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Northeast of the Russian Federation and ways their solution / International Scientific and Practical
Conf erence 0 Funda nrehnandaTheir 3uplieé Aspdacts in BiotdRlenslagya and
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RESISTANCE OF WINTER RYE VARIETIES TO FU NGAL DISEASES
Under conditions of provocative and infectious backgrounds of fungshsks, seven varieties of

winter rye, relatively resistant to three or more diseases, have been identified (Lika, Graphite,
Harmony, Symphony, Kirovskaya 89, Vyatka 2, Flora), which can be used as sources for
phytoimmunity.

Keywords: Secale cereale lartificial infectious backgrounds, sources of resistance.
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AGE-RELATED FEATURES OF THE ACTIVITY OF SOME ENZYMES IN BLOO D
SERUM IN CATTLE
Savina G.Yu.
Bryansk State Academician I.G. Petrovski University, Bryansk, Russian Federation
The article presents agelated features of the activity of transaminases (ALT and AST) and alkaline
phosphatase (ALP) in the blood serum of blankwhite cows kept on livestock farms in the
Leningrad region.
Keywords: blackand-white cows, age, blood, alkaline phosphatase, AST, AL
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FEATURES OF SOYBEAN VARIETIES OF THE KRA SNODAR TERRITORY FOR THE
PRODUCTION OF TOFU CHEESE
Pfeifer S.A., Buttaev O.M., Belova M.V.
Saratov State University &@enetics, Biotechnology and Engineering named after N.I. Vavilov,
Saratov, Russia

The article presents material on the chemical composition of seeds of three varieties of soybeans of
the Krasnodar Territory. A comparative assessment of soy cheese olftamele presented grains
of different varieties has been carried out.
Keywords: soy, tofu, soy cheese.
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THE EFFECT OF DRY IN STANT NOODLE BROTH ON THE BO DY OF RATS.
(EXPERIMENTAL OBSERV ATION)
Gladkevich A.V.
Scientific supervisor: Gonokhova M.N.
Omsk State Medical University, Ministry of Health of the Russian Federation, Omsk
The purpose of the study: To study the effect of the powderion st ant noodl es fADoO:
of rats.
Material and methods. The subject of the study are samples of instant noodles: Instant pasta products
ADoshirak". The object of the study is sexual
to the principle of analogues.
Results: For several months, the following trends were observed in the experimental group:
An increase in food and water intake, an increase in weight compared to the control group, Increased
molting, Tarnishing of wool, Incread@aggressiveness, Passivity in exploring the surrounding area,
Increased excretion, Allergic reaction/decreased immunity
Conclusion: Daily consumption of powder from
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IMPLEMENT ATION OF TELEMEDICIN E SERVICES IN THE FAR EASTERN FEDERAL
DISTRICT
Detkovskaya A.A., Kulikova T.A.

I. M. Sechenov First Moscow State Medicine University (Sechenov University), Moscow, Russia
The purpose of is the study is to analyze the implementaticeieafedicine services in the Far
Eastern Federal District on example of the Primorsky Regional Children's Clinical Hospital No. 1.
The research materials were scientific papers in the field of telemedicine, as well as materials
provided by the Primorsky Riegal Children's Clinical Hospital No. 1 on the provision of
telemedicine services. The method of collecting and comparative analysis of information was used in
the work, which made it possible to trace the dynamics of the use of telemedicine serviogs. Dur
the work, it was found that the demand for telemedicine services has increased over 4 years of use,
respectively, they are necessary for implementation, especially in remote territories of the Russian
Federation.

Keywords: telemedicine services, Feaistern Federal District.
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The scientific article describes a clinical case of development of motor afferent aphasia due to diffuse
tumor germination in Brock's speech center in patient M. This case was recorded in the Stavropol
RegionalClinical Hospital of Stavropol. Particular attention was paid to the restoration of speech in

the patient after the removal of the neoplasm of the large hemispheres of the brain using
microsurgical techniques and intraoperative navigation. The scientdi& wresents the features of

the course of this disease, and also describes the symptoms of the disease. This article presents
correction methods aimed at restoring speech in the patient. The aim of the study is to study the
clinical case of motor afferemtphasia with subsequent correction of speech in this patient.

Keywords: aphasia, correction, rehabilitation, diagnosis, violation.
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Serebryakov S.V.

The article is devoted to the study of the effect of microwave radiation on structural changes of a
carbon matrix modified by a rare earth metal represented by colloidal graphite gr@dé i@ study
includes the analysis of-day phase analysis of several samples of colloidal graphite modified with
erbium (I11) nitrate and colloidal graphite not intercalated with REM.
Keywords: colloidal graphite, Xay phase analysis, microwave radiation, ultrasonic treatment.
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PROMISING METHODS OF POLISHING WAVEGUIDE S
The features of the existing methods of processing the internal channels of waveguides, the production
technology of microwave waveguigiehnology are considered. The results of the analysis showed
that at the finishing stage, the most effective method is combined polishing
Keywords: microwave waveguide, inner surface, roughness, polishing.
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sistslse jIsMmiso zs h d2 i e ¢ & Qdgeil’ & jieiftslzs y j dzd W :
</head>
<body>
<header class="headerrapper">
<nav class="navbar navbakpandlg navbardark bgdark">
<div class="container">
<a class="navbabrand" href="index.php"s dzd ¥ ddsRc Glax dz
<button class="navbaboggler" type="button" datéoggle="collapse" data
target="#navbarNav"
ariacontrols="navbarNav" ariexpanded="false" arilbel="Toggle
navigation">
<span class="navbdogglericon"></span>
</button>

<form class="forminline my-2 my-lg-0 mrauto" id="searchForm">
<input class="forrrcontrol mrsm2" type="search" placeholde="ts d fify &
Is 5 9 Owridkdgel="Search" id="searchInput">
<buttan class="btn btroutlinelight my-2 mysm-0"
type="submit"3} s d<fpltton>
</form>
<div class="collapse navbaollapse" id="navbarNav">



<ul class="navbanav mtauto">
<li class="navitem">
<button class="btn btoutlinelight my-2 mysm0"
type="login">l ts 2 dgbeftton>'
</li>
</ul>
</div>
</div>
</nav>
</header>
) dzj o ts2 yOMmilsd MlsteOdzd yr BEH{tlsd ifzOas)H.( Is¥ W dzdf
fjtej2Isd o COlOdzsg, o SCtlststtsd3 MsBtcOdzr Cdzdecd tSH
Sso Ot , BLBOSCSBJIs! MW Mts oM B3 OMMslsd d3 dzlssd3 H O«
ssslseo jIsMiseazs h d2 { totsc teoQjedpdpdfrdas 3G e WH dzv 3 O dztc O
<div class="categormnenu">
<h3 class="categosgnenutitle">r O dzt/h3>
<ul class="categorlyst">
<h5><Ii class="categoritem"><a href="products.php?category_id=1">1.
1 md - ts ddisbe<gar</li>
<h5><Ii class="categoritem"><a href="products.php?category_id=2">2.
t s ds@héz</a></li>
<h5><Ii class="categoritem"><a href="products.php?category_id=3">3.
[ B tc OL t<éhDeidg>5/li>
<h5><Ii class="categortem"><a href="products.php?category_id=7">4.
s 5 d&3j Hhpy</a></li>
<h5><Ii class="categoritem"><a href="products.php?category_id=8">5.
A 4 dzlsdhb>g/a></li>
<h5><Ii class="categoritem"><a href="products.php?category_id=9">6.
1 54 /p¥</a></li>
<h5><Ii class="categoritem"><a href="products.php?category _id=10">7.
1 tod € dz¢ xSezdps</Ii>
<h5><Ii class="categoritem"><a href="products.php?category id=11">8.
[ dIsd Slsdoe</ h5></a></11i >
</li>
</ul>
</div>
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<div class="coimd-4 mb-3">

<div class="produetard dflex flex-column">
<div class="produetmagecontaner">
<a href="product.php?id=33">
<img src="ru6.jpg" class="thlock w-100 image" alt= ts 9"® tc

</a>
</div>
<div class="productontent">
<pclass="produepr i ce" ><strong>248.00 </ str

<h5 class="produstitle">y &z B tc ts &/fMp> d 2

<button class="btn btprimary btrsm addto-cart" dataproduct
id="33">r tsB O @ f Is tc L<tpulttn>

</div>
</div>
</div>
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THE PROCESS OF CREATING A WEBSITE "BOOKS TORE"
Gainullin R.R., Pystogov S.V.
Kazan National Reearch Technical University named after A.N. Tupolev
2001rail@gmail.com
This article discusses the development of the Bookstore website, in particular its structure and
interface. The development of the web application structure is one of the key pastgeaxtion,
which largely determines the effectiveness of its functioning in the future. From a technical point of
view, the structure of a site is nothing more than all its pages, arranged in the order of their
importance to users, that is, a hierarchy
Keywords: web application, design, user experience, brand, interface.
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stslse jIsMilsozs h d2 § tesc CWEBdIZ2AISOS sH Hd&zv " O € (d
<nav class="navbar navbakpandig navbatlight bglight">
<div class="container">
<a class="navbadbrand" href="index.php"% o j Is ts 3G Bxlax dz
<button class="navbaoggler" type="button" dattoggle="collapse" data
target="#navbarNav" arieontrols="navbarNav" ariaxpanded="false" arialabel="Toggle
navigation">
<span class="navbdogglericon"></span>
</button>
<div class="collapse navbaollapse" id="navbarNav">
<ul class="navbanav mtauto">
<?php if ($loggedin): ?>
<?php if ($is_admin): ?>
<li class="navitem">
<a class="naVink" href="admin_panel.php">
<i class="bi bigearwide-connected"></i>



<strong® H d3€f d2 dzg/stzong>
</a>
</li>
<?php endif; ?>
<li class="navitem dropdown">
<div class="dropdown">
<button class="btn btsecondary dropdowtoggle” type="button"
id="dropdownMenuButton" dateoggle="dropdown" aridaspopup="true" ariaxpanded="false">
[ § dzgo
</button>
<div class="dopdowrrmenu" arialabelledby="dropdownMenuButton">
<a class="dropdowitem" href="profile.php"><i class="bi Bperson"></i>[ d ydz" 2
C OB kfigj Is
<a class="dropdowitem" href="my_products.php"><i class="bi-bagcheck"></i>
[ sdptso @&>r
<a class="dropdowitem" href="orders.php"><i class="bi 4ist-check"></i>
1 O¢C @a>r
</div>
</div>
</li>
<li class="navitem">
<a class="naVlink" href="cart.php"><i class="bi bcartfill"></i> s ts tc L <dadzO
</li>
<li class="navitem">
<a class="nalink" href="favorites.php"><i class="bi Hueartfill"></i>
R L B tc Odadzts J
</li>
<li class="navitem">
<a class="nalink font-weightbold" href="logat.php"><i class="bi bbox-arrow
right'></i>] r o dap
</li>
<?php else: ?>
<li class="navitem">
<a class="btn btprimary mr2" href="login.php"® o Is ts tc d<la® y d v
</li>
<li class="navitem">
<a class="btn btprimary" href="register.php'P> Jj ¢ d M IOy d W
</li>
<?php endif; ?>
</ul>
</div>
</div>
</nav>
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stslse jIlsMlsoze h d2 o WEBHBBR?2BEOESH HEY yojlilsr
<h2 class="textenter mp4"> 59 Y s Mis iz f<tzg>dzd W
<div class="row">

<?php
include 'db_connect.php’;
$per_page = 9;

$page = isset($_GET['page']) ? $_GET['page]: 1;
$start = ($pagel) * $per_page;
$user_id = isset($_SESSIONJ['user_id"]) ? $ SESSIONJ['user_id"] : null;
$count_sql = "SELECT COUNT(*) AS total FROM Products WHERE IsActive = 1";
$count_stmt = $pdequery($count_sql);
$total_rows = $count_strrfetch(PDO::IETCH_ASSOC)['total;
$sql = "SELECT * FROM Products WHERE IsActive = 1 LIMIT :start, :per_page";
$stmt = $pde>prepare($sql);
$stmt>bindParam(":start', $start, PDO::PARAM_INT);
$stmt>bindParam(:per_page', $per_page, PDO::PARAM_INT);
$stmt>execute();
if ($stmt>rowCount() > 0) {
while ($row = $stmt>fetch(PDO::FETCH_ASSOCQ)) {
$isFavorite = false;
if (Buser_id) {
$stmt_favorite = $pdeprepare("SELECT * FROM Favorites WHERE UserID =
:user_id AND ProductID = :product_id");
$stmt_favorite>execute(['user_id' => $user_id, 'product_id' => $row['ProductID]);
$isFavorite = $stmt_favoriterowCount() > 0;



}

?>

<div class="colmd-4 mb-4">
<div class="card 1100">
<a href="product.php?id=<?php echo $row['ProductID’]; ?>" class="laat'tt
<img src="<?php echo $row['ImageURL']; ?>" class="emng-top" alt="<?php
echo $row['Name']; ?>">
</a>
<div class="carebody">
<h5 class="carditle"><?php echo $row['Name']; ?></h5>
<p class="cardext"><?php echo $row['Descripti§; ?></p>
<p class="cardext>A | &zO<? php echo $row[ ' Price'
<button class="btn btprimary addto-cart” dataproductid="<?php echo
$row['ProductID'; ?>">
<i class="bi bicartfill'></i> 1 sB O stcL d dzlz
</button>
<button class="btn btoutlinedanger addo-favorites mi5" dataproduct
id="<?php echo $row['ProductID]; ?>">
<?php if ($isFavorite) { 7>
<i class="bi biheartfill"></i>
<?php } else { ?>
<i class="bi biheart"></i>
<?php} 7>
</button>
</div>
</div>
</div>
<?php
}
} else {
echo "14dl O¢Sldodz m Istso Otetse . "
}
$pdo = null;
?>
</div>
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dtslse jlsMlsolze h d2 1§ tose tc VEBHGDO RIs @:sH H dzv OH dzd dzO
<l--g SH J to)aWsE@Hts C
<div class="tabcontent m4" id="myTabContent">
<l--] € ZOR O O
<div class="takpane fade show active" id="products" role="tabpanealria-
labelledby="productsab">
<div class="container ris">
<h2> f tc O 9 dejtsdadOeR2eE3d
<button class="btn btprimary mb3" datatoggle="modal" data
target="#addProductModalf>ts B O dsdsle</MButton>
<?php
$itemsPerPage = 8;
$page = isset($_GET['page) ? $_GET['page: 1;
$offset = ($page 1) * $itemsPerPage;
echo '<table class="table">
<thead>
<tr>
<th>R L ts B tc Ogfthj>dzd j
<thm OL o @it J
<th>[ § d f) /tze j
<th>s s dzd Yy g/l o s
<th>A | d4d>
<th style="textalign: center;"® € Is d ostth jiz| d4t>]
<th style="textalign: center;"y d ¢ dzfnE=dzH @/th3 dzw
<th>y j 2 fyls/ng w
</tr>
</thead>
<tbody id="productTableBody">";



try {
$sql = "SELECT Products.*, Users.Username

FROM Products
LEFT JOIN Users ON Products.UserID = Users.UserID
LIMIT :itemsPerPage OFFSET :offset";
$stmt = $pde>prepare($sql);
$stmt>bindValue(:itemsPerPage’, $itemsPerPage, PDO::PARAM_INT);
$stmt>bindValue(':offset’, $offset, PDO::PARAM _INT);
$stmt>execute();
if ($stmt>rowCount() == 0) {
echo "<tr><td colspan="§>j fstc ts H [xQds<#tie-";
} else {
while ($row = $stmt>fetch(PDO::FETCH_ASSOC)) {
echo '<tr>";
echo '<td><img src="" . $row['ImageURL' " alt=""". $row['Name'] . ™
style="maxwidth: 100px;"></td>",
echo '<td>'. $row['Name’] . '</td>";
echo '<td>'. $row['Description’] . '</td>";
echo '<td>' . $row['Quantity’]'s/td>";
echo '<td>'. $row['Price" . '</td>";
echo '<td style="texalign: center;">";
if (Brow['IsActive’] == 1) {
echo '<input type="checkbox" checkditabled>";

} else {
echo '<input type="checkbox" disabled>";
}
echo '</td>";
echo '<td style="texalign: center;">' $row['Username’] . '</td>";
echo '<td>";
echo '<button class="btn bprimary btrsm editproduct mk2" data
toggle="modal" datdarget="#editProductModal" dafaoductid="" . $row[ProductiD']

">t J H O¢C Is gAsuan®;ls !
echo '<button class="btn bttanger btrsm deletgproduct mb2" dataproduct
id="". $row['ProductID"] . "» H O dzdblstton>";
echo '</td>";
echo '</tr>",
}
}
} catch (PDOException $e) {
echo "Error: " . $e>getMessage();

echo '</tbody>
</table>]
echo '<nav aridabel="Page navigation">",
echo '<ul class="pagination">",
$sql = "SELECT COUNT(*) AS total FROM Products";
$stmt = $pde>query($sql);
$totalltems = $stmrfetch(PDO::FETCH_ASSOC)['total];
$totalPages = ceil($totalltems / $itemsPerPage);
echo '<li class="pag#gem *;
echo ($page <= 1) ? 'disabled' : ";
echo ">



echo '<a class=ggelink" href="?page=".($pagt).” tabindex="1" aria
disabled="true"$ tc j H " HIAB';,OW
echo '</li>";
for ($i = 1; $i <= $totalPages; $i++) {
echo <li class="pag#em ',
echo ($i ==$page) ? 'active' : ";
echo "><a class="pagmk" href="?page=".$i."">".$i.'</a></li>";
}
echo <li class="pag#em ',
echo ($page >= $totalPages) ? 'disabled" : ;
echo ">";
echo '<a class="pagmk" href="?page=".($page+1)." aria
disabled="true"s dzj H Iz /&> W
echo '</li>";
echo '</ul>';
echo '</nav>',
?>
</div>
</div>
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MANAGING REQUIREMENT S IN THE LIFE CYC LE AND VALUE STREAM IN THE
INDUSTRY REFERENCE ARCHITECTURE MODEL (R AMI 4.0)
Kravchenko A.N.
Moscow state technological university "Stankin", Moscow
The article analyzes the role of requirements management processes in the value stream in the context
of the RAMI 4.0 model (GOST R 5972921 Smart Manufacturing. The Industry 4.0 Reference
Architecture Model (RAMI 4.0). The article examines the process of requirements management at all
stages of the product life cycle, the need to create rules for digitatipleme and requirements
management, and the implementation of this process in foreign and domestic PLM systems. A brief
overview of the implementation of the requirements management process in the Lodsman:PLM
system is given.
Keywords: Requirements Managent, Industry 4.0., RAMI 4.0, PLM, Product Lifecycle,
Lodsman:PLM.
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INCLINED DRILLING TECHNOLOGIES: PROSPECTS AND PROBLEMS
Protagoy Jurbakov [ . S.
Perm National Research Polytechnic University, Russia, Perm
protasovmaximl5@gmail.com
This report provides a comprehensive analysis of the technology of inclined drilling, including its key
features, advantages, technological challenges and development prospects. Examples of successful
implementations of inclined drilling in the oil and gas and mining industries are considered. Special
attention is paid to the integration of inclined drillingith other advanced technologies such as
robotics, artificial intelligence and additive manufacturing. The conclusion is made about the
growing importance of inclined drilling for the development of Rardeach mineral deposits.
Keywords: inclined driihg, directional drilling, fields, oil, gas, mining, technology, automation,
robotics, artificial intelligence
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Korzh A.S.
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The article examines the key aspects of resilience and high availability in modern technical systems.
The importance of these characteristics in the context of sefhevelopment, especially in the field
of financial services, is described. The article discusses the principles of SLA and their relationship
with resilience, as well as provides an overview of key practices contributing to achieving high
resilience. Datiled consideration is given to methods of task decomposition, feature flagging
implementation, automation of testing and infrastructure, as well as continuous delivery practices.
This article represents a valuable resource for developers and enginedrg) donenhance the
reliability and stability of their systems.
Keywords: Fault Tolerance, High Availability, Software Architecture, Infrastructure, Data
Replication, Security, Reliability



s 11t fuwv [i1 eh9fRevuvrmy [[JJIRYCUBIAud w1 [1] SR
gof [Jrovrv L1l L1 Hrepcd!
l " Bstedas.p Rgtslstesfo.MCd2
it sMmMd2mMSCd?2 bjndsdzsedyj MSd?2 kddo jtemdlsj |

I MkOl: j fwedotsHdlmw twjhjddj fssdj B Oslts®kOlkd
MOBsdz sdesets ©BtEzHE Oded v dz0 1 € dodtj th) flzts aR© s JRE® IS
CsBlSO ) EOded f 2 dzv Is 5165 d3.

b dzOdzd L oz w dmistsyded € d fts OolstsBBOIsdL Oydd Is
MOBtsdzj Isdzts G s sBtstclzH ts9 Oded W nsyd Ismw slsdii Isd s |,
ftesdctcr 90jls & HOdzdzsd® OMY j Cilsi . diLpds HdAs Wy Adifds! ts Y,
LOoSHOR otlzydzizs , Yysts odzjyils L O Mtsets?2 Gt HJ d&z
Yj dztseo jyi M ddz ¥ OC Iststetsds.

J COyjfMmMlsea ] BHdtets dL oL dBsydr » tojh jded?2
Qo lstsd3OIsdyud MSdr dtsB d dz' dz' -~ i dz@i Wstistdcdd), o3 s fipddd | Cadds
ftesy MMO Mt d. 1 BHESBAdOVY ftsBdi B3O tjh OjIsmw t
My smsej d bkfsts2msej, ftjHdOL Oy ddsd HAEY o
dzj sOlsj dz' dztsG s Of f OtcOls O f d My ts drzls Bde'Odizd 3 5 ) Pfy lis
t OMMdizOIstcdo Oj Isqw ftetsBdzj BO ftodCtolzyj dzdz" = B sdzls OB
tcOBBYJ 2 Lisdes?2. [wBddzi dgr §j 4 BBl dBckls d3j da
YJj et Brdz fMH]j dzOdz 9" Btste © drn Y odz B jdpj @y tcOBBk
ftocj Hd&ZOGOs s dzj MEtsdz' €5 9 OtdOdzlstss ©OLWLOBBISd s
dmfsdz’ Lzjlsmw f jtojHOdy dzOVW sts Bl tdD ddD ts tf IsaPs iy dsc@301
ftiosdLotsHdMY 5 A1 lsOy30O0dR, vyt B j ujjcus obgclsO daQ).

lrBBste o fsdz Lk OolssdBkOIsduy MEdn tcsBtsisdL Jqtots
fdzj HEs h 5 sjLdMOR:

1. ¢ 9 Is ts dzts d3dz" | BtsB d dz! dz" J tcsB SisT dzd Istcj B Iz¢®
Yy dzseo j O 9 ttOBBIS] .

