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FEATURES OF DEVELOPING A WEB INTERFACE F OR
A CONVOLUTIONAL NEUR AL NETWORK ALGORITHM

A. A. Akinin
Katanov Khakass Statdniversity, ave. Lenin, 90, 655017, Abakan, Rusalexakin200@gmail.com

The paper examines tlapplication features of the technological stack consisting of Django, HTML, CSS, and MySQLen the d
velopment of a web interface for a convolutional neural network algorithm. The structure of the server and client pasgstérin
is analyzed, and theripciples of interaction between the web application and the database are described. The role of Django as a
framework that enables the integration of machine learning algorithms with web infrastructure is emphasized, as wégraf-the s
cance of HTML ad CSS for visualizing image processing results and enhancing user interaction. Particular attention is given to
performance, security, and interface adaptability when handling large data volumes.

Keywords: convolutional neural network, Djang&SS,HTML, JavaScript, Jinja MySQL, web interface, machine learning,
server architecture, data visualization, user interface.
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SYSTEMATIZATION OF F ACTORS FOR RELIABLE WEBSITE OPERATION

O. V. Artyshkin, T. A. Artyshkina
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, artyshkin@yandex.ru

This article provides @omprehensive analysis and systematization of the key factors determining website reliability: A multi
level model is proposed, integrating infrastructure, software, operational, and organizatiamelgerial levels for systematizing the
factors of reliabé website operation.

Keywords:website reliability, reliability factors, availability, performance, security, systematization, fault tolerance, wéb deve
opment.
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FAULT TOLERANCE AS A KEY FACTOR FOR RELIA BLE WEBSITE OPERATIO N

T. A. Artyushkina, O. V. Arty ushkin
Katanov Khakass State Universiaye. Lenin, 90655017, Abakan, Russiartyshkin@yandex.ru

This article examines fault tolerance as a backbone element of the reliability of web resources. The analysis of e transiti
from the paradigm of contirity to the paradigm of fault tolerance is carried out. An architectural model of attdatant website is
proposed, the key principles and technologies of its implementation at various levels are detailed: infrastructure oapptidati
data levels. Becial attention is paid to the role of DevOps practices such as monitoring, automatic recovery, and Chaos Engineering
in maintaining and verifying fault tolerance.
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M. A. Borgoyakov
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This article examines the development of a chatbot as a customer service automation tool using the example bEGamma
New features are proposédmockup visualization, client file upload, and online paynietitat minimize manager involvement in
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NEURAL NETWORKS USIN G IN HEAVY INDUSTRY

E. I. Bubchenko
Katanov Khakass State Universiaye. Lenin, 90, 655017, Abakan, Russia, ebubchegh@@com

The text discusses the use of neural networks in industry and their impact on the efficiency of production processesofExample
the use of machine learning technologies in the steel, mabhilting, and aerospace industries are analyzed, where neutal ne
works help predict temperature, rolling forces, equipment wear, and possible malfunctions. Attention is paid to neuabamalytic
els that combine computational accuracy and transparencyamiegses. Based on all of the above, a conclusion is drawn about the
reliability, quality and autonomy of modern production using neural networks.

Keywords:neural networks, machine learning, artificial intelligence, heavy industry, process automatiomndatais, predic
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REVIEW OF MOBI LE APPS FOR COOKING

S.A. Vagin
Scientific supervisor N. A. Galeeva
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, vaginsa@mail.ru

Mobile apps for cooking are considered, the analysis of their functionality and featuresris giv
Keywords:mobile apps, cooking, recipe manager, application functionality.
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UHE TECHNOLOGIES OF V IZUALIZATION SPECIAL | ST6S SKI LLS ROADMAP

V. R. Vankov
Scientific supervisor N. A. Galeeva
Katanov Khakass State Universiawe. Lenin, 90, 655017, Abakan, Russia, y@sandex.ru

The technology of visualization of the JSON roadmap file for effective mastering of skills in the IT field is considetadt-The
ture of the skills graph is presented, including dependent and optional nodes, anebg sty learning schenie proposed, ind
cating the level of training and the list of tasks. The use of the D3JS library for visualizing maps in SVG format eddegdurb
ensures the interactivity and visibility of the information presented. The article is aimed at irggreveffectiveness of professional
development and adaptation of employees in the dynamically changing environment of the IT industry.

Keywords:roadmap, JSON, D3JS, undirected graph, skill, data visualization.
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Katanov Khakass State Universiawe. Lenin, 90, 655017, Abakan, Russia, glebok69@mail.ru

The article examines the design stage of the structural model and business processexdssietform mobile application
"Multimedia Guide," aimed at enhancing museum visitor engagement. It describes the key system modules, the user irdgeraction p
cess with the application, and defines the technology stack used.
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DEVELOPMENT OF AN IN TELLIGENT CHATBOT FO R AUTOMATING CUSTOME R RECORDING
WITH DATABASE INTEGR ATION

E. S. Govorova
Scientific supervisai A. L. Tkachenko
Kaluga State University named after K. Eiollovsky, 26 Stepan Razin St., 248023, Kaluga, Russia, govorovaes@tksu.ru

The development of an intelligent chatbot for automating customer registration in service centers is considered usimg the exa
ple of a grooming studio. The architecture of the syste shown, which includes an SQL Server database and a Python bot using
the Telebot library. The logic of the chatbot operation, the processing of the selection of services and additional, it exials
matic creation of new entries and the calculatiof the total cost are considered. The practical effectiveness of the system and the
possibility of scaling other service processes are shown.

Keywords:chatbot, automation of service processes, database, Python, SQL Server, digitalization, custother recor
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ARCHITECTURE OF A WE B APPLICATION FOR LE ARNING THE KHAKAS LA NGUAGE

N. A. Denisov
Scientific supervisor I. V. Yanchenko
Katanov Khakass State Universiawe. Lenin, 90, 655017, Abakan, Russia, nikitadenisovgood@mail.ru

The article examines the process of designing the architecture of a web application for learning the Khakas langerage. It d
scribes the application's modular structure, presents a logicaleoflusersystem interaction, provides a decomposition of the
"Lesson Selection" module using IDEFO notation, and presents the results of a comparative analysis of development $echnologie

Keywords:web application, Khakas language, architecture desigodular architecture, logical model, decomposition, IDEFO,
frontend development, backend development, user interface;ptatfesm compatibility.
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SEARCH FOR UNFAVORABLE FACTORS OF POWER CONSUMPTION IN ENERGY SALES
COMPANIES USING DATA MINING TECHNOLOGY
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It is proposed to analyze data on electricity consumption, allowing, based on a representative sample, to identify asamalies
ciated with the establishmentft potential crypteminers. As an analysis tool, Data Mining technology is applied, including the SPSS
statistics program.
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DEVELOPING AN APPLIC ATION FOR A COLLEGE ACADEMIC GROUP CURAT OR

A. V. Zalivakha
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This article examines the automation of a college academic group supervisor's workflow to reduce time costs and improve the e
ficiency of reporting. The software architecture ahd operation of the completed application are described.
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ADAPTIVE SHARDING UN DER DYNAMIC LOAD CONDITIONS IN WEB APPLICATIONS

A. G. Kayumova
Scientific supervisor M. V. Raskatova
Nati onal Re s e ar c k. Kiasnokazmmmennayay 14¢1MP3D,| Mdscow, Rukaiaymovaag@mpei.ru

This article suggests an adaptive sharding algorithm that allows to intelligently redistribute data between shard skingrs, ta
into account processor load, access frequency, and density of stored data. Using this approach ensures uniform loakblagduces
and increases the system's resilience to dynamic topology changes.

Keywords:sharding, scaling, web applications, distributed databases, load balancing, optimization algorithms.
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ARCHITECTURE OF A P2 P MARKETPLACE USING KOTLIN MULTIPLATFORM  AND SPRING BOOT

A. A. Kovrigin
Scientific supervisor . V. Yanchenko
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia;kmdigynl@mail.ru

This article explores thdevelopment of a P2P marketplace for local communities, built on the Kotlin Multiplatform and Spring
Boot technology stack. The solution addresses the need for a convenient and reliable advertising platform within neigtiatéshood
and groups. This appezh enables the creation of native mobile applications with a shared business logic core and a robust, scal
ble backend, ensuring a familiar user experience and offering flexible customization for different communities.

Keywords:P2P marketplace, local camunities, Kotlin Multiplatform, Spring Boot, creptatform development, native Ul,om
bile application, architecture, Pe¢o-Peer, component diagram.
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ARCHITECTURE AND EFF ECTIVEENESS OF NEUROACCELERATORS

l. 1. Kozlov
Katanov Khakass State Universigye. Lenin, 90, 655017, Abakan, Russia, keiy@2007@mail.ru

This article analyzes architectural approaches to the design of neural accelerators, which are focused on overcoming the
"memory wall"i a key limitation of energy efficiency. It discusses methods for optimizing memory subsystemslesighta
hardware and softare solutions. Examples of types of neural accelerators are provided.

Keywords:neuroaccelerator, neuroaccelerator efficiency, neuroaccelerator architecture, energy efficiency, neural network.
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The article analyzes the existing methods of spam detection in electronic mail meEsagasst effective approach to dete
mining the architecture of a software tool for intelligent spam filtering using machine learning methods is proposed.
Keywords:information security, spam, machine learning methods.
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The article examines the application of Internet of Things (loT) and cloud technologies in various fields, such as thee consum
sector, manufacturing and pubBdministration.
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AUTOMATION OF PSYCHO METRIC DATA COLLECTI ON IN INTERACTIVE EN VIRONMENTS
USING UNITY

E. M. Kuzmin

Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, elisej.kuzmin.03@mail.ru

The modern development of digital educational technologies is accompanied by the active use of interactive produdis with digi
avatars in education and psychodiagnostics. However, existing computerized testing forms are predominantly limitedato classic
applications, which creates the challenge of transferring valid methods to immersive environments. To address thipéssdie, a s
ized Unity application with a modular architecture has been developed to provide a seamless psychodiagnostic cycle-The impl
mented system allows for the integration of adapted test methods into immersive simulations while preserving their sychometr
characteristics.

Keywordsimmersive environments, psychodiagnostics, UGitypsychometric techniques, digital profile.
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ANALYTICAL REVIEW OF ERGONOMIC INTERFACES OF DIGITAL ENERGY TECHN OLOGIES

S.M. Kychakova
Scientific supervisair E. A. Engel
Katanov Khakass State University, ave. Lenin, 92/1, 655017, Abakan, Russia, major_chan178@mail.ru

An analytical review of ergonomic interfaces of digital technologies iretieegy sector has been conducted. The principles of
design and their impact on user experience, cognitive load and work efficiency are analyzed. Methods for assessing emgbnomics
examples of implementation in SCADA systems of energy enterprises ddereahs

Keywords:ergonomics of interfaces, UX design, cognitive load, digital technologies, energy.
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APPLICATION OF CLUST ER ANALYSIS IN STATISTICAL ANALY SIS OF LAND RECLAMAT ION
E. A. Minikh
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This article explores the essence and practical application of clastdysis in the field of reclamation of disturbed lands.ei d
scribes the method's goals and key objectives: optimizing restoration methods, zoning the area, assessing the effestivieness o
and setting priorities. The advantages (objectivity, clgrénd limitations of the method are highlighted.
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s dhpls j tedz’ 2 T Ol2® dzdgalzs e s d3j tede’ 2 MlsOIsdMisdu MSd2 d&wjlstsH, Gioj Hd
(2O ted B 6, EZyoOfmkStse L jdRdzd, Htwss frUsr) o SHdtsStetsHA j cto

toLBdjdzdy HtesdLotsHdlMY ISOCdd3 BBLOL BA, vyYlstsB'

- B jCIsr o dzzlsted GH dEOE B WREM lezjstc @ sBsozdff Hickze dzZ2O0 HEkzcO
- Bl jCIsr dL t©OL d = ¢ dz@psy Quixfoin ' 3A 3] d. 3O dz¢ dzts

l LOHOYJ wjlkd sdoOydd ‘s fsLosdvjl fjtj2d bk OB B!
fOodsd EZyoOmiketse, vyYlsts ydjwjj.Clsdoadzsjj d + ¢ tsdatsdzq

{Mdetso dz' § yjdzd d L OHOUd {teddj daj ded ™

sdzOMmisj tedz" 2 OdzOdzdL tj h Ojls o MIsOIsdMsdui MEtsdz OdOdzdL § 6 ¢
sdfdL Oydw dzOtelzh j dedz" = L 4§ d3gd dz .

