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YK 517.956.225.

MOJE/TUPOBAHWE TEMMEPATYPHOIO
PEXXMMA JIETATENBHOTO ANMAPATA C
JAKPbITbIM KOPIYCOM

YEPHBILLIOB HIKONNAW ANEKCAHOPOBHY

C.-BW. dz. , HBL
POXXKOB MABE CEPTEEBUY,

CONNAATOB AMUTPVI POMAHOBUY
Juo1 A Tlw ¢cll¢ di3. ftetsW.0cqQtgd. dz
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hyadly BEMEE dslsdr 2 dj sOgde 2z &) Pd KOOk
ZOMO, flwdskzetsd dr 2 ktojzetsd dd§ .

SIMULATIOSF THHEMPERATUREGIMBF ANAIRCRAFWITHA CLOSEBODY

Chernyshov Nikolai Alexandrovic
Rozhkov Pavel Sergeevic
SoldatovDmitryRomanovich

Abstracts Modermnmannederiavehiclesanhavea varietypfshapesincludingriangulaBothgasoline
andelectrienotoraareusedas energyourcesandithiunbatterieareusedforthelatterlt isimportarto
observehecorrectemperatuneegimeof lithiumbatterieandavoidoverheatinipem asthiscanleadto a
fireand asaresultthedevicewillfail

Keywordsunmanned aircrafts, temperature regiaieyéwsional Laplace equation, right triangle.
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IMPLEMENTATIQ®¥ TOTAL VARIATION REGULARIZATION AND ANISOTROPIC DIFF
METHODS IN NEURAL NETWORK MODULES FOR MIXED NOISE SUPRRES3IMAGESX

Lambin Pavel Sergeevic
Scientific adviser: Salnikova Evgeniya Nikc

Abstract:X-ray images acquired withndstic equipment are subject to mixed reisembination ¢
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guantum (Poisson) noise, arising from the statistical nature of the photon flux, and Gaussi
from electronic chains. Classical denoising methods, such as total vandaonafiov) ard Perion
Malik anisotropic diffusion, are effective at preserving edges but suffer from manual paran
computational cost, and artifacts. This paper proposes an approach to implement these clas
trainable neuratwork modules integrated into a cascatiednehiay image processing architec
The denoising module is realized as a redi@tdhét approximates the solution ofrbgulavizatior
(ROF) problem, while the detail enhancement modhale adméd Laplacian operator with a lee
nonlinear processing unit that mimics anisotropic diffusion. We present the mathematicai-fc
tectural design, and experimental validation crayeahages. Statistical analysis demonrestrates
crease in standard deviation (from 49.3 t

in Shannon entropy (from 7.5 to 7.8), confirming improved contrast, more uniform intensity
higher informational content. fbpesed hybrid approach retains interpretability of classical me
eliminating their inherent drawbacks, offering a robust solutiosef@ntbyegacy equipmentg-al
raphy.

Key words:Total variation regularization, anisotropic difforgautiamal neural networksy Xmage
denoising, residual learnidget) Poissobaussian noise, image restoration, medical image pr
PeronaMalik filter.
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BAWAHWE XPOHWYECKOW ANKOr0J1bHOM
NHTOKCUKALIUWA HA NOBEAEHYECKHE
PEAKLIWW KPbIC

MAKAPOBA HONWA BNAQUMUPOBHA
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ALt Juv 1] clBotesdgiymMcd?2 ctsmizH

1 Okydzr 2 wkCtsotsHdIlsjdz @ | OOk d
Cdr. HBYJ
ALt Juv 1] clBotesdgiymM&cd?2 etsmizH O
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ted OCydd SCtrfp. CSCMyJjteddsd dzels fteso jHY dz dzO 2 Os-
tcOdzs' drotsHddzd 25% tOMmMlsatste 1 IsOdatsdzO. 1 58 j H j da
cuY digdzOY C ORjteOe. JdMbbsdsedyimMétsy dMmMmdzj HEs
BB dzj dzd2: fijtedoOMEEzdwicds 2 d fJ todtyg 'delzs ezetzeh gz
dZOtelzh jdzdw. uvMlsOdese dzj dets § esGcted MimMdelze M jj Mmd
ftsorh jdedj Lktotsodgw Istojotydesmisd. 11 wodzj dzO tf+
fpls+ & fs0jH]jdulmntdn dOtebNMdadzddL dfj dailsdedf2j do' &l
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EFFECT OF CHRONIC ALCOHOL INTOXICATION ON BEHAVIORAL REACTIONS C
Makarova Yulia Vladimirovr
Scientific advisé&ataulina Marina Olego

Abstract.The study examined the effect of chronic alcohol intoxication on behavioral reactic
experiment was conducted on 20 male Wistar rats that received 25% ethanol solutios.dgaly
havioral reactions were assessed in the Open Field and Dark Chamber tests. Histological €
brain revealed a complex of structural changes: perivascular and pericellular edema, neuropi
gliosis, and vascular disordemogressive decrease in motor and exploratory activity and an
anxiety levels were established. A direct correlation between the severity of behavioral diso
gree of morphological changes in brain structures was revealed.

Key wads: alcohol intoxication, ethanol, behavior, open field, histology, brain, rats.
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A DOCKER CONTAINER FOR WMATED MODELING OF GHREE BUTANOL SYNTHESIS
Voiteh Veronika Sergeevr

Abstract:The article presents ButanolPathOptimizer, an automated computational pipeline i
Docker container for comprehensive modelinfyeef melltnzyme buanol synthesis. The pipe
combines four sequential modules: stoichiometric modeling via flux balance analysis (FBA)
thermodynamic analysis of pathway reactions, kinetic modeling basetMeniditeagigtions (Sci
ODE), and autoticaPDF report generation (ReportLab, Matplotlib). The theoretical molar
mol/mol; the ThIA reaction is identified as the thermodynamiaottie2éck kJ/mol); enzymein
bilization increases product yield from 31.4% to 99.3%oriDaickeization ensures full reproducit
results across operating systems. The project is publsbectemenGitHub.

Key wordscelifree synthesissbatanol, Docker, flux balance analysis, kinetic modeling, COBR
reproducibilitgynthetic biology.
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HYBRIDIZATION AS A KEY TRANSITION STAGE TOWARD SUSTAINABLE DEVELOF
TRANSPORT

Yashchenko Lev Andreevic

Scientific adviser: Yankov Oleg Serge
Dunaev Michail Pavlov

Abstract demand for efreendly transportation is growing, yet full electrification remains inac
many industries. Hybrid technologiebjning the efficiency of internal combustion engines (IGE
tric motors, reduce emissionsiBpZ0and lower dependence on fossil fuels. Hybrid systems ar
automotive, aviation, maritime shipping, and rail transport, buidasesgblaliEs expensive batte
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hicle (ZEV) mandates, hybrids emerge as a promising intermediate solution toward a sustain
Keywordshybrids, electric vehicles, energy, emissions, batteries, transport, decarbonization.
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EXPERIMENTAL DATA AND THRESHOLD PARAMETERS OF LASER DAMAGE TO PHO
ARRAYS

Arelanov Nikita Mikhailovicl
Efimicheva Kristina lhjchna

Abstract The article summarizes experimental data and threshold parameters of laser damac
todetectors based on chaoggpled devices (CCD) and complementaoxidesimiconductor (CMC
structures. The dependence of the diémmesdId on the radiation wavelength, caused by the dis
the silicon absorption coefficient, as well as the differences between the pulsedveande canpin
sure regimes, are considered. A summary table of threshold energy dentdigayeratyywaveleng
of 532, 808 and 1064 nm is provided. The morphology of damage is isysteknaitieés] vertic
streaks, increased dark current and complete failure. An example of an experimental study
confirming theetimoelastic nature of the damage is considered.

Keywords:damage threshold, energy density, laser radiation, wavelength, pulsed medayvec
mode, photodetector array, damage morphology, dark pixels, thermoelastic shock.
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INFLUENCE OF KAOLIN MINERAL FILLER ON THE RHEOLOGICAL PROPERTIES OF
FORMALDEHYDE RESIN FOR PLYWOOD PRODUCTION

Efremov Alexander Nikolaevic
Vasilyeva Anna Sergeevn
Dubotolkova Diana Dmitrievn
Popilyan Alexander Nutsuevic

AbstractThe paper investigates the effect of introducing kaolin mineral filler on the conditic
pheneformaldehyde resin grade SBZ# used in theoduction of waterproof FSF plywood. It was
imentally established that the addition of kaolin in the amount of 15 to 25 % by weight of th
the efflux time according to tiA&Ziscometer from 74 s (initial resin®%os7@& istown that albe
tained viscosity values are within the technological stdias), (@ich confirms the possibility o
the modified adhesive composition on existpglging equipment without its readjustment.
Keywordspheneformaldehydesin, kaolin, viscosity, adhesive modification, FSF plywood, fille
cal properties.
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246 ftod Isj B jtcOlskzte] BCtekzy O h jets otsLHEZROd20 N
Yyd dzZlstcOydd or ftsdzdzgj dets s Isted  OtcOdzdzj dz' dz" = L Od34 to

g dWdst elzy 2 folsWL jyts2)y

vBoa 32 ys 1

U Wkl kBl dBdp MG o3 0t blk 2Ry 62y bzdztzezd k58 m B
QIO%E@““’C - Lok o ltej dgw, f
15 1 76
2 77
3 76
20 1 75
2 76
3 77
25 1 82
2 84
3 85

10 tedmizdz¢y 1 fteiHMIsSOoadzi 2O cteOW dyud MEOW ddzls |
BOMMtseots?2 Htsdzd HBBOo dzj dzdzsc s € Otsdzd dzO.
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MPad MK 3aBUCMMOCTM BAZKOCTU K€ OT macchbl Aob6aBneHHOro
KaoNuHa (cpeaHue 3Ha4YeHun)

83,67
76,33 76

1 2 3

CpeaHan BA3KoCTb, ¢/ Macca KaoauHa, 1
'
o
N
w

Homep 3amepa

Macca KaonuHa, r CpepaHAA BA3KOCTB, € NuHelHan (CpeaHAn BASKOCTL, C)

W ld.. RBG22dzf skt WKk cBPTLACYHESEI Misdep &y d

RE&ZBY Wy sRjLbEd kO] 1ChMfjtddjdsod d & dnhdj:
Wj des izl St d5Odz Hj ¢-g 0tz 2 dsi dgis 2O dzv det 5 dzO Y s dzded Is j dzj o3
% sENMEOMdBsd f(sLotdvjls tjckddttss Ols! i®Y L M
@OD sHqls W fojHj &ZOT bkjhndsdscdyj M2 dsd . ¢

tcso Odzdz" » S dzj jorn MtsMisOotse dzO Mmils OdzH ©jcdz@xr@H € diz] |
wodzw jIlsipw o9 Oyder d3 WOCIststetsdy Hdzw ftesdyr " dzj dedztoe ts o d
dzj dz@ dzO dLEzyd dedd o dzdwdzedw dBsHdW dydtetse Odzdzt®e 5 € d
cOCIsjtedMmisdSd WOdzj tor O OgEpj ftpmMBEEddY Ofd 4z Yt
tcjsdzcseduyui MSdr Mot2MmMlse MeawL ks h jots.

vwe2lfd 2kfh 52 d&f @

1. ] Ot Odz$¢ d dzO 1. 4. ABtoBBdteso Odedj dedL S5ISBL Md yc
tcOdzC d dzO0, ¢. Yy ddiil4B2 . M.41680. : MR RYIT U, 201

2-/\dequ09de"0|3|;5 td 2 HtejojMmdde [ud CMmis] dF [ vk
Metse ™ upQdeQilds j eBztce : 0da4Rdy| v, 2015.
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PASPABOTKA CEPBWUCA YIIPABJIEHWA W
YTEHWA [JAHHBIX NPOTOKO/IA MMS

B GPEAE .NET [U1A ANCNETHEPESALINK
SAPAQIHOWN NHDPACTPYKTYPbl
JNEKTPUYECKOI0 TPAHCIOPTA

KAPMAHOB TUMO®EN BEIOPOBIY

. fislzH j dzls
CYBOPOB AMWTPW HAYMOBWY
H.ls. dz. , fts¥ jmise COW¥jHi' OoltsdkOls
SAPUMOBA UPMHA NNIbACOBHA
C.Is. dz., HBY. SCOW,jHELr OttstpiFPisea

[ sMS 5o M 2 -HOotdsss|dels B2 d& tlffz H Otefls o j dzdz 2 s j & d
€. [wMmCoc

I sk yMsOls! | ©OMMdokteds O0j kY ©OL ©OB s ¢ @-
@j ClszOd dF B + dzj Stetsdzde B LM@Y BB o O dzd €
wjtodi ttdjdsdiess Od &0 ftddjdjdd] o HdMNif
P PLCso L OLYHM § fisOdya]X lshede' § 4 dzls %10 ) s ts izl
HOlkO  fokbsl sdO MMSS? BajehEestdsg® do 'l 6 b etsls
f ZOW stedss? . NET. [§dMOdO kY iktese dgj o OF Ot
scdSk o OHOfljtt € dOkdodas? BB AISE S j.
CobffSo SR {EBOBEMON (] osLHj2Misoadw o o]y d ikl
Hjdr tjLkzd O kjmisdiess Odd" dz0 1§ osc tc O BB
g J dzdw.

[ dgwh y ¢! yf ClssB6e188 50, MMS, C#, . NET dzVlciOlnilsds®-
btesise ddd, {djSkteshij yksteodnt stels, HJMYTjsuj

DEVELOPMENT OF A SERVICE FOR MMS PROTOCOL DATA READING AND CONTF
ENVIRONMENT FOR DISPATCHING OF CHARGING INFRASTRUCTURE FOR EIEETF

Karmanov Timofey Fedorovic
Suvorov Dmitry Nikolaevicl
Zaripova Irina llyasovn

Abstract:The paper discusses the development of a C# service for interacting with intelliger
vices (IEDs) via the MMS protocol within the IEC 618h0T$tarsgavice is intended for use intdis
ing control systems for charging infrastructure, including charging station parks for electr \
tric specigdurpose vehicles. An analysis of the IEC 61850 standard and the MMS qmotd.oaig
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the choice of the opsEurce libiec61850 library and its integration approach with the .NET plée
fied. A thré&ayer service architecture is described, comprising a REST API, application logi
library adapter. The en@nted object data model, reading and grouped polling modules, ad «
tions in SelectBeforeOperate and DirectOperate modes are presented. Test results on a gof
tor confirm the operability of the solution.

KeywordsIEC 61850, MMGS#, .NET, libiec61850, REST API, charging infrastructure, elect
electric specialirpose vehicles, dispatching control, industrial automation.

stsotc] Bj dedzr | btcOdhf slsdz" §j ftwojHftedwIisdwy d dzsc
dzj sBrtsHdBsMIs! 8 yj dzlstcOdzd L s Odzdetsets k4 tcOo dzjOded v 1
B LOwWHd » MisOdeyd 2 dzjt 6z8 to 5 i) £ s let@irfg i Q@O dzy O dz0
LOC dz¢ yojlsmw o wtecOddLOydd jHddsects COdOdz&- o WL
i dedv b5 dzjdsjlsiedd o 6] O dascs st dsjded d wd ik Oday
C sdi3d3j ey M§d{fFls S ADAdZY | Is W M € dial Ui &7 Is3s & € dg.dzts di3d u J

dlsOdzHOtels [ Cs 61850, dL dzOyOdz dzs tOL tcOB t5ls O dzdz

[1], fwjHdEZOCOjls kddWdydteses Odadzz® B j CIlsdals BsH
Hy zZOd3d 1 dzj CIstetst dzj tec j Is P .H day @ lisyOftas B jo Q dzgd dzidzi B D
Ftocsodzgi oMmlstetsj dedesets Ctsdzlstetsdzdzj c©, yYlsts L otdyjls
BjL ftdeavwirCd ¢ tjedimbteso d@3 C OtelsOdzs StsdeS toj Isdets@ ts
Specificati oim])850 ttsBEGAOJKSCsL O - jlsdOqQiz derodzdzsE
EmMstets2Mlso Odzd d MdMmilsi ORI o jterndzjcts kZtosodzv, o€ d
Csd3OdzH '

°(Hdz(Dle Hdzw f dzOlsWsteds™ . NET ®lsfkzlsmlsoksls Ltcj dz
61850. wbkhjmsokshdj ®lkCterilsr j BdBdZdBlj S$d @01 dfg
Cter IsT, O LOHOYO -HdaAsEmONTd azObtfftse @&y Ci3zs Mtcj H
BjrOdedL Bso By WL Ccoasets oL Od RS Hej fiple B D.J 5y GD:
MCter o0 h jes Mzsy dsmis! ddL Csktcsodzj otse s fsSlssCt
sjteWj2Mm, wodw jlfmw OCkEZOdz dzgs?2 L OHOYJ 2.

Ajdz ©ORstsOBSISOIs! Mitweadm dzO C#, BJ M jydo O
61850ttt sMMS d ftedetsHdz 2 HdzWw fted dgd dzi dedw o
gdeW tcOMlstezC Iskztets?2. | dzv HtsMmisdy jddw yjdzd Br dzd tej
d fteslsCtsdzO MMS, dimMmdzj Htse OdzO® B d B dzdEdls j Ste@D L | tai OB tse
sBl J CIlsdzOW isHjdzr HOdzdz" =, tj OdzdL 59 Oder BsHwkzdzd B
shdan otLHj2Mlsead?2, MBLHOd REST APl dO BOW ASP
desds fd sz dzw Iststej .

rdzv toj OdzdL Oydd fnjftaceOpfiglty dedd'fn i jOse HisthE s ditslziite O fiyls
dgi dzj Clstetsmtf jo letdcCoddh ttdsl€ @™ IsOY BB dZdtslsj SO | ijbi ec6
OdzdL OygezdidzB ©, dz2Of dMOdzO® dzO@ ydflssd3a C, dzjd-d dzd J |

90jlsmw. BifdgiEd]j fRsdtsds wo dzv j Istipve wde@deld ydfQ eZ@slsjts o Rs/?2
tcOW dqLBOodzw jIs s dzj sBraBHdB@sMIsd tkzydesects ®wH§  MmOd
3d. RzZlsjcteOyYdw or ftsdzdzj dzO f zlsy d3 o ¢ dzt y & s H #2022 d
CtsH, O dzgf $C0OC BddzOtcdzz® L O dMmddizsmils! , yYlss-tsBj fi)
Hi2Mlseadw M dOdeody i3 Mdzsj 3. | Olsdo d&zOW BdB dZd 515§
Wi ndows x64 f fdiktsh! s CMakjeC|§ Stgif dits gcjor @z F O Ismw

dbtecr dlsj Ckztc® MjtcoaodmMO (Mmistetsj dzO ff 5 ISREST AlPtizts 2 dzt
o] Odzd L S0 ABRNEFT20 rdg®@ 8 Mi ni ma lff AR ddOg B IS H®Ils ) tizts §
ontSHAY j HOddZ j, o7 LM o0l BjlsthHslsafjes,doddsh s s
COB&IST ) MMS. -thisd HdzaR k@ sk S O, §toj HMls@s dzj dzd
e 2 MHjydls yjkO:itej Cdsiyuasmtdd &n M@ @ fgfg r-i) j (MEYLR O o
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Model Di scoveryService ( tsB dzGitdddi@zd,iJ DfajttatReraddde rHS
OstcdBlzlstso d cwkzfftsoeots? tftwtsh) d Control-0dOBvi ce
sjtci Ec6L1850, ftojsBteOLEZEN 2 orLtsor ftod$ dzOH dzts 2
Mms Val ue d&Oldeodsts?2 BdBdZdqSlsjCd. 1M €tsddsts &iakles]
Singleton, vyt tBjMmfjuyudeOjls j HAHGMs jdslz Rz dzt€d3 j
MsjHddz dzd?2 O fteslkswyjdedd ofMmMjets otej d3j dzad OB SIS
dmfsdz! L so Odzdj d3 Reader WriterLockSIim d Concurr

d3j dedets tsBMdzzy o Ols!  HfjtprHSLQ]s * L Csgwdajdes jRls gl © diy dL2Q s W
HOp Ols! EfwOodWshdj SsdOdH', Ulsts C tod siddgidfsls i dzv