2. td"Ojlsmv ftosBdzj BO BEteOded Y dedesmisd OB SYJ

3. [thmisdyjddj of MsCt?2 ksydkshisd d M stsflsd

]l sL otcOh OW fiy! C Oolbtsdetsdzde’ d3 BB ddz! dgf &3 ttsB SISO
COYHT 2 jots CtdBtftsdgj dels. dwtejHd Bhdetsoader 7 € s sdzj dz
9T Hjdzdls! MmdzjHEE N, :

1. 0Md: 1kt WdLdyujmMSoOw shdsed sk, Ctikt
Ho dXJ ded § . zOmMmd @yl B" ! ¢ sdzj Mdz o, clzmi d
CsdzW JeoztcOYydd, o LOoadMmddisMmisd ls dzOL dzgOyj dzdw d o

2 .  Olsyd ¢ d: tctsB tsls " dyfizts Is dsiin@zRd J 20 ldepd Sdasfoy  H
SCtekyOsh j2 MjH', 8 Yjd& EYj bkfsdkddodkshn' tOdzjj
H dzw gL d3gj toj ded W tcOMmMmilssW dzd 2 , CORRj O Hdzw odL z0Od
JLBjtej dzdv EMCttkjddY d cdtdsmMSsyf HAY Ctdstsdy

3. lrydmdzdlsj dzt dzOw MmdMmlsj 3O: OolstsdetsdZdzr 2 totsB S
qdzd ®BICtesCtsdlstesdzd)tt, Ctlktt' 2 GBLOBOIS' 90jls H(
EftcOodzv jIs Hodyjdzedj &3 tetsBBISO. Clsts disyjls Br Is!
oMstcOdo O &3 1@, Seos dals@asdiigaf BsMisd s lstejBlj B2 Wk das



4 . b dze tsted Is 3" d ftosctcOddzdets sBd MY J ud dedd :
dzj sBrsHd®B Mfjydodz dzF § ftesctcOBR d OdzestedIsd3zr
HOdzdz' § M HObudSte, {§tedded dgQ@llsyj dad j W3 dzcfivls sq dslistfi g @
odLEZOd dzsj t©OMY sL dZOo Odedj tsBI jCIstsa, f dzOdzd tetso Odz
s Mz detso jdzadd d Htekzedj Odetstdlsds™ d ftod dztsy j dzd

5. Cdzgjtccjilbdyjmcow MmdMmlsj 5G: CO0C d dsBtsj | dzj
MdzOB ) J gz Iisds § dIsOdzdw, yYbtser WEdydsddtctss Ols .
Hickzets?2 dMmlssydzedS  dzgjteedd, SCSolstster 2 foLotsdzvjls tots

lted t©OLtOBSISC] Oolstsdzsddzr » dBsBddz' dzf = tetsB SISt
W OCsstetse, pfdasigeOvy, ddiL sf Ofdasmis: , 1 dzjteatst YW jiCls
d jekzdvydwds. stsdj s, 90y ds ttjckzdttds B d
tcsB SISO, yYbtBr bkdkzyh Olk! jcet MM dsMisd d fsor

dlstsdls sOC Y J isdjhsyd IlstsH dzmddtiislfdf © ttsBtslsseo o ff
tcsB EEOddf ZdzviIstster .

t sBEOdzd f Zdzw ststeIsdf tetsBlstse, tMdzOh j dzder 7 o34 =
ZOL " 9 O a3 o3d BOdzd f Zdz¥ Iststc O d3q Colstster § fsL o tsc
BOdzd f Zdzv ydtsdedz" § L OHOYCJ .

{ Odzd tistasozm sB'" Yydes Mslsswils dL fMtsydzj dzj dzd 2 , |
fsLosdvesls ddi3 fjtej d3ih Ols! Mw o ©OL dzd yder » dzOf tcOo ¢
By jls Bris: EZftwOodw jd3r 5 ddzd dzj 2f teOo dzw j 3" 3. v {f t
BslsstcOdid d Mnjcdpata®ddids, dquststfydets Ctsdelstetsdzd tetso Ols

{Hddz dL dzO0d B tsdzj | tcOMY tetsMistc Odzj dedz’ n - tolgfts1 5o
ftotsdzr hdzj dedzr | BOdedtfi dzwIstster . [ ded yOfmlsts dmtf tsdz’ L L
o' § sdzdej ded¥ L OHOUY Mmetedafy @y deBlstbsod g @EEBYH J
Htckednr WBdtslstsdzdzr = d thkisddzdzr = L OHOY.

sdzs yjor osq ftcj d i3z h jdfAsdadfdiadzy stists tsds s oW o dzW & Is fipw
fsolststew j ddsMmis! , cdBSCtsis! d oL i3y desfils! OB BISOL
Eidzseodwn. [dEsbBfyjidEscksdj o' MsSké fsdL o sH
ots BizsEdn ftesdr hdzj dzede’ & s jteOydwa.

[ HdzOC 5, -3OEBlREZY sstcr OS] k¥ ls dgj Clstster j
sctcOdzgdyj dz o cdBStMmisd d dBsclkls Mistsdfidagjlsdzvfipwh jfip fifs
sCtelzy O h j2 Mtej His?2 ddzd dzj sy dHOdeder 3 ftej fwWisfmilse d
sBlzyd dzd J d f tctsc tcOBEdedstfoOdrl5stciss B tsdsttsypj Is Istcj B 5S¢
LSy jtelsdL ™ d eotej d3j ded .

Il MootsSkzf dsfisd i ddz' dzOv ff dzels ¥ stctf®B 2 R ded § |
ftesdL otsHMmIse j dzdzze  jHddzd ylz, E Ctbitets? sy, dz h
tcOMmMh dqtew jlsqw MY jCIlste or fsdzdgw j &3 = L OH O.

1l Oy dets Blsdzjilsdls: |, Y Is ts-d3 Ocdis( Bf dzdz dg'tsjic ' tc oEOB Ids'ls O 8 Is
My ydOod dasets f tetsc te O dzdsdets dzty totOm jdd ff Jsy Jddzd “H, 0 dH 1Y Islsftg t
d oLOddtsHj2Msadjd3 M CtkzyO0sh j2 MtejHBS2. LY tcOe
fsRshi 5 fjtcOlststcO.

1 smMCtsdz Sk tisBBls wWodw jlsipw € tsd3e d dzd totso Odzdz’ d3,
9 Cdzt yols' o Mmjew ¢ OC fdiaiodezjdgzdive: © @ dicots tQd IsddiGs B - S
BsB ddz' dets?2 f ZOWiBdassZ f @ Od ldap daf ¥ B3O dad ff Iz dzv Is tst6 ts 3.



v OC Y J, o0 dets BldiiIsdls , Yylsts totsBtsls fMtse j toh
ftoi HMIsOodzv jIs MtsBts?2 ddalsj dzdzj CIszOdz! dzglzs  fd fidds) o3lz,
MlsOydtsdzOtedz’ » tetsBtslsjndedyi MSdr MmdMmisj ds.

[HAZOC s, JMmdzd ojtdlzls! Mw ¢ wOMmditsistej deds d s
sfdmOdzdw Jjcets Cddzj BOdEd d Hodyj dedW.

t OMmdisslstedd3 S ddzj BOIdUI MS s Maj i3z dsB d dz! datsc
BsB d dz' dets?2  zOBY tzfedgO @ e fifiglz dzC j 1.

!

[
r

iy *F

t dMmi.s dldzgyd BBOIsd yd MS OW Ma J BO dBsHJ dzd B EBISO

{ OMmdssisted d3 S ddzy 3O Uy MEkr Mmrad Bz, 1 jteHded
LIssd3 stedj dgsOydwy LOHdedr Stsdzifp WdEMdtcseo OdzOIstss tsdz
Mjtej Hd dzZO QP HNdzd RO Cd tlssBtOY Ojls tstedj dalsOyds finC
sldetsmdlsj dz' dzte OfgMNE SOz j L 3 Y HEZ LOHdeddid d f jtej Hdad
tckdzj o sets iMoo sictslsO sBslsO. 1 0 dzgj e dzOS d&zOH
M BOSC sy 2 bketsd fsostslks0 wseskO. [ dv fshkts
COYHEB2 tMd (fiteijHdzddd d LOHdAzjJ) MCEZOHT™ 9 O Isfpw 9
(BsHjdz2 o jdzsdf jHO). uUvtsEHO, tBBBN jdader | CtststeH

N @[3 ~n)y2 3/ 3B 1 = (1)

10 MmdMmisj Bz dzOC &ZOHT™ 9 08 kMW Ho j daj ¢ dzts dats dBdz" j
o 0t <Dé i = (2)
SOEF 3 FHE 3w (3)

vydls’ 9 O% fceteOdduj ddw koY HiEEl IsjdO (4, 5)
f s dzlz @) d3

% W 0hET — (4)

B G b0t — (5)

SOEL 3 SRS 3 DO om (6)
ddzj HiS9 Ols j dz! dets, BOtedyO tetwOdedyj dzd?2 BEZHjIs d

i Q¢ — wEi — Tt 7
on OE+ 3 Al 6 3 bwgi m 0



sOCdd GBEOL SdgOIsthe Py fdsdzP% ©OdE 2. CHiss KOs
d sscHO offj HBfkMisdd j teBSBNjdd | Mistsmlsd or

@ el 30 i
Y ar sdei T (©)
A [ _3-(‘)8 l T
1007 (] i "@é .".é é
lJ—l-’l . 2 P n ¢

U y % g P
1 H M Uudieshis! L OHidis sy ' §d) @2 defi®s ttkdj o
1 sfMStsdz Sk b HOdMbEses sk ftdotsH' kilsO dat
btcOodzj dzdj (8) ftddsils adu (9):

2 e[ — 9

ff"by ot — ®)

17 O (RS - ,

iy 2B % o

U3U’ i P

1 o) HiNlWO o5~ §sdzbydd Istey S kj odgs MmdMmlsj s bk t

@ hEil— m (10)

o’ i Q&6 T O,

— I P

]l dtsBddz dz 7 ttsBBISOR HAZW HodY jdedWw dMftsdz Lk}
stsy¢Sj . 1 OLBor 2 Odzetstedlsds Hody j @YW &3¢ daPdzdf d iz fz9 i)

Monyuexne
KOOPOWHAT Lenu

h 4

OnpepeneHle
COOCTEEHHLIX
KOOPOWHET

h

QnpegeneHue yma
HEMPABMNEHKMA K LEnW

h

DOpMUPOEaHKE
CKOPOCTEW ANA KON

Lleneear Touka
OOCTHrHYTa?

t dmii d28fn j BO BOLBotsets Oz stedIsdBBO Hoady jddw €

i sBtsls tsftcjHjdzw jls MtsBMmlse jdeder | S BtstoH d dzOIsT L C
ftejH' HEN jo5 fdSlsj, O dd3j dedets W stedszdzr 4 d 5.
[ftejHjdzjdd] EcdkzO dOfttOodj ddw ¢ yjdd ftesdL e



I TR R (11)
3 —
[ dBOmY O MCsksmlsj?2 djoses d fwOoscs § sdzjf
W steBzdeOdd (12, 13):

" b 10 (12)
| ‘C'Y )

b &Y 10 (13)
a C'Y

VHY M Hdd 20 &ixHEZ jtej Hded 3] Tds O Grzdgd By dj @] f
dzd dzj 2 dZzOY d k¢ dzts €00 i) sfipdsts t tsfips’ j dagastsls RE ©OMYY Is
(14,15):

0 OQéi . (14)
1 Soed (15)

JHJTYV] dzOj izOVW MEEadEAPls ‘Bz bz § jtojHdeddzd d L OH da

bz stdlsdd frolsstew jkMy HE kjh (csyf@EsS O BEH
Efkzsodj LOHOsIs o dzj Ctbtstes? ©CtjmMisdshlsd jv, f
Hsfmisdaedzzls: yjdzjobks ksyclk.

 OMmBsisted &3 € ddzj &3OIs  ydg@dedztf 2z dff S s&IO . 16 t5 B HAg @O s ¢
B EOG]f Ldv ststcO ftoj HMisOo dzj dz20 dz0 tedMmbkdeSj 3.

¥
r (x.¥)

2

qi

0 : : *
t dMis Rdzj BOIsd U ME OBOMA Jf dzEz" tis S HetOIs ©

1HIW X T sMd ¢ sStidi dRlaOHsdzd dz L o j dz# J 9 B3 tizef D etzv Is
MsjHddaw s h OV dzgO YO dzts € s gy idCdEEste Hd deC)islrj oUzjd dzijissttm@e s to
Bd ¥ HE (BE"Y dsiRaRizetsdz &jEEBd (o] hitsd

1t kjisktjdki }JYVOCcELO:

6¢ @ U (16)
W 6zAT fp (17)
® 6zO0Erp (18)
{Ism¥ HO dzORQH j dgi e lis il dzf yksfgs *
up NP ng (19)
AP AOA%ioai&%n (20)

102 B 5 Isjst6j dsj S sfmddzmse :



0 6% 0p¢ cz6z0pz ATy (20)
fic AOAAR X O (1)
¢z0z2Up
U s6c@LO
. VY AR i To B 0
up AOAAA OAOAUp ,L,)C m (22)
o cZ6z0p

| O2 HQRiz e 5dz d3f y HLZ Rz ds 2 3§ Isj Bk dGi:

6 0p¢ 0¢¢ ¢zOpzigzAT 'O O¢ (23)
g AOAA—l—e—Up'C Z'Dupcz Oc" (24)
v OC dd3 sBtcOL 53, fn f sdgsh & f sdzlz yj dzdz’ n L G

BOdzd f Edzv sstetsds HdzY HEMisdy jddw yjdjos?2 ksySd o
ltjHMsOodzj dzde’ | Wstedskdr BEHEl tOBslOl! d Hd
edizdS § 4.

(xy)

L/

L1

.f‘:\tﬂ

0 * %

t dfis dbdzj BOIsd yj S ONBOMA I e tstsac®ls @ desc 5 § Sdzsy j o

[HAEZOC B MIstsdls lsdiilsdls! , ybkt L dO¢ dJL Wtstodkzdr
mMetslse jIsMise j dzdets § sy dzgv 6 Isfpw d GMisOdz' dz" § 9" 9 HJ 0z

sO0Cdd3 BBtOL tsd3, fteso jJHW oLOdBSH&Odq, &Y % ezkzy
BOIsj 3OIsd yd M¢ kz¢ BtsH j dz sBi jCIsO Z§ cOo dzj dzd W ,
BOdzed f Zdzv Iststetsdz, s Cltots? oy dts OMMydlsOls: (s

g f d figftids s ydzd € tso

1. 1 OlIsjdzZkR102341528B1. Mobile aut outtaregsed as
" KR102341®¥ 268238.2015 51 [z 21d42.2021 / M. Reed Eric Darwin Jones Darlin
Monk Clayton A. Best Steven Ray Desjardins Matthew Daniel Crespo Ga4bf,)



uvr s -82
Jafrrirv{eovr T Rfcr\Sduwusut LIt RIY[rfslotarYy [ o5 [ B
gR1 M J1RYTOAR[ B
]l sdztsm 2 O
AlLIJu 1 [ cuvdz wdzgsomMCd?2 ctsmMikzHOtMmise jdadzr 2 Isj -

Cdzj Sliesfiedosur f) {djChtedyuj MSs2 MddhesddL Oydj 2
i shcetse kftcOodj dedV { dzj ClstctsHo ¢ Olsj dzv ds to § fgds* o -
o0 jdzgd" HodcOjdv f bujelkjBs?2 Misssfmls: s, y
Mmisj dr . 1 HOdgdzs?2 MlsOl! j ©OMMBOlEde O MW SMsE
Ldzj Clstedud MSts2 MddzhetsdzdL Oydj 2.

sds yjorj Mdse O: 1 djSles]tdo Ml jdd@, s tdafisi &P @fve €
Ldzj et WY jClsdodesfls! , OolsskOlsdL OydY fsdLotHMmls

I fewid f) Isjd, iulddess {clei@olsde < wifwlssteij B dls j dz2 1
(Bsdzjj 60% ofj2 fsdLosHdBs2 | djSlkest dj tsedd)
] Mtemses oL ddCOjls ShMiscOv §osedj GO | dj tesMB j &

ACY sepxnero yposus

Kananwi
. "m i

un
! A

Cucrema = 1 1 1 1y ! oAn Texsono-

anecrpe- Cers X 3N B amn B mn BTt nevecian
cxalxemnn ~y v T yirasosa
:Qnmp-mm wn " Mexannvecan wacre

) Cunoson anan

tdfm. 1. [BhOwW fMkSlkzeO { djSlkesftcds sHO

Hedopmaguoriom
ann

5
\ 5
5

[ dzv tej " jdedW HOdadets?2 ftetsBdzj 3 BF dz tsfmizh j ilse dzj
o 0dzsds ¢ HtocdoasHOR M 1 dzj ShtedUieMesy ijddgiefcp dptbo Oyd

1. L d3gj dz' M j dad § Mstsd d3sMmis d EmlsOdetse € d L O fny
sBtStzHtSo OdzdwY d ko jdzdyd dzedwvw dzOH jy dzsisd o ©OB SIS

2. Itsdzj j Brfster 2 f jtojrtsH s tojyddiO0 Mtse dzj Mmls

3. uvdzzyh jdedz' § HJdzOBI U MC dJjO Afde O dsd)stejddadsid ¢ dfts
ddzj tydd, ftwdeojH]jddsets ¢ o90dkz HodceOIlsjdv [2].

dnj BO OBl 1L dzj Stesf tcdotsHO My 1 dzj Slstedyd S
dzj NS szt S5 Mmdzsodyr & + dzj Bj dzgstseo: HOLYdSd, SCtdbstt
M stesMmls otc®ff gztzd W Haidoqi®@ O Is dJdeW stedzgOyYyd® € tsdalstot
fsdzyjdegdz" = HOdzdzr 7 tejcockzdzdtekzjls yYyOMmlsslskz §dlsOs h jg
Y tejdL ddzo j tolsstc. vs0Cddz BBtOL &, HsMisd e Oj Isfipw
odej " dzd B Ekfdztse vV RGO df] Is OO Blzdz’ 3d

| &Omkswh jj otejdkw {djSkttsfttdosHT M 1 djSktd
gL dOdetdzj i 90ydzr n 1 dzj 3 dzlstseo o fJtetsd3r " dzj dedetsfls
MestesMmis: v d fodsyjddjd HodEOjdy, ykt §sLotd
fsor h Ols! ftetsdL oBHdIs] dz' detsfls! HtetsdL o tsHMmilse j dzdz" =



[Hdts?2 dL Ghdsedsr » sMmtse j dedesMmisj 2 1 dzj Slstetsf tod o
Wodzw jlsfqw oL distsy detsfls ssydetse s Mtse dzOMso Odedw M€
L dzOyj ded § &i3. Clsts Hisfisd s®PEAY M@ J Ptz o iy tsidzd dzfts
Qo dzj dzd v , Clstster J fsLotsdzvesls fBHHjtYdo Ols! 1
otcOh jdzgd¥ HodcOljdzv d yombsslksts?2 dlsOsh jets dzOf tow

thd BGHdsS2 90y dts?2 thmtej dadzsfMmis! & 1 dzj Clstetstf tod 9 &
weaw jlsfipw o tsL ditsy detsfyls ¢ tcOB sisT 9 tOL dzdydse =~ tjxd
fsMmisswdadz" 2 ddzd § Jjtej o3 dedzr 2 IssC¢. Clsts fsLotsdwjls
EmMdzsedwv ftesdLotHMmMlsea O d B M juydls! tflsdB3O0de dzlzs

stesdzgd Istsets, sH'dzZj fistesAfjt€dsacd Yy ME 52 Mddemntetsdzd L C
dzOH j ) detsfyls s & d HBdkete j ydesfls: s | BdZOGtsHOteWw dMmif
sjrdsdzted?2 ftesdLotsHMiso O. Clts fsLotsdvjls fddL dls
tcOBSlskz tsBtSttkzHtso Odzgds ] deOdzpEtsis 8 36§ dggf ded H dz

[Mdeso dz" 5 ftoej JdBzh jMlsosdy { dzj SIstcsftedo sHiSD f) 1
oL di3sy detsfyls! Ibtsydes? twjebkdzdteseo Cd MEtstesMmisd otcOh j
sO¢dj HtodotsHT 9 tOL dzdyder = B d&zZOMIsw & v {f tstisdyg ditsdyjlsd
Ef tcOQo dzj dzgd v MSC stesMmist v [ 4] .

1 tod d3d dzd dzd J 1L dzj Clstctsf tcd @ SH SO fi L dzj Slsted g !
tcOMYf csMmistc Odzj dats ) tcOL dzd ydzr = slstcOfmdzy A f totsdgr b
OolstszsBddzj 2, fdh joOw ftetsdyr hdzj dedesfls: , Isj € fpted dz
M sdz L ks sfw Hdzv EfttOodj dzdv tOL dzd ydzg' 8 Isd§f Ok
ZOMmsmr , ojdsddzvIsster d Is. H.

vsO0Cdd3 sBteOL s, 1 dzj ShtetsftcdoatsH M 1 dzj Slstedyj i
LWWjCIlsdoedets d dzgOH j X dztsj tod N Jded § dzéizdzd PistssHBOKEH
tcOL dzd ydz' = tlteOMmdzv 7 ftetsdz’ h dzj dedetsflsd. RR BGMtsB j dzc
Ists ydets s Z{f cOo dzj dzd W d fMls OB d dz' dzlz ® tcOB Slskz f
ftosdLotsHdIj dz desfplst d 1 WWjiClsdoe desfls! tcOBBISr GBS

g ff d igtids s yded € tso

1. 10hOteddz ¢. 1., 1tsoaditse 1. ¢., utCtdtsomMid?
vyjBdetsy fsmtsedd HAzvw eskLtse/ ¢.1. 10hOtdds [ .:

2. ] OQotcddzso © w. 1. vdzkzyhjddy HddOBdud MSdr -
Bdzs e sHoO d ¢ Ols j dz' dzts Gtisdztfndz H Osftf & HY yjdsfitfses 5/ S . 1. | Oo ted
20109. 138 M.

3. slkzL dzf ytso d. u. RfMMMdzj Hise Odzd J d tcOL tcOB &
1 dzj CSlstetstf tod oSO WO dgs© d2Cds.ot. sbkL dzj ysse. [ : RLHOI] dz
4. RO Qdzts o . [, Cdzj Cstesf tcd o sBE 5 M {f tofipd fipld datz0

bftOodzj dgdv. vvuyisdesj §sfmsedj / J1.J. RoOdss. v



S¢ srREUMIZ ta L 1Y OQUR [ RY [ S RM
I vor el gAdv ] soffTAmdupr i RLUFM[1[TRR
ddHBtGSd R. R.
1 Oyd sdzOdz: dz" 2 d fyfdajjHe&pdsly dlsdz: ¢fif SR 25 ez dzd
Ivan.sidorovO1@list.ru

[ dzw Htsmisd >y 4 ded W BOCMd d@zOdz! detsegts 1 WWJCISO s
dzi sBRsHd®Bs HtsBdIs! MW f sdzdsMmis! ¥ Issydsets Mtstslse j |
qdzHdodHEZOdz dzZ &3 L ORI M OJ 3" &3 CtsMisder dyd g4 W JlI< Is thaf o
Slsdztsmdls j dz' dzts 2 ftesmissis d HdNMJjodL der dmy tsdz
tcOMf esMistceOdzj dzdz" § OHHdIdodz §j Isjmdzsdzseadd o ¢ dzs yO
o Bmdetso detsd3  to-ind @B ¢ @&j d3rtsifn dzB D O dz’ zZzO HdsdB d ISt
d3ts Hj tels © O dzd 4 B sSsHBdR § zOo dzj degtsets tsMOY HJ dzd W, Yk
BOIsj tcd Odzts o sj 3t dzOMIlsOd3d [ 1] . [ Olsj ted Odz , d i fr
COtC OMtso CsMmlsdzts 2 dgodzy j dzd tod d, 9 ¢ dzt yoOsr Is f sdzd 034
fstetsh Ctsor j  di30lg jOefb@dzy § [ 2OMmists dMmftsd! L zj B &3
BdsOCIsdodzOY CjtOBdEO, IsOCOW COC cdHsECMdOY Olsd

10 shdses ] OdOdzdL O d MttOo dzj dedWw diBjIssHises OHHJ
ftoJ H&ZOGOj Ismw d&jIstsH d dEsH | dz¢ | lect@©pR] st dzts X stfsjste® 19 d
Codzstesdzd tolz § dzgsd3 dzOdzj Mg dedd Mo w L ke h jets d30OIs§ ted O dzC
Codzso $d. vtejrnd3jtoder 2 tBi jCI fdZEyOjlshmhw M § sdtsh

1) 1 SHEBLtaCO Mhzsw ftsh CO.

2) 10dzgj mjdedy MmMdzsw Mmow L ks Wi gsh gz fMpgshtsifsEsh
sCteky O hd?2 foteshts¢, dts d dBsyjls dztsC Odz' dzts L Olso §
yomsdyr §stesh CO.

3)  sBOQodzv jIsfqw deseor 2 M2 ffotesh CO d oi - Odz
fesdish ¥ 90dzdC O o jten ftojHMr HEN j OIS,

4) 1 tc =zQidhyfiin J dzd W ndzsw LO MmMhzsj 3 fJtesHtsdy Ojls
sCtsdzyOlsj dz' dets dzj BEZHjIs Mtse tc Odz.

5) 14dMmMoawiL Odzde’ 2 fsteshs¢, dqL C(hsttets MMistd

6) s0O¢ ftOo d dzts, Hdzv EZHOdzj dedj dzj Mo W L Odzdztsc ts
sjf dzseots?2 tsBtcOBBISE (.

ltejdzzh jmMseasdz R IssHO wodzw jlsfpw jets MY sMse dats
COC BdsOCIsdodzr » BOLjtedOdktse (S JjtOBdE O) , sO¢ d
BOIsjtedOdzseo . [ HddzeMilse j dedz" d3 ZMmdzseo dj &3 wWo dzw j smw  dzO

o d foftids ¢ dzo

1. fJsdztseo P dessdz | dzOHd B teso d y, [ Jesdetso O
MdMmlsj BO Istej n 3] tedets?2 Mistelz2 dzs?2  j yolsPB .f stetsh Ctsor o

2. Wen Y, Xun S, Haoye M, Baichuan S, Peng C, Xuejian L, Kaihong Z, Xuan Y, Jiang
P, Shibi L. 3D printed @rous ceramic scaffolds for bone tissue engineering: a review. Biogater
2017Aug 22;5(9):16901698.doi: 10.1039¢7bm0031%. PMID: 28686244.



U $553.982.2

lrtelrsuvrI3 [ OPIRURELQOURIY I Byl CLU[ T LRR R RM
IJRCURL 10 1 AWicAfudz] (11 {feu?
]l OzdSts9 R. R.

1 Okydzr 2 ttkCwsSotsHdIsjdzr @ uvbktBOCBO [ . d
lijtedMECd?2 d2OydssdzOdz dzf 2 dmimdzj Hse Olsj dz MEd2 § s
valik01.12.15@mail.ru
l HOddzsdz HtSC &ZzOH | WOMMBOIsStcdoe O Isqw  f jtemf j CIsdoer
L dzj ecdd d g Wdsardiazdzd jf teds@3r M dzj dzdes s . 1 tetso j HY dz (
tcOL o dIsdd otsL sB s dzv jJ 3" A dMmlstsydzed ¢ 59 1 dzj e dd
stcOHdydtsdedz" | dzjWisjcecOLBo" j] S Odedd. [BMEZYHOS I
L Ctsdzsedyd Mm¢dJ oMY Jj € Jstc dzOtfsidte jJdZis@H O1 d&] tc s ¢ j d
StcOHd ydtsdzdets?2 dzj Wiswdzets?2 f tesd3r h dzj dedetsfls ! & .
sdzs yjorj Mmztse O: Odz' Isj tedzOIsdodzr §j dMmlssydzed S d + dzj
ftosdg h dzj dgdetsmils! , §jtemtfjSIlsder ©OLadIlsdw, odzdWw dzd j

b dzt sj edzOIsd o dz' § dmis sydzd ¢ dizdz} dzz®'6 d ff, ol BIcdsp O
MisOdeso Wilsmw oMy Btsdzj J L d2Oyddr &3 o G dztsB Odz! daets?2 4
LEsazsedud MEddBd d 1 Codsddud MSdid ftodyddzodd, IC
GOL o, d3j dz M jdzdj L OodMmddstsilsd dzjttdss d f Midtstf @ @3N
L dzgj e jIsdui mMéts?2 ByjLsfOMmMdesmisd. JojHjdzd] o dMmf tsdz
SOC Y4 MowLOdets M B Y HERZOKGESHA ddd Mise dzOh j dzed W d3d
Fedzj CdMmMdzse s cOLO d Bt By M L dgj dzj ded] &3 € dzd BBOIs

4 sdzdzj Yz dC @) tc@ sdzdzj ydzOwW 1 dzgj 6 jIsdSC O o f tsmdzj
tesfmls. dlstsd dizsMmis mMedzdzy ydzr = § Odzgj dzj 2 HsHiSd) O I8
hdesSCsets dmMf sdz! L se Odzdw. 1 2023 etHlkZ Bdtser §j (d
o] CsticHdzBe s ozl dzl 5 0 ey dzdzd OtcHts9 H B RZzZ&ZOtetse w2z ¢ .
tesfils Mtsdzdzj ydets?2 1 dzgj e jIsdSd, MmMtsej dzdets o t6j 6 dtsdzO

l ilstetso OW 1 dzjtecjIsdCO. | jlstesoOwW 1 dzjteejlsdcO w
Mi Cltstetso Odz' IsjlsdifOdE .d oldgslRtc s alZj jeclgzteB ddzr MisOdztso W Is f
O drn MissdBtshis! Mmdzdy O0fsmw. [detser j ddzoj misdydd
Bdzj J 100 3 dzdzd OtcHtse HtsdzdzOtetseo wz¢. 1  smindd M
tcOLOdIsdw o] lgft€sfg sSASMisdjjtemigsls o ftedete] ydzr » t60O2 5dz2OR

J]JHtets! dzj tcG jIsd G O. J]JHtetst dzj G jIsdS O WwWeodzw jlsfmw
RO cOo dzj dzd j &3 Odz! s tedzOIsdo dzgts?2 1 dzgj ecjIsdS&d. 1 i
tsBh j2 Ldej Gy lsdyud MEs?2 fy doaflsuiddsig, dz! daizer | ) fujOdidse! O W
L dzg SIstetst dzj ecedd [ 4] .

Il imtsC Ow Mistsd diis M s ¢ Isj ~n dzsdztse d 2 . MmEslsw Mmls ts
fjtootsdzOyoOdz' dz" § ddzo jMmMlsdydd o Odz IsjtedzOIlsdodz §
StejBlzjls L dOydisd d dz@f » W ddOdgmBoy &Oddzesy [ 822 d HTS

ROzW tcOMstezC Iskztedz § ddzo j Misdydd. rdzv 1 WWjcClsdoe
dissyded S so 1 dzijteedd dgj sBRtSHJA L dzOydlsj dz dz" j
fdMmlsj i3 ~tOdzj ded¥ L dgjtecdd, Mmibd §ijttijHnOyd d toOf

1 4 MlsOB d dz' dztsisdz] BE cEPB tsds€ dpdz] ydzOW d o jIstctso OW |
Emdzse 2, ylsts fedotsHdls ¢ dzj MIsOB ddz! desilsd or" 60O
Sj mndzsdzscd?2 ~tcOdzj dzdWv { dzgjsedd d edBSdm Mdmlsy &3 E



sdzdy Jdzedi MftesMO dzQzvdzjoWsls 'ts.B dits@figy iz hdgs? H ®iz] to 6 d d
Mftctsh dz@ dgj WiIs! . CGClsts tsmtsB jdedes L OB Isdes o I[sOCdn
ldgjHtojdedj {1 dzj CtosdisBddzj 2 d ko jdzdyj dedj HBdzd &
Loz Slstetst dzgj ecdd GJtodotspegw Cdhiiy j fzd¥ . f slstej B dz

bHOf sOyYydw daj Wlswdgr » Stz Oded?2. 1 jWlkwdzr j C i3
ddzo j Misdtelzw o Ijrdtsdzsedd EdzOes dzde Odzedw d =~ tcOdzj dzd
[desedy Stokzfder §j dgj Whswdzr §j Sl Odzdd.d dsfOBd nos@&  H
s fjtoj ntsHzZn df ot dz& B  dzjtec jIsdCj d ko j dzd yg dzd ®
dimssyded ¢ d { daj ecdd [5] .

Rdzsj cteOydvw otsLtBdtsodY jd&3' » Ijrdtsdzsed2. 1 4 Wl
otsL sy detsmisd ddzlsj ctcOyYdd o tsL BB dzy d &3z g jeddets dizis
Clsts o9Cdzt yojls dmyftsdz L so Odedj Mbsdzdzj ydets?2 d o j Istetso
ftesyj Mifse d tOLtOBtslIsCd cdBtedHdz -~ 1 dgjtec jilsdyd M¢

1 OC dz¥ yJ ded J . pdz' IsjtedzOIlsdoder § dMmistsyded$d + dzj tec
or Ltfo sHdzso toj o] dedets o SL dEtsy detsfls? Hdzw  dzj Wisw dats?2
OHOY IsOydd d ddzdzso Oydw dz, MmdB3sckls EmMf jh ds dJdsj 6t
BdLdzifp d tMisOs Ols! Mw CtsdeC ke dzlstsf sfytse dzr &3  dzO
dimmdzj H sed@zdiMnlsd ydd o deser j Isjndsdazsedd, YlstsB '
1 dgjted jIsdyj MSC 52 tslistc AAipddej tafts HfdgtR] Rt tLHES dfts delgdSL jS. s

¢ d figtids sy dzd € tso

1) RO Odzts o R. R. l1jtwemf jSIsder cOLodIsdw Odz Isyd
Cdzj cejIsdS O BEHEM jles-A9.2MB53. v. 5.

2) libtetse 1.1 . Jdzdwdd] oftsLtsBdztso dzw j d3ts?2 1 dzj to
4l B. :o®mLWHI BLUL, 2022. 300 M.

3) B tcdzse  u. u. UlJndesdztedd EdzOo dzdeo Odzedvw (
ftotsd3" h dzj dedetsmisd // 14wk -8 cOL. 2023. v. 12. -~

4) skedzgj yseo 1 .1. (OLoadlsd) ojlbtesots? 1 dzgjtecjls(d
U . 7. ~-394 . o . 32

5) 1 sadStse 1. . Rdzo j Misdydd o Mmtsdzdzj ydelze 1 dg
fidtwmf jCIlsder [/ / @08zdz] Q@ 1522dk] tcc d v .

PROSPECTS FOR THEDEVELOPMENT OF ALTER NATIVE ENERGY SOURCE S AND
THEIR IMPACT ON THE OIL INDUSTRY
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Perm National Research Polytechnic University, Russia, Perm
valik01.12.15@mail.ru

This report examines the prospects for the development of dltereaergy sources and their impact
on the oil industry. An analysis of current trends in the development of renewable energy sources and
their potential impact on traditional oil and gas companies was carried out. The technological,
economic and environental aspects of the transition to alternative energy and its integration with
the traditional oil industry are discussed.
Keywords: alternative energy sources, renewable energy, oil industry, development prospects,
influence.



s¢ sITIUnRLROGI LRGSO 1 O
SOfR wr RALHY?S rfuvouvffr
JegvrfLirr1r3m sfruls
[ Wi diZgso © . 1.
1 0ydesdzOdzy dz" 2 dimmdzj Hse Olsj dzr MEd2 bkdzdoe J to
dasha.efre@yandex.ru

l smimlsOdetso dzj dzedJ S tMisder 7 H AW JsOstg o s tedts idzdzd © &Y
ftoesyd Mimhtse f tsfydzj ZHOdzj dzd W dztso stsBtcOL 59 Odzd 2 d
OCIszOdz dzts 2 ftoctsB dzj d3ts 2 H dzw tcj CsdzmistclzC Isd o dzts 2 n
tcOBIssMf sMtse detsMmis d yJ dztse j € O, fsotc YHJ delglg G S ts
ddzj olsdz" &3d dBOIsj ted O dzO dz3q , Colstster § sB ZOH O8 Is o1 Mt
JHAZOCt IsO0Cd] BOLjtedOdz Mts otj i3 dzgj &3 dzOyd dzO® Is
HiGtOHOYdd LHBktsas?2 CtMmisds? ICOdzd o 3 Misp € B
dq dedLCB82 EZHtsodzjlsotstey dedetsflss ¥ tojL zdz! OISO IstcO
EmMse jtoh jdeMlseasea Oded] kx4 Mkh jMmseaks hdrn dd&f dzOdzls Ol
B4 Hdyddz .

Il mMsCd?2 qdzlsj ted m o d&3d Hdyd dzj ftcj HiNlsOo dzv ¢ Is
B3O Is jduspQ dzts d dMmmdzj Hiso Odzad | Cdzj Ists ¢ . JHdZO dL
L dzj CstesftesotsHWwh jets B3O ted OdzO, Ctslstster 2 dzay BEH,
Misd Bz dzd tetso Ols ¢ tesfmls Cdzj sts¢ fted o d & Ekzd fi
Cod3lf sdzj dzls sPols duin@usdi wdz" | EZedzj etsHdzr | Odzdzslstest dd |

[SHjd d&" | BBttOLY"r f§odzkyoddm:! M {fsdiksh s Mmdj

1) wddzsjLdtesoOdz ¥ s Ols ¢ O&0OQGPw Odh) f sHe j e MW

2) lodzizyjddgarcteOdzzdz b

3) t OLHJ dzj dzd-pp s dzO (SR, BELS, HEPF , b <37 B XRB) .

Nl tcd fsdishd sBYdEeO (130®&s0fm) §sdazyddd ctOd

5) Astcdssg 80 MU SHdsMdzs2 d2" d&3d k6 dzj tetsH dz' 3  dz
Bdets e sMdzts?2 dz" d3d ke dzj etsH dz dsd RzOdzslstelzB S Odsd ( f v v)
ftiosdmMatsHdls tBttOL B Odzdj BWERZh SO M fuiruv d [uvyvU.

6) olgjHtic Btz dIsO M fuviruv d Juviu © [saA M Juvluv
tcOMmMlso stc® ¢ 5, 5.

17T dzd or"wodzjdz SYlsdBOdz dzn 2 i3 ssH twOMY toj H | dzj dz
9" MsCdddd ftsCOLOddYdcd 1 dzj Ctotstf totso sH d d3tsmisd .

g f d figftids s ydzd € tso

1. 1 O0tcddeseo w. [ . 1 d®jtc@QddiWOIs1s® F@dz' ydvw / s
s sizddjfosmMC o ©: 1 0R0O®, v2005.

2. Cdzj Slstetsmisd gz dzv ydw Hjted3Odz' dzf » W dBtotsB dzOfls
BOIlsted ygJ . s. ¢. s sdzB j , [. 6. zdhtse, R. 5. -a0fkt
yertsdzyj 9 ®4 Mpwidd dzO, ¢. [ . sOBOdtse, 1. SHdadz [/ /

Jewl bBr oy frtdrv3fnr
{8 (suvlt JeUumR[RU[ CA



Pt RrRYR1UZ At IRt JIDTRCUVLVL 10t daftrvefmdl 10 sot 20t dm
Jomwdzdzed S 89 [ .} .
AL1Ju 1 cfOcddltsestmMSd?2 CEhkh GEMoHdid B dgsn oz
[ Ocdzd Istse tstem$

| ©OBGl) WCOHNOLdEdosH ©OL OB sIsSd thhd & Ctbklst
dmf sdz! L so Oded j d3 otcj o3 dedets dzj tOBBBYJ 65 BBSKLISO (1
sls COt! j©wO ddd jeéts EyOmssS M kdjd' " j dde «
Stedsdtetso Oded W 111 HJ dzezls ) dzO diz®o 1 jdzO daksd dzj y @V 99 dzj b
OCIktster . Atteh3dtso Odzdj J14 odzdwjls dz0 BcOddL O
COdzd teso Odzd s ©WOMSBdejteoOydd d kujlk c¢jsdsedyl
sdzsk yjoryjg MmMzseo O: otej o3j dedets dZj OBt WR d gdjedzls «fidrs

w

= ==

=,

J ftcOCIsde) tOLwOBBISd twhkHder 7 Ctolklstsf OH O8 M ¢
tcOLtcOBtslsCd COte! jtose M ftoeddzj dzgj ded j 5 o toj d&3j dedets dzj

o) Bj dedets dzj OB tSYd?2 Btels fjHmMsOody jls fMts 2
20 Gt tsdy kd3j de' h 08 sfqv OBt Ydd §dzsh OHSd HB odded
tcOL iBj ctso Bjtds BJ LB OMdesMmiIsd. v OCyJ yofmlsts fMHo O(
Yj et kZetsdz dzOC dzsdzO IsOCtséts BtstelsO sy jls Hisfisde O
f tsdzisded d .

I mj ftodydds Wstcdzdtetso Odzd j o tcj d3j dedets dzj e OB 5y
ctezf fr [1,2].

1 jtco OV ctkzff O o9Cdzr yojls o MmijBw  zOdeseo' j fteod
sOC % J fted MlstetsdlIlsj dz Mise j fsdzEmlsOyd sdzOtcdz" = B
f dzOdzgsor 2 111 . uvOCYJ] §dzOdser 2 Jl11 dBsyjl Mstetsdls
ofmCter h d d ddzls j dzmdW¥ d S Oyd d ftoesdL o tsH Mise j dadets 2
Bj Miststotsy H j ded W .

rtszeckze MmMkh jMmlse j dzdzzy ckff k2 ftodydd Wisttdidtets
ftoj HIMdD ofipiyvBEs?2 o dzj f ZOdetseor j Hftedydde" . RA, © Mmotss
d odzzlstcj dedzadj W OCItster . s o dzzlstej dadzed dg jWtORtEscsttojdd) St
Emdzseo 2 lstcOBtslsSCd, dzgj HsMIsOltsS &0 HtojHftedwisdj
SBStekzg®o @drY OBl o bkndsedwhn bkdjd hjdd &7 &
Mow L Odgdz » f) ftetsjSlsdegr i BIsMisOoOdedjdg HtsBT Yyd B
slsfmisOo Odzd J sls  § dzOdzO G Stedd n dzjciOB fig s @ Igttebst=] dis s iy Cls
ddeW stedsOyd d, 'dz] tc Qfyaitss)dgGsidz’ d2 ted N J dzd 2 d dzd ) n St
1 S &z O OyYydd d ©OLodlsdw COt! jtodetsd s f totsfmistc Odzfmls

stesdzgd BLekyjdedzr 7 fteduddze otej d3j dzdes dzj e OB 5 YC
Msdrd2dets ftsH otsLHj2Mbsoadjds adzgjhdzdr W OCIststetsa. s
EokHuh jddv {CtdsddyuiMis? Mdlszoydd doo tes EHal i s igdd
MftesMO dzj sBaBHI®BS ko jddyudoeOk!: Bi j& ftesdL o sH
fdztsh OHj2 d VYtsteRdtetse Odeds dzj tOBYJR byOmksSte.
gL fBglzdeyf tcOL dizj tcso C O’ jtoedesets fsdzv fteddgwIstsy o R ts
Gjhjdd2. ItsjSlk &0 tjStdhbekzyds SOt jLO &Y j
Cstedzssdzsec d yJ ME 2 ddeW sted3Oydd © r~tBHj HBLOLo jHE(]

[Hd2OC s, o deslsOdfdeifdudftsdnls ¥ stedzsdtctso Odzadj dzO@ € Ots-
Btstels®O MLHOjIs Y jMmMlsCky MoawrL!: d&jyHE oMmCtr hdzr di3d



Mdte! jLde §J BeteOdedyd dedv dzO BtecOdzdL Oydtsdaeder 2 (tets
pdzjUjls ¢ MBS©Oh j dedorj dastm inj dEs oo ' jRCEs Ss@f OMse  § 5
bdsjdz' M jded® tOL Bjese tOBsYdR § dsh Onj2, kdjde "
SlsHjd d 7 MEyows ¢ fdds? shsOdksstd ftsdL o sH

lted ‘lstsd kjhdskscdy Ystddese Odd™ otej 3 dadets
Bz 2 ddzhlstekzdj dzls Hd&Y tojckddetse OddY IsjSkhjcets
fkh jmise j dedgse s Bi jBO oMCier hdy o fstesH dz® BLEHI
f ZOdzd tctso Ols! ftesyj M tOMCsdemjteo Oydd o tej dzj dedzts
ftosjSlsdetso Oded W .

{Is ¢ thedmlsftdf otcj d3j dzdes dzj tOBBYJ G5 BBKISO L O (d
BOMMr, MSsweshs! d fsLYHESS ©OMStdh]jtesoydd, O |
) sB B BitejHjdj ddY MSstshlsd ©OMSsdnhjtts oydd 11
o Oy dzts ISOC ) E\jdslsbse@ yjMSdj sMeej ddshlsd &j Mstts:
OB lS] o fnodsyEaEe Euwjeigisd m kEhmdkssdw i kejBlkjlshy
BStls®. JrBste BSfldBOd d' 7 ©OL Bjtess of Mk’ kMl
f dzsh OHEBSS ddaf SEOHGPN j dzadw COL' 90jl oW Bs) o d
BjLBY OMmdetsMmis! Htesyj MO Ctdejtco Oydd.

uf d fgtis sy dzd § 5

1. ovtkBjySts? s.1. wddyjddj bjCkhjets Ctsi i
kjRddujMStets §jtoj sMdzOh jdzdv SO’ jtetse -13/ [ICter Is

2. [ sdgyd deS s vw. 1. [BMdzsoa Odzdjy d ©OLKOBBISEO
fsdztsy jdzedJ otej dzj dedets L OC tsdzfj tco d tots o Odadz-) 7 IsBj tiam Idztdcec
200 2. 141 M.

3. ] Oatedh jo w. ., Jomwdzdzd C s [ . 1 . [ftejHjdz
Cozc Ok stelsdzsects GBBtzHtss OdzdY Hted t©OMS tsdzfj teo
vtcOdzmyf stelsdetsj, cettodetsy d Mmstetsdlsj dz' desj BOM d detsfylste
122128



Reuv [t RC tOVIRBRECRYfEsILIL JolLrZz[1R
ANd zOIsthpoe g
C1lRU ¢fCHgadfBdzj dzm ¢

Cdzj Cstedud MEtsy wsMmojhjddy ddo's d dixdd - {6
ftcdor ydesdz. R My dets ftcj HMisOadls! , ylsts jh-psdzj Is
dzj © J etsW Is dz" 3.

sdzs yjorj MmdseO: Cdjlbtedyimitj shojh ¢ddzjseiaj
mMod yo cBitsyisese, 1 d&zjShktedy M oOow dzOowf O

I smdzy MBLHOddY d "dsitets ttOmMf tsMmisteOdzj dad W
Yyd zse j yijmsoa© o 1 dzj Clstest dzgj cedd LGt oL tsmdzO
tOMmY etshistc Odzj dzdz" d3 B dBfeUsisiFe d | jJOm Cocdds df te + dzj Csted uj Mis
ktokzH Of tekmMMSdn kyjdr 2 XI X fMstsdjlsdw.

[fMjdzs 1802 E8HO ftsy jmhste WdLdSd I Ofddd?
Euydder 2, odzgjmMhd2 L dzOydlsj dz® dz@ 2 ©C d&zOH o tOLodIsdJ
1 Sy josf d3jfp dMmMy sdz! L seo Odzdj d3 MtsL HOdzdets?2 dd3 B OlsOtej
dmimdzj Hiso Odzd v 1 dzj Slstedyd MEsets Mstf toslsd o dzj ded W z c
fsHmMsjHddddz dr ¢ ftsdoftsdsydr i3 ftsdzt MO B Ols:
slsted yOlsj dz' dgai3line dgisafl® C sdzy’™ BEketsdz dz = Mmisj tey dzj 2,
Mo jIsdls: imw . 1 Ols j &3, Mdzj cC O t©OLHO ddzlzo Misd ey dad
1 dzj Slstedyd MS Iz HizG lz. vsO0Cddz tsBtOL ts5d3, 1. 1. 1 j Ist
oL dzdCOsh j2 ftod Miffstsy vzl dyj dgdzs tgztc@ G tsdz! dg" o5 + dzj € Is
¢ dfmMbsyded Sk IsCO. Gl tlkCterisd] ity ddds doOoyod
COBGBIOs hdn dz20® { dzj Slsteduj MStsds ss5C .

1 .1.cBdzsyStso ftecsHisdzy Odz ttOB SIskz dzO H ML H O
[ HAEZOY HB'SIs@O M HEZcectser d3 W sdzOtej d3, B dzsSH 2 ddzy J dai t
Jjots WEdS ydtsddteso Odad J . [ dzv MlsOBddzdL Oydd dzOf tow >
k34 » Odzd € O. LGEsdz! dg" | dZOY "’ dzfj ¢ 0L Odzd ! ZH B dzr
fsmMisQo ddtsjst@] HL OHOYkz ML HOIs! zo sy Iz, ClststcOW
tcj Gdzdtctso Odzd v . R Bd Mdise 1 Ists fHJj &zOIs ! v d3dzr 2
tcj Cdzdtctso OdzgdY EZedzj?2 ©® HEkZetsoats?2 dOBYJj, tOMf tsdztsy
Jdz sOCy tc Of B {§ fdaiptEH? € = sz s d&zOo C sets BOIj ted O
1 dzj Slsted yd Mise 5. Clsts € OL Odztsfy! ftesmisr &3 tjh jdzdd &3
R dedzetsj ad ) X1 X 9S¢O MyudlsOjilsmw dMmlsddzdzer d3 dz0Oy O«

t e2fmMm<d?2 L dzj Clstetsilsj mndzh® o3 ¢ .isS.L[HOHEZ ¢ & ezts B gzt ¢
Loz Sstedyd MEs2 OB . [ dzO MtsmisswdzO dL Heka dj H
ssCO d ofOWdede » o BBOdzj dzt S22 Mlsj Cdzvdzdzr 2 h Ote.
flsjteyjd . 1td ftesfimMCOoddd Its&@ UWPEjsy o Gz jHits
Bsdz "sets Mtsfteslsdodzj dedv d Wittt Mme jilsddzmw. dwv
osLHEZR dL Mlsj Cdzw dzgdesets h OO tsIsC Oydo Odzmw .

l 1890 ¢EtsHEz [tHreddz ftojHdzsydd dqLelsOs dzde Ols
dzd sv &3 LS ISk afgtlsddpdztse , SOCdR COC otd WiOd, i
I 1900 GtHEZ dO IfjdBdteds?2 of MO S j B dzd o] H
BjilOdkezdyj MSs2 dedls: ¢ . 1 tsfmdi 1910 cEsHO &O®BY' M
ftocddsj dzgj ded j J L SB&H B jBZ dgf stse ML HOdY ksdidn ot



rdzv  ftoj HSslso tcOh jdedwWw tsCdMdzj dedw tOME Odzj dzdzts 2
PHOdYW dzd otsLHBEZA, LOYfBHEdVY jet ddzj tlsdz" &3 ¢ OL tsd3,

JOBfr [tH" cddzO dzj Hisdzets Mdzizy dsdzcH Ocflzd 8" fif ldetésta) dafs
RZOC Odzd o Oded ftodh dzsfy! ftetseo jMmisd didesy j Mlseats + €My
HsMisOlstsydes MtejHflsea. 1 1Its otcjddY dgO Mmyjdez o =~ t
dLtsBjIsOIsjdz?. [HAEZOYH' ©d sy dygedf sytktsfcsih
dd 9 ¢BItdSk. CHdMBd MOLE fodvd Yyt dL Bt |
sMme jhjddy d fteddw dzmw MmMtse jteh j dzgMlso seo Ols! jets. |
B' dz My jhd &3 ftejHY todded B3OIsj dzj d3,  eHdjrd™. " duiz djtsdsty dz
Bdz " j] WddzOdzlmse ' 7 oL Bsy desMmisj 2 d §tshish ddS tse .

s 3O CHdMsdz MSLHOdZ § Olstecsdzg HdzZvw dZOBY ™ d o' €
fste. [d tjhdqdz ftesBdzj sz 6OMY tej HJ dzj dedRO"  dafg e ¢ d dLk
fsLodzd dzs GHIBle'c dgj Mgtz dzf Yts dzj L Ooa dMd " = ZOBY .
1 dzj Slstetst dzgj tcedd, Ctlstster 2 sLotsdwdz COYHBRE f it
HEROMN dzdr Efmdztse dw n.

ltetsyd MMM Mo jteh j demMlsoaseo Odedw 1 dzj Slsted yj ME s@ts
zOC s dzj dzdz’ Rdz'L jdzOEfRy hzQudEd OB r Hdzw e jh jddw, -
Hdzj o dese s fpo j 5O. Clsd Oy dzj dOGtj o O Ismw d
COLBMo jlsder 3 OB ORZd. mtslsw tsded dzj §tsHAtsHJdzd +
tojhjdedjd3 Hdzw fiyo.jIstbo ds20C 6 j C ded@ogstf * ofMisOo dzv dzd BJ
L dzj SstesH' , d fBHOoOdzd Is¢. Aojls Mo jyjddw L Ood
dzj sdz HOo Oz CtcOfmgdAdYo jIs, O Otcctsdz

ltesdmratsHdls f sfls 5w dadzts § tcOLodIsd | Ldzj Slsted g
ZOOdzd o OdzgdW [ BHT e ddzO Lkflskzyf Os s d&j Mists Mo tej dzj dadz
L dzj eesMBjtejcOsh ] Whktstej mMyj dlsder §| OB r, CBlstste
Htclzce d n sBl jCIstso . Cdzj Slstedyd MS 5§ sfmeo 4 " J ded i tc
dzj f toj tor o dzts.

gt MgMistsyded € tso

1. https://www.computemuseum.ru/connect/duga.htm
2. https://ru. wikipedia.org/wiki/lwuwwejyoO_ B
3. https://histrf.ru/read/articles/daudietsvietlampochkalodyghina
4. https//ria.ru/20091021/18993414%m|
EAd dzOls th 9 2024
Electric lighting of residentialandnene si dent i al premi ses i S nNow C

imagine that not so long ago such lighting seemed incredible.
Keywords Electric lighting, lighting, electric arc, "Electric Yablochkov candle”, electricpam



sos g Aaltfct el Ml drtrer IMBEBRE LT R O1 [
Vit RIS R rfcol Bl 1o AR IAUB RARR 1Tt R IURAd T T
ITzgewvflfy1 s rrdeapR?
YJtOCm . ¢.
1 Oz ydz 2 telz € it osskefOs jsda! |
| BB &z MCd?2 | sMkHOtMmilse j dadzr 2 ulj.~[dzduyz AE AR, v d(dg]
1 j d&zOte lz fy!

) HOdzdzetsds dMmMMmdzi Hise Oded d 6 O M-df@AS ts G akP jslOMW spdase O
OHtejfMdzr = RGB Mo j IstsHfdiasHdEsy, | A& WiIs GiSdzvj fetgjjeH Mis Oo dzj dz
ddet stedsOydd dzO or MisOo & On . o € yJ dzls dzogs0O jAsdifivd Isde@ Is
mMdmlsd d&3" . 1 esctcOBBJso Odedy BIS s sdzlstetsdzdzy 6O, Iz
ZO wLrCj C++ f dmfsdz L tseo Odzd § d3 -finded] dats 3 jted@d. jte Ofip ESLISHS (
ftodd3j dzgj dzd j O3 I Qdasss 2 d o i BOSdns COPt HTH®B J ML H 8¢
fsdz L s Olsj dz S d?2 gdzls j oW j 2 H dzw EftcOo dzj ded v d
Il imMftecsotsHdets?2 COdOdz MoawrL d tsBiMfjuyudoOils oL-Od i3tsH
ftoeddzsy jdzdjd3. 1 OBBISO SOCYy] oCdz® yoOil o MiBYjtsBL
ofmyf j SiIsr &zOf tcOo dzj dzdz" | dzO0 -t dzif @ dzd3zj tc @.W W J € Hdztf o dat
dmMmdzj H s Odad W wodzw j Isfpw ftcj HisMIsOo dzj dzd J d dzmlis te Iz C
LWWiShdodesiisd o" MisQatsyde = BJesftedwisd?2 m dny sd
sdzs yd o’ J uffpeEaEEd st di tc, OHted dze" § R GfBte d d >y jisdscH id,
ftojLJdsOyd sdedzOVY dJddeW stedzgOydvw, or MisOo sydzOW H j Wisj

lojHjddj. uSotejdsjdeder j o' MkOoCd d d3jtesttedwlh
ftejHiMisOo dzj dgd ™ d dz¥ Ste 3Oy d dozr of 1 lssOdedts oCqsaligej Coffrfisyjts dB S

il Sted3j tese, Mishmsedy & HddOBduds d dzOc dv H dts
fEh jise ks hdo  tjh jded2, kOCHE @@S dyls Gsdpe@imss dz' |
ScteOdd uj dedgzs e dBCSMis! , dzgj HisMlsOls sy dztwjdzjSd@furj. iyls o ts

lteddgj dgv j d3tsj 3 [ Hdzv [ OL OB BISSC

[ dzv ML H OdzdpW s tsd®Bteds dzO0 Mhdse ] OHtKjfMd = RGB
Mtse toj d3d dzdzts § f tets G tc O 3Adzts | sBj MY jujdedy . 1 tetsa
EftcOQodzwe h jets Mo jlstsHdtsH O], skzh j fito@ryddadise Ofged
C++ d MtejH' t©OL OB IsC-fftcddzshyji dzcbw | PDEJ d3jraddrvi Isdnjv s
tcOL tOBSISC ), so¢cow CO0¢ HTML, CSS d JavaScript
OMstes2Cj MmdMmlsj d3r .

btcrdlsjClsiztc®

bterdisj ¢ Iszf @ Hac@pjdet® dz20 EHdzBRGB @OeElkiBeadsH o
ftod dztsy § ded W o Cdzt yojils o fnd BWw dzi ME sz €5 € dzs yd
slso jlsiso jdedeg 2 L O EftcOodzjdedj Mo jlssHdBHOMR], i tc
Arduino | DE. [dz2 oL ®J dgtoHy joksfgs o fjtsj HigMI®QeBdzw ¥ M  d
E{f cOo dzj ded W Is Gcdftslztsv jjtdzfLj . © j g M tcso sHdes?2 € OdgOdz Ty
HOdzdzr » BRI HE BIStosBftzbeted) cg@Gnfto ghdfs@&l uket oW

MtecOdzd dzdh j Ctsdzlsj dzlsO MtsH jtey dls ddaW sted3sOyds d
Bsy jlsls'B  d dels § G tod Wfticed@izists) J alzd p § B dzW  ts5B datsf dzff dizty | 8ath gz
ftojHsMsOodv jls fd Lso0ljd MSd2 ddzlsjtelj21f Hdw
Csdzls j dzls, dzOMkstcOdoOls! ©lsBwOy jddj d bkftOo dvls:



Mnd BO WwBoj@pfly { dzj tcc d* HdzZw RBISCtesCtsdzlstetsdzdzj 6O d
Coif tsdzj dzsT, OCdj €0OC HOLYJSd Ctky0Osh j2 fMtej
WEdeC ydsdzOdz! desmlsd d OHOfIsOydd € tOL dzdyder a3 EkMmd
dqdzls j ctcOyds CofippsHPdafso ! WMy Cilsd o dats?2 Mdfdgists tdxlzj tztf dg
zO or MisOo C OR .

1 OC dzs yj ded j . | QLda ooty Q@ IsifB dthdztso j OH to j-Mdz A
ftoeddzsy jdzdv ftojHtsMisOoadw jils §jteimtfjSisdods j oL d3ts
1dBCtsmis! dOmbstejsjCOqj flsdyts L sBtOY jddw ftsL otsdzw s
fsH ©BOLd&Jyd § Myd dzOtedd dmif sdz L ts9 Oded VW . ] sL d3ts Y
otej dsjdzd HJj ZOjls HOddetsj tojh jdzdj BtSdzjj +%WjSlsdoe dz

gbkh jmMsokshdj OdzOdzsed, SOCHQPdS OFf G ©Odzas O tolg @Al
o WhkdS ydosdzOodzr desfnfsd d cOBOtdlsOr, dzj tBJMfjyde O
t OL tcOB ts5ls O defllzWts tddg)ptalztsf to j HisMIsOQo dzw jIs BBdzj j Mtsote] o3
wodzw jIsfpw Btsdzj 4 1+ WWJ ClIsdo dzrudde o dzfigig tislsdf jledfle iedf 2H dzv o

g d figtids sy dzed € tso

1. Ardui no. "Arduino | DE. " [ € dzj € Istets dadz
https:// www. arduino.cc/en/software. 7| 0OlO HBMIs
2. W3School s. "HT ML Tutorial . " [ Cdzj € Iste

https://www.w3schools.comthm| / .H t5yAsldE0B2024
3. Mozilla Developer Network. "CSS: Cascading Style Sheefstz]] € Is tc tsdzdgiz s )
tdAdds Hsmiszf ©: htt psUS/ decsl Wedbr CE8&zi I IO 00 HEM
4. JavaScriptMDN Web Docs "JavaScript [ € dzj S Istetsdzdz” 2 toj mikztefm] .
https://developer.mozilla.org/dd S/ docs/ Web/ JavaScript. | 0OkO HBM



db1voJ RY T LIy um]rtrdfehitrec 1 e s
1o4tovorrid
dbdzgc jadz# € R. Y., 1 jiLER ¢.RrR.
ALoJu I f ¢csav dd3. RAbsdlsiztsdz@uHOEd e Mistetsd Lk
Otcrndlsj Sskter €, (iMfkBdzdt O stor d3, o d W,
iliya.angelucik@yandexru

JbffpBrM I RCM 1 38[s B
g UR

l sftesMOd3 fsHHjtoy Odzdw BISCtess dzd BOKSO o ME ZzOHME JnA
dimf sdz' L se Odzd ™ fwOCIdudMEd daj EH ]G EzSC lodimepoazyd
ststezy jddd Mdmisjd ojdsddayydd ftoddj dwvs lsmw f
OotSLHEZARBOMY toj HJ dzj dad v , Colstster j§ dzd Eydilsr 9 08 Is .
dzj SBASH] BBsMIs! fsHHjty Odd™w tcOs datscBj todats? ¢ Statsfle
Mls j dzdz@pf JdIZOH Jtctso Odzdwv . 1 tetseo jHjdz" diMmdzj Hise Odedw
fted MlsOdzH Otsls dzts?2 CiRf sdetso € § mMd Misj a3 9 4 dzls d dzv 1

OoLHE-BteOMftejHjdzd ddW, fttsojHjd dn OdOdzdL .
sdzs yjor Jj mMdzse O: otSLHEZABSOMY toj HJ dzijdzd Jf 5 d3dfrfdifrpadiv
Ol esHddzO®Bd ud M¢dd sy mMmr, udmdzj dedetsj BsSHJ dzdtets

IsLHEA B Bjd o fBjihjddvs MsOjlmw GHAdS2
LW jChdodsmls: d fwOodd dsfls: OBk Mmdhlsj d
oBLHERO BB iMijudnPhthny cs @@dEHOBY HER BLOMNY 6] Hj d
COL dzssBCOL dzr j Isdf' osSLHENd & Mmbek2 f o s s:
COL dzdude | Wswkd e jhisd?2, Wsehkdekzw sflddkod d

[Mdzsodzr | MAojds' oL HERSEONfay jHS) s tebsfor O dzdddf § fistet
@O tediizdsSj 1.

a) A &) A

o)

. | ™, el
|~ ' {7 H
Iuw\‘\___; \___..Lﬂm ZL“_”X"'} L“.L”l t"i“_“lﬂan

tdmMezdase jIBY otSLHEAtSEOMYftej H dzj dad v .

 dzw ML HOddWw tfftjHjdjdds? Wsttdr Mistezd dny
Wstcdsdtokzs Is Ctsdf OC Isdzr j f dzsmCdj, dzj  tsdzdzr j d f
LOCtekzyd dedzr j stigbbfGlkdo dzts sde®dB sdzj | HtesMmisr 5 o L HEZA
sj, yYybt MsLHOsls C®BfOCIsdy jJ Mlstckzd (tdmikzdasS 2) .
sBfdzzy do OdedwV MEC ZOHMSdr Ytsd3jinh jdd2 [ 2] .



—
Il

I
"

tdmMizdzesS 2. S 90OHKOIdZ 2 ¢ dzOW tsdz

44 2yof ftod ¢ totisiledtytyaddid dnddylsj &3 o dzlsd dz¥ yd d
ftod d3j dgw 6 Isfpw  MIsSOdzH Otlsdz" §j YBSHAtSH'  Maj 3" otsLHLE
9" MsC ks L OcGtolkzy j dedetsls! ftsdijn jded?2 d dgjtsBr tSHJ s
HodY jdedw otLHEZRO s 3" MBEPHdemaz@ dag v s 3 PzdzO Y §

]l Mootej di3j dadz" = MC ZOHOR Htoddjdawels Isjndetsdzise d s
ftesMistcOdzMmiso OF diBi Y HE teWwHOMR] Misj dzdzOx j2 (tedmizdats§

£ s
AR A

Z

14

A . — -

{ dfMzdse 3. AtteRdtese Oddj Stif OCkds? Mistlkd

lted SOCHSE fSHABH] o §odjhjddwvs or ks HE
9 BLHEZRO HEBsdZY jdz B" Is! dagj Bjdegj] BHAdECOIdcts oL
B-daj Bjdeij 6 B3/ y O 1 &2 §oshOHd sk [ 4],
fsdzj flzd?2 BtSdz htsets BI j diBO.

J o MsC L OGtkY jdede" 7 sz jdedwir dzj SH detstotsH dz
feshsteOdhlss &jyHE Mlsj oy 0kd, ftdosHdls ¢ Istd&k
Mos?2 ©OLAjt d dzOf tcOo dzj dzd | HOYJ o fMmtsMmjdulsded »
d2j €00 dzs ) tedetsls! wOMitjH,j djddY §O0LOdE|lkicss ok
ZzOf tcOo dzj dzed W 7 .

[ v dmfdzj Hso OdzdY S Olsddyr ©OMYtejHjdj ddy ot
or f sdzdzj 20 BSHjdz' MCEZOHO ) o' MBS B2 L OCKEL S

t dmMEzdzs ¢ j4ydzrl2sftg@a tej L BSHJ dzd MS dzOH O



40000

23400
23000

1090 1090 40400

3000

(WM
IR 000

tdMkdsS 5. vjwlsjy MSEZOHO ) ©OL&jeOdd o ISt

7000

—
7450
000

Rz Istc iz d3j dzls 5 d3 dmmdzj Hise Odzd W f s fidzwSinouldtion tc O iy
f ot ¢ to Od3d3dets ¢ sSolifVitodky dzjSOsiE@s e 2 L od jls f sdzydls!
OoSLHEZBSteOMY toj e3] teg fipdzy dzdgs S s H BEH | dzd tetso Odzedw [ 5

I s e jHjdes Mz Hise Oded i ff HIHEYY G dzD fiydn@ Byt ) S
Cdf OCIsdy &g Mlstekw i ®’jyHE tWwhHOR] Mlsj dzdzoy j 2 .

RMrtHd J HOdzdz" §j Mmdzj nizs b dj:

-cOfMA S H T96tDL0R0ME; O

“cOL &i3j te 4 0 Qis4sE® 0 d3a.

-C s dzdswtsh §ted ssydeld ©jsh j sts¢

Cddyjfmlseots or kivlpdghds.tej " j IS¢

“tejhjlsCd ) HolktewHdr &3 O3 dzv d3d .

lteddz sts ©OL Bj N jded] tejh jlsss §H §alstdssd, :
ftesiBHOR &djyHE fMisj Oy 0kd (tedmkzdsS 6B s s fjvis dyists
ftesiSHOd. [ OMoStH &0 ftdlssyds 5 tjhjkSOn ftoddev ks
Bilsted, Gk CwO2ddr tjhjkbss Hs Mjd NS EZOHO ISOCy

tdMkzdssS 6. tOLBiMNjdd] tjhjksS. JIdH fejtnl

] tcjLizdz IOy tWOMYdlsO (dzizyj d' j @wlsdnkstcsm
(tedmzdeSd 7, 8).



00
14

t dMkzdss 7. sOwklsddd o Mmjujdkdd s fedlssyd o

ﬁggﬁ Cropocte|0.295 m/'s
{ dikdsS 8. sOklsddz® o Mjujddd s orlswyds o5 te

[ Bydes LOBIIsdIs! , Yyt MEstesmis! o tudzOk 4 & d dg& Y fdaf
e " JBOO329 3/ ), T@&O 295wy dg, - des dzj Is tcOo dzs d3j to dzts !
OBLHERO d@iYHE MiIsj dzdzOy O3] . sOCYj] 1Ists Atstetshts o
tcOBBY 21l ,.2sdels. (tedmizdesS 9) .

CUDLW=O

CkopocTb | 0.033 m/s

0.201
017
0.14
011
0.08
005
0.02
0

CropocTs [m/s]

tdimkzdes¢ 9. sOtlsddzO o Mjyjdedd s MCtstetsmisd o

10 HOdz®¥dC ) (tedMmbdese 10) ftedojHjdets ©OMY to]
BjyHE Misj Oy Ok o LOsdmddishisd sk o Mk’ .



0,03

0,024

-.D ‘.D
o o
= =
[l o]

CropocTb [m/s]

0,006 M

T T T
0 5 10 15 20 25 30 35 40

AnuHa [m]
—,) M (0,1 M 2Mm 2,5M w3 M 30M mm——dm
—4,5M — 5 —5,5M BM —6,5M — ]\

tdfm. 3.23. L ©O¥dC ©wWOMHwjH,jdjdd" NMSseshisd o

O 2Oz L dticlzs Hftedo jHjdeder § S Otelsdde o Mmjiaspodefsf d
fMHj d&zOIs!' or otsH 5 L dzOydlsj dz' dets?2 dzgj teOQo detsd3j tedetsfyls d
mMri & TsHOyYyd, d, MmMotlse jlsMmise j dzdets, dzj tcOo dzts d3j tc dat
Yybsts sy jls ftedoajmlsd ¢ EZRkzHh jdeds dr C€0Oyj Mise O.

[ dzw 9" Oo dzd 9 Oded W fHOHdY e OB s s idsQMP BE e B Is b
stccOdzedL Oydd oBLHEZRAtSEOMY toj Hj dzj dad v , COC dL d3j daj ¢
dL osj dzgj ded § o5 W tsted3’ ftedlssydz n Mlstclz2 . stsdsB d dzOyd
oL BBsy dzr 3 Y ted HJ dzd Is zOd dzlz yh dizicr sE® g @@ls o wided
{3 jddyvrs Btsd "2 L OGtlkzy j ddshlsd.

¢ d fiftids sy ded € s

1. dbdzt shdz2 ¢. 1. 1 dHELOOdZIJSO d O tesHddZOB] S O
[ . 1. RoOdztowlstets? iLHIMAs,M.1987.

2. Il BHicts9 l . RrR. Il sLHEZRstcOMY tog dzgf iz 6] dz'. detsj 1 I
R.¢. tkdwdzydoO [/ /1 19REck8Wgdz12d oth d.

sz tod dz, r. ¢. l dzdw dedj oL HER Sdac@®) datg fqlg dizj 2

3
e ydds 9 COMRJ O nteOdzj dzdW tw©WOMISdIsj dz! dz" = JwBHES
Hjtejjo //dzOMt dts d9pRHC OLT v . 3D
4, t sfdztse , H. H. 1JHtMOSd yj dzistcOdzd L 59 O dzdzt
OSIsdode &3 o j dzlsd dzdtetso Oded 4 d3 [/ H. H. t sfdztsoe , 1)
] dzsH tstso tsh dats ji 198B.L W 2 f)is o £53.5
5. zdhCddg . 1. ubBotej d3j dede’ § + dzgjteetst WW jCIlsdoa dz
sBh j Mise j dzdz" ~ L HOdzd 2 / [ . 1. zdhedde [/ 1/ R dzdzts
Otecndlsj Slskzter : oLGEdWH ©® BEHENMNjJ : wBtteddS IsjL dMmt
MistesdIsj dz/ dzs2DB , ¥ BidEIKQP Wb sdesV B L8 T2 RY j e Odz! :
"RLHOIsjd Misets vdf sdOW-GM.RPEDNDLLBEA. , 202 3.
6. Zaycev, O. N. Experimental study of the aerodynamic resistance of a esiicdl

heat exchanger of the outgoing flue gas€s N. Zaycev, I. P. Angeluck, S. S. Toporen // IOP
Conference Series: Materials Science and Engineering : International Scientific Conference
"Construction and Architecture: Theory and Practice of Innovative Developrf@érganisation and
Technology of ©nstruction Production, Kislovodsk, 1005 ts € Is W 2010 ts HMOIl. 698, 5.1
Kislovodsk: Institute of Physics Publishing, 2019. P. 055033.7 DOI 10.1088/1757
899X/698/5/055033. EDN APSLNI.

7. L Bdzr hjo, o . o . 1 EIsd fntsa;tshgdzfnls“au}scﬁ@dzlﬁwqc
ftocso jHJ ded d fnaOtgisudzf” tcOB tsls  / o . o . I tsdzr " jo,
dslstesdIlsj dz Mlsets d Isj ~ 62923 0zdzO1y. . B } 262V DNnHIEXB\INE). .



uvrs 621.865. 8
lrtalrsvrl 3z RuelpfRTULISIEOSRY[GBSRMRO[ L1 1 v [ om
forvRrRIVfcuoltd) oxARMult R CsuuvpEMmopfo] [1RCM
RdzH d dg.,1 s tsdztsRizs 91 jslsfetso |
1 0dzlsd2mMed?2 cetsmMizuOtemise jdede" 2 Isjrndedud MEd2 Zzdedoj
40dllglsj cBlztcc

) MOl j t©OMSter Isr dztso ' j Isj n dats dzts cedj \njlzfetind®)  tatd)jBNts
LOR 9 Olsdetsets kMmistets2 Mlsoa ©. t OMmdstsistej dz" datse ' j € tsdzf
sdzs ydor Jd mMdzse O: L Or 9 Olsdzts § EmMstcts? Mise 5, 30 dzd
¥ Otetsilsts? ¢ sfls! ;

J H O dzdzts 2 fMisOls! | tcOMMdiislstej dz BOdzd § z drvddy st .
OQoalstsBOIdLOYydd fHttsdL oatsHMise O, B ded B3dL Oydd yJ dzt
L CMmistej dB3Odz! dz" s EZMmdzse d W d3d , LORBj dzgv v yjdzse j SO d
LHBStetsg 4 W |

s dzOMMmd¥ d¢ Oydw BOddlf zdzVIststetseo, 5 udmdzzdslsg §
d Btsdzj 4 . 18 desdzd dzOdz! dets? cGtoll s sHi J didetsmisd : azj ¢
swy jdzr j (sls 201 Hts 1000 ¢¢) d Mmoejtorlswy jdzr j
L dzj Clstesdzgj mnOdzd yuj MSdj, cedHwOodzdyjmSdj, f dzj o 30Is(
OB sYj &3 d3j Misj : ZzOf sdz' dzr |, ftsHoe jMmde J, ¢ daj 8 30Isd
Bdljrdduy MSdi (tkydtsd EftcOodzjdzdi), ddalsj teOSC Isd
PftcOodzj dzgdJ ddzd EftcOQodzjdzdy ©® HJOdzsectsotsd3 toj ¥ d d3d

stsMisOo dz" j ydfdstsftc QROfadtfHztc Oy j dz¥ dzg®@ ted Mz dzC j 1.
Yyofplsj2 ¢C0O¢: ks ¢ tsils! f dzj yts, LOfwfls! j, cdmls:
sfdetso Odzd | .

NOKOTb

MAEYo —/

SAMACTbE

KNCTb
NALOHb / BAXBAT
MIATOOPMA —

OCHOBAHVE Pas—
[nA KpenneHuA Ha cTone/cTeHs,

t Mz dmSMIsOo dz" § yYyOMmlisd d3®dZ-CfU Zdzv ststc ©

[Oddf ZdzWv Istste M sMisB j dz OB SIsOls iz Mmdats otd®1ndzd ysdss E
HOodzjdedj, ormsCdj IjkifjtOlskztecr, Octj MmMimdo dzOW ftc
BOddf zdzW Iststc O, jets MdzjHkzjls fYHEtslstse dIs! Hdzv tc0O
JHddsets tejnjdedv Hdzv tBJ MY J i ded W d HNEAO B QAN Istats P d3 Qec
EmMdzsed?2. 1 tsHBtSte ISjrdsdzsedyjmMSédes tojh jded?2 Hdzw €



COMmEstej df t©jhjddWw Hdv fsorhjddy {S¢Mfdkzoksoyd
or MsCdn Isj s jcOkts.

I Mazzyod o MsCdr Isj @Y Jp@dltcddddBasdy Hj js Ofizs 8
k2 yOMmisd, vyt dORsHdl' v o daj § sMej Hmlso j dzdzts
Efstes2flsoj, MnjdkOkdudsts JLEBEOY jddj L OF o Olsdasd

{ Mk disSOR20 Ols dats | kifflstadsR i 8 Bls dzi ¢ 5 k&)is joifs P fdzo P,
U dzj &3 dzleT y OBY, dzjdyita, @50 Os .

viMdzse dw, MoewL Odedzr §| M or MsCddid Isj B J tOlsktc O3
sMdso dz' = fosydesmisdz' = Meats2Mmlse, yYlbsts HJjZOjIs dr ¢
Mded Y3 MtesC Mz Br, yYlsts o Mot ByjtejH' IstcjBlzjk
M ydodzdmlsse f§sHO jtea OV dmn fOMmdatsMmisd Mo W L Odzdets
BOded f Zdzv Istste, sMisOdeso C 52 ddzd L OdBj Hdzj ded j o5 1 tetsd
6] i3 dziF)dztf ¥ § B Oded J .

[JHdzdd3 dL o0OtdOdzlstse tjh jdzdw L Isdm ftotsBdzi &3 dBts
CjteOdBduyuj MEts2 tshdesoe j . 10d3j dz jj ©OCdr HJjlsOdzj 2
Ctejfdyder § 4 dzjdgj dzlsr d kL dzr.

IdHtse SjtOBdscd MmihjMmlselzjls jsistds diids jin ipEsO)ej Hn Is=d
sCdHde &3 d BjLBSCMdH j. 1t d&OL dzOyjdeds B 02 O
sedzj 2 stedz” &i3d, Isj ndzd ud MS d oi3q . binmndzdyi M Ow CjtcO
CdilstezS ydtsdadzg s, ddzmistelzdzj dzals Oz dzz® (f § & dzff) € listhsts O +
Mots2Mlsoe ORBd. 1 0 tedMmMkzdzSj 3 BEHjIs ttOMmdisistej dzO & dz¢

| Knaccudurauua |
Kepamuku
W— Enten besokcuaHan
L Kepamuka Kepamuka
Okena i
anoMuHuA
Al05 OKeva,
UvpkoHus Rantian T ‘ s
Zro,
Kapsm:( i
KPeMHUA «
Sic Kapb / g \
UMPKOHMA Hupua Hutpug Bopua Bopua
ZrC Bopa KpemHua UMPKOHMA TUTaHa
BN | SigNg ZrB; TiB,

[ dMEzdsOIMMd ¥ d < Oydy CjwLOoBdsd 5 ~ddidud ME iR



RLHJjddwY dL CjteOBdSd ddzjsls or MsCzs i tc s ydats
f siis svedlsktsejs2 Mlseo dw Mddzr Istej dzdv 1sOSdJ dLHJdzdw M

ZOdzsed dL ©OL ddyder » M zOetse. 1 O0ftedd3j to, ¢ SH
MdzOLSd d fHtd +Issd3 Mdzky Ol dzORBdezsets HBsdz! h j yd &
dmf sdz! L 2j Isfw tceO BUSHlplOE B AfiFls af @, o MsC drn Isj B J tOls k2t
tcOBtslIsT © 0OcGtjMmMdodz = MeJHOR, . . 98 Gbddyd) =
1 lssd3dz Mdzzy dls etstcOLHEBS HEtsdzr W j. [ hj BHddd3 ff dzs Mt
Biodzy § 34 da B2 orjantsdzw jIs ko jdzdydls! f§tsdzjL dzze dzO@
dzj Sslsstc’ | rOttOCIjtedMmMisdSd CjteORBISd d MmMf dzOe tse,
or MsCdnrn IsJ Bf j cOlskts.

e e

ﬂnomocrb 8799 5, SR S B0 3 B 6,738 F 2.8 IS 10 5,6 4,5 7 7,92
Temnepatypa nnasnexus, °C 2054 2710 2730 3260 3530 2973 1900 3000 3200 1400 1420

Mpegen npoyHocTv npu usrube,

MMa 300 800 330 1000 450 600 700 620 858 600 700

Mpeaen Npo4YHOCTU NpU CKaTUM,

MMa 2600 1850 2300 1380 1800 2200 3000 1279 3200 2000 1800

Mogaynb toHra, MMa 350 200 400 495 412 706 300 350 500 207 180

TeepaocTb no Bukkepcy, Ma 25 15 23 31 28 88 40 22;58 8232 4,4 2;5
1

TpewmHocToliKocTb, MIMa - M2 3 8 4 8,5 5 7,5 2 4,5 8,6

KoadduuneHT Tepmuyeckoro
1076 8 10 3,507,958 7,018 4 5 3 555 4,6 16 19:3
pacuwmpenns, — —

KoadduuueHt

BT 25 2 120 68 11,6 30 120 13 80 30 25
Ten/onpoBOAHOCTH, 7

v OB d&zdiyQ ~I0Odd Ui MSCdy d bifasidrdyimncédy Mes2mis

sOYHazes dL kOBdZdy" 1, offj CjtOdBdyuj MSdj d&BOIs
McOodzd o O d&3" j d3j Is Odzdzr . s OCYJ odHdats, Yybsts ¢ jteOd
f dzOe dzj dzd v , Ylsts WwWodzwjlsfw sHdddz dL f sdztsy dIsj dz
ftsorh jdadzgr mnztsj B §tcOlY Ists 5L d2OYOjls MtsateOdzj dzd j I
9" MsCdn Is j oM 5 dgepdgtz tc X ORI S O dd3j j Is fsor h jdzdz 2
fsdedy d dedzg’ 2 CsiWWdydjdels Isjtedsdud MEsets tOMmh dtej dzd
Bsdz Njj LdOud ddj Bfjtcwydsmhylted stipdsd fridd [ 2], [ 3].

Mt s w d wOmmdtsilstej dadz" | Mots2fMlsa® ¢ jtcORRdS d C
dgimf sdz! L so Odzedw © dzgj Sslstste’ 7 HjlOdWR Cdfisd dBOdzd
MtcOo dzj dzd W . 1 iBBaHdBs OS] MtcOo dzdls st fogzH i flzy ®
Hsdzg tso j ydesfils! HjlsOdzd ftcd ttOBtsls] o kmdazsedwrh of
Y Otetstf tesydetsmls . HtcOo dzj dzd J BkHjIs ftoctso tsH Ismw a3
Yydtstsded j o 52 Y308 OUEFrOX*s 2 0,1

r Ototsmis A0t Itsf esB® p e @z &KC dMdzj deds fted o' f
1 tod sj B jJ tOIlskzte] 1050 iz s © dzd 20m231 13
sCOzd detstsBtecOL 50 Odzd W, yYlsts tsL dz2Oyojls fwslsjtcs dBBOIs ]
YydeSCtsdzad joats?2 CjtcOBRdSd MsrtcO jls Y OtesMmists?2 € tsfls!

r Octsf esiyddsthlsihtf smMseB detsMis! dEOIsj tcd OdzZO OB BISOIs!
sj i3 j cOkztcOR . AqueCsdtso OV CjtcOBRBdSO MY smise dz@ tel
1800 ff dOctekzLCts2 o 20 [0 [4], o Its oatcj dzw



Is jfd3 cOIsktc® dMf sdz L s Odzedw 1000 , O ftjHjd {td
550 ftcd Hdzdlsj dz@ detsisd dmMfr IsOdzed?2 10000 yYoOmtse .

Il " o sHOdzdetsy MeOodzj dzdy ¢ 5C OL Odzts, Ylss ¢ j te ©d3o
mntezf CddB3 BOjtedOdztsds yifgy deOdzd dsizdd dejQiLldzdtfuss j" § d
fsCOL Olsj dzd , Iso j oH sMIs | sOC % 4 dqdid J s MC dzts dzdzts iy Is
EmMzsoedwvrs or mMsCdr Isj B jtcOllkzte o Iz ydmdzy or s
ctsotstedls s fijtemMtfjCisdo dzsmise gAY sSddf Otks D daf VL ©J &cOId3
BOddf dzv Isstets o .

g d figtids sy dzed € tso

1. ssoalCtse R. I ., rddzdmtse 1.5., o¢6BH©GOAd®Bs |
sjtedismMists2 CsmMisd € jtOddyi MEdn Csdif sL d yd tsdzdz’ n d
) bk tc dz@@i27.-" 3 -4 . -118.2

2. ljtejodmdzse u. 1 -, 1 Odzr CsomME OW  R. 1., 1
1dMd3g dzse . 1. RLEYJdd] dBIrO0ddyd mMédrms ~OLOSIS] t6
Zr B2 Si [/ 10kydz j dMmBeR).H Se@dzefB.2 d tOL tcOBBISC (.

3. RMMdzi H 5o O lF tc "M IsdazjWrdQ s ME dr Mots2Mmise € i
sCMdHBo ydteC tsded v d Odzs ozd dzd W /1
https:// earchive.tpu.ru/bitstream/ 11683/ 48177

4. ¢dzdje ¢.¢. {OMYjlbdOVY yj dzl O ensied 5§ jos QzlsP ¢
RLoJMmlsdw eor mMhdr bkydsdz m LMWA0-H] iz 2 -88.3Oh d dzsMmistets



ur s: 621. 923
lrtelrsorlr3r 1ot ROIARLVRZU LB JPBROU[VAL] TULIYOUIM
sdftw
RdzHddz ¢ S dmlulss ! ttelsdzetbeo o
1 0dzlsd2mMed?2 cetsmizH Omisded alzfac B d Is j B degf i nzdgP -~ € d d3.
40dllglsj cBlztcc

I MmOl j ©OMStrls' f§jwmfjClsdods j dzOf Oo dzj dzq W
Ctsdzj . t OMmdsslstej d ©OL ddyds j odH' CcOdlstse tsydzesd
sdzs yjorj Mmdzse O o tots@as 5o 5 zdzao Ists 5 ts ko offriCue v,
BON  dzO .

sOC drLeojMmlsdets, LEBYyOlrj fittjHOUYd dmfsd Lkt ls
o’ f sdzdgj dedwv OCdr WERS yd2 ¢0¢: fijtejHOYO Ctolzlswf
Yyofmlstslsr otcOh jdzedv o Pdrtsgf M tslbdls. orEMEzOs gD tcOL dzc
C tetsd3y ssets tsdzgd yYyOMmlsts §tsHoe jtce O Ismw Btsdz! h d d3
ftejHl wWodwelsqw o MsCdj IstcjBtsoa OdedwWw & dgOH j ) detsfylsd

[ dzv HBMmlsdyjddw {tIsdmr yjdzj?2 Btsdz OOBIsGjsdze j dzls
LB yYyOlsra SCStdzif d himsjtejd, YomMitd Sk ddL ¢ow
LzBO f(odtsydlsjd ds odzdwjls dO Mmdedy J dzd Istcj dzd W ,
fswodzws Isfqw ftcd tcOBtslsj 1 Isdrn dL HJdzd?2d of tdijj v PlsAd a dizj
hdesSCdd M jSCesds CSsdmMistczSIsdode » dMmYf sdzdzj dzd 2.
LEBYyOlsr n Ctsdzjfmp d hjiMmlsjtejds, dzOMjHNhdr Motsy  ted d3

4 5 6

tdfm. 1. JldHr LEBYyOlra Ctdzjm d hJjMmlsj tc] da

liyddzddznteduyd M ts§ ) Weew@ds szd LyxapdidsBdsd W) MS s L
Ctsdzj Mts ) dzOC dzts didg™ pizaf te s dezdztz jv d3d iz B \BONstisdpd ej eyl jtsijts ; L 1748
Ctodzy MEtsteB dzdzOW Nipfglinjstgdedzy 6L o jL HOO.

Il deOfmlstswh jj otcjddvy hdesSts fftodd3j dzve s JqtcOL dz
oJdytse LEByOlsra fjtejHOY, o Cdzt yos hdj tBtcOBBISC
d dzfls to iz d3J dzls ts 3.



l MmMewird fp BBdz hddi ttOL destsBtcOL dj d3 ¢ sdew d 6 ztc O
ssydetsmisd o GCOyifmselkz o jtorndatsmisd §tod dgd dgv e Isfpw
Isj rdatsts d yd MSdd Mzsy detsmisd dBwBseckls otsL ded € dzzls! ftod s
Ctsdzj g o MmewrLd M e jddshiswdd di 6jsdkjlstedyj M
LEzBYyOlsr 7 o jdzytse 1Isdrn Ctdzjfp L ObtezHdzd s dz' dets
ddzmistcz dig fitfls@ i3 totsW Jdz dz" = OBtOLdJoder » Stkzetse. 1 o
tcOB SIsOIs! 9 bkmdzcedwa or MsCdrn dOctelkzL ¢, 0O sOC Yy,
Hdzddzy L EZBO, vyl dzj Msdidzj dzdzts W o dzw jIsqpw o9 Oy de" 3 § to

Il sO¢dr MazEyow s sy dzts dH DiEHAdSE y dess dmpttsils' Cdizs Ll
qdzhistelzd3j delstsdy dzj dad3d s jd3 3iMmscts?2 MmewL &d twjxkh
tcOL dzdyder J|] odHr cOdzlstseo € (.

Ujndesdzsedw W ddadh dats? sBtcOBBISSd HJjIlsOdzj 2 tc O
toj OdzdL 2 Isfw  dz@ ctalils tdies d2ZN-  tdHttaf@ e, o dBtcOyd sdzdz” -,
d BOcdzdIlsdz" = d&Oh d dzO~ .

ltedd3jter SOCtsets tsBStczHtso OdeadW Htej HiNlsOo dzj dz' dz

4 5 6
tdfm. 2. JIdHr bijrdtdtcdy Mitets tBBttkzHBo Oded W

liteslststedzOw OB dlz®d " ROV AT Isdted@Bdzd 3 dzOvY dO" d dzO
9 dBtOYd s didgvy jBRIstetsB j ¥ dzOWdizQ0ded{lszROv 630N d dz0.

[ Zv ttOBtSlsr BBSttkzHBo Odzdw © COyYjMmMlseay tOBBYJ 2
COdzsso sydzr § dzOf sdzdedlsj dzd [ 1] (tedfm. 3) .

I sdz 5] tw©OL dssBteOLd] odHBe d WttOCyd2 cOdzst
tej h pdedcOL dzd ydgr = Ijrmrdsdzsedyj MSdrs LOHOY [2]. 10O
sBtcOBBISSd ddmistezdzj dzs© L B Mistestej 3 M j 2 MilsOdzd,
ILstsds ROLOCkjtedLizjlsmw ddLCt?2 MCsEsms! s @M j B3O

1 Of sczded s j dzr 2 ff tod B &Y | IsHywinls ks dts | BN g8 ts fyls O d
ol WEORO, foLotdY jls L OH GO, OfS tafi dzj dzd j € tets d3ts



o -

3 4 5

tdm. 3. lTtwddjter cOdzlstse sydz » dzOf sdzded Isj dzj 2 .
licgteOdzzdzr dL MmM¢C tstcdzlz fortc Codialzjdaj € HARESS ;stej 7 O; 2
31 G tcOdzlz dzr 7 ¢d Ozlz d&3; 5QZtc A dzlz K s tafdelz ) € € s5MO.

1 Of sdzded Is § dz! 3 dimftsdz Lkzjlmw H&Y tBtOBBIE
MCtekaed dzgdv CtetsdBsS HE 0, 03 &, GBEZOHOjI o' MBS
fsLotsdYjls MCtkddvis: Sws®kCd 6l 0, 03tcjddddd dgs
BOLjtedOdz 3. | Of sdzdzd Isj dz 5 ftsHatsHdIl Hddzv { sdzd te
HEf EMCOjIs f dzOo desjy M¢ telz,c0Aj Szdfd3.C etsdZ3sE Hts 0, 01

RL ftedeo jHjdedesets tsBBtczHtsSo OdzdW, HdzW tsBteOBSISE
Yyj dzj MstsB te OL dals' LBsHOjSIY d dififttcEpldys d&zOh ddzz (§f . 3, ted M
mMih jMlse j dgdets ddzalsj dzemdW¥ d ydtese Ols' f tesyJ i dEaste G tsls
fslssC O Mstslse jlsMisolkzs M jets cOdzlsso sydetse s dzgOf tsdzdzed Is
s telf gzgded " dzOv BO=AdazP Is f BIOH Ols ! otcOn j dzd 4 HJlsOdzd,
SlsdzsmdIs ] dz des -Myjzteb e B Yfds s 0 dz2Of sdzdzd Is § dzv Y ls
kjodtsdzsedujmMSd) oL By dsfisd ftod SBEOBBIC] dL H
udfmdzj hjottsdedy R LEBYOr 7 Citsdzj f).

g diigiti s sy dzed € tso

1. sObOdztse O0dzlsto sydetsects BB BtclzH 59 OdeO20.T A j dzls
URL: https://www.galtovki.ru/ (HOIO tBtcON jdedw

2. Rdzdztso Oydsdedz | Isjrdesdzsedd d Isirmadedyd MSdy
stclzH "™ W IsBOHjYEHsiE s @Dz . S dVs BAR .2 utsds 1 Hsiia Odzls.
41 B., RLHOIjd Mats 1 janvwhmisd 2e280260e d d3.  r

The article reveals promising areas of finishing the crowns of gears. Various types of rolling
equipment and iérs are considered.
Keywords: chevron gears, rolling equipment, strefanshing machine.



urs 004:621.039.325
1t

{yirfuevr s o1@tiRAud [ o4t owatniofu lsr 1 c RI11 I
{1frve frudrdfvgmEYrfrruodl
vydtededS 1.1., wjtejBWCtSO . 1.
A1 Juv 1] chdedfpi@emise j dzdz" 2 EZdzdoe jtemdilsjls dzOkz$ d
[.A. t4ihildzj 8 Oe
dionisu2@mail.ru
] MisOls’ j ftcdoe J HJ dz tcjLEzdz IsOIsT dmmdzy Hise Odzd 2
zOB StcOlststcdets? EMlsOdegsoa € d HdzW Jdedesets B3] d2O o
s dzt yj o' jzOBddcoOs: 5t dzOW bEMlsOdzso €O, w oI t, Soli dWor

4 5L HOdz] J§ BdSttOL &zOE O d3" BOIsj tcd Odzts o W dzw j |
Bdtlsj mndzsdzse d d . v 0S¢ dyJ cOMf osMmistc Odzj dzdzr j ftoj Hd3
SHdstOL s OV f sMkzH O, VYiafRsfisls! sizdzs @ g@An 'O ytd@mly js
dr dMmftsd L se Odedw [ 1] .

1 sdzd dgj te” dB3ts dzts Y ezt s dz@§ df @) GAsvdperidzw & Is iy w BdtstcOL dzOG
HsMisOlssydes o MsCts?2 Msjfjdz ¥ HJjEGWWOHOYJdJ, ftsils
SBBtelzHtSo Oded VW Hdzv  Hddsig) dztf v daiss )Y 2O ST P dz! dzts?2  Is

RisdzstsB d3j dzdzOW zOB stc Ols tstc dzOW EmMisOdztse € O f tots,
qosdestsB d3d dedzts? tsydmlscd dzOdetsff j ted3j OlsO dBsdzsydzss?2 ¢ d
HdzWw  teOL B h jdedw Isjrdesdzsedyd MSdnrn v dgffiddi@sdg: s ddyJ ff €
ZOmMsmMse, EMisOdatse dzj dzdzz® dz2O 4 Ctsdzj MO (tdm. 1) .
gL Cshstesets MtsmMistsdls t©ORO, Hitsdzy j dz2 BT Is! ¢ dmdz
dmf sdz’ L s Ols Al S1 304 ( Mls ©dz 08m181 1Bk Odztzotsidn
tcOL tcOB Ols’™ 8 OdzOM! ) f s &)tc Ofizslggsn s ¥ [ 1 dgtsH z Bzw cff tote
B IsOdzzsS sdzmistelz S yd 2 e.

bdze stedlsds ftetso jHjdzdY OdzOdzdL © dzOctelzL ¢ d da
COC OMO OB BteOIs st dats 2 EmMisOdetse € dtsdzdztsc s 5B d3J
gt i3] dzgdz" = S BdzsdtsS, §jtedMmlsOdz sdudi MSdr dOMMse
d MmtseMmlse j dedzsets 9 MO o wdl it [ 2]:

1) MsLHOdedJ MlsOdyj MEsets dmmdzj Hise Oded W ;
2) L OH Odzd § BOIs jtedOdzO 1 dzj d3j dzlsts @ CsdemistczC yd d

f sdgsh ' 8 d dzfipdsjteiz@ig) Islzfstistdo Odzd W  d30OIs j te d O dzO;

-

tdfm. 1. wljdH Joddzsects B d&3j dzO



3) dzZOdzts ) j dad | 9 dzj " dzd A MewrL j2, secteOded ydo O h dn
CdefflsteC ydd dOBstObtstds? bMsOdsaSd o il
4)

tdfm. 2. 10dtsyjddj odyjhdedrs MmowiL j?2 dz©O dMmMmdzj H

5) zOdetsy faBdjeL 5C d Mmddzr kwy jflsd dz® { dzj dzj dalst
EflsOdzso € (tedf. 3);

tdm. 3. 1 O0dzsyjdzdj odzj "dedm dOctelkzL 5¢ d Mmddzr Is

6) MfsLHOdzdj MjlsSd BsH | dzd ;
NLOfEkEME OdOdzdL © dMmMmdzj Hise Odaed v ;



8) syd dz¢ © fesydesfisd dMmmdzj HflasjdelgoR] dadpts wj ded) L dz@z' 5 6@
yo jlsdgr n 1 st (tedim. 4);

von Mises (N/m#A2)
2,024e+07
. 1,821e+07
- 1,619e+07

_ 1417e+07

_ 1,214e+07

_ 1,012e+07

_ 8,096e+06

_ 6,072e+06
4,048e+06

2,024e+06

1,483e+02

—p Npeaen Tekyuect: 2,068 +08

tdfm. 4. CHstcr dOftwy jdd?2 dMmmdzjHEZj BS2 d&SHj d&

I fkkzyo] fejoerh jddw Hsfkmisdd & dOfewy j dd?2
fese jMmisd sfsdidL Oyd® c¢jsdjlbiedd. I tso pfjld)lso dgd
] f zdzS-BOMGlzdzsc s Odze sted ls i30.

[ OChd BOd dz j dzOftewy jdzdw, oL dfCOshdj dzO@ §O
sBdj O GsH Hj2Mmsodjd MmMdd kwyjflksd ©OBsY]-R
fdtedmMsOod sdud MSdr dOMsMise tOejde'L d20y j2ddd W[ fd&) (ftda
Hef EMmisd 3" § dzOf oWy j ded v .

BRAUVV: ¢ 120,40

von Mises (N/m*2)

2,024e+07

L 1,821e+07
- 1,619e+07
- 1417e+07
_ 1,214e+07
L 1,012e+07
L 8,096e+06

L 6,072e+06

4,048e+06
2,024e+06
1,483e+02

—p Mpesen Texyuectu: 2,068e+08

tdfm. 5. [0O0¢MdEOd d' § dOfwY >y jdd” dmmdziHE] BB



f OCMMd B3Odz! dz" § deOftewy jded™w otLdedCOs1Ils o Ctsdzyg d
smdzse Odzdw CsdzmistelzS ydd. SL WWdydj dalskOC Biff KQaz' datc
2Ot tew ) j ded W n tcOo j dz 10, 2. 4 5G dzO fn dzts a1l 16. 13
B sOdzzsC sdzimfistczS ydd wWOe jdz 1, 3, ylsts o 7,8 toOL d
OdzOdzdL © CBL WWdydj dzlsO L Of OMO ftesydesmisd. v mdzse d

o d fifthds(Ezd ¢ 50

1. [. R. ]l szsmilsdzs 9 O, t .- RIMMdBZOJ dzts 9 O, o . J
Sj mdzesdzsced yd MS e 58 -BBREOIPMdIsj sOG, 8, 478

2. ¢ dzvv 3ts g §).9d SOLIDWORKS Simulationd FIOEFD.1 tt ©CIsd € O, d34 IstsH
dHitsdsedw [/ ¢.-f] &8MC d @& 3 9B @ 5§ - 1FBN 9785-97060646
9. - vujSMmls : L dzj € Istectsdadz 2 -6 f B dfd@sds'j Y dzO V-« R} o fitpldejtsdy
https://e.lanbook.com/book/131715

The article presents the results of studies of the strength characteristics of the frame of a laboratory
installation for ion exchange in the SolidWorks program.
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fteddzydt s9 Is j f dittcg) 61y ts dzGsaixayg Is BsH | dzdtctso Odzd tc O f
ftesyj MmMtse o Ibteketsftotso SHOR, SBBttzHSo Odzdd d Hte
B SBHO wWodzw jIsmpw Eydls ¥WdrduimMédr L OSCBdsO, st dm

ltojddiizh jMisea O d3j IstsH tsdzts!G JdgO OADdis a O lis jj tff distsd] tsds j ¢

1. vl tsdzy jIs fsotsHdIs! HllsOdzt dz@ 2 0OdzOdzd L
sfftcj HJ dzW Is! dmMssydzd ¢ d f tslsj tc! SjfdzO M or MsCts2 Is

2. [JHdCO OdO&ZdL O O hmdtseo § Isj f dztseo 52 9 5 dz
Mtsaig jdzdzr = JtosctcOdRRBde = Micj HMIse Yylsts H] dzOjIs JJ G

3. [dJBBHdCO f§tLrotsdwjls dHJdsdV¥dydtetse Ols! it
tcOL tcOB OIlsT 9 Ols adzd o fts dmr EfMmlstcOdzj dzd © , Ylsts MY tsh
fdMmisd B .
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(v 6] OdzdL Oydd ftedo jHjdedets? RBiltsHASH, GtojHd

1. uBbGt ddWstedOoydd  lkjfose’ s RO0LOCIjtedmls
sjf desmdzOB Y j ded W [ 2] .

2. 10 sMmdasd' jn fHsQdzdg jr fteddzd 5O s tjh jdedj s
ftososHdIsmw ydMmdzj dedets j BsH | zdtetso Odzed § Hdzw st tej
Euydlsr o0 h Ow f OQOdjlster MejH' d cjsdjlsteds fdMmlsj

3. 0dz0dzdL fodkyjdeder B tejL kdz ksOlstz® d Byt oh fdrd]
fslsjtevdd Isjfdz0 d ©OL®OBEkOl! ©jCsdjdioydd §&

[OkjttdOd d ojlssur dhmhdjHse Oded 2

[ibBHdCO dMMdjHtso OddY d&jlssHE®R Isjfdssts? ofs
gLtsdzvydd d orwedzj dzgdvw kyOfmlsCtse ftcorh jdadzg »  slsj

1. 1 SHGEBLSd®OBtsE JSYYE ydets?2 Istsyscd 4 tsH S dzs yd oz
MadMmlsj ddj Isj§ dzsmdzOey jded™ Hdzv dLbEyjdd®. uvilsOdsoe
COdRjte Hdw i j &S (.

2 . ltodd3j daj ded § W jdffoitfsmds?L so®diatp’'j Isjf dzso 52 9o ts
fso jtendesiisd lSthed df?2L f sl cPlsistcr i §sdsh i &
sftejHjdzjdedVY bktetsodw dJqLtdz"ydd d dOdzdydwyw ftlsjte!

3. [ tsH ] dzd tc 5 91OBfgjO BHSAsCkdD ~ff sdzlz yj dzdz" = H Odadz” = H
COwls, Gitejhjdjddy Isjfdodstf sl tafdwd dsjweldjCdsdie dzOy O

4 . 4 tcOo dzj dzd ji frdgifLtdAyis OoGikjtdad §| 2§ Sdzz yj dzdzr = H O dac
COMUjlsOBd HA&Y ByjdSd bsydshlsd &jlssHO d o wo dzj

5. ¢dkOdkdL GEibgHl@bee] ftdudd Jd YOCkskse,
kjfsftk 60 BPEB&ZEHHOYd2 6 bkdkzyh jdds JLsdvy
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t dMzdss 2. vjfdsedLdsddgs sBdjHse Oddy Isjf

tdLrkzdz SOIsT . d dm 0OdzOdzd L

R sdz L 59 Odzd J B IstsH sdzse d d OdzOdzd L O Isj § dz
Isj § dztsdzOB ¥ § dad v dz0 GMhdzse sdzWsjjlyf dzB stz | o tstrzdptets §f 5
fsHdz YO dj] ssHjtededL Oydd. O dzOdzdL fwLeotsdzvjls [d
mMdMmlsj &3 yJj delstcOdzr detsets Isj f dztsmdzOB Y J dedwv d Mmded L d Is

ltwedoJ HY dedzOW B SSHsdZEE W OdzOdzdL O fdelg H HlE® o d
Moot i3] dedzese s ftetsj Clsdetso Odzdw d dBsHjtdzdL Oydd
LWWJSIsde glazssf §mdzze L. C MY &z OIsOyd ¥

g d ffthlds sy dzd ¢ 59

1. zdh € (d deg, o . 1. Jfted HY dzj dzd | f slsg te! Isj
sj f dzsfdzOB Y j dedw [/ ¢ . JIsd&2G0B.C d d u/./-7&BEINPEMWEL]. tc ¢

2. 4 J H dzd dz, 1. o . s ftod d3j dzaj dzd & BB SSHO ¢lsyj
mMemMisswdzdw ©ktokkesfftecsosHise o MdMmisy O Isj §f dzsmdzOB
CdzjteejIsdCO. RLOJMIsdw or Mh daAj iludine dis BAl JjLHARGAHAE(DR] 24
1T3.7T4. -78.6

3. RMMMdz Hs9 Odedy o dzdwdzedw HJWJiGIsse o dBOIjtdO
B sSsHE®R ydmdzj dedztse ts dz3sH j dzd tetso Odzedw / RrR. 1. ¢ dzGd
vtsftstejdz // dwlstetsdlsj dz' @BalAsMAP231s | - Gitw | dz2BDBEDN] L ¢
EPZLYQ.

4. Zaycev, O. N. Experimental study of the aerodynamic resistance of a esiicdl
heat exchanger of the outgoing flue gases / O. N. Zaycev, I. P. Angeluck, S. S. Toporen // IOP
Conference Series: Matals Science and Engineering : International Scientific Conference
"Construction and Architecture: Theory and Practice of Innovative Developrf@rganisation and
Technology of Construction Production, Kislovodskj03 s € Is W 2010%6 ts HMOI. 698, 5.1
Kislovodsk: Institute of Physics Publishing, 2019. P. 055033.7 DOI 10.1088/1757
899X/698/5/055033. EDN APSLNI.
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stsdzvrddz 1. u.
[ smMitseamMEd?2 ftddlsjdkfemBoeod? Eddo jtthmdls

[ OdzdzO" t©OBBISO fsMmMoawh jdzO dL Ekyjdzdy ttsdzd vyJ dezlstetso
(SOC) o bkddojtmdlsjkon (sMmd2mMSs2 AjHjteOydd.
LOCBdztsHOIsj dz' dz" = btejBtsoaOdzd?2 t A, SCBbtster j BWL'™ 9
4 temMtsdzOdz! dz' n d ddeV stedzOyd tsdadz’ n H Odzdz" = . ] il
My sdz LEzjdgr j bjodsksedd, shsst] odddOdedj I+
ftejHsMsOodvjls MlskHjdsOd o di ¥ jmnidsdod dsd
sdzt yior j fMdzts e O: AJ dzlster d3ts ddd Jsdzdety fgds @, d dz% t5 tb g @
BjLGfOMmdsmls! , ©OLodlsdj dOor Cto.

J Mtse toj d3j dedetsdz 3 t6 § ddeV sted3Oyd tsdadzs’ § Is J = dzts d
SBtcOL 859 Olsj dz! detsds §tetsyd mmg , BJLEBY OmMdzesmls H O dzdz'
LOo jHjded2. uvdzdo j tofddidt sie'dzOyY B®eUzdL ez fydedzalster , tBtcOB
sBi jd&g" ddyde » d dzOkzydzr = HOdzdze" R, ftsHO jtoyjde kg
d LdOydlsj d dzs fsodzdwils! dzO tejfkzlsOydes. 1 1 Istsd3 ¢
2O ddzydH jdalsr, orf QA CIOCAdO ] Higjstedzd 2 Of tf B =~ tcOdzd d

Kidzster dBsdzdlsstcd dzcOlss hifzdp Mgt j b Pm dsdzse d yd f
dzs d BteeOdzdL OydtsdzdzOW diBsH jdzt, ftoj HdAZOL dz2Oyj dzdzOW
tcj Ocdtetso Odgd Vv dzO d dz¥ g OO pefstsizdz tojj dizi clmfts L 'R dals jt tc Oy d
Ededo jtemdlsjlsOdz dzgj Istsdz' €5 Mmdedy Ols! tedm¢d ftsilsjted
LOddzls j toj Mtso Odzdz’ = Msstctsdz o Is s d3, Yylsts EyjBdatsyg
ddzj s " drmMw HOddz' = d2O o' MSC A3 kZtctse dzj .

1 J BOEZSodDYOdE j SIstsds o dgj Hicj dedW vy Jj dzlstetse dtsdad Is tste
AJHjtOYdd wWodzw jlsw M smtsBMmlsotseo Odedj MmtsB dzt Hj dad ®
sBjMijudoaOv LOMNdkE JdW stekOydsdedets? MejH'
LO9 JHJ dzd W d3d . 4 O IR &O0d o dejdgs oL dgtsy dets o' H j dzd Is
fjtomsdzOdz' dz' R -16@dedz’'n en j(HAjJ1le O dz! dz" 2 L OStsdz ¢ [ B d daW
sjimnddtedwnr d & LORIs] dJdW stedzOydde ( A\

10Ctsdz B ff jtemMtsdgOdz! dzf = HOdgdz" = IstejBlzjls w5 BGtea
o Cdz6 yov L OMdllk tls dzj MOdS ydosdzdtetso Odzdzsets H sfls b
Ctedlsdyj MS e totsdz o o' ftdzdgj dzgdd {Isdr Istcj B ts9 Odzd
tcj Ocdtetso OdzdVY dzO ddzydHj dzlsr, ybts fsiB3ccOjls ftoj HE
O BPSCHozed] dz2Otelzh jdzdw BJ L S Ofmdatsisd .

AJHjtOd dgr 2 LOCtsdz ¢[B dJdaW sted3OYydd, d dz¥ tstc dzC
dqdW stcdsOydde MmlsOadls L OHOYE L Ohdlsdls: dJdaW stedzOyd*
dzj f cQo s tcdzetsets otsL HJj2Mlsadw. | Heffy tS§OCle Gxzd) fip |
ftesOsHYIS ftsH Mtesedd Ctdstesdjd, O MdMlsjd L O"
ZOtekh j dzedw yj deslsdesfisd d Swdt dHj dzyd Oz detsfylsd  d dz

Ajdester dwsdedlststeddzc® o bkdzdo jtemdljlson dmy sd L
¢ Ctltftgrtelg zr ByYjtejH! MdzjHlkjls tlsdegj Misd MdMmlsj &3 L
d Mmserlsdvdd (SIEM), OdzZsdodtkfdy j ftotsctcOd3ds
MydudoddL detse Odzdz" | dddziplOmz{df] dfls 'sBHo@E[stEL & ddzydH j



SIEM MdMmlsj &' dctcOLBS CWwOL B ftdd sdkvéls mMss
d Ctttej zdtetso Ols! HOdzdz j dL t©OL d&Jyde 7 dMissyded S
S5 jtcOlsdodetsj tsBdzOtelzy jdadj bcetetst d dzjL Odgj H dzd Is j dz

dbdzsdo qekmdy | (scwOddk B8 s o s Pk & i@k
(st | Bsckls s 5Ok v fosddS dkls: o fMjls! kd

sdfisj B OdZOkJLO kLOWdCO f§oLotsdvsls slidjyc
qMosHwh 2 Mjilkjots2 keOWdS, vyt Myshmsemsobkjl ©O
ZO0 § slsj dydQ@dz dz@r § OO

g dfmlsj d3" teJ 6dMisteOydd ddzydHj dzlstsea 9 Oy de' H dzw
BjLtf Omdsmisd d EZftOodzjdedw ddid. J[dzd §6Lotsdw
ftodded 30 dzr | dBjter d dMrHT COy3HBGE Mazzyow.

l dzj Hisj dzd j Motej d3j dzdz’ 7 Isj 7 dats dzs@Rls jodz’ buidzdjo jotg fi
dzj ktd €t o §dzOdzj fteorhjddy kttsedy Jdf stekOYJEs
OMmf jSIsj, Mt jddzgs HdW MlskHjddsso. 1 sHsBdE 2 yj
oL By dgsfis! fdsetejMisd §©O0Ckdyuj MSlEd, daPwts S¥o dv
00y dzr &3 His sczdgj dzd j a3 € Isjttejlsduj Mtk B ERZYJ dad & .

vbyomlsdy foLeotdwjls MlskH]j dsOdR dzOB A&t HOI! L O
5B dzOtelzy jdzgdé d tjOcdieso Oded® 2@ oL &JCOshdj k¢
Csltster 2 MY she mlse kdgdss dazju@di' dgler ~Y todzdLdtd 50 o 5B 2
fsHEslsOodzdo Ojls R € BEHEMNj2 COt! jtoj o Llts2 MW

wdzj ik h g5 ftoj qaskzh jflsotsds Wodvjlkmw ©OLodlsdj
ktejBlkjls O®OIdyjMSset o "djddv, B' Mt §toc

CsdzOdzH gzOo " C ts9 Clsster j wg dzw 6 s fyw osfMmistc] B ts9 Odzdz
HyWlisj dz2 desis( .
1 OC dz¥ yd dzd 4 . l dzj Htcj dzd j Yyd delstetso s dzd Is ste d dze C

bdzdo j imdlsj kO (MNd2MSs2 AjHjtOydd wodw,jlsmw
ftsorh jdedfizgv iz Stc 3Oy d ts dzdzts 2 BJLEBY OMdesMisd BicOL
foLotd jIs dzj bd s L W% jCldodes fleslsdosisswIs!
¢ ©wOBGlj, SlCtro0vhj2 fjtjHn dddd bddSod d j :
@ZOo " Cso d daPuds Wzsigfisd EOL o dlsd W .
g d figitidls sy dzed € tso

1. R. C. r OH Odg, .1 . [ OBRBOJ 9 O. g sftse ’ 5B J
RO tcOQo dzj dzdw dr Mo jteh j deMiso tseo Odedw o t sfymdd [/ /
2O fMtseotcj d3j dedetsdz -B2sOf j. 2020. . 24
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[ Oj BOIdyiMSdj &Ohddz 58] MdMmlsjd . 2020. w&. 51



J1TReOIV R umrf33t9PPERmz2r 11V L1d Mzt RRJOL13M 1o Jar 1
KOTLIN MULTIPLATFORM

vydgedhjo uv. .
[ smMisamMCd? odzdlsijrndduimMéd?2 EZdde jtmdls

dlsOIs: v ftoj HMIsOodd)Qid] j f) Hfip-g 23" sftc OB tSisT L Oh dh j dzdats
sMdese Odzdzs?2 O Ikjrdesdzsedd Kot lin Multiplatfor
HOdzdzr » d 90Oy desfisd L Oy §jteimsdzOdz dzr = H Odedzr =,
sBd M Jyddeder B JL s O dasdnistets onGRAdG , - , » toEddgs dzfQiv ¢ dz¥ y
EftcOQodzjded] ddaW stcdzdOydj 2. 1 sHtesBdts s dMmr o O Ismw
hdWtecsoOdzdj, Bl LBfOMdts] rtOdzgjdzdy SCdz¢t yi?2 d RO
o Istsds, Yylsts 1+ WWJiClsdoe dzOYW st s Rdad@zgdf 'O 1H @dafidr J- dzdstic |
sjrdzduyud MEdr dOoO" S8 © B AZOMISd SttdflstsctcOW dd,

BJLBY OMmdzetsmis d .

sz yjorj Mmdztsoe O: Kotlin Multiplatform, KeyStor

lojHjddj. 1 BHEjicOsdsH S da¥ Qipde’zfp tosdz? , B J MY J
MisOdzso dIsmw ftodtstedls Istsd3. H4SLHOd] BJjLtfOMdsEts
fBHRtSHO, ©Cdz yoeh jcets o MiBw dzgj btsdz ¢ hdWtese O
Cdzs yj?2 d 1+ WW¥JjSCIsdodetRy]. 1 tc @ Ddzflztzd | Mis O@dzelz’j & tcOMfT
LOMNdh jdedetsets RmtcOdzd dzdh © HOdzdz" » o Ctdalsj Cfylsj Isj n d

lteddzydyd tOBtslsr M Kotlin Multiplatform

[ 1] uvjrmrdessdzsedw Kotlin Multiplatform {§tsLotd
fted 6 sH dz'i Swazw s Oded v dzO tw©WOL dzd ydz' =  &zOIsSW sted3O~n .
sBhd2 oBsHEZzd BEZHJjI MtHjtey Ol! ddalsjteW j2Mmr Crypt

A Cryptographyi slse j yOjls L O ftesyjmim hdWictse Odzd v .

A KeyStorei tslseo j yoOjls L O ftsyj mn M twdOds) daffyJ L
Cdzs yg ?.

A SecureStorageB zH jIs dd3jls! djlstsHT Hd&zv Mtsh tcOdsj dad W
) LOhdWtetso Odzdetsdz d tOMh dWtctso Odzdzesdz o dH § mMsslso
1 CL B dzvwter CdzOMMmMse Cryptography d KeyStore.

Rdzls j oW j 2 fyr ® HOdzdthds REHAEGOCKEEARY Clsser 2
o) OdzdL 59 Ols! BYtejHJjdzjdeder j BjlstsH™ o § zOW stedsj daed
Bsy dets B dzs dMmMf sdz! L s9 Ols! o wBM jd§g CtsSH .

z0ed tj OdzdL Oydd

vifdtes CBGHO vwidzO dzsedG O OB TBIsT 9 CKotl i
tcOmMmdisslstej dzdé h Oetse toj OdzdL Oydd:
1. sjtedOdzdL Oydqvw/ rifMmijtedOdzdL Oydw H Odzdz" = : C

ftcj sBtcOL 59 Ols! ) ZH B dzr 2 WtstedzOIls  H dzw sBtcOB SIS ¢
Serialization Hd&v MjttdOddL Oydd i jiltg yde Of ik
L WWjClsdoder 2 ftesyjmMmm ftoj sBtcOL 50 OdzdWw H Odzdz" 7 H dzW

2. ZdWtctso Odzed j/ 1t OMh dWteso € O H Odedze = : H dzw tSB
HOdzgdzr = 3  tod dzj dzn2j5d% OHdzEWs tehddsiidic BEBdzd W d teOMh d W to
slseo j yoOjls ddgstjdegirijdgnh yCr yC slstster 2 Bsydls BT s tc j
tcOL dzd ydzr = Odzestcdlsdisseo h dWtetseo Odzd v .



3. 1l jLtsf Omdats ntcOdzj dzd J§ Cdzs yJj 2: ¢ dzs ydq h d W
BJLESf OMdets, ylstse’ ftojHBIsoteOIsdIls! dma SR tesdzd IsO
Key St oQ@ el;B8y Ghain. Clsd & ~nO0dzdL d&3¥ B J M j ydo 08 Is

4. MtcOdzj dz2dj L Oh dWtctse Odzadz" = H Odzdze = : L Oh dWtcts:
HdME] M dmfisd LseaOdd]j 3 BdBddtslsj ¢ d Dat aStor e.
dLodzj yj ded W LRO hH(CVdils orO dffde’ - e O dzd dzd M O.

Hnd BO BISSCO HOdzdzr = L OMdhM j dzdzsets RtcOdzd dzd M O

RMaBHWY dL ofMmMjets jtoj udmdzj dedetse s d3tsy dets Misfmis O¢
tcOBtslsy M BdBAZIBI] Cts?2 L OMdh jddtse s RtcOdzddzd © HO

48R tcOdzj dzdJ H Odzdz” = :
sJtedOdzdL Oydv: wodzden] Migacid OUgEssIEGY o J SO
ZdWtetso Odzd-listc B SON dW ez j Isfpw M M sdz L s Odz
MmtcOdzj dzd 4 S dz¥ yoO: Cdz6 y hdWteseoOdzedWw 64 dzj tod ts
KeyChain o LOsadMmMd®smisd ls f dzOW tstedzr . [ 2]

) HtsntcOdzj dzd J H Odzdz" - : LJO N distE O ErzdzIsjnv H E@adz
dmy sdz! L soOdzdjd3 Dat aStor e.

ltesyd M dLredzj yjdzgdwvw HOdzdzr » ftesdMmatsHdls o sBtS

vd g te! dzj sBrSHd @S MtsL HOIs! f zOIs ¥ stcd3j dzdz" j§
Bzdz' sdf zOIsW sted3j dgdzr 2 G &zOfMfp Secur eStoragdkey dd tod
dLrodzj yi dzedvw L OhqWtetseo Odzdz" » d tOMmMh JWtctse Odzdz" = H Odz

1 OC dz¥ uJ dzd §

tdOdzdL Oydw L Ohdh j dzdztse 58 1s 6 tc @zgzd didchts@ Is 5 © dzde'tsry § M
d dzt stedz3Oydd . Clsts yjdzr 2 Ctsd3fdzd €M d3d te, dz0y d dzOw
BJ LY Onddadgj dzd § d3 ¢ dz¥ ygJ 2. [ dz Isdf dzOIs W tstcd3j dzdzOW
I WW ]S lsdodes toj OdzdL tso ' 9 Ols d ftsHHjtY o Ols! sO¢ d
sBjMfjydeoOw or MsCd?2 kttseojdz2 BJLGSYOMdesMmisd Hdzw

g f d figftids s ydzd € tso

1. Moore K. D., Calos Mota, Saeed Taheri. Kotlin Multiplatform by Tutorials (First
Edition): Build Native Apps Faster by Sharing Code Across Platforms / Moore K. D., Carlos Mota,
Saeed Taherr L-1 tRazeware LLC, 2022.485Mm - ISBN 9781950325627 (ISBN 1950325628).

2. Elenkov N. Android Security Internals: An-bept h Gui de t o Andr
Architecture / N. ElenkoW tc j H. d. Batyer- 1-j d L. HR L - tsSan Francisco: No Starch Press,
2015.- 432 - ISBN 9781-59327581-5.
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uvrs 004.855. 2
s/ oevrtrRY AR 3Mm & Rul [[RNHJIBYTHON
rLdydo ¢. 1., skftedwdsso O ¢. ¢., & Odadzd S
sdBdtemMCd?2 AjHJjtOdz dz" 2 vdzdo jtemdIlsdls, RdzMisdlsizls 1
d Wddzodmse, steOMdzsw temC

s zOMmlsjtedL Oydw wodzw jlsw wHdedd3 dL € dzs @ o B z gj teth
Clstster 2 Lok jls ctezffdteso Ols! Bl jSIs' 5 Mot
sdz¢ yjorjg MmMzsea ©O: CdzOMlsjtedL Oydw, oBBOh qdedetsj -tsB IZ Yy
means

s zOMis j ted Is@Y aizy IssH BOMN Jdzdzse s tsBlZYJ dedw, MY s
HOdzgdzr » dz20 dzj M tsdz €58 ek, ddzd ¢ zOMIsjteses, IO
Btsdz hj MatsHMisea O Httke M HBketsd, yYjd&3 M B jJ CIsOC
Moy » By EdY L (e ftoesctcOBRZIJtetso OdzdWw H &V 0OdzOdzd 1
ftoj HBMISOoadzw jIs tsBh dteds’ § oL @3ty detsmisd Hdzw o' § 5dzdz
Scikit-l ear n, Pandas d Matplotlib. glh Mo lzjls d3dzt
Colsster B Mfagpd ftoj BN jMlsoa® d dzgj HsMIsOLSd. 1 0dBtS

1. [ j Istshtc k H dzth8ans) K

2. RjtcOten dOyde§lONtcd L Oyd W

3. [ j Is BBSCAN (DensityBased Spatial Clustering of Applications with Noise)
4. vff j S stcOdz dzgOW C dzOMilsj edL Oydw

ddzOdzdL d € dzOMmlisj tedL @ Qdjvlzlz' v Odgdz’dd & ¢ tdfAedlsdzv Isd
tejhjded?2 o tOLddqyder » MW jtOR HJWIsj dz desflsd. 1 ©
L OtcOB tslsdats? f dzOlsj d Htkzedrn 1 Ctsdtdidyj mMcidn ¢ C
tcOL dZzdydY d ©OLtOBBIOIls! B@Bj o7  dets L HIESL! tc O @ Idz@ fi
LOGtlzL dIs* o Python, o dOhjd dmMmdzj Hse Odzdd dMmY ts
mMkei jSIstse t A LO 2023 etH (ftdMm. 1) .

import pandas as pd
from sklearn.cluster import KMeans
import  matplotlib.pyplot as plt

data = pd.read_csv( 'L OttOBBIsdZOY _f ZOISO. csv'
print (data.hea d())

{ IMklsG 5H HA&Y LOcCkkLSd  fshdslsed HOdd A

v fdte! ML HOH dalsf LdPsiHdiddz! d3JClsdiChdsd dzts S lsw (t dfp. 2)
sftjHjddls! sflsdBod dsj Csddyjmlsets ¢ d&OMkj e .
COLdr &5 SsddujMmMsotsd $kOMlsjtses d Fomsesdd ¢toOW
COMMissY dzd2 ©ls Issaly $S ®ded wjj ifisac® JHEBORHls j tso .



inertia =[]

for Kk in (™ ):
kmeans = KMeans( =k)
kmeans.fit(data[[ "fMtcj Hdz2v W _ L Otc OB SIS[PzOWY _ f &zOs O
inertia.appen d(kmeans.inertia_)

plt.figure( =(12,
plt.plot( (1, ), inertia,
plt.xlabel( ‘Number of clusters' )
( ‘Inertia’ )
‘Elbow Method for Optimal k'

t dmMz2zs$ 8H HzW f sMistetsy dzedw dssH j dzd & dzOMmisj ted L C

MeTon nokTa anA roga 2023

WCSS

Kon CTBO KNACT

[ dMizeesq 6OV dS dL dd daj ded™ ddzj tydd s ¢ sddumls

10 cteOWdey B dhjds ssylded s see§ b5V q dzj $5Hdzj Mk B¢
L dzOydlsjdz dz" 5. SClsts d BRHjls SflsdBOd dtsj € tsdzd yj f
odHdd, Yt " &sCsls! " &@OSsHdlhY fed k=3.

kmeans = KMeans( =3)

data] 'cluster' ] = kmeans.fit_predict(data[[ '"Mtej Hd2W W _ L Otc OB 5 IS]P2O W
(data.head())

t dinlz4lzts G s Hdzv sBEYJ Y &BsH]dkd M toflsd Bod daf

vjfjte! 2 dzOfp j Mls H Odzdz" § , tcOL HJ dzj dedz’ §  dzO
LOtcOB tslsdets?2 f dzOIsT dzOMmj dzj dzd v . [ BsyjdB ftose j Ml
LOCtsdetsd3] tedetsisd dGZiyHEZ EkEtesodzj 3 L OtcOBtSlsdets?2 ff dzOIs
t A

[ d&zv  tcjOdzcfiwj dnkzBi jSIstso t A dzO C dzOMmlsjter o L 09 d M
ZOMj dzj dedv sy dets o s sdz! L 59 Ols! MW -d3j B t8ikz-eBAZK O dzG t
[ jsintckndzdr WwWodzW jlsmw HdddB dL MOkr 7 ftetsfmisr A
CdzOmMsj tedL OQYddH J Mdas® dzdze yOJ Isw o t6OLHJdzjddd HO
Mzdidsz C o9 OHtOItses tOMMisswdzd?2 diBiyHE BT j SISO (



import pandas as pd
from sklearn.cluster import KMeans
import  matplotlib.pyplot as plt

data = pd.read_csv( ‘average_salary_per_region.csv'

X =data][ ‘average_salary'

kmeans = KMe ans( =3)
data] ‘cluster’ ] = kmeans.fit_predict(X)

plt.scatter(data[ ‘average_salary' I [ I* (data), =data] 'cluster' 1,
='viridis' )
'‘Average Salary' )

t dmMeBesSs sH dzO Pyt hon, C(BBbttr?2 ffoLeotdvjls O
L Oo d Md difistidsefdzjsl L OtcOB slsdzts?2  dzOIsr dzOfj dzj dzd W

K-means Clustering for 2023
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t dmMkzezsd L 2OdzdL Oydw tjL kzdz IsOIstse € dzOMmiIsj tedL O

] HOdzdesds S tsH] ftojHY 8dZOEOjlsmw, ylss WO2dz ' av
MtcjHdzj 2 L OtcOBslsdats? f dzOIlsj  dzO Qjjdsjfdzd wo tfRsy t fiploeni, j €
or fsdzdz” jlsfw CtH. }wshd of {oddj ddY StHO, dO ¢t
t A dzO CdzOfMmlsjter © LOadMmMddtsMmisd s MtejHdzj 2 L OcOB
d Htezedj fOttOdjlster € dzOMlsg tedeOOJ dzd M dzls y Bzfs tzP &) & t5 @&
5 CdzOMmlsj tetso .

g d figftidls sy dzd € tso
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FrMfTARIECIURTIE LT RUVOIRAREE G 1t (f(ZRY OV RC

(erRUdlaod s vuotilrRWRIDHL I TE LL1T O ST
COMSOL MULTIPHYSICS

vhCse ¢. ¢.
1 Oz ydeRC so sHdIsj dziu:. [ toj d3d dz
ALt Juv 1 ctmuvuv dd&3. 1. R. [ JdzHjdzj jocC

Y—
Y— F—

o3 Mdlsj dzd cettedL sdzZlsOdz dese s Isdf © o dzOMlstswh jj
~dBdud MEts?2 fJtetsd3r h dzj dzdets s d . Il dzdr dBscekls ftesdm
tcOmMlseastej dzedJ , MMy jdzH dJtese Odaed § , Isj f dztstsBd3j dz2 d Is
fdtej B3j " h@azd flso dzv j Bts§ tOL dzd yde" B Isdf O3d §J tej 3
or BdtcOs Isfpw i ted ftesj SIsdteso Odzd Mmdsd MdIsg dzj 2
fjtclcOBOIST 90 3" J dBOLjtedOdz . 1 HOdzdzs?2 tcOBBI
sBdMfjuyudoeOshdrn il BhbdoOodd gzl sstetsets ff toisc
Ctodzyj dzgstcOyd?2 o wBi Jd&3dJ Y dHSC MIs.

sdz¢ yjor g Mdztse O: fJted d3dd " do Oded J , szt d dzdzr J 3
tcOMftej Hy dzj dedj MEBEMIsj2, COMSOL Multiphysics.

ljtejdi3ihdoBtlzd f esyj My, dzOY tgjCdaciiyj datlg 9 H disie tofHfpitscliry
it BINdoOrh JqadMmMw W OLOB] HdY HEBHsdBAddY APFEE,
odzdwes hdj dzO HOdzdzr 2 Htesyjmim d ftjHjdvshdi f
flsd § 4 dz, ddzlsj demdoe detsls: d + W j < @l dgts s f fif df Qly tef]
BsH) dzdtetse Odedj ftetsyj MmO it i3i" doOdedd N dHCEsMIs
Zzodetsdzj § Bflsd BzZOdz dets?2 CtsdemlstczS ydd, B Mfj ydoe O

t OBtslIsO ftsMmMowh jdzO BsH | dzdtese Oded ¢ GdHtetsH d dzO d3
CoRf sdz] dEsts stcd L sdzls Odz! desdz Md3j MdIsj dzj Dftf sl © Geded & 2
sOyjfmsets § jtoj d3ih do Odzed W syj dzd o O dzts iy fts ktotse &
BOIsjtcedOdzso o B j BB Bl otcj dizgjded [ 2] .

