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Boobekov D.R.

Development of an intelligent information system for the
identification of affected areasbySos nows ky s hogw

Abstract: The article addresses the development of a conceptual model for an Intelligent
Information System (IIS) designed to detect, map, and process land plots infested with
Sosnowskyds hogweed, t alonalnagd financtalspeeificscob u nt |
government bodies and the regulations of the budget process.

Objective: The aim of the study was to develop and provide the teehapnomic
justification for a conceptual 1S model aimed at monitoring hazardous plant species

and automating document flow and information exchange in accordance with current
regulatory requirements and the principles of digital public administration.

Methodology: The main methods used in the study included analysis of the legal
framework governig information system development, calculation of the economic

effect of creating an IIS, with a detailed teckemmnomic evaluation based on
discounted cash flows.

Results: A conceptual model and IIS prototype were created. A teelspaomic
justificationwas conducted, and the economic eff et
and reducing the need for field inspections was calculated, amounting to an annual
budget saving of 1.7 million RUB.

Conclusion: The formulated IS model demonstrates high practiedlie. Preliminary
calculations indicate a positive economic effect equivalent to annual budget savings of
approximately 1.7 million RUB; the increased detection of unauthorized infestation

sites and proper documentation of violations could additionalgerpenalty revenues

to 12 million RUB per year. The combined effect, calculated using the discounted cash
flow method, yields a payback period of 2.4 years and an internal rate of return of 18 %,
meeting the efficiency criteria for public investment pob§.

Key words:Sosnowskyds hogweed, I ntelligent | nf
language model, land plot monitoring, computer vision, geographic information systems
(GIS), land resource management, environmental monitoring, invasive species
managerant, machine learning, spatial analysis, digital public administration, document

flow automation, economic justification, techeoonomic assessment, system
prototype, conceptual model
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Boobekov D.R.
Use of intelligent information systems for identifying areas infested
with S 0 s n 0 whegweged s

Abstract. This paper reviews modern approaches to monitoring and detecting territories
infested with Sosmws ky6s hogweed wusing intelligent
methods of remote sensing, the application of artificial intelligence and computer vision
technologies on unmanned aerial vehicles, as well as the implementation of geographic
information systems and digital platforms for accounting and controlling the spread of this
invasive weed. Examples of domestic developments implemented in various regions of the
Russian Federation are provided. It is concluded that the integration of intelligeniinda
technologies is highly effective for addressing the monitoring of invasive plant species to
ensure environmental safety and rational natural resource management.

Keywords: intelligent information systems; artificial intelligence; computer vision;
geographic information systems; remote sen
hogweed; monitoring.
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Mikheenkov K.S., Shamrin M.D.
Architecture of a distributed multi -agent system for intelligent
analysis and anomaly detection in network traffic

Abstract: With the constant increase in the complexity and sophistication arcyb
threats, traditional signatuteased protection methods are proving ineffective against
zeroday attacks and mulitage threats. This article offers a conceptual model
(framework) of a distributed muagent system (MAC) for intelligent network traffi
analysis and anomaly detection. The proposed architecture is based on the principles of
modularity, scalability, and asynchronous interaction. The novelty of the approach lies
in the original combination of functionally specialized agents, each of vpeidbrms a
specific stage of the data processing pipeline: from collection and enrichment to
intelligent analysis using neural network models. An analysis agent is integrated into the
system core, which uses an autoencoder to detect deviations from rie network
behavior in neareattime mode. This framework provides a flexible and extensible
framework for creating adaptive negéneration cybersecurity systems.

Keywords: multi-agent systems, anomaly detection, network security, machine
learning, autencoder, software architecture.
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Firstova M.P.
Challenges in he field of artificial intelligence development in
foreign language teaching

Abstract: The article observes the integration of artificial intelligence into foreign
language teaching, as well as related challenges. The advantages and disadvantages of
usingAl technologies and dialog systems in the learning process are analyzed, as well
as the state and advantages of digitalization in teaching foreign languages. Special
attention is paid to the challenges and possible methods of increasing the effectiveness
of integrating such systems into the educational process.

Keywords: artificial intelligence, methodology, teaching, linguistics.
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Brailovskii A.V.

Analysis of stability factors and lifecycle prediction of OPEN

SOURCE projects based on GITHUB platform data

Abstract: The article presents the results of an analytical study on the factors
influencing the stability and cessation of active support for <oemce projects. The
study is based on a salbllected dataset containing weekly activity metrics for the top
1000 GitHub repogsiries by star count over a long period. A methodology for
predicting the cessation of project support in the short term (26 weeks) was developed
and tested. A comparison of machine learning models showed the high predictive power
of ensemble methods, pauiarly gradient boosting, which achieved an optimal balance
between accuracy (ROGABUC 0.91) and the number of false positives. Through
interpretation of the final model, the most significant risk factors were identified, the
key ones being a decline inromit intensity and an increase in the time since the last
activity.

Keywords: Opensource, GitHub, machine learning, forecasting, time series analysis,
project lifecycle, software stability, SHAP, LightGBM, Random Forest.
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{ dMkzdsS 4. [ QigwEBMO h de 6

i W o tgjLikzdz sOIsse d o W o dzj dac
sdzd &30 dzdw IstsG 5, &Zz0 CO0¢CdJ dd3gd dzdz
(Li ght GBM) ftcd fteddwilsdd tej " j da
ssHO® SHAP (SHapley ddisisH, ve
shdetse Odadz" 2 dz2O0 fteddeydtf O S JjteOlsdo dzts?
9C dZOH COYHBGEtB ftodL OSSO o9 dltsetsoatsy (o]t
¢ dzOdzd L sBh j2 9 O) detsfils d ftedL dzOC ts9 (
ZOdBtsdz hjjg odzdwdzedy dzO e HMEOLOdzdj B5EC
- mean_commicfj edz]l 3: StHdzdyj Msos CodBBdB3dIsse
dzj H j dz' .
- age_weeks: otLtOMmMl ftosj CIsO o daj HJ dzw F
- weeks since_ |l ast_commit: Csdzd yJ Mlso ts
fsmdzj Hdzl 6t S sdi3ZA3d Is ©O.
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t dfkzdsS 5. 1 Oydsfls! GtedL dzOStse (Li ght
| dzsB Odz! dzf 2 Ouda@zqj dzfRHIAIRT o 6 ) f L o tsdzd dz
~nOOCIsjte d dOftcOodzjdedjy odzdwdedw L Isdrn
9" MsC 5] L dzOyj dzd | Mtcj Hdz] 2 OCIsdo detsfyls

(mean_commits _ 13) d 30 dzts J 9 tcj dzw
(weeks since_ | ast_commitd @ s ddsd W daff tg t
(dma SHBGPYjdzdw M3 h jdz@ odzjots, o BltedyoOk
Hdzd IsJ dz/ dz" § ftesmMissd ) tcOL tcOB BISC §
weeks since_ | ast_commit) weo dzw 8 Isfqgw fr
ECOL T 9 @O h j2 &ZO0 MmMEBtis] ftoj CtcO©zPdey fdz s
mdsd M dz' oftcOo B) Il sLtOmMls Jtetsj CIsO dd3j 4
BsdzsH T | d syJd dz MmMisOte" j§ ftesy CIst d d3d
MsOB ddzt dezsmisd, o© bkt otjhigy CO¢ sy CIsr
o Ltz ttdmt O.
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SHAP summary ans LightGBM

High
mean_commits 13

age weeks
weeks since last commit
age_after peak weeks

avg_comm_per _contrib 13

Feature value

std commits 13

seasonal_diff "
{

commits_trend 13

T T r . T T Low
-6 -4 =2 0 2 4 6
SHAP value (impact on model output)
tdfmMizdese 6. SHAP summary HddVv Light G
) O g dad J
l totso j HY dzdzts j dimfidzj Hiso Odzd | f sL o 5dzd dzts
LOHOYyd d HBsMiIsd y- shdese dzts?2 yJ dzd . 1T dzo
&k ssHdC O, ftsLotsdzw e h OW -AUCM s 08D Is 5y
ftocsedetsL Jictso Ols! o CtcOh j dzefjo u® & le doetf dptasdj € tist
cstedL Bdzlsj] © BdZEBHO.
VMisOdzts o dzj dzts, Yls ts MisOB d dz' dzets s d N
L dzOyddlsj dz' dzts 2 misy § J dzd sftej HY dzWw B Isfpw dz4
Hg&ZOBdEts?2 dmr 0OCIsde dzsmis(. sdzt yjor dadq W O
tdMSj LOSEK' Isqw, Wy dzw b g5 gk i ls B dzd § 6 dpdkq Is s
CcOSBMiecsydzetsdz f J e tSH J§ d, 9 Mt dzdztsMmls
cOL tcOBSISC | . v 0Cdd3 sBteOL 543, f sHIso j toy
dzj f o] o7 o dztsls ! d o] Gzdzv tcdzts s 9 ¢C d&zOH O
9 Oy dzr d&3qd fsCOL Olsj dzv dzd CLHBtcSOB B dzt 1f tizts
Csdzd yd Msots o BftcjHJ dzy dedz" 2 Bsdzd dels o toj di3g

it OL OB t5ls O dzdzO W s H j dz! d or wodzj dzdzr |
dimf sdz! L so Odgr &ZO ftOCIsdej Hdzv ML HOdMdW
opers our ce LOodmddiidsmisj 2 . Clsts fsLotdzdls

tcOL tcOB tsls ydf ®@pxlzdatse tsg 'oco dzw Is ¢ ted MC d, fmo w L
fto CON jddj 3 YHHjtCd dhftsd k2] B -
ftcdoJdzlsdode | B®BIJW'r, OSCd] ¢C0¢ fsdmé Oz
MmMseMmise § dzdzzy Y SHHJ Y C 2.
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s MBS dzdlsj 6Ok k"

bH'™ dzsoa O A . v, [ ODdetsodzsp . t & . t L ded swjQNM O dz! dz
dzls j ef toj sOydd tojLzdz sOIstso ftots desL Jtotso Odad W
tesBdzy 3" or ydmdzdilsj dzr dets?2 d 4 ted ¢ dzOH B2 HBOIj BOIs

1 OdzOdzseo ¢. 1. [ Ohddedetsy tsBbkzyjdedd d E@@EEzmmIse
ELis2). dJLH.IH] Bls] tof Oidd' 7,2 2.2 5 .
r4 l1tOHB [ . [ Ohddzedetsy tsBEZyjidad js:. : O dzcdtdsig dids d3r2 0O
2 M.

r 4 totsde, {. 1 tod € dzOH dzts § O N d dzdztsj e asrBniz,y J Kze § a s
ensor Fl owid&l g. : rp @ CLOM00O,M.

r g 3dH JjdzSts ¢. wdz2yoO2ddzr 2 dzjfm: COC -Bise jodzj 2 Is
[ Cdzj CSIstetsdedzr 2 to] MEzind ¥ d i3 éon slg E3H@:] dAftst. ps-: / / my b
demidenko/sluchajnyles-kak-priruchitodnuiz-samyhmoshnyh/readi | Ols© v 0h j dz
03.06.2025.

6. 1 ddaz mMjdz €. 1S Isdyy MSd2 OdzOdzd L 9 tcj d3j dzdz'
MisOlsdmisd ¢ 82 d d30N § dzdz" d3d 6z W dspded fds2 1 .

7. mi jdz, vy. lwtsjClsdese Odzdj Mmdmlsj thu IdgO.h:fFdzizsk ts
} ilsjteBlztdd® 402 (N2 3.
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urs 004. 85
12 dzsomMCd?2 ¢. 1.
t sfd2m¢d2 lSJMdelsmd‘miﬁlgd?tSmCaO t sffdw

[jsHBdEEedY MBSO HOMMG & H&Y O0dOd
] slsCter IsT &5 dMAGHU &3 CHEBd dO §

b dzdzts Is Oy dfiyls Ols* j ftoj HMIsOo dzj dzO ¢ s dzj ¢ MdzOW g
HOdzdzr = HdzZ" OdzOdzdL O ¥ dL dzj dzdzismfrsoungef Icdz@ € &b S0 d da
[ dMOdz BBdesetst IsOf dz" 2 Odzetstedlsd3, tOL tcOB 5ls Odzdz
BjlstedS OCIsdodesfisd dL GitHupts L [fistisacts jj 99 dzdaR@Gdzds js
MtcOoa dzgdIsj dz' des Bz OdzOdzd L &2 d € 5 BRESTEAR txfo O dzdzts 3
GraphQLAPIH dzv tSBrtSHO BettOdzdyj dzgd?2 d flksddBdL Oyc

sBl Y di3gtso H Odzdz" = . [ J sOdzt des tcOMMBsIstej dar 5B
Yyddzjoss?2 oresttd tjfsLdlsstedy o, OctejecOydd H
sOC Y Jd B3 StsSHT ftcj Ho Oted Isj dz! dzts 2tc O sdzjc@dzS s ¢ dzC
sBiJMfJjudddy GCOydmbseaO® d ¢ sSdzdslis’ Jlstsetso tsG ts
OdzOdzdIsd yd M ses dimMmdzi Hise Oded W .

sdzt YyJ o' J: muasH® GtBedP|, REST GraphQL opensource 0O dzO dzd L

H Odzdz" =, fsHESISS9 C O HOdzdz 7, otej d3j dede'djj oW H'

HOdzdz" j, f Otefyd dzc .

Brailovskii A.V.
Methodology for data collection and preparation for the analysis

of opensource project activity on the GITHUB platform

Abstract: The article presents a comprehensive methodology for collecting and
preparing data tanalyze the lifecycle and development dynamics of ememce
projects. A multistage algorithm designed to extract tisexies data of activity metrics
from repositories on the GitHub platform is described. Special attention is given to the
comparative aalysis and combined use of the REST API and GraphQL API to bypass
limitations and optimize the process of collecting large volumes of data. The general
procedures for forming a target sample of repositories, aggregating data into time
intervals, and methadfor preprocessing and cleaning data aimed at ensuring the quality
and completeness of the final dataset for subsequent analytical research are examined in
detail.

Keywords: Data collection, GitHub API, REST, GraphQL, ogenrce, data analysis,
data prepration, time series, data management, big data, parsing.
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fteso JHJddWY ISOCtets OdZOzdL © dz sBrtsSHdd ¢
OB tstc HOdzdz" n, tslstcOY O h d2 HJddOBdSE OCIsc
#IsOdzH Otels dz" J MmMtej HMIso O, ftc] HEMISsOo dzVv | O3
fsLosdzwels fftsdzzydlse o idlssitcdus))ims dzdz w G
MisOlssydzts?2 GOz dzv tedztsls* & . 1 51 szt
ddzmistczd&3j dzls Otedw Hdzw MBSO HOdzdzr = WwWodz
w o ftetsojHjddw cdzzetsCtets dMmMmdzj Hiso Odad v
HictsB dzts st d gt dzfs? sfpdsasjHisigd ¢ d d MB tc O
dzdz" - H dzw QdzOdzd L O Mils OB d dz¢ dztsEparde )
s GIlstso dz0O ftod d3j tc g f dzOIs W st d3' Gi t F
MMd3OIstcd o O Ismw oM L IOy : sls OdzOdz
dmMEC O yjdzjoer n  tOcttayLeddsysftald j a3 IsHasf ¢
Isjtco OdzOd3 d dr MdzjHEZEN j2 tydmls
O Z2OdzdL ftotsetcOdidzder = ddzlsj oW j 2 Mtse
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e
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COyjmlsa j dmlstsydzd ¢ © HOdzdz" = 09
fdegj 2" d2 o Bty ~tfmisddze Hdzvw Mo dzj M
fJjuyj dedvWisH jradiiylsoafwOdipg f dzOlsW stcdzts?2 d
ILiEslsimMw HOo O fHtotsctcORR®Rder 7 ddalsj oW
API d GraphQL API [ 2, 3]. 1lrBtste

J

dZOydd weodzwjlsfqw Cdzvsyjords fftetsj ¢ lsdz
Isd o dayfylales fiffls 'dz@®@ Mj s ftosyj MMO MBtstc O
T AP ftclJ HIMisOo dzw j Is mtsB 5-2 ¢ d
sted j dzls d te s Odzdzr 2 f SHRABH. S OY HOW Mmizh dat
fsdz L s9 Olsj dz |, L OH Oy O0O) dgdd3j jIs Mo ts? z dz
f sz yd dzgdv dJde sted3Oydd (@zistsiss isdtges 2 ushsd As (
LOf totsf. ltojddidzh jmMlsetsds REST weodzw j Isfyqw
MstczC skztc O slse j IsO H dzw COYHBEB L Of to
LOHBS EZd3] dzls tetso OdzO. [H&ZOSCts ftd Mty I
fSHAtSH HJ Bsdhistcdtelzj Is fipg sdylsdzgH tsfif lss@izudf.Is
Cedidzd Ists o, O H A&V 0 (e HSHdEO Yyt iZ3dsd @& 5 09 Is &
MhMdz0yodzO MmH j dzOlIs+ sHddz LOftes Hd&vW {§ dzizyu
LOftesmMse Hdzv fodzkyJ dzdW¥ HOdzdz" = 5 C OYHI
Btsdz h sz ¢ sdzgdng dn®Gle dz'fdgfiiz L Of etsmse, yYlst
dimuyjtefr a0jls dzddidlsr API , dgdd&z3j e hjets BGtO
H dzw OolststedL s Odzdz" ~ ftsdz! L s9 Olsj dzj 2 ( Hd
stejBlZjIsMw OoalttedL s Ol! Mw d ML HOIs: MY J
APl YOBUsastc O OjIs dL B Ists§datizdzts ydjdayisotddz Ot ¢
Cslstster j dBseckzls BT Is! dzy dzlz )y dz’ Hdzw € t5dzC
sBl Yd3 §jt6jHO0 O] &3 = HOdzdz = .

GraphQL API , 9 Motk BlUJEJHJ, f toJ H dzC
l BB Mlsts dBwdesy j Mlso O Yy MisSCssastf gk j bk dzbiz] 5
Colister 2 ftoddd®BOjls Mazsyd §j LOfteshmr , dzO
LOfesmtses Gr aphQL. ] SHdsdz ISOCtsd L Of tet

ol s Xy ')
=@ m3 o §
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mMeh dsmisd d ¢0¢dj fodzw HAY ddr dzj SB R BH
SHddd LOftsmsd § sifistedls'd A HEOyHEBE s
LOf tesmd Is gqizv d emai l Qo lststcO. Clts
Csdzdyjmsots Mjlsjora orLtsoases d bkdjdz "dls
CO¢ Mjtojtc oBLOWONOjIs Itsd ¢t Ists, Yls s
GraphQL J mishsed] didasgstefo.” ~l, 5 Sdz o3 JIs B 5«
f stetse o rntsH O, sO¢ C0O0¢ btjBlkjls dLEZzyj dd
olsster n, jots BsH j dz dzd B Ists @ mdztsy dzd J :
Csdzdyj Mo ©O LOftesmMse o YOMm, Git Hub 0O
GraphQLL O fig® dz0 GMdeseo | JjeB Mdzsy desmlsd d o
SHdddmlse j dzdzr 2 L Of tetsfy, BzHEyd Mmdzdh ¢ts
dfmud teff Ols! dzd iBd Is .

[ dzw L OHOYy MBttc® Btsdz "dr GBI Y Bse dMm
JSIsdeodzr d3 weodzv jIsqw € sd3B d dzd te@sdz jOddzdal RV {
d ud ded v Btsdz: h dn BOMMdotse Mo w L Odads

e o=

1
q
d v SoBBBIlsse ddzd mMfdméd LOHOY M ¢
S JH!, BMBOY IsmwWw BEHBd o3 ddzMmlistelz d3 dzls 5 ¢
S dzC toj Isdetsds tsBi j Clsj d d=df jHedDy do?r, § tsdadgj dec
Gr hQL dL BT IstsydzO.
h Qw Ote:cflsJQIslztsO MBtstcO® H Odzdz" n
LicOBSIsOdzdzr 2 Odzestedlsd3 ftoj HMMIsOo dzw j Is
dzOL dzOyj dzdzr 2 HdzvW OolstsdiBOIsdL d tctso O dzdats «

t Hub. 1 O)ydzs slsd3j IsdIs ', tc ] wlidds Ot tdaf iy Gdzdy
Jto toj OdzdL Oydd, oL WlIs" 2 HdzW HJ Bsdmist
CodzS toj Isdz § dimmdzj His9 Olsj dz' MEC d J L O
c1H1*5,a(3lscjdzJ dzts myIs ! 1 sOf 59 sMisO Ismw z
OJ Isfmw ) Is ts d3, Yls gsts o O dzdsts 3z O teipida)
sstcdjo dlsjtcOlsdodsts HdzvW COYHEBSEES 9
) &ZOyd dzow fp Bsdj dzsO ML H Odzd v

Is;dzo[ d MrtcOdw Is? dma o JjHddkze Mist
tcOL HJ dzd s dzg@ dgyldi@Hfd2 .C 5 C dzé yJ o

1: ABted@idtetso Odzdj vyJ dzj ots?2 o' BBl C
ZOyodz: desds + sOffj] dzi sBrtsHdBs MtsMmisO
OdkzOdzd L O. J LOoadMmddiismisd sls yJjdzj 2 dmmdz
B' Is! tcOL dz' 3] : f s 2dzv tcdets s ( € tsdzd yJ f
mMseh jMlse O (Stsdzd yJ Mo s Wt tso ) , woprg
st HJ dzy dzdz’ - Isj &3 d dzd HaaszTH;dzJOu(Eg;te Y IS
dmimdzj Hse Odedj B" dzs tojfftejL j dzlsOIlsdoedzr d3g, oC
QolstsBOISdL Jtetso OlIs* ftetsyy m sSlsBO.

[ dzw 1 Ists? LOHOYd Hilsd@gCadp hdildsl fASRHIA,SH
fsLotsdzw jIs orf {f tsdzdzw Is fsdmMe M Mstelsdtotse
ftcj HiNlsOo dzj dzdz"” 2 zO0 [ dMmkz dzs § 1, f sfdzj Ht
MisteOded y’ s Mfdmco %d ttjfsLdbsted] o,
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Ctedlsj tedw d3 ( dzOff-deef i3 Modzi EBRE D] Is t tAts delz yj dets
dr SCtdzdyj mMise ts. RMftsdz L s Odzd | f sfis tc O dac
fediish 8 CRtomtstetseo wWodzw jlsfw tBWL Olsj dz dg" «
tcJLizdz SOIs" tSHddd MfdmMStsdz. | d&z2v COYHEBGEB
Jets kdzd ¢ Odzg ¥z Q O listg) dzls zO Y to d d3d te, i 5 dzdzts J
Colster 2 BEkHJjIs dMfitsd L s Ols! Mw dzO § sMmdzj +

h 4

HHmTHATHIANHS OepeMeHHEIX:
GITHUB_TOEEN;
START FRANEK:END RANEK;
REQUEST DELAY; RETRY DELAY;

v

Brmoneense ampoca GraphQL
(run_guery)

¥
JodaETeHHe HMEH PEIOIHTOPHEE

E CIIHCOE TCpOS;
total_fetched++

hasNextPage == true &&
total fetched < needed count?

DopMEPOBAEHE HTOTOBOTO CIHCKA
start index = START RANK - [;
end index = END RANK;
result = repos[start_index:end index)

h A

Brreon result

{dMdss 1. ¢destedlsd {sdMSO ©jfsLdls

ClOf 2: RLOodzj Yy dedd 4§ tsdzdets?2 dMmiststedd Mt
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sdzt yjoss?2 Bjltcedis?2 OCIsdodetsfmisd wWeodzv j Ist
Ld@E O yd . r dzv  jv f sdzlz yj ded w Is O¢
phQL API , fsmMStsdz C Iz sdz LotV jIs
Odzdz" = HOdzdz" =, SBRABSHWYW ddsed] BEKO
Is © 8 dzjidfidddr @S jdz02 Hdzv COYHBGEB )t
" d edAlgds s tste d qdzisj tej Mlze M dr Mt
stso ) . 4Bt HOddz" » GMEkh j Mlse dzv j IsMmw
dLdBO Ckztehtstetse , Yls s CGOtcOzsdtelzj Is
Mo . rdzv CO)yHBGEtS MBrIsdw dL o dzj
COWz Rz fHQdzls W d S Olstste d HOIO ML H
oMy mMtsBr Isdw H dzw HOdzdzts G 5 tcj f
szscecdyj Mitsdz fstewHC)j. Clts wWodw jlsmw
Cototej S Is dats 2 fsfdzj Hize h j 2 Ocetcj GOY(d
J oo OdzOd3. B gdazwh dEyjtag'f sL dlsstcdj o M d3d dz
J GraphQL &ty jls BCOLOIs! Mw dzj+t WWj Cls
tcj B OIs! mMv dMf sdz! L soeOdedj <cdBtcdHdz =n

&
&
o,
)
&,

ISIOINIFSGOT ST OO
OCHFOFRIIFTPOF-TOE® ™G
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h 4

HHIHA THIAMHE HepeMeHHEIX:
OWn; TEpO;
period_since = start_date_dt;
period_until = end_date_dt;
after = null;
all commits =[]

h 4

Brmongense ampoca GraphQL
{commit history)

Y

h 4

Jng KaEI0T0 VAIA:
H3EIe9E 0id B committedDate;
HobaenTs B all_commits

hasNextPage == true?

Coprepoeka all_commits no gare;
Coxpanerse cmHcka all commits

t dMezdesS 2. odkzetstedlsdd L OctelzL $d $ BB
ClsOf 3: ¢datlef EOYEW ot Pd3j dzde” 5 d dzls j tco O dz(
s SBlOdzdzOY dMiststedw Mse' sd2 o HilsO9o dz
dzZv OdOdzdL © otcj d3j dedz’ » W HEBSO dzj SBRBHCJ
ngn e Isdz § ote] 3P ded®d {jtc dddsildal, tc oHOddEf ,  dz H § dzo
Gfs

[
H
) tedilsd3, f tcj H Misd®jdzj Idzdz" V" AOZdzdinls sk
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HHAIHATH23ANHE DepeMeEHEX:
commits_by_week = {};
index = (;

index < len(all_commits)?

!

week_iter = overall start

commit = all_commits[index]

!

week_start = commit committedDate -
commit weekday() qHe#

!

commits_by_week[week_start]

.append(commit oid)
index +=1
y
| weekly_oids[week_iter] = None; Ecmm commits_by_week[week_iter];
weekly counts[week iter] = last_oid = mocmegHmil 3TeMEHT CIHCKA
len(commits_byv_week get(week_iter. [])) MHage: last oid = None

!

weekly_oids[week_iter] = last_oid;
weekly_counts[week_iter] =
len(commits_by_week get(week_iter. []))

| week_iter += 7 (Dreil) J

t dMkdesS 3. oddestdlsd MsfsmisOs dj ddv € sddBdlst
g4 dzO0yoOodz© H dzw COYHBGEB MtsB" IsdWw stftcj H.
dzls j 9 O dzO, ¢ ColtesdBz s tldshdlshw.,
Gtej e Oydd H dzw COyYgBMY HOBISO o Migdcigdry Is
tsdzj Hj dz2 dzd € O. 10Olsjd3 eafmMj MtsB" Isdw clzf {
odzv j sfmw dOyYyOdzts o toj d3j dzdzts it ddndsl€ j t€pls@ad@, 2
sBrilsd?2, ftosdLth jHhdr o 1Ilstsls ddzlsj tco Odz
ts to] dQdiZdaz dzo dzBy @ azdzs dz O dzOdzd Isd Y J
0] dzls j tco OdzO dL Mdzse Otew dL odzj € O
d &zOof ted d&3d to, fsHmMydlsr 9 0j smw  C t5¢
dz n Oolbtstese d Is.H.). uvOCB2 {tsH

NG N3 =09
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f clss8r ldnds? 9 MbticzClskztcdtctso Odadz 2 o ey d3J dz
Odz0Odzd L O.

ClsOf 4: [Mmdztedes?2 yYydsedz sBtcOBBISSd d BE

Clsts yJ dzstceOdzr dzOw yOMfls! omMjets sy M
1 IsOfr  ®BBBEONOsMNOEOW HOdedzr | HEY tsdzded Is | oz
bdzc stedteFsdges ftesnsHdls 5 COYHBREZ toj it
COYHBSRBEZ otcj d3j dedes sz d dzls j tco Oz o dMmlststed
mMdzjHikzehdjg Hj2Mlsodw:

ltotso jJteC O dOdzdydw HOdzdz" =: HtejyHj ofmj
dzd H Odzdz j LO 1Istsls ddzlsj toaf ®dz misdetc O de'O dzdzt
RMftsdz! LsoaOdedj] HtsMistsets WO2RAEZO ( dz2Off ted d3d
Izt G Odz! dese s €1 h O fssLetsdvjls dLe Ol f &
Mptstetsdz HOdzdzg" » HdzW CtdeCtojlsdesets toj ftsL d
Métedyfls fwsejwWjl d@dd&dudy Mt o jilddydsdy ¥
f SHASH fsLotdzY jIs dzj stsdz! €t L dz20ydlsj c
fesmdzj HEe hdr LOfEMEOR, dts d dzijcSts oL SE

Bttt Hefodddljd d & o&jstedS: jhdd H
SBOh OjlsMw ¢ GitHub SARISKH ¢gzv ddijB B I @d & Is
ftcjHr HEhN dE 1OfOR. GClts ®sckl B'ls! HOC

fzededg S0 j MIsOs d Is. H. 1 HJ M sy JIs § ted d3j d
APl , 98 LOadmMdddsmisd ls M jydW¥dscd L OftOh
ANBtodzdtetso Odzd | Jlssc shtsRtcOdzad d mMdr O o dnigJ
ddzls jtco Odz d3j sted S d BBI jHJdgW s Isfqw o tsSHdzkz |
dH]j dzsdW S Olstste tojf sLdlststedw, otcj d3j dedalz®
1V jtedL Oydwy d L Oofdm! : MY stcdzd tcts 9 O dzdz

S jeOlsdo dats 2 UGds“ﬂGHdH@mlSdedztéd)BUﬂGJHJdZy
BkW jte yYyjdzdSitsd LOofdmr oe0jlsmw o dltsetso 2
H Odzdz" - . Clsts Hj &zOjIsmw Hdzv-otsHh d Gd d OIdzd Y §
ZOctelzL € d dzO W O2dseokzy MmdMmisj Bkz

1 sfdzj tBtOBBISSd ofMjrn o 4d3tg;cdzlﬁzlSEdls[tdZﬂ$dW

Odze stcdlsds f jtojratsHdls €& Mmdzj Hize h j di3z. 15 L
BkWjtty LOfdMd IsOCyj] MtsatcOdgv s Isfyw .
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v

Hemmpamesanm: week_iter = start_date
Bridop repos_list 1 existing_data;
‘VeraHopka start_date ® end_date

!

repo_index=10

Y
all_commits = —>| week_iter += 7 (Omeil) }—

fetch_all commits_for_period_gql{
owner, repo, start_date, end_date);

existing data cogepxHT
ECE HeJeTH 1711 owner/repa?

¥

3amuce pesyasTara B final row

repo_index +=1; l
buffer_records.append(final row)

len(buffer_records) = BUFFER._SIZE?

Hda

3amucats buffer_records 8 CSV;
buffer_records =[]

¥

t dmMkzdesS 4. ¢dzestedlsdz shdtss dtses yYydqs dzo tsBtcOB

ltcj HBBWOBBISCO d tSBjMf jyjddy SOy Mlsa

' 6" J HOdzdz' j, Wdfjtedaddy jld@is jj 0B sisT O dz@
stcj BEZE IS sSBWL Olsj dz dzts? ftcj HsSBtcOBBISC
OzOdzdIsduyd ME d -~ B H j dzv A [ 5] . Clstsls 1 s0O1
Cdzgyjorna hOceBo, O tcOo dzj dzdz" = d2O B J MY
o dzj 9o Odzlsdetsmis d .

l & jtco ™ 7, s fhW s dzdgdzy IstcOydw arBBqu 9

Yyd dzv 3 dMmdzj Hise Oded ™ . 1 Of tod d3d 4 Mdzd
ftetsj CIsr dzj sBasHd @B BlsW ddz' Istctse Ols L OB
wWddzr steOydd H s dzy dz' B' Is! uyBQ sftcjHJ
(Ofteddzj o, cHBEHEBMBol] yfdedsd 6 &I MW yloec

J@Ber:, ftesosHdIsMY BYydmlsC O sls HEBC
R3d Gdqu BO Ci1hdtetso Odedw, Htod 1§ OtcOdzdzj dz' dz
fnB oL BBy dets Y tswWodzjdedj HEZBAZJlzs hda
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H ts dzy dz B' Is dH j dds@ dfjyditc,so QizsB ' dL B j Y O
MlsOlsdMmisdyj MSdr tojLkzdz IsOIstse .

l-stejIs' dn, or f sdzdg” j sfv ©BtcOBSISC O ftofs
Hisdzy jdz BT Is! Mftetsj CIsdtctso Odz sOC, Yls tsB
OCIsdodesmisd dzzdzj o " d3d L dzOyj ded W d&3d, dzj tsB ~t
slsmMizlsmMisoadd ftesfkzmS e, Cs®crtgh Jagts€ dzdA F
Milsjoeorn HtesBdzjdz ddzd BEteOded yj dzd 2 Hisfls
ulstcOljedy ©BwOBBISd ftsfkmMStss (kHOd)
B HdOdzdz" d3 L dzOyd dzdj d&3) o©" BdteOjIsfmw do L O9
YyJ dzj 2 0O0dzOdzdL O.

1 O¢ sdzj y, ftcsotsHdIlsmw fteso jteC O dzO (
1dJBBaBHd®BS EBJjHJIS! Mw , Yylksts CO3H"2 Mmlstsd
dL dgj dgv e hdjmw L dzouyfsddy.sdhdadzve sMEsd Of
sHddZOC o 5, ts dzts dzd dzj MY Is1 dzvf ts oz jtsLdzizts 2d dzfigl
OdzOdzdIsdyj MSdr dBsHjdzj2 d HEBsdydts BT Is! C
Bsy des ftedo jMisd SCtdzdyj Misp Of tetefy L HiIsdr toH G
oMjcecHO otLotOMOjls L dzOyj dzd | , OCIskzOdz! dzts
dimsstedd dL &3j dzj dzdV dsm Ovaf fipde@lf leRIE MEOZ jHIO dafiztz
Is 5 d3, Cts d SCSSEHO ftsMmMlsOoaddz COYHIEEH L 9 J
H Odzdz" = .