Y § yls tc @dzff fOetis/@ 50 Odzdw L QW Hdzr B MjMmd2 o tj Odz d

Swagger Ul / REST API
(Iec61850.Web)

Y

ConnectionManager | ModelDiscoveryService
DataReaderService | ControlService
(Iec61850.Core)

Y

.NET-06épTka libiec61850
(18 .cs ¢paiinos)

Y

iec61850.dll
(HaTuBHas C-6mO/HoTEKA)

Y

IED-yctpoiictBo no TCP/IP
mopt 102

g42l. 1. 1 sftHiflBfSCtsBY By RPdkdY e M dms
l JOdzdL 59 Odz0 o ftesMmistcOdeMmisej dd3y dz | ec61850. Cc

tewjls djttOtadt [Gs 61850: | edDevice Y Logicall
I MmMj MmMbtezSClskztodz | Himd? MitsmiOV oddgjefE iz (Y ai®mhilst' O - § s d
yqd.

ststodzj 9 52 C dzOmm FoeHadiefry, i ¢ f Stelstc Odzd Isls j E BN j fn
(ConnectionState). rdzv  Htmlskzf © € dsecdy M dd

KeyNot FoundException i fodWisder &3 mMstsB M j dzgd j 3.
sdd@mDat aAttri bute MHjteydl dzgj Iktsdz ¢85 L dzOY C
BOME B2 QualityFABags7])ts df ¢ s tcj6ddj sdel « BjlsCkz UT
Quality.lsValid ftLeotsdzwjls B MistctWr st tapH jedzdpls i ydi
ftcd discovery s WEdSydtsdOdz dasdzsk tscteOdzd yj dzd ©
| Di sposabl e Hd&v BfmMotBYHJdwY dOldedzy = tj Mkztehts
[BHEZd EZftwOodzj dedWw f tsH S dzyiglzlizF O oz dz{ To & dzB® & ok
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Izsdz MM 2. | dkzlsted ~tOdzdls ConcurrentDictionaryc<
ZOlsdodzr 2 I edConnection, Bl jClsdgz® dBsHjdz2 | edD
lted HBBOO dzjdzdd EfMmlstets2mMlsoa ® yjtejL AddDevi ce/
ledConnection M LOHOdzd d3 SO B3Oz Is tsd3, 9" f tsdzdzgw § Is
LOHOYO KeepAliveLoopAsynci().
[ sHEZdz tBdZOtelzy jdzedw dBsHjdzd ( Model Di scoverySe

m fapi/model/{deviceId} [lonsas monent AaHHkIX ycTpoiictea (online discovery)

Parameters

Mame Description

deviceld
string
(path)

sim01

Response body

{

=ip~: "127.0.8.1",
"port™: -
“state™: "Connected",
"logicalDevices™: [
{
“name” : "TestIEDGenericIO™,
"logicalNodes™: [
i
"name™: "GGIO1™,
"description™: "",
"dataObjects™: [
{
“"name™: “Mod",
"“commonDataClass™: ™",
"functionalConstraint™: ™
“attributes”: [
i
"mame™: "ctlModel™,
"fc™: "MX™,
"fullPath": "TestIEDGenericl0/GGIO1$MXEMod$ctlModel™,
"isWritable™: false
},
i
“"mame™: “q”,
"fc™:z "MX™,
“fullPath”: "TestIEDGenericlO/GGIO1SMXEModEq™,
"isWritable": false

42ls. 2. wBoflkzs df jWd3¥y Model Di scove

t 4 O dzdonlizgjidsovergj ISCLY O2.zQ stsH Di scover Async () f s
MMS. Of tetsfyr :
1 GetServerDirectorff d Ms¢ dtsedyj M dr EMmlstets?2 Mise ;
1 GetLogicalDeviceDirectedets 6 d 4y MSdJj kL dzr ;
1 GetLogicalNodeDirectdmnf(© tc © izACSIc® &SS DATA OBIECH | jHCAsdzdz -
1 GedDataDirectory@Istcd B zIs T .
dlstesCd ©9dHO c¢mag[ MX]e dL Blseajls® Get DatabDir
rseDaEntry (), zO0 Mmdaso j Colster » Whtcd3dtclzj Is
D/ LN$FC$DOS$SDA) . 1 tsdzizyjsdiaz®vw dyfsHig @6~ d e dID@ v t5 dzdz™
[ sHEd ylsjddw HOddk -~ (DataReader Service) (¢t

P a
(L
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/api/data/{deviceId} “Ytenue opHoro atpubyta no nytm

Parameters

Name Description

deviceld
string
(path)

‘ sim01

path

string
(query)

‘ TestIEDGenericlO/GGIO1$MX$AnIn1

Response body

{
"path": "TestIEDGenericIO/GGIO1$MX$AnIn1",
"name": "AnIni",

#42ls. 3. uwBotflkB df jWdZy Dat aReader S

/api/control/{deviceld}/operate Buinonnuts ynpaenaioulyio KoMaHay

Parameters

Name Description

deviceld
string
(path)

sim01

Request body “

Edit Value | Schema

"controlObjectRef": "TestIEDGenericI0/GGI01$C0$SPCSO1$0per$ctlval™,
"value™: "true",
"useSbo": false

}

Response body
{

“success™: true,

“deviceld”: "sim@1",

"objectRef": "TestIEDGenericlO/GGIO1$CO$SPCSO1%0persctival™,
“"value™: "true™,

"mode": "DirectOperate”,

"timestamp™: "2026-05-25720:11:06.80988547"

4 2. 84 B o fidf g WCagmnrolService
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[sHEd f§tHHjttydoeaOjls HOoO tj ) ddBO:
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ZOdz! dzesy seteOdzdyjdzdy ( FC) fn fsish s RYatsr tesdg@Hsc F
(ConvertToMmsPath()), MmMddzmtetsdedz’ 2 o7 Ltse HzedCon
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s sipw B OOLEAN, | NTEGER, UNSI GNED, FLOAT, VI SI B

oz it sco tsgikd By zRgadDat aSet Async(devicebDd, d ¢
dzdd fp detsor d3 dat aSet Ref) ,9 G log’sdmwi rEnGjuls fieD atft
Zyoj dmCdzs yjdedw MSLHOY IS HddOBI Yy MSd2 Dat aSece
adDat aSetValues (), otLot®OY®BsMd?2 ofj L dzOyj dad
[ SHE dz PftcOQodzwe h dn oL Hj)2 Mistold@dzd(LOojnlst rtvd G e o
[ Cs 67R28PpO

SelectBeforeOperate (SB@®)i Is $electBeforeOperateAsymdt) HCOMrddObjeat j taCiet
ateControlObject) ¢ 1 tc | tsB tc O tiztg dN.DOY " {f ts dBddechi)lg j L J tc o dirdetso O dzd
4 ©)la @ INpetnte(valuelk B Y | tc Ol § dgtadelifinsik. Run().

DirectOperate (DO)3J Is@ractOperateAsynéf)tc @L'la + ©O@ejate(value) jfL tc j W[ o Ots
s j dz' Setectistc j 5B tc Od fig 9 @eziggCdruhéctionExceptodzts € O dzd L figis ®eidtz] gzd W
o' f tsdzdly jslsTassiBteError®):dz0 dzd L i jc &) i O] to,d d3jj dat € reisesdzpls Y ¢
ftcO@MBRZY ©i nt e d3) ) BB gftts tsYocCaderl eeacd tgesd &f §HS & B Bz
C Uz jegs. sz dz' sOIs § jtej HOY sfMw o Hotzr oEEOL § dzt MO 3

REST APl ftjtsBtOLEjls o HTTP 422.

v ifMmMsdicso Odzedj MjteoadmMO o' f sdzdgv-tztefg! C iz GBS T BO
Ldlststedw | ibiec61850 [3], LOfEMCO] Bsdz dztsQ ©dz' dzt
Mlsets Teeti EDGefnp dsecdy MSdddd kL z0d3d GGI 01, LLN
COYHTj 100 &M d tBHHjtYdoOjIs tsBi jJCIsT Ef tcOo dzj ¢
sm90Ilsr 908 hdd3 oMy Cdzs yjorjg WekdsS ydd:

1. [ BdzOtelzy JdzgdJ BsHj dzd H @dzdiztsse d(udiimsSCoddiv ezrrydz©, 1 @¢
>70 OltedBlkzlstse; otcjdz¥W < 500 ozMm.

2. AdSdzdyd MEtsy ysjddy Aninl (100 LOfttsBse) d
dzts o dzw 8 Isfyw .

3. DirectOperate d0O SPCSOl1l (BJddOttdOw ¢ t5d&3OdzH (
ftedy d3.

4. 1 simlsOdeso dzj dedy MtsijHddzj dedv ftsfpdzi tOL gt 9 O«

yqdOdz dz@ &8 backoff (2Y4Y8 fy).

5 1 OteOdzdzj dz' dgr 2 tsftetsfh dzgj MEtsdzr $dr EMbttsYmises s
tctso Odzts.

I'md My dzOtedd L Oo jteh ddzd ! r Yz mdp " fiasj o wftpd dztsizj 5 0 G
zsets OltedBlZISO L Odgv dzts o3 dzgi 4 50 d3f. l1ted tsls€ dzs
Reconnecting d o' fsdzdzgv dz QolstsB3OIsdyd MSsd H 4to] ffC
dz2" j LOftesM" ©BtcOBOI"™ Bk fjsHisH |y tcf B @Y ed CIsdc | C Isc
LOydd.

Il sftesm ddzlsjcteOydd ol sdzss §tesd3 h dzj dzdats 2
EftcOodzj dedv tcOfmMmdzOlstcdo Odzdm! o wWOBIOA [ 8, 9],
ddzhistczdgy dzlets OdHZSH- gl MisHOWED 1 tcj Hdzsy j dedets ] o
9do0Ojls 1 Ists dOftcOodzj dedy fJtodd3dd dedlsj dz' des € L OteW H dz

[ Odzt dzgj 2" jjJ wWOLoeadlsdy MjtadmMO dBEsyils o¢Cdzs yoOls:
reports)ic | O dzd L CMYE[XE Oz &O® Hdzv § jtoj HOYd BGBdeso dzj ded2 o
MdBzdZzY Isstc® HAZYW BhRtesftsd Lo Olsjd MEses IsjMsdtts
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ve? Bfsdzy " 52 df ¢

1. [ Cs 61850. wild d mdMmlisj d3L0.- M dzi o @ :HzBO i s dg B
L dzj Clstetslsj n dzd y 4 iBEROY Csdi3dmmdw, 2003

2. 1SO 9504:2003. Industrial automation systelasufacturing Message Specification. Part 1:
Service definitielGeneva: 1ISO, 200354

3. libiec61850. Open source library for IECG860.repdsry.- URL: https://github.com/mz
automation/|libiec61850 (HOLO BBtOh jddw: 24.06

4. MZ Automation. libiec61850 .NET API Documentatid®L: https://support.mz
automation.de/doc/libiec61850/dotnetladdst ) tc © h: J4d[2026).
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MACLUTABMPYEMAA APXUTEKTYPA [LJIA
MYJIbTUMOAANDBHOTO AHATU3A
MEAWLIMHCKX JAHHbIX HA BASE APACHE
SPARK W MINIO

MOXAPCKMA POMAH BUTANbEBIY

Gnt d tc Odzls

01 clifstesdzj Y BR 20 & Isj:

1 Okzydzr 2 tekzStseotsHdIlsjdzr @ t OL ddzS dadz ¢
H.Is. dz. , HEtsYyj dzls,

b clifstetsdej ¥ ME 2 ddemisdlskzls o

I ssfzpyipsOls! | twOmMidzOlstcdo Oj IsMw Otrndlsj SIskzteC
OdzO@zddzz dz! s BSH Odz! dgr » B HdyddeMSCdra HOdzdz" 7 (-
sr). l1tjHEZOCOjIsmw &BJStesMmjtcodmdatsy toj " j ded
MinlO (S8)se d3d Misd dstsy R teOdzddzdh j) Hdzw sIsC QL tsldn e
Ctsdzo j 2 jt6 M o[fnt]’tsdzJLtsaOdchst mapl nPa ndas H gzw
&zj2 (Vi T, BioClinical BERT) d ttlsCtser 2 ¢t
tc] Odz! dgtsdz o tcj d3j dzd . 1tGdSISHtB]Sfr]BudeZ i dzek@ B 's s Qi
Yyjdedd ydmdzO oetstcC jtetse i 1 HBS 5 HtsMmisde dzzls s -
Cts EMCtstej ddv) .

Jd&3wh yci1 y B@EHhechBe Spark, Minl O, tOMmftjH dzj &
f s sBOBCBRte@OMN IsOBdtelzj diigsMmis! , d&3j Hdyddem¢ d

p

SCALABLE ARCHITECTURE FOR MULTIMODAL MEDICAL DATA ANALYSIS BASED C
SPARK AND MINIO

Pozharsky RoI
Scientific adviser: Razinkin Konstantin Aleksat

Abstract:the article considéng architecture of a distributed system for intelligent analysis of
medical data (DICOM images and text clinical reports). A microservice solution based on /
distributed processing and MintGb(Satible storage) for-fal@ant storage is proposed. A batch
pipeline using maplnPandas for efficient inference of deep neural network models (ViT, Bio(
a streaming pipeline based on Spark Structured Strearriingef@nedgsdis are described. Experin
salability evaluation results are presented: increasing the number of workers from 1 to 5 acl
of 5.401 (efficiency 108% due to superlin
KeywordsApache Spark, MinlO, distributed computing, multimodal analysis, ETL sstggasoabr
bility, medical data.
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t OLtcOBtsIsC O ddzlsj dzdzj

G

Cls Isj d3 Ode®zd L O
zv jIs or MsCdj Istcj BBO Odad

fls

H

R)

czCskztcfp- B 6!
Q Bidis tdAis 6 Is 1 O drdz"
dMSdr Mgk sW dzo
s IsjtcOBOYIstse ¢

&WS‘

9 0Odzdzr | d2O BOBEISCE
otcj d&3j dzd, dzj sBntSHJR@zE
' 2 (Ow:ide’ PACS, EH
Isjdzt dz" 7 tej h jdad 2.

)| HOdzdzts 2 fils Ols ! N Is @f stedj teildfOdg @) Isdgef C talOh) too d ifskzOwW G
HOdz! desets OdOdzZdL © BIJHIyddemMS dr HOdzdz -, -Medzlsq ¢ BY te
Codalstotsdzdzj o © jHder 2 HtescteOdRsdzde 2 Ctsdkf dzj € dz@ B

1ol BY BfMy2bkydk%¥me k2lkky d

ltoj HdzOG O O A A(dicd . 1) tjOddLizjls §tsdd 2
dz" = BIHIYq s qrtediodigde" & ~teOdzj dedWw HEs M 3Odas-d ud iy
LOYydd d odLEzOkdL Oydd tjLizdz sOlstse .

Cnovi B3aMMoencTBUsA C nosib3oBatenem 1

[ { REST API (FastAPI) H Streamlit (Web UI) H Grafana (Dashboards) ]

¢

~ Cnoii MoHUTOpMHTa (Prometheus)

S e

Cnoit aganTusHoro ynpaenenusi (RL-koHTponnep)

4

[ Cnoi ceMaHTU4ecKow uHTerpaumm (Mogenb VSA-Med) j

v

Cnon pacnpegeneHHoi obpaboTku (Apache Spark)

[ Spark Master H Spark Worker ]<—>[ Spark Worker H ]

¥

Cnoit npuema n xpaHeHusi AaHHbIX (MinlO)

S3-coBMecTMMOE 06BLEKTHOE XpaHunuLle
(DICOM, TekcTbl, Parquet, MeTagaHHble, Mogenu)

#4251 MY2kydzeW Me Mmelstemy j ¥ dyftsjsefd§t tst2HsYlz yBdis B di?d;f/s dztt>

J B! Yy
sdz¢ yjorgy SCodsftsdzj dzlst Otemdlsj Slskzter :
ddzs? ftodJ AIOOPH dzBE cOdzpdzf st APl d tBimpsS Bl d Bt §
ddzs?2 twOMY toj H | OF) dAOAEIR | ts BAcDaB dSHsel dSpar k ( master
g dzts?2 M B3O el ¢ tgifofsthg 20zMedle S A

Hdzs2 OHOf Isdo REE 5dzk t 5 @ezgiztp dzdz® BOLj PPO/ LSTM.

4 dzts 2 d3ts dzfrntethelisizeGoafana.

gdzts?2 oL OJidREHSIT2 AIRplAEIsd teh R ) Streaml i t.

Rdzlsj cteOydw Spark fp MinlO

sdztg Yyjots?2 tsfitse j dedzetsilst ¥ W jv D lslay g gt 5 tsdolc @dflatfls +Ojy2f fiy L
d2" &3 ~tOdeddzdn j 3 Minl O. y dzv-fpjfigfipcfds of "teiffts dzfiazd Uson® d:
ZOmktes2¢d (tdfm. 2).

lteddzydt dzs€ Odzt desfisd HOdzdz" = ( d a tLaOHIGouyc adz@ tlyj)
CdzOMmlis j telOd Y jeimGid WigfOMmYf sdztsy j dz" tSBtcOBOIST 9 O d&3" §J H O
fdtedmrdsd.
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from pyspark.sql import $parkSession

spark = SparkSession.builder \
.appName( "MultimodalETL") \
.master("spark://spark-master:7077") \
.config("spark.hadoop.fs.s3a.endpoint”, "http://minic:9000") \
.config("spark.hadoop.fs.s3a.access.key", "minioadmin") \
.config("spark.hadoop.fs.s3a.secret.key", "minioadmin") 3\
.config("spark.hadoop.fs.s3a.path.style.access", "true") \
.config("spark.hadoop.fs.s3a.impl", "org.apache.hadoop.fs.s3a.S3AFilesystem") \
.config("spark.jars.packages",

"org.apache.hadoop:hadoop-aws:3.3.4,com.amazonaws: aws- java-sdk-bundle:1.11.981") \

.getOrCreate()

d42Is[ R 2HWMBlapRBIsBhpaydky MBotflkz! I8 MinlC

Jlsdf ®BdzEJTL jtcp 4 MK tcaftflls f i nal . py) orf ftsdzdav j Is
tt RIL o GEXtpgEAS jdzdj HOdzdzr 2 dL Minl O o WisttdOls
df = spark.read.parquet{"s3a://medical-data/raw/patients * parquet")

t Bd sz SEF K y M
1 O¢
J IzB:

JrBtcd SBOL S Odgdigt y(jTortsa?n stflsorfm) .0 ¢ dzé yOr h d 2 :
1 Otcfmd dzef LOBIBAs@®M j dzd?2 ( UDF M BdBdZdtslsj St52 pydi c
vtsCjdedL Oyde IsjCMmlssear 7 tslkyjlsse (Bi oClinicalE
RLOodzj yjded j stz L ekOf g HigB i Y j dedz" = 1 dzgC tsH j totso .
[ dzw L W W jSIsdodzse s dqda j .o dzM O ¢ doa@nBdhdpf(tcdgmn j &) 2

def apply encoders{pdf iterator):
device = torch.device("cuda" if torch.cuda.is _available() else "cpu")
# 3arpywkaeM mMogenW OAWH pas Ha Kaiawblid Bopkep (K3WMPYWTCA)
vit_model = ViTModel.from_ pretrained("google/vit-base-patchl6-224").to(device).eval()
bert_model = AutoModel.from_pretrained("emilyalsentzer/Bio ClinicalBERT").to(device).eval()

for pdf in pdf iterator:
image tensors = torch.tensor{pdf['image tensor'].tolist()).to{device)
input_ids = torch.tensor({pdf[ ' input ids'].tolist()).to(device)

with torch.no_grad():
z v = vit model{image tensors).last hidden state.mean{dim=1).cpu().numpy()
z_t = bert_model{input_ids).pooler output.cpu().numpy()

pdf['z_v'] = 1list{z_wv)
pdf['z_t'] = list{z_t)
yield pdf
df = df.mapInPandas{apply_encoders, schema="..."ﬂ

w2l B@y kB! € 260yMysls ssdfjymife s 2t di d

S BE OBl L M@ (oA did.j (o) L I dz tsdddstsme @ dzdviji o | (Ote dfiyf)
df .write.mode( "overwrite").partitionBy("diagnosis").parquet({“s3a://medical-data/processed/features/") |

2[4 fymeyts2y MydWwdi zeskzfe ¢ Minl O Is

tfefdzf g ¢ dzZfseyCyfm jd3y BBB2dB ¢ MyBd3t s dz ¢
l s s 2 Codzo j2jt6 tjOdzdLtsoOdz M dhf Bdz! L 590
Is tsteeam_data_generator.pgzlezfdlese §f slsts¢ § Oydj dzlsse ) ddzlsj dzid o o
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it YTeHne NOTOKOBLIX AaHHbIX

stream df = spark.readStream %
Sformat("socket") \
.option{"host", "localhost") \
.option{“"port", 9999) \
.load()

# MNpuveHenue TpaHcdopmaumii {aHAAOr MMHO NAKETHOMY pENMy )
processed stream = stream df.transform{apply multimodal processing)

# 3anuce pezyneTaToB

query = processed stream.writeStream 3\
.outputMode( "append™) \
SJormat("parquet™) \
.option{"path”, "s3a://medical-data/stream/") \
.option{“checkpointlLocation"”, “s3a://medical-data/checkpoints/")
.trigger{processingTime="5 seconds") \
.start(ﬂ

d42kzik%9ts2y wfkfdkzfe: y jBs! y 2d Isi dzy

vftef sy ts2y MedsfmMfis! y det2lsy ¢ (Entity R

[ dzw  ddzlsj cteOyYydd HOdzdz 7 L t©OLdzr 7 dMmstsyjded S tso
ded W :

1. 1 J lsRdtezd tots © O dzdzts § 1 ffifds f fiigthdstfOO ) vddd ji dzlz  dzts d3j ez d3j +
41 R[ &) .

