OCTOBER 2021 | ISSUE #09

INTERNATIONAL JOURNAL
OF PROFESSIONAL
SCIENCE

SCIPRO.RU MOLECULAR & CELL BIOLOGY

APPLIED FINANCAL MATHEMATICS

ISSN 2542-1085 . HUMAN-COMPUTER INTERACTIONS




UDC 001
LBC 72

International Journal Of Professional Science: international scientific journal, Nizhny

Novgorod, Russia: Scientific public organization “Professional science”, Ne9-2021. 51 p.
DOI 10.54092/25421085 2021 9

ISSN 2542-1085

International journal of Professional Science is the research and practice edition which
includes the scientific articles of students, graduate students, postdoctoral students, doctoral
candidates, research scientists of Russia, the countries of FSU, Europe and beyond, reflecting
the processes and the changes occurring in the structure of present knowledge.

It is destined for teachers, graduate students, students and people who are interested in
contemporary science.

All articles included in the collection have been peer-reviewed and published in the
form in which they were presented by the authors. The authors are responsible for the content
of their articles.

The information about the published articles is provided into the system of the Russian
science citation index — RSCI under contract Ne 2819-10/2015K from 14.10.2015

The electronic version is freely available on the website http://scipro.ru/ijps.html

8001

UDC 001

LBC 72
ISSN 2542-1085

42 10

il 7725



Editorial team

Chief Editor — Krasnova Natalya, PhD, assistant professor of accounting and auditing the Nizhny Novgorod
State University of Architecture and Construction. (mail@nkrasnova.ru)

Zhanar Zhanpeisova — Kazakhstan, PhD

Khalmatova Barno Turdyhodzhaeva — Uzbekistan, MD, Professor, Head of the Tashkent Medical Academy
Tursunov Dilmurat Abdullazhanovich — Kyrgyzstan, PhD, Osh State University

Ekaterina Petkova,Ph.D Medical University — Plovdiv

Stoyan Papanov PhD, Department of Pharmacognosy and pharmaceutical chemistry, Faculty of Pharmacy,
Medical University — Plovdiv

Materials printed from the originals filed with the organizing committee responsible for the
accuracy of the information are the authors of articles

Editors N.A. Krasnova, 2021
Article writers, 2021

Scientific public organization
“Professional science”, 2021


mailto:mail@nkrasnova.ru

Table of contents

Esenbekova P., Okyulov O., Esanova Z., Ibratova F. Decision of the court of first
instance on civil affairs and its content..............cceeiiiiiiiiiiiiiiin 5

Glushchenko V.M., Pronkin N.N., Simakov A.l. Principles of functioning of the
information security system

Gavrilov S.V., Kharitonov A.L. On the anomalous heat flux formation in the
Pannonia basin and Vardar zone in the course of subduction of the Adriatic plate
under the Eurasian plate.........cooeiiiuiiiiiiiiiiccee e 27

Bezrukova V.V., Kuznetsova T.A. Features of assessment of professional activities

of universitg emEIoveeS among of professors and teachers.......cccceveeeeveveveennn.n. 40

Lashina E.N., Savenko A.V. Fundamentals of standardization of chargers for
electric vehicles based on the CHAdeMO algorithm.......ccceeveeiiiiiiiiiiccciiineee, 44




Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

APPLIED JURISPRUDENCE

UDC 34

court of first instance on civil affairs and its content

Esenbekova P.
senior teacher of South Kazakhstan
M. Auezov State University, Ph.D

Okyulov O.

Professor of the Tashkent State

Law University of Uzbekistan, Doctor of Law
Esanova Z.

Professor of the Tashkent State

Law University of Uzbekistan, Doctor of Law

lbratova F.
Associate Professor of the Tashkent State
Law University of Uzbekistan, Doctor of Law

Abstract. The article examines the content of the decisions of the court of first instance in civil cases, the nature of
the substantive relations of the final part of the decision. It is concluded that the introductory and concluding part of a reasoned
decision must literally correspond to the introductory and concluding part of the decision announced on the day of the end of
the consideration of the case.
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PeueH3eHT: MoHryw Anna JlocnaHoBHa — KaHAMAAT lopugnyecknx Hayk, goueHt. Prooy BO
«TYBUHCKNIA rOCYOapPCTBEHHbIN YHUBEPCUTET»

The essence of the decision is manifested in its influence on subject-legal relations,
which firmly confirms the kinship of the subjects of the material (whether there are legal
relations, its changes) relations or other legal aspects of the claim, eliminates the dispute in
them, allows to freely exercise the rights and interests protected by law, and thereby protecting
them’. In this sense, the decision of the court is an important act of justice, placing the case
on the merits.

The decision of the first instance court, in addition to the features characterizing the

1 Bapebiwosa, M. B., Benbiit, B. C., MyweHko, B. M., U6paTosa, ®. B., HoBnkos, A. H., & MpoHbkuH, H. H. (2019).
CoupanbHoe nNpennpuHUMAaTENbCTBO: Hay4YHble NCCie[oBaHmns 1 NpakTuKa.
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content of the decisions of the first instance court mentioned above, also has the following
features:

First, a court decision is an act of a judicial body administering justice?. Although this
feature is common to all acts of the court of first instance, it is of particular importance for
decision-making. After all, the decision is a procedural document of the court that resolves the
essence of the dispute. Unlike other judicial acts, decisions are made on behalf of the Republic
of Uzbekistan.

Secondly, the decision of the court ends the proceedings as an act of the right of
application, resolves a material dispute between the parties, restores the interests protected
by law and violated rights. Like other acts, the court decision is made on the basis of the
current legislation and does not establish the norms of the law.5.

Thirdly, the decision of the court is made based on the results of the consideration of
the case on the merits and in the procedural form. The court determines the circumstances of
the case directly in the court session and upon its completion resolves the dispute on the
merits. The legislation on civil procedure determines the procedure for the issuance of court
decisions and issues to be resolved in this process®. Legislatively established norms on the
content of the decision under the law, correction of clerical errors in the text of the decision
and obvious arithmetic errors in the decision, its explanation, postponement and execution in
installments, changing the method and procedure for executing the decision, and the entry
into force of the decision.

Consequently, a court decision is a procedural act that resolves the dispute on the
merits and restores the violated or contested rights and interests protected by law, which the
court takes in the procedural form prescribed by law, on the basis of considering the case on
the merits®.

One decision is made for each civil case. The decision can be made in the order of all
types of legal proceedings, except for the type of proceedings by order 6. These are cases on
claims, as well as on special proceedings. During the proceedings, the decision is made in
accordance with the general rules provided by the Code of Civil Procedure. However, the law

2 N6patoBa ®. B. BaHKPOTCTBO NUKBUAMPYEMOrO CyOGbeKTa MpeanpuHUMAaTENbCTBa: NPOo6ReMbl U PeLIEHUSs
//Norwegian Journal of Development of the International Science. — 2021. — Ne. 58-2.

3 lbratova F., Esenbekova F. GENESIS AND EVOLUTION OF LEGISLATION ON CONCEPTIONAL PROCEDURES
IN THE REPUBLIC OF UZBEKISTAN //Polish Journal of Science. — 2021. — Ne. 38-2. — C. 20-24.

4 Esenbekova, F. T. (2019). Esenbekova FT, Okyulov O., Ruzinazarov Sh., Ibratova FB Features of the approval of
the world agreement by the economic court: practice and theory. Editorial team, 1039), 90.

5 LUysuHa T. A. MOTMBMPOBAHHOCTb pELIEHWN Cyda WM NpaBO Ha Cyhd B rPakgaHCKOM Cy[AOMNpOu3BOACTBE
//MpobnemMbl 3akoHHOCTU. — 2012, — Ne. 121.

6 Atalykova G., Ibratova F., Esanova Z. LEGAL ISSUES ON REVOKING ADOPTION: THEORY AND PRACTICE
//Norwegian Journal of Development of the International Science. — 2021. — Ne. 60-3. - C. 10-13.
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may also provide for some exceptions and additional rules for these categories of cases.

Sh. Sh. Shorakhmetov states in his textbook about the educational value of the court
decision: “If the citizens present in the court are satisfied with the court’s decision and
understand the correctness of this decision, if they have no doubts about its correctness, the
goal of the court will be achieved. The welcoming decision of the court makes citizens think
that they must comply with the law and that their relations with each other, with the state and
public organizations must be built in accordance with the requirements of the law and the rules
of society"”.

The court's decision will help educate citizens in the spirit of respect for the law,
eliminate legal nihilism, promote the law?.

The court's decision is aimed at determining the true state of affairs using evidence,
protecting the legal rights and interests of citizens, legal entities and other public associations
through the application of substantive and procedural law.

The decision of the court, as a procedural document, must be clearly stated in four
parts: introductory, descriptive, motivating and operative. Each part has its own text and
content, and together they form a judgment. Consequently, when writing a decision, the courts
are obliged to follow the sequence established by Article 206 of the Code of Civil Procedure
of the Republic of Uzbekistan.

Introductory part of the solution. The court's decision begins with the name of the
decision to be made, that is, "Decision". The introductory part should indicate that the court
makes a decision in the name of the Republic of Uzbekistan.

The introductory part of the decision should also indicate:

- time and place of decision making. According to the literary source, the date of the
decision is considered the date of signing by the judge (judges) who adopted it?

— the name of the court that made the decision;

- the name of the judge (composition of the court), the secretary of the court session;

— parties, other persons participating in the case;

- subject of dispute™®.

The descriptive part of the decision is much broader, since this part specifies the

7 LLlopaxmetos LLI.LLI. ¥36ekncToH PecnybnvkacuHuHr chykaposvk npoueccyan xykyky. Japcnmk. — TOLWKEHT.:
Aponat. 2001. — 232 6.

8 Okyulov, O., Sh, R., Esenbekova, F., Burkhankhodzhaeva, H., & Ibratova, F. (2021). GENERAL PROVISIONS ON
INVALIDITY OF TRANSACTIONS IN BANKRUPTCY PROCEDUR. Norwegian Journal of Development of the International
Science, (68), 18-21.

9 I'paxkpaHckuii npouecc / YuebHuk. OTB. pepq. Mpod. B.B.Apko.. — M.: Bontepc Knysep. 2004. — 307 c.

10 Mamacugoukos M.M. ®ykaponmk npoueccyan Xykyku. YMymuii kucMm. dapcnuk. Macbyn myxappuvp. 10.¢.4.,
npod. O.Okronos.. — TowkeHT.: TAKOW Hawpnétu. 2010. — 5.493.
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specific circumstances of the case.

The descriptive part of the judgment is drawn up in the same order in which the parties
and other persons set out the circumstances of the case. This part contains the requirements,
a summary of the defendant's objections and explanations of other persons involved in the
case. The fact that the plaintiff changes the requirements (change in the basis or subject of
the claim, increase or decrease in the amount of the claim, waiver of the claim) must be
indicated in this part. This information will be helpful in determining the subject matter of the
requirements satisfied'.

The court must rule on the amended claim. However, if the court accepts a complete
waiver of the claim, the court will adopt a ruling to terminate the proceedings, rather than a
decision'. The descriptive part of the decision may also indicate the procedural requirements
of the parties and other persons participating in the case.

According to Sh. Shorakhmetov, the explanatory part of the decision should be as short
as possible and fully explain what is at stake. This part must describe the claims of the plaintiff
and their grounds, as well as the objections of the defendant to the claim of the plaintiff and
the materials on which these objections are based. If a third party has submitted an
independent claim, this part should indicate the involvement of third parties with independent
claims and their demand. If the decision on the case was made only once and the case was
dismissed in the appeal and cassation instance, it is necessary to indicate that the previous
decisions were made, and what instructions were indicated by the higher court in the new
ruling3.

The reasoning part of the decision must indicate the factual and legal grounds for the
conclusion of the court on the case. In particular, this part of the decision indicates the
circumstances of the case determined by the court, the evidence on the basis of which the
court's conclusions about the circumstances of the case are drawn, conclusions based on the
rejection of a particular fact by the court, as well as substantive law (civil, family, land, labor,
housing), name, article of legislative acts, as well as legal norms.

In the reasoning part of the decision, the court analyzes the documents submitted by
the parties, the facts established in the court session, the conclusion on the relationship

1 loratova F. Legal Problems of the Concepts Legality, Justification and Justice by Judicial Acts //Middle European
Scientific Bulletin. — 2021. - T. 16.

12 Sh, Ruzinazarov, F. Ibratova, and Kalkanova Zh. "THE NATURE OF JUDICIAL DECISIONS IN THE CONDITIONS
OF THE DIGITAL TRANSFORMATION OF THE JUDICIAL POWER OF UZBEKISTAN." Sciences of Europe 79-3 (2021): 10-
12.

13 LlopaxmeTtoB LLl. Y36ekuctoH Pecny6nnkacuHuHI hykaponnk npoleccyan xykyku. [apcnmk. — TOLIKEHT.:
Aponart. 2001. - 5.236-237.
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between the parties and the legal assessment of these relationships . In other words, this
part of the judgment is an assessment of the evidence indicating which claims of the plaintiff
or defendant were found to be correct and in accordance with which legislation.

In the motivating part of the decision, the circumstances of the grandfather, determined
by the court, are indicated, the evidence in the case is analyzed, the substantive law applicable
to the case is determined, and their interpretation is given.

The court substantiates its findings with the facts of the case, the evidence examined.

If the defendant fully admits the claim and he does not violate the law and does not
violate anyone's legitimate interests, the court will limit itself to confirming the confession.
Otherwise, the recognition of the claim will not be confirmed by the court®.

If the claim is rejected due to the omission of the statute of limitations or the recognition
of the omission of the statute of limitations as disrespectful, the reasoning part of the decision
is not indicated. If applications are filed on procedural issues, the court must substantiate its
decision on these issues.

If necessary, the court must also apply the relevant decisions of the Plenum of the
Supreme Court of the Republic of Uzbekistan. This requirement must be met when setting out
the content of the relevant provisions in the final part of the decision. If the defendant
recognizes the claim, the reasoning part of the decision must indicate that the claim admitted
that it was recognized by the court and accepted.

The final part of the decision must contain the full name of the parties, the last name,
first name, patronymic and legal form of the legal entity, the conclusion of the court on the
satisfaction (in whole or in part) of the claim or on the refusal in whole or in part. It is also
necessary to indicate the distribution of specific expenses, the terms and procedure for
appealing the decision. The final part of the decision must be clearly and concisely stated so
that there are no misunderstandings and disputes during the execution of the decision.

Depending on the nature of substantive relations, the final parts of the decision differ
significantly from each other'’.

In the decision on the collection of funds, the court indicates the collection period, the
total amount of the amounts to be collected, with a separate determination of the amount of
the principal debt, losses, penalties and interest. When collecting funds from an organization,

14 |bratova, F. B., Kirillova, E. A., Smolen, R., Bondarenko, N. G., Shebzuhova, T. A., & Vartumyan, A. A. (2017).
Special features of modern legal systems: cases and collisions.

15 6paTtoea, ®. b. (2019). MPABOBbIE MPOBJIEMbl MMPOBOIO COIMJTALLEHNA MNP PACCMOTPEH OEN
O BAHKPOTCTBE B OSKOHOMWYECKUMX CYOAX PECIMYBIKW Y3BEKWUCTAH. In [IEPCIIEKTUBbLI PASBUTUS
HAYKU B COBPEMEHHOM MUIPE (pp. 163-170).

16 Ckobenes B. . HekoTopble BONpoCkl NpeacTaBUTeNbCcTBa B cyae No rpaxxaaHckum genam. — 2007.

17 MonamapeBa J1. A. PelleHre cyfa no rpakAaHCcKM fenam: TEOPEeTUKO-NpaBoBble OCHOBbI. — 2017.
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the decision indicates the nature of the funds recovered, as well as from which account of the
defendant in the bank the awarded amount should be debited’®.

In case of full or partial satisfaction of the initial and counterclaims, the court in the
decision indicates the amount to be collected as a result of offset (Article 257 of the Code of
Civil Procedure of the Republic of Uzbekistan).

When awarding property in kind, the court indicates in the decision the name of the
property to be transferred to the plaintiff, the location and value of the property that must be
recovered from the defendant, if the property is not available during the execution of the
decision (Article 258 of the Code of Civil Procedure of the Republic of Uzbekistan).

According to the eighth paragraph of clause 14 of the resolution of the Plenum of the
Supreme Court of the Republic of Uzbekistan and the Plenum of the Supreme Economic Court
of the Republic of Uzbekistan dated April 10, 2009 No. 06/196 "On some issues of judicial
practice on the application of legislation on the execution of judicial acts", when making a
decision obliging the defendant to make certain actions not related to the transfer of property
or sums of money, the court in the same decision may indicate that if the defendant does not
execute the decision within the prescribed period, then the plaintiff has the right to perform
these actions at the expense of the defendant, followed by collection of the necessary
expenses from him. If the indicated actions can be performed only by the defendant, the court
shall set in the decision a time limit during which the decision must be executed.

The final part of the court's decision also indicates the measures taken to enforce the
decision. For example, in special cases established by law, depending on the circumstances
of the case, the execution of the decision may be postponed or carried out in parts, the term
for its execution and the conditions for the immediate execution of the decision®.

According to Article 249 of the Civil Procedural Code of the Republic of Uzbekistan, the
court decision is made immediately after the end of the trial. However, in exceptional cases,
in particularly complex cases, the preparation of a reasoned decision may be postponed for a
period of no more than five years, but the operative part of the decision must be announced
by the court at the same session in which the proceedings of the case ended. At the same
time, the court announces when the persons participating in the case can familiarize
themselves with the reasoned decision?®. The announced operative part of the decision is

18 ApceHun W. Mpo6siemMbl MOTUBMPOBAHHOCTU PELLEHNST CyAa MO MPaXAaHCKUM Aenam 4epes NpusMy npakTuku
€Bponenckoro cyaa no npasam Yenoseka //Stiinta in Nordul Republicii Moldova: realiziri, probleme, perspective. — 2020.
- C. 410-418.

19 |bratova F. Problems of a settlement in bankruptcy cases in economic courts //Norwegian Journal of
Development of the International Science. — 2019. — Ne. 28-3.

20 TepexoBa J1. A. MOTUBMPOBKA PELLEHMIA MO rpaxaaHckM aenam //OMcKue Hay4vHble YTeHns. — 2017. — C. 1004-
1006.
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signed by the judge and attached to the case.

The introductory and concluding part of the reasoned decision must literally correspond
to the introductory and concluding part of the decision announced on the day of the end of
the consideration of the case. The date of the end of the consideration of the case and the
announced final part of the decision shall be considered as the date of issuance. The
announced final part of the decision and the reasoned decision of the court shall be signed by
the judge (composition of the court) and attached to the case. The term for appealing and
protesting against a reasoned decision is calculated from the date of the decision by the court.
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Annomayua. B cmamve npeonpunumaencsa nonsimxa Ha Mamepualax, coopannsix 8 pamxax 00H020 KaAMbIyKo-
pycckoeo ca08apa, nokasams pAOPUCTIUYECKYIO MEPMUHOAOUI, €€ KAACCUPUKAYUI0 a4 makxe cnocodbl odpasoBarus
HAUMEHOBAH UL pacumeAsH0e0 MUpa. 3vikoBot mamepuan bvia codbpar 8 xode BviuseHenus mepmunob 6 coombemcmbuu ¢
memamuveckumy epynnamu. B npoyecce pabomui  0via  uchoav3oBan  Kommaekc uccae00Bamenbckux  Menooob:
onucamesvHulll, Bxaouasn Bviabienue U KAACCUPUKAYUIO MATNEPUAA, A THAK*KE OMOEAbHbIE IAEMEHIIbL IMUMOAORUUECKO20
anausa. Ilpoyecc HOMUHAYUY PASAUYHBIX PACHIEHUN OCYUeCNBAAEMICA C YUermoM onpedeseHHbIX NpusHaKod, Komopoie
OMPAXAIOM KAK XAPAKMEPUCTHUKY CAMUX PACEHUT, MAK U CHeyuduKy KyAsmypsl HApoOd.

KaroueBuie croBa: mepmunosoeuneckul c1o6apn, gpaopa, pAopucmuteckas mepmMuHoi02us, pacmenus, Oepebos,
yBemoi, mpabl, sexapcmberHoie pacmeHus.

Abstract. The article attempts to show floristic terminology, its classification, as well as ways of formation of
names of the plant world on the materials collected within the framework of one Kalmyk-Russian dictionary. The language
material was collected during the separation of terms in accordance with thematic groups. In the course of the work, a set of
research methods was used: descriptive, including identification and classification of the material, as well as individual
elements of etymological analysis. The process of nominating various plants is carried out taking into account certain
characteristics that reflect both the characteristics of the plants themselves and the specifics of the culture of the people.

Keywords: terminological dictionary, flora, floristic terminology, plants, trees, flowers, herbs, medicinal plants.
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PeueHseHT: Jemnposuny TatbsiHa BukTtopoBHa - KaHangaTt hnnonornyecknx Hayk.
depnepanbHOe rocynapCTBEHHOE BI0OKETHOE 0Opa30BaTENLHOE YHPEXAEHNE BbICLLEIO
obpasoBaHus «Bonrorpafgcknini rocyfapCTBEHHbIN MEANLNHCKNIA YHUBEPCUTET»
MuHucTepcTBa 3gpaBooxpaHeHna Poccunckon ®epgepauumn, npenogasarens LieHTpa no
N3Y4EHNIO PYCCKOro si3blka AJ/1s1 UHOCTPaHHbIX CTYAEHTOB
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Jlekcuka, oTpaxkaroLas pacTuTenbHbIi MUP KanMblkun, NpeacTaBnsieT UHTEPEC B TOM
nnaHe, 4YTO SBNAETCA OOHOW W3  MasION3YyYeHHbIX JNIEKCUKO-CEMAHTUYECKMX PYnM.
dnopuctTnyeckass TEPMUHOSIONS XOPOLLO NpeacTasfieHa B KalMbILKO-PYCCKOM cnosape b.
B. MaHpxunkoBon. KanmbIUuKO-pyCcCKUn TEPMUHONOMMYECKNA cnoBapb (bnopa u dayHa)
SABNSIETCA NPOJO/KEHNEM CEPUN TEPMUHOSIOMMYECKMX CnoBapen, n3gaBaemMblx KanMbILKum
WHCTUTYTOM FyMaHUTapHbIX uccneposaHuin PAH. [daHHbii cnoBapb npepcTtaBnser cobon
KOMMJIEKC TeMaTU4eCKUX pPasfesnioB, KOTOPbIA OTpaxkaeT chneunduyeckuii nnacT JIEKCUKK
KanMbILUKOrO AA3blKa — PacTUTENbHbIV N XXUBOTHbIN MUP OKpY>KaroLLen npupoasbl [5]. ABTOpom
AaHHoro cnosaps aensetca MaHpxkukosa benna bembeesHa. B HacTosLLee BpemMs CrnoBapb
LUNPOKO W3BECTEH U SABMASETCA HACTOJIbHON KHUMOW AN KaJIMbIKOBEOOB, CTYAEHTOB WU
yvawmxca. Npn cos3gaHum CBOEro Tpyna aBTop LUMPOKO MNpuBAeKan marepuanbl CroBapen
Barposoii, YepemuncoBa, KopcyHkuesa, OamaonHcypaHa, JlyBcaHaspas, Pamcteara, Ouunp-
"opsieBa n gp.

Cyoss no npencTaBfeHHON JIEKCUKe, MpPeaky KasIMbIKOB MPEeKpacHO 3Hamnu
MeOUUVHY, pacTUTENbHbIN N XXNBOTHBLIN MUP. KanMbiKn XOopowo pa3bupanvcb B Tpasax,
pasnuyany mMx no 3anaxy, UBEeTYy, 3HanuM pasfiyHble BUObl OEepPeBbeEB, KyCTapHUKOB,
nekapctBeHHbix Tpas [1]. B cnoeape b. Bb. MaHpknkoson ¢GAOPUCTUHECKYIO
TEPMUHOSIOMMIO MOXXHO pa3buTb Ha creayowme TeMaTnyeckme rpynnbl:

1. HasBaHuns gepeBbeB 1 KyCTapHUKOB: Oy3hH (e c-MofH) — 6y31Ha,

OyphcH MOgH - BEpOa, nBa, TallbHUK, HOKH (He6KH) — BA3, xeesiH LyahaH MOgH - Jinrna, eJib,
O6op yriacH MogH — ocuHa, 6oLUIT/T — o/ibXa, 6yhp — OyK, Xycm — bepesa, yJ/iacH — TOrnoJib,
YyahaH 3a - cakcays1 6es1bIi.

TpaguumMoHHO B OCHOBE HAUMEHOBAHWI PaCTEHU N UX YacTen nexxat
peanbHble CBOMCTBa — dOpMa, LBET, BKYC Mnoga, OTTEHKN uBeTa nictbes 1 T.n. Ctapbie
Ha3BaHUA HEPEeOKO BOCXOAAT K rnaronam. B pspge cnydaeB Ha3BaHMS CTPOATCA MO
NPUHUMNY nopobusi, cxoacTBa C OOWEN3BECTHbIMU N HE OTHOCSALUMMUCA K OGOTaHWUKe
npegmeTamun. BcTtpevaeTcsa nepeHeceHe BUOOBbIX HAMMEHOBaHWI Ha poaoBble. HazBaHus,
OTHOCSILLMECH K aHaTOMWUN PacTeHWn U MX MECTOMONOXKEHWIO, AN Lenoro psga rpynn
SA3bIKOB OMPenensaTca Kak Hanbonee obLume, 4aCToO MCKOHHbIE B JIEKCUKE TOW UNN NHOWN
SA3bIKOBOW rpynnbl [4].

PacteHus B Kanmblkum 3a4acTyro SIBMSIETCA HU3KOPOC/bIMU, T.K. OOMbLUYK 4acTb
CcoCTaBnAlT Tpaebl. KyCcTapHUKOB O4eHb Mano. Hanpumep, anrtH GeesmiphH — cMopoguHa
30/10TUCTAA.
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MHorne HasBaHuUA MOCESIKOB, Ha3BaHWM MECTHOCTEN MPOUCXOOAT OT [OEepPEBLEB,
KYCTapHUKOB W TPaB: AL/ — ACEHL (OTCOAa Ha3BaHNE MECTHOCTW ALanTa); KerJ1 - TEPHOBHYIK,
TEPH (OTClOAa Ha3BaHWe nocenka KerynoTa), a/iyyXyT — TpaBa, PacTyLLyas B Chlipovi MECTHOCTU
(oTctopa HasBaHME CEeNbCKOrO HACENEHHOMO NyHKTa ANUbIHXYTA).

2. Ha3BaHUSA PPYKTOBLIX OEPEBLEB U ArOA: a/IbMHA MOLAH - S0/10HS,

56/10HEBOE [EPEBO, 6pr— C/MBA, LLUAP 6 pr— abpuKoc, cab3a (K1LL MULL 3yyJ1Ta Y 3M) — cab3a
(BUHOrppan copra KuLLMULL, U3t0M), yauhc — K/IlOKBa, HEPC — roslyouka, Yebyra, xeH apL -
MOXCOKEBEJIbHUK Kas3a4ui, BEPECK, XeH OeesviphH MasmHa, 3aHgH MogH - caHgas,
carfasioBoe [epeBo, 3eMLL ergr 4u (Ynvh vH MOGH) — r/I04HAS BULLIHS.

3. Ha3BaHWA UBETOB: 634M LeLr — JIOTOC, YHXBa Lellr - MaK ros1eBoy,

MaK-camocerika, XO4X Lelr (XOHXT) — KOJIOKOJIbYUK Y3KOJIMCTHBIV, OaLup Leyr - KuTavickas
reozguka, Kamb (yeur), Kamb LIap/biH - POMALLUKA XEJTOLBETHAs, POMAaLLKA
JIeKaPCTBEHHAS.

CambIiM KpacusbiM UBETKOM B KanMbIKnun ABRASIETCA TioNbnaH «6am6 yeyr». BecHom
BCS CTEMb NOKPbLIBAETCS Pa3HOLBETHLIM KOBPOM U3 anblX, XXENTbIX, PNONETOBbIX THONbMNAHOB.
TionbnaH urypupyeT B Ha3BaHUAX HaUWOHasbHbIX aHcambnen, OeTCKuxX ydpexkgeHuin [1].
Hemano KanmbIUKUX MMEH BOCXOOAT K Has3BaHUSAM OepeBbeB N LBETOB: AslbMa «SA610K0»,
Bbagm «noToc», 3ercH «4akaH», 3aHgH «caHgasn» U MH. ap.

bonblioin uvHTEpec nNpPencTaBnaldT JlIeKapCTBEHHbIE pacTeHus. Ha Tepputopun
Kanmbiknn npowuspactatot 6onee 100 BMOOB nekapcTBEHHbIX pacTteHun, 6onee 50 BmaooB
HaxoOAT NPUMEHEHNE B Hay4YHOW MeauunHe. [onesHble CBONCTBA PacTEHUI U UX NPUMEHEHNe
ONA NeYeHns pasnnyHblx 3aboneBaHnin SBECTHO C AaBHUX BPEMEH [6].