Il HOdzdzs?2 tOBBIS] HtedojHjdzr tojL kzdz Is®Os hyjdezj
EmMistes2mMlsoe © M ECOLOdd) B3 fsMisOdtsa ¢ d LOHOYd d my
f OtcOd3j steso f jtoj di3d " do Odedw MM jdzt dd B ssHBR ISt

10 SCtedbjted? tyjdid fsyjmmo §jt] &kjh doe0ded"
Holkzrn (R dg dzstseo, Cobtes] ©WOMMBOItcd d © dzts ;) elzO iy Is ¢
fjtej BINdoOsh jeddDmMte®dzjlgg OCOR H] dzO Hokr € i tsd
stsd, Ukt jMmdd ojhjMmss0 dj §jtej Bj" Ode' | dzB®] taths g
dzt Bts?2 Ctdzgyj dzlstcOydd, 1 lstsd3sz dzOdetsdz’ " jj LidzOyj &
Mz Hs9 Olsj dzt dets, JMmdzd o B ¥y 3y tj OCIsstc® o IstsYyst
0,25, Ld&Oydls mMdiiMm! it B3ih OdzO. CQudELoNCi] odgHAGZdHAGL
tcOMmMydls Brdz ftesdLrojHijdz 8 Co0OLdMOdyimMEsdz toj ¥ d

v zteB d dzdz" § 3 h ©0dzC d W dzw s Isfmyw o MsC sd dals j dzf
fltcj digi h do O h d igd EmMlstes?2 Mise Od3d , fSHRBHWHNJj t
mMEmy j dzHn dJtctse Odzd v . ) HOdzdzs 2 Mg OBs §  cOGgdgis o f ©
B4 " O fcC56]



{ dMkzdetsS 1.
I Ols SOl te'ils OV skt d dzdzOY RBj" O&kzC © M) L Oc dzkls B

vkzteB d dzdzOW Bih OZE O M L Oc dzglzlsT™ dzd o3 dafsfif ipde £ HOtszE O ded
tejhjdedv tOMMBOItedo O d3ds?2 L OH Oyd .

liBiltedyi MCOVY fsMmisOdsoa CO L OHOYJ

1 OHOdd ] ftetsyj MmO §jtej &3ih do Oded™ My § t5HEC dz% yJ dz
fMH j &zOB2O o 2

I O dzdzOw Gz lstcdw B dzO f sistetsj dzO Ty dmt ts
fjtoj BEFM RO EMmls CBISOIs o o

tdMkedss 2. ¢MSdL ¢ jsdjlsedd djh Odks d

AdLduimeovw fMmMisOdesoa O L OHOY(d

[ dzw BsHJ zdtetseo Odzd W H O dzdzts 2 LOHOYd B"dz 9" Bfto
NdHEBMIsd d dzfj EMisOdetse dzj dets dzOdzdf Odedy dzO Mmilsy dz
CteOQodbb@ydWdL dydesmisd ttOmMyd s (tdm. 3 d 4):



Label:  Laminar Flow mm ! . . : ! ! :
Name: spf -
2 70
~ Domain Selection
607
Selection:  All domains e
1 ‘, 507
: B
3 =l
2 P 40
0 ¢
307
207
» Equation
107
Physical Model
Compressibility: ol
Incompressible flow e
-107]
Neglect inertial term (Stokes flow)
Enable porous media domains Azol
Include gravity 1
Use reduced pressure 30
Use shallow channel approximation w0
Reference pressure level: 5o
P 1fatm] Pa
Reference temperature: -607]
T. User defined a i
-70
293.15(K] K

{ dkdzsS 3. uwoG2Mlso0 (ElsEC O

[ dzv Istséts, YlssB" L OHOI' ot jdadj dMevig L s O
Mesh o Ctlsttets? o 'RetatigDgmiaifimvdzVdztoH Bdste @ L sdz ff j tej d3j N ¢
Me stetsisd (otdafCif. j dad)wW.

Label: Wall 1 T * ! * ! * ! '
~ Boundary Selection 707
Selection: |
60
1 (not applicable) .
2 (not applicable) o J
3 ] 50
4
5 & 407
6 (fallback) ¥
7 (fallback) "
8 (fallback) %
» Override and Contribution 207
» Equation
= 107
Boundary Condition
Wall condition: o
No slip e
-107
Wall Movement N
-207
-307
-407]
-507
-6071

t dMkdesS 4. JLOddBsHj2Msoadj §sksCO Mt fMisj dS O

Label: Rotating Domain 1 — = : L L L L n n
Domain Selection 707
Selection:  All domains [<] Il
60
1 \_
2 "
3 [ 50
R N
a i )
5 40
307
Override 20
~ Rotation
107
Rotation type:
Specified rotational velocity 8 o]
Rotational velocity expression:
Constant angular velocity 2] -10
Angular velocity: .
g y: 20
@ wi*2*pi rad/s
Initial angle: 3071
@ 0 rad
. -40
- Axis
Rotation axis base point: -507]
0 X ]
m cn

{ dMkdzsS 5. 1 sHody dzO" fjlsC O



vOC Y] HAzYW BsHjdzJtetso OdzdwY Ho koW OLds?2 YdHStMIS

Phaserield-sf teJ Hj dzZW J Is Mo w L Odzdz" §| § OtcOd3 Iste” W OL 59t
ZOlsvwy jdedy d bsdhddkz ctOddyr ©WOLHJ d&ZzO.

[Mdeso dz" d&3 L dzsd3 wodzw jIsfqw WEdS ydw Phase Fi el

WOLtseosets ff sdzv, o dzj h dg¥ & fno sB tsH dzlz L dzj telstfe s d
Ydrduyud mMésets dqdzlsj e j 2MO © Model Buil der IO¢Y%J
-lnitial Values, I nitial Values, Fluid 2 d Wet

Settings v

Phase Field

Label: Phase Field e

Mame: pf

* Domain Selection

Selection: All domains -

=

B

v Equation

Equation form:

Study controlled b
Show eguation assuming:

Study 1, Phase Initialization -

Var -Val +o0,GIV -Val = (1+ 20,,)GI

* Discretization

Element order:

Linear -

Dependent Variables
tdmezdzs¢ 6. [ JIBBHdCO ©WOMYJIsO Phase Field



Label; Initial Values 1 = 1 1 1
80— mim or
* Domain Selection 707 =
Selection: All domains 60 i
. . 507 B
[==C] - ] B
- 2 (overridden) =] 40
3 207 i
4 (overridden) L3 207 B
104 B
o1 »
. . . -107] B
~ Override and Contribution i B
-20
I> Equation 307 -
w |nitial Values 407 B
Phase field variable: 50
- 6071 B
Specify phase hd i |
— . -70
® Fluid 1 (§ = -1) 801 mm
'::' Fluid 2 (¢ = 1) |_50 IO |50

{ dfkdesS 7. JwOddudets L dzOyjdedj HdzW  jteots2

—

Label: Initial Values, Fluid 2 =1 1 _ 1

80— mm D -
* Domain Selection 707 -
Selection: Manual v 607 i
507 B
2 L
. - 40
M & 307 B
: 207 B
107 B
o L
) . . . -107 B
~ Qverride and Contribution _ |
-20
- Equation 307 -
w |nitial Values 407 B
Phase field variable: =0
- 60 B
Specify phase - _ B
-70
() Flud1{p=-1) _ |
e Els ° -80 T T :ﬂm
(® Flud2({d=1) -50 0 50

t dmMkz8as$ | tOdzed ydetsy L dzgOyJj dedjy Hdzv olststets?2 Y dHEC S

] Odzd yo© twWOLHjdzjdedw dHSEBMIS]2 Br d&zO or Bt OdzO
fesyd MMO (wdm. 8).

[ dzv  f sHGCdz6 yjdedv bteOmMmMdteseoSd yYyOMmlsdy o B
ftesyj MMO Particle dp.ac9)n:.g for Fluid Fl ow (ts



Label: Particle Tracing for Fluid Flow 60

mm
Name: fpt
507
Domain Selection
Selection: ~ All domains e 201
=D | : ]
2 30
3 0
4 el J
20
&
107
» Equation o7
- Particle Release and Propagation |
-10
Formulation:
Newtonian <] 2071
Particle release specification: "
-307
Specify release times e
Include rarefaction effects a0
Store extra time steps for wall interactions
Maximum number of secondary particles: 507
10000
-60 T T T T T T
Additional Variables -60 -40 -20 0 20 40
Particle size distribution: == progress [ Log
Uniform size e [= E&v 4+~

Compute particle temperature

Enable macroparticles

Store particle status data

Store particle release statistics

Include out-of-plane degrees of freedom

tdmkzdzse 9. uvttOMmMdeseo C O yofmsdy o Bl jd&3d Y dH

Label: Particle Properties 1

Equation
Particle Properties
Particle material properties:

None

Particle property specification:

Specify particle density and diameter

Particle density:
Po  User defined
1150 [kg/m~3] kg/m?
Particle diameter:
dy 20[um] m
Particle type:
Solid particles

Charge Number
Charge specification:

User defined
Charge number:

Zo 1
tdmizdzs¢ 10. woBs2Mlso O yOMmisdy

rdzv fteddsyjddy mMdd mMoftslsdedy dd” ¢ De@fhisdy
Force( edm. 11):



Label: Drag Force 1

uuuuuuuuuu

vvvvvvvvv

P Density (spf)

t dmEzdzs ¢

sBwn =

u  Velocity field (spf)

t dmEzdzs ¢

11.

12.

1] sH G dzt yow

Multiphysics

H O @A@VSOL Mettiphysidsd ©Oo Istsdi3OIsd yd M¢ d

[«

s

(5B 0o dzj dzq j

q dz'

mMtsf tetslsd o dzj dzd W

00 Misd uGEEsHYEdh.q YA L)l

507

407

-10K

-207

-307

60"

Multiphysics T fftsH j .o d Is
Bzdz! sdw dL dyud ¢ dn
Bzdz' sdwdL dud M¢dn

9 Model

9matSHO H dzw

Buil der
ltojHBY tej Hj dzj dadz" j

sBh dn

Blzdz! Isd¥dL dud M dJ
BsH j dzdtetse Odzed v,

d
Wdudud mddid Wizl ddzlsg oW j 2™ e

ftoj HiSYte)Hjdjdede 7

ddazd dhjdls o
fpewL g2,
MowL j2

[ 5] .

Gzdz sdwdL dyud M¢dn

Yomisdy

HitsB C

dzO dztf 3 d o Iz dz€ m of gf

Colstster j, 9 j oW Is dzfs
HdzW ftejH]dzj dzdese 5 dzOB
Bzdz! IsdwdL dyud mCafjnlsteds:] tolg Q!
ftod dztsy § dad

mew L d, dmf sdz! L 2w dz¢ B 52 dL
9 Btsy J Isd ftcsH Az Ols! HtsB O9
dc3tsH j dzd , CSGHO o

Blzdz sdwdL dujmédn

dqdzls j oW j 2 Mtse



{ Mdzd o d&3j Mists 1 ssets o7 twjhdlsj HBBOoadvwIs! WdL d
fteseojtedls! , yYlkt COYHT2 Isdf W d3 d¢ dejd dzdiz! istOGS dzj dkc
Emdzts y dzv Is ¢ B Hj dz' HEBOo dzww jhj Hdd ¥YdLduyd ME
Bzdzr sdWdL dyd mMS ke MmeowyL + |

1 OMmMtes2Cd Milssd

Label: Mesh 1

Sequence Type

Physics-controlled mesh -]
507
Physics-Controlled Mesh N
Element size: 407
Extra fi a ]
30
Contributor Use 8
20
Laminar Flow (spf)

Level Set (Is)
Two-Phase Flow, Level Set 1 (tpf1)

{dmizdsS 13. ¢ o ls SuggEsHdjgdin SRy ffgljldsjCasy 2

Element Quality
Quality measure:  Skewness

Statistics

Complete mesh
Mesh vertices: 26071

Element type:  All elements
Triangles: 45276
Quads: 2404

Edge elements: 2134
Vertex elements: 54

Domain element statistics
Number of elements: 47680
Minimum element quality: 0.2833
Average element quality: 0.8381
Element area ratio: 0.006784
Mesh area: 6364 mm?

Element Quality Histogram

{ dikzdzsS 14. wkOdMlsdsO fjlscd

LMisOdzatso ¢ O dHdindzj H 59

[ dzv BsHj dzdtctseo Odedw ftetsyj MMO Br dzd M sdz L 59 O

1 Phase Initializationi d Mt sdz! L 59 Odzd J HolkzaWOLdsGts (sl
ddzls j eW j 2MO. Cltslks fjtar 2 h O fsmowh jdz dzOR 5 H j Oz
tcOL H J d&zO. 1 Mz ws@Gjs ¢ o edin@usdetyaidsf j f S toj H§ dzj dzdzts §
wWodzwjlsfpw wOMMmisswdedj d@3 HBS EteOdzedy’™ ©OLHJ EZO WOL.



1 FrozenRotori d MMmdzj Hse Odzedy Frozen Rotor dmif tsd
HO9 dzj dzd v , IskzteB Iz dzj dzls dzts s d Ctsdzyd dzlsteOydd, ts Isj d3ff
o tcOh O h 3 Mmw BB ~ Odzd L BOR d weo dzw j Isfmw Yyomlisdz o
ltcOh O h jMmw yoOfmlsd EZHjty doOslsw o L Odtstetsy j dadats
fzlsjdg 9Cdzt yjdedw yjdzstesBjyde' = d SCSwteddzdmtser 7
Hdzw sl O sdrfmw oij - OdzdL d&RBOR , GHJ ssf sdztse d
otcON j dzd d . [z OS] dMftsd Lkzjlsmw H&Y ttOMyjlso
LOodMmMwh jets Bls oatcj 3 dzd fslssCO ot otcOh O h damw
ftocj HY sdZOG O] s, o PdOs f FRHFHY d&BB ZOMIsd, 9" 6Oy J dadz" 2
CtssteH d dzOls, § tsdzdtsfmiss ¢ tcOL o dIs.

1 Time dependeni d MmMdzi Hso Odzdy d h Oc¢ dMmMmdzj His9 Odzd
dmy sdz! L z¥ Isimw, CBSGEHO §jtej dsj dedz" § Htsdzw L dsd dgwe Isfy
sdz dmMfsdzr LEjlsmw HdY ttOMyYUilO fjtjrtHd 7 1 dzj CIste
L dzj Clstetsd3OG datfIs dztc g 39 tedztle? @ 5B dzOMiIsd. 1 Isj f dztsf jtej H O
gL d3j dzgj dzgdv Isj i3t jtcOlskzter ots otejd3jded. 1 3jnOded S §
dLi3j dzv s hdrfw ot otej di3j dzd HJWiStedsOYyd2 d HodyjddV
ZOctelzL € Os. Bd OYinfflisd? | 2] Isfyw H dzw cOMYUd O dL ¢
tcOMY tesMmistc Odzj dzd W otsdzdz HOo dzj dzd v . ] fslstsC OR 3
dzj MisOyd tsdzOtedz' n fslstsC 5o d fdzj?2 HOo dzj dzd v . 1
dimf sdz! Lizjlsmw Hdhv ©OMHYJ s j~dgidaiud M & ¢ B3dEinisOd
dmfsdz Lejlsmw Hd&Y tOMyjkO Sddjlkds¢d tjo¢ydd d
lrBtste dMmMmdzj Hise Odzd W "1 0adMmd Bsmls tsls otej d3j dzd "
"1 0adMmd isMis! ls eotej d3j ded " d  lzd) IS"O\dADee cfidgfch A fitpls e j 15 IO
RMftsdz L 221y 1 Iss dMMmdzj Hso Odzdy HAzW dsH | dzd tetso Odzd
ftesyd MMO, dmhfsd LEzv tjhOljd , LOsadMmwhd2 sls ot
[5].

b dZzOdzdL tojL zdz sOIstse

1 smdzy Hfteseo jHjddesdizgd] steg L Etztz O Mmdzj HEzE "

T tOMftcjHjdzjdd MEttesMisj?2 d MEsttsMmisdy =  clstsC

Time=10 s Surface: Velocity magnitude (m/s)
Streamline: Velocity field (spatial frame)
T T
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20 F
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30 F

A0k

50 F

60 L 1 1 1 1 1 1
-60 -40 -20 0 20 40 mm

t dMzdsS 15. (OMftejrjdjdd] Mistshlsj?2 §sksso




1T tOmMyftejHjdzjdedj H Oo dzj dzd 2

Time=10 s Surface: Pressure (Pa)

mm
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tdmizdsS 16. {OMYte]H]dzjdd]

Time=10 s Surface: Volume fraction of fluid 1 (1)

mnm
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Contour: Volume fraction of fluid 1 (1)
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tdmEzdess 17. {OMYyted HY dzj ded J
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tedmizdzC © 17 o dH dets, Yls ts

slsfkzlsMmlsodjd HWW%bELdd &jyHE
Emlstes? flso O ta<tBim 4y tatider jrdzjSdmfigy | dels s Oy d 2

ZOi3d dzOtedzs 3 toj 3 d d34
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Time=6 s Particle trajectories
mm T T
50 b
40 + E
0.1
30+ b
20+ b
1 0.08
10 +
0k
1 0.06
,10 -
201 1 F{oo04
30 -
40 h 0.02
B0 -
_60 L L L L L L L
-60 -40 20 0 20 40 60 mm

{dMkdss 18. veOfMMdesstO yOmlsdy §fsEshCO o

10 ttdfmbdeCj 18 odudes, ylsts shdse dzOW S sdzyj dzlsts
N HCsMs@ah P ipmlsyOmls: &OkdfOjls &O Misjdsd o O0dkO

TpagiuK 3ABUCHMOCTH CYMMAPHOI KOHUEHTPAIN AMAKOCTEN OT BPEMEHH MePeMelTHBAHNE o

023} (=)

0.22f

0.21F

0.2

0.19F

0.18f

0.17F

0.16F

pais

ORIEH

|
0.15F
0.14F

0.13F |

Cymmapnas Ko

0.12f
0.11f
01 |
\
0.09f
\
0.08f

007} \ L | I
\

0.06F

] 100 200 300 400 500 600 700 800 900
Time (s)

{ dfkdse 19. L w©O¥dS LOodhmddsmlsd Mk kot ds?
fdted &3j " do Odzd ™

stcdo OW dL sBtcOy § dzdzOW dz0 ted Mz dzC j 19, i s
Bflsd BOdz! detsets §jted 3j " dg Gdgd'w ,f telstels totg GV daf §f ©aj HsBdzvy
Coi3f sdzj delstse i d. 1 ted twOo jdzlsej BI j Bdzets?2 H s
Cod3f sdzj delstse) WhkdSydw tedalzczw jlsmw, ftod ©0Os j dziflse
M3 " do Oded j) WERSydw wdwdd®, 0y RS . W ik ddS e Zdizs gz jols
dzedzv Hts 0,23, Yyt ctotstedls B tlfizlsMmiseo dd tcOo dats

vOCdds tBEKOLISH HoakZAWOL dzOW fihmisOdtsa CO tOMYY
CeOddy" ©OLHJ O ¢ s dajzddly s iy ifdidgzied Wsd ded d d
5Bl VY Bz s ls ftesdL o jHJdedW Ctsdzyd dzlstc Oy 2 C st s



Mdzy His9 Ols § dz' dzts, dzd fesdmMatsHdIS Hd MY j tcc Jtctso Oda
f4tej &3 " do Oded d .
¢ d figftids sy dzd € tso

1. Paul, Edward L., Atiem@beng Victor A. Handbook of industrial mixing: science and
practice.T.1., 2004. 1433 p.

2. dwbtejdz& A. V1 jtojBIiNdoOddy d Off OtOIlsr M d3d
fsH tJH. 2zfdZWCO R34 fMm: mddidw, 1975.

3. stdfgldaddzr § ydOls j tcd Odz" @ wftcOQotsydedS [/ 1.7
1Ehj d Ht. ; 1 sH tsBh . |,[tQJ.H,[Oth’1dzisfr]qsmn$gBd§@mfmaG!9q9cﬁ
({Mdzser ftesj Clsdotso Odzdw dBOM d dz)

4. stfddezyjoe 1. R., [dRO2dduj st ¢.dRss Odgdeon
~dBdYUd MEdr ftesdLotHMmise. VNifsH: wpad odsahr(fdE @2
i378 f.

5. COMSOL documentation. URL: https://doc.

NUMERICAL MODELLING OF THE HYDRODYNAMICS OF THE MIXING PROCE SS
WITH A TURBINE-TYPE MIXER | N COMSOL MULTIPHYSIC S PROGRAMME
Ushkov A.A.
Scientific supervisor: Eremin V.B.
Horizontal type mixers are now widely used in the chemical industry. Various processes such as
dissolution, suspension, heat exchange, etc. can take pl#uenm All these processes are possible
due to mixing, carried out by different types of mixing devices, which are selected when designing
mixers for a particular process and processed materials. This paper presents one of the types of
stirrers that provi@ mixing of two substances, during which there is a distribution of concentrations
in the volume of the liquid.
Keywords: mixing, turbine agitators, horizontal mixer, velocity distribution, COMSOL Multiphysics.
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OPERATIONAL CONTROL OF THE TURNING PROCE SS BY STABILIZATION OF
THE CUTTING TEMPERAT URE
The article discusses the issue of operational control of the turning process by the stabilization of the
cutting temperature by regulating tloaitting speed. Simulation modeling of the control system is
implemented in the Matlab application package with the Simulinkoadd
Keywords: operational control, turning, cutting temperature, cutting speed.
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ANALYSIS OF TRENDS IN THE DEVELO PMENT OF DIGITALIZAT ION OF
ENGINEERING ENTERPRI SES
Blinder N.O.

Nowadays, it is obvious that there is a very low level of automation and optimization of production
and business processes of enterprises that occupy a niche in meckagioekring on the territory
of the Russian Federation. This implies a low competitiveness of products, which are based on
indicators such as price and quality. The powerful economic business effects of digitalization and the
introduction of artificial inelligence in Russian engineering are possible due to the fact that
digitalization and Al can radically change the components that shape the appearance of a
manufacturing enterprise, which together determine the transition to tbelksa Industry 4.0 and
which will solve the key problems of Russian engineering.
Keywords: automation, digitalization, Industry 4.0, engineering.
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THE FEATURES OF THE FORMATION OF MODULAR HOUSES (BLOCKS, CITIES)
Tarasova Iu.S., Borisova E.B.
Nizhny Novgorod State University of Architecture and Civil Engineering, Nizhny Novgorod
tarO6@list.ru, be-bOO@mail.ru
The development of modular houses today is one of the promising areas in industrial design, both i
Russia and abroad. Such houses are easy to build, have an attractive appearance, and also serve as
an effective solution, for example, for flooded regions. However, when constructing such houses on
the territory of the Russian Federation, problems widlathand sound insulation may arise. The
article discusses possible solutions based on the studied material on the topic of modern insulating
and soundproofing materials, discusses some of their classifications, identifies materials suitable for
creating bbck rooms in areas of high humidity, and indicates the criteria that should be paid attention
to when choosing a material.
Keywords: modular houses, houseboats, material, sound insulation, insulation, industrial design.
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Architecture is a crucial €ment of cultural heritage and human expression that must continuously
evolve under the influence of innovative technologies, new materials, and changing social needs, the
guantity and quality of which invariably increase in the conditions of the consnpmgress of
civilization.
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FORMATKON OF VAN PAOGTKKT KON URBNTEACHERU T
[ Ommadly L. A.
Institute of Education of the Republic of Azerbaijan

Educational institutiongncluding institutes and universities, are given specific tasks. The main task
of higher education institutions is to prepare a variety of qualified personnel and at the same time
upbring the individual. This person must have deep knowledge, theoreticptatical training in
the chosen specialty, and combine positive moral qualities. From the point of view of this idea, the
focus is on the formation of an active life position among students. To do this, you can take advantage
of the wide range of lectas and seminars, as well as events outside the classroom.
These questions were included in the conference materials presented.
Keywords: active position, active life position, formation of an active life position, students, university
students
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Modern society actively focuses on a healthy lifestyle and taking care of one's physical condition. The
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The article discusses various ways to improve the quality of performance of technical elements in
rhythmic gymnastics. Special attention is paid to frequently made mistakes when performing
technical elements. Diagnostics of general and special physairtg of gymnasts (&0 years old)

is presented. It was revealed that in childhood gymnasts need to be more attentive to the development
of elements related to coordination.
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