2. 1 jeswisdtsmisdetsj §f s stps Qez@ydedi HOBSO dMMmdzj H iS¢
ndN"deseoOdzdz" j] ARJ[, HOBO tsyHjddw. 1ted ftejorh jd

3. At 3] tg s onrdede s ¢ Olsuztgates pafiedtiidz® ¢ Oy Ht52 [ idg-j b dzts
dz2ts?2 cwbkzffr .

Sdzlstey M2 dey sz st sBY Hyytsdze dzBlsh iz o2ty detf sz 2
[ dzv tsyj dzgCd dBOMh sOBdtolzj dismisd Htetso jHjdzm €My
fsdzdzs€tsdzEJR jtcO (1000180 tctDPdedodsAafdjfifatted Swplsa rlk H s

vBoa 32 ys 1
e dW dgt Bz dgBlsh o 2MWydef skz?2 Is21Iskzy

Yy d fj dz ] t6j dgw t j Odz' dzts J RHJOdzJ(qWW.QISq

o5tCj or f ddzj bfMSstejdd EkMSstwj| " "9

1 24.3 1.00I1 1.001 100%

2 14.8 1.641 2.00T1 82%

3 9.5 2.561 3.00T1 85%

4 6.5 3.741 4.00T1 93.5%

5 4.5 5.401 5.00T1 108%

l sdzzyj dedz' j] tjLEdz sOIsT HjdBBsdhmlstedtelze s (tedf. 6

1. CWWjSlsdo dztsfHsdzy oo ) jjn 80w ezt Oy d 2 .

2. wlzf j todzd dzj 2 dgtljO 824 ¢ mtelgvdzdb] o steC jtetso L-O Myvy s «c
f ORw Is (.

3. utsC O j dadffj 2odtetg3dzlfips] M (o 5. 4 t©OL O) .
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YckopeHue
6x
5x
4x
3x
2x

1x

0Ox

Yucno BopkepoB

—8—PeanbHoe yCKOpeHne  =-m=WpgeanbHoe yCKOpeHue

#21s, BB ZB o2 MW ydaRislklky Sparkisdzi My 2y M2 Wey B2

it MfcWisdtssY bkteflsfotstflskzt twfkzfdfctf ¢ oMot lzd?

ltcd IsjfmMlsdteso Odedd ftslstsCsotsdts Ctsdzgo j2jteO® M ddals

dtcj HdgW W H dzd s @S s MIs3 . 83 € to s

[ OCMd B3O dz! dzOW HdzdIsj dz desfylss : 5. 9 M

[IsMisOea Odzdy (Il ag) wlsmizlsMlsalzjls

Bl Y& §Od@3WIsd Hdzw RteOdzj dzgdWw MsMmlsswdedw: < 2 s

lzdzBdfWilszf Ch2cfIsizt

bterdlsj SlsktcO® B M Jjyde 0] Is:

T 1ckfdBE2h)ylsdaf ittt gazytsRey j dzl 6z R € isdzglf s

T 1 EWEIECG?2)ys!t@fdOchH Qjte's tSIsC OL skMmlss2 ydo sdiz =t
Bd nOdzdL BB S Bsdzlstetsdzy dzr = Istsyi ¢ (checkpointing) S

9 [ fsky ¢ syaomfpjdB yRMNtco dmse © Docker M tste¢j MistcO:

RB dzdzw N y 52 )
J MOl §j ftoj HMIsSOO dzj dzO BOM" IZ@EO] taigvdz Oz drs dlsCoftaits

OdzOdzdL O B HdyYyddzlmSdr HOdzdzr n. [ Mmdetsode §j toj L zdz SO
1. [OLtGOBisIsG)dz Oten s ClsktcO, dqdzsj ctedtelzs h Ow  Ag
NdLdgj dedz" 2 ydSdz sBtcOBtSIsCd HOdzdz = .
2. [JG)dzq’LISEJOdzf ﬁ@@zﬁ@d&uh HTL sfilsddBdL dtcjso Odzde
tc jmapinPandasg() f slstsCtso" 2 Ctsdzoaj?2it dzO Spark Structur
3. CCMY Jted d3j dals Odz! dats 1IISH 9J Y HJ d2O dzd dzj 2 dzOW  d3(
EmMetstejddj 5.401 (+WWjClsdodatsmis: 108 %) .

4, 1 sHlIso jte)y Hj dzO tslsQOLBszants?i@q’Ssm‘ljnhjaﬂs'ls(,i@;@[lstﬂsOWn
1 toj Hdztsy j dzdzOW Oten dlsj SbkzteO di3tsyg dzW t8 O fipls to b Ty sl C
Medrn BtecOdzdL Oyd?2 o© ©OBCOR [ Hddsets yYydhitesestsets ¢

stz 2kyh 52 df ¢

1. Karau H., Warren R. Effective Spark: Scaling and O#hizaRicer, 2018. 352 p.
2. Perrin 3J. Spark in Acti@MKPress, 2020. 636 p.
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ABTOMATW3ALIMA NPOLIECCOB
JIEPEBOOBPABOTKMN KAK ®AKTOP
[0BbILLEHWA NPON3BOAUTENBHOCTU W
CHWKEHWA CEBECTOMMOCTW NPOAYKLIVA

TKAYEB JAHWAN ANEKCAHAPOBWUY
fiskzHj dzls
CTOPOAYBLIEBA TAMAPA HNKAHOPOBHA

H. k. da&, HBY., §os¥ ] inibsidCoaddisyar s d
A1 Juv 1 ¢l Btesde ¥ MEd2 ¢ siindediOfebBfisd I sz @ o3 jdaedn ts)

I 5B yMsOls! | ©OMMEOkicde O] Isf)tzdzte® dzh | ©p &5 ts 6k
fetsdr hdzj dedetsflsd f smimdd. ¢ &O&dL qekzy shv i dE
flsjd: MlsOdSd f vluv, Mmdmisjd MSOddiess Odzds -
&) e fesdLosHMise 5d5. [ Of tusjirddfste g™ lsidgtz =iz fisy o
Oolss®OdLOYdd, §sSOLOdks oddwddj HOME 2 Isj
fesHEzSydd. [Meetj odddOddj kHjdhvjlkhv (-
slseOmdd. | Lo igad do Weastoniz & § j ey jSlkdo O

Moo tc) d3d dedets?2  C sz Bd yd MEts?2 MdlskzOydd.
[ d&3W h 3 ¢4 yH jldxiifectBsB tc OB 5Is € O, QolstsdkzOIsdL Oydw, Jfp
Mstsd dii3smis: HfesHkSydd, ydqW¥ttsedL Oydvw.

AUTOMATION OF WOODWORRKRGEESSES AS A FACTOR OF INCREASING PRODUCTI
REDUCING PRODUCT COSTS

Tkachev Daniil Alexandroviic

Storodubtseva Tamara Nikanorov

Abstract:The article examines the role of automation in the modern woodworking industry
main direicns of implementation of automated systems are analyzed: CNC machines, scant
systems for lumber, digital production management systems. Based on data from Russiar
have successfully implemented automation projectst ti¢hegeatechnologies on labor productiv
production costs is shown. Special attention is paid to the processes of import substitution
formation of the industry. The conclusion formulates conclusions about the prosptagaménnt th
woodworking in the current economic situation.

Key wordswoodworking, automation, CNC machines, labor productivity, production cost, digit

lojHBSBEHO W Iktsdz ¢85 fsmiskzf Odz dzO M j yd Gz' dzts
dzsm+ , vyl dz§ HizBKls ©kslc O dgdzts | BteY o dzO, f ddzr, dzv |
Cktemd, ftosattHY fttOlldihk dzO0 d&j Mif dBs@Bclzg st § @ic g
Mtsteclsdtekzs Is HtsMEd, Cdf!slsjter MyudlsOsls or AtsH f d¢
Mdzj Hdls L O dsddlststcOdd.
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t simdw HJ?MbanJ&J@B BSGEOIsO dzj mMtsdz. 1 5] H Odade"
mMse MMmlsOe dav Qs L@POREdataj o j fddzr HBMIsde 82, 3
tcOHSECM: ftod SO : tcj MEztemMOn IfeSEdete SIHOJOS J lsi2!jfiglzts Hsts
zso J SO 9TZBGH.ISUMuzipOL ddyd © HaO M foddtse dqdts?2 to

¢ f e Odefip'ds izOBPBHFMHOICIOR B OjIs dzO { stsd3 ftoj HY tod
ftosMiss: ¢culsOdeSd MlsOter j, fftodtsoddzd dqL ddrad4ghy |
wagze. ltoddzjtodets 6 0% tshdtsodz" » WisdzH 59 o1 { tsldste'Qdry dexjdz
dzsfilss , Cwlststclze w RFodHjdz Motsdddd cdkzOLOB] [ 1, M.

20
U

a,
¢d

g4 OdzC ydd 22 GEtSHO kZHOddzd s ftsMisOoCOdR d &Y t
Ssdzytsst lsj yd mlse j dzdzr d3 tcOL tcOB 5Is & O3. #J GSHdzv tets
dzj Jm @O OH dzts G 5, O BB MIsOBd HOY | &kzyhjJ fHABHJIS

Isyjdiz BjL OColbtsdkPlsdo05EdtcRyfrls U CBisOR d yd ts dzdz
slstcOMmdz: 6. 585 Mdr e dzO0 dBdese dr {fitayj Hflpdfedstgd 15 de
HsMCE, tftjHjdvjl ks, 1fHkEOB&I ckieish dij@istge ¢ zOO
Mdsj degz tsh dBCd dzaj L B Y dz" . v M ls O datselrfilpy! |, 1 sty o alzif YO sl d
sOIs . (Y BHdd Bsdj dds, € @it @ 8 t©dy jsdf doy QAPls of
[frlsdr 2 ©OMStsj yddS L d&Ojl, SOC dkzyh jiS e d dalk
so Odz! detsfils! , odgzlstcjdgdzedj HJWJjSCIsr. 1 dbtsecj yoOfmlis:
fsdzz ydls' dBitEdBOdzddetsts d3OlsdL Oydw twjh Ojls tIsd ftetsed
slsHjdz dz" 2 MsOdetsS M vyl v BOdzs ylsts HOMIs, jMmdzd tsfy

YyIsts E)Jj tOBtlsOjls dz& lste@fffiyd 2fin SufdRfn difttcoj HAf totfdftey tdsctey @
fsyOgBdsjf ybs ftodritsHdls o ciseokz ftod fMmdzse j ¢
tesdzdzd 2 MlsOdes¢ M v 1 v: sf jtcOlststc L OGtekzy Ojls ftesg
MstesdOd. v jdise j¢ Itsdz ¢ € tsdzls tetSdzd tdifz j9st . tesyj i

Yyists 8@zt j tchOdz! datsfls! . 1 0 SHdsdB MisOdS ] dGisy dz
WtejL jtesoaCd. 1tscteORBEz fdh jh! tHdd OL, fsslstsd
9" &Bd, BJjL ©OLBttsMO tOL d&3j tctso .L oCElsith) Istefjts B juddddss jy jddz
W o dH,j d Tde@s s ) XCOIjCtg)’, Htcj o jMmdde . t smfipd 20 Of ¢ 1
SLK3 D. [dzd Mbtetswlils Istey And3j tedzz® BsH j dz B toj 9 dzO, d

BOdz dzzs fnj Bz t©AfMdddEQ.30) RuStanS BzQ) SCtktstizs
[rs "1 (ntdHdde cujcjiy0 Jtwkzffée). uvOd dajtetsfmj
HjWjiSlkr 6 JJfuaus d tjhoOjl, ¢0O0¢ d&zyhj ©OMSttdls.
L sts6 s HfEE@LjotdO s ste MdHdl L O Bsddssttsd, O Grdflsj
Cjlr. uvtydtsil: MowlsdeseaCd Wodats o' h j, ujd & yj
[IsHjdz dzrij sigls O@trGdEh 5, dats dzOMlstswh g2 1+ W% jBis HOY
fOCoCd Mknt?2 dedsC et isitss VR @isHOO jIs ¢ O  j H ddz
sftejHjdvjls cjsdiilsteds, btedBBjte tjhOjls, M Is¢OC K2
Wlsr. [Ombjtt &0 f©OCIdS) ctotstedd, vyt §sidj
2O yjleojtels! . tOdy hj Bdtsct) L Obtld,]ltsy dstsh lscizOh IS

AdWtesodL OydY: dai bsd ¢ ) fotss dydolitesplsoL €y ddzs g
Bhsc s, ds o & Mds?2 GlstOfddi N jsHs) s fied ks s & gd
Wste 3Oy d sdzedzOW  fMdMmis j ig®L wzd inldets ¢ 15 d &list3f zp € O H Odzdz ~

flstcOdzr . wdmlsjdBO oS ds yOjls 15 fsumdfmlsjd: Eyvls,
oMW HESEdj disOydY §jtfamndeivyocdy tzi Qs ks dedzs2 dz®d)
d fLteOydtsls: . 1t ttOfmyy sOd, khjtts ©ls dzjL OC 5

ckedj?2 o EBH. 18CO MdMmlsj kO ksd St odaj HEBY j Isfw,
CCmdsddyjMSd2 %W Gl dajdEyg™ od a0 dvOdeOigs(! .t B

ftesdLotsHdIsj dzt desfplsd. ¢ 2O JwOCIsdEy w EoadHjdz, ¢
odzj Htcjdzgdd OolstsdizOIsdL dqtoctseo Odzgdz" » MdMmMlsj &3 EDOHIsE G .
lcjHlftcdmbbgls h gy dzOyftetsj Cilsjy ¢l tesdL otsHdlsj dz¢ dats
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36 %. Gt dzf OBMBOKI @@ dig Ol RIS OBIsster | KO
sifijt! EftcQodwels ftesyj MmMtsds M fdz sOCIsBEBY Mistsg
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dzj tOR] toj dssdzalsdtelzj smw B" Mist jL. dz@u3fids v Isd S 1Riudedn Iste jts
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sjrdzsdzsedw 3. 1 5, WS offfintg CALO of@igEss tsts ff i I3 fipig R EECH] |
Stetsdzdz] ter , { totsc tciOedfgiydatsijls tisBfy thifHj Qug @alftgm: M EZyy s
dzOh j 2 dzsecdmisdC d.

l ¢cujcein0O Jkffée ttOMMEOLr aOdzd, yYlsts fjtej nBH

Bfpf jtoj Bts2 desfyls:  f sMis© atsQ 1 Of yofmlsd ftedn sHfv-s L O
sOydw ¢ fidagdth g tsH fgls a3z Jotf J2MEdr OdzOdztse 59 .

YiIsts BIZHJIISISH@MdSIa7d3dZszq’“, o BdzdyO02hdj &sHT C
Hils tOL oz NQlis'dM'C & dz0f tcOo dzj dzgd W R. uwtsL HOdzd § 1 tSdzc
AR [s. tOmMhdteiddd dMnf sd idsipjO deijiv? Wdff zdpiiRstety fitgd
kls COyYyjfMmlsats, HOd hj tsdd BEZHEI 6fldddmHdiEssg s Glistc
Msy ils adHils! 8C0O0L0OIjdd yidiL Mted HhRiss " g gg@O*® k
sdedz’ | RO jtedOdr , d Lkt fjtemfjCldodesj &zOf Qo dzj
otsHMIso O tsBtStclzH BB Odzed W .

1 OC dz¥ gisded . v dzOlylef d2OEB f I§[N,Olsw H Ez i3OHAs tlsts BB sk

HotesG ] GBBEZHBIOdj. 16 6 &®ittj dLEYjddw Isj &
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OPTIMIZATION OF CUTTING TOOL PARAMETERSFREBFHEISING RAILWAY SLEEPEF

Likholetov Alexander Danilovic
EfremovAlexander Nikolaevict
NikitinKirill Alekseevich,
Fomiche\svyatoslav Dmitrievict

Abstract:This article exanes the process of wood incineration, used to improve the deep im
railway sleepers made from wood species that are difficult to impregnate. The study focuse
the optimal geometric characteristics of the knives usdgtpinveooencineration machines. Us
SolidWorks software and the finite element method -dtraiststate of the knife was simulated
various loading scenarios.

Keywordswood incineration, sleeper impregnation, knife modeling, finiteheldniolidWédrks oge
metric parameters, tool stress.
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DIGITAL TWINS AS A TOOL FOR MODELING INDUSTRIAL AND URBAN PROCE!
Osipova Kseniya Arervna

Abstract:the article examines digital twins as a tool for modeling complex industrial and ur
The main elements of a digital twin are considered, including data, model, connection with
and analytical tools. Speditadn is paid to the practical value of the technology for planning
forecasting and management demiaiong.

Key wordsdigital twin, modeling, manufacturing, smart city, data, information technologies.
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SYNERGISTIC EFFECTS OF ENRICHED BLAST FURNACE SLAG3NIAUCRO-IED
BITUMEN ON ASPHALT CONCRETE MICROSTRUCTERE: AEM_YSIS RESULTS

Kunaev Vyachesla\
Akhmetova Gulzhaina
Ospanova Ayaulyn

Abstract:The@ticle presents the results of a study on the influence of combined use of enri
nace slag and miglioamodifid bitumen on the microstructural characteristics of asphalt concre
A comparative analysis of control and experim@etshsasrcarried out using scanning electren
copy (SEM). It was established that combined modiinatesithe formation of a denser interfaci
sition zone, reduced porosity, and improved adhesive interaction between composite compor
Key wordsasphalt concrete, blast furnace slag, bitumen, microsilica, SEM, interfacial zone,
road r@erials.

XIX INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



nwnnw OF SCIENCE

A
| dzdzs ] HBttsy detsy Mlstetsdlsj dz' Mis svte aff DA d o
fnaWLOdzdsz LOHOY: f§te"hjddw COydimlse® d HBAEtsS J
LSd LO Myuyy s t©OyYydtsdzOdz dEdshasAddpd g dd js tstzO0ay dzls
Odz! dz"@ d3 dzOf tcOo dzj dzd J d©53 dMMdzi HIse Odzgd 2 MIsOdztse dlsmw
Jd&B alsstedydzr » BOISjtedOdzse, OSCdrn €0O¢C HBAJ dede” 2 N
[ Sd3j dgdz” 2 h dzOGC , T wWip dfcsshHzX filpts df iR tswWwdizdzz 6 d 5 ME S G
Isj dzyd Odz dz" di3d ¢ toj d d3if tlzj fig OLetijdgsfzded I jOdxyj:MiseerjiMts @52  Is¢
sts?2 o jtmndetsimiss &  dzOIsj dzb dz®p. qf HEO@ asdzdjye)tdn € st d o
f o] HodB tigdwsjts  ts Bofts B@MtGjCbsefjtacts eoftity sl W Wz 5B J MY | Usj-dad W
edd d fMmdzdyd dedv LBOBHDIs d s disMPlsiafiz] ffn HASH s azsH ¥ d ¢ Oyd
HSBOo COBd, o yYyombsdtsmisd BIStetshdzdEEEEdmME EC g tsdzw }
Emddzdls! OHGjLddzdets] oL Oddi3sH,j2EHnlsed) M drBddaj tcOdz' «
AJdzw 8 dgOfMmlstswh jes dMmMmdzi Hseo OdzdwY weodzWv j s@®- BYJ
hy dgdetse s HBd3j degdetse s h dzOC O d B dIsk BO, tc zd§tdsHzdaidzf vj d e
tedmMisdSd OMW Odz' Ists s RS e teiz & i) df j2M) J4 2dzj fJlsladsdzdzts 2 d3d € &
1BEYM2Bd3r 2 dybkzfj! 2dblsdiydfeBsy
CCMmY j tod B3 dels Odz! dzOwW yOMmls! tOBBI"T o8¢ dzt Yyopgz0 ¢ tc
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dz' dzs?2 (fp SBBSGOMY dzdgr d3 (3 sStsHtsd3 dL BJtOIlsj dz' dzts@
COydmMlsey LOYtsdzddlsjdvy d Bdlskzdkcsdy, BsHIWFydisse
hjet) .
[ dzv Oz NMBtcBHIskzter BtOL yse f tod d3j dzWlZBEMn M S O
dMmisj &3ss?2 1 dzj eesHdMY jtemMdsdzdzse s MY j ¢ Isdedd digtalBsocds ~O «
oJddyjddw (1001, 10001), uybt tBj M Jjirffddzts ¢ sdif d
r dzv tsBiMmfjuiddw tojftejL jdzlsOIlsdo desmisd H Odzdz” -

X 0o g
N Q%+

N3

34 twOLdzdyds » LisdzOr ftso jtorndetsisd COYHEBE ®HBOL Y
Msodzj dzdj 8 MistckzClskztcj] BOIj CHOERB s azd ldp dztzy
fd ftdetslstsedzj ded¥ ddzd k¢ dztslsdzj dzdw Mmd3j md.

gy dWdst 2elzy 2 folsWiL jyts2)y

O OLIL BIStslcstcO¥d? C(tdstsd dscts GBLOL Y
BOC sy ste  doj SHBSEGEHME,] t©OMNY e Hi dgdeezd | BABEE T Y.
dzj J o' Msldrn kojddujddvns yylkSt { teasdstdy dge ofps fSindL
dj HeMisOsydes?2 OHGjLdd  dsSOd df &g HJ % j S lsOdd

)| 1CMYf jtoed di3j dels Odz! desd3 tBtOL YJ fl tBtGEONY dadz" c
OB dzsfiH Odf@ d dzyd f d Oz dets d &zOW S OtlsddzO. [ S t¥ Slstsa
CBsej dedzzs MistekzC kel f; o3 dd BOdz dz' B S tsczd uj Mls o t
Bdlskde ROwOCkjtdLk,jlsMw § &Oody &5 § j LjCOBH A j & ¢
Zdzz yh j dedetsj OHGjL tsdzdetsjy oL O dssH j2Mise .

RB dzdzw N y 52 )

stso 3 Misdetsy dMyftsdz L soOdzedy BSGEONMY dzdetsc tsd -H 5 A3
tso Odzdgs s B Ctesmd dzdS 82, Mismsemsobkjls Ysttddtse
O Odz! Is tshigd Jisfpjdadz" f-ts Is fip @@ af dz pftisfiads’ Gdg oo d3q .

[iltsH uCf foLotdwjls tyjddls: dL d&3j dzj dzd wdz-a3d € te
dsets 9L OddBBHj2Mlsadwy BjYHE Ctif sdzj dzs OB C s st

) sy dedz’ | L bkd SOt fthH sl ssHE@-BISE izt fls) tSH
dLBdtOlsj dz degsets HisBUZj degdWV ) M ZOCtseotsets N jBdzw © ¢
% ®BISEsMdddSd) Bdkddsct owykh j ¢ isHokd Isijitgz addz
WOd IstsB jIstsdzO f) kdzlz yh | dzdz RGO dgdC. i dzkz Ols Oy d ts dzdz’ 3
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NHMOPMALIMOHHOE COMPOBOXAEHUE
MW3HEHHOT 0 LINKNA U3 AENNA HA OCHOBE
PEAJIN3ALIN STEP N XML

Y3Hb UHWH
BOE dflstcOdz

LUNNbHWKOB NETP CTAHUC/ABOBIY

HisyJ dzls, §.
Agafu I ¢fruvu dd3.

I iz &z L Odd BOjIsMw yjdzr o5 tewHEH Isj R das gE
Ctodtetso Odzadz'ddl ¢ thdftfiylssjlaly Oo ssBOISdL Oydd ftetsdL o
EftcOo dzj dzd W tslsH j 2t dz' B ¢ldgde e Isj n dats dzts Gl
Mlse j dzdz" d3 yd ¢ dzts 3.

HjeBHdY STEP dmisd Lkjlkhmv o SOyj Mz AGaE
WiteOn {1djtcjlsdsd d BBSEsdy . XML shssj ddes
ZOMwR. | HOdEs?2 fMlsOk' j mMtOoddeOjlmw d e
d 3d d EZftwOodzjdzedw ddi3d o § pte™ L dzj dzdzy® it dztfidl
sz MsftesotsyHjddd tsdzdsets rdL dzj dedesets yd¢o
10302 39 PLCS. uvOGCyj ftjHdkOcOs Isfyw ¢ jtfhdjSlsde
[dsw h 3 ¢ %S TsEHY,¢ : X ML 5B 3 dz H Odzdz' B ,dzOM lez® &z @iz
BZOdzlsd ¢ O.

INFORMATION SUPPORT OF THE PRODUCT LIFECYCLE BASED ON STEP ANL
IMPLEMENTATIONS

Chen Yining
Shilnikov Peter Stanislavovic

Abstract:The department deals with a range of technologies that are an integral ptayt ©0tloe- i
cept. The task is to develop integrated computer systems for automating production process
els: from managing individual "smart" technological machines (numerically controlled maghi
bots, etc.) to managing theroduction cycle.

Today, STEP is used as atemng archiving format for engineering data in the energy and def
tries (such as NASA and the European Space Agency) to ensure data readability over the co
the main format for titegration of corporate data (such as ERP and CRM), XML is particularl
for the exchange of structured data in financial, medical and government institutions. The f
two formats in various industries are very importamntleTbisrgrares and analyzes the STEP st
(ISO 10303) and the XML language in the field of data exchange and management in indust
ing applications, in particular, when providing information support for the full Product lifeey
STEP ISO 103239 PLCS (Product Life Cycle Support) Application protocol. It also offers pr«
future.

KeywordsSTEP, XML, data exchange, standardization, EXPRESS, application protocol, sem
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By dzs 6 OL Hig-dzd Is !
Fteso jdz@ d WddLdyjmSd?2 ktetse j dz
f tod ¢ dzO HadlEsRE Qgitde jodz! ) J EEWs Istfstisd R dzOH dats?2  ff to
dzOB stc  Is-4 fisss azs gy ey Mzd2 Kkictssd jdz J - 9 ¢ dz¥
[dz OBMlstcOcdeso Odz sls toj Odz' dzts
gLHjddY, o CtHkttots?

fioddsy | i ( Adep dindg &' ¢

sBh dn

WO2daztse " 2

MudopmauymoHHan
Moaens

Onncanme conocoda

#11 EXPRESS
#12 EXPRESS-1

Cmocob peannsanun

#21 Helfrpams et gatin
#22 Omepammz SDAT
#13 SDAI C++

IpuKIagHol HPOTOKOI

#201 TIpoToROM TOTHOTO BEIpESaHET
repTemef
#203 IpoToxon yIpasTesss
wordErypammed 3D-grsafiaa
%214 OcHOEHEIE JaHHEE DpOLECCa
MERAHATECKOTO IPOSKTHDOEAHHA

IIpuxaagHoi MOAY.1b

IS0/TS 1122 nasHaderme JOKYMEHTA
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IMpoBepka COOTBETCTBHSN

#31 OcHOBHEIE IOAATHT
#32 Tecropas cpea

Pecypchl npaIoAeRns

#101 Pecypcs! 4714 pHCOBAHEA
#102 KomcTpysmma cyasa

OfImHe pecypesl

#41 Omicanre OpoaykTa H NOJASpEED

242 TeoMeTpEA H TONOIOrHA
#48 Ommcarme dyHEHE

6§ Mz t6fH O daddzwnddrHsdzH C
f to-d dgdsdziWddd vd. J \d > ded Az tcliste fg alg' dz
BjnOddL ds dsezv Mt

d42kvkzdatsjemMkzseY BMy2k)ydzE¥Y M STEP

2. 16 Jdyts2y ¢ vy d+ dz XML

XMIY 02 dz Msistsdls dweilvejd] dagomls jRdzemlxtdd S yd2 5 s
XME dzj ) dzlstso . [ fdets o-Hets § Iz thclga b5t ©@] §odz'S dgoXl teCretgeiciez  dizt:
dzj dzdzr B sX 3] dzls HBsdzy J dz MisH j toy Ols'  +HldsKE kishg fizlsy Ofmis d .
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<?xml version="1.0" encoding="UTF - 8"?>
<l- RdzMlstekCydd 5 tBtOB SIs¢ j Pudgpdssisginst@diigndz! dz@ - >
<?xml - stylesheet type="text/xsl" href="ca r_style.xsl"?>
<Car>
<CarEntity>
<Body>Car Body Structure</Body>
<Wheels>
<Wheel position="Front - Left"/>
<Wheel position="Front - Right"/>
<Wheel position="Rear - Left"/>
<Wheel position="Rear - Right"/>
</Wheels>
</CarEntity>
</Car>

1 Jtco OV fstedSE @) sidM@s B | W ends € dzdizij d2iSNDL

<?xml version="1.0" encoding=8'F%F

I M -WXeVELEZz d3j dzls ™  dzOg H dz2®0 8 tzfpzd #), XML OL " 9 O h jets 9]
Coltes?2 Mtslse jIsMlsokjls HEC kA dzls .

l ftedojHjdzdesdz o' hjoftcf 5BPtc] o OsldBRIstsv ads-§ &z d3j
COydd XML 1.0, O ObtwdBizls encoding ESOL'™ 9-0j s,
8. uU0CY] ftodd&zOcO¥ IsmW HEBYfSdzddIlsy &z dz@ | ddzmlstekzC ydd

<?xmbtylesheet type="text/xsl" href="carsbBte.x

sBHjtey B MeesOlizd) fets® XBE wodzw jIlsfw Citedz] 9 «
WeodzwW jIsimw dzOyOdz'-Gztsdg] g gzt thdzls j @S e3/ COr nisyy teded 2 4 dzj
YdLrduyud mMS ks yOMmls: Ooltdiise ddzv . s<thgweypdzw .[ M dlsj €

<Wheel s>: uwtHjtydls yjlbsrtcj HBYJtdedr 1 dzj dzsj dzls ¢
Cdz MO dMyfsdz LEjIsmw OltedBlzIls position. Yl COf
dzj dzts  sdz' L B9 Olsjdzyg 3. 1 HE{ sdsip],ddMLS fikEslsodavddy jflse J
mMsL HO9 Ols! dzs B J] dgsBRatHdA J Ikicd, §tsilsdz Isjc
fsdz L s9 Olsj dzj 3.

XMEH sC 2 d3j dzls Htsdzy j dz2 dd3 Is! MiIsOdzH Otelsd L d tets® O dzdz =
dZzdL © MddzZsoScmMdWw MEdd3 O0dzOdzd L Olststets

[ BCEd3d dzls ff tcOo d dz' dzis tSi§Wztsi3g dizistOB eH @sddaipty Alds X H MiIs O o |
djtOtands Istsdz S8 ) SHddd3 S BStedej 8" d3 + dzj d3j dzlstsd3.
ftedd3dd cd WwWodw jlsimw Car . GCltls ¢ tStodg®dtisH ¢ g telFy slzlsC 5
Ptotseo dzv HtsyJ tc dzefids CilzadRjj digdlsdzisitisadzy j XaVMdde@ d3d dizB1©' fiss i g o Xz k
dzr 2 d Ctsdgj yder 2 Isjced {dzj 5j dzelstse, MBHjtey O gr HOC
Hyte) Ols HOdzdz' = d dMmY sddz'L kzs @S¢ Aslisydg! 96Cds ¢ty d dip d lsizp ds,dzts
B s/ odztsy j dedz’ a5, dets dzaj § jtej Ster 9O Mw. [ Mmdzd dd
ftcQo ddzt dgze MmMmr &zC &2 O MEh detsmls+ .

3.umMmBets2ky STEP Is XML

rdzv ftedejHjddtsets orfhj ftoddj tOnjteftffdh disgl, j €
(CarEntity), O tBi jGIs car MmMsHjtydls SkzLte (Bod

EXPRES®#3sH j dz2 STEP (1 SO 10303) Bty dls Brils! s df

SCHEMA CarSchema;

ENTITY Car;
components : SET [1:?] OF CarEntity;
END_ENTITY;

ENTITY CarEntity;

body : Body;
wheels : LIST [4:4] OF Wheel; - [ sdp jndgH | o O sdzj MO
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END_ENTITY;

ENTITY Body;
material : STRING;
weight : REAL;
END_ENTITY;

ENTITY Wheel,
position : STRING; -- "Front - Left", "Front - Right", "Rear - Left", "Rear
Right"
diameter : REAL;
END_ENTITY;

END_SCHEMA;
JHJ -Clats 8BI jCIs, MtsHjtey Ohd2 dOBBt ¢ Sif sdzj dzlsts

sBl jJC&Is CarEntity ([1:7?] JLdOyOjls BElsj ¢lls Hbo dByts de |
RMftsdzr L 21Is§ LI ST [4: 4], wylbtser EBJjHdI! v, yl
body Btsydls sftejHjdvis! material (&BOI]jtedOd)y (
MisOo dzv jIs MtsB 52 { tsjdads,y jlddtfrjto 'Toxts dzjOm Ga n{edz@eYrte difdijj +H Mls O ¢
MO (B dets HtsSBOo dIls! HBYBdddlsj d d'j Olstedslzlsr ) .

1 Oted k2] HJOB LddBks EXPRESS]] M sHEdHOdds?2 o

Body

(1:1)

ltens[1:7] ) [4:4]
Car ¢ CarEntity Wheel

42 SEXPRESE tfo BCGlztf daff # 2 a3y y

I mdztse dz' | ftcj Jd&szh jMlsoe © STEP

1. statsc Ov ddzy j dzj ecdzOW M j BOdzels S O d tcEteOdzd yj dzdw
ltcdd3j o MteOo dzj ded W

STEP EXPRESS

ENTITY CarEntity

body . Body;
wheels : LIST [4:4] OF Wheel; - [BWL Olsj drdz@alzd yJils" tcg €dzj
END_ENTITY;

fir sdzydets BT Is! 4 Ctsdzj MO0 st Hjdzj dets dzj  SiN@gzeebtp-j dedzls o
hoshdj teteOddyj dedv, dzj Bsceckls BT ls! Mejdzj tedtetse Ode .

XML

<CarEntity>
<Body>...</Body>
<Wheel position="Front - Left"/>
<Wheel position="Front - Right"/>

<l--[IsmMklsmMlsoedj Hokr LOHdR SCBdiff oMmj Jhji dBosydts ftetso jt
</CarEntit y>

1 O3 dzzy dzts f sdzOG Ols' fMw O HBY tsdzdzd Isj dzv dzzs X ML
Mz yo,j 1 ts sy jls ftedoe jMmlsd ¢ dgj f sdzde" d3 H Odzdz 3.
2. Iflstetsj dzdzO% YHBHH,jEBYSCO Citdibtedyj MSdn d st
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STEP Wty dls dzj { tsftej-cHifitisdgi] Isieizfsts , s(f SE@ & odggf dzi32Ddzlz
C sdzj MmePEHH Bdz' SkLBo0O), CSlSBSLOW §SHABHILE HEY B
XML bttjBkjls CtHdtetse Odzdv ¢ jtsdgjlstedyj MS dI- H O dzd

COBd), uybt djit WWjSlkdodsts d yYtcjoOlsts tsh dB S OR]
<Wheel>
<Geometry>

<Points>0.0,0.0,0.0;1.0,0.0,0.0;...</Points>
</Geometry>
</Wheel>

3. [ltOfmdjoOw fMisOdHOtelsdL Oyd»y d ddzsjtetst jtcOB j

STEP-1 Ists flsOdzH Otels | SO, Ctbtster 2 hdestts My sd

AUTOSAR), OodOydli (nz®@yYcddsj tetcB8FBi BHcOMdY 7 1 tot

5B d3j dzO H Odadz” d3d B4y HE ©6OL dzd yde' di3d MmdMmlsj BORd BJL

d MistezClkter, d tOLdz j St&fOddd ddd ddzmistfk dj dzls
34 WNhelldf <Tyre>) .

4. CWWjClkdedstsj fy Ols

2

i d RtOdgj dzdj H Odedz -
STEP WdLdujmcd?2 %o

(.stp) RMIBE LEzjls ¢ dy
COC fOLO®RjstedL 50 0dzdzr j Stedo' j d ksftsdscdyi sdy
b OdzOdkscY Qaztk®@t XML djjls Bs@ Y2 s60Yda) daoR tg
st IsjCMisO, Mo ddes HdzW fMdzsy de & BSH dzjp2. 1 C
Hjddw assy2 o &SHjdkd WYsecdOksO STEP J foiEdBBOs
XML, Mmeslse jlsilse j ddets. @s50g deif e s dMESQisO e s db B’

d
dz

w2ls. 3. (Myjlkzeadys2y Iskm¥ dzin: 2dj>3 a2y

e T R i s

HRECo mE D

L

+ ) oo

15 assonbly st bokd ascantsy 0

w2ls. 4. thyjlskBcedysay Iskmy dzifm: 2djy B2y
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STEP EXPRESSf SHH j 63 € O

1 Offdzj Hso Odzedj BBI jClstse ( dzOff tod d3j te, SUV SUBTY
(d2Ofteddzj tc, HJjlOd dMfsd Lkzjlmyw o dgj MEBdDL R
Bilstc fjtcj Hddpjdmig dF BdzjsO tcOo jdz HJOMBj Istez L OHdzj ¢ 15
OO dydy 7 YbkdSyd2 M) §oksh! s mosy ds?2 odasyj dd
Msots MsftesotsyH]ddY tMisOodvwels yj dzOls! d&kzyhjcect. |
[ sdze sMiesyYydesy OfglEd o BdzazOdlzd ) d vyJ dztsfyls dzts
P ftcjHAdOLBOYjd HdZzY HdeMmtesydese s fsa tc Odzj
Msdds i BkHEMNJB] dJdhisttzdj dsOdkd. XML fi)dss:
sSCd dLdjdzdlsmw, dflststedwdshydaf jdz' Higodzdz' | d3s6lkzls

vBo 32 ys 1
vMmMBets2 kY d3t sBY kB9 d32 ys

6 .
STE
o dJ
LIsd ¢ J

KB e &y M2 5B STEP (ISO 10303) XML
Ldzd o j oM Odz' gats
[Basfidasdsr N dzj dzdz’ |dzd § Mistelz € Is iHas
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ANALYSIS OF THE MAIN CAUSES OF BEAMBNIG FLOWS DUE TO RPQORLITY CEMENTIN
Al-Hathi Mohammed Al

Abstract:This article examines the causes of-tesimgl fluid migration during the construction o
gas wells resulting from violations of casing cementing technology. An analysis is presented
cal, geological, and operatiaciar$ affecting the integrity of the cement sheath, and the main
preventing behioasing fluid migration are proposed.

Keywordswell cementing, fluid migration, cement sheath, casing string, zonal isolation.

Kj BB dzsdtetso Odeadj BBMOHME = Ctsdzsdzdz W o dzw j Isofpw  tsH
sjdzt Mlso © dgjWlswdgr » d cOLBOe"n MCoOyddze [IssE Oy,
HECIsdodzr » f dzOMisse , ftoj HBlsotcON jdedd (BHE ZRYGEOYd
MCoOYdde . 1 Otelzh jdedw Isjrdesdzsedd yj &3 delsqdtetseo Odzed W
Moftcso sy HOjIsMw & )y zOMmistsea ™ d3d Mstse N j dzgd W d3ds,- tsB ©
flstswh o i3d-d to o dgts uplf tztizdz’ B tc OB 5ls OB .

t sy 22y d.xzBfub@y mdztsdzdzr 2 f jtojIstsC ftoj HilsOo dzv
Wdzte utse s LOtBdatsdzse ftesMmistcOdzmiso . yjtejL HIWJ

wodzw e Isfqpw  dzOtelkzh jdedj CEdHtsHd OB Yy MSs?2 dLgdyydd
flstser j dzd 2, { Csdzsedui MEdy wdMed d MsCtoh jddj M

I bsfets! ¥y tm2h 2! fomMBdyfct sdzOddsdy B &6 tcts ik
Ud dz0d3 silsdesmwismw:  dzj f sdzdets] o Isjfdej dzdj BRtS 5EtS
dz" ; dej B0 bz drtc toj yjflskztcr yJj k) delsdetsets tOffjlso tstoC
Bj dzls ©; dzOtelzh jdzdj ted dJdBBO yYj di3j delsdtetso Oded v ; O-CMyJ
dduyjimMedy dOctekzLCd d HjECLLOHOYdY yYjd3j desdesets € O

meziz f !, 32y Wi 2y 5B dZEiZOy KO Mg dey 5l WdpEsE IS
MsekSydy MSoOyddy , cjtsdscdyuyimSdi bkmesedw, Mot

XIX MEXXQYHAPO[IHAA HAYYHO-NPAKTUYECKAA KOHDEPEHLIMA | MLIHC «HAYKA W TPOCBELLLEHWEN



WORLD OF SCIENCE

SBMOHdS? Codsdd , cdHOs ddyj MSdj o jjjcddddddo] dif
dzd ud ME sy MomMisgWded) BBBEZHESO Oded W

VA g iy iwtemMyLiys2y  § oM diftesHs2Y te joiBHAEerEljts tst
dzdw LOCtdzsdzdz’ 7 f jtojlstsCtse HEsMdeOjlsmwy ¢ sdf dzj ¢ M

]l SHESlsS9C O MoasdzO MCoOydde g @dzdyjj a3 dzl tf & E
Ish Olsj dz' dets BSyYydfisdls! flsotsdz MCoOyddzr tsls Bbtetso 56 15
ftoddgj dvels ydweSbdvydt Bkttsotses ©OMeastO® d BEW
fMlsd dzas¢ d Edzkzyh 08 ls Mmyfjftely v [W2j]di3i dzls dese 5 € O dzdzv

Aidestcdtctso Odedjy BMOH M2 € tsdzts dede R sdz' L tso C
stsdzh qdzz yj dBj dzsdetsets Ctsdzr yoO, Mmdedy Ojls o jtetsWIsdzsfls
Bztcso sets ttOMmlse stcO.

{flsddBdL Oydw tj 3y dBO s@mummmmwmb¢unmmmmmﬂﬂ t
mMedr Moats2Mmilse u;d:s;dzlsdztscts tcOfMmMseo stc® tsBJ MY j Fo O Is
Jls tsBtcOLtsaOdzd] COdZOdztse W ddz' steOydd [ 3] .

1 od d3j dzj dzd j fnlsstGJdSJd%de: Yd dB3j delsdz’ = MdMmlsg d3:  f
zOlIsj S Mmdz" j, tOmMhdquweshdjmw  cOLtBdsSdtozs Ndj H
d fsorh Ol jets ftosydesmils! d OHGEjLdH .

ltcjHslsoatcOh jdzdj G OLBoats?2 &BIetwOydd: dmy gjidz! L Iz

®Bjdzalst, YtsHHjtdo Of sty Atsp - O d3fsged F dd telgige @®ON C
sty ddwy yj Bj dsdsets tcOfMsotstd [ 4] .

stsdalstetsdzy Isjrndasdzsedyj mMSdr § OtcOd3j Istetsa: Obdzstot
ckmlsjoOdedV yj Bj delsdesets tcOMlso stc®. o tso toQlslj dfds gy juf
9 Widdzj tj Odz' detse 5 9 tgj d3j dzd .

Sstsdzstetsdz?r COyYjMmlsoa©® yj BBy desdetsegts Ctsdzr yo: 1 tsmozj
CBL), SOtwtslsOy jtj d3j dedes? f dztslsdesmisd (vDL), Ekd
dzv eor wodzj dzgdw HJWJiCIstse [ 5].
ltegdgj dzedj ydWteser o Isjnrndesdzsed?: st ! ¥ Isj todats
gy jdedi yJj B dzZlsdesets tcOfmlsostc®, o jtotsWisdatsflg’- 6 OL
)

Ho
tctso Odzd W

SRl dzj Shdr 2 fBHOBH: [ OCHdROd dr 2 2 Y HKdsts s
MCoOyddz , MmMtsotej d3j dzdz" = yJ d3j dzlsdz" = BOIj ted Odzis 9,
¥ dLdujMS et € dalstetsdv .

RB zd3W iy @Rqdztsdzdz" | f jtejlssCd wWodzws Isfpw  fdzjsk milse d
cduimMSdn d ‘CMyftOEPUEGtzgey R j WOS s tsts ok Y 628 - s s dz
Hy, 9Cdz yoehjds SOy mlse jdedzz YoHEBSISs9 Sl Miso tsdzC
Mstesets) MoBdHjddj bjrdsksecdd yj B dsdetss Oded W
Yyj Bj desdesets Ctsdzt yOo

v Bisdzy " 52 dzf ¢

1. Nelson, E. B. Well Cementing / E. B. Nelson, D.Zadileafi Sugar Land, Texas : Sohlu
berger, 2006.773 p.

2. Ravi, K. Improve the Economics of Cementing Through Comprehensive Engineering / K. R
Bosma, O. Gastebled // BRIEng & Completib20021 Vol. 17, No. 2P. 111118.

3. Smith, D. K. Cementing / D. K. $mitthardson, TX : Society of Petroleum Enginedrs, 1990.
189 p.

XIX INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



JE3) WORLD OF SCIENCE

YK 004.415.2

MWKPOCEPBUCHAA APXMTEKTYPA:
[PEAMYILIECTBA N OFPAHWYERHUA
[IPUMEHEHWUA B COBPEMEHHDIX
[IPOrPAMMHbIX GUCTEMAX
ANABKWUH HUKUTA [IEPrEﬁI]ElBSI/I|Z‘IH e

ALdJu 1 clBmMCBamMEd?2 cfkHOLL o uzgzR P & s

I s ydpsOl: | tOMMdOkieds Oj kv &dS et
BJ dzde” » o6t @ARRAe" B O iy | ds.Mdgse dz" § Fioj d
fd Bsj tOL o jtels' 9 Oded j, BOMhIsOBdEss Odzed j
dL dtekzé sfw BcEteOddyj dzd¥ HOddEEs f SHASH
ttso Qdzc 600 dzj dzd v t0OMY tej H j dzj dzdzs 2 d dz¥ ts O fy
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MICROSERVICE ARCHITECTURE: ADVANTAGES AND LIMITATIONS OF APPLICATIOI
SOFTWARE SYM&

Alavkin Nikita Sergeevic

Abstractthe article considers microservice architecture as an approach to building modern sc
The main advantages of microservices are described, including independent deploymens-s
tributiorof responsibility between teams. The limitations of this approach related to integrat
testing and management of distributed infrastructure are also analyzed.

Key wordsmicroservices, software architecture, software system, sdalaliditysgsdems, DevOps

utsote] d3j dzdz' J| ftoscteOBBd § MdMmlsj 3" MsOdze=go-w Ismw
9 0Ols! Btsdz! "ts] Ctdzdyjmlsets LOftsMmtse, B Mistets d L d3
sMis©o Ols! Mw HEsMiskzY d" d3d toted - tc toftpls jic Odg® Ddtg isL U glzO ylj dae
hjded?2, BfjHjdvshdn Mfsmtse ©OLHJdjddY Mmdhlsjd
BdyHE dddisd. [Hdddk dL tOmMftesmistcOdzj dedz" = f SHABSHTS

[dStetsmjteo dmde 2 Misddfi YHagdrdftstsiiz@ied@j ¢ OfSts firsQomtsty tale
COYH™ 2 dL Ctlstster n o fidxdddgvydly e tad@sizdjusi datéd 0 -dsodQ@ It
odMmddsts. | CdzOomMmduiMisdr sfdmoddd [. AOkdideo dd
mMse, w©OBBISOEN dqlhtcteyjsiisHQRAz dz oL O BZsH j 2 Mlsealzs h da
yomlsts yjtejr HTTP API [1]. 1 HBSEAG] dsOydd Micr
BfIs! MOMBSHBMISOIsYdzr &3 d i@ dsfsysasdsOls [ 28IsH j dzv dziz

| @zOo dzts § f gk dpisjj fplweftihtse L OC dz¢ YO Isfyw o dipded ¥ J
Mlsj di3r . [ Mdzd Bodesdzdlsdetsy Gtod dzsy J dzdd yYOflsts steOL 9 s
MitcoadmdzOY MmMdMmMlsj BO HBTEMCOjIs dzj L OadMmdditsj tsB datso

XIX MEXXQYHAPO[IHAA HAYYHO-NPAKTUYECKAA KOHDEPEHLIMA | MLIHC «HAYKA W TPOCBELLLEHWEN



WORLD OF SCIENCE

HdfftesHEZCIsse, Colstster | t©OLoado O Ismw dzj MS sdz € d BT
Bsydls HBtOBOISr 9 Ols! Mets?2 MmMjtcoadm, dzgj L Olstc@ze do OV
sjteWj2fr .

[tcets]y ftoj ddi3zh jMises Mo w L Odets fif ddsQ fifhIsldz@es jfif -tatsBor OU
hisOBdtelzj smw ofmj ftoddtsyjddy yjddsétsd, HOYE-]Jhdo
yde . 1 BdCtetsmjtcodmdes? Otndlsi Slskztej tslsHj dzddz j
Bjte, Mitodm wBttOBISC d df diRjldgiondifif , S ChisjQaiatfeh Mg cHizEsY
dzdw ¢ ftsdLeotHdls] d dzsmisd d k¢ OLEMists2 ydo sMmisd

vBo 32 ys 1
t MY 2daWi ylskee 2 gHMBS2N Y52y dzg2 dzfnff sy MG

1l Istcy dzlz t My 2daWi ylsk ] HipB S22 h 3 1523
t OLo Jtcls™ 9 Odzd § ' B n 5 Hidtedsandz jod
aid API

J L 1
JtwodmBe n
OfmMhIlsOBdtctseo Oda(t
OGtelzy j dedz" = G

[ OM" OB d o O da s Mdzsy dasmls ¢

S B3O dzH dzOW OB t C dzd Mse dzP it

YHEZ € sd3OdzH O

OLHjdzjdd]j tsls:
J
L

1 OH J ) dets s sdzv ydvw L go©mls ( N dzetsmils! H IO

[
W
fn
fn
Cliztedzr n tggh
s
| dzj dzgdzr & tsh B
&

UjrRdssedqd I 5L B3y desMils! o 1
fnlsg ¢ d

53 dej dzdd Mist
OdzH Otclsd L Oyd ¢

TIgo Gl

f

Is J
"
H
v
f

sOBdz. 1 o dH dzats, ulsts BdStesmj tco dmdzOY Oterdls
L dz20ydlsj ddz@alz® yd g ¥ fj detisy dgtisdfts f esHES SO, BL-toj dzf
fMisd dzgjL OoadMmMddiisets tcOLoadlsdwy SCtdisf sdzj dalstse . [ +
dLB" ssydzz® Mmdztsy detsfmlss . 1 digj Mists kM tstej ded W
Py danjlsjors] oLOddBsHj2Misoadj, yYj dstcOdz@L s9 O
so d EftcOQodzjdzady S BdWdekzteOydw izd .

sBlk¥ Mdztsy dshls! ftojHMisOoadv jils Isj Misdtcp-Oded j
MjteodmMO tslsHj dz' dats, to talgj SdsdBtslsy d3tso LS Asdastats) d2dffridstsos
d

J

q¢

et - T T
SSIWﬁlﬁu—

tc
Bsckls oL ddSOl! dzj btd St o § tosc tcOdBddats
dzd2, ojtmd2 APl d tyjtjHJ?2 MmMtsBrilsd2. 1 1
OM(EC‘BBC{SLJJY]MSE{EIGGBSOC{Z(IW CdzlstcOCIsdztse s Isj fr
34 dzd J © Oy dzO BteGOdchLG)uo[isdzdzOW Mtstetsdz@- [ d &
Stslse jlsMiso lzjls fldstaliy) Cditialie | [ ShslzO dgnj tedp dBid L dad" fin § dz
Bl B@BOJESY JIs o] otcOIsdIls: MW o dzOBtste MdzOB B k1 t
BgCtetsmjteo dMdzOY Otrndlsj Slskzte® ftoj Hf sdzOdO]j Is f
dzs IstcjBlRjls ftosHEBOdbG e t©OL HJ dj ddWw HBAGJ dzd
rBtste 3] disHilts Qd3wdztsRYk totsfyj tco dMdets?2 Oten dlsj Cilskztots?
J ftejddkzh jmlseo O, dets d toj Odz' dz' | oL d3gtsy detsfls
sj2dzjtedL Oydd, dBsddltteddcO® d OolstsizOdO@ydd
sd ¢ Mk L OtOls. [. AOkzdzjtc BGlsHj dz das- € Ol
NEed, itz dr dEzyds fteddid dvis: M Eyjlsd ¢
vsO0Cdd3 sBEOLd, BJCtetsmjtcodmdzOY Otendlsj Slskte®
Bffgls tcOLodo O hdromw ftosetcORRRRd » MdMmilsj dzg, des Istej
SftcOoHOds SBEHO, CtSEHO fftojddkzh jMmMsoa® daj L Be dmdd
pjlsfiso j dedetsflsd ftcjor hOsls LOLOIST jdzf jddeW eOMmlstelz S
1 jefMf jSIlsder RBStetsfhjteo dMmdes? OtodlsjCliztgr flowi
5B ZOYdy & f ZOWtsteds d MmMijHflss dzOBdzs HOj dssfisd. €

XIX INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU

—~ O, TTOZY g
)

"0 &0 THF SFITLLO
N, NOWH

Tomns IFgs SI—T
7 &



I3} WORLD OF SCIENCE

StckzHdetsMisj 2, dets dzj bEMmilstcOdzw ¢ Is dzjtdipj~tdorddfipls s fifjddej Holz jdl
tcdo Ols! dzgf COS¢ tSBWLOISjdz dzf 2 MlsOdzH Otels, © C0OC (dd
ftesHEZSCISO d Ltej dzsmisd ftesyj MMtse tOLtcOBSISEC (.
l1tcOCIsdyud MEsy odzgjHtcjdzdy BIStesMmijtcodmtse 3 J &zOIsj
Of OdzOdzdL O HBWj dedets?2 5B dZOMIs d Wz dBl" Ydo2dz dedfvdzdfn CedgChyl
9" BtcOdgr dzgjojtodets, CBROdH' BERHEI YyOfMmists dL ggy dav Is!
LOos dMmddssMmis! w©OL 9 jtelsr 9 Odedw dzj HelOw jsls OHets fiflis§ & dalizlicG
sdteso Odzdy d Mtse dzOMtseo Odzdj SCBdzlscOSCIstsoa oL O dizgSH § 2

vwe2lfd 2kfh 52 d&f @

1. Fowl er M. , Lewi s J. Mi cii gsjejrdqui c e & i ls[kCf d):
https://martinfowler.com/articles/microservices.html (27.06.2026).

2. Microserges architecture style / Microsoft Azure Architecture dgnteny tadsj digjtid tS2fn
it dddH smis z fURL: https://learn.microsoft.caisiezure/architecture/guide/architecture
styles/microservices (27.06.2026).

3. Pattern: Microservice Architectureosemidces.i§ [dzj € Is tddsjdaiiz 2f) ¥  gMiskz § O
URL: https://microservices.io/patterns/microservices.html (27.06.2026).

4. Fowler M. Microservice TFaite | dzj C Istots gizfifz & ) J X dHds M s WRLO
https://martinfowler.com/articles/micreseteicts.html (27.06.2026).

E 1.4. ¢d&OoCd

XIX MEXYHAPO[JHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLIUA | MLIHC «HAYKA W NPOCBELLLEHWEN



WORLD OF SCIENCE

YIIK 004.42:004.8

0b30Pbl OCHOBHbIX PAKTWK VIBE CODING:
POMNT-NHXWHWPUHT W TEHEPALIUA KOLA

NPUX0bKO AMUTPUN UTOPEBIY
Bdz. d@pSeEdddhs, d

ALU AL A 1 RRHEYR
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REVIEWS OF THE MAIN PRACTICES OF VIBE CODING: INDUSTRIAL ENGINEERING
GENERATION

Prikhodko Dmitry Igorevic

Abstract: The review is devoted to the systematization of open sot2@26)(B82&d on Vibe Coc
practices, an approach in which a developer formulates tasks in natural language, and am-A
ates code, documentation, or architecturakséuditable sources containing-mesdy query sets a
analyzed. The review highlights areas where Vibe Coding is an adequate practice (prototy
time scripts, code migration between languages).

Keywords Vibe Coding, industrial enginegeimgrative Al, code generation, structured promptin
shot, fevghot, chaiafthought, prototyping, {ved code, hybrid development.
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[ 3w h yigd3tic By | fz@ezf dgdf, BsdalsOy Sz yd2, d
ftesdL @ sHMise 5,0, ¢ tsdels O L~ ORrfitggdbgfg ] MEC dJ g b da

IMPROVEMENT OF THE INSTALLATION PROCESS OF WALL AND ROOF SANDWICH F
CONSTRUCTION OF AN INDIVIDUAL RESIDENTIAL HOUSE

Nikolayev Yakov Andreevic

Abstract The article discussegaaizational and technological solutions aimed at improving the
process of wall and roof sandwich panels in the construction of an individual residential hc
affecting the quality of installation works are analyzed, arabtheomodefects of enclosing struc
and the causes of their occurrence are investigated. Measures to improve the organization ¢
process are proposed, including the use of modern mechanization equipment, operationatiq
rational organization of installation works. It has been established that the implementatioro-of
lutions increases labor productivity, reduces the number of defects, and improves the opsra
tics of the building.

Keywords Sandwich panels, installation of structures, individual residential house, construct
guality control, organizational and technological solutions, energy efficiency.
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NCCNENOBAHWE 3T NBA bANIKW G XXECTKO
JAKPEMAEHHBIMW 0BOMMH KOHLIAMM A
KPYTWbHBIX KOJIEBAHWW 0HOC/10UHBIX ¥
TPEXC/IONHBIX KOHWYECKWX 0bOJIOYEK

TEMYPOBA 3/1bMWPA XXYPAMYPO KU3W,
HOPBEKOBA PAbHO AKPAM KH3H,

AXAEBA MYLUTAPWN XYPAT K13U
BOG dMmlis tc ©dzls
HOBOts Odem P o d BAddzr 2 Iz dzd
vLBJ SdMlsO

I sz y2Odadats?2 Mls Ol j d fimdis dedz dzejs Iees L O @dzOJ ¢
fts sBsddz StsdeyoOdz, O IsOSdy jls ]ttt dedzr 7  SStoiar jdp;]
Cd OdzOdzdL qtelzjIsqw dz20 thdseo j § ZOMMdyud MSdr ¢
sy ¢ dL kzyj dats o Odzdndazed jo -dfts Bag jMiF M Yg &S Mo 52 Mls:
Csdzj BOdzgd?2 d Wisteddr HJWsted3OYydd fMmdmlsj &3" .  dzw
oLOdh@sMeawLd ddzlsj ctcdteso Odgde" = Mdzsj o .

[ 3w h y ¢! yd Liscffee BB O dzS  , € t5dzd yJ ki s O da s, dztscutf @ Bze
Mise j dzdz" § yYOMlstslsr, HJdOBdyd M Ow ftetsydetsfls:

INVESTIGATION OF THE BENDING OF A BEAM WITH BOTH ENDS RIGIDLY FIXED AN
VIBRATIONS OF SINGAYER AND THREEYER CONIC SHELLS

Temurova Elmira Juramurod qi
Norbekova&d n o AKk
Yaxyayeva Mushtariy Jurat q

Abstract.This article investigates the bending problem of a straight beam rigidly clamped a
well as the torsional vibrations of sindlthreéayer conical shells. The bending of thasbaaalyze«
based on classical andtnaditional boundary conditions. For conical shells, the influence of tr
layers and their physicathanical properties on the natural vibration frequencies and deforma
the system is studi€dr the thrdayer shell structure, the interconnection equations of the integ!
are presented.

Keywordsbeam bending, conical shells, torsional vibrations, boundary conditions, naturgt fi
namic strength
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OLLEHKA NIPUMEHMMOCTH PECYPCHBIX W
COBbITUNHBIX METPUK [LNA
ABTOMATWYECKOI 0 MACILTABWPOBAHWA
MWKPOCEPBUCHBIX MPUNOXEHNN

ME/I0POB AJIEKCAHAP ANIEKCAHAPOBUY

oMY d tc Odals
ALoJuv I "fruvo "

I ssfzbyhsOls! | t©OMMdOlstcd o Oj Isfmw 3P ts t B dzf) BO ¢ @
dzdw BIStosmjtcodmde » Htoddzsy j ded?2. wtcOo dzd o Osjls
Mlsets tBMdzE)y Jo Odedw Mdc dzOdz' : LOGCtkzZLCO oy
Hdzd dz20@ tsyjtej Hd, ot 3V tsly Yz W [mestsiy dztsg alzd s Qe
Bddztctso Odedetse s fSHABHO, Htod C(chtstsd toddd)
o jdduyjddw ydhmdzO twjtfddé¢, OHESBSOs@Ii dY ¢ Bt
Ftesodzj 2 tBMmdzEy do Oded W

J dgwy ¢ oy dBﬂﬂsﬂilﬁiBfT]JtGSdfnr' Oolss@OIsdyd ME sy BOMN I
e’ lsd2dsr | &BjlsedSd, SOyjMmlsets BMmdzyds Odedw

ASSESSMENT OF THE APPLICABILITY OF RESOURCE AND EVENT METRICS FOR ¢
SCALING OF MICBERVICE APPLICATIONS

Fyodorov Alexander Alexandrovi

Abstract The article discusses the problem of choosing metrics for automatic scaling of macrc
tions. Resource, evieased, and qualitiserviceoriented signals are compared: poodesd, memor
usage, query intensity, queue length, message waiting time, and response time. The expe
bined approach is substantiated, in which early causal metrics are used to increase the numi
timely manner, and semyicdity indicators are used to monitor compliance with target service le
Keywords microservices, automatic scaling, Kubernetes, resource metrics, event metrics, gt
gueue length, response time.
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METHODS OF APPLYING GENERATIVE ARTIFICIAL INTELLIGENCE IN TEACHING T
DISCIPLINES

Kopylova Yana Antonovn

Abstract The article addresses the problem of systematizing the methods of applying gemer:
telligence in teaching technical disciplines, using programming and database courses as-tl
ples. It is shown that technical disdipipuese specific requirements on the educationad prdeegs
volume of examples and exercises, individualized task vabiastisp seplanations of algorithms
solutions, and regular updating of practicél edseh traditional methodsfgawith difficulty due to
shortage of instructor time and the heterogeneous preparation of students. Based on a regie
tions of using generative artificial intelligence in education, a classification of four methods c
proposed: generation of learning materials, personalization of learning, support of indeperade
tion of diagnostic materials. For each method, its capabilities and limitations are fixed, as ove
ry expert verification ofgéeerated material, without which technological efficiency turns into
quality of learning. It is substantiated that generative artificial intelligence does not replace
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substantially extends their methodological tdotkiat dhe greatest effect for technical discip
achieved by combining technological efficiency with pedagogical control.

Keywords generative Al, LLM, teaching technical disciplines, programming education, datab
zation of learningngeation of learning materials, diagnostic materials, teaching methodology.

LG its2Y

10 ffdzjHdedj dzgjMStsde C5 dzjls fesdLshy dz &Oyj Ml
dzr 2 ddzlsj dzdzj Sl dMysd LEjlsMw o sBtcOL §aoHdzpds-n { teiya
BOddM:! ftoj dqhkzh jMmlse jdedzs S OS¢ fwjHdjls dMmmdzj Hise OI
ftsofmjHds odzr 2 tOBBYd?2 ddzmlsteizdzj dzls ftcj f sH O Ols j dzw
LOHOM?2, CwOlSdj MftOeoCddd § ©wddziadv, ¢t elsc
Mskzf dzsmils: 1sOCdn ddzmlstekzd3j delstse yjtejL HJOdESGo r 2
ets? ded Wttddiokzrls yjtodtseots?2 RBOjtedOd, L O} lsdzs
HE tiklsd dzdzts? qsm dzlsdgte X 52 O Bfts ldsH jfipy OfiskzH j dels Ozd [

vdrnddydmMédy HdMydf dzdd ftejHmlsOsdvsls M2
SHdts dL MO 7 fjtemfjClsdodyr » dzOf tcOo dzj dad 2 OH dzvw  (

dzdw, BOL HOdd 7, JAHG s tg@lyigQls diSdfj Sdls tefipdgjj>pdiz »  C b
sBi VYA CtcdeStej sdesets BOLjtedOdzO: Htedd3jter CtsHO, Isc
ftotseo jtotsydz j IsjMmilsr. uvMmetsjdedj LHJM! dzj oatsL gygisy dats
tcjH!, bisidksfs fodstsCO dser i 90ttdOdidstse L OHO
LIsdan IbtsySOn Gjdzj cOIlsdoads 2 dMmSCEkMmmise j dzdz” 2  dzls j dzo
B' Mistets fstetsy HOIL! ftoddijter tcOL dats?2 Mzisty delfetgzlisd W
fsHeBltsadls! yYjtoedzso dS oo jtesydesets O j ted OdzO

[ B sdzdzd Is j dz' dzgzs stk Isjd&j HtedHOY s Ibg-Bf d
9 0degdV, Wtej2dBoatsteCd, ojtemdd MmdMmisj iz [ fticeOdrtsnj dagsvis fiy
B Mstej j, U@ EMfje0rl fjttjmMdBOteds Ols! MW d&Bj ISBHC
cOMmMyudlsOdzdzr §| O MlsOBddz! desj ots otej dzdi dzad MGH j toy C
fsHOo Olsjdz or" dzzy HJ dz IstcOls dfflss H HLj dEON@(diE]] j dz! Qifdss@ -OpD fryllst
BSttOlstedy n tOBSls. | jdzj eOlsdody j ddemMbstelzdzj s’ dzj
ZzOdz: Y BHEBISoC O tsBdetso dzy dgdetse s 9 OQtcd Odgls © LiOH Odzd
tOydj?2 [8].

I 3 Misy M Iojdaf HdEQfgdftgo Wistetsy HOJIs d ~nOLOSIS] teds §
Bsy s BriIs! ftwOoHsfsHESBA 3, des W OSCIdud MSd daj 94
fteddzj e CtsHO, ®hdetydesy Bl Whdgj dzdj OdzestedlIlsBO
Wtstedgj , o" LT 90 h j2 & MlskHj dzsO Mtdided dzd2. 1 g+ Istsdi3kz
tcOlIsdodzr 2 dMmMCkmMmlse j dzdz" 2 ddzlsj dzdzj SIs, © 9o Istsd3, €«
Jets oG dzg yoOls! o Bkydsdzy 2 ftesyj mMip swgOEE D Oz R)dzts dze
COyYyd Mo © sBEZYjddWw [1; 9].

Ajdaz BHEdEIsd BOsdL dtetse Ols!  di3j IstsHT  f tod Bj df dad W
5O o fjfitHOo0dhId jRddujnNtdr Hdmydfddd h 0Cy

{Bl JCIs d Mg wisihPdidw) f sHOo Oded ™ Isj ~dzd Ud iE-d~ H
Liso Odedw. 1 toj H &Jjdg Isdsfpf)dzjf Hets[ed) ddaf Wzd W G j dzj te Ols d o dats &
Lstsds ftetsyj Mg .

[ dzv HtsMmilsdy j ddw tsMmisOo dzj dadets? yjdzd o tcQ-tslis
o 4 btekzHdtsMmMisd ftojtfsHOsOddw Isjrdzdud MSdr Hig-Mydy
Ckfmmlse j dedetse s ddzlsj dzdzj SIsO tsftcO@o HOdzdgr d3; HOKz tcOE
s j dzdzj € s © q LOW dCMdeso Ols!  jEts o thicshs® s it ifds o tz
Jjots fteddzjdgj dzgdv, LOWdEMdiesoaB®o HAZYW COYHBGEH- jO
dets? ftoseo jteCd tojLizdz IsOO.

XIX INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



I3 WORLD OF SCIENCE

1. tMmMfodydzB 2 dzB tmytef jBEGBB2Y EYyts2hylsdz2y J 2

ltejyHd ujd3 sfdmr e 0ls! &BjlstsH’ datfes d tg] deglatieqtetzdzg § iz
SBteOL dzs LOWdEMdetso Olsy  Isj tMtse j dedzesmisd e jit-sH O
StsH' otMmistejBtse Odade” d3d. 1 JL BOCEBS?2 ftedowr &d dz6 B
OB MistcOC Isdz' d3: Yd dedzsmB ! S E ey o@s g b gy - dzls J § dets detizciaf
mMdiBd, O Ijd3, GC0O0Cd) SCBdStejlsdzr §j L OtlzHdzj dzdV [ yd

l COyd mise § I]’Jteats? tcj h O Bs2 fJtotsBdzj d3F (Bsy dzts

MtsH J t6) Odzd W vdnadzdud M d4 s€tztisrn st I Hodits Izl fig ot dslsizw s
tcOh jdedw ¢ ftoddiBitcOd3 d BJL ftshOesotsets tOLBBIGO.
Brils' tjlbktemdw, ECOLOIjd&zd d ttOBISO M fOdkHIs ¢
dzlsted30dzq’LOﬂq"tsdeiz|t¢¢al$z¢®dzLOQuq’?, ddzv j CEMdtes e ®@dzd § ,
sdw fdzsats §JjteJHOB ISMWY GHARSCtOISdz dd Siftej HJ dzj dzd J ¢
mMdzz YO, o COYH"2 dqL Ctbktte'a ftoj f tsHO9 Olsj dz Istc OF
sjd3 Btsdz' hj tOL dzd ydzr = d dzdzt MisteOyd2 dzgzy dzets HWEY j ¢
Cislsso ¢z di3OIsj ted O dzO.

l ststcOv ftotsB dzf BO, CcltstcOV YyOfMmsts Mkzfjpse dzj b ¢
destetsH dgr 2 ktetse j dz@ 1 t5H G Sskstptlrd, fusfiptsigj jdzizdzte . dz@ j &Cag &
s lsfpw BBdz "ddi tcOLBtesMsdy dMrHds?2 ftHEelstseL (! |
CteOBRBBdteso OdzdY ddzd OHBJded Mistcdtetseo Odzdw B OL H Odzdz
Mdzsy des s d BOIZAafdafdz daj de@®Citdztddst OL r 9 O Isfw  dzd B 5
stcdodOdz! dg@ &3 Hdzwv Htekzedm. VYIssBT EH]tydo Ol 9o tC
LOHOddY dzgjMCtd SR bkitodsy 2 Mdsydshlsd d HSYsd
sBY d3 fsHeEtSIstsoadlsj dz/ dets?2 tOB SIS [ 3] .

(hd BHAOTH jobdg dzd 16300 toj o3 dzd dzO0 { tsHedl § ldzs af d@s-9 1O Czelz
tcOCIsjtc sjrdzeduyuimMédre HdMydf dzddz stcjBlkzjls Bdg " 56 s
Bdtetso OdzdY d BOL HOMUEZOE R JizpBe By dzhktse O @tzd By ¢ tol
tejNjded?2, il HdY yjMisdts?2 fHtetseo jteCd dzbsy dz@ ¢
M. 1 SHEBIB9C O ISsOStsets dgdetsy § MIso © o9 Otd Oglzlstseo ¢
MlsGakldtclz H 5y RBCOW, tHQ tO@lststekzr k2 ftoj f sHOs Olsj dzv  fy(
Il Issdidz HtsBOo dzvw jIsmw fHtetseo jtcC O Bdz htsets fsltsCO M
sBtOIlsdets?2 fMawrL d s COYHBRBE dL dedms [ 4; 5].

l COyjfmbej MdzjHkzsh j2 LOswkzeaBdy dtshPfiftzeEtcf sH
tcj ckdzvtcdetse s BB dtso dzj dedw C j2fMse  dGOBtsStcOIshicdz -
ydf dzddz d3j dgv jIsfpv B Mistes. 1 jtemdd MmdMmisj d3 2§ 0o dzj
ftescteOBRItetse Oded ¥ dzj BagB 2 G PC Hd Gd dEm datso dzv ¥jlsfw o
Medj dBOIjtedOdzr dzj EMf joOsls.sfcPB @Bt uzO OH ic O BZE
20 EkMisOtkjoh d2 ddflstelz d3p delic@tisdd,ts t6Q utidtisd d3jiis o deL dig iz
] SHH Jdig R sz Odz! desmisd btejBlzjls ftshistsw ddsetstsy j to] f
cts otcjd3j dzad ftojotcOh Ojlsmw o "tetsdedyjmMSlzy ftotss dzj o3

vsO0Cdd3 tBEOLBAR, ofj HtesBdzjdd rOwLOCIjtodL z5 sy
gL di3j dzgj dzdVv Isj mndesdzeE  detsmb g tclg g tpdzg Getizls j HIBZ G HiCkzG O
Bdzsy J Miso O f ted d3j tetso O dafeints isdizs € | w dztizfiplise daf R 2 itz ¥ dzts fi
dzj dzdds sz’ " s s yYydmdzO o Oted Odzls Heats,j @ da ricigidste BV g ddgisds
L Issebdydte@dz | BilssHdSd, t©OMmMydlsOdedz j dzO0 Hisls dzts i)
CsstsoaClkz BOLjtedOdZzO, o MtosClkzf dtsMmisd 1 Isdr fsicj B ts¢
detsfls!, O dgj ®lsHjdz' dets oL WIsOW IstclzH dzB8MlgMmMS zHHtsy b .
ddels j dzdzj €5 MY smtsejd HO! dOdisds dz fi)dtRe dogj, s suistsy j Jne
COdzL 5o Ocgts MdMmlsj Bdes d Moty HO MY 1+ MY jtolsd

2. 1ty k2y 2 cfddfLrtsflskz?2 Hyts)yMeEz2cetsfHy 2IsdzW

rdzv & jets dLdzsyjdedw daj sBRSHIBE LOWdSMdEs

XIX MEXYHAPO[JHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLIUA | MLIHC «HAYKA W NPOCBELLLEHWEN



WORLD oF SciEnce [N

dmSkmMmise j dedesets dJdalsj dzdzj SIsO d BlsHjdzdls! jets tsls
Colstster d3d jets dzgjtcjHEtS fMd3jh do Ok Is.

1 8H ¢jdzj 6Olsdods di3 dMCzmMisdj dgdeods ' d dzlYf jsdtatf JFOI§ tsdy
ftejyH] oMjcets Bd "NdR WL Cso' R dsHjdj2, Osktter
S dz,tsafon@)deldzJ s Isj ¢ Mls, f totsc tcOdzdzdzd XzOC tisHN,dafsto g | Wi
Misdyd MSdr L OF wapEaly € dztofmlsejtRdz "adraw adzOfd o ©OF B EZYO
sldzdydy s btOHdydtdde = yYydWtser » Mtej HMlss M
sBlkzyjdedj 3, OolstsdiZOIsdL qtetseo Odzdz" j IsjMmisdtelze h di f dzC
tcdtolzs s OIOBRAEj R MsHjteyxdd" &5 d WdSMdetse Odedz'josd 1 to
cWwsls s WstedsOdz dz" 5 Stedlsjtcdwds sts, vyYlsts B dzts 9
odzj COjIs cEtslstsar 2 tslsaJls dL BOL'", O Stdflstclydptslz jd
sBdMfjudeaOjls cdeSCtsMmis:, des BSHdSo to] d3j dedets o€dztsd Is
sjtc jLiEzd OO [ 1].

ltcddsj dzedIsj dz! dets € wsBERZYyjded® Cdzs yjorj oL i3y dzs
FHtsBdets f jtoj ydmdzdls! CO@C UsHEAsEHajrn Wie@a&jyfd B 2z € Pl
Isj dz' dz" 2 d3d sStBH:

1. 14ddzjteOydw IspCfiplsizinedf g &ts sdgQls Jea®de® ¢ yd 24,- s d
Zd2 ft kjdij Sktno.

2. 1 JdgjtcOydv of @00ty HCHFME®a Oy, ¢ tsidtctziz? dz'
W stz zdtetso C 52 d Mmdztsy desfls? s .

3. J1ddaj eOydvw ftecditgptc®p yo qUiams®EzC PP tosftse,
fsdzdzj ded ¥ OB OLBedy R ©OB SIS,

4. 1ttt dQd'sisj wdgddg fladdz’ = W sSted3kz dzd etso O ) dzts
Gtsor n 0Ol aecltsd Wi .

5. ltsjCIsdetso Odzd jo ¢ talrfj Ixi3] telzfsjtson, tstaylzj edie(cp SO, dzde Odz d

6. IBSHHJJEYCO ftos] Caftf Oz L Deas s YR z torf ts§)ldzAs
fsHBBSS EZftcOydzj dzgd?2 §BH L OHOdzdzz® yJ dz' .

rdzv bjnddud MSdd oh dhpupd § Gzéédez yBls € ts5dzl to jds-dats §
Bdteso OdzedW G j dzj cOlsdo dzOY dBsHjdzr Mfshmss O HY ttcdid
dzedj &3 d dzOBtstetsds Isj Mistsea, B Whdedls! Md3r Mz W te O o,
ddzd EC Ow®Okls dzEHzO0 tHhigdyddzz shdss¢d [2]. |1 CktdgpOn B
d dzOf tsdzdzj dedj, MsMmMlsOodzv jIs L OHOdzd™w dz0 ¢ tsfls
¢ d tBtOlsdts, fHwimdW il tjLEzd lsOIs snitdzdats dz] sty
n lilsdr fMdzzyowrs ftojtf sHOOOIsj dz tskzzyojO-dzj ¢
d OHOflOydd ¢ ftesctcOBBi SCkZtemO.
Oy Mot tjLlzd OO0 dOfkktptzch®©d JHPHtcisif O Hg
f dzd dzr , Huday OYClssfips todg@ Is jigtessd Odz. Y j o3 f sHtcsB dzjd © L
Mis:, Ctsdzlsj SMils d teteOdzdyj dzdvw, Isjds oarhj fHtedet
s k)] fLotdvjls ZftcOosdvis! COC f tsdav lWdstgxdzr d3 i
dzd
s

il
m
r

d
w

J&3 [2]. [HBOSCt LOsadmddhismis: s tBERZYOsE hds H
sBdzO 9" HO9 Ols! ftcOo HBY tSH sBdAZP tc O Bidsls @& OqHs Yl
, Bhdetydstsy B Widzj ded j , dzj Ceas@dad s IsWial 2 f) d ] vtelds )
Iso jdzgdets: HOYj Mddz dgr | dBSHjdzd  StetsyHOB s dgj 8 tec
Hj &zOjIs 1 CMf jtolsdzgzy Htotseo jtcC 2 Htoj ftsHOO Olsj dzv  daj |
dzés BtseG s Myd dzOted W™  tc dugBateli dzd YO H[O2 ;s 4]¢ .0 5T IslAts 2 ts df tis @ aiaf)
ofmj wOMMBOItcdo Oj di3r | HOdzj j dBjIstsHT .

3. lktsfetss y dyyktfj! tm2dyytsy sy

[Odzj j dzjsBRBHIBES LOMMBsktjls: &jlssHT §tod dsj dz]
ftoj f sHOo Odedd Isjrmndedud M@ ddisn d igtpdztf ded dp so ~ OBIPE & jj dad
MEBs2 LOHOYd. (6@ jYdgQ@Edsid Sk degoldistsiH dzCC 3 B A - ezt Liso

XIX INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



I3} WORLD OF SCIENCE

WdSMmMdtetsoa Ols! HdzZw COYHBSEB BjIssSHO jeEts dzOL dzOyj dzd J

3. 1. gty fmB Wyhy2 sWdyee s y dzB k2

1 jteoar 2 d dzOd B ts5dzjdjd i usjde d Hsde' OXzd B IStgHiz] tc Ols d o dzts 2
B BOI jtedOdztseo: Cwdemf j SIstse s Isjdzj, ddzlste
testse, fwOSCIdyjMeédras L OHOY nd Haftaydd dis{tsln 1 Lio@Ht
Bs ) dzets M Is ¢ f stctsy H Ols! BOIs j tod Odzr tcOL dzgtsets Lktctso
o
C

@&
11

odzy dzdj d fYwodvilsddy &3 MsH ) Odedj BB, d g BOIs(
dzs yd o' m Mdzseo o LOftetsmy [ 2] .
l o] fsHOBOBEq dcB®d2dY L Istsls d&Bj IstsH  ftotsw o dzw j Isf
CtcOlS Bz L OHOdd® MW stcdddtetso Ols Emdzsedj L OH
Isj Mistse , Yylsts e j ddes yjdedes ftcd §foHGEBIBOC ]  d3C
HshiEEss?2 MOkt i jteOydd, SCtlssteOw otekzydidz®s dzO(d
fsCOLr 90 Ils, Yyl L dOydlsj dz@ dzOv yOfmls: OolstsdBOIsd yd
sfdgr Mdzj dedets? d ftedesHdes?2 ¢ M sdzOf o Gdzeths , sO St g
sHdcets d btsets 3 Odestedldizdyui MStses L-As@®@d§q) o dzs
o Otc! qelzjlsmvw BjL duLBjdiddY jvy mklkd [2]. | Skt
Mad Bz HOdzdzr =, Is jdrdsus ods § dz@aEOH s dzdzj Q20 Q dzds20 BdzO tf-smls te
Middsls ftesmis' 7 or BstesS HBs OGtj cOYyYd2 d BdsctslsOBC
lteddeydtf dOdz! dets, ybsts ftoj f sHOo Olsj dzz dzj {tfs-dzzyo,
sdtekzjls jcet ftH Mo St8tc jf AclisdzticiPlelRdilzte | M jedsch 2 todf j 5] fflssts o
ftoddzwIsts?2 o CbktefMmj, EMlsttOdw jls dzj stsydesmisd d ftcdo
3.2. tyMmMsftsBd@2dBy2y fHoWhyts2y
l ststes20 @3 BGifslsOydwy L OHOdzd?2 d Bl Wipdzj dzd?2 ¢ BH B
slsdzftgOydd BOIjttdOdzse cotstsBh je, LHJM dBsisd &z d
ted? 6 tHds?2 d Is2 i Isjdki: BOLteat?2, { ttsH o d dzt
¥dls+y t©OLdzr §j eI windzj dzdv tSHdetse s ff sizw s @ o3z dedstf tis alAt
slsMisOs h dr MiskH]j dlstse ddzd, &Oftwslsds, EfMmdzsy dzv dzdz
Clstsls d3j IssH tsMte jdzdes fsdzjL jdz 9 Gl ORrRf BB
ded U MEdma HdMydyfddde | dzv Mdd d' &gk kgt dz' d3e+
Ud dzdvw dzd ddzd dzj Mis OdzH Otels dz'd dgdP L 1B fif drt®g d5W dzd;H Onydzw da20 g

HsBOQoadzWw jIs fiswidaws hdj Ctdisdsd delsOtedd d tsHmMO®OLCd
sdeo dzsec s dMSEMmMmise j dzdzts ¢ © dadf digls if dede fnIslez® dzaf L O fif Y ; df EH3E
9dHEZOM d@ » BBKGOLB9OISjdzt dg@ » bKOj SCIststed?2 orjHj dzw e
dzd 2 dad3j dzdets f slstsdidz, yYlsts otekzydszs B j M j yudk: IO
otsL sy dets [ 3; 8] .

3.3. (dBj jspfgaf skzfy 2y B sf<¢ Mmeofiz!

vtejIsd20 qepetser’ L so Odzedj GJdzj tcOlsdodesets dMmELZzMMmIs:
HjdelsO fted o' ftsdzdgj dzgdd HtsdGZOh dzgdr L OHOdzd?2, fOsHCE SIS
BtslsCj Odzetstedlsdise. 1 Chu@Ydl sy ty@zsded ¢ s dn@dzg W | -
MeoOLSd MdzjHksh jes hOEO ftod tlsdzOHC ], d EOmRBEICOo k
Wistc;dg,lzdzc{teisaﬁj LOftesmO d d ls;tsl]’ts;ls@uq’q’ jets tojLk

lteddzydy d Odz! dets o Oy dats, Ubsts {§ toj HABJdE & dgzjdggls'ts HiplsCizg
fBHHjWYCO jJet EyjBdts?2 OCIldodetsMmisd. | teOdzdy0O d3d
st j dadets IstsdzC ©O: BsH jdz2 M smsedzO 9" HO! EBHslstsot
tcOh jdzdj € dzgj2?2 ftoj otcOSDjds WnOtegig@dz'tsdplisyj dih) iYLz tc @B s
BjIstsH ItejBlzjls wWodzgr » ftcQoddz dimf sdz’ L so OdedWj:- 2SO
dzdj ¢ dBsHjdzd HsfEzmMddks, d BWLOI] d dets?2 Y dSMO

s
Bd ud M =Pls qu Jffidfdzste OB tsls§ ) 6 dzj wOIsdo dz' B3 d dzMmlistelz a3
COC BHddz dL yYjdesteOdz dgr =, d Jjets tejhjdedi daiydls
sOydd LOHOdd?2 M eotMmMiftesdL o jHjdedV ¢ slisteahtisdotz Ctis M g

XIX MEXYHAPO[JHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLIUA | MLIHC «HAYKA W NPOCBELLLEHWEN



WORLD OF SCIENCE

esd  dpl s, Ukt Sdz HOY b fbHjdsy SsEOkAkr:
Is

Is§ dzt dzgj Hsflskzf jdz, d Ijd3 MOB d3 fSHHjYdoOJIs daf {
3.4. vidiBts2y J2BHSGfIE2M)yIsdzZ2 y dzBEkzYy M2 B BY 6
Yyjlsoy tcls® ¥ tcdgiBl§ Bap dedflzj cOlsd o degts?2 dgtsH j dzd H dzvj -tcOL to

tesydzr » BOLjtdOdzse: IsjMmistse, offtesMmtse M or BBisd

d daqgmse [3]. | bjcdduimiéds ndMmydfdddory-sdz

dz" BOljtedOdzse MteOLE 5 dzgj MEtsdz! Cdd3 Isj B3O, Jylsts

fsHOb Olsj dzv .

s Iksdkk ®BjlstHE fiedd $Ojlk OoktsdkOsdL Oyd® 6Bt
fescteOBBdetse Odd™ G j dzj 6Olsd o dzOY to tigts i fp ey oz B Bgj Bl s
d Hdw Usttdkdse Odd" MH ey Olsj dz' G tsesto S dzs L § Pa
shdeClkz, dets d tBI wWhdsj dedv Jv ftedudds . | dgijfglsy
fMise § dedz" 4 56 te0Odzd U ded Ms dolz@ HsYe YOdds( fifls diyf da @z & tsen 4 diAp 4
HY dzdats 2 B teOlsdats? Moddzfo jisdety toly Y BL Calzdsissy ditslists S Iz |
LG OLOd]] dO dzgj Mkh jMmlsoks hks fsedj Bk [5] .5-Clsts
stso Cd Isd fised i) MEEGE dOHOdd2 d Yjtekses? sSs@OdSE:
ydd ol fsHOoOlj v fjtejH dMitd LsoOddid g -t5yjd
Bkjls ftoddsjdej dedj BjsSHO o dhtsesotd, O da k¥ std
flskHjdlsO BOCMdBOd dzO.

RB dzdzw N y 52 )

) GO jHY degder 2 OdOdzdL §COLT 90jls, ylsts Isj@ded yjf
csfiedwisd o ©BA&OM 2 Hd foddjdi dzd" & j dzgj ©Olsd o d
NS Ow fmdsy dshls! ded@s f s CHIsHREdHs dz0M s Hi jEeeas s 59 ¢ O
2O ftsHeltsoClk ddzHdodHEZOM dZ'r 7 9 0OttdOdzlstse L OH Odzd
Mo 8C kY dsmisd ML HOs s kmss2ydeky §slstjsdshls! o
LOHOMGEGY Wjdzgj dzedv. sktefr HtosctcOBBJtctso Odedw d B OL
d SfjtOkdodts? GBEObds?2 MowLd, fosWodwsl Lk f
MlsOl! j ftojHdsyjdd C&OmmdiEdsoydy djlsdHse
| C e,y OV il o) cwkffr: Gjd ©OYd¥ bkwj-sdz A
iy Sk MOBsMmissWlsj d' ds? ©OsslsT d MLHOKRIS-HdOC
tctso Odz' R OtOCIsjtedsr § Myd dzOtsdd o Hd fijy dsfcdefOfy 4 to
Oodgr 5 dL Clster o ©MlsOY s M dsddzsfls! jBSH | dz,
& OO (bt SEteOddujdd] Wwodvjlhmw MSoL d &
ofMjn 10§08 ©OBGIT
Odetsd h 2 & Is tsjHdjUg AL dedz’ 12W WifiSSlsz i ls o j dedz” 2 o
iBdz & OljtdOdss, .t Sdoskzdiifsyd dls G,z ygjndid WIs taf
slksoC 0O dOdesd) ) kttkhisy BSO, O »0kdOlsds desml
CWGgdsmis! SftjHjdYjlshy daj ddhlsel k) dstsd 0o
cow yjdz dz0O 9:BHJ d ¢y jtelsdov ftose jtl O
EsedujMeow 1 UWjChkdodshls: GHSEOYdJs OjMmw o
d2 o' osH MuMmissdl o ktd, Ykt ¢jdaj OB o dzr 2

dzts mEﬁJMBaJ@@B COMh qew jIs jets &jlssHdujm
st ddets §jtemfjSlsdojd ftod My SYOd]@E Hsjd-ubgtssc
q&mbmz@J@s BjtyYIls dzO fjBY bLtozHtsY G3SC ]  StotOrH j dzd
Bsoa CO LOHOY, ftse jtlO Cttotej Cldetsfmisd d sy dz O
@O 600 dzj ded ™ BB OB Sl8'slSE O] Hsfipls@ednde ols v totg @ LSEF) dzH O
ftosmise HdY SCsdCtjlsd 7 kjnddujmcdr Skehmses, §sf
0 jtCd oLty HO] Bsets KOkjtedOdkO d  &fdtdyj s ow
sBlkzyjddy ftdsctdOd®ReEistsg Odg B OL Od3d H Odzdz" = .

XIX INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU

ON go-«
— —_

Q W

() Q=SSN ﬁ-'_Gl.S‘Iﬁ-
=33

q—.
R‘HJJ;&IL

EwﬁL



I3} WORLD OF SCIENCE

swe2lfd 2kfh 52 df @

1. Kasneci E. , Sessl er K., K¢chemann S, et e
of large language models for education // Learning and IndividualdD#t$t@dcésl. 1030 Art.
1022740 t J > v =3 BURL: Gttps://doi.org/10.1016/).lindif.2023. 10228 €)(tc O M [2dH{2026)

2. Sarsa S., Denny P., Hellas A., Leinonen J. Automatic Generation of Programming Exercist
Code Explanations Using Large Language Models // Procee@bigz ACtieConference on &tern
tional Computing Education Research (ICER Z)2.0 P. 2743.0 { J ) ¢ 3 Is BRLO
https://doi.org/10.1145/3501385.35439598 © tc O M j2d#6{2026)

3. Raihan N., Siddig M.L., Santos J.C.S., Zampieri M. LargeMaaledsiag€omputer Science
Education: A Systematic Literature Revizv { Is tddy dippldd t@fiXiv:2410.16349.20240 { 1 Y d o3
H 5 ff SURI: @ttps://arxiv.org/abs/2410.16818B @ tc O M 3@ 2026)

4. Zhu M., Xu L., Ericson B. A systematic reviearaf cestarge language models for computer
programming educatiorddj € Is tadsjdagizdteinXiv:2506.21818. 20250 t J ) { g SWRL.0
https://arxiv.org/abs/2506.218 8k © tc O M 3] 2026)

5. Azaiz |, Kiesler N., Strickroth S. Fe&Hmaatatioroif Programming Exercises WitkdAGPT
[C dzj € Is tc tStaljds] 2t arXiv:2403.0444908 2024. & t i) d s 2ZWYRD:
https://arxiv.org/abs/2403.044E0k © tc O . 4@ 2026)

6. Moser S., Pustulka E. Enhancing SQL Learning with Large Language Modelan&enerating T
tions and Explanations for Educational Use // Proceedings of the Fourth International Camference or
tions in Computing Research (ICR'25). Lecture Notes in Networks and Sysig@n@)asot. 3gBiiger,

2025. 0 { 4 X dHds s WRLO https://dwig/10.1007/9383195652 23 [ OlstOB tc O M j dzd W
14.06.2026)

7. ssdemMsOdkzlsddzso © [ . 1., Isssydadde 1. 1., 1 ]jlstet
dmS¢emmlilse j dadzr 2 ddzlsj dzdzy S Is o BtOL 59 Oday 202301 d ME &M
2.0 & .6480t Jdd3 HsMiskzY O: URL : -4PAB20282s364/8/ d(ori Olp@ gts 6l i

dzdw: 11.06.2026)

8. ssh CddzO (. ¢ . , JtstGHlsafr]COW 1-J1 ., JQdeJH" = T .¢
1 0dzr hjo 1.¢. | JdzgjtcOlsdods 2 q’ﬁﬂLIzls‘rpﬁﬂsixq’Jq’dzdzf@BquKJSJls
fsHasHtse d ftOCIsdS ¢ tod d3sj dzj ARP250 5/ B 4ofiph. Jij3@sB cOL
tdddds Hsmiskzy ©: URL: -3617202836-365 M o(i . @ls @ / 4 0tc @M 9 BRWY :

9. tEHj S8 [ . 4.} J dizeOlszhiddv? ad HS 2MMmise § dzdz” 2 d d
MsteOlsjedd, ddmstozdj dals’ , 18I20ZB®" / B (AP HIBXEs(d d yj M S
Nddz Hsmiskzi O: URL: ht t p s :-iskisstwermgytellektllyaprep&davalyau / a r t
strateginstrumenty t i ka (1 OlsO tBtOh jddw: 15.06.2026)

E stsfr dzsce® . ¢

XIX MEXYHAPO[JHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLIUA | MLIHC «HAYKA W NPOCBELLLEHWEN



WORLD oF SciEnce [N

YK 001.894

[0BbILIEHNE JHEPT 03P DEKTNBHACTWA
TENNOUCTIONb3YIOLLINX YCTAHOBOK: AHANN3
METO0/10B U TEXHWYECKNX PELLIEHWIA

KPHYNA AHOPEN ONEr0BIY

oMY d tc Odals
ALa Lo 1 [ ot b sty dddeg e

1 Okydzr 2 wkCtseotsHdlsj dz :
H. Is. dz. ,

ALafo 1 oepm ga.doe

I sz yROesls] wOMMEsktj d shdsed’ j &Of tcdp
fsd Ly h dn  ifiskdsO dgtesolsiEts o( ugr oY) JOhEj  Hits frjdzih foddre e
OOddL fslsjt! kjfdsls' o Isdqfsern GRU, o' B
d&j dzdz@O% bklddzdL Oydy WdLdujmSs?2 Ikjfdsksr kot
EftcOo dzj dzd W . ) o] H datsdgj O fiRE S5 j @ © 00 sty daf 1§ Is jtiz
5 OdzOdzdL ©. ltedojHjd tjLizd SOr tOMyjls@-
BOdGd, §COL" 908N dj Mmdedh2%zdg J usOMBIsH O] Iststf dHa
or o sH s tffipleds tedfdsj Isteids | o3 j 6O ktodzs? ElsdddL Oyd
[ dgwh y ¢ i dejdifasmt WY j Clsdodesfmls: , Isjf desdmy sdz v -
hdj €OL', 1SCMmjteedw, OolsiOdLOydqw, tjSky]
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Scientific adviser: Tyurin Mikhail Pav

Abstract:This paper examines the main areas of improving the energy efficiseymtshéam
boilers and furnace$i¢at exchangers and drying chambers. An analysis of heat losses insk/f
units is conducted, highlighting three key approaches: combustion optimization, enhanced
sensible heat of exhaust gases, and the implementati@teaf eatrol systems. A methodology
sessing energgpving potential based on exergy analysis is proposed. Calculation results for
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CALCULATION OF THE HOLDING FORCE OF THE GRIPPER MODULE OF A MOBILE R
RACKANDRAIL MECHANISM

Shabayev Ivan Olegovic
Pavlovsky Timofey Evgenievic

Scientific advisershéetniy Aleksey Maksimov
Prokhorovich Sergey Sergee

Abstract:This paper presents the design results of a gripper module for a mobile robot desig
training pallets. An analysis of existing industrial grippers led to tha satatidpimion mechanis
with a single servo drive. A kinematic diagram was developed. A holding force calculation ¢
nominal torque of the Nldtle Smart Servo drive is sufficient to reliably-grake6Qaking into ¢
coundynamic loads and a double safety margin.

Key wordsgripping device, kinematic diagrarangmikion mechanism, holding force, servo @iy
bile robot, calculation, kinematic diagram, friction coefficient.
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[IPUMEHEHWUE CUCTEM MOHWTOPWHI A LA
[OBbILEHWA HALJEXXHOCTW BEB-GEPBUCOB

HAYMOB [JAHWWIT ANEKCEEBWUY
MlskHj dals
ALdfu 1 clBMSsomMSd?2 csMkzHOLhbS §uzder P & I

I 5B EmyMgOsOmMMEOstde Oj s twed Mdhlsjd &
jwodmse. [ OMCtE" 0 O kMY shdsedy j] oadH' dOBd
kcOmMMdesoSd LOfsmss. [lHjd dsj odddBodd,
shdeSOd, Btsejhjddwvd d §80Skduyj NSsBE L dOoy
[ dgw h oy ¢ ydsesdsfIsstmtey] jdame, d fp,J BAzOH j Y desfyls! , HEMiskfd
dzd w .

APPLICATION OF MONITORING SYSTEMS TO IMPROVE THE REMABISERWEES
Naumov Daniil Alekseevic

Abstract:the article examines the role of monitoring systems in ensuring the reliability of we
main types of observable data are considered, including metrics, event logs and requestdrac
tion is paid to availability, response time, errors, alerts and the practical importance of monmitc
dent detection.

Key wordsmonitoring, web service, reliability, availability, metrics, logging, alerts.
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YIIK 633.854.78

BIVAHNE TEMNEPATYPbI 104BbI HA
BCXOXECTb CEMAH PA3NINYHbIX COPTOB
KYHXYTA B YCJ10BUAX XOPESMCKOM
ObJIACT

CAMAPBAEB 3AKWP HOCYBBOEBNY

HES s Odes  (
LVieE j dzuMS g2 c¢sfbkhOteflse j dedz 2 b dzd ¢

1 Oz ydzr 2 tolz SmioHttsRqCldzjdris o:
H.-An.dz. , ftes¥]
Viee j dzymC d2 cetMmMkzHOtcmise jdader 2 EZdzdo j

1 ssfzpirdey zIs (S ensLgdmyjndzdzwd | dg@ify dzd ydzOwY ¢ Iz dz! Isfiz
zO, BJEZEO, odkOmddztses d OddsdtsiMmMdHOdksss. Id-
o' n kmsesdwro. ] Oy dzr &3 WOCIststesdz oMmMmrtSHESO Woc
Isj Bt OlsdzO f testcOMIsOdzedj Istey n Mstelss ol 2 26.15 61O
B IsSHdECO BYrIsO d fedddjte sOBddYy tjLkzd SO
L dzj eeds ftostcOfMmils Oded W .

[ &3vh ety Clisdgflels, Isj di3f j teOIs kjted daff 5 edzj,tcc o iy n tifsfe
tej L BME OV tB&ZOMIS! , d&OBtKOIStstcdzr 2 ' Is.

THE EFFECT OF SOIL TEMPERATURE ON THE GERMINATION OF DIFFERENT SESAI
UNDER THE CONDITIONS OF KHOREZM REGION

Saparbaye¥akir Yusubboevict
Scientific advis&hudoykulakB.

Abstract Sesame (Sesamum indicum L.) is a valuable oil crop with high content of oil, protei
natural antioxidants. In Uzbekistan, interest in its cultivation is increasing under arid conditic
factor for seed germoratind uniform emergence is soil temperature. This study examinesriie
perature on the germination of three -Is2X.a(
methodology of the laboratory experiment and an exanpbblEsesealpresented. Optimal tempe
conditions accelerate seed emergence and increase germination energy.

Keywordssesame, soil temperature, germination, seed, variety, Khorezm region.
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MAJIETO ENEHA MB.PHUO?HA@, o

ALl RuEMsdlskl tsmMd2MSs2 d
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Md2Mets?2 dhfyedEgmdass c@elzod - &GOl ttd Odts e -
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UjCjtOdsds o bfdsadwh )i tsddlsdyjyldas jls zd
MistcOdo Odzdw d Moty d3j dedets?2 H G dzsdZOIsd yj MG 52
[ ;3w h ) gyt ushigfydedm S OW  d i3 § ted W-4 C gz tpd YU fH ] @O dah-
Mcow MmMdkzxs 0 t smimdd.

TRADE AND ECONOMIC DIPLOMACY AND THE SPECIFICS OF THE WORKADF THE
CONSULAR OFFICES IN PERSIA (IRAN) AT THE TURN OF THE 19 TXXCERNTURY.

Maleto Elena Ivanovn

Abstract:The article examines the specifics of the work of Russian consular institutions in Pe¢
and early 20th centuries. as a keymiesit for the implementation of the foreign economic stra
Russian Empire in the region. Based on the archival materials of the ARAN, AVPRI and
author analyzes the mechanisms of assistance to domestic capital, legeddrippisgidos and t
role of the diplomatic corps (consuls) in competition with foreign powers for influence in th
The relevance of the article's topic is due to the need to reflect on the historical experience
longtem trade and economic partnership between Russia and Tehran in the context
transformations, which allows us to draw valuable lessons for modern diplomatic practice.
Key wordsRussian Empire, Persia (Iran), trade and economic diplaaracprRulss service.
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VERBAL NEOLOGISMS AS A MEANS OF DYNAMIZINGNSPEECHNLINE ENVIRONMEN
Khodus Anastasia Eduardovr
Scientific advis&egaNataligAlexandrovni

Abstract Any weknown language is like a living organism. It easily adapts, expands, and det:
ed vocabulary. It also responds intiahtysocial, political, and technological shifts that have-b:
ring at a rapid pace in recent decades. The Russian language is no exception. It remaing-re
mand thanks to the numerous neologisms that enter the language esenedmgidins allow the |
guage to keep pace with the modern world. The primary mechanism for language renewat i
ing from languages whose speakers are deeply immerseedigecfidticiss Thus, new vocabulary
to adapt to a rapidhanging world more quickly. Neologisms have their own characteristics o
structure, and adaptation in the Russian language. Due to these characteristics, they aee |
search by many linguists.

Keywordsneologism, analysis, marpb@nalysis, vocabulary, slang
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EGYPT'S "PROKINGDOM" PEJORATIVE
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minugFirst Dynasty of Egypt from 260 to 551".
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TECHNOLOGIES AND TOOLS OF BELARUSIANNWIAREDICERS
Kirilchuk Sofya Alexandrovn
Scientific adviser: Klunduk Svetlana Ser

Abstract:the article presents the results of a study of the teachndltgids used by Belarusian-n
influencers, using the example of two bloggers, llya Shinkarenko ("shynkarenkaa™) and Vle
("the main reviewer of Brest"). The author notes the technological minimalism in promotir
these lmggers as a proof of the authenticity of the information, which builds trust among the a
Keywords:micranfluencers, influencer marketing, technologies, technological minimalism,
Belarusian market.
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TECHRLOGIES FOR FORMING THE MEDIA IMAGE OF AN ORGANIZATION
Vakulchik Diana Andreevr
Scientific adviser: Klunduk Svetlana Ser

Abstract:this article examines modern technologies for shaping an organization's media imxas
ample of the Belsian dairy producer Savushkin Product. The author analyzed the organiz
presence and developed practical recommendations for optimizing its media strategy.
Keywordsmedia image, reputation management, digital communications, cigeisePiedseEmter
(UGQC).
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THE IMPACT OF &85 ON HUMAN PHYSICAL HEALTH

Khaptanova Valentina Abavr
Bardakhanova Ekaterina Pavlovi
Mantakhaev Grigory Aleksandrovi

Abstract:This paper presents an analysis of the relationship between chronic psychoemaotion:
deterioration of gioal health in students of Irkutsk State Medical University. The paper disods
physiological mechanisms of stress response. The results of our own empirical study are
revealed the most common complaints: sleep disordegadatgutestinal disorders, and frequen
Based on the obtained data, the directions of prevention are substantiated.

Keywordschronic stress, psychosomatics, students, cortisol, defense mechanisms, prevesiti
orders.
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YNIK615.825

JIEYEBHAA OUSWYECKAA KYIbTYPA MOCHIE
JHI0MNPOTE3UPOBAHWA TA3OBEAPEHHOI O

CYCTABA
BOPOGLER CEPFEH BATIEHTHHOBY

COdHdHOL d&j HdyddzMS da dzOkC, sl jmst ¢ OWjH

NEMYEHKO KPUCTUHA NETPOBHA
flskHj dzlsC O WO Jfints 't Otz dzek B3 Ut Getz' dzs B j OB
fsmMEsemMCd2 §JHOGBcHda] dLtdBd I

I s e OL OB SISO d tyjddls! fLscteOrBz
jLdteso Odzdv sOL BB HIg) dedetse s MEfisOo O.) dds 54 toth
otsLtcOMls 62, 3N6,8 EBHO). RLABjteWwdd tBI Yd HO
UitjL 4,8,12 dajHjdginj dzjj Lfpalef s@dgq j Eo g yd dzt
Bsd MdedL d zOMm:! M1, 26 Hdssildeldep0 daig® | 'pkt®., -
WjiCkdod® d BjLBYOM&O, &syjls Brl! tojCsdj deHt
J BWh et 1 deHigffcesls j L Jictso Odzdj IsOL tsB j H o dzdzsts 6O
ydw, Bl Yd® Hodpdgd?2, Btsdzj oats2 fd dzH

THERAPEUTIC PHYSICAL TRAINING AFTER HIP REPLACEMENT

Vorobyov Sergey Valentinovic
Demchenko Kristina Petrovr

Abstractithe aim was to develop and evaluate a therapeutic exercise program after total hip &
prospective study incluled pati ents (mean age 62.3 N 6.
goniometer, pain was assessed using the Visual Analog Scale (VAS), and the TUG test be
after 4, 8, and 12 weeks. Results: by week 12, flexion increaséd fré&n 824 t o 10 1
pain decreased from 4.2 to 1.1 points (p < 0.01), and there were no complications. Conclusi
program is effective and safe and can be recommended for outpatient rehabilitation.
Keywordship arthroplastiierapeutic exercise, rehabilitation, range of motion, pain.
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EPSTEMBARR VIRUS AS A TRIGGER OF AUTOIMMUNE PATHRO®GVMOLECULAR
MECHANISMS TO CLINICAL PHENOTYPES

Ryabov Nikita Dmitrievic
Scientific advis&orablev Rodion Vladimiro

Abstract:in recent years, a significant body of data has been accumulated indicating tBatrtt
virus (EBV) istrlomited to the role of a passive infectious agent, but is involved in the initiatic
nance of autoimmune reactions. The review examines key molecular mechanisms such as r
B cell reprogramming, immune dysfunction, ancdreattataint infection. Special attention is pai
clinical associations of EBV with immune thrombocytopenic purpura and celiac disease, whit
less often considered in the context of herpes virus infection. Possible diagmostitcaapproach
resulting from understanding the role of EBV are discussed.

Key wordsEpsteifBarr virus, autoimmune diseases, molecular mimicry, B cells, thrombocyto|
celiac disease.
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AND CANCER PROGRESSION
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Shestakova Karina Yurievr

Scientific adviser: Kiaexey Anatolyevicl

Abstract:Chronic inflammation is considered one of the major factorgenésatcinterieukirfl-6)
and canceassociated fibroblasts (CAF) play a significant role in the formation of the tumor mi
These components maintain inflammation, stimulate angiogenesis, invasion, and metastas
The artie presents current data on the involvemehtaofl ICAF in cancer progression and dis
potential therapeutic approaches targeting these factors.

Keywords: IL-6, canceassociated fibroblasts, CAF, carcinogenesis, tumor microenvironm
inflammation.
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“GREEN DENTISTRY": ECO-STANDARDS AND
INNOVATIONS IN TURKISH DENTAL GLINIGS

ERISHGEN LEYLA M.

Independent Researcher

Abstract:This article examines the conceptual foundations of "Green Dentistry" (sustainable
and the practical experience of its integration into the dental spoibbt thieTurkey. The stualy
lyzes the environmental footprint of traditional dental clinics and outlines the key econone,
logical drivers promoting the adoptionstdretards in Turkey. Special attention is paid to digyite
tions (CAD/CAM, digital radiography) and +esangceechnologies that minimize medical waste |
substances. The findings highlight the strategic importance of green practices for enhancing
tiveness in global medical tourisrhapidg the mindset of the new generation of dental professit
Keywordsgreen dentistry, estandards, dental innovations, Turkey, sustainable oral healthce
waste, digital dentistry.
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1. Introduction

Relevance of the study. the 21st century, the global medical sector is undergoing a snassive tra
formation driven by the concept of sustainable development. Tradhiyipdaekdiatits high clinical eff
ciency, is a resouioensive industry that generates a significant environmental footprint. Daily clinical
ations produce substantial volumestmbdegradable medical waste, includingsenglastics, pait
drapes, saliva ejectors, and dangerous chemical components such as dental amalgam and conventic
ograph processing solutions. As a leading global hub for international medical and dental tourism, the
of Turkey experiences a rapidlingroflux of foreign patients. This booming demand inevitability increas
the ecological burden on local ecosystems and municipal infrastructure, particularly in coastal resor
like Antalya and Izmir, as well as in metropolitan areas likéoissajorently, investigating how Turkish
dental facilities integratestaodards to reduce waste while maintaining high clinical performance is hig
relevant.
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Degree of scientific elaboratiorhe fundamental framework of environmentally sustainable
healthcare was established by the FDI World Dental Federation through its global consensus stater
"Green Dentistry" [1]. Internationally, the general challenges of dental waste management and carbon
reduction have been investiggteelsbarchers such as N. Martin, M. Sheppard and colleagues [2]. Witt
the specific context of the Turkish healthcare system, practical guidilerediyfqpractices and dental
waste control | aws ( Tébbi &rinedir tlherwerks ofdooah gciendisks ¢,
including E. Soslu Bulut, M. Agaccioglu [3] and C. Soganci [4]. However, there is still a lack of compr
research analyzing how these green standards specifically impact the corporate socialirggponsibility ¢
national competitiveness of Turkish private dental clinics operating in the medical tourism market.

Object of researcfhe object of this research is the contemporary dental sector of the Republi
Turkey, with a specific focus on clinics angatgrdational medical tourism.

Subject of researcithe subject of this research is the process, methods, and practical outcome:
implementing "Green Dentistrgtadards and digital innovations within Turkish dental practices.

Research objectivdhe primary objective of this study is to comprehensively analyze the theoret
foundations of the Green Dentistry concept and evaluate the practical experience, technological inn
and regulatory mechanisms driving the integratistarndasan the dental clinics of Turkey.

2. Environmental Impact and Waste Management

The operational activity of traditional dental clinics is associated with a heavy ecological burder
the continuous generation of hazardobsydegradable medicateialhe specific nature of deotal pr
cedures requires strict infection control, which inevitably leads to the massive consusgpta of single
tics, including saliva ejectors, patient drapes, plastic cups, and disposable instrument tréys. Furtherr
clinical workflow produces highly toxic chemical byproducts, such as traditional radiographic process
tions and dental amalgam particles containing heavy metals. If managed improperly, these chemica
nents pose a severe threat to lagcai@gesources and soil quality, accumulating toxic substances in tt
municipal infrastructure.

To mitigate these risks, modern healthcare systems require comprehensive engineering and f
frameworks. The development of systemic approacheditnségrggaary storage, and safe disposal is
crucial for neutralizing the biohazards of dental clinics. Implementing specialized filtration devices,
amalgam separators, along with strict automated protocols for clinical waste manageicedmt, allows me
stitutions to significantly reduce their direct environmental footprint without compromising patient sa
clinical efficiency [5].

In addition to chemical and plastic pollution, the management of infectious and sharp eedical was
sentsa critical vector of environmental risk in oral healthcare. Traditional dental practices generate in
guantities of contaminated items, such as used burs, anesthetic needles, and organic tissues, which re
ergyintensive incineration procesaesdhtribute heavily to global carbon emissions. The challenges are fi
ther compounded by a widespread lack of standardized circular economy practices within private denta
where ectriendly alternatives to conventional materials atdizadefConsequently, achieving a holistic
reduction in dental waste demands not only localized technological solutions but also a fundamental st
sustainable procurement and the integration of biodegradable materials into therdaily clinical rout

3. Prerequisites for EGwansformation in Turkey

The transition of the Turkish dental sector toward sustainable practices is driven by tigittening nati
islation and the rapid growth of medical tourism. In alignment with EuropeaiMaiisiryivafstHtredth of
the Republic of Turkey has strictly regulated the management of hazardous dental waste; including
containing amalgam, toxic chemicals and plastics. These stringent legal requirements force modern
implement advan@sdjineering and hygienic approaches to minimize their environmental footprint [3]. Cc
rently, international patients from the UK and Europe increasinglyfieidiyzet@aodards when choosing
clinics. Consequently, integrating green geiniigitgs is no longer just a legal obligation for Turkish clinics
but a strategic economic tool to enhance their competitiveness in the global medical market [4].

Furthermore, the Turkish government actively supporsatisorsuation throughetad) ec-
nomic incentives, creating a favorable climate for sustainable investments in healthcare infrastructure
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dental centers that invest in green techaogieas solpowered energy systems, ywsaténg vac

um pumps, and certified wagiaration unitsrequently qualify for municipal tax reductions aRd specia
ized development grants. This institutional backing accelerates the modernization of urban dental r
and attracts international healthcare corporations lookirertied padnerships. As a result, tee int
gration of environmental standards acts as a powerful catalyst, transitioning Turkelyinenbadgigh
destination to a premium, sonimonmentally responsible leader in global oral healthcare tourism.

4. Malern EceStandards and Digital Innovations in Turkey

The practical implementation of "Green Dentistry" in modern Turkish clinics is inextrizably linked
tal digitalization, which serves as the main technological driver for reducing théoetimanmeatal
widespread adoption of CAD/CAM systems (@odguLiResign and CompAitied Manufacturing) and
3D printing technologies has fundamentally transformed dental workflows. These innovations comple
inate the need for traditionalicheimpression materials and plaster models, thereby significantly reduc
nonbiodegradable medical waste. Furthermore, the transition from conventional film radiography tc
dental imaging systems has successfully eliminated the usageni¢dabpiocessing solutions and lead
foil packaging, protecting local water resources from hazardous heavy metal contamination.

Beyond manufacturing and diagnostics, Turkish dental clinics are increasingly implementing
clouebased software archit@suo transition toward entirely paperless operations. This administrative s
drastically minimizes daily paper consumption, physical archiving footprintsnsertiresshipping
logistics. At the infrastructure level, progressive pricate gracdopting specialized eseving
measures, including automated LED lighting manageeigoigriighmicvacuum systems that gut o
erational water consumption by up to ninety percent and intelligent climate control systemd. These of
innovations work in tandem with digital clinical technologies, turning the modern dental workspace intc
optimized eaystem that fundamentally redefines the relationship between clinical produativity and er
mental responsibility.

Howeverhe successful integration of these modstaneleods depends not only on advanced
equipment but also on human capital. The professional mindset of the new generation of dental s
plays a crucial role in sustainable healthcare transforoeatiaca@emic studies conducted within the
Turkish higher education framework indicate that while modern dental students and yousg practition
sess a high baseline awareness of environmental problems, there is still a critical needrte-systematic
grate green standards and ressava®y behaviors directly into the university dental curriculum [6].

5. Conclusion

The transition toward "Green Dentistry” in the Republic of Turkey represents a complex proces:
ecological necessity tightlysaligth economic and technological evolution. The findings of this stuc
demonstrate that the integration of modern environmental standards in Turkish dental clinics is no I
isolated ethical choice, but a critical factor for maintaining tioglalictEmzetitiveness. By embracing
digital workflows, such as CAD/CAM systems and digital radiography, clinics successfullg-minimize t
ardous waste and protect local ecosystems while significantly improving clinical efficiency and patient

Future Outlook. In a broader context, the practical experience of the Turkish dental sector serv
valuable paradigm for other developing nations striving to balance rapid economic growth in medica
with stringent environmental responsibdityystemic insights gained from analyzing Turkey's regulator
frameworks and technological pathways highlighstlstdirability is an achievable and highly beneficial
metric for modern healthcare systems. Future research should focus oorsprehersige quantit
tive lifecycle assessments of digital dental clinics to precisely méasuredongmic returns on green
investments. Ultimately, establishing standard natiertéloation protocols for private medical facilities
will céalyze a more profound, widespread transformation, positioning green dentistry as the absolute |
for progressive clinical practice worldwide.

Thus, the ed¢cansformation of the Turkish dental sector acts as a powerful strategic asset, partic
for enhancing the countryés reputation in the
term sustainability, Turkey must bridge the gap between advanced technology and hurean capital.
quires stricter enforcement of nationalmedie laws alongside the systematic integration ah-green co
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petencies into dental university curricula. Ultimately, the synergy between digital innovation and envir
responsibility will shape the future of progressive oral healthcare in Turkey.
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"THE INFLUENCE OF VARIOUS FACTORS AND VETERINARY INTERVENTIONS C
DEVELOPMENT OF NORECTIOUS DYSPERSIANEWBORN PIGLETS"

Kasikhin Alexander Pavlovic|
Kasikhina Elizaveta Alekseevr
Starodvorskaya Diana Vakhtango\

Scientific advisdMakarova Valeria Aleksee

Abstract The article presents the results of a study of the effect of variodgpeeheanties treatment
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sows with Amoximag and Uterobag preparations on the incidence and sefeetityusfdy@pepsia
suckling piglets. The research was conducted in an industrial pig breeding complex on larg
their offspringhe animals were divided into three groups, depending on the timing of drug
The effectiveness of preventive regimens was assessed based on growth indicators, piglets
guency of dyspepsia, diarrhea, and gastrointesiloglgzathh was found that the most effective :
was the administration of the drug "Amoxthday'sSefore farrowing in combination with the ut
drug "Uterobag" at the time of farrowing. This scheme helped to reduce the incichezeohpiligde
ity and increase the safety and productivity of young animals. The results obtained confirm
using comprehensive preventive treatment of sows in the early postpartum period to prevel
pathologies in piglets.

Keywordspig breeding, sows, prevention of dyspepsia, piglet dyspepsia, drug "Amoximag", d
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COMPARATIVE EFFICACY G#HGS24 AND EIR2801 IN THE TREATMENT OF FELINE
INFECTIOUS PERITONITIS

Polishchuk Svetlana Viktorovn
Stein Evgeniya Sergeevr

Abstract:ithe article presents a comparative assessment of the clinical, laboratory and econ:
GS441524 and EIE2B01 in the treatment of feline infectibosigeerThe study included two grot
cats with a convincing diagnosis of FIP, with seven animals in each group. Clinical dynamic
count and biochemical blood parameters, residual signs and the cost of therapy were eval
ment regimens demonstrated high clinical efficacy; hed&Me24 @& s associated with more cor
laboratory normalization, whileZBODshowed a higher rate of complete clinical recovery and

ment costs. The results support an addiealchoice of antiviral therapy based on disease form,
monitoring and the ownerds financial <capa

Key wordsfeline infectious peritonitis, feline coronavirus, antiviral therdp94,G3DZB01, nle

nupiravir, clinical efficacy.
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