] 0% dz¥ yj dzd J

] cOdRBE Or HOdMMs?2 ttOBTSIST BN d&zO t©OL tcOBt
B ssHBERZEedY MBtstce® d ftsHetslstso Cd HOdzdzf:
source sd tctEHzOC IsGi t Hub . l1tcj HINIsOo dzj dzdz" 2 (o
Meyj o hd?2 oL@y desmMisd GraphQL d REST
dLodzj € OlsH Btsdz M dj sBi ¥V d3r dmiststed yJ fr
HjlsOdzdL qtetseo Odzdz j otcj d3j dedz” J W HT . ltotsy,
sBiMfjydo®f IsCOUNislSots d f tsdzdslskz dlstsetse ts

[ 1 dMmOdzdzO W B SBHBEZEG W Wy dzw j Isfyw z dzd
OHOf Isdtctso OdzO Hdzw tojN" jdedw hdesCtsets Stk
H Odzdz’ ~ dzO f dzOIs W tstc d3j Gi t Hub, BEZH:' l
f s zdzv tcdetsMis d 3 OflzO Gzt 3O A AAO? tc OB SIS d dzd
MisOB ddz desisd flesctcORBAIdz’ » Htotsj CIstso .

s dMBsC dzdlsj 6Ok isr

1. 1dS€dlsddz® v. 1., sttesd e [ . 1. 1tctsctcORB] e
Zud B. fsmtse dJ [ Cdz SIsteisdzdzt 2 da3tey MMl C
https://e.lanbook.com/book/48@83.i | Ols©® tBtcOh jdzedw: 03.06. 2025.

2. GitHub REST APl [CdzjSltetsdadze 2 toj Mkztefmi] [/ [

tdxdd3 Hnsmiskzf ©: https: // docs-118.itrhQlbQ cosrd @ huj/ dzde!
03.06.2025.

3. GitHub GraphQL API [ € daj ¢ Gde'tsdiolz 2 H G ndg jedrly O d
it iNdds nsmszf ©O: https: /if O6Os sgicOhybzdeomOBuUD G
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4. 1 0dzdelkzLtso O [ . 1. R&Zz&zOtcd sdztso © 5 . [ . cL" ¢
APl |/ ] wddatsdz dOokzCd: [ jyRzd@k. 9dzOkzy. Yy ktodzs 2
5, sOtsth . s. J[BtOBtSISCO BtSd hdn HOdzdzf"' m dmy
[ € dzj € Istetsdzdz 2 teJ Miztem] Il t J §gyger L edrsifiyiskza .C

https://cyberleninka.ru/article/n/obrabotkalshihdannyhs-ispolzovanierrsredstvyazyka

python.i1 Ols© B O j dad W : 03.06.2025.

49 JHjdzdw B Ooalsttey

102 d&ztso MC d2 ¢ dzH o jOMMIdOdRjtdalsj o iusMMd2MS g2 Ijmdsdasedyj M¢
t smipdw

Brailovskii Andrei Valerevich, Ossistant, Russian University of Techn
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urs 002. 304
{drnisddz ¢-¢-
sdBdtems d?2 Gls?rnlzdaHGztdrjrjsist@oLjGﬂzﬁzdzf Edzdo j edlsjls, | et
RN sz Lso Odzdj Isj% desegso sets § 5Ctor
COte! jtodzr » MOdsMo Odzts o

SlsOyEOis: v Mmoo jhjdd McOodedlsj dzt desdBez d M
sdz Lkjd3" m BJL bjWdktsdtsosets dOf tdiddzr d
sHO dL Mstesw HodcOIlsjdzj?2 odzzlstcj dgdzj e 5 i
MdstsIs tcj da' Ci WWdydg dals Istc j dzd W ftcd tc O
sdz L so OdedW IsjWdzsdzgO. [ OdzjJ tOMmBEslste dz"
dVWtedCydodedese s  sCdg s = MW OdzOB figatztsi g jozd
sHT B 1 WWjClkdodesmisd ftotsH j dzOdadats?2 tcOB SIS .
Ydor g MeEz&E® O: §f steh daw , Odzlsd W tod € yd ts dadats § ]

Istcj dzdzi c 5 MetstOdedw, IsjWdztsdg, St WWdydd dals

oMo oo ooe
g/ §30 3§

Rekhtin A.A.

Use of teflon coating in engines of quarry dump trucks

Abstract: The article is devoted to a comparative study of piston skirts used without
teflon coating and with coating. The reasons for the failure of internal combustion
engines over a certain period are considered. The coefficients of friction undeardiffe
measuring conditions without the use of Teflon are considered. Next, the measurement
results using an antifriction coating are considered. Based on the available observations,
conclusions are drawn about the effectiveness of the work done.

Keywords: piston skirt, antifriction coating, internal combustion engine, Teflon,
coefficient of friction.

roedceOlsj de C Ot jtodz n MOBstse Odzts o H 1S ¢
fsor h j dade zOctlkzL € d sO¢d4 CO¢: A 15 dzt
UJtGJGtGJSf. CStedlsdud MY eosotimstds'd,. ] to stay
dqu’fr]l]’tGGSdztsfnlsJD Bsy dzs L Odzj Misd f sdzsd3C d
mMdMmlsj 32 A 2O} HjdzedW HOJGOIlsj dzv, f s dzts 3¢
1Isd dzgj dMf tcOo desflsd dBsEzls u’tsq’ac;fr]lsq’ ¢ or
oM Odu IsdRz ftgdegd dc3 HJ dzsd3 o " nsHdls dL
fstch dzj o OV <Gtk O. { mMdzd % 4 dzO dzj ¢ C so
L Od3d dzd Is ¢ f sdzdets s+ & cddz L Iz o dzj Misj fn)
ftcOCIsdyj MSd f sdztse d dzlz Bslststc O, Ists dzO
dzj sBatsHd i3 MdaW s ' dzs§ Otclnyd dzef g 859 ,B tcOL 5B
CGOLEBOMftejHjdzj dedWw dzO BHdes2 ccetszsaCj (
fsfmdzj yjcets ftoedmskzfdls: € L O] dzj kL dzO.

18 {bts wWodzw jlsfpw EfMlstcOdzj dead j O3 dzj d M 6O
My jydodzdL Jqtcze h j 2 mw ZzO toj i3 dzlNic Oy ldEsO *
Btsdz! " j G CodzdypPmsea © MBslEA®J &3 dz' " d d3 ¢
o dizj " Olsjdz' Mlso OB s bkMistcOdzj ded® dzj ff tsdzOH
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CO¢ 1 Ists

Eftse j teh j dzflse so Odzd §
f g§lskzy dzj dzd v

1

5OC Y j

¢l OtOH (

dzj My Is

d dzd

fctsB dzj .

v OB d&ZdyoO 1.

www.paradigma.scienci

LOtcOlIsr
HSstcOBSISC O kL dzts

#lsOlsdmMIsdC O dzj dMf cQo desMisj 2 HodeOljdzj2 ¢ tsMmisk
stecOdzdL Oydd L O W jeottOdzr 2025
. y
Lianreoo] TSI  wquiad 5 SEOU
1 OHdter o 2 A d dzd dzH te t 14dnro0Ist 4
fsteh dzgj 8 OW| M@L T o O h
NdHC tsMIs
, dzgj HsMIs O

, § i) dzde

sn dzOY H j d

L OG oW L daj
9atsL HEbh dgr
Wddz stets

1OHdE’ h O IS&OnTh{ 1jHGMSON 2
€ stej deder h Olkdzdzr | fMBOL ™ o OF
9C&OHT h ] foth dzjor 3 g HC M

l s Btetsls ¢
9 C dzOHT h §

) Omis j dz ¢
f sH" CfCdzd

1 d HSMISOL
MdzOL ™ 9 O
YJdHGC sMIs

sO0Cddi3 B Ofis@sd Mg S yoOfHistzd f totse dzj d3ts?2
OGtej GOIstso C Ot | todats 2 Is j = dzd € - =vt@hdejs olsriw
Gz § 4 . Y OfMmlists2 i ted yd dats 2 9" atsH O dL
MdzOL T 9O h jets pgh jBlsdPddwy L OHOY dOMmrhj
fsHOYd MBBOLSd © yYydqdzddzinte © L OatsHMEBA
COt! j todz' n MOdssme Odzts o sMdzOh § dz' 3O f dzv d
~ntsdzd dze s € d dzO Yl jsdzS O ds s&Edsdz'dzj” .- 9 OlsOjIs Hc
dzO tgjOB S tse jtern dzsMmisd dzj GMlsOo Odztsys |, IsO¢
dzOctcj 0 Of BMwyj cthL ftoesdMrsHdIls Isj f dzso 5§ tc
Isj f dztso t52 LOL Bt MIsOdetse dlIlsmw d3d dz' P § Y
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Ci WWdydydas Istej dzdw .
Odzs B3q ded v ,

sl W dydy dels s telf wad W dzjyaf ©2 daw sy f

dL

¢l OtOH (

v OB d&ZdYyoO 2.

s O¢C
O e6ddz L O duL
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f 0o d dztkOp s i5OC

ukzekdzo. [ 3]

vV dzse @34 tc O C dzj d3j dzlsT s WWdydj dals
MtsdzsHdz" 2 HO ¢ dz¢ d3d-dudz% [z dz 1.05
lJL mMd3OL ¢
MtsdzsHdz" 2 HO O dzv dgf 2 Yk 0.07
gts Md3OL € 5
| stewyd?2 HoaoO ¢ dz dsd ded 2 0.095
gts MdzOL € 5
[ dzw EZd3jdz h jdadw Cs4 WWdydj dals©O Istej dad W
H O9 dzts ftodd3j dzv j Ismw IsJ W dzsdzts o 5
CsL WWdydd dels Istej dad v .
14 Sslstster | U’ts;cfd3lzhcjfr]l590 sSOCtsets ftsCter |
o dzd ¥ J dzd J Istcj dzd v . v Wdtsdz tslsdzd yo,j lsfmw
LW WY CIstsd, yls ts fsLosdzv JjIs HilsOdzw d3
ftedtcOBBISOIs! Mw .
1 O dIs©® s L OHdEe . 1 sCter Isd 4
L IsOf Or tOBBIST 11 4.
ltoslsdo sOo Oted 2 dzOW WEdOmdyOj sl € torddg d Jls ¢
6y 1 ddBOn, dOftddijtt, f§Jijtjctjo.

Vists?2 yde smis ¢
ftocsosHdd S sd@3 Isj f dzO,
fsojten dztsfisd .
dtsntcOdzj dzd §

OB Y4 2

s My Ol &3 o

GJBd3stedd
SL HEA 503,

dzOf r dzj ded W o

or mMeC¢dds Isj B j cOlskzicOd3
Yylss M smsemlseo z¥ Is

HilsOdzd . )1 BzO dzts elzC
stsdzh d dzG2 § sdgE dg.o SR 2 I
v OB d&ZdyoO 3.

st WWdydj dals Istelf Had ™ dzjyaf E©2f daw sy ff *
tcOL dz" m

bfydzsoe W R

LVINdzsie @] tc O C dzj d3d dzls stst WWdydJj dzls
MBdzsH dz" B jdzo| ¢ dzdzs d3 dzgd 2 ) - 0.04
1 jL fmd3OL ¢ ykzcelzdz
MszZHHB QG Ols| ¢ dzs BJded 2 ) dz 0,02
4t MdzOL € 5 ylzce lzdz
I Btewyd?2 Hoq ¢dzv 3Bddzd?2 M dz 0,04
gts MdzOL € ts ykzclzdz
LOC COC bkjWdsd o Moty &3 MismksOsj Odzsd
CLONdlEts OS] d&Of' dzj dedj Mz dls 4 hv
By jls Hisd hj ©OBlkOl! fttd EOMdY dsd ¢t
g smtses dzOf " dzj ded W . [ dzv  dzOf ' dzj ded W | W

g sd’ L s9 Ols

U fsCter sdy
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dmf sdz L s Odzd gy J od dpatasyjds 4 SCter sqw H dzw
CesRftej Mstcso , Ho dc Olsj dzj 2, mMsmistsdls dL ¢
B3OIs j ted Odzts o (HdMEzdz ¥ Ols d3s dzd B H | dz0O d G
tOMytejHjdgde o Mmd3jmd dmeecafdssentsjtedits j dzj " j
L Of sdzdgW ¢ Is oS tfta@sdgjdE ts o digg ) ls j 2 f s Jtendzsis(d.

fsorhOjlsmw jv daj ekh OW fMfshss dshls!
sBdzj €YOjlsMY fdwOesksO. 1St ldj L
fMlsOeddz dzscts Istej dzd™ HOYJ Gted + CMlstej B3O
10N dh O ls iy s@decp ' M j dedztse s Istej dzd W,  tSBt6C

dgdzls j dzmdo desets dL detsO o dB3ts A3 dals * fzm¢ O,
fljtcjctcEsfBOBe dOdetsMdlsmw vt dzO eBCIEz
sydmlsde d ®©BiOBBISOs OCIsdoOlststesdz C tslsste
ZOdzs Mt ) Blsmdzs j @3 MOBBs fsCterisdj. 1 wOCIsd
fsCter Isd J LOkos jtcHjoOjIs ftod sy OOt j 1t
fetslswy j dzd d Ho lzn Yyomtse . 1 sfdzj L Od3j .6 O
o J dzd yd dazmw dzO© 15 3d ¢ tetsdg, Yylss dzJ mMEOL
sMisOdz detsdzs Btsdzr " j dzed S OCdr ftododdzj ed?2 HC
d OdzsdWtedL tsdz CStsdzelsOCIsdclzjls dztstcd3Odz! dats, |
ftosweodzw jls dzts CO¢ d oMy Isd W dztsdztso '
NdHEBMIsw AR S OC Oy lstsdz, tcQfislise W sk dof dzid.J &
dzi ¢t yYyOteod Odpjs@We HieOlsdztsMmisd oL i dzts ff 5
mMydh Ols! oMy dOfrdzjdzdj d tsBtKOBOIST 9§ Ols' H

ddzj HEjIs SlsBjIsdls! vyt fmdz dhftsd Lo
LOfEMS Hodc Ols jzdMz yb d@figlyj lsijde® datso d ¢ Ols j dz fr
Ctozlsdlsmw ffted dOdzduydd BOdsets Ctdzdyd Mises
tcOB BIsOIs! BYeyd d20 oMy d3 HJdOf OL sd@E d B Stc
sBtcOLtsd3 dMf sdz? L soOdzdy OdalsdWtced € yd tsdedz” ~
mMdzzy B ' HodG @Is jGgMc j KOG dp ISOC yYyomlsts s
dZGGtGIZLEOd3dzq’LQtSGtS Csi WWduydd delsO  Istej ded W .
QtQOIthsatGJd34dz wodwis! mMw L Ohdlsdes?2 tso j ton

fl dzgi Bsdz h d o3 Qisdzq’u_J flse tsd3 fr]d3®L sydsets &Ols
s dmMsC dzdlsj tcOlskzter

1. 1 dlsiQiz &3r . ¢ . [dz asa OYyS d2 d. s . 1 Jd L7 L dats fnyda

o dzzIstc j dzdzj G s fr]GtstGOdzq’W: Uldrndsdzsedyd MSdy tod € ts5d3.

Oy jdzveddfik 52 21915 .

2. mddi3dud mM<dy d wdLrdud mSdy Mo ts2 Mmise O Is § W dz

https://web.archive.org/web/20130322011351/

3. RLdzs) HoeadeOljdzvw + deydSdzsfjuHdw YEtedOdzO ¢ 0O

https://wiki.zr.ru/RrRLdtS HodcOIsj dzw

dojHjdzdw BB Ooalststey :

{ d nisd des@c dhmiste, o dB dtemS JoRdzreiashijdzieCQedy Isda’ j2dzdiz d2d o j edIsj s, | B¢
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urs 002.304

Jmlsddz ¢. ¢.
ededmsd? ¢ tfiHcadiidsod Qs @ls? & dspeasCiiziy ditg jy S, t s
uBLHOd)] d&Olskzdzdzr = &OYwOodweE hda o

HodJGcOIsj & QST

b dzdzts Is Oyl ®Is* w  ff sfje j h j dZO tcOfMmyYy sk Hd&zv ML HO
olskzdzs¢ HQRST-BOIsj tkOMmdiislstcj dz M sMtse HJOcG detsfilsd"
d mMfshe fegedjdfwfts dn t6j &ssdaslz. [§dMmMOdats €t
zOIs z dz( . 1l etsOdzOdzdL Jtetso OdzO IsOBdZd YO Isjff dztsor
ltetsdL o j Hj dgr tcOmyy Isr Ml fsftcOoalts?2 dO Ctst WW
fsdzkyj dz OL Bjtc HdzZvw ML HOd Vs OOz © ftsB fyls ¢
sdzs ydoer j @t 8O0 dzw 8 h Ow olskzd$ O, tcj 3ts dzls, 1
e OMmh dtcj ded v

Rekhtin A.A.
Creation of brass valve guides for the QS0 engine

Abstract: The article is devoted to the calculation for creating brass guide bushings of
the QSTF30 engine.A method for diagnosing guide bushings and ways to solve
problems related to their repair is considered. A brief comparison of cast iron and brass
is described. The table of thermal gaps of different types of steel is analyzed. The
calculations are adjusd for the expansion coefficient. After that, the size was obtained
to create an analogue of our own production.

Keywords: guide sleeve, repair, calculation, expansion coefficient

10 tcQodzws hdj ollzdz¢d ¢ dzOf Odzseo ff toj H dzC
CzOY OdzO tslsdesMmdlsy dz' dets MJHEZO Htd HOJHYJ da
1 Of tcQodzw 8 h OW HEsdzy 2O B j M j ydo Ols dzj 5B
CdzOf 0dzO € MmJ H dzlz, sBj M j yde Owl twggdediyy,Is d 1
1 Isscts dZzOff t Qo dzw 8 h OW olskzdzC O H s dzy dzO
YytejL 3 cdetse s Ctsdzdyj Msoa © HBOMdzO o COd3j t
slseo jJteMmisdj , dets ftod {Istsds ML HO9 Ols! s Isc
tcOB sl ¢ dzOf ©dz0O, ftcj HSIso tcOh OW dzC dps |
otsmf tcddzd 30t Is dzO MjeBw BESECtSOTr | Mddzr , H |
1 OftcQodzves hdj olkzdz¢d € dzOf Odzse lsoatsHWIs
(sfmtse jdadets o f2MCdzr =) ltdd3jte dzOff tcOo dzw s h
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t dMkzdss 1. [fMdsedr | 6O te' zOf tcOo dzw ¢

deso dz" | tOL i3 tor ZOf tcOQo dzw s h j 2 9 lskz dz€
JIste d1 = HdORBIILEL fwmMCO / BREKlsdEO
sB M OW Hdzd dzO
W o ssBdzd GyYd dedV tej dZsdzls O, d ke jdzd yj dzd
dsdzso € B dzts€ O, dz@ § SOV dztxfo] oo’ Isfixx
| dadz" d3q . [dzd EMisOdzOeo dzd o O Isfpw o f MO
Isw ¢ ts d3, d i tsdzj LOftcj Mhtse € d tcOL 9 St
dzd BOdz! dets dzj sBrSHdBSEts Isjf dzsotsegts L OL t
Liste dzjsBrtsHdd HAzv w0 Qs BB ! LB J >
Of OdzO o O tc@o dzw s h j 2 9 lskzdz€ | i ft
fOdzO0 fted dzOctcjoj. [lsdesMmdIlsj dz@ des Lk Mls
JdLoetsHdIsmMY BOBBISCO MjHjd d ftdlsdtes
Mdzsodzr &3 HJWW j Clstsdy dz0df dg'Op lsA v h d § L detsfg,
OtcOf ddz& dO o dzzlste] dedzy 2 YyOMmisd olskzdzS d
slsr dzO dzj S Oy Milsoe § dedets d3 GBI df G, O Iscfj ddzfr o
[ dzw  Issegts ylsssB " sftcjHJ dzd Is BBsy dzts  dzd
ollzdz¢ £ (Y mSolststcdzts stz )y daBL tete | dgf il , Misd oy o
o dzzlstej dzdzj 2 yOfmis! ¢ dOftcOQodweh j2 olkzdzfd
{ Mdzd dzg W ls CAzOJ OdzO 9" aBHdI L O e HJ d
dzj sSBrSHJMBS L ORJ dedls! Htedd3zd e HJOGdzsmisd &
O twdmizdCj 2.

O,
Lt BN IO Ea

PREOXO0ZY

5 qnnr&g_s'z
UJ:%(H@

©]
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A B
a1, il
a (o)

[ dipsC 2. [ JOCdsmMsdC O dOfwOodvsh j2 o

Ho JESOB(Q d&Z¥E0C fd BOd dz¥ 2 L OL St dzj

o

s 56 s Ylsse ' otsMisOdetso d Is Gsdzs o
tcOQo dzgsfls! 8 dzOftcQodzves h drn ollkzdztsC j Ml
l smMmisOdzetseo dzj dzd ff M f sdssh 4 8 dzOS OIs ¢
103 dzO H jIsOdzd dzO datso kz®
CO¢ Mmftsmtse o ts ) fiplseOddetsjo lsthy wzd W W WOt 1<
fted BOdSd L dtsh] d&OfteOo dzwe h j2
| MTssBteOL dzr dz . 1 51 Is s dxleO ted@drpiiists IsHgjd s
dL Histes g istf st d - tc j W@ fdds | G t5 dzfs
tcseo WwWodzwe Isfpw O tOo dzw s h d j 9 Is Iz dz€
ud msze mdbkzOoyds {lsd L Ofyomisd M
W dzgO2Isd dzj Btsdz hzs ff Otelsds L Of yoOMml
T sd Ssazttls'fivs joul Smdsle j dzdz” § 2 OdzOdzse d
Br dzs fteddzgwIsts toj h j dzd 4 L Od3d dzd |

&
= = q =
&

S
SR PR

EIN=SC go

OF+THFa +—d

PEJFORRT
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s dzsf totso sSH detsls! d&zOlkzdzde" = olskzdzsS o
1 Ists Byjdz fodzjLrdets]y ftejddzeh jmlsets f jtojH
Is § § dzts fdasErplstefH 3O Is j tod-8b&fdse . [ 2, M. 364

v dzsf tetso sHdzasMis! yYykekdzO d dzOlszdzed { toc

v OB d&ZdyoO 1.

vl dzsf tetso sH desfls! ykebkdzO d d&zOIskdzd
ylkclzdz | Ols 2z dz

58 JllIs/ ( 3L K 121 JIs/ ( o3l

18 EMlsOdzOe dzd o O dzOf tcQodzw e h dj olskzdzC d
ded MisslsteylsszOsdEds, Btsdzj §j MSsdz LSdj d du
fMdzj Hzj s EZydlr 90! Hddz 9 Oy dz' 2 Bsdzj dzls.

V dZOlkzded Btsdz' hj SCwLWWdydjdals Isjf dzsots
¢ 1Ists L dzOydls, ybt LOLtst ddjyHE MmMisj toy daj
dL Btetsdzat ' ddzd dsOls BdEdz' hHiS dzypyjjdds BZ o Is z dzts €
ftcd dzOctejo] SO Odz LOSCddddls o Blse jteMmlisc

lted dBjde hjd3 yjds btejslzjlsmw Hdzw dzOIzd
sdz0 tOmMh dtew jlsfipw d LOLBste dMyjLOjls ofBe
otsL o tefCdsfifiitslz f Ols j dz! detsj stwm@ I j de@ b z dz'] dgOyd dz
ZOBOL " 9 Ols! Mw (2O sdzOC o Ols* Mw) @AY I[seovV
Misjteydgv C ZzOJ OdzO, d s 1 Istsets Istelzh dj mw
Ctsdzgj ydesds dlstsej ftosdmMrsHdls Mo OtcC © MlsOdz
EdzCd. 1 alsdttydIlsZsdpistehisteswy, O ftod jcEts
doOtcdeh d2Mmw C dzOf Odz B 90jIs tyj dz@ Mmdzts>
JMlsj Mt eolskdkzt 2.
ltedyy &3 BBdzj | ¢ dzts dzdz' ¢ dz0 0 sdzOC d 8 Oc
Hjtey Odedj &3 BJHd, bOSdJ §O&] debB, toV HOD3
Cots2, sL d2ZOyOjls ety dzlsdats fMtsH j toy Od
MsmMlsOo dzv j Is yd dz$ .

1 B i ted Bisdz' N j d3 L OL tstej ) mMtstf tow y j d
ZOf tcOQo dzv ¥ h j 2 olskzdz€ d, o j dzd ydlsfmw tOMmats
dzZsor j] MOdzr dzgd € d C kO DOiletso ) | sy, HY e Bzf dz
d fcdotsH] CZzOfOdZO yjtojL Ctedir Mdzs d tor
dzts oMy yJ BBSECBOaB] bkMddzdj, HJj2Mlseolzs h jj

¢ dqO 1 Istet dzgj Bdese s dzOtlkzh O Ismw Is sy dzC
MiHdkkz (yjd dig)e,sdf NisOB fgLedpQ@uEOjls - ls!
dzts o )V N d ftslsj tos Gjtdgi sdydesmisd ¢ dzOf
gL dztsh j dzdetsd3 dBslststej, dzs o fpy i) . 1 B8 LIsts
ftesegtcj j smw, 9 J H' ftcd fHttsctej o, 9 Isz dz€ d
f60OS sdugdgdemisy d3j dz@ " O Isfw, d §dazofcC
dHj Odz) dzts tetso dzfs.
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s LOLts obkzdid dL zOIs z dzd O Isjd
Gtle" 908 Is yYkcokzdedzr 3 5 tj Mztemiz, IsO¢
sz Yyt ddizjels dzgOdzj dz2 € d2 SCs1 WWdydJj dzk
b 0 ftd Mnodsisd ok®djjdy dOtekh O Isw L
w o EZyj cecttetteddz, Mlsjteyjde ¢ dzOf OdzO d3f
L Issdi3z Istsydzetsmis LOLtstc® d&@jyHE Blse j teMmls
yd dz o Oy dz0O, d ftedyy @3 o dzdyddz© 1 Istse s
Edzc®@RHtSets HoadcEOIlsjdzv, O OCY,j wls diOIsj

v OB d&ZdYyoO 2.
vjfdzser j LOLBtr dzOftcOQodzwe hdrn olslkzdzt

MaTepHal 10°1 k 3az0p, MM
o °C Knanan Kianan
BIIYCKHOH BBINYCKHOH
UyryH 12 1,00 0,22-0,55 0,29-0.62
JI90,J196 17 1,42 0,31-0,78 0,41-0,88
JIBS 18.7 1,56 0,34-0.86 0,45-0,97
JIBO 18.8 1,57 0,35-0,86 0,46-0,97
JI68,J170 19 1,58 0,35-0,87 0,48-0,98

| costew Ofmcdr® j COYHBGEt dBOIsjtcdOdzO ( MY dzO
MmMots2 L OLStG.

R ttOL &Olkkzdz BBd hj twOmh dJqtewe smw ted
EmMlsOdztspE 32 da®o d 6 Olsj dz2 dzOIskz dzdzts?2 ddzd B tets¢c
J slseo jteMmMisdj &3 ( Misj ey dzj d3 ¢ &zOY Odz0O, i
Isj B j tOIsktc], oMijcHO HEBdEYjdz BT Is! B ts dz
Yykzekzdzdzes?2 o lskz dz€ d.

1 smdzy 9" sOydoeOdzgdw detsor -n olkzigsq 2 ,d fe
Yylstser fodzkzydls: L OLtste Milsjtey dgv € zOf OdzO ¢

rdzv dLetslstsodzj dgdwv dzOlslzdzdzr = dzOf tcOo dzw & |
BOteSCd [90. [ 1]

t Ofmqyy Is s f dzso 5@ 15 L OL 5t O  udpd oas® asdpw ©
tOMm" dteij degtp  dL B4 dzj ded §  dzd dzj 2 dz Is.j dA©O Lfdig cfo t
qL d3j dzgj dedd Jet bjd@3fjwObzter . [ OfndgdsPEd
Wste gz dzj 1

ANstedZRz dzO Isj f dztso 5¢ s 3O Mh d toj dad W

I=lo( 1 + (WYt )

GHIjH dzd dzO Ik H dzd dzj dzdzO W ;

lop-dz20Oy O dz! dzOVY H dzd dzO;

U - Cst WWdydj dzls Isj f dztso s@ 15
t-d L d3f dzj dzd § &) A3 J 6Ok
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} sdzd dzOW Yylsts Cts1 WWdydj dalsr Isj f dzseo tsG s
Mddz! dzs lsdzd yoOs IsMv HikzEe B©ls HttzcO dzj sB Rt
LOLBO fftod SCStsltstetsds dzOIlslkz dzdzOW 9 Iskz dz€C © ) d3t
CtepxeHb
knanaHa

Hanpasnsiowas
BTynKa :

3asop

tdimzdese 3. v jfdzseats?2 L OL St

[ dzv dz2OyOd&® | sy OC 9 0 ttOL di3j O tcOM
o' fEMS dzs? S kOf Odz 5 HJORB] stelz.
RN sdz LEj i3 Wstedizdze dzddzj 2 desets tcOMh d te
v B jtcOlskztcke of EMC dse s ¢ldzO OO ds@ d3ff tg dedads
o' fEMS dzse&ts L O 600
s zOf Odz dL G sBis®dzd dzdz@tcC d 40 my
[ dzv dZOYyoOdzO twoOmMMmMydlsojd3 COCt?2 L OLSte |
SizsHdessd3 Ho G Olsj dzj
AD_-T OB ste off EMC dzesets € dzOf Odz0O=9. 938 3
AD,erif OBy Iste 0" f M dzsats € dzOf OdzO = 9. 90
AD,.-]l dzzlstej dzdzd 2 tsted 6 d dz@dz'=cz8D . RGL dRgigs 9 Is
it OL 3 ter § Oter olskzdzC O of kzMC dzs?2 € dzOf Odz

11

67


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzj € Istetsdzdzts dzO Iz y dzts HapdSelvua ¢l Ot OH (

205, 6, yoOfmls: 1 www.paradigma.scienci

593
1025

P —
t dMEdsS 4. { OL dxife MY @RE?2 O &EFHO®@

{ OffMudksOjd LOLE vy, KB (6 %stdzdj:
T3 =AD,_ —AD_. (2)

{ OfMMudkOjd HdY ofbkMSdsces € &Of OdkO:
T3, = 10,25Mm— 9,938 = 0,312 3 3

[ OLBjte’ (OB {eRe k8D ¢ &Of Od

{ OfMMUdsOj & Hov of fLOS k@ sdz@ LOF PHaRS j

9.91
10.25

——
t diMkdzsS 5. {OL&Bi&E" fEDGs? s€dOPOd

{ OfMMudlsOjd HdY o' fEMSdscs € d&zOYf OdO:
T3, = 10,25mMM— 9,908 = 0,342 d3 3
{OLBjter LOLBEBY CudmEedty o@ls s j s @O dzd
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v OB dzd®OL &Gj o7 L OL stetse WLtcd Isj B j tcOlskztcj

1 OL 5tc GRGFHkdzOdz' dzs? o lsE g sB j dsf FPBOE B 6

I f2ms 0,312

T 0,342

s detso SAD, 3O, BB H &Y j MY 6 WStk dj :

AD =D = (tpaﬁ_tHﬂ‘]]k (3)

GHOI [ O kY &@Y OO Bk

t.-ZOYOd oW RkCj & j tOkLicO

ts 8 OB 5UOY s JCBY j OIS kO

-CBI WY U jdls sjf desotsets tOMmh dtaj dzdw

StI WY qudjdls lsjf o st WORMCItE] dzdw H v

sifjte! o] & tz0f BB 2 Isj dfjtko

fdev o bmMCdtsets € O OdO:

AD_. = 9.938mm * (300°C — 20°C) * 1,2+ 107° = 0,03339Mm

s Mis! ofkMCdts? CdkOfOdz fted &OGEjoj

AD,. = 9,938+ 0,03339 ~ 9,971 d3d3

fdv o' fEMS dzsE s S O OdzO:

AD.... = 9.908mm = (600°C— 20°C) = 1,2 * 107° = 0,06895968Mm

1 fMmS dzs?2 C 0§ Odz §t6d dz@ctej o o tod dzd diC

AD,.. — 9,908 + 0,06895968 ~ 9,977 A3

{ OMyudsOj & SOSdd BLEHj O ds a2 i@idegO sHdiz
ok d C(BlsiOw dLEtlsOsdzdo Ojflsmw dL kgt

Il Y B ZOftOodwes hbs olbdSl o dgzlste] d
Stdzh j dzts?  MisjdzCd 2.5 BB, Ok dzd 2 ¢
ZOf eOo dzv s " OW ol O S OL Odz® 2O ted flz dzS

1025

Im)

t d Mk dasle ¢ B dzdzOW  dzO tstiz@zL v 5 h OW
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t Ofmyy ls Hdzvw dZ2OftcOQodweh j2 olskdz¢d of M
AD,.. .. = 15MM * (300°C—20°C) + 1+ 1075 = 0,042MM

bydlsr 8 Ow Is ts5, Yylsts olizdzCO LOftej Mso Od
d d&zd dzH s 9 Cei WWdydjdals twOmh dtcj dedvw C s
ted dod B3O &3 &S mfate § dzd J

USGHO ykcelkzdzdzOw  dzOe tickOhy Sdztzts @ O W C dzsiz@z@®
tcddzd BOjIs tOL d&3j to

AD,_ = 10,25— 0,05 ~ 10,20 Mm

sjfjte! ttOMmMydlsOoj dzs tcOL dzj tc dzOf tcOo dzw 8 h j 2
AD, . .. = 15mMm* (600°C —20°C) * 1+ 10~° = 0,087Mm

bydlsr o Ow Is ts, Yysts obbkzdz¢O L Oft] Mtso Od
yd dzd dzH e ts 9 Cei WWdydjdals twOmh dtcj dzedvw C sk
f tod dzd BOJ te3] dee{UQY M

llsgdzC O BEZHjIs ddi3jIs! ©OL d&3j tc

AD, . pe = 10,25 — 0,09 ~ 10,16 MM

1 sfdzj bets COC OB MisOdzd dL e j Misdzr
mMemMsswdzedd BtejHjdZJB Isjf dzscots?2 L OL tste, €
CzOf Odesds d dOftcOQodzwe h j2 oblkzdzs2 {5 Wt
T3 = AD,,;, —AD,, (4)

t OmydglsiOdzy o f EME dzsets € dzOf O dzO

T3,, =10,20mMm— 9,971 = 0,229 33

sjfjte! tOmMMmydlsOj d3 L OL Bt Hdzvw o f 2MC dat
T3,, = 10,16MMm— 9,977 = 0,183 &3d3

l dHdds, Yylsts Isjff dztso 52 LOLtste d3j Y HE dz
Msjteydzgj &3 C 2O OO ftedmkzlsmiseakzjls, Isj § J to
L O34 dzz tsted ¢ d dzOdtO Istitsdzdzla O § dg@ifrds@o, dzw & h z¥ 9 s
t OL 3 e olkzdzs¢ § tsddsfmis! & dHJ dzls d ydz

1 OftcQodzws h j2 olkdzid o fEmMCdtsets Oy
ofmMC dese s € dzOf O dzO

AD, .. .. = 15mMm* (300°C — 20°C) * 1,45 * 107¢ = 0,061mMM

vydlsr 8 Ow Is 5, Yylsts oalskzdzC O L Oftj Mintse ©
d dzd dzH tets @ Cst WWdydg dzls deOgy tpd dpdhivd dz€ 5
ted dod 3O &3 D65 afits § dzd J

USEHO yYykebkdzdzOw OftcOQodzve h Ow 9olslzdzC O
tcddzd 3O jIs tOL d&3§ to

AD,_. = 10,25 — 0,065 ~ 10,185 MM

sjJfjter ttOMmMmMyudlOj d3d tOL d3j e ¢ dzO OdzO
AD, . ... = 15mMmM* (600°C— 20°C) * 1,45+ 1076 = 0,12615Mm

Y
]
]

Y
]
]
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bydlsr o Ow Is ts, Yysts obbkzdz¢O L Oft] Mtso Od
yd dzd dzH tetso , dz6 s ddej dzedw S lststes?2 ©0O9 J
fted ded 3OJ B tef3msite j dzd §

llsdzC O BEZHjIs ddiBjIs! ©OL diBj tc

AD,_._ ... =1025-0,13~ 10,12mMm

t OMydlsOj d3 Isjf dzsots? L OL st HAzW &zOIkda
W stedzlz dzj 4 .

t OMydlsOjd3 Hdzw ot EmMC dzsets € dzOYf ©dzO:
T3,, = 10,185mMmM — 9,971 = 0,214 BA

s ffjte! tOMmMydpk Og i3 k£ BPL detsc B € &zOff © dzO:
T3,, =10,12Mm— 9,977 = 0,143 d3 03

4 tcOo dzj dzd j Isj f dztso tsG 15 L OL st O 34 ) H
Oy cOo dzw s h j 2 o lskzdzC 52 tcOL i3] etsds 10. 2
HodeOIsjdzw ftojHMisOoadzjdzr o IsOBdZdYy) 4

v OB d&ZdYyoO 4.
t OLBIt Isiffdzsotsets LOLBStO fwwwd tOBtSYJ 2 IsJ

vyeckd [ Obkd
I f 2m¢ 0,229 0,214
I 7 iz 0,183 0,143
RL IOBddyr 4 d odHJdd, Yylsts L OL stetso
ftcd tOL d3j toj 10. 25 dzjHtsMIsOIstsydzts Hdzw E
tcOB sl Ctsdztso € BdzsC O ydqazddHtsse . Clsts
LOf @rodt &zO0f OdzO f ted tcOBBIsOs N jd3 HoadcOls
Hetesetsmistswh d2 toj d3tsdzls. 1 ted L OC dzd dzd © ©Odzgd
f steh dzd d3, fsotcj yHOjIsMw oMmMw yYyddzddHicO {t
EHOtcO f{ tsteh dgw s CdzOf Odz ftsotej YHOJ IsmW
f edirdds mw  d3j dzv Is' twOMmftej Hj dzdlilsj dzt dz" 2 o Odz.
1 sl lstsdzz Mistsdls ko j dzdydls! L OL tste dzOIs Iz dac
vojddyddy LOLtste dzO@ 1% d folststcdd3 tcOMn
1% BIs tsBMj2 HdAzdddy (Iss 0.1 HjMWISOW
1 sfdzj tcOL oY telsSCd o dzzlstej dzdzd 2 Haf O3] Is te
10. 35 B

1 OftcQodzws h j2 olbbkzdz¢d or fkmCdasets t Oy
of M desets € dzOf O dzO

AD,. .. = 15mm* (300°C— 20°C) * 1,45 = 106 = 0,061MM

bydlsr e OV Ists, Yybsts obkzdzCO LOft] Mtso O
d dzd dzH tets 9 , Ce1 WWdydjdzsls twOmMh dtcj dedw § sk
ted dzd B3O &3 @65 Yits § dzd J

USGHO ykcekdzdzOw dzOf cOQo dzw s h OwW 9o lsk dz¢ ©
teddzd BOjIs tOL di3j to

AD_, = 10,35— 0,065 ~ 10,285 MM

sjffjte! tOMMudlsOj d3 tcOL d3j tc ¢ dzOf OdzO: {f t

z
5

Y
]
]
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AD,.. ... = 15MM* (600°C— 20°C) * 1,45+ 10~® = 0,12615MM

Lydlsr 9 Ow Is 5, Yylsts obkzdzC O LOftej Mtso Odz
yddzd dzH tets o , Cei WWdydjdzs tOMmh dtcjided Wis £ ts ks
fted ded B3OJ 5 te:COf3msf te j dzd §

lsgdz¢ O BEHjIs dd3jIs! tOL o34 tc

AD . opeern = 10,35 — 0,13 = 10,22MM

t OMmMydlsoOj &3 Isj §f dztso t52 LOL ste Hd&zw dzOIskzc
Wistedsz dzj 4 :

t OmMMydlsoOoj &3 Hdzw off EMC dasets € dzOf O dzO

T3,, = 10,285mMm — 9,971 = 0,3438 d3d3

sjfjte! tOmMMmydlsOjd3 LOL Bt Hdzv of f < dat

T3,, = 10,22mMm— 9,9977 = 0,2223 d3i3

v tcOo dzj dzd J Isj f dzso ts¢G t5 L OL st O d3j Y H
Oy cOo dzw s h j 2 9 lskzdz€ 52 tcOL &3] o5 10. 3
HodGecOIsjdzw fftej HMMIsOodzj dz@ o IsOBA&ZdqYJ 5.

74
5

v OB dzd yo 5.

tOLBjte Isjfdzsotsets LOLStcO® fted tOBSYJ 2 s
ykelkz| [ Olslzq

lfkMm| 0, 22 03145343
Il 4fEf 0, 183 0, 222

RL fkzkzyj ddz' = tOmMyy Istse o
d dOft@odvshj22 oabkzdits?2, {fft
HozW  zOls bk dzdzts 2  dzOf O cdzw ¥ h j 2
l st lstsdBz HdOd) B @B BE dzy tchy BOj &5 10.

1 tod dzed B3O § 3" 4§ tcOL d3j tof o dzzIstc j dzdzj G s
ZOftcOodzv s h j2 olskdzSd ftcdojHjdzO o IsOB dzdn

dHdd, ubt 1
dzj ko J dzd uJ
o :
dzq

v OB dzd yo 6.
} tod dzd &30 § 3" jzOts@udatlgf 67 dzOf Qo dzw ¥ h dn 9 Isfz dzts

l tod dzd &3O J o3 [ OL &34 t6
{ OL 3 to caQdddAark 10, 35 sl
of EMC dzsets §
{ OL &3 o caQddAxrg 10, 35 dsd
o' fZMS dzse s

{ OL Bjte ZOkdzdats? dzOf Qo dzvs h j2 olskds g
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103

¥

{ dikdzsS 7. { OL&Bjt &Obkdedes? dzOf tcOo dzv

l 1T BtcOdzdz | tcOL d3j tor dZzOf tcO@o dzw 8 h d A 9 Is Iz
detste 3O dz! dzlz® tcOB SlsypdzH o ff s @iz s/, ¥ d R Sdlz yd Lk
¢ ZOf OdzO.

4 fodBsh! s HOdd & d&OEkEOhMmY h fdzd b & k& dts
GO ddz M o' wWodzjdeder 8 HjWjSksds €eBY. UOGC>
LOSEYSE Hokscedn sStdcdd@sdr SdL Of ®fHd Be

s MBS ddlsj Ok

l ddztsc tcOH ts9 , .. vjndzduyj MStsj tBMdzzy do Oded
~nOddL i3 d ftedmfsmMtsedzj dedw: Eyjsdesjy §tsmsedy
dzZs e tcOH SO , R. 1. 1 EZailld jifrpC, o O . ¢a. s bR jigd j 1RE-1d0da] dz.
sy j i) d B de@dsdie pfdghd sl SBbl 9785911344283
Jtssztsa, l .4 CdzjSbtesdedC O d {1 dzjSClstotstsB-StclzH 59

ndesdzsedyj M dr Stk dzj CMtseo: THEYS B dEEOHH ARY Vg 2z 121
8 Mmi.(clrdifr.jd (¥ jmndtdOds tdidsdemfisipada) ssote® dzd jf). -
T ISBN 9785769571282.
zL 1 d&3d dz, 1 - 6. bdnddyj MG oOw 1 Cif &z OlsOydw
jdzi dzgdv tcOBBIstsMf smMsBdesMmisd: Eyj BidsgmYas@tsiB d
Eds, i 207 1fgi. ( 1:7 fighdg. j i B .0d s 2SR 9785911345341
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6
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urs 628.8

zdh<Cddd ., reSCtsemCOw 5. s.
ALOJuv 1 [ clsaArp. diisl tdzOHMEsese, wdiwjtest sdz' ,

RMMdzj Hso Odzd ] G tetsB dzj o8 dzj tOo dats d3j ts
sj B j tOlskter o Mmotej ddj dede’ & Mg Mlsj oBC
o d dzlsddzv ydd

O iz s OB O W fsMmowh j dz0 OdzOdzd L £ dzt© stz @iz ©z

tcOMmY tcj Hj dzj dad W Isj &3 j tOlskzter ) LHOdzd W R, i
CsdzHdydtsdzedteso Oded™w d oJjdesddzwydd (usl) . 1 O
H Odzdz" ~ BsHj dzdtcseo Odad W 9" wWodzj dg Cdzs yjor §

HgfMe OzOdzMO: Of esHdZOBIY) MEd)( sEiB8 B dzdzstyls
SjClkdetse Odgdw, ksSCOd d j bkjfdser j d Odzbs
jdzd?2 ftojHdzsy jdz ddalsj dedzj SzOdz datsj d OHO
qodr j MitOljedd, O IOCy,j odaj Hisj dedy | da
jor | gfifsmEEeOls, Mmdmlsjd SsdkHdydsddiess C
qudz j MmdMlsj dr, LcdOd desj byfteOo dzj dedj, ¢«

ShishkinE.V., Zhukovskay& uK.

Research on the problems of uneven temperature distribution in
modern air conditioning and ventilation systems

Abstract: The article is dedicated to the analysis of current issues related to uneven
temperature distribution in buildings, associated with the operation of air conditioning
and ventilation systems (ACVS). Based on scientific research, simulatiorthaateey
causes of thermal imbalance have been identified: aerodynamic characteristics of
airflows, design errors, local thermal and anthropogenic loads. As solutions, intelligent
and adaptive control, zoning, passive strategies, and the implementatioergf e
efficient technologies have been proposed.

Key words: microclimate, air conditioning and ventilation systems, hybrid systems,
zone control, adaptive shading.

l'eajHjdedJ

g tso tcj d3j dzdzr | mMdMmlsj d3r CsdzHdyd sdzd tots o O
detcOs Is Cdzt Yyjftztt H Qelimfdf! CasdiBW stolsdesets d3d € to
dzj tOo0 desd3j todetsy tOMY toj HJ dzj dzd | Isj i3 j tcOls Iz
ftotsB dzj dBts 2, sMtsB jdzdats © L HOdzdwW R fdztsy dats
f dzslsdetsfls! ¥ tBtstickzHiss Odzad W .-L O IstsL @ difg vz M
sOCdr W AVEStHH™satgOIsdW¥W S Oydqwy otsLHEZAO [ 1],
ZOctelzL §d d ®etOdedyd dedvV ISteOHdydtsdzdze »
COyjmMsoats ydrded, dzs d ko jdzduyude Ojls + CMmt
tcsmis O 1 dzj e tsf slstcj B dzj dad W d 2y j Mistsyj da
Em@dzj dzdj Isj B jtOktcdtscts HJMB OZOdMO Ml
Hdzw RBdded 3L Oydd {1 Stdsedyuj MSses fMdjHO,
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CodiW stelsO. Ajj df W adsPe'slsy tod yd dzr HdMB OdzO dzh
BjlstsHT jeEts kEisttOdsj dzdv 20 thdzse j Misotej c

t hzdesC 1. wleOsdWdsoOydy oLHEZRO COC ftdud

A dzt  dimimdij o1 s O™ Sz yjo' § ftedydds
tcOMf tej HJ dzj dadV Isj 3 j tcOlskzter o Mo tcj d3j dzdz
d ojdzasddwydd (dsl) d ©OLtcOB sSkt®O®dz] dds3tf
dzOff tc©o dzj dzdz' =~ dzO fsor hjdadd 1 dzj oG 51 ¢
LMY zzOlsOydisdzde’ = L OOl d B MY j U ded
Zdz' IsOls d IstethdzpyrmHw dzdjdzO dzd L Cdzs yJ e
j tcOlkztcdzse s HdMB OdzOdzMm O, or woddzd, Y
Ollzter 9 md Milsj &3O~ CsdzHdydsdzd toets o G
oz jlsfiqw fJtsH otLHj2Madjd3 daj MC tsdz! ¢
d3j to, CsiBf ! 6 lIsjtodetsy dBtsH Jj dzdtctse Odzd J
fsd3ihjddvas M orMsCdhBd §lstsdtod
f slstsdzC sd3 dzisHA OsL PiLtsjifiple] joiPdss j dddzts 6 5
O. stk btses, o 40% dL Ezyj dzdz" =
dzsy jdedd o jdalsddzv ydosdeder = tejh jlstsC
- tsd3, L Odzd &3O M (| HtS 20% ff dzsh OH (.
wWodzw jlsnfw & LHOdwWs M o MsCts?2  dzsilsd
ojtde &3 CB®RLOSOBd ddzd § Odetste Od3dz’ dsd
Jdzr dzr = EZyofiBABys mfsglsdas@d&zoFtcHddzd L O
sC tslstsydz A HOIsyd¢tso . Clsd odz® asdzOHiZd dzd
HiEzdOtetsH dz' n MlsOdzH Otcls s 9 dzts IsOC Y § |
s sej dzde’ = WOCktss, OCdrn COC dL df
H dzV .

I dzd W dzd 4 Isj B jtcOlskztcdzesets HJMB OdzOdzn O
CBW stels ECOL Odzts iy L dzydtsy dasdg df.L. A5t
sstcctso " a Yyd dzlstets o Ctstetej CIsdtctso € O md mls
MsCtcOIsdls! 1 dzgj eetsf slstcj Bdzj dzgdj dzO 28 %, Ik
lted 1tz sftesfyr MslstczHdzd S s sWdMtse M
fjtoj fOHORI HCOLOdzd so yYldtmt 615 %o A jldn tf e dizn
NOdkkzw ! &0 MmMCotLdSd ddd HEoAslEZ. O
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dzj Qo dzsBj tedzgsfis: Isj &3 jteOlkter dzj Itd Cts
tOMAtsHT , das d ROftw ks oddwjlk &O OBk

t dikzdesS 2. v jf dzts oGN] CYQjtedsjCs tsiod@n Gz fifs Gtz 7 dz
fsdj " Jded™

CSMfjeddj delsr M Mo te] d3j dedz’ B Isj n dats dzt
fslsjdydOd Hdv tjhjddy §tocyizgse] |
Htcd dzd J OHOf Isdo dz' - Odze sted Is i35 9 Ef tcOc¢
sof jLCdfOcHEY tsBBtczHtsoa Odzadj dz2O 15%, O
R LidOnr dzgj Htwjorfmddd NO,5AC. |
SeWkdl ydsdOdz desds € s dzj € M j -md igf wgdz
L dzj e s Slstej B dzj dzd J dzO 22 %,
gwsmM@M@mewAez [IsH jdz desE@ s 9o dad &3O dzd W
n C dzd dzd € , GHJ fted d3j dzj dzd J or
uc{tsdzdz.f"' [ 3] sBJ M jyddzs ttOo dztsdzj tod
AC) o[ fmdzd 4 4 dzd 4§ Ftesodzv CO dzO0 3 (

O]

3

q

sj ctcOydw Gc{Bth’Hdzf” mMdMmisj dg CtsdzH d yo
odz" § d fOMmMmdods j dBBjbstsHr, MmihjMmlse
destetsH detsfyls! [ 4] . 10ftddjt, §tdds dz
f
H
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dods 2 d3jIlstsH) Mise B ldsty B3 otgdzCRdz! «
) o OHBJdedMlstcOIsdodzr » LHOddW s M
Isd Is dzts € Odz' dzr ji2 514, toj disjso ' ) sdzEz0 Mz
Hiseo Odzd W d3d cdBtcdHdz Rn Isj A detsdzatsce d 2 .
j dzZlsJtetso Odzdz 2 ftsHAatSH, HJj BsdMigdafRlz j Is
¥ OteC dn tej ¢ d 5dz0n O¢ y,j dzls ZO OCIsd o dat
J dzj ded § d3, ToedsO owflr"dg'dadj d J Misj Mise J dac
HtoJ dzd 4 O dzc bstitctef Gadztz jo dzd 'R R dgdzlsj ctedtetso O
jav B, dzj btsd ¢t fscdtst Jolz jfigs dsj f dzt
toj Clsdteclzjls f OteOd3j Ister MdMmilsj dz (36% , da
dqdzdBsdL dqtezw Isj &3f j cOlskztedsr j § jtojf OHT
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CsisB d d&zOydw dodzy 4 dzgj tedz" ~ ted h J dzd 2 (L tsd
9 jdalsddzv ydw) fn ydWwttser d&3d Isj - dztsdts e d W d3
EmMlss?2 ydotsets BBdCtesC dzd BOIsO. [ HAd2OC s, € dz¥
Mistsd d3ts s ¢ cdetedHdz n mMd Mmisj d3, smtse j dzdz

CCtdetsdzsd yj M Ow syd dz¢ O f ¢ 0L Odz0O, Yls ts
COfdlsOdztso dztsy j dzgdWv 7 i3S H jiBdzdizy By d O tHYylg s O jf
1 CMf dz2OlsOydtsdzdzr = tcOMn SHIRD %Y . 2 ¢ dz) tc oy dzid d
1 CMiste] d3Odz! dzr &3 € dzd BOIsd3, 1SOCdr COC Istotst
T d2Of ted d3d 6, My sOdedjy OSCSIdodzr = MdMisy o3 |
1 dzj ee dd.

1 O smdzts o § toj L zdz' IsOldadsos Odp'r dzdlf te Grfiidftou:
tcj CStsd3j dzH @y g - J tstjteis;glsc[telsahcfQO% Mistsd Is
Hd dz0d3d ud MmS dJ HQWWEZL tster [ 6] ., Clstster j
dzOff t©o dzj dzd J alsLHIzhdz,r: g’lslstsﬁlsa o -L Oadfm
olststc’ n, ® LHOdY- MH fzizfsdzdzs 3 s is gz dgO tc © A
sWdmon fn fMd tco j todz" d3d Cdi3dzOIs Od3q ) dz4 t
Lsdzdtetse Oded § MdMisj d3 CstedgHsd \d-t5 dzd & dzls D eizg @
BsH j dzj 2 2ZO 101 j ftotsj € Isd it cc®Jzq s  t¢f thsaL @
otsLHEhd J] btsCd d &L B jcdOIs!mteOdsidag stz ™
VREMdMisj 3" B MY Jyude Ot ls Mded> § @&J5% {dizj
Fazz yh jdzdy SRV SISO dzO 35 %,1 d® 1S %®j of dzv &
40% MEElo bRl dds.

S
N
t dMkzdetsS 3. 1 sbtSCtwOmMftjftojHydjddj ks HJ

l 7T 9asHT

RAzEjcOydgw cdBtcdHdz =~ mMdMmisj dg CtsdzHdydt
OCIlsdede j-Md OV RE" , yd dzdzj 6 ) d fOmMmdoac
sfilsj ¢ dzj dzd J , mMesdzdzyj L O dlIlsdz § Ctsdemistclz € y
1L WWjiSlsdodesmis! o EkEfMmistcOdzj dedd Isj d3f j cOIslz te
i Odzts tc © d3dis ja& dzjtsdpd § O3 CsdsB d d&zOydw L s5dzO dz' o
OHOfIsdodzsets L Olsj dzj dzd v mdzd y OJiB 5 %izts € O dz!
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OdzG 516 d Sktf to @erczj dzd v ,  d dals | hts i 4 € Kdedy K ©B
L dzj ee S Biste] B3R %izdd] oAz L delzs s Isj B j & C
Hts NO, 5096d ygstirgdsdzls (tctseo Odzdz 2 f SHABH, OH
tcOL dzd ydz' - tcj ed sdzets o, sBjMfjyde Ojls st
Udzj GG WY jClsdodgsils: ¥ d € 505l Oy dais g
5n dZ@XHJdZdJ fp §OMmMMmde df &3 LiOHEA feded &5, d

e d S OkdEls) o

1.¢BtcOB O, d. . ANOCIstster Vstedi3dtetso Odzd v d3d C tets € «
LHOdzd?2 o LOadMmddtsMmisd ls M jydW¥dsd da S MY dzz C
tcOLodlsd] Mbstesdlsj dzt Msea © d Otndls SIskter : oL ¢ dzW+
VI dmtqmuzdztsc:ts fMlskH jdyj MS et Mbsdlsjar dse s
dzswW B toW 2 DRHABWCIESI]. sdz! : R Ul u¢. ¢ 2§3ALEPN BILSID2 5 .

2. Ofmy dzj dzj , d. t . R tsdz' L s Odzdj Msdzdzyd L OF dIs dzr
WOMOHOR Btsdz hs2 f &BN QHsB H dzif O Piffdsg dedztsf SIs j to!
C@W stols dzts G ts B S tetsS dzd GZOIs © fsdsd M J ded 2 / d.t .
JJlezdzOtetSHdzq’@fr]d%pﬁthmzﬁlsc; Zz209-d B X BB gzO0 dz
3wlsjysd?, l. dbdkzdzyjL O dlsO sdzjh jded?2 ftetsdlL
s " jdedj & MJTBJL MdMmlsj BBz Mme jlsse" n CBdSHYjo /
GO HOMMS ) fiyRosasd ls #dz. 7782 EDN VWRCDJ.

4.1 ek, JdBtedHdz j] MdMmlsj d3gFr SCwdzhHdydtsdzd totso O da
B¢ tso mMdMmlsjd3 VRF d 1 zGdzS 62 dzs @ Odzls j ~udzd € O,

s sdzi d y d s dzd BOBRTO dzch j( .2 & 8 )-54.B EDN XAWTOC.

5 j2dHBO, . ¢. (d dIdMSEkmMmse j dedesets d dzglsj dzdzj
odJdzZsddzvwydd d SsdzHdydodzdtcses OdzedWw otLHEZRO ( HVAC
[ . o . cSkstsea /[ /i 2024.Mmis dzd @ , dzOiz§5d(. 714525.2 EDN
HYOMHW.

6.l HZC 59, r. ¢. ddOdzdL MR jdd " dzsHSMdOB Y j dad W
OHBd dzd MistcOlsdo dzgsets LHOdzdw / . ¢. [(HEGCBS, .

d dzdzs o @y tetsdlIlsj dz¢ mise J d Ondlsj Slikzte] . dlstetsdIs j C
#Btstedzd € HpIRO ji?j te8sln i d Ashy (~xdd yde@nt usdzts ¢ tsdzW Jidk9) dzy d d
Of toj dzw 20 20HBOBOO. s ORBOtMSC d2 csmizH OteMmiso j dzdzr 2
2024.1 & . -643.v EDN MVMNLZ.

o jHjddY BB OoalststcOn:

zdhCddz fplstdn jdzls, AQdfuvl Jg. chhbBdzGmms sese, sdhljttsysd 1
reSsomc Qv fpsbsw ges | [ céam. diEj tdzOHMS sese, wdhljestsd
1 Ok ydzy 2 tobCthaey dds £ dzr dz' W, CIO@m ditm Odsy Is ¢z0 bz 1 j MSdF azls | [
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l seysS¢ . u.
ANjJHJLOd dsj cthmkzhOkmise | dadets jz u@y st getsizfdzB js O th)is § @ dz 450 Is
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Vovchok S.S.

The role of digital twins in managing the lifecycle of transport
infrastructure: from design to operation

Abstract. The article examies the role of digital twins in managing the lifecycle of
transport infrastructure, from design to operation. The advantages and challenges
associated with the introduction of this technology are analyzed. Digital twins allow you
to create detailed virtuahodels of objects, which helps optimize design, reduce risks
and costs, as well as improve the reliability and safety of transport systems. Examples
of successful applications of digital twins in Russia, China and the Netherlands are
described, as well atheir contribution to the development of intelligent transport
systems and urban infrastructure. Special attention is paid to the issues of integration,
standardization and information security, as well as the need to train qualified
personnel. It is corgded that digital twins are becoming a key tool for the digital
transformation of the transport industry, however, their effective implementation
requires an integrated approach to solving technical, organizational and regulatory
tasks.

Keywords: digital twin, transport infrastructure, life cycle, design, operation,
monitoring, problems, optimization, information security.
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Kurochkin A.l., Lobanov A. A.
Comparison of collaborative and contentbased filtering

approaches in recommender systems

Abstract: This paper presents a comparative analysis of two main approaches to
building recommender systems: collaborative filtering and coittesed filtering. The
algorithmic foundations, mathematical net&l and key quality evaluation metrics of
recommendations are considered. Advantages and disadvantages of each approach are
identified, including cold start problems, scalability, and robustness to overfitting. A
comparative table of main characterisiEgrovided, and hybrid methods that combine

the strengths of both approaches are discussed. The work is based on recent research
and practical application examples, making it useful for specialists in the field of
information systems and machine learning.

Keywords: Recommender systems, collaborative filtering, conrbersed filtering,

hybrid methods, cold start, recommendation accuracy, machine learning.
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o tso dzj yJ dfdzts firlsifs B Mils 9 © oLOdABsH | 2MIse W |
dmf sdz! L ¥ Ismw o S B8d3d dgH Olsj dz' dz § MmdMmilsy d3"
t 4 Stsd3d dzH Ols j dz' dz" § mdmisj d3 O tcOo dzj dz
fsdz L tsoOlsjdzs dzO21Isd toj dzj o Oczlsdz 2 G tsdzlsj d
fdtjcetlzL & d. glzh jMmisoalzjls @dady Phylfafts t §HisH
&ZzOdetsdzy § Ysfbkzdwtdy &i3d wWeodzw e Isfmw:
s tsdzdzOB 5tcOlIsdo dzOwW W ddzt steOydw (Col | abor
SBdzlspdzth j dzls Jtetso OdzdzOW  W-Bsed Biterdgy GBF). ( Con't
SOYHT' 2 dL LIsdn f SHABHTESHO ddzd J Is O
S6cteOded Yd ded W . J tc @ dztizis 9 Is Mifls Ot Po dfd Is j dz!
ZCOLOdzdzr » d3j ssHtse fp IstsySd LtojdzdwV Odze tst
BOMh IsOBdickzj G3sMmisd d EMmlss2ydetsmlsd ¢ o
yjdzrs eorwodzjdzgdvw BflsddizOdzy dz" » kfmdzse d2 ¢
fyj dzOted j o .

2. uj tt@vs dufhdaso O

2. 1. stkzdzOBBttOIlsdoe dzOwW Wddzr stcOydw ( CF)
s Sdkz&zOB stcOlsdo dzOW W ddz' steOydy dmisd L
fsdzl LsoOIlsjdzj?2 HAW @6jdzjtcOydd toj ¢ tsd3j dzH C
fsdz L s9 Olsj dzd , fiosweadehdj Matyd?2 ddasj to
ftoswolzslpgd2MmMddalsjtejmM € Htozedds tsBi jCIlsOd3 ¢
CF Hjddksmw &&O HoO Isdi O:

Userbased (dzO tsmdzseo ] MatY i MIsd dMmilstste
tembased (d20 tMmdse ] Mraty jMmisd tBi jCIls:
211Usetbased CF (dz2O0 tmdesej MmMaty jMmlsd {ts

Atk z@S dsyg dzls j o) MO u § s dsBL ieSOdg) v j Is fyw
fdzj HEs h j2 Wetededs2 (2. 1):

W = LyenSimu.v) - (ryi— )
Twi = T Ty i) (2.1)

HJ:

::'u'l'f%techdeW Sy &CO ftsdz L soOlsj dzWw u.

sim(u,v)T d&3j t6 O MrsHMIse O B3j Y HEz fsdz! L ts9
Csmddzmdetsy] MrsHMlsets ddzd Ctstetej dzv ydw 1 dt

N i ddetsy j Mlseats Bdzdy O2h dr MtsMmjHj2 f sdz

212ltembased CF (d&zO tMhdtsej Mrntsy jMmisd B

[ dzw CtsdzdzOB stc Ols d o dats 2 Wddz steOydd dzO
Wistedsz dzO BEZHjIs orddzwHjls! MmdzjHEkEh Jd3 5B tcC
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N Yiennsimli,j) - ry
Toui = ‘ = (2.2
EJ'EN':fillﬂ-m':!'.j” ( )

u,i

J HJN() T dgdztsy § Mise 5 sBl JCIstheo, i §f €AstsdEE d
fsdz L sealsq flztsH j 2 Mise 59 Odz.

CF Aatteth s d@3OMh IsOBdtelkzj IsmMw Htcod BSdz " t5(
dzd stejBEZzjls L dOddYy CtdlsjdsO tBi jSIkts.
tcOL tcj ) jdedesmisd d ~ tsdztH defsiWst e3OQd e © s daje
fsdz LsoOljdzvr ddzd tBi j S$IOR) .

2. 2. gsHcwafjdidsdicse OdzdzOW W ddz! IsteOydw ( CE

CBF dmMftsdz Lzjls Mots2Mlsea ®© tBi JCIstso d f
fsdz! L soOIsjdzj?2 d&O BMdetse | tw©WOdz § BYJ dzj dzdz

2. 2.1 lTtwesWddz fod LsoOlsjdzvy d BI jCIsT

1ML Oy HT 2 sBi jCIs s dMmr o 0O Ismw o J
V. = (V;1, V2, ey Uiy )- l oW d dz i 5 @& mustedas lds jindrw CC
OcGtej ¢ dtctso Odzdats ftocj HMIsOo dzj dad j 9jSCIsstet
fsdz! L soaOIsjdz2 tyjdedoz f sdztsy d s dz! dats.

2. 2.2 [itO0 MasHMIsoa O ( &Ofteddzj te, $tsMmdc

[Jtk MmMatHMe O WAy dts t©OMMydlsols:! m
fsSHaBHO (2. 3) .

sim(P, V) = —="L_(2.3)

1P Il 11vil]

tdSd3 dZH Oydd Wtstedidtolze simpw dzO tMhdztse §

ftesWddzj &3 f sdz' L ts9 Olsj dzv .

CBF dzj LOodMmdls Bls Httkedms ftsdz! L5 0OIs
LOHOYJ 2] dzePYYgdk dzso '’ ~ sBl jCIsso . [ HdOG¢
fjtj sBlzYyy dadw (user overspecialization
FLCd?2 Ctkze foatsydms tsBI jCIstso.

3

[ibtedSd ByjdSd ¢Oyjmsa O toj ¢ s daH (

{yd dz€ O COyj Msa O tcj C 53 dgH Ols j dz'fndz" ~
f sdgsh 4 & MisOdzn Otcls dz" n dB3d Isted € d dzW sted3Oyd 1
[ Mdzsea dzr §| dL dzd ~:

3.1. utydetsMmils: (Precision) d ffcddslkOo

[ dzv -Nststf j S sz dzH Oy d 2 :

Precisi on@N: [ sdzvw  toj dzj @ Odzls dz' ~ sB J ¢
(3.1)

|{penesanTane} N{pexomengosansrie} | (3.1)

Presicion@N = .
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(3.2)

Recall@N = [{penesanTuue} N{pexomengosanmnuie}| (32)

3. 2.

|{penesanTrue}]

dtcjHAz) SO OHWGOIsd YydzOW

RMSE ©Ofmfjydls’ o 0j lsmw

1
RMSE = E Z{u.a’]ET( Tui —

J HT dgdztsy J Mlsea s ff Ote
: Htc] Hdgv W
t OmMmydls™ e O Ismw

3. 3.

1
MAE = E Z{u.:’]ET |ru.:' -

Clsd djltedCd §sLodvyls

?u.a')z (33)

shde ¢ O

fp @ s M

shds €O

] dzj o Odgls dzr 7

( RMSE
dzj HIz®

( fledz' oL 0 jChislsj ip' t5 2 t0B' i B
OB f)s dz¥ Is dzOw
fdzj HzE " 5 SBEOL A ( 3.

( MAE)

Ctsdzd yd Mlse j dadats

MdMmlsy &30 e HMEOLr 90jIs ddelsjteifm §Bsdz LsoC

4. dvtOodzdlsj dz' def 2C BoRdzO dzd L

st Oo dzdls j dz' dzr 2

sOs dzdyj 1.

v OB dzdiw@ Ol dzd Is § dz! dgr 2

O dzO dzd L

CF

§4wdydmadj

OdzOdzdL CF

stedlsj ted?

s sdzdzOB 5. Ols @
Wddz steOydVvw

s 5 dzls{p et | dzls d 6 1
Wdd seoydw

RMMlstsydzed ¢ H 1o jHijdd] Hfs l tod L dzOC dsofsB
vilsts2 ydo sf 1dLseovw (fted 1" mMsCow (JMmd
n S dzS H dzts d3lz fsdz L 59 Olsj dzv 7 ftcdL dzOS d tsB
[ OomMhsOBdteckz] I MsCOw ftcod ¢ 1 OodMmdls tsis
ftedL dzOC 59
[BtsBN O h O Il mMsCoOowv (ky 1dL ¢Ov ( sGte
M st dzetsfi JtojHYtsylsj dgd MtsB Mise j dzdg” dzd
vtejBlzjls ts{ 14 s r ©
Ctsdzlsj dzls ©
tdims fitjt 1 dL ¢d? I'rmscd?2 (k
tc] Ssd3] dzH Oy
ltoddzj o Mt Netflix, Amazon Spotify, Pandora
5. 1dBtdHdz §J d3j IsStsHT
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YIstsB ' sBl J HJdz] Is H B MIs Slsftelzin I @ s RFL z¢ |
cdBtedHdz § ] Ssd3j dzgH Olsj dzt dzr § MmMdMmilsj o3r . 1 C

lLeojhjdedetsy 5B jHddzd dzedj tj L zdz' sOlstse ¢

[ dzseslztetso dzj 9 OV Otern dIsji S IsktcO: BHAZO d&E¢
cOdey qtelzj Is.

[ SHjd&d d&O shdtsej W OC sty ds ts(d3zq@ fsteas gy jdits.
ftodL dzOC ts9 .

lteddzdite (5. 1) .

fui=a-Ffi+1—a) 757, 0<a <1(5.1)
sOCdd GBLOLBA doyds Hehsdw dzyh |2
ot dzj B) CG&SHEGEEE MisOtlsO.

6. 1wOstisdudmidl §wddd ded ded™

S tsdzdzOB 5t OIsdo dzOW W dJdz' steOyd W :

lteddzj dgv jIsfqw o Ctlkzfdzr » MMk G- To OT I
Netflix, Amazon.

CWWJSlIlsdoe dzO, CsEHO ftsdz' L so Olsj dzd (OXY
MdMmisd dsts2 .

Stdzlspdath ] dzlsd totso OdzdzOw W ddzt steOyd v :

L d3 Mis dzO H dzw mMdMmilsj &3 M Bisdz! " dd3 € t5dzc
(dzso sMmilsdz” § dzj dzlsr BzLr COdz! dg" § Isted S ) .

1 4L Od3j dzd 30 i texfo ¥ B O ffigjint€ojd Mtz (EBGHO
OoLOdABBH j2MIsadw) .

1 O% dz uJ ded d

S sdzdzOB 5tc Ols d 9 dA®OW d jdozls ¢ s dizls PdAdzOW W  dz! ISt (
WEZdzH Odzj dzls Odz! dz" d3d f sSHAatSHOMBd o §tshmistesj d
CF ftsdzOcOjlsmw &&O e jHjdyjmMeédj tOllsj tc
MstcOHOjIs s ftesBdzj ¥ rtdzbHdsects MisOtcls O
ftedL d2OCd Bl jCIstse d ®Btyjls ©OBBISOIs! H
sBl jdBBO dzt LtsoOlsjdzz MCdna H Odzdz" =, dzts fr
ftcj Hd&ZOGCOjIs dzj sy JHOdzdetsMisj 2 Y sdzr L tso Olsj dzs

J tcj Odz dzC B O tcg@fBtsdz "z 1+ WW JjClsdo detstr
cdBtedHds j  dBBBHJ dzd, sl jHddzvehdj e do
t OLodlsdj dBSHjdzj?2 ccdkzesitets BERZYJj ddvV,
dzj 2tesfmjilsj?2 (DeepCF, AutoRec, NeuMF) , |
CBF dzO kz@lspdrgdz & fwdL dzOSC s9, Wistedzd to Iz
tcJ Stsd3 dzH Olsj dz! dzr = MmMdMmisg ds.
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1. dHBA3Oe d ykzm, 1. d uvkyddzd dz, o . (2005) . 1
ted S sSd3d dzgH Ols j dz' dz" = MdMmlisJ d3: SBLiSte Mtso toj d3j dzdzts G 5
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2. tdyud, A., 18¢O0yloffjHijddgOdm@POs sY@d01k) !
f) d fy IsSpraigger
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C szdzOB stcOlsd o dzOY W ddz' R OwG Y H &z MO tctisHedztE DR C R &Y j t
ofj Btodats? f OEI8R)dzj (flste. 173

o jHjddY BB OolststcOn:

sktesuCdds ¢dzj CMj Mskzaigtedgso dwuv [RE T, [BMEo0O, ¢ sMindw

| 5B Odzse ¢ dzj $ MOdeH t6 $¢ dz0O lsids dz! Hasyy dlas ifSwouvo, [ R {sSid w
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urs 692.8. 3

J 4dBdHJ® R. |
[MSteMed2 bjndduimMSd?2 bkddejthmdlsjls MawiLd d d

vjtstejlsdyij MSdj Mmdssr ©WOMYjLO ls¢
O u ftod 1 CMstcj BBOdz' dg 7  SG SH dz

O dzdzs s OYdw s Ols+ j tcOMMd&zOIsted o O Isfiyw Isj stejiIsdy
SN skmiss2 ydosilsd Oldsmy jted 7 sfldyjmscdas
1 CMmistecj BOdz! dgr = Bjlsjstesdzsedyi MSdr wWodzj dad?2. ¢
shkzOB dzj ded™ SfkbdyujmSitsets MJedOkO fted oL H,
sztcB zdzj dzlsdetsfylsd Ols 3ts MW jstezts.c d ¥ to jiorodgtspy Jsd@O S dgj &
HsMiskY dshisd ¢1{H M Euibtd { djtejilsdud MS G
~nOtcOCIsjtcdMmisds Olsd@sMW jteder » EfmMdzced?2. 1 tjHMls
dZOH j )y desfylsd Mjlsjor a MtsjHddzj dzgd?2 dzO@ tsidetse j (
B¢ s M s& d 5 dz0.

sdz¥ yj o' j Chisddggsefh:j tedz’ §| 6sflsdudmSdy dzddzdd Mmow

L Cistej BOdz dz' j f5GSHdz' j Efydtse dw, Ldzj tec j s
HsMiskf desisd, Isktes kzdzj dalsdetsfls! OlsdsmW jter , sy
LebedeV. V.

Theoretical foundations for calculating the fault tolerance of fiber
optic networks under extreme weather conditions

Abstract: The article examines theoretical principles for assessing the fault tolerance of
Free Space Optical (FSO) communication networks under extreme meteorological
conditions. Mathematical models of optical signal attenuation under the influence of
fog, rain, snow, and atmospheric turbulence are studied. A methodology for calculating
FSO availability coefficient considering link power budget and probabilistic
charactestics of atmospheric conditions is proposed. Results of network connection
reliability modeling based on meteorological data analysis for Moscow region are
presented.

Key words: free space optical communications, fault tolerance, extreme weather
conditions power budget, availability coefficient, atmospheric turbulence, signal

attenuation.

I'edHJded]

dlsdssmw jtede" § lsduimMSdd ddddd MmMewid
fjtemtf jCIsdo dzz® 5j - dsdztse d s BjMYftctso SH(
sBjMtfj yde O h Iz or msClzs ftesf 2MC dzlz ® m
cdcOBdl o MjSbkdrnbk ftod Skdshdlsj d ds ddl
[HAOCts thdsesdzer @3 etcOdd ydo O hddz WOCIst
0ff e wodwjlmw dR erMsCOW L Osdhddshls
CCiistej BOdz dzf | fetHd j EkMmdsedw, kOS]
HSY H ', fndz;GisleHf d or MsC OwW Isizton ] dzls dz
¢ Ctedlsduj MStsdkz OB dj ddr tflksdyj NS sets
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ltesBdzf &3O tsBd MY J Ud dedV G4 By B if l4ctsf 5wy dog)
sk OCkkzOd dtsmls: o bkffdsedwi ¢ dddkoOls
YOMmsslsr L Cflstej 5O dz dzr = B lsj & eOdztsdsE Q)
GOl BOIsduUj MS e dsHjdj2 d &jlssHss ©Of
W dzw j W o OftddBRls faziydas? L OHOYj 2 HdA&v Isj
sls tc O fdzg .

1. Aququr]s:o[J sfdets o r tcOMY tetsls tc Odzj dad
Olsi3smw J 6

1.1 QdZJtGG’JISCfuolfI’]QCf? BEHYJIs o [ s

sdz¥j or @3 f OtcOd Istetsdyz  H dzw syd dzs d tc O
WedzW jlsiw L Of Ofm k) dshs), MEbE 2 (st
ftcjorhjddj dLdzEyOj B2 sh desfylsd d&zOH
ftedj dgdzd SO [ 2] :

M!:’nk = Pe + Sr + ‘qgeo + Aatmo + Asc:’nt:’!!at:’an + As_‘g:stem (ll)
GHJ

P,(aBm)-tsB h OW Bsh detsfyls! L dzz yOls j dzv ;
S.(@Bm)- ykzoMmlse dlsj dz' detsmls’ Htedj dsdzd S O, ¢Cts
hdqiedder s (MSsteshisd §jtejHOyd HOdzdz
Agoo(aBM)- 6 5d3j stedud MSC 5§ Ghdz@s df @iy ddzdd
fjtcjHOO O] BBsEet dkZEy® fl ko jddyjddj B ttOml
Agemo (ABM)- 5 M dzO B dzj dzdl i tegfL @sffltsdycdztsh j dzd W d 6O
Asc:’nt:’!!at:’an (-ﬂ;EM]— s fr] dZG B dZJL @1‘ JIS IZ(IGLB IZ dZJ dZIS dZB fr] IS q 0] IS d:f
gwtgm(ﬂEM]-UtGJHﬁ]lSOE)dZWcjls oMmj GMIsOdz dz@ jJ (5
shdBSCd o EkMlsOdtsoaCj dOftOo dzj dedv zzy o,
ftslsj ted O qisls € dzts ddj, dzd 2 dzj iz \ § dzd 4§ ykzaflse dls,
SCtelzy O h j2 Mo jhjddesmisd ( Msdzdzj ydzsets du

1.2 [MdOBdj dzdj Mdc dzOdkzO Ol dksmy j tder &g
Ols B MY j todz W dzj dzd W SCOLT 90O Is 6 C
cOMf tefiscOdzsj dzdj BflsdujmMSsets dL dzkyj dedw
"OKOCIjtedmisdS yOmlsdy d d5 Ctdayj delstsOydec

[Md&zOB dzj dzd j © Isk 3O dzj

sROdz wodw jlsmw dzOdB sdzj j ctgqlsqudzrd3
Bjlsjsesdsedyj MEs2 HOd dshisd odHdBsHl
sMdzOs dzj dzdv U o bkkzdkOdzj twOMMyudlsr o O lsmw

391, 2 1\
Yrog (M) == (55UHM) ' (1.5)

GHJ:
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V-odHd i3ssmist (€ d3) .
A-H dzd dzdzgO o s dzdz  ( dzcB) ;
¢ St WWdydj das, LOadmwh g2 ©l tOf

tGOfnfr]c;q’a(D“hC[:_uOfnlsc{u. Jdz sftejH]dzj dz dzO
d ddi3ddls L dzOyd ded v :
1,6 V=50 km
g=1413 ,6KM < V < 50 KM

0.585VY3 ¥V < 6 kM

I MdzOB dzj dzdj © HEGYHJ
{ MdzOB dzj dzq J Md e dz@QzO L ®o dufihylt § I o d dals J
sMOHR(®o d3d3/ y) d toOmmydlsr e 0jilsmw 5 W stcds

]”rm’n = k * Ra (16}
GHJ:
kdad § OtcO®Rj Ister , LOadMmwhdj l S O0LOCIs] t

{ MdzOB dzj dzed§ o Mdzj G J
I mMdzOB dzj dzd§ M6 eePdzO O d Ndels G jsis (  dzls
fdzj ¢ s5f @H @d3/ W) d oH izffdls B BfgAdaudls’™ & O Isfw

Yenow = @ * R® (1.7)

GHJ:
Yonow-BMdzOB dzj dzd § o Mmdzjcj (HI/ S B);
S-qdzls j dzid ® desfyls! fdzj ¢ 56 OH O ( BB/ ) .

2. ldzdwddj IlskzteBlzdzj dalsdzsisd OlsdismW j tor
2.1 ubttkzSlkztedzOY LR OLOSIjtedMisdS O ¢ OL
R dzls j dzid o dzts iy ls - 1© s te3es i itz ji dzlezdz® iy ls d nOtO
MistezClsktodzs? Ctsdzils Odzlsts?2 CH 5¢0Odz0O Is jode) i) f wf
Cdzd BOIduj MSdn Emdse d2 d fyfteGiy jLoksjls fifws | d3ts ¢
Q) dz2O0ddzzyh dds EfMdzsesdw B3 ttOMY oisfls tc Odzj dac
C2(E[km]) = 5.19+ 10716 « 10 ~0-86%

+ 1(—14834+0.295-0.02 84%+0.00074352 (2.46)

B) dzOdr zHdWdiz tzOigtfstetsistc Odzj dedw ( i d dz¢ dzC
C2(§[km]) = 9.5+ 1072 x 10720%
+ 10—14.39+0.1?E—0.034922+0.000959£3 (2_4?-]
9) c¢cMtej Hdzd d3e EZMmMdzse W d3:
C2(average) = /CZ(best) * C2 (worst) (2.48)
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1 HJ M L dzOy 4 ded W or Msls L OH OB [sfyw )
CHf sz yOsA&mw o 3

3. [jbbHBdEEedY ©OMY)jlO s LIk Mt Y
3.1 sei¥Wdyudjdls HBMEY dshlsd
sBLWWdydsiindsliz f desiisd ¢ fJu BftejHjdjlsh

otcj di3gj dzd OB BSIstsMf sMsB dese s MsMissw dzgdw ¢ ¢
A= Ttata.!' B Toutage
- X 100%, (1.5)

Ttota!
GHJ:

Toutage 0 ME BEOWLAS] o6 3¥ daj HEMISEZY desmisd

3.2 ¢dOdzdL BjIsjstesdasedyj MSda HOdzdz ~

rdzw ssyjdeSd tkCoLtkzMmists?2 yd dtsiddsd d B8 §
H Odzdz" - BesMEsoME st toji@dldscad. L O Mfdyg) tedsmt
mMdzjHikze hdj fOLOdij Ister :

B &zZOydzsmils! tOL dzd yde' = EZtetsodzj 2 ( %) ;

MeissMis! o9 jlt® dzO o' MlsOr 10 d& d 10C
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Mikhailova E.V.
Modern methods of mathematical modeling

Abstract: The article highlights some modern mathematical modeling methods
designed to work under constrainihysically informed neural networks (PINNSs) that
integrate the laws of physics into computing are considered; hybrid numerical
algorithms that combine different methods and schemes; approaches based on quantum
computing that increase the accuracy andcedpaf solving problems in conditions of
incomplete data or high computational complexity.

Keywords: Mathematical modeling, neural network technologies.
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ftodd3j dzj dzgd & dzOlsOdzC do O Ismw dzO or MsCdj L
fpizh § midedgf Mo " yd Mdzdls § dz' dz" &3d Md Misj 3OB] .
ted h 4 ded 2, mMsyd sOs h d A CoOdzsso " j d ¢ dzOf
Ish Ols j dz¢ dzts f csH &z 30 dzdz" - Otcndlsj S Islzte d
LOBBJ HAW jIs Isj d3ff T o dzj Hicj dad W . lted 1 Istsdg
CoOdzlstso rttc dif dfCdsVO  dzj fsLotsdzv jIs o' tcOBBIs

fls OdzH Otels. [ desedj OdeBtdzjy §jtemtijClsde
ssfsdscduimMSdj CSkedlsr, dORSHWIhY dO M
fslstejBlzjlsmw jhy dzj 50Odzs otej d3j dzd d tog f
YO iterd ¢ dzOH dzts2 o dzy § dzj o ( .

] dzj Htej dzd j Mtseo toj d3d dzdz" - f SHRBSHTBO
BsHj dzdtetso Odzdé o bkyjsder 2 ftesyjmn L
sBtOL s Odedw [ 1] . Rfr}qaiz&ﬂztsmts,Q@ﬂmfg)dzdzrc{i ddgj :
(PI NNs) tfsLotsdvjls MmkkHjdsOd i Tokf L
SHdzs o toj 3] dadats gL zyOols! q’ Witjdzyd Odz! dzf

BOh d dedzts e s 5B IZyj dad v .
1dBtedHds J ydMmdzj dzdz" § d3d stsH'  f ted d3j dzd a3
sBl jHdd"w S &OMMdui MSdj Odetstdldr
tOLodlsdy OdkOddisdyj MS ¢ tslsesr M Gdzdz d3d dzd ¢
[BdOYdy | CoOdidstsor j MmddkdyIlsste: HOS L
fMlskH jdsse f shdssOkd SoOdssotets &EH,
stcOHdydsdedetsec s B EZYJ ded W d fBHGEBISOs dzd o

f O OHd ¢ BO .
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1 O% dzs uJd ded d

{ OLodIsdy B sBHEa  dEbls ) dldedsy Ogidw e L d
tcOMmMh qtew jIs oL sy desmisd d&zOESd d Isj - dzd €
tcjh jdedt Mz dz" = L OHOV. Rdzlsj cgtcOydw WduL .
BsHjdzd, ffLeotdvwjls MtyjlsOls! HOdzdz j M W

fesyjmMimse, ©sepMEy udde OF dzlsitefdes j sd iz j d3ts

] dBtedHdz | ud mdzj dzdz" | B sSsHT Colsster j

ud fdzj dzdz j f SHOGH' fl Odkcttdls OB d f

sBjMfjydoeOsls o' MsCbks or ydmddlsj d' dze

smtse j dzdets f tod dBsSHz] &zd Bizs @ ez MM &z®B dz' =  tot
So0dzstsor j o yd mdzj dzd v slsCter 9 O¢ Is 1

oL BBy dztsfilsd, Lotk W RBsHj kzdtetse Ols! 1 to

mMdMmlsj @30~ dzj oL By dzr . | MsetsS iz dsmisd 1 |

dzOkz ydz' - slsCter Isd?2 d dasp Dapg zis ¢ diauQ i Cddtew W d

oL By desets o MMz Hso Odzgdwa d fwOSIdyjf

s dmMs¢ dzdlsj teOlskzter

1. ¢ter Ottse . 1., sOsOjoa0O0 [ .. ] dzj Sslstster o Is

2O cOo dzj dzdzsisd BERZYJjdedw o7 Mh j2 dBOJ BOSdE)

Oz tcPL SDRMAPS .- &.4. 78.

2. [ OmMdzjdegdzd S tso .., sOBOjoO [.OH. [ w©lOLoeadlsdd

tcj OzdL s 9 0Ols! Odze sted Is d3' cOL dzd ydets G s i d&zO dz0O

SBtOL 859 Olsj dz! dats? dyjdadi?j dp! siptseipdstafts v | d Y g FdgdzsH M S d

sj mndzedud MEd2 bkdzdojtemdls)j st JBB.3 ¢t .. ¢dzj $MJdoO0O,

3. Karniadakis G.E., Kevrekidis I.G., Lu L., Perdikaris P., Wang S., Yang L. Physics

I nformed Machine Learning [/ /i440ature Revi ews

4. Raissi M., Perdikaris P., Karmakis G.E. Physiethformed Neural Networks: A Deep

Learning Framework for Solving Forward and Inverse Problems Involving Nonlinear Partial

Di fferenti al Equations [/ / Jouiial of Comput a

5. Biamonte J., Wittek P., Pancotti N.,eBentrost P., Wiebe N., Lloyd S. Quantum

Machine Learning 7202. Nature. 2021. 4. 195

49 jHjddw B Oolttej:

[dro2dzse@y rfdchfovuv dds. .. ¢0dzjSMjjoa0e, 1 dydd?2 | tSocBtt

Mikhailova E.V., Federal State BudgetaBducational Institution offligher Education "NSTU named after R.E.
Alekseev", Nizhny Novgorod, Russia
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urs 519
[ dn G)delsac) r. 1.
ANpJfuvcifuvu dois. t. ¢d24€m;90e 1dydd?2 1o
¢ dzc st d Is d3" BJL BdzsC dqesatsC . [

¢ dzdzts s OYdwmlsOlIs! § dmmdzj HIzE Ismw Mo tej d3j dzdz" J
RBdzts ¢ s 5ls 5y ddock-fredydififleg Glglze st Isdzr , tMmdetse Odadz’ §j ¢
s j toc O ylfeadlocal storage sBj M jyde O h d2 gL sdzvw yd s
OCIsstedzOY BtsH § dz' dimf sdz' L ¥ h OW  OMmd dz- tets dzdz" 2
mMeMmistsw dzd W d3d Y H Iz dzj L'Odgdf;nd &3¢ &g z Is dhde™ dztsdls W (
Bddzed BdL Jtekze hdj §jtej Cdze yj dedw Ctsdzlsy SMmlsO©. ¢ dz
Ctode? dzd C Ists o L O el Meztemr , sBJ M J ud ded d BBOTr
CsRf eI MMOR toj OdzdL Oydd .

sdzg yjor j Lopkfies @ait-free O dze s toc dHsedgdlocal storage 0O Iststc dzOW

BsHjd' , Cstkldd , ¥02Bjte', MddotsddL Oydw,
Mikhailova E.V.

Lock-free algorithms. Review

Abstract: The article explores modern approaches to optimizing multithreaded systems:
lock-free/waitfree algorithms based aatomic operations; threddcal storage, which
provides thread data isolation; an actor model using asynchronous messaging and state
isolation between independent entities; coroutines and phibers, minimizing context
switches. Their role in eliminating rsrce conflicts, ensuring scalability, and related
implementation tradeffs is analyzed.

Keywords: Lock-free, waitfree algorithms, threalbcal storage, actor model,
coroutines, fibers, synchronization, hybrid parallelism models.

l'ejHjdedd

dtotcj dgj dzdz | o' MSCsftesdLotsHdIsj dzd dg" j f
B dzd B L Jtezs h dr dz2OC ZOHdz" | tOfMmMatsHT- ftod
free d3jlsssHeal wogkd cdBtedHdz j] dBsHj dzd ( C
ftetsB dzy 3 mq@nmswﬁLGHdd Wd, tod # d dADlss{dgQ
BOkZzOdhdtetse € Iz L OH Oy d dLsdzv yds fn
BOMh IsOBdtclzj ddsMmis! o EMmMdzseodwrn dBdetse s Blsts1

[ Mdzs 9 dzOW Y Ofmls:
[Hdzdd3 dL fser odg A dzOl]’tGG)adszzq’Q fls O d

BdzsC Jictso-Edee Lok dzsC qtokzs h dj) BdvistBHT™ G (
sHddz fslss¢ ftosHBBdydls ttOBtSIsk HOYJ o kM
HsMIsdecOjlshy L O Mydls OltdizOtcdz - -ARdf j t Oy
Swap) , GHJ fslss¢d fsolsstew e s fsfr IsCd
CodzS ztej dzydd [ 2]
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vsO0Cd] OdzetstedIsd3r HJ B defls ekt slslO Badtitgiizng Qi
stcOdzv ¢ Is tedMéd oL OdBsBEES Jteso 8¢ . [ Hdz
ter Isr j fHtesBdzy d3F # WEQE 6 di3iStds,c H OB AJ L d&3j dzj
j o A3 dzdzts? tsfMils O IsmwO &} L' @dgpjswp jORBEYAZ  dfLdzd
szOydw "o jyxdkzdoBEBEtHAOSEEBES dydd .M sdzj 1
e Hkzek, dj ftesHeodeOwm: € yjJdzd.
Waitf r ee OdzetstedIisds3yr dHEZIs HOdz hj, cOtOdz
JHMEOL k] di3gsJ o tcj d3w HOY J fted MmMBtWA t
LS BRztetsoadzj o | f tod d3d Is elimked/Store@ondjtiondl),L / S C
d sBijMfjydeaOtls HjIs]tedsddzdtctseo OdzdzetsMls
mMdMmisj d3 tj Odz! descts 9 tcj d3d dzd . 18 LO {Ists
tcj OdzdL Oydd IsOSdrn Odzectstedlsdiseo YyOMmlsts § tod ¢
Mdzdx § dzd® JtesdLotHdbndzidsfisd § sSiEy k dt wz) ¢
¢ dz' Isj tcdzOIsd o dz" 2 d L WWJCIlsde dzr 2 My s
Mo w L Odzdz" ~ f MmMddzmtesdzedL Oydgj 2, L OC dz¥ yOj
Threadl o c al storage (TLS). Jdz fsLoatsdw jIs
M Mmlse jdadetsj, dL sdzd tots o Odzdatsly dzSyf edstindzdot©nizimls ji
ftcdo OlsdzOvY B dZOMIs: Htsfiskzf dzOw Istsdz' €5
qLtsdzwydd tfOHOjIs dzj sBrBBHd®BsMIs! o ftod
H Odzdz’ d3(d , fesmMStsdzr S od3jh Olsjdz Mlsoets HIEkz
WdLduyd MSsd3 ktctsoe dzjfyts BC szt jdsDdgzjls dFF LdS ots f«
IstcjBlZj Isfmw -~ 6 Odzj dzd § ftetsdsj Yy zZlstsydz n s

bW jttdL Oydd, MsRteOdzsj dzgdj Mshlsswddwy
BifMmMfjujddj s jLtfOMmMdtsmisd ¢ j dzj tcOLk
RMfsdzr LsoOdzedjy TLS dzj deysjd QL0 fagdiyOgifis
fsmsemlsoakjls fsorh jdd¥ BjLEGYEOMdsh
HEZOC & f BdzdzOY dLsd ydw &jyHE §slstss odd
sy deslsd. odtndlsjChize® Mmdmlsj & -L HlsOdats
icBosHdBsMsd dz20 B EEjjH dpdijes C sdls fipdods teig
O dzdz | | ZOSBHWh dj e dNw@L dzr 3 &S Is
J Bhsctesy dzsdz EZftcOQodzj dzgdd § Odgwis! © | sMSE

tczf dz" » BI jCIstsa, oBLIOMISOjIs tdMmeE yYto.
sMCsdz S22 HOdzdz" | HEZEREBRY sy Mazd ¢ @ H &
osjotcj &3] dedes] tSMhMosBtYyHjd] {1 Isdr B dZOM
M j dedzs Ctedlsdydes o MtcjHOR M fBolststeds ¢
sdzj HEZjls SOCY] Eydlr eOl!, ylbts TLS ¢
mMdzz yow 7, ¢ tsalz0@ Oy B dizdz" JJ M 5 JjZI-'HItSSOISJ
s¢ 0. ( fdzd N Jd ftcJ Hf BdZOG O] Ismw mMtse c
dBsHjAIMsod) RBINHE BIsSCOR], dLdY Yy
Is s d3lz N d HisMIskz{ ¢ IsO¢ d d3 H Odzdz" o3
dLotsHdIsj dz' de &3 ®©O" dePpdzj fzd s fydsBd
GdzsB Odz! dzf d3 H Ptcj dgj dzBlzh &3 d M Is d 5B |
j ydoOdz! dzr &3 MstckzClskztcOd3 k§f tcOo dzj dedvw f tsls

— G'Q—

o wm O WSQW%Ig_S%S g w
o @ O
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Mz yowr oL@y des fswodzjdegdj 1+ WWJCIlsO dztsy
C1LhO: Jhdzd fjtcj dd &dzZisIlsdsIlC 5DL Jdaz QIO dzts

S H dzts 2 dzd dzd d ¢1h O, 1 Ists Bsy Jls 9" LT 80
dzj L Od3j Isdz" j dzO Ztctse dzj CtsH O, dzts s ls t
ftesdLotHdIsj dz2 detsflss [ 5] .

vsO0Cdd3 tBOU tBdy, iGN Szr 2 d dzmistelz d3j dzls H dzw
d kfmlstcOdzj datws Bakzs§f gwBtsHWY N dr Myj zOtedw .,
stcjBlzjls Ish Olsjdz degsets OdzOdzdL © tsBi j d©ZO H O
OQtendlsj Slskzter W d dzOdz! dats 2 Octej cOYydd tog L
sy dzj dzdv CtHO d dzgji WWjCkdodssets dMmy s

¢ dz' Isj tcdzOlIls d o dz" d3o dzAff s W H SERS Is's to dzO W B H
sfdzts 0 O dzO dzO dHJ Jd dzj LDo @M S o , Mz st
sBd3j dzd @ O sfqpw  MtssB " j dad W A3, dets  dzj tcOL F
SOYHM"2 OCktt ftjHMIsOoadw jls Mtsets?2 dL tsdzd
sB dzOH O h [z8 Mo sd d3 s e(fjlsk j dddzr d3f s ofr)tHin) Iz
lLOdhisH j2Misad B3 Y H L OCIststc Odzgd sizh
fsMicj HMsoasd3 OMdder tetsdedets? lsftcOoa ¢ d Mstse !
tejh Ojls, CseHO d C€0O0¢ dzO dzdr toJ OGdtese O
G tsdzC d H Odzdz" -, fsMCtsdz Cldsr £ @plar 20 - OK sH
Meotseh jddv ffmdzj Hs9 Olsj dz! des, 5 HAdHREZ |
ftesj Clsdtetseo Odzd j f OtcOdzdzj dz! dz' = d teOMY tc
o jtoW Isdgsfyls! tshdet¢, MowL Odedzr » M CtdzS Izt

| ZOo dztsd e daBzh j Miseds j OF lpeigdetlz?] RIS ] C
or MsCoOw Mmilsj § j dz dLsdzv ydd SCtdf tsdzj dalstso .
mMemissw dzd v , ¢ SH MlsOdzetse dIsmw Btsdzj d3ts H
sjMmMisdtekzj &3" di3. Clsts Hj dzZOjIs OCIststedzlz® dItsH J
COLOBBIsSd ©lCOL kM2 ydams | d, HOO® D
tcOmMftcj Hjdzvydeder | MmjteadMmr d B dZOYdz j ftodc

{ HdzOC 15 sO¢C Ow Oterndlsj Slsktc® dd3j jls d
M jdzd?2 HBjyHE OCltstcORd ItejBlkzjls fMjtedC
o Mztemsy 3¢5, M jdedets © o' MBS sdBOLizy §
HsfisOo € O Msse h j dzd 2 Bsy 4 Is o dzsmd Is L
ftesdLoBHdIsj dz2 datsyls fts MtcOo dzj dzd © M B

oL OddBsH j 2Mlse s B Y HE C sd3tf sdzj dzls ©Od3d . J
stejBlkjlsmy CtuttHddOydY ddd mdditsddL oy
OClsBaRaY e &3j 6, ©j OddL Oyd™ IsteOdzL OC yd 2
5 fedisHdlsMY fwdBjcOlk! ¢ HEfsdddl]d d&
OndlsjSlktcl d keojddydoOshdd Stscdedlsde dzt

[Mdzd OSCktste’ tjhOosl fosed d Yjojdl
WO2B WSS Mdelzs kv  d20 dBddzd BL Oydd fjte]
ZjeSCtso jMmdr j GslbsCd, bftwOodvjdk j o §
ftsLotdzv B Is MtsL HOo Ols d3d dzdzd ts dz' f Otc ©dzdzj
mdmisd & [ 4]
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ststclzls d dzr Yyofmilsts dqdzlsj ctedtolzs Isfmw n ev
dHj Odz: dz" dBef. O dpid 37 © s JteOyd?2 . ANO2Bjter
C++ BdBAEZBSIs] CORRd otetsHj Boost. Fiber, H
PfitcOoadzwis! fJjted Cdz¢t yidzedj s L OHOY. [ HAEBOCE
fyd otedwr M ddasg defd o dzg" &3d o "L wd figalrj digf "3l

mMsmisswdzd jd3 (race conditions, deadl ock
ofMmMstetsj dadets?2 dLtsdzvwydd HOdzdzr = ItejBlzjls Is(
CkzOomMmMduyud MSdr ddtets slstsydz' = ftoddztsy j ded W -

14 ofd wiLrSd d [a §sSHHjydoO¥ls {Is(
tcOBHsF O2BjtcOBd © Wi ndows HB dzgj HOo dzj Gt
sctcOded Yyd ded v a3 , -l domlsg dz@ b efdid edfiff sdz! L 59 Od
dzj o sL B zslstgfjiBtso Odzed?2 & Hf OwW Is(d .

l tod d3j dzj dEdrjed of khtczddn daj BdzsC dtelze h
LO twOdi¢d dm¢ dz¢ ymplsizy alzr dets tcf caided 19 tsg dzOH O¢
Btsdz' hdd3 BBtOLB9o OIsj dz' dzf d3 ¢ slsj dzyd O dzts 3.
Eyjeder 2 fHtwtsyjmimp MmMfsmsemMlsokzjls Wstod3dtcts:
i sdzd &3O dzd W fteddzyd f tso Bdzts ¢ s 515 5y dats iy Is
fiocsctcORBiZd totso Odad W . t OBtslsO dff BBE&SE@GE dz" <
compareands wap (CAS), fssLeotdwjlk d&O fOCIlsd¢
BB nOdzedL d3f MddertetsdzdL Oydd BJjL BdZsSCdtose €
ftesdLotHdIsj dz@ desfls! d dzOHY Y desfyls! MmdMmis] c

it OLOBBISCO d dMibtdy Lo Oded § Zyj B dz" n
fesjHjddif rdeockifstczCIskzts, 0 sO¢C Y j dzOB t
tedd3j dzgj dzd j 53 -ITe Sal (thtremage) d toj Odzd L
Bz dtockzt hdr Odettdlsdtss ftsditsc O s Mmisk
OCIsd¢ . [MsBjdadets 1 WW jCIsdoader &5 SCOLT
dog® = G jtcOyd? d d3dd 4§ tslsd yszEs® s H jodz@jdIs
cOCIsdz" j dHjd § OteOdzdzj dzdL d30 H sMisz{f dz"
Cts?2 ftSHAotH dzaj Ibdz ¢ wOLoadoOjIs Isy
J dzlsts 9 ¢ tcj Odz' dz@ @3 L OHOYOd o tsB
widedg & MdMmlsj d3. J Eidzse dw s tOMmiskzh d
j Clsdodets? dRdesetsf slstsydesmisd, ddzls j ctc O\
Lo Oljdzt dz" | ftesetcOdRR MisOdeso dIsmw
Ftoj delssf siptsBdz" = M j ydoOodzdmistse [ 1] .

W+

PETES 0OoSgs
gF=3NCcE

Fw=00
NE-=I On

1 ©O¢ dzs uJ ded d

ltcdo jHY dedz" jHR&BHNM | 1B jCIsdodets EMmlstcOdaw !
nOtcOCIsjtcdz" | HdAzW IstcOH oy O&zdFEc € Of O B @azd
oLOdddz" j] BdZsSCdtseoCd d Yt L &3 edzOW € 5dzC
Msf tctseo s H OB Ismw dzso r d3d Csdif otsdzd M O d3d :
tcj OdzdL Oydd, MlzjssB B s deRiss f sdzd B3Odzdwv Oter
ZOSC ZOH dzr i3 tOMrBHOMBRd dO MddemtetsdzdL Oyd
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fsSHHjtey (82 o ffkzdvtcd = wLrCOa d ddzfm
BsHjdzd LOsdmdls ls d&dtsy Mo O WOClktttss:
otsMf tetsd L 9 ts HodOREsfjltedO, oHF Qud dzd Is j dz' dzts 2 dzO G
otej d&3j dzad slsCdzdC O d ktesedzw OBMlsteOSyYydd, c
1 € dze yg ded J dLEyjddy d t©OLtOBBISSd O
tcOL ts9 Ols j dz' dz § f tots G tc Od3dz” detcO,jIs 9 0
Jydodzdmlstse . d3'v Off Lo tOdrestc dfilpls Z H j dzls Oz @
| dzdzts € OBtSlsOt s d@detsetsf slstsydz” jO HEJ dzsy
BtsH j2Mlse dw fslssC tso H s Is s dzC sfls j 2
Mlsobkjls dagj btd St dyh j Bz §ttsc ds
ds dzOor" § Bdd M tetislf C BEIEMIss2 ydor =,

1 tsdzj § Ists@ 5, ftcdClepyj MG BY C IstizG
z mMdMmilsj dgdetsj 3" h dzj dzd § , dzj 5B R S
J fsHatSHBY ¢  OtcOdzdzj dz' dzts dzkz
4

i dzts Y dzgtg figds ofiz” 7 WdeGdfls j S sz te.
s MBS dzdlsj ©Olsk&r

Fe=3sgI3oasd
OFFLE=" G2
SOFIT F O-
TEQH O I

N~ Q%o F

1. [ OMmdzjdedzd Ss9 1. ¢., sOOjoa0O [.5. [ ©OLadIsdd
tcj OzdL s 9 0Ols! Odze sted Is d3r tcOL dzd ydzts G s i d&zO dzO

SBKOL 89 Olsj dz! dztsy dijdadis?j dp! =tscipdstafs H @ 1 defmjlscoty teliier iPS d
sj rddud MSd?2 Ekdzde jtemdlilsj s Je&B.3 ¢t . (. ¢dzj €MmjdoO,

2. [ OwlrhCddze ¢. RrR. , 1 B88SddO 6. ¢ . leddddIsdor fn
ftoddzsy jdedw e [/ / uwtsotej d3j dzdz’ j O RORR.Btc BGA f sdzdzd J IS
16.

3. Microsoft Research. The Future Atto-Based Concurrency [ CdzjCls
URL: https://www.microsoft.com/en s / r esear ch (HOISO tBtOh jdzd W :

4. Boost C++ Libraries. Boost. Fiber 1.82: U
URL: https:// www. boost. ox082085p.c/ | i bs/ (HOO Tt
5. I ntel Developer Zone. False Sharing and

URL: https://software.intel.com (HOISO BtOhMj
o jHjddY BB Oalststc]:

fdrOo2dse® pLl gvibd dis. t.(1.¢dzjSMjjoaOe, 1dydd? | Boctstt
Mikhailo va E.V., Federal State BudgetaBducational Institution offligher Education "NSTU named after R.E.

Alekseev", Nizhny Novgorod, Russia
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| Sted3sd H s dzlsgss®d g Dtetso | . 1 .
HOdgou;tq@fmrzHomfana;dzdzrlzzdquSJJJthdzmmlsJJfrnsnguOdgomo { s

[ d MEsmits j e O M dj Ijrndasizscdd o o] d3fs
sfrls fteddsj daj dedw " BdzsH dets?2 t6j G

b dzdztsls Oyd B OIs+ w f smeowh jdzO ted h 4 ded & f tetsB dzj
Gitdj Istedyj MSdnr, CodeflstczC Isd o dz" = d Is § = dats dz
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Dormidontova T.\/.Komissarov N.D.
Resourcesaving technologies in the repair of road clothes:

experience of cold regeneration application

Abstract: The article is devoted to solving the problem of stompliance of
geometric, structural and technological parameters s#ction of a highway of the Il
technical category with modern requirements. Based on a detailed visual inspection and
analysis of coating defects (track, network of cracks, potholes), the predominance of
track (65% of the defect area) was revealed. Toreghe regulatory characteristics,

two options for reinforcing the pavement have been proposed and justified, including
the innovative use of asphalt concrete cold regeneration technology. Technological
maps, calculations of the need for machinery ancenads, as well as requirements for
quality control during major repairs are presented. The results of the study are aimed at
improving the safety, durability and compliance of a Category Il road.

Keywords: automobile, major repairs, road clothing, highweapairs, defects.
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4 OBOKO { smfmpdw
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steslsCs9 0 | . 1., MmBHYyjditse 1.
#Bsdzj dzMC d2 Wddzdod [ smtte M O s widssjigd agnis d y jt fipthnaft
sfsmMsB’ ftsdLoHMIsoa ®O Mmj ter
¢ dedzts Is Oy dfitsfypdzj Hdzad ] G tSHT dzgOB dzE HOj Isfpw  tcOMiskzh c

f ted d3j daj ded W 9 tcOL dzd Ydz' n slstcOfmdzy 7, 9 ¢ dzv Yy
EHtsBtojdzed?2 d {1 SCdtseduimMeédy Isjndsdsddq. t s (
B ssHise sy ddwy Mmjter. 1 dOfisswh jj ot o3
B IssHise fsdzzyj ddw Mmjtr, hddsedr i3d dL ¢ st

s ZOkMO. dwlsOl' W fsHYyjtwCdoOjls o 0Oy desls: or Bt
Mdter Hdv ML HO M YW BELUYdEQEZ dzr = ftesdL o sHMIs
sdzsEyjoerj: Migpeco, B ssH  AtOh O, fesyd M sd
hjtctso SHBBGISH.

KorotkovaG.V., KhodchenkoW.D.
Methods of sulfur production

Abstract: In recent years, there has been a growing demand for sulfur, takong i
account its use in various industries, including petrochemicals, fertilizer production and
environmental technologies. The article is devoted to the analysis of various methods of
sulfur production. Currently, several basic methods for producing sh#ue been
developed, the main of which are the Minced meat method and the Claus process. The
article emphasizes the importance of choosing a technological scheme for producing
sulfur to create safe and functional production facilities.

Keywords: sulfur, Fache method, Claus process, native ore, hydrogen sulfide.

HJtdOsSHddz qL 90)dzg2hdr  dzj 3 dzlstse , dm
slstcOmdzv 7 ftesd3r h dzj dzdzts s d sls ftesdL o tsH M
tej L ddg . 10 ftwskwyiddd dmsstedd yJd dztse j§
Mififsetse HBB' yd d fttsdLoeotsHmMmsoO® Mmjter , ¢
st j dzdetsisd d ftedd3j dzv j Isfpyw ) L O d Md d3ts
L Cedetsdzd yd M dm WOCIststetso .

1. 1 8B" YO mMOBstesHdzs?2 Myt ( dBJIstsH A teC

Clisls dgjIssH, ©OLOBBISOdzdz 2 | J tcdgRdes 3
tcj osdzt ydqesdedzr dcs o ftesdL oatsHmIso § My ter . I«
fSHL j d@gdz" - B3j Miststetsy H j dzd 2, GHJ ts dzO dz

ltweddzyd f d Odz! dzOW e j &30 HtsB '™ yd MO LS H C
fted HMNIsOo dzj dzO dzO wdMmizdzC 4 1.

dbkzls! d&BjltsHO L OCdz yo jlsfmw o fMmdzjHEs M j d3

J Moy d dzlz , ftetsB ztcj dadzlz ® H S L Odzj 3 j 2
Ctsdgyj dzelstcd yj mMSdj Istekzer .

1ts odzjnhdzj?2 IstckzBj fBH HOodzjdedj a3 ¢ tst
sj B jtcOlskztets? 165AC), Ctbktter 2 tw©OMf zOs dzv
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158 MjHdj?2 stk §sHOjlMmw My O’ 2
I gz dzr md¥ odde] dii@Pyf di) tcr d o BHT .

(O 1 d@zdr Mdw fsHddBOj sy (5 o dizlst] d
fjtcO SR kOYHOjlsMY d LOks jcHjoOjls.
< Cxarnit Bo1yx

———=> Pacnaapietnas cepa

—

. — [leperperas poaa

// @

SANCKH

> IInacrsl
NOPOJLI

4

{ M di®E jIBO0 HsB' Yd MOBSEsHMGES2 Mjtkr st

ltejddizh jMlso O d3j ssHO AtOh O:

[lsdesmdIsj dzt dets dzdL € OW MmlstsddiisMmilss HESB T Yc

I mMsC OV fuydfdidoyGsi@s?2 fMmjter (HtS 99, 5%) .

[ ddzd 3O dz' detsy otsLHj2Mlsoad] dzO@ Ctckzy O h
Htecze dd3d d3j stsH Od3( .

2. Itdkkzyjddj Mjttr dL MjtesotHBBEHO (

Clssls g ssH wWodzw jlsmw d&zOdetsdzj j tOMY totsf

sMhdetse ©Odz dzO Uﬁmpm@@s&HJSMJmﬁmBerQ W
tctsHEZC Istsd3 dzj Wisjf jtojtceOBSISC d G OL
eddzydy d Odz’ dzOW fnj BO Ysdzzyj ddv Mmjte" dL
e HMIsOo dzj 2O O twdMmMlzdeS 4 2.

ltesyj MM s d&zOEMO MMmistsdls dL Hekzm tMdase

sjtodzdd yj MS sy j sQ@ifldydzj ] cso SHiSteSHO My d ¢

q
g
)

g

sBtcOLtsoa Odzgd j &3 HdBECMdHO Mjter (SO ) :

2H S + 30 Y 2SO + 2H O

sOlOdzdlsdyj MS 4 o ik @aitse By dzd § Mj tetso
tjOcqdiekjls f HdBSMdHBdE Mjer o fdmkzisfhls
Odz¢ dzddzdwv) M tsB ts@llelﬂzls@dzdr]cucgfi dzj d3d dzls

2H S + SO Y 3S + 2H
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_‘.ﬂ .

| HiS+0 2H,5+S0, Pfg;
e R R
EGE,I[}.?II S+SO}+HEGI Tennood- " Ocratou-
Peakrop MEHHHK SEHEES HEI Tas
CHHTraHHUA
(HIK.)
(>KHIK.)

t dMzdis@ jARO fsdzzyj dedv Mmjter dL MjtcsoSHBEEH

dkzh jmMsolzjls dgMEtsdzr €5 BSHdWJSOyYyd?2 i1
Cobter n SfilkdddL dJieso OdzO Hdzvw tsftcj HJ dzj dadk
(H S) d kcdzj ozt IOFGassd ISOfMdzsd cOL j§
mMsHjtey®hds H S d CO ) [ 3].

] oW 3sIs s ydzOW ma J BBO

RMfsdz! L zj Isfmw CBEHO CdMmdzr 2 c¢OL MmMBsH
Fcdzj ot sHiStetSH 59 . l j m fslss¢ G dtslstst ¢ Od |
ftesdmatHdls My dc Odaff J tdfQdaflz te8@ IPCIJIRA)Is.j 1§
tcj OCIststc d dzls j ¢ tc ezttsts[adfdz@ Isfip tcTHE3ls detsiats tcj C 214
L Istsds 1 1O j HsfMisdcg Oj Ismw Cdzo j temdw H S
ftcj sBtcOL 2 s COIdefdsdaj ¢ dr tj OCIststc O
Isj &3 j 6 Ols k2s600R) A R12Mdzy COYHBSEtS ) OCItsteO
CBdzH j dzlm ez j Isyw .

t OL 9 j Iso dzj dzdzO-2/3)n= j &3O ( 1/ 3

lteddzj dgv jIsimfw ftcd BESdzj j dzdib Q ek G{tsdznﬂﬂﬁzt
MoH jtey Odzdd EZcdzj o tsHBStGSH SO (d3 dzJ J 2 %) .
CdmMdzse s e OLO MYy ded®j B mdz O mgzleyj ( SO
HoJ Istejlsd dzOf tcOo dzw ¥ Ismw dZJII fl]'[GJHfr]ISSJdZdZI
fsdzzyjdedz" 2 ftcd MYydecOdedd, tjOcdlzjls M |
COlsOdzdL Olststej sBtcOL 2w mjtlz. ClsO Mmnrjo
fnlSJIIJdZJuﬂdZdWI%%)th (914

t OL o jlso dzj dzgdzOW Mnr jBO M ftojHO OtcdIlsj dz' dz

RMftsdz L zj smw CSeGHO Ctdzyj dzglstcOydw H
30 %) . ] L Issd3 Mdzz yo, , fted dMftsdz L s9 Odzd

s BY J ©Ols OO %ls ttg judiitsy  Is B dyts Cdaj2H % igis{ QI s
Au) Hdv MlsOBdd dgsct GCtejddW. [ v tojhj
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9 BLHER ftcjHO OtcdIlsj dz' dets Y tSHESGtLj 8 O Isw

ctcjdedj d o MsC k¥ MisjitPyrae dL o dzj yj dedw
ltesyjmMm fowdkses ¢ dMmdzj dad W
lteddz dev j sy § &8d Cig@agy delstePydd - H S o

15%).
ljddikzh jMlso O fesyj MO s &OkMO:
(CdseduimMSd BjLBYOMd 2 Myshse klsd dze
JrfsCow L WWiSkdodasfls! dLodzj Ui dedy fjt
I 5L By desfls:  §sdzyj ddy Mjtr 0L dd ydas:?

3. Isdkyjddj Mjtwrn.dL Mjtddnls' o t

Islsls BBy ssH dMfsdz Lkzjlsmw Hdzvw dL odzj yyg
WaHT B34 Is O dzdzts o sO¢dr C0O0¢ fddtedls (
kobkjls dzgj MStsd S5 Myshsdliss  jtoj OBt
dicEHO tBYJdGEOjIsmw dzO eotsLHEZA MY fted
sCMdHO Mjter (SO ), CBlstster 2 L Olsj o
'L s 0dzedj d3 OL dzd ydgr = BBy ssHS9, d2OY
sOytdrn © dL d3j dz' yoOj Isfmw d ®BtOBOIsT
j dzls © d3d Coslstster |J] L otsdzws I stelsH | dzd I
mMzdz WdHT By JEOs Isfqw Hdzv f sdzlzyj dac
sMisOlSd fkzEyj ddy mjter dr MmJ tedaed Mk
id o9rmMsCoOw MmMssddsmils: s MtcOo dzj dzd b
Yydlsjdz' detsjy LOGtewLdsj ded] BStolzy O h j2

Q%I&Q—mﬁ_g_\cgé

4. gr1rtwkzed] d&BJjIssHT .

glzh jfgllsof HWkce ], B dzi J tOMftesMmistcOdz
mMiter [ 1], BOSHd) C0OC:

Il smmlsOdetso dzj dzad j HJBEA)dHIO G Y I cHdzjdL O
[ OL dztsy j dzdJ WOy &EFtss: tOL dztsy jdzdj cdf
ftcd or MsCdr Isj B jtcOztcOR .

] 06 dzv uJ dzd J

It MM O jftcsdL OBdMEBO s dwRdesc
¢ dzse yow HsMiskz{ des s fmr tg1 w | 1 ¢ tsdats dzd
Cszseduyui MSdy ItcjBtso Oded W . Il dzOfmlstswh jj
Odetsdzj J twWOMftetsMistcOdzj dzdz" &3 d S sdzse d Yd
sLotsdzve h dd3 Els dsadsHdSHctdssHO Istf g didz y O'ls Yd
Jtwk. [H&RZOCE, o LOsdmMddsmisd Bls ¢ tsdzf toj |
Htezedd dBBilsHT, tBiMfiydeOrhdj + W,
SsftcOQoHOddzs] ftosdLotsHmMlsots Mmjter .

t OLodlsdd Ibjrdtsdted?2 o B dzGhdkfd {fdig s
Il slstswdzdes o jHEIMY dhimdzi Hse Odzedw 5 Mo
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B ssHts9 d OLEOBESISS ) dtse" n, BBAdZjJJ 1+ WW
1 Of ted d3J te, OCIsdo dats dL zyoOs Ismw o L d3
BdsC OOdzdL Olsstese o ftesyj Mmjj Cslsod®issdn IsHfdz
fmded 3 4 dzd W 9" Btosfso otoj Hdz R o jhjMmlse.
Odz’ sjtedzOIsdoadz | M smtsBr EisddzdL Oydd mjt
sCdMmdzj dzdj Hts Mjtedes?2 CdMmdzslsr, ybts Lo
ftesHEZCIs.

{MBtsy odd BOdzd EH] Z2MHYY ) dabts i dzg s
mMjter d20 tsCtekzyOshkzs MejHlkz. Ckt o¢dz yoj,
Btsdzj j 1 WWJiClsdedzr = MdMmisj &3 sydmils¢d or Bt
yqsazse otsHBMAZOBY JdedWw d EZisddzdL Oyder BGlsat
M2 ydotsdiz ©OLodéEds + ¢t ddgedddufidnCGscets Mo
Cdzs yjor &3 WOSChktstetsdz, witcjHjdzvshddg dzOf O
1 Ists?2 B d&ZzZOMIs.

J BzHEhM jd3 Ry dts Y dHOIs! HOdz! dzj 2N j G
f sz yoj Bs?2 dL Mmjteso SHESWGISHO, fsmMCsdz CFL
ftetsHsdzy O Is  aejffplelj, O dzdd3d d tsBI j 3
MjtcsotsHBEBH O. dtce jtoh jdzMlsaso Odzdj ftesyy
di3J ssH Y ZlsddzdL Oydd MjlcsoBHBSKGSH O BlzHI
sBJ MY j ud dd g 1L Csdzsedyj ME 52 BJ L S Ofmdzats fn
1 dgj ecjIsdyj M¢ 2 tsliste &M dzd o L sy digs fswWe dz
Isj ndetsdztsce d 2, shdztseo Odzgdz" = &0 M sdz' L 59 Od
1l dzgjtcedd HAzv ftesdLoBHMISa O Mmjter , Ylsts ¢
Bsdzj j {1 StdzteduyuimMéd ydmilsr @ d kEmkss2yder c

sf dMsC dzdlsj tcOlskzter
1. 4] 60O [ € dzj ¢ Istets dzdzURL: higps:ipigent)riu/c/sefia/f 8 9 0 ¢ (HOIs:
sBtOh jdzdw: 18.05.2025)
2. ltesdL osHMmMlse s fMd tor H ey OMf BEtsodsH tdAg ¥ Hsfjts O 9 tSH |
3 StsH 53 s zOEmO [ Cdzj € Istetsdzdsr 2 tcj Mizte

https://neftegaz.ru/science/petrochemistry/331pfilizvodstveseryiz-
serovodorodsoderzhashchikineftezavodskikfgazovmetodom

kl ausal/ ?ysclid=mc61lk5xf 3&05.202506812 (HOKO BBIKO
3. AteOh O &j Is s H [ € dzj C Istets dzdz’ 2 tej )k tef
https://dic.academic.ru/dic.nsf/bse/ 145889/ A
o jHjddY BB OolstsicOn:

StteslsC s O | Odzd dzO €1 dzO wla] 3q teitisoyde@izls, o Bsdzj dzMC 2 W Jdzd Odz [ ¢
d dzfyls d Is sty dzj dzf ¢, { sMfdw

MtsH YJ dz€ s o 1dSdls @ dsdzlsitg dlzlsa d yu d3s dzj dz € d 2 Wddzdodz [ shmSts
ddemisdlskzls O, wdsdj ¢,  shihdw
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steslsCs90 . 1., mMmHYyjdkEts 1.
udBsdz ZMSC d2 WddzdOdk [ cMiseMitet  djttejlsduj MEBat

l BL @3y dz" § JY SfidsipdE S Ist fted ftesdL ot
O dzdztslsOYEMs Ols! v fsmowh jdzO OdzOdzdL 2 o tsL d3tsy dz'
ftesdLotsHuMmiseaj Mitr. 1 MmMddzkz oL dssBtcOL v Mmizf
Istcj Bz Isfmw Ctsi3tf dzj € mdzr 2 f SHRGH H dzW dL z2yd o
ftosdL o.tsH fijlstetge j H j dadzts | dmmdzj Hise Odzd J f L ot
ftoesHEZCIsT |, sBtOLEZs hdamw Hted ftosdLotsHMmlse j i
sO¢yJ By dedls: f slsj dzyd Odz! dzts § otsLHj2Mlsadj

yJd dzse j € 0O.
sdzs yjor d g O, fcsHEZSIS'TG,Odzi i fei5® B H B tdHi, H d
sCMdHT so jteH"™ §j yOMmilsdyr .

Korotkova G.V., Khodchenkov N.D.
Possibleby-products of sulfur production

Abstract: The article is devoted to the analysis of possibleptogucts in the
production of sulfur. Due to the variety of exigtimethods for producing sulfur, an
integrated approach is required to study possible products during production. The
conducted research made it possible to identifyptogducts formed during the
production of sulfur, their diversity and composition, aslwaelto assess the potential
impact on the environment and human health.

Keywords: sulfur, products, hydrogen sulfide, organic compounds, oxides, solid
particles.

sdLotHMmise jdedz" § Jesyjmmr Mmjter  dstsy
sdz €5 Cdze Yy or n Isj mdzsdztsc d 2, C O H(
j dedzsfplsd d 1 IlsOfr ZO Ctlstster R S B te
sdzj § t6OMiftesMisteOdzy dedz” dsd o3J stsH O3
yPsdeditiyls  dzdzw yqdd, dJIssH s dZzOEMO, O Is
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MlsOH dW IsOC Y J Bsy 4 Is Msftcso sy HOIs! MW ts |
Colstster 2 fted or BtotsMmJ 9 OlbdsmW jtlkz MlsoOd
HSYHJ2 d LOctowL teisicslls o Oy Helsr Zyltsg o Ols
Mo SHStEGEHO dZO 1 Istsd3 1 IsOf ] dBsyjls or LT
tcOL dzd ydz' n mMsd Hddzj dzd 2, o C dztg yOw nd tcdzlz
Msd Hddzd dzd v .

stesdzj Istsg@ts, o fHtsyimmi HjtjtcOBBISCd

ftesHEGCISr , Isdd@rdli o€@mS (EG® d Mmjtededmlisr j
Bsekzls 9" LT 9 0Ols! L dzZOydIlsj dz' dz@ § BlstedyOlsj dz
LHBStots9 + W YJ dztse j € O. Clsd Mtsd Hddzj dzd W

COdgyj tetse j dedzr dsd Mo ts2 Milseo O, Ylsts Istcj B Iz j
ftoj HisMIS ts to i ytalixfn Isodis HAfEds o | .

r hy SHdts?2 Isjrmrdesdzsedy 2, CslsstcOW L Of
BjssH JtowBsets otmmlsOdzse dzj dzd v , GHJ Mmjt
B sOdzdzse, yYbt fsLodvjls dBddddkdL Jtese Ols!
SHdZOSCts d L Hj M IsSO¢ )4 JdsteEsosizd 58 18Od 5o s
stcj BEZzE N dj HOdz! dgj 2h j 2 ElsddzdL Oydd. v O¢
ftoesdLoBHMIsoa O Mmj ter mMkh jmMelzjls ttdMmM¢ B
Cshtster | dsekzls dzOdzsmdlIls! otejH 1 CMdmilsy dig

l Oy des BwlsdzjIsdls |, Yylsts BB Yds JsmW tetsH
Ctsdgj ydzr dsd Bls- sH OdJ . J dzj Cslstster 7 fMmdzlz y
dmf sdz’ L s9 Ols! fcolststedzts o tcOL dzd ydz' n ts s
EHtsBtejdzgd?2 d 1 CMlstceOCyds Htkzedrmr " ddidyd i
dzj sB R tsH d d3ts ftosotsHdIs! HylsOdz dz" §j d§ mfd
1 Ctsdzseduyj Mk BjLBY OMdesmis! .

ltcd ftetsdL otsHMmIse j md tor , smtse § dadets {f tc
ftosd3r " dzj dgdz" = ftesyj Mmtse, Bsckzls BLOL ¢
l Oy dzs f sdzd B3O Is+ Yylsts CtsdeCtojlsdzr 2 MisMmils O
ftocsHEZCIstse L Qo d MW Is d3jsldsts HdPM 1 stelds d. Lzg) si3siglise O
qMosHdSEE fMrte! w.

1 0detsdzj j tOMf tesMistcOdzj dedzr d3d f sB ts5ydz" d3cC

4] Bo sSHEStGSH (H S)

Clss sHddz dqL thdzseodzr = tBtyds ~ fteSHIEZ
Miter dr CdMmdzr 7 cO0OLBe (ZOftddijteWisicd
4 jtocsotsSHSteH WwWodzWw jIsmw IsSCMdyde d3 ¢ OL 503
wdy. [ G5 dzj 5B - SH d di3ts ElsddzdL Jtctse Ols |
ftcj HBlsotcOIsdIs! L OGWYWLd] dzgdy Ctelzy O h j2
[1].

rdss¢fmdun Mmjter (SO )

{BtOLEjIsmY ftod d)idrsOEddeH Mg dfrlz Misj r
wodzw jIsfmpv Mdzeso dzg" d3 L OGtew L dzgdIlsjdzj d3 9 BSL HIz~
d toj M JtcOlsstcdz j L OB tsdzj 9 Odzed W . ] 51 Ists
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Cdzstesdzqtelzs Ispvw d yoOmlsts Isejslkzels dmf sdz
Hdz¥ dn fdedy j dzd '8 B(Jde@HPBd @B, MS iz

J]EMdHr OLtIsO ( NOx)

[ sekzls sSBiOL SO’ 98 OIs! Mw ftcd o MtsC Bls |
MowLOdzdzr = M fJtetsdLotsHMmMIsatsds Mmj ter s B |
&ZOctej 90 ddzd ftd dMftsd LtsoO0ddd ¢ OlsOdd
LGGtQWLdqustzW d3d o tsLHBHGED o Chiplfdis i tdrpdidscotz & Is

vedz SdMmMdzr 2 e OL (CO )

[BtOL zj Isfyw fted MYdeOdedd BtecOdedyd ME
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Tikhonov D.F.
Engineering protection of slopes and slopes by the method of
drilling anchors and rockfall mesh curtain

Abstract: The article discusses the essence and relevant®e ahodern method of
engineering protection of slopes and hills by the method of bored piles amdckidill

mesh curtain. The work analyzes a specific technology for protecting complex flat
landscapes from dangerous geological incidents associatetheitiollapse of natural
rocks. The method consists of drilling wells, installing bored piles in them and
assembling a protective mesh curtain. The work will consider such concepts as dowel
fields, also known as anchoring. They are used in various engigggological and
construction projects to strengthen and stabilize slopes, hills and other areas exposed to
the risk of landslides, erosion or other geotechnical problems.

Key words: engineering protection, bored pile, drilling well, mesh curtain, slope,
priming, drilling.
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Mikhaltsevich D.A.
Methods of influence of architectural illustration on the viewer

Abstract: Architecture has always played an important role in shaping culture and the
environment around us. Architectural illustration has a significant impact on the viewer,
contributing to thedrmation of certain emotions and impressions. This article explores

how architectural illustration influences the viewer. The study examines various factors
that influence the vision of architectural illustrations. The results of the study can be
useful inhelping to create more emotional and understandable illustrations.

Keywords: architectural presentation, architecture, design principles, environmental
design, design, architectural illustration
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vtsCOtejo s. [.
ALIJuv 1 ¢cyitmMzHOmlse jdedzr 2 EZdedo jteMmdlsjls 5 L j d3dz

[Mse | dedzsflsd EMlsOdegse dzj gV 7 o
COLBEOMitjHjddlsjd d f mMilkj2 d od
[ 111

b dzedzts Is Oy d Wn.ls Ols s Is tecjOdgn tMtse j dedets s Lk Mils Odzets o dz,
s’ &3 EMdzsesdwdkd dMmMftd LtseOddw Isjtetcdlststed
Il 5 99BHA2 yYyOMmlsd MOl d ttOmMhhdsists dz ftod Y
sO¢dr L tsdz. J sfdeso dets?2 yYyOMmlsd MlsOwei C &Y df
EfMlsOdetso dzj dedw ctcOdedy tsrntcOdzde’ = Ltsdz. stetsd3j Ist
Mo jHjdzgd?2 5 OSCdr LBdOR © [J1t1. 1 L OCdzs yJ dac
sdzt yJ o' j Chhdasd@izOvw L 5dzO, CGOL stcOMftcj Hjdzdlsj dz
1 sMisOdztso dzj dzgd j )} BBOo Qlzg ¥z! Mgy DlstsEegetsy j dzd i ¢ toC

Tokarev K.O.
Features of creating security zones of gas distribution networks
and entering information about them into the Unified State
Register of Real Estate

Abstract. The article discusses the specifics of establishuwap @ type of zone with
special conditions for the use of the territory, such as a security zone for a gas pipeline.
The introductory part of the article discusses the reasons for the need to establish such
zones. The main part of the article describesntilagn provisions of the procedure for
establishing the boundaries of protected areas. In addition, the procedure for entering
information about such zones into the Unified State Register of Legal Entities has been
reviewed. In conclusion, the results oé tiwvork are summarized.

Keywords: security zone, gas distribution system, regulations, Government Decree,
requirements, location of borders.
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EMmls Odzets 9 dzj dzd j s~ tc O dzdzts 2 L tsdg w9
j yjdzedvw BJjLBYOMdes?2 1 CMf zOlsOydd ¢
BJL ottjHO Hdzv Gty O h j2 Mt HT
Isjtcddd detsd3 ¢ tsn tc ©dzdzOW L s dz0O GOL 51
Olsj dzjussosHIJHaz iy ®Bfdtse ™ &i3d EZMmdztse dw
ted? [OmOYz] ] SBIsstc’ 2 EMisOdz0o dzde O
j dz Mise tsd3 t smmd2 M¢ 2 AjJHJBOYdd
so 8H O, O BOCYJ otk Htkzedn
Ho® " Istse st judsdds ¢ BJLBYOMdzlze ¢+ €
o, HOB' dm¢ dzg ydls: oL d3tsy dets s
dzso j dzdW Oo Oted?2dz' = MdlskzOyd?2 [ 1].
dzZsH QOls j dz' dgs] tojelzdzdtetso Odedj ftetsyyg
odzj Ny dedd MojHjdd2 s g hoddydy t-
otgaOoBtSssfdz,c{ OC s O :
dzn 2 LOCtsdz wFF 3]1. 0c830L1ItDPAROB Y |
AJHJOYdde;
dzn 2 CsHjCMm [(shhd2MEBs2 MNMJHJ O
(ejH. s 20.03.2025) ;

1 smMisOdeso dzj dzdj 1 tcOQodilsj dz Mlse B 78A ¢ciFlB 2
Flso jteyHjdzedd 1 tcOQoddz BrtcOdzr cGOLtstcOMY toj H
AjHjtOdz dzf 2 LOCtsdz sk (®jA7. B3G1323NO03
csmMkzHOttMmise j dedets?2 toj e dMmistceOydd dzj Ho dy d dzts
ltedCOL (Mt jMmMsed s 26.07.2022 N 1}
CteOW d yud MS s disif figfldrsfdis dzts  J dzd W GteOded y  dac
Isjtctedlststcd Odz dz" = L 5dz, sttt GrntcOdzY j d3F n
st i3d EMmdazscedw ddd dMf sdz' L s Odzedw Isj totcd
sOC, 9 Ljd3jdz desd3s L OCtsdatsH OIsj dzt Mlse j L (
M ®Mte "™ &3  mdzts o dfv2d3d Is j didiididdsdis' ta dtRe, © dz€ ts s st
Hsfplsd ¢ Ols fmyw | O dd3j dedets, tsB M jyjdedj L C
srtcOdyr tCtkzyOsh j2 MjH', GeBtesdy MistcO
BJ LS OMmdats 2 1 Cif zZOIsOydd tBi j SO, mtsna
dZzofmdzy HdV, HRedSkepu || 8] . |

s OCdds sBtcOL ts5d3, HtsMisd Y J dzd § H Odzdz" A
EmMlsOdztso dzj dzd j &3 BGetcOdzed yd dzd 2 dMif sdz! L s9 Odz
fjteijfMmj COsIsmw ctcOdzd yoddd 1 JLvRrRU. [ Odzdz" |
COC dz0 I, Yt ttOMmMfsdsy jditg dgAH, IsOC
RIsOC, ftod EMsOdtsedz ddd 1 JuvRrRU o cttOda
d (ddzd) LOftjhOjlsmw tOL "N jddj daj HOC
sfmih jMlsedzj dzgd] BGYftcjHjdzjdzdzr = o9dHtSO H WIS,
l adHtsd tOL BN O] dBsets tsBi j T B@&EO did oClsjdisdr
1{VvRrRU [3].

s totsd3j IsisGls, 1 J B dzt dz" 5 S tSHjSCMsds A Lt
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sif tcoj HJ dzj dzdz" =~ odHTse 1 JLVRU, GHJ H 5 dzy dz
Istcj Btso Odzdw € EMlsOdeso dzj dzd® IsOCdr L isdz [ 3

v 06, HWistlrRIsOdzse dzj dzdW S~ tOdzdz" = L B8dz G
1 sMmilsOdztso dzj dzd J ltcQoadlsjdze Mlso® t A Bls 20
Elso jtexHjdedd 1 tcOQoaddz sntcOde’r COL stcOMtej HJ

vtej BsO Odzed v, st dMOdzdz J 9 H O dzdzts d3 ]
mMtsB dz¢ H OIls! MW dzos M) JRtpE Is®tc ] Hi tOyYdd. R
Codzlstesdzd teclz j Isfyw e f sditsh d ftctso j HJ ded W
(dZ2OHL BtcO) [ 4] .

J tslsdztsh j dzd d 5 tc Odzdz" n L sdz CGOL s5tcO
EmMlsOdzOo dzd o O Isfqw Istcj B s OdzgdV, ffdmOdads j

800716 MPACC HAPVHCHBIX 2A30NPOBOO0E - 8 8L0e MepPPUNIOPIL, 02PAHUYEHHOT VCI08HBIMU TUHUAM,
HPOXOOAUJUMU HA PACCMOAHNU 2 MEINPOS € KAXCOOTi CINOPOHBI 2a301pPo8odd

800716 MPACC NOOEMHBIX 2A30HPOSOO0E U3 NOAUIMIUTEHOSHIX MPYO NPU UCHOTbI0BAHU
MeOH020 Npoeodad O1A 000HAYEHIA MPACChl 2A301Po8ood - 3 Mempa om 2a3onposodd co

CIMOPOHBI ?ZQDOSO@G u’l Mempa - ¢ ?WOI?EIISO??O.TOJ*CHO?? CIMOPOHBI

800D mpacc HG}H’J*CHBI.‘CCGBO?@)OSO@OS HA 6EYHOMEPINBIX SPVHINAX HE3ASHCHMO oM
Mamepuana F‘.’.’[_ﬂ-‘d - € eude meppumopuu, O.f‘pf?ﬂﬂh’Q.‘H‘.‘H'OffI‘l."(.‘.'?OSHbI.‘l!H.'IHHH}?.UH,

O npoxodauuMu Ha paccmoanu 10 smempoe ¢ Kaxcooii cnopoHsl 2a3onpogood
1

BOKPYVS OMOenbHO CIMOANUX 2A30PESVIAMOPHBIX HVHKINOE - ]0.1!9?.’.’[)06 om cpaduy 3mux
00BEKMNOo8. J’I}? 2A30PeVAAMNOPHBIX HVHKINOE, NPUCINPOEHHBIX K 30aHuAM, OXPAHHAA 30HA He
pezndaveHmupyemca

00 OHA, 3AKTIOYEHHO20 MEHCOY NAPATIeIbHbIMI HIOCKOCAMY, omcmoaujumu #a 100 v ¢
KaxCO0ll CINOPOHBL 2420NP080dd
80016 MPACC MEHCNOCETKOBbIX 2A301POB000S, HPOXOOAUJUX HO Aecam i OPeeecHO-KVCINapPHUKOgo1
pacmumenvHoc, - 8 glde NPocex WUPUHOTI 6 Menmpoe, no 3 Mempa ¢ Kaxcooi CopoHsl
2azonpoeoda. [{na Had3eMHbIX YHACIIKOE8 2A301P080d0oe paccmoaHe ol depesa 00 2azonposoda =
guiconie depeed

IMkdsS 1. 1 0O®| SEetadyylkHE Btz dfsdz ¢ O
flewrd ) EkfMsOdsodddjdB BReOdkd 7 L
& dF T EyOmlsCOn EMsOdOs &zde O lsfw yj
J
¢
o)

Al
800.Tb NOOEOOHBIX NEPEX000E 2A301PO8O00E HePes CYOOX00HbIE I CIIABHbIE PEXll, 03epa,
B000XPAHUTUIA, KAHATEI - € 8L0e YYACINKA 600HO20 HPOCINPAHCMEA 011 600HOTI HO8EPXHOCHIU

@,

jIs d20 tmkh jMmlse dzj dzd § MstetsdIsj dz' Mise
Ists o, 20 ffGec s dedi § tzff § sdpfiddstez € ydd tsB
, Ctodzdzj CIststets o B4 L f sdzlz y4 dzd v fnt
lstGGOdzq’LOuc[q’ O oL tkzh jddj Mtstelzy J ded ?
COLBsftesosHO s twOLtelzh j dad 2, zO dL d3j dzj ¢
S sL dzOo Ols § dz/, dz' A0 L dz@sticed y d 9 O dzd § Hismis [z 1
CGOLstOmMftejHjdzdlsj dz' dets?2 MmdMmilsj 3" , zO oL
cOBBIs s MBLHOdY f(tetejBO dqdzd oL HJ dzf
G dzzB Y § , yjd 0, 3 B Istc O, sfmikzh j Mise dzv Is
f esid) J

49 JHY dzgfB B-tcOdzdzr = L ts5dzOn~ HEsSdzy dz B' Is
sdeso Odzdd toj" jdzdw B Eklseo jtoyHjdedd ¢ctcO
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sO¢d twihjdd] Eftsdadsdtyd dz ddnf tsddzdlsj d
[4].

[dzv ke, ylkter 1 CMfdzOsdekzsh j2 ctd
blso jifpedd CcOdedy oteOddzs? L tsdz , dzj fs
i tsdzdats dzts y j dzdzr 2 st Odz o dzOMIsd M L OW o dzj
Sl cOdedzgs? Lisdy COLBOMYtjH,jddlsjd dr -
fOCjlk HBSE&) dsss [ 4] :

sjCMssotsj fdmMOdd] &Mty sdsy jddY ¢t

1OV dud Metsj BYdmOded] hi3J Missy sdztsy j dzd W

ABEdBO CcEOW¥dujmitets sfdmModdy o&jnssy
Lsdy ke ey H] 2O 1EedCOLEd (i) jnkeo
ltedCOLBdR ko jteyHj dzO WsteBO tOLHJ dso,
stcj®@dRgY ¢ Istsydasmisd BIITGJHJdZJdZCfW CtststoH d
SR tcOdedzts?2 L sdz" ©O kOS] ¢ HtsQIzd34dzlsIz
Mo jHjdedw o [ 1t1 (1 dzjSlstodMtiddz 2 HESSC zd3j dzls

1 Jted yd dz CtsteHd dzOIs R OtOCIsj todz" 7 IstsYy.
Mdmlsj dsid RSt &8 Ctlststes? hikh j Mise dv jlsfw

th]l]’lsdzdzq’lsJdzJI dZOw Mmi jBEC O Mtsstekzy j dad v ;

¢ kzOMmMd] s Mmtsefise jdzdzdStse L j & dz dzr
tsB tGJ 34 dzd dz' ) mMdzz yO, , Jj mdzd tcj OdzdL O
ftotsj Clsdtectso Odad v .

tdhjdedj BB Eklse jto)y H ] dadsdlzr ¢ ta Bdiaf dzts 5D tc O
fMfsH jtey Ols! OCd] OMfjSlsr, COC [ 3]:

MOteOCIsjtedmisdSd tsBi jClsO;

[cteOdzdyj dzdv, otLddCOshdj o MmMddzz EMmlisc

doJHjddY B ftcOotstsB ZOHOI] dzj Mtstclzy j dac

HiotsC i smdzj dzOMmilszq dzj dad W Coltotsg s

oL i3y jdzedes EBTM IsCts9 ]

g oHjJ dzd W tsB sBtcOL 2] d3" = f sSHL B8dzO~A (9
COLBsftccotsHiSD o HOdzdztsdz tcOL H j dzj ZCOLT o
ftoj HEMBsIste] dats ;

ljtejyjde SCotoHddzOls R OOCIsjtodzr = Istsyy ¢

Il Mmddzkz yofmisd 1 MmMlksOls: d 32 AjH]teOd dafs
A o dzj Myded jdzd Mo 5 R Missfsdtsy jddd ctO
smikzh jmMsodzw jIsqw o fstewWHC )] djyojHBABMIsSe jc

l dzy Mj dzd § mMojHjded?2 t IOCdn L 5dz0 A 9
O tcOQo dzj dedWw bk sdzdesdZtsyj dede’r s tstec Odatsdz  to j
SrcOdzdzs? L stz OdzOOBg hmMistcOydd [ 2] .

[teeOdze ojedmsteOyYydd HBsdzyjdz o Isj yj dedj
Fyjlsde j HJj2Mlsodw ddzd dOftcOo dls! ® OHte
ted h J ded v s B lseo jtey Hjdad d G tcOdzd y sh tc O
zo j Hd3dzj dzdy B s, Ylsts tadzj ik § flsfigaf
dzj o 5L d3tsy dats .
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sO0Cdd3 BBtOL A3, fYtsHoBHW dlstse, dBsy dats ¢

| OL sftes9 BHT W dzw B Isfyw s OMmdz d3qd 5B
EmMisOdzso dzj dzadJ BrtcOdzdz'r = Ltsdz GOL B SHIEB
ctsMikzH OMmilse j dzdzs G 5 zZ{ tc Oo dzj slaf @ dzd » s B dgf fiy
tej OdzdL Oydd o 0Oy dz" = € tsdzfijldsdnidzl? \j dntisdzddz j Az {fj te . ¢
ydLrdzd d LHBtese! W cteOY H Odz.

]l SteWHSE ZMmls Odzts 9 dzj dzd W tsn tc Odzdz" ~ L t5dz
CH] C M3 T A, AJHJtOd dz' o3 L O GAlS dzts d3
1 sfmisOdesodzj ded j d3 1 tc Q92 0s.j B2 MBGM@O [ A878BIs
AjHjtlOd d@ &8 LOSCtdsdgsls 13.07. 2015 ~ 216¢€

s MBS dzdlsj tcOlskzter
HjteOdz' dgf 2 LOCBdz s 81 . GRLISIMUAB Nj BRI o
tcOydde [ Cdzj € Istsswlddat 2 ¢ dotg dgfizlidy’] Is OdzBRL: } dze e .
s:/ [/ www. c asrBgelOIntj adadtw.: r uL/5 . (0H60OIRM® 25 ) .
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102V Edzdzddz 6. 1., 1 ObOdz fsdz ¢ . .
SOLOdMSd?2 ctmkzHOtmise jdade 2 1+ dzgj e jlsdui MSd2 kdz

Rdzls j dzdzj ClszOdz! dz" | MmdMmlsj &3 o Mmj dz2 fy
Ly Bdzi Hjdzd, Boddlssttdde §ssMhmjots
ftcOodzj dzdy Isj -~ ded € 52

b dzdztsIs ©Oyd e Is Ols+ w f smewh j dzO Mtse toj d3j dzdzts 2
Jdzls j dzdzj CzOdz dgf 7 MmdMmlsjds o Mjd MSd AL w2l
1sOfj OSCkdodts?2 yditsos? bOdhysekoydd,
ftsor h jddw fiosHizCisdishkgls d o dimsifriid d 1 ¢
Eiss2ydotsmisd Octsftesds " dzj dedesets S tsdsf dzj € MO.
ofMjMstddd?2 O&OddL Mot dj dedz’ 7 dals j dzdzj § I
OctOtedetsds MjSltstej, M OCY,jdstsd dzO Isted & dzs yj
Bts degfttsg dz¢ § sfjotse d Oolss®OdL Jqietso Odzdetsj 24 1
sjoddCts2 . I 6 O &S IO  dats dnt) dzj HiSEHPhEE @ sz f o O Is |
fjtcjHBO T | sjRdsdasedd. glsOls! W 5OC Y j L O
ScOddL Oyqddsdy j OME jClr odaj HinGdses Tdt e dis:
HlsOl! v fsHYjeSdo0Ojls o Oy datsffiglisj dztzfipjC Hstiz jOctka] vdiz' 1
o Mjd MCtsd RsLw?2flso j

sz yd o' 4 @ MmksESQ dzdzy S szOdz' dz" § mMdmilsj a3 (RH)
OolssdiOIsdL OydW, OctlsjoddS O, &ts dzd Is ts te d dz& .
dMCEMmBo g dakzj dzdzj SIs ( RR) .

Gaifullin S.R., Natalson A.V.
Intelligent systems in agriculture: precision farming, crops

monitoring and automatic equipment control

Abstract: The article is devoted to the modern analysis of the application of intelligent
systems in aggulture. Agriculture is at the stage of active digital transformation,
caused by the need to increase productivity, resource efficiency and environmental
sustainability of the agromdustrial complex. This article presents a comprehensive
analysis of modm intelligent systems used in the agricultural sector, with an emphasis
on three key areas: precision farming, crop monitoring and automated control of
agricultural machinery. As part of the study of precision farming, advanced
technologies are consideredhe article also touches upon the economic and
organizational aspects of the implementation of digital technologies in agriculture. The
article emphasizes the importance of the implementation and application of intelligent
systems in agriculture

Key words: Intelligent systems (IS), precision farming, automation, agricultural
technology, monitoring, unmanned technologies, artificial intelligence (Al).

4S9t d3j dadzts § mjdz MC AtsLw2Mmlse s
stcOdzMW sted3Oyde §tsH odzdwvddjds ydqWtser o |

M esMO dO@ fesHlClsr fdlsOddw, Hj%¥dydlk s
dL 3 dgj dedw d dej sBratHdBsMIs! o hjddw
My sEmlsobksls hdesStsdlkz odej Hisj dedé d dzls j dzdzj
mdmsj dr shdtse Odedz’ | O Isj R detsdztse dw n
BOh Jdgdets e s tsBERZYJ dad v, Rdzls jtedzj s©@ o jh j2
MisOdzso W ilsmw 9O de" d3 dqdzmistelzdzd dzlstsdz EMmists?2 yc
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2] . l1ts HOdzdzr &3 [ ddgmj dzt ansL O t A, ydWtets
weo dzw j Isfpw tSH dzd o3 dL ftiodtstedIsj Isdzr = dzC
Octesf sdzdIsdSd, ybt YoHISo jtoYHOjIsMw or HJ
fMtcd HMlse dzO tcj OdzdL Oydes MmMtslse jlsfiseakzs h da
[nddds L  COfm@odpdd?d ftoddsj daj dadv
MdMmisj &3 o MskfOjls Issydssy L J Bdzd HJ dzd ] .
i cOo dzj dzd § M dz MEBRrBLWYW2MIse j dade” O3 i tot
f tetsflstc Odpidsjodjdedmats e 5 OdzOdzd L © H Odzdz = . R f
GJddat Sted3OYdsdzdz’ ~d ¢ Hafh)k | @zOs dd @sdaf d
sBlzyjdedw fYooLotsdzwjls HWW jtoj dzydtoctseo Odzadzats
o detsd Is ZHBB ) dzd W m Zyj stsdi nOtcOCIsj
sflsddizOdz! dzr | MesSCd fosdkzdoa® d fsMOHCd, t
Il ZOGsHOtY IOCdB  BEERIEOMSY c@4 & - L Olste
fmMdzd L d Is ~ndBdud MSkr &OckzL Ck &O tsCtky O
ftcsHEzCIsd o dztsmls ~sLw2fMmilse O, 1tcOCIsdC O
Isj rndesdzsce d2 Isydetsets L jd&gdzj Hj dzdwvw HtedotsH(d
1015% d Mmdedy JJEJeHt LAWY ( AgroTech Revi e
f sHBB dz" § ls':dz dzlSGo[q’ it jhdets f tod d3j daw ©
¢
)
dz

o C dz yow 'CCB1 do d "temMoctets™ (f ddz
fnac{HJIs;dsznls Zzjls tSB dr fwOCIdyj mMSEs2 |
YyJ dzj Mo teOL desmisd .

ddzj Hiz® 8 @ugder d@3 OMYf j CIssdy3 ydWtesedL Oydd
weodzw j Isfpw Bsdzd Is ts to d dz¢ ftsfj otse fi) dmt s
Jhjded2. 1 1 Iss?2 tsBdzOMIsd OSCIsdodes  tod dzj
Of f OtcOlsr fnu'lzlsdzq’glsafcj fdzd d&3¢ d , dzOL j
oo o] d3j dzdz” §| Mda@tsjdeizdz” | & 3z dz! Isdmyf § C stcOdz' «
fsLosdzwels §tsizzyOls! HJlsOdz dz" § dL B tc O
9JGCJjlsOyddzdz | gdzH j €, slstcO O h d j

Rdzls j dzdzj SIszOdz' dgf | Odzetstedlsdi3r tBtOBBISE
sMmdzts o § dmS zmMmisg § de@isc s § sd dzlis fzzdzIs 9" Weg
L OBtsdzj 9 Odzd 2 , HiWwdydls fdlsOlsjdz dz" = 94 h j
s tsy dzts fiyls ¢ s Hs 90% [7]. ] 5dzlz yj dzdz j |
Motsj ot digj dedzetsc ts od3j " Olsj dz@ lseo O d st ls
By esftedWisd?. stesdi IstHejukd, § tasspddEoisiddz] 4
fsLotsdvsls syd dzd @ Ols ted MC d fmdzed 3 § daed W
tOLodlkd] fsMmjose M bkyjltd ftesHd o bk
Octesdets B yd MSdJ twihjdedw [5]. 1t HOdzdz d
MdMmlsy &3 wsddlststcd dec B! § f sds def) H=z2cl3% OF @ lsiHd
stse J dzdats o Oy dats o Emdztse dw A tesfils © Y J
ftesHES ydse .

14 d@BJdejd 920qde B3 dzOf tOo dzj ded J d3 Vo dz¥ jls
dgdzls j dzdzj CIskzOdz! dz" =« MmdMmisj d3 EZftcOodzj dzgdvw M
dBotc] d3j dedzr | eI Asdiztcr  §FtsMmj odz | OGtej G
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sizd gzt Eso Oded W 2yl ls O, B dzd Is s t6 d
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90jlIs yJdzr 2 tcW H Cdze yjor as, ey d
L OteOls L O Muyjl BBdZjj] t©0OY(Jtsdz
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dtcls OB dzts 9 2023) .djuvOXEGyJ Mists
dd, mMse dz¢ H j dzd § MisOdzH Otclsts o |
otsfilsd ¢ ‘iddesG)lSdu Mmeédds dL d3j daj dzd
fsdz L tso Odzd j Y
) i & &)tz gls o 2

Y d
ms@
J dz
azo 2
fnts

]
¢
J n
dz
ts
B
e (
toj d3v  dzO
- :

gr h

S ooococ/gacs

" g
VO O

hm¢ Od3 ( FAO, 2023) . R
' OjIs Smith (2024
5 QOQctefftesyj MMOd;
tctsH dz MmMtcj HT . 1 5 H Odzdz
24) , ~ftsLw2Mfmlse O, 9 dzj HG
Bsdzy 4 o' MsCdy
Hdyddsde" d3d d3f IstsH Od3d

d &5 dey 34 dzd J , ydqWtcsoadL Oydw OCc tcOtedatsc
so 5o . gtcj H( dzd n d3ts y dzts 9" HJj dzd Is-
j dzdzj ClszOdz! dztsg ts sBtstelzH 59 Odad W d ]

Ylsts tsMtse j dac
it smmd2 M¢ 52
hdd ydittser
\9f jtscizd] 1) tetd)jo dig] @
Jdzdw fj dzr MEt

NESFALIEV G GO
W .
@
O
c

Bﬁqwqgﬁrqf\;q‘s‘m’ GO;UN'CDQW%EQS
N

Wrcomoaﬁ
x

o i

)
&

s )
d

o o
g -

156


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzj € Istetsdzdzts dzO Iz y dzts HapaSSlyua ¢l Ot OH (
205, 6. Yy Ofmls! 1 www.paradigma.scienci

Bj HeMBDS 8o Odd¥ S Oydy Mifjydoddhksss,

JdzW OMlstekzC skter o Mjd MCs2 & Misdesmlsd

tjekdadekzeh j2 ftoddkj daj dzdj Oo Ists dats dzdz’ 7

fkh jMmlsoakjls tBjMisC s, ddasils: Mejud Mmj
oL By dzs? EBOEOEJE &kifjs d L Osdfmd ksl
cOLtcOBBIsYyditso ftosctcOBBdtsets tsB j M J yd dzd v
MdMmlsj Gddetsets f SHASHO, o Cdz6 yow Y HHjYSE
slsj ud Mise j dzdzh § dzdrRu  d fsHetslsso C Iz COHEE

dzj sBr s A2y M j ydoOdzdL dqtetso Odzdzr = B tc O]
ydh otk Mjd MRk SsLw2flsalkz o OCtkOtscC

sOCdd GBEOLEBA, ddjddj Skkod d& j f0d
GsotsEts lsjodsdsdcdyjMSses SdOHO o M) d
fsLotd jBd s Hsor mdls: LYWW jiClsdo datsfls
fiesdLotHMmiso O, das d MHj &ZOI! OctkOLdlzs
qdzo j Misdyd?2 d d@sdsHixd [1]. 1 fjemfjlls

FAO [ 9], ygwtetser j WJted3' , -OszDiof ¢ dz€ 1© dz@is G
djlss | dsdzj 8" d3d L dzj oB) dzls OB My 2 MCEISL W2 s
Cdzs yjordz tj mMztemtsds OG&BU&BdLSBHMBS@.
1M jtelsr [ 8], Hd&w EMmfjhdats?2 ydWwteseats2 Ist
ftoj sSHEsSdz] Is+ Mbkh jMmlsekze hdj Isj-detsdesddeyj M&
Yylsts biejBlzjls C(tsdhscdkzdHdtese Odzdzr = kMmddzd 2
mMstseh j Mise O.
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102V Edzdzddz v Od3dtc MOk g Pudhd 3 O tsmizH OteMmliso j dzdz” 2 Ldzj G dIsd
sOLOdz, [ BsBMIHdw
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B tso .o
40Ode g IsjteBlztceaMEd?2 cthmE Otralfr]lsajdzdz.fﬂ +) Cjddgadintgicin € d 2
Bfnfndw
UJBtGJISCfqun t$fnlst$fnﬁm¢dzfn|sq9d f) dzO B >
dzj Wisj cOL s ts?2 tsilstcOfdzd

—

O iz s OB O w fsfMowh jdz0 OdOddLE dscdhmisdsd
fsHimdmlsd dsr sBh j2 wascdmisdud MEs2 Mdmisj &’ (]
fMlseOlsj edui MS O twsd o ©BJMYTJujddd 1 WW, ¢
COMftejHjddlsjd d o fesyjhmhss, O kOS] o dd"
yj dedetsfls!  fesHkzSydd d WqdOdhmse' j tjLkd s
COL dZdyde j] §BHEGH'T & sftjHjdjdds d&scdhkds:c
OCyjdzlsdtelzs h dn s j Olsdo dzdj, AMOjdEY 5 te Is d te &
e ZOHdieso Odzd j ), HB hdesSdi Ssdyjfyd2, o¢d
YjisySohdd fsmsOoss, ©OLoadldj Gldshjdd2

(s ScOlsdo dzy MOl jcdy .
Sz ujoer | dipMEEGdCO MAOBY j ddY, b gagdidad)
q tcOo dzj ded J , yd f syco sty frilsd@oysi 6 ¢ s § A3 O st Btg didfd
bftOodzj dzdj §tsMisOoh dC OB .

Zubov N.S.
Theoretical features of supply logistics in the oil and gas industry

Abstract: The article is devoted to the analysis of supply logistics lesyasubsystem

of the overall logistics system of an enterprise. Its strategic role in ensuring the
efficiency of production and distribution processes is emphasized, as well as its impact
on the final consumer value of products and the financial resultseotompany.
Various approaches to defining supply logistics are examined: from narrow
interpretations that focus on operational aspects (procurement, transportation,
warehousing), to broader concepts that include strategic supply chain management,
suppler relationship development, and integration into corporate strategy.

Keywords: supply logistics, procurement management, strategic management, supply
chain, material and technical support, supplier relationship management.

fscdmisdC O BByl ip O3 &ZOY  § sHidhls]
Zsedmisdud M2 MdMisi 3" fwinftedwisdwy. 1 tot
odzdvw jls dO WERSydssddtetse Odzd J Csd3f Oded (d :
fzlsd BOIsj tcd Odz! dztsG s fslsts¢ O, MdzOB 3 J dzo
L WwWjClsdo dzetsmls tc OB'Bjss (SintsOdia! aias Mz o @ da
d UtGJHlItGdWISdW ) Yy J dzts d3. lIs COyJ Mlseo O
BOIsj tcd Odz! dz' = tcj Mztcmso L Oo dMmdls f slstcj B
ftesHEZC IsO, O] mMdzj His9 Ols j dz! dzts, sBl jd&3 ff tof
1 si sz MdzOB Y j A2 e OB e B IMEOJ IsL @OUJ ded J
d3j dzj HY d3j dzls @ MY B dgtf @alzd dizdzsc ] kS tsosHdIsj dz
) ud mdzj Cdze yJor n WOCkkstets o My j -~ O |
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ftcsdL o sH Mise 5d3. Il tOd¢ O MdzOB Y J§ dzyd ME 52
f zOdzd tetso Odzd Vv oY U s Y, sMistPEL® d C OB, e O
ficOotsocets Mfftotso sy H | ded W LOCEY ¢, syJ
Rdz" &3d Mdzso OB, dztsecdmisdC O MdzOB Y j dedWw s~
feinftedwisdw dag sBatSHJ® & ) MztehOdd.

l Oy dets tslsdzj IsdIls: Ylsts Is j to dgx{QiptodRSse0eO L alz
LOtlzB Y dets? (ftOC Isc{Q; YyOofmlsts dmif sdz' L 28 Isf
procurement (LOSEYBYdZOWY HJjWIS] dz@ dzesfls! )

a3 dzj H Y d3d dzls) q’ Ht. |, L Oyofmlskze ¢0O0¢ fddetsd
YyOoflsdzsmisd, Isj tetgdetizivclea OC  ft€@es o 52  fH j dz€
Ftetse j dz' ) , sseHO CO¢ cMmMdzOB Yy Jdzdj e s dfr
LOS kY tsydats 2 HyWlisj dz desfylsd (MlstcOIsj ¢ d yg f
orwodzjdzedj ftsbtejBdesmisd, dmME d or Btste
M dddsd, §jtjdjisoislc®f 'd [fEesy vOSddz tsBteOL |
sftej Hy dzf dzdw MdzOB Y jidedW dalzj BlEisigko ] 19 C ¢
OCyjdesdtekzs s twOL dzdyder §j OMmf jClisr 1 Ists@ts
fsHAaBHT € SftejH]ddds dsedmisded MmMdzOB Y
ftej HdzEDHESIg'ctedteso Odzdetsy s tej HJ dzj dzd J .

J dzdlsj tOlskztcj d3ts ) dzts z02 Isd dzj M€ & dz
sftejH]dzj degd?2 dzsedMmisdSd MmdeOB Y j ded v, slstc O
1lsk WEdSyds. uv0OS, o kyjsdsds ftsmsBdd R
(2018) dsedMmisdsc O MdOBY 4 clatf b dzSsy detg dzQ dizw e
zsecdmisd ¢ d, Mo w L OdzdzOW M f zOdzdtctso Odzd J O3
fodzY OBtedC Obtse d CtdfdjClskzen dn  Hdw
s tcj HJ dzj dzd | fsHYyY € do 0Ojls ts f) dzts @ dats j
HyWisj dz¥ tzs g J ud dzed d § tsts dfLteotstspjfifijsipQ) deifelss) te d

tc] Mz tcnOdid yJ ted L stec Odzd L Oyd ® LOCEZY sC
OQolststese twOMMBOIstedo Oj Is MdzOB Y jdzd] COC o
sts jMmis! EftOodz dzdj d3OIjtedOdz dz' &3 f BSlstsC
J R. wjtwejjodioprubkzdtdj Cezby yjMmlso jdader j f
dzBGo[fmlststgB;uOBls, Yylsts dztsedmisdC O frjdzOB>14d
s stejlsdui mMédn, B ssHdudmMédna d fwOlis(
LOCEZYBC Hdv dkyH Wdtedsr [2]. 1tshj ctsot
oCdzt Yyoils Sdgj MO Sk Cd), dzs d oM 9
HyWlisj dz' desfyls Mo w L Odzdzlz & fn HisMisOo € 52
fejrHftedwisdy [5].

 teze dj s tej HJ dz dzd W Hj &ZOels 0OCyj dzls d
MlsOo dzw s h j 2 MdzOB Y j dzd W . v O¢, é. 1. B
syjmn GObj BhOw Wsscs B MY j uj dd" f
Cef¢d mMrtwc:w dd d&OIsyjted Odztsoe , d3158dd2dLO'L
fndzj dzj M sdz' L s9 Odzdz" = LOf OMmtse ) e . J
Sy HJMlsodvjlsmw BJn"dstQJSmTG«ﬂ@dZJtHZBSanUJquZ
sdLoBHMIsS O: Cdzt yjos?2 wsffjteOydyg?2 LHJM
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Colststes? BteeOdzdL Oydw § szl P OtztcgeB Iz | WY ¢
d kmdzEecd wvHd2fL Masdbsytlk Ltejddwy or MEOL
stcOCIskw [uf C0O¢C dtscdmilsd yddgids ' tstf O dzdC tze

} ud ded BOIls§ ted Odz! dz' 3d t6j MizteMOd]
[. 1. [OdkzdSse, ) Mo s syjtej H! , HOJ Is
| dzj dad § : ZsedMmMisds O MdzOB Y J daAWistHf tetsd
mMdMmisj &3O f zOdzd tetso Oded v, okgifdzd L @ BdHds O ods
JHitedWwiIsd Jj fmpr tg! w, BOIsj ted Odzts o C tsd3f dzd
Oz stelsdtetso € Iz, fijtcjcethkzL €Iz, MC zOH d e ts
Wisted3Oydsdedetsy, stedHduyd MEsy d WddzOdamtse
mMiklsd, [ Odzd ¢ oy jndeds dists jind gz fiplsta0Ojs dzdzts
J6dOdz dg' i3d YbsCOBd d sfjOydwdd {t
jdzvw Btsdz htsets oadzd 3ZOdedw tOBBIs] M  sMis
Mo toj d3J dzdz" ~ Csdzyd f ydw A zse dMmisd € c
J dzydw ¢ tcOMh dtej dzd ¥ W Is d s @sdsd y M zHs Azdzdat
Olsd o dztsG ts Qo dzj dzd W LOCEY C O] ¢
s 2 fsMisQo ¢ fsmisOeah dC 5o . v O¢,
o3
]

Q—. ot Q—.

- semecow, [ . R . 1 ©2yJ 9, 1. R . H J
Olstcd o Ols dztsc d Mis dE fizls j M) daOB M I diad J¥ dzd &
dyud dedw Codif Odedd dzj sB-BHJ B &3 ftojt
dzzy detsj otcj d3w d d3j Mists, dzOH dzj O jets ¢
slsdzj yos Is, Yylsts L OHOYO mir®Odzrkyy @dspj me kP s
stcjBlzj BB M to'tsjo,OtedzO Ifj tdafdiZz 6, d Ilso  dzlz y dats
d3j Misg , sls dzOH jy desets f tsMlsOeah d¢ O, M Ht
sflsd dizgOdz! dzts 2 yJ dzd . 1 © 1 Ists? smdets o § C
dagls j cleOd datsj G 6] Hijidigtsd B | fdgOwpdpcad § &t
stej Bl &3 &3d ¢ otz BRAZ] af Uadfs wds " j J oM ¢
o dHT HyWlisj dz' desfls d RS Z{ tcOo dzj dzd ® L O
dzj sBrSHd B j] HAYW tjO0dzdLOydd Sttt tstcOlsdo
L OlstcOlIsOr toj Mkztcmse . Rdzr dz3d Mdzse Od3(d , dzts ¢
Cedif dzj ¢ M s ifjeddydj2dzdfss (OS2 COdB3d ( sBd MY J
stso Otce® 6 flsddzOdz des?2 yJ dzj , o dalzy dzr =
Mtes ¢ ) d Zf tcOo dzj dad ¥ fsmls©oh d¢ Od3d (
oLOddisslsdatsh jded?2 i fsmMlsOoah OB, dr dd
[ 3] . v OC twigd j s fistdsjtcOpddjj Is Mtse toj d3j dedz” 2 d dals §
MhdzOB ¥ j dzd | : sls OCIsdSd € MbteOlsj edd, ts |

EftcOodzj dzedt yYyjissyis?2 f{fsoMmlsOeatst M kZyy stsds

J Fuisadé¢y o¢WOdOMj. dC 5 1 stcd Miso 52 cl
MdzOB Y j dzd WV & dz@E 4 Ned ¢ © shtcj H j dzv | Is W co¢
WEdC yd sdzOdzr dzOwv 5B dzOfyls Cdisdzj oy ME B2 dz
o dzlz Is tc § dzdzw W fsHmdMmlsj 3O 1 CSsdsd3dyj MS 2
WdSemdekzjIls Jv B3 Mlsts dz0 o bttesdy kZtotse dzj
bolstster f Ouilgy cC bt mMdzOB % § dzd § slsCtcr 90O
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GOl jtedOdz dz@r 2 ks, fsilssk 6l jdts
LYWW jClsdodesfyls! ofjn fsmdjrnkzshdE Lo j d
fMtsefiso jdedzsj tjHJjdjddj MdjHEshdd BB
SEcOddL Oydy jsded s O BQI jotl®©d @z dzr 5 d My L
fsssCOdd o toj Od dz 7 kmdzse dw i dz@ s idd§¢ t
COoyjMmise jddzsj o Codsfdzj CMdesy bHsodzjlso s
ftslstej B datsfyls j 2 o ®Olsj tod Odz' dzts 5§ 7 dzd W
CdzCtej lsdL d tots oCOEOR, s Of [k fsiwjico 6 Ols d &zOM:! o
Esedmsduj MS 62 HHSjipslOo df' lsdzts fipls ddzglz y dzs § o toj dgw

d s Skl bztej delsdzs?2  vyjdzje [ 1]. g dmlsjd
tcOMMmdstsis toj dzd d MdzOB 3 j dad W , ftosdL o sHMiso
oL Od istsfyow L Odgdz’ @ dats Azj dgfsdzlf ds d Y HMS 52 M Ml
ikt ? Hts Y tsdzdgw j Is fyw Mo j B2 sBh j2
ftocjHtftcdwisdw. 4 dzOB ¥ j dzd j stcOCIskzj Ismw ¢
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Forecasting the effects of implementing service desk system in the
department of information technology and communications

Abstract: In the article considers approaches teduting the effects of implementing
Service Desk system in the department of information technology and communication.
the key efficiency metrics, organizational and economic consequences of automation of
support processes, as well as the factors infingnte success of the implementation.
The necessity of Service Desk as a tool for improving the quality of service and IT
service management is justified. quality of service and IT service management.

Key words: Service Desk, ITSM, information technologjeSLA, business processes,
technologies, SLA, business processes.
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Gorchakova E.l.Stroganova L.Al.apina N.E.
Inclusive playgrounds

Abstract: The article is devoted to the design of playgrounds for children with
disabilities, with an emphasis on inclusivity and safety. Complianca wéifety
standards is considered, and examples of specialized game elements are given to meet
the various needs of children with physical and cognitive disabilities. The relevance of
the topic is due to the growing awareness of society about the neeéate an
inclusive environment for children with different abilities. Inclusive platforms become a
space for social interaction and general development. The purpose of the study is to
study the concept of playgrounds for children with disabilities, takita account the
aspects of inclusivity and safety. As a result of the research, key factors and aspects that
need to be taken into account when creating playgrounds for children with disabilities
have been identified.

Keywords: inclusive playgrounds, sdie diverse play elements, cushioning surfaces,
accessibility, adapted structures and structures, compliance with safety standards
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Ozieva S. N., Eghoeva A.H.

Metrological support of production on the example of municipal
unitary enterprise Vodokanal in Magas

Abstract: The article examines the metrological support system for production (MOS)

in the field of housing and communal services usingeakample of the Municipal
Unitary Enterprise Vodokanal in Magas. The study covers key aspects of the use of
measuring instruments, the organization of verification measures, problems of accuracy
of water metering and ways to solve them. Special attentiopaid to modern
technologies such as smart meters and automated monitoring systems. The results of the
work can be useful for housing and communal services enterprises seeking to improve
the effectiveness of metrological control.

Keywords: metrological suport, verification of measuring instruments, water supply,
commercial accounting of water, digitalization.
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Ozieva S.N., Tsechoeva A.H.

Actual tasks of standardization and metrological control in

machine-building and metallurgical production

Abstract. Improving production performance and improving the ligguaof products
require an integrated approach to the organization of metrological support. The key
factor is the introduction of modern control and measurement methods at all stages of
the production cycle, from the design and purchase of materiale taahufacture and
testing of finished products. Of particular importance is the use of digital technologies,
automated monitoring systems and intelligent measuring instruments, which minimizes
errors, reduces time costs and ensures the stability of tegicedl processes. The
implementation of such solutions helps to increase the accuracy of measurements,
reduce production costs and improve the competitive characteristics of products.
Keywords: metrological support, product quality, measurement accuraogugption
efficiency, reliability of measurement data.
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Mahmood Malath Ali Sami

Technical and organizational problems of implementation of
intelligent systems of registration for medical services

Abstract: This article explores the technical and organizational challenges of
implementing intelligent appointment scheduling systems in healthcare. It analyzes
integration with existing infrastructure, data security, staff training, and user adaptation.
The study highlights key barriers and offers recommendations for effectilaydemt

of smart scheduling technologies in medical institutions.

Key words: intelligent systems, medical services, appointment scheduling,
implementation challenges, healthcare technology.
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Dormidontova T.V., Komissarov N.D.
Resourcesaving technologies in the repair of road clothes:

experience of cold regeneration application

Abstract: The artcle is devoted to solving the problem of mmympliance of
geometric, structural and technological parameters of a section of a highway of the Il
technical category with modern requirements. Based on a detailed visual inspection and
analysis of coating detts (track, network of cracks, potholes), the predominance of
track (65% of the defect area) was revealed. To restore the regulatory characteristics,
two options for reinforcing the pavement have been proposed and justified, including
the innovative use foasphalt concrete cold regeneration technology. Technological
maps, calculations of the need for machinery and materials, as well as requirements for
quality control during major repairs are presented. The results of the study are aimed at
improving the afety, durability and compliance of a Category Il road.

Keywords: automobile, major repairs, road clothing, highway repairs, defects.
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Kocharyan Y.H., Kolesnikov A. S.
Research on mobile technologies and applications to support

service engineers

Abstract: The article is devoted to the role of miebtechnologies in engineering
services and their impact on production processes. The main functionality of mobile
solutions is considered, including online access to information, automation of
maintenance and equipment diagnostics. The categories ofentetiinologies such as

IOT, AR systems and specialized applications are described, as well as their application
in various industries. The article also analyzes the benefits of implementing mobile
technologies, including increased efficiency, cost redoctiand improved
communication, as well as possible challenges such as security, integration and staff
adaptation. In conclusion, the prospects for the development of mobile solutions using
artificial intelligence, augmented reality and cloud technologiesansidered.

Keywords: Mobile technologies, personnel, engineer, service, systems.

Relevance of the study
The relevance of the chosen topic is due to the increasing complexity of
technological processes and the need for their effective maintenanaktimee
The introduction of mobile technologies allows companies not only to ensure
high efficiency of service engineers, but also to integrate data on the operation
of equipment with enterprise management systems. This helps to optimize all
stages of thequipment life cycle and increase its reliability.
Goals and objectives of the study
The purpose of this work is to study mobile technologies and
applications to support service engineers, as well as to analyze their impact on
the effectiveness of matenance and diagnostic processes. To achieve this goal,
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it IS necessary to solve the following tasks:: Analyze modern mobile
technologies and their functionality. To study examples of successful application
of mobile technologies in engineering servidésnsider the key advantages and
challenges of implementing mobile applications. To determine the prospects for
further development of mobile technologies and their integration with advanced
technologies such as artificial intelligence and augmented reality

Research methods

The paper uses methods of scientific literature analysis, as well as
methods of comparative analysis of various software solutions.

Practical significance of the work

The practical significance of the research lies in the posgilof
using its results to select and implement effective mobile technologies in the
activities of service engineers. The conclusions and recommendations obtained
can help improve the efficiency and quality of equipment maintenance, reduce
costs and optime production processes. Thus, the study of mobile technologies
to support service engineers is an important area of scientific and practical
activity that has significant development prospects in the context of the digital
transformation of industry argervice.

Review of literary sources

Broll, G., Rukzio, E., Paolucci, M., Wagner, M., Schmidt, A., &
Hussmann, H. (2009). "Perci: Pervasive service interaction with the internet of
things." IEEE Internet Computingl,, fj 74].

In this article, the authie explore mobile interaction with everyday objects
equipped with tags and related information based on Internet of Things
technologies. They offer a framework for integrating web services and mobile
interaction with physical objects, relying on informatidyping to enhance
compatibility. Two prototypes for mobile interaction with smart posters are also
presented, implementing mutg interaction with physical user interfaces. The
authors' assessment identifies usability issues related to the desigysmiap
mobile interactions, interfaces, and applications.

Mollah, M.B., Zhao, J., & Niyato, D. (2017). "Mobile Edge
Computing: Survey and Open lIssues.” IEEE Communications Surveys &
Tutorials,[3, c. 15949.

This review examines the concept of MobilegedComputing (MEC),
which brings computing resources and data storage closer to end users, reducing
latency and improving service quality. The authors discuss MEC architectures,
use cases, and open issues such as resource management, security, and
standargzation.

Vakhrushev, M. V. (2020). "Augmented reality in the service of
popularization and visualization of scientific knowledge of the open library
archive." Scientific and Technical Librarids,c. 51]

The article discusses the use of augmented tyeddichnologies to
popularize and visualize scientific knowledge in libraries. The author analyzes
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examples of using AR to improve access to scientific data and increase user
interest in library resources.

Problems and solutions of the study

Technical andrganizational problems:

Staff training: The introduction of mobile technologies requires staff
training to use new tools effectively. The lack of a systematic approach to
integrating mobile devices into the workflow may limit their use.

Internet conne@n availability and reliability: For mobile applications to
work correctly, you need a stable network connection, especially when
transferring large amounts of data.

Data security: Mobile devices can be vulnerable to security threats, which
requires themplementation of secure authentication protocols and methods.

Device and system compatibility: The variety of mobile devices and
operating systems complicates the development of universal applications,
requiring additional resources to ensure compéiibil

Decisions: For the successful implementation of mobile technologies, it is
necessary to ensure a systematic approach to their integration, organize staff
training, ensure a stable and secure Internet connection, and develop
applications taking intoaount the variety of devices and systems used.

Communication problems in |oT:

The complexity of wireless communication: Ensuring reliable bidirectional
data exchange between |oT devices is challenging due to high spectrum
utilization and the rapid devgdment of communication standards. Solutions:
Careful selection of design and testing solutions is needed to ensure flexibility,
upgrade capability, and support for various radio formats.

Power consumption of 10T devices:

Battery Life: For many loT devisg it is critical to ensure long battery life
without battery replacement, especially in industrial and medical applications.

Solutions: Development of microchips with low power consumption
modes, optimization of software and use of effective methodseasurement
and analysis of energy consumption.

Integration of mobile technologies into the educational process:

Lack of a systematic approach: Lack of support for the use of mobile
devices for academic purposes may limit their use in the educationakproc

Solutions: The formation of a targeted policy for the integration of mobile
technologies into education, the creation of institutional support systems and
regular monitoring of student needs.

Thus, for the effective implementation of mobile techgas and AR in
engineering services, it is necessary to comprehensively approach the solution of
technical, organizational and educational problems, ensuring the security,
compatibility and effectiveness of the solutions used.

Conclusion As a result of theonducted research, the main advantages of
implementing mobile technologies to support service engineers have been
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identified. These include a significant reduction in task completion time,
improved work accuracy, and improved collaboration between Bssneits.

The use of mobile technologies allows companies not only to optimize
maintenance and repair processes, but also to increase overall business
efficiency by reducing equipment downtime and improving resource
management. The examples of successfyblieation of mobile solutions
identified in the course of the work have confirmed their practical significance
and effectiveness. An analysis of promising areas of development, such as
integration with artificial intelligence and augmented reality, suggdsat
mobile technologies will play an increasingly important role in industry.
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Topolyan S.GPopov D.I
Comparative analysis of artificial intelligence models

Abstract: This paper compares meld such as DeepSeek, Perplexity, Grok, and
ChatGPT on standardized linguistic, analytical, and creative tests. The results place
ChatGPT ahead for its versatility and consistent quality of expression, followed by
Grok, which excels in creative tasks buashshortcomings in linguistic precision.
Perplexity demonstrates notable analytical power, although its style lacks flexibility,
while DeepSeek, although technically robust, often produces overly general answers.
The analysis concludes that the optimal icko depends on specific needs:
ChatGPT/Grok for creativity and contextual intelligence, Perplexity for technical rigor,
and highlights the need to improve the originality and depth of models such as
DeepSeek.

Key words: artificial intelligence, generativenodels, generative adversarial networks,
model, prompt depth, interpretability.
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s OB dzdiyQ LAz dz! sOIsr Ctoj Olsdodatsets L OH Odzd"
[ SHj|| d&zzBl ulstelkzy] " tcOL dls| utstslse j [ BH s sd3d3d dzls ¢
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fpgr f dztse d (115) sy 4
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[SHj|] &zEBl tlstcz¢{l " cOL dIs| ustslse j| [ BN s B d3d3d dzls

0] g d| s wLis)El dj YO w
g f dztse d (115) sy 4
(1i5) (1i5) O]

L Oo jteh j
fsojMmlsets
r2 fsist

ChatGP 5 5 5 5 20 rdets?2,
T CtcOMmdzts te §
ftesdzd yOls
ltcjotsmat
LOo jteh j
fsojMmlsets

r2 fsist

Grok 5 5 5 5 20 1 856 0Ols
Ckzdz szt d
1 iBtsy d s5dz0
dz¢ Odzfm O d
1 J Bdzts @
H dzd dzdzj J
ftod HJ dz(
tc ArLd3dzts G

1 mJ 1 Mfj -~ stetsh d, dzts Chat GPT d C
o tOL dIsj dz detsmls* ¥ | stcd ¢ d dzOdz! dztsfls © d
Perplexity ftcj HsMIsOadzv jIs Mmddz dg 2 C B
Is 5 dzts 3. DeepSeek ydmilsr2 d MmMtkzSClkztedtots:
MtcOdedizy M Htokzc d d3d .

1 ©O¢ dzs uJ ded d

1 0 fdetse §j dzddzeoa dmisdud MSdr (]
MlsOIsdMmisdyj M2 IsOBdzdYyr) d beotts
fMH j &zOIs* MmMdzj HEE M d2 Ctdi3fdzj CMmder 2 ofF
Chat GPT dzj d L d3J dzdzts HJ d3sdzmiste d te
ftesgHdIsj dz' detsfyls: s oMmMjd3 L OH OYO.
1 Jcdzr j, Ctsdelsj S Misdets Istsydze" j fjtcj o tsH
Wstcdsdz dzdtetso € j d Istsdziz;
A uBOWROdMdtetso Odzdz § d ftetsdzd yOlsj dz' dzr
Cshtster §J M wihdesils ¥ Mmddzlsj L Jekze Is Cdzs yj or
A 1 wcoLdlsjidstezrGlsztcdtetse Odadz” j d W d dztsh
1 MMmj, Ctlstster j notshts Msslse jlsMisoakzs s 5y ¢
Gr ok dHjls Mmdzj H 5d3, smtse j dzdets (o MY
ftoj HBMsOoa dzZww 1 BsyYydsdzOdz! dets dzv Odegdtes 9 O dz
doj 3dzscts Mk Ojls o isdedndse g ciégdssdmisidm ¢ o 2
"stoediszdzdtesosC o ff jtojotsH] d OdzOdzdlIlsd ¢ j .
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Perplexity Hj®sdhstedtkzjls Mddkz o Ods
WisteBz zdteso C j, simtsBjddzs o ddzlsjteftejlsoOyd
jegts Mdd MSdsdy jlsmw € OCOHj BdEdFS &2
Csdglsj CMmlsoOn .

DeepSeek 9 YyJ dzsd3z Itsyjde ( dztse d yj oz

" Stk dzd s o € O, f 5o j ton dzts fyls dzts Bz f & dzd
L BsydsdOd dr & ddzd Mmisdddmisdyui NS da dz¢ O daf

[ dzw Mdztsy dz" =, stcd J dzlsd te s 9 Odzdz’ n zO0 Y.
cdkzbeddz , BjCdzshisGh at GPTj Ofs d 6 duskyls g, dzO L

sBjMfjydoe Ot Is dzOd B tsdzj j o fmj Miststetsdaded j C
Perplexity ftjkzmf jo0OjIs o LOHOYO~n, Is te |
DeepSecek RBsY JIs f slstej Btso Ols HistcOB tsiIs ¢
d MisiMmlse j dzdzts G 5 iz tff thsasdipd Yo Istg @ digtsE =€ s dzls § € M

Chat GPT ¢OL Odzhv MOBs?2 kddoe jtthOdz dats:
dzd L d3j dedzts ftoj HEsSMIsOo dzw s h j 2 or MsCCOYJ
COjestedwda LOHOY. (6B MisMmtse dshmis! My,
Ctcd Olsd o detsIs ! H B gz@eglzls e cssmMisd d3 H dzw
StedJ dzelsdtetso Odgdz" = 2O yJj dzseo j C O L OHOVY. G
fticjmMfjo o beotsteyjmMédms d 1 @BydssdOdz dzts
qddzseHO | ik dzJ ~n90OjIs dzd dze o dMmiIsd yJj Mm¢&
ftosH | i3 dzmistc d to ts offddy fip[d drdz@dz(ldstsjydetn € 52 6 dzk
n90Oddzs MIsddzdmMisdyd MEts?2 edBSMmisd Hd&v I
&ZOywdzr 2 d bktydz 2, yomkss HOsOdz Mdzdh Csd3 t
dzj sBrtSHdBsMIs: HOdz dzj 2h J2 HtsOBBISSd Hdzv
stcd ¢ f dz®fipls d .

[ dzw fsdzl L so Olsj dzj 2 or Biste dtsH § dzd R R
mMfjJydW¥Wd<ej L OHOY(d. Chat GPT d Grok tj ¢t
or MsC G ts Ztetso dgw Ctcj Olsdo dztsmisd, 1
JMlsjMmlse jdedetsmisd wL '™ CO. Perplexi€y¢n
L OH Oy, stcj BEZz®¥ h dn Istsydztsmlis d , ) Is ts
HsMisOIstsydzr &3 Hdzvw ftetsmisr 7 WOCIsdyd MSda L
HdzZw BBBdzy J Mzsy dgr = G teddztsy § dzed 2 .

r dzv tOLtOBSSlsyditse 1 Iss dmMmdzj Hise Odzd |
Bd Y HEZ Isydshis! sMS d /M iaRsdydfelozowg’ d2' o3 d dak
BsH j dzv 7 RR. 1 kM dj dlsj cOydd 1Isdn C
MomMtcj HislssYj dz RO EZdzkzyh jddd otsL d3tsy datstr
e d&zz B dzj dzd d Cdzlsj C Misdetsc s f sded d3O dzd W H
tcOL detstsBtcOL dzr = f slstoj esMisj 2 ftsdz' L 59 Olsj ¢

I smesdz Sk R R MisOdztse d Ismw omd B ts dz,
f sofmj Hdzj © dz" § d dzmistc iz d3j dzls d ftsWj mmhds
MtcOo dzdIsj dz' des? fJtetsdL otsHdIs] dz2 detsfyisd { Isdn
9 Oy dz' d3. Clsts dmMmdzj Hise Odzd J dz4 Istsdz! € ts
f SHAERY I dzhistczdzj dz2ls RR Hdzv Cdz€ o] Isdzts?
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2. Gartner How to Stop Data Quality Undermining Your Business,
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3. IBM. Data Quality Tools & Solutions, sWdyc
https://www.ibm.com/datguality

4. |1 OB ¢ Adzdk ydtsdOdz detsmls d BJLBY Omdetslis
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5. wd3dtedztsioj Qdzdd dmME Emmilse § dzdets G 5 c{dzlsgdzdzgglso C |
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1 sftso [ 3d sted 2 HRCOsdEH® o 8.4 -~ ded ud MS d n d&z0k ¢ , ftesWj
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Z§dHifs 7
1 jdzw j dzMC d2 ctshim@sfse d dzgidnQ@d?2 kdzd ssinthfiddf s Is, 1
[BLBBte Mgz hdr d&jIsBHEBB My Olsdw o (

b dzedzts s Oy P zdzOW OB SISO ftsfoawh jdzO dMmMmdzj H 59 Odao
Gz B BC BGE sB kzyj ddw H dzw My Olsdw 9 dHJ BH Oda
Mtsotcj d3j dzdzr 7 B IstsHtse My Olsdw odHjtsSHOdzdz ».
shte | daddss’ HOddks?2 OthdljClkzer dzj 2 6t dede A
ftoddsj dzgj ded™ bjndesdkscd? cdkesSBets ©BLEZYJ dzg
{ OBt dz hsej ddshisd ©OBsls' Mo jtelstyds
s dMOdedj Mo djMisdesets dmY sd L dzp Diday tzdz'c I i jolO )
sdzt yjor j friydddedq;:, 9dH ] SHOdzdz § , odH | slIsC,
fjl!, CBHjC, CsHdBoOddj, S OH

Shpeder [A.
Review of existing video data compression methods abstract

Abstract: The paperis devoted to the study of the applicatiof deep learning
technologies for video data compression. The article provides an overview of modern
methods for video data compression. The concept of "perceptron” and the features of
this neural network architecture are described. The application &b ¢Earning
technologies for video data compression is described. The features of convolutional
neural networks are considered. The use of generative convolutional neural networks is
described.

Keywords: video data compression, video stream, codec, afgoyikossy compression,
coding, frame, pixel

e j Hjded

J f smdzjy H dzd 4 GBHT sBi j 3 o dH j ¢ tsdzl
fjtejHOOOjBsSets 9 Mjlsd, L dzOydlsj dz@ dzs ko j «
ISty BB OdzdW™ dzO d3j IsStsHT ~ntcOdzj dzdv d f 4 te
LWW i SClsdo@dsgts dndfH ] SHOdzdz" = MisOdzso dlsmw  E
tcORE OF Mot di3j dedetsets JdaW stedBOYd sdzdets e s s
dzf Itsdz ¢ ¢ COyjMmbek dLBBWOYj ded vV, dzts
ltetsmisr j B IssHr My Olsdw, thdese Odadzr | dzO
Bekzls EZHsodzj sotstedls! fMtsotej d3j dedsr j] (slstcj B
L CMmf &z OIsOydd. l MmewrLd M 1 Isdds, omi BEsd
s dzts © O dzdz" 3 dz0 cdzzesC dn dzj 2 toc s dzdz’ n fr
M smse datsfyls ' & ¢ sBkzyJ ded ® &zO BBdz hdna
OH Qticdlds o OlIs* Mw € MO d3 ttOL destsBteOL dgr d3 My

Ujrndetsdzsedd cdzzessStsets tsBlkzyjddw {toj HTM
fJtemfjSCIsdodgr = fBHRatSHtSE §& tojh jdads L OH
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dMfsd LsoOddj §oLotdvjls L doOydlsj d dts
Mente@ddy { ssds COYjMmsots dtesSoBEts o dH,
HOdzdzs G 5 dMMdzj Hise Odzd ™ weo dzw j sfw Odz®dzd L
sBbyjddw, Ctlststerj bkyj fMjctHd &OSGHWIS

fjtej HOYd odHJsCBdzls§ dzls O. dtcj H sO¢dn
Oolstst dz§ tsSH j toT GAN (GJde] cOIsdo dzr j§ s ml
tcj Ctotcj dzls dzr j dzj 2 to s dzdz’ | mdlsd, Ctslstste’
L WWjiClsdo desfls! 9 LOHOYOr CtHdtetseo OdzdWw
syjtej H' , sSlsCter 90 s dztser § CtcdL sdzlsT )
o4 hdodz [ 1]

A j dzd dMmfidzj Hise Odzed W L OC dz¥ YO Isfmw ) C
mMh jmMlsezs hdr Ikjrdsdkzted?2 cdkkzBtsitsects tsBEz1
sO¢Yd © t©OLtOBBISC] dtsorn YBHABHEBSY, fn
SetOdd yd dedv ¢ SOyjmbselz d MSsBeEEHsddd3s] J
orweogdls: Cdzte yjorgy bjdznjdzydd o twOLoadlIlsdd
tcOL tcOBBIsOdzgdz" = d20 BOLJ] cdzEesitets BBEYY
i tod d3d dzj dzd J4 H dzw te OL dzd ydz' ~ sB dzOMmis j 2,
o' MsCsC Oy j Mise j dzdats 2 o dHj st j tdfjsiddangj. dzdzl j
tejLEzdz sOIst fsdiisclzls dzj stsdz? S5 9o dzOkzyd
fteOCIsdud MSdr f tod dztsy JSCdfdiaxs,ls j Osday | O i S dERE:
d Htkzedj f zZOsW stcd3" , OCIsdodets dMmYf sdz' L E
OoLOdBBH j2MIsadd B ftsdz L s Olsj dzv d&3d

1 4 5B tSH dfdigsefijIsh' j dzd W LWWJjClsdoe dzgsmls d Yy C
sBtMmdatseo ™ 9 O Ismw sOC¢ Y 4 tcOMmiskzh d d3d sBi j
dzj sB R tsHd di3ssfls! © dn BN fMistots 2 sBtcOB SISC
d dzdztso Oydtsdede’ » toj N jded?2 M Gtod s daj dedj &3
tcOB tsls O OCyjdesdqclzjls ® g0 ddd d dzj teleOd d 9 O
dmmdzj Hse Olsj dz' MSC BB dzOEZyder d3d IIstelzn OB
Yysts ftoj HY sdzOG0Ojls otsL d3tsy datsyls ddzls j ¢ tc O
ftetsd3r " dzj dgdztsfyls+ 2Ot tc©o dzj dzdzlz & dzO ftcj
Mtse toj d3j dzdztsMmis d .

[BLGEK Mo ts djfifad® d w3 jolsdejitoH O dzdz’ A

I fsmdjrddd HiMWisddzgIsdw My Olsdy odHjt
fldzj Hise Odzgd W, Eydls' e Ow fistej Bdlsj dz' detsj |
dzgls j dzgls © d dzj sB R tSHJ @3EsMmls! LWWjiCIlsdo dzts?
¢ btcOHdydBdadze j, jUs@BH ™ d M Odstd jvd3j deds'lsis teds
OmMMmdW¥ dydtetse Odz 22O Odzetstod s dir f f tsle
OHdydtsdzdz j] dBj tsH' , thdese Odzdz’ | dzO ¢ &
HiCd H.264 d H.265, Ex%j HOodss L Oty S
flstekz d3j dals™  H dz¥ ts dgtdnjlshipfipdiddzd ¥ 5 H dz0S 5 5 dzd
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sSetOdzd Y4 dzd v, sMtse jdadzts © Ctsdalsy € Mmilsj dzts
dLBBtOY jddw dd MEtstetsmisd § jtcjHOYJ.
pzestedlsd M ¢YobjwdBd B MfJuds O ls
EHOdww dLB'" Istsydz' j] HOdzdzr j, CtlsRgilsyd sy dzt
ssHj ¢ H. 264, O ted d&3J tc, dmfsdz Lzjls Isj
fsLotsdzvw L WWJSCIsdodes tSBteOBOIsST 9 Ols i sfmd
OdzOdzdL © L B daj ded 2 d3d Y HEZ ded d3d . H. 265,

Edzzyh jdedw o HtotsdL otHdIs] dzwdzsidsddj jd MOy J
d3ts H j dzd I]’tQJHfr]QGLGdszW d Btdzjj 1 WWJjClIlsdoe dg
H H] SO f 56

Hit » WBtdOLOS H. 264

{ HdzOC 5 HOY J 1y YJ stsd Zf sd3w dzz s n
stcOHdyddedz | BjIstsHT My Olsdw L OyoOfmlskzes o
(s’ j] oLddCOsls ftod SBEOBKISS] orf NS
4K d 8K.

4 Hitkzets?2 Mbtetsds | l tOLoadlsdjd Isj~t
odzj L Of dets ®IsCter dzOMm! dztso OW datlztc B . d3) I & t ts dzd
milsd, sB Iz Y4 dzdz" | O tctotsdds A sBi j BBOA

{dMEdisOHle’ dL o

sB dzOtclzy d o Ols mMaztsy dz" § f Olsls j todz" Ylsts H
fsor Mdls! Ftcso j dz Csisf toj Mind d BJL L Od:
RMY tsdz! L s Odzd | Qo lstst dz§ sH j tesdz! dgf = G jidedlstg C
( GAN) fsLotsdzw jIs HBMIsdEOIls! or HOs h o Mmw
Odze sted Is dzs o . Clsd o3 IstsHT M smse dz dzy Ist
otsmMmilsOdzOo dzd 9 Ols - n, @®@BddddidL Jtezy {§tsisj tc
ofmtf j ¢ Issd3, stse j dzdzts H dzvis MY tc dipssHtgiCodgd2s, ! ot
Ftotseo jdz@ otMmfted dzd BOj Bse s dLBBwLOY jdzdw . [ E
1 Of tod d3d to, Oolsts4 dzg& SH J t&" mMemMisswh dj ¢
L WWjSCldodets dLoadzj €COlsH dzOd B tsdzj J L dz0y d
o] CSsdemMistczdtetse Ols de M oi3ddzd 3O dz! dzts HESY
syjcGAN, Cobtter j MoMmistswils dLG jHdsjHGO Isdsjtc?Cc
HdMSCted di3d dzOIststc ©, Mtstej o dzzwv ! dBIYyHE MsB =
dLtsBteOy jJdedw d odHjts, ftsLodvw Isjdg MOd3
HOdzdz' n, fjtcjHOOjdi3r » s Mjlsd [ 6] .
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sO Mttt o &R pliztc@OVY Siigsc O Is Hisflsd v
dz? sOlIstse o c¢jdzjteOydd d toj Cdeflstelz €
Yydlsj dzo des kd3j dz@ h Ols sBl jd3 ©dHj BH Oda
J Mlseo O. GAN BSCzls IsO¢ Y 4 dmf sdz’ L ts9
dzj His9 Ols jJ dz/ datsdirHsjj R Kls@aCtdsm9, oylsts Mse j d
dzsy 4 dzd 2 , stcj B8 h dn~ or MesCsC Oy Mlse J

Htso S Y detsfyls LiIsdn Mo toj o34 dzdz’ ~ f &
Ldz2Oydlsj dzt dz" | ftejddkh iMmlsea® o MteOo dzj dad ¢
st j dedets o Iz fijsiiisjordijnls MW ¢ tta@BGS Is O s ¢ fl BsC
HOdgdz" » d MBrtOdWils! o MsCts] COyj Mlso .
cdkzzetsises BBERZYjddqwy BijMfjuyuydoOjls dj Ists
dets d detser J oL By dtMmisd HdzY tBOBBISSd C

] SHRSHOL O &z sC tsEts tsB LRy j ded W

| zzB € 5§ s izt dagQmils dz" 2 mMdzz y0O2 B3O d d
fsLotsdzw e h d2 HisMIsd y! Btsdz: h j 2 L WWJCIsde
ftcj HMIsOo dzj dzdWw dBJtcO o SCfHJ djtOtadd o
COYHOW Ctsdzyd f ydqw Isijte H jf de'sjinldsth'E & Sldzyte d3d)

B tsdzj Jj OB MistcOC Isdz" j ftcj HiNIsOo dzj dad W 91 Yl
OB MlstcOC Isdz" = . ’dCffI]lSJd3® fr] dm¢ zmmilse j dzdzr d
MOBsMistsw Is j dz!/ dats ZzOC Off dzd @ Ols ¢ L dzO0 dzd v ,

dmMrtsHdz = HOdzdzr = [ 8] .

l sfdzj Hdedd etsHT  yfdusdjedg diFf d3 ¢ Efpfgon Od3 o
sBtcOBBISCd o9dHj BSH Odzdz" = fr] dmf sdz' L so Odzd j C
[HdddB dL dodewdzjj 1 WWjSCldoeodz = d tOMmy tc
Oolstst dgSsHjter . ClIsd dzgj 2tetsdedz”" § Milsd o ¢ dzv
Hite d HiSCEBd@REROsisHEwdzd HOdDzdzr | dzO o -
B OCIsdetsj ftojHMsOoadzjdegdj, dz2OL"™ 9 O @B
¢ HjSBHjte frlsOjlsmw otMmimlsOdatsa dls! tsted ¢
jHMlsOo dzj dzdW. SClsts 1 otd ydsdedesj  fdad
s s deOEH 2 dzOo dzd 0 Ols! tshdetsedz' | - OOC s to
MtsB j dzdzs §f sdzj L dz" &3 Hdzw My Olsdw. [ 9]
dolstst dzf SH j tor Bsckls BT Is! His tsdzdzd Is j
dmMf sdz! L so Odzdw tOL dzd ydz' = Otrndlsj Slskzts, IsC
Colbtster j ftoddsj dzv s Is dioj] tefipisludiz’ § C N )? tc s dz¥
dLsBtOY j dzd 2 .
sSO¢C 82 Otndlsj Slsktc] dzgj 2tetsdzdzs? Mmjlsd ¢
BZOIstedyr o jMmtse dmftsd? Lkjlsmvw toseodats tsHJ dz
9 milsd l]’tsc{fr]lzlsfr]lsalz*fls Mo w L Odadz" | o j MO,
q’teo[d34dzc1dzdma135kz ot EZ, MowL Odzes Mt L dzOyJ d
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{ M kB R sj Cbtc® Oolsti dzS Hj 6O

Il Mo jtltsydets? dgj 2tetsdedets? Mmjlsd S OYHT 2
COYHBS2 fsLdydd OonrntsHO (LO dMm&dzs yj ded J
CGtoOdzd ydzr = T tHhd QLpgeffiffdd sl Istscts, CO¢ twjhj
GteOdzed ylz) . t OL HJ dzj dzd J f OlcOdzj stets o sL dz
SIsH j dz' dgsects dzOBBtcO® f OO Istetso  Hdzv  C Oy |
stsdz! ¢ts tsHddz dzOBtSte, 1 Ists kZdzjdz hOjls Istcj B
MSLHOJIs H o Hxzjfiaxiplzes dzjCd@fterls tsf to j H j dzj dzdzr = t
dLtsBtOY jddd. [Mmdd f§jtjdimisdls: Bl jCIs
ftej HMIsOodzj dzdJ dzO o AatsHj  jtoj d&3d Misdlsmvw ¢

ApXMTEKTYpa KOAepa/AeKoAepa
Conv-1

/ VGG-16 CNN Architecture
Conv-2
Conv-3
Conv-4

1Y% 112 x 128 @ Chom cxartua
@ cCn MPOBKM NPU3HAKOB

224 % 224 x 64

t gz dis® jIclssydzOY dzj 2 esdzdzOY Mjls: o MmO

1 BOh d dzdzts df @l eisdsdudz § dzj 2tetsdzdz” §j MmJ ls
v LOHOY tBtOBBISd dqLtBtOY j dod 2, sO¢

H
dLodzj COls! ftesmMistcOdzmise j dedz" 4 d 9ot d3j dzde’
dHj Od dz" &5 Hd&" OBl f odH,jsfslssSs Ode
| ZC BH | BB fizsipd shdsej Mo jtlsydy & daj 2 ot
Isdjj boes, kjoidsdksedd, OS] COC o
d tjSbktctcjdalsdgr § dzj 2tetsdzdz" §j Mmilsd ( RNN) ,
OdzOdzdL j otcjdjdeder 7 L OadMddismisj 2 odzzlsted
fsLotsdkzEe BIs'LadOIs ! HddzOdduyj MSdj dL d3sj daj dao
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Qtso[lsc{u;ﬁjgo[ 90Oy)dets HdAzW Y BHHJjtey Odedw yJ dzt
s ftd My Oldd [10].

LicOBESISCO IsOCdr fHatSHBO o HNIsOo C
YH 9o tBd&OMmisd My Oldw o @isidsy Odedeffls,C t
Jdzd St Mimdd M d3dded BOdz' dz" di3d ¢ slIs
BOdz dzf d3 tej " jdzdJ d3 Hdzw Mo tej d3j dzdz’ -
| sd daW stedzOyd d . sso jteh j dzfise so Odzd J§ (O »
C desor 7 di3jssHise dn drtejd d3g tzp dzd & dzlds'ls
hod A dMmfmdzj H s Odzd 2 ) H O dzdzts 2 tsB dzO s
dzj 2h Jjets adzd BOdzdw Mts Mlsstesdzr dzO Iz y dzat

gTIoTGF-—"I
“N’SQ—Q“:SGQ—

To o @FSoO
ONFLoasGmS O

HtOodzdlsj dz' dz 2 OdzOczdL  WW jSCIsdo desflsd

rodzj j ftojHMsOo dzj dz MteOo dzdlsj dz dz' 2
sStcOH d yd sdadzr = i3] dsdsmi jstoH @)dpdls d f SHR BSHBO,
BOL] cdzzetsitsets tsBbkzyjddw. uvtcOHdydBdadz J
sMsOs kMY syjd (ofbdvtd & B EZOCESHOLW
hesC sz ftoddjdzj deds . Clsd Odettedlsd
o' MsSd2dz g Plsdv M ftedj dgdz 3" i3 S Oyd M
fsHHjtey o Ol yYjlsCtsmls! ftced dedL Cts2 MC st

stcOHdydtsdzdzr | YtSHatSHT dd3jsls Motd 56 tcOda
) Ehdazscedwr tBtcOBSBISCd orf Mt ISQG)uc;fnlsacldzc
COyd Medojinisip j dedets o sL tetspdzd [ 1 2] .
HteOodzdoOW H. 264 d H.265, Bsyds sldj
L dz2Oydilsj dz? des dzzyh jjg €O c1fr]lsats ftod Istsd3
ftojHY sylsdlsj dz' dzf d3 o " Bistetsdy H dzVW Istc Odzmdzv yc
dzd d3d dzd 4 , H. 2t6d5' " Jstc joB'lnydsi dzaBls j dz' dz' ~ tc
CsHdtotso Odad W d Hj SSHdtetse Odad v, Ylsts iBts

bftes2lses ) GctOddyy dzdzgr i3 Bish dasfyls W &3d .
fOlsjdalst d ddyjdet qietso Odzedj dwscebkls ¢ tcOdzd
5B &OMWE. CldOWi HeBBOEYdsddrd §SHDGH'
fts MtcOodzj dzds M Mtseotcj d3j dader dzd d3j IstsH Odzd ¢

[jssH' CdhkecStBes sBlRyjddy, kOS] SO
Msmlsw L Ols j dz dz j mqu ftcj HZOCOs Is B EBdzj j
Bsckls B fhjed o WJS‘dzlslzc{adzlsfr]lsJ fjy Olsdw,
or MSC &S OYjMiso jdzdzr i3 o dH jsY 02 ZOB]. 1 dzO
Mijlsj2 or wodvwis! q’ dmf sdz' L s Ols' Mmdztsy dz §
Hisflsd ¢ Ols Eded C Odz! dgf = tojLEzdz sOlsse, Csls
sBf Mudo O di3s] BteOHJydtsdzdzr &3d Mtcj HMiIseo O3] .
LOBj yjdes, yYlsts MyoOlkdj M fdish! s Oslstst dz
WO2dzO Hts 50% BjL LOMBjIsdes?2 fslsjted €Oy, f

[HEZOC s dMYtsd Lo Odedj CdzBBSBES BB E1L
dzj H s s® . [BEYj ded j dzj 2tetsdzdz’ 7 M ls g 2

242


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzj € Istetsdzdzts dzO Iz y dzts HapaSSlyua ¢l Ot OH (

205, 6. Yy Ofmls! 1 www.paradigma.scienci

dmdzd Is j dz' dzr = tcj Mztcmtso d o tcj d3j ded ,

Cldud ME 5§ f tod d3J dzj dzd J 9 tcj Odz! dzg" n z 1
OBtslIsC O HOdzdz =~ . stosdzj] Ibiets, 110 dzO1
o desyjmdzsy dz" &5 stcj BS99 Ols Btsdz! h dn
sMmisdy j dzdwv ftedj d3dzj dzsts? HtetsdL o sHdIsj dz' dzts
fjtojtsBlzyj ddv, CSEHO dHj d& MlsOdztso d Is fyw
sBlzyoOs h jd3 dzOBtstcy HOdzdz » d fCOLT 90 s
tcOgz] dzj o dH j dzdzr = H Odzdz’ = .

l twjLikzdz IsOIsj, Atslsw Mtseatej d3j deder j]  sSH A
fcsCOL" 908 ls Atteshdj tjLbkzd sOIsT d wodzvs
MtcOo dzj dzd M IsteOHdydBdzdz” &3 d3d ssH O3],
sctcOded yj dedw d dzj Hisfls Qleifddj.d3 [HYfdkyd d3fOte® s of
M sz’ L so Odzgd™ sy jls MkkOl! Stsd®edddese O
L o dzj y- Oor eBHEZ dqL MmMddzr dz@ = Miststetsdz € Oy H
f simtsBMiseo tso Ols! Btsdzj Jj COyd Mlse j dzdzts 2
dHjddW stedzOyd d ) BozOHjZS | dgfs o ryjls ts ¢ tatstdsfC Lt
Midzj Hso Odzd™w d wOLoadlsdw 1 Ists2 B Mistets toC

I 0o
—:ma-—ﬁ
RSO =t

o o 3o

) 6OCduiMStsy ftddjdjddj ttjLizd sOktss

[ JIsBBHT CGdzzB ¢ G 5 sBlzyj dzd v H dzw my C
s ¢ tots dgdzr 2 fslsjdydodz d dOatsHWIs {tedd3j da
L 2Oy d Is j dz/da2ts fasdedev vi3j dedz” § sy mdzsdzscadd § § te,
Cdzs yjo'nmn MW Jjte fteddsj daj dzadw L Isdm B ISBHTS:
ojddyjddjd (sfbdvtdshisd {§sissttsesra

YouTube, mizh j fr]lsalzclls f sMmilstsw dzdzOW dzj 5B R 5
L WWgokHets Cs3ftcj MMdicsoa OIls! d §jtejHOO Olst ¢
d3d dzd 30 dz dz,f: LO HjteyCOn. | dZzB sC 5§ 5B Iz
2 dzlz yh dIs Yyj mMsets dLsBteOY j ded W ftcd B
Qtsc{lsq’u;’fnﬁc{ 9 Oy dgts H dzv sBJ MY Jyud ddvw ¢ O
sflsO0 o bkfmdztse dwn dzj MistOBHdzidatsdEs [ddAs]] .te dzj Is
(hj BHds?2 B d&OMIs! & , GHy Cdkzetit]
LWWiClsdoe desfyls W dzW j Isfw o dHj s5dzO0OB dz¥ H j
dmMf sdz' Lkzs hdj dBjlstsHT My Olsdw dzO BOL | dg
Bisdz! h djjd3'sBH Odzdz" = BjL Htslsjted €SOy j Mmlse O,
Ondodtctse Odzd j d OdzOdzd L odH ] 5. | dzzB ts¢€
fy d BOIs H ©dzdz" J dz2ts d or ff tsdzdg¥ Is Hist tsdz
HjlkjShkdieso Odzdj Bl jSltso  ©OMYsL dzOo Od;
9JHJIs € Mmdedy J ded stcj Btso Odzgd?2 € R tcOdzd
LWWiSCldoeadesfylsd MdMmilsj &3 ddsdzd Iststcd dzg O.
Ujndesdzse dd o dtelszOdz' dats 2 d HY tsdzdzj ¢
o' det" 90 s lIs ftedd3 dzj dzdwv i sSBHBO ¢ dzkz
9 dH] 5. Il " MsCtsC Oy Mise j dzdzOWH dzve te O txLCHOO dzd
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ftcOoHSf sSHEBdSEE d LOR90OIsr 90h jets  tsdz
fjtlcjHOYO IOCdr B jdB3so HOdzdz'r = IstcjBlzj IS
dzj 2 tc s dzdzr n MdIsd 2 H dzw My Olsdw 9dHJjBHOC
MsCtOIsdls! dzOctckL S dzO dngj byl ], bkd3jfige 58t Is
mMfsmMseMmMlsealzjIls ML HOdz]® Btsdzj J f dzOo dztsG 5
fsdzl L s Olsj dzj 2.

I s dsts 1 @ s, ftedds dzj dzdy G dzzBtsSE tsGts
9 dHJ SH Odzdz" = slsCter 90jIs detser § oL iBsy dats
or MsCsCOyYjMmlse jdz@emMBd ogap@OL Bo &Bdedy d bkHO
Eidzse dw A HdMIsOdzyd sdzdzse s B EZ Y4 ded W o fi
MisOdztsoa dIsmw L dzj dzdets o Oy dz' d3, d ftdd dz
Bsy s MEh jMmlse j dzdes Bz yh dls! otsmMftedwisd |
L dzOyd s dz! dzts dzjfnsia]ry O dsdge i Is 9 o' Mt MC Bk
MsjHddzj dedw i, ybts HJj&ZzOjI IsOCdj tjhjddw

Cteczc O fdz L soOlsj dzj 2.

1 yj dzts d3, odzj Hicj dzgdj d3j ssHts9 GdzzBSC G
9 dH]jBHOdzdzr = dzj Itsdzt €5 Edzzyh O Gy, O ygtdn Isok
mdzd y O4 Is L OlstcOlsT zO rtcOdzj dzd J H Odzdz" ~
fsMissw dzdzs e 5 tots s OF tqdelisls jdmsjlzin Od € te Qg joHdIlsQ
ftcddgjdgj dedj cdzEketsCtsegts tSBERZYjddy o 1 Ists2
Clsts tslsCtcr 9o0jIls f jtemtf j CIsdo rdzad @ dzf Ho@dz'tcd@p

dzso ' - OQdze sted Is c3ts 9 Yls ts, ) Mo ts® sydt
HOdz! dzj 2N j 3z EMmMtse jteh j dzmiseo s Oded IsJ ~ dztsC
[15].

1 O% dz uJ ded d

Il tjLkzd O] s jHjddetsets dMmMmdzj His9 C
9" 9atsH'™ 9o tsB dzOMiIsd o dod d3d didg miad ¥ ts dstg - HaslHAs | dac
9 dHJ BHOdzdz" =, Cslstster j dd3jsls L dzOydlsj dzi d
mMstsBh j Mlse O, sO¢ d Hdv ftwOlldymMedr
1 sCOL Odzts Yylsts d3j sSsHT Gz B s G 5 ISBIqu
GJdg 5OIsdodz J' dg'fisMldyjLislisj dzse MY j yde OF Is
doe dztsfls - My Oldw (5 MtcOo dzj dad fn
CO¢ H. 264 d H.265. Clkd Mot d&3j
J &zt desets Mmdzdy J dzdv t©OL d3d tetseo W O2 dzts
ots dedyY sBtla®sj] HJ dZOjIs dr Mtse j dzdats
)
d

FOgO=

séts adHjBs d orf MsCsC Oy Miso j dadats 2
' | Hs9 Odzd 4 Or Hjdzw s mizh j
?2 9 tB&OMIsd tBiOBBISSd o
sy d&rav o dzOddEY tc dbpsats d O dzts
CtcO2dzy Mzsy des fted (M

Ho Jted H&VW BBWHZ]] ftBHPO

8§00

i ts¢
d dz

NGOFg =0T G
Fomovecre QN ==

B © .
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CO¢ odHiBdROBAEZEHjd), dBsdsOy odHjt, Mt
dtcQo dzd Is j daizcfizr 2 f OWADL O dz, Ylsts IstcOH dyd s dzdz'
s6tcOded yd ded v , st j dzdets Htod OBty ) o
BEzHEMN j &3 lstcjBlZjlSMW Bsdzj j OCIsdo dzts § :
sBlkzyj ddw Hdiv tjhjddy OCIsEzOd d' ~ L OHOY
1 4 MdstsIstow dz@ " jH Sfiplg  dzddz s Olsr dMmMmdzj H &
O tc ©o dzj dzd L HOdzj € d sls L Oo j toh j dzd
dzj sBrtsHd BBsMis! ¢ toj Mztecmtse HdW Istoj ddtctse C
ftoj SHESdz dgdw  Jjte] sBEYJ ded W, sMmisOs Ismw O
COBBIST HEd) d @ MchiEzPH sPsEIBEISC | Btdj |
Cslstster | YtsLotdzddzd BT SflsddzdL Jtetso Ols i
BBHjdj?2 chketStets SBRYjdd®” HA&Y My Olsd
CsdBB ddzd tctso Oded v Bj stsHtso Gz sC tsG s 5B
fSHABHOBR] d&sXj s eagifsddstedrds ~ MdMmlis
dmf sdz! L s9 Ols! Mddz! dgf | Misstesde COYHEBGEHB C
J L OC dz6 g dzd 4 , dmmdzj Hise Odzd W ) tsB dzO

dmMfsdz! L soOdzdj i3 GCdzzBBSCBGtS sB kzyd dzd W d
slsCter 9 O Is ddztsy J Milsots dzseor °n do 5 LCASSW] dEEsTIN)
1 WWiSlsdoeadesmisd jtcj HOYd HOdzdz = . 1 zrnEhj
ftcj HMsOo dzw j Isw dwdesecssB j M O h dd3, d HOdz ¢
ddzy j dzaj ose s ddalsjcteOydd d kfgse jteh j dzfls
LdzOydlsj dz' des o) sBtcOL SlsPig] HJOOS IshPEJ tod
sBteOBBISCd HOdzdzr = 9 yYJj dzs . Ufr]u":o[ 9 1 Is
dzz yh j deds COyjMmlseO ydLded, tBiMYfjyude OV
Ctsdals jdzls Hdzv fsdz Ls9aOlsjdzj?2 s oafj dsz osd t

s dMsC ddlsj tOlkk"
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Rebnitskayd.V., TurenkoE.V.,SklyarenkdA.A.
Mathematical methods and information support in transport

Abstract: Modern transport systems face many challenges: an increase in the number
of cars, traffic jams, accidents, inefficient use of infrastruct8mving these problems
requires the use of mathematical methods and information technologies to optimize
traffic flows, predict congestion, and improve road safety.

This article discusses key mathematical models in transport systems, machine learning
algorithms, and information systems used for transport management and their
integration with information technology.

Keywords: information systems, mathematical model, transport, infographics,
algorithms
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Reztsov S.M.
Investigation of modifications of the lotkd volterra model and
types of critical points in systems of ordinary differential
equations

Abstract: This paper examines various modifications of ¢hessical LotkaVolterra
model. The study also includes an analysis of the types of critical points (center, stable
focus, unstable focus, and saddle point) and their stability. Numerical methods are
applied to solve systems of ordinary differential eunest (ODES), including the 4th

order RungéKutta method and the NewtbRaphson method. A qualitative analysis of
phase portraits is conducted, and conditions for the emergence of different stability
types are identified.

Object of the study: Nonlinear dynanical systems described by systems of ODEs,
particularly the LotkaVolterra model and its modifications.

Subject of the study: Stability analysis and classification of critical points in the
Lotkai Volterra model.

Keywords: nonlinear dynamics, Lotkd/olterra model, phase portrait, critical points,
stability, ODE systems.
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ShcherbakoW. Y., KryuchkovA.
Artificial intelligence in construction

Abstract: Atrtificial intelligence technologies open up new horizons for automation,
optimization and forecasting in construction, which is especially relevant in the context
of increasing competition and the need to improve productivity. This article examines
modern trends and artificial intelligence technologies applied in constru€tien.
article provides a comprehensive analysis of Al integration into Building Information
Modeling (BIM) processes to enhance accuracy and efficiency. It also addresses the
challenges and prospects of Al adoption within the specific context of the Russian
construction industry.

Keywords: artificial intelligence, construction, design, programgjitechnologies.
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Ali Mohamed

Bridge between technology and mental health: co#ffective 10T
system for emotional state monitoring

Abstract. The article is devoted to the development of an innovative IoT system for
continuous monitoring of human emotional statbe Tesearch presents an affordable
technology integrating physiological sensors with cloud services, which provides
professional emotion classification accuracy (84.7%) with doRD cost reduction
compared to existing solutions. The system opens new ripoges for
democratization of mental health monitoring tools in clinical practice, telemedicine and
corporate environment.

Keywords: 0T systems, emotion monitoring, physiological sensors, mental health,
biomedical engineering, artificial intelligencéglemedicine, electrodermal activity,
heart rate variability.
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TitovaE.V.,KibyshA.l.
Possibilities,advantagesand ethical issuesof artificial intelligence
and cognitive technologies

Abstract This article examines th@ssibilities and advantages of artificial intelligence,
whose algorithms are modeled on human thinking. Artificial intelligence in many ways
surpasses human capabilities to analyze large amounts of information and make the
right decisions based on thist fae same time, artificial intelligence is not without a
number of significant drawbacks. Artificial intelligence has no feelings and is unable to
express emotions. This problem is one of many on the path of further development of
artificial intelligence,which will undoubtedly significantly improve the life of modern
human society.

Keywords: artificial intelligence; algorithm, ethics, cognitive technologies,
reinforcement learning.
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Belotserkovsky K. 1., Mozglyakov G. A., Krapivin D. O., Ilyinsky A. D.,
KhlebnikovN. A

Development of a web service for automatic segmentation of the

liver on CT images

Abstract The article is devoted to the development and implementation of a web
service for automatic liver segmentation on CT images. The main objective is to
integrae modern segmentation methods, construct a 3D model and then calculate the
organ volume with the ability to virtually cut the model for a detailed study of the
anatomical structure in order to reduce data processing time and improve diagnostic
accuracy. Th article discusses the theoretical foundations of image segmentation,
including the use of modern deep learning methods. Particular attention is paid to the
YOLOv1l-seg, UNet and SAM 2 models, which were tested on the task of liver
segmentation. The papeonsiders the construction of a thwimensional liver model

based on segmented CT images. To visualize the segmentation results, methods for
constructing 3D models based on marching cubes and surface interpolation were used.
The stages of data preprgseng are described, including converting the DICOM format

to standard graphic formats (JPEG, PNG) using the dicom2jpg library. The developed
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web service includes a server part built on the basis of FastAPI and a client part
implemented using React. It igimed at optimizing work processes in medical
institutions, reducing the workload of specialists and improving the quality of
diagnostics.

Keywords: Automatic segmentation, liver, CT images, deep learning, YOL-€8d,1
U-Net, SAM 2, 3D modeling, organ veohe, point cloud, FastAPI, React, Docker,
CLAHE, DICOM
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Oo d flf istyls COYjMisea® dMosHA & HOdC
ih jdzdj Bsckls Mbkh jMise j dedets MdedL s’ 4
toj BlzjIlsfmw HY sdzdzd Is § dzd dzts § oL Od BSH
Njdedw BflsdBOd d 7 tjLkd kOt .

1
o]
oz
o]
2. vsydzsmils: :
o]
o3
3
o]

5

o

5
oc+—*N

3. [ BtcOBBISC O HOdzdz' =~

[BtcOBSISC O HOdzdz' AL WOV Jsdwr tsHIsAIs o o
fMdMmisy &3 Hd¥ OoltsikOIsdud MEts2 Micd dlsOyd
ststetej S IsdzOY tsBteOBSISCO dMratsHde 7 HOdzdz -
BsHjdj?2, ds d tBjMfjudeOjls MmMlsOsdd datsf
ZOB stcOn HOdzdz' 7 [ 12] .
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31. { OBSW@GEgOIstsds DI COM

ANstedzOls DI COM (Digital | maging and
W dzw jJIsmfw MIsOdzH Otclssd3 Hd&zWwW R teOdzj dzedv d 4
(6t ffkzdvwicdtshis! teBkzMmdaztseodzj dzO Isj &3, yYlsts
COUd Misea © M o3J Is O dgtt&s teedfE' J2 , H Gndedz’ | jte:y ON

O Rdz2W Btcdz3Oydw ts f Oydg dzls § ( d d3v, o BBL

dgH] dzsdW ¢ Olstste) .

01l OttOd3j Ister BBSZHBSI OdzdW™ (Isdti Of f OtcC

0} tesMmistcOdzise jdzdz" § HOdzdz" § (teOL tej M j dzd

DI COM dmftsdz L k] Ismw o oM~ Bhdso dz

ZOdzdL Oydd, o ¢ dzg yow S U, ftv d tej dzl
Bslstew dz20 jet ftej ddiigzh j Mise O, W sted3Ols
sdz! L so Odzedw™v © MdMmlsj B3Or ccdzEeBtsC et tsB
dz2" = 9o MmMlsOdzH Otelsdzr = W stedZOIsOR, IOCda ¢
dZ‘IftGJtSBtGOLiSSO([ﬂZIqEBt@G))pJOCW? o kHtsB dz §
a3 ) tc O3S On ftoetsj ClsO didoiidipdz! L s9 O
ts rj 10fr ftojsBtcOL s OdzgdwW o € dzt y O dzc
jddj WO2dz0 DI COM f ftdtsh i 8 B dB dz
odzj Ud dedJ RBOIltedy" ddzlsj dznd e dzsfyls j 2
} SBtOL s Odzdjy dBOtedyr o© dL sBtOY j da
~ tcOdzd dzd 4 dL sBtcOY j dad W ) Zyj Ist
Oydd.

fodzr LsoOdzdj di com2j pg EfttshOojls ddal
BtsH j dzv dz3d CdzzBtsC 5@ s sB kzyd ded W d H J
dzH Otels o oiglgj dalsd2figds] OdzOdzdL ©. 1 6 SBteOL ¢
ts dzdzW Is ¢ ftoj HSBKOBEBIC Iz dL sBteOy § dzd 2
d
tc

o
)

Y
R
]

o
to

”*%@NP&E“&QSF
SGAE-TRD

S

d Wddz' seOyds .
) dmf sdz' L so Odzd™w di com2j pc
O hdqesSitses M jCIstcO® W istcdzOIst
d d M- BH datsjedE] 26.0yj Mlso © dL BE
sjceteOydd fm MdMilsj BOdd Oc
dzdzf” dL DI
tslsj to! i tets
qw|SJ dzO

O
o,

dz
Hdz2OC s ftoj sBtcOL tso Odzd j HO
9JtGQc{, Ylstser dLBj ) Ols! |
j%¥oClktses, (b’ ®Bsckls f
32.1 sted30dzd L Oydezd J druARB @Y J
1 sfdzj ftcj sBtcOL-tfp O dztf ©y jDddC2
f sHoe jtoe Odzd M Histf sdzdzd Isj dz' dets?2 ff to
Clsts 9 C dzt yOdzts destc 5EOdzd L Oy &
CsdzlstcOMisdteso Odedy d EMmistcOdzi dad
1. 1 sted3Odzd L O yfgfcfro dftsidplg jd2 : § € M dzj 2
0 KA jdz deste B3O dzff c Dy g jlsd ddzlsj dzemd o
HJOf OLtsdzge [ O, 1] ddzd [ O, 255], yls

s
dzd 2
OMs JPEG/ P
JHtSBtQG)B

2]
d
M
d dzls J
J h
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1 StedzsOdzd L Oydw EMmlstcOdg™ § Is o 0tcdOydd

Odzgdz' § t6OLdz" 3 dOMIstes2 C OBRBJd] B iSREZ H G

tctsH dz' d3d .

bHOYIsdodets] CtsdzlstcOMisdetso Odzdy ( CL AHE

CLAHE (Contrast Limited Adaptive Histogram Equalization)

dz' Ly v Hdzw Bdzkyh jddvY ttOL dzd yd ditsml

bt OH dyd tsdadats ¢ dMmilstsc tc ©ddzdzts § 9" 1cO9 (
dL 5B 6O j dffted o jufjdssf Esylgfigd dzj dad v " |

Isd o, tcOBSISO] Is n dzs ¢ Odz' dz" o3d SB (

NdBsBEz, d BettOdduyds Ojls kMddzj dzd

OCIstse .

sts tsftse j dzdets § tsdzj L des H dzv 3d Hdyd dzi

| Isdz' A d My dgdz EsctzisdzOB ' Is Ctwdlilsd yd

7, B
T =
(7,

0

T3 =
O<(FIU=RQ—-O<U=RO<[\)§." O

oz go

T ®
o
5'"

Odzj dzd j: h d3ts e

jHdyddemM¢dj dLtBteOY jddw yOfMmlsts MmMtsH
BStclzH 59 Odad W ddzd §OLOR stcso i
L so Odzd ! Wddz ster, OS] C0OC:
EmMmtse W de ds@ do O Is dadgsde OyQvded d3d

O O
N 3SF
o<:l>_'o<(9.o<~=h®o<_w@

=
—

Odzdzr 2 WM Bdew jIs o' BusM, MEA

7]
v

[ iH

jSlkse

H)iOlSdJ d dkOMhilsOB dtetso Odzd j

[ dzv sflsdddL Oydd rtcOdzj dzgdv d BtcOBTS

HIS LOHOMdsets ttOL &3 t©O, Mo dij Misd B ts M ¢
6 [ OMhkOBdictso Odad | § hytsFwOGafdz dL SB tcOY

ftcjHESlso 6O Odzs dMC Oy jdedj Wtk ©Bi jClise
ClsOf tBteOBBISS HOdd 2 dJdettOjls tjh Os

flsOB ddz datslsd d biydshlsd OBl &sH | dd

fsLodYjls MsRtOddls' &OSHddzdE HEOddHsnIs

COC fHtojtsBtoOL ts9 Odzd d ftcjHSBtGOBISS O H

OnidlsjChbtcOBd cdkesCtets sSBEYjddY [13]
HOdzdzse s ftesj CIsO, HsC OL Odzd Mo s 1WVWVJ
onNBHA & HOdd & d, COS Mmdjumissdj, ts y dat

4, [ jlstsHr d dsHj dzd
J HOdzdzatsd3 tcOL H j dzj s d i Odze tsfydets o dzr j
LOHOYd M e d3j dzls Oydndizd dfY Q=i . ded © dzB O $>pd  ted |
Isj Misdtctseo Oded v .
4.1. YOLOv1Ztseg
YOLOvll-seg 0 1 Ists BsH jtodzd L Jtotso OdzdzOW Otcn
sBI jHdgw s h Ow Hilsj Sydedas®rdYy Clstspy d¢< dzfy;
sftse j ddzBMESS OV MCsteshis! ©OBBIr, Ylsts H
HozZw ftodd3j dzaj dzgdv o t6j Odz! detsd3 o toj dsd dzd .
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0 VYOLOvlin-seg o jtemdw f Edjdz h jdeder @5 ydm
tcOB SIS ZzO EkMmktts2Mmlse OF M tcteOdzd Y dedz’ d3
1 56 OL QdzB fls 4%l o U

0 YOLOvlls-seg Bisdzj J fndzts ) dzO W o jtemdw,
dZzOder Mh ks Istsydesmils: MmMtcj Hd Ofldbi8E8y Misd tcs o OcC

4.2. U-Net

U-Netd ¢ d&zOmMMmdyj MSOw Oterndlsj Slskztc® Hdv O
f csmistots ] dzdzO™d ede@ deerrc ofifisetalz € Iskz tc jd L[oldBj] uJ ddddp
ftedL dzOCtse M otmMmisOdso dzj dzgdj d3  tesMmis tc O daf
[BHjdz2 f5C0LO0OZO MlsOBddz' dzf 91%tcj L Zdz' IsOls

4.3. SAM 2

SAM 2 ftoj HdzOL dz2Oyj dzO H dzw Zdzd o j O
ftcjHOoO OtedIlsj dzt desets tsBERZYjdedWw dzO P sy dot d y
LOHOYJ Mmjedj dzsoOydd ¢jujdd Jvy OdlsbUdesls!
83%.

4.4. Segmerdanything

1600 To4yHOCTL Moaoenel Nno metTpuke loU

0.975
0.950 f
0.925}

3 0.900 |
0875}
0.850

0.825}

0.800

YOLOvlln-seg  YOLOv1ls-seg U-Net SAM 2 Segment-anything
Moaenn

Segmenranyt hing ftcj HMIsOo dzv j Is M 52 (
fSHH ) (B2 OoalssdiOIsdyj mMéts?2 d ddsj cOCIsd:
H O dzdzts 2 L OH Oylgu 8ipsMmis Q' tghdg® S AM 2, dzs k-
MfJydoOodzdL dqtetse Odzdz’ d3 d3tsH j dzW¥v 3.

45. uwtcOQodzdlsjdzt dzr j] tjLEzdz IsOlIsT

10 cteOWdSj dedyj HtoJHMIsOodzj dgr toj L Izdz
BsHjdzj?2 6 BitedSy 1 oU (I ntersection
YOLOvllsseg HtsMisde dzO dzOdpru dphg @i A sdiEasndzd? f

tdm. 1 vtOody dedd BSHJdz)?2 Mjcdj

5.1 sflstetsj dzdj 3D [ tsH j dzg
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J HOdzdzatsd3 tcOL H J dzj st dmoOde sfdats o dz
dmf sdz' L so Odzgdz" | Hdzw ftshistetsj dzgdwW Istej - o34 &
My edzd Zsdosh@dedzgt 809 s v O SOC Y J WQdedzdz! IsOlIsT
Marching Cubes

[ JIstsH (Marching Cubes) weo dzw j Ismw
f smistets | fzatgw j 8 Ddzts mls j 2 zO thdtse | otsC Mj dz
dmf sdz' L zj Ismw H dzw o] SsdzmistczC ydd OdzOlIs s
Holzd3j tedz" = dLBSBOY Jjdzd?2, § $dds Qidedz. -~ [ & das
U'[GJC{CBIZthI’]ISéEBrdBJSlﬁ@HVOHJISOdZCfL@l{C[W ML HOD
McOo dzdIsj dz' des dedL €S dr or ydmdzdlsj dz' dzr = L O
Marching Cubes (MOdHOtGlsdzOW 9 j ted W)

[BidMiiydoeOjls Is 5 y dzlz & o CsdzmistelzC yds
GJjdzgj tedtotso Ols! L B ' listslagf dztis jdztsD 5 dzdlp jisi lizep tg dzd y
2O Mmdmilsj Biz.

Mar ching Cubes (Bflsddi3dL dtetso O dzdzO W o J tof
sBl j CIstso)

Il sLotsdzv j Is zdsj dz' h dIs! Ctsdzd yj mlso ts ]
L WWJCIlsdoe detsfyls tcOB BIsT s H § dzd BJL L dzC
odLEO&zdL ©Oydd.

Poisson @irface Reconstruction

[ JIstsH Poi sson Surface Reconstruct.
so Jten dzsisd i ts dzts tc 3O dz! dz" o3 9JCIststcOd3
¢ dzOY d @ Odzd j d Emistc Odzj dzd § h zd3tse , Yls ts
JSsdzmistezC ydd MmMAzsy dz" = 89 jtemandasmisy 2 §
0O PoissonSuf ace Reconstr uctliton (dsdeidse df dsc
dzOX J dzdz" j ®BsHJdd M  d&3qdzd &3Odz' dz' d3q O
&ZOydlsj dzt dzr = o' ydmadzdIlsj dz dz" = tcj Mkztemse .
O Poisson Surface Reconstruction (@G
o jtemMdw) OzOdzmdislzjls COyd Midso s dNsftc® OY tsSH
GJde 6OYydd BsH ] dzd.

Delaunay Triangulation

[ JItsH IstedOdzekzdzw ydd 1 Jj dztsdzy § tod d3 dgw j Isf
My ss¢. Jdz ntesh s fBHAtSHdIs HdzY OHOf Isde
f dzslsdesmisd Istsyd ¢, dzs sy 4 Is MsL H O OI§) d
or MsC 82 HjlsOddL Oydj 2.

0 Del aunay Triangul at iJoenj fif{ftfjdzfsodesjfids ! o
HjlsOdzdL Oyde, dats IstejBlzjls HE{ tsdddlsj dz' dzts?

0O Del aunay Triangul ation: ( f)tLkotftahjj
mMdzd L d Is Cdzd yj Mlse ts fsdzdetsdzso, dptsn tc©
mMslkzC szt fJ yd dzd .

HtcOo dadIsj dz! dzr § WL zdz IsOIsT

g
f
tc
e
L
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CpasHeHue meTofos 3D-pekaHcTPYKUMK NeYeHn no meTpuke 550D

mvbina B)

Poisson (rayBuna 6)

Ton I0D-DeKOHCTOYKLHKW

B [
T =
z T
T T
= -

o
= Delaunay Triangulation (nAoTHOCTL 1.0)

[]ﬂl.|.|||.|y ]'|.||'|_'||||¢|I on [ynpouEsEaR)

| A L L i A L i f
0.000 0.005 0.010 0.015 D.020 0.025% 0.030 0.035 0.040
S50 [Sum of Squared Differences) - YaM MeHbLLE, TéM Ayqile

tdm. 2 dvtOodzjdzd] hBBIIstsHBO (tsMistts

10 ctOWNdEy orhj ftwiHmMlsOodzj dz@ o L zdz
d3d s H #eg C3shizmistelz € y d HSD {Sam ak pdsdsaqfl Differences)
CBlsste OV tsyJ dzd BOgstsH stz dasldz] dafd sH dzf = H Odzad

] c50dzOdzdL Jtetso O9 dzj MCsdz! ¢ 8 YSHABSHEBO,
Odz! Isj tedzOIs d oiddf @M Iftdtsj-ldbafy | BP 2O hdetse j GE
[ 17] . lted dMmftsd L soa0Odzedd HOdzdzsEe s § tSH A
or HJjdzWws Isfpw Cdz¥ yjojtgdL BsYYd, cBO®IYb fj

ksyCd Ystddobksl ©BEOCE, SlLOyOsh jj {t
fMlstekC skt St¢ 0dzO. ljdikh jMlss @ sOC s
fdzj Hizy b j ds:

5 1 MsCOY HjkQE&EOOGTHEYO ©BEOSO IstYy|
MsnteOded Is! B3 dz€ dJ RdOHsEduubBsd L e rlj i
ssydssets ftoj Hs jteOydsdazse s  dzOdzd tets o O dzd

6 LdBCtmls! toj C sl ladddegygddj: sl % dS md
fjssydy @ Odkctsttdldss ( &Oftddjte, &OEh !
HEfEMCOjls ftoddjdyjdedj OHOfldody 7 Odzet

Delauray-ls te d O dz6 z dzv y d d -te g €zt$ dzfiHsota zsCsyodnd ) Yls ts
f dzOo dets] BlssBOY jdedj Mzsy dz" » 50 ton datsm

0 uvutydzsmlis! tcOMyYy dsd@O dzdgB | Yty toj H j dz] dz
fsLotsdzY jIs ftosotsHdIs! ddzlsj ctcOdzt dzr J tc O
fiudded M Eyylstsdz jbddzj teso dets?2 f ts9 j ton dztsfy

1 sfmdzj fsdzEyj ddy B dZOCO Istsyj ¢ ftodd3j o
ddzls j tof sdzv yd d, Ctslstster 2 dz4 Istsdz! €t tc j

ftse jtendasils! OO, dts d VYstkdtekzjls ¢t
HOd dgj 2h jets OdzOdzdL ©O. v OS2 (odlidks] &
COLjLOd]] ®BsHjdkd (s fosdLotd d & M
oL By dzsflsd HdOcdsmsdsd d fsHEslstsaCd ¢
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6.1 OL OB NG @ 9 & O

t OLtcOB OIsT of@Pjitdydy M ogmwI jHddW jJIs © MmMiBj
RBsHEZdz] 2 :

0 uwJ 63 dzlsOyq W dz@f dz¢f dARQIEIS. | c tcOYydw MmMso tey]
Odze sted Is s cdzzBtsCtsets BBERZYY ded W sBJ MY j
MetstesMmMis! ©BtOBBISCd HOdzdz =~ .

0 1 tMmistetsj dad-gitsH j 8z j ¢ d&3j dzls d tots o O dzdz" |
ftoj sBtcOL EZ8 sw o tBdEZOIt byjs, dqL Ctlstt
3D-d3ts H j izt Y J dzd . 1 sdz L tso Olsj dz fsdzzyojls o
ftosmMdzOIstcd 9 Ols BtsH j dz' sfmizh j Mise dzvw Is d
OdzO dzd L Mdztsy dz" = & WAmlg dsts o ts Bt EDZOts th) ciaB deQ :
i sdzkz y 4 dzdzts 2 d3tSHszo[ ftoesdLoatHdIkMY Oalstsds
By jIs! B tsdz! L so Odets Hdzvw disdzd Iststcd dzg O
f zOdzd tets 9 Odzd W s jtcOlsdo dzse s

5 ldebbzOod dtsj oL tfjsHEd | tds Hsjj dzdd dzd W

tcso sHJdIsH md yd ded v 3 H j dzd VS tc OL dzd yd
sL gy desfisd  Hdzw W j s Okl telgsdzds] A Miflsttg b Csle btz
u;teaq’fr] toj OdzdL s9 Odz My dmf sdz L ts9 Odzd j
&OlsW stedsr Fast API d SdzdjdasmCs?2 BdBsdd
Cp e fesdLotsHdlsj d dshls! d bkHssmlss &
OMbtezCIsztelz d3j HJYddandzddzd jz Ul ogla j 2zdzP t
ker) fsLotdvjls djcCts &OMhlsOBdicss
dquydz § LOHOYd d dzOctelzr €d [ 18].

SO jHY dgdzsj S jted ) dzlsOadz datsj s Mlsc
dqdzdtctso Odzdetsj] ftoddzd dzj dedy 3 stshtse M
| d& wdpdzsoe | sBdZOSC O Iyy ¢ sBJ M j ude
dqdz' desfls! twOeBslsT MdMsjd . 1 HOd dg
Cydsdddpids i@ L O Muyyls fsHHjteyCd Mj 6
ssBOsdyj MStsets orwodjdedv § Otdse(d?

OB sdyjMSdn dsHbEdj?2 HEY fttjHs] jOydsda

7. 1 OC dzs j ded J

J COBS O HOdEE?2 t©OBBl -Mjacodii (@
Qo ssd3OIsdyd Ms 52 MJ 6 d3j-tplz@ Y O~ ¢ g U Jfdef s 26
Stoj R dsjtodzts? (BSHjdzd. [ Odedy 2 Mjteoadi HJ &g
Z H tsB isfotssdz! o fig o O dad W d t(slsjdydoOd HWzv o
fcOSIsdC L.

[Mdesodzr | tojLizdz sOIst 9 ¢ dz¥ yOs Is:

0 rtsMmisdyjdedy Iktsydessmisd Hs 96 % (s d3gd
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fsdz' L tseo Odzad j Mtse toj d3j dzdatse?g  dfftstsiLj adis{dzd
dy! stsydesmisd My cdzd delsOydd HBIs 9B %
dzihistcdtclzjIs dzOHY Y desfils! OdzetstcdIlsdBO o ¢
dzO0 dzd yd Mdztsy dz" ~ Gdfr]lsisdzichfqur]Qc[:
OCIstsea, yYbts Ctedlsdyj mMcd o0y dats Hddzw G
dzls j ¢ tc O Yy jvtc sodjfip® M fr] otcj o3 dzdz" d3d Is g m
oY tcdz®@OMlis Mo dmoO tcOL OB BIs ©dzO |
JudeoOjls or MsCzs ftesdL otsHdIsj dz' dafs
lsfr]fﬁjOVdfr]u’lsdzlLisaG)dzc[Jd:s React, ftsL oS¢
d H tfipeldzjtftat¥r j22 o j BC Ists  MmEh j Mise |
dZCfJ IspdzmiIsdc z G3jfplzr M ] Miseo ze h 28 d dzw t
stczCIskztelz B HdyddemMSdr EZytej yHJ ded 2 .
stsBOIdyj Mt ftojsBOL o Odzadj H Oda
/| PNG
JdLtsoOdz OolstsdzOlsduyd ME d?2 Bts H Iz dz- t
© DI COM o JPEG/ PNG ftftjafmisd s
MsrtcOdzY jIs dMrtsHds] SOy mMsots duL i
soClk HOdzdzr = Hdzw ftsdzj HkEMjJ2 BteC
] Odzd L Oyd VW -teigshtzddyls WEDC ydd §J uj dzd
JdzZsdtetso Odzdz" §|] HOdzdzr | ftoj sBtOL 28 Isf
ZJ Isdnq*’temsyﬂxc@m-m &BD fjudded. 1t5dz L B9
dzts fy s ddzls j e OC Isd o dzts ftotsdzOIlstcd o
BJteso Odzdj, otOh jdd d OdzOdzd L Mzt
L
s
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I bOddL Oydw Istej o d3j todg od Mdftsr dzjsd Ot
iC VTK doepPySisOadg’ jusse cOyOd H

d34 dals * Hdzv ftoj HES jteOydtsdadetse s ff dzO

oge 000G

= O W
Q(/Tﬁ-

d
tc
J 0.
dz' detsj otcj 3 tsBtOBSISE .
d Cdzt yj o' n sMtse J dzdetsMmisj 2 t6OL t
fpls+  orf f sdzdzj ded W fj c dfbstRls @y dzpj &
o fsktsCtsoa’'n HJOCdsNEdyYj MS
Odzdzr » detwOjls SCtdlsdyjmed o O>
tcOMmh dqtew j Is oL BBisy detsMmls d fr
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