AJdz CazommMdW¥ dydtese Ols! Eyomlsed 6 kdfkz dzOtclk tzj dedizr j ( ¢

L J dxfzgHs.., Misjtfjded HjGteOHOYdd d dmrtsHdz d3 Mo 52 Mise O.
Ttod dBBf@a:Hj dzj dedj ofMjnrm deOtelzh jdzdzr = Isiclhhfdzlsteed 2 Ow ¢ o deflz@edzdzd
B s OdBim@aBE Iz j dzdz” § L tesLdj? f ff &l5jOsjRdsfydskds tg s HdEsEts? Hijdgvdzts

fls ee)yf W

JYflsddBdL Oydw or BtstcO dBj ssHse tj Ckd IsdeaOydd.

Ajdzt: Hdzw CO)YHBGEB 9or HJjdz] dedzse s C dzOMIsj O fSHSBOf: dzOds
o 0ydd

ltedggj 6: HAt dMdOfs fis@o ™ My dedL ¢ d Bishhts o BORO def B33 B islesd dedse df
qL}iifng;il@dzde tPisfsp , "Q srjdard fiflsdzQ i i) asQiffsfijdsdfo Odzd § - d  §
91 - J 9.

1 sdzdtetso Odzd j Isjtetedlststedd Hdzw tojSbkd sdoOyd(d.

Ajdz @ orHjddls: odizlsted BEd hts2 dzOtelzh j dzdats?
stcjBlz¥ hdj tOLdMdSEs ftSHARBHO.

ltedBjte: dzO Ijtetedlststedd tslso O te bt Hatizts i) o e Sriflsdts dr iz @i gzt 2
LeMmYsLdydd B ciftimdes s iz jfigs OC C Bz dzv yqdj 2 eo dzOcd d { dzj BBj delstso

[YyjdeC 0 1 ¥WjClsdo detsfjl§ df orf tst® Pryjfdededt = OB s

Ajd : Hsdwis:, ftedejdzd dzd &jtesftedwisdy ¢ Wsteddotss Odzds

lted B to:f wudijtely L shydzj tjCkzd sdoOydd ftetse jiisd ¢ &OflsjtedL O
ftsyes’ d BOttOL dssBteOL W . fipdol jtbjdf Rk Bledisj dsts e jQ dizirdy! jls Odsy O fjls ¢
Misjtc M 1lsOdzsdede d&3d ( dzaj deOtelzh j dzde” a3 ) L j d3czv d3( .

ltedtstedlsjls ©OBIS.

Ajd : ®ftejHnjddls!:, ¢0¢dj EyOmbsSd ddd ¢ dzoflj t!dnEudifylsS s
dL 1 SCtdsedyd NS 2 f Ofddsdgdseddziddizfiv .f slsj deyd OdzO o sfpfls

} tod 3gdmOMmisgots MisC dds tedMEsd3 BdcteOydd L Octew L ey delgd o jo rj ffyisch
ftedtstedlsls.

ltej ddi3kzh jlse O,

{Bi jSIsdodesfils! : ckffdqieso SO thdss Odz0 dzO KOl BOIsdyj MS dna

s J tgtcd lasslis d d

a4



1 O dzv H dztsfyls? © toqeilzBR dzh s o5 ¢ tsBBEYP d C Owlsr C dzOMmisj tests-0 )  dzj
dzw Is .

CWW,jChkdodatsiis: : fsLotdVjls sflsdidL s O! toj Mkztemr , §tedd

l cteOdzd.yg dzd W

1 Qo dfd Bsfyls! tsls dMAasHdr 7 HOddz R: € Oy tfisdzdsts IS dzOd kg e dzt®fmy
BteOdzdz" » H Odzdz' = .

kBl jCIsdodetsfls: ddzsjteftejlsOydd: oStlvw djlstsH tBi jSIsdoj dz
dmfdzi Hse Ols j dzj .

vyofmlsodlsjd dasfls: ¢ or Btttk BjltedSd d RBjlBHO: ©OL d j &

s ZOMsY @zOdzd L wWodzw jlsfw Cdzs yjor &3 ddzhistelzdsj delstsds Hdzw  ff j te
dzOtelzh jdgdzr 2 L jBdzw 2 € fMmdMlsj BdesdBz, bkdfskesedyj M ik - sH A s
ksHtse tojSbkd sdoeoOydd, sSflsdidLJese O! ©@issc@jsozd W Hzis® e @rd
Bz 8 kjttedtsted?, vyt weodwjlkfmw shdssds?2 yjd 5 mMsolkdnksd
LOsdsdduj MSs2 MW jt].

IdedzdsetOWdui Méd?2 Mfdmse

1. s &zOfls j e dRL:Ottpd:Mblog.skillfactory.ru/glossary/klasterizacziflasternyjanalz /  ( H OO tsB O jdedw: 28. 09.202"¢
2. 1 dzOIlswpdzs ol . [ Oh d dedetizjy j Bl | dids s H dsify C 10 @@L HoGHsLj . plse s H B2, 2024. 85 f

[BtoOL ts9 Olsj dz dzOW ff d&zOls¥W st dZO S t6O22Is [ MO2AIS] . URL:029)t t ps://urait.ru/ bcoc
3. s d&zOMls j tedz" 2 OdzO dzd L : fMizh dtsmils , . URLls jhitpidyherigtsrkaaru/artifle/n/Idagterrsyiqls Quiscndst

preimuschestvtn e d ost at ki ( HOIO tBtON jddw: 28.09.2025) .

Efdded®. . 2025

urs 004. 415

S{IRrRY[rouvl 1130 sRIRE R BJI 1T RMEBRRI [V [1VRC slt [shdmr eyl ¢
Yefatoffvd4d sdro

[ 1. 10jo9
10kydzr 2 i) Bk &qd do
MmOSCOMMEd?2 cetmbkh Okhigal dedz. 3 O, Bfisipddfdt®,j SO0, 655017, ¢. ¢BOCOd, t s5Mmd

polststetsds MisOls! d stz fids Qo dejsdzd yJ Mlse j dede” j d3j stedSd, Gtoddyd davj &' J
CBHO, twoOmMmdslstejdr dr e j ddsmisd, © BO¢Y] tj ¢dj dHoyds- s W
CteORBde » fesHEZCIsBY .

sdz¢ yjor jChHdzsaPhise j dedz’ | dHBdBdtsy demflg:'ds TtsH O, § SHHJ texfgf-0 Of d3tsf

detsfyls  d dzOH j )y desils: , Hteddsj dagj dedj 3§ Isted S .
QUANTITATIVE METRICS AND FEATURES OF THEIR APPLICATION IN SOF TWARE CODE
QUALITY ASSESSMENT
M. V. Naev

Supervisoii T.A. Artyushkina
Katanov Khakass State Unrgity, ave. Lenin, 90, 655017, Abakan, Russia, max.naev2006@list.ru
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and provides recommendations for their effective applicatieoftware development and maintenance.

Keywords:quantitative metrics, code volume, code complexity, maintainability and flexibility, security and reliability, metrics
application.

] dZOMmlstswh jj o tcj dgv Bsdzf L geMls &6 ekt @ vyl d i tsed fifCxddzta
sted j dalsdtetso Odgdzr 7 WL Ctso f tetsc to O3y Biste @alg vy d § 2" Qedzsdsisjo asts A Is
odlsmw wtBimfjujdd SOUudbshy by tcdaaBwdi] KsHOdzse dyj e d?2
ftosctcOBBsdIstedSd [ 1

[ Odzi | Jisd scj 1 j dzj dzdnk Oc®@Csjide'd Misd S tOMMdizOIsted o O dBs2 H toj H A3,

sOyifmMsats fftoscte@®dgdBdtdstg §JHda O Msslse jlsMisadw CsHO EkfMlsOdaso
fosdLotHIs] dz¢ desisd, BJLtfOMdesMmisd, ydlsoj di3sMmisd d ¢ BSHHJ &Y

l o6 tc OBREHEBU COH C sddyj Mlse j dzdzesdz tsyj dzdo Odedd Mo s2Mmlse 4 to

ltotsGtc OBRBROW BRie®icd BL o sdzv 8 h OW f sdzkydls' ydmdzj dedetsf- L dzO .
dscs seiMyjujdd ddd jes MYjudidoeoyd. | |

s sdzd UJ Mise j dzde't jls 53 -1 ds § te d iy dsSa] L ¢ sty to 'Hig® d ds yf dizSse dztsfg 15 df
HO, O bQ&SgMbEEfittsctcORBdsets ftotsj CIs0O.

§ BOLBor a3 Csdzd ud Misoe J dedz” d3 d3d Is to if dDjdst Hfstetsfjte. O BZdRZdzs e 5 C BH O

1 dzs8[ Bl jd&3 StsSHO (Si ze NydtjrHikzeyfsyd,© Li@idnjlsdsjv? Ow L

[ i Isted Ss@ dA .y jifilplacastE CtsHO (Li neStedd j aCdp2d, e (£.C0) ") gd & figfrts tsB h
IZses CBHO. ltd {Istsd3 Btsdzr "OW HdzddzO CBSHO @Bsyjls EZCOLT 9 0Ols!

[ ilbted Sl jH.dz" W Hd&zddzO0 MistesCd ( Avetedilgiets di,n ets |dtedyEdishh dd{22 LHLO
MtesCd ftosdtOBRBdsets CBHO. 1tod +Itsds Yyj & Hdzddedsj j MbstesC d,

45



[ jted S@GRIYjflsots djlssHtse d € &OfMfss (iMdstdhsqgdsd@q u ity d3s@dmds
hd2 HjbOdkdL e Odzdzsls! ORdlsy S btm&dﬂm@@m@@@@ﬁwms&s@ogd
ccotstedl! 5 §EsEis?2 sStcOddLOydd SsHO [ 4] .

| dztsSu dPsy des st CsSHO ( Compl e xjiday IzMétstdirthGSls)J,dszr?tsfnlstsWh ow

[ jlsted SAQf Cazts BOIs d uj M Ow Mdztsy detsfyls ' i(SQydeld jotawfadt, i cts fQm ! devxsi it
fmsascduj MSdR fklsj2 of fsddj dzd" fesctOdd . }tod | lssBd L dOL

Hdtey Sl d OmMhdijddd ftobettORBBdEsets S tSHO.

[ibted qQ@zEB.ddZ20 o dzsy j dzgdesisd i1 { hlgls f iy, Dep @) QNDJ ) dz-dzkz B d dzl
dsfisd bkfdztse de'dn Y jds@lststdticod L Istsdy o MsC sktetso dzgj 8 OV dg-dzts 3 j dac
dzZsec s CtsHO.

[ ibtcd R@AzHG C ) EMddzd?2 mtsdhlsiHO ()Haktdbsewdds &fF{idindd hd2 x
HERS sfiylsd ylsjddY d dBsHdWdSCOydd ftosctcOBBdtsets SsHO [ 5] .

1l dzs 8 s3HHjtey do O ddsfls! d cdBStsMmis! ( Madzpb B B4 DL OiIst] wzj Me t r |
[ilbtedS Ot Fdisdzlssf ted e tsH detsfyls:  ( Meatfrddlsg c O zMdzi At  is8 ©b Olsij tzy ,
FHseMmlsots MtsftetsotsyHjdedw CtsHO.

Jbted YA®BHE.dz dsis'y (Modultatfrdfir e Ojls Mmisjfjde tOLHJdzj dedw !
BsHiEzdzd. 1 dL SOV giss HsiAaly Hddisifrids' . fifttadi @ dzj M dzd d  d L d3j daj dzd 2 .

J stcd 4@ WA .0 dzdzts ) ls ¢ sl jCIsse (Coupling Between Oll§-ect s
fsdej dzlstse HickZEr BECOULEZHOVY L dzsis! dzj e OIsdoadets MCOL T 9 O sw  dzO
dzs S j4 s Omdesils! d dzOHJ )y desmis! ( Sec u mMmiddj w 2&f 60 Li Galshji deji 2t y
ibtedS Ol Msdsmis: HjWjClts sE@Faymnso Bz gsW jngisyis D)ks)iesC € SH
COLOjdz MdedOdzdL qtekzjls s Misjtfjdd Ltcj dzsMisd d MmlsOB ddz' dz
it CDcllAkftejyHddY MisOdyj Misets OdOdzdL © (Static An:
mM¢d d EviLeoddisMmisd, or wo dzj de@tzp dzfiftc Pu fplseo O3 Oo stsdBOIsd Y4 ME
ibtedSOj AQdzdL 8 GetOBkSd shdesS (EifedsHedd) i sttMeg b
dslslz d 1 WWjiSCkkdodsfmis! BteOBslSd dMmMSds ydlsjd d 2 Mdlkzo

ftcOCdSj ©OLw©OBBESd fhtscttOBBdscets s¥Bdihfihudsdsnss jda
dgdzj dzgj ded v S tsdzd y.j Milse j dadz" = 3§ sted €
M B j dedztsfislslzd yl Milsoe j dedz J Bd stedSd Mz Ols tshdetse 52 ®Bdzv  dzj
OBsdzsets fecsHEZCISO. Rn 9 dagH thgedzf ¢ tc Binded | Mt 9 dey O zljv d tf e ds O dz
ddgast g ¢ ©O¢ Sonar Qube, CheckStyle, PMD d Httkzedr) dzgj ft
Mtse j dzdetd fidzd Issted dz¢ f 5C OL Ols §
sBj MY j udlskrdzzEf st H j oy S ftesj € .

[Mme | ddatsfiplsls b oz d ¢ dgeiatsQ IsiafSpisfyS SPf smseMlso 2 ls  o3d dapesd L Oy d
isd d sBiMfjudeOjl ftsmistsilskz odz i ddw dL dj dzj ded 2.

ImMtsB | dzdetf ) H4 dzj dzd i Etetse dzv Jiso W LcdpsifildsdO o telmj idzgd G Is thso CHIY J Mis o |
hjded2 d EZHtsBMlso® HOd dzgj 2h jets tOmMh qtej dedw W &z dzS yd tsdz0 dzO.

I mMtse j dzdzefiplf s dzb L s Odedj S tdzduj Mise jdede" 1 B Isted & Mif =i BB dats
shdets¢, MeCttOlsdls: dqLHjtty¢d dO0 MofttsetyHjdd d fser iMdls!
Q#giﬂﬁ0¢¢®ﬁ%dgd flescteOBBEd] Isted ¢ d HOs W Uy didzdztd dflf  tfetg F d5i3

J Iste :

Ddnf sdz’ L so Odedd o I ted®dzhyHdssjoOgIWtEtd M sjSkEhddz dIsdedIstste

2Q)ils Odets o € @ yteld Qdzdfffipldc s sor 7 L dgOyj ded2 o3j Isted § ;

)& yJ dals dzO QOlrQ dzd@ digjtc jddeH OB Mtsdzé Isdze’ j L dzOyJ ded Vv ;

sy sodedj M € OtdfOazydeds’ 3 d3j Is

vOCddz sBtcOL 5d3, fHteddsi dzj dedy GBS ERYUHHbO,| thirsE tc GiRHBwEE s C sy
Isj dzydOdz! dz" §j ftetsBdzj d&3¥ d YsdscOjls 1 todiddsf ROB3] dzcp lis'M) dats® MPiizriac 1§
Hddedw tOLtcOBBIYdEO. 1 twcO0ddizsdtfnC ity i 20 z0dhHBtedi Y HE tsB
Yd izseo j Ui mMedd3 sfrilstsds, RBiyHk Ctsddyjmisejdds B3d d $Oyjmlsejde

f
s
!
[
bl
f
fts
I
te d
i
fts
J
it
{
G to
s
{

jdzv  LOC ftsLotsdzwjls o9 tsj dgw
s ©

IdpdzdseteOW dyuimMed?2 mMYdnsc
1. yojLHddz & 1. [ilbtedSd ftoscteOBBRdzsets CBSHO (tBLSEH6) 110.rdZY Bte 3Oy d tsdzdz §
2. 1EgHr €8 v. ., 1EhPBIidZioa®O s. RrR. [ilbtedSd ¢ O¢ ﬁ’]tﬁJHfI’]lSStS ZfcOo @j dzdvw ¢ O
yddedz | d Stddiskzded $ Oyd tsdadz | lSJndZtSdZtSGCfd 2018. 4. 3871 41.
3. r stesWjjo0o [ 4., sOLOCto 1 . m@@gmm%mJﬁﬂqmm{mld@m@d Xl€ldgy s e O ¢
d W ste dsOy d tsdzdz’ IsJ:dztSdztdeﬂfSﬁ fr]bfihﬂulfgfueq’(&imlu&{u . 10971111,
4. [BI jd&3 SBHO URL: htt ps: Fnietik-razenerdpmektavaniodeliotsenkiteudoemkastrazrabotkiprogranonm/viewer
(HOBO tsBtEOMN jdzdw: 19.09.2025) .
5, wdzsy dzsfls! CwsHO. URL: https://mewrgesks{oaOpOelksicOf ghzdya/ AdOmpPpBe20LPp)
6. 1 sSHHjteydo Oj d&i3sfis? d edBStsMmls! . URL: htt ps: /(/HhGshO .tcBOE® Prjudédcvo mpladn. i 0e9s. /2¢Oy
7. 1 jL B OMmdatsmls URL: https:-métwwwiwceap@u®s0®. spmBOb]ddgVset@r06y2025) .
8. ltdd3j dzgj dad § 3j Isted € . URL https://web.archive.org/ web/ 200816080811 3(
sBtON j dad W : 19.09.2025) .

m
—
©]
o
(]

f,. 2025

46



Urs 004.748

Iverrteirrr semi dfidfge/ 1 vd4d RIOGOT1T1 208
I frtoy Ll oo AWwamryBptARC M

[-¢- Iauddzdzq’gtsa
LOkudz 2 tkOEpsHYBEESY ! jo
MmOC OMMS 2 ¢hkh Otehisak) dedgr s Criad) 1 fj QIO 6 5 5 01

Il MmlsOlk! j ttOmMmdOktcdo O simw oL Bsy detsisd d sMise jrRidustsfidse|jSiQed d3j dzj
(I'ToT) o ®©BEKOLt OIS jdz dz@ » B OdzdL Oydw al.l 0lTts 5 G ddaoliryfry dov teftS 0O v Cztdrflsc
Is 5
11

o}
7, ¢. ¢BOCOd {shidw,

|

Csdztso. 1" wodzjdzr SCdzsyiord bijmrdduinmSidy, BtcOddL Oydtdzdzr § d da
OT §t5 OoltsdOldL Oydd b&yyls dbf & isitozdided L SOndRlr QlsE @it ddd - L Ot Ols.
sdzs yj or jf thsasig@zdzrdds j toalzj isj 2, kdder 2 W dMm, BGBKOLEBO Olsj dz¥ dzOY fsteG C
OterndlsjClslzte® 11 0T, yYdlitss OV ItceOdhY stedzOydw .

IMPLEMENTATION OF THE TECHNOLOGIES OF INDUSTRIAL INTERNET
OF THINGS IN EDUCATIONAL ORGAN IZATIONS

E. A. Ovchinnikov
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The article discusses the possibilities and features of the applicattbe tfchnologiesf Industrial Internet of Things (110T) in
educational organizations. The architectural models of 10T, classification of devices and protocols are analyzed. K&y}, techni
organizational and regulatory barriers to implementation are identifiesearches ithe area ol oT concerningthe automation of
educational organizatiosshow a reduction in operating costs.
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PROGRAM DESIGNING ENVIRONMENT FOR TERNAR Y PROCESSOR

A. I. Oleynik
Russian Technology University MIREA, ave. Vernadskogo, 78, 1194S4ow, Russia, stadt77@mail.ru

Program designing environment for developing ternary processwnsideredDifferencesetween standard solutions anafe
tures of newly developing calculation systara highlighted An analysis of data storage in byferm in different calculation sy
temsis conducted

Keywords:ternary processor, IDE for software development, programming, ternary calculation system.
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OVERVIEW OF WEB APPL ICATIONS FOR VISUAL TASK MANAGEMENT

L. Y. Omanov
Scientific supervisoir N. A. Galeeva
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, omanovi@mail.ru

Modern web applications for visual collaboration between development teansgardzations in remote work are considered.
Key functionality requirements are analyzed, including collaborative editing, flexible visualization, integration witlsystieens,
security, and interface adaptability. The problems of localization of fongigtforms and proposals for the development of domestic
solutions, taking into account current trends, are discussed.

Keywords:web application, visual collaboration, remote work, collaborative editing, integration.
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DEVELOPMENTOFTHEINFORMATI ON SYSTEBRGECSCHEDULEE®

A. E. Serbina
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, alyonushka0505@gmail.com

This article describes the process of developing an application to automate the process of presenting the scheduldoof classes
academiaroups, the work of teachers, and the occupancy of classrooms at an educational institution.
Keywords:class schedule, college information system, schedule database, WPF technology, user interface, framework.
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USING VR APPS TO STWDY PERSONAL COMPUTER ARCHITECTURE

V. V. Soldatov
Scientific supervisor A. V. Zaivakha
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, soldatov.v.v1997 @gmail.com

This paper discusses the problem of teaching students how to assemble personal computers and how to solve it usaig virtual re
ity tools.
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components, Unity game engine.
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ASSET MANAGEMENT SYSTEMS IN ENERGY ENTER PRISES

I. O. Terskikh
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The paper discusses modern asset management systems in energy enterprises. An analysis of software solutions for equipment
inventory, condition monitoring, and maintenance plagnis presented. Special attention is paid to the integration of digitél pla
forms with ERP systems and dispatch control systems. The advantages of using digital twins and 10T sensors to impabie the rel
ity of energy infrastructure and optimize costs assessed.

Keywords:asset managememnergy industrydigital twin, ERP, monitoring IoT.
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SPECIFICS OF MANAGIN G INNOVATION ACTIVIT Y AT THE PUBLIC JOINT -STOCK COMPANY
ANOVOLIPETSK STE[ L oIN THE CONTEXT OF DI GITAL TRANSFORMATION

M. M. Troneva, N. V. Lomonosova
NationalUniversity of Science and Technology MISIS, &eeinsky, 119049, Moscow, Russia, natvi@list.ru

The article analyzes digital transformation in the metallurgicaustryusing the case d@he public jointstock compangiNowo-
lipetskStejl .OThe mainresearch methods are structural and comparative analysis. The study identifies systemic barriers hindering
the increase of digital maturity, such as high implementation costs and process fragmentation. Solutions to overcorakettigese ch
es are proposedncluding the development of technological infrastructure, implementation of advanced analytics, and fostering a
datadriven culture.

Keywords:innovative activity digitalization, digital maturity, digital transformation, digital economy, metallurgical ustty,
Industry 4.0

dtsotoj d3j dgdzOW (3j sOdzdzEtee dyj mM¢ OV slste O dz fiteijydoeOjds- + sOf
totso Odadets 2 TMistej dizd Is j eyWdprteds . to GiLlsoOdslg(dnilsdd ylj MS dj HOdzde | slsyj Isdzd
sj i3 OF btcOdMW¥ stcdzsOydtsdedzr = ftesyj Mifse dzO ij sOkzdzEtee dyj MS dn
tesMmls odzj Hic] dzgdv yYydWteseor 7o i ic@E2 O] I EcM&d: oslsogj M gt
BjL Tt UOfr]dztSfr]lsq’ dZ0 ftesdL otsHMmIse § Hts QoaltsdkOIsdL Oydd GBStk HIB:
H® dzd S tse d f dzOWtstcds Hdzw OB slsr ) ftosMisteOdzMmise j deder &3 H O
m%BB&W z0 ftsofmj i3 Mis@dsd C itk Y B8 G aaf iy Ofdeds s dzg dstesMg 2 ME 52
Elsmlsolzjls jHddts] {tdddOodd] mMsttOlsjcdd tOLoadlsdw O [zdzd ¢
sOC fsCOL" 908 s BYyjde&d + CMYfjelsse, bktetseo j dzi29jW Biso 52
dzts hCeOdzj), ubts fsLotsdzvjls j2 L Oded &30Is! dzdh ! dfgj H' d3ts
d IA [ 2] .

j dzi HOdzdzts? OB SIS wg dzw jIsfyw OdzOdzq’L MfiydW¥dsd EkEftcOs d
dLOydd dz0 {1 tcdlsky jededaty BzOds PRt gt OC yd s dgj tésBis e 5 s
d?2 B3j IsOdzdzlz te ¢ d W i[ M Sjdff2g). € f dBE dj dasls ed f(fndzi H g 6z dg@PW Qizf®:r B tc O
s
H

{

-

dz
Is

grc@

te
J
g Hdls o ydmdzs S dz#t yjorns dJetwtsitses MiGCltsttd®, OCIkdodes o
L Meotsds d ddedetso OydWw d3d .

ZOodzdL Blsjydmlse jddesets d L Otk jydetsets ' ls0O, 0O OSCYJ d
fsHIse jtey HOE Is dzZOdzd ydd L dz2Oydlsjdzt dgr 7 ftejHY sMr dzsC H dzw
ftodwisdwn d3jfisjoiddsitizttc@.d i di tstsasOw 1 Ctsfpd s | 3O teOMid3OIsted o
J @
Is

aﬁqﬁhgﬁnshm

=9 gc

se
y¢<
9 n
9 ts

J dzdets 2 f sdzdetsyj dzdets? bt OdeM¥ stedBOYdd RBjlsOdzdzztee d yi M¢ tsa
d¢ fLeotdvjl ko jtyHOIL!, Ykt tj OddddmdaEsHfizeh 3zl ¢
d Bdzs sz 2§ tcOo dzj dzed ¥ d dedzso Oyd v dzq .
i Mdislstew dz@ tyjoadHdsr § ftejHftsmr &z¢d, ftesyd M ydi¥sesses dL O
ter § GBmMtsBjdedzs Wil s §tosW o dzwopdasve toaf tc S dc@didiz’ m B 3 &b &eOEA A7
[ pstomdzsodz &3 dL Gedzg HEEBBREHY IsMw

54

U
4 H
9 e
o¢
mls

_mﬂasmﬁmeﬁ_ag>mogwﬂ

QU IFIRIERD


mailto:National%20University%20of%20Science%20and%20Technology%20MISIS,%20ave.%20Leninsky,%20119049,%20Moscow,%20Russia,%20natvl@list.ru
mailto:National%20University%20of%20Science%20and%20Technology%20MISIS,%20ave.%20Leninsky,%20119049,%20Moscow,%20Russia,%20natvl@list.ru

R X o) fls ts d d3ts i lsLetzO @ ftg jHde' jddzd v W d dzOdzfytso ' j L OlteOls' 5B EZfC
stsdz! € ts LOQIztICq’ Htststsctsfr]lststhGtS 1 d tBtkzHtse Odzdw, dzts d
ftesyd MMr d/ &g uhgise pdedey =7 OO dzse s o EfMdzsodwrn JdBf sklstst

- Jte 0Odzd L Oy 5 dzdzOV dztfipdgtoddgta fidsy d v -1 @ ls iR mbizfs @O detHfglsd o j HY tod W L
Csdzdyui Mlsoa © oL OdBsMow L Odzadzr = YJd sy ¢ MtsL HOdzdw Mlsdgd d3tsmls
9 J Misd xR0 ded LEOyd tsdzdzr = kfddzd 2 .

- ANtcOG 3 dzls Otcdes Misi'LO Q@AY s list] ded W teso dL Oydw desmdls ¢lstsyj ydzr 2 &
ftoesdLotsHMIse jdzader 7 yYjrtse d §SHtOL Hj dzj-dizd &i H ¥ dgjsdzlén® ¥ a Offizistc
tcjH! Btod]j dsdtetso Odz® tcd2® dzj diAytg HE FEBYFEryjlisO d Mjtce dMse f st

-1 dr€d?2 kttseo jdz skitddr Eesfgbdzj MYES] g d¢vuvul dzOB dzt HOGAsMw iy
s dasils: Isjodsdsed?2. Ckts o' LoOdts COC o' MsC?2 omEzltds
OB SlsOdzdzsMis R elzd b Hzdm kBj e dZORj dzelstse d MIsOdzH Otelstse o H O dzdzt
[ dzv ftoi sHisdzj dgdv ECOLOdzdz" = d HEkzedm BOt! jtetse d o yj dzv

1[¢ c1[/fse disBatsHdd MittttHdddtoss Odzde" | Hj2Msodws-fs hd

Hd s Misdid s@P3dd o dzzlstej dzdzj 2 MtejH' , ©OLoadIsdY fjtefifscdOz0, ©0O

EftcOo dzj dzyj MSdr WOCIktstetsa, CtdlsduyjmMSks o 0ydetsfyls! HtedsBtejls

- OLodlsd) bjrdsdtsedyd Mis?2 ddlttoOmMsttlzClskzter d ddidsj cteOydw

- odzjelethj] ftwesHodqdzzlss?2 OdzZOdzdIsdSCd d MdMmisjds fsHHjtey Sd f ted dzgv

- Wstthdeseo Odzdj Skdz Skter HOdzdz 7

- ©OL©OBBKCO d odzjHEej dzdj MdMlsjds SdfdjCMdas? CdejkejL ] C
- tOLodlkdy ydWwtetsets?2 1 Ctsmdmils d3r fteiHftedwisdwy o IsjMmdezsdy f Ot
- odzjHjded) CdeEfANLBEOBasdEY §rsjClsOk];

- WsCkf dO Sddjdstsyj dstedydssisd d ydWtser n fMmjtedmOn;

- Bsdzd e dfdzalsj o dzdj L W WjCldodasfisd ydWtseots? kwOdhy sttdoyd
¢ dzO dzd L fsCOLT E)OJIS, I{ISIS B sOdzdzEtee dyj mMS OV slstcOmd -, d o

B3 § silsj gtz Odetsdgls d 52 yYydWtktset?2 L] dazshlsdz- Clsts
Jd dzdets? ddzlsj cteOyd drduyd mMEts] ftesmMistcOdzMlso s d
LotsHMIse J dzdets?2 I MEB2HY | Odgpdzd dzO0MB Pl fFisdzO¥ 8
B3 9" LTS d btiBkjls CoBfdi CMdses § BH

i l]'Wlsfr]lsacfQ 1} Mo dzw jIs Mtset2 §ijtmMfjSilsdo detsj dzOf

J H Oz IV O EPdhY stcd3Oydd ftotsdir h dzj dzdesmis .

IdBdzdcBOW duj MSd2 M dhsc
1L ¢CBiteHd&O 1. WWjClkdodesiis! yditesosets §jtejBSHO o foiBd hdj dedesflsd
1. @18 URLOhttps:/doi.org/10.25198/207717520231-10( H Ols O s B2AZ.G92928zd W :

2. ojdz#Ctse 1. s., sOMOLSddzO ¢. 1. (OLLOBBISO tj Rk dioyd? (s §ted B dzj
ftcOodzj dzgdw tdmMC O B sOdzdzzteedyd MEts?2 Codi3f Odedd ftsdzdzsets yqdqscdz0 ftod 4
c1ffse 11 CCdsdBdCO d bfwOodydedy: et dzj d5r ,i38 W@RD: | bggsy/doi. 2022 .
0rg/10.36871/ek.up.p.r.2022.05.04.00% Ols © ts B2B.G0N2028zd v :

3. 1 el ctme Q R.My.dsor &It A cso OV L 6] desfls! &) kOt dyj M2 &lstOfdd

s’ D disfsddlsdyuimMSds Efdssdwa. vyvOfjls! | . [yj dzS dif g tptieted © & Ealbdes ) d 1 |
2023. " i@1. . 61

4. 1 OO S dde®ddsor | yditetsoadL Oydd ok ls O dizal jiftshofts) dejtts s sEsdu o SAHRBO: 64 M.
Evtsdzj § O, [ | shsds 20 215.

s
tc
dz

;szn

o3
dzts y
i to H
J r
1 th
9

ts
dz
q
g} s

q
(
&

o,
Sn T

uvrs 004. 94

tor1t o1 fusd TiREJPrETRIJUYLLRE BYQedff 21 3m sff1?25uvrpt [

g4 stezB Oyd o
10ydzr 2 tekzGGotshdly e
mOSCOomMMed2 ctMmizu Otefisal) dzdz’. 3 Ols@dzts p B Gi(HO 6550

o,
= o

0RO
7 G. ¢BOCOdz ¢ tMMdw, sw

I HOdds? 08 st dofiipiilzey jzdzd v Hdov o dlskzOd dast 6 gzl jiztc & 5§ of dzts
Cjyddki (sHBdEOl! d bEMsOdOo dzdo Ols! Codfdsj dzls’', fetsojteWlks- dn ft
flsd MBS d.

sdzs yjor jdifitsdOr so Odzdj o delskzOdz dzsfe tiyg Ok sty dz®dizv dzttssstt S S,
s ftosMstcOdzmMiso s, dsH | dzd totso Oded jis B tBd keHntwloe@ dzd jd ctetso 52 Ho dy 8¢ Unii

DEVELOPING AN APPLIC ATION FOR TRAINING H OW TO ASSEMBLE PERSONAL COMPUTERS

S. V. Trubachev
Scientific supervisor A. V. Zalivakha
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, swyatoslaw.trubachev@yandex.ru

This paper examines the use of a virtual reality application that allows for interactive selection and installation ofecdsnpon
checking their compibility, and receiving feedback on the correctness of the assembly.

Keywords: using virtual reality for training, building a personal computer, virtual space, modeling, Blender, Unity game engine,
VR equipment.
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FEATURES OF CONTEST-SYSTEM IMPLEMENTATIO N FOR SPORTS PROGRAMMING

D. A. KhvostoV, V. E. Sheyrt
Scientific supervisor E. A. Chernenko
Katanov Khakass State University, ave. Lenin, 92/1, 655017, Abakan, Raessidxv@mail.ry >sheyrv@mail.ru

The paper discusses the features of implementing a contest system for sports programming. It describes the advantages of usin
docker containes, as well as architectural solutions that ensure the scalability, security, and reliability of the competition platform.
Keywords:contestsystem, containerization, docker, software, monolithic architecture, sports programming.
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CROSSDOMAIN IMPORTS

R. A. Andreev

Scientific supervisor A. S. Dulesov
Katanov Khakas State University, ave. Lenin, 90, 655017, Abakan, Russia,-grarah@yandex.ru

The article discusses the architectural rules of crdsmain imports in mukmodule Django systems. The "gateway as a single
point of integration" model is described, réating the exchange of data between domains through stable interfaces that return only
DTO. Itis shownhow constraints reduce connectivity, increase testability, and simplify refactoring. The process of automated co
trol of violations at the ClI level anithe configuration of rules, as well as the practice of documenting and evolving DTO wirite mai
taining backward compatibility, is described.

Keywords:domain domain isolationgateway DTO, backward compatibilitystatic analysisClI, contract testingarchitectural
boundaries Django.
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SINGLE SIGN-ON SYSTEM IMPLEMENTA TION BASED ON LDAP ACCOUNT MANAGER

K. E. Bayronchenko
Scientific supervisaorr S. B. Kuryachiy
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, bra_br@mail.ru

The article discusses the practical aspect of building a centralized authentication system using a combination of OpahLDAP an
LDAP Account Manager (LAM). The key stages of deploying the infrastructure, configuring data schemas and security olicies, a
well as integrating with a test web application to demonstrate the singlesigmechanism are described. Special attentioraid p
to the role of LAM as a tool for efficient and secure management of users and groups in an LDAP directory, which sygsiificantl
plifies administration compared to manual work through console utilities.

KeywordsLDAP, OpenLDAP, LDAP Account ManageAM, Single SigiOn, SSO, authentication, centralized user management.
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THE RENYI ENTROPY AN D ITS PRACTICAL IMPL EMENTATION

D. B. Bayyr
Scientific supervisor A. S.Dulesov
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Rioésén.bayyr@mail.ru,

R®&vyi entropy is a orparameterfamily of entropies that generalizes classical information measures. The connection between
R®nyi ent r o pijeikdendiverdence it dxaminkd. Rigorous mathematical definitions are provided and the properties of
62


mailto:dolaan.bayyr@mail.ru

the entropy are analyzed. Impontaspecial cases are explored in detail: Hartley entropy, Shannon entropy, collision entropy, and
min-entropy. Particular attention is paid to practical applications in ecology, cryptography, and quantum information. Itis show
that R®nyi eanriversapframewarkdor assessmg uncertainty and diversity in various scientific fields.

Keywords:R ® nentropy, information theoryKullbacki Leibler ivergence, Shannon entropy, diversity measure;antropy,
cryptography, quantum information.
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NEURAL NETWORK ASSIS TANTS IN DISPATCHING SYSTEMS: PROSPECTS OR INCREASING
THE EFFICIENCY OF ENERGY SYSTEM MANAGEMENT

V. A. Batutin?, O. A. Antamoshkin?
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Rassia16@bk.ru
?Siberian Federal University, ave. Svobodny, 79, 660041, Krasnoyarsk, Russia

This article examines the prospects for implementing neural network assistants insgsteer dispatching systems to improve
decisionmaking efficiency in emergency situations. Architectural solutions and data processing algorithms that can reduce response
times to emergency situations are analyzed.

Keywords:neural network assistants, powgystem dispatching, emergency situations, operational management, SCADA, m
chine learning, predictive analytics.
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INTERNET OF THINGS (10T) AS A DRIVER FOR THE DEVELOPMENT OF T HE ELECTRIC POWER
INDUSTRY OF THE REPUBLIC OF KHAKASSIA: A PPLICATION PROSPECTS
ON THE EXAMPLE OF TH E 500 KV SUBSTATION "OZNACHENNOE"

I. N. Burmistrov *2
Scientific supervisor A. S. Dulesov
'Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Riosgim1@mail.ru
2A0 "SO UES" Khakassky RDU, Abakan, Russia

The possibilities of using the Internet of Things (IoT) techgyio the electric power complex of the Republic of Khakassia are
considered. Special attention is paid to the potential of 10T to improve the efficiency, reliability and safety of tarfgraftpower
grid facilities, in particular large higkvoltagesubstations. Using the example of the 500 kV "Oznachennoe" substation, one of the
key nodes of the region's power system, the feasibility of implementing IoT solutions and their expected advantagesdre analy
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FLEXIBILITY OF SUPPL Y CHAINS IN UNSTABLE CONDITIONS

I. A. Gimanova
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, gimanovai@yandex.ru

The resilience of supply chains in trademmerce network under conditions of uncertainty and environmental instability is being
examined. The transitiomdm traditional logistics process planning to a successful adoption of Agile approaches and dipial tec
nologies is analyzed. An overview of the Russian 10T equipment market is provided, highlighting how its use can lemedo infor
decisionmaking.

Keywous: trade.commerce network, AgileoT, logistics, supply chain management, flexibility.
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MODELLING WEAR TO PR EDICT FORM ACCURACY OF SPHERICAL SURFACES IN GRINDING
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2samara Federal Resear¢tenter RASper. Studencheskiy, 3A, 443001, Samara, Russia, den_63_79@mail.ru

An approach to predicting the form accuracy of spherical surfaces during grinding is proposed, based on simulating wear using
Archarddés model i n AN S-¥nhBorm weedr eistribwgienual shifs in maximwemawear tb zames with counter
directed tool and workpiece velocities, and localized wear increase near holes due to elevated contact pressure. Wiitel the me
requires experimental calibration of model coefficgefur specific material pairs, it demonstrates potential for controlling sphere
machining accuracy.
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IMPORT SUBSTITUTION OF SOFTWARE IN THE B RANCH
OF THE PUBLIC JOINT -STOCK COMPANY "ROSSETI SIBERIA" T "KHAKASENERGO":
ANALYSIS OF RUSSIAN ALTERNATIVES

V. A. Dereshev, D. Y. Karandeev
Katanov Khakass Staténiversity, ave. Lenin, 90, 655017, Abakan, Russia, dereshev95@mail.ru

The paper considers the current problem of software import substitution in the brahetpoblic jointstock companjRosseti
Siberia"i "Khakasenergo", related to dependence onifpreroducts such as Microsoft Outlook and Vigtossian analogues "R7
Organizer PRO" and "Avtograf" are presented, their functionality, integration and staff training are analyzed.

Keywords:import substitution; softwardR7-Organizer PRQAvtograf cybasecurity.
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ANALYSIS AND PROCESSING OF DATA ON CAUSES OF DISRUPTIONS
IN DISTRIBUTION NETW ORKS OF ENERGY ENTERPRISES
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N. V. Dulesova, M.A. Avdeeva
Khakassky Technical Institutebranch of the Federal State Educatiofradtitution of Higher Education "Siberian Federal Universijty"
Shchetinkina str., 27, 655017, Abakan, Rushiéesovanv@mail.ruita_avdeeva_04@mail.ru

The articleprovides a comprehensive analysis of the orgatidnal and technical components of emergency shutdowns, their
number, economic damage, undepply of electric power, time of shutdowns. As a tool for analysis, Data Mining technology i
cluding the program SPSSatisticsis applied

Keywordsrreliability, structure, emergency shutdown, reasons for shutdowns, factors
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PROGRAMMATIC APPROAC H TO THE SELECTION O F ANTI-ICING MATERIALS

D. V. Zhuravlev?, A. R. Terteryan?
Peter the Great St. Petersburg Polytechnic University Polytekhnicheskaya, 29B93251,
%j.daniil2003@yahoo.confterteryalex@yandex.ru

The work showcases the output of a Pythased program, examining the potential for streamlining theieimij material -
lection process. The analysis concluded that this approach could redudeteséments, minimize human factor, and thereby lower
financial and resourse expenditures.

Keywords:winter maintenance of highways, selection of-&itig materials.
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COMPARATIVE ANALYSIS OF WIRELESS AND WIRE D MONITORING SYSTEMS FOR HEATING
NODES IN RESIDENTIAL BUILDINGS

M. E. Zhuravlev
Scientific supervisor A. S. Dulesov
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, maskrok@mail.ru

The article focuses on a comparative study of two types of monitoring systems for heating nodes in residengal tuirédess
and wired systems. The analysis highlights their advantages and disadvantages while considering economic indicatobsliand relia
under harsh climatic conditions typical to Siberia. Special attention is paid to equipment performancenatlgiow temperatures
and difficulties associated with sensor placement in unfavorable locations.

Keywords:heating supply, monitoring systems, wireless systems, wired systems, energy efficiency, heating nodes, residential
buildings, climate conditions.
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RETRIEVAL -AUGMENTED GE NERATION BASED ON OL LAMA AND CHROMADB FO R SEARCHING
INFORMATION IN CORPO RATE DOCUMENTS

A. A. Inkizhekov'?
Scientific supervisor A. S. Dulesov
!Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, inkizhekov@gmail.com
’Mag DevelopmeriLC, ave. Mira, 20, 634057, Tomsk, Russia, a.inkizhekov@magdv.com

The paper presents the experience of building a Retritwginented Generation (RAG) system for searching and processing
corporate documents. The system implements the integration ot#iedllama language model, the Chroma vector database, and
hybrid search. A Telegram bot interface has been developed for user interaction. The article discusses the architectaol-of th
tion, methods for processing texts and attachments, and theeleatuusing RAG in a corporate environment. It is shown that the
proposed approach improves the accuracy and validity of responses compared to traditional search systems.

Keywords:RAG, LLM, corporate knowledge bases, ChromaDB, Ollama, hybrid search.
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NEURAL NETWORK TECHN OLOGY FOR DESIGNING DISTRIBUTION NETWORK S TO ENSURE
THE REQUIRED LEVEL O F RELIABILITY

D. Y. Karandeev
Katanov Khakass State University, ave. Lenin, 92/1, 655017, Abakan, Russia, karandeev_dj@khsu.ru

The articlediscusses the possibility of using neural network technologies to design reliable electrical distribution networks. The
relevance of the transition from traditional deterministic methods to-datated approaches capable of taking into account the
stochatic nature of loads, equipment failures and complex network topology is substantiated. The task of optimizing design solutio
taking into account reliability requirements is formulated, where the neural network acts as a fast and accurate maleafimgev
reliability indicators. The proposed technology creates the basis for the development of intelligent design supporhaystems t
bine economic efficiency and a high level of reliability of energy supply.

Keywords:neural network technologies, digtution networks, required level of reliability, machine learning.
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DESIGNING AN INTELLI GENT PREDICTIVE MAIN TENANCE SYSTEM FOR ELECTRIC BOILERS
BASED ON A HYBRID NEURAL NETWORK MODEL

R. V. Kisner
Scientific supervisair E. A. Engel
Katanov Khakass State University, ave. Lefil)),655017, Abakan, Russia, kisnerroman@gmail.com

The architecture of an intelligent predictive maintenance system for electric boilers in private households in Siberaséspro
The key element is a hybrid neural network model combining convolut@Nal)(and recurrent (RNN) layers for analyzing spatial
and temporal patterns in the data. The system predicts the mean time between failures (MTBF) and generates mainterance reco
mendations.

Keywords:electric boilers, time series, neural networks, LSTMNR&Ystem architecture, loT.
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DEVELOPMENT OF AN EN TERPRISE ENERGY CIRCUIT MONITORING SYSTE M

D. V. KicheeV}, Z. A. Kolmakova®
Katanov Khakass State Universiaye.Lenin, 90, 655017, Abakan, Russia,
kicheevdima9087 @gmail.cofiolzlata@yandex.ru

The article discusses the taskdefveloping a monitoring system for the energy circuit of Sibirskaya Teplosbytovaya Kompaniya
(STK) LLC. The main components of the system, methods of data collection and analysis, as well as the advantages wigmplement
such a system to improve energficefncy and reduce costs are described. The proposed architecture includes a hardware level
based on sensors with support for industrial protocols and a software level implemented using a stack of technologiesheased o
Python language.

Keywords:energ circuit, monitoring, energy efficiency, automated process control system (APCS), 10T, sensors, energy saving,
Python, STK LLC.
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NEUROARCHAEOLOGY: HO W ARTIFICIAL INTELLI GENCE DECODES ANCIENT LANGUAGES
AND RESTORES MANUSCRIPTS

I. . Kozlov
Scientific supervisorr S. B. Kuryachiy
Katanov Khakass State Universiaye. Lenin, 90, 655017, Abakan, Russia, keiy@2007 @ mail.ru

This article discusses automatitethods oflecryption and analysis of damaged texts, allowing for the restoration of lgst fra
ments of cultural heritage. and modern artificial intelligence methods that open up new possibilities for studyingnsacient
scripts

Keywords:neuroarchaeology, artifial intelligence decryption, deep learning, computer vision, virtual restoration.
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IMPROVING ENERGY EFF ICIENCY AT AN INDUST RIAL ENTERPRISE BASED
ON THE ARCHITECTURE OF AN AUTOMATED COMM ERCIAL ACCOUNTING SY STEM

K. I. Kozlov
Katanov KhakasState Universityave. Lenin, 90, 655017, Abakan, Russia, kekidN2002@mail.ru

The paper considers an approach to improving the energy efficiency of industrial enterprises through the modernization of the
architecture of an automated commercial elmity metering system. The proposed architecture integrates data collection,i-analyt
cal processing, and information visualization functions, allowing for a transition from passive metering to active enaggs man
ment. The implementation of these solutidamonstrates the potential for reducing energy costs by approximatdl$ %2through
the optimization of equipment operation modes and the reduction of losses.

Keywords:automated commercial electricity metering system, ASCUE, energy efficiency, enéngy saduction of energy
costs, electricity metering.
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SYNERGY OF DIGITAL D OUBLE AND ARTIFICIAL INTELL IGENCE
IN THE DESIGN OF COM PLEX TECHNICAL SYSTE MS

K. I. Kozlov
Katanov Khakass State University,ave. Lenin, 90, 655017, Abakan, Russiakkd2602@mail.ru

The possibility of interaction between digital twin technologies and artificial intelligentiee creation of complex technical
systems is considered. The transformation of traditional design through the creation of intelligent twins capablieaifmse and
predicting the behavior of systems is explored.

Keywords:digital twin, artificial intelligence, complex system design, machine learning, and virtual modeling.
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INTELLIGENT LIGHTING CONTROL SYSTEM FOR CLAS SROOMS AT THE INSTIT UTE
OF ENGINEERING AND T ECHNOLOGY BASED ON ESP32CAM

K. Y. Kornyushin?, Z. A. Kolmakov®
Katanov Khakass State University, Lenin ave., 90, 655017, Abakan, Russia,
kirilka5151@gmail.com’kolzlata@yandex.ru

The problem of excessive energy consumption in the classrooms of the Institute of Engineering and Technology due to manual
lighting control is considered. An intelligent system based on the ESRBRand the BH1750 light sensor is proposed, whia pr
vides recognition of the presence of students and adaptive control of lighting fixtures. UsingFilredlule allows you to scale the
solution to the building and university levels. The system recumsgy costs and increases the energy efficiency of classroam ope
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Keywords:ESP32CAM, intelligent lighting, energy saving, classrooms, automation
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THE EFFECT OF THE LI GHT SPECTRUM ON THE CULTIVATION OF MICRO GREENS
IN AUTOMATED GREENHO USES

N. R. Maltseva', Z. A. Kolmakova?
Katanov Khakass State Universityenin ave., 90, 655017, Abakan, Russia,
r242731331@yandex.rékolzlata@yandex.ru

The key aspects of tidluence of the light spectrum on the cultivation of microgreens in automated greenhouses are considered.
Keywords:light spectrum, lighting, micrgreenery, automated greenhouses
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AUTOMA TED GREENHOUSE MICRO GREENS IRRIGATION SY STEM

A. Y. Mamysheva, O.L. Melnikova
Katanov Khakass State Universigwe. Lenina 90, 655017, Abakan, Russia,
olga.l.melnikova@yandex.faartmay.bu@gmail.com

An automated system for irrigation of microgreens ieegthouse conditions is considered, including hardware architecture and
software functionality.
Keywords:microgreens, automated greenhouses, automated irrigation system, sensors, architecture, software.
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FEATURES OF TRANSPORT LOGISTICS AUTOMATI ON BETWEEN RUSSIA AND CHINA
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The article considers the specifics of automation of transport logistics between Russia and China in the context ofanodern ec
nomic realities. Various automation systems, TMS, WMS, YMS, TSM, ERP ,iandrtipdiance with the individual requirements of
RussiarChinese trade are being investigated. A comparative analysis of software solutions is carried out and conclusions about
their applicability are formulated.
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DEVELOPMENT OF SOFTW ARE FOR OPTIMIZING L AYOUT PLACEMENT ON P RINTING SHEETS
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M. V. Moskovtsev, N.N. Kondrat
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, maks.moskovtsev@inbox.ru

The problem of manual layout placement in typographic production, leading to materiirenbbsses, is considered. The d
velopment of Pythehased software for process automation using optimization algorithms is proposed. An analysis of functionality,
methods, and expected results is provided, including waste reductiohG&®b

Keywords:ayout placement optimizatiptypographic productiop2D bin packinggenetic algorithmsPython.
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The mathematical model of the operating characteristics of lobe pumps was proposgdrtikiaccount the influence of the
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into account.
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AUTOMATION OF DATASE T PREPARATION AND GE NERATION USING PYTHO N

A. S. Naumtseva
Scientific supervisoir P. D. Bolshakov
Katanov Khakass Statdniversity, ave. Lenin, 90, 655017, Abakan, Russia, alisaperetr8989@gmail.com

The automation of data preprocessing and dataset formation stages is becoming increasingly relevant in the context of growing
data volumes. Despite the widespread use of spreatigilitors, manual preparation remains a lafensive process. This paper
presents an approach to automating the assembly, cleaning, transformation, and export of datasets in XLSX format ukiog the Py
programming language.

Keywords:data automationdataset, Excel, XLSX, Python, pandas, openpyxl, data preprocessing.
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ythe considering hours of your yoga skenepr | "grade”: 3, { detailed evalustions of the student's answers: { “grade’3, |
advertisement.”,"t doing yoga and club? Are morning no "comment”:'R_1=  “grade" 3, “grade’: 4, "comment": "1 "gr
opics"["opening  nowyou'd liketo opening hours, if classes available for nposep 1(1/1),R2=0(0/ “comment’: R\ 1=1ifki\1=landki\2=lelseR\ 1= “comment:"R_1:1(1/1],R 2:1(1/1),R3: (1/1),00/1), “cc
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morning classes  information.In  available, cost, 2025-03-21 cost of doing yoga in yetHoro R_4=1(1/1)" (0/1),R23 (1 /1), R_L\_1:The grammar and lexicon in the first ] 1) (1/1)
2 available’,"cost’" 1.5 minutes you  discounts for students 82 16:20:04 your yoga club? Do 4 skzame |} RAL/1)" question are correct, sokI\_1=1 1 }
ythe considering going located? What type of skenept | { detailed breakdown of the student's answers: { “grade’ 4, |
advertisement”,"t onthe family  location, accommodation do no "grade” 4, "grade”: 4, “grade”: 4, "comment": "1 "gr
opics"["location”, weekend tothe  accommodation, price you provide? What is nposep | "comment”: "1 "comment’:  A_L: Where is the lake located? “comment’:"R_1=1(R.11=1/R12=1), {1/1),1(1/1), "«
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2 weekendfora  more equipment rental 109 17:37:14 of three? Can I rent 4 skzame |} RAL/1)" corresponds to the first point of the 1) 1 }
ythe considering going located? What type of skenept | { “grade’:3, { “grade’3, |
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ythe considering accommodation do skenept | { responses, here's my evalustion { “grade’ 4, |
advertisement,"t spendingyour  accomodation you provide? Can | no "grade”: 4, “grade”: 4, “grade’ 4, “comment’: "1 gr
opics"["accomod winter holidays  equipment rental, rent any equipment? nposep | "comment”: "1 "comment’-  “json "comment" 1/1,101/1), "«
ation”,"equipment ataski resort  lessons for beginners, Do you have lessons He (1/1), 1(1/1),1 RA1/1,R2 "R1=1(R11=1/R12=1), 1(L/0,107 1Y
rental”,"lessons  andnowyeu'd  experienced 2025-04-28 for beginners? Do you yerroro ((1/1), 1(3/1)" (1/1),R3(1/1), ‘grade™4, R2=1(R21=1/R22=1) 1) (1/1)
2 for like to getmore  instructors 130 12:49:24 have experienced 4 skzame |} RAL/1)" “comment’: "PesyneTar ouerkn oteeTa A_L: R_3=1(R31=1/R32=1), 1 }
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def extract_grade_from_text(text):
match = re.search(r"'grade*:\s*(\d+)', str(text),re.IGNORECASE)
if match:
return int(match.group(1))
return O
ANzdCydw o [ dfmlsddzey 1 dLodzj$ O] lis]tsipjdnzlediz’ L oflctOn G dig 2d f) B4
J dMmisdidgdz d& ydw HBB OO dzj dzgdWw desotséts Mistsdzsa yO
def add_new_columns(df):
new_columns_order=[]
new_columns_count=0
for column in df.columns:
new_columns_order.append(column)
if column in MODELS_NAMES:
new_col_name = f*{column}_grade"
dffnew_col_name]=None
new_columns_order.append(new_col_name)
new_columns_count +=1
print(new_columns_order)
df=df[new_columns_order]
return (df)
Az dz$ y dimH, M IsfOe dzj dedzOw dzO [ dMmisddecy 2, OoalssB@Oldui MEd HEBSB O8I
[ dilsdidedz d& ydv drLodzj uyjdd® d MtsnteOdsy dzd¥ tsyj de d
def parse_grade_from_xlsx (df):
for model_name in MODELS_NAMES:
grade_col_name = f{model_name} grade'
for idx in df.index:
df.loc[idx, grade_col_name] = extract_grade_from_text(df.loc[idx, model_name])
df.to_excel('file_name.xIsx', index=False)
[ OdzdzOW W EkdzCS ydw ([ dMmisddee 3) dLodzj COjIs tsyidlbkz dqL e jlsC
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SOFTWARE DEVELOPMENT FOR THE RAPID COLLEC TION OF FEEDBACK FRO M PARTICIPANTS
IN THE BUSINESS PROCESSES OF AN ADVERTISNG AND PRODUCTION C OMPANY

N. S. Nikolaenko
Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, nik.nikolaenkm264. 7@

The technologies of organizing the production process in an advertising and production company are considered using the e
ample of processing applications. The analysis of the problems of interaction between employees (managers, desigsers, printer
technologists and drivers) and the risks of errors is given. The rationale for the need to introduce an informationosenitee t
feedback, evaluate applications and identify bottlenecks is given, and approaches to integrating the systenowitiatiys @xis
ing database are considered.

Keywords:information service, employee feedback, request, advertising and production company, quality assessment, comments,
database, analytics, dashboard, production process errors
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DSS CONCEPTUAL MODEL WITH IMMERSIVE IN TERACTIVE ENVIRONMEN TS
AND BIOFEEDBACK INTE GRATING HETEROGENEOU S DATA FOR CAREER
AND EDUCATION -ORIENTED APPLICATION S

V. S.Osipov

Katanov Khakass State University, ave. Lenin, 90, 655017, Abakan, Russia, osipowvs@gmail.com

The paper addresses the problefrintegrating heterogeneous data into a decision support system (DSS) aimed at educational
and career choice tasks. It is shown that traditional approaches to building DSS are limited either to the use of psgstiodiagn
parameters or to recommendatiamechanisms. A conceptual model of a ca@@&nted DSS is proposed, in which psychodiagno
tic data, cognitive and physiological indicators, expert weighting coefficients, and reference professional profilegatednt€he
key elements of the modekammersive interactive VR environments and biofeedback instruments (EEG, heart ratchkaye),
which make it possible to account for the wuserdés cogfo-itive ¢
mation of more adaptivend reliable recommendations.

Keywords:DSS, VR simulation, biofeedback, heterogeneous data, BPMN, career guidance
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INTERNATIONAL EXPERI ENCE IN IMPLEMENTING ARTIFICIAL INTELLIGE NCE
IN CENTRAL BANK DIGI TAL CURRENCIES

N. M. Papkov
Financial University under the Government of the Russian Federai@nl.eningradsky, 49/2, 125167, Moscow, Russia, 237656 @edu.fa.ru

This article discusses the application of artificial intelligence in central bank digital currencies, the benisfis ofe, and the
barriers to implementation. An analysis of international experience and research in this area is conducted, both fraspebgvper
of ethical considerations and from the perspective of the regulatory and legal development of thieusswggartificial intelligence
in financial settlement systems to combat fraudulent transactions.
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HYBRID TIME SERIES M ODELS BASED ON WAVELET TRANSFORMATIONS A ND BAGGING

D. A. Petrusevich, M.E. Savelev
MIREAIT Russian Technological University, 11948pscow ave.Vernadkogo, 78, Russia, petrdenis@mail.ru

One of the most popular strategy in time series forecasting is hybrid models construction or combination of predictions made
with models of various nature. After the series data is decomposed intestasanalityremander, the parts corresponding to the
trend or trend and seasonality are often processed using the Fourier transform or various wavelet transforms. Studiewave sh
that prediction accuracy increases when the remainder part is handled with baggingy®aced

Keywords:bagging, wavelet transform, DWT, trend, seasonality, remainder part, hybrid model, forecast combination.
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SYSTEM ANALYSIS OF ABNORMAL SITUATIONS | N DISTRIBUTION NETWO RKS
AS A BASIS FOR MANAGING THEIR DEVELOPMEN T

E. V. Pupkova
Scienific supervisori A. S. Dulesov
Katanov Khakass State University, ave. Lenin, 92/1, 655017, Abakan, Russia, ev_pupkova.sks@mail.ru

The article presents the results of a systematic analysis e$taodard situations (NSS) in distribution networks. Basetebn
rospective data, a classification of the key factors leading to the occurrence of NSS has been conducted. To visuslededhe ca
tionships and data flows, a Sankey diagram was created using the SankeyMATIC tool. The necessity of transitioraagtivea
paradigm is justified, and requirements for the development of forecasting and preemptive management algorithm haverbeen form
lated.

Keywords:distribution networks, emergency situation, systems analysis, risk factors, proactive managenvastjrfgral®-
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APPLICATION OF INTEL LIGENT CONTROL SYSTE MS TO PROVIDE MICROC LIMATE
IN BUILDINGS AND STR UCTURES

M. A. RazakoV?
Moscow Power Engineering Instituter.d€rasnokazarmennya, 14, 111250, Moscow, Russia, RazakovMA@mpei.ru
?Building Physics Institute, ave. Lokomotivny, 21, 127238, Moscow, Russia

The paper provides a brief overview of the use of artificial intelligence in various industries. Current foreign and demestic
search onte introduction of "smart" devices into the housing and communal services system is presented. The key hardware co
ponents of software and hardware complexes based on artificial intelligence used to control engineering systems forrmgroviding
croclimate incivil buildings are considered.

Keywords:artificial intelligence automated control systemmicroclimate engineering systemair environment chare-
teristics.
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THE COMPREHENSIVE DATA SECURITY MODEL FOR TE LEMEDICINE PLATFORMS
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The paper analyzes key threats teteédicine platforms, including unauthorized access, modification of medical data, and risks
associated with insiders. The comprehensive security model is proposed that integratesrehdncryption for sensitive data, an
access management system, arduse of hardware security modules for encryption key management.
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FEATURES OF DIAGRAM IMPLEMENTATION FOR T HE "PERSONAL BUDGET" WEB-APPLICATION

D. A. KhvostoV}, V. E. Sheyrt
Scientific supervisair O. V. Artyushkin
Katanov Khakass State University, ave. Lenin, 92/1, 655017, Abakan, Riessidxv@mail.ry >sheyrv@mail.ru

The paper discusses the features of implementing charts for the Personal Budget web application. It examines th@implement
tion of the application's functionality and its advantages.
Keywords:pie chart, income, expensggrsonal budget, web application.
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ORGANIZATION OF PROD UCT ANALYTICS PROCES S

T. V. Shurshev
ITMO National Research Universjtgve Kronverksky, 49, lit. A, 197101, Saint Eesburg, Russia,
t.shurshev2002@gmail.com

The article presents a description of the organization of the product analytics process. It shows that the composipoodef the
uct analytics team varies from company to company. The functional requirememtdesnof the team are described and analyzed.
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It is shown that the successful implementation of product analytics requires a systematic approach that includes caofeaious p
sional development of specialists and the implementation of advanced analsaitades. The article concludes that modern araly
ical work is characterized by its iterative nature.

Keywords:product analytics, product, corporate environment, analytical solution.
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COLD START IN INFORM ATION ANALYTICAL SYS TEMS

T. V. Shurshev
ITMO National Research University Kronverksky Prospekt, 49, lit. A, 197101 ,Raersburg, Russia,
t.shurshev2002@gmail.com

The article presents a description of cold start in information analytical systems. It shows that the problem of celd start i
nificant obstacle to the effective functioning and provision of-higddity ®rvices. Three main scenarios of cold start are analyzed.
Solutions to the problem of cold start are proposed. It is concluded that solving the problem of cold start is an ongeésgopro
improving algorithms and methods.

Keywords:recommendation systerold start, scenarios, problem, solution.
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ANALYTICAL REVIEW OF PHOTOVOLTAIC MAXIMUM POWER POINT TRACKING SYSTEMS

E. A. Engel
Katanov Khakass State University, ave. Lenin, 92/1, 655017, Abakan, Rkastina.en@gmail.com

An analytical review of maximum power point tracking systems in photovoltaic systems is presented, showing that machine
leaming methods increase the accuracy, robustness and interpretability of these systems in comparisontigitaltradihods.

Keywords:maximum power point tracking systems in photovoltaic systems, machine learning, cognitive load, digital-technol
gies, energy.
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A STAGED APPROACH TO IMPLEMENTING HIGH -LEVEL DOMAIN -SPECIFIC LANGUAGES

I. G. Yar-Muhamedov
Institute of Machine Science, Automation and Geomechahlgatonal Academy of Sciences of Kygyz Republic, Bishkek, Kyrgyz Republic,
aldar@emailsu

Based on the general structure of the applied problem and the existing technology for constructing automation systems, this p
per proposes a stelpy-step approach to implementing domaipecific declarative languages. The essence of this approadh lies
separating the domaispecific and methedpecific aspects in the design processes of automated systems.

Keywords:domainspecific language, DSL, design technology, software tools.
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RESEARCH OF PHYSICAL AND MECHANICAL PROPE RTIES OF ELECTRIC HE ATERS BASED ON
POLYURETHANE

A. Zh. Aimenov, Zh. T. Aimenov
M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan

To heating coatings of thermal accessories certain operational characteristics are presented. The corresponding physical and
mechanicalproperties of polyurethane conductive coatings were investigated. The experimental results confirmed that this type of
polyurethane has high physicomechanical properties and meets the requirements of electric heating elements of therries.accesso

Keywous: performance requirements, polyurethane electric heating element, adhesion, heat resistance, electrical resistance.
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NAIL CONNECTION OF T HIN STEEL SHEETS WIT H WOODEN ELEMENTS
USING A POWDER CHARGE

M. N. Aksenov
Orenburg State Universitave Pobedy, 13, 460018, Orenburg, Russia, maksiohiey @ mail.ru

Improving the efficiency dfuilding structures by improving traditional solutions made of monomaterials has limited potential,
providing resource savings of no more than%a0Various modular structures are considered as a promising alternative, inyartic
lar, the combination of a @oden frame and a profiled steel sheet. The results of testing the connection of sheet steel with wood using
powdercharged nails are presented. It was found that the actual bearing capacity of one joint is 0.5 kN, whidhhig)l3dr than
the calculated/alue under the condition of ovalization of the hole in the steel.

Keywords:woodmetal structures, mufinodular materials, thirsheet steel, deformability, experimental research, technical and
economic efficiency.
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ADAPTIVE FACADE SYST EMS FOR AUTOMATIC MI CROCLIMATE CONTROL

D. B. Bayyr, A. P. Ondar?
Tuvan State Universitgir. Lenin 36, 667000, Kyzyl, Russia,
*dolaan.bayyr@mail.rondar_anton@mail.ru

This article examines innovative construction materials and technologies for facade systems that cameggtlaédytempex-
ture, humidity, and light permeability in buildings. The principles of phase change materials (PCMs), aerogels, and dgniagic g
are analyzed, along with their impact on improving energy efficiency and human comfort.

Keywords:smart mateals, facade systems, microclimate, energy efficiency, phase change materials (PCM), dynamic glazing,
thermal comfort, energy conservation.
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APPLICATION OF BIM T ECHNOLOGIES AND THE DIGITAL TWIN CONCEPT IN THE RECO N-
STRUCTION AND RESTORATION OF CULTURAL HE RITAGE SITES

E. P. Gimanova
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bekkka.99@mail.ru

The article deals with the introduction of etwdend digital technologies in the field of reconstruction and restoration of cultural
heritage objects. To solve the tasks arisinghatintersection of the requirements of preserving historical and cultural valuet-adap
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ing to new functional scenarios and ensuring modern standards of energy efficiency and safety, traditional design metheds bec
obsolete and lose their value before thgtechnologies and the concept of a digital twin on the full life cycle of the reconstructed
object.

Keywords:digital twin, cultural heritage object, reconstruction, restorati.
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3D PRINTING IN CONSTRUCTION: ANALYSIS OF INTERNATIONAL EXPERI ENCE
AND APPLICABILITY AS SESSMENT FOR RUSSIANCONDITIONS

A.V. Grigorev
St Petersburg State University of Architecture and Civil Engineesing2nd Krasnoarmeiskaya, 190005, St Petersburg, Russia,
artemka_grigorjev@mail.ru

The article analyzes the world experience in the use of 3D printing in constru¢ggtrends and promising technologicalisol
tions are identified. On the basis of a comparative study, the potential, obstacles and specifics of the introductitatiufidlogy
in Russia are estimated.

Keywords:3D printing, construction, digital consiction, robotic construction, 3D construction printer
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GLUED PLYWOOD BEAMS AS CARRIAGE RIBS OF COMBINED LARGE -SIZED PLATES

V. I. Zhadanov, M. A. Nesterenko, M.N. Aksenov
Orenburg State Universitave Pobedy, 13, 460018, Orenburg, Russiagan2003@bk.ru

New design solutions of glued plywood beams are considered, which act dseévad) ribs of combined larggized plates.
Features of the structures of the considered class of covering plates are given. The expediency of using {seapedodr box
shaped crossection with belts of different areas is substantiated. The technical and economic advantages of the proposed types of
structures over the known constructive solutions of combined plates are analyzed.

Keywords:wood plywood combined structuresheathingstiffener rational crosssection stressstrain statetechnical and es-
nomic efficiency.
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CONCEPT OF THE IMPRO VEMENT PROJECT FOR THE TERRITORY
OF THE KHAKASS NATIO NAL DRAMA THEATRE NA MED AFTER A. M. TOPA NOV
"ETHNO -PARK "NOMADICS OF TH E KHAKASS HERO"

S. A. Ivanyuk®, M. N. Kurbatova?, I. V. Gerasimenkd
Katanov Khakass State University, ave. Lenin, 92/1, 655017, Abakan, Russia,
'mamatwins.ivalana@yandex,Aimarina.kurbatova.00@inbox.rtiragerasimenko766 @gmail.com

This article presents the concept of creating a multifunctietfaiecultural park called Khakassky Aal, which is initiated by the
Toptanov Theatre as the founder, but functions as an independent recreational and educational complex. The key id¢a @&to cre
authentic space with the help of professional ethndweg craftsmen, and tourism specialists, which will diversify the theatre's
activities and create a new center of attraction in Abakan.

Keywords:Ethnopark, tourism, public spaces in cities
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MATHEMATICAL METHODS FOR ASSESSING THE COOLING AND CRACKING R ESISTANCE OF
BUILDING EQUIPMENT P ARTS

¢.V. Karaseva
Katanov Khakass State University,ave. Lenin, 90, 655017, Abakan, Russia, arbaiten.09@mail.ru

Methods of mathematical modeling for assessing the reliability of construction equipment operating at low tempaetures
analyzed. Mathematical models for predicting cold resistance and crack resistance are shown ushugitetigtioptimization

methods.
Keywords:cold resistance, crack resistance, mathematical model, optimization, criterion, structural compositetalof
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METHODS OF ASH AND SLAG WASTE PREPARATIO N FOR USE
IN GEOPOLYMER BUILDI NG MATERIALS 1

P. G. KozloV, A. V. Taskin!, R. S. Fedyuk ?, L. N. Aleksejko®, D. R. FedotoV
Far Eastern Federal University, p. Ajax, 10, Russkiy Island, 690922, Vladivostok, Russia,
kozlov.pg@dvfu.ruaskin@yandex.ru, fedyuk.rs@dvfufiegotov.dr@dvfu.ru
2Branch of FGBU CNIIP of the Ministry of Construction of the Russian Federfilfian Eastern Scientific Research, Design and Technological
Institute for Constructiod, str. Borodinskayal4, 690033 Vladivostok, Russia
SGomel State Medical Universitgty. Lange 5, 246000, Gomel, Republic of Belarus, Alexeiko.In@mail.ru

This publication analyzes in detail the approaches to the processing of ash and slag waste, which ensure the prodgietion of hi
quality andenvironmentally friendly raw materials. The introduction of advanced recycling technologies makes it possiate to eff
tively solve the problem of waste disposal, opening up opportunities for their widespread use in construction and redueing th
den on the environment.

Keywords:leaching, geopolymers, underburning, density separation, ecology
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THE ROLE OF ASH AND SLAG WASTE FROM PRIM ORSKY KRAI'IN THE PR ODUCTION
OF GEOPOLYMER BUILDI NG MATERIALS

P. G. KozloV, A. V. Taskin®, R. S. Fedyuk 2, L. N. Aleksejko®, D. R. FedotoV
'Far Eastern Federal University, p. Ajax, 10, Russkiy Island, 690922, Vladivostok, Russia,
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Branch of FGBU CNIIP of the Ministry of Construction of the Russian Federilan Eastern Scientific Research, Design and Technological
Institute for Constructiod, str. Borodinskaya, 14690033, Vladivostok, Russia
3Gomel State Medical Universityty. Lange 5, 246000, Gomel, Republic of Belarus, Alexeiko.In@mail.ru

This article is devoted to the study of the chemical composition afrasblag waste generated in Primorsky Krai. The colinpos
tion of these wastes varies significantly depending on the type of coal burned at local thermal power plants. This litgteregene
ates problems when using ash and slag in construction, as it requitesough analysis of each batch and adjustments to produ
tion technologies.

Keywords:geopolymers, ash and slag waste, rare earth elements, chemical composition
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ONE-STAGE FOAM CONCRETE TECHNOLOGY IN SOLVING URGENT BUILDING
CONSTRUCTION PROBLEMS

L.V. Morgun
Don StateTechnical University, Gagarin Square,1, 344003, Rosteidon, Russiakonstivm@yandex.ru

The paper briefly describes the experience of using ersrgng multilayer walls in buildings. It highlights the prefece for
singlelayer walls over multilayer walls. The paper explains the reasons for moisture accumulation in aerated concrete blocks as
they transition from D600 to D400. The paper also discusses the reasons for improving the performance of foanblomherete
through the practical implementation of a estage technology. The paper provides a table of the performance characteristics of
fiber-reinforced foam concrete.

Keywords:multilayer walls, aerated concrete, fibezinforced foam concrete
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EFFECT OF MICROSILIC A WITH SUPERPLASTICI ZER ON THE TECHNOLOG ICAL PROPERTIES
OF CONCRETE

L. P. Nagruzova, D.V. Pirogov, I. V. Gerasimenko, A.S. Zurabov
Katanov Khakass State University, 90 Lenin Avenue, 655000 Abakan, Russia

The compositions of heavy concretes with microsilica have been studied, and the effects of microsilica on technological prope
ties havebeen established: the density, the setting time, and the kinetics of the increase in plastic strength.
Keywords:heavy concrete, superplasticizer, microsilica, cone sediment, density, and setting time.
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RATIONAL TYPES OF ST EEL-WOOD COMPOSITE BEAMS

M. A. Nesterenko
Orenburg State Universitgve Pobedy, 13, 460018, Orenburg, Russia, nesterenko_m_a@mail.ru

Large-panel slabsranging in length from 9.0 to 18.0 meters and in width from 1.5 ton@i@rs are widely used in domestic and
international construction practice faroofing and flooring systemsof various types of buildings. Despite their advantages over
traditional planarvioad-bearing elements, the main drawback of these structutée isighvmaterial consumption(and thus high
vselfweight) of their primarywsupporting ribs. To enhance thetiechnical and economic efficiency, a new rib design utilizma-
terials with different modulus of elasticiiias been proposed, implemengssteeltimber composite beams.

Keywords:low-rise constructionwood structuresbeam composite slapstiffening rib materials with different modulus of ela
ticity
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REDUCING THE TIMEFRA ME OF ARCHITECTURAL AND CONSTRUCTION DESIGN THROUGH
AN INTELLIGENT REFERENC E SYSTEM

D. S.Ryzhkov
Scientific supervisoir A. N. Privalov
Shuya Branch of lvanovo Statniversity str. Cooperative, 24, 155908, Shuya, Russia, rizhkov.dima37@mail.ru

The article substantiates the problem of time spent on searching for regulatory requirements in architectural and constructio
design. Based on the analysis of industry retiohs, it is shown that this task take§ 19 % of the total design time. A concept of
an intelligent system based on Al for automating information retrieval is proposed. The principles of its constructionuaeth
and the potential for reducing ¢ttime for preparation of design documentation is assessed.

Keywords:architectural and construction design, information and reference system, artificial intelligence, design timeframe,
regulatory documents, semantic search, digitalization.
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NEW 3D PRINTING TECH NOLOGIES

O. L. Figovsky', A. Z. ShteinbokK
YIsrael Inventors Association, Haifa. Israel, figovsky@gmail.com
?srael Inventors Association, Haifa. Israel; Shenkar College, Ramat Gae) Ishteinbok.arkady@gmail.com

3D printing (3DP) is considered an innovation that promotes automation and efficiency in many fields, for example-civil eng
neering, machinery, medicine, biology and more. In addition, options that did not exist and dfiexesematerials. 3DP enables a
direct transition from design/modeling (BIM) to 3DP to create a product/object. The main advantages of 3DP are speed®f const
tion, reduction of labor costs, reduced environmental impact and, of course, reduced ozgeall posts.

Keywords:3D technologies in civil engineering, materials for 3DP, 3D printing of concrete, polymer reinforcement of concrete,
dispersion reinforcement.
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TECHNOLOGY OF CONSTR UCTION OF CONCRETE STRUCTURES BY COMBINE D METHOD
OF PRECAST REINFORCED CONCRETE

O. L. Figovsky*, A. Z. Shteinbolk
YIsrael Inventors Association, Haifa. Israel, figovsky@gmail.com
?srael Inventors Association, Haifar#el; Shenkar College, Ramat Gan, Israel, shteinbok.arkady@gmail.com

A construction method is proposed that allows for the construction of structures up to 3 times faster than the traditiodal me
while maintaining the same structural strength as thditronal method.
Keywords:construction method, volumetric elements, prefabricated elements, monolithic structure.
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CONCRETE EMPTY PLATE

O. N.Khegay,{ .[ . Khegay
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The article briefly describes the method of making lightweight panels with voids.
Keywords:reinforced concrete skg floor, hollow slab
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