4. Ha3BaHWA NIEKAPCTBEHHbIX PacTeHWU: ahp (dmMuH yphms) — anos, baHsa (baHB) —
BasiepviaHa J1eKapCTBEHHAS, yJiaH No3yp (SMUH YPhMJl) — KPACHbLIN KOPEHbL (JIEKaPCTBEHHOE
PacTeHne), xap HO3ypPTH — YEPHOKOPEHb JIEKAPCTBEHHbLIN, Coaxsle yphms — 0OesnnafoHHa
JIEK8PCTBEHHAS, KPpacasKa, TYhJ1 YUKT - KOPOBSIK MOXHATbIM, aaTH gycas (SMuH yphmrs) —
AeBAcUs1  (JIeKaPCTBEHHOE pPacTeHne). anatH mmihag (OOWK ueyry4re ISMuH yphms) -
30/10TOTBICAYHUK (JIEKGPCTBEHHOE PAaCTEHUE), apHbIm (IMH/ThHE 0/13/714I e HGP HOhasTp yphmri)
- QPHUKA (BbICOKOE TPAaBSHNUCTOE pacTeHne, UCIOJIb3YyemMoe B MEQULUHE), rapmalst (My yHpPTo
SMUH yphm1 ) — rapmusia OObIKHOBEHHAS (JIEKAPCTBEHHOE PACTEHNE C CUJIbHBIM 3ar1axom),

5. HEKOTOpbIE CNoBa, OTHOCALLMECS K (DNTIOPUCTUHECKON TEPMUHONOMNN: by 4p (casia)
- BETKA, BETBb, PA3BETBJ/IEHNE, KOK 4EBIH 6 BCH - J1YrOBasi 3€/1eHb, KoK HohaH - 3e/1EHas Tpasa,
MOAHa Haa 13y p (YiH 6y 4p) — rnober (Mos10404) gepesa.
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B psge cnyyaeB ogHM 1 Te XKe Ha3BaHUA NOBTOPSAIOTCA A5 padHbIX BUOOB pacTeHuin
N NX YacTen. ITO NPOUCXOAUT HE TONMbKO B CUJy BHELLUHErO CXOACTBA OTAENbHbIX MOPOA
PaCTEHUIN NN CMELLEHNS UX, HO U B CUJTy HEKOTOPOW 0BLLHOCTM NX CBOMCTB. Hepenko 3pech
YYUTbIBAETCSA N NoefaHne NjaofoB pasHbIX PACTEHUN OOHUMU N TEMU XKE XXUBOTHbIMU [4].

6. Ha3BaHNA OBOLUEW: TeervH MoHIPCH - CTEeIMHOV (M0/1eBOY) JIVK, LLUEP J1yyBH - MOPKOBb,
oogHur— KapTogesib, YaHa4d — TbIKBA, LUAJIXI™ LJyyHIr— OproKkBa, ahypur (xasap)- orypew, yahaH
XaBCTH - besias Karycra.

OCHOBHbIM BUAOM XO3ANCTBEHHOWN AEATENBHOCTM KaJIMbIKOB B TEHEHNE MHOIMMX BEKOB
OblNO >KMBOTHOBOACTBO. B HacToslwee BpemMs Ka/MblKM 3aHMMAKTCHA BblpalyBaHUEM
3epHOBbIX KyNbTyp. MHOMrMe HauMeHoBaHNS MOXXHO BCTPETUTb B ClIOBape: apsa— OBEC, 38pM
- NIPOCO, KPyra, MLLIEHO, 3EPHO, XabCTa apBa (MdMaH) — SYMEHBL M/IEHYATBIV, Xap Oyyaa (Xap
TOPaH) — POXb, X3P CY/ib - BEUHUK MOXHATbIV, BEVIHUK Y3KOJIMCTHBIN, Xaty LahaH Oyyas —
rLeHnYa TBEPLANA. CyPKY/ (3EPJII Cor) - ANKOE MPOCO, TUMYaK (XOTbIH HOhasTp, OyyLAsaH 3yy To
YPhM)- Tundak (TpaBsHUCTOE KOPMOBOE pacTeHUe ceMevicTBa 3/1akoB), Tosha - KOJIOC,
r104arok, TyTph — puc, TyysiaH NYMoH - SSYMEHb 349U

TepMuHbIl, oTpaxkatowue dnopy Kanmbikum, NpeacTasieHbl B BUAE 3HaMeHaTeIbHbIX
yacTtein pe4yn. Hambonee yHmBepcasbHOM U PaACNPOCTPAHEHHON SABNSAIOTCA OAHOCNOXXHbIE
TEPMUHbI-CYLLECTBUTENbHbIE: 64/TyH - MenyHuLa, 6arnyp- eXXOBHUK, 6a; yHa —PEBEHb, Oyhp —
Oyk n gp. Takxke B cnosape MNPUCYTCTBYIOT N MHOFOCIIOXHbIE TEPMUHbI: 7YyHo KOKH —
LWNEMHWK, ha3puH KepCTa LjahaH e BCH —KOBbI/1b JEPHUCTBIN.

Ecnn roBopuTb O TepMuHax-npunarateflbHbiX, TO OHW MNPEeAcTaBNeHbl TPEMSA
rpynnamn: NpUTS>XaTenbHble (XYpuH TEHTPUH KU - JOXKAEBUK, JOXAEBOV rionb, XyCMuH 4YPCH
(kepcH) — bepecra, yelyrmH Geep - rNOYKU LBETKE),0THOCUTENbHbIE (LLMMTo HOhaH (6BCH) -
COYHas Tpasa, Oyypjgara, yahaH eBCTa Ter -r10JIbIHHO-KOBbI/IbHAS CTErb) N Ka4eCTBEHHbIE
(4inp coaxH LahaH e BCH- KOBbI/Ib KpacuBEULLNA. haluyH 6arsiyp - OuopryH ropbkui, XypaH
yahaH - actparan Oesbiv). VI3 BbllenpuBEAEHHbIX MNPUMEPOB CregyeT, 4YTo MMeHa
npunaratefibHble 06pPa3yoTCA OT UMEH CYLLECTBUTENbHbIX 1 NpunaraTesibHbIX NOCPeaCcTBOM
apukcos: -uH, -1a,-xH N T. 0. HeobxooMmMo OTMETUTb, YTO BbILEYKA3aHHbIE COYETaHUSA
npunaraTesibHOro C UMEHEM CYLLEeCTBUTESIbHbIM OOBOJIbHO YacTO NepefaloTCsd C MOMOLLBIO
poanTensHOro nagexa. BaxkHo, 4To npu co3gaHnn KanmbILKON TEPMUHONOMIN UCMOb3YHOTCS
KOHKPETHbIE cnocobbl obpasoBaHus TEPMUHOB: NEKCNKO-CEMaHTUNYECKII,
MOPdONOrMYECKUN, aHANUTUYECKII (CTOBOCOXEHWNE), CUHTAKCUHYECKNI N KalTbKNPOBaHME.

Mopd0N0ro-CMHTaKCNYECKNA NN aHaNUTUYECKNIA cnocob obpa3oBaHns TEPMUHOB
B Ka/IMbILKOM $3blKe SBJISIETCA OOHUM U3 CaMblX BbICOKOMPOAYKTUBHLIX B COBPEMEHHOM
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KaMbILKOM A3blke. Byaoy4n TpagnumoHHbIM, OH 6a3upyeTca Ha CNOXKEHUN OBYX NIEKCEM C
NCNOJIb30BaHNEM UnNn 6e3 Ncnonb3oBaHNst MOPGONOrNYEeCKUX CPEACTB [7].

B paHHOM cnoBape BCTPETUIUCL TEPMUHbI-PPA3E0IOrM3mMbl, OCHOBaHHbIE Ha
NOAYNHUTESNIbHOM CIOBOCINOXEHWUW: gaahHa YUKH — LaBEe/Ib KOHCKUM, TEMaH YUKH — LLaBEJIb,
XOOHo LLUAPIDICH T10JIbIHb BEHUYHAas, LahaH xapha — 6esias cocHa, yahaH eBCH - KOBbIJIb,
OE/IOKOMNbLITHUK N Ap., NONYKanbKa: Oyy4saH Ky/bTypMmysq — 3E€PHOBbIE KyJ/bTypbl. Konnpys
MOLENN PYCCKNX COB 1 CNOBOCOYETAHUN KaNMbILKUI A3bIK CO30AET TEPMUHbI-HEOTOrN3Mbl,
KOTOPbIE CYLLECTBEHHbIM 06pPa30oM OBHOBNAIOT €ro NIEKCMYECKO-CEMaHTUYECKYHO CUCTEMY,
pacWnpsOT KOHTEKCT cnosoynoTpebneHns [7].

Viccnenys OCHOBHbIE TUMbI COYETAHMS CNOB U X POSib B 06pa3oBaHnmM TEPMUHOB T.
A. BepTaraes cHMTaEeT, YTO CaMbIMN PACMPOCTPAHEHHLIMU 1 NPOAYKTUBHBIMU B COBPEMEHHbIX
MOHIO/IbCKNX  A3blKax SABNAOTCA  aTpubyTUBHO-CYOCTAHTUBHbIE  ABYXKOMMOHEHTHbIE
obpasoBaHMs. Y4éHbln nuweT: «B HapogHbiX S3blkax MOHIOMLCKUX MAEMEH B Ka4decTBe
onddepeHUNpYOLLErO aIEMEHTA, UMW AETEPMUHAHTLI, B NEPBYIO 04epeab NPUHATbI Ha3BaHUS
pPa3nnyHbIX LBETOB, HAaNpPUMepP, KpacHbIA, YE€pHbIN, 6enblin, cepbit n ap. [3].

PacTeHus, B HOMMHaUMAX KOTOPbIX yHaCTBYIOT AETEPMUHAHTbI, 0603Ha4atoLme UBeT,
HanNpuMep: 6op y/s1acH MogH — OCuHA, 6OP 3apPM - rPeYKa, rpeyYnxa, 6op LLUaPIHICH - 10/IbIHb
cepas, yahaH KepcH (Nyy/ib) - mape benas, n1ebega benas, yahaH mp - 6enas akayms, KoK
XOHhp 3yJ1 - BACUJIEK CUHWW, KeK 3aaT (To/Ihart) — CUHEro/1I0BHUIK /IOCKOJ/INCTHBIV, KoK HOhaH
Oyp4r - 3€/1EHBIVI NOPOLLEK, KeK-HOhaH 3amr — BOLOPOCIN CUHE3ETIEHbBIE, KOK MaHTOCH- JIYK
36/1EHBIV.

PacTeHus, B Ha3BaHNSX KOTOPbIX MPUCYTCTBYET 3/IEMEHT HAUMEHOBAHUS XXMBOTHbIX U
3Bepeit, HaNpPUMepP: axsph 3€rcH - YaxkaH (KpyrHbiv), poro3, TeEMaH apL| - MOXKXEBEJIbHUK (04Ha
U3 Pa3HOBULGHOCTEN ), TEMo H KEJIH - FTOHUOJIMMOH KPACHBbIV, TEMaH KOKH - JIACTOYHUK, BATHUIK,
TeMoH CYJ1 — AYLUNLE, TEMaH TaBIm - KYBLUWHKE, BO4SHAS JINJINS, YHhH YUKH - LaBEesIb KOHCKUY,
TYV/1aH XyHYP = acTparas 3asg4uil.

PNopUCTMHECKNE HA3BaHUS MOXXHO YC/IOBHO pasfenvTb No CRenyowmm npusHakam:
1. nNO UuBEeTYy: ynacH «TOMNONb»; W/IaH LWEP/DICH «M10JIbIHb KPACHAS», VJ/IbB — «36/16HAas
Bofopocs/ib»; 2. NO [EeNCTBUID, KOTOPOE MNPOU3BOOUTCSH: TeMoHa XarxaH4dyr — «KOJIOYKa
BEPO/IOXbS» OT rNArofIbHOM OCHOBbI XaTX «KOJI0Tb, BOH3aTb»,

[1oBONBbHO YacTO MHOroo6pasne HasBaHui ONpPeaensaeTca n 3auMCTBOBaHNSAMW: ONS
TIOPKCKNX $3bIKOB XapaKTepHbl 3auMCTBOBaHMS W3 MPAHCKKX, apabCKmx NA3bIKOB; AN
MOHIOIbCKNX — N3 MPAHCKNX, TUBETCKOro A3blKa U caHCcKpuTa [4].

B KanmblUKuU A3blK, KaKk U B Opyrve HauuoHasibHble SA3blKKM Halleill CTpaHbl,
NPOLOHKAIT LWMPOKUM NOTOKOM B/IMBATbLCS 3aMMCTBOBAHUA U3 PYCCKOro, a Yepes Hero n3
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Apyrmx sa3blkos [7]. MNpn 9TOM 4YacTb TEPMUHOB 3aUMCTBYETCSA 6€3 KakKnX-nmbo U3MEHEHNI, a
HEKOTOpbIE YyTpadnBaloT POAOBbIE OKOHYAHWUS: r1apHuK (ypohmsa yphagr gyaaH yypra 6eapH) -
napHuK (Termya, rge BbipalynBaroT paccagy, pPaHHWe OBOLUYM, /104bl, 36J1eHb), GOHUTEeT
(TopCH MOfHAa YMHPUH KEMiGaH, ON3-TYC) — OOHUTET (foKaszaresb Kadecrsa wim
rPOJYKTUBHOCTY  JIECOHACaXAEHMY), QDrIop (VOhM/bIH L[esika, Xamr yphmsa) - @opa
(COBOKYIIHOCTb BULOB PaCTeHMV), oUTOPTOP (604K LI HaHb YUrH Ky/IbTYPH yohMmamyg yphxg
XOpJITaH Kyprar Kkerxg) - ouro@hropa (pog HU3LLNX FPUOKOB, Mapasntupyrolyme KyJ/abTypHbIe
pPacTeHuns]), putToLeHO3 (yYohMsibiH b6ar HunLa H) — UTOLEHO3 (PaCTUTE/IbLHOE COOOLLECTBO).

Hepepko pns Toro, 4tobbl nepedaTb HOBbIE MOHATUS, KOTOPblE OTCYTCTBYIOT B
Ka/IMbILLKOM A3bIKE, UCMONb3YIOT CI0BA, 3aMCTBOBAHHbIE U3 CAHCKPUTA: 3aHgH «CaHgast»,
asibMH «510J10K0», TIOPKU3MBI: OJIL «OCOKa», Y3M «BUHOIMPEL», LUEP epr «aOpPUKOC», Xap epr
«C/MBa», apBa «OBEC»,

Bnarogapsi NpsiMbiIM 3aMMCTBOBaHWsSM, a TakxXe pasHoobpasHbiM Heonorn3mam, B
KaNMbILKOM $A3blKE MOSABWICA OrFPOMHbIA MAACT 3KBUBANEHTHOW NEKCUKN, OGAN3KOW Waun
coBnagalowien B o0b6omx #a3blkax MO copgepxaHno u ¢opme. OCHOBHbIE MONMOXKEHWS,
perynmpytoLme npaBonnucaHme 3aumMmcTBOBaHHbIX TEPMUHOB 3aKJ/IHOHAETCS B CNeAyoLeM [7].

1. OcCHOBbI 3aMMCTBOBaHHbIX CIOB NEPEOAOTCA Ha NNCbMe 6€3 Kakux-1mbo N3MEHEHWIA,
Hanpumep: rpy3ge, Baayu. OgHako CnoBa, AaBHO BOLUEALUVE B KaSIMbILKWIA A3bIK 1
(POHETMHECKN MOMHOCTBD OCBOEHHbIE €ro HOCUTENsAMW, TMPUHATO nucatb B
COOTBETCTBUWN C NpaBuiaMin KanmblUKon opdorpaddun: TeHrpuH kv — Basyv, rpy3gb.

2. Y[OBOEHHble CorfiacHble B COCTaBe 3auMCTBOBAHHbIX CJlOB COXpPaHAKTCA: KJ/iacc.

3. PopoBble OKOHYaHNA B COCTaBe 3aMMCTBOBAHHbIX CIOB OTOPAChIBAOTCA: BOJIHYLUK —
BOJIHYLLUKA (ron6), Ky/IbTYP — KYJIbTYPaA.

4. CnoBa C OKOHYaHUEM -/5,-€5 YTPAYMBAIOT KOHEYHbIA 3fIEMEHT U MPUHUMAIOT —/7.
3KOJI0rvsi — 3KOJI0Mnvi, amagnomnsi — ameubmnvi, 6uosiorvs — OMoI0ruv, rugPoouoI0rvs —
rvgpoOUOSIOrvY, UXTUOSIOM ST — UXTUOJIONM M.

0O606LwWasn n3noxXeHHble hakTbl, cnegyer OTMETUTb, YTO COCTOSIHNE
TEPMUHOSIONNYECKON paboTbl B KanMblkuKM, HE CMOTPS Ha ONPEeAENEHHble OOCTUXKEHWS,
3HAYNTENIbHO OTCTAET OT COBPEMEHHON TEOPUM 1 3a4a4 pas3BuTUS POAHOro A3bika [7]. daHHoe
SAB/IEHNE MOXXHO OOBACHUTbL TEM, 4YTO O/ 0003HAYEeHWss OOHOrO N TOro >Ke MOHATUSA
NCNOJSIb3YIOTCA HECKONbKO CUHOHUMUYHBLIX TEPMUHOB (OAHOCNOBHbLIX M COCTaBHbIX). Tak,
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HanNpuMep, TEPMUH 3EPHO NEepPeaacTCs B KalMbILKOM A3blKe TPeMS aKBMBaneHTamu (6yy4s,
38PM, YGoH).

BecbMa pacnpoCTpaHeHHbIM HeOoCTaTKOM  SABASETCA  HaIndne  HEeCKOJbKUX
MOPOSIOrMYECKNX BAPNAHTOB OOHOIO 1 TOrO »Xe TepMuHa: MeepCTH,, ACTH — Knacc. Kpome
TOro, CYLLEeCTBYIOT pasfinyHble CTPYKTYPHbIE BapuaHTbl  TEPMUHONIOMNYECKNX
CNOBOCOYETAHWI: BUTaAMUH OPYJI/ThH, BUTAMUHAP XanhasihH — BUTaMWUHWU3auus, hay gaagr
(recar) Ky/ibTypmyn — 3acCyXoycTon4uBble Ky/bTypbl. Bce 9TO He oTBevaeT npuHuuny
9KOHOMUM A3bIKOBbIX CPEeACTB N TOYHOCTMU.

VI3 BbllenpuBeaeHHbIX MPUMEPOB BUAOHO, YTO B KalMbILKOM A3blKe NpeacTasfieHa
borataa nopucTnyeckass TEPMUHONOMNNSA, KOTOpasi MOMOMIHAETCS 3a CYET pPasnnyHbIX
3aMMCTBOBaHNN, KOTOPbIE HE TOIbKO oborallatoT CnoBapb, HO U NPULAOT CTapbiM CNoBam
HOBblE CMbIC/IOBblE 3HAYeHus. B 3aknoyeHne Ba)KHO MOAYEPKHYTb, YTO BCE MPOLECCHI,
KOTOPbIE NPOUCXOOAT B KaMbILKOW TEPMUHONOMN, 00yCnoBneHbl 60AbLLNMN USMEHEHNAMMU
B COUManbHON U KyNbTYPHOW >XN3HW KanMbILKOro Hapoaa.
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The information security system is a specially created set of legal norms, legislative and
executive bodies, as well as means, methods and directions of their activities to ensure reliable
protection of information security objects.

The information security system is, in fact, a methodology of theoretical approaches
and specific practical actions of special structures that provide sufficiently complete
protection of the individual, society and the metropolis from all types of information threats
and risks.

The conceptual models of the information security system and its support are presented
in Figures 1 and 2, respectively.
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INFOEMATION SECURITY SYSTEM (5IB)

SIB iz an organized set of special bodies, services, means, methods and measures that ensure
the protection of the vital interests of the individual, society and the metropolis from
information threats

I
PURPOSE

Ensure the protection of the individual, society and
the metropolis from information threatsor

BASIC
TASKS
¥ L
Development and Formation, maintenance Restoration of objects of
implementation of plans and development of protection that were
and other measures to bodies, forces and means damaged as
protect the interests of of ensuring information a result of illegal actions
the individual, society security
and the metropolis
\ ! /
Private tasks
¥
v v v v v v v
Identification| |Prevention| | Neutrali- Suppres- Localization | | Reflection Destruc-
zation 51011 tion

[ ™ S e

Figure 1. Conceptual model of the information security system.

The analysis of foreign and domestic experience has shown:

e no information security system can provide the required level of security without proper
training and provision of the necessary forces and means, without the participation of
relevant management bodies and the necessary legal, organizational and technical
measures;
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e ensuring information security cannot be a one-time act. This is a continuous process
consisting in the justification and implementation of optimal methods, methods and
ways of improving and developing the information security system, continuous
monitoring, identifying weaknesses and potential dangers and information threats;

e information security can be ensured only with the integrated use of the entire arsenal of
available forces and means. The greatest effect is achieved when all the forces and
means and methods used are combined into a single, integral mechanism - an
information security system.

PROVISION
INFORMATION SECURITY (ObIB)

ObIB is a set of administrative-legal. organizational-managerial special. engineering-technical,
moral-psychological, information-analvtical and other measures that allow using all combined
forces and means, simultaneously and constantly, to identify, prevent and suppress information
threats against the indrvidual, society and the metropolis by legal means.

Achieved

h 4 Y L ¥
Prevention of Identification of Detection of Localization of Elimination of
information threats | |information threats information threats criminal actions CONSEQUENnCEs
Preventive Systematic Timely identification Meazures to Eliminaticn of the
measures to ensure| | Monitoring of the of real information eliminate damage caused
information possibility of the threats and information threats
security appearance of real specific criminal and specific crimes
) or potential actions
information threats

Figure 2. Conceptual model of information security

The main functions of the information security system are:

¢ identification and forecasting of internal and external information threats to the vital
interests of information security objects, implementation of a set of operational and
long-term measures to prevent and neutralize them;

e managing the forces and means of ensuring information security in everyday conditions
and in emergency situations;
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e implementation of a system of measures to restore the normal functioning of
information security facilities in the metropolis affected by an emergency situation;

e participation in information security activities outside the megalopolis in accordance
with international treaties and agreements concluded or recognized by the Russian
Federation.

The development of the situation in the city of Moscow indicates that today the range
of information threats has expanded, the scale of the damage they cause to the vital interests
and information security of the city has increased. However, to date, the mechanisms for
accurately identifying the extent of damage in various spheres of life of the capital have not
yet been determined. This determines the need for a comprehensive solution to a number of
problems of a scientific, methodological, analytical and informational nature. At the same time,
it is necessary to proceed from the fact that the measures taken by the Government should
be adequate and correspond to the severity of the damage that may be caused to the vital
interests and information security of the city as a result of the implementation of these threats.

The achievement of the set goal and the most effective solution of the set scientific task
is possible on the basis of a systematic approach, the main advantage of which is to obtain a
sufficiently close to objective reality representation of the composition, structure and
relationships of the elements of the processes under consideration. Such a system is the
information security of the further development of society, the system analysis of which allows
us to identify the characteristics, place and role of existing and new information threats and
challenges, ways and means of their timely prevention, blocking and elimination in order to
prevent possible damage to the metropolis. Then the ratio of the prevented damage to the
potential integral damage shows the degree of information security of the metropolis and the
effectiveness of the actions of the system to ensure it.

It should be noted that information threats contain potential damage, which in certain
conditions can increase the degree of degradation of society if no further measures are taken.
One of the shortcomings of the existing system of ensuring the information security of the
society is the lack of proper targeted and resource concentration of information measures
taken by the megalopolis and society in vulnerable areas, where it is possible to accumulate
the greatest potential unintended damage.

Taking into account this approach, for an objective assessment of the effectiveness of
ensuring vital interests and information security, it is necessary first of all to find a mechanism
for assessing the level of integral (total) prevented damage in various spheres of life. The
absence of such an apparatus leads to a decrease in the information security of development
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and an increase in the level of degradation of society, makes it difficult to identify the most
dangerous external and internal information threats, assess the effectiveness of measures to
ensure the protection of vital interests and information security of the individual, society and
the city.

The information security of the further development of society is formed and ensured
by the influence of an interconnected set of internal and external factors that favor the effective
growth of the national economy, its ability to meet the needs of society, the metropolis, the
individual, to ensure international competitiveness, to guarantee protection from various types
of information threats and losses.
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npu cybaykumm Agpratnyeckon nautbl nog EBpoasmarckyto nanty

Gavrilov Sergei Viadilenovich,
Doctor of physical and mathematical sciences, Main scientist of the laboratory 102, Schmidt Institute
of Physics of the Earth of the Russian Academy of Sciences

Kharitonov Andrey Leonidovich,

Candidate of physical and mathematical sciences, Leading scientist of the Main Earth’s magnetic
field laboratory, Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio Waves Propagation
of the Russian Academy of Sciences

MaBpunos Ceprein BnagnneHosuy,

[oKTop (hM3nkKo-maTeMaTUHECKNX HaYK, MIaBHbIA HAay4YHbIN COTPYOHUK nabopatopun 102, UHCTUTYT
duankun 3emnm um. O.1HO. LLmngra PAH

XaputoHoB AHApeit JleoHMaoBMA,

KanguoaTt hnanko-MmaTeMaTUyeCcKnx HayK, BeQyLUMii Hay4HbI COTPYOHNK naboparopum rnaBHoro
MarHuTHoro nonsa 3emnu, VIHCTUTYT 3eMHOIro MarHeTnama, MoHOCAEpPbl N pacnpoCTpaHeHns
pagmososH um.H.B. MNywkosa PAH

Abstract. For the non-Newtonian mantle rheology case the 2D thermal viscous dissipation-driven thermal
convection in the mantle wedge above the Adriatic (micro) plate subducting under the Euro-Asian plate is modeled
numerically. The effects of the 410 km and 660 km phase transitions are taken into account. Within the framework of the
model constructed the horizontal extent of the 2D heat flux anomaly observed in the rear of the Dinarides mountain belt
corresponds to subduction velocity ~10 mm per year which is close to that observed with the help of geodetic means. In the
case of non-Newtonian rheology the upwelling convective flow transporting heat to the Earth’s surface locates at the distance
from the trench corresponding to the actually observed 2D heat flux anomaly, the velocity in the convective vortices being
over ~ 10 m per year. Rheological constants of the mantle wedge material are specified more accurately, the concentration of
water in the mantle wedge being ~ 1 weight percent. Upwelling mantle wedge convective flow is indicated to be able to provide
the mantle wedge hydrocarbons transport to the Earth’s surface, the model surface heat flux ~ 102 mWxm-=2 corresponds to
the observed one.

Keywords: mantle wedge 2D thermal convection, non-organic mantle hydrocarbons transport, subduction angle
and velocity, mantle rheology, phase transitions in the mantle, surface heat flux.

Annomanyus. B npednoaoxenuu HeHbi0mMOH0Bckoil peosoeuu Manmuy Buinoineno wucienHoe modesupobarue 2D
mepmuueckon KoHBexyuu, 6030yx0aemoil duccunamubHuiM meniofvideseHuemM 6 MAHMUTHOM KAuHe Npu cyooyKyuu
Adpuamuyeckoi naumovl 100 eopHuiil nosc Junapa, baccenn Ilannonus u sony Bapdap. B pamxax nocmpoennoi modeau
006sCHACTICA  AOKAAUAYUA, TONEPeuHAs NPOMAXEeHHOCMb U Besuuuna BolmAnYmol NApaLLesbHO  1oDepexcyio
Adpuamuyeckoeo Mops 30Hb. AHOMAALHO20 MAHMUTIHO20 Men1060e0 Nomoka, coombemcmbyoujue ckopocmu cyboykyuy ~
10 mm/200, Habawodaemomy yeay cydoykyuu ~ 25°, u codepxanuto 600vt 8 manmutinom xaune ~ 1 Bec. %. Ilpu maxoil
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ckopocmu  cyboykyuu Bo30yxoaemca 00Ha KoHBexmubHaa Aueika ¢ eOurcmbennviM 2D konbexmubHvim meueHueM,
Bocxo0AuUM K 30HE MAKCUMAABHO20 MAHMUIIHO020 menio60eo nomoxa, cocmabaawujeeo 8 npedsaeaemoii modeau ~ 100
MBmxm2, komopuiii deiicnBumenvto Habaodaemca 6 baccenine [lannonua u 3ome Bapdap. Vxasvibaemcs, umo 6 cayuae
HEHbIOMOHOBCKOTL  peooeull koHbexmubHuill BuiHoc menia npoucxooum 6 HecmayuonapHom pexcume. KonBexyus 6
MAHTMUTHOM KAUHE MOJXKer 0becneuunms GbiHOC MAHMUTIHBIX Yeae6000p0006 k OHeBHOT noBepXHoCL.

KaroueBoie cro6a: mepmuueckasn konbexyus 6 MaHMUiHOM KAUHE, Y04 U CKOpocmb CyO0yKyUU, peosoeuteckue
napamempu. MaHmu, pasoBuie nepexods 6 Manmuu.

DOI 10.54092/25421085_2021_9_27

PeueHseHT: KeToBa KaponuHa BsyecnaBoBHa - [JOKTOP (p3NKO-MaTeMaTnyecKnx Hayk,
npodeccop. Vb>keBCcKkuii rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET nmeHn M.T.
KanawHunkoBsa

BeepeHue

CornacHo [9], cybaykuus Agpuatny4eckon NMTocgEePHON NANTbI NOL FOPHbIA MaccuB
OuHapa, 6acceinH MNMNaHHoHUSA 1 30HY Bapgap B Te4eHune nocnegHnx ~ 45 MnH. NeT nponcxognt
nog yrnom ~ 25°. ['opHbIn nosic uHapa nonepevyHon npoTs>KeHHOCTbo ~300 KM BUOMMO
cKJlagyaTo-HaOgBMroBon Npupoabl, BO3HWK B nocnegHue 55 — 35 MiH. NeT nNpu CTOIKHOBEHUM
N cybaoyKUMM OKEAHNYECKMX OTBETBMEHUIA HEO-TeTuca n AnbnNMckoro Tetuca B pesynbTaTe
nogoasuraHns AdpukaHckon nautel nopg BoctouwHyto u 3anagHyto Espony [9]. B [7]
NPUBOOATCA MHOMOYUC/IEHHbIE CCbIIKM Ha paboTbl, copepXkawume npoTMBOPEYMBbIE
pe3ynbTaTbl OLEHOK, CAENaHHbIX O B3aNMHbIX ABWXKEHMAX AgpuaTtndeckon n EBpoasmarckon
MIUT Ha OCHOBE CENCMUYECKNX, reoU3NYECKUX W Treofe3ndecknx pgaHHbix. B [7]
YyKasbIlBaeTCHd, 4YTO CKOPOCTb cybaykumm Agpuatndeckonm nnvtbl nop EBpoasunatckyto
cocTaBnsieT ~ 5 — 8 mm/rog, a No gaHHbIM reoge3nyecknx Habnopenninn ~ 5 Mm/rog. CornacHo
[17] 6accenH NMaHHOHMS 1 30HA Bapaap CyTb 30HbI pacTs>keHus, npoucwenuero B CpegHem
MwvoueHe ~ 14 - 11.6 MAH. NeT Haszag M nNpuBedwero K YTOHEHUIO NuUTocepsbl, T.e.
NPEACTaBNAOT COOOM OKpanHHbIN BacCeliH, XapakTepu3yemblil 3aQyroBbiM cnpeavHrom. B
9TOT Nepuom, eauHbll TOPHbI MOSC, napanfienbHbil  AQpuaTtnyeckoMy Mnobepexblo,
pacuennsetrca Ha Kapnatel n [OuHapy, n obpasyeTca Menkoe [laHHOHCKOe Mope,
cywecTtBoBaBlee oo ~ 600 Tbic. neT Haszag. B HacToswee Bpems 30eCb pPacrofioXKeH
MaHHOHCKMIN HedTerasosbln 6accenH. PaHee B [11, 12, 13] BbISCHANNCE YCNOBUS MHMLMALN
LEeHTpa OKpamHHOro pasgBuraHua B pes3ynbTaTe OENCTBUA MeXaHU3Ma KOHBEKTMBHOWN
HEYCTOMYMBOCTN, ABVMKMMON ANCCUNATUBHLIM TEMSIOBbLIOENEHNEM B MAHTUAHOM KIUHE Mpu
3a4aHHbIX CKOPOCTU 1 yrne cybaykumm npu KOHUEHTpaumm BoAbl B MaHTUMHOM KnHe Cw =
0.3 Bec. %. B HacToswen paboTe NOKas3biBAeTCs, YTO ANCCUMATMBHBINA TEMSIOBON MOTOK,
BbIHOCUMBbIA KOHBEKLMEN K OHEBHOW NOBEPXHOCTU, COOTBETCTBYET KOHUEHTpauun Bogbl Cw =
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1 Bec. % npwu ckopocTu cybaykumn ~ 10 mm/rog.

CornacHo [1; 15; 14] B MaHTUIAHOM KJIMHE BO3MOXXHbl ABa TuUMNa MenKoMacLiTabHon
TEPMNYECKON KOHBEKL MW, BbI3blBAEMOW gnccunaTtueBHbiM HarpesoMm: 3D KOHBEKUUSI B BUAOE
CTPYW, BOCXOOSALWMX K BynkaHudeckon uenn, u 2D KoHBekums B Buae Buxpen Kapura,
OPUEHTUPOBaHHbIX Nonepek cybaykumn. B [1] nokasaHo, 4TO NPOCTPaHCTBEHHOE pa3aeneHne
9TUX [OBYX TUMNOB TEPMMUYECKOMW KOHBEKUMN BO3HUKAET BCNEACTBME 3aBUCUMOCTU
KoahpuumeHTa apPeKTMBHON BA3KOCTU MaHTUN OT TemnepaTtypsbl, npu4em suxpu Kapwura,
ecnnm OoHu (OPMUPYIOTCS, pacrnonaralTcs no3agn BYyJSKaHuYeckon rpsgbl. O ckOpocTu
cybaykumm Appuatmyeckon nautel nog EBpoasmatckylo  MMelTcs  NpOTUBOPEYMBLIE
CY>XOEHMS, XOTS MOPSAOK BENMYUHbI COBPEMEHHOW CKOpOCTM cybaykumn (~ 10 mm/rog),
BUOMMO, MOXET CHUTATLCSA ONpPeAeSieHHbIM OOCTaTOYHO HagexHo. [lapannenbHO ceBepo-
BOCTOYHOMY OGepery Appuatvku pacrofioXXeH TrOpHbli maccmB [uHapa, BepOsiTHO,
HaABUroBON W/unn cknag4aton npupogpl. MOXHO nNpegnonoXntb, 41O 2D Makcumym
aHoManuu TennosBoro notoka ~ 100 mBT/AF, Habnogaemblin B Tbiny maccusa OuHapa B
bacceiiHe NaHHOHMS 1 30He Bappap [16], 06513aH CBOMM MPOUCXOXXAEHNEM KOHBEKTMBHOMY
2D nopgeomy Tenna M3 MaHTUAHOrO KnvHa. YmncneHHoe mopenupoBaHne 2D KoHBeKuun,
npoucxogsiuen B hopme Buxpen Kapura n, BOSMO>KHO, BbIHOCSILLIEN TEMO0, MOXXET NO3BONUTb
CyOUTb O CpedHEM Coaep>XaHun BOAbl B MAHTUNHOM KJIMHE N BbiCKa3aTb NPennofoXXeHne o
KOHBEKTMBHOM BbIHOCE MaHTUMHbIX YrNeBOAOPOAOB K MOBEPXHOCTM 3emMnun. YucneHHble
MOJENMN KOHBEKLMUW, YYMTbIBaOLLME 3aBUCUMOCTb BA3KOCTU OT TemnepaTypbl, AaBfEHNSA U
HaNps>KEHWN, Hauaydwmnm  obpa3oM  CcornacyloTcs € HabngeHusamm B chyyae
HEHbIOTOHOBCKOW PEOSIONMN MaHTUN MPU  KOHUEHTpaUMn KpUCTanan3aunoHHOW BoAbl B
MaHTUM ~ 1 Bec. % un ckopocTtu cybaykumm B CpegHem MuoueHe ~ 10 mm/rog. B [5, ¢.131]
YKa3blBaeTCs, YTO CTOMb BbICOKOE, U gaxe B 3 pasa 6onbluee, cooeprkaHne BoLbl MOXET
HabnoaaTbCA B MaHTUMHOM KIMHE B MEPEXOAHON 30HE MaHTUKM, a CKOPOCTb cybayKuuw,
BO3MOXXHO, HECKOJIbKO MpeBbllatoLlas HabnogaemMyo B HacTosiLee BpeMS, No-BUOVMMOMY,
MOrfia UMEeTb MECTO B XOA€E packpbITna 6acceriHa [NaHHOHWS.

OnuncaHne mogenu
B kayectBe MOOENM TEPMOMEXAHMYECKOrO COCTOSIHUS MaHTUMHOMO KfMHA Mexnay
nogowson EBpoasmatrckom nanMTbl, Ha KOTOPOW Haxogutcs 6accenH [laHHOHMSA, n
NOBEPXHOCTbIO AQpPUaTUYEeCcKON  MUKPOMNAWTbI, NOLOABUratoLLENCA MNOA4 FOPHbI Maccus
OvHapa nopg yrnom CO CKOpPOCTbIO V, npumemMm mopenb, nonyyYaemyto npun Pr— o« B
npnbnmxeHun bByccuHecka 13 CUCTEMbl OBYMEPHbIX 0e3pasMepHbiX  YpPaBHEHUN
rmopoavHaMmKky gnsa yHKLNN ToKa n Temnepatypbl 7 [18]:
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(azzz'azxx) x X (8222-62xx) X 4x azxz X azxz =Rax Tx Ra*10x r)((41 0—R660)x r)((660), (1 )

otT= - ( zx T + ( xx T+ (Di/ R x( i/2x )+ Q, 2
3necb — 6e3pasmMepHbIn KOIPPUUNEHT OUHAMNYECKOWN BASKOCTUN, CUMBOS O N MHOEKCHI
0O3HA4arT YacTHbIE NPOU3BOAHbIE MO KOOPpAMHATaM x (rOPU30HTasNbHOMN), Z (BEPTUKANbHON) 1
BpemeHun t,  — onepartop Jlannaca, M9 y 680 — ofbemHble gonu TsXKenon dasbl Ha

asoBbix Nnepexopax Ha rnybuHax 410 kv n 660 kv, KOMMOHEHTbI CKOpPOCTU Vx 1 VzcBA3aHbl
C PyHKLMEN TOKA KaK:

VX: z, VZ =- X (3)
a 6e3pasmepHble uncna Panes - Ra, dasosble Ra*10, R4%60 y gpuccunatmeHoe Di ecTb

Ra=[(ax xgxd®xT)/( cx °)]=5.55x108
Re*10=(( x gxd¥/( cx 7)]=6.60x108 (4)
R0 = ( x gxd®/( cx °)]=8.50x108
Di=[(ax gx d)/ ¢ =0.165,

roe =310"° K — KoathpULIMEHT TennoBOro pacLupeHms, =3.3x10% xrm3-nnoTHocTb
MaHTUW, g — YCKOPEHME CUIbl TSXXECTU, Cp = 1.2x103 [k - kr'-K' — ypenbHas TenioeMKocTb
npw nocTtosiHHOM pasneHun, 71 = 1950 K — TemnepaTypa OCHOBaHWUS MEPEXOAHON 30HbI
MaHTum (NM3M) Ha rnybuHe 660 Am, cHnUTaOWENCS HXKHEN rpaHuuen mogensHon obnactu, Q
= 6.2510* MBTMm?® - 06bemHasi MOLHOCTb TEM/OBbIOeNeHNs B KOPe, Tjk — TEH30pP BA3KMX

HanpsxeHuin, d =660 kv — BepTUKanbHbI pa3mep mogenbHol obnact, c¢= 10" /fla- ¢ -
MaclTabHbIi  MHOXUTESb BA3KOCTW, =1 wmv - c¢c' - koadhdUuumeHT
TemnepaTyponpOBOAHOCTH, (410) = 0.07 n (660) = 0.09 — CKa4Ku NAOTHOCTY Ha
dasoBbix nepexogax Ha rnybuHax 410 kv n 660 xm. B (1), (2) macwTabHbIMU MHOXUTENAMM
ONS BDEMEHW £, HanpsKeHUn  x U pyHKUMM Toka CNy>KaT COOTBETCTBEHHO BENNYVHBI

dz-x_l, ﬁx-d_z n . Panee B [10] cTponnacb Mmogenb TEPMOMEXAHNHYECKOrO COCTOSAHUS

MaHTUNHOro KanHa nopg TumaHo-levdepckon NaMTon B NPeanonoXXeHnn JIMHENHON Peonormm
Ans anphy3nMOHHOrO MeXaHNU3Ma NonN3y4ecTu, DOMUHMPYIOLLErO B MaHTUN Ha rinybuHax 6onee
~ 200 «m [8], 3aBUCMMOCTb KO3((puUmMeHTa BA3KOCTU OT Temnepartypbl 7 u
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NIMTOCTATUYECKOro gaBfieHns p NpuH1UManach B Buae [5]:
( /2x A x(h/ )" x{exp [(E+pxV)/(RxT)]}, ()

roe ans «BnaxHoro» onveunHa A=5.310"° ¢!, m=2.5, pasmep 3epHa /=101 - 10" mm, BekTOp
Bioprepca 6=5107 mm [4], aHeprua aktuBaumm E=240 x/wmoss', o6beM akTusauun
V=5x10% mmi-mons, = 300 /71a - HopmupyloLlee 3HadYeHWe Mopyns caosura, A -
yH/BepcanbHas rasoBasi MOCTOsiHHas. [lpyv 3TMX 3HAYEHUSIX KOHCTaHT, BblGpaHHOM
maclutabHoM MHoXuTene ¢ = 10" [Ja - ¢ n pa3mepe 3epHa A = 1.6 mMm 6e3pa3mMepHblii
KO9(h(PpnLUMEHT BA3KOCTU, KOTOPbIN TaKXKe 0603Ha4YaeTcs Yepe3 , paBeH

=5 107 exp{[14.8+6.72 (1-2]/ T}, 6)

roe 7- 6espa3mepHada Temnepatypa, a 6e3pasmepHas KoopguHaTa z, HOpMUpPOBaHHas Ha d,
OTCHUTbIBAETCA BBEPX OT OocHOBaHuA MNM3M (ocb x HanpaeneHa no HwkHen rpadHvue MN3M
npoTtme cybaykumn). YTo6bl NPOBEPUTb, HACKONBKO A1 MOJSlyYaeMbIX OLIEHOK CKOPOCTMU
cybaykumm AgpuatuyHeckom MUKPO MNAWUTbl CYLLECTBEHHO MNPEANOSIOKEHNE O JIMHENHOWN
PEonornM MaHTUN, B HacTosLwen paboTe NpoBeneH pacyeT A/t HEHbIOTOHOBCKOW PEeonornu,
AN KOTopown hopMy bl BA3KOCTU (5)—(6) nepenucbiBaloTcs B BUAE:

( /2xAxCWx ") x (h/ O)" x {exp [(E + px V) /(RxT)]}, (7)
rae, cornacHo [6], ons «BnaxHoro» onueuHa n =3, r=1.2, m=0, ,
E=480 w/xmons', V=11x10% mP-mons', A=102 c'x(MMa)”, C» >10° pgns BnaHoro
OnMBUHa — BecoBas [ons Boapl (B %). CnegyeT OTMETUTb, YTO 3HAYEHUSA KOHCTAHT B (7) y
pasHbIX aBTOPOB, HAa KOTOPLIX MPUBOOATCH CCbUIKM B [6], BECbMa pPasHATCA, U Bblwe
npviBeOeHbl ycpeaHeHHble 3HaveHust. Mpu Cw = 103 ¢ y4eToM
/7(2:(4X 2)><[( zz= xx)2/2+2>< xzz], (8)
6espa3mepHas BA3KOCTb €CTb

:{10/[( zz- X)()2/2+2X X22]1/3}x exp{[100+50><(1 -Z)]/ T}, (9)

OTHOLEHNE CTOPOH MOAESIbHOM 0bnacT NnpumMem pasHbiM 1:2.25, Tak 4TO Npu cybayKLmMm No
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anaroHanu MmogenbHom obnacTu yron cybaykuum coctaBut =240, a pac4eTHas CKopocTb V
= 10 mmrog' B egnHvuax (- d ") pasHa V = 0.208103, T.e. B cy6ayuupytoLLein
AnpuaTyeckoii namTe ee KOMNoHeHTbl Vx=—0.19010° n I/z= - 0.085-10%,

Cnenys [6], npumem ¢asosble dyHkumn M B Buge (HaNnOMHMM, YTO OCb Z 3aeCb
HanpasneHa BBEPX, MO3ITOMY 3HaKU U3MEHEHbI):

M0 =(1/2)x{1 - th{z - zXN / Wl 2X(Tj= 2" -{[ O x(T-TMA/(  x gk, (10)

roe 27y - rnybuHa Fro dasosoro nepexopa, Z2”? w To” - ycpegHeHHble raybuHa u
Temnepartypa asosoro nepexopa, “19 =3 MflaxK' n ©0 = — 3 M/laxK' — HaKNOHbI
KpUBbLIX pa30Boro pasHoBecus, W — xapakTepHas wupuHa ~ro dasosoro nepexoga 7,419
=1800 K, 7,960 =1950 K — cpepHue TemnepaTypbl ha3oBbIX Nepexonos. TennoTsl has3osbix
Nepexofos, Kak v B [6], B (2) HE yYnTbIBAIOTCS BBUAY HECYLLECTBEHHOCTU B Clly4ae pasBuUTol
KoHBekumun. 13 (10) nonyyaem:

MV =-( 0/2x xgxw) x Txx ch¥[(z-z"+ Ox(T-TN)/( xg)/ wh, (11)

OTKyOa BuaHo, 4YTo hasosblin nepexog ¢ > 0 ycunuBaeT koHsekuuio (Mpu / = 410), a
cdaszosbiin nepexog ¢ ? <0 (npu /= 660) — ocnabnset. B 6e3pasmepHom Buae z4419 = 0.38,

200 = 0, w)=0.05, “10=255x109, ©60 = _255x10°, 74410 = 0.92, 7460 =1, n g (1)
M= I 0Rx  RaPxux Tixch&[z-zl+ "] Rax(T-TN/wh, (12)

B KkadecTBe rpaHU4YHbIX YCAOBUA MNPUHATbI U3OTEPMUYHOCTb TOPU3OHTaSIbHbIX U
BEPTUKASIbHbIX FPaHnL, YCNOBUS NPUANMAHUA N HEMPOHULAEMOCTM rpaHnL, (KPOMe «OKOH»
BHeOpeHWs 1 Bbixoga CyOayuMpytowen nanTbl, B KOTOPbIX 3a4aHa CKOPOCTb Cybaykuum, un
NPOHULAEMOCTUN YyOANIeHHOM OT 30Hbl CyOAYKLMU rpaHuLbl Nog NpsiMbIM YrioM, 6M3KUM K
yrny BbIXxoAa BbIHY>XAEHHOro MaHTUAHOIO NOTOKa npw nonoron cybaykumm). BennvnHa @B (2)
OT/INY4HA OT HYNA B KOHTUHEHTASIbHON U OKeaHW4eCKON KOope MOLHOCTbIO 40 kM n 7 km
COOTBETCTBEHHO. HavanbHas Temnepartypa BepTUKalibHbIX FpaHuy, npuHATa No Modenu
OXNaxxaeHusi NoNynpocTpaHcTea B TeveHve 1 mipg. et pna EBpoasnarckon namtel n 100
M/IH. 1eT pNa AQpuaTtnyeckon (MMKpO) NAnThI.

PesynbTatbl 1 06cy>xgeHune
Mpegnonaras, 4YTO MakCMMyM TEMMOBOrO MOoToka (@ BO3HMKAET Haf KOHBEKTUBHbIM

International journal of Professional Science

Ne9-2021 32


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

TeYeHneM, BoCxXoasawmm K bacceinHy lMaHHOHMA 1 30He Bappap n pasmep KOHBEKTUBHOM
AYENKN paBeH PaCCTOSHUIO MeXAy MUHMMyMamn @, pacnonoXeHHbIMU MO 06e CTOPOHBbI
Makcumyma Q@ (T.e. MUHUMYMbl ( PacnosfioXXeHbl Haph HUCXOASALWMMU KOHBEKTUBHbLIMN
TEYEHNSIMY), MOXKHO OLEHUTb pasmMep KOHBEKTUBHOW ssHenkin ~ 300 Am.

Ins NoCTpoeHnsa cornacoBaHHOW MOOENM  MeNKoMacluTabHONn  TepMUYECKOWN
KOHBEKLUMM B MaHTUMHOM K/MHE MexXay HacTunawowen EBpoasmatckon nauton wu
cybayumpytowen AgpuaTmnyeckon (MMKPO) NAUTON, pagyn NOBbIWEHUS TOYHOCTU BblYUCIEHNIA
BHayane Heobxogumo nonoxuntbe B (1)-(2) Ra—»0, DO/ = 0, T.e. paccuuTaTb MOLESb
NOrpy>KatoLLENCcs BAUTbl, MAaHTUMHOIO KMHA W HacTunawowen nautbl 6e3 yyeta BA3KON
anccunaumm n KOHBEKUMN. DTO CBA3AHO C TeM, 4To npu Ra n Di (4) KOHBEKUMS B MOgEeNn
NPOXoguT cTagnm ¢ GONbLUMMK CKOPOCTAMMU, U AN obecrneveHns yCTOMYMBOCTU pacyeTa
KBa3nCTaLMOHAPHOr0 COCTOSHMSA TPebyloTCa KpanHe manble warn rno BpemeHn. Mpu atom
TPYOHO paccynTaTb TEPMUYECKOE COCTOSIHNE NOrPY>KaKoLLENCs ManTbl, HACTUNAIOLWLEN MANTbI
N MHAYUMPOBaHHOIO BO3BPATHOrO NoToka. Nonaras BHavane, 4to B (1)—(2) ARa—0, Di= 0, T.e.
yunTbiBas TOJNIbKO TEMNJIONPOBOAHOCTb W aAaBekuuio Tenna, n wuHTerpmpys (1)—(2) no
NPOCTPAHCTBEHHbLIM KOOpAMHATaM METOLOM KOHEYHbIX aneMeHToB Ha ceTke 104x104 n no
BPEMEHHON KoopanHate metonoM PyHre-KyTtta 3-ro nopsigka npu V=10 mm/rog, nonyydnm
KBa3ucTaumoHapHble 6e3pa3mepHble n 7=7Tr, N306pa>KeHHbIE COOTBETCTBEHHO Ha puc. 1
n 2, roe NMHUM ToKa Ha puc. 1 nokasaHbl C MHTEPBANIOM 5, a U30TEPMbl HaA puUC. 2 — C

nHTepsasiom 0.05.

PaccrosiHme, KM

AZ
9 1£|IO 2§0 4%0 5§0

1.0

- 0.8

0.6

- 0.4

Fny6uHa, kM

- 0.2
Cyw=1Bec.%
V=1cm/rog

-

0.0

X 225 20 18 16 14 12 1.0 08 06 04 02 00
PucyHok 1. KeaaucTtaumoHapHoe pacnpegeneHne 6e3pasmepHoOn HEBO3MYLLLEHHOM
(YHKLMM TOKa B MaHTUM Hag cybayumpytowen Agpmatmyeckonm nnntom 6e3 yyeta apekTos
BA3KOW guccunauum n KoHsekuun. JInHMm Toka nokasaHbl ¢ nHtepsanom 5. [lnaroHasnbHble
9KBUANCTAHTHbIE NIMHUM TOKa COOTBETCTBYIOT XXECTKOW CybayLupytoLen namTe, a
BbIHY>KAeHHble TedeHnss A n B nHgyuupytoTtcs cybgyumpyroLwlen namton. PacctosiHne
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OTCHUTbIBAETCA OT «OCTpPUA» MaHTUMHOro KnunHa.

PaccrtosiHune, km z
140 280 420 5§0
0 ! ! . 1.0
140 0.65 - 0.8
0.70 075
E ~—0.80
0.85 —
naed 0.90 —of™ 0K6
E 0.95
'© 420- - 0.4
E 0.99
560 - 0.2
Cy=18ec.%
v=1
< ¥ duldl T T T T T T T T 0.0

)‘( 2.25 2:0 1:8 i6 14 12 10 08 06 04 02 0.0

PucyHok 2. KsasucTaumoHapHoe pacrnpefgeneHue 6e3pasmepHon TemnepaTypbl 6e3 yyeta
3 (PeKTOB BA3KOWN gnccunaLmmn n KoHBeKuuKn. 13oTepmebl nokasaHbl ¢ nHTepsanom 0.05.

Pe3ynbTaTbl pacyeTa nokasaHbl 4151 HEHbIOTOHOBCKOWN peonorum (hopmyiel (7) —(9) ons
Bsa3kocTn). Ckopoctb V = 10 mm/rog BbibpaHa Kak COOTBETCTBYHOLLASA COBPEMEHHbIM
reoge3nyeckuM gaHHbiM. Nnuta, cybaoyumpyowasa ¢ 3agaHHON CKOPOCTbio V, nokaszaHa Ha
puc. 1 gmaroHasbHbIMN JIMHUSAMW TOKa U cUYUTanachb XXEeCTKOW, a KO3(PMUUNEHT BA3KOCTU B
30HEe TpeHus nuTocdepHbIX NAuT npu Temnepatypax Hwxke 1200 K noHwxaeTtcs no
CpaBHeHUIO C (7) Ha gBa nopsgka BenuyuHbl. MocnegHum ydTeH addekT cMaskm 3a cyeT
cy6ayumpyoWwmx OCaaKoB, KOTOPbIE YAaCTUYHO 3aTArMBatOTCA MOrpy’>KatoLenca naiTon m
NPEnATCTBYIOT NPUAMNAHUIO K Hel HacTunawwen nutocdepsl [15]. U3 puc. 1 BugHO, 4TO
BO3BPATHbIN MOTOK, NHOYLMPYETCA B BUAE ABYX PACMONOXEHHbIX OOVH HaA OPYrM BUXPEN
«A» 1N «B», BEpXHUN N3 KOTOpbIX (BUXPb «B» C >(0) BpawaeTca nNo 4acoBoOW CTperiKe, a
HUWKHUIA («A» C < 0) — npoTmB Yacoson CTpenkn. I3 puc.1 BUOHO, YTO B 30HE «TPEHUS»
NHOYLUMPOBaAHHOIO Te4yeHus «B» u cygyumpylowen nnuTbl, OBVMKYLMXCSA HaBCTpe4y apyr
OpYry, BeNWK rpagueHT CKopocTu (T.e. CKOpOCTb pAedopmaunn), 6narogaps 4Yemy
KO3(hPULMEHT BA3KOCTU (7) YMEHBLUAETCA Ha HECKOJIbKO NOPSAKOB BENNYUHBI, 1 BOSMOXXHA
NHUUMaumMs Bocxopsawero notoka Buxps Kapura. BcTpedHoe TeyeHue «B» «cpblBaeT»
BEPXHUA CNOM C Cybayuupyrowen nanTbl, WU, OYEBUOHO, BbI3bIBAETCA TEYEHUEM «A»,
NHOYLMPYEMbIM CyOyLMPYIOLWEN NANTOMN.

Monaras 3atem 6Ge3pa3mepHble napameTpbl B (1)—-(2) cornacHo (4) , T.e. BKO4Yas
a(phekTbl guccmnauum U KOHBeKUMW, N uHTerpupys (1)-(2), Haxogum, 4TO B Cly4ae
HEeHbIOTOHOBCKOW peoniorun npu Cw=1 BeC. % BbIHY>XAEHHbIN MaHTUAHBLIA MNOTOK Hapg,
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cybayuupytoLleli nnuTol 3a 6e3pasmepHoe Bpems ~0.4x10° (B pasamepHom Buge ~ 10° e
paspyllaeTcs KOHBEKUMEN, KoTopasi, MO [OOCTWKEHUW CcTagun pasBUTON KOHBEKLUW,
NPUHUMAET BUA, N306paXKeHHbIN Ha pyuc.3. BUaHO, YTO BUXPEBbLIE NMNHUN TOKA, MOKa3aHHbIE C
nHTepBanom ~ 10°, [OeicTBUTENbHO COOTBETCTBYIOT OOHON KOHBEKTVBHON siveiike,
BO36y>kaarowenca npu ckopoctn cybaykuum V=10 mm/rog. Pasamep KOHBEKTMBHOW A4ENKU
nopsgka 300 kv, T.e. 630K K HABNKgAEMOMY NPOCTPAHCTBEHHOMY MacluTaby aHomanum
TennoBoro notoka B 6accenHe [laHHOHMA w 30He Bappap. ['ycTOoTa NUHUM TOKa
COOTBETCTBYET CKOPOCTU KOHBEKTUBHBIX OABWXeHuIn 6onee 10 mxrog’.

Takmum 06pa3om, pacyeT [Ons HEHbOTOHOBCKOW pPeoniormm C BA3KOCTbIO (7)-(9)
MOKa3bIBaET, YTO NPU CHIKEHUN BA3KOCTU B 4.19x10% pas no cpasBHeHuio ¢ (7) — (9), T.e. npu
Cw = 1Bec. %, B MaHTUAHOM KJSINHE Pa3BUBAETCHA KOHBEKLUUA B BUOE OBYX MUKPO BUXPEWN,
Moryliass obecneynTb aHoMasnbHbI 2D Tennoson NoTok. PaHee, B [11-13] He Bbluucnanacb
abconoTHas BEIMYMHA ANCCUNATUBHOMO TEMIOBOrO NOTOKA, BbIHOCMMOIO KOHBEKLMEN BAOSb

BEKTOpa g Ha puc. 3 Tak Kak 3To TpeboBano ofMTEeSIbHOro pacyeTa.
PaccrosiHue, kKM

0 140 280 420 560 7%
0 ] 1 1 1 ] 1'0
140- 0.8
=
x
& 280 0.6
X
=
© 420 0.4
c
5601 0.2
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V=1cm/roa 0.
< : . : ; r ; : RE> 0.0

)‘( 2,25 2:0 1:8 16 14 1.2 10 08 06 04 0.2 0.0

PucyHok 3. KBasuctaumoHapHoe pacnpegeneHne 6e3pasmepHoin QyHKUUN TOKa B MaHTUN Hag,
cyboyumpytoLen AopnaTn4eckom NanTom ¢ y4eTom ahekToB BA3KON AMccunaumm 1 KOHBEKUUN B
cny4yasax HEHbIOTOHOBCKOW peonoruu cpedpl. JInHum Toka B NUTOCKHEPHON NANTE NOKa3aHbl C
VHTEPBAasioM 5, a B KOHBEKTUBHbIX BUXPSAX C MHTepBanoM 2x108 BekTop g yKasblBaeT HanpasneHve
BOCXO[SALLEro TENAOBOr0O NOTOKA, BbIHOCMMOIO KOHBEKLMEN.

B HacToswen paboTe Takon MOAENbHbIA pacyeT BbINOSHEH, U HA puUC. 4 nokasaH
TepMuyecknin gnanvp O, nogHUMaKLWUNCS K AHEBHOW NOBEPXHOCTH.
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PaccrosiHne, kKM AZ
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PucyHok 4. be3pa3mepHada Temnepatypa B Ha4asbHbI MOMEHT (DOPMUPOBaHUA TEMIOBOIrO guanupa
D, BO3HMKAIOLLErO B BUAE XapaKTEPHOro «rpmnba» y NOBEPXHOCTM cybayumpyrowen Agpnatnyeckon
MUKPOMNTBI 32 CHET 3 (PEKTOB BA3KON ANCCUNALMN U KOHBEKLMN U MOAHMMAIOLLErocs K NoaoLBe

HacTunatowen EBpoasnarckon nnnTol.

Ha puc. 5 aToT gnanmp npakTU4Yeckn LOCTUraeT OHEBHON MNOBEPXHOCTM B BuUAe
nsotepmuyeckoro agpa (c 6espasmepHoit Temnepartyponn 0.525, unm ~ 10% K), BHyTpwM
KOTOPOro MMEKTCA KOHBEKTMBHbIE BMXPW. ['YCTOTa M30TEPM Hag AManupoM COOTBETCTBYET

TennoBoMy NOTOKY ~ 102 MBTxM? , cornacyoLwemMycsi ¢ HaboaeHNsaMN.
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PucyHok 5. PacnpegeneHne 6e3pasmepHoi Temnepartypbl (M30TepMbl B MHTepBanioM 0.05) n
pyHKUMM TOKa (BUXPEBBIE IMHMN TOKA, MOKa3aHHbIE C MHTEPBAIOM 4) B MOMEHT MakCUMasnbHOro

BHEOpEeHNA TENIoBoro ananvpa c Temnepartypoii ~ 10° A's EBpoasunatckyto nanty. KOHBEKTUBHbII

TEnnoBol NOToK ~ 10% MBTxM™? 13 LEeHTPa KOHBEKTUBHOW SHEKUN B «FOfI0BE» Ananmpa

pacnpenenseTcs rno LWNPUHE KOHBEKTUBHOW AYEliKK 1 06ecrnedmBaeT TennoBo Notok ~ 102 mB=m?

Ha paccTosiHun ~ 280 KM K CEBEPO-BOCTOKY OT 30HbI Cy6ayKLUMN.
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OTmeTuMm, 4TO B Cry4ae HbIOTOHOBCKOWM peonorun obpasoBaHne B MaHTUAHOM KiVUHE
KOHBEKTVBHbIX BasOB, OPUEHTMPOBAHHbIX MOMNEpeK CcybayKummn, Kak Ha puc. 3, XxapakTepHO
A1 4OCTaTO4MHO ManbiX yrnos cybaykummn. Tak, npy =30° nonepeyHble Basnbl HE BO3HMKAKOT
[3; 15]. B cny4ae HeHbIOTOHOBCKOWN peosiornn nornepeyHsle Basbl (2D Buxpn Kapura) moryT
BO3HMKaTb M Npu 66NbLUMX yraax CybayKuum n OCTaTO4HO MasibiX CKOPOCTAX CyOayKuuu.
QOu4eBngHO, HanNM4Me OBYMEPHOM KOHBEKLMN B Y3KOM MaHTUAHOM K/IHE CBA3aHO C 601bLUMMN,
YeM B LUMPOKOM KIMHE, BA3KNMU HaNPsH>KEHUSMU W, CnegosaTefibHO, € 66abwnm
AanccnatBHbIM HarpeBoM. [N HEHbIOTOHOBCKOW Peosiornn MaHTum KoHeekuns npu V=10
MMxrog"' BO3HUKAET Mpu KoHueHTpauum Boabl C,~ 1 Bec. % 6narogaps (hopMrpoBaHuto

OBYX HEBO3MYLLEHHbIX BbIHY)XAEHHbIX TEYEHUN, PacCrofiOXXEHHbIX OAHO Hapg ApYyruMm, U
3HAYUTENIbHOMY BA3KOMY TPEHUIO BEPXHErO BbIHY)XOEHHOrO TeYeHusi, [OBUXKYLLEerocs
HaBCcTpedy cybpyuumpyowen naute. Cnegyetr OTMETUTb, YTO B  MHOMOYMCEHHbIX
nccnepoBaHNax TEPMOMEXAHUYECKOrO COCTOSHUA MaHTUM B 30Hax cybaykuum (Cm.,
Hanpumep, [14; 15] n obwmpHyto 6ubnnorpadurto B 3TUX CTaTbsX) HE NOSY4aNoCb KOHBEKLN
B BUAE BaNoB, NOMNEPEYHbIX K HanpaBfieHNIO CybayKumn, Tak Kak MOLENN C KpaHE MasbiMin
yrnamu (1 gOCTaTo4HO 60bLLON CKOPOCTLIO) CYBayKLMM HEe paccMaTpuBanmch. NogyepKHeM,
4YTO TeYeHue, WHOYUMPYEMOE B MaHTUNHOM KWHE Ccyb6ayumpylowen naMTton u  He
BO3MYLLEHHOE KOHBEKLMEN, COCTOUT N3 OBYX PACMNONOXEHHbIX OOHO HaA APYrM TedeHun A
n B (puc. 1) ToNbKO B Cry4aeT HEHBIOTOHOBCKOW PEOSIOrN MaHTUN, 1 UMEHHO B 3TOM Clly4aeT
hopmMupyeTca nokann3oBaHHas 30Ha TPEHUSA B 061aCTN KOHTaKTa BCTPEYHOro TeyYeHus B u
cybayumpyowen naitel. B 9TOM 30HE BENMKO aMCCUNaTMBHOE  TEMMOBLIAENEHME,
nopoXXaarLlee BOCXOOALLNA KOHBEKTUBHBIN NMOTOK (MOKa3aHHbIN cTpenkon g Ha puc. 3). B
cnyyae HbOTOHOBCKOW PEOosiorMn HEBO3MYLLEHHOE KOHBEKUMEN BbIHY>KOEHHOE TeYeHue B
MaHTUIMHOM K/MHE BO3HMKAET B BUAE eamHoro Buxps. lMpeobnagaHne HEHbIOTOHOBCKOW
pPeosorMm B MaHTUMHOM KJSIMHE, BEPOSTHO, UMEET MECTO 13-3a BbICOKOIO COoAep KaHnsa BObl,
noctynawwen u3 cybayumpytowiero 6noka. [encTBUTENbHO, MOHWKEHNE 3MQPEKTUBHOMN
BA3KOCTN MaHTUM M3-3a Hann4ns BOAbl MPOUCXOAUT TOMbKO B Cflydae HEHbIOTOHOBCKOW
peosiormm.

BoiBOAb!

B cny4ae HEHbIOTOHOBCKOW PeOosiorMn XapakKTepHbIN pasMep KOHBEKTUBHOW SYENKW,
NOSlyYEHHOW B MOAENM MAHTUMNHOINO KnHa, CcgopMMpoBaBLIEroca npu cybaykumm
Appnatunyeckon nantel nog EBpoasuatckyo nanty, coctasnsieT ~ 300 kv, 4TO NP CKOPOCTU
cybpykumm 10 mm/rogq npubnuanTenbHO COBMAdaeT C XapakTepHbIM MPOCTPaHCTBEHHbIM
pasmepom 2D aHomanuu TennoBoro notoka B 6accerHe NaHHOHMS 1 30He Bappap B Tbuly
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ropHoro maccuea [OuHapa. Npn cpegHen KOHUEHTpauum BoAbl B MAaHTUNHOM KnHe Cw = 1
BeC. % MOfAefbHbI TernsioBOW MOTOK C [AHEBHOW MOBEPXHOCTU ~ 1 mMBrxm 2 Xopowo
cornacyeTcs € HabniogaemMbiM TensioBbiIM MOTOKOM. [logbeM TepMuyYecKnx OuanvpoB B
MaHTUMHOM KJSIMHE MPOMCXOOMT B HECTauMOHapPHOM pPeXume K, BO3MOXXHO, MOBTOPSETCHA
nepunogun4ecKu.
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HecmoTpss Ha pa3HOCTOPOHHME UKCCnegoBaHMA obpasoBaTesibHbIX  MPOLECCOB,
npobnema OUEHKN Tpyda npenogaBaTenst NPUMEHUTENBHO K YCNOBUSIM MOLEpHM3auun
cucTemMbl 06pasoBaHus paspaboTaHa HEOQOCTaTO4HO.

Mpexpe Bcero, CTOUT YTOYHUTb NMOHATUE «OLEHKA Ka4eCcTBa OEeATENbHOCTN COTPYOHMKA
13 4yncna npogeccopcko-npenogaBaTenbCKoro CoctaBa.

OueHka B 06LUeM NnaHe paccMmaTpuBaEeTCsA Kak 3fIEMEHT yrnpaBieHns 1 Heobxogumoe
CPenCcTBO U3YyYeHMs1 Ka4eCTBEHHOrO CoOCTaBa KafpoBOro noTeHumana opraHuvsauum, ero
CUNBHBIX 1 cnabblX CTOPOH, a TakKXXe Kak OCHOBA /15 COBEPLUEHCTBOBAHNA NHONBUAYaSIbHbIX
TPYAOBbIX CNOCOBHOCTEN paboTHUKA 1 NOBbILEHMS ero KBanudukauun.

Hanbonee akTyanbHbIM Ha AaHHbI MOMEHT ABMSIETCA CrieaytoLlee onpeaesieHne OLeHKu
nepcoHana:

eripouecc onpeneneHna 3(pEeKTUBHOCTU BbINOSIHEHUS COTPYAHUKaMU OpraHu3auun
CBOUX OO/MKHOCTHbIX 06A3aHHOCTEN 1 peann3aumm opraHn3aumoHHbIX LiENe;

eMPOLECC OnpeneneHns COOTBETCTBMS KaYeCTBEHHbIX XapaKTEPUCTUK MepcoHana
(cnocobHocTel, yMEHWI, TO ECTb KOMMETEHLMIA, @ TaKXXE MOTMBOB) TPE6OBaHNSAM LOMHKHOCTU
nnn paboyero mecta [1].

OueHka Tpygma npenopasaTens 3TO, B MEPBYIOD O4Yepenb, NPOLECC, MNO3BOMSOLLNN
onpenennTb pesynbTaTbl pPaboTbl U ypoOBEHb NPOMECCUOHANBHON KOMMETEHLUMW, YYECTb
NINYHOCTHbIE N OEN0BblE KAaYeCcTBa C Lebl0 PacKpbITUSA NoTeHumana n NPUHATUS ganbHEnLWmnx
yNpaBneH4YEeCKUX PELLEHNA OTHOCUTENBHO Er0 MOTUBALMM 1 Pa3BUTKS.

B KOHeYHOM cyeTe, pesdynbTaTtoM Tpyaa NpodecCopCKo-npenoaaBaTenbCKoro coctasa
ABNSAETCA CMeunanunucT, KayecTBO MOLrOTOBKM KOTOPOro COOTBETCTBYET YCTAHOBJIEHHbLIM
TpeboBaHuaM. IMEHHO nokasaTenn KadecTBa NMoaroTOBKM CneumannctoB Hambonee nosHo
CBUOETENBCTBYIOT O TOM, HACKONbKO adhdekTnBHa gestenbHocTb MIMC By3a [1].

OpHako npu gaHHOM noaxode BO3HMKAKT ABe npobnembl: N0 KaknM nokasaTensam
oueHnBaTb 9(PPEKTUBHOCTL MOArOTOBKM CMEUNANUCTOB W KakK pacnpenenntb Mexay
npenoaasaTensiMn OTHECEHHbIE KO BCEN CreumanbHOCTU nokasaTtenm KadecTtsa [2].

CyliecTByeT psg OencTeuin, HeobxoauMbIX ONst opraHndaumn 3geKTUBHON CUCTEMbI
OLIEHKWN pe3yNbTaTUBHOCTU TPyAa COTPYAHUKOB By3a 13 dncna MrcC.

K HMM OTHOCSATCS:

eHaNMYMe CTaHOAPTOB PE3yNbTaTUBHOCTM Tpyda ONS Kax[ooro pabodero mecrta u
KpUTEPUEB OLEHKN (KPUTEPUU OOMKHbI OblTb YHMBEPCAalbHbIX L7151 BCEX NpeacTaBuTenei
MMC: npenopasatenb, HE UMEKOLLNIA YHEHOWN CTEMEHWN; OOLEHT, MMEKLNA YyYEHYHO CTENEHb
KaHaugaTt HayK; npodeccop; 3asBenyowmin kadenpon; AeKaH/oupeKkTop NHCTUTYTA);
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e CrieOBaHNE ONpeneneHHon NoNUTMKe NPOBEAEHNSA OLEHOK Pe3yNbTaTUBHOCTUN TPYAA,
onpegeneHne nuu, NPoBOJALUNX OLEHKY, 0OCYy>XOEHNE OUEHKN C paboTHUKaMu, NPUHATME
PELLEHNN 1 BEOEHNE OOKYMEHTaUUN OLEHOK.

Ha copep>xaHve M nokasatenin KOHEYHbIX pe3ynbTaToB TpyAda npenogasaTens By3a
BNNSIET COBOKYMHOCTb Pas/inyHbIX (DaKTOPOB, TaKNX KaK:

e €CTECTBEHHO-OMONOrN4yeckne: BO3PACT, MOS, YMCTBEHHble U (U3NONOrn4eckue
cnocobHoCcTY;

e COLMASIbHO-9KOHOMMYECKINE: COCTOAHNE IKOHOMUKN, YPOBEHDb XXU3HW, MOTUBALNS;

® TEXHNKO-OPraHN3aunoHHbIE: YCIOBUA TPyAa N ero CIOXXHOCTb;

e COLMAsIbHO-NCNXOSIOMNYECKNE: MOPasbHbIN KNUMAaT, OTHOLLEHWe K Tpyay [2].

Mpu NpoBeAeHNN OLEHKN yYeT 3TUX (hakKTopOoB ABMSETCA 00A3aTeNbHbIM, TaK Xe y4eT
9TUX (PaKTOPOB MOBbIWAET CTeNeHb OO6BbEKTUBHOCTU, OB6OCHOBAHHOCTU U LOCTOBEPHOCTU
BbIBOOB OLIEHNBAHUS.

OfgHMM 13 cambix NONYNAPHbIX METOLOB ABASETCS (POpMa OLEHKM Pe3ybTaTUBHOCTU Ha
OCHOBE KJ104€EBbIX Nokasartenen apdekTBHOCTN.OQHUM N3 TaKUX UHCTPYMEHTOB SBNSAETCS
«3P(PEKTUBHBIN KOHTPAKT».

OMPEKTUBHBIN KOHTPAKT — 3TO TPyAOBOW [OroBop C paboTHMKOM, B KOTOPOM
KOHKPETN3MPOBaHbl €ro OOHKHOCTHbIE 0683aHHOCTK, YCNOBUA onnaTthbl Tpyaa, nokasaTtenu u
Kputepun 3(PPEKTUBHOCTN AEATENIbHOCTM ONS Ha3HA4YeHUs CTUMYMPYIOWNMX BbinaaT B
3aBMCMMOCTU OT pe3dynbTaToB Tpyda W KadecTBa OKasblBaeMblX OCYAAPCTBEHHbIX
(MyHUUMNanbHbIX) YCNYr, a TakXXe Mepbl COLManbHON NOJOEePXKN.

[(naBHOE OSKOHOMUMYECKOE copep)XaHne o(P@PEKTUBHONO KOHTpaKTta B CUCTEME
obpaszoBaHua — obecneynTb KOHKYPEHTOCMOCOOHbLIN CAPYrMMN CEKTOpaMn  SKOHOMKMU
ypOBeHb 3apaboTHON nnaTtbl Negarorn4ecknx paboTHUKOB, «CUCTEMATU3UPOBATb KagpoBble
NPOLECCHI, MNPUBECTU MNpoueaypy OUEHKM pe3ynbTaToB Tpyda K Hopmam 3(eKTUBHO
pasBuBaroLLMXCa Komnanmn [3].

lNegarorn4eckKnm KOHTEKCT MOHATUS «3(PMEKTUBHbLIN KOHTPAKT» OTpakaeT MoHATNE
«Ka4yeCcTBO 06pa3oBaHusI».

3apavamu BHegpeHNSA 3 HEKTUBHOMO KOHTPaKTa ABASOTCS:

e ripUBfieYeHne 1 yaep>kaHne aheKTBHbIX CreunanncTos;

e CTMMYNIMPOBaHMe KayecTsa 0b6pasoBaTelbHOro NpoLEecca;

e CTUMYy/NMpPOBaHNe pasBuUTUSA MNPOoEeCcCnoHaNbHON Kapbepbl npenogasatenien Kak
nokasartenen npopeccnoHanm3ma;

e MMOBbLILLEHNE KayecTBa CUCTEMbl 0b6pa3oBaHus [3].
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Mopenb CTUMynMpoOBaHUA COTPYAHMKOB By3a M3 4ducna [MMNC pomkHa MNOCTOAHHO
COBepLUEHCTBOBaTLCSA. IMEHHO 3TO ByAeT ABAATLCA 3an0roM 3(MEKTUBHONO Tpyaa U, Kak
cnepcTeme, pocTa KadecTsa NOAroTOBKM CreumanicToB U UX KOMMNETEHTHOCTN.
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The automotive industry has become one of the world's most important industries, not
only economically but also in terms of research and development. Increasingly, vehicles are
being introduced more thantechnological elements, aimed atimproving safety  of
both passengers and pedestrians. All this has led to an increase in cars on the roads and, as
a result, airpollutionin  theurban environment. Inaddition, accordingtoa
2019 European Union report, the transport sector is responsible for 28% of carbon
dioxide pollution. Therefore, the authorities in most developed countries have begun
to actively encourage the use of electric vehicles in order to reduce emissions of pollutants
into the atmosphere.

In addition to government support, there is a constant development of technology. In
recent years, with the rapid development of accelerated charging technology, the availability
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and convenience of electric vehicles has grown significantly. The main advantages of a fast-
charging station are that a typical 22 kW charger can charge the battery of an electric car in
40 minutes to the level required for a 200 km run. And a fast-charging station with a power
of 150 kW can reduce this time to 18 minutes [1], which is approximately the time it takes to
refuel a conventional car with an internal combustion engine. Charge time as a function of
power is shown in Figure 1.

604

@
b

&

48 kWh freight EV
_ 24 KkWh passenger EV
204 al

16 kWh micro EV

Charge time up to 80% capacity, min

50 1000 150 200 250

Charger power, kW
Figure 1. Charge time of batteries of different types of electric vehicles (EV) as a function of
output charger power

Of course, all of the above is only possible if the battery supports these charging
speeds. It should be added that users expect the charging process to be the same regardless
of where they refuel, just like the process of refueling of conventional cars is
standardized. There are currentlytwo options for implementing fast charging. The first
approach involves converting the input AC three-phase voltage to a regulated DC voltage,
which in turn is converted using a DC/DC converter. The exact value of the DC output voltage
is matched during communication with the electric vehicle being charged. An alternative
approach is to convert the input AC voltage to DC voltage at a fixed level, after which the
second DC/DC converter adjusts the output voltage in accordance with the needs of the
vehicle battery [2]. To understand in more detail the approaches of fast charging, it is
necessary to study the block diagram of the power section of the fast-charging station shown
in Figure 2.
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Elements of the power circuit of the energy converter
of the fast-charging station

3 Functional role
Power supply filter | Protects the network from intrusion harmonics
Improves conversion efficiency
Increases the power of the inverter
Transformer Separates the mains supply and the battery supply circuit
LC filter Smoothes high-frequency ripple
GFI ‘ Fast-acting protection of personnel from electric shock

Protection function

Boost charge

supply-line filter 5- transformer
converter 6 - rectifier
3 - distortion 7 - LC filter
invertor 8 - alternative energy
source (solar battery)

Figure 2. Structure of the fast-charging station

The diagram shows that the transformer (5) galvanically separates the power supply
network and the battery system of the electric vehicle. This design prevents high voltage from
the mains from entering the electric vehicle's power supply system. The functionality of the
distortion corrector (3) in the power plant is aimed at increasing the efficiency of converting
the voltage of the supply mains. An LC filter (7) is installed at the output of the rectifier (6). It
is designed to smooth out high-frequency ripples, the presence of which in the charge current

can lead to degradation of the lithium battery [3].

For most European existing charging stations of this type, the main connector for

connecting an electric vehicle is the CHAdeMO connector [4].

Contactor EV
aimd ' : Contactor
o/ relay
o IS [ - o
(i AV =
: | i
dz | _ e
~=" Start/stop @) =i
[ —— |

Anal Ignition + 12V
og J Checking the iz ;
control < connection ﬂ; [; i

lines ~ Connector pinout

CHAdeMO

Charging

]1'\‘1 ! X perm:ssmnlpmhnhhnn
o A N————————>

- +12 VIM HE
i =
Ground wire w. e

1k i L Corps EV
= Ground CANH )@

T
|
|
[

3 P

+12V 3C H
|
L
|
1

CAN [
] cANL @

Figure 3. Interface for connecting an electric vehicle to the charging station
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The algorithm for the implementation of the CHAdeMO accelerated charge protocol
uses both analog and digital information signals, including communication via the CAN
bus. This combination of information signals is aimed at ensuring the efficiency of the process
of accelerated charging of the battery of an electric vehicle and the
safety of personnel. Structurally, the CHAdeMO connector contains a pair of powerful female
contacts 5 and 6 of direct current with a sufficient margin of mechanical and electrical
strength, as well as two additional blocks of jacks to which four analog information signals,
two digital outputs of the CAN bus signals and one ground terminal are brought out
[5]. Through these two additional socket blocks, information signals are exchanged between
the electric vehicle and the charger.

Let's consider a step-by-step implementation of the algorithm for accelerated
charging of an electric vehicle battery using the CHAdeMO protocol.

In the process of fast charging the car, there are several main stages: preparation for
charging, start of charging, completion of charging.

Preparing for charging. The charger closes the “d1 ON” key by sending the information
signal “Start/Stop ZS” of the start of charging with a voltage level of 12 V through analog
output 2, which triggers the “f ON” key on the side of the electric vehicle [6]. At this point, the
electronics of the electric vehicle understands that the charging operation has begun and
responds by transmitting the battery parameters for the charger, such as voltage limit,
maximum charge current and battery capacity, via the CAN bus. After the charger receives this
information and confirms that it can charge the given electric vehicle, the charger transmits its
parameters: the maximum output voltage and the maximum output current of the electric car
electronics through the CAN bus.

The electronics of the electric vehicle checks its compatibility with the charger based on
the transmitted data. If no discrepancies are found, the electronics of the electric vehicle sends
a permission signal to start charging, closing analog pin 4 with the
key "k ON" (Figure 3). The charging station receives the signal "Charging
permission/prohibition" through the key "j ON" permission to start charging.

After the lock of the connector of the cable connecting the charging station to the
electric vehicle is locked, a test voltage of the initial load is transmitted through the cable
and atest is carried out for the integrity of the conductor connectors, including the connector
interface. This is done to check and confirm that there are no abnormalities such as short
circuits or ground faults. Testing the integrity of electrical connections and their
insulation before each charge is an effective means of preventing accidents such as short
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circuits due to degradation, malfunction or poor connection of cable connectors. After
completing the test of electrical connections, the charger sends a signal "Start/stop 3C",
closing the "d2 ON" key to the electronics of the electric vehicle through analog output 10
(Figure 3). The electronics of the electric vehicle recognizes this signal through the actuation
of the "g ON" key and finally the charging process itself begins. This process of preparation
for charging comprises performing a complex sequence of actions and exchange of signals,
but it only takes a few seconds. It is technically possible to design a charger in which all
information is transmitted and signals are exchanged through the CAN bus.

However, the use of a combination of analog information control signals in conjunction
with a digital CAN bus has a number of significant advantages that can
improve the safety level of the charging system:

1. This prevents erroneous starting of charging due to faults in
the digital control system.

2. The commands for monitoring the operability of both the electronics of the
electric vehicle and the electronics of the charger are duplicated and confirmed in the
system at each step of the charging operations.

3. If the analog control signal is interrupted, the charging operation will be
terminated immediately with the disconnection of the contactor on the side of the electric
vehicle (Figure 3), since the “Start/stop ES” off command can be executed faster than
the transmission of the digital signal.

An important feature of this technical solution is the achievement of a high value

of fault tolerance.

Start of charging. After the aforementioned preparation procedures for charging, the
actual charging of the battery of the electric vehicle begins, controlled by the joint interaction
of the electronic devices of the charging station and the electric vehicle. The electronics of
the electric vehicle gives a command to close the EV contactor installed at the entrance to its
battery system (Figure 3). After that, the vehicle calculates the values of the required charging
parameters (the optimum value of the current charging)in dependence uponthe battery
capacity and its state (temperature) and transmits them to the charger every 100 ms through
a bus CAN. The charger generates the required charge current value, which corresponds to
the current state of the electric vehicle battery, continuously carrying
out cyclic control of the charging process itself.

International journal of Professional Science
Ne9-2021

48


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

During the entire charging process, the electronics of the electric vehicle also monitors
the battery status and the current value of the charging current. When the sensor is triggered,
the charge current can be interrupted in the following four ways:

1. Sending zero values of the output current to the charger through the CAN bus.

2. Sending an error signal to the charger through the CAN bus.
3. By opening the key "k", which sends the analog signal "NO CHARGE" to the charger.
4. By opening the EV contactor and interrupting the charging current.

The charger, in turn, monitorsits condition duringthe entire charging process. It
monitors the current, voltage and heating temperature of each of its elements (blocks), and if
one of the monitored values exceeds the Ilimits, the charger interrupts
the charging process and sends an error signal to the electronics of the electric vehicle
via the CAN bus.
The charger can stop charging in the following four ways:

1)blocking the control signal of the converter;

2)blocking the inverter control signal;

3)by opening the EV contactor on the output lines;

4)opening the switch on the input lines.

In this manner, the design of the charger has repeatedly duplicated safety and security

system, which may interrupt the charging several ways.

Completion of charging. The charging process ends as follows. Initially, the
electronics of the electric vehicle sends signals about the zero value of the charge current
on the CAN bus, and then the charger reduces its value to zero. After confirming the zero
current on the input line electronics electric charge EV opens contactor and sends a signal
to ban the  charger by the opening of the key «k», the
charger confirms that its output currentis  equal  to zero and disconnects keys «d1» and
«d2». The role of relay "d2" is to provide 12 V power from the charger for the EV solenoid
coil, but the EV contactor is closed and opened by the vehicle electronics and performed by
the EV contactor auxiliary control relay [7].

So, theinfrastructure of a fast-charging station operating on the principle of the
CHAdeMO algorithm is described in the article, since this technology is an important part of
the strategy to increase the number of electric vehicles. Without efficient solutions that
provide acceptable charging times, electric vehicles will inevitably remain attractive only to
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supporters of sustainable transport and to consumers who travel short distances. The
preparatory work on determining the parameters of the chargers and connectors has already
been completed. In addition, the required innovative semiconductor solutions are
available. These solutions include both traditional silicon power components and silicon
carbide, which provide high switching frequency and high efficiency, while guaranteeing high
reliability of the chargers. Considering the availability of modern microcontrollers and
sophisticated solutions for authentication and security, it becomes obvious that modern
chargers are able to meet the existing requirements of electric transport and ensure the
further development of the industry.
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