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IIVIEHAPHBIE JOKJJIIAJYUKHA

Gill W. Suh, Ph.D.

gwsuh@korustec.or.kr
+7 495-783-7120

Summary

e International R&D and Program Coordinator / Project Portfolio Manager

e Registered US Patent Agent (#71,559)

e Metallurgical Engineer, Ph.D. — chemical and mechanical processing of metals and
alloys

e Excellent communications and language skills: Native English and Korean, fluent in
Russian

Experience

Director

Korea-Russia Science and Technology Cooperation Center, Moscow, Russia

(www korustec.or.kr) Mar. 2018 — Current

e Manage a staff of 12

e Oversee the implementation of bilateral Korea-Russia S&T government programs in
Russia

Owner and Patent Agent

GW Suh Patent Services, Maple Valley WA (www.gwsuhpatents.com)

Sep. 2014 — Feb. 2018

o Intellectual property rights consulting. Preparation and prosecution of provisional
and non-provisional utility patent applications, design applications and PCT applications;
Patent searching and patentability analyses; Korean-English pair patent translations.

Patent Agent

Cloutier Ortega, Seattle WA (www.cotechlaw.com)

July 2016 — July 2017

o Intellectual property rights consulting. Preparation and prosecution of provisional
and non-provisional utility patent applications, design applications and PCT applications.

Patent Analyst

Global Patent Solutions LLC, Scottsdale AZ (www.globalpatentsolutions.com)

Sep. 2013 — Jun. 2014

e Performed patent searching and patentability analyses. Examined PCT applications
(under contract with USPTO).
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General Manager/Executive Consultant

Econet Inc., Seattle WA (www.newunivera.com)

Sep. 2011 — Sep. 2012

e Formulated new directions of research on new natural compound derivatives and de-
livery mechanisms. Located and organized teams in Russia for contract research.

Senior Project Manager/ Program Coordinator

International Science and Technology Center (ISTC), Moscow, Russia

(www.istc.int) Jul. 1999 — Feb. 2011

e Exercised financial oversight over program/projects managed.

e Worked in close coordination with main stakeholders and key administrative offices
to facilitate meeting milestones and achieving research objectives on-time and in-budget.

e Provided consultations on intellectual property rights and technology commerciali-
zation to individual project managers.

e Managed and coordinated US Air Force (AFOSR) contract research program and
project portfolio in Russia worth $12 million and DoE contract research project portfolio
in Russia worth $5.9 million

e Managed at least 30 project managers at any given time during tenure.

Director of Moscow Branch Office

Korea Institute of Science and Technology Evaluation and Planning (KISTEP)
and Science and Technology Policy Institute (STEPI), Moscow, Russia

(www .korustec.or.kr) Nov. 1994 — Jun. 1999

e Managed a staff of 5~8.

e Oversaw the implementation of bilateral Korea-Russia S&T government programs
in Russia.

e Authored and co-authored numerous reports and publications regarding the Russian
science and technology innovation system and science collaboration matters.

Senior Research Scientist

Korea Institute of Science and Technology, Seoul, Korea (www .kist.re.kr)

Jan. — Nov. 1994

e Participated in the development and construction of a pilot-scale investment casting
process (lost wax method) for Ni-super alloys and conducted research and materials char-
acterization of manufactured turbine blades for HHI (Hyundai Heavy Industry).

Education and Training

Patent Resources Group (www.patentresources.com)
e Winning Patents Drafting Workshop
e Patent Bar Review Course
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WIPO Academy (www.wipo.int/academy/en)

Advanced Course on Patents (DL-301E)

Biotechnology and Intellectual Property (DL-204E)
Electronic Commerce and Intellectual Property (DL-202E)
General Course on Intellectual Property (DL-101E)

Moscow State University (www.mgu-russian.com)
e Russian Language Course (Course Certificate)

Korea University (www.korea.ac.kr)

e Ph.D., Metallurgical Engineering

e “Study on the Potential-pO* Equilibria of Rare Earth Metals (La, Ce, Y and Eu) in
Molten KCI-LiCl Eutectic”

e Master of Metallurgical Engineering

e “Study on the Phase Diagram of the System Cryolite-Lead Oxide by Differential
Thermal Analysis”

e Bachelor of Metallurgical Engineering

Major Publications

e Materials Technologies in Russia

STEPI Report 98-13 / Science and Technology Policy Institute, Jul. 1998.Authors: Gill
Won Suh, Dmitry Lisitsyn, Pavel Potapov, Kwan-Jac Woo, Siyoun Song, Kook Lee,
Sanghyon Lim

e Priorities for Science and Technology in Russia and Korea, A Comparative
Study

ISBN 5760200380 / Science and Technology Policy Institute (STEPI), June 1997. Au-
thors: Jang-Jae Lee, Gill Won Suh, In-Chol Chung, Hyun Woo Shim, Leonid Gokhberg,
Alexander Sokolov, Natalia Gorodnikova

e In total 30 publications

15



KORUSTEC - A WINDOW FOR COLLABORATION WITH KOREA

G.W. Suh

KORUSTEC (Korea-Russia Science and Technology Cooperation Center), Moscow, Russia
gwsuh@korustec.or.kr

KORUSTEC was established in Moscow in the early 1990s in accordance with the
agreement of the Korea-Russia Joint Science and Technology Commission, and has been
active ever since as a window for science and technology exchange between the two coun-
tries. In 2007, KORUSTEC expanded by consolidating six existing joint research centers. It
has been playing a pivotal role in science and technology cooperation between Korea and
Russia since its beginning.

KORUSTEC has wide outreach in Korea. It distributes the latest Russian science and
technology news to the Korean public through the ‘Daily Russian S&T Trends’ and season-
al newsletters. It also promotes the exchange of human resources between Korea and Russia
(and/or CIS) through programs such as networking between experts and exchange of new
researchers etc. Recently, KORUSTEC is increasingly focusing on Technology innovation
and cooperation among start-ups in the areas of ICT, artificial intelligence, internet of
things, block chain, and robotics, which are technologies that are becoming the backbone of
the fourth industrial revolution.

KORUSTEC has over 20 years of experience and a network of highly qualified special-
ists in both Korea and Russia.

BIOGRAPHY

I work in the field of science and technology administration and US patent prosecution
focusing on science and technology collaboration and utility and design patents. 1 am with
KORUSTEC (Korea-Russia Science and Technology Center) since March 2018. My posi-
tion is Director of KORUSTEC. 1 received my Ph.D. degree in Korea University, Seoul, Ko-
rea in 1992.

My research interests include:

Materials science, materials processing technologies, composite materials, nanomateri-
als, superalloys, rare-earth metals, molten salt chemistry etc.
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Dr. Rho, Jae-Jeung

jirho@kaist.ac.kr
82-42-350-6844

Professor of

Collage of Business, Korea Advanced Institute of Science and
Technology(KAIST)

Director of Global IT Technology Program at KAIST

Director of Next African IT Leader Program at KAIST

Dr. Rho received his Ph.D. in Industrial Engineering from the University of Houston.

Dr. Rho has been running the Global IT Technology Graduate Program sponsored by
Korean government for 13 years.

Additionally since 2010, he has been running consignment ICT graduate program from
the African Development Bank in recognition of its excellence of global ICT education.

The Global IT Technology Graduate Program selects the students among ICT govern-
ment officials, researchers of national research institutes and national universities from all
over the world and educates them as masters and doctorates. In 13 years, 188 masters and
doctorates from 69 countries have been graduated from this program.

The Global IT Technology Graduate Program provides education of advanced
technologies and business strategies of Korea, builds a global ICT network, and develops

global collaborations among countries.

Now the 188 graduates of the Global IT Technology graduate program have formed a
global human network (GII Network) and are leading various global collaboration projects.
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BE A GLOBAL ICT LEADER
WITH KOREAN GOVERNMENT SCHOLARSHIP

JaeJeung Rho', SeHyun Lee’

'Korean Advanced Institute of Science and Technology, Daejeon,Korea, jjrhol 11@kaist.ac.kr
2Korean Advanced Institute of Science and Technology, Daejeon, Korea,
sharon8154@kaist.ac.kr

1. Introduction of Korean government scholarship program

1) About KAIST(Korea Advanced Institute of Science and Technology)

— KAIST was established in 1971 to model a research focused university by Korean
government.

— KAIST was ranked 6™ place in “The World’s Most Innovative Universities in 2016’ by
THOMSON REUTERS

2) About ITTP (Global ICT Technology Program) at KAIST

—ITTP, sponsored by the Korean Ministry of Science and ICT, offered a customized
master’s and doctoral degree program for government officials, employees of public institu-
tions or senior-level researchers at national research centers working in IT field of world-
wide nations. ITTP is the only independent program worldwide for ICT sector officials.
ITTP is focusing on e-government and ICT technology transfer(technology commercializa-
tion-such as smart city, smart farm and smart village).

2. Objectives and Benefits

1) Cultivate global ICT Leader by offering and administrating customized IT profes-
sional education program to IT-related government officials and IT experts from the newly
rising IT —Developing countries.

2) Establish basis for cooperation with from the newly rising IT-developing countries by
constructing human network with their IT experts and officials.

3) Establish basis for continuous development of IT industry, which is the next genera-
tion growth industry.

3. Contents and Scope of Program

1) Select and educate 15-25 IT experts and officials from the newly rising IT-developing
countries each year and grant Master, Ph. D. degrees on IT Technology engineering or IT
Technology management.

2) Support tuition fees. Airfare, living expenses, language program(including Korean.
English)fee, medical insurance premiums, and etc. for two years for the Master’s program
participants and three years for the Doctoral program participants.

3) Provide necessary support and teaching assistants to all participants for establishing
personal research environment and educational research infrastructure. Also, provide a spe-
cial program to increase their intimacy with Korea.

4) GII Network : ITTP provides a human network platform in which ITTP graduates and
ICT companies participate.
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5) Scope of the program(13™ year)

— Establish research and education system considering a variety of the background and
needs of the student.

— Expand and achieve international cooperation between ITTP fellows and the domestic
industries by practical use of educated students.

— Establish consistent network with alumni through holding the international fo-
rum/conference and revitalizing the portal for [TTP.

— Extend scholarship program supported by foreign governments and International or-
ganization.

BIOGRAPHY

I work in the field of ICT focusing on the processes in development supply chain man-
agement. [’'m with Director of ITTP(Global IT Technology Graduate Program) since 2006.
My position is professor of of School of Business at KAIST(Korean Advanced Institute of
Science and Technology). I received my Ph.D degree in University of Houston, Department
of Industrial Engineering, Houston, USA in 1994.
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Senior Research Fellow
Science and Technology Policy Institute

As the researcher and practitioner on science and
technology policy, Dr. Yim has conducted many research
projects, run science and technology parks and provided
consulting services to the government. His special interest
ranges from the subject of science and technology parks,
regional innovation cluster and globalization of R&D. He
has published more than thirty research reports and papers
on technology management and technology policy both
domestically and internationally.

Currently, he is supporting the development of Science, Technology and Innovation of
developing countries in Science and Technology Policy Institute. He also has experience of
running private consulting firm (international Innopolis research center) and severed as the
president of International Society for Innovation Cluster. He has made new terminology
“Innovation Cluster” first in the world and consulted Korean government for new initiative
for Daedeok Science Town, which later expanded to become Daedeok Innopolis
(www.ddinnopols.or.kr) of today. He has wide experience on both international and regional
development of industry and technology and has organized many international conferences
and established global expert network.

Working experiences includes many research institutes: Science and Technology Policy
Institute (www.stepi.re.kr), Gyeonggi Institute of Science and Technology Promotion of
Gyeonggi Province (www.gstep.re.kr), CEWIT Korea (www.cewit.re.kr). Both as the
researcher and practitioner, he consulted not only Korean government but many developing
countries with international agency like KOICA, GIZ, UNESCO and UNESCAP.



BUOTEXHOJIOTUH, XUMMUS
1 OBLLIECTBEHHBIE HAYKH (cexunst A)

BIOTECHNOLOGY, CHEMISTRY AND SOCIAL SCIENCES
(workshop A)

CHUHTE3 U UICCJEJOBAHUE MYKOAJITE3UBHBIX
W BUOJIETPAJIMPYIOINX CBOICTB I'EJIEI HA OCHOBE
MEHTADPUTPUTOJI TETPAAKPUJIATA (IIDTA)
U MIEHTASPUTPUTOJI TETPAKHUC(3-MEPKAIITOIIPOIIMOHATA) (IIPMA)

A.E. AzumxanoBa, /I.C. Ka3bi6aeBa, 10. Jluraii, 7K.A. Hypneucona,
I'.C. UpmyxameToBa

Kazaxckuit Hayuonanvusiit Yuueepcumem um. anv-@apaou, Anmamesl, Kazaxcman,
diara_92@mail.ru

BBenenue

Hcnonp3oBaHuE MOJIMMEPHBIX MAaTEPUATIOB B MEAMIIMHCKUX YCTPOMCTBax U (papmarieB-
THYECKUX J0OABKaxX B MOCIEIHUE TOJAbI CTAHOBHUTCS Bce OoJjiee MOMyJsipHBIM. ['maporemu
CTaJiu OYCHb IMOIYJIAPHBIMU 6J1ar02:[apﬂ CBOUMM YHHKAaJIbHBIM CBOﬁCTBaM, TaKUM KaK BBICO-
KOE COJICpKaHUE BOJIbI, MATKOCTh, THOKOCTh M OMOCOBMeCTUMOCTH [1]. B HacTosee BpeMs
W3TOTOBJICHUE KOHTAKTHBIX JIMH3, CPEJCTB TUTHCHBI, TKAHEBBIX «CTPOUTENHHBIX JIECOBY,
CHCTEM JIOCTABKH JICKAPCTB U MEPEBI30YHBIX MaTEPUAJIOB JUIS paH TECHO CBSI3aHO C THIIPO-
TSI IMU.

B 3T0it paboTe CHHTE3UPOBAHBI TUAPOTEIN HA OCHOBE MEHTAPUTPUTOI TETpaaKpHIaTa
(ITSTA) u menTasputpuTon Terpakuc(3-mepkanronponuonara) (II9MII) B mpucyrcTBum
I[I/IMeTI/IJ'I(l)OpMaMI/I)Z[a B PAa3HBIX COOTHOIICHUAX W KOHLIECHTpALUAX I/ICXOI{HOﬁ CMECH MOHO-
MEPOB.

3KCHepHMeHTaJIl)Haﬂ qacTb

Mamepuanwt. [IaaTaspurpuron terpaakpuiat (“Sigma Aldrich”, CIIIA), neHTa’spuTpu-
Ton Terpakuc(3-mepkanronponuoHar) (“Sigma Aldrich”, CIIA), N,N-gumerunpopmamMuz
(AM®DA) (AO "DKOC-1", Mockga), mumetrmicyinbdokeun (IMCO) (“AppliChem”, 'ep-
MaHus), L-royratnon 6e3Boansiit (“Sigma Aldrich”, CIIIA) Osutn Bcmonbp30BaHb 0e3 mpe/-
BapUTEIIbHOW OYMCTKH.

OraHon, nucTUIUIMpoBanHas Boaa, Na,HPO,*10H,0, NaHCOs;, CaCl,, HCI Takxe wuc-
MOJTE30BANIACH O€3 MPeBAPUTENHFHON OUNCTKH.

Cunmes eeneti. CUHTE3 TUApPOTENEH BBIMOIHAJCS NP KOMHATHON TeMIepaType B Teue-
HUH 3 4yacoB. beun CHHTE3MPOBaHBI COMOIMMEPHBIE THAPOTEIH C PA3THYHBIM COOTHOIICHH-
eM [IOTA u IIOMII B ucxoaHoit MoHOMepHOM cMmecH, a uMeHHo 1:1, 1:1,5 u 1:2. Cunresu-
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BUOTEXHOJIOI'MH, XUMUS 1 OBIIECTBEHHBIE HAVKU (cexuus A)

POBaHHBIC T€JIM MIPOMBIBATIUCH B 3TAHOJIE B TEUCHHE OJHOIO JHS, 3aTEM HECKOJIBKO JTHEH B
TACTHITAPOBaHHOU Bojae (0koiro 15 cMeH Boawl). [IpoMBITEIE THAPOTENN OBLTH BBHICYIICHEI
JIO MTOCTOSTHHON MacChl B TUO(PHILHOM CYIIHIBHOM HIKady.

Onpedenenue cmenenu nabyxanus. CteneHb HaOyXaHUs MOJMYYSHHBIX r'elieid Oblia nu3y-
YeHa C IMOMOIIBI0 TPaBUMETPHUYECKOTO aHann3a. [lepBble ceMb 4acOB el B3BEIIUBAIHCH
Kaxaeie 30 MUHYT, Jajiee B TEUCHHE TPEX CYTOK Kaxawle 24 gaca. CteneHs HaOyXaHUs ObI-
Jla paccuuTaHa 1o gopmye:

azwloo%’
my

rae o — CTeleHb HaOyxaHus, %; m; — Macca paBHOBECHO HAOYyXILIETo THIPOTeNs, T; m, —

HavaJbHast Macca reis, T.

st ompeneneHuss Macchl Treiieil MCHONB30Banuch aHanmutuuyeckue Beckl ISO 9001
(Sartorius, I'epmanus).

UK-cnexmpomempus. XUMUYECKUN aHAU3 CYXUX OOpa3IOB MPOBOIUIICS C IMTOMOIIBIO
UK-cnexrpomerpa ¢ ®ypre npeobpaszopanueM B obmactu 4000-400 cm .

Hccredosanue buopasnacaemocmu eeneti 8 pacmeope L-enymamuona. Pa3znoxenune re-
JIeH M3y4alioch C TMOMOIIBIO TpaBUMETpUH. J[JIs 3TOTO IpenBapuUTENbHO B3BEUICHHBIE TEIH
Mmaccoii 1,1-1,2 T ObUIM TIOMEIIEHBI B pacTBOp L-rimyTaTroHa ¢ KOHLEHTpaue 5 MMOJIb/T 1
B3BeIIUBaINCh B TedeHne 10 cyTok kaxzaple 24 yaca. B xauecTBe CpaBHMTEIBHOIO IKCIIE-
puMeHTa Obla pacCMOTpeHa KuHeTHKa HabyxaHus B Boae. Crenenp nectpykiuu (CJ1) Obmia
paccunTaHa no ciearouiei popmyoie:

_m

Ca ;

my

rae m, —macca HaOyXIIero reis, I, 7, — HadajlbHas Macca Iens, I.

Hccnedosanue mykoaoze3usHvix ceoticme. s M3ydeHUs MyKOaAre3uH MOJTyYeHHBIX
rejei ObUT mpuMeHeH MeTof «Bpamaromasics xop3uHka». OOpasibl reisl MoMelanyd Ha
CIIM3UCTYIO CBEXXEIl CBUHHOMW IIEKH, KOTOpasl OblIa MPHUKpEIUIEHa K BPAILAIOIIEMyCs CTEK-
JITHHOMY JHMCKY (CKOPOCTB BparieHus 59 06/muH). Jluck momerasics B pacTBOp MCKYCTBEH-
HOU cmoHBI ¢ Temmeparypoir 36,5°C u pH 6,5-6,8. PacTBOp MCKYCTBEHHOH CIIOHBI OBLI
IIPUTOTOBJIEH MO MeToxuke [2]. Bpems, HeoOxoanmMoe AJsl TOJTHOTO PAacTBOpEHUs! oOpasia
WINM OTAETICHUSI OT CIM3UCTOM 000JI0YKH, (PUKCHPOBATIOCH BU3YalIbHO. bblTO TIpoBeeHO He-
CKOJIBKO TapajieNbHbIX OIBITOB.

Pe3yabTaTthl 1 00Ccy:KIeHUE

bruta niccnenoBana HaOyxaromasi ClIOCOOHOCTh TOTYYSHHBIX TOJIMMEPHBIX MaTepraioB
B BOJIE, CIIUPTE U TUMETHICYJIb(OKCHIEC, a TakKe nerpananus B L-rimytatrone. C 3Toi 1ie-
JIBIO TeNM OBUTHA BBICYIICHBI 0 IMMOCTOSHHOTO Beca B JTHOGWIBHOM CyIIMIbHOM mikady. Pe-
3yJIBTaTHI TPUBEIEHBI HA puC. 1.
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15 4

t, =ac T, "ac

Q
D

350

300

200

a %

6
cootHomenue [IDTA:TIOMII 1:1 (1); 1:1,5 (2); 1:2 (3)

Puc. 1. 3aBucumocTts crenienn HaOyxanus reneit [I3TA-IIOMII ot Bpemenu:

a — B BOJIE; 6 — B CIIHPTE; 8 — TUMETHIICYIb()OKCHIE

[lepBbie cemb yacoB reiau HaOyxanu, yepe3 HEKOTOPOe BpPeMs CTENCHb HaOyXaHHs Hada-
na ymeHbmaThes. CTeneHp HaOyxaHHs B CIIMPTE Hayala YBEIHMYMBATHCS C MEPBBIX JHEH.
Crenens HaOyxanus reneil [IOTA-IIOMII B aumeruncynbdokcuae AOCTHINIA BBHICOKOTO
3Ha4YeHUs 3a 4 Jaca, a 3aTeM Tejlb Havyajl pasiararbes. ITO MOKHO OOBSICHUTH BBICOKOI TO-
JISIPHOCTHIO pacTBopuTes. YBenmuueHnne komudectBa [I9TA B ncxomHoit MOHOMEpPHOH cMme-
CH MIPUBOJAUT K YMEHBUICHHUIO cTeneHu HaOyxaHus. KpoMe Toro, yBennueHHe Comep:KaHus
THOJBHBIX TPYII IPUBOIUT K YBEIHUCHHUIO THAPOPOOHOCTH.

Hanmmume QyHKOIMOHATBHBIX Tpymm OBUIO HW3YYeHO C ucmoib3oBanueM FTIR-
crieKTpockonuu (puc. 2). AHaIu3 MOATBEPIMII, YTO THAPOTEIH COAepkKaT THOJIbHBIE IPyT-
b1, KoneGanus THONBHEIX TPy GbUTH 06HApYKeHsl mpu 2961 cm ', 2928 cv ', 1472 e .

M3y4eHpl MyKOaJre3uBHBIE CBOMCTBA TOIYUCHHOTO Telsl Ha OCHOBE MOHOMepoB I1DTA-
[IOMII Ha cnU3KCTON CBMHHOW IIEKH. BBIJIO yCTAaHOBJIEHO, YTO OHM MOTYT COXPAHATHCSA Ha
IIeKe B TEUEHHWE HEKOTOPOTrO BPEMEHHM, YTO O3HAYaeT IMOATBEPXKAECHHE MYKOaATe3UBHBIX
cBoiicTB (puc. 3). Ha cmusucroit o6onouke cBuHHON mieku reib [IDTA-IIOMII B cooTHOIIIE-
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Huu 1:1 yaepxxuBaincs 8 yacos, renu [I9TA-IIOMII B cootnomenusx 1:1,5 u 1:2 yaepxxusa-
mmch 21 u 39 9acoB COOTBETCTBEHHO. Y BEIMUYCHNE BPEMEHH YACPKUBAHUSA Telieil 0ObACHSIET-
sl yBeJIMYEHUEM KOJIMYECTBA THOJBHBIX TPYIIL, KOTOPBIE CIOCOOCTBYIOT MYKOA/ I €3UH.

102491
139161

naz

14355

40000 3600 3200 2500 2400 2000 1800 1600 1400 1200 1000 800 600 4500

Puc. 3. PucyHok, MOSICHAIONINIA MyKOaAre3UBHBIE CBOMCTBA TeJei
Ha ocHoBe [I9TA u IIOMII B cootHomenusx 1:1; 1:1,5; 1:2:

a—TI9TA-IIBMII 1:1; 6 — IIDTA-IIOMII 1:1,5; 6 — [IDTA-TIOMII 1:2
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I[ToMuMO MyKOaAre3UBHBIX CBOMCTB OBUIO YCTAHOBJICHO, YTO TOJYYCHHBIC MaTepHAIIBI
obnanatoT 6Mopa3naraeMoCThO B IIIyTaTHOHE. Pe3ynbTaTsl pecTaBieHs! Ha puc. 4.

T, cmen T, omen T, o

a 7] 6

Puc. 4. 3aBucumocTts crenienu aerpananuu reneit [IDTA-IIOMII B cootnomenusix 1:1 (a),
1:1,5 (6), 1:2 (8) oT BpemeHHU:

1 — B Boge; 2 — B L-rurytaruone

3nauenus creneHu pectpykuuu ans reaeit [I9TA-IIOMII B cootHomenuu 1:1 pacro-
noxwiick B untepBane 1,0-0,27, nna cootHomenus 1:1,5 — B unrepsane 1,0-0,5, B coot-
Homenuu 1:2 B untepBaie — 1,0-0,75. Pasnoskenue resueit B pactBope L-riryTaTroHa BhI3Ba-
HO AHTHUOKCUJAHTHBIM JEHCTBHUEM TJIyTaTHOHA, KOTOPOE BBI3BIBACT PA3PYLICHUE TUCYIIh-
¢uaHBIX cBs3el Mexy numepamu [IDTA.

3akaouenne

JlanHbIe, MPEACTABICHHBIC BHINIE, CBUICTEIBCTBYIOT O TOM, YTO THAPOTEIU HA OCHOBE
I[IOTA u IIDMII MOryT MCTONB30BATHCA B KadyeCTBe OMOMETUIIMHCKHX MAaTEpHUANOB IS
JIOCTaBKH JiekapcTB. ONMMCaHHbIE MyKOAATe3UBHBIC CBOMCTBA M OMOpPA3IaraeéMoCTh CHHTE3H-
poBaHHBIX Teneit Ha ocHoBe [I9TA u I[IOMII pacmupsroT BO3MOXXHOCTH WX IPUMEHEHUSI.

JINTEPATYPA

1. Enrica Calo, Vitaliy V. Khutoryanskiy. Biomedical applications of hydrogels: A review of
patents and commercial products// European Polymer Journal. — 2015. Vol. 65. P. 252-267.

2. Mariano N.A.; Oliveira R.G.; Fernandes M.A.; Rigo, E.C.S. Corrosion behavior of pure
titanium in artificial saliva solution // Revista Matéria. — 2009. — Vol. 14, Ne 2. — P. 878-880.

BUOI'PA®USA

51, Kazerbaesa Jlmapa CeprukoBHa, paboTai B 00aCTH XUMUU W CHEITUATH3UPYIOCH HA
xumun nonumepoB. S seisitock PhD nokropantom B Kazaxckom HanmonansHoM YHUBEp-
cutere nMmeHu anb-Dapadbu, Anmarel, Kazaxcran. [lomyunia cTeneHb MarucTpa ecTeCTBEH-
HBIX Hayk ¢ 2016 roma. O6iacTh MOWX HAyYHBIX HHTEPECOB BKIFOUAET CHHTE3 IMOJTMMEPHBIX
MaTepHualioB, KOMIIO3HUIIMOHHEIE THAPOTEIEBLIE MaTEepHAIbl U TOJUMEPHBIE CHCTEMBI JI0-
CTaBKH JICKAPCTBEHHBIX BEIIECTB.
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SYNTHESIS AND STUDY OF MUCOADHESIVE AND BIODEGRADABLE
PROPERTIES OF PENTAERYTHRITOL TETRAACRYLATE (PETA)
AND PENTAERYTHRITOL TETRAKIS(3-MERCAPTOPROPIONATE) (PEMP)
BASED GELS

A.E. Azimkhanova, D.S. Kazybayeva, Yu. Ligai, Zh.A. Nurpeisova,
G.S. Irmukhametova

al-Farabi Kazakh National University, Almaty, Kazakhstan,
diara_92@mail.ru

The use of polymeric materials in medical devices and pharmaceutical additives has be-
come increasingly popular in recent years. Hydrogels have become very popular due to their
unique properties such as high water content, softness, flexibility and biocompatibility [1].
At the present time, manufacturing of contact lenses, hygiene products, tissue engineering
scaffolds, drug delivery systems and wound dressings is closely connected with hydrogels.

In this work hydrogels based on pentaerythritol tetraacrylate (PETA) and pentaerythritol
tetrakis(3-mercaptopropionate) (PEMP) in the presence of dimethylformamide were synthe-
sized in different ratios and concentrations of initial monomer mixture.

Structure of obtained hydrogels was studied using FTIR-spectroscopy and optical mi-
croscopy. Analysis confirmed that hydrogels contain thiol groups. Vibrations of thiol groups
were detected at 2961 cm™, 2928 cm™, 1472 cm™.

Swelling properties of obtained polymer materials in water, alcohol and dimethylsulfox-
ide were investigated, as well as solubility in L-glutathione. In order to do this, they were
dried to constant weight in freeze drying. The first seven hours there was swelling, after a
while the swelling degree began to decrease. In alcohol swelling degree started to increase
from the first days. Swelling degree of PETA-PEMP gels in dimethylsulfoxide got to the
high meaning in 4 hours and then started to degrade. It can be explained by high polarity of
the solvent. Increasing of PETA amount in initial monomer mixture results in decreasing of
swelling degree. Besides increasing thiol group content results in hydrophobicity increasing.

Mucoadhesive properties in porcine mucosa of the obtained gel based on PETA-PEMP
monomers were studied. The analysis was carried out in a saliva solution at 37°C. It was
determined that they can retain on the pork cheek for some time, which means the confirma-
tion of mucoadhesive properties.

In addition to mucoadhesive properties, it was determined that obtained materials had a
biodegradability in glutathione. In order to study this property synthesized gels were placed
in solutions of 5 mM glutathione and 20 ml distilled water. Gel degradation was observed
for 11 days every 24 hour. There was no swelling in glutathione solution, on the contrary
polymer samples started to degrade straight from the first day. This phenomenon is caused
by glutathione’s antioxidant property that brokes disulphide bonds between PETA dimers.

Due to the data presented above, it can be concluded that hydrogels based on PETA and
PEMP can be used as biomedical materials for drug delivery. Described mucoadhesive and
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biodegradability properties of synthesized PETA-PEMP gels broaden their application pos-
sibilities.

REFERENCES

1. Enrica Calo, Vitaliy V. Khutoryanskiy. Biomedical applications of hydrogels: A review of pa-
tents and commercial products// European Polymer Journal. — 2015. Vol. 65. P. 252-267.

2. Mariano N.A.; Oliveira R.G.; Fernandes M.A.; Rigo, E.C.S. Corrosion behavior of pure
titanium in artificial saliva solution // Revista Matéria. — 2009. — Vol. 14, Ne 2. — P. 878-880.

BIOGRAPHY

I work in the field of chemistry focusing on the processes in polymer chemistry. I’'m
with al-Farabi Kazakh National University since 2010. My position is PhD student of de-
partment chemistry and technology of organic matters, natural compounds and polymers.
I received my master degree in al-Farabi Kazakh National University, Almaty, Kazakhstan
in 2016. My research interests include synthesis of polymer materials, composite hydrogel
materials, polymer drug delivery systems.

SMUJIEMHAOJIOTMYECKAS JUATHOCTUKA POTABUPYCHOM WHO®EKIUN.
OBOCHOBAHHME BAKIHUHOIIPO®UJIAKTUKHU C ITPOI'HO30M PA3BUTUSA
SQIMUAEMHUYECKOI'O ITPOLHECCA

P.H. An', A.A. Mapteinoa’, C.C. Tonopkos’

1 Y o v
Ypanwvckuii 2ocyoapcmeennuiit MeOuyunckuil ynugepcumem
2
Llenmp zucuenst u Inudemuonozuu, Examepunoype, Poccusn
E-mail: vthay@mail.ru

AHHOTAUA

B crarbe mpeacTaBiIeHb! pe3yIbTaThl PETPOCTIEKTHBHON SMHIEMHOIOTHYECKOH AnarHo-
cTHKH poTaBupycHoil nadekunn (PBU) cpenn nacenenus r. EkarepunOypr 3a 1996-2017rr.

BrLsiBIIeHBI OCHOBHBIE XapaKTEePUCTUKU Pa3BUTH snuaemMudeckoro mnpouecca (OI1) po-
TaBUPYCHOW MH(MEKIIMU HA TEPPUTOPUH PHUCKA.

Jano snupeMuonorndeckoe 000CHOBaHME HEOOXOIUMOCTH TJIAHOBOW BaKIMHOMPOQH-
naktuku PBU cpenu nereit no 1 roga, Kak OCHOBHOTO HAlpaBJICHHUsI ONTUMH3ALUHU SIHIE-
MHOJIOTHYECKOT0 Ha/130pa U MH(EKIIMOHHOTO KOHTPOJIS ¢ MporHo3oM pasutust DI B Giu-
JKaIIue rosbl.

BBenenue

Ortronorudeckas pacmudpoBKa KUIMICUYHBIX WH(EKITUN HESICHOW 3THOJIOTHH COBPEMEH-
HbIMHU MeTonaMu uccienoBanuii (MDA, ITHP u np.), mpoBoaumas B MOCIEIHUE 1BA ECATHU-
JIETHS, ONIpeAeNnia poib U 3HAYMMOCTb POTABUPYCOB B CTPYKTYpE MAaTOJIOrUU. B cTpyKType
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ocTpbIx KumeuHbslx nHpekuid (OKW) BUpyCHOH 3THONOTMM BO MHOTHX pETHOHAX MHpa, B
T.49. 1 B Poccun, noMuHUpyeT potaBupycHas nHbeknws [2, 3, 4, 5].

PotaBupyc nopaxaetr B OCHOBHOM JeTeil paHHero Bo3pacta (10 60%), BeI3bIBasg y HUX
TSDKENYIO Auapero, kotopas B 50% TpeOyeT HeMeyIeHHOH rocnuTanuzanuu [2, 3].

OxoHomuueckuil ymep0, HaHocumbid PBU B mupe, nocturaer 6oxiee 6,5 mupa. pyonen
B TOI. [2]

[NoBcemectHoe pacnpoctpanenne PBU ¢ nnTencudukauueit OI1 B psine Tepputopuit
PO, B T.u. u B CBepaAnoBCKOi 001acTH, onpenesieT He0OX0AUMOCTh COBEPIICHCTBOBAHMUS
CHCTEMBI 3MUAEMHOIOTHYECKOr0 Hal30pa, IPUHATHS YIPABICHYECKUX PELICHUH, OCHOBAH-
HBIX Ha 3MUAEMHOJIOTHYECKOM uarHoctuke [1].

Leas uccnegoBanus — SIUIEMHOJIOTHIECKAs TUATHOCTHKA POTaBUPYCHOM WH(EKINH.
O06ocHOBaHHE BaKIIMHOMPOMPIIAKTHKNA ¢ TIPOTHO30M Pa3BUTHS SIMHIESMUYECKOTO Tporiecca
UH(EKINH.

MarepuaJjbl 1 METOABI HCCIET0BAHMS

Marepuanom JJisi UCCIEAOBAHUS MOCIYKIIH JaHHBIE OQUIMATLHON PErUCTpaluy 3a-
OoyeBaeMOCTH HacelleHHs T. EkaTepuHOypr poTaBupycHO# nHbpeknuen 3a 1996-2017 rr:

a) hopmbl (enepalibHOTO TOCYAAPCTBEHHOI'O CTATUCTHUECKOTO HaOmoaeHus Ne001/y u
Ne 002/y "Cpenenuii 00 HHQEKITMOHHBIX M ITAPA3UTAPHBIX 3a00JICBaHHIX " ;

0) pe3yJbTaThl BUPYCOJIOTHUCCKUX HCCICIOBAHUN MUTHEBONW BOJABI U CTOYHBIX BOJ Ha
konu(aru, AaHHbIE HECTAHIAPTHBIX MPOO MOJIOYHBIX MPOMYKTOB U KOJMUYECTBA aBapHil B
CHUCTEMaX XOJIOJIHOTO BOJAOCHAOKEHUS U KaHAITM30BaHUS;

B) JaHHBIC 0 poXKIaeMOoCTH neteli B T. ExkarepunOypre 3a 2015-2017 rr.;

') JaHHBIC O CPEIHEMECIYHON TeMIepaType aTMoc(hepHOro Bo3ayxa B r. Exatepunoyp-
re 3a 1996-2017 rr.

B paboTe ucHonb30BaHbl AMHACMUAOIOTHUSCKUH U CTATUCTHYCCKUH METOBI UCCIIeI0BA-
Hus. CtatucTrdeckasi o0paboTka MaTepraia MpoBeeHa ¢ MTOMOIIBI0 TTaKeTa mporpamMm Mi-
crosoftoffice 2013r. ['padmueckas oOpaboTka BhIOJNIHEHA € HpuMeHeHueM PowerPoint
2013r.

PesyanaTm HCCJICAOBAHUA U UX 06cyme}me

B crpykrype OKU BupycHo#t 3tHonorun B CBepuioBcKoil obmactu 3a 1996 - 2017rr.
MOYTH TMOJIOBUHY COBOKYITHOM 3a0oneBaemocTh (45,9%) poTaBUpyCHON MH(MEKIIMU Ompe/e-
nsn 1. ExatepunOypr. Xapaktep pazButus Ol Ha mpoTsbkeHUM 2-X JECATHIETHI CBHIE-
TETBCTBYET O TOM, YTO TEPPHUTOPHS "XpOHWYECKH" HEOIAromoiaydHa 1o 3a00JIeBacMOCTH.
IlokazaTenn HMHUMAEHTHOCTH, MOCTOSHHO, B cpeHeM B 1,3 pa3a MpeBBIIAU CpeIHe-
o0JacTHbIE, ¢ BBIPAKEHHBIMU MMOJBEMAMH B OTIIENbHBIE TOABl. B MHOTONETHEH AMHAMUKE
BBIABJIEHBI TPHU IIUKJIA MPOJOKUTEIBHOCTRI0 4-8 neT. [Ipu 3ToM KaXKIblii mociieqyomui
LUK XapaKTepU30BaJICAd 3HAYUTEIbHBIM POCTOM 3abosieBaeMocTd B 3 U 1,2 pa3a cOOTBET-
CcTBeHHO. B 1iemmoMm, 3ab6omeBaeMocTs 3a 22 roja Beipocia B 17 pas (p < 0,001)

[Ipyn M3y4eHnn 3MUAEMHYECKOTO TpoIlecca YCTaHOBIIEHA TEHACHITUS HEYKIOHHOTO DKC-
MOHEHIIHAIEHOTO pocTa 3a00I€Ba€MOCTH.
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PotaBupyc mopaxan B OCHOBHOM jeTel 10 3-x jeT HeopraHu3oBaHHbIX B JIOO (75%).
ITokazaTeny MHIUJEHTHOCTH B 3TOW BO3PACTHOM U COIIMAIBHOM TpYIINE MPEBBIIIAIN TaKo-
Bble cpenu aereit 3-6 u 7-14 net B 4 u 29 pa3 cOOTBETCTBEHHO.

Bo BHyTpUTOZOBOM pacmpe/e/icHuu 3a00JeBaCMOCTH BBISBIICHA aKTHBH3AIVS JITHJIC-
MHUYECKOTO MpoIiecca B 3MMHE-BECEHHEe BpeMsi, C MIPOJOHTHPOBAHUEM CE30HHOTO Hebiaro-
MOJy4Yusl 10 TATH MECSLEeB — C ssHBapsA mo Mail. Ha ce30HHBIN MOABEM MPUXOIUIOCH 0
63,8% roa0BoIi 3a0011eBacMOCTH C PaKTUUSCKOM ce30HHON Han0aBkoi paBHOU 47,2%.

YCTaHOBJICHO HaJW4YWE OTPUIATEIHFHOW KOPPEINSIIUOHHOW CBSI3M MEXKIy 3aboieBaeMo-
CTBIO H TeMIepaTypoii Bosayxa (r = 0,7). Ilpu temmeparype pasroii munyc 20°C ormeda-
JIaCh aKTUBH3AIUS MHISMHYECKOTO Mpoiiecca.

WzydeHne pe3yabTaToB BUPYCOJOTUYCCKUX UCCICAOBAHUIN MUTHEBOM BOJBI U CTOYHBIX
BOJ Ha Konudary, JaHHBIX HECTaHAAPTHHIX MPOO MOJIOYHBIX MPOAYKTOB U KOJIMYECTBA aBa-
puil B cUCTeMaxX XOJOJHOTO BOJOCHAOKCHHS W KaHAJIM30BAHHS TO3BOJUIN YCTAaHOBUTH
HAJIMYUE CPEJAHEU CTENCHH KOPPEISIIMOHHONW CBS3M MEXIy 3a00JIeBaMOCTBIO M YaCTOTOM
aBapwii B CUCTEMax XOJIOHOTO BogocHabxenHwus. (» = 0,5)

CrokMBIIasiCsl SMHUASMHYECKasi CUTyalnus TpeOyeT HeOOXOIMMOCTH COBEPIICHCTBOBA-
HUSI CHCTEMBI STHIEMHONIOTHYeCKoro Hamzopa 3a PBU. JleficTBeHHBIM U 3 QHEKTHBHBIM
HaNpaBlICHHEM YIIPABIICHUS POTABUPYCHOW HWH(QEKIMEH SBISIETCS BaKIUHOMPODUIAKTH-
Ka [5].

IIpu opranuzaruy IaHOBOW BaKIIMHOMIPO(PIIAKTHKY AeTel 10 1 roga MOKHO TOCTHYb
«OTHOCHUTEIIEHOTO 3MUASMUYECKOr0 OJIATOMONYUHs» yKe B OJVDKAUIINE TPU TOja.

Ha pucynke mpencraBieHa «mporHocTHdeckas 3adoneBaemMocth» PBU cpeam Hacene-
Hus T. ExkatepunOypr k 2021 roxy, nmpu Havaje BakiuHanuu aereit 1o 1 roma c 2018 r.
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IIpu exeromHoMm 95% oxBare mpuBuBKamMu neted no 1 roma ¢ 2018 roga, x 2021-my
«IpOTHOCTHYECKass 3a0oneBaeMocThy» coctaBuT — 70,0 mHa 100 THIC. HaAceleHWs, YTO B
2,8 paza Oynet Hke ucxoauaoro 2017 roxa yposHs 3aboneBaemoctu (p < 0,05).

[IpeBennus 3aboneBacMOCTH Cpeay MPUBHUTHIX JETEH paHHEro BO3pacTa MpeayNnpeauT
OTHOBpEeMEHHO (popMHpOBaHWE U pe3epByapa BO30YyIUTENs MHPEKIUH B 3TOH BO3PacTHOU
TpyIIe — OCHOBHBIX M MOTEHIINAIBFHBIX HCTOYHUKOB POTaBUPYCHOM MH(EKIUH. JTO CyIie-
CTBEHHO OTPA3HTCs B MOCIeayomeM Ha pa3BuTuu D11 Bo BceX Apyrux BO3PACTHBIX FPYIIax
JIETEH.

BriBoabI

1. ExatepuHOypr — TeppuTopus KpaitHe HeOIaronoaydHas Mo 3a00JieBaeMOCTH POTaBH-
PYCHOUM MH(EKIMEH ¢ TeHICHIIMEeH HEYKIIOHHOTO POCTa 3MUIESMHUYECKOro mpoiiecca. Ha mo-
JIIO0 3TOTO METarojiuca MPUXOIUTCS TIOYTH IOJIOBHMHA citydaeB (45,9%) 3aboneBaeMoCTH,
peructpupyemoii B CBepAJIOBCKOM 0071acTH;

2. I'pynmoit pucka 3apakeHust U 3aboieBaHus ABJIstoTCS Aetu ot 0 1o 3-x jer, 3a6oie-
Ba€MOCTh CPEAM KOTOPBIX JOCTUTACT A0 75%, a moKa3zaTeau MHIUACHTHOCTU MPEBBIIIAIOT
TaKOBBIE CpPeAU JeTe BO3pacTHHIX Tpyni 3-6 u 7-14 net B 4 u 29 pa3 COOTBETCTBEHHO;

3. Ilpenynpexnenne 3a00JIeBaeMOCTH ITyTEM BaKIIMHONPOGUIAKTUKY cpenn aereid ot 0
0 3-X JeT 00ecmeuuT «OTHOCHTEIHHOE SIUICMUYCCKOE OJaromosydue» TEPPUTOPUU B
Oymkaiimue Tpu roga. ExatepuHOypr u3 Tepputopun HeOIaromony4Hol mo 3adoyieBaeMo-
CTH TIepeiIeT B CTaTyC «OJIaromoyqHOro», 9TO OTPA3UTCs, B IIeJIOM, B Ha 3a001eBaeMOCTH
Bcero HaceneHus: CBEpIIOBCKOM 00J1acTH.

JINTEPATYPA

1. An. P.H., KocoBa A.A., Banosa E.M., TperbsakoBa H.H., FOposckux A.1. OcHOBHbIE TEHIEH-
UM PA3BUTHSA SMTUAEMUYECKOTO TIpoIiecca pOTaBUPYCHOW HHMEKINN Ha CpeJHeM Y palle MTyTH ONTH-
MHU3aIMHA SIUIASMHOJIOTHYeckoro Hamazopa // Marepuanbl XI cbe3mga Bceepoccuiickoro HaydHO-
npaktudeckoro OOIMmEcTBa SMUAESMHOIOTOB, MHKPOOHOJOrOB W IMapa3uTolioroB / «ObecrneueHue
SMHUIEMHOJIOTUIECKOT0 OIaromoIydrs: BBI30OBB M perieHus», MockBa, 16-17 Hos0ps 2017 roxa.
C. 333-334.

2. bpuko H.H., T'openoe A. PoraBupycHass WH(EKIHs: COBPEMEHHBIH B3IJIsa Ha mpobiemy //
Menuiuackuii BectHHK Ne 14-15 (663-664) 26 mast 2014 r. Croerinpoekt «MBy: BakiuHoOpohuiak-
tuka. — C. 10-11.

3. bapanoB A.A., Hama3zoBa-bapanosa JI.C. ®denepaibHble KIIMHUYECKHUE peKoMeHaauun Bakuu-
HOMpO(DUITAKTHKA pOTaBUpYyCHOU MHpekuu y aereit, Mocksa, [Tequarp, 2016 rox, c. 6-38.

4. Masackmii H.A., Mastackuii A.H., Kynuuenko T.B. PoraBupycHas MHQEKIHS: STHIEMHOIO-
TS, TTaToNorysl, BakiuHonpodunaktuka // Becthuk PAMH. 2015,1: 47-55.

5. ecrakoBa U.B. TBOY BIIO MI'MCY um. A.W. EBmoknmoBa Munsnpasa Poccun / Porasu-
pycHas uapeknus / TOM 15, Ne 12, CONSILIUM MEDICUM, 2013.

BUOI'PA®USA

Sl paboraro B 00acTH MEAWIIMHBI U CHEITHAIA3UPYIOCH IO 3MHASMHOIOTHH. PaboTaro
notienToM kKadenpsl snuaemuonorun GIBOY BO «Ypanbckuii rocyaapCTBEHHBIN MeTu-
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OUMHCKUH yHUBepcuTeT» MunzapaBa Poccun, r. ExatepunOypr. O0macTs MOMX Hay4YHBIX
HMHTEPECOB BKIIIOYAET SMHUIEMHOJIOTHIO U OOIIECTBEHHBIEC HAYKH.

EPIDEMIOLOGY DIAGNOSTICS OF ROTAVIRUS INFECTION.
GROUND OF VACCINE PREVENTION WITH THE PROGNOSIS
OF DEVELOPMENT OF EPIDEMICS PROCESS

R.N. An', A.A. Martynova’, S.S. Toporkov’

"Ural state medical university, Department of epidemiology
*Center for hygiene and epidemiology, Ekaterinburg, Russia
E-mail: vthay@mail.ru

Annually 130 million cases of rotavirus infection registered in the world. In Russia in a
sum OKAS arrives at to 87%. Striking children aged 6, rotavirus infection inflicts substan-
tial harm to the health of child's population. Economic damage inflicted by this infection in
the world exceeds 6,5 milliards of roubles in a year.

By the retrospective analysis of morbidity for 1996-2017 the basic displays of epidemic
process are educed the rotavirus infection of population of Ekaterinburg.

In the long-term dynamics of morbidity the tendency of steady height is marked with
three following after each other periods by duration 6-8. Every subsequent cycle was char-
acterized more than 3th the multiple height of morbidity. On the whole, morbidity for
22 grew more than in 17 times.

Rotavirus struck, mainly, children to 3th, unorganized in preschool educational organi-
zations (75%). The indexes of incident in this age-related and social group exceeded such
among children 3-6 and 7-14 in 4 and 29 times accordingly. The expressed winter-spring
seasonality of morbidity is marked. On the seasonal getting up was to 74,2% of annual mor-
bidity with an actual seasonal raise, equal 48,2%.

The presence of negative cross-correlation connection is set between morbidity and
temperature of air (» = 0,7). At a temperature equal minus of 200C activation of epidemic
process was marked.

The presence of middle degree of cross-correlation connection is set between morbidity
and frequency of accidents in the cold water systems. (» = 0,5).

The folded epidemic situation requires the necessity of perfection of the system of epi-
demiology supervision after an infection. By effective direction of management rotavirus
infection presently is vaccine prevention [3].

During organization of planning of vaccine prevention for children it is 1 to possible to
attain "epidemic prosperity" already in the nearest three years, as a result of prevention of
morbidity both among inoculation and among the children of more senior age-related
groups.
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CYJAEBHO-MEJUIUHCKASI XAPAKTEPUCTUKA IMIOBPEXIEHU
IIPU NAJEHUSAX C BBICOTBI 1 COBCTBEHHOI'O POCTA

H.M. Bypanky:iosa', O.HU. XBan’, B.A. A61ykapumos’

1 . N N
Tawkenmckuii Ileouampuueckuiit Meouyunckuiit Uncmumym. Yzoexucman,
2
Tnasnoe 61opo CM3I Munucmepcmea 30pasooxpanenusn Pecnybnuku Yzoexucman
hoi8@yandex.ru

ITo mpoBeneHHBIM MCCIIEIOBaHUAM OB M3Y4YeHBI OCOOCHHOCTH TPaBM, IOJTy9€HHBIX B
CIIy4asx CMEPTENIBHBIX UCXOJIOB MPH MAJECHUSX C BBICOTHI U COOCTBEHHOTO POCTa, UTO IMPH-
BEJIO K BBIBOJIAM, YTO TNPH MaJeHUSAX C BHICOTHI YacTO HAONIONAIOTCS COYETAHHBIE TPaBMBI
KOTOpBIE MaJI0 HaOJTIOTAACh TIPH TIA/IGHUSAX C BBICOTHI COOCTBEHHOTO POCTA.

AKTYyaJlbHOCTH

CyneOHO-MeUITMHCKAS IKCIIEPTH3a TPABM MOIYICHHBIX MPH MAACHUSIX C BEICOTHI, XOTS
SIBJIICTCS MajiO0 M3YYCHHBIM BOIMPOCOM, MPEJACTABISIOT COOON JTOCTATOYHO CJIOKHBIM BUJ
9KCIEPTH3, 0COOEHHO TIPH HEOOXOAWMOCTH Pa3NYMs W ITUATHOCTHKH IMTOBPEXICHUH BO3-
HUKIIUX TIPH TAJIEHUSX C BBICOTHI U COOCTBEHHOTO pocTa. C TOYKH 3peHHs CyaeOHO-
MEMIIMHCKON 3KCIEePTH3bl OJHUMH M3 HanOOJee CIOXKHBIX U TPYIAHO JUATHOCTHPYEMBIX
BUJIOB TPaBM SIBJISIOTCS TPaBMBI, MOyUYE€HHBIC MPHU MAJCHUSIX C BBHICOTHI M COOCTBEHHOTO
pocra. Ilpu sToM HEeoOX0mMMO, 9TO OMOMEXaHWYECKHE ACTIEKTHI TPABMBI IIPH MAaJEHUSIX C
BBICOTHI, TI0 CPAaBHEHUIO C JIPYTMMH TPaBMaMH, ¢ CyAeOHO- METUIIMHCKOW TOYKHU 3PCHUS
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W3YYCHBI HEJIOCTAaTOYHO. MHOTHE aCHEeKThl JJAHHOW MPOOIEMBI OCTAIOTCS HEHCCICI0BaH-
HEIMH. Kpome Toro, B coBpeMeHHOW CyacOHO-MEIUIIMHCKOW JMTEpaType BCTPEUAIOTCS
‘IpCSBBI'—IE:lfIHO MaJIO JaHHBIX, CBA3AHHBIX C U3YyYCHUCM HOBpe)KIleHI/Iﬁ npu nmagcHusAax ¢ BBI-
COTBI COOCTBEHHOT'O pOCTAa.

Hcxons w3 BBIMIEH3IIOKEHHOTO, SKCIIEPTHAS MPAKTHKA TPeOyeT pelleHus psiia BOIpo-
COB, BO3HHKAIOIMINX TPU PAa3IMYHBIX BUAAX MaJeHUH (C BBICOTHI, C BBICOTHI COOCTBEHHOTO
pocTa) AJiA COMOCTaBICHUS U BBIABICHUS PAa3IUYMi dTUX TPaBM, UYTO CBHUIETEIBCTBYET O
HEOOXOAMMOCTH pPa3pabOTKH, IU(EPEeHIINATEHO-TUATHOCTHIECKIX KpPUTEPHUEB CyIeOHO-
MEANIMHCKOIN OIIEHKH MOBPEXACHUH (TpaBM) MOIYYECHHBIX IPHU MAASHHSIX C BBICOTHI U C
BBICOTHI COOCTBEHHOTO pocra. (2,3).

Heab uccienoBaHUs: BEISBICHUS Pa3INunil B MOBPSKIACHUAX (TpaBMax), MOJTyUYESHHBIX
NP TaJEHUSIX C BHICOTHI M COOCTBEHHOTO POCTa I pa3paboOTKU KPUTEPHEB OIEHKH IT0-
BPEXJISHUI MPH MaJEHUAX C BHICOTHI U C COOCTBEHHOTO POCTa.

MatepuaJjbl M METOABI

MarepuanaMu ucciegoBanus ObUTH 82 apXUBHBIX 3aKIIOUEHHUH CyIeOHO-MEIUIUHCKIX
9KCIEPTU3 IO MIOBOAY CMEPTEJIBHBIX NMAJAECHUM C BBICOTHI U C BBICOTHI COOCTBEHHOI'O POCTa
Ha 6a3e riaBHOrO bropo cynebHO-MenuIMHCKON 3KkcnepTus3sl PY3. mo moBoay maaeHuit ¢
BBICOTBI C PA3JIMYHBIX BBICOT KaK HEHNPOM3BOJIBHO (CIIydailHO) TaK M MPOU3BOJIBHO (BCIE-
CTBHE YMBIIIUIECHHOTO HAHECEHHsI TPaBMBI) 3a 5 JIeT.

[Ipu npoBeneHn Uccieq0BaHus OB IPUMEHEH METOJ PETPOCIIEKTUBHOTO aHaIu3a pe-
3yJIBTaTOB MOP(OJIOrHIECKUX HCCIIENOBaHUH, CyIeOHO-XUMHYECKOE HCCIEIOBaHUE KPOBU
JUIl yCTAQHOBJIEHUS! KOHLEHTPALUHU aJKOTOJIsl, MPOMU3BOIUBIINECS B CYAEOHO-XMMHUYECKUX
OTJIENCHUSIX METOJOM Ta3oBoi xpomotorpaduu. [Ipu mojacuere cpeiHUX Mokas3arenei Ba-
PHUOLIMOHHBIX PSIIOB HCIIONIB30Bascs MeTo]l CThIOZEHTA.

Pe3YHLTaTbI HCCJIea0BaHUA

B pesynprare uccnenoBanus ObUIO BBIIBICHO UTO cpeau MyxduH 58 (71%) cMmeprens-
HBIC TAJCHUS BCTPEUATINCh 3HAYUTEIBHO Yalle, YeM cpeau >keHiuH 24 (29%). JleranpHbie
MCXOJBI TIPH TAJICHUSIX C BBICOTHI U C COOCTBEHHOT'O POCTa PACIPEACIHIUCH MO0 BO3PACTY
crexyromuM oOpa3oM : cpean aeteit 1o 10 et — 3,6%, B Bozpacte ot 10 mo 20 xer — 5,4%,
ot 20 5o 30 mer — 14,5%, ot 30 no 40 net — 14%, ot 40 no 50 et — 19,4%, ot 50 o 60 ner —
13%, ot 70 net u crapuie — 12%. Yame najeHus: Co CMEPTEIbHBIX UCXOJI0M BCTPEUYATUCH B
40-50 nernem u B Bo3pacte oT 50 1o 60 JIeT TO ecTh UX MUK MPUXOJUICS HA KU3HEHHO aK-
TUBHBIN BO3pAaCTHOU MEPUOI.

lNocnutanusupoBanbl B cTanuoHapsl 89% OT 00IIEro Ymcia majieHud ¢ BBICOTHI COO-
cTBeHHOTO pocta u 30% cimydaeB MajieHUid C BBICOTHI OT OOIIEro KOJMYECTBa MAJCHUH C
BBICOTHI.

Ha mecTe mpowuciiecTBus CKOHYAIUCH MPU MAJAEHUAX ¢ coOCTBeHHOro pocta — 10%, a
MIpU MAJCHUAX C BBICOTHI — 68% ciydaes.

Anxorons B KpoBu o0HapyxeH y 31% mocTpagaBmunx, Mpy MajeHusIX ¢ COOCTBEHHOTO
pocta 'y 19% mocTpanaBUINX NP MaJE€HUSIX C BBICOTHI. AJIKOTOJIbHAs KOHLIEHTpPAIUs B Kpo-
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BU BapbupyeT ot 0,5 10 3,2 %o (mpomuie). Takas KOHIEHTpALMS Y >KUBBIX JIMI[ pacLCHH-
BAeTCA KakK OT JIETKOT'O 10 CHJIBHOT'O aJIKOTOJIBHOTO ONbSHEHHUS.

B comnocraBieHny BBISIBICHHBIX B 9KCIIEPTHBIX 3aKIIOUEHUSX TPaBM IpHU MaJCHUN C BbI-
COTBI U COOCTBEHHOTO POCTa OBLIM OMpeeNIeHBI CIECAYIONINE TIOBPEKICHN:

1. 3akpbITast 4epEemHO-MO3r0Basl TPaBMa C yIIMOOM I'OJIOBHOTO MO3ra U KPOBOU3JIHMSHU-
MU B KEIyI0YKH, 00O0JOYKH I'OJIOBHOTO MO3Ta — B ITOAABIISIONIEM OOJBIIMHCTBE CIIy4acB;

2. IlepenoMbl OCHOBaHHUS U CBOJIA UepeIa;

3. MHOXeCTBEeHHbIE YIINOBI BUCOYHBIX, TEMEHHBIX, ¥ 3aTBUIOYHBIX U IPYTHX 0oOIacTei;

4. CcaauHbl TYJIOBHIIA, JTUTA, BEPXHUX KOHCUHOCTEH;

5. KpoBonoareku, pa3oskKEHHbIE paHbl.

TpaBMbI 1 HX TSHKECTh 3aKOHOMEPHO YBEJIIMYUBAIOTCS C YBETMYEHUEM BBICOTHI MaICHHUS.
ITpu Gonplioi BeICOTE, OOJIEe XapaKTEPHO BhIPaskE€HbI TPAaBMbl BHYTPEHHHUX OPraHoB (Tynas
TpaBMa OPIOIIHOW M TPyAHOH obnacTell, pa3pbIBbl U yIIMObI IIEUCHHU, CENIC3EHKH, CEepala,
JIETKHUX, TIOYEK U JIp.), BHYTPEHHHE KPOBOTEUEHHS M OTPBIBBI OPraHOB OT aHATOMHUYECKUX
MecT. Kpome Toro ycraHoBieHo, IpH MaJCHUAX C BBICOTHI YaCTO HA0JIIOJAIOTCS COYETaHHBIE
TPaBMBbI C IEPEIOMaMH BEPXHUX M HIDKHUX KOHEYHOCTEH, I'PYJHOH KJIETKH, Ta30BBbIX KO-
CTEH, MO3BOHOYHOI'O CTOJI0A, YTO Majio HaOII0JaeTCs IPH MaJACHUSIX C COOCTBEHHOTO pOCTa.

BoiBoabI

IIpu cMmepTenabHBIX MANCHUSAX C BBICOTHI Yallle BCTPEUAIOTCS COUETAHHBIC TPABMBI, 3a-
KPBITBIE U OTKPBITBIE YEPEHO-MO3IOBbIE TPABMBI C YITMOOM TOJIOBHOTO MO3Ta C KPOBOH3-
JUSHUSIMA B KENyJ0YKH U TOJ OOO0JOYKH TOJIOBHOTO MO3Ta, BHYTPEHHHE IMOBPEXJICHHUS,
Takhe Kak TyIas TpaBMa XHBOTA, TPYAHOMN KJIETKH, pa3pbIBBl M YIIHOBI BHYTPEHHUX Opra-
HOB (TI€YeHH, CeJIe3eHKH, JISTKUX, cepala, modek u ap). [Ipu mageHusx ¢ coOcTBEHHOTO po-
CTa BCTPEYAIOTCS BHILIC H3I0KEHHBIE TPaBMBI TOJIOBBI, HO 0€3 coYeTaHus C TpaBMaMu
BHYTPEHHHUX OpraHoOB. Brijenenue u omnpenaeneHne KpuTepreB MOBPEXKICHUN TI0 XapaKTepy
MOP(HOIIOTUIECKIX N3MEHEHH JacT BOZMOKHOCTD CYJTUTh HE TOJIBKO O BBICOTE MAJACHHUS, HO
U 0 IEPBUYHON TOUYKE COyNapeHUs U HANPaBJIEHU yJapa O TBEPAYIO IIOBEPXHOCTb.
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3. Tomunmun B.B., KopcakoB C.A., Bynsrop M.O. O 6uomexaHu4eckux ycioBusx (Gopmupona-
HUS MOBPEXXICHUN TeNa MpH HaaeHuu ¢ BBICOTH // CymeOHO-MemummHcKas dkcreprusa. — 2001, —
T.44, N 4. - C. 8-11.

4. XBan O.U. IloBpexxaeHns: OpraHOB OpIOLTHOM ITOJIOCTH M MOYEK MPH TYIOoW TpaBme // Bpau-
acrimpat. — Ne 1.3 (50). — 2012. — C. 461-465.

BUOI'PA®USA

A, bypankynoBa Huropa Muxaiinosna, paboraio B o0nacTu cyaeOHO-MEIUIIMHCKON
9KCTIEPTU3bI U CIIELHMAIM3UPYIOCH TO 00Iel cyaeOHO-MeaquUMHCKON 3KkcnepTuse. Coucka-
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tenb Tamkentckoro Ilemmatpudeckoro Menumuackoro MucTutyTa kadenpsl «CyneOHOIM
MEIUITMHEI 1 MeAUIHUHCKOTo mpaBa» ¢ 2011 roma. O6GiacTh MOMX HAyYHBIX WHTEPECOB
BKJIFOYAET B ce0s MCCIIeIOBaHUs TpaBM U nudhepeHInanbHas TUarHOCTHKA TOBPEKICHUN
B CyZ€OHO-MEIUIIMHCKON SKCIIEPTH3E.

FORENSIC-MEDICAL CHARACTERISTICS OF DAMAGE WHEN FALLING
FROM OWN HEIGHT

N.M. Burankulova', O.I. Khvan?, B.A. Abdukarimov’

'Tashkent Pediatric medical Institute. Uzbekistan.
>The Main Bureau of forensic medical examination of the Ministry of health
of the Republic of Uzbekistan. hoi8@yandex.ru

A study was studied the characteristics of injuries in cases of deaths falls from height of
own growth, which led to the conclusion that falls from height are often observed associated
injuries which few were observed at falling from height of own growth.

Urgency

Forensic medical examination of injuries received from falls from a height, although it is
a little studied issue, are a fairly complex type of examination, especially when it is neces-
sary to distinguish and diagnose damage caused by falls from a height and its own growth.
From the point of view of forensic medical examination, one of the most difficult and diffi-
cult to diagnose types of injuries are injuries received from falls from a height and own
growth. It is necessary that the biomechanical aspects of injury in falls from a height, com-
pared with other injuries, from a forensic point of view, are not sufficiently studied. Many
aspects of the problem remain unexplored. In addition, in the modern forensic literature
there are very few data related to the study of injuries in falls from a height of its own
growth.

Based on the above, the expert practice requires the solution of a number of issues aris-
ing from different types of falls (from the height, from the height of its own growth) to
compare and identify differences in these injuries, which indicates the need to develop, dif-
ferential diagnostic criteria for forensic assessment of injuries (injuries) obtained from falls
from the height and from the height of (2,3).

The aim of the study: to identify differences in injuries (injuries) obtained from falls
from height and own growth to develop criteria for assessing damage from falls from height
and from own height.

Materials and methods

Materials of the study were 82 archive of the conclusions of the forensic medical exami-
nation regarding fatal falls from height from height of own growth on the basis of the main
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Bureau of forensic medical examination of the Republic of Uzbekistan. Regarding falls
from a height with different heights as spontaneously and randomly in 5 years.

The method of retrospective analysis of the results of morphological studies, forensic
chemical study of blood to determine the concentration of alcohol produced in the forensic
chemical departments by gas chromatography was used in the study. The Student's method
was used to calculate the mean values of variation series.

Research result

The study found that among men 58(71%) fatal falls were much more common than
among women 24 (29%). The fatal outcomes in falls from height and from own height were
distributed by age as follows: among children under 10 years — 3.6%, aged 10 to 20 years —
5.4%, 20 to 30 years — 14.5%, 30 to 40 years — 14%, 40 to 50 years — 19.4%, 50 to
60 years — 13%, 70 years and older — 12%. The most frequent fatal falls occurred in 40-
50 years and at the age of 50 to 60 years that is, their peak was in the life-active age period.

Hospitalized in hospitals 89% of the total number of falls from the height of their own
growth and 30% of cases of falls from the height of the total number of falls from the
height.

On meta reports died in falls from their own height-10%, and in falls from a height-68%
of cases.

The blood alcohol was detected in 31% of the victims, falls from own height from 19%
of victims of falls from height. Alcohol concentration in the blood varies from 0.5 to 3.2 %o
(ppm). This concentration in living persons is regarded as from light to strong alcohol intox-
ication.

In the mapping identified in the expert reports of injuries in falls from height of own
growth and has identified the following injuries:

1. Closed craniocerebral trauma with a brain injury and hemorrhages in the ventricles,
the shell of the brain-in the vast majority of cases;

2. Skull base and vault fractures;

3. Multiple injuries of temporal, parietal, and occipital and other areas;

4. Body abrasions, face, upper limbs;

5. Bruising, burning wounds.

Injuries and their severity naturally increase with the height of the fall. At high altitude,
more pronounced injuries of internal organs (blunt trauma of the abdominal and thoracic
areas, ruptures and bruises of the liver, spleen, heart, lungs, kidneys, etc.), internal bleeding
and separation of organs from anatomical sites. In addition, it is established that in falls
from a height, combined injuries are often observed with fractures of the upper and lower
limbs, chest, pelvic bones, vertebral column, which is little observed in falls from its own
growth.

Summary

In fatal falls from a height more often there are combined injuries, closed and open
craniocerebral injuries with a brain injury with hemorrhages in the ventricles and under the
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shells of the brain, internal injuries, such as blunt trauma of the abdomen, chest, ruptures
and bruises of internal organs (liver, spleen, lungs, heart, kidneys, etc.). Falls from own
height meet the above stated injuries to the head, but without combination with injuries of
the internal organs. The selection and determination of damage criteria by the nature of
morphological changes will make it possible to judge not only the height of the fall, but also
the primary point of impact and the direction of impact on the hard surface.
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CYAEBHO-MEJIUILHNHCKAS OINEHKA IIEPBUYHBIX
U BTOPUYHbIX BHYTPUCTBOJIOBbIX KPOBOU3JIUSHUM
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Jns enquHOrO moaxona K CyAeOHO-MEIMLIMHCKON OLIEHKE BHYTPHCTBOJIOBBIX KPOBOM3-
nusiHUH, oOpasoBaBiumxcsi B pesynbrate UMT, mpekae Bcero, HEOOXOOUMO IaTh YETKOE
ompezesicHue KPOBOM3IMSHUN C SKCHEPTHOH TOUYKM 3peHHs B LesoM. JlaHHBIE KpUTEpHUU
MOBBIMIAIOT OOBEKTUBHOCTh 3KCIIEPTHBIX 3aKIF0UEHHH MPH PEIIEHUH BOIIPOCOB, CBA3aHHBIX
C OKCTIEPTH30M YepEerHO-MO3TOBON TPaBMBI.
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B coBpemeHHBIX ycnoBuUsAX depenmHo-Mo3roBas TpaBMa (UMT) 3annMmaet Beayiiee MECTO
Cpely OCHOBHBIX BHJIOB MEXaHNYECKOW TpaBMBIL. IIpu 5TOM Hepenko Tymasl TpaBMa rOJIOBBI
COTIPOBOXK/IAETCS] BOBJIEYEHUEM B MATOJIOTUYECKHI MPOIECC CTBOJIIOBBIX CTPYKTYpP TOJOBHO-
TO0 MO3ra Kak HEMOCPEJCTBEHHO B MOMEHT €€ NMPUYMHEHHUS, TaK M Yepe3 HECKOJBKO YacoB
M0CJIe TPAaBMBI, YTO NPUBOIUT K 0ojiee TSDKENoMy KiIMHHYeckoMy TedeHutro UMT u Bbico-
KO CMEPTHOCTH TaKHX IOCTPaJaBIINX, 0COOEHHO B IIEPBbIEC Yachl U B IIEPBbIE CYTKHU IOCIE
TpaBMHI [2, 6, 8].

Hns equHOrO Moaxona K CyAeOHO-MEOMLIMHCKON OLIEHKE BHYTPHCTBOJIOBBIX KPOBOM3-
TUSHUN, oOpa3oBaBmUXCS B pe3ynbrare UMT, mpexae Bcero, HeoOXOIUMO JaTh YETKOE
OTpe/IeIICHIE KPOBOMBIUSHAN ¢ MEAUIIMHCKON TOYKH 3peHUS B IIeoM. [3, 4].

B 3aBucHMMOCTH OT NPUYMHBI BO3ZHUKHOBEHMSI BHYTPHCTBOJIOBBIX KPOBOM3IUSHUI MO-
CIIeHUE MOAPA3ACIAIOTCA Ha IIEPBUYHBIE BOZHHUKAIOIINE OT TPAaBMaTHUECKUX BO3JECHCTBHN
Ha CTBOJIOBOW OTJEJ IOJIOBHOTO MO3ra B MOMEHT NMPUYMHEHHUS TYNOW TPaBMBI T'OJIOBHI, U
BTOPHYHBIE 00pasyroluecs B pa3IMyHble BPEMEHHBIE CPOKH TIOCIE MPUYHHEHHUS TPaBMBI,
KaK CJICJICTBUE Pa3BUTHs BHYTPHUCPEIHBIX OCIOXHEHHMH: OTEKa M/MIM HAOyXaHHs, AUCIIO-
Karww, yIemiieHus mosra. [1, 4, 7, 10].

Takum 006pa3oM, yCTaHOBIIEHHE MEPBUYHBIX U BTOPHUHBIX BHYTPHUCTBOJIOBBIX KPOBOU3-
TUSHUHM, 00pa3yoLIMXcsl B pe3yibTaTe TYNOH TpaBMbI T'OJIOBBI, MMEET NPHHLUIHAIBHOE
3HA4Y€HHE HE TONBKO VI CyA€OHO-MEAMLUHCKHUX SKCIEPTOB, HO M AJISI Bpauel CMEXHBIX
CHeIUaIbHOCTEN (HEHPOXUPYPTOB, TPABMATOJIOTOB U JIp. ).

Henp ucciaeqoBaHuA: IPOBECTH CPABHUTEIBHYIO KOMIUIEKCHYIO OLEHKY KIMHHUUYECKUX
MIPU3HAKOB BHYTPHUCTBOJIOBBIX KPOBOM3ZJIMSIHHUNA MPH YEPENMHO-MO3IOBOM TpaBME C Makpo H
MUKPOCKOITMYECKUMHU JTaHHBIMH HCCIEJOBAHHS TOJIOBHOTO MO3ra C IENbI0 YCTAHOBJICHHUS
ocobeHHOCTEH CylneOHO-MEeIUIMHCKON Iu(depeHInaIbHON OUarHOCTUKA TEPBHYHBIX H
BTOPUYHBIX BHYTPUCTBOJIOBBIX KPOBOU3IUSHHI.

Marepuanbsl 1 METOIb! UCCIENOBAaHUS: AJIs1 YCTAHOBJICHUS XapaKTepHBIX 0COOEHHOCTEN
cyneOHO-MEeTUIIMHCKON T PepeHIIHaNbHON THarHOCTHKH BHY TPHCTBOJIOBBIX KPOBOH3IIHS-
HUH NIPH YePETHO-MO3TOBOH TpaBME B IIOBCETHEBHOM SKCIIEPTHON MpaKTHKe ObLI MPOBEICH
aHanu3 125 3KCepTHHIX 3aKIFOUEHUN.

C 3Toif 1enbI0 ObIIM UCTIONB30BaHbI CTaHAPTHOE 000pYNOBaHUE OTICICHHN CyIeOHO-
MEAMLIMHCKON 3KcnepTussl blopo; MHKpOCKOI, MHKpPOTOM, TepmoctaT, 10% pactBop
HelTpanbHOTO (QopManuHa, napaduH, OIpEeAMETHbIE U MOKPOBHBIE CTEKJIA, PEAKTHUBBI VIS
MPUTOTOBJIEHUS CTAHJAPTHBIX TUCTOJIOTHYECKUX OKPAacoK (FeMaTOKCWJIMH U 303UH, 110 Ban
I'm3ony, Beiirepry, Mamnopu, Kaccony, 3unapcony, llInunemeitepy, ®ensreny, Huccmro,
Ha ¢ubpus, [ndd-peakrus).

Pe3y.m>TaT1>1 HCCJIeJOBAHUA

I/I3yan'II/ICL 00CTOSTEILCTBA MNPOUCHICCTBUA U KIIMHUKA Yy MOCTpAaAaBLICTO IIOCJIC IIPpH-
YUHEHUSA EMY TYHOﬁ TpaBMBI T'OJIOBEI 110 MaT€puraiaM CIICACTBUSA. OOBEeKTUBHEIE JAaHHBIC O
TAKECTU TpaBMbl U COCTOAHUHM IMOCTPAAABIICTO IMOJYyYald U3 MEAUIMHCKHUX NOKYMCHTOB
(COHpOBOI[I/ITeJ'IBHOFO JIUCTa CKOpOﬁ noMouu, uCTOpruu 60HG3HI/I).
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B pesynprare Obu10 ycTaHosneHo, uto it UMT conpoBoknaromuxcsi 00pazoBaHHEM
MEPBUYHBIX BHYTPHCTBOJIOBBIX KPOBOMIIHSIHAN, XapakTepHO OBLIO pa3BUTHE KOMAaTO3HOTO
COCTOSIHMSI y TIOCTPAJaBIINX (BBIKJIIOUEHHE CO3HAHHUS C MOJHOW YTpaToil BOCHPHUATHSA
OKpY’KaloIllero MHUpa, CaMoro ceds W APYrHX MPHU3HAKOB IICUXMYECKOH NESTETbHOCTH) T0-
cJie MPUYMHEHUS TPaBMbl U A0 HACTYIUICHUSI CMEPTH.

Ha xommbrotepHO#t ToMorpamme rojoBHoro mosra (KT-mo3ra) mepBuUYHBIE BHYTPHCT-
BOJIOBBIE KPOBOU3IUSHUS BBIABIISIOTCS B BUJE OKPYTJIBIX MU BBITAHYTHIX 30H TOMOTE€HHOTO
MHTEHCUBHOI'O MOBBILIECHUS IJIOTHOCTH C YETKO OUYEPUECHHBIMU KPasiMU.

Cwmeprts nocTpamasmiero oT YMT ¢ mepBUYIHBIM ITOpaKEHUEM CTBOJIA MO3Ta, KakK IMpaBU-
JI0, HacTynaja OBICTPO B TeUeHHUE 1,5 4acoB OT MOMEHTa ee IPUYUHCHUSI.

OTCcyTCTBHE y NMOCTpajaBLIETO BCien 3a MPUYMHEHUEM TYNOH TpaBMBI FOJIOBBI KOMa-
TO3HOTO COCTOSIHHSI ¥ TIEPBUYHO-CTBOJIOBOM HEBPOJOTHYECKONH CHMIITOMATHKH OOBEKTHB-
HBII KIMHUYECKUI KPUTEPUI BTOPUYHOIO XapaKTepa BHY TPUCTBOJIOBBIX KPOBOU3IUSHUN.

Eme ogauM noka3aTenbHBIM KIMHUYECKUM IMPU3HAKOM BTOPHUYHBIX BHYTPHUCTBOJIOBBIX
KPOBOM3IUSHUMN ABIAIOTCS pe3ynbTarbl quHamudeckux KT-uccnemoBanuii mosra, a umeH-
HO, OTCYTCTBUE 30H TOMOT'€HHOI'O MOBBIIIEHNS INIOTHOCTH B CTBOJIOBBIX OTAENIaX MO3ra IpH
nepuyHoM KT-nccnenoBanuu U nosiBieHUE TaKOBBIX Iy MOBTOpHBIX KTuccnenosanusx.

Cwmepth noctpagasiiero or UYMT ¢ BTOPUYHBIM MHOPa)XKEHUEM CTBOJA MO3ra MOXET
HACTYTIHTh B JTI000€ BpeMs ITOCJIE TPAaBMBI, HO IIPEUMYIIIECTBEHHO HE paHee YeM depes 1,5-2
yaca OT MOMEHTA €€ IPUYNHEHMS.

KpoBousnusHus B CTBOJIOBON OTZIEN MO3ra OLIEHUBAIOT B KOMITJIEKCE C TTOBPEXKACHUSAMU
MSTKUX TTOKPOBOB T'OJIOBBI, KOCTEH deperna, 000JI04YeK U OOJBIINX MOTyIIapuii Mo3ra.

[ mepBUYHBIX BHYTPUCTBOJIOBBIX KPOBOM3IHUAHUHN XapaKTepeH CIASAYIONINI KOMIUIEKC
OOLIMX MaKpOCKONMUYECKHX IPU3HAKOB: HE3HAUMUTENbHBIE pa3Mepbl KPOBOM3NMMAHUN (OT
MBUIEBUIHBIX IO OYaroBbIX nuamerpoM 1o 0,2cM); 4eTKHe TPaHUIBl C OKpYXKaroIlehd ux
MO3TOBOM TKaHBIO, B KOTOPOH OTCYTCTBYIOT KaKHe-JIMOO MaKPOCKOIIMYECKH BHIUMBIC H3-
MEHEHHMSI;, JIOKaIM3alus BHYTPHCTBOJOBBIX KPOBOM3IUSHUM Ha OTPaHHYEHHOM YYacTKe,
ACHMMETPUYHO, W30JUPOBAHHO, B JaTepajbHBIX OTAENax CTBOJA (HOXKKAaxX MO3ra, IOJ I0-
KPBIIIKOM Mo3ra u BaponmeBa Mocra, y crenkn CHiibBHEBa BOJOIIPOBO/IA, BEPXHUX U CPe-
HUX HOXKKaX MO3XeuKa); OTCYTCTBHE KaKHUX-TH00 MPU3HAKOB U3MEHEHUIl TOJIOBHOTO MO3Ta,
YKa3bIBAIOIIMX Ha HaJMYMe MaKpPOCKOMMUYECKH BUAMMBIX MOCTTPABMATUYECKUX OCIIOKHE-
Huit UMT (cnaBneHwue, AucioKamus, yieMIeHHe, OTeK, Ha0yXaHHe MO3ra); HATHIue KOHTY-
3MOHHBIX 0YaroB B OOJBIIMX TONYHIAPHAX MO3Ta M MEpeIoMOB KOcTell ueperna (0CKompya-
TBIX, BAABJICHHBIX JINOO MPOTSHKCHHBIX JIMHEHHBIX, PACTIPOCTPAHSIOMINXCS HA MPOTHUBOIIO-
JIOKHYI0 OT MeCTa MPUIOKEHUs: cuibl cTopoHy) UMT ¢ oOpa3oBaHneM BTOPUYHBIX BHYT-
PUCTBOJIOBBIX KPOBOU3JIMSAHUNA BCTPEUAETCS IPEUMYILIECTBEHHO B TE€X CIy4asx, KOrjaa yaap-
HOE BO3/ICHCTBUE HE TOJIOBY HE3HAUMTENHHO, ACHCTBYET B TAHTCHIIMAIBHOM WIIH LIEHTPAJIhb-
HOM HaIpaBJICHUH, & MECTOM TPHIIOKEHUS CHJIBI SIBISIFOTCS 3aTbUIOYHAS, IOOHO-TTHIEBas U
Bucounsle obmactu (I, I1, 111, IV tumer mexannzma npuauHeHus YMT).

Jig BTOPUYHBIX BHYTPHUCTBOJIOBBIX KPOBOHM3IMAHUN XapaKTepeH CIeAyIOMMHA KOM-
TUIEKC: pacIpOCTpaHECHHUs B MpefesiaXx CTBOJIA MO3ra; OecopsiIOYHOE PacloioKeHNE B Me-
IUanbHBIX OTIENax CTBOJA, yalle Ha rpaHuile BaponueBa MocTa M cpegHEro Mosra c pac-
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MPOCTpaHEHUEM Ha TIy0OXenekallue OTIENbl MOCTa BILIOTh 0 POMOOBUIHON SIMKH; pa3-
MBITOCTh TPAHHIl MEXAY KPOBOMZIISHHUSIMHA U OKPYXKAIOIIeW WX MO3TOBOW TKaHBIO; HAJH-
4que€ 110 Kpar WJIN BOKPYTI KPYIIHBIX I€éMOpparn4eCKux @OKyCOB MCIJIKUX HCEU3MCHCHHBIX
KPOBOU3IUSHUMN; MPONMUTHIBAHUE YYACTKOB MO3TOBOM TKaHH, MPUJICKALIUX K BHYTPUCTBO-
JIOBBIM KPOBOUBJIHSHHSM, KPOBSHBIM MTUTMEHTOM JIN00 0OHApYKEHHE B 3TUX Y4acTKax oya-
TOB TEMOPPArnvdecKoro MM HIIEMHYECKOTO HEKPO3a; PacIIMpeHNe OOKOBBIX JKEIYyAOYKOB
MO3ra; MsITKast WK JpsiOiiasi KOHCUCTCHIIMS BEIIECTBA CTBOJIOBOTO OTJIEa MO3Ta; aCHMMET-
PUYHOCTh TIOJKOPKOBBIX SIIEp W/WIH SKEeTyJOYKOB MO3ra; OOHapyXeHHe ITHaHOTHYHBIX
Y9acTKOB KOpBI, B 00JacTH MPSAMBIX, OPOUTAIBHBIX, MAParHIIIOKaMIOBBIX JHOO OKIWITH-
TaJIbHO-TEMIIOPAJIbHBIX U3BUJIUH, BI)I6yxaHI/Ie HaJ MOBCPXHOCTBIO MO3Tra NpAMBIX (napamn—
MOKAMIIOBBIX, JTHOO TMOSICHBIX) W3BHJIWH; OOHapy»XeHHE "CTPaHTYJSIIIMOHHBIX" OOpo3a Ha
MUHIAJEBUIHBIX JOJIbKaX MO3XKeuka (peke Ha MOBEPXHOCTH IOSCHBIX JMOO Maparuiio-
KaMITOBBIX I/I3BI/IJII/IH); OOIHOCTOPOHHEE MJIM ABYCTOPOHHEC U3MCHCHUC MPAMBIX I/I/I/IJII/I napa-
TUNIIOKAMITOBBIX M3BUJIMH MO3Ta; KOHTY3WOHHBIC OYard B OOJBINUX TOJYIIAPUSX MO3ra U
MOBPEXKICHUS KOCTEH Yepera MOTyT OTCYTCTBOBATh.

J1 IepBUYHBIX BHYTPHCTBOJIOBBIX KPOBOHMBIIHASIHUHN XapakTepeH CIEAYIONIHA KOMIUIEKC
OOIINX MUKPOCKOTIMYECKUX MPU3HAKOB: HE3HAUUTENIbHBIE Pa3Mephbl KPOBOUIIHSIHUN (TIepH-
apTepualbille U B BHJE MEIKUX OYAXKKOB); JIOKAIH3AIHS TeMOpPpParud B IMPOBOJIHUKOBBIX
CTpyKTypax (mapasepHble 30HbI); ACHMMETPUIHOE PACIOJIOKEHIE KPOBOMBIHUSIHIM, OIHO-
CTOPOHHOCTb U 000COOJIEHHOCTh TEMOpparuu ApYyTr OTJIeTa, OTCYTCTBHE TPaHYJIOLUTOB U
M3MEHEHHU COCYIUCThIX CTEHOK B FEMOpPParnyecKux ouarax; MOJHOKPOBHE COCYIOB pas-
JUYHOTO BUJA W KamOpa; OTCYTCTBHE, JIN0O HATNYWE MepUPOKATHLHOTO (IEPUBACKYIISPHO-
TO W/WIH TIEPULEIUTIOIISIPHOTO) OTEKa CTBOJA MO3Ta; OTCYTCTBUE MHUKPOCKOITHYECKH Pa3iiu-
YUMBIX U3MEHEHUU CTPYKTYPBI HEHPOLUTOB U HEUPOTIUU (32 UCKIIOYCHUEM MOTPAHUYHOM
30HBI KPOBOUBIUSHUI; TJI€ MOTYT BCTPEUYaThCsl HEHPOHBI B COCTOSTHMH OCTPOT'O HaOyXaHus).

BropuuHble BHYTPHUCTBOJIOBBIE KPOBOMBIMSHHUS OTIMYAET OT HMEPBUYHBIX CIIEAYIOIIAs
COBOKYITHOCTh OOLIMX MHUKPOCKOIMYECKUX MPH3HAKOB: MOJUMOP(HOCTh KPOBOUBIHSHUIH C
npeobialaHueM KPYITHBIX OYaroB HaJl MEIKUMHU;, PACIOJIOKEHHE TeMOPparuy rpynnamMu U
CHUMMETPHUYHO B CTPYKTYPHBIX OOpa30BaHMIX CTBOJIOBBIX OTIEIOB MO3ra C TEHACHIUEH K
CIUSHUIO; HEOTHOPOIHOCTh TEMOPPATrHH; CKIIOHHOCTh K PACIPOCTPAHCHHUIO KPOBOM3IIHSTHIIMA
MO0 XOAYy TPOBOJHUKOBBIX CTPYKTYp U TIOCTOSHHOE HUX OOHApyXCHHWE B SIACPHBIX U
napasIepHbIX 30HaX Ha Pa3IMYHBIX YPOBHSX CTBOJA; "Pa3MBITOCTE" KOHTYPOB KPOBOU3IHS-
HUH (IPEerMYIIECTBEHHO KPYITHBIX) 33 CUET MPOMUTHIBAHUSA MOTPAHUIHON 30HBI T€MOIH3H-
POBaHHBIMH JIPUTPOIUTAMUA M (HOPMHUPOBAHUS OdYara IOJIHOTO WJIM YaCTUYHOTO HEKpO3a
MO3TOBOU TKaHH, HAaJMYHE TeHEePAIM30BAHHOTO BBEIPAKEHHOTO OTE€KAa Ha Pa3IMYHBIX YPOB-
HSX CTBOJIA; Ha0yXaHWE W TOMOTECHH3AITNS CTCHOK cocynoB ¢ ycmieHHol [IINK-peaknmeit;
MO3aWYHBIA XapaKTep HAPYIICHHUS CTBOJIOBOTO KpoBooOparieHus (depeqoBaHUE ITOIHO-
KPOBHBIX y4aCTKOB MO3TOBOM TKaHM C MApPETUYECKH PACIIMPEHHBIMU U JUCTOHUYECKUMHU
COCYZaMH C y9aCTKaMU MaJIOKPOBHS CO CIIABIIMMHUCS KaWIISIPaMU M CIIACTHYECKH COKpa-
HICHHBIMH apTEPHSIMU); TOJIUMOP(PH3M MATOIOTUIECKUX H3MEHEHHI HEPBHBIX KJIETOK (TIpe-
oOnanaHue HEOOpaTHMBIX M3MCHEHUH HEWPOIUTOB: TshKenoe 3aboieBanue mo Huccro,
UIIeMUYecKoe 3a0oeBaHme, "KIeTKU-TeHH'") KaK B IOTPAaHUYHOHN 30HE, TaK ¥ Ha HEKOTOPOM
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OTAAJICHUH OT IEMOPPArndeCKux 04arosB; ):[I/I(i)(byBHOG Ha6yxaHMe " pa3pCiKCHUEC MUCITIUHO-
BBIX BOJIOKOH; OTEK aCTPOLUTOB U OJIMTOACHAPOTIINU C IIOABJICHUEM JAPCHAXKHBIX CUHYCOB.

3akaouenue

Enuapiii moaxoa K cyneOHO-MEAUITMHCKOM OIIeHKEe BHYTPHUCTBOJIOBBIX KPOBOU3IHUSHUHN B
pe3ynbTaTe YepernHo-MO3rOBOM TpaBMbl HEOOXOINM JUIsl MPABUIIBHOTO TIOCTPOEHHS CyAe0-
HO-MEIULIMHCKOTO AuarHo3a. He mMeHbIee 3HaYCHUE 3TO UMEET U ISl IPABOOXPAHUTEIh-
HBIX OPTaHOB IIPH JKCIEPTHOM PEIICHUH PA3INYHBIX BOIIPOCOB CIEICTBHS O HETOCPEa-
CTBEHHOH NPUYUHE CMEPTU IPHU YEPEIHO-MO3TOBOM TPAaBME, MEXAHU3ME €€ NPUYUMHEHMUS,
CIOCOOHOCTH TMOCTPAAABIINX K COBEPIICHUIO CAMOCTOSITCIBHBIX aKTHBHBIX M IICJICHAIIPAB-
JICHHBIX JEHCTBUI TIOCTIEe IPUYMHEHSI TYTIOH TPABMBI TOJIOBEI H TIp.

[lorydeHHbIe pe3yNbTaThl MOBBHIMIAIOT OOBEKTUBHOCTH JKCIIEPTHHIX 3aKIIOYEHUN IPH
PEIICHUH BOMIPOCOB, CBS3aHHBIX C AKCIIEPTU30M YEPEITHO-MO3TOBOM TPABMBIL.
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BUOTI'PAD®USA

4, NamexanoB bepnumypar MaTxaHosud, paboTaro B 001acTi CyneOHO-MEIUIIMHCKON
9KCHIEPTU3bl. SIBistoch HauyanbHUKOM bropo CMO u rnaBHbIM Cyne0HO-MEIUIMHCKUM JKC-
neproMm Pecny6nukn Kapakanmakcran. Crnenuanusupyiocs Mo o0riei cyne0Ho-MeIuIIuHC-
Koit skcnieptuze. Couckarenb Kadeapsl cyAeOHON MEAULIMHBI U MEIUIIMHCKOTO MpaBa Tam-
keHTckoro Ilenmarpuueckoro Menunuuckoro MucTuTyTa. O0MacTh MOMX HAay4YHBIX MHTE-
pECOB BKIIIOYAET B ce0sl MCCIe0BaHUE OBPEXKCHUH Yeperna U roJI0OBHOTO MO3Ta.

FORENSIC EVALUATION OF PRIMARY AND SECONDARY INTRA-STEM
HEMORRHAGES IN TRAUMATIC BRAIN INJURY

B.M. Daljanov’, O.I. Khvan®, B.A. Abdukarimov’

1Republican Bureau of the Ministry of health of the Republic of Karakalpakstan
2The Main Bureau of forensic medical examination of the Ministry of health
of the Republic of Uzbekistan.
hoi8@yandex.ru

In modern conditions, craniocerebral trauma (TBI) occupies a leading place among the
main types of mechanical trauma. Often blunt trauma of the head is accompanied by in-
volvement of the brain stem structures in the pathological process both at the moment of its
infliction and several hours after the injury, which leads to a more severe clinical course of
TBI and high mortality of such victims, especially in the first hours and in the first day after
the injury [2, 6, 8].

For a unified approach to the forensic assessment of intra-stem hemorrhages, formed as
a result of TBI, first of all, it is necessary to give a clear definition of hemorrhages from a
medical point of view in General. [3, 4].

Depending on the cause of the intra-stem hemorrhages, the latter are divided into prima-
ry ones arising from traumatic effects on the stem of the brain at the time of causing blunt
head trauma, and secondary ones formed in different time periods after injury, as a conse-
quence of the development of intracranial complications: swelling and/or swelling, disloca-
tion, brain damage. [1, 4, 7, 10].

The aim of the study: was to conduct a comparative integrated assessment of clinical
signs nutritiology haemorrhage in traumatic brain injury with macro and microscopic find-
ings of research of the brain with the aim of establishing the characteristics of forensic dif-
ferential diagnosis of primary and secondary nutritiology hemorrhages.

Materials and methods

To establish the characteristic features of forensic nutritiology differential diagnosis of
hemorrhage in traumatic brain injury expert in daily practice, an analysis was conducted of
125 expert opinions.
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With this purpose used a standard equipment of the offices of forensic medical examina-
tion Bureau; microscope, microtome, thermostat, 10% solution of neutral formalin, paraffin,
slides and cover glass, reagents for the preparation of standard histological stains (hematox-
ylin and eosin, by van gizon, Weigert, Mallory, Kasson, Tinaroo, Spielmeyer, Rimspoke,
Nissly, fibrin, Schiff-reagent).

The results of the study

To study the circumstances of the incident and the clinic the victim after causing him
blunt force trauma to the head according to the materials of the investigation. Objective data
on the severity of the injury and the condition of the victim were obtained from medical
documents (accompanying sheet of ambulance, medical history).

As a result, it was found that for the TBI accompanied by the formation of primary in-
tra-stem hemorrhages, the development of a comatose state was characteristic of the victims
(turning off consciousness with a complete loss of perception of the surrounding world, of
himself and other signs of mental activity) after injury and before death.

On a computer tomogram of the brain (CT-brain), primary intra-stem hemorrhages are
detected in the form of rounded or elongated zones of homogeneous intense density increase
with clearly defined edges.

The death of the victim of TBI with primary lesion of the brain stem, as a rule, occurred
within a short time - 1.5 hours from the moment of its infliction.

Absence of an objective clinical criterion of secondary character of intra-stem hemor-
rhages in the victim after causing blunt trauma to the head of the comatose state and primary
stem neurological symptoms.

The death of the victim of TBI with a secondary lesion of the brain stem can occur at any
time after the injury, but mainly not earlier than 1.5-2 hours from the moment of its cause.

Conclusion

A unified approach to the forensic medical assessment of intra-stem hemorrhages as a
result of traumatic brain injury is necessary for the correct construction of the forensic med-
ical diagnosis. This is equally important for law enforcement agencies in the expert decision
of various issues of investigation of the direct cause of death in traumatic brain injury, the
mechanism of its infliction, the ability of victims to commit independent active and targeted
actions after causing blunt head injury, etc.

The obtained results increase the objectivity of expert opinions in solving issues related
to the examination of craniocerebral trauma.
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W3YYEHUE COBMECTHOI'O IEMCTBUS PEMAHTA/IMHA
N NOJACOAEPKALIUX ITPEITAPATOB HA KYJIBTYPY KIIETOK MDCK

H.B. 3y6enko'”, C.B. IlInnos', U.C. Koporenxwnii',
JLLH. I/IBaHOBal, C.B. IIBuaxo'?
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B paboTe n3yueHa TOKCHYHOCTh KOMOMHHPOBAHHOTO IPHMEHEHUs npernapara Pemanra-
IIMH C WOJICOICPKAITIMU MperapaTaMu B OTBITaxX in vitro Ha KynbType kierok MDCK. Ha
OCHOBAaHUM TIOJYYCHHBIX JTAHHBIX MpPOBElCHA OIEHKAa B3aWMOJCHCTBHS JIEKapCTBEHHBIX
CpenCTB Mo 3HaYeHUI0 kKomOuHaTopHOTO HHAeKca (Cl), mo metony Chou and Talalay.
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AKTyaJIbHOCTh TPOOJIEM, CBS3aHHBIX C 0E30MAaCHOCTHIO JICKAPCTBEHHOI'O B3aMMOJICH-
cTBHA, 00yCJIOBJIECHA IUPOKUM HCIIOIb30BaHUEM KOMOMHUPOBAHHOW TEpalMH U OOJNBLIMM
KOJIMYECTBOM TMpENapaToB Ha OCHOBE (UKCHUPOBAHHBIX KOMOWHAIMH JIEKapCTBEHHBIX
CPEACTB, B TOM 4HUCIIe Oe3pelenTypHBIX MpenapaToB, KOTOPbIE MPUMEHSIOTC 0e3 Bpaueo-
HOoro KoHTpois [1]. KomOmHMpOBaHHAs (apmakoTepanus MpeayCMOTpeHa CTaHIapTaMH
JICUCHHS M YaCTO HE MMEET alIbTCPHATUBBI B OHKOJIOTHH, (DTU3NATPHU, PEBMATOIOTHH, TICH-
XUATpUM, Kapauouoruu npu leueHnn BUY-uHeknnii 1 MHOTHX Ipyrux 3aboJieBaHU.
[IpumeHnsiemass B HacTosIlee BpeMs OIIEHKa 0e30MacHOCTH KOMOMHAIMK JIeKapCTBEHHBIX
CPEACTB XapaKTepU3YyeTCsl 3HAYUTEIBHON 3aBUCUMOCTBIO OT PALlMOHANBHOCTH (hapMaKoTe-
panuu, 4To IPUBOJUT K HENOOLEHKE PUCKA PAa3BUTHUS HEIPOTHO3UPYEMbIX HEXKEIATeIbHBIX
peaxiuii, BbI3BaHHBIX B3aUMO/ICHICTBHEM JIEKapCTBEHHBIX CPEJCTB [2, 3].

B pamxkax omenku 6e3omacHOCTH KOMOMHHMPOBAHHOH (hapMakoTepanuy MPHHIUIIHAAIb-
HOE 3HaueHHe uMeeT u3ydeHue 3(h(HPeKToB TOKCUKOIOTHUECKOIO B3aUMOACHCTBHS aKTUBHBIX
cyOCTaHIMIA, COCTAaBISAIOMNX KoMOUHaK0. OOBIYHO CBEACHHS O BO3MOKHBIX TOKCHYECKUX
3¢ dexTax npu COBMECTHOM IMPUMEHEHHUH JIEKAPCTB OCHOBAaHbI Ha JAaHHBIX O (papMakosioru-
YecKOM, OMOXMMHMYECKOM MM (hapMaKOKHHETHYECKOM B3ammozeiicTBuu. Crenyer mof-
YEePKHYTh, YTO TAaKOH MOAXO0J UMEET ONpENeIIEHHOE IPOTHOCTHYECKOE 3HAUEHHE TP OLICH-
Ke pUCKa pa3BUTHI MOO0YHOTO 3 (deKTa u ero MexaHn3Ma, HO He 3aMEHSET TOKCHKOJIOTH-
YEeCKMX HCCJIEJOBAHUMN, KOTOPHIE MO3BOJSIOT OLIEHUTh 3HAYMMOCTh TOKCHYECKHUX IpPOsBIe-
HUU IpU B3aUMOACUCTBUM JIeKapcTB [4].

B dapmaneBTHuecKOM acmeKkTe MOA — YHHKaJIbHOE JIEKAPCTBEHHOE BEILECTBO, SIBJISIO-
1Ieecsi OCHOBHBIM, aKTHBHOJACHCTBYIOIIMM HayauoM Ui OONBLIOrO YHCIa MEAWKAMEHTOB,
IIMPOKO MPHUMEHSAEMBIX B MEIWIIMHE M BETEPUHAPHH, MOCKOJIBKY OINPEAETSeT BBICOKYIO
OMOJIOTMUECKYI0 aKTUBHOCTh U PA3HOCTOPOHHEE (papMaKoIOrudeckoe NEHCTBHE ITHX IIpe-
napaToB. Mon obnanaeT IMUPOKUM CIIEKTPOM aHTUMUKPOOHOTO, GYHTHIIUIHOTO, aHTUI€IIb-
MUHTHOT'O, aHTUBHPYCHOTO U MPOTHBOIPOTO30iHOTO NeiicTBuit [5]. Ilpenapar Pemantaaun
Ha MPOTSHKEHUH MHOTHX JIET UCIOJB3yeTcsd KaK MPOTHBOBHPYCHOE CPENCTBO I MPOdH-
JIAKTHKU U JIEUYCHUS paHHUX craauil rpunmna. OnHako KOMOMHUPOBAaHHOE JEHCTBHE HOCO-
Jep KalluX MpenapaToB ¢ PeMaHTaguHOM 10 CHX MOp HE UCCIEI0BAHO.

Hean ncciefoBaHusi: H3YYUTh TOKCHYHOCTh KOMOMHUPOBAHHOTO MPUMEHEHUS Iperia-
pata PeMaHTanuH ¢ HOACOAEPKAIMMH IIperiapaTaMy B OIIBITAaX ix Vitro Ha KyJIbTYPE KIETOK
MDCK.

MarepHaJibl M METOABI

B uccnenosanuu Obljla UCIOJNB30BaHa IMepeBUBaeMas KyJlIbTypa KJIETOK MOYKH CO-
bakn MDCK (Madin-Darby canine kidney), momyuennas wu3 koiuteknuun ATCC
(American Type Culture. Collection, Manassas, VA). Kierku BbIpamuBany Ha mHTa-
tenbHOU cpene DMEM c nob6asnenuem 10%-HoTO pacTBopa ¢eTanbHON ObIUBEH ChI-
Bopotku (PBC) u pacTBopom anTHOMOTHKA-aHTUMUKOTHKA (100 EJI/Mn meHnuminmHa,
0,1 mr/mi crpentomurinaa u 0,25 mkr/min amdotepurinaa B) mpu 37 °C B atmMocdepe
5% CO:..

B pabote ucnonb3oBanu KoMMepyeckue npenaparst PemanTanus, Won6ananc, IMopu-
non-Hox, Momunon, Moke, AMuson u npenapar ®C-1 paspaborannsiii B AO «HIIIID» [6].
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OneHKy HUTOTOKCHYECKOr'0 JCHCTBUSI HMCCIENyeMBIX MpenapaToB WHAMBUIYaIbHO
¥ B KOMOMHANHAX MPOBOIUIIHN 110 CTAHIAPTHOW METOIUKE, PHA TTOMOIIHN HEUTPATBHOTO
kpacHoro [7]. Uepe3 72 4y mHKyOamMu C HCCIEAYEMBIM IpenapaToM pPacCUUTHIBAIU
L TKso (koHIEHTpauus BellecTBa, NpU KOTOpoi mpoucxonut rudens 50% knetok) [8].
AHanu3 xapakTepa B3aUMOJEHUCTBHUS MpemnmapaToB BEIMONHAIKW mo Mmetoxy Chou and
Talalay, mpu momormu mporpammuoro obecneuerus CompuSyn 10.1 (Compusyn Inc,
Paramus, NJ, USA) [9,10]. B3aumopeiicTBue IeKapCTBEHHBIX CPEACTB OLCHUBAIHU IO
3HaueHnI0 KoMOuHaTopHOTO MHAeKca (Cl). 3HaueHnss KOMOMHATOPHOTO MHIEKCA TPAKTO-
BaJld B COOTBETCTBUU coO cieayromen mkanon: CI<l — cureprusm; CI=1 — amauTUBHBIHA
adpdexr; CI>1 — aHTaroHU3M.

PesynbTaThl NpoOBEICHHBIX KOIMYECTBEHHBIX HMCCICAOBAHHUN MOABEPraluch 00paboTKe
TP TTOMOIIK METOoJa OAHO(GAKTOPHOTO nucIiepcHoHHoro aHanmms3a One-Way ANOVA, pas-
JUYHS CUATAN ToCTOBepHBIMU Tipu p<0,05.

Pe3yabTaThl M 00CyKIeHUA

J1st OTICHKM IIUTOTOKCHUYECKOTO JCHCTBUSA Ha KynbTypy kietok MDCK uccnemyemsie
mpernaparbl IPUMEHSUT KaK CaMOCTOSITENIbHO, a TaKXKe B KOMOMHAIUSIX Pemantamus/Mos-
OajaHc, PeMaHTaﬂHH/HOBHHOH—ﬁOH, PeMaHTaHHH/ﬁOHHHon, PeMaHTaﬂHH/ﬁOKc, PemanTta-
nun/Amvuson, Pemantagun/®DC-1. KonndecTBeHHas OIleHKAa TOKCHYECKOTO IEHCTBUS HCCIe-
JIyeMBIX TPEnapaToB B OMNBITAX in Vitro MPOBOAWIACH C HCIOJIB30BAHUEM HEHUTPaIbHOTO
KkpacHoro. Ha ocHOBe moryueHHBIX TaHHBIX ObutH paccunTanbl 3HaueHus I TKs,. Pesynbra-
Thl IIUTOTOKCUYECKOT0 JICMCTBHUSI MPEenapaToB MPYU MOHO BO3JEUCTBUHU Ha KYJIbTYpPY KIETOK
MDCK npezacrapnens! B Ta0m. 1.

Tabmuma 1
OneHka HTUTOTOKCHYECKOT0 AeficTBUS MPENapaToB HA MOJeJH KYJbTypsbI kieTok MDCK
HaumenoBanue npenapara IITKS0, Mr/mi1 akTUBHOTO BEIIIECTBA
OC-1 0,430
Nonuuon 0,190
[osumon-Mox 0,123
Ammnzon 1,808
Voke 0,138
Hon6ananc 0,029
PemanTagun 0,049

[lokazano, uTto Hanbosiee BBIPaKEHHBIM IIUTOTOKCHYECKHM JeiicTBHEM oOiagaeT mpe-
napatr Monbananc (L[TKsy — 0,029 mr/mi), a HauMeHee BBIpaXKEHHBIM Tpenapar AMH30H
(ITKso — 1,808 mr/mu).

46




BIOTECHNOLOGY, CHEMISTRY AND SOCIAL SCIENCES (workshop A)

Pe3ynbTarhl IIUTOTOKCHYECKOTO ACHCTBUS KOMOMHaiuii PemaHTanuHa, ¢ Moacoaepxka-
IIMMHU TIpernapaTaMmu ﬁonGanch, HOBHHOH-ﬁoz{, ﬁommon, I7101<c, Ammzon u ®C-1 B nma-
na3oHe /103, 00ecleunBarOIInX MNP HHANBHAYyaIbHOM npumeneHun 50% s¢ddext (L[TKs5)
MPEJICTaBJICHBI B TA0. 2.

Tabmnuua 2
Jo3bl npenapatos u 3Ha4eHusi CI npu KOMOMHUPOBAHHOM BO3/CHCTBHH
q q D', MI/Mi1 aKTHBHOTO Dm?, Mr/mi
AUMCHOBAHHE AaNMCHOBAHHE BeIeCTBa AKTHBHOLO cr
npenapara A npenapara b
IIpenapar A [Ipenapatr b BEIIECTBA
OC-1 0,430 0,507 2,018
Vommuon 0,190 0,219 1,718
Tosunon-Kox 0,123 0,100 1,132
Pemanrannu 0,049
AMU30H 1,808 1,612 1,654
Noxke 0,138 0,035 0,360
Monbanac 0,029 0,013 0,342
TIpumeuanus:

'D — 03a kax10ro npenapara, KOTopas HHTHOHPYeT POCT KJIETOK Ha 50%;

2 Dm — 1032 KOMOMHAIIMH [PEMapaToB, Py KOTOPOii ruoHeT 50 Y% KIETOK;

3 3nauenns kombuHamonHoro nuaekca (CI) <1, =1 1> | XapaKTepHu3yiOT CHHEPIH3M, aINTHB-
HBII 9((PEKT U aHTarOHU3M COOTBETCTBEHHO.

KombOunanuu npemaparoB Pemantanun/®C-1, PeMaHTaHHH/ﬁOHHHOH, Pemanranun/Ilo-
BUIOH-Vox ¥ PemMaHTaauH/AMU30H B JHMANa3oHe 103, 00CCICUNBAIONMIMX MPH HHIHBHIY-
anpHOM npuMeHeHnH 50% 3deKT, JeMOHCTPUPYIOT AaHTAarOHUCTHYECKHE CBOMCTBA (3HAUe-
nus CI=2,018; CI=1,718; CI=1,132 u CI=1,654, COOTBETCTBEHHO), YTO CBHJICTEIILCTBYET 00
WHTHOMPOBAHUH TOKCUYHOCTA MOHOMPENApaToB Ha KyibTypy Kietok MDCK.

Pe3ynbraThl OMEHKH MUTOTOKCHYECKOTO ACHCTBUS KOMOWHAITMH IpenapaTtoB PemanTta-
mun/Moxe n Pemantamun/Mon6ananc Ha KyasTypy kinerok MDCK cBHIETENIbCTBYIOT O CH-
Hepru3Me KOMITOHEHTOB ATHX KoMOWHanui, Tak kak Cl nx koMOMHAIWii MEHBIIIEe eIUHUIIBI
(CI=0,360 u C1=0,342, COOTBETCTBEHHO).

B Hacrosimee Bpems 6€30MacHOCTh COBPEMEHHOM JIEKapCTBEHHON Tepanuu B OOJBIION
CTETEHH 3aBUCUT OT aJ€KBAaTHOCTH OLEHKH PUCKA TOKCHKOJIOIMUYECKOTO B3aMMOACHCTBHUS
JIEKapPCTBEHHBIX CPEJCTB, MOCKOIBKY IEePCOHANM3UPOBaHHAsA (papMaKoTepanvsi B MOIABIs-
I0IIeM OOJIBIIMHCTBE KIMHUYECKUX CIy4aeB sIBIsIETCS KoMOWHUpoBaHHOW [11]. YcnoBus
TOKCUKOJIOTHYECKUX SKCIIEPUMEHTOB i7l Vitro, MO3BOJIAIOT OLEHUBATh HE TOJIBKO OTUYETIUBO
BEIpaXeHHBbIE 3(PPEeKThl KOMOWHAIMI JIEKAPCTBEHHBIX CPEICTB, HO M HX MOTEHIMAIbHBIC
TOKCUYECKHE CBOMCTBA.

B nmanHoit paboTe u3yueHO BIUSHUE KOMOMHAIMN Mpenapara PemaHTaanHa ¢ Hoaconep-
JKalIMMU OpernapaTaMu B ombITax in vitro Ha KynbType kinetok MDCK. TlonyueHHble naH-
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HBIC, CBUJICTEILCTBYIOT O TOM, YTO KOMOMHamyu PeMaHTaiMHaA ¢ HOACOACP KALTUMHU TIpera-
patamu (Ammson, Moauson, IMoBumon-Mox, ®C-1) crOCOGHBI MONABIATH TOKCHYCCKHE
CBOMCTBaA ApyT apyra, 4ToO 3HAYUTCIbHO paClIUPACT AUalla30H IIPUMEHUMBIX KOHHCHTpaHI/Iﬁ
JIAHHBIX TIPENapaTroB JUIsi WX COBMECTHOTO WCIOJNb30BAHHUS B KA4YECTBE AHTUBUPYCHBIX
CpPE/ICTB.

BriBoasbl

Ha ocHOBaHMM NOMYYEHHBIX SKCIEPUMEHTANBHBIX JAaHHBIX MOXHO 3aKJIIOUHTh, UYTO
KOMOMHAIIMK MpenapaTta PeMaHTaguH ¢ MOJCOACPKALIMME npenapatamu (AmusoH, Momau-
o, IToBumon-Mox, ®C-1) ABISIOTCS MEPCIEKTHBHBIME U JAIbHEHIIEro H3ydeH s C Ie-
TbE0 pa3pabOTKH KOMOMHHUPOBAHHOTO JICYEHUs] U MPOPHUIAKTHKH MHOEKIUOHHBIX 3a007e-
BaHUH.
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41, 3ybenko Haranpst BuktopoBHa, paboTato cTapiiiM HayYHBIM COTPYAHHKOM Jlabopa-
topun Bupycojoruu B AO «HIIIIII», r. Anmmater, Pecrryonuka KazaxcraH. SIBisroch Maru-
crpom Omonoruu ¢ 2009 roga. Ha manubrii MomeHT sBisitock PhD moktopanTom 1 kypca
oOyuenuss B Kazaxckorom HanuoHamibHOM METUIIMHCKOM — YHUBEPCUTETE HMCHU
C.J. AchenausapoBa, o CHenHaTbHOCTH «TeXHONOTHS (apMarleBTHICCKOTO TPOU3BO/I-
cTBay, . AnMartel, Peciyonuka Kazaxcran. O6macTh MOMX HAayYHBIX UHTEPECOB BKIIIOYACT
MOKMCK HOBBIX (PApMaKOIIOTUYECKH aKTUBHBIX BEIECTB, MOCIEAYIONIEe U3YUCHUE UX JIeKap-
CTBEHHBIX CBOICTB, TPOBEACHNE JOKIMHIHUECKUX UCCIICJOBAHNH.

A, llunos Cepreit Bnagumuposuy, padotato B 0067acTH BUPYCOJIOTHH U MOJICKYJISIPHON
OMOJIOTHH U CHEUATU3UPYIOCh Ha MOJICKYJSIPHOH OMOJIOTMH M MOJICKYJISIPHOW T'€HETHKE
BHUpYycoB. PaboTaro cTapumimM Hay4HBIM COTPYIHUKOM JabopaTopuu Bupycojoruu B AO
«HIIIII», r. Anmarsl, Pecrrybnmka Kazaxcran. Maructp 6uonoruu ¢ 2014 rona. Obnacte
MOHUX HAay4YHBIX MHTEPECOB BKJIIOYAET MOJIEKYJIIPHYIO OHOIOTUIO U MOJIEKYJISIPHYIO T€HETH-
Ky BUPYCOB.

51, Koporenkuit Mibst CepreeBud, padboTaio B 00J1aCTH BHPYCOJIOTHHA W MOJICKYJISIPHOMN
OHMOJIOTHH U CHEIUaTU3UPYIOCh Ha MOJEKYJSPHOH OWMOJIOTMH M MOJIEKYJISIPHOW TE€HETHKE
BHUPYCOB, OakTepuii, TeHOMHOW OMOMH(OPMATHKH. 3aHUMAIO JTOJDKHOCTH 3aBEAYIOMIETO Ja-
bopatopueit Bupyconoruu B AO «HIIIIII», r. Amvatel, Pecrryonmka Kazaxcran. Karmunat
ononornueckux Hayk ¢ 2011 roma. O6nacTe MOMX HayYHBIX HHTEPECOB BKIIOYAET MOJICKY-
JISIPHYI0 OMOJIOTHIO U MOJICKYJISIPHYIO T€HETHKY BHPYCOB U OakTepuil, OnonH(pOpMaTHKY.

A, UIBunko Cepreit Bagumouy, pabotaio B 00JacTH BHPYCOJOTHH U MOJIEKYJISIPHON
OHMOJIOTHH W CHEeNMaTN3UPYIOCh Ha MOJIEKYJISIPHOW OMOJIOTHH W MOIIEKYJISAPHOW T€HETHKE
BHUPYCOB U OakTepuil. PaboTaro Hay4HBIM COTPYIHHKOM JabopaTopuu BHpyconorud B AO
«HIIIII», r. Anmarsl, Peciyonuka Kazaxcran. Ha naHHBII MOMEHT y4yCh B PE3UICHTYDE
Kazaxckoro HammonansHOTro MemuiacKoro yHuBepcutera numenu C. JI. Achenauspopa Ha
3 xypce, crienuaabHOCTh «KimmAMdeckast 1abopaTopHasi TMarHOCTHKAY, T. AaMaTsl, Peciry0-
muka Kazaxcran. O0nacTh MOMX HayYHBIX UHTEPECOB BKIHOYAECT MOJICKYJISIPHYIO OHOJIOTHIO
Y MOJICKYJISIPHYIO TeHETUKY BHPYCOB, OaKTEpHIA.

4, VBanoBa Jlrommuia HukonaeBHa, paboTaio B 00JacTH BUPYCOJOTHH M KIETOYHOU
OMOJIOTHH U CHELUAIN3UPYIOCh HA BUPYCOJIOTHH. SIBIISIFOCH 3aMECTUTENIEM 3aBEIYIOLIETO
naboparopuu Bupyconorun B AO «HUIIII», r. Anmarel, Pecnyonuka Kazaxcran. Bpau-
snuaemuonor ¢ 1998 roga. O6macTb MOMX HAyYHBIX HHTEPECOB BKIIIOYAET BUPYCOIOTHIO U
KJIETOYHYIO OHOJIOTHIO.
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DRUG COMBINATION STUDIES OF RIMANTADINE
WITH IODINE-CONTAINING DRUGS IN MDCK CELL CULTURE

N.V. Zubenko'?, S.V. Shilov’, I.S. Korotetskiyl, L.N. Ivanova', S.V. Shvidko"?

\Jsc “Scientific Center for Anti-Infectious Drugs”, Almaty, lab.virus@mail.ru
28.D. Asfendiyarov Kazakh National Medical University, Almaty,
zubenkonatalie@gmail.com

The urgency of problems related to the safety of drug interaction is due to the wide-
spread use of combination therapy and a large number of drugs based on fixed combinations
of drugs, including over-the-counter drugs that are used without medical supervision [1].
The growing trend of simultaneous administration of several drugs to enhance the therapeu-
tic effect can lead to increased toxic effects not only due to the existing toxicity against tar-
get organs for each drug (oto-, nephro-, hepatotoxicity, etc.), but also as a result of a sharp
increase in the pharmacological effect or the emergence of new properties [2].

Investigations into effects of toxicological interaction between active preparations com-
posing a combination have a principle importance within the safety assessment of a com-
bined pharmacotherapy [3]. lodine-containing drugs used in modern medicine as antimicro-
bial and antiviral agents are individual chemical compounds or complexes (adducts) con-
taining free or bound iodine. Rimantadine has been used for many years as an antiviral anti-
viral agent in the prophylaxis and treatment of influenza. However, the combined effects of
iodine-containing drugs with Rimantadine are still unexplored, and that was the aim of this
work. In the study used Rimantadine, Povidone-lodine, Iodinol, Jox, Amizon, Jodbalance
and FS-1 developed in JSC «SCAID».

The cytotoxic effects of drugs either alone or in combination were evaluated using the
NRU assay in MDCK cells. Based on the obtained data, CCs, was calculated. The most pro-
nounced cytotoxic effect had Jodbalance (CCsy — 0.029 mg/ml), and the least pronounced —
Amizon (CCsy — 1.808 mg/ml). The analysis of drug interactions was carried out according
to the method of Chou and Talalay, using CompuSyn 10.1 (Compusyn Inc, Paramus, NJ,
USA). Drug interactions were evaluated by combination index (CI). A CI of >1, 1, and <1
indicates antagonism, additive effect, and synergism, respectively [4].

The data obtained show that drug combinations Rimantadine/FS-1, Rimantadine/lodi-
nol, Rimantadine/Povidone-lodine and Rimantadine/Amizon in the range of doses that pro-
vides for individual application of the 50 % effect, exhibit antagonistic properties (CI>1,
p < 0.05), and drug combinations Rimantadine/Jox and Rimantadine/Jodbalance demon-
strated a synergism of components (CI<1, p <0.05).

Therefore, the investigated iodine-containing drugs (Amizon, lodinol, Povidone-lodine,
FS-1) in combination with Rimantadine are able to suppress the toxic effects of each other,
which significantly expands the range of applicable concentrations of these drugs for their
joint use as antiviral agents.
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OIIBIT IPUMEHEHUA CUCTEMbBI HOTM-TPU3
B YYEBHOM IIPOLECCE BI'TY

B.X. Kum, M.C. Kum

Boponesicckuii 2zocyoapcmeennviii mexHuuecKuii yHugepcument,
2. Bopouesic, vpachhkim@yandex.ru, marskim@yandex.ru

OnucaH ONBIT IPOBEACHUS 3aHATHN MO CHCTEME MHHOBAIIMOHHOTO KpeaTHBHOTO o0Opa-
3oBaansi HOTM-TPU3 co cTymeHTaMu CTpPOWTEIHHOW CITEMaIbHOCTH B BopoHEkKCKOM
rocyaapCTBEHHOM TEXHUUYCCKOM YHUBCPCUTCTE.

Kak n3BecTHO, coBpeMeHHBIE 00pa3oBaTeNbHbIE CTAHAAPTHI BBICLIIETO 00pa3oBaHus A
CTPOUTENIBHBIX CIIEHUATbHOCTEH TPeOYIOT pa3BUTHA Y CTYIEHTOB KOMIIETCHLINH, IOMOTat0-
IIMX COBEPLICHCTBOBATh U PAa3BUBATh CBOW MHTEIUIEKTYaJbHBIM IOTEHIMAT B TEUEHUE BCEH
JKU3HHU, HaXOAWTh HECTAaHIApTHHIE PEIIeHUS BO3HMKAIOIIMX 3a]ad, aJalTHpOBaThci B HO-
BBIX CUTYalHsiX, aHAJM3UPOBAaTh CBOM BO3MOXKHOCTH M TIOJYy4aTh HOBBIM OIBIT, paboTaTh B
HaYYHOM KOJUIEKTHBE, MIOPOKIATh HOBBIE WAEH U T.II. TpaauMOHHBIE METOIBI OOYUYEHUS B
BVY3e HanpaBneHbl, B OCHOBHOM, Ha MOJYYEHUE CTYACHTAMH HEKOH CyMMBbl 3HAHUH, a HE
pasBUTHE MX WHTEIUIEKTYaJbHbIX M TBOPUECKUX cIocoOHocTeidl. BocmomHuth 310 mpoben
NpU3BaHa CHUCTEMa HENPEePBIBHOTO (OpMUpOBaHHS TBOpUYeckoro MemmuieHus (HOTM-
TPU3), pazpaboTaHHas 0] HAyYHBIM PYKOBOJICTBOM JOKTOpA Meid. Hayk, npodeccopa 3u-
HOBKHHOK M.M. [1].

B namem BY3e nonoxeHo Hayano BHEAPEHUIO 3TOU cucTeMsl. ['pymnmna npenogaBaTeneit
YK€ HOAroTOBJICHa B MeXpernoHaIbHOM LIEHTPE MHHOBALMOHHBIX TEXHOJOIMH B 00pa3o-
Banuu (MLIMTO) B r. Kupose u B 2017- 2018 y4e6HOM rogy moxy4usia HepBbIil OIBIT Mpe-
MIO/IABaHUS 110 ITOU CHCTEME.

3aHATHA POBOJIWIINCH C TPYIIIOH CTYyIEHTOB IIEPBOIO Kypca CTPOUTEIBHOTO (aKybTe-
ta BI'TY. beua ucnonp3oBana cxema 3aHsaTust o cucteme HOTM-TPU3, paspaboranHas
npodeccopom 3uHOBKHHONH M.M. [1].

Kpearusnoe 3anstue mo cucteme HOTM-TPU3 uMeer 4eTKy10 CTPYKTYpPY, BKIIOUALO-
nryro B ce0st OJJOKM MOTHBAIMH, PELICHUSI TOJOBOJIOMOK, HHTEIUIEKTYaJbHBIX TBOPUYECKUX
3aJjaHui, CollepKaTeNbHYIO YacTh, CBSI3aHHYI0 ¢ 00yuYeHHEM OCHOBHBIM HonokeHusiM TPU3
(Teopuu perIeHus] U300peTaTeNbCKUX 3a/1a4), & TaKKe OJIOKHM MCUXOJIOIMYECKON pasrpy3Ku
1 00paTHOM CBSI3U (OTKIUK CTYACHTOB).

PaccmoTpum, Kak peanusyeTcs 3Ty CUCTeMa Ha KOHKPETHOM 3aHSITHU Ha CTPOUTEEHOM
¢daxynsrere BITY.

Baok 1 (momusayus) npeacrapisier co00H crieNUaIbHO OTOOPAHHYIO CHCTEMY OPUTH-
HaJIbHBIX OOBEKTOB-CIOPIPHU30B, CIOCOOHBIX BBI3BAaTh YAMBICHUE CTyAEHTa. JTOT OJIOK
oOecrieunBaeT MOTHMBALMIO CTYJCHTA K 3aHATUSAM M Pa3BUBAET €ro JIH0003HATEIBHOCTb.
B sTom 6roke, 0OBIYHO, CTYACHTAM Mpeaiarajoch mo (GpoTo WM BHIEO HEOOBIYHBIX Mpea-
METOB JIOTa/IaThCs, U Yer0 OHU MpeAHAa3HAYCHBI.

52



BIOTECHNOLOGY, CHEMISTRY AND SOCIAL SCIENCES (workshop A)

Baoku 2 u 6 (codepocamenvhas yacmp) COACPKAT MPOTPAMMHBIN MaTeprall y4eOHOTO
Kypca ¥ obecrednBaroT (pOpMHpPOBaHNWE CHCTEMHOTO MBIIUICHUS M Pa3BUTHE TBOPUYECKUX
CIOCOOHOCTEH.

Baok 3 (ncuxonozuueckas pazepysxa) npeacTaBiseT cOOOH cHCTEMY 3aIaHUI ICUXOJI0-
THYECKON pasrpy3ku. [lJis 3TOro CTyAeHTH 00yYalucCh YIPaKHEHHSIM IO TapMOHH3AIHU
Pa3BUTHS MONTYIIAPHil TOIOBHOTO MO3Ta.

Baok 4 (conosonomxa) npeacraBiseT coOOH CHCTEMY YCIOXKHSIOMINXCSA TOTOBOJIOMOK,
BOIUIOIIEHHBIX B pealibHble O0BEKTHI, B KOHCTPYKIIMH KOTOPBIX pealu30BaHa OPUTHHAIb-
Hasi, OCTpoyMHas uzaes. s 3Toro ncnoias3oBasiack urpa TaHrpam, mO3BoIIsIFOIIast cOOMpaTh
U3 MPOCTHIX FCOMETPUUYCCKUX (DUTYP CIOXKHBIC CHOKETHBIC KOHCTPYKIIMH, IIPOJABHUTasiCh OT
OTHOCHUTENFHO MPOCTHIX K Bce Oojiee 1 0ojee CIOKHBIM.

Baok 5 (unmennexmyanvnaa pasmunka) TPEACTABISET CUCTEMY YCIIOKHSIONUXCS 3a-
JTAaHWH, HATIPABJICHHBIX HA PAa3BUTHUE MOTUBAIIUH, TUBEPISHTHOTO M JIOTHUECKOTO MBIIILICHHUSI
U TBOPYECKHUX CIIOCOOHOCTEH CTyneHTOB. B 3TOM OllOKe CTyAeHTaM Mpeaiaraiuch Ui pe-
IICHUS JIOTHYECKUE 3a/1a4H, ITO3BOIISIONINE PA3BUBATh UX YMEHUE Pa3MBIILISATh.

Baok 7 (pesiome) obecnieunBaeT 0OpaTHYIO CBSI3b CO CTYIACHTAMH Ha 3aHATHU H IIPEIy-
CMaTpUBaeT KaueCTBEHHYIO M AMOLIMOHAJBHYIO OLIEHKY CTYAEHTOB camoro 3aHsaTus. llo
UTOTaM 0OpaTHOH CBSI3U KOPPEKTHUPOBAIIUCH OTACIHHBIC YaCTH 3aHSITHSL.

B xon1e kypca cryeHTam ObUTH JaHbBI 3a[JaHMs Ha MPAKTHIECKOe TPUMEHEHHe N3ydeH-
HOT'0 MaTepuaa.

PaccmoTpum npumep npernoiaBaHus CoACPKATEIBHON YacTH Kypca

[Ipennoxena 3amava: TpeOyeTcs HaWTH TPOCTOH CIOCOO YCTPOHCTBA CBaWl B CHJIb-
HOC)KMMaEeMBIX TPYHTax ¢ OOJBIINM HETaTUBHBIM TPEHHEM 0e3 IMOTEepH HeCcylIeH CIIoCOOHO-
CTH CBau IO TPYHTY.

[Ipu ycrpoiicTBe pyHIAMEHTOB Ha CHIILHO C)KUMAaeMbIX IPyHTaX HEOOXOIMMO, KaK Ipa-
BMJIO, WMCITONIb30BaTh KOHCTPYKIWH CBAaWHBIX (QyHZameHToB. OOHAKO, KOTAAa B Tpeaenax
JUTMHBI CBall UMEETCS CJIOM CHIIBHO CKMMAaeMOTO TPYHTa, BO3HUKAET OTPUIATEIbHO HaIlpaB-
JICHHOe (HEraTMBHOE) TPEHUE, BO3HUKAIOIIEE, KOTJIAa BEPXHHUE CIIa0bIe CIIOM I'PYHTa JAr0T
3HAYUTENBHYIO OCAaJIKy M3-3a CBOEil C:knMaemocTu. HeraTmBHOe TpeHre BO3HWKaeT Ha 0o-
KOBOM NMOBEPXHOCTH CBaW U yMEHBIIAET HECYLIYIO CIIOCOOHOCTH €€ 0 KPUTHYECKOTo 3Ha-
YCHUSI.

1. IlpoBeaem ananu3 3aaauu, ucnoabs3ys Meronuky HOTM-TPU3.

Chopmymupyem agMuHHCTpaTHBHOE IpoTUBOopeune (All):

e HeoOXxoauMo yCcTpOUTh MOIIHBIN CBaiHBIA (yHIAMEHT B TpyHTE ¢ OONBIIUM Hera-
TUBHBIM TPEHUEM, HO HEM3BECTHO, KaK 3TO CJICNIATh.

YrmyObuM mpoTHBOpedre depe3 omnpejaeieHre KOH(QIUKTYIONEH Mapsl W3NENus U WH-
crpyMeHTa. JIjs JaHHOM 3a/lauyu 3TO KOHCTPYKIIUS CBAaW W HETaTUBHOE TPEHHUE OKOJIOCBaM-
HOTO CHJIBHOC)KHMAeMoro rpyHTa. M3genuem 3aech sBISETCS KOHCTPYKIMSI CBaW, a WH-
CTPYMEHTOM - HETaTUBHOE TPCHUE.

Yeunnm KoHQIUKT 1 cPopMyIHpyeM MOJENb 3a/1a4l B BH/IC TEXHHYECKOT0 MPOTHBO-
peuus (TII)
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e Ecum npuMeHUTH CBau, TO 33/1a4a peIraeTcs, HO HEraTUBHOE TPEHHE OKOJIOCBAHOTO
CUJIBHOCKMMAEMOI'0 TPyHTa HE MO3BOJISIET 3TOTO CAEINATh.

2. IIpoBenem aHaIM3 MOJIEITHU 3aJ1auu.

OmnpenenvM onepaTHBHYIO 30HY. B mpocreiimem ciy4ae onepaTuBHas 30Ha - 3TO MPO-
CTPaHCTBO, B Mpe/eiax KOTOPOro BO3HUKAeT KOH(IMKT, yKa3aHHBI B MOAEIH 3axaud. B
HaIlleM clTydae onepaTHBHOM 30HOH m3aeausi OyAeT MpOoCTPaHCTBO, 3aHUMaeMoe OOKOBOM
MOBEPXHOCTHIO KOHCTPYKINH cBal. OmepaTHBHOE BPEMsI - BpeMsI CTPOUTEIHCTBA M IKCILTY-
aTaruu cBai.

OmnpenenuM Teneps BellecTBeHHO-MoJIeBble pecypebl (BIIP) paccmartpuBaemoit cu-
CTEMBI, BHEIIHEN Cpebl U U3IEIIUS.

IToctpoum Bemosb. Benosb — MUHUMANIBHO YIIpaBiisieMasi TEXHUYECKas CHCTEMa, COCTO-
Amas U3 IBYX B3aMMOJICHCTBYIOIIUX OOBEKTOB M SHEPTUU UX B3auMOACHCTBHs. Bzaumo-
JIEHCTBYIONTHE O0BEKTHI YCIOBHO Ha3BaHBI BelecTBaAMH W 00o03HadaoTcsa Biu B,, a amep-
TSl B3aUMOJeicTBHA nojeM u obo3Hauaetcs 1.

Tepmun Bellos npousomen ot cioB «BemectBo» u «IloJie». Y nac B; — 6GokoBas mo-
BEPXHOCTh KOHCTPYKIWHU cBau (u3genue), B, — HeratuBHOe TpeHHE OKOJIOCBAHHOTO CHIIh-
HOC)KMMaeMoro TpyHTa (MHCTpyMeHT, "oOpabareiBaromuii”" m3nenue By), a I1 — rpaBuTammu-
OHHOeE Toe. Berouns n300paxkaeTcs cxemoi Ha puc. 1.

3. OnpegenuM uaeanbHbld KOHedHbIH pe3yiabTaTr (MKP) 1 ¢puznueckoe nmporuBope-
yue (®II)

st Hammero ciydasi uoeanvHulii Koneunwtil pesynomam (MKP) TakoB: KOHCTPYKIIHS
cBau CAMA ycTpaHsieT HeraTUBHOE TPEHHE OKOJIOCBAWHOI0 CUIBHOCKHMAEMOT0 IPyHTAa.

Anamm3 popmymupoBku UKP no3BomnsieT nepeditu k GopMynnpoBke (HU3HYECKOTO TPO-
tuBopeuns (DII).

Cohopmynupyem gpusuueckoe npomusopeuue (@I1) nns Hameld 3agadu: cBas JOJDKHA
OBITB, IOTOMY YTO, OHA pelIaeT MpodJIeMy, U CBaH HE JJOJDKHO OBITh, TOTOMY YTO BO3HHKAET
HEraTUBHOE TPEHUE TPYHTA.

Y VaVavavaw -
Puc. 1. Benons

4. Onpenenum peutenue 3aaauu (P3).

Pemenwne cocrout B paspenicHun GU3NYECKOTO MTPOTUBOPESHUHSI.

Bocrone3yeMcss ¢ THIOBBIMH MPHUEMAaMH YCTPAHEHUS (PU3MYECKOTO MPOTHBOPEYNS,
npemtoxkeHHpIMU AnpTirysiepom I.C. B nHpopmarmornroM douze [2].
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Bo-niepBhiX, ucnonp3zyem npaBuiio Ne 3 pa3pyllieHUs BEIojisi, KOTOPOe TOBOPHUT, YTO
HEOOXOIUMO Pa3pyIIUTh HEHYXKHBIA VI BPEIHBIA BEMOJIb C MOMOIIBI0 BBEICHUS TOCTO-
poHHETO BemecTBa B; (puc. 2).

M Mn

/ e

B -~ 5B1—=B: B4

B3
Puc. 2. Pazpymienue BpeIHOTO BEMOJISA

Bo-BTOpHIX, HCHIONB3yeM HEKUil X-3JIEMEHT, KOTOPBIH BO3bMET Ha ce0s1 GYHKLUH 3Iie-
MeHTa B;.

B-tpetsux, ucnonszyem tadmuiy Ansriryiuiepa I'.C. Ham MoXeT moModb CIIe Ty FOIITHiA
HaOOp TUNOBBIX NMPHEMOB AJISl pa3pelieHHs] TEXHHUSCKHX MpoTHBOpeunid [3, 4]: mpuem
Ne 1 — mpunaImn apobnenus; nmprem Ne 2 — MpUHIUI BeIHECEHUS; TipueM No 7 — IpUHIHI
"mMarpemku"; mpuemM Ne 15 — mpuHITUN THHAMAYHOCTH, TTpreM Ne 22 — MpHHIII 00paTuTh
Bpel B M0ib3y; npueM Ne 24 — npuHuumn "mocpennuka'; mpueM Ne 25 — mprHHIMI caM000-
CITy>KUBaHHUE.

AHanu3 BBILICTIPUBEICHHBIX NPHEMOB NPHUBOAUT K DEIICHUIO B BHJE KOHCTPYKIMHU
(puc. 3), mpemnoxxennoit npodeccopom lanynnem K.I. O npemioxun WHTEpECHOE pe-
HIeHue, COOTBETCTBYIoIee nmpaBuwiaM TPU3: 3akmounts 3a0uBaeMyto cBaio B TpyOy.

MoOXHO BUAETH, YTO HETAaTUBHOE TPEHHE OKOJOCBANHOTO I'PYHTA IOJHOCTHIO BOCIIPHU-
HUMaeTcs TpyOoii (MOCPETHNKOM) B COBEPILIEHHO HE MepenaeTcst Ha OOKOBYIO ITOBEPXHOCTh
KOHCTPYKIMH MPU3MaTHUECKOW 3a0uMBHOM cBan. Tpy0a moj AelcTBHEM HEraTHBHOTO Tpe-
HUS OKOJIOCBAWHOTO CHIIBHOCKMMAEMOI'0 TPYyHTA, KOHTAKTUPYIOLIETO C HEH, CKOJIB3UT CBO-
0omtHO IO pedpaM cBam, He OKa3bIBasi HUKAKOTO BIIMSHHS HA MIOTEPIO HECYIIEH CITOCOOHOCTH
cBau. DKOHOMHUYHOE PEIICHUE, KOTOPOE HECIIOKHO BBITIOJHUTH Ha JIFOOOH CTPOUTEIHHOU
TUIOLIA/IKE.

Puc. 3. Pemenne 3amaun - cBasi,
3aKIIIOYCHHAS B TPyOe

OneIT mpenogaBanus [5, 6] mokasain, YTO CTYIEHTHI XOPOIIO BOCIPUHUMAIOT MPEIO-
KEHHYIO METOJUKY OOyYEeHHS M TIPOSBIIIOT TBOPUYECKYIO aKTUBHOCTE Ha 3aHATHAX HDOTM-
TPU3 (puc. 4)
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>,

Puc. 4. Crynentsr BI'TY nHa 3assatusx no HOTM-TPU3
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BUOI'PA®UA

Msei, Kum BsiuecnaB XakuenoBnu u Kum Mapuna CemeHOBHa, paboTaeM B 00JIaCTH
BBICLIET0 00pa30BaHMA M CHELUAIM3UPYyeMCs Ha NPENoAaBaHUM IUCHMIUIMH «MexaHuka
rpyHTOBY», «OCHOBaHUS U PYHAaMEHTBI» U IPYTUX, CBI3AHHBIX M HUMH, CTYJICHTAM U Maru-
CTpaHTaM CTPOMTENBHBIX crielranbHOocTel. Pabotaem monentamu kadenpsl CTpOUTENBHBIX
KOHCTPYKIMH, OCHOBaHUH U (pyHIamMeHToB nMeHH npodeccopa bopucosa FO.M. Boponex-
CKOTO T'OCYAapCTBEHHOTO TEXHHYECKOTO yHUBepcuTeTa. KaHAMmaTsl TEXHHYECKUX HAYK C
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1989 roga. OGnacTh HaIIMX HAYYHBIX WHTEPECOB, KPOME MPOPECCHOHAIBHBIX, BKIHOYAET
UCIIOJIb30BAaHWE MHHOBALMOHHBIX METOAUK IPU OOYyYEHHM CTYAECHTOB M MarucTpaHTOB, B
TOM 4YHCIe, BHEJPEHHE HEMPEepPhIBHOIO KpeaTWBHOro obOpazoBanua mo cucreme HOTM-
TPU3 B namem BY3e.

EXPERIENCE OF APPLICATION OF NFTM-TRIZ SYSTEM
IN EDUCATIONAL PROCESS OF THE VSTU

V.H. Kim, M.S. Kim

Voronezh State University of Technical (VSTU)
Voronezh, Russia, vpachhkim@yandex.ru, marskim@yandex.ru

The article describes the experience of conducting classes on the system of innovative
creative education of NFTM-TRIZ with students of construction specialty in the Voronezh
State Technical University.

Classes were conducted with a group of first-year students of the construction faculty of
the VSTU. The scheme of employment on the system of NFTM-TRIZ, developed by Pro-
fessor MM Zinovkina, was used. [1]. The lesson consists of several blocks.

Consider how this system is implemented in a particular lesson.

Block 1 — motivation. In this block, students were invited to guess by the photo or video
of unusual objects what they are meant for.

Blocks 2 and 6 are the content part. They contain the program material of the training
course and provide the formation of systemic thinking and the development of creative
abilities.

Block 3 — psychological unloading. For psychological relief, students learned the exer-
cises for harmonizing the development of the cerebral hemispheres.

Block 4 is a puzzle. The game Tangram was used to collect complex constructions from
simple geometric figures.

Block 5 — intellectual warm-up. In this block, students were asked to solve logical prob-
lems for the development of the ability to reflect.

Block 7 — summary. This is feedback from students after class. It allows students to re-
ceive a qualitative and emotional assessment of the class. As a result of the feedback, the
individual parts of the lesson were adjusted.

At the end of the course, students were given assignments for the practical application of
the material studied.

In the substantive part of the course, the problem is considered: it is required to find a
simple method for constructing piles in highly compressible soils with a large negative friction
without loss of bearing capacity of the pile. A detailed analysis of the problem on the method-
ology of NFTM-TRIZ is given. The existing contradictions are identified, the way of their
resolution is indicated. The solution obtained with the help of TRIZ tools was proposed.
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The experience of teaching [5,6] showed that students are well aware of the proposed
teaching methodology and show creative activity in the classes of NFTM-TRIZ.
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OUPPOBAS SJKOHOMMUKA B POCCHUU: PE3YJIBTATHBI PA3BUTUSA
N AKIIEHTBI 'OCYJAPCTBEHHOI'O PET'YJIMPOBAHUA

En Cyn Kum

AHOO BO «CaxanuHcKuil 2ymanumapHo-mexHo102u4ecKuii WUHCHUnYymy,
kim.sofja2011@yandex.ru

IIpoBenen anamus coctosHUs MUGPOBOM SKOHOMUKK Poccuu, ompeneneHbl aKICHTHI
MIPUHATON TOCTIPOTPAMMBI TI0 Pa3BUTHIO ITU(GPOBOI 3KOHOMHKH, CJIEIaHbl BBIBOABI TIO BEPO-
SITHOCTH JIOCTHKCHUS CHHTYJISIPHON TOUKH.

BBengenne

YpoBeHb U auHaMUKa coBpeMeHHoro passutus UT obecnednBaioT peanus3anuio mpo-
M3BOJCTBA KOHKPETHOI'O €AMHUYHOTO IPOAYKTA IOJ 3aKa3 KOHKPETHOTO MOTpeduTess, a
HE I0J BO3JEHCTBHEM CTAaTHUCTHUECKOro (pakTopa pelHKa morpebieHusd. lLleHHOCThIO Ta-
KOTI'0 TEXHOJIOTMYECKOTO Mporpecca CTAHOBUTCS HE TEXHUYECKOE YCTPOIMCTBO, @ KaueCTBO
ero (QyHKLUHOHAJBHOCTH — Iporpammsel. B urore, passutune UT MoxxeT mpuBecTH Kak K
HEYCTOMYMBOCTU SKOHOMHYECKOH CHUCTEMBI BCIEACTBHE NMPHUOIMKEHHS IO BPEMEHH aKTa
MPOU3BOJACTBA U aKTa MOTPEOJICHUs, TaK U K CO3AaHHUI0 HOBOH ()OPMBI COTIIACOBaHHSI IIPO-
M3BOJCTBA U NOTPEOJICHHUS, T.€. K IEPEXOTHOMY COCTOSHHUIO, HA3bIBAEMOI 5 KOHOMHUYECKON
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CHUHTYJIIPHOCTBIO. [6, c. 7-37] OHa TpeOyeT mepecMoTpa MPEeXHUX CTpaTeTuil ympasJe-
HUA. Y JadHBIN BEIOOp CTpaTernil yIpaBleHNs MOXKET MPUBECTH K 3P PeKTy KOHBEPTeHINN
JUTSL 5KOHOMHUK, YTO JOKA3aHO MPHUMEPOM 3KOHOMHYECKOTO MPOpPHIBA MpPEXIe OTCTaBaB-
X cTpaH. [ TaBHBIM YCIIOBHEM SBISETCS COTNIACOBAHHOCTH MOCPErYJIMpPOBAaHUA U YacT-
HBIX WHHUIIMATHB MPH OTIEPAaTHBHOM YITPABJICHUH CUCTEMaMHU MAaCcCHBOB B3aMMOCBSI3aHHBIX
MPOU3BOJICTBEHHBIX M OOCIYXHBAIONINX KiIacTepoB WHGOpManWOHHOW ceTn. B wmrore,
nugpoBas SKOHOMUKA Kak (opMa oObEeAMHEHUs aKTHBHOCTEH MO PETyJIUPOBAHUIO, IPO-
IyIUPOBAHUIO 3JIEKTPOHHBIX AJITOPUTMOB yIPaBIEHUS JaHHBIMH M IPOIECCaMU MPUBEACT
K pa3MBIBaHHIO TPAHUI] MEXKIY YIIPABILIIONICH W yIpaBisieMoil cucteMamu. [7, c. 21-24]
be3 3TOro MasTHHUK SKOHOMHUYECKOW CHHTYJSIPHOCTH KauyHETCS B CTOPOHY aOCOJIOTHOTO
kpu3uca. B 2017 r. B paHr mpopbIBHBIX KOHIENINHA ObLIa BO3BEACHA IIPOrpaMMa pa3BUTHS
nudposoit skoHOMEKH [IpaBuTenscTtBa PO. KakoB ypoBeHb poccuiickoil ¢ poBoi SKOHO-
MUKH ¥ CIIOCOOHA JIM MPUHSATAs MPOrpaMma 00ecIieYnuTh SKOHOMHYIECKYIO CHHTYJIISIPHOCTD H
KOHBEPTEHIINIO, HEOOXOAMMYIO Ul CTPaHbl, HaXOJIICica yKe NOCTaTOuYHOE BpeMs IMOJ
CaHKITMOHHBIM IIPeccoM?

Pe3yasbTatel pazputust uugposoii 3koHoMuku B PO

Hons mudposoit sxonomuku B BBII Poccun cocrasmsina B 2010 1. 1,9%, a B 2016 . —
2,8%. Jlns cpaBHenus B BenukoOpuranuu oHa cocrasisiia 8,3% u 12,4% coOTBETCTBEHHO.
B 3TOT cermeHT BKiIIOYaeTcsl pe3yabTaThl AESTEILHOCTH NPEeNNpPUATHH IPOU3BOACTBA, pac-
npezeeHus, 0OMeHa U OTPeOJICHHs! ¢ UCTIONIb30BaHUEM LIU(PPOBBIX TEXHOJIOTHIl: HHTEPHET
Bemeit (IoT), 6ompmmx mamabX (big data), MOOWIBEHBIX YCTPONCTB W muBaiicoB.[S] Ho B
Poccun HamboNbIIMX YCNEXOB B TNPU3HAHWW PBIHKA NOOMIMCH KOMIIAHWUH TOJBKO ABYX
UQpoBbIX Npoduieh: HHGOPMALIMOHHBIX TEXHOJIIOTHH U TEJIEKOMMYHHUKAIHH.

ITo mroram 2017 T. QUKCHUPYIOTCS pacTyImIue TPEHIbI KaUTAIH3AIIMH KOMIAHWH WH-
¢dopmanmoHHbIx Texuonoruit (Aunexc u Mail. Ru Group) u TellekOMMYHHKAITUOHHON KOM-
nanuu MTC.

12000
e e e e AHAOEKC
10000 .
- e o e= o Mail.Ru Group
8000 1 = e
- .~ - o= = MTC
6000 X -
®ee, o °® L @ \/EON (Vimpel Com)
4000 -—_—h. . e g
a» e [ e— e e MeradoH
2000
s POCTEe/IeKOM
0 T T T T 1 Ml_l_(:
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Puc. 1. ]lnnaMuka KanmuTaau3aiyl KoMImanui g poBoro cekropa Poccnu 3a 2013-2017 rr.
o na"HeIM 100-TOII kommanuit PUA-peiitunra [2]
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A ocTanbHbIe KOMIIAHUU UCTIBITHIBAIOT CHIDKEHUE PRIHOYHON cTouMocTu. [lo-npexuemy
B PEUTHHTE OTCYTCTBYIOT KOMIAHHH JJIEKTPOHHOH MPOMBIIIJICHHOCTH — WHHOBAIMOHHOW
OCHOBBI IIU(PPOBOY SKOHOMHUKH, KOTOPBIC BBITYCKAIU Obl MUKPOYUIIBI, KOMIIBIOTEPHI, TEJIe-
KOMMYHUKAIIMOHHBIC YCTPONCTBA, 3JCKTPOHHKY OBITOBOTO Ha3HaueHHs. KX oTcyTcTBHE
BIIeYeT 3a COOOH 3aBHCHMOCTh OT WHOCTPAHHBIX ITOCTABIIUKOB HE TOJBKO AIIEKTPOHHOM
npoxyKiud, HO U yciyT. [1o ctatuctiuke ODCP pocT MUPOBO TOPTOBIH MPOAYKTAMH ITH(-
POBOI SKOHOMHKH Ha 4% MYJIBTUIUIMLIUPYET POCT TOproBiu ycayramu Ha 30% (Oonee uem
B 7 pa3). [4]3a mepuox 2005-2015 rr. B Poccun Habmromaercsi CHIKEHHE OIU T00aBIIeH-
HOW CTOMMOCTH, TIPOM3BEICHHON 32 cueT poOOTOTH3UPOBAHHOTO IIPOU3BOJICTBA U IIEPEXO/T
cTpaHsl B ayTcaiineps! qaxe cpeau crpad bPUKC [4, p. 36] (puc. 2).

USD million
< 2005
0.04
2015
0.03
0.02
0.01
0

& O & &

Puc. 2. Jlons poOOTOTH3UPOBAHHOTO MTPOU3BOJICTRBA B JOOABICHHOMN
croumoctu ctpad BPUKC 3a 2005-2015 rr.

Homns npoxykinu, ceszanHoi ¢ KT B BBIT P® B otHOCHTENBHO OnaromoiryaaoM 2011,
cocTaBisul 4yTh Oombmie 5%. IIpon3BOACTBO KOMIIBIOTEPOB, HJIEKTPOHHOW M ONTHYECKOU
IpoayKIMHU cocTaBisieT Menee 1%. (puc. 3)

Baxxno#t cocrapistomeii MUGPOBOH 3KOHOMUKH SIBIISIETCS (OPMHUPOBAHUE OOJBITHX
JIaHHBIX — big data. B Poccun oHO CKOHIIGHTPUPOBAHO B TOCYNAPCTBEHHBIX HHCTHTYTaX B
nune AHaIUTHYecKoro neHTpa npu IIpaBurensctBe PO 1 Be1oMCTBEHHBIX AHATUTHYECKUX
meaTpoB. C 2013 roma mesTeTbHOCTh AHATUTHIECKOTO IEHTPA OTMEUYASTCS B CKETOTHOM
peiitunre Global Go To Think Tank (Yuusepcurer [lencunbBanun, CIIIA) cpenu mydmmx
B LlenTpanbHoii 1 BoctouHoit EBporie, a Taxke cpein JTydinx MUPOBBIX «(haOpHuK MBICTHY,
3aHUMAIONUXCs Borpocamu coruanbHoi momutuku (Top Social Policy Think Tanks), mep-
criektuBHBIX (Think Tanks to Watch) m rocymapctBeHHBIX «(habpuk wmbican» (Best
Government Affiliated Think Tanks). [1] ['TaBHOe Ha3HauYeHHE BEIOMCTBEHHBIX AHATUTH-
YECKUX IEHTPOB - (pOpMHUpOBaHWE OTpaACIEBBIX 0a3 NaHHBIX, MPEAHA3HAYEHHBIX, B OCHOB-
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HOM, JJIs ayJuTa KauyecTBa JAHHBIX, MOJYYCHHBIX U3 PA3HBIX UCTOYHUKOB, U OTCIICKUBAHUS
WCTIOJTHEHUS TOCIIPOTPaMM.

I Computer, electronic and optical products [ Post and telecommunications
5 I Computer and related activities Non-ICT DVA content of global final demand for ICT goods and services

0
S LEFT RN TF T F IS TIPS TS FT S S

Puc. 3. Jonu nponykuuu, cesazanHoi ¢ KT B BBII no ctpanam O3CP B 2011 r.

Ccdepa e-komMepuuu, SBISIFOIIAsICS CETOTHS OTHOH M3 TpeX 0a30BBIX COCTABISIONINX
U(POBOI IKOHOMHUKHU U IMHAMHYHO Pa3BHBAOINASCSA B CTpAaHAX TPEThETO MHPA U OTpaxka-
Ioasi YpOBeHb CBOOOJBI BUPTYAIIbHOW TOproBiu, B Poccuu mpereprieBaeT B IMOCIEAHHE
3 roma oTpuIaTeNbHBIC U3MEHEHUS (puc. 4).

40%

30% Aq\\ == pupocT obbema npoga, %
20% Y

=== 1PUPOCT KONUYECTBa

10% 3aKa308B,%
a
x_’a(_)/ i [[DUPOCT CPESHEr0 YeKa, %
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-10%

Puc. 4. ITpupocT 060poTa, KOTMIECTBA 3aKa30B U CPETHETO YeKa OTCUECTBEHHON MHTEPHET-
Toprosiu 3a 2011-2017 rr. B Poccun, % [3]

Habnronaetcsa 3amennenue pocra oobema npogax. Cradunuzanusa 20162017 rr. 6buta
JIOCTUTHYTa 3a CUET MAaJOOIOKETHOCTH MOKYTIOK HM3-3a CHIDKEHHUS TOXOJIOB HACEIICHUS.
[Ipupoct cToumocTu cpeaHero ueka craHoButcs B 2017 1. orpuniarensabiM. Ho 00beM mpu-
TPaHUYHON MHTEpHET-TOproBiu pacter. B 2015 r. 34% wuHTepHET-3aKa30B POCCUSH OBLIH
cAenaHbl y 3apyOeXHBIX PUTEHIIEPOB. B 1eHeKHOM BBIpaKEHUH IO TPAHCTPAHUIHOHN TOP-
roBiu coctaBiseT 20%. MHOCTpaHHBIE WHTEpHET-MarasuHbl MpeiaratoT MPOIyKIHI0 IO
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0oJee HU3KUM II€HaM, T.K. OHH HE IUIaTAT BBO3HbIC nouuinHbl 1 HJIC, He BHIMONHSIOT ra-
paHTHUIHBIE 00513aTEIHCTBA U HE CEPTUDHUITUPYIOT TOBAPHL.

AKIIEHTBI TOCYIaPCTBEHHOI 0 peryiupoBanus uu¢poBoil 3IKOHOMUKH

T'ocriporpamma «lludpoBas 3KOHOMHKa» TPHHATA B COOTBETCTBUH ¢ YKa3oMm llpesn-
nenrta ot 9 mast 2017 r. Ne 203 "O Crparerun pa3Butusi HHGOpMaMOHHOTO 00IecTBa B PO
Ha 2017 - 2030 roge!". [Iporpamma coxycupoBaHa Ha pa3BHTHE:

® KIFOYEBBIX UHCTUTYTOB Pa3BUTHS U(PPOBOI 3IKOHOMHUKH (HOPMaTHBHOE PETYJINPOBa-
HUE, KaJpbl U oOpa3oBaHne, (opMHUPOBaHNE UCCIETOBATEIHCKUX KOMITETEHITHA M TEXHOIIO-
THYECKHUX 3aJI€TIOB);

® OCHOBHBIX HH()PACTPYKTYPHBIX JIEMEHTOB HU(POBON IKOHOMUKH (MHPOPMAIIIOHHAS
UHPpacTpyKTypa, UHPOpPMAIIHOHHAsI 0€30IaCHOCTH).

Ho mpu 3Tom u3 69 Tonpko 1Mo 9 3a1auaM IporpamMMbl 3aIUTAHAPOBAHBI MEPOIIPHSITHS 10
pecypcoobecIiedeHHIo.

1. ObecnieyeHre 3aIMTHl TpaB, CBOOOA U 3aKOHHBIX MHTEPECOB JIMYHOCTH B YCIOBHAX
U POBOI SKOHOMUKH, TIPABOBOTO PEKHMa M TEXHHUECKUX WHCTPYMEHTOB (DYHKIIHOHHPO-
BaHUSI CEPBHCOB W WCIOJIB30BAHUA JTAHHBIX, YCTOWYMBOCTH M 0€30MaCHOCTH (YHKIIMOHH-
poBanust IC 1 TeXHOJOTHH, TEXHOJIOTUYECKYIO HE3aBHCUMOCTH B 0€301MacHOCTH (YyHKIHO-
HUPOBAHUS alNapaTHBIX CPEICTB U HHOPACTPYKTYPhl 00paObOTKH NaHHBIX, YNPaBIsSeMOCTH
Y HAJACKHOCTH (PYHKITMOHHPOBAHHUS POCCHHCKOTO cerMeHTa "VIHTepHET", 3alIuThl TIpaB |
3aKOHHBIX MHTEpECOB OM3HEca B yCIOBUSAX IU(PPOBOI IKOHOMUKH, ydactusi Poccun B moj-
TOTOBKE U peajH3allii MEXIyHapOAHBIX JOKYMEHTOB MO BOIpocaM MH(OpMAIMOHHON Oe3-
OITTaCHOCTH

2. Co3mannie TEXHUYECKUX WHCTPYMEHTOB, oOecreynBaroniue 6e3omacHoe nHGOpMaIn-
OHHOE B3aMMOJEHCTBHE IPaX/IaH B YCIOBUIX MU(POBON SKOHOMUKH, dPPEKTUBHBIX MeXa-
HU3MOB TOCYAAapCTBEHHOTO PETYJIMPOBAaHUS M TMOIICPXKKHA B 00JIacTH WH(POPMAIMOHHON
0e30MmacHOCTH TP WHTETPaliy HAIlMOHAIBHOW NH(POBOH 3KOHOMHKH B MEXIYHAPOIHYIO
9KOHOMUKY

3akiaroueHue

Takum 00pazoM, B OJMKalIKMe TP roja HU(pPOBYI0 3KOHOMUKY Poccuu ket rapaH-
THPOBaHHas TOCYIapCTBEHHAs MOHOTOIHM3AIHS TPaBa yCTAHOBJICHHUS aITOPUTMOB 00paboT-
KM JaHHBIX U TEXHUYECKHUX CPEICTB, CTAHIAPTOB UCIIOIH30BaHUS 0a3 JaHHBIX, OOeCIIedeHNe
YIPaBIAEMOCTH M HAJEKHOCTH POCCHICKOro cermeHTa «lHTepHET», MPUHYKICHUE HC-
MOJIL30BaHUS POCCHICKHUX IU(POBBIX TwuiatdhopM u T.a1. Ha ¢doHe pasmbiTocTH Opyrux me-
POTIPUATHI TPOTPaMMBI M CHW)KCHUS SKOHOMHUYECKOW aKTUBHOCTHA areHTOB IU(PPOBOTO
PBIHKA TaKHW€ MEPCHEKTUBBI OTAAISIOT CUHTYJSIPHYIO TOUKY pa3BUTHsS. W mepBeIMH Ha 3TO
otpeduieKCHpOoBau OOJIbIIAs YaCTh TEICKOMMYHHKAIIMOHHBIX komnanwuii u3 TOI1-100.
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BUOT'PA®UA

4, Kum En CyHn, paborato B o0macTé BeICIIETo 00pa30oBaHUS M CIEHUANA3HPYIOCH Ha
dKOHOMHKE. PaboTaro MpopeKTopoM Mo MEXTyHApOAHOW M WHHOBAIIMOHHOHN NEATeILHOCTH
AHOO BO CaxI'TH r. FOxno-Caxanuuck. Kanaunar skonomudeckux Hayk ¢ 2004 rona.
O0macTh MOMX HAyYHBIX HHTEPECOB BKIIOYAET (PMHAHCHI, JJOTUCTHKA, TU(PPOBas IKOHOMHU-
Ka, perHOHAIbHAs YIKOHOMHKA

THE DIGITAL ECONOMY IN RUSSIA: DEVELOPMENT OUTCOMES
AND THE EMPHASIS OF STATE REGULATION

Yen Soon Kim

Sakhalin Institute of Humanitarian and Technology Sciences
Sakhalin, kim.sofja2011@yandex.ru

The state of the digital economy of Russia is analyzed. The emphasis of the state pro-
gram for the development of the digital economy is defined. The conclusion about the prob-
ability of reaching a singular point in Russia is made.

Introduction

Statistics of the consumption market ceases to be as a factor of production in the con-
ditions of modern IT. Production begins to work only if there is an order of a particular
consumer. In that technological progress, the main thing is not a technical device, and the
main thing are programs. On the one hand, the development of IT can lead to the instabil-
ity of the economic system due to the reduction of the difference between the time of pro-
duction and the time of consumption. On the other hand, this may lead to a new form of
harmonization between production and consumption. This transitional state is called eco-
nomic singularity [6, p. 7-37]. Singularity can be the starting point of convergence for the
economy. The main condition for the breakthrough is the consistency of state regulation
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and private initiatives. As a result, the digital economy will lead to the blurring of the
boundaries between the control system and the controlled system [7, p. 21-24]. If this does
not happen, the pendulum of economic singularity will swing towards an absolute crisis.
What is the state of the Russian digital economy? Can the state regulation develop the eco-
nomic singularity and convergence?

Results of the digital economy in Russia

The share of the digital economy in Russia's GDP was in 2010 1.9%, and in 2016 —
2.8%. In Russia, only two digital profiles achieved the highest capitalization: information
technologies and telecommunications. Growing trends in capitalization have the companies:
Yandex, Mail. Ru Group and MTS. And the rest of the companies are experiencing a de-
cline of market value. There are not electronic industry companies in the TOP-100 ranking.
According to OECD statistics, the growth of world trade in digital economy products by 4%
multiplies the growth of trade in services by 30% (more than 7 times). [4] During the period
2005-2015 in Russia there is a decrease in the share of robotic production in value added.
Also the country has become an outsider even among the BRICS countries [4, p. 36].

B Poccun big data mmeet MecTo OBITH TOJBKO B TOCYAaPCTBEHHBIX HHCTUTYTAX.

In Russia, big data takes place only in state institutions.

The e-Commerce sector in Russia has been experiencing negative changes in the last 3
years. There is a slowdown in sales growth. In 2017, the increase in the cost of the average
check becomes negative. At the same time, the volume of cross — border Internet trade is
growing. In 2015, 34% of Russian online orders were made to foreign retailers.

Emphasis of state regulation of the digital economy

The state program "Digital economy" has two main areas of regulation:

e Creation of key institutions for the development of the digital economy

e Creation of basic infrastructure elements for the digital economy

At the same time, guaranteed financial support has been provided for measures to
strengthen information security, manageability and reliability of the Russian Internet seg-
ment.

Conclusion

The fall in economic activity of agents in the digital economy and the dominance of the
state as a control system in the digital economy make the prospects of reaching a singular
point of development unrealizable.
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OB YYACTHUM KOPEMIIEB B PA3BUTUHA COBETCKOI'O PUCOBOJCTBA

H.A. Kum

He3agucumpiii uccneooeamens, Bonzozpao,
ilgiza@mail.ru

OrnucaHo yyacTue COBETCKUX KOPEHIIEeB B CTAHOBICHUHU U Pa3BUTUU PUCOBOIYECKOM OT-
paciu ceabCKOro xo3sAicTBa B I0KHBIX peruoHax PCOCP, nononHeHHOe TUYHBIMU BOCIIO-
MHUHaHUSAMH KOPEeN1eB-pucoBooB u3 Kaambikuu.

Ycnemnoe passutre prcoBoictBa B CCCP 0buto HampsiMyio 00YyCIOBIECHO YCHIHSIMU
KOpeHIeB, [UII KOTOPHIX PHCOCEsSHHE ObUIO TPaAWLMOHHBIM BUAOM 3emienenus. Unes pas-
BUTHUS PHUCOBOJICTBA BO3HMKJIA B pe3yJIbTaTe MOMCKAa COBETCKUM IPABUTEIHCTBOM BO3MOXK-
HOCTel 3aMeHbl Ha BHYTPEHHEM PBIHKE JOPOTOTr0 UMIOPTHOTO PHCa COOCTBEHHBIM, JOCTYII-
HBIM TI0 IIeHE U HE yCTyMalolmuM B KauecTBe. OCHOBHas Macca OBIBUIMX MPUMOPCKUX CO-
BETCKUX KOPEHIEB TOCIIe ACTIOpPTAIlMH MpoKuBaia B pecrmyonukax CpenHeir A3uu, OTKyIa
WX CTaJIM MacCOBO MpuUriamats B 103kHbIe pernoHsl PCOCP u B Ykpaunckywo CCP mis pe-
menus 3agau L{K KIICC u Cosera Munuctpo CCCP no pa3BUTHIO pUCOBOJICTBA.

B 1926 r. kopeiisl BeIpamuBaiyd puc Ha YKpanHe B pasnuBax pek MOxubpi byr,
Huectp, Unrynen u duenp. B KpacHogapckom kpae B3sUIHCh 32 OCBOEHUE PUCOBOM OTpac-
i B KoH. 1920 — nau. 1930 rr. Poxnenue pucoBoncrsa Ha Kybanu Hadanock ¢ ocyIieHUs
IJIaBHEH cTpouTenbHOUM opranmuzanueil «llmaBctpoit» U A30Bo-UepHOMOPCKUM COIO3pUCO-
TPECTOM, TOT/a e BOSHUKIIM TIEPBBIE PUCOCEIONINE KOIX03bI « TUXOBCKUI», «HepKecCKuii»
n «Kpacnoapmetickuit». [Ing pa3paboTku akTyaJdbHBIX MPOOJIEM PUCOBOJCTBA B Jekalpe
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1931 r. B Kpacnonape Obu1 opranusoBaH Bcecoro3nbslii HayuHo-uccnenoBaTenbCKuii MHCTH-
tyT (HUW) pucosoro xo3siicta, ¢ 1966 r. Beecorosnsrit (¢ 1991 roga — Beepoccwuiickmuit)
HUMU puca. B nayane 1941 r. pucossie noist 3anuMainy 6omnee 12 TBICSY TeKTapOB HEAABHUX
KyOaHCKuX 1aBHel. B 1937 r. B kpae Obu10 coOpaHo 37 Thicad TOHH puca. B 1967 roxy B
Kpacnonape 6bu10 co3naHo ['aBHOe ympaBiieHHE IO BOAOXO3SMCTBEHHOMY CTPOUTEIBCTBY
U CTPOUTEIBCTBY PHUCOBBIX COBX030B — I TaBKyOaHBEPHUCCTPOH, OOBETHHSBIIHKA 5 TPECTOB C
30 TeIC. TUApOCTpouTeneH [1].

Y4acTui0 B Pa3BUTHM KyOaHCKOI'O M CEBEPO-KaBKAa3CKOI'O PHCOBOJCTBAa KOpEHIIEB-
PHCOBOJIOB, YbH CYIbOBI 3a4acTyIO0 CKIAIBIBAINCH TPArHYECKUM 00pa3oM, MOCBAIIEHO HC-
cnenoBanue K. Con: «B 1930-e rozpl rpyImmnsl KOpeHcKOro HaceNneHus MOSBIAIOTCA Ha Tep-
putopun Kpachnonmapckoro, CraBpomosbckoro kpae, B [larectanckoit ACCP, YeueHo-
WNuarymckoit ACCP. ...IlepBorii kopeickuii koaxo3 uM. JumurpoBa B kommuecTBe 100 ce-
Meli OblT opranu3oBaH B 1933 roay B cranmie MBanosckas KpacHomapckoro kpas. B 1935-
1936 rr. xopeiickue cenpxo3apTenu nosBUINCh B CTaBponoiascKoM Kpae B ctaHuiie CoBet-
ckast (HoBomasnogrck), B Uedeno-Uurymickoit ACCP — I'yaepmec, B Jlarectanckoit ACCP —
Kuzmsp. Ilo pacckasam OueBHIIIEB MHTEPECEH CIEAYIOMINH (BaKT: MpeAcenaTesI MU 3THX
KOJIX030B HA3HAYAINCh KUTAHIBI-KOMMYHHCTHI, 8 YIEHAMHU KOJIX030B OBUTH KOpEeHsD» [2].

Hauano aktuBHOH (ha3sl pa3BUTHS CTaBPOITOJIBCKOTO PUCOBOJICTBA OTHOCHTCS K 1951 T.
ITockonbKy B CpeiHEa3HaTCKUX PECIyOJIMKax KOPEHIbI MMENH OIBIT YCIEUTHOTO prcoces-
Hus1, CTaBpOMOJIBCKUI KpaeBOi KOMHUTET MapTUH MONPOCHII IIEpeceICHYECKOe yIpaBlIeHHE
pu CoBere MUHUCTPOB PCOCP comelicTBHS B HCIIONH30BAaHUH arpOHOMHYECKUX 3HAHUU H
TEXHUYECKUX HaBBIKOB Kopeiines: «lIpemanoxuTh KopellaM IMOCEeTUThCS Ha TEePPUTOPHH
CTaBpOMOIBCKOTO Kpasi, ¢ YY4EeTOM UX MPOoPecCHOHAIBHBIX CIIOCOOHOCTEH U 3apeKOMEHIO0-
BAaBIIMX C€0s KaK ONBITHBIC BO3/EIBIBATEIN MAJIO U3BECTHOW MECTHBIM KOJIXO3HUKAM KYJIb-
Typsl pucay [3]. Torma xe, B 1951-1953 1T. Hagaiock MaccoBOe MEPECEICHUE KOPEHUIIeB Ha
HOBBIE OopolIaeMble 3eMJId B POCTOBCKOH 005acTh, 0 YyeM peryJsipHO MeyaTalnch cooOIie-
HUs B o0macTHOH razere «MOJOT» U MECTHBIX PalOHHBIX Ta3eTax, OMUCHIBABILIUX HOBYIO
nst JloHa cenbCKOX03IMCTBEHHYIO KYIbTYpPY.

ITo Bocmomuuanusam M.E. MyHa, B koH. 1950-x 1T. KOpeiIsl Bo3nensiBanu puc Ha Ce-
BepHOM KaBkasze: «B [larecrane k ToMy BpeMeHHU OBLIO YK€ MHOTO KOpEHLIEB, KOTOPBIE ca-
Ka| puc Ha 3eMisix Ku3mmroproBckoro, XacaBopToBckoro, Kusmsapckoro, badatopToBcko-
ro, TapyMoBCKOro paifOHOB. DHEpPTUYHBIE, TPEANPUUMIHNBBIE KOPEHIIbI cOOMpaIuch B Opu-
rajipl, TOTOM 3aKITIOYald OTOBOP C KaKUM-HHOYIb XO3SMCTBOM, MO0 KOTOPOMY 4acTh Ypo-
JKasi OHU TOJIyYald B CBOE IOJB30BaHHE. JTO OBbLJIO BHITOAHO BeeM. Koiaxo3bl M COBXO3BI
NOJIy4ajad XOPOULINE yPOXKau U Ha TPYIOJHH BbIAABAIM CBOMM PaOOTHUKAM PHUC, PYKOBOIH-
TEJH MOJTyYaln OpJieHa U Meaiu...» [4].

IlepBsie onbITHBIE pHCOBBIC YeKkH B KamMmbikuu Obli pa3duts Ha 15 ra coBxo3a «Kpac-
HOCENIbCKHUiy MamomepOeToBckoro paiioHa. Pe3ynbrarTsl, MonMydeHHBIC HA THX OIBITHBIX
MOJISAX, 00CYKIaNN CIeranucTsl n3 MOCKBBI 1 105KHBIX pernoHoB (HoBouepkaccka, Pocro-
Ba-Ha-J{ony, Kpacnonapa, CtaBpormons) [5]. 3aTeM ObUIO MPHHATO pELICHHE O Hadaie ca-
Moro ceBepHoro pucocesuus B Kanmeiukoir ACCP. B mapte 1966 r. no nHuuuatuBe mnep-
Boro cekpetaps kpaeBoro komurera KIICC pecnybnuku b.b. I'opomoBrkoBa, B COOTBET-
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cTBUM ¢ noctaHoBieHueM Coseta MunuctpoB PCOCP Ne 153 ot 12. 02. 1966 r., ¢ mpuxa-
30M MHHHCTEpPCTBa celbckoro xo3siictBa PCOCP ot 28. 02. 1966 1., ¢ IpuKa3oM MHHH-
cTepcTBa cenbekoro xo3siicta Kanveikoit ACCP ot 15. 03. 1966 1., Ha 6a3e yroawii c/3a
«Kpacnocenbckuii» ManonepOeToBcKoro paiioHa OblT OpraHu30BaH pUCOCOBX03 «Bocxomy.
3areM ObuTM co3maHbl coBx03 «KpacHocenbckuity ManoaepbetoBckoro paiioHa («Boc-
xo1»), «Kammermkuin» (1970 r.), «50 mer OxTsa6ps» (1975 1.).

B nocranosnenun LIK KIICC u Cosera MunuctpoB CCCP «O mepax mo ganpHenIemy
Pa3BUTHIO PUCOCESHUS MU KOPMOMpoU3BoacTBa B CapnuHCKOM Hu3MeHHOcTH KanMeblkoit
ACCP» ot 6 mas 1977 1. OBIIO 3aIJTAHUPOBAHO TOBEACHHE IIIOMAACH OpOITACMBIX 3eMEIb
Jo 125 ThIC. TeKTapoB, B TOM YHKCIIE JUIA pa3BUTHs pucocesHus 10 90 Teic. rektaposy. Cose-
Ty MunuctpoB PCOCP 0b110 HOpy4eHO MPeayCMOTPETh B HAPOAHOXO3SIMCTBEHHBIX TIIAaHAX
mepecelieHne ceMeil B coBxo3bl CapnuHCKol Hu3MeHHOCTH. B aBrycre 1977 r. ObUT co3man
OKTSOpbCKHId paifoH, B COCTaB KOTOPOT'O BOILIM BCE PUCOBOIUECKHE Xo3siictBa. [locra-
HoBneHueM cekperapuata LK BJIKCM ot 14.10 1977 1. CTpOUTEIBCTBO OPOCHUTENBHBIX
cucteM B CapNMHCKOW HU3MEHHOCTH OBIJIO BKIIFOUEHO B YUCIIO BCECOIO3HBIX YIapHBIX KOM-
COMOJTECKHX CTPOEK [6].

Celiyac crienMajlCTbl PUCOBOJIBI HAaXOAATCA B MOYTEHHOM BO3pacTe, BOCTIOMHHAHUS
CTUPAIOTCS U3 UX MaMATH, JOKYMEHTHl yTPAUMBAIOTCA, U 3TA OUYEHb Ba)KHAS TEMa y4acCTHUS
COBETCKHX KOPEWIIEB B CTAHOBJICHUH OTE€UECTBEHHON PHUCOBOIYECKON OTPACIU MOXKET 3aTe-
pATBCS B OYPHBIX COOBITHSIX HOBOTO BPEMEHH. ABTOPY JOBENIOCH MOOECENOBaTh C JABYMS
YBa)KaeMbIMH MOKUJIBIMUA KOpEUIlaMU, YbH UMEHA HEPa3phIBHO CBSI3aHLI C UCTOpUEH KOpei-
ckoro pucopojictBa B Kanmbiikoit ACCP. Nmena I'enusa Koncrantunosuya Kuma u bopuca
I'puropbeBuua TsHa npousHocaTcs B PecyOnuke KaaMbIkust ¢ OTpOMHBIM TOYTEHUEM, HC-
TOPHUH HX >KU3HU JOCTOMHBI MOApa)KaHus, HO CKOJIBKO 3aMeuaTelbHbIX Cyae0 ocTaloTcs He-
U3BECTHBIMU. 3JECh MPUBOAATCS BBIACPKKU U3 HALIETo UHTEpBBIO ¢ ['enueM KoHncrantuHo-
BuueM U bopucom I'puropreBruem. ABTOp HaJleeTCs Ha MPUBJICYEHUE UCCIIEI0BATENHCKOTO
BHHUMAaHHS K TeMe BKJa/la COBETCKHUX U POCCHMCKHX KOpEHIIeB B SKOHOMHUYECKOE pa3BUTHE
CTpaHsbl.

Kum I''K.: «B 1976 rogy MUHUCTEPCTBOM BOJHOTO XO35AWCTBAa U MEIHUOpPAIlUU PYyKOBO-
W OYCHDb YBAXXKAEMBIM HaMU MUHUCTp AJjekceeBckuii Eprenuii EBrenneBud. OH BBI3BAI
MeHs B MOCKBY U MPEAIOKUI MoexaTh paboTarh B KanmMbikui0. A s MOHATHS HE UMEIL, TS
HaxoauTcs 3Ta KanMbikus, qyMan, 4To Te-To Ha ceBepe Wi Onmke K Yparny. MHe cka3a-
mu, uro Kanmpikus rpaamauT co CTaBpOMOIbCKAM KpaeM. BoT MeHs cynpba m 3akuHysa
ctoga, B Kammbikuro. MeHst OYeHb TEIUIO MPUHSUT CeKpeTaph oOkoma maptuu Kanmblkuu
I'oponoBukos. AnekceeBckuil E.E. MeHs croga HampaBisii, MOTOMY uTO s 3aHuMaics B Ka-
3aXCTaHE CTPOUTEIILCTBOM PHCOBBIX OPOCHUTENBHBIX cUcTeM. A 1'opomoBUKOB 00Cy)aal ¢
ATIeKCEeBCKUM HJICI0 O CTPOUTEIHCTBE OPOCUTEIHHON crcTeMbl B CapmMHCKONH HU3MEHHO-
ctu Kanmeikuu Ha 100 ThIC. Ta. B MunuctepctBe 31anu, yto B Kazaxcrane ectb Kum I'enuid,
KOTOPBIM 3aHUMAETCs] STUMHU BOIIPOCAMHM, BOT €ro M HaJ0 Mo3BaTh croaa. Ha camom nene
OCBOEHHE YK€ Hayalloch J0 MOETo MpHe3/a, TaM yXKe CyliecTBoBal coBxo3 «Bocxom». Ko-
HEYHO, 3a7a4a OblIa rpaHAno3Has. ['0poJOBUKOB Aaj MOpydYeHHe, YTOOBI 1 BMeCTe ¢ padoT-
HUKaMU 00JIACTHOTO KOMHTETa MapTud moarotoBms mpoekt noctanoBienus [[K KIICC u
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[Ipasutenscra CCCP. f nmoutn nBa mecsna npocunen B MOCKBE M TOTOBHII TIOCTaHOBJIC-
HUe TI0 ocBoeHUI0 CaplMHCKOW HU3MEHHOCTH, M OHO BBINIIO yke B Mae 1977 roxa.

st Toro 9Tto0Bl OCBOWUTH TaKOM MacCHWB, MBI JIOJDKHBI ObUIM TIOCTpOHTH 3a 10 jer
100 ThIC. ra PUCOBBIX OPOCUTENBHBIX cucTeM. KoHeuHo, 3a1aua rpaHino3Hasi, 371eCh TaKOro
Konm4ecTBa paboueit cuibl HeT, B rolioi crenu. Ho He momydmiiock y Hac... MBI Bcero 10
MEPECTPONKHN YCIIEI OCBOUTH 16 THIC. Ta PHCOBBIX OPOCHTEIBHBIX CHCTEM B OKTIOPHCKOM
paiione. Brina oObsiBICHA BCeCOrO3HAs KOMCOMOJIBCKAs CTPOWKA, s €3I HAa YKpauHy B
Kues, B JlHenponeTpoBCK, OTTy/1a JOKHBI OBLTH MPHCIATh KOMCOMOMBIEB. Ho 3TO TONBEKO
Ha Oymare KOMCOMOJIBITBI — JOOPOBOJBITEL. Ha MecTe peciryOnrkanckue (YKpanHCKHE) KOM-
COMOJIbCKHE OpPTaHU3allMU HE 3aHUMAJIKCh 3TUM BOIPOCOM. MBI caMH €371 Ty/Ja U 3aHH-
MaJIMCh aruTaIuei U opraHu3ainuell Habopa KOMCOMOJIBIIEB. Y HHUX HE OBbLJIO HA 3TO MHTEPE-
ca — OTHPaBIATh KyJa-TO CBOM TPYIOBBIE pecypchl. Bor Takas Opima curyamms. 1 Obur
HAYaJIbHUKOM YIIPABICHHS, TIOTOM 3TO CTajl0 OOBEAMHEHUEM, KOTOPHIM PYKOBOJIWI OYCHb
OTBITHBIN CTPOUTEINb. 3aTeM s CTal HAa4YaJbHUKOM OOBEIWHEHHUS M MpopadoTan o mo3a-
nporutoro roga (2015 r.).

Ilepen Hamu ObINa IOCTaBJICHA 33/1a4a — 3aMEHUTHh UMIIOPTHEIN prUC. DTUM 3aHUMAJIHIChH
B PoctoBckoii obmactu, CtaBpomnonbckoM, KpacHomapckom kpasx, ACTpaxaHCKOH 067acTu.
KanMbikusg — cambiil ceBepHblil pailoH Poccum, rae emie MOXHO BBIpallMBaTh PUC, HO U
3/IeCh HE XBaTaeT COHIIA U TerlIa.

Ha crpoiike paboTaTh HE Tak MPOCTO, OCOOCHHO B T€ BpeMeHa. He 3Har0 mouemy, HO TO-
I/1a CTPOUTENBHOTO MaTepuaiia ObLIO HE T0CTaTh. MBI KaXK/IbIii TBO3/Ib CUATAIH. 1 Kax bl
JIeHb BBIXOJIWII Ha paboTy ¢ 7 yTpa, XOTs pabo4uii 1eHb OPUIHATFHO HAYMHAJCS B 9 4acoB.
[To rocymapCTBEHHO JIMHUM CBSI3U S IPOBOMII CEJICKTOPHEIE copemanus, 1mo 30-40 MuHyT.
U Bce Bpemst 00Cy)alli OJTHU U T€ e BOMPOCHI: HE XBaTaeT JIOCOK, I'BO3CH, IEMEHTA, TO-
ro, IPyroro... u Tae 3To B3ATh? M Bce ceneKTopHbIE COBEIIaHus Ha 3Ty TeMy. O0cyxnanu
Ka)KZI0€ HEBBITIOJTHEHHOE 3aJ[aHre, TPAHCIIOPTHBIE MepeBO3KU. Kaxaplii 1eHp oqHu mpodie-
MBI, 0JIHU Tpo0seMbl. CeNeKTOpHbIE COBEIIAaHUs MPOBOIMIN HEe TOJBKO B pabouue nHU. U
mo cyoboram. XKeHbl Ha MeHS CHJIBHO pyranuch. Pabora 3akaHunBaiack He panbiie 10 Be-
gepa. B Bockpecenbe paboTan 6e3 obema — u JOMOH MOpaHbBIE BO3BPAIAJICS, YACHKOB B
8-9. [IpakTHUECKH PUCOBOJICTBO ACTAN KOPEHIbl: OpUragupsl U pabodne Bce OBUTN KOpEii-
e, Celiuac KaJIMBIKW HayaJld 3aHUMAThCS PUCOM, a paHbIIIe OHU HE 3aHUMaIUCh. Bee Tpu
JIUPEKTOpa PHCOCOBX030B ObLIH Kopeimamu. Ilak, Anexceit JIu, Ham Bacunwmii [1aBnoBuy,
[TaBen AnexceeBuu. Ilak Uyn Burtanwmii ObUT mOCIETHMA TUPEKTOPA COBX03a, OH CTall JH-
PEKTOPOM 4YETBEPTOTrO coBX03a «JlkaHrapy». A moroMm Bc€ pasBammioch U ocBoeHue Cap-
MUHCKOWX HU3MEHHOCTH 3aKOHYUIOCh B 1990 rony.

3a crpouTtenscTBO YapmaapuHCKOTO BOAOXPAHHMIIUINA MEHs Harpaawiau llogeTHo# rpa-
MoToii IIpesnamyma Bepxosroro cosera Kazaxckoit CCP. Harpaxnen opaenom «3nak Ilo-
gyetay, opaeHoM «TpymoBoro KpacHoro 3Hamenu». 3a paboTy B KaiMbIkuu st mosydu 3Ba-
Hue 3acmykeHHOTo Menmoparopa P® u 3Banne IlodetHoro rpaxkmannHa PecnyOnmkn Kai-
MbIkud. beu1 nenyratom BepxoBHoro cosera KanMmbIkuu U AemyTaToOM FOpOACKOTO COBETA
Omuctel. B Kazaxcrane Obu1 femyTatoM 001acTHOTO coBeta UMMKEHTCKOW O0JIACTH U dJie-
HOM OIOpPO 0OKOMa MapTHH.
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Tsu B. T'.: «M3 Y30ekucrana B DIucCTy 5 pUeXan BMECTE C POACTBEHHUKAMH M TOCTY-
1 paboTath Ha Kadenpy ucropun KIICC KanmMbIikoro rocy1apcTBEHHOTO YHUBEPCUTETA.
Ha xadenpe s padotan okosio cemu jet. B 1977 rony obpazoBaincs OKTA0pbCKUil paioH 1o
pucocestauto. Cekperapp 0bkoma nmaptuu ['opoIOBUKOB OTIpaBUiI MEHS B Kopeickuit Ox-
TAOPBCKHIA PaliOH, TOTOMY YTO 51 MMEJ ONBIT MapTHIHHON paboTsl B Y30ekucraHe. ['opomo-
BHKOB CKa3aJ, 9TO BbI MOJXOANTE HaM, TeM OoJiee 371eCh MHOTO KOPEHIIeB, U 5 cTal CeKpe-
TapeM palioHHOTO KOMHTETa Mo uiaeojorudeckoil padore. Koraa s otpaboTan cBoii Cpok B
paiikome, MEeHsI B35 B OOKOM MapTUW B DIMCTY, B OTJAEN MPOIAaraHjsl, Tae 1 padboran o
nmeHcuu. Korma s paboranm B o0koMe, €311 Ha KOH(GEPCHINH, CEMUHAPHI IO MMapTHHHOM
JIMHUM, MHOTO OOJBIIMX JIofeH ciymain. Torjga mapTuifHble OpraHbl 3aHHUMalNCh CEMUHA-
pamMu OYeHb aKTHBHO. Y MCHs B CTapOM OJIOKHOTE JI0 CHUX ITOP MHOTO TeJe(OHOB OBIBIINX
MapTUHHBIX paOOTHUKOB M3 KpacHomapckoro kpas W Apyrux obmactei. MHOTHA XOYeTcs
MO3BOHUTH 10 CTApPbIM TeNe()OHAM U CIIPOCHUTh, KHUBBI JIL OHU.

Hano paszoOpathcsi ¢ JOKYMEHTaMH, TaM LENbIe KHUITBI MOXEITeBIIUX Oymar. Y MeHs
octainica opuruHan nocranoniaeHus LIK KIICC u CoBera MuHUCTpOB 10 ocBoeHMI0 CapnuH-
CKOW HU3MEHHOCTH M JIpyTHe MaTepuaibl. Buepa s uckai, HO cpa3y He Hamien. [TocMoTpro
crapsie GoTtorpaduu. Muorue ¢ororpaduu 3arepsuiuch Tae-To, Xkaib. Hamo uckarb B CBOUX
mkadax...» [7].

B cBs3u ¢ akTUBH3aLMEN CTPOUTENBCTBA PUCOBOMUYECKHX COBX030B, M3 Kazaxcrana u
V36exuctana B KaJMBIKHUIO TprieXaa MHOTO KOPEHIIEB ¢ CEMbSMHE, HHOT/IA IIETBIMH TIOCETI-
kamu. Eciu B 1959 1. MaTtepuaisl mepenucu HaceJIeHUs MoKa3plBaid Hamuuue B Kanmblkuu
51 gen. kopeiickoil HauMoHaIbHOCTH, TO B 1970 . ux ctano 284 uen., B 1979 r. 1073 uen., B
1989 r. 643 uen. [locne Toro, Kak MoJa JaBICHHEM OOCTOATEILCTB MHOTHE KOPEHIIBI TTOKH-
nynu Kanmbikuro, nepeOpaBmck B Bonrorpaj, pucocesHue B KaldMBIKUU 3HAYUTEIHHO
YMEHBIIWIOCH B MacmTabax, COBX03bl 3aKPBUIACH, XPAHEHNE UX apXUBOB OCTABIISACT JKEIaTh
JyYIIEero.
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BUOTI'PAD®USA

A, Kum Nnprusza AaBapoBHa, paboTaro B 00JIaCTH COLMOJIOTHUH U 3THOJIOTHH U CIICIIAAIIH-
3UpYIOCh Ha KOpeeBeIeHuH. B HacTosiee BpeMs Hax0XKyCh Ha IIEHCUH, IIPOJI0JIKA0 paboTaTh
KaK He3aBHCHMBII HCCIe0BaTelNb, YIaCTBYIO 110 MPUTTIAICHUIO B HEKOTOPBIX MIPOEKTax yue-
HbIX Pecmy6muka Kopes. Kananmat coumosnormueckux Hayk ¢ 1996 roma. O6iacts Moux
Hay4HBIX HHTEPECOB BKJIIOYACT HCTOPHIO U COLIMOJIOTHIO KOPE CapaM, CTaTUCTHUKY, TOJIUTOJIO-
THIO, COITMATIBHYIO IICUXOJIOTHIO, TPAAULIMOHHYIO BOCTOYHYIO METUIIMHY U JIp.

ABOUT THE PARTICIPATION OF THE KOREANIANS IN DEVELOPMENT
OF THE SOVIET DRAWING

LA. Kim
Independent researcher, Volgograd, ilgiza@mail.ru

The participation of Soviet Koreans in the formation and development of the rice grow-
ing branch of agriculture in the southern regions of the RSFSR is described, supplemented
by personal memories of Korean rice farmers from Kalmykia.

The successful development of rice growing in the USSR was directly conditioned by
the efforts of the Koreans, for whom rice-growing was a traditional kind of farming. The
development of the rice industry began in the Krasnodar Territory in the end 1920-1930.
The Korean population appeared in the Krasnodar, Stavropol Territories, in the republics of
Dagestan, and in Chechen-Ingushetia to work in new rice-growing Soviet farms. In 1951,
the Stavropol Territory Committee of the Party asked the resettlement department under the
Council of Ministers of the RSFSR to invite the Koreans to settle in the territory of the Stav-
ropol Territory, taking into account their experience of cultivating "a culture of rice that is
not well known to local collective farmers". A mass migration of Koreans to new irrigated
land in the Rostov region began in 1951-1953 years. The first experienced rice checks in
Kalmykia appeared in the Maloderbetovsky district. In March 1966, the decision was taken
to start the most northern rice cultivation in the Kalmyk ASSR, the first state farms were
organized. In August 1977, the Oktyabrsky district of Kalmykia was created, which includ-
ed all rice-growing farms. The construction of irrigation systems in the Sarpinskaya lowland
was included in the number of All-Union shock Komsomol construction projects. Now, rice
specialists are at a venerable age, memories are erased from memory, documents are lost.
The author had a chance to talk with two respected elderly Koreans, whose names are inex-
tricably linked with the history of Korean rice growing in the Kalmyk ASSR. Below are the
interviews with Kim Heliy and Tyan Boris. The author hopes to attract scientific interest to
the topic of the contribution of Soviet and Russian Koreans to the economic development of
the country.
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BO3MOXXHOCTHU PAHHEN JMUATHOCTUKHU CTEHO3A COHHBIX APTEPUIA
C IOMOIIBIO IIU®POBO ®JIIOOPOI'PA®UUN B PAMKAX
JAUCITAHCEPU3ALIUU

N.B. Kum, E.B. boukapesa, E.K. Byruna

@dI'syY «HMHUI] ITM» Munzopasa Poccuu, Mockea,
ivkimivkim@gmail.com

B crarbe 000CHOBBIBaETCS BO3MOXKHOCTh PaHHETO OINPEJENICHHS JIUI C KaJbIIMHO30M
COHHBIX apTEpUil M PUCKOM PA3BUTHUS MHCYJbTA C MOMOILBIO PYTHHHOTO METOAA JIy4eBOU
JIMATHOCTUKH TP MAaCCOBBIX NPOQPUIAKTUYCCKHX OOCIICIOBAHUSAX HACCICHUS TPYIOCIIO-
COOHOTO BO3pacTa.

LepebpoBackynsiprast 6oi1e3ub (LIBB), 1 0COOCHHO MO3TrOBOW HMHCYIBT, HMPOJOIDKACT
0CTaBaThCsl 3HAYMMOUW MEIMKO-CONMANIbHON mpobieMoii Bo Bcem mupe. HecmoTps Ha To,
YTO TMOKAa3aTeNd 3a00JIeBa€MOCTH M CMEPTHOCTH OT WHCYJbTa M IPYTHX CepAedHO-COCY-
JIUCTBIX 3a00JICBAHUN CHWKAKOTCS, a0COMIOTHOE YHCIO JIMI, TMEPEHECIIUX HWHCYJIbT H
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OCTaBIINXCS MHBAJIMIAMH, 3HAUUTEIHHO BO3POCIO Ha TI00aJbHOM U PETHOHAJIHHOM YpPOB-
Hax [1]. Tak, nmeranpHOCTh OT MHCYNBTA yBenndmiack Ha 41%, uHIMACHT — Ha 66%, pac-
MPOCTPaHEHHOCTH - Ha 84% [2-4]. UHCYABT yKe HE SBISETCS OOJE3HBIO MOXKIIIBIX JIIOJCH,
nockoneky 6onee 60% Bcex karacTpo( BO3HHKAIOT y JIKI B Bo3pacte a0 65 net [1]. He me-
Hee 3HaynMa npodiema LIBb u mis Poccun. CormacHo maHHBIM O(UITHAIEHOW CTaTUCTHKH,
B 2016 1. ot LIBb ymepmu 190,8 Thic. yenmoBek, npudeM 16% u3 HEX B TPyHOCIIOCOOHOM
BO3pacre [5].

PaHHee BBIIBIIEHHWE COCYIVCTOM MATOJNOTHU B YCIOBUSX CKPUHHUHTA 370POBOM IMOMYJIs-
IIUU TPYAOCTOCOOHOTO BO3pacTa UMEET MEPBOCTEIIEHHOE 3HAUEHHE /IS IEPBUYHON TPOQH-
JIAKTHKH MO3TOBOro MHCysbTa [6]. K coxaneHHIo, Iajieko He Bce JiedyeOHO-TpoduIak-
TUYECKHE YUYPEKICHHS HMEIOT BO3MOXKHOCTh NPOBEIACHUS IYMJIEKCHOTO CKAaHMPOBAHHS
COHHBIX apTepHH, SIBIIIONIETOCS 30J0THIM CTAHIAPTOM THATHOCTHKH aTePOCKIIEPO3a y JIHII
0e3 cepleYHO-COCYIUCThIX 3a0oyieBaHui, HO ¢ (pakTOopamMu pucKa uX pas3Butusa. OmHAKO
MUMEIOTCSl 3HAUYMTENbHBIC M TIOKa elle HE PEATM30BAaHHBIC BO3MOXHOCTU ISl BBISIBICHHS
aTepoCKJIepo3a Ha OCHOBE BU3yallM3allii KAIIGIIMHATOB B OOJIACTH MPOEKIUU COHHON apTe-
pUH C TTOMOIIBIO PYTHHHOTO METOJNA JIYICBOW TUArHOCTHKH - MHU(PPoBOI Qurrooporpaduu
(L1®) opraHoB rpyaHOM KIETKH.

Hapsimy ¢ w3o0pakeHreM OpraHoOB TPYAHOH KIETKH, (hIrooporpaMma, Kak IPaBHIIO,
BKITFOYAET W O0JIACTH IIEH, TP 3TOM KAIBIWHATH B MATKAX TKAHIX IIEH BU3YAIN3UPYIOTCS
JIOCTaTOYHO XOpoIo. B cimyuae BbIsABIEHHS KalblMHATOB Ha ypoBHe C3-C6 MO3BOHKOB
MUMeeTCs BEICOKasi BEPOSTHOCTH aTePOCKIIepo3a COHHBIX apTepuidl. B cBszu ¢ atum, LD mo-
JKET OBITh NPEUIOKEeHA B Ka4eCTBE MHCTPYMEHTA IJIS MPOBEACHUS OMMOPTYHUCTHYECKOTO
CKpPHHUHTA aTepoCKJIepo3a y MAIMEHTOB, MPOXOSIINX AUCIAHCEPU3AIUIO W JIPYTHUE BHUIIBI
NpOQHUIAKTHYECKOTO 00CIIEAOBaHHS B YUPEKACHHUSIX MEPBUYHON MEIUKO-CAaHUTApHOHU I0-
MOIITH.

CornacHo PUHATOMY TOPSIKY OKa3aHHWS MEIHIIMHCKOHN ITOMOIIM, MEIUIIMHCKHE Opra-
HU3AIUU JOJDKHBI 00ecrneunTh He MeHee ueM 60% oxBat ¢urooporpaduei BCero mpuKpen-
JICHHOTO B3pPOCJIOro HaceJeHus ot 15 nert u crapue. [lo nanneiM LleHTpa MoHMTOpHUHTA TY-
Oepkynesa, oxBar yupexaeHuil ¢arooporpadueii cocrasisier 63%, mpu 3ToMm (rooporpa-
¢uueckas cmyx0a Takke AOCTATOYHO XOPOIIO yKOMIUIEKToBaHa [7]. B momammstoniem
OONBUIMHCTBE MPUMEHSIOTCS COBpPEMEHHBIE LU(POBBIE (Iooporpadsl OTEYECTBEHHOIO
MPOU3BOCTBA, /1032 O0JIYYSHHS KOTOPHIX B HECKOJIBKO pa3 MEHBIIIE, YeM IJICHOYHBIX. Tex-
HUYECKHE XapaKTePUCTHKH (IrooporpadoB MO3BOIAIOT HASHTH(GHUIINPOBATH TEHU KaJIbIlHe-
BOW TJIOTHOCTH B MPOEKIMH COHHBIX apTepuil. KanbIuHaTHI, Kak MpaBwio, pacrojararTcs
KHHM3Y OT yrjia HuxkHell yentoctu Ha ypoBHE C3-C6 MO3BOHKOB, HE CIIMBAIOTCS C TEHbBIO IO-
3BOHOYHOTO CTOJIOA, YaIle UMEIOT HEMPABWIBHYIO GopMy (CM. PHCYHOK).

HeoOxoaumbIM ycinoBueM uid yao0cTBa pabOTHI Bpaya SIBISIETCS YCTAHOBKA CIEIHalb-
HOro OJIOKa mporpaMMHOro oOecriedeHus IJisl yBeTUUEHHsT Ha 3KpaHe O0JacTh MPOEKIHH
COHHOI apTepuy, ONTHMHU3ALMS ITOJIOKEHHUS TOJIOBHI MAI[EHTa BO BPEMS CHEMKH, TPaBUIIb-
HO€ pAaCIOJIOKEHHE MalMeHTa Iepe]l SKPaHOM, MO3BOJIAIONIEE YIIYUIINTh BU3YaH3aIUIO
00acTH 1eH, COOTBETCTBYIONIYIO 30He OMypKaiu o01Ieil COHHOI apTepun, a Takxe 60-
Jiee THIATeIbHBIN aHaTn3 (IIF0OPOTPaMMBI BPAa4OM-PEHTTEHOIOTOM.
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Puc. 1. ®parment undpoBoii (irrooporpaMMbl OPraHOB I'PyTHOH KIETKH B Iepes-
Hell npoekunu. KanbiuHaT (yKa3aH CTPENKoil) BBITSHYTOW OynaBOBHAHOW (hDOPMEI
B MIPOCKIIMH MIPaBO# 00IIel COHHOW apTepuu u e€ Oudyprarmu [8]

[IpoBeneHHBII peTPOCIIEKTUBHBIN aHanu3 MUQPOBLIX (rooporpaMm 736 deln. crapiie
55 ner, NpoXoIUBIIUX MPOGHUIAKTHYECKOE 00CIeI0BaHNE OPraHOB I'PYJHON KIETKH B 2-X
MOJMKITMHAKaX MOCKOBCKON 00JaCTH, TIOKA3aJI, YTO KaIbIIM(UKATHl B MATKHX TKAHIX MICH
onpenenstores y 12% [8]. JlymnekcHoe CKaHMPOBaHUE MOATBEPIMIO HATHUYHUE aTePOKaIh-
[IMHO3a COHHBIX apTepuil BO BCEX CIydasx, B T.4. OOHApy>KEHbl TeMOJMHAMUYECKU 3HAYH-
MBIE€ CTEHO3bl. B pesynbTare BbIsBICHA TPYIIaA JIMIL, HYXJAIOIIUXCS B MEPONPHUSATHAX MO
NpOQHIAKTHKE MO3TOBOTO HHCYJIbTA.

Takum o0pa3zoM, MaccoBble QuooporpapuuecKkiue OOCISIOBaHUS HACENECHHS MOTYT
CITy>XUTh 3()(HEKTUBHBIM HMHCTPYMEHTOM AJISI PAaHHETO OOHApy’KEHHS aTepOKaIbIIMHO3a COH-
HBIX apTepuil ¢ NeNblo NPOGUIAKTUKY HHCYIbTA. [1alMeHThl ¢ KaJdblIMHATAMHU COHHBIX ap-
TEpUH TOJDKHBI OBITH HANPABIICHBI HA TYTNIEKCHOE CKAHUPOBAHUE ISl YTOUYHEHUS TUarHo3a.
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BUOTI'PAD®USA

4, Kum HNpuna Buraneena, 1985 r.p., paboTtaio B ITOKHOCTH HAYYHOTO COTPYIHHKA
71a0opaTopuy MEIUKaMEHTO3HOH NPO(UIAKTUKN B IIEPBUYHOM 3BCHE 3APABOOXPAHECHHUS B
OenepanbHOM TOCYJAPCTBEHHOM OIOKETHOM Y4UpekaeHUrN «HanuoHanbHBIM MeIUIIH-
CKMIl HWCCIIeOBaTENbCKUH LEHTP MpoHIaKTHYECKOH MeAMUUHBD MuH3apaBa Poccum.
Karmunar mequnmacknx Hayk ¢ 2015 roga. O61acTh MOUX HAYYHBIX WHTEPECOB BKIIOYACT
Tepanuio, KapIUOIOTHIO, MPOPUIAKTHKY XPOHUUECKUX HEWH(PEKIIMOHHBIX 3a00JICBaHNH.

POSSIBILITY OF COMMON CAROTID ARTERY CALCIFICATIONS
DETECTION USING PHOTOFLUOROGRAPHY IN PRIMARY CARE SETTINGS

L.V. Kim, E.V. Bochkareva, E.K. Butina

Federal State Institution National Medical Research Center for Preventive Medicine,
ivkimivkim@gmail.com

The possibility of early detection calcification of carotid arteries and the risk of stroke
by using the routine method of radiation diagnosis in mass health examinations of the mid-
dle-age population is justified.

Cerebrovascular disease (CVD), and especially stroke, continues to be a significant
medical and social problem throughout the world. Despite the fact that morbidity and mor-
tality rates for stroke and other cardiovascular diseases are decreasing, the absolute number
of stroke survivors and those who have remained disabled has increased significantly at the
global and regional levels [1]. No less important is the problem of the CVD for Russia. Ac-
cording to official statistics, in 2016, 190.8 thousand people died from the CVD, 16% of
them being of working age [2].

Early detection of vascular pathology in conditions of screening a healthy population of
working age is importance for primary prevention of stroke [3]. Unfortunately, not all out-
patient clinic have the possibility of duplex scanning of carotid arteries, which is the gold
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standard for diagnosis of atherosclerosis in patients without cardiovascular diseases, but
with risk factors for their development. However, there are significant possibilities for the
detection of atherosclerosis based on the visualization of calcifications in the field of the
projection of the carotid artery using the routine method of radiation diagnosis - digital fluo-
rography.

Along with the image of the chest, the photofluorogram also includes the neck area, and
calcifications in the soft tissues of the neck are visualized very well. In the case of calcifica-
tion at the C3-C6 level, there is a high probability of carotid arteries atherosclerosis. In this
regard, digital fluorography can be proposed as a tool for opportunistic screening of athero-
sclerosis in patients undergoing of preventive mass health examination in primary health
care settings.
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MN3YYEHUE NOHHOI'O TPAHCIIOPTA B CUCTEME «'ETEPOI'EHHAS
NOHOOBMEHHASA MEMBPAHA — PACTBOP HUTPATA AMMOHMUS»

K.B. Kum, O.A. Ko3zaagepoBa, C.. Hudraanes

Boponesicckuii 2ocyoapcmeennulil yHUgepCUmem UHICEHEPHBIX MEXHOTI02UTL
kmkseniya@mail.ru

YMeHbIlIeHHEe TTOTOKa HUTPAT-UOHOB B «3alpeieibHBIX» TOKOBBIX PEXKHMMax CBS3aHO C
BausHreM NH, —1OHOB Ha (yHKIMOHAIbHBIE TPYIIIBI AHHOHOOOMEHHON MeMOpaHBI, KOTO-
poe 3aKIoYaeTcs B X ACIPOTOHUPOBAHHUHM B IIEJIOYHOM Cpelle U YBEIMYECHHH KaTaJuTH4e-
CKOM aKTMBHOCTH 10 OTHOIIEHHIO K PEaKLUU JUCCOLUAIIMH BOBI.
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DNEKTpOANAIN3 a30TCOJSPKAIIUX COJICBBIX PACTBOPOB SIBISACTCS MEPCHCKTUBHBIM Me-
TOOM OYHCTKH OTXOJOB, 00pa3yroImnXCs MPU MPOU3BOACTBE MUHEPAIHHBIX YIOOPEHUH.
OmHako TPaHCIOPTHBIE CBOMCTBA MOHOOOMEHHBIX MEMOpaH IMPH DJICKTPOIUAIH3E aMMO-
HUIHO-HUTPATHBIX PACTBOPOB U3yYCHBI HEJIOCTATOYHO MOIHO. [103TOMY IIenbi0 HaCcTOsIICH
paboThl OBLTO W3yYEHHE TPAHCIOPTHBIX XapPAKTEPUCTUK TETEPOTEHHBIX HMOHOOOMEHHBIX
MeMmOpad MK-40 u MA-41 B pacTBOpax HATpaTa aMMOHHUS ISl MHTEHCHBHBIX TOKOBBIX pe-
JKUMOB 3JICKTPOINAITH3A.

DneKTpoaAnani3 MPOBOJWIA B CEMHCEKIIMOHHOM ammapaTe, pa3/ieJIeHHOM KaTHOHOOO-
MeHHBIME (MK-40) 1 annonooomenuabIME (MA-41) MemOpanamu (puc. 1).

KO EHTPaIm

i ﬁ dumoam
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Puc. 1. Dnextpoananu3Has s4eiika ¢ depemny-
romuMucs katnoHoooMeHHbIMH (K) 1 anmoHo-
obMeHHbIME (A) MeMOpaHamMu

WHTEeHCHBHOCTh T€HEpALMd MOHOB Cpellbl Ha Mex(a3HOW rpaHuIle MeMOpaHa-pacTBOP
ONPEACIISUIA METOIOM M30MpaTeIbHOU MONIIpU3aIlii MeMOpaH: B CEKIUI0 o0eccoauBaHus 4
TOJaBaTH PACTBOP HATPATa AMMOHHS ¢ KOHIeHTpauueii 0,012 Moms/aM’, B cexiuu 06ecco-
yuBaHnsg 2 u 6 — 0,12 MOJ'IB/,Z[M3 . B Takux ycnoBusix mpenenbHas INIOTHOCTh TOKA JTOCTHUTa-
Jach TONBKO Ha MeMOpaHax cekiuu obecconmmBaHus 4, onpezneneHne pH pacTBopoB B cek-
muax 3 U 5 MO3BOJBSUIO OICHUTh MHTCHCHUBHOCTH T€HEPAIMU HMOHOB CPEIbl MEeMOpaHaMu
ceknuu 4.

3aBHCHMOCTD BeTHUIHHBI T0ToKa HoHOB NHy ™ 1t NO; MIPHU DJIEKTPOIUATIN3E MOJIETBHOTO
pactBopa ¢ MeMOpaHHo# mapoit MK-40/MA-41 oT mIOTHOCTH TOKa TIOKa3aHa Ha puUC. 2.

YMeHbllIeHne TOTOKa MOHOB aMMOHHUS TIPU MPEBBIIICHUN TIPEIEIbHOM IIIOTHOCTH TOKA
MOKET OBITh 00BCHEHO «OapbepHBIM d(dekTom». B Hamel cucteMe yMEHBIIICHHE TOTOKA
NH, -HOHOB CBSI3aHO ¢ TeM, YTO OHH, B3auMojeicTBys ¢ OH -nonamu, 06pa3oBaBIIMMHUCS
Ha TpaHUIle «KaTHOHOOOMEHHAash MEMOpaHa-pacTBOP» MPHU JUCCOIHAIIMYA MOJICKYJ BOJBI B
CEKIIMU 00eCCONMBAaHUS TEPSIFOT CIOCOOHOCTH MPOXOAUTH Yepe3 KaTHOHOOOMEHHYIO MeM-
Opany. /lajmee mpu ABYKpaTHOM IPEBBINIEHHH NPEJENbHOTO TOKA B CHCTEME Pa3BHBAETCS
KOHBEKTHBHAs HEYyCTOWYMBOCTH, MPUBOIMIAS K aKTUBHOMY IEPEMEIIMBAHUIO PAcTBOPA,
CJIEICTBUEM KOTOPOTO SIBISIETCS YBEIUYCHHUE ITOTOKA HOHOB.
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Puc. 2. 3aBHCUMOCTb OTOKOB HOHOB NH,"

(1) uepez MK-40 u NO;™ (2) uepes MA-41

OT IUIOTHOCTH TOKa TIPH DIIEKTPOIHATH3E
pactBopa NH4,NO; (0,012 M0nL/}1M3)

YMeHbIIIeHHE TOTOKA HUTPAT-UOHOB CBA3AHO C BIUSHUEM HOHOB aMMOHHUS B IIEIOYHOM
cpelie Ha aHHOHOOOMEHHBbIE MEMOpPaHBI C YETBEPTHUUYHBIMU M TPETUYHBIMA aMMOHHUEBBIMHU
rpynmnamu, KOTOpoe IPUBOIUT K M3MEHEHHIO COCTaBa (DYHKITMOHAIBHBIX TPYTIIL:

=NH'+:NH; ==N:+NH, .

Peakiuu Takoro TUIA CIOCOOCTBYIOT YBEIMUEHHIO TeHepanuu noHos H'/OH™ mpu mpo-
BEJICHUH TIPOIlecca JICKTPOAHaIN3a B CBEPXIPEACIFHBIX TOKOBBIX PEKUMaX, TaK KakK B CO-
OTBETCTBUU C PAJOM KAaTAIUTUYECCKONH aKTUBHOCTH MOHOTCHHBIX I'PYII MEMOpaH MO OTHO-
IICHUIO K PEaKIUU JUCCOIMAIMY MOJICKYJ BOJBI JCPOTOHUPOBAHHBIC aMMOHHUEBBIC (DYHK-
[IMOHAJIBHBIE TPYIIIHI SBISIOTCS HAN0OJIEe «aKTUBHBIMI.

—PO;” >—N =>-NH =>-NH, >-S0; >-N"(CH}),.

st moATBEpKIACHUS BIUSHUSI HOHOB aMMOHUS Ha MEPEHOC HUTPAT-UOHOB YEepe3 aHUO-
HOOOMEHHBIE MeMOpaHbl OBUI TPOBEACH 3KCIEepHUMEHT 1o anekrpomuannzy NHyNO; u
KNO;. Pe3ynbrarel 3KCIIepuMeHTa MPECTaBICHB Ha pHC. 3, W3 KOTOPOTO BUAHO, YTO IIPH
anekTpoauanmsze pactBopa KNO; B yCcIOBUSX IPEBBINICHUS MPEACIBHON MIOTHOCTH TOKA,
yMeHbIeHUs moToka NO; — HOHOB He MPOUCXOAUT (puc. 2).

Jlis OlleHKM WHTEHCHBHOCTH TeHEpaIlii WOHOB CpeIbl aHMOHOOOMEHHOH MeMOpaHOi
npu anekrpoananuze NH4NO; 1 KNO; Obu1 mpuMeHeH MeTo 1 M30UpaTeTbHON MOJISIPU3 AN
MOHOOOMeHHBIX MeMOpaH. Ha puc. 3 u 4 noka3aHbl Yuclia IEPeHOCa aHHOHOB AJICKTPOJIUTA
Y THAPOKCHIIFHBIX MOHOB, a Takke motokn OH™ — moHOB Yepe3 aHHOHOOOMEHHYI0 MeMOpa-
HY, KaK QyHKIHS 0e3pa3MepHON TUIOTHOCTH TOKA — 1/ijjy,.
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Puc. 3. 3aBUCHMMOCTb uuCeNl MEpeHoca HOHOB
MA-41
oT 6e3pa3MepHO INIOTHOCTH TOKA IPH AIIEKTPO-

JUli  aHMOHOOOMEHHOH  MeMOpaHbI

muamu3ze NH4;NO; u KNOs:

1 — OH" (NH,;NO;), 2 — NO;y” (NH,NO3),
3 — OH'(KNO;), 4 — NO;y (KNO3)
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[ 1

J. 108 moab-em?-¢’1
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Puc. 4. 3aBucumocts notokoB OH wnoHOB
4yepe3 aHHOHOOOMEHHYI MeMOpany MA-
41 ot Oe3pa3MEpHOI IUIOTHOCTH TOKA MPHU
ANEKTPOIHAIIH3E:
1 - NH,NO;, 2 — KNO;
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W3 naHHBIX BHUIHO, YTO B ClIy4ae pacTBOpa HHUTpara amMoHus reHepanus OH-moHOB
MeMOpaHoit MA-41 neficTBUTENEHO 60JIee aKTHBHAS.

Taxkum 06pa30M, YMCEHBUICHUE IMTOTOKOB HUTPAT-UOHOB B IMPUCYTCTBHUU MOHOB aMMOHUA
cBsA3aHO ¢ BausHueM NH, Ha (yHKIMOHANBHBIE IPYHIbl AaHHOHOOOMEHHOH MeMOpaHBI.
OHO MPOSBNISAETCS B YBEIMUCHUH KATATUTHYECKON aKTUBHOCTH 3THX TPYIII MO OTHONICHUIO
K peaKiiy JUCCOLUAIINN BOJBI H, KaK CIIECJICTBHE, B 00OJiee BHICOKOM KOHKYPEHTHOM MOTOKE
HWOHOB CpE/Ibl.

BUOT'PA®UA

41, Kum Kcenus bopucosHa, pomuack B 1. Anvanbik Pecryonuke Y30ekucran. B 2008 ro-
nmy oxorumia BCOII Ne 2 (r. bobpos, Boponexckas ob6iacts) ¢ oriaumaueMm. B 2013 romy
OKOHYMJIA C OTINYMeM BopoHexckuii rocy1apCTBEHHBIN YHUBEPCUTET NHKEHEPHBIX TEXHO-
noruid. B 2017 rogy 3amuTuina AUCCEPTALMI0 Ha COMCKAHUE YYEHOW CTENEHU KaHAMWIaTa
HayK. B Hacrosmiee Bpemsi paboTtaio B BopoHEXCKOM rocyapCTBEHHOM YHUBEPCUTETE WH-
JKEHEPHBIX TEXHOJIOTHH Ha Kadenpe HeOpraHmIecKoi XUMHU U XUMHIECKON TEXHOJIOTHH Ha
JOJDKHOCTH cTapliero npemnoaasatens. O0iacTb MOUX HayYHBIX HHTEPECOB BKIIIOYAET JJICK-
TPOXMMHIO, & UMEHHO MEMOpPaHHAas 3JIEKTPOXUMHS (IEKTPOIHAIIN3).

THE STUDY OF ION TRANSPORT IN THE SYSTEM "HETEROGENEOUS
ION-EXCHANGE MEMBRANE - AMMONIUM NITRATE SOLUTION"

K.B. Kim, O.A. Kozaderova, S.1. Niftaliev

Voronezh State University of Engineering Technologies, Voronezh, Russia,
kmkseniya@mail.ru

Electrodialysis of nitrogen-containing salt solutions is a promising method of cleaning
of waste generated in the production of mineral fertilizers. However, transport properties of
ion-exchange membranes during the electrodialysis of ammonium nitrate solutions have not
been studied in a proper way. Therefore, the purpose of this paper was to study transport
characteristics of the heterogeneous ion-exchange membranes MK-40 and MA-41 in the
ammonium nitrate solutions for intense current modes of electrodialysis.

In the case of the ammonium nitrate solution the generation of OH- ions by the MA-41
membrane is indeed more active. Thus, the decrease in nitrate ion fluxes in the presence of
ammonium ions is connected with the influence of NH4+ on the functional groups of the
anion exchange membrane. It manifests itself in increase in the catalytic activity of these
groups with respect to the water dissociation reaction and, as a result, in a higher competi-
tive flux of medium ions.
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MEJIATOHHUH U ET'O CBSI3b C METABOJIMYECKUMHU IMOKA3ATEJISIMUA
Y MYKUHUH B EBPOINEMCKOMN YACTU APKTUUYECKOM 30HBI
POCCHUMICKOW ®EJEPAILIMA

JI.b. Kum, A.H. Ilyraruna, I'.C. Pycckux

DI'BHY «®edepanvhplii uccinedosamenbckuii yenmp QynoamenmaipbHoul
u mpaucaayuonnou meouyunsy (OHIL] @®TM), Hoeocuobupck, Poccus
lenkim@centercem.ru

Annoramus. [IpencraBieHbl nepBble Pe3ybTaThl U3YYCHUS KOPPEISAIIMOHHBIX CBS3CH
YPOBHSI OCHOBHOT'O METa0OJUTa MeJIaTOHHHA — O-cynbdoTokcumenaTornaa (6-COM) ¢ mo-
Ka3aTeIsIMU IMIEPEKUCHOTO OKUCIICHUA JIMIIUI0B 1 aHTHOKCH}IaHTHOﬁ 3alIUuThl, MHTCPCTHUII M-
aMbHOTO (UOPO3a U PUCKOM PA3BUTHS CEPACYHOCOCYAUCTON MATOJIOTHU Y MYXKYUH, JKUTE-
ned ApKTUKU.

MenaToHHH, TOPMOH NMHUHEATBHOH jKeje3bl, 00J1a1aeT OTPOMHBIM CIIEKTPOM OHOJIOTHYE-
ckux 3((}EeKTOB, BBITIOIHIET BAXHYIO POJIb HEHPOIHIOKPUHHOTO PEryisTopa IUpKaIuaH-
HBIX U CE30HHBIX PUTMOB, OOECTIEUYMBAET MOJAEpKaHNE (PU3HOIOTHUECKUX M OMOXHMUUe-
CKHX TIPOIIECCOB OpraHM3Ma Ha JOJHKHOM ypoBHE. OTNHCaHbI €r0 aHTUTOHAJAO0TPOIHBIE, TIPO-
TUBOBOCHIANUTENbHEIE [1], aHanbpreTuueckue [2], aHTHOKCUAAHTHBIE [3], TPOTUBOOMYXOJIEe-
Bble [4] u npyrue 3¢ dekTbl. YacTo METaTOHWH pacCMaTPHUBAIOT KaK OMOIIOTUIECKHA MapKep
CTapeHus ¥ BO3pacT-CBA3aHHOM maToyorud [5; 6].

BaxxHoit 0cOOCHHOCTBIO MENIATOHKHA SIBIISIETCS €r0 3aBUCHMOCTB OT CBETOBOT'O PEXKHUMa!
€ro CHHTE3 U CEKpEIUs MOAABISIOTCSA B CBETIIOC BPEMsSI CYTOK M YBEIIMYMBAIOTCS B TEMHOE
Bpems. B mocnemHne TOABI aKTHBHO OOCYXKIAeTCs CIIOCOOHOCTh MeNaTOHHWHA OKa3bIBaTh
BJIMSIHUE HA OOMEHHBIE MPOIIECCHl, B TOM YMCIIe Ha METa0O0JIM3M COCTMHHUTENLHON TKaHU H
mporecchl Gudpo3a, BOZMOKHOCT TIPOSIBIISITh aHTU(PUOPO3HBIE CBOMCTBA [7].

AKTYyallbHOCTh MCCIIEJIOBAaHUS MEJAaTOHHWHA Yy JKUTENe ApPKTHYECKOro peruoHa UMeeT
NPUHLIMITHAIEHOE 3HaYeHHE ¢ yYeToM crenuduieckoro ¢poronepronusma (CMeHa MoJsipHoOro
JIHS ¥ TOJSIPHOW HOYM), MOBBIIIEHHOTO I0EA0 B MEPHOJ MOJSIPHOTO AHS, 0COOCHHOCTEH
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KJIMMaTo-reorpaguyeckux (axTopoB (XoJoA, (IIOKTyaluud aTMOC(EpHOTO NaBIEHUS, I'eo-
MarHuTHbIE BO3MYIIEHHS, CEBEPHAsI TKAHEBAsi TUIIOKCHS U 1Ip.). Y CTAaHOBJICHO, YTO B IaTOre-
HE3€ MPEeXIEBPEMEHHOTO CTapeHUs KUTeNell APKTUKH KIIFOUYEBYIO POJIb UTPAeT UHTEPCTUIIH-
anpHBI (GUOpPo3 [8; 9], 00yciIoBIEHHBIH BO3PACTHBIM JHCOATaHCOM B CHUCTEME JIOKAJIbHOW
perymsimmun MMIT/TUMII [10]. Tem He MeHee, 10 MOCIEIHETO BpEeMEHH He U3BECTHO O KOp-
PENAIIMOHHBIX CBS3SIX MEJIATOHWHA C TTOKa3aTesiMu oOMeHa u (hnOpo3a B ApKTHKE.

Hesab — nu3yuuTh copepkanue MeTadoIUTa MEJIATOHUHA - 6-CyTb(paTOKCUMEIaTOHNHA B
MOYE W €ro CBsI3U C IMOKa3aTelsIiMu oOMeHa y kutenell EBponeiickoll 4acTu ApKTHYECKOH
30HBI PO.

MaTepI/IaJ'ILI U ME€TOAbI

UccnenoBanue npoBoauiu B HosiOpe—nekadpe B pabouem nocenke MypmaHckoii o0ma-
ctu (67°c.., 34°B. a.) ¢ yaactueM 91 myxxauns! (19-69 ner, ocHoBHas rpynmna). CpeaHmii
Bo3pacT — 44,30+1,35 rona, cpenuuii moispHelid crax - 20,41+1,35 ner. ['pynna cpaBHe-
HUS — IPAKTUYECKU 3I0POBBIE MYKUHMHBL, >kuTenu 3amagnoi Cubupu (HoBocmOupck,
55°c.r., 82°B.1.). Cpenuuii Bo3pact - 42,86+3,45 rona. [locne moxmucanust HHPOPMHUPO-
BaHHOTO COTJIACHS OT BCEX YYAaCTHHUKOB OBUT MOIy4YeH OMONOTHYECKH Marepuan (Tuia3Ma
KpOBHM M Moua). B Moue ompenensiiu conepxanue 6-cynbdarokcumenatonnta (6-COM) ¢
nomoripio Habopa mnmss MDA (Bihlmann Laboratories AG, Switzerland). Onrudeckyto
IUIOTHOCTh WM3MEpsUIM Ha IutaHmeTHoM puaepe Stat Fax-2100 Microplate Reader
(Awareness Technology Inc., USA). Kpome Toro ist moucka KOppensuOHHBIX CBS3eH 6-
COM c¢ npyrumu MeTa0OJIMTaMH OLIEHHBAJIM KOMIIOHEHTH BHEKJIETOUHOI'O MaTpUKca (TH.-
POKCHIIPOIUH U €r0 (OPMBI, Cylb(aTUpPOBAaHHBIE TIMKO3aMUHOTIIMKAHKI) [9], cocTosHUE
MEPEKHCHOTO OKHCJIEHHS JIMIKIOB MO YPOBHIO MajllOHOBOro auanpieruaa [11], comepxa-
Huto SH-rpynn [12], nepynonnasmuna (KO 1.16.3.1) [13] u akTUBHOCTH TITyTaTHOHPEOYK-
tasel (KO 1.6.4.2) [14]. Omnpenenenue CTEeHN KapAUOBACKYJSIPHOTO PHUCKA MTPOBOIMIH C
rcmosb3oBanueM mkaisl pucka SCORE [15].

KoHueHTpanuo riioKo3sl B IUTa3Me U3MEPSUI ¢ OMOIIbl0 Habopa ¢upmbl «Beckman
Coulter» (USA) na aBTOMaTHdeckoM Ouoxummueckom aHamuzatope «AU 480 Beckman
Coulter» (USA). Coneprxanne cBOOOJTHOTO TECTOCTEPOHA B IIa3Me KPOBH U3MEPSITH METO-
noM MDA B COOTBETCTBUHU C PEKOMEHIAIUSAMH MPOoU3BoauTeNs Habopa («Abcamy, USA).
HUccnenopanue onobpeno buostnueckum komurerom GUL OTM.

Cratuctryeckyro 00pabOTKy Marepualia MPOBOAMIN C HCIIONB30BaHUEM IaKeTa IMPH-
KIagHBIX mporpamm Statistica v. 10 («StatSoft Inc.», USA). st cpaBHEHUS ABYX TPYIII
MIPUMEHSIN KpuTepuii MaHHa-YUTHU, A5 HecKosbkux rpynn — Kpackena-Yomnuca. Pas-
JMUYWS CYUTAIN CTATHUCTUYEeCKH 3Ha4nMMbIMU Tipu p<0,05. Jlns KoppensiimuoHHOTO aHanmu3a
Mexay 6-COM u ApyrMMH TOKa3aTeIISIMH HCIIOIB30BaIN HEMapaMeTPUIECKUN METOI TI0
Cnupmeny.

PesyabTartsl

Conepxxanne 6-COM B MOYe y MYXKYHH HE OTIUYIAIOCH OT JAHHBIX TPYIITHI CPAaBHEHHUS
U COOTBETCTBOBAIO pedepeHCHbIM 3HaueHUsAM. C yBeJIMYCHHEM BO3pacTa CEBEPSIH €ro Co-
JepsKaHue CHIKAIOCh O MUHUMAJBHBIX 3HaUeHUH B rpymime 40-49 ner.
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Koppensumonnslii ananu3 BbISIBII B3aUMOCBsI3b 6-COM ¢ HEKOTOPBIMH MOKa3aTeNIsIMU
¢ubpoza. OHA TPOSBUIACH B OTPHUIATEIIEHON KOPPEISAINU ¢ CYIh(HaTHPOBAHHBIMU TIIHKO-
3aMuHOTIMKaHaMu B Moue (r = —0,36, p<0,013), c mapkepamu KoJyiareHa: cBOOOJHBIM THJI-
pokcumnpoauHoM (r = —0,31, p<0,017), nenTuIHOCBA3aHHBIM THAPOKCHIIPOTUHOM (T = —0,25,
p<0,045) u obum rugpokcumporaoM (1= —0,29, p<0,019). Takum 0O6pazom, OTMEUEHHOE
cHmkenue ypoBHI 6-COM ¢ yBelnMYEeHHEM BO3pacTa MOXET NMPUBOJHWTH K BO3PACTHOMY
YCHJICHUIO HHTEPCTHLHAILHOTO PrOpo3a y ceBepsH.

OO0HapykeHBl oTpUlaTeNnbHbIe Koppensaiuu 6-COM ¢ copepikaHueM LepysIoIuIa3MIHA
(r =-0,63, p=0,001), SH-rpymm (r = —-0,59, p=0,021), rmoko3s (r= -0,66, p=0,026) u mka-
moit SCORE (r = —0,52, p=0,001), 9T0 CBHIETEIHCTBYIOT O B3aUMOCBSI3M MEJIATOHWHA
C CHCTEeMOH aHTHMOKCHAAHTHOHM 3alllUThl U PUCKOM Pa3BUTHS CEPACYHOCOCYIUCTOH MaTo-
JIOTHH.

OTMmeueHa MOJOXKHUTETbHAsI CBsI3b cpefaHeit cuibl 6-COM ¢ ropMoHaMH: YpOBHEM CBO-
6oaHoro Tecroctepona (r = 0,53, p=0,0002), obmero Tecroctepona (r = 0,43, p=0,003) u
koptuzona (r = 0,33, p=0,007), conepkanue NOCIETHUX TOPMOHOB B TUTa3Me KPOBH OBLIO
ommcaHo panee [16].

Takum 00pa3zoM, MOTyUeHHBIE Pe3yNIbTaThl KOPPEISIMOHHOTO aHAIN3a IIOKA3aIU CBSI3H
Mex 1y Metabonmtom MenatonnHa (6-COM) 1 mokaszareasiMu IEPEeKHUCHOTO OKUCIICHUS JTH-
MU0B M aHTHOKCUJIAHTHOW 3aIIUTHI, HHTEPCTUIIHAIBHOTO (hrOpo3a, pPUCKOM pa3BUTHUS Cep-
JIEYHOCOCYIMCTOM MAaTOJIOTHH.

O6opynoBanue

IIpu BeITONTHEHNM pabOTHI Hcob3oBain obopynoanne LIKIT «CoBpemeHHBIE OonTHYE-
ckue cucreMmbl»y OUL[ OTM.

DuHAHCUPOBAaHHE

Uccnenosanne BeimonHeHo mpu noanepxke [Ipesnanyma PAH mo IIporpamme ¢ynma-
MEHTaNbHBIX HcclenoBaHuil «llouckoBble (yHIaMEHTaJIbHbIE Hay4HbIE HCCIEJOBAHUS B
MHTepecax pa3BUTHS ApKTHUECKO 30HbI Poccuiickoit denepanumy.
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BUOTI'PAD®USA

4, Kum Jlena bopucoBHa, pa0oTaro ri1aBHBIM HayYHBIM COTPYIHUKOM, PYKOBOJIUTEIEM
Tpynmbl OMOXUMHUHM COeNWHUTENbHOW TKaHu B (DenepanbHOM HCCIeNOBaTENLCKOM IIEHTpPE
dbyHIaMeHTaTBEHOM B TpaHcisiuonHoN Meaumuab! (OUL] ®TM, HoBocubupck).

SBnsitoch TokTOpoM MeauIMHCKUX Hayk ¢ 2000 roxa.

OO0macTh MOMX HAayYHBIX MHTEPECOB BKIFOYAET M3yUEHHE MEXaHU3MOB Pa3BUTHS COIIH-
ThHO 3HAYUMBIX W BO3PACT-CBS3aHHBIX 3a00JIC€BaHMIA, MPOIECCOB AMANTAIUN U CTapCHUS
YyenoBeKa B APKTHKE.

Crenuanu3upyroch B 001acT (pU3HONOrHH, NaTO(QU3HONIOTHH, TIIMKOOUOJIOT U, KITUHH-
YECKOW OMOXMMHH, IKOJIOTHH YEIIOBEKA.
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RELATIONS BETWEEN MELATONIN AND MALE METABOLIC PARAME-
TERS IN THE EUROPEAN PART OF THE ARCTIC ZONE OF THE RUSSIAN
FEDERATION

L.B. Kim, A.N. Putyatina, G.S. Russkikh

FSBSI "Federal Research Center for Fundamental and Translational Medicine"
(FRC FTM), Novosibirsk, Russia
lenkim@centercem.ru

Resume. The preliminary results of the study of the correlation of the level of the main
metabolite melatonin-6-sulfotoxymelatonin (6-COM) with the parameters of lipid peroxida-
tion and antioxidant protection, interstitial fibrosis and the risk of cardiovascular pathology
are presented in male inhabitants of the Arctic.

Melatonin, the hormone of the pineal gland, has a large spectrum of biological effects,
plays an important role as the neuroendocrine regulator of circadian and seasonal rhythms,
and metabolic processes. Its antigonadotropic, anti-inflammatory, analgesic, antioxidant,
antineoplastic and other effects are described. Often, melatonin is considered a biological
marker of aging and age-related pathology.

The relevance of the study of melatonin in inhabitants of the Arctic region is associated
with its peculiarity: synthesis and secretion occur in the dark and are suppressed at daylight
or at night under light pollution. Unusual photoperiodism (polar day and polar night), in-
creased albedo during the polar day and other features (cold, atmospheric pressure fluctua-
tions, geomagnetic disturbances, northern tissue hypoxia) are typical for the Arctic region.
Apparently, this set of factors contributes to the premature aging of Arctic residents, who
develop interstitial fibrosis and functional insufficiency of organs and tissues.

This paper presents the results of the study of the content of the main metabolite of mel-
atonin in urine - 6-sulfatoxymelatonin (6-SOM), the content of lipid peroxidation products
and individual antioxidants, free and total testosterone, cortisol, the basic fibrosis parameters
(extracellular matrix components), the degree of cardiovascular risk.

Correlation analysis revealed negative correlations of 6-SOM with sulfated glycosa-
minoglycans, free hydroxyproline, peptid-bound hydroxyproline and total hydroxyproline.
Thus, a marked decrease in the level of 6-SOM with an increase in age can lead to an age-
related increase in interstitial fibrosis in northerners. Negative correlations of 6-SOM with
the content of ceruloplasmin, SH-groups, glucose and SCORE scale were found, which tes-
tify the interrelation of melatonin with the system of antioxidant defense and risk of devel-
opment of cardiovascular pathology. Positive relationships between the average level of 6-
SOM and the level of free testosterone, total testosterone and cortisol are noted.

Thus, the results of the correlation analysis showed the relationship between the metabo-
lite of melatonin (6-SOM) and lipid peroxidation and antioxidant protection, interstitial fi-
brosis, and risk of cardiovascular pathology
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COXPAHEHHUE TPAJUIUH, OBbIYAEB, OBPA/10B
POCCUUCKHUMU KOPEULIAMM

Kum Mouceii

npedceoamensv Cosema OOK, kynomyponoz, 2. Mockea,
kimmi45@mail.ru

AnnoTauus. B noxnazge 3aTparuBaroTcsi mpoOIeMBbl COXpaHEHHs TyXOBHOTO Hacienus
poccuiickux xopeiireB. Kopeiickum o0br4asiMm CBOMCTBEHHO CTpeMIIEHHUE K MTOPSIKY, TapMO-
HUH, XU3HETIOONI0, KOTOPBIC MOJDKHBI OBITH B AyIIE, B CEMbE, OOIIECTBE, TOCYIapCTBE.
Ocoboe BHUMaHHUE YJENseTCs COXPaHCHHI0 HAlMOHAIBLHOW WACHTHYHOCTH, MEHTAJIHTETa
PYCCKOSI3BIUHBIX KOPEHIIEB.

Tpaguuuu (nat. traditio — mepenaya) — OMBIT KU3HEACATEILHOCTH HALUM M IPOYHO
YKOpPEHUBIIHECS B OOBIZICHHOM CO3HAHWU TpaBHiia, HOPMBI U CTEPEOTHIIBI MTOBeneHHs, (Hop-
MBI OOIIEHUs JI0eH. 3HaueHHe HAIMOHANBHBIX TPaaUuIui, 0ObIYaeB, MPUBBIYEK, HX CONEP-
YKaHWEe [IEHHBI ¥ Pa3IMIHBI y OT/IEIbHBIX HAPO/IOB.

Kopeiiupbl Poccun, Coserckoro Coro3za, CHI™ Bcerma co0Oioaii CBOM HaI[MOHAIBHBIC
TpamuIum, oobrdan, oOpsasl. BeposTHO, OCHOBY KOPEHCKHX OOBIYaeB COCTABIAIOT CTPEM-
JIEHWE K TOPSIKY, TAPMOHHH, KU3HENIOONI0, KOTOPbIE JOJDKHBI OBITH B IyINE, B CEMbE, 00-
niecTBe, rocynapcrse. JIro0oit kopeen, rae Obl OH HHU MPOXHUBAJ, BECbMa TPEMETHO OTHO-
CHUTCS K CBOMM TPaAMLUAM, 00BIYasiM, oOpsiiaM, BKycaM, MPEICTaBICHUSIM U CTapaeTcsl uX
MIPHUIEPIKUBATHCS.

I'my6Goko yKopeHUBIIHECS Y KOpEHIIeB TPaJUIuK, IPUBBIYKH MIPOSIBISIOTCS. HE TOJILKO B
MOCTYIIKaX, JIeNlaX, OAeXK e, MHIIe, MaHepe MOBEJACHUS, CTHIIE OOLEHNS U T.1., HO U B JIBU-
JKEHUSX, JKECTaX W APYTUX €/IBa 3aMETHBIX MPOSBICHHUSX IICUXOJIOTHH. BooOIe y Kaxoro
YeJ0BEeKa €CTh OECCO3HATENbHBIM MEXaHHM3M, KOTOPBIM (UKCHpPYeT CHTyaluio "cBoit" —
"qy0i" aXke Mo e[Ba YIOBUMBIM MPOSBICHUSM MTOBEICHUS, IICUXHUKH.

MHorue Tpaauliy NepBOHAYAIBHO OBLTH 3aMMCTBOBAaHBI U3 APEBHUX KUTAHCKUX TIpe-
MMUCAaHUN TI0 KOH(YIIMAHCKOMY PHUTyally, KyAa BHOCHINCH CBOH KOpPEHCKHE OCOOEHHOCTH.
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Pycckos3pI4HBIM KOpeWLaM AJisl COXpaHeHUs] CaMOOBITHOCTH M OCOOCHHOTO KOJIOPHUTA B CH-
JIy CBOEH CIOXHOW CyIpOBI, BAKHO CJENOBATh YKOPEHUBIIMMCSA TPATUIMSIM U OOBIYasM.
OHU SIBIISIFOTCSL TyXOBHOM CKPEIOi, KOTOpasi CBsi3aHa ¢ UCTOPHUEH, KyIbTYPOH, MEPOBO33pe-
HUEM, TICUXOJIOTHEH, T.€. OCHOBOIIOJIATalOIUM CTEpKHEM Kopeickoil Hauuu. HarnmsaaHo sto
BBIPAXKAETCS, HAIIPUMEDP, B KyJbTE MO OTHOLIEHUIO K MpEIKaM, CTapLIUM IO BO3PACTY JIIO-
IIiM, B KyJbTe oOpa3oBaHms. Tpynonrobue, HaCTOHYMBOCTH, TEPIETUBOCTD B JIOCTHKEHUH
TIOCTaBJICHHBIX 1eJeH, yBaKEHHE CTapIINX, BCEMEpHOE CTpEMIICHHE K 00pa30BaHUIO BCETAa
ObUIH M ceiiuac OoCTaroTcd TIaBHEWITUMH A00ponaeTeNnssMu cpean kopeitnes. llouturens-
HOCTh K CTapIINM IPOSIBIIIETCS Ja)K€ BHEIIHE, MMOJAYEPKHBArOIIee 0c000e YBaXUTEIHHOE
otHomeHne K HUM. OObIYan U OOpSAABI CO BPEMEHEM NPETEPIEeBAIN CYIICCTBEHHBIE H3Me-
HEHHMs, HO TJIaBHBIA MX CMBICII OCTAeTCs HE3bIOJEeMbIM. 31eCh Ba)KHbI UCKPEHHOCTH B HC-
MOJTHEHNH 00bI4ast u 00psia, a He JOTOITHAS TOYHOCTh MX COOMIoAeHns. B pa3HbIX cTpaHax
(Tme MpOKUBAIOT KOPEHIIBI), OOIIMHAX, CEMbSX OOPSIbI (MX HCIOTHEHUE) MOKET OTIINYATh-
sl IpyT OT Apyra, OJHAKO TJIaBHbIE IPUYMHBI, KOTOPBIE 3aCTaBISIOT COOIIOAATH STH 00PSIIBI
OCTAIOTCSl HEU3MEHHBIMU.

«YenoBeky XOpoIo Tam, TJA€ OH caM XOpOI» — IJIACUT KOpeicKas HapOAHAsl MyIpPOCTb.
Hcropus npoxxupanus kopeiles B Poccun NoATBEPkKAAET 3TO.

MHorue MCKOHHO KOPEHCKHE TPaJuIlMd B COBETCKHI NEepUoxa OBUTH YTEpPSHBI, IPYTHe
mproOpenn CBOeO0OPa3HBIN OTTEHOK M CMBICH, & €CTh T€, KOTOPHIE MOSBUIINCH YXKE B TPO-
Llecce COLUMOKYJbTYPHOM ajJanTaluu 3THUYECKUX KopeiieB B Poccuu. Tak kak naHHbIe
oObryan uMenu OyaanicKue 1 KOH(YIMaHCKUEe KOPHH, OHH OTYAaCTH HECIH B ceOe pesuru-
O3HBIN CMBICI, YTO OBLIIO a0COJIOTHO HEJOITyCTHMO C TOYKU 3PEHHUSI COBETCKOW HJICOJIOTHH.
[ToroMy MHOTHE KOpPEHIIBI TUIOXO 3HAIM KOPEWCKUE 0ObIuan, HEKOTOPhIE CIIEOBAIN UM Ha
WHTYUTUBHOM YpPOBHE, HE TIOHMMas UX CMbICI W HE 3Hasg HCTOPUIO HX TOSBICHMUS.
Tpamuuun 1 o6pa3 xu3HH KopeiineB Koperickoro momyoctpoBa u kopeines Poccun, CHI'
CYIIECTBEHHO OTIMYAIOTCS, OJHAKO, CYIIECTBYIOT OCOOEHHOCTH, KOTOPBIE COOTHOCST HX KaK
OJIMH 3THOC, OOBEAMHSIOT C TOYKH 3pEHHs STHHYECKOro camocos3HaHus. K mpumepy, pac-
CMaTpHBasl TPaIUIMU, HEJIb3 OOOHTH CTOPOHON CeMEiHbIe MPa3aHUKH, TIIe OTPAKAIOTCS U
MHPOBO33pPEHHE U IIEHHOCTHU HapoJia Ha OCHOBE €ro uctopuu. Bce xopeiisl otmevarotr Ho-
BBII TOJl IO JTYHHOMY KaJIeHIAapIO «COJUIaNb», a 5 ampens - npa3gHuk XaHcuk («/leHp xo-
JotHOYW munwy). Hanbomnee cToiiko coxpaHseTcss OCHOBHON 00bIUaii 3TOro Mpa3aHUKA - T10-
CElIeHNE MOTHJ CBOUX MPEIKOB.

JletHuit npa3zaHuk TaHO, KOTOPHIA OTMEUAETCA MO TPAAUIIMOHHOMY JTyHHOMY KajeHsa-
pro 5-ro uncna 5-ro JyHHOro MecdAua, (10 eBponeHCKOMYy TPUIrOpHaHCKOMY KaJeHIapro —
22 wntoHs). MHOTHE OCceHpI0 0TMeqarT Uycok «OceHHU Bedepy) - Mpa3qHUK ypoKas U To-
MHHOBEHUS MTPEAKOB.

«ACSHIN», «TOJb» — TIepBasi FOJOBIIMHA pe0CHKa, TPAAUIIMOHHAS CBaab0a, «XaHraby,
«xBeram» — 60-neTHHH 00MIeH. DTH JaThl Yy KopelleB HanboJiee 3HAUUMBI B )KH3HH Ye-
JIOBEKa — 3TO M €CTh 3 TJIaBHBIX CTOJa Kopeina... Ha «Toib» cienuanbHO MBIOT WIH T0-
KynaroT MMEHUHHHKY OJIeXKIy, 3a4acTyl0 3TO «XaHOOK» — HAI[MOHAIBHBIH KOpeWCKHi
Hapsan. CoBepiiaercsi 0ObIYHO K 12 yacam, Tak Kak CYMTAETCs, YTO CHIIBI TyXOB no0pa u
c4acThsi 0OCOOCHHO CHJIBHBI B MEpBOH monoBuHE AHS. OTHOW M3 CaMblX BaXKHBIX YacTel
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MPa3IHOBAHUS «TOJbY» SIBJSETCS CTOJI UMEHUHHUKA C PA3HBIMHU MPEIMETAMHU U MPOAYKTa-
MH («TIEepPBEIH CTO»». Bece coOuparoTcss BOKPYT CTOJIa © CMOTPSAT, 9TO YK€ BHIOEPET MMe-
HUHHHK C €r0 IMEHHOI'O CTOJIa, BeJlb OT 3TOTO OYJIeT 3aBUCETh, KaK CIOXKHUTCA Cyan0a pe-
Ocenka. Kaxxipiii mpeaqMeT Ha CToJie MMEET CBOE 3HavueHue. Ha cTon 00s3aTeIbHO BHICTAB-
JSIOT: «YapTOTH» — TPH YaIlKK OTOUTOTO PHCOBOTO XJe0a, «KX0» — YaIlKy Topoxa WIH
(hacon, «cap» — YaIlKy puca, «43T» — KHUTY, «AOHIIXUJIbY — PYUKY WM KapaHAall, «Ta-
Cs1» — HOXKHHUIIBI JUIS IEBOYCK, «CHUIIbY» — HUTKHU, «OAHBUIBY» — UTOJIKY JUIS IEBOYCK, UTPY-
IIEYHBIN MUCTONET WM KUHXANl — JUIsl MallbYMKOB, «TOH» — NMeHbr'u. [IpoBenenne kopeii-
CKOW CBaAbOBI CBSI3aHO C OTPOMHBIM HAOOpPOM MpPEANHCAaHWN, YTO ATO HAJO pacCcCMaTpH-
BaTh OT/AEIBHO.

CBasieOHBIC OOPSIBI COMPOBONKIAIOTCS MACCOM 00S3aTEIBHBIX EPEMOHHAIBHBIX PH-
TyaJoB W aKTOB, TPEOYIOMIMX HE TOJIBKO 3HAHWU O HHUX, HO W 3HAYMUTEIHHBIX MaTepraib-
HBIX 3aTpaT. CBasieOHas HepeMoHHUs AJisl KopeiteB nmena B Kopee oueHb BakHOE 3Haue-
HUe, 100 Mo HOpMaM KOH(YIIMAHCKON MOpalH TOJIHKO KCHATHIN YEIOBEK MOXET HCIIOJ-
HUTh CBO€ HAa3HAUCHHE Ha 3eMJie — MPOJUINTHh POJ U OOECIeUnTh TeM CaMbIM OJaroieH-
cTBHE ycommuM mpeakam. CBazeOHas epeMOHHS I KOPEHIeB — 3TO HEpEeMEHHOe T10-
ny4yeHue "Broporo crona". Eciu mo kakuMm-1mb0 nmpruunHaM MOJIOJIOKEHBI HE CMOTIIN T10-
JMYyYUTh €T0, TO WX JaNbHEHIas )KU3Hb OyJeT OCIOKHEHA IIeNIBIM PSAIOM TPYAHOCTEH, TaKk
KaK OHH HE TOJIbKO HE CMOTYT OTMETHTEL cBoe 60-nmeTne «xanrad» ("rpetuit cron"), HO H
He OyIyT MMETh NPaBO WrpaTh CBAaJIbOBI CBOUM JACTSM, COTJIACHO KOPEWCKOW TpaIuIfHy.
Ha riiaBHOe cOOBITHE B ®HU3HU KOpeHIa «xaHrabd», «XBeram» MPUHSATO NapUTh JCHBIH, B
TO BpeMsl KaK BelIeBbIe MOJApKH TEMeph BCTpEYaroTcsl HedacTo. LlepeMonus mpoBeeHus
100usIes CToJIb OOIIKMPHA, YTO HAJO0 OTAEIBHO 00 3TOM rOBOPHUTH. B 3THX 00BIYasX BhIpa-
JKAIOTCSA TOYTH BCE KOH(DYIMAHCKHE LEHHOCTH: CHIHOBHSS IMOYTUTEIBHOCTH, BEPHOCTH
CceMbe U APY3bAM, a TaK)Ke MPENaHHOCTh rOCYJapCTBY, TaK KaK 3a4acTyr0, Ha TOP)KECTBa
MpUTIANIaTd He TOJIHKO POJCTBEHHHUKOB W JIPY3€il, HO M KOJUIET, HAa4aJlbHUKOB, BBIpaXKas
MOYTEHUE BBIMICCTOSANIMM YHHOBHUKAM. TpaguIus KacaeTcsl MOYUTAHUS CTAPIIUX U KYJIb-
Ta TMPEAKOB, UMEHHO C 3TUM CBSI3aHBl HEOTHEMJIEMbIC MOKJIOHBI POJAUTENSIM, IOMUHAHUE
yMEpIINX TNPEeIKOB BHAuaje Mpa3THOBAHHA, a TAKKe TOCTHUHIIBI C MPA3IHUYHOTO CTOJIA
MOKWJIBIM JIFOJIAM, JIETSIM, KOTOPbIE HE CMOIJIM NMPUNTH Ha TopxecTBO. Kopeiiubl Bcerna
oco0oe cakpallbHOE 3HAauCHHUE MPUAABAIM YuciaM U gatam. Hymepoisorust urpana 00ib-
IIYIO POJIb B UX JKU3HH, MIOATOMY HEYJIWBUTEIHHO, YTO MPa3JHUKHU, CBI3aHHBIE C BO3pac-
TOM YEJIOBEKa, OTMEUAIOTCS C TaKUM pa3MaxoM. Poccuiickne KOpeHIIbl 1oroe Bpems Obl-
JI1 BBIHYKJICHBI CMHPSTHCS C 3a0BEHUEM CBOMX OOBIUAEB U TPAIUIIHMH, CICHYs COBETCKOM
uaeonoruu. Jlume nocne pacnaga CCCP u akTHBU3AlMU BHEIIHUX CBS3EH MEXIY CTpa-
Hamu CHI' u rocynapctBamu Kopelckoro moayocTpoBa HHTEPEC STHUUECKUX KOPEHIIEeB K
WCKOHHBIM 00BIYasiM CHJILHO Bo3poc. M Temeph Mbl HaOmogaeM, 4To Bce OOJblIe Tpe-
craBuTeneil kopeiickoi auacnopsl CHI™ cTaparoTcst 6epedb HCKOHHO KOPEHCKUE IICHHOCTH
U CIIEJOBaTh TPAAHIMIM, TEM CAMBIM COXPAHsS OCHOBHBIE KOPEWCKHE 00BIYal U TOIIEP-
JKHUBasi CBOIO COIIMOKYJIBTYPHYIO HIICHTHYHOCTbD.

Ecth Tpu mpu3Haka, Mo KOTOPHIM MOXKHO HJICHTU(UIMPOBATH KOpeHma: gamunms,
KyXHs U coOmofienne Tpanuuuid. YToObl 4yBCTBOBATh Ce0sl KOpeWIeM, HaJl0 COXPAaHUTh,
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Mpexae BCero, AyX HapoJa. A OH 3aKII04YaeTcs B COONIONEHUH Tpaauluid, oObdaeB u 00-
PSIOB CBOEH HallMM, B TIIATENBHOM MX coOmtoneHuu. Kopeliisl, BocnuTanHble Ha KOHQY-
[IMAHCKUX HOPMax IO OTHOIIEHHUIO K CTpaHe, oka3aBuIuchk B Poccuu, Cpenneit Aszuun u Ka-
3aXCTaHe CUHMTAIM WX CBOEH HOBOW POOMHON, XOTS Bceraa MOMYEPKHUBAIOT «MBI OyaeM
qyBCTBOBaTh ce0s KOopelLamMu 10 TeX Mop, IoKa cobaogaeM oObdan U 00psIIbl, 3aBeIaH-
Hble HaM npeakamu». TpynontoOue, MOYTUTENBHOCTh K CTaplINM, KyJIbT OOpa3oBaHUS,
HAaCTOHYMBOCTH MPH JAOCTHKEHHH MOCTABJICHHBIX LIE€JE€H OCTAIOTCs TNIaBHEHIIelH noOpose-
TEIBI0 Yy KOPEHMIIEB, U 9TO U3BECTHO BO BCEM MHpe. UyBCTBO MOYTUTEIBHOCTH 110 OTHOLIE-
HUIO K CTapUIMM HACTOJIBKO CHJIBHO CHIWT B Ka)KIOM KOpEHIE, 9YTO XOYeT OH WIH HET,
nposiBIsieTcs Mopol Oecco3HarenbHO. B oCHOBE KOpEHCKUX OOBIYaeB U OOPSAOB JICHKHUT
CTpeMJICHHE K MOPSIIKY U TApMOHHHU, KOTOPBIE JOJKHBI IAPUTH B AYyIIE, B CEMbe, B 001I1e-
CTBE, B TOCYAAapCTBE.

Ilo Tpaguuuu KOpeHubl CUIAT, AT U CIT Ha noiy. IloaTomy mpu BXxonxe B Kopew-
CKUH IOM Bcerja Hajo cHUMaTh o0yBb. B Kopee cunTtaercs HENMpHIMYHBIM HAXOAUTHCS C
rOJbIMM HOTaMH B MPHUCYTCTBHH CTapIlINX, [MO3TOMY PEKOMEHIyeTcs Bceraa HaJeBaThb
HOCKH WJIX YYJIKU IIPU NOCELIEHUH Kopelickoil cembpu. CioBa 61aroJapHOCTH 3a BKYCHBIE
Osiro/1a ¥ xopoiiee o0CIyKUBaHUE BCETIa NPUHUMAKOTCS ¢ panocThio. [Ipuuém Gosee 1e-
HUTCSI, KOTAa OnarogapAar, 4YTo OYeHb MHOTO Chelu... Korga moXumaroT B NMPUBETCTBUU
PYKH, KOPEHIBI CIeAYI0T 0cO00 MPUHATHIM IpaBuiaM. Tak, IO OJUHAKOBOIO COLIMATIb-
HOTO cTaTyca W OJNM3KHUE APY3bs JJsl PYKOMOXKATHS HCIOJB3YIOT TOJIBKO OJHY pyKy. Ho
€CJIM PYKOIOXaTheM OOMEHHMBAIOTCS HAaUaJbHUK M MOJYMHEHHBIN, JINOO eciii ecTh 00Jb-
masi pa3HULA B BO3pacTe, TO CTAPIIMM MPOTATUBAECT OJHY PYKY, a MIIAJIINNA MOKUMAET ee
00s13aTebHO BYMS pPyKaMmH, 4allle BCEro MPHUIEPKUBAsi B JIOKTE MEPBOH BTOPOH PYKOM.
KynpTypa B3aMOOTHOIIEHHH y KOpEHIIeB BBICTPOEHA 110 BEPTUKAIN - KaK COBOKYITHOCTh
BBICIIMX HOPM MYAPOCTH U 3THKH, B KOTOPOH yCTaHOBJIEHA HMepapxXxuieckas cyOopauHa-
s TICHHOCTeH M goOpojaeteneil. B Hell oTpakaeTcs MATh NPUHITUIIOB OTHOIICHUH: TIpa-
BUTEJNS ¥ MOJIAHHOTO, OTLA U ChbIHA, CTapuiero Opara u Miajiero Opara, My>ka M >KEHBI,
IByX apyseil. CoriacHO 3TUM MPHUHLKIAM, OTEl AOJDKEH OTHOCUTCS K ChIHY H0Opokemna-
TEJNBbHO, & CHIHOBBS K OTILy C CBIHOBHEH ITOYTHUTEIbHOCTBIO; CTAPIINN OpaT AOJKEH OTHO-
CUTBCSI K MJaauieMy ¢ J0OpOTOH, a Milaqimuii OpaT K crapiiemy - ¢ yBakeHuem. Jlanee
MY JOJ)KEH OTHOCHUTHCS K JKEHE CIIPABEAJIUBO, a K€HA K MYXKY - YCIYXKJIHMBO; IPABUTEINb
JIOJDKEH OTHOCHUTBCS K IOJAAaHHBIM OJIaroeyiaTesbHO, a MOAJAHHBIE K MPABUTEIIO - C
BepHOCThI0. KoH]yImaHcKas 3TUKa co3/ana NpoYHble OCHOBBI B3aUMOOTHOIIEHUIN MEXIY
KopelamMu. JTH 4epThl KOHQYIIHMAHCKON STUKU U Tpaauuuil npossisitorces B Kopee (na u
y KOpeHILeB, )KUBYIIMX B IPYIHX CTpaHax) B MOBEACHUU COOECEAHUKOB, B UX crenuduye-
CKHX JK€CTaxX, IOKJIOHAX, 0COOBIX MaHEpax IPUBETCTBH, B IMCbMEHHBIX U YCTHBIX (op-
Max BBIpaKEHHS BEKJIMBOCTH, YYTUBOCTH U ITOUYTECHHUS.

B nanHOM citydae 3aTpoHYTHI JHIIL HanOojee XapaKTepHble 0COOEHHOCTH TpaIullvi,
o0bI4aeB, 0OpsII0B KOPEHLIEB, KOTOPbIE, HECMOTPS Ha UX IOCTOSIHHbIE U3MEHEHMS, OCTAI0T-
cs1 0a30BBIMH JIJIS1 POCCUHCKHIX KOPEHIICB.
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BUOTI'PAD®USA

A, Kum Mouwuceii, paboTaio B 00JacTH KyJbTYPOJOTHH U CIELUATU3UPYIOCh HA H3yde-
HUUW KyJIBTYPBI Hapo1oB Poccum u poccuiickux kopetites. Pabotaro IIpencenarenem Coseta
OO01epoccHiickoro o0beAMHEeHUsT Kopelies, T. MockBa. O01acTh MOMX HAy4YHBIX MHTEPE-
COB BKJIIOYAET KYyJIbTypa M MCKYCCTBO HapoaoB Poccum, BKIIOYas pOCCHUMCKHX KOpeEHIeB.
PaboTam Ha rocymapcTBeHHOU cityxk0e B ammapare MuHuCTEpCTB KynbTypsl CCCP, Poccuii-
ckoii denepanuu U MHUHUCTEPCTBA PETHMOHAIBHOrO pasButus Poccuiickoil Penepanum,
raBHBIM crienuanuctoM. Cran pedepeHToM rocciyx0sl Poccuiickoit @enepanmu 1 kiacca,
3amecTuTeNeM TIIaBHOTO PEelaKTopa OOIIEpOCCHIICKOH ra3eThl «Poccuiickne Kopenpn), oT-
TUIHIKOM MuHHICcTepeTBa KyasTypbl CCCP.

Ponuncs 20.12.1945 r. B Y30ekuctane. OxoHuna MOCKOBCKHI TOCYIapCTBEHHBIA YHH-
BEPCUTET KyJIbTYPBl U UCKYCCTB (M aCIMPaHTYPY), a Takke MOCKOBCKYIO BBICIIYIO MApTHIi-
HyI0 mKoNy. B Teuenme 35 ner ObLT YHHOBHUKOM MHHHCTEPCTB KyiabTyphl CCCP u PO,
Munperuona Poccun. ABTOp MHOTOYHMCIIEHHBIX CTaTeH, MyOJUKAIlUH, KHHOCIICHAPHUEB 10
KHWKHOMY J€Ty, KyJbTypOJIOTUH, MEXHAIIMOHAIBHBIM OTHOLIEHUSM, 3THOKYJIbTYPHOMY
Pa3BUTHUIO, POCCHHCKO-KOpPEHCKUM cBs3sAM. CIEHApUCT, pEeKUCCEpP, MPOAIOCEp, BeXyIIUi
TBOPYECKHUX MPOrpamMM.

Unen Coro3a xypHanuctoB Poccuu ¢ 2000r. eneratr X XII cre3noB xxypHanucToB Poc-
cun. Unen CoseroB Accambien HaponoB Poccun, Beepoccuiickoro koHrpecca STHOXYpHa-
JIUCTOB.

PRESERVATION OF TRADITIONS, CUSTOMS, RITUALS
BY RUSSIAN KOREANS

Kim Moses

Chairman of the ARUK Council
Cultural Studies

Traditions (Latin traditio — transfer) — the experience of the life of the nation and the
rules, norms and behavioral patterns firmly rooted in everyday consciousness, forms of peo-
ple's communication. The Koreans of Russia, the Soviet Union, the CIS have always ob-
served their national traditions, customs, rituals. Probably, the basis of Korean customs is
the desire for order, harmony, love of life, which should be in the soul, in the family, in so-
ciety, in the state. Any Korean, wherever he lives, is very sensitive to his traditions, cus-
toms, rituals, tastes, ideas and tries to follow them.

Clearly, Korean traditions are expressed in the cult in relation to ancestors, older in age
people, in the cult of education. Industriousness, perseverance, patience in achieving the
goals set, respect for the elders, the all-round desire for education have always been and still
remain the most important virtues among Koreans.
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"A person is good where he is good" — says Korean folk wisdom. The history of the Ko-
reans living in Russia confirms this. Many native Korean traditions were lost in the Soviet
period, but considering traditions, family holidays can not be bypassed, where the world
outlook and values of the people are reflected on the basis of its history. All Koreans cele-
brate the New Year on the lunar calendar "Sollal", and on April 5 — the holiday Hansik
("Cold Food Day"). Most stubbornly preserved is the main custom of this holiday — visiting
the graves of their ancestors. Summer Festival of Tano, autumn Chusok ("Autumn Even-
ing") — a harvest festival and commemoration of deceased relatives. "Asiandi", "Tol" — the
first anniversary of the child, the traditional wedding, "hangab", "Hwegap" — 60th anniver-
sary. These dates for Koreans are most significant in a person's life — this is the 3 main ta-
bles of the Korean. Wedding ceremony for Koreans is an indispensable receipt of the "se-
cond table". If for some reason the newlyweds could not get it, their further life will be
complicated, as they not only will not be able to celebrate their 60th anniversary "hangab"
("third table"), but they will not have the right to play weddings their own children, accord-
ing to the Korean tradition. In these customs, almost all Confucian values are expressed:
filial piety, loyalty to family and friends, and devotion to the state.

Here, only the most characteristic features of traditions, customs and rituals of Koreans
are briefly touched upon, which, despite their constant changes, remain basic for Russian
Koreans.

BIOGRAPHY

I, Kim Moses, work in the field of culturology and specialize in studying the culture of
the peoples of Russia and Russian Koreans. I work as the Chairman of the Council of the
All-Russian Association of Koreans, Moscow. The field of my scientific interests includes
the culture and art of the peoples of Russia, including Russian Koreans. He worked in the
civil service in the apparatus of the ministries of culture of the USSR, the Russian Federa-
tion and the Ministry of Regional Development of the Russian Federation, chief specialist.
He became a referent of the State Service of the Russian Federation, I class, Deputy Editor-
in-Chief of the All-Russian newspaper "Russian Koreans", an excellent student of the Min-
istry of Culture of the USSR.

Was born on December 20, 1945. in Uzbekistan. He graduated from the Moscow State
University of Culture and Arts (and graduate school), as well as the Moscow Higher Party
School. For 35 years he was an official of the Ministries of Culture of the USSR and the
Russian Federation, the Ministry of Regional Development of Russia. He is the author of
numerous articles, publications, screenplays on book business, culturology, interethnic rela-
tions, ethno-cultural development, Russian-Korean relations. Script writer, director, produc-
er, presenter of creative programs.

Member of the Union of Journalists of Russia since 2000. Delegate X XII Congress of
Russian journalists. Member of the Soviets of the Assembly of the Peoples of Russia, All-
Russian Congress of Ethno Journalists.
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ONPEJEJIEHUE BUOAKKYMYJIAIIMOHHOM PTYTH
B CYBCTAHIIUU NIPOTAMHMHA CYJIb®AT
METOAOM UHBEPCUOHHOU BOJIBTAMIIEPOMETPUN

H.O. Kum, E.A. UBanosckas, H.E. Kum'

'oreoy Bo Hoeocubupckuii zocyoapcmeennulii
Mmeounyunckuii ynueepcumem Munzopasa Poccuu,
kim_nadia@mail.ru

[IpoBenu mcciieoBaHue MO ONPENCICHUIO PTYTH B 00pa3ax BOJBI, B3STOW M3 Pa3HBIX
uctouyHnkoB HoBocmOupckoit 001acTu, a TakKe HCCIEAOBAHUE IO aJaNTaldd METOIUKH
JUTSL OTIpeieNieHHs OMOaKKyMYJISIUOHHON PTYTH B (hapMaleBTUYEeCKOH cyOCTaHIIMH — Mpo-
TaMHHA Cynb(paT Ha 3JIEKTPOXMMHUYECKOM aHamuzaTtope TA-4 METOZOM HHBEPCHOHHOM
BOJITaMIICPOMETPHH.

AKTyaJII)HOCTb HCCJICAOBAHUA

OmanM 13 Hanboee BPEIHBIX 3arps3HeHui 111 Onochepsl 3eMiTH, IMEIOITINX pa3HO00-
Ppa3HbIC BPCAHBIC MOCICACTBUA, KaK IS 3M0POBbA J'IIOILCI71, TakK U AJI1 XKU3HEACATCIIbHOCTHU
JKUBBIX OPTaHU3MOB, SIBIISIOTCS 3arpsi3HEHUs TsoKenbIMU Metauiamu (TM). Camble u3BecT-
HBIE ¥ HaOOJIee 9acTO BCTPEUAFOIINECS U3 THKENBIX METAIOB — 3TO CBUHEII, PTYTh, MEIb,
KaaIMui, KoOaabT U Jp. B oTiimune OT OpraHMYecKuX COCTUHEHUH, MOJBEPIKEHHBIX B TOM
WM MHOU Mepe AeCcTpyKuuu u ouotpancopmaru, TM He COCOOHBI K TAKUM MPEBpaIle-
HUSM, a JIUIIb TepepaclpenessiFoTCs MEXAY OTIHENbHBIMA KOMIIOHEHTAMH SKOCHCTEMBI.
OHU TIOCTOSTHHO TIPUCYTCTBYIOT B HEH, T.€. CITOCOOHBI OSCKOHEYHO COXPAHITH CBOIO TOK-
CHUYHOCTh. PTYTh B IPUPOIHBIX YCIOBHUSIX JOBOJBHO OBICTPO MPEBPAINACTCS B JIETY4YeE TOK-
cuveckoe coenHeHue — xiopua MeTwipTyTu. Coenuaenns TM HeraTuBHO BO3NIEHCTBYIOT
Ha CAMOOYHIIIEHNE BOJOEMOB M OKa3bIBAIOT TOKCHYHOE BIHMSHHE Ha TUAPOOWOHTOB, BKIFO-
yast pei0. [Tockosibky UccieayemMas HaMu CyOCTaHIIMS MPOTaMHUHA CyJb(aT MOoIydaeTcs U3
XpslIei peI0, ONpe/IeNICHUE CONIEPKaHUS PTYTH B IpOoTaMuHe cysibdat (1 BooOIIe B JeKap-
CTBEHHBIX TIperaparax) — 3TO OUYEHb BOKHBIA (PaKTOp MPH KOHTPOJE KaueCcTBa JIEKapCTBEH-
HBIX cpelCcTB. Beap B Haie Bpems 6e30MacHOCTh U o0ecrieueHe KadecTBa JIEKapCTBEHHBIX
MPeraparoB SBISCTCS aKTYalIbHON MpoOJIeMOl COBpEMEHHOH (hapMalleBTUYeCKONH HAYKH H
MIPAKTHKH.

Heab uccieqoBanmsi: onpeniesieHne PTyTH B BOJE, B3ATON U3 pa3Hbix MecT HoBocu-
OupcKoil 0071aCTH METOJOM WHBEPCUOHHON BOJBTAMIICPOMETPUH, U aJanTalusi METOIUKU
JUTSL oTipefieNieHrs] OMOaKKyMYJISIIMOHHONW PTYTH B (papMarieBTHYECKOW CyOCTaHIIMK MPOTa-
MHHAa CyJbdar.

MarepuaJjbl 1 METOABI HCCIET0BAHMS

B kadecTBe 00BbEKTa MBI MCIIOJBE30BAII 00Pa3Ilbl BOJBI, COOpaHHBIC B Pa3HBIX palioHAX
ropoga HoBocubupcka u Hoocubupckoit obnactu (Boma; u3 xonoamna ¢ ymnwuibl [Topt-
Aptypckoro r. HoBocubupcka; u3 r. bepucka (ropozackas), u3 «CBITOro UCTOYHHUKA I10-
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cenka Jloxok, Tanmas Boma M3 cHera, coOpaHHoro psuom c 3aBogoM CHUBUAP), a taxxke
(dhapmareBTHIECKyI0 CyOCTaHITNIO TPOTAMHIHA CYJIb(arT.

Pe3y.111>TaTm HCCJICA0OBAHUA

[IpoBens nuTepaTypHBI MOUCK METOAUK ONPENENICHUS] PTYTH B Pa3jIM4HBIX OOBEKTaX,
HamHu OblIa HaiiieHa METOAMKa BOJIbTaMIIEPOMETPHUUECKOTO OMPEACTICHUSI PTYTH B BOJTHBIX
pacTBopax Ha rpaUTOBBIX 3JIEKTPOAAX, MOTUPHUINPOBAHHBIX 30JI0TOMOIMMEPHON KOMIO-
sunuei. M3MepeHrs TpOBOIWIM Ha JJIEKTPOXHMHYECKOM aHanmm3aTope TA-4 meromom
BOJIbTAMIIEPOMETPUH MTyTEM PETUCTPALUH MOJIPU3AIMOHHBIX KPUBBIX C MPEABAPUTENBHBIM
IEKTPOXUMHUUYECKUM HAKOIUIEHHEM DPTYTH Ha MOBEPXHOCTH 3JIEKTPOAAa B CTaHAAPTHBIX
YCIIOBUSIX COTJIACHO METOIHKE.

CornacHo METOIUKH ITOBEPXHOCTh YIJIEPOACOAEPIKALIETO IEKTPOIA 3IEKTPOXUMHUYE-
CKM TOKpbIBalK 3010ToM U3 pactBopa ['CO xmopupa 3omota (III) ¢ koHOeHTpanmein
500 mr/n. B kadecTBe 3MeKTpoJa CpaBHEHHUS HCIONB30BAINA XJIOPCEPEOPSHBIA 3IEKTPOI.
PaboTy 30510TOYINIEPOCOAEPIKAILEIO MIEKTPOAA MIPOBEPSIIM METOJOM «BBEIEHO — Haiie-
HO». JI7Is1 3TOr0 TrOTOBWIJIM PacTBOp PTYTH ¢ KOHIeHTpauuer | mr/m u3 pacrBopa ['CO c
koHneHTpanueir 1000 mr\n. B crakanumk ¢ 10 mu1 OMAMCTUINTMPOBAHHOW BOJOW BHOCHIIA
20 Mk xyopuaa kKaiwsi, 20 MKJI KOHIIEHTPUPOBaHHOW a30THOM KuCAOTHI M 50 mx 0,1 mr\n
pacTtBopa PTYTH W CHUMAJH BOJIbTaMIleporpaMmy sl mpoObl. 3atem noOapmsu 50 MK
0,1mr\n pacTBOpa pTYTH M CHUMaJIH BOJIETAMIIEPOTpaMMy Ui J00aBKH. VICTOUHMKOM WH-
¢dopManun CIyXHIH BoJbTaMIeporpaMmbl — i (ona, mpoOsl u nobasku. Ilapamerps
CTaHIAPTHBIX W3MEPEeHUN — BpeMsi HakoruteHus 60 cek., pactBopeHus 10 cek, yCIIOKOCHUS

Lo O CCK. Pacder pesynbTaToB aHamm3a MPOU3BOAUTCS B aBTOMATH-
P b 4ecKoM pexxume. Ecnu nomydeHHble pe3ynbTaThl BXOAWIN B UH-
By, B otoere tepBan 0,0038-0,0063 mr\i, To 37EKTPOALI TOTOBBI K padoTe.
! A JI1s1 Havana onpeIeNuIn CONEPkKaHhe PTYTH B XOJIOCTOM IpoGe
003 (OmaucTuATUpOBaHHAs BOJA), a 3aTeM MPOBOJIWIIM aHAIU3 Ha
- collep)kaHUe PTYTH B OOBEKTax HCCleAoBaHUSA. BombTammepo-
oars rpamma oOpasma Bomel W3 komoama ¢ yillopr-Aprypckoro
0 MIpeJICTaBJIEHBI Ha puc. 1:
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Pesynbrarhl uccienoBaHus Ha cojepKaHUuEe PTYTU B BOJIE U3 pa3HbIX ucTouHnkoB HCO
MPUBEICHBI B Ta0I. 1.

Tabmmra 1

Conepma}me PTYTH B BOAE, B3SITOM M3 Pa3HBIX UCTOYHUKOB

Ne ni/n OOBEKTHI UCCIIEJOBAHUS ConepixaHue pTyTH, MI/J
Canllun 2.1.4.1074-01. 0,00050
BO3 0,00100
CKBa)XKHHA, IT0CEJIOK MaTBeeBKa 0,00037
2 kozogen ¢ yi. [lopT-ApTypckoro 0,00266
3 EanIIaA;i) BOJIa U3 CHETa, COOpaHHOTO psfoM ¢ 3aBogom CU- 0,00043
«CBSITOM UCTOYHUKY, MTOCENOK JIOKOK 0,00086
r. bepnck (ropoackas) 0,00022

[IpoBeneHHble HccineqOBaHUS IOKA3ald, YTO BCE MCCIEAyeMble 00pa3ipbl coaepiKar
pTyTh. B 00pasue u3 xomonua c¢ yn. Ilopr — ApTypckoro copepxaHue pTyTH COCTaBHIIO
6omnbuie HopMmbl BO3 npumMepHo B 1Ba ¢ onoBUHOI pasza. O6pasen u3 cena Jloxok «Cearoit
HCTOYHUK» HEeMHOTro npeBbiiaetr HopMbl Canllun 2.1.4.1074-01. I'opoackast Boaa, mpoxoast
OIIpeJIeJIEHHbIE ATAIbl OYUCTKH [0 MOTPEOIEHUS CONEPKUT PTYTh B Mpenenax HOPMaTUBOB
no Canllusn, 9T0 HENMB34 CKa3aTh O MOJ3EMHBIX, HEOUMIIEHHBIX BOAAX.

[Touck HOBOTO MeTOA ONMpeNesIeHHs PTYTH B IPOTaMHUHE CyIb(aT 00yCIOBJIEH TEM, YTO
CYLIECTBYIOILIAass METOJUKA — TUTPOBAHUE C JTUTH30HOM — SIBJISETCS JOCTATOYHO TPYIOEM-
koi. OTpaboTaB METOANKY Ha 3JIEKTPOXUMHUYECKOM aHalIN3a-
tope TA-4 Ha mpobax ¢ BOIOW, pelInIr IPOBEPUTD, TOAOHAET

JJ1 OHa

JUIST WCCIIeyeMOd HaMW CyOCTaHIIMH TIpOTaMHHA

cynbdar. st uccaenoBaHus Mbl TPUTOTOBWIIM M3 CyOCTaHIIUH
(mopo1IoK) mpoTaMKHa CyJb(aT BOAHBIH PAacTBOP C KOHIIEH-
tpamuet 10 mr\mun. CyOcTaHnuio npoTaMuHa Cylib(aT Maccou

1 r pu

HarpeBaHuu pacTBOpwiId B 100 MII ITUCTHINIMPOBAH-

HOU Boxbl. Pe3ynpTaThl MccnenoBaHus MPHUBEICHBI HAa BOJIBT-
ammieporpamme (puc. 2).

Puc. 2. BonpTaMrieporpamma npotaMmuHa cyibdar

(HMXKHSSL KpHBasi - mpoba MpoTamMHHa cylbQar,
BepxHss KpuBas — no6aska ['CO pryTn)
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BUOTEXHOJIOI' MU, XUMUS 1 OBIIECTBEHHBIE HAVKU (cexuus A)

W3mepeHusi mpu CTaHAAPTHBIX MapaMeTpax JaBaju CIa0blii CUTHAN, MOSTOMY OBLIO
W3yUYeHO BIIMSHHE W3MEHEHUS] BPEMEHU HAKOIUICHUs. BpeMs HaKOIUICHUS YBEIWYHBAIH OT
1o 60 mo 120 ¢ unTepBaioM 20 cekyHn. Pe3ynbTarsl mpeacTaBieHb! B Ta0I. 2.

Tabmnuma 2
Coaep:xanue pTyTH B pacTBOpe NPOTAMHMHA CyJib(aTa B 3aBUCHMOCTH OT BpEMEHHU
HaKOIIJICHUSA
No
i Bpewmst HakorteHUs, CeK ConepxaHue pTyTH, MT\I
1 60 0,00028
2 80 0,00044
3 100 0,00047
4 120 0,00045

W3 Tabnuipl BUIHO, YTO TPU CTAHAAPTHBIX YCIOBHSX PTYTh HE BCS yCIIEBAaET CKOHIICH-
TPUPOBAThCS HA MOBEPXHOCTH JJIEKTPOA, a Bbiie 80 CeKyH]] He MPOUCXOAUT CYIIECTBEH-
HOTO YBEJIMYCHHS COJICPKAHUs PTYTH. B pesynbrare McciaeIOBaHUM, MOXKHO CIeIaTh 3a-
KIFOYCHHWE, YTO METOJAMKA ONPEACICHHs PTYTH B BOJIE MOXKET OBbITH aJanTHUpOBaHA IJis
onpeeNneHus OMOaKKyMYJISIIHOHHON PTYTH B (hapMareBTUYECKOM CyOCTaHI[MKM MPOTaAMUHA
cynbdar.

JIMTEPATYPA

1. bokoBa T.U. Dxonornyeckne OCHOBHI MHHOBAIIMOHHOTO COBEPIIEHCTBOBAHMS ITHIIEBBIX MPO-
nykro: MoHorpadus/ T.M.bokosa; HoBocub.roc.arpap.yn-t, Cuo6Huu nepepaboTku c.-X. IpOIyK-
un. — HoBocubupcek: M3n-so HI'AY, 2011. — 284 c.

2. ®P.1.31.2005.01450 «Boxapl mpuponHBIE, MUTHEBBIC, TEXHOIOTUICCKH YHCTHIC, OUYHMIICHHEIC
CTOuYHbIe. BopTamMnepoMeTpuyecKuii METOI U3MEPEHUSI MACCOBOI KOHLIEHTPALUU PTYTH». — TOMCK,
2004.

BUOI'PA®USA

51 pabotaro B obiactu (hapMaItiy ¥ CHEIUATH3UPYIOCh Ha (papMameBTHIECKON XMMHH.
Paboraro mpenomaBarenem Ha kadenpe dapmarieptrueckoir xumun B ®I'bOY BO HIMY
Munzapasa Poccuu ¢ 2016 rona, ropon HoBocuOupck. SIBisirochk aciupaHTOM MIEPBOTO To/1a
obyuenus HI'MY, crenmansHOCTD — (hapMmarieBTHUIecKas Xumust, hapmakorao3us. O0macTb
MOUWX Hay4yHBIX UHTEpecoB: dapmarusi, hapMaleBTuieckas Xumus, (apMakorHO3HUsI, Opra-
HUYECKasl XUMHUS M OMOTEXHOIOTUSI.
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DETERMINATION OG ACCUMULATED MERCURY IN PROTAMINE
SULPHATE SUBSCTANCE BY STRIPPING VOLTAMMETRY

N.O. Kim, E.A. Ivanovskaja, N.E. Kim'

'FSBEI HE NSMU MOH Russia,
kim_nadia@mail.ru

One of the most harmful contaminants for the Earth's biosphere, having a variety of
harmful consequences, for both human health and life of living organisms, is heavy metal
contamination (HM). The most famous and most frequently encountered of heavy metals
are lead, mercury, copper, cadmium, cobalt, etc. Unlike organic compounds exposed to var-
ying degrees of degradation and biotransformation, HM are not capable of such transfor-
mations, but only redistributed between separate components of the ecosystem. Compounds
of HM negatively affect the self-purification of water bodies and have a toxic effect on hy-
dro bionts, including fish. Because the protamine sulfate substance we are researching de-
rived from cartilages, the determination of the mercury content in protamine sulfate (and in
general in all medicinal products) is a very important factor in the quality control of medi-
cines. Indeed, in our time, safety and quality assurance of medicines is an urgent problem of
modern pharmaceutical science and practice.

The aim of our study was to determine mercury level in water collected from different
places of Novosibirsk region by stripping voltammetry and adapted this method for deter-
mination of bioaccumulated mercury in protamine sulphate substance.

As the objects of the study, we used samples of water collected from different districts
of Novosibirsk city and Novosibirsk region and the pharmaceutical substance of protamine
sulphate.

During the literature search, we found a technique for the voltammetric determination of
mercury in aqueous solutions on graphite electrodes modified with a gold polymer composi-
tion. The measurements carried out on the TA-4 electrochemical analyzer by recording the
polarization curves with preliminary electrochemical accumulation of mercury on the elec-
trode surface in standard conditions. According to the method, the surface of the carbon
electrode electrochemically coated with gold solution. A silver chloride electrode used as
the reference electrode. The work of the gold-modified carbon electrode checked by the
method "introduced-found". The carried out researches have shown, that all samples of wa-
ter contain mercury.

The search for a new method for mercury determination in protamine sulfate is because
the existing method — titration with dithisone - is quite complicated. Having worked out the
technique on the electrochemical analyzer TA-4 on water samples, we decided to check if it
is suitable for the protamine sulfate substance. For the research, we prepared from the sub-
stance (powder) aqueous solution with a concentration of 10 mg/ml.

Measurements at standard parameters gave a weak signal that is why we studied the ef-
fect of changing the accumulation time. We changed the accumulation time from 60 to
120 seconds with an interval of 20 seconds.
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The results of the study showed that, under standard conditions, mercury does not all
have time to concentrate on the surface of the electrode, and above 80 seconds there is no
significant increase in the mercury content. As a result of the studies, it can be concluded
that the procedure for determining mercury in water can be adapted to determine bioaccu-
mulated of mercury in a pharmaceutical substance protamine sulfate.

REFERENCES

1. Bokova T.I. Ecological foundations of innovative improvement of food products: monograph /
T.1. Bokova; Novosib.gos.agr.un.-t, - Novosibirsk: NSAU, 2011. — 284 p.

2.FR.1.31.2005.01450 "Natural waters, drinking, technologically clean, treated sewage. Volt-
ammetric method for measuring the mass concentration of mercury ". — Tomsk, 2004.

BIOGRAPHY

I work in the field of pharmacy focusing on the process in pharmaceutical chemistry.
I work as a lecturer at the department of pharmaceutical chemistry in FSBEI HE NSMU
MOH Russia since 2016, Novosibirsk city. I am first year postgraduate student in NSMU,
specialization — pharmaceutical chemistry, pharmacognosy. My research interests include
pharmacy, pharmacognosy, pharmaceutical chemistry, organic chemistry and biotechno-

logy.

BUOCKPUHUHI DOP®EKTUBHBIX CUHTETUYECKHUX
PET'YJISITOPOB POCTA HA IIIEHULIE

T.E. JIu', B.K. 10, T. lemey’, H.Y. Kbicray6aeBa’

1I/Ihtcmumym ouonozuu u Guomexnonozuu pacmenuii 2. Anmamot, Kazaxcman,
tamaralee05@gmail.com
2anmumym xumuueckux Hayk umenu A.b. bexmypoea,
Kazaxcko-bpumanckuii mexnuueckuii ynugepcumem, 2. Anmamol, Kazaxcmanu,
yu_vk@rambler.ru
3 Kasaxckuii HauuounanwvHolil yrhueepcumem um anv-Papaou 2. Anmamel, Kazaxcman,
gulimdemeu98@gmail.com

Uzydena 3peKTUBHOCTh IPUMEHEHHUS] HOBBIX PETYJIATOPOB POCTa U3 I'PYIIIBI CUHTE-
TUYECKUX aHaJIOrOB aJKaJOMIOB Ha CEeMEHaxX M IPOPOCTKAX SPOBOM MIIEHHUIBI TPEX
coptoB Kazaxcranckas-10, Ceepsinka 1 Mupac. OOHapyKe€HO 3HAYUTEIBHOE CTHMYJIUPO-
BaHHE pocTa U pa3BUTHs npopoctkoB mmeHuI s ¢ CAB-3, a CAB-14 u CAB-15 topmo3zsT
pPOCT ¥ pa3BUTHE PACTEHUH.

* PaGota BbimosHeHa B pamkax rpaata MOH PK Ne AP05131025
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BBenenne

BaxxHBIM 371EMEHTOM COBPEMEHHBIX arpOHOMHYECKHX TEXHOJOTHHA B PaCTEHHEBOICTBE
SBIISIETCS IPUMEHEHUE PETYISITOPOB pocTa pacteHwit. OHU CITOCOOHBI B MaNbBIX J03aX BIHU-
ATh Ha MPOLIECCH METa00IM3Ma B PACTEHUSX, YTO IPUBOIUT K 3HAUUTEILHBIM H3MEHEHUSIM
B POCTE M Pa3BUTHH pacTeHHd. B COBpEMEHHBIX TEXHOIOTHUAX OOIBIIOE MPAKTHYECKOE 3HA-
YEHHE PETYIISATOPOB POCTA OIMPEENSIETCS MHOTUMHI OOCTOSATENBCTBAMU: BIHSIS Ha TPOIIECCHI
pocTa W pa3BUTHS PACTCHHU, OHM CIOCOOHBI 3HAYHTEIHHO YCKOPUTH POCT WJIM MOBBICHTH
YPO’KaitHOCTh OOJNBLIMHCTBA CEIbCKOXO3SHCTBEHHBIX KYNbTyp. IIpu 3TOM perymistopsl po-
CTa paccMaTpHUBAIOTCS KaK IKOJIOTHYECKH YUCTHIN U SKOHOMHUYECKH BBITOJHBIN CIIOCOO ITO0-
BBIIIIEHUS YPOKAHHOCTH CEIIbCKOXO03AHCTBEHHBIX KYJIBTYP, TO3BOJISIONINNA ITOTHEE PEeaTn30-
BEIBaTh ITOTEHIIMAIBHBIE BO3MOXHOCTH PACTUTENBHBIX OPraHu3MoB [1-3].

MaTepHan U METOJABbI HCCJICAOBAHUA

HUccnenoBanus mpoBOIUINCH HA MOZAENBHBIX 00pa3Lax spoBoil mumeHus! Triticum aes-
tivum coproB Kazaxcranckas-10, CeBepsinka 1 Mupac u3 xomneknuu UBBP. CeBepsiHka u
Mupac SBISIOTCS 3aCyXOyCTOWYHMBBEIMH copTamu, a copT KaszaxcraHckas-10 ObuT M3y4eH
KaK CTaHJapT.

O06paboTka MIIeHUIBI TPOBOAMWIACH B POLIECCE NPOPACTaHUs CEMSH, pOCTa U pa3BU-
THS IPOPOCTKOB B TeUeHHUE 24 4acoB MO OOIIETIPUHATHIM MeToIuKaM [4, 5].

B xauecTBe OCHOBBI IJIs1 IPOPAILMBAHMS MIIEHUIB! UCTIOIb30BAIN BoAy. OmbITHBIE 00-
pasLbl 3aKIaJbIBATICE B 15 MOBTOPHOCTSIX AN KaXKIOH KYJIBTYPBI M UCIIBITYEMOTO PETYIIATO-
pa pocra. B xauecTBe KOHTPOJIBHOTO BapHaHTa, UCIOIb30BAIN BOAOIPOBOAHYIO BOIY, OTCTO-
SIHHYIO B T€UeHHe Tpex cyTok. [IpomomkurensHOCTh onbiTa 8-10 CyTOK COrsIacHO METOAMKE.

Pe3yabTaTthl 1 00cy:KIeHue

boun ucnbITaHbl BE KOHIEHTpauu perynsropos pocta: 0,001% u 0,01%, ocHOBBIBa-
ACh Ha IMPEIBApUTEIBHBIX pe3ynbTaTax 3akazuuka. I[lepBble MccienoBaHMs IMOKa3alId He-
s¢dexTuBHOCTE Bo3aeicTBus KoHuIeHTpauuu 0,001% Ha mpopacTaHue W pa3BUTHE HPO-
POCTKOB TIIEHHIIBI HCTIBITYeMBIX copToB Kazaxcranckas-10, Ceepsinka u Mupac. [loatomy
3a pabouyro Obuta mpuHsaTa KoHeHTparws 0,01%.

OTME4YEeHO 3HAYMUTENIPHOE CTUMYJIMPOBAHHE POCTa U Pa3BUTHUS IPOPOCTKOB IIIEHHIIBI
BCEX TpexX HcHbITaHHBIX copToB ¢ CAB-3 — crebns nmpumepHo Ha 30%, xopHs Ha 20%
(tabn. 1). Biusaune CAB-3 Ha npopacTaHie 3epeH MIIeHUIB 3aMEUeHO He OBLIO.

Tabmura 1
BuoMerpuyeckue 1aHHbIE MIIEHULBI TPEX COPTOB B KOHTPoJe u B npucyrcTBun CAB-3 (B cm);
n=15
Kazaxcranckas 10 CesepsiHKa Mupac
[Twennna
Jn cTeOns Jln xopHst Jln creOns JIm xopHst Jn cTebns JI1 xopHst
Konrpons | 15,82+1,45 |7,25£1,45 15,67+1,62 |7,42+1,34 14,93+1,25 7,21+1,36
CAB-3 18,27+0,8 9,97+0,81(1 |16,77+1,64 |9,08+2,24 16,12+1,16
(25% ctum) | 8% ctum) (35% ctum) | (22% ctum) | (30% ctrm) | 7,2942.21
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Bruto 3amedeHo Gosiee OBICTPOE MPOPACTAHUE CEMSH IMIICHUIIBI B TPUCYTCTBHH CTHMY-
nstopoB CAB-6 u CAB-7 (puc. 1, 2).

CAB-6 CAB-7

Puc. 1. IIpopactanue nmenunns! Kazaxcranckas-10, Cepepsinka 1 Mupac
B npucyrctBuu CAB-6 u CAB-7; KOHTpoib Ha BOJE BHHU3Y ClieéBa
st CAB 6 u cripaBa nist CAB 7

Habnronanace 3aMeTHast ctuMyJisinust B 2-3 pasa B Ipoliecce MpopacTaHus CeMsH € J10-
6aBkamu CAB-6 u CAB-7, B cpaBHeHuHM c mpopaummBaHueM Ha Boxe (puc.2). Ho B
MPOLIECCE POCTA U Pa3BUTHUS MPOPOCTKOB 10 10 qHEH pa3nuyune HUBEIUPOBAIOCH, PA3BE UTO
CAB-7 ctumynupoBai pocT KopHei nmpuMmepHo Ha 6,7%.

Puc. 2. Dpdext crumymupoBanns CAB-6 u CAB-7 npouecca
MIPOpPACTaHMs CEMSH ITIIIECHHIIBI

Ha 3-ii neHb 3aMETHOrO pas3iuuus B CKOPOCTH MPOpPACTaHMsI MIICHMIIBI BCEX TPEX COp-
TOoB ¢ mobaBskamu CAB-10 u CAB-11 He HaOmromamoch, HO Ha 5-i JeHb OBLIO 3aMETHOE
CTUMYJIUPOBAaHUE POCTA MPOPOCTKOB Ha (¢one KoHTpousa u naxe CAB-10; u kopHu pacre-
HUH, BBIpAlllCHHBIX B cpeae ¢ noOaBienneM CAB-11 ObulM 3aMETHO IJIMHHEE, YeM Ha
CAB- 10 (ta6mn. 2, puc. 3).

VY copra «CeBepsiHKa» KOpHeBas crcTeMa ObUTa pa3BUTa JIydllle W BBICOTA PAaCTEHHS
0oJpIIIe, 9TO, TO-BUANMOMY, TEHETHIECKH 00YCIIOBIICHO.
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Puc. 3. CrumynupoBaHue pocTa U pa3BUTUS IPOPOCTKOB MIIEHUIb! B mpucyTcTBun CAB-11

B CPaBHEHHH C KOHTpPOJIEM (ITOJIZIOH CJICBA)

Tabnuma 2

BuoMerpnueckue 1aHHbIe MIIEHULBI TPEX COPTOB B KOHTpoJIe 1 B nipucyTcrBun CAB-10
u CAB-11 (B em); n =15

Kazaxcranckasn10 CeBepsiHKa Mupac
Jl1 crebns Jt xopHs Jl1 crebns JIt xopHs JI1 crebns Jt xopHst
Kontpoms | 17,134£2,43 | 11,27+1,16 16,61+2 12,64+1,46 | 1596+1,42 | 11,32+1,73
CAB-10 14,39+1,74 | 6,25+0,84 | 15,43+1,62 | 10,32+1,11 | 12,91+0,85 | 8,59+1,72
CAB-11 18+1,48 11,81£1,39 | 18,14+1,67 | 12,86=1,71 | 17,11x£1,42 | 11,46+2,03
5% 9,20% 7,20%

CAB-14 u CAB-15 nogmasnsnu pocT pacteHui mmeHuisl Kazaxcranckas-10, Cesepss-
ka 1 Mupac npumepHo Ha 50% u pa3BuTHE KOPHEBO cucTeMbl TpuMepHO Ha 80% (puc. 4),
T.€. OHU SIBIISIIOTCS peTapAaHTaMH, IOAABIISIONINE JeHCTBIE (PUTOIOPMOHOB.

ctBuu CAB-14 u CAB-15
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Puc. 4. Tlonasnenue pocra (50%) u pasButHs KopHeBOU cucteMbl (80%)
y npopocTtkoB nmenunsl Kazaxcranckas-10, CeBepsiHka u Mupac B mpucyT-
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BoIBOaBI

1. buockpuHuHT HOBBIX 3JieMeHTO(N-,0-,S-,P- u/unn F-)opranndyeckux cucreM Ha ce-
MEeHaxX M MPOPOCTKax spoBoi mmeHunsl coptoB Kazaxcranckas-10, Ceepsinka u Mupac
MOKa3ajl 3HAYUTENbHYI0 CTUMYJILUIO POCTa U pa3BuTHsa B npucytcTBun CAB-3 — ctebns
npuMepHo Ha 30% u kopHs Ha 20%.

2. CAB-14 u CAB-15 mposiBuin ce0si Kak peTapiaHThl, MMOAABISIOMINE AEWCTBUE
(UTOrOPMOHOB U TOPMO3AIINE POCT pacTeHUH nmpumMepHo Ha 50%, U pa3BUTHE KOPHEBOU
cuctembl npuMepHo Ha 80%. KopueBast cucrema mpu 3ToM ObLIa YKOPOYEHHAs U yTOJ-
LICHHAS.

3. B pamkax mposenennss HUP mo pesympraTtaM HccieoBaHWA OYIyT PaccCMOTPEHBI
BO3MOXKHOCTHU IIPUMEHEHUS HOBBIX 3IEMEHTOOPTraHWYECKUX CHCTEM B KayeCTBE CHHTETHYE-
CKHUX PEryJATOpOB INPOpacTaHus, pocTa M Pa3BUTHU 3€PHOBBIX KYJIbTYp B HOPMaJbHBIX
YCJIOBHUSIX U B YCIOBHUSX 3aCyXH.

JINTEPATYPA

1. ITaBnmukoBa E.B. D heKkTHBHOCTE cUCTEM 3510JIeBOi 00paOOTKH MOYBHI M PETYISATOPOB POCTA
pacTeHMH B TEXHOJOTMM BO3jenbiBaHMs sipoBoii mmenunsl / E.B. ITaBmukoBa, O.A. Tkauyk,
A H. Opmnos // Bectauk AIIK BepxueBomkss. —2012. — Ne 1 (17). — C. 34-38.

2. Tkauyk O.A., [TaBnukosa E.B., OpioB A.H. D pexkTHBHOCTS IPUMEHEHUS PETYISITOPOB POCTa
NPU BO3/ICIIBIBAHUH SIPOBOM MIICHUIIBI B YCIOBHSX JiecoctenHol 30HbI Cpeanero IToBomxkbs / Mo-
nono# yuensrit. — 2013. — Ne 4. — C. 677-679.

3. LlepkoBHoBa O.M. BimsiHUE peryisaTopoB pocTa Ha 3MMOCTOMKOCTb, YPOXKAITHOCTh U Ka4eCTBO
3epHa 03MMOM muieHunsl B jecoctenu Cpennero IToBoykbsi: aBToped. ... AMC. KaHI. C.-X. HayK /
O.M. IlepkoBHoBa. — Ilensa, 2009. — 22 c.

4. OdurepoBa O.A. DddexTuBHOCTS 00pabOTKH ceMsiH cTumyssstopoM pocta BUPP / O.A. Odu-
nepoBa //3emnenenue. — 2006. — Ne 1. — C. 45.

5. backakoB FO.A. Perynsatopsl pocta pactenuii. — M.: 3Hanue, 2006. — C. 56—62.

6. BaBunos ILII. ITpaktuky™m no pactenueBonctBy. — M.: Konoc, 1983. — 352 c.

7. locniexoB b.A. Meroauka mmoneBoro onbsita. — M.: Koinoc, 1979. — 416 c.

BUOT'PA®UA

4, JIu Tamapa EncyeBna, pabotaio B 0061acTu OMOXMMHH U OMOTEXHOJIOTUH PACTEHHUN
U CHCHHATM3UPYIOCH 10 YCTOMYMBOCTH 3€PHOBBIX U 3€PHOO00OBBIX KYJBTYp K aOMOTHYE-
CKUM cTpeccaM. PaboTaro B JOJDKHOCTH BEIYIETO HAyYHOTO COTpyAHUKAa B MHCTHUTYTE
Ouonoruu u OMOTEXHOJNOTHH pacTeHui T. AnMatel, Kazaxcran. Karaunat 6nonorndaeckux
HayK IO CHEIUAIBHOCTH «Onoxumus» ¢ 1986 roga. O0macTh MOMX HAYYHBIX UHTEPECOB
BKJIFOYaeT OHMOXMMHUYECKHE U MOJICKYJISIPHO-TCHETUYECKUE MEXaHU3Mbl YCTOHYHMBOCTHU
3EpPHOBBIX KYJIBTYp K aOMOTHYECKHM CTpeccaM; palFOHAIbHOE HCIIOIL30BaHUE PACTH-
TETBHBIX PECYpPCOB, H3yUeHUE OMOIIOTUYECKH aKTUBHBIX BEIIECTB U3 JIECKAPCTBEHHBIX pac-
TCHHIA.
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CraxupoBku: Jlabopatopus OuoctpeccoB (IIpod. I'. Jlunc). YuuBepcuter beH-
I'ypuo-na, r. Cae-bokep, Uzpamns (1998-1999 rr.). JlabopaTopus ¢yHKIIHMOHAIBHON
renomuku (IIpod. X. Bouepr), Jlabopatopus dorocunteza ([Ipod. C. Xybep) — Cru-
nmeaauss  Dyn-Opaiit. YauBepcurer WMmmHoiic, WHCTUTYT OHWOJOTHH pacTEHUH,
r. Ypbana, CIHA (2005-2008 rr.). OneiTr Hay4yHOW paboTel okono 30 mer. ABTOp
100 myOnukanuii, 7 u3 KOTOPBIX — B PEIIEH3UPYEMBIX 3apyOCKHBIX HayYHBIX M3JAHUAX C
HEHYJIEBBIM HMMIaKT-(paKkTopoM, HHACKCUpyeMbix Oa3zamu manHbeix Web of Science,
2 MHHOBAIMOHHKIX mateHTa PK.

BIOSCREENING OF EFFECTIVE SYNTHETIC GROWTH REGULATORS
ON WHEAT

T.E. Lee', V.K. Yu?, G. Demeu’, N.U. Kystaubayeva®

Institute of Plant Biology and Biotechnology Almaty, Kazakhstan,
tamaralee05@gmail.com
Kazakh-British Technical University, Institute of Chemical Sciences.
Almaty, Kazakhstan, yu_vk@rambler.ru
*Kazakh National University named after al-Farabi Almaty, Kazakhstan
gulimdemeu98@gmail.com

Abstract

The effectiveness of the use of new growth regulators from the group of synthetic ana-
logues of alkaloids on seeds and seedlings of spring wheat has been studied. An important
element of modern agronomic technologies in plant growing is the use of plant growth regu-
lators. They are able to influence on the metabolic processes in plants in small doses, which
leads to significant changes in the growth and development of plants. Growth regulators are
considered to be an environmentally friendly and economically viable way to increase the
yield of crops alowing to realize the potential of plant organisms.

The studies were carried out on model samples of spring wheat Triticum aestivum Ka-
zakhstanskaya-10, Severyanka and Miras. Severyanka and Miras are drought tolerant varie-
ties, and the Kazakhstanskaya -10 was studied as a standard.

There was a significant stimulation of growth and development of wheat seedlings of
all three tested varieties with SAV-3 - stems by about 30%, roots by 20%. It was observed
faster germination of wheat seeds of all varieties in the presence of stimulants SAV-6 and
SAV-7 in comparison with germination on water. SAV-14 and CAB-15 suppressed the
growth of wheat seedlings of all three varieties by approximately 50% and the develop-
ment of the root system by about 80%, i.e. they are retardants that suppress the action of
phytohormones.
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Conclusions

1. Bioscreening of new growth regulators on seeds and seedlings of spring wheat varie-
ties Kazakhstanskaya-10, Severyanka and Miras showed significant stimulation of growth
and development in the presence of SAV-3 - stems by about 30% and roots by 20%.

2. SAV-14 and SAV-15 have shown themselves as retardants, suppressing the action of
phytohormones and inhibiting plant growth by about 50% and root development by about
80%. Plants roots were shortened and thickened.

REFERENCES

1. Tkachuk O.A., Pavlikova E.V., Orlov A.N. Efficiency of the growth regulators use in the cul-
tivation of spring wheat in the conditions of forest-steppe zone of the Middle Volga region / Young
Scientist. —2013. — Ne 4. — P. 677-679.

2. Ofitserova O.A. Efficiency of seed treatment by growth stimulator BIRR / O.A. Ofitserova //
Agriculture. —2006. — Ne 1. — P. 45.

BIOGRAPHY

I have been working in the field of biochemistry and plant biotechnology and focusing
on the tolerance of cereals to abiotic stresses. I have been working as a leading scientific
researcher at the Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan since
1986. I received my scientific degree PhD, majoring in "biochemistry" at the Institute of
Molecular Biology and Biochemistry, Almaty, Kazakhstan in 1986. The field of my scien-
tific interests includes biochemical and molecular genetic mechanisms of crops tolerance to
abiotic stresses, rational use of plant resources - the study of biologically active substances
(BAS) from medicinal plants.

Internships:

a) Laboratory of biostresses (Prof.H. Lips, Ben-Gurion University, Sde-Boker, Israel
(1998-1999); b) Laboratory of functional genomics, Prof. H. Bonert — Fulbright Scholar,
University of Illinois, Institute of Plant Biology, Urbana, IL, USA (2005-2008);

c) Laboratory of Photosynthesis, Prof.S.Huber — Fulbright Scholar, University of Illi-
nois, Institute of Plant Biology, Urbana, IL, USA (2005-2008).

The experience of scientific work is 30 years. The author of 100 publications, 7 of
which in peer-reviewed foreign scientific publications with a non-zero impact factor, in-
dexed by the Web of Science databases, 2 innovation patents of the Republic of Kazakh-
stan.

102



BIOTECHNOLOGY, CHEMISTRY AND SOCIAL SCIENCES (workshop A)

TOKCHHBI C HEOBBIYHBIMH CYS-IATTEPHAMMU U3 AJA MOPCKHUX
AHEMOH BUJA CNIDOPUS JAPONICUS
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H.II. Canamsn®, K.E. Canamsin®, E.C. Kocrpiokosa®, C.A. Kozaos', E.B. I'pumun’,
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'oreyH Hucmumym buoopzanuueckou Xumuu um. akaoemuxoe M.M. Illemakuna
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Mopckue aHeMOHBI (aKTHHHM; JIaT. Actiniaria) — OTpAJ KUBOTHBIX, BXOJSIIUN B THI
ctpekaromue (yat. Cnidaria), KOTOpPBI B CBOIO OYepeb OTHOCHUTCS K KJIACCYy KOPAJJIOBBIX
moymrioB (7aT. Anthozoa). DTo ManoOMOABMKHBIC XUITHUKH, KOTOPHIX JIETKO NPHHATH 3a
pacTuTeNbHbIC «YKPALICHUS» MOPCKOTO JTHA, HEXKEITN 32 XHUITHBIX )KUBOTHBIX.

SAn, cuHTE3UpyeMBId B CIELHUAJIbHBIX CTPEKATENbHBIX KIIETKaX-HEMaTOLHCTaX, COAEp-
JKUT OOJIBIIOE KOJMYECTBO OMOJOTMYECKH aKTHBHBIX TOJHUIENTHIOB C CaMbIMH Pa3HOO00-
pa3HBIMH (PYHKIUSAMH. DTO, a TaKKe OTHOCHUTEIbHAs 0€30MacHOCTh MOPCKHX aHEMOH IS
JFOJeH, IPUBEJIO K MPUCTAITFHOMY W3YYEHHIO UX SII0B M OTKPBITHIO B HUX OOJIBIIOTO KOJIH-
YecTBa MOJHIENTHIHBIX KOMIIOHEHTOB, MEPCIEKTHUBHBIX B KA4ECTBE MOJICKYJISIPHBIX WH-
CTPYMEHTOB HCCIEIOBAHHS PA3TUYHBIX OMOJIOTHYECKUX MHUILIEHEH.

Knaccnueckne MeToapl TOKCHHOJIOTHH, MO3aMMCTBOBAHHBIE U3 OMOXUMHH, MOJIEKYJISIP-
HOM OHMOJIOTMM W HEWPOXMMUH, MO3BOJSIOT W3y4yaTh OT/ACNIBHBIC €IMHUYHBIC IMENTHIHBIC
TOKCHHBI MOPCKHX aHEMOH OYEHb JETAbHO, HO IPH 3TOM TPeOyIOT 3HAUNTENbHBIX (pHHAH-
COBBIX W TPYAOBBIX 3aBTpart. [Ipu 3ToM obiiee pa3HOOOpa3ue aMUHOKHUCIIOTHBIX TIOCIIE0Ba-
TEJILHOCTEH MENTUAHBIX TOKCHHOB 5i1a OCTaéTcs HE M3YYEeHHBIM. DTO HE IMO3BOJISET IIO-
CMOTpETh Ha BC€ pa3HOOOpa3ne NeNTHUAHBIX TOKCHHOB JaHHOTO S1/1a.

CymiecTByeT anbTepHaTHBHBIN NoaxoA. Ecian n3HavambHO COKYCHUPOBATHCS TOIBKO Ha
TOKCHHAX, MPEACTABIIIONIMX CO00H OHOMOIMMEPEl aMUHOKHCIOT, MOYKHO HPHUMEHSTH Cy-
HIECTBYIOLIME celvac — M MOCTOSHHO YJIydlllaeMble — BBICOKOTIPOWU3BOAUTEIBHBIE OMUKC-
METOABL. DTH METOABI MO3BOJISIOT MONy4yaTh HH(popMaluio 00 aMUHOKHCIOTHBIX MOCIIENO0-
BaTENBHOCTSIX CpPa3y MHOXKECTBA MENTHIHBIX, MOJUIECNTHIHBIX H/HIH OEIKOBBIX TOKCHHOB.
Takoif moxxox UMeeT OfHY NPHHIMIHAIBHYIO CIa00CTh — OH HE TO3BOJISAET yCTAaHOBHUTh
OMOJIOTMYECKYI0 aKTMBHOCTh TOKCHHOB. 3aTO OH IO3BOJIIET CTPOMUTH Oojblne 0a3bl AaH-
HBIX, KOTOPBIE JAI0T MpeACTaBIeHHE cpa3dy 000 BCEM MHOrooOpa3nH TOKCHHOB, H O KOMOU-
HaTopHOU mpupoae siaa. [1oa BEICOKONPOU3BOIUTENHHBIMH MOIX0AaMH B TJAHHOM KOHTEK-
CTe UMEIOTCS BBHIY JABa HaOopa MOLIHBIX KCIEPUMEHTAIBHBIX MOAXOIOB — TPAaHCKPHUII-

103



BUOTEXHOJIOI' MU, XUMUS 1 OBIIECTBEHHBIE HAVKU (cexuus A)

TOMHBIC M TPOTEOMHBIE METOBI HCCIEIOBAHHS, TOIYYHUBIIHE OO0Iee HA3bIBAHUE OMUKC-
METOJIOB.

Tpanckpuntomuka (aHri. transcriptomics) NOIy4YuJa CTAaHOBICHHE M pa3BUTHE Oia-
rojaps CO3JaHHIO0 U YJIYUIIEHUIO METOJ0OB CEKBEHUPOBAHUSI HyKJICHHOBBIX KHCIIOT (IIOJIH-
HYKJIEOTHJOB). TpaHCKPUNTOMHUKA TMpecieayeT IeNb IMOJTy4YeHHUS HCUepIbIBarouieil uH-
(dopmanmm 0 TOCIeIOBATEIHLHOCTIX TPAHCKPHUIITOB TOTO WIIM MHOTO 00bekTa. Ha ocHOBa-
HUM TIOCJIENOBATEIbHOCTH TPAHCKPHUIITOB MOXXHO HANpsMYIO MOJy4aTb WHGOPMALHIO O
Tex OelKax M NenTHaaX, KOTOphle OHU KOAMPYIOT. TakuM 00pa3oM, B OTJIMYHUU OT T€HOM-
HBIX METOJOB, TPAHCKPUIITOMMKA IO3BOJISIET IOIy4daTh MHPOPMALMIO O TEX MOJIEKYJax,
KOTOpBIE OyIyT IKCIPECCHUPOBATHCS U HCIOJIB30BATHCS B OPTaHU3ME «3JIECh U celdacy, a
HE 0 BCEX 3aKOJUPOBAHHBIX TOCIEIOBATEIHLHOCTIX OCIKOB B MPUHIUIIE, KAK MPU aHAIN3E
TeHOMa.

[IpoTeomuka (aHri. proteomics) NpeAcTaBIseT COOOH NpUMEHEHHE Pa3HOOOPa3HBIX
MAacCC-CIIEKTPOMETPHYECKUX IOAXOAOB sl Ka4eCTBEHHOTO M KOJMYECTBEHHOTIO aHAlIN3a
MENTUIHBIX, TIOJUNENTUAHBIX U OeTKOBBIX cMecell. Kak M B TpaHCKpUNTOMHKE, AKIEHT
3[IeCh CTOUT Ha OJHOBPEMEHHOM MOJIYy4YeHUH HH(OPMALIUU Cpa3y O MHOTUX OHOTMOIHMEpPaXx.
MoOXHO BBIACTHUTH YETHIpEe THUMA MH(OpMAIHU, KOTOPYIO MOXKHO MOJy4aTh C MCIIOJIB30Ba-
HUEM NPOTEOMHBIX METOJOB B IPUMEHEHHUH K S11aM >)KHBOTHBIX.

bonpmoe xonuuecTBo MHGOPMAIMKU O KOMIIOHEHTHOM COCTaBe€ 5iJja U O €ro Bapua-
0EJIBHOCTH MOXKHO TOJYYUTh, KOMOMHHUPYS TPAHCKPUITOMHBIN W MPOTEOMHBIM MOIXO-
nel. bnarogapst Takoii KOMOMHAIIMK €CTh BO3MOXKHOCTH BBHICTPAMBATh KOPPENSIIUNA MEXK-
ny paznooOpasuem MPHK u coctaBoM monunenTuaoB B peaJbHOM LEIBHOM sle, HOy-
YEHHOM OT KOHKPETHOI'O SIIOBUTOrO JKUBOTHOI'O B ONPENEIEHHBIH MOMEHT €T0 pa3BH-
TUSA, B ONpEeAENEHHBIX (DUKCHUPOBAHHBIX YCJIOBUAX. JTO IO3BOJIIET J€JaThb BBIBOJBI O
CO3JaHMH MOJIEKYJISIPHOTO Pa3HOOOpa3usi TOKCHHOB s/1a M BIUSHUS BHENIHUX (AaKTOPOB
Ha 9THU MPOLECCHI.

HccenenoBanyst KOMIIOHEHTHOTO COCTaBa siI0B MOPCKMX AHEMOH 3aTPYAHEHBI TEM, UTO
CHEeLUAIN3UPOBAHHBIC SIOBUTHIE CTPEKATENIbHBIE KIETKU (HEMATOLMTHI), IpeIHa3HAYCHHBIE
Ul aTaku OOBEKTOB OXOTHI, PACIPENENEeHbl CPABHUTEILHO PaBHOMEPHO IO IIOBEPXHOCTH
TYJIOBHUIIl MOPCKHUX aHeMOH. TakuM oOpasom, mpu Bbienennn MPHK, Beiensiorcs ne
TOJIBKO TPAHCKPHUITHI, KOTUPYIOIIME TOKCHHBI M TOKCHH-IIOJOOHBIE KOMIIOHEHTHI, HO
W TPaHCKPUITHI, KOAMPYIOIIME caMble DPa3HOOOpasHble «CIyKeOHbIe» OeNKH OOBIYHBIX
KIIETOK.

[Ipu ncnonb3oBaHUN CEKBEHMPOBAHMS HOBOTO IIOKOJIEHWS (aHIJ. next-generation se-
quencing, NGS) Ui TPaHCKPUIITOMHOTO aHAIM3a MOPCKHUX aHEMOH U UX S10B, 3TO IIPUBO-
JIIT K TOMY, YTO MHOTHE PUJIbI, KOTOPBIE JIOJKHBI OBl OBLIH MPU CTAHAAPTHOM COOpKE BOUTH
B KOHTUTH, KOAUPYIOLIUE IMENTUIHbIE TOKCUHBI, B CHIly T€X WU UHBIX IIPUYUH BXOZISAT B
KOHTUTH «CIIy>KEOHBIX» OENKOB HE-CTPEKAaTEeNbHBIX KJIETOK, TAKUM 00pa3oM CyILIeCTBEHHAs
yacTh HHPOPMAIIMUY O Pa3HOOOPa3HM MOTEHIMAIbHBIX TOKCHHOB sIJ1a MOXET OBbITh IOTEPSI-
Ha. Taxue npoOieMbl He BO3HUKAIOT, HAIPUMED, IIPU TPAHCKPUIITOMHOM aHAJIN3€ SIOBUTHIX
kKeNé3 NayKoB, IIOCKOJIBbKY JKeJIE3bl IPEACTaBIIAIOT COO0H CleUaIu3UpOBaHHbIE KOMIIApPT-
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MEHTBI, B KOTOPBIX MPEUMYIIECTBEHHO CUHTE3UPYIOTCS TOIBKO MOJIEKYJIbl TOKCHHOB, U TI0-
JaBJieHa SKCIPECCUs BCEX IPYTUX THUIIOB MOJIEKYIL.

B nanHoO# paboTe, MBI IPOBOAMIN KOMOWHUPOBAHHBIN TPAHCKPUIITOMHBIN H POTEOM-
HbIH aHAlIU3 ¢ YYETOM ATUX CJIOXKHOCTEM aHajau3a JaHHBIX JIJII MOPCKUX aHEMOH. B kaue-
CTBE 00BEKTa UCCIICAOBAHUS CIIYKUIH JIBE 0COOM MOpCKO# aHeMoHbI Buaa Cnidopus japon-
icus ¢ pa3HO# OKpackoi TysoBuina (cBemio-kpacHoro 1seta CjR, u cBeTno-xkénToro 1pera
CjY). BriBeneHnble ¢ MOMOLIbIO TPAHCKPUIITOMHOTO aHaJHM3a IMOCIENI0BATEILHOCTH TEM-
TU/IHBIX, TOJHUIMENTUIHBIX M OCIKOBBIX MOJEKYJ BepU(DHUIMPOBAIHUCHL C MOMOIIBIO MPO-
TEOMUKH.

W3 mynanern; mopckux aHemoH Bbinesiace MPHK, u3 nmonmyuanace x/IHK. Ilocne co-
3manus ouonuorek k/IHK, Obuto mpoBeneHO WX CEKBEHUPOBAaHUE, KOTOPOE VIO J1Ba He3a-
BUCUMBIX HaOopa manHbix: oguH Ans CjY (C. japonicus, xé€ntast ocoOb), u Bropoit ans CjR
(C. japonicus, xpacHas oco0p). CexBenupoBanue oudnuorek k/IHK mpoBoamiocs Ha mpu-
oope (cexBenarope) lon Torrent PGM na 318-om gwure.

Jnst cOOpKM W MICHTU(QUKALWU TCHOB, KOAUPYIOIIUX TENTHIHbIE, MOJUIEITUIHBIE U
OenKoBBIE KOMITOHEHTHI sifla OBLTH UCIIOJIb30BaHbI TPU CTPATETHH 00pabOTKH JAaHHBIX, 000-
3HAUYEHHbIE CIEeAYIOUIMM 00pa3oM: cTpaTerus 1, ctparerus 2 u crparerus 3.

Crpaterusi 1 OblIa OCHOBaHA Ha aHANN3e KOHCEHCYCHBIX MOCIIEIOBATENILHOCTEH (M30TH-
TOB), TIOyYEHHBIX B pe3ynbrare de novo cOopku. B maHHOM cTpaTerny aKTHBHO MCIOIB30-
Baicst anroput™ BlastX. /lns anHoTanmu Oblia MCIIONB30BaHA JOKANbHAS 0a3a JaHHBIX I10-
clenoBaTeIbHOCTE O€lIKOBBIX —mocienoBaredbHOCTe NR  (Tak Ha3piBaemas —«He-
n30BITOYHAS 0a3a JaHHBIX OCJIKOBBIX TIOCIENOBAaTeIbHOCTEH, aHria. non-redundant
database).

Crpaterns 2 OblJla OCHOBaHA Ha yAalleHUH HEMH()OPMATUBHBIX CBHIPBHIX PHAOB (OT KOPO-
TOPBIX MPEABAPUTEIHHO OTPE3ATUCH aJaNTepHbIe MOCIeI0BaTeNbHOCTH) U3 001ero Habopa
CBIPBIX PUJIOB C UCIIOJIb30BaHWEM anroputMa BlastX. Ananu3 npoBoamics 10 cOOpKH KOH-
TUTOB. B KauecTBe pedepeHcHOI 0a3bl MBI HCIIOIB30BAIH BCE MOCIIEI0BATEILHOCTH TOKCH-
HOB, AHHOTHPOBAaHHBIE B CIeEIMATU3UpoBaHHOW 0Oa3ze maHHBIX UniProt animal toxin
annotation project.

Henb crpaterun 3 cocrosiyia B cOOpPKE M MOUCKE TPAHCKPUIITOB, OJIM3KUX 1O CTPYKTYpe
K TIOJIMNENTUAHBIM TOKCHHAM W3 SI7I0B MOPCKUX aHeMOH. COrjlacHO COBPEMEHHBIM Ipel-
CTaBJICHUSIM, TMENTHUIHbIE KOMIIOHEHTHI S/I0B MOPCKMX aHEMOH MOJApa3AessifoTcs Ha He-
CKOJIbKO CTPYKTYPHBIX TPYIII COTIACHO OCOOCHHOCTSIM PaclpeiesICH s OCTATKOB IUCTCUHA
M0 aMUHOKHCJIOTHOM TOCIE0BAaTEIbHOCTA TOKCHHOB. Ha MOMEHT MPOBEJICHUS HCCIIEI0Ba-
HUSI, BBLICISIIOCH 16 TakuX CTPYKTYpPHBIX rpymil. beuia cocTaBnena 6a3a M3BECTHBIX TOKCH-
HOB MOPCKHX aHEMOH, KOTOpasi BKIIIOYaja aMUHOKHCIIOTHBIE ITOCIIEIOBATENBHOCTH U3 0a3bl
nmaaHeix UniProt (MHOMKAaTOPBI MCIIONB30BAHHBIX MOCIEI0BATEILHOCTEH TOKCHHOB U3 0a3bl
UniProt — Bcero 0bu10 98 Takux TOKCHHOB — TpuBezeHbl B Table S2), a Taxke ObutH HC-
MOJIb30BaHbl TPAHCIMPOBAHHBIC HYKJICOTHIHBIC TOCIeA0BaTeNbHOCTH H3 0a3bl GeneBank,
KOJUPYIOIINE TOKCHHBI U TOKCHH-TIOJI00HBIE MOJIEKYJIBI MOPCKMX aHEMOH. B 1ienmom, ObLI10
coOpaHo 289 aMHHOKHCIIOTHBIX MOCIIE0BATEIFHOCTEN, KOTOPBIE OBLIH PAacCOPTHPOBAHBI IO
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16 rpymnmaM, B 3aBUCUMOCTU OT MPUHAJICKHOCTA TOKCHHA K OJJHOW W3 CTPYKTYPHBIX TPYIII
TOKCUHOB MOpCKUX aHeMoH. C ucnoip3oBanueM anroputma TfastX (¢ MATKUM 3HaueHHEM
orceuku E-value = 1.0), xaxnbiif u3 16-TH HAOOPOB M3BECTHBIX TOKCHHOB OTAEIHHO CPaB-
HUBaJICA ¢ ChIpbMH punamu Habopos CjY u CjR, cooTBercTBeHHO. {7151 COOPKHM KOHTHUTOB
ucnojab3oBanack nporpamma CLC Genomics Workbench 7. B pesynsrate coopku 197,430
punoB (st oopasua CjY) and 204,987 punos (mias oopasua CjR) Obuio nmoayueHo 3636 u
3760 xonturos ans oopasuoB CjY u CjR, coorBercTBeHHo. Bee momyueHnsie Takum oOpa-
30M KOHTHUTH TPAHCIUPOBAIUCH 10 6-TH paMKaMm cuuThiBaHuA. [locie 3Toro, OBUTH UCTIONB-
30BaHBI JOMOTHUTENbHBIE (QMIBTPHI I 0TOOpa pesleBaHTHBIX aMUHOKHCIIOTHBIX TOCTIENO-
BaTeNbHOCTE. A WMEHHO, OBUIO TPOM3BEICHO YAAJCHHWE OTKPBITBIX PAaMOK CUHTHIBA-
HUS1/OENKOB-TIPEIIIECTBEHHUKOB KOTOPEIE:

(1) umenu munay menee 50 a.o.;

(2) conepxanu «paHHUE)» TEPMHUHAIBHBIE KOJIOHEI;

(3) umenm B CBOCH TMOCIEAOBATEIFHOCTH aMHHOKHCIIOTY, ITOCTOPSIONTYIOCS Oojiee 5-Th
pas moupsiz;

(4) He umenu B CBOEM COCTaBE CUTHAILHOTO MEITHIA.

[locne nmpumeHeHUs Takoro (QUIBTP, KOJTUUECTBO OENKOBBIX MOCIEI0BATENLHOCTEN CO-
kpatwioch 1o 1208 u 1392 mis o6pastioB CjY u CjR, cooTBEeTCTBEHHO.

Ha ocHoBaHmM Hamuumsi CTPYKTYpHOW TOMOJIOTHH C M3BECTHBIMH MOJIEKYJIAMH, TTOJH-
nentuabl saa C. japonicus HIeHTU(UIMPOBAHHBIE IPOTEOMUKOW OBUIH MOJIpa3iesieHbl Ha 3
IPYIIbI, KOTOPbIC ObLIIM HA3BAHBI:

a) HEeHPOTOKCHHEI (aHTII. neurotoxic peptides, AnmTX Cj);

0) TOKCHH-TIO/TOOHBIE MOJIEKYIIBI (aHTI1. toxin-like molecules, CjTL);

B) monumienituasl C. japonicus (auri. C. japonicus polypeptides, CjPP).

Haunbonee natepecHpiMu nipeacraBisuiick Monekyinbl AnmTX Cj 1c-1, CjTL7 u CjTLS,
KOTOpbIE€ OBLIH MTOJYYEHBI B PEKOMOMHAHTHOM BHJIE U JIJIsl KOTOPBIX Obla MoKa3zaHa OMoIio-
ruyecKasi aKTUBHOCTD — THM MOJIEKYJIaM B JJOKJaie OyIeT OTBEACHO OTAEIBbHOE MECTO.

BUOI'PA®USA

S, MukoB Anexcannp HukomaeBuu, paboTaro B o0nacTé OMOOPraHMYECKON XUMHH U
HEHPOXMMUU U CIELHUATIU3UPYIOCh Ha M3YUYEHUH Pa3HOOOpas3us TOKCHHOB U3 SJI0B JKHBOT-
HBIX U MX JEHCTBUS Ha pa3NuuHble HeWpopenentopsl. PaboTaro MiIagiiuM HaydHBIM CO-
TpynHukoM B ®I'bYH HMuctutyTe buooprannueckoir Xumuu um. akag. M.M. lllemskuna u
10.A. OBunnnukoBa PAH, ropog Mocksa.

CrnenuanncT, CHeUaIbHOCTE «XUMHsS», crnenuann3annsg «buoopraHudeckas XUMHS»
(Xummaeckuit ¢-1 MI'Y), ¢ 2013 roma. O6acTb MOMX HAYIHBIX MHTEPECOB BKIIIOYACT Ta-
KU HayKH O XH3HH KaKk OMOOpTaHMYeCcKasi XUMUsI, HeHPOXUMHUsI, MOJIEKYJISipHAsi OHOJIOTHS,
TOKCUHOJIOTHSI U BEHOMHUKA.
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AN. Mikov', V.V. Babenko’, V.A. Manuvera®, N.A. Anikanov’, S.I. Kovalchuk'?,
Y.A. Andreev', Y.A. Logashina‘, D.A. Kornilov2’3, Al Manolovz’s, N.P. Sanamyan4,
K.E. Sanamyan", E.S. Kostryukova2’3, S.A. Kozlov!, E.V. Grishin', V.M. Govorun®”,

V.N. Lazarev*’

1Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry
of the Russian Academy of Sciences, Moscow,
mikov.alexander@gmail.com
?Federal Research and Clinical Centre of Physical-Chemical Medicine, Moscow
3Moscow Institute of Physics and Technology (State University), Dolgoprudny
‘Kamchatka Branch of Pacific Geographical Institute,
Far-Eastern Branch of the Russian Academy of Sciences,
Petropavlovsk-Kamchatsky

Most scientific knowledge about the components of sea anemone venoms is obtained by
studying warm-water sea anemones. Cold-water sea anemone venoms are studied far less.
We employed an approach based on the NGS sequencing of transcriptomes (RNA-seq) to
analyse the diversity of expressed peptides and protein molecules in 2 specimens of the
cold-water sea anemone C. japonicus and validated the results using proteomics. Moreover,
we functionally characterised 3 polypeptides from C. japonicus venom through toxicity tests
on crustaceans and insects.

After cDNA library preparation, we obtained 2 independent datasets for C. japonicus
Yellow (a yellow specimen of Cnidopus japonicus) and C. japonicus Red (a red specimen
of Cnidopus japonicus). The cDNA libraries were sequenced using an Ion Torrent PGM
sequencer with a 318 chip.

Three methods were employed to identify the sequences of the genes encoding the ven-
om components. Method 1 was based on the analysis of all consensus sequences (isotigs)
obtained as a result of de novo assembly using a local BlastX algorithm. The reference data-
base NR was used for annotation. During the next stage, all selected isotigs that were ho-
mologous to known toxins were translated using 6 reading frames in the «Predicted protein
set 1» database compilation. This database was then compared with proteomics data to iden-
tify the toxins expressed. Venom samples from C. japonicus Yellow and C. japonicus Red
were analysed separately.

Method 2 was based on the elimination of raw reads using a local BlastX algorithm. The
analysis of reads, which was performed without the preliminary assembly of contigs, led to
the identification of reads corresponding to toxin sequences. As a reference database, we
used all toxin sequences from the UniProt animal toxin annotation program. Then, reads
corresponding to animal toxins were assembled into contigs using Newbler. Finally, these
contigs were translated using 6 reading frames in «Predicted protein set 2» for subsequent
validation by proteomics.

107



BUOTEXHOJIOI' MU, XUMUS 1 OBIIECTBEHHBIE HAVKU (cexuus A)

The aim of method 3 was to assemble transcripts related to the polypeptide toxins of sea
anemones. Based on current scientific knowledge, the peptide components of sea anemone
venoms were subdivided into several structural groups according to differences in the cyste-
ine residue distribution. In total, 16 protein sets were constructed using 289 amino acid se-
quences from UniProt and the translated nucleotide sequences of the toxins. Each set of tox-
ins was then separately compared to the raw reads using TfastX, and reads that shared se-
quence similarities with toxins were subjected to further assembly. As a result, 197,430
reads for C. japonicus Yellow and 204,987 reads for C. japonicus Red were assembled into
3636 and 3760 contigs, respectively, employing CLC Genomics Workbench 7. All assem-
bled contigs were translated using 6 reading frames, and additional filtration steps were ap-
plied, including the exclusion of ORF/precursor proteins that (1) were shorter than 50 aa,
(2) contained early termination signals, (3) exhibited more than 5 amino acid repeats, and
(4) lacked a signal peptide (“filter 3”). After applying filter 3, the numbers of sequences
were reduced to 1208 and 1392, respectively.

The results of the assemblies obtained using methods 1, 2, and 3 were subjected to fur-
ther proteomics verification, analysis and annotation. Not all of the transcriptome-predicted
components were validated by proteomics; in total, 27 polypeptide and protein sequences
were validated in the C. japonicus Yellow and C. japonicus Red samples, including 5 large
secreted protein molecules and 22 polypeptide molecules. Furthermore, we focused only on
proteomics-validated molecules.

On the basis of their structural homology with known molecules, the polypeptides that
were validated using proteomics were subdivided into 3 groups: neurotoxic peptides
(AnmTX Cj), toxin-like molecules (CjTL) and C. japonicus polypeptides (CjPP).

The most exciting thing is that peptide AnmTX Cj 1c-1 and 2 predicted toxin-like pep-
tides CjTL7 and CjTLS8 exhibited new, previously unseen Cys-patterns. We obtained these
molecules in E. coli and identified its biological activity. The biological activity of the new
toxins (AnmTX Cj 1¢c-1, CjTL7 and CjTL8), according to our experiments, shows preferen-
tial toxicity to crustaceans. CjTL8 exhibits the highest crustacean toxicity and selectivity
among these new polypeptides.

BIOGRAPHY

I work in the field of biological chemistry focusing on the animal venom toxins diversity
and its action on different neuroreceptors. I’'m work as a junior research assistant and tech-
nical research assistant in the Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry of
the Russian Academy of Sciences since 2013. I received my Specialist degree from Depart-
ment of Chemistry of Moscow State University, Moscow, Russia in 2013. My research in-
terests include such life science branches as biological chemistry, neurochemistry, molecu-
lar biology, toxinology and venomics.
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CYAEBHO-MEJULHNHCKAS XAPAKTEPUCTUKA
AJIKOI'0JIbHOM HHTOKCUKAILIAN
IPU CKOPOIIOCTUKHOM CMEPTH

C.b. Hapxmutannos, O.1. XBan, b.A. AOnykapumosn

Tawkenmckuii nedouampuieckuil MeOUYUHCKUI UHCIUMYM

AJKOTOJIU3M M HApKOMAaHHUsS CTaBAT MEpe] MEIUIMHOW M OOIIECTBOM MHOXECTBO BO-
MPOCOB, PEUICHHE KOTOPBIX BO3MOKHO JIMIIL HA OCHOBE MHOTO(AKTOPHOI'O aHallu3a, KOTO-
PBI MOXET OBITH OCYIIECTBIIEH TOJBKO MPH YCIOBHH IIUPOKOTO B3aMMOACHCTBUS YUSHBIX
KaK METUIIMHCKOTO, TaK U APYTUX MPO(UIIeii: IOPUCTOB, COIIMOIOTOB, HAPKOJIOTOB, TICHXH-
atpoB U T.A. [1, 3]. B monHO# Mepe 3TO OTHOCUTCS U K CYJEOHBIM MEIUKaM, UMEIOIUM Jie-
JIO C CaMbIMH TSDKEIBIMU TIOCJICJCTBUSAMH aJKOTOJU3Ma M HApPKOMAaHUM BIUIOTH JIO CMEp-
TETBHBIX MCXOJI0B. B Cy/neOHO—METUIIMHCKOM acleKkTe MPOAOJDKAIOT OCTaBaThCsA HEIOCTa-
TOYHO pa3pabOTAHHBIMH BOIPOCHI AJKOTOJILHOM HMHTOKCHKAIIMK TPH CKOPOIOCTHIKHOM
cMepTH [2].

Lenbio TaHHOTO MCCIEIOBAHUS CTAN aHAIN3 CKOPOTIOCTIKHOW CMEPTH B COCTOSIHHU
aJIKOTOJIFHOTO OMbSIHEHUS paznuaHoi cteneHu 3a 2005-2015 roxsr o ropoxy Tamkenra.

MaTepI/IaJ'ILI U ME€TOAbI

IIpoanamusupoBanbl 1075 BCKPBITHIA, MPOU3BEAEHHBIX B CIydasX CKOPOIOCTIKHOM
cMepTH B Bo3pacte oT 18 mo 46 neT. YcTaHoBIEeHO, YTO B 238 ciaydasx U3 HUX HAXOIWIHUCH
nepe]] CMEPThIO B COCTOSIHUH alIKOTOJIBHOTO OIBSHEHS B PA3JIMYHON CTETICHN: B COCTOSIHUU
nerkoro onbsiHeHus 114 (49,4%), onbsHeHus cpennei creneHu — 65 (27,16%); cupHOTO
onbstHeHUs - 22 (7,33%), Tsoxenoi ankoroabHoW uHTOKCUKauu — 37 (11,67%). Ilpu anko-
TOJHHON MHTOKCUKAIIMU CHIBHOW W TSDKEJIOW CTENEHH, IOCIe TIONYUYeHHs Pe3yIbTaTOB Cy-
JIeOHO—XMMHYECKOTO HCCIICIOBAaHUS OCHOBHOW NMPUYHHON CKOPOIIOCTHKHOW CMEpPTH yKa-
3BIBAJIOCH OCTPOE OTPABJIEHHUE STHJIOBBIM CIUPTOM. [Ipu MEHBIINX KOHIEHTPAIUSIX aJIKOTO0-
751 B KPOBM WMHTOKCHKALMS alKOTOJIEM PaccMaTpHBajOCh KaK CHOCOOCTBYIOMIMH (hakTop
HACTYIUICHHIO CMEPTH.

Pe3y.111>TaTm HCCJICA0OBAHUA

AHanM3 CKOPONOCTIKHON CMEPTH MOKAa3all, YTO BEAYyIee MECTO CPeIH MX NPUIHH TIPO-
JIOJDKAIOT 3aHUMATh 3a00JIEBaHUS CEPJICYHO — COCYIUCTOM cucteMbl. M3 Hux 91,11% Boina-
JaeT Ha JIOJI0 MIIeMHYecKOl OONe3HH cepila, a OCTaJbHbIE MPUXOISATCSA Ha JOJI0 aTrepo-
CKJIEpO03a, TUIIEPTOHMYECKOH OOJIE3HN M TIOPOKOB CEplia pa3INuHOM STHOIOTUH.

Cpeny TpUYUH CKOPOTIOCTHKHOM CMepTH ObUTH 3200JICBaHUST OPTaHOB JIbIXaHUS
(20,49%); Hanbomnee 4acTo — 3TO MHEBMOHHH, IUIEBPUT, TYOEpKYyJIe3 JIETKUX, OpOHXHaIbHAS
acTMa.

Mop¢hoT0THIeCKIMHI HCCIEAOBAHUSIMI HAMU OBUIO YCTAHOBIICHO, YTO y TPYIIIBI JIAI,
YMEpLIMX CKOPOIOCTI)KHO MPH YMEPEHHBIX KOHIEHTPAIUSIX aJKOTOJFHON MHTOKCHKAIUH,
B OTJIIMYUH OT JIUII, YMEPIIUX OT CEPACYHO — COCYIAMCTON NAaTOJIOTHH HE MPUHUMAIOIINX all-
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KOT'0JIb UMEJIUCh CYLECTBEHHbIE pa3NnuMs. Tak Mpu COMyTCTBYIOLIEH alKoroJbHONH MHTOK-
CUKaIUil B KapIMOMHOIIMTAX HAOIOJAIMCH HAPSIAY C 3€PHUCTON M BaKyOJIbHOH TUCTPOQH-
el, BBIABIIIETCS MCUE3HOBEHUE s/Ipa MO TUILY KapHojiau3a. B MBIIIEUHBIX BOJIOKHAX OTMEYa-
€TCsl HapyLIEHUE MOMEPEYHON UCUEPUEHHOCTH.

[Ipn 6MOXMMIYECKOM HCCIIEeTOBaHUH OBLIN BBISIBICHBI HApYIICHHS JTUMHUIHOTO 0OMe-
Ha: YBEJIMYECHHE COJEPKaHUs JIMIUAOB B IJJa3ME KPOBH U BO MHOTMX BHYTPEHHHUX Opra-
Hax (me4yeHu, B MHOKap/e). bbuta ycTraHoBiIeHa 3aBUCUMOCTD CTENIEHU YBEITUUYCHUS JTHITH-
JIOB B IJIa3M€ OT KOHIIEHTPALMK 3TaHoJya B KpoBH. KpoMe Toro, OBLI0 BBISBIIEHO yBeJHUYe-
HUE TPUTTULHUPUAOB, CBOOOJHBIX XHUPHBIX KUCIOT, POCHOIUINIOB U CBOOOJHOTO XOJie-
CTUpPHHA.

BoiBoabI

1. Cpeny TpUYHMH CKOPOTIOCTMOXKHOM CMEpPTH, BEIyIee MECTO 3aHHMAIOT 3a00JIeBaHUs
CEepAEYHO — COCYAUCTON CUCTEMBI.

2. Anxorons siBiisieTcs: pakTopoM, CrocOOCTBYIOIIMM HACTYIUICHHUIO CMEPTH OT CepJey-
HO — COCYIUCTBIX 3a00JICBaHU1 U 3a00JICBaHUN OPT'aHOB JIBIXaHUS.

3. JonOTHUTENbHBIMU KPUTEPUSIMH COMYTCTBYIOIIETO BIMSHUS aJIKOTOJISl HA HACTYILIE-
HUE CMEPTH SBJISAIOTCS XapakTepHble Mopdoornueckue U OMOXHUMUYECKHEe U3MEHEHUS BO
BHYTPEHHHUX OpTaHax.

JIMTEPATYPA

1. MamenoB B.K. Cyne6HO-MeIUIIMHCKAsI OIEHKAa MEXaHH3MOB CMEpPTH MO M3MEHEHHSM BHYT-
PEHHHX OPTaHOB IPHU OTPABJICHUH STHIIOBBIM CIIMPTOM: THC. ... A-pa Meld. HayK. — MockBa, 2004. —
214 c.

2. IlaTonorusa npoBOASIIEeH CHCTEMBI CepAlla B TAHATOTEHE3€ BHE3AIMHON CMEPTH MPU aJIKOTOJIb-
HOW KapAAMOMHONATUH W HIIeMuuYecKkoil Oosesnu cepaua / Kymsounkmii b.H., Jlapes 3.B., ®enyno-
Ba M.B., [Ieancora O.I1., boromonos /I.B. / CynebHo-MeauuuHCKas skcneptusa. — 2012, — Ne 2, —
C. 62-65.

3. Tabakoff B., Hoffman P.L. Animal models in alcohol research // Alcohol. Res. Healht. — 2000;
Vol. 24; N 2; P. 77-84.

BUOT'PA®UA

S, Hampxumutounao CamponuMm baxomupoBud, paborair0 B 00JacTH CymeOHO-MeIr-
IIMHCKOW AKCIIEPTU3HI M CTICIHAIN3UPYIOCH IO O0IIeH CyneOHO-MEIUITMHCKON dKCIIEPTH3E.
JloxTopaHT Kadeapsl cyneOHOM MEIUIIMHBI U MEIUITMHCKOTO TpaBa Tamkentckoro Ilemu-
atpudeckoro Memunmackoro MHctuTyTa O0NIAcCTh MOMX HAayYHBIX MHTEPECOB BKIIOYACT B
ce651 HCCICA0BaHNA OCTPLIX U XPOHUYCCKUX MHTOKCHUKAIMA aJIKOIroJIEM MU €TI0 CypporaraMu
Cy1eOHO-METUITUHCKOW TTPAKTHKE.
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FORENSIC-MEDICAL CHARACTERISTICS OF ALCOHOL INTOXICATION
IN SUDDEN DEATH

S.B. Nadjmitdinov, O.I. Hwang, B.A. Abdukarimov

Tashkent pediatric medical Institute

Alcoholism and drug addiction pose a lot of questions to medicine and society, the solution
of which is possible only on the basis of multivariate analysis, which can be carried out only if a
wide interaction of scientists, both medical and other profiles: lawyers, sociologists, narcologists,
psychiatrists, etc. [1, 3]. This fully applies to the forensic doctors dealing with the most severe
consequences of alcoholism and drug addiction up to deaths. The issues of alcohol intoxication
in case of sudden death continue to be insufficiently developed in the forensic aspect [2].

The purpose of this study was to analyze the sudden death in a state of intoxication of
varying degrees for 2005-2015 in the city of Tashkent.

Materials and methods

1075 autopsies were analyzed in cases of sudden death at the age of 18 to 46 years. It
was found that in 238 cases of them were in a state of alcoholic intoxication before death to
varying degrees: in a state of mild intoxication 114 (49.4%), medium intoxication — 65
(27.16%); strong intoxication — 22 (7.33%), severe alcohol intoxication — 37 (11.67%). In
case of alcohol intoxication of a strong and severe degree, after obtaining the results of the
forensic chemical study, acute poisoning with ethyl alcohol was indicated as the main cause
of sudden death. At lower blood alcohol concentrations, alcohol intoxication was considered
to be a contributing factor to death.

Research result

Analysis of sudden death showed that the leading place among the causes of their con-
tinue to occupy diseases of the cardiovascular system. Of these, 91.11% falls on the share of
coronary heart disease, and the rest fall on the share of atherosclerosis, hypertension and
heart diseases of various etiologies.

Among the causes of sudden death were respiratory diseases (20.49%); the most com-
mon are pneumonia, pleurisy, pulmonary tuberculosis, asthma.

Morphological studies have shown that the group of people who died suddenly at mod-
erate concentrations of alcohol intoxication, unlike those who died of cardiovascular disease
do not take alcohol, had significant differences. So with concomitant alcohol intoxication in
cardio myocytes were observed along with granular and vacuole dystrophy, the disappear-
ance of the nucleus by type of karyolysis is revealed. In muscle fibers there is a violation of
the transverse striations.

The biochemical study revealed lipid metabolism disorders: increased lipid content in
blood plasma and in many internal organs (liver, myocardium). The dependence of the de-
gree of increase of lipids in plasma on the concentration of ethanol in the blood was estab-
lished. In addition, an increase in triglycides, free fatty acids, phospholipids and free choles-
terol was revealed.
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Summary

1. Among the causes of sudden death, the leading place is occupied by diseases of the
cardiovascular system.

2. Alcohol is a contributing factor to the onset of death from cardiovascular and respira-
tory diseases.

3. Additional criteria for the concomitant effect of alcohol on the onset of death are
characteristic morphological and biochemical changes in the internal organs.

LITERATURE

1. Mammadov.K. Forensic evaluation mechanisms of death on changes of internal organs in case
of poisoning by ethyl alcohol: dissertation ... D. M. Sciences: — Moscow, 2004; 214 p.

2. Pathology of the cardiac conduction system in tanatogenesis of sudden death in alcoholic car-
diomyopathy and coronary heart disease / Kulbitsky B.N., Larev Z.V., Fedulov M.V., Denisova O.P.,
Bogomolov D.V. // Forensic medical examination. — 2012; Ne 2; P. 62-65.
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B pabore paccmarpuBaroTcsi cucteMbl BBOAa WH()OpMAINM, OCHOBAaHHBIE HA TPUHITUIIE

OINITUYECKOM KOAWPOBKHU, C UCOIJIb30BAHUEM COJIHCYHBIX MnaHeleil B Ka4ecTBe CBCTOIIPUCM-
HHKa, KaK IIpUMEp peain3alii KOHICIIINN MaJIOH 3eJICHOM SHCPICTHUKHU.
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B paborax [1-4] Obu1a mpeasiokeHa KOHCTPYKIMSI KJIABHATYp C ONTUYECKOH KOAMPOB-
KOH, OCHOBHOH OCOOEHHOCTBIO KOTODBIX SIBIISIETCS YNPOIIEHHAS KOHCTPYKIHWS KIIABHII.
CymiecTByeT BO3MOKHOCTh O0ECIIEUUTh Tepeady ONTHYECKOTO CHUTHANA 33 CYET ONTHUKO-
MEXaHMYECKOTO KOHTAaKTa MEXAY ABYyMs cBeTOoBoxamH. B pazButue 310l maeu B [5] ObLia
MpeI0KEeHa KOHCTPYKIUS KIABUATYPHI C ONTHYECKOW KOIMPOBKOW, B KOTOPOI MpHUEMHU-
KOM H3JIy4eHHUs SBIseTcs (OTOodNIeKTprueckas nanens. [[puHnnn geicTBus TakoW KiiaBHa-
TYpBI OCHOBBIBAETCS Ha MepeAade ONTHYECKOro CUTHalla Ha TaHeNb MPH MEXaHW4eCKoil Je-
(hopMaIu CBeTOBO/Ia, OT/IEBHBIE YYACTKA KOTOPOTO U BBITOIHSIOT (DYHKIIMH KIIABUIIL

VYcrpoiicTBa Takoro THUIA MOTYT pacCMaTpUBAThCS Kak MPUMEpP KOHKPETHOH pealv3a-
MM KOHIEIIUN «MaJIOM 3€JICHON JYHEPreTHUKW». A HMEHHO, CTOMMOCTH JJICKTPUUECKOM
SHEPruu, BbIpabaThIBaeMOH (OTOIIEKTPUUESCKUMHU MTAHEISIMH, B HACTOSIIIIEE BPEMS OCTAETCS
JIOCTaTOYHO BBICOKOHM, IMO3TOMY WX HCIIOJIB30BaHUE HWHIMBUAYAIBHBIMH ITOTPEOUTEISIME
ocTaeTcsi OrpaHMYEHHBIM. ODKCIUTyaTanus (OTOIIEKTPHUYECKUX TaHeNeH CTAaHOBUTCS TpH-
BJIEKATENbHON Il MHANBUAYATBLHOTO TOTPEOUTENS TOT 1A, KOT/Ia OHU MapaljIeIbHO BBIMOJ-
HstOT Apyrue GyHKmn. KoHCTpyKIus KiaBuaTypsl, IpeioskeHHas B [S], o0mamaeT 1omnosi-
HUTENBHBIM TPEUMYIIIECTBOM: OHA SIBIIIETCS CKIIAIBIBAIOIICHCS, W PACKIIAIBIBAETCS ABYMS
croco0aMy, OTBEYAIOIIMX PEXHMY BBOAA MHQOPMAIMHM U PEKUMY TOI3APSAAKH TaDKETa.
JIBa BapmaHTa packiafku 00ecrednBaroTCs 0CO0OW KOHCTPYKIMEH TMEepeKHUIHBIX TeTelb,
BHYTPH KOTOPBIX PACIOIaraloTcsl TaKk)Ke COeNWHUTENbHBIE MPOBoAa. B pexxmme BBOJa MH-
(dbopMaIK MOBEpX COJHEYHOH MaHe X B KOHCTPYKIUH [S] pacmosaraercs OJOK BBOJA MH-
¢dopmanum; TOT GaxT, YTO UCHONB3YEMBbIil KOHTAKT SIBISAETCS] ONTUYECKUM TO3BOJISIET MPO-
CTO HAJOXHWTH €ro MOBEepX MaHenn 0e3 KaKux-TMOO IOMONHUTENbHBIX cowieHeHud. [lpu
HEOOXOAMMOCTH MEPEBECTH YCTPOUCTBO B PEXKHUM T'€HEpAIMU 3JIEKTPOIHEPTHU ONTHUECKUN
050K MpoBOpauuBaeTcsl Ha MeTie, U (HOTOIIEKTPHUECKAsl MaHEeIb CTAHOBUTCS JOCTYITHOM
JUTSL COJTHEYHBIX Jy4eit. KoHcTpykius, onrcanHas B [3] BoiHe paboTocnocoOHa, 0JHAKO, Y
HEe OCTaeTCs HKCIUTyaTallMOHHBIN HEIOCTATOK: TMOTPEOUTENh AOIDKEH IMPOU3BECTH OMpee-
JIEHHBIE MaHUMYJISAIUHN C TEM, YTOOBI IEPEBECTH YCTPOMCTBO U3 OJHOTO pEeKHMMa B JPYTOWl.
Kak ObI mpOCTHI 5TH MaHUITYJISIUKA HEe ObUIM, OHM Hen30eXHO OyAyT MPHUBOAUTH K CHIDKE-
HUIO BBIPAOOTKH 3JICKTPOIHEPTHH (MOYKHO 3a0BITh X BBITIOTHUTE H T.1I.).

OTOT HEAOCTaTOK MOXHO YCTPaHUTbh, €ciH OJIOK, pacrojiaraeMblii TIOBEPX COJTHEYHOM
¢oToanekTpuyecKkoil manenu, OyJeT MPO3payHbIM AJISl U3TYUYEeHHUS] ONTHYECKOTO IUara3oHa.
B »TOM cnyuae oH MOXeET pacmonaraTbcsi ToBepX (POTORIEKTPHUUECKOM MaHeNn CTalluoHap-
HO. 3a7ada M0 CO3JaHHIO0 TAaKOTro OJIOKa pemraercs B maHHOW pabore. ObecrieueHue mpo-
3pauHOCTH OJOKa BBOJA MH(OPMAIMK JOCTHTAETCS TEM, YTO BMECTO CBETOBOIHBIX 3JIEMEH-
TOB, UCTIONB3YIOMUX 3()(PEKT MOTHOTO BHYTPEHHETO OTPaXKESHHS, IPUMEHSIOTCS TTOJIbIE CBe-
TOBOJHBIE DIIEMEHTHI.

[Ipocreiimieit pa3HOBUIHOCTBIO TaKOTO 3JIEMEHTA SIBISIETCS Mojas TpyOKa, BBITOIHEH-
Has M3 AJIACTHMYHOTO MOJMMEPHOro Marepuana. Takas TpyOka AEHCTBHUTENBHO oOjanaer
CBETOBOJHBIMHU CBOMCTBAMH TP YCIIOBHUH, YTO YTOJI MAACHUS M3IYIECHHUS, PACTIPOCTPAHSIO-
mierocsi BHYTPM Hee, Ha HOBEpPXHOCTh TpyOku mpubmmkaercs xk 90°. (T.e. yrom mexmy
HanpaBJIeHUSIMH JTIy4ed ¥ ONTHYECKOH Ochlo TpyOku Mail.) B aToM citydae, Kak BBITEKaeT U3
¢dopmyn @penenst, k03)PHUIUEHT OTpaXKEHUs] OT BHYTPEHHEH MOBEPXHOCTH TPYOKH IpH-
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OmwkaeTcs K eAWHHIE, HECMOTPS Ha TO, YTO KOA((QUIMEHT NPEIOMIICHUSI Cpebl BHYTPH
TpyOKH (BO3yX) HAMHOTO MEHBINE KOd(DUIMeHTa IPEeTOMIICHUS MaTepruaia TPyOKH, T.e.
CBETOBOJHBIN 3JIEMEHT TAKOTO THUIA MPUHLIUIHAIBHO OTJIMYAETCA OT HWCHOJB3YIOMIUX TOJ-
HOE BHYTpeHHE oTpaxeHue. [Ipocreifine pacueTsl MOKa3bIBalOT, YTO pabouunii Juamna3zoH
yrios cocraBisger 80 — 90° (mam 0 — 10°, eciim yroa OTCUMTHIBAET OT ONMTHYECKOH OCH).
IToguepkuBaem, 4To KO3 PUIMEHT OTpaXKEHUS B TAKUX YCIOBUSIX OTIMYAETCS OT €AUHUIIBI,
HO TIOJIYIO TPYOKY BCE € MOXXHO HCIOJb30BaTh KaK CBETOBOIHBIHA 3JEMEHT, TOCKOJBKY
peub HUAET O mepelaye ONTHYECKOro CHrHaja Ha paccTosiHus He Oomee 20 cm. IIpospau-
HOCTh ONTHYECKOro 0JIOKa KJIaBHATYpHhl, CTALIMOHAPHO PAaCIOIaraeMoro nosepx (poTo3jiex-
TPUYECKOI MMaHeN, B JAHHOM CiTy4ae 00ecleunBaeTCsl TEM YTO CONIHEYHBIE JIyYH TONalaloT
Ha TOBEPXHOCTh CBETOBOJHBIX 3JIEMEHTOB IMOJ HEOONBIIMMH YIIaMH HaJIeHHs, COOTBET-
CTBEHHO IIOTEPU B cBeTe He mpeBblmatoT 10%, 9T0 Takke BBITEKAET HEIOCPEICTBEHHO U3
¢dopmyn Dpenens. O4eBUIHBIM PEUMYIIIECTBOM UCIIOIB30BAHUS CBETOBOIHBIX 3JIEMEHTOB
TAKOTO THUIA SIBISIETCS TaKKe BO3MOYKHOCTH MCIOJIB30BAaHHMS MaKCHMAIBHO JEIIEBBIX MPO-
3payHbIX MaTEPHAJIOB IJIs MX U3roToBiIeHUs. KOHKpeTHO, B JTaHHOM padoTe MoKa3aHo, YTO B
Ka4yeCTBE CBETOBOJHBIX 3JIEMEHTOB MOXKHO HCIIOJIb30BaTh MPO3PAuHbIE IMOJMITHIICHOBBIE
TpyOku. B maHHOM ciydae onTudeckasi KOHCTPYKIHSI KJIaBUATYpPhl CBOAUTCS K Habopy mpo-
3pauHBIX TPYOOK, CTAL[MOHAPHO PACIOIaraeMbIX MOBEPX COJHEYHOH (OTOIIEKTPUUIECKOI
na"enu. K kaxnoil u3 TpyOOK MOAKIIIOYEH CBETOANOI; HA CBETOIUOIbI IOJAETCS TAKTUPYe-
MBI UMITYJIBC, YTO MO3BOJISIET UACHTU(PHUIMPOBATE HOMEP CTOJIONA B MaTPUIIEC KJIABHUII MTPH
Ha)KaTHX Ha CBETOBOJ. VIEHTHU(HKALUS CTPOKH OCYIIECTBISETCS 332 CUET MCIIOJIB30BaHMUS
CEerMEHTUPOBAaHHOM (POTOINEKTPUUECKOH MaHENH, T.€. ITOJIOCKU MaHEeNId OTBEYal0T CTPOKaM
B MaTpHIIE KJIABHII, a TIOJIbI€ CBETOBOAHBIE 3JIEMEHThI — CTOJIOIAM.

Cy1ecTBeHHO, YTO HCIOJIb3YeMBblE CBETOBOIHBIE 3JIEMEHTHI HE 0053aTENIbHO JOJIKHEI
o0nagaTe HWIMHAPUYECKOH CUMMETpUEH. DTO 1aeT BO3MOXKHOCTh BapbUPOBATh UX T€OMET-
pHIO B IIMPOKUX IpeAeiax B LEJAX MOBBILICHUS MEXaHWYECKOH MPOYHOCTH ONTUYECKUX
3JIEMEHTOB CXEMBI, a TAaK)KE YACLIeBICHUS TEXHOJIOTMH PON3BOACTBA. PacyeTsl cToMMOCT-
HBIX TOKa3aTesel U3Aemusl MOKa3bIBaIoT, YTO B €r0 cTrouMocTH Oonee 90% cocTaBiser LeHa
COOCTBEHHO (POTORIEKTPUUECKOM TaHENIN, YTO ONPEeNAeTCd HU3KOH CTOMMOCTBIO ONTHYE-
CKO 4aCTH, COTIOCTaBHUMOM CO CTOMMOCTBIO YITAaKOBOYHOTO MOJIMITHIIEHOBOTO TIAaKeTa.

Takum 00pa3oMm, opraHuzanys MPOM3BOACTBA KJIABUATYP C ONTHYECKOH KOIMPOBKOH,
UCIIOJIB3YIOIIMX IIOJIbIe CBETOBOIHBIC 3JIEMEHTHI, ACHCTBHUTENIFHO IOJHOCTBIO OTBEYAaeT
KOHLIEIIIMK MaJIoOi 3€JIeHON SHEPreTHKH M 00eCHeuuBaeT JONOJHUTENIBHBIN PHIHOK COBITA
JUISL COJTHEYHBIX (POTORIEKTPUUECKUX MaHeJel, a Takke BO3MOXKHOCTh MOA3APSAKH TapKe-
TOB B HETIPEPHIBHOM PEXKHME.
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BUOT'PA®UA

4, CyneiimenoB MOparum DceHOBHY, paboTar0 B 00MacTH (hPU3MUECKOW XMMHU M WH-
(opManMOHHBIX TEXHOJIOTHI U CHEIHAIN3NPYIOCh, B TOM YHCIIE, HA CO3aHUU HaHOpa3Mep-
HBIX CHCTEM, B KOTOPHIX MPOTEKAaeT KOHTpoIMpyemas 3Botouus. Paboraio mpodeccopom
AJIMaTHHCKOTO YHHBEPCUTETA SHEPTeTHKU U cBsizu, Anmartsl, Kazaxcran. J[okrop xummde-
ckux Hayk ¢ 2000 roma, kaHaumatr ¢Gu3HKo-MareMaTndeckux Hayk ¢ 1990 roma. O6macth
MOWX HayYHBIX MHTEPECOB BKIIOYACT: (U3MUEcKas XUMUs, (Pu3nUecKas ONTHKA, TEOPHS
MHPOPMaINH, TEOPUSI HEHPOHHBIX CETEH, TEOPHUS NCKYCCTBEHHOTO WHTEIIIEKTA.

ENERGY-SAVING INFORMATION INPUT SYSTEMS AS AN EXAMPLE
OF SMALL GREEN ENERGY IMPLEMENTATION CONCEPT

L.T. Pak’, L.LE. Suleimenov?, S.T. Baipakbaeva2

Institute of Information and Computational Technologies, Almaty, Kazakhstan,

pak.it@mail.ru
2 Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan,

esenych@yandex.ru

Keyboard design with optical coding was proposed in the works [1, 2], its main fea-
ture is a simplified keyboard key design. Namely, it is possible to provide transmission of
the optical signal by means of the optical-mechanical contact between the two light
guides. To encourage idea in the paper [3], a keyboard design with optical coding was
proposed, where the radiation receiver is photovoltaic panel. The principle of such a key-
board operation is based on the transmission of the optical signal to the panel during me-
chanical deformation of the light guide, in which individual sections are used as the keys
of the keyboard.

Devices of this type could be considered as an example of a specific implementation of
the concept of "small green energy”, because there is photovoltaic panels have the dual
function (besides generating electricity). The proposed design of the keyboard in the paper
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[3] has a folding structure. It is folding in two ways: meeting to the information input mode
and the charging mode of the gadget. The used contact is optical, so the optical unit in the
information input mode is placed on top of the panel without any additional joints.

The design was described in the paper [5] has the following drawback. The consumer
must make some manipulations in order to transfer the device from one mode to another.
This disadvantage can be eliminated if the unit is located on top of the solar photovoltaic
panel, which is transparent to radiation of the optical range and fixed to it permanently. En-
suring the transparency of the information input unit is achieved by using hollow lightguid-
ing elements instead of the light guides, which is using the effect of total internal reflection.
The simple type of these elements are hollow tube, made from elastic polymer material.
Such a tube does have lightguiding properties only if the angle of radiation incidence, is
propagating inside, approaches the surface of the tube to 90°. (i.e, the angle between the di-
rections of the rays and the optical axis of the tube is small.)

In this case, as follows from Fresnel's formulas, the reflection coefficient from the in-
ner surface of the tube approximately equal to unity, in spite of the fact that the refractive
index of the medium inside the tube (air) is much smaller than the refractive index of the
tube material. The reflection coefficient under such conditions differs from unity, but the
hollow tube can be used as a lightguiding element, since the optical signal is transmitted
at distances not exceeding 20 cm. The transparency of the keyboard optical unit perma-
nently located on top of the photovoltaic panel, in this case it is provided by the fact that
the sun's rays fall on the surface of the lightguiding elements at small angles of incidence,
respectively, the losses in light do not exceed 10%, which also follows directly from the
Fresnel formulas.

Thus, the organization of production of optical coded keypads using hollow fiber-optic
elements does indeed fully meet the concept of small green energy and provides an addi-
tional market for solar photovoltaic panels.
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MAPKETHUHIOBbI AHAJIN3 ACCOPTUMEHTA YPOJIOI'HYECKHUX
JIEKAPCTBEHHBIX ITPEITAPATOB B AIITEYHOU OP'AHU3ALIUU

T.B. Ilak

Poccuiickuii ynugepcumem opyxrcovl napoooe, Mockaea,
pak_tv@rudn.university

IIpoBeneH MAapKETHHIOBBIM aHAIM3 ACCOPTUMEHTA YPOJOTMYECKUX JIEKAPCTBEHHBIX
MperaparoB B anTeyHol opraHu3aimu. OnpenencHbl METOIUIECKHIE TTOAXOAbI K (OPMUPO-
BaHHIO ONITHMAJILHOTO aCCOPTUMEHTA MPENapaToB dTOM TPYIIIHI ¢ UcToib30BanneM ABC- u
XYZ-ananu3a.

O6ocTpeHne KOHKYpPEHIIMM B PO3HUYHOM 3BeHe (hapMaleBTUYeCKoro pelHkKa Poccum,
pPOCT TOBapHOW HOMEHKJIATYpHI B CBSI3U C YBEJTMUYEHHEM KOJUYECTBA OTEYECTBEHHBIX H 3a-
PYOCKHBIX IKEHEPHKOB, IOSBICHHEM HOBBIX JIEKAPCTBEHHBIX (OPM M KOMOHMHAIMK yxKe
3apeKOMEHJOBABIINX Ce0s JIEKAPCTBEHHBIX CPENCTB TPEOYIOT OT YIPaBIEHYECKOTO MEepCco-
HaJla BHUMATEJIbHOTO OTHOUIEHHMS K aCCOPTUMEHTHOH MOJMTHKE alTe4YHOM OpraHu3aluu.
Hcnonb3zoBaHue MapKETUHIOBBIX METOJIOB aHAIM3a MO3BOJUT ONTUMHU3ZHPOBATH CTPYKTYPY
acCOpPTHMEHTA, CHHU3UTH 3aTpaThl Ha XpaHEHHE TOBApPHBIX 3allacoB, Y4YeCTb H3MEHEHHE
CIpoca, YTO MOBIUAET HAa SKOHOMHUYECKYIO U COLUANBHYIO 3PEKTUBHOCTD alTeKH.

I'pymma nekapctBeHHBIX mperaparos (JIIT) a1 mpruMeHEeHNs B YPOJIOTHH SIBIISICTCS BaXKHOM
YacThI0 aCCOPTUMEHTA alTEYHON OpPTaHHU3aIMK. JTO CBSI3aHO C PaclpOCTPAHEHHOCTHIO U aKTy-
AIFHOCTBIO TIPOOIIEM, TSl PELIeHUs KOTOPBIX TpeTHa3HAYEHBI MTPenapaThl 3TON IPYIIIHL.

MapkeTrHIoBblid aHaINU3 accopTuMeHTa yposiorudeckux JIII npoBogwics B KpyIHOM
anteke r. MockBbl. sl mpoBeneHHUs HCCIeOBaHMs ObUTH COOpaHbl AaHHBIE O MPOJaKax
JIEKapCTBEHHBIX IPETapaToB (B CTOMMOCTHOM M HAaTYPaJbHOM BBIPRXKEHHH) YPOJIOTHIECKO-
ro npo¢uIis 3a TpexJeTHUH nepuo. B accoprumenTHbiii nepedens Bouwiu JIIT mist neuenus
MPOCTATUTa W JOOPOKAYECTBEHHON THUIEPIUTa3UH MPEICTATEeIbHON JKee3bl, aHTHOAKTepH-
aJbHBIE Mpenaparsl JUisl IPUMEHEHHUSI B YPOJIOTMH, AUYPETHKH, IPEnapaThl A JICUECHHS
SPEKTHIILHON ITUCQYHKIMH U Ipyrue. beuta npoaHanusupoBana nuHamuka npogax 51 JIIT
(TOproBbIE Ha3BaHUS), C YICTOM Pa3HOBHIHOCTEH JIEKAPCTBEHHBIX ()OPM ITOT IEPEUCHD
cocrosut u3 98 nmozunuii.

Ha nauvanpHOM 3Tame ¢ MCIONB30BAaHUEM JAaHHBIX ['0CyJapCTBEHHOIO peecTpa Jekap-
CTBEHHBIX TPENapaToB OBLIM M3yUeHBI TAKHE MAPKETHHTOBBIE XapaKTEPUCTHKH, KaK TITyOH-
Ha YU MOJHOTAa MPEACTABICHHOIO B alTEKEe acCOPTUMEHTa ypOJIOTMYECKHX Npenaparos. B
X0Jle aHaM3a OBLTO BBISIBICHO, YTO MONHOTa accoptuMeHTa JIII (oTHOIIEHHE Koim4YecTBa
ACCOPTHMEHTHBIX TO3WIMI B anTeke K oOlieMy KOJIWYecTBY coryiacHo Peectpy nekap-
CTBEHHBIX TpemnapaToB) cocraBuina 63,2%, a rirybuHa (OTHOIICHHE KOJIHYECTBA aCCOPTH-
MEHTHBIX TIO3HUIUN C YYETOM pa3IMYHBIX JIEKApPCTBEHHBIX (DOPM M JO3MPOBOK, HMEIOIITUXCS
B HAJIMYWH B anTeke, K 00LIeMy KOJMYECTBY COTiacHO PeecTpy nekapcTBEHHBIX Mpemnapa-
TOB) — 72,6%. PanimonanbHbIe 3HAYCHHS MTOKa3aTeNel MOIHOTHI M TIyOHHBI COCTaBISIOT 60-
70%, cnemoBaTeNbHO, ATH IOKA3aTeld COOTBETCTBYIOT IMapamerpaM, 00ecIieYrBalOLIM
YAOBIIETBOPEHHUE CIPOCa MOTpeduTenei.
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Wccnenoanne mokaszano, 4To Jmmib 15,7% W3yyaeMoro acCOPpTHMMEHTA MPOU3BEICHBI
OTE€YECTBEHHBIMH TIPOU3BOJUTEISIMH, OCTAIFHBIE SIBISIOTCS HWMIOPTHBIMH. K mepedHto
JKU3HEHHO-HEOOXOAUMBIX M Ba)KHEHMIIHX JICKAPCTBEHHBIX IMpenapartoB otHocatcs 27,5%
aHAIM3UPYEMOTO aCCOPTUMEHTA, K 00s13aTeIbHOMY MHHUMAIBHOMY CIHCKY, OIPEIEICHHO-
My llpaButensctBoM PO u HeoOXoauMoOMy Ui OKa3aHHUS METUIIMHCKON momorm — 7,8%
BCEX aCCOPTUMEHTHBIX Mmo3uiuid. KonTponb Hamuuusi B accoptumente 3tux JIII sBisiercs
HEOOXOJMMBIM YCIOBHEM OKa3aHUs KauyeCTBEHHOW (apMaleBTHUECKOUN momomu. Toybko
25,5% nexapcTBEHHBIX MPENapaToB OTHOCATCS K Oe3pelenTypHOMY OTIYCKY, OCTallbHbIC
K€ OTITYCKAIOTCS TI0 Ha3HAUYCHHIO Bpada. DTOT (hakTop HEOOXOIUMO YUUTHIBATH Hpu (op-
MHUPOBaHUH I[CHOBOH MOJUTHKH, TaK KaK CIIPOC Ha PEIENTYPHbIC JICKapCTBEHHbBIE ITpernapa-
THI SIBJISICTCS HERACTUYHBIM [1].

JList ompeneneHus TPy TOBApOB, 00JIAMAIONTNX HAMOOBIISH Map)KHHATLHON JTOXOI-
HOCThIO, ObuTH mpoBeneHbl ABC- u XYZ-ananu3. Meron ABC-aHain3a MO3BOJHII BbIJC-
JUTHh 3 TPyNIbl TOBapa B 3aBUCUMOCTH OT 00BEeMa Mpojax (B JCHEKHOM U HATYPAILHOM
W3MEPEeHHH ), BAJIOBOW MPUOBUIM U yAETHHOTO Beca TOBApOOOOpOTa KaxJI0H acCOPTUMEHT-
HOW TO3WINH: TPYyIIa A — JeKapCTBEHHBIE TIPETapaThl, MOIB3YIONIHECS HanOOIBIITUM CIIPO-
com u cocrapistomue 30,6% accoprumenta u 80% ToBapoobopota; rpymma B -JII1, Ha mo-
710 KOTOphIX npuxonutcs 20,4% ToBapHbIX Mo3uuui U okoso 13% ToBapoobopoTa u rpyi-
na C - ToBaps! HU3KOTO crpoca. ['pynma C-camas MHOTOYHCIIEHHAsA, B Hee BXoauT 49% To-
BapHBIX MO3UIUH, MPOAAXKH KOTOPBIX COCTABISIOT 6,9 % OT o0Iero ToBapoobopoTa (CM.
TabmHILy).

Pe3yabTaTtel ABC-ananusa

olIst OJIsl B IPOJaKax
T'pynma B accopaneHTe (%) g ("/13) :
A 30,6 80,0
B 20,4 13,1
C 49,0 6,9

D¢ dexTBHOE ynpaBiieHHE aCCOPTUMEHTOM IPEIONaraeT OLUeHKY CTaOMIbHOCTH IPO-
Jla’K TOBAPHBIX IPYII UM OTAEIBbHBIX TOBAPOB, YUUTHIBAS 3TH AaHHBIC B JAJIbHEHUIIEM NIPH
MIPOTHO3UPOBAHMM cIIpoca. s 3TUX Lenell HNIMpOKO UCHOJb3yeTcss MeTo XY Z-aHanusa.
Pesyneratrom XYZ-ananuza Takxke SIBIAETCS BBIIEICHHE TPEX TPYMII TOBApOB: KaTero-
pun X — TpyIIbl TOBAPOB CO CTAOMIIBHOW BEIMUMHON MOTpeOIeHNUs, KAaTeropuu Y — rPYyTIIbI
TOBapOB C U3BECTHBIMU CE30HHBIMHU KOJIEOAHUSMHU U KaTeropuu Z — rpyIIsl TOBApPOB C He-
CTaOMIIBHBIM crIpocoM. Pacmipenenenue ToBapoB Ha Kateropuu X, Y u Z onpenensercs 3Ha-
yeHneM koddduimenta Bapuanuu (v). [Iponenannsiii Hamu XY Z-aHann3 MO3BOHI CIIPO-
THO3UPOBATh CTAOMIIBHOCThH OTAENBHBIX TO3UIMHA aCCOPTUMEHTA. AHAJIN3 [I0Ka3all, 4To cpe-
JI1 MCCIIEyeMOM TPYIIbI npenapaToB 26,6 % oTHocATcs K rpynmne X co cTaOUIbHON Belu-
ynHOW motpebnenus, 53% k rpynne Y, 20,4 % k rpynne Z ¢ HeCTaOMJIBHBIM CIPOCOM H
HHU3KOH TOYHOCTBIO €0 IPOTrHO3UPOBAHHUA.
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CoBmenieHue pe3yibTaToB IByx¢akTopHoro ABC-XYZ-ananu3a mo3Boiuio MONXYyYUTh
TPEXMEPHYIO MaTpHIly CO CIEAYIOLUIMMHU apaMeTpaMu: 00beM MPOAaX B HATYPaIbHOM BbI-
paKeHHH, ToJydaeMasi MpUuObLIb, CTAOMIILHOCTH cripoca. B pesynbrate coBmectHoro ABC-
XYZ ananu3za HaMu OBUIM BBISIBJIEHBI CaMble CTAOWIIBHBIE U 3HAYUMBIE JAJIS1 TOBApOOOOpOTa
yponoruyeckue npernaparsl: Kanedporn H, npaxxe N60; Monypaun, rpanynsl, 3r, came; Oy-
pamar, kancyisl SOMr NeN30; Hommmus, 16 11/0 400Mr N20.

Brimenenne rpynm TOBAapHBIX MO3MLMH, MOJMB3YIOIIUXCS CIPOCOM H  HMEIOLINX
HauOOJBIINHA BKJIaJ] B TOBAPOOOOPOT, MO3BOJIUT aIMHUHHACTPATHBHO-YIIPABICHUYECKOMY TIEp-
COHAJIy anTeKu NPUHUMATh 3(PPEeKTUBHBIC PEIIEHNUs O YacTOTe U 00bEME 3aKyIOK KOHKpPET-
HBIX aCCOPTUMEHTHBIX MMO3UIHIA, 000CHOBAHHO PACCTaBJISTh MPHOPUTETHI TIPU pacipeerie-
HUH OTPaHUYEHHBIX (PMHAHCOBBIX PECYPCOB OpraHu3anuu. [2]

JIMTEPATYPA

1. JlockyroBa E.E. Teopust u npaktuka hapManeBTHIECKOr0 MEHEIKMEHTa U MapKeTHHIa: Me-
tonuueckoe nocodue / Jlockyroa E.E., lopodeea B.B., Jlaryrkuna T.I1. — M.: U3n-Bo PY/IH,
2001. - 118 c.

2. PauoHanbHbI aCCOPTUMEHT — OCHOBA A QEKTUBHOI NeITEILHOCTH alnTeuHON OpraHu3anuy /
JlockytoBa E.E., ITak T.B., Tapacernko M.A. // HoBas anteka. —2001. — Ne 1.

BUOTI'PAD®USA

4, Tarpsina BunopseBHa [lak, paboTato crapmum npenogaBareneM Ha Kadeape ynpas-
JICHUS U 9KOHOMHKH (apManud MeIuIUHCKOTO WHCTUTYTa POCCHIICKOTO YHUBEpCHTETA
npyk061 HaponoB ¢ 2008 roma. Oxonumina dapmarieBTHIecKuid ¢GakynbTeT MOCKOBCKOI
MeaunuHckoi akanemun uM. .M. CeuenoBa. Kannuaar papmaneBTuiyeckux Hayk, 001acTh
MOUX HAy4YHBIX UHTEPECOB — YIPABICHUE MEPCOHATIOM aNTEYHOW OpraHu3alliH, OpraHu3a-
MUOHHAS KyJIbTypa, MapKETUHT ¥ MEHEJDKMEHT B PO3HHYHOM 3BEHE (hapMarieBTUUIECKOTO
pBIHKA.

MARKETING ANALYSIS OF THE ASSORTMENT OF UROLOGICAL DRUGS
IN THE PHARMACY

T.V. Pak

Peoples” Friendship University of Russia, Moscow,
pak_tv@rudn.university

A marketing analysis of the assortment of urological medicines was conducted in a large
pharmacy in Moscow. For the study, data were collected on sales of urological drugs over a
three-year period. The assortment list includes medicines for the treatment of prostatitis and
benign prostatic hyperplasia, antibacterial medicines for use in urology, diuretics, drugs for
the treatment of erectile dysfunction and others. The dynamics of sales of 51 drugs (trade
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names) was analyzed, taking into account the varieties of medicinal forms, this list consisted
of 98 items. At the initial stage, using the data of the State Drug Registry, such marketing
characteristics as the depth and completeness of the range of urological products presented
in the pharmacy were studied. In the course of the analysis it was revealed that the com-
pleteness of the medicines assortment (the ratio of the number of assortment items in the
pharmacy to the total quantity according to the Drug Register) was 63.2%, and the depth
(the ratio of the number of assortment items, taking into account the various dosage forms
and dosages available in the pharmacy, to the total amount according to the Registry of
medicines) - 72.6%. Rational values of completeness and depth are 60-70%, therefore, these
indicators correspond to the parameters ensuring satisfaction of consumers' demand.

The study showed that only 15.7% of the assortment studied are produced by domestic
producers, the rest is imported. The list of vital and essential medicines includes 27.5% of
the assortment analyzed, to the mandatory minimum list determined by the Government of
the Russian Federation and necessary for the provision of medical care - 7.8% of all assort-
ment items. Controlling the availability of these medicines in the assortment is a prerequisite
for the provision of quality pharmaceutical care.

The combination of the results of two-factor ABC-XYZ analysis made it possible to ob-
tain a three-dimensional matrix with the following parameters: sales volume in physical
terms, profit received, demand stability. As a result of the joint ABC-XYZ analysis, we de-
tected the most stable and significant preparations for drug turnover: Kanefron N dragee
N60, Monural granules, 3 g sachet, Furamag capsules 50 mg Ne N30, Nolitsin tab 400 mg
N20.

Allocating groups of commodity items that are in demand and having the greatest con-
tribution to turnover will allow administrative and management personnel to timely adjust
their decisions on the frequency and volume of purchases of specific assortment items, to
justify prioritizing the allocation of limited financial resources.
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B crarse nokaszaHo, 4TO HEHPOHHBIE CETH C TOYKU 3PEHHS MOJIEKYJIIpHOM MH(OpMaTH-
K{ MOTYT OBITh PEalM30BaHbl 32 CYET JUCTAHIIMOHHOIO B3aMMOAEHCTBUS TMAPOresel U ru-
CTEPE3NCHBIX SIBJICHUI, COMPOBOXKIAIONMINX (Da30BbIE IEPEXO/IBI B CHCTEMAaX Ha OCHOBE TH]I-
POMUIBHBIX TOTMMEPOB.

bazoBble MOJI0KEHUSI MOJEKYJISIPHOH WH(POPMATHKH OCHOBBIBAIOTCS HA BBIBOZAX, Clie-
JIAaHHBIX B paboTe [1]: CyIIeCTBYIOT yCIOBHUS, MPH KOTOPHIX MAaKPOMOJICKYJBI B PacTBOpPax
(hopMupyIOT HEHpOHHBIE ceTH. Takue ceTn MOTYT OBITh pealu30BaHbl, HAIIPUMEp, Ha OCHO-
BE TUAPOMUIBHBIX IMOJIMMEPOB, UCITBITHIBAIOMINX (DA30BBIA Mepexo KIyOOK-TI00yna (Miau
VM aHAJIOTUYHBIX). B Takux ceTsx aHaJIoroM OTJEeNbHOr0 HEeHpOHa ABIAETCS MaKpOMOJIEKY-
JISIpHAS TIOJICUCTEMa, MCIIBITHIBAIOIIAST OTHOCUTEIHFHO CAMOCTOSTENbHBIN (ha30BBIN TEpexo]
(T.e. TIpeAmonaraeTcs, YTO Takas MOJCHUCTEMa MOXKET MEPEXOIUTh M3 OJTHOTO COCTOSHUS B
JIPYTO€ TaK, YTO COCTOSTHUE JAPYTHX MOJCUCTEM OCTAaeTCI HEM3MEHHBIM). DakT HAXOXKIACHUS
MaKpPOMOJICKYJISIPHOM TOJCHCTEMBI B OJIHOM W3 JIBYX YIOMSHYTBIX BBIIIE€ COCTOSHUU CTa-
BUTCSI B COOTBETCTBHUE JIOTHYECKOMY HYIIO (WIJIH JIOTHYECKOH eIMHHIIe) Ha BRIXOJE HEHpoHa.
Cy1iecTBeHHO, 4TO (ha30BbIe MEPEXOJbl COMPOBOXKIAIOTCS TUCTCPE3UCHBIMU SIBIICHUSIMH,
T.€. IPYU OJTHOM U TOM K€ 3HAYCHHH TEPMOJMHAMUYCCKHX MEPEMEHHBIX paccMaTpuBacMast
MOJICUCTEMA JIEHCTBUTEIFHO MOXKET HAXOIUTCS B PAa3NUYHBIX COCTOSHUAX. COBOKYITHOCTB
TaKHX TMOJICUCTEM, B TOM YHCJIE, TIO3BOJISIET PEAIM30BaTh 3alKCh JII000U MOCIIeI0BATEIHHO-
CTH JIOTUYECKHUX Hy.]]efl M JIOTUYECKUX CAUHUIL.

COBOKYITHOCTB MOJICUCTEM PAaCCMATPUBACMOTO THITA JCHCTBUTEIBHO (POPMHUPYET aHAJIOT
HEHPOHHOH ceTH (TOIOJIOTMYECKH SKBUBAJICHTHOU Heiipomporeccopy Xormdrima) 3a cdet
TOIr0, 4TO MCXKAY MAaKPOMOJICKYJIAPHBIMU CUCTEMAaMU Ha OCHOBE IMOJIUIJICKTPOJIIUTOB UMEIOT
MECTO JHUCTAaHIIMOHHBIC B3auMOJEHCTBHS [2]. OTaMYMe COCTOUT B TOM, YTO MaTpPHUIlA BECO-
BBEIX KOA((OHUIIMEHTOB, ONPEACISIONINX CTENeHD BIUSHAS PACCMATPHUBAEMBIX MaKPOMOJIEKY-
JISIPHBIX TIOJICHICTEM, HE 003aTEeTBHO ABISETCI CHUMMETPUIHOI.

CymiecTBOBaHNE JUCTAHIIMOHHBIX B3aMMOJICUCTBUN ONpPEAENIeTCsS, B YaCTHOCTH,
s pexraMu HOHHOTO OOMEHA MEXIYy MaKpPOMOJIEKYJSIPHBIMUA TOJICHUCTEMaMHU, KOTOpPbHIS
MPOSIBISAIOTCS KaK Ha YPOBHE MaKPOMOJIEKYJISIPHBIX KIyOKOB, TaKk M Ha YPOBHE CIIUTBIX
moNMMEpHBIX ceToK [3]. HaOyxaHue CHIMTON CETKe B BOJHO-COJIEBOM PacTBOPE COIPO-
BoxaaeTcsa dhdexkToM mepepacnpesesieHnsl KOHIEHTpaui [4, 5]: KOHIICHTpamus HU3-
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KOMOJICKYJISIPHBIX HOHOB B CpEJI¢ HaJl T'eJIeM CYIIECTBEHHO MPEBHIIIACT ATOT MOKAa3aTelb
B 00BbeMe ceTKH. B TOM dwnciie, 3T0 OTHOCHUTCS K MOHAM BOJIOPOJA, T.€. MaHHBIN 3P HeKT
MPOSIBIACTCS TakKe B (hopMe M3MEHEHHsSI KUCIIOTHOCTHU cpelbl Haj rejieM. ClenoBarelib-
HO, Ha0yXaHWe TeJisl B pACTBOPE HU3KOMOJEKYJISIPHBIX COCIHMHCHUIN JEeHCTBUTEIBHO CIIO-
COOHO TOBNUATH HA CTENEHb HaOyXaHWs BTOPOW oOpasia reis, HaXo AuIeMcs B TOM JKe
pacTBOpe, Maxke TOTaa, KOT/Ia OH HaXOIWUTCS Ha HEKOTOPOM YIaJeHWH OT mepBoro [2].
[Ipu cxaTuu CHIUTON TOJUAIEKTPOIUTHOW CETKU MMEET MECTO OoOpaTHBIN 3¢ (deKT, 4To
TaKXe TPUBOAUT K M3MEHEHHUIO KOHIIEHTPAIUs HU3KOMOJEKYJSIPHBIX HOHOB B OKpYXKa-
onIen cpese.

HpI/IHHI/IHI/IaﬂbHOC OTJIINYHE paCCMAaTPUBAECMBIX CUCTEM OT TUIIOBBIX PAAUOTEXHUYCCKUX
CUCTEM, KOTOpBIC, B MPHUHIIUIIE, MOTYT OBITh MCIIOJIB30BAaHbI JIJIS MOJICIIMPOBAHUS HEHPOH-
HBIX CETEW, COCTOHT B TOM, YTO ITOACHCTEMBI, BOOOIIIE TOBOPSA, HE 0053aTEIHHO UMEIOT YIIO-
PAIOYCHHOE PACIIOIOKEHUE; OHO MOXKET U3MEHATHCS, B YaCTHOCTH, BCJICICTBUE TEIIOBOTO
JIBUKCHUS, B OCOOCHHOCTH €CITU peYb UJET O HAHOMACIITA0OHBIX O0BEKTAaX.

ACHUMMETPUYHBIN XapaKTep MaTPHUIIbl BECOBBIX KOA((HUIIUEHTOB MPUBOIUT K TOMY, UTO
WUTOTOBOE COCTOSIHHE CHCTEMBI B IIEJIOM 3aBHCHUT HE TOJBKO OT JAEHCTBYIONIMX 3HAYSHHUU
YHOpaB/IOIUX TEPMOANHAMUYCCKUX NEPEMEHHBIX, HO U OT TOr'0, KaKUM o6pa30M JaHHOEC
cocrosiHHE ObLIO co3aano [6]. B pesynprate paccmaTpuBaemas cucreMa ae-(hakto oOiagaer
OTIEpaTHBHON NMaMSTHIO, IPUYEM deM OOJIBIIIE YUCIIO aHAJIOTOB HEUPOHOB B CETH, TEM Ooiee
MPOTSKEHHBIM SIBISIETCS OTPE30K IYTH, IO KOTOPOMY YK€ IpOIIIa CUCTEMAa M KOTOPBIH
BO3/ICHCTBYET Ha €€ TEeKYILee COCTOSIHUE.

[IpuHnun 3anucu wHGOpMAINHU (B TOM YHCIE, UCIIOJHIEMBIX IIPOTPaMM) B CHCTEMBI
paccMaTpuBaeMOTO THIIA OCHOBBIBACTCS HA 3aBUCUMOCTH TEKYILETO COCTOSIHUS CHCTEMBI
OT MYTH, IO KOTOPOMY OHO OBLIO co3aaHo. KoaupyromuMu cUrHanaMu SIBIASIOTCS Mak-
POCKOTIMYECKIE BO3JICHCTBUS, TOUYHEE M3MEHEHHE JIBYX TEPMOJAMHAMUYECKHUX MEPEeMEH-
HBIX IO 3aJlaHHOMY 3akoHy. IloJ ucnonHseMoil mporpaMMol MOHKUMAETCs OCYIIECTBIIE-
HUE 3aJIaHHOW TMOCIEJOBATECIBHOCTH U3MECHEHHUS COCTOSHUN CHUCTEMBI KaK PEaklUu Ha
3aIaHHYIO MOCJEI0BATEIbHOCTh H3MEHECHHS TEPMOJUHAMUYECKUX MTEPEMEHHBIX. YMECT-
HO TOMYEPKHYTh, UTO Ja)K€ CPaBHUTEIBHO «KOPOTKHE» MPOTPaMMBI IMPECTABISIOT
MPaKTUYECKUM MHTEPEC I CUCTEM KOHTPOJHUPYEMOIro BBOJIA JIEKAPCTBEHHBIX IIpenapa-
TOB B OpraHU3M.

C TOUYKH 3peHHs aHAIOTHU C PAAMOTEXHUYECKHMMU CUCTEMaMH, paccMaTpuBaeMasi Mak-
POMOJIEKYJISIpHAsT CHCTEMa MpPENICTaBIAeT COOOH COBOKYITHOCTH AIIEMEHTOB, CIIOCOOHBIX
HAXOJMTCSA B JIByX YCTOWYHMBBIX COCTOSHHSIX, U COCAMHEHHBIX JPYT C METISIMH OOpaTHOM
cBs3u. OCOOEHHOCTHIO TaKOW CHUCTEMEI SIBIIIETCSI TO, YTO HA BXOJBI BCEX 3JIEMEHTOB TOJa-
FOTCSI OTUHAKOBBIE CHUTHAIIBI.

Tem He MeHee UCIOIb30BaHKE JBYX KOAUPYIOUIUX MOCISI0BATeILHOCTEH (YTO OTBEYaeT
WU3MCHEHUIO JIByX TEPMOJIUHAMHYECKUX TMEPEMEHHBIX IO 33JJaHHOMY 3aKOHY) MO3BOJISICT
o0ecneunTs KOPPEKTHYIO afjpecaryiio WHGOPMAIIH, YTO JOKa3hIBAETCSI HA OCHOBE aHAIIO-
rm ¢ paJUuOTCXHUYCCKMMU CUCTEMAMU. Boiee TOIr'0, MCIIOJIB30BAHHUEC ABYX KOAWPYIOUINX
MOCIIEIOBATEIILHOCTEH TTO3BOJISET UCKIIOYHT IPOOJIEMY CHHXPOHU3AIUY.
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CyIIecTBEHHO TaKke, 4TO C(HOPMYIUPOBAHHBIC BHINIC MMOJIOXKECHUS MOJICKYJISPHON WH-
(hOpMaATHKHU JOITyCKAIOT MPSIMYIO0 3KCIIEPUMEHTAIBHYIO MPOBEPKY HA MaKpPOCKOMUYECKHX
00BEKTaX — CHIUTHIX THAPO(DUIHHBIX TOJTUMEPHBIX CETKAX.

Takum oOpazoMm, KOMILIEKC paHee OOHApPYKEHHBIX ABICHUW — MUCTAHIIMOHHOTO B3aW-
MOJIEHCTBHS THAPOTEIEH W THCTEPE3NCHBIX SBIICHHUH, CONPOBOXIAOMMX (a30BBIe Tepe-
XOJbl B CHCTEMax Ha OCHOBE THIPO(HIBHBIX MOJMMEPOB, NEHCTBUTEIHHO JENA0T BO3-
MOKHBIM CO3/IaHHE€ MPOTPAMMHPYEMBIX MaKpPOMOJIEKYJISIPHBIX CHCTEM, 3aluCh WHpOpMa-
MM B KOTOPBIX MOXET OBITh OOECIeUYCeHa Yepe3 KOAUPYIOIIHNE MaKPOCKOTHYECKHE BO3-
JIEVCTBUS.
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Basic provisions of cheminformatics are based on the findings in the article [1]: there
are conditions under which macromolecules in solutions form neural networks. Such net-
works can be realized, for example, by hydrophilic polymers experiencing a coil — globule
phase transition (or an analogue). In such networks, an analogue of individual neuron is the
macromolecular subsystem, experiencing relatively autonomous phase transitions. (L.e. it is
supposed that such a subsystem can transit from one state to another) The fact of finding a
macromolecular subsystem in one of the two states mentioned above is put in correspond-
ence with the logical zero (or logical unit) on the output of the neuron. It is substantially that
phase transitions are accompanied by hysteresis phenomena i.e. subsystem under considera-
tion with the same value of the thermo dynamical variables can be in different states.
A combination of such subsystems makes it possible to write any sequence of logical zeros
and logical units.

A combination of the subsystems under consideration, indeed, form analog of neural
network (topologically equivalent to the Hopfield neuroprocessor), because there are remote
interactions between the macromolecular systems based on polyelectrolytes [2]. The main
difference is that weighting factor matrix defining the levels of influences on macromolecu-
lar subsystem is not necessarily symmetric. There are remote interactions are determined,
inter alia by the effect of ion exchange between macromolecular subsystems, which is mani-
fested at the level in both macromolecular coils and crosslinked polymer networks. [3]
Swelling of the crosslinked network in aqueous salt solution is accompanied by the effect of
redistribution of the concentrations [4, 5]: the concentration of low molecular ions in medi-
um above the gel is significantly higher than in the network volume. Therefore, the swelling
of a gel in a solution of low molecular weight compounds can indeed affect the degree of
the swelling of the second gel sample located in the same solution, even when it is some
distance from the first. [2]

The asymmetric nature of the matrix of weighting factors leads to the fact that the final
state of the system as a whole depends not only on the effective values of the control ther-
modynamic variables, but also on how this state was created [6]. As a result, the system un-
der consideration has a operate memory, and the more the number of neuron analogs in the
network, the more extended is the segment of the path through which the system has already
passed and which affects its current state. The principle of data recording (including exe-
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cutable programs) in systems of this type is based on the dependence of the current state of
the system on the path over which it was created. Coding signals are macroscopic effects,
more precisely the change of two thermodynamic variables according to a given law.
An executable program is understood as the implementation of a given sequence of changes
in the states of the system as a reaction to a given sequence of changes in thermodynamic
variables.

From the perspective of the analogy with the radio engineering systems, the macromo-
lecular system under consideration represents as a combination of elements are capable of
being in two stable states, and connected with each other by feedback loops. Features of
such a system is that the inputs of all elements are given with the same signals.

Therefore, a complex of previously discovered phenomena - the remote interaction of
hydrogels and hysteresis phenomena accompanying phase transitions in systems based on
hydrophilic polymers, really makes it possible to create programmable macromolecular sys-
tems, where the recording of information can be provided through encoding macroscopic
effects.
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B craThe u3yueHbl NPUHIUIIEI HEUPOCETEBOM TEOPUHU C TOUMK 3PEHUS B3aUMOJEHCTBUI
FI/IZ[pO(i)I/IJIBHLIX IMOJIMMEPOB, KOTOPEBIC OTBEYAIOT MIPpUHLOUITY YHUBEPCAJIBHOT'O
sBomonnonn3Ma. [lokazaHo, 4To BONIONMS HEMPOHHOHN CETH pean3yeTcs depe3 M3MeHe-
HUE CTENIEHH BIUSHUS OJHHUX DJIEMEHTOB CHCTEMBI Ha IPYTHE.

Bonpoc 0 KOHKpeTHBIX MEXaHH3MaX, 00eCIeUnBIINX BOSHUKHOBeHUE JKu3HM Ha 3emiie
JI0 CHX TIOp OCTaeTCsl OTKPHITHIM. bonee Toro, B HacTosIIee BpeMsi €CTh BCE OCHOBAHMSI TO-
jaraTh, YTO TOYKA 3PEHUS TEOPHUH, BOCXOIIIUX K JAPBUHUCTCKON TOYKE 3pPEHUS, SBIIAETCS
omnOoyHo# [1]. JKu3Hb HEe MOTJIa BOHUKHYTh B pe3yjbTaTe CIy4YalHBIX MyTalUl, TaK KakK
OHa CyIIECTBYyeT B (hopMe 3KOCHCTEM, KOTOpPhIE MOIJIHM BO3HUKHYTH TOJBKO B PE3yJbTaTe
9BOJIFOLIMOHHOTO CKAyKa.

YMecTHO MOTYepPKHYTh, YTO JaHHBI BOIPOC B HACTOSIIEE BPeMsl IPHOOPETAET U HEIO-
CPEACTBEHHOE MPAKTUYECKOE 3HAYCHUE B CBSA3M C pa3pabOTKaMu B 00NaCTH HAHOTEXHOJO-
TMH ¥ MOJIEKYJISIPHOTO NPOrpaMMupoBaHus [2]. A UMEHHO, CO3/laHHE MCKYCCTBEHHBIX 3BO-
JIOIUOHUPYIOLIUX CUCTEM MOXXET PacCMaTPUBATHCS KakK OIUH U3 Haubosee 3PpPeKTUBHBIX
MHCTPYMEHTOB MOJIy4E€HUsI HAHOCTPYKTYP 3@ CUET NMPOLIECCOB CAMOOPTraHU3aLIH.

[IpuHIHITEI HEWPOCETEBOW TEOPUN B3aMMOACUCTBUH THIPO(MUIBHBIX TOJIUMEPOB MTO3BO-
JSIIOT MPEIJIOKUTh AIbTEPHATUBHYIO KOHLEIIMIO NPOUCXOXIAeHUA JKHM3HH, OTBEUYarOIyIo
NPUHIMITY YHUBEPCAILHOTO SBOJIOIHMOHU3MA, JTABHO 3aBOEBABILIETO MecTO B (hrmocockoi
auTeparype. B cOOTBETCTBUM € 3THUM NPHHLUIIOM, BOJIOLMS, IPUBOAAIIAS K IOSBICHHIO
Bce 00Jiee COBEPIIEHHBIX CTPYKTYP, HE SBISAETCS PE3yJIbTaTOM CIIy4ailHOCTH, HO SIBISETCA
nposiBIIeHHEM (YHAaMEHTAIBHBIX 3aKOHOMEPHOCTEH.

CrnenoBaTenbHO, aKTyaleH BOIPOC O TOM, KaAK UMEHHO B CHCTEMax Ha OCHOBE THMAPO-
(GUIBHBIX MOJIMMEPOB MOTYT HPOHUCXOAUTH KAUECTBEHHBIE CKAYKH, pacCMaTpUBaeMbIe Kak
anaror apomopdo3sa [3, 4]. OnpeneneHHble TPEANOCHUTKH ISl TOTO YK€ 3aJI0KEHBI B TE€O-
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pUSIX, ONMUCHIBAIOIIMX (a30Bble Mepexoibl [5] B cHCTeMax paccMaTpUBaeMOro THUIA, HO
MIPUMEHUTENBHO K PACCMOTPEHUIO NIEPEXOI0B U3 KOJIMYECTBA B KAYECTBO TEPMOIMHAMUYE-
CKOE€ MJIM aHAJOTMYHOE €My ONHMCAaHUE CTAHOBUTCSA HEAOCTATOUHBIM.

Haznauenunem HelpoceTeBOi TEOpUH B3aUMOACHCTBUN THAPOMUIBHBIX MOIUMEPOB SIB-
JSIETCSl ONHMCAHHUE HBOJIOLMOHHBIX CKAaYKOB B CHCTEMax Takoro poga. B cooTeercTBuM C
3TOM TEOpHel, IBOJIONMS B CUCTEME, OTBEUAIOIIEH KaTeropuu CI0KHOTO, IPOTEKAaEeT B JBa
srana. Ha mepBoM »Tarie 3BOJIOLMOHUPYET aHAIOT HEHPOHHOW ceTH, 00pa3oBaHHBIN dile-
MEHTaMH CHCTEMBI, a CaMH OHHM OCTAalOTCsl HEU3MeHHbIMHU. IlomdepkHeM, 4TO aHaloOru
HEHPOHHBIX CETeH B CUCTEMaxX Ha OCHOBE TMAPO(QMIBHBIX IOJIMMEPOB MOTYT (DOPMHUPOBATH-
Csl CaMOTIPOM3BOJILHO, B CHITy OCOOCHHOCTEH MAaKpPOMOJEKYI, COCOOHBIX PE3KO M3MEHSThH
CBOE COCTOSIHME (HampUMep, nepexo KIyOok — riolyna). B wacTHOCTH, aHAaTOroM HEHpoH-
HoW cetn Xonduiama sBiafeTca J00as YaCTUYHO IUCCOLUHMPYIONIIAs MaKpOMOJIEKYJIa,
HarpuMep, Ciaboi MOMUKUCIOTH [1]. AHamoraMu HEWpPOHOB B 3TOM CJy4ae BBICTYHAIOT
KapOOKCHJIbHBIE ()YHKIHNOHANBHBIE TPYIIIBI, 8 COCTOSHHIO BBIXOJa HEHpOHa — 3apsj rpyi-
Ibl, 0Opa3yIOLIMHCS 3a CYET AUCCOLMALMHU (JIOTMYECKUI HONb — HET Hapsla, eAMHULA —
€CTh).

DOBOIOIMST HEUPOHHON ceTH (QU3NUECKU pealn3yeTcs uyepe3 N3MEHEHHE CTEICHH BIIUS-
HUS OTHUX 3JIEMEHTOB CHCTEMBI Ha IPYTHE, YTO MAaTEMaTUYECKH OMUCBIBACTCS Yepe3 U3Me-
HEHUE BECOBBIX KO PHUIMEHTOB.

Ha BTOpoM 3Tame paccmMaTpuBaeMoro MexaHu3Ma HBOJIIOIIMY HEMpOHHAs CEeTh HaUMHa-
€T OCYIIECTBIATH BBIOOp 3JIEMEHTOB, HanboJiee MOJIHO COOTBETCTBYIOLIMX HOBOMY COCTO-
SHHUIO CUCTEMBI. PasymeeTcs, HU 0 KakOM II€JICTIOJIaTaHuy B JAHHOM CJIy4ae pedyb He UIET,
¢u3nYecKN TakoW OTOOpP OCYIIECTBISIETCS Yepe3 IMOBBINIEHHE CKOPOCTH 00pa3oBaHUs
3JIEMEHTOB, KOTOPBIE OTBEYAIOT HOBOMY COCTOSIHUIO ceTH. [loguepkHeM, 4TO CpaBHUTENb-
HO HEJaBHO ObLIM OOHApY>KEHBI MaKPOMOJIEKYJISIpHBIE OOBEKThI, KOTOpPHIE, C OJHOU CTO-
POHBI TaKXe SIBJISIIOTCS aHAJIOTaMu HEWPOHHOM CETH, a, C JAPYrod CTOPOHBI, MO3BOJISIIOT
TOBOPUTH O TMPOTEKAaHWU 3BOJIOIUU B pEXUME PEaTbHOTO BpeMeHHu [6]. DTo — ruapo-
¢unbHble MHTEpnonuMepHble acconuatsl (I'UA), [7-9]. TMA npencrasnstor cobol He-
TPUBUAIBHBIA MPOAYKT PEAKIUN MEKIY HEHOHHBIMH IOIMMEPAMU M MOJHUIIEKTPOIUTA-
MU, KOHKPETHO, 3TO - MPOMEXYTO4YHass GopMa MexXIy HEeB3aUMOJCHCTBYIOMIMMHU TOJH-
MEpPHBIMH MAaKpOMOJIEKYJIJaMH U YCTOWUYMBBIMH HHTEPIOIMMEPHBIMH KOMILIEKCAMU U
CHIUTBHIMU NOJUMEPHBIMU CETKAMH.

IpuntumuansaeiM oTiareM [MIA oT paHee M3BECTHBIX MaKpPOMOJCKYJISIPHBIX OO0BEK-
TOB SIBJIIETCSI TO, YTO OHU CYLIECTBYIOT B TUHAMHUYECKOM PEXHME, TOUHEE, OHH INPEICTaB-
JSIFOT cO00M TMHAMUYECKYIO CETKY, CBSI3H MEXIy MOJIEKYJIaMH B KOTOPOH HENpPEphIBHO 00-
pasyrorcs U paspymarTcs cHoBa [7-9]. [loguepkHeM, 9To pupoaa cBs3ei, oOecrieunBaro-
mmx GopmupoBanne ['MA, aHanornyHa npupope cBs3ed, CTAOMIM3UPYIONINX UHTEPIIONH-
mepHble kKomiiekcsl (UIIK). (CymectByet mupoxuii knacc UIIK, crabunn3npoBaHHbBIX BO-
JIOPOIHBIMHA CBSI3SIMH, T€ K€ B3aMMOJICHCTBHS MPUBOAAT U K oOpazoanuio I MA) Otimune
COCTOMT B TOM, YTO CpEIlHEE YHCJIO CBS3CH Ha OTAENbHYIO (YHKIHOHAIBHYIO TPYIY B
I'NA cymectBenHo MeHbIne, yeM B UIIK, mosToMy oHM U HE SIBIISIOTCS CTPOTO CTaOMUIIBHBI-
MH, a MPEJCTABISIOT COOOH TMHAMUYECKHE CTPYKTYPBHI.
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[MomuepkHeM, 4To mpH OOpa30BaHUM BOJOPOAHBIX CBS3EH Mexay QparMeHTaMu
HEOMOHHOW M DJIEKTPOJIMTHOW MaKpOMOJIEKYJ 3aBEOMO MPOUCXOIUT JOKAIbHOE H3MEHe-
Hue ux KoHpurypaiuu. COOTBETCTBEHHO, TAKOE B3aMMOJCHCTBUE MOXHO OIKCHIBATH B
TepMUHAxX 3anucu MH(popMamu (0COOEHHO, €CIM NPUHITH BO BHHUMAaHHE, YTO YACTUYHO
JUCCOLMUPYIOIIME MAaKpPOMOJIEKYJbl IPEICTAaBISIIOT cOo0OM aHajorW Helporpoleccopa
Xondwunga [1]).

CrnenoBarensHo, [ IA MOXHO paccmMaTpuBaTh Kak OOBEKTHI, HE MPOCTO aHAJIOTMYHbIE
HEHPOHHBIM CETSIM, HO TaK)K€ KaK CTPYKTYPBI, B KOTOPBIX HEMPEPHIBHO HIYT IPOLECCHI,
KOTOpbIE MOTYT NPHBOAMTH K TOSBICHUIO CTPYKTYp Pa3lW4HOro THMa. B yacTHOCTH, 3TO
03HAYaET, YTO OT COCTOSHUS 00OBEMITIONIEH CHCTEMBI (CETKH B II€JIOM) OMpEeNsieT To, C Ka-
KO CKOPOCTBIO (DPOPMHUPYIOTCSI IEMEHTHI CTPYKTYP Pa3IUUHBIX Pa3sHOBUAHOCTEH. ITO —
HMMEHHO T€ yCJIOBUS, KOTOPBIE HEOOXOAMMBI Ul TOIO, YTOOBI PEaTU30BAIICS MEXaHU3M 3BO-
JIIOLIMHY, NPUHLIUINAIBHO OTJIMYAIOIIMNCS OT T€X, YTO PAacCMaTPUBAIOTCSA B PaMKax JapBU-
HUCTCKUX TEOPHH.

Taxum 00pa3oM, yke Ha JTaHHOM 3Talle UCCIEIOBAHUN MOKHO YTBEpKIaTh, YTO CyIle-
CTBYIOT MaKpOMOJIEKYJISIPHbIE CUCTEMBI, B KOTOPBIX MOTYT MPOTEKATh SBOJIIOIHOHHBIX MPO-
[ECChI, XapaKTep KOTOPBIX HEMOCPEICTBEHHO CBSI3aH C HEMPOCTEBBIMH CBOHCTBAMHU MaKpo-
MOJIEKYJISIPHBIX OOBEKTOB.
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The question of the specific mechanisms that ensured the emergence of Life on Earth is
still open. Moreover, at present there is every reason to believe that the point of view of the
theories that go back to the Darwinian point of view is erroneous [1]. Life could not have
arisen as a result of random mutations, since it exists in the form of ecosystems that could
arise only as a result of an evolutionary leap.

This issue has a direct practical value in connection with developments in the field of nan-
otechnology [2], since the creation of artificial evolutionary systems can be considered as one
of the most effective tools for obtaining nanostructures through self-organization processes.

Consequently, the question of how exactly in systems based on hydrophilic polymers
can occur qualitative jumps, considered as an analog of aromorphosis [3]. In accordance
with the theory [1], evolution in a complex system proceeds in two stages. At the first stage,
the analog of the neural network, formed by the elements of the system, evolves, and they
themselves remain unchanged. The evolution of the neural network is physically realized
through a change in the degree of influence of some elements of the system on others, which
is mathematically described through a change in the weight coefficients.
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At the second stage of the evolution mechanism under consideration, the neural network
begins to select the elements most fully corresponding to the new state of the system, physi-
cally such selection is carried out by increasing the rate of formation of the elements that
correspond to the new state of the network.

More recently [4, 5], hydrophilic interpolymeric associates (HIA) were discovered
which, on the one hand, are also analogues of a neural network, and, on the other hand, al-
low one to speak of the evolution proceeding in real time. HIAs are a non-trivial reaction
product between non-ionic polymers and polyelectrolytes, stabilized by hydrogen bonds. A
fundamental difference between HIA and previously known macromolecular objects is that
they exist in a dynamic mode, more precisely, they represent a dynamic grid, the bonds be-
tween molecules in which are continuously formed and are destroyed again [4, 5].

Therefore, HIA can be viewed as objects that are not just analogous to neural networks,
but also as structures in which processes are continuously proceeding, which can lead to the
appearance of structures of various types. In particular, this means that the state of the en-
closing system (the grid as a whole) determines the speed with which the elements of the
structures of different varieties are formed. These are precisely the conditions that are neces-
sary for the realization of the evolutionary mechanism, which is fundamentally different
from what is considered within the Darwinian theories.

Thus, already at this stage of the study, it can be argued that there are macromolecular
systems in which evolutionary processes can take place, the nature of which is directly re-
lated to the neuronal properties of macromolecular objects.
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KiioueBnie cioBa: OKCUTUApAT LUPKOHUA, TCICBBIC HAHOCTPYKTYPBI, MOJUMEpPHAsA
OCIIb OKCUruapara, CaMoopranusanus, CliOHTaHHbIC HAHOTOKH, BOJIHOBBIC ITPOLCCCHI.

AnHoTamus. B HacTosmIel paboTe paccMaTpUBaIOTCS HAHOMPOLECCH KaK XUMUYECKHE
OCHOBBHI 00pa3oBaHUs TeJIeBOW HAHOCTPYKTYpPHI BO BpeMsi 00pa3oBaHUS LEMU OKCHUTHAPAT-
HOTO monuMepa. [IpuBoaATCS SKCIIEPUMEHTAIBHBIE NaHHBIE, & UMEHHO, H3MEPECHHSI CIIOH-
TaHHOTO TOKA, BHI3BAaHHBIC N3MEHEHUSIMH MOIIHOCTH MOJSPU30BAHHOTO JBOMHOTO 3JIEKTPHU-
YECKOTO CJIOS TeJIsl.

BBenenue

Ecnmu nmomectuts B HEIaBHO HpHFOTOBHeHHBIﬁ rejib OKCcuruapara peaxKoro mMeraiia
YTOJIbHBIC 3JICKTPOAHIL, COCI[I/IHéHHI:IC MCKIOY coboit qucpes3 quCTBHTCHLHLIfI aMIiIepMeTp, TO
MOXXHO O6Hapy)KI/ITL BO3HUKHOBEHHE HEOOIBIIOI0 QJICKTPUYCCKOI'O0 TOKa MCKAY I3THMHU
SJICKTPOJaMHU. Tok 1Mo BemuunHE HCBCIIHK, U KoJIeOJIeTCS OT AOCCATBIX HAHOaAMIIEPa OO0 I10JI0-
BUHBI MUKpOaMIi€pa, MMoTCHIaJI, COOTBCTCTBYIOH.[I/Iﬁ TOKY, MOXXCT OOCTUTATh 0.2 BomsbT.
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SIBnenue 370, ¢ OAHON CTOPOHBI, MPEACTABIAETCS HEOXKUIAHHBIM, a C APYrol cTopo-
HBI — OKCHTHIpAT TeJsl PEIKOT0 MeTajula MpeCcTaBiIsieT co00il JITMHHBIE TOJISPHBIE MOJe-
KyJIbl. MeXMUIIETUIIpHAS KUIKOCTh COJEPXKUT JETKHUe (hparMeHThl KOJUIOUAA ¥ OTACIbHbIC
THIIPaTUPOBAHHBIE MOHBI, OKPYKEHHBIE «pyOamkoi» u3 Monekysn BoAsl. bomee Toro, co-
TJIacCHO JIF0OOMy yueOHuKY, ciiou ['yu-llltepHa okpys>keHbI OONBIIMM KOJTUIECTBOM HOHOB —
Y BIIOJTHE MOYKHO OXKHJIaTh, YTO B JTAHHOW CUCTEME BO3HHUKAET TOK.

OTMeTHM TaKke, YTO TAKOE K€ SIBIICHHE BO3SHHUKAET B JIFO0OW MONAPHOHN KHUIKOCTH — B
TOM YHCIe ¥ B Bojie. HO B HEMOJAPHBIX )KUIKOCTSX 3IMEKTPUUECKOTO TOKA HE BO3HUKAET.

Bo3nukaromuii caMOTIPON3BOILHBI TOK HEMOCTOSHEH M KoJjieOnercs. JTH KojaeOaHus
MIpeJCTaBIIAETCS pa3yMHBIM yBs3aTh ¢ Teopueid AJIDPO, npenmnonoxus, 4TO BOZHUKAIOIINE
TOKHM O3HAUYaIOT NOCTOSIHHBIE U3MEHEHHUS, TPOUCXOAAIINE B KOJUIOUAE — CIUMAHUE KPYITHBIX
YaCTHIl U BBHICBOOOXKIEHHE MPHU ITOM JETKUX HOcuTenei 3apsima. CiegoBaTeNbHO, 3aMephl
CaMOIIPOM3BOJIBHBIX TOKOB MO3BOJISIOT HAM CYIUTHh O IpOIeccax B IMOJIAPHOM reiie — CKa-
JKeM, O CTapEHHUH TeJisl, @ TO MOXKET OBITh UCIOJIB30BAHO B MPOMBILIJICHHOCTH U HCCIEAO0-
BaHUsX. Llempio HacTOAMIEeH paOOTHI SABISIETCS OKA3aTENBCTBO TOTO, YTO MPOIECC SBISIETCS
TUHAMHYECKAM U JIMIIh B OYEHb HEOOJBIION CTEIeHN — Ciay4aiHeIM. BTopas mems — Boc-
CTaHOBJICHHE 0 MMEIOIIMMCS JaHHBIM aTTPAKTOPOB Ipoliecca. TpeTes — comocTaBieHHe
XapaKTePUCTUK aTTPAKTOPOB M BBIBOJIBI U3 ATOTO CPABHEHUSI.

IKcnepuMeHT

IlomecTM B KOJUIOMZ ABa IUIATMHOBBIX IEKTPOJAA, KOTOPBIE COEIUHHMM 4Yepe3 aMIep-
MmeTp. B Takom ciydae snexkrpudeckas nenb OyJeT 3aMKHYTOH 1 He OyJeT COAepKaTh KaKhX-
00 UCTOYHUKOB TOKA, KPOME HUCCIIEIyeMOT0 KOJUIOMIa OKCHTHIPATa PEIKOT0 MeTala.

[IpunnunuaneHas cxema Lenu u3o00pakeHa Ha puc. 1.

W3 pucyHka crnenyer, 4TO HMKAKHX BHEHIHHX II0
OTHOILIIEHUIO K KOJUIOMJHOMY BEIIECTBY HCTOYHHUKOB
TOKa HET, U U3MEPEHHS MPOBOAATCS TOJIBKO TEX TOKOB,
KOTOpBIE€ BO3HUKAIOT B KOJUIOWAHOM BEILECTBE.

Teneps onmmem OoJiee TOAPOOHO TPOIEAYPY TPHU-
TOTOBJIEHUS KOJUIOMAA OKCUTHIpATa PEAKOro MeTala.

I'enu oxcuruppata LUPKOHHS CUHTE3UPOBAIN U3
COJIe OKCHXJIOpHAA LIMPKOHUS NOOABICHUEM B CHCTe-
My pacTBOpa €IKOro HaTpa WJIM aMMHaKa MpH Ompee-
Puc. 1. TlpunupnuanibHas cXeMa  nempmpx ycnoBusx: pH = 9,25; kommuecTBo mo0aBise-

H3MEPUTENLHBIX MPHOOPOB: Moro mupkorus n = 0,00094 monb. I8 OKCHTHAPATOB
1, 2 — niaTMHOBLIC ONEKTPOABL 10-  PYTUX METAJIOB - XKelle3a, 0J0Ba, HTTPUS U JIP. - BbI-
MCIIEHHEIC B NPOGUPKY C KOMIOH-  Gunanacy, cxomHas MPOLELYPA MPUrOTOBICHHS OKCH-
JIOM, 3 — mpoOHpKa ¢ KOJUTOMIHBIM
BCIICCTBOM, 4 — IOYHT K HU3MECpH- FHHpaTa' o
TEJIBHOMY MPUOOpY (PE3UCTOp C He- YCTpOI/ICTBO T4 U3MEPEHUA UMITYJIBCHOT'O IOJIAPH-
GOJIBIIMM CONPOTHBIIEHHEM), 5 — aM-  3aLMOHHOTO JJIEKTPUYECKOTO TOKA COCTOSUT M3 IOJION

TepMeTp TpyOKu (oHa oTMedeHa nudpoii 3 Ha puc. 1, Ha KOHIAX

KOTOPOM 3aKPEIUISIN KPYyTIble TUITATHHOBBIE AJIEKTPOIBI
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(R=0,4 cm), cm. pucyHok 1, anektpoas! orMedeHsl udpamu 1 u 2. KoHTakThI 37€KTpOIOB
HNOJKITIOYAIU K 3JIEKTPOHHOMY PErHCTpUpYyIolleMy OJOKy, Ha PUCYHKE 1 OH OTMEYeH Kak
amIepMeTp H rnomMedeH nudpoit 5. CBEKENPUTOTOBICHHBIH Iellb MOMEIIAIH B IOy TPYO-
Ky (BMecTe ¢ TpyOKoii otMeueH nudpoit 3 Ha pucyHke 1). PaccrosiHue Mexay anexTpogamu
cocraswio 7,0 cMm nmnu Mmensuie. Ilpu sToM sueiika, comepkaiias reib, 3aMbIKalach HAKO-
POTKO Yepe3 MIyHT (oTMedeH Iudpoit 4 Ha pucyHke 1) u ammepMerp (OTMEUEH Ha PUCYHKE
1 mudpoii 5), BennurHa BHIXOAHOTO CONPOTUBJICHUS ObUIa HE3HAYUTEIbHOH. TOK, BO3HU-
KaloLM{ B CHCTEME, 3aMEpsUIM Ha CIICLHaIbHOM 3JIEKTPOHHOM O0OPYJOBaHUHU C YacTOTOM
OTpoca CUCTEMBI 5 pa3 B CEKYHIY. DKCIIEPUMEHT IPOBOIMIN B TedeHHe 6 dacoB. Cxema-
TUYHO TIPUOOP M300pakEéH Ha pUCyHKe 1.

CrnenmanbpHOEe 000pynOBaHUE (aMIepMeTp, OTMEUeHHBIH mudpoit 5 Ha puc. 1) mpen-
CTaBJISIET COOOM 3IEKTPOHHYIO cHucTeMy Ha ocHoBe mpuOopoB L-CARD wmmm ZLab [1].
[1nommane 3MeKTPOI0OB COCTABISAET MPUMEPHO OTUH KBaJpaTHBIN caHTHUMETp. YacToTa omnpo-
ca AMEKTPOHHOTO U3MEPUTENBFHOTO Mprbopa — 5 pa3 B CEKyHIY.

Pe3yabTaThl H3MEpPEHUH

Mexny AByMs 3aMKHYTBIMM HAaKOPOTKO JIEKTPOJAaMH BO3HHKAET HJIEKTPUUECKUH TOK,
KOTOpBI HOCHUT, NMO-BUAMMOMY, CIy4alHBIA Xapakrep. Bemnumna Toka komebnercs OT
1-2 HA 1o 0,5 MxA. HanpspkeHre, BOZHHUKAIONIEE MEXITY ICKTPOAAME, MOXKET JOCTUTATh
0,2 BoasT.

JlaHHBIE TapaMeTpbl CUCTEMBI COXPAHAIOTCS! Ha MPOTSHDKEHUH HECKOJIBKUX MECSILEB, IPU
3TOM KoJIeOaHHs BEJIMYUHBI TOKAa MOTYT MEHATh CBOE 3HaUECHHUE, MEHSSICh Ha OT 5-10 HA 1o
0,5 MKA, aMIUINTy1a U3MEPEHHOT'O TOKa HE 3aBUCUT OT MPOAOKUTENIEHOCTH 3KCIIEPUMEH-
Ta, 1 MOXXET OBITh paBHa 5 HA B NepBBIN JeHb dKkcniepuMenTa, u 0,1 MkA Ha 60-b1it. [Ipu
3TOM MOTYT BO3HHMKATh €IMHOBPEMEHHBIE CHJIbHBIE TOKOBBIE BCILIECKU, JOCTHIAIOLINE HA
ypoBHe GoHa B 5 HA BennuuHbI B 0,2 MKA.

Ecnu 0603peTs rpaduku 3aBUCUMOCTH TOKa OT BPEMEHH, TO MPOLIeCC Ha MEPBbI B3I
NPEACTaBIAETCS MOTHOCTBIO CIIyYaHbIM, paJuKalIbHO MEHSIOLIMMCS M30 IHS B AeHb. [lpu
3TOM BHU3YQJIBHO CJI0)KHO OTJIMYHUTH TOKOBBIE I'PaQUKH TOKOB AJISI OKCUTUAPATOB PA3IHMYHBIX
MeTasuioB. J[Ba pa3nuuHbIX rpaduka TOKa AJ KOJIOWIa OKCUTHAPATa 0J0Ba IPUBEIEHBI Ha
puc. 2.

OtMeTnM, 4TO TpauKu Ha pUCYHKE 3 CO3MAIOT BIIEYATIICHHE TPOIIecca, Pa3BUBAOIIIC-
rocsi pe3Ko, CHIBHBIMH IepenagaMyu. JTO BIEUATIEHNE MOJHOCThIO HE COOTBETCTBYET Je-
CTBHUTEJIBHOMY XapakTepy Ipolecca U 0O0yCIOBICHO O4YeHb OOJBIIUM KOJIMYECTBOM JKCIIe-
PUMEHTAJIBHBIX TOYEK, HIOMEIIEHHBIX Ha Ipa(yK: SKCIO3ULIUS AIUTEIIbHAS, U3MEPEHHS UAYT
6 4acoB M0 5 3aMepoB KakIyr ceKyHIy. [loaToMy Ha KaXJIOM W3 TpapuKOB MOMEIIASTCS
90 000 sxcriepuMeHTaNbHBIX TOYeK. VX Hallo)keHue Opyr Ha Apyra U co3JaéT BIEYATICHHE
Pe3KuX CHIBHBIX KosiebaHuil. B neiicTBUTENBHOCTH Tpouecc MAET XOTS U CIydailHO, HO
OUCHb IIJIABHO, PE3KUE U3MEHEHHsI TOKa KpaliHe peaxu. Y, eciay mbITaThCsl ONPEAEIUTh CIIy-
YallHBIN Mpolecc U3MEHEHHs TOKa B KOJIOUAE, TO Oojiee Bcero ymecTHa (pasa — «MeJieH-
HO MEHSIOLIUICS CIy4YailHbIA MpoLecey.

OKCIEePUMEHT IIPOBOANICA AJIUTENBHOE BPEMs — Ha MIPOTSKEHUH 3-X MECSLEB.
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Puc. 2. 3aBEUCHMOCTBH IUIOTHOCTH CHJIBI TOKa (HA) OT BpPEMEHH, C
(Ha TecToii ACHB):

a — rpaduK 3aBUCUMOCTH CHIIBI TOKA Ha MPOTSDKEHUH 6-M 4acoB Ha 6-0i JIeHb;
6 — HavyaIBHBIHA (parMeHT 3TOro ke rpaduka (MOMEeIEH s HarJIsTHOCTH)

Tpatuk " TOKa OT BpeMeHH ©parmeHT rpachHKa 3aBUCHM OCTH NNOTHOCT I TOKA OT BPEMEHH
07

| B HaHoamnepax
| B HaHoaMnepax

25
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 o 50 100 150 200 250 300 350 400
1, B cekyHaax 1t & cexynnax

a 6

Puc. 3. 3aBUCHMOCTb IUIOTHOCTH CHIJIBI (HA) TOKa OT BpPEMEHH, C
(Ha cenpMOH J1eHb)

a — rpadyK 3aBHCHMOCTH TOKAa Ha INPOTSHKEHHH 6-M 4acoB Ha 7-OM JICHB;
6 — Ha4YaNBHBIH (parMeHT 3Toro xe rpaduka (MOMEEH 1JIsl HArJISITHOCTH)

Kak HecnoxHO BUIETh U3 PUCYHKOB 2 U 3 JaeKO HE OUYEBUAHO, YTO MEKAY ITUMH Ipa-
(mKaMu ecTb YTO-TO 00IIee, XOTS ITO 3aMEPhI TOKA Ha O-bIe U 7-bIe CYTKH.

Oco0eHHOCTD 3TUX TPaUKOB: 1O BUAY (PYHKIMH MOKHO MPEATIOIOKUTE, YTO (QyHKIIHS
HeTJIajKas, TO eCTh €€ MPOM3BOJHAS MOXKET MMETh Pa3pbIBBI MEPBOTrO poja. SBisiercs iu
3TO CIIEICTBHEM IIIyMa MU MPOLiecC Ha CaMOM Jielie He TIaJ0K?

C npyroii cTOpoHBI, U3 PUCYHKA 3 BHIIHO, YTO IIIyM JEHCTBUTEIHHO IIPUCYTCTBYET.

Hanee, ecnu paccMOTpPETh Pa3HOCTH MEXKIy COCEJIHUMH YIEHAMHU YHCIIOBOTO Psa, TOo-
JYYEHHOT'O SKCIIEPUMEHTAJIBHO, TO HECIOKHO 3aMETHTh, YTO €r0 YICHbI OTIUYAIOTCSI POBHO
Ha 0.031 HA. Bo3MOXHO, 3T0 00YCIIOBIEHO KOHEYHOH TOYHOCTHIO H3MEpPEHUi mpubdopa.

Bompoc o Bo3moxHOW HemudepeHITNPYEeMOCTH U3MEPEHHON (YHKIIMHA XOTEIOCh OBI
paccMaTpuBaTh OTIENBHO, TaK KaK OH CBs3aH ¢ Monenbio. B Hacrosmiel pabore orpaHu-
YUMCSI TTIAIKOH MOJIEBIO — OyIeM CUMTATh, YTO HETJIQJAKOCTH SBJISIOTCS CIEICTBHEM HAJH-
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4rd IIyMa, BbI3BAHHOI'O0 Kak KOHEYHOM TOYHOCTBIO HBMepeHI/Iﬁ, TaK 1 HEC OTHOCAIIUMHUCA K
JCITy SABJICHUSIMU.

BriBoabl

AKTyanmpHOH TIpo0JIeMON COBPEMEHHOW XWUMHUH SIBIIICTCS M3yUEHHE CTPYKTYPHI TeleH
OKCUTUAPATOB TAXKCIIbIX METAJIJIOB U e€ U3MeHeHU BO BPEMCHHU.

HccnenoBanue CBOWCTB Telici OKCUTHIIPATOB TSDKEIBIX METAIIOB, HApPUMEp, IIHUPKO-
HUS, OJIOBA, YKEJle3a, AIFOMUHUS, HTTPUAA U T.J., Pa3TUYHBIMA METOJAaMH MTO3BOJIUT B OyIIy-
IEM MOJYUYUTH pa3InNIHbIC MOI[I/I(i)I/IKa]_II/II/I CBOMCTB Tejieil 1 X XapaKTEpPHUCTUK, B TOM YHUCJIC
CTaOMJIBHBIX BO BPEMEHH, a TAKXKE IMO3BOJIMT TIOHATh MPUPOJLY Teliell HEOpraHMYECKUX I10-
JUMEPOB, XUMHUYECKUX MTPEBPAIICHAN B TIOJMMEPHBIX IETISX.

B pannux nccnemoBanusx npodeccopa Cyxapesa 10.M. [2] Oputo MOKa3aHo, 9TO B Te-
JISIX OKCUTHJIPATOB TSKEIBIX METAJIOB MPUCYTCTBYIOT CAMOIPOU3BOJILHBIC BBITUICCKH AJICK-
TPUYECKOTO TOKA, BHI3BAHHBIC HOHHBIMI HAaHOKJIACTEPHBIMH JIBUKCHUSMU B TEJIE.

MmenHO, aHAIN3 TOKOBBIX BBIIIECKOB, X MPUPOABI M MEXaHN3Ma BO3HUKHOBEHHS, 103~
BOJISIET JIETaJbHO HCCIIEIOBATH DBOJIOIMIO M IPOIECCHl CTPYKTYPOOOpa30BaHUSI B TellsiX
KOJUTOUTHBIX CUCTEM, CHHTE3UPOBAHHBIX B PA3JIMYHBIX YCIOBUSAX.

N3ydyeHne KOMIOWIHBIX CHCTEM MMEHHO C TOYKH 3pEHHUS BO3HHKHOBEHHS B HUX BHI-
MJIECKOB AJIEKTPUUECKOTO TOKA (ABMKCHUE 3aPsDKCHHBIX YaCTHI) SIBIISIETCS OTHON U3 MEPBO-
CTETICHHBIX 3a]]a4 B COBPEMCHHON XUMUH.

JIMTEPATYPA

1. Yuri I. Sucharev. Nonlinearity of Colloid Systems: Oxyhydrate Systems. Switzerland, UK,
USA: Trans Tech Publications. 2007. 433p.

2. Cyxapes 0. U., MapkoB b. A. HeinHeIHOCTS resieBbIX OKCUTHIPATHBIX CHCTeM. — EkaTtepuH-
oypr: YpO PAH, 2005. — 468 c.

BUOTI'PA®UA

CYXAPEB IOPUM UBAHOBWUY. 4 paboTaro B 00J1aCTH HAHOTEXHOJIOTHUH U CIIelra-
n3upyock B oOmactu ¢usmueckod xumud. JlomkHOCTB: mpodeccop, A.X.H., Kadeapa
“Hanorexnomnoruii”. 'OY BIIO «YensOuHCKui TOCynapCTBeHHBIH yYHHUBEpPCHUTET», Yems-
ounck, Poccust. JlokTop XuMuyeckux Hayk ¢ 1998 .

OO0nacTe HayYHBIX HHTEPECOB — MEXaHU3M (POPMOOOPA30BaHUS OKCUTUAPATOB THKETBIX
METaJUIOB; AaHTHOAKTEepHaIbHAS AKTUBHOCTh HAHOKJIACTEPOB OKCUTUAPATHBIX CUCTEM.

TXAUW BAJIEPUN JIMATPUEBUY. S paGotato B 061aCTH MeMIMHBI H CHEUHaTN31-
pytock B obmactu xumun. JlomkHocTh: 3aB. kKadpenpoit Xumun. ['BOY BIIO "Ypanbckas
roCyIapCTBeHHAs MEIUIIMHCKas akajgemus" MUHUCTEpCTBa 3PAaBOOXPAHEHUS M COIHAIb-
HOTO pa3BuTusa Poccuiickoit @eneparum,r. Exarepunoypr, Poccwus.

JoxTop xumuueckux Hayk ¢ 1998 r.

OO0nacTe HayYHBIX HHTEPECOB — MEXaHU3M (POPMOOOPA30BaHUS OKCUTUAPATOB THKEIBIX
METaIJIOB; aHTHOAKTepHalbHAS aKTUBHOCTh HAHOKIIACTEPOB OKCUTHIPATHBIX CHCTEM.
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AITAJINKOBA NHHA FOPBEBHA. 4 paGotaro B 006J1acTH HAaHOTEXHOJIOTUH U CIIELHU-
aTM3UPYIOCh B oOacth pusuwdeckoit xumun. JlomkaocTh: gorneHT. ®I'KBEOY BITO ®unmman
Boennoro Yue6no-Hayunoro Llearpa Boenno-Bozaymasix cun

“Boenno-Bo3nyminas Axagemus” B . Uensiouncke, Poccust.

Houent ¢ 2006 r.

OO0acTh HAyYHBIX HHTEPECOB - MEXaHU3M (HOPMOOOPa30BaAHUS OKCUTHIPATOB TSKEITBIX
METaIIJIOB; aHTHOAKTEepHaIbHasl AKTHBHOCTh HAHOKJIACTEPOB OKCUTHIPATHBIX CUCTEM.

ATIAJIMKOB BUTAJIMM OJIETOBUY. CrymeHT ABTOTPakTopHOTo (haKyibTera,
IOVpI'Y. S pabotaro B 0671aCTH HAHOTEXHOJIOTHH U CHCIHAIIM3UPYIOCH B 00JIacTH puznde-
ckoit xumuu. ®I'BOY BIIO «HOYpI'V» (HUY) denepaibHoe rocyaapCTBEHHOE OFOIKET-
HOe 00pa3oBaTeNbHOE YUPEKICHUE BBICIIETO MpodeccnoHanbHoro oopaszoBanusi «HOxHO-
VYpanbckuii TOCYIapCTBEHHBI YHUBEPCUTET» (HAIMOHAIBHBIA HCCIEIOBATEILCKUNA YHU-
Bepcurert), Yensounck, Poccusi.

Crynent 4 xypca, OYpI'Y.

O0macTh HAyYHBIX MHTEPECOB - MEXaHU3M (OPMOOOPA30BaHMS OKCHTHAPATOB THKENBIX
METaJlJIOB; aHTHOAKTepHaIbHasi aKTHBHOCTh HAHOKJIACTEPOB OKCHTHIPATHBIX CUCTEM.
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COLLOID-CHEMICAL NANOPROCESSES BASED ON OXYHYDRATE
SYSTEMS OF RARE-EARTH ELEMENTS
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organization, spontaneous nano-currents, wave processes.

The present paper dwells upon the nanoprocesses as the chemical foundations of for-
mation of a gel nanostructure (by the example of zirconium oxyhydrate) at the time of
formation of oxyhydrate polymer chain and develops electrophoretic (diffusional) concep-
tions related to the phenomenon of self-organization of non-equilibrium oxyhydrate gel.
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Let us contemplate general colloid conceptions first in order to further consider behavior
of the ion fluxes in colloidal matter under conditions that are far from equilibrium. Ion flux-
es are example of nanoprocesse, which take place in the gel systems. All macromolecular
colloid structures of oxyhydrates are surrounded with a polarized diffuse double electrical
layer [1]. The double electrical layer is formed because some of the ions are absorbed by the
gels’ matrix (potential-determining layer), while ions of the opposite sign stay in the inter-
micelle liquid to form the double electrical layer around the macromolecule.

The macromolecules of an oxyhydrate gel, as it was proven by quantum chemical cal-
culations [2, 4], form a great number of varied conformers, and their shapes and structures
can change under the effect of the surrounding medium even at room temperature [2]. At
that phenomena of destruction and polymerization play not a small role as they also create
a variety of conformers. That is why the macromolecular structures are capable of nearly
instantaneous realignments at the temperature 298 K as a consequence of low potential
barrier.

The continuous growth of the chains and their discontinuous disrupture secure periodici-
ty of gel properties in time and emersion of directed flows of the ionic-clustered particles.
Such a harmonious noise, as well as the noise in biological neurons, externalizes in the form
of exploding behavior of the charged surges in inorganic oxyhydrate systems. This phenom-
enon is known as stochastic resonance. Presence of a stationary noise in excitable systems
results in genesis of a new time scale that is the average time of excitement of the spikes
(i.e., ion-flow surges). At that the excitable systems that feature the noise exhibit the coher-
ent resonance effect. Oscillatory nature of the spike flow surges of clusters is, in fact, the
evidence of conformation and structure diversity of gel.

Mathematical model reckons ejective periodical disturbances of the gel system, which
determines extended current expulsions a peak character.
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BJIUSHUE HAHOIIOPOIIIKOB HA POCT PACTOPOIIIN HATHUCTOM

B.B. Txaii, C.H. Heyiimun, B./l. Txaii

DI'EOY BO YI'MY Munzopasa Poccuu, 2. Ekamepunoypz
vthay@mail.ru

N3yueHno BiIusiHUE HAHOMOPOIIKOB Ha POCT pactopomiu narHuctoi. [lokazano, uto
HanOoJIbIIIee BIIMSIHUE HA ceMeHa PacTopory NITHUCTON 0Ka3allo BRBIMAUYNBAHHUE UX B BOJIC
B TeyeHnu 60 MHH, TaK KaK MPH JaHHOW SKCIIO3UI[MH YCTAHOBJICHO HAaWOOJbIICe KOJIUYE-
CTBO MTPOPOCTKOB HAa HAYAJBHBIX TaNax 3aKJIaJK{ Ha IpOpaIliBaHKe.

Hawnny4mmuit pe3yapTar mo KOIW4ecTBY MPOPOCTKOB Ha KOHEYHOM JTare Nald dTH Ke
ceMmeHa.

Hanoxkpucranniudeckne MeTalutbl, 00Jaaas YHUKAIBHBIME CBOHCTBAMH, MOTYT HUCIIOJb-
30BaThCs Kak OmorpernapaTsl HOBOTO IMMOKOJISHHS, K TOMY K€ OHH DKOHOMHYCCKH BBITOTHEI
BJIUSIIOT HA TOBBILICHUE MPOJYKTUBHOCTH CEIBbCKOXO3SIMCTBEHHBIX PACTEHUM U )KMBOTHBIX.
OrnuntensHON ocobeHHOCThIO Y [ITIM siBnsieTcs MX maiasi TOKCUYHOCTD TI0 CPaBHEHUIO C
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COJISIMHM METAJUIOB U CIIOCOOHOCTD MPH OYEHb MAJIBIX 103aX aKTUBU3UPOBATH (PU3HOIOTHYE-
CKre 1 OMOXUMHYECKHE TIPOIIECCHI.

WzydeHo BrusiHEE PacTBOPOB BOBI, COAEpIKalllell HAHOIOPOILIKHY XKelie3a U cepedpa, Ha
SHEPIUIo IpopacTaHus ceMsH «PacToponiy NATHUCTON» U KOJIMUYECTBO MPOPOCIINX CEMSH
Pacroponum natauctoit. Bpems skcnosuuuu coctaisio: 30 muH, 60 muH u 90 MuH.

ITonydeno, 9yTo HanOoJsblllee BIWSHUE Ha CEMEHAa PacTopommy MATHHUCTON oOKa3ajo
BBIMa4uMBaHHUE UX B BOJE B TeueHUU 60 MMH, TaKk KaK NMpU JaHHOW 3KCIO3UINM YCTaHOBIIE-
HO HamOOJbIlIee KOIUYECTBO MPOPOCTKOB HA HAYaJIbHBIX dTanax 3akKJIaiKd Ha MPOpaIlu-
BaHHe. Hamrydmmii pe3yinpTaT 1o KOJHMYECTBY MPOPOCTKOB Ha KOHEYHOM 3Tare Jajii 3TH
K€ CeMeHa.

Haunmensiee BnusHIE JaHHOTO pacTBOpa Ha BCX0KECTh CEMSIH PaCTOPOIIIY MATHUCTOM
YCTaHOBJIEHO TIpH dKcrio3uin 60muH. [Ipu manHON sKCcno3ummy HabIIOAAETCs TOSBIICHHUE
MEPBBIX POPOCTKOB Ha 4 JeHb MOCye 3aKJIaJKH, KOTOPOe Ha 5 IeHb XapaKTepu3yeTcs 3Ha-
YUTENILHBIM YBEJIMYEHNEM KOJIMUYecTBa Mpopocunx ceMsH. Ho yxe Ha 7 neHp HabmomaeTcs
HE3HAUYHTEIbHOE W3MEHEHHe, Mepexojsilee Ha 8-0i NeHb B crabmibHOe cocTosHue. llo
CPaBHEHHUIO CO CTAaHAAPTOM NpPH AAHHOM SKCIIO3UINH Y CTaHJAPTHOTO pacTBOpa HabIoaa-
eTcs pe3yJsbTarT, JIydlle, 9eM Mnpu 00padoTKe pacTBOPOM, COJEpKalleM YacTHIbI TOPOIIKA
Kenesa.

[Ipu sxcrio3nnmu 90 MUHYT KOJMYECTBO MPOPOCTKOB HA HAYAIBHBIX 3TAllaX XapaKTepH-
3yeTcsl He3HAUUTEIbHBIM POCTOM, HO TeM HE MEHee Ha 5 JieHb HaOIro/laeTcsl pe3Koe yBEIu-
YeHHE KOJMYECTBO MPOPOCUIMX CEMsIH, YTO TaKke HaOmomaeTcss mpu oOpabdoTKe ceMsH
cramaptoM. Ha mocrmemyronmx 3Tamax yCTaHOBIEHO IMOCTENEHHOE yBEIWYCHHE KOJIHYe-
CTBa MPOPOCTKOB, HO 3aT€M IOSBICHHUE HOBBIX NMPOPOCTKOB MPEKpaIIaeTcs U Ha 3aBeplia-
IOLINX dTanax ocraercs: 0e3 N3MEHEHHH.

Jusa sxcriozunuu 30MUH XapakTepHO HauOOJbIIIee BIUSHUE UCCIEAYEMOTO pacTBOpa Ha
SHEPIUIO MPOPACTAHUS CEMSAH PACTOPOIIIN NMATHUCTOW. HauanbHbIN 3Tan xapakTepusyercs
HE3HAYUTEIHHBIM KOJIMYECTBOM MPOPOCTKOB, KOTOPHIH 3aTeM Ha 5 JeHb cMeHseTcs Oonee
MPOTrPECCHUBHBIM POCTOM, KOTOPOE MOXKEM TaKKe HaOMIOJaTh B NAHHBIM MEPHON y CEMSH CO
CTaHmapTHBIM oOpasnoMm. [Ipu ToMm, 9TO Ha HadYaNBHBIX dTAalax HAONIONATH 3HAYUTEIHHBIA
pOCT, y’Ke B cepeiMHE JAaHHOTO 3KCIIEPUMEHTA MOSIBIIEHUE HOBBIX MTPOPOCTKOB MPAKTHYECKH
3aBEpIINIIOCE.

CpoaHasi TA0JIM1Ia 10 PACTBOPaM

JlHU ¢ MOMEHTA 3aKJIaIKU

1|3 4 5 6 7 8 10 11 12 13 15 16

Boma | —| 64 | 164 | 343 | 369 | 439 | 460 | 476 | 476 | 479 | 482 | 483 | 485
P-pcFe | - | 4 22 | 171 | 241 | 304 | 323 | 348 | 349 | 349 | 354 | 354 | 355
P-pcAg | —| 19| 62 | 212 | 285 | 322 | 334 | 355 | 355 | 361 | 365 | 369 | 372
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3akiaroueHue

OrmnuutensHOl ocoOeHHOCTRIO YIIIM siBisieTcss ux Majnas TOKCHYHOCTh 10 CpaBHE-
HUIO C COJISIMH METaJUIOB U CIIOCOOHOCTH MPH OYeHb MAIIbIX J103aX aKTHBH3UPOBATh (U3HO-
JIOTUYECKUE U OMOXUMUICCKUE TIPOIIECCHI.

PacTBOpBI BOJIBI, COMEprKaIIe HAHOIIOPOIIIKH JKejie3a U cepedpa, OKa3bIBaIOT BIMSHUE HA
SHEPIUIO MPOPACTaHUA CeMsH «PacToponiy NATHUCTON» U KOJMYECTBO MPOPOCIINX CEMSH.

Hawubonpimee BiussHEE HA ceMEeHAa PacToponIy MATHHUCTOW OKa3ajo BEIMAYMBAaHUE WX B
Bojie B TeueHuH 60MuH. [Ipu maHHONW 3KCIO3UIIMH YCTAHOBIECHO HAMOOBIIEE KOJUIECTBO
MIPOPOCTKOB HA HAYANbHBIX 3Talax 3aKJIaJKu Ha MpopaiuBanue. Hanmyummii pe3yasTaT mo
KOJIMYECTBY IIPOPOCTKOB HA KOHEYHOM 3Talle JaJld 3TH K€ CEMEHA.

JIMTEPATYPA

1. SIBopoBckuii H.A. TlonyyeHue ynbTpaaucrnepcHbIX Mopoiukos // M3B. Beicul. y4. 3aB. dusm-
Ka. — 1996. —Ne 4. — C. 114-136.
2. PaiikoBa A.Il., [Tanuukun JI.A. [IpeanoceBnas oopadotka cemsit // Jokin. TCXA, M., 2000
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41 paborato B 00J1acTH METULMHBI U CIIEHAIH3UPYIOCh B papmanuu. PaboTaro mpoBu-
3opoM B EMVII «3mopoBse» 1. EkarepunOypr. O0macTh MOMX HayYHBIX HHTEPECOB BKIIIO-
gaeT apMaruio U 00IeCTBEHHBIC HAyKH.

INFLUENCE OF NANOPOWDERS ON HEIGHT OF SPOTTED THISTLE

V.V. Tkhay, S.I. Neuimin, V.D. Tkhay

Ural State Medical University, Ekaterinburg
vthay@mail.ru

Annotation. Nanocrystalline metals, possessing unique properties, can be used as bio-
logics of new generation. The distinctive feature of Y/IIIM is their small toxicness as com-
pared to salts of metals and ability at very small doses to activate physiological and bio-
chemical processes.

Influence is studied of solutions of water, containing nanopowders of iron and silver, on
energy of germination of seed of "spotted thistle" and amount of germinating seed of spotted
thistle. Time of display made: 30, 60 and 90 minutes.

It is got, that most influence on the seed of spotted thistle rendered steeping of them in
water in the flow of 60 minutes. At this display the most of plantlets is set on the initial
stages of bookmark on sprouting

The least influence of this solution on the germination of seed of spotted thistle is set at
the display of 60 minutes.
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At a display 90 minutes the amount of plantlets on the initial stages is characterized an
insignificant height. But on 5 day there is a sharp increase amount of germinating seed.

For the display of 30 minutes most influence of the investigated solution is character-
istic on energy of germination of seed of spotted thistle. The initial stage is characterized
the negligible quantity of plantlets, that after on 5 day is replaced by more progressive
height.

Thus, nanopowders can be recommended for labilizing of process of germination of
seed of spotted thistle.

REFERENCES

1. SIBoposckuii of H.A. Receipt of ymprpamucnepcubix powders // of W3B. Bblcui. yd. 3aB.
Physics. — 1996. — Ne 4, — C. 114-136.
2. PaiixoBa of A.I1., ITannukun of JI.A. Preseed treatment of seed // of Jloxn. TCXA, M., 2000.

BIOGRAPHY

I work in area of medicine and specialized on pharmacy. I work as a pharmacist in
"Health" Ekaterinburg. The area of my scientific interests includes pharmacy and social
sciences.

CTABMWIN3ALIUA NIEPECBIIEHHBIX PACTBOPOB
JEKAPCTBEHHBIX BEHIECTB U1 CO3JAHMS KHAKOU
JJEKAPCTBEHHOU ®OPMbI TPUA3ABUPUHA 10%

B.JI. Txaii, O.A. Jlynoposa, A.FO. ITerpos'

1 . N .
Ypanvckuii I'ocyoapcmeennwiii Meouuunckuii Ynueepcumem, kagp. papmayuu,

vthay@mail.ru

AHHoTanus. M3yyeHo BiausHue 100aBICHUS PAa3IUYHBIX BEIIECTB, a TAKXKE W3MEHEHUS
UCIIOIb3YEeMOM COJIM JIEKAapCTBEHHOTO IIpenapara Ha CTaOMIBHOCTh €ro pacTBoOpa IpH Xpa-
HEHHUU. BBISIBICH KOMIIOHEHT, MO3BOJISIOMIMN COXPaHATh CTa0MIBHOCTH IMEPECHIIEHHOTO
pactBopa Tpuaszasupuna 10% - raunuH.

TpuasaBUpuH — 3TO POCCHUMCKUN IPOTUBOBUPYCHBIN Ipenapar HOpsIMOrO JIEHUCTBHUS.
IIpenapaT OTHOCHTCS K CEMEUCTBY a30J0a3WHOB M 3¢ (EeKTUBEH NPOTUB 15 BUAOB rpummna.
TpuazaBUpUH NpeACTaBIACT COO0 CUHTETUYECKUI aHAJIOTO IyPUHOBBIX HYKJICO3UIOB (Ty-
anuHa). Ha nanneiii MomeHT TpuazaBupHH BhIITycKaeTcs B (hopMe Karcyll JJisi SHTEPaIbHO-
ro BBeneHus. OHAKO, COBPEMEHHasi MEIUIMHA HY)KJIAeTcsl B NMPOU3BOJCTBE NMPOTHBOBU-
PYCHBIX IIpEnapaToB HE TOJbKO B (pOpME Karcysl Uil IpueMa BHYTPb, HO U B BU/I€ UHBEK-
UOHHBIX JIEKAPCTBEHHBIX (OPM, a TaKKe MPOPHIAKTHUECKIX JTapHUHTHATbHBIX, Ha3aIbHBIX

U Ipyrux ¢hopm.
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TpuazaBupUH MPOSIBII TPOTHBOBUPYCHBIN () (EKT MpH MPUMEHEHUH €r0 B IUaNa30He
103 oT 1 1o 100 Mr/Kr Macchl KUBOTHOTO 10 TpodruiakTuieckuM cxemam| 1]. OnrumanbHast
KOHIIeHTpalus Tpua3aBUprHA JJIsl UCIIOIB30BAHUS €r0 B BUJC pacTBopa (KaKk MHBEKIIMOH-
HOTO, TaK W JapuHTaiapHOro) coctaBiser 10%. OmHako, pacTBOPHUMOCTh TpHa3aBUPHHA CO-
craBmseT Bcero 4%. [loatomy, 4To661 m3roToBUTE pacTBOp 10% HE0OXOAMMO CTAOMITH3HPO-
BaTh MIEPECHIIICHHBII pacTBOP MperapaTa.

Hens nccneqoBanus. Llensio qaHHOM paOOTHI ABIAETCS U3yUSHUE BIUSHUS PAa3INIHBIX
(hakTOpOB HA CTAOUIBLHOCTH MepechilieHHoro 10 % pacTBopa Tpua3aBUpUHA M OITUMHU3ALIUS
€ro CocTaBa.

3agaun

1. U3yunth hakTopsl, KOTOPhIE MOTYT BJIMATh HA CTAOMIBHOCTH MEPECHINIEHHOIO pac-
TBODA.

2. [TomoOpaTh METOAMKH ISl CTA0MIIM3ALMU TEPECHINEHHOTO pacTBopa TpuazaBupuHa
10%.

3. PazpaboTaTh ONTUMANBHBIN COCTAaB pacTBOpa Mpemnapara, mpu KOTOPOM OH OyJIeT Co-
XPaHSITh CBOIO CTAOMILHOCTb.

MarepHaJibl U METOABI

B pabore ucnonb3oBanachk apmaiieBTuueckas cyocranius Tpuasasupuna (OO0 "3a-
Box Mencunte3", Poccms, coorBerctBytomas ®C 000279-141211), Merwmemironosa
(TOP Pharm Chemical, China), I'mapoxcmdtminkpaxman (Wuhan HUST Life Sci-
ence&Technology, China), Boga auctummuposannas (OOO "3aBog Mencuntes", Poccus,
cootBerctBytomas ®C.2.2.0019.15), I'mumun (Shijiazhuang Jirong Pharmaceutical Co.,
China, Ne JICP-009394/09), I'motamunoBas kuciota (OOO «Mapbuodapm», Poccus,
Ne ©C-000076), AmunokanponoBas kuciora (OOO «llomucuntes», Pocens, ©C.2.1.0001.15).

0030p COBpEeMEHHBIX CIIOCOOOB CTAOMIIM3AaLMU PACTBOPOB MOKA3ajl, YTO MPUMEHHUTEIb-
HO K TpUa3aBUPUHY MOXKHO MCIIOJIB30BaTh CIEAYIOIINE CIIocOObl cTadumu3anuu|2]:

e licnonk3oBaHne MepecHIICHHONW CHCTEMBI TOTUMEPOB;

e COBMECTHOE HCIIOJIb30BaHHE HATPUEBBIX COJICH U TIONHMMEPOB;

e Jlo6aBieHue ruapoduiIbHbIX J00ABOK;

e licnonk30oBaHre HHUKIOACKCTPHHOB;

e Jlo6aBieHue KUCIOT (B T.4. aMHHOKCHJIOT).

CTOUT OTMETHUTD, YTO OOJILIIMHCTBO MCCIEAOBAHUN 32 pyOeKOM MOKA3bIBAKOT, YTO OII-
THMAaJILHBIM CITIOCOOOM CTaOMIM3alliU MepeCchHImeHHoro pacTBopa JIC sBiseTcs qodaBieHue
MOJIUMEPOB U aMUHOKHCIIOT [3-5].

Cyoctannust TpuazaBupruHa pacTBOpPSiIach B JUCTHIUPOBAHHOW CTEPHILHON BOJE MPH
HarpeBaHUH Ha BOJSHOW OaHe MpH MOCTOSHHOM IepeMelmrBannuyu 1o momydeHus 10% pac-
TBOpa JIGKAPCTBEHHOTO Tpenapara. Jlanee s crabwin3anuu pacTBOpa BBOJAWIKCH BO3-
MOYKHBIE CTaOMIIN3aTOPHI B pa3IMYHBIX KoJMuYecTBax. Jlanee moaydeHHbIe pacTBOPHI IOMe-
NIAJMCh B CTEKISHHBIC aMIyJbl, KOTOPbIE 3allanBAIMCh M MOMEIIATHCh Ha XpaHCHHE Ha
6 MecsIIeB.

143



BUOTEXHOJIOI' MU, XUMUS 1 OBIIECTBEHHBIE HAVKU (cexuus A)

B kauecTBe moiauMepoB T CTa0MIU3aIui pacTBOpa TpUa3aBUPUHA ObUTH BEIOpaHbI JIBa
OCHOBHBIX BEIIECTBA — METWIIIEIUTION03a M THAPOKCHAITHIIKpPAXMall, Kak HanOojee ONTH-
MAJIBHBIC 11O XapaKTECPHUCTHUKaM. Tak kak onTuMabHas KOHICHTpalus MOJMMEPOB B PA3HBIX
MCTOYHHMKAX YKa3aHa OKoJIo 1%, To OBUIM M3TOTOBJICHBI PACTBOPHI C KOHIIEHTPAIIUEH TOIH-
Mmepos ot 0,5 no 1,5%.

Taxokxe Ha XpaHeHHe moMernaincs oopaserl yrctoro pacsropa Tpuazasupuna 10% (obpa-
zerr Ne 0).

B kadecTBe CTAOMIM3UPYIOIMNX aMUHOKHUCIIOT UCTIONB30BaKCh [ mutuH, [ myTamMuHOBast
1 AMHHOKAITpOHOBasI KMCIIOTa B KOHIEHTpanuu 1%.

B pesynbraTe ObLIM CO37aHBI PACTBOPHI CICAYIONUX COCTABOB (Tadi. 1 u 2).

Tabmnumna 1
Cocrassbl pactBopoB Tpuazapupuna 10% c noaumepamu
Hone Konuentpauust | Macca meTuiuemnito- KonuenTpauus Macca ruapokcu-
P METHIILIEIUTIOIIO- no3bl Ha 10 M THIIPOKCUAITHIKPAX- ATHIIKpaxMaa
pacTtBopa
3bL,% pactBopa, I Mana,% Ha 10 mn pactBopa, r
1 0,5 0,05 0 0
2 1 0,1 0 0
3 1,5 0,15 0 0
4 0 0 0,5 0,05
5 0 0 1 0,1
6 0 0 1,5 0,15
Tabmnuia 2
CocraBbl pactBopoB Tpuazapupuna 10% ¢ aMmuHOKHCTI0TAMHI
Macca
Konnentpa- | Macca riry- Macca amuno-
KonrnenTpa- | rmnuHa . | Konuenrparus N
Homep sl TIyTa- | TaMUHOBOM KaIrpoHOBOMH
Ly TIdnyHa, | Ha 10 Mo N aMUHOKAIIPOHO-
pacTBopa o MUHOBOM KUCJIOTBI . o KHUCJIOThI
% pactBopa, BOM KUCIIOTHI, %
N KucaoThl, % | Ha 10 Mur, T Ha 10 M, T
7 1 0,1 1 0,1 1 0,1
1 0,1 1 0,1 1 0,1
9 1 0,1 1 0,1 1 0,1

ITo okoHYaHUIO CpOKa XpaHEHHUs 00pa3Ilbl aHATTU3UPOBAINCH B CPABHEHUU C 00pa3IoM
NeQ u B cpaBHEHHMH ¢ COOCTBEHHBIMH XapaKTEPHCTUKAMHU TIPW TOMEIIEHUN Ha XpaHEHUE.
AHanu3 MpoBOAMIICS TO CIEAYIOIINM TTOKA3aTeNsIM: TIPO3padHOCTh, IBETHOCTh, OTCYTCTBHE
MEXaHUYEeCKUX BKIIOUeHUH (puc. 1 u 2).

PesynbTarhl npencraBieHsl B Ta0I. 3.
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Tabnuna 3
AHaJn3 00pa3uoB pacTBopa nocJje 6 mecsinieB XpaHeHUsl.
Howmep Mexanuueckue
[Ipo3pagHoCTh LBetHOCTH Oo1ee 3aKitoYeHNE
pacTBopa BKIIIOYEHUS

0 PactBop myTHBII LBeTHOCTH IIpucyrcrBytoT PactBop He npuroaeH st
COXpaHEeHa 3HAYUTENBHO JTAJIBHEMILETO U3YYECHUS

1 PactBop mpospau- | LiBeTHOCTH IIpucyrcrBytor PactBop He mpuroneH ans
HBIA COXpaHeHa JlaIbHEMILIEr0 U3y4eHus

2 PactBop mpospau- | LiBeTHOCTH IIpucyrcrBytor PactBop He mpuroneH ans
HBIA COXpaHeHa JlabHEMILIEro U3y4eHus

3 PactBop mpospau- | LiBeTHOCTH IIpucyrcrBytor PactBop He mpuroneH ans
HBII COXpaHeHa JlabHEHILIEr0 U3y4eHHUs

4 PactBop MyTHBII IIBeTHOCTH IIpucyrcrBytor PactBop He npurogeH st
COXpaHeHa 3HAYUTEIBHO JIaJIbHEHIIero u3y4eHus

5 PactBop MyTHBII IIBeTHOCTH IIpucyrcrBytor PactBop He npurogeH st
COXpaHeHa 3HAYUTEIHHO JlaJIbHEHIIero N3y4eHus

6 PactBop MyTHBII IIBeTHOCTH IIpucyrcrBytor PactBop He npurogeH st
COXpaHeHa JlJIbHEHNIIEro U3y4eHus

7 PactBop mpospau- | LiBeTHOCTH OTCcyTCTBYIOT PactBop mpuromen g
HBIN COXpaHeHa JAJIbHEHIIEro U3y4eHus

8 PactBop mpospau- | LiBeTHOCTH [IpucyrcTBytoT PacTtBop He mpuronen ms
HBII1 cOoXpaHeHa JlaJIbHENILIEr0 U3y4YeHHUs

9 PactBop mpospau- | LlBeTHOCTH IIpucyrcrBytor PactBop He npuroaeH st
HBIN COXpaHEeHa 3HAYUTEIBHO JAJIBHEHNIIEr0 U3y4EeHUs

BriBoabI

1. [omumepbl MOBBIIAIOT CTAOUIHLHOCTH MEPECHIIIEHHOTO PacTBOpa TpUA3aBUPHHA, OJI-
HaKO TpenapaT BCe paBHO B IMPOIIECCE XPaHEHMUs BhIMagaeT B ocanok. Heooxoanmo BrIpabo-
TaTh TEXHOJOTHIO U3TOTOBJICHUS TEPECHIIICHHOTO PAacTBOPa WIHM BBHIOpaTh ONTHMAIBHYIO
KOHIIeHTpaluio crabmimnzaropa. Hanbosee ontruManbHa [isi MPUMEHEHHS B Ka4eCTBE CTa-
Omm3aTopa METIIIIEIIIION03a, TaK KaK Mpy MpuMeHeHuH MLl pacTBOpBEI COXpaHSIOT Hpo-
3pavyHOCTb.

2. AMUHOKANpOHOBAasl U TIYTaMUHOBAs KHCJIOTA TaKXKE COXPAHSIOT MPO3PAYHOCTh pac-
TBOpA, OJJHAKO TPHA3aBUPUH BCE PABHO BBIMAAET B OCAIOK IIPH XPAHEHUH.

3. Haubonee akTyaseH ajis cTaOMiIn3alvy pacTBOpa TpHa3aBUpWHA TIHIKH. [Ipu ero npu-
MEHEHHUH PACTBOP COXPaHsIET IIBETHOCTh, IPO3PAYHOCTh ¥ TPUA3ABUPUH HE BBIIAIACT B OCAIIOK.
Taxum 06pazom, TapHEHIINE UCCIISAOBAHUS CIIETyET MIPOIODKATh B TOM HAIlPaBIICHHU.

JIMTEPATYPA

1. Jlorunosa C.S1. JleueOHast 3(peKTUBHOCTH HOBOTO OTEYECTBEHHOr'O Ipenapara TpuazaBUpHH
B oTHOWEHUH Bo3Oyaurens rpunmna A (H5SN1) Antubuoruku u xumuorepanus [texcr] / JloruHo-
Ba C.41., bopucesuu C.B. u ap. // 2011. — Ne 56(1-2). — C. 10-13.
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2. IMTarent Ne216.014.C584 PD MHbeKIMOHHBINM pacTBOp VIS JICUCHUSI BUPYCHBIX 3a00JI€BaHUH,
BeIOpanHbIX u3 Tpumma HIN1, H3N2, HSN1, kienieBoro sHIedannTa u IUXOpagku 3amagHoro Hu-
na / Yapymmuma B.H., Uynaxun O.H., Kucenes O.1., Ynomckuii E.H., Pycunos B.JIL., [leeBa D.T".

3. Impact of polymer conformation on the crystal growth inhibition of a poorly water-soluble
drug in aqueous solution. / Schram CJ, Beaudoin SP, Taylor LS // Langmuir. 2015;31(1):171-9.

4. Pat. No.: US9192577B2. USA. Pharmaceutical compositions comprising a basic respectively
acidic drug compound, a surfactant and a physiologically tolerable water-soluble acid respectively
base. / Roger Vandecruys, Jozef Peeters, Marcus Brewster.

5. Combined use of crystalline sodium salt and polymeric precipitation inhibitors to improve
pharmacokinetic profile of ibuprofen through supersaturation. / Terebetski JL, Cummings JJ, Fauty
SE, Michniak-Kohn B. // AAPS PharmSciTech. 2014 Oct;15(5):1334-44.

BUOTI'PAD®USA

51 paboTaro B 00JaCTH AIEKTPOXUMHUH U CIIEIUAIN3UPYIOCh HAa KOPPO3UH METAIUIOB B
pacIUTaBJICHHBIX cpenmax. PabGotaro 3aBeayrommM kadenpoid XUMHUH (apMarieBTHISCKOTO
¢paxynsreta ®I'BOY BO VYpanbckuil rocy1apcTBEHHBIH METUIIMHCKUI YHUBEpCUTET MUH-
3apaBa Poccun. JlokTop XMMHYeCKUX Hayk, mpogeccop. OOnacTb MOMX HAay4HBIX MHTEpe-
COB BKJTFOUAET XUMUIO, PU3UIECKYIO0 XUMUIO, DIIEKTPOXUMHIO U (hapMaIuio.

STABILIZATION OF REDUCED SOLUTIONS OF MEDICINAL SUBSTANCES
FOR CREATION OF LIQUID MEDICINAL FORM OF TRIAZAVIRIN 10%

V.D. Tkhay, O.A. Dudorova, A.Yu. Petrov'
'Ural State Medical University, Department of Pharmacy, uniitmp@yandex.ru

Annotation. The effect of the addition of various substances, as well as the change in
the salt of the drug used, on the stability of its solution during storage was studied. A com-
ponent that allows the stability of a supersaturated solution of Triasavirin 10% glycine is
revealed.

An overview of modern methods of solution stabilization has shown that the following
stabilization methods can be used for triazavirin [2]:

e Use of a supersaturated polymer system;

Joint use of sodium salts and polymers;
Addition of hydrophilic additives;

Use of cyclodextrins;

Addition of acids (including amino acid).

It should be noted that most studies abroad show that the optimal way to stabilize a su-
persaturated solution of LS is the addition of polymers and amino acids [3-5].

The substance of Triazavirin dissolved in distilled sterile water when heated in a water
bath with constant stirring to obtain a 10% solution of the drug. Further, to stabilize the so-
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lution, possible stabilizers were introduced in various amounts. Further, the resulting solu-
tions were placed in glass ampoules, which were sealed and stored for 6 months.

As the polymers for the stabilization of the solution of triazavirin, two basic substances
were chosen: methylcellulose and hydroxyethyl starch, which are the most optimal in terms
of characteristics. Since the optimal concentration of polymers in different sources is about
1%, solutions with a polymer concentration of 0.5 to 1.5% were made.

A sample of a pure Triasavirin reagent 10% was also stored.

Glycine, Glutamine and Aminocaproic Acid were used as stabilizing amino acids at a
concentration of 1%.

At the end of the shelf life, the samples were analyzed in comparison with sample No. 0
and in comparison with their own characteristics when deposited. The analysis was carried
out for the following indicators: transparency, chromaticity, absence of mechanical inclu-
sions.

Conclusions

1. Polymers increase the stability of the supersaturated solution of triazavirin, but the
preparation still precipitates during storage. It is necessary to develop a technology for man-
ufacturing a supersaturated solution or to select the optimum stabilizer concentration. The
most optimal for use as a stabilizer methylcellulose, because when using MC solutions re-
main transparent.

2. Aminocaproic and glutamic acid also retain the transparency of the solution, however
triazavirin still precipitates during storage.

3. The most relevant for the stabilization of a solution of triazavirin glycine. When ap-
plied, the solution retains color, transparency and triazavirin does not precipitate. Therefore,
further research should continue in this direction.
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HOJIy‘-IeHBI COIMOJIMMEPHLI IIPUBUBOYHOT'O TUIIAa HAa OCHOBC IOJMBUHWIOBOI'O CHHPTA U
Kpaxmaja. MGTO,E[OM IMOJInBa MOJYYCHBI MJIICHKU U U3YYCHbI OCHOBHBIC X XAPAKTCPUCTUKU.
YCTaHOBHGHO, YTO IMOJYUYCHHBIC MIICHKU ABJISAIOTCA 6I/IOp8,3J'IaFaCMBIMI/I.

[TonmMepHbIE KOMIO3UIIMOHHBIE MATEPUANBI, IPOU3BOAUMEIC U3 HE(DTH, OUYCHB HMIUPOKO
MCTIONB3YIOTCS BO BceM Mupe. OHAKO, ¢ yBENWYeHHEM MOTpeOHOCTeH, YTHIIH3aus OTXO-
JTIOB TIOJTMMEPOB CTajla CEPhE3HOM TII00aNhHON MPOOIeMOi. AHATN3 TTATEHTHOW W HAYYHOH
JIMTEPATyphbl MMOKAa3bIBA€T, YTO ACCOPTUMCHT PC€ajibHO MOCTYIIHBIX, B IIPAKTUYCCKOM OTHO-
IICHUHU, THIPOQWIBHBIX MTOJIMMEPOB, CIOCOOHBIX K OMOJIerpaialiui, BeChMa Y30K U OTpaHHu-
YUBaeTCsd OyKBAJIFHO HECKOJIHPKHMH HANMEHOBAHHUSIMH. B CBSI3M ¢ 3TMM BO3HHKaeT mpobiie-
Ma paclIMpeHHs Juarna3oHa OHopasjaracMbIX BOIOPACTBOPHMBIX IOJUMEPOB. DTO 00Y-
CJIaBIIUBAET OCOOYI0 aKTyaJlbHOCTh M 3HAYUMOCTH UCCIICJOBAaHUHN, HAIPABIICHHBIX HA JH-
3aifH W BBIABIEHUS (PyHAaMEHTAIBHBIX 3aKOHOMEPHOCTEH CTPYKTYypooOpazoBaHUs U (yHK-
[IMOHWPOBAHUS HOBBIX OMOJIErpaiupPyeMbIX IMOJIMMEPHBIX MaTepHAIIOB, MOTyJaeMBIX Ha OC-
HOBE ITPOMBINUICHHO-IOCTYITHBIX MOHOMEPOB U MOJIUMEPOB.

HaunGonpmumii wHTEpEC TpW NPOU3BOJACTBE OHOpA3IaraeéMbIX MOJMMEPOB IMPOSBISET
KpaxmaJ, KaKk MPUPOTHOE PACTUTEIHFHOE CHIPhe MAcIITaOHOTO Mpomu3BoACTBa. Kpaxmai co-
JACPKUT TUAPOKCHUIIBHBIC T'PYIIIIbI, KOTOPLIC MPUTATUBAIOT BOAY, U3-3a 3TOI'O0 MPOHUCXOAUT
MPEeXKACBPEMEHHOE pa3lioKeHUue monuMepa. JlomomHutenbHas XuMmu4deckas o0paboTka,
HanpyUMep NPUBUBKA JPYTOTO MOJIMMEpa, TIO3BOJISAET CO3/aTh JOMOIHUTEIBHBIC CBSI3U MEXK-
Ay PasiInYHbIMHA YaCTAMU IMOJIMMEPA KpaxMmaJia ajid Toro, 4TOOBI YBCJIHUYUTH €T'0 TEIIOCTOM-
KOCTh, YCTOMYUBOCTh K BO3JICHCTBHIO KUCJIOT U cpe3arolieMy ycuiuto. B pesynbrare obpa-
3yeTcsi MOIUGHUIIMPOBAHHBIN KpaxMal, KOTOPBIA pasjaraeTcss B OKpyXKarolled cpene, HO
o0magaeT CBOMCTBAMM KOMMEPUYECKH TTOJIE3HOTO TepMoruTacTa [1].
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B HacTosmiedt pabote mosyueHbl THUAPOGUIBHBIE OHOpa3iaraéMble MOJIMMEPHI MPUBU-
BOYHOTO THIA HA OCHOBE MPOMBIIIICHHO JOCTYIMHOTO BOJOPACTBOPUMOIO IOJIMMepa — I0-
JIMBUHUJIOBOT'O CIIMPTa C KpaxmajioOM. MCTOZ[OM IMOJIBA MOJIYUCHBI IJICHKHW Ha OCHOBE YKa-
3aHHBIX TIOJMMEPOB Pa3IMYHOTO COCTABA.

Jns ucxomusix monumepos [IBC u kpaxmana, a Tak e MONTyYEHHBIX MICHOK Ha HX OC-
HOBe ObuTH 3ammcanbl MK-crekTper (Tadm. 1). M3 aHanm3a mpuBeneHHBIX NaHHBIX 0OHapy-
JKEHO Hajnyue 00OMX UCXOJHBIX KOMIIOHEHTOB B COCTaBE IUICHOK, 2 UMEHHO, B CIIEKTpax
HAOJFOIAI0TCS MOJIOCHI TIOTIIONIeHNs, XapakTepHble 11t C-O-H, npucyiye ruaApoKCUIbHBIM
rpymmam [IBC u C-O-C, npucymue ais 3QUPHBIX TPYII KpaxMania. Y CTaHOBJICHO, YTO TIPH
3TOM IPOUCXOJUT MEXMOJIEKYJSIPHOE B3aUMOACUCTBUS MEXAY T'MIAPOKCHIBHBIMHU IpyIla-
MU MaKpOMOJICKYJI CIHPTa M 3QUPHBIX TPYIMI Kpaxmala MpH 3TOM 00pa3yrTCs BOAOPOI-
HBIE CBSI3H, O YeM CBH/ICTEIBCTBYIOT MOJIOCHI OryTomeHus mpu 3500-3100 cv™.

Tabuuma 1

3navenus nukoB UK-cnekTpa nis mieHok Ha ocaoBe [IBC- kpaxmai

DYHKIUOHAIBHBIE TPYIIIBI XapakTepHasi JUTHHA BOJIHBI, CM '

C-H 2937,1

-CH,- 2914,1425-1323

C=C (ocTaToK) 944

C-O-H 1020

C-0-C 1082,845

C=0 1732
C-0 1240

-OH (H,0) 3500-3100

Ha puc. 1 npeacraBneHs! AaHHBIE IO PACTBOPUMOCTH IUIeHOK Ha ocHoBe [IBC u kpax-
MaJla Pa3HOT0 COCTaBa B 3aBUCUMOCTH OT TeMIlepaTypbl. BunHO, 4To a1t 00pa3LoB MICHKH
¢ OonpIIM coAepikaHMEeM Kpaxmalia B cocTaBe (Macc.%), BpeMsl paCTBOPUMOCTH HMEET
Oonee BBICOKHE 3HAYEHHUS [0 CPABHEHUIO C IUIEHKAMH C MalbIM COACp)KaHHEM Kpaxmala.
OpHako mpu MOBBIIIEHHH TeMmrepaTypsl 10 40°C HabmogaeTcs 3aMEeTHOE CHIDKEHUE Bpe-
MEHM PAacTBOPHMOCTHU IUIEHOK VIS BCEX COCTaBOB. BeposTHO, 3TO 00yCIOBIEHO pa3pylie-
HHUEM CETKH BOJOPOAHBIX cBs3eil Mexny [IBC u kpaxmainom, 4To U CIOCOOCTBYET OBICTpO
PacTBOPUMOCTH HOTY4YEHHBIX TUICHOK.

[anee B pabore ObUIM HCCIIEAOBaHbI TEPMUUYECKHE CBOMCTBA MOJIYYEHHBIX IJIEHOK Me-
TonoM uddepernmansHol ckanupyromein kanopumerpuu (JICK). Ha pucynke 2 mpen-
cTaByIeHbl TepMorpammsl mieHoK [IBC-kpaxman pa3nudHbIX cocTaBoB. [l MIEHOK B TEM-
nepatypaoMm uHTepBaie 20-220°C Ha KpHUBBIX HaOMIOAAIOTCA ABA TEPMUYECKUX dPQeKTa.
[epBeiii 3¢ dexT B Temnepatypaom uaTepBasie 20-30°C umeeT GopMmy, XapaKTepHYIO JUIs
MIPOLIECCOB CTEKJIOBAHHUSA, U, IO BCEH BEPOSITHOCTH, OTBEUAET TEMIIEpaType CTEKIOBaHHA
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IIBC. U3BecTtHO, uTto cMemenue [IBC ¢ kpaxmanoM NpUBOIUT K 3HAUYUTEIBHOMY CHHUXKe-
HUIO TEMITepaTyp CTEKIOBaHUS TOJUBUHUIOBOTO criupTa [2].
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Puc. 1. BmusiHEEe cOCTaBa U TeMIepaTyphl Ha paCTBOPHUMOCTD
MoIMMepHBIX IeHOK Ha ocHOBe [IBC 1 kpaxmana B Boze

Bropoii sddexr, nHabmromaromuiicss B TemmnepaTypHoMm wuHTepBaie 190-195°C, mo-
BUAMMOMY, 00yCJIOBJIEH YaCTUYHBIM Pa3JIOKEeHUEM 00pasia.
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[TIBC]:[xpaxmain] = 95:5 (1); 90:10 (2); 80:20 (3); 70:30 macc.% (4); Mw (IIBC) = 31000

Puc. 2. Tepmuueckue cBoiicTBa mieHok Ha ocHoBe [IBC u kpaxmana
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B pabote Takxke W3ydeHbI MPOYHOCTHBIE CBOMCTBA MICHOK Ha ocHOBe [TBC-kpaxmain ¢
HCIIOJIb30BAHNEM TECTa Ha PacTsHKEHHE 00pas3IoB MUICHOK. Y CTAHOBJIEHO, YTO HA BEITUYHHY
PaCTsDKeHUsI CYIIECTBEHHOE BIIMSHHME OKa3bIBaeT MoJieKyssipHas macca [IBC, a Takxke co-
JepKaHue Kpaxmaiaa B coctaBe TUieHKH (puc. 3). OOHapyKEHO, YTO YBEIUYCHHE MOJICKY-
nsipHoii Maccel [IBC, mpuBOaUT K OoJiee BHICOKOMY TMPOIEHTY PACTSDKEHHS MPH HAUOOIb-
Ieil Harpy3Kke CHJIbI, YTO CBHETEIBCTBYET O 0OJiee JMyUIIMX MOKA3aTesIX MEXaHHUSCKHUX
CBOMCTB 00pa3IOB IJICHOK.

250

200

150
100 | |

70:30 80:20 90:10 95:5 70:30 80:20 90:10 95:5
MM MBC=31 000 MM MBC=205000

PactaxkeHue, Mla

%)
=

Puc. 3. Pe3ynpTathl TecTa Ha pacTshHKeHHE TICHOK Ha ocHOoBe [IBC-kpaxman

[Ipu n3ydyennn O6uopasnokeHus: 0OpasloB IUIEHOK B MOYBE OBUIO YCTaHOBJIEHO, YTO Ha
pasNioKeHNe TUICHOK BJIMSIECT COJNep)KaHWe Biard u MojiekyisapHas macca [IBC. B gactHO-
CTH, €CITH B CyXOH MOYBE NECTPYKIUS IUICHOK MPOUCXOAUT B Teuenue ot 10 mo 14 cyTok B
3aBucuMoctu oT M, J1BC), T0o Bo Ba>kHOM cpesie pa3IokKeHUe JOCTUraeTcs yxke 3a 3 CyTOK.

Tabmuma 2
Buoaerpananys nJeHOK B CyX0il U BJIAXKHOM NOYBAX
cootromenue [[1BC]:[Kpaxman], monb.%
M, IIBC
80:20 90:10 95:5
Buonerpanaius njieHok B Cyxoil mouse
31000 10 nueit 10 nueit 10 nueit
205 000 14 nueit 14 nueit 13 nueit

Buonerpananus rmieHoK BO BIAKHOW MTOYBE

31000 3 mHs 3 mHs 3 mHs

205 000 3 mHA 3 mHA 3 mHs
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Takum oOpa3om, B pabOTe MOJTYYCHBI OHOpa3iiaraeMble IUICHKU Ha OCHOBE TOJIMBHHH-
JIOBOTO CIIMpTa M Kpaxmajia pa3HOIro cocTaBa. M3y4eHbI OCHOBHBIC XapaKTEPUCTHKH ITOJIY-
YEHHBIX IUICHOK, TaKHE KaK PacTBOPUMOCTb, OTHOIICHHWE K HArpeBaHHUI0, MEXaHUYECKHE
CBOWCTBA U CIOCOOHOCTh K OMOCTPaIAIIH.
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A, YpkumbaeBa [lepuzat MOparumoBHa, paboTaro B 00JIaCTU XUMHUHU TMOJUMEPOB U
CHEIMATU3UPYIOCh HA XHMHUU MOJIMMEPOB OMOMETUITMHCKOTO Ha3HaueHus. Paborato no-
OEHTOM Ha Ka(beape XUMHHU U TEXHOJOIUM OPraHUYCCKUX BCUICCTB, MIPUPOAHBIX COCAUHEC-
HUW W TOJUMEPOB (PaKyJIbTeTa XMMHUH M XUMUYECKOU TexHosoruu Kazaxckoro Haiuo-
HAJBHOTO YHUBEPCHTETa UMEHHU anb-Dapadbu r. Anmatel. KaHauIaT XUMUYECKHX HAyK C
2002 roma. O6acTh MOWX HAYYHBIX HHTEPECOB BKIIIOUAET CHHTE3 U XapaKTCPHUCTHKA CTH-
MYJI4YBCTBUTCIIbHBIX IMOJIMMEPOB, MHOJYYCHHUE ITOJIUMEPOB 61/IOMCIH/IHI/IHCKOFO HaszaHa4ye-
HUS, TOJIUMEPHBIC THAPOTEICBbIC PAHEBBIC MOBSI3KH, OMOpa3IaraeMbie U OUONECTPYKTH-
pyeMbIe MOTUMEDHI.

OBTAINING AND CHARACTERISTIC OF HYDROPHILIC BIODEGRATED
POLYMERS BASED ON POLYVINYL ALCOHOL AND STARCH

P.I. Urkimbaeva, Z.A. Kenessova, G.A. Mun

al-Farabi Kazakh National University, Almaty
urkimbayeva.perizat@gmail.com

In the work on the basis of polyvinyl alcohol and starch, copolymers of the grafting type
were obtained. Films were obtained on the basis of the obtained copolymers. The presence
of functional groups belonging to PVA and starch in the composition of the film was estab-
lished by the IR spectrometric method. The formation of a hydrogen bond between PVA
and starch is also proved. For films, their solubility as a function of temperature has been
studied. It was found that the starch content affects the solubility time - for samples with a
large content of starch, the solubility time of the films increases. However, an increase in
temperature leads to a significant decrease in the solubility times of the films.
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Also for the films their mechanical properties were determined, in particular, a test for
rajatzhenie was carried out. It is established that the films have sufficiently high tensile indi-
ces. In addition, this indicator is also affected by the starch content of the films and the mo-
lecular weight of the polyvinyl alcohol. The ability to biodegradation has been studied. It
has been established that degradation of films is better carried out in moist soil and occurs
for 3 days compared to degradation in dry soil (10-14 days).

Thus, biodegradable films based on polyvinyl alcohol and starch of different composi-
tion were obtained. The main characteristics of the resulting films, such as solubility, the
relation to heating, mechanical properties and biodegradability are studied.
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XAPAKTEPUCTHUKA IMOBPEXJEHUI OPTAHOB BPIOIIHOM ITOJIOCTH
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B ocHOBY wmccienoBaHHs TOJOKEHBI AaHHBIC M3ydeHUs 849 ciydaeB W3 HKCIIEPTHOM
MPaKTUKU C TYMOW TPaBMOH >KWBOTa. BhISBIEHBI MOpQoiornieckue 0cOOEHHOCTH MOBpe-
JKICHUN MEYEHH, CEJIE36HKH U MOYeK, IPUUMHEHHBIE TYNBIMU MpPEAMETaMU. Y CTAaHOBIJIECHBI
JIUAarHOCTUYECKU 3HAYUMBbIE KPUTEPUH, MO3BOJIAIOIINE IO XapaKTepy MOBPEXICHUN OIpe-
JIENATh OCHOBHBIE BHIBI TPABMATHUYECKOTO BO3JEHCTBHA, MPOBOAUTH AH(PPepeHITHaTHHYIO
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JIMarHOCTUKY MEXaHU3Ma TPaBMBI, pellaTh BOMPOC O MECTE MPUIOKEHUSI TPABMUPYIOIIETO
BO3IEUCTBUS.

Hayuno-Texuuueckuil mporpecc mpuBel K BO3HUKHOBEHHUIO TPaBMATHUUECKOW MaHIe-
MUU, 00YCIIOBICHHOH ypOaHHU3aIliei, pocTOM aBTOMOOMIBHOTO Tapka. [1; 2].

B o0mie#t cTpykType MeXaHWYECKUX MOBPEKIACHUN OTKPHITHIC M 3aKPHITHIC TIOBPEXKIC-
HUS KUBOTa BcTpevarores B 2%-5%. [3].

AKTyaNbHOCTh TIPOOJIEMBI TIOBPEXKIEHUI OpPraHOB OPIONIHON ITOJOCTH OMpEAeIseTCs
MHOTUMH actiektamMu. Cpenn HUX HanOosee BaKHBIMU SIBIISIOTCS] UCKITFOUNTENbHAS TSKECTh
Y BBICOKHH MPOIEHT JIETAThHBIX UCXO0B [4].

Bcé BolensnokeHHOE CBUIIETEILCTBYET O TOM, YTO MpoOieMa yCTaHOBICHUS HaTHYUs
MOBPEXICHUN OpraHOB OPIONIHON IMOJIOCTH M 3a0pPIOMIMHHOTO MPOCTPAHCTBA MPOIOIIKAET
OCTaBaTbCsl aKTyaJlbHOW, OCOOEHHO TMpPU OTCYTCTBHH CJIECIOB MOBPEXKICHHH Ha Tele M O
HEOOXOJMMOCTHU pa3padOTKU HOBBIX METOAMK JHArHOCTUKH.

B cBsi3u ¢ 3TUM 1I€NBI0 JAHHOTO MCCIIETOBAHUS SIBUIIOCH BBISBIICHHE XapaKTepa U 4acTo-
THI TIOBPEXACHNHN TIeUeHH, CEIe3eHKH U MOYEK.

MatepuaJjbl M METOABI

3a 10 netHull nmepuo HaMu OBUIO MPOAHATM3UPOBAHO 849 ciyyaeB IO MOBOMAY MOBpPE-
JKACHUH OpraHoB OPIOLIHON MOJOCTH, 3a0PIOLIMHHOTO MPOCTPAHCTBA U MEpeJHEel CTEHKH
JKUBOTA.

W3 obmero gmcia mocrpajaBmuX MyX4uH Obu1o 559 (63+1,9%), a xeHmuH — 329
(37£1,9%), uro nocroepuo Hmxe (P<0,001).

[Ipuunnoii nomydenust TpasM B 164 (19,3%) ciayuasx ObUIO MageHue ¢ BBICOTHL, B 258
(30,4%) ciygasix — npaka ninn n3obuenue, B 419 (49,3%) — aBrorpaBma. Takum obpazom, B
HanOOJbIIEM KOJMYECTBE CIy4YaeB NMPHYMHAMH TOJXYYEHUS, MOCTPAJABIIUMH TPaBM Opra-
HOB OpIONIHOM IMOJIOCTH M 3a0pIOMIMHHOTO MPOCTPAaHCTBAa OBUIM JOPOKHO-TPAHCIOPTHHIE
MPOMCLIECTBUS U OBITOBAs TpaBMa.

VY uccrnegyeMsix noctpagaBmmx B 74 (8,7%) ciydasix TpaBMbI OpraHOB OPIOIIHOM ITO-
JIOCTH W 3a0pIOLIMHHOTO MPOCTPAHCTBA HAOMIOAANMCh B H30JMPOBaHHOM Buae. B 775
(91,3%) cny4asx BcTpedaarch COYETaHHbIE IOBPEKACHUS OPTaHOB.

HaunOonee uyacto coueraHHbIE NMOBPEXICHHUS BHYTPEHHUX OPIaHOB B BHUJE Pa3phIBOB
MOYKH, TEYEHH, TOJICTOTO KUIIEUYHUKA, ITOKEITYA0YHOM KeNe3bl U CEeJIe3eHKH BCTPEeYalnch
NpY MaJeHUH C BBICOTHI, 4To coctaBisieT (11,7%). Cnenyer OTMETHTB, YTO MOBPEKICHUS
MOJDKEITY JOUYHOMN JKesie3bl HaOI0AaNMCh TOJBKO B COYETAaHUU C Pa3phlBAMHU CENIE3EHKH, Iie-
YEeHU MJIM TIOYKH B 3-X CITydasX.

B kauecTBe TpaBMHPYIOLIMX MPEIMETOB C OTPaHUUEHHOHN MOBEPXHOCTHIO BO3JCHCTBUS
qamie (UrypupoBaiu Kyjiak u Hora (25,5%).

[Ipu nokanbHBIX yAapax pa3pbIBbl IE€YEHN HAOIIOJANCh KAK €MHUYHBIE, TaK 1 MHOXeE-
CTBEHHBIE C OYaraMy pa3MO3KeHHUs M0 KpasiM pa3phIBOB, a TAKXKE B BUAE CAMOCTOSATENBHBIX
YYacTKOB Pa3MO3KEHUs, UTO B CBOIO OYEpEOb 3aBHCENO OT MECTa HENOCPEACTBEHHOTO
TPaBMHUPOBAHHUS TKAHU.
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B 19 cnyuasix pelicTBUS Ha TEIO YeI0BEKa MACCHBHBIX TYIIBIX TBEPABIX MPEIMETOB OT-
MeJaroTcs OoJiee TpyObIe TOBPEXKACHHS MEUCHH, YTO XapaKTePU3yEeTCsl MHOT0OOpa3ueM 1o
JIOKaIM3alUl U MOP(OIOTHUECKUM MPOSIBIICHHUSIM TTOBPEKACHHUH MIEUSHH.

Haunbonee Tsxénple mOBpeXICHUS NEUEHH 00pa3yroTcsl MU CAABICHUU TeJla YeJIOBEKa,
KOTOpBIC B HAIIMX HAONIOEHUSX BCTPEYAINCH Y BOIUTEIEH W MacCaXHPOB MPH aBTOMO-
OmtbHOU TpaBMe (6 CiTydaeB) W NMPHU MaJACHUH CTEHHI (3 Cirydas), 9TO B MPOIIEHTHOM COOT-
HomeHun coctaBuio 19,1% (9 ciygaes).

Mopdonorust moBpexaeHU Ccene3éHKH TYNBIMHU MpEeAMeTaMH HEOAMHAaKOBa MPH pas-
JUYHBIX BHAX TPAaBMAaTHYECKOTO BO3JEHCTBHA Yy >KMBBIX IUI. OHA WMEeT ornpeneiéHHbIe
0COOEHHOCTH TIpU yJape TYNBIMH MpPEAMETaMHU C OrPAaHMYCHHOW W HEOTrpPaHUYEHHOH Io-
BEPXHOCTSMH, IIPH CAABICHUH U COTPSCEHUH TeJa.

Ot ymapa OOJIBIIION CHITBI PacTSDKCHHE CBSI30K IEpemaeTcs Ha TPaOeKysbl CEeNe3&HKH,
BCJIEZICTBUE YETO Pa3phbIBbl PACHPOCTPAHSIOTCA MO WX XOJy BriyOb opraHa, uTo Habxirona-
nock y 41,2%. B aTHx ke ciyudasx o0pa3yroTcs KPOBOM3IIUSHUSA B CBSA3KAX celIe3EHKU BOH-
3W MeCTa WX MPHUKpEIUIeHns K oprany. KommdecTBo pa3pbeiBoB B 061actu BOpoT oT 1 1o 3,
KOTOpBIE COSAMHSIOTCA B 007aCTH BOPOT U PACXOIATCS B PaliaIbHOM HaIlpaBICHUH.

VYnap cniepenu Ha3aja U CrpaBa HAJIEBO MPHUBOAUT K CMEIIEHHUIO CEIEe3EHKH K3aIu U BIie-
Bo. [Ipu sTOM nuadparmanbHas TOBEPXHOCTH CeNIe3EHKH OOBIYHO HE MOBPEKAAETCS (JIUIIb
B 11,8% ciy4aeB)

Ot ynapa OONbIION CHJIBI PAacTSHKEHHE CBS30K IMEpeAaeTcsl Ha TPaOeKylbl celle3&HKH,
BCJIEZICTBUE YErO pa3pbIBbl PACHPOCTPAHSIOTCA MO WX XOAy BriyOb opraHa, yTo HaOxrona-
nocs y 41,2%. B aTux ke ciydasx o0pa3yroTcs KPOBOM3IUSHUSA B CBSA3KAX CeJIe3EHKH BOJH-
31 MecTa WX MPUKPEIUICHUs K oprany. KonmmuecTBo pa3pbiBOB B 00JacTé BOpoT ot 1 o 3,
KOTOpBIE COEAUHSIOTCS B 00JIACTH BOPOT M PACXOAATCS B PagrajbHOM HAIPaBICHHH.

CornacHo NOJTY4YeHHBIM JaHHBIM IIPHU TPaBME TYIIBIM MPEAMETOM B OOJBIIMHCTBE CITY-
YaeB BCTPEYAIOTCS PA3PhIBBI CENIE3EHKH C TIOCIETYOMIEH CTIIIEHIKTOMHUEH.

B Hamem HaOII0IEHUHN MOBPEXICHUS TOYEK BCTpedanuch B 19,4% ot olriero xoaude-
CTBA MMOCTPAIABIIUX NPU TYIOH TpaBME KMUBOTA, TOT/Ia KaK CPEAM MOBPEKICHUN MapeHXU-
MaTO3HBIX OPTaHoB 3Ta Iudpa coctaBiser 56,9%.

AHanmu3 MEIUIMHCKUX JOKYMEHTOB IOKA3aJ, YTO JUIIh Y 29 MOTEPIEBIIUX yAaIOCh
OTpeNeNInTh MOP(OIIOTHUECKIE XapaKTEPUCTUKN MOBPEXKICHUN MOYEK TYIBIM MPEeIMETOM
32 CUeT JAHHBIX HMHCTPYMEHTAJbHBIX HCCIEIOBAHWN W OIEPATUBHBIX BMEMIATENhCTB. B
OCTaJbHBIX 86 CiIyJasx OIEeHKa MOBpEXIEHHH Oblla OCHOBaHA Ha MAHHBIX KIWHUKO-
n1a00paTOPHBIX UCCIENOBAHUH.

Cpenu uccienoBanHbiX 115 ciayuyaeB ¢ TpaBMOW MOYEK HOBPEKIACHUS €€ TYIBIMU MPe-
METaMH C OTPaHUIEHHON MOBEPXHOCTHIO cocTaBmi 28,7% (33 cimyuas).

TpaBma TynmbIMH TpeMETaMH C HEOrPAaHWYEHHOW MOBEPXHOCTHIO Hallle BCTPEUATUCH
MIPH Pa3IMYHBIX BUAAX TPAHCIOPTHON TPaBMEI, B 52,2% COMPOBOXKAABIIUECS COYCTAHHBIMU
MTOBPEXKICHUSMHU.

Cryyan mazieHus ¢ BBICOTBI CPEIM U3YYEHHOT0 HaMH MaTepHaja ¢ TYNOi TpaBMOM mod-
KH CPEeJIU JKUBBIX Jinll coctaBwin 19,1% (22 HabnroneHuit).
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B 31,8% (7 ciyuas) HabmtoAanMCh COYETaHHBIE TPAaBMBI, B OCTAJIBHBIX CIIydasx oTMeda-
JIUCH HEMOCPEACTBEHHO N30JIMPOBAHHBIE TPABMBI MTOYEK.

Ha ocHoBaHuM TOJy4YeHHBIX NAaHHBIX HaMU OblIa MpOBEIEHa CpaBHUTENIbHAs OIICHKa
MOBPEKACHUI OpPraHOB OPIOIIHON MOJOCTH M 3a0PIOIIMHHOTO MPOCTPAHCTBA TMPH JIETallb-
HBIX WCXOJAaX W Y JKUBBIX JIUIl. BBUTH MpoaHAIM3UPOBAHBI BUIBI TPaBMBI, XapaKTep coue-
TaHHBIX W W30JINPOBAHHBIX TTOBPEXKICHHIH.

[ToBpexneHrs: opraHoB OPIONIHOW MOJIOCTH W 3a0PIOMIMHHOTO MPOCTPAHCTBA Y KHUBBIX
JUI] Haubosee varie Berpevanuch npu nobosx (39,1%mnporus 93,0%; P<0,001), Torna kak
Npy JIeTAILHOM HCXOle HauOojee yalle BCTpeyaluch aBToMoOunbHas TpaBma (P<0,05),
nageHus ¢ BeicoThl (P<0,01). Tak e mpu TpaBMax ¢ J€TAJIbHBIM HCXOJOM HaOII0AaIoCh
CIaBJIEHUE TeJla U TpaBMa OT B3PHIBHOW BOJHBI, y HUBBIX JIMI 3T BHUJBI TPaBM OTCYTCTBO-
Bayy. B ciywasx maseHus ¢ BBICOTHI Y KHBBIX JTUI] ObLIO OTMEUEHO, YTO BBICOTA TMAJCHUS
HaIpAMYIO 3aBECHIIA OT TSDKECTH MMOBPEXICHUH OpraHOB OPIONIHOM MOJIOCTH W 3a0PIONITIH-
HOTO ITPOCTPAHCTBA.

CoueTanue MOBpeXAEHUN ¢ IPYTUMH 00JacTsAMHU Teja B OOJILIIMHCTBE CIy4aeB ycTa-
HOBJICHBI TIPH JIETATBHOM ucxoie (76,9%), Toraa kak y *®UBbBIX JIMI] B 3 pa3a pexe (25,2%).
B GonpmIvHCTBE cy4aeB cOYeTaHHE OTMEYaeTCs C TOJIOBOHM Y JKMBBIX JIMII, a TP JIETallb-
HOM UCXOJ€E C IPYJHOU KJIETKOM.

CrnemyeT OTMETHTh, 9YTO YacTOTa COYETAHHBIX MOBPEXKIECHUI OpPraHOB OpPIOITHOW TMOJIO-
CTH W 3a0pIOMIMHHOTO TPOCTPAHCTBA C TOJIOBOW TPH JIETAIHHOM HCXOJE BCTPEYaeTCs B
2,6 pa3 yaile, 4eM y >KMBBIX JIULI.

[Ipu neranpHOM UCX0J€ BCTpeyaroTcs: pasmMokeHue (2,4%) U OTPBIB MOYKH, YTO TaK JKe
YCYTyOJsIIo TSKECTh COCTOSIHHSL MOCTPAAaBIIEro M CIIOCOOCTBOBAJO Pa3BUTHIO HeOJaro-
MPUATHOTO UCXOJA.

Bo Bcex ciygasx MOBPEXIECHHS CENEe3€HKH Yy JKHUBBIX JIHI] 3aBEPIIAIUCH CILIEHIKTO-
MHEH, YTO MOATBEPXKIAIOTCSA NAHHBIMM MEIULHMHCKUX TOKYMEHTOB. UTO elle pa3 moj-
TBEPXKJaeT 00 aKTyallbHOCTH pa3pabOTKH KOHCEPBATHBHBIX M XUPYPTUUYECKUX METOJIOB
JIeYEeHUSI.

AHanu3 XapakTEpHBIX MOBPEKACHUN MOYEK MpPU TYHNOW TpaBMe IMOKa3al, YTo MpH Jie-
TaJIbHBIX HCXOAaX B OOJBIIMHCTBE CIydaeB HAOJIIOMANNCh IOAKAICYIbHBIE TeMaTOMBI
(84,04%), pazpsiBet (13,8%) u pazmozxenune (2,1%). Torna kaxk y >KUBBIX JHI] B OOJIBIIHH-
cTBe cirydaeB (68,7%) perucTpupoBainuCch YIIUObI IOYEK, YCTAHOBICHHBIX KIIMHUYECKH 0e3
BBIPKEHHBIX MOP(OIOTHIECKUX TPUZHAKOB.

PesyanaTm HCCJIeJ0OBAHUA

Takum 006pazoM, aHaIKM3 CyAeOHO-MEAUIIMHCKUAX SKCIEPTH3 U METUIIMHCKUX JTOKYMEH-
TOB YKHBBIX JIMII U JIUI] C JIETATLHBIM HCXOJIOM C JAHHBIMHU TIOBPEXKICHHUSIMU TIOKa3al, YTO W3
o01Iero yucna nocTpajaBIux My )KuuH 0buT0 559 (63+1,9%), a sxenmuH - 329 (37+1,9%).

B naunOounblieM KOJIMYECTBE CIydacB MPUYMHAME TOJIYYEHUsS, TIOCTPAJABIIMMU TPaBM
OpraHoB OpIONIHON TOJOCTH W 3a0PIONIMHHOTO MPOCTPAHCTBA OBLIM TOPOMKHO-TPAHC-
IOPTHBIC MPOUCIIECTBUA U GI)ITOBaSI TpaBMa.
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VY uccnenyembix moctpagaBmux B 74 (8,7%) ciydasx TpaBMbI OPTaHOB OPIOIIHOW MO-
JIOCTH W 3a0pIOIMMHHOTO IPOCTPaHCTBA HAONIOAAMCh B W30JUPOBAaHHOM Buae. B 775
(91,3%) cayyasx BCTpEeUAIHCh COUCTAHHBIC TTOBPEIKICHHUS OPTaHOB.

CyOKarncyisipHble TeMaTOMbl IEYeHH BCTPEYATUCH Y 8 MalMeHTOB, 4TO cocTaBuiio 4%
OT BCEX MapeHXMMATO3HBIX MOBPEKICHUNA NpH Tymol TpaBMme xuBoTta u 17,0% cpeau mo-
BPEXKJICHUM TTEUECHHU.

[Ipu TpaBMe TYMBIM MpeIMETOM B OOJILIIIMHCTBE CIyYaeB BCTPEUAIOTCS Pa3phIBBI Celie-
3€HKH C TIOCJIEIyIOIIel CTIEHIKTOMUEH.

Cpemu nccienoBaHHbIX 115 ciaydyaeB ¢ TpaBMOM MOYEK HOBPEKIACHHS €€ TYITBIMH TIPe-
MeTaMU C OTPaHUYCHHOM MOBEPXHOCTHIO cocTaBmiu 28,7% (33 cimyuas).

TpaBMa Mo4Yek TYIMbIMU MPEAMETAMH C HEOTPAaHUYCHHOUW TTOBEPXHOCTHIO Yallle BCTpeda-
JUCHh TIPH PA3IWYHBIX BUIAX TPAHCIOPTHOHM TpaBMbI, B 52,2% CONMPOBOXKIABIINECS COYe-
TaHHBIMHU TIOBPEKICHUSIMH.

Crnyyau najieHusi ¢ BEICOTBI CPEIM U3YYCHHOTO HaMH MaTepualia ¢ TYIOH TPaBMOM 1mo4-
KH CPEeJIU JKUBBIX Jull cocTaBwn 19,1% (22 HabnroneHuit).

CoueTanue TOBPEKICHUN ¢ NPYTUMH OONACTSAMHE Teila B OOJIBITHHCTBE CIy9aeB ycTa-
HOBJICHBI NPH JIETATBHOM ucxoe (76,9%), Toraa Kak y *KUBBIX JUIL B 3 paza pexe (25,2%).
B OonpmmHCTBE Cily4aeB codeTaHHE OTMEUAeTCsl C TOJIOBOW y JKMBBIX JIMII, & TIPH JIeTallb-
HOM HCXOJI€ C TPYAHOM KIIETKOMH.

IIpu coueTaHHBIX MOBPEXKACHUAX MPH JIETAIBHOM MCXO0e Hanbosee Jyale HaOIoAaIich
MOBPEKACHUS HE COBMECTUMEIE C JKU3HBIO, KOTOPBIE 00YCIaBIMBAIN HACTYIUIEHHE CMEPTH.
B 35% cny4asx HeNmoCpeNCTBEHHOH NMPUYMHOW CMEPTU SIBISUTUCH TPAaBMATHYECKUH W Te-
MOPPAaru4ecKuil oK.

Bo Bcex ciyuasx MOBpEKICHUS CEJIE3CHKH Y KHBBIX JIUI 3aBEPILAIUCH CIUIEHIKTOMHUEH,
YTO TIOATBEPKAAIOTCS JAHHBIMA MEAUIIMHCKAX TOKYMEHTOB.

AHanu3 XapakTEepHBIX MOBPEXKACHUN MOUYEK MpU TYHOW TpaBMe IMOKazall, uYTO MpH Je-
TAIBHBIX HCXOJaX B OOJBIIMHCTBE CIIy4acB HAOIIOAANNCh MOJKAICYJIbHBIE TeMaTOMBI
(84,04%), paspsiBel (13,8%) u pazmoszxenue (2,1%).

BriBoabI

1. Ha ocHOBe 3akitoueHH CyJeOHO-MEIUIIMHCKUX SKCIIEPTOB, PE3yNbTaTOB MaKpo- U
MUKPOCKOITUYECKOTO HCCIEO0BAHUS TMEYEHU, TOYEeK W CeNe3EHKH H3Yy4YeHbl KIWHUKO-
MOP(}HOJIOTUYECKHE MPOSBICHUS TOBPEKICHUM MaHHBIX OPraHOB TYIBIMU TBEPIBIMU TPE-
METaMH.

2. BrisiBiieHbsl MOp(OIOTHIECKHE OCOOCHHOCTH TOBPEKIACHUH, MPUIMHEHHBIC TYTIHIMU
MpeaMeTaMu ¢ OTPaHMYECHHOM U HEOTPAaHMYEHHOUW MOBEPXHOCTHIO. Y CTAHOBJIEHBI JUATHO-
CTUYECKU 3HAUYMMbIE KPUTEPHUH, MO3BOJISIIONIME MO XapaKTepy MOBPEXKIACHUM ONMpeneisTh
OCHOBHBIC BUJBI TPABMATHUECKOTO BO3JEHCTBHSA, IIPOBOIUTH AU HEPEHITNAIBHYIO THATHO-
CTUKY MEXaHHU3Ma TPaBMbl U pellaTh BOIMPOC O MECTE MPUIIOKEHUS TPABMHUPYIOIIETO BO3-
JeHCTBUSL.

3. OCHOBHBIM (haKTOPOM Pa3BHUTHS HEOIATONPHUATHOTO MCXONA SIBISIETCS COYETaHHBIC
MTOBPEKICHUST OPTaHOB OPIOIIHOM TOJOCTH W 3a0pIONIMHHOTO TPOCTPAHCTBA C 00JIACTHIO
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TPYIHOMN KJIETKH U TOJIOBBI, KOTOPHIE CONMPOBOXKIAIOTCS MHOKECTBEHHBIMU JIBYXCTOPOHHU-
MU TIeperoMaMi pedep, pa3peiBaMy JIETOYHOW TKAaHU, TIepeioMaMy depera ¢ KPOBOU3IIHSI-
HUSIMU 1101 000JIOUKH U BEIIECTBO FOJIOBHOT'O MO3Ta.
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BUOTI'PAD®USA

4, XBar Oner HHOKeHTHEBHY pabOTal0 B 00JIACTH CYA€OHO-MEIUIIMHCKON IKCIIEPTH-
3B1. SIBIISIOCH 3aBEAYIONMINM OTIEIOM CIIOKHBIX CYAeOHO-MEIUIIMHCKUX dKCIepTu3 1 maBHO-
ro bropo CMD M3 Pecniy0Omnku Y30ekucran. Crienuaau3upyroch o ooIiel cy/1e0H0-Me -
IUHCKOM 3KcrepTu3e. ACCHUCTEHT Kadeapbl CyneOHON MEAMIMHBI M MEIUIMHCKOTO MpaBa
Tamkenrckoro llemmatpudyeckoro Memunmackoro MuctuTyTa. OOnacTh MOMX HayYHBIX
WHTEPECOB BKIJIIOUYACT B ce0s MCCIICIOBAaHME COUCTAHHBIX MTOBPEXKICHUH.

CHARACTERISTICS OF DAMAGES OF ABDOMINAL CAVITY ORGANS
AND RETROPERITONEAL SPACE

O.1. Khvan, B.A. Abdukarimov

The Main Bureau of forensic medical examination
of the Ministry of health of the Republic of Uzbekistan
hoi8@yandex.ru

The study is based on the data of 849 cases from expert practice with blunt abdominal
trauma. Morphological features of liver, spleen and kidney damage caused by blunt objects
were revealed. Established diagnostic criteria, allowing the nature of the damage to deter-
mine the main types of traumatic effects, conduct a differential diagnosis of the mechanism
of injury, to decide on the place of application of traumatic effects.

Scientific and technological progress has led to the emergence of a traumatic pandemic
caused by urbanization, the growth of the car Park. [1; 2].
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In the General structure of mechanical damage, open and closed abdominal damage oc-
curs in 2% -5%. [3].

The urgency of the problem of damage to the abdominal cavity is determined by many
aspects. Among them, the most important are the exceptional severity and high percentage
of deaths [4].

All of the above indicates that the problem of determining the presence of damage to the
abdominal cavity and retroperitoneal space continues to be relevant, especially in the ab-
sence of signs of damage to the body and the need to develop new diagnostic techniques.

In this regard, the purpose of this study was to identify the nature and frequency of
damage to the liver, spleen and kidneys.

Materials and methods

Materials and methods. During the 10-year period, we analyzed 849 cases of damage to
the abdominal cavity, retroperitoneal space and the anterior abdominal wall. Of the total
number of male victims, 559 (63£1.9%) and 329 (37£1.9%) were women, which was signif-
icantly lower (p<<0.001).

The cause of injury in 164 (19.3%) cases was a fall from a height, in 258 (30.4%) cas-
es — a fight or beating, in 419 (49.3%) — self-injury. Thus, in the largest number of cases, the
causes of injuries to the abdominal cavity and retroperitoneal space were road accidents and
household injuries.

Research result

Thus, the analysis of forensic examinations and medical documents of living and fatal
persons with these injuries showed that 559 (63£1.9%) out of the total number of injured
men and 329 (37+1.9%) women.

In the largest number of cases, the causes of injuries of the abdominal cavity and retro-
peritoneal space were road accidents and household injury.

We studied affected in 74 (8.7 percent) cases of injuries of abdominal cavity organs and
retroperitoneal space was observed in an isolated form. In 775 (91.3%) cases there were
combined organ damage.

Subcapsular liver hematomas were found in 8 patients, which was 4% of all parenchy-
mal lesions in blunt abdominal trauma and 17.0% of liver damage.

In blunt force trauma, splenectomy is followed by ruptures of the spleen in most cases.

Among the 115 cases of kidney injury, 28.7% (33 cases) of blunt force injury were in-
vestigated.

Kidney injury with blunt objects with unlimited surface was more common in various
types of transport injuries, 52.2% accompanied by combined injuries.

Cases of falling from a height among the studied material with a blunt kidney injury
among living persons were 19.1% (22 observations).

The combination of injuries with other areas of the body in most cases were found to be
fatal (76.9%), whereas in living persons it was 3 times less (25.2%). In most cases, the com-
bination is noted with the head of living persons, and in fatal cases with the chest.
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With combined injuries in fatal cases, the most frequent injuries were not life-
compatible, which caused the onset of death. In 35% of cases, the immediate cause of death
was traumatic and hemorrhagic shock.

In all cases of damage to the spleen of living persons, splenectomy was completed,
which is confirmed by medical records.

Analysis of typical kidney damage in blunt trauma showed that in fatal cases, in most
cases, there were subcapsular hematomas (84.04%), ruptures (13.8%) and thawing (2.1%).

Summary

1. Based on the conclusions of forensic experts, the results of macro-and microscopic
studies of the liver, kidneys and spleen, clinical and morphological manifestations of dam-
age to these organs by blunt solid objects were studied.

2. Morphological features of damage caused by blunt objects with limited and unlimited
surface are revealed. Established diagnostic criteria that allow the nature of the damage to
determine the main types of traumatic effects, conduct a differential diagnosis of the mecha-
nism of injury and to decide on the place of application of traumatic effects.

3. The main factor in the development of an unfavorable outcome is the combined dam-
age to the abdominal cavity and retroperitoneal space with the chest and head, which are
accompanied by multiple bilateral fractures of the ribs, ruptures of the lung tissue, fractures
of the skull with hemorrhages under the shell and the substance of the brain.
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MACHAS MPOAYKTUBHOCTHh CBUHEW ITPA BKJIFOUEHUU B PAIIMOH
KOHIIETPATA U3 KOPBUKYJIbI AITOHCKOM

3.B. Hoii, 1O.I1. Hukyaun, O.A. HukyauHa

DI'EOY BO Ilpumopckan 2ocyoapcmeennasn ceabCKOX03aUCMEEHNAA AKA0eMUsl,
2. Yceeypuiick
zoyatsoy84@mail.ru

B cratbe npencraBiaeHsl pe3yabTaThl HCIOIB30BAHMS B pallMOHaX MPU OTKOPME CBUHEM
KOPMOBOT'O KOHIIEHTPATa, IPUTOTOBICHHOI'O U3 OTXOJ0B IIEPepabOTKU MOJIIIOCKA KOPOUKY-
nbl simoHckol (Corbicula japonica). MccnenoBaHusiMH yCTaHOBJIEHO, YTO HCIOJIb30BaHUE
JaHHOW 100aBKM CIOCOOCTBYET YBEJIMUEHUIO MSCHON NMPOAYKTUBHOCTH, YOOHHOr0 BBIXOJa
U YIy4UIEHUI0 MOP(OJIOrHYECKOI0 COCTaBa MsICa CBUHE.

MsicHas IpOAYKTUBHOCTh CBUHEH 3aBUCUT HE TOJIBKO OT MOPOBI, HO U OT CKOPOCTH PO-
cta. OT™MeuaeTcs Takasi 3aKOHOMEPHOCTB: YeM OBICTpee pacTyT CBHHBU, TeM OOJIbIIE B UX
TeJe CUHTE3UPYETCs U ACTIOHUPYETCS JKUpa. B CBSI3M ¢ 3TUM € MOBBIIIEHUEM CKOPOCTH PO-
CTa CBHMHEH JONIO KUpa B UX Telleé YBEIMYHMBAETCS, a MOCTHOTO MsACAa — yMEHBIIaeTcs
(B.J1. Kabanos, 1972).

MsicHyI0 IPOAYKTHBHOCTh ONPEAEISAIOT KOJMYECTBOM MOIYy4aeMON OT CBHHEH NMPOIyK-
LIUH, IPUTOAHON IS MCIIOJIB30BAHUS B IUILY 4eioBeKa. OLEHHUBaIOT ee 110 yOoiHOMY Becy,
Macce TYIIM U BBIXOAy Msca B Tymie. O MACHOW NMPOJYKTUBHOCTH CYAST TAKXKe MO KaYeCTBY
TYIIH, OLIEHUBAEMOU IpU OOHUTHUPOBKE, MO CIEAYIOIIMM MOKa3aTessiM: JUIMHA TYIIH, TOJI-
IIMHA INMHKA, IUIOLIA]b MBIIIEYHOIO Ta3ka. B KoHLE ombiTa HamMu ObLT MPOBENEH KOH-
TPOJIEHBIN YOOI JKUBOTHBIX.

Hay4yHO-X03s11iCTBEHHBII OIBIT IO OTKOPMY CBHHEH OBII MPOBEAEH Ha TpeX IpyImax
cBuHeil Ha cBuHOpepme OO0 «Apupan-Hy» [Ipumopckoro kpas. [nst atoro 0su1m chopmu-
POBaHbI 3 TPYIIIBI TOPOCAT MOPOIBI JTAHAPAC B BO3PACTE 2 MECSIIEB 1O 15 rojIoB B KaXKAOH.

[epen Hayanom uccienOBaHUA KUBOTHBIE OBIIM KIMHUYECKH 310pOBHI. [lo oxoH4YaHMH
YPaBHUTEIBHOTO MIEPHOA )KUBOTHBIE OBLIM pacrpenesieHbl B 3 TPYIIIbI 110 MPUHLMITY aHaJIO-
TOB C Y4€TOM HX IPOHUCXO0XKIECHHS, BO3PACTA, )KUBOM MacChl M YIIMTAHHOCTH. B mponecce mo-
CTaHOBKH OIIbITA XMBOTHBIE MEPUOANYECKH B3BELIMBAJINCHh MHAMBHAyalbHO. Parmon mon-
OTIBITHBIX TIOPOCAT OBLI COaTaHCUPOBAH MO OOLIEeH NUTATENFHOCTH U B OCHOBHOM COCTOSLT M3
3€pHOBBIX KOPMOB. JKMBOTHBIE KOHTPOJBHOM T'PYMIBI MOJIy4Yalld PalyoH, MPUMEHSIEMBIA B
XO34HCTBE, )KUBOTHBIE OMBITHBIX I'PYMIT — PAllMOH C BKJIIOUEHHEM KOPMOBOI'O KOHIIEHTpaTa B
J03€ — 2 T Ha KAJIOTPaMM JKHBOW Macchl, IIOPOCsATa BTOPOU OMBITHON Irpymbl — 4 I/KT.

MsicHY10 IpOIYKTHBHOCTh U3Y4aJl Ha OCHOBE KOHTPOJIBHBIX yOOeB 1o yOoiiHOH Macce,
BBIXOJY TYIIH, KOJIMYECTBY IIOJIYYEHHOIO HINuKa U Msca. s y6ost orOupanyu cBUHEH, aHa-
JIOTHYHBIX 110 BO3pacTy M Macce Tena no Meroauke BM)Ka, BHUNHWMIIa (o tpu u3 xax-
JTOW TPYTIIIBI).

Y06oii cBuHell mpoBoamian Tocie 12-9acoBoid TpemyOOWHON TOJOTHOW BBIIEPKKH H
oTIpeesuIn: TIperyOolHYI0 )KUBYIO Maccy, BeC TapHOM TYIIH, TOJOBBI, HOT, KOKU U BHYT-
penHero cana (o metoauke Diicaepa O.D., Bunorpaackoro A.U., 1965).
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TonmuHy mmuKa onpeaessuii Ha ciiuHe (MpoTHB 6-7 pedpa), Haj MEePBBIM MOSICHUYHBIM
MTO3BOHKOM, Ha KPeCTIle U Ha Tpyau (IpoTUB 6-7-T0 pedpa).

[pu paznenke Ty onpeneNsuin: Maccy MBIIIEYHOH TKaHH, JKUPOBOH TKaHU (HApYy>KHOTO
casa, BHYTPEHHEI0 M ME3JPOBOTO JKHpa), JIETKUX, MEUYEHH, MOYeK, CepAla U CEelIe3eHKH,
JUTMHY OXJIQXKJIEHHOW TyIH (OT MepBOTO Kpas JIOHHOH KOCTH 10 TIEpeqHEl MOBEpXHOCTH
MEPBOTO MIEHHOTO TO3BOHKA), BBICOTY W MIMPUHY JUITMHHEHIIIEH MBIIIIIHI CIUHBI (Ha ToTe-
PEYHOM pa3pe3e MEXKIy MOCICIHUM TPYAHBIM M TIEPBHIM TMOSCHUYHBIM IT03BOHKAMH), a
TaKkKe IUIONab MBIIIEYHOTO TJIa3Ka MEPEMHOKEHHUEM BBICOTHI MBIIIIBI HA €€ MIHNPUHY U
MTOJIYICHHOTO TIpom3BeaeHusT — Ha ko3 durment 0,8 (mo meronuke DiicHepa ©.D., BuHo-
rpaackoro A.W., 1965).

st onpeneneHns XAMUYECKOTO COCTaBa Msica OTOMPAINCh CpeJHHe PoOBl Msica Mac-
coit 400-500 rpamMoB. XUMHYECKHI cocTaB ompenesui B IIpuMopckoil Meko0IacTHOM
BETEpUHAPHOI Taboparopun 1. TUMHps3eBKa Y CCypHICKOTO palioHa.

MsicHasi MPOTyKTUBHOCTh TOOIBITHBIX )KUBOTHBIX ITPUBE/ICHA B TAOJIHIIE.

IMoka3aTesn MsICHOM MNPOAYKTUBHOCTHU NOJONBITHBIX )KUBOTHBIX

I'pynna
Tlokazarens
KOHTpOJIbHAs I onbiTHAs IT onbiTHAs
JimHa Tymm, cM 97,3+1,2 103,3+0,9%* 104,4+0,9%*
TommuuHa mnuka, cm 4,2+0,1 4,1+0,1 3,97+0,1
TInomaasr MBIIEYHOTO TJ1a3Ka 28,7+0,18 30,3+0,3** 31+0,07**

*P>0,95 **P>0,99

MsicHas TIPOAYKTUBHOCTH JKUBOTHBIX ONBITHBIX TPYII ObLja BBIIIE, Y€M y aHAJIOTOB
KOHTPOJIbHOM Tpynmnsl. Tak, JIMHA TYIIX y CBUHEH KOHTPOJIBHOM IPYMIIBI BBILIE, YEM Y XKH-
BOoTHBIX | 1 I onbITHEIX rpym Ha 5,8 U 6,8 % COOTBETCTBEHHO, IUIOLIAAb MBIIICYHOTO IJIa3-
ka — Ha 5,2 u 7,4 %. MakcumanbpHas TONLIMHA IINHKA OblIa y KMBOTHBIX KOHTPOJBHOM
TPYIIBI ¥ YCTyIIala aHAJIOTaM OIBITHEIX Tpym Ha 2,4 u 5,5 %.

Takum 00pa3oM, MOJIy4YEeHHBIC JAHHBIC CBUICTEILCTBYIOT O IMOJIOKUTEIBHOM BIIMSIHUU
KOPOUWKYJIBI SIITOHCKOW HA MCHBIC Ka4eCTBA CBUHEH.

CooTHomeHre TKaHeH B TYIIaxX MOAOMBITHRIX )KHBOTHBIX MTPENICTABIECHO Ha puc. 1, 2, 3.

AHann3 MOpP(OIOrHUECKOTO COCTaBa TYIIHU MOOIBITHBIX )KHUBOTHBIX CBUIETEIILCTBYET O
MEXTPYIIOBBIX PA3IUYUAX B MBIIICYHOU, SKUPOBOI U KOCTHON TKaHSX.

Ilo conepxaHHIO MBIIIEYHON TKAHW MPEBOCXOAWIM TyLIH >KUBOTHBIX | U II ombITHBIX
rpymi. IIpeBocxomeTBo coctaBmio 4,7 — 6,6 KT Hag KoHTpoJsieM. [IporieHTHOE comepKaHue
MBIIIEYHON TKaHU B TyIIaX MOJOMBITHBIX KUBOTHBIX HAXOAMJIOCH B mpenenax 42,2 — 46 %.
Macca ®HpOBOW TKaHU BO BCEX IpyNIax OblIa MPAaKTUYECKH OJMHAKOBA, HEOOJBIIOE Tpe-
BOCXOJICTBO OBbLITO 0TMedeHO BO Il ombITHOM Tpymie, OHO cOCTaBmiIO 1,2 KT Ha/l )KUBOTHBIMH
KOHTPOJIbHOM TPYIIIBI.
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& mprneunas Tkanb & xuposast Tkans @ xoctHas Tkane D mkypa

Puc. 1. CooTHOmIEeHNE TKaHEH B TymIax )KUBOTHBIX KOHTPOJIBHOM TPYIIITBI

MblleyHast Tkanb B skupoBast TkaHb KOCTHas Tkaub 0 mkypa

Puc. 2. CooTHOIIeHNE TKaHEH B TyIIaX XUBOTHBIX | OTIBITHO TpyTIITEI

& mprmeunas Tkanb B kuposas Tkaub &l kocTHas Tkanp B mxypa

Puc. 3. CooTHOmeHne TKaHeH B Tymax >KUBOTHBIX 11 ONBITHOMN TPyTIIBI
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OpHako, eciaM paccMaTpUBaTh IMPOLEHTHOE COJCPIKaHUE, TO B KOHTPOJIBHOM Tpyrire
YKUPOBOH TKAHW OBLIIO OOJIBINE B CpemHeM Ha 5 % 110 CpaBHEHHIO C ONBITHBIMH TPYIITIaMH.

HesnauutensHoe yBenuueHHe HAOJFOAAI0Ch B ONMBITHBIX IPYIMNax MO Macce KOCTEH Mo
CPaBHEHUIO C )KUBOTHBIMU KOHTPOJIBHOHN IPYIIIIBL

Pacyer BpIXOma MBIIIEYHON TKaHU Ha 1 KT KOCTEH MOKa3bIBAaET, YTO y JKUBOTHBIX KOH-
TPOJILHOM TPYIITEI OH COCTAaBMII 3,57 KT, B OMBITHBIX Tpymmax coorBeTcTBoBa 4,08 m 4,18
kr, yto Ha 0,51 kr 1 0,61 kr OoJbIIIe, YEM B KOHTPOJILHOM IPyTIIIE.

JIMTEPATYPA

1. Ka6anos B./I. PocT u MsicHbIe kauecTBa cBuHEl. — M.: Komoc, 1972.

2.JIn I'.T. IloBbllieHHE MSICHOW NPOAYKTHMBHOCTH KPYIHOTO POraToro CKOTa. — Y CCYPHICK,
2003.-226c.

3. Diicaep ©.®., Bunorpaackuii A.MI. Meroauka uccieIoBaHUN B >KMBOTHOBOJCTBE. — Kwues:
Ypoxaii, 1965. — 223 c.

BUOTI'PA®UA

S, Hoit 30a BnagumupoBHa, paboTaro B 00JaCTH CEIbCKOTO XO34HWCTBA U CHEIHATU3HU-
PYIOCh Ha KOPMJICHHM C/X HBOTHBIX, TEXHOJIIOTUU KOpMOB. PaboTaro nouentom B ®I'BOY
BO Ilpumopckas I'CXA 1. VYccypmiicka. KanmumaT CenbCKOXO3SHCTBEHHBIX HAyK C
2009 roga. O6nacTh MOMX HayYHBIX HHTEPECOB BKJIIOYAET KOPMJICHUE C/X )KUBOTHBIX, KOP-
MOIIPOM3BOJCTBO, TEXHOJOTUSI KOPMOB, TEXHOJIOTHs NepepabOTKH MPOAYKLIUH XKHUBOTHO-
BOJICTBA.

MEAT PRODUCTION OF SWINE WHEN INCLUDED CONCENTRATE
OF CORBICULA JAPANESE IN THE DIET

Z.V. Tsoy, U.P. Nikulin, O.A. Nikulina

Primorsky State Agricultural academy, Ussuriisk
zoyatsoy84@mail.ru

The article presents the results of the using of feed concentrate prepared from the waste
of processing of Corbicula Japanese in the rations for fattening pigs.

Researches have found that the using of concentrate increases meat productivity, slaugh-
ter yield and improves the morphological composition of pork.

Meat productivity of experimental groups of animals was higher than that of control
group analogues.

The carcass length of control group pigs is higher than animals of the I and II experi-
mental groups by 5.8 and 6.8%, respectively, the area of the muscle eye is 5.2 and 7.4 %.

The maximum thickness of the fat was in the animals of the control group and was infe-
rior to the analogues of the experimental groups by 2.4 and 5.5 %.
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Thus, the obtained research data indicates a positive effect of Japanese Corbicula on the
meat quality of meat production.

BIOGRAPHY

I work in the field of feeding of farm animals focusing on the processes in feed technol-
ogy in agriculture. I work at Agricultural academy in Ussuriisk Russia. My position is asso-
ciate professor of department zootechnology. I received my PhD degree in Blagoveshensk
Russia in 2009. My research interests include feeding of farm animals, zootechnology, recy-
cling of animal products.

HOBBIINEHUE KOHKYPEHTOCIIOCOBHOCTH
CEJIbCKOXO3SICTBEHHOM NPOAYKIIUU PETHUOHA

O.I'. YapsikoBa (Kum)

DI'BHY «Hayuno-uccnedoeamenbCcKuil UHCIUMYN IKOHOMUKY U OP2AHU3AUUN
azponpomuvluiiieHHo20 komniaekca Llenmpanvno-Yepnoszemnozo paiiona
Poccuiickoii Dedepayuuy, 2. Boponesc, Poccus,
e-mail: CHOG@narod.ru

OmnpeneneHsl 1eb U 3aJa4u, 00OCHOBAHBI CIIOCOOBI M MEXaHU3MBbI MIOBBIILIEHUS KOHKY-
PEHTOCTIOCOOHOCTH arpoNpOAOBOJIBLCTBEHHON MPOAYKIIMM Ha HAIMOHAJIBHOM arpapHoM
PBIHKE, BBIIETICHB IPUOPUTETHHIE HANpPaBICHUS JEATENBHOCTH OPraHOB IOCYAapCTBEHHOMN
BracTu BopoHexckoit 00macTw.

AKTyaJIbHOCTh PacCMaTpUBAaEMOW TEMBI ONpPEAENAETCS CTPATErMYeCKUMM MHEepCHEeKTH-
BaMHU paCIIUPEHHS €MKOCTH TO3WIIMOHHPOBAHUS arpoIPOJOBOIHCTBEHHOW MPOAYKIUU HA
HAI[MOHAIBFHOM W MHPOBOM PBIHKE, [UISI 9Y€T0 HEOOXOIMMO TIOBEIIIEHHE €€ KOHKYPEHTOCITO-
COOHOCTH.

B mocnennue roasl Boponexckas obnacTe AEMOHCTPUPYET YCTOMUYMBBIA POCT arpo-
MIPOMBIIIUIEHHOTO TTPOHU3BOJICTBA, OMEPEKAIOMINNA OOIEPOCCHIICKIE TTOKA3aTEeNH, U TEM Ca-
MBIM YKpEIUIIeT KOHKYPEHTHBIE TIO3UILIMN Ha HAllMOHAJIBHOM arpapHoM peiHke [1]. Joctur-
HyThIe pe3ynbTaThl AIIK oOmactu u 3HaYMTENbHBIE pe3epBbl MO3BOIAIOT OPUEHTHPOBATHCS
Ha Oollee BHICOKHE CTPATErHUECKUe MeTH KOMIUIEKCHOTO COIUAIbHO-9KOHOMHUYECKOTO pa3-
Butns AIIK permona. 3asBieHHas amMOWIIMO3HAS 11e7Ih — (OPMHPOBAHUE OIOPHOTO arpo-
MIPOMBIIIUIEHHOTO IIEHTpa CTPaHbl, XOPOIIO YBS3BIBAETCS CO CTpaTerHeil KOMITJIEKCHOTO
MPOCTPAaHCTBEHHOTO pa3BUTHs Poccuu W ompesensercss MAPOBBIME, HAIlHOHAIBHBIMU, pe-
THOHATBHBIMH U JOKaJTbHBIMU (MECTHBIMH ) TPEHIAMHU.

st yKperuieHus 1 paclIMPEHUs] KOHKYPEHTHBIX MTO3ULUI PErMOHA Ha PBIHKE arpapHOU
NPOAYKIHMH (POCTa €MKOCTH M YIIyOJIeHHS CErMEHTOB) HEO0OXOIMMO COXpaHEHHE JIUAEp-
CTBa B CEJICKOXO3SIICTBEHHOM IPOU3BOJICTBE, MUIIEBON U TMepepadaThIBarOIIeH MTPOMBIII-
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JICHHOCTH, MTOCTOSHHOE MOBBIIIEHNE KOHKYPEHTOCHOCOOHOCTH MPOAYKIMHU, YTO Mpeaonpe-
nmensert [2]:

— CTUMYJIMPOBaHHE HCIIOJB30BAHUSI HOBBIX BBICOKOIIPOM3BOJUTENBHBIX U pecypcocOe-
perarommx TeXHOIOTUH;

— pa3BUTHE MHHOBALMOHHONW M MHBECTHLHMOHHOW NEATEIBHOCTH KPYIHBIX BBICOKOTEX-
HOJIOTMYHBIX NPOU3BOJCTB, UMIIOpTO3amelieHue Ha npeanpustuax AlIK, uro npeamnonara-
€T CTPOUTENBCTBO, PEKOHCTPYKLHUIO, TEXHHMUYECKYIO M TEXHOJIOTHYECKYI0 MOJCPHHU3ALMIO
CEJIbCKOTO XO3SICTBA M Pa3BUTHE HOBBIX IJIs1 00AacCTH HalpaBieHUH (yHKIHOHUPOBAHHUS
MATIEBON W TiepepadaThIBAIONICH MPOMBIIIEHHOCTH (BKIIIOYAs TIIYOOKYIO IepepadoTKy
MPOAYKIMU PACTCHUEBOJCTBA). DTO MO3BOJIMUT YBEIHYUTh BHYTPEHHHI CIIPOC, OCYLIECTBUTD
MUMIIOPTO3aMeIICHUE U PACIIUPUTH BHEIIHUE PHIHKH.

B cBs3u ¢ 3TMM B 0051aCTH IIAaHUPYETCSA PACIIMPUThH PEATIM3ALMI0 MAcIITa0HBIX BBICO-
KOTEXHOJIOTUYHBIX HHBECTUIIOHHBIX IIPOEKTOB:

— CTPOUTEIBCTBO M PEKOHCTPYKLHUSI >KMBOTHOBOAYECKHX KOMIUIEKCOB MOJIOYHOTO
HanpasneHust (AO «Momnsect», OO0 «OkoHuBaArpo», OO0 «YK [on-Arpo», 'K «Ar-
poTexI"apanT»; Ha Teppuropuu AHHHHCKOTO, BoOpoBckoro, Bepxuemamonckoro, I'puba-
HOBCKoro, Kammpckoro, JIuckunckoro, Octporoskckoro, [laBmoBckoro, Pamonckoro u Xo-
XOJBCKOTO MyHHULUIAJIbHBIX PallOHOB);

— CTPOHUTENBCTBO CBHMHOBOJUECKMX KOMIUIEKCOB (Tpon3BoAcTBeHHbIe Iwtomanku ['K
«AT'PO3KO, I'K «UepkuzoBoy, OO0 «/louckoit bekon», OO0 «CX Mockosckoey», OO0
CeneKunoHHO-THOPUAHBIN LIEHTD);

— CTPOHUTENIBCTBO NTUIIEBOAYECKUX KOMIUIEKCOB (MsicHOe Hampasienue — 'K «Uepkuzo-
Bo», ssmaHoe HampasieHue - CIIK «TpetbsaxoBckoe», OO0 «Psbay);

— moaepHuzanus caxapubix 3aBoioB (I'K «IIpoxumexc-Xonanuar», OO0 «BopoHexkca-
xap»).

Jli OBBIIEHUS BHYTPEHHETO CIpOca Ha MPOAYKIMIO PAaCTEHHEBOACTBA, MMEIOIIYIO
BBICOKHM MOTEHIMAT pocTa, HeOOXOAUMO pacIIMpeHHe HOBBIX MEPCHEKTHBHBIX HarpaBlie-
HUH MUILEBOH U NepepadaThiBatoniel MPOMBIIUIEHHOCTH.

B pamkax pexkoHCTpyKIuu cymecTByromux MomHocTeit OO0 «OmbpxoBaTCKUN caxap-
HBIH KOMOWHAT» (BXOIUT B CTPYKTYypy «IIpomumexcy) 3aBepiieHa peaau3anisl YHUKAIbHO-
ro ans Poccuy HHBECTUIIMOHHOTO MPOEKTA 110 CO3JaHUI0 OTAEIBHOTO 3aBOJa M0 JeIIyrapu-
3alMU MeJIacChl U BBITYCKa JOMOJHUTEIBHOTO KOJMYECTBA caxapa U3 OTXOJOB MPOU3BOI-
CTBa, a TaK)Ke HOBOI'O BUJa Npoaykra «berann» (aMUHOKHCIIOTHI, INUPOKO IMPUMEHSIOIIEH-
cs1 B 001acTH (papMaleBTHKH U MUIIEBOH MHIYCTPUN).

Bropoii B Poccun nogo6nsIi poekT 3amymieH ['K «Pycarpo» B paMkax peKOHCTPYKITUH
OAO «3naMeHckmit caxapHbii 3aBoa» (TamOoBckast obmacTs). B Mupe momoOHBIE THHUH
cymiecTByIoT ToibKo B EBporie (Bcero nse) u B CIIIA (Bocems).

B cBs3u ¢ eXerogHbIM YBENWYEHHEM OOBEMOB MPOU3BOACTBA KYKYpY3bl B PETHOHE U
MTOCKOJIBKY MIMEETCSI BO3MOYKHOCTh JIOTIOTHUTENBHO TTepepadaTeiBaTh 10 300 THIC. T KyKypy-
3bl, 1Ie7IECO00pa3HO pa3BUTHE TIIyOOKOW mepepaboTKH KYKYpy3bl M MPOHM3BOACTBA CyXOTO
9KCTpaKTa, TIIOTEHA M MANbTO3HOM MaTOKM (B paMKax HapalliBaHUs MOIIHOCTEH Kpaxma-
JIO-MTATOYHOTO 3aBoja mo mepepadorke Kykypy3sl OOO CII «/lon» PamoHckoro paiiona).
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Taxke akTyaJlbHBIM SBISIETCS IEepepadOTKa BBICOKOOETKOBBIX KYJIBTYp (0enoro mromnuHa
Y COH).

Ocob6oe BHHMaHHE HEOOXOJUMO YIENUTh TMOBBIIICHUIO TEXHOJIOTUYECKOW M TeHeTHYe-
CKOIl HE3aBHCHMOCTH CEJIbCKOXO039HCTBEHHOIO MPOM3BOICTBA OT UMIIOPTHOM NMPOAYKIMH B
cthepe ceMeHOBOICTBA, CENIEKIINHU | TIJIEMEHHOTO Jiena [3].

Ilo raHHOMY HaITpaBIIEHUIO TUIAHUPYETCS:

— co3aanue BopoHeKCKOro Hay4HOro IEHTpa arpoONOTEXHOIOTHIA;

— CO3JIaHUE CENEeKIMOHHO-CEMEHOBOAUECKUX, CEIEeKIIMOHHO-TeHETHIECKHUX, CeIeKI[UOH-
HO-THOPHIHBIX IIEHTPOB B )KHBOTHOBOJCTBE U PACTEHHEBOCTBE;

— pa3BuTHE 06a3bl IVIEMEHHBIX XO3SHCTB.

B uacTtHOCTH, peanusyeTcsl co3gaHHue CEIEKIMOHHO-CEMEHOBOAUECKUX LIEHTPOB caxap-
HOM CBEKIIBI oTeuecTBeHHOU cenekiuu (Beepoccmiickuit HUW caxapHO# CBEKIIBI B caxapa
M. A.JL. MaznmymoBa, I'K «Pycarpo», 3AO «lllenkoBo ATpoxmm»), a TakXe 3epHOBBIX,
TexHuueckux u KopMoBbIX KyibTyp ('K «ArpoTexI'apant», 3AO «Arpopupma IlaBnos-
ckasg HuBay); CTpOUTENBCTBO CENEKITMOHHO-TEHETUYECKOTO [IEHTPa B MOJIOYHOM JKUBOTHO-
BoacTBe (OO0 CXII «HoBoMapkoBCcKoe); pa3BUTHE 0a3bl TUIEMEHHBIX XO3SIMCTB IO BBIpa-
mmBannio KPC MscHBIX 1 MonowHbIX Topof, cBuHell (OO0 «3OxoHuBaArpo», Arpoxosn-
nmuHT «J{oHATpO» U 11p.).

3HaYNMBIM HANpaBICHWEM TaKkKe SBISIETCS Pa3BUTHE CHUCTEMBI MH(PPACTPYKTYpHOTO
o0ecrniedeHus arporpo0BOIbCTBEHHOTO PBIHKA, KOTOPOE BO3MOYKHO 32 CUET:

— pa3BUTHA JOTUCTUKN (MMHHUMHU3ALUSA JIOTUCTHUYECKHUX M3/IEPKEK MOCPEACTBOM palyo-
HAJBHOTO pa3MeNIeHUs W CHEIHaTU3allii CeIbCKOX035MCTBEHHOTO MTPOU3BOICTBA U IHIIIE-
BOIl NIPOMBIIUIEHHOCTH), TO3BOJISIIOIIEN TOBapONPOU3BOIUTENSAM IOCTABIATH arpoNpoJIo-
BOJILCTBEHHYIO MPOAYKIHIO B PETHOHBI 0€3 MOCPETHUKOB C TAPaHTHAMHU KaueCTBa OIIAThl U
MOCTAaBKH TMPOJOBOJIBCTBUS B COOTBETCTBUHM C YCTAHOBIICHHBIMH B KOHTPaKTax IIEHAMH U
CpOKaMu;

— (OpPMHUPOBAHHSI CUCTEMBI CEIBCKOXO3SICTBEHHOTO KOHCYJIBTHPOBAHHUS KaK MEXaHH3-
Ma paclpOCTpaHEHUs] HHHOBAIMK B CEIbCKOXO35HCTBEHHOM MPOU3BOACTBE, (OPMUPOBAHHUS
3¢ ¢$eKTHBHBIX WH(GOPMAIIMOHHBIX M TEIEKOMMYHHUKAIIMOHHBIX CETeH paclpOCTpaHEeHHUS
3HAHWI B arpapHoii cdepe;

— BBOJIa B ICWCTBHE HOBBIX MOIITHOCTEH €IMHOBPEMEHHOI'O XpaHEHHUsI ONITOBO-pacIpeie-
JUTENBHBIX EHTPOB, MOIIHOCTEH M0 XpaHEHUIO KapTOQels U OBOIIeH OTKPHITOTO TPYHTA,
TUTOZIOB U SITOJ.

— ctpoutenbeTBo oBole-kapTodenexpanmn (I'K «Jloryc-arpoy).

[loBbImIeHNsT KOHKYPEHTOCIIOCOOHOCTH CEINhCKOXO3SMCTBEHHOW MPOAYKIMH, CBHIPHS
Y TIPOJOBOJILCTBUSL HA BHYTPEHHEM W BHEIIHUX PBIHKAX MPOSBUTCS B MOIyYEHUH PE3Yib-
TaTOB:

— cTaOWJIBHBINA POCT 00BEMOB MPOU3BOJACTBA CENbCKOXO3SMCTBEHHON MPOAYKIUH, ITH-
MIEBBIX MTPOIAYKTOB;

— TIOBBIIIIEHUE TEXHOJIOTMYECKOM HE3aBUCUMOCTH CEIbCKOXO3SHCTBEHHOTO MPOHM3BOJI-
CTBa OT MHOCTPAaHHOTO MPOU3BOJCTBAa B chepe CEMEHOBOJACTBA, CEJEKIMU M IIEMEHHOTO
Jiena;
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— obecrieueHue COBITA CENbCKOXO3SIMCTBEHHOW MPOAYKIIMYA HAa BHEITHHE PHIHKHU 32 CUET
CO3/IaHUS YCIIOBHH IJIsI CE30HHOTO XPaHEHHUS U MMOAPAOOTKH;

— pa3BUTUEC JIOTUCTUUYCCKUX OIITOBO-PACIPEACIUTECIBHBIX LEHTPOB U oOecrieueHre Ha
OCHOBE 3TOT0 MOTPEOHOCTEH B COBITE MPOTYKIIUH KPYITHBIX MPEIIPUITHH;

— YCKOpEHHE TOBApPOIBHKEHHSI, TIOBBIIIEHIE KPYTIIOTOIUNYHON COXPaHHOCTH U KauyecTBa
MPOAYKIINH.

OCHOBHBIME CIIOCOOAMH TIOBBIIICHUSI KOHKYPEHTOCTIOCOOHOCTH CEIIbCKOX03SHCTBEHHON
MPOAYKIIUH, CHIPhS U TPOJIOBOJILCTBHUS Ha BHYTPEHHEM M BHEIITHUX PHIHKAX SIBIISTFOTCS:

— (hopMHpOBaHUE U Pa3BUTHE KOHKYPEHTOCTIOCOOHBIX KIIACTEPOB, CITOCOOCTBYIONTUX CO-
3MAHUI0 COBPEMEHHBIX BBICOKOA((EKTUBHBIX TEXHOJOTHH MPOM3BOJACTBA, MEPEPadOTKU H
XPpaHEHUsI CeIbCKOXO03SMCTBEHHOM MPOAYKIIMH, CHIPhS U TIPOIOBOJILCTBUS;

— CO3/laHWe W BHEIPEHHE OTEYECTBEHHBIX TEXHOJOTHH MEepeloBOTO YpOBHSA B cdepe
IMPOU3BOJCTBA CEMSH paﬁOHHpOBaHHle OTEUYECTBEHHBIX CEIILCKOXO03SIMCTBEHHBIX COpTOB
pacTeHuH, MIEMEHHOM MPOYKIMH KUBOTHOBO/ICTBA,

— COBEpIIIEHCTBOBAHNE MEXAaHN3MOB B3aMMOJIEHCTBUS TOCYAapCTBEHHO-YaCTHOTO TapT-
HEPCTBA; YCHIICHWE PO 00mecTBeHHBIX cTPYKTyp AIIK (COr03bI M accompanuu CeabcKo-
XO3SICTBEHHBIX TOBAPOIIPOU3BOIUTENCH );

— OKa3aHWe TOCyJapCTBEHHOM IMOAMEPKKMA B BUAE BO3MEIICHHS YacTHU MPSMBIX MOHE-
CEHHBIX 3aTpaT Ha CTPOUTEIHCTBO ONTOBO-PACTIPEACTUTENHHBIX IEHTPOB, OBOIIEXPAHHIIHII
U TUJIOA0XPaHUIIMILL,

— CTHMYJIIPOBAaHUE CO3JIaHUS JIOTUCTUYECKUX W HH(DOPMAIMOHHO-KOHCYIJIHTAI[MOHHBIX
MapKETHHTOBBIX IIEHTPOB TOBAPOIPOBOSIINX CETEH IS CeNIbCKOXO3IWCTBEHHON MPOIYK-
oy “ MpOAYKIHN HHHIeBOﬁ IMPOMBIIIJICHHOCTHU (OHTOBO-paCHpel[eJ]I/ITeJ'II)HLIX LICHTPOB,
CEJIbCKOXO3SICTBEHHBIX KOOIIEPATHBOB, MOIIIHOCTEH JIJIsl XPAaHEHHsI CEIbCKOX03HCTBEHHON
MPOIYKIIHH);

— BHEJIPCHHE TEXHOJOTHUH «IH(PpOBOI SKOHOMUKH» B CEILCKOE XO3SMCTBO (COCTaBlie-
HHUE KapT YPOKaHHOCTH C MPEUMYIIECTBEHHBIM HCIIOJIb30BaHUEM JIPOHOB; HMCIOJIb30BaHHE
JTATYMKOB JIJIsi OOHAPYKEHUS BPEAUTEICH U aBTOMATHYECKOTO PACHBUICHHUS CPEJCTB XUMHU-
YECKOW 3aIIUTHI PACTCHHU; TPUMEHEHNE CEHCOPOB JIJISl OIIEHKH BIAYKHOCTH MOYB B TeUEHHE
CYTOK; UCIOJIb30BAHUE CUCTEM aBTOMATHYECKON PEryJIHPOBKH BIAXKHOCTH M TEMIIEPATYpPhI
B MIOMEIICHUSIX JIJISl XPAHCHUST OBOIIICH, SITOJ U 36PHOBBIX);

— TOJ/IepIKKa DKOJIOTU3AIlMU MPOU3BOJACTBA (PKOJIOTHYECKH PETIaAMEHTHPOBAaHHOE WC-
MOJTE30BaHME B CEIBCKOXO3SIMICTBEHHOM MPOM3BOACTBE 3€MEIbHBIX, BOIHBIX M JPYTHX BO3-
OOHOBJIIEMBIX TPUPOIHBIX PECYPCOB, MOBBIIICHUE IUIOAOPOAHS TOYB IO ONTHMAILHOTO
YPOBHS B Ka)/I0i KOHKPETHOH 30He 001acTH), OMOIOTU3ANNN 3eMIISACITUS U OPraHUIeCcKO-
IO CEJIBCKOIr0 XO351MCTBA.

Jiisi TOBBIIIEHUS] KOHKYPEHTOCIOCOOHOCTH OTEYECTBEHHOTO arpONpOMBIIUICHHOTO
KOMIUIEKCa B KayeCTBE IPHOPUTETHBIX HANPABICHHS JCSATCILHOCTU OPraHOB TOCYaap-
CTBEHHOH Bi1acTH BOopoHEKCKOM 00J1aCTH MOKHO BBIICTHUTH [4]:

— YBCJIMYCHUC TOCYAAPCTBECHHLIX pPacXOoA0B HAa BHCAPECHUC HOBBIX TeXHOJIOI‘Hﬁ, co3aa-
HUE CHUCTEMbI MHPPACTPYKTYPHI arpoIipoI0BOILCTBEHHOTO PhIHKA Ha MPHUHIUIIAX TOCYap-
CTBEHHO-YaCTHOTO MApTHEPCTBA;
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— UCIOJIB30BAHUE IIPOEKTHOIO YIIPABJICHHUS IIPU peann3aliu MIPUOPUTETOB PA3BUTHUS ar-
POIIPOMBINIIIEHHOTO KOMIUIEKCa W KOMIIIEKCa B3aHMOYBS3aHHBIX MEPOIPHATHHA Tocyaap-
CcTBEeHHOH noauTHKH pa3Butus AlIK;

— MpHBJICYEHIE UHBECTOPOB M 3((PEKTHUBHBIX COOCTBEHHUKOB B CEJILCKOE XO3SICTBO, B
MEPBYIO OYepelb, B CO3JAHHE HOBBIX BBICOKOTEXHOJIOTMYHBIX WHHOBAaLlMOHHBIX IPOM3-
BOJICTB;

— MoAJepIKKa Pa3BUTHUS MaJbIX (OPM XO3IHCTBOBAHHS U KOOTIEPALMH HA CEJE;

— CTUMYJINPOBAaHUE CO3/1aHUSl BEPTUKAIBHO MHTETPUPOBAHHBIX KOMIIAHUI, KOHLIEHTPU-
PYIOLIMX IIPOM3BOACTBO, IEPEPabOTKy CEIbCKOXO3SICTBEHHOIO CBHIPbsl, a TaK)KE peanu3a-
LU0 TOTOBOM IPOAYKLUHY;

— MOATOTOBKA BHICOKOKBANN(UIIMPOBAHHBIX KaJIPOB U MOBHILICHHE KBATU(PHUKALINN Kal-
poB st ATIK;

— COBEpIICHCTBOBAaHHE HOPMATHBHO-TIPAaBOBOI 0a3bl (YHKIIMOHHUPOBAHUS arponpo-
MBIIIJIEHHOTO KOMIUIEKCA.

Taxum obOpas3om, BopoHexkckas 00mactb, SBIAACH KPYIHBIM arpapHbIM PErHOHOM, 00-
JafaeT 3HAYUTEIBHBIM MOTEHIMAIIOM JUI1 POCTa IMPOU3BOICTBA OCHOBHBIX BHJIOB CEIIBCKO-
XO35IMCTBEHHOH MPOJYKLNH, a TAKXKE UMEET CYIIECTBEHHBIE PE3EPBBI JUIsl PA3BUTUS MEXpe-
TMOHAJBHOTO oOMeHa. [loBblIeHHEe KOHKYPEHTOCIIOCOOHOCTH CENbCKOXO3IHCTBEHHOH H
MUIIEBON MPOAYKIWH IO3BOJIUT YKPEHNUTh KOHKYPEHTHBIE IO3WIUH HAa HAIMOHAIBHOM
pBIHKE, PACHIMPHUTH CYIIECTBYIOIINE CEIMEHTHI, OyAeT crocOOCTBOBATh OCBOCHUIO HOBBIX
CErMEHTOB MUPOBBIX PBIHKOB M YBEIUYEHHIO 3KCIIOPTA.
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BUOT'PA®UA

S, Onpra I'encanoBHa YapwikoBa (Kum), pabortaro B oOnacth ¢GyHIaAMEHTalIbHBIX U
NPUKIaTHBIX HAYyYHBIX MCCIEIOBAaHUNA M CIELHUAIU3UPYIOCh HAa YNPABICHUU U SKOHOMHKE
CENILCKOTO X03siicTBa. PaboTato 3amecTuTeneM AWPEKTOpa Mo HAaydyHOU paboTe, 3aBEmyrO-
Uil 0TAEI0M MapKeTuHra u peiHOYHBIX oTHowmeHud GI'BHY HayuHo-uccnenoBatenbckuil
MHCTUTYT 3KOHOMHUKM M OpraHM3alud arpolpoOMBIIUIEHHOT0 KoMIulekca lleHTpanbHo-
UepHozemHoro paitona Poccuiickoit @enepauuu, r. BopoHex. JIOKTOp 3KOHOMHUYECKUX
Hayk ¢ 2007 r., mpodeccop ¢ 2008 roga. O6macTb MOMX HAyYHBIX WHTEPECOB BKJIIOUYAET:
peruoHabHasi )KOHOMUKA, MAPKETUHI ¥ MEHEIDKMEHT, arpOIPOI0BOJILCTBEHHBIE PHIHKH.
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INCREASE IN COMPETITIVENESS AGRICULTURAL PRODUCTION
OF THE REGION

0.G. Charykova (Kim)

FGBNU "Research institute of economy and organization of agro-industrial complex
of the Central Chernozem region of the Russian Federation', Voronezh, Russia,
CHOG@narod.ru

Strengthening and expansion of competitive positions of the region in the market of
agrarian production (growth of capacity and deepening of segments) requires continuous
increase in competitiveness of production that predetermines:

— stimulation of use of new high-performance and resource-saving technologies;

— development of innovative and investment activities of large hi-tech productions, im-
port substitution at the enterprises of agro-industrial complex (agrarian and industrial com-
plex);

— the advancing development of system of infrastructure ensuring the agrofood market.

The allocated ways and mechanisms of realization are more whole for the solution of
objectives, include improvement of the existing traditional mechanisms and introduction of
the new progressive ways and instruments of spatial development of the region which are
successfully tested in the developed foreign agrarian countries and the advanced domestic
regions, the main of them:

1. Formation and development of the competitive branch clusters promoting creation of
modern highly effective production technologies, processings and storages of agricultural
production, raw materials and food, to increase in efficiency and competitiveness of regional
agrarian and industrial complex, creation of the knowledge-intensive and hi-tech sector of
regional economy.

2. Development and deployment of modern technologies of world level for production
of seeds of agricultural plants, breeding production which will promote increase in techno-
logical and genetic independence of agricultural production of import production in the
sphere of seed farming, selection and breeding business.

3. Development of infrastructure of support of export of production of the agrarian and
industrial complex enterprises and stimulation of creation of commodity distribution net-
works for agricultural production and production of the food industry (logistic and infor-
mation and consulting marketing, wholesale distribution centers, agricultural cooperatives,
capacities for storage of agricultural production) will promote growth of a market turnover,
preservation and improvement of quality of production, acceleration of merchandising and
reduction of transactional costs, ensuring uninterrupted supply of consumers (overworking,
food, easy and other industries).

As priority public authorities of the Voronezh region of activity it is possible to allo-
cate: - creation of system of infrastructure of the agrofood market on the principles of
public-private partnership; - use of project management at realization of priorities of
development of agro-industrial complex and a complex of interconnected actions of
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state policy of development of agrarian and industrial complex; - attracting investors
and effective owners in agriculture, first of all, in creation of new hi-tech innovative
productions; - support of development of small farms and cooperation in the village; -
stimulation of creation of vertically integrated companies concentrating production, pro-
cessing of agricultural raw materials and also realization of finished goods; - training of
highly qualified personnel and professional development of shots for agrarian and in-
dustrial complex; - improvement of standard and legal base of functioning of agro-
industrial complex.
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OIEHKA D®@PEKTUBHOCTU I'OCYJAPCTBEHHOI'O PEI'YJINPOBAHMUA
MPEJIINPUHUMATEJIBCKOM JEATEJbHOCTH B PECITYBJIUKE KOPES

CJ. e

«Hankook I. S.» co. Ltd, Aucan, Pecnyonuxa Kopes,
sosongun@rambler.ru

OCco0EHHOCTh COBPEMEHHOTO MHUpPA 3aKIF0YAETCS B TOM, YTO HOBBIC 3HAHUS CBA3BIBAIOT
B HEM HayKy M KyJbTypy Ha MaKpO- H MEKPOOKOHOMHYECKUX YPOBHAX. Kpeatns u mHHOBa-
AU TIPU 3TOM BCE Halle MPU3HAIOTCS MOITHBIMH JIBUTATEISIMHU, CTUMYJIUPYIOIINE SKOHOMHU-
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4yeckui pocT. KpeaTuBHOCTE B TAKOM KOHTEKCTE TPAKTyeTCs Kak pa3paboTka U MpUMEHEHHE
HOBBIX HJEW B CO3MAHWW TPOU3BENEHUH HWCKYCCTB, KyJIBTYPHBIX IEHHOCTEH, HAYIHBIX
M300peTeHUI U TEXHOJIOT | [7].

OcHoBomnonaraoumMu padoTaMu B 3TOH KOHIENIUN cYUTa0TC TpyAsl k. XoKuH-
ca, P. ®nopunel, Y. JIsugpu. OHM paccMaTpuBarOT 0COOEHHOCTH HOBOTO KPEaTHBHOTO
Kjacca B MPOSIBIICHUU TBOopueckod nmHuUnMatuBbl. [lo P. @nopuay, KpeaTUBHOCTh — 3TO
TJaBHBI MCTOYHHK SKOHOMHYECKOTO Pa3BUTHSA, IPU 3TOM 3KOHOMHYECKHH POCT HE 3a-
BHCHT IIEJIMKOM OT HAIWYUS MPEINPUATANR U GUPM, OH IPOUCXOAUT TaM, Tle mpeodia-
JIAIOT TePIIUMOCTh, OTKPBITOCTh M TBOpUeckas atrmocdepa [3, ¢. 13]. CoBepmieHHO Ode-
BHUJIHO, YTO OHA CIOCOOCTBYET Pa3BUTHUIO MPEANPUHUMATENbCTBA, PUBHOCS B 3TO J€J0
TBOPYECKHH MOAXO0J K TPYAY U BEACHHUIO OM3HEca, NPUIAET MOIIHBII UMIYJIBC K MOJEp-
HU3aI[UN SKOHOMHKH, CIIOCOOCTBYET POCTY TypU3Ma, IPUBICYEHUIO HOBBIX HHBECTHUIHH.
[To 3TMM MpUYKMHAM rocyJIapCTBEHHOE peryJMpOBaHHe Mayioro Ou3Heca, OCHOBaHHOE Ha
SKOHOMUKE 3HAHMH, TOIKHO OIPaHUYMUTHCS KOCBEHHOM MOIAEPIKKOM, M OCYIIECTBIATh-
Cid TO TPUHLUIY MUHUMH3AIUU PErylIupoBaHus. MIMEHHO Takyr MOJEeNnb Tocyaap-
CTBEHHOTO PETYyJHUPOBAaHUS AEMOHCTPHPYET HAM OpPTraHHU3alUs MPeANPHHUMATEIhCKON
nestenpHOCcTH B FOxHOM Kopee.

B nmaHHO# cTaThe aBTOpP MpEACTaBISAET OIEHKY 3(P(EKTUBHOCTU TOCYAapCTBEHHOTO
peryiupoBaHud MajioTO TpeanpuHuMatenscTBa B PecmyOmmke Kopes, mocpenctBoM
OTpeeieHns] B3aUMO3aBUCHMOCTH OCHOBHBIX MHIUKATOPOB, TaKUX KaK: YHCIEHHOCTHb
nepcoHaia Ha npeanpuaruiax Mb B Pecny6onuke Kopes; BBII na nymy nacenenus B PK;
MHUHHMalbHas moyacoBas craBka B PK; MexayHapoIHBIN pEeHTHHT KOHKYPEHTOCIO-
COOHOCTH; MHAECKC IKOHOMUYECKOH CBOOOABI; YMCICHHOCTh HHOCTPAHHOU paboyueil CHITbI
B PK.

I'unoTe3a ucciaenoBanus: >3 HEKTHBHOCTH TOCYIaPCTBEHHOTO PETYJIMPOBAHUS MaJlo-
ro 6usHeca B PecryOmuke Kopes, ecTh pe3yibTaT rocy1apCTBEHHOMN TOJMTHKA B HApOI-
HOM xo03giicTBe IOxuON Kopen, ocHOBaHHOI Ha YKOHOMHKE 3HAHUU.

UndopmanumonHoii 6a30i ucciaenoBaHus SBHIUCH JaHHBIE TOCYAapCTBEHHBIX CTATHU-
crrnueckux opranoB PecmyOnmuku Kopest Kostat, mokaszarenn mccineqoBaTeIbCKUX W aHa-
JUTHYECKUX OpraHM3alluii, pa3MeIeHHbIX Ha caiite: www.knoema.ru, a Takxe MaTepua-
JIBl HAYYHO-TIPAaKTUYECKUX KOH(EpeHIHi 1o pa3zpadaTeiBaeMoil mpobdieme.

Pacuersr mpoBenensl ¢ ucmonb3oBaHueM «Microsoft Excel» u «Statistica». JlanHbIe
JUTSL aHAITA3a M PE3yJIbTaThl UCCIEeIOBAHUS IPUBEACHHI B Ta0mI. 1-3.

W3 npuBeneHHBIX AaHHBIX Tabn. 1 ciemyer, YTO €XKEerogHOE yBEJIWYCHHE MUHUMAIb-
HOI modacoBoii ctaBku B FOxHoit Kopee Ha pone moBeiennst BBII Ha nymy Hacenenus
CTpaHbl 3a MocieaHue 6 JIeT MOJOKUTENHHO MOBIHIN Ha pocT Majoro Om3Heca B PK,
yaenbHbIN Bec koToporo B 2016 r. coctaBun 75 % OT 001Iero KoiauuecTBa MpeanpusITHii,
YTO FOBOPUT 00 3PPEKTUBHOM rOCYAAPCTBEHHOM PETYJIUPOBAHUH YKOHOMHKH B LIEJIOM, a
TaKXke B chepe NesITeNbHOCTH Maioro ouszHeca. OmneHka 3HaYMMOCTH Monenu: R?= 0,996;
p-value < 0,05; crarucruka Jlapouna-Yorcona = 2,11 (1,64<2,11<2,36), 4To BIOJHE Y]I0-
BJIETBOPSIET KpDUTHUECKUM KPUTEPHSIM.
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Tabuuma 1

JlaHHBIe UIs1 KOPPeJIAIMOHHO-PErPecCHOHHOI0 AHAIN3Aa OLEHKH rocy1apCTBEeHHOT0
BO3/1eiCTBHS HA NPeANPHHUMATEILCKYIO JeTeJbHOCTh B Pecybsmmke Kopes [S; 6]

YHucneHHOCTh BBII MuHuMabH. Me%my}zapoz[- WHexc LII/ICJICHHOCTE
HepcoHaa Ha Jyury 1o4acoBast HbIf pefitumr | HMHOCTPaHHOM
l'omel | Ha mpennp. Mb | Hacenenus, | CTaBKa, KOp. | KOHKYpPEHTO- paboueii cHIIBI
CcBOOOIBI
B PK, uen. JIOJL. BOH CIOCOOHOCTH B PK, uen.
Y X4 X, X3 X4 Xs
2016 15934880 27535 6030 26 71,7 177918
2015 15623518 27105 5580 26 71,5 180134
2014 15090126 27811 5210 26 71,2 202467
2013 14402439 25890 4860 25 70,3 177714
2012 13929700 24359 4580 19 69,9 136311
2011 13516119 24080 4320 24 69,8 124907
2010 13131222 22087 4110 22 69,9 122551
2009 12668127 18292 4000 19 68,1 156396
2008 12405598 20431 3770 13 68,6 156396
2007 12294378 23061 3480 11 67,8 139088

Ilocrme wckrO4YeHUsT U3 MOIENH MYJBTUKOJUIMHEAPHBIX (PAKTOPOB U TEPEMEHHBIX C
ypoBHeM 3HaumMmocth (p-value) 6omee 0,05 (X3, Xy, Xs), IpuUBeIeM ypaBHCHHE MHOMKE-
CTBEHHOU PErpecCcuu:

Y = 5725444 +86 X, +1328X, . (1)

[IpoBenemM NpOrHO3HYIO OLEHKY Ha OCHOBE perpeccMoHHOi mozaenu (1). YBennuum mu-
HAMaJIbHYI0 TTouacoByio ctaBky mo 10000 xop. BoH ¢ 6030 xop. Bor B 2016 r. u BBII Ha
nyury HaceneHus 10 31000 gon. ¢ 27535 noi., Torja YMCIeHHOCTh IIEpCOHaia Ha MpeAnpH-
ATUSX Majoro omsHeca yBenuuutcs Ha 36,03 % (mo 21676905 uen.), npu yBeIMYEHUH MU-
HUMAaJIbHOU cTaBku Ha 65,84 % u BBII na nymy Hacenenus Ha 12,58 %, 4uro ropoput 00
YCTOMYMBOCTH CHCTEMBI «IOCYAAPCTBO — MANbIi OM3HECH.

Onenka 3¢h()EKTUBHOCTH TOCYIApPCTBEHHOTO PETYJIMPOBAHUS SKOHOMHUKH HCCIIEIOBaHA
BO MHOTHX TpYyJaX OTEYECTBEHHBIX M 3apyOeXHBIX aBTOPOB. Tak, METOJ IUHAMHUYECKUX
HOPMAaTUBOB, IpennoxxkeHHbll .M. CeipoexunsiM [1], 1 MOAXOA K OLIEHKE YCTOHYHMBOTO
pa3BUTHS, NIpeNCTaBIeHHBIN B Tpyaax E.A. TpeTpakoBoil [2], BecbMa akTyaabHBI IS TPO-
BeACHUS OLEHKH 3(PPEeKTUBHOCTH MPOLIECCOB YIIPABICHUS 3a PyOeKOM, IOCKOIBKY OHH JI0-
CTaTOYHO PACIIMPEHHO IIPUBOIAT CTPYKTYpPY IOKa3aTenel rocy1apCTBEHHOTO PeryInpoBa-
HUS, B yCJIOBUSIX aHAIW3a TUHAMUKU TEMIIOB pocTa. BMecTe ¢ TeM, cieayeT OTMETUTbh, YTO
B JAaHHBIX MOIXOAaX HE PAaCCMAaTPUBAETCS B3aUMOCBA3b MEXIY IMEPEMEHHBIMHU, C LEJIBIO
ompeneneHns HanboJiee BIMATENBHBIX (PaKTOpOB B acriekre yBenndeHUs 3Q(HEeKTHBHOCTH
METOJI0B IOCYIapCTBEHHOT0 perynupoBaHus. [IpuHsB 3a OCHOBY JaHHbBIE NMOAXOJIbI, UCCIIe-
JIyeM TEeMIIbl POCTa I0Ka3aTeeH, BKIOUYEHHBIX B MOJEIb MHOXKECTBEHHON perpeccuu, Ta-
kux kak: BBII na mymy nacenenus B Peciybnuke Kopes (X)) 1 MUHUManbHas 1o4acoBast
craBka B PK (X,).
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B kauectBe mHAMKAaTOpa, KOTOPBINA OMpPEENIeT YPOBEHb FOCYAaPCTBEHHOTO BO3ICHCTBUS
Ha XO3WCTBEHHYIO NIEATEILHOCTD MPEINpUATH Mayioro omsneca B Pecrryommke Kopes, mo-

JKET CITy)KUTh MHTETPaJIbHbIA KO3 dHUIIMeHT olleHKH 3()h(HEKTUBHOCTH TOCYAaPCTBEHHOIO pe-

rynupoBaHusi Manioro ousHeca B Pecnyomuke Kopes K ICII;IA;E , CIIElyeT OTMETUTh, YTO OTJIH-

YHUEM IaHHOTO Mmoaxoda sIBJIACTCA TO, YTO B BBIPAKCHUU (2) HCHOJIB3YIOTCA MHACKCHI, KOTO-
pBI€ OKa3bIBAIOT BBHICOKOE BIMSHHE HAa 3aBUCHMYIO TIEPEMEHHYIO, TIPH aJIeKBATHOCTH KpHTeE-
pHYEB 3HAUMMOCTH B pacCMaTpUBaeMON MHOXXECTBEHHOM PErpeCCHOHHON MOJIEIH.

K ICII;%E = U i * U mnic (2

rie K ZZA}IE — HHTErpayibHBIA KO3 PuLUeHT oleHKH 3((EKTUBHOCTU TOCYNApCTBEHHOTO

perynupoBanus Manoro ousHeca B Peciyonuke Kopest; 4 gg;— nHaexc Temnos pocta BBII
Ha JylIy HaceJeHUs! OTHOCUTENILHO 0a30BOTO MOKa3aTessl, MMEIOIINN BBICOKYIO CBSI3b C 3a-
BUCUMBIM ToKa3ateneM Y; M e — UHIEKC TEMIIOB pOCTa MUHUMAJIbHOW 1OYaCOBOM CTaBKU
B Pecniybnmke Kopest oTHOCHTenbHO 0a30BOro mokasarelis, HMEIOIINN BBICOKYIO CBSI3b C
3aBUCHMBIM NTOKa3aTeneM Y.

Tabnuma 2

JlaHHbIEe AJ151 OEHKH rOCy/IapCTBEHHOr0 BO3/1efiCTBUSA HA NPeINPHHUMATEILCKYIO
JaeaTeabHOCTH B Pecnydinke Kopes

WnrerpanbHbiii K03 du-
WNupeke Temnos pocra | MHAEKC TEMIIOB pocTa
UucneHHOCTh . IIUCHT OlleHKH 3 dek-
BBII na nyuy Hace- | MUHHMMAajbHOM I10Ya-
nepcoHana . TUBHOCTH TOCYyJIapCTBEH-
ME | JeHna B PK otHOCH- coBoii ctaBku B PK
Fompr | Ha MPCIUIP. TEJBHO 0a30BOTO IMO- | OTHOCHTENBHO 0a30- HOTO POryMPOBAHIA Ma-
B PK, uen. noro 6msneca (Mync x
kazatens (X) BOro nokaszarens (X,)
Ugpn)
Y Wpgn Wwmnc K§Z¥E
2016 15934880 1,19 1,73 2,07
2015 15623518 1,18 1,60 1,88
2014 15090126 1,21 1,50 1,81
2013 14402439 1,12 1,40 1,57
2012 13929700 1,06 1,32 1,39
2011 13516119 1,04 1,24 1,30
2010 13131222 0,96 1,18 1,13
2009 12668127 0,79 1,15 0,91
2008 12405598 0,89 1,08 0,96
2007 12294378 1 1 1

Cpennee 3HaueHUE HHTETpaILHOTO KO3 pummenta, K IQZATM 1,4
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Ormpeenum 3Ha9uMOCTh Mozenu. [TockonbKy Kod(duuuent netepmuHanui R? = 0,996
O30k K 1 (cM. Tabi. 3), 3T0 TOBOPHUT O BHICOKOW CBSI3H JIMHHH PETPECCHH C HAOJIFO1aeMBbI-
MU aaHHbIMH. Ctatuctuka [lapouna-Yorcona (manee — DW) cBuzeTenscTByeT 06 OTCyT-
CTBUM aBTOKOpPEISAIUH Mpu 5%-M YPOBHE 3HAYMMOCTH, TaK, B HAIIIEM MPUMEpE, 3HAYCHUE
craructukd DW = 222 mpu d, = 0,7 u dy = 1,64 nexut B 00acTH MPUHATHS THUIIOTES, TIE
1,64 < 2,22 < 2,36. Taxke n3 aHaau3a JaHHBIX BBITIOJNHAETCS €Ie OJHO BakHOE TpeOoBa-
HUE, Korja Bce ypoBHU 3Hauumoctu MeHbine 0,05 (p-value). B meinoM Mbel MoxeM yTBep-
XKAaTh 00 3(EKTUBHOCTH TOCYAAPCTBEHHOTO PETYINPOBAHUS MPENPHHUMATEIBCKON nes-

tenbHOCTH B PecyOmmka Kopest, mockonmsky K ZZA}[E oonpmre equaUE (1,4 > 1, Tabm. 2)

[4].
Y =5739331,81+1935067,82.X +4651566,73.X, . A3)

BriBon. Omnucan Meto[ onleHKH 3()PEKTHBHOCTH TOCYAAPCTBEHHOTO PETYINPOBAHUS
MPeINPUHNMATEIBCKOW JeaTenbHoCTH Ha mpuMepe PecmyOmumkm Kopes. [Ipemtoxen
WHTETPaNbHBIA KO3PGUIHECHT OLCHKU 3(PPEKTUBHOCTU TOCYJaPCTBEHHOT'O PETyIHpPOBa-
Hug Manoro OusHeca B PecmyOmmke Kopes, paccMarpuBaeMblii Kak MPOHU3BEIEHHE KO-
3¢ PUIMEeHTOB, YPOBHHA BIUSHHS Ha 3aBUCHMYIO MEPEMEHHYIO W OIEHKa 3HAYNMOCTH
KOTOPHIX MOJy4eHBl Ha OCHOBE MPUMEHEHHS KOPPEISAIUOHHO-PETPECCHOHHOTO aHAIN3a.
OtTnuune Takoro MOAX0/a 3aKIIYAeTCsl B TOM, YTO UCIOIb3yEeMble HHIEKCHI MOTYT pac-
CMaTpUBaThCs KaK HauOoliee BIUATENbHBIE U 3P (EKTUBHBIE METOMBI TOCYAapPCTBEHHOTO
peryjiupoBaHusd MNpPeANPUHUMATENbCKON AeATeNbHOCTU. [IpuMeHeHne MEeTOAMKU Ha
MPAKTHKE IMO3BOJIUT IMOBBICUTH 3(PPEKTUBHOCTh T'OCYIapCTBEHHOTO PETyIHUPOBAaHUS B
Pa3BUTHU MaJIOTO OM3HECA.

TabOmuma 3

Pe3yJibTaThl KOPPEJISINHOHHO-PErPECCHOHHOI0 AHAIU3A OL[EHKHU roCyIapCTBEHHOr0 BO3/1€ii-
CTBHSI Ha MPEeANPHHAMATENILCKYIO AesiTeIbHOCTh B Pecy6sinke Kopesi, BbinoJiHeHHbIE HA 0C-
HOBeE JaHHBLIX Ta0J1. 2

Regression Summary for Dependent Variable: Uuciiennocts nepconasia Ha npennp. Mb B PK, yes.
R=10,99803631; R?>=0,99607647; Adjusted R>= 0,99495546; F(2,7) =888,55

b* Std.Er:. -of b Std.Err. - of t(7) p-value
b b
Intercept 5739331,81 | 242596,202 | 23,6579623 | 0,000000061

Hupexc BBIT
Ha Iyly HacejieHusi B, | 0,2007925 | 0,04159018 | 1935067,82 | 400810,803 | 4,82788339 | 0,001904099

Xy)

PK Unpexc Munm-
MaJibHOI mouacoBoii | 0,8263843 | 0,04159018 | 4651566,73 | 234103,548 | 19,8696977 | 0,000000204
craBku B PK, (X;)
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BUOTI'PAD®USA

PaGorato B anexkTpoHHO pombinuieHHOCcTH PecryOnmku Kopes, criermanu3upyroch Ha
KOHTPOJIEe Ka4eCTBa MEYaTHBIX IIAT. SIBIAIOCH CIIEIIHAIIMCTOM TI0 ONTHKO-aBTOMaTHIECKOMY
KOHTPOJTIO KadecTBa dJIeKTpoHHOH mpoaykiuu «Hankook 1. S co. Ltd, . Arcan, PecryOrmika
Kopes. Kangunar sxkonomudeckux Hayk ¢ 2012 roga. O6macTh MOMX HAyYHBIX WHTEPECOB
BKJIFOYAET TOCYIaPCTBEHHOE PETYJUPOBAHUE MPEIIPUHUMATEIILCKON IEATSIILHOCTH B A3H-
aTcKo-THX00KEaHCKOM PETHOHE.

EVALUATION OF THE EFFECTIVENESS OF STATE REGULATION BUSINESS
ACTIVITY IN THE REPUBLIC OF KOREA

S.G. She

«Hankook I. S.» co. Ltd, city of Ansan, Republic of Korea,
sosongun@rambler.ru

The peculiarity of the modern world lies in the fact that new knowledge links science
and culture in it at macro and microeconomic levels. Creativity in this context is interpreted
as the development and application of new ideas in the creation of works of art, cultural val-
ues, scientific inventions and technologies [7]. According to R. Florid, creativity is the main
source of economic development, while economic growth does not depend entirely on the
availability of enterprises and firms, it occurs where tolerance, openness and creative at-
mosphere prevail [3, p. 13]. It is clear that it promotes the development of entrepreneurship,
bringing creative approach to work and doing business in this business, gives a powerful
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impulse to the modernization of the economy, promotes the growth of tourism, attracts new
investments. For these reasons, state regulation of small business based on the knowledge
economy should be limited to indirect support, and implemented on the principle of mini-
mizing regulation.

The forecast estimate is given, it is shown that with an increase in the minimum hourly
rate to 10000 won, the number of personnel in small businesses will increase by 36,03 %
relative to the number of personnel in 2016. The integral coefficient for assessing the effec-
tiveness of state regulation of small business in the Republic of Korea, considered as the
product of coefficients, the level of influence on the dependent variable and the assessment
of their significance were obtained on the basis of the application of correlation-regression
analysis. The difference between this approach is that the indices used can be considered as
the most influential and effective methods of state regulation of entrepreneurial activity.
Application of the methodology in practice will improve the effectiveness of state regulation
in the development of small businesses.
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B3AUMOCBA3b «CTPYKTYPA - MECTHOAHECTE3UPYIOLIAS
AKTUBHOCTb» B PSIIY TIPOU3BOAHBIX AJIKWHUJIIIUIIEPUIUHA"

B.K. 10, C.C. )KyMaKOBal, K. Hpa.lmeBl, T.K. MckakoBa’, A.E. Maamakosa',
A.T. 3a3p16un>

1
AO «Hncmumym xumuueckux nayk um. A.b.bexmyposay,
2
Camnaee¢ Ynueepcumem, Anmamot, Kazaxcman,

yu_vk@mail.ru

IIpoBemeH aHANHM3 «CTPYKTYPa-aKTHBHOCTHY» HOBBIX MPOU3BOAHBIX ATKHHIIIHIICPHU-
I¥HA. B 3aBUCHMOCTH OT MPHUPOJIBI 3aMECTUTEIIS TTPU ct MUIIEPUTAHOBOTO IIMKJIA Ha MOJIe-
oM MHQUIBTPALMOHHONW aHECTe3WH AaKTUBHOCTH YBEIMUYHUBAETCS IIPH «IIEPEXOHE» OT
C=CC¢H,; > CH,-CH,C¢H,3 > CH,-C(O)C¢H,; u mpornmonat > 6eH30aT; IpHu IPOBOTHUKO-
BOU - HaOJIFO1aeTCsl 0OpaTHAs 3aBUCHMOCTb.

B pemernn nipo6iieMsl moucka 3G GeKTHBHBIX 00€300IMBAIOIINX CPEACTB MECTHOAHE-
CTE3UPYIONIETO NCHCTBUS BAKHEUIIIAs POJIb IPUHAJJICIKUT TOHKOMY OPraHUYECKOMY CHUHTE-
3y HOBBIX BEIIECTB, B YACTHOCTH XUMHHU MPOU3BOJHBIX MUNEpUANHA. HaMu mosydeHbl WH-
TEpeCHbIE PEe3yNbTAThl B PSAY ATKOKCUAIKHIBHBIX MPOWU3BOIHBIX MHUIIEPHINHA, KOTOPHIE
KaK TI0 MPOIOJDKUTEIBHOCTH U TIIyOuHEe MH(PHILTPAIIMOHHON U IPOBOIHUKOBON aHECTE3UH,
TaK U TOKCUYHOCTHU, 3HAYMTEIBHO MPEBOCXOIUIN MPUMEHICMBIC B MEIUIIMHE aHECTECTHKHU.
Kpome Toro, mpoBeJicH aHall3 «CTPYKTypa — aHECTE3UPYIOIIas aKTHBHOCTEY U BBISBICHBI
3aKOHOMEPHOCTH BJIMSHHUSI ~ HEKOTOPBIX CTPYKTYPHBIX (PpParMEHTOB Ha aKTHBHOCTH
1-(2-MeToKCHATIII-, 2-3TOKCHATWI-, 3-OyTokcumponwi-)-4-(H, C=CH, C=CCH=CH,,
C(0O)CHj3)-4-(ater-, mpONHOHWI- U O€H30MII-)OKCUITUIIEPUANHOB, UCCIIEOBAHHBIX HA MECT-
HOQHECTE3UPYIONIYIO0 aKTHBHOCTD B BHJIE XJIOPHCTOBOPOIHBIX cotel [1-3].

Okazajioch, YTO MECTHOAHECTE3UPYIOIIast
AKTHMBHOCTh BO3pPAcTacT a) B 3aBUCHMOCTH OT

R"=H, C=CH, JUIMHBl  AJKOKCHAIKUIBHOTO 3aMECTHTENS Y

" CECCH=CH2, aroMa IMUIIEPUINHOBOIO LIUKIIA B PANY: METOK-

C(O)CH; COTHII < JTOKCHAITHI < OyTOKCHIPOIMWJI;

R—N 0) mpupojst 3amectutens npu Cq: H < C=CH <
OCOR' C=CCH=CH, < CH;C(0); B) ammJIOKCHIILHOTO
pamukana: OCOCH; < OCOC,Hs < OCOPh.
R'=CH; C,H5 Ph Haubonee akTUBHBIMM MECTHBIMH AHECTETHKA-
MH OKa3aJICh OCH30HBIC A(UPHI TATICPHITOIIOB.

s STUHMJI- u BUHUJIATUHUII-4-
OCH30MJIOKCHUITUTICPUIUHOB IIPOCIICIKUBACTCS BIOJIHE OIMPE/ICIICHHAS 3aBUCUMOCTh aKTUBHO-
CTH OT MIPHPOABI 3aMectuTels pu C, MHIIEPUAMHOBOTO ITUKIIA: a) TPU HHPUILTPAIIMOH-
Hoii anecte3un C=CH > C=CCH=CH, 6) npu npoBoAHNKOBO#i HaOIOAaeTCsI 00paTHAsI

HCl

* PaGota BbimosHeHa B pamkax rpanta MOH PK AP05131486/I D5
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3aBucuMoctb C=CCH=CH; > C=CH. Cnoxusie 3¢ups! keronos (R’’= C(O)CH;) - npo-
JIYKTOB PEAKINH THAPATAIMH STHHIITUIEPUI0IOB-4, TaKXKe SBISAIOTCS aKTHBHBIMH aHECTe-
tukaMu. OOHAPYIKEHO, YTO XUMUYECKash MOIU(DUKAIUSA TPUBOIAUT K YMEHBIICHUIO HH(PHIIb-
TpallMOHHON aHECTE3WH, B TO BpeMs KaK MPOUCXOIUT 3HAUYUTENBHOE YBEIHMUYEHHUE MPOBOJI-
HUKOBOH aHECTE3UHU. Crour OTMETHUTb, 4TO 1-(2-3TOKCHATHI)-4-anie THI-4-
AINeTOKCUTTUTIEPUIH MPOSBISET CIIAa3MOJIUTHIECKOE IEHCTBHE Ha YPOBHE HO-IIIIHI [4].

B mpopomxeHue uccnenoBaHMH MO CHHTETHYECKOMY IMOMCKY MECTHBIX AHECTETHKOB
HaMU TIOCTaBJIeHa 3ajjada BBEACHUS 3TUHWIBHOTO (pparMeHTa ¢ IJIMHON YTIIEBOOPOIHON
rerroukoit (Ce) ¢ mocnemyromeii MoaupuKamue o TpOHHOM CBSI3U U TOJyYCHUS BEIIECTB,
00J1a1aroUX JUINTEIBHBIM 00€3001MBAIOIIUM JIEICTBUEM.

Lenbto HACTOSILETO COOOLIEHHS SIBIISIETCS BBISABICHUE BIMAHHSA CTPYKTYPHBIX ()parMeHTOB
(TIpupoIa aIMITEHOTO OCTAaTKa — MPOITMOHAT 1 OeH30aT, ¥ 3aMecTuTes Ipu C MUNepHIHTHOBOTO
IMKJIAa — HAJTMYHE TPOIHOM, HACHIILIEHHON CBA3M U KETOHHOM I'PYIIIBI) Ha aKTUBHOCTD:

: C j ; /Cllz
ma & mra MK
CHy3 CeHy3
o 0
DAEENE Qe
b 2 II1 b HzC\
CeHy3

g modydeHns IeneBhIX MOTEHIHWATBHBIX MECTHBIX aHECTETHKOB OCYIIECTBIICH psf
MOCJICTOBATENBHBIX PEBPAIICHUI:

(0]
022 H‘\} o
o C CeH 3 1

e

C l Xc
Ha Fﬂ \ " Tﬁ b
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BsaumoneiicrBue nunepunona-4 (I) ¢ okTHHOM-1 B IPUCYTCTBHM MOPOIIKOOOPa3HOTO
KOH B 6en3zone npuBoauT k obpazoBanuto 4-(oktuH-1-mwi)munepunony-1 (II). Ilpn wuc-
YepIBIBAIONIEM KaTaTUTUYECKOM THAPUPOBAaHUH TpoitHO# cBa3u (II) KonuyecTBEeHHO MONy-
yeH 4-oxrunnunepunon-4 (III). T'mapartauumeit B ycnoBusix peakunu Kyueposa cnmprta (II)
B IIPUCYTCTBHUHU CyJb(aTa PTYTH U CEpHOH KHCIAOTH ¢ 90 % BBIXOIOM CHHTE3HUPOBAH KETO-
ratrrepuoia (IV).

Croxnsie 3¢ups! - nponuoHatsl (Ila, Illa, IVa) u 6enzoarsr (11b, 11Ib, IVb) nonyua-
10T peakuuneil nunepunoios-4 (1L, III, IV) ¢ xnopucThIM NPONMOHUIOM MM OEH30MJIOM C
BbIx0o10M 70-80 %. CTpoeHHe CHHTE3NPOBAaHHBIX CIIUPTOB M MX MPOMHOHATOB U OEH30aTOB
JI0Ka3aHO JaHHbIMU criekTpockonuu SAMP '"H u'*C u UKC.

CuHTE3UpOBaHHbBIE CIIOKHBIE d(UPHI NPEACTaBIAIOT co00i Bs3KKE KUIKOCTU. brore-
CTHPOBaHHME HA OCTPYI0 TOKCHYHOCTh U MECTHOAHECTE3UPYIOLIYI0 aKTUBHOCTh IIPOBENICHO B
BHUJIe KOMITIEKCOB C B-I[UKJIOECTPHHOM, SIBJISTFOLIMXCS TBEPIBIMH ITOPOLIKAMH.

Octpas Tokcuunocts (JI/150) ompenensinace Ha OenbIX MbILaX 000Ero moja, MoJENb
MHQUIBTPALMOHHON aHECTE3UH (MHIEKC aHETE3UH U MPOIOJDKUTENLHOCTD ITOJTHON M 001Ier
aHeCTE3WH) OCYIIECTBIICHA IT0 MeToauke bronmpOpuHTa-Yolia Ha caMIiax MOPCKHX CBUHOK,
MIPOBOJHUKOBOH (IIPOJAOKUTEIILHOCTD MOJHOW M OOIIeH aHeCTe3UH) — [0 METOJAUKE «tail-
flick» Ha Kpblcax camIax, B CPaBHEHHH C aHAJIOTMYHBIMHU IOKA3aTENSIMH NPUMEHSIEMbIX
aHeCTETUKOB — JINJOKanHa, HOBOKaWHA U TPUMEKanHa (Ta0uIa).

Pe3yabTaThbl HCHIBITAHUH OCTPOH TOKCHYHOCTH U MECTHOAHECTe3MPYIOLeil AKTUBHOCTH
nponuonaros (I1a, Illa, IVa) u 6enzoarst (I1b, I1Ib, IVb) nunepugo10B8 u npenaparos

CpaBHEHHS
NudunpTpannonHas anecTe3nus [IpoBoaHMKOBas aHecTe3us
IIpenapar Tso, WHnekc JnurenpHOCTh, MUH
MT/KT
aHecre- ITonnas O6wmas Ionnas O6wmas

3uH aHecTe3ust aHecTe3us aHecTe3ust aHecTe3ust
IIa 625,3 35,6 28,3 52,1 10 77,5
IIb 9273 28,5 16,7 34,1 11,6 97.5
I a 924.,0 34,5 25,0 38,3 10,8 102,5
11 b 1024,0 33,3 25,8 43,3 10,0 90,0
1V a 825,0 28,1 13,3 40,0 21,6 155,8
Vb 925,0 32,0 22,5 41,7 14,1 145,5
Jlnmoxanx 248,6 25,0 10,0 29,1 473 56,9
HoBokann 480,0 23,1 14,2 30,8 65,0 90,0
Tpumexkann | 378,2 32,1 20,0 38,3 35,2 423

Kak BugHO 13 Tabauibl, CHHTE3UPOBAHHbIE IIPOU3BOIHBIC AJKUHWIIUIIEPUINHA OTHO-
CATCS] K MAJTOTOKCUYHBIM BEIIECTBaM: OHH B 2-3 pa3a MeHee TOKCHYHBI PENapaToB cpaBHe-
uys. Hamiane aikuibHOro (TeKCHIT) pajiKala IpH TPOitHO# cBsi3u B 3amecturene mpu C*
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nunepuauHoBoro uukia ((Ila n 11b), Kak M 0XKHUIAIOCH, MTOJOXKHUTEIBHO OTPA3UIIOCh HA aK-
TUBHOCTH Ha MOJIENIM MH(DUIBTPAITMOHHOW aHECTE3NH 110 WHIECKCY aHECTE3WH M TPOJIOIDKH-
TETBHOCTH KaK IMOJHOW, TaK W OOIel aHeCTe3UH 0 CPaBHEHMIO CO CTaHAapTaMH (JIMI0Ka-
WH, HOBOKaWH W TpuMeKanH). Ho Bompeku paHee BBIABICHHOW 3aKOHOMepHOCTH [2] Gojee
aKTUBHBIM OKa3aJICsl MTPOMHoHaT. MoauduKauy o TPOWHOH CBS3W (MCUSPIIBHIBAIOIIEE TH/I-
pUpOBaHME M THAPATAIUSA) IPUBOAIT K CHI)KCHHIO TPOJOIDKUTEIFHOCTH aHECTE3WH, MPH-
YeM B Iape — MPOIHOHAT, OEH30aT, 4UyTh OOJiee aKTHBHBIM OKa3ajcs OeH30ar.

Ha mopnenu npoBoJHUKOBOW aHECTE3WH BCE M3YUCHHBIE MPEraparhl BHI3BIBAIOT aHECTe-
3WM JUIATETHHOCTHIO MEHBIIEH, 9eM y CTAaHAAPTHBIX MpernapaToB. Y paccMaTpUBaEMBIX Hap
(mponmoHat-6eH30at), kpoMe 3¢upoB keronunepuaona-1 (IVa u Vb) 6enzoiinsiii 3¢pup Bbi-
3pIBaeT OoJiee JUINTENbHYIO aHECTE3HIO, YEM MPOIMTHOHOBBIMH.

B psiny npomsBonHbIx ankwaminmunepuauaa (I1, 111, IV) npociexuBaeTcsl onpeeacH-
Hasd 3aBUCUMOCTDL aKTUBHOCTHU OT IIPHUPOAbI 3aMECTUTEJIA IIPU C4 MUATICPUIVUHOBOI'O LUKJIA:

NIPU UHPUALMPAUUOHHOU aHecme3uu

C=CC¢Hy; > CH,-CH,C¢H;; = CH,-C(O)C¢Hys

NMPONUOHAT > 0eH30aT
IPU BPOBOOHUKOGON anecme3uu HaOIONaeTCsl 0OpaTHAS 3aBUCHMOCTD:
C=CC¢H;; < CH,-CH,CeH;3 < CH,-C(O)C¢Hj;
NPoNnuoHAT < 0eH30aT

Takum 00pa3om, IS TPOU3BOIAHBIX AKIKUHHWJIIMUIICPUIUHOB TOJIBKO B HEKOTOPBIX
clydasix HaOJIFOIat0TCS 3aKOHOMEPHOCTH «CTPYKTYpPa-aKTUBHOCTbY, BHISBJICHHBIE ¥ aHA-
JIOTUYHBIX BEMIECTB C BOJAOPOJOM MJIM MEHBIITUMHU 3aMECTHUTENSIMH y TPOWHOHW CBS3H.
Oka3ajiock, 4TO YUIMHEHUE YTIECBOAOPOIHOM EMOYKA TPUBOAUT K YCUICHUIO WH(MIIb-
TPallMOHHON aHECTE3UU U YMEHBUICHUIO MPOBOAHUKON. HaliieHHbIE KOPPENSIIIUU MEXITY
CTPYKTYpPOH W aKTHBHOCTBHIO OYyIyT WCIIONb30BaHBl B NallbHEWIIEM IOMCKE MECTHBIX
aHECTETUKOB
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4. [Matent PK Ne4246. Tunpoximopun 1-(2-3TOKCHATIIN )-4-alieTHII-4-alle TOKCUTTUIIePUIUHA, 00-
nmamaronmii criazMonuTrdeckor aktuBHOcThIO // FO B.K., ITpamues K. /1., @omrmuera E.E., Hlua C.H.
u ap., Omy6m. 15.01.98. bromm.u3o00p. Ne 1.

BUOI'PA®USA

S, FO Basrentnaa KoHcTaHTHHOBHA, paboTar0 B 00JIACTH XMMHYECKUX HAyK U CITCIIHa-
JIM3UPYIOCh Ha TOHKOM OPTraHUYe€CKOM CHHTE3¢ OMOJIOTMYECKH aKTHBHBIX BEIECTB. SIBIIs-
I0Ch TJIABHBIM HAy4HbIM COTPYIHUKOM AQO «/HCTUTYT XUMHYECKUX HAyK UM.
A.b. bekrypoBa», Anmarsl, Kazaxcran. [lokrop xumudeckux Hayk ¢ 2006 roma. O6mactp
MOMX Hay4YHBIX UHTEPECOB BKIIOYACT OPTaHUYCCKYI0 XUMUIO M XUMHUIO JIEKAPCTBCHHBIX BE-
IIECTB, B OCOOCHHOCTH, TOHKHI OPTaHUYeCKHN CHHTE3, CTEPECOXHUMHIO U KOH(OPMAIUOH-
HBIld aHann3. OCHOBHBIM HAIpPaBJICHUEM SIBJISIETCS WCCIENOBAHUS XMMHUYECKOW Moauduka-
MM Pa3IMYHBIX MOHO- W OWIHMKINYECKHX 4-KeTOMUIepuanHoB, 3,7-muretepa(N,N-;N,S-
;N,O-)6urukio[3,3,1 JHoHaH-9-0HOB M WX MPOU3BOAHBIX, CTEPCOXUMHUHU IMPUCOCTUHEHUS
HYKJIEO(DMIBHBIX PEareHTOB K KapOOHWIBHOM TPYIIIE STHX aMHUHOKETOHOB, pa3paboTKH ITy-
TeH paIOHAIBHOTO HCIIOJIB30BAaHUS UX CHHTETHYECKHX BO3MOXKHOCTEH IJIsl CHHTe3a TPY/I-
HOJIOCTYITHBIX BEIIECTB, YCTAHOBJICHUM 3aBHCUMOCTU MEX]Y TOHKOW XHMHYECKOH M CTe-
PCOXUMHYECKON CTPYKTYpOH U OMOJIOTUYECKON aKTHMBHOCTBIO C IIEIBIO BBISBICHUS U CO-
3/IaHUSI HOBBIX O€3BpEIHBIX U BBICOKO3(PPEKTHBHBIX JIEKAPCTBEHHBIX CpeicTB. Jlaypear
lNocynapcrBennoit mpemun Pecrryonmukn Kazaxcran B 001acTi HaykH, TEXHUKHA B 00pa3oBa-
Hus (2003).

CORRELATION "STRUCTURE-ANESTHETIC ACTIVITY"
IN A ALKINYLPIPERIDIN DERIVATIVES FAMILY"

V.K. Yu', S.S. Zhumakova', K.D. Praliyevl, T.K. Iskakova’, A.E. Malmakova',
A.G. Zazybin®

'4.B. Bekturov Institute of Chemical Sciences,
2Satbayev University, Almaty, Kazakhstan,

yu_vk@mail.ru

The structure-activity analysis of novel alkynyl piperidine derivatives was carried out to
obtain substances with a prolong anesthetic effect by introducing an ethynyl moiety with a
hydrocarbon chain length (Cs) followed by a triple bond modification. Interaction of piperi-
done-4 (I) with octyne-1 in the presence of powdered KOH in benzene to obtain 4-(octyn-1-
yl) piperidol-1 (II). With exhaustive catalytic hydrogenation of triple bond (II),
4-octylpiperidol-4 (III) was quantitatively obtained. Hydration under the conditions of the

" Research had been supported by the Kazakhstan Ministry of Education and Science grant
AP05131486/GF5
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Kucherov reaction of alcohol (II) in the presence of mercury sulfate and sulfuric acid with
90% vyield leads to ketopiperidol (IV). Esters - propionates (Ila, Illa, [Va) and benzoates
(IIb, IIIb, IVDb) are obtained by the reac-

tion of piperidols-4 (II, III, IV) with pro- 0 6“13\‘C\\‘
pionyl or benzoyl chloride in 70-80% X ~ IIb C
yleld {'é:%/"/l Ha 0 C6H13\

The effect of structural fragments (the

nature of the acyl - propionate and benzo- ' ><
. . . g \

ate, and the substituent at the C* piperidine , ///

. . : TiCH

ring — the presence of a triple, saturated PN\, en / /‘< Ila
bond and ketone group) on the activity 5 s L o Ckl

was studied. Depending on the nature of P nid 1 CeHys |
the substituent at the C* piperidine, the ' ><CH v S, DN fﬂz

activity on the model of infiltration anes- Ov -"(')"“c'/‘ ? %
. . . .. " LO= < ]

thesia increases with a "transition" from o + oty L :
— 61113 o)

C=CC¢H,;3 > CH,-CH,C¢H;3; > CH,- . CH, _'§6H13 s

C(0)C¢H,; and propionate > benzoate; but 5C 0

WY A LCo
‘K H,CR N\,
) : . L~ CHy ) o
at conductive anesthesia model — an in- V4 7" T o
verse relationship is observed. g 0 -

BIOGRAPHY

I, Yu Valentina Konstantinovna, work in the field of Chemical Sciences and specialize
in the Fine Organic Synthesis of Biologically Active Substances. I am Principal Investigator
at the JSC"Institute of Chemical Sciences. A.B. Bekturov», Almaty, Kazakhstan. I am Doc-
tor of Chemical Sciences since 2006. The field of my scientific interests includes organic
chemistry and chemistry of medicinal substances, in particular, fine organic synthesis, stere-
ochemistry and conformational analysis. The main direction is to study the chemical modi-
fication of various mono- and bicyclic 4-ketopiperidines, 3,7-dihetera (N, N-, N, S-, N, O-)
bicyclo [3,3,1] nonan-9-ones and their derivatives, the stereochemistry of the adition of nu-
cleophilic reagents to the carbonyl group of these aminoketones, the development of ways to
rationally use their synthetic potential for the synthesis of inaccessible substances, the estab-
lishment of correlations between a fine chemical and stereochemical structure and biological
activity in order to find and create novel harmless and highly effective medicinal prepara-
tions. Laureate of the State Prize of the Republic of Kazakhstan in the field of science, tech-
nology and education (2003).
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3KOJIOTMYECKHA YUCTHIM METO/ MMOJTYYEHUSA
IIUPUJINHKAPBOHOBLIX KUCJIOT IPAMBIM KATAJIMTUYECKUM
OKUCJIEHUEM METWJIIIMPUINHOB

O.K. IOraii, I1.b. Bopooses, T.II. Muxaiinosckas, A.Il. CepedpsaHckasi,
P. KypmakbI3bl

AO «Hncmumym xumuueckux nayk um. A.b. bexkmyposay, 2. Anmamul, Kazaxcman
yu.ok@mail.ru

B pabote paccmaTpuBaroTcs METOABI MOTyUEHUS MHPUANHKAPOOHOBBIX KHCIOT. [loka-
3aHO MPEUMYIIECTBO MPSIMOTO ra30(ha3HOr0 KaTaTUTHYSCKOTO OKUCIICHUS METHITUPUITHOB
B MUPHUIUHKAPOOHOBHIE KHUCIOTHL. [IpoBeneHsl uccienoBanus Mo co3aannio d(H(HEeKTUBHBIX
KaTaJIu3aTopoB ATOTO TpoIiecca.

[MupuannkapOOHOBBIE KUCIOTHI 00JaaI0T (PU3UOIOTUYECKHA aKTUBHBIMHM CBOHCTBAMHU U
UCIOJIB3YIOTCS JUI MOJyYEHUs] CTUMYJIITOPOB POCTa M XMMHUYECKUX CPEICTB 3aIlUTHI pac-
TEHUH, a TaKKe JICKapCTBEHHBIX IIPenaparoB. Tak, N30HUA3U, IPOU3BOAHOE H30OHUKOTHHO-
BOM KHCIOTBHI, SIBJSIETCSI OCHOBHBIM KOMIIOHEHTOM IIPOTHBOTYOEPKYJIE3HBIX IpernaparoB. B
CBSI3U C ATHM IIPOAOJKAETCS MOWCK HOBBIX, 0OJIee COBEPILIEHHBIX CIIOCOOOB IOJIYyYCHHMS
HMUPUANHKAPOOHOBBIX KUCIIOT.

[IpombllIeHHBIE METOABI MOMYYEHUS! MUPUANHKAPOOHOBBIX KHcHOT («Lonzay, «Carlo
Erba») Gasupyrorcsi Ha mpoueccax XHIKO(PA3HOTO OKHCICHUS aJKWIMUPUAWHOB A30THOU
KucioToi [1, 2].

HenocraTku sT0oro merona:

1) mporecc MpOBOANUTCS B pEaKLIMOHHOM alIapare NepuoIu4eckoro AencTBus,

2) UCIIONB30BaHUE OKUCIIUTEINS, BBI3BIBAIOIIETO KOPPO3HUIO ariapaTypsl,

3) oOpa3oBaHue TOKCHYHBIX M B3PBIBOOMACHBIX MOOOYHBIX IPOILYKTOB H AP.

B HnctutyTe Xxumuueckux Hayk uM. A.b. bektypoBa pa3pabotan nByxcTaguiiHBIN Me-
TOJI TIONTyUYESHHUsI IMPUINHKAPOOHOBBIX KUCIOT [3].

1 Cranust — nonydeHre HUTPUIOB HMUPUANHKAPOOHOBBIX KHCJIOT OKHCIMTEIBHBIM aM-
MOHOJIN30M METUINHUPUIUHOB;

N NH;, O, , H,0, t° N
CH, .~ | N

T -

N N

2 cTamus — THUAPOIIN3 CHHTE3UPOBAHHBIX HUTPUJIOB B KHCIOTHI IpU Temmeparype 240-
260 °C u nox nasnenuem 10 aTm.
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N KOH N
‘ N - ‘ —_cooH

/ P, t°

N N

Ha ocHoBe 3T0#1 TexHomornu B T. YMaHu (YKpawHa) Ha BUTAMHHHOM 3aBone B 1976 T.
OBLI TOCTPOEH 1I€X HUKOTHHOBOM KHUCIOTHI MOITHOCTHIO 50—60 T KUCIOTHI B roj. ONBITHO-
MPOMBIIIUICHHAs] YCTAHOBKA JIJIsl IOJIYYCHUS] HHKOTUHOBOM KHUCIIOTBI MPEJIOKEHHBIM METO-
JTOM DKCIUTYyaTHPOBAJIach Ha Y MaHCKOM BUTAMHUHHOM 3aBOJIC B TeueHUE S5 JeT [4].

[IpeumyriiecTBO 3TOr0 METO/Ia - IMPOBEACHUE NIEPBOI CTAIMU HA YCTAHOBKAX HEIPEPHIB-
HOTO JICWCTBUS C UCIIOJB30BaHHEM O€30TaCHBIX OKHCIUTENCH - KUCIOPOaa BO3/yXa U reTe-
POTEHHOI'0 OKCHJIHOTO KaTanu3aropa. HemocraTkamu SIBJISIOTCS BYXCTaIMHHOCTD TpOIIec-
ca, a TaKke 00pa30BaHKE KHUJIKUX OTXOJOB U Ta30BbIX BLIOPOCOB, COJEPIKAIIMX aMMHAK.

HaunGonee mepcrieKTUBHBIM M SKOJIOTHMYSCKH YUCTHIM METOAOM TOJYYCHHS MMUAPUIUH-
KapOOHOBBIX KHCJIOT SIBIISIETCS MPSIMOE ra3oa3zHoe KaTaIUTHUECKOE OKHMCICHHUE METHIIITH-
PUIUHOB [5, 6].

N 0,,H,0, X
‘ ——CH; - ‘ ! _cooH
/ KaTaIu3aTop
N N

OTO CBA3aHO C TEM, YTO KaTaJu3y OTBOAUTCA OCHOBHAsS POJIb B PEIIEHUH IIMPOKOIO
CHEKTpa HKOJOTHYECKHX 33Jay, CTOSIMIUX Mepe] XUMUYECKHM IMpou3BoAcTBOM. CoriacHo
MIPUHIIMAIIAM «3€JICHOW» XUMHH I CHHTE3a BEIIeCTB HYKHO HCIIOB30BaTh BHICOKOM30HMpa-
TEJIbHBIE MIPOLIECCH C AKTUBHBIMU KaTaJM3aTOpPaMH U, TEM CaMbIM, YMEHbIIATh KOJIMYECTBO
NOOOYHBIX COCTUHEHUH, 3arpsa3HAIOIINX KOHEUHbBIN MPOMYKT U OKPY’KaIOILyI0 Cpeay, CTpe-
MHUTBCS K MUHUMAaJIbHOMY HCIIOJIb30BaHUIO arpecCUBHBIX OKHcauTenei u 1.4. [lostomy mo-
UCK ¥ 1OA00p KaTanu3aTopoB MPSMOT0 OKUCICHHS METWINUPUIUMHOB B COOTBETCTBYIOLIHE
KHCJIOTBI OCTaeTCsl akTyalbHOU 3amaueid. B mabopatopun xumuu HedTH M HedTEeXUMHUYE-
ckoro cuHTe3a (MucTuTyT Xumudeckux Hayk uM. A.b. bekTypoBa) co3marorcs HOBbIE KaTa-
JM3aTOPBl 3TOro mpouecca. l'a3odasHoe KaTaIUTHYECKOE OKHCICHHE METHINUPUANHOB
MMEET 3HAYUTENIbHbIC NPEHMYILECTBA Nepe] >KUAKO(A3HBIM OKHCICHHEM. ODTOT Ipolece
SBIISIETCS. OMHOCTAJUMHBIM, OCYILECTBIISIETCS] HA IPOTOYHOM YCTaHOBKE HENPEPHIBHOTO /-
CTBHS C HCIIOJIb30BaHHEM JICHIEBOTO OKUCIUTENIS — BO3IyXa, IO3TOMY HE TpedyeT mpume-
HeHus goporocroanmx (KMnO,) nim BeibIBatonux kopposuto ammaparypsl (HNO;) oxuc-
muteneil. Mcnonp3oBaHHE NMPSAMOTO OKUCIEHUS METHIIUPHUINHOB IMO3BOJIAET YIPOCTUTH
TEXHOJIOTHYECKYIO CXEMYy TOJNyYeHHsS MUPUANHKAPOOHOBBIX KHUCIOT M CAENaTh MpOIEcC
IKOJIOTHYECKH Oe30MacHbIM. Peaknus MpoMCXOAuT MpH atMochepHoM aaBieHUU. OTCyT-
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CTBYIOT )KUIKHE U TBEPAbIE OTXOJBI, @ TAKXKE BpEAHbIE ra30Bbie BEIOpochl. CHIKeHue cede-
CTOMMOCTH HPOIYKIHMU JOCTUTAeTCs Oiaronaps NPUMEHEHHIO BBHICOKOAKTHBHOTO KaTalli-
3aropa.

Hamu paspabotanbl 3pekTHBHBIE MOAU(DUIMPOBAHHBIC OKCHIHBIC BaHAIMI-TUTAHO-
BbIe KaTaJM3aTOPHI MPSIMOTO OKUCIIEHUS METIIMHUPUINHOB B MHPUIANHKAPOOHOBBIE KUCIIO-
ThI. OTIpeieNieH ONTUMANBHBIN COCTaB B 0€30TXOAHAS TEXHOJOTHS MPUTOTOBICHNUS KaTaju-
3aTOPOB. YCTAaHOBJIEHA CBS3b MEXIYy XUMHUYECKHM CTPOSHHUEM M PEaKIMOHHOW CIOCOOHO-
CThI0 METWJIITUPHUINHOB B OKUCJICHUH, U3YyUEH MEXaHU3M IPOMOTHPYIOIIETO NEHCTBUS J10-
6aBok okcumoB MetamuioB [V-VI rpynn [lepuoanueckoid cucTeMbl Ha OKCHAHOBaHAIHEBbIH
KaTanaus3arop.

[pornecc poBOAAT B OJHOTPYOUATOM MPOTOYHOM PEaKTOpe, MPEACTABISIIONIMM COO0H
OJIMH 3JIEMEHT INPOMBIIUICHHOIO amnlapaTa HENPEPBIBHOTO JIEHCTBUA, C MCIOJb30BAHUEM
KHCIIopoAa Bo3ayxa, mpu Temneparype 270-330 °C B mpuCyTCTBHHM MapoB BOABI. BEIXon
LEJIEBOr0 NpOAYKTa NOCTUraeT 75 % mpu MOIHOW KOHBEPCUU UCXOAHOTO METHIIIUPUINHA.

Pazpaborana TexHOJIOTHYECKAs] CXeMa CHHTE3a MUPHIMHKAPOOHOBBIX KUCIOTHI HA MO-
JU(QHUIMPOBAHHOM OKCHIHOBAaHAJMEBOM KaTalM3aTope, KOTOpas MOXKET OBbITh PEKOMEHIO-
BaHa K MCIIOJIb30BAHUIO B TPOM3BOCTBE ISl CO3/IaHUS YCTaHOBKH.

[Ipennaraemplii METOA MOyYEHUS MUPUAMHKAPOOHOBBIX KHCIOT MPAMBIM KaTaJUTHYe-
CKAM OKHCIIEHHEM METWIIHPHINHOB COOTBETCTBYET TPEOOBAaHUSAM «3EIEHON» XUMHH U
MOJKET TIPEICTABISATH WHTEPEC I CO3JaHMS SKOJOTHYECKH YHCTOTO M 0e301MacHOro Mpo-
MBIIIJIEHHOTO NPOU3BOJCTBA.
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BUOTI'PAD®USA

41, FOrait Onbra KoncrantuHoBHA, pa0d0oTar0 B 00J1aCTH OPraHMYECKON XUMHUU U CIICLHU-
ATM3UPYIOCh HA TETEPOTEHHOM KaTallu3e M OKHCIUTENbHBIX Mpolieccax. Paboraro crapiimm
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HaYYHBIM COTPYAHUKOM J1a0OpaTopuu XUMHU HEPTH U HeTexumMuueckoro cuuresa Muctu-
TyTa XuMuueckux Hayk uM. A.b.bekryposa, Anmarel, Kazaxcran. Kanaunar xumudeckux
Hayk ¢ 2004 roma. O6iacTh MOMX HAyYHBIX HHTEPECOB BKIIIOUAET reTePOreHHBIN KaTaus, a
TaK)Ke OKHCJICHHWE WM OKHCIHMTENBbHBI aMMOHOJIM3 AIKHIPAPOMATHUECKUX COSAWHEHHH.
Urer HTO «KAXAK» m KOFST, 3amecturens OTBETCTBEHHOTO CEKpeTaps >XypHaja
«M3Bectust HTO «Kaxak».

ECOLOGY FRIENDLY METHOD OF PYRIDINECARBOXYLIC ACIDS
OBTAINING BY DIRECT GAS-PHASE OXIDATION OF METHYLPYRIDINES

0.K. Yugay, P.B. Vorobyev, T.P. Mikhailovskaya, A. Serebryanskaya, R. Kurmakizy

«A.B. Bekturov Institute of Chemical Sciences» JSC, Almaty, Kazakhstan
yu.ok@mail.ru

The methods of pyridinecarboxylic acids obtaining are considered. The advantage of
direct gas-phase catalytic oxidation of methylpyridines into pyridinecarboxylic acids is
shown. Effective catalysts for this process have been created. The optimum composition
was determined and a non-waste technology for the preparation of catalysts was proposed.
The relationship between the chemical structure and the reactivity of methyl pyridines in
oxidation has been established, the mechanism of the promoting effect of the additions of
metal oxides of groups IV-VI of the periodic table on the oxide-vanadium catalyst has
been studied. The yield of pyridinecarboxylic acids reaches 75% with total conversion of
the initial methylpyridine. The proposed method for the obtaining of pyridinecarboxylic
acids by direct catalytic oxidation of methylpyridines satisfies the requirements of "green"
chemistry and may be of interest for the creation of ecology friendly and safe industrial
production.
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IOKHAS KOPES U EBPABUMCKUN DSDKOHOMHUYECKHU COI03
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B craTtbe cpaBHUBAIOTCS aKTYaJIbHBIE IIOKA3aTEIN TOPrOBO-DKOHOMHUYECKHX CBs3el Poc-
cun u Kazaxcrana c lOxnoit Kopeeii, paccMaTpuBaroTcs Iporiecc CTaHOBIEHHSI OTHOLIEHUH
Mexny EBpasuiickum skoHOMHYeckuM coro3oM (EADC) u HOxnoii Kopeeit, nmpuunHsr 3a-
JIEPKKH Hadana OQUIHAIbHBIX IIEPETOBOPOB O 3aKJIIOYEHUH COTIALICHUS O 30HE CBOOOJHOM
toproeiu Mexxay EADC u I0xnoit Kopeeii.

Oxnas Kopes siBisiercs onHUM U3 BEAYIIMX 3KOHOMHUYECKHX NapTHepoB Poccun u Bee
CUJIbHEe ocriapuBaeT y SlmoHuu BTopoe MecTo (rmocie Kuras) B criucke poccHiCKUX TOPro-
BO-2KOHOMHYECKHX NpHopuTeToB B BocTouHoit Asuu. Ilo uroram 2017 r. FOxnas Kopes
BIIepBEIe 00oTHANA SmoHuto 1Mo ToBapoobdopoty ¢ Poccueit (19,3 mupa. nomt. CIIA mpotus
18,3 mupa. moi.), HecMOTps Ha To, uTo 3KoHOMHKa FOxHOoM Kopeu B 3 pasza meHbIle, 4em
sxoHomuka Anonmn. Hdoms FOxwnoit Kopen B poccuiickoM ToBapooOopoTe cocTaBuia B
2017 r. 3,6 % [1]. B cdepe Toprosimu ycnyramu ¢ Poccueit Ceyn nasao Bnepeau Tokuo;
Hampumep, B 2017 r. o6opoTt cocraBmir 1,5 mupa. gosmr. npoTus 0,9 MapI. STIOHCKUX TOKa-
3ateneil [2]. B To sxe Bpems SnonHus coxpaHseT abCONOTHOE JTUAEPCTBO CPeAr a3uaTCKUX
CTpaH IO HAKOIUICHHBIM INPSIMBIM HMHOCTPaHHBIM HMHBecTHLMSM B Poccum — 15,1 mupa.
o, Ha KoHerr 2016 1. mpoTus, Hampumep, 8,2 MIIPA. T0JUI. WHBeCTHIMHA n3 Kutas u cpas-
HUTEIHHO CKPOMHBIX 2,1 MIIp. TOJII. FOXKHOKOPEHCKUX MHBECTUIHH [3].

HoBbiM (akTopoM Il POCCHHCKO-I0KHOKOPEWCKUX OTHOLICHWH cTaja eBpasuiicKas
uHTerpanus B pamkax EBpasuiickoro skoHomudeckoro coros3a (EADC). EADC — mononoe
WHTETpallMOHHOE 00bEAMHEHHE, MTPOIeAlIee MyTh 0T TaMOXEHHOT'0 coro3a B coctaBe Poc-
cun, Kazaxcrana u benopyccun ¢ 2010 r. 1o EBpa3uiickoro 5kKOHOMHYECKOTO COI03a B CO-
craBe yxke 5 crpaH (npucoenuHmimcsk Apmenns u Keiprezeran) ¢ 2015 r. Sapo EADC —
TaMo)keHHBIH COI03, KOTOPHIH BKIIFOYAaeT CBOOOIHOE TIepeMeleHrne ToBapoB BHYTpH EADC;
€IMHBIA TAMOXXCHHBIN Tapu( M eTUHbIE Mepbl HETApU(BHOTO PETYIUPOBAHKS B OTHOIICHUH
TPETBUX CTPaH; €AMHYIO CHCTEMY BHEIIHETOPrOBOTO M TAMOXXEHHOTO PErYJIMPOBAHHS H
eIMHOE TEXHUYECKOE peryiupoBanne. TakuMm oOpa3oM, Ha ypoBeHb HHCTUTYTOB EADC me-
pelia 3HaYuTeIbHAs YacTh MOJHOMOYHIA 110 PETyJIMPOBAHUIO BHEITHEAKOHOMHYECKUX CBSI-
3eit Poccun.

Pacmiupenne EADC He cTOUT B MOBECTKE. 3aTO pa3BUBAETCS MHTErpalusi CO CTPAHAMMU
«bonpmoit EBpazumy. IlepBoe cormamenue o 30He cBoOoaHO#H TOprosiau (3CT) Obuto mMOA-
nucano ¢ BeetHamom B Mae 2015 1. u Bctynuiio B cuity B okTsi0pe 2016 r. [lo cornamenmuro,
B YaCTHOCTH, BbeTHaM cpa3y OTMEHseT TaMOXXEHHBIE MOLUUTUHBI Oosee yeM Ha 59% Tapud-
HBIX JTUHUHA B 00IIel ToBapHOH HOMeHKiIaType. B orHomenun eme 30% ToBapHO HOMEH-
KJIaTypbl CTaBKA TaMOXXCHHBIX MOUUTUH OyayT cHmkeHbl 10 0% B TeYeHHE MEePEeXOJHOTO
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Nepruosa, a 3a paMKaMu Joropopa ocratorcsi 12% TtoBapHoil HoMeHKknaTypsl [4]. Caenyer
OTMETHTh, YTO IIPOEKT MUHTETPaly ¢ BbeTHAMOM — 3TO HE TOJIBKO 30HA CBOOOAHOM TOPIoB-
JIM TOBapaMu, HO M JIOMIOJTHUTENbHBIE CTaThH B c(hepe NHBECTUIIMOHHOTO B3aMMOJICHCTBHUS 1
TapMOHU3AIMN PETYIATOPHBIX NPaBWII (TaKue COTJIAIICHHs CTajJl HOPMOW B COBPEMEHHOM
MEXIYHapOIHON MpPaKTUKe U moidy4yuin Ha3Banue «3CT-+»). Bropoe cornamenne EADC o
3CT, tak Ha3zpiBaeMoe «BpemeHHOe cormameHue», OblIo mommucano ¢ Mpanmom 17 mas
2018 r. Odunmansubie neperoBopsl o 3axmoueHun 3CT/3CT+ Beayrcs EBpasuiickum sko-
HOMHYECKUM coto3oM ¢ Mumueit, Cepoueit, M3pannem, Cunramypom, Erumnrom.

Otnomenus mexay EADC u HOxnoit Kopeeit 6bum ohopmiteHb! AByMs MemopaHTy-
MaMH O COTpPYIHHUYECTBE, MOANMUCAaHHBIMU EBpasmiickoll 3KOHOMHYECKOM Komuccuei (co-
kpameHHo — EQK; nocTosnHo aeictByrommii peryiaupyromuii oprad EADC) ocensto 2015
r. co Cioyx00i 10 roCyJapCTBEHHBIM 3aKylKaM M ¢ MHHHCTEPCTBOM INPOMBIIIJIEHHOCTH,
ToproBiu u dHepreTrku Pecyomuku Kopesi. Torma ske CTOpOHBI JOTOBOPHIIUCH, 4TO Bee-
poccuiickas akanemust BHemHei Toprosiu (BABT) u Kopeiickuit HHCTUTYT MeXIyHapOI-
HOW 3KkoHOMmYeckor monutuku (KUOII) mpoBemyT coBMecTHOE HCCIEIOBAaHHE C IIEIBIO
«JaTh KOHKPETHbIE NPEUIOKEHHSI 110 YTy OJIEHHIO TOPIrOBO-9KOHOMUYECKOT0 U NHBECTULIH-
OHHOTO COTpyaHH4YecTBa MEeXTy CTtopoHamm» [S]. DakTuuecku MoapazyMeBaiach dKCIEPT-
Has IpopaboTKa BOMIPOca O 11eJecO00pa3HOCTH BHEAPEHHS 30HBI CBOOOTHON TOPrOBIIH U €€
napameTpax.

Cpemu ctpan EADC, kxpome Poccun, cymiecTBeHHbIE YKOHOMHYECKHE CBs3H ¢ FOxHOM
Kopeeii umeer Tonpko Kazaxcran. Kazaxcrancko-rosxHOKopeHcKkuii ToBapooOopoT B 2015 T.
cocrasun 1,4 mapa. gomn. (2,3 % xazaxctaHckoro toBapooOopota), B 2016 r. — 0,7 mapa.
nmomn. (1,4 %), 8 2017 r. — 1,7 mupa. momn. (2,8 %) [1]. Kazaxctan — 0CHOBHO# mofTydaTeih
MpsIMBIX MHOCTpaHHBIX MHBecTMIMHA u3 lOxHOM Kopen cpenn crpan EADC. Ha xonen
2016 r. onu octaBuiu okoo 3 mipA. nomwt. B npyrux empanax EADC 3Ha4uUMbIX UHBECTH-
UM KOPEUCKUX KOMIIaHUM HET.

CosmectHoe uccnenosanne BABT W KUDII Owuio 3aBepmieno B ceHtsiope 2016 r.
C xonua 2016 r. Hayanuch oQHUUIUANBHBIE KOHCYJBTALMH C yYacTHEM IpelcTaBUTEIeH
EQK, ctpan EADC u IOxHoit Kopen, npensapstonie coOOCTBEHHO TEPETOBOPHI O COTJIa-
mennd. OJHaKo J0 CUX TMop, Ha cepenuny uroHs 2018 r., He MPUHATO pelIeHHe TaB rocy-
JapcTB U npaButenbeTB ctpad EADC o Havane odunuaibHbIx neperoBopos ¢ FOxHo# Ko-
peeii o BeIpaboTke cornamenwus o 3CT.

Eme B 2013 r. mo 3akazy EQK poccuiickne nccinemnosarenn 3 MIMIMO(Y) u Llentpa
9KOHOMHYECKHUX M (PUHAHCOBBIX HCCIIENOBAHMH M Pa3pabOTOK MPOBEIN KOMIUIEKCHOE HC-
cnepoBanue «OmnpenesieHne MepCleKTUBHBIX TaPTHEPOB IOCYAAPCTB-WIEHOB TaMOXEHHOTO
Coro3a 10 3aKJIFOUYECHHIO COTJAICHUNH O CBOOOTHOW TOprosie» [6]. AHaiM3 TPOBOIMIICS
npuMeHuTensHo K Boernamy, Mspawmo, Munuu, Munonesun, Monronauu, CuHranypy u
HOxnoit Kopee ¢ Touku 3penus Bnusiaus 3CT na aunamuky BBII u 6narococrosHue mo-
Tpebureneii B bemopyccun, Kazaxcrane u Poccun. B orHomennn Munone3nn 1 MoHTOINH
3akmroueHre cornamenuss o 3CT ObUIO TPU3HAHO HElENecO00pa3HbIM, B OTHOIICHUH
OCTaJIBHBIX CTPaH — 11eJeco00pa3HbIM MPU ONpeAeiIeHHBIX yciaoBusax. [Ipu aTom camoii mo-
3UTHBHOM OblIa 3KCHepTHas OlleHKa Ienecoodpaznoctr 3akmodeHus 3CT umenHo ¢ FOx-
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Holi Kopeeii («0e3yciioBHO UMeeT CMBICT») 10 000MM MoKa3zaressiM (Beurpeii s Kazax-
craHa u Poccuu, nepekpbiBaroluid Mpourpel bejgopyccuu, gaxe B ClieHApUU yCTpaHEHUs
Bcex Tapu(HbIX 0apbepoB). Kpome TOro, JONONMHUTENBHBIM BRIMTPHIIEM it ctpan EADC
ObUIO Ha3BaHO MPUBJICYEHNE KOPEHCKUX MHBECTUIMM Yepe3 BBEACHUE B TEKCT COTJIAILICHHUS
TTOJIO’KEHUH, CHI)KAIOIUX WHBECTUIIMOHHBIE Oaphephl.

ITo kaxoii sxe Torma npuauHe FOxuas Kopes, ykazanHas poCCHHCKIME dKCIIEPTAMH KaK
nepsbid mpuopureT 1id cozganust 3CT, ocTaeTcs eTMHCTBEHHOM CTpaHOW U3 IPyMIbl rocy-
JIapCTB, ¢ KeM npopabdaThiBasiach MPUHIUITMAIBHAS BO3MOXHOCTE BBeneHus: 3CT, HO ¢ KeM
JI0 CHX IOp He Hadaauch meperoBopbl? OdunmansHas mosunuss EADC, oObscHsIOMas 3a-
JIEpKKY Ha MeperoBopax, Oblia 03By4eHa, HarpuMep, MUHICTpoM 1o Toprosiie EDK Bepo-
HUKOW HuKnIMHOW B MHTEPBBIO, OomyOiIMKoBaHHOM B razere «Kommepcant» 10 ¢eBpans
2017 1.: «Ilo Kopee He 3aBepmreHa paboTa IO COTJIIACOBAHMIO, CKAKEM TaK, PaMOYHBIX
yCIIOBHUIl Hauana rneperoBopoB. [loka MbI pOBeNN COBMECTHOE HCCIIEIOBAaHHUE, U BBISICHU-
J0Ch, 4TO yBenuyenue skcnopra EADC mporaosupyemo, HO, cKopee Bcero, OyJeT B JBa
pa3a MeHsIIe, yeM y Kopeu, oT OTKpBITHS AOCTYIIa HA HAII pIHOK. W 11t TOro 94TOOBI cOa-
JIAHCHPOBATH ATH BHITO/BI, HAIIM CTOJHUIIBI, KOTOpHIe BUIAT B Kopee cepre3HOro WHBECTH-
IIMOHHOTO M TEXHOJIOTMYECKOTO MapTHEpa, XOTAT, uToOsl Kopest mpoaemMoHcTprpoBaia ro-
TOBHOCTh KaK MUHHMYM COXPAaHUTH CBOIO WHBECTHUIIMOHHYIO IEATEIBHOCTD B OTPACIIAX, TIE
OHA y’K€ TIPUCYTCTBYET, U €€ PacIIupsTh, — y HAC €CTh OIpPEJIEICHHBIE 3allPOCHl Ha KOpEi-
CKHE UHBECTHIIU» [7].

OpHako ecTh U Apyras, HeopHIUaIbHas TOYKA 3PEHUS: IEPErOBOPHI HE HAUMHAIOTCS U3~
3a Toro, poccuiickas cropona paccmarpuaet 3CT ¢ FOxHoii Kopeelt kak yrpo3y psiay poc-
CHUHCKHX OTpaciieli, BKIIoUas aBTOMOOWIbHYI0. W, BUAMMO, Jake MEPEeroBOpPhl O TOTOBHO-
ctu Ceyna «Kak MUHUMYM COXPAaHUTh CBOI MHBECTHLMOHHYIO AESITEIBHOCTh B OTPAcisiX,
rZie OHAa YK€ TMPUCYTCTBYET, M €€ PACHIUPATH» He SBISIOTCS CIIOCOOOM CHATH POCCHUCKYIO
03aboueHHOCTh. [1o kpaiiHeit Mmepe, B HACTOSIIEE BpEeMs.
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BUOT'PA®UA

41, FOu Cepreit MupoHoBHU4, paboTaro B JTOIDKHOCTH AOIEHTa Kadeapbl MUPOBON ITOJIH-
TUKU HcTopuueckoro ¢axyinbrera HammonansHOro mccienosatensckoro Tomckoro rocy-
napctBeHHoro yuupepcurera (r. Tomck). Chepa npodeccuoHaabHON IEATEIBHOCTH — U3Y-
YeHUE W NPEroJlaBaHue MEKAYHApOIHO-TIIOJIMTHYECKUX OTHOIIeHUH. O0macTe MOUX Haydy-
HBIX MHTEPECOB: BHELIHsSI moauTHKa Poccnu, MexayHaponHble oTHOLIEHUs B LleHTpanbHOM
Asum, MexXrocynapcTBeHHas uaTerpaius B EBpasun. Beny yueOHbIe IMCIMIUIMHBI TJIABHBIM
00pa3oM CTyAeHTaM-MarkucTpaHTaM HampaBieHuil «MexayHapoJHble OTHOMICHUs» U «3a-
pyOeKHOE PETHOHOBEICHHE.

Taxke SBIAIOCH PyKOBOAUTENIEM Maructepckoi nporpamMmsl TT'Y «EBpa3zuiickas uHTe-
rpauus» IO HampasleHHI0 «MexayHapoaHble OTHOLIeHHs». WHTepecyroch BOIpocamu
YIpaBJIEHHUS BBICIIMM 00pa30BaHUEM.

HNmero crenenph KaHAWmaTa UCTOpUYECKuX Hayk ¢ 2005 T., ydeHoe 3BaHHUE JOIEHTA C
2012r.

SOUTH KOREA AND THE EURASIAN ECONOMIC UNION

S.M. Yun

National Research Tomsk State University, Tomsk,
sergey.yun@mail.tsu.ru

South Korea ranks as Russia's top economic partner in Asia in terms of trade and in-
vestment. The Eurasian integration within the framework of the Eurasian Economic Union
(EAEU) has become a new factor for Russia — South Korea relations. The core of the EAEU
is the Customs Union which transferred a significant part of the competences to regulate
Russia's foreign economic relations to the level of the EAEU institutes. As for the rest of the
EAEU countries, South Korea also has close economic ties with Kazakhstan.
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The EAEU enlargement is not on the agenda. But integration with the countries of
"Greater Eurasia" is developing. The first agreement on a free trade zone (FTA) was signed
with Vietnam in May 2015 and entered into force in October 2016. The second FTA agree-
ment was signed with Iran on May 17, 2018. Formal negotiations on the conclusion of a
FTA are being conducted by the Eurasian Economic Union with India, Serbia, Israel, Singa-
pore, Egypt.

Official consultations between South Korea, on the one side, and the Eurasian Economic
Commission and EAEU Member States, on the other, began in late 2016. Consultations
usually precede the formal negotiations on a FTA agreement. Earlier, in 2013 Russian ex-
perts prepared a comprehensive study of the prospects for concluding free trade agreements
with various countries in Asia. It is noteworthy that the most positive was the expert as-
sessment of the feasibility of a FTA with South Korea which could both promote EAEU
exports and attract Korean investments to EAEU Member States [1].

However, the decision of the heads of state and government of the EAEU Member
States to start formal talks with South Korea on the FTA has not been adopted. The official
reason for the delay is the desire to get from South Korea certain commitments to invest in
EAEU states, taking into account the fact that, according to Russian experts, the increase in
EAEU exports will be two times less than that of Korea within the FTA [2]. The unofficial
reason is Russia’s position on the point. The Russian side views the FTA with South Korea
as a threat to some Russian industries, including car manufacturing.
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PA3PABOTKA ITPOI'PAMMHOI'O OBECIIEYHEHUSA CTEHIA
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Pazpaborano mporpaMMHoe oOecriedeHrue BEpXHEro YpOBHS IJIsl YIPABIEHUS CTEHIOM
JUIL MCIIBITAaHUKA HAaHOCEHCOPOB, IPEACTaBJIEH ajIrOpUTM paboThl mporpaMmel. OnucaHbI
O0COOCHHOCTH pealii3allid NPOTOKOIa B3auMojeicTBus mocpeactBom USB-untepdeiica.
[IpeacraneH rpaduveckuii vHTEpQeEiic NPOrpaMmBbl.

[loreHnmanbHEIE BO3MOXKHOCTH M JJOCTOBEPHOCTH PE3YyJIbTATOB 3NEKTPOGHU3NOIOrnye-
CKMX METOJOB HCCIIeNOBaHMs (PyHKIIMOHAIBHOTO COCTOSIHUSI OpraHU3Ma 4YeJIOBEKa 3aBUCST
HE TOJBKO OT LIyMa U3MEPHUTEIbHON CHCTEMBI, HO TAaKXKe OT METPOJIOTHUECKUX XapaKTepH-
CTHK MEIUIMHCKHUX 3JIEKTPoI0B [1]. ONTHMAaNbHEIN BEIOOP 3THX JaTIMKOB BO3MOYKECH TOJIh-
KO TOCJIe TPOBEACHUS WX HCIBITAHUN C LIEIbI0 MOATBEPKACHUS 3asBIIEMbIX H3TOTOBUTE-
JISIMH TIapaMEeTPOB WM ONPEENIEHUs] pealIbHBIX METPONIOrHuecKux xapakrepuctuk [2]. Ilo-
3TOMY NapaMeTpbl M XapaKTEPUCTUKHU JaTYMKOB JOJDKHBI OBITH ONPEAETICHBI C BBICOKON
METPOJIOTUYECKON HA/IEKHOCTHIO M IOCTOBEPHOCTHIO.

Crenn ans ucnweitanuidi HanoceHcopoB (CHUH) paszpaboran Ui MOBEPKH MapaMeTpOB
anektponioB cormacHo ['OCT 25995-83 [3]. OH mo3BossieT MOBBICUTH 3G(EKTUBHOCTD H3-
MEpEeHHH 3a CYeT aBTOMAaTH3alllu NPOBEAEHUs dKcrepuMeHToB. [IporpamMHoe obecneue-
Hue (I10) BepxHero ypoBHs MpeaHa3HAYEHO JUISI U3MEPEHUS HAIPSHKEHHH HAHO- M MUKPO-
BOJIbTOBOI'O YPOBHS U MOXKET npuMmeHsThes 11 ynpasienus CUH [4]. T1O crenna noanep-
’KHMBAET CJIEIYIOLINE TUIIbl UCTIBITAHUM:

1. HM3mepeHne pa3HOCTH 3JIEKTPOIHBIX OTEHIINAJIOB;

Wzmepenue apeiida pasHOCTH 3JEKTPOJHBIX IOTEHLIUAIIOB;
W3mepenne HanpspKEHUs IIyMa 3JI€KTPOAOB;

W3mepenne nryma qBIKeHHA (3JEKTPOMEXaHMUYECKOTO IIIyMa);
M3mepeHue MoHOro CONpOTHUBIIEHUS 3JEKTPOIOB;
W3mepenne HanpspKEHUs MOJSIPU3ALMN HJIEKTPOIOB.

AR
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PaccmoTpum anroputM paboThl MPOrpaMMBl, IpEACTaBICHHBIH Ha puc. 1, a. [Ipu 3amyc-
K€ IIporpaMMa KpaTKOBPEMEHHO OTOOpaXaeT SKPaH-3aCTaBKy, IIOCIE Yero MePEeXOAUT K Oc-
HOBHOMY HMHTep(eiicy, B ciydae, eciu OyJeT HaiieH noakirodeHHbii mo USB-unTepdeiicy
crenn. B ciiyuae ommOku (He BKJIIOUEHO MHUTAaHHWE CTEHJAA, HE TOAKIIOYEH CTEHA, HE ycTa-
HOBJIEH ApaiiBep), OyaeT oToOpakeHa OIIMOKA, M BBIIOJHEHHE HPOTrPaMMbl 3aBEPIINUTCS.
ITocme Toro kak mporpamMma oOToOpa3wiaa OCHOBHOW HWHTepdEHC, IMONIh30BaTEh MOXKET
HayaThk 3KcrepuMeHT. [Ipu crapre sKciepuMeHTa CO3/1aeTCsl OTJENbHBIN MOTOK, B KOTOPOM
npoucxoaut B3anmoseiicteue [10 ¢ mpudopom.

Jis peanuzanyuy AaHHOTO alrOPUTMA, porpamMMa pa30uTa Ha CIEAYIOIIKE MPOrpamMM-
HBIE MOJTYJIH:

— Peanuzanus nporokona B3aumoaeiictaus ¢ CUH;

— Ympasneane CUH nocpencrsom USB-unTepdeiica;

— COop maHHBIX CO CTeHJA W MpeoOpa3oBaHHWE MOJTYYECHHBIX JAHHBIX, HAIPUMEp, CO-
TJIaCHO KO3 PHULIKEHTaM YCUIICHHS BEIOPaHHOTO KaHaa;

— OroOpaxeHue nHTepdeiica MoIb30BaTENs;

— Busyanuzanus coOpaHHBIX JaHHBIX;

— JlorupoBaHue NaHHBIX.

Jnst u3MepeHus: HanpsDKeHUH MOopsiika HECKOJNBKUX MKB Heo0XoauMo HpoHM3BOAMTH
KOPPEKILHUIO HYJISl H3MEPUTEIbHOTO KaHajla IIOCPEACTBOM LU(POaHAIOroBOro nmpeoodpazona-
tenst (LIAIT). g yBenndeHuss TOUHOCTH KOPPEKLMIO HEOOXOAMMO IPOBECTH BTOPUYHO IMIPH
MIPOBEJECHUN Ka)XJI0ro skcrepuMenTa [5]. CxeMa anropurMa KOppeKIUH HyJs MpeacTaBie-
Ha Ha puc. 1, 6. [lepBoHayanbHO yCTaHABIMBACTCS KOJ HYJIEBOTO HANpsDKEHHUS Ha KOPPEK-
tupytomem L[AIL. 3arem ompenensercs BHIXOAHOE HANpPsKEHHE M3MEPHUTEIHHOTO KaHaua.
Brruucnsercs HanpsbkeHHe, KOTOpoe HeOOXOIMMO MoJaTh Ha BXOJ KaHala, yToObl yOparb
ero cMeienue. [locne yero Koppekuus NpoU3BOANUTCS TOBTOPHO.

Ecnu n3MepeHHOe HanpspKEHUE B XOJ€ HKCIEPUMEHTa BBIXOAMT U3 AMAIIa30HA U3MeEpe-
uHuii AT, To ¢ momorpio [TAIT GopMupyeTcss KOMIIEHCUPYIOIIEE HANPSDKEHUE, MOCTYya-
Iollee B M3MEPUTEbHBIN KaHal. Tak Kak gaHHas KOPPEKTUPOBKA MOKET OBITH HEJOIYCTH-
Ma B XOJIe HEKOTOPBIX M3MEPEHHH, TO IO0JIb30BATEII0 BBIBOAUTCS IPERyNPEKAAOLIEe CO-
obmieHre o JaHHOM coObITHH. Kpome 3Toro mpeznaraercs pelieHue JaHHOW MPOOIEMBI:
M3MEHUTH 1uana3oH n3Mepenust ALIIl u mpoBecTn 3KCIepUMEHT 3aHOBO.

OpnHolt W3 0COOEHHOCTEH MPOTOKOJIA B3aUMOJEHCTBHS MEXKIy MPOTPaMMOIl BEPXHETro
YPOBHS M CTE€H/IOM SIBJII€TCS IIPOBEPKaA LIETIOCTHOCTU JaHHBIX ¢ oMousio anroputma CRC
[6]. ApaiiBep Future Technology Devices International (FTDI) obecnieunBaet mpsiMoit 10-
cryn k CUH nocpenctsom USB-unrepdeiica, Tak kak B mpruOOpe yCTaHOBJIEHA UHTETPaJIb-
Has mukpocxema FTDI Chip. Ona mpeobpazyer USB-uHTepdeiic B mociaenoBaTelbHbIN
MOPT, YTO YNPOIIAET Pa3paboTKy NPUIIOKEHHUS TSI TOCIIETHETO.

YrpaBieHne MpoLeccoM MPOBEASHHS SKCIEPUMEHTa OCYIIECTBISIETCS IOCPENCTBOM
rpadgudeckoro nHTEepdeiica, MpeacTaBIeHHOTO Ha puc. 2. [lomb30BaTelb MOKET IMPOBECTH
HACTPOMKY SKCIIEPUMEHTA, 3aIlyCTUTh 3KCIIEPUMEHT, 3aIlyCTUTh CEPUI0 SKCIIEPHUMEHTOB,
OCTaHOBUTH IKCIIEPUMEHT.
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Komnerg KoHey,
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Puc. 1. Airoputm paboTsI porpaMMBI (@); anropuT™ HyHKIUH
KOppeKIu# HyIs (6)

B oxne «IIpoBeneHue sKCIEpUMEHTa» BO3MOXEH BHIOOP HM3MEPUTEIHLHOTO KaHAa W
JMana3oHa WU3MepeHHs, J00aBJICHUE KOMMEHTapus K JKcrmepuMeHTy. Kpome aToro B Ko-
MaHHOM MEHIO JTIOCTYIICH BBIOOp MMEHHU (paitna-iorupoBanus. ECTh BO3MOXHOCTH T00aB-
JICHUsI Pa3IMYHbIX aTpUOYTOB K UMEHH (paiina, TaKuX Kak BpeMs MPOBEACHUS SKCIEPHUMEH-
Ta, XapaKTePUCTUKHU IKCIICPUMEHTA.
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IMonmyyeHHbIE TaHHBIC B XOJ€ dKCIEPUMEHTA HE TOJBKO JIOTUPYIOTCS, HO U BU3yaJH3H-
pytorcst (okHO «I"paduk»).

[ i s S S— i ]

OKcnepumeHT: MiamepeHune WwWyma MeUUMHCKUX 2NeKTpoaos
HacTpoitka 3KaepUMEHTa

KommerTapwii k skcnepementy;

I DyanasoH vemepena

[x0.218 -

Mporpecc axcnepumenTa
-
oo [ o )

PESYIbTAT SKCEpUMEHTE

VMeria GaIN0E C PE3yNbTATAMA SKCNEPMEHTE:
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OH. KaHan

: _ T WN ‘

Puc. 2. Unrepdeiic nporpamMMsl

Pazpaborannsiii CUH, ero nporpammuoe oOecriedeHne M TEXHUYECKasi JOKYMEHTALUs
obecrieunBaeT:

1) ycnoBust AJis1 BHEAPEHHUS 3TOTO MpUOOpa B HAYYHO-KUCCIIEAOBATENBCKAX U MPOU3BOI-
CTBEHHBIX OPraHM3aLUsiX, 3aHUMAIOLIUXCS Pa3pabOTKON M CO3JaHHEM MEIULMHCKUX MPH-
0OpOB HOBOTO MOKOJICHHS C YIy4IIEHHBIMU THArHOCTHYECKUMH BO3MOYKHOCTSIMH;
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2) UCKJIFOUYEHHE ONIMOOK MPOCKTHUPOBAHMS MEIUIIMHCKUX IPUOOPOB y)KE€ Ha pPaHHHUX
JTarax MPOCKTHPOBAHUS 33 CUET OTOPAKOBKH HEUCTIPABHBIX 3JICKTPOOB;

3) co3maHue METpOJNOTUYEeCKON 0a3bl /I pa3paOOTKH W MPOU3BOJCTBA HOBBIX MEIH-
LUHCKHX AJIEKTPOJOB, B TOM YHCJIE HAHOAJIEKTPOIOB;

4) co3aaHue PKCICPUMEHTAILHOM 0a3bl sl MOCHIEAYIOIEH OArOTOBKH CIICIIUAICTOB
B 00JIaCTH MEIUIIMHCKOI0 MPUOOPOCTPOSHUS, NHPOPMAIIMOHHO-U3MEPHUTEIBHON TEXHHKH,
aBTOMATHU3ALIMH HAYYHBIX UCCICAOBAHUM U KOMILICKCHBIX HUCIBITAHUM, aBTOMAaTHU3AIUH U3~
MEpEHUI, KOHTPOJIA U JUATHOCTUKY;

5) BO3MOXXHOCTh POCCHHCKHAM TPOU3BOIUTEINSM TOIYdaTh BEICOKOKAYECTBEHHBIE MEIN-
IIUHCKHUE 3JICKTPOJIbI, B TOM YHCJIC HAHOAJICKTPO/Ibl, KOTOPhIC OYIyT KOHKYPEHTOCIOCOOHBI
C TIPOIYKIIMEH BeIyIIUX 3apyOeKHBIX KOMITAHU;

6) mpoBeieHNE HKCIEPTU3bI U UCHBITAHUN MPU MPOLEAYypPe YTBEPKACHUS THUIA BBO3U-
MBIX 3apyOEKHBIX IJIEKTPOJIOB.

Pabota BemonneHa B pamkax DI «MccnemoBanus n pa3pabOTKH MO MPHOPUTETHBIM
HaIpaBJICHUSAM Pa3BUTHS HAyYHO-TeXHHUecKoro komiuiekca Poccum Ha 2014-2020 romsy,
rocynapcTBeHHbI KOHTpakT No. 14.578.21.0032.
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BUOTI'PA®UA

A, Kum Banepwuii JIbBoBu4, paborato B 001aCTH 3JIEKTPOHUKH, U3MEPEHUH, MEIUIIH-
ckoro nmpubopoctpoeHus. Paborato mpodeccopom otaeneHus HHPOPMAHMOHHBIX TEXHOJO-
ruil TOMCKOTro MOJUTEXHUYECKOTO YHHMBEpPCHUTETA, I. ToMCK. [IOKTOp TEXHHUYECKUX HayK C
2010 roma. O6iacTh HAYYHBIX UHTEPECOB — aBTOMATH3AIUs U3MEPEHUH, KOHTPOJIS, HCITbI-
TaHUH.
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A, AagpeeB Cemén AnekceeBrd, paboTaio B 00JIACTH 3JIEKTPOHUKH, H3MEPEHUH, MEIH-
IIMHCKOTO TIprbOopocTpoeHus. PaboTaro acCUCTEeHTOM OTAeIeHUsS HH()OPMAIIMOHHBIX TEXHO-
noruid TOMCKOTO MOJIMTEXHHYECKOTO YHHBEPCHUTETa, I'. TOMCK, 00y4aloch B OYHOW aciu-
panType. Maructp mo HampasieHuio «HHQOpManuoHHBIE CHCTEMBI M TEXHOJIOTHUH» C
2016 roga. O0iacTh HAyYHBIX HHTEPECOB — aBTOMATH3AIMs U3MEPEHUH, KOHTPOJIS, HCIIbI-
TaHUH.

DEVELOPMENT OF SOFTWARE OF THE TEST BED
FOR RESEARCHING NANOELECTRODES

S.A. Andreev', V.L. Kim?

'Tomsk Polytechnic University, Tomsk,
saal@tpu.ru
*Tomsk Polytechnic University, Tomsk,
kimvall I @rambler.ru

Metrological characteristics of electrodes greatly determine potential capabilities and re-
liability of the results of the electrophysiological methods used for studying the functional
state of the human body as a whole and its individual organs as well [1]. The State Standard
GOST 25995-83 regulates technical characteristics of measuring instruments for electrodes
produced by domestic producers or supplied by foreign companies [2]. Thus, in accordance
with this standard, calibration equipment has to have inherent noise level (basic parameter)
up to 15 mV in a frequency band up to 10 kHz.

The test bed for researching nanoelectrodes (TBRN) was developed at Tomsk Polytech-
nic University. It allows measuring the parameters of electrode cells: an electrode potential
difference; a drift of the electrode potential difference; a noise voltage; an electromechanical
noise; an impedance of electrodes; a polarization voltage.

The TBRN software is intended to control device for measuring voltage signals of nano-
and microvolt level. The algorithm is implemented in cross-platform framework QT. Potential
sectors of utilization are computer systems, hardware and software systems for researching
medical devices. This program comes with a graphical user interface that allows user-friendly
access to the device. The user can change settings of an experiment, run or stop an experiment.

The developed test bed in conjunction with the technical and program documentation
provides:

1) conditions for implementing this test bed in the research and industrial organizations
involved in the development and creation of a new generation of medical devices with im-
proved diagnostic capabilities;

2) creation of metrological basis for the development and production of new medical
electrodes, including nanoelectrodes;

3) an opportunity for Russian manufacturers to obtain high-quality medical electrodes
that will be competitive with products of the leading foreign companies;
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The research was financially supported by the Federal Targeted Programme “Research
and Development in Priority Fields of S&T Complex of Russia in 2014-2020”, Agreement
No. 14.578.21.0032 dated 05.06.2014 “Development of the experimental sample of a hard-
ware-software complex for noninvasive recording of heart micropotentials in a wide fre-
quency band without filtering and averaging in real time to early detect the symptoms of a
sudden cardiac death”; the unique identifier of the contract: RFMEF157814X0032.
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MOJEJIb ICKYCCTBEHHOI'O YUUTEJIA
HA OCHOBE MEHTAJIBHOT' O ITIOAXOJA

E.B. Acayienko', H.]. IMax?

1 . N
Jlusnozopckuii zuopoinepzemuueckuii mexnuxym umenu A.E. Boukunay,
evgeniy.asaulenko@mail.ru

2 . N N
Kpacnoapckuii zocyoapcmeennulii nedazo2udecKuil ynueepcumem,

nik@kspu.ru

B pabGore npemioxkeH MEHTATBHBIN MTOAX0A K CO3JaHUIO 3JIEKTPOHHOTO YYHUTENS Ha OC-
HOBe Mozenu Oenoro smuka. Omrcan cnocod MOIETHPOBAHUS MEHTAIBHBIX CXEM YMEHHS
peliaTh BBIYUCIHUTENBHBIE (PU3NYECKHE 3a/1a4l C IPUMEHCHHEM BBIYMCIUTEIbHBIX TPUMU-
TUBOB.
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B mocnenHee BpeMs MPOUCXOANUT CYIISCTBCHHAS MHTEIUICKTYaTU3aIUsa U pOOOTH3AIHS
Hay9YHOH, ITO3HABATEILHON W YUeOHON NEATeILHOCTH. B 3TOM CBSI3W MpEeACTaBISIET HHTEPEC
MOJIETUPOBAHNE HMCKYCCTBEHHOTO JJIEKTPOHHOTO YYHTENs, CIIOCOOHOIO OOECIeYHTh He
TOJILKO Tepe/iady YYCHHKY COOOIICHUH y4eOHOTo XapakTepa, HO U ONbITa ITyTeM «KOIMUPO-
BaHUS CTPYKTYPHI MBIIIICHUS B (popMaTe MEHTAIBHBIX cxeM [1]. AKTyanbHOCTh CO3MaHUS
«YMHOTO YYHWTEIS» 3aKJII0YaeTCsl B BO3MOXKHOCTH PE3KOTO TMOBBIMIEHHUS 3¢ ()EeKTHBHOCTH
caMo00pa3oBaTeILHON JESITEILHOCTH 00y4aeMoro 3a CYeT WHTErpalld eCTECTBEHHOTO H
MCKYyCCTBEHHOTO HHTEJUIeKTa. PaboTa mocBsieHa MOJENMPOBaHUIO0 WHTEIUIEKTYAIbHBIX
00ydaronmx CpeCTB Ha OCHOBE MEHTAIBHOTO TIOAX0/1a.

CamocrosTenpHas yqe6Ha;1 ACATCIIBHOCTD YHallUuXCs UIpacT 3HAYUMYIO POJIb B IIPOLEC-
Ce IIPEIMETHOTO uX 00y4eHus. Ee pe3ynbTaTUBHOCTh B 3HAUUTEIILHOM MEPE 3aBUCUT OT JIH-
JAKTUYECKUX KadecTB JJIEKTPOHHBIX CpeAcTB oOydeHus. Kak mpaBwmiio, 6ojbias 9acTh Io-
JIOOHBIX 00pa30BaTeNbHBIX PECYPCOB HallEIEeHbl Ha 00yYEHHE COTIACHO MPHHLIUIIAM COBpE-
MEHHOU JAMIAKTUKU, (OPMUPYS ¥ pa3BUBas TPeOyEeMbIE CIIOCOOHOCTH M KOMIETCHIIUU [2].
OnHaKko TpaJUIMOHHEIE CTIOCOOBI 00yUYeHUs, BKITFOYasi MHHOBAIIMOHHEBIE METOBI SJIEKTPOH-
HOTO 00yueHus (e-learning), uMeror oOpa3oBaTEIbHYIO IIATGOPMY YESpPHOTO SATINKA. B HEi
ocCyIIecTBIsIeTCs 00pa3oBaTeNIbHOE BO3/ICHCTBYE HA YUEHHKA C HAaJEKIO0H cHOPMHUPOBATH B
HEM IUIaHUPYEMBbIE W JKellaeMble CIIOCOOHOCTH, 3HAHHS, YMEHHS W HAaBBIKA BCJEIYIO
(puc. 1, a). Ecmm cMopennpoBaTh KaKUM-THOO 00pa3oM MEHTAIBHYIO CTPYKTYPY W MeXa-
HU3MbI MBINIJICHUSA, U3YUYUTH BONPOCHI UX pa3BUTHUA, TO BO3MOXHO INOCTPOCHUEC 06pa30Ba-
TENbHOU TIAT(OPMBI OEJIOTO AIIMKA, T.€. MPOILeCcC 00yUEHUS CBECTH K (POPMHUPOBAHHIO TpE-
OyeMbIX MEHTaJIbHBIX CTPYKTYp U IMArHOCTHPOBATh UX Ka4eCTBO BU3yallbHO (pHC. 1, 0).

O0yuenue
TPEHaX

O6y11 J— KOHTpOJIb :>
—>
KOHTPOJIb

Puc. 1. OdpazoBarenbHble IATHOPMBI:

a — MOJIEITb YEPHOTO SIINKA; 6 — MOJEIH OEJIOro SIIuKa

Merox Genoro sMHMKa, IO CYTH, MO3BOJISIET HATISAIHO OTOOPA3HUTh MPOIECC O0yICHHUS.
MeHTanpHast cxeMa («HHTEIUIEKT-KapThD», «KapThl pazyMmay, «KapThl MaMsTH») - 3TO WH-
CTPYMEHT BH3YQJIHOTO MPEACTAaBICHHUS W 3alMCH MHPOPMALMM B MaMsTH HCCIEI0BajCA
VY. Haiicepom [3]. MeHTanbpHast cxeMa COCTOMT M3 BepIIMH (0OBEKTOB) M pedep, KOTOphIe
omnpenenstoT AercTere. OOBEKTH MOTYT OBITh KaK MCXOJHBIMH JaHHBIMH, TaK U HEOOXOH-
MBIMH LIETSIMH, TaK)KE B KauyecTBE 00bEKTa MOXKET ObITh MeHTallbHas cxeMa [2]. C ee momo-
IIBI0 BU3YaJbHO ONPENEIISIOTCS BCE BO3MOXHbIE MapIIPYThl JOCTIDKEHHS LIENTH, UCXOIS U3
HAJIMYUS ONPEAETICHHBIX UCXOIHBIX JaHHBIX.

200



PHYSICS, MATHEMATICS AND INFORMATION TECHNOLOGIES (workshop B)

Ipumep 1. PaccMOTpUM MOJENb JIEKTPOHHOTO PereTuTopa no GopMuUpoBaHuIo y 00y-
YaeMOro MEHTAJIHOI CXEMBbl PELICHUS 33]1ad 110 OIPEAEIEHHON TeMe MaTeMaTUKHU, HAIpU-
Mep, HaXOXKJIEHHE TUIOIIA U TPEYTOJIbHUKA.
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Puc. 2. MenTanbHas cxeMa HaXOXXACHUSA IJIOIAAN TPCYTOJIbHUKA

IIpencraBnenHas cxema MO3BOJIAET CIPOEKTUPOBATH UCKYCCTBEHHOTO PENETHTOpA, KO-
TOPBIA MOXKET BBINONHATH TpHu (yHKUMU: «Pematens», « Tpenaxepy, «CrnpaBounux». [lpu
STOM BaXXHO CO3JIaTh CKPBITHIA OT TOJB30BATENs] MOIYJb HHIUBUAYAIBHBIX YUEOHBIX
MapIIpyToB, B KOTOPOM (UKCHPYETCS MPOTOKOI PabOTHI yUYeHHWKA C OOYJaromuM Cpe-
CTBOM.

Ilpumep 2. PemieHrie BRIYMCIUTENHHBIX (U3NYECKUX 3379 COACPIKUT CIETYIOIIUE TI0-
clleoBaTeNIbHBIE 3JIEMEHTHI: aHAMN3 (PU3MUEcKOi CHTyallnu, IOCTAaHOBKA IIEITH, BEIOOP MO-
JIeNY ABJICHUS, BBIITOJHEHNE YepTeXa MM CXEMBbI, IIOUCK B YCIOBUU HEOOXOAUMBIX Ha4allb-
HBIX JaHHBIX, IpeoOpa3oBaHUe WX 3HAUYEHWH K €IWHOW CHUCTEME eIWHHMII, 3alUCh 3aKOHO-
MEPHOCTE ISl OTIMCaHUs JAHHOTO SIBJICHHUS, COCTABJIEHHE CHCTEMBI YPaBHEHUH U e€ perle-
HUE B OOIIEM BHJIE, aHAIHU3 MOJYIHMBIIETOCS BBIpAKEHUS, JEHCTBUA C eIMHUIIAMH U3Mepe-
HUS, BBIYMCIICHNE 3HAaYEHNS] HCKOMOW BEITHYHHBI.

He orpammumBas oOIIHOCTH, BBIAENUM HaubOoyiee MPOCThIC SBIEHUS, KOTOpble OymyT
OTHCHIBAThCS MOJAENBIO (DM3MYECKOTO Tejla WM CHCTEMBI XapaKTepu3yromeics N Berndn-
Hamu (N}, Ny, ... N,) U MaTematudeckoir Mojieiibi0. OOBEKT, COCTOSIIUI U3 (PU3NICCKON U
MaTeMaTHYeCKOW MOJIEIM CHUCTEMBI, HAa30BEM BBIUMCIHUTEIBHBIM TPUMHUTHBOM (puC. 3).
B mem mpu n3BecTHBIX JTIOOBIX N-1 BeTHMYHH 3a7aeTCs CIIOCO0 HAXOXKIACHHS OCTaBIIeHCs N-
1 BEJINYMHBI.

Junst paznena sneMeHTapHOH (GU3UKH — «B3aMMOJICHCTBUE TET», CIEAYeT BBIICIUTD MATh
npuMuTUBOB (puc. 3): | — ¢pusuueckoe Temo (PT), nmeromee onpeaeneHHYIO TUIOMAIL OC-
HoBauus; I — ®T, obnanatomiee HekoTOphiM 00beMoM; 111 — O T HekoTOpOI cpenHel IOT-
HocTH; IV — OT nHa xoTtopoe nelictByer cuna Tsikectd; V — @T xoTopoe okasbpiBacT AaB-
JICHHE.
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S=ab V=S8-h
h
/S P
Mogenb npuMuTHBA b
A p 1) 1)
P e )—m _ P=—
e \ =Y F=m-g ~s
yd N —
/ MOonenk \ \9
/ L \
{N N N ...N\ m
Il 1772 PRy n |||
\MaTemMar1yeckoe] v [F F
Bblpa)XeHne P st
0= f(Nl.)
1) V) V)

Puc. 3. CTpyKTypa BBIYUCIUTEIHEHOTO IPUMHUTHBA U TIPHMEPHI

CKOHCTp}II/IpOBaHHaSI MOACIb MEHTAJIbHON CXEMBI YME€HHA peulaTh 3agavdu 110 BI)I6paH-

HOMY pa3JieNly NpeAcTaBiIeHa Ha puc. 4.

Puc. 4. MeHTanbpHas cxeMa 10 pa3eily «B3auMOJIECICTBUE TED)
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[IpencraBnenue Monenu B Buje rpada sBiseTcs yIOOHBIM JIs MPOTPAMMHOM peanu3a-
MU ¥ TI03BOJISIET CO3/IaTh aBTOMATH3MPOBAHHYIO CHCTEMY YIIPAaBIEHUS CaMOCTOSTENHFHOU
ACATCIIBHOCTEIO YYCHUKOB B IIPOLICCCE (I)OpMPIpOBaHI/IH YMEHUA pe€uiaTb BBIYMCINTCILHBIC
¢usnyeckue 3a1aum.

Hwmxe mpuBeneH npuMep yCIIOBUS 3a/1aull ¢ PEIICHHEM W COOTBETCTBYIOIIMNA € Mapi-
PYT MEHTAJIbHOU CXEMBI.

Tekcrt 3a1auu, pE€IICHNE U OTBET MenTanpHas cxema peII€HUA 3a1a91

BrrancnnTe mI0THOCT METAIUTHYECKOH 3arOTOBKH

Maccoit 195 kr u pasmepamu 0,2x1,2x0,3 M. m

Haiitu: p—?;

Jano: m=195kr;a=02mM;b=12mM;h=0,3 m.
Pemenne:

ab=S;S'h=V;p=m/V - p=m/(a-b-h)

Otger: = 2700 kr/m°.

IMpn momxomsamem mnombope 3amad MOXKHO TOJHOCTBIO «IOKPBITE» BCE BO3MOXKHBIC
MapHIpyThl MEHTAJIbHOHM cxeMbl. [IpaBuibHOE peleHue Bcex 3ajad 3TOH TeMbl YYCHHKOM
CBHJIETEJILCTBYET O MOJHOTE C(HOPMHUPOBAHHOCTH €0 MEHTAIBHON CXEMBl YMEHUS pellaTh
nomoOHble 3agaun. Llens oOyueHns aBTOMAaTH3MPOBAHHOI CHCTEMBI OyleT 3aKII04YaThCs B
BBISIBIICHUH Y 00y4aeMOro OTCYTCTBYIOIIMX MapUIPYTOB W TPEHaX MO UX (OPMHUPOBAHUIO.
[Tpu 5TOM IPOYHOCTH YCBOGHHBIX YMEHUH pelIaTh 3aauyil MOKHO KOHTPOJIMPOBATH 33 CYET
3a/1aHMS BECOB IIPOYHOCTH CBSI3EH pedep MEHTAIbHOM CXeMBI, HAPUMeED, ITyTeM ITOBTOPHBIX
CEaHCOB O0yUYEeHHS.

Takum 00pa3oM, MEHTAIBHBIA MOAXOJ B MPOEKTUPOBAHUHM OOYYalOLIeH CUCTEMBI MO3-
BOJISIET PEaln30BaTh OOpaA30BATENbHYIO IDIATGOpPMY OJIoro sMKa M CO3/1aBaTh HCKYC-
CTBEHHOTO yUHTEIIs, 00ECTICUNBAIOIET0 BHICOKOE ANAAKTHIECKOE Ka4eCTBO aBTOMATH3ALINH
camMo00pa3zoBaTeNbHON AATENTFHOCTH 00y4aeMoro.

JIMTEPATYPA

1. Acaynenko E.B. MckycCTBeHHBIN MHTEIDIEKT C MO3HWIIMKA MEHTAIBHBIX cxeM // OTKpeITOe 00-
pasoBanue. — 2014. — Ne 4. — C. 50-54.

2. baxxenoBa U.B., babuu H., [Tax H.M. OT npoeKTUBHO-PEKYPCUBHOM TEXHOJIOTHU O0YUYEHUS K
MEHTaJIbHOH qunakTuke: MoHorpadus. — Kpacuospek: Cub.denep.yn-t, 2016. — 160 c.

3. Haiicep V. [lo3nanue u peanbHOCTb. CMBICIT M MPUHIMITBI KOTHUTUBHOW TICHXOJIOTHH / TIEep. ¢
anri. B.B. JIyukoBa. — M.: [Iporpecc, 1981. — 232 c.
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BUOTI'PAD®USA

S, (Acaynenko Eprenwmii BacunbeBnd), pabotato B 001acTv mpemnojaBaHusi (GU3UKH U
CTIEIHAIN3NPYIOCH Ha Pa3pabOTKe CPEACTB M METOJI0OB ABTOMATH3ALMH IIpoLecca 00ydeHHsI.
Paboraro npenogaBarenem Kpaeroro I'ocynapcteenHoro brompkernoro IpodeccronaibHo-
ro OOpa3zoBarenbHOTO YupexaeHus «JHBHOTOPCKHH THAPOIHEPreTUYECKUH TEXHHKYM
nmenn A.E. boukunay r. /luBHOrOpcka. O6macTh MOMX HayYHBIX HHTEPECOB BKIIOYACT Me-
TOJIUKA TPenoJiaBaHusl (GU3IUKU, UCKYCCTBEHHBI MHTEIUICKT, HH(OpMaTH3aius odpa3oBa-
HUSI, MEHTAJIbHAs TUIAKTHKA.

S, (Ilax Huxonait MuceboBu4), paboTaro B 001acTé TeopeTndeckod MHPOPMATUKH U
MH(DOPMAITMOHHBIX TEXHOJIOTHA B 00pa30BaHWM W CIICIHATU3HPYIOCH Ha pa3paboTke
CPEACTB U METOAOB OOYYEHHS C WCIIOJNB30BaHHEM TEOPHUH HCKYCCTBEHHOI'O WHTEJUIEKTA.
Paborato 3aBemytrommmM 6a30B0il kKadeapsl HHGOPMATHKH U WH()OPMAITMOHHBIX TEXHOJIOTHN
B oOpa3zoBaHuu KpacHOSIpCKOro rocyqapcTBEHHOIO II€Jaroruyeckoro yYHHBEPCHUTETA
r.Kpacnosipcka. Jlokrop nemparoruueckux Hayk ¢ 2000 roma. O61acTh MOUX HAay4HBIX WHTE-
PECOB BKJIIOUAET TEOPHIO M TMPAKTUKY OOy4YeHHs MHQOpMAaTHKe, MaTeMaTHke, (QU3MKe, a
TaKxe HH(POpMaTU3aLMK 00pa30BaHMs, UCCICAOBAHU MEXaHU3MOB pa3yMa, Pa3BUTHE MEH-
TaJIbHOMN (KOTHUTUBHOW) AUIAKTHKY.

MODEL OF THE ARTIFICIAL TEACHER BASED
ON THE MENTAL APPROACH

E.V. Asaulenko', N.I. Pak’

1Divnogorsk Hydropower Technical School named after A.E. Bochkin,
evgeniy.asaulenko@mail.ru
2Krasnoyarsk State Pedagogical University,
koliapak@yandex.ru

The urgency of creating an "intelligent teacher” is the possibility of a sharp increase in
the effectiveness of the student's self-educational activity through the integration of natural
and artificial intelligence.

A mental approach to the creation of an electronic teacher based on the white box model
is proposed. As an example, a method for modeling mental schemes of the ability to solve
computational physical tasks using physical primitives is described.

As a rule, most of the educational resources are aimed at learning according to the prin-
ciples of modern didactics, forming and developing the required abilities and competences
[1]. However, traditional methods of teaching, including innovative methods of e-learning,
have an educational platform for the black box (Fig. 1, a). If you model somehow the men-
tal structure and mechanisms of thinking, study the issues of their development, then it is
possible to build an educational platform for the white box [2], i.e. to reduce the learning
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process to the formation of the required mental structures and to diagnose their quality visu-
ally (Fig. 1, b).

Teachin
N .’ control training g N
Teaching . §
control
a b

Fig. 1. Educational platforms:

a — black box model; b — white box model

The white box method, in fact, allows you to visually display the learning process.

For example, let us single out physical phenomena that will be described by a model of
a physical system characterized by “n” quantities (N, Ny, ... N,) and a mathematical model.
Such an object is called a physical primitive. In it, for any n-1 quantity known, a method is
set for finding the remaining n-th quantity.

With the help of physical primitives, it is possible to design models of mental schemes
for solving computational physical problems. The representation of the model in the form of
a graph is convenient for software implementation and allows the creation of an automated
system for managing the independent activity of students.

Such an approach to the design of the learning tool allows realizing the educational plat-
form of the white box and creating an artificial teacher that provides a high didactic quality
of automating the student's self-educational activity.

REFERENCES

1. Bazhenova 1.V., Babich N., Pak N.I. From the projectively recursive technology of teaching to
mental didactics: monograph. — Krasnoyarsk: Sib.feder.un-t, 2016. — 160 p.

2. Asaulenko E.V. Artificial intelligence from the position of mental schemes // Open Educa-
tion. —2014. — Ne 4. — P. 50-54.

3. Kniser U. Cognition and Reality. The meaning and principles of cognitive psychology / Trans.
from English of V.V. Luchkova. — M.: Progress, 1981. — 232 p.

BIOGRAPHY

I, (Asaulenko Evgenmiy Vasilievich), work in the field of teaching physics and special-
ize in developing tools and methods for automating the learning process. I work as a teacher
of the State Budget Professional Educational Institution "Divnogorsk hydropower technical
school named after A.E. Bochkin" of the city of Divnogorsk. The field of my scientific in-
terests includes the methods of teaching physics, artificial intelligence, informatisation of
education, mental didactics.
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I, (Pak Nikolay Insebovich), work in the field of theoretical informatics and information
technologies in education and specialize in developing tools and methods of teaching using
the theory of artificial intelligence. I work as the head of the basic chair of informatics and
information technologies in education of the Krasnoyarsk State Pedagogical University in
Krasnoyarsk. Doctor of Pedagogical Sciences since 2000. The field of my scientific interests
includes the theory and practice of teaching computer science, mathematics, physics, as well
as the informatisation of education, the study of the mechanisms of the mind, the develop-
ment of mental (cognitive) didactics.

BEJISSPHOE INPOU3BEJIEHUE BEKTOPOB’

A.B. Kum

Hucmumym mamemamuku u mexanuku YpO PAH,
avkim@imm.uran.ru

BBeneHo monsTHE BEISIPHOTO MTPOM3BEIEHHUS BEKTOPOB U M3yUEHBI €T0 CBOHCTBA.

B Teopun IMHEHHBIX BEKTOPHBIX MTPOCTPAHCTB UCIOIB3YETCS CKAIIPHOE MPOU3BEICHUE
BEKTOpPOB a =(a;,a,,...,a,) u b=(b,b,...,b,) , ABIdIOIIEECA YUCIOM

C = (a]b] + azbz + anbn)

B ciyuae TpexmepHoro (n = 3) mpocTpaHCTBa NPUMEHSETCS M MOHSATHE BEKTOPHOTO
MIPOU3BEICHHUS.

BekTopHoe npon3BeeHue JByX BEKTOPOB B TPEXMEPHOM €BKJIMJA0BOM IIPOCTPAHCTBE —
9TO BEKTOp, MEPHEHIUKYJSPHBIA 000OMM HCXOJHBIM BEKTOpaM, JJIMHA KOTOPOTO paBHA
IUIOIIAIM NapajjiesiorpaMma, o0pa3oBaHHOTO MCXOAHBIMU BEKTOpaMHM, a BBIOOP U3 ABYX
HaIpaBJIeHUN OMpeAeTsieTCs TaK, YTOOBI TPOIKa M3 MO MOPAIKY CTOSIIIUX B MPOU3BEACHUN
BEKTOPOB U MOJIyYUBILETOCS BEKTOpa ObLIa IPaBoOH.

YcraHoBneHo [2], YTO MHOTOMEPHOE BEKTOPHOE MPOHM3BEACHHE MOXHO OMPEICIHTh
TOJILKO B TPEXMEPHOM M CEMHMEPHOM MPOCTPAHCTBAX.

B nmanHoli pabote paccMaTpUBaeTCs MOKOOPAMHATHOS YMHOKEHUE BEKTOPOB, HA3BAHHOE
BEJISPHBIM TMPOU3BEICHUEM. Viess BOCXOIUT K BBEIEHHOMY aBTOPOM YMHOXEHHIO 0000-
MEeHHBIX QYHKIUN 1 60j1ee 00110 (JIIEMEHTOB JIMHEHHBIX TOITOJIOTMYECKIX MTPOCTPAHCTB) HA
basuce ["amens.

" PaGora BhInosHeHa pu nojiepikke PODU (poekr] 7-01-00636).
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F [3] — 70KanbpHO BHIYKIIOE MPOCTPaHCTBO. M3BecTHO [3], 4TO B mpocTpaHcTBe F' Cyliie-
cteyer 6asuc Famens {H =} _, (4 — MHIEKCHOE MHOXECTBO) TAKOH, YTO KaXIbIi 2JIeMEHT

¢ € F enuHCTBEHHBIM 00pa3oM B hopMe JTHMHEHHON KOMOWHAINY 3JIEMEHTOB H:
m
f=2chy (c;eR, i=1....n).
i=1

Takum 06pa30M, Ka)K,Z[I:IfI QJICMCHT fEF MOXET OBITH OTOXICCTBJICH C IIOCJIICO0OBA-

TENBHOCTHIO KOO (GUIMEHTOB B pa3iokeHuu no 6asucy Famenst: f =(¢,¢p,...,Cy5-- )

Ompenenenue 1. [IpowsBeneHueM  2IIeMETOB f(l):(Cl(l),Cgl),...,C,(,l),...) H
f(z)=(Cl(z),ng),...,C,(,z),...) 3 F Ha Oasuce I'amens H Ha3pIBaeTcs DSJIEMEHT

f(3) - (C1(3),C§3),...,Cy(13),..-) C DJICMCHTaMU Cl'(k) = Ci(k) + Cz'(k)’ = 1,2, k= 1,2,....,}’1,...-

[IpumeHeHne BBEICHHOTO YMHOXEHUS Ha Oasuce ['amens B mpoOiieMaTHKe yMHOXKCHUS
00001IeHHBIX (PYHKITHI 00CYKIeHO B [4].

Henbto naHHO#M pabOTHI SBISETCS BBEACHUE MOKOOPAWHATHOTO YMHOXCHHUS KOHEYHO-
MEpHBIX BEKTOPOB

Onpenenenne 1. BemsapusiM npousBeneHueM (*) BekTopoB a =(qp,a,,...,a,) H

b=(b,b,...,b,) HazpBaeTcs BeKTOp c=a*b=(c|,c,,...,c,) C KOOpAUHATAMU
Cl :albl, i=1,...,l’l .

MHOXECTBO 7-MEPHBIX BEKTOPOB C OIepaliiell BEIIPHOr0 YMHOXKCHHUS SBIISCTCS KOM-
MyTaTHUBHOU anreOpoid, Tak Kak BeIMoHAt0TCS yenoBus ([1, ¢. 513]

1) (a*b)*c=a*(b*c);

2) a(b+c)=a*b+a*c; (a+b)*c=a*c+b*c

3) a(a*b)=(aa)*b=a*(ab);

4) CymecTByeT eqMHUYHBIN d5eMeHT e =(1,...,1): e*a=a*e=a;

5) HyueBoii anement 0 = (0,...,0).

BensipHoe yMHOXKeHHUE BeKTOpa Ha caMoro ce0sl Ha3bIBAETCS BEJSIPHBIM KBJIPATOM.

BesisipHoe npousBeeHue MaTpuIl

Onpeneueﬂne 2. ManI/IL[a CZ(Cij) o Ha3bIBACTCA BCJIAPHBIM IMPOU3BCACHUCM MaAT-
nxm

pur; A =(al_-i )nxm uB= (b)nxm, ecu ¢; = aijbij.
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Be.nﬂpﬂoe NMPOU3BECACHUEC BEKTOPA U MaTPUIbI
BenspHeiM npousBesieHueM BeKTopa a =(ay,a;,...,a3) ¥ MaTPULBI
by by by
B= b21 bzz bzz
by, by, b

Ha3bIBACTCA MaTpUIa
bl 1 b12 b13
C=a*B= b21 b22 b23
b31 b32 b33

JIMTEPATYPA

1. Koamoropos A.H., ®omun C.B. DnemeHTs Teopun GyHKIMNA U (yHKINOHAIBHOTO aHAN3a. —
M.: Hayxka, 1976. — 543 c.

2. Salagadze. Multidimensional vector product. Journal of physics (in press).

3. Pobeprcon A., Pobeprcon B. Tononornueckue BeKTOpHBbIe pocTpaHcTBa. — M.: Mup, 1967.

4. Kim A.V. i-Smooth analysis. Theory and Applications. — Wiley, 2015. — 356 p.

BUOT'PA®UA

A, Kum Apkanuit BnagumupoBud, paboTaro B 001aCTH MaTeMaTHKA U MEXaHUKH CIIe-
UaTM3UPYIOCh Ha MPUKIAJHOW MaTeMaThke W 3ajadax ympaslieHus. Paboraio 3aBemyro-
M cekropoM MuctuTyTa Matemaruku u mexanuku YpO PAH (ExarepunOypr). Jlokrop
¢usnko-marematnaecknx Hayk ¢ 2001 roma. O6macTh MOMX HayYHBIX HHTEPECOB BKIIOYAET
BCE IPUKIIQJHBIE aCIIEKThl MATEMATHKH.

VALAR PRODUCT OF VECTORS

A.V. Kim

Institute of mathematics and mechanics Russian Academy of Sciences (Ural Branch),
avkim@imm.uran.ru

In the report a valar product of vectors is introduced.

The classic scalar product of two vectors a =(a,,a,,...,a,) and b=(b,b,...,b,), is the

number C = (a;b, +a,b, +a,b,).
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In third and seven dimensional vector spaces [2] one can use the notion of the vector
product of vectors

In the report we consider the coordinate-wise multiplication of vectors, that is the the fi-
nite dimensional analog of multiplication linear functional on the Hamel basis [3] at topo-
logical vector spaces.

Drfinition 1. A valar product (*) of vectors a =(q,,a,,...,a,) u b=(b,b,...,b,) is the

vector c=a*b=(c,c,,...,c,) with coordinates c¢; =a;b;,i=1,...,n.

The set of n-dimensional vectors with the operation of valar product is the commutative
algebra because the following conditions are fulfilled [1, c. 513].

1) (a*b)*c=a*(b*c);

2) a(b+c)=a*b+a*c; (a+b)*c=a*c+b*c

3) a(a*b)=(aa)*b=a*(ab);

4) CymiectByer eauHHYHbIH d1eMeHT e=(1,...,1): e*a=a*e=a;

5) Hynesoii snement 0 = (0,...,0)/

The valar product of a vector by itself is called the valar square.

BeJsisipHoe npousBeeHne MaTpPHUI
Definition 2. Marpuua C =(cl~j) ., HA3bIBACTCS BEJISPHBIM MPOM3BEICHHEM MaTpPHII
nxm

b

A:(aij)nxm " B:(b)nxm’ ecnu ¢; = a;b;;.

j ij

REFERENCES

1. Kolmogorov A.N., Fomin S.V. Kommoropor A.H., ®omuu C.B. Elements of theory of func-
tions and the functional analysis. — M.: Nauka, 1976. — 543 p.

2. Salagadze. Multidimensional vector product. Journal of physics (in press).

3. Kim A.V. i-Smooth analysis. Theory and Applications. — Wiley, 2015. — 356 p.
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I’'m with (Institute of Mathematics and Mechanics of the Russian Academy of Sciences
(Ural Branch) since 1980. My position is the head of the research groupl received my PhD
degree in (Ural State University), (Sverdlovsk), (Russia) in 1987; ans Dr. Sci. degree (In-
stitute of Mathematics and Mechanics of the Russian Academy of Sciences (Ural Branch)
in 2001. My research interests include all aspects of applied mathematics and control pro-
cesses.
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AJTEBPAYECKHIA METO/] CHHTE3A
ACTATHYECKUX CUCTEM YIIPABJIEHUA

JLII. Kum

Mockoeckuit mexnonozuueckuii ynusepcumem (MHUPIA)
2. Mockea dpkim@yandex.ru

CraThsl TIOCBsIIIIeHa ATeOpanyecKOMy METOJy CHHTE3a HEIPEPHIBHBIX CUCTEM YIIPaB-
neHnst. MeTo1 OCHOBaH Ha ITOCTPOSHUU TI0 33JJaHHBIM TPeOOBaHUSAM K KaUeCTBY CHHTE3UPY-
e€MOM cuCcTeMe YITpaBJICHHS JKeJIaeMOU IepeaaToIHON (PyHKITHIH.

BBenenne

OCHOBHBIM M HIMPOKO M3BECTHBIM METOJIOM CHHTE3a HENPEPBIBHBIX CHCTEM aBTOMAaTH-
YEeCKOrO YIIPAaBJICHUS 1O 3aJaHHBIM MPSIMBIM ITOKa3aTeNlssM KadecTBa (BpeMs peryIupoBa-
HUS, TIEpEePETYIUPOBAHNE U JIP.) SABIIAETCS YaCTOTHBIN MeToH. AnreOpandecKuii MeTo, oc-
HOBaHHBIM Ha UCHOJb30BaHUU xenaeMoil ¢yHkiuu (JKI1D) Havanu ucmonb30BaTh HE Tak
JTABHO.

Omnpenenenue XemaeMol MepenaToyHoll (pyHKINKM OCHOBAHO Ha HCIIONB30BAaHWUU HOP-
MupoBaHHOU Tiepenatounoit ¢pynkuuu (HIID). HopmupoBaHHO# nepenatouHol GyHKIHeH
WIM TepenaToyHoil QyHKuueld B (opme BumrHerpaiackoro HasbIBaeTcs IepeAaToyHas
(GhyHKIHS, B KOTOPOH B 3HAMEHATENIe CBOOOIHBIA WIeH U Kod((PHUIHMeHT mpu cTapiieit cre-
IIEHU paBHBI EAUHULIE.

[lycth 3a1ana HEHOpMUPOBaHHAsI repenaTouHas GpyHKIus

bos™ +bs" "+ b,

)= aps" +ais" " - va, M
Uto0w1 ee mpeobOpazoBath B HIID. mocTaTouHO MPOM3BECTH 3aMEHY TIEPEMEHHBIX
g=as, o=taia .
Torpa nomyuum
() = bog" +byg" " +---+b, @

" +aq" " +vad, g+

Koaddbummentsr HeHOpMHUpOBaHHOM epenaTouHoii GpyHknuu (1) cBsizaHsl ¢ Kodhduiu-
entamu HII® cooTHOmIEHUAMHI

b=a""b, i=0,1,,m; (3a)

1

210



PHYSICS, MATHEMATICS AND INFORMATION TECHNOLOGIES (workshop B)

a,=0a", a,=1, akzocn_kdk,zl,Z,---,n—l. (36)

Mexay cBoiicTBaMH cHCTeM ¢ mepenatouHbiMu GyHkuusmu (1) u (2) cymecTByeT Tec-
Hasl CBSI3b: XapakTep MEPEeXOIHBIX NPOLECCOB (MOHOTOHHOCTh, allePHOANYHOCTD, [TOKa3aTe-
JIM KayecTBa B yCTAHOBHBILEECS PEXHUME U T.1., 33 HCKIIOUEHUEM BPEMEHH PETyIUPOBAHUS)
CHCTEMBl C HEHOPMHPOBAaHHOH mepenaToyHoil ¢pyHkuuei u cucrembl ¢ HII® coBnanmaror.

A Bpemsi perympoBaHust f, CUCTeMsI (1) U BpeMst peryiupoBaHus T, CHCTeMSI (2) OTiIH-

YaIOTCS M CBA3AHBI COOTHOIIEHHEM
a=t,/1,. 4)

ITosTomy ecnm wHaiimem HII®, obnamaroniyto BceMH 3aJaHHBIMA TPeOOBAaHUSIMH K CHH-
Te3UpyeMoii cucteme (Kpome TpeOOBaHWM K BPEMEHHU PETYIHPOBaHU), U HA3bIBAEMYIO JKe-
naemoir HII®, mponenaB obpatHoe mpeobOpasoBaHue ¢ KodhdunueHToM mnpeodpa3oBa-
Hus o, nomyunm JKIID..

OmnpenesieHue neperaTouYHoOil PyHKIMH peryjaaTopa

W3BectHbl paznuynbie TUNoBbie HIID: 6unomuanvuvie, apupmemuueckue, eeomempu-
yeckue. HIID Ha3wpiBaeTCs OuHOMUATLHOU, €CIH €€ XapaKTEPUCTUYECKHHA TOJIMHOM IIpPE-
craBsieT OmHOM HEBIOTOHA, apugmemuyeckum u ceomempuyeckum, €CIIA KOPHA X Xapak-
TEPUCTUYECCKUX MOJMHOMOB 00pPa3yroT apu(METHUECKYI0 U T€OMETPHUYECKYIO MPOrPECCHU
COOTBETCTBEHHO.

[IpupaBHsieM mepenaTodHyo (pyHKIHIO 3aMKHYTOM CHCTEMBI OTHOCHTEIFHO 3aaioIlero
BO3zeHcTBYA g (cM. puc. 1) xennaemoii nepenaTodHoil pyHkimu W, :

W Wols)

Wie =17 W Wo(s)

IMonoxus nepenarounyro GpyHkuuto oobekra W, B BUIE

_PG)
" R(s)

¥l Pa3peIMB OTHOCUTENBHO NEPENATOUHON QyHKImK perynsropa Wi, nomyanm

R(s) Wy (s)
P(s)1-W,(s) '

W,(s) = 5)
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Wp

A 4
S

Puc. 1. CtpykTypHas cxema

dakTopuzyeM neperaTouHyro QyHKIHI0 00beKTa

P(s) _ P (s)P"(s)

Wy(s)= RG) R &R

(6)

3nech P~, R~ — MONMHOMSBI ¢ JIeBbIMM HyJisiMu; P*, R — MOMMHOMBI ¢ HpaBbIMU HyJIMH.
[oncraBum BeIpaxkeHue (6) B mepeaaTouHyto GYHKIUIO peryisTopa (5):

_R R () W,

w. .
PO P ) 1T,

(7

g Toro 4yToOBI CHHTE3UPOBaHHAas cUcTeMa Obliia rpy0oil Heo6X0aUMO, YTOOBI TIpaBble

nomoca R (s) unymu P'(s) nepenaTounoii GpyHKIuu o06bekTa (6) He KOMIIEHCUPOBAIHCEH
COOTBETCTBEHHO NpaBbIMH HylIaMH R (s) u momocamm P (s) mepenarouHoit (yHKIMM
perynsropa (7). A 1as 9TOro mociefHsas He JOMKHA COJAepKaTh MoiuHOMBI P (s) u
R*(s). D10 BO3MOKHO, ecu B (7) W, (s) conepxur muoxkurens P'(s), a 1-W,(s) —

MHOKMTENb R (s), T.e. ecau JKIID ya0BaeTBOPSET yCIOBUAM

Wm<s)=%, (2)
1=, (s) :%. (86)

3nece M(s) m N(s) — moka HeusBecTHbIE MONMHOMBI, G(s) — 3HameHatens JKIID. B (80)

n o
MHOXUTENIb s P B MpaBOil 4acTW BBOJIUTCS IJis oOecreueHus TpeOyeMoro mopsakKa acra-
TH3Ma perynaropa. Ecian o0beKkT o0nagaeT actaTusMoM 7,, TO CHHTE3HpyeMas cucTeM Oy-

J€T O6J'Ia,£[aTB acmamu3mom OTHOCUTECIIbHO 3aAar0iero BO3,Z[CI>’ICTBI/ISIZ r= Fp +7r.
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MonnHoMuanbLHOE ypaBHEHHE
[oncrasus (8) B (7), nomyunm

() = 0 M) ©)
P (s) N(s)s™®
Uckmouus W, (s) u3 (8), HallieM noauHomuansroe ypagHeHue
PY ()M (s)+ R (s)N(s)s™ =G(s). (10)

Koadduuumentsl Hem3BecTHBIX MOMMHOMOB M(s) W N(s) ompeaemsieTcsi U3 CHUCTEMBI
ypaBHEHHH, KOTOpbIe Toiry4datoTcs u3 ypaBHeHus (10) mpupaBHHBaHHEM KOI()QHUIMEHTOB
IPH OIMHAKOBBIX CTEHEHSX CJIEBA M CrpaBa. [y 3TOro cHavaia ONpeieNsioT CTETIeHH ITHX
MOJIMHOMOB U 3alMCBIBAIOT UX C HEONpeAeIeHHBIME K03(D(UIIMEHTaMU U TO/CTABISIOT B
nojauHoMuansHoe ypasaenue (10). Ilpu sToM HEoOXoanMO 00ecTIeUnTh, YTOOBI PETYIISTOP
ObUT (hM3MUECKH pean3yeM, CHHTE3MpPOBaHHAs CHCTeMa Oblla Tpy0Oil M MOJydeHHas CH-
cTeMa Obljia pa3peruMon.

Ycenosumes: cTeneHb MOIMHOMOB 0003HauaTh OYKBOH 7 ¢ MHIEKCOM, 0003HAYaAIOIUM
cam nosmHoM. Hanpumep, 7, Oyner 0603Ha4aTh CTENEHb OJIMHOMA k(S).

VYcanosue paszpemumoctu. (10). Yucno ypaBHeHuit paBHO (7 +1), a uncno He-
U3BECTHBIX — (1, + 1y +2). M uT0OBI cHcTeMa OblIa pa3pennma, Yuciao ypaBHeHul ng +1

HE JIOJDKHO IPEBBIIIATE YKCIIA HEM3BECTHBIX 71y, + My + 2
ng <ny +ny+1. (11a)

YcnoBue pusnmueckoid ocymecTBUMOCTH. OTHOCUTEIbHAS CTENIEHD MEpe-
JaTOYHON GyHKIMHU peryistopa (9) OyaeT HeoTpUIATEeIbHOH, eCIH

I VR S Y (116)

YcnoBue rpy6ocTtu. B (80) B 1eBoif 4acTu OTHOCUTENIbHAS CTEIICHb paBHA HYIIIO
Y TIO3TOMY B IIPABOW YaCTU OTHOCUTEINIbHAS CTEIICHb J0JKHA OBITh paBHA HYJIIO

ng =np +ny +7,. (11B)

PemmB cucremy (11), BKIIIOYAIONIYIO YCIOBHS Pa3pelInMOCTH, (PU3UUECKOI OCYIECTBH-
MOCTH ¥ Tpy00CTH, OTHOCUTENbHO Topsiaka XKIID 1, nomyuum

nG—nRZnR++rp—nP_—1. (14)
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Otcrona HaxomuMm mopsiaku skenaemoil HIID u sxemaemoi mepeaaroyHod (yHKIMU.
OHU ecTeCTBeHHO coBNaaaroT. [locie 3Toro 1mo 3a/laHHBIM MTOKa3aTesiM KauyecTBa BEIOMpa-
eM HyxHbIi Tun >xemaemoil HII®. Ilpu »ToM HaxoauM TOJBKO 3HAMEHATENb >KEJIaeMOM
HII®. Yucnurens xenaemorr HIID, ecnu cUHTE3UMpYyETCsl acTaTUYecKas CUCTEMa 7-ro Io-
psiaka U 0OBEKT HE COAEPIKUT MPaBBIX MOJIOCOB M HYJIEH, paBeH CyMMe » TIOCJIEIHUX Clia-
raeMbIX XapakTepHCTHYecKoro noguHoMa (T.e. ee 3HameHarens). [locnennee cnenyer u3
CJIEYIOIEro YTBEP)KACHMS.

YrBepxknenne. Eciu nepedamounas pyukyus 00vekma He cooepiicum npasvix Hyiei u
NOMOCO8 U CUuHmesupyemas cucmema ooradaem acmamusmom r-20 NOpsAOKd, mo Huciu-
menv KD u xcenaemon HIID cosnadaem cymmou r nOCACOHUX clla2aemblx 3HaAMeHame-
as [1,2]

Ecmu cuHTe3npyemasi cucrema 0071aaeT acTaTU3MOM MEPBOTO MOPSAKA, TO MEePexoi-
HBIH MPOIIecC MOIyYaeTcsi MOHOTOHHBIM, €CJIH B KadecTBe TUOBOro HIID BBIOpaTh OWHO-
MuansHyro HITO.

Ecnu cucrema obnaaetr acTaTu3MOM BTOPOTO MOPsiAKA U BBIIIE, TO TIEpeperyInpoBaHue
noiyvaercst 6ospmmM. OHO TeM OoJblile, YeM BBILIE TOPAJOK acTaTH3Ma M BBILIE MOPSIOK
CHUHTE3UpPYEMOM cucTeMbl. B aTOM ciyuae nepeperynupoBaHye NOay4yaeTcsd MEHBIINM, €CIIU
B KauecTBe TUIIOBOW BBIOpaTh reoMmerpuyeckyro win apupmerndeckyro HIID. Ecim npu
MOCTPOCHUHU XaPaKTEPUCTHUUECKOIO MOJMHOMA B KAa4€CTBE €ro KOpPHEH MPUHUMAETCS BO3-
pacraromiasi TeoMeTpruiecKas IpOTrPeccusi, TO €e MEePBBIN WIeH OyJeT CTEeNEeHbI0 yCTONINBO-
ctu. I 4yem MeHbllle CTeNeHb YCTOMYMBOCTH, TEM MEHbIIIE nepeperynupoBanue. [loatomy,
uMest TaOJIUIbl WK TPpadUKh 3aBUCUMOCTH TEPEPETYIUPOBAHUSI OT CTETIEHH yCTOMYHBOCTH
reomerpudeckoii HII®, myrem BBIOOpa mepBOro 4ieHa XapakTEPHUCTUYECKOTO MOJIMHOMA
MOYKHO 00€CIeUnTh 3aJaHHOE TIepeperyInpOBaHueE.

JINTEPATYPA

1. Kum JI.I1. AnreOpanueckre METOIbI CHHTE32 CHCTEM aBTOMATHYECKOTO YIpaBieHHs. — M.:
OU3SMATIINT, 2014. — 164 c.

2. Kum JII1. AnreOpanueckuii METO/ CHHTE3a CHCTEM JIMHEWHBIX HETIPEpPHIBHBIX CHCTEM YIIpaBlie-
HUA. // MexatpoHuKa, aBToMaru3anyst, yipasierne. —2011. — Ne 1. — C. 9-15.

BUOI'PA®USA

S, Kum dmutpuii IlerpoBuu, padorato B 001acTu ynpaBieHUS TEXHHUYECKUMHU OOBEK-
TaMU U CHEUATN3UPYIOCh HA ONITUMAIBHOM U CTOXaCTUYECKOM YTIPaBJICHUH.

Pa6otaro npodeccopom kadeapsr «I[TPOBJIEMbI YIIPABJIEHU» MockoBckoro tex-
Honoruveckoro yausepcurera (MHMPOA) r. Mockaa.

HoxTop TexHuueckux Hayk ¢ 1982 roga.
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ALGEBRAIC METHOD FOR SYNTHESIS OF ASTATIC CONTROL SYSTEMS

D.P. Kim

MIREA—Russian Technological University,
dpkim@yandex.ru

The talk is dedicated to the algebraic method for synthesis of astatic control systems.
The method involves the construction of the desired transfer function (DTF) based on the
normalized transfer function (NTF). An NTF is a transfer function whose denominator is a
monic polynomial with unit free term.

One considers standard NTFs of the following types: binomial, geometric, and arithme-
tic. The denominator of a binomial NTF is a Newton binomial, and the roots of the denomi-
nator of a geometric or an arithmetic NTF form a geometric or an arithmetic progression,
respectively.

Consider an unnormalized transfer function

m m—1
bys” +bs” T +...+D,

W(s)= . (1)
ays" +as" "+, +a,
To transform it into an NTF, it suffices to make the change of variables
q=as, oa=1{aq/a,.
Then we obtain
. bog™ +bg" " +...+b
W (q)=— =1 n 2)

" +aq" . +a, g+

The coefficients of the unnormalized transfer function (1) are related to those of the
NTF (2) by the formulas
b =a""'b,

1 12

i=0,1,...,m; (3a)

a,=0", a,=1, akza”_k&k, k=1,2,...,n—1. (3b)

There is a close relationship between the performance characteristics of an NTF and of
the unnormalized transfer function from which the NTF has been obtained. Namely, their
performance characteristics (monotonicity, aperiodicity, performance characteristics in the

steady-state mode, etc.), except for the control time, coincide. The control time t, of the

DTF system and the control time t, of the NTF system are related by the formula

p
a=1,/t,. Hence one can take an NTF with the desired performance characteristics except
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for the control time and obtain the DTF by the inverse transformation with the coefficient
a=t,/1,.

BIOGRAPHY

I work in the field of automatic control theory. I am with Moscow Institute for Radioe-
lectronics and Automation (Technical University) since 1967. 1 am Professor of the Chair
of control problems. I received my D.Sc. degree in Moscow, Soviet Union, in 1984. My re-
search interests include optimal control and stochastic control.

JUATPAMMBI BOPOHOI'O B 3AJAYAX KJIACTEPU3ALIUN

II.A. Kum

Hucmumym euiuuciumenbHoil MamemMamuxky U Mamemamuieckoi 2eouzuxu
CO PAH, Hosocubupck, kim@ooi.sscc.ru

[Ipennaratorcst ¢opmanbHbIE CpEACTBA OMMCAHUS MEXaHHU3MOB «ECTECTBEHHOW) Kila-
crepu3anuu [1], ocHOBaHHBIE Ha M3BECTHBIX IreorpaMuecKuX MOHATHIX PEYHOM OacceiiH,
mIomanas Bogocoopa, Bogopasnena. OCHOBY (hopMalu3aliid COCTABISIOT pa3pabOTaHHBIC B
MareMaTHke auarpamMmbl Boponoro. EcrecTBeHHast kinactepuzanusi pa3padaTbiBanach Uis
MacmTabupyeMoid Moaenu peibeda, NOMycKalomleld pacliupeHHe B YETBIPEXMEPHOE Mpo-
CTPaHCTBO, U TEM CaMbIM KJIACTEpU3alUsi HE OTPAHUUMBACTCA TOJIBKO ABYMs IlapaMeTpami,
HO MOXeET OBbITh MPOJOJDKEHA M B MHOTOMEpHBIE TIpocTpaHcTBa. U ecny oOBIYHO IS Kila-
CTepHU3alMN HCIIONb3YIOTCS CTaTUCTUYECKUE METOJbI, TO JUIA MPEJIOKEHHOW MOJENd Ha
NEPBBIA IUIAH BBIABUTAIOTCS METOIbl MaTeMaTU4YeCKOro aHajlu3a U BBIIEJICHHUS I'PaHMIL
BozopaszziesoB. PaboTa BhIMONHEHa YaCTUYHO NMpH (UHAHCOBOH mojuepxkke Poccuiickoro
¢onna dyHaaMeHTaNbHBIX HccnenoBaHuid (mpoekT Ne 16-07-00066) u basoBoro mpoekra
DAHO (mipoekt Ne 0315-2016-0003).

[NonsTre KiacTepa UCHOJB3YETCS B Pa3HBIX OTPACIISIX HAYKU KaK CHEIU(PUUSCKUN pa3-
JISNISIOIUN MHCTPYMEHT, YTO TMOPOXKIAAET MHOMKECTBO aJIrOPUTMOB KIIACTEPU3allUU, OTBE-
YapImuUXx TpeOyeMbIM IeIsIM KOHKPETHBIX HccieoBaHuid. [TocKonbKy Bce METOBI KiacTe-
pHU3aIUK OITUPAIOTCS HA MCXOJHYI0 «THUIIOTE3Y KOMITAKTHOCTH» B MPOCTPAHCTBE OOBEKTOB,
CJIEIOBATEeIbHO BCE OJNIM3KHUE B 3TOM (Da30BOM MPOCTPAHCTBE OOBEKTHI UCCICTYEMON COBO-
KYIHOCTH JIOJDKHBI OTHOCUTBCS K OJJHOMY KJIacTepy, a BCE Pa3lIUuHbIe 00BEKTHI COOTBET-
CTBEHHO JIOJDKHBI HAXOJUTHCS B PasNUUHBIX Kiactepax. [oxox kK KilacTepHOMY aHAHU3Y,
OCHOBaHHBIH HAa METOJE «TCOMETPHUYECKON KIacTepHU3alliim» OTHOCUTCS K YHUCIY 3a1ay, CO-
JiepKalux B ce0e «BHYTPEHHE MPHUCYIIHE» CBOMCTBA Kiaccupukamuu B ux ($HazoBoM Mpo-
CTpaHCTBe Tpu3HaKkoB [2]. U, eciam paccMarpuBaTh «OMPOKHHYTYIO» MOBEPXHOCTH, TO JIO-
FMYHO K KJIacTepaM OTHOCHUTH «O3€PHBIC 0acCelHbD» JUIs ONPEACICHHOTO BBIOMPAEMOIO
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YPOBHS BBICOTBI MIOBEPXHOCTH «03epa». [ paHUIIBI IEpeBEPHYTHIX KIACTEPOB MPOXOIAT IO
«Bogopazaenam». Beibupas pasHble YpOBHU NMOBEPXHOCTH «03€p» BO3MOXKHO TOJy4aTh HE
TOJILKO Pa3IMYHOE KOJUYECTBO KIACTEPOB, HO M Pa3IMYHbIC UX pachpeieseHus B (a30BoOM
MPOCTPAHCTBE, COXPaHss MPU STOM TOIMOJIOTHUECKYIO CBSI3HOCTH OOBEKTOB OJHOTO KiacTe-
pa. llpuHIIMNIaTEHO HOBBIM B TOAXO0/IE, KOTOPBIA MBI HA3bIBAEM «ECTECTBEHHOHN KIIACTEpPH-
3anueiy, SBISETCS BO3MOXKHOCTH €T0 PaclpoCTpaHEHHs Ha YeThIpexMepHoe (a30Boe Mpo-
CTPaHCTBO MpU3HaKOB [3].

Pa3pabareiBaemast B 1abopaTopuun «ecTeCTBEHHAs KJIAacTePHU3AIHs» B OTIMYNE OT YHCTO
CTaTUCTUYECKHUX TOIXOA0B OPHEHTHPYETCS Ha T€OMETPHUYECKHHE CBOWCTBA KilacTepU3ye-
MbIX 00beKTOB. KiTtoueBbIM (pakTOpOM Ki1acCU(UKAIUU ONPEICIIAETCS CBOMCTBO «BOIOpPa3-
Jieiay, UMEIOLIETo MOHSATHIHBIE KOpHU B Teorpaduu. O HETPUBHAIBHOCTH MOJX0JIa TOBO-
PUT yKe TOT (pakT, 9TO HAINYHE JIOKANBHBIX BBHICOT HA peibede MOXKET He XapaKTephu3o-
BaThCSl CBOMCTBOM Pa3[eNMMOCTH, TOTJA KaK HaJIMYUE JIOKAIBHBIX MUHUMYMOB TaKHMU
CBOMcTBaMU 00aIaeT.

Juarpamma BopoHOTO KOHEYHOTO MHOKECTBA TOYEK S Ha TUIOCKOCTH MPEJCTABISET Ta-
KOe pa30HeHue MIOCKOCTH, IPH KOTOPOM Kaxasi 00JIacTb 3TOro pa3oueHus oopasyeT MHO-
JKECTBO TOYEK, Oojiee ONM3KHUX K OAHOMY U3 3JIEMEHTOB MHOXECTBA S, YeM K JII0OOMY JpY-
roMmy 3jieMeHTy MHoxecTBa (puc. 1). EcrecTBenHblie kiactepsl (puc. 2 B IIEHTpeE), 00pa3y-
folrecss Ha TIOBEPXHOCTH penbeda COXPaHSIIOT CBOIO TOMOJIOTHYECKYIO CTPYKTYpY, HHIY-
LIUPOBAHHYI0 COOTBETCTBYIOIEH AuarpaMmoil BopoHOro /jisi TO4U€K COOTBETCTBYIOIIUX JIO-
KaJIlbHBIM MUHHMYMaM BBICOT pelibeda.

= a

Puc. 1. Cxema dopmupoBanus auarpammsl BopoHoro

Pa3zpaboTaH ajaropuT™ BBIWICHSHHS JIMHUN «BOJOPA3/IeioB» Ha 0a3e moauroHos Bopo-
HOT0, pa30MBAIOIIUX MPOCTPAHCTBO MHOXKECTBA TOYEK JIOKAJIBHBIX MHHUMYMOB BBICOT pe-
nbeda. beun chopMyTUpOBaHbl YTBEPIKACHHUS O CYNIECTBOBAHUHM (DPArMEHTOB JIMHUH «BO-
Jopasjienay MeX]y JOKaIbHBIMA MHHUMYMaMH BBICOT. VIHTepecHbIe MareMaTndeckue 1o-
CTaHOBKH BO3HHKAIOT B CBSI3M C BO3MOXXHOCTBIO PacCMAaTpHUBaTh B KAYECTBE MPEICTABUTE-
JIeH KJTaCTepOB — TOYKHU JIOKATHHBIX MUHUMYMOB T.€. O0OBEKThI MOPOXKAAIOIINE IO THBIC
«03epay, IUIOMAJHbIC TPAHUIIBI KOTOPHIX HECKOJBKO Pa3MbIBAET HEUYETKHH ()POHT «BOJO-
pasneneHus» (puc. 2 clieBa), YTO OPOXKIAET Pa3HbIE BApHATUBHEIE BOBMOXXHOCTH TOJIKOBA-
HUA PpasACICHUA KJIIACTEPOB, B YACTHOCTU, U IIYTEM HPHUBJICUCHUA MEXAaHU3MOB HUCII0JIB30Ba-
HUSI HEYETKUX MHOYKECTB.
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Puc. 2. CxeMbl pa30ueHHs TOBEPXHOCTH AXarpamMmaMu Boponoro
1 COOTBETCTBYIOIIHE TeorpadIecKne KIacTepsl.

Bo3spacTtanne nHTEpeca K €CTECTBEHHOH KIIaCcTepU3alliH, CBSI3bIBAETCS B NEPBYIO Oue-
pellb ¢ IepeHOCOM HapabOTaHHBIX PE3yJbTATOB HA MPOCTPAHCTBA OOJIBIIECH Pa3MEPHOCTH.
BaXHBIM MHIMKATOPOM 3TOI'O BHOBb (POPMHUPYIOIIET0 TEXHOIOTUYECKOTO TPEHIA, CIIEAYeT
ormeTuth nateHT CIIA. Yao, 31.01.2017, United States Patent 9554776 «Cmoco6 Beigee-
HUs 00JIaCTH MHTepeca ¢ ucnoib3oBanueM 3D/4D anmaparypsl BU3yaln3aun», B KOTOPOM
MIPEICTABIICHO YCTPONCTBO, CO3MAIOIICE BUPTYAIbHBIM YETHIPEXMEPHBIA OOBEKT. yCTpPOW-
CTBO, CO37arollee BUPTYaJbHbI YeThIpEXMEpPHBIH 0O0BEKT. BTOphIM TpuMepoM, siBisieTcs
BUPTYyaJbHBIH yueOHUK 4D-AHaToMusi — 3TO 00JIAUHBIA, HHTEPAKTUBHBIH, pecypc Al MO-
JIeUPOBAaHUs pacceueHuss U COBpeMeHHasi oOpaszoBarenbHas iardopma. Cosgarenu mpo-
rpaMMBbl CO3JIaJIM MOIIHBIM MHTEPAaKTUBHBII pecypc 10 aHATOMHHM 4yesioBeKa. Brl momydaere
HE MPOCTO H300pa)KeHHWe, HO MOXETE BpalllaTh €ro W Jake YBUAEThb, Kak ObETCs cepue
(http://didaktor.ru/dobavte-v-kopilku-programmy-po-4d-anatomii-uchitelyu-na-
zametku/#more-6067).

JIMTEPATYPA

1. Kum IT.A. ®enopoBbix O.I1. O MeToae ecTecCTBEHHOM KiIacTEpU3alMK B 3a7a4ax ONTUMHU3ALUU
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KOHIpecc, MexnyHapoaHas Hay4Has KoH(pepeHIus </[iMcTaHIMOHHBIE METOIbl 30HIUPOBaHHS 3eM-
1 ¥ (HoTOrpaMMeTpHrsi, MOHUTOPHHT OKPY’KAaIOIMIeH Cpelbl, TEOIKOJIOTHs™: cO. MaTepHaioB B 2 T.,
T. 1. — HoBocubupck: CITA, 2013. - 219 c.: ctp. 168-171.

2. Knacrepusnii_anamu3 [Electronic resource] URL: https://ru.wikipedia.org/wiki/ Kimacreprsrii
ananus (the date of the reference search: 19.03.2018).

3. Kum I1.A. 4D mopenupoanue. // Matepuansl XVII MexayHapoaHas KoH(GEpeHIUs 110 HayKe
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Bo HI'TY, 2017. — 450 c. cTp. 225-228.

BUOTI'PA®UA

A pabotaro B obnactu MHGOPMALIMOHHBIX TEXHOJOTHA M CHENHUATU3UPYIOCh Ha 00pa-
ootke mzobpaxenuii. Paborato cac UBMuMI" CO PAH r.HoBocubupck. Kanaunar dpuzn-
Ko-MaTeMaTHdeckuX Hayk ¢ 1989 roma. O0macTe MOMX HAyYHBIX HWHTEPECOB BKIIOYACT
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I'MC- u WEB-TexHon0r11, CUCTEMHOE IPOrpaMMHUpOBaHME U cXeMoTexHHKa. IIpenonaro
MH(POPMAIOHHbIE U MaTeMaTHYeCKUe NUCUUIUIMHBI B HOBOCMOMPCKOM rocy1apCTBEHHOM
MEJarOrM4€CKOM YHUBEPCUTETE.

VORONOI-DIAGRAMS IN THE CLUSTERING PROBLEMS

P.A. Kim

Institute of Computational Mathematics and Mathematical Geophysics
of SB RAS, Novosibirsk, kim@ooi.sscc.ru

Formal means of describing the mechanisms of "natural" clustering [1] are proposed,
based on known geographical concepts river basin, catchment area, watershed. The basis of
formalization is the Voronoi diagrams developed in mathematics.Natural clustering was de-
veloped for a scalable terrain model that allows expansion into four-dimensional space, and
thus clustering is not limited to only two parameters, but can be extended to multidimen-
sional spaces. So, if statistical methods are usually used for clustering, then for the proposed
model, methods of mathematical analysis are proposed to highlight the boundaries of water-
sheds. This work was partially implemented with the financial support of the Russian Foun-
dation for Basic Research (project No. 16-07-00066) and the Basic Project of the FASO
(project No. 0315-2016-0003).

The approach to cluster analysis based on the method of "geometric clusterization" re-
fers to the number of problems that contain "inherent" properties of classification in their
phase space of characteristics [2]. And, if we consider the "overturned" surface, then it is
logical to refer to the clusters "lake basins" for a certain selectable level of the surface height
of the "lake".The boundaries of the inverted clusters pass through the "watershed". Choos-
ing different levels of the surface of the "lakes" it is possible to obtain not only a different
number of clusters, but also their various distributions in the phase space, while preserving
the topological connectivity of the objects of the same cluster. A fundamentally new ap-
proach, which we call "natural clustering," is the possibility of its propagation to the four-
dimensional phase space of features [3].

The "natural clusterization" developed in the laboratory, unlike purely statistical ap-
proaches, is oriented toward the geometric properties of clustered objects. A key factor in
the classification is the property of the "watershed", which has conceptual roots in geogra-
phy. The non-triviality of the approach is indicated by the fact that the presence of local
heights on the relief may not be characterized by the property of separability, whereas the
presence of local minima has such properties.

The Voronoi diagram of a finite set of points S on the plane represents a partition of the
plane under which each region of this partition forms a set of points closer to one of the el-
ements of the set S than to any other element of the set. The natural clusters formed on the
surface of the relief retain their topological structure, induced by the corresponding Voronoi
diagram for points corresponding to local minima of relief heights.
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I work in the field of IT focusing on the Image processing. I’'m senior researcher with
ICMMG of SB RAS Novosibirsk since 1971. My position is professor of department Novo-
sibirsk State Pedagogical University. I received my PhD degree in Russia, in 1989. My re-
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WCCJIEJOBAHUE OJHOM 3AJTAYH JIJIs1 YPABHEHUS
CMEIIAHHOI'O TUIIA BBICOKOI'O IIOPAJIKA

P.E. Kum

Anmamunckuit ynusepcumem snepzemuxu u ceazu (AYI3C), Arimamo,
rkim@mail.ru

B nanHoli pabote paccMoTpeHa KpaeBasl 3ajada Uil OJHOI'O HEKIACCHYECKOro HEJH-
HEHHOr0 ypaBHEHHUS! CMEIIAHHOTO THIA BBICOKOTO TOPSAIKA B LWJIMHAPHYECKOH 00IacTH.
[Tpy HEKOTOPBIX OrpaHUYCHUSIX HA KOI(D(OUIMEHTH ypaBHEHHUS NOJIy4YeHa anpruopHAas OLeH-
ka. /lokazana 06001IeHHas pa3pelIIMOCTh pacCMaTpUBAacMOM 3aayu.

Ilycte G — OrpaHWYeHHas OJHOCBSI3HAs OOJACTh B TPOCTPAHCTBE R, TOYEK
x={X],Xp,...,X, } CIOCTATOYHO IMIAJKOl IPaHHULEil G .
IMonoxum D=Gx(-11), S=ox(-L1), '=aD.

B o6macti D < R™! paccmoTtpuM auddepeHInanbHoe ypaBHeHUE Mopsiaka 2k:

Lu=(-Df Lyu+ Ej(—l)" > D¢ (|ptuf" Deu, )= rxn, (1)

lo=i
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rae

_ 2k k oh 2 i
Lau=K@)D;"u+Au+o(x,t)D;" "u+ Y, a;(x,t)Dju+c(t)u,
i=1
k>1 —uenoe uucno, p; >0, i=0,(k-2),
K(t),0(x,1),a;(x,1),...,ay;_» (x,t),c(t) — 1OCTATOYHO IIAJKHE (PYHKIIHU.

O6o3uaunm gepe3 n =(ny,ny,...,n,,N,,; ) BEKTOP BHyTPEHHEH HOPMAIIH.

KPAEBAS 3AJAUA

Haiitu pemenue ypaBaenus (1) B obnmactu D, yIOBIETBOPSIOIICE CICTYIONTAM YyCIIO-
BUSAM:

u(x,-1)=0,
Diu(x,x1)=0, i=1,(k-1),

. =0, j=0,(k-1). )

N

Uccnenosanne nannoit 3anaqn (1) — (2) IpOBOIUTCS METOMIOM «&-PETYIISPU3ALIAN).
B kadecTBe «&-perynspu30BaHHOTO» YpPaBHEHHUS pACCMaTPHBACTCS CICHYIONIEE ypaB-
HEHHE:

k-2 . .
Lsus E(_l)kl‘Au& + z (_1)l Z l))(c)t ((‘D)(cxust K +8)D)(cxust) =f(x,t),
i=0

ja=i

Pa3peHIiMMOCTb KOTOPOT'O UCCIICAYCTCA UTCPAIUOHHBIM METOAOM:

2 i ' Pi '
(W Lyt + X ' D8 {(|Ds e D )= 10

lo=i

0
(toe ug, =5u87,) C TPOW3BOJBHBIM HAYaIBbHBIM NPUOIIKEHNUEM, YIOBIETBOPSIONIUM

yciaoBwio (2).

B nmanHoil paboTe mpu HEKOTOPBIX YCIOBUSX Ha Kod(hduiueHTs ypaBaeHus (1) mo-
JydeHa amnpHopHas OLEHKa M JoKa3aHa O00OOIIEHHAas pa3pelrMOCTh PaccMaTpUBAEMOM
3a/1a4H.

O6o3naunm uepe3 C; kiacc 2k pa3 HenpepslBHO qupepeHpyemMbIx QyHKIHHA B D,
yJIOBJIETBOPAIOIIUX ycloBusiM (2), a uepe3s H; — BecoBoe mpoctpaHcTBo C.JI.Cobonesa,

HOJIy4EeHHOE 3aMbIKaHueM Kinacca C; 10 HOpMe
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iy, = [| (Dfu)} +(D5u) +'S 3 (DB, '+ |ab.
D i=0 |Bl=i

rIe

Wa B:{Bl,""ﬁn} > |B|=Ziﬁi-

JIEMMA
Ilyctp B 00nact D BBIMTOTHEHBI CIEAYIONINE YCIOBUS:

2k -DK, —20.> 8, >0,
K(-1)>0, K(1)<0,
Dfe20, (-)*¢, >M, 3)

(mpu 1octatoyHo Goubioi koHCcTaHTe M, >0).
Torna umeet MecTo HEPaBEHCTBO:

Dy Dby, “é } : )

2
(Lu,ekotu,) >m HD,ku” +‘
0

2 2 k-2
P+ Y 3|
0|

VueCy;, m>0, npu 10cTaTOYHO MajoM Ay < 0.

JOKA3ATEJIbCTBO nepaBencTBa (4) MpOBOIUTCS MHTETPUPOBAHUEM 10 YACTSIM BBI-

pakeHus (Lu,ekotut) ¢ yuetoMm ycnoBuii (2) u (3).

OIIPEJIEJIEHME. O6o6menHbM penienueM 3agaun (1) — (2) u3 npoctpanctsa H;
Ha30BeM (YHKLUUIO u € [, ylOBIECTBOPAIOLIYIO YCIOBHUAM (2) U HMHTErpalbHOMY TOXK-

JACCTBY:

(-] [ (~D* DfuD} [K@]dD + [ (-1)* ‘B‘zk DPuDPodD + [ (=)' DfuD} ™ [ap]dD +
D D = D

K252 ikea k2 k j
+[ (=1 Y D ubD; ™ [a;0]dD + [ Y a;DjuedD + | cupdD |+
D i=k+1 Di=l D
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k-2
+[ 3 > K;(x,t)DPu,DPodD = | foaD,

D i=0 |Bl=i D
0
YoeW,(D): Dlo,DPoelL,(D), IBl=i<k-1,
Djg|_ =Dl¢| =0, [Bl=I<k~-1.

TEOPEMA

ITycTh BBIMONHEHBI YCIOBHUs JieMMbL. Torama mist mo6oil ¢ykumn f € L, (D) cymie-
cTByeT 0000mmeHHoe pemmenue 3axaun (1) — (2) u3 nmpocrpancTBa /; U A HETO clpaBen-
JIMBa CJIEAYIOIIAs OLICHKA:

lully, <mllslg. m>0.
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BUOTI'PAD®USA

S, Kum Peruna EBrenneBHa, paboTaio B 001aCTH YpaBHEHHH MaTeMaTHYeCKON (PH3UKU
U CIIEUATN3UPYIOCh Ha HEKJIACCUYECKUX YPAaBHEHMAX BBICOKOTO mopsiaxa. PaboTaro nouen-
ToM Kadenpsl MaTeMaTHKH ¥ MaTEeMaTHYECKOTO MOJEIUPOBaHHS AJIMaTHHCKOTO YHUBEp-
cutera 3HepreTuku U cBsizu (AYDC), r. AnMarsl.

Kaamunar ¢us.-mar. Hayk ¢ 1995 roga. O6macTh MOMX Hay4YHBIX WHTEPECOB BKIIIOUAET
WCCIIeZIOBaHME 3aa4 JJIs YpaBHEHUH CMEIIaHHOTO THIa BHICOKOTO TIOPsAKa.

SBnsAOCH YJIEHOM KOPEHCKOro Hay4HO-TexHHuYeckoro obmectBa Kazaxcrana «KA-
XAK».

223



OU3UKA, MATEMATHUKA 1 UTHOOPMALIMOHHBIE TEXHOJIOI'MH (cexmus B)

INVESTIGATION OF ONE PROBLEM FOR HIGH ORDER EQUATION
OF MIXED TYPE

R.E. Kim

Almaty University of Power Engineering & Telecommunications (AUPET), Almaty,
rkim@mail.ru

A boundary-value problem for a nonclassical nonlinear high-order equation of mixed
type in cylindrical domain is considered at present work. Apriori estimation is obtained with
some restrictions on the coefficients of equation. The generalized solvability of the problem
is proved.

Let G be a bounded simply connected region in the space R; of points
x={x],%,,...,x, } with sufficiently smooth boundary o.
Let us suppose that D=Gx(-1,1), S=ox(-11), '=dD.

In the domain D = R™! we consider 2k-order differential equation:

k=2 .
Lu=(-D L+ T (-1 3 DY

i=0 |otf=i

D[ i, )= fx), n

where

2k k -1, A2 j
Lyu=K(@)D u+Afu+o(x,t)D" "u+ > a;(x,t)Dju+c(t)u,
i=1
k>1 isinteger, p;>0, i =0,(k—-2),
K(t),a(x,t),ay(x,t),...,ay,_(x,t),c(t) are sufficiently smooth functions.

We denote by n=(n,n,,...,n,,n,,;) the interior normal vector.

BOUNDARY VALUE PROBLEM. Find the solution of the equation (1) in the domain
D, such that

u(x,—1)=0,
Diu(x,x1)=0, i=1,(k-1),

L =0, j=0,(k-1). @)
an./ s
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The investigation of this problem (1) — (2) is carried out by the "e-regularization"
method.

Apriori estimation is obtained with some restrictions on the coefficients of equation and
the generalized solvability of the problem is proved at present work.
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& Telecommunications (AUPET), Almaty. My position is associate professor of the De-
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MOJIEKYJSAPHASA HHOPOPMATHUKA: HOBBIE I1OJXO0/1bI
K MATEMATHYECKOMY OIIMCAHHIO HEMPOHHBIX CETEN

I'.A. Myu'?, M1.9. Cyaeiimenos™, JI.B. IllantbikoBa’, A.C. Baknpos®

'Kazaxcxuii HauuoHnanbHolil yrusepcumem um. anv-Papaou, Anmamel, Kazaxcman,
mungrig@yandex.kz
2Anmamunckuii ynusepcumem rnepzemuku u ceasu, Anmamot, Kazaxcman,
esenych@yandex.ru, axatmr@mail.ru
*Hayuonansnan undcenepnan akaoemus Pecnyonuku Kazaxcman, Anmamot, Kazaxcman

B nanHoif paboTe mpoBeeH aHANH3 TEOPUH HEUPOHHBIX ceTell. [lokazaHo, yTo HEHpOH-
Hasl CeTh MOXKET HAaXOAUTHCS B HECKOJBKUX YCTOHUMBBIX cocTosHUsX. [lepexon mexny Ta-
KHMHU COCTOSTHUSIMHM MOYKET OBITh UCKYCCTBEHHO CTUMYJIUpPOBaH. TakuM 00pa3oM BO3HHMKAET
BO3MOXKHOCTh U 00€CHEUUTh 3alMCh HHPOPMALUU B HEHPOHHYIO CETh 3a CUET MOCIEA0Ba-
TEJIBHOCTH MaKPOCKOIIMYECKUX CUTHAJIOB.
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IIpoBenen neranbHBIN aHAIU3 CYLIECTBYIOIIMX TEOPUH HEMPOHHBIX CETEH C TOUKH 3pe-
HUSI BO3MOYKHOCTH MX MCIOJB30BAHMS W COBEPIICHCTBOBAHUS ISl pa3pabOTKU HeWpoceTe-
BOM TEOpUU B3aUMOJECHCTBUS MAaKpOMOJIEKYJISIPHBIX CUCTEM M CO3JaHUS MOJIEKYJIIPHOU
uHpopMaTHKH [1].

OTmpaBHOM TOYKOH TaKOro aHanu3a SIBISETCS TE3UC O TOM, YTO ONEpaLMOHAIbHAs OC-
HOBa MOJIEKYJIIPHOH MH(OPMATHUKH TOJKHA MACOJIOTHYECKH COBIAIATh C ONEPAIlHOHATb-
HOW OCHOBOWM CHCTEM HCKYCCTBEHHOrO HWHTeJUIeKTa. llemecooOpa3HOCT MMEHHO TaKoToO
MOJIX0Ja OTpenersieTcss coOOpaKEHUSIMHI CaMoro O0IIero xapakrepa. Bo-mepBeIX, B COOT-
BETCTBUHU CO CTPATETMUECKUMHU 3a7a4amu, onpeneneHHbiMu B [locnanuu IIpesunenta PK ot
10 ssuBapst 2018 roga B KOHTEKCTE CTAaHOBJICHUS IU(POBO SMOXH U YETBEPTOH TEXHOJIOTH-
YEeCKO PEBOIIIOLNH, CIelyeT M3HAYaJbHO OPHUEHTHUPOBATHCS HAa HU(POBU3ALMIO JIIOOBIX
MEPCIEKTUBHBIX Pa3paboTok. Bo-BTOPEIX, TOT (akT, 9TO OCHOBOW CHCTEM MOJICKYJIIPHOMN
WHQOPMATHKH CTAaHOBITCS HEMPOHHBIE CETH, pPealn3yeMble HAa OCHOBE MaKPOMOJIEKYJISIpP-
HBIX 00BEKTOB [1], mpeamonaraer, 4YTo JAOJDKEH CYIIECTBOBATH HE MPOCTO CIOCOO 3alUCH
WH(GOpPMAIK B TAKOTO POJia CUCTEMBI, B HUX JTOJDKHBI ()OPMHUPOBATHCS WH(OPMAITMOHHBIC
CYIIHOCTH, 00JIaIafONINe OTHOCUTENFHOW CaMOCTOSITETFHOCTBIO TI0 OTHOIIEHHIO K HOCHUTE-
JIF0 UH(OPMAIIHH.

Knaccnueckum nmpruMepoM Takod MHPOPMAIIMOHHON CYITHOCTH SIBIISIETCSI CO3HAHUE Ue-
JIOBEKa, OTAENbHBIE CIIOCOOHOCTH KOTOPOTO Ha HEOMOJIOTHYECKOH OCHOBE U MPHU3BAHBI pea-
JM30BaTh CUCTEMBI UCKYCCTBEHHOTO MHTEIUIeKTa. JlaHHas CYIIHOCTh AEHCTBHTENBHO 00Jia-
JaeT OTHOCUTEIBHON CaMOCTOSITENbHOCTBIO: BO3HUKAS 32 cYeT 0OMEHa CUTHAIAMH MEXIY
CPaBHHUTENHHO MMPOCTHIMU dJIEMEHTaMH (HEPBHBIMH KJIETKAMH TOJIOBHOTO MO3Ta), OHA SBJIS-
€TCsl pe3yJIbTaToM Iepexo/ia U3 KOJINYeCcTBa B Ka4eCTBO, KOTOPHIi, B TOM YHCIIE, TPUBOAUT
K TOMY, YTO CO3HaHHE 00JIaaeT COOCTBEHHBIM HETPUBHAJILHBIM MOBEICHHEM, KOTOPOE HE
MOJKET OBITh CBEJICHO K CBOWCTBAM OTAEIBHBIX 3JIEMEHTOB 0a30BOW CHCTEMBI.

OpueHTanys Ha CO3JaHhe CHUCTEM, B KOTOPHIX MOTYT Pa3BUBATHCS HETPUBHAIBHBIC FH-
(opMalMOHHBIE CYLTHOCTH, aHAJIOTHYHBIE TIO MPHPOJIC YEIOBEUECKOMY CO3HAHHIO (B YaCTH
OTHOCUTENLHON 000CO0IEHHOCTH OT HOCUTENs HH(popMaIun), Ipu pa3paboTKe CUCTEM MO-
JIEKyIIpHONH WH(OPMATHUKK OIpaBIaHa, B CBOI OYEpellb, B CHIIy CIEAYIONIMX COOOpake-
Huil. [Ipsimoe Bo3zelicTBHE Ha OOBEKTHI MOJEKYJSPHOTO M CYyHpPaMOJIEKYJISIPHOTO YPOBHA
KpaiiHe 3aTpyJHEHO B CHIIy HX pa3MepOB, KDOME TOTO OHO CYLIECTBEHHO OCIIOKHSETCS (ak-
TOPOM TEIIOBOro JBMWXEHUA [2]. ClienoBaTeNbHO, NMPEANOYTUTENBHBIM SIBISIETCS WHOU
MOJIX0J], OCHOBAaHHBIA Ha HETPSMOW 3aNycy MHPOPMAIUKA W HETPSMOM ITOy9eHUH CTPYK-
Typ, oOecleunBalomuX (QUKCAIUI0 HHPOPMALNH, e¢ MOCIeayIOUIyl0 00paboTKy M UCIOI-
HEHUE IPOrpaMM Ha HAHOYPOBHE OpraHU3alMy MaTEPUH.

Hawnbonee nepcneKTHBHBIM HHCTPYMEHTOM JUISI PEATH3AIIH TAKOTO HEMPSAMOTO TOIXO0-
Jla SBIIIOTCS. KOHTPOJHUPYEMBIE MPOIECCHl CaMOOpTaHW3aluu [3], WHULUAIUS KOTOPBIX
OCYILIECTBIISIETCA MPU MOMOIIM MaKpOCKOIMYECKUX Bo3aelcTBUil. OToaNeHHON aHalloTuel,
KOTOPOH MOKHO BOCIOJIB30BAThCS ISl MOSICHEHMSI CYLIHOCTH TaKOro MOAXOAA, SBIISAETCS
3aKOHOJATENILHOE YIPaBJICHUE MTPOIECCAaMH B YEIOBEUECKOM O0IECTBE: MAKPOCKOTTMUECKHE
BO3/IEMCTBUA ONPEAEAIOT HEKOTOPBIE PAMOYHBIE OTPaHUUYEHHS, XapaKTep KOTOPBIX, B CBOIO
ouepelb, ONMPENETAIOT XapaKTep MPOLECCOB UCKYCCTBEHHO CTUMYIUPYEMOM 3BOJIIOLIUU.
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[IpoTekanue MpoIECCOB 3BONIOIKMH B PACTBOPAX TMAPO(UIBHBIX TOJMMEPOB CTAHOBUT-
Cs1 BOBMOKHBIM, B CHITYy TOTO, YTO B HUX CPAaBHUTEIHHO MPOCTHIMU CPEICTBAMH MOTYT OBITH
peanr30BaHbl aHAJIOTH HEHPOHHBIX ceTell; OoJiee TOro, YaCTUYHO JAUCCOIMHUPYIOIINE MOJTHU-
AJIEKTPOJIUTHBIE MaKPOMOJIEKYJIBbI SIBJISFOTCS MPSAMBIMU aHAJIOTaMK HEHPOHHBIX ceTeil XOr-
¢unga B CHITy IPUCYIIUX UM (DU3UKO-XUMUIECKUX CBOUCTB [4].

Heiipornas ceth mpeacTaBisieT cOOOW CHCTEMY, KOTOpas MOXET HaXOAWTHCSI B He-
CKOJIBKMX YCTOHYMBBIX COCTOSIHUSX (TOYHEE, YHCIO TAKUX COCTOSHHH OIMPEICSIIICTCS YKC-
JIOM HEWPOHOB B CETH U MOXKET OBITh CIENIaHO J0CTaTOYHO OombmuM). [lepexon Mexmy Ta-
KHMH COCTOSTHUSIMH MOXeT OBITh CTUMYJUPOBAaH, B TOM YHCIIE BO3[CHCTBHEM Ha BCE BXOIBI
CeTU OJHOBPEMEHHO. [IpMMEHUTENBHO K HEHPOHHBIM CETSM, PEalM30BAaHHBIM HAa YPOBHE
MaKpOMOJIEKYJI, I0Jjaya CUI'Hajla Ha BCE €€ BXOJbl OTHOBPEMEHHO, OYEBHHO, COOTBETCTBY-
€T MaKpOCKOIMMYECKOMY BO37eicTBri0. COOTBETCTBEHHO BO3HMKAET BO3MOXKHOCTh M 00ec-
MEYUTh 3anuch HHHOPMANMK B HEWPOHHYIO CETh 3a CUET IMOCIIEIOBATEIbHOCTH MaKpOCKO-
MUYECKUX CHTHAJIOB. AHAJIOTHYHAs IMOCIEN0BATENbHOCTh BO3JCHCTBHH OOEcCIIeunBaeT HcC-
MOJTHEHNE 33/IaHHOW MPOTPAMMEIL, T.€. UMEHHO MaKpPOMOJIEKYJIIpHbIE HEHPOHHBIE CETH SIB-
JISIOTCSL HanboJIee OYEBUIHON OCHOBOW ISl pealn3aliy CHCTEM MOJIEKYJISIPHOTO TIPOTpam-
MHUPOBaHMUSL.

Peanuzanus npennaraeMoro moaxoja, B CBOK odepelb, TpedyeT Oosee riryboKoro Imo-
HAMaHUs (QYHKITMOHUPOBAHUS HEUPOHHBIX CETEH, €M 3TO UMEET MECTO ceiiuac (COBpeMeH-
HOE COCTOSIHHE JIeJI B 3TOW O0JIaCTH YacTO BBIPAXKaeTCS TE3HCOM O «JIOTHUECKOH HENpo-
3pavyHOCTH» HEHPOHHBIX CceTeil, 00y4eHHue KOTOpHIX Ae-(akTo €CTh He 4YTO MHOE, KaK pe-
3yJbTaT KOMIBIOTEPHBIX KCIIEPHUMEHTOB).

[Ipeononers Takoe MoyoXeHue e, Kak MOKa3aHo B JaHHOH padoTe, MOKHO 3a CUET Mpo-
BEJICHUS aHAJIOTUHM MEXK]y HCHPOHHBIMH CETSIMUA M KOJaMH C UCIIPABJICHUEM OIIUOKH, KOTO-
pBIe MIMPOKO MCHOJB3YIOTCS B COBPEMEHHBIX TEJIEKOMMYHHUKAIIMOHHBIX cHCTeMax (Hamboiee
M3BECTHBIMH M3 HUX SBIISTIOTCS KOIBI XeMMHHTra). Ha3zHaueHneMm Takux KOJOB SBISIETCS BOC-
CTaHOBJICHHE MCXOJIHOHM MOCJIEOBATENHLHOCTH JOTHUECKHX CHMBOJIOB B TOM Cilydae, KOrja
OJIMH MJTH HECKOJIBKO M3 HUX OKa3bIBaeTcs U3MEHEHHBIM IpH Niepenaye. Panee Ha 3To 00cTOs-
TENBCTBO HE 00pamanoch AODKHOTO BHUMAaHUS, HO HEHpPOHHBIE CETH NPH pacliO3HABAHUHU
o0paza Jie-(hakTo peanu3yroT IMEHHO TaKyl0 OMEpalrio: UCXOAHBIA 00pa3 BOCCTaHABIMBACT-
Csl Ha BBIXOJAX HEHPOHHOW CETH M TOTJa, KOTJa COBOKYITHOCTh JIOTMYECKUX TMEPEMCHHBIX,
MOCTYTAIOIINX HA €€ BXOJbl U COCTABIISIIOIINX B COBOKYITHOCTH aHAIM3UPYEMbIH 00pa3, co-
JIEPKUT OMTHUOKH. DTa aHAJIOTHS TIO3BOJISIET CPOPMYITHUPOBATH M TOKA3aTh PSI TEOPEM, TIO3BO-
JSFOLLMX CHSITBH TE3HC O JIOTHYECKOH HEMPO3payHOCTH HEMPOHHBIX CeTeH.
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MOLECULAR INFORMATICS: NEW APPROACHES
TO THE MATHEMATICAL DESCRIPTION OF NEURAL NETWORKS
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A detailed analysis of the existing theories of neural networks from the point of view of
the possibility of their use and improvement for the development of a neural network theory
of interaction of macromolecular systems and the creation of molecular computer science
was carried out [1].

The urgency of such an approach is determined by the fact that direct influence on ob-
jects of the molecular and supramolecular level is extremely difficult because of their size,
in addition, it is significantly complicated by the factor of thermal motion [2]. Consequently,
a different approach is preferred based on indirect information recording and indirect obtain-
ing of structures ensuring the fixation of information, its subsequent processing and execu-
tion of programs at the nanoscale organization of matter. The most promising tool for im-
plementing such an indirect approach is controlled self-organization processes [3], initiated
by macroscopic actions.

The realization of processes of controlled evolution in solutions of hydrophilic polymers
becomes possible, because analogues of neural networks can be realized in them; Moreover,
partially dissociating polyelectrolyte macromolecules are direct analogs of Hopfield's neural

228



PHYSICS, MATHEMATICS AND INFORMATION TECHNOLOGIES (workshop B)

networks due to their inherent physicochemical properties [4]. A neural network is a system
that can be in several stable states (more precisely, the number of such states is determined
by the number of neurons in the network and can be made sufficiently large). The transition
between such states can be stimulated, including by affecting all inputs of the network sim-
ultaneously. With respect to neural networks realized at the level of macromolecules, the
signal delivery to all its inputs simultaneously, obviously, corresponds to macroscopic ac-
tion. Accordingly, it is possible to provide information to the neural network by means of a
sequence of macroscopic signals. A similar sequence of influences ensures the execution of
a given program, i.e. namely macromolecular neural networks are the most obvious basis for
the implementation of molecular programming systems.

The implementation of the proposed approach, in turn, requires a deeper understanding
of the functioning of neural networks than it is now (the current state of affairs in this area is
often expressed by the thesis about the "logical opacity" of neural networks whose training
de facto is nothing like result of computer experiments).

To overcome this state of affairs, as shown in this paper, it is possible due to the analogy
between neural networks and error correction codes that are widely used in modern tele-
communication systems (the most famous of which are Hamming codes). The purpose of
such codes is to restore the original sequence of logical symbols in the event that one or
more of them is changed during transmission. Previously, this circumstance was not paid
due attention, but neural networks in recognizing the de facto image realize exactly such an
operation: the original image is restored at the outputs of the neural network and when the
set of logical variables arriving at its inputs and making up the analyzed image contains er-
rors. This analogy allows us to formulate and prove a number of theorems that make it pos-
sible to remove the thesis about the logical opacity of neural networks.
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Pabora mocpsieHa pacCMOTPEHHUIO MPOOJEMbl aBTOMATHU3AIUMK HAyKOMETPHUCCKUX U
y4e0HO-OpraHU3alMOHHBIX TOoKa3aTeNiel NeATeIbHOCTH MpPEeIoiaBaTeNield, a TakKe MOJIro-
TOBKH HAKOIIUTENBHBIX U OTYETHBIX TOKYMEHTOB 00pa30BaTENbHBIX YUPEKICHUI.

B cBsBu ¢ HEOOXOAMMOCTBIO BHEIPEHUS MEXAaHM3MOB OLIEHKM KadyecTBa HaydHO-
NPENoJaBaTeIbCKON AeATEIbHOCTH PaOOTHUKOB OOpPa30BATENbHBIX YUPEXKICHUH HE00XO-
JUMBIMH M TIOIYJIAPHBIMU CTaIu KadeapalbHble U By30BCKHE MOJENU pelTHHra mpodec-
COPCKO-TIPETOAaBaTeIbCKOI0 COCTaBa, pa3iuuHble MOPTPOINO MoKazareneil 3(¢eKTHBHO-
CTH UX NpodeCcCHOHANBHON aedarenbHoCcTH [1, 2]. KpurepuanbHple 1 9KOHOMHYECKUE TTOKa-
3aTeny y4ueOHBIX 3aBEACHUM ONPEIEISIIOT M 3aCTaBISIIOT OCYLIECTBIIATH HMEPUOIUUYECKYIO
OTYETHOCTh KaXKJOTO MpErNoAaBaTelis MO Pa3HbIM HAIMpPaBICHUSM M (QopMaMm: OTYETHI MO
y4eOHOU M Hay4HOH paboTe, 3asBKH M OTYETHI 10 KOHKYPCHBIM HpoLeaypaM, odopmieHue
rpaHToB W T.II. [Ipy 3TOM MHOTHe MmokasaTenu B pa3HbIX OTYeTax Ayonupyrorcs. U3 roma B
TOJI IPOUCXOIAT U3MEHEHHSI B MHOTOOOPAa3HBIX perjaMeHTax MepHOANIECKAX OTUETHOCTEH,
CBSI3aHHBIX C YTBEPKIAaeMbIMH HOPMATHUBHBIMH PaclopsDKEHHsIMA MHMHOOpHAYKH, PEruo-
HaJIbHBIX MUHUCTEPCTB 00pa30BaHMs, KOHKPETHOTO By3a B BuAE (popMann30BaHHBIX KpHUTeE-
pHEB U TTOKa3aTellel BUIOB IeATEIHFHOCTH 00pa3oBaTensHOTo yupeknenus [2]. Ha ux ocHo-
BE CO3/AI0TCs crienuaibHble GopMbl Al GOPMHUPOBAHUS CBOAHBIX OTYETOB Kadenp, da-
KYJIFTETOB U By3a B LIEJIOM.

Lenp ucciaenoBaHus 3aKI04aeTcsl B pa3padOTKe MOAEIM TEMIIOPAJIbHOIO MOPT(HOIHO
paboTHUKa 0Opa3oBaHUS M CO3/JaHHHM HA €€ OCHOBE OOJAYHOTO MOpTaia aBTOMATH3alUH
ydeTa HayKOMETPHUUECKUX U y4eOHO-OpraHU3allMOHHBIX MMOKa3aTeel qesiTeNbHOCTH Tperno-
naBateneil st 00erdeHus MOArOTOBKM OTUYETHBIX MAaTEepUaIOB U CBEACHUMN IS Pa3InIHbIX
KOHKYPCHBIX NIPOLEYP.
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[IpuopuTteTsl U CTpaTerM4ecKue IeU y4eOHBIX 3aBEJACHUN B TMOCJCIHEE BPeMsl MEHS-
foTcs Bee gamne. CreoBaTellbHO, MEHSIOTCS 3aa91 M U3MEHSIOTCS TIOKa3aTelH OIEHKH MX
JeSITENbHOCTHU. VI3MEeHEeHHsI PeTepIeBaroT He TOJLKO CHCTeMa TIOKa3aTeleil, HO U poLey-
pBI yueTa JOCTHKEeHUH Kadeap, Mmpeamnoararmime pacupeesiecHue TPyA0eMKOCTH BBITION-
HEHHBIX pabOT M TMOATBEPKICHUE WX PEe3yNbTaTOB. BOINbIIOe YMciIo 3amay, pe3ylbTaTHB-
HOCTH KOTOPBIX CJIEIYET OIEHUTH, TOPOXKIAECT M OOJIBIITOE YHCIIO moka3aTenei [1]. Bee aTo
MPHUBOJUT K HEOOXOIUMOCTH CO3JaHMsI aBTOMATU3UPOBAHHBIX MH()OPMAIMOHHBIX CHCTEM,
o0namaronux THOKOCTHIO W JIETKO HACTPamBaeMBIMH Ha HY)KHBIE MapaMeTpbl MEXaHH3MbI
HaKOIUIEHHs, cOopa 1 00pabOTKM TaHHBIX KaKIOTO TperroaaBaTelis, Kageapsl, By3a.

OCOOCHHOCTBIO MpeiaracéMoil aBTOMATH3UPOBAHHOW CHCTEMBI SIBJISICTCS TEMITOPAiib-
HOCTh 0a3 JaHHBIX W TIPOCKTHBHas cTparerus ee¢ passutus [3]. CrpykrypHO-
(hyHKIMOHAIBHAS CXeMa dTOW CHCTEMBI IPEACTABICHA Ha puC. 1.

| Crpaeoanms: noxasatenei HITP L. HMoprdommo |
PN TToprédomeo
&I | ppemomarat
emd IMoprdonmo
| CrpapowHHEE noxasaTenei YT ‘_,, ﬁ;mﬂu“
o roJan
| Crpasowmss: nokasatenef 00 |—l'

g v

Popua
Ceooaore orzeta mo HITP

CeonmenE otaer mo HITF
= | Ilo romam

Popua Cronansi oreer mo ¥P
Cronmoro oTgeTa mo ¥ P = | ITo romam
Fopua

Jl17 EOHEYPCOE H TPaHICE == | CeonEmEe MaTepEamH

Puc. 1. CtpykTypHO-(hYHKIHOHATBHAS cXeMa HH(OPMAITHOHHOM
CHCTEMBI ITOKa3aTeNIeH AeSATEIbHOCTH IperiofaBatelis Kadeapsl
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OCHOBHBIM 3JIEMEHTOM CHCTEMBI SIBIISIETCS MOPTQOINO COTPYTHHUKA, KOTOpask MpeAcTaB-
JSIeT HAKONUTEIbHYIO TEMITOpalbHyI0 0a3y naHHbIX. Ee aTprOyThl HacTpauBarOTCS THCHET-
YepoOM CHUCTEMBI, a BBEJICHHE JIAHHBIX B TOPT(HOINUO MOKHO OCYHIeCTBIATH ¢ Jitoboro [TK u
MOOHMJIBHOTO YCTPOHCTBA, MOAKIIOUEHHBIX K ceTr MHTepHet. [lna nmpoBenenus oopaboTku
JAHHBIX, TOATOTOBKM OTYETHBIX JJOKYMEHTOB U U3BJICUCHHS HYXKHBIX CBEICHUH JUISA 3aBOK
M OTYETOB MO KOHKYPCHBIM MEPOIIPHATHAM CO3/1aeTCs CIICIUAIBHBIA OOJIAauHbBIA MOpTal, B
KOTOPOM MOTYT CO34aBaThb CBOM HH(OPMAIIMOHHBIE CHCTEMbI OLCHKM KayecTBa Hay4YHO-
00pa3oBaTEIbHON JIESATENFHOCTH paOOTHHKOB JIOOBIE yUeOHBIE 3aBeICHHS JII0OOTO yPOBHS
(By3, TEXHUKYM, IITKOJIBI) (pHC. 2).

I Ctpanxma CTpannua 100aBIeHAT
JABHANCTPAHTIA [:> ongjpen{cq‘paum |:> HOBOTO JOCTHKSHHA
o
[loxazatenn [oxazatenn Torasarens obmecTEeHHOI
Hay4HOH paGoTer yueGHoii paboTh InesTensrocTI
= CBOIHEIH OTUET IO CronbHELT oT4eT Mo
CBopmELl 0T4eT 10 ;1 P obmecTEeHHOT paboTe
Hay"HOH pabote YCUHOH PABITO

PefiTaAT

Puc. 2. Cxema HaBuranuu nHGOPMALMOHHOM CTPaHUIIBI [TOpTaa

K moprany uMeroT cBOOOMHEIN JOCTYI TPH KAaTETOPUHU TIOIH30BATENICH: PYKOBOIUTENb
NoJpa3JieNieHns, HalpuMep, 3aBeAyIOmni Kadeapoil; dKCrepT MoApa3/ieieHus, OTBeYaro-
miero 3a 3 QEeKTUBHBIC TOKA3aTeIH JEATEIILHOCTH Pa0OTHUKOB 00pa3oBaHUs, PabOTHUK
00pazoBaTenbHOTO yupexkaeHus. J{ms yao0cTBa HCIONB30BaHUS MOpTala YICOHBIMU 3aBe-
JNCHUSIMH, YUSHUKAMH, CTyICHTaMH, TiefaroraMu 1 npemnojaasatesisiMu BY30B pa3paborana
MOOWIIbHAS MHCTPYKIUSA-CIIPABOYHHK 110 pPab0Te B Cpejie 00Ja4HOro Mmoprania.

Takum 00pa3oM, OCHOBHBIM Pe3yJbTaTOM PaOOTHI SABISIETCS OOJaUHBINA MOPTAN, JOCTYTI-
HEIM B ceTn MHTEpHET 110 ccbuike http://rating-pps.azurewebsites.net/. B oTimane ot cyme-
CTBYIOIIUX TOJOOHBIX pa3paboTok [4], co3maHHas cUCTEMa NPEJACTABIACT yIOOHBIH HH-
CTPYMEHT Ui HEMPEePBIBHOTO HAKOIUICHHs IMOKa3aTenel NesATeNbHOCTH NPEeroNaBaTeNs ¢
nmomotnsio 11K 1 MOOMIBHBIX yCTPOMCTB, TO3BOJISIET HACTPAaUBaTh CHCTEMY Ha TpeOyeMmbie
aTpuOyThl KOHKPETHOT'O Y4EOHOTO 3aBEICHUSI.

Matepuanbsl pabOThl PEACTABISIOT MPAKTUICCKYIO IICHHOCTD JUISl YYCOHBIX 3aBECHUIMA
BCEX YPOBHEW M OTJENbHBIX COOOINECTB, HYKIAIOIINXCS B aBTOMAaTH3UPOBAHHBIX CHCTEMaX
OLICHKU JC€ATCIBbHOCTHU CBOUX pa6OTHI/IKOB 1 IMOATOTOBKE OTYETHBIX JOKYMCHTOB.
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The aim of the research is to develop a model of temporal portfolio of the educator and
to create on its basis a cloud portal for automating the record of scientometric and educa-
tional and organizational indicators of the activities of teachers to facilitate the preparation
of reporting materials and information for various competitive procedures.

A feature of the developed automated system is the temporality of databases and the
projective strategy of its development [3].

The main result of the work is a cloud portal, available on the Internet. Unlike existing
similar developments [4], the created system represents a convenient tool for the continuous
accumulation of performance indicators of the teacher with the help of PCs and mobile de-
vices, allows customizing the system to the required attributes of a particular educational
institution.

233



OU3UKA, MATEMATHUKA 1 UTHOOPMALIMOHHBIE TEXHOJIOI'MH (cexmus B)

The materials of the work are of practical value for educational institutions of all levels
and individual communities that need automated systems for assessing the performance of
their employees and preparing reporting documents.
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TeTHIeCKuX MaTepranoB (OM) ¢ OTpHUIIATEIHLHBIM KHCIOPOAHBIM OanmaHcoMm. Pasmepsl Ha-
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peHTreHoBckoro paccesHusi (SAXS). PaGoTel mpoBeACHB Ha YCKOPUTEILHOM KOMILICKCE
BOIIII 3-4 (U5AD CO PAH).

M3mepennbie pa3Mepbl HAHOYACTUIL yriiepoa cocTaBisioT ~ 2 HM y TATD no 3-5 am y
BT® BOnM3M 30HBI XUMUYECKOH peakiiu. MakcuMaabHble pa3Mepbl HAHOYACTHIL YTIIepoaa
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JIOCTUTAIOTCA 32 30HOW XMMHYECKOW peakiyu U cocTaBisiioT y cMecedt TT ~ 5 um, TATB ~ 3
oM, y BT® ~ 70 um. IlomydeHHbIE pa3Mepbl HAHOYACTHI] B TUHAMHUYCCKUX H3MEPEHHIX
COBIAJAIOT C Pa3MepaMH HaHOAJIMA30B, BBIJCIICHHBIX U3 COXPAHEHHBIX NPOJYKTOB JI€TOHA-
1uH (IIMXTHI) OT aHAIOTHYHBIX IO pa3Mepy U coctaBy 3apsinoB BB. IlluxTa Obuta momydeHa
MyTEM B3pbIBa 3aps0B B JIEASHONW 000I0UKE.

BBenenue

HccnenoBanusa KOHAEHCAIMM YIJIeposa MpH JAeToHauuu DM c OTpHLATeNbHBIM KHCIO-
pomabM OatancoM ObuTH HadaThl B IT'uJI B 1983 romy B cBsI3u ¢ paboTaMu IO CHHTE3Y JIETO-
HAIIMOHHBIX HAHOAIIMa30B. DTH paOOThl OBLIM aKTHBHO MPOJIOJHKEHBI BO MHOTHX IIEHTPaX U K
HacTosIIEeMy BpeMeHU B Mupe umeercst 6onee 900 padot mo stoii Teme [1, 2]. Bec uccneno-
BaHHBIX 3apsa0B DM coctapisut oT 200 rpaMM 0 COTEH KIJIOTpaMM, a uxX auameTp oT 40 mm
1 BoIIIEe. B 31X paboTax, B OCHOBHOM, MCCIEAOBAINCH COXPAaHEHHBIE TIPOIYKTHI AETOHAINH
(mrmxTa) coOpaHHBIE TMOCIE B3phIBA BO B3PHIBHOW KaMepe. DKCIEPUMEHTAILHO MCCIIEN0BATh
KUHETHKY TpoIlecca KOHJICHCAIIUH YIIIEPO/ia B TO BPeMsl He ObLIIO BO3MOXHBIM, IIO3TOMY Me-
CTO W BpeMs KOHJICHCALMU CUYUTAIOCh COBMAJAIOUIEH C 30HOH XMMHYECKOW peakuuu, Mo-
CKOITbKY TIapaMeTphl CPellbl TaM COOTBETCTBOBAIIM YCTOMUMBOM (pa3e COCTOSHUS aMasa.

WHTepec k 3TuM paboTaM yCHIWIICS B CBS3M C pACIIUPSHHEM pa0OT M0 H3YUYCHHIO
1,3,5-tpuamuno-2,4,6-rpunurpodensona (TATB) B simepubix nentpax CHIA u Poccum B
cepennne 90 romoB. Mi3sMepeHHbBIE CKOPOCTH METaeMbIX IUTaCTHH ¢ ToMotIsio TATB myure
CXOMITUCH C pacyeTaMu, ecii 3a (J)POHTOM JIETOHAINH TIPOIOIKAETCS BBIICTICHHE SHEPTHH.
PacueThl moka3bIBay, 4TO MOJHOE BPEeMs KOHJICHCAIIMH YIJIepoja Ha MOPSAIOK MPEBHIIIAI0
BpeMsI CyIIECTBOBaHMS 30HBI XUMHUYECKOH peakiuu [3, 4].

B nmagane 2000 romoB B HoBocnOupcke Hadam pa3BUBaTh HOBYIO METOIUKY HCCIIEIIO-
BaHUS OBICTPBIX MPOIECCOB C MOMOIIBIO YCKOPUTENEH BHICOKMX 3HEpPTuid. Bricokas WHTEH-
CUBHOCTh CHHXPOTpOHHOTO u3nydenus (CH) mo3Bosmna perucTpupoBaTh AUHAMHUKY pac-
npeeneHus Au(pPaKkinOHHOTO paccesiHusl ¢ dKcno3unuen 1 He [5—8]. IHTeHCuBHOCTH Ma-
JIO-YTJIOBOTO PEHTTeHOBCKOro paccesans (MYPP) mpomoprmonansHa QUIyKTyardu dieK-
TPOHHOW TUTOTHOCTH, KOTOpasi CBsA3aHA C KOHJACHCAIMEW yriepona mpu JeToHarun OM c
OTPUIIATEIHHBIM KUCIOPOIHBIM O0anaHcoM. MoOJIENbHBIME pacyéTaMu MOKa3aHo, YTO 10 H3-
MEpeHHBbIM pacnpeneicHusM MYPP B03MOXHO H3BJIeKaTh HHPOPMAIIMIO O pa3Mepax Ha-
HOYACTHII yTJIEPOa, KOTOPHIE KOHAEHCUPYIOTCA B 30HE XMMHUYECKOHN pPEeaKInd, a TaKkxkKe 3a
ee npenenamu [6, 7].

B nmannO# paboTe MpUBOAATCA SKCHEPHUMEHTAIBHBIE TaHHBIE HWCCIICAOBAHMSA JHHAMHUKI
KOHJICHCAIIMK yTJepojia B HOBBIX cocTaBax Ha ocHoBe TATB, a Taxxke 6e3BogopoaHoro BB
oenzotpudypokcan (C6N606, BTF). lnst cpaBHeHHs ObUIH MCCIENOBAHBI TPHHUTPOTOIYOI
(TNT) m cmecu TNT/rekcorer (RDX). XapakTepHoil 0COOSHHOCTBHIO JaHHBIX IKCICPUMEH-
TOB SABJISIIOTCS OJMHAKOBBIE TEOMETPUYECKHE pazMephl BCeX HCCIEeAyeMBIX 3apsnoB OM, a
TaKXKe BCEX IKCIICPUMEHTAIBHBIX COOPOK (JUIs 0OeCrieueH s HICHTUYHOCTH Pa3JieTa MpoayK-
TOB neToHaruu). Emie omHON OCOOSHHOCTBIO SIBIISIETCS MalbIi pa3Mep BceX 3apsmoB DM
(mmametp 20 mm, mymHa 30 MM, Bec ~ 20 r.). B nuteparype e ecTh JaHHBIE TOJNBKO IS
Oonpmmx 3apsaoB [1, 2]. Jlnst cpaBHeHMs, OBLIM TOTY4YEHBI COXPAaHEHHBIC MTPOIYKTHI B3PhIBa
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Tex ke OM (M Takux ke pa3MepoB) MyTeM B3phIBA 3apsiI0B BO B3PHIBHOH Kamepe B JEHOM
o0onouke. Mx aHanu3 MpoBOAWIICS MUKPOCKOIIMYECKUMU U AU(GPAKIIMOHHBIMU METOJUKAMH.

IkcnepuMeHTHI o u3Mepennio MYPP u ux pe3yiabTaThl

Pa6oter mo m3mepernio MYPP nposenensr Ha 0 xanane komrmiekca BOIIII-3. IocTa-
HOBKAa DKCIIEPUMEHTOB IIpHUBeIeHA B [6, 7] 1 moka3aHa Ha puc. 1. Yckopurens BIIIII-3 pa-
OoTan ¢ aByMms crycTkamu (OaHuamu), cienyromuMu depes 125 ne. Permcrpamus MYPP
(mmuTenpHOCTH MMIyJbca 1 HC) mpoBoamtachk nerekropomM DIMEX-3 ¢ yriioBeIM paspertie-
rrem 107 pan. [9], pacionoxkeHHbIM Ha paccTostHA 1 M oT 3apsiga DM.

HUccnenoBanuchy oguHaKoBbIe IO pazMepam (nuametp - 20 MM, 1umHa - 30 MM) mpecco-
BaHHBIe 00pa3isl DM, m3rotoeneHHble Ha ocHOBe TATB u ero cmeceii ¢ okrorenom (HMX)
n yapTpamuciepcHsiM anMazoMm (UDD), a taxke oOpasiel u3 TpuaHTpoToayona (TNT) u
ero cmeceil ¢ rexcorenom (RDX). U3 6e3Bogopoansix BB uccnenopancs Oenzorpudy-
pokcas (BTF). IIpeccoBka 3apsm0B npoBoamiiachk 10 95% OT uX MakCUMalbHOM IUIOTHOCTH.

O6paboTka 3anucanHbIx pacupenencaniit MYPP mis cmeceit TATB, TNT npoBoauiacek
B npubmmxennn ['unse [10, 11]. s uatencusaoctH 1(q,R) B 3aBUCHMOCTH OT BOJIHOBOTO
BekTopa (q) u paguyca yactuubl (R) nmeer Buz:

cn l_u_ 'J_H -

/ —

2
R
Iy(q,R)=1,-exp _R)” (paccessHue I chepUISCKIX JACTHII).
4msin O .
I'me g= T — BOJTHOBOH BEKTOP, B KOTOpOM 260 — yroJ paccesHusi, a A — JUTMHA BOJHBI.
NPoaAYKTHI 100
BipLIBA ", - E BTF
. c ]
SHOKTPORNE Je?g::{::““ aerextop MYPP s 1
\ | N 1
T~ D ol
m \ | [ ...-»l E TNT/RDX
I ‘ E TNT

TATB

5
— . JCTEKTOP

) S 3apan BB NPOX0ASIEro 1
Gepuiinesbie HEIYUeHHS

OKHA ; "
B‘}I)I:[BH}'IH
Kamepa
Puc. 1. IlocranoBka 3xcniepuMeHToB. CH renepupy- Puc. 2. Poct pazmepoB HaHOUACTHIL IPU
€TCsl B BUITJIEpE, MPOXOAUT Yepe3 3apsia U PErucT- neroHanun BTF, TNT, TNT/RDX wu
pupyertcs nerekropom MYPP TATB ot Bpemenu. Pazmepsl uacTuig
MIPUBEIICHB B JIOTApPU(PMHUYECKOM Mac-
mTabe

[TomydeHnnsle 3aBHUCHMOCTH pa3MepoB HaHodacTul] oT Bpemenu minsi TATB, TNT,
TNT/RDX u BTF npuBenens! Ha puc. 2. B HagambHBIIT MOMEHT (HOJB TI0 OCH X COOTBET-
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CTBYeT (pOHTY AETOHAIMU) pa3Mep HaHOYacTHI cocTaBisieT oT 1.5 uM 1t TATB nmo 3 am
y BTF. 3a ¢ponrom neroHauuu (depe3 3 MKC) M3MEPEHHOMY PacCEsSHUIO COOTBETCTBYIOT
YJacTUIBI ¢ MakcUMaIbHBIM pazMepoM ~2 HM y TATB, 4 um y TNT, Suamy TT' u 70 am y
BTF.

Perucrpupyemsie pazmeps! paccenBarommx Hanodactun y TATB u ero cmeceit ¢ HMX
OKa3zajuch ropaszgo MmeHslie, ueM y TNT u ero cmeceii ¢ RDX.

IIpu neronanmu BTF ammurtyna curaana MYPP B 4 paza 6ompme, yem y TNT, moatomy
n3MepeHHoe pactpenenceHue MYPP Obuio o0paboTano mporpamMmubiM kojgoM GNOM [12]
JUIS TIONTyYEHUsI pacrpeieNieHus o pa3MepaM HaHouyacTHi. Ha ¢ppoHTe neToHanm Makcumym
pacmpeneneHus 1Mo pa3Mepam MPUXOIUTCs Ha 3 HM, a depe3 3 MKc cMmernraercs K 30 HM.

Oo6cy:xkaenust

XapakTepHOH 0COOEHHOCTBIO HAIMX SKCIEPUMEHTOB SIBIISIETCS MaJblil pa3Mep 3apsaoB
OM (amametrp 20 mm, Bec ~ 20 r). Tem He MeHee, pazMepsl HaHoanMaszoB i TNT u
TNT/RDX ~ 4-5 HM cOBIaialoT ¢ JuTeparypHbiMu JTaHHbIMU [2]. ¥ TATB mo naHHBIM
MYVYPP u B cOXpaHEHHBIX MPOYKTaX pa3MeP HAHOYACTHI] ~ 2 HM, UTO HaXOJUTCS HA TIpejie-
JIe METOAMYECKHUX pasperneHuit st oooux metonuk. Jlobaska RDX B TNT mpuBoauT k 3a-
METHOMY YBEIHUYEHHIO BBIX0]a HaHOamMa30B [ 1, 2], B ciaydae ¢ TATB mobaBka HMX cna6o
BJIMSACT Ha pa3Mep KOHEYHOTo HaHoaiaMa3a. Bo3MOXHO B JTaHHOM pasmepe (OKOJI0 Mpeaeib-
HOT'O TUaMeTpa) KOHACHCAIMS HEe pealn3yeTcsl MOTHOCTHIO, XOTS MPOBEICHHBIE U3MEPEHHUS
napaMeTpoB AETOHAMU B Tex ke pazmepax TATB namu Takue ke mapameTpsl, Kak U JJis
Oompmmx 3apsnoB. B [13] B npoaykrax neronamuu TATB nmuamerpom 40 MM 0OHapYKeHBI
HaHoasMa3sl ~3-4 HM. To ecTs B manHOM DM mMeeT MecTo MacmTaOHbBINH (D (PeKT, KOTOPHIH
TpeOyeT JanpHEeHIIero u3y4eHusl.

Bonbmme pasmepsr Hanoanma3oB B BTF Bnepsrie oTmeuens! B [14]. B nannoit paborte
BIIEPBBIE TIOJIYUYEHO paclpelesieHne HaHOoalMa30B 1o pa3smepaMm. Ha Oospiime pasmeps
HaHOAJIMa30B MOKET CHWJIBHO BJIMATH OoJiee BBICOKAs TeMIIEpaTypa Ha (pOHTE ETOHALUH,
OJIHaKO M3MepeHHas Temmeparypa Ha ¢ponre neronanuu BTF ~ 4100 C [15] okazamach
MEHbIIIe, YeM TMpeAroiaraiu panee. boyiee BaXHBIM ABISETCS IIUTEIHLHOCT ITOM TemIiepa-
Typsl (~ 1 MKC), 4To ropa3no OoJblle 30HBI XMMUYECKOH peakuuu. [IockoIbKy B cocTaBe
BTF ner Bomopoza, B mpolecce CHHTE3a HAHOAJIMAa30B OTCYTCTBYIOT MPOMEKYTOUHBIE pa-
nmukanel C-H, koTopsie B 00BIYHBIX EM CHIIBHO 3aMEIIIAIOT CHHTE3 HAHOATIMA30B.
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BUOTI'PAD®USA

41, Ten Koncrantun AnekceeBud, paboTaro B 00JaCTH (PU3UKH IKCTPEMAaJbHBIX COCTOS-
HUH BeIIeCTBa W CHEIHMAIM3UPYIOCh Ha HCCIEAOBAHHMAX NETOHALMOHHBIX W YAapHO-
BOJTHOBBIX MPOIECCOB C UCMOJL30BAHUEM YCKOPHUTENICH BBICOKMX dHepruil. Pabotaro Bemy-
IIMM HAYYHBIM COTpPYIHHUKOM B Jlaboparopuu Gu3MKH B3pbIBa B THCTUTYTE THAPOIMHAMU-
ku uM. M.A. JlaBpertbeBa u B Jlaboparopuu CHHXpOTpOHHOTO M3ITy4YeHHs B WHCTUTYTE
sanepHoi ¢u3uku B r. HoBocubupcke. Kanaunar pusnko-matemarnueckux Hayk ¢ 2007 ro-
na. O6nacTb MOMX Hay4HBIX MHTEPecOB — ()M3MKa JETOHALMOHHBIX SBJICHUH, B3aUMOJACH-
CTBHE yJApHBIX BOJH CO CIUIONIHON CPEeIOH, B TOM YHCIIE C IIOTHOM MITa3MOH.
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FAST DYNAMIC REGISTRATION OF FORMATION NANODIAMONDS AT
DETONATION OF ENERGETIC MATERIALS

K.A. Ten'?

'Lavrentiev Institute of Hydrodynamic SB RAS (LIH SB RAS), Novosibirsk, Russia.
kten276@gmail.com
Budker Institute of Nuclear Physics, Novosibirsk, Russia

Abstract. The studies of carbon condensation in detonation of oxygen-deficient energet-
ic materials (EM) were initiated at LIH SB RAS in 1983 in the context of works on synthe-
sis of detonation nanodiamonds. These works were actively carried on at many centers.
Now there are over 900 papers on the subject in the world [1]. The weight of explosive
charges under study was 200 grams to several hundred kilograms; their diameter was 40 mm
and more. It was mostly the saved detonation products (soot) collected after explosion in
explosion chamber that was investigated in these works. Equipment of that time did not al-
lowed investigation into the kinetics of carbon condensation, and therefore the time and
place of condensation were considered to coincide with the chemical reaction zone, because
the medium parameters there corresponded to the stable phase of diamond.

In the early 2000s, researchers in Novosibirsk began developing a new technique to
study fast processes using high-energy accelerators. The high intensity of synchrotron radia-
tion (SR) allowed recording the dynamics of diffractive scattering distribution with an expo-
sure of 1 ns [2]. The intensity of small-angle X-ray scattering (SAXS) is proportional to
fluctuations of electron density, which is in connection with carbon condensation in detona-
tion of oxygen-deficient high explosives. Simulation calculations showed that the measured
distributions of SAXS could be used for derivation of information about the size of carbon
nanoparticles that condense in the chemical reaction zone and beyond it.

This paper presents experimental data from a study of dynamics of carbon condensation
in new compounds based on benzotrifuroxan (C¢N¢Og, BTF), an anhydrous EM. A study of
TNT and a TNT/RDX mixture was carried out for comparison. The explosive charges in
these experiments were of identical geometric dimensions. The experimental assemblies
were also of equal dimensions (for ensuring identity of the spread of detonation products).
Besides, all the explosive charges were small (diameter: 20 mm; length: 30 mm; weight: ~
20 grams), while the literature offers data only for large charges. For the sake of compari-
son, charges of the same EMs of the same size were exploded in an ice shell in explosion
chamber and the explosion products were saved. The soot was analyzed using microscopic
and diffraction techniques.
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KHUHETUKA CBETOMHAYIIMPOBAHHOI'O OCAXKJIEHUA HAHOYACTHUIL
B KNJKOCTHU

B.K. Xe, B.A. HBanoB

Jlanbnesocmounsiii 2ocyoapcmeennvlii ynugepcumem nymeii coooujenus, Xadaposck,
khe@ngs.ru

PaCCManI/IBaCTCH MOZCIb OCAKACHUA HAHOYACTHULl B PABHOMCPHOM CBECTOBOM IIOJIC KaK
AJIBTCPpHATHBA METOAaM OCAXXIACHUA B I'PABUTAITUOHHOM I10JIC U I_IeHTpI/I(bYI‘I/IpOBaHI/IIO. HpI/I—
BE€ACHO TOYHOC AHAIIMTUYCCKOE PCUICHUEC OHHOMepHOﬁ HeCTaI.IPIOHapHOfI 3aJadyud MaccCoIIc-
pcHOCa B Ol"paHH'-IeHHOfI KIOBECTC. CpaBHI/IBaIOTCﬂ OCHOBHBIC IMMapaMETPhI I.[eHTpI/I(I)y)KHOFO n
CBCTOUMHAYILIUPOBAHHOI'O OCAXKACHUA HAHOYACTHULI.

OCHOBHBIMU METOJaMU Pa3aACICHUA HCOJHOPOJHBIX CUCTEM B IMMIPOMBIIIJICHHOCTH U (I)I/I-

3MKO-XUMUYECKUX HUCCIICOBAHUSX SBISIFOTCS OCAXKICHUE, (PHILTPOBAHUE U IICHTPUQPYTHPO-

Banue [1]. B rpaBHTaliOHHOM TIOJE OCAXKIAIOTCS IO-

7 CTaTOYHO KPYIIHBIC 4YaCTUIlbl, HE ITOABCPIKCHHLIC 6p0-

YHOBCKOMY TEIUIOBOMY JBW)KCHHIO, B TIOJE IEHTPO-

OCXKHBIX CHJI BO3MOXKHO Pa3JeicHHE KOJUTOMIHBIX Ya-

0 ] CTHIl 1 MAaKPOMOJIEKYJI - MOJIEKYJ IPUPOJIHBIX U CHHTE-
TUYECKUX TTOJTUMEPOB.

B nmaHHO#l paboTe paccmarpuBaeTcs albTepHa-

THBHAsI OMUCAHHBIM BBIIIE METOJAM MOJIEIb OCaXe-

. HUSI HAHOYACTHI] B KMKOCTH CHUJIAMHU CBETOBOTO JaB-
JeHHUs.

PaccMOTpHM MPO3payHyl0 HAHOCYCIEH3UIO (pac-

ZV TBOPBI, COAEPIKALINE AUCIIEPCHBIC YACTHIIEI Pa3MepPaMu

Menblie 500 HM.), OCBEIIaeMYI0 MOTOKOM JIa3€PHOTO

Puc. 1. Cxema 0CakICHUS HAHO- HU3JIYUCHHA C OAHOPOAHBIM PACIIPEACIICHUEM NHTCHCUB-

YACTHI] B CBETOBOM TI0JIE HOCTH (pHC. 1).
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Ha nanowactuiy neiicTByeT cuia CBETOBOTO AaBiIeHUS [2]:
F,=4I, @)
rae / — THTEHCUBHOCTD CBETa,

128704 [ m? -1
= n ()

4
3e At m?+2)

m=n,[n (3)

Tne ny, n, - MOKa3aTesu MPEIOMIICHHS BELIECTB AUCIEPCHOHHON U TUCIIEPCHON Cpel COOT-
BETCTBEHHO.

Ckopoctb yactuipl V = pF, o THe U= (61ma)71 — K03()HUIMEHT TOABMKHOCTH YACTHII,

N — BA3BKOCTH XUAKOCTHU, a — paanyC 4aCTHUIIbI, A — AJIMHA BOJIHBI U3JIy4CHHUA, C; — CKO-

pOCTh CBeTa.
JluHaMHKa W3MEHEHUST KOHIIEHTPAIMH HAHOYACTHII OTMCBIBACTCS ypaBHeHHEM [3]:

2
ot 822 oz

rne C(z,t) — MaccoBasi KOHIIEHTpAIMS TUCIIEPCHBIX YacTull, D — koaddumment auddy-
3un, V =yl — CKOpOCTh HAaHOYACTHIl B XUAKOH cpene, [ — MHTEHCUBHOCTb W3Ty4eHUS,

y= 64 ° n m? -1
TouHOE aHANMTUTHYECKOE pellleHNe YpaBHEHUs (4) ¢ yU4ETOM OTCYTCTBHUS MOTOKA YACTHIL
Ha BepXHEU W HIKHEH rpaHumax[4]:

C(z', ) = Cqud SRUED
(" ~1)
'002 21__1k—0,5M . _222 ,
+eO,5uz (ch)z[2 ( 2) e 5 ] Sll’l(le’,Z')-i-COS(kTEZ') e (k“m”+u”/4)¢ , (5)
=1 (k" +u”/4) (2km)
rie C, — HavanbHasg KOHLEHTpalMs HaHodacTul, u =VI//D, [ — BbICOTAa KIOBETHI,

t'=Dt/1*, z'=z/1.
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B cranmonapHoM ciydae pemieHue Ui KOHLEHTpauuu (5) MOKHO 3amucaTh B BHIE 3a-
BUCHMOCTHU OT MHTEHCUBHOCTH M3JIy4€HUS U BBICOTHI KIOBETHI:

eyID_lz
C(z.1) = CoyID™ ' 1————, (6)
yID™
e -1
-1 -1
rue y= 64n4a5n1 (m2 —1)(m2 + 2) (9cok4n) .
Bripaxkenue (6) mpeobpasyem:
ez/lph
C(Z’lph)zcol/lphW’ (7)
e -1

rae napamerp !/ oh =

D/ yI , XapaKTepu3yIOUIHi TITyOnHY, Ha KOTOPOH KOHIIEHTPAIHS YacTHIL

M3MEHSETCS B e pa3 PH 3aaHHON NHTEHCUBHOCTH.
Ha puc. 2 npuBe/ieHa 3aBHCUMOCTb [TapaMeTpa /,;, OT HHTCHCUBHOCTH JIA3EPHOTO H3ITy-

YeHUsl AN CIACAYIOIIUX DapaMeTpoB: a = 1077 M, m=1.1 n,=133, A=632HM,

n=1.004-10" Ia-c.

/Ere | 04: M
1.04
0.9
0.8
0.7
0.61
0.5
0.4]
0.3
0.2 I, Br/n?

1 %105 3 x108 5 x10% 7 = 108 1 %107

Puc. 2. 3aBUcUMOCTb napameTpa Ly,
OT HHTEHCUBHOCTH M3JTy4CHUS

IIpu aHanu3e MpoIECCOB OCAXIEHUS BaKHOU
MOJIEKYJISIPHO-KHHETHUECKOH  XapaKTePUCTUKON
CHCTEMBI SIBIIIETCSI KOHCTaHTa CEIUMEHTalHuu S
(CBenbepr), paBHasi OTHOLICHHIO CKOPOCTH OCa-
KIEHUS K HEHTPOOEKHOMY YCKOPEHHUIO:

Vo 2a*Ap

S=—-=
o R I

®)
rIe  — yIjioBas CKOPOCTb LEeHTpudyru, R —
pamuyc ueHtpudyra, Ap=p, —p,,, p, — MWIOT-
HOCTb YacTHl, P, — IUIOTHOCTh cpenbl. Kon-
CTaHTa OCAXJEHHUS 3aBHCHUT OT MAacchl, (OPMBI
gactun U $asel, 1 Cenbepr nMeeT pa3MepHOCTb

—13
BpPEMEHH W YHCICHHO paBHseTcs 107~ cexyHaam.
Ilo amamormm ¢ KOHCTAHTON CeIUMEHTAIINH

BBCJICM BCIINYHNHY, XaPAKTCPUIYIOLTYIO CCAUMCHTAIIUIO B CBETOBOM I10JIC:

SL:

2
14 2a%p
= = )
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BuiHO, 4TO MperMyIIECTBOM BBEICHUS MOCTOSHHOW CEIMMEHTALMH B CBETOBOM IIOJIC
SBJICTCSA OTCYTCTBHE 3aBHCUMOCTH OT TDIOTHOCTH CPEJIBL.
Ha puc. 3 mokazaHa 3aBUCUMOCTb YIJIOBOM

CKOPOCTH LEHTPU(PYTH OT UHTEHCHUBHOCTH U3IY- 3. ol
YeHHs, HEOOXOAMMOU ISl TOCTUKECHHUS TOW Ke :
CKOPOCTH OCaXJIEHHUS, YTO W TPH yIbTpaleH- 30

TPUPYTUPOBAHHUH, TIPU CIICAYIOUUX 3HAYCHUSX:
a=10"" M, R =0,1 m. Kak BugHO U3 rpaduxka,
YTO MOINHOCTU JIA3€PHOTO H3IyYEeHHUS COBpe-
MEHHBIX yCTaHOBOK XBaTaeT IS JOCTHKCHUS
4acTOT, MCIOJIb3YEMbIX IPH IEHTPUDYTUPOBa-
HHUU. I, Bt/w?

Takum o0pa3oMm, TOMBOAS KpPAaTKHE HTOTH
MMeeM: pelleHa 3ajavya OJHOMEpHas 3aJada Ie-
pPEHOCa HAHOYACTHIl B NPO3PAYHOM CYCIEH3MH,  Puc. 3. 3aBHCHMOCTh YIJOBOH CKOPOCTH
pellleHue KOTOPOH TO3BOJSIET AaHANU3UPOBATh  LEHTPU(DYTH OT HHTEHCUBHOCTH M3ITy4CHHUS
nByXGa3HbIE CpPelbl B PEeKUME PEATHHOTO Bpe-
MEHU; BBEJICH MapaMeTp, XapaKTepU3yIONIHi N3MEHEHIE KOHIICHTPAIUH TI0 BBICOTE SYEHKH
KaK (DYHKITUS MHTEHCUBHOCTH W3JYUYESHHS, PACCUNTAHbI MHTEHCUBHOCTU W3IY4EHUs, TTO3BO-
JISTIOTIIE JOCTUTATh TIApaMETPOB KakK U MPH MEHTPUDYTHPOBAHUH.

IIpenyoxeHHass MOJENh ONTHYECKOTO OCAXIACHHS HAHOYACTHI] aKTyalbHA IPHU H3yde-
HUY JTUCTICPCHBIX KUAKO(DA3HBIX CPEll, a TAKKe JUIsl ONTUYSCKON JUArHOCTHKY [4-6] Takux
Cpell B KauecTBE allbTepPHATHBBI METOAY LIEHTPUPYTHPOBAHHSL.

10

=

2x100 0 w10t 1 x1on

JIMTEPATYPA

1. Pagukos C.P., ITaBnoBa C.A., TBepnoxsedoa .M. MeTtoapl ornpeneneHuss MONEKYISPHBIX
BECOB M MOJHUIUCIEPCHOCTH BBICOKOMOJIEKYJISPHBIX coenuHeHuil. — Mocksa: AH CCCP, 1963. —
335c.

2. ®usndeckas sHIMKIONenus / mon pea. A.M. IIpoxopoBa. — Mocksa: CoBeTcKasi SHIUKIIOIE-
mus, 1988. —T. 1. — 704 c.

3. Jlagmay JI.J., JIupmm E.M. Teopermueckas ¢usuka. T. 6. I'mapommramuka. — Mocksa:
Hayxka, 1986. — 736 c.

4. Ivanov V.L, Ivanova G.D., Krylov V. L., Khe V.K. Diagnostics of nanosuspension by the light-
induced pseudo-prism method // Proceedings of SPIE. —2016. V. 10176. — P. 1017607.

5. Buzzaccaro S., Tripodi A., Rusconi R., Vigolo D., Piazza R. Kinetics of sedimentation in col-
loidal suspensions // Journal of Physics: Condensed Matter. — 2008. V. 20. Ne 49. — P. 494219.

6. Ivanov V.I., Ivanova G.D., Okishev K.N., Khe V. K. Light-induced thermodiffusion in two-
component liquid // Proceedings of SPIE. 2016. V. 10035. — P. 100354Y.

BUOTI'PA®UA

Xe Bnagumup KanuepoBud, okoHumn ¢usndeckuii Gpaxkynsrer HoBocubOupckoro rocy-
JapcTBeHHOro yHuBepcurera B 2005 romy ¢ NPHCBOCHHEM CTENEHH Marucrpa (U3MKH.

243



OU3UKA, MATEMATHUKA 1 UTHOOPMALIMOHHBIE TEXHOJIOI'MH (cexuus B)

B Hacrosmiee paboraro Ha kadenpe «Dusnka u TeopeTHUeCcKas MexaHuKa» JanbHEBOCTOY-
HOT'O TOCY/IapCTBEHHOTO YHHBEPCHUTETA MyTel cOOOIIeHUs B ropoje XabapoBcKke Ha MO3H-
i uKeHepa. Crennaln3upyoch Ha MpOIeccax TEIIo- M MaccoIllepeHOca B JKUAKHX H
ra3o000pa3HbeIM cpefax. O0JIacTh HAYYHBIX UHTEPECOB BKIIOYAET MEXaHUKY JKUIKOCTH, ra3a
U M1a3Mbl, GU3UKY KOHJACHCUPOBAHHOTO COCTOSIHHUS.

KINETICS OF LIGHT-INDUCED SEDIMENTATION
OF NANOPARTICLES IN LIQUID

V.K. Khe, V.I. Ivanov

Far Eastern State Transport University, Khabarovsk,
khe@ngs.ru

Processes of sedimentation are ubiquitous in nature and important for science and tech-
nology. Gravity settlers are commonly used to separate particles from waste streams and, in
lab practice, analytical ultracentrifugation is a common tool to separate or characterize par-
ticle size distribution. Besides their practical interest, sedimentation studies on model sys-
tems have also provided fundamental information on the structural properties of colloidal
suspensions [1].

In a gravitational field, only sufficiently large particles that are not subject to thermal
(Brownian) motion are capable of precipitating. The steady-state deposition rate of the par-
ticles depends on the mass, size and shape of the particles, viscosity and density of the me-
dium. In this case, the larger the mass and the particle size, the higher the settling velocity.
For smaller particles, for example, molecules of natural and synthetic polymers, centrifuga-
tion is usually used [2]. Separators, working on the basis of the above methods, are quite
bulky (large-sized) in the execution of the design. We suggest using light pressure forces for
the sedimentation of nanoparticles in a liquid. These forces have a sufficiently large value,
providing a sedimentation rate comparable with centrifugal methods.

This paper is devoted to the model of sedimentation of nanoparticles by a light field,
which is an alternative to the above methods, which makes it possible to create compact
separators of small particles.
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I work at the Department of Physics and Theoretical Mechanics of the Far Eastern State
Transport University in Khabarovsk as an engineer. I specialize in processes of heat and
mass transfer in liquid and gaseous media. The field of scientific interests includes the me-
chanics of fluid, gas and plasma, condensed matter physics.

OBJIAUHBIN IOPTAJI-KOHCTPYKTOP JIJ151 IPOBEJIEHU S
IKCHEPTHBIX MPOLHEAYP ONIEHNBAHUA
OBPA3OBATEJIBHBIX PECYPCOB

JL.B. Xeraii', K.H. Hapuyranos’

1 N N .
Kpacnospckuii 2ocyoapcmeennulii nedazozuyeckuii yHugepcumen
2 - - .. ,
Cubupckuii ¢pedepanvnuiii ynugepcumem, kirill-narchuganov@live.ru

WccnenoBanne HampaBiIeHO Ha MPOCKTHPOBaHHWE M pa3pabOTKy OONaYyHOTrO IopTana,
TMMO3BOJIAIOIIETO aBTOMATU3HUPOBATL IPOBOAMMBIC KOHKYPCHBIC MEPOIIPUATHA B 06pa3013a-
TENBHBIX YUPESIKICHHSIX.

B nacrosimee Bpemsi mpeAcTaBIsSeT MHTEPEC CO3JaHHE aBTOMATH3HPOBAHHBIX CHUCTEM
SKCMEPTHOTO MOHUTOPHHTA 00pa30BaTENbHBIX PECYpPCOB ISl OOECTIeUeHHs TOCTYITHOCTH H
3¢ PEKTUBHOCTH MPOBEACHUS OIICHOYHBIX U KOHKYPCHBIX MPOIEAYP B YICOHBIX 3aBEIICHHSX.
K oOpa3zoBarenbHBIM pecypcaM MpH MIUPOKON TPAKTOBKE CIIEAYET OTHECTH TPaTUIOHHBIC
1 i poBeIe 00pa3oBaTEIBHBIE PECYPCHI (BKITIOUAs JICKTPOHHBIC KYyPChI M CpE/ICTBA 00yde-
HUSI), TIPETNOIaBaTeNIbCKUE KaJIPbl, aBTOMATH3UPOBAaHHBIE HH()OPMAIIMOHHBIE CUCTEMBI H T.11.
OHU CTAaHOBATCS 00BEKTAMH MHTEIUICKTYaJIbHOW COOCTBEHHOCTH, B CBSI3U C YE€M BO3HHUKACT
HEOOXOAMMOCTh COBEPIICHCTBOBAHMS MEXaHW3MOB WX OIleHHBaHHA. OT TOTO HACKOJBKO
3HAYMMBI WX TOTPEOWTENHLCKHE CBOMCTBA W 3aTpaThl (IIEHA-KAYeCTBO) 3aYacCTYIO 3aBHUCHT
Pe3yIABTaTUBHOCTH HE TOJILKO 00pa30BaTeIbHOTO Mpomecca, HO U 3(GEKTUBHOCT U yCIell-
HOCTBH y4eOHOTO 3aBECHUS.

B OGombmuHCTBE clTydaeB MPOIeyphl OIICHUBAHUS 00pa30BaTEIIbHBIX PECYPCOB B yUeo-
HBIX 3aB€ACHUAX MPOBOAATCA CY6’beKTI/IBHO, PYYHbIMHU, HEABTOMATU3UPOBAHHBIMU CIIOCO-
Oamu.

Lens mpoekTa — co3manue 00JAYHOTO MOPTATa-KOHCTPYKTOPA U aBTOMAaTH3aIluH JKe-
JIaeMBIX TT0JIL30BATENSIM MPOIIEyP OLCHUBAHHUS 00pa30BaTEIbHBIX PECYPCOB, MTO3BOJISIOIIE-
ro o0ecreynTh 00pa30BaTEIbHBIM YUPSIKICHUSIM JTOCTYITHOCTh, YIPOIICHUE U O0BEKTHBU-
3aIHUI0 OTYETHBIX, KOHKYPCHBIX, CTHMYJIUPYIOMIUX U T.II. IPOLEAYD.

Konmermus 065a4H0# TEXHOJIOTHH OpraHU3aIliK cOOpa, HAKOTUIEHUS ¥ TIPOBEICHUS Olle-
HOYHBIX MPOLEAYp KauecTBa OOpa30BATENBHBIX PECYPCOB OMHMpAeTCs Ha IMPOCKTUBHO-
PEKYPCHBHYIO TEXHOJIOTHIO CO3/IaHMsI CIIOKHBIX MHTEIUIEKTYyalbHBIX cucTteM [1]. Jlist oneHkn
KOHKYPCHBIX M OTYETHBIX MEPOTIPHUATHH HCIOIB3YETCS AKCIIEPTHO-CTATUCTUIECKUI METO/T.

Ha ocHoBe cTpykTypHO-QYHKIIMOHAIBHOHM cxeMbl (Puc.1) 1 koHUenumu obaavyHol cpe-
bl OLICHKM KadecTBa o00pa3oBaTeNbHBIX pecypcoB [3] paspabareiBaeTcs mOpTai-
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KOHCTPYKTOP ¥ MOOHJIbHBIE TIPUIIOKEHHS T OpTaHU3aliyi OLEHOYHBIX MpoLeayp o0pazo-
BaTENBHBIX PECYPCOB.

B ctpykrypHoii cxeme Boiaenensl: b/l D0OP — 6a3a qaHHBIX olleHUBaeMbIX pecypcos; b/l
«OKcmepT» — 0a3a JaHHBIX IKCIIEPTOB C UX OLCHKAMU 110 33aHHOMY W MPUHATOMY OpTraHU-
3aTOpaMHM perjiaMeHTy. PeriiaMeHTHBIE M OLIEHOYHbIe MaTepHaibl HOPMHUPYIOTCS MOJEpaTo-
paMy POBOJMMOI0 KOHKYpCa B Ha4aJIbHOW CTaJuM €ro 3alycKa. 3aTeM, 110 SKCIEPTHHIM U
MOJIb30BaTENILCKUM MHEHMSM, YTOUHSIOTCS KpuTepuu kauectBa DOP. Ha ux BbIOOp MOTyT
NOBIHATH OOBEKTUBHBIE HAKOIUTENIFHBIE NTApAaMETPhl KauecTBa AJIEKTPOHHBIX PECYPCOB I10-
CpeAcTBOM cOOpa CTaTHCTHUYECKUX JIaHHBIX, HAIpUMEp, B BHUIE KOJIMYECTBA MPOCMOTPOB,
MOJIb30BATENLCKUX TOJIOCOBAHMIA, MyOINYHBIX 00CYXKIeHHH B yaTax U np. CTaTHCTHYECKHUH
050k mpeaHa3HavyaeTcst A (GOpMUPOBAHUS HAKOMUTEIBHBIX OLIEHOK U MPOBEIEHHS CTAaTH-
CTHYECKHX PacdeTOB U MOJABEACHNS OTUETHBIX PE3YIIBTATOB.

MpoekTnl (I0P)

Kputepuu McnepT
h 4
bA «3kcnepT» |3 PernamenTt KoHkrypc
MNpoekThl (F0OP) bA, 20P
OueHra l CTaTMCTMHEA
OueHKa 2 =
w
w £
Ouenra N % §

!

Puc. 1. CTpyKTypHasi cxeMa aBTOMATH3aIUH IPOIEIYP OLIEHKH 00pa30BaTeIbHOTO
pecypca

Ha pwuc. 2 npencrasneHa riiaBHasi CTpaHUIA opTaia (CChUIKA: http.://ares-project.azure-
websites.net/).

K moprany uMeroT cBOOOHBII TOCTYI TP KATErOpUH MOJIb30BaTeNei: Moaeparop (Me-
HEDKEp) OLICHOYHOU TPOIEAYPhI, SKCIEPT M YUACTHHK (pa3padoTduk) oOpa3oBaTEIHHOTO
pecypca. Jlns ynoOCTBa MCIONB30BaHMS IMOpPTaJia YYCOHBIMH 3aBEICHHUSIMH, yUCHHUKAMH,
CTyJIEeHTaMH, TeJaroraMu u npenojasatensMu BY3oB pa3paboraHa MoOWIbHAS MHCTPYK-
IIUS-CITPABOYHUK 11O paboTe B cpejie 00IauHOTO TIopTaa.
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B -°m

ABTOMaTU3NPOBaAHHAS
NHOPMaLMOHHasa cuctema «Apec»

«Apec» - 3T0 CUCTEMa ANS NPOBEAEHUA KOHKYPCOB 3NEeKTPOHHbIX 0Gpa3soBaTenbHbIX pecypcos

BoilauTe Kak 3KCNEpT, MEHEKEP UMK YUACTHUK, YTOGI NONYYHTL AOCTYN K PYHKUMAM BEG-NPUNOKEHWUS

Puc. 2 CkpuHIIOT TTIaBHOHM CTPaHUIIBI IOpTaIa

Hay4no-TexHn4eckuii mporpecc u TpeOoBaHHS 0OIIECTBa K HOBBIM CHEIHAIHHOCTSIM H
KOMIICTCHIIUAM OYIylUX paOOTHUKOB ONPECIIAIOT HEOOXOIUMOCTh HEMPEPHIBHOW MPAKTH-
KO-OPUEHTUPOBAHHOW TPOPECCHOHAIBLHOW MOJATOTOBKH MOJIOJICKH B YCIOBHSAX 3JICKTPOH-
HOro 0OydYeHUs W JUCTAaHIIMOHHBIX 00pa3oBaTeNnbHBIX TeXHONOTHH. llpu 3TOM B peanbHBIX
YCIIOBHSIX TJI00ANH3aIllid U KOMMYHHKAITUH OOIIECTBA, BO3ZHHUKAET MOTPEOHOCTh B (PopMU-
pOBaHUU y OYIyIIUX CIEIUATUCTOB YMEHUI paboTaTh C 3JIEKTPOHHBIM KOHTCHTOM, BUPTY-
aJbHO, KOJUJIEKTUBHO — pacnpeacnéHHo. OTKphIThE, Malo3aTpaTHbIE U aBTOMAaTU3UPOBaH-
HBIE TTOPTANTBI ¢ 0OJAYHBIMH CEPBHCAMHU MO3BOJAT YUeOHBIM 3aBEIEHUSM OTOMpATh IOJIE3-
HBIC 00Pa30BaTENIbHBIC PECYPCHI, MPOBOAUTH KOHKYPCHI Ha JIUIIHe 3JICKTPOHHBIE PECYPCHI,
CO3/1aBaeMbIe TPETNOAaBaTeIsIMH, OObEKTUBHO CTUMYJIMPOBATh MX HUCIOJH30BAHUE, TOBHI-
maTh peanbHo APPEKTUBHOCTH NEKTPOHHOTO 00yIeHUsI.

[IpuBeneM HECKOIBKO MPUMEPOB OPTaHU3AINH ITOT00HBIX MTPOIEAYD:

1. Konkypc Ha nyummii nudpoBoii 00pa3oBaTenbHBIN pecypc, CO3/IaHHBINA MpernojaBa-
termsimu By3a. Kimaccugukanus mudpoBbIX 00pa3oBaTeNbHBIX PECYPCOB IMPOBOAUTCS IO
JIByM OCHOBAaHHSM: CPEIICTBO OOy4YeHHS W y4eOHBIH Kypc. BBIIENSIFOTCS BHEITHUE W BHYT-
pPEHHME KauecTBa 00pa30BaTEIbHOTO MPOYKTA U AKCIICPTHBIM MTyTeM CO31aeTCsl HaualbHbBIN
KOMILJIEKT KpUTEPHUAIIbHBIX OLIEHOK UX KadecTa [3].

2. Ouenka kayectBa ACY By3a. I[IpoBoauTcs aHamu3 cO31aBAEMBIX M HCHOJIb3YEMBIX
UH(POPMAITMOHHBIX CHCTEM O0pPa30BaTEILHOTO HA3HAYCHHsSI, MPOrPAMMHBIX Cpel IJis UX
pa3paboTKK C MO3HIUIN MOBBIIICHUS POU3BOUTEIHLHOCTH TPYAa 00y4YaeMbIX H MPernojiaBa-
teneit 3a cuer UKT u moBbimeHns ypoBHS uX WH()OPMAIMOHHOW KoMmieTeHTHOCTH. Ob0ocC-
HOBBIBaeTCS U (popMHpyeTCcss Ha4aIbHBIM KOMIUIEKT KPUTEpHEB U TIOKa3aTese OIeHKH Ka-
4eCcTBa MH(POPMAIIMOHHBIX CUCTEM, 00ECIICUUBAIONINX 3PPEKTUBHOCTL YI€OHOrO IpoIiecca
00pa3oBaTenbHOTO yupexxaeHus [2].

3. OmeHka KadecTBa COBPEMEHHOTO ypoka B Imkoisie. Pa3zpabareiBaercss nHpOpMAaImoH-
Hasl SKCIIEPTHAsT MOJIC]Ib Ka4eCTBA YPOKOB B YCJIOBHSX 3JICKTPOHHOIO OO0YYCHUs, CO3aeTCs
KpUTEpHAIbHBIN ammapaT OIeHKM KadecTBa ATHX mojeneil. [IpoBoauTcs oreHka kadyecTBa
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Mera-ypoKoB, OH-JIailH YPOKOB U KJIACCHO-YPOUYHBIX MOJIEJIEH CMEIIaHHOTO U 3JIEKTPOHHOTO
00yUeHHS B IIIKOJIAX.

4. KoHkypc Hay4qHO-HCCIEI0BAaTENbCKUX MIPOEKTOB CTYA€HTOB yHHBepcuTeTa. Co3maer-
cs1 HabOp KpUTEpHEB U MOKa3aTejlel KauecTBa HAyYHOH CTyJeH4YecKoil paboThl, ompenens-
erca (opMar JEKTPOHHOTO NMPEACTABICHUS MPOEKTa Al JUCTAHIIMOHHOM JOCTYMHOCTH K
HEeMY 3KcIIepTa.

5. BHyTpUBY30BCKMI KOHKYpPC Hay4YHBIX IPOEKTOB JAJ BbIAEICHHA rpaHToB. Ha ocHOBe
pa3paboTaHHOTO MOJOKEHHUS O BBIACICHUH IPAHTA I CTUMYJIMPYIOIIEH TOANCPKKH HayU-
HBIX TPYTI W/UIU OTAEIBHOIO YYEHOTI'O CO3JaeTCsl KpuTepuaabHas 0a3a OLeHUBaHUS [IPOEK-
Ta ¥ QOPMHUPYETCSI COCTAB IKCIEPTOB, BKIIOYAs BHEIIHHUX (110 OTHOIICHHIO K BY3Yy) Ipe.-
CTaBUTEIEH.

6. PeiitiHT MpodheccHOHATEHON NIeATeIbHOCTH pabOTHHKA 00pa3oBaHus. it kKamapoBo
MOJIUTUKU M PELICHUS] MaTepHaIbHO-CTUMYJIMPYIOIIMX BOIPOCOB (popMHpyeTcs 6aza moka-
3aTeNieil Hay4yHO-y4eOHOH M OpraHM3alMOHHO-YIPAaBIEHYECKOH NesSTeIbHOCTH PaOOTHHKA
oOpazoBarenbHOro yupexaeHus. Ha ee ocHOBe ocymiecTBisieTcsl peHTHHIOBAs OLIEHKA MPO-
(heccnoHaNnbHON AEATENBHOCTH COTPYAHUKA.

7. ABTOMaTH3aIus MPOBEACHHS TOCYJApPCTBEHHOW MTOTOBOM aTTECTAIMH (3allUTa BBI-
MyCKHBIX KBaTU(UKAMOHHEIX padoT). s unenoB [MA (wmm 'AK) dhopmupyercst kpute-
puanpHBIN ammapat oneanBaHus BKP. Kaxxnprit wien [MA nMeer HOyTOyK MITH MOOHMIIEHOE
ycTpoicTBO ¢ BbIxogoM B MHTepHeT. Ilocne nposenenus ouepennoi 3amutel BKP, nons3o-
BaTeNlb SKCIIEPTHO 3aIlONHIET COOTBETCTBYIOIIYIO OLEHOUHYIO (opmy. [Ipunstas uHTEp-
BaJIbHAas IIKAJIA OLEHKH aBTOMAaTU4YeCKU (POPMUPYET UTOTOBYIO BEAOMOCTb.

[lepeueHs MOAOOHBIX MPOLIEAYP MOYKHO MPOIOTIKHTb.

Takum oOpa3oM, BIiepBbIC MpeJIaraeTcs NPOSKTUBHAA 00JlauHas cpeia aBTOMaTH3alu|
OIICHKH KauecTBa 00pa30BaTENbHBIX PECypCOB, HMEIONINX 00BEKTHBINH BUA (IUGPOBOM 00-
pa3oBaTeNbHbIN pecypc, AEATeNbHOCTh YUUTENsd, HHPOPMAIMOHHAsA cucTeMa, uHpopManu-
OHHafA cpena, ypoK, U Mp.), U A KOTOPBIX BO3MOXKHO IMOCTPOCHNE KPUTEPUATBHON MOJeNn
KadyecTBa. [lopTan-KOHCTPYKTOpP MPENOCTaBISIeT IMOJIb30BATENSAM CaMHM CO34aBaTh COO-
CTBEHHBIE IPOLIEAYPhI OLIEHOYHBIX MEPOIIPUATHH Ha pa3HbIX YPOBHSX: KJlacc, IIKOJIa, paioH
U T.1. YHUKaJIbHasE OCOOEHHOCTH MPOEKTAa COCTOUT B TOM, YTO KPUTEpHATIbHBIE MOJEIN CO
BpEMEHEM MOTYT MEHSTHbCS Ha MPUHIMIAX IKCIEPTHBIX MHTEIUIEKTYaJbHBIX CHCTEM, UTO
MO3BOJIIET COBEPLICHCTBOBATh M OOBEKTHBHU3MPOBATH CIOXKHO (OpPMaIHU3yeMble 3KCHEpT-
HBIE NIPOLIEAYPHI OLIEHUBAHUS 00Pa30BaTENbHBIX PECYPCOB.
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BUOTI'PAD®USA

A, (Xerait Jlrogmuina bopucoBHa), paboTato B 00JaCTH HCIIONB30BaHUS MH(OPMAIIHOH-
HBIX 1 KOMMYHUKAIMOHHBIX TEXHOJIOTHI B 00pa30BaHNY, CIELUANIN3UPYIOCh HA pa3paboTke U
WCIIONIb30BaHUU CPEJICTB U METOJIOB O0YYEHHSI C MCIIOIb30BaHUEM MEHTAITBHBIX YYEOHBIX 110-
coOMii, IMCTAaHIIMOