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Dear participants of the International conference Russia-Korea-CIS!

On behalf of the Scientific and Technical society “AKSTS”,
I am pleased and proud to welcome you to our 25" Anniversary
International Conference “RUSSIA-KOREACIS!” Twenty-five
years is not just a number. These are years of hard work, famous
discoveries and strong scientific connections between our changes
that we have created together.

This year, our forum is gaining special importance. We are
celebrating the 80™ anniversary of the Great Victory, a historic
event that forever linked the destinies of the peoples of Russia,
Korea and the whole world in the struggle for peace and freedom.
The memory of the heroic deeds of those who defended the future
of humanity inspires us today to new victories in science, tech-
nology and mutual understanding between cultures. This is a memory of the heroic deeds of
veterans, whose fates remind us of the value of dialogue and cooperation.

Our conference is:

— A platform for breakthrough discussions in key areas.

— A bridge for joint projects between scientists from Russia, Korea, Uzbekistan, Ka-
zakhstan and other countries.

— A tribute to the past and a step into the future, where science serves the world.

Separately, I would like to thank everyone without whose participation our conference
would not have been so eventful and interesting. First of all, the honored guests of our con-
ference, who give us confidence in the importance of the cause we serve. Plenary speakers
and special section presenters for the brightness and sharpness of thought, skills and
knowledge that make participants more productive in their lives. Scientific speakers who
trust our platform to discuss the latest results. And, of course, the Conference Organizing
Committee. Thanks to your well-coordinated efforts and dedication, the Conference has be-
come a vivid and memorable event that is expected from year to year. I wish you all fruitful
work, bold ideas and new partnerships. May this jubilee year become a symbol of unity and
progress for us!

Thank you for writing the history of science with us!

With the deepest respect,
President of AKSTS
Kang Vasiliy
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YBa:xxaeMble YYaCTHHUHKH, JOPOTrue KOJLJIECry, MOYETHbIE rOCTH!

Ot umenn Hayuno-texumyeckoro obmectBa «AHTOK» s ¢ orpomHO# pagocTbio
Y TOPJIOCTHIO TPUBETCTBYIO Bac Ha Hamrel 251 KOOuneiiHo# MexayHapoaHoi KoH(epeH-
mmn «POCCUS-KOPESI-CHI'!» [IBagmaTh HATH JIET — 3TO HE MPOCTO IUdpa. DTO TOIBI
YIOPHOTO TPYAA, IPKUX OTKPBITHH M KPENKUX HAYUYHBIX CBS3eH MEX/y HAIIMMHU CTpaHaMH,
KOTOpBIE MBI BMECTE C BAMH CO3/1aBaJIH.

B stom romy mam ¢gopym mpuodperaer ocoboe 3HaueHue. Me1 otmedaem 80-netue Be-
yukoit [loOeapl — ucTopuyeckoro coObITHSA, KOTOPOE HaBCEr/a CBSA3ajJ0 CyIbOBI HapOIOB
Poccun, Kopeun u Bcero mupa B 60pb0e 3a Mup u cBoboxy. [lamsaTh o mogBure Tex, KTO OT-
cTOsUT OyAyliee YesioBeYecTBa, BIOXHOBIISIET HAC M CETOAHSA — Ha HOBBIC MOOEIBI B HAyKe,
TEXHOJIOTHAX Y B3aMMOIIOHMMAaHUH MEXIY KyJbTYypaMu. DTO HaMATh O [IOJBUIE BETEPAHOB,
YbU CyZb0BI HATIOMHUHAIOT HAaM O LIEHHOCTH AUAJIOra M COTPYAHUYECTBA.

Hama xongepennus — 3to:

— IInardopma asst IPOPHIBHBIX AUCKYCCHUI 110 KJIIOUEBBIM HANPABICHUSM.

— MocT 11t cOBMECTHBIX MPOEKTOB Mexay yuéHeiMu Poccun, Kopeu, Y3bekucrana,
Kazaxcrana u 1pyrux ctpas.

— JaHp yBaxXeHUs MPOIIJIOMY U wIar B Oyayiiee, rae HayKa CIIyKHT MUPY.

OTnenbHO X0Tenoch OBl MOOIaroJapuTh BeeX, 03 Ubero y4acTHs Hala KOH(epeHIHs
He Obuta OBl CTONH HACBILICHHOW W MHTEpecHOW. B mepBylo ouepenb — MOYETHBIX TOCTEH
Hamel KoH(epeHIUH, AAIOMKUX HaM yBEPEHHOCTh B BAKHOCTH [ieNla, KOTOPOMY MBI CIIy-
xuM. [lneHapHBIX MOKJIAAYMKOB M BEIYLIMX CHEHUAIbHBIE CEKIHH 3a SIPKOCTb U OCTPOTY
MBICJIY, HABBIKH M 3HAHHMS, JIENIAIONINX YYACTHUKOB OoJiee Pe3yIbTaTUBHBIMU B CBOCH KH3-
HU. Hay4HBIX IOKJIQAYMKOB, KOTOPBIC NOBEPSIOT HAICH IUIOIAAKE OOCYXKICHHE CBEKHX
pesynbTatoB. U, koHeuno, Oprkomuter Kondepenmmu. braromapss BammMm CiIakeHHBIM
YCHIIMSIM U CaMOOTBEepKeHHOCTH KoHbepeHnus cTana spKuM 1 3allOMUHAIOIIUMCS COOBITH-
€M, KOTOpO€ 0’)KUJAI0T U3 rojia B TOf.

XKenato BceM 1100TBOPHOM paboThI, CMENBIX WACH u HOBBIX mapTHEPCTB. [lycTh aTOT
I00MJIEHHBIN TOJ CTaHeT IJIs HaC CUMBOJIOM €IMHCTBa U mporpecca!

Cmacu00, 9TO MHIIETE UCTOPUIO HAYKHA BMECTe C HamHu!

C ray0oyaiiliuM yBaskeHueM,
IIpe3unent Hayuno-rexuuueckoro oomecrsa «KAHTOK)
Kan Bacuiuii EBrenbeBuy
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Distinguished guests and fellow scientists and engineers!

It is a profound honor and privilege to extend a warn wel-
come to each of you attending the 2025 CIS-Korea Conference sl
(CISKC 2025). I would like to express my deepest gratitude to
President Kang Vasily of the Russian Association (AKSTS Rus-
sia), President Pak Valeriy of the Uzbekistan Association, Presi-
dent Mun Grigoriy of the Kazakhstan Association, and all the
dedicated members whose tireless efforts have made this mean-
ingful gathering possible despite numerous challenges.

This year commemorates the 35th anniversary of diplomatic
relations between Korea and Russia — a significant milestone
built on mutual trust and collaboration across diverse fields. No-
tably, science and technology have served as a common lan-
guage that transcends borders and has driven progress for both nations.

The theme of this year's conference, “Believe in Science. Move Forward!”, embodies
our steadfast belief that strengthened cooperation in science and technology will guide us
toward a sustainable future. I hope today's occasion further reinforce the scientific and tech-
nological alliance between Korea and Central Asia and serve as a platform for exploring a
shared long-term vision.

Aleksandr Pushkin, Russia's beloved national poet, wrote in “The Last Flower” that the
final moments of a meeting may carry greater depth and warmth than he first. In that pirit,
hope today's gathering will be remembered as a meaningful and heartfelt encounter by all in
attendance.

The Last Flower
By Alexander Pushkin
Rich the first flower's graces be,
But dearer far the last to me;

My spirit feels renewal sweet,
Of all my dreams hope or desire-

The hours of parting of inspire

More than the moments when we meet!

In closing, I would like to once again express my sincere appreciation to the associations
in Russia, Uzbekistan, and Kazakhstan for organizing this wonderful event. I also wish each
of you continued success, good health, and lasting happiness.

Thank you.

Tai Sik Lee,
President of the Korean Federation of Science and Technology Societies
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YBa:xxaeMble roCTHu, KOJUIETN-YUYCHBIC U I/IH)KeHepI)I!

Jnst MeHst GoJpIasi YeCTh U MPUBHJIIETUS TEIUIO NOMPHUBETCTBOBATH KAXKIOTO M3 Bac Ha
Kongepenuu CIS-Kopest 2025 (CISKC 2025). Xouy BeIpa3uts riy0ouaiinryto Omaromap-
HOCTB!

— IIpesunenty Kany Bacummio u3 Poccuiickoii Acconmanyu (AKSTS Russia),

— [Ipesunenty Ilaky Banepuro u3 Acconuanun Y30ekucrana,

— Ipesunenty Myny ['puroputo u3 Acconmanun Kazaxcrana,

a TakXKe BCeM INPEJaHHBIM YYaCTHUKAM, YbH HEYCTAHHBIE YCHUJIUS CHAETAU 3Ty 3HAYHUMYIO
BCTPEUY BO3MOKHOM, HECMOTPSI HA MHOTOYHCIIEHHBIE TPYTHOCTH.

B stom rogy mbl oTMedaeMm 35-1eTHe OUIIOMAaTUYECKUX OTHOIIEHWH Mexnay Kopeeit
u Poccuelt — BaXXHyIO BeXy, TOCTPOCHHYIO Ha B3aUMHOM JOBEPUH M COTPYIHHUYECTBE B pa3-
TnyHBIX cepax. OcoOyIo poiib 37ech UTPAIOT HayKa U TEXHOJIOTUH, KOTOPBIE CTalld OOIIUM
S3BIKOM, NTPEOJOIIEBAOIINM I'PAHUIIBI M JBUTAIOIIUM IPOTPeECC HAIIUX CTPAH.

Tema storo roma — «JloBepsiii Hayke. CTpeMuUCh BIepén!» — oTpakaeT HAITy TBEPIYIO
yOEXKIIEHHOCTh B TOM, YTO YKPEIUIEHHOE COTPYTHUYECTBO B HAYKE U TEXHOJIOTUSIX TIPUBEIET
Hac K ycToHuumBoMmy Oymymemy. Haneroch, cerogHsmiHee MEpONPHUSITHE CTAHET IMIaroM
K YKPEIUICHUIO HAyYHO-TEXHOJOrn4eckoro aiabsinca Mexay Kopeeit u LlentpansHoit A3zuel,
a TaKKe IIaTpopMol I IOUCKa OOIIHUX TOJATOCPOYHBIX MEPCIICKTHB.

Anekcanap [lymkuH, 1r00MMBII HalIMOHANBHBIN MOST Poccun, B ctuxorBoperun «Ilo-
CIIEAHMHN LBETOK» IMHCAN, YTO MOCIEIHIE MTHOBEHHS BCTPEUH MOTYT HECTU B cebe Oouiblie
nIyOuHBI U TEIUIA, YeM IepBble. B 3TOM cMbIcie S HafeCh, YTO CErojHsIHee coOpaHue
3aIIOMHHTCS BCEM MPHUCYTCTBYIOINM KaK HCKPEHHEE U 3HAaUNMOE COOBITHE.

Ilocaennuii IBETOK
A.C. Ilyukus
LIBeThl MOCHCAHNE MUJICH
PockouHbix nepBeHIIEB TOJIEH.
OHU yHBUTBIC MEUTAHBS

JKuBee npoOykIaroT B HaC.

Tak nHOrga pasiyku yac
’KuBee cnagkoro CBUIAHBS.

B 3aBepmieHue xouy em€ pa3 BBIPa3UTh HMCKPEHHIOK OJIarOAapHOCTH aCCOIUAIIMSIM
Poccun, Y306ekuncrana m Kaszaxcrana 3a opraHmu3alidio 3TOTO MPEKPACHOTO MEPOIPHSITHS.
XKenmaro kakmoMy H3 Bac MANBHEHIINX YCIEXOB, KPEMKOrO 3J0POBbS M HEM3MEHHOTO
CYACThsI.

Cnacuo6o.

JIn Tr Cux
Ipesugent Koperickoii ®exepannu HaydHo-TeXHOJOrHYeCKUX 001eCTB
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Dear friends!

The All-Russian Association of Koreans cordially con-
gratulates the organizers and participants of the conference —
the Scientific and Technical Society “AKSTS” (Russia) and
the Korean Federation of Science and Technology Societies
(Republic of Korea), scientific and technical societies
“TINBO” (Uzbekistan) and «KAHAK» (Kazakhstan).

The conference is co-organized by the All-Russian Asso-
ciation of Koreans, the Scientific and Technical Society
“TINBO” (Uzbekistan), “KAHAK” (Kazakhstan).

For a quarter of a century, this reputable international con-
ference has been operating with a rich program in many fields
of knowledge, making an invaluable contribution to establish-
ing close scientific and business contacts, which has positive results for all its participants.

A large-scale plenary session and a number of special sections allow for the discussion
of important issues in science and technology, as well as in the social, public, cultural, and
information spheres in Russia, Korea, and the CIS.

Such a representative forum of scientists from different countries provides excellent op-
portunities for professional communication, direct contacts, and the exchange of new ideas
and experience in various fields of knowledge.

We are confident that the Conference will make a significant contribution to the devel-
opment of science and technology, as well as to mutual research in various fields of science,
education, culture, and tourism.

We wish the organizers and participants of the Conference fruitful work, new scientific
and creative achievements, and good health and well-being!

Chairman of All-Russian Association of Koreans

Member of the Council under the President of the Russian Federation
on Interethnic Relations

Vasily 1. TSO
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YBaxkaemble 1py3bs!

Obmepoccuiickoe 00bETUHEHHE KOPEUIEB CEepledyHO MPUBETCTBYET OPTaHH3aTOpPOB
M Y4YaCTHHKOB KoH(pepeHIun — HayuHo-TexHudeckoe obOmectBo «AHTOK» (Poccus),
Korean Federation of Science and Technology Societies (Pecrryommka Kopes)!

Coopranuzaropamu KoH(bepeHIN ABIsI0TCs O0mepoccuiickoe 00beAMHEHIE KOPEi-
ueB, Hayuno-texamueckue oomectBa « TUHBO» (V36ekucran), «KAXAK» (Kazaxcran).

Yxe 4eTBepTh Beka (YHKIIMOHUPYET 3Ta aBTOPUTETHAS MEXAyHapoaHas KOH(pepeHIHs
C HACBILIEHHOW IPOrpaMMON IO MHOTHM OTpAaCisM 3HaHUM, BHOCS HEOLICHMMBIH BKJIAJ
B YCTAQHOBJICHUM TECHBIX HAYYHBIX M JEJIOBBIX KOHTAKTOB, YTO AAET IMOJOKHUTEIBHBIE pe-
3yJBTATHI BCEM €€ y9aCTHUKAM.

O0BEMHOE TIEHApPHOE 3aceIanne, padoTa psaa CICITHATBHBIX CEKIIUN TO3BOJISIOT 00CY-
JIUTH BaKHBIE MPOOJIEMBbl HAYKH U TEXHOJIOTHH, COLMAIBLHON, OOLUIECTBEHHOH, KYJIbTYPHOI
u nHpopMannoHHo# cepsl Poccun, Kopen u CHI'.

Croitb mpencTaBUTENbHBIN (HOpyM YUEHBIX U3 PA3HBIX CTpaH Aa€T MPEeKpacHBIE BOZMOXK-
HOCTH ISl TPO(ECCHOHATBHOTO OOIIEHUS, MPSMBIX KOHTaKTOB, OOMEHa HOBBIMU HJCSIMH
Y ONBITOM JIESITETIbHOCTH B Pa3IMYHBIX 00JIACTAX 3HAHUH.

YBepensl, uro KordepeHnust BHECET CyIIeCTBEHHBIH BKIIA B Pa3BUTHE HAYKU U TEXHO-
JIOTHH, BO B3aWMHBIE HCCIIEOBAHUSA MO Pa3IMYHBIM 00JacTSIM HayKH, 0Opa3oBaHUs, KyJIb-
TYpBI, Typu3Ma.

JKemaem opranmsaropaMm W ydacTHHKaM KoHdepeHImH mIogoTBOpPHON pabOThI, HOBBIX
HAYYHBIX U TBOPUYECKHX JOCTIKEHUI, 30pPOBBs U Giaromnomyyns!

IMpe3unent OOK,

wieH Cosera npu llpesugente Poccun
10 ME:KHAIMOHAJIBLHBIM OTHOIIEHUAM
B.U. Lo
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Dear participants and distinguished guests!

It is a great honor to be with you at the 2025 Russia-Korea-CIS
International Conference on Science and Technology!
First of all, I would like to express my gratitude to the organiz-

B,

ing committee led by AKSTS President Vasily Kang for their hard R

work and dedication in preparing for this conference. I would also

like to express my special gratitude to all those who attended from sl

Kazakhstan and Uzbekistan.  —
AKSTS has contributed to the development of the Korean 5

community in Russia by popularizing science education and nurtur-

ing future generations by forming a community united by science

and technology. In addition, it has raised the status of Koreans in

Russia through outstanding achievements in academic and research activities, and has also
contributed greatly to scientific and technological exchanges and cooperation with Korea.

As it has done over the past 34 years, I believe that the association will continue to serve
as a bridge connecting all Korean scientists and engineers in Korea, Russia, and the CIS
countries. I also hope that it will become a solid foundation for young scientists to move
forward into the future.

In that sense, this conference is very meaningful as a place to share the latest scientific
and technological trends through interdisciplinary and intergenerational connections and
talk about the world that will change through them. I believe that science and technology
play a big role in helping us understand each other more deeply and design a brighter future.

The mutual understanding and cooperation through this event will become a solid foun-
dation for us to make a greater leap forward. I will actively support the various activities of
your community and association.

I hope that all attendees will gain creative ideas and inspiration through this conference
and have a valuable opportunity to interact with good friends. In particular, I hope that
young scientists will use this event as an opportunity to fully realize their potential and grow
into proud leaders of the future.

I hope you will always be healthy and happy. Thank you.

Science Attaché of Embassy of the Republic of Korea to the Russian Federation
Chung Dong Jun
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YBaxaemble Y4YaCTHUKHA U MOYETHBIE FOCTH!

Hns MeHs Oonbluas 4ecTb NMPHCYTCTBOBAaTH Ha MeXIyHapOoIHOW KOH(EpPEeHLUUH II0
Hayke u TexHonorusMm Poccust — Kopes — CHI™ 2025!

IIpexxne Bcero, xo4y BBIPa3UTh OJarofapHOCTh OPTKOMHUTETY TOJI PYKOBOJACTBOM IIpe-
sugeHta HTO «AHTOK» Bacunust Kana 3a Tpya v mpegaHHOCTb CBOEMY JIENTy B MOJITOTOB-
Ke 3Toro Meponpuatus. OTnensHo 6naronapio Bcex rocreit n3 Kazaxcrana u Y30ekucrana.

AHTOK BHeco 3HaYNTENBHBIN BKJIQJ B Pa3BUTHE KOPEHCKOHW auacropsl B Poccwm: 1mo-
NyJSAPU3UPYsT HAyKy, OOBEIUHSS COOOLIECTBO BOKPYT TEXHOJOTHH W BOCIUTHIBAs HOBOE
MokoJieHne yuéHbIX. E€ akagemMuueckue NOCTHKEHHsI YKpe UIIH cTaTyc Kopeiies B Poccun
1 YIIIyOWIN Hay9HO-TEXHUYECKOe COTpyaHmYecTBO ¢ Kopeeil.

YBepeH, 4To accouuaius M BIpenb OYAeT CIy>KUTh MOCTOM MEXIy YIEHBIMH U HHIXKe-
Hepamu Kopen, Poccun u ctpan CHI', kak 3to O0but0 mocnennue 34 rona. A 1is MOJIOJABIX
WCCIIe/IOBaTeNel OHA CTAaHEeT TPaMIUTHHOM B OyIyIiee.

Ota kKoH(epeHIUs — yHHUKaJIbHas IUIONMIanKa. 31ech, Yepe3 MEKIUCITUIUIMHAPHBIA U
MEKIOKOJIEHYECKHH JHaIor, MBI 00CYX/1aeM MOCJeIHUEe TPEH Ibl HAyKH U TO, KaK OHH H3-
MEHAT MUp. TeXHOIOTHH HE TOJIBKO PACIIMPSIOT HAIM 3HAHUSA, HO M MOMOTAI0T HAXOAUTh
00IIHif S3BIK U IPOSKTUPOBATh yCTOHYHBOE OyayIiiee.

B3aumornonnManue u Koomepamnus, poXIEHHBIE 37eCh, 3aJ0XKaT OCHOBY JUIS HOBBIX
NpopeIBOB. S OyIoy akTHBHO MOJAEPKUBATh MHULIMATHUBBI Balllero COOOIIECTBA M accolna-
UH.

JKemaro BceM y4acTHHKaM IMOYEPIHYTH 3/1€Ch BIOXHOBEHHE, OOPECTH TBOPUYECKUE HICH
Y IIeHHbIe 3HaKoMCTBa. OCOOEHHO Ha/EeI0Ch, YTO MOJIObIe YUEHBIE pACKPOIOT CBOW MOTEH-
[IMAJT ¥ CTaHyT JUIEPAMHU 3aBTPAIHETO JTHS.

Bbynabte 3m0poBsI 1 cyacTiauBel! Cracu0o.

Artrtame no Hayke IloconbcTBa Pecnyoiuku Kopesi B Poccuiickoii @exepanun
Yyur Jdour LxyH
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Dear honored guests, colleagues, and participants of the conference!

On behalf of the TINBO Scientific and Technical Society, it o
is with great pleasure that I welcome you to the opening of the
XXV Anniversary International Conference on Science and
Technology “Russia-Korea-CIS”, which is held under the motto
“Believe in Science. Move Forward!”. This conference has be-
come an important platform bringing together scientists, engi-
neers and specialists from Russia, Korea and the CIS countries.
We are gathering here in order to strengthen cooperation, share
knowledge and join forces to solve our tasks.

Science and technology, being the bridge that connects our ©
countries, cultures and efforts, opens up new opportunities for
innovation and sustainable development in an era of global
change and rapid technological transformations. For many years,
this conference has been creating a unique environment for dialogue, where experience, ide-
as and research find a common field for growth and implementation.

I would like to take this opportunity to express my deep gratitude to the Korean Federa-
tion of Science and Technology Societies, represented by the President of KOFST, Profes-
sor Tai Sik Lee, for their continued support in holding these conferences and the opportunity
to participate in them.

I would also like to express my gratitude to the organizing committee, headed by the
chairman of the Kan Vasily Evgenievich, for their professionalism and hospitality.

I would like to wish that every report, every discussion and every informal communica-
tion will become a starting point for new partnerships, inspire joint projects and even closer
cooperation between the scientific community of our countries.

ING

I wish all participants productive work, inspiration and new professional horizons!

Chairman of STS “TINBO”, Uzbekistan
Valery V. Pak
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YBaxkaeMble NOYETHLIE rocTu, KOJUIETH U YYAaCTHUKH KOH(l)epeHIIHI/I!

Ot nuna Hay4yHO-TexHHM4eckoro obmectBa « TUHBO», 1 ¢ orpoMHBIM yAZOBOJIBCTBHEM
pall mpUBETCTBOBAaTh Bac Ha OTKpbITHH FO0uneitHoit XXV MexayHapoaHoil KoH(epeHInH
mo Hayke u TtexHouormsIM «Poccus-Kopes-CHI», koTopas NpoXOAWT TOM IEBH30M
«/loBepsit Hayke. Ctpemuch Bmeper!». OTa KoH(pEpeHLHs cTajda BaKHOM IUIOIIAIKOM,
00BbeIUHAIONICH YUYEHBIX, WH)KeHepoB U cnenuanuctoB u3 Poccum, Kopen m crpan CHI.
Mg coOupaemMcst 371eCh ISl TOTO, YTOOBI YKPETUTh COTPYIHIHYECTBO, OOMEHSITHCS 3HAHUAMU
1 00BEIMHUTD YCUIINS JUTS PELICHUS MIOCTAaBICHHBIX 3aj1ad.

Hayka u TexHonoruu, siBIsSICH TEM MOCTOM, KOTOPBIH CBS3BIBACT HAILM CTPaHbI, KyJb-
TYpPBI ¥ YCHIJIHS, OTKPBIBAET HOBBIE BO3MOXXHOCTH JJISI UHHOBAIIUN U YCTOWYHBOTO Pa3BUTHS
B JIOXY TIO00ATBHBIX U3MEHEHHH W OBICTPBIX TEXHOJOTHYECKUX TpaHcopmanmid. JlaHHas
KOH(EepeHL s y)Ke Ha MPOTSHKEHUH MHOTHX JIeT CO34aéT YHUKAIBHYIO Cpeay Ul Iualiora,
TJIe OTIBIT, UJICH U MICCIIeIOBaHI HaXO AT O0IIee MmoJIe AT POCTa U peaTi3allyi.

ITonp3yscek ciaydaeM, X04y BRIPa3HTh OrpoMHYI0 OnaromapHocth Korean Federation of
Science and Technology Societies, B nmuie npe3ugenra KOFSTa, npodeccopa Tai Sik Lee,
3a MOCTOSIHHYIO TOJJEPKKY B MPOBEACHHH 3TOW KOH(EpEHIMH M BO3MOKHOCTH HPUHSTH
B HUX y4YacTHe.

Taxoke X04y BBIpa3UTh 01aroapHOCTh OPraHU3alHOHHOMY KOMHUTETY BO TIJIaBe C Mpe[-
cenatenem Kan Bacunuem EBrenbeBuuem, 3a ux npo)ecCHOHAIN3M U TOCTEIIPUUMCTBO.

Xody moenarb, YTOOBI KQXKIIBIA JTOKIA, KaKaas JUCKYCCUs B KaxIoe HeopMallbHOE
oOIIeHne CTaind OTHPABHOW TOYKOW UISI HOBBIX MApTHEPCTB, BIOXHOBIIIM HAa COBMECTHBIC
MPOEKTHI U K emg OoJiee TECHOMY B3aHMOJICHCTBUIO MEKIY HayYHBIM COOOIIECTBOM HAIITUX
CTpaH.

XKenato BceM y4acTHHKaM MPOJYKTUBHOW pabOThI, BJOXHOBEHUS W HOBBIX MPOQecCHO-
HaJIbHBIX TOPU30HTOB!

Ipencenarens HTO « THHBO», Y30ekucran
Bausiepuii B. Ilak
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Dear Participants of the 25th Anniversary Conference on Science and Technology
“Russia — Korea — CIS”, Esteemed Colleagues, Guests, and Friends!

On behalf of the Korean Scientific and Technical Society of
Kazakhstan (KAHAK) and the Association of Koreans of Kazakh-
stan, I am honored and delighted to warmly welcome you and con-
gratulate you on the opening of this significiant scientific forum.

For STS KAHAK, it is a great privilege to once again serve as
a traditional co-organizer of a conference that, over the years, has
become a vital platform for international scientific dialogue and
cooperation among researchers from the CIS countries, the Repub-
lic of Korea, and the Russian Federation. The anniversary nature of
this year’s conference further underscores the durability of the sci-
entific and human connections that have been nurtured through the
dedication, initiative, and belief in science of many generations of scholars.

The theme of this anniversary Conference — “Believe in Science. Move Forward!” —
truly reflects the spirit of our times. We live in an era defined by global-scale challenges —
from geopolitical tensions and climate change to rapid technological transformation — all of
which require coordinated scientific efforts. In this context, international scientific events
such as this conference play a crucial role in strengthening trust, fostering fruitful dialogue,
promoting open knowledge exchange, and advancing innovation.

It is also important to emphasize that in recent years, science has increasingly attracted
attention at the national level, including from the highest leadership in our countries. Nota-
bly, at the Second China—Central Asia Summit held in June this year in Astana, the capital
of Kazakhstan, and attended by the President of the People's Republic of China and the
leaders of all five post-Soviet Central Asian republics, President of Kazakhstan Kassym-
Jomart Tokayev proposed that the year 2026 be officially declared the Year of Science. This
symbolic initiative underscores the growing awareness of science as a foundation for sus-
tainable development, international cooperation, and dialogue on a global scale.

I would like to express my deep appreciation to the organizers — the Scientific and
Technical Society «AKSTS», the Korean Federation of Science and Technology Societies,
and our partners from TINBO (Uzbekistan) — for their high level of preparation, commit-
ment to interdisciplinarity, and strong support for young researchers.

I am confident that, even in the face of growing geopolitical tension, we — the global scien-
tific community — continue to serve as a model of constructive engagement, where science, as a
universal language, unites nations and ideas in pursuit of a common future. Science must remain
a foundation for dialogue, mutual understanding, and progress — free from political boundaries.

I wish all participants a fruitful and inspiring work, engaging discussions, valuable new
collaborations, and great success in realizing your scientific goals!

With deep respect and warmest regards,

Prof. Grigoriy A. Mun

President, Korean Scientific and Technical Society of Kazakhstan KAHAK
welcome you and congratulate you on the opening of this significant scientific forum
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YBaxaemble yuacTHuku FO0uneitnoit XXV MexayHapoaHoii koHgepeHun
1o Hayke U TexHoJaorusM «Poccusi — Kopess — CHI'», noporue xoJuieru,
TOCTH M IPYy3bs!

Ot umenn Kopeiickoro HaydHo-TexHU4IecKoro obmecta Kazaxcrana «KAXAK» u Ac-
conuanuu kopeiueB Kasaxcrana cepieyHO MPUBETCTBYIO BaC U MO3JPABISIIO C OTKPHITHEM
3TOT0 3HAYMMOTO HAay4YHOTO hopyma!

Jus HTO «<KAXAK» Gonbiass 4ecTh OBITh TPaJUIIMOHHO COOPTaHW3aTOpaMu KOHde-
PEHIIMU, CTaBIICH 3a TOJbI CBOETO CYIIECTBOBAHMS BEChbMa 3HAYUMOW IIATPOPMOU IS
MEXIYHApOJHOIO HAyYHOIO AWalora M COTpyOHUYECTBa Mexny yuyeHbiMu ctpaH CHI,
Pecnyonuku Kopes u Poccun. HOOumelinbiii xapakTep naHHOW KOH(epeHIHH 0COOESHHO
MOMYEPKUBAET YCTOMYUBOCTh HAYYHBIX M YEIIOBEUECKUX CBsi3eil, chOpMHUPOBaHHBIX Ojaro-
Japs SHTY3Ua3My, MHUIIMATHBE U BEpe B HAYKY MHOTHX MOKOJICHUN yUEHBIX.

Jesu3 O0Ouneitnoit koHpepernn — «JloBepsiit Hayke. CTpemMuch Briepén!» — Kak Hellb-
351 y4Ille OTpakaeT AyX BpeMeHU. MBI )KMBEM B 3IOXY, KOTJa BBI3OBHI INI00AJIHHOTO Mac-
mrabda — OT TeOMOIMTHIECKON HANPSHKEHHOCTH, KIMMATHIeCKUX W3MEHEHHUH 0 TEXHOJIO-
THYECKHX TpaHCHOpMaUii — TpeOYIOT CKOOPJMHHUPOBAHHBIX HAy4YHBIX ycwiuii. B aTom
KOHTEKCTE MEXyHapOJHbIE Hay4YHbIE MEPOTPUATHUS, TaKNe KaK Halla KOH(QepeHIHs, urpa-
0T KJIIOYEBYIO POJIb B YKPEIUIEHHH JOBEpHs, IUIOJOTBOPHOTO JHANIOra, OTKPHITOrO0 OOMEeHa
3HAHUSIMU U IPOABUKECHUS] THHOBALIMH.

BaxxHo 0TMETHTB, UTO B MOCIEIHUE OBl BcE OOJIblIee BHUMAaHNE HayKe YAenseTcs Ha Toc-
YAApCTBEHHOM YPOBHE, B TOM UHCJI€, BBICIIMM PYKOBOJCTBOM HalMx cTpaH. Tak, [Ipe3uneHt
PecrryOnuku Kazaxcran Kacsim-Komapt TokaeB B CBOEM BBICTYIUIEHHM Ha BTOPOM CaMMMHTE
«lentpanbHas Azus — Kurait», mpoxoauBIiieM B UIOHE TeKyllero roga B cronuue Kasaxcrana
Actane ¢ yuactuem npeacenarens KHP u nunepoB Beex msiTu moctcoBeTckux pecryomuk Len-
TpanbHON A3HH, MIPEATI0KIIT opUIanbHo 00bIBUTE 2026 Tox I'0/10M HayYHBIX HCCIIEIOBAHH.
OTO 3HaKOBasi MHULIMATHBA, TIOAYEPKHUBAIOIIAsl OCO3HAHUE PO HAYKH KaK OCHOBBI yCTOHYUBO-
TO Pa3BUTHS U MEKAYHAPOIHOTO COTPYTHIYECTBA H INAJIOTA B TII00aJIHFHOM MacITaoe.

Oco0y1o TpH3HATENbHOCTh XOUy BBIPa3uUTh OpraHnszaropaM — HaydHo-TeXHHYEeCKOMY
obmectey «AHTOK», Kopetickoii denepannyn HayYHO-TEXHHUECKHUX OOIIECTB, a TaKXkKe
naptHépam 13 THMHBO (VY30eknucraH) 3a BBICOKHH ypOBEHH IOATOTOBKH MEPOIPHATHS,
BHUMAaHHE K MEXAUCLUUIUIMHAPHOCTH U OJIEPIKKE MOJIOABIX UCCIIE0BATENEH.

Xotenoch OBl BBIPA3UTh YBEPEHHOCTh, YTO B YCIOBHUSX BO3PACTAIOIIEH T€OMOJUTHYE-
CKOW HampshDKEHHOCTH MBI, HAyYHOE COOOIIECTBO, MPOIOIDKAEM OCTaBaThCS IPUMEPOM KOH-
CTPYKTUBHOI'O B3aUMOJEUCTBUS, I/I€ HAYyKa, KAK YHUBEPCAJIBHBIN A3BIK, COEIUHSIET HAPObI
W Uzed Bo uMs obiero Oyaymero. IMeHHO Hayka criocoOHa ObITH OCHOBOW AMAora, B3au-
MOTIOHUMAaHHS U TIporpecca, CBOOOTHOTO OT MOJUTHIECKUX TPAaHUII.

XKenato BceM ydacTHHKaM KOH(EPEHIMH HACHILIEHHOH, MPOAYKTHBHOW pabOTHI, BAOX-
HOBJISIFOUIUX JUCKYCCH, IJIOAOTBOPHBIX HOBBIX HAay4HBIX KOHTAaKTOB U YCIEUIHOW peasu-
3allMU BCEX BAIIHMX 3aMbICIIOB!

C r1y00oKkuM yBaKeHHEM M CAMBIMHU TeILUILIMHU MOKeJTAHUSIMH,
po¢p. Myun T'.A.,
IIpe3uaent Kopeiickoro Hayuno-rexuudeckoro oomecrsa Kazaxcrana KAXAK
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BUOJIOI'UA U MEJULIUHA
BIOLOGY AND MEDICINE

UCCJIETOBAHUE COOBHIECTB BAKTEPUM-HE®TEJIECTPYKTOPOB
HPUBPEKHBIX BOJ KAMYATCKOI'O ITIOJIYOCTPOBA

E.A. Borarsipenko, A.U. BoiitoBckasi, A.B. Kum

Jlanvnesocmounslii pedepanvuutii ynueepcumem, Bnaoueocmok, Poccus,
rectorat@dvfu.ru

B xone nccnenoBanus mpoBeneHa OoleHKa He()TSIHOTO 3arpsA3HEHHUS MOPCKUX TPHOpex-
HBIX aKkBaTOpHUi moiryocTpoBa KaMuaTka Ha OCHOBE OINpPEACNICHUs YUCICHHOCTH YTIIEBOJO-
POJIOKUCIISIONIUX MHKPOOPTaHW3MOB M BBISIBIICHUS B CPEJe MapKEPHBIX OaKTepHabHBIX
TE€HOB OKHUCIIEHUS aJIKAHOB W MOTUIIUKIHYECKUX apOMATHIECKUX YTIIEBOIOPOIOB.

Kamuarckuii momyocTpoB sIBISiCTCS OJAHUM M3 CaMbIX SKOJOTHYECKH pa3zHOOOpa3HBIX
U TEOJIOTUYECKH AKTHBHBIX PETMOHOB MHUpPA, W3BECTHBIH CBOMMHM BYJIKAaHHYECKHMH JIaH-
madraMu 1 6oraTteiMu 3KocucreMaMu. Ho HecMOTpsl Ha CBOIO YHHKaJIbHOCTb, 3HAUUTEIb-
HYI0 yJaJeHHOCTh M H30JIMPOBAHHOCTh, KamuaTka CHIBHO MOABEpPKEHA 3KOJOTHUYECKUM
npoOieMam, CBA3aHHBIM C 3arps3HEHUsIMH HeTsSHbIMU yrieBonopogamu (HY) xak u3 ecre-
CTBEHHBIX MCTOYHHMKOB, TAKMX KaK BBIXOJbI HE(TH, TaK M U3-32 aHTPOIIOTECHHOH e TEIbHO-
CTH, BKJIIOUAs pa3IMBbI HETHU C CYJIOB U MPOMBINILICHHBIE cOpOCH [1].

Bri6pocsl ceipoii He(hTH MOTYT NMpPHUBECTH K HakomiieHuio HY B okpykaromieit cpesne,
KOTOpbIE, KaK W3BECTHO, SBIISIOTCS BBICOKOTOKCUYHBIMH, MMMYHOTOKCHYHBIMHU, 3MOpHO-
TOKCHUYHBIMH, MyTareHHBIMHU, KaHIIEPOT€HHBIMH, a TaKKe CIIOCOOHBI BHI3bIBATh 3HIOKPUH-
Hble HapymeHus [2]. [lonaganue HY B Mope BBI3BIBAIOT MHMPOKUH CTIEKTP HETaTUBHBIX I10-
CJICACTBUI IS BOAHBIX 3KOCHCTEM M UX oOuTaTenei, BKIoyas pel0, JOHHBIX O€CIIO3BOHOY-
HBIX, MOPCKHX TITHI ¥ MJIICKOTTUTAOIMHX [3].

Jnsi MUHAMU3AIMM HETaTHBHOTO BO3JCHCTBUS HEOOXOAMM KOMILICKCHBIH MOJXO,
BKJIFOYAIOIIMH MOHUTOPUHI COCTOSIHHSI MPHOPEKHBIX BOJ, pa3paboTKy 3G (EKTUBHBIX TEX-
HOJIOTMH JIMKBUJALIMU PA3JIMBOB HE(THU, a TAKXKE BHEJPEHHE IIPEBEHTUBHBIX MEpP IO CHIDKE-
HUIO PUCKA aBapUil.

Hamnbonee nepcrneKTUBHBIM METOIOM MHIUKAIMK HE(PTSHBIX 3arps3HEHUN B OKPYKalo-
mel cpene SBISETCS NPUMEHEHHE MUKPOOPIaHU3MOB B KaueCTBE OMOMHIMKATOPOB. DTOT
METOJ OCHOBBIBACTCS Ha peakInu OaKTepHaTbHBIX cooOmecTB Ha HY u cmocoOHOCTH 3THX
MHUKPOOPTraHM3MOB K METab0Iu3My YIJIEBOJOPOJOB, YTO MO3BOJNAECT MM HCIIOJIB30BaTh
He(Tb U €€ MPON3BOIHBIC B KAUECTBE HCTOYHHUKA MHUILHU U SHEPTHH.
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BUOJIOTYA U MEJULIVTHA

[MosToMy (QyHIaMeHTaNbHBIH MHTEpEC K YIIyOJICHHOMY M3YyYEHHIO YITIEeBOAOPOIOKHC-
JISIOMIMX MUKPOOPTaHU3MOB, X MeXaHW3MaM okucieHus HY u BBISIBICHHIO aKTUBHBIX OH-
OJIECTPYKTOPOB HE ociabeBaeT, a, HA0OOPOT, BO3PACTAET C KaXKIbIM T'OJIOM.

B nenom, usydueHue yrieBoIopOAOKUCISIOMNX OPraHu3MOB Ha nosryocTpoBe Kamuarka
SBIISICTCS MTPUMEPOM TIepECeUeHIs SIKOJIOTHIECKIX HCCIESIOBAaHUHA M MIPAKTUYECKOTO YIIPaB-
JIEHUST OKPY’KaloIIel cpemoi, MoauepKUBas HEOOXOAMMOCTD NaTbHEHIIET0 N3yICHHS] MHUK-
PpOOHOTO pasHOOOpa3us I PEUICHHUS aKTyalbHBIX TPOOJIEM 3arpsa3HEeHUs.

Lens paboOTHI — OLIEHUTH CTENEeHb HEPTIHOTO 3arpsA3HEHUs MOBEPXHOCTHBIX BOJ M JOH-
HBIX OTJIOXKEHHH MPHOPEKHOM 30HB KaM4aTCKOTo MoIyocTpoBa Ha OCHOBE KYJIBTYpPaTbHBIX
METO/IOB MUKPOOHOI WHAWKAIIMH U MOJICKYJISPHO-TEHETHYCCKHUX MTOIXO/I0B.

OO0pa3upl BOAB M JOHHBIX OTJIOXEHUH OBbUIM cOOpaHbl B ABAUMHCKOM 3aJIUBE U Y IOTO-
3armagHoro modepekbs KamMmyarku B pamMkax dkcreAnnnd THXOOKEaHCKOTrO TUIaBydero Mop-
ckoro yauBepcutetra Ha HUC «Ilpodeccop MynbranoBckuii» y 6eperoB Kamuarku B nepu-
oxn ¢ 15 aBrycra no 20 centsops 2023 1. Beero 0bu1o cobpano 52 o6pasna moBepXHOCTHBIX
Box U 51 oOpasen AOHHBIX ocankoB. [IpoObl JOHHBIX OTIIOKEHUI OTOMpPANN C TIOMOIIBIO
KopoOJaToro nmpodooTOOpHHUKA B CTEPUIILHBIC INIACTUKOBEIC KOHTEeHHEPHI. [IpoObI oBepX-
HOCTHBIX BOJI OTOMpAaiM MPH MOMOIIM CEKBEHTAJIBHOTO NpobooTrOopHuka SBE-32, Ha 12
(5-Tr MUTPOBBIX 0GATOMETPOB) M MPOIMYCKANU 4Yepe3 MOJUMEpPHBbIe (QUIBTPHI C JHAMETPOM
mop 0,22 MKM C WCITOJIb30BaHHEM BaKyyMHOH (DHIIBTpOBAIbLHOHN ycTaHOBKHU. [lomydeHHBIC
00pasipl 3aMopakuBam 1pu temieparype —20 °C u XpaHWIU A0 MPOBEACHUS] HEOOXOIu-
MBIX HCCIIEI0BAaHUM.

Jis  ompeneneHWs  YWCIEHHOCTH — YTIEBOJOPOJOKHCISIONINX  MHKPOOPTaHH3MOB
(YBOM) o6pa3isl moMemmand B NeHUWUIMHOBEIC (DIaKOHBI ¢ (PU3HOIIOTHUECKUM PacTBO-
POM U IOCTIE CEpUU KPAaTHBIX pa3BeACHUI BBICEBATIN Ha arapu30BaHHYIO MUHEPAJIbHYIO Cpe-
ny Bopommnosoii-[luanoBoit (Bopommiosa, [Auanosa, 1952) ¢ no6asnenuem 1% nedtn
Mapku Vityaz u naKyonpoBany. [1o okoHuYaHNY HHKYOANK TPOBOIMIN TOCYET BHIPOCIITIX
Ha TUTOTHOM cpenie N30JMPOBAaHHBIX KOJIOHUH.

st BEISIBIEHUSI MapKEPHBIX TEHOB OKUCIeHHs HeTsaHbIX yrieBonopoaoB (HY) u3 o6-
pasmoB Beimersun ToTanbHyro JIHK ¢ momompio komMepdecknx HabopoB «D-Soilsy u
«D-Cells» (bnonadmukc, Poccus).

Jlia BeIsIBIIEHUS y OaKTepuli TEHOB, OTBETCTBEHHBIX 33 PA3JIOKEHUE H-aJKAaHOB M TOJH-
MUKIMYECKUX apoMaTHdecKux yrieBojopoaoB (ITAY) ucrnons3oBanu U3BeCTHEIE IpaiiMepsI
Ha (YHKIHOHAIHHBIE T€HBI.

B xonme mnpoBeneHHBIX Pa0OT YCTaHOBJIEHO, YTO B 00pa3lax BOABI, IOJyYEHHBIX
B 2023 romy, Tonmpko Ha craHiusax Ne 18H (6. Capannas), 62H (3an. KambaneHsrif), 63H,
66H u 69H (paiion . O3epHOBCKHUIT), OTCYTCTBOBaIN NpeactaButean Y BOM. B o6pasmax
BOJIBI C OCTaJbHBIX MCCICAYEMBIX CTaHIMN YUCICHHOCTh Me30(mibHbix YBOM Bapbupo-
BaJla B Ipeaenax 10° — 10° KOE/mi. Haubonbinve 3Hauenus uuciensoctd YBOM Gbutu
3adukcupoBansl Ha ctaHusax Ne 6H u 8H B paitone Xamakteipckoro mspka (2,9 £ 0,2) X
x 10%u (8,2 £ 0,6) x 10° KOE/m.

UccnenoBanne HedTSHOTO 3arpsA3HEHMST JOHHBIX 0CaJIKOB, coOOpaHHbBIX B 2023 rony, mo-
Ka3aJo, 9To TOJbKo Ha cTaHnusax Ne 12H (ABaunHCKUIT 3a1., paiioH Mbica Hameraesa) u 18H
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(ABaumHckuii 3an., 6. Capannasi) orcyrctBoBasin YBOM. B o0Opa3sijax OHHBIX OCalIKOB
OONBIIMHCTBA JPYIMX CTAaHIMI YHCIEHHOCTh Me3opmapHeEIX YBOM cocraBmma 10°
u 10* KOE/T.

B o6pasuax totansaoit JJHK, momyueHHo# U3 BoAbl B ABaYMHCKOM 3allBE, Yalle BCEro
0TMEYaJIOCh MPUCYTCTBUE OaKTEpPHaIbHBIX TE€HOB, JIETEKTHPYeMbIX mnpaiimepamu ALK-1,
ALK-2 n GN-PAH. B o6pa3nax, cobpaHHBIX y I0ro-3anaanoi KamMuaTkwu, Jarre BBISIBISUIACH
ALK-2, ALK-3 n GN-PAH.

B npobax u3 JOHHBIX 0CaIKOB U B ABaYMHCKOM 3aJIUBE, M B AKBATOPHUAX FOT0-3amaIHOM
Kamuarku, dbamie BCero BBISBISUIHNCH TEHBI, JMETEKTHpyeMmble mpaiimepamu ALK-3, phn
u GP-PAH.

Ha ocHoBe moiy4eHHBIX pe3yJbTaTOB MOXKHO CZENaTh BBIBOA O TOM, YTO IMOBEPXHOCT-
HBIE BOJIBI W JIOHHBIE OTJIOKEHHUS MPUOPEKHBIX MOPCKUX akBaropwit Kamuartckoro moiy-
OCTpOBa MOJIBEP>KEHBI HE(PTAHOMY 3arpsa3HeHUI0. Pe3yIbTaThl MONIEKYIISIPHO-T€HETHIECKOTO
aHaJIM3a COIJIaCOBAIIUCH C Pe3yJIbTaTaMHU HCCIEIOBAaHHUN, MPOBEIEHHBIMU KYJIbTYpaJIbHBIMU
METOJAMH.

PaGora BeIMONHEHA TIpH TOAAEp)kKe MHUHUCTEpCTBAa HAayKH W BBICIIETO OOpa3OBaHUS
Poccuiickoit ®eaepanuu, mpoekT Ne FZNS-2024-0037 «KoMruieKCHBINA SKOTOTHISCKUN MO-
HUTOPHHT MPUOPEKHBIX MOPCKUAX M HA3EMHBIX 3KocucTeM KamuaTkuy.
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BUOTI'PA®UA

51 BotitoBckass Anacracusi UropesHa, paborato B 00J1IaCTH MUKPOOHOJIOTHH U CIIeHa-
TIM3UPYIOCh Ha He(PTEAECTPYKTOpax U METOAaX MUKpOOHOH nHauKauuu. Paborato nabopan-
TOM-HccienoBatesieM B JIambHEBOCTOUHOM (pe/iepalbHOM YHHBEPCHUTETE, T'. BIaguBOCTOK.
Marwuctp ouonormueckux Hayk ¢ 2024 roma. O01acTh MOMX HAYYHBIX HHTEPECOB BKIIOYACT
MHUKPOOHOJIOTHIO, TUTOJNOTHIO, albrOJIOTHIO, THAPOOHOIIOTHIO M MOJICKYJIIPHBIE TeHEeTHYe-
CKHE HUCCIIEIOBAHUS.
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STUDY OF OIL-DESTRUCTOR BACTERIAL COMMUNITIES
IN COASTAL WATERS OF THE KAMCHATKA PENINSULA

A.L Voitovskaya, E.A. Bogatyrenko, A.V. Kim

Far Eastern Federal University, Vladivostok, Russia,
rectorat@dvfu.ru

The study assessed oil pollution of coastal marine waters of the Kamchatka Peninsula
based on the determination of the number of hydrocarbon-oxidizing microorganisms and the
identification of marker bacterial genes for the oxidation of alkanes and polycyclic aromatic
hydrocarbons in the environment. The work showed that in water samples obtained in 2023,
only at stations No. 18N (Sarannaya Bay), 62N (Kambalny Bay), 63N, 66N and 69N
(Ozernovsky settlement area), there were no representatives of UOM. In water samples from
the remaining stations studied, the number of mesophilic hydrocarbon-oxidizing microor-
ganisms varied within 103 - 106 CFU/ml. The highest values of hydrocarbon-oxidizing mi-
croorganisms were recorded at stations No. 6N and 8N in the Khalaktyrsky beach area
(2.9+£0.2) x 106 and (8.2 £ 0.6) x 106 CFU/ml.

A study of oil pollution of bottom sediments collected in 2023 showed that only at sta-
tions No. 12N (Avacha Bay, Cape Nalycheva area) and 18N (Avacha Bay, Sarannaya Bay)
were there no hydrocarbon-oxidizing microorganisms. In bottom sediment samples from
most other stations, the number of mesophilic hydrocarbon-oxidizing microorganisms was
103 and 104 CFU/g.

In total DNA samples obtained from water in Avacha Bay, the presence of bacterial
genes detected by primers ALK-1, ALK-2 and GN-PAH was most often noted. In samples
collected near southwestern Kamchatka, ALK-2, ALK-3 and GN-PAH were most often de-
tected. In samples from bottom sediments both in Avacha Bay and in the waters of south-
western Kamchatka, the genes detected by primers ALK-3, phn and GP-PAH were most
often detected.

BIOGRAPHY

I, Voitovskaya Anastasia Igorevna, work in the field of microbiology and specialize in
oil destructors and microbial indication methods. I work as a laboratory research assistant at
the Far Eastern Federal University, Vladivostok. Master of Biological Sciences since 2024.
My research interests include microbiology, cytology, algology, hydrobiology and molecu-
lar genetic research.
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CUCTEMA MEHE/I’KMEHTA KAYECTBA B OHEHKE D®®EKTUBHOCTH
JEKAPCTBEHHOI'O OBECIIEYEHUA MEJUIIMHCKOHN OPI'AHU3ALIUN

AM. Kannukosa!, A.IO. Ilerpos?, B.JI. Txaii’

! Focyoapcmeennoe asmonomnoe yupescoenue 3opasooxpanenusn Ceeponosckoii oonacmu
«Ceeponoeckas odbracmuasn KIuHUYeCKas ncuxuampuyeckas oonvnuyar», Examepunoype,
Poccus, anna.kudryavtseva210298@gmail.com
2 Deoepanvroe zocyoapcmeenioe 6100cenmnoe yupedcoeHue 6blcuiezo 00pasoeanus
«¥Ypansckuit zocyoapcmeennsiit meouyunckuil ynugepcumem» Munzopaea Poccuu,
Examepunoype, Poccus, uniitmp@yandex.ru

OO0OCHOBAHO IOJIOKCHHUE O TOM, YTO HWHTErpalys CHCTEMbl MCEHEDKMEHTAa KauecTBa
Y TIPUHITUIIOB OSPEKITMBOTO MPOU3BOICTBA MTO3BOJICT MEIUIIMHCKIM OPTraHU3aIUsIM HE TOJBEKO
OTITUMH3HPOBATH MPOIIECCH JIEKAPCTBEHHOTO 00ECTIEYEeHUs], HO M IOCTUYh CHHEPTeTHIECKOTO
a¢deKTa Ipu UCKITIYCHUH TyOIUPOBAHUS COOTBETCTBYIOINNX (DYHKIUH U JOKYMEHTAIIUH.

Beenenue. PaboTa MeIUIIMHCKONW OpraHW3alliy HANpsIMYIO 3aBUCUT HE TOJIBKO OT ME[-
NePCOHANIA, HO M OT (papMaLeBTHYECKOro OoTnesa. bonpHMYHAs anTeka obecreyuBact Jie-
kapctBeHHbIMH Tipeniapatamu (JIIT) u mMeauumnckumu m3nenusimu (MU) st GecrmatHoi
U IJIATHOW TMOMOLIM, 3aHUMAaeTcs (papMaLeBTHUECKIM KOHCYJIBTHPOBAaHHUEM Bpadel U Mpo-
BEPKOH (papMaleBTHUECKOI 0 MOPsKa B OTAEICHUAX B pamkax PapmMakoHaa3opa.

CBs13b MEX]ly OT/CICHUSIMH U alTeKON 00ecleunBalOT Bpad-KIMHUYECKUAH (hapMaKoor
(c BBICIUMM MEOMIMHCKUM OOpa30oBaHHUEM) W YIMOJHOMOYEHHOE JIMIO MO KayecTBY JIEKap-
CTBEHHOTO oOecrieueHus (¢ hapMaleBTHIeCKuM 00pa3oBaHuEM ).

Hean. Opranuzanus CUCTEMbI OIICHKH TEKYIIETO COCTOSIHHUS JIEKAPCTBEHHOTO obecrie-
yenus (JIO) B TAY3 CO CaepanoBckast 00nacTHas KIMHUYECKas! IICHXUATpUUEcKas 00Jb-
Huna (COKIIB), BeisiBeHre mpoOIeMHBIX 30H U pa3padOTKa COOTBETCTBYIOIIUX MEPOIIPHS-
TUM IO UX YCTPaHEHUIO.

MeTtoabl U MaTepua’bl. B nccienoBaHUM HCITIONB30BAaTN KOHTEHT-aHAIN3 CHCTEMBI
MeHemkMenTa kauectBa (CMK) mo mokaszarento. BusyansHbelii MeTo OlleHKH U HaOmofe-
HUs pabouero mporecca (hapMaeBTHUIECKOro MEPCOHANA alTeKU C LEIbI0 BBIIBJICHUS I10-
Tephb U HedPPEKTUBHOCTH B Tiporieccax apuxenus JII1. MeTonpl aHannsa u CHHTE3a, MPOEK-
TUPOBAHUS U MOJAETHPOBAHMS Kaxa0ro stana asuxeHud JII1 B MenunuHckold opraHu3aniu
(MO) mns onTUMH3AIMH MTPOIECCOB U MUHUMHU3AIUU TIOTeph [1].

O0bekTamMu UcCIed0BAHMS CTalu aJrOPUTMBI, XapakTepusyromue aswxkenne JII, nx
XpaHeHue, Belauy 1 ucroaszoBanue B 'AY3 CO COKIIb.

Pesyabtater. C 2015 roga B COKIIB neiicteyer ISO 9001-2015 [2]. O6macTh mpume-
HEHHS JAaHHOT'O CTaHJapTa — MOBBIIICHUE YIOBIETBOPEHHOCTH OTpedUTeNeil IOCpeaCTBOM
pesynbraTuBHOTO NMpuMeHeHus: CMK, Bxitouast mporiecchl ee yaydIleHus, U o0ecreueHne
COOTBeTCTBHA. B cTpykType mpouecca 5.7 BblnenseTcss 9 OCHOBHBIX HalpaBlIeHUH paOOTHI
anteku MO (puc. 1), YIIOTHOMOYEHHOE JUIO0 1O KadecTBY JIO OCymIecTBIsSET IesATeTh-
HOCTb, OITUCAHHYIO B IMyHKTax 5.7.2 (moamyHuktel 1.2, 1.3), 5.7.7-5.7.9.
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Puc. 1. Ctpykrypa mporecca 5.7. Odecneuenne JIIT u MU 8 CMK
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B cooTBeTcTBUU C COBpEeMEHHBIMHU TPEOOBAHUSAMHU MEPEUHCICHHBIX PYKOBOJCTB COCTAB-
JSeTCs. KOMIUIGKCHBIM TI1aH, OQOPMISIOTCA M 3allUINArOTCs €KEKBapTaIbHBIE OTYETHI,
B KOTOPBIX OCBEINAIOTCS MPOMEKYTOUHBIE PE3yJIbTAaThl BBHIMOJHEHHUS TOJOBOTO IUIAHA.
B xoHIle roga MpOMCXOAMT 3alUTa TOJOBOI0 OTYETA IO pe3yiabTaTaM (DyHKIMOHUPOBAHUS
nporecca. Bece BUABI OTYETHOCTH CAAIOTCSA M pACCMATPUBAIOTCS TITABHBIM BPAdOM.

OcHoBHoOI1 3amaueil ocymectBienuss CMK npouecca 5.7 moapaszymeBaeTcs KOHTPOJIb
coOuofieHus (hapMaleBTUIECKOro Mopsika B noapasaenenusx u punmuanax MO. Ha teppu-
topuu 'AY3 CO COKIIb nanHas 00s3aHHOCTE BO3JIOKEHA Ha aHanuTuka 1o JIO.

Taxum o0pazom, aHanuTUK 10 JIO OTBETCTBEHEH 3a OPraHU3ALUI0 U UCIIOJIHEHHUE Tpe-
6oBanuit CMK B xonrekcre JIO.

B ero o0s3aHHOCTH BXOAWT: OpPraHU3allvsl aHAJTHTHYECKOTO U METOIUYEcKoro obecrie-
YeHUs AJISl IPOBEJCHHUS UCCIIEA0BATEIbCKUX paboT; MPOBEACHUE aHATUTUYECKON U HAYYHO-
HCCIIeIOBATENIBCKOM paboThI ¢ Lenbio cOOpa, OLEHKU U aHajIM3a MoJlyyaeMoi nHpopMauuny,
a TakKe BBIPAOOTKH MPAKTUYECKUX PEKOMEHIALUI; OCYLIECTBIEHHNE MOHUTOPUHIA IIyOJIu-
KalWi, B TOM YHCJIE B POCCHICKUX U 3apyOeXHBIX CpeCTBaX MaccoBOM MH(pOpMaIiH, UC-
MOJIb30BaHUE X C IEbI0 yiryumeHuii mporeccoB CMK; cocTaBieHne oT4eTHON JTOKyMEH-
TaIMY MO pe3yJbTaTaM MPOBEPOK (hapMalleBTHIECKOTro mopsiaka otaesneHnii MO; pazpabor-
Ka IUTaHOB KOPPEKTHPYIOLUIMX U NPeAyNPEKAAIOUINX ASUCTBUNA U1 yBenuueHHus ) HeKTHB-
HOCTH pa0OTHI OTIEICHUIA B KOHTEKCTe opranm3aruu J1O.

IIpoBenenre mpoBepoOK, aHAJIM3 HEJOCTATKOB W MPOBENEHUE KOHCYJIbTAMU SIBISIFOTCS
BaXHBIMHU KoMIIoHeHTaMu CMK B MeTUITMHCKON OpraHU3allnu.

Jnst ynpouieHus: coOMOaeHNs ToApa3IeIieHIsIMUA (papMaleBTHUECKOTO MOpsAKa aHaNu-
TuKoM 10 JIO coBMECTHO ¢ 3aBeAylOIIMM anTekod Oblia paspaboraHa ¢opma UeK-THcTa
¥ YTBEpXACHA MpHKa3oM TiaBHOTO Bpada oT 21.03.2024 Ne 01-03/82 «OO0 yTBepXkICHUH
YEeK-JIUCTOB MPOBEPKH (apManeBTHUECKOr0 TOpsaKa mojapasieneHuii u ¢unuanos [AY3
CO COKIIby». Anamutuk no JIO mpoBOOUT ekeKBapTajlbHBIE MPOBEPKU MOJpa3ieiIeHUN
u ¢unmanoB 'AY3 CO COKIIB B cOOTBETCTBUH € YTBEPKACHHBIM IIAHOM-TPa(QUKOM.

[IpoBepka papmManeBTHIECKOTO MOPSIKA B OTACICHHUIX IEIUTCS Ha 3 OCHOBHBIX Tala.

I 3Tan: npoBepka noMeunieHnii BpeMEeHHOr0 XpaHEeHUsl OTAeJIeHU

Ha nannom sTane crapiuas MEIUIIMHCKAs cecTpa MOoApa3AeieHus (OCHOBHAS IUIOIAAKA)
WIN cTaplias MEAMLUHCKAs cecTpa (uinana COBMECTHO ¢ aHaauTukoM 1o JIO u ynoiHo-
MOYEHHBIM IIPUKA30M (apMalleBTUYECKUM PaOOTHUKOM IPOBEPSIOT ycsioBus xpaHeHus JIII
u MU B coorBerctBum ¢ D3 Ne61, Ne323, mpukazom M3 PD No706H U mOCTaHOBJICHHEM
npaButenbcTBa Nell48. OcMaTtpuBaroTcs IIKadbl, CTENIaXKH, ceidbl U moanoHbl. B dek-
nucte (QUKCUPYIOTCS JaHHBIE O BEACHUM >KypHayoB: ydera JIII ¢ orpaHMYeHHBIM CPOKOM
rogHoctd U [IKY (mpenMeTHO-KONMMYecTBeHHBIH y4eT). CBepsroTcs (PaKkTHUECKUE OCTATKU
JIIT va TIKY ¢ naHHBIMHU B )XypHajax.

Ecnu ects TepmonabunsHbie JIII, ocMaTpuBaloTCs XOJOAMIBHUKN U IPOBEPSIIOTCS XKYp-
HaJbl TEMIIEPATypPHOTO peXHMa. 3aMepsoTCsl TEeMIepaTypa U BJIAXXHOCTh IOMEIIEHUs
Y CPaBHUBAIOTCS C 3alMCAMU B )KypHaJe.
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II 3Tan: npoBepka nmocta MeIMUMHCKOH CeCTPbI

IIpoBepka mpoBOAUTCS aHANOTMYHO | 3Tamy — ocMarpuBatoTcst mecta xpaHeHus JIII,
ceepsitorest ocrarku no [IKY, mpoBepsiercss BeneHue xypHaioB. 1Ipu Hanuuuu Tepmosna-
OMJILHBIX MPEapaToB OCMATPUBAIOTCS XOJOMMIBHUKHA U UX KYPHAJIBI TEMIICPATYPHOTO pe-
JKUMa.

Bce >xypHanbl JOIDKHBI OBITH POHYMEPOBAHKI, TIPOITHYPOBAHEI, 3aBEPEHBI MOAMKCHIO H
Me4yaThio 3aBeAyrollero oraeneHueM. Ha mocienHed cTpaHuue yKas3blBaeTCs KOJIUYECTBO
JUCTOB W CTaBUTCS IiomOa. Bce XKypHambl ydeTa U rpa@uKd TEMIIEpaTypHOTO pExXUMa
JTOJKHBI OBITh 3aBEPEHBI MOAIKCKHIO H IIEYaThIO 3aBEIYIONICTO OTAeIcHHEeM. JKypHabl yue-
Ta JOJDKHBI OBITH MPOHYMEPOBAHEI W IMPOIIHYPOBaHEI. B KOHIlE *XypHalla Ha TOCIETHEH
CTpaHUIE CTABHUTCS TIOMOA M PYKOIMCHO IMPOIMHUCHIBAETCS KOIWYECTBO CINUTBIX JIUCTOB.
JlaHHBIE 3aBEPSIOTCS MOANKUCHIO 3aBEIYIOLIETO OTAEICHUEM.

III 5Tan: npoBepka NpoueaypHOro kabuHeTa

B koHTekcTe mpoBepku coOioaeHus (hapMaleBTHIECKOro MopsaKa B IPOLEAYPHOM Ka-
OuHeTe 00s3aTeNFHO MPOBEPSAETCS HANWYKe, cocTaB U cpoku roanoctu JIIT u MU B mpoTu-
BOIIOKOBOM Habope u anrteuke «AHTU-CIIM[» mns skcrpenHoit mpodumaktuku BUY.
OcMaTpuBalOTCsl MeCTa XpaHEHHsT MEAWKaMEHTOB, MIPH HAIWYUU TEPMOJIAOMIBHBIX Iperna-
PaToB — XOJOAUIBHUKY U XYPHAJbl CPOKOB FTOJHOCTH M TEMIIEPATypHOIo pekuMa. Pe3yib-
TaThl PUKCUPYIOTCS B YEK-JIUCTE.

ITo uToram mpoBepOK COCTABISAETCS OTUET C OLIEHKOM ¥ PEKOMEHIAIMAME OT aHAJTUTHKA
o JIO. Yek-mHuCThI XpaHATCS B anTeke 3 rojia, 3aTeM NepearoTcs B apXuB.

3akawuenne. CucteMa MCHEPKMEHTA KauecTBa, OCHOBAHHAS HA MPHHIUIIAX OSPekKITH-
BOTO TPOW3BOJCTBA, MO3BOJsAeT MO: ONTHMH3MPOBATh MPOIECCH, YMEHBIIUTHh 3aTPaThl,
MOBBICUTH () (PEKTUBHOCTH OKa3aHUS MEAUIINHCKUX YCITYT.

brmaromaps atomy, MO MOTyT 00ecrieunTh BBICOKHIA ypOBEHb KadeCTBa MEIUITHHCKON
MTOMOIIM, COOTBETCTBYIOIIMA MEXIYHAPOIHBIM CTaHAapTaM H TpeboBaHusM. BHempenwme
CMK B MeIMIIMHCKOHM OpraHu3alluu C UCIOJIh30BAHUEM IMPHUHIIUIIOB OCPEKIUBOTO MPOH3-
BOJICTBa TPeOYEeT CHCTEMATHYECKOTO MOIXO0/a, BKIIOUas: pa3paboTKy YEK-IUCTOB, IMPOBE-
JISHHE TPOBEPOK, aHAJN3 HEAOCTATKOB, ITPOBEIEHIE KOHCYNbTAINi Bcex ydacTHHKOB JIO.
Perynsproe o0HOBIICHHE YeK-THCTOB U MOHUTOPHHT 3 pextuBHOCTH CMK Taxke sBiseTcs
Ba)KHBIM aCIIEKTOM OOecIeYeHus KaueCcTBa MEIUIIMHCKOI ITOMOIIIH.
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BUOT'PA®UA

S, KaguukoBa AnHa MuxaiinoBHa, pab0Tar B 00JIACTH TOCIUTAIBLHOTO JICKAPCTBEHHO-
ro obecreyeHus M CHELUAIN3UPYIOCh Ha NPOBEICHUU AHAINTHYCCKUX HCCIIEAOBaHUHN ac-
coptuMmenTa ncuxorponHbix JIII, 3akynmaeMblXx MEIWIIMHCKOM OpraHu3auuei s JeueHHs
U MPOQWIAKTUKH MCUXUATPHUYECKUX MATONOTUH B cTauuoHape. PaboTaio aHaIUTUKOM MO
nekapctBeHHOMY obecrieuenuto 'AY3 CO CrepanoBckas obacTHas KIMHUYECKAs TICHXHU-
arpudeckas 6ompHHUIA, T. EkarepunOypr. Couckarens kaaaumata GapMamneBTHIESCKHX HAYK
¢ 2025 roma. O6nacTh MOMX HAYYHBIX UHTEPECOB BKIIOYAET: (papMaKOIKOHOMHUYECKUH aHa-
nu3 notpedHocTH B icuxoTponHsix JIIT oraenennii 1 noapaszaenennii FAY3 CO COKIIEB.

QUALITY MANAGEMENT SYSTEM IN ASSESSING THE EFFECTIVENESS
OF DRUG PROVISION OF A MEDICAL ORGANIZATION

A.M. Kadnikova!, A.Yu. Petrov, V.D. Tkhai?

1 Sverdlovsk Regional Clinical Psychiatric Hospital, Yekaterinburg, Russia,
anna.kudryavtseva210298@gmail.com
2 Federal State Budget Educational Institution of Higher Education ""Ural State Medical
University'" of the Ministry of Health of the Russian Federation, Yekaterinburg, Russia,
uniitmp@yandex.ru

Integrating a quality management system with lean principles optimizes drug supply
processes in healthcare by reducing duplication and improving efficiency.

Introduction. Hospital pharmacies provide medicines for both free and paid services,
offer pharmaceutical consultations to doctors, and monitor compliance with pharmaceutical
regulations within departments as part of pharmacovigilance activities.

The aim. To assess the current state of drug provision in the Sverdlovsk Regional Clini-
cal Psychiatric Hospital (SRCPH), identify problem areas, and develop corrective measures.

Methods and materials. The subject was the drug provision process in the SRCPH.
A content analysis of QMS indicator 5.7 — "Provision of drugs and medical products" — was
conducted. Visual assessment was used to identify inefficiencies in the drug supply chain.

Results. Inspections are conducted quarterly and include three stages: A) Inspection of
storage facilities: evaluation of storage conditions, review of inventory logs and balances,
verification of temperature control for thermolabile drugs; B) Inspection of the nurse’s sta-
tion: similar checks on storage conditions and documentation, assessment of medication
availability and proper storage practices; C) Inspection of the procedure room: Verification
of the presence, composition, and expiration dates of drugs in emergency kits, including
anti-shock kits and the "Anti-AIDS" kit. Findings from each inspection are documented in
checklists and detailed reports, which are retained for three years before being archived.

Conclusion. Implementing a QMS based on lean manufacturing principles allows
healthcare institutions to reduce costs, streamline operations, and improve service delivery.
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BAPUABEJIBHOCTb I'EHOB DRB1, DQA1, DQB1 Y COBAK PA3HbIX IIOPO/]

C.B. Kan, M.X. Cajpaposa

Camapkanockuit I'ocyoapcmeennutiit Ynueepcumem, Camapkano, Yzoexucman,
svetlanakan2020@gmail.com, smuxlisa@gmail.com

OxapaxreprsoBansl ayutenu reHoB DRBI, DQOAI, DOBI knacca 1l noxyca DLA y cobak
MOpOJl caMoencKas Jiaifka, cuOMpCcKas Xackd, PyCCKUN 4YepHBIM Tepbep U OOKcep poccuii-
cKoro paspeneHus. [lomydeHHble pe3ynbTaThl Jajld BO3MOXKHOCTh ONMMCATh TeHBI Kkinacca Il
nokyca DLA xak obnazaromye BHICOKOH CTENEHBIO NOIMMOP(HU3Ma, CONOCTABUTH YaCTOTHI
ajyienel 3TUX T'eHOB U BBIIBUTH NOpOoJOcHenr(pUUHbIE rarmioTuIbl. Pe3ynpTaTel uccnenona-
HUS CO3/1al0T OCHOBY IS JAJIbHEHIIIET0 U3YUYeHHS MOMYJISIIHOHHBIX 0COOEHHOCTEN pocCcuii-
CKUX TIOPOA co0ak U pa3paboTKK PEKOMEHAALHH [0 UX CENEKIHOHHOMY Pa3BEICHUIO.

NMMyHHas cucTeMa WrpaeT BaKHYIO pPOJib B MOAJAEPKaHUU CTAOMIBHOCTH OpraHU3Ma
n obecrnieyeHny ero (pyHKIMOHAIBHON CTaOMIBHOCTH. BaykHEWIIMM 3BEHOM UMMYHHOH CH-
CTEMbl MJICKOTIMTAIOIINX SIBIAETCS IMaBHBIN KomIuiekc rucrocopmectumoctu (I'KI), korto-
PBI CIIOCOOCTBYET PACHO3HABAHUIO CBOMX M UY)KUX KJIETOK U OTJINYACTCS BBICOKMM IIOJIU-
MOp(HU3MOM T'e€HOB, BXOJSIIUX B ero cocTaB. Beinenstor Tpu kinacca reHoB I'KI', koTopsie
pas3In4aroTcsi CBOUMH (QYHKUUSMH IpH (OPMUPOBAHUM MIMMYHHOTO OTBETa opraHusma [1].
CyIecTByIOT MHOTOYHCIICHHBIE IaHHBIE, AEMOHCTPUPYIOIIUE HENOCPEICTBEHHYIO CBS3b
C HapylIEHUSIMHU B pabOTe UMMYHHOH CHCTEMBI U pa3BUTHEM ayTOMMMYHHBIX, a TAaK)Ke OH-
KOJIOTHUECKHUX 3a00jeBaHuil. [IpoOiemMa nMarHOCTHKH, JIEUCHHUS U OLICHKU PUCKA Pa3BUTHS
3a00JIeBaHuUil, CBSI3aHHBIX C UMMYHHOM CHCTEMOM, KacaeTcsi He TOJIbKO 4YeJIOBEKa, HO U Lie-
JIOTO psAja TOMAIIHUX KUBOTHBIX. Cpeqy HAX cIeIyeT OTMETUTh TOMallHow cobaky Canis
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lupus familiaris, KoTOpasi OTHOCUTCSI K MIEPBOMY OJIOMAITHEHHOMY Y€JIOBEKOM >KHBOTHOMY.
[TopasuTtenpHON 0COOCHHOCTRIO COOAKH KaK OMOIOTHYIECKOTO OOBEKTA SIBISCTCS €€ YIAUBH-
TEIbHOE CXOACTBO C MHOTOYMCIIEHHBIMH NPU3HAKaMHU YE€JIOBEKa, BKIIFOYasl HACJIECTBEHHBIC
MATOJIOTHH, Pa3HOOOpa3Hbie 0OJE3HU, a TaKKe OOIIHOCTh (PYHKIIMOHUPOBAHUS OTICIBHBIX
CHUCTEM W OpTaHHU3aIMI0 TeHETHYECKOTr0 MaTeprana. JTO OTHOCHTCS, B TOM YHCIE, U K M-
MYHHOU cucteMe cobakw [2, 3].

JleiikoumTapHblii aHTUTeH co0ak (DLA) TOIHOCTBEIO COOTBETCTBYET CTPYKTYPHOM
u ¢yHkpoHanbHOM opranm3anuu ['KI' yenoBeka. OOmMpHbBIE HCCIeIOBaHHUS 3apyOeKHBIX
Mopo co0aK MPOAEMOHCTPHUPOBAIM HAIWYHE ACCOLMAIMA MEXTy OTACTBHBIMH TallIOTH-
namu Jokyca DLA u mpeapacioiiokeHHOCTRI0 K @y TOMMMYHHBIM M OHKOJIOTHYECKUM 3a00-
JIeBaHUAM y co0ak pasHbIX mopoj. [lomoOHble 1aHHBIE B OTHOLICHHH MOPOA cobak oTede-
CTBEHHOTO pa3BeIeHUS Ha CETOMHSIIHUNA JI€Hb OTCYTCTBYIOT. YUHTHIBAas 3HAYMMOCTH TaKO-
ro poja CBEACHMM I PACIIMPEHUs] NMPAKTUKH POCCUICKON BETEpUHApHUU, a TAaKXKeE pac-
cMaTpuBas cO0aKy Kak BO3MOXKHYHO) €HETHYECKYIO MOJIENb JIsi MEIUIIMHCKOW TeHETHKH,
B HacrosIel pabore OblLIa IMOCTaBIeHA 3a7ladya OXapaKTepHU30BaTh YETHIpE MOPOABI coDaK
OTEYECTBEHHOI'O Pa3BEJICHUs 10 YacTOTaM aJljIesied U raruloTUIOB reHoB Kiacca Il mokyca
DLA [4].

Jlis aHanm3a ObUTH B3STHI 00pa3ibl OYKKAIBHOTO SMUTENHS Y MPeICTaBUTeNel YeThIpex
mopoj; cobak PocCcHUUCKOro pa3BeAcHHS. BEIOOp mopoa oOyCIIOBIEH TeM, UTO, IO JaHHBIM
3apyOeXKHBIX UCCIIEOBaHUH, Y HEKOTOPBIX U3 HUX OOHApy>KeHa CBS3b MEXKIY OINpeJeNeH-
HBIMH aJUIeJIIMA TE€HOB THCTOCOBMECTHMMOCTH M PHUCKOM PAa3BUTUS HMMYHOJIOTHYECKUX
HapyIICHWH, BKIItoYas nuader. B wacTHOCTH, caMoeapl i CHOMPCKUE XaCKHU Yallle CKIOHHBI
K caxapHoMmy nuabeTy, Torna Kak OOKcepbl JEeMOHCTPHPYIOT Ooiiee HU3KYIO 3aboJeBae-
MocTb. Pycckuii uepHbIil Tepsep, co3manHblli B nuToMHUKe «KpacHas 3Be3na», HE UMeEET
3apyOeXHBIX aHAJIOTOB, IO3TOMY CBEACHUS O €r0 MMMYHHOM CTaTyce W MpPeapacoiioKeH-
HOCTHU K AWa0ETy paHee He N3YJaliCh.

Uccnenosanne nposoawin Ha 12 JIHK-o0pasiax ot 370pOBBIX 0coOei KakIoil mopo-
IIbl, IPEAOCTaBICHHBIX KIMHUKON "300reH". Bribopka GopmupoBaniack ¢ y4eToM MOJIOBOTO
pacrpesieneHus, BKIodas 0JJMHAKOBOE KOJIWYeCTBO camIloB U camok. Ilocne atanos IIIP-
aMIITUQUKAIUU ¥ 3eKTpodopesa MOoTydeHHbIE aMIUTMKOHBI OT BCEX MCCIENYEMbIX TOPOJ
HaNpaBJsUIH Ha cekBeHupoBanue o Cenrepy B Pecypchsriii ientp Cankr-IlerepOyprekoro
rOCyIapCTBEHHOTO YHHUBEPCUTETA.

B pamkax mccnemoBaHus moauMOp(H3Ma IeHOB IITaBHOTO KOMIUIEKCAa THCTOCOBMECTH-
MOCTH y co0aKk MopoJ caMoencKas Jaiika, cHOMpcKas XacKu, PYCCKHH YepHBI Tepbep
1 OoKcep (poccuiicKast CeleKIysl) MPOBeIeH aHaIN3 ajIeIbHOTO Pa3HOOOpa3us TeHOB Kilac-
ca II sToro nokyca. Pesynbrarsl nmokazanu Hanuuue 38 amieneid rena DRBI, 23 amnenei
DQAI wn 37 amneneit DOBI y u3yueHHsix mopof (puc. 1). B mameii padore cpenu 98 u3
o0miero yucia BEISBICHHBIX ayveneii 40 ayiencii Obutn BIiepBhIe oxapakTepu3oBaHbl. [lo-
SBIIEHNE HOBBIX HE OXapaKTepHU30BAaHHBIX aJlIeJiell CBHAETENBCTBYET O BBHICOKOM ypPOBHE
nonumop¢usma reaoB DRBI, DOBI u DQAI nokyca DLA.
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Puc. 1. lTommmopdusm reroB DRBI1, DQAI, DOB1 y cobak IOpOIBl pOCCHICKOTO pa3BEeICHUS

[Ipu cpaBHeHNM pa3zHOOOpa3us ajeneil HccleayeMbIX TeHOB y cO0aK OTeYeCTBEHHBIX
MOPOJ] C ONMCAaHHEM aljieied B mopoaax 3apyOeskHOro pasBeneHus oOpamaer Ha cedst Gpakt
nmpeobiaianus B IOPOJax OAHMUX U TeX ke ajuteneid. B gactHOCTH, B Topomax Ookcep u CH-
Ompckas XaCKh aMepHKaHCKOI'0 pa3BeIeHHs C OJMHAKOBOW YAaCTOTOW BCTpedaeTcs aljiellb
DRBI*01502. Yto xacaercst reHa DQOAI, To B 3THX XK€ IMOPOJAX CXOXKUE YACTOTHI UMEIOT
amtemn DOA1*00601 u DQAI*01001, coorBeTcTBeHHO. OOCIenoBaHNe JaHHBIX ABYX IT0-
POJI OKA3aJI0 aHAJIOTUYHOE CXO/CTBO IO YaCTOTaM BCTPEYAEMOCTH €llle JABYX ajuiesieil Tpe-
Thero rena kiacca Il DLA DQBI1*01501 v DQBI1*01901 [5]. B nopoxe cuOupckas XacKu
AMOHCKOTO pa3BeneHus amiens DRB1*0400] BcTpeyaeTcs: ¢ BBICOKOM YacTOTOM, UTO Xapak-
TepHO Iyl cobak 3TOH TMOPOABI OTEUCCTBEHHOTO W aMEpHKaHCKOTo paszBeAcHH [6, 7].
MOoXHO cuuTaTh, YTO OTMEUYEHHBIE AJUIEIH OTHOCATCS K KaTErOpHUU IBOJIIOLMOHHO CTApBIX
anjene U COXpaHWINCh B OOJBIIMHCTBE COBPEMEHHBIX mmopoJ cobak. C apyroi CTOPOHBI,
MOPOJIBI CO0aK, B TOM YHCJE, M OTEYeCTBEHHOTO pa3BEeHMs, IEMOHCTPUPYIOT HATMINE ajl-
Jienieil M3y4aeMbIX T€HOB, KOTOpPBIE XapaKTEepHBI TOJIBKO I KOHKPETHBIX MopoJ. B uact-
HOCTH, B Hamell paboTe ¢ OYeHb HU3KOW 4acTOTOHN ObUTH BhISBIICHBI amtenu DRBI1*01502
B mopoze cubupckas xacku, DQAI*01001 — pycckuii depHbIit Teprep u DOBI*01501 —
caMoeJicKas JIalKa.

Ha ocHoBanuu ananmsa noiauMop¢usma Tpex reHoB kiacca Il moxyca DLA MOXHO 3a-
KIIIOUUTbh, YTO MOPOJa caMoecKasl Jlaiika M pyCCKUH YepHBIH Tephep OKa3bIBAIOTCS TeHETH-
4YeCKH BBIPOBHEHHBIMHU 10 TeHaM DRBI u DQAI, Ho momumopdHBEIME 10 Teny DQBI.
Yro kacaeTcs mopoJ cubupckas Xacku u 6okcep, To reusl DRBI, DQAI v DQOBI y HuX oT-
HOCHTENIHHO BEIPaBHEHBI T€HETHUYECKH, 3a HCKITOUeHneM reHa DRBI — y cuOUpCKOi XacKu.
MOXHO TIPEANOJIOXKHUTh, YTO B CIydae aOOPHTEHHBIX MMOPOJ OTEYECTBEHHOTO pa3BEICHUS
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CHI)KEHHOE pa3HO00pa3ue aieNield STUX I'CHOB CBS3aHO C WU30JIMPOBAHHOCTHIO JIOKAIBLHOM
MTOMYJISAIIAN U COITyTCTBYIOIIMM MHOPUIMHTOM IIPH pa3BeleHnd B Hell cobak. Ocobo cremy-
€T BBICTIUTH MTOPOY PYCCKUI YEPHBIN Tephep, KOTOpask CBOMM IIPOUCXOKICHUEM CBsI3aHA C
poccuiickuM nuToMHUKOM «KpacHas 3Be311a».

[Ipu oMy IAMOHHBIX UCCIIEIOBAHUAX aHAIIN3 TAIUIOTHIIOB IJIABHOTO KOMILIEKCA THCTO-
COBMECTUMOCTH Oosiee MHPOPMATHBEH, YeM H3yUeHHe YacTOT OTACIBHBIX ajuienei, Omaro-
Jlapsi OTCYTCTBUIO PEKOMOMHAIIMY MEXTy JIOKyCaMH, YTO 00ECIeUrBaeT CTa0MILHOCTD Trall-
JOTUMHBIX coueTaHui. B HameM uccinenoBaHuu BhisiBICHO 63 ramnotuna DLA, co caeny-
FOIIIAM TIOPOJIHBIM paclpe/eiICHIEeM: CaMOCSACKHE JIAHKH M CHOMPCKUE XacKu — 16, pycckue
YyepHble Tepbepbl — 14, a 6okcepsl — 17 ramnoTumos (puc. 2).
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Puc. 2. Tarutotunsl noxyca DLA knacca Il y cobak nopoj poccuiickoro pazBeaeHust

Hawnmensimas yacToTa BCTpE4aeMOCTH TaIUIOTHIIOB MIPEICTABIICHA IS TOPOJABI PyCCKUI
YEepHBIA Tepbep, a A co0aK MOPOABI CaMOeCKas Jalika U CHOMpCKasi XacK! 4acTOTHI rafl-
JOTUIOB ObUTM onuHaKoBbIe. Hanbonpiiee pasHooOpasne Mo ramioTUIIOM ObIIO0 OOHapyXe-
HO AJIs1 TOpoJsl OOKCep poccuiickoro passeneHus. CylecTBOBaHUE ONpPENEIEHHBIX TaIulo-
TUTIOB B OTJENBHBIX MOPOJAaX MOXKET OBITh apryMEHTHPOBAHO OJylaronaps XOpoIlo H3BECT-
HOU MH(pOpPMaLMHU O TEHETHYeCKOi cTpykType Kiacca Il smokyca DLA, B koTopoMm 3 renHa
pacIioNokeHbl B XpoMocoMe 12 B HENOCPEACTBEHHOH OIU30CTH APYT OT Ipyra, YTO 3HAYH-
TEJTbHO CHIKAET YacTOTY PEKOMOMHALINN MEX Ty HUMH.

[IpoBenennoe uccnenoBanue noiaumop¢usma renos DRBI, DOQAI n DQBI xnacca 11
DLA BuepBbie MO3BOIMIIO OLIEHUTH TEHETHYECKOE pa3HO00pasre TakuX MOpoJ POCCHUIICKOTo
pasBeIeHHsI, KaK caMOeCKas JIaiika, CHOMpPCKas XacKH, PYCCKHI YepHBIH Tepbep U OOKcep.
ITony4yeHHble pe3ynbTaThl CO3JAIOT OCHOBY ISl JAJIBHEMIINX HCCIEIOBAHUN BO3MOXKHOU
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CBSI3H BBISBJICHHBIX TaINIOTUIIOB C MPEAPACTIOIOKCHHOCTHIO K Ay TOMMMYHHBIM 3200JIeBaHU-
SIM ¥ OHKOJIOTUYECKUM TpPOoIeccaM, UTO B MEPCHEKTHBE MOXKET YIIYYIIHTh METOJbI MPodhu-
JIAKTUKH 3TUX TATOJIOTUH y coOaK.

BoiBoabI

e ['enwt DRBI, DQAI n DOBI xnacca Il DLA y cobak mopoj camoenckasl aika, Ch-
Ompckas XacKu, pyCCKUi YepHBI Tephep 1 OOKCEp pOCCUHUCKOTO pa3BeIeHUs XapaKTepu3sy-
IOTCSI BBICOKUM YPOBHEM TMOIUMOPQHU3MA.

e Camoenckas Jaiika, CHOMpCKass XacKH, PyCCKUH UY€pHBIN Tepbep W OOKCep pOoCCHii-
CKOT'0 Pa3BEICHUS NEMOHCTPHUPYIOT Nopojocnenu(uyuHble ajuieid U TaluloTUIBI JIOKyca
DLA.

e JlanpHeNmMit TOWCK (PUIOTEHETHYECKUX CBA3EH 10 ayuleNsiM TeHOB JIoKkyca DLA
paciIMpuT MOHUMaHue OOmIeH KapTuHb 3Bomtonuu Buna Canis lupus familiaris — cobaku
JOMAIHEeH U MPOUCXOXKACHUE OTICIBHBIX €€ MTOPO/I.
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TEHHOW WH)KEHEPUH B OMOTEXHOJIOTHH.

VARIABILITY OF DRB1, DQA1, DQB1 GENES IN DOGS OF DIFFERENT
BREEDS

S.V. Kan, M.Kh. Safarova

Samarkand State University Samarkand, Uzbekistan,
svetlanakan2020@gmail.com, smuxlisa@gmail.com

The immune system plays an important role in maintaining the stability of the organism
and ensuring its functional stability. The most important link of the mammalian immune
system is the major histocompatibility complex (MHC), which contributes to the recognition
of own and foreign cells and is characterized by a high polymorphism of genes included in
its composition. There are three classes of MHC genes, which differ in their functions in the
formation of the immune response of the organism. There are numerous data demonstrating
a direct connection with disorders in the immune system and the development of autoim-
mune diseases, as well as cancer. The problem of diagnostics, treatment and risk assessment
of diseases related to the immune system concerns not only humans, but also a number of
domestic animals. Among them is the domestic dog Canis lupus familiaris, which is one of
the first animals domesticated by humans. A striking feature of the dog as a biological ob-
ject is its remarkable similarity to numerous human traits, including hereditary pathologies,
a variety of diseases, as well as the commonality of functioning of individual systems and
organization of genetic material. This applies, among other things, to the immune system of
the dog.

The canine leukocyte antigen (DLA) fully corresponds to the structural and functional
organization of the human MHC. Extensive studies of foreign dog breeds have demonstrat-
ed associations between individual haplotypes of the DLA locus and susceptibility to auto-
immune and cancer diseases in dogs of different breeds. To date, no such data are available
for russian dog breeds. Taking into account the importance of such data for expanding the
practice of russian veterinary medicine, as well as considering the dog as a possible genetic
model for medical genetics, the present work was aimed at characterizing four dog breeds of
russian breeding by allele frequencies and haplotypes of class II genes of the DLA locus.
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The obtained data allowed to characterize class II DLA genes as highly polymorphic, to
compare allele frequencies of these genes, and to identify breed-specific haplotypes. The
results of this work open prospects for further population characterization of Russian dog
breeds and creation of recommendations for their pedigree breeding.
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CO3JAHUE MUKPOBHBIX KOHCOPLIMYMOB JJI51 TUKBUJALUHA
HE®TAHOI'O 3ATI'PA3ZHEHUA MOPCKOMU CPE/IbI

A.B. Kum, E.A. Boratsipenxko, T.W. Jlynkaii

Janvneeocmounwii pedepanvuutii ynugepcumem, Baaousocmox, Poccus, rectorat@dvfu.ru

breimm CMOACIIUPOBAHBI MI/IKpO6HI)Ie KOHCOPLUYMBI, COCTOAIIUE U3 IITAMMOB YTJICBOIO-
POJIOKUCIISAIONUX OaKTEpHld, BBIICICHHBIX C MOBEPXHOCTHBIX BOJ M JOHHBIX OTJIOKEHHIA
akBatopuil SInmoHckoro Mopsi. Co3iaHHBIE KOHCOPIMYMBI CITOCOOHBI 3G (HEKTUBHO OKHCISThH
yraeBonopoasl Hed T mpu temmeparypax 5 u 22°C u conenoctu 30, 35 u 40%o.

Pactymas Bo BceM MHpe aHTPOIIOTEHHAasl Harpy3ka JieiaeT MOMCK MHKPOOPTaHU3MOB-
JIECTPYKTOPOB yTriaeBoaopoaoB (YB) u co3ganme Ha WX OCHOBE INPENapaToB IS JTHKBHIA-
UH He(TSIHOTO 3arpsi3HEHUST MOPCKOH Cpe/ibl aKTyalnbHON Hay4HoU 3anaueii [1, 2]. [Togo6-
HbIe OWoOIpenapaThl 3apEKOMEHIOBANIN ce0s Kak 3P PEeKTHUBHBIC U Han0O0JIee SKOJIOTHYHBIC
CpencTBa OYUCTKU U BOCCTAHOBJICHUS PA3IMUHBIX 3KOCUCTEM [3, 4].

Takxe HEeMaJOBaXXHBIM SBIISICTCS UCIOJIb30BaHUE A0OPHUIECHHBIX ITAMMOB MHKPOOpIa-
HU3MOB JIJII OYUCTKU OT aHTPOIOTCHHOTO 3arpsS3HCHUS B YCIOBUSX KOHKPETHBIX SKOCH-
creM. [IpenMyImiecTBOM Takux MpenapaToB B TOM, YTO MHUKPOOPTaHWU3MEI, BXOJSIINE B CO-
CTaB y)Ke MPUCIOCOOJICHBI K YCIOBUAM OKPYKAIOIICH CPEeIbl, HE SIBISIOTCS TY>KESPOTHBIMH
areHTaMu W He HapyIIalT MUKPOOHBIH OanaHc [1].
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B cBs3u ¢ 4ueM, nens gaHHOW paboThl — cO34aTh MUKPOOHBIE KOHCOPLUYMBI CIIOCOOHBIE
3 (PEKTUBHO OKHUCIATH YTICBOMOPOALI HEPTH B YCIOBHIX HHM3KHX Temmeparyp (ot 5°C)
1 BeICOKO# cosieHocTH (30-40%o0).

[To pesynpraTaMm mMcciaeqoBaHUs OBUTM CKOHCTPYHPOBAHBI TPH MHUKPOOHBIX KOHCOPLIUY-
Ma, COCTOSIIIME W3 IITaMMOB OaKTepWi, BBIACIECHHBIX W3 MOBEPXHOCTHBIX BOJ W JIOHHBIX
OTIIOKCHHH SImoHCKOTO MOps. Bce MUKpOOHBIE KOHCOPITMYMBI CITOCOOHBI K yTHiH3anun Y B
HedTH npu Temneparypax 5 u 22°C u conenoctd 30, 35 u 40%eo.

IlepBriit MuKpoOHBIN KOHCOpIUYM 3(ddexTnBHO yrHnu3upoBan YB HedTtH ot 8§89 mo
95% mpu temmeparype 22°C u conmeHoctu 30-40%o, a pu 5°C — ot 58 mo 66%. Bropoit
KOHCOPIIMYM Ha BCEM TNPOTSHKEHUH SKCIEPUMEHTA MOKa3all HAaMMEHBINYI0 () (EKTHBHOCTD
B nectpykiuun YB Hedru. [ponent yrwimsanun YB K KOHIly 3KCHEpUMEHTa COCTaBHII
58-75% mpu temmieparypax 22°C, 5°C u Bcex KOHIIEHTpanusx coiieHocTH. [IporenT oxwc-
nenust YB HeTH TpeTbUM KOHCOPIIMYMOM IIPH BCEX MCCIEAYEMBIX MapameTpax ObLI B Ina-
nazone ot 83 no 90%. Ilpu Temneparype 5°C u conenoctu 40%o cTeneHs nectpykuuu YB
He)TH ISl JAHHOTO KOHcopuuyma cocTaBmiia 85%. Bo Bcex ombITHBIX 00pa3max KOHCOp-
[IUYMBI JydIlle Bcero yTuimsupoBain Y B mpu coneroct 30%o0 u 35%o. 310 MOXKeT 00BsiC-
HATBCS TEM, YTO INTaMMbI OaKTepHil OBLIM BBIIENEHBI U3 JalbHEBOCTOUYHBIX MOpEH, colie-
HOCTb KOTOpBIX BapbupyeT B mpenenax 31-35 %o, 1 MHUKPOOPraHHW3MBI aJalTHPOBaHBI
K JAaHHOUM KOHIIEHTPAIINHU COJIH B BOJIE.

CoznanHble MUKPOOHBIE KOHCOPLIIMYMBI MOTYT CTaTh OCHOBOMW IIPH CO3JaHHH Onompena-
paToB IS TUKBHIAIWU HE(PTIHOTO 3arpsa3HEHNs B JaIbHEBOCTOUHBIX MOPSIX.

Pabora BEIMONHEHA TIpH TOAEp)KKe MUHUCTEpCTBA HAYKH M BBICIIETO OOpa3OBaHHS
Poccuiickoit ®enepannu, npoekT Ne FZNS-2024-0037 «KoMIiekCHBIN SKOTOTHISCKUN MO-
HUTOPUHT NPUOPEKHBIX MOPCKUX M HAa3eMHBIX 3KocucTeM KamuaTkny.
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BUOTI'PAD®USA

S, Kum Anekcannpa BsuecnaBoBHa pa®oTaio B 0071aCTH MHUKPOOHOJIOTHH, SKOJOTHH
W MOIICKYJISIPHOW T€HETUKH, CTICIUATM3UPYIOCh HA W3YYEHUH MHKPOOPTaHU3MOB B pa3iiny-
HBIX 3KOJOTMYECKUX CUCTeMax. Paboraio morneHToM B JlaIbHEBOCTOUYHOM (enepaaibHOM
yHUBepcuTeTe, . BraguBocrok. CHENUamucT MO HaNpaBiICHHUIO MOATOTOBKHU bronorumue-
ckre Hayku (Mukpobnonorus u Okonorus). O61acTe MOWX HAyYHBIX MHTEPECOB BKIIOYACT
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CUCTEMATHUKY, (DU3HOJIOTHIO, IIUTOJIOTHIO U KOJOTHI) MHUKPOOPTAaHH3MOB, MOJCKYISPHYIO
TEHETUKY, OMOTEXHOJIOTHIO (CO37MaHue MPOOMOTHYECKUX IPErmapaToB), a Takke padora co
CTyJI€HTaMHU U a0UTypHEHTaMHU.

CREATION OF MICROBIAL CONSORTIUM TO ELIMINATE OIL POLLUTION
IN THE MARINE ENVIRONMENT

A.V.Kim, E.A. Bogatyrenko, T.I. Dunkai

Far Eastern Federal University, Vladivostok, Russia, rectorat@dvfu.ru

The aim of this work is to create microbial consortia capable of effectively oxidizing oil
hydrocarbons in the conditions of the Far Eastern seas.

We modeled three microbial consortia consisting of hydrocarbon-oxidizing bacterial
strains isolated from surface waters and bottom sediments of the Sea of Japan. The created
consortia are capable of effectively oxidizing oil hydrocarbons at temperatures of 5 and
22°C and salinities of 30, 35, and 40%eo.

The first microbial consortium efficiently utilized oil hydrocarbons from 89 to 95% at a
temperature of 22°C and a salinity of 30-40%o, and at 5°C — from 58 to 66%. The second
consortium demonstrated the least efficiency in the destruction of oil hydrocarbons through-
out the experiment. The percentage of hydrocarbon utilization by the end of the experiment
was 58—75% at temperatures of 22°C, 5°C and all salinity concentrations. The percentage of
oil hydrocarbon oxidation by the third consortium at all studied parameters was in the range
from 83 to 90%. At a temperature of 5°C and a salinity of 40%o, the degree of oil hydrocar-
bon destruction for this consortium was 85%. In all experimental samples, the consortia uti-
lized hydrocarbons best at a salinity of 30%o and 35%.. This can be explained by the fact that
the bacterial strains were isolated from the Far Eastern seas, the salinity of which varies
within 31-35 %o, and the microorganisms are adapted to this concentration of salt in the wa-
ter. The created microbial consortia can become the basis for the creation of biopreparations
for the elimination of oil pollution in the Far Eastern seas.

The work was carried out with the support of the Ministry of Science and Higher Educa-
tion of the Russian Federation, project No. FZNS-2024-0037 "Integrated environmental
monitoring of coastal marine and terrestrial ecosystems of Kamchatka".
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PA3BPABOTKA ITEPBOI'O B POCCHUM UCKYCCTBEHHOI'O UHTEJUIEKTA
B KAPAUOXHUPYPI'UUN

I'.1. Kum!?, U.C. Baekanos!, B.A. IIsraii’

! Canxm-Ilemepoypzckuii zocyoapcmeennvtii ynusepcumem, Canxkm-Ilemepoypz, Poccus,

spbu@spbu.ru
2 Knunuka évicokux meouyunckux mexnonozuii um. H.H. IMupozoea CIToI'Y,

Canxkm-Ilemepoype, Poccus, 6762525@gosmed.ru

M3ydensl u pa3paboTaHBl COBPEMEHHBIC MOJIEIM CBEPTOYHBIX HEHPOHHBIX CETEH
u tpanchepHoro o0ydyeHnus. CucremMa MO3BOJISIET YCKOPHUTH AWarHocTuky B 10 paz ¢ 20-30
MHUHYT 10 2-3 MUHYT ¢ TOYHOCTBIO 91%. Pa3zpaboTan MCKyCCTBEHHBIH WHTEIUICKT IS TUa-
THOCTUKH 3a00JI€BaHNH a0pThl HA OCHOBE aHCaMOJIsl HeHpoceTel.

Beenenne. Hauano XXI Beka 03HaMEHOBAJIOCh CTPEMHUTEIBHBIM Pa3BUTHEM TEXHOJIO-
TU#, KOTOPBIC MO3BOJSAIOT pa3padaThiBaTh HEWPOHHBIC CeTH HOBOrO mokojeHus [1]. Kom-
MBIOTEPHOE MOJICTTUPOBAHNE W MCKYCCTBEHHBIN HHTEIDIEKT (M) B HaCTOAIINIT MOMEHT yiKe
MEHSIOT XapakTep padOTHl CIIEIUAIMCTOB B 00MacTH MeaunuHE [2]. Hanbonee aktyanbHO
MPUMEHEHUE UCKYCCTBEHHOTO MHTEIICKTA B KAPJUOXUPYPIUH U KapIUOJIOTHH, MOCKOIBbKY
3a00JIeBa€MOCTh H CMEPTHOCTH OT TAaTOJIOTHU CEPACYHO-COCYAUCTON CHCTEMBI camasi BHICO-
kasg B Mupe [3]. MeToap! HCKyCCTBEHHOTO MHTEIUIEKTa IMIMPOKO HCTIONB3YIOTCS ISl HHTEN-
JIEKTYaIbHOTO aHaIM3a U300pakeHUH B pa3IUYHBIX HAIIPABICHUSX PaOOTHI M UMEIOT BHICO-
Kkuii noteHmain. Hamu npoBesieH 0030p U TECTUPOBAHUE COBPEMEHHBIX HEHPOCETEBBIX Me-
TOJIOB 3 PEKTUBHOTO aHaNM3a qruarHoctuieckux nzoopaxennit (MCKT).

Heas. Ananmm3 u pa3paboTKa COBPEMEHHBIX METOJOB HMCKYCCTBEHHOTO HWHTEJUIEKTA,
MPUMEHUMBIX B 3KCIIEPTHBIX CUCTEMaX B 00JIACTH KapAHOXHPYPTHU.

Martepuan n meroabl. Komanna npoekra Expert Opinion Al Bener pa3pa0oTKy SKCHepT-
HOW CHCTEMEBI B KapAMOXUPYPIud U Kapauonoruu. CucremMa oCHOBaHA Ha MIPUMEHEHUU aHCAM-
Ot HEHPOHHBIX CeTel M aHaJm3a OOJBIIOr0 KOJMYECTBA JaHHBIX, B TOM YHCIIE KIMHHYECKUE
MOKa3aTesH, AaHHbIE KOMIBIOTEPHONH TOMOrpaduu M TpaHCTOpAKATBHOM 3XOKapAUOTpaduu.
OCHOBHas1 TEXHOJIOTUSI — COBPEMEHHBIC MOJICTIH CBEPTOUHBIX HEUMPOHHBIX CeTel U TpaHC(hEpHO-
TO 00YYEHUS, KOTOPBIEC UCTIONIB3YIOTCA B 33/1a4¢ CETMEHTAIMy. B paboTe cTaBIiICcs SKCIEPUMEHT
10 OIICHKE KauyecTBa HEHPOCETEBBIX MOJIEJIC: MO/IeIh Ha OCHOBE apxuTekTyphl U-Net ¢ sHKO-
nepom ResNet-50, tpancdopmepsr TransUnet 1 SWIN (puc. 1). B kauecTBe naTaceroB mpu
aHanmm3e N300paXeHUH aopTHI M TpoIlecca OOYUICHUST HEMPOHHBIX CETEH HCIIOIB30BAINCH KaK
JTAHHBIE CYIIECTBYIOIINX Pa3MEUSHHBIX JAHHBIX, TaK W JaHHBIE KOMIBIOTEPHON ToMorpaduu
OPTaHOB IPYTHOU KIIETKH U a0PThI, OTOOPAaHHBIX U pa3MEYEHHBIX HAMH.

PesynbraTthl. Ha nanHblli MOMEHT pa3paboTaHbl M OOYYCHBI HEHpPOCETEBBIC MOJIEIU
(«U-Net+ResNet-50», TransUnet u SWIN) 111 aBTOMaTHYECKOTO JAETEKTUPOBAHUS AOPTHI
Ha cauMKax KT u meTonsl moctpoenus ee mudposoit 3D Momenn B HATypaabHYIO BEIHYH-
Hy. [lomydeHnHas 1udpoBasi MOJENb aOPThI UCMOIB3YETCS KaK MpPOIeaypa MOArOTOBUTEIb-
HOW 00pabOTKHU JaHHBIX JIJISI HEMPOCETEBBIX METOJOB CETMEHTHPOBAHMSI OCHOBHBIX pa3Me-
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POB a0PThI, MOUCKA U JETATM3AIUN MATOJOTHUYSCKIX OTKJIOHCHHUH B aHATOMHHU aopThl. AHa-
T3 OTUarHOCTHMYECKHX H300pakeHHH ¢ moMombio MeTofoB M B OONBIIMHCTBE Cllyyacs
CBOJUTCS K PEIICHUIO IBYX QyHAaMeHTaNbHBIX 3ama4 Computer Vision (CV): knaccuguka-
UM U CEMAaHTHYECKOW CErMEHTAIMH, KOTOpPbIC JaBHO HMCCICAYIOTCS U 3(PQPEKTHBHO pera-
IOTCSI B OCHOBHOM C TIOMOIIIBI0 HEHPOHHBIX ceTell. C TOYKH 3peHus 3PPeKTUBHOCTH, B 3a-
Jade KJIacCU(pHUKAMU MOTYT OBITh HpUMEHHMBI: apxuTekrypa ResNet, ViT u Swin
Transformer. 3amada cemanTrueckoi cermentanuu B CV 3aKkirodaeTcs B pa3iaeicHHH H300-
paKEHHS Ha OTACTbHBIC CETMEHTBI, Kbl U3 KOTOPBIX COOTBETCTBYET OMpPEACICHHOMY
00BEKTY WITH KTacCy 00BeKTOB. [IpoaHATU3UPOBAHBI METOIbl CEMAHTHUECKON CETMEHTAIMH
B IByXMEPHOW M TPEXMEPHOH MMOCTaHOBKAaX, OCHOBaHHBIX Ha apxXUTeKType encoder-decoder.
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BoiBoabl. BaxxHol yacThio MCCEIOBaHUS CTal0 M3y4Ye€HHE MPUMEHUMOCTH COBPEMEH-
HBIX HEHPOCETEBBIX METOJIOB HA OCHOBE apXUTEKTYpHI transformer uiay MexaHu3Ma BHUMa-
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HUSI, TOKa3bIBAIONINX BBICOKME MTOKA3aTeTM TOYHOCTH B PEIIEHUH IIMPOKOTO CIIEKTpa 3aj1ad
B JPYTUX IMPEIMETHBIX 00JACTSIX, U UMEIOIIMX BBICOKUH MOTCHIMAT MPUMEHUMOCTH IS
KauyeCTBEHHOTO aHalN3a TMAarHOCTUYECKUX H300pakeHwi. [laHHBIE METOIBI MPH JTOIDKHOU
TOYHOW HACTPOIKE U MPABWIBHOM TOJX0/Ie K UX O0YUYCHHIO MO3BOJIAT 3()()EKTUBHO aBTOMa-
THU3UPOBATH MIPOIIECC TUATHOCTUKH MATOJIOTHH A0PTHI.

3akawuenne. [Ipumenenne M B MenunmHe HaXOAUT BCe OOJIBIIIE TOUYCK TPUMCHEHHUS,
MIPH 3TOM KpaifHe Ba)XKHO COONOATh ATHKY HCIIONB30BAaHUS CHCTEM aBTomMarm3anuu. Cu-
CTEMbI IPUHATHS BpaueOHBIX pelieHui Ha ocHOBe M onHO3HAYHO HEOOXOIMMO paccMmart-
pUBaTh KaK acCHCTEHTa Bpada, KOTOPBIH YCKOPSET PYTHHHBIE MPOIEAYPHl U YBEIMIHUBAET
TOYHOCTb JUATHOCTUKH, YTO CIIOCOOCTBYET CHUKCHHUIO KOJIMYECTBA OIIUOOK.
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BUOTI'PA®UA

51, Kum I'ne6 HpiamoBud, paboTaro B 00JIACTH 3IPaBOOXPAHCHUS U 00Pa30BaHMS U CIICITH-
ATM3UPYIOCH Ha XUPYPrUUECKOM JieUeHHH 3a00JIeBaHUi cepAlia U cocyIoB (KapIHOXUPYprusi),
pa3paboTke MHHOBAIIMOHHBIX METOZOB JWArHOCTHUKM U JIEYEHHS B KapIHOXHUPYPIUH, a TaKKe
00pa3oBaHIK MOJIOABIX CIIEHUATINCTOB. PaboTaro BpadyoM KapJHOXHPYpProM B KIIMHHKE BBICO-
Kkux MemauimuHcknx TexHojoruid mM. H.M. ITuporosa CIIOI'Y, r. Cankt-IleTepOypr, sIBISTIOCH
CEO Expert Opinion Al — pa3pabotka 1 B kapanoxupyprun. Kananaar MeAUIMHCKUAX HAYK C
2019 r. O6macTh MOMX HAYYHBIX HHTEPECOB BXOIUT Kapauoxupyprus u M.

DEVELOPMENT OF RUSSIA'S FIRST ARTIFICIAL INTELLIGENCE
IN CARDIAC SURGERY

G.I. Kim'?, L.S. Blekanov!, V.A. Pyagay*

| Sankt-Petersburg State University, St. Petersburg, Russia, spbu@spbu.ru
2 St. Petersburg State University Hospital, St. Petersburg, Russia, 6762525@gosmed.ru

Modern models of convolutional neural networks and transfer learning have been stud-
ied and developed. The system allows you to speed up diagnostics 10 times from 20-30
minutes to 2-3 minutes with an accuracy of 91%. Artificial intelligence has been developed
for the diagnosis of aortic diseases based on an ensemble of neural networks.
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Background. The beginning of the 21st century was marked by the rapid development
of technologies that make it possible to develop a new generation of neural networks. Com-
puter modeling and artificial intelligence (Al) are already changing the way medical profes-
sionals work. The use of artificial intelligence in cardiac surgery and cardiology is most rel-
evant, since the incidence and mortality from cardiovascular pathology are the highest in the
world. Artificial intelligence methods are widely used for image mining in various fields of
work and have high potential. We have reviewed and tested modern neural network methods
for effective diagnostic image analysis (MSCT).

The aim. Analysis and development of modern artificial intelligence methods applica-
ble in expert systems in the field of cardiac surgery.
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Fig. 1. Swin-Unet architecture

Material and methods. The Expert Opinion Al project team is developing an expert
system in cardiac surgery and cardiology. The system is based on the use of an ensemble of
neural networks and the analysis of a large amount of data, including clinical indicators,
computed tomography and transthoracic echocardiography. The main technology is modern
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models of convolutional neural networks and transfer learning, which are used in the seg-
mentation task. The paper conducted an experiment to evaluate the quality of neural net-
work models: a model based on the U-Net architecture with a ResNet-50 encoder,
TransUnet and SWIN transformers. When analyzing images of the aorta and the learning
process of neural networks, both data from existing labeled data and data from computed
tomography of the chest and aorta organs, selected and labeled by us, were used as datasets.

Results. At the moment, neural network models (U-Net+ResNet-50, TransUnet and
SWIN) have been developed and trained for automatic detection of the aorta on CT scans
and methods for constructing its digital 3D model in full size. The resulting digital model of
the aorta is used as a preparatory data processing procedure for neural network methods for
segmenting the main dimensions of the aorta, searching for and detailing pathological ab-
normalities in the aortic anatomy. The analysis of diagnostic images using Al methods in
most cases boils down to solving two fundamental Computer Vision (CV) tasks: classifica-
tion and semantic segmentation, which have long been studied and effectively solved main-
ly using neural networks. From the point of view of efficiency, the following architectures
can be used in the classification task: ResNet, ViT and Swin Transformer. The task of se-
mantic segmentation in CV is to divide an image into separate segments, each of which cor-
responds to a specific object or class of objects. The methods of semantic segmentation in
two-dimensional and three-dimensional formulations based on the encoder-decoder archi-
tecture are analyzed.

Conclusions. An important part of the study was the study of the applicability of mod-
ern neural network methods based on the transformer architecture or the attention mecha-
nism, which show high accuracy rates in solving a wide range of tasks in other subject areas
and have a high potential for qualitative analysis of diagnostic images. These methods, with
proper fine tuning and the right approach to their training, will effectively automate the pro-
cess of diagnosing aortic pathology.The use of Al in medicine is finding more and more
application points, while it is extremely important to observe the ethics of using automation
systems. Al-based medical decision-making systems should definitely be considered as a
physician's assistant that speeds up routine procedures and increases diagnostic accuracy,
which helps reduce the number of errors.
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INPOPUJIAKTHUKA PA3PBIBOB MUOKAPJA Y HAIIMEHTOB C UHO®APKTOM
IPU DHAOBACKYJISIPHOM PENNEP®Y3UU

E.B. Kum

Pezuonanwvnuutii cocyoucmotii yenmp Hoezopoockoii o6nacmuoii KiunHuueckou 601bHunbl,
Benuxuii Hoezopoo, Poccusn, xraysurg@mail.ru

N3yuena a¢dekruBHOCTS TpuMeHeHus 6mokaTopoB GP 1lb/llla penenrropoB TpoMOoIIH-
TOB IPU SKCTPCHHOM pPEBACKYJIAPU3AI[MM MHOKapAa. YAaaoCh CHU3UTh YacTOTY pa3phbiBa
MUOKapja B 2,8 pa3a. Pazpabotan BHyTpEHHHI aJlTOPUTM MPUMEHEHUS MIPEMapaToB B COOT-
BETCTBUU C KIMHUYCCKAMH PEKOMEHIAIMSIMHU.

BBenenue. Pannss peBackynsipu3anus, TO €CTh BOCCTAHOBICHUE TPOXOIUMOCTH KOPO-
HapHBIX apTepHid, — ONMH U3 KIIOUYEBBIX MOMEHTOB B JieueHHH MH(apKkTa Muokapzaa. [Ipuo-
PUTETHBIM BUIOM PEBACKYJIAPH3AIH B HACTOSIIUI MOMEHT SBISIOTCA 3HIOBACKYJISIPHBIC
METOJIBI, B YaCTHOCTH KOPOHAPHAsI aHTHOIUIACTHKA CO CTEHTHpoBaHueM [1, 2]. UpeckoxHoe
kopoHapHoe BMemareiabcTBo (UKB) mo3Bossier ObICTpo KymmpoBaTh OOJNEBOH CHHIPOM,
CTaOMIIM3UPOBATh FeMOJMHAMUKY, YMEHBIINTh 30HY HEKpO3a MHOKapAa, CHU3UTh YacTOTY
JIeTaNbHBIX MCXO0JI0B U WHBATUAW3AINH, YCKOPHTh BOCCTaHOBIIeHHE marmenTa. Cpenu ¢a-
TaJIBHBIX OCJIOKHEHHH MH(APKTa BBIACISIOT pa3pblB MUoKapaa. OH Bo3HuKaeT B 1-3% ciy-
YyaeB M0 NMpUYUHE (POPMHUPOBAHUS MHUOMAAIMHM Ha (DOHE WIIEMHH M TeMOpparudeckoro
nponuThiBaHus [3, 4]. ®akTopaMu pUCKa SBISIFOTCS: MEPBBIA UHPAPKT 0€3 MpEeAIIECTBYIO-
el CTeHOKapAWH, IepemHss CTeHKa JIEBOTO JKeTyIO04Ka, XEHCKHH IMOJ, BBITIOJHEHHE
TpOMOOIHM3UCa Ha JOTOCIUTAIILHOM 3Tarle, IO3THss peBacKysipuzanus [3, 4].

eab padoThl: CHU3UTHh KOJMYECTBO OCIIOXKHEHUM B BHUJIE pa3pbiBa MHOKapjia IocCie
YKB.

Marepuansi u metoasl. B 2023 6mokaropsr GP 11b/llla, B wactHocTr Tupoduban, rncnos-
30BaJIMCh TOJIBKO MPU OCTPOM TpoMbOo3e creHTa. B 2024 rogy 66110 IPUHSTO pelIeHne paciiu-
PHUTh TIOKa3aHUs K IPUMEHEHHIO B COOTBETCTBHUY CO BCEMH BO3MOKHBIMU CLIEHAPUAMH, YKa3aH-
HBIMH B KIIMHIYECKIX PEKOMEH/IAITNAX, 0COOCHHO TPH HATMIHA (hakTopoB pucka [1, 2]:

e (eHoMeH HepocTaToUHOM nepdy3un no/slow reflow;

® MacCHBHBIH KOPOHAPHBIA TPOMOO3;
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® OTJIIO)KEHHOE CTCHTUPOBAHMUE;

® BBLICOKAsl OCTATOYHAS PEAKTHBHOCTH TPOMOOIIMTOB ITPH UMITJIAHTAIIMN CTEHTA U JIp.

OddexruBHocTs npumenenus Omokatopo GP 1lb/llla oneHnBanack Mo KIMHUYECKUM
UCXO0JlaM — HAJIMYKE WM OTCYTCTBUE OCIIOKHEHHUH B BU/IE Pa3pbiBa MUOKapAA.

Pe3yabTarpl. Beutn mpoaHanu3upoBaHBl Pe3yNbTATHl JICYEHUS MAHUEHTOB C OCTPHIM
nHpapkToM Muokapaa (OMM) B PernonansHOM cocyamncToM neHTpe 3a 2023 rom, mIpoBeaeH
aHaJIN3 CTPYKTYPHI JIETATLHOCTH.

[o mpuuune paspsiBa MHOKapaa yMepio 13 manmeHToB, uto coctaBuio 2,04% ot olrero
YKCIIa IPOOIIEPUPOBAHHBIX OOJIBbHBIX. B COBpeMEHHON KOHLIENIINN PEBACKYIIAPU3ALUT MHOKAp-
Jla UCTIONB3yeTcsl (hapMaKo-MHBAa3WBHASI CTPATErusi, TO €CTh IIOMUMO MEXaHUYECKHX METOJIOB
BOCCTaHOBJICHHSI KPOBOTOKA HCIIOJIb3YIOTCS MEIMKAMEHTO3HBIE CPEICTBA — aHTHUArPEraHTHBIE
Mpenaparsl, MPEMSITCTBYIOMIME arperaii TPOMOOIIMTOB U MPOrPECCHPOBaHUIO TpoMbo3a. Py-
THUHHO MPUMEHSIOTCst O7oKaTtopbl P2Y 12 penentopoB TpOMOOIMTOB, HO €CTh CHTYalUH, KO
HEOOXOIMMO YCHIINTh aHTHArperaHTHBIH A dekT. C manHoi 3amadueit 7(h(HEKTUBHO CIPaBIISIOT-
cs 6nokaropel GP 11b/llla, obnamaromie n3BeCTHON A0OKa3aTeNbHOW 0a30if M BBHICOKAM PEKO-
MeHJaTeNbHbIM cTaTycoM [1, 2]. dyHaaMeHTalbHOE MPEUMYILECTBO BCEX aHTaroHuctoB GP
1lb/llla 3axrogaeTCcs B MX YHUKAITBHOM MEXaHU3ME ACHCTBHS U CITOCOOHOCTSIX:

® MOMEHTAJBHO MPEJOTBPAIIAThH arperaiio TPOMOOIIUTOB;

® COXpaHAThH IETOCTHOCTh YXKE CBA3aHHBIX TPOMOOILMTOB C MOBPEKACHHON TOBEPXHO-
CTBIO COCYIIOB;

® [PEISTCTBOBATH 00PA30BaHMIO CBEXHX TPOMOOB HA MOBEPXHOCTH YK€ OPraHU30BaH-
HBIX TPOMOOB;

® MEJKOIUCIIEPCHO Pa3pylIaTh CBEXHE TPOMOBI, MPOGWIAKTUPYS AUCTATBHYIO TPOM-
005M0O0THIO KPYTTHBIMHU (PparMeHTamMu TpoMoOa [5].

3a 2024 ronx Owu1o TIpoomiepupoBano 693 marmenta ¢ OVIM. M3 HEX yMeprio 1Mo MprUYuHe
pa3pbiBa MHOKap/a 5 maiueHToB, uyto coctaBwio 0,72%. Taxke OTMEUEHO CHIDKCHUE OOIIeH
neranpHOCTH. [Ipu 3TOM HE OTMEUaNoCh YBEIMUEHUE YaCTOThI TEMOPPAarniecKUX OCIOKHEHHUH.
CBonHBIe JaHHBIE TIO pe3ynbTaTtaM paboTsl 3a 2023-2024 npuBeaeHs! B Taom. 1.

Tabuuna 1

JleraabHocTh manueHToB ¢ OWM 3a 2023-2024 rr, oieHKa 3(ppeKTUBHOCTH PAGOTHI
61oxaTopoB GP llb/llla mo kpuTepuio “pa3psiB Muokapaa”

2023 2024
Bcero npoonepuposano 60i1bHbIX ¢ OVIM 637 693
[o3muas peBackyspusanus (Oonee 12 gacoB) 218 233
Ymepno 65 (10,2%) 56 (8%)
[To mpmuune pa3peiBa MuOKapaa, p = 0,038 13 (2,04%) 5(0,72%)
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3akmiouenne. [Ipumenenne 6nokaropos GP 1lb/llla peuenTopoB TpoMOOLMTOB MpH 3H-
JIOBAacKyJISIpHOH perepdys3un B ONpeNeNIeHHBIX KIMHUYECKUX CUTYalsX sBIsieTcs ddek-
TUBHBIM CIT0OCOOOM NPO(HIAKTUKY pa3pbiBa MUOKAp/a.
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ST”.
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ST”.
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4, Kum EBrennit BacunbeBuu, paboTar B 00JaCTH BRICOKOTEXHOJIOTHYHOW MEUIUHEI,
CIICIUATM3UPYIOCh Ha JICUCHHH OOJIe3HEeW CHUCTEMBI KpoBooOpamieHus. Paboraro Bpadom
M0 PEHTICHIHIOBACKYJSIPHBIM JUAaTHOCTHKE W JICUYCHHIO B PEerHOHANIBHOM COCYIHUCTOM
neHTpe HoBropockoit o0iacTHON KIMHHYECKOW OONBHUIIBI B Topoje Bemukuit HoBropon
¢ 2012 roma. O61acTh MOMX HAYYHBIX WHTEPECOB BKIIOUAET MHTEPBEHIIMOHHYIO KapIUO0JIO-
TUI0, UHTEPBEHIIMOHHYIO HEBPOJIOTHIO, COCYAUCTYIO XUPYPTHIO.

PREVENTION OF MYOCARDIAL RUPTURES IN PATIENTS
WITH INFARCTION DURING ENDOVASCULAR REPERFUSION

E.V. Kim

Regional Vascular Center of Novgorod Regional Clinical Hospital, Veliky Novgorod, Russia,
xraysurg@mail.ru

The effectiveness of using GP llb/llla platelet receptor blockers in emergency myocardi-
al revascularization was studied. It was possible to reduce the frequency of myocardial rup-
tures by 2.8 times. An internal algorithm for the use of drugs in accordance with clinical
recommendations was developed.

Introduction. Among the fatal complications of infarction, myocardial rupture is distin-
guished. It occurs in 3% of cases due to the formation of myomalacia against the back-
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ground of ischemia and hemorrhagic impregnation. Risk factors are: first infarction without
previous angina, anterior wall of the left ventricle, female gender, thrombolysis at the pre-
hospital stage, late revascularization.

Objective. To reduce the number of complications in the form of myocardial rupture af-
ter PCL.

Materials and methods. The results of treatment of patients with acute myocardial in-
farction (AMI) in the Regional Vascular Center for 2023 were analyzed, the mortality struc-
ture was analyzed. Myocardial rupture resulted in the death of 13 patients, which accounted
for 2.04% of the total number of operated patients. The modern concept of myocardial re-
vascularization uses a pharmacoinvasive strategy, that is, in addition to mechanical methods
of restoring blood flow, medications are used - antiplatelet drugs that prevent platelet aggre-
gation and thrombosis progression. The fundamental advantage of all GP lIb/llla antagonists
is their unique mechanism of action and abilities:

e instantly prevent platelet aggregation;

e maintain the integrity of platelets already bound to the damaged vascular surface;

e prevent the formation of fresh blood clots on the surface of already organized blood
clots;

e finely disperse fresh thrombi, preventing distal thromboembolism with large throm-
bus fragments.

In 2023, GP IlIb/llla blockers, in particular Tirofiban, were used only for acute stent
thrombosis. In 2024, it was decided to expand the indications for use in accordance with all
possible scenarios specified in clinical guidelines.

Results. In 2024, 693 patients with AMI were operated on. Of these, 5 patients died due to
myocardial rupture, which amounted to 0.72%. A decrease in overall mortality was also noted.
At the same time, no increase in the incidence of hemorrhagic complications was noted.

Conclusion. The use of GP lIb/llla platelet receptor blockers during endovascular reper-
fusion in certain clinical situations is an effective way to prevent myocardial rupture.
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PABPABOTKA JUATHOCTHYECKOI'O KOMIIVIEKCA HA OCHOBE
BU3YAJMU3UPYIOIUX HAPAMETPOB KAPOTUIAHOI'O ATEPOMATO3A
U PUCK KAJIBIIMHO3A APTEPUI MOJIOYHOM JKEJIE3bI
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E.B. SIposas'?, O.M. /Ipankuna’

L ®I'BY «Hayuonansntit MeOUUUHCKUIL UCCIe006AMeNbCKULL UeHmp mepanuu
u npoghunaxmuueckoii meouyuns» Munzopasa Poccuu, Mockea, Poccus
2 Mockoéckuii zocyoapcmeennolii ynueepcumem umenu M.B. Jlomonocoséa, Mockea, Poccus,
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[IpoBeneHo ompeneneHHe MHUPOKOTO CHEKTpa YIbTPA3BYKOBBIX MMapaMeTpPOB KapOTHI-
HOT'O aTepOCKIIepO3a, KOTOPbIE HUCIOIb30BaHBI 1151 (POPMHUPOBAHUS IUATHOCTHYECKOTO KOM-
IUIEKCA, XapaKTEePU3YIOIIET0 CTEIeHb aTePOCKIEPOTHIECKON HAIPYKEHHOCTH COHHBIX apTe-
puii. Pa3paboTaHHBI KOMILIEKC ITO3BOJIMII CTATHCTHUECKH 3HAYAMO ONPEACTATH JKECHIIUH
C KaJbIIMHO30M apTEepUil MOJIOYHOH *eJie3bl, HUINYHNE KOTOPOTO ACCOLMHUPYETCS C KalbLH-
HO30M apTepuil B IPYTUX COCYIUCTBIX 00JIACTAX.

BBenenune. ATepockiiepoTHYECKHE CepJiedHO-cocyaucThie 3aboneBanus (CC3) 3aHm-
MaloT OJHO M3 BEAYIIMX MECT CPeau MPUYMH CMEPTHOCTH ¥ WHBAIMIU3AINH JKEHIIHH BO
BCceM Mupe, B ToM umciie B Poccuiickoit @enepanuu [1]. YUUThIBass HAKOTUICHHBIE TaHHBIE O
TeHJIEPHBIX Pa3NUYusIX B pa3BUTHH U ucxomax CC3, moTpeOHOCTh B PACIIUPEHUN WHCTPY-
MeHTOB ckpuHuUHTa CC3 ¥ nX (akTOpOB PUCKA Y KCHIIWH CTAHOBUTCS BCe 0o0Jiee OCTPOH.
Cy1iecTByIoIKe alrOpUTMbI TPOrHO3UPOBAHUS CEPAECUHO-COCYAUCTOrO PHUCKA YacTO HeNlo-
OLICHMBAIOT PUCK Y JKEHIIUH, YTO IPUBOJUT K HEJOCTaTOYHO 3(p(PekTHBHOMY NPOBEICHUIO
npo¢mrakTuueckux Meponpustuil. Takum oOpazom, pa3paboTka reHaepcrnenu@uIecKux
crpareruii HemHBa3uBHOU AuarHocTkd CC3 Ha paHHEH CTamuy M OICHKH MX PHCKa, OCTa-
eTcs BOCTPeOOBAaHHBIM U aKTyaJbHBIM HalpaBIeHUEM MPOQHUIAKTHKH )KEHCKOTO 370POBBSL.

B Poccun exeromHo MIIIHOHBI JKeHIIMH cTapine 40 JIeT IpoXoAsT CKpUHUHT paka Mo-
JIOYHOH JKeJIe3bl ¢ TTOMOIIEI0 ITH(poBoil MaMMorpadum. B To e BpeMsi, Ha MaMMoTrpamMme
JIETKO 0OHAPYKHUBAIOTCS KalbIIU(PUKATH B TKAHU MOJIOYHOM JKEJe3bl, B TOM YHCIIE KalbIu-
HO3 apTepuil MonoyHoll xene3bl (KAMIK), sBistommiicss oqHoi u3 GOpM MEAHAIBHOTO
KanbpIIHO3a MEHKeOepra, B BHIIE OSCCTPYKTYPHBIX YYacTKOB JIMHEHHON KalbITU(UKAIIH,
CBSI3aHHBIX B TMapaJUIebHBIC JIHHUH, T.H. «TpamBaiinbie myTu» [2]. [lokazano, ato KAMXK
KOPPEIUPYET C KalblUpUKAIUCH MepuepuIecKux apTepuil U MPUBOAUT K TOBBIIICHUIO
apTepHaNIbHON )KECTKOCTH, PEMOJISITHPOBAHHIO, YTO MOXKET MpeApacoaraTh K aTepocke-
po3y, cocooctBys pazsututo CC3. [Ipeamonaraercs, 9To, XOTS COCYIl ¢ aTepOCKIEPO30M
pacmupsieTcs Mo OKpyKHOCTH, YBEIHUNBas IIPOCBET, apTepHaibHasl KECTKOCTh, BRI3BaHHAS
MeANaTbHBIM KaJbIIMHO30M, OTPAaHHYMBAET 3Ty KOMIIEHCATOPHYIO (DYHKITUIO, CIIOCOOCTBYS
YCKOPEHHIO aTepockiepoTudeckoro mnpornecca. Ilonydensl ganusie o cBsizsu KAMXK ¢ no-
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BBIIICHHBIM PUCKOM aTepocKiiepo3a OpaxuouedanbHBIX apTepHid, YTO 0OyCIaBIMBaeT IO-
TeHnuan ucrnoias3oBanns KAMX B kauecTBe mHCTpyMeHTa onieHKH prucka CC3 [3].

BrenpeHnrne HeMHBa3MBHBIX METOJIOB BH3YaJH3aI[MH OTKPBIJIO MEPCTEKTHUBHI JJISI BBISAB-
JieHns1 6ECCUMIITTOMHOTO aTepoCKIIepo3a. YIbTPa3ByKOBOE MCCIECAOBAHUE COHHBIX apTepuit
ABISAETCS WH(OOPMATHUBHBIM, ITUPOKOJOCTYITHBIM M MPOCTHIM B BBHITIOJHEHHH METOAOM JTHa-
THOCTHUKH aTepOCKIIEpO3a, B TOM HHCIE CYOKIMHHYECKOTO, MPU3HAHHOTO HE3aBHCHMBIM
npenukropoM CC3 [4]. BeaenstoT psn yabTpa3ByKOBBIX MapKepoOB, BaXKHBIX JUISI OLIEHKU
CTETICHH BBIPAXCHHOCTH aTEPOCKICPOTHYECKOTO MOPaKEHHsS COCYIHCTOTO OacceifHa, T.H.
aTepOCKIEPOTHIECKON HArpy>KEHHOCTH, MPOIEMOHCTPUPOBABIINX BBICOKYIO MPOTHOCTHYE-
CKYIO 3HAUMMOCTH [5].

Hexapb uccaenoBanusi — pa3pabotarh auarHoctuueckuid komruieke (1K), Brimrodaronuii
Ha0Op KOJMYECTBEHHBIX M KaUYECTBEHHBIX YIBTPa3BYKOBBIX ITAPAMETPOB aTEPOCKIEPOTHIE-
CKOIl Harpy>XeHHOCTH COHHBIX apTepuil, U OLEHUTH ero cBA3b ¢ HamnuneM KAMX y xen-
IIVH.

Marepuan u MeToabl. B 0JJHOMOMEHTHOE HCCIIEOBAHUE «CIYydaii-KOHTPOJIBY» BKIFO-
yeHo 198 xenmun 40-74 ner. ['pynmy «ciydas» COCTaBUIM XKEHUIMHBI, Y KOTOPBIX IO pe-
3yJbTaTaM aHanu3a MammorpaMmel BeisiBiieH KAMIK. JKeHIMHBI Tpynmnbl «KOHTPOIISH ObI-
JIU TIOA00paHBI 10 BO3PACTY yYaCTHHIIAM «Cllydasp B cooTHomreHuu 1:1. YKeHmmHEI ¢ pa-
KOM MOJIOYHOM JK€Je3bl, MACTIKTOMHMEH HCKIHYAINCh. BceM yyacTHUKaM HCCIEAOBAHMS
MPOBOAWIN (PU3HKAIBHBIM OCMOTp, OLIEHKY AaHTPOIIOMETPHUYECKHX IOoKazarenel, cOop
aHaMHe3a, aHKeTHPOBaHHE, J1abOopaTOpHBIE MCCIICAOBAHHMS, DIEKTPOKAPIUOrpaHio MOKOs,
IYTJIEKCHOE CKaHWpOBaHWE OpaxuoledanbHbIX apTepuil. LluppoBeie MaMMOTrpamMmbl BEI-
MOJHSJINCh B CTaHAApPTHBIX MPOCKIMSAX Ha Mammorpaduyeckod cucreme Mammomat
Fusion (Siemens, ['epmanusi) 1 OLleHUBAIUCH CIICTIHIM METOAOM JIBYMsI HE3aBUCHMBIMU OTIe-
patopamu. ns onenku Tspkectn KAMXK mcnonb3oBana 12-0annpHas mikana, mpeycMar-
pUBaroIIas OICHKY YHCIIAa KalbIIMHUPOBAHHBIX apTepwii (1-6 0amioB), MPOTSIKEHHOCTH
(1-3 6anma) u maoTHOCTH KaiblMHO3a (1-3 6amna).

JlynnexcHoe cKaHHpOBaHUE COHHBIX apTepUil MPOBOAMIOCH B B-pexnmMe Ha ynbpTpa3By-
koBoii cucreme 1U 22 (Philips) muneitapiM gatankoM ¢ gactotoi 3-9 MI'm. JlymiekcHoe
CKaHMPOBaHHUE BBIMONHAJIOCH 110 CTAaHAAPTHOMY MPOTOKOJIY, TPH KOTOPOM HCCIIEIOBaHBI
OpaxwuonedalbHbIi CTBOJ, MOIKIIOYHYHBIC, T03BOHOYHBIE, 00IIHe (BKJIOYas 00JIaCTh OH-
¢ypkanumn), BHyTpEHHHE U Hapy>KHbIE COHHBIC apTEePUX Ha BCEM MPOTSDKEHUH B TPEX IPO-
JIOIBHBIX M TIOTIEPEYHOM CEUEHHAX. ATEPOCKIEPOTHIECKYIO OJIAIIKY AMarHOCTHPOBAIN MPH
JIOKaJIbHOM YTOJIIIEHUH CTEHKH cocyda Ha >50% Mo cpaBHEHHIO C MPUIIETAIOUIUMH y4acT-
KaMU, JINOO JIOKAILHOM YTOJIIEHNH KOMITJIEKCa HHTUMa-Menna Ha >1,5 MM, BEICTYHAIOIIHM
B mpocBeT aprepun [4]. IIpomeHT cTeHO3a pacCUMTHIBAJICS 1O TUAMETPY B TOMEPEYHOM
U TIPOJOJNBHOM CKaHHPOBAHWM MO CTAaHAAPTHOMY IpoTOKody. Ompenensian cieayiolme
YIIBTPa3ByKOBbIE MTAPaMETPhl: KOJMUYECTBO aTEPOCKICPOTHUECKUX ONISIEK, MaKCUMAabHBIH,
CYMMAapHBIN U CPEJHUN CTEHO3BI.

IIpoBenenue mccnenoBanrs o100peHO HA 3acCeJaHUH HE3aBUCHUMOI'O ITHYECKOTO0 KOMHU-
teta ®I'BY «HMUIL] TIIM» Munznapasa Poccun ot 29.04.2021 r. (mpotokon Ne04-06/21).
Bce yuacTHHMKY HccieIoBaHAS MOITUCATH HHPOPMHPOBAHHOE COTIIACHE.
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CraTucTHyecKuil aHanu3 MPOBOAMICS ¢ MOMOLIbIO cpeabl R 3.6.1. ¢ OTKPBITBIM KOIOM.
B uccrnenoBaHuyu MCIONB30BaHbl METO/BI CTAHIAPTHON ONUCATENBHOW CTaTUCTUKU. M3yde-
HHUE CBs3M OWHApHOHW 3aBUCHMOI mepeMeHHON KAMMXK (Hanmmuume/oTCyTCTBHE) C TTapaMeT-
pamMu aTepOCKIEPOTUYECKOW HArpyXEHHOCTH MPOBOAMIOCH C IMOMOIIBIO JIOTUCTHYECKOM
perpeccun. lllancoM B KaXIOH IpyIle MalMEHTOB Ha3bIBAJU BEPOSTHOCTh HAJIMYUS IPHU-
3HaKa K BEPOSATHOCTHU ero orcyTcTsus. IlpeacraBiens! pe3ynbraTsl 0qHOGAKTOPHBIX 1 MHO-
roakTOPHBIX PErPECCHOHHBIX MoJienell ¢ pacueToM oTHowmeHus maHcoB (OLL) u 95% no-
BeputensHoro uaTepana ([1). 3nauenns p < 0,05 cuuTanuch CTaTUCTHYSCKH 3HAUUMBIMH.

PesyabTarel. Kenmmnae ¢ KAMXK uMenu cratuctudecku 3Ha4MMO Ooiee BBIpakeH-
HBIN aTepOCKJIepO3 COHHBIX apTepHil pu cpaBHeHuH ¢ auramu 6e3 KAMX (p = 0,005).

IIpoBeneHo omnpezeneHne MUPOKOTO CIEKTPA YIBTPa3ByKOBBIX MapKepOB aTepoCKIIepo-
THYECKON Harpy>KCHHOCTH. AHaNMW3 pa3jIuYHbIX MOJEICH MaTeMaTHUeCKOW pPerpeccum,
BKJIIOYAIOIIUX JaHHBIC IIapaMeTpbl, IO3BOJMI BbIOpPATh TPU ONTHUMAJbHBIE IIEPEMEHHBIC,
oOmagaroniyie HanOOMbIIEH CTATUCTUYECKON 3HAYMMOCTBIO B PA3IUUUAX MEKAY IPyNIIaMU:
«HaIW4YHMEe aTepOCKICPOTHUECKUX OJISIIEK» C OTPE3HON TOUKOH > 2, «MaKCUMaJbHBIA CTe-
HO3» ¢ OTpe3HO0H Toukon 45%, «CpeIHul CTEeHO3» ¢ OTpe3HOM Toukoit 25%. Ha ocHoBanuu
yKa3aHHBIX MapkepoB pazpabdoran JIK ¢ mpucBoeHueM Ui KaKAoH KOMOMHAIMH Ompese-
neHHoro 6aia. TspKecTh aTepOoCKIECPOTUYECKOTO MTOPaKeHUs] COHHBIX apTepHid yBEITUINBa-
JIach C HapacTaHueM BenuauHb! Oaia JIK.

IIpu paccmotpenun 1K xak AUCKpETHOH IMEpEeMEHHO, BEIOPAHBI /IBE OTPE3HBIE TOUKH:
0 u 2 6amna. OnenuBanuck nepemernsie [IK > 2 u JIK > 0. Yacrora 6omnee Beicokoro JIK
OKazajlach CTaTUCTUYECCKH 3HAYMMO BBIMIe B rpyrire xeHmmH ¢ KAMX (p < 0,001 mis
JAK>2 up=10,022 gna IK > 0 6awioB), 9T0 CBHACTEILCTBYET O HAIUMYUHU 00Jiee BHICOKOM
CTETEeHH aTepOCKIEPOTUIECKUX U3MEHEHUN KapOTUAHBIX apTEpUH.

[lo maHHBIM aHanM3a CBSI3M Pa3pabOTAHHOTO AMATHOCTUYECKOTO ajrOpUTMa C BO3pac-
TOM, OKa3aJI0Ch, YTO B IPYyIIAaX XCHIINH, UIMEIOHNX Oojee Bbicokuit 6amn K, BozpacT ObL1
nmoctoBepHO Oompre (p < 0,001).

[Ipu npoBeneHnn OAHO(PAKTOPHOTO PETPECCHOHHOTO aHANIM3a IOCIEIOBATENBHO IS
napaMeTpoB aTepOCKIEPOTHYECKOI HArpyKEHHOCTH U Apyrux akropos pucka CC3 ycra-
HOBJICHO, YTO HaJu4ue 0oJiee TSKENOW CTENEeHU aTepOCKIEPOTHUECKOTO MOPAKEHHUS! COH-
HbIX aprepuil (JIK > 2 6annoB) yBenuuuBaer manc Hammuust KAMXK B 4,06 pa3 (95% IAU:
1,92-9,25; p < 0,001). Kpome toro, puck KAMIK moBbIIancst mpyu HaTUIHA MEHOIIAY3HI,
0CTEOINOopo3a, CKOPOCTH KIy6oukoBoi ¢umbrpanuu <90 mn/mun/1,73m%, 3a60oneBanus my-
TOBHUIHOM *ele3bl U IprueMe 3aMEeCTUTENBHOM Tepanuu NMpu runotupeose. B To xe Bpems,
B3aUMOCBSI3U C CHCTOJIMYECKHM apTepHajbHbIM MJaBICHUEM, HIIEMHYECKOH OO0Je3HBIO
cepAua BBISBICHO HE OBLIO.

HemanoBaxHbIM IpPEACTaBIIIOCH OLEHUTh OAHOBPEMEHHOE BiIMAHME BenuuuHbl [IK
u (axropoB pucka CC3 va KAMX. C 3T0if 11en1p0 npoBeieH MHOTO(QAKTOPHBIN aHaIN3.
W3 Bcex mapaMeTpoB, MPOAEMOHCTPUPOBABIIUX 3HAYMMOCTH B OAHO(AKTOPHOW MOJENH,
orobOpanu cuenyroume: JJK > 2 6amnos, MeHoIay3a, OCTEONOPO3, CKOPOCTh KIIyOOUKOBOM
dumbTpamun <90 Mn/mun/1,73M? ¥ TIpEEM 3aMECTHTENHHOH TEparmuy IIPH THIOTHPEO3E.
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CraTucTHyecKy 3Ha4UMYyIo cBs3b B oTHoumeHnn KAMIX coxpaHuim TOnbKO 2 MOKa3aTelns:
JK > 2 GannoB u 3aMecTUTENbHAs TOPMOHANBHAS TEPAIUs IPH THIIOTUPEO3E.

3akmouenue. Paspaboran HoBBIM JIK 11 OIEHKHW CTENEHW aTepOCKICPOTHUCCKON
Harpy>k€HHOCTH COHHBIX apTepuil. BrisiBiaeHs! paznuuusa napamerpoB JIK mexay rpynnamu
JKEHIMH ¢ HamuueM U orcyTcTBueM KAMIXK: Gomnee Tspkenmas creneHb aTepoCKIepoTHUe-
ckoro nopaxkenus kapotun (K > 2 6annoB) B 4 pa3a yBenuuuaeT manc Hamnuanss KAMXK.
IlomyueHHble JaHHBIE O 3HAYMMOM MoJOKUTENbHOUM cBsizu KAMIK ¢ xapoTuaHbIM aTepo-
CKJIEPO30M YKa3bIBalOT Ha HEOOXOAMMOCTh NPOBEICHUS IalbHEUIINX HMCCICHOBAHUN He-
OnaronpusTHONH MPOTHOCTUYECKOM POIIH 3TOH (HhOPMBI MEHATBHOTO KaJbIMHO3A.
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51, Kum HUpuna BuranseBna, 1985 r.p., paboTaio B JOMKHOCTH HAYYHOTO COTPYIHHKA
nabopaTopuil MEIUKaMEHTO3HOW MpPOQHIAKTHKH B TMEPBUYHOM 3BEHE 3PaBOOXPAHEHUS
oTJeNa NepBUYHON NMPO(UIAKTUKY XPOHUYECKUX HEHH(EKIIMOHHBIX 3a00JIeBaHUI B CHCTe-
Me 3npaBooxpanenust B ®I'BY «HanuoHanbHbI MEAUIIMHCKUN UCCIEI0BATEIbCKUN LHEHTP
Tepanuu ¥ NpoPUIaKTUIecKod MeaunuHby Mun3npaBa Poccun. Kanmupar meaunuHCKAX
Hayk ¢ 2015 roma. O6macTs MOMX HAYYHBIX HHTEPECOB BKIIFOUAET TEPAITHIO, KapIHOJIOTHIO,
PO MITAKTHKY XPOHHUYECKUX HEMH(PEKIIMOHHBIX 3200 ICBaHM.
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A NEW LOOK AT WOMEN'S CARDIOVASCULAR HEALTH:
DEVELOPMENT OF A DIAGNOSTIC COMPLEX BASED
ON VISUALIZATION PARAMETERS OF CAROTID ATHEROMATOSIS
AND THE RISK OF BREAST ARTERIAL CALCIFICATION

LV. Kim!, E.V. Bochkareva!, E.K. Butina!, O.V. Molchanova', E.M. Filichkina'?,
E.B. Yarovaya'?, O.M. Drapkina'

! Federal State Institution National Medical Research Center for Therapy and Preventive
Medicine, Moscow, Russia
2 Moscow State University named after M.V. Lomonosov, Moscow, Russia, ikim@gnicpm.ru

Breast artery calcification (BAC) detected on digital mammogram is associated with an
increased risk of cardiovascular mortality and can be considered as a potential gender-
specific risk marker for cardiovascular disease in women. Ultrasound examination of the
carotid arteries is an accessible and informative method for detecting subclinical atheroscle-
rosis, an important aspect of which is the determination of atherosclerotic load — atheroscle-
rotic plaque parameters that have demonstrated high prognostic significance.

The aim of the study is to develop a diagnostic complex (DC) including a set of quanti-
tative and qualitative ultrasound parameters of atherosclerotic load of the carotid arteries,
and to evaluate its relationship with the presence of BAC in women.

Methods. The case-control study of 198 women aged 40-74 years recruited after attend-
ing mammography screening. Women with breast cancer were excluded. The examination
program included physical exam; questionnaires; laboratory tests; electrocardiography; du-
plex scanning of the carotid arteries. Standard digital mammograms were performed in the
craniocaudal and mediolateral oblique projections. The severity of BAC was assessed using
a 12-point scale. During duplex scanning, ultrasound markers of atherosclerotic load were
assessed. All study participants signed informed consent.

Results. The best statistical significance in the differences between the groups was
demonstrated by the ultrasound parameters "number of atherosclerotic plaques" with a cut-
off point of > 2, "maximum stenosis" with a cut-off point of 45%, "average stenosis" with a
cut-off point of 25%. Based on these parameters, DC was formed with a specific score as-
signed to each combination; the severity of the lesion increased with an increase in the
score. Univariate analysis including the studied parameters of atherosclerotic load and car-
diovascular risk factors showed that with a DC > 2 points, the probability of having BAC in
women increases by 4.06 times (95% CI: 1.92-9.25; p <0.001).

Conclusion. The positive association demonstrated in this study between BAC and the
presence and severity of asymptomatic carotid atherosclerosis, a recognized marker of high
cardiovascular risk, confirms the need for further research into the unfavorable prognostic
role of this form of vascular calcification.
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B crarbe mpoananu3upoBaHbl COBpeMEHHbBIE 3apyOeKHbIE M POCCHIICKHE HAayYHBIE UC-
CIIEIOBAHUSA, BBIABISIONINE OCOOEHHOCTH IMPHMEHEHHUS aMOpPOKCONa y Pa3NWYHBIX TPYIII
MAIMEHTOB: ACTEH, KEHIINH B MIEPUO OCPEMEHHOCTH WM JIAKTAIIUH, TIOKUJIBIX TTAIlCHTOB.

PacmnpeHHe MaciTaboB HCKOHTPOJIUPYCMOI'0 MPUMCHCHUA JICKAPCTBCHHLIX IIpCIiapa-
TOB, HCJOCTATOK I/IH(I)OpMI/IPOBaHHOCTI/I MalUCHTOB O IMPUHIOUIIAX paHI/IOHaJIBHOﬁ Q)apMaKo—
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Tepanyy BBHY BBHICOKOW 3arpyKEHHOCTH PaOOTHHKOB IIEPBUYHOTO 3BEHA CUCTEMBI 3/IPaBO-
OXpPaHEeHHUsI OTPAKAIOTCS Ha 310pOBbE HACENCHHU U TPeOYyIOT mepecMoTpa MoIX0A0B K dap-
MAaIeBTHYECKOMY KOHCYJIBTHPOBAHHUIO TIPH OTITYCKE JIEKAPCTB U3 allTEYHBIX OPTaHU3aIlnH.

AMOpOKCONT 3aHMMaeT JHAWPYIONINE TO3WIHNK I0 YacTOTe BpadeOHBIX Ha3HAYCHHHA
B TEpalMy OCTPHIX U XPOHMUYECKHUX 3a00JieBaHMN ABIXaTeNbHBIX MyTeil. MHpopMupoBaHue
MAIUCHTOB O CMOCO0e MPUMEHEHHsI Pa3IUYHbIX JICKApCTBEHHBIX (OpM aMOpOKCOoJa, B3au-
MOJICHCTBUY C JAPYTUMU JICKAPCTBCHHBIMH CPEICTBAMU, MMOOOYHBIX 3 deKTax, IPOTHBOIIO-
Ka3aHHUAX SBISIETCS BaXKHBIM ()aKTOPOM TIOBBIIIEHUS Oe30macHOCTH U (D (EKTUBHOCTH Jie-
YEHWsI, MUHIMH3AIHA PHCKOB JIEKapCTBEHHON TepaIii.

dapmaneBTHUECKOE KOHCYIBTHPOBAHHE U MH(QOPMHUPOBAHUE SIBIISIETCS OIHUM U3 KOM-
MMOHEHTOB MPO(PECCHOHAIILHON NEATSIIBHOCTH (hapMaIleBTHUECKOr0 pabOTHUKA U 3aKIIFoYa-
€TCs B MPEIOCTABJICHUH MAIUCHTaM JAOCTOBEPHON MH(OpPMAIMU pU OOpaIlCHUH B alTEKy
3a OTC-mpenaparamu (Oe3peenTypHOTO OTIYCKa) HIIM JIGKAPCTBEHHBIMH IpenapaTamMu
(JIIT) mo penenty mist obecniedeHus >(hHEKTUBHOCTH HA3HAUYCHHOH BpadyoM JIEKAPCTBEHHOM
Tepanuu. B paMKax CBOMX KOMIIETEHIIMH CIIEIHATHCT ¢ (hapMalleBTUIECKUM 00pa3oBaHUEM
MOXET MpeIyNpeAnTsh BO3HHKHOBCHHE HEXeNaTelIbHbIX 3(PQEKTOB NPH HEKOPPEKTHOM
MPUMEHEHUH JICKApCTBEHHBIX MPENAapaToB U MOBIUATh HA MMPUBEPKCHHOCTh MAI[UCHTOB Jic-
YEHHIO, YTO TO3BOJIUT YIIYUIIUTh pe3ynbTaThl papmakorepanun. PapMakoknHETHKA U (ap-
MakoanHamuka JII1 nMeer cBom OCOOCHHOCTH Yy JAeTell, TOXWIBIX MAaleHTOB, JKEHIIWH
B MEPUOJIbI JIAKTAIIMA U OEPEMEHHOCTH, TIO3TOMY (apMaleBTHYECKHe PaOOTHUKH JTOTKHBI
00513aTeNTbHO YYUTHIBATh 3TH ACIEKThI NPH PEKOMEHIAINH JIEKAPCTBEHHON (OPMBI, T03H-
poBKH U criocoba npumeHenus JII1.

OOHMM W3 CaMBIX IIMPOKO Ha3HAYAeMBIX JIEKAPCTBEHHBIX MPENapaToB MpU XPOHUYE-
CKHX M OCTPBIX 3a00JIEBaHUAX IBIXATENBHBIX IyTeH ABIsETCS AMOpPOKCOI, OONamarommi
MYKOJIUTHYECKIUM ¥ MYKOKHHETHUECKHM JeiicTBueM. [lo TaHHBIM HayYHBIX MCCIIEIOBAHHN
aMOpOKCONl MMeeT ONaronpusATHBIA Npoduiab 0E30HacHOCTH, AEMOHCTpUpYeT 3(deKTHB-
HOCTB TIPU HCIIOJIL30BAaHUH B Ka4€CTBE MOHOTEpAIMH U B KOMOWHAIUAX C JPYTHMU Mpena-
paTtamu.

Lenp uccnenoBanusi — COBEPILICHCTBOBAHUE alNTOpUTMa (HapMalleBTHIECKOTO KOHCYIIb-
TUPOBaHUs NIPU OOPAIICHUU NAIIMEHTOB C 3a00JICBAHUSMU JBIXATCIBHBIX ITyTEH, COMPOBOXK-
JTAIOIINXCS HapyIIeHHeM oOpa30oBaHUs M OTXOXKICHHSI MOKPOTHI, HA TIpUMEpPE JIeKapCTBEH-
HoTro Tpemapata ¢ MHH Am6poxcoir.

COop u mouck uHMpOpMaIUH TPOXOAUS B Onbmorpaduueckux 0a3ax HayUHBIX JaHHBIX
PubMed, E-library u Cyberleninka. I'1y6una moucka — 5 net, ¢ 2019 no 2024 rr. (Tabmn. 1).

ITo 3ampocy «AmMOpokcom» 66u10 00HapykeHo 4069 HaydHBIX MyOnuKamuii, 58% crarei
collepKaT CBEACHUS O pe3ylbTaTax KIMHUYECKUX UCClieAoBaHuH, 23% — N3y4eHnI0 mo60d-
HBIX 3P PEKTOB MPUMEHEHHS U TOIBKO 1,3 % — MeXIIeKapCTBEHHBIM B3aUMOJICHCTBHUAM 3TO-
TO JIeKapcTBEHHOTO mpemnaparta. OCHOBHOH (apmakonornyeckuit 3¢pdext amMOpokcona cBsi-
3aH CO CTUMYJISIMEH CHHTE3a W CeKpeluH Cyp(akTaHTa M KOpPpPEKIHeld MyKOUWJIHAPHOTO
KIIMpeHca. B KIMHWYecKoi MpakThke mpuMeHsercs ¢ 1978 roma, meMoHCTpupyeT Omaro-
MPUATHBIA TPO(UIL 0E30MaCHOCTH, YTO TOJTBEPKAACTCS MHOTOYHCICHHBIMU KIHHUYEC-
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cKkuMH HccienoBaHusMu. [Ipu onenke 0€30mMacHOCTH NEPOPAIbHON MYKOJINTHYECKOH Tepa-
UM JJUTENBHOCTRI0 Oojiee 2 MecsineB y 3170 maumeHTOB € XPOHWYECKUM OpPOHXHTOM
W XPOHHYECKOH 0OCTPYKTHBHOM 0OJIE3HBIO JIETKUX BBISCHUIOCH, YTO BCE 3a(pUKCHPOBaHHBIC
HE)KeJIaTeNIbHbIC SIBJICHUsS OBbUIM JIETKMMU W OrpaHuYeHHbIMH. Cpenu HHUX dalle BCEro
BCTPEYaINCh TOIHOTA, OECCOHUIIA U PAaCCTPOICTBA JKEIyA0UHO-KUIIEYHOro TpakTa [1].

Tabuuma 1

CTpykKTypa Hay4YHBbIX NyOJuKanuii 00 AMOpokcoJie B pa3Ju4HbIX Oubanorpapuyeckux 6azax

PubMed E-library Cyberleninka
Kmouesrie caosa KomuuectBo | [Hons, | KommuectBo | Joms, | KommuectBo | Jlos,

myOnukanuit % my6nukanuit % myGnuKkanni %
AmOpoxkcon 1030 100 2255 100 784 100
TTobormbre sexrsr 190 18 371 16 377 48
amOpokcoua
MexnekapcTBeHHbIE
B3aMMOJICHCTBHS 44 4 5 0,2 5 0,64
amMOpokcoia
O dexTuBHOCTH
u 6e301acHOCTh 51 5 359 16 358 46
amMOpokcoua
Knunnyeckue
MeCIeAOBATIA 168 16 1529 68 662 84
npenapara
amOpoxcon

AMOpoKcon gBiseTcss MeTaboMTOM OpOoMreKcuHa U Oojee 3PPEeKTUBEH, YeM OpOMTeK-
CHH, B KOMOWHAIINU ¢ TBa(eHE3NHOM U JIeBocalib0yTamosoM. Tak, mo pesynpraram I da-
3Bl OTKPBITOTO PaHIOMHU3UPOBAHHOTO HMcccliefoBanus (244 B3pOCIBIX MAalMEHTa C OCTPHIM
OpOHXHMTOM) BBIICHHJIOCH, YTO Tepamusi aMOPOKCOJIOM B COYETAHUHU C ATUMH JIEKapPCTBEH-
HBIMH cpencTBaMu (P (deKTUBHEE 00JieryaeT Kameslb U OTXOXAEHHE MOKPOTHI, YeM IIperna-
par cpaBHEHHUsI ACKOpWIJI DKCIEKTOpaHT (OpoMrekcuH, raaiieHesuH, canb0yramon) [2].
[Mpu nzyuennn npumeHeHus: amOpokcona y 3111 maumentoB ¢ COVID-19 BbIsSBIEHBI OT-
CYTCTBHE BIJIUSTHHS HA IOBBILICHUE CMEPTHOCTU OOJIBHBIX U BO3MOXKHOCTb €0 HCIIOJIb30Ba-
HUS 111 CAMIITOMAaTHYE€CKOTO JICUCHHSI OCJIOKHEHUH 3Tol nHbpekiuu [3].

st ocymiecTBIeHNsT HAAJIEKAILET0 KOHCYIbTHPOBAHUS (papMaleBTHUECKIE paOOTHUKI
JOJDKHBI OBITH YBEpEHB! B 0€30MaCHOCTH JIEKapCTBEHHOH Tepanuyu aMOpOKCOJIOM NPH NpH-
MEHEHUH Y MAIMEHTOB U3 TPYII PUCKA, K KOTOPHIM OTHOCSATCS IIOXUJIBIE JIFO[H, 1€TH U Oe-
pEeMEHHbIE KECHIIMHBI. MHOTOYHCIICHHBIE UCCIICOBAHMUS OKA3bIBAIOT, YTO y MOMKHMIIBIX Ma-
LUEHTOB C XPOHUYECKOH OOCTPYKTHBHOM OOJIE3HBIO JIETKMX aMOpPOKCOJI o0JierdaeT KIWHH-
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YECKHE CUMIITOMBI, YMCHBIIIACT BOCIIAJICHUE U YIy4IllaeT (yHKIUIO JeTKUX 0e3 BBISBICHUS
CTaTHCTUYECKH 3HAYMMBIX HEe)KeJIaTeIbHBIX sSBIeHHH [3]. BO3MOXHO CHIDKEHHE TO3UPOBKU
NPY HAJTMYUH Y TOXKHIIBIX MAIIMEHTOB 3a00JIeBaHUN TIEYCHHU HITH MTOYEK.

CormnacHo IpyromMy HCCIEIOBaHHIO, aMOPOKCOJI B MEHbBIICH CTereHH, yeM N-aleTwi-
UCTEHH, YQPEeKTHUBEH MPH JICYCHUH JIETeH ¢ MTHEBMOHKEH BO3PACTOM OT JABYX JIO IIECTH JIET
(n=98), TeM He MeHee, KyIHupys Y MaIMEHTOB CHMIITOMBI KAl B oabImKH. Cpeau modod-
HBIX PEaKIMH OTMEUAINCh TOIIHOTA, PBOTA, 3y, lenuanrus [4]. TIpu ormycke amOpokcosa
JeTsIM (papMareBTHUeCKUil paOOTHUK JMOJDKEH yAEIHTh 0cO000e BHUMAaHHE BBHIOOPY OITH-
MaJLHOW JIEKapCTBEHHOH (GOopMEI 1 ToA00py H03upoBkH JIIT.

Uzydenne mobouHbIX 3P PEKTOB MPU MPUMEHEHUH aMOpOKcoJia OepeMEeHHBIMH KEHIIIU-
HaMU B IepBOM TpuMecTpe (n=341) mokasano, 4To HeT pUCKa BOZHUKHOBEHHUS BPOKICHHBIX
nedeKToB 10/, HO, COTJIACHO KIIMHUYECKUM PEKOMEHIAIHSIM, MCIIOIb30BaHNe MpenapaTa
Bo II m III TpumecTpe GepeMEHHOCTH U B MEPHOJ TPYTHOTO BCKAPMIIMBAHHS pa3pelacTcs
TOJILKO TIO CTPOT'MIM TIOKa3aHUsIM, a B | TpumMecTpe 3ampernieHo [5].

[Ipu oOpamiernu B anTeKy MalueHTa ¢ Kano0aMu Ha Kalllelb IPH OTITyCKe aMOpOKcoa
0e3 perenta Bpada GapMarieBTHICCKUN paOOTHHUK JTOJKEH OCBEIOMHUTHCS O ITUTCIHEHOCTH,
MPOIOJDKUTENFHOCTH U XapakTepe Kaluis, 3aJ1aTh JONOIHUTEIBHBIE BOIPOCHI OTHOCHUTEIh-
HO BO3pacTa, HATMYHUS XPOHUIECKUX 3a00JICBaHUI M aJUIEPTUYECKIX PEaKIIHii, TpueMa apy-
TUX JIEKapCTBEHHBIX IpemnaparoB. [locie onpoca manreHTa Ha OCHOBE aHAIH3a MOITYYeHHOM
WHQOPMAaIMH U [IPHU HAJIMYUK TTOKAa3aHUH MPOBU30P JODKEH MOJ00paTh ONTUMABHYIO Jie-
KapcTBEHHYIO (OpMy M O3MPOBKY, NPEAYNPEAUTh O HEOOXOIUMOCTH OOPaTHTHCS K Bpady
MIPH COXPAaHEHWH CUMIITOMATUKU WIH YXYIIICHUS COCTOsHUS. [Ipy HacTOpaKUBaIOMIMUX *Ka-
n00ax (OpOHXOCMAa3M, OJIBIIIKA, IIBET U 3aI1aX MOKPOTHI, CTOHKOE U [UIUTENFHOE TIOBBIIICHUE
TeMIIepaTypsl Tena, 0ONMM B TPYTHOH KIETKE W Op.) CledyeT peKOMEHAOBaTh Oe3oTiara-
TETBHO 00PaTUTHCS K Bpady.

Hanmaue pazHooOpa3HBIX JeKapCTBEHHBIX (GopM aMOpokcosa (TaOJIeTKH, KarcCyibl, CH-
poOII, pacTBOp sl IpUEMa BHYTPb, PACTBOP LIS MHTAISIUHA, TACTUIIKN) C Pa3HON KOHIICH-
TpaLuel ACHCTBYIOIIEro BELIECTBA U MPOJOJDKHTEIBHOCTHIO (PapMaKoIOTHYecKOro aei-
CTBHS MOXET OBITh MIPUYMHOHN 3aTpyIHEHUU y MareHTa kak mpu moxdope JIII, Tak u mo-
CJIEAYIONIEM MPUMEHEHNH aMOpPOKCoJIa.

Kpome Toro, Ba)KHO HAIOMHHUTH MANUEHTY O MPOTHBOIOKA3aHUSIX, MEKICKAPCTBEHHBIX
B3aMMOJICUCTBUAX, BO3MOXXHBIX MOOOYHBIX 3(deKTax, HeOOXOIMMOCTH COOI0IATh PEKO-
MEH/IAllMH TI0 MTOTPEOIEHUIO BOBI MPU MPHEME MYKOJIHTHKOB, PEXXUM TpUeMa U XPaHEeHHUS
npenapara. [Ipu coXpaHEHWW WM yCWJICHHH KAl W TOSBICHHM HE ONMHUCAHHBIX B WH-
CTPYKIUU TI0 TPUMEHEHHI0 MOO0OYHBIX 3(h(PeKToB HeoOX0omMMO HezaMemTUTeNbHO 00pa-
TUTBCS K METUITTHCKOMY PaOOTHHKY.

Pa3paboTka CTpYKTypHPOBaHHOTO ajiropuTMa (apMarieBTHIeCKOT0 KOHCYJIbTHPOBAHUS
mpu OOpaIIeHUU TAIIMEHTOB C 3a00JICBAHUSMU JBIXATCIBHBIX ITyTEH, COMPOBOXKIAIONIUXCS
HapyIIeHneM 00pa30BaHUS M OTXOXACHHS MOKPOTHI, Ha MpUMeEpe aMOpPOKCOIa MOXKET II0-
BBICUTH 0€30MacHOCTh W 3PPEKTUBHOCTH (papMakoTepanuu, yaydIluTh OCBEAOMIICHHOCTD
Y IPUBEP>KEHHOCTH JICYCHHUIO TTAllMEeHTA.
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The expansion of the uncontrolled use of medicines, the lack of awareness of patients
about the principles of rational pharmacotherapy due to the high workload of primary health
care workers affect the health of the population and require a revision of approaches to
pharmaceutical counseling when dispensing drugs from pharmacies.

Ambroxol occupies a leading position in the frequency of doctor's prescriptions in the
treatment of acute and chronic respiratory diseases. The article analyzes modern foreign and
Russian scientific studies that reveal the features of the use of ambroxol in various groups of
patients: children, women during pregnancy or lactation, elderly patients. Informing patients
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about the method of using various dosage forms of ambroxol, interaction with other medi-
cines, side effects, contraindications is an important factor in increasing the safety and effec-
tiveness of treatment, minimizing the risks of drug therapy.
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MPOTE3UPOBAHUE (3BAMEHA) KJIAITAHOB CEPJIIIA
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Kranansasie poTe3s! SABISIOTCS HEOTHEMIIEMON YacThI0 COBPEMEHHOM KapIUOXUPYPTHH
U HUCTONB3YIOTCA JJI 3aMEHBbl €CTECTBEHHBIX CEpAECUHBIX KIAllaHOB, YTPATHBILUX CBOIO
¢yskimro. CepeyHble KIaraHbl PETYIUPYIOT MOTOK KPOBH MEXKIYy KamepamH ceplia U U3
cepana B KpymHbIe cocyasl. Hapyiienne pabGoThl KJIallaHOB MOKET MPHUBECTH K TSHKEITBIM
3a00JIeBaHUsM, BKIIIOYAsl CEPACYHYIO HEAOCTATOYHOCTh. [IpoTesmpoBaHme MO3BONISET 3HA-
YUTENHHO YIYYIIUTh KAa4eCTBO JKU3HMW W TMPOTHO3 TMAIMEHTOB C TSDKEIBIMH KIIATTaHHBIMH
MOPOKaMH.

Knananuele mpoTe3bl AEIATCS HA JBAa OCHOBHBIX THIIA: MEXaHUYECKHE W OHMOJIOrHYe-
ckre. MexaHM4YecKue KilanaHbl H3rOTaBJIMBAIOTCS M3 MPOYHBIX MATEPHUATIOB, TAKMX KaK TH-
TaH, YrJepoJ, MUPOIUTHYSCKHI yriepo. VX TTIaBHBIMU MPEHMYIECTBAME SBISIFOTCS JIOJI-
TOBEYHOCTh M YCTOHYUBOCTH K M3HOCY. OJIHAKO TaKHWe KIAlaHbl TPEOYIOT MOKU3HEHHOTO
npUeMa aHTHKOATyJISTHTOB JJIsl TpeloTBpaiieHus oOpa3oBanus TpomOOB. buonoruueckue
KJIamaHbl CO3/[AI0TCS HA OCHOBE TKAaHEH MBOTHBIX (CBUHEH, KOpPOB) min uenoBeka. OHH
MeHee TPOMOOTEHHBI, TO3TOMY HE TPEOYIOT JUIMTEIBHOTO pUeMa aHTHKOAaryJIstHToB. Heno-
CTaTKOM sIBJIA€TCA O0jiee OrpaHrueHHBIN Cpok ciry k061 (10—20 jeT), mocie 4ero MoxeT Io-
TpeOOBaThCs MOBTOPHAs omepalus. CyIIeCTBYIOT TakKe TKaHEBBIC KIalaHbl, 00paboTaH-
HBIC CIICIMATIbHBIMUA COCTABAMU IS TIOBBIIICHUST YCTOWYNBOCTH K KaIbIIH(DUKAIHH.
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MexaHn4ecKre MpoTe3bl ACATCS Ha JIENIECTKOBBIE, [IIaPOBBIE, TUCKOBBIE, ABYCTBOPYATHIC.

Buonornueckue nporesbl KiaccuGUIHUPYIOTCS MO:

e HaTMJMIO Kapkaca: kapkacHble (stented) n 6eckapkacHsie (stentless);

® BHUIy TKaHei: aytorpadTel, roMmorpadTsl (amrorpadrsl), rereporpadThl (KCEHO-
rpadThl);

e 00paboTKH (cBEXkHEe, KpHooOpaboTaHHBIE, GUKCHPOBAHHBIC, TIIOTAPATBACTHIOM, 00-
paboTaHHBIC SITOKCUCOSAMHEHUSIMY | T. 1I.).

Hlaposoii Knanan. Knaman Crappa-Onsapnca (Starr-Edwards) — nepBbrit MexaHnde-
CKMI1 UCKYCCTBEHHBIN KiamnaH cepaua. OCHOBHOE JOCTOMHCTBO ILIAPOBBIX MPOTE30B 3aKIO-
9aJoch B MX MEXaHMYECKOH HaI&KHOCTH U JONTOBEYHOCTH, a TaKkKe crocoOHOCTH obecte-
YHBaTh XOPOUIYI0 TEMOJUHAMUKY OpraHu3Ma JUIhTelbHOe BpeMs. [Ipu 3ToMm, nM3-3a 3Hauu-
TEJTBHOMN BBICOTHI MpOTE3a U OOIBIIOr0 00bEMA KOpITyca, MIapOBbIil KiIallaH B MUTPAJIBbHOM
MO3HLIUM MOXKET NEPEKPBIBATh BHIXOAHOW OTJEN JIEBOTO XKelyJo4Ka (IIPU €r0 MajioM pa3Mme-
pe), orpaHuIHuBas BEIOPOC KPOBOTOKA. C POCTOM YACTOTHI CEPACUYHBIX COKPAIICHUN KilamaH
OTKPBIBACTCA M 3aKpBIBACTCS HE IMOJHOCTBIO. JTO CIOCOOCTBYET TpOMOO3aM KIIANIaHOB,
TpoMOOIMOONIUSAM U XPOHHYECKOMY BHYTPHUCOCYIHCTOMY T€MOJIH3Y, YTO TpeOyeT MOKU3-
HEHHOW aHTHUKOAryJIsIHTHOW Teparnuu.

IloBopoTHO-THUCKOBBII KiaanaH. [Io cBoMM MeXaHHYECKHM KadecTBaM (MEeXaHUICCKas
Ha/IE&KHOCTD, JONTOBEYHOCTh (PYHKIIMOHHPOBAHUSI) BAPHAHTHI TUCKOBBIX MPOTE30B MPEBOC-
XomaT mapoBble. [IpoTes3sl 3TOro BMAa MMEIOT XOpOIIME T'eMOJUHAMHUYECKHE XapaKTepH-
CTHKH. | eMONn3 NpouCXOoANT B JOMYCTHUMBIX MpelesiaX U KOPPEKTHPYETCS MEIUKAMEHTO3-
Ho. IIpu momnepkaHuM MAlMEHTOM 33aJaHHOTO YPOBHS QHTHKOAryJSHTHOHW TEpamuu PHUCK
TpoMOO030B B TPOMOOIMOOIMIECKAX OCIIOKHEHHH COCTaBIIICT €IWHUIIBI TPOIeHTOB. Oc-
HOBHOE JIOCTOMHCTBO: UX BBICOT2 B 3aKPBITOM COCTOSIHWHM HE TpeBBIMIaeT 7 MM (y IIapo-
BbIX — 20 MM 1 GoJee). M3-3a cMeleHns: ocu IOBOPOTa ANUCKA KJIaraH MPH OTKPBITHH UMEET
JIBa IIPOXOJHBIX OTBEPCTHUS — OOJIBIIOE U Maoe.

JABycTtBOopuaThiii kjaanaH. OCHOBHBIM MPEUMYLIECTBOM SBIISETCS CaMblil HHU3KHUI
nmpoduas (Cpear MEXaHHMYECKUX KIIAIlaHOB), HAJIWYHE IICHTPAILHOTO KPOBOTOKA depes
KJIalaH, a TakKe YCTpaHEHHE «30HBI MajJoro OTBEPCTHs», OTBETCTBEHHOW 3a TPOMOO3HBI
U IUCOYHKIMH MOBOPOTHO-AMCKOBBIX KOHCTpyKuui. [lmomane oTkpeitus 2.4-3.2 cm?,
yros oTkpsITHs — 80°. OOIUM cO BCeMH MEXaHHYECKMMHU KJIallaHAMH HEOCTATKOM SIBJISI-
eTcsl He0OXOAUMOCTD B ITOKU3HEHHOW aHTHKOATYJISTHTHON Tepanuu. B To ke Bpems B city-
yae 3aKJIMHUBaHUS OJHOW M3 CTBOPOK HE MPOUCXOJUT MTHOBEHHOI'O HAapYLICHUS TeMOJIU-
HaMUKH cepAla.

TpexcTBopuaTthlii kjaanad. [[py NMOJHOM OTKpBIBAaHWH CTBOPOK Ha yroia — (87-89)°
oOecrieunBaeTCs LIEHTPaIbHBIN MOTOK KPOBHU, CO3AaBasi yCIOBUS OiM3KHE K (u3nomoruye-
CKUM. BrImosHeHne kKopryca U3 THTaHa oOecredrnBaeT JOJITOBEYHOCTh KJIallaHa M 3a CYeT
€ro MPOYHOCTH IO3BOJISICT JOOMTHCS MHUHUMAJIBHOM TONLIMHBI, YBEIMYMBAS TEM CaMbIM
IUIOIA/b IIPOXOAHOrO 0TBepcTUsl CyIEeCTBEHHO CHIDKAIOT IOTPeOIeHNE aHTUKOAryJIsTHTOB,
YPOBEHb IIIyMa, TeMOJIN3 KPOBU M BEPOSTHOCTh IIOBTOPHOW WMILIAHTAIH.
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YcTaHOBKA KIIATAHHOTO MPOTE3a MOXKET MPOBOIUTHCS IBYMSI OCHOBHBIMH METOJIaMHU:

e OTkphITas omepanus Ha CepAle — TPaJUIHOHHBIA METOH, NMPH KOTOPOM TpyIHas
KJIETKa BCKPBIBAETCS, CEP/Ille OCTAHABIMBAETCS, U YCTAaHABIMBAETCS TPOTE3 C MCIOIH30BA-
HUEM HCKYCCTBEHHOTO KPOBOOOPAICHHUS.

e MuHMMAaJbHO WHBA3UBHBIE U TPAHCKATECTCPHBIC MCTOJbl — BKJIIOYAKOT HNPOUCAYPY
TAVI (TpaHckaTteTepHas UMIDIAHTAITUS aOpTaIbHOTO KjamaHa), MpH KOTOPO# JOCTyH OCy-
IIECTBISIETCS Yepe3 OeIPEHHYI0 apTEePHIO.

OTH METOBI 0COOEHHO aKTyallbHBI JJIs TAIIMEHTOB C BEICOKUM OINEPAIIHOHHBIM PUCKOM.

YcTaHOBKa KIIAIAHHOTO TPOTE3a COMPSKEHA C PSIOM BO3MOXKHBIX OCIOKHEHUM:

e Tpom0OooOpa3oBaHre: 0COOEHHO aKTyallbHO JII MEXaHHYECKHX KIIAllaHOB, TpeOyeT
aHTHKanYHHHTHOﬁ TCparuu.

e VH(bekunoHHBIN SHAOKAPAUT: BOCHAICHHWE BHYTPEHHEH OOOIOYKH Cceplia, MOXKET
MOpakaTh UMILIAHT.

e JlereHeparusi OMOJOTHYECKHX KIIATIAHOB: CO BpEMEHEM MPOUCXOAUT KaTbITU(UKAITUSI
U yTpara THOKOCTH.

e [lapampore3Has yTeuka: HECOOTBETCTBHE MEXKIY KpasMH MPOTE3a U TKAHBIO Cepilia
MOJKET IPUBECTH K 00pAaTHOMY TOKY KPOBH.

Tem He MeHee, IpHU COONIOJIEHNH PEKOMEHAANUN W PETYISIPHOM KOHTpOJIe OOJBIIH-
CTBO MAI[UCHTOB KUBYT JIOJIFOW U aKTHBHOM JKU3HBIO.

CoBpeMeHHBIC MCCIICIOBAaHUS HAIIPaBJICHBI HA pa3paboTKy OMOMPOTE30B HOBOTO IOKO-
JICHHsI C YBEITMYEHHBIM CPOKOM CITYyObI U CHIDKEHHBIM PHUCKOM Kanbliuukanuu. Vcnoms-
3YIOTCS MTOJIMMEPHBIC MaTePHalIbl, TKaHEBask HHxKeHepus U 3D-neyars. Takke akTUBHO pas-
BUBACTCs HANPABJICHUE CO3/IaHMsI KJIAITAHOB HA OCHOBE CTBOJIOBBIX KJIETOK MAlMEHTA.

Krnananaple mpoTe3sl WTPAIOT KU3HEHHO BAXKHYIO POJb B JICUSHHH ITOPOKOB CEpIIla.
Br16op Mexy MEeXaHHMYECKUM M OHOJOTHYECKHUM KIIAllaHOM OCYIIECTBISETCS WHIAMBHIY-
albHO, C YYETOM BO3pacTa, COMYTCTBYIONIMX 3a00JIeBaHUMN M 00pa3za XU3HU IMalUeHTA.
Ycenex orepanuu BO MHOI'OM 3aBUCHUT OT KBaIII/I(i)I/IKaHI/II/I XUupypra, TCXHOJIOTMU BMEIIATCIIb-
CTBa U MOCIIEAYIONIETO HAOIIOICHYIS.

AHTI'NOI'PA® JJIA IPUMEHEHUSA B MEJIUIIUHE, OBPA30OBAHUUA
N HAYKE

B.H. IOur'?, C.H. Knumosckuii?, E.JI. ®exopuenkxo?’, A.A. Kanypun', JI.B. FOgun'

L IB®Y, Bnaousocmok, Poccus, yung.bn@dvfu.ru, katsurin.aa@dvfu.ru, iudin.dv@dvfu.ru
2 CKB 000 “TOMOTPOHB”, Braoueocmok, Poccus, yungline@yandex.ru,
skylab@yandex.ru

JKuBble cucTembl paccMaTpuUBaArOTCA 4Y€pEC3 MpU3MY HX MeTa0OTUYECKIX IpoLcCCoB,

pocrta, aganTany U pa3BuTss. OO0CHOBBIBACTCS HEOOXOMMOCTD CO3/IAaHMS CUCTEM BU3yasIH3a-
[N KPOBEHOCHBIX COCYJIOB JUIS 3HAYHUTENLHOTO YIYUIICHHUS MOHUMAHHUS 3THUX MPOIECCOB.
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[Ipennaraercss MeTo BU3yalH3alUUd KPOBEHOCHBIX COCYIIOB M TEXHOJIOTHS JUJISl CO3JaHUS
aHruorpada IIMPOKOrO CIEKTpa MPUMEHEHUS, BKIIOYAIOIIETO HAYYHBIC HCCIICIOBAHUS
B JKMBBIX CUCTEMaX, JIOKa3aTeIbHYI0 MEJIUIIMHY U ITPAKTHKYM B 00pa30BaTeIbHOM IPOIIECCE.

Beenenne. J)KuBnie cucreMbl (QYHKITMOHHPYIOT OJarojapsi MHOXKECTBY B3aUMOCBSI3aH-
HBIX METa0OJMYECKUX MPOIIECCOB, 00ECIIEUNBAOIINX MTOAEPKAHIE KU3HU, POCT U Pa3BH-
THE OPTaHU3MOB, a TaK)Ke MX QIaNTalHIo0 K okpyxaromieit cpene [1]. KpoenocHsIe cocy bl
UTPAIOT KITIOYEBYIO POJIb B 00ECIICUCHUH OpTaHn3Ma HE0OXOIMMBIMU BEIIECTBAMU U KUCJIO-
pOJIOM ¥ B yJaJCHHUU IMPOIYKTOB OOMEHA ISl MOJICPKAHUS JKU3HU, POCTA U Pa3BUTHS
B XKHBBIX cucTeMax. [[03ToMy co3faHne CUCTeM BHU3yalH3allMd KPOBEHOCHBIX COCYIOB CY-
MIECTBEHHO YIIyYIINT MOHUMaHUE 3TUX MPOIECCOB!

1. Merabonu3m: KpoBeHOCHBIE COCYyIbI 00ECHEUMBAIOT TPAHCIIOPT MHUTATENBHBIX BeE-
IIECTB M KUCIIOPOJia K KJIETKaM, YTO SIBIISIETCSI OCHOBOW METabOIIMUYECKUX MpoIieccoB. Busy-
aNMM3anus COCYANCTON CETH IMO3BOJISET MCCIeN0BaTh, KaK pa3IMYHbIe TKAHU ITOyJaloT He-
00X0IMMBIE BEIIECTBA U KAK OHU pearupyroT Ha U3MEHEHHS B METa0O0IHM3ME;

2. Poct u passutue: B mporecce pocta u pa3BUTHS OpraHU3M TpeOyeT aJleKBaTHOTO
KpOBOCHAOKEHHU Il 00ecIedeHusT BCceX TKaHEeH HEOOXOTUMBIME pecypcamu. Busyanmsa-
1IUs1 KPOBEHOCHBIX COCYJIOB IIOMOTAET OTCIICKHBATh M3MCHEHHUS B MX CTPYKTYpe U (YHKIIHU
Ha Pa3IMYHBIX CTAUSIX PA3BHUTHUs, HAIPUMED, B IMOPHOHAIEHOM TIEPUOJIC WM TIPU PEereHe-
panyu TKaHel. DTO MOXET JIaTh MPEJCTaBIEHHE O TOM, KaK COCYAMCTas CETh aallTUPYETCS
K MMOTPEOHOCTSIM PacTyIIEero OPraHu3Ma;

3. AnanTamus u 3BONIONMS: M3ydeHne COCyIHUCTON CHCTEMBI B Pa3IUYHBIX YCIOBHSIX
(HarmpumMep, pu (HU3MUECKOI aKTUBHOCTH WIIM CTPECCE) MOXKET 10Ka3aTh, KaK )KHUBBIE Opra-
HU3MBI aJaNTHPYIOTCSA K M3MEHEHUSAM B OKpY’Karomiei cpene. Busyanmsamust cocyaoB mo3-
BOJISIET WCCIEAOBATh MEXaHW3MEI, JISKAIINE B OCHOBE DTHUX aNalTalldid, 9TO MOXET OBITh
MOJIC3HO TSI IOHUMAHUS YBOJIIOIUOHHBIX TPOIIECCOB;

Takum o00pa3oM, CO3MaHHWE CHUCTEM BHU3yallM3alliM KPOBEHOCHBIX COCYJIOB SBIISETCS
B)KHBIM MHCTPYMEHTOM I WCCIIEIOBAaHUS META00IN3Ma, POCTa W PA3BUTUS KUBHIX CH-
CTEeM, 4TO CIIOCOOCTBYET Oojiee TiTyOOKOMY MOHUMAHHUIO OMOJIOTHYECKUX TPOIIECCOB M Pa3-
paboTKe HOBBIX TIOJXO/I0B B HayKe.

B HacTos1ee BpeMs B I0Ka3aTeIbHON MEIUITMHE pa3paboTaHbl U MPUMEHSIOTCS WHBA-
3WBHBIC W HEMHBA3WBHBIE METOMBI aHTUOTPAdUU JJIT UCCIENOBAHUS COCYIUCTBIX CHCTEM.
TpanuuroHHBIE WHBA3WBHBIE IMOAXOABI K aHTHOrpaduu OCHOBaHHI Ha BBEJCHHH KOH-
TPaCTHBIX BEIIECTB B KPOBEHOCHBIE COCY[IbI, KOTOPBIC TPEOYIOT MPEIBapUTEIHHOIO aHa-
Ju3a 1a00paToOpPHBIX JTaHHBIX KOAryJorpaMm M TPOMOOIIMTOB B KPOBH, aHa/iM3a (DyHKIIMH
MOYeK, MyHKIHH COCYIOB W KaTeTepu3alnd C HEOOXOAMMBIM TOCIEOTepalnOHHBIM
HaOJIFO/ICHHEM 3a TMalMeHTOM, 4TO 00yCiIaBiIuBaeT He OE30MacHOCTh IS MAIlMeHTa U He
OTIepaTUBHOCTH MeToja [2, 3]. HenHBa3uBHBIC MeTO/IBI aHTHOTpauu, HE TPEOYIOIINE HC-
MOJTH30BaHUSI KOHTPACTHEIX MPENapaToB, He 0OHAPYKUBAIOT KPOBOUBIUSHUS, aHEBPU3MBI
M CTEHO3bl, IMEIOT OTPAaHMUYEHHS 0 pa3pelrarell CltoCOOHOCTH MPU HU3KHUX CKOPOCTSIX
KPOBOTOKA ¥ HETOYHKI IIPH JIMATHOCTHKE COCTOSHHS COCYANCTON cucteMbl [4]. Kpome To-
ro, YCIIOBUEM MPUMEHEHUSI COBPEMEHHBIX HHBA3UBHBIX U HCMHBA3WBHBIX METOJIOB aHTHO-
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rpadun sBISETCS HANIWYUE CIEIUATH3UPOBAHHBIX KaOMHETOB, COOTBETCTBYIOIIUX TpeOo-
BAaHUSIM aCENTHUKU U AHTUCENTHUKH, YTO MPEJONpeNeisieT HEBO3MOXHOCTh MPOBEICHUS
MOOMJILHBIX UCCIIEJOBAHUMN.

B mpaxTukyme 00pa3oBaTenbHBIX MPOIECCOB MPUMEHEHHE COBPEMEHHBIX aHTHOTpadoB
JUTSL ICCTIEIOBAHUS COCYAMCTHIX CUCTEM KpaiHe OrpaHHMYeHO BCIIEJCTBHE He 0E€30MacHOCTH,
HE OMEPAaTUBHOCTH U BHICOKON CTOMMOCTH MPOIEAYD.

Taxum 00pa3oM, coBpeMeHHBIC aHTHOTPa(bl, XOTSI U UMEIOT OOJBITON MOTEHITHAT JIJIs
M3y4YeHUsI MeTaboIn3Ma U Pa3BUTHS KUBBIX OPTaHU3MOB, HE HAXOJAT MIUPOKOTO MPUMEHE-
HUSl B HayYHBIX HCCIEIOBAHMUIX. DTO CBA3aHO C MX OTPAaHUYEHHOW pa3pelrarieii crocoo-
HOCTBIO, TIOTEHIIMATFHOW HEOE30MacHOCTHI0 M CIOKHOCTBIO B HCIOJB30BAaHUH. JTH JKe
(dakTopsl nenaroT aHruorpadel MeHee 3PPEKTUBHBIMU U B JIOKA3aTEIbHON MEIUIIUHE JIs
BBISBJIICHUS TaKMX NpoOieM, Kak KPOBOU3JIMSIHHS, aHEBPU3MBI U CTEHO3bl. Kpome Toro,
B KOHTEKCTE JOKA3aTeIbHON MEIUIMHBI, BRICOKHE 3aTPaThl Ha MPOLEAYPhl U PUCKHU IS Ha-
[IUEHTOB OTPAHUYMBAIOT MX MCIIOIH30BaHNE B 00pPa30BaTEIbHBIX LENSIX, 9YTO HETATUBHO CKa-
3BIBACTCS HA 3(PPEKTUBHOCTH O0YUYCHHS CTYICHTOB U 00Pa30BaTEIILHOTO MPOIEcca.

Hens padoTel. PazpaboTka MeToma ¥ TEXHOIOTUH CO3AaHUS MOOMIEHOTO 0O€301acHOTO
M OTIEpPaTHBHOTO B MPUMEHEHHH, aHTHOTpada IS HCIOIB30BaHUA B MeIuIlMHe, 00pa3oBa-
HUU U HayKe.

Metoasl m mMaTepuaabl. B nanHo# paboTe IS MOCTHIXKEHUS TOCTaBICHHOW IENH
MIPUMEHSIETCST BUXPETOKOBBIM METOJ MarHUTOMHIYKIIMOHHON aHTHorpadun (MHUA), koTo-
pas mpencTaBisieT COOOW CIEIUATH3UPOBAHHBIA METOJ] MarHUTOWHIYKIIMOHHOW TOMO-
rpaduu (MUT) [5]. OcHoBHas unes MUA 3akirodaercs B UCMOJB30BAHUM UMITYJIBCHOTO
MAarHdTHOTO MOJS JJIsi CKAHUPOBaHMsS KPOBEHOCHBIX COCYIOB U OpraHoB. B mponecce
MUA 0o0BEKT UcCIe0BaHUAS M ASTEKTOP MAarHUTHOTO TIOJISA pa3MEMIaloTCs B OIpeeiIcH-
HOH KoH(uryparnuu. [Ipu akTUBaIuu MarHUTHOTO TOJISI B OOBEKTE BO3HUKAIOT BUXPEBHIC
TOKH, KOTOpBIE 3aTeM (DUKCUPYIOTCA MPUEMHHUKaMHU. DTH JaHHBIE MO3BOJSIOT BOCCTAHO-
BHUTH NMPOBOJIMMOCTH O0BEKTA, CO37aBasi N300paKeHUS KaK ABMKYIIEHCS KPOBU B COCYIax,
TaK M CTATUYHON KPOBH, YTO OCOOCHHO BAXKHO JUISI TUATHOCTHUKH Pa3IUYHBIX COCYIHUCTHIX
3a0oneBanuii. OgHAKO, HECMOTPS Ha MPEUMYINECTBA, CYIIECTBYyIOImme MeTonsl MUA
CTaJIKUBAIOTCS ¢ pAAOM orpaHuueHuil: 1. HyBCTBUTENbHOCTH K moMeXxaM: Bricokuil ypo-
BEHb ITOMEX M HU3KAas YyBCTBUTEIHHOCTH K IMPOBOJUMOCTH OOBEKTa M3-3a MApa3UTHBIX
eMKOCTHBIX cBsizeil; 2. [IpocTtpaHcTBeHHOE paspenienue: Huskoe paspenieHue u3obOpaxe-
HUW W3-32 HEOOXOJMMOCTH YBEIWYCHHS Pa3MEpPOB JATYUKOB IS MOBBIIMICHUS YYBCTBH-
TenpHOCTH; 3. Metoamueckue ommOkn: OmuOKH, BO3HUKAIOMINE MPH MHOTOKaHAIBHBIX
HU3MEPCHUSX, TPEOYIOT CIIOKHBIX HEJIMHEHHBIX peoOpa3oanuil; 4. Huskas TexHoaorHY-
HOCTh: CII0HOCTh B HCIIOJIH30BAHWU OOJBIIOTO KOJWYECTBA MCTOYHHKOB U JaTYUKOB
MarHUTHOTO TIOJISI 171l CKaHHPOBAHUS O0BEKTa.

B mpennaraemom nogxone MUA co3paroT nepecekaronuii 00beKT BEKTOP HHIYKITHH
MarHuTHOTO TOJIS, TP 3TOM, IPUEMHUKOM MarHUTHOTO MOJIS (PUKCHUPYIOT B3aUMOICHCTBHE
¢ 00BEKTOM TOJBKO TOW YaCTH MAarHUTHOTO MOTOKA, KOTOpas mepecekaeT 00BEKT M0 BEKTO-
Py MHIYKIIUH MAarHATHOTO TOJSA. JTO TMO3BOJSET UCKIIOUYATh METOINYECKYIO0 OMIHOKY MHO-
rokaHanbHBIX MUA, Tak Kak HET HEOOXOAMMOCTH MPUMECHEHHUS HEJIMHEWHBIX MPeoOpa3oBa-
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HUH TpY peleHni 00paTHBIX 337a4 BOCCTAHOBIICHUS N300pakeHn. BuxpeBbie TOKH, HaBe-
JICHHbIC MarHUTHBIM TI0JIEM B HCCIIEIyeMOM OOBEKTEe, U3MEPSIOT MO OCH THOKOTO MarHuTo-
MPOBO/IA, COEAMHEHHOTO C UCTOYHMKOM MAarHWTHOTO Mmojisi. Takoi moaxosa MOBBHIIMIAET TOU-
HOCTh METO/a 3a c4eT (UKCAIMF MPUEMHHUKOM MAarHUTHOTO TOJIS JIUIIb OZHOPOIHOHN CO-
CTaBJIAIONIEH MarHUTHOTO IMOTOKA, WHAYIIUPYIOIIETO BUXPEBOH TOK B 00bekTe. [Ipu 3ToMm,
JUTS TIOBBIILIEHUS] IPOCTPAHCTBEHHOTO Pa3peIIeHUs, IPOCTOThl U TEXHOJIOIMYHOCTH CKaHU-
POBaHHUS UCIIONIB3YETCSI OJUH UCTOYHMK M OJUH MPUEMHUK MarHUTHOTO TIOJS, IPUYEM NpH-
€MHHUK pa3MellleH BHyTPH TMOKOTO MarHMWTOIPOBOAA, BIIONb €ro IMEHTpPaNIbHOH ocu. BHyT-
PEHHHI TUaMETp MHAYKIIMOHHOTO JaT4YWKa — MpUeMHHKa coctaBiser 0.5 mm. [ moBbI-
nIeHus "CKaHMUpYIOIIeH anepTypsl” WiK "anepTypbl BHIOOPKH" HAKOHEYHHWKU THOKOTO Mar-
HUTOIIPOBO/IA BBHIMIOJHEHBI B BHJAE CHEIHAJbHOW OKOHLIOBKHM C JHaMETPOM OTBEpCTHUS
d =1 mm. Ilpu BHyTpeHHEM TuaMeTpe MarHuTonpoBoga D = 10 MM cKkaHUpYIOIIas anepry-
pa coctaBmsger o = 0.05 MM wim 50 MKM. 3aMeTHUM, YTO TEXHHYECKH BO3MOMKHO TOOUTHCS
amepTyphl 0 paHOH 5 MKM, YTO CPaBHHUMO C AMaMETPOM KamuyuisipoB. OKOHLIOBKH THOKOTO
MarHUTONPOBOJIA 3aKPEIICHbI Ha pabOYMX OpraHax ABYX MaHMITYJIATOPOB. AJTOPUTM CKa-
HUPOBAHMUS OOecleYnBaeT 30HANPOBaHHWE OOBEKTa OJHWM BHAOM MarHUTHOTO mois. s
00pabOTKH MOJTYYSHHBIX N300paKEHNH pa3paboTaH allTOPUTM PEKOHCTPYKIIUU ABYXMEPHOU
MOJIEIM COCYJUCTOH CHCTEMBI, KOTOPBIH IO3BOJIAET CHATh OIPaHWYEHHs IO MPOCTpaH-
CTBEHHOMY Pa3pemIeHHI0 MPH MaJbIX CKOPOCTSX KPOBOTOKAa B Kamwyurapax. st 3amuTs
OT BHENIHUX JJIEKTPOMArHUTHBIX ITOMEX MarHWUTOIIPOBOJ BHIIIOJIHEH 3KPaHUPOBAaHHBIM Ha
OCHOBE MEJHOW ceTKH. /ISl MOBBIIEHUS TOYHOCTH Iepe] HadaaoM W3MepeHHi pabouee
MPOCTPAHCTBO aHTHOTrpada KaaHOpyeTcsi ¢ UCIOJIL30BAHUEM TECTOBOH MOJIENH O0BEKTa,
YTO TO3BOJIIET MMPOBOANTH PEKOHCTPYKIMIO M300pa’keHUIl HA OCHOBE CPAaBHHUTEIHHBIX H3-
MepeHui. [[ist morydeHus: Kak CTaHAapTHBIX, TaK M CIEUAIN3UPOBAHHBIX aHTHoTpaduye-
CKMX HM300paskeHHH oOecrieyeHa BO3MOKHOCTH MPOW3BOJIFHOTO MOBOPOTa BEKTOpa MHIYK-
IIUU MarHUTHOTO TIOJIST IBYMSI MAHUITYJIITOPaMH.

Texuuueckas peanmzanus MUA ocyiecTBieHa Ha OCHOBE JIBYX MaHUITYJISITOPOB C IIIe-
CTBIO CTEIIEHSIMH CBOOOIBI, KOTOPHIE 00ECTIEYNBAECT TOYHOE MO3UIIMOHUPOBAHIE NCTOYHNKA
U JIETeKTOpa MarHWTHOTO TOJS B Pa3IMYHBIX MPOEKIMAX U MPOBEACHUS KaK CTaHAapT-
HBIX, TaK U CIEIUAIN3UPOBAHHBIX aHTHOTPa(UIeCKUX HCCICTOBAHMA, BKIIFOYas KOPOHAp-
HYIO0 aHTHOTpaduio U aHTHorpaduio nepudepudecknx cocymaoB. s oOpaboTku morydeH-
HBIX M300paKeHUI MPUMEHSETCS aIrOPUTM PEKOHCTPYKIMU ABYXMEPHOM MOJETH COCYIH-
CTOHM CHCTEMBI, YTO 00eCTIeUnBaeT MOIyUeHHE KaJpa C TEMIIOM A0 2 MUHYT. MaHHITYISTOD
MOJTyJIbHOW KOHCTPYKIIMH C MHTEJUIEKTyalIbHBIMA 3BEHBSIMH W aJJallTHBHBIMU aJITOPUTMaMU
yrpasienus. HTeIekTyanpHas cuctemMa ynpasieHus Manumyisitopom "INCONTROL"
yrpouiaeT ynpasieHHe poOOTaMu Ui ONepaTopoB Oe3 ombiTa nNporpaMMupoBanus. TexHu-
yeckue xapakrtepucTuku cucteMsl "INCONTROL" no3BossitoT ucnonib30BaTh €€ B 3a7adax,
rae TpedyeTcsi BBICOKAsh TOYHOCTh M MUHUMAJIBHBIC 33JiepKKH. TOYHOCTH MO3UITMOHUPOBA-
Hus coctapiseT £0.1 MM, 4TO 0OecTeunBaeT BHICOKYIO MPOCTPAHCTBEHHYIO Pa3peIIaroNIyto
CHOCOOHOCTB, @ BpeMs OTKJIWKa 10 10 MUIIHCEKYH]I MTO3BOJISIET MOMYYUTh OJHO H300paske-
HUE B TEYCHUH BPEeMEHHU He 0oJiee 2 MUHYT.
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B poGotusupoBaHHBI KOMILIEKC 3a0xeHa moaaepxka cranaaptoB URDF u SDF mus
paboter ¢ CAD/CAM cucremamu aisi obecrieueHHs COBMECTUMOCTH C CYIIECTBYIOIIMMHU
anmapaTHBIMU CPEACTBAMM IIPENCTaBIeHUs M300pakeHuil. [ amanTanuy K pa3inyHbBIM
YCIIOBUSM MIPUMEHEHHS UCTIOIh30BaHa TEXHOIOTHS MAITMHHOTO O0YYEeHHUS, a I O0yUeHHS
MOJTE30BATENSl — WHTYUTUBHBIA WHTep(delc C NeMOHCTpanuel NeHCTBUI MaHHUITYIISTOPOB.
OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTHI aHTHOrpada MpOBEpEHbI B peallbHBIX YCIOBHSAX,
YTO COOTBETCTBYET YPOBHIO TeXHOJOTHuecKoi roroBHOCTH YI'T 6.

Pe3yabTaTtbl. Pazpaboran metom MUA u co3man MOOHMITBHBIN, O€30TacHBIA M Omepa-
TUBHBIA B MPUMEHEHUHU aHTHOTrpad ¢ ypoBHeM TexHolorudeckoi roroeHoctd YI'T 6. Cka-
Hep aHruorpada peann3oBaH Ha 0a3e IBYX MaHUIIYJIATOPOB KaXk[as C IIECTHIO CTEIEHIMH
cB00O0/IbI, KOTOPBIE 00ECIEUYNBAIOT TO3ULIMOHUPOBAHNE UCTOYHUKA U I€TEKTOpa MarHUTHO-
TO TOJIS B TPeOyEeMBIX MPOEKINAX. ANTOPUTM CKaHHUPOBaHHs 00ecredurnBaeT 30HIUPOBaHIE
00BeKTa OJHUM BHJIOM MarHUTHOTO Todisi. "CkaHupyrolas aneprypa’ Wil "anepTypa BbI-
oopku" He npesbimaet 0.05 MM 1 MoxeT ObiTh oBeneHa 10 0.005 mm. s 00paboTKH 110-
JyYEHHBIX H300paKeHHI pa3paboTaH aNrOpUTM PEKOHCTPYKLIHH ABYXMEPHOH MOJENH CO-
CYIMCTON CHCTEMBI, KOTOPHII ITO3BOJIIET CHATH OTPAaHUYCHHS IO TIPOCTPAHCTBEHHOMY Da3-
PEIIEHUIO TIPY MAJTBIX CKOPOCTAX KPOBOTOKA B KaIlTMILISAPAX.

3akawuenne. Pa3paborka meroma MUA u co3manue mMoOmibHOro anruorpada, 0es3-
OITACHOTO W OTIEPATHBHOTO B MPUMEHEHHNH, OTKPHIBAET HOBBIE BO3MOXXHOCTH B OOJIACTH Me-
TUITMHCKOW TUArHOCTHKHU. HanmpuMmep, mpuMeHNM JUTS TAllMeHTOB, UMEIOIINX aJUIepPTHI0O Ha
KOHTpPAcCTHBIE BEIECTBA MM CTPAJaOLIMX OT MOYEYHOM HEAOCTAaTOYHOCTH, a TaKXKe MpHU
W3y4YeHHH Iporecca GOpMUPOBAHUS KPOBEHOCHBIX COCYJIOB B TKAHAX OIyXOJEH JJIsl IOHH-
MaHU UX POCTa U MeTacTasupoBaHusa. OTCYTCTBHE HEOOXOIMMOCTH B KOHTPACTE YCKOPHT
MPOIECC TOJATOTOBKH U MIPOBEACHUS MCCIIENOBAHUM, CHU3HUT 3aTPAThl HAa TPOLETYPHI U TI03-
BOJIUT MPOBOJUTH MOHUTOPHHI XPOHHUYECKHX 3a00JIeBaHUN IJIsi OTCIEKHUBAHUS AUHAMUKH
1 3¢ deKTHBHOCTHU JieueHuss. AHrHOTpad He TpeOyroluii BBEICHUS! KOHTPACTHBIX BEIIECTB,
MO3BOJIUT aJaTHPOBATh €ro I WCIOJB30BAaHHWA B Hayke M oOpaszoBaHuu. Hampuwmep,
B OHMoIIOTMU U OMOTEXHOJIOTHH ISl pa3pabOTKH METOJIOB CO3/IaHUS MCKYCCTBEHHBIX TKaHE!
C pa3BUTHIMH KPOBEHOCHBIMU COCY/JaMHU B TKaHJIX OpraHM3Ma, AJs MX YCIEIIHON MHTerpa-
UM B TPAHCIUIAHTAHT, B MCCICAOBAHUU S(PPEKTHBHOCTU Pa3IMYHBIX METOAOB IOCTABKH
JIEKapCcTB Yepe3 KPOBEHOCHBIE COCYHIbl K OpraHaMm Wi TKaHsM. KpaiiHe mepcrneKTHBHBIM
MPEJICTABIIICTCSl IPUMEHEHNE WHHOBAIIMOHHOTO aHruorpada B (apmarieBTHKe Ui HCCIie-
JOBaHU ¥ pa3pabOTKHW HOBBIX JIEKAPCTB, CBSI3aHHBIX C COCYIUCTHIMU 3a00JIeBaHUSMH
Y BO3JICUCTBHEM Ha KpoBooOpalieHue. B reHeTrke - il MOHUMaHUS TeHETHUEeCKUX (haKTo-
POB, BIMSIOMINX HA Pa3BUTHE COCYAOB. MOOHMIBHBIN aHTHOTpad MOXKET CIIY)KUTh Y4eOHBIM
MHCTPYMEHTOM JUIsl CTYyIEHTOB U Bpaueil, M03BOJIsAA UM NPAaKTUKOBATh HABBIKH JUArHOCTUKU
W JICUCHHS] B PEATBbHBIX YCIOBUSAX 0€3 pucKa JUisl MaleHTOB. DT HaNpPaBJICHUs MOKa3bIBa-
0T MHOTOOOpasue cep MpUMEHEHUST MHHOBAITMOHHOTO METOa aHTuorpaduu 3a Impejesa-
MU TPaTUIIOHHOW MEIUIIMHBI, YTO OTKPHIBAET HOBBIE BO3MOXKHOCTH JUIS HCCIEOBaHHUN
Y TPaKTHYECKUX MpHiokeHnH. Heo0XoanuMo OTMETHTh aKTyalbHOCTh MPUMEHEHHUsS pa3pa-
6oraHHOTO aHrHorpada A SKCTPEHHBIX CUTYalllil B YCIOBUAX yNaJ€HHBIX PailiOHOB, I/ie
JIOCTYT K COBPEMEHHOMY MEIUITTHCKOMY 000PYIOBaHUIO 3aTPYTHEH.
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A method for visualizing blood vessels is proposed for the development of an
angiograph with a wide range of applications, including scientific research in living systems,
evidence-based medicine, and practical training in educational settings.

Objective, methods, and results of the study. The application of modern angiographs
is limited due to low safety, insufficient mobility, lack of efficiency, and high cost of
examinations [1, 2, 3]. A pulsed eddy current method of magnetic induction angiography
has been developed for obtaining images of both moving and static blood in vessels without
the introduction of contrast agents. The developed method uses a single magnetic field
source. Moreover, to protect against external interference and reduce the influence of
parasitic couplings, the receiver is placed inside a shielded flexible magnetic circuit along its
central axis. This eliminates methodological errors of multichannel systems and improves
accuracy by recording only a homogeneous component of the magnetic flux. The technical
implementation is based on two manipulators with six degrees of freedom and the
INCONTROL intelligent control system, ensuring precise positioning and high spatial
resolution. The reconstruction algorithm generates a two-dimensional model of the vascular
system with a sampling aperture of up to 0.05 mm, allowing visualization of capillaries.
The newly developed angiograph has a technological readiness level of UGT®6. It offers new
medical applications, including monitoring chronic diseases, diagnosing vascular anomalies,
and treating patients with contrast allergies. This development opens up new possibilities in
biomedical research, biotechnology, pharmaceuticals, and genetics, and can serve as a
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teaching tool for students and physicians without risk to patients. The absence of the need
for contrast accelerates the preparation and execution of examinations and reduces
procedure costs.
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B cratee paccMOTpeHO NMpHUMEHEHHE MHCTPYMEHTOB TEOPHH peIIeHHs HM300peTareib-
ckux 3agaud (TPU3) nns ananmsa mepcreKTUBHBIX WH)KEHEPHBIX pelIeHUi B 00nacTu ceid-
CMOCTOMKOTO CTPOUTEILCTBA.

VYder celicMuyeckux 0COOEHHOCTEH MECTHOCTH TMPH CTPOUTEIBCTBE HEOOXOAMM,
B IIEPBYIO ouyepenp, paau Oe3onacHoCTH Jroaei. Tak B pe3ynbrare 3emieTpsiceHns: B MbsiH-
Me B Mapte 2025 roma morubiau mo MeHbirel Mepe 5300 genoBek u 6omee 7100 momyummm
paHeHHa. AKTYallbHOCTh CTPOUTENHCTBA B CEHCMOAKTHUBHBIX PETHOHAX CBsi3aHA C HEOOXO-
JUMOCTBI0O MUHMMH3HMPOBATh BO3MOXKHBIE TOCIEACTBHS 3EMJICTPACEHUH U 3JaHUH M UX
oOurareneil.

PaccmoTpuM aHTHCEHCMHUYECKHE MEPONPUATHS C TOYKH 3PEHUS HUCIOJIB30BAHUS METO-
nosiornu TPU3.

Teopus pemeHns N300peTaTENbCKUX 3a7a4d — 3TO HayKa, IHO3BOJIAIOIIAs HE TOJNBKO BbI-
ABJISITH U PEIIaTh TBOPYECKHE 3aJayud B JI000I obiacTu 3HaHWHN, HO M pa3BUBAaTh TBOpUeE-
CKOe M300peTaTe/IbCcKOe MBIIUICHHE, Pa3BUBAaTh KaueCcTBa TBOpYECKOW juuHocTH [1]. U3y-
yenne TPU3 B BY3ax moxeT cmocoOCTBOBAaTh (POPMHUPOBAHUIO CIIEITHAIMCTOB, YMEIOIINX
HaWJIydIM 00pa3oM pemraTh CIOXKHBIC HecTaHmapTHBIE 3anaun. C 3Toi mensio B BI'TY ¢
2025 ronma BBOIUTCS Kypc mo m3ydeHuio TPH3 Ha Bcex CHENUATBHOCTAX CTPOUTEIHHOTO
¢axynbTeTa.

PaccmoTpum 3amady o0 obecrieueHHH ceHcMHUYECKOW 0E30HacHOCTH 34aHHS, HpPeasio-
JKEHHYIO JUIS aHaiw3a cTyleHTaMm, u3ydarommm TPU3. Jlns 3Toro mcmoib3yeM OIWH W3
TJIaBHBIX alropuTMoB MblnuieHus TPU3 yepes npotuBopeuus.

IIpotuBopeune — 3To 0gHO U3 ocHOBHBIX nouatuid TPU3 [2]. B TPU3 paccmarpuBaroT-
Cs TpY BUJIA IPOTUBOPEUUH:

— AZIMUHUCTpaTHUBHOE IPOTUBOpeUne — NoBepxHOCcTHOe npotuBopeune (I111);

— Texandaeckoe npotuBopedre — npotuBopedne Tpedosanuit (I1T);

— Odusnyeckoe npoTuBopedne — nporuBopedrie cporicts (I1C).
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CdhopmynupyeM aIMUHHCTPAaTHBHOE NPOTUBOPEYHE — MOBEPXHOCTHOE MPOTHUBOpEUUE
(I1IT). DTO MpOTHBOpEUNE MEXKITY TMTOTPEOHOCTHIO M BOBMOXHOCTBIO €€ yIOBICTBOPEHNUS [3].
Jist Hatero cirydast To IPOTUBOPEYHE MOYKHO CPOPMYITUPOBATH TaK:

3emiieTpsiceHre HE IOJDKHO pa3pyIIUTENbHO BIUATH Ha 3aaHue. Kak 3To crnenats?
Kak ObITB?

ITocme opMynmHpPOBKH aJAMUHUCTPATUBHOTO IPOTHBOPEUHS HEOOXOAWMO NeperTH
K (opMmynupoBke Oosee riybokoro TexHmdyeckoro mportusopeuns (I1T), koTopoe MOKHO
paccMaTpuBaTh Kak MPOTHBOPEYHE MEXIY OINPENeICHHBIMHA YacTsSMH, KaueCTBaMH WM Ta-
pamMeTpaMu CUCTEMEI [4].

IIT Bo3HUKAET MpH YIY4IIEHWH OJHUX YacTeil (ITapaMeTpoB) CUCTEMBI 3a CUET HEJOIY-
CTHMOTO yXyAleHus: qpyrux. OHO mpencTaBisieT co00i MPUUMHY BOZHUKHOBEHHS TTOBEPX-
HocTHOTO TIpotuBOpeuns (I1I1), yrmy6msas ero. B riry6une ognoro I1I1, game Bcero, JIexKUT
Heckonbko I1T.

715t BBISIBIIGHUSI TEXHHYECKOTO MMPOTHBOPEYHS PACCMOTPHUM Hally 3a1ady oOecredeHust
0e30macHOCTH 3[aHUSI B CEMCMHYECKOW 30HE C HCIOJNb30BAaHMEM CHCTEMHOTO IMOAXOIa
TPU3. IlpeactaBuM TEXHUYECKYIO CHCTEMY, COCTOAIIYIO W3 3[aHHSA, MacCHBa TPYHTa,
Ha KOTOPOM CTOUT 3TO 3[]aHUE, U CEHCMHYECKOTO CHIIOBOTO BO3JICHCTBUS (3eMIICTPICEHHS).

IToxcucremoii Hamel TEXHHYECKOW CUCTEMBI OyIeT SBISATHCA 3[aHHe. 3MaHUe COCTOUT
13 HAI3eMHOH YacTH U MOI3eMHOM yacth (pyHIaMeHTa).

Chopmynupyem TeXHUUIECKOE MTPOTHBOPEYNE:

C oaHOHM CTOpPOHBI, TOA3EMHAs YacTh 34aHus (PpyHIaMEeHT) HeoOXonuMa il BOCIIpUS-
THSI HArpy30K OT HAaJ3€MHOW YacTH 34aHUS U ATO XOPOILIO, C APYrol CTOPOHBI, BO BpEeMs
3eMIIeTpsICeHHs 4Yepe3 (DyHIaMEHT ITepelaroTcs CeHCMUYecKHe CHIIOBBIC BO3JCHCTBUS Ha
Ha/I3eMHYIO YacCTbh 3JaHHS U pa3pyllaloT €ro U 3TO MJI0XO.

Ha Texamdeckom ypoBHeE, KOT/Ia MBI OOHAPYKHUJIH MPOOJIEMY, C TIOMOIIBI0 CHCTEMHOTO
ananm3a TPU3 MOXHO TOMBITaTECS PENINTH MPpoOJeMy, HAIlpUMep, Yepe3 yCHIeHHE KOH-
CTPYKIHMHU 31aHUsI AJIsl IPOTHBOCTOSHHUS CeiCMHUYecKOMY Bo3JeiicTBrio. OHAKO 3TO pelle-
HUE HE BCerJa perraer npodnemy (puc. 1).

Puc. 1. CelicMOCTOMKHE 3IaHUS
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Cohopmynupyem ¢pusnueckoe mporuBopeune. Pusznueckoe MpOTHBOPEUHE, MU HMPOTHU-
Bopeune cBOMCTB (I1C) — Hanmune araMeTpaabHO MTPOTHUBOIIOJIOKHBIX CBOUCTB (HampuMep,
(U3NUECKUX) WIH COCTOSHUM y ONPeJICIEHHON YacTH TEXHUIECKOH CUCTEMBI [5].

BrusBrieHre ero He00OX0AUMO IS ONpEeAeTICHUS] MPUYHMH, TOPOAMBLIMX MPOTHBOpPEYNE
TpeOOBaHMIA, T. €. SIBIIICTCS AATBHEHITUM €ro yriryOaeHneM. Y TouHeHue (yriryOsaeHne) mpo-
THBOPEYHIA MOXKET TIPOIOIDKATHCS W TAJIbIIe ISl BBIABICHUS IEPBOTIPUINHBL.

st BeIsIBICHUST HEOOXOAMMBIX CBOIMCTB CHCTEMBI HY)KHO 3HATh HaIllpaBJCHUE, B KOTO-
POM JISKUT HJIeATbHOE PellieHNe — HJIeaNbHbIN KoHeuHbIH pe3ynsTaTr (UKP).

HKP — 310 ycmoBus, Korma mpobiieMa perraercss Hanbosee IpoCcThIM criocooom, 0e3 mc-
MOJIB30BAHUS IOTIOTHUTENBHBIX PECYPCOB U MOSIBICHUS HEHYKHBIX CBOICTB.

Cohopmynupyem MKP namelt 3anaun: ¢pyHIaMEHT BOCIPUHUMAET YCUIIUS OT HaJ3€MHOM
YacTH 3[aHVs W HE NepelaeT CEHCMHUYECKOe CHIIOBOE BO3JICHCTBHE Ha HAI3EMHYIO YacTh
3JIaHUS.

Ompenenum omnepatuBHyto 30Hy (O3) u omepatuBHoe Bpems (OB) B Hamieit 3amaue.
OmnepaTuBHas 30HA — 3TO YacTh CHUCTEMBI WJIM TPOCTPAHCTBA, TJIe MPOUCXOIUT OCHOBHOE
NIeHCTBHE, CBSA3aHHOE C pemaeMor 3amadeii. OmepaTruBHOE BpeMs — 3TO TIEPHOJ WIIH Bpe-
MEHHOW MHTEpBaJ, B T€UYE€HHE KOTOPOTO MPOUCXOAUT OCHOBHOE JAEUCTBHE MM B3aUMO/IEH-
CTBUE 3JIEMEHTOB CHCTEMBI, CBSI3aHHOE C PEIICHUEM 3a1a4H.

Puc. 2. Onpenenenre onepaTHBHOMN 30HBI

st namero ciyvast onepatuBHoid 30HOH (O3) OyeT 30Ha KOHTaKTa HAaI3eMHOM YacTH 3/1a-
HUS ¢ (PyHIaMEHTOM, orepaThBHEIM BpeMeHeM (OB) Oyzier [umMTeIbHOCTh 3eMIIETPSICEHHS.

Coopmymnupyem (usryeckoe MpOTUBOPEUHE TSl HAIISH 33/1a4H: B ONIEPaTHBHOM 30HE B Te-
YeHHE ONEPATUBHOIO BPEMEHM KOHTAaKT (pyHIAMEHTa C HAI3eMHOH YacThIO 3/aHUs JOJDKEH
OBITh, YTOOBI BOCIIPUHUMATh HATrPY3KH OT Ha/I3¢MHOM YacTH, U HE JIOJDKEH OBITh, YTOOBI HE Iie-
penaBaTh celicMIdecKoe Bo3aeicTBre Yepe3 GyHIaMeHT Ha HaI3eMHYIO YacTh 3/IaHHs.

B kadecTBe npuMepa MOXKHO MPEUIOKUTH CICAYIONINE PEIICHHS:

1 — coenaTh GyHOAMEHT Ha CEHCMOU3OIUPYIOMINX onopax (puc. 3, a);
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2 — YCTaHOBHTH B MECTE€ KOHTakTa ()yHIAaMEHTa C HaI3eMHOM YacThIO CEHCMOM30IIH-
py1uIue 31eMeHTsH (puc. 3, 0).

BO3MOH{HOE pELIJEHME . CXEMA YCTAHOBKH CEACMOM3O/IMPYIOLIMX

NIEMEHTOB

PyHAaMEHT Ha
20 EITMSM R0 UL
onopas

p . - B
i H 2-
—a EE T 2 O T e s e onopa:
i A 2 - rowsan
l'q L N AN DT

Puc. 3. Bo3MOXHBIE pelLIeHHs:

a— (byHI[aMCHT Ha CeﬁCMOHSOHprIOHIHX Oriopax; 60— CeﬁCMOPISOJ'IPIpyH.IPIC JJICMCHTBI

Pemenne, nanbonee 6muskoe k UKP, mpemnoxeno smonckuMu uHxenepamu. OHU CO-
3/1aJ¥ MTHEBMOMOAYIIIKY B MeCTe KOHTaKkTa (pyHIaMEHTa C HaJ3eMHOW 4acThIO 3[aHUA, KO-
TOpasi aBTOMAaTHIECKU CpabaThIBACT B ONEPATHBHOW 30HE B TEUCHHE ONEPATHBHOTO BpeMe-
Hu (puc. 4). B pe3ynbpTare 3100 31aHME NPUIIOIHUMACTCS, 00pa3yeTcs 3a30p Mexay (yH-
JTAMEHTOM W Ha/I3eMHOM 4aCThIO 3/IaHUs, M3-3a YEero celicMuuecKre KojiebaHus He Tmepena-
FOTCSl Ha KOHCTPYKITUH 3aHHUS, ¥ OHO KaK-Obl «ITapyuT» HaJ KOJIEOIIOMIeHCs TBEPIBIO.
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Puc. 4. «Jleraroumity winu «mapsmuiny gom (@omo: ashdodruscom.livejournal.com)
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IIpoBeneHHbBIN aHANKU3 pELICHUS MOKa3bIBaeT, yTo TPU3 MOXHO NMPUMEHSTH AJI UHHO-
BaI[MOHHOTO MOAX0/Ia B KOHCTPYKTHUBHBIX PEIICHUSIX B CTPOUTEIIHCTRE.

Hcnons3oBanne TPU3 B cTpouTenscTBE Ha MPUMEPE CEHMCMOCTOMKOTO 3aHUs TIpei-
cTaBysgeT co0O¥ HATNIATHBIA MPUMEP KPEaTUBHOTO MOAXO0Ja K PETMOHAILHOMY CTPOUTENb-
CTBY 3[aHUI 1 MH>KEHEPHBIX COOPYKEHUH.
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BUOT'PA®UA

S, Kum BsuecnaB XakueHOBHY, pa0boOTar0 B 00JacTH BBICIIETO 00Opa30BaHHS W IIPETIO-
JTal0 TaKue AVCIUIUIMHEI, Kak «MexaHuka rpyHToB», «OcHOBaHUS U (GyHIAMEHTH» U IpY-
THe, CBS3aHHBIE C HUMU, CTYyJCHTaM M MAarucTpaHTaM CTPOUTENBHBIX CICIHAILHOCTEH.
Paborato moneHToM kadeaps CTpOUTENBHBIX KOHCTPYKIMA, OCHOBAaHWHA U (hyHIaMEHTOB
nMmeHn mpodeccopa bopucoBa FO.M. BopoHEXKCKOT0 TOCYTapCTBEHHOTO TEXHHYECKOTO
yHUBepcuTeTa. JloNeHT, KaHauaaT TeXHu4Ieckux Hayk ¢ 1989 roma. O6macth MOMX HAyYHBIX
HMHTEPECOB BKJIOUYAET MCCJICNOBAHUS CBOWCTB MYYHMHUCTBIX T'PYHTOB, MOJIEIH T'PYHTOBBIX
OCHOBAHMM JIJIs1 YMCIICHHBIX PacueTOB B FeOTEXHUKE, npenogaBanue TPU3 cryaentam.

S, Kum Mapuna CemeHoBHa, paboTaio B 00JacTH BBICIIET0 00pa30BaHUs M CIICIIUAIH-
3UPYIOCh Ha MPETOIaBaHuU JUCIUILUINH «MexaHuka TpyHToBY», «OcHOBaHUS U (DyHIaMeH-
TB» W APYTHX, CBA3aHHBIX ¢ HUMH, CTyICHTAaM W MaruCcTpaHTaM CTPOUTEIIBHBIX CIICIIHAITh-
HocTel. Paborato mporneHToM kadenpsl CTPOUTEIbHBIX KOHCTPYKIIUI, OCHOBAHUHE U QyHIa-
MeHTOB uMeHu npodeccopa bopucosa K0.M. BopoHEKCKOT0 TOCYIapCTBEHHOI'O TEXHUYEC-
CKOoro yHuBepcuTera. JloleHT, KaHAuIAT TeXHU4Yecknx Hayk ¢ 1989 roma. Obmacte Moux
HayYHBIX WHTEPECOB BKIIIOYAET HCCIICIOBAHUSI CBOMCTB CTPYKTYPHO-HEYCTOWYUBELIX TPYyH-
TOB, OOCJICIOBaHUS OCHOBAaHMH W (PYHIAMEHTOB TpPHU PEKOHCTPYKIMH 3IaHHUN, MOJCIH
TPYHTOBBIX OCHOBAHUH JJISl YACICHHBIX PACYETOB B TEOTEXHUKE.
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THE USE OF TRIZ IN CONSTRUCTION USING THE EXAMPLE
OF AN EARTHQUAKE-RESISTANT BUILDING

V.H. Kim, M.S. Kim

Voronezh State Technical University, Voronezh, Russia, vyachhkim@yandex.ru;
marskim@yandex.ru

The article considers the application of tools of the theory of inventive problem solving
(TRIZ) for the analysis of promising engineering solutions in the field of earthquake-
resistant construction.

The theory of inventive problem solving is a science that allows not only to identify and
solve creative problems in any field of knowledge, but also to develop creative inventive
thinking and develop the qualities of a creative personality. Studying TRIZ in universities
can contribute to the formation of specialists who are able to best solve complex non-
standard tasks. To this end, starting in 2025, a TRIZ course will be introduced at VSTU in
all specialties of the Faculty of Civil Engineering.

Let's consider the problem of ensuring the seismic safety of a building, proposed for
analysis by students studying TRIZ.

One of the main concepts of TRIZ is contradiction. Three types of contradictions are
considered in TRIZ: administrative contradiction, technical contradiction and physical con-
tradiction.

Let's formulate an administrative contradiction. This is a contradiction between a need
and the possibility of satisfying it. In our case, this contradiction can be formulated as fol-
lows: an earthquake should not have a destructive effect on the building. How to do it?
What should I do?

Let's formulate a technical contradiction: on the one hand, the underground part of the
building (the foundation) is necessary to perceive loads from the aboveground part of the
building, and this is good, on the other hand, during an earthquake, seismic forces are
transmitted through the foundation to the aboveground part of the building and destroy it,
and this is bad.

To identify the necessary properties of the system, you need to know the direction in
which the ideal solution lies — the ideal end result (ICR). ICR is a condition where the prob-
lem is solved in the simplest way, without using additional resources and unnecessary prop-
erties.

Let's formulate the ICR of our task: the foundation perceives the forces from the above-
ground part of the building and does not transmit the seismic force effect to the above-
ground part of the building.

Let's formulate a physical contradiction for our task: in the operational area, during op-
erational time, the foundation must be in contact with the aboveground part of the building
in order to receive loads from the aboveground part, and it must not be, so as not to transmit
seismic effects through the foundation to the aboveground part of the building.
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As an example, we can suggest the following solutions:

1 — make a foundation on earthquake-proof supports;

2 — install earthquake-insulating elements at the point of contact of the foundation with
the aboveground part.

The solution closest to the ICR was proposed by Japanese engineers. They created an air
cushion at the point of contact of the foundation with the aboveground part of the building,
which automatically activates in the operational area during operational time. As a result,
the building is lifted, a gap is formed between the foundation and the aboveground part of
the building, which is why seismic vibrations are not transmitted to the building structures,
and it "soars" above the fluctuating ground.

The analysis of the solution shows that TRIZ can be used for an innovative approach to
constructive solutions in construction.

The use of TRIZ in construction using the example of an earthquake-resistant building is
a good example of a creative approach to regional construction of buildings and engineering
structures.
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JOJTOBEYHOCTD KEJIE3OBETOHHBIX KOHCTPYKIIUN
B MOPCKOM CPEJIE

JI.B. Kum

Janvnesocmounsiii pedepanvnutii ynugepcumem, Braousocmox, Poccus,
Kim_Wl@wdvfu.ru

BrInosHeH cHCTEMHBIN aHaIN3 J0JTOBEYHOCTH JKeJIe300€TOHHBIX KOHCTPYKIMU C MpH-
MEHEHUEM WHGOPMAIMOHHBIX TPUA, KaK KOHIICTITYalbHOW OCHOBBI 0a3 JaHHBIX M WHTE-
JIEKTYyallbHBIX CHCTEM JUATHOCTHPOBAHUS U MPOTHO3MPOBAHUS KOMOWHHPOBAHHON KOpPpPO-
3MU Ha OCHOBE MYJbTH(PHU3NUIECKOIO MYJIbTUMACIITA0OHOTO Mmoaxo/a. Pa3paboTan anropurm
OIICHKM KOMOMHHUPOBAHHOM JIErpaiallii U OCTaTOYHOTO pecypca.

YBenuueHne 00beMOB IHMIPOTEXHUIECKOTO CTPOUTEIILCTBA HHPPACTPYKTYPHBIX O0BEK-
TOB U3 XKene300eToHa (COOpyKeHUH, KOHCTPYKLUI 1 U3AeNHii) B apKTHUecKol 30He Poccun
MIOCTaBHJIM PSIZ CIIOKHBIX HAYYHO-TEXHHUECKUX MPOOJIEM 10 00ECIEUCHNIO UX HAaJIS)KHOCTH.
st menbda u nodepexps MOpel XxapakTepHa IPOCTPAHCTBEHHAs! JIOKAIM3alusl KOPPO3UH B
3aBHCHMOCTH OT OpUEHTALMHU (COTHEUHasi NHCOJSIUS WIH TeHb), IPOTPEB TOBEPXHOCTHOTO
CJI051 BOJIBI, XOJIOJHBIE TEUEHHS U T.[.

Bo3zneiicTBus MOPCKO# BOJIBI Ha JKETIE300€TOHHBIC OKA3BIBAIOT B MTOJABOIHON W TOMI3EM-
HOW 30HE, B BHUJE 3aIJIECKOB M OpBI3T, MapoB, IUKIMYECKOTO CMaYMBAHMA-BBICHIXaHUS
Y 3aMOpaKUBAHHUA-OTTAMBAaHUS B MPUIMBHO-OTIMBHON 00JacTH, OKa3bIBasi KOMOMHHPOBaH-
HBIH 3(deKT, yUuThIBas Takke NEPEMECHHBIC BHEIIHHE Harpy3Kd W BO3JEHCTBUS BHELIHEH
cpenb! (BOJHBL, JIe], BETep, TEUCHUs, COJHEUHAs paguanus 1 ap.). Mopo3Hble BO3AEHCTBYS,
WCTHUpPaHUE U 3PO3HUs MOJ BO3AEHCTBUEM BOJH M TEUCHUH, KpUCTAIIM3ALUS COJie 1 OHoIIo-
rudeckue Bo3AelcTBHA (0OpacTaHHs W MOPCKHE OPraHW3MBI) JOMOJIHHUTENBHO YCKOPSIOT
nerpamaruio 6etona. OMHAKO OCHOBHOW IMPHYWHOW KOPPO3WH MOPCKUX COOPYKCHHU SBIIS-
€TCsl arPECCUBHBIE areHThI B IOPOBOM PacTBOPE.

Yem Teruiee Boza, TeM ObICTpeE MPOTEKAIOT XMMUYECKUE PEaKIUH, BBIIIE KOHIEHTPALUS
npuMecell B Bozie, ObICTpee OMOKOPPO3Usl. ITO XapaKTEPHO IJIsl 3CTyapui U MOPTOBBIX aK-
Batopuil. IIpuiIMBBI-OTIMBEI U T€YEHHS MOTYT YBEIMYMBATh KOHIIEHTPALIUIO arpecCHBHBIX
areHToB. Hampumep, ans CaxanuHa ycloBHs dKCILTyaTanuu no kiaccuuxkanna DNV u NS
3474 xmacc okpyxkatomiei cpeasl MA (o4eHb arpeccuBHas), Kiacc HajaexkHocTr 3. Kimma-
THUYECKHE YCIIOBHS AAHHOIO paiioHa - 0cO00 CypoOBbI€, TaK KaK CpelHEMEeCsS4Has TeMIepa-
Typa camoro XoJIoAHOTO Mecaua MuHyc 350C.
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Mopckue xene300eTOHHbIE KOHCTPYKIIMH XapaKTepPU3yTCS HanOOMbIlleld HHTEHCUBHO-
CTBIO JIETPaallii B MPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYME 10 CPaBHEHHUIO C JPYTHMU
THUIIAMH COOPYXXEHUH. B CBsI3HM ¢ mepexoaoM Ha MPOCKTHUPOBAHUE IO KU3HECHHOMY IUKITY
HEOOXOAMMO HAKOIIJICHUE W CUCTeMAaTH3alus HHPOPMAINH O JAeTpajallii U JOJITOBEYHOCTH
MOPCKHX COOPYKEHUH C peanm3alyell MOJITOCPOYHBIX HAYYHBIX MPOTPaMM, PacIIUpEeHUs
CETH KOPPO3UOHHBIX CTaHIIUN U T.1.

OCHOBBI HAJCKHOCTH M JOJITOBEYHOCTH KEJIE300€TOHHBIX KOHCTPYKIIUH H3II0KCHBI
B paborax C.H. AmekceeBa, B.M. babymxwuna, KO.M. baxenoBa, B.M. bommapenko,
E.A. T'yzeeBa, C.H. JleonoBuua, B.M. Mocksuna, I'.B. Mypamkuna, B.B. Ilerposna,
.M. PaxumbaeBa, B.1. Pummmna, B.I1. Censera, B.M. CrenanoBoii, B.C. ®engoposa
U Jp.

B crarpe [1] BEIMOMHEH 0030p MEXaHW3Ma KOPPO3WH apMaTyphbl, ¢¢ MHUITUUPOBAHMUS,
mporpecc U (aKTOPbI, YCKOPSIOIIME MpOoIlecC KOppOo3uH apMartyphl. [IpemiokeHo y4uThi-
BaTh CJCIYIOIINE BUIBI KOPPO3UU: (hU3MUeCcKasi KOPPO3Us, XUMUUECKAss KOPPO3HUs, KOPPO-
3Ws BBIIETAYMBAHUS, MarHe3uajbHas KOPPO3HUs, YIVIEKHCIOTHAs KOPpO3us, Cyjb(aTHas
KOppO3Hsi, CEpOBOJOPONHAS KOPPO3Us, OHMONOTHYECKass KOPPO3Ws, DIEKTPOXUMHUYECKas
U 3JEKTPOOCMOTHYECKas KOPpPO3Us, pa3pylleHHe EeMEHTHOTO KaMmHsA. lIporHo3mpoBanme
OCTaTOYHOTO pecypca MpeIaracTcs BHIMOIHATh ¢ TIOMOIIBIO PA3THYHBIX MOJCICH POTHO-
3MpPOBAaHHS HAa OCHOBE JKCIIEPHUMEHTAIBHBIX METOAOB. MOJIeNu MODKHBI OXBaThIBATh
HauboJiee BaKHBIE ACIEKTHI, OT TEPMOXUMHUYECKOTO B3aMMOJIEHCTBHS Ha MHKpoMaciiTade
JI0 TIOPOMEXaHUYECKOT0 B3aUMOJICHCTBYS Ha Me3oMaciTalde, U pa3pylieHue OeToHa B MaK-
pomaciurabe.

JlonroBe4HOCTh OETOHHBIX KOHCTPYKIMHA paccMaTpUBAeTCs C MOMOIIBI0 MHKPO-
MaKpPOCKOMTUYECKUX XUMHO(MU3UMYECKUX MOJENEeH C y4eTOM CIIOKHBIX CBSI3€il MaTepuaioB
Y KOHCTPYKIIMI B IPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYME. [[pOrHO3HBIE MOJICITH MOXKHO
pa3leauTh Ha SMIMPUYECKHUE, TETCPMUHUCTHUECKIE, BEPOSITHOCTHO-CTATUCTUIECKUE, KOM-
MBIOTEPHBIE U MOJIENIA MAIIMHHOTO 00yYeHusI.

[lepBrie Momeny KOMOWHUPOBAHHOW Jerpalalliil YYUTHIBAIH B3aUMOJIEHCTBHE MeXa-
HU3MOB JICTPaJallii Ha OCHOBE aHaim3a (PU3NYECCKIX MEXaHU3MOB, CYNEPIO3UIIUU CTSIICHU
Jerpafanuu ¢ KodhQGUIMCHTaMHd B3aUMOJCHCTBUS M CBS3aHHBIMH YPaBHEHUSMH CTEIICHH
JleTpaialiy.

Lens paboTh! 3aKit0YaeTCsl B BHIMTONHEHUH aHAIH3a JTOJTOBEYHOCTH MOPCKHUX Kelle30-
OCTOHHBIX KOHCTPYKIIUI Ha OCHOBE MYJIbTH(PH3UUECKOTO MYIBTUMACIITA0OHOTO TIOIX0/1a.

IIpuHATHIN MOAX0 OCHOBAH HAa COMOCTABICHUN OTIEIBHBIX YPABHEHUU CPOKA CITY>KOBI
C HWCIOIBh30BaHHEM (EHOMEHOJIOTHICCKUX KOA(h(UIIMEHTOB CBSI3M HA OCHOBE JAaHHBIX
0 KOMIIOHEHTaX OETOHa U KOHTPOJIC CKOPOCTH JAETPAJalliH PA3IUYHBIX BHJOB B IOJICBBIX
YCJIOBUSIX /WM B YCKOPCHHBIX J1a00PATOPHBIX UCIIBITAHUSIX.

ITockonmpky MeXaHHM3MBI Jerpafaliyd OOBIYHO OCHOBAHBI HAa M3BECTHHIX (DH3MUECKUX
WM XUMUYECKHX TPOLIECCcaX, TAKUX KaK KOHBEKIUS, TUQPQPY3Hsi, XHMUIECKHE PEaKIuu, UC-
TUpaHue, (Ga3oBble MEPEXOAbl U T.A., TO MPOCTHIC NETPAAANMOHHBIC MOJICIU MOTYT OBITh
MOJIYICHBI ITyTEM TEOPETHUECKUX PACCYKICHHUN C HCIOJIb30BAHUEM JKCIEPHUMEHTATBHBIX
JTAHHBIX
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HenocraTok smMnupudeckux Mozesneil n3BecTeH — OHU NMPUTOAHBI I IPUMEHEHUs], ec-
7 OJM3KH 3KCIDTyaTallMOHHBIE ycIoBusl. Jlaxke paccMaTpuBasi MUKPOKIUMAT OJHOTO JKelle-
300€TOHHOTO COOPY>KE€HHSI, MBI BCTPEYaeM pa3INyHbIe JOKAJIN30BaHHbIE 30HBI C Pa3IMYHBIM
HaOOpOM TIepeMeHHBIX BHEIIHeW cpenbl. Hampumep, Oombilioe BIMsSHIE HA HHTEHCHUBHOCTD
Jerpajaluy OKa3blBaeT COJHEYHas MHCOALMS. IS MOPCKHX COOPYKEHHM Aerpamarus
Hau0oJiee HHTEHCUBHA B 30HE IEPEMEHHOTO YPOBHS BOJBIL.

JlonroBe4HOCTh SBIAETCSI KOMIUIEKCHBIM CBOMCTBOM, SIBISIOLIMMCS OJHUM U3 3JIEMEH-
TOB HaJIS)KHOCTH, KOTOpasi B CBOIO OUEPEb SBISIETCS JIEMEHTOM KOMILIEKCHOTO CBOMCTBA
Ka4yecTBa CTPOUTEIBHOTO 00BEKTA WM €r0 KOMIIOHEHT. KauecTBo CTpOUTENBHBIX 0OBEKTOB
WCIOJIB3yeTCs 7151 YHUBEPCAIIBHOTO U3MEPEHHUS TOCTHKEHHS IeJIEBbIX IMOKa3aTenei 00bek-
TOB Ha 3Talax MPOEKTHUPOBAHHUS, CTPOUTENHCTBA U SKCILTyaTalluH JKU3HEHHOTO LIUKJIA.

TpeOoBaHKs MOBBILIEHUS SKCIUTyaTallMOHHON HAAEXKHOCTU KOHCTPYKIMH MOTYT OBITH
peann30BaHbl ¢ HOBOM MapajnrMoil IPOrHO3UPOBAHUS OCTATOYHOTO PECypca Ha OCHOBE
MYJIEMacIITA0HOTO U MYJIbTH()H3NIECKOTO MOJenpoBaHus [2]. MynbTu(hU3NIECKU MyIThb-
TUMAacCIITa0HbIH MOAXOJ SIBJISAETCS HanOoJiee MEePCIEeKTUBHBIM U aHalu3a Pa3HOPOIHOM
MHQOpPMaIKM U CUHTE3a 3HaHUil 0 cTpykType u coctaBe JKBK, mporekaromux mporeccax
BHYTpHU U cHapyxu JKBK, a Taxke npoBeaeHUS MOACIUPOBAHUHI € LIEIBIO OLEHKU AOJITO0-
BEYHOCTH.

MynbpTrMacITabHbIE METO/BI OCHOBBIBAIOTCS HAa NMPHUMEHEHHU PACUCTHBIX CETOK pas-
JUIHOTO MacmTada, T.e. pa3HBIX YPOBHEH aeramu3anud. i1 MakpoMoaeneil UCIOIb3YIOTCS
nuckpetHsle aiaeMeHTsl (MKD u np.), pacdeTHble CeTKH TSI ME30MOJENeH MOMyqaroT I
pelleHns] ypaBHEHHN ISl TIOJeld KOHBEKTUBHO-TU(PPY3MOHHBIX CKOPOCTEH Ha JETaIbHBIX
cyOceTkax IJisl IOMCKa PeICHU MacCOOOMEHa BJIard U arpEeCCUBHBIX areHTOB.

UncTpyMeHTOM peanu3anuu MyJbTHMAIUTA0HOTO MOAXOHA SIBISAIOTCS MAaKeThl KOHEU-
HEIX 351eMeHToB THia COMSOL Multiphysics 1 anamornansie. /s pacdera cOCTOSIHUS CH-
cTeMbl Tpu peanuzanuu 7-10 3HAYUMBIX JerpaJalliOHHBIX MEXaHU3MOB XUMHUYECKOH, (u-
3MYECKOM M MEXaHWUYeCKOH Mpupoisl Mpearaercd YyHpOIIEHHBIH pacyeT, IpU KOTOPOM
CTeleHb JeTalu3auuy (BIUSHUS) YIIOMSIHYTHIX MEXaHU3MOB MPUMEPHO OJMHAKOBa. Takum
METO/IOM SBJISIETCS. METOJ (DYHKIMH MCTOYHUKOB, MO3BOJISIOIINN HCIIONB30BATh METOJ JIU-
HEHWHOM CYIIepIO3UITNH JJIT KOMOMHHPOBAHHOTO pacdeTa KOPPO3HH Pa3THIHON (DH3MIECKOM
TIPUPOJIBI.

HenocratkoM Bcex NMPUMEHSEMBIX aHATUTHUECKUX M YHMCIEHHBIX MOJXOJOB SBISETCS
TO, YTO YUUTHIBACTCS MAKCUMYM 3-5 QU3MUYECKHX JETPagaluOHHBIX MEXaHU3MOB. JTO CBS-
3aHO C YCJIO)KHEHHEM CHUCTEMBI ONPEACIAIONINX YPAaBHEHUH U HEOOXOJUMOCTBIO yueTa B3a-
MMOBJIMSHUS IeTPaJallMOHHBIX NIPOLIECCOB, ()aKTOPOB BHELIHEH U BHYTPEHHEH CPEabl.

Jerpanamus — 3T0 pacnaj XUMHUECKHUX CBA3eil B O€TOHE MOJ IEHCTBHEM arpeCcCHBHBIX
areHTOB/NoJeH/Harpy30uHbIX 3 dekToB B BUIE MPOLECCOB XUMUYECKUX peakimid. Jlerpa-
Jalys CTPOUTENFHOTO 00BbEKTa MPOUCXOANT B BUAE KOPPO3HU keJle300eToHa ((Pu3HnuecKoi,
XUMHYECKoi U Mexanndeckoi) u n3Hoca JXXbK (puzmueckoro, GpyHKIMOHATEHOTO M DKOHO-
muueckoro). Ilog cTponTensHbIM 00BEKTOM [TOHUMAETCS 3/1aHUE M COOPYXKEHUE, U UX dIle-
MEHTHI (KOHCTPYKIIHS, U3/eHe, y3el1 U coequHeHue), marepuan. KauectBo obwekra (6€3-
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OTIaCHOCTh, HAJICKHOCTH U MPOYHE CBOHCTBA KAUECTBA) JOJKHBI OBITH OOCCIICUCHBI B TEUE-
HUE cpoka caykO0bl. CpoK CITyKOBI — 3TO Mepa JOITOBEYHOCTH.

[IpuHSTEII HaMU BIarooOMEH Kak yHpaBJISAIOIIMKA TpoIllece W MPUMEHEHHE TPUHITUTA
JIMHEWMHOM CyNepro3uluid UCTOYHUKOB U MOJEH CKOpOCTEN Bllard MO3BOJISIETCS YUYECTh pa-
3yMHOE YHCJIO JIerpaJlalliOHHBIX (aKTOpOB, BRIOpaHHOE Ha OcHOBE npuHIMMa [lapeTto.

MynbTUGU3NIECKI MyJTBTUMACIITA0HBIN TTOXO/ SIBJIICTCS. HAanOO0JIee NEePCIEKTUBHBIM
JUTSL aHAJIM3a Pa3HOPOJHOM MH(OPMAIMU M CHHTE3a 3HaHUM O cTpyKType u coctaBe JKBK,
IpoTeKarUMX npoueccax BHyTpu U cHapyxH JKBK, a Taxxe nmpoBeneHHus: MOAECIUPOBAHUIM
C MENBI0 OICHKU JOJITOBEYHOCTU. MyIbTUMACIITA0OHEIE METOABI OCHOBBIBAIOTCS Ha MPUME-
HEHUH PAaCYETHBIX CETOK Pa3IMYHOTO MacmTaba, T.e. pa3HbIX ypoBHe# meramm3anmu. s
MaKpoMoJIeJiel UCTIONB3YIOTCS KOHEYHBIE W TUCKpeTHBIe daeMeHTsl (MKD u mp.), pacuer-
HBIE CETKH JIJIST ME30MO/IETICH MOTyqatoT JJIsl PEeIIeHHs YPaBHEHUH /IS TT0JIeld KOHBEKTUBHO-
IUQPY3MOHHBIX CKOPOCTEH.

DT0 3HAYUTENILHO YIPOIIACT MIPUMEHEHHE MYJIbTU(DUINICCKIX KOMITBIOTEPHBIX TTAKETOB
JUTSL pEIICHHS 3a/1a4¥, TaK U MPUMEHEHUE 00Jiee MPOCTHIX METO/IOB, B YaCTHOCTH, TIOJTyaHa-
nuTudeckux. Yepes KaHANbI (KalWUIIPHBIEC MOPHI, KAMUIUISIPEI, TPEIIUHBI, KOHTAKTHEIE CIIOU
Y TIyCTOTHI) MMPOUCXOJIUT MEPEHOC BJIATH KaK YIPaBISAIONIETO Mpoliecca HaJl MO JYMHEHHBIMA
MOTEHITHAIAMH BIAKHOCTH, TaBIICHHSI, KOHIIEHTPAINH, TEMIIEPATY P, JIEKTPOXUMHUYECKHUH,
ANEKTPUUCCKUMN, PAIHAIIMOHHBIN, OHOXUMHUYECKUHN MTOTSHIIMAT | TIP.

HeomnpenenenHocTh BHYTpeHHEH Cpebl CBsSI3aHA C €r0 CTPYKTYpPOi MOp, KaMMWUIIPOB U
TpemmH U T.4. B Tene JKBK mpoucxoIuT MHOXKECTBO IPOIECCOB, a COCTaB M CTPYKTypa
JKBK mpeteprieBatoT U3MEHEHHsI pa3IMYHOW WHTEHCUBHOCTH, BJIHSS B KOHEYHOM CUETe Ha
ypoBeHb Aerpananuu. [Ipu aHann3e JONTOBEYHOCTH B TEOPHH HAJAEKHOCTH YaIlle BCETO UC-
MOJIL3YIOT JIBa MapaMeTpa: PYHKIUS HAJSKHOCTU WK (QYHKIIMS OCTATOYHOT'O CPOKA JKU3HU
P(t); pynkums prucka wim QyHKIUS HHTEHCUBHOCTH OTKa30B L(t).

Koppo3uoHHbie mporiecchl B OSTOHE 3aBHCAT OT MAacCOOOMEHa MOPOBOM pacTBOpa Kak
HOCHTEJSI arPeCCUBHBIX areHTOB (BEIIECTB-TIpUMeECe, ra3oB u xuukocteit). [Ipomecc mac-
COTIepeHocC Biaru o0beANHSIET Pa3InIHbIE MACIITA0bI, OT MAKPOCKOITMIECKOTO YPOBHS KOH-
CTPYKIIUI 1O MUKPOCKOITMYECKOTO YPOBHS KOMIIOHEHTOB OETOHA M WX B3aUMOJCHCTBUIA.
[Ipouiecc MaccomepeHoca SBISETCS YIPABIAIONINM, T.€. BCE IPOYHUE JErpaJalliOHHbBIE MPO-
LECCHl B TeJe KOHCTPYKIUH SIBISIOTCA MOJYMHEHHBIMU U 3aBUCAIIMMU OT yHPABISIOIIETO
mporiecca.

KomOnHUpOoBaHHBIN 3D EKT YIIPABISIONIETO ¥ MOMYHHEHHBIX MTPOIIECCOB M3-3a B3aUMO-
JNEHCTBUST MKy COOOM TOJeH: (GU3NICCKUX, XUMHUECKUX, TCIJIOBBIX, MU((Y3UOHHBIX U
np. KouBektuBHas mud¢y3ust BhI3bIBACT JOMOIHUTEIBHBIC Je(hOpPMAIUN U TEIIONEPEHOC,
KOTOPBIC TAKKE OKA3bIBAIOT BIUSHUEC HA KOHBEKTUBHO-IU((PY3MOHHBIN TOTOK.

NmetoTcst Takxke MeHee 3HAYUMBIE BIUSIONINE TIOJISL: DIEKTPUIECKOE, IIEKTPOXHUMHYE-
ckoe, snmekrpoauddy3noHHoe, pamuannoHHoe U np. CucreMa ypaBHEHHMA, OTHCHIBAIOIIAS
9TH NPOLECCHI, KPAWHE CIOXKHA U HE UMEET TEOPETUUECKUX PELICHUH. B COBpeMEHHBIX uC-
CJICIOBAHUSAX YYHUTHIBAIOT HECKOJBKO TIPOIECCOB, HAMpHUMEp TepMoMexaHoauddysuro.
MynbTH(PU3NIECKUN KOMITBIOTEPHBIN MMOAXO0]T TIO3BOJISIET YYeCTh Hanboliee 3HAaUUMbIC TIPO-
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IIECChI, OJTHAKO HEOOXOAMMO C(HOPMYJIHUPOBATH 3aBUCUMOCTH, OCHOBAaHHBIC HA aHAJIMTHYEC-
CKUX PEIICHUSAX /WM SKCIIEPUMEHTAIBHBIX 3aKOHAX.

Hamu mpeminoxeH monyaHAIMTHYECKHA METON JMHUHA TOKAa C MCTOYHHKaMU/CTOKaMH
KakK MpUOIMKEHHOE pellicHHEe YpaBHEHUH KOHBeKTUBHOW auddy3un. OHa npeacTaBiseTcs B
BUJIC CYMMBI TIPOIIECCOB BhIPABHUBAHMS KOHIICHTPAIUH, BHI3IBACMBIX JCHCTBUEM JJIEMCH-
TapHBIX HCTOYHUKOB auddy3anta. Ecnam 3axaTh QyHKIINN UCTOYHHKA, HA OCHOBE TIPHUHITUTIA
CyNEepHO3UIIMN MOXKHO HaliTH perieHne OoJiee oOIIel 3a1a4i MyTeM YMHOXEHHUS UMITYJIbCca
Ha MOIIHOCTh MCTOYHUKA (HaYaJbHOE Paclpe/ICICHHE KOHIICHTPAIMU) M WHTETPUPOBAHUS
0 BPEMEHH U IPOCTPAHCTBY.

Jluanu Toka 00pa3yroT CEMEHCTBO KPUBBIX, OPTOTOHAIBHBIX M300apaM. Pemenue 3ama-
9u I KOMOWHUPOBAHHOW AU(PQY3UH B MaTEeMaTU4ECKOH (DU3MKE HAXOJAT C IOMOIIBIO
¢yskim ['puHa G xak pemieHHe TOYedHOro uMmmyibca. OHa UCTIONB3YIOTCS ISl PEIICHUs
JTUHEWHBIX YPaBHEHWH B YaCTHBIX MPOW3BOAHBIX, UISI KOTOPHIX CIIPaBEIUB MPHUHIINII CY-
MEePIO3UITNH, MAaTePUATOBEICHUS M HMCKYCCTBEHHOIO WHTEICKTa. Pa3paboTran ainroputm
peleHus 3a1a4u, KOTOPbIA OyJeT peain30BaH B KOMIBLIOTEPHOH mporpamme. Pesyibprarom
pacueToB OyayT CKOpOCTH (DPOHTOB Pa3UYHBIX BHUJOB KOPPO3UH W OMpEAETICHHE CpPOKa
CITY>KOBI pacCMaTPUBAEMOTO KeJIe300€TOHHOTO JIEMEHTA MIIA BCEH KOHCTPYKITUH.
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4, Kum Jle BnagumupoBuy, paboTaro B 00J1aCTH HAACKHOCTH (JIOITOBEUYHOCTH) U O€3-
OIMACHOCTA OETOHHBIX THIPOTEXHUYECKHX coopyxeHud. Crenuanu3upyroch Ha 3aaadax
obecrieueHusT JKUBYYECTH W CTPYKTYPHOH IIEIOCTHOCTH >KEIIE300€TOHHBIX KOHCTPYKIIHIMA
B YCJIOBUSX XUMUYECKOH, (DU3NYECKON U MEXaHHUYECKOH koppo3uu. PaGoTato mpodeccopom
JlenapTaMeHTa MOPCKUX apKTHuueckux TexHonoruil Ilomurexnuueckoro nucruryta JABOY
(BrammBocrok). Kanammar texandecknx Hayk, coBeTHHK PAACH, un.-xkop. MAHEB, co-
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DURABILITY OF THE REINFORCED STRUCTURES IN MARINE
ENVIRONMENT

L.V. Kim

Far Eastern Federal University, Vladivostok, Russia,
Kim_Wl@wdvfu.ru

A systematic analysis of the durability of reinforced concrete structures has been per-
formed using information triads as a conceptual basis for databases and intelligent systems
for diagnosing and predicting combined corrosion based on a multiphysical multiscale ap-
proach. An algorithm for estimating combined degradation and residual resource has been
developed.

The increase in the volume of hydraulic engineering construction made of reinforced
concrete (structures, structures and products) in the Arctic zone of Russia has raised a num-
ber of complex scientific and technical problems to ensure their reliability. The shelf and
coast of the seas are characterized by spatial localization of corrosion depending on orienta-
tion (solar insolation or shadow), warming of the surface layer of water, cold currents, etc.
The models should cover the most important aspects, from thermochemical interaction at
the microscale to poromechanical interaction at the mesoscale, and concrete fracture at the
macroscale. The durability of concrete structures is considered using micro-macroscopic
chemophysical models, taking into account the complex relationships of materials and struc-
tures in the space-time continuum [1].

The purpose of the work is to perform an analysis of the durability of marine reinforced
concrete structures based on a multiphysical multiscale approach.

Durability is a complex property that is one of the elements of reliability, which in turn
is an element of a complex quality property of a construction object or its components. The
requirements for improving the operational reliability of structures can be implemented with
a new paradigm of resource forecasting based on multiscale and multiphysical modeling [2].
Multiscale methods are based on the use of computational grids of different scales, i.e. dif-
ferent levels of detail. Discrete elements (FEM, etc.) are used for macromodels, computa-
tional grids for mesomodels are obtained to solve equations for convective-diffusion veloci-
ty fields on detailed subnets to find solutions for mass transfer of moisture and aggressive
agents. The tool for implementing the multi-table approach is finite element packages such
as COMSOL Multiphysics and similar.

If the boundary and initial conditions are known, the type of function introduces an in-
significant error. Analytical decisions are made for the basic one. The flow of aggressive
agents and chemical reaction products occurs under the influence of a hydrodynamic pres-
sure gradient, hydrostatic pressure, convective, gravitational and diffusion forces. The inten-
sity of the processes depends on the capillary-porous structure of concrete (permeability)
and the flow regime through the channel system and through their walls.
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B pabote paccmaTpuBaroTCss 0COOCHHOCTH TTPUMEHEHUSI OMHH-KOJIEC B MOOMILHOM po-
6ororexnuke. OnucaHbl UX KOHCTPYKLHS, MPEUMYIIECTBA U MPUHIMIIBI TOCTPOSHUS IBU-
skeHus. Takxke 3aTPOHYTHI TPYIHOCTH, C KOTOPBIMU CTATKUBAIOTCS Ha ITPAKTHUKE.

B coBpemenHoe Bpemst poOOTOTEXHHWKA aKTHBHO Pa3BUBAETCS M HaXOIWUT MPHUMEHEHHE
B CaMbIX pa3HBIX OTpacisaX: OT OBITOBBIX YCTPOMCTB M MPOMBIIUIEHHOCTH 0 MEIULKHBI
U JTaxke BOGHHOU cdepbl. OMHUM U3 aKTyallbHBIX HAIPaBIEHHUH SBJSETCS MOOMIBHAS pPo0O-
TOTEXHHUKA, KOTOpasi CHEeNHaIN3UpyeTcs Ha YCTPOHCTBaX, MpeIHA3HAYCHHBIX U TepeMe-
IIEHHS B IPOCTPAHCTBE U BBHIMOIHEHUS PA3NUYHbIX 3a1a4. OTHUM U3 HanboJiee HHTEPECHBIX
pemieHnid B 00JacTH MOOMIIBHOCTH SBJISIETCSl MCIOJIB30BaHUE OMHHU-KOJIEC. X KioueBoe
OTIU4YHEe OT OOBIYHBIX KOJIEC 3aKJIF0YAETCsl B HATMYMH HA TIOBEPXHOCTU POJIMKOB, OCh Bpa-
IIEHHS KOTOPBIX MEePIEeHINKYISIpHA OCH BpalleHus Kojeca. J[aHHOe OTInYHe, XOTh 1 MOXKET
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MOKa3aTbCd HE3HAYUTCIbHBIM, HO IMO3BOJACT CYIIECTBCHHO IMOBBICUTH MaHCBPCHHOCTH
H, CJIICA0BATCIIBHO, U3MECHACT IMIPUBBIYHOC ITOCTPOCHUE KMHEMAaTUKN IBHUXKCHHA.

Puc. 1. Mogenb OMHH-KOJIECA

OmHH-KONIEca HaXOIIT NMPUMEHEHHE KaK B y4EOHBIX M COPEBHOBATENBHBIX MPOEKTAX
(mampumep, RoboCup - MexmyHapoaHbId TYpHUD IO poO0odyTOOIY), TaAK U B WHKEHEPHBIX
3aJadax Ha npakTuke. brarogaps cBoeil yHUBEpCaIbHOCTH M BBICOKOM MaHEBPEHHOCTH OHHU
MO3BOJIAIOT CO3aBaTh OOJiee CIOXKHBIE U aJanTUBHBIE pOOOTOTeXHHYECKHE cucTeMbl. Oco-
OCHHO aKTyalbHbl Takue MIaT(HOPMBI B OIPAaHUYCHHBIX WM JUHAMUYECKH MEHSIOIIUXCS
MPOCTPAHCTBAX — HAIIPUMED, B IOTHCTHYECKHX IIEHTPaX, Ha 3aBojax, Gpadpukax [1].

OCHOBHOE MPEUMYIIIECTBO OMHH-KOJIEC — BOBMOKHOCTH JABHKCHUS B JIIOOOM Harpasiie-
HUM 0€3 MpeABapUTENBHOTO Pa3BOpOTa KOpIyca. DTO TAaK Ha3bIBAEMOE BCCHAIIPABICHHOE
i rooHoMHoe apmkenue (holonomic motion). K nqpyrum npenmMyiectBaM MOYXKHO OTHe-
CTH KOMITAaKTHOCTb JBMDKEHHSI (POOOT MOXET pPa3BOpauMBaThHCS U JABUTATHCS BOOK B Y3KOM
NPOCTPAHCTBE), IPOCTOTY peaan3alii MOBOPOTOB U CIIOKHBIX TPAEKTOPHH, BO3MOXHOCTD
TOYHOT'O MO3UIIMOHUPOBAHUS, YTO OCOOEHHO BayKHO B COPEBHOBATENIBHON POOOTOTEXHHKE.

Hauboee yacTo ucnonp3yeTcs cxema ¢ TpeMs OMHHU-KOJIECaMHU, PacIlONOKEHHBIMH IO
yrioMm 120° gpyr k apyry. B 3aBucUMOCTH OT HampaBieHUs ABMXKCHHS ONPEIENSIEeTCs Be-
nyuiee (OCHOBHOE KoJleco) U moapyiupatomiee. Eciu Benyliee Kojeco nepenaeT 0CHOBHOM
MOMEHT BpaIlleHHs, TO POJIb BTOPOrO 3aKIIOYAETCS B KOPPEKTHPOBKE HAIMPABICHUS IS
JIBUKEHHS MO HY)KHOM TpaeKTopuu. TpeThe Kojeco K€ UTpaeT pojib ‘‘COMyTCTBYIOLIETO”
U HE IepelaeT CKOPOCTH HU B KAKOE U3 HalpaBieHui [2].

JBH>XeHne ONMUCHIBAETCS CUCTEMOM ypaBHEHHWH, B KOTOPYIO MOJICTABIISIETCS HalpaBJe-
HUe (yroi) ABWKEHUS U €r0 CKOPOCTh. TakuM 00pa3oM, KaxIblii MOTOp MOJy4YaeT WHINBU-
IyallbHOE ‘‘3aflaHne”, OCHOBaHHOE Ha OOIIeW Ieny B BUIE ONpEIeSIEHHOTO HaIpaBICHHS
nepemenieHus. Takasi cucTeMa Mo3BoJsieT poOOTy OBUraThCs IPSMO, IO JUArOHAH, [OBO-
pauuBaThCs HA MECTE MM KOMOWHUPOBATH OTH JBHKCHHS.
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OmHHu-KONEca aKTHBHO MPUMEHSIOTCS B copeBHOBaHHAX RoboCup u apyrux poboTto-
TEXHUYECKUX OJMMIINA/aX, aBTOMAaTHYECKUX TEJIEeKKaX U CKIAJCKUX poOoTax (Hampumep,
cucteMbl Amazon Robotics), 1a60paTOpHBIX WM MPOMBIIUIEHHBIX poO0OTax Il aBTOHOM-
HOT'O TIEpEeMEIICHHUS B OTPaHUUEHHOM IIPOCTpaHCcTBe. (Hampumep, podotsl Kuka).

HecmoTtps Ha npenMyinecTBa, OMHH-KOJIECA UMEIOT U Psil HeAoCcTaTkoB. OHU TpeOyIoT
POBHOW ITOBEPXHOCTH: HAa HEPOBHOW WM HAKJIOHHOHN IIOCKOCTH 3()PEKTHBHOCTEL TaaaeT.
OTO CBSA3aHO C TEM, YTO POJIMKH, HAXOISIINECS Ha MOBEPXHOCTH KOJIeca HETaTUBHO BIIHSIIOT
Ha TpeHue ¢ noepxHocTei. Takue konéra Oojee CIOXKHBI B pacdyeTax M MPOrpaMMHpPOBa-
HUM KMHEMAaTHKH JBIDKEHHS, a TakKe TPeOyIT TOYHOM COOPKM M CHHXPOHM3ALUH PabOThI
BCEX MOTOPOB.

Tem He MeHee, OOJBIIMHCTBO 3TUX MPOOJIEM MOXKHO PELIUTh HPU TPAaMOTHOM IPOEKTHU-
poBaHuM. Jl7Is1 COPEBHOBATENIBHBIX M MCCIIEAOBATEIBCKUX IIPOEKTOB OMHHM-IUIAT(OPMEI
0CTalOTCS BeChMa YJOOHBIMH U 3()()EKTHBHBIMH.

B xadyecTBe KOMaHIHOH MPaKTHUECKOH paOOTHI B yHHUBEpCUTETE Oblila MOCTAaBIeHA 3a-
Jaga coopaTh MOOMIBHOTO poOoTa-(hyTOONHCTa, CIIOCOOHOTO OMPEAEISITh TOJI0KESHHUE MsI-
Yya U IPOM3BOAUTH IO HEMY yZAap. Mos poib B JaHHOH paboTe 3aK/II0Yanach B CO3JaHUH
aNropuTMa JBWKEHHS M MOBOPOTa MiIaT(opMbl, UMEIOMEH TpU OMHHU-KOJIECa, a TaKXKe
IPUHUMAN y49acTHe B CO3JAaHMHM MOJENM caMHUX KoJjiec. B HameMm ciyyae ObUIO IPUHSTO
pellieHue pa3feauTh HAIpaBICHUs IBIDKEHUS HAa YCIOBHbIE 12 CEKTOPOB, YTO SIBISETCS
JIOCTATOYHBIM ISl POEKTa B paMKax y4eOHoH npakTuku. OHAKO KOJIMYECTBO HAIpaBJie-
HUI 10 CBOEH CYyTH HE OTPaHMYEHO U ONpeeliseTcs IUIIb Heo0XoAuMocThi0. Ha mpakTu-
K€ 3HAYUTENbHOE BIUSHHE OKa3bIBACT M3MEHEHHE KOX(PQUIMEHTA TPEHUS C HMOBEPXHO-
CTBIO B 3aBHCHMOCTH OT TIOJIOKEHHSI U CKOPOCTH KoJiec. B CBSI3UW ¢ 3THUM OCYyIIeCTBICHHE
JIBWKCHUS TIPOMCXOIUT C MCIOJIBb30BAHUEM TOMOJHUTENBHBIX TaTYNKOB, TAKHX KaK aKce-
JIePOMETPBI, MATHUTOMETPEI.
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BUOTI'PAD®USA

S, Mun Apcenuil BsuecnaBoBud, sIBISIOCH CTYAEHTOM BTOpOro Kypca TomMckoro momu-
TEXHUYICCKOTO YHHBEPCHUTETa, 00yJaroCh IO HaIpaBiIcHHUIO “MexaTpoHWKa W poOOTOTEX-
HuKa”. O6IacTh MOMX HAYYHBIX MHTEPECOB: MOOMIbHAsA poOOTOTEXHUKA, CUCTEMbI BCEHa-
MPaBJICHHOTO JIBIKEHHS, UCTIONB30BAaHUE CEHCOPHBIX MOAYJeH B POOOTOTEXHHUUYECKUX CH-
cTeMax.
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APPLICATION OF OMNIDIRECTIONAL WHEELS IN MOBILE ROBOTICS

A.V. Min

Tomsk Polytechnic University, Tomsk, Russia, arsenymin@gmail.com

Omnidirectional wheels provide mobile robotic platforms with the ability to move in
any direction without rotating the body. This paper explores the key principles of omnidirec-
tional motion, describes the typical configuration of three omni-wheels, and highlights their
advantages in robotic design. Examples of application in logistics, service robotics, and
competitions like RoboCupJunior are provided. Practical limitations and design challenges
are also discussed, based on personal experience working with such platforms.

Nowadays, robotics is rapidly advancing and finding applications in a wide range of
fields — from household devices and industry to medicine and even the military sector. One
of the most relevant areas is mobile robotics, which specializes in devices designed for
movement in space and performing various tasks. Among the most interesting solutions in
mobility is the use of omni-wheels. Their key difference from conventional wheels lies in
the presence of rollers on their surface, the axis of rotation of which is perpendicular to the
wheel's axis of rotation. This distinction, though it may seem minor, significantly enhances
maneuverability and, consequently, changes the traditional approach to motion kinematics.
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[lo IpOYHOCTHBIM HOAHHBIM, IOJIYYEHHBIM M3 HCIBITAaHUI NP OOBEMHOM CXKAaTHH
TOPHBIX MOPOJ (Ha IpUMeEpe MecyaHruKa), IOCTPOCHBI MacnopTa MPOYHOCTH 1O CTaHAap-
Ty ASTM D 7012-04. IlpennoxeH cnocod oTOopa peleBaHTHBIX OTHOAIONINX KPYToB

85



MHXXEHEPHBIE HAYKH

Mopa ¥ COOTBETCTBYIOUIUX IMOKa3aTenaeH ko3¢ uireHTa CueIieHus U yria BHYTPSHHE-
TO TPEHHS.

[Ipu npoeKTUPOBaHUM ¥ IKCIUTyaTallid T€OMH)KCHEPHBIX O0BEKTOB (IIAXThI, KaPhephl,
TOHHEJH U JIp.) HE0OXOAMMO 3HATh MMPOYHOCTHBIE XapaKTEPUCTUKH T'OPHBIX Mmopo. B vacr-
HOCTH, U T€, KOTOpPbIe MOTydeHbl B JaOOPaTOPHBIX YCIOBHUAX (TIpened MPOYHOCTH Ha OTHO-
OCHOE c)KaTue, Ha pacTsHKeHHe, Cpe3 co CKaTHeM, 00beMHoe ckatue u jap.). Ha ocHoBe Ta-
KHX JIaHHBIX B JICKApTOBOW cucTeMe KoopauHat «KacaTenmpHoe HampspkeHHe (OpauHara) —
HopwmansHoe Hampspkerue (adciicca)y CTposTes KpyTrHu (0OBIYHO PUCYIOT MONYKPYTH, Jie-
Kame B 1-oif w/mmu 2-oif yerBepTax) Mopa [1] u orubaromasi K HUM, KOTOpask MOXKET
OBITh, KaK JIMHEHHOW, Tak ¥ HenuHelHoW. B obOoux ciyyasx kodddunument cremnenus C
ompeAensieTcs] KaKk BeJIMYMHA OPAMHATHI B TOUKE MEPECeUeHUs] OTHOAONIEH U OCH OpaIuHAT
(0603HaunM e€ uepe3 D, puc. 1), a yroy BHyTPEHHETO TPEHHUS (¢ KaK YroJl MEKIY Kacareib-
HOI Kk orubarorieii B Touke D 1 ocbro abcimcc.

B nmanHO# pabGore paccMaTpuBaeTCs MOCTPOCHHUE MACIOPTa MPOYHOCTH MECYAHUKA MPH
obbemMHOM Ckatrm (cxema Kapmana) mo cranmapty ASTM D 7012-04 [2]. B oredectBen-
HoMm ['OCT 21153.8-88 [3] mocTpoeHne macmopTa IpOYHOCTH ONMMPAETCS Ha MPOYHOCTHBIC
JTAaHHBIC W3 UCTIBITAaHWN Ha PacTSHKEHHE, OJHOOCHOE C)KaTHe U O0OBbEMHOE C)KaThe, OTKyIa
OJTHO3HAYHBIM 00pa3oM ompesensercs Kod(h(UIMEeHTOB CIEIJICHHS M yTIOB BHYTPEHHETO
Tpenus (puc. 1).

50 TKacatensHoe HanpsbkeHne, MlMa
40

30

20

HopmansHoe HanpsikeHue, MlMa
—10 0 10 20 30 40 50 60 70 80 90 100

Puc. 1. Tlpumep nacmopTa MPOYHOCTH IS TTecHaHuKa, moctpoeHHsri mo 'OCT 21153.8-88:

f — moMyKpyr, COOTBETCTBYIOIINI PacTsHKEHHIO, g — OHOOCHOMY CXKaTHIO, h — 00beMHOMY CXKAaTHIO ¢ GOKOBBIM

napnenueM 2.5 MIla, p — o6beMHOMY CkaTuio ¢ 60KOBbIM aaBienneM S MIla,  — 00beMHOMY CXKaTHIO ¢ OOKO-

BbIM faBinenueM 7.5 Mlla, s — Henuneiinas orumOaromasi, 3amaHHas ypaBHeHHeM y=-0.00895x2+1.04x+7.42,
D — touka nepeceueHuss KpUBOMU S C OChIO OPAMHAT
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W3 kpuBoii s onpexnensiem ko3ddunuent cuerenus C = y(0) = 7.42, yroy BHyTpEHHETO
Tperus ¢ = arctan(y’(0)) = arctan(1.04) =46.12°.

Uro kacaetcs amepukanckoro cragaaptra ASTM D 7012-04, To B HeM macnopT NpoyHO-
CTH CTPOUTCS TOJBKO IO JaHHBIM MPEIEIOB MPOYHOCTH MPU OOBEMHOM CIKATHH, B 3aBUCH-
MOCTH OT KOJIHMYECTBa KpyroB Mopa (peKoMeHIyeTcsl He MeHee TpeX) HeoOXOAMMO BEIOpaTh
HauboJee peleBaHTHYIO (TaCIOPTHBIM CBOMCTBAM HCCIIEAYEMBIX TOPHBIX TIOPO;: HAIIPUMED,
JUIsL CKalbHBIX mopoa — @ = 30°+50°, C > 5 Mlla; ana nomyckanbHbIX — @ = 20°+40°,
C = 0.3 MIla + 5 Mlla ) orubarormyto, 4TO MOApPa3ZyMeBaeT HEOJHO3ZHAYHOCTh B OTIpe/Iee-
HUHU K0 (PUIIMEHTOB CIETNIEHHUS U yTJIa BHYTPEHHETO TPEHHSL.

[KacaTensHoe HanpsikeHvie, MMa i

40
35
30
25
20

15

V} N p (9
h HopmanebHoe HanpsxeHue, Mla
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

=5

Puc. 2. Tlpumep macrmopToB MPOYHOCTH IS TIECUAHNKA, TIOCTPOSHHBIX 1o ctanaapty ASTM D 7012-04:

rae h — moiykpyr, COOTBETCTBYIOIIMH 00BEMHOMY CXKaTHIO ¢ OOKOBBIM naBieHueM 2.5 MIla, p — oObeMHOMY

cxaTHio ¢ 00koBbIM faBiieHueM 5 MIla, ¢ — o6beMHOMY CkaTHIO ¢ O0KOBBIM naBneHueM 7.5 Mlla, i, j, k — mu-

HeiHbple ormbarommue, 3a1aHHble ypaBHeHUsAMH y=1.24x+3.52, y=0.74x+10.15, y=1.02x+5.04 coOTBETCTBEHHO;
N, K, M — cooTBeTCTBEHHbIE TOUKH [IEpECeUSHNUs KPUBBIX 1, j, k ¢ OCbIO opAnHAT

PeneBantHas nuHelHas ormbaromas BbIOWpaeTcs W3 MHOKECTBA OTHOAIONINX, KOJIHYe-
CTBO KOTOPBIX ONpEAEATCS KaKk coueTaHue U3 n Kpyros 1o 2. CoriacHo puc. 2 KOIHYECTBO
OTHOAIINX — 3TO COYETaHWe U3 3 KPYyroB 1o 2, 4yTo paBHsAeTcs 3. M3 nuHeiHBIX ornbaro-
mux i, j, k BeiOepeM peneBantHywo. s atoro ompenenum B Kaxaom ciaydae C u ¢.
Hdug 1 C=3.52 Mma, ¢ = 51.1°; mua j C=10.15 Mmna, ¢ = 36.5°% mia k C=5.04 Mna,
¢ = 45.56°. Orubaromas i He MOJXOANUT B CHITy TOTO, 4TO (>50°, HO mpu 3TOoM C<5 Mlla,
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T.€. C OJTHOM CTOPOHBI YroJ BHYTPEHHEIr0 TPEHHs BBICOK AJS CKAJIBHOM MOPOABI, ¢ Apyroit
CTOPOHBI KOA(DQPHUITMECHT CIETUICHUS BXOINUT B THAIIA30H MOJyCKAIBHBIX TTopoa. Orubdarornime
j 1 k 00e moaxonsT moJ onrcaHue MacrnopTa MPOYHOCTH CKaJbHBIX IMOpoJ, Tak kKak C u ¢
JIeKaT B COOTBETCTBYIOIIMX auamna3oHax. /id oHO3HAYHOCTH MOKHO B3SIThb OCPEIHEHHBIE
sHayenus C 1 ¢, 1 oHU OynyT paBHbI 7.6 MIla 1 41.03° cooTBETCTBEHHO.

Taxum 00pazom, Ha IpUMepe MECYaHUKA, KaK MIPEICTaBUTENS CKaJIbHOM ITOPObI, PO-
JEeMOHCTPHPOBaH crocod BbIOOpa peneBaHTHOW orubaromiedl Kpyros Mopa, MOTyYeHHBIX
B ycioBHAX oObeMHOro cxkarus. [lokasaHo ompeneneHue mokazaTeneidl ko3¢ @HUIMEHTa
CIICTIJICHHS M YTJIa BHYTpeHHETo TpeHms. Pabora BemonHeHa Ha obopymoBannu LIKII reo-
MEXaHMYECKHX, re0(pU3NIECKuX U reoauHammueckux usmepennit CO PAH B pamkax mpo-
exta H1P nHomep rocynapcrsenHoi peructpanuu 121052500138-4 (FWNZ-2021-0001).
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BUOI'PA®USA

51, Loit [TaBen AnekcanapoBud, paboTaro B 00JIaCTH TOPHOTO Jelia U CIEIHAIN3UPYIOCh
Ha KCIIEPUMEHTAIFHOM MEXaHHUKE TOPHBIX MOPoJ. PaboTaro cTapimiuM HayIHBIM COTPYIHU-
koM UI'JI CO PAH, a Takxe nmo coBMmectutenscTBy 3aBenyromum LIKII ITTHU CO PAH
r. HoBocubOupck. Kanaunmar ¢usmko-matemarndeckux Hayk ¢ 2010 roma. O6macth MOHMX
HayYHBIX MHTEPECOB BKIIOUYACT JIA0OPATOPHOE MCCICHOBAHUE MEXAaHUYECKOTO IOBEICHUS
TOPHBIX TIOPOJl M DKBHUBAJIEHTHBIX T€OMAaTEpPUATIOB B YCIOBHSIX Pa3IWYHBIX HArpy30YHBIX
BO3JIEMCTBUH (C)KATHE, PACTSKESHHE, CIABHT H JIp. ).

A, Yconbuesa Onbra MuxaitnoBHa, padoTaro B 00JIaCTH TOPHOTO JIejia U CIEIHaU3H-
PYIOCh Ha SKCIIEPUMEHTAIBHON MEXaHHKE METaJUIOB W TOPHBIX mopoa. Paborato craprimm
HaydHbeiM coTpynaukoM MI'JI CO PAH r. HoBocuOupck. Kanmunat ¢usuko-maTemaTH-
yeckux Hayk ¢ 1989 roga. O6nacTh MOWX HAayYHBIX MHTEPECOB BKIIOYACT JTabOpaTOpHOE
UCCIICJIOBAHUE MEXAaHWUYECKOT'O TOBEJCHHUS METAJIOB, TOPHBIX MOPOJ M SKBHBAJICHTHBIX
reoMaTepralioB B YCIOBUSAX Pa3jIMYHBIX HAIPYy30YHBIX BO3JIEHCTBHI (CKaTHe, pacTshKEHUE,
CIIBUT | JIp.).
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According to the strength data obtained from tests under confining compression of rocks
(using sandstone as an example), strength envelopes were constructed according to the
ASTM D 7012-04 standard. A method for selecting relevant envelopes of Mohr circles and
corresponding indices of the cohesion coefficient and the angle of internal friction is pro-
posed.

When designing and operating geoengineering facilities (mines, quarries, tunnels, etc.),
it is necessary to know the strength characteristics of rocks. In particular, those obtained in
the laboratory (uniaxial compressive strength, tensile strength, shear compression, confining
compression, etc.). Based on such data, Mohr circles [1] are constructed in the Cartesian
coordinate system "Tangential stress (ordinate) — Normal stress (abscissa)" (usually semicir-
cles are drawn lying in the 1st and/or 2nd quarters) and their envelope, which can be either
linear or nonlinear. In both cases, the cohesion coefficient C is defined as the value of the
ordinate at the point of intersection of the envelope and the axis of the ordinates (denote it
by D), and the angle of internal friction ¢ as the angle between the tangent to the envelope at
point D and the axis of the abscissa.

This study considers the construction of a sandstone strength envelope under confin-
ing compression (Karman’s scheme) according to the ASTM D 7012-04 standard [2].
In the domestic GOST 21153.8-88 [3], the construction of a strength envelope is based
on strength data from tensile, uniaxial compression and confining compression tests,
which implies the unambiguity of determining the coefficients of cohesion and the an-
gles of internal friction.

As for the American standard ASTM D 7012-04, in it the strength envelope is con-
structed only according to the limits of strength under confining compression, depending on
the quantity of Mohr circles (at least three are recommended), it is necessary to select the
most relevant one (envelope properties of the rocks under study: for example, for hard rocks
— ¢ =30°+50°, C > 5 MPa; for semi—hard rocks - ¢ = 20°+40 °, C =0.3 MPa + 5 MPa) enve-
lope, which implies ambiguity in determining the coefficients of cohesion and the angle
of internal friction.

Using the example of sandstone as a representative of a rock, a method for selecting the
relevant envelope of Mohr circles obtained under confining compression conditions is
demonstrated. The determination of the cohesion coefficient and the angle of internal fric-
tion is shown. The research was performed on the equipment of the Shared Use Center of
Geomechanical, Geophysical and Geodynamic Measurements, Siberian Branch, Russian
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Academy of Sciences within the framework of the research project state registration number
121052500138-4 (FWNZ-2021-0001).
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B coBpemMeHHOM Mupe MpoOIEeMBbI 3KOJIOTUYECKON YCTOHYMBOCTU U 3aIIUTHI OKpYyXKa-
IOIe cpebl HAOMPAIOT MOMYJISIPHOCTE € KKIBIM JHEM, CTPOUTENIBCTBO IOMOB M 3IaHUN
TaK)Xe CTAJIKMBAETCS ¢ BBI30BAMHU B 00JIACTH YCTOWYMBOIO Pa3BUTHUA. Y CTOMYHMBOE CTPOH-
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TENbCTBO NPEACTABISET COOOW MOAXOA K MPOSKTUPOBAHMIO M BO3BEACHHUIO 3IaHUM,
HaIlpaBJICHHBI Ha MUHUMH3AIMI0 HETaTHBHOTO BO3ACHCTBUS Ha OKPYKAIOIIYIO CpE.y.
JlanHas KOHLENIMS CTaHOBUTCS BCE OoJiee aKTyallbHOW B KOHTEKCTE IIIO0aNbHBIX H3Me-
HEHUH KIuMaTa W HEOOXOIMMOCTH COXpaHEHHS NPHUPOJHBIX pecypcoB. BHenpenme
YCTOWYUBBIX TEXHOJOTHH B CTPOUTENHCTBE IMO3BOJSET CO3aBATh PKOJOTHYECKH YHCTHIE,
sHeprodGdeKkTUBHBIE B KOM(POPTHBIE 3aHUs, KOTOPHIe CIIOCOOCTBYIOT YIIyUIIEHUIO Kade-
CTBA >KHU3HH.

Ha ceronmusmiHmuii 1eHp CTPOUTENHCTBO SBISETCS ONHON M3 KIFOUEBBIX OTpaciel, Hc-
MOJIB3YIOMKUX MPHUPOJHBIE PECYpPChl W OKa3bIBAIOIIMX 3HAYMTENHHOE BO3NEHCTBHE Ha
OKpy>Karolryto cpeay. Kpome Toro, CTpOUTEIBCTBO SABISAETCS KPYMHEHIINM HMCTOYHHUKOM
BBIOPOCOB MAapHUKOBBIX Ta30B, CIOCOOCTBYIOIIMX HM3MEHEHHWIO Kiumara. beccmopHo, ot
HEro 3aBUCHUT Oy.IyIee IIaHeThl: COTHH MHJUIMOHOB HOBBIX 3[JaHUH M COOPYKEHUH, KOTO-
peie OyIyT MOCTPOEHBI B ONMKAWIINE AECATHIETHS, NOJDKHBI OBITH 0€30MaCHBIMHU IS
Bceil akocuctemsl [1].

B mnocnennue roapl KOHIENIHS YCTOMYMBOTO CTPOUTENBCTBA MPHUBIEKAET BCE OOIbIIe
BHMMaHMA. OHa HampaBieHa Ha CHIDKEHHE HETATHBHOTO BO3ICHCTBHUS 3MAHUN M COOpYKe-
HUH Ha OKPYXKAaIOIyI0 Cpeay U oOecreueHe X T0JITOBEYHOCTH U MTPOYHOCTH. [laHHbIN BUI
CTPOUTENbCTBA Oa3upyeTcsl Ha HAeSX TyMaHHW3Ma, B €r0 OCHOBY ITOJIOKEHBI MPHHIIUIIBI
YCTOWYHMBOTO pa3BUTHA 00IIECTBA.

Y CToM4HMBOE CTPOUTEIBCTBO OCHOBBIBAETCS HA CIAEAYIOIIMX IPUHIIMIIAX:

1) makcumanbHO 3((EeKTHBHOE MCIIONB30BaHUE Pa3IUYHBIX MaTepUalioB, SHEpreTHYC-
CKHX W BOJHBIX PECYPCOB;

2) MpUMEHEHHUE SKOJIOTHUECKU O€30MACHBIX KOHCTPYKIIMOHHBIX MaTepHAIIOB;

3) MuHHMH3aKs 00bEMa OTXOJ0B M HETATUBHOT'O BO3JCHCTBHS Ha OKPY>KaIOIIYIO Cpe-
Iy B LIEJIOM;

4) mpenmnoYTeHne MaTepualiaM, IPOU3BOIUMBIM HAa MECTHOCTH, IUIS CHM)KEHHUS 3arpss-
HEHHsI OKPYKAOIIEH CPpEbl IPH TPAHCIIOPTHPOBKE;

5) IOArOBEYHOCTH U MPOUYHOCTD.

Ja peanmmzaniiil TPUHITUIIOB YCTOWYHBOTO CTPOUTENHCTBA MPUMEHSIOTCS pPa3IUIHbIC
TEXHOJIOTHH.

3enéHble KPOBIH MPEACTABISIIOT COOOW KPOBENIBbHBIE CUCTEMBI, TIOKPBITHIE pACTUTEIBHO-
CTBIO, KOTOPBIE YIYUIIAOT TEIUIOM3OJISAIUIO 3/IaHUH, YMEHBIIAIOT CTOK JIOXKIIEBOW BOJBI U
CO3/1af0T JAOTOIHUTENHHOE 3eJIEHOE MMPOCTPAHCTBO B TOPOIAX.

Cy1iecTByeT TpH OCHOBHBIX THIIA 3eJIEHBIX KPOBEIb!

1) BKCTECHCUBHEIN;

2) TOTyMHTCHCUBHBIH;

3) UHTCHCUBHBIH.

Knaccudukamnus ocHoBaHa Ha pa3nu4HON ryOouHe cyOcTparta [2]. Ha skcTeHCHBHBIX
KPOBJISX CJI0¥ cyOcTpaTa HeOombImoi. B O0MbpIIMHCTBE CIydaeB, 03eJICHECHHE MTOI00HOTO
THTIA OTHOCHUTCS K YMCIYy HEIKCITyaTUpyeMbIXx. COOTBETCTBEHHO, OHO HE IMOJpa3yMeBa-
€T MPUCYTCTBHE Ha KpBHILIE JIIOJACH, HE CBA3AHHBIX C MEPUOAMYECKUM OOCITY>KUBaHUEM
03€JICHEeHHS U MHXXEHEPHBIX cucTeM. [|J1s1 SKCTEHCUBHOW 3€NEHON KPOBIIHM MPUMEHSIOTCS
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pacTeHUsI U Ta30HHBIE TPaBbl, KOTOPBIE YCTOWUUBHI K IepenagaM TeMIIEpaTyp U Hemo-
CTaTKy XUAKOCTHU. [loTyHHTEHCHBHBIN THII KpOBeNb ¢ Oojee rmyboKuM ciioeM cybcrpa-
Ta MOJXOIUT JJIsl BhIpAIIMBaHUsA KycTapHHUKOB. [1ogOOHBIN THI KpOBENIb HYXIAeTcCs
B OTPAaHMYEHHOM, HO MOCTOSSHHOM YXOJ€ 3a PacTUTENbHOCTBIO, a TaKXKe SBISETCA I0-
CTYIHBIM HE TOJBKO IS OOCITY>KHBAIOIIETO NIEPCOHANa, HO U JIJIs oceTuTeneil. Ha un-
TEHCHBHBIX KPOBJISIX MOKHO BBICAKHBATh KYCTApPHHUKH U Jaxke nepeBbs. Croit cybcTpara
Ha KPOBJISIX TaKOTO THIA JAOBOJBHO IIyOoKui. OAHAKO, HHTEHCHBHOE O3€JIEHEHUE MO-
J)K€T HE NOAXOIWUTh IJi1 BCEX TUIIOB KPBI MO psiAy NpuyuH. Hampumep, mockoiabKy
OoJbIIoe KOJNMYECTBO CyOcTpaTa 3HAYHUTENBbHO YBEIHYHWBAET BEC 3€IEHOW KpOBIH.
Hecmotps Ha 370, Ha M000M THIE KPBIII MOKHO OOYCTPOUTH JOKJIEBOW cal, SIBISAIO-
mMicsT OAHUM M3 MHCTPYMEHTOB A cOopa noxkaeBoil Boabl. OH crocoOeH 3anepiku-
BaTh BJIATY, HAKAIUIMBATh U OYUIIATh BOAY.

B ocHoBe coznanus 3en€HOM KPOBIH, CIOCOOHOM MPOCTYKUTHh TOJBI, JIEKUT MPOEKTH-
pPOBaHUE U YKJIaJKa MHOTOCJIOIHOTO KpoBeJIbHOTro nupora. Kaxapiit 13 ero cio€s BBITOIHS-
eT onpenenéHnyo GyHkuuto [3]:

1) Termonzonsamus. JlaHHBIN CIOW MOKET BBIOTHATHCS W3 IEHOMOJINYPETaHa, dKCTPY-
JTUPOBAHHOTO TIEHOIOIUCTHPOIIA, MPOOKOBBIX IUIUT, 0a3aabTOBBIX BaT. Marepuan TaHHOTO
CJI0Sl IOJDKEH yIeP’KUBATh TEIUIO, BBIIEPIKUBATH JaBIICHUE KOpHEH pacTeHHd U OBITh HETHUT-
POCKOINYHBIM;

2) ruapousonsaus. Takoi ciioil ykmaasiBaeTcsi ¢ IPUMEHEHHEM CHelHaIbHOW THAPO-
M30JISIIIMOHHON MeMOpaHbI, KOTOpasi MOXKET OBITh BBIIIOJHEHA Ha OMTYMHOM WM CUHTETH-
yeckoM ocHoBaHMH. OHa He0oOXOoIMMa Kak M 3allUThl KOHCTPYKIUI 3[JaHHsI OT BO3JIEH-
CTBHSA BJIar", Tak M JUisl oOecrieueHuss KOM(OPTHOrO MUKPOKIMMATa JJIsl KU3HE eI TEIbHO-
CTU PACTECHUN;

3) mperax. Cucrema apeHaka HEOOXOauMa TIPHU YCTPOMCTBE 3eNEHOW KPOBIH IS
obecrieueHnsT MaKCUMaJIbHO KOMGOPTHBIX YCIOBHU JJIA pocTa pacteHmid. OHA COXpaHseT
JUTSL pacTeHU HEOOXOIUMBIA UM YPOBEHB BIAXKHOCTH M OTBOJUT M3THUILKH KUAKOCTH;

4) ¢unbrpanus. Jns co3maHMs 3TOrO €0 MOXKET OBITh HMCHOJB30BAaH T'€OTEKCTHIIb.
I'maBHBIE 33a7a4M JAHHOTO CJI0SI 3aKJIHOYAKOTCS B INPEMSTCTBUM 3aCOPEHUI0 KYyCOUYKaMU MOY-
BbI JPEHaKHOI CHUCTEMBI U BHIMBIBAHHUIO M3 HEE MUTATEIbHBIX BEIIECTB, HEOOXOIUMBIX IS
3JI0pPOBOTO POCTA U PA3BUTHSI PACTUTENBHOCTH;

5) mouBeHHHIH cyOcTpaT. OCHOBHOM 3ajjadeil TAHHOTO CIIOSI SIBISETCS O0ecTieueHre 0c-
HOBBI JKU3HEEATEIbHOCTH PACTUTEIBHOTO CI0S;

6) pactutenbHbIi cinoi. IlociaenHuMm cimoeM 3el1E€HON KpPOBIM SBJSIOTCS HEMOCPEN-
CTBEHHO CaMH PacTEHUs, KyCTAPHUKH, IEPEBbS U I[BETHI.

3D-meyaTh B KaUECTBE CTPOUTEIHHOW TEXHOJIOTHHU CIIOCOOCTBYeT O0mee 3¢ HeKTUBHO-
My TpEBapUTEIbHOMY H3TOTOBJICHUIO MaTEpHalIOB, MOCKOJBKY 3JE€MEHTHl MOTYT OBITh
HareyaTaHbl ¥ 3aT€M JOCTaBIEHBI HA CTPOUTENbHYIO MJIOMIAJKY, TOTOBBIE K HUCIOJIb30Ba-
HU1O0. B HacTosiee BpeMsi TexHoJorug 3D-neuat CTaaKuBaeTcs ¢ TPYJAHOCTSIMH B Macco-
BOM IIPOU3BOJICTBE, CBSI3AHHBIMHU C BBICOKOW CTOMMOCTBIO KPYHMHOTaOapUTHBIX MPHUHTE-
poB. OOHAaKO, OHa UMEET 3aMeTHBhIe MPEUMYILECTBa, HampuMep Oojiee KOPOTKHE CPOKH
CTPOUTENBCTBA, 3KOHOMUS CPEICTB U BO3MOXKHOCTb CO3[AaHUSI YHUKAIBHBIX apXUTEKTYp-
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HBIX NPOEKTOB. B mepcnexkTuBe okumaeTcs, 4To pa3BUTHE TexHoJgorui 3D-nedatu nocmo-
cOoOCTByeT YIYYIICHHIO KOHTPOJISI KauyecTBAa W OTKPOET HOBBIE BO3MOXKHOCTH IIJISi COBpe-
MEHHBIX pelIeHMU. /[aHHAs TEXHOJOTHS OTYETIMBO COOTBETCTBYET NIPUHIUIIAM YCTONYH-
BOT'O CTPOUTENBCTBA 332 CYET MUHUMH3ALUU CTPOUTENBHBIX OTXOJ0B M ONTHUMHU3AINK HC-
MOJIb30BAHUSI MAaTEPUAJIOB.

IIporpammHoe obecnedeHre I WHGOPMAIMOHHOTO MOICIHpOBaHUsA 3manmii BIM
(Building Information Modeling) cnocoOcTtByeT Oomnee 3(p(PEKTHBHOMY HCIIOJIB30BaHUIO
peCypcoB U MUHMMM3ALMU OTXOJIOB Ha CTPOUTENbHOH miomanake. 3D-Moaenu AaroT BO3-
MOKHOCTh BCEM YYaCTHHKaM IPOEKTa COBMECTHO pa3pabaThiBaTh BHPTYaJIbHOE MPEICTaB-
JICHWE 3[JaHUs1, YTO CYHIECTBEHHO CHMKAET MOTPEOHOCTh B OyMa)KHOH JOKyMeHTanuu. bia-
rojaps TOYHOMY MOJETUPOBAHUIO M BU3YyAIM3alMU, YHOA€TCi pPENaKTHUPOBATh IPOEKTEHI
Y BHOCHTH TIPABKH €II€ HAa PaHHUX dTalax CTPOUTENbCTBA, W ITO, OE3yCIOBHO, MO3BOISIET
CHU3WTh HCIIOJIb30BaHUE pecypcoB. BIM Taxke moaaepKuBaeT ATambl MIOCIE CTPOUTEIb-
CTBa, MIOMOTasl B INIAHUPOBAHMH TEXHUYECKOTO OOCITY>KHBAaHHUS, YTO CIIOCOOCTBYET MOAACP-
JKaHUIO CTPYKTYPhl B COOTBETCTBUM C KOJOM M ONTHMM3ALMU PAacXOJ0B Ha COAECpP>KaHUE.
Kpome TOro, oH CIIy’)KUT OCHOBOM JJii MPUJIOKEHUNA BUPTYAJIbHOW pEaIbHOCTH B CTPOM-
TEJbCTBE, MTO3BOJISISI MPOMU3BOANTH BUPTyaTbHbIE CUMYJISIIINY, YIy4IIAOIIie TNIAHUPOBaHHE
Y B3aUMOJICUCTBUE C 3aMHTEPECOBAHHBIMHU CTOPOHAMU.

TexHOJI0TUN YIYUYIICHHON TEIUIOU30JISLMH U 3BYKOM3OJSILIMM UIPAOT HEMATOBAKHYIO
poJb B yCTOMUMBOM cTpouTenbeTBe. OMHUM M3 MEPCIEKTUBHBIX TEIUIOM30JIAIMOHHBIX Ma-
TEpUAJIOB SIBISIETCS a3POreilb, U3BECTHBIN HCKIIOYUTEIBHBIMU XapaKTEPUCTUKAMU MIPU HU3-
KOH TIoTHOCTH. OH MOXeET OBITh HCIIOJIB30BaH B BUJE HAITBUICHUS WIH ILTUT, © OH XOPOIIO
MOJXOJUT JJIsl TOMEUICHUI C OTpaHUYEHHBIM MPOCTPAHCTBOM, TJ€ TPATUIIMOHHBIE H30JIs-
UOHHBIE MaTEepPHajIbl MOTYT OBITH CIMIIKOM MAacCHBHBIMH. A3pOreib MpeAcTaBiseT co0oi
MPOYHBIM U OJHOBPEMEHHO JIETKUN TEIUTOM30JISILIMOHHBIN MaTepuall, MOJIyYeHHbIH U3 cIie-
IAaJIBHOTO Tels OJaromapsi 0cob0i TEXHOIOTHH, KOTOpas mpeodpasyeT >KUIKUH MaTeprail
B ra3000pa3HOe BEIIECTBO C TBEPAONW KOHCHCTEHIMEU W Mpo3padHocThio [4]. Dopma mpo-
IyKTa ONpeAessieTcsl HaxOAsIrecs B cocTaBe HaHOTpyOkamu. Emé ogHMM MHHOBaLMOH-
HBIM MaTepHaJIOM SIBJISIETCS BaKyyMHas U30JAMOHHAs maHenb VIP, obecrieunBaromas 3Ha-
YUTEIHHO 00Jiee BHICOKYIO TEIJIOM3OJISLHNIO, YeM OOBIYHBIE MaTepHalbl TOH ke TOJIIHMHBI.
B »TuX maHensx MCMoNb3yeTcss BaKyyM JUIsl CHIDKEHUS TETJIoNepelaun 3a CUET KOHBEKIIUU
U TPOBOIUMOCTH. B 001acTv 3BYKOM3ONIALIMM MHHOBAIMEH sIBIsieTCSl pa3paboTKa THOKHX
3BYKOM3OJIALIMOHHBIX MaHelIel, KOTOPhIe MOTYT OBITh HHTETPHPOBAHBI B KOHCTPYKIIHIO 37a-
HUs 0e3 HeOOXOAUMOCTH BO3BEACHUS TOJCTHIX M TSDKENBIX CTEH. B ATHX maHensX MCroib-
3YIOTCSl TIOTUMEPHBIC MaTepUaNbl BHICOKOUM IUIOTHOCTH, KOTOPhIE 3PPEKTUBHO OIOKUPYIOT
nepenavy 3ByKa.

VYcroliurBbie MaTepUasbl ABJISIOTCS OJHOW M3 KIIOYEBBIX TEXHOJOTHW B yCTOMYHMBOM
ctpoutenscTBe. OHM MPEACTaBISIIOT cOOOW MaTepHanbl, 00Jagarolue BEICOKOH TOJIroBey-
HOCTBIO U CITOCOOHOCTHIO TIepepadaThIBAThCS M YTHIU3UPOBATHCS 0€3 3HAUYNTEIHLHOTO BO3-
JIEHCTBHS HAa OKPY>KAIOILIYI0 cpeay. Y CTOWYMBOCTh MaTepHalIOB OIMPEIENIeTCs CIEAyIOH-
MU KpUTEPHUSIMU:

1) sKoJOTHYEcKast YUCTOTA;
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2) BO300HOBIIIEMOCTh PECYPCOB;

3) »HEpro3PGeKTUBHOCTS.

DKoJoruyecKkass 4ucToTa IMojpa3yMeBaeT 0e30MacHOCTh MaTEpUaOB U OKPYXKaro-
miei cpeqibl U 3J0pOBbs YEIOBEKA HA BCEX ATANaxX WX >KU3HEHHOTO IMKJIA, HAUUHAS OT J0-
OBIYM CHIPBST W 3aKaH4YWBas yTwin3anuedl. Bo3oOHOBIIEMOCTh pecypcoB MpeAroaraet
WCIIOJIb30BaHNE MAaTEPHAJIOB, CIIOCOOHBIX BOCCTAHABIMBATHCA €CTECTBEHHBIM ITYTEM HIIH
OBITH TIepepaboTaHHBIMU 0€3 yIiepOa s IKOCUCTEMBI. DHEProdGPeKTHBHOCTH 3aKI0Ya-
€TCsS B MUHUMAJIHHOM TOTPEOICHUN SHEPTHUH TPHU MPOU3BOACTBE W IKCILTyaTallMd MaTe-
pHaoB, cIOCOOCTBYIONIEM CHIKEHHUIO BRIOPOCOB MAapHUKOBHIX ra3oB. [Ipumepamu ycToii-
YUBBIX MATCPUAJIOB SBJISIOTCS 0aMOYK, PEIMKINPOBAHHbBIC MaTepHabl U JApeBecuHa. Ma-
TepHUalbl, KOTOPbIC HE COAEPKAT TOKCUUHBIC BEUICCTBA, TAKUE KaK JETy4Yle OpraHuuecKue
COeIMHEHHUS, CTIOCOOCTBYIOT YIYUIICHHIO KadyecTBa BO3/JyXa BHYTPH MOMEIICHWA W CHH-
JKEHHUIO pUCKOB 3a0oneBanuii. Kpome Toro, mpupoaHbe yCTOWYUBBIE MAaTEPHUAIIBl CO3/1aI0T
OyaronpuATHYIO0 aTtMocepy, YTO UMEET MOJOKUTEIBHOS BIUSHUE HA MCHUXUYECKOE 3]10-
POBbE TOJIEH.

PexoMeHanum no BHEAPEHUIO YCTOMYUBBIX TEXHOJIOTHI B CTPOUTENIBCTBE:

1) BBIOOp SKOJOTHMUYECKH YHCTHIX MaTepUalOB: YUYHUTHIBATh YIJEPOAHBIN clied, BO300-
HOBIIIEMOCTb U BO3MOXHOCTh ITepepadOTKH;

2) omenHka 3HeprodHHEKTUBHOCTH U JOJITOBEYHOCTH: MHHUMHU3AITUS 3aTpaT Ha dKCILIY-
aTaIuio U PEMOHT;

3) 3KOHOMHYECKas 11eJIeCO00Pa3HOCTh: OI[CHKA OKYITaeMOCTH MHBECTHUIUH U MPHUBIICYEC-
HUE TOCYAapCTBEHHBIX CYyOCHINH.

Hcnonb3oBaHne yCTOMYMBBIX TEXHOJIOTHM B CTPOUTENBCTBE AAET JIFOASM BO3MOKHOCTh
CYIIIECTBEHHO MOBBICUThH MTPOU3BOAUTEIBHOCTD, IPUBJIEYH OOJBIIE KIUESHTOB, ONTHMH3HPO-
BaTh pacxoibl U MUHUMHU3UPOBATh HETATUBHOE BO3ACICTBUE HA OKPYKAIOIIYIO Cpeny. ITo
OJIMH W3 KIIIOUEBBIX MHCTPYMEHTOB COXPAHECHMS 3KOCUCTEMBlI U MPUPOIHBIX PECYPCOB, a
TaK)Ke MOBBIIICHNUS YPOBHS Ka4eCcTBa JKU3HU HacelleHUs. BHeIpeHne cOBpEMEHHBIX TEXHO-
JIOTUH B YCTOMYMBOM CTPOUTEIHCTBE UTPAET BAXKHYIO POJIb B JOCTUXKEHUU LIETCH yCTOMUHU-
BOTO Pa3BUTHs OOIIECTBA M CO3/JaHWUU OJIATONPHUATHBIX yCIOBHH NIl HBIHEIIHETO U OyITy-
IIeTO MOKOJICHUS.
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BUOTI'PA®USA

4, HOraii Exarepuna CranucnaBoBHa, o0y4aroch Ha 3 kKypce B CaHkT-IleTepOyprckom
TOCYIapCTBEHHOM apXHUTEKTYypHO-CTpouTenbHOM yHHUBepcuTeTe (CII6I'ACY) mo mampasie-
HUIO «[IpOMBIIINIEHHOE U TPaXIAHCKOE CTPOHUTENHCTBOY». O0IacTh MOMX HAYYHBIX HHTEpE-
COB: MPOOJIEMBI SKOJIOTHUECKONH YCTOWYMBOCTH M 3allUTHl OKpYy)Karoliel cpeabl B cdepe
CTPOUTEINBCTBA, @ TAKXKE MPUHLUIIBI YCTOHYUBOIO CTPOUTENILCTBA VI CO3aHUS SKOJIOTHYe-
CKH 0€301acHOT0 M KOMGOPTHOTO OYIYIIETO.

SUSTAINABLE CONSTRUCTION TECHNOLOGIES

E.S. Iugai

Saint Petersburg State University of Architecture and Civil Engineering, St. Petersburg,
Russia, ekaterinastny@mail.ru

In the modern world, the issues of environmental sustainability and environmental pro-
tection are gaining popularity every day, the construction of houses and buildings also faces
challenges in the field of sustainable development. Sustainable construction is an approach
to the design and construction of buildings aimed at minimizing the negative impact on the
environment. This concept is becoming increasingly relevant in the context of global cli-
mate change and the need to preserve natural resources. The introduction of sustainable
technologies in construction allows you to create environmentally friendly, energy-efficient
and comfortable buildings that contribute to improving the quality of life.

Keywords: sustainable construction, environment, technology, natural resources, energy
efficiency, global climate change.

Nowadays, construction is a key industry that uses natural resources and has a signifi-
cant impact on the environment. It is also the largest source of greenhouse gas emissions,
contributing to climate change. The future of the planet undoubtedly depends on this: hun-
dreds of millions of new buildings and structures will be constructed in the coming decades,
and they must be safe for the ecosystem.

In recent years, the concept of sustainable construction has gained more attention. This
approach aims to reduce the negative impact of buildings on the environment while ensuring
their durability and strength. Sustainable construction is based on humanistic principles and
the principles of sustainable development.
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METO/J AJMHAMUWYECKOM PETYJISIPUBALIU J1JIS1 CACTEM
C 3ANIA3BIBAHUEM

A.B. Kum

Ypanvckun I'ocyoapcmeennwuii Acpapnutii Ynueepcumem, Examepunoype, Poccus,
kim_av@urgau.ru

B noknane npeacraBieH METO AMHAMUYECKON PEryJIIpU3al[iy O3BOJISIONINNA B TEMIIC
peaIbHOTO BPEMEHHM MOJICITUPOBATH BO3MYIICHHE B CHCTEMAax, OMUCHIBACMBIX (YHKIHO-
HaJabHO-TU( DepeHITHaTPHBIMA YPAaBHECHUSMH.

PaccmatpuBaeTcst IpoIece, AMHAMUKA KOTOPOTO OMUCHIBAETCS CUCTEMON
i(t) = f(t. oy (Du(®) + g(t, x5, ()0 <t <T
y(s)=x(t+s),—1<s5<0 (1)
x(0) = x5, x(s) = y,(5), -1 <5 <0,

rae ¢ — Bpems; x = x(t) = (x*(t), ..., x™(£)) — bazossiii BekTOp; ¥, () = (¥v2(),ero, v2(-)) —
nocneneictue; u = ul(t) = (u(t), ..., u"(t)) € L7 (0,T) — yupaBieHue, 3HAUEHUS KOTOPO-
To JUis MOYTH Bcex t € [0,T] mpuHaAnexaT 3aJaHHOMY 3aMKHYTOMY BBITYKJIOMY OTpaHU-
YEeHHOMY MHOXECTBY P 13 eBKJIM/I0Ba IPOCTpaHCTBa R™; U — MHOKECTBO BCEX JIOITyCTUMBIX
ynpasnermit;  f(t,x,5,()) = {f;;(t %))} 9(6:x%0)) ={g:(txy.())) i=Tn
j = 1,7 — MaTpuUBl NOPAOKA 11 X T, i X 1, COOTBETCTBEHHO; MOMEHT BpeMeHH T = 0, 3amas-
IpIBaHUE T > (0 M HAYaJIIBHOE COCTOSHUE {X,, ¥,(-)} 3amansl, U, = {u = u(t) € U: x(t,u) =
=x(t),0=t<T}L

W3-3a norpemHocTel HaOIr01eHNs, BEI3BAHHBIX IIOMEXaMH1, HECOBEPILIEHCTBOM H3MEPHU-
TEJILHOW ammapaTypbl WM JPYTMMH OPUYMHAMM, BMECTO TOYHOH TpaekTopuu x(t),
0=t =T, cucremsl (1) HaM U3BECTHO JHUIIb ee puOIKeHne x(t), 0 < t = T, OCTpOCHHOE
WCXOsI U3 3HAUeHWH X, = %(t;), 0 = { = N — 1, ¥ ¢ TUCKPETHOM MPEABICTOPUEH MOICIIH.

Obparnas 3apava. TpeOyercs, 3Has npubnmwkenue x(t), 0 < t =T, yn0OBIETBOPSIO-
11ee YCJIOBHIO

l2(t) —x(<5,0<t<T,0< 8§ <8y0,>0 ()
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MTOCTPOUTH JIOITyCTAMOE yIpaBlieHne i = fiz = fig{t}, 0 < t = T, TaKkoe, 4TO
n n -~
litis — e, liz =0 3)

rae i, € I — HopMallbHOE yIIpaBIeHUE: {lz;

Meton nuHamu4eckoii peryiaspuzanuu. Teopema. [Tycts dyHKIMOHANBI f U g ya0-
BJIETBOPSIOT YCIIOBHIO JIMIIIKIA [0 COBOKYITHOCTH aprymenTos {(t,h) € [0,T]1 x H, P — 3a-
MKHYTOE BBIITYKJIO€ OTpPaHUYEHHOE MHOXKECTBO U3 X", MpUOIMKEeHHbIE 3HaUeHUs HabIo1a-
€MOHl TpaeKTOpUM YyIOBIETBOPSAIOT YCIOBUIO (2), mapameTpbl @ — aio), £ = £(d),

n=n(d) = max (t,, —t;) IOJOKHUTECIBHBI U CTPEMATCA K HyIIO mpu & — O coryiaco-
D=i=N—1 " o
' . Bep(El4s(E)
BaHHO B CMBICJIC PABEHCTBA lim -

o—+i

= 0. Torpa gyskumu u, (t) u z,, (t) onpeneneH-

ol

(=71
et

Hble TIpU t € {t,,f,.,] MeToOM

zz;(tﬂ') = ED
ti(u) = 24z, (t,) — %.f (tﬁi,_f.‘rq(-))rt) +allull® = inf,u€ P

u; € P: t;(u,) < jIEIE t,(w) +e
u, (8) = w2, (1) = z, () + [ (655,00 u; + 9 (65.57,0))] (. — 1)

TaKOBBI, YTO ||u’i":'5;'_u*"L-T:-:a,r) -0, ”Z"":ﬁ:'_x"fn[a,r] -0, ||a'-,;,.:5;.—x'||£:w’n—> 0 TpH

§ — 0, rae u, — HOpMalbHOE pelieHe 00paTHOM 3a1aun U x = x(t) = x(t,u,).

CIIMCOK JIMTEPATYPBI

1. Ocunos F0.C., Bacunser @.I1., [ToranoB M.M. OcHOBBI MeTOja AMHAMHYECKOH PeTyIIsIpH3a-
. — M.: U3g-80 MI'Y, 1999. — 237 c.

BUOI'PA®USA

S, Kum Apxamgmii BragumupoBud, paboTaro B 00J1aCTH MaTeMAaTHKH M CHECITHATH3UPY-
I0Ch Ha 3a/ayax ympasieHus. PaboTaro mpodeccopom B YpaiabckoM ['ocyaapcTBEHHOM AT-
papHOM YHuBepcurerte, r. EkarepunOypr. [lokrop ¢uz.-mat. Hayk. O01acTh MOMX HAYYHBIX
WHTEPECOB BKIIFOYAET MaTEMATHKY U IPUKIAJTHYI0 MATEMATHKY.
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DYNAMIC REGULARIZATION METHOD FOR SYSTEMS WITH DELAYS

A.V.Kim

Ural State Agrarian University, Yekaterinburg, Russia, kim_av@urgau.ru

The report presents the dynamic regularization method that allows real-time simulation
of perturbations in systems described by functional differential equations.

REFERENCE
1. Kim A.V. i-Smooth Analysis. Theory & Applications. New Jersey, Wiley, 2015.
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INPUMEHEHUE CUCTEMBI «1C» B PASHBIX COEPAX JEATEJBHOCTHU

A 0. Kum
000 «Ilepgvrit bumy», Mockea, Poccusn, dayanakim02@mail.ru

B cratbe paccMoTpens! cdepsl AeATeIbHOCTH, KOTOPBIE UCIIONb3YI0T cucteMy 1C, BUIbI
npoaykToB «1Cy», KoTOpble Hanbojee MOMyJSIPHBI, B KaKUX CTpaHaX MHUpPA UCHOJIb3yeTCs
cucTeMa, oTAebHas cuctema Ha Oaze «1C»

Cucrema «1C» siBIsIeTCS MOIIHBIM HHCTPYMEHTOM [T aBTOMAaTH3allMK U ONTHUMH3ALUN
OM3HeC-TIPOLIECCOB B Pa3iIMYHBIX cepax AEsTENbHOCTH, YTO CIOCOOCTBYET MOBBIIICHUIO
3¢ EeKTUBHOCTH yNIPaBICHHUS, YIYUILICHUIO KaUeCTBa yueTa U OTYETHOCTH, a TaKKe ajarnTa-
LIUY OPTaHU3alUN K U3MEHSIOIINMCS yCIOBUSM PBIHKA.

OcHoBHas 1€ NpuMeHeHHsI cucTeMbl «1Cy 3aKimoyaeTcss B aBTOMAaTHU3alMU PYTHHHBIX
olepaluii, ONTUMHU3ALKN YIIPABICHUS PecypcaMH U OOECIIEYeHUH BBICOKOM CTENEeHU Ipo-
3pavyHOCTH U KOHTPOJIA 3a (PUHAHCOBBIMH U ONEPAIIMOHHBIMU IPOLIECCAMU B OPTaHU3AIMIX.

AKTyaJbHOCTh HCIOJB30BaHMsI crucTeMbl «1C» 00ycioBieHa HEOOXOJUMOCTBIO TTOBBI-
HIEHUS] KOHKYPEHTOCIIOCOOHOCTH KOMITaHUH B YCJIOBHSIX OBICTPO MEHSIOLIETOCS PBIHKA, T
Ba)KHBI OIIEPATUBHOCTh, TOYHOCTH U CIIOCOOHOCTH K ObICTpOil amantanuu. B ycnoBusx nudg-
poBu3any OM3HECa aBTOMATH3ALUs IIPOLIECCOB CTAHOBHUTCS HE IPOCTO KeJIaTeIbHOM, a He-
00X0AMMOH /17151 BEDKUBAHUS M POCTAa KOMITAHHH.
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bonee 90% poccuiickux KOMIaHWI 3aJeiCTBYIOT B paboTe MOTEHIMAN MPOrPaMMEI
«1Cx». I'me yaiie Bcero UCMONb3YETCS CUCTEMA:

1. Byxranrepckuii y4uer u HanorooOnoxenue: «lC:byxranrepus» mo3BosigeT BecTH
Y4eT B COOTBETCTBUH C 3aKOHOJATEIHCTBOM, (JOPMUPOBATH OTYETHOCTh M KOHTPOJIHPOBATH
(hMHAHCOBBIC IOTOKH.

2. Ymopasnenue Toprosieid: «1C:YmpaBiieHHe TOPTOBIEH» aBTOMATU3UPYET MPOIECCHI
3aKYIIOK, MPOAAX, CKIAJCKOTO y4eTa W aHaj|3a MPOJaXK, YTO MOBHIMAET 3(PHEeKTUBHOCTH
paboThI TOPTOBBIX MPEATPUSTHH.

3. IlpousBosacTBEHHBIE NpeANpUATHs: PemeHus Ans ynpaBieHus MPOU3BOACTBEHHBIMU
MPOIECCAMH TTOMOTAIOT ONTUMHU3UPOBATH INIAHUPOBAHHE, YIET MaTepHAIOB ¥ TOTOBOH TpO-
IYKIMH, a TAK)KE YIIPaBIATh IPOU3BOACTBEHHBIMU 3aTPaTaMu.

4. 3npaBooxpaHeHue: B METUITMHCKIX YUPEKICHHUSIX CUCTEMA HCIIONIB3YETCs IS yueTa
MAI[MEHTOB, YIIPABISHIS METUIIMHCKIMH KapTaMH U BEICHUS CTATUCTHUKY TI0 JICUSHHIO.

5. ObpaszoBanue: B yueOHbIX 3aBefeHusx «1C» moMoraer BeCTH y4eT y4alluxcs, IJia-
HUPOBATh YIEOHBIN TIPOIIECC U YIIPABIATH (PMHAHCOBBIMH MTOTOKAMHU.

6. CtpoutenscTBO: B cTpouTenbHOIl OoTpacian cucTeMa HCIONb3yeTcs s yIpaBIeHUs
MPOEKTaMH, y4eTa 3aTpaT U KOHTPOJISA 32 BHIIIOJTHEHHEM padoT.

Taxoxe O0IbIIIOe KOMMYECTBO MOJB30BaTeNe BHEAPSIOT MOICUCTEMBI, KOTOPbIE OCHOBA-
Hbl Ha 0aze 1C — «1C bur®unancy. [loacucrema npenHazHaueHa Ajsl aBTOMaTHU3aluu (u-
HAHCOBOH CITy’KOBI, YIIPAaBIEHUYECKOTO YUETa M OTYETHOCTH B KOMITAaHUH.

OCHOBHBIE BO3MOXHOCTH ITPOTPaMMBI:

® [IOJTOTOBKA U YTBEPKICHUE OIOJKETOB ABMKEeHMS AcHEKHBIX cpeacts (bAAC) u no-
xonoB-pacxonoB (B/IP);

® Ka3HAYCHCTBO — YNpPaBJICHUE YTBEP)KICHUEM IUIaTEKHBIX TPEOOBAHMIA;

® ympaBJeHUYECKUH OamaHC — OTYET BBICIIEMY PYKOBOCTBY;

e yIpaBJCHHUE COTJIACOBAHHEM JOTOBOPOB;

® OTYETHOCTh N0 MEXKIYHAPOTHBIM CTaHmapraM ¢(uHaHCOBOH oTuérHOocTH (MC®DO)
METOJIOM TPAHCIISIIIHHN.

[IporpaMMHBI# TPOMYKT MO3BOJSIET KOHCONUAMPOBATH JaHHBIE, obecrieunBaeT (HUHaH-
COBOE TIAHUPOBAHUE, YIPABJICHNE ICHEKHBIMHU MIOTOKaMH, cO0p (haKTOB M OTYETHOCTE.

IIpumenenune cuctemsl «1C» B paznuuHbIX chepax AesSTeNTFHOCTH 3HAYUTEIHHO YIIPO-
IIaeT U ONTHMHU3UPYET MHOXKECTBO OM3HEC-NPOLIECCOB, YTO TO3BOJISICT OpraHU3alMsIM HE
TOJILKO TOBBIIIATH CBOIO 3(PPEKTHBHOCTh, HO W ONEPATHBHO pPearkpoBaTh Ha M3MCHEHHUSI
B PBIHOYHOMW cpejie. YUHTHIBas pacTylire TpeOOBaHHUS K aBTOMATHU3alWU M NU(POBH3AINU
OmsHeca, BHeApeHUEe «1C» CTAaHOBUTCS CTPATErMYECKH Ba)KHBIM INArOM AJISl TOCTHIKEHHS
YCTOWYHMBOTO POCTa M Pa3BUTHSA KOMIIAHUN B COBPEMEHHBIX yCIOBHSIX.

CIIMCOK JIMTEPATYPbBI

1. Onokoii JI.C., BacunseBa E.B. Meronuka o0y4enust MT-crennaniictoB Ha OCHOBE BKJIIOUE-
HUSI IAPTHEPCKUX KYPCOB U MHCTPYMEHTOB TexHoJorndeckoi miardopmsr "1C:IIpennpusrue 8.3" //
COopHuK HayuHbIX TpynoB XXIV MexnyHapoIHOH Hay4dHO-IIpakTHYecKoi KoH(pepeHn «Hoble
“H(OPMAIMOHHBIE TEXHOJIOTHH B 00pa3zoBanum». — 2024, — C. 80-82.
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2.

Kcenogontosa T.1O., BacunseBa E.B., Konnpaxun A.B. Apanranus MapKeTHMHTOBOTO HH-

CTpYMEHTapusi KOMMEPUYECKHX OpTaHU3aIMi Ha dTare TpaHchopManuu (akTopoB BHEITHEH cpeab //
DKOHOMHUKA yCTOWIHBOTO pa3Butus. — 2024. — Ne 3 (59). — C. 93-96.

3.

Armaes B., KomeeB A. but®unanc. PykoBoacTBo momb3oBaTens. [ DIeKTpOHHBINA pecypce]. —

URL: https://wiki.bitfinance.team/vvedenie.html

BUOI'PA®USA

S, Kum Jlasna [ImutpueBHa, paboTaio B 00JaCTH aHATUTUKH U pa3pabOTKH CHUCTEMBI
«1C», a Takxke ¢ mMoACUCTEMaMH, CO3aHHBIMHU Ha ocHOBe miaatdpmel «1C: IIpennpustuae».
Marwuctp ¢ 2025 roga. O0nacTh MOMX Hay4YHBIX HHTEPECOB COCPEAOTOUYEHA B PaMKax Ipo-
051eM aBTOMAaTHU3aLUH JESITEIbHOCTH CPEIHUX U KPYIHBIX IPEAIIPUATHH.

THE USE OF THE 1C SYSTEM IN VARIOUS FIELDS OF ACTIVITY

D.D. Kim
First Bit LLC, Moscow, Russia, dayanakim02@mail.ru

The 1C system is a powerful tool for automating and optimizing business processes.
Helps to increase management efficiency, improve accounting and reporting.
Objectives of the system application:

Automation of routine operations.

Optimization of resource management.

Ensuring transparency and control over financial and operational processes.
Relevance of use:

The need to increase competitiveness in a rapidly changing market.

Speed, accuracy, and the ability to adapt quickly are becoming critical.

Automation of processes as a necessary condition for the survival and growth of

companies in the era of digitalization.
More than 90% of Russian companies use 1C software.
Areas of application of the 1C system:

1.

Accounting and taxation: 1C:Enterprise for accounting and reporting.
Trade management: Automation of purchases, sales and warehouse accounting.

REFERENCE
Onokoy L.S., Vasilyeva E.V. Methods of training IT specialists based on the inclusion of

partner courses and tools of the 1C technology platform.:Enterprise 8.3" // Collection of scientific
papers of the XXIV International Scientific and Practical Conference "New Information
Technologies in Education". — 2024. pp. 80-82.
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2. Ksenofontova T.Yu., Vasilyeva E.V., Kondrakhin A.V.Adaptation of marketing tools of
commercial organizations at the stage of transformation of environmental factors // Economics of
sustainable development. — 2024. — Ne 3 (59). — Pp. 93-96.

3. Aglichev V., Kosheev A. Bitfinance. User's Guide. [electronic resource].
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METOJAbI OITUMHU3AIIU TPOU3BOAUTEJIBHOCTH
IIPU PEHAEPUHI'E CJIOKHBIX CHHEH B OPENGL

B.M. KinnmeBuu

Hayuonansnotii uccnedosamensvckuii mexnonozuueckuii ynugepcumem MUCuC,
Mockea, Poccus, funya7654@gmail.com

C pa3BUTHEM TEXHOJIOTHI W POCTOM MOTPEOHOCTEH B pEAMCTHYHON TpaduKe, OCOOCH-
HO B TaKWX 00JacTAX, KaK BUACOUTPHI, BUPTyaIbHAS PEATbHOCTD, APXUTEKTYpHAS BH3yalH-
3alus M Hay4YHBIE CUMYJISAIUHN, TPeOOBaHUSA K MPOU3BOAUTEIHHOCTH T'paUUEeCKUX MPHIIO-
JKeHWH 3HauMTesbHO Bo3pociu. OpenGL, kak ogwH W3 OCHOBHBIX Tpaduueckux API,
MpeIocTaBseT pa3paboTYNKaM MOIHBIE HHCTPYMEHTHI JUIS CO3JaHHS CIOXKHBIX TpeXMep-
HBIX clieH. OZHaKo C YBEIMYEHHEM CIIOKHOCTH CLIEH BO3pAacTaeT W Harpys3ka Ha CHCTEMY,
YTO MOXKET NPUBECTH K CHIDKEHHIO YacTOTHI KaJpoB M YXYALICHUIO MOJb30BATEIHCKOTO
OTIBITA.

Ilenms paboThl — MpoaHATM3UPOBATH U O0OOITUTE COBPEMEHHBIC METOIBI ONTUMHU3AIINH
MPOU3BOJUTENEHOCTH NIPH PEHIEPUHTE CIIOKHBIX ciieH B OpenGL st moBsimeHus s dex-
TUBHOCTHU TpapUIECKUX MPUIOKESHUH.

W3ydeHsl mecTb OCHOBHBIX METOJOB ONTHMHU3AIMU MTPOU3BOAUTEIHLHOCTH TIPH PEHIE-
punre cinoxubix cieH B OpenGL: addexkTuBHOE ynpaBieHHe reoMeTprei, ONTHMH3aINs
HIelepoB, TEXHUKH OTOPaKOBKH OOBEKTOB, ONTUMHU3ALMS TEKCTYPUPOBAHHS, yIIpaBlICHHE
MOPSZIKOM OTPUCOBKH, U UCTIOH30BAHNE COBPEMEHHBIX METOJIOB PEHICPHHTA.

DddexkTuBHOE yIpaBIICHHE TCOMETPUEH — 3TO ONTHUMHU3ANNS XPAHCHHS W Tepeaadd
JaHHbIX 0 3D-o0bekTax B BuaeonamsaTh ¢ nomomsio VBO n VAO, a Takke HCIOIb30BaHUE
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WHCTAHCHHTA JUIsl COKpAIlEHHsI KOJIMYECTBA BBI30BOB OTPUCOBKU U MOBBIMICHHS TPOU3BOIH-
TETLHOCTH TIPU pabOTE ¢ OOJBITIM YHUCIIOM OOBEKTOB.

Ucnonp3oBanue Vertex Buffer Objects (VBO). VBO no3BossitoT XpaHUTh BEPIIMHHBIC
JaHHble HenocpenacTBeHHO B mamatd GPU, uto cHmkaer Harpy3ky Ha CPU u moBblmaeT
MPOU3BOJUTENBHOCTS 1O CPAaBHEHHIO C HEMOCPEACTBEHHBIM PEXHMOM peHuepuHra [1].
DTO 0COOCHHO BaKHO MPHU PabOTe CO CIIEHAMH, COACPKANTUMHU OOJBIIIOE KOJIHIECTBO 00h-
€KTOB M BepIIMH. XpaHeHHe JaHHBIX B VBO obecnieunBaet Oojiee OBICTpYIO mepenady naH-
HBIX ¥ YMEHBIIIAET KOJIMYECTBO BbI30BOB (hyHKIHIT OpenGL.

WnctancuHr reomerpuu. MIHCTaHCHUHT NO3BOJISIET OTPUCOBBIBATH MHOXKECTBO SK3EMILIS-
POB OJTHOTO M TOTO K€ OOBEKTa C MOMOIIBIO OJTHOTO BBI30BA OTPHCOBKH, YTO CYIIECTBEHHO
cHmWKaeT koyimdectBo draw calls [2]. DTo 0cOOCHHO 3PPEKTUBHO MPHU PEHACPUHTE CIICH C
MHO>XECTBOM TTOBTOPSIFOIINXCS OOBEKTOB, TAKUX Kak JepeBbs wim 3panmst. B OpenGL un-
CTAaHCUHT peamu3yeTcss ¢ ucnonb3oBanueM ¢yukmmii glDrawArrayslnstanced wmm
glDrawElementsInstanced, a Taxoke nepemennoit gl _InstancelD B BeprmnHOM 1meiinepe [3].
Ucnonw3oBanue glVertex AttribDivisor mo3BossieT KOHTPOJINPOBATh, KaK YaCTO OOHOBIISIFOT-
csl IaHHbIe aTpuOyTa NMPU MHCTAHCHHIE, YTO JIOMOJHHUTEIBHO ONTUMH3HPYET NPOU3BOIU-
TEIbHOCTD.

Iefinepsr B OpenGL — MOIIHBI HHCTPYMEHT IS CO3JaHUs BU3YalIbHBIX d(h(eKToB, HO
npu Hea(phekTUBHON peanu3aluy OHU MOTYT CTaTh Y3KMM MECTOM B IIPOM3BOJUTEIBHOCTH.
Ontumuzanms UICHAEPOB BKIIOYAECT B ce0sl YNPOUICHHWE WX CTPYKTYPhl, MHHUMH3AIUIO
BETBJICHHI U MEPEHOC BBIYUCICHUI MEXIy CTaIusIMH KOHBeHepa.

VYnpouieHne U CTpyKTypHUpOBaHHE Kofa mieraepoB. CloxHBIE LIEHAEpsl ¢ OOMBIINM
KOJIMYECTBOM HHCTPYKLIMH MoryT 3amemsate pabory GPU. Pexomennmyercss pa3OuBatb
CIIOJKHBIE IIeHephl Ha Oojiee MpOCThIe U YIPaBisieMbIe YacTH, a TaKkKe N30erath UCIOIb30-
BaHUsl BeTBIeHW (if-else KOHCTpPYyKIHii), MMOCKOJIBKY OHH MOTYT OBITH 3aTPaTHBIMH IS
MIPOU3BOIUTCILHOCTH. [4]

[epeHoc BBIYMCIECHUI MEXAY CTaAUSIMHU KOHBeWepa. Ecnu ¢parmMeHTHBI 1meiinep cra-
HOBHTCS Y3KHUM MECTOM, CTOUT PAaCCMOTPETh BO3MOYKHOCTh MEPEHOCA HEKOTOPBIX BBIYHCIIE-
HUW B BEPIIMHHBIN Mmeiiaep. 1o no3Boisier GPU nHTEpHONUpOBaTh 3HAYCHHS IS KaXKIOTO
(parMeHTa, 9TO MOXKET YIYUIIHTh TPOU3BOAUTENBHOCTD [5].

O dexTBHAS 0TOpaKOBKa OOBEKTOB MO3BOJISET UCKIIOUUTD U3 PEHIICPUHTA TE 3JIEMEH-
THI CLICHBI, KOTOPBIE HE BUAHBI MTOJIB30BATEINIO, TEM CAMBIM CYILIECTBEHHO CHIDKasl HATPY3KY
Ha GPU 1 moBsImas mpon3BOAUTEITEHOCTD.

Frustum culling (ot6pakoBka no Buay). Frustum culling — 6a30Bblif MeTO, IPH KOTO-
POM OOBEKTHI, HAXO/IAIINECS BHE BUIUMOW 00JIAcTH Kamephl (frustum), He OTIpaBISIFOTCS
Ha OTPUCOBKY. DTO COKpAIlaeT KOJIMYECTBO 00pabaThIBA€MbIX IPUMHUTHUBOB MU yJIyYIIAeT
CKOPOCTB peHaepuHra [6].

Occlusion culling (or6pakoBka nmo nepekprituio). Occlusion culling uckmoyaer oObeK-
ThI, KOTOPBIE CKPBITHI APYTUMU 00BEKTaMHU B CLIEHE. [ 3TOro MpUMEHSIOTCS ClIeUaIbHbIE
ANTOPUTMBI, HalIpUMEp, HCIONb30BaHUe Z-0ydepa Wim npeABapUTENbHBIX TECTOB C TOMO-
mplo OKKIM03HMOoHHBIX 3anmpocoB OpenGL (GL_OCCLUSION_QUERY), uto nomoraer u3-
OexaTh JIMIITHAX OTPUCOBOK [7].
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Level of Detail (LOD). LOD — TexHuka, npu KOTOpOii i1 0OEKTOB Ha OOJBILIOM pac-
CTOSHUW OT KaMephl UCIONMB3YIOTCS YIPOIIEHHBIE MOIETH C MEHBIINM KOJINYECTBOM TOJH-
TOHOB. DTO CHMXKAeT HAarpy3Ky Ha peHAEpUHI 0e3 3aMeTHOI MoTepH KadecTBa M300paxe-
Hus [8].

OnTuMH3anys TEKCTYPUPOBAHUS UTPAET BAKHYIO POJb B MOBBINICHHN POU3BOIUTENb-
HOCTH TP PEHACPUHTE CIOKHBIX CIIeH, TaK KaK TEKCTYpPhl YaCTO 3aHUMAIOT 3HAYUTEIHHYIO
YacTh BUJCONAMATH U BIMSIOT Ha TPOITYCKHYIO CIIOCOOHOCTH LIEHIEPOB.

UcnonszoBanue cxxaTeix TeKCTyp. Cxarble hopMaTsl TeKeTyp, Takue kak DXT (S3TC),
ETC u ASTC, mo3BOJISAIOT 3HAYUTEIBHO YMEHBINTh 00BEM 3aHIMAEMOW MaMSITH U yCKO-
putTh 3arpy3ky tekctyp Ha GPU 0e3 cyuiecTBeHHOH moTepu KadecTBa M300paxeHus [9].
OpenGL noxaepxuBaet 3arpy3Ky ¥ HCIOJIb30BaHHE TAKKX (OPMATOB Yepe3 PaCIIUPEHUSI.

Murnmanmuar. Co3laHie W UCIOJIb30BaHNE YPOBHEH JeTamu3anun TeKCTyp (mipmaps)
MO3BOJIIET ABTOMATHYECKU MON0UPaTh 0oJice HU3KHE paspelIeHIs TEKCTYp IS yIaleHHBIX
00BEKTOB, yMeHbINAs apTehakThl U CHUKAsl HArPYy3Ky Ha TeKCTypHbIi 610k GPU [10].

YmpapneHue MOpsAIKOM OTPUCOBKH — BaXKHBIH METO]T ONTHMHU3AIMH IPOU3BOIUTENBHO-
CTH TIpu peHnxepuHre ciIoXHBIX ciieH B OpenGL. IlpaBunbHas opraHuzaius mocienoBa-
TETFHOCTH OTPUCOBKH OOBEKTOB MOMOTAET CHU3HUTH HATPY3Ky Ha IpaduuecKuil mporeccop
Y YMEHBIIUTH KOJMYECTBO JOPOTOCTOSIIIUX OIEPalni, TAKUX KaK IMEePEKITI0YEeHUE COCTOS-
HUM U IEPEKPHITHE MTUKCEIICH.

MuHuM#3aIms nepexaoueHuit coctosanidi. Kaxnprit Be3oB oTprucoBku B OpenGL co-
MPOBOXKIACTCS U3MCHEHUEM Pa3IMYHBIX COCTOSHHM, TAKUX KaK MPHBSI3Ka TEKCTYp, HIeHe-
poB, OydepoB u mpodee. YacTbie EPEKITIOYSHHUS STUX COCTOSHUHN MPUBOIAT K 3HAYUTEIh-
HBIM HaKJIQJIHBIM pacxoaaM. [ pynmnupoBka OObEKTOB C OJUHAKOBBIMH HITH TTOXOKUMH CO-
CTOSIHUSIMU M MX OTPHCOBKA MOJPS O3BOJSET MUHUMU3UPOBATH MEPEKIIOUYCHUS U TIOBHI-
CHUTbH MMPOU3BOTUTEIHHOCTb.

ITaketHas orpucoBka (Batching). Batching — 3To oOBeaMHEHHE MHOMXECTBA MEIKHX
00BEKTOB B OJIMH OO0IBIION Oydep AN OTPUCOBKH OJHUM BBI30BOM. DTO YMEHBIIAET KOJU-
yectBo draw calls ¥ mepekmoYeHUll COCTOSHUM, YTO OCOOCHHO BaXKHO JIJIi MOOMIBHBIX
YCTPOMCTB M CHCTEM C OTPaHHMYEHHBIMHU PECypPCaML.

Hcnonp3oBaHue COBPEMEHHBIX METO/I0B PEHACPUHTA:

Deferred Rendering (otioxeHHBIH peHAaepuHr). OTIO0KEHHBIH PEHICPUHT pas3aeisieT
MPOIECC PEHJIEPUHTAa Ha HECKOJIHKO 3TAloB: CHadaja MPOUCXOIUT PEHIECPHHT T€OMETPHUU
W 3amuch JaHHBIX (HampuMep, TMO3WIMH, HOpMajieH, I[BeTa) B CIENHAIbHBIC Oy(deps
(G-buffer), a 3arem — ocBeleHue u MOCTOOpadboTKa. Takol MOIX0] MO3BONISIET 3HAYUTEIHLHO
MOBBICUTH MTPOU3BOJAUTEIHLHOCTh MPHU OOJBIIOM KOJIUYECTBE NCTOYHHUKOB CBETA, TTOCKOJIBKY
BBIUMCIICHNSI OCBEIIEHHUS BBINMOJNHSAIOTCA TONBKO s BUANMBIX mukcenei. Deferred
Rendering yMeHbIIaeT KOJWYECTBO HW30BITOYHBIX BBIYHCICHUH M MOBBINIAET KadeCTBO
OCBEIICHUS B CLIEHAX C MHOKECTBOM HCTOYHHUKOB CBETA.

Forward+ Rendering. Forward+ — ymydimeHue KJIaCCHYECKOTO MPSMOTO PEHACPUHTA,
KOTOpO€ HMCHOJB3yeT MPOCTPAHCTBEHHOE pa3OMeHHe 3KpaHa Ha IJIUTKH M ONTHMH3HPYET
00paboOTKy HCTOYHUKOB CBETA, BIUSIOMINX Ha KOHKPETHYIO TUIUTKY. DTO MO3BOJISIET AP deK-
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TUBHO PEHAEPHUTH OONBLIOE KOJMYECTBO MCTOYHHKOB CBETa 0€3 3HAUMTEIbHBIX 3aTpaT pe-
CYPCOB.

Tpaccuposka nyueit (Ray Tracing). TpaccupoBka Jydeil — COBpeMEHHBIH METOJ peHe-
pHUHTa, IMUTHPYIOIIHH (PU3NUECKUE TMPOLECCH PAaCIpOCTPaHEHHs CBeTa AJS MOJTy4YeHUs pe-
AIMCTUYHBIX OTPAKEHHH, TCHEH M MpeJoMIICHHH. XOTA TPaIUlMOHHO 3TOT METO[ Tpebo-
BaJicsl OONBIMUX pecypcoB, coBpemenHble GPU m texmomormm, Takme kak Vulkan Ray
Tracing mnmu RTX ot NVIDIA, 103B0JISIIOT HHTETPUPOBATH TPACCHPOBKY Jyueii B OpenGL-
MPUIOXKEHHS Yepe3 pacIIupeHHs WM THOPUIHBIC METOIBI.

Compute shaders — crmernuanpHBIe TporpaMMEbl, BeITIoNHsIOMMecss Ha GPU, xotopsre
MO3BOJIAIOT THOKO U 3P PEeKTUBHO 00padaTHIBATh TaHHBIE, HE OTPAHUYMBASCH KIACCHUECKH-
MU CTaausIMH Tpaduueckoro konseiiepa. C MX MOMOIIBI0O MOXHO peajii30BaTh CIOKHBIC
ITOPUTMBI OCBELCHHUS, (PU3UKK U TOCTOOPaOOTKHM, MOBBIIIAS IPOU3BOIUTEIBHOCTE U Pac-
HIMPSIsl BU3YaTbHBIE BO3MOYKHOCTH HPHIIOKEHHS.

TexHuKH COMIUTMPOBaHUS U OCTOOpaboTku. COBpeMEHHbBIE METOIbI BKIIIOYAIOT B ce0sI
pa3inyYHbIe TEXHUKHA COMILTUpOBaHU, Takue kak Temporal Anti-Aliasing (TAA), Screen
Space Ambient Occlusion (SSAO), Depth of Field (DoF) u apyrue, koTopbie 3HAYUTEITHHO
VIIyYlIalOT KadecTBO W300pa)KeHUs 0e3 Ype3MEpHOr0 YBEIWYCHHUS BBIUYUCIUTEIHHOM
Harpy3Ku.
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BUOT'PA®UA

S, Kimmesnu bopuc Muxaitnosud, crygeHt 3 kypca HammoHanbHOTO MccienoBaTelNb-
cKoro TexHonorndeckoro yauBepcurera MUCuC. Mowu HaydHBIE HHTEPECH BKIIOYAIOT OIl-
TUMU3AIUIO TTPOU3BOAUTEIHLHOCTH MPOTPAMMHOTO oOecriedeHusl U MpOoABUHYTOE rpaduue-
ckoe nporpamMMmupoBanue B OpenGL ans nHTEpakTUBHBIX 3D-NIpHiiokeHui.

METHODS OF PERFORMANCE OPTIMIZATION IN RENDERING COMPLEX
SCENES IN OPENGL

B.M. Klishevich

National University of Science and Technology MISIS, Moscow, Russia,
funya7654@gmail.com

With the rapid advancement of technology and the increasing demand for realistic
graphics in areas such as video games, virtual reality, architectural visualization, and scien-
tific simulations, the performance requirements for graphics applications have grown signif-
icantly. OpenGL, as one of the primary graphics APIs, offers powerful tools for developers
to create complex 3D scenes. However, as scene complexity increases, system load rises
accordingly, potentially leading to frame rate drops and degraded user experience.

The purpose of this work is to analyze and summarize modern methods for optimizing
performance during the rendering of complex scenes in OpenGL to enhance the efficiency
of graphics applications.

This study examines six main optimization techniques: efficient geometry management,
shader optimization, object culling techniques, texture optimization, rendering order man-
agement, and the use of modern rendering methods.

Efficient geometry management involves optimizing the storage and transfer of 3D ob-
ject data into video memory using Vertex Buffer Objects (VBOs) and Vertex Array Objects
(VAOs), alongside instancing to reduce draw calls and improve performance when handling
large numbers of objects.

Shader optimization focuses on simplifying shader code, minimizing branching, and re-
distributing computations between pipeline stages to prevent shaders from becoming per-
formance bottlenecks.

Object culling techniques like frustum culling, occlusion culling, and Level of Detail
(LOD) reduce GPU load by excluding non-visible or distant objects from rendering.

Texture optimization includes the use of compressed textures and mipmapping to de-
crease memory usage and texture sampling load.

Managing rendering order minimizes expensive state changes and draw calls by group-
ing objects with similar states and employing batching strategies.

Finally, the adoption of modern rendering methods — such as deferred rendering, For-
ward+ rendering, ray tracing, compute shaders, and advanced sampling and post-processing
techniques — provides further performance gains and enhanced visual quality.
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HOBBIE ITOAXO/IbIl K ABTOMATU3UPOBAHHOMY ®OPMHUPOBAHHUIO
3AKJIOYEHHUI B PAIMOJIOT' M HA OCHOBE I'TYBOKHX
HEWPOHHBIX CETE
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[IpencraBien 0030p METOIOB aBTOMATHU3UPOBAHHOT'O 3aKJIIOUEHHs IO PagHOIOTrHye-
cknM m3o0paxeHusM: CNN, RNN-LSTM, Transformer (Vision Transformer, GPT) 3a mo-
cnegaue mATh set (2020-2025 rr.). PaccmoTpensl monxonmbl oOydeHus: (pre-training,
fine-tuning, oHToNOTHMH, Ia0JIOHBI) U puMeHeHus K pertreny, KT, MPT, Y3U c ouenkoit
mo BLEU, ROUGE, CIDEr, METEOR. O6c¢cy>xneHs! epcekTuBbl LLM 1 MyIbTHMO1a7Th-
HBIX CHUCTEM.

Pamuonorugeckre uccieqoBaHus UTPAIOT KIFOYEBYIO POJIb B AMATHOCTUKE 3a00JIEBaHUIA
Y MOHUTOPHUHTE JiedeHus. KaxXapIii peHTTeHOBCKHI CHUMOK (PEHTTEH), Cpe3 KOMITBLIOTCPHOM
tomorpaduu (KT) unu marautHO-pe3oHancHOH ToMorpaduu (MPT) o0br4HO conmpoBoXkIa-
€TCsl TeKCTOBBIM 3aKJII0UeHreM paauoiora. [loaroroBka Takux 3aKirO4eHU TpeOyeT MHOTO
BpEMEHH, a KOJUYECTBO MCCIIEMOBAaHUH TpoaosnkaeT pactu [1]. KpoMe Toro, B paanonoru-
gecKux oTuérax coaepkurcs 3—5% ommubok u B ~35% ciyyaeB IpUCyTCTBYIOT BBIPAXKEHHUS
HeyBepeHHOCTH [1]. HexBaTka cienuanucToB NpUBOIUT K 3aJepKKaM paciIu(pOBKH H300-
paxenuit [1]. Bcé 310 co3maér HEoOXOAMMOCTh B aBTOMATH3AIMH IPOIIECCa COCTABICHHUS
OTYETOB.

ABTOMaTH3UpOBaHHOE (OPMHUPOBAaHHE paJAUOJIOTHYECKHX 3akiroueHui (Automated
Radiology Report Generation, ARRG) sBnsieTcst 3amadeid, coueTaroleil KOMITBIOTEPHOE
3peHre u 00pabOTKy eCTECTBEHHOTO s3bIKa. I1o cymecTBy, oHa OJM3Ka K 3a/1a4e «ITOAIHICH
K u300pakeHHIo» (image captioning), HO TpeOyeT I'eHepaluu MOAPOOHBIX KIMHHYECKUX
onucanuii [2]. OcHoBHas 1enb ARRG — cokpaTtuThk Tpyno3aTpaTsl paaHoJIOroB, YCKOPHUTH
BbIJIady pe3yJbTaTOB U CHU3UTH YHCIIO OMHOOK. B mociennue roap! HabmogaeTcs pocT UH-
Tepeca K 3Toi TeMe [3]: Bc€ yare uCmosb3yITC MOIIHBIE HepoceTeBble Mojienu. B kade-
CTBE HOBBIX METOIWK OOydYeHHs NMPUMEHSIOTCS KOHTPACTHBHOE OOYyYEHHE AJISl COTJlacoBa-
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HUS BU3YaJIBHBIX M TEKCTOBBIX IPEICTaBICHUI W OO0y4YeHHE C MOAKPEIUICHHEM C YYETOM
KIIMHAYECKUX METPUK KadecTna [4].

B macrosimei pabote MBI pacmmpsieM 0030p, BKIII0UYasi 00jiee COBPEMEHHBIE apXUTEKTY-
pul cBépTounble HeliponHbie ceT (Convolutional Neural Networks, CNN), pekyppeHTHbIE
Heliponnsie cetu (Recurrent Neural Networks, RNN) 1 ux pasHOBHIHOCTh C MEXaHH3MOM
TIOJITOBpeMEHHON kpaTtkocpouHoit mamsatu (Long Short-Term Memory, LSTM), apxurekry-
pa Transformer, e€ Buzyanbnas Bepcus Vision Transformer (ViT) u renepatuBHast MOJEINb C
npensapute’dbHbiM 00ydeHueM (Generative Pre-trained Transformer, GPT) u Oonbime
s3p1koBBIe MonenH (Large Language Model, LLM), paccmoTpernbie B myOnmkarusx 2020—
2025 rr. Ocoboe BHUMaHUE yAEIEHO METOAaM OOYydYEHHs, TPUMECHCHUIO MEIUIIMHCKUX OH-
TOJIOTH M MIa0JOHHBIX 0a3, a TaKKe Ha TeHepaluy 3aKII0YeHUH A1 pa3HbIX THIIOB W300-
paXKeHUM.

ITepBrie moaxoasl K ARRG B OCHOBHOM HCITOJIB30BANIA KJIACCHYECKYIO CXEMY «KOIIEp—
nexonep»: CNN wu3BieKaid NPU3HAKA M3 MEIUITMHCKUX u300paxkeHuit, a LSTM wnm
ynpasisieMblii pekyppeHTHbIN 010k (Gated Recurrent Unit, GRU) renepupoBanu tekcr [5].
Apxurekrypa R2Gen ¢ mpuMmererunem relational memory B TpanchopMepe-neKkoaepe mpo-
JIEMOHCTPHUpOBajia MPEBOCXOJACTBO Haj TpaauunoHHBIMH CNN-LSTM wmogenamu [6].
Taxxe pa3pabaTeiBaivich W THOpPHIHBIE MOJIENM C BHUMaHHeM (attention), Hampumep,
AlignTransformer, rme CNN-KOIUPOBIIUK COSAMHSIICS ¢ TpaHCchopMep-aexoaepom [7].

C mosiBIeHHEM MOUIHBIX SI3BIKOBBIX MOJIeNiel OKyC BHUMAHHS CMECTHIICS K TpaHchop-
mepam. B nexonepe (CDGPT2) ¢ ResNet mis u3BiedeHUss NPU3HAKOB W300paKECHUS UC-
nonp30Baack npenoOydeHnas monmenb GPT-2 [8]. B [5] mpomemoHCTpupoBay MHOIXOX
«ViT+LLMy, ucnone3ys Vision Transformer xak 3HKoAep ¥ NpemoOyYEeHHBIH S3BIKOBOU
TpaHchopMep B KadecTBe JCKOepa, OTMEXLYS «3aMEeTHBIC YIIyUIlIeHUs» Ha Habope JaHHBIX
IU X-Ray.

MHorue paboThl HHTETPUPYIOT CTPYKTYPHPOBAHHBIE MEAUIIMHCKNE 3HaHUA. Hampumep,
KGAE ctpour rpa¢ maronoruit (knowledge graph) u ncnomns3yer ero aBTO’HKOEP IS Ce-
MaHTUYECKOHW MOJCKa3KH, yJIydllas COOTHECEHUE BU3YyalIbHBIX MPU3HAKOB U MEIUIIMHCKUX
atpubyToB [9]. Ananormunsie 3HaHuA (cimoBapum RadlLex, CheXpert) mpuMeHSIOTCS W B
R2GenCMN, e rpad oTHOIICHUN ycuiauBaeT Moaens [10].

PeanuzoBanbl U MyJabTUMOANbHBIE TOAXO0ABI. MedWriter codeTaeT BU3yanbHBIA U TEK-
cToBBIll mouck (retrieval) moxoxux OT4€TOB ¢ TeHepamued HoBoro Tekcra [11]. CXR-
RePaiR wucmome3yer CLIP pmnms momcka aHANOTHYHBIX PEHTIEHOTPAMM W OTIHCAHHA
B MIMIC-CXR [12]. Bonbmue s3pikoBbie Monenu (LLM), takue kak GPT-3 u nmomoOHsIe,
MOKa3aJTH BRICOKYIO 0000IIAOIIYI0 CIIOCOOHOCTE B pexkuMe zero-shot. MiccenoBanne GPT-
4V (Bepcust GPT-4 ¢ moamepkKoi n300pakeHH) IMOKa3aJi0 XOPOIIyI0 CIIOCOOHOCTh K pac-
MO3HABAHUIO aHATOMHU M THUIIOB M300pa)KEHUI, HO TPYIHOCTH C TOCTaHOBKOW IHAarHo3a
U reHepanueidl nonHoro otuéra [13]. Meroaer Ha ocHoBe Bidirectional Encoder
Representations from Transformers (BERT) panee mpumeHsIHCh IS KITAaCCH(PUKAIIAN HITH
JOTIONTHEeHUs mabIoHHBIX oT4éToB (Hampumep, Sentence-BERT st moncka peneBaHTHOTO
tekcra) [1]. [Tonronennoe fine-tuning ruranTckux LLM Ha MeIMIIMHCKUX JTaHHBIX SBISCT-
sl IEpCIIEKTUBHBIM HAIPaBJICHHUEM.
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BonbmmHCTBO McClenoBaHUi COCPEOTOYCHO Ha PEHTTEHOBCKUX HM300pa’KeHUSX, OCO-
O0enHoO rpyaHON KiIeTkH (Habops! [U-Xray, MIMIC-CXR). OnHako MosSBIISIOTCS paOOTH U B
JIpyrux obnactsix: Hanmpumep, B [14] npencrasnena CT2Rep — nepBast Mojens 1Jisi aBTOMa-
THYECKOTO cOCTaBjieHUs oT4éToB MO 3D-ToMorpadusaM, MCHOIB3YIOUIYIO CHEIHATH3HPO-
BaHHBIM 3D-3HKONEP M aBTOKOPPENSIUOHHBINA TpaHchopMep. MynsTUMOIANbHAS MOJENb
MicarVLMoE o6o0maeT moaxoapl Ha pa3Hble THITHI Bu3yann3anwu, Bkimtodas KT u MPT
[15]. Y3U ocTaercst Manon3y4eHHBIM: paOOT IO TeHEpaLH 3aKIII0YCHUI Ha OCHOBE YJIbTpa-
3ByKa MMPAKTHYECKU HET, XOTS O0IIHEe METOABI MOTYT OBITh aJJaliTUPOBAHbI U K HEMY.

Oco0oe BHUMaHHE yACISICTCS S3BIKOBOM COCTaBIIsIIONIeH. [IpakTudeckn Bce CYIIECTBY-
IOIIHE CHCTEMBI TEHEPUPYIOT 3aKIIOUCHUS Ha aHTIIMHCKOM si3bIKe. PaboThl Ha pyCcCKOM SI3bI-
K€ KpaiiHe peikH, 3a MCKIIOYEHHEM JIOKAJIbHBIX MPOTOTUNOB. CyIECTBYIOT UCCIIEIOBAHUS
Mo 00pabOTKE TOTOBBIX PYCCKOS3BIYHBIX OTYETOB [16], HO HE MO TEHepaIluu TEeKCTa U3
n300pakeHui. B CBSA3M € 3TUM, aHAIN3 aHTJIOA3BIYHBIX MOJENCH BaXKCH JUIS NadbHEHIIeH
pa3paboTKH MOJOOHBIX CHCTEM Ha PYCCKOM SI3BIKE.

bazoBrie apxutekTypsl ARRG ycrioBHO nensit Ha JiBa Kiacca: reHepaTHBHBIE (encoder—
decoder) u retrieval (mouck 1mabmoHOB). ['eHepaTHBHBIC MOJEH: BKIFOUAIOT BHU3YaJIbHBIM
snkozep (CNN Tuma ResNet, DenseNet, EfficientNet wmu ViT) u s3bIKOBOH nexojiep
(LSTM wnmmu Transformer). [Tpu3Haku u3 3HKOAEpa MepeAarOTCs B JEKOJEP, YacTO C MeXa-
HU3MOM BHUMaHUsA. Moxenu mooOydarorcs (fine-tuning) Ha MEIMIIMHCKUX Jaracerax (BU-
3yaJbHBIM SHKOJAEP MOXKET ObITh MpeaoOydeH Ha ImageNet, sI3bIKOBOM — Ha OOJIBIINX TEK-
ctoBeix kopnycax tuna BERT/RuBERT). CrnenmanusupoBaHHBIE CIOBapd W OHTOJIOTHH
(RadLex, UMLS, ICD) ucnons3yrorcs i NpeaBapuTeIbHON 00paOOTKH TEKCTa WM CO-
3/TaHUS KOJUPOBOK MPU3HAKOB.

B mocnexnue roapl foMHUHUPYIOT TpaHchopMepsl. CBEpTOUHBIN SHKOJEP YacTO 3ame-
HatoT Ha Vision Transformer (ViT) nnu rudpunuasie ViT+CNN [5]. B nexonepe tpancdop-
MephI ¢ camoBHIMaHueM (self-attention) BeirecHsror LSTM. Apxutektypa BERT (encoder-
only) MOXeT HCIONB30BATHCS IS «aBTOKOIUPOBAHUS TEKCTA, HO JIJIs TIOJHOIIEHHOH TeHe-
pauuu e€ koMOnHUpYIOT ¢ GPT-nogoOHkIMU nexonepamu [1].

CoBpeMeHHBIE TOIXOAbI K OOYYECHHIO BKIIOUAIOT TpEABapHUTENbHOE oOydeHme (pre-
training) u nooOyuenue (fine-tuning), a TakXxke KOHTpAacTHBHOE oOydeHHe (contrastive
learning) s BeIpaBHUBaHHS TpEACTaBICHHN H300pakeHHH M Tekcta [17] m oOyueHue
¢ nogkperuieHreM (reinforcement learning) ¢ ximHHYeckuMu MeTpukamu. Hanpumep, Ban
u ap. (2024) npemnmoxxunu TRRG — mosTanHo 00ydaeMyro Moaelns Ha ocHoBe Llama-LLM ¢
KOHTPACTHUBHBIM MpPeJoO0yYeHHEM BH3YalIbHOTO KoJepa M BHEAPCHHUEM CEMaHTHYECKUX
«moacka3ok» B LLM Ha stane mooOyuenns [17].

KadectBo oTuéroB orenmBaercs cranmapTHeIMH NLP-merpukamm: BLEU, ROUGE,
CIDEr, METEOR. Mcnonp3yoTcs U KIMHAYECKH OPUEHTHUPOBAaHHBIE METPHKH, HAIIPUMED,
RadGraph F1 (koppeKTHOCTH OIMCaHUsI MaTOJNOTHIA) M SKCIEpTHAs OLleHKa. XOpOIIHe MO-
nmenu oObraHO  nmeMoHCTpupyioT BLEU-1  okomo 0.4-0.5. Hampumep, CT2Rep mms
3D-tomorpamm mokassiBaer BLEU-1 0.460 u METEOR 0.459. YnydimieHus TOCTHTalOTCS
KOMOMHHMPOBAaHHEM CHUJIBHBIX BU3yalbHBIX 3HKOAEPOB (ViT, 3D-CNN) ¢ MOUIHBIMH S3BIKO-
BeIMU Monensmu (GPT, BERT).
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B Tabn. 1 nmpuBeaeHo cpaBHEHHE HEKOTOPBIX KIFOUEBBIX MOJEIEH MO apXUTEKType, Aa-
TaceTy U OCHOBHBIM MeTpHKaM. J[JIs HarsiiHOCTH BBIOpaHbI IPUMEPHI, OPUEHTUPOBAHHbIE
Ha pentreHoBckue maHHple (IU X-ray, MIMIC-CXR) u HoBwRIH moxxon mns 3D-KT
(CT2Rep).

Tabmuma 1

CpaBHeHune npuMepoB mMoaeJieit mo 3agayam ARRG (1aHHble U3 HCTOYHUKOB)

Mogens Jaracer ApxuTexTypa SI3pik | B-1 R-L C M
532%‘;“ (Chen et al., ;(‘{rgle“ COMUDERSENED |, [0.470] 0337 | | 0131
ZK(S?)E (Liv et al., g{rgm Eﬁgggg?gﬁa;h Amrn. [0452] 0341 | - | 0.148
gliﬁl’;)zz Y)\lfafghaly Qrg;e“ COMARSSNED™ | Aurn. [0387] 0289 | — | 0.164
él(l)%lll)TranSfomer SRIICs [ CRN (DenseNeO ™| urn. 0.484| 0379 | — | 0204
;Tzz%gz)(Hamam“ |20 Chest 3D CHNOMOAD ™ | pjrn, |0460( 0295 | — | 0.459

Baxxao ormeTuth orpanmuenus N-rpaMmmoBeix MeTpuk (BLEU, ROUGE), xoTopsie He
BCEr/la OTPa)KaloT KIMHUYECKYIO JOCTOBEPHOCTH. [103TOMYy aKTHBHO BBOJATCS MEIUIMH-
ckre Mepbl kadectBa, HanipuMmep, RadRQI — mepa, comocTapistomas BeISIBICHHBIE OTKIOHE-
HUA B TekcTe ¢ oHTonorueit RadLex [1]. Tem He MeHee, B OONBITMHCTBE padOT ITOKA OIECHU-
BaroT BLEU u ROUGE xak cranmapr.

ABTOMaTH3UPOBaHHOE COCTABJICHUE PAaTUOJIOTMYECKUX 3aKIIOYEHUH — OBICTPO pa3BH-
Baromasicss o0yacTb. 3a TOCIEIHWE TOABl TOSBHWIUCH ITOAXOABI OT KIACCHYECKUX
CNN+LSTM 1o coBpeMEHHBIX TpaHC(HOPMEPOB U OONBINUX S3BIKOBBIX Mozelel. BaxHoi
TEHJEHINEH CTano BHEApPEHHE MEIWIMHCKUX 3HAaHUH (rpadbl, OHTONOTHH) U MYJIbBTHMO-
JajdbHBIX AaHHbIX. HoBble 3amaun, Takue kak renepanust otuyéroB no 3D-KT u MynbTuMO-
nanpbHBIM qaHHBIM (MPT, Y3U), OTKpBIBalOT HOBEIC HAIIPABIICHUS.

OCHOBHBIE CIIO)KHOCTH: HecOamaHCHPOBaHHOCTh JAAHHBIX W BBHIOOpP PENEBAaHTHBIX MET-
puk. Crangaptaeie NLP-nokaszatenu He Bcerja KOpPpEeNUpYyHOT ¢ KIMHHYECKOU MOJIb30M,
mo3TOMY pa3zBuBaroTcs crenuanbabie Mepbl (RadGraph F1, RadRQI). IlepcnexktuBHO HC-
noJsib3oBanue auanoroeeix LLM (Llama, GPT-4) u ux aganranus K MEIUIIMHE, a TaKXKe
pacuimpenre OTKPHITHIX AaTtaceToB (Hampumep, paspadoran 3D-xopmyc Chest XR-CT). Jlns
MPAKTHYECKOTO MPUMEHEHUsS,, 0COOCHHO B PYCCKOS3BIYHOM KOHTEKCTE, BXKHO YYHUTHIBATH
SI3BIKOBBIE 0COOEHHOCTH, TaK KaK OOJIBIIMHCTBO CYNICCTBYOIIMX MOJIEJICH U aTaceToB aH-
TJIOSI3bIUHBIE.

3a mocnenHue mATH JieT 001acth ARRG 3HaunTensHO npoaBuHyIachk O6maroaaps riy0o-
KuM HelipoceTsM. OHAKO IS TIOTHOIEHHOTO BHEIPEHUS B KIIMHIHYECKYIO MTPAKTHKY HEOO-
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XOJIUMBI TalbHEHIIINE UCCIICOBAHUS 0 HAIEKHOCTH, UHTEPIPETUPYEMOCTH U BaJUAALNU
MOJIeIel Ha pa3iMYHBIX MMOMYJSIIIX MAlMeHTOB, a Takke pa3paboTKa M ajanTanus Moje-
JIeH JJ1s1 PYCCKOTO SA3BIKA.
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BUOT'PA®UA

4, Ilan Anatonuii DayapnoBud, padoTaio B 0071acTH HayKU O TAHHBIX, a TAKXKe aHAIU-
TUKE W CHENHANIM3UPYIOCh Ha HEWPOCETEBOM MOJICIUPOBAHUU. SIBIAIOCH MarucTpom
¢ 2024 rona. B nanneiii MoMeHT oOy4atock B actiupantype HU TT'Y, (r. Tomck) mo crnenu-
anpHOCTH 2.3.5 MaremaTnyeckoe U MporpaMMHOE 00eCIiCUeHHE BBIYMCIUTEIBHBIX CHCTEM,
KOMIIJIEKCOB M KOMIIBIOTEpHBIX ceTedl. O0nacTe MOMX HAayyHBIX HHTEPECOB BKIIOYAET
HelipoceTeBoe 00yueHue, Oombiue s3bIKoBbIe Mojenu (LLM).

NEW APPROACHES TO AUTOMATED GENERATION
OF RADIOLOGY REPORTS USING DEEP NEURAL NETWORKS

A.E. Pan, S.V. Axyonov
National Research Tomsk State University, Tomsk, Russia,

tolikpan0403@gmail.com, axyonov@itpu.ru

Radiology report generation (RRG) is a vision-language task addressing radiologists’
workload by automatically describing medical images. Recent advances in deep learning
have enabled significant progress in RRG [1].
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Early methods combined convolutional neural network (CNN) encoders with recurrent
(LSTM/GRU) decoders (often with attention). For example, R2Gen (2020) uses ResNet fea-
tures and an LSTM with memory, outperforming simpler CNN-LSTM baselines.

Transformer architectures have largely superseded RNNs. Models often use a pretrained
visual encoder (e.g., DenseNet or ViT) with a Transformer or GPT-based language decoder.
Mohsan et al. (2023) demonstrated that a Vision Transformer encoder plus a pretrained lan-
guage transformer yields state-of-the-art results on chest X-rays [2].

Many systems incorporate medical knowledge explicitly. For instance, KGAE (2021)
learns a chest abnormality knowledge graph and uses it in an auto-encoding pipeline, im-
proving BLEU score from 0.47 to 0.51 [3]. Other approaches inject RadLex or CheXpert
concepts to guide text generation.

Recent works extend RRG to multiple modalities and advanced models. Hamamci et al.
(2024) introduced CT2Rep, the first model for 3D chest CT volumes, using a 3D CNN en-
coder and causal Transformer, achieving BLEU-1~0.46 [4]. Arisoy et al. (2025) propose a
multimodal Mixture-of-Experts model covering X-ray, CT, MRI, etc.

Training methodologies include pretraining on large image/text datasets and fine-tuning
on medical data. Contrastive learning and reinforcement learning are also explored to handle
imbalanced report data. Wang et al. (2024) use a multi-stage approach with contrastive pre-
training and LLM fine-tuning for more “truthful” reports [5].

Evaluation relies on NLP metrics (BLEU, ROUGE, CIDEr, METEOR) and emerging
clinical metrics (e.g., RadGraph F1). Typical top models achieve BLEU-1 around 0.4-0.5.
However, n-gram metrics may not fully capture clinical accuracy, highlighting the need for
clinically grounded evaluation.

In summary, deep learning — based RRG has made rapid progress in the last 5 years
across architectures and modalities, yet challenges remain in handling rare findings, validat-
ing clinical correctness, and extending to non-English reports. Future directions include lev-
eraging large foundation LLMs and expanding to underexplored modalities like ultrasound.
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B unciie OCHOBHBIX 3aKOHOB MUPa
HEOOXOIUMO IMOCTABUTH 3aKOH
MEPUOAMYHOCTH HUIIH PUTMA.

B.M. bexmepes

[pemnoskeHa runoTe3a O CyMEeCTBOBAHUU UEPApXHU KOJINYCCTBECHHBIX XapaKTEPHCTUK
KOJICOAHU# KOMITOHEHT CIIOKHON CHCTEMBI, B YACTHOCTH, Ononorunyeckoit. Ona copmyu-
poBaHa Ha OCHOBE KaueCTBEHHOTO aHanu3a rpaduueckoro martepuana. [Ipemnonaraercs,
YTO KOJIeOATEeNbHBIN TpONecC Kk-KOMIIOHEHTHI ONHCAaH CHHYCOHWJAIBHBIM 3aKOHOM T.C.
Vi = Assin(apx + @), THE — A — aMIUIATYAa KoneOaHuit; (apx + @Qr) — apryMEHT IIepUOIN-
yeckor GyHKIMK, A # A;, ar # @i, Qr # Q; IPH k # i.

CrnoxxHas cucremMa — 3TO cucTreMa, cocrodamas U3 MHOXKECTBa B3211/IMOI{€I71CTBYIOHIHX

mojacucTeM (KOMITIOHEHT). B pe3ynbrare B3aMMOJIEHCTBHS OHA MPHOOpETaeT HOBBIC CBOW-
CTBa, OTCYTCTBYIOIIME HA MOJCUCTEMHOM ypoBHE. MccaeqoBaHue 3THX CUCTEM 3aTPYIHEHO
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n3-3a 3aBHCUMOCTEH, MEXIY WX KOMIIOHCHTAMH WIIM MEXIy JaHHOW CHCTEMOH M ee OKpY-
JKeHreM. J{JIs CIIOYKHBIX CHCTEM XapaKTepHBl TAKMe CBOWCTBA KaK HEJIMHEHHOCTH, CIIOHTaH-
HBIN TOPSAIOK, afanTanus, NeTn oOpaTHOH cBs3u U Ap. Hampumep, XapakTepucTUKY HeJIH-
HeWHBIX KoJedanuii m BOJIH (4actora, Gopma KomeOaHWil, CKOPOCTh U JAp.) 3aBHCAT BO
BpEeMEHHU OT aMIUIUTY bl [ 1, 2].

CH0XHBIE CHCTEMbI BCTPEYAIOTCS B )KUBOW M HE JKUBOW NMPHUPOJE: BCEICHHAs, INI00aIIb-
HBIN KJIMMaT 3eMJIH, SKOCUCTEMa, JKUBAasl KJIETKa, Opranu3Mbl. OpraHsl 4eJI0BEKa, B YaCTHO-
CTH, MOJKHO pacCMaTpUBaTh KaK KOMIIOHCHTHI CJIOKHOM CHUCTEMBI, HaXOJsIIKecs B Kojeba-
TEJILHOM pexkuMe. VcclieoBanus TIOKa3and, YTO OTACIbHBIC OpraHbl UMEIOT COOCTBEHHEIC
yacToThl. B paborax [3, 4] npuBeaeHb! BBISBICHHBIC PE30HAHCHBIE YaCTOTHI.

OOBEKTHI, PACHONOKEHHBIE PAIOM U OJIM3KKME CBOMMH YacTOTaMM BHOpAIMH, Pe30HU-
PYIOT M YCWJIMBAIOT BUOpauuu Ipyr ApYra, MOsBIsSETCA cHHepreTndeckuil s¢¢ext. Ecnu
00BEKTHl UMEIOT HECOM3MEPUMEBIE YaCcTOTHI, TO OOBEKT C OONBIICH dHEPTHECH MOXKET IMoja-
BUTH BUOpanuu cinaboro o0bekTa. B pagnoTexHHKE 3TO Ha3bIBACTCS <SIBICHHE 3aXBaTay.
A B 4YEIOBEYECKOM OpTaHM3Me TaK pa3BHBaeTcs OOJNE3Hb NpPU BO3JCHCTBUU MAaTOTCHHBIX
¢akropos [5, 6]. [lo-BuarMoOMYy, 3Ta THIIOTE32 HEJOCTATOYHO TOJTHA.

B camom nene, mycTh A5 opraHu3Ma UMErOTca u3Mepenus y(k Af) cursaia B paBHOOT-
CTOSIIHE TIPOMEXYTKH BpEMEHH ¢ TmaroM muckperusanuu At, (k= 0,1,2,...), nmpeacTaBisio-
HIMe pe3ysibTaThl HaOMIoNeHWH HEKOoToporo ¢usmueckoro mpomecca y(¢). Ha ocHoBanum
00mux coo0pakeHUI O CyIIECTBE H3y4aeMOoro (PU3MYECKOTO MPOILECcca, 8 HeKOMOPOM Npu-
OnudicerHuu, MOXKET OBITh BBICKa3aHa THUIIOTE3a O TOM, 4TO (DYHKIHS )(f) COAEPKHT ciiarae-
Moe, TIpe/ICTaBIstoNIee co00i meproanuecKyto GyHKuoo Bpemenu s(f) [7, 8 u ap.]:

n
y(kAL) = s(kAf) + (kAL = 3 4; sin(w;k AL +¢;) + (KAL) ,
i=1

rJie W; — KPyroBasi 4acToTa i-Off TapMOHHUKH, A; — aMIUTUTYAa i-Oi TAPMOHUKH, (; — HAYaIb-
Has Qa3a i-0if TApMOHUKH, 1 — YHCIO TapMOHHK, M(kAf) — ciydaitHas KOMITOHEHTa, TIPEI-
CTaBJIAIONIAs COOOW HEMEPUOIUUECKYIO (DYHKIHIO M SBIISIONIASICS TOMEXOM.

AHanu3y rapMOHHYECKHX KOJeOaHHil MOCBAIIEHO OOJBLIOE KOJMYECTBO ITyOIMKAaLUi
[9 u op.]. Boconb3zyemcest rpauuecKiuM MaTepHaioM, TO3BOJISIOINM JAOTIONHUTH THIIOTE3Y
0 BO3MOXXHOM MEXaHH3Me BO3HUKHOBCHHUS OOJIC3HHU.

PaccmoTpum moBeeHHE CyMMapHOH (YHKIIMK IBYX B O0Jiee TapMOHHYCCKHX Kojieha-
HUI MIPH Pa3TUYHBIX KOJIMYECTBEHHBIX XapaKTepucTHkax. [lycTh konebaTenbHBIH mporece
k-KOMITOHEHTHI ONMCaH CHHYCOUIAIBHBIM 3aKOHOM T.€. Vi =Ai *sin(ar*x + @r), vae Ar — am-
Ty aa konedanuit; (ax*x + @) — pasza konebaHmit (apryMeHT MMepHOANYECKON QyHKITUH,
OMPEIENAIONINN COCTOSHHE KOMIIOHEHThI B MOMEHT BpPEMEHH X); X — Bpems (0000IIeHHas
KOOPJIMHATA);, @y — UUKJINYECKas 4acToTa KoleOaHui; (@ — HavyanmbHas (aza KOJIeOaHWMIA;
Ax # Aiy ar # ai, O #Q; Tpu k # 1.

Ha puc. 1 — 4 ucxomHple TaHHbIC BEIHECEHBI B 3aT0JIOBKAX JAUATPaMM.
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FPAGUKNA DYHKLIWUNA: y,=5*sin(x), vy,=-5*sin(x),
V=Y tYa

10,0

5,0 1 - - -
. - - - - /—\ . - -~ -
0,0 jsigessessasassssanasssBeis sessssessesssnscte

338844 49 5% 0 6, 76 82

-5,0
10,0

| == v1 —y2 ——y3|

Puc. 1. Konebanuss B KOMIIOHCHTaX MPOMCXOISIT B IPOTHBO(DA3e.
Ammnutyna cymMMapHod (GYHKIMM paBHa Hymto. B atom ciydae
B CIIOXHOM CHCTeMe KOJIe0aHusl O’KUIATh HE CIIeTyeT

FPA®UKKN DYHKLIMK: y,=sin(x), y,=sin(4*x)
15
1,0 - - .
05 °f'\/'- RN / - / \.
0,0 / \\ \ —\
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-1,0 A

-15

Puc. 2. KonebaHus B KOMIIOHEHTAX MPOUCXOAAT C OMHAKOBHIMHU
aMIUTUTYJaMH, HO C Pa3HBIMH YacTOTaMHU

FPAGDUKN ®YHKLMWMA: V,=5*sin(x), y,=sin(x*4), y;=y,+y,

0 05 16 2,2

| - ==yl y2 —e—y3 |

Puc. 3. y3-xonebanue B cinoxHoi cucteme. Konebanusi B KOMIIOHEHTaX
HPOUCXOMAT C PA3TMYHBIMH aMIUIUTYAAMH M YaCTOTaMH
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TPA®UKK OYHKLIMIA:
yy=9*sin(x)+sin(4*x), y,=sin(x)+5*sin(4*x)
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Puc. 4. y1, y2 - KoieOaHUs B CIOKHBIX CHCTEMAaX /ISl KOMIOHEHT
C Pa3HBIMHU aMIUIUTYAaMHU U YaCTOTaMHU

BeiBoa. Crnoxnas cuctema OyneT (YHKIMOHHPOBATH, €CIIA BCE YaCTOTHI KOMITOHEHT
U COOTBETCTBYIOIIME aMIUTUTYIbl OYIyT COTIacoBaHbl T.e. Ax > A;, ax < a;, npu YV k # i,
k, i € N; N — KOIM4eCTBO KOMIIOHEHT B CUCTEME.

I'umoTe3a: c Bo3pacTaHWEM YacTOTH HEOOXOIUMO YMEHbIIIEHNE aMIUIUTYAbI KOJIeOaHus
B CHCTEME.
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41, 1O Ceetnana OmneroBHa, paboTar0 B 00J1aCTH U3yYCHHUS 3aKOHOMEPHOCTEH B CHCTEME
00IIIeCTBO-PUPOIA U CIEIHATU3UPYIOCH 10 MCCICAOBAHUIO TICUXOJIOTHH YeioBeka. Pabo-
tato rcuxonorom B OO0 «UPLy». Cnenmanuct ¢ 2013 roga. O6macTh MOUX HAYYHBIX MHTE-
PECOB BKIIFOYAET MPO(HUIAKTHIECKHE ACHEKTHl MO O3J0POBIICHHUIO YelIOBEKa IMPH BO3JCH-
CTBHUU HETAaTHBHBIX IIPUPOJHBIX (PAKTOPOB.

S1, Lot Omer MuponoBudY, paboTaro B 00JIaCTH MOHHTOPHHTA ¥ TIPOTHO3a KaTacTpohu-
YECKUX MPUPOIHBIX MPOIECCOB U CIEHUATU3UPYIOCH M0 Pa3pa0d0TKe MPOTHOCTUYECKUX MO-
neneit. Padoraro 3am mo nayke, OOO HIIO “Tuxop”, r. Xabaposck. Kanaunar ¢usz.-mar.
Hayk ¢ 1989 roga. O01acTh MOMX HayYHBIX UHTEPECOB BKIIOYACT MOACIUPOBAHHUE TIPUPO/-
HBIX TIPOIIECCOB H MTPOTHO3.

HYPOTHESIS OF A HIERARCHY OF OSCILLATORY PROPERTIES
OF COMPLEX SYSTEM COMPONENTS USING A BIOLOGICAL SYSTEM
AS AN EXAMPLE

S.0. Iu!, O.M. Tsoi?

VIRTs LLC, Khabarovsk, Russia, lanayu@list.ru
2 LLC SPA “Tikhor”, Khabarovsk, Russia, tsoi-olg@yandex.ru

Complex systems are found in organic and inorganic nature: the universe, Earth’s global
climate, an ecosystem, a living cell, organisms, etc. Human organs, in particular, can be
considered as components of a complex system that are in an oscillation mode. Research has
shown that individual organs have their own frequencies of vibration. The identified reso-
nant frequencies are given in [1, 2, etc.].

Nearby objects with very close vibration frequencies resonate and amplify each other’s
vibrations, and a synergistic effect appears. If frequencies are incommensurate, then the ob-
ject with greater energy can suppress the vibrations of the weaker object. In radio engineer-
ing, this is called the “capture phenomenon”. And this is how a disease develops in a human
body when exposed to pathogenic factors [3]. Apparently, this hypothesis is not complete
enough.
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Let us assume that the oscillatory process of the k-component is described by a sinusoi-
dal law, i.e. yi=Apssin(arx+ @), where — A~ is the oscillation amplitude, (arx+@y) is the
argument of the periodic function; Ax2A4;, ar#ai, @=@;, when k.

A complex system will function if all component frequencies and corresponding ampli-
tudes are matched, i.e. 4x>4;, ar<a;, with V' k=, k, i € N; N is the number of components in
the system.

A hypothesis is proposed for the existence of a hierarchy of quantitative oscillatory
properties of complex system components: with an increase in frequency, the amplitude of
oscillations in the system decreases.
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BBIUNCJIEHUE MATPUYHOM SKCIIOHEHTHI
HA HECKOJIBKUX TPAOUYECKUX YCKOPUTEJIAX
METO/OM PA3JIOKEHMSI B PSIJ] TEMJIOPA

E Pem Yoii

Hayuonansnotii Uccnedosamenvckuii Ynueepcumem «Buvicuasn Illkona Ixkonomuruy,
Mockea, Poccus, echoj@hse.ru

Pemenne MaTpuyHON SKCHOHEHTHI TpeOyeTcsi HAlTH B Pa3iUYHBIX COBPEMEHHBIX BBI-
YHUCIUTENBHBIX 3a7jauax, KaKk KBAHTOBOM TUHAMHUKH, HAlIpUMEp, OHO MO3BOJISIET 3P PEeKTUBHO
pemats 3aBucsiiee ot BpemeHu ypaBaenue [lpénunarepa (TDSE) ans cnoxsbIX cucteM [1].
OpHUM U3 METOJI0B YCKOPEHHOI'O pacyeTra SBISeTCs HCIOIb30BaHUE IpauuecKux yCKOpH-
teneit [2]. [IpemraraeMelil TOAX0X OCHOBAH HA TIPUMEHEHHH MaTPUIHON SKCIIOHEHTHI C HC-
MOJIb30BAHUEM aAPXUTEKTYPhI C HECKOJIBKUMH Tpa)UueCKUMH YCKOPUTEISIMU, 4TO obecrie-
YHBAET CYIIECTBEHHOE YCKOPEHHE BBIYHMCICHHMN NMPH MOJCIMPOBAHWU HeannabaTHYecKuX
mporeccos [1].

B ocHoBe anroputrMa ucnomib3yercs pasioxkeHue B psan Teinopa ans MaTpUIHOM KC-
TTOHEHTHI

1 1 o 1 4
exp‘4=I+ﬂA+E‘4 +E‘4 + ...

Pacuer oOpbIBaeTcs pu JOCTMIKEHUU 3alaHHON TOYHOCTH [1]. J{1st KOMITIEKCHBIX MaT-
PUI] BEIUMCIICHUS PA3JENAIOTCS Ha BEIIECTBEHHYI0 W MHUMYIO YacTH, YTO TO3BOJSAET (-
(DeKTUBHO WCTOIBH30BATh AITOPUTM MATPUYHOTO MPOU3BENCHUS HAa HECKOJBKUX Tpadude-
CKHX yCKOpHTeTsX [3].

Ha ocHoBe ajiropuTma JIe)KUT aCHHXPOHHAs MOJIENIb C TMEPEKPHITUEM BBIYHCIECHUNA U
MEXIPOILIECCOPHBIX KOMMYyHHUKaluid. [Ipu pacuere rpaduueckue yCKOpUTENd HE oOpaia-
IOTCS B TaMSTh XOCTa, YTO IMO3BOJISIET HMCIIOIH30BATh BBEICOKOMPOM3BOIUTEIIBHBIC KaHAIBI
NVLink, coenuHsIONME TOIBKO YCKOPUTEIH MeXay co0o0i. JlaHHBIE MCXOTHOW MAaTPHIIBI
XpaHsTcs B namsaTH ykazanHoro GPU, a kaxmpomy OJIOKY BBIICISICTCS NaMSTh JUIS JIOKab-
HOT'O XpaHeHHs (ParMEHTOB MCXOJHOW MATPHIIBI U MMPOMEXYTOUHBIX pe3yibTatoB. Ha sTa-
e pacyera KaXI0ro MOCcJenyIoniero wieHa pana Teiinopa BeI3bIBaeTCS (YHKINUS MaTpUY-
HOTO TPOU3BEJCHHsI HA HECKOIBKUX TpapUUecKUX YCKOpUTEIsiX. B cirydae xomrexcHOH
MaTpHIIbl ONEpaIsl BBITOIHIETCS COOTBETCTBEHHO ISl ACHCTBUTENBHON U MHUMOM yacTeit
MaTpHIIbI.

TIpennoxeHHBIM METOJOM BO3MOXKHBI PACUEThl MOJICTUPOBAHUS KBAHTOBBIX ITPOIIECCOB
C IPOU3BOJILHOW XapaKTEPUCTUKON MaTPUIIbl, U3MEHAIOLIENCS OT BPEMEHH, 32 CUET JOCTH-
JKEHHS BBICOKOW BBIYMCIUTEILHON MOIITHOCTH [1].
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4, Yoii E Pem, pabotaro B 001aCTH HCCIIEIOBAaHHS BBICOKOIIPOU3BOAUTEIBHBIX BBIYKC-
JICHWH U TIPETIOJIABaHMS U CIICIUANH3UPYIOCh Ha pa3paboTKaxX alrOpUTMOB C HECKOIBKHUMHU
GPU. Pabotato acCHCTEHTOM U MJIaJIIUM Hay4dHbIM coTpyanukom B HUY BIID, Mockaa.
Kanmunar Hayk o npuknamgHoit MatemaTuke ¢ 2024 roga. O6iacTh MOUX HayYHBIX UHTEpE-
COB BKJIIOUAET MporpaMMHUpoBaHHe Ha Heckodbknx GPU m anropuTMbl Hall MaTpUIHBIMH
onepanusaMu.

COMPUTING MATRIX EXPONENTIAL ON MULTIPLE GPUS
BY TAYLOR SERIES EXPANSION METHOD

Yea Rem Choi
HSE University, Moscow, Russia, echoj@hse.ru

The computation of the matrix exponential is a critical component in numerous contem-
porary computational tasks, particularly in the realm of quantum dynamics. It is instrumen-
tal in resolving the time-dependent Schrodinger equation (TDSE) for intricate systems.
The utilization of graphics processing units (GPUs) can significantly accelerate these calcu-
lations. This approach employs multiple GPUs to enhance the speed of computing the ma-
trix exponential, thereby facilitating the simulation of nonadiabatic processes.

The proposed method employs a Taylor series expansion for the matrix exponential

expr’lzf—kﬂ:’l—l—gr’l —I—Er’l + ...

The algorithm employs an asynchronous model that effectively integrates computations
with communication. It includes data locality, in which all data are maintained within the
GPU memory, thereby eliminating the necessity for CPU memory and leveraging the high-
speed NVLink connections between GPUs. The workload is distributed, and each GPU

121



MATEMATHKA 1 THOOPMALIMOHHBIE TEXHOJIOI'MA

is tasked with handling a segment of the input matrix and computing portions of the Taylor
series. In each iteration, the following term is calculated by utilizing multi-GPU matrix mul-
tiplication with separate management of the real and imaginary components for complex
matrices.
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B3AUMOCB3b KUBEPCIIOPTA U PASBUTHS KAPBEPDI
Y POCCUUMCKHUX CTYJAEHTOB

AJL IOH

Hauyuonansustit ucciedosamensbckuil ynusepcumem «Boicuwasn Illkona Ixonomuxuy,
Canxkm-Ilemepoype, Poccus, dlyun@edu.hse.ru

B sToM nccnenoBanuu u3yvanach B3aMMOCBA3b MEXIYy Y4acTHEM B KMOEpCIIOpTe U pas-
BUTHEM Kapbepbl CPEIH POCCUICKUX CTYAECHTOB C aKLIEHTOM Ha YWIEHOB KHOEPCHOPTUBHOIO
kinyba Beicmeid mkonel 3koHOMuKH B Caskt-llerepOypre u anamuza 1miatgopMsl
headhunter. brarogapsi cMeIaHHBIM METOJAM HCCIICAOBAHMS, COYETAIOIUM KOJIMYECTBEH-
HBI€ OIPOCHI U Ka4eCTBEHHbIE HHTEPBbIO, UCCIEJOBAHIE II03BOJIMIO MOIYUYHUTh IOJIHOE I10-
HUMaHHEe TOTO, KaK y4acTHe B KHOepcropTe BIHUAET Ha KapbepHbIE TPACKTOPHH CTYIEHTOB.

Pacrymas cdepa kubepcropra, KoTopasi IpeBpamaeTcst U3 y3KOCIEHaTu3UPOBaHHOTO
X000M B OCHOBHOW KapbepHBEIN IyTh. DTO HMCCICAOBAHME CTPEMUTCS YCTPAHHUTH MPOOET,
UCCIIeNys, KaK y4acThe B KHOEPCIIOpTE BIMSIECT HA KAPhEPHBIC TPACKTOPHH POCCUHCKUX CTY-
JICHTOB, MIPEIOCTaBIIAS MPEICTABICHUE O €r0 MOTEHIMalle KaK )KU3HeCcIocoOHoH npodeccu-
OHAJIFHON 00JTacTH.
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[penpiaymue uccneqoBaHUSA B OCHOBHOM OBIITH COCPEIOTOUYCHBI Ha COUATBHBIX U TICH-
XOJIOTMYECKHUX acleKTax KHOepclopTa, TaKuX KakK ero BIMSHHE Ha KOMaHIHYIO padory,
CTPaTErnYecKoe MBIIUIEHHE M MOCTPOEHHE cooOlIIecTBa. XOTSA HEKOTOpbIE HCCIIEIOBAHHUS
3aTparuBajiy KapbepHble BO3MOXHOCTH B KHOEpCHOpTe, OTCYTCTBYET BCECTOPOHHUI aHaJIH3,
CHELUAIBHO OTHOCSIIMICS K POCCHICKUM cTyleHTaM. B 3toif pabote mpemiaraercs yriay0-
JICHHOE HW3yYCHHME YHUKAJIBHBIX 00pa30BaTeNbHBIX M NPO(EeCCHOHATBHBIX JaHAMA(TOB
B Poccun, mHTErprpys Kak KaueCTBEHHBIE, TaK U KOJUYECTBEHHBIE AAHHBIE /Ul MPEICTaB-
JICHUS KCCIIEOBAaHMS PA3BUTHUS Kaphephl B KHOEpCIIopTe.

OCHOBHBIC TIeTTH 3TOH pabOTHI OBUTH U3YYHTH TEKYIee COCTOSHHE Kubepcmopra B Poc-
CHU U €ro MHTEerpaluio B 0Opa3oBaTeNbHbIE paMKH, MPOAHAIH3UPOBATH KapbepHbIE MyTH
POCCHIICKUX CTYJEHTOB, 3aHUMAIOIINXCS KHOEPCIIOPTOM, M BBISIBUTH HaBBIKM M KOMIIETEH-
1Y, [IOJy4YEeHHbIE B KHOEPCIOpTE, KOTOPhIE MOKHO NEPEHECTH B TPAIULIUOHHBIE Kapbep-
HBIE 00J1aCTH.

B nccnenosannu ucnonb3yercss CMEIIaHHbIN moaxoA. Mcnoiap3yroTes KOIHYeCcTBEHHbIE
METO/bI, KOTOPbIE BKIIIOYAIOT OMPOCH], PACIIPOCTPAHsIEMbIC CPEIN POCCHICKHUX CTYIEHTOB,
3aHUMAIOLINXCSI KHOEPCIOPTOM, Ul cOOpa YMCIOBBIX AaHHBIX 00 UX KaphePHOM Pa3BUTHUHU.
Taxxe KaueCTBEHHbIE METOJIbI, KOTOPBIE BKJIIOYAIOT B ce0s TIyOMHHBIE MHTEPBBIO U TEMa-
THYECKHE HCCIICAOBaHUS AJsl 00eCHeyeHNsT MOHMMAaHUsI MHAMBHUIAYAIBHOIO OIBITAa U Hep-
CIIEKTHB.

Ms1 cobpanu BeIOOPKY 13 50 CTyA€HTOB, KOTOpPBIE IPHHSIIN y4acTHE B HallleM HCCIelo-
BaHMM. DTU CTYIEHTHI SIBJISIOTCS WIEHAMM CTyJAeHuYeckoro kiryba kubepcmopra B HUY
BIIID B Cankr-IletepOypre. Mpl 3aduKcHpOBaIl KOJIMYECTBO BPEMEHH, KOTOPOE OHHU IIO-
TPaTUIIM HA TPEHUPOBKH 1O KHUOEPCIIOPTY, HEOOXOIUMOE ISl BBHIMOJIHEHHS TpeOOBaHUIA
Kypca 1o pu3nyeckoMy BOCIUTAHHIO.

BHocutcst Bkian B akalieMHUECKHN IUCKYPC IMyTeM NPEOAOJICHHs Pa3pbiBa MEXIY y4a-
CTHEM B KuOepcropTe U pa3BUTHEM Kapbepbl B KOHTEKCTE POCCHUHCKHX CTYJIICHTOB.
OH mpenocTaBiseT SMIUPUUECKUE JTOKA3aTENbCTBA TOTO, KaK KHOEPCIOPT MOXKET CIOCo0-
CTBOBATh Pa3BUTHIO IIEHHBIX HABBIKOB, U OTKPHIBAET HOBBIE BO3MOXKHOCTH JIJIsl HHTETpalluu
kubepcropTa B 00pazoBarenbHbIe U MPOoheCCHOHAIBHBIC MPOTpaMMBI pa3BUTHA. PaccMmar-
pHUBasi 3TH 3JIEMEHTHI, 3TO MCCIIEJOBAHNE HAIIPABJIEHO HAa TO, YTOOBI MPOJIUTH CBET HA MHO-
TOTpaHHbIE OTHOIICHHS MEXAY KHOEpPCIIOpTOM M pa3BUTHEM Kapbepbl, Mmpeisaras aei-
CTBEHHBIC HUICH IS Pa3lIWYHbIX 3aMHTEPECOBAHHBIX CTOPOH B 00pa3oBaTeIbHON U mpodec-
CHOHABHOH cepax. Beigensercs 3HaYNMOCTh COIMMANTBHBIX CBSI3€H B COOOIIECTBE HA PHIH-
Ke Tpyaa B kubepcrnopre. O0ydeHue B YHUBEPCUTETE IIOMOTaeT HalWTH paboTy B 3TOi 06ma-
CTH, TIPEXKIE BCETO, U3-3a €0 KOMMYHHUKAILIMOHHOM COCTaBIISIOIICH.

UTo0BlI U3MEPUTH KOJIMUYECTBO YACOB, KOTOPhIE YUYACTHUKHU TPATAT HAa KHOEPCIIOPTUBHBIE
MEpONpUATHS, TAKUE KaK y4acTHE B COPEBHOBATENBHBIX BHICOUTPAX WA MPOCMOTP KuOep-
CHOPTUBHBIX TYpHHPOB, YYaCTHHUKH MOTYT CaMOCTOSITEIBHO COOOIIATh O CBOMX CPEAHUX
€KEHEZIeNbHBIX MM €KEMECSYHBIX YacaX, MOTPAaueHHbIX Ha KMOEPCIIOPTUBHBIC MEPOIPHs-
TUsl. MBI MIPOBENIM ONPOC CPEIU CTYIESHTOB, YYaCTBYIOIIMX B KHOCPCIIOPTUBHOM KIyOe
HNY BUID Cankrt-IletepOypr, cobpaB naHHbIE 00 UX YPOBHE Y4acTHS B KHOEpCIIOPTE, U3-
MEpPEHHOM I10 YacaM, MOTPauYCHHbIM Ha WIPYy B HENENIO, U UX yCIIEBAeMOCTH, H3MEPEHHON

123



MATEMATHKA 1 THOOPMALIMOHHBIE TEXHOJIOI'MA

o cpeaHemMy 6aJ'IJ'Iy Maz1 AHAJIM3UPYEM 3THU KOJIMYCCTBCHHLIC JAaHHBIC C IMMOMOIIBIO KOPpPE-
JIMIOAMOHHOI'O aHajin3a U pErpeCCum.

Tab6nuua 1
PesyasTatsl perpeccuun OLS

OLS Regression Results
Dep. Variable: gpa R-squared: 0.180
Model: 0LS Adj. R-squared: 0.163
Method: Least Squares F-statistic: 10.32
Date: Thu, 16 May 2024 Prob (F-statistic): 0.00237
Time: 05:20:17  Log-Likelihood: -94.260
No. Observations: 49  AIC: 192.5
Df Residuals: 47  BIC: 196.3
Df Model: 1
Covariance Type: nonrobust

coef std err t P>|t| [0.025 0.975]
const 8.0220 0.674 11.901 0.000 6.666 9.378
esports_participation -0.6154 0.192 -3.213 0.002 -1.001 -0.230
Omnibus: 11.876  Durbin-Watson: 1.421
Prob(Omnibus): 0.003 Jarque-Bera (JB): 12.044
Skew: -1.033  Prob(JB): 0.00242
Kurtosis: 4,276  Cond. No. 10.5

Perpeccuonnsriii ananu3 OLS BBISBHII CTATUCTHYECCKH 3HAYUMYIO OTPHIIATEIBHYIO CBS3b
MEXJy y4acTHEM B KHOEPCIOPTE W CPEAHUM OANIOM CPeld POCCHIICKHMX CTYIEHTOB. YBe-
JTUYCHUE YaCcOB YJaCTHS B KHOEPCIOPTE CBsA3aHO C Oojiee HU3KOH YCIIEBaEMOCTHIO. DTOT
BBIBOJI MOJTUCPKHBACT BAXKHOCTh OAIAHCHPOBAHMS KHOCPCIIOPTUBHBIX MEPONPHUATHII ¢ aka-
JCMHUYCCKUMHU O6H33HHOCT$IMI/I, yTOOBI M30€KaTh INOTCHIUMAJIBHOTO HEIraTUBHOI'O BJIUSAHUA
HA aKaJICMUYECCKHE JOCTHIKCHUS CTYICHTOB.

MpsI MOXeEM TMpeacKa3aTh H3MEHEHUE CPeIHero Oallia, 4To MOCye YBEIUUYCHHS HIPOBOTO
BpPEMCHU OH CHU3HTCSI.
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BUOTI'PAD®USA

51, YOu dmutpuii JlaBpeHThEBHY, yuych B HallmoHanbHOM HCCIIEI0BATENbCKOM YHUBEP-
cutete «BpIcmias mKojga SKOHOMUKW» Ha MAarucTepcKon mporpamMme «MEeHEeIKMEHT U aHa-
ymuTrka Uit OusHecay ¢ 2022 roma. PykoBoauTenb cTyIeHUECKOTO KHOSPCIIOPTUBHOTO KITyOa
HIWY BIIS Cankr-Ilerepoypr. O61acTs MOUX HayIHBIX HHTEPECOB BKIIFOYAET COIMOJIOTH-
YECKHE UCCIICIOBAHMS, aHAIUTHKA OOIBIINX JAHHBIX, KHOEPCIIOPT.

THE RELATIONSHIPS BETWEEN ESPORTS AND CAREER DEVELOPMENT
IN RUSSIAN STUDENTS

D.L. Yun

Higher School of Economics, Saint Petersburg, Russia,
dlyun@edu.hse.ru

The rise of esports as a major cultural and economic phenomenon has prompted
investigations into its impact on various aspects of participants' lives, including career
development. This study explores the relationships between esports participation and career
development among Russian students. Utilizing a mixed-methods research design, the study
combines quantitative surveys and qualitative interviews to gather comprehensive data on
how involvement in esports influences students' career trajectories.

Quantitative data were collected from 50 Russian students who are members of the
esports club at the Higher School of Economics (HSE) in St. Petersburg. The survey focused
on their demographics, esports involvement, and perceptions of career development.
Qualitative data were obtained through in-depth interviews with a subset of these
participants, providing detailed insights into their personal experiences and the skills they
have acquired through esports.

The findings indicate that participation in esports has a positive impact on career
development, with students reporting enhanced skills such as teamwork, strategic thinking,
and stress management. Furthermore, the study shows that extracurricular activities and
community communication play a significant role in job search success within this job
market. These skills and activities are perceived as valuable in the job market, contributing
to the professional growth of the participants.

This study contributes to the understanding of esports' role in career development,
highlighting the potential of esports as a platform for skill acquisition and professional
advancement. The implications of these findings suggest that esports can be integrated into
educational and career development programs to support the holistic development of
students.
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HNPAKTUKO-OPUEHTUPOBAHHOE U3YYEHUE BOJIbIIUX JAHHBIX
B SAMSUNG INNOVATION CAMPUS

C.I'. I0On, A Jl. lllagpukos

Hccneoosamenvckuii Ilenmp Camcyne, Mockea, Poccus,
svetlana.yun@samsung.com

30710TO COBPEMEHHOTO MHpa — 3TO OOJBINKE JAaHHBIC W BCE OOJIBINIEE YUCIO KOMITAHUN
MPUCTYNAIOT K CHCTEMHOMY pELICHMIO CBA3aHHBIX C HUMH 3amad. Crnpoc Ha JaTa-
WH)XEHEPOB - CHENHANNCTOB, KTO CTPOUT U MOJAEPKUBACT HHPPACTPYKTYPY OONBIINX aH-
HBIX, YBEJIMYMBAETCS B pa3bl oA K rogy. B To BpeMs kak MHOXKECTBO POCCHHCKHX BY30B
yKe MMEIOT 00pa3oBaTeNIbHBIE TPOTPaMMEI TI0 TOATOTOBKE CIIENMANUCTOB data science,
C IporpaMMaMy MIOJTOTOBKH JIaTa-WHKEHEPOB MbI CTOMM TOJIBKO B Hayalle My TH.

B kypce “bompmme mannbie” (Big Data) commaibHO-00pa30BaTENbHOTO MPOCKTA
Samsung Innovation Campus (SIC) paccmaTpuBaeTcs BeCh XU3HCHHBIH IHMKJI OT cOopa
00X JAHHBIX 10 WX 00paOOTKH W BU3yalmu3aluu. 1'0l10BOM Kypc peKOMEHJOBaH s
CTYICHTOB 2 Kypca u crapuie MT-HanpaBieHUil NOATOTOBKH By30B-TIAPTHEPOB IMPOEKTA
SIC. CtyaeHTHl mosy4aroT cepTuUKaT Samsung MpH YCIOBUH MPOXOXKACHUS OYHOU TPO-
rpaMMBbI B By3e, 3aJlaHHll OHJIalH-Kypca M BBITIONHEHHs (UHATBHOTO MpoekTa. MHoroer-
HUH ONBIT B3aMMOJEHCTBUS C By3aMHM IMOKAa3bIBacT, YTO MOATOTOBKa mo MT-mucuumniuHam
NPEeXIE BCErO CTAIKHMBACTCS C MPOoOJieMON OOy4eHHs! CTYIEHTOB aKTyalbHBIM HpaKTHUe-
CKHM HaBBIKaM, BOCTpeOOBaHHBIM pabotomaTessMu. C TeMH ke mpobdiaeMaMy MBI CTOJIKHY-
JIUCh U pemmiy B Kypce Big Data.
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1. HemocTaTtok MaTepuaabHO-TEXHHYECKOH 0a3bl. HeoOX0MMMOCTE B COBPEMEHHOM
MPOMBIIIUIEHHOW HWH(PACTPYKType Ha BBHIYMCIMTENHFHOM KIlacTepe OblIa pelieHa MmyTeM
NPUBJICYCHUS] TEXHOJIOTHUECKUX MapTHepoB — kommnanui Arenadata m VK Cloud. Onnu
MPeIOCTaBUIN OECIIaTHO CTYJIEHTaM Kypca OOJIaYHBIN KIacTep C pa3BepHyTON uH(pa-
CTPYKTYpOii, OCHOBaHHOH Ha OTKPBITHIX pemieHusx Apache.

2. OrpaHuveHHOe KOJU4€CTBO U YPOBEHb IpenogaBaresieil. [ 0TOBbIE 3JIEKTPOHHbBIE
Kypchl SIC ¢ TeopeTHYEeCKUMHU U MPAKTUUECKUMU MaTepUalaMiy MO3BOJISIIOT HE TOJIBKO To-
TOBUTH IIPETIOAaBaTeNeH, HO U YJepKaTh BEICOKHE CTAaHIAPThl 00YYEeHUS CTYICHTOB.

3. Orpann4yeHHOCTh YU4eOHBIX KelicoB. B xypce peann3oBano 23 mpakTHdecKux pado-
Thbl, KOTOPBLIC BBIMIOJIHAKOTCA Ha HACTPOCHHOM IMPOMBIINIJICHHOM KJIACTEPEC. HpI/I 9TOM IIpO-
BEpKa BBIMTOJIHEHUS paOOT MPOBOIAUTCS aBTOMATUYECKH, YTO TO3BOJIAIIO;

a) TIOBBICUTh OOBEKTUBHOCTD M CIIPABEIJIMBOCTH OIIEHOK 3a CUET eIWHBIX KPUTEPHEB U
METOJIOB OIICHKH, UCKIIIOUCHUS YE€JIOBEUECKOT0 (PaKTopa;

0) mpemnojiaBaTeNIiM COKPATUTh BPEeMs Ha MPOBEPKY PSAIOBBIX MPAKTUYCCKUX 33aHHIA,
COCPENOTOUYUTHCS, HApUMep, Ha OoJiee BAKHOM MTPOEKTHOM OOYYEHUH;

B) CTyII€HTaM IOJy9aTb MTHOBEHHYIO OOpaTHYIO CBS3b M aBTOMATHYECKH OBl 32 BBI-
IIOJTHCHHBIC 3alaHUA,

T') TIOBBICUTh MOTHBAIIMIO CTYICHTOB 3a CYET COPEBHOBATENLHBIX IMPHEMOB (0asubl,
pEHTHHTH).

B yue6Holi cucreme npoekra SIC Ha 6aze LMS Moodle (puc. 1) kakapiii CTyAeHT 1o-
Jy4aeT YHUKAaJIbHBIN KIIH0Y JIOCTyIA K KJIACTEPy C pa3BepHYTOH MH(ppacTpykTypoii. Ha kia-
cTepe CTYNIEeHT, HCIIONIB3Ys YKa3aHHBIH B 3aJaHUH MHCTPYMEHTApUi, BHIITONHIET HE0OXOIH-
MYIO TIOCIIEIOBATEILHOCTh NeicTBuid. [locie moaTBep KIeHNUs 3aBEPIICHUS TPAKTUICCKOM
paboTHI MOJTyYEHHBIN PE3yNIbTAT CTYJCHTA CBEPSAETCS C ATAIOHOM B YYeOHOU CUCTEME B aB-
TOMAaTHYECKOM PEXKUME C MOMOIIbIO IPOBEPOUHBIX CKPHUIITOB.

LMS

é@ iﬁi@ ﬂ?@ Script;for

CLOUD CLUSTER
automatic
BIG DATA COURSE che'flding
Student’s actions

on items of practical
tasks

v Tests ¥" Practical
¥ Surveys tasks

I
I
I
I
I
I
I
: STUDENT v Theory
I
I
I
I
I
I

Puc. 1. Cxema pabOTBI CHCTEMBI aBTOMAaTHYECKON IIPOBEPKH MPAKTHUECKUX 3aaHUN Kypca
1o OOJIBIINM JaHHBIM y4eOHO#t ruiaTdopmbl Samsung Innovation Campus
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4. HepocTaToK MEKTHCHUILUIMHAPHOCTH M MPOEKTHOW NeaTeabHOCTH. OO0s3aTenb-
HBIH BBITTYCKHOHM TIPOEKT BKITIOYAET B Ce0s 3a[1a4d 10 pear3alliii KOHBeepa JaHHBIX U aHa-
JUTUKA. DTO TO3BOJISICT MPUOIU3UTHCS K WHAYCTPHAIBHBIM 3a/adaM, MPUMEHUTH K TIpell-
METHOU O0JIACTH MOJyYEHHBIC B KYpPCE 3HAHUS, a TAKKE MATEMATHKH, TPOTPaMMHUPOBaHUS,
Oou3Hec-aHanmm3a. [loMHMO BBITTYCKHOTO TPOEKTa JUIA CTYISHTOB TPOBOJSATCS XaKATOHHI.
Taxk, B 2025-M roxy 6611 poBeneH xakaToH “IT Academy Hack™, B koTropoM npunsim yda-
ctue 138 crynentoB u3 11 yHuBepcuteToB B coctaBe 49 komann. OHU COPEBHOBAIHCH
B YMEHUU T€HEpUPOBaTh, XPaHUTh, AHAIM3UPOBATh M 3(h(HEKTUBHO HCIOIB30BATH OOJBIIINE
JTAaHHBIE.

3akawuenne. TOIbKO MPU COUETAHUM TEOPETHUCCKOM 0a3bl C MPAKTUUCCKON JIEATENb-
HOCTBIO MOXKHO MOATOTOBUTH BOCTPEOOBAHHBIX CHEIMATUCTOB. [IpakTnyeckas MoAroTOBKa
Mo OONBIIUM JaHHBIM TPeOyeT CHCTEMHOTO TOIXO0/Aa: MOACPHHU3AIMH WH(PACTPYKTYPHI,
W3MCHECHUS METOIUKH TIPETIOIaBaHMSI, AKTHBHOTO B3aUMOCHCTBUS C HHAYCTPHECH.
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PRACTICE-ORIENTED STUDY OF BIG DATA CHECKING
IN SAMSUNG INNOVATION CAMPUS

S.G. Yun, A.D. Shadrikov

Samsung R&D Institute Russia, Moscow, Russia, svetlana.yun@samsung.com

The gold of the modern world is big data, and more and more companies start to sys-
tematically solve problems related to it. The demand for data engineers — specialists who
build and maintain big data infrastructure — is increasing many times over year. While many
Russian universities already have educational programs for training data science specialists,
we are only at the beginning of our journey with training programs for data engineer.
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The Big Data course of the socio-educational project Samsung Innovation Campus
(SIC) considers the entire life cycle from collecting big data to processing and visualizing it.
The annual course is recommended for second-year and older students of IT training pro-
grams at SIC partner universities. Students receive a Samsung certificate subject to passing
the offline university's program, the assignments of the online course and completing their
final project. Experience of many years interacting with universities shows that training in
IT disciplines primarily faces the problem of teaching students the relevant practical skills
demanded by employers. We encountered and solved the same problems in the Big Data
course:

1. Lack of material and technical base. The need for a modern industrial infrastruc-
ture on a computing cluster was solved by involving technology partners - Arenadata and
VK Cloud companies. They provided students of the course with a free cloud cluster with a
deployed infrastructure based on Apache open solutions.

2. Limited number and level of teachers. Ready-made SIC e-courses with theoretical
and practical materials allow not only to train teachers, but also to maintain high standards
of student education.

3. Limited case studies. The course includes 23 practical assignments that are per-
formed on a configured industrial cluster. At the same time, the completion of the work is
checked automatically, which allowed:

a) To increase the objectivity and fairness of assessments due to uniform criteria and as-
sessment methods, eliminating the human factor.

b) To reduce the time for teachers to check routine practical assignments, to focus, for
example, on more important project-based learning.

c¢) To allow students to receive instant feedback and automatic points for completed as-
signments.

d) To increase students' motivation through competitive techniques (points, ratings).

In the SIC project’s educational system based on LMS Moodle (Fig. 1), each student re-
ceives a unique access key to a cluster with a deployed infrastructure. On the cluster, the
student, using the tools specified in the task, performs the required sequence of actions.
After confirming the completion of the practical work, using verification scripts the stu-
dent's result is automatically checked against the standard in the educational system.

4. Lack of interdisciplinary and project activities. The mandatory final project in-
cludes tasks on the implementation of a data pipeline and analytics. This allows you to get
closer to industrial tasks, apply to the subject area the knowledge gained in the course, as
well as mathematics, programming, business analysis. In addition to the final project, hacka-
thons are held for students. Thus, in 2025, the hackathon "IT Academy Hack" was held, in
which 138 students from 11 universities in 49 teams took part. They competed in the ability
to generate, store, analyze and effectively use Big data.

Conclusion. Only by combining the theoretical base with practical activities can we
prepare in-demand specialists. Practical training in Big data requires a systematic approach:
modernization of infrastructure, changes in teaching methods, active interaction with the
industry.
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CHEMISTRY AND NEW MATERIALS

JEKTPOTEPMHUYECKHIA CIOCOB MOJYYEHUS
KAPBUJIA MOJIUBJEHA
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Tomckuit nonumexnuuecxkuil ynueepcumem, Tomck, Poccus,
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[IpoBeneHs! SKCIEPUMEHTAIbHBIE HCCIECIOBAHMS 110 TOTYYEHHIO MTOPOIIKa KapOuaa Mo-
nu0aeHa 3IEKTPOTEPMUUECKIM MeTooM. M3ydeH ¢a30Bblii cocTaB U MOP(OJIOTHS YacTHUIl
MOJYYEHHOT'O MOPOIIKa METOJaMU PEHTI€HOBCKOH JN(PAaKTOMETPUH U PACTPOBOM 3JIEK-
TPOHHOW MUKPOCKOIIHH.

BBenenne. KapOounbl epexoIHBIX METAUIOB, BKIIOUas KapOua MOIHOIEeHA, TIPEICTaB-
JISIOT cO00# KIIacC MaTepUANIOB C BBICOKUMH 3HAYCHHUSMU TEPMHUUCCKOMN CTaOUIBHOCTH, U3-
HOCOCTOMKOCTH W XUMHUYECKOH mHepTHOCTH [1]. MaTepuainsl Ha OCHOBE KapOuaa Momo/e-
Ha IIUPOKO MPUMCHAIOTCA B PA3JIMYHBIX IMMPOMBIIICHHBIX O6HaCTHX, B 4aCTHOCTH, B Kadc-
CTBE KaTaJM3aTOPOB MPOIIECCOB MOINYyUYEHHUS BOIOPOAa W MPeoOpa3oBaHUs YTIIEKHCIOTO
rasa [2]. Cpeau CymecTBYIONUX METOJIOB CHHTE3a MaTEPHAIOB Ha OCHOBE KapOuaa MOJHO-
JICHa BBIACISIOTCS KapOOTEepPMHUUECKOE BOCCTAHOBICHHE W3 OKCHJIa MOJIMO/ICHA, MEXaHHYC-
CKasl akTHBaIlWsl, XUMUYECKOE OCaX/ICHNE U3 Ta30BOH (a3bl [3], anmekTpoayroBoit MeTo [4].
AJBTEpHATHBHBIM METOJIOM CHHTE3a KapOHJa MOIHOJEHA SIBISETCS 3JIEKTPOTEPMUUCCKUI
METOJI, pealn3yrIIuiicsa B atMocdepHoii cpeze. Llenpro HacTosIIed paboThl SBISIIOCH TIPO-
BEJICHHE JKCIIEPHIMEHTAIBHBIX HCCIIEIOBAaHUN, HATIPAaBJICHHBIX Ha MOJIy9eHHE TIOPOIIKa Kap-
Ouna MonuOIeHa ANEKTPOTEPMHUSCKUM METOIOM.

Martepuajbl 1 MeTOAbI. DKCIIEPUMEHTHI IO MTOTyYEeHUIO KapOuaa MOIHOACHA DIEKTPO-
TEPMUUCCKUM MCTOAOM ITPOBOJWIMCH HA OPUTHHAJIBHOM HaGOpaTOpHOM CTCHAC, MMPUHIIUIL
KOTOPOTO OCHOBAH Ha PE3MCTUBHOM HArPEBE IIUXTHI JYyTOBBIM Pa3psiioM MOCTOSHHOTO TO-
Ka. VIcCXOMHBIMU KOMIIOHEHTAMH SIBJISLTUCH TTOPOIIKU OoKcuaa MonubaeHa (MoOs) u TexHH-
4eCcKoro yriiepoza (caxwu), B3sateie B cooTHOIeHnn MoQs/C=2/7 u cMelIaHHbIe B IIapOBOU
MmenpHulle Mapku Retsch PM 100 B teuenue 30 mun npu gactore 400 o6/MuH B popme u3
kapOuza Bosb(ppama ¢ 9 mapamu aguamerpom 12 MM Takxke u3 Kapouna Boibdppama. B akc-
MEPUMEHTAaX UCIOIb30BAIUCH CICAYIONINE MapaMEeTPhl: CHja TOKAa MCTOYHUKA TMUTAHUS —
450 A, mmutenbHOCTH Bo3aeicTBusA — 180 ¢. CormacHo 3apeTrucTpUPOBAHHBIM JaHHBIM, KO-
JUYECTBO 3aTpadeHHOM sHepruu coctaBmwio ~0,33 kBr*u. Jlns uccnemoBanust ¢a3zoBOro
coctaBa OBLI TPOBENEH aHAJIW3 PEHTTEHOBCKOW MHU(PAKTOMETPHH TOIYYSHHOTO ITOpPOIIKa
Ha qudpaktomerpe Shimadzu XRD-7000s.
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Pe3yabTarpl. COCTaB MOJYYEHHOTO MOPOIIKA HM3YyYald METOJOM PEHTTEHO(a30BOro
anamm3a (PDA) na mudpakromerpe Shimadzu XRD-7000S. KauecTBennsnii ananmn3 POA B
COOTBETCTBHM CO CHSTOH KapTHHON pEHTICHOBCKOW AMQPaKIMK TOKa3al HaJudHe
opTropoMOuveckoi ¢asel kapouma momuOneHa Mo,C, a Takke KpUCTHUINYEeCKHe (as3bl
okcuga monubnena MoO; u rpadura C. Ilpu sTom, cormacHo KonnyecTBeHHOMY PDA, B
obpa3sie copepxkutcs 97,4 mac.% daszer Mo,C, 1,1 mac.% dazst MoO, u 1,5 mac.% dazsr C.

25 MKM

Puc. 1. CHUMKH pacTpOBOii 3JIEKTPOHHON MUKPOCKOITUH 00pasiia, CAHTE3UPOBAHHOI'O IIPH AaTOMHOM
coorHomennn MoQs/C =2/7, cuie Toka HCTOYHUKA TUTaHusA 450 A ¥ JJINTEILHOCTH BO3IEHCTBUS
180 ¢
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PacrpoBas anexrponHas mukpockonus (POM) mo3Bosinina U3y4uTh JJIEMEHTHBIN COCTaB,
MOP(QOJIOTHIO, a TaKKe pa3Mep YacTHIl CHHTE3UpOBaHHOTO oOpasma. CoriacHo POM,
OCHOBHOM 00BEM IMOPOIIKA NPEJCTABICH OKPYIVILIMH 4YacTUIIAMH, pa3Mep KOTOPBIX
cocraisger nmopsaka 20-30 Mmkm. CorjaacHO 3HEProIUCIICPCHOHHOMY aHAIU3Yy 3JICMEHTHBIN
COCTaB YacTHUI[ COAEPKHUT aroMbl MomubaeHa Mo (13,04 +0,14 at.%) u yrmepoma C
(86,96 + 4,88 ar.%).

3akawuenne. B pesynprare 3KCHCPUMEHTAIBHBIX HCCIICOBAHUN 3IIECKTPOTEPMUYEC-
CKAM METOJIOM OBII TONTydeH oOpasel, coaepkammii ¢a3zy kapouma mommbaeHa — MooC.
Nzyuen ¢a3oBerii cocTaB 1 MOp(OTIOTHS CHHTE3UPOBAHHOTO 00pasIia.

BaarogapuaocTu. MccnenoBanue BBIIIOJIHEHO NPU HONIEPIKKE MPOrpamMMbl Pa3BUTHUS
TITY «IIpuoputet 2030».
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JIOB CHHTE3a PAa3IMYHBIX MarepuanoB. Paboraio HaydHBIM COTPYIHHKOM B JJaOOpaTOpHH
MEPCIICKTUBHBIX MaTePUAIOB YHEPTEeTHUECKOM oTpaciy B TOMCKOM MOJUTEXHUYECKOM yHH-
Bepcutete. Kanaunar texuuueckux Hayk ¢ 2022 roga.

51, Hexns FOnmus AnexcanapoBHa, yaych B OakanaBpuaTe TOMCKOTO MOJUTEXHHYECKOTO
YHHBEPCUTETa TI0 HAIIPaBJICHUIO TOATOTOBKH «SnepHble ¢pu3uka u TexHonorum». O0macTb
MOUX HAay4yHBIX HMHTEPECOB BKJIIOYAEeT B ce0sl HMCCIEJOBaHHE MaTepHaiOB, MOJTYYEHHBIX
0e3BaKyyMHBIM AyT'OBBIM METOJIOM.

4, ITak Anekcanap SlkoBieBud, paboTaro B 0071aCTH Pa3BUTHS TyTOBBIX METOJIOB CHHTE-
3a TIOPOIIKOB Pa3IMYHBIX MAaTEPHANIOB, a TAKKE B 00JIACTH TIa3MEHHOH MepepadOTKH OTXO-
noB. Pabotaro 3aBemyromuM J1a00OpaTOpUU MEPCHEKTUBHBIX MATEPHAIOB DYHEPTETUUECKOM
oTpaciu B TOMCKOM TMOJUTEXHUYECKOM YHHBEpcUTETE. J[OKTOp TEXHUYECKUX HayK
¢ 2022 roxa.

51, BrnacoB Anexceil BnagumupoBuy, y4ych B acmupantype ToMCKOro moguTexHU4Ye-
CKOr0 yHHMBEpcUTeTa N0 HampasieHHI0 «llopoinkoBas MeTaquryprus U KOMIIO3ULIMOHHBIE
Mmatepuaib. O0IacTh MOUX HayYHBIX HHTEPECOB BKIIIOYAET B c€0s MOIy4eHUE MaTepHajIOB
JyTOBBIMH METOJAMHU.
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ELECTROTHERMAL METHOD FOR PRODUCTION
OF MOLYBDENUM CARBIDE

Yu.Z. Vassilyeva, Yu.A. Neklya, A.Ya. Pak, A.V. Vlasov

Tomsk Polytechnic University, Tomsk, Russia,
yvl@tpu.ru, yan26@tpu.ru, ayapak@tpu.ru, avv49@tpu.ru

Transition metal carbides, including molybdenum carbide, are classes of materials with
high values of thermal stability, wear resistance and chemical inertness [1]. Materials based
on molybdenum carbide are widely used in various industrial applications, in particular, as
catalysts for hydrogen production and carbon dioxide conversion processes [2]. Among the
existing methods for the synthesis of molybdenum carbide-based materials, carbothermal
reduction from molybdenum oxide, mechanical activation, chemical vapor deposition stand
out [3], arc method [4]. An alternative method for the synthesis of molybdenum carbide is
the electrothermal method realized in an atmospheric environment. The aim of the present
work was to carry out experimental studies aimed at obtaining molybdenum carbide powder
by electrothermal method.

The composition of the obtained powder was studied by XRD analysis on a Shimadzu
XRD-7000S diffractometer. Qualitative XRD analysis in accordance with the X-ray diffrac-
tion pattern showed the presence of orthorhombic phase of molybdenum carbide Mo2C, as
well as crystalline phases of molybdenum oxide MoO2 and graphite C. In this case, accord-
ing to quantitative XRD, the sample contains 97.4 wt.% of Mo2C phase, 1,1 wt.% of MoO»
phase and 1,5 wt.% of C phase.

Scanning electron microscopy allowed us to study the phase composition, structure and
also to find out the particle size of the synthesized sample. According to SEM, the main
volume of the powder is represented by rounded particles, the size of which is 20-30 pum.
According to energy dispersive analysis, the elemental composition of these particles con-
tains the following elements: Mo (13.04 = 0.14 at.%), C (86.96 + 4.88 at.%).

As a result of experimental studies, the sample containing the phase of molybdenum
carbide — Mo,C was obtained by electrothermal method. The phase composition and mor-
phology of the synthesized sample were studied.

This research was supported by TPU development program Priority 2030.
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CUHTE3 METAJUVIOMATPUYHOI'O CIIJIABA Al-Ni-Ti
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PaccmoTpens! ycnoBusi cunTe3a cmiaBoB Al-Ni-Ti npu adroMHHOTEPMHUYECKOM COB-
MECTHOM BOCCTaHOBJIEHMH OKCHJIOB HUKENS M THTAaHA. YCTaHOBIEHO, YTO CIUIAB MMEET
KOMIO3UIIMOHHYIO CTPYKTYPY: B MHTEPMETAJUIMTHOW MATpHIE pacHpeesieHbl BKIIOUESHUS
natepmetanaoB AINi. HaiineHo, 4To MUKpOTBEpAOCTh BKIIIOUEHH CYLIECTBEHHO BBIIIC
MHUKPOTBEPAOCTH ATIOMUHHEBON MATPHIIBI.

Komno3unmnoHnHble MaTepualbl ¢ MeTaummaeckoit matpunieid (MMC), Takue Kak aio-
MUHUEBBIE CIUJIaBbI, JICTUPOBAHHBIC TYTrOIUIABKUMHU METaJlIaMH, 00pa3yloT COBPEMEHHBIN
KJIACC MaTepHalioB, YAOBIETBOPSIOMINX CTPOTUM TPeOOBaHHAM COBPEMEHHBIX TEXHOJIO-
Tui. DTH MaTepHaIbl JEMOHCTPUPYIOT YHUKAIbHBIC KOMOMHAIIMY (DU3NUECKUX U MEXaHU-
YECKUX XapaKTEPUCTHK, YTO AENAET UX HE3aMEHUMBIMHU B BBICOKOTEXHOJOTMYHBIX CEKTO-
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pax, TaKuX Kak aBHAIlMs, TJIe HAJS)KHOCTh U JIOJTOBEYHOCTh MATEPHAJIOB UTPAIOT pelia-
FOIIYIO POJIb.

Ocob6enHocts MMC COCTOUT B MX CTPYKTYpE, TA€ MEIKOIUCIIEPCHBIC YaCTUIBI HHTEP-
MeTanoB AlzM (rme M — nepexoaHbli MeTasll) pPABHOMEPHO PaCIpe/elIIioTCs B 00beMe
ATFOMIHAEBON MaTpHUIlbl. Takoi MOAX0/T MO3BOIAET CYIIECTBEHHO MMOBBICHTh 3KCILTyaTaIH-
OHHBIE KauecTBa MaTepuana, BKJIOYas HN3HOCOCTOHKOCTh, TEPMHUYECKYIO CTONKOCTB
U YCTOWYMBOCTh K KOppo3uu. PopMHpOBaHHME YKa3aHHBIX CTPYKTYp OCYLIECTBISETCS IO-
CPEICTBOM BHEAPEHUS CIIEIUAIBHBIX JT00aBOK — JUTATyp, 00ECIeYNBAIONINX HACHIIICHHUE
paciiaBa 4acCTHIIaMH HHTEPMETAJUTUAOB, YTO CIOCOOCTBYET YIYUIIEHUIO MEXaHHMYECKUX
CBOMCTB W JOJTOBEYHOCTH u3aenui [1-7].

B cBs3u ¢ BBIIEU3I0KEHHBIM, 3a7adeil HacToAIEH pabOTHI SBISETCS HCCICIOBAHHE
1 pa3paboTKa METAIUIOMATPUYHOTO CIUIaBa C BHICOKHM COAEp KaHWEM HUKEJS W TUTaHa Me-
TaJNTIOTEPMUYECKAM METOIOM.

HcxonHeIM chippeM [AJIsI CHHTE32 PAaccMaTpHBAaeMOr0O CIUIaBa CIYXKHJIH HMOPOIIKOBBIC
KOMIIOHEHTBI C BBICOKOW CTENEeHbIO YMCTOTHI (>98%): nuokcuy tutana TiO,, OKCH HUKENS
NiO, Tepmutras nobaBka NaNO; kiacca «a», ¢uroc CaF, MapKupoBKH «9», a TakXKe II0-
pomok amromuaus Mapku [1A4-99,6 (dactumbl pazmepom ~50 MKM). AHAIA3 XHMHYECKOTO
COCTaBa MOJyYSHHBIX MPOIYKTOB OCYIIECTBISUICS C HCIIOJIB30BaHHUEM PEHTIeHO(Iyopec-
LEHTHOTO criekTpomeTpa «CrekTpockan Makc-GVy.

®dazoBas TUArHOCTHKA BBITIOJIHEHA Ha COBpeMEeHHOM audpakromerpe «JIPOH-7» ¢ mc-
touHnkoM Cu-Ko-u3nyderns. DIeKTPOHHO-MUKPOCKOIUYECKOE HCCIIeIOBAaHUE MHKPO-
CTPYKTYPHBIX OCOOCHHOCTEH TpPOBEJICHO HA CKAaHUPYIOIIEM 3JEKTPOHHOM MHKPOCKOIIE
Hitachi SU-70, ocHaIlleHHOM 3HEProUCIIEPCUOHHON TPUCTABKOM IS I€TAIBHOTO aHAIN3a
3JIEMEHTHOTO cocTaBa. KoJamuecTBEeHHYIO OlleHKY O0BEMHOM (ppakiiuy MHTEPMETAILTHIHBIX
(a3 peann3oBali ¢ MPUMEHEHHEM CIeNMaTu3npoBanHoro aHanutudeckoro I[10 Image-Pro
Plus.

Omnpenenenue ypoBHS MHUKPOTBEPAOCTH TMpou3BeneHO Ha mpubope Shimadzu HMV-
G21DT c perynupyemoii Harpy3koi (nuamnazon 3HadeHuid: 2050 r). CrutaB mosydaniu mo-
CPEACTBOM METAJUIOTEPMHYECKOTO METOJA B CHEIHANBbHOW KapOIPOYHOH EMKOCTH, O0JH-
IIOBaHHO# BBICOKOTEMIIepaTypHOl (yTepoBkoil. Bce MHTrpenneHTHl MpeIBapuTeIbHO TINA-
TETHHO TIEPEMEIINBAIHN JJISi OJHOPOIHOTO paclpeeNieH s, TIOCIe Yero peakinio HHUIUH-
POBAJI MCKPOBBIM 3arajoM, obecrednBast ocaeIyIolIee CaMOoIeP >KUBAOIIEECs TETIO-
BEIJICJICHHE 3a CUET SHOTEPMHUUECKUX PEAKIHil BOCCTAHOBJICHU.

Pesynprarom cuHTE3a SBISUICS paciuiaB, 4€TKO AndQepeHImpoBaHHBI Ha ABE 30HBI:
METAJUTMYECKYI0 U OKCHUAHYI0. COCTaB MHTPENWEHTOB JJISl MPUTOTOBICHUS CMECH pacCyu-
THIBAJICS UCXOMA U3 CTEXHOMETPHUUECKUX MPOMOPLUHN IENEeBbIX peakuuil cuHTe3a. Ciemyet
MOMYEPKHYTh BAYKHOCTh TOYHOTO COOJIOACHUS MAacCOBOW IPOIOPIUU KOMIIOHEHTOB, ITO-
CKOJIBKY OTKJIOHEHHE B COJIEpXaHWH AIOMUHHUS CBEpPX pPacYETHOTO KOJIMYECTBA BEAET
K CYIIECTBEHHOMY POCTY €ro W30BITOYHOrO MPHUCYTCTBHA B CIUIaBe. YBEIMYCHUE M30BITKA
amromuHAA cBBIe 40% BBI3BIBaET pe3KOe BO3pACTAHHE CKOPOCTH PEAKIUU BILIOTH JO BO3-
HUKHOBEHHSI PEKMMa TEIUIOBOTO B3pbIBa, COMPOBOXKIAIOMIETOCS BHIOPOCOM MaTephana U3
KOHTEIHepa.
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Bo n3bexanue mogoOHON CUTyaluH JOMOJHUTEIBHO BBOAUTCS CIICIHANbHas Oajiact-
Hasl IPUMEChH, BHICTYNAMOIMIAsi OJHOBPEMEHHO U B poJH (uIt0ca, COCOOCTBYIOMETr0 hopMu-
POBAHMIO KOMITAKTHBIX 3arOTOBOK Ka4eCTBEHHOTO CIHTKa. JlabopaTopHBIE SKCIIEpPUMEHTHI
HOATBEPANIN, YTO (PaKTUUECKHI BBIXOJ] THTAHA M HUKEJNS B TOTOBBIH CIUIaB JIOCTHIaeT Be-
munH 37-40% u 93-96%, cOOTBETCTBEHHO.

Tabmumna 1

Pe3yJI]>TaTl>l OIpeaeJIeHUdA 3JICMEHTHOI0 COCTaBa MOJIYY€HHBIX CIIJIABOB

CocraB cmiaBa, % Mac.

AIIOMUHOTEpMHUYECKast CHCTEMa
Al Ti Ni [Mpumecu

Al —-NiO - TiO» 36.52 15.83 47.65 0.31

I/ICCJ'IGIIOBaHI/Ie CTPYKTYPhI TOJIYYCHHBIX CIUIABOB B OIITUYCCKOM MHKPOCKOIIC U OLICHKA
00BEMHON IO WHTEPMETAINTHIOB TOKaszaja, 4TO WX BelWmduHa cocrtaBiser 32-38 %
(puc. 1).

OKCIEPUMEHTAILHO yCTAHOBJICHO, YTO MHUKPOTBEPAOCTh MHTEPMETAIUIMAHBIX (a3 cy-
MIECTBEHHO BBIIIE MUKPOTBEPAOCTA MATPHYHOTO CILIABA.

SU70 20.0kV 14.7mm x100 PDBSE(3D) 8/6/2018 16:25 ~ 500um

a 7]

Puc. 1. MukpocTpykTypa obpa3sna crasa Al-Ni-Ti:

a — o0uMit BUA MEKPOCTPYKTYPBI 00pasia; 6 — TOYKU MPOBEICHHIS MUKPOPEHTTCHOCIEKTPAIILHOTO aHAIN3a

Y CTaHOBIEHO, YTO COBMECTHOE AIFOMUHOTEPMHUUYECKOE BOCCTAHOBIICHUE OKCHIOB HHUKE-
JISl ¥ TUTAaHA MPH M30BITKE AFIOMHHUS B COCTABE IMMXTHI PUBOIUT K 00Pa30BaHHIO CIUIaBa
ATFOMHMHHUS, HUKEJIS U THTaHa clieayromero cocrapa Al —48 % Ni— 16 % Ti
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Tabmuma 2

Pe3yabTaThl aHAIN3a 3J1€MEHTOB B CTPYKTYPHBIX cocTaBisiiomux cmiiaa Al-Ni-Ti,
MOJIyYEeHHOT0 U3 OKCHI0B

Cpennee coepkanue 3J€MEHTOB, at™. %
Touku aHANM3a Hso, I'TTa
Al Ti Ni
1-3, 10-12 57,27 0,69 42,04 5,8-6,4
4-9 55,49 19,67 24,84 3,96-4,53

OKCIepUMEHTAIBHO HAHIEHO, YTO CIUIAaBbl MIMEIOT KOMIIO3UIIMOHHYIO CTPYKTYpPY: B UH-
tepmeTarunanoit marpuue Alz(Ni, Ti), pacnpeaenensl naTepMetauasl AINi.
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BUOI'PAD®USA

41 pabotaio B 00s1aCTH MaTepHaIOBEACHUS U JIUTEHHOrO MPOM3BOACTBA U CIICLHATH3H-
PYIOCh Ha TOIy4EHHUH JIETUPYIOIIUX CIUIABOB U3 MUHEPAILHOIO ChIpbs. PaboTaro noueHTOM
BUI I[TPU 8 ®BI'OY BO «TuxookeaHCKUN TOCYIapCTBEHHBIA YHUBEPCUTET» T'. Xa0apoOBCK.
3akoHumn maructpatypy ABOY B 2016 roay, B 2020 roay 3akoHYMI acOUpPaHTypy Ha Ka-
¢denpe «Jlurefinoe mpou3BoICTBO W TexHOJOrHs MeTaisioBy B ®BI'OY BO «Tuxookean-
CKUl TOCyIapCTBEHHBIH yHUBEpcUTET» I. XabapoBck. O6JacTh MOUX HayYHBIX MHTEPECOB
BKJIIOYA€T MHUHEpPaJbHbIE KOHIIEHTPATHI, METAIIIOTEPMUYECKHIN CHHTE3, MOIy4YEHHE KOM-
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IJICKCHBIX JIUTAaTyp, COBPCEMCHHBLIC pecypcoc6eperaro1une TCXHOJIOTUU TMPOU3BOJACTBA
CILIaBOB.

SYNTHESIS OF Al-Ni-Ti METAL MATRIX ALLOY

E.D. Kim, E.H. Ri, K.V. Doroshenko, V.S. Popova
Pacific State University, Khabarovsk, Russia

The conditions of synthesis of AI-Ni-Ti alloys during aluminothermic co-reduction of
nickel and titanium oxides are considered. It is established that the alloy has a composite
structure: inclusions of AINi intermetallides are distributed in the intermetallic matrix.
It was found that the microhardness of the inclusions is significantly higher than the micro-
hardness of the aluminum matrix.

Composite materials with a metal matrix (MMC), such as aluminum alloys alloyed with
refractory metals, form a modern class of materials that meet the strict requirements of
modern technology. These materials exhibit unique combinations of physical and mechani-
cal characteristics, making them indispensable in high-tech sectors such as aviation, where
reliability and durability of materials play a crucial role.

Methodology and Materials. The raw materials for the synthesis of the alloy in ques-
tion were powder components with a high degree of purity (>98%): titanium dioxide TiO2,
nickel oxide NiO, thermite additive NaNO3 class "h", flux CaF2 marking "h", as well as
aluminum powder grade PA4-99.6 (particles ~50 microns in size).

Results and Discussion. It was found that the combined aluminothermic reduction of
nickel and titanium oxides with an excess of aluminum in the charge leads to the formation
of an alloy of aluminum, nickel and titanium of the following composition: Al — 48% Ni —
16% Ti

Conclusions. It has been experimentally found that the alloys have a composite struc-
ture: AINi intermetallides are distributed in the AI13(Ni, T1)2 intermetallic matrix.
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UCCJIEJOBAHUE Y®UPHOI'O MACJIA U ®EHOJIbHBIX COEJIAHEHUI
HAJI3BEMHBIX OPTAHOB POMAIIKHA AIITEYHOM
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I/ICCJ'IC,E[OBaHBI HAaA3CMHBIC YaCTU PACTCHUA POMAIIKH anTeYHON (He TOJIBKO COLIBGTI/IH),
KOTOPBIC TAKIKE COACPKAT 3HAYUTCIIBHOC KOJIMYCCTBO 3(1)I/IpHI)IX Maceil "1 Q)HaBOHOI/IZ[OB, 4qTo
IMO3BOJISICT UCIHOJIB30BATh UX B KAYCCTBE JOMOJHUTCIIBHOI'O CBIPbA IJIA TOJYUCHUSA (I)I/ITO-
npernapaTos. Taxoi noaxon o0ecreynBaeT padOHAJIBHOC W 3KOJIOTUYCCKUN YCTOI>'I‘IHBOC
HCIIOJIB30BAHUE IIPHUPOIHBIX PECYPCOB, CHMXKXACT KOJIUYCCTBO OTXOJ0B M YBCIMYHUBACT ac-
COPTUMECHT IIOJIy4aCMbIX IIPOAYKTOB.

AKTYaJIbHOCTD. JIeKapCTBEHHbIE PACTEHUS U MOJIydacMble Ha WX OCHOBE (pUTOINpera-
paThbl, OMOJIOTUYECKHY aKTHUBHbBIC JOOABKHU IIMPOKO UCIOIB3YIOTCS IS JICYCHHUS MHOTHX pac-
MPOCTPaHEHHBIX 3a00JIEBAHUI U MTPH MPOBEACHUN TTPOPUITAKTUKH.

OnurM 13 Hanbolee N3BECTHRIX U MPUMEHSEMBIX PACTEHHH SIBIISICTCS pOMAIITKA alTeYHAs
(Matricaria chamomilla L.). B Hay4HO¥ MeTuITMHE B Ka4eCTBE JICKAPCTBEHHOTO PACTUTEIHHO-
ro ceipbs (JIPC) ucnonesytorcs «Pomamku anteunoil nBetku» («Chamomillae recutitae
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flores»), KOTOpbIe TPUMEHSIOTCS TP JICUSHUH 3a00JIeBaHU KeITyI0THO-KUAIIIEYHOTO TPaKTa,
WH(EKIIMOHHO-BOCIIAJIUTEFHBIX 3200JI€BaHUAX TIOJIOCTU PTa U TIIOTKH, TEMOPPOE.

Pomamika anteunas (Matricaria chamomilla L.) mmpoko ucmons3yercss B MEIUITUHE
u ¢apmanuu Ojarogaps 0OratoMy COJCPKAHHMIO OWOJOTHYECKH AaKTUBHBIX COCIUHCHUN
(BAC), Bxmrouast a3¢upHbIe Macna ¥ GraaBoHOUABI [1]. DTH KOMIOHEHTHI 001aJaf0T Pa3HO-
00pa3HbIMU (hapMaKOJIOTHYECKUMH CBOWCTBAMH, YTO JI€TIA€T POMAIIKY [EHHBIM CHIPHEM IS
KOMIUIEKCHOM 1epepaO0TKY U MONYYCHUS PA3INYHBIX (DUTOMPEnapaToB.

O¢dupHoe Macio pomamiku cofepxkut Oonee 120 KOMIIOHEHTOB, CpeAN KOTOPHIX KITFOUe-
BBIMU ABJISIIOTCS CECKBUTEPIICHBI: 0-013a007107, ero okcuabl (A u B) u xamazynen. Cozgep-
XaHue 0-0r3abosonia MoxeT mocturath 44,2 %, a xamasyseHa — 110 15,3 %, B 3aBUCUMOCTH
0T reorpapu4eckoro NpPOMCX0XKIACHN, XeMOPACH] U YCIOBUHN KyJIbTUBUPOBAHUS PACTCHHUS.

XaMma3zyJieH He COAEPIKHUTCS B CBEXKEM PACTCHHH, a 00pa3zyeTcs U3 CeCKBHUTEPIIEHOBOTO
JIAKTOHA MATPHIIMHA MPH TEPMUYECKOM Pa3JIOKEHHH €Tr0 B MPOILECCe MapoOBOW JUCTUILIS-
uu. XaMasyseH 00JaiaeT BRIpaKeHHBIMU TTPOTHBOBOCTIAIUTEIEHBIMH, PETEHEPUPYIOITIMH
Y aHTUCENTUYCCKHUMH CBOWCTBaMU, YTO JelaeT ero 3()(EeKTUBHBIM NPU JICYCHUU KOXKHBIX
3a00JIeBaHUI U BOCTIAJIUTEIBHBIX MTPOIECCOB [2].

a-buzabonon obnagaer aHTHOAKTEPHATBHBIMHU, TPOTHBOTPHOKOBEIMH M CIIA3MOJIUTHYE-
CKMHU cBoiicTBamu. OH IIMPOKO HCIIONB3YETCS B KOCMETHYECKHX CPEIACTBax Omaromaps
CBOEH CITOCOOHOCTH MPOHUKATh B TIIyOOKHE CIIOM KOXKH, OOecrieyrBas MPOTUBOBOCIIAIIH-
TEJIBHOE U yCIoKauBarollee aeiictaue [3].

O¢upHOE MaciIo pOMAIIKH TAKXKE COICPXKHUT IPyrue TEpICHOBBIC COCIMHEHUS, TaKUe
kak ouszabonon okcun A u B, ciarynenon u (E)-B-dapHeseH, koTopbie BHOCAT BKJIaa B 00-
11yto (hapMaKoJOrHUeCKyI0 akTHBHOCTh Maciia [4].

ITocrne skcTpakmy 3QUPHOTO Macia ocTaéTcs MIPOT, OOTraThIid (NTABOHOMIAMH, TAKUMH KaK
aNWTeHUH, KBEPIETHH, JIOTEONMH W PYTHH. DTH COSMUHEHHS O0JaJaloT aHTHOKCHIAHTHBIMHU,
MIPOTUBOBOCHAJIUTENIFHBIMA U THUIIOTIMKEMHYECKUMH CBOWCTBamMu. Harpumep, anureHuH cro-
COOCH MHTUOMPOBATh aKTHBHOCTH O-TJIFOKO3WA3bl, CHIXKAS YPOBEHb TJIFOKO3bI B KPOBH, 4TO
JIeJlaeT ero MepCreKTUBHBIM CPEJICTBOM B KOMIUIEKCHOM Teparuy caxapHoro nuadera [5].

Macca HaJ3eMHOW YacTH POMAIIKK 3HAYUTENBHO TPEBBIIIAET Maccy COLBETHH, UTO Je-
JaeT e€ MepcreKTHBHBIM FCTOYHHKOM OHMOJIOTHYECKH aKTHBHBIX coeanHeHuil. Mcciemosa-
HUS TIOKa3bIBAIOT, YTO HAJ3EMHBIE YaCTH PACTCHHS COJIEp)KaT 3HAYMUTEIHHOE KOJIHYECTBO
3¢UpHBIX Macen U (DIABOHOMIOB, YTO IMO3BOJIIET MCIOIB30BaTh UX B KaUeCTBE JOIMOIHU-
TEIBHOTO CBIPbSI JUIS TOTyYeHUS (PUTONPEIapaToB.

Kommnekcnass mepepaboTka BKJIOYAET JKCTPAKIMIO 3(PHUPHOTO Maciia W3 CONBETUH
W HQ/I3EMHBIX YaCTe, a TakKe MOCIEAYIOIIee NCTI0NBb30BaHHe POTa TS BhIIeneHus (ia-
BOHOMJIOB. TakoW TMOIX0J 0OecIeuynBaeT palioOHAIBHOE W DKOJIOTHUECKH YCTOHIHBOE HC-
MOJIb30BaHUE MPUPOIHBIX PECYpPCOB, CHIDKAET KOJMYECTBO OTXOMOB M YBEIUYHBACT aCCOP-
TUMEHT IT0JTy9aEeMBIX TPOTyKTOB.

Heas nccaenoBanns. VccienoBanne XMMUYECKOTO COCTaBa ()UPHOTO Macia U3 IBET-
KOB pOMallK1 1 (beHOJIbHI)IX COCIII/IHCHI/Iﬁ HaA3€MHBIX BETCTATUBHBIX OPraHOB.

Marepuannl 4 MeToabl. O0ObEKTaAMH HCCICIOBAHHS CIYXKHJIA BBICYIICHHAS Hal3eMHast
JacTh (IleTbHAs TpaBa W €€ YacTH — IBETKH, JTUCTHS, CTEOJIM) pOMAIKH alTeYHOH, cOOpaH-
Has B OKpecTHocTsAX cema «JlekapcTtBenHoe» ToryumHckoro paiiona HoBocuOupckoit
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obmactu (55°02 ‘c.., 83°67" B.1.) B mepuox nBetreHus jgetoMm 2024 roga. Crlpbe TOBOIUIN
IO BO3YIITHO-CYXOT'O COCTOSIHHSI BO3YIITHO-TEHEBOHN CYIIIKOM.

s ycraHoBneHust KadyecTBeHHOTo coctaBa bAC ObUTH TONTy4YeHBI U MIPOaHATU3UPOBAHbI
BOJIHBIE U BOAHO-CIIUPTOBBIE U3BJeUeHus. [lomyueHne n3BiedeHniH oCyecTBISUIOCh CIEAyo-
M 00pa3zoM: okoo 1,0 T BO3MYIIHO-CYXOTO CHIPhS (TOUHAs HaBecka) 3ayuuBaiy 5O MIT BOIBI
OYMIIICHHOW WJIM CIHpPTA 3THJIOBOTO, HACTaWBAJIM HA BOISMHOW OaHe | 4 M QuibTpoBaiM Yepes
BaTHbIA QUAbTp. M3Mepsii 00beM TOyYEHHOTO M3BJICUCHHS, 3aTEM TPOBOJIIN OOIIETPHHS-
ThIE B (PUTOXMMUYIECKOM aHAJIH3€ KaueCTBEHHBIC PEaKI[MH Ha OCHOBHBIE TPYIIITHI BEIIIECTB.

JI19 KONMMYecTBEeHHOTO aHaJH3a HMCIIOJIb30BAIH OOMIENPUHATHIE (apMaKONEeHHbIE METO-
1el [6]. ConmeprkaHue 3pUpHOTo Macia ONMpeaesIsiii METOAOM THAPOAUCTUILISAIIUNY B anapa-
te ['uH30epra, MpoaomKUTENbHOCTh — 2 4. ComepikaHre CyMMbl (DIIaBOHOUIOB OMPEIEIISIITH
B TIepecyUeTe Ha PYTHH IOCIe peakiuu ¢ 5% pacTBopom amroMuHus xjopuaa B 70% staHo-
ne. CymMmy monn¢IiaBaHOBBIX COCAMHEHHI YCTaHABIMBAIN METOJOM MEpMaHTaHATOMETPUH
B [IepecyUeTe Ha KaTeXUH.

Pesyabtatbl M o0cyxaeHue. B pesynbTaTe NpOBEACHHsS] KAue€CTBEHHBIX peakUuil
B HAaJ3eMHOW YacTH POMAIIKH anTeyHOW ObuUIM OOHapyeHbl cienyrommue rpynmsl BAC:
(h1aBOHOMIBI, FIPUPHOE MACIIO, ITOJIU(IABAHOBEIC COCIMHEHMUS, MTOJIUCAXaAPHIBI.

MeTo10M THAPOAUCTIILISIINY U3 HAI36MHON YacTH pOMAIIKH anTeqyHON OBLIO TMoyde-
HO 0,03 % TemHO-cmHETO 3PUPHOTO Macia; u3 consetuit — 0,36 % Taxke TEMHOTO-CHHETO
3pUpHOTO Maca.

TemHO-cuHUN 1BeT 3(QUpHOrO Maciia o0yCIIOBIIEH MPUCYTCTBUEM B HEM Xama3yJIcHa,
9TO TTOATBEPKAACTCS OIM30CThIO0 Y D-CIIeKTPOoB AUPHOrO Macjia M CTaHAAPTHOTO o0pasiia
xamasyseHa. [lo BenmmunHe SKCTUHKIIMN XaMa3yJIeHa Ha XapaKTepHOU JJIMHE BOJIHBI MOTJIO-
nienus 605 HM B BeIJIeIeHHOM 3¢upHOM Macie coaepxkurcs 0,00067r/mi xama3zyiieHa.

D. absorbancy

‘Wavelength. nm
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400 450 500 550 600 650 700 750

Puc. 1. Y®-ciextp crannaptHoro oopasna xamasyiena (1) u a¢upHOro macna,
MOJyYEHHOTO U3 COLBETHI POMAIIKH aNTeYHOH (2)
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Ananmu3 Y®-criekTpa XpOMOTEHHOTO KOMILIEKCAa 00Pa30BaHHOTO B PE3yJbTaTe PEaKIHK
CITUPTOBOT'O M3BJICUCHUS U3 CHIPhS POMAIIKH C XJIOPHIOM aTIOMHUHUS OTHOCHTEIEHO UCXO]I-
HOT'O M3BJIEYCHHS MOKa3al MakcuMyM IpHu 412 HM (puc. 2), YTO COOTBETCTBYET aHAJIOTHUY-
HoMmy Y@ criektpy pytuHa [6]. B pe3ynbTare uccienoBaHus COACPKAHUS CyMMbI (DJIaBOHO-
UIO0B B IepecyeTe Ha PYTHH MeToIoM IuddepeHnnanbHON CIeKTpOPOTOMETpHH OBLIO
YCTAaHOBJICHO, YTO HAMOOJbIIIee KOJIMYECTBO NaHHOU Tpynmnsl BAC u3BlIeKaeTCs U3 JIHCTHEB
(3,51 %); conmepxanue B 1BeTKax cocrasuser 1,16 %; B cTebmax — 0,66 %. To ects TpaBa
POMAIIIKH aNTeYHOH, B OCHOBHOM COCTOSIIAsI U3 JINCTHEB U CTEOJIEH, SBISIETCS [IEHHBIM ChI-
pBEM TSI U3BJICUCHUS ITPOU3BOIHBIX (JIaBOHA.

D, absorbancy
58— r2acne

(v|v|lllyllv|v|l[l[v[lIv|v|l]l[v|v|v|:l.‘|[
360 380 400 420 440 460 480 500 520 540

Puc. 2. YD-criekTp XpOMOT€HHOTO KOMIUIEKCA CIIMPTOBOE U3BJICUEHHE U3 CHIPHS
+AICl; (pacTBOp cpaBHEHHUs — U3BJIeUeHUE U3 ChIpbs 70% 3TaHOIOM)

Taxoke OBITO YCTAHOBJICHO COIEpPKaHNUE CYMMBI OTU(DIaBAHOBBIX COCTMHECHUMA: B 1IBET-
kax — 1,52 %; B muctbax — 1,38 %; B crebnsax — 0,56 %, T.e. B IBETKAaX W JHCThIX COJCP-
’KaTCs COIMOCTaBUMBIC KOIMYeCTBA JaHHBIX BAC

Hawubomnbiee comepkanue moiarcaxapiuaoB U3BIEKaeTCs U3 JIUCThEB — 2,54 %, U3 1mBeT-
k0B 0bLI0 oty4eHo 0,98 %, a u3 credneii - 0,45 % moyimcaxapuios.

BeiBoabl. B pesynbrare mpoBeeHHOTO (PUTOXMMHYECKOTO aHallM3a HaA3eMHOW 4YacTd
pOMAIIIKH anTeYHON OBLTH OOHapYy>KeHBI OCHOBHBIC I'pymbl BAC: dbmaBoHOMIEI, dPUpPHEIE
MacJia, mojrcaxapubl, nordaaBaHoBbIe coenuHeHus. Hanbonplee KoaumuecTBO 3pUpPHO-
ro Macja IOJIYYeHO M3 COLBETHH, OJJHAKO HaJ3eMHas 4acTh pacTeHUs (0COOEHHO ITUCTHS)
TaKe MOXKET SIBIIATHCS IIEHHBIM HCTOYHUKOM BAC.

Taxkum oOpazom, B pe3ynbTare paboThI MOKAa3aHO, YTO MPUMEHEHHUE pecypcocOeperaro-
IIMX TEXHOJOTHI HE TepSeT CBOCH aKTYaJbHOCTH U BO3MOXKHO PaCIIUPEHUE aCCOPTUMEHTA
JIEKapPCTBEHHOTO PACTUTENBHOTO CHIPhS 3a CUET JPYTHX YacTe pacTEeHUs, HE SBISFOIIAXCS
O(UIIMHATIBHBIMHU BUJIAMH CHIPbSI.
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BUOTI'PA®UA

S Kum Haranes Em-EpoBHa, kanaumatT XxumMudeckux Hayk ¢ 1996 rona, mMmero ydeHoe
3BaHHE — JIOLIEHT, paboTaro JomeHToM Ha Kadeape dapmaneruieckoir xumun GI'6OY BO
HoBocubupckoro rocyapcTBEHHOTO MEIUITMHCKOTO YHHBepcuTera Munzapasa PD. Pabo-
Tal B 00JIACTH XUMHH, TIPETIOAAI0 OOIIYI0 U HEOPTaHMIECKYI0 XUMHUIO, OPTaHUIECKYIO XHU-
muto. O0IacTh HAYYHBIX HHTEPECOB — U3yUCHUE JIEKAPCTBEHHBIX TPaB, pa3pabOTKa aHAIH-
TUYECKUX METOAMK OTpPEe/IeIICHUSI.

ESSENTIAL OIL AND PHENOLIC COMPOUNDS RESEARCH
OF SUPERTERRESTRIAL ORGANS OF CHAMOMILE PHARMACY

N.E. Kim, V.V. Velichko, D.L. Prokusheva, D.S. Kruglov, V.V. Dementyeva,
N.O. Kim

FSBEI HE NSMU MOH Russia, Novosibirsk, Russia,
natalykim@mail.ru

Investigated superterrestrial organs of the chamomile plant (not only the inflorescences),
which also contain a significant amount of essential oils and flavonoids, allowing them to be
used as additional raw materials for the production of phytopreparations. This approach en-
sures the rational and environmentally sustainable use of natural resources reduces waste
and increases the range of products produced.
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Relevance. Chamomile (Matricaria chamomilla L.) is widely used in medicine and
pharmacy due to its rich content of biologically active substances (BAS), including essential
oils and flavonoids [1]. These components have a variety of pharmacological properties,
which makes the chamomile valuable raw material for complex processing and production
of various phytopreparations. The mass of the superterrestrial part of the chamomile is sig-
nificantly greater than that of the inflorescences, which makes it a promising source of BAS.
Studies show that its contain a significant amount of essential oils and flavonoids, which
allows them to be used as additional raw materials for the production of phytopreparations
[2,3,4,5].

Complex processing involves the extraction of essential oil from inflorescences and su-
perterrestrial parts, as well as the subsequent use of a bar to separate flavonoids. This ap-
proach ensures the rational and environmentally sustainable use of natural resources, reduc-
es waste and increases the range of products produced.

Purpose. Study of the chemical composition of essential oil from chamomile flowers
and phenolic compounds of superterrestrial vegetative organs.

Objects and methods of the research. Objects of the research were dried topsoil part
(whole grass and its parts - flowers, leaves, stems) of chamomile collected in the village
«Medicinal» Toguchi district of the Novosibirsk region during flowering in summer 2024.
Conventional pharmacopoeial methods were used for qualitative and quantitative analysis of
BAS [6].

Results of the study. As a result of the phytochemical analysis of superterrestial organs
of chamomile pharmacy were found the main groups of BAS: flavonoids, essential oils,
polysaccharides, polyflavaned compounds. Most of the essential oil is derived from inflo-
rescences, but the above-ground part of the plant (especially the leaves) can also be a valua-
ble source of BAS.

The study of the sum of the flavonoids by differential spectrophotometry showed that
content extracted from leaves is 3.51%; the content in flowers - 1.16%; in stems - 0.66%.

The hydrodistillation method from the above-ground part of the pharmacy chamomile
yielded 0.03% dark blue essential oil; from the inflorescences - 0.36%.

The content of the sum of the polyflavaned compounds was: in flowers - 1.52%; in
leaves - 1.38%; in stems - 0.56%.

The highest polysaccharide content extracted from leaves - 2.54%, from flowers - 0.98%
and from stems - 0.45%.

Conclusions. It is shown that the application of resource-saving technologies does not
lose its relevance and possible expansion of the range of medicinal plant raw materials at the
expense of other parts of the plant that are not official types of raw materials.
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CUHTE3 IMBOPUJA IUPKOHUSA C UCITOJIb30BAHUEM
BE3BAKYYMHOI'O QJIEKTPOAYI'OBOI'O METOJA
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Tomck, Poccus, yuvli@tpu.ru

B nanrnOi#t paboTe mpencTaBiIeHbl pe3yIbTaThl SKCIICPUMEHTOB B 00JIACTH CHHTE3a TH00-
puna nupkoHus (ZrB2) Bo3neiicTBHEeM IIa3MBbl [yTOBOTO pa3psa MOCTOSHHOIO TOKa B OT-
KPBITOH BO3AYIIHOH cpexe. CHHTE3 OCyIIeCTBIsICA 3a c4yeT 3ddekra caModKpaHUPOBaHHUS
PEaKIMOHHOW 30HBI. MeTooM peHTreHo(}ha30BOro aHanu3a u3ydeH (a3oBBIH COCTAaB MPO-
IYKTOB CHHTE3a M OTPE/ICIICHBI ONITUMAIIFHBIE TTAPaMETPhl COCTaBa UCXOJHON peaKIIMOHHOM
cMecH, 00ecieynBaroIie MaKCUMaJIbHBIA BBIXO coequHeHMsI Z1B,.

Ha CeI‘OI[HSIIHHI/Iﬁ JCHD B CBA3U C BLICOKMMHU TEMIIAMU Pa3BUTUA HAYKU U TEXHUKH BO3HU-

KaeT ocTpas HeoOXOAMMOCTh B TIOyUYESHHUH MaTepHAIIOB, CIIOCOOHBIX PabOTaTh B SKCTPeMallhb-
HBIX YCIOBHAX DKCIUTyaTalldH, TAKUX KaK JUTMTEIBHOE BO3JCHCTBHE BBICOKHX TEMIIEpaTyp,
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paboTa 1oJ| AaBJICHWEM M B3aUMOJCHCTBHE C arpecCUBHBIMHU cpenaMu. J[nOopua HUpKOHUS
ZrB2 sBisieTcs CBEpXBBICOKOTEMIIEPATYPHOU KEPaMUKOM C TeMIepaTypoi IIaBICHUS CBBIIIE
3000°C. IloMuMo PTOTO, JAHHBI MaTepual UMEET JOCTaTOYHO BHICOKHE MPOYHOCTHBIC Xa-
PaKTEPUCTUKU B COBOKYITHOCTH C XOPOIIIEH M3HOCOCTOMKOCTBIO, KOPPO3UOHHOM CTOMKOCTHIO,
BBICOKOW TEIIO- U AJIEKTPOIPOBOAHOCTHIO, BEICOKOW TEMIIEPaTypOi IJIaBIICHUS, & TAKKe XU-
MUYECKOW MHEPTHOCTHIO [1]. OH HIMPOKO HMCIONAB3YETCs U M3TOTOBJIECHUS PEXYIIUX WH-
CTPYMEHTOB, TUTJICH IJ1s1 00pabOTKM pacCIUTaBICHHOTO METajula M BBICOKOTEMIIEPATYPHBIX
anmekTposioB [2]. CymmecTByeT HECKOJIBKO METOJMIOB TOJMYUYCHHs JaHHOTO MarepHalia, TaKhue
Kak: KapOOTepMHUYEeCKOe BOCCTAHOBIECHHE [3], METaNIOTEpMUYECKOE BOCCTaHOBICHHE [4],
ANEKTPOXUMHUYECKUN MeToJ [5], MexaHoxumuueckui cuare3 [6] u ta. [Ipu sToM Bee Bhiie-
MIEPeYHCIEHHBIE METOJIbl XapaKTepU3YIOTCS CYIIECTBEHHBIMU HENOCTaTKaMM, TaKMMHU Kak
JUTATENTFHOCTH TIpOIIecca, HEe0OXOIMMOCTh OYHCTKH ITOTy4aeMOTo TIOPOIIKa W BBICOKHE dHEp-
TeTUYECKUe 3aTpaThl. B CBSA3M ¢ 3THM B TaHHOHM padoTe MpeaaracTcsi CTIONb30BaHue Oe3Ba-
KYYMHOT'O 3JIEKTPOAYTOBOI'O METO/a, OTJIMYAIOLIEroCsl MPOCTOTON peann3aluy, TOHKEHHbI-
MU TpeOOBaHUSIMH K CBHIPHIO M TIOBBIIIEHHOW 3HEPro3()(eKTUBHOCTEIO.

B xagecTBe HCXOTHBIX MaTepHAIOB OBLIHM MCIIOIH30BAHBI MTOPOIIKH: KOMMEPUYECKOTO Zr
yrcToTol nopsinka 99.9 % co cpeaauM pazMepom dactui 10 10 MKM 1 aMOp(hHOTO YEPHOTO
60p unctoToit 99 %. Cmech HUPKOHUS U OOpa TOMOTEHH3MPOBAJIach B IUIAHETAPHON Melb-
aute Retsh PM100 B Teuenne 30 MuHyT. B X0/1€ TTpOBENCHUS SKCIIEPUMEHTA pa3psl WHU-
[IUUPOBAJICS BHYTPH TOJIOTO KaTOa, BRIITOJHEHHOTO B (hopMe THTIIA, TIpH cuie Toka 200 A
U JUIMTENBHOCTH TOMAJIEPKaHus AyroBoro paspsga 60 c. Pentrenoda3zoBbiii aHaim3 ObLI
TIpOBE/IeH Ha peHTreHoBCKoM audpakromerpe (Shimadzu XRD 7000s, A = 1,54060 A).

g ompeneneHusl ONTHMAaNBHBIX ITapaMETPOB CHHTE3a, 00ECIICYHBAIOIINX MaKCHMallhb-
HBIA BBIXOA (a3el ZrB, ¥ TOJIHYI0 KOHBEPCHIO MCXOIHBIX KOMIIOHEHTOB OBLI TPOBEACH
KOMIUIEKC 3KCIepuMeHTOB. [lepBbie IBe CepUM MCCIICOBAHUIN OBLIN HANIPABICHBI HA OITH-
MH3AIUIO0 COCTaBa MCXOIHON CMECH C LIEIbI0 MUHMUMM3ALHUK MPUMECHBIX (a3 B KOHEYHOM
MPOIYKTE.

Ha puc. 1 mpencraBieHsl KapTHHBI PEHTTEHOBCKON MTU(PAKIMK MPOAYKTa CHHTE3a, I10-
JYYEHHOTO MPHU ATUTEIBHOCTH MOAAEPKAHUSI TyTOBOTO paspsga t = 60 ¢ U 3HAUEHUU CHIIBI
TOKa pazpsimHoro kKoHTypa [ = 200 A mpu CTEXHOMETPUYHON CMECH M ¢ M30BITKOM JOTHU
6opa 30%.

PentrenoBckue naudpakTorpaMMbl MPOIYKTOB CHHTE3a BHE 3aBHCHMOCTU OT H30BITKA
0opa XapakTepU3yIOTCS HATMYHEM TIaBHBIX AU(PPAKIMOHHBIX MaKCHMYMOB, COOTBETCTBY-
IOIINX OCHOBHOHM KpHcTayumdeckoi (aze ZrB, ¢ rexcaronampHOi perretkoil. Taxke Ha
JTAHHBIX KapTHHAX MOYKHO WICHTU(UIMPOBATh AU(PPAKINOHHBIE MAKCUMYMBI, KOTOPBIE CO-
OTBETCTBYIOT AMOKCHUIY IHUpKOoHHUS ZrO, U B CIydae HUCIOJB30BAHUS CTEXHOMETPUYHOM
cMecu Habmonmaercs mpucyTcTBue ¢asel ZrB. KonmdecTBo moaBeneHHON dHEPTUU A0CTa-
TOYHO Il oOpa3oBanus (a3el ZrB,, omHako MpU OTCYTCTBUU M30BITKA Oopa, IO BCEH BU-
JIUMOCTH, peakius oopazoBanus ZrB, npoxonut He noHna. Takum oOpa3oM, IKCIIEpUMEH-
TaJIHO MOJATBEPKIeHa BO3MOKHOCTh CHHTe3a AnOopuaa uupkonus (ZrB;) meronom Oe3Ba-
KYYMHOTO 3JIEKTPOJYTOBOTO paspsiia ¢ MCIIOJb30BaHHEM MOPOUIKOBBIX MCXOAHBIX KOMIIO-
HEHTOB: METAIUTMYECKOT0 nupKoHusA (anctora 99.9%) amopduoro 6opa (anuctora 99%).

147



XMUYA U HOBBIE MATEPHAJIbI

A A ZrB,
<4 ZrB
2r40%B A ® 7r0, (cub.)
e 4 2r0,(mon.)
o) A A
© A 8 A A
- A
g ot | A+ Jier 11}
o] A
T
m
by
Q o,
T | Zr+30%B
£ A
<
A
0 A Ak s s
T T T T T T

10 20 30 40 5|0 60 70 80 90
20, rpag

Puc. 1. Kapruasl POA 00pa3nos, mosydeHHBIX NPH IUTa3MEHHOH oOpa-

00TKe cMecH IUPKOHHS ¢ 0opoM (cTexuomerpryHas cMech: 0 % u30bITKa

1 30% wm30bITKa) ITPH AIIUTENBLHOCTH TOAEPKAHUS {yroBOro paspsana 60 ¢
pu cuite Toka 200 A

HccnenoBanne BBIIONHEHO 3a cyeT rpanta Poccuiickoro Hayunoro ¢onma Ne 25-19-
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BUOTI'PA®UA

A, JIn FOmus BrnaguMupoBHa, padoTaio B 00JIACTH MaTepHaIOBEACHUS M CIICIHATH3H-
PYIOCh Ha M3yYeHUH Mpollecca HEOJAHOPOJHOCTH TUIACTHYECKOTO TEUSHUS METAILTHYECKUX
MaTepHalioB U MOJYYCHUH KePaMUUYECKUX MaTepUaiOB C MCIOJIL30BaHHEM 0€3BaKyyMHOTO
anekTpoayrosoro Merona. Kanaunar ¢pusnko-maremMatudeckux Hayk ¢ 2024 roga. Obnacte
MOUX HAyYHBIX WHTEPECOB BKIIOYACT IIACTHYCCKYIO MedopMaIiuio METAIOB W CILJIABOB,
a TaKKe CHHTE3 KePaMUIEeCKHX MaTepHalIOB H U3YYCHHE X CBOWCTB.

SYNTHESIS OF ZIRCONIUM DIBORIDE VIA VACUUM-FREE DC ARC
DISCHARGE METHOD

Yu.V. Li, A.Ya. Pak, Ya.A. Shugontsov

National Research Tomsk Polytechnic University, Tomsk, Russia,
yuvli@tpu.ru

This study presents experimental results on the synthesis of zirconium diboride (ZrB;)
using direct current (DC) arc discharge plasma in an open-air atmosphere. The synthesis
was achieved through self-shielding effects in the reaction zone. X-ray diffraction (XRD)
analysis was employed to investigate the phase composition of the reaction products and
determine the optimal parameters for the initial reactant mixture composition, ensuring max-
imum ZrB, yield [1]. Figure 1 presents the X-ray diffraction patterns of the synthesis prod-
uct produced using arc discharge parameters of t = 60 s duration and [ = 200 A current, em-
ploying both stoichiometric and boron-rich (30% excess) reaction mixtures.
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Fig. 1. XRD patterns of samples synthesized by plasma treatment
of zirconium-boron mixtures (stoichiometric composition: 0%
excess and 30% excess boron)
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The study experimentally demonstrates successful synthesis of zirconium diboride
(ZrB;) via vacuum-free DC arc discharge using starting powders of metallic zirconium
(99.9%) and amorphous boron (99%).

The work was supported by the Russian Science Foundation (project number 25-19-
00390), https://rscf.ru/project/25-19-00390/.
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COBEPUIEHCTBOBAHME METOJA OYUCTKHU OTXOAUX I'A30B
B NPOLHECCE ITPOU3BOACTBA AMMHUAYHOU CEJIUTPBI

B.B. [lonomapes

Boponeostcckuii cocyoapcmeennvlii yHUGEPCUNIEN UHIHCEHEPHBIX mexHoao2uil, Boponeoic,
Poccusn, ponomarev3@rambler.ru

Ha ceropnsiminuii neHb 3arpsa3HEHUS] OKPYXKAIOIIEH Cpebl MOOOUYHBIMU TOKCUYHBIMU
COETMHEHHUSAMH TIPH TPOM3BOJICTBE aMMHAYHOW CETUTPHI SBIAETCSA OTCyTCTBHE d(eKTrs-
HOM OYMCTKHM OTXOJAIIMX ra3oB B anmaparax. JJid peiieHus JaHHONW CUTYyalluu Mpeiaraer-
Csl UCIMOJIB30BaTh (DPMIBTPHI TOHKOW OYUCTKH M3 (PTOPHUHA, KOTOPBIM YCTOHYHMB K BO3JCH-
CTBUIO arpeCCUBHBIX XUMHUECKUX BEILECTB.

[Ipu npon3BoACTBE aMMHUAYHOM CENMUTPHI MPOUCXOIUT 3arpsi3HEHHE OKpY KaroleH cpe-
Ibl, 110 IPUYMHE HU3KOH 3(P(PEKTUBHOCTH OYMCTKU OTXOISIIMX TA30B B ammapatax MOKpOil
ckpy00OepHoOit ouncTkH [1-2].

OuHCTKY M OXJaXACHHE MapOBO3AYIIHOW CMECH MO TPAAMLIHMOHHON TEXHOJOTHU OCY-
HIECTBIIIIOT B CKpyOOepe-mpoMbIBaTelne, TyJda e MoJgaeTcsi COKOBbIM map. [locTymuBias
cMech opomaercsi 25%-HbIM pacTBOPOM HUTpaTa aMMOHHUS, OUMIIEHHBIH Ta3 BEIOpackIBaeT-
csa B atMocdepy. Ha mpeanpusatuu 1 OYMCTKHM Ta30BBIX BBHIOPOCOB HCIONB3YETCS TPO-
MBIBHOW CKpyOOep, COCTOSIIMI U3 KPBIMIKK KOPIyca U 3 CUTYATBIX TapeioK, OPOIIaeMbIX
20% pacTBOpoM aMMHayHOH ceauTpbl. OHAKO NPH peaau3alyi JaHHOTO CII0c00a OUYUCTKH
OTXOZSIINX Ia30B IPOUCXOIUT 3arPsI3HEHNE OKPY’KaroIIed cpepl. ITO CBSI3aHO € TEM, UTO
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METO/ MOKPOBOH OYMCTKU HE 00ECIIEUNBACT MOJHONW OUYUCTKH OTXOJSIIUX I'a30B MPOU3BOI-
CTBa aMMHAYHOH CEIMTPHI, H B BEIOPACKIBAEMOM TIOCTIE CKpyOOepa-mpoMBIBaTeNsl Ta3e co-
NepKaTcs 3HAUUTEThHBIC KOJTMIECTBA aMMHUaKa U aMMUAdHOU ceauTphI[1].

[IpoGnema kadecTBa yJaBIUBaHMS NMPUMECEH aMMHUAYHOM CEJNUTpPHI, KapOoHATa aMMO-
HUS 1 aMMHUaKa CBs3aHa ¢ HeJJOCTaTKOM BpeMeHHU KoHTakTa ¢a3. LleneByto 3amavy yyudrie-
HUS KauecTBa abCOPOIMH MpeiaraeTcs pPelIuTh IMyTeM 3aMEHBI CYIIECTBYIONINX CUTYATHIX
TapesoK TapejaKamMu ¢ OOJBIIUM BpeMeHeM KoHTakTa ¢as [3].

Lens paboTel — yBenmueHue 3PpPEKTHBHOCTH OYUCTKH OTXOMASAIIUX ra30B B OTACICHHE
TPaHyJIALNN AMMHAAYHON CETUTPHI C TOMOIIBIO (PUIBTPOB TOHKOW OUYHCTKH.

g pemenust mpoOieMbl BHIOPOCOB, TpeJiaraeTcsi MOJEPHU3UPOBATH CYIIECTBYIOLIHIA
CKpy0OO0ep, 3aMEeHUB BEPXHIOIO TapelKy, Ha Tapenky ¢ (UIbTpaMd TOHKOH OYHCTKH, IOMe-
HATH CHUCTEMY TOJJa4X PacTBOpPa aMMHAYHOM CENMTPHI K TapeiKaMm, KoJUIeKTopamu ¢ (op-
CYHKaMU, JIJIsl YBEJIMUYCHHUs IUIOMIAH KOHTaKTa (a3, yCTAaHOBUTH KaIICOTOOWHWUKW Ha Ta-
PEJIKH, ISl CHUKEHUS KaruieyHoca. OUIBTPhl TOHKOW OUYHUCTKH yCTAHABIUBAIOTCS MO 4 IIT.
Ha | cexumro ammapara. OUIBTPYIOUINM 3JIEMEHTOM SIBJISIETCS HETKaHHBIA MaTepuai — (ro-
puH. PacmbutnTens pacTBopa mpemHa3HadeH ISl OMBIBAHWS BHYTPEHHEH dacTé (uibTpa
YTOOBI HCKJIIOUHUTH 3a0UBKY.

[Ipu 3aMeHe crcTeMBI TIOJJa4X PacTBOpPA HAOIONAETCS YBEIWUYCHHE TUIOIIAIN KOHTAKTa
Cpen 3a cYeT TOTo, YTO ()OPCYHKH IMONAIOT PAacTBOP B BHUIE KyTOJa CIUIONIHOHN ITICHKOW
JKUJIKOCTH, OXBAaTHIBasl BCIO IUIONIAJh TapeNKH, TEM caMbIM IMOBbIIAaeTcs 3()(eKTHBHOCTD
OUYHCTKHU OTXOSAIINX a30B MPH MPOU3BOJCTBE AMMUAYHOMN CETTUTPHI.
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IMPROVING THE METHOD OF CLEANING EXHAUST GASES
IN THE PROCESS OF AMMONIUM NITRATE PRODUCTION

V.V. Ponomarev

Voronezh State University of Engineering Technologies, Russia, Voronezh,
ponomarev3@rambler.ru

Today, the pollution of the environment with toxic by-products in the production of
ammonium nitrate is the lack of effective purification of exhaust gases in the apparatus. To
solve this situation, it is proposed to use fine filters made of fluorine, which is resistant to
aggressive chemicals.

During the production of ammonium nitrate, the environment is polluted due to the low
efficiency of cleaning exhaust gases in wet scrubber cleaning apparatuses [1-2].

Purification and cooling of the steam-air mixture according to traditional technology is
carried out in a scrubber-washer, where juice steam is also fed. The incoming mixture is
irrigated with a 25% solution of ammonium nitrate, the purified gas is released into the at-
mosphere. At the enterprise, a washing scrubber is used to clean gas emissions, consisting of
a housing cover and 3 sieve plates irrigated with a 20% solution of ammonium nitrate.
However, when implementing this method of cleaning exhaust gases, the environment is
polluted. This is due to the fact that the wet cleaning method does not ensure complete puri-
fication of the exhaust gases of ammonium nitrate production, and the gas emitted after the
scrubber-washer contains significant amounts of ammonia and ammonium nitrate [1].

The problem of the quality of trapping impurities of ammonium nitrate, ammonium car-
bonate and ammonia is associated with a lack of phase contact time. It is proposed to solve
the target problem of improving the quality of absorption by replacing the existing sieve
trays with trays with a longer phase contact time [3].

The purpose of the work is to increase the efficiency of cleaning the exhaust gases in the
ammonium nitrate granulation department using fine filters. To solve the emission problem,
it is proposed to upgrade the existing scrubber by replacing the upper plate with a plate with
fine filters, change the ammonium nitrate solution supply system to the plates, with collec-
tors with nozzles to increase the phase contact area, install drip eliminators on the plates to
reduce dripping. Fine filters are installed 4 pcs. per 1 section of the device. The filter ele-
ment is a non-woven material — fluorine. The solution sprayer is designed to wash the inside
of the filter to prevent clogging. When replacing the solution supply system, an increase in
the contact area of the media is observed due to the fact that the nozzles supply the solution
in the form of a dome with a continuous film of liquid, covering the entire area of the plate,
thereby increasing the efficiency of cleaning the exhaust gases in the production of ammo-
nium nitrate.
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OU3NKO-XUMHNYECKHUE UCCJIEJOBAHUSA ITIOPOILIKA
I'EKCABOPUJA JIAHTAHA

A.B. Cnoguna, A.A. CBunyxoBa, A.S1. Ilak, }FO.B. JIu
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B naHHO#1 cTaThe MpenCTaBICHbI Pe3yIbTaThl SKCIIEPUMEHTAIBHBIX HUCCIICIOBAHUN MOP-
¢dosoruu U peHTreHo(}a30BOro aHanM3a 4acTull rekcabopuia nanrana (LaB6). Marepuan
OBLI CHHTE3MPOBAH 3JICKTPOIYTOBBIM METOJIOM B arMocdepe Bo3ayxa. McxoaHbIMu pearcH-
TaMH OBLTH TIOPOINKH OKCHIIA JIaHTaHa U amopdHoro 6opa. Ha ocHOBaHMM JaHHBIX PacTpo-
BOW M MPOCBEUUBAIOIICH 3JICKTPOHHBIX MHUKPOCKOMHUI OBLTH OMpEETeHbl MPOCTPAHCTBEH-
HOE pacrpeNielieHHe DIIEMEHTOB B 00pasiie, MOPGOJIOTHsS U pa3Mep YacTHI] MOJYyYSHHOTO
MOPOIIKOOOPAa3HOTO MaTepHaia, a TAKKE COCTAaBJICHa THCTOTPaMMa PacIpe/ICIICHUST YaCTHI
o pa3Mepam.

Penkozemenpapie Metamisl (P3M) — rpynma u3 17 ameMEHTOB, BKIIOYAIOIIAs TaKHE

AJIEMEHTHI, KaK CKaHAWHA, UTTPUH W JIaHTaHOWABI. Bce 3T 351eMeHTHl 001aqaroT YHUKAIh-
HBIMH XUMHYECKHUMH W (U3NIECCKUMH CBOWCTBAMH: BBICOKOH XMMHYECKOW aKTHBHOCTHIO,
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CHOCOOHOCTBIO K CTEKIIO00Pa30BaHHIO, JKECTKOMY HaMarHMYUBAHUIO U MEPEXOAY B COCTOS-
HHUE CBEPXIPOBOAUMOCTH, (IyopecueHnuel u na3epHbIM 3(Q(PEKTOM, TUIIEKTPHUECKUMHU
CBOMCTBaMU, BHICOKOW paJIMallMOHHON MPOBOAUMOCTRIO U Ap. [1]. B mocneanue necsarume-
THS CIIPOC K JAaHHBIM MeTajulaM CHJIBHO BbIpoc. DTo oOycnaBiuBaercs Tem, uto P3M wuc-
MOJTBE3YIOTCSI BO MHOTHX Chepax BBICOKOTEXHOJIOTHYHOTO Mpon3BoAcTBa. OHM UMEIOT CTpa-
TErMYecKoe ¥ SKOHOMUYECKOe 3HAUYCHUE M3-3a MX IUPOKOTO HCIIOIB30BAaHMS B AIIEKTPOHH-
Ke, YHCTOH PHEepPreTHKe, KaTaln3e U MeIUIIMHCKUX mpubopax [2].

Y4eHble pa3TUYHBIX HUCCIIEIOBATENbCKUX [EHTPOB M3Y4YalOT COSAMHEHHUS, B COCTaB KO-
TopbIX BXoAAT P3M. OcoOeHHO MHTEPECHBIM JUTS U3YUYEeHHUS SIBISICTCS reKcabopu TaHTaHa
(LaB6), obnanmaromiuii kpucramumdeckor perierkoii tuna CsCl. LaB6 Taxke obnanaet Bbi-
cokoit Temmnieparypoi miasiaeHus (2500 °C), 9To HEMaTOBAXHO IIJIS €T0 MPUMEHEHHUS B pa3-
JIMYHBIX BBICOKOTEMIIEpATYpPHBIX Ipoleccax U cucteMax [3]. LaB6 mupoko ucmnonas3yercs
B BBICOKOIHEPIeTHYECKUX ONTHUECKUX CHCTEMaX, B KAa4eCTBE IMIEKTPUUYECKHUX MOKPBITHH
JUISL PE3UCTOPOB PA3TUIHOTO TUIA [4], B MEKTPUUECKUX JABUTATEIHHBIX YCTAHOBKAX, BXO-
IIUT B COCTaB TEPMOIMICCHOHHBIX IIEMEHTOB CITyTHUKOB CBSI3H [5].

Ha nanHBIIl MOMEHT CyIIEeCTBYET MHOXECTBO Pa3JIMYHBIX CIIOCO0OB momyueHus LaB6.
Hanpumep, metonsl G0poTepMHYECKOTO BOCCTAaHOBJIEHUS okcuzaa nantaHa (La203) [6],
KapOOTepMUYIECKOTO BOCCTaHOBIICHUs okcuna nanTaHa (La203) [6], BoccTaHOBICHHS Kap-
ouma 6opa (B4C) [6] u T.1. HemocTaTkaMu 3THX METOMIOB SBIIIETCS HEOOXOIUMOCTH JIJTH-
TEIBHOTO TOJIePKaHUsI BEICOKUX TEMIIEPATyp, YTO MPUBOIUT K 3HAYUTEIHHBIM DHEPTeTH-
YecKUM 3aTpaTaM. [[pyrue ke MeToAbl, pealu3yoluecs Ipu MEHEee BBICOKMX TEMIIEpaTy-
pax, TpeOyIOT TOMOJHUTEIBHON OYMCTKH MCXOJHOTO CHIPbS, UYTO TaKXe BJedeT 3a co0oif
yBEJIMYEeHHE 3aTpaT Ha CHHTES.

B HacTosimee BpeMsi akTUBHO pa3BUBAIOTCS 3JIEKTPOIYTOBble MeTOAbl. B wacTHOCTH,
0e3BaKyyMHBIH 3JIEKTPOIYTOBOH MeTOI. JJaHHBIM METOJIOM pean3yeTcsl CHHTE3 KapOuIoB
n O0OpHIOB METAUIOB M HeMeTauioB. CHHTE3 pealn3yeTcs 3a CUeT CO3/aHus 3allUTHON
atmocdepsbl u3 razoB CO u CO2. 3amurtHas atMocdepa BO3HHKAeT Oyiarogaps ocoOoi
KOHCTPYKIHH 3JIEKTPOAOB, KOTOpast HeoOXoauMa AJisl IpeJOTBpaIleHus] OKHCICHHsS Tpo-
IyKTOB CHHTe3a. B maHHOW paboTe mpeacTaBieHbl Pe3yibTaThl PACTPOBOM AIEKTPOHHOM
MUKPOCKOIIUH Tekcabopuaa JIaHTaHa, MOJyYeHHOT0 0e3BaKyyMHBIM 3JICKTPOAYTOBBIM Me-
TOAOM.

B ma6opatopun TOMCKOTO MOJUTEXHUYECKOTO YHHBEPCHUTETa pa3paboTaHbl yCTpOii-
CTBO W CIIOCOOBI CHHTE3a TYT'OIUIABKUX MATEPHANIOB. Y CTPOHCTBO MPEICTABISIET COOOM
0e3BaKyyMHEBIN 3JIEKTPOAYTOBOM IIa3MOXUMUUYECKUI peakTop. Iloa neiicTBHEM BBICOKHX
TeMITepaTyp MPOUCXOTUT CHHTE3 MaTepuanoB. Paboumii mukn myroBoro peakropa — 60 ¢
npu cwie Toka 150 A. JIaHHBIH MeTOoJ HE TPeOyeT IMUTEINHHOW IMOATOTOBKH HCXOJHBIX
MaTepUaloB, a TaKKe peanu3yercss 0e3 BaKyyMHOro oOOpYyNOBaHHS, YTO yIEHICBISET U
yropoiaeT npouecc cuHTte3a. OCHOBHBIMH 3JIEMEHTaMU PEaKTOpa ABISIOTCS TpadUTOBEIC
AIEKTPOJBI U HCTOYHHK TTOCTOSHHOTO TOKa. ['paduTOBBIN aHOJ BBHIIIOJHEH B BUJE CTEPXK-
Hsl, a TPaUTOBBIM KaTOA — B BUJIE COCTABHOTO THUTJS. AHOJI M KaTOJ TOJKIIOYEHBI K UC-
TOYHHMKY TOCTOSIHHOTO ToKa. J[yroBoil paspsj MOJKUTaeTcd KacaHHWEM aHO/AA O KPBIIIKY
COCTaBHOT'O KaTo/a. 3aTeM OTBEEHHEM Ha PAacCTOSHUE Pa3psAHOTO MPOMEKYTKA MPOU3-
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BOJMTCS TOPEHHE TYyTOBOTO pa3psiia B TEUEHUE YCTAaHOBIEHHOTO BpeMeHM. Perynupye-
MBIMH TIapaMeTpaMH TUIa3MOXUMHUYIECKOTO PeaKTopa SBISIOTCA CHJIa TOKAa M JITUTEIHHOCTD
TOPEHHUS AYTOBOTO pa3psna. B kauecTBe MCXOMHBIX PEareHTOB OBLIM B3SITHI MOPOIIKH OK-
cuna nantana («Penkmii meramn», Poccus) u amopduoro 6opa («®epyce», Poccus). Ilo-
POIIKY CMENIMBAINCH B IMIApPOBOH IaHeTapHOW MenbHUIE Retsch PM 100 mpu gacrote
400 o6/Mun B Teuenne 60 mumHyT. Ilociae roMoreHM3aMMM CMECh MTOPOITKOB ObLIA ITON-
BEpiKEHa 3JIEKTPOAYTOBOMY BO3AeHCTBHUIO. [lomyueHHBIE TOPOUIKOBBIE MaTepUaNbl ObUIH
MCCJIEZIOBaHBl METOAAMHU PacTpoBOM 3eKTpoHHOM Mukpockonuu (Tescan Vega 3 SBU),
pocBeUnBaromiet anekTpoHHoit Mukpockonuu (JEOL JEM 2100F), perrrenodazoBoro
aHanm3za (Shimadzu XRD 7000).

Ha puc. 1 npexacraBineHsl pe3ynbTaThl pacTPOBOM 3JIEKTPOHHOW MHKPOCKOIIMHU TeKcabo-
puna manTtana. Ha puc. 1, @ MOXXHO Pa3Nu4UTh MHOXXECTBO OOBEKTOB, pa3Mepbl KOTOPBIX
COCTaBJISIIOT MOPAIKA HECKOJBKMX MHUKPOMETPOB. Takxke pasinduMBbI arjioMepaTsl YacTHIL
pasMepaMu TOpsIKa AECATKOB MUKpoMmeTpoB. Ha puc. 1, b mpuBeneHo pacmpeneneHue
YacTHIl IO pa3Mmepy. M3 maHHBIX TUCTOrpaMMBI BUAHO, YTO OOJBIIYIO YacTh 3aHUMAIOT Ya-
CTHUIIBI pa3MepoM 5.5 — 7 MKM.

25%

20%

§ 15%

10%
5%
0%

<35 35-4545-55 55-7 - 9-12 >1
um

Puc. 1. PactpoBast 311eKTpOHHAsE MEKPOCKOITHUSI IPOIYKTOB CHHTE3a:

A — n3obpaxenue obpasia rekcabopua santana (100 um); B — pacmpeecHUe YacTHIl IO pa3Mepam

Ha cBerononsHOM cHHMKe 2a TIOKa3aHa MOJMKPHUCTAIIMYECKas JacTUIlla rexcabopuma
nantana. Ha kaprax anemMeHTHOro pacnpeneneHus ¢) U d) Buano, 4ro nanrtat (La) u 60p (B)
MUMEIOT IPAaKTHYECKH OJHOPOJHOE IPOCTPAHCTBEHHOE paclpeaesicHue B oopasie.

B xoz1e mpoBeneHns 3KCIIEpUMEHTAIBHBIX UCCIEAOBaHUI OBLIT MOMyUYeH MOPOIIOK T'eKC-
abopuna anraHa (LaBs) npu Bo3meHCTBUM 3JEKTPOAYTOBOM IIa3MOI MOCTOSIHHOTO TOKA.
Beut mpoBeneH ananu3 MOpPGOJIOTHH YaCTHUI] TOPOIITIKOBOTO MPOIYyKTa CUHTE3a. B xo/e aHa-
mu3a OBLTO BBISBICHO, YTO TOJABIISAONIEE KOJMYECTBO YACTHI[ MMEIOT pa3Mep MOopsaka
5-7 MKM U SIBIISIFOTCS OTAEIIBHBIMU 3€pHAMU.

155



XMUYA U HOBBIE MATEPHAJIbI

Puc. 2. Pe3ynpTaTsl IpocBeUnBaIOLIEH IEKTPOHHON MuKpockonuu nopouka LaBg

BnarogapHoctu: B pabote npumensuiock ooopyaosanue [IKIT HOUI] HMHT TITVY.
OdunancupoBanue: VMccrnenoBanue BBIMOIHEHO 32 CYeT rpaHTa Poccuiickoro Hay4yHOTO
donrma Ne 25-29-00222, https://rscf.ru/project/25-29-00222/.
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PHYSICO-CHEMICAL STUDIES OF LANTHANUM HEXABORIDE POWDER

A.V. Spodina, A.A. Svinukhova, A.Ya. Pak, Yu.V. Li
Tomsk Polytechnic University, Tomsk, Russia, avs363@tpu.ru

Rare earth metals (REM) are a group of 17 elements, including elements such as scandi-
um, yttrium and lanthanides. All these elements have unique chemical and physical proper-
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ties: high chemical activity, the ability to glass, hard magnetization and transition to a state
of superconductivity, fluorescence and laser effect, dielectric properties, high radiation con-
ductivity, etc. [1]. In recent decades, the demand for these metals has grown significantly.
This is due to the fact that REM is used in many areas of high-tech production. They are of
strategic and economic importance due to their widespread use in electronics, clean energy,

catalysis, and medical devices [2].

<35 3.5-4545-55 55-7 7-9 9-12 >1
um

Fig. 1. Scanning electron microscopy of synthesis products:

A is an image of a sample of lanthanum hexaboride (100 um); B is the particle size distribution.

Figure 1 shows the results of scanning electron microscopy of lanthanum hexaboride.
In image la, you can distinguish a variety of objects, the size of which is on the order of
several micrometers. Agglomerates of particles of the order of tens of micrometers are also
distinguishable. Figure 1b shows the particle size distribution. It can be seen from the histo-
gram data that most of the particles are 5.5 — 7 microns in size.
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AHTUBAKTEPHUAJIBHBIE CBOMCTBA T'EJIEM OKCUTHIPATOB
d- 1 f- 3JIEMEHTOB HA ®OHE BKJIIOYEHUM YIJIEPOJIA

I0.1. Cyxapes', B.JI. Txaii’, 1.IO. Anaauxosa’, B.O. Anajaukos*

LI'OY BIIO «Yenabunckuii zocydapcmeennsiit ynusepcumemy», Yennounck, Poccus,
yuri_sucharev@mail.ru
2I'BOY BIIO «Ypansckasa zocydapcmeennas meouyunckan akademus» Munucmepcmea
30pasooxpanenus u couuanvHozo pazeumusn Poccuiickoii @edepayuu, Examepunoype,
Poccus, Thai@usma.ru

3®IKEOY BIIO ®unuan Boennozo Yueono-Hayunozo Ilenmpa Boenno-Bo3oywinbix
Cun“Boenno-Bo3dywinas Akademusn” ¢ 2. Yenavuncke, Poccus. Qunuan BYHI] BBC “BBA”
6 2. Uenaouncke. Yenabunck, Poccus, apal-inna@yandex.ru
4@I'BOY BIIO «I0YpI'Y» (HUY) ®Dedepanvroe zocydapcmeenioe 6100cemuoe
o00pazoeamenvroe yupexncoeHuesvicuiezo npogheccuonanbiozo oopazosanus
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B pabore mpencTaBieHbl HOBblE aHTHOAaKTepUalbHbIE CBOWCTBA Tefieil OKCHUTHAPATOB
d- u f- snemeHTOB Ha (hOHE BKIIOUEHHWH yriepoia. AHTUMHKPOOHYIO aKTHBHOCTH Tejel
OKCHTHIPAaTOB LIUPKOHHS, KeJle3a, ATIOMUHHUS U UTTPHS MOXKHO HCIIOJIb30BaTh B aHTHOAK-
TepUAIbHBIX OMHTaX HOBOTO IOKOJICHHUS, B IPOLIECCAX BOAOIOATOTOBKH, B IIPOLIECCAX BOJO-
OUYHCTKH.

AKTYaJIbHOCTH PaldOThI 3aKII0YACTCS B IMPOJODKCHHH HCCICIOBAaHUN (HU3UICCKOM
XUMHH KUJKOKPUCTAIUTMYECKOTO COCTOSIHUS HEOPTaHWYECKHUX MOJUMEPOB B 00JacCTH KOJI-
JIOWHOW XUMHH. AKTyaJleH U BOIIPOC CO3AaHUs COBEPILIEHHO HOBOTO METOAa 00e33apaxku-
BaHUSl BOJHBIX PACTBOPOB M OHMOJIOTMYECKUX MATEPHAJIOB OT MMATOTEHHBIX MHKPOOPTaHU3-
MOB, a TaKXX€ CO3/IaHUs HE WMEIOIIeH B MUPE aHaJora HAaHOMHUKPOCKOITHUH KOJIJIOWIHBIX CH-
cteM. Bce 3To ompeznenser BRICOKYIO Hay4Hasi 3HAYUMOCTH MPOOIEMBI UCCIIEAOBAHUS JaH-
HOH TEeMBI.

[IpenmyriecTBa aHTHOAKTEpHUATHHBIX OMHTOB Ha OCHOBE OKCHUTHIPATOB JKejle3a W allfo-
MHHUA:

® HAHOKJIACTEPHOE aHTHOAKTEpHATLHOE BO3ICHCTBHIE OLTYTUMO Yepe3 S0 MUHYT;

e rorubaeT BCS MaToreHHas MUKpogIopa;

e ajcopOupytoliee, BIUTHIBAIOIIEE, OYHUINAONIEE, Je30J0pPUPYIOIIee TeIeBOe BO3ICH-
CTBHUE.

Hayuynasi HoBM3HA: B paHHuX ncciaenoBanusx mpod. Cyxapessim FO.M. Op110 mokasa-
HO, YTO UMCHHO C HOSI/IHI/Iﬁ HeJIMHEHHOM JUHAMHUKHU MOXXHO O6Hap}I)KI/ITb U IIOHATH ABJICHU,
MPOTEKAIOIINE B IeNsX, KOTOPBIC PaHBIIIe POXOAUIN MUMO BHUMaHHMs yUeHBIX. Tak, B OK-
CUTHJPATHBIX CHUCTEMax pPEIKO3eMEIbHBIX JIIEMEHTOB OOHAPYKEHBI CaMOIPOU3BOIBHBIC
BBITNIECKH TOKa (CJIEICTBHE MOHHBIX HAaHOKJIACTEPHBIX IBM)KCHUH B Telie) W JO0Ka3aHa HX
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aHTUMHKpPOOHAs aKTUBHOCThH Ha INIMPOKUN CIIEKTP IMATOTEHHBIX MUKPOOPTAaHU3MOB, 4YTO OT-
KpPBIBa€T COBEPIIEHHO HOBBIE 00JacTH TPUMEHEHHS JITHX CHCTeM — o0e33apaXmBaHHe
B 9KOJIOTHHU U MeaunuHe [1-4].

O dexT aHTUMUKPOOHOH aKTHBHOCTH Teled PEIKO3EMENbHBIX 3JEMEHTOB BO3MOXKHO
IIPUMCHSATDH, KaK HOBBIH METO O6e33apa)i(I/IBaHI/I$I BOOHBIX paCTBOPOB U OHMOJIOTHYECKUX Ma-
TEPHUAJIOB OT MATOICHHBIX MUKPOOPTaHN3MOB!

® B COI[MOJIOTHH: OYUCTKA KPOBH C ITOMOIIBIO OKCUTHUPATHBIX COPOCHTOB. TeM cambiM
pelaeTcs BOMPOC BO3BPAIEHHS B COIMANBHYIO CPeoy «IOTEPSHHBIX CIIOEB» OOIIECTBA,
a IMEHHO: aJIKOTOJIMKOB, HAPKOMAHOB, CKJIOHHBIX K CYHUIHIY JTUYHOCTEH.

® B MEAWIIMHE: aHTUMHUKPOOHBIE TIEPEBA30YHBIE CPE/ICTBA;

® B TIpoIleccax BOAOMOJTOTOBKH (yrierpadHUTOBBIE CTEPKHU HAXOIATCS TPH DTOM
B KaMepe XJIONbeoOpa3oBaHus, KyJa MoJaéTcsl OKCUTHAPAT aFOMUHHSA-KOATYJISHT);

® B IpoIieccax BOJOOYHUCTKH (METO ] 00e33apaKBaHMs);

® B MUINEBOI MPOMBINUICHHOCTH (B YaCTHOCTH, JJISl YIyYIIIEHHE OPraHOIETTUYECKHIX
CBOWCTB <OKHUBOT'0)» TTUBA);

® XOJIOJHAS MaCTePU3aANS.

MexaHu3M BO3AcHCTBUA. B Hammx padoTax MPUHITMIHAIBHO HET JIEKTPOJIN3a, HO €CTh
CTPYKTypHasi caMOOpTraHH3allis OKCHUTHAPATHBIX cucTeM. PaHee HaMu OBIIO paccMOTpeHa
3a7iaya, CBSI3aHHAS C MMOBEJCHWEM MaJIbIX YaCTHII Tressi-KiacTepoB. B rene okcuruapara mo-
CTOSTHHO TIPOUCXOJAT AMCCOLMATHBHO-AUCIPONIOPIHOHAIBHBIE TOJYKOBBIE CTPYKTPOOOpa-
3yIOUIME SIBJIEHUS C BBIOPOCOM TPETHHX KJIACTEPHBIX (B OCHOBHOM HAaHOKJIACTEPHBIX)
YaCcTHIl B OKPYXKAMOIIYI0 Cpely, KOTOPbIE OTBEYAIOT 32 AHMCCHUITAIUI0 DHEPTUH CHCTEMBI.
OTmierieHrne OTAETBHBIX YaCTHI] T'elisl, KOTOPhIe MOTYT OBITh 3apsKEHHBIMH, JIN0O0 UX IPH-
COeIMHEeHNE K KPYITHBIM (hparMeHTaM MaKpOMOJIEKYJI, OT KOTOPBIX paHee OHU OTIICTIHIINCH,
WHUIIMAPYIOT TOKOBBIE MEPHOINYECKUE MyIbcallii. Bce 3TH SIBIIGHUS TIPOUCXOJAT B YCIIO-
BUSIX JAJICKUX OT PABHOBECHBIX NPH BHECEHUH B T'eJlb YTIACTPaQUTOBBIX AIEKTPOAOB [4].

B pesynbprare meproandYecKHX AMCCOLMATHUBHBIX M KOH(POPMALHMOHHBIX MEPECTPOCK,
MPOTEKAIOINX B OKCUTHApaTax, cTpykrypa HADC paspymiaercss ¢ BHIOpOCOM HaHOKIa-
crepHbIX gacTull 60-250 HM Ha MOTEHIIMAICO3IaHHYI0 MMOBEPXHOCTh yriaerpadura. [lotok
HaHOKJIACTEPOB COMPOBOXKIaeTcs crenuduaeckoit amcopommeit (o lltepny) B nuddys-
HOM cioe cocenanx J1OC okcurumpaTHBIX (pparMeHTOB, UTO BIEYET 3a COOOM MoJsIpr3a-
U0 JBOMHOTO AJIEKTPUUYECKOTO CJIOS, €r0 pa3pylIeHHe W BBIOPOC KIACTEPHBIX YaCTHII.
I'eneBrle HAHOKJIACTEPHI OKCHUTHIpaTa aicOpOMPYIOTCS Ha OTPHULATENBHO 3apsKEHHOU
MOBEPXHOCTH OAKTEPHAIBLHOMN KJIETKU, OJIOKHPYS TEM CaMbIM JIBIXaHHE, MMUTAHUE, TPaHC-
MOPT METa0OJIUTOB Yepe3 KIETOUHYI0 CTEHKY OakTepuil (3TOT 3 (eKT 3aBHCUT OT BEIH-
9uHBI 001Iero 3apsga kiacrepa). Kpome Toro menkue Kiactepbl TUGYHIUPYIOT udepes
CTEHKY KJIETKH, BBI3BIBas HEOOpaTHMbIE CTPYKTYpPHBIE MOBPEKICHHS Ha YPOBHE IUTO-
MIa3MaTH4eckoil MeMOpaHbl, HyKJIeOTH A, IUTOIIa3MbI, YTO B CBOIO OY€pe/Ib U yCHIINBA-
€T aHTUMUKPOOHBIH 3P deKT reneit u crmocodCcTByeT paHo3axuBisomeMy 3¢pdexty. Okcu-
THAPaTHl METAIJIOB CaMH 110 00€CIIeYHBAIOT AOTOIHUTENBHBIN COPOLMOHHBIN 3P EeKT 1mo-
Bsi3ku He MeHee 10 r/r.
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TexHuuyeckol 3amavell 3asBIIeMOro N300peTeHUs ABJISIETCS MOBBIIeHUE () (HEKTHBHO-
CTH MHAKTHBAIMH MATOTCHHBIX U YCJIOBHO-TIATOT€HHBIX MHUKPOOPTaHU3MOB — BO30y IUTEINCH
WH(EKIMOHHBIX 3200JIeBaHU YeOoBeKa U JKUBOTHBIX.

[pubop A7st U3MEpeHNsT UMIYIBCHOTO MOJISIPU3ALUOHHOTO AIIEKTPUIECKOTO TOKA OKCH-
THIPATHBIX TeJeil COCTOUT U3 MOJION TPYyOKM WM NMPSIMOYTOJBHOW SUSHKH, HAa KOHIAX KO-
TOPOH 3aKPEIUICHBI TUIATHHOBEIE WK TpaduToBkIe d5tekTpoas! [4] (puc. 1). KoHTakTH 21ek-
TPOJIOB TIOJIKITIOYAITU K 3JICKTPOHHOMY PETHUCTPUpYIOIIeMY OJOKY (eciu 3T0 ObLI0 HE0O0XO-
1Mo). CBEKETIPUTOTOBIICHHBIH T'ellb BMECTE ¢ OaKTepUaIbHOM Cpeioil IOMEIai B TaKylo
sueiiky. PaccTossHue MKy 3IIeKTpoJamMu coCcTaBsuio 70 MM WITH MEHBIIIE.

Puc. 1. ®ororpadus 3KCIEpUMEHTATHLHON KOJUIOUIHO-XUMHYEC-

KOH sYelKU C rpadUTOBBIMH JIIEKTPOAAMHU ISl HCCIICOBAHUS

CIAKOBBIX BBHIIUIECKOB HAHOKJIACTEPOB (TOKA CAMOOPTAHU3AIINH)
OKCHUTHJIPATHBIX Telell B 0aKTepHaNbHON cpee

Croco0 yHUUTOXEHHSI TATOTCHHBIX M YCJIOBHO-TIATOTCHHBIX MUKPOOPTaHU3MOB, XapaK-
TEPU3YETCS TEM, UYTO Cpeay, COIEPKAIlYIO MAaTOT€HHBIC U YCIOBHO-TIATOIC€HHBIE MUKPOOP-
TaHU3MBI 00pabaTHIBAIOT AC3MH(PHUIUPYIONIEH KOMIO3HUINEH, KOTOPOU SBIISETCS Tellb OKCH-
TUpaTa MeTajula, KOTOPBIA TOMYy4aroT MyTeM IIEJIOYHOTO OCAKACHHS M3 PacTBOpa COJIH
XJIOpUZIOB MeTajuia 2%-HbIM PacTBOPOM aMMHaKa B peakTope 00beMOM He MeHee 5 JI, To-
MEIIAIT B ICKTPOXUMHUIECKYIO SUYCHKY C TpaUTOBBIMH JEKTPOAAMH TIPUOOpa A ycTa-
HOBJICHUS M W3MEPEHHS KIIACTEPHBIX YACTHIl CBEXKEIIPHUTOTOBJICHHBIA Tellb OKCHTHApaTa
Meramna oosemom 20 - 10°° M, no6aBnsioT GakTepuanbHbIA pacTBOp cpenpl 105 MHKPO6-
HBIX Tex B 1 mut, pa30aBieHHbIA 10 MII TUCTHIUTMPOBAHHOM BOJIBI, BO3ACUCTBYIOT Ha CPEIy
MOJISIPU3AIIMOHHBIMU MMITYJIbCHBIMA TOKaMH CaMOOPTaHU3aIlMH Tellsi OKCUTHApaTa MeTajlia
0T 2-X /10 6 4acoB, P 3TOM B KaYECTBE COJIM XJIOPUA0B METaJlIa BEIOPAHBI COIM XJIOPUIOB
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IUPKOHUS WIH JKeJie3a COOTBETCTBEHHO B KAUECTBE Iejiel OKCUTHIpaTa METaJlia BEIOpaHbI
Te MUPKOHUS WM JKeJIe3a, PAaCCTOSTHIE MEXK Ty dJIeKTpoaaMu He 6oiree 70 MM [2].

[pencranser Oomnblmoi WHTEpEC AHTUMHUKPOOHAs AKTHBHOCTh TeJeH OKCUTHUAPATOB
IUPKOHUS, JKeJe3a U UTTpus. JIuteparypHbie JaHHBIC CBHIETEILCTBYIOT O TOM, YTO TsKE-
JIBIe METAIIB BOOOIIe, HAPUMEp, Me/lb, KaJIMAW U JPYTHE YTHETAIOT MPOIECCH )KU3HEees-
TenpHOCTH OakTepuil. Hampumep, XopoIo u3BeCTHO 00e33apakuBaroliee IeHCcTBIE cepedpa
Ha Boxy. COeIMHEHUS IUPKOHUS U JPYTHX TAKEIBIX METAJUIOB 00IaJJal0T U3BECTHBHIM aH-
THUMUKPOOHBIM BO3JIEHCTBHEM camHu 1o cebe. B 3Tol paboTe MBI B 3TOM Takke yOeIUINCh.
YacTumpl OKCHUTHApATa ITUPKOHMS, HAPUMEp, B TOW WM WHOW aKTUBHOH ¢opmMe, MOTYT
BKJIFOYAThCSI B JKM3HEHHBIM IMKJI OaKkTepuil, Hapymias MPOLEcC UX >KU3HEAESITEeIHHOCTH.
C 4KCTO MPaKTHUIECKOH (C IKOJOTHMUECKON U MEIUIUHCKOW) TOYKHU 3peHUs Oblia Obl MHTE-
pecHa BO3MOKHOCTh IPUMEHEHHS UX THIPOKCHIHBIX OCAIKOB WM OKCUTHIPATHBIX KOJUIO-
HUIHBIX HAHOKJIACTCPOB Jid O6e33apa)i(I/IBaHI/I$I BOOHBIX CpPE€O OT TaKUX TI'pyIll YCIOBHO-
MATOTCHHBIX OaKTepwii, KaK KUIICYHas MaJIouKa, CTA(UIOKOKK 30JIOTUCTBIA, CHHETHOWHAS
Majyoyvka u ApyTrue.

[Ipenmonaraembie pabOTHI HE UMEET MUPOBBIX aHAJIOTOB, YTO CIIEAYET U3 aHAIH3a JINTe-
paTypbl U O0CYXJICHUH Ha Hay4HbIX KOH(PEPEHIUSIX U CEMHHApaX YPajJbCKOr0 OTACICHHS
PAH. UccnenoBanne aHTUMUKPOOHOTO JEUCTBUS TOKA CAMOOPTaHU3AIUH B TEJIEBBIX OKCH-
THUIPATHBIX CHUCTEMax ¥ CO3JaHHe HAHOMHUKPOCKOITMH MMEIOT BBICOKYIO HAyYHYIO 3HAUYH-
MOCTb | SIBJISIFOTCSI THOHEPHBIMU [ 1-4].
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BUOTI'PA®UA

A, Cyxapes lOpuii iBaHOBHY paboTaio B 00JacTH HAHOTEXHOJIOTHH U CHELUAN3UDY-
I0Ch B oOnactu Qu3uveckod xumud. JommKHOCTH: mpodeccop, A.X.H., Kadenpa “Xumun
TBepaoro Tena u Ha"omnporeccoB”. 'OV BIIO «YensOuHCKkHiA TOCYTapCTBEHHBIA YHUBEP-
curery, Yensaounck, Poccust. JlokTop xumudeckux Hayk ¢ 1998 r. O6nacTh HaydHBIX HHTE-
pecoB — MexaHu3M (HopMooOpa3oBaHHUS OKCUTUAPATOB TSKENBIX METAJUIOB; aHTHOAKTEpH-
aJIbHAsi aKTUBHOCTh HAHOKJIACTEPOB OKCUTHAPATHBIX CUCTEM.

S, Txaii Banepuii JImutpreBud, paboTar0 B 00JaCTH METUIMHBI U CHEIUAINZUPYIOCH
B oOnactu xumuH. JlomkHocTh: 3aB. kadeaport Xumunu. ['BOY BIIO "Vpansckas rocynap-
CTBEHHas MEMIMHCKas akaaeMua" MHHUCTEpPCTBA 3IpaBOOXPAHEHHUS U COLMAIBHOTO pa3BU-
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tust Poccmiickoii @enepanum, r. ExkarepunOypr, Poccust. JJokrop xumudeckux Hayk ¢ 1998 .
O0J1acTh HAYYHBIX UHTEPECOB — MEXaHM3M (POPMOOOPa30BaHMS OKCUTHIPATOB THKENBIX Me-
TaJUIOB; aHTUOAKTEPUAIbHASI AKTUBHOCTh HAHOKJIACTEPOB OKCUTHIPATHBIX CUCTEM.

S, AnanmukoBa Mnua KOpreBHa, paboTato B 00JacTH HAHOTEXHOJOTHI U CHEIHaTu3u-
pyrochk B obmactu (uszmueckoit xumun. JJomxaocTts: npodeccop. PI'KBOY BIIO dunnan
Boennoro ydeOHO-Hay4HOTO IIeHTpa BoeHHO-BO3MymIHBIX cuil «BoeHHO-BO3AylIHasl aka-
nmemust» B T. Yemstonnacke. Poccus. JlomeHt ¢ 2006 . O61acTh HAyYHBIX HHTEPECOB — MEXa-
HU3M (OpMOOOpa30BaHMU OKCUTHAPATOB TSDKENBIX METAJUIOB; aHTHOAKTepHaIbHAs aKTHB-
HOCTbh HAHOKJIACTEPOB OKCUTUAPATHBIX CUCTEM.

S, AnmanukoB Buranuii OneroBud, paboTaro B 00JaCTH HaHOTEXHOJIOTHHA M CIICI[HAIIU-
3upyIoch B obnactu ¢uszndeckoit xumuu. ®I'BOY BIIO «lOYpl'Y» (HUY) ®enepansHoe
roCyJapCTBeHHOE OI0JKETHOE 00pa30BaTENbHOE YUPEkKACHHE BBICIIETO MPO(ECCHOHATBHO-
ro obpazoBanus «HOxHO-YpanbCKUii TOCYAapCTBEHHBIN YHUBEPCUTET» (HAIMOHAIBHBIN
UCCIIeNioBaTeNbCckii  yHUBepcuTeT), Yemssomnack, Poccus. Umxenep, IOYpl'Y. O6mnacts
HAyYHBIX WHTEPECOB — MeXaHM3M (HhOpMOOOpa30BaHUS OKCHUTHAPATOB TSHKEIBIX METAIIOB;
aHTHOAKTepHaIbHas AKTHBHOCTh HAHOKJIACTEPOB OKCUTHIPATHBIX CUCTEM.

ANTIBACTERIAL PROPERTIES OF d- AND f-ELEMENT OXYHYDRATE GELS
ON THE BACKGROUND OF CARBON INCLUSIONS

Yu.l. Sucharev!, V.D. Thay?, 1.J. Apalikova’, V.O. Apalikov*

! Chelyabinsk State University, Chelyabinsk, Russia, yuri_sucharev@mail.ru
2 Urals State Medical Academy of the Ministry of Health and Social Development
of the Russian Federation, Yekaterinburg, Russia, Thai@usma.ru
3 Branch of the Air Forces Military Academic Center «Air Force Academy»,
Chelyabinsk, Russia,apal-inna@yandex.ru
4 South Ural State University, Chelyabinsk, Russia, apalikov74ru@yandex.ru

The paper presents new antibacterial gels oxyhydrates d-and f-elements on the back-
ground of carbon inclusions. Antimicrobial activity gels oxyhydrates zirconium, iron, alu-
minum and yttrium can use antibacterial bandages new generation of water treatment pro-
cesses in water treatment processes.

Relevance of the work: is to continue studies of the physical chemistry of the liquid
crystalline state of inorganic polymers in the field of colloid chemistry. Relevant and the
question of creating a completely new method for decontamination of aqueous solutions and
biological materials from pathogens, as well as creation has no analogue in the world nano-
mikroskopii colloidal systems. All this determines the high significance of the research
problems in the study of this topic [1-4].
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Advantages antibacterial bandages based oxyhydrates iron and aluminum:

¢ nanocluster antibacterial effect significantly after 50 minutes;

e dies all pathogenic microflora;

e absorbent, absorbent, cleaning, deodorizing gel effect.

Scientific novelty: in earlier studies prof. Suharev YI it has been proven that it is from
nonlinear dynamics can detect and understand the phenomena occurring in the gels, which
previously passed the attention of scientists. So, in oxyhydrate systems REE detected spon-
taneous outbursts current (Corollary nanocluster ion movements in the gel), and proved their
antimicrobial activity on a wide range of pathogens, that opens up completely new areas of
application of these systems — disinfection in ecology and medicine [4].

Effect of antimicrobial activity gels rare earth elements may be used as a new method
for decontamination of aqueous solutions and biological materials from pathogens:

e in sociology: blood purification using oxyhydrate sorbents. Thereby solved the issue
of return in the social environment "lost layers" of society, namely, alcoholics, drug addicts,
suicidal individuals.

¢ in medicine: antimicrobial re vyazochnye funds;

e in water treatment processes (carbon and graphite rods are thus in the flocculation
chamber, which served oxyhydrate aluminum-coagulant);

¢ in the process of water treatment (disinfection method);

e in the food industry (particularly for improvement of the organoleptic properties of
the "living" beer);

e cold pasteurization.

Mechanism of action. In our studies fundamentally no electrolysis, but there are struc-
tural self-organization oxyhydrate sistem.Ranee us consider the problem was related to the
behavior of small particles of gel clusters. In the gel oxyhydrate constantly occurring disso-
ciative-disproportional jog struktroobrazuyuschie phenomenon with the release of the third
cluster (mainly nanocluster) particles into the environment, which are responsible for the
energy dissipation system. Cleavage of individual gel particles that may be charged, or their
accession to the large fragments of macromolecules from which they had previously split
off, initiate periodic ripple current. All these phenomena occur in conditions far from equi-
librium when incorporated in gel carbon graphite electrodes [4, 5].

As a result of periodic dissociative and conformational changes occurring in oxyhy-
drates structure collapses DES releasing nanocluster particles of 60-250 nm on the surface
of carbon graphite potentsialsozdannuyu. Feed nanoclusters accompanied specific adsorp-
tion (by Stern) in the diffusion layer adjacent DES oxyhydrate fragments, which entails the
polarization of the electric double layer, its destruction and the release of clustered particles.
Gel oxyhydrate nanoclusters adsorbed on the negatively charged surface of the bacterial
cells, thereby blocking the breathing, eating, transport of metabolites across the cell wall of
bacteria (this effect depends on the total charge of the cluster). Furthermore small clusters
difundiruyut through the cell wall, inducing irreversible structural damage to the cytoplas-
mic membrane level, nucleotide cytoplasm, which in turn amplifies and antimicrobial effect
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and promotes wound healing gels effect. Oxyhydrates metals themselves to provide addi-
tional sorption effect bandage at least 10 g/ g.

Technical challenge of the claimed invention is to increase the efficiency of inactivation
of pathogenic and opportunistic pathogens - infectious diseases of humans and animals.

Instrument for measuring electrical current pulse polarization oxyhydrate gels consists
of a hollow tube or rectangular cells at the ends of which are secured platinum or graphite
electrodes [4] (Fig. 1). Contact electrode is connected to the electronic register Glare unit (if
necessary). Freshly gel with bacterial medium was placed in a cell. The distance between
electrodes was 70 mm or less.

Fig. 1. Photo experimental colloid-chemical cell with graphite
electrodes for the study of spike splashing nanoclusters (current
self) oxyhydrate gels a bacterial medium

Method of destruction of pathogenic and conditionally pathogenic microorganisms, char-
acterized in that the medium containing the pathogenic and conditionally pathogenic microor-
ganisms treated with a disinfecting composition, wherein the gel is a metal oxide hydroxide,
which is prepared by precipitation from a solution of alkali metal chlorides salts of 2% aque-
ous ammonia in the reactor of at least 5 liters, are placed in an electrochemical cell with graph-
ite electrode of the device for measuring and setting a freshly prepared gel particles clustered
metal oxyhydrate of 20 - 10° m’, was added a solution of 105 bacterial microbial bodies in
1 ml of diluted with 10 ml of distilled water, act for polarized pulsed currents medium self gel
metal oxyhydrate from 2 to 6 hours, with the salt of the metal chlorides selected zirconium salt
and iron chloride, respectively, as a metal oxide hydroxide selected gels Gels zirconium or
iron, the distance between the electrodes not exceeding 70 mm [1-4].
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Be thought of great interest antimicrobial activity oxyhydrates gels of zirconium and yttri-
um iron. Literature data indicate that all heavy metals, such as copper, cadmium and other
vital processes inhibit bacteria. For example, well-known disinfecting effect of silver on water.
Zirconium compounds, and other heavy metals have known antimicrobial effect of them-
selves. In this work, we have also found this. Zirconium oxide hydroxide particles, for exam-
ple, in one way or another active form may be included in the life cycle of bacteria by disrupt-
ing the process of their life. From a purely practical (environmental and health) perspective
would be interested in the possibility of their application or hydroxide precipitation oxyhy-
drate colloidal nanoclusters for disinfecting water environments from groups such opportunis-
tic bacteria, such as E. coli, Staphylococcus aureus, Pseudomonas aeruginosa and others.

Prospective work has no analogues in the world, according to the analysis of literature
and discussions at conferences and seminars, Ural Branch of Russian Academy of Sciences.
Investigation of antimicrobial action of the current self-organization in the gel systems and
creation oxyhydrate nanomikroskopii have high scientific value and are pioneering [1-4].
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APKTUYECKHI AKKYMYJIMPOBAHHBIN XOJI0/I
N IIPOAYKTHBI IEPEPABOTKN AMAPAHTA B YIIPABJIEHUU ITPOLECCAMMU,
IMPOTEKAIOINUMMU TP XPAHEHUHU KOHAUTEPCKUX U3JEJIUUN

C.J1. Xacanosa!, 3.I'. Ckobennckasn', M.C. I'unc?

1 40 Humepceorcuxan, Mockea, Poccus,
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CraTpsl COAEPXKUT pe3ybTaThl UCCIEA0BAaHII B MPUMEHEHNH MPOAYKTOB IepepaboTKU
amapaHTa B HPOM3BOACTBE KOH(ET C MOMAaIHBIMHU KOpIycaMH, B KadecTBE HHCTPYyMEHTa
YIPaBIEHHUs KAYECTBOM HM3AEIUI U apKTHYECKOT0 aKKyMYJIHUPOBAaHHOIO €CTECTBEHHOIO XO-
JI07a AJIs1 TEXHOJIOTHH XPaHEHUs KOHQeT.

ApPKTHYECKHI €CTECTBEHHBIH XOJOJ BCE Yallle CTAHOBUTCS NMPEAMETOM BHHMaHUS yue-
HBIX W3 Pa3HBIX pa3felioB HAyKH U TEXHUKH. B coxpaHeHMM MOTpeOMTENbCKHUX CBOICTB
Macc KPUCTAJUINYECKON CTPYKTYpbI 3TO HalpaBJeHHE MPEACTaBIseTCS BeCbMa MEePCIEKTHB-
HeIM. KoHauTepckue n3nenus oCHOBE MOMATHBIX KOPIYCOB M IMOMaJbl OTIIMYAOTCS BBICO-
KUM COZEP’KaHMEM Caxapo3bl M3-3a Y€ro MoTepsl MOTPEOUTENbCKUX CBOWCTB MPOUCXOIUT
cpa3y Iociie yMaKOBBIBaHUS M3JeIHi. POCT KpuCTauioB caxapo3bl, aKTHBHAs MHIPALIUsS
BJAard M3 U3AEIHH B OKPYXAIOUIYI0 cpedy — (aKTOpbl MOTEpH MOTPEOUTENLCKUX CBOMCTB
KOHJIUTEPCKUX U3AEIUN KPUCTAIIINYECKON CTpYKTYyphI [1-5].

JlocTaBka TakuMxX W3IENMi B OTJaJCHHbIE pernoHbl Poccuu cBsi3aHa ¢ HEOOXOAUMOCTBIO
MIPUMEHSATH T0POTOCTOSIINE TEXHOJIOTUH TSl COXpAaHEHHS KauecTBa U3/IEIHH, UCTI0Ib30BaTh
KOHCEPBAHTHI, JTOMOTHUTEIBHBIE YIIAKOBOYHBIE TEXHOJIOTMM W Np. XpaHEHHE U3IECIUN Ha
OCHOBE TIOMaJbl, COAEPKAIIEH CIENUAIBHO MOATOTOBJICHHBIM MOPOIIOK IIPOTa aMapaHTa
B YCJIOBHSAX apPKTUYECKOTO €CTECTBEHHOT'O XOJIOJa B MEP3JIOTHBIX JIGAHUKAX TIO3BOJISET d(-
(EKTHBHO YNpPaBIATh (PU3MKO-XMMHUYECKHMHU TPOLECCaMH, MPOTEKAIOIMIMMH BO BpPEMEH
U palMoOHaJIBbHO pelaTh BONpochl ux crabwimzanuu. Ha 6aze HUU meps3noroBeneHus
uM. akan. [1.1. MenpHuKOBA, T. SIKYTCK M3ydald JTUHAMHUKY M3MEHEHHS CBOMCTB KOH(QET
Ha OCHOBE IOMAJHBIX KOPIYCOB, COJEpKaIllMX IMOPOILOK LIPOTa amMapaHTa B YCJIOBHUSAX
€CTECTBEHHOI'0 aKKyMYJIMPOBAHHOI'O X0JI01a IPH XPaHEHUH.
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YacTHIrsl OpOIIKa MIPOTa aMapaHTa 00JaJat0T BRICOKUMHE BIAaroyJeP:KUBAIOIIMMU CBOW-
CTBaMH, CIIOCOOHBIX BIMSAThH Ha CTETICHBb TIEPECHINICHHS YBAPESHHOTO CUPOIIA, COKPAINATh CKPBI-
Ty a3y KpPUCTALIM3AIMKA Caxapo3bl, 3alycKaTh ()a3oBbIe MPEBpAICHUS caxapossl [6, 7].
Ipotr amapaHTa HoxaBeprajics TEPMUYECKOH 0OpaboTKE B KOPOTKOBOIHOBOM HH(PAKpacHOM
CHEKTpe, U3MeNbUalICsl 0 COCTOSHHS MyAPHl U BBOAWICSA B YBAPEHHBIN caxapo-IaTOYHBINA CH-
port. B Macce OpicTpo 00pa3oBBIBaack TBepAas (paza, TEXHOIOTUIECKHUM IPOIIECC COKPAITaCs.
Maccy ¢hopMoBaTi ¥ TOTOBBIE KOPITyca 3aK/Ia/IbIBaJIM HA XpaHEHUE B MEP3NOTHHUK (pHC. 1).

Puc. 1. Cxema Mep3T0THHKA-XpaHIIIUINA:

1 — BepXHSAS 4aCTh MEP3IOTHUKA; 2 — XPaHUIIHUILE;
3, 4 — Tomma 1b/a; 5 — TUAPOM3OJIILIOHHbINA KOHTYP

Mopdonorndeckuii anaau3 (puc. 2) MOMagHBIX MacC IOKasaj, YTO MOPOIIOK IIPOTa
aMapaHTa CYLIECTBEHHO MEHSET CTPYKTypy IIOMAaJbl, €€ aMILIUTYAHbIC TapaMeTphl. JJaHHbIe
mapaMeTphl CIy>KaT IS XapaKTEPUCTUKNA OJHOPOTHOCTH MOBEPXHOCTH momaabl. Hanbomnb-
IIyI0 IIEpPOXOBATOCTh NMEET KOHTPOJIBHEIN 00pa3err.

Puc. 2. Mopdonorudeckuii aHaau3 moMabl:

a — KOHTPOJIb; 6 —toMaja ¢ MOPOIIKOM HIpOTa aMapaHTa
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MaxkcuMabHas JKe BBICOTA MUK TIOMAJIbI €CTh Pa3HHIA MEXKITy CaMbIM BBICOKHM MTHUKOM U
CaMbIM HH3KHM, YTO SIBISIETCS TTOKA3aTeeM TOJIIIMHBI TBEPIOH (a3bl MacChl M TOBOPUT O CO-
OTHOLIEHUH KPUCTAJUIMYECKOM caxapo3bl U uakoH. [lopolok mpoTa amapaHnTa MoJIoKUTEIb-
HO BJIMSICT HAa KA4YECTBO MPOMEKYTOUYHBIX MPOAYKTOB M m3zenuii. [lomamHas Macca ¢ mopoi-
KOM IIpoTa aMapaHTa OoJiee HeXXHasl, MEHee [IepoXoBarasi, B Heil OoJIbIlie 00pa3yeTcs TBepAOi
MEJTKOKPUCTATUTNIECKOM (hasbl, 0 CPAaBHEHHIO ¢ MAaCCOM, IPUTOTOBIICHHOMN 10 TPAIWITMOHHON
peuentype. beictpoe 00pa3oBaHue LEHTPOB KPUCTALIM3ALMH TIOIIBOJISIET MOTYYUTh OJHOPO/-
HYIO TI0 TPaHyJOMETPHYECKOMY COCTaBy MoMaiay. Takas momaja 3HepreTHYecKu Oolee cra-
omreHa. [8, 9]. MI3MeHeHne CBOMCTB XpaHUMBIX 00pa3IloB B YCIOBUAX €CTECTBCHHOTO aKKyMYy-
JMPOBAHHOTO XoJoAa m3ydanu, muddepeHnnansHol ckanupyromen kanopumerpueit (JCK)
U OLIEHKOM OpraHoJIENTHYecKuX Mokaszareneil B Teuenue 120 cyrok. B ocHoBe meronma JICK
JISKAT PEeTUCTpanys KojaeOaHwid Teruia mpu Ga3oBhIX Iepexoaax, Koraa oopasel] moMas mpe-
TeprieBaeT (U3MUYECKOe TpeBpanieHre. Pe3ylbTaToM HCCICIOBaHUS SBISIETCS TMOCTPOCHUE
KPHBO#1 TEIJIOBOTO MOTOKA, KaK (DYHKIMU B 3aBUCIMOCTH OT TeMITIEpaTypsI (puc. 3).

RoK weriur) K 1) ICK /(MBT/Mr) AACK /(MBT/ME/MUH)
7 aKk30

M 174.4°C 20

18 50.0 100.0

150. 200.0
500 100.0 2000 Temnepatypa /°C

a ~ 7]

Puc. 3. Kpubie nuddepeHnnanbHO-CKaHUPYIOIIEH KAIOPUMETPHH 00Pa3IiOB IIOMAJIbl Yepe3 MECSIT
MOCIIe 3aKJIAIKU HA XPaHECHHE:

a — TIoMajia ¢ IOPOLIKOM LIpoTa amapanTa yepe3 30 aHell XpaHeHHs; 6 — IoMaja ¢ IOPOLIOM LIPOTa aMapaHTa
yepe3 120 gueit xpaHeHUs

Kpusbie JICK moxa3pIBaroT 3K30TEPMHUYECKHE PEAKIUU C OTPHUIATEIHHBIMU MHKaMH
W HarJIAHO EMOHCTPHPYIOT, YTO B NIOMaJe C MOPOILIOKM MIpOTa aMapaHTa (a3oBble Mpe-
BpallleHUs] HAYMHAIOTCS TIPY 3aMeTHO Oonblield Temmneparype: npu 131-132°C. Ha manHOM
sTamne nomanaka amopdHa. [lo Mepe yBenuueHHs TeMIEpaTypsl B Macce IOSBISETCS HOBAs
¢aza — pacriaB 1 B MOMEHT TUIABJICHHS PETHCTPUPYETCSl HOBBIM OTPHULIATENBHBIN MHUK: MPH
temrneparype 172-174°C, B momaznke ¢ HOpOIIKOM IIpoTa amapaHTa — npu 174°C.
Ha cragmm pasmoskeHust 00pa3roB, pH TeMiiepatypax cBaime 250°C, obpasern momMaasl co
IIPOTOM aMapaHTa XapaKTepHU3yeTcs MHOKECTBEHHBIMH OTPHUIATEILHBIMU MHKaMH, CBHJE-
TEJILCTBYIOUIMMHU M O HEOJHOPOAHOCTH COCTaBa, M JOMOJHUTEILHBIMU (Pa30BBIMU TpEBpa-
menusiMu. JICK o0pasioB momansl 1mo mpouiIlo KpUBBIX NPAKTHYECKH HE OTIMYAIOTCS
JIPYT OT Jpyra, HECMOTPS Ha pa3HUIy B 90 CyTOK.
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BUOTI'PAD®USA

S, Ceernana JlxeHumieBHa XacaHOBa, pabOTar0 B MPOU3BOJACTBEHHOW KOMITAHWUH, CIIe-
[UAM3UPYIOIIEHCS Ha pa3paboTKe W M3TOTOBICHUH CPENCTB PECIHPATOPHOMN IMOANEPIKKA
AO «MHTepcemKuKamy, a TakKe BBIMOIHAI0 HAyYHO-HCCIenoBaTensckyo padory B OI'b-
HY «®HII oBomeBoactay. Odpuc AO UuTepcemkukan Haxoautes 1o anpecy: [epOeHes-
ckast Habepexxnast, oM 11 a, . Mocksa, 115114, Poccus. Pabotaro B TOJDKHOCTH PYyKOBO-
IuTens otaena pa3BuTus. Kanaunar texandecknx Hayk ¢ 1921 roga. O6nacte MOUX Hayd-
HBIX MHTEPECOB BKJIIOYACT OMOXMMUIO PACTCHM, (DU3UKY BOJHOBBIX SIBJICHUU, (PU3UKY,
KpUCTAILIOTpaHIO U TIp.

4, 3unaunna ['puropreBra CxoOenbckas, JOKTOP TEXHUUECKUX HAyK, Mpodeccop, sSBIs-
I0Ch YYEHBIM B 00JaCTH TE€XHOJIOTMH XJIEOONEKapHBIX, MAKAPOHHBIX U KOHAMTEPCKUX IPO-
nyktoB. CoaBtop okosio 300 Hay4dHBIX padoT.

51, Mypar Cabuporuu ['mHc, poccuiickuil y4€éHbIH-arpoOHoIIor, 3aBeyIOIINi 1adopaTopH-
eit naTpoykumy, ¢usnonorny u onoxumuu GI'BHY ®HI oBomieBoncTBa, JOKTOp OHONIOTH-
gyeckux Hayk (2003), mpodeccop (2005), mpodeccop PAH (2016). Jlaypear ['ocynapcTBeHHOI
npemud PO B obnactu Hayku u TexHuku (2003) u npemun I[IpaButensctBa PO B obmactu
Hayku 1 TexHuku (2013). B 2016 rogy n3bpan wieHoM-koppecrionientom PAH.
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ARCTIC ACCUMULATED COLD AND AMARANTH PRODUCTS
IN STABILIZATION OF PROCESSES OCCURRING DURING STORAGE
OF CONFECTIONERY PRODUCTS

S.D. Khasanoval, Z.G. Skobelskaya'!, M.S. Gins?

! Intersurgica JSC, Moscow, Russia, sh@intersurgicalrus.ru
2 FGBNU “Federal Scientific Center of Vegetable Growing, Moscow Region, Russia

The article contains the results of research in the application of amaranth processing prod-
ucts in the production of candies with fondant bodies, as a tool for quality control of products
and Arctic accumulated natural cold for candy storage technology. Arctic natural cold is in-
creasingly becoming the subject of attention of scientists from different sections of science
and technology. In the preservation of consumer properties of masses of crystalline structure
this direction seems to be very promising. Confectionery products based on fondant cases and
fondant are characterized by a high content of sucrose due to which the loss of consumer
properties occurs immediately after packing the products. The growth of sucrose crystals, ac-
tive migration of moisture from the products into the environment are the factors of loss of
consumer properties of confectionery products of crystalline structure [1-5].

Delivery of such products to remote regions of Russia is associated with the need to apply
expensive technologies to preserve the quality of products, use preservatives, additional pack-
aging technologies, etc. Storage of products based on fondant containing specially prepared
amaranth meal powder in conditions of Arctic natural cold in permafrost glaciers makes it
possible to effectively manage physical and chemical processes occurring in time and rational-
ly solve the issues of their stabilization. On the basis of the Research Institute of Permafrost
Science named after Acad. P.I. Melnikov Research Institute of Permafrost Science, Yakutsk,
the dynamics of changes in the properties of candies based on fondant hulls containing ama-
ranth meal powder under conditions of natural accumulated cold during storage were studied.

Amaranth meal powder particles have high moisture-retaining properties that can influ-
ence the degree of supersaturation of boiled syrup, reduce the latent phase of sucrose crys-
tallization, and trigger sucrose phase transformations [6, 7]. Amaranth meal was subjected
to heat treatment in the short-wave infrared spectrum, ground to powder and introduced into
the boiled sugar-powder syrup. A solid phase was quickly formed in the mass and the tech-
nological process was shortened. The mass was molded and the finished cases were stored
in the freezer (Fig. 1).

Morphological analysis (Fig. 2) of fondant masses showed that amaranth meal powder
significantly changes the structure of fondant, its amplitude parameters. These parameters
serve to characterize the homogeneity of the fondant surface. The control sample has the
highest roughness.

The maximum peak height of the fondant is the difference between the highest peak and
the lowest peak, which is an indicator of the thickness of the solid phase of the mass and
indicates the ratio of crystalline sucrose to liquid sucrose. Amaranth meal powder has a pos-
itive effect on the quality of intermediates and products. Fondant mass with amaranth meal
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Fig. 1. Scheme of the frozen storage box:

1 —top part of the frozen storage box; 2 — storage box;
3, 4 —ice thickness; 5 — waterproofing contour
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Fig. 2. Morphological analysis of fondant:

a — control; b — fondant with amaranth meal powder

powder is more delicate, less rough, in it more solid fine crystalline phase is formed, com-
pared to the mass prepared according to the traditional recipe. The rapid formation of crys-
tallization centers allows to obtain a homogeneous fondant on the granulometric composi-
tion. Such fondant is energetically more stable. [8, 9]. Changes in the properties of stored
samples under conditions of natural accumulated cold were studied by differential scanning
calorimetry (DSC) and evaluation of organoleptic parameters during 120 days. The DSC
method is based on the registration of heat fluctuations during phase transitions, when the
fondant sample undergoes physical and chemical changes.
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POJIb KYJIbTYPHOI'O KOJA B 3KOHOMI/I‘IECKOI7'IM
N COUUAJIBHOU CYBJIMMALINU CAXAJIMHCKUX KOPEULIEB

Kum En Cyn

He3zagucumulii uccnedosamens, ouznec-koncyivmanm, I0xcno-Caxanunck, Poccus,
kim.sofja201 1@yandex.ru

Lens viccnenoBaHus — ONpeAeNUTh MOTEHIMAT YKOHOMHUYECKOH M COIMabHOM CcyOiu-
Mallly 3THOCA MO MHIEKCaM KyJbTYPHOTO KOAAa M OOOCHOBAaThb BBHIBOJBI O COCTABISIOIINX
KYJIFTYPHOTO KOZAA, YXYALIAIOINX HOTEHLIHA 3KOHOMUYECKOW U COLMAIbHON aKTUBHOCTH
3THOCA.

Beenenue. OCHOBOM HCCIIEIOBAaHUS SIBISIETCSI OJHO U3 MOJIOKEHUN TEOPUU COLIUATBHO-
ro neiictBus M.BeGepa, yTBepknaroree, 4To Jr000e CONMaNbHOE IEHCTBUE HEUCTBYIOIIETO
muma OOBSCHSIETCA TPUBEPIKEHHOCTHIO €ro OMPENSNICHHBIM IIEHHOCTSIM U YOeKIeHHSIM
B KOHTEKCTE €ro JIMYHOW MHTepnpeTanud MotuBoB [1]. Cornacao monenn Xodcereae, 1eH-
HOCTH ONPEIEISIIOT OTHOIICHHE HE TOJBKO K COLMAIBHOM JESTENBHOCTH, HO U K UHBIM BH-
JlaM JIeATeIbHOCTH, BKITFOYasi SKOHOMHUYIECKYIO, TOMMTHIECKyIo [2]. B ycmoBusx rimobanm3a-
LU MUPOXO3SMCTBEHHBIX IPOLIECCOB U AKTUBHOI'O OTTOKA POCCHMCKHUX KOpeilles B Pec-
ny0nnky Kopest puKCUpyrOTCsI MpoOIeMbl alanTalui KOPEUIIEB-OMUTPAHTOB M MX TTOTOM-
KOB B KOPEMCKMX KOMIAHMIX W MEXIyHapOIHBIX Kopropanusax. B csoe Bpemst Xodcrene
MPUBOJIMII B KayeCTBE apryMeHTa CUTYyalldi0 B MYyJbTHHAIIMOHAIbHOW Koprmopanuu IBM,
rae paboTanu BeIXOAIBI U3 Oonee, yeM u3 50 ctpan mupa. B uccnenoBannu cyOaumanus
paccMaTpuBaeTcs Kak IMOTSHIHAN MpeoOpa3oBaHUs TICHXOJOTHYECKHX YCTaHOBOK 3THOCA
B peIlIeHHe MPUEeMIIEMBIX I 00IecTBa CONUAThbHO-3KOHOMHYECKUX 33 1a.

Jns qocTrKeHUs el ucclieJOBaHusl ObLIH:

1. IIpoBeneHbI TPYNNUPOBKH AHKET 11O BO3PACTHBIM I'PYIIIaM.

2. PaccuuTaHbl 1O Ka)I0W Bo3pacTHOM rpymnme mo meromuke I'. Xodcerene nHAekcs
KyJIBTYpPHOTO KOJa 1O MYCKYJIHMHHOCTH, WHAMBUAYaIU3MY; JUCTAHIIMPOBAHHOCTH OT BIia-
CTH, U30€TaHuI0 HEOOTPEICIEHHOCTH U CTPATErHYECKOMY MBIIICHHIO.

3. Onpenenensl (HaKTOPhI, CHUKAIOIINE IKOHOMHUYECKYIO U COLMANBHYIO CyOIMMAaIInio
3THOCA.

MeTtoasl M MaTepuaibl UccJIeq0BaHUsA. MeTOINKa aHAIN3a COOTBETCTBHSI HCCIIETye-
MBIX HHJEKCOB KYJIBTYPHOTO KOJa aKTUBHOCTH Y4YaCTHS 3THOCA B COLMAIBHON W YKOHOMH-
JecKoW KM3HU Oasupyercs Ha monokeHmsx pabotel . Xodcereme «Mogens Xoderene
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B KOHTEKCTE: IMapaMeTphl KOJIWYECTBEHHOW XapaKTepUCTUKU KYJIbTYp», T/Ie 3HAUUMBbIE 00-
IIECTBEHHBIE MIPOSIBIICHUS 3THOCA OOBSICHAIOTCS] YPOBHEM U AMHAMHUKON MHIEKCOB KYJIBTYP-
HOTO Koja. B kauecTBe MaTepuanoB HccIeI0BaHMS UCIOIB3YIOTCS PACCUMTAHHBIE aBTOPOM
MHJIEKCHI TIO pe3ynbTaraM 0O0pabOTKH NaHHBIX aHkeTupoBanus 2024 r. [3]. [ns ueneit te-
KYILETro MCCIEeIOBAaHNUS HHACKCH ObLIM MIEPEeCUnTaHbl 10 METOJUKE pacueTa HHAEKCOB X0d-
creqie B pa3pese Bo3pacTHbIX rpym: 10 30 net; ot 31 mo 45 net; ot 46 no 60 jet; crapiie
61 rona.

PesyanaTm HCCJIeJ0OBAHUA

1. JlucTaHIMPOBaHHOCTH OT BiacTu paccMatpuBaercs . Xodcrene kak mapamerp, 0OT-
pakaroNuil MPUHATHE STHOCOM COIUAIBHOTO W SKOHOMHUYECKOTO HEPABEHCTBA, ABTOKPATH-
YECKOTO yTpaBieHus. JlaHHbIe TI0 3HAYEHHUSM 3TOTO ITapamerpa Mo BO3PACTHBIM TpyIam
MpUBEACHBI Ha puc. 1.

71.30 71,22 71,22

71,20
o
® 71,10 71,07
it
o
| 71,00
<
o 70,90 70,87
"
=
¥ 70,80
=

70,70

70,680

go 30net 31-45neT 46-60net ot 81 roga

BospacTHble rpynnkl

Puc. 1. 3HaueHUs MHICKCA TUCTAHIIMPOBAHHOCTH OT BiIacTh 1o Xodcrene

HauGornee BrIcOKHE 3HAYCHHS MHJCKCA HAOJIIOaeM B BO3PACTHBIX IPYIIIAX «3PEIOCTHY
ot 31 mo 45 net u ot 46 10 60 jeT. 3HAYUTENBHO HUXKE ATOT MMOKa3aTeNb Y JIIOAEH cTapIieit
BO3pacTHOW Tpymmbl. [Ipu 3TOM, ompammBaeMble IOMYCKadW Kak IOJOXHTEIbHBIN (hakT
BMEIIATEIHCTBO OPTaHU3AIMH B JIMYHBIC Jieia paOOTHUKOB, HO C OINPEAeICHHBIMH OTOBOP-
KaMH, 4TO YKa3bIBaeT Ha MPUEMJIEMOCTh MaTEPHAIU3MAa CTapPILIEro WK CUCTEMBI, YTO CBOM-
CTBEHHO a3UaTCKOW KYJIBTYypE.

2. N30eranme HEOMpEIEICHHOCTH HENb3s BOCIPHUHUMATh Kak W30eraHue pHCKOB.
OHO CBSI3aHO C MPHUHSATHEM STHOCA HEOJHO3HAYHOCTH CMBICTIOB. JIJIT 3THOCOB C BBICOKUM
3HAYCHHEM HHJICKCAa XapaKTEpHA HETCPIUMOCTh K JIFOOOMY OTKJIOHCHHIO OOIIECTBEHHO
MIPUHATOTO TTOBEICHUS, OTPULIAHNE PAIIMOHAILHOTO MBIIUICHUS WHAWBUAIYYMa 0 OTHOIIIE-
HUIO K BJIACTSIM, TOTOBHOCTH TEPIIETh HEIIOOMMYIO paboOTy, MMEET MECTO AYIICBHAS Tsra
K IIpaBIJIaM, JTAXKe €CJIM UHAUBUIYYM HE MPHIEPKUBACTCS Ux (puc. 2).
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Puc. 2. 3navenus unaexca u3deranus HeonpeaeaeHHocTH o Xoderene

Camble «TPEBOXHBIMHY» OKA3aJIMCh TPYIMIBl CaMbIX MOJOABIX M caMbIX 3penbix. Camble
BBICOKHE ITOKa3aTeIM HHAEKca HaOMo1aloTcsa B OTBeTax Ha Bompoc: «Cinenyere nu Bel npa-
BUJIaM, TPAIULMAM Balllell 3STHUYEeCKOU Ipynmnbl?». CaMble HU3KHE MTOKA3aTeNn B OTBETaxX Ha
Bompoc: «['oToBeI 111 Bl B3aThCS 32 paboTy, KoTopas ABjsieTcss HOBOH i Bac?». Oto yka-
3BIBACT Ha HAJIMYUE CTPEMIICHHS K camopeanu3anui. OcoOeHHO OHa BBICOKA B Tpymiie oT 31
1o 45 ner.

3. UnnuBuayanusM Kak aHTHTE3a KOJUIEKTUBH3MY OTpa)kaeT CTENEHb MHTETPALuU de-
JIOBeKa B OOIIECTBO MM KOPIIOPATUBHYIO IpyImy. Bricokoe 3HaueHHe MHIEKCa [TOKa3bIBa-
€T, HACKOJNIBKO ciaba ceMbsi B HIMPOKOM IMMOHWMAaHHH, BKIIOYaromas 0a0ymiKy, HeAyIIKy,
JIaaed u Teryuiek. [ Takoro 3THOca BaKHO HAY4YHMTHCA KaK YUUThCA, a HE KakK JeicTBo-
BaTh (puc. 3).
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Puc. 3. 3HadyeHus MHICKCA HHAMBHIyan3Ma o Xodereae
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CaMbIil HM3KUH MOKa3aTeNlb WHAUBHAyaln3Ma B Bo3pacTHOU rpymnme 31-45 jet, xorma
UJET CTAHOBJICHHE CEMEN U MOJIOJBIE CEMbU HYXIAKTCA B MONAEPKKE CTAPIIUX U B3aUMO-
OTHOIIIEHUSI CTAHOBATCS 0oJee BaXXKHBIMU, YeM HHBIC JIMYHbIE 33/Ja4H, CTOSIINE Nepe] UH-
quBuayymamu. Ho 3THOC, nake IpencTaBUTENM CaMOM CTaplliell BO3pacTHOM TIpYIIIbD»
HE TOTOB ()OPMHUPOBATh MHCTUTYT OOJIBIION CEMbH, FOTOBOM 3allMIATh BCEX CBOMX WICHOB
B 0OMCH Ha MIPETAHHOCTb.

4. MyCKynMHHOCTb, HA MOW B3IJIAJ, JaeT AONOIHUTEIbHYIO COLUAIBHYIO XapaKTepH-
CTHKYy K WHAMBHIYyaJIN3My, OTpa)kas JOMHHHMPOBAHHE >KEHCKOTO MJIM MY>KCKOTO Hauana
B 3THOCE. BbICOKMI MOKa3aTeNb MYCKYJIMHHOCTH CBHJETENbCTBYET O IPEKIOHEHUU IEpen
CHJIBHBIMH M YCIICITHBIMH, Pa3/IeIeHUH SMOLMOHAIBHBIX POJIEH MYXKUMHBI M KEHIIHUHBI.
IIpu 3TOoM monnepxkuBaeTcd aMOMIIMO3HOCTh U MYKYMH M KEHIIUH. J[aHHBIE 1O WHACKCY
MYCKYJIUHHOCTH IIPUBEIEHEI Ha pHUC. 4.
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Puc. 4. 3naueHns MHIEKCA MyCKYJIHMHHOCTH 110 XodcTene

Camas BBICOKasl MyCKYJIUHHOCTD HaONIOAaeTCs B BO3pacTHOU Trpymme 46-60 yer, KoTo-
pBIE K 3TOMY BO3PAaCTy JOOMINCH OIIPENEICHHOTO YCIeXa, YeTKO OIPeIeHiIN CBOU mpodec-
CHOHAJIBHBIN TPEeK W BBIPAOOTaIHM HE3aBUCHMYIO MOJIENb HHIMBUAYAIBHOTO pecypcoodec-
TEeYCHUs CBOEH MaJIeHbKOM CEMBH.

5. KpaTkocpouHast uiu AOATOCPOYHAs OPUEHTAIMS 3THOCA OTpakaeT O 3HAYMMOCTHU
KOH(YIIMAHCKOTO HACJIEIUS I 3THOCA. JJoNrocpovHasi OpHEeHTAIUs OTPakaeT OTHOIICHUE
K yCIleXy, KaKk K pe3yibTaTy TpyJa U CTapaHui, a TakKe JOIMYIICHHS TOr0, YTO TPaAHIIHH
MOTYT MEHSTBHCS B 3aBHCHMOCTH OT ycioBHHA. KpaTkocpowHas opueHTalus OIpeneisieT
ycHex Kak yAady, CBITOCTh TPaIWIUi, MOTIEPKUBAET BAXKHOCTh COITMABHBIX 3aTpaT U I0-
TpeOaeHus.
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Puc. 5. 3HaueHns MHIEKCA TONTO-KPATKOCPOYHOM OpUeHTAIUH Mo XodcTeae

B nenom 3THOC mpuaepkUBaeTCs KpaTKOCPOYHONH OPHUEHTAIlMH, YTO TOBOPUT O ciaboif
MPUBEPKEHHOCTH TTaBHBIM KOH(YIHMaHCKMM TpaguuusM. Haubosee pa3sBuUTO cTparermye-
CKO€ MBIIUIEHHE Y caMOl cTaplieil BO3pacTHOM IPyIIbl, HO U3-3a2 BHICOKOTO YPOBHS UHIU-
BUAyaJIM3Ma 3TO IIOHMMaHHUE HEe HAcJIeAyeTCsl MIAALUIMMU BO3PACTHBIMH IPyNIIaMH.
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Kim En Sun

Independent researcher, business consultant, Yuzhno-Sakhalinsk, Russia,
kim.sofja201 1@yandex.ru

The research is based on M. Weber's theory of social action, which states that any social
action of an actor is explained by his commitment to certain values and beliefs. According
to the Hofstede model, values determine attitudes not only to social activities, but also to
economic and political activities. In the context of the globalization of world economic pro-
cesses and the active outflow of Russian Koreans to the Republic of Korea, problems of ad-
aptation of Korean emigrants and their descendants in Korean companies and international
corporations are being fixed. Hofstede cited as an important argument the situation at the
multinational IBM Corporation, which employed people from more than 50 countries
around the world. In the study, sublimation is considered as the potential for transforming
the psychological attitudes of an ethnic group into solving acceptable socio-economic prob-
lems.

During the research the questionnaires were grouped by age group, calculated group in-
dexes of the cultural code on muscularity, individualism; distance from power, avoidance of
limbo and strategic thinking; factors reducing the economic and social sublimation of an
ethnic group are identified.

COBETCKHUE KOPEMIIbI C CEBEPHOI'O KABKA3A — YYACTHUKH
BEJIMKOW OTEYECTBEHHOM BOMHDBI

H.A. Kum

He3asucumutit uccaeoosamens, Bonzozpao, Poccus, ilgiza@mail.ru

HecmoTps Ha nenopranuio coBeTckux koperues B 1937 1. ¢ JlanbHero BocToka B cpe-
Hea3uaTCKUe pecrnyOnKu, K Hayamy Benukod OTeuecTBEHHOH BOMHBI HEKOTOPOE KOJIHYE-
CTBO WX MPOXHKBajio B pernonax rora Poccun u CeBepHoro KaBkaza. ['ocynapcTBeHHas mie-
permucy HaceneHuss CCCP 1939 r. macumrtama 484 muir KopeHCKON HAITMOHATLHOCTH:
B Kpacnonmapckom kpae 217, OpmxonukuazeBckoMm (CraBponoisckom) kpae 108, Jlare-
cranckoit ACCP 47, Cesepo-Ocerunckoir ACCP 39, Yeueno-Uurymickoit ACCP 73, koro-
pBI€ TPYAWIHNCH, IPOXKUBAS CEMBSIMH, B HECKOJIBKHX PUCOBOIYECKHX X03sHCcTBax [1].

XOTsI KOpeHIieB, OTHECEHHBIX B TO BpeMs K paspsiay «HEOIaroHaJeKHBIX», CTapajHCh
He OpaTh B NIEHCTBYIOIIYIO apMUIO, M JTaXKe OBLIM CIydyau YBOJIBHCHUS, €CITH BCKPHIBAIACH
MOJUTMHHASL HAIIMOHAIEHOCTH OOHIa, OHM HAaXOMIMIIU CIIOCOOBI «MUMHUKPUPOBATH MO SIKY-
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TOB, Ka3axOB, KapeJoB, KaJIMBIKOB, OypATOB, «HCTOHLEB», YTOOBI C OpY>KHEM B pyKax 3a-
IIUIIATh CBOIO pOoAMHY. TeM He MeHee, ObIIIO0 M HeMajio O(QHUIIMAIbHO MOOMIM30BaHHBIX CO-
BETCKHX KopeileB. B crckax yqacTHUKOB OUTBBI 32 KaBka3 MokHO 00OHApYKHUTH (haMHIHN
MOOHMIIM30BaHHBIX KOPEHIIEB - MECTHBIX JKUTEJICH, 3ACUIHUX YPOIKEHIIEB, - a TAK)KEe MOOHIIH-
30BaHHBIX B APYI'MX BOCHHBIX OKpyrax. IIpum 3ToM m3BecTHO, 4TO OBLIM Clyyau HpenaTelib-
CTBa CO CTOPOHBI MECTHBIX TOPCKUX HAPOJOB, IOANEPKUBABIINX HEMIIEB.

Aptopckum kosutektuBoM (J.B. un, b.J[. [1ak, B.B. Iloit) B 2011 r. onyOnukoBaHO
o0mMpHOE HccieoBaHne 0 372 ydacTHHKAaxX BOWHBI W3 YHCIA COBETCKHUX KOpeHIeB [2].
Kpome Toro, rnononHsieMble ClieMaTU3UPOBaHHbIE HHTEPHET-CANUTHI, TIOCBSILEHHbIC TAMSITH
BOMHBI, SIBJISIOTCS HMCTOYHMKOM [UIsl TMPOAOJDKAIOIIETOCS IOMCKA HOBBIX HMeH [3-8].
Huxe npencraBineHsl pe3yiapTaThl MOMCKa MMEH COBETCKUX KOPEHIEB, yYacTBOBABIIMX
B OutBe 3a KaBka3 u CTamuHrpaackoii OMTBeE, K COXaJCHUI0, 0€3 MoapOoOHbIX Ouorpaduue-
CKUX JAaHHBIX.

IIpu3Bansl n3 CeBepo-OceTtnnckoii ACCP (Opr:KOHMKHI3eBCKOI0 Kpasi):

Kum Poman Annpeesuu, 1905 r. p., npusBan OpaKOHMKHI3EBCKUM TOPBOECHKOMATOM,
KpacHoapMeell, MeCTO CITyKObl 24 carepHas Opurana, nponai 6e3 Bectu 26 oktaops 1942 r.
B Kabapauno-bankapckoit ACCP, c. Jlecken-2.

N3 Jlaprkoxckoro paiioHa Npu3BaHbl LIECTb KOPEULIEB.

Kum HAmutpuii, 1902 r. p., mecto poxaenust I[Ipumopckuii kpail, Xacanckuil p-H,
[Tocwet, mpuzBan aprrkoxckum PBK, 03.09.1941, psmoBoii, npomnan 6e3 Bectu nox Cra-
JIUHTPAJIOM.

Kum JlaBein (dasun), 1910 . p., npusBan 03.09.1941. JlaprkoXCKUM pailBOEHKOMATOM,
KpacHoapMeell, psiIoBoi, ymep ot pan 27.07.1943.

AH AmnHa, 1927 r. p., TUIeMSHHHUIIA BBIIIeyKa3aHHbIX OoinoB Kuma Imutpus n Kuma
JaBuna, konana oKombl, paboTaia B MpUPPOHTOBEIX rocnuTansx OpmxkoHuKua3e, Poctosa-
Ha-/{oHy, XapbKkoBa, HarpaxkJeHa Meqanblo «3a 1o0JecTHhIN Tpyn B Benmukoit OTedecTBeH-
Hoii BoitHe 1941-1945 rr.».

Kum [leun Wuronosud, mecto poxaeHus Jlaprkoxckuii p-H, c. bpyT, mpu3Ban Xaca-
BIOPTOBCKMM TOPBOCHKOMATOM, DPsIOBOH, moxopoHeH B benroponckoi 061., IIpoxopos-
CKUH p-H.

Kum [lexan WruatoBuy, 1910 r. p., Mecto pokaeHus u mpusbiBa Jlaprkoxckuil p-H,
KpacHoapmeet, your 29.12.1941 B Kypckoii obnactu.

Kum I'yan Cyn, 1904 1. p., mpu3Ban B 1941 1., JlaprkoXCKUM paitBOGHKOMATOM PSITOBOM.

Ten Man-Can (Ter Man Cek), 1914 1., mpusBan 03.09.1941 J[aprkoxckum paiiBOEHKO-
MaTOM.

IIpu3Bansl 3 KpacHogapckoro kpas:

Hpo3nosckuit Brnagumup WMuHOkeHTheBHY, 1908 r. p. YpoxkaeHusii Hu Bragumup
AdanaceeBud, poamwicsa B A. Kpa66s Huxonbck-Yccypuiickoro yesna [Ipumopckoit obia-
cru. [lpusBan KpacHomapckum ropsoenkomaroM 7 utoist 1941 r. B BoeHkoMare Ha3Baics
skyToM. IlommonkoBHuK. Harpakmen opaeHamu OTedecTBEHHON BOWHBI [ CT. (ABaskmbrl:
1945), II crt. (1944), Kpacuoit 3Be3nnr (1956), memansmu «3a GoeBbie 3aciayru» (1951),
«3a obopony Kakaza» (1944), «3a B3arue bymanemra», «3a B3situe BeHb», «3a ocBo-
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ooxnenne Ilparm», «3a mobeny nan ['epmanmedi B Benmkoit OtedecTBeHHOH BoOiiHE
1941-1945 rr.», «3a mobexy Hax SmoHUEH.

Kum Brnagumup, edpeiitop, npusBan B Kpacnomape 16.05.1942, narpaxxaéH Menaibio
«3a obopony Kaskaza». Oxonuanue 6oeBoro mytu 23.07.1944.

Horaii Anexcanap Edumosuy, 1912 1. p., MecTo poxaeHusi: AHarckuii p-H, cT. Hary-
xaeBckas, nmpuszBaH KoncrantuaoBckuM PBK, Vikpaunckas CCP, kpacHoapMeer, psIoBOH,
JIBAX/Ibl HArpaX<JIeH MeJaNblo «3a OTBary».

Kum Anatonuit IBanoBuy, 1926 r. p., mecto poxaeHus: OTpagHEHCKUHA p-H, IPU3BAH
B 1943 r., kxpacHOapmeer, morud 23.08.1943, mo HAITMOHATEHOCTH 3aITUCaH KaK «ACTOHEII.

Kum Hukomaii I'puropseBuu, 1912 r. p., npusBan Apmasupckum ['BK, 01.01. 1941,
nponain 6e3 Bectu 31.07.1941 B CMmoneHCcKo# 00acTH.

IIpusBanbl u3 Jarecranckoii ACCP:

JIm borep, 1915r.p. Ilpm3Ban Kywmropkanuuckuit PBK, KymTopkamuunckuii p-H
14.09.1942, psinoBoi.

JIu Crenan U., 1921r.p. IlpuzBan Kymropkamunckuit PBK, Kymropkanuuckuii p-u
14.09.1942. JlemobunuzoBad B 1945 T.

IIpu3BaHbl U3 APYrux mMect, BoeBasu 3a Kapka3s:

JIn Anekceii ®enopouy, 1922 r. p., Mmecto poxaenus: Kabapnuno-bankapckas ACCP,
r. Maiickuii, HarpaxxneH OpaeroM OTedecTBEHHOW BOWHEI 11 CT.

AHn Jlos-Cy, 1909 1. p., MecTo poxxaenus: Kopes, npussat B psaasl PKKA Kesckum PBK
Y amyptckoit ACCP 26 utons 1942 r., kpacnoapmeen, wien BKII(6), mpusHan npomaBmimm
0e3 Bectu B aBrycte 1943 r. [Iaturopckum ropsoeHkoMaToM CTaBpOIOIBECKOTO Kpasi.

Kum Hukomnait Aunpeesud, 1904 r. p., mecto poxxaenus:: MonoroBckas o0:1., ITokpos-
CKHil p-H, TBapJ1H NOATMOJIKOBHHK, HArpaXx1eH Meaaibio «3a obopony Kaskazay.

Taxum 06pazom, COBETCKHE KOpeHIbl, Oyayun naTpuoTaMu cBoeil PonuHbI, CTpeMUITUCH
y4acTBOBaTh B €€ 3alllUTE C OPY)KHEM B pyKax, HPOsIBIAA XpaOpPOCTh, BBIHOCIUBOCTh U MY-
’kecTBO. KTO-TO mpoiien BCio BOHHY U OCTaJICs B )KUBBIX, KTO-TO I1aJl CMEPTHIO Tepost B OUT-
Bax 3a KaBka3, CTanmuHrpaza u Ha Ipyrux MoyigX CpaKeHUH. boabIIMHCTBO U3 BOMHOB, MIpH-
3BaHHBIX B I0)KHOPOCCHUICKHX PErHMOHAX, B MUPHON XHU3HM 3aHUMAIIUCh PAa3BUTHEM PHCO-
BOJICTBA IO TOCYIapCTBEHHOM MTpOrpamMmme.
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SOVIET KOREANS FROM THE NORTH CAUCASUS - PARTICIPANTS
OF THE GREAT PATRIOTIC WAR

L.A. Kim
Independent researcher, PhD in Sociology, Volgograd, Russia, ilgiza@mail.ru

Before the Great Patriotic War, according to the 1939 USSR state population census,
there were 484 people of Korean nationality living in the southern regions of the RSFSR
who worked in several rice farms [1]. Despite the fact that Soviet Koreans were not taken
into the active army, they appropriated the nationalities of the Mongoloid peoples of the
USSR in order to defend their homeland with weapons in hand. However, there were also
many officially mobilized Soviet Koreans from the Caucasus and other parts of the country,
whose names can be found in the lists of participants in the Battle of the Caucasus. This ar-
ticle uses an extensive study of 372 Soviet Korean war participants, published in 2011 [2].
Specialized Internet sites dedicated to the memory of the war are a source for the ongoing
search for new names [3-8]. Below are the results of the search for the names of Soviet Ko-
reans who participated in the Battle of the Caucasus and the Battle of Stalingrad. Called up
from the North Ossetian ASSR (Ordzhonikidze region): Kim Roman Andreevich, born in
1905, went missing in 1942 in the Kabardino-Balkarian ASSR. Six Korean rice growers
were called up from the Dargkokh district: Kim Dmitry, born in 1902, called up on Septem-
ber 3, 1941, went missing near Stalingrad; Kim Davyd (David), born in 1910, called up on
September 3, 1941, died of wounds on July 27, 1943; An Anna, born in 1927, dug trenches,
worked in front-line hospitals; Kim Dein Ingonovich, died and was buried in the Belgorod
region; Kim Dekan Ignatovich, born in 1910, died in the Kursk region; Kim Guan Sun, born
in 1904; Ten Man-San (Ten Man Sek), born in 1914,

Called up from Krasnodar Krai: Drozdovsky Vladimir Innokentievich, born in 1908;
born Ni Vladimir Afanasyevich. Said he was a Yakut. Lieutenant Colonel. Awarded the Or-
der of the Patriotic War 1st class, the Order of the Red Star, the medals "For Military Mer-
it", "For the Defense of the Caucasus", "For the Capture of Budapest", "For the Capture of
Vienna", "For the Liberation of Prague", "For the Victory over Germany in the Great Patri-
otic War of 1941-1945", "For the Victory over Japan"; Kim Vladimir, corporal, awarded the
medal "For the Defense of the Caucasus"; Nogai Alexander Efimovich, born in 1912, twice
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awarded the medal "For Courage"; Kim Anatoly Ivanovich, born in 1926, died on
23.08.1943, recorded as "Istonets" (Estonian) by nationality; Kim Nikolai Grigorievich,
born in 1912, went missing in 1941 in the Smolensk region.

Called up from the Dagestan ASSR: Li Boger, born in 1915, called up on 14.09.1942,
private; Li Stepan ., born in 1921, called up on 14.09.1942, demobilized in 1945.

Called up from the Kabardino-Balkarian ASSR: Li Aleksey Fedorovich, born in 1922,
awarded the Order of the Patriotic War, 2nd class.

Called up from other places, fought for the Caucasus: An Dong-Su, born in 1909, place
of birth: Korea, called up in the Udmurt ASSR on 26.08.1942, went missing in August 1943
near Pyatigorsk; Kim Nikolai Andreevich, born in 1904, place of birth: Molotov region,
Guards Lieutenant Colonel, awarded the medal "For the Defense of the Caucasus". Thus,
Soviet Koreans, being patriots of their homeland, sought to participate in its defense with
weapons in hand, demonstrating bravery, endurance and courage. Some went through the
entire war and remained alive, some died a hero's death in the battles for the Caucasus, Sta-
lingrad and on other battlefields. Most of the soldiers called up in the southern Russian re-
gions were engaged in the development of rice cultivation in peacetime under the state pro-
gram.
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MOJIbCKHUE JUIIJIOMATHBI O HAYAJIE IEPETOBOPOB O TIEPEMUPUHN
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CraTps mpeAcTaBiseT HEOMyOIMKOBaHHBIE apXHUBHBIE JOKYMEHTHI AMIJIOMATOB ITOJb-
CKOTro nocoJsibcTBa B [IxeHbsHE, ocBeIarole Hauyano NeperoBopoB o nepemupun B Kopeii-
cKkoil BoMHe B cepeauHe 1951 roga. JJoKyMEHTHI MO3BOJSIOT PACIIMPUTH MCTOUYHUKOBYIO
0a3y, pacKphITh OTZENbHBIC BOGHHbIE U JUIUIOMAaTHUCCKHE aCIEKThl HAYaJIbHOIO 3Tama Ie-
PETOBOPOB, MO3UIMH B HUX CTOPOH-YYaCTHHUKOB.

Kopetickas Boitra 1950-1953 Tom0B — OAWH W3 KPYHTHEHIINX BOOPYKEHHBIX KOH(IIHUK-
TOB mepuoaa cymectBoBanus SntuHcko-lIloTcmamckoi cuctembl. HauaBmasics 25 uroHsS
1950 rona oHa ABakIBpl MpoKaTUiach Mo TeppuTropuu Bcero Kopeiickoro momyoctposa:
cHadaja oT 38 mapajuieny Ha 0T, 3aTeM Ha ceBep A0 rpaHullbpl ¢ Kuraem, a motoMm crabuim-
3upoBanack jgeroM 1951 roma mpumepHO 1Mo TO# ke 38 mapamienu. ITOT IOl MHTEHCHBHBIX
BOCHHBIX JIEHCTBUI, COMPOBOKIABIINNICA OIPOMHBIMH JIIOJCKUMU U MaTepHalbHBIMU TOTe-
PSMHU, MOKHO TPAKTOBATh KAaK MEPUOJ MaHEBPEHHOU BoMHBI. OHA B 3TOT NepUo Hepepocia
13 BHYTPUKOPEHCKOTO KOH(IMKTa B MHTEPHALMOHAIHHBIN, B CIEJICTBHE BOBIICYCHHS B BO-
€HHBbIE JEHCTBUS APYTUX Y4acTHHUKOB. CeBEpOKOPEMCKYI0 CTOPOHY MOJEPKUBal CBOMMHU
nooposonbuamu Kutaii n onocpenosanno CCCP, roxxHOKOpeiickyto — Boiicka OOH, ocHOBY
KOTOPBIX COCTABJISUIM aMepuKkaHckue Boicka. Jletom 1951 rona crano sicHO, YTO HU OJIHA U3
CTOPOH KOH(JIMKTa HE B COCTOSHHH JIOCTHYh CBOMX LeNicii BOGHHBIM ITyTEM, CIIEIACTBHEM
4yero ObUTH HA4YaBIIMECS MEPETOBOPHIL.

O Kopelickoil BoiiHE B 1I€JIOM, HATUCAHO MHOT'O HAYYHBIX TPYIOB C IIPUBJICUCHUEM pa3-
HOOOPA3HBIX NCTOYHUKOB. ABTOP XOTEN OBl JOITOJIHUTH UCTOYHUKOBYIO 0a3y MO BOWHE eI
OJIHM HMCTOYHHKOM: JOKyMeHTamu auruiomaTtoB [lonsckoit Hapomnoit Pecry6muku, koTo-
peie HaxonsaTcs B ApxuBe MunuctepctBa Wuoctpannbix [lenm Ilombckoit PecryOmuku.
DTO COOOIICHHSI MOIBCKUX AWILIOMATOB B [IXeHbsHE mMonbckoMy MMUJI, gacTe nx mmeeT
TPUP «CEKPETHO» WM «COBEPIICHHO CEKPETHO». X TEpMHUHOIOTHS M OIEHKH COOTBET-
CTBYIOT TOTJAIIHEH OQHUUIMAIBLHON JUHUM MOJBCKOTO TocyAapcTBa. JJOKYMEHTHI comepKar
Kak o(puInanbpHbIe MaTepHalibl, TaK U CBEJCHHs HeopHUIansHOTo Xapakrepa. Muadopmanus
MOJILCKUX JTUTIOMATOB TIO3BOJIMT JOMOJHUTH (pakTrueckuii marepuai o Kopelickoii BoiiHe.
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C cepenunsbl 1951 roma qoHECEHHS MOIBCKUX AWIJIOMAaTOB HHPOPMHUPYIOT O HaJaje Ime-
PErOBOPOB BOIOIOMIMX cTOpoH. [IpuBoamiock coobmenue LleHTpanbHOro TenerpadHoro
arearctBa KH/IP o mepBoM 3acemannu Ha mieperoBopax 10 wroist ¢ ygacTueM mpeicTaBuTe-
neit komanmoBaHus Kopelickoil HapoaHOW apMuH, KUTaHCKHX TOOPOBOJIBIIEB, C OOHOU CTO-
pounsl, u Boiick OOH, ¢ npyroil. B HEéM roBOpHIIOCE, YTO B MEPBOM YTPEHHEHN YaCTH BBICTY-
MWIK: TIpeAcTaBUuTeNb kKoManaytomiero Boiick OOH Pumxyait Bune-anmupan Jxoit u npen-
craButenu Kopeiickoit Hapoguoit Apmuu renepan Ham Hp u xuraiickux 100pOBOJIBIIEB
Jya XBa. B BedepHeit yacTu 3aceqaHus IPEICTABUTEITN 00EUX CTOPOH OOMEHSITUCH MHEHH-
SIMU TI0 00Cy>KIaeMBIM BOIIPOCaM.

ATEHTCTBO Mepeaaso ColepKaHue BRICTYIIICHUH KOPEHCKOro U KUTalcKoro MpeicTaBu-
tenei. Ham Mp B kauecTBe OCHOBHOTO YCJIOBHA TMepeMHUpHs Ha3BaJl OTBOJ BOWCK oT 38 ma-
pajuieny, a A HelONMyIIECHUs BO300OHOBJICHUS BOMHBI OH CUUTAJ, YTO «HY)KHO PEIIUTH PSA
Ba)KHBIX BOIIPOCOB O BBIBOJIE MHOCTpPaHHBIX BOMCK u3 Kopew». Beimm mepeunciieHsl KOH-
KpeTHbIE MpenoxeHus s nepemupus. [Ipennaranocs npexiae BCero «OTHaTh NMPHUKa3bI,
4T0OBI BOMCKA O0CHX CTOPOH INPEKPATHIM BOCHHBIEC NICHCTBUS», a IJISl 3TOTO CYXOITyTHBIC
BOMCKA JOJDKHBI «IIPEKPAaTUTh HACTYIUICHHS, HaNaJCHUE M Pa3BEIKy», MOPCKOH (ior —
«TIPEeKpaTUTh KaHOHALy, ONOKamy, pa3BedKy», aBHAaUUs — «IPEKPaTUTb OOMOapIUPOBKY
U pa3BeaKy». BTopeiM TpeGoBaHMEM OBUI OTBOJ BOWCK: OHH «OJHOBPEMEHHO IOJKHBI
otoiitu 10 kM ot 38 mapajuienn» U Ha 3TOM HPOCTPAHCTBE MOABUTCA HEWUTpaidbHas 30HA.
VYrpasieHue B 3Toi 30He OyIeT Takoe e Kak 10 Hadana BoiHbel. OIHOBPEMEHHO Mpeasiara-
JIOCh YCKOPUTH TIEPETOBOPHI 00 0OMEHE BOCHHOIUIEHHBIMH. HakoHel, BaKHEHIINM Tpeio-
JKEHUEM, KOTOPOE CTaHET «OCHOBOM IPEKpAllleHHUs] BOEHHBIX nelcTBui B Kopee u MuUpHOTO
pemenus Kopeiickoro Bompocay, ObIT Ha3BaH BBIBOJ BCEX MHOCTPaHHBIX BOMCK. IIpemcra-
BUTENb KUTaWCKuX N0OpoBosbleB JyH XBa COMMIApU3NPOBAIICS C MPENIOKECHUSIMU CEBe-
POKOpEHCKOH CTOPOHBI: «YCTaHOBHUTh PYyOEKHYIO 4depTy Ha 38 mapansieny, MpeKpaTHB
OTOHB C 00EHMX CTOPOH, U BBIBOJI BCEX WHOCTPAHHBIX BOWCK — 3TO BOJISI M CTPEMIICHHE HAPO-
noB Kopen u Kurasi» [1, om. 22, 1. 414, 1. 56-58].

CayxeOHas 3anucka cekpetaps noconbsctBa [IHP B IIxenbsne P. [lepenacuHbckoro ot
15 utons 1951 ronma MOTMONHSET CBEACHUS O Havaje IMeperoBOpOB, MOTyUYeHHBIE U3 HEODH-
HUAJIBHBIX Pa3roBOPOB. YKa3bIBaJIOCh MECTO MPOBeAeHUs neperoBopoB — Kacon Ha 38 ma-
pajieny, a U3 UX yYaCTHHKOB C CEBEPOKOPEHCKON CTOPOHBI Ha3BaHBI MUHUCTP OOOPOHBI
IMax Hou Lo, Hauanpauk ['eHepanpHOro mtada Ham Up, renepan Jlu Llan 3o, a Taxxke
MIPEICTaBUTENh KUTAUCKIX JOOPOBOILYCCKUX BOWCK Xe Ban.

B 3ammcke ObUT MpeACTaBICH PACIIMPEHHBIA CIIHCOK YCIIOBUN CEBEPOKOPEHCKOM CTOpO-
HBI K I0)KHOKOPEHUCKON U aMEPUKAHCKOM:

«1. IlpexpamieHne orHs Ha cyllle, MOPE U B BO3AYXE.

2. OOMeH BceX BOEHHOIUICHHBIX (IIPH STOM NO0ABISIETCS, YTO HE OJWH 3a OJHOTO,
a BCEX Ha BCEX).

3. OcBoboxaenne B FOxHOI Kopee Bcex MOTUTHYECKUX 3aKITIOUEHHBIX.

4. OcraBnenne B Kopee Tpancnmopra m MaimnH, 3aXBau€HHBIX aMEpHUKaHIAMH (peub
UAET 0 MapoBO3aX, BaroHax, aBTOMOOMIISIX M MallIMHAX, KOTOPbIE BRIBO3UIIMCH BO BPEMS OT-
X0/1a).
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5. Co3pnanue HelTpanbHOH 30HBI, Mosica mupuHoi 20 kM T. €. 10 km Ha CeBep u 10 kM
Ha IOr ot 38 mapamenmy.

Bomnpoc o BeiBozie amepuKaHCKUX BOMCK U3 Kopen HCKIIIOUEH U3 NTOBECTKH JHSI IIEPETo-
BOpPOB, TaK KaK aMEpPHUKaHIIbI 3aBUJIM, YTO CAaMU HE MOTYT €0 pelaTh, IOCKOJIBKY 3TO BOM-
cka OOH 1 UMEHHO ¢ HeHl Hy»KHO pelIaTh 3TOT BOIPOC.

Ha MomeHT HamucaHus CiTy>)kKeOHOW 3alHCKH TEeperoBOphl ObLTH MpepBaHBI, KaK TaMm
YKa3bIBAIOCh, «(OPMAITBHO 10 JIBYM TPUYHHAMY: W3-3a MPHOBITHS 20 HECOTIIAaCOBAHHBIX C
KH/IP xypHanucToB U HEAOCTHKEHHS COTJAcHUsl M0 HEUTpallbHOM 30He. BTopas mpuunHa
BO3HHUKJIA TIOTOMY, YTO «aMEPHKAHIIBI XOTAT OTCUMTHIBATh 20 KM OT HaMBBICIIETO IMyHKTA
muann pponTa Ha Ceep». B To ke BpeMs nMenuch U MOoJI0XKHUTeIbHbIe Tpu3Haku: B Kacone
co3maércsi coBMecTHas aaMuHUCTparus, a Kum HUp Cen 3asgBuiI, 9TO CHIOpPHBIE BOIPOCHI —
3TO «TPUBHAIBHBIC BOMPOCHI M K3-32 ATOr0 KOH(EPEHIUS HE IOJKHA OBITh COpBaHAY.
[TosTOMY yTBEpKIAIOCh, YTO «TOCHOACTBYET o0Ilee yOeKICHUE, YTO TIEPEroBOphl OyayT
BO300HOBJIEHBI U YTO Oy/ET JOCTUTHYTO COTJIAIlIEHUE).

Boiina B 3TO BpeMs BcTynajla B HOBBIM 3Tall — NO3WIIMOHHBIA M OMHMCAHUAM BOEHHBIX
JEHCTBHIA B 3amKCKe OBLJIO YJEIEHO HEMHOTO BHHUMAHHSA. «...KOJOHHBI JTOOPOBOJIBUECKUX
KATAlCKUX BOMCK MAYT HempepblBHO. EqyT aBTOMOOMIN, TaHKHM, apTHILIEpHs, a TaKxKe Ka-
TiomH. [IXeHbsIH ceffyac MOIIHO OKPYXEH NMPOTHBOBO3AYIIHON apTHiuiepuei... CaMonéTh
JIOBOJIGHO YacTo OoMOapaupyioT IIXeHbsH, HO yXe ¢ OONBIION BHICOTH», — TOBOPHIOCH
B JOKyMeHTe. [l moaroroBku komanaupoB B KHJIP B mocnennee BpeMsi OTKPBUIOCH MATh
BOCHHBIX WKOJ. [lodbckuii AWMTUIOMAT BBICKA3bIBaJl IMpeJIOKeHHe, 4yToObl [lonbina B3sia
med)CTBO HAJ| OJHOM M3 TaKUX IIKOJI: 3TO CTajo OBl KOHKpeTHOU momorisio KHIP u onHo-
BPEMEHHO «00JIErdymiIo OBl HaM UCIIOJIB30BaHUE OTIBITA TIOCIETHEN BOWHBIY. ABTOP 3alUCKU
coolmIan Takke, CChUIAsICh Ha TOKMICKOE paguo, YTO TOTNAIIHHA MHHHUCTP OOOpOHBI
Ionemm K. PoxoccoBckuit «MoOUIM3yeT JOOPOBOIBIEB A KOMMYyHUCTHYecKo Kopeny,
9TO COOTBETCTBOBAIO CBeneHUsAM O mpuesne B KHJIP HECKONBKUX MOIBCKAX OQHUIICPOB-
BBIITYCKHUKOB aKaJIeMHH B IIOMOIIb MOJILCKOMY BOCHHOMY aTTaule B [IXeHbsiHE OJIKOBHUKY
B. Cacumy [1, on.52, 1. 414, 1. 54-55]. Cam Cacum moru6 B centsiope 1951 rona Bo Bpems
aMepuKaHckoi 6ombapaupoBku [1, om. 22, 1. 416, 1. 1-7].

Wudopmarus P. Jlepenacuabckoro ot 26 utons 1951 roga kacanace nmpuéma B [IxeHb-
stHe N1t auruioMatoB Mourosnuu, Benrpun, YexocnoBakuu u Ilonsmm. Ha HEM MUHHCTD
unoctpannbix gen KH/P IMak Xen Ex npenocraBui HeoUIMAIbHY O HHPOPMALIUIO O TIPO-
JOJDKAKoLIUXCs ieperoBopax B Kacone mo onpezneneHuto NoBecTky OHS. bbuin Ha3BaHbI ye-
TBIpE BOTPOCa, IO KOTOPHIM CTOPOHAM YAAIOCh MOCTHYh coryacusi: «1/ [Ipexpaiienue oras
Ha cyIIe, B BO3IyXe M Ha Mope, 2/ co3nanue HelTpaiabHoi monockl 20 kM T. €. 10 kM Ha ce-
Bep or 38 mapamwtenu u 10 kM Ha tor ot 38 mapaiienu, 3/ co3JaHHe KOMUCCUH JIJIsl KOH-
TPOJIS HaJl BEITIOJTHEHWEM YCIIOBHIA MPEeKpalieHus oras u 4/ 00MeH BOSHHOIUIEHHBIMIY. [1o-
MIPEXKHEMY OCTABAJICS HEPEIIEHHBIM BOIIPOC O BBIBOAE MHOCTPAHHBIX BOWCK u3 Kopeu, mo-
CKOJIbKY «aMEpHKaHLBI HEe XOTAT ero 00CyXAaTh, YTBEpXKIasi, YTO 3TO BOIPOC TONUTHYE-
CKUIi, a HE BOCHHBIA U 4YTO Boiicka He amepukaHnckue, a OOH». MuHucTp ckaszan, 4yTo Ha
KQXJIOM 3aCeJaHUH «aMEpPUKAHLIBI CHUMAIOT 3TOT BOIPOC C MOBECTKH JIHS, HO Mbl CHOBA €TI0
craBuM u auckytupyem». KH/IP Oyzner HacTamBaTh Ha BBIBOJC WHOCTPAHHBIX BOMCK, HO
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MUHHUCTP MPHU3HAI, YTO «TPYIHO MPEABHIETH Pe3yJabTar»y. MUHHUCTP TaKKe COOOIIMI M-
miomaram o Hamepeann KH/IP moctaBuTh BOIIPOCH 00 0CBOOOXKICHHN TOJUTUICCKUX 3a-
KIIFOUEHHBIX U BO3BpaTE 3aXBAUYCHHOTO TPAHCIIOPTA, HO OTKA3aJUCh OT ATOTO, MOCKOJBKY
«HIPEIBUICTNUCH TOoNTUEe AUCKyccum» [1, om. 22, 1. 414, n. 50].

[IpencraBineHHbIe apXUBHBIE MAaTEPHAIBI TIO3BOJISIOT OTOHUATE TPEACTABICHHIE O Pa3-
JTUYMSAX B TIO3WIMSAX CTOPOH Ha IEpPEeroBopax, Hadajie IMpolecca HEKOTOPOTO CONMKEHHS
MO3ULUKA B XOJIe STUX IMEPErOBOPOB, MOMBITKH, UCHOJB3YS MPOAOJKEHHE BOCHHBIX JCH-
CTBUI1, MOBJIMATH Ha IIEPETOBOPHI M HA U3MEHEHHE MO3UIIIH TPOTHBOIIOIOKHON CTOPOHBHI.

CIIMCOK JIMTEPATYPbBI

1. ApxuB MunnctepctBa UHocTpanusix eno ITonsckoit PecryOmmxm, dhong 11.

BUOT'POUA

S, Kum Urops KoncrantuHoBUY, paboTato B 001acTh OOIIECTBEHHBIX HAYK U CIICIHA-
IM3UpYIoCchk Ha mctopud. Paboraio morneHToM Kadeapsl BCeoOLIed HCTOPUM M METOIUKH
NpenoJaBaHusl UCTOPUM U 0OLIecTBOBEeAeHUS B Bojirorpaackom rocynapCTBEHHOM COLH-
aIbHO-TIEJaTOTHYECKOM YHUBEpcuTeTe B ropoje Bomrorpage. Kanaupmar mcropuyeckux
Hayk ¢ 1988 roma. O6nacTe MOMX Hay4YHBIX HMHTEPECOB BKIIOYaeT HCTOpHIO [lombim
MEKBOCHHOTO II€pHOJa, HOBeHIIyo uctopuio Kopen n mcropuio Kopé-capam COBETCKOTO
Y TIOCTCOBETCKOTO IIEPHOAA.

POLISH DIPLOMATS ON THE START OF TALKS ON ARMISTICE
IN THE KOREAN WAR

LK. Kim
Volgograd State Socio-Pedagogical University, Volgograd, Russia, genhist@vspu.ru

The Korean War of 1950-1953 was one of the largest military conflicts during the exist-
ence of the Yalta-Potsdam system. It began on June 25, 1950, and swept across the entire
Korean Peninsula twice: first from the 38th parallel to the south, then north to the border
with China, and then stabilized in the summer of 1951 along approximately the same 38th
parallel. This year of intense military action, accompanied by enormous human and material
losses, can be interpreted as a period of maneuver warfare. During this period, it evolved
from an intra-Korean conflict into an international one, as a result of the involvement of
other participants in the military actions. The North Korean side was supported by China
with its volunteers and indirectly the USSR, and the South Korean side by UN troops, the
bulk of which were American troops. In the summer of 1951, it became clear that neither
side in the conflict was able to achieve its goals by military means, which led to the begin-
ning of negotiations.
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Since mid-1951, reports from Polish diplomats have been informing about the beginning
of negotiations between the warring parties. The article presents unpublished archival doc-
uments of diplomats of the Polish embassy in Pyongyang, covering the beginning of the ne-
gotiations on an armistice in the Korean War in mid-1951. They are located in the Archives
of the Ministry of Foreign Affairs of the Republic of Poland. The documents allow us to
expand the source base, to reveal individual military and diplomatic aspects of the initial
stage of the negotiations, and the positions of the parties involved.

The presented archival materials allow us to supplement our understanding of the differ-
ences in the positions of the parties in the negotiations, the beginning of the process of some
convergence of positions during these negotiations, attempts, using the continuation of mili-
tary actions, to influence the negotiations and change the position of the opposing party.
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POJIb MAI'KUX HABBIKOB B PA3BUTHUHN YEJIOBEUECKOI'O KAITUTAJIA
B POCCUMCKHNX MEXIYHAPOJHBIX KOMITAHUSX

K.M. Kum, E.A. Bopoaun, A.B. Onernna

Hayuonansuulii uccnedosamensbckuil ynugepcumem «Bvicuias wikona skonomuxuy,
Canxkm-Ilemepoype, Poccus;
kmkim@edu.hse.ru, eaborodin@edu.hse.ru, avonegina@edu.hse.ru

B ycmoBusax rimobanm3anii WU MEHSIOIIMXCS OM3HEC-TpeOOBaHWK KadecTBO YeIOBEUe-
CKOT'O KamuTaja OnpeelnseTcss He TONBKO (hOpMaTbHBIM 00pa30BaHUEM, HO M «MSTKHMUY
HaBbIKaMH. B mcciaenoBanun npoaHanusuposano 6onee 600 oObsIBIEHHH O BaKaHCHUSAX Ha
BeIylIel poccuiickod miaTdopme ¢ momompio MetogoB OLS U KBaHTHUIIBHOW perpeccuu
JUIS OLIEHKH CBSI3M MEXIy IIPOSIBIEHHEM MATKHX HAaBBIKOB U YPOBHEM 3apaOOTHOW IUIATHI.
KavecTBeHHas yacTh BKJIIOYAET SKCIEPTHHIE MHTEPBBIO U 0030p JTUTEPaTyphl, MO3BOJISIO-
IIMe TOHSTh, KaK padOTONATeIM B3BEILUBAIOT «MATKME» HABBIKU IO CPAaBHEHHIO ¢ (op-
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MaJIbHBIMH KBaJH(PUKaUUsIMH TpU HaiiMe. Pe3yabTaThl MOKa3bIBalOT, YTO HABBIKH JIMAEP-
CTBa, TIEPETOBOPOB M KOMAHIHOHN PabOTHI YCTOWYHUBO KOPPETUPYIOT ¢ OoJIee BEICOKOH OIIa-
TOW TpyJa, XOTs CHia 3TOTO dPQPEeKTa BApbUPYETCs] B 3aBUCHMOCTH OT OTPACIH M JOJDKHO-
CTH. MsTKHe HaBBIKH PAacCMaTPHUBAIOTCA HE MPOCTO KakK JOMOJHUTENbHBIE KauecTBa, a Kak
CTpaTernyecKue aKTUBBI, TIOBHIIIAONINE aJaNTHBHOCTh OPTaHU3allui B YCIOBHSIX CIIOKHOU
r100aTbHON CPEb.

Poccwuiickuii peIHOK TpyAa MpeacTaBisieT coOO0i YHHUKanbHBIA ()EHOMEH Ha MUPOBOM
YPOBHE: COUETaHHME MEPEXOAHBIX MHCTUTYTOB, F€ONMOJIUTUYECKUX OTPaHMUYEHHH U CTpeMU-
TeTbHON NU(POBHU3ANNN CO3MAET 0COOBIE YCIOBUS Kak JUIsl paOOTHHUKOB, TaK W TSI KOMIIa-
Huil. B Takoil cpene Hekitaccu4eckne KOMIETCHIIUN — MSTKHE HaBBIKH — BBICTYIAIOT KIFO-
YEeBBIM pecypcoM, OOecIeYrBalOUIMM HHAWBUAYAIBHYIO aJanTHBHOCTD M OpPTaHWU3AIMOH-
HyI0 ycroiuuBocTh [1]. TpamurmoHHass TEOpHs YETOBEUYECKOTO KammTajla MOAYEPKUBACT
pOJIb BBICIIIETO OOpa30BaHUS B ONpPEICICHUHN 3apa0OTHON IUIAThI COTPYMHHKA [2], oqHAKO
COBpEeMeHHbIE TEHACHIINU NU(POBH3ANNY, YAAIEHHOTO B3aUMOJCHCTBHSA M MHOT000pa3us
KYJIBTYp TPeOYIOT MePEOCMBICTICHHUS «Ka4eCTBa) YEIOBEUECKOT0 KalnuTala.

Lens maHHOTO MCCIIEOBaHUS — BBISICHUTD, KaK MATKHE HABBIKU BIUSIOT Ha CTPYKTYpPY
M Ka4eCTBO YEJIOBEYECKOTO KaluTaja B POCCHHCKUX MEXITyHAPOTHBIX KOMIIAHUSIX, B YaCT-
HOCTH Ha ypOBHH 3apabOTHOH IUIATHl M KOMIICHCAIIMOHHOHN MOJUTUKUA. MBI CTpeMHUMCS KO-
JMYECTBEHHO OLEHHUTH 3PPEKT TaKUX HABBIKOB, KaK KOMaHAHas pa0oTa, MEperoBopbl, JU-
JIEpPCTBO, aJalTUBHOCTh M MHUIMATUBHOCTbD, @ TaKXKe M3YUUTh UX B3aUMOJICHCTBHE C BbIC-
UM 00pa3oBaHUEM.

MeTtononorndeckas 0a3za BKIFOYAeT CMEIIAHHBIM METO/: B KOJUYECTBEHHOW YacTHU MBI
MPOBENM PETPECCHOHHBIN aHanu3 668 BakaHCHiA, OMyOJIMKOBaHHBIX Ha BeAyLIeH poccuii-
CKo#i oHNaiH-ardopme, ¢ mpuMeHeHrneM MetonoB OLS v KBaHTUIILHON perpeccuu U mpo-
BEPKOW YCTOWYMBOCTH pe3ynbTaToB. [Ipenpimymue nccieoBaHns Ha TeMy MSTKHX HaBbI-
KOB TaK)Ke MCIIOJIh30BAIIM TaKyr0 MeTooioruio [3]. B kauecTBeHHOI YacTh ObLIH MIpoBee-
HBI TIOJTYCTPYKTypHUpPOBaHHBIE MHTEPBBIO ¢ pykoBoauTemsiMu M HR-aupexTopamu poccuii-
CKHX MeXayHapoaHbix U T-koMmaHwuid, T/1e H3ydJannuch KPUTEPHH OIICHKH CO(PT-CKIIUIOB IPH
HaliMe U TIPO/IBIKEHUH.

PesynbTaThl OKa3bIBAIOT, YTO HATWYHE HABBIKOB KOMAHIHOW pabOTHI CBSA3aHO C TIOBBI-
HICEHUEM 3asBJICHHOW 3apaboTHO# miatel Ha 33,2 % (p < 0,01), meperoBOpHBIX HABBIKOB —
Ha 29,3 % (p < 0,01), a mumepckux kommnerennnii — Ha 12,0 % (p < 0,1). IIpu aToM B3anmo-
JeficTBUE IUAEPCTBA C BhICIIMM oOpa3oBanueM Aaét no 88,9 % mpupocra (p < 0,05. WHu-
IUAaTUBHOCTH 0e3 (OopMaIbHOTO 00pa30BaHMsl CTATHCTHUECKH 3HAUUMOro 3¢ ¢dekra He mpo-
JIeMOHCTpUpoBaja. IHTepBhIO MOATBEPAMIIHN, YTO paboTOAaTENH 0OCOOEHHO IIEHST aJlalTHB-
HOCTh W JHIEPCKHE KadecTBa Tpu (HOPMHUPOBAHMH MEXKTYHAPOTHBIX Kpocc-(PpyHKINO-
HAJBHBIX KOMaH] ¥ IPUHATHH CTPATETMYECKUX PEIICHHM.

TakuM 00pa3oM, MONyYEHHBIC JTAHHBIC CTaBSAT MOJ COMHEHHE «IHUTUIOMOIICHTPUYHBIC)
MOJIEH OLIEHKH YeJIOBEYECKOTO KaluTalla 1 00OCHOBBIBAIOT MEPEX0] K KOMIETEHTHOCTHO-
My TIOJXOAY, B KOTOPOM MSTKHE HaBBIKM PAacCMaTPHUBAIOTCA KaK CTPATETHYECKHE aKTHBHI,
YCHJIMBAIONIE TOTEHIMaT paOOTHUKOB M TOBBIIIAIOIINE OPTaHW3AIMOHHYIO a/JalTHB-
HOCTB [4]. OTH BBIBOJBI UMEIOT NMPAKTUYECKYIO0 3HAYHMOCTh: MEX/yHAPOIHBIM KOMIIAHUSAM
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PEKOMEHTyeTCsl HHTETpUpOBaTh pa3BuTHe U oueHKy soft skills B HR-ctpaTerun ass moBbl-
meHus 3 PEeKTUBHOCTH U YCTOHUMBOCTH B YCIOBHSX HECTAOMIBHOM MHCTHTYLIHOHAIBHON
CpEe.IBbL.
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Mens 30ByT Kum Kpuctuna MakcumoBHa. I cryaenTka TpeThero Kypca HanponanbsHo-
ro HMccnenoBarenbCkoro YHuUBepcHureTa «BpIcIed MIKOIbl 3KOHOMUKWY 110 HAIIPABJICHUIO
«MexayHaponHblii Ou3Hec». Mou HayuyHble MHTEPECHI CBA3AaHBI C U3YyYEHHUEM 4YeJIOBEdeC-
KOro KamnWTaja, aHajlu30M JaHHBIX, OO0pa3oBaTENbHBIMHU CHCTEMaMH, TiioOanu3anuen
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ROLE OF SOFT SKILLS IN DEVELOPMENT OF HUMAN CAPITAL
FOR RUSSIAN INTERNATIONAL COMPANIES

K.M. Kim, E.A. Borodin, A.V. Onegina

National Research University Higher School of Economics, St. Petersburg, Russia,
kmkim@edu.hse.ru; eaborodin@edu.hse.ru; avonegina@edu.hse.ru

In the context of globalization and shifting business demands, the quality of human capi-
tal is increasingly shaped not only by formal education but also by non-cognitive skills.
The research investigates how soft skills contribute to the effectiveness of individuals in
international Russian companies. While traditional human capital theory emphasizes formal
education as the main determinant of productivity [1], our research draws on the resource-
based view and dynamic capabilities framework to explore a broader set of competencies
that influence both individual performance and organizational agility.

The study employs a mixed-methods approach. Quantitatively, it analyses over 600 job
postings from one of Russia’s leading recruitment platforms, applying OLS and Quantile
Regression models to examine the relationship between soft skill indicators and wage levels.
Qualitatively, the study incorporates expert interviews and a focused literature review to
interpret how soft skills are perceived by employers and how they are weighted against for-
mal qualifications in real hiring contexts.
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The findings suggest that soft skills such as leadership, negotiation, and teamwork are
consistently associated with higher compensation levels, though the strength of this effect
varies across industries and roles. These results position soft skills not just as complemen-
tary traits, but as strategic assets that enhance organizational adaptability in a complex glob-
al environment. By integrating both empirical and qualitative perspectives, this research
contributes to the academic discourse on human capital development and provides practical
insights for HR managers and policymakers seeking to align talent development strategies
with current labor market realities.
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MPEJACTABJEHUE BTOPOI'O BPAKA B KOPEHCKNX MAPEMMSIX
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B cratbe npesacraBieH cnoco0 peanu3aliiil BTOporo 6paka BJIOBBI M pa3BeleHHON JKeH-
IIMHBI B KOPEHCKUX MapeMUsIX U BBISIBICHA HAIlMOHAILHAS CIEIM(UKA BUJOB BTOPOro Opa-
Ka ¥ ero pealm3aluy.

CeMbs ABISCTCS CaMOW MaJiol stuelikoil oOlecTBa, B KOTOPOM YeJI0BEK yCBAaMBACT MO-
paJib ¥ CUCTEMY IIEHHOCTH, YMCHHE KOMMYHUKAIIUU U BOCIUTHIBACTCS KaK WICH HE TOJBKO
cBoei ceMbH, HO U 001ecTBa. Ee 00pa3oBanne HaUnHAETCS ¢ OpaKOCOUYETaHHEM, U OpaK Kak
COLIMAJBHBIN MHCTUTYT C JaBHETO BPEMEHM CYIIECTBYET B MCTOpHHM yenoBeuecTBa. OH OT-
pakaeTcs U B KyJIbType U JIMTepaTypax B TOM YUCIIC B MAPEeMHUIX Kaxa0ro Hapoaa. OObIYHO
CPOKOM JIeHCTBHs Opaka SBISETCS 0 CMEPTH OJHOTO W3 CYNpYyroB wim pa3Bona. [locie
pacmaga nepBoro Opaka HEeKOTOPBIE OCTAIOTCS B BJIOBCTBE W ITOCIIE Pa3BOJIa OJWHOKUM (HJIH
OJIMHOKOI), a UHBIC 3aKIII0YAI0T BTOPOI Opak.

Lenpro maHHOW paOOTHI SABISETCS M3ydaTh CIOCOO peaju3allii BTOPOTO Opaka M BEI-
SBHUTH €€ CHEMU(PUKY B KOPEHCKUX MapeMusix. MaTepraioM MOCITYXKUJIN TTapeMUH, perpe-
3CHTHPYIOIINE BTOPOH Opak BIOBBI U PAa3BEICHHON KEHIIMHBL. [IprMeHEHBI METOIBI: KOM-
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MMOHCHTHBIA aHAJW3, OMUCATEILHBIA METOJ U JIMHTBOKYJIbTYPOJIOTHUECKUN aHAIH3 S3BIKO-
BBIX SIBIICHHI BTOPOTO Opaka.

C xonma 14-oro Beka, T.e. ¢ MoMeHTa (hopMmupoBaHus quHacTuu Yocon B Kopee koH)y-
[IUAHCTBO UTPAJIO BaXKHYIO POJIb KaK TJIAaBEHCTBYIOIIAs rOCyIapCTBEHHAs HICOIOoTHs. B Hem
JIOMMHUPOBAJ aHIPOICHTPUYHBINA B3TJISI HA MUP M MPHHIIMIT CIIYKCHHUS )KEHBI TOJIBKO O/
HOMY MYXy. ['oCyJapcTBO BO3HArpakajio HE TOJHKO BJIOBY, HO U CEMbIO €€ MYKa, KOT/a
OHAa COBEpIIMJIA CYHIIU MOCIEe CMEPTH CBOETO MY’Ka MM OCTAJIACh OJMHOKON IO CMEpTH.
KoneyHo, HOMHUHAIIBHO MO 3aKOHY OBLI pa3pelieH BTOPOW Opak BIOBBI, HO MPAKTHYCCKH
peanu3oBaTh €ro KpailHe HE MPUBETCTBOBAINCH JaKe €€ ujeHaM poaHou cembu. B 1477 .
ObUT O(GUIIMATILHO YCTAHOBJICH 3aKOH O 3alpelieHHM MPHHATUS B JODKHOCTH TOCYHIap-
CTBEHHBIX OPTaHOB JIeTEH, BIOBBI, BCTYIUBIICH BO BTOPOH Opak M OH, KOHEYHO, HE 3arpe-
11aJT HAMPSMYO 3aMY’KECTBO BJIOBBI, HO B JICHCTBUTEILHOCTH HE JaBajia € BOZMOXHOCTb U
’KeJIaHue BBIUTH 3aMYK, TaK KaK ee JICTH C BTOPOro Opaka, He MOTJIH IMOJJHUMATKCS 10 Kaph-
€pHOI JIECTHHUIIE B TAKOM 3aKOHHOM oOmiectse [1].

Tem He MeHee, B KOPEHCKMX IapeMUsAX HaOIIOJaeTcss BTOpoil Opak BaoBbl: = T
SAOLD &H 29 E0l ANE2 UM 2HCE JKena, 2opvko nnauywas no ymepwemy,
evltldem 3amydic panvuie, Opyeux. B maHHON mapeMuu BCTpeYaeTcsi HPOHHYECKOE HEraTHB-
HOE OTHOLICHUE K 3aMY)KECTBY BIOBbL. He pekoMeHIyeTcs 3aMy»KecTBO BAOBB: 59/ =
20/ g A2 B 59 A8 L0/t S X/F/EF &L} Bepeww uyaicyio
00e21c0y, ocmaemcst mpanka, a bepeus yyxcoeo myaca, mo ocmaemcs mpyn. Ckopee Bce-
TO, BJIOBE MPHUXOJMIOCH BBIHJIET 3aMyX HE 32 MOJIOJIOTO, & 32 CTaporo BJOBIAa H COOTBET-
CTBEHHO y Hee 0OJbIlasi BO3MOXHOCTh TIOXOPOHUTH U BTOPOTO MyXka. Tak eciu oHa HEMO-
JI0JIasi U 'y HEe €CTh JICTH, TOYHEE CHIHOBbS, TO € JIydIlle He BBIXOIUTH 3aMyK. PekomeHy-
EMBIM CJTy4aeM 3aMy’ KeCTBa BIOBHI SIBJIICTCS, KOT/Ia BJIOBA OCTaJaCh B MOJOJOCTH TOJIEKO
¢ noukoit: F = FIf N EX &= & WE0 I S ETF? Moroooii 6dose npocmo
cmapems 3a HeHadedcHylo 0ouky? be3 cblHa, HacjIeTHUKAa CEMbH H OYyIyIIEro KOpMUIIbIIA
MOJIOJZION BIIOBE TSDKENIO MaTePHAIbHO U COIMAIBHO BBDKUTH, M B CTAPOCTH OHA OCTAHETCS
0e3 3ammThl ¥ ToMoniy. [103TOMy mapeMHuy COBETYIOT, UTO TOKa BJIOBa MOJIOJIA, € JIydIie
BBIUTH 3aMyXK

B kopeiickux napemMusix HaOIIOAAETCs pea3allik BTOPOro Opaka BOBBI 110 JIByM Harpas-
JICHUSIM: 3aKJTFOYEHUE O(UIMATLHOTO Opaka depe3 CBATOBCTBO M MIOXHUIIICHHE BIIOBHI [2].

1) CearoBctBo uist BIOBbL: 2 S0 M B 7 S0 M P oFF =0/ ££2 2PLZ
ZtCF Ceamoecmea mpu pasa Ona 6006 u mpu paza 04 Oesuy 6e0ym céama K paro.
HecMoTpst Ha TO, YTO He NMPHUBETCTBOBAIN 3aMYKECTBO BJIOBBI, BCE PABHO CBATOBCTBO JUIS
BJIOB CUMTAJIOCh TAKUM JOOPBIM JI€JIOM, YTO JOCTOUH IOJIyYUTh YECTh BOWTH B pail U 3amy-
JKECTBO BIIOBBI Y€pPE3 CBATOBCTBO, KOTOPOE SIBIISUIOCH B TO BpeMsl 00S3aTeIbHON IMPOIEAY-
poO¥i, aBao e JErHTUMHOCTD €€ BTOPOro Opaka.

2) Tloxumenue BaoBel: 7 Z# 6yk. 3asepnymo 6006y 6 odesno, a 6 nepenocrom
3HaueHuy noxuwerue 6006vl. TaKoW BHJ] 3aMyKeCTBa BIOBBI BHIMOJHSIIOCH HE Yepe3 cBara,
a 1oJ1 0E3MOJIBHBIM COTJIACUEM MEKIY €€ POJICTBCHHHKAMH U MY>KUYUHOM, TIOXUILAIOIINM €€
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C IICJIbIO KCHUTHCA Ha Hel. Taknmu MYKYHMHaMU SABJIAINCH 0OBIYHO BJIOBIbI UJIN CTapBIfI
XOJIOCTSIK, KOTOPBI HE B COCTOSHHM XCHUTHCSA Yepe3 CBATOBCTBO. [pyrum cmocobom mo-
XUIIEHUs BIOBBI sBisieTcst 27 & 01 7F7] ynecmu 60osy na cnune. Tlpu mepeBose rpysa
WM pedeHKa U APYTUX JIoAeH KopeiaM ObUIO MPUBBIYHO HOCHUTH WX HA CIHHE M IIPH I0-
XUIIEHUH BIOBBI HOCHIJIM €€ Ha CIMHE. Tak W MHa4de ¢ CTOPOHBI BIOBHI €€ TIOXHIIEHHE BbI-
paxaercst Tak: 220 =L} nonacmo 6 b6orvuwioe odesno, m.e. nonacmo 6 108ywiky [2].
[MosTOMy mapeMuu, penpe3eHTHPYIOUINE MOXUIIEHHE BAOBBI, UCTIONB3YETCS IS BBIpaXKe-
HUS )KU3HEHHBIX COOBITHH, MPOUCXOISIINX MO OE3MOJIBHBIM COTJIIACHEM CO CTOPOHBI Tpe-
TBUX JUII.

ITo 3akony mmHactrm YocoH ObUTa YCMOTpPEHa BO3MOXKHOCTH MPOSIBUTH MHHUIIHATHBY
pasBozia ¢ 06eux CTOpoH cymnpyros. My MOr 3asBUTh pas3Boj o 27X/ 9} cemu ocnosa-
HUAM Ol U3CHAHUSA JiceHbl: TIIIOX0e oOpallleHne K CBEKpY M CBEKPOBH; HE YMEHHE POIHTH
ChiHA (HACJICJHUKA), NPEITI000ACSIHUES; PEBHOCTh K HAJOXKHHUIIAM MY’Ka; HACJICJCTBCHHAs
0ore3Hb (Mpokasa, SMUIENCHS U T.X.); OONTIMBOCTH;, Kpaxa. My He TOIBKO MOT, HO U
JTOJDKEH OBLIT Pa3BEeCTHCh B ClIydac HAPYIICHHSI €T0 KEHOW OJHOTO M3 7 OCHOBAHMM IS pas-
Boja, nHade ero O6umu 80 pa3 mamkoi [3]. B 3akoHE B 3alIUTy JKEHBI OT OJJHOCTOPOHHETO
TIPOM3BOJILHOTO Pa3BOJia CO CTOPOHBI My’Ka OBLIN YCTaHOBJIEHbI TAKKE U /& 7/ mpu ocHo-
6anus 014 3anpema pasgood ¢ JHCeHol: yJacTUe KEHBl B TPEXJICTHEM 00pse MOociie CMEPTH
pomuTeneil MyXka; Ku3Hb ¢ OSTHHIM MYXEM U IIOMOIIb €My B HAKOIUICHHH OOIIEeTro ceMeii-
HOTO OOraTcTBa; CMEpPTh €€ POIUTEICH M HEBO3MOXXHOCTh BEPHYTHCA B WX noM [1].
He cMoTps Ha cypoBOe orpaHMYEHHE KEHCKHX MpaB, jK€Ha Tak)Ke MOTJa MPOSBHTH CBOE
MpaBO Pa3BECTHCh B HEKOTOPBIX CIIydasX: O€3BI3BECTHOE OTCYTCTBHE Myka Ooiee 3 JeT;
MY3K OWJI poJMTeNeH )KEeHbI; MK IPEN000AeHCTBOBAII € TEIIe; My>K OWJI JKeHYy U HaHeC el
CepbE3HOE TeNeCHOE MoBpexaAeHue [3].

PasBox peanu3zoBaics B 3aBUCHMOCTH OT CTaTyca 4eJOBeKa B OOIIECTBE: 3HATHHI X JIIO-
JIe ¥ TPOCTOro Hapoja. 3HATHBIM JIFOASM HYXHO OBUIO MPOXOAMTH OoJiee CIOXKHYIO MPO-
nenypy: mojaada 3asBJICHHS Ha pa3BoJl TOCYJapCTBEHHOMY OpraHy IOCTUIHMH, OOCYXIEHHE
Ha MPABUTEILCKOM COOpaHUM IPH LApe W pa3pellicHUue Ha Pa3BoJ 00A3aTENLHO C IapCKUM
npukasom. [lonyuus paspelienue Ha pa3Bojl, My JOJKEH ObLI HAMCATh CBOEH XkKeHe -5~/
Ppazeoonoe nucbmo, JAIOIIee e MpaBo OPHUITHAIBHO 3aKIIOYATH BTOPOH Opak, HO ¢ OJHUM
YCJIOBHEM, YTO TOJIBKO IIOCJIE TOTO, KaK ee OBIBLINI MyX *KEHHUTCS Ha KOM-To. B ciydae 3a-
MYXKECTBa pa3Bez[eHH0171 JKCHIIUWHBI paHbIIC )KCHI/ITI)6I>I CBOEro OBIBILIETO MY’Ka HaKa3bIBaJIA
ee M eec HOBOTO MYKa yjapaMu nankoi. [1o mpuumHe CI0XHOH mpoieaypsl pa3Bojia 3HaT-
Hble JIOIM BMECTO HANHCAHMS Pa3BOJAHOIO MHChMa IPUMEHSIH = P} usenanue, kotopoe
03HadaeT rpydoe obpalmieHne Myka K CBOEH JKeHe W HACHIIbHOE BBICEJIIEHUE KEHBI U3 OMa
My’Ka HU ¢ 9eM. B Takom ciydae y pa3BeJeHHOH KEeHITUHBI He ObII0 O(UITHAIEHOTO TIpaBa
Ha 3aKJIIOUYeHHE BTOpOro Opaka. B mapemuum BcTpedaercsl HE pa3BOJHOE MUCHMO JJISl 3HAT-
HBIX JIIOJEH, a ekceMa 5 BF usenanue takue kak: 5 HF ZFC) nodeepenymuvca uzenanuio;

&/ A3 B ysenanue 3a kpacomy; ZFAY5 BFusenanue 3a mo, umo dcena nexpacuea.
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IIporuecc pa3Boja AjIs MPOCTOro Hapoa ObUIO B YIPOIIEHHOM Bufe: A4S 7S] yemuoe
coanacue cynpy206 o passode ¥ BbIa4a 5574 pazeoonozo nucbma, KOTopas 03HA4aeT
OYKBAJILHO OTPE3aHHOE Pa3BOAHOE MUCHMO. Pa3BOJHOE MUCHMO y MPOCTOTO HAPOJA OTIH-
Yanoch OT 3HATHBIX JFOJICH, TaK KaKk OOJIBIIMHCTBO U3 HUX OBbUIO HETPAMOTHBIM M TIPU pa3-
BOJIE MYX JIaBaJl )KCHE OTPE3aHHYI0 4YacTh CBOEH OJNICKIBI, KOTOpas COCMUHsIIA TPaBYIO
W JICBYIO TIOJIOBHHBI BEPXHEU OJIEXKIbI M €€ OTPE3aHHe CUMBOJIU3UPOBAIO Pa3beIUHCHUC
CYTPYKECKOTo colo3a. B mapemum ucnosb3yercs jgekceMa 7-4) ompesannas uacmo oex-
11 BMECTO 347/ 55541 pazeoonoe nucomo: 7-AE o] 7T} ompezamb uacmo ceoeil
eepxHeti 00edHCObl.

Peanusanus BTOporo Opaka pasBeleHHON KeHIIUHEI, NodyduBIueil 4] ompesannyio
yacme 00excobl C80e20 OblsUEe20 MYdca B KadecTBE Pa3BOJHOTO MHChMa, MPOXOIHIIACH
cienyromnieM obpasoM. PaHo yTpom oHa JoybkHA ObLTa, CTOS TIPU BXOJIE CBOETO paioHa To-
poZia, JepeBHU UM MOABEME TOpbI, IJe JIOAU 4acTo XOAT, M0Ka3aTh 7-4] ompesanmnyio
uacme 00e2ucobl c80e20 OblgUe20 Mydcda TIEPBOMY BCTpeTUBIEMY My K4auHe. [1o 00br9aro oH
0BT 00s13aH MIPUHATH €€ B JKCHBI WJIM €CJIM OH JKCHAT, TO B HAJIOXKHUIIBL. Pa3BoHOE MUCHMO
CHUMBOJIU3UPYET C OJTHOM CTOPOHBI KaK KICHMO JUIs pa3BEICHHOMN KCHIIUHBI B CTPOTO 3a-
KOHHOM OOII[eCTBE, HO C JPYroi CTOPOHBI HE 3aBUCHMO OT €r0 BHJA: MTUCbMEHHOTO HITH Be-
IIECTBEHHOT0, HO UMEHHO OHO JaBaJi0 €i MpaBO 3aKJIHYUTh BTOPOU Opak, MarepHaabHO
Y COIMAIEHO 00ECIICYUTh CBOO JKU3HB MOCIIE Pa3Boa.

B 3akmoveHUN B KOPEHCKUX MApeMHSX pealiu3alivs BTOPOro Opaka Jaiie BCero mpej-
CTaBIISIETCS C CTOPOHBI JKEHIIMH, COI[MATbHO MEHEE 3alUIIEHHBIX U 0oliee YI3BUMBIX TaKUX
KaK BOBa U pa3BezicHHas. OIHUM U3 CIIOCOOOB 3aKJIIOYCHUS BTOPOTrO Opaka BIIOBHI SIBJISET-
Ccs Uepe3 CBaTOBCTBO KaK B cliydyae mepBoro Opaka. HamuonaneHast crienuduka 3amMmykecTBa
BJIOBBI HAOJIOACTCSI B €€ MMOXUILNEHHN, KOTOPOE B IPYTUX HAPOJOB BCTPEUACTCS B BUJIC TMO-
XMILEHUS HEBECTH. B mapeMusx OTHOIICHUE K 3aMy»ECTBY BJIOBbI aMOUBAJICHTHO, T.€. Iie-
JIOM HE OYCHb MPUBETCTBYETCS €0 MO MPHUHIHUITY CITY)KUTh TOJHKO OJHOMY MYXKY JI0 CMEp-
TH, HO, C IPYTOW CTOPOHBI, PEKOMEHIYETCS 3aKITFOUCHHE BTOPOro Opaka MOJIOA0M BIOBEI, HE
UMEIOIIEH ChIHA IS ee 00eCTIeYeHUs B MaTepHaIbHO-COIMAIEHOM TIIAHE.

[Ipu peanuzanuu BTOpOro Opaka IUisl Pa3BEJACHHOW >KCHIIMHBI HAONIOJAcTCS HAIMO-
HalbHas crenuduka B MPUMEHEHUH Pa3BOJHOTO MUChbMA, KOTOPOE OCYIICCTBIACTCS JUIS
3HATHBIX M TPaMOTHBIX JIIOJICH B MUCHBMEHHOM BHJIE, & JIIsl HErPaMOTHOTO MPOCTOTO HApO-
Jla— B BEIIECTBEHHOH (popMe OTpe3aHHOM YacTH BEpXHEH OJEKIBI Myka. Pa3BogHOE TTHCH-
MO HEceT B ce0e JABOSKHIA XapaKTep Kak KIeWMO pa3BeICHKU B OOINECTBE, TaK U O(HIIHATH-
HOE WIIN Oe3MOJIBHOE OO€ecIIeueHre e¢ BTOPOTo Opaka.
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3. Kum M.U. JlexceMsbl, penpe3eHTUPYIOLIME Pa3BO/ B KOPEHCKON NapeMHOIOTHYeCKON KapTUHE
mupa // ®pazeomormueckue enuHUNB: CeMaHTHKa, TparMaTHKa, JHHTBOKYIbTypoiorms. 2022.
C. 80-85.

BUOI'PA®USA

A1, Kum Mu Horr, pa6oTaro B 061acTH JTHETBECTHKH M KYJIBTYPBI, U CTICIHATN3HPYIOCH
Ha KOPEHCKOM sI3bIKe, KyJbType U Jauteparype. B 2013 roay momydmnna JUIIEH3UIO penoaa-
BaTelsl KOPEMCKOTO SI3bIKa KaK MHOCTPaHHOTO si3bika. B 2023 romy 3akoHYMIa acCIUPaHTypy
B IlepMCKOM TOCYIapCTBEHHOM HAalMOHAJIBHOM HCCIIEHAOBATEIILCKOM YHHUBEPCHTETE.
O6mnacTs MOUX Hay4YHbIX UHTCPCCOB BKIIIOYACT B ce0st MCETOJHUKA MPEIOJaBaHUA KOpeﬁCKOFO
A3bIKa KaK MHOCTPAHHOTO SI3bIKA, COTIOCTABUTEIbHBIN aHAIU3 PYCCKUX M KOPEHCKUX mape-
MU, UCCIIETOBAHUE PETIPE3CHTAIIMH PAa3HBIX KOHIICTITOB U MeTa(op B BBIIICYKA3aHHBIX I1a-
PEMUIX.

REPRESENTATION OF A SECOND MARRIAGE IN KOREAN PAREMIA

M.Y. Kim

Perm National Research University, Perm, Russia, uralmun@naver.com

The article presents the way of realization the second marriage of a widow and a di-
vorced woman in Korean paremias and reveals the national specifics of the types of second
marriage and its realization.

The family is the smallest unit of society and it begins with marriage, and marriage as a
social institution has existed in the history of mankind for a long time. Usually, the term of
marriage is until the death of one of the spouses or divorce. After the breakdown of the first
marriage, some remain widowed and after divorce alone (or single), and others enter into a
second marriage

The purpose of this work is to study the way of realization the second marriage and
identify its specifics in Korean paremias. The material was paremias representing the second
marriage of a widow and a divorced woman. The methods are used: component analysis,
descriptive method and linguacultural analysis of the linguistic phenomena of the second
marriage.

Since the end of the 14th century in Korea, under the influence of Confucianism, the an-
drocentric view of the world and the principle of serving a wife only to one husband have
dominated. Nominally, the second marriage of a widow was allowed by law, but in practice
it was extremely discouraged even by members of her own family. In addition, her children
from the second marriage were limited in stepping of career ladder in government agencies.
Nevertheless, in Korean paremias, the second marriage of a widow is observed, which was
realized in two directions: the conclusion of an official marriage through matchmaking and
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the abduction of a widow. In the first case, the widow's marriage has legitimacy, since it is
formalized through official matchmaking. In the second case, the realization of the second
marriage of a widow is carried out only due to the consent of her relatives and the man who
abducts her with the purpose of marrying her. This type of second marriage was usually car-
ried out without informing widow and for her it was like falling into a trap, causing surprise
and fear. Therefore, paremias representing the abduction of a widow are used to express life
events that occur under the silent consent of third parties.

According to the law of the Joseon Dynasty, the possibility of showing the initiative for
divorce was provided by both sides of the spouses. The husband could declare divorce on
seven grounds for expulsion of the wife, and the wife - on 4 grounds. Also, in order to pro-
tect the wife from unilateral arbitrary divorce from the husband's country, three grounds for
prohibiting divorce from the wife were also established. The realization of the second mar-
riage of a divorced woman was carried out thanks to a divorce letter, which had two types:
for noble people written letter, and for illiterate people — material appearance. In both cases,
it ensured the divorced woman’s right to marry.

In conclusion, in Korean paremias, the realization of the second marriage is mostly rep-
resented by women who are socially less protected and more vulnerable, such as a widow
and a divorced woman. The national specificity of the widow's marriage is observed in her
abduction, which in other nations is found in the form of bride abduction, and in the case of
a divorced woman - in the use of a divorce letter, which is carried out in written letter for
noble people, and in the material appearance of a cut-off part of the husband's outerwear for
illiterate common people. In both cases, the attitude to the marriage of a widow or divorcee
is ambivalent, i.e., in general, it is not very welcomed according to the principle of serving
only one husband until death, but, on the other hand, a second marriage of a young widow
or divorced woman is recommended for her material and social security.
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B cratee paccmaTpuBaeTcs akTyaJIbHOCTh HCTIOJIB30BAHUS METOIa CaMOaHalln3a B yCIIO-
BUSIX U3MeHeHni DeiepanbHBIX TOCYyAapCTBEHHBIX 00pa3oBarenbHbIX cTanaapToB (PI'OC).
AHanM3UpyIOTCS COBPEMEHHbIE TPEeOOBaHMS K IUIAHUPOBAHUIO U INPOBEACHUIO 3aHSTHUI,
a TakXKe poJib CaMOaHajIM3a B IOBBIIICHUH KauecTBa 00pa30BaTEeNIbHOIO IIpoLecca.

AkTyasibHOCTB. B HacTosmee Bpems @enepanbHble TOCYIapcTBEHHBIE 00pa30BaTelib-
Hele ctanaapTel (PI'OC) npeTepneBaloT H3MEHEHUS, B CBS3U € ATUM IPENoJaBaTeNb pela-
€T CIIOXHBIC 3a/1aud IUIAHMPOBAaHUS M MPOBEACHUS NpakTHYecKux 3aHsATui. OIHOH U3 Be-
OyUIMX KOMIETEHIMH Iejarora sBJseTCs 3HAHWE TUIOJOTHU M CTPYKTYPbI 3aHATHS. 3aHs-
tusi o ®I'OC nensaTcst Ha 3aHATUS BBEACHUSI HOBOTO 3HAHUS, 3aHITHS KOMILIEKCHOTO TIPH-
MEHEHUs 3HAaHWH, 3aHATHUS OOLIEMETOA0IOTHYECKON HAIPaBIEHHOCTH, aKTyalH3aluy 3Ha-
HUM, 3aHATHSI 000OIICHNS U CUCTEMAaTH3aLUH, 3aHATUS KOHTPOJIS 3HAHUI, 3aHITUSA KOPPEK-
uu 3HaHWM W HaBBIKOB [1]. [lpermonaBarenu aHamM3upyOT 00pa30BaTEIbHYIO CHUTYAIIHIO,
0CO3HAIOT COBPEMEHHBIE ITPOOIeMbl 00Pa30BaHMS U CTPEMSTCS K UX Pa3pelICHHIO, B CBSI3H C
3THM PacTeT KOJIMYECTBO MEAATOTMIECKUX U aIMUHUCTPATHBHBIX HHUIIHMATHB.

Tak xaKk U3MEHEHUs MPOUCXOIAT U B CAMOM 00y4aIOMIeMCsl, TO BOSHUKAET MOTPEOHOCTD
B HENPEPHIBHOM OCBOCHWUHM HOBIICCTB, B NEPMAHCHTHON HHHOBALIMOHHOW JEATEIbHOCTH.
ITosTOoMy mpenonaBaTesnb AOJDKEH MOCTOSIHHO aHAJIM3UPOBAaTh 00pa30BaTEIbHBIE YCIOBUS U
COOCTBEHHYIO TIEIarOTHIECKYIO NEATENBHOCTE [2]. OOHIM M3 METOMOB SBIIICTCS CaMOaHa-
JU3 MPAaKTUYECKOro 3aHATHA — Hpoueaypa pedIeKCUBHON NEsTEIbHOCTU MPEroaaBaTes,
KOTOPpasl 3aKJII0YaeTCs B aHAIN3E U OLIEHKE MPOBEACHHOTO YYeOHOTO 3aHTUS Yepe3 OLEHKY
CTYACHTaMH UX JEATCILHOCTH Ha 3aHSATHH.

Heawb nccaenqopanms. [IpoBectu onpoc cpean CTYASHTOB AJIS OLIEHKH KadecTBa Mpak-
THYecKoro 3aHATus. Crenarb BEIBOJBI O KOPPEKLIUHU AEATEIHHOCTH MPETo aBaTesl.

Matepuansl 4 MeToABI UccaenoBanus. AHketa «[Ipeacrasienue nHpopMaun Ha 3a-
HATHW). AHKeTupoBanue. O0paboTka pe3ynbTaToB.

PesyabTaThl M ux 00cyxaeHue. B paMkax uccienoBaHus IpoBEIEHO aHKETUPOBaHKE
50 ctynenToB 1-ro Kypca pa3iuuHbIX (hakyJbTeTOB — (hapmaieBTrHaeckoro (18 demosek),
nedebHoro (16 venoBek) u cromaronorndeckoro (16 yemorek). AHkeTa U3 12 BOMPOCOB
pa3paboTaHa KOJJIErod M3 Hallero yHUBepcUTeTa — K.1L.H., YepHosoii E.1O. [3]. Bompock
AQHKETBl KacaroTcs MPaKTUUYECKUX 3aHSATHI: 3HAIOT JIM CTYACHTHl TEMY 3aHSITHS, Y€M OHHU
3aHMMAIOTCS Ha 3aHATHAX, a TAK)KE OLEHKHU pabOThI CaMOI0o IPENoJaBaTelisd Ha 3aHATHH,
€ro 3aMHTEePEeCOBAHHOCTHIO pe3yibTaTaMu U T.1. CTy/leHTaM B KakJIOM BOIIpoce HEe0OXo-
IuMO ObUTO BHIOpaTh OJWH M3 JBYX MpPEANOKEHHBIX BapHAaHTOB. AHKeTa MpecTaBiIeHa
B Tabm. 1.
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Tabmnuma 1

IIpeacraBienue uHpoOpMaUM HA 3aHATHH

1 | S HuKor/a He 3HA0 HU TEMbI, HU LIeTU 3aHs- | S Bcerya 3Hat0 U TeMY, U LENb 3aHITHS
THUA

2 | bomporyro 4WacTe BpeMEHM Ha 3aHATHM s | bonmbinylo dWacTe BpeMEHHM Ha  3aHSITHH
OOBIYHO CITyIIA0 MPEToAaBaTes g OOBIYHO [JENaf0 4YTO-TO CaMOCTOATEIBHO

(pemaro, BBITOJIHSIO OMBITHI U T.1.)

3 | MHe HHUKOTJa HE NMPUXOAWIOCH IUIAaHUPOBaTh | Sl Bcerja y4acTByl0 B OOCYXKIEHHH IUIAHOB
JABHEHIYI0 JIESTENBHOCTh COBMECTHO C | JaylbHeWInel ydueOHOH JesITelIbHOCTH COB-
IpernoaaBaTeiIeM MECTHO C IIPEnoaaBaTeIeM

4 Ha 3aHsTugX MBI HUKOI'Ja HE TII0JIb3YyCeMCH Bo BPEMs 3aHATUA MbI pallMOHAJIbHO IOJIB3Y-
JIOCKOM eMCsI TOCKOH /i1 OOBSCHEHHMS, PEIICHUS 3a-

Jad " T.J.

5 | MHe kaxercs, 4TO MpenojiaBareib crapaercsa | MHe KaKeTcs, YTO MpenojaBaTellb 3auHTEpe-
HE 3aMe4aTh MOMX BOIPOCOB, YTOOBI HE OTBE- | COBAH B TOM, YTOOBI CTYAEHTHI 331aBAJIU EMY
4yaTh Ha HUX BOIIPOCHI

6 | ABTOMaTW4ecKd 3amKchiBal0 HH(pOpMaIuio, | Becerna BHUMATENBHO ClIeXy 3a XOJOM H3JIO-
OIMOOK B M3JI0KEHUH HE 3aMevaro JKEHUsI, 3aMeyal0 OLIMOKH, CTPEMJIIOCH IO-

MIPaBUTH

7 | Ha 3aHaTHsX 4 3aHUMarOCh CBOMMH JAenamu, | Ha 3aHATHAX MHE MHTEpEecHO, MO3TOMY IIO-
TaK Kak MHE HE HHTEPECHO CTOPOHHHMMU JIeJlaMH HE 3aHHUMaroCh

8 | MHe TpyIHO BBIIENUTH PalIOHAIIEHOE 3BeHO | MHe jierko "yIloTHHTE" HH(OpMAINIO, Tak
MpU W3YYEHHH HOBOTO Marepuana, "YIUIOT- | KaK OHa OOBIYHO CONPOBOXIASTCS TaOIuIa-
HUTH" MHOOPMAIIHIO IS TOHUMaHHS MH, CXeMaMH, TpaduKaMu U T.1I.

9 | He 3amewaro wucnosp3oBaHus  cpencTB | Ha 3aHATHSX Mconb3yeTcs OONbBIIOE KOJH-
HAarJIsAHOCTH IIpenoaBaTeIeM YECTBO CPEJICTB HAIJIAHOCTH

10 | C Tpynom moHMMaro, 3a4eM Mbl BCE 3TO U3y- | Sl  XOpOWIO MpeicTaBiisil0  HEOOXOAMMOCTD
YaeM: HY B XM3HH, HH B npodeccun 06pIas | 60npmeid vacth HHOOPMAUWH AT SKU3HH
YacTh M3y4aeMOro MaTepHaia He MOXKeT IpHu- | Oyayiiel npodeccun
TOJUTHCS

11 | Mou KOHCHEKTBI TPYOHO HCIIOJB30BaTh: He- | [l0 MOMM KOHCIIEKTaM yUWUTBCS JIETKO: BblJE-
MOHSTHO, YTO TJIABHOE, YTO — HET JICHBI TJIaBHBIE MBICIM W TO, HAa YTO CIEXyeT

00paTUTh BHUMAHHE

12 | 51 3aTpyHAIOCH C aHAJIM30M IOJYYECHHBIX Ha | S JIerko aHaIM3Mpy0 W JIeJal0 BBIBOABI U3
3aHSTHU PE3yJIbTAaTOB MOy YE€HHBIX Pe3yJIbTaTOB

Ilo pe3ynpraram ompoca MOIYYWIHCH CIEIYIOUIUME AAHHBIC, MPEACTABICHHBIC HIDKE
Ha puc. 1.
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O000mmas pe3ynbTaTbl, MOXKHO CKa3aTh, YTO OOJBLUIMHCTBO CTYJCHTOB 3HAIOT TEMY
u nenb 3aHatus (76%), 6onpmas gacts (70%) — coymaer oObsICHEHUS TpenogaBaTes, mo-
CTOPOHHUMU JAenaMu He 3aHuMarorcs (72%). 3aHATHS IPOXOIAT C UCIOIH30BAHUEM JOCKH
i pewenus 3agad (94%). CtyneHTsl BeayT 3anuck nHpopManuu (62%), ommndku 3ame-
yaroT 38%. 3amucarte WHGOPMALUIO U BBIICIUTH PallMOHAIBHOE 3BEHO MOTYT 56%, cooT-
BETCTBEHHO, ¥ 60% — KOHCHEKTHI CTPYKTYpPHPOBaHBI, M 110 HUM MOXKHO JICTKO YYHTBCS.
Opnnako, 40% cTyIeHTOB 3aTpyIHICTCS C aHATU30M WH(POPMALUH, TOyYCHHOW Ha 3aHSATH-
ax, a 58% — ¢ TpPylOM NPEACTaBIISAIOT, 3a4€M OHHM M3Y4alOT AaHHBIN MpeIMeT, U KaK 3TO MO-
JKET IPUTOAUTHCA B IPO(eCCHOHATIBHON NEeSITENbHOCTH.

Ha ocHOBe NOJy4YeHHBIX NAaHHBIX CHENaHbl BBIBOABI 110 YCHJICHHIO HCIOJIB30BaHHS
CPEACTB HATJISITHOCTH U OOBSICHEHHUIO MPaKTHYECKON IIEHHOCTH M3Y4aeMOro MaTepuania Jis
Oymymieit mpodeccnoHaIbHON AEATETHHOCTH.

MpeacrasneHne HGOpMaLMM HA 3aHATUM

50
45
40

EL
30 |
25 ¢
2 !
1 !
1 !
Mue Ha A No

Gonew| A Bo Mue |Bcerga, Ha
Y0 | BCETAA BRPEMA | KAMETC BHUMAT 3AHATH| NETHO | 3AHATH | XOPOW | MOWM A

UACTE | YUACTE | 3aHATH | #1, 4TO | ENbHO | 5X MHE | "ynaot,  Ax O HOHCNE| Nerko
f BREME | YIDBE | HMBbl | NPENO | CASMY MHTEPE HWTR" [MCNOAbL NPENCT KTam aHanui
BCErAa | HuHa [oBCy | pauMo |gasate 33 cHO, No|MHGOP | 3YETCA | aBAAKD | YHHTLC HPYIO K
IHAKD M| 3AHATH | AEHHH HAABHO  Nb | XOAOM | 3TOMY | Maumio| Bonbw Heobxo # genaw
TEMY, W HA  [NASHOB NONBIY | IaHUHTE | HIN0M NOCTOR| |, Tak oe AUMOC Nerko: | Beleog
uene | OBbMH 4ANBHE ©MCA  PECORA CHMA, 3 OMHWM | KaKk [KoAWuye| Te | BeIgEN bl W3

=)

oW o W o

IaHATH| © MWEeR |Q0CKoH HEB | ameda M oHa | cteo [00AbW eHel noayye
A caywa yyaebHo| ana | Tom, YT 10 | genam | obbmH | cpeact| eM  rNasHbl HHBIX
10 W |oDwacH| obol | OwHBK WHEe o [ HACTH e peswne

NPeno | AeATen | eHuA, plCTYASH M, CTPE | 3aHWUM [CONPOB HATNAL WHGOP MBICAW TaTos
AABAT...[BHOCT... | @WeH...| Tel.. MMOC.. AI0CE |OMAA.. HOCTH (MaUM.. M.

mPanl| 12 15 17 3 3 19 14 28 18 21 20 20
EPap2 38 35 33 47 47 31 36 22 32 29 30 30

Puc. 1. Pe3ynbpTaThl aHKETUPOBAHUS

198



HISTORY AND INTERDISCIPLINARY SCIENCES

3aknrouenne. IlogyyeHHbIe pe3ynbTaThl TOBOPST O HU3KOM 3aMHTEPECOBAHHOCTH CTY-
JICHTOB B M3Y4YEHUU XUMHH, [I0O3TOMY B JIESTEIBHOCTU IPENOJABATENsI HEOOXOIUMO CKOp-
PEKTHUPOBATH MOTHBAIIMOHHYIO COCTABIISIOUIYIO:

1) mpeacTaBUTh B3aHMMOCBS3b H3YyYaeMBIX TEM C COJAEpKaHUEM IPYTUX AUCLUIUIMH
y4eOHOro IIaHa;

2) mpemiaraTh U PeLeHUs 3aAaHus Npo(hecCHOHAIbHOM HalpaBIEHHOCTH, COAEpIKa-
IKe peanbHble 3a1a49u MPo(ecCHOHATBHOM eI TeNbHOCTH;

3) pe3yibTaThl, IOMyYEHHbIE NMPH PEIICHUH JI000H 3a1aur, aHAJIU3UPOBATH C Pa3IHY-
HBIX TOYEK 3PEHHUS.

Hrorm wuccnemnoBaHUs MOATBEPKIAIOT BaXHOCTh PA3BUTHS HABBIKOB CaMOaHaIHM3a
y IpenojaBaTesied A MOBBIMICHUS YPPEKTUBHOCTH UX MPO(ECCHOHANBHOMN IesTeNbHO-
CTH U JINYHOCTHOTO pocTa. PerynsipHoe nmposeneHne caMoaHannu3a croco0cTByeT Ghopmu-
POBaHHUIO KYJBbTYPHl pPe(ICKCUH M MOCTOSHHOTO COBEPIICHCTBOBAHUS IIEIarorHuecKoro
MacTepcTBa.
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BUOTI'PAD®USA

A, Kum Hagexna OnerosHa, paboTtaio B JOJPKHOCTH JoLeHTa Kadenps! papmarieBTHYE-
ckoit xumuu B ®I'BOY BO HI'MY Munzapasa Poccun, ropon HoBocnbupcek. 3akoHumna
acnupaHTypy 1o HanpasiaeHuo 33.06.01 «Dapmarus» B 2020 roxy. Kangunat dapmaries-
THaeckux Hayk ¢ 2021. O6macTb MOUX HayYHBIX HHTEPECOB: (apMmanus, papManeBTHIeCKast
XUMUS, (PapMaKOTHO3US, OPTaHMUYECKasi XUMUS, aHATUTHYECKasi XUMUSI U OMOTEXHOJIOTHS,
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SELF-ANALYSIS OF PRACTICE SEMINAR

N.O. Kim, N.E. Kim, E.Yu. Chernova
FSBEI HE NSMU MOH Russia, Novosibirsk, Russia, kim_nadia@mail.ru
The article discusses the relevance of using the self-analysis method in the context of
changes to the Federal State Educational Standards. It analyzes modern requirements

for planning and conducting seminars, as well as the role of self-analysis in improving the
quality of the educational process.

199



HNCTOPUSA 1 OBIIECTBEHHBIE HAYKUN

Relevance. The Federal State Education Standards (FSES) are currently undergoing
changes, and the teacher is therefore tackling the complex tasks of planning and conducting
practice seminars. One of the main competences of the teacher is knowledge of typology
and structure of the occupation. FSES courses are divided into Introduction of new
knowledge, integrated application of knowledge, general methodological focus, updating
of knowledge, generalization and systematization, knowledge control, knowledge correction
[1]. Teachers analyze the educational situation, understand the current problems of educa-
tion and strive for their resolution, in connection with this growing number of pedagogical
and administrative initiatives.

Since changes occur in the learning, there is a need for continuous development of inno-
vations, permanent innovation activities. Therefore, the teacher should constantly analyze
educational conditions and his own pedagogical activities [2]. One of the methods is the
self-analysis of the practical class - a reflexive procedure of the teacher’s activity, which
consists in the analysis and evaluation of the course through the evaluation by the students
of their activity in the class.

Purpose of the study. Conduct a survey among students to assess the quality of practice
seminar. Make conclusions about the correction of the teacher’s activities.

Materials and methods of the research. Survey «Presentation of information on prac-
tice seminar» [3]. Questionnaire. Processing of results.

Conclusions. The results show a low interest of students in studying chemistry, there-
fore it is necessary to adjust the motivational component of the teacher’s activities:

1) To present the relationship of the subjects studied with the content of other subjects
in the curriculum;

2) Propose for the solution of tasks of professional orientation, containing real tasks of
professional activity;

3) Analyze the results of any task from different perspectives.

The results of the study confirm the importance of developing self-analysis skills in
teachers to improve their professional performance and personal growth. Regular self-
analysis contributes to the formation of a culture of reflection and continuous improvement
of pedagogical skills.
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HuxkTo BOIiHEI 3a0BITh HE CMOJXKET. ..

K. Cumonos

Crymrast mpo ronbel Benmukoit OTeuecTBEHHOM BOWHBI Ha ypOKax UCTOPHUH, s TyMaro, Kak
TSDKENIO OBLIO JIIOJSIM, )KUBIIUM B TO BpeMs. [locTosSHHBIE aTaky, B3PHIBBI M CPAXKEHHSI, YTO
He JaBaiy crnatk. HeBO3MOXKHO MPEACTaBUTh 3TOT HEOMHUCYEMBIH yXkKac, ero Hy>KHO YBUAETh
Y TIPO’KUTH, YTOOBI 3HATH Y€pe3 UTO MPUILIOCH IIPOUTH YeIIOBEUECTRY.

He cmates HOuamu, oxpasss PomuwHy, WOt B araky, OTCTawBash TPAHHUITBI JTIOOMMOM
CTpaHbl — BCE 3TO MPUXOAUIIOCH TepIeTh Ha pponTe. PaboTHHKaM ThUIa IPUXOANIOCH BCTa-
BaTh PaHO YTPOM, YTOOBI YCIETh U3TOTOBUTH HYXXHOE KOJMYECTBO CHAPSIOB, CIIUTH OJICK-
Iy, BBIPACTUTh U MOATOTOBUTH MPOAYKTHI TUTAHUS 1711 HAILIUX COJIAAT.

Bornee nBagmati ceMn MUJTHOHOB YEJIOBEK MOKEPTBOBAIIM COOCTBEHHOM JKMU3HBIO Pai
Mupa Ha 3emiie. S odeHb LeHIO repoeB Bemukoit OTeyecTBEHHOW BOWHBI U 3aIlUTHUKOB
Hamieit PonuHbl, uto cpakaroTcs 3a Hame Oymymee. [Tostomy s, Kum IlonmmHa, ydacTByto
B IlouértHpix Baxrtax mamstu ropoma HoBocubupcka. MHE IOBEIOCH JBa)KAbl CTOATH
y Beunoro orus Ha MemopuansHoMm koMmiuiekce «MonymeHT CiiaBbl BOMHOB-CHOUPSIKOBY.

Korpna s crosuta Ha mocty Ne 1 B deBpaie 2025 roga, To yBUaeIa TPYCTHOTO MYKYHHY.
OH mogomén kK BedHoMy OTHIO, TOKPECTHIICS W 3arutakai. MHOTO Iiakaji. MoXeT ObITh, OH
BCIIOMHHJI KOTO-TO M3 CBOUX OJHM3KHX, YTO OTAAJIH CBOM XHM3HU 32 MHUpHOE HeOO Haj royo-
Boil. Bo BTOpOIi pa3 s crosma y Beunoro oras B [lens [loGensl. bruto MHOTO Hapomdy, HO
BCEX O0BEMUHSIIO ONHO — dMommH. OTHU TPYCTWIH, OpyTrHe pagoBannch. KTo-To BcTaBan
HaIpoTUB Be4yHOro orHs M Kian rBo3AMKYy Ha kpa damm. [Ipuxonunu BoeHHOCITyXalue,
BeTepaHbl U KypcaHTbl. OHU OTJaBajl 4YeCTh, MPUKIAIBIBAS MPABYIO PYKY C COMKHYTHIMHU
MaibliaMy K KO3BIPHKY TOJIOBHOTO yOopa.
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CMoOTpst Ha BCeX 3THX JIIOJEH, 5 3aayMaliach, a ObUTH JIM B MOeH ceMbe Tepou Bennkoit
OreuecTBeHHOW BOWHEI? [lpuas moMoi, s permmia MO3BOHUTH CBOEH 0adymike W y3HATh.
U BOT TorAa 5 y3HANIA PO CBOIO Npabadymiky mo uMeHn M Hanexna.

Om Hanexna Om Hanexna u ee cynpyr ITak Em-Ep

Om Hanexna pommmack 25 wroHst 1923 roma B IlpuMopckom kpae B ¢. Mopo3oBKa.
Uctopust e€ poxaeHHs OTKPBUIACH TOJBKO TIOCIE CMEPTH MOETO MpafefylIkd (Myka
Hamexnapl), ¥ 10 cuX HOp OCTaeTCs IS BCEH HaIeil ceMbHM HEBBIICHEHHOW 0 KOHIIA.
W3BecTHO, UTO MpH MOTPEOCHUH KOPEUIIBl UCTIONB3YIOT (hi1ar, Ha KOTOPOM IMHUIIYT (aMUIIHI0
u pon. Torma Ha moxopoHax mMpameAyIlKu Mosi mpabalymika y3Hana oT Onbru (crapuias
cectpa Hagexnpl), uro e€ Hacrosimas pamunms JIu, a He DM, ¢ KOTOPOI OHA TIPOKHIIA BCIO
)Ku3Hb. [ToueMy e€ crapiuas cecTpa MoJdalia BCIO KM3Hb - OCTAIOCh 3aragkoil. Pacckazana
OHa JyIs TOTO, YTOOBI Mpabadyike Ha morpedaabHOM ¢uiare Hamucaliu e€ HacTOSIIy (a-
M. Tak u cryuminock. Korma Mos npadabymika ymepiia Ha e€ HaarpoOHOW TUTHTE HaIH-
canu pammnmro JIu, xoTs Bce e€ 3Hamu Kak OM. J{1s MHOTHX €€ 3HAKOMBIX, Jpy3el, moapyT
Y Jake POJICTBEHHUKOB 3TO OBUIO HEOXKUAHHOCTHIO. Bee OBLIH B IIOKE.

Mos mpamnpabaOymka (Mama mpabaOyuiku) poaunack B CeBeproii Kopee. Brimuia 3a-
Myk 3a OM ['BaHce0, poamia nepByro noub — Onbry. [locne sToro mpamnpazgemymka yexan
B Poccuto Ha 3apabotku u 1Ba roja He nosisisuics B Kopee. Ero poaurenu Beiganu npampa-
0a0ymKy (mociie 3aMy»ecTBa OHA JKHJIa CO CBEKPOM M CBEKPOBBIO) BTOPOW pa3 3aMyk 3a
MyxunHy ¢ pamuneit Jlu (ums Hem3BecTHO). XKunn oHM He 00TaTo, U TIPOKOPMHUTH CEMBIO
0e3 My>K4YHMHBI ObLTO HETOCHIFHON Homiell. MHoTa M3-3a 6€THOCTH CeMbsIM TPUXOAUIIOCH
UATH Ha caMble KpaiiHue mepbl. [IpanpaOymika 3abepemenena ot JIu, U B 3TO BpeMs BO3-
BparaeTcst Mol mparpaneaymka OM. OH 3a0upaeT CBOIO )KE€HY M YBO3UT BCIO ceMblo B Poc-
cuto, B [Ipumopckuii kpaif, e U poamiack Mos npabdadymka. CIycTs TpH Toa pOIuIIcs
emé u cerH (Muaammii Opat Hamexasr) — Mowuceil.
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W3yyasi cCBHIIETENILCTBO POXKACHUN MPa0abyIIKK BBISCHUIOCH, YTO B Tpade oTHa 3amu-
cad Jlu Ilenceb (Tpernit myx mpampabaOymrkn). Okas3piBaeTcs, Koraa mpadadymike ObIIo
MPUMEPHO 8§ JIET €€ HEPOAHOTO OTIIa, DM (OHA TOTO TOTIa eI He 3HAIA), JISTHYJIA JIOMAh,
u oH ymep. Torna npanpaOymika BeIlIUTa B TPeTUH pa3 3amyx 3a JIu [lenceba (Tpetuii Myx),
KOTOpBbIH B JajibHEHIIEM U BOCHMTHIBAN AeTei, B ToM uucie U Hanexny. CoBMeCTHBIX
neteil y Hux He Obuto. Jlu Ilence6 Obwn cTporumit, HO cipaBeanuBbIi. [Ipababymika Bcerma
0T3BIBAJIACh O HEM XOPOIIIO, BCIIOMUHASI CBOU JIETCKUE TOJIBI.

Ha ¢oto cnesa nanpaso: Jlu Xe Cyn, Om Hanexna, Jlu [1ence6.
B HiwkHeM psiny dororpadun memsHHuk Kum Wnbst

B 1937 rony xopeiiueB HacWIBCTBEHHO nenoptupoBanu ¢ JanbHero Boctoka, u Bed
nmpababymKiHa ceMbst ObLIa repeceieHa Ha cTaHuio Ymrode Kaparanpckoro paiioHa pec-
nyOoauku Kazaxcran. 31ech npabaOyiinka 3akoHYMIa 7 KJIAacCOB M Hayana TPYJIOBYIO Jes-
TEIBHOCTbD.

W3BecTHO, 9TO KOpEHIBI — OYEHb TPYHOIIOOWMBHIN HApOJA, KOTOPBIA JIOOUT 3EMITIO
U yMeeT Ha Hel pabotath. OHM BHECIH OTPOMHBIN BKJIaJ B pa3BuThe 3emieaenus B Kazax-
crae. [IpabaOyiika Tpyaunach B celie W ObLIa 3BCHBEBOHM 10 BBIPALIMBAHHIO OBOIIECH.
Kak BcnomuHanu e€ 3HakOMbIe, OHa OYEHb OTBETCTBEHHO OTHOCHIACH K pabote, Bce eé
CIIyIIATU U yBaxkaiu. bpurana mpabaOyiiku Morina, 1o e€ 30By, HOUbIO UJATH B TI0JIC U Cla-
caTh ypokad OT MPEICTOSIINX 3aMOPO3KOB, BO BPEMs BOWHBI Ka)IbIil KUJIOTPaMM, JTaxe
rpaMM, IPOIYKIIUHU ObLT OYeHb BaXKEH ISl TOOSTBI.

3a cBor TpynoByro AestenbHOCTH JIn Hanmexxnma Oblma omHOW W3 MEPBBIX HAarpakKaeHa
MeJabIo 3a JOoOJIECTHRIN TPy B Benukoit oreuecTBeHHOM Boline (puc. 1, 2).
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Puc. 2. HarpaxxaeHHble Melanblo 3a qo0aecTHblid Tpy B BOB, 1946 1.
(na pomo Om (JIu) Haoeosicoa — kpaiinss cnpasa)

Taxke Kak 3BEHbEBas BBHICOKOYPOXKaHOTO 3BE€Ha OHAa ObUTa HarpakJeHa TPaMOTOH
OOkoMa KOMCOMOJIa, U KakK IMOOETUTENIb COLMATNUCTHYECKOTO COPEBHOBAHUS — JIydIIas
3BeHbeBas pecnyoiuku — rpamoToit LIK JIKCM Kazaxcrana (puc. 3, 4).
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Puc. 3. I'pamora O6kxoma JIKCM Puc. 4. urumom LIK JIKCM Kaszaxcrana 1 MUHHCTEpPCTBA
Kazaxcrana cenbckoro xo3siicrea Kazaxckoit CCP

OMm Hanexna Obuna u3dpana 11 staBapst 1948 roma menytatom CTalMHCKOTO ayJbHOTO
cosera Cosera nenyratoB Kapatameckoro paiiona Tanapi-Kypranckoit obmacti B u3bupa-
TesbHBINA OKpYT N° 14 (pHc. 5), 9TO TOBOPHUT O BHICOKOM JIOBEPHH Hapoja K Heil.
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[Ipababymiky qomKHBI ObLTH MpeacTaBuTh Ha 3BaHue ['epos Comnmanucruyeckoro Tpy-
Jla, HO HaIll MUP HECITPaBEJIHB.

K coxanenuro, 4eIoBeYeCKHil cTpax MpenceaaTesst Kojaxo3a ObLI BBIIE CIPaBEIINBO-
ctu. ['0BOpAT, y KaXKIOTO CIENCTBUS €CTh CBOS mpuuuHa. KaxkKIplif moiaydaeT UMEHHO TO,
JUTSL TIOJTYYSHHSI 4eT0 co3/1an yciaoBus. Koaxo3 B 11e10M He BBIOJIHIII IJIaH cOopa ypoxas,
MO3TOMY TIpeICcenaTeNb He CTal OTIPABIATH TOKYMEHTH NMpabalyIIkyu Ha MOJydeHHe 3Ba-
Hus [epost Conmanuctuyeckoro Tpyaa. K Hemy ObL1o0 OBI MHOTO BOMIPOCOB, IMOYEMY OIHH
CMOTJIH TOOUTHCS BRICOKHX YPOXKaeB, a APyTryue HET B paBHBIX ycinoBusAX. Kak cka3am ofgHa-
x16l I'eapu Yopa budep: «3ron3m — OTBPAaTHTEILHBIA ITOPOK, KOTOPOTO HUKTO HE JIUIIEH
1 KOTOPOT'O HUKTO HE KCJIACT IMPOCTUTHL APYTOMY».

CIIMCOK JIMTEPATYPbI

1. https://hankayski.ru/msu/administratsiya-hankajskogo-munitsipalnogo-rajona/arhivnyij-
otdel/informatsiya/media/2019/4/22/oni-byili-na-karte-hankajskogo-rajona/

BUOT'PA®UA

51, Kum [lonmnaa FOpeeBHa, sBisitock yaenuien 8 kiracca MAOY COI Ne 220 1. HoBo-
cubupcka. O0macTh MOMX HayYHBIX HHTEPECOB: COLIMATbHbBIE HAYKH, IICUXOJIOTHSL.

EVERY FAMILY HAS A HERO

P.Yu. Kim', N.E. Kim?, N.O. Kim?

1School No220, Novosibirsk, Russia
2 FSBEI HE NSMU MOH Russia, Novosibirsk, Russia,
kim_nadia@mail.ru

This article is about my great-grandmother. Em Nadezhda was born on June 25, 1923 in
the Primorsky Krai (Morozovka village). The story of her birth was revealed only after the
death of my great-grandfather (Nadezhda’s husband), and still remains for our whole family
unsolved to the end.

In 1937, the Korean people were forcibly deported from the Far East, and the entire
great-grandmother’s family was relocated to the station of Ushtobe in the Karatal district of
the republic of Kazakhstan. Here my great-grandmother graduated from 7 classes and start-
ed to work.

It is known that the Koreans are a very hard-working people who love the land and
know how to work on it. They have made a huge contribution to the development of agricul-
ture in Kazakhstan. Great-grandmother worked in the village and was a link in growing
vegetables. As her acquaintances recalled, she was very responsible to work, everyone lis-
tened to and respected. The great-grandmother’s brigade could, according to her call, go into
the field at night and save the crops from the upcoming freezes.
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For her work Lee Nadezhda was one of the first awarded a medal for gallant service in
the World War II.

Also as a leader of group of high-yielding she was awarded the certificate of regional
committee ‘Komsomol’, and as the winner of the socialist competition - the best link of the
republic - the certificate of the Central committee of Youth of Kazakhstan

Em Nadezhda was elected on January 11, 1948 as a deputy of the Stalin’s Senate Coun-
cil of Deputies of the Karatal district of Taldy-Kurgan region in the electoral district N° 14,
which indicates the high confidence of the people to her.

Great-grandmother should have been presented for the title of Hero of Socialist Labor,
but our world is unfair.

Unfortunately, the human fear of the chairman of the collective farm was more than jus-
tice. They say that each consequence has its own reason. Everyone gets exactly what they
have created conditions to get. Collective farm in general did not fulfill the harvest plan, so
the chairman did not send documents of great-grandmother to receive the title of Hero of
Socialist Labor. There would be many questions as to why some have been able to achieve
high yields and others not in equal conditions. As Henry Ward Beecher once said, “Selfish-
ness is a terrible vice that no one is deprived of and no one wants to forgive another”.

REFERENCE

1. https://hankayski.ru/msu/administratsiya-hankajskogo-munitsipalnogo-rajona/arhivnyij-
otdel/informatsiya/media/2019/4/22/oni-byili-na-karte-hankajskogo-rajona/

BIOGRAPHY

My name is Polina Kim; I am a pupil of the 8th class of School Ne 220, Novosibirsk
city. Area of my scientific interests: social sciences, psychology

BOCCTAHME B KBAHYKY 1980 'O

A.B. JIn

Honckoit 2ocyoapcmeennutit mexuuueckuil ynusepcumem, Pocmoe-na-/lony, Poccus,
leeanzhelika07@gmail.com

Jloknag mOCBSIIEH TParn4eCKUM COOBITHSM, CBSI3aHHBIM C yOUHCTBOM F0)KHOKOPEHCKO-
ro npesugeHta [lak Yon Xu, mocieayrondM KpU3UCOM BIACTH U YCTAaHOBJIEHUIO HOBOTO
aBTOpUTapHOro pexkuma rerepana Yon Jly Xsana. Ocoboe BHUMaHHE YIEIEHO BOCCTAHUIO
B ropone Keanwxky B mae 1980 roma. IlomaBneHue BocCTaHMs MPABUTEILCTBOM IPUBEIIO
K MHOTOYHMCIIEHHBIM >KEPTBaM CpEIy MHPHBIX JKUTENEH W CTaJ0 MOBOPOTHBIM MOMEHTOM
B uctopuu IOxuoit Kopeu, BIOCIEICTBUU CTaB CHMBOJIOM OOPBOBI 32 IEMOKPATHUIO U IIpaBa
YeloBeKa.
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Yo6uiictBo npesuaenta Oxnoit Kopeu [Tak Yon Xu o3HamMeHOBao co00# MepeoOMHBII
MOMEHT B TIOJHTHYECKOM PA3BHTHHU CTPaHBI. 3a JOJTHE ToAbl mpedbiBaHus y BiacTu Ilak
Yon Xu co3pan KECTKUM aBTOPUTAPHBIN PEKUM, OCHOBAHHBII Ha BOCHHOW CUIJIE W IIOJAB-
JICHWH OMNIMNO3UMLUHOHHBIX ABWKeHUI. BHyTpeHHsAs nonutrka Ilak YoH Xu MOCTENIEHHO BBI-
3BaJIa PaCTYIYIO OMIO3HIIHIO0 CPEI HHTEUTUTSHIINHY, pabovero Kiiacca U MOJOIEXH.

Kpuszuc Bnactu, Bo3Hukiuit nocie cmept [lak Yon Xu, npuBE€n Kk oCTpold KOHKYpPEH-
UU MEKIY Pa3iuYHbIMU (PAKIMSIMH 3JIHMT, Kaxaas U3 KOTOPHIX CTPEMHUIIACh 3aXBaTHTh
KOHTpOIIb Han ctpaHod. HamOonee 3ameTHOW ¢Gurypoit B 3Toif O0ophOe OKazaics reHepal
UYon /ly XBaH, HAYaJILHUK CITYOBI 0€30MTaCHOCTH, CHITPABITHI KIIFOUEBYIO POJIb B TTOIaBIIC-
HUU JIEMOKPATHYECKHUX CHJI M YCTAHOBJICHUU HOBOM (pOPMBI aBTOpHTApHU3MA.

ITepuon npasnenus Yon /ly XBaHa MHOT[Aa HA3BIBAIOT HNPOTPECCUBHBIM KOHCEPBATU3-
MOM, TaK KakK, C OJHOH CTOPOHBI, PeKUM OoJiee afleKBaTHO pearupoBall Ha H3MEHEHHE CHTY-
aIuy U TPOBEN OompeaeNeHHyo audepanuzanuio. C qpyroil CTOpOHbI, aHTUKOMMYHH3M BCE
TaKke JOMUHHUPOBAI KaK TOCYJapCTBEHHAs] MICOJOTHS, OJHAKO MPHU 3TOM IOJHOE OTTOp-
sxkeare CCCP ycrynmmo Mecto 0osee B3BEIIEHHOW TTOJTUTHKE.

IlepeBopot, opranuzoBanubii YoH Jly XBaHOM, COMPOBOXKAANICS BBEJICHUEM BOCHHOTO
MOJIOKEHUS U YCHIJICHHEM KOHTPOJS Haja oOmecTBoM. OMIo3unus HEMeIJICeHHO Havyalla Hc-
NBITHIBATH CUJIBHOE JIABJICHUE, OJHUM U3 IEPBBIX XKEPTB KOTOPOTo cTaji auaep JeMokpaTu-
geckodt maptun Kum [Ip Wkyn. OH ObuT apecToBaH, OOBHHEH B 3aroBOpe M OCYXIEH Ha
JUTUTEBHBIN CPOK 3aKJIIOUEHHS, YTO BBI3BAJIO PE3KYIO KPUTHKY MEXIyHApOJIHOTO coobIIe-
CTBa W MOJHSUIIO BONPOC O COOIII0ZICHNH mpaB yenoBeka B FOxHoi Kopee.

Opnnako npasutens Yon [y XBaH OposiBIIsI YIIOPCTBO U PEIIMMOCTh COXPAHUTh CTaTycC,
WCHOJB3Ys JTI00bIE CpelcTBa I MoAAep KaHusa cBoed BiacTH. CaMbIM SPKUM MIPHUMEPOM
moTI00OHOTO MOAX0/Ia CTajlo BoccTaHue B ropone Ksanwky B mae 1980 rona.

W3HavyanbHO MPU3EIBBI yYaIecs MOJOAEKH HOCHIIH CYTy0O aKaJeMIUecKui XapakTep:
YCTPaHUTh aIMUHICTPATHBHEII POU3BOJ B YHUBEPCUTETAX U JIEMOKPATH3NPOBATh YueOHO-
oOpa3oBarenbHBIN mpouecc. Ho Bckope OHM mepepociu B TMONUTHYECKHE TpeOOBaHHUSA
BILTOTH JI0 OTCTABKH aHTHJIEMOKPATHUYECKOTO MPABUTEIHCTBA.

Y1pom 18 mas okono 200 crynertoB YuuBepcuteTa UonHam B KBaHwky coOpaiuchk y
BOPOT Y4eOHOTO 3aBeJIeHHs, MPOTECTYsI MPOTHB €ro 3aKpbITH. [IpOM30III0 CTOIKHOBEHKE
CTyJIeHTOB ¢ 30 BOSHHOCTYKallUMH JICCAHTHBIX BOWCK, OJIOKUPOBABIIMMH BXO/I.

[locnme cupsiueit 3a0acTOBKH PSAIOM C YHHBEPCHUTETOM, KOTOpas Oblla pa3orHaHa Je-
CaHTHUKAMM, IIPOTECTYIOIIME CTYACHTHI MONUIM B LIEHTP ropoja. TaM 4HCcI0 y4aCTHHUKOB
JIEMOHCTpALMUA MPOTECTa YBEIUYMWIOCH A0 2 ThHIC. yeiaoBeK. CTyleHYeCKUd MpOTeCT MOJ-
JiepKany paboyure, HU3IIUE CITyXKallie, TOpoIcKast OeqHOTa, TpeOOBaBIINE OCTAHOBUTH WH-
GISIHUI0 ¥ TOPOTOBU3HY, MOBBICHUTH PEaNbHYI0 3apaboTHYIO IUIATy, YIAYYIIHTH YCIOBHUS
TpyJa U coluanbHble rapanTiy. K mpoTecTyiomuM B IIeHTpe ropojia MPUCOSANHUIIICH BO-
JIUTEITU aBTOOYCOB, TPY30BUKOB M TaKCH Ha CBOeM TpaHcmopTe. OHU 3a0JIOKUPOBAIH JBU-
KEHHEe Ha IeHTPAIIbHOW YIUIle, KOTOpas BeJia K 3IaHUI0 aIMUHUCTpAIH TpoBUHINH FOX-
Has Youna, cronuiel kotopoit 0but ropon Keanmky. [lepen aTuMm 31anuemM coOpaiicsi MHO-
TOTBICSIYHBIA CTUXUMHBIA MUTUHT. Ha momolp oka3aBLIEiiCS B MEHBIIMHCTBE FOPOIACKOU
TIOJTUITNY OBLITM HAITPaBIIEHBI 688 BOEHHOCTYXAIIUX JJECAHTHBIX BOWCK.
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IIpubsiBIINEe BOCHHBIC Hadaiu M30MBaTh Bcex Oe3 pa3zbopa — Kak YYaCTHHKOB JEMOH-
CTpalliy, TaK ¥ MPOCTBIX MPOX0XHX. TakuM oOpaszom, 29-nerHuit riryxoHemoit Kum Ken
Uxo1b, He MPUHUMABIINHN yYaCTHsI B TIPOTECTaX, ObLI 3a0UT HacMepTh AyOuHKamu. OH cran
MIEPBBIM, HO JTAJIEKO HE MOCIEAHUM yOUTBIM MUPHBIM XuTelleM KBaHwKy.

IIpotectytromue, 3aMMINAasICh KaMHIMH, MMaJKaMd W HOXKaMU TOMBITAINCH U3 TOAPYY-
HBIX CPEJICTB CO3JaTh OappHKaabl BOKPYT LIEHTPAIbHBIX YIHUI] TOPOJa, B LIEISIX HMpeJoTBpa-
TUTbH MPOJBIDKCHUE MPaBUTEILCTBEHHBIX BONCK. [IpaBUTENBCTBO K€ OTpearupoBajo >KecT-
KO, HAIPaBJIAs JOMOIHUTENbHBIC TIOAPA3ISIICHUS CONIAT M OPOHETEXHUKY UIs TIOJJaBICHUS
MATeka. UnCo YOUTHIX M PaHEHBIX MMOCTOSHHO POCIo. BiracTe OT MacCOBBIX apecTOB H 3C-
KaJlallMy perpeccrii meperuia K MCIOIb30BaHUI0 OTHECTPEIBFHOTO OPY KU U CIIE30TOYHBOTO
raza. JleMoHCTpaHTHI TpeboBanu oTcTpaHeHus oT BiaacTu You [y XBaHa, OTMEHBI Ype3BbI-
YaifHOTO TOJOXKEHUS U KapaTelIbHBIX MEp AJI1 BCEX BUHOBHBIX.

Jnst MHOTMX KOpeiueB nHUuACHT B KBaHWKYy cTan mpuMepoM HE TOJBKO KECTOKOCTH
pexuma Yon Jly XBana, HO u moka3an nomaaepxky CIIIA 3Toro HemeMOKpaTHIECKOTO pe-
skuma. ['paxknane KBaHwky BO BpeMs BOCCTaHHUS OIIMOOYHO MOJarajid, YTO aMEepHUKaHIIbI
Mpuexany, YTOObI 3aIUIIaTh JEMOKPATHIO M MPEKPATUTh TUPAHHUIO MX Mpe3uaeHTa. Pemop-
taxu CMU u naneheiimas nponaranaa Yon Jly XBana emi€ OoJbllie YKpEmWiId 3TO 3a-
Omyxnenre. He B mepBbIil pa3 KOpeHIbl OOHAPYKHUIIK, YTO MX OXHIAHUS TOANEPKKH CO
croponsl CIIIA He ObutH ompaBmaHbl. B melicTBuTensHOCTH amMuHUCTparus Kaprepa B To
BpeMmsi ObliTa 60JbIIIe 3aUHTEpECOBaHa B coxpaHeHun cradmibsHocTy B FOxHON Kopee, uem B
COCTOSIHMH €€ JEMOKPATHH.

3HaueHreM coObITHIT KBaHWKY SBISCTCS TO, YTO CTyACHYECKAs ACATEIBHOCTh, KOTOPAs
paHee ObLTa COCpPEIOTOYEHA MCKIIOYUTENFHO Ha OOph0e C JUKTaTypaMu, Hadala IepeKITro-
yaTh cBoil HeratuB Ha CLIA, KoTOpEIE, IT0 UX MHEHUIO, TIOIEP>KUBAJIN BOSHHBIE PEXKIMBI.

JlecsATKHM THICSY TPOTECTYIOMIMX, THICAYN PAHEHBIX U COTHH IMOTHOIINX — TaKOB OBLI
utor. B mepBrie rojbl nociie nogasneHus Boccranus, B FOxuo#t Kopee Obi10 omacHO roBo-
PUTH O HeM BCiayX. JII0Oble KHUTH M CTaThH, B KOTOPBIX XOTS OBl BCKOJIb3b YIIOMHHAIHUCH
3TH COOBITHS, TPOXOIIIIN CTPOTYIO IIEeH3ypy. Boccranue B KBaHWKy OKa3ano 3HaYMTEIHHOE
BIIMSHUC Ha pa3Buthe nemokparuu B OxuoU Kopee. HecMoTpst Ha mepBOoHaYapHOE TIOpa-
JKEHHE, OHO CTaio CUMBOJIOM OOpHOBI 32 CBOOOY U TpaBa 4ejoBeKka. ToNbKO CIycTs aecs-
TWJIETHS, TIOCIIE TIepexo/ia K TPaKAaHCKOW BJIACTH, XKEPTBBI BOCCTAHUS ObLTH OQHUIIHATBHO
MPHU3HAHBI TEPOSMU U OOpIIaMU 3a JeMoKpaThaeckue reHHocTH. Ceronns xe B FOxuol Ko-
pee JleHb maMsTH KEPTB BOCCTAHUSI OTMEUAETCs €KeroHo 18 masi, mogquepKuBasi BAXKHOCTh
3aIUTHI PaB ¥ CBOOOJ TPaXKIaH.

CIIMCOK JIMTEPATYPbI

1. Bouapuukosa M. B. [IEPEJIOMHBIE 1980-E I'T. B UCTOPUN PECITYBJIMKU KOPES:
CMEHA BJIACTHU U BOCCTAHUE B I'. KBAHYXY // Hayunbie nyonukauuu | M3narenscTo
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BUOTI'PAD®USA

S, JIu Amxenuka BnanumupoBHa, oOydatock Ha 3 Kypce B JJOHCKOM rocyaapcTBEHHOM
texauaeckoMm yHuBepcurere (JII'TY) mo HampaBieHnto «YpaBieHHE KOHTPOJIEM KadecTBa
MPOIECCOB U YCIyT (10 oTpaciisim)». OOIacTh MOUX HAyYHBIX HHTEPECOB: 00ECIIeYeHre COo-
OTBETCTBUS MPOAYKTOB M YCIYI YCTaHOBJICHHBIM CTaHAAapTaM M TpeOOBaHUSM, TOBEpKa
CpCACTB USMCPCHUA, U3YUCHUC CBOMCTB MaTcepuaioB.

THE GWANGJU REBELLION 1980S

A.V. Li

Don State Technical University, Rostov-on-Don, Russia, leeanzhelika07@gmail.com

The report is dedicated to the tragic events associated with the assassination of South
Korean President Park Chung-hee, the subsequent crisis of power, and the establishment of
a new authoritarian regime under General Chun Doo-hwan. Special attention is given to the
rebellion in the city of Gwangju in May 1980. The suppression of the rebellion by the gov-
ernment resulted in numerous casualties among civilians and became a turning point in the
history of South Korea, later becoming a symbol of the struggle for democracy and human
rights.

From the beginning student protests initially directed against administrative pressure at
universities. Soon the protests took on a political character.

On the morning of May 18th, there was a clash between students from Chonnam Uni-
versity and special forces soldiers blocking off the university grounds. The students went
out into the streets to express their outrage over the closure of the university. Soldiers brutal-
ly suppressed them and even used force against peaceful citizens.

Student protests received support from workers, employees, and the poor. Drivers have
blocked traffic on the central street. Residents actively resisted military authorities by build-
ing barricades and organizing protest actions.

Armed forces moved to suppress the rebels using tear gas and firearms.

Despite of resistance, the regime of Chun Doo-hwan prevailed. Hundreds of lives were
lost, with thousands more severely injured. The rebellion was ruthlessly crushed, leaving
a deep mark on the memory of the Korean people.

After suppressing the rebellion, any public discussions about these incident in South Ko-
rea faced severe censorship.

The Gwangju Rebellion became a symbol of the struggle for freedom and human rights.

Every year on May 18th, South Korea commemorates Victims' Memorial Day.
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My name is Li Anzhelika Vladimirovna, currently studying at Don State Technical Uni-
versity (DSTU) in my third year, majoring in "Quality Control Management of Processes
and Services (by Industries)". My area of academic interest includes ensuring compliance of
products and services with established standards and requirements, calibration of measuring
instruments, and study of material properties.

I'OCYJAPCTBEHHOE ®UHAHCHUPOBAHHUE
UHBECTUILIMOHHbIX IPOEKTOB B KAJIMHUHI'PAJICKOM OBJIACTH

H.O. JIn

DI'A0Y BO «banmuiickuit ¢hedepanvnotii ynueepcumem umenu Ummanyuna Kanmapy,
Kanununzpao, Poccus, nadia_lee@inbox.ru

locynapcTBeHHBIC (PUHAHCUPOBAHUE HHBECTUIMOHHBIX IPOCKTOB SBISETCS Ba)KHBIM
WHCTPYMEHTOM T'OCYJapCTBEHHON SKOHOMHUYECKOW MOJIUTHKH, HANIPABICHHONH Ha CTUMYIIH-
pOBaHHE SKOHOMHUYECKOTO POCTa, Pa3BUTHE HH(PACTPYKTYPHI, 3aITyCK HOBBIX NMPOU3BO/ICTB,
CTIIAKMBAaHUE HETATUBHOTO BIMsSHHE (aKTOpPOB BHEITHE#H cpenbl. [Iporpammser rocynmap-
CTBEHHOTO (DHAHCUPOBAHUS MPOSKTOB HAIPABIICHBI Ha MOAJEPKAHHE YCTOMUYUBOTO Pa3BU-
THS TEPPUTOPHHA M CO3JaHUE HOBBIX pabounx mecT. Ha mpumepe KammauHTpamckon obma-
CTH MOKa3aHa 3QPEKTUBHOCTh TAKUX IPOTPaAMM.

[IporpamMMel rocy1apcTBEHHOT0 (PMHAHCUPOBAHHS MHBECTHLIMOHHBIX NPOeKToB B Kamnu-
HUHTPaACKoi obmactu peanusyer Gouxa «LeHTp moamepkku npeanpuHuMaTenbcTBa Kamu-
HUHTpaAcKoil obnacti» (manee — Poux). HdesrensHocts PoHAa KOOpAMHUpPYETCS MUHU-
CTEPCTBOM 3KOHOMHYECKOTO PAa3BUTH, MPOMBIIIJICHHOCTH U TOproBiu KanuHUHTpaackon
o0nacTu.

duHaHCHpOBaHUE MPOEKTOB B KamnHUHTpaackoil 00JIacTH OCYIIECTBIISETCS O CIETy-
IOLIMM JIByM HaIlpaBJIEHUSIM:

1) IIporpamMmMsel peruoHaIbHOTO (PoHIA Pa3BUTHS IPOMBIIUIEHHOCTH.

2) CnenuanbHble MPOTPaMMbl (PMHAHCHPOBAHMS JJI MaJIOTO M CPEIHEro MpeArpHHH-
MAaTesbCTBa.
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1. HpOFpaMMbI PETrUOHAJTBHOIO0 (])01{)13 Pa3sBUTHUSA NPOMBIIIIJICHHOCTH

®DuHAHCUPOBAHUE WHBECTHUIIMOHHBIX MPOEKTOB 3a CYET OFOJKETHBIX CpeAcTB B Kamm-
HUHTPAJICKON 00JacTH Havanoch ¢ co3maHus Goumaa «DoHA pa3BUTHS MPOMBIIUIEHHOCTH
Kamnanarpanckoit obmacti». B 2019 roga momHOMOYHSIMH perrmoHaabHOTO (OHIA pa3BH-
THS TPOMBIIIJICHHOCTH Takxke HajaelaeH (GoHx «LleHTp mopmepxku npeanpuHUMAaTeIhCTBa
Kanmununrpanackoit o01actny. JlaHHbIE HHCTHTYTHI MOANEPKKA (UHAHCUPYETCS M3 00JIacT-
HOTO U (pemepaibHOTO OFOJKETOB, a TAKXKE 33 CUET NMPUBJICUCHUS BHEOIOKETHBIX UCTOYHH-
KOB (PMHAHCHpOBaHUs. B pamkax cBoei NesTEIBHOCTH PErHOHATIBHBIA (OHI Pa3BUTHS MPO-
MBIIUICHHOCTH (PUHAHCUPYET MPOCKTHI, KOTOPHIE COOTBETCTBYIOT KPUTEPUSIM MHHOBAIIMOH-
HOCTH, S3KOHOMHYECKOU 3()()eKTHBHOCTH U COITUATLHON 3HAYMMOCTH.

Kaxxnprit u3 npodrHAHCHPOBAHHBIX MPOCKTOB SBJISCTCS YHUKAIHLHBIM M HAIPaBJICH HA
MIPOU3BOCTBO BHICOKOKOHKYPEHTHOMN NPOAYKIIUH, UMIIOPTO3aMEIIEHUN WIH SKCIIOPT.

CTOHUT OTMETHUTH, YTO KPOME COOCTBEHHBIX MPOrpaMM (PMHAHCHPOBAHUS Y PETHOHANb-
HOTO (hOHIA Pa3BUTHS MPOMBIIUICHHOCTH €CTh MPOTPaMMBI, COBMECTHBIE ¢ (eaepaTbHbIM
¢doHIOM pa3BuTHs NpoMbiuieHHOCTH (DenepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE yupe-
xkaenue «Poccuiickuii poH TEXHOIOTHYECKOTO pa3BuTusy, naiee — OPIT). PerunonanbHei
(OHIT pa3BUTHS NPOMBINUICHHOCTH TAaKXKE COMPOBOXKAAET IPOCKTHl KAIWHWHTPAJCKHX
MpeANpUHUMATEICH B IEISIX TOMYyYCHHUS 3aeMHOTO (DMHAHCHPOBAHHS HCKIIIOUUTEIHHO
O®PII. bnaromaps TakuM mporpaMMaM TNpUBIEKaeTcs ¢eaepaibHoe (UHAHCHUPOBAHUE HA
pean3alnio HHBECTUIIMOHHBIX poekToB B KanmauHrpanckoit oonactu. M3 6romkera OPII
Ha peaTM3alii0 MHBECTUITHOHHBIX MPOEKTOB MpuBIIedeHO 276,2 MiH py0. (Tadum. 1) [1].

Tabuuma 1

IIpoekTbl, Ha KOTOpBbIE NO1y4YeHO puHaHcupoBaHue OPII

Cymma 3aiima,
MJTH pyo0.
No IIpoekrt 3aeMInuk py
POPII OPI1
1 |WHBecTULMOHHBIA NpoekT 1o co3fanuto | OO0 «bantkar» 16,8 39,2
MIPOU3BOJICTBA MeAHOM KaTaHku B Kamu-
HUHTPAJICKOH 001acTI
2 | VIHBECTHIIMOHHBIA TPOeKT mo opranHuza- | OO0 «AmoepTum» 6,5 15,2
LUU TIPOM3BOJICTBA IOBEIHMPHBIX H3ACITHN
u oty habpHuKaToB U3 SHTApPsI
3 |Ilpoektr mo cozganuto cobcrBerHoro | OO0 «banrtuiickas 3Be31a» - 75
MIPOU3BOJICTBA PaM U BUJIOK
4 |TIpoekt mo monepum3anuu TexHomgorude- | OO0 «Axkpenna MaBecT» - 146,8
CKOTO 00OpYIOBaHHUS B IENSAX IIOBBIIIE-
HUSl TIPOU3BOJUTENFHOCTH TPH BBIMTYCKE
MeOemH Il BAHHBIX KOMHAT
5 |Hroro - 23,3 276,2
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[IpoduHanCHpOBaHHBIE MPOESKTHI HANPABJICHBI HA UMIIOPTO3aMeleHHEe (MeIHAsT KaTaH-
Ka, paMbl M BUJIKH JJIsl BEJIOCUIIENIOB), 3aIlyCK HOBOTO MPOM3BOJCTBA M PACHIMPCHUE TEKY-
mero (HOBOE MPOU3BOJICTBO FOBEJIUPHBIX 30JI0THIX YKPAIICHUH CO BCTABKaAMH STHTaps U yBe-
JIMYEH BBIMMYCK CEPEOPSIHBIX YKPAIIEHUI CO BCTABKAMHU SIHTAps), MOJICPHU3ALNIO TEXHOJIO-
THYECKOTO 000PYI0BaHHSI M MOBBINICHUE MPOU3BOIUTEIBHOCTH TPyAa (BBIMYCK TYyMO, IITKa-
(OB ¥ TICHAJIOB I BAHHBIX KOMHAT).

2. Cl'[elll/la.]'lbllble nporpamMmmabl (l)I/IHaHCl/lI)OBaHI/IH MaJIoro
H CPpEeIHEro npeanpuHuMarTe/ibCrea

Jo 2019 roma oCHOBHBIM MCTOYHMKOM (PUHAHCHPOBAHHS MHBECTHLHMOHHBIX MPOECKTOB
OBLIH 3aiiMBI PETHOHANBHOTO (POH[A Pa3BUTHUS MPOMBIIUIEHHOCTH. OHAKO CHUTYyaIlWsl cTana
MeHsaThea ¢ 2019 roma B CBSI3M ¢ MaHJAEeMHUEW KOpOHaBHpyca, KOTOpas cTajia MPUYUHOU
OorpaHHuYeHHH B pabOTe MHOTHX NPEANPHUATHI; BBEJCHUE CAHKLUUN CO CTOPOHBI WHOCTpPAaH-
HBIX TocynapcTB, HaunHast ¢ 2022 rona. Jns KamuauHrpamckoit o01acTv, y9uThIBas 3KC-
KJIABHOE TIOJIOKEHHE, OCOOEHHO YYyBCTBUTEIHHBIMU OKA3aJMCh OTPAaHHYEHUS Ha WMIIOPT
W DKCTIIOPT TOBApOB, HA TPAH3UT TOBapoB 4epe3 cTpaHbl EC, Ha JOCTYN K MEXIyHapOIHBIM
(bMHAHCOBBIM PHIHKAM.

B nensax criaxuBanus (akTOpOB, OTPAHUYHBAIOIINX COIMATHLHO-OKOHOMHUYECKOE Pa3-
BUTHE PETHOHA, PETHOHAJIBHBIMH BJIACTSMH OBUTM WHHLMHPOBAHBI CHENMAIBHBIC TIPOTpaM-
MBIl (PUHAHCHPOBAHMS MaJOro M CPEAHEro MpeANpHHUMATENIbCcTBA. Peanuszauus mporpamMm
MMela CIeIyOIIne eIH:

— COKpaiieHue aucOanaHca B YPOBHE Pa3BUTHS MYHHUIMIIAIBHBIX oOpa3oBannii Kamu-
HUHTPAJICKOHN 00J1acTH;

— MPUCTIOCOOJIEHNE 00BEKTOB KYJIBTYPHOTO HACIEAHS, HICTOPUIECKUX 3IaHUNA U COOPY-
KEHHUH TSI COBPEMEHHOTO MCIIONB30BAHUS U CO3JaHUEe TOUEK POCTa, HOBBIX MECT MPHUTSIKE-
HUSI TYPUCTUYECKUX TIOTOKOB;

— peanu3auusi IPOEKTOB B cepe MMIOPTO3aMEIICHUS MM OOECTeYeHHUsT JTOTUCTHYC-
CKOI 0€30MacHOCTH PErroHa, a TaKKe MPOEKTOB, HAMPABICHHBIX Ha TMOBBIIICHUE YPOBHS
JIOKaJTU3aIluH TIPOU3BO/ICTB;

— CO3/1aHHe HOBBIX Pa0OYMX MECT, OPTaHU3alNK HOBBIX M MOAEPHU3ALUIO CYLIECTBYIO-
MIUX TPEANPUATHA U3 Pa3IMIHBIX OTPaCiiell PeTHOHATBHON SKOHOMHKH.

Hawnboiee kpymHbIe ¥ 3HAYUMBIC IPOTPAMMBbI PUHAHCHUPOBAHUS OITHUCAHBI B Ta0II. 2 [2].

Tabnuna 2

CneumnajibHble nporpamMmmal (l)l(lHaHCl/lpOBaHﬂfl MaJIoro u cpeiHero npeanpuHuMaTeJbCrBa

Tonbl IIporpamma prHAHCHPOBAHUS

2020 | dunaHCHpOBaHUE MO Nporpamme «BocTox».

[Tporpamma HampaBieHa Ha COKpalleHne aucbaiaHca B YpOBHE pa3BUTUSI MyHUIINIAIb-
HBIX 00pa3oBaHui KanuHuHrpanckoit odnacry.

B nmporpammy Bomwim 11 TeppuTOopuii, pacrnonoXKEHHbBIX BOCTOYHOM YacTH pPEruoHa:
I'sapuetickuii, Kpacuoznamenckuii, Hemanckuii, Hecteposckwmii, O3epckwii, CraBcKuid,
[Monecckwit, [IpaBauackuit, ['yceBckuii u COBETCKHI rOPOACKHE OKPYTa.
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[ponomkenue TadI. 2

T'oner [Tporpamma GpuHaHCUPOBAHUS
YcnoBus nporpaMmsl:
Cymma 3aiima: 1o 50 mutH pyOeit
Cpox 3aiima: 10 7 neT, 1 cenbxo3npeanpustuii — xo 10 mer.
[TpouenTHas craBka: 1 % roaoBbIX.
OTcpoyKa moranieHuss OCHOBHOTO J10ira 0 36 MecsIeB

2021 | ®uHAaHCHPOBAHME MO IMPOTpaMME IO BOBJICUEHHIO OOBEKTOB KYJIBTYPHOTO HAacieIus,
HUCTOPHYECKUX 3/IaHUM M COOPYXEHHH B SKOHOMHYECKHI 00opoT KammHMHTpagckon
o0actu.
Ienpto mporpaMmbl SIBISICTCS MPHUCIIOCOOJICHHE 00BEKTOB KYJIbTYPHOTO HACICIUs, HC-
TOPUYECKUX 3AHUN M COOPY>KEHHIA JIJISI COBPEMEHHOTO MCIIOJIb30BaHUS U CO3J[aHUE TO-
YeK pOCTa, HOBBIX MECT MPUTSKEHUS TYPUCTHICCKHUX TOTOKOB.
VYcoBus mporpamMmeL:
Cymma 3aiima: 1o 1 mMipz
Cpox 3aiima: g0 15 ner
[IponenTtHas craBka: 0 % romOBBIX.
Ecnu 3asiBuTENH peann3yer CBOM MPOEKT B TEUEHHE 5 JIET U BBIIOJHUT UHBIE CBOH 0051~
3aTelIbCTBA, MOJOBUHA J10Jra OyIeT (aKTHUECKH CIIMCAHA C 3aeMIIHKA.
OTcpoyka moramneHust OCHOBHOTO joura o 10 jet

2022 | ®uHaHCHpOBaHME MO Mporpamme «MImopTo3amenieHne.
Llenbto mporpamMmsl SIBIsI€TCA NPEIOCTABICHUE 3aiIMOB C LEIbI0 MUHUMU3ALNY BIUSHUSL
YXYALICHUS TCONOIUTHICCKON M SKOHOMUYECKOH CUTyalluu Ha Pa3BUTHE OTPACIICH KO-
Homuku KanuHuHrpaackoit obmacté (Ha peaau3alMio MPOEKTOB B cdhepe MMIIOPTO3a-
MEIIEHUS WK 00SCIIEYCHHUS JJOTHCTHIECKOM O0€30IMaCHOCTH PETHOHA,  TAKKE MPOCKTOB,
HATIPABJICHHBIX Ha TIOBBIIICHUE YPOBHS JIOKATU3AI[UH TPOU3BOJICTB)
VYctoBus mporpamMmet:
Cymma 3aiima: ot 5 1o 300 MutH pyOmei.
Cpok 3aiima: 0 5 JeT AJs MPOeKTOB B 00JacTH 0OecreyeH s JJOTUCTHIECKO Oe3omac-
HOCTH PETHOHA | 110 7 JIET IS MPOEKTOB 110 UMIIOPTO3aMEIICHUIO U MOBBIIICHUIO YPOB-
HS JIOKQJIN3AIH TPON3BOJICTB
[TpouienTHas cTaBka: 2 % roJ0BBIX.
s 3aeMIMKOB NIEHCTBYET OTCPOYKA MOTalieHHs OCHOBHOTO J0ira 10 36 MeEcCsIeB,
B OTOT NCPHUOJ BbITJIAYUBAKOTCA TOJHKO NPOLCHTHL

2023 | ®duHaHCUpPOBaHME IO MPOTpPaMMe NPEAOCTABICHHS JBIOTHBIX 3alMOB AJIS peaau3aluu

WHBECTHLMOHHBIX TPOEKTOB, HAIPABJICHHBIX HAa CO3/IaHHE HOBBIX Pa0OYMX MECT, opra-
HHU3alUHN HOBBIX U MOJECPHU3ALMIO CYIIECTBYIOIINX MPEIIPUATHH U3 Pa3IMuHbIX OTpac-
JIeH peruoHaNbHOM SKoHOMEKH («HBECT 5,5%).

B ycnoBusax caHkuuoHHBIX orpanuueHuil IlpaButenscTBoM Poccuiickoit ®depepauun
OBLTO TIPHHATO pEIIeHHE O BBIACICHWH U3 pe3epBHOro QoHxaa 5,5 mupn pyomneit Kamm-
HUHTPAJCKOH 00JaCTH Ha JIBIOTHOE (DMHAHCHPOBAHWE HHBECTUIMOHHBIX IPOEKTOB
CyOBEKTOB MaJIOTr0 M CPEIHEro MpeANpHHIMaTeNnbCcTBa (pacropsbkenne IIpaButenscTBa
Poccwuiickoit @eneparnu ot 23.09.2022 Ne 2744-p).

Bcero Ha peanu3anuio mporpaMMsbl C y4ETOM PETHOHAIBHOTO CO(HHAHCHPOBAHUS
HampasieHo 5,8 mupna pyOiei
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Oxonuanue Tadi. 2

T'oner [Tporpamma GpuHaHCUPOBAHUS

YcnoBus nporpaMmsl:

Cpok 3aiiMa: He Ooee 7 JeT.

Cymma 3aiima: ot 5 1o 300 MutH pyOmei.

[IpouenTHas cTaBka: 2 % roJ0BBIX.

Jist 3aeMIIMKOB EHCTBYET OTCpPOYKA MOTALIEHUs] OCHOBHOrO fonra 10 36 MecsIes,
B 3TOT TE€PHO/] BBIMJIAYNBAIOTCS TOIBKO ITPOLEHTEHI.

CO(l)l/IHaHCI/lpOBaHI/Ie HWHBCCTUIITUOHHOI'O IMPOCKTa CO CTOPOHBI 3aABUTEJIA, YaCTHBIX WH-
BECTOPOB WJIM 32 CUET OAaHKOBCKUX KPEIUTOB: B 00beMe He MeHee S5 % oT obuiero Oron-
KE€Ta MHBECTULIMOHHOT'O MPOCKTA.

[TokazaTenb COOTHOLIEHUS! CyMMBI 3aiiMa K KOJIMUECTBY CO3/IaBa€MBIX HOBBIX paboumx
MECT B paMKaxX WHBECTHLIMOHHOTO IPOEKTA JIOJDKEH COCTABIISITH He Oojee 5 MitH pyOueit
Ha 1 BHOBB co3maHHOe pabodee MecTo. [y OTHENBHBIX BHIOB SKOHOMHYCCKOW Oes-
TEJIFHOCTH, OTHOCAIINXCS K pasneny «O0pabaThIBaronie IpOU3BOICTBAY JaHHBIH ITOKa-
3aTeNb TOJDKEH COCTaBIATH HE Oojee 7,5 MutH pyOieit Ha 1 BHOBB co3maHHOE pabodee
MECTO

Takum oOpa3oM, Oyiarojapsi rocyapCcTBEHHOMY NMPOEKTHOMY (uHaHCHpoBaHHiO B Ka-
JIUHUHTPAJICKOM 00JIaCTH yIAOCh PEIIUTh PSJT COIUATBHO-3KOHOMUYESCKHX 3a71a4:

1) Crnaguth BIMSHUE HETATUBHBIX (DAKTOPOB BHEITHEH CPEIbI.

2) Co3maTe KOHKYPEHTOCIIOCOOHBIC TIPOM3BOJICTBA C SKCIIOPTHBIM M MMITOPTO3aMeIIa-
IOIIUM TTOTCHIIUAIOM.

3) 3amycTUTh MPOCKTHI, CBA3aHHBIE C 00CCIICUEHHUEM JIOTUCTUKH TOBAPOB.

4) Co3nath HOBBIE TOYKH POCTa B SKOHOMHKE Yepe3 Pa3BUTHE TYPHUCTHYECKOTO TIOTECH-
Maja peruoHa.

CIIMCOK JIMTEPATYPbI

1. ®onn pazeutus npomeimuieHHOCTH. — URL: https:/frprf.ru/ (mata obpamenms: 12.06.2025).
2. llenTp moAmepKKW TMpeanpuHUMarenbcTBa KammauHTpanmckoi obmactm. — URL:
https://mbkaliningrad.ru/ (mara obpamenus: 12.06.2025).

BUOI'PA®USA

S, Jlmw Hagexma OneroBHa, CIENWATN3WPYIOCh HA BOMPOCAX TOCYAAPCTBEHHBIX Mep
noJep KK OnzHeca. PaboTai0 HadaJbHUKOM YTPABIEHUS 10 PAa3BUTHIO CHUCTEMBI IOA-
JepKKH KpeaTuBHBIX HHAYCTpHid B AHO «AreHTCTBO KpeaTUBHBIX HHAYCTpHID», T. MOCKBa.
O06macTh MOMX Hay4YHBIX WHTEPECOB BKIIIOUAET TOCYAapPCTBEHHYIO TOANEPKKY HPEAIPUHI-
MartcibCTBa, yCTOfI‘IPIBOG Pa3BUTUC COHUAIBHO-3KOHOMHYCCKHUX CHUCTEM, KOHKYPEHTOCIIO-
COOHOCTb.
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STATE FINANCING OF INVESTMENT PROJECTS
IN THE KALININGRAD REGION

N.O. Li

Immanuel Kant Baltic Federal University, Kaliningrad, Russia, nadia_lee@inbox.ru

State financial projects represent a necessity of state economic policy aimed at stimulat-
ing economic growth, development, launching new industries, and mitigating the negative
impact on the external environment. State project financing programs are aimed at support-
ing sustainable development of territories and creating new jobs. The example of the Kali-
ningrad Region demonstrates the effectiveness of such programs.

The programs of state financing of investment projects in the Kaliningrad region are im-
plemented by the foundation “Center for Support of Entrepreneurship of the Kaliningrad
Region” (Fund).

The Fund's activities are coordinated by the Ministry of Economic Development, Indus-
try and Trade of the Kaliningrad Region.

Projects in the Kaliningrad Region are financed in the following two areas:

1) Programs of the regional industrial development fund.

2) Special financing programs for small and medium-sized businesses.

1. Programs of the regional industrial development fund

Financing of investment projects from budgetary funds in the Kaliningrad region began
with the creation of the industrial development fund of the Kaliningrad region.

In 2019, the powers of the regional industrial development fund were also granted to the
Kaliningrad region entrepreneurship support center fund.

These support institutions are financed from the regional and federal budgets, as well as
by attracting extra-budgetary sources of financing. As part of its activities, the regional in-
dustrial development fund finances projects that meet the criteria of innovation, economic
efficiency and social significance.

2. Special financing programs for small and medium-sized businesses.

In order to smooth out the factors limiting the socio-economic development of the re-
gion, regional authorities initiated special programs for financing small and medium-sized
businesses. The implementation of the programs had the following goals:

— reducing the imbalance in the level of development of municipalities in the Kalinin-
grad region;

— adaptation of cultural heritage sites, historical buildings and structures for modern use
and creation of growth points, new places of attraction for tourist flows;

— implementation of projects in the field of import substitution or ensuring the logistics
security of the region, as well as projects aimed at increasing the level of localization of
production;
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— creation of new jobs, organization of new and modernization of existing enterprises
from various sectors of the regional economy.

Thus, thanks to state project financing in the Kaliningrad region, it was possible to solve
a number of socio-economic problems:

1) smooth out the impact of negative environmental factors.

2) create competitive production with export and import substitution potential.

3) launch projects related to providing logistics for goods.

4) create new growth points in the economy through the development of the region's
tourism potential.
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PEAJIM3ALIASA THIEPBOJIMYECKUX BbIPAXKEHUI
B PA3TOBOPHOI PEYU HA HCITAHCKOM, AHI'JIMHCKOM
U KOPEHCKOM SI3bIKAX

Ju ﬁxn, JIn XBaHxu

Boponescckas kopeiickas wikona, Boponesc, Poccus, Leeliral 00@gmail.com

PaboTa mocBsieHa aHaMU3y THIIEPOOTUIECKUX BEIPAKCHUN B UCHIAHCKOM, aHTJIMACKOM
U KOpercKkoM si3bikaX. OCHOBHOE BHUMAaHUE YNEISICTCS CPEICTBAM TUIEPOOIU3aluU U 00-
JIACTSIM UX HUCIIONb30BAHUS B PA3rOBOPHOM peyH.

'unepOona ycumBaeT 3KCIPECCUBHOCTh PEYH U YACTO MCHOJIb3YyeTcs KaKk HHCTPYMEHT
BO3/IeiicTBUA B 00mIeHnU. E€ BaxkHOW 4epTOl SABIsIETCS HEOOA3aTENbHOCTh TOYHON HH(OP-
Malluy, YTO MPHUAAET pedr SMOLMOHAIBHYIO HACBIIIEHHOCTh. B mccnenoBanun paccmaTpu-
BaIOTCS TakWe CrmocoObl rumepOonm3auu, Kak ciIoBooOpazoBaHHe (OCOOCHHO CIIOKCHHE
CIIOB) M (pazeojorndeckue oOOpOTHI, BKIOYAs KaK MpeyBeIMYCHHE, TaK U IpeyMeHbIIe-
HHUE. AKTYaJbHOCTh TEMBI CBSI3aHa C T€M, 4TO I'MrepOoja IIMPOKO HCIOIb3YETCS B COBpE-
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MEHHOW pe4M JUIs NPUBJICYCHUS BHUMAHHS, HO MOXET OBITh MCTOJIKOBaHA HEMPABHIILHO.
[MosTOMY Ba)KHO MMOHUMATh MEXAHU3MBI e€ QYHKIIMOHUPOBAHHS.

MonsTHe runmep00Jibl U ABJIEHHE THNEPOoIN3anuu. TepMUH «rHMeP6oIa» MPOUCXO-
JIUT U3 TPEUYECKOro SI3bIKa M 03HAYACT «IPEYBEIIMYCHUE». B JTMHIBUCTHKE 3TO CTHIIUCTHYE-
CKHUii Mpuém, PU KOTOPOM HAMEPEHHO U SIBHO MPEYBEITMYMBACTCS KaKOe-TUOO KauecTBo,
KOJIMYECTBO MJIM XapakTepucTuka oobekra. [To bpoackomy, runep6osia MOXKET BhIPaXKAThCS
KaK KOJHMYECTBCHHO («TBICAYY pa3y, «Iejas BEYHOCTh»), Tak U oOpaszHo. [1aBHas mean
runepoobl — MPHUBJICYhL BHUMAHWE M BbI3BaTh AMOLMOHAIBHYIO peakuuto. [Ipumep:
«llobneodunen, xax aucm oymaeu» (pyc.); «Esta usted blanco como nalga de monjay» (ucm.);

«As white as a sheety (aurn.); «£=0/ ot & ZLF» (kop.). Bo Bcex 3THX cliyyasx

peub He MAET 0 OyKBaJbHOM M3MEHEHHUH IIBETa JIMLA — 3TO HaMEpEeHHOE NpeyBEIMYCHHE,
YTOOB! MOAYEPKHYTh WCHYT WIM IIOK. BaXKHO paszimuyaTh CTHIMCTHYECKYIO THUIEpOOIy
1 00BIYHOE TIpeyBenndeHue. TakuM oOpa3om, TumepOoiia OTpakaeT CyObEeKTHBHOE BOCIIPH-
ATHE CUTYaIlMH U UTPAaeT BAXXHYIO POJIb B Pa3rOBOPHON peyH.

O1eHOYHOCTh, IKCIPECCHBHOCTH W IMOIMOHAIBHOCTD. [ MniepOoia — 3T0 CTHIINCTH-
YECKOE€ TMPEyBeNnYeHHE, IO IepPKUBaloliee CyObeKTUBHOCTh M DKCIIPECCHBHOCTH BBICKA3HI-
BaHUs. [ OBOpSIIINIT HAMEPEHHO MPEBBIIIACT HOPMY, YTOOBI BHIPA3UTh AMOLIMH, OTHOIICHHE
K 00BEKTY WM NPHUBJICYh BHUMAHUE.

Tlonsarue OKCIIPECCUBHOCTHU OIPECACIIACTCA KaK «COBOKYIHOCTH CEMAHTUKO-CTHUIIMCTHU-
YECKUX TPU3HAKOB €IUHUIIBI S3BIKA, KOTOPHIE OOECIIEYMBAIOT €€ CIIOCOOHOCTh BHICTYNATh
B KOMMYHHUKAaTUBHOM aKT€ KaK CPEACTBO CYOBEKTHBHOTO BBIPAXKEHHsI, OTHOIIIEHUS TOBOPSI-
IIET0 K COACPKaHMIO WK aJipecaTy peun»

OMOTHBHOCTBIO THIEPOOIBI SBISETCS OllEHKAa 00BEKTa, OTpaskaromiasl CIeKTp dMOIIHIA,
BIEYATIICHUH, TIepeKUBAHNN, HACTPOEHUN YEJIOBEKA, BCIIEJACTBUE YETO MOXET paccMaTpH-
BaThCS HEPA3JEIMMO OT OIEHOYHOCTH.

Hopmbl ynoTpedJienusi runepooamnsanuu. ['unepOonnueckie BBIpaKEHUS] CKOHIICH-
TPUPOBAHEI B obmactu OILICHOK Y€JIOBCKAa U €ro ACATCIbHOCTHU. ECJII/I, 110 MHCHUIO T'OBOPAIIC-
ro, aHHAs CUTyaIusl OTKIIOHSETCS OT HOPMANbHOHM, OH MOXXET YyMmoTpeOWTh THIepoOoIy.
HopMBI, KOTOpBIE MOTYT CIIOCOOCTBOBATH YIMOTPEOICHHUIO TUMEPOOIHMUECKUX PacipocTpa-
HEHHbIE 00JIACTH MPEBBIIICHUS BBIPAXKCHHIA:

— HaJIMYME CHUJIBHBIX YYBCTB, XapaKTEpUCTHUKA IICHXUYECKOTO COCTOSHUS (sentiirse en

las nubes; it was so cold, I saw polar bears wearing jackets; 7|t A{ O] =5 C};

— OombIie, yemM HyXHO (tengo un millon de amigos; I have to million things to do;
2 LO| =TI Ohy;

— Her BooGIe (ni un alma viviente; not a wink; & 2f 0| GiC});

— ouenb ganeko ( al otro confin del mundo, donde Cristo dio las tres voces ; on the other
side of the universe; X M0 A L OjLt= E);

— JumMTeIbHOe BpeMs (tengo tanto suefio que no despertaré en mil afios; Mr. Johnson has

been teaching here since the Stone Age; NAE HEHZOH 2 2 I:|');

218



HISTORY AND INTERDISCIPLINARY SCIENCES

— HEBEPOATHBIX pa3Mepax (no hay océano mas grande que su llanto; he drinks from
a bottomless glass; &= 0| =T SIC};
— mpobieMsl co 310poBbeM (mas flaco que la muerte; a bag of bones; ol W Eoj

git).

Takum o0Opazom, Tporecc TUnepOooIn3auu 00yCIOBICH Kak 0COOCHHOCTSMH SMOIHO-
HaJIbHOTO COCTOSIHUSI TOBOPSIIIIEr0 B MOMEHT PE€UYH, TaK U caMoil pedeBoit curyanueil. I1o-
CKOJIbKY cama rumep0oiia nepeaaeT dMOIHOHAIBHOE OTHOIICHHE TOBOPSIIETO K OOBEKTY,
aBTOP IEMOHCTPUPYET CBOM BIICUATIICHUSI, TIOTPSICEHHS, OLICHKY IPOUCXO/ISIIETO.

Peanu3anusi runep0ojimuecKnX BbIpaskeHUii B pa3roBopHoii peun. [Ipuem rumep6o-
JM3aIKU IHUPOKO UCIONB3YEeTCs B Pa3IMUHbIX cdepax obmeHus. ['nnepOoa NMpoko mpe-
CTaBJieHa ¥ B OOBIAEHHON pa3roBOpHOi peun. Hampumep, B HCIAaHCKO# pa3rOBOPHON pedn
9acTO BCTPEUAIOTCS CIEAYyIOIIWe BhIpaxeHHuss ¢ rumepobonoit: «No te olvido jamasy;
«Te amo un millon de veces mas que tu a mi»; «Te quiero mucho, mucho, mucho,
muchisimo». B aHr10sM3bI1MHON cpelle YacTo yHOTpeOUMBI OJOOHbIE BhICKa3bIBaHMs: «She
was always doing something»; «That was what I was never doing»; «Thank you a million
times for all your sweetness to me». U B kopeiickoii peun: «Z0t S22 21 2 0b»; « 4 2Lt
BHHH  £Z0hy; «H=E &4 2212 otd U0»

Takum 00pa3oM, OCHOBOI THIIEPOOIIBI U B YCTHOM peuy, U B JUTEpPAType SIBISICTCS TEM-
nepaMeHT. M TOT TeMnepaMeHT, ¢ KOTOPBIM TOBOPSIINII BBIpaXKaeT CBOE ITOBECTBOBAHME,
nepefaeTcs, B TOM 4YHCIe, U Yepe3 TUIepooy.

Hepenko ymorpeOiieHHe TIaroyibHOM THIEpOosbl B pedr OO0YCIOBICHO OCTATOYHO
00OCTPEHHBIM BOCIIPUSATHEM PEATHHOCTH y TOBOPSIIETO, CKIOHHOCTHIO K ITOCHEIIHOMY
oreHnBaHuIo poucxonasmiero: «Te odio tanto que deseo que mueras mil vecesy»; «Don't you
earthquake me"; «& W L 2 = A Chy.

ITopoit rumepOona BBIpaKaeT OCO3HAHWE TOBOPSIINM OE3rPaHMYHOCTH BpPEMEHH:
«Nuestra amistad sera eterno»; «I'll look after you, Elfrida was saying. I promise. I'll look

after you forever. If you will look after mex»; « # A 0| = MEHO| = 7|CtHE A|»,

3akioyenune. I'unepbona — 3TO MIMPOKO HCIOJIB3YEMOE CTHIMCTHYECKOE CPEICTBO,
BCTpeyaloIieecs He TOJIBKO B XYA0XKECTBEHHOW JUTepaType, HO M B TIOBCEHEBHON pasro-
BOpHOH peun. OHa ycuIMBaeT BBIPA3UTENIBbHOCTD, IPUBIEKAET BHUMAHUE U BBI3BIBAET dMO-
IUOHANBHBIN OTKIMK.Kaknass KOHKpeTHas KyJbTypa IMOPOKAAeT CBOIO KapTHHY MHpa,
B paMKax KOTOPOM MEXaHU3M I'MIIepOOIM3aLlud IPOU3BOAUT OCOOBIE, TOJIBKO TaHHOM KyJIb-
Type cBOiicTBeHHbIE ()OpMBI OTOOpakeHUsI OOBEKTUBHON JIEHCTBUTENHHOCTH. B naHHOM pa-
00Te MBI pacCMOTpeNIn HanboJiee pacipoCTPaHEHHBIE CIIydand THIepOOIN3aLH.
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BUOTI'PAD®USA

S, Jin Wxu, yaych Ha TyMaHHTapHOM (aKyabTeTe, 10 CIEIMATbHOCTH MCHXONOTHS.
B 2023 roay oxoHumia 1Koy B BopoHexke Mo cnenudanibHOCTH ryMaHuTapus. B mapre
2025 roja mocTymuia B yHuBepcuTyT EHCy B HOxkHoit Kopee, rae mpomomkaro oOydeHne
M0 HampaBleHUIO Tcuxonorud. OONacTh MOMX HAayYHBIX HHTEPECOB BKIIIOYAaeT B cebs
HE TOJIFKO OOIIYI0 M COIMAIBHYIO TICHXOJIOTHIO, HO TaKXKe Pa3BUTHE M NICHXOJIOTHIO JIeTeH,
a TaK)X€ BOIIPOCHI, CBA3AHHLIC C A3BIKOM N JIMHTBUCTHUKOM.

THE USE OF HYPERBOLIC EXPRESSIONS IN COLLOQUIAL SPEECH
IN SPANISH, ENGLISH, AND KOREAN

Lee Yehee

Voronezh Korean School, Voronezh, Russia, Leeliral 00@gmail.com

This study is dedicated to the analysis of hyperbolic expressions in Spanish, English,
and Korean, with a focus on their use in colloquial speech. Hyperbole enhances the expres-
siveness and emotional tone of an utterance, serving as an important tool of impact in com-
munication. A key feature of hyperbole is intentional exaggeration that does not aim for fac-
tual accuracy but reflects the speaker’s subjective attitude.

The research examines various means of hyperbolization, including word formation and
idiomatic expressions, used to either exaggerate or understate. The relevance of this topic
lies in the widespread use of hyperbole in modern speech and the necessity of understanding
its functions precisely.

From an expressive perspective, hyperbole emphasizes the subjectivity of perception.
It is closely linked to evaluation and emotional coloring, conveying the speaker’s attitude
toward the content or the interlocutor.

The norms of hyperbole usage depend on the communicative situation and the emotional
state of the speaker. Hyperboles are especially common in evaluating people, expressing
emotions, describing quantity, distance, time, size, or physical state. This reflects not only
linguistic patterns but also cultural perceptions.

Hyperbole plays an important role both in literature and in everyday conversation.
In daily communication, it often serves as a stylistic device connected to the speaker’s
temperament and their desire to highlight the importance of what is being said. It can
express both positive and negative emotions and appears in a wide range of communica-
tive contexts.

In conclusion, hyperbole is a universal linguistic phenomenon that manifests differently
depending on cultural and linguistic context. Studying it allows for a deeper understanding
of emotional expression and stylistic features across languages.
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OCOBEHHOCTDH COBAKHU JKUHAO U IEPCIIEKTUBA
EE I'/IOBAJIM3AIIMU KAK K-COBAKA

Myn Cenr Uyn

Kopeiickaa wikona ¢ Ilepmu, Ilepms, Poccus, uralmun@mail.ru

B craTtpe mpencTaBiieHbl UCTOPHS MIPOUCXOXKASHHS Mmopoabl KuHIO, ee o0Iue Xapak-
TEPUCTHKH U OCOOCHHOCTb, a TAKXKE €€ BHBI U MPOILIECC III00aTn3aluH.

B xaxmoii crpane ecTh cobaka Kak IMPECTaBUTENh CBoel Hamwmu. Hampumep, Oyibaor
HaIlOMHHAET YIOPHOTO aHTJIMYaHWHA, a YyBCTBUTEIBHBIN My iens — (paniy3a. Kpome Toro,
B 'epMaHuu €CTh STOUCTUYHBIE U CTPOTUE OBUapKH, a B Kurae — yay-yay, KOTOpble HE XO-
TAT TOKa3bIBaTh CBOM MCTHHHBIE YyBCTBA. TakuMm oOpa3om, cobaka — 3TO KHBOTHOE, KOTO-
poO€ MO3BOJIAIOT HaM 3aIIsIHYTh B HAIllMOHAJIBHBIN Xapakrep ee cTpanbl. B Kopee Takxke ecthb
cobaka J[xunno, xoropas onuuerBopseT Kopero. Cobaka J[)KMHAO O4YeHb MpeJaHa CBOMM
X035ieBaM 1 O0JIaaeT SPKO BBIPAKEHHBIM MHCTHHKTOM BO3BpamieHHeM JomMoil. Kopewrsr
y’K€ JaBHO JIOOST ee, OXpaHSAIOT U OeperyT ee Kak HalMoOHaibHOe aocTosHue. Cobaka
xunno BeiOpaHa B kadecTBe oaHOro U3 100 KyJbTypHBIX CHMBOJIOB, IPEACTAaBIISIONINX
Koper. Onnako cobaka J>kuHIO0 TO-TIpexxHEMY TOMyJIsipHa Toidbko B Kopee u He Tak mmiu-
poxo u3BectHa B Mupe. B Coennaennbix IllTarax, rie mposKuBaeT MHOTO KOPEHCKUX UMMHU-
TpaHToB, cobak mopoas! J>KHHAO MaccoBO 3a0MpPatOT U3 NPUIOTOB, 1 UX uucio B CILA pac-
TET, a TAaKXK€ B MOCJECAHEE BpeMs OHAa HauMHAETCs pacmpocTpadsTtbes B EBpome. OgHako
MIPaKTUICCKN HE BCTPEUASTCS CiTydail yehiHOBIIeHUs cobaku J[kuHmo B Poccun.

B nmanHO# paboTe paccMOTpPEeHBI MPOUCXOXKIACHHUE, XapaKTepucTuka cobaku J[>KUHIO
W TEepCIIeKTHBA ee II100aIu3aluy, B TOM Yucie ee BHeApeHud B Poccuto. [lonmymsipuzanms
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KOPEWCKON KyJIBTYphI MOl HA3BAHUEM «XaJUTI0» HaOJI0JaeTCs BO BCEM MHUpPE uyepe3 K-IIOTl,
K-JIOpaMBbl, K-KOCMETHKH, U KOPEUCKUH S3BIK, 1 OHHM ¢ OOJIBIITOW CKOPOCTHIO TIIOOATH3HPY-
torcst. Cobaka JIkuHO, MoOuMas kopeiliamu cobaka, TakkKe UMEeT MOTEHIMaN CTaTh BCe-
MHUPHO M3BECTHOH KaK K-cobaka.

Haspanwne cobaku mpouzonuio ot octposa [xunmo. OH SIBISETCS TPETHUM I10 BEITHYHHE
13 F0O’)KHOKOPEWCKIX OCTPOBOB M PACIONiaraeTcs y Iro-3anaaHoil okoHewHocTH Kopeiickoro
MoJTyoCTpoBa. [IMCEMEHHBIC HCTOYHUKH, TOBECTBYIOIIME O MPOUCXOXKICHUH co0ak J[>KuH-
JI0, OTCYTCTBYIOT, YTO CTaJ0 NMPUYUHON JJIsi CyIIECTBOBAHUS HECKOIBKUX TEOpUM, 0OBsC-
HAOLMX KX npouuioe. CUuTanock, uto codaka JXKUHIO MPOUCXOIUT OT COOAKHU, KOTOpas
Craciiach ¢ KUTalCKOTO TOProBOTO Kopabisi, 3aTOHYBIIETro y OeperoB octpoBa JKWHAO W3-
3a CHJIBHOTO TCUYCHHWS B TEpUOA TpaBicHHs KuTaiickoit muaactun CyH (960-1279 tT.).
CornacHo npyro# Teopuu, cobaku J[PKUHIO SBISIOTCS MOTOMKAMH MOHTOJBCKHX COOaK,
KoTopble Tomain B Kopero B rombl MOHTOJNIBCKOTO BTOpKeHMs. Pacckas3piBaloT, 4TO, KOTAa
B 1270 r. MOHTOJIaM YJIaJIOCh 3aXBaTUTh MSATEKHBII OCTPOB, TO OHHM YTHAIIM BCEX JKHUTEJICH
Jxuan0 B MoHronumio B paObCTBO U pa3pelliiiii UM BEPHYTHCS OOpATHO TOJIBKO TIO MPOIIe-
cTBUH 3X JieT. BepHyBIIMECs KUTEIH MTPUBE3IH ¢ COOOH MOHTOJIBCKUX CO0aK, KOTOPHIE CTa-
JIU TIpeikaMu cobak JI>KuHITO.

OmHako, B HACTOSIIEEe BpeMs OONBIIMHCTBO KOPEHCKMX YYEHBIX CUHTAET, YTO cobaka
JIKMHIO TIPOMCXOIUT OT abopureHHbIX cobak Kopelickoro momyocTpoBa, KOTOphIE 3acelu-
JIM €r0 HECKOJBKO THICAY JIET Ha3aj B JIOXy HeonwTa. braromaps ocTpOBHOMY MPOXKHBa-
HUIO TOMyJinuu J[KUHIO ObLTH M30JUPOBAHBI OT CO0AK M3 JPYTrUX paliOHOB M COXpaHCHA
ee CaMOOBITHOCTh. DTy CaMOOBITHOCTh cO0ak JIPKUHIO OJIHA W3 JIETeH]] OOBSICHICT TEM, YTO
npekoM cobak JLKMHIO CTal IMEHOK, KOTOPOro BOCIMTANA BOTUMIA Ha rope Meoryn. Co-
TJIaCHO JPYTOW JIETeHJe, KOTopas TepenaBajach M3 MOKOJEHHs B ITOKOJIECHUE, HEKU yue-
HBIN yaammicss B TOpsl ocTpoBa JKUHAO ¢ cobakoif KpacHOTo okpaca. [loka OTHIeTEHUK
MPOABUTANICS TIO ITyTH TIPOCBETIICHUS U TApMOHHH, €ro codaka oxpansia ero. Ho omHaxb1
co0ake BCTPETWJICS BOJK, OT KOTOPOTO y COOaKH POTWIOCH TPH Pa3HBIX IIEHKA: Oebli,
YepHBIA ¥ KpacHBIH. OT 3TUX TpeX MICHKOB M MPOU3OIILIH, COTJIACHO 3TOH JereHie, Kopei-
ckue JHKUHAO.

Brenrne cobaku [I>KMHIO MOX0XKH HA IPYTHX HIMUIEC00pa3HBIX co0ak, HO OHM OTJIMYa-
FOTCSl OT HUX TIO CIETYIOIINM 00pa3zam:

e dopma Mopsl: Yy cobak mopoab! JKHHI0 MIMPOKHA JT00 W [UTMHHAS TiaIKas MOpAa,
B TO BpeMs Kak y cobak noposl Luiy y3kuit 100 1 kpyTaas KOpoTKas Mop/a.

e dopma xBocTa: y cobak moponabl JPKUHIO XBOCT 3aKpPYUEHHBIH, CKPYYCHHBIN Ha I10-
JIOBHHY, CTOSYMH M XBOCT B BHJE Meua, B TO BpeMs KaK y OOJBIIMHCTBA MOPO IIIIHIIEB
XBOCTHI 3aKPYYEHEI.

e Tun TemocnoxeHus: codaku Mopo bl JPKUHIO — 3TO COOAKU CPEHETO WM KPYITHOTO
pa3Mepa € 60J'II)H_II/IM " JJIMHHBIM TE€JIOM, B TO BpEMA KaK IMOPOJAbI IIITUI] — 3TO MAJICHBKHUE
co0aky ¢ HEOOIBIINM TEIIOM.

e lllepcts: y cobak mopoisl JKUHIO0 OOBIYHO OJHOTOHHAS WJIHM Pa3HOI[BETHAS IIEPCTh,
B TO BpeMs KaK y co0aK MOPO/IbI IIMUI] 0OBIYHO OJTHOTOHHASI IIEPCTh.
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Ha3zBanue cobak />xuHo noapasaessieTcs Mo oKpacy MIepCTH:

e benonunplii (bakry) — Gonbinas yacTh Tesa MOKpbITa OenbiM MexoM. OH He coBceM
yrcTo Oenblit. [llepcTh KpeMOBOIO IIBETA TAKIKE PACTyT MO BCEMY TEITy.

e Xenterit (KBanry) — OompIiast 4acTh Teja MOKPHITA JKEITHIM MEXOM. B HEKOTOPBIX
ClIydasix MeX MPEUMYIIECTBEHHO XKEThIH OT POKACHUS, HO Y IPYTUX LIEPCTh CEPhIA U cTa-
HOBHUTCSI OJIMKE K JKEITOMY 110 Mepe pocta. Kpome Toro, eciiu y cobaku CBETI0-KOpUUHEBAs
WJIM KPEeMOBasl IEPCTh U Y30phl, kKak y Cuba-uHy, ee Ha3biBatoT «MO3K».

e UYepHsiil (XBIKTy) — KOT/Ia YEPHBIA OKpac MIEPCTH MOKPHIBAET OOJIBIIYIO YacTh Tea.

o CepHbiii ([]xary) — BoUMii ceprlii OKpac XapaKTepu3yeTcsl YHUKaIbHBIM OKPACOM.

e Turpossrii (Xory wim Unibera) — cobaka UMeeT JKENThIH OKpac, MOX0XHA Ha THTPA,
Y YepHBIE MATHA, KakK y Jeonapaa

e YepHo-nognaneiii (HoHyHOarm mo 3HadeHWIo: 4eThIpe Ija3a) — 4yepHas cobaka co
CBETJIBIMH MATHAMHM HaJ T1a3aMH, KaK y TaKChl WM fo0epMaHa-MMHYepa, U3-3a Yero KaxeT-
¢, 9TO y Hee 4eThIpe ria3za. OOBMHO CBETIBIMH OBIBAIOT TOJIBKO 00JIacTh OpoBel Hal Be-
KaMH, HUKHSISL 4ETIOCTh, 3aThIJIOK, MEePEeIHsAsA YacTh I'PyIU U TOJIEHH, a OCTalbHas 4acTh Te-
Ja 4epHasl.

Oxpac mepctu codak mopoasl JHKHHIO 0OBIMHO KIaCCUPHUIMPYETCs MO MISCTH BHIIIIE-
nepedrciieHHbIM THaM. Kpome Toro, B mpomsioM ObUTH HEKOTOPBIE COBEPILICHHO YHHUKAIb-
HBIC CIy4au, Takue Kak MATHUCTHIN (bamyk), KoTophli moxox Ha Jlkery, HO UMEeT IpYyTrou
OKpac, HO TeNepb M3-3a MMOJUTUKU OJHOPOAHOIO OKpaca M CKpEIIMBaHUSA HEKOTOpHIE IBETA
LIEPCTH MOYTH UCUE3IIH WIX UX MOAJMHHOCTH HECKOJIBKO HESICHA.

Kopeiickne JKMHOO MMEIOT Takue OCOOCHHOCTH XapakTepa: CMENOCTh, BHUMATEIb-
HOCTb, SHEPTUYHOCTh, MPENAHHOCTh, COOOPAa3UTEILHOCTD, YIPSMCTBO, JF0003HATEIEHOCTD,
paboTococoOHOCTh M XOMHHT (MHCTHHKT BO3BpamieHus: aomoi) [1]. Upe3BbuaiiHas mpe-
JAHHOCTBh K CBOEMY XO35MHY B HauaJle NPHUIOTA WM IPU CMEHE XO35IMHA 3aTpyAHsAeT cola-
KaM HaJIAAUTh OTHOLICHUE C XO35MHOM, HO Ojaroapsi UX NpeIaHHOCTH OHH BEPHBI CBOEMY
X035MHY 1 OBUIM TOTOBBI 3aIIMIIATE €T0 C JII000H LEHOH Aaxe ¢ cBoeil cmepThlo. Takxke y
co0ak J[PKMHIO CHIIbHBIM MHCTHHKT BO3BpALICHHUS AOMOM, Ojaromapst KOTOPOMY OHH BO3-
BpalIaoTcs, Kyaa Obl ux He oTnpasuian. B Kopee odeHp u3BecTHas UCTOPHs, CBSI3aHHAS C
ux xomuHTOM. OnuH 63kry ponwicsa B 1988 romy B mome 6adymiku [Tak bok /lan Ha ocTpo-
Be [xunjo. 3areMm, B 1993 roay, on ObuT1 ipojaaH JaroduTenio codak B Trmkone. Ho oH Bep-
HyJcs B JKMHIO, TIe HAXOQUIICS €ro MepBOHAYaIbHBIN BiIajesel, ocie My TemecTBUs 00-
nee yem B 300 KM 10 TOpaM U pekaMm B TeueHHe 7 MecsieB. BriepBeie 00 3ToM OBLIO CO00-
IeHo B Ipecce B ssHBape 1994 ronga u B yecTh ero co3aaH naMmsTHUK. [lo3xe omgHa Tenene-
penaya MpoBOIMIIA SKCIIEPUMEHT, AajieKo U3 JKHHO OTIpPaBHUB OJHOTO M3 IIEHKOB bary u B
pe3yibTaTe CMOITIM HAOJ0AaTh, YTO U OH BepHYyJcs B JKUHTO.

VY nopoas! JKUHAO CUIBHO BBIPAaXKEH OXOTHUYUH MHCTUHKT. OHM HAYMHAIOT OXOTHTHCS
naxe 0e3 o0yueHus yxe B 4-5 mecsauen. Takke OHH UCIIONB3YIOTCS KaK CTOPOXKeBasi codaka
JUTSL CTa/1a KUBOTHBIX MITH JIOMa.

Ha mopony JI>xunHmo oOpaTni BHUMaHWE STIOHCKUH yueHBIH Mopu Jlamemko BO BpeMs
aroHckoro ynpaeneHust B Kopee u B 1938 rony nopopa J»xuamo npruodpena cTaTyc Halmo-
HAJILHOTO JOCTOSIHMSL SIOHCKOTO mpaBuTenbcTBa. CoOaku J[KuHAO cTanmu mpeaMeTroM
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WCCIIEJIOBaHUSI B KAaueCTBE apPMEUCKHX W CTOPOKEBBIX CO0AaK, U OHU OBUIM OTIIPABIICHBI
B SIMOHCKYIO apMuio B Maubwkyp. Kpome noponsr Jlxxunno B Kopee Obutn HanmoHalmbHBIC
noponsl Ilyncan, Camncanbrs u JIOHKeHbH, HO BO BpeMsI TipaBiieHus SImoHueN Mo mpruKas3sl
00 YHAUYTOXECHUHY YIMYHBIX B JTUKUX CO0aK MHOTHE M3 HUX OBLTH YOUTHI U TOJBKO OJ1arosa-
psi ToMy, 4TO mopoza /KUHAO ompeneneHa Kak HallMOHAJIBHOE AOCTOSIHUE, CMOIJIa COXpa-
HUTBCAL.

B 1962 rony Pecny6mukoit Kopest mopona /[>kuHno Ha3HaueHa Kak HaIlMOHAJIBHOE JI0-
CTOSIHME CTpaHbl HOMep 53 u oTMewaroT 3 Mas Kak jAeHb mopoxasl JxkuHao. B octpose
JxuHn0, cormacHo crathe 8, myHKTY 1 «Kopeiickoro 3aKoHa 0 3aIIuTe M pa3BeeHIH cO0aK
nopozas! J[KUHAO», 3alpelieHo pa3BoAnuTh cobak JTr000i MOpOoIbl, KpoMe COOaK MOpPOJIBI
xunno, npomenmux nposepky. [loatomy, eciu cobaka poausnachk B octpoBe JKUHI0, OHA
JOJDKHA TIPOUTH 00CIieZloBaHNE Ha MPEeAMET POAOCIOBHOW M CTAaHAAPTHOTO THIIA TEIOCIO-
JKeHUs1 co0aku JIKHHIO0 B COOTBETCTBHH CO CTaThedl 6 Toro e 3akoHa [2]. Cobaku, He
MPOIIE/IINE 3TOT MPOLECC MPOBEPKH, TOJKHBI OBITh KACTPUPOBAHBI MIIH BHIBE3CHBI U3 OCT-
poBa J[PKHUHIIO B COOTBETCTBUH CO CTaThEel 7, MyHKTOM 2 TOTO K€ 3aKOHa.

C 1970 roma BayTpu Kopen HaumHaiics OonbIoi WHTEpec K moponae KMHIO W He-
CMOTpPSl Ha TO, YTO TOJ| CTPOTUM TpeOoBaHWEM B ocTpoBe J[KUHIO COXpaHsIach YHCTOTa
MOpOJbI, HO 3apy0ekoM HE JOKYMEHTHPOBAHBI YETKUE KPHUTECPHH Mapoabl JKUHIO.
B 1995 r. mopona /[xuua0 Oblia MpeABapUTEILHO 3apETHCTPUPOBaHA B MEKITyHAPOTHOM
kuHONOTHYeckor Qenepanmun (MK®). B 2002 r. npencenarens Camcynr Jlu I'on Xu ot-
npaeuwn 5 map JxuHmo npencenmatemo Komurera HOBhIX mopop Kennen-kimy0a, Meran
[Tepuemn-Kapnentepy u3 bpuranckoro kiry6a co0akoBOICTBa, M OHA pa3paboTana CTaHIapT
nopoabl xungo. B 2004 r. MK® nipuHan pelieHue 3aperucTpupoBarsh nopoay JHKuHIo.
Ona 3apeructpupoBana B Mae B 2005 r. B Anrnmiickom Kennen-kiny6e, a B urosie — 8 MKO®.
Taxxe nmopoaa J)KMHI0 3aperucTprupoBaHa B KIIy0ax coOOaKOBOJICTBA M CUCTEME apMEHCKUX
cobak B CHIA, ®panuuu u Anornn. Perucrpanus nmopoast JKHHIO U cO37JaHNE OpraHHU3a-
UM Takue, Kak AMepHUCKaHCKas accoluanusa kopeickux Jxunmo u EBponeiickas acconna-
st Kopeickux [KUHI0 criocoOCTBOBANM TI00AM3aNNI0 TOPOIb [IKUHO.

Opnako s rTiobanu3aunu  JKMHAO HY)XHO YUYWTBIBaTh HECKOJIBKO BOIPOCOB.
Bo-niepBrix, npegaHHOCTh MOPOILI JKUHAO U €ro OXOTHUYUM MHCTUHKT MOXKET IpeBpa-
TUTBCSI B arpecCUBHOCTH. [103TOMY OCOOCHHO B Cilydae €ro MpHIOTa KakK JTOMAITHEero IH-
TOMIIa HY>KHO TIPeAyIpeIuTh BiIaaenbia 00 3ToM. Bo-BTOPEIX, CIIOXKHEIHN mpoiiecc SKCropTa
nopozas! [KMHAO Tak, Kak OHA Ha3HAYEHA HAI[MOHAJBLHBIM JOCTOSHUEM CTPAHBI U 3alpeIieH
BEIBO3 CO0aK M3 OCTpoBa 0e3 o(pHIMaIbHOTO pa3pelieHus] HadyajlbHHUKa ye3na. B-TpeTbux,
HYKHO peInTh Ipodiemy paszHoBHIHOCTH Toponsl [kuHo. Ilockombky coOaku mOpOIIBI
JlxuHIO OBLIM TPU3HAHBI CTAHAAPTHBIMH OKpacaMd IIePCTH ObUIM TPHU3HAHBI TOJBKO
C JKEJITBIM WM OENbIM OKpacoM, COOTBETCTBEHHO, CYILECTBOBABILWE paHee C APYTHMHU
OKpacaMu OBUIM yCTpPaHEHbl W B 3HAYMTENHHOW CTENEHHM WCcYe3Nu. BrmociemcTBum, Korma
CIIpoC Ha cobaK ¢ TAKUMHU PeIKMMHU OKpacaMu IIEPCTH BO3POC, U ObUIN 3aBE3€HBI U CKpele-
HBI COOAKH, BHEIIHE MMOX0XKKE HA cO0aK mopo ikl JXKMH/0, YTOOBI TOTYYUTh COOAK CMEIIaH-
HOT'O OKpaca, mpo0iema co0ak CMeIaHHOW MOPOIbI, HAPUMED, TeX, Ha KOTOPBIX CepTU(U-
KaThl O POJIOCIIOBHOH BEIAaBANKMCH O€3 pa30bopa, crajga cephe3Hoi. B-ueTBephIX, B NMPUHH-
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Maroleit ctpaHsl Hopoabl J>KUHII0, B TOM yKcie U Poccuu HYKHO cO34aTh aCCOLMAINIO KaK
B CIIIA n EBpomne Wiam HaWTH CHENHMAINCTa, KOTOPBIHA XOpOIIO 3HAeT 0 mopoae kuHmo,
croco0eH co3aBaTh aTMOChepy U ee paclpoCTpaHeHHs U 00y4yaTh BIAACIBICB U cOOaK
npu ux yceiHoBneHud. Hanpumep, n3 Uexuu B Poccuio npuBeneHa nepBasi codaka moposl
Cuba-uny Enenoit CyxaHOBO#, U Temeph JaHHAs MOpPOJa HEepelKo Bcrpedaercs B Poccun
[3]. Cnyuait BHenpenust mopoabl Cruba-uHy, KOTOpas B TO BpeMs ISl POCCHSH HETIPUBHIYU-
Hasl, IOKa3bIBaeT BO3MOKHOCTh pacipocTpaneHus mopoast Jxunao B Poccun.

B 3axmrouenue cobaku mopoasl [KHHIO MPENCTaBIAIOT KaK KOpeicKas HallmoHaJIbHAS
cobaka 1 mpeobIaTaroT 0COOEHHOCTRIO XapaKTepa, Kak y caMbIX Kopeiies. OHU MTpUBIICKa-
TCJIBHBIC KaK APYIru€ K-KOHTCHTHI U UMCIOT 00JIBIION IMMOTCHIHAJI TTOITYJIAprU3alluu U rio0a-
JIU3AIUH KaK K-coDaka.

CIHUCOK JIUTEPATYPbBI
1&g AXMOIOP7|. T X7 BES Qo 2332 #ET| 5 ME . EHT|ZEAL2024.
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2. https://law.go.kr/LSW/lsInfoP.do?1siSeq=81891#0000
3. https://forum.podolsk.ru/viewtopic.php?t=95703 &start=450

BUOTI'PA®USA

51, My#n Cenr YyH, paboTaio B 00JaCTH TIPEMOgaBaHUN KOPEHCKOTO SI3bIKA, JTUTEPATYPHI
1 KyneTypbl. B 2022 rogy momy4dnn TULEH3UI0 IpenoaaBatelis KOPeHCKOoro sA3bIKa KaK HHO-
ctpanHoro s3bika. C 2023 roma paboTaro AMPEKTOPOM KOpeickod mkoiasl B Ilepmu
u ¢ 2024 roga — yuuTeneM KopercKoro si3bika B mkoje Ne 22 B ropoxae Ilepmu. O6macthb
MOMX HAy4YHBIX MHTEPECOB BKIIIOUAET B ce0s METOJMKA MPENoJaBaHus KOPEMCKOro A3bIKa
KaKk MHOCTPAHHOTO S3bIKa, peaji3alud KyJIbTYpHBIX MEPONpHUSITHH, a Takke Kopeickas
SKOHOMUKA.

THE FEATURES OF KOREAN JINDO DOG AND THE PROCPECT
OF ITS GLOBALIZATION AS K-DOG

Mun Seng Chun

Korean school in Perm, Perm, Russia, uralmun@mail.ru

The article presents the history of the origin Jindo breed, its general characteristics and
features, as well as its types and the process of globalization.

A dog is an animal that allows us to look into the national character of its country.
In Korea, there is a Jindo dog, which represents Korea. The dog's name comes from Jindo
Island, which is the third largest of the South Korean islands and is located off the south-
western tip of the Korean Peninsula. There are no written sources telling about the origin of
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Jindo dogs, which has led to the existence of several theories explaining their past, for ex-
ample, from China or Mongolia. However, at present, most Korean scientists believe that
the Jindo dog descends from the aboriginal dogs of the Korean Peninsula, which settled it
several thousand years ago in the Neolithic era. Due to the island's existence, the Jindo pop-
ulation was isolated from dogs from other areas and its identity was preserved. Jindo dogs
are similar in appearance to other Spitz-type dogs, but they differ from them in the follow-
ing ways: a broad forehead and a long smooth muzzle; a curled, pricked or striped tail; me-
dium or large in size with a large and long body; usually a single-color or multi-colored
coat.

Korean Jindo has the following character traits: courage, attentiveness, energy, devotion,
intelligence, stubbornness, curiosity, efficiency and homing (instinct to return home). The
Jindo breed has a strong hunting instinct. They begin to hunt even without training at 4-5
months. They are also used as a guard dog for a herd of animals or at home.

In 1938, during the Japanese colony, the Jindo breed was registered as a national treas-
ure, and in 1962, the Republic of Korea designated it No. 53 national treasure and celebrates
third of May as Jindo Breed Day. In Jindo Island, according to Article 8, paragraph 1 of the
"Korean Jindo Dog Protection and Breeding Act", it is prohibited to breed dogs of any breed
except for Jindo dogs that have passed the inspection. Therefore, if a dog is born in Jindo
Island, it must be examined for pedigree and standard body type of the Jindo dog in accord-
ance with Article 6 of the same act. In May 2005, the Jindo breed was registered with the
English Kennel Club, and in July - with the International Cynological Federation. Also, the
Jindo breed is registered with kennel clubs and the army dog system in the United States,
France and Japan. The registration of the Jindo breed and the establishment of organizations
such as the American Korean Jindo Association and the European Korean Jindo Association
contributed to the globalization of the Jindo breed.

In conclusion, the Jindo dog breed is represented as a Korean national dog and is domi-
nated by the character traits of the Koreans themselves. They are as attractive as other k-
contents and have great potential for popularization and globalization as k-dog.
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IMOHUMAHUE JIEKCUKH ITIPAKTUYECKOI'O KOPEMCKOI'O SI3bIKA

O Ken Xu, JIu 3uon

Youmckuii ynueepcumem nayku u mexnonocuit, Y¢ha, Poccus,
kukyla2000@gmail.com

B KOpeWcKoM sI3bIKE CYIIECTBYIOT 0COOCHHOCTH, KOTOPhIC HE BCEr/a OMUCAHBI B MTPABHU-
JlaX IIpaBOIIMCaHMA. 3HaueHune ¢)pa31)1 MOXET MCHATHCA B 3aBUCHMMOCTH OT paCCTaHOBKHU
npoOeNIoB, a CMBICI BHICKA3bIBAHUS — B 3aBUCHMOCTH OT MHTOHAIIMHU. B nanHO# cTaThe pac-
CMATPHUBAIOTCSl TAKHE CIIy4Yad, KOTOPbIE MOMOTAKT HWHOCTPAHHBIM YYallMMCS TOBOPHTH
Ha KOPEHCKOM sI3bIKe O0Jiee ECTECTBEHHO U YBEPECHHO.

Bausinne npo0esioB HA 3HaYeHHUe CJI0B. J(ake mociie MOSBICHUS XaHThUIA, B KOpE-
CKOH MICEMEHHOCTH JIOJITOE BPeMs HE UCIONB30BAINCH TIpooensl. Jlumb B koHie XIX Beka,
Oyarofiapsi MPOTECTAaHTCKUM MHCCHOHEpaM, OblT co3faH y4eOHuK «llepBbIil mar B usyue-
HUU KOPEWCKOTO SI3bIKa», a TakkKe repeBeneHa buOnms, B KOTOPBIX MOSBHIINCH MPOOEIHI,
3aMMCTBOBaHHbBIE U3 aHTIIMHCKOM MUCHbMEHHOCTHU. [103)ke aKTHBHCT MBUKECHUS 32 HE3aBUCH-
MocTh Co Uxa [lunp ucnonb3oBan mpaBuiia pa3felieHus CIOB B IEPBOM razere Ha XaHTHI-
ne — «Tonaun CuamyH». B 1946 romy Obuio mpunsTo «EquHOE MpaBonHcaHue HA XaHTbI-
ney», a B 1988 — «IIpaBuiia npaBonucaHus XaHTbUIA», KOTOPBIE IEUCTBYIOT U IO CEH JEHb.

e [IpoOenbl B NUCBMEHHOW peYM IMOMOTAOT OTJIMYATh IOMJICKAIIESE, OTOITHCHUE
1 Hapeue.

o [Ipu nmpaBmIIbHOM paccTaHOBKE MPOOEIOB (hpa3a YUTAETCS JIeTHe.

e HemnpaBunbHas paccTaHOBKa MPoOETIOB MOXKET UCKa3UTh CMBICI MPEIOKEHUS.

IIpumep:

o OHXIDL 0l =X OHACH— Oren BXOAUT B KOMHATY.

o OFHHXI It 0l =X OHAC - Oren 3ae3aer B cyMKy.

(1) 2 R (oxo) / Z R (uenpasBuibHO)

o & 2 EUNEL - Inoxo ycapiman.

AU R — Yenpiman HenmpaBuIIbHO (He Tak TOHS).

b (menats xopomo) / 2 St (ymers uTo-TO MENATH XOPOIIO)

— “Jenath XOpOILO™: HApe4yue + raarod.

~

[\S)

N

Ja}

ol
Qa gy

o Z'GHCt — “OBITh cIOCOOHBIM™: CAMOCTOSATENBHBIN T71aroj, 0003HAYAIONIMH HABBIK.
IIpumepsl
o =g & EHIH O K. — S XxopoIIo MoAroTOBUI JOKIAI.

—
o= =2
e = St=(HE ol K. — 51 xopouo roBOpIO MO-KOPEHCKH.

(3) 2+ &I Ct (anpemeno) / 2F I Ch (we monmyuarses)
o HIESZUM AIRIZ RO OF I Q. — B Mysee Henb3sa GoTorpadupoBaTh.
o SR M2U0HE & Ot Q. — Vuéba uuér He Tak XOpPOIIOo, KaK s 0KUIAI.
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b8 (oaun pas) / SHEH
B — 03mavaer onuH pa3 M MCIIONB3yeTCs I 0003HAYCHUS KOJIUIECTRA.
e St — ycnonp3yercs B 3HAUEHMH MOIPOGOBATH YTO-TUOO CAENATH, OCOOEHHO B COUE-

“

fgﬂ |’0||

ob

TaHuU ¢ rpammarndeckuM okondanuem -0t/ 01 2L, kotopoe Bepaxkaer MOIBITKY COBep-
IIIUTH JIEHCTBHE.

ITpumepsr:

o StH SHOANR /BH BB 4 2N R — IIpounraiite oxuH pas.

o StH 210 E MR — Ionpobyiire npoynTaTh (B 3HAYEHHUH: CIENAWTE MOMBITKY IPO-
YECTh).

(5) & StCk/ &HH GHCH

o 2 OtCt — coueranue napeuns 2 (BMecte) u rinarona. YKas3slBaeT Ha BBIMOJIHE-
HHE KaKOro-1ubo JeHCTBUSA COBMECTHO ¢ KEM-IIMO00 B KOHKPETHOM CUTYallUH.

o M OICH— camocTosTENBHBIIN I1aroj1, 0003HAYAONIMH, YTO KTO-TO IPOBOIUT OIpE-
JIENIEHHBIN TEPUOJT )KU3HU BMECTE C APYTMM 4YesOBeKOM. YacTo MCIONIb3yeTCs B JIMYHOCT-
HBIX ¥ JUIUTEIbHBIX KOHTEKCTAX.

IIpumepsr:

o =2 32E UHE It &M ol OF & LICH

CeroHst HaM HY’KHO IPOBECTH COOPAHKE BMECTE C APYTOi KOMaHIOM.

o = LIt EME SHE AMEO0R.

OH — 4eNI0BEK, C KOTOPBIM S IIPOBELY BCIO CBOKO SKHM3Hb.

3nauenne B 3aBHCHMOCTH OT MHTOHANMH. VIHTOHAIMS B KOPEHCKOM S3bIKE HIpaeT
Ba)XHYIO POJIb TIPH Tlepeiaue CMbIcIa. B oTindne oT GMKCHPOBAHHOTO yIapeHus B PyCCKOM
A3bIKE, KOpECKash MHTOHAIMS BAapbUPYETCS B 3aBUCUMOCTH OT KOHTEKCTA M IMOJOXKEHMS
CJI0Ba B MPEIOKEHUH. XOTSA CHCTEMA BBICOKHX M HU3KUX TOHOB, CYILECTBOBABILIAA B CpPejl-
HEBEKOBOM KOPEHCKOM SI3bIKe, B OCHOBHOM HCYE3Ja, B COBPEMEHHOM CTAHAAPTHOM KOpeii-
CKOM, MHTOHAIUs TIO-NPEKHEMY BIIMSET Ha BOCIPHATHE pedun. Ha ceroiHs oHa COXpaHH-
Jach TOJNBKO B TAKMX AMAlEKTax, Kak Xamrenao, Kansonmo u Kencanno, u Oblia yTpaueHa
B OCTalbHBIX pernoHax. OHaKo, Ja)e ecii BHICOKHE U HM3KHE TOHBI KaK (poHeMa yTpaue-
HBI, Ka¥KJI0€ CJIOBO TMO-MPEKHEMY HMEET CBOE COOCTBEHHYH) MHTOHALIMIO, KOTOPOE HEIo-
CPEICTBEHHO YYacTBYET B ONPEIEIEHUN TOHOB.

e UuroHauus He 00O3HA4YaeTcsl B NMUCHMEHHON (OpMeE, HO MIpaeT GOJBLIYIO POJb B
YCTHOH peun.

e BomnpocuTensHOE NPeaIokKeHHe 00bIMHO 3aKAHYUBAETCS TIOBBILIEHHEM MHTOHAIIUH.

e VTBepAHUTENbHOE NPeIOKEHHE, HAPOTUB, 3aBEPLIAETCS MOHHKEHUEM TOHA.

¢ BompocutenbHbie cinoa (5 — kro, 2 Ml — xorma, 0 Ll — rue) ocobenno yyBcTBH-
TEJIbHBI K MHTOHAILMH: OT Heé 3aBUCHUT, KaK OyeT HOHST BOIPOC.

IIpumepsr:

o 57 Bt R? - C kem 6b1 6cmpemunuce?

— &IOS R, — A ecmpemuncs ¢ opyeom.
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S Bt R7? — Bot ¢ kem-mo ecmpemunucy?
— ul, &+ S AHR. - Ha, 2 ecmpemuncs ¢ opyeom.

o ANl BtLI? — Kozoa scmpemumen?
- WY 2tUR. — 3aempa ecmpemumcs.
AKXl StH BrLER} — Koeoa-nubyow dasaii 6cmpemumcs.

— ul, G20l 2t R. — Xopowo, do credyioweii scmpeuu.
e 0{Cl Jt? — Kyna unéms?
— st 0l OtR. — Hay B mkomy.
O Cl J1? / kyna-To uzems?
Ul, & w0l 2t K./ da, s uay B mkoy.
o A HAUAN? - Yro T8I €n1? (HeMTPATBHBIIA BOIPOC)
HIZE HANHR. - A en 6Gubummnad.

FH HAN? — Tot yro-HubOyab €n? (BOMPOC ¢ BHIPAKEHHONW MHTOHALMEN HHTEpPECA)

— Ul g HANHK. — a, en 6ubummnad.
- OtLIR, ot HAUN K. — Her, ne en.

o 2& 2 JUNHKR? - Yro ciyunnocs? (06umit BOmpoc)

— U, AlE2 & 2 20 2. - Jla, 1 110X0 c1a] K3aMeH.

£ 2 JUHK? - (c akieHTOM Ha YTO UIMEHHO CITYYHIIOCH)

- ANE2 & 2 20 2. - 4 mioxo caan SK3aMeH.

Pazniuune B HI0AHCAX OT 3aMeHBI IVIACHBIX H COTJIACHBIX 3BYKOB. KOpeﬁCKHﬁ SA3BIK
BO MHOI'OM IOCTPOCH Ha 3BYKOIIOAPAXKATCIBHBIX U I/I306paBI/ITCHLHLIX caoBax. HeGombine
HU3MCHCHUSA B I'TTACHBIX WJIM COTJIACHBIX MOT'YT IIPUBECTU K CMCHC MHTOHALINHU, SMOILIMOHAJIb-

HOT'O OKpPAaca MM Ja)Ke 3HAYEHU.
1) Paznuuus B 3By4aHUM CBETIBIX U TEMHBIX INIACHBIX

e Cpemumbie rmacubie (b, F, -, 4L) — acCOUMUPYIOTCA C MSATKOCTBIO, JIETKOCTHIO

U «MHJIBIM) 3BYyYaHUCM.

e Témuple macueie (1, 3, T, 77, —, | ) — mepenaroT olLyIIeHNE TSKECTH, TyOUHBI,

CHUJTBI HJTH CEPhE3HOCTH.
IIpumepsbr:

o A — MIENOTOM, MATKO

T 3T — IyJKuii WENOT TOIIIbI
o == == — nérruii kamens
2S5 25 - xauwens u3 ryOuHbI TPYIH

s
o 2= = — MeNKue JABHKEHHSA PTA BO BPEMS €JIbI
P =S = — 6oJiee 3aMETHOE MEPEKEBBIBAHKE
o= — nérrkoe mokaynBaHUE Ha BETPY

= — CWJIBHOE KavyaHWe WU TpsiCKa

o ®
un roe i
rok- uin 4
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2) Paznuuusi B 3HAYEHUH B 3aBUCHMOCTH OT MJIOCKUX, TBEPJBIX M MPHUBIXATEIBHBIX CO-
TJIACHBIX

Kopelickuii A3bIK TaKXke pa3InyacT:

e [lmockue cormacHeie (71, =, &2, X)

e TBEpubie cornacHele (1, CC, HY  XX)

e [IpumsixaTenbHBIC COTIacHbIe (7, &, I, X)

Takuie pasnuyus BIUSIOT HA WHTCHCHBHOCTh U XapaKkTep 3BydYaHHs CIOB, OCOOCHHO B
3BYKOIOIPAKATECILHBIX BHIPAKEHUIX.

IIpumep:

o HtAMHIAL — xpycr, nérkuit u npUATHBIH

o Uik 4Bt AY — Gonee cumbHBIH xpyCT

o I}AMTIFAL — peskuii, rppoOMKHiA XpyCT

HUnnomaTnyeckue BhIpaKeHUs] KAK OTPakeHUe KYJbTYPbI. J[1s n3ydaronmx Kopei-
CKUU SI3BbIK MUOMATUYCCKHE BBHIPAKCHHUS M TIOCIOBHUIIBI MTPAIOT BAXKHYIO POJIb B TIOHUMa-
HUW TIyOWHHBIX CMBICIIOB U KYJIBTYPHBIX 0coOeHHOCTeH. OHAaKO MX OYKBAJIBHBIN MTEPEBO
YacTO HE MO3BOJIACT TepeaTh HCTHHHOE 3HAYCHHUE, TAK KaK OHU TECHO CBS3aHBI C KYJIBTYP-
HBIM KOHTEKCTOM, 00pa30M XU3HU W MBIIIICHHEM Kopeiickoro Hapona. [Toatomy 3¢ dek-
TUBHOE M3YYCHHE HIAMOM TpeOYyeT KOMILICKCHOIO MOJXOZa, BKIIIOYAIOIIEr0 3HAKOMCTBO
C KYJbTYPHBIMH IEHHOCTSIMH, OBITOM, TPaIHIUSIMH U SMOIMOHAIEHBIMU OCOOCHHOCTSIMH
HOCHUTEJICH s3bIKA.

e lnnoma — 3T0 BBIpaXKEHHUE, COCTOSIIIEE U3 ABYX U O0jee CIOB, KOTOpoe mprodperaeTt
ocoboe 00pa3HOe 3HAUCHHE, OTIINYAONICe OT 3HAYCHUH OT/ICIBHBIX CIIOB.

e Takue BBIpa)KEHUS YACTO CBSA3AHBI C IMOBCEIHEBHOHN XU3HBIO, pabOTON, CEMEUHBIMU
OTHOIICHUSAMH, a TAKXKE SMOIHOHATLHBIMHI COCTOSTHUSIMH.

e OHU MO3BOJIAIOT YYAIUMCS HE TOJIBKO PACHIMPUTH CIOBAPHBIN 3aIac, HO U HaAY4YHUThb-
Csl TOBOPUTH 00JIee €CTECTBEHHO U MPUOIMKEHHO K )KUBOMY KOPEHCKOMY S3BIKY.

Hwske npuBeieHbl TpUMeEpBI UINOMATHYECKHX BBIPAKCHUH, CBSI3aHHBIX C YaCTSAMHU Tea,
KOTOPBIE [IMPOKO UCTIONB3YIOTCS B KOPEHCKOi peun:

Z (pyka)

o 20| WFZCt — 6uicTphlil Ha PYKY, T.€. YEIOBEK, KOTOPHIA OBICTPO M XOPOILIO CIIPaB-
JSIETCS ¢ AeTIaMu.

e =2 2} - GykBanbHO CMOTPETH Ha PYKH, HO 0O3HAYAET YMHUTH MJIM PEMOHTUPOBATH
YTO-IIN0O0.

o Z£0| ALt - nocnosHO GONBIIKE PYKH, @ TIO 3HAYEHUIO — LIEAPBIA YETOBEK.

& (por)

o 20| AL} - ToKEnplii poT, 03HAYAET YMEET XPAHUTh CEKPETHI, MOIYAIUBBIN YesI0-
BEK.

tS (rpyab)

e IS0l B2ICh - 6yaTo uTO-TO KONBHYIJIO B TPY/b, TO €CTh UCIBITHIBATD YTPBI3EHHS
COBECTH.
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B (xuBoT)

e HHO} OFEC} — Gonur sxMBOT, HO HA CAMOM JI€JI€ 03HAYAET MCIBITHIBATh 3aBUCTb.

2 (nora)

o 20| WLt - mwmpokue cTymHU, UCHOAB3yeTCS 11 0003HAYEHHS YETOBEKA, Y KOTOPO-
T'O MHOI'O 3HAKOMBIX U H_[I/IpOKI/Ie CBA3U.

DTH BBIpAKEHHS OTPAKAIOT HE TOJBLKO OCOOCHHOCTH SI3bIKA, HO M KJIFOYEBbIE KYJBTYp-
Hble [eHHOCTH. Hanpumep, B KOpeHCKOM 0O0IIecTBE OOJIbIIOE 3HAYEHHE MPHAAETCSA COLM-
AIIbHBIM CBS3SM M OTHOLIEHHSIM MEXKIY JIIOABMHU. YMEHHE CTPOUTH M MOIIEPKHUBATH TAKUE
OTHOIIEHUS CYMTACTCS BAXKHBIM (DaKTOPOM JTUIHOTO U MPO(HECCHOHATHHOTO yCIeXa.
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UNDERSTANDING VOCABULARY FOR PRACTICAL KOREAN LANGUAGE

Oh Kyung Hee, Lee Zion
Ufa University of Science and Technology, Ufa, Russia, kukyla2000@gmail.com

In the Korean language, there are elements not specified in standard writing rules. The
meaning can change depending on spacing, and a speaker’s response may vary depending
on intonation. This article identifies such differences to help foreign learners studying Kore-
an communicate more naturally with native Korean speakers in practice.

1. Meaning Depending on Word Spacing

2. Meaning Depending on Intonation

3. Nuance Differences from Vowel (Consonant) Changes
4. Idioms
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4. Practice in Korean Vocabulary Usage / Lee Kyung

BJIMSHUE COIIYTCTBYIOIIUX ®PAKTOPOB HA BOCHIPUATHE
OUP®POBOU YYHEBHOU NHOOPMALINU

E.H. Ilak

000 «Pezuonanvhulii yenmp punancosozo 0300poenenusn», Kpacnosapck, Poccus,
Jjpak_90210@mail.ru

[Ipennosxxen 1 000OCHOBaH MPOEKT UCCICIOBAHUS BIMSAHHUS COMYTCTBYIOIIMX (haKTOPOB
B UQPOBEIX yueOHBIX cpenax. Ha mpumepe yueOHOTO OHJIaHH-TpeHakepa MOKa3aH MakeT
WHCTPYMEHTAIBHOT'O CPEACTBA AJIsl CTATHCTHUECKON OLIEHKH BIUSHUA (DaKTOPOB Ha BOCIIPH-
ATHE U Pe3yJbTaTUBHOCTD YCBOCHHS y4eOHOrO MaTepuaa.

Pe3ynbTaTBHOCTH UCTIONB30BaHUST MU(POBBIX CPEACTB OOYyUEHHS] MOXKET 3aBHCETHh OT
MHOJKECTBA COMYTCTBYIOMHUX (akTopoB mudpoBoit cpensl. [lockonbky OONBIIyIO YacTb
yueOHOW WH(pOpMannUK O00ydYaromye H3BJICKAIOT W3 DJEKTPOHHBIX HMCTOYHHUKOB, BKIFOYAS
WntepHeT, To OONbIIOE 3HAYEHHE IS HUX MMeeT KOM(OPTHOCTh SKPAHHOTO BOCTIPUSTHS
unpopmaruu. C TUIAKTUYCCKUX TO3UIMNA BaXKHO JJIsS YUYEHUKA CO3/IaTh YCJIOBUS JJis OJa-
TONPHUATHOTO, MOTHBHPOBAaHHOTO W BHHMATEIBHOTO W3YUYCHHS] Yy4YeOHOTO Marepuaa.
s BHUMaHUS COBPEMEHHBIX IIKOJIHHUKOB XapaKTEPeH KOPOTKWH MEePHO] KOHIIEHTPAIINH.
Hccnenosanue, mpoBeaeHHoOe Kopropauueil Microsoft, mokasasno, 4To ¢ pa3BuTHEM LUPO-
BBIX TEXHOJIOTHHA TPOJOIKUTEIHLHOCTh KOHIICHTPAIMM BHUMAHUS YEIOBEKa COKPATHIIOCH
¢ 12 no 8 cexyHp 3a mociemHue aecath aeT. s yaepxanus BHUMaHUS 2GGEKTHBEH TO-
XOJ] 4aCTOW CMEHBI IeATEIbHOCTH B MIPOIECCE IKPAHHOTO BOCTIPUATHA HH(popMaruu. B sToi
CBSI3W TPEICTaBIsIET MHTEPEC BBIABICHUE BHEIIHUX (PAKTOPOB, BIHUSIOMIMX Ha KaueCTBO
00y4eHHS C MPUMEHEHNEM ITH(POBBIX CPEICTB OOYUICHUS.

Hacrosmas pabora nmocsiieHa pa3paboTke MHCTPYMEHTAIBHOTO OHJIAWH-TpeHaxXepa C
pa3IMYHBIMU COMYTCTBYIOMUMY (PAKTOpPaMHM JUTsl UCCICIOBAHUS MX BIUSHHS HA pe3yJibTa-
TUBHOCTH BOCTIpUATHS y4eOHOM HHGMOPMAIIHH.

CoBpeMeHHas MOJIOICKEb UMEET CITIOCOOHOCTh K MU(PPOBOIT MHOT033aJaYHOCTH, KOTOPYIO
MHOTJIa 0003HAYAIOT TEPMHUHOM «MeIUaMHOTro3aaaqHocTh» [1]. Ilo maHHBIM HccaeaoBaHUS
Anderson & Rainie 89% mNoApOCTKOB PeryJsipHO HCHONB3YIOT Oojblie 3-X HHU(POBBIX
YCTPONCTB OJHOBPEMEHHO. JTa IMO3HABATEIbHASS OCOOCHHOCTD MPOSIBILIETCS B CIIOCOOHOCTH
napajieTbHON 00padoTKH MH(DOPMAITUHN U3 HECKOJIBKUX MU(PPOBEIX UCTOYHUKOB, YTO CTAJIO
TUIMYHOH MOZEJBIO MOBENEHHUS MOJIOJECKM B YCIOBUSAX LUGpPOBH3aUMK oOmecTBa [2].
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CornacHo HCCICIOBaHUSIM TICHUXOJIOTOB AMEPHKAHCKOW IICHXOJIOTHYECKON acCOolUaIu,
WH(POPMAIIMOHHOE OOIIECTBO COCTOUT U3 ayauanos- 30% (Mromel, merde u JydIne BOCIIPH-
HUMAIOIIUX HHOOPMAIUIO C TOMOIIBIO CIIyXa), CCHCOPUKOB-18% (Iromei, MTOBEpSIOUIUX
CBOMM TaKTHJILHBIM OIIYIIEHUSIM 00JIee BCEX OCTAIBHBIX YYBCTB) U BU3YyaIoB-52% (Jtofei,
OpPUEHTHPOBAHHBIX Ha BOCIPHUATHE HHPOPMAIIUY C TIOMOIIBIO0 OPTaHOB 3PEHU).

Y4uuTeIBas BHIIIEHa3BaHHBIE OCOOCHHOCTH BOCTIPUATHS WH(GOPMAIUH OBLIT CIIPOEKTHPO-
BaH OHJIAWH-TPEHAXEP JJIsS BBISABICHUS TOJOXKUTEIBHBIX U OTPUIATCILHBIX BIUSHUN pa3-
JUYHBIX (aKTOPOB B SKpaHHOM HHTEpdeiice yueOHbIX CpecTB 00ydeHus [3].

st pa3paboTku OHNAH-TpEeHAXepa BAKHO YUNUTHIBATH CIACAYIOIINE ACTICKTHI:

1. HeobxomuMo CTpyKTypHpOBaTh HMH(POPMAITHI0O HA OJIOKA M JIOTUYCCKH CBS3aHHBIC
TeMbl. O0ECIeUnTh IMOJIb30BATENSIM TIOHSATHYIO OPTaHW3alUI0 Y4eOHOro Kypca W BO3MOXK-
HOCTh IPOCMOTpPA MaTEPUAaIOB MOSTAITHO.

2. Co3narh yBJCKaTEJbHBIC YIPAKHCHHUS U 3aJaHusl JJIs 3aKpeIicHUs 3HaHUi. BHen-
PUTH HHTEPAKTUBHBIE JIIEMEHTHI.

3. IlpenocTaBUTh MTHOBEHHYIO OOpaTHYIO CBSI3b ITOCIIE BBHITIONHEHHS 3a]1ad, C yKa3aHH-
eM OITMOOK ¥ PEKOMEHIAINI 110 MX WCTIPABJICHUIO.

4. Vcnomnb30BaTh pa3HOOOpPa3HbIC MYJIbTUMEIUIHBIC MaTepUANIbl: BUIACOYPOKH, ayIHO-
JIEKITUH, BU3YaTH3aIIHH.

5. ObecnieuynuTh BO3MOXKHOCTh KOMMYHHUKAIIMU MEXKAY OOYYArOIIMMHUCS H YYUTEIEM
1 YCTAaHOBHUTh CUCTEMY OTCIIC)KMBAHHS MTPOrpecca B yUeOHOU AESITCIbHOCTH.

6. Co3math 1o KaXI0H TeMe TECTOBBIH KOHTPOJIb.

7. BO3MOXHOCTh pEryJISIpHOTO OOHOBIIEHHS y4eOHOTO KOHTEHTA M aKTyaJbHBIX MaTe-
pHUaJIOB.

Cobmonenne moqo0HBIX PEKOMEHIAIINH TOMOXKET CO37aTh COBPEMEHHBIN U TIOJIC3HBIN
1 poBo pecypce It yaeOHOTO TIpoIiecca.

Jlanee mist pa3HBIX TeM TIpeJyIaraeTcsi IPeyCMOTPETh BCTABKY COMYTCTBYIOIINUX JIEMEH-
TOB B BUjie (JOHA IS IKpaHHBIX cTpanull. [lepeunciumM Bo3MOKHBIE OHOBEIC DJIEMEHTHI:

1. My3bIKaibHBIH (DOH: UHCTPYMEHTAIbHAS MEJOAUS;, CUM(POHUYECKAsT My3bIKa;, Bajlb-
CBI; POIL, U TIp.

2. BusyanbHBIA COMYTCTBYIOIINN (DOH: WILTIOCTPALlMH, aACCOLMUPOBAHHBIE C Y4eOHOU
TEMOI1; WIUTIOCTPALINH, HE CBS3aHHBIC C TEMOMH;

3. CompoBOXKAArONIFe TEKCTHl (BCILIBIBAIONINE PaMKH, paMKHA Ha 3aJHEM IUIaHe, OT-
JISNBHO BBIZCTICHHAS] 30HA): 3aHUMAaTellbHbIe (DaKTHI MO0 TE€Me; HOBOCTH M 3aHHWMATEIIbHBIC
WCTOPHH, HE CBSI3aHHBIE C TEMOW; aHEKIOTHI, aOPU3MBI U MYIPbIE H3PEUCHUSI.

Takum o0pa3oM, B pacOpsDKEHUH MCCIIe0BaTeNel-11JaKkTOB OyAeT B HATM4ME JIBa Ba-
puaHTa OHJIAWH-TPeHaXKepa: B YHUCTOM BHC (0€3 yKa3aHHBIX BCTABOK) M C «TPS3HBIMI» (Po-
HOBBIMU BcTaBkamu. CTaTUCTHYECKas 00pa0OTKa pe3yNbTaTOB TECTOBOTO KOHTPOJS MPH
UCTIOJb30BAHUH TPEHAXKEPOB B IIEJIOM IO KypCy, U MO OTICIBHBIM TeMaM, MO3BOJUT BhI-
SIBUTh JOCTOMHCTBA M HEJOCTATKH COMYTCTBYIONIMX (haKTOPOB HA BOCIPHUSITHE U YCBOCHHUE
y4eOHOTO MaTepHaa.

Wnes vacrosmiero npoekta npemnoxkeHa or OO0 «PernoHanbHbI IEHTP GUHAHCOBOTO
o3aoposneHus» (T. KpacHOspCK) aiist peam3anuu B By3aX KpacHOsSpCKoro kpas. B HacTos-
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mee BpeMs IMpensIoKeHHBI WHCTpYMeHTapuil 3anHTepecoBan npenonasareneiit COY (Cu-
oupckoro denepanpaoro yuuepcutera) u KI'TIY um. B.II. Acradnea (KpacHospckuii
rOCyIapCTBEHHBIN MEAarorn4eckuii yHUBEPCUTET), KOTOPHIE BMECTE CO CTYACHTaMH Hayalu
pa3pabaTbeiBaTh MOJOOHBIE OHIAWH-TPEHAKEPHI MO pa3feiaM M TeMaM MaTeMaTHKH U WH-
(bopMaTHKH AT IIKOJ U By30B. B HacTosiiee BpeMsi TOTOBBI K BHEIPEHUIO B yUeOHBIN Mpo-
necc TpeHaxepsl o Temam: KonupoBanue unpopmannu, Maremarnueckas Joruka, Peme-
HUe ypaBHeHUH. [IpudeM 3TH TpeHaxepbl pa3pabOTaHbl W AN MOOWIBHBIX YCTPOMCTB,
a HEKOTOPbIE B BUJIE 4aT-00TOB.

s UTOroBOro aHanmsa BIMSHUS COMYyTCTBYIOIIUX (PAaKTOPOB B HU(MPOBBIX YUEOHBIX
cpeacTBax HE0OXOAWMa CTATUCTHKA, KOTOPas MOXKET OBITH MOJIyueHa B TeUEHHE HEKOTOPO-
TO MPOJOJDKUTEIRHOTO BpeMerH (1-2 roma).
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BUOTI'PA®UA

S, Tlak EBrennst HukonaeBHa, paboTaro B 00J1aCTH KOHCAITHHTOBBIX YCIYT JJIsI OW3HE-
ca, o0ydeHUs OM3HEC-TUTAHUPOBAHUIO, OM3HEC-MOICITHPOBAHNIO, TAK)KE CIEIHATU3UPYIOCh
Ha CPEJICTBAaX M METOJax dJIeKTpoHHOTO 00ydeHms. Paboraro pykoBoaurenem OO0 «Peru-
OHAJILHBIN LIEHTP (PMHAHCOBOTO 03I0POBJICHUM» B T. KpacHospcke. O0IacTh MOUX HAYYHBIX
UHTEPECOB JIGKHUT B chepe HHOOPMATU3AIUN IKOHOMHYECKOTO OH3HEC-MOJICITHMPOBAHUS
1 3JIEKTPOHHOTO 00yUYeHUsI.

INFLUENCE OF RELATED FACTORS ON THE PERCEPTION
OF DIGITAL EDUCATIONAL INFORMATION

E.N. Pak
Regional center of financial recovery, LLC, Krasnoyarsk,, Russia, jpak 90210@mail.ru

A project for studying the influence of accompanying factors in digital learning envi-
ronments is proposed and substantiated. Using an online training simulator as an example,
a model of a tool for statistically assessing the influence of factors on the perception and
effectiveness of learning material is shown.
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This work is devoted to the development of an online training simulator with various ac-
companying factors to study their influence on the effectiveness of learning information.

Today's youth have the ability to digitally multitask, which is sometimes referred to as
"media multitasking." [1]. Young people are used to doing several things at the same time -
they communicate in instant messengers, watch video content and listen to music while do-
ing homework. This cognitive feature is manifested in the ability to parallelly process in-
formation from several digital sources, which has become a typical model of youth behavior
in the context of digitalization of society. Taking into account the above-mentioned features
and the psychotype of information perception, an online simulator was designed to identify
the positive and negative effects of various factors in the on-screen interface of educational
teaching aids [2].

For different educational topics of the digital course, it is proposed to provide for the in-
sertion of accompanying elements in the form of a background for on-screen pages. Let's list
the possible background elements:

1. Musical background: instrumental melody; symphonic music; waltzes; rap, etc.

2. Visual accompanying background: illustrations associated with the educational topic;
illustrations not related to the topic;

3. Accompanying texts (pop-up frames, frames in the background, a separate highlight-
ed area): interesting facts on the topic; news and entertaining stories not related to the topic;
jokes, aphorisms and wise sayings.

Thus, researchers will have two versions of the online simulator at their disposal: in its
pure form (without the specified inserts) and with "dirty" background inserts. Statistical
processing of the test control results when using the simulator as a whole for the course, and
for individual topics, will reveal the advantages and disadvantages of the accompanying fac-
tors on the perception and assimilation of the educational material.

REFERENCE

Media multitasking: from cognitive functions to digital everyday life [Electronic resource] / G.
U. Soldatova, E. Yu. Nikonova, A. G. Koshevaya, A. V. Trifonova // Modern Foreign Psychology.
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Novosibirsk State Technical University, 2023. pp. 258-261.
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LIEJI M PE3YJIBTATHI OBPA30BAHMS C TO3ULIUI
MEHTAJILHOT O TIOIXOJA

H.N. Ilak

Kpacnoapckuit 2ocyoapcmeennstii nedazozuueckuii ynusepcumem um. B.Il. Acmagpvesa,
Kpacnoapck, Poccus, nik@kspu.ru

[IpencraBiensl 1 00OCHOBAHBI LIEU U PE3yJIbTaThl 00Pa30BaHMA B JIOTHKE IIPEIBOCXHU-
maroniero o0y4eHus: ¢ ONOPOH Ha MEHTANbHYIO MOJENb MbllUIeHHs. [lokazaHa cTpyKTypa
KOTHUTHBHBIX CIIOCOOHOCTEH 00y4aeMoro B CBSI3KE «KOTHUTUBHBIC (YHKIIUH-3HAHHSD.

CoBpeMeHHBIE TPEH Bl B 00pa30BaHUH ONPEIEISAIOT HEOOXOAMMOCTh IIEPECMOTpa een
U pe3ysbTaToB 00pa3oBaHus. PacmpocTpaHeHUe KOHICNIIMA KOTHUTHBHBIX 00pa30BaTeib-
HBIX TEXHOJIOTHUH JeJaeT aKTyalbHBIMH BOIPOCHI PA3BHTHs KOTHHTHUBHBIX CIOCOOHOCTEH
00y4JaeMoro B mpeaMeTHOM 00yUeHUH. B 3TOM CBS3M MENbI0 paOOTH ABISIETCS 000CHOBAHHE
HEOOXOAMMOCTH M BO3MOXHOCTH PACIIMPEHHS IeJIei U pe3yIbTaTOB 00pa30BaHUs Ha OCHO-
BEe MEHTaJLHON MOJENH 3HaHui [1].

Bonpoc ¢opmupoBanus copepkaHus 00pa3oBaHUs («4eMy YUUTH?») aKTyalU3UpPyeT
Mpo0OsieMy YTOYHEHUsSI TIOHATHI «3HAHUA MPEAMETHOW 00JIaCTH», «KOTHUTHBHBIE CTIOCOOHO-
cti». CoBpeMeHHbIE JUNaKTUIECKIe UCCIIEIOBaHUs HAIIEICHBI Ha MPOOJIEMBI Pa3BUTHS KO-
THUTHBHBIX CIOCOOHOCTEH 00yd4aeMoro, ¢ y4eTOM 3MOIIMOHAIEHO-IICHHOCTHBIX OPHEHTH-
POB U BBISIBJICHUSI MEHTAJIbHBIX OCOOCHHOCTEH ITU(PPOBOTO MOKOJIeHUS [2].

C mo3uIMii MEHTAIBHOTO TI0JIX0/1a OCHOBHBIM Pe3yJIbTaTOM O0yUEHUS SBISFOTCS KOTHH-
THUBHBIE CITOCOOHOCTH oOy4daemoro. OHHM ONMHUparoTCs Ha KOTHUTHBHBIE (QYHKIIMH MEXaHH3-
MOB MBIIIJICHUS U1 MEHTAJIBHBIN OMBIT B BUAE 3HaHUH [3].

I'maBHast QyHKIMS MBIIUTEHHUS - U3BJIEKATh M3 MAMITH HAKOIDIEHHBIM OIBIT IS CO3IAHUS
cooOIIeHnsI B BHJIE YCTHOM peur (ayIuajbHOE COOOIIeHNE), MUChMa (TEKCTOBOE COOOIIEHUE),
pucyHka (rpapudeckoe coodmienue). [Ipu 3ToM B cooOlieHne BKIagpiBaeTcss HHGOpPMALUs
(cMBICIT) [T YCTPaHEHHsT HEOTIPECICHHOCTEH, CBSI3aHHBIX C MPEIMETHOM 00macThio. KauecTro
TeHEPUPYEMBIX YEIIOBEKOM COOOIICHUI 3aBHCHUT OT Ka4ecTBa KOTHHUTHBHBIX CIIOCOOHOCTEH,
KOTOpBIE CBS3aHBI C KOTHUTUBHBIMU (DYHKIASMU MBIIIDICHUS U TIPEAMETHBIMU 3HAHUSM.

KoruutuBHbIC (pYHKIIMH MEXaHH3Ma U3BJICUCHUs WH(GOPMAIUK py (GOPMHUPOBAHUU CO-
OOIIICHHUI TTyTeM KOJUPOBAHUS S3BIKOBBIMHM U M300Pa3UTEIbHBIMU CPEICTBAMH, 3aBUCST OT
HAIAYHUS ITHX A3BIKOBBIX MEHTAIBHBIX KOHCTPYKIWH W CTENEHHW MPEABOCXHINEHHUS MEH-
TaJbHBIX 00Pa30B, CXEM M MOJEJCH Uil yCTPaHEeHUsT HEOIPEeIeIICHHOCTH, B 00IIeM, U CBI-
3aHHBIX C CyT'y0O MPEAMETHOM 00JaCThIO, B YACTHOCTH.

[poniecc w3BiIeUeHUS] WHPOPMALUK MOXKET OCYIIECTBISTECS CTPOTO  ((OKECTKOY)
0 TIPEIBOCXHUIIIEHHBIM MEHTAIbHBIM 00pa3am, cxemam, MoaersaM. 110j00HbIH MBICTHTETh-
HBIH MPOIIECC MOXKHO OTIPENCTHUTh - KaK penpodykmueroe Mbluieane. OHO TeHEpUpyeT Co-
OOIIIeHHS, B KOTOPBIX OTpaXkaeTcs HH(POPMALIUS IO TPEM MO3UIIHSIM:

1. 3nanne GpakToB, CBOWCTB OOBEKTOB MPEAMETHON 00JIACTH — 3TO MPOCTOE U3BJICUCHUE
(axTHBaIMS TOHATUHHBIX 30H) MEHTAJIBHBIX 00Pa30B B MPOCTPAHCTBEHHBIX MEpax.
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2. 3HaHWE W MTOHMMaHWE COOBITUM, SBICHHUI — W3BJICUYCHUE (AKTHUBAIUs) COOTBETCTBY-
FOIX MEHTAITBHBIX 00pa30B BO BPEMEHHBIX MEpax.

3. 3HaHWE U MOHMMaHHE aNTOPUTMOB, CIIOCOOOB, METOJIOB PEIICHHS 3a1a4 U JTOCTHKE-
HUS TIeJIcH — U3BJICUCHUE COOTBETCTBYIONIUX MEHTAILHBIX CXEM M MOJICIICH.

Ecmu nporiecc n3BneveHnss HHPOpMAIMKA MTPOUCXOAUT Ha OCHOBE MPEIBOCXUINEHUS 110
[enoYKkaM U3 KOMOMHAIINN HECKOIBKHUX 00pa3oB, CXeM M MOJelell, TO Ha30BeM TaKOe MBIIII-
JICHUE NPOOYKMUBHBIM, UHHOBAYUOHHBIM:

1. KorcrpyupoBanue (KoAupoBaHHe) COOOIICHHWH i TepeAadd CMbIcia (aKToB,
CBOMCTB OOBEKTOB Ha OCHOBE HECKOJIBKHX IPOCTPAHCTBEHHBIX O0pa3oB, CXeM M MoJlenei
MpPEeIMETHON 00IaCTH.

2. KoncrpynpoBanue (KOJUPOBAHUE) COOOIICHHIA IS TIepeadyl CMBICIIa COOBITUN U SB-
JICHU Ha OCHOBE HECKOJIBKMX BPEMEHHBIX 00pa30B, CXEeM M MOJIETICH MpeIMETHON 00IacTH.

3. KoHctpyupoBanue (KogupoBaHue) coOOmeHNH uis epeaadd (0ObICHEHHUS) CMbICa
ANTOPUTMOB, CIIOCOOOB, METOAOB PEILICHHS 3a7ay U JOCTHKCHUS LIeJIeH.

OdeBHIIHO, YTO B CiIy4yae TeHEpUPOBAHUS COOOIICHN, HA OCHOBE BOCCO3JAIOIIETO BO-
oOpakeHUs] WM KOMOWHWUPOBAaHUS MEHTAIBFHBIMA KOHCTPYKIHSMH, UMEEM MBOpYecKoe
MBIIIJICHUEC:

1. OnpeneneHrie HOBBIX MOHATHH IS Tepeqadd CMbIcia (aKkTOB, CBOHCTB OOBEKTOB
MIPEeIMETHOH 00JIacTH.

2. OTKpBITHE HOBBIX 3aKOHOMEPHOCTEH ISl Iepeaur CMBICIIa COOBITUH U SIBJICHHIA.

3. Onucanue HOBBIX AJITOPUTMOB, CIIOCOOOB, METOOB PELICHUS 3a/1a4 M JTOCTHKEHHS
Teen.

MbiwneHune
PenpoayKtusHoe MpoayKTUBHOE TeopyecKoe
MblLLIEHWE MblLLIEHWE MblLL/IeHWE

; ; ;

KOrHUTUBHbIE GYHKLMK: BOCNPUATUA, pacno3HaBaHWA, 3aNOMUHaHKA,

CTPYKTYpMPOBaHUA, BOOBpaxeHUsA, NpeABOCXULLEHWNA, U3BIEYEHUA U
KOAMPOBaHUA MHHOPMALUN.

3HaHMA: MeHTa/IbHble 06p33bl, MEHTa/IbHblE€ CXEMbI, MEHTA/IbHbIE MO4E/THN

Puc. 1. ]lnarHocTuyeckas MOJIEIb MBIILJICHUS

Taxum 00pa3om, KauecTBO pa3ymMa MOKHO OLIEHUBATH MO YPOBHSM PENPOAYKTHBHOTO,
IPOLYKTUBHOIO M TBOPYECKOI'O MBIIUICHHA. B CBOIO ouepenpb KaxIblii U3 0003HAUYEHHBIX
TUTIOB MBINUICHHS CJIEAYeT OLEHHBATh MO WX TpeM OOO3HAUYEHHBIM BBINIE TO3UIUSIM.
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A Kaxjas TO3HIUS MOXKET OBITh OIICHEHA KaYeCTBOM KOTHUTUBHBIX (DYHKITHHA MBIILICHHUSI
Y Ka4eCTBOM 3HaHUM.

OreHka 3HaHUH, IPEJCTABIAIONINX COBOKYITHOCTh MEHTAIBHBIX 00pa30B, CXEM U MOJIE-
JICH, MOXKET MPOBOAMUTCS KIACCUYSCKUMH TECTAMU YUCOHBIX JOCTHXKEHHI C MPUBJICUCHUEM
JTOTIOJTHUTENBHBIX TMaTHOCTHK MO 00BhEMY, KaYeCTBY M CTPYKTYPHOCTH MEHTAIbHBIX KOH-
CTPYKITHH (TTOTHOTA, TTyOWHA, TTOKPBITHUE).

OrneHrBaHUE KOTHUTUBHBIX (DYHKIMK 00y4aeMOro JIOBOJBHO CIIOXKHAs IpodiiemMa, Tpe-
Oyromasi MpUBJICUEHHsI CIIEIUAIMCTOB U3 Pa3HBIX chep (MeAUIUHBI, (GU3NOIOTHH, (DHU3HKH,
OmoJytorny, MaTeMaTUKH, WHOOPMATHKH, TICUXOJIOTHH). KOrHUTHBHBIC (DYHKITUN HCTIOIHS-
IOTCS B KOMIUICKCE OpraHaMHi CEHCOPHON CHCTEMBI, MO3T'a, TEJICCHO-IBUTATEIbHBIMU, pPeUe-
BBEIMH ¥ MBIIIICYHBIMA KOMITOHCHTAMH Y€JI0BEeKa, Ha OCHOBE HAKOIUICHHOTO U CTPYKTYPHPO-
BaHHOTO MM OTbITa. HEeKOTOpBIE MMAarHOCTHKY TIO3BOJISIOT OIIEHWBATH CKOPOCTh M KaYECTBO
YTCHUS TEKCTa, HabOpa TEeKCTa C KIIABUATYPhl, KA4eCTBA PEYM, CO3JAHHBIX COOOIIECHUIN U
T.1. [Ipy 3TOM KOTHUTHBHBIE (DYHKIIUH 3aBUCAT OT CTPYKTYPHI U COJEPKaHUS WH(POPMAIUH
(ompiTa) B mamsTu. [lpobremMa AMarHOCTUKK KOTHUTHUBHBIX (DYHKIWH MPENICTABIACTCS Upe3-
BBIYAHO aKTyaJIbHOM TSl 00pa3oBaHus OyIyIIEro.

B urore 0603HaYUM CIICAYIONINE YTBEPKICHUS:

Oyenusanue 3Hanull npedMemHol 00iacmu — 3TO OIIEHKa 00beMa U KadecTBa MpeMeT-
HOTO CJIOBaps MOHATHI, CTPYKTYPHOCTH W TIOJIHOTHI MEHTAJIBHBIX CXeM M MOJeJei mpen-
MeTHOU obOyact. LlensMu mpeaMeTHOro OOydYeHHs CTAHOBSTCS HE TOJIKO MPEAMETHBIC
3HAaHUS B BUJC MCHTAJIbHBIX 00Pa30B, CXEM U MOJECJCH, HO U KOTHUTHBHBIC (DYHKIIUM WX
CTPYKTYpUPOBAHUS U N3BICYCHUSI.

Pesynomamom obyuenus ¢ npeomemnoii obnacmu susiercs GOpMUPOBAHUE W PA3BUTHE
KOTHUTUBHBIX CIIOCOOHOCTEH 00y4aeMOoro, KOTOPbIC OIEHUBAIOTCS KaueCTBOM UCIIOTHEHUS
KOTHUTUBHBIX (YHKIMHA HaJ MPOCTPAHCTBOM C(HOPMHUPOBAHHBIX MEHTAIBHBIX 00pa30B,
CXEeM M MOJieNIel yueOHOH TUCIUILTHHEI (3HAHUA MMPEAMETHOW 00J1acTH).
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BUOTI'PA®UA

4, Tlak Hukonaii Mace6oBuY, paboTato B 00JacTH TEOpEeTHUECKOW HHPOPMATUKU U UH-
(dopmarnzanmu 00pa3oBaHMs, CHEHUATH3UPYIOCH HA CPEACTBAX M METOJax JJIEKTPOHHOTO
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oOyuenus. Pabotaro 3aB. kadenpoil WHPOPMATHKH ¥ HHPOPMAIMOHHBIX TEXHOJOTHH
B oOpa3zoBaHuu KpacHOSIpCKOro rocyqapCTBEHHOIO II€Jaroruyeckoro yHHBEPCHTETA
um. B.II. Actadeesa (r. Kpacnosipck). Kanaunar ¢pusmko-maremarnieckux Hayk ¢ 1985 .
Jokrop mengarormueckux Hayk ¢ 2000 r. O0igacTe MOMX Hay4YHBIX HMHTEPECOB BKIIOYAET
MCKYCCTBEHHBII MHTEIUICKT B 00pa30BaHUH, MEHTATIbHYIO TUIAKTHKY, SIEKTPOHHOE 00yUCHHE.

GOALS AND RESULTS OF EDUCATION FROM THE POSITION
OF THE MENTAL APPROACH

N.I. Pak

Krasnoyarsk State Pedagogical University named after V.P. Astafyev,
Krasnoyarsk, Russia, nik@kspu.ru

The goals and results of education in the logic of anticipatory learning based on the
mental model of thinking are presented and substantiated.

Modern trends in education determine the need to revise the goals and results of educa-
tion. The purpose of the work is to substantiate the need and possibility of expanding the
goals and results of education based on the mental model of knowledge [1]. Modern didactic
research is aimed at the problems of developing the cognitive abilities of the learner, taking
into account emotional and value guidelines and identifying the mental characteristics of the
digital generation [2]. From the standpoint of the mental approach, the main result of learn-
ing is the cognitive abilities of the learner. They are based on the cognitive functions of the
mechanisms of thinking and mental experience in the form of knowledge.

The main function of thinking is to extract accumulated experience from memory to
create a message in the form of oral speech (audio message), writing (text message), draw-
ing (graphic message). At the same time, information (meaning) is embedded in the mes-
sage to eliminate uncertainties associated with the subject area. The quality of messages
generated by a person depends on the quality of cognitive abilities, which are associated
with the cognitive functions of thinking and subject knowledge. The process of extracting
information can be carried out "rigidly" according to anticipated mental images, schemes,
models. Such a thought process can be defined as reproductive thinking. If the process of
extracting information occurs on the basis of anticipation along chains from a combination
of several images, schemes and models, then we will call such thinking productive. In the
case of generating messages, based on recreating imagination or combining mental con-
structions, we have creative thinking. The quality of reason can be assessed by the levels of
reproductive, productive and creative thinking.

Evaluation of knowledge of a subject area is an assessment of the volume and quality of
the subject vocabulary of concepts, the structure and completeness of mental schemes and
models of the subject area. The goals of subject training are not only subject knowledge in
the form of mental images, schemes and models, but also the cognitive functions of their
structuring and extraction. The result of training in the subject area is the formation and
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development of the student's cognitive abilities, which are assessed by the quality of the per-
formance of cognitive functions over the space of formed mental images, schemes and mod-
els of the academic discipline.
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OCOBEHHOCTHU ®YHKIHHUOHUPOBAHUSA MOJIOJAEXXHOI'O UHTEPHET-
CJIEHT'A B COHUAJIBHBIX CETAX TWITTER U INSTAGRAM
(HA MATEPHAJIE AHI'JIMUCKOI'O A3BIKA)

K.A. Cen

Mynuyunanvnoe 61003cemuoe 0oue0dpazosamesibHoe yupexcoeHue
«Cpeounasa obweodpazoeamenvruasn wikona Ne 82», Braoueocmoxk, Poccus,
senksusha@mail.ru

B cratpe paccMaTpuBaAIOTCA ITOHATHA I/IHTepHeT-KOMMyHI/IKaHI/IH, I/IHTepHeT-CHeHF u €ero
ocHOBHBIe Kiaccuukanuu. Llenb craTbm — paccMOTpeTh crenupUuecKrHe O0COOCHHOCTH,
XapakTepHble U1l HeOopMalIbHON NMUCbMEHHOW KOMMYHHMKALMU aHIJIOS3BIYHBIX II0JIb30Ba-
Tenel counanbHbIX ceTei Twitter n Instagram.

C Pa3BUTUCM KOMIIBIOTCPHBIX TCXHOHOFHﬁ, ncC YB€HHQHBa}0m€ﬁCH NOMMYJIAPHOCTBIO
I/IHTepHCTa, MOJIOACKD IMPOBOJIUT 6OJ'IBH.IYIO 4YaCTb CBOCro BPEMECHU B COLUMAIIBHBIX CETHX,
B CBA3U C 3TUM IIPOUCXOAUT BJIIMAHUC I/IHTCpHCT-KOMMYHI/IKaLII/II/I Ha SI3bIK. TakuM 06pa30M,
B QHIJIMHACKOM SI3BIKE Ha6J'IIO,Z[aeTC$I IponecC MOCTOSIHHOI'O IOSABJICHHS HOBBIX CIICHI'OBBIX
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BBIpOKEHUI U CJIOB A1 0003HAYEHUS] HOBBIX MOHSATHH, THOO MpHUIaHWE HOBBIX 3HAUYECHHUH
YK€ CYIIECTBYIOIIUM CJIOBaM IIPUMEHUTEIBHO K HOBBIM SIBICHUSIM B COLIMAIBHBIX CETSX.
CrneoBaTeNbHO, LENbI0 MCCIIeIOBaHMs SIBJIIETCS BBISBIEHUE JTUHTBUCTUYECKHX OCOOEHHO-
cTeil MostoaexHoro MIHTepHeT-ceHra B aHIII0s3bIYHOM IHTepHeT-KOMMYHUKAIHUH.

Lenu nccnenoBanus pacKphIBalOTCS B PEIICHUH CIEAYIOIUX 3a1a4: 1) gate omnpenerne-
HHUE TOHATHUAM «KOMMYHUKAIMs» U «VHTEepHET-KOMMYHMKALUs»; 2) pacCMOTPETh BHIbI
HHTepHeT-KOMMYHHKaIMK; 3) MPOaHANIU3UPOBATh MOHATHE «CIEHI»; 4) pacCMOTPETh Kiac-
cuduxaunu MHTEpHET-CNEHTa; 5) BBISIBUTH OCHOBHBIC IPUYMHBI HCIIONB30BaHus MHTEpHET-
clIeHra; 6) ImpoaHaIM3upPOBaTh OCOOCHHOCTH MOJIOAEKHOrO MHTepHeT-clieHra Ha IpuMepe
counanbHbIX cerelt « Twitter» u «Instagramy.

B ocHOBY npoBeneHHOTr0 HccaeI0BaHus MOJ0XKEH METO ] TMHIBUCTHUECKOTO ONHCAHMUS,
MIPEICTABIICHHBIN PSAIOM TaKWX IPHEMOB, KaK METOJ CIUIOIIHOW BBIOOpKH (TIpm OTOOpE
MpUMepoB MHTepHeT-cieHra B Twitter u Instagram), cuctemaruzanus (Ipu pacrpeneIeHun
0TOOpaHHBIX MPUMEPOB, COTTIACHO HAallled KiacCHU(UKAlUKM) W WHTepHpeTanus (IpHu JIUHT-
BUCTHYECKOM ONHMCAaHUM OCOOEHHOCTeH MojonexHoro IMHurepHer-cienra B Twitter
u Instagram).

OCHOBHBIM MaTepHajOM HAaCTOSIIETO HCCIEIOBAHUSA TMOCTYKHIA MPHUMEPHl, 0TOOpaH-
HBIE U3 COLMANBHBIX ceTei: https:/twitter.com/ u https://www.instagram.com/. Bcero npo-
aHanu3upoBaHo 188 mpumepos.

OcHOBOMNOJNIATalONIMMH TIOHATHSAMH B paboTe sBIsIOTCS HTEpHET-KOMMYHHKaLUs
u UnTepHet-cnenr. CoriacHo oredecTBeHHOMY uccnenoBatemo C. B. bonmapenko (nokrop
COLIMOJIOTMYECKUX HayK), IHTepHET-KOMMYHHMKALUEH SBISIETCS ONOCPEIOBAHHOE KOMIIBIO-
TepoM OOIIeHHE BYX WM Oojiee JHI, XapaKTepu3yroleecss HeBUANMOCThI0 KOMMYHHUKaH-
TOB, MMHUCBMEHHOW (OPMOI MOCBHUTAEMBIX COOOIICHHH, BO3MOKHOCTBIO HE3aMeITUTEIbHOM
00paTHOH CBS3H, a TAKXKE B3aUMOJCHCTBIEM U OOMEHOM 3JIEKTPOHHBIMH COOOLICHUSIMH WIIH
K€ B3aMMHBIM OOMEHOM H IIPaBOM JIOCTyIa K MH(OpManuu, XpaHsmeica B KOMIbIOTEpax
KOMMYHUKaHTOB [1].

Opnno3HavyHOrO onpeneneHus: IHTepHEeT-cIeHra He CyIIecTBYeT Ha CETOAHALIHUM JAEHb,
HO coOupaTenpHOe NOHATHE cilenyouiee, IHTepHeT-CIeHT — 3TO HeCTaHAAPTHBIN A3bIK, KO-
TOPBIN HCIONB3YeTCsl B HE(OPMATIbHON KOMMYHHUKaKUK depe3 VHTepHeT, KOTOPBI MOXET
WU3MEHSITHCS B 3aBHCUMOCTH OT THIIA KOMMYHUKAIMH UK CyOKYJIBTYPBHI.

K nHacrosmeMy BpeMEHM HMCCIEIOBATEIH BBIACISIIOT MHOXKECTBO NMPHYHH HCIOIH30Ba-
HUs VIHTepHeT-clieHra, HalpuMep: 1) Ui Becesbs WIK MIPOCTO, YTOOBI IOAHATH HacTpoe-
HHE; 2) U1 OCTPOYMHSI M HAXOIYHMBOCTHU; 3) AN capka3Mma; 4) Uil MPOCTOTHl U yIoOCTBa
oOmieHus; 5) 9ToOBI OBITh «IPYTHUMY, HE TaKHM, KaK BCe; 6) 4TOOBI OBITh KpEaTUBHBIM, I10-
3UTHBHBIM, 7) 9TOOBI NIPUKOBBIBATh YbE-TO BHUMAHWE WM MOPaXaTb KOTO-TO; 8) YTOOBI
n30ekKaTh «KIHIIE», ObITh KPATKUM H JIAKOHUYHBIM; 9) 4TOOBI 000raTuTh s3bIK; 10) 4TOORI
YMEHBIINTh CEPbE3HOCTH pa3roBopa; 11) yToObl moka3arb, YTO Bl NPUHAIJICKHUTE K OIpe-
JIENICHHOM IIKOJIe, MPO(ecCHHr, XyA0KECTBEHHOMY HJIM HHTEJIEKTyaJlbHOMY KpYTy, COLU-
aJBPHOMY KJIACCY, WM MPOCTO YCTAHOBUTH KOHTAKT; 12) 4TOOBI OKpY’Kalollue HE TOHSIIH,
0 4eM BBl TOBOPUTE WUJIH NEPENHCHIBAETECH [2].
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Ha ocHoBe knaccudukanuii Jssuna Kpucrana, C.O. bapunosoii u JI. bapcersH, mMbl co-
CTAaBWJIM CBOIO KJIACCH(HMKAIIMIO, W BBIICTINIM HambOoJiee pacrpocTpaHEHHBIE (GOPMBI
WHTepHeT-cnenra:

1) AGOpeBHaTypbl, aKPOHUMBI U MHULUAIBHBIE CcOKpamieHus (abbreviations, acronyms
and initialisms), manpumep: IMHO — in my humble opinion/ mo MoeMy CKpOMHOMY MHe-
auto; ILY (I love you) / 5 mro6ito TeOs1.

2) Coxkpamenus (shortenings) — 3To Tun abOpeBHaTyp, B KOTOPOM COKpAaLIaeTcs CIOBO,
OlmycKass OAMH K3 3HAYUMBIX 3JIEMEHTOB, Kak MPaBWIO, B KOHIE CJOBa, HAaIpUMEp:
exam(ination), HO MHOT/Ia ¥ B Hadaje, HampuMmep: (tele)phone [3].

3) Iponymiennsie OykBbl (omitted letters) — croga MOXKHO OTHECTH CJICIYIOIINAE TPUME-
pol: pls — please; xInt — excellent.

4) INMuxTorpamMmsl u Jororpammbl (pictograms and logograms). IlukTorpamMmsl mpen-
CTaBISIOT co00i BU3yabHBIC (DOPMBI MM H300paKEHHS, UCTIONB3yEeMbIe ISl TIPEeICTaBIIe-
HUSI OOBEKTOB WIIM KOHIENUui; B MHTepHET-KOMMYHUKAallMM OHU MPUHUMAIOT (opmy
CMalIMKOB HJIMX SMOTHUKOHOB, I'Zl€ CMBICT IMOJHOCTBIO 3aBUCHT OT ()OPMBI CHUMBOJIOB [3].
Hampumep: "-" — delighted; happy face; X! <typical woman; Y! < typical man [4].

Jlororpammel (undpoBeie ab0OpeBHaTyphl) — rpadema, o003HaYaOmIass CIOBO HIIM MOP-
¢demy. DT0 3aMeHa CIIOBa OJHUM WM HECKOJIBKHMU 3Hakamu, Hanpumep: 14AA41 — One for
All and All for One; Xxx — kisses; 2day — today;

5). HecrannmaptHsiii 131k (non-standard language or LOLspeak) — 310 popma xomItbro-
TEpHOTO cieHra, npousomreamas ot abopesuarypsl LOL (laugh out loud). LOLspeak uc-
MOJIB3YETCSI B CATUPUIECKON M FOMOPUCTUYECKOH PopMe. DTOT BUIL CIEHTa CHIILHO OTIIHYa-
eTCS OT CTaHIAPTHOTO AHTIMHCKOTO sI3bIKa CHHTAaKCHUCOM, Mopdoorueit u opdorpaduei,
TakuM 00pa3oM, ero MOXKHO CUMTAaTh I'paMMaTHUYECKH HempaBHIbHBIM. Hampumep, B oTHO-
meHun opdorpaduu U CHHTAKCHCA, MOAPOCTKH 3aMEHs0T OykBocoueTanue ‘th’ Ha ‘f” —
u fink I eated ur foodz? Takoe HanHcaHe MPEIIOKEHHUS, TIPEATIONATACT TAKOTO e MPOoUTe-
HUSI, CIIE€J0BATENIbHO, 3aKOHOMEPHOCTh 3aK/II0YaeTCsl B TOM, YTOOBI MMHUCATh CJIOBA TaK, Kak
BBI CIIBILLIUTE.

6) 3ByKomoapakaTelbHbIC HamucaHus (onomatopoeic spellings) — 3T0 o4eHb creuu-
(UYHBIA S3BIK, KOTOPBIN MONb30BaTeny MHTepHeTa momysipuzoBaiu. OcoOEHHOCTh JaHHO-
ro BUJA CJICHI'a COCTOMT B Iepenade (poHeTHUECKUX 3BYKOB Ha nucbMe. OTHUM U3 XOPOIIO
M3BECTHBIX IPUMEPOB sBIsieTcs “hahaha”, KoTopeIil IepemaeT cmex.

7) Leetspeak ((L33T wmmm 1337speak) — 310 HHTEpHET-A3bIK, KOTOPBIA 3aMEHSICT
aHTIMiicKkuil andasut. Taxke OH U3BECTEH, KaK aNbTEPHATUBHBIN an(aBHUT, KOTOPHIA CO-
CTOWT W3 Pa3IMYHBIX KIaBHATYpPHBIX 3HAKOB, TakWxX Kak +, (, [, /, _¥u T. A., 9TOOBI BOCCO-
3nath OykBy. JTa (opMa MHTEpHET-CJIEHTa yYHHKalbHa, TaK KaK €€ HeNb3sl MPOU3HECTH
BCIIyX W HENIb3s HalKMcaTh OT PYKU. DTO HTEPHET-SA3BbIK, OCHOBAHHBIA Ha KJIaBUATYpe, U Yy
HEro MHOT'O BO3MOXKHOCTEH 11 TBOpuecTBa [5]. Hanpumep, eciiu BB XOTUTE CO3aTh JIOTHH
"sunshine", KOTOPBII MOXKET OBITH yXkKe ucronb3oBaH, To L33T moMoraer B JaHHOM cuTya-
1IUY, IEPEUMEHOBAB 3T0 cioBa B "5|_|[\|5#!|\|3".

8) IMoxoxum Bumom HMuteprer-cnenra L33T moxuHo cumrate ASC II art. ASCII pac-
mudpoBbIBaeTCA Kak amepukanckuit Cranmaptabiii Kom mis oomena napopmarmeit. ASC

242



HISTORY AND INTERDISCIPLINARY SCIENCES

II art — 3T0 UCKYCCTBO, KOTOPOE CO31AETCS C IOMOIIBIO CUMBOJIOB M OYKB M3 JIOOOT0 TeK-
CTOBOTO pemaKkTopa. DTOT BHJ CIIEHTa HadaJics C HEOONBIMMX KOMOWHAIWK W 3HAKOB,
HO Temnepb XyA0KHHUKH MPUCTYIIIN K CO3IaHUI0 Ooiee CI0KHBIX YepTexet [6].

ASC II art mo3BossIeT HE TOIBKO CO3AaBaTh M300paKEHUsI, HO U MPEIJIOKEHHS, UCTIOJb-
3ys pa3Hble cuMBouIbl. BoT Heckopko mpumepoB ASC 1I art:

o]

Q=1 Il
LII_| IFIJ || ||Q—|r|r||—Q

r Sl A

=gl Il 6.

BonpmHCTBO BUIOB MIHTEpHET-ClIeHra aKTHBHO HMCIOJIB3YIOTCS TIOJIB30BATEISIMU B CO-
muanbHOl cetn Twitter. Tak, Hanpumep, aO0peBUATYPhI SBISIOTCS HEOTHEMIIEMON YacThIO
B OOILEHUHN CPEeAr TONb30BaTeCH.

B npumepe “Rthx you guys, appreciate the love, and I hope you enjoy” Mbl MOXXEeM BH-
JIeTh BUJ ab0peBHaTypbl, KOTOPYIO MOJIb30BATENN CETH aCCOLMUPYIOT C COIHAIBHOM CEeThIO
Twitter. A6OpeBratypa (Tounee akponnM) o3HadaeT Rthx (Retweet thanks).

Taxxe, B Twitter yacto BcTpedarotrcsi aOOpeBHATypbl, KOTOPBIE HMEIOT HENPHIMYHBIN
cMbIcH Tipu pacimdpoBke. B cokpamieHHo# ¢opMe oH 3a0biBaeTcs, TepseT cBod dhdekt
HEMPUCTOMHOCTH M CTAHOBUTCSI JIMILB MTOKa3aTeneM HeopMaibHOro ctwiis odmenus: FML
IF ITS THE SAME PLACE IM GG TO CRY

FML (fucking my life); (GG — going)

beumn 3ameueHsl W qpyrue BUAbl MIHTEpHET-ClIeHTa, Takhe Kak: cokpameHus I miss
you lil bro”’; muxTorpammsr “I love my group chat friends I love you all <3”’; mororpamMmmsr “
Here's a bit updated jQuery Goals List that I'm currently making 4 the purpose of the course
lecture & 4 the purpose of the exercise. Will have 2 work hard 2night & 2morrow, but if it's
anything that brings results it's lots of hard work, will & determination. #100DaysOfCode”
u LOLspeak “Baynes: “You gotta catch that, man! C’mon!” Tatum: “You gotta dunk that
yourself, bro.””.

B xozne ananuza npuMepoB, OBUIN 3aMEUYCHBI CIEAYIONINE OCOOCHHOCTH:

1) smMnTHYECKHE MPEIIOKEHNS, HaIPUMep:

“@94 umair: @DonJon my barber gave me a fringe [ never wanted. Any tips or ad-
vice?”

Any tips or advice? — 3TO 3JUIMNTHYECKOE MNpPEAJIOKECHUE, TAe OTCYTCTBYET HAdaio
npeanoxenus “Do you have...” / “Can you give me...”

2) 3pykonoapaxkanus: Om-Nom-Nom! Where are you going to eat today?
#ShareY ourSwensons #Burgers #AmericanClassic #0hioFood #Yum

3) may3bl, comHenuss Um, erm, uh. I'm not okay  two faves in one frame &
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4) nposoHranus (MMCbMEHHO BhIpaxkeHHoe yanuHeHue 3BykoB): YEEEEES!!! Oh man,
I feel I'm going to cry — this is so exciting!!!

Uro kacaercst Instagram, To B JaHHON COLMANBEHOW CETH, CENU(UKON UCTIONB30BAHUS
HHTepHeT-CIeHTa SBISIOTCS XAIITETH U AOMO/I3H.

Xoamrrer (anri. hashtag ot hash — 3HaK «pemérka» m «tag» — METKa) — 3TO KIIIOYEBOE
CJI0BO unH (hpasa, UCHONb3yeMas Ul OIMCAHUSA TeMbl. X3IITITU [I03BOJIIIOT IPYNIIUPOBATh
MyOJIMKAIMK IO ONPEACTICHHON TeMe, HallpuMep:

#Foodporn (mmy0iukanuu ¢ BKyCHO ¥ KpacuBO 0(OPMIICHHOU €101 )

#TBT — «Throwback Thursday» (3T0 HOCTaIbIrHYECKUI YETBEPT, KOTIA ITOTH30BATEIIH
myOIuKyIoT neTckue hoTtorpadun)

#FAF — «Follow for Follow» (Xa1rer o3Ha4aronuil «oJIUIIKCH U ST TOAMUIIYCHY)

#Drelfie — «Drunken selfie» (cendu nommode)

OMom3u (OT AI. «KapTHHKa» W «3HAK, CUMBOJY) — IpaUuecKUil S3bIK HACOTPaMM,
U cMainukoB (OT aHri. smile — ynpiOKa), KOTOpbId mosBuics B Snonun B 1988 romy
1 OBICTPO pacipocTpaHuics o BceMy Mupy. [lpumeps! ykasansl B a0 1.

Tabmuma 1

CJj1eHroBoe 3Ha4YeHue IMOA3H

DMoa3u CIileHroBoe 3HaUeHHUE

lolol, Imao, lololol, lolz, Imaoo, lol, ahahah, loll, Imfaoo, ahha, lollll

e -
=\

beautifull, gawgeous, gorgeous, perfff, georgous, gorgous, hottt,
e goregous, cuteeee, beautifullll, georgeous, baeeeee, hotttt, babeee,

sexyyyy, perffff, hawttt

X0X0, XO0X0x0x0, babycakes, muahhhh, mwahh, babe, boobear,
loveyou, bunches

x(gl

#keepitup, #aswellhaha, #impressed, #yourock, lol, #greatjob, bud,

=] #goodjob, awesome, good, #muchlove, #proudofyourjob, #goodluck
o) ughh, ughhh, ughhhh, ugh, ugggh, lolol, wahhhh, rn, oml, uhg, agh, xc,
(el omgg, omfg, omf, lololol, whyyy, loll, wahhhhh, tooo, kms

B 3akmtouennu chopMynupyeM OCHOBHbIE BEIBOABIL:

WHTepHeT-KOMMYHHUKAIMS — KOMMYHHUKaTHBHO-UH(OPMALIMOHHAS Cpea, SIBIISIOMIAsCS
«MOCTOM» MEXAYy MUCbMEHHON M YCTHOH peublo M obiajmaromas psaoM OCOOEHHOCTEH:
(baxTorpagMUHOCTHIO0, HHTEPAKTUBHOCTHIO, TTI00aIH3anneil 1 aHOHUMHOCTBIO [7].

WHTepHeT-cieHr — COOCTBEHHBIM S3bIK MHTEpHET-KOMMYHUKAIIUHN, OTIHMYAIOLIHICS
OT TPaAULMOHHOIO IUCBMEHHOIO S3bIKa. MHTEpHET-CIEHI HUCIOJIB3YeTCA JUIsl IPOCTOTHI
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1 ypoOcTBa oOLIeHUs, KPEaTUBHOCTH U SKOHOMHH BPEMEHH; IOMOTaeT JIIJSIM pa3HooOpa-
3WUTh UX SI3BIK, CIENATh PeUb OoJiee «KUBOW».

B npaxTtuueckoii yactu pabOTHI clIeNaHbl CIeIyIOIINe BEIBOIDI:

OcobeHHOCTSIMH MHTEpHET-ciieHra B Twitter ABISAIOTCA UCTONB30BaHUE abOpeBHATYD,
aKpOHHMOB, CJIVSIHHS HOBBIX CIIOB, COKPAIEHHA, TUKTOTPAMM, JIOTOTpaMM; yrnoTpeOiIeHrne
HELEH3YPHOU JIEKCUKH; ACKAMUTAIN3alUNd U KaOUTAJIU3ALKUH; UCIIOJIb30BAHUE AJUIANTHYE-
CKHX MPEAIoKEHHI; NCIOIb30BaHUE 3BYKOIOIpayKaHUI U MEXIOMETUH; TIPOJIOHTAI|H.

Ocobennoctsimu MHTEpHET-ClleHTa B Instagram SIBJISIFOTCS HWCITONIB30BaHUE XOIITETOB,
MO3BOJISIIONINX TPYMIIUPOBATh IMyONUKAIIMM 10 ONpEeIeNIeHHOW TeMe; WCIOIb30BaHNe
9MO/3H, JIENAIOMINX TTOCTHI 00Jiee IMOIMOHATLHBIMH, YTO MO3BOJISCT MepeaTh YyBCTBA pe-
LIEH3EHTa.

Ha cerommsmmwmii nerp VHTEpHET-KOMMYHHUKAIMS OKa3bIBaeT OOJNBINOE BIHAHHE Ha
s3bIK. B cBsI3U ¢ aTUM TpebyeTcs mocTosHHOE n3ydeHue MHTepHeT-KoMMyHHUKanuu u WUH-
TEPHET-CJICHTa, TaK KaK OHU aKTUBHO U3MEHSIOTCS U MOAU(DUIIPYIOTCS CO BPEMEHEM.
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FEATURES OF YOUTH INTERNET SLANG FUNCTIONING
IN SOCIAL NETWORKS TWITTER AND INSTAGRAM
(BASED ON ENGLISH LANGUAGE MATERIAL)

K.A. Sen

State Budgetary General Educational Institution of Vladivostok, “School No. 82”,
Vladivostok, Russia, senksusha@mail.ru

The English language is constantly evolving new slang expressions and words to de-
scribe new concepts on social media.

The purpose of the work is to identify the linguistic features of youth Internet slang in
English-language Internet communication.

Internet communication is a communicative and informational environment that serves
as a "bridge" between written and spoken language and has a number of features as interac-
tivity, globalization and anonymity [1].

Internet slang is a unique language of Internet communication that differs from the tradi-
tional written language. Internet slang is used for simplicity and convenience of communi-
cation, creativity and saving time; it helps people to diversify their language and make
speech more "vivid".

Features of Internet slang on Twitter include the use of abbreviations, acronyms, blend-
ing of new words; contractions; pictograms; logograms; the use of obscene language; decap-
italization and capitalization; elliptical sentences; onomatopoeia and interjections; prolonga-
tion.

Features of Internet slang on Instagram include the use of hashtags that allow grouping
posts on specific topics; the use of emojis to make publications more emotional, enabling
users to convey their feelings.

Nowadays, Internet communication has a great influence on language. Thus, constant
study of Internet communication and Internet slang is required, as they are actively changing
and modifying over time.
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CPABHEHUE TEPMUHOB POJICTBA B PYCCKOM U KOPEMCKOM SI3bIKAX

Co d:xyiion, JIu Con I'yk

Boponeostcckan kopeiickaa wikona, Boponese, Poccus,
Kkamjy70@hanmail.net

JlaHHOE WCCleOBaHWE HAIMPABICHO HA BBISBICHHE CXOJCTB M Pa3iM4YUil B CHCTEME
HAaUMEHOBaHUI ONM3KUX POACTBEHHHUKOB B PYCCKOM M KOpEHCKOM fA3bIKax. PojpcTBeHHBIE
OTHOIICHUST — 3TO (hopMa COIMANBHBIX CBS3CH, €CTECTBEHHBIM 00Pa30M BO3HUKAIOIIAS
B MIPOIIECCE POXKICHUS U B3POCIICHHSI YeIOBEKa. DTH OTHOILICHHS BAPbUPYIOTCS B 3aBUCHMO-
CTH OT HAllM{, STHUYECKOHN MPHUHAICKHOCTH, PETHOHA U MCIIOJIb3YEMOTO s3bIKa. TepMUHBI
POJICTBA MPEICTABISAIOT COO0M 0COOYIO TPYIITY JEKCHISCKUX CIMHMII, 0003HAYAIOIINX Ce-
MEHHBIE CBSI3U MEXTy JIOAbMHU. VX XapakTepHas 0COOCHHOCTD 3aKJIF0YASTCS B TOM, UYTO OHH
BBIOOPOYHO 0003HAYAIOT HANOOJIEE 3HAUUMBIC M CYIITHOCTHBIC CBS3H B YKH3HH YEJIOBEYECKO-
ro 00IIecTBa.

TepMHUHBI POACTBA B PYCCKOM SI3BIKE H3YYalOTCS C TOYKUA 3PEHUS ATHUMOJIOTHHU, CO-
LUOJUHTBUCTUKH, & TAK’)KE KOMMYHHKATUBHBIX U KOTHUTUBHBIX ACMEKTOB. DTH HAUMEHOBA-
HUS UTPAIOT BAXXHYIO POJIb B MPEMOJABAHUN PYCCKOTO SI3bIKA KaK HHOCTPAHHOTO, MTOCKOJIbKY
MO3BOJISIOT TITy0Ke MOHATH KyJIBTYpY U o01iecTBo Poccun.

Kopetickas cuctema poICTBEHHBIX CBs3el (popMupoBazack Ha OCHOBE KYJIBTYpHI, OpPH-
C€HTUPOBAHHOU Ha ceMbl0. B TaHHON cUCTEeME TEPMUHOJIOTHS PA3IUYAETCS B 3aBUCUMOCTH
OT M0JIa, CEMEHHON TPUHAIS)KHOCTH (CEMbsI MYy>Ka WIU KCHBI), CTEIICHU POJICTBA U Opad-
HOTO cTaTyca. PycCckuil 1 KOpeHCKUI S3BbIKM NPUHAJUIEKAT K PA3HBIM TUIIAM SI3BIKOB: pyC-
CKHH S3BIK — 3TO (DIISKTUBHBIN S3BIK C PA3BUTON CHCTEMOH CKIIOHEHHWH W CIIPSHKEHUH, TOTAa
KaK KOPEWCKHII — arrjIFOTHHATHBHBIN S3bIK C YHUKAIBHOW MUCHMEHHOCTBIO, (DOHOJIOTHYE-
CKHMH U TPaMMaTHYECKUMH OCOOEHHOCTSIMH, a TaKXKe C KyJIbTypHO O0YyCIOBIEHHOMN CHUCTe-
MOH BEXJIMBOCTH.

KoMmMmyHuKamnus Ha pycCKOM SI3bIKE XapaKTEPHU3yeTCsl COLUAIbHOM OTKPBITOCTHIO, 3MO-
[UOHATBHON AKCIPECCUBHOCTHIO, IEMOKPATUYHOCTHIO OOIEHUS, CTPEMIICHUEM K JOMUHU-
POBAHUIO B Pa3roBope, CBOOOAHBIM YIaCTHEM B TUAJTIOTE, HCKPEHHOCTHIO U MPSIMOIMHEHHO-
cThI0. B TO ke BpeMs, B KOpPEHCKOH KyNbType OOIIeHUS HaOIromacTcs 4€TKas uepapxus,
OCHOBaHHas Ha BO3pacTe M COLMAIBHOM CTaTyce, YTO OOYCIIOBIMBAET CYIIECTBOBAHHE Pa3-
JUYHBIX YPOBHEH BEXKIUBOCTH B SI3BIKE.

CpaBHUTENBHBIA aHAJIN3 YaCTO MCIIOJIb3YEMBIX TEPMUHOB POJCTBA B PYCCKOM M KOpeii-
CKOM $I3bIKaX ITO3BOJIIET BBISIBUTH KaK CXOJCTBA, Tak M paznuuns. Cpead CXOIACTB MOXHO
OTMETHUTh KIACCHU(UKAIIMIO TEPMUHOB IO CTETIEHU POJCTBA, OpayHbIM M BHEOPAaYHBIM OT-
HOIIICHUSM, a TAK)KE HAIMYUC OTIEIBHON JICKCUKHU JUIsi 0003HAYEHUS POJICTBEHHUKOB CY-
npyra. OHako B KOPEHCKOM SI3bIKE CHCTEMa TEPMHHOB POJCTBa Oosiee muddepeHnnpoBa-
Ha: YIUTBIBAIOTCS CTENIEHb KPOBHOTO POJACTBA, BO3pacT M OpadHbIil ctaTtyc. OCOOEHHO BaX-
HO TO, YTO POJACTBEHHUKH IO OTIIOBCKOW JIMHUH TPAJAUIIMOHHO 3aHUMAIOT 00JIee BBICOKOE
COIMAIBHOE TTOJIOKEHHE 110 CPABHEHUIO C POJICTBEHHUKAMU 0 MaTepUHCKON JTuHUH. B pas-
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TOBOPHOM PEYH 3TO MPOSIBISETCA B TOM, YTO IJIS1 OTHOBCKUX POJICTBEHHHKOB Yallle HCIIOJb-
3yI0TCS €MHUYHBIC TEPMHUHBI, TOTAA KaK Ui 0003HaUCHHUS MATEPHUHCKHUX POJCTBEHHHKOB
TpeOyeTcs AONOTHUTEIBHOE MOSICHEHHE.

B pycckom s3bike 111 0003HAUEHUS! CIIOXKHBIX POACTBEHHBIX CBSI3€H, TAKUX KaK (OKCHA
CTapIero Opara My a» WIN «ChIH CECTPBI OTILA», UCTIONB3YIOTCS ONMHCATEIbHBIE KOHCTPYK-
uun. B KopeiickoM ke s3pike Goliee XapaKTepHbl eUHUYHBIE JICKCEMBI, HAampuMep, « 2 =l»
(crapmias HeBecTKa), « Al E» (1BOIOpPOAHBIIA Gpat/cectpa).

Kpome Toro, pycckue TepMHHBI pOACTBA OOTaThl SMOITMOHATLHON OKPACKON M aKTHBHO
UCIIOJIB3YIOT yYMEHBIIUTEIbHO-JIACKATENbHBIE CY(PQHUKCHI: «MaMOYKa», «CHIHOUEK», «Opa-
THK» 1 JIp. B Kopeiickom si3bike Takue TepMuHbl, Kak « 2 Wy (crapumit Opar mist nesymkm),
«2LI» (crapuias cectpa [jist JEBYIIKH), ABISIOTCS OOJiee HEUTPAIBHBIMA M UCIIONIB3YHOTCSA
B 0oyiee IIMPOKOM KOHTEKCTE, BKJIIOUas oOpalleHHe K He3HAKOMBIM JIoIsiM. B kopelickoii
peuu KeHILIMHBI YacTO 00pPaIIaloTCsl K MOCTOPOHHHUM JIIOJSIM TIPH MOMOIIY TEPMUHOB POJI-
crBa, Takux kak « 2 L|» (cecrpa), «0l 2» (térs), « = HLI|» (6abymka), «Ot X Ml» (nsas),
«& OtH Xl» (nemymika) u T.1.

Taxum 00pa3oM, TEPMHUHBI POACTBA B PYCCKOM U KOPEHCKOM S3bIKax HeCyT B ce0e yHU-
KaJbHbIC COIMATIbHBIC M KYJIbTypHBIE 3HaueHUs. OHH OTpa)kaloT OCOOCHHOCTH HAIIMOHAIb-
HOT'O MEHTAJIUTETa U COLHOKYJIBTYPHOU CHCTEMBI Kakaoro Hapona. [loHnmanue 3Tux Tep-
MHHOB SIBJISICTCSI HEOOXOIUMBIM YCIOBHEM JUIS U3YUCHUS S3BIKOBOTO 3TUKETa, KOMMYHHUKa-
TUBHBIX NIPAKTUK U OOIIMX JIMHTBUCTUYECKUX HOPM. DTO 0COOEHHO Ba)XKHO JUISI U3YYAOLINX
PYCCKUI SI3BIK KaK MHOCTPAHHBIN, TIOCKOIBKY CIIOCOOCTBYET HE TOJILKO Pa3BUTHIO SI3BIKO-
BBIX HAaBBIKOB, HO M 0oJjiee ITy0OKOMY BOCIIPUSTHIO Xy J0KECTBEHHbBIX IIPOU3BEICHUHN U pa3-
TOBOPHOU peur HOCUTENEH S3bIKA.
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COMPARISON OF KINSHIP TERMS IN RUSSIAN AND KOREAN

Seo Jy Yeon

Voronezh Korean School, Voronezh, Russia,
Kkamjy70@hanmail.net

This study aims to examine the similarities and differences between the kinship term
systems in Russian and Korean by conducting a comparative analysis of close kinship des-
ignations. Kinship relations are a natural form of social relationship that arise through birth
and human development. These relationships vary across nations, ethnicities, regions, and
languages. Kinship terms are a specific set of lexical items used to denote familial relation-
ships between individuals. A key feature of such terms is that they selectively refer to rela-
tionships that are considered essential and central to human social life. In Russian, kinship
terms are studied from etymological, sociolinguistic, communicative, and cognitive perspec-
tives. These terms play a significant role in the teaching of Russian as a foreign language,
helping learners to experience the language and culture more profoundly.

Korean kinship relations have been shaped by a family-oriented culture. The system of
kinship terms is based on distinctions such as gender, whether the relative is on the hus-
band’s or wife’s side, and degree of blood relationship or marital status. Russian and Korean
belong to different language types: Russian is an inflected language with a complex mor-
phological system, including well-developed case inflection and verb conjugation. Korean,
on the other hand, is agglutinative, featuring a unique writing system, phonological and
grammatical traits, and a communication culture that emphasizes honorifics.

Russian communication is characterized by sociability, emotional richness, democratic
interaction, a tendency to dominate conversation, open participation, and directness. In con-
trast, Korean communication culture operates under a strong hierarchical structure deter-
mined by age and social status, which is reflected in the presence of honorifics.

By comparing frequently used kinship terms in Russian and Korean, we observe both
similarities and differences. One similarity is that both languages categorize kinship by
blood, marriage, and non-blood relations, and both distinguish the in-laws of spouses. How-
ever, Korean kinship terminology is more detailed, incorporating distinctions based on de-
gree of blood relationship, age, and marital status. Notably, paternal relatives are traditional-
ly considered to have a higher social status than maternal ones. In actual speech, paternal
relatives are often referred to with single-word terms, whereas maternal relatives may re-
quire additional explanation.

Russian frequently employs descriptive phrases for complex kinship relations, such as
“the wife of the elder brother of the husband” or “the son of the father's sister.” In contrast,
Korean tends to use single-word terms like & & (elder sister-in-law) or AFZE (cousin)

Moreover, Russian kinship terms carry strong emotional connotations and make fre-
quent use of diminutive suffixes, such as Mmamouka (mommy), ceirouek (little son), and Opa-
tuk (little brother). Korean terms, by contrast, are more neutral and often used across
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a broader context. For instance, in Korean, terms like 2t (older brother for females) or
A LI (older sister for females) are used not only within families but also to address non-
relatives in social interactions. It is common in Korean society for speakers, particularly
women, to address strangers using kinship terms such as &1L/ (sister), 0| 2 (aunt), & 0{L|
(grandmother), Ot X M| (uncle), or & OttH X (grandfather).

This study reveals that kinship terms in Russian and Korean languages embody cultural-
ly and socially unique meanings. They reflect the cultural frameworks and national
worldviews of each society. Understanding kinship terms is essential to grasping the norms
of linguistic etiquette, speech acts, and cultural communication patterns in each language.
Such understanding not only enhances the language proficiency of foreign learners but also
aids in interpreting the implicit meanings embedded in Russian literature and native conver-
sational speech.
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Cratbs IMOCBAIIICHA aHAJIN3Y CUCTEMbI BEKIIUBBIX BI)Ipa)KeHI/Iﬁ B KOpeP'ICKOM sa3b1ke. Pac-
CMAaTpUBAIOTCA OCHOBHBIC XaPAKTCPUCTUKU BCIKIIMBOCTU U UX MPOABJIICHUC B PCUU. Ocoboe
BHHUMAHUC YACIACTCS PA3JIMYHBIM BHAaM BCXKIJIMBOCTH B 3aBUCHUMOCTH OT KOMMYHUKATUB-
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Holl (yHkuuu. [IpuBoAsTCS KOHKpETHBIE MpUMeEphl ymnoTpeOneHus. CTaThs MOXKET OBITH
N0JI€3HA AJIsl IMHIBUCTOB U MperoaaBaTeiedl KopeicKoro s3bIka.

BBenenne. Kopeiickuii s3bIK 007a1aeT CIOKHOH M Pa3BUTOH CHUCTEMOW BEKIMBOCTH,
KOTOpasi TIIyOOKO yKOPEHHJIACh B KYJbTYPE M MEKINYHOCTHBIX OTHOLIEHWSX. BeXIMBbIE
BBIPOKEHHS UTPAIOT BAXKHYIO POJIb B OOIIEHNH, OTIPENETAS HE TOJIBKO COLMANBHBINA CTATYC
COOECEIHUKOB, HO U CTENEHb MX OIM30CTH. M3ydeHune BeXIIMBBIX (OPM B KOPEHCKOM S3bIKE
TIPENCTABNISAET MHTEPEC KAK ISl JIMHTBUCTOB, TaK M I M3yYalOIIMX SA3bIK, TIOCKOJIbKY He-
NIPaBUJILHOE YIIOTPEOIEHUE MOKET IIPUBECTH K KOMMYHUKATHBHBIM HENOPA3yMEHHSAM.

Heab padoTbl — pacCMOTPETh OCOOCHHOCTH BEXJIMBBIX BBIPAKCHHM B KOPEHCKOM SI3BI-
K€, ONMPENEINTh UX KIACCU(DHUKAIMIO B 3aBUCHMOCTH OT BEXIMBOW (YHKIHMM ¥ HPUBECTH
KOHKPETHBIE TIPUMEPBI YIIOTPEOIEHHS.

MeToabl M MaTepHaJbl. B paGoTe HCIOJIB30BATNCH METOIBI OMUCATEIBHOTO U CPABHH-
TENBHOTO aHaIN3a, a Tak)ke HAONIOJEHUE 3a PEUYEBOM MPAKTUKON HOCHTENEH KOPEHCKOro
A3bIKa. MaTepraioM MOCITy KM KaK MUCbMEHHBIE, TAK U YCTHBIE HCTOYHUKH, BKJIIOYAs CO-
BPEMEHHBIE yIeOHBIE MOCOOMS, TEKCTHI IUATIOTOB ¥ TPAHCKPHUIIIUK KUBOM PEUH.

Pesynbrarel u 00cyxneHue. BeKIHMBOCT B KOPEHCKOM SI3bIKE MOXKHO YCJIOBHO pa3fie-
JIUTH HA TPY OCHOBHBIX THIA: (POPMAIBHO-BEKINBAS, CKDOMHO-BEXKIINBAS M CTPATETHYECKH-
BEKIIMBASL.

1. ®opmanbHO-BexIMBast peub (3 A X|/E S 2): Ucnons3yercst B 0pUIHATBHBIX CHTY-
anusX, MpH OOLIEHUH C BBINIECTOSNIMMH TI0 CTATYCY WJIM C HE3HAKOMBIMH JTI0(bMHU. OCHOB-
HO€ BhIpakenue — okonuanue -= L|Ct / -SL|CH

Ipumep: 2HLEA BH2H S LICE (Pan Betpeue.) M= &M LI C. (4 cryzent.)

2. CxpomHO-BexmBas peub (& 2 H&): Orpaxkaer cTpemMileHHE TOBOPALIETO TPHHHU-
3UTh Ce0s 10 OTHONIEHMIO K cobecequuKy. YacTo HCIONb3yHOTCS CKPOMHBIE TJIArOJBL:
E 2| Tt (naBats, napurs) BMecto 3=Ct, &2 Al Ct (compososkaats) Bmecto Ol 2l Ct.

Ipumep: Mt & 2t = 2| 2 & LICE (TTo3BoasTe MEE TOMOUB Bam.)

3. Crpaternuecku-BesxnmBas peub (& & Z & HE): OpuenruposaHa Ha JOCTHKE-
HUE OTPEJIEEHHOM KOMMYHUKATHBHOM LIEIM — NPOCH0a, N3BUHEHHUE, OTKA3, OJ1aroapHOCTb.
MDOopMBI CMATYEHHMS: HCTIONIb30BaHue BhipaxkeHuil Tuna - AU H 2, -2 2?2, -FAIAH 2?2

Ipumep: Ol IS E & ZF A HK? (He Mormm 661 Bel OCMOTpPETh 3TOT MaTepu-
an?) & A8 JICHed 3= Al S LIDE? (Mormu 661 Bel mogoxaats MEHYTKY?)

CrieyeT TakKe OTMETHTB, YTO HEBEPHBIN BHIOOP YPOBHS BEXKITMBOCTH MOXKET TIPUBECTH
K Tpy0OCTH MIIM HEJOPA3yMEHHUIO, 0OCOOEHHO B MEPAPXMYECKH OPTaHU30BAHHOM KOPEHCKOM
of1ecTse.

Kopeiickne BeXIIMBbIE BHIPAKEHHS TAKIKE HMEIOT HECKOJIBKO KITFOUEBBIX (DYHKIIHIA.

1. ®ynkuus yBaxkenns (£2F J|S): Dr1a (QyHKIMA NposBISETCs NPH OOIIEHHH C
JIFOJIbMH CTAPIIETO BO3PACTa, HAYaIbCTBOM WM B (JOPMAIBHBIX CHTYaIHsX.

Ipumep: Of D‘| LI, MAIGHIO{R? (Mama, Bel moenu?) WCIONB30BAHUE TIIAroja

ALAFGHCE BMecTo & Ct BRIpaxkaeT yBaskeHue.
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2. Oyukius cMardenus (2= J| S): UroOsl uzdexars KOHPIMKTA MM 3By4aTh MEHEE
KaTerOpUYHO, KOPENIIBI YACTO NPUOGETAIOT K CMATYEHHBIM (POpPMaM.

Ipumep: Bmecto mpsamoro Ot & LICt (Henssa.), ucmomssyerca == O & & LILCH
(Byzer nHemuoro crnoxno.) 24 25l 2 H K. (5 nogymaro.) BMecto £ 0 2. (He xouy.)

3. ®ynkuus ycraHosienus uepapxuu (1 H 2@l J| S): Uepes BbiGop hopMbI BeKIIH-
BOCTH T'OBOPSAIIMI YCTAHABIMBAET UM MOATBEPKIAET CONUAIBHYIO TUCTAHIIHUIO:

Ipumep: & H? (medopmainbHo, HCTOIB3yeTCs MeXKIY Apy3bimu) 25 H 2?2 (Bexiuso,
npu obpauiennn K crapiemy) 2 43 & LI DH? (hopmanbHo, B opuLmanbHO CHTYaIHH)

4. dyHKOUs co3manus mo3UTHBHOM armMocdepsl (97| L4 J|S): Bexnmsocts mo-
MOIaeT CO3/aTh JPYKECTBEHHYIO U IapMOHHUYHYI aTMocdepy. Yacto BexnuBbie (passl
HCIIONB3YIOTCS IaKe B MOBCEHEBHOMN Gecene:

Ipumep: I L O S L. Cnacubo 3a Baury paboty. (6ykBanbHO: Bbl MHOTO TpyIu-
aucek.) A& 2 ANl 2? Beé nu B nopsake? (BexkIMBo, 3a00TIHBO)

3akiiouenne. CrucreMa BEKIUBOCTU B KOPEHCKOM SA3bIKE MPEICTABIIAET COOOM BaKHBIN
5JIEMEHT PEYEBOr0 dTUKETA. Pasinunble ypOBHU M (QYHKIUH BEXKIMBBIX BBIPAKEHUH TT03BO-
JIAOT TOBOPAIIMM TOYHO BBIPAKATH YBAKEHUE, IUCTAHIIMIO M COLMABLHBIN cTatyc cobeces-
HUKOB. [loHMMaHWe OCOOCHHOCTEH yHOTpEOJICHHS BEXUIMBBHIX (OpM HEOOXOIUMO IS
YCIIENIHOTO MEKKYJIBTYPHOTO OOLIEHUS M OCBOEHHUS SA3bIKA.
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BUOTI'PAD®USA

Con Comua, paboTaeT B 00JIaCTH S3BIKO3HAHUS U CIEHUAU3UpPYETCsl Ha (uitoioruye-
CKMX HccieoBaHusX. Paboraer accucTeHTOM Ha Kadeope KHUTaeBeIEHHS M a3UaTCKO-
TUXOOKEAHCKHX uccienoBanuil B KazanckoM (MPUBOKCKUM) (eepabHOM YHUBEPCUTETE.
O06macTh ee HAyYHBIX WHTEPECOB BKIIFOYACT METOAMKY OOpa30BaHHs, MEPEBOIOBEICHHUE,
JIEKCHKOJIOTHSI.

Con Yan Enp akTusHO mumer kak mucatens. B HacTosiee BpeMs OH MyONHKYeT CBOM
paboTHI B J)KypHaje, a TaKXKe MPErnoIaeT MMChMO B Ka4eCTBE CIIEHUATBFHOTO JIEKTOpa B MIKO-
ne xopeiickoro s3bika «Kazans-Bomnray.
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A STUDY OF POLITE EXPRESSIONS IN KOREAN

S. Son, C. Son

Kazan (Volga region) Federal University, Kazan, Russia,
Somial205@naver.com

This article is devoted to the analysis of the system of polite expressions in the Korean
language. The main characteristics of politeness and their manifestation in speech are con-
sidered. Particular attention is paid to different types of politeness depending on the com-
municative function. Specific examples of usage are given. The article can be useful for lin-
guists and teachers of the Korean language.

The Korean language has a complex and developed system of politeness, which is deep-
ly rooted in the culture and interpersonal relationships. Polite expressions play an important
role in communication, determining not only the social status of the interlocutors, but also
the degree of their closeness. The study of polite forms in the Korean language is of interest
to both linguists and language learners, since incorrect use can lead to communicative mis-
understandings.

The purpose of this work is to consider the features of polite expressions in the Korean
language, determine their classification depending on the polite function and provide specif-
ic examples of use.

Results and discussion. Politeness in the Korean language can be divided into three main
types: formal-polite, modest-polite and strategic-polite.

1. Formal-polite speech (Z A XI/ZSZ): Used in formal situations, when communi-
cating with those of higher status or with strangers. The main expression is the ending —
= LICH/ -sLICH

2. Modestly polite speech (&2 & H &): Reflects the speaker's desire to belittle himself
in relation to the interlocutor. Modest verbs are often used: = 2| Cl (to give, to present) in-
stead of =Ct, 2 AIC} (to accompany) instead of Gl 2| Ct.

3. Strategically polite speech (8&f& Z & H&): Focused on achieving a specific
communicative goal — request, apology, refusal, gratitude. Softening forms: using expres-
sions like - HR, -20R272, -FAIAHK?

It should also be noted that choosing the wrong level of politeness can lead to rudeness
or misunderstanding, especially in the hierarchically organized Korean society.

Korean polite expressions also have several key functions.

1. The function of respect (£ & J|S): This function is used when communicating with
older people, superiors, or in formal situations.

2. The function of softening (2= J|S): To avoid conflict or to sound less categorical,
Koreans often use softened forms.
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3. Function of establishing hierarchy (?/Hl & ¢l J|S): Through the choice of polite-
ness, the speaker establishes or confirms social distance:

4. Function of creating a positive atmosphere (=% 7| Z=& J|S): Politeness helps cre-
ate a friendly and harmonious atmosphere. Polite phrases are often used even in everyday
conversation:

The politeness system in the Korean language is an important element of speech eti-
quette. The different levels and functions of polite expressions allow speakers to accurately
express respect, distance, and social status of their interlocutors. Understanding the specifics
of using polite forms is essential for successful intercultural communication and language
acquisition.
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OIIBIT PECIIYBJIMKHU KOPES 11O IIPOCTPAHCTBEHHOMY PA3BUTUIO
CTPAHBI

N.C. XBan

Janbnesocmounstii uncmumym ynpaenenus — punuan PAHXul'C,
Xaobapoeck, Poccus, iskhvan@mail.ru

IIpoBeneH peTpPOCHEKTUBHBIA aHaIM3 MPOCTPAHCTBEHHON MOMUTHKH PecmyOmuku
Kopes. UccnenoBansl ¢akTopsl, BIMsone Ha ee popMupoBaHue. [loka3zaHbl STamsl U Ie-
pexonsl Pecniy6nuku Kopes oT MakcuMmu3auuy MOALENH «COLHAIbHOM CHpaBeIIMBOCTH
K TTOATICITH «3KOHOMHUYECKOH 3 (HEKTHBHOCTI» M OOPATHO.
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PecnyOnuka Kopest, HeOonpIoe Mo mioniagy rocylapcTBO, € BBICOKOH IUIOTHOCTBIO
HaceJIeHUs! U OTPaHUYEHHBIMH MPUPOIHBIMH PECypcaMH, TEM HE MEHee, 32 KOPOTKHH CpOK
3Ta cTpaHa A00MIach 3HAUUTEIBHBIX YCIEX0B B 3KOHOMHYECKOM pa3Butuu. [locnennue ne-
catmietus Peciybnuka Kopes 3aHMMaeT BBICOKHE MO3UIIMH BO BCEBO3MOXKHBIX pEHTHHIrax
U BXOJAUT B IATEPKY HanOoJiee 3KOHOMUUECKHU Pa3BUTHIX cTpaH. OnHUM U3 GaKTOpOB ycIe-
Xa 3TOr0 roCcyAapCTBa ABIISETCS TPAMOTHASI IPOCTPAHCTBEHHAS ITOJINTUKA, HAIIPABJICHHAS Ha
peleHre HanboJee CI0XKHbBIX PErHOHATBHBIX IPOOJIEM.

B niepBrIe necstunerus ceoero OypHoro pasButhsi, B 60-¢ roasl XX Beka Kopes nenana
CTaBKy Ha CO3JaHHE MOJIOCOB POCTa, MAaKCUMAJIbHO Pa3roHAsA CBOIO MHIyCTPHAIU3ALUIO B
Haubonee 3dexTuBHBIX paiionax. BenencTBue vero yxke k 1980 r. B cTpaHe ClOXKWiIach
BBICOKOKOHIICHTPHPOBAaHHAsA, MOHOIIOIIOCHASI IPOCTPAHCTBEHHAS CTPYKTYpa, IPOU3BOJACTBO
KOHIICHTPUPOBAJIOCH B OCHOBHOM B deThIpex npoBuHLuMAX: Ceyn, Ilycan, Ynbscan, ['tonHaMm,
YTO MPUBENO K 3HAYUTEIHHOMY PETHOHAILHOMY TUCOaIaHCy B pa3BUTHH.

B 1990 rr. Kopes B3si1a Kypc Ha pa3KOHIEHTPALMIO, IPH 3TOM BaXKHO OTMETHUTD, UTO HE
TOJIBKO SKOHOMMKH, HO M aIMHHUCTPATHBHBIX (QyHKIMH. OCHOBOH 3TOH MOJUTUKU CTalT
AKT 0 MECTHON aBTOHOMHH, KOTOPBII MTPOBO3IIIAIIAI ITOBBIIIEHNE POJIM MECTHBIX OpPraHOB
BJIACTH B YIpaBiieHHH TeppuropusiMu. CBOeoOpa3HbIM BEHIIOM JAHHOTO HAlpaBJiICHHUS II0-
JUTHUKH JeneHTpanu3anuu B Kopee crano ctpourtensctBo ropona CymxoH. CypKoH, CTpo-
wi ¢ 2007 r. mo 2012 1. 1 IpOBO3rIacHIN BTOPOU CTONHUIEH pecityOnuKku. DTo Topon ObuI
nocTpoeH «c¢ HyJs» B 2007 — 2012 rogax kak HOBasi afiMUHUCTpaTUBHAS cToauua FHOxHoM
Kopen. Ero cozganue cTango yacTblo CTpaTeruy AeueHTpanu3anuy Biactu u3 Ceyna u pas-
BuTHUs pernoHoB. K 2023 roxy B CemxoH nepeexano 36 MUHUCTEPCTB M BEAOMCTB. Takxke B
LEeNAX pa3KOHIEHTPAIMK PON3BOICTBA U HApOJOHACETICHHS TPABUTEIHCTBO AKTUBHO NPH-
MEHSUJIO U ApYTHe UHCTPYMEHTHI, TaKue KaK: CO3/JaHHE CIEeLHANIbHBIX SKOHOMUYECKHX 30H B
NpoOJIEMHBIX PETHOHAX, YBEJIMYEHHUE MPSIMOro (PUHAHCHUPOBAHUS HPOEKTOB IO Pa3BUTHIO
nepudepUHBIX TEPPUTOPHI, aKTUBHOE COACHCTBHE OWM3HECY B IEpPEeHOCE YacTH IPOU3-
BOJICTB M3 CTOJIMYHBIX MPOBUHIUN B COCEIHHUE PETHOHBI [1].

CrnenyiomuM IaroM B pernoHanbHON moiuthke PecryOnmkxu Kopest crano passutue
MEXaHHU3MOB MeXpernoHansHoro Bzaumojeiicteug. K 2008 r. B cTpaHe ckiaasIBaeTcs CH-
cTeMa PerruoHOB «5+2». DTa cucTeMa COCTOHUT W3 MATH 3KOHOMHYECKUX PallOHOB, C IMPH-
MEpPHO OJIMHAKOBBIM HACEJICHHEM, OKOJIO 5 MJIH. Yell., KaXKIbIii palloH cOCTOUT U3 2-3 mpo-
BUHIIUH, CBSI3aHHBIX APYT C IPYTOM OOIIMMHU MCTOPHUECKUMHU U SKOHOMUYECKHUMHU CBS3IMU
M 2 OTAENBHO BBIIEICHHBIX perroHa (TOpHas CeBepO-BOCTOUYHASI TEPPUTOPHS U OCTpoB Ye-
UKY). B kakmoM MakpopernoHe ObUIM CO3AaHBl PEerHOHAJbHBIC ITaOBl A pa3paboTKH
IUIAHOB PErHOHAIBHOTO Pa3BUTHA U COJACHCTBHIO TOPU30HTAIBHOIO COTPYAHHUYECTBA MECT-
HBIX OpTaHOB YIIPaBJICHUS BHyTPpHU MakpoperrnoHa [1].

HecmoTpsi Ha aKTHBHOCTB, pEervOHaNbHAs TOJIMTHKA TOCYJapcTBa ObUTa HE O KOHIA
ycrierHoi u 3¢ dexruBHoi U B 2004 r. B Pecnyonuke Kopest coznmaercst [Ipesunenrckuit
KOMHTET 10 cOaJaHCUPOBAHHOMY PETHOHAJIBHOMY Pa3BHUTHUIO, IepeMMeHOBaHHBIN B 2009 T.
B [Ipe3naeHTcKkuii KOMUTET MO PETHOHAIBHOMY Pa3BHTHIO. DTOT OpraH OTBEYAET 3a KOM-
IUIEKCHYIO OLIEHKY M KOOPIWHAIWIO MOJIUTHKA PETHOHAIBHOTO PAa3BUTHS, BKIOYAs ISATH-
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JIETHUE TUIAHBI U KOMIUICKCHBIE MPOEKTH. Takoi mepexoll JeMOHCTPUPYET HEen30eKHOCTh
TOTO, YTO 3((PEKTHUBHYIO MPOCTPAHCTBEHHYIO MOJUTUKY B CTpaHE JOIDKHO M MOXET OCy-
IIECTBJIATh TOJNBKO LEHTPAJIbHOE MPABUTEIBCTBA, YTO AABHO OKA3aHO B TEOPUHU DPETHO-
HaJIbHON KOHOMUKH U YIIPaBJICHUSI.

Ha coBpemennom srtane PecyOnuka Kopest B kadecTBe OCHOBHOI'O MHCTpYMEHTa pas-
BUTHS TEPPUTOPUI UCTIONB3YET KOHIICTIIHIO « YMHBIX TOPOAOBY, CTPOSIIHXCS, B TOM YHCIIC
Ha OCHOBE HCIIOJIb30BAHUS HCKYyCCTBeHHOTO MHTeiuiekta. B 2019 r. mpaButensctBo FOx-
Hoii Kopeu npezacTaBuiio HOBOE BUAECHUE «yMHBIX TOPOZIOB)», B KOTOPBIX, B COOTBETCTBHH C
COBPEMEHHBIMH TPEACTABICHUAMH ypOaHUCTUKH, OOIIECTBO MPHUHUMAET y4yacThUe B BbIpa-
00TKE MYyHHIMIAIBHON HMOJIUTUKH MTOCPEICTBOM IIPEUIOKEHHUS HOBBIX HWICH IO COBEpILECH-
CTBOBAHHIO TOPOJCKOT0 X03sicTBa. OOpaTHas CBsI3b OT OOIIECTBA MOCTYIMAET, B YaCTHOCTH,
B (opmaTe Tak Ha3bIBaeMBIX JKMBBIX JabopaTtopuii (living labs), mpenycmaTpuBarommx ax-
TUBHOE B3aUMOJICHCTBHE TOPOXKaH, MCCIENOBATEIbCKAX WHCTUTYTOB, OM3HECAa M OpPTaHOB
Biact. s oTpabOTKM HOBOTO MOJXO0JA OBLTH 3aIllyIlIeHbl JBa HAIIMOHAJIBHBIX MHJIOTHBIX
mpoekTa B ropogax Cemkon u [lycan [2].

Taxum 00pa3oM, ONBIT IPOCTPaHCTBEHHON nonauTuku Pecybnuku Kopes narmsaHo ne-
MOHCTPHUPYET, YTO O0pbOY C 3asBICHHBIM B TEOPHH NPOTUBOPEUHEM MEXKAY OBYMS IOJALE-
JSIMH PErHOHATBHOM MONUTHKH: COLMAIBLHON CIIPaBEATUBOCTHIO U SKOHOMHUYECKOH 3 ek-
TUBHOCTBIO, PeaTM3yeMbIMH Yepe3 MOAAEPKKY TOUEK POCTa WM OTCTAIOUINX TEPPUTOPUH,
Hen30eXKHO MPOXOIAT BCE CTPAHBI, HE3aBHCUMO OT MX reorpapuueckoro Macmraoa.
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BUOT'PA®UA

A, XBan Nuna CykunoBHa, paboTaro B 00JacTH BBICIIETO 00pa30BaHUs, CIICLHATH3H-
pyIOCh Ha TpEnoJaBaHUM AMCLUUIUIMH: PernoHangbHOE yNHpaBiIeHHE U TEPPUTOPHAIBHOE
rtanvpoBanue, CoBpeMeHHbIE TMPOOIeMbl 1 MEXaHU3Mbl PETHOHAIBHON MONUTHKH, [ocy-
JApCTBEHHOE PETyJIMPOBAHUE 3KOHOMHUYECKUX IpoleccoB. Paboraro moueHToM Kadenpbl
MEHEDKMEHTa M TocymapcTBeHHoro ympasienus JIBWUY — dwumman PAHXul'C, r. Xa0a-
poBck. Kanmumar skoHommueckux Hayk ¢ 2003 r. OGmacTe MOWMX HAyYHBIX HWHTEPECOB
BKJIFOYAET: TEOPETHUECKHE OCHOBBI MPOCTPAHCTBEHHOM MOJMTUKH TOCYIapcTBa; rocynaap-
CTBEHHOE peryiupoBanue pa3Butus [JansHero Bocroka Poccuu.
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Despite of being a small-area state with high population density and scarce natural re-
sources, the Republic of Korea have made major strides in economic development in a short
period. One of the success factors is sound economic policy aimed at solving the most com-
plicated regional problems. In this regard, it is important to analyze the approaches and in-
struments used by the Republic of Korea during its rapid development from the 1960s to the
present. To achieve the goal, the article conducts a retrospective analysis of the spatial poli-
cy of the Republic of Korea, and examines the factors influencing its formation. The stages
and transitions of the Republic of Korea from maximizing the sub-goal of "social justice" to
the sub-goal of "economic efficiency" and back are highlighted.

The experience of spatial policy in the Republic of Korea clearly demonstrates that the
effectiveness of regional policy depends largely not so much on the chosen model as on its
adjustment to the specific features of the country, it is also important that the central gov-
ernment acts as the main subject of its formation and implementation. Competition and in-
terregional interaction should be built within the framework of the national policy of spatial
development.
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OG6ocHOBaHa HEOOXOAMMOCTh WHBEPCHOHHOTO MPEICTABICHUS COMICPIKAHUS MPEIMET-
HOTo OOy4YeHHMs [0 MaTeMaTuke U uHpopmaThke B H(POBBHIX 00pa30BATEIBHBIX pecypcax.
[MToka3zansl mpuUMepHI UX pa3pabOTKU B YUeOHBIX Kypcax Ha mardopme Moodle.

Just Oyaymux y4auresed 4pe3BbldaiiHO BaKHBIM MPEACTaBISCTCS (OPMUPOBAHHE Y HUX
TOTOBHOCTH HCIOJB30BaTh IU(PPOBBIE PECYPCHl M TEXHOJOTHH B MPO(EeCCHOHATHHON es-
TenpHOCTH. [10100HBIE KOMITETEHIINA MOKHO ¥ HEOOXOIMMO pa3BUBATh y CTYACHTOB B IPO-
[ecce MX MPEeIMETHOTO O0YUYEHHUS C yIeTOM 0COOCHHOCTEH mudpoBoro obmectBa. Hacros-
mas padoTa MOCBSAIICHA 000CHOBAHUIO WHBEPCHOHHOTO TIPEICTABIICHUS COMEPKaHUS yaeo-
HBIX JTACITUTLIVH.

MeHnTaabHOCTD COBPEMCHHOTI'O IMOKOJICHUA UMCCT CIICAYIONINEC XapaKTCPUCTHUKU:

1. KiumoBocth memutenusi. OOpasHoe M TUCKPETHOE BOCHIPUATHE OKPYIKAIOIIETO MUpA.

2. «Cyxenne» namsatu. HeoOxoaumast nH(oOpMaIus He 3alIOMHHAETCS B MTAMATH, a 3a-
IMOMUHAECTCA OPUCHTHD, HOSBOJ’IHIOIIII/Iﬁ HaxXoJIuThb I/IH(i)OpMaHI/IIO.

3. YnporuieHHoe MbllUieHre. JJoMUHUpOBaHKME MOWCKA MPOCTHIX PEIICHUN U OTKa3 OT
paccMOTpeHUs! CIOKHBIX MPOOIIEM.

4. PacruipiBU4aTocTh 00pa3a Oyaymiero. YBeJInueHHe 3KPaHHOTO BPEMEHH, YBEIHUYCHHE
JIOTTU BUPTYaJIHHOCTH MPHUBOIUT K OCIAOIEHUIO peaii3Ma U MPOTHOHUPOBAHHIO OYIyIIETO,
ocnabeBaeT GYHKLUS MPEIBOCXHUIICHUSI.

5. Tpanchopmanys MBIIUICHUS B CHHTE3 YEJIIOBEYECKOIO M MAIIMHHOTO MBIIUICHUS
(MCKYyCCTBEHHOTO MHTEIUICKTA).

OnHUM W3 TPUMEYATEIbHBIX CBOWCTB MBINUICHUS SBIISETCS WHEPIUOHHOCTh. MHEpIH-
OHHOCTb MBIIJICHUSA MO3BOJIACT YHNPOIIATh MBICIMTEIBHBIC MNPOLECCHI ¢ MUHUMAJIbHBIMU
3aTpaTaMy 4eloBeYeCKHX pecypcoB. CUMTaeTcs, 9TO MHEPIMOHHOCTH MBIIIJICHUS 3aTPYA-
HSET YEJIOBEKY aJalTUPOBAThCS K HOBBIM yCIOBHSIM. [l MpeooficHuUsT WHEPLIUU HYXKHA
KpUTHUYECKas Macca — HaKOIUICHHE HEOOXOAMMBIX MEHTAIBHBIX PECYPCOB 10 HEKOTOPOTO
YPOBHS, 00€CIIEYNBAIOIIEr0 HOBBIM MOPSIOK B HEKOTOPHIX YCIOBHSX HEONPEIEIIEHHOCTH.
Uem Oombilie Xaoca, TEM BBINIE CTUMYJ K TOPSJAKY, BBIIIE aJaNTHBHOCTh. B 3TOi CBs3M
MpeJICTaBIAeT HHTEpEC KOHIETMs 00paTHOTO (MHBEPCHOHHOTO) MBIIUICHHUS, TTO3BOJISIONIe-
rO MPEOoJI0NIEBaTh €ro0 HHEPIIMOHHOCTh. Pa3BuTre HHBEPCHOHHOTO MBIIIUIEHUS CIEIYeT OCY-
HIECTBJIATH C HIOMOLIbIO HHBEPCHOHHBIX Y4eOHBIX pecypcoB [1].
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Co3pmaHue MCUXOJIOTO-MEeAarOTMYECKUX KJIACCOB B CTPaHE M aKTyalbHOCTH Mpodeccro-
HAJIbHOW OpWEHTAIlMM IIKOJHFHUKOB Ha TIEaroruueckyro mnpodeccuio o00ycIaBIUBarOT
HEOOXOIMMOCTh pa3padaThiBaTh MHBEPCHOHHEIE CPEICTBA M METOABI 00ydeHus. OHU TOIIK-
HBI TTPEIyCMaTPUBATH BO3MOXKHOCTH:

— HE TOJBKO HAy4UTh 00y4aeMOro MOHWMAaTh CYyTh OCHOBHBIX TOHSITHH TEOPHH, HO H
Y4HUTh 00y4JaTh IPYTHX TOHUMATh CyTh TEOPHUH;

— HE TOJILKO HAyYUTh 00y4aeMOT0 peliaTh 3aJa4u, HO U YYUTh 00y4aTh APYTUX PEIIaTh
3aJ1a4H.

KonmentyanpHOW OCHOBOW MHBEPCHOHHBIX PECYpPCOB SBIIOTCS 0000IIaromIne crpare-
TUU MBILUICHUS [2]:

1. Crpaterus cBepThiBaHUS MHGOpManmu. [Jisi COBpeMEHHOTO 00pa30BaHUs CTPATETHUS
MTO3BOJISIET MPEOCTABIATE OOJBITHN 00beM HHPOPMAITUK U 3HAHUH oOydaeMoMy 3a Ooiee
KOPOTKOE BpeMsl, HalpuMmep, IMyTeM BU3YAIM3allMd C NPUMCHEHHEM WHTEIUICKT-KapT,
CTPYKTYPHO-MEHTAJILHBIX CXEM.

2. Crparerus rnepeHoca 3HaHUH ¥ THOKOCTH MBIIUIeHH. O0ecIieynBaeT MepeHoC HaBbI-
KOB U YMEHU, MPHUOOPETCHHBIX NPU PEUICHUH OJHOW 3aJlaud, K APYTUM, IIyTeM aHAJIOTHUN
u nomobus. Ha cMeHy pemieHuit 3amaay mo oOpasity (1Mo Ia0iioHy), CTpaTerus mpejiaract
CXEMBbI, KOTOpBhIe IPUMEHUMBI JJIs IUPOKOTO Kpyra 3a/1ad.

3. Crparerus ToTOoBHOCTU maMaTu. CTpaTerus MpenojiaracT 3allOMUHAHUE PECYPCOB,
B KOTOPBIX XpaHUTCS BOCTpeOOBaHHAas MH(oOpMalHs, W BO3MOXXHOCTh €€ H3BIICUCHUS B
HY>KHBI{ MOMEHT JIJIsl pEIICHUsT BO3HUKIIICH 3aja4u.

Jlns peanmzanuu 0003HAYEHHBIX CTPATErwii ObLIH OMPEACICHBI TPU MO3WUIUKU TPU BhI-
Oope popmara MpeacTaBICHUS H CTPYKTYPUPOBAHUS COICPIKaHUs yueOHMKA:

— (IEepeBEepHYTHII» WM WHBEPCHOHHBIH (BOMPOCHO-3a/1a4HbII) (hopMaT CTPYKTYpHOI
KOMITO3UIINU Y4eOHOTO KOHTEHTA;

— «CKBO3HOW» WJIM BEPTUKAJBHBIA OTOOP COAepKaHMs y4eOHOTO KOHTEHTa MO MPHHIIU-
My «BEPTUKAIBHOTO PhIYara;

— TPUHIUN «IIPO3PAYHOrO SIUKA» JUIS BU3YaIH3allMA BCEX KOMIIOHCHT Y4eOHOTO Ma-
Tepuaa.

[lepBas mo3umus onpeneiwiia TIaBHYIO CTPYKTYpPY 3JEKTPOHHBIX PECYpCcOB B BHUIE Jie-
peBa BOMPOCOB.

Bropas mo3uius cBsfizaHa ¢ BEPTHKAIBHON MPEEMCTBEHHOCTHIO COJIEPKAHHUA TEMBI U OT-
pakaeT y4eOHBIN MaTepuall I Ha4yaubHOM, 0a30BOM, YIiyOIeHHOH 1 By30BCKOH MpOrpam-
MBI (7151 TIETarOTHYECKUX YHHUBEPCUTETOR).

Tpetbst mo3umust orpaxkaeT 3GGEKT BU3yAIH3AIlMU I BCEX AaCIEKTOB OOyYCHHS.
s 5THX 1ienelt HCTIONb3YI0TCS. MHTEIUIEKT-KapThl H CTPYKTYPHO-MEHTAIBLHBIE CXEMBI.

JIJis 37IeKTPOHHOTO MPE/ICTABIICHUS «IIEPEBEPHYTHIX» PECYPCOB co3llaHa Iardopma Ha
6a3e Moodle (kes.kspu.ru) [3]. CkpuH-IIIOTEI HEKOTOPHIX CTPAHUIL AIEKTPOHHBIX YICOHUKOB
MoKa3aHbl Ha puc. 1 u 2.

259



HCTOPUS U OBIIECTBEHHBIE HAYKI

~ Obuee MpoexTho-Texnanonmecsan npaxTHa (#apo N0) / Xerci L6

OesBnenns

3nexTpoHHbii yuebHbIR KypC BONPOCHO - 33A,aUHOND THNA AR NOAT k03 no
neccapwit

Kypc  Hacipoior  Yunorwn  Ouemcr  Oreerst  [lonomwwrensio v
MeToqeckne pexomergaumn

Obwee

~ MpaKTHKD - OpHEHTHpOBaNHSL_

~ Anrespa
Kak pewats 6 sagane?
Kax pewar 7 ssganve?
Kax pewars 8 saganve?
Ka pewats 9 sagasue?

Kak pewsts 10 saaue?

3neKTPOHHLIH YueGHbIi Kype Kk 0r3 no

Kar pewars 11 seqarme?

Masosa M. A,

Kak pewsTs 12 saganne?
Kak pewsts 13 saaue?

Kan pewars 14 sagarme? =
1 pres—"

.

0

NpaKTHKO - OPHEHTHPOBAHHDLIE 33R34YN

Puc. 1. ®parmMeHT HHBEPCHOHHOTO AIEKTPOHHOTO pecypca sl CaMOCTOSITEIbHOM moaAroToBKH K OI'D
M0 MaTeMaTHKe

~ OSmee MPOEKTHO-TEXHONOMWMECKER NpaKTMKS (AAP0 M10) / Xeraii 5.

Yro TaKoe gecatuuHbie apobu?

Ofrnermn

Fnoccapui no Tewme "JlecaT_
Kypc  Hactpoiks  YuacTwwxw  Ouewxu  Orser  JIONOAMMTENSHO -

~ 70 Taxoe pecATWHbIE APO_
470 Takoe gecATHHLE APO... OGuee
Tpenmpaaouoe sananue W._
Plepeson Henpaswnssoil AP

Thenmposounoe sananue B

Tect no Teme "o Takoe p

~ KaK 3anHCHIBaIOT ReCATHNH_.

KaK SanuCeIBsioT RecaTIH_

Toenmposounoe sananme W._ Paspaorumk SYK: XapHyToas ATEKCEHEPS, MArHCTPaKT 1 kypca MMDW

Tect no Teme Kax samuce_.

=
S S

KaK OTIMUHTE OAHY ASCHTY.
Tnoccapuit no Tewe "Mlecarwarsie apobu"

TpenuposouHoe sanaHue L

i T ‘ 2 3 " 5 6 7

Kar cpastusaTs gecwTinan_

TpenupomouHoe sananue W_ YTo TaKoe pecaTHYHBIe Apo6u?
~ Kak opyrARIGTER ABCATN.

E=4 o eKoe pecmniuie apotu?

Kax oxpyrnstoTen aecamie_.

R N

Tect no Teme "Kax oxpyran

B TR

~ Kak cknammBaIOTER K B

P 3.

Kax ckaguisaTes AecATH

e S

~ Tewa7

Puc. 2. ®parmeHT HHBEpPCHOHHOTO 3JIEKTPOHHOTO pecypca Ui H3yUeHHs TeMBI «JlecsITHaHbIe TpoOm»
B 5 kimacce

B nacrosmee BpemMs poBoUTCs anpoOaius NoJoOOHBIX PECypcoB B y4eOHOM Ipoliecce
IKOJT ¥ TTEJJarOTHIECKUX YHUBEpPCUTETOB KpacHOosIpcKoro Kpasi.
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BUOTI'PAD®USA

4, Xeraii Jlronmuina bopucoBHa, paboraro B 00macti WHPOPMANMOHHBIX TEXHOJOTHH
B 00pa30BaHMU M CHELUANHU3UPYIOCh HA CPEACTBAX M METOAAX 3JEKTPOHHOIO OOYyYEHHUS.
Pabotato nonenrom kadenpsl HHGOpMaTHKH U MHOOPMAMOHHBIX TeXHONOrHi KpacHosp-
CKOT'0 TOCYapCTBEHHOTO Mearornieckoro ynusepcurera uMm. B.I1. AcradweBa, r. KpacHo-
apck. Kaamuaar nmeparornyeckux Hayk ¢ 2000 roma. O6macTh MOMX HAyYHBIX WHTEPECOB
BKIIIOYAET: TEOPHS U METOIMKa 00yueHHs: HHPOpMaTHKe, pa3paboTKa dJIEKTPOHHBIX CPEICTB
00y4eHusI.

INVERSION REPRESENTATION OF EDUCATIONAL MATERIAL
IN DIGITAL RESOURCES

L.B. Khegay

Krasnoyarsk State Pedagogical University named after V.P. Astafyev,
Krasnoyarsk, Russia, hegail@yandex.ru

The necessity of inversion representation of subject teaching content in mathematics and
computer science in digital educational resources is substantiated. Examples of their devel-
opment in educational courses on the Moodle platform are shown.

For future teachers, it is extremely important to develop their readiness to use digital re-
sources and technologies in their professional activities. Such competencies can and should
be developed in students in the process of their subject teaching, taking into account the pe-
culiarities of the digital society. This work is devoted to the substantiation of the inversion
representation of the content of academic disciplines.

he mentality of the modern generation has the following characteristics: clip-like think-
ing; "narrowing" of memory; simplified thinking; vagueness of the image of the future;
transformation of thinking into a synthesis of human and machine thinking.
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One of the notable properties of thinking is inertia. Inertia of thinking allows us to sim-
plify thought processes with minimal expenditure of human resources. In this regard, the
concept of reverse (inversion) thinking, which allows us to overcome its inertia, is of inter-
est. The development of inversion thinking should be carried out with the help of inversion
educational resources [1].

The conceptual basis of inversion resources are generalizing strategies of thinking [2]:
strategy of information folding; strategy of knowledge transfer and flexibility of thinking;
strategy of memory readiness. To implement the designated strategies, three positions were
defined in choosing the format of presentation and structuring of the content of the textbook:
inversion (question-task) format of the structural composition of educational content; "end-
to-end" selection of the content of educational content.

For the electronic presentation of "inverted" resources, a platform based on Moodle
(kes.kspu.ru) has been created.

Currently, similar resources are being tested in the educational process of schools and
pedagogical universities of the Krasnoyarsk Territory.
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KYJbTYPA «KKOHI23» I KOH®JUKT IMOKOJEHUN
HA PABOYEM MECTE B KOPEE: IPUYUHBI,
IMPOABJIEHMA U ITYTU IPEOAOJIEHHUA

Ioii I'ynBoH

Dunancoswlii ynueepcumem npu npasumenvcmee Poccuiickoi @edepayuu,
Mockea, Poccus, gtsoj@fa.ru

B wuccienoBannm aHanu3upyeTcs BIUSHHE KYJIbTYphl «KKOHIP» — HEPapXHYECKOTO
U aBTOPUTAPHOTO OTHOLICHUS CTapIIMX K MJIAAIINM — Ha BO3HUKHOBCHHE M OOOCTpEHHE
KOH(IIMKTa MOKOJIEeHUH Ha pabounx mectax B FOxnoit Kopee. Ocoboe BHUMaHHE yaenseTcs
npu4yrHaM GOPMHUPOBAHMS 3TOU KyJIbTYpPBl, €€ MPOSBICHUSAM U HETaTHBHBIM ITOCIIEICTBHAM
JUIL MOPaJIbHOTO KJIMMAaTa, IPOM3BOAUTENBHOCTH TPyJa U COLUAIBHO-3KOHOMUYECKON CH-
Tyalyu B CTpaHe

BBenenue. B nociennue roasl heHOMEH KYJNBTYpPhl «KKOHAP» CTaJl TPEIMETOM IIpH-
cranpHoro BHUMaHus B IOxnoit Kopee, ocobenHo B mpodeccHOHATLHON cpene.
IMon «KKOHIP» TMOHUMAETCS HMEPAPXUUECKOEe U aBTOPUTAPHOE OTHOILEHHE CTapIIUX K
MITaJIIIAM, YTO HEPEIKO BOCIIPUHUMAETCS Kak opMa JAaBIeHHUS WIH Jaxe U3eBaTeIbCTBa.
OTa KyJbTypa OKa3bIBaeT 3HAYUTEIHHOE BIMSHUE HA MOPAJIBHBINA KIMMAT, IPOU3BOIUTEIh-
HOCTh TPyZa U, B LIEJOM, Ha COLMAIbHO-’KOHOMHYECKYIO CHTyallMlo B cTpaHe. B moknazxe
paccMaTpUBArOTCS MPUYMHBI BOSHUKHOBEHUS ¥ MPOSBIECHUS KYIbTYPhl «KKOH/D», 8 TaKKe
¢€ poib B hopMHUpOBAaHUHN KOHGIMKTA OKOJICHUH Ha pabounx mMecTax [1].

KOH(i)JII/IKT MOKOJEHUHN — 3TO HaHpH)KéHHOCTB U HCAOIIOHUMAHHUE MCEXKIY MPCACTAaBUTEC-
JSIMH pa3HBIX BO3PACTHBIX TPYII, BO3HUKAIOUIME M3-32 Pa3IU4Mi B IICHHOCTSX, CTHIISX pa-
0OTHI ¥ TOAX0/1aX K KOMMYHHKAIMHA. MOIIO/Ible COTPYAHHUKH Yallle OPHEHTUPOBAHBI HA TEX-
HOJIOTHH U OanaHc MeXAy paOoTON M JIMYHOW JKM3HBIO, TOT/Ia KaK cTapliee MOKOJeHHE Iie-
HUT CTAOWJIBHOCTh W TPaAMLMOHHBIE CTPYKTYpbhl. CTEpeoTUnsl W MpeayOe:KACHUs JIMIIb
yCYTyONSIOT pa3HOTNachsl, YTO MPHBOJUT K CHUKCHHUIO YAOBICTBOPEHHOCTH pPabOTOM,
YMEHBIIEHUIO OPTaHN3AIINOHHON MPUBEPKEHHOCTH U POCTY TEKYUECTH KaIpOB.

Kynbrypa «KKOHA?» yXOOUT KOPHSIMH B KOH(QYUHUAHCKUE TPAUIINH, TIE UEPaApPXUs U
YBaXCHHE K CTapIINM 3aHUMAIOT [IEHTpaIbHOE MecTO. B coBpeMeHHOM KopeiickoM o0ie-
CTBE, OCOOCHHO cpear MOJIOASKH (TIOKOJeHUE Y ), BCE OOJIBINE ICHATCS WHIWBHITYTH3M,
THOKOCTh U paBHOMNpaBue. IMEHHO CTOJIKHOBEHHE STHX LIEHHOCTEH MOPOXKAaeT HANpsHKEH-
HOCTb ¥ KOH()JIMKT MOKOJICHHH Ha paboyeM MmecTe.

TepMUH «KKOHIIP» HCIIONB3YETCS] ISl OMHCAHUS TOXKWIBIX JIOCH, HABS3BIBAIOIINX
CBOM B3TJISABI M HE TOTOBBIX CIyIIaTh Apyrux. OmHaKo MOJ00HOE TOBEISHHE MOXKET TPO-
ABJSITHCS Y JIFO/EH J1F000T0 BO3pacTta, €Clid OHU JEMOHCTPUPYIOT aBTOPHUTAPHOCTD, ATOLIEH-
TPHU3M M KOTHUTUBHYIO PUTHITHOCTb.

HccnemoBarenn BBIIEISIOT TPHU KIFOYEBBIX (akTOpa, OIMPENeNsIOINX KYJIbTypy
«KKOHID»:
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1. Omunbdxu aTpudyu UM — CKIOHHOCTh OOBSICHATH MOBEJICHUE IPYTUX UCKIIOYUTEIBHO
WX JTHYHOCTHBIMU Ka4eCTBAMH, UTHOPUPYS BHEIIHHE 0OCTOSITEThCTBA. DTO MPUBOJAUT K OT-
CYTCTBHIO AMIIATHH U MOICPKUBACT KYJIbTYPY BHHBI.

2. KorHuTHBHASI PUTHIHOCTH — HECIIOCOOHOCTh NMPUHHUMATH AJbTCPHATHUBHBIC TOYKH
3peHUs] W aJanTHPOBAThCs K W3MEHEHHsIM. Takol MOJXOA TPEMATCTBYET HWHHOBAIIHSIM
Y METIAeT COTPYIHUIECTBY MEXAY IOKOICHUSIMH.

3. OroueHTpUYecKass KOMMYHUKAIUA — HECIIOCOOHOCTh CIYIIATh APYTUX W YUYHUTHI-
BaTh X MHEHHE, YTO MMPUBOJUT K JOMUHUPOBAHUIO B OOCYXACHUSAX U 3aTPYIHIET KOMaH/I-
HYI0 paboTy.

J1st CHIDKEHHSI HETaTUBHOTO BIUSHUS KYJIBTYPhI «KKOHI?» M YMEHBIIIEHUS KOH(PIUKTOB
MEX]y TIOKOJICHUSIMH Ha Pab0YeM MECTe PEKOMEH Iy CeTCS:

o [loompsATs OTKPHITOE OOIIEHUE W SMMATHIO, (DOKYCUPYSCh Ha CUTYAaI[OHHBIX, a HE
JUIHOCTHBIX (PaKTOpax.

e Pa3BuBaTh KOTHUTHBHYIO THOKOCTH Uepe3 00ydeHHe U OOMEH OIBITOM MEXIY MOKO-
JICHUSIMU.

e BHeapsars mporpaMMmbl MEHTOPCTBA M HACTABHUYECTBA, TE MPEACTABUTEIN Pa3HBIX
BO3PACTHBIX TPYIII MOTYT YYUTHCSI IPYT y IpyTa.

e DopmupoBaTh MHKIIO3UBHYIO KOPIOPATUBHYIO KYJIBTYPY, OCHOBAaHHYIO Ha YBaXKe-
HUU, pa3HOOOpa3nUu U PaBEHCTBE.

KynbTypa «KKOHI» — 3TO HE TOJBKO KOPEHCKHH, HO U TII00aThHBIA BBI30B, CBSI3aHHBIM
C YCKOPSIOLIUMUCS COLUAIBHBIMU U TE€XHOJOTHYecKUMU u3MeHeHusmu [1, 2]. Tlpeomone-
HUE 3TOro (peHOMEHa BO3MOXKHO Yepe3 0CO3HAHHOE (POPMHUPOBAHHE THOKOW, MHKITFO3UBHOM
1 YBOXHUTEIHHON pabouelt cpepl, T/ie IEHNTCS BKIIAJ KaXKIOTO COTPYIHHUKA BHE 3aBHCHMO-
CTH OT Bo3pacTta. ToIbKO Tak MOKHO 00€CIEeUUTh TapMOHHUIO, MHHOBAITMOHHOCTh U YCTOM-
YUBOE Pa3BUTHE OPTaHU3AINI B COBPEMEHHOM MUDE.
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ro xanuraia PunaHcoBoro yHusepcurera npu IIpaButenscrBe Pocculickoit denepanyu
(Mocksa). Kargunar ncuxonorudecknx Hayk ¢ 2018 roga. O6macTh MOMX Hay4YHBIX WHTE-
pPECOB BKIIIOYAET COLMANBHBIN KalWTal, CTPAaTETHH AaKKyJNbTypallUH, BIUSHHUE KyJIbTYpPBI
«KKOH/I?» U BOIIPOCHI Pa3BUTHS YEJIOBEYECKOTO KaluTaIa.
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KKONDAE CULTURE AND GENERATION CONFLICT IN THE WORKPLACE
IN KOREA: CAUSES, MANIFESTATIONS AND WAYS TO OVERCOME IT

Choi Keunwon

Financial University under the Government of the Russian Federation,
Moscow, Russia, gtsoj@fa.ru

In recent years, the "kkondae" culture — defined by hierarchical and authoritarian atti-
tudes of older employees towards younger colleagues — has garnered attention in South Ko-
rea, particularly in the context of workplaces. This cultural dynamic, deeply entrenched in
Confucian traditions that prioritize seniority and hierarchical structure, has been associated
with the occurrence of generational bullying and conflict. These dynamics often give rise to
tension and misunderstanding among different age groups. Such dynamics have been shown
to have a detrimental effect on morale and productivity, as well as to engender broader so-
cial and economic consequences.

Intergenerational conflict is precipitated by disparate values and work styles. Specifical-
ly, younger employees tend to prioritize technology, flexibility, and work-life balance, while
older workers emphasize job security, traditional structures, and collective goals. The amal-
gamation of these differences, in conjunction with preconceived notions and personal bias-
es, engenders a state of discontent, erodes commitment, and accelerates the rate of personnel
turnover. This, in turn, impedes the cultivation of collaboration and the generation of novel
ideas.

The persistence of "kkondae" culture is linked to three socio-psychological factors: at-
tribution errors (an overemphasizing of personal traits while an interlocutor ignores con-
text), cognitive rigidity (resistance to new perspectives), and egocentric communication (a
domination of conversations and an ignoring of others' views). These factors contribute to
the exacerbation of misunderstandings and the impediment of effective teamwork.

To address these challenges, organizations must prioritize open communication and em-
pathy, emphasizing situational factors over individual blame. The promotion of cognitive
flexibility through educational endeavors and intergenerational dialogue, in conjunction
with inclusive leadership and mentorship initiatives, has been demonstrated to serve as a
catalyst for mitigating the disparities that often characterize intergenerational relations.

Addressing "kkondae" culture is imperative to cultivating respectful, inclusive, and in-
novative workplaces in Korea. By addressing the underlying causes of generational conflict,
organizations can cultivate environments where all employees feel valued and contribute
effectively. This approach supports both organizational success and societal well-being in
the context of rapid social change.
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JIU CYHCHH - BEJIUKUH TEPOM KOPEU

E.II. oii

MBOY "Cpeonns obueodpazosamenshnas wikona Ne 61 um. HM. Heanosa', Hosocubupck,
Poccus, sun_sunlb@mail.ru

JIu CyHcuH — nereHmapHbIid Kopeiickuid aqmupan X VI Beka, He IPOUTPaBIIHN HA OTHOM
n3 23 outB. Co3xan nepBble OpOHEHOCHBIE «Kopaliu-uepenaxm» (KOOYKCOHBI) U pa3rpOMUIL
aroHnes B imanacko# BoitHe. Ero reponsm, n300peTaTeNbHOCTh H CTOMKOCTD CIENAIH €T
cUMBOJIOM TTatpuotu3Ma. CeromHs oH nouuTaeTcs B Kopee kak HallMOHAIBHBIN TepOii, a ero
TIOJIBUTH BJIOXHOBJISIIOT TOKOJICHHUS.

Ocgemraercsi UCTOpUsSL O XpaObpoM agMupale, KOTOPBIH 3alIUTHII CBOIO CTpaHy M CTal
HacrosiuM repoeM. Ero 3Banu Jlu CyHcHH, U OH XKW 04eHb JaBHO, Oonbiie 400 et Haza,
B Kopee. D10 uenoBek, KOTOphIi HE MPOUrpaj HU OJHOTO Cpa)KeHUs, M300pEn mepBhie B
MUpe OpOHEHOCHBIE KOpadIu U cIlac CBOW Hapon oT Bparos [1, 2].

JIu Cyncun poawmics B 1545 roxy B cronume Kopen — Ceyne. Ero cembst Obuta 6€mHOM,
MOTOMY YTO AeAywmKy JIu Korjga-To HecrpaBeIIMBO OOBMHWIM B U3MeHe. M3-3a 3Toro posau-
tessM JIu CyHcuHa ObLTO TPYIHO HAWTH XOpOLIyto paboTy. Malb4rK poc CMEJIBIM U JTI00HIT
UIpaTh B BOGHHBIC UIPhI CO CBOMMU APY3bSIMU. B m1kose 0H cHavaga He OYEeHb CTapajcs, HO
MOTOM TIepeexall B IEPEBHIO AcaH U CTajJ y4HUTHCS HaMHOTO Jydile. Tam OH Hayduics IH-
caTb, YHTaTh M Jaxe counHATh cTuxu. Korma Jlu CyHCHH BBIPOC, OH PEIIMI CTaTh BOCH-
HBIM. B Te BpeMeHa BOGHHBIE HE CUUTAIIMCh TAKUMHU BaXXKHBIMH, KAK YUHOBHHUKH, HO JIn mMeu-
TaJl 3alIMIIaTh CBOO cTpaHy. OH MOCTYyNHI B BOGHHYIO aKaJeMHIO, TI€ YUUIICS CTPENATh U3
nyKka, (exToBaTh M €30UTh BepxoM. OmHaXIbl Ha SK3aMEHE OH YIall C JIOMAAHW U CIOMal
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HOT'Y, HO, HECMOTpsI Ha 00JIb, CHOBA CeJl Ha KOHS U BBIMOJIHII 3afaHue. DK3aMeHaTOPHI Obl-
JIM IOPaKEHBI €r0 CUIION BOJIH.

Crayvana JIu CyHCHH CITy>KWJI Ha TpaHUIle, 3alllMIIas KOpeicKie 1epeBHU OT HalaIeHUH
KOoueBHUKOB. OH OBUI YECTHBIM W CIIPaBEJIMBBIM, IO3TOMY YacTO CHOPHJ C HAYAJIBCTBOM,
KoTopoe Opano B3sATKH. M3-3a 3TOrO ero naxe yBosbHsuIM ¢ pabotel. Ho Jlu He cnaBamncs.
OpHaxasl OH cnac ocTpoB HOKTYyHIO OT Bparos, XOTs €ro KOMaHAa ObLla OYEHb MaJICHb-
KOH. 3a 3TO ero MOBBICHIIM, HO TOTOM CHOBa okJieBeTanu. JIu CyHcrHa naxe pa3kaloBaji B
MPOCTHIE COJNIATHI, HO OH MPOJOJIKAN CPAXKaThCs U T0Ka3all CBOIO HEBUHOBHOCTb.

B 1592 rony ma Kopero nHanama Smonus. Bpakeckas apmus Oblia orpoMHOM, HO JIu
CyHcHH moIroToBWIICS K BoiHe. OH mpHayMal HeOObIYHBIE KOPaOIu — KOOYKCOHBI, WM
«xopabnu-uepenaxu». OHU OBIIM MOKPHITHI KEJIC3HBIMH TUIACTHHAMHM, KaK HaHLUUPb, H BO-
opy»eHsl nnymkamu. Ha Hocy kopabiist Obljia rojoBa ApakoHa, U3 KOTOPOM CTPENSIIM OTHEM.
C takumu xopabasimu JIlu CyHCHH BBIMTpaJl MHOXKECTBO OUTB. Hampumep, B cpaskeHUH TpU
TaHX1O0 OH YHHUTOXXWJI 72 BpakeCKHX cynHa. biaronmaps emy SIMOHIBI HE CMOTJIM 3aXBa-
tuTh Kopeto ¢ Mopsi. Ho 3aBuCTIMBBIC YNHOBHUKH OKJICBETATIH aAMUPAJa, U €ro IMOCaIiIH B
TIOpbMY. be3 Hero kopeiickuii (hoT Tpowrpal, M Bpard CHOBa Hamaiau. Torma Kopojb
BcrioMuma 0 Jlu CyHcuHe u BepHyT ero. Beero ¢ 13 xopabmsimu agmMupan ogepikan mobdemy
B nposiuBe MEHHAH.

B 1598 roay B 6utBe npu HopsiHe o0BeAMHEHHBI KOPEHCKO-KUTANUCKUH (IIOT pa3rpo-
Mmun sanoHnes. Ho B camoMm konne cpaxkenus Jlu CyHcuH ObUT cMepTenbHO paHeH. Tak 3a-
KOHYMJIACh KU3Hb BEJIIMKOIO Te€pos.

Ceroanst JIu Cyncuna noMHsT Bo Bcell Kopee. EMy cTaBsST naMsITHUKH, Ha3bIBAIOT yJIH-
bl ¥ cHUMaIOT ¢uibMbl. Hanpumep, B Tpunorun «butea 3a Mén Psny, «butsa y octpoBa
Xancan» u «butBa B mponuBe Hopsin» pacckaspiBaloT 0 ero noasurax. A emg ero uzodpa-
>KeHue ecTh Ha MoHeTe B 100 BOH.

OTOT XpalOpeIid aaMupa MOKasajl, YTo JaKe B TPYIHBIC BpeMeHa HEIb3s caaBaThesa. OH
OBLI YeCTHBIM, YMHBIM U Beera 3ammman ciadbix. Jlu CyHCHH JOKa3ai, YTo OJMH YeJOBEK
MOJKET U3MEHHUTH UCTOPHIO, ECIIH BEPUT B NIPABIy U CBOE JEIO0.
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YI SUN-SIN — THE GREAT HERO OF KOREA

E.P. Tsoi
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Yi Sun-sin is a legendary Korean admiral of the 16th century, who did not lose any of
the 23 battles. He created the first armored "turtle ships" (kobukseons) and defeated the Jap-
anese in the Imjin War. His heroism, ingenuity and perseverance made him a symbol of pat-
riotism. Today, he is revered in Korea as a national hero, and his exploits inspire genera-
tions.

It is highlighted the story of a brave admiral who defended his country and became a
true hero. His name was Yi Sun-sin, and he lived a long time ago, more than 400 years ago,
in Korea. It is a man who did not lose a single battle, invented the world's first armored
ships and saved his people from enemies [1, 2].

Yi Sun-sin was born in 1545 in Seoul, the capital of Korea. His family was poor because
Grandpa Lee had once been unfairly accused of treason. Because of this, it was difficult for
Yi Sun-sin's parents to find a good job. The boy grew up brave and loved playing war
games with his friends. At first, he didn't try very hard at school, but then he moved to Asan
village and began to study much better. There he learned to write, read, and even compose
poetry. When Yi Sun-sin grew up, he decided to become a military man. In those days, the
military was not considered as important as officials, but Yi dreamed of defending his coun-
try. He entered the military academy, where he learned archery, fencing, and horseback rid-
ing. Once, during an exam, he fell off his horse and broke his leg, but despite the pain, he
got back on his horse and completed the task. The examiners were amazed by his willpower.

At first, Yi Sun-sin served on the border, protecting Korean villages from attacks by
nomads. He was honest and fair, so he often argued with his superiors, who took bribes. He
was even fired from his job because of this. But Yi didn't give up. He once saved the island
of Noktundo from enemies, even though his team was very small. He was promoted for this,
but then slandered again. Yi Sun-sin was even demoted to ordinary soldiers, but he contin-
ued to fight and proved his innocence.

In 1592, Japan attacked Korea. The enemy army was huge, but Yi Sun-sin had prepared
for war. He came up with unusual kobukseon ships, or "turtle ships". They were covered
with iron plates like a shell and armed with cannons. There was a dragon's head on the bow
of the ship, which was firing fire. Yi Sun-sin won many battles with such ships. For exam-
ple, in the Battle of Dangpo, he destroyed 72 enemy ships. Thanks to him, the Japanese
were unable to capture Korea from the sea. But envious officials slandered the admiral, and
he was imprisoned. Without him, the Korean fleet lost, and the enemies attacked again.
Then the king remembered Yi Sun-sin and brought him back. With a total of 13 ships, the
admiral won the victory in the Myeongnyang Strait.
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In 1598, at the Battle of Noryang, the combined Korean-Chinese fleet defeated the Jap-
anese. But at the very end of the battle, Yi Sun-sin was mortally wounded. That's how the
great hero's life ended.

Yi Sun-sin is remembered throughout Korea today. They put up monuments to him,
name streets and make movies. For example, in the trilogy "The Battle of Myeongnyang",
"The Battle of Hansan Island" and "The Battle of the Noryang Strait" they tell about his ex-
ploits. And his image is on a 100 won coin.

This brave admiral showed that even in difficult times, you can't give up. He was honest,
smart, and always protected the weak. Yi Sun-sin proved that one person can change history
if they believe in the truth and their cause.
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Uzydensl kinaccuukanuss U XapaKTEPUCTHKH IIONYTIIATOJIOB B KOPEHCKOM SI3BIKE,
a TakXKe acleKThl UX MEepEeBOIOB MPEUI0KEHNH, COepkKaIUX MOIyIJIaroisl, B poMaHe Kum
Opan «beru, nama!.

CucTeMbl JieenpuvacTuii B KOPEHCKOM U PYCCKOM SI3bIKaX CYIIECTBEHHO Pa3iIU4aroTCs
KaK C CHHTAKCHYECKOM, TaK U ¢ MOP(OJIOrHUECKON TOUEeK 3peHHs. B pycCKOM s3bIKe OKOH-
YaHUS eCNpHUIacTUil 00pa3yroTcss KoMOWHaIe MopdeM, TakKuX Kak « -f, -B, -SCbh, -sCH,
-BCSI», TOTJAa KaK B KOPEHCKOM $I3bIKE OKOHYAHHMs IeepUuacTuii GopMUpPYIOTCSl IPUCOCTH-
HEHHEM HEKOHEYHBIX MOpdeM K riaroiy. Kpome Toro, B pycCKOM SI3bIKE CHCTEMa BHJA Jic-
enpuYacTuii 46TKO pas/ieliecHa Ha COBEPIICHHBIM BWJ W HECOBEPIICHHBIC BUJ, TOT/A Kak
B KOPEHWCKOM SI3bIKC KPUTEPUHU KIacCU(PHUKAIMU JECTPUYACTHH HE SIBISFOTCS OJHO3HAY-
HBIMU.
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B ciydae kopelckux mpuyacTysl, TepyHAUN U eenpuyacTUil CHHTaKCU4ecKas CTPYKTY-
pa mpeacTaBisieT co0ON CoUeTaHWe COeNWHUTENFHOTO OKOHYAHHWS W CIIOBA C TpaMMarHye-
ckoii popmoii. OKoHYaHUS (IUISI TJIATOJIOB M MIPHUJIAraTeIbHBIX) B KOPEHCKOM SI3BIKE JCTSATCS
Ha KOHEYHbIE OKOHYAHUsS (OKOHYAHUs MpPEJIOKEHN) U HEKOHEUHble OKOHYaHHS B 3aBUCH-
MOCTHU OT HATMYUS OKOHYAHUS NpeUIoKeHNs. HeKoHeUHbIe OKOHYAaHUS TIOIPpa3IeIsIFOTCs Ha
mpeobpa3yrore OKOHYaHNS ¥ COeINHUTENbHBIe OKOH4YaHus. [Ipeobpa3yromye oKoHYaHUS
MIPUCOEINHAIOTCS K OCHOBE NMPUANKATUBHOIO M BPEMEHHO M3MEHSIOT YacTh PEUH, MPOSBIAL
CBOWCTBa JIPYTHX YacTell pedu, BKIIOUYas aTpuOYTHBHYIO (opMy H (OpMy CYIIECTBUTEIh-
Horo. CoeIMHNUTENbHbIE OKOHYAHUS BBIPAXKAIOT OTHOIICHHUS MEXAY ABYMS Wiu Ooiee mpe-
JIOKCHUAMU U ACIATCA Ha NMapalICJIbHBIC COCAWHUTCIIBHBIC OKOHYAaHHA, MOJYNHHUTCIILHBIC
COCIMHUTENbHBIE OKOHYaHMS M BCIIOMOTaTelbHbIE COEOUHMTENbHBIE OKOH4aHudA. Cpenn
HUX €CTh OKOHYAHHS, KOTOpble GOPMHUPYIOT (GYHKIHIO AeenpuyacTusi. TepMUHBI Teenpruda-
CTHe, MPUYACTHEe U TepyHIUIl BMECTe Ha3bIBAIOTCA TONyriarosaMu. ['epyHauii — 3To ria-
TOJBHOE CYIIECTBUTENBHOE, KOTOpOoe 00paszyercss MyTEM MpHCOeIUHEHUS] MpeoOpasyromeil
OKOHYaHWs ¢ (OPMOM CYIIECTBUTEIBHOTO K OCHOBE Tiarona. [Ipuyactre B KOpeicKoM s3bI-
Ke ¢opMupyeTcs MyTEM TMPHUCOCIUHEHUS MPeoOpasyromeld OKOHYAHWS C aTpHOyTHBHOM
(dbopMoii K riarosry WIM npwiaratesisHoMy. Jleenpuyactue o0pasyercs myTéM NpUCOeInHE-
HUs IpeoOpa3yroniell OKOHYaH!sI HEeKOHEYHOTO OKOHYaHus K riaroiy. Kopeiickoe neerpu-
YacTHE HAa3bIBAETCS HEOKOHYATENHHOW (OPMOH, IMOCKOIBKY OHO HE MOXKET 3aBepIIaTh
npemioxenue. Kopeiickoe neenpruyacTue OTJIMYAeTCsS OT PYCCKOTO TE€M, YTO HE SIBISIETCS
CaMOCTOSTEIBHO O()OPMIICHHBIM CIIOBOM, a IIOKa3bIBA€T B MPEIOKEHHH OTHOIIEHHE OJHO-
ro feiicTBus K Apyromy. OHAKO B pa3rOBOPHOHN pedH, KOTa MPEIOKEHIE 3aKaHIHBACTCS
Ha JIeepUYacTHOEe OKOHYAaHUE, OHO BCET/Ia BhIpaskaeT HeopMaIbHOE 0OpalIeHne K CITyIa-
TEJII0, YTO COOTBETCTBYET CIIOCO0Y YBaXKEHUS CIIyIIATEIO.

[lonsTre neempuvacTusi B KOPEHCKOM SI3BIKE BaphbUPYETCS B 3aBUCHMOCTH OT yUYEHBIX,
1 KJTaccH(PHUKAITIN JeeIpUIaCTHH TakKe pa3aTudHbl. Bo-TiepBBIX, anTaliickuii THHTBHCT Pam-
CTEIT pa3leNnui JeelpuyacTis Ha MPOCTHIE U CIOXHBIE (JOPMBI U BhIIETWI 16 BUIOB Jee-
npuyactuii [1]. K mpocTeiM neenpudactusiM oH OTHEC AEENPUUYACTHSI C HACTOSIILIUM BpeMe-

HeM «-1ly, coBeplieHHbIe Aeenpuyactus «-0/01y», neempuuactus ¢ Gymymmm BpemMeHeM

«l», mMomenTanbHBIe neempuuacTHs «-Ab» M OTpuMuATENbHBIE AEENPHYACTHS «-A|»,
a OCTallbHbIE CUUTAN CIOXHBIMH (opmamu. Cpenu CIOKHBIX (GOPM OH BBIIEIWI LIEJIEBbIC

JleenpuyacTus «-C1», MpeArockUIOuHbIe JeenpuyacTus «-L|», yerynurensarle neenpuya-
ctust «-Lb», mpoTuBomocTaBuTenBHBIE NeenpUYACTHS «-71=», epeXoHbIe JeepPUIACTHS
«-Ct7t», nmratneabie neenpuuactus «-CHy, mpenmonoxurensHeie meenmpuyactus «-Tl»,
pe3ysbTaTHBHEIE AeenpuyacTus «- T 5, onHoBpemeHHble neenpuyacTus «-Hy, yciopHbIe
JleenpuyacTus «-T%», ycIoBHO-rumoTeTHUECKHE Aeenpuuactus «-71=» u apyrue. Kopeii-

ckuii uHrBUCT Yol XEn b knaccuduumpoBan okoHYaHUS «-OH Oy, «-Hl», «-Kl», «-»
Kak HapeyHble (POpPMBI B paMKax HAKJIOHCHHUS KBaNIH(HUKAIMU, a OCTAIBbHBIC OKOHYAHUS
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OTHEC K COCMHUTEIHHBIM OKOHYAHMSIM MOTYMHUTEILHOIO, pacCMAaTpUBas UX KaK Jeenpu-
qacTusl, QyHKITHOHUPYIONTHE B COCTaBE MPUAATOUHBIX TIPEIIoKeHUH [2].

Knaccudukanus MopdeM CoeqMHHUTENBHBIX OKOHYaHMUU TpeicTaBicHa B Tabm. 1. Ota
TabJIMIa OCHOBaHA Ha JaHHBIX u3 «I pamMMaTudeckuii croBapby 13k bonr [lxa [3] u kHurn
«Kopeiickas rpaMMaTrKa U BEIpaXXCHHUSI HAYAIILHOTO W CPETHETO YPOBHS JUIsl HHOCTPAHIIEBY
aBTOpoB SlH Ménxu u coapTopamu [4, 5]. B mHameit padote kmaccuumupoBaHsl T¢ HOPMEL,
KOTOPBIC CUMTACM IIPUMEHUMBIMH K (pOopMaM JeepUIacTHii U TePYHIUCB.

Tabmuma 1
Kaaccudranus CoeMHATENLHOIO OKOHYAHUS
Tuns
coemuuuTenbHBIX|  Kitaccudukanms Mopdembl COeTMHUTENBHBIX OKOHYaHUH
OKOHYAHUU
[Mapannenshsie | [epeuncnenne -© MM [+onsoBpemenno], -2 [H [+oaHOBpeMeHHO]
-7HE, -CHH=, -Ot T [+1e momxoauTs oxunaHusm],
CocnararensHoe L L L
1 YCIIOBHOE -74E [+ueobxomumocts], -2 & 0=, -740tHE
[+mpoTrBomOCTaBICHNE ]
HepeqncneHI/Ie 'OI'/O'I [+O‘{epeI[HOCTB, +CHOCO6]
OHOBPEMEHHO -2t 1 [+npuuuna]
e -H/H|IZ [+crenens, +cnoco6], -2 B4 [+nepenpmwxenne], - 5
[+cTenens, +mpemen]
TIpoTHBONOCTABNCHNE | = [| &£ [+1poTHBONONOKHBI pesyIsTar]
1 KOH(pOHTALHS
Branenme, -0b/0{ 7HX|CH Bl2Ich/= Al
[Tpunarounsie TPOAOIBKCHHUC
-2 & [+nonyck], -2 X2t [+runoresa), -4 AH/AK}
VYerynka
[+runoresa), -= X |18 [+nporusononoskubiii]
HenpeprBHOCTE -X} [+ycnoBue]
IpuurHa, OcHOBA -=Ct1, - =2 [+ycnosue]
[pusHanue 2%, -E| [+ycrynka], -X| 1L
-© 241 [+uens], - A} [+Hanexna], -2 247, -2 2 of
Hamepenue
[+monsiTKa), - 2+ 1T [+1mruposanue], -2474E, -AkL, -XHEH
-(OHO4)Ct 7}, -C+ 7t [+noeropenue, +upuunnal, -(A/R)CH7F
MOMEHT, U3MEHEHUE
[+npuuunal, -XtOFX} [+HenpepeiBHOCTS]
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W ¢ HAM E HFokeE, 22| FA0| M2t =AM S 20|Ct. [6]
I151: On cTonbKo 3HaeT 060 MHE, a MOJTYHT, U B 3TOM PaBHOAYIINU YyBCTBYETCS UTO-TO
BbI3BIBatoOIIEE. [7]

HOCKOHLKy CUHTAKCHUYCCKaA CTPYKTypa UCXOJHOT'O sA3bIKa MW A3bIKa MEPEBOJAa CHUIIBHO
pa3In4aroTCsa, O4YCHb CJIOKHO CHUHTAKCHUYCCKHU COIIOCTAaBUTHL CTPYKTYPBI HpeI{J’IO)KeHI/Iﬁ uc-

XOIHOTO fA3bIKA M A3bIKa mepeBona. B ciyuae « & HA|E S8y, koropsiit seasercs
LeMHOl CTPYKTYpoil Iriarona Bble, eclu Bbl pa3obbete Moaudpukarop «H HA L)y, s1o

oyner « 2 CH(2)H+E), yto mepeBoANTCS KaK «CTONBKO 3HaeT». B obmeM ciaydae «T»
IOCIie CYHIECTBUTEILHOTO BBIPAXKAET 3HAYEHHE «Jaxke». KpoMe TOro, OpUTMHAIBHOE
«&' MM £y ncnonszoBanock B mo3uImu repyHaus, Ho, Kak U « ™ Aly, 6p110 Tarke BKmIO-

4yeHo B ce0s meenpuyactue. Mbl MOKEM BHIIETh, YTO B MIEPEBEICHHOM SI3BIKE OHO IEPEBO-
JINTCSL KAK Hape4due U IJ1aroJl, a He repyHauid. K Kopeickoi rpaMMaTUKe HY’KHO OTHOCUTBCS
KakK K cCOOpKe JIEro ¢ TOUKH 3peHusI MOP(OIOTHUECKUX NpeoOpa3oBaHuil.

nd: A= O X| 7t 2t A0 M SOAOIK RS B2 2 FSEE 23
(6]

ITA: Ho kak TOJIbKO OTEIl BHOBb HOSIBUJICA B KOMHATe, OHAa JI0 CMEPTH ToXKaJiesia O CBO-
&M mocTyIke. [7]

ol

Ct.

B npuBenennsix Bhinte npuMepax «= Ot XHOFXD) mepeBoautcs Kak «kak TOIBKO .
BHOBb TOSBMICS», a «=T =) nepesoaurcs kak «10 cmeptn». IlepeBosx riarona
«=O0F2LCh kak «BHOBb MOABWJICA» SBIAETCA JEKCHUECKOH TpaHc(opMalueil, U Takxke

IPOM30IIIA TpaHChOPMALHS CTPYKTYPBL «= =5y U «J10 CMEpTH» He UMEIOT OJXHHAKOBYIO

MOP(OIOTUIECKYIO CTPYKTYPY, OHH 00a UTpaloT OJHY U Ty K€ POJIb KaKk Hapeuus B Mpen-
JIOKEHUSIX. AHAIOTUYHO, MBI MOXXEM BHJETb, YTO CJIOBA, KOTOpble (DYHKIMOHHUPYIOT Kak
TepyHIUH, HE IEPEBEICHbI KaK FepYHIUN B IEPEBEICHHOM IPEATIOKECHUH.

WS O = CHAl &2 Zote] c=UCE A2 S0l REZX|LL A8 S
ANRE A2 BUWHCE [6]

IIA: Ona onsaTh crana HacTpauBaThcs Ha coH. [lomyMBa emi€, oHa BAPYr BCIIOMHUIA,
YTO IO NYTH JIOMOU 3a0blTa KYIUTh KpeM. [7]

«’ 85t =Sty — 510 BBIpaskeHbl Ha KaTEHATUBHBINA raron, a « & OFE]» pynk-

IHOHUPYET Kak repyHauid. B mepeBoje cioBa OBLIIN 3aMEHEHEI U TIEPEBEICHE], M OH TOSBIS-
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ercs B (opMe BCHOMOraTeJbHOrO IJarofa M TJIaroja, Kak B «CTala HacTPaHBaThC.
Bo-BTophiX, «=H 2M» MoxHO ckazarh, 4To ObLT omymeH B mepeBoge. « 8 ZIGHE L]y

COCTOUT M3 TJjI1arojia 1 mMOJYMHUTECIbHOTO COCANHUTECIIBHOTO OKOHYaHUA, U OH IIEPEBOAUTCA

KaK jeenpuyacTie B nepepoze. Onnako «’ 2y 2 L| =0{ 2 » moxHo pasnenuts Ha 1Ba

MIPEUIOKEHNA, HO €r0 TAK)KE MOYKHO PAa3AEIUTh HAa OJHO IPUIATOYHOE MPEATIOKEHHE.

B 3axmrouenue cienyeT OTMETUTh, YTO, XOTSI B KOPEHCKOM SI3BIKE CIOYKHO ONPEAEIUTH
CXeMy NepeBoJia MOIYTarojoB, MOKHO 3aMETHUTh, YTO OOJBIIMHCTBO U3 HUX MEPEBOISATCS
MyTEM 3aMEHBl UX OIPYTMMH CHUHTaKCH4eCKUMH Tunamu. llpu nepeBoge HEOOXOIUM CHHTAK-
CHYECKUH TpaHCPOPMAIIMOHHBIN U MOP(OTOTHUECKUH MOAXO0 K MEPEBOAY, MO3BOISIOLIHNA
YMEHIINUTH [IOTEPIO CMbICIA B UCXOMHOM SI3BIKE IIyTEM aHAJIN3a CUHTAKCUYECKOM U Mopdo-
JIOTHYECKOH TpaHCchOopMaLuei KOpeHCcKoro sI3bIKa.
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BUOI'PA®USA

Uxy CyH MeH, paboTtaeT B 00JacTH S3bIKO3HAHMSA WU CHELHMATH3UPYETCS HAa CPaBHU
TEJIbHBIX JMHI'BUCTUYECKUX HCCIeNoBaHUAX. PaboTaer crapmum mpenojaBaTeneM Ha Ka-
dbenpe kuTaeBeneHUA U a3UATCKO-TUXOOKEAHCKHUX HccienoBaHuil B KazaHckoM (TIpuBOIIK-
ckuM) (emepaabHOM YHHBEPCHUTETE. 3aKOHUYMJI aclupaHTypy mo HampasieHue 45.06.01
«SI3BIKO3HAHUE U JuTeparypoBeneHue» B 2023 r. O6nacTh ero HayYHBIX HHTEPECOB BKJIFO-
YaeT MepPeBOIOBEICHUE, CHHTAKCUC, TUTEPaTypa.
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HNCTOPUSA 1 OBIIECTBEHHBIE HAYKUN

PECULIARITIES OF KOREAN SEMI-VERBS AND ASPECTS
OF THEIR TRANSLATIONS

Sun Mean Ju

Kazan (Volga Region) Federal University, Senior Lecturer, Kazan, Russia,
endsoul0504@gmail.com

This article examines the classification and characteristics of semi-verbs in the Korean
language, as well as aspects of their translations of sentences containing semi-verbs in Kim
Eran's novel "Run, Dad!"

In the case of Korean participles, gerunds, and adverbial participles, the syntactic struc-
ture is a combination of a connecting ending and a word with a grammatical form. Final
endings in Korean are divided into final endings (sentence endings) and non-finite endings
depending on the presence of a sentence ending. Non-finite endings are divided into trans-
formative endings and connecting endings. Transformative endings are attached to the stem
of a predicative and temporarily change the part of speech, exhibiting properties of other
parts of speech, including the attributive form and the noun form. Connecting endings ex-
press relationships between two or more clauses and are divided into Parallel Connecting
Endings, Subordinating Connecting Endings, and Auxiliary Connecting Endings. Among
them, there are endings that form the function of a gerund. The terms gerund, participle, and
gerund together are called semi-verbs. A gerund is a verbal noun that is formed by attaching
a transformative ending with a noun form to the stem of a verb. A participle in Korean is
formed by attaching a transformative ending with an attributive form to a verb or adjective.
A gerund is formed by attaching a transformative ending with a non-finite ending to a verb.
The Korean gerund is called non conclusive because it cannot complete a sentence. Howev-
er, in colloquial speech, when a sentence ends with a participial ending, it always expresses
an informal address to the listener, which corresponds to the way of respecting the listener.

In conclusion, it should be noted that although it is difficult to determine the translation
scheme of semi-verbs in Korean, it can be seen that most of them are translated by replacing
them with other syntactic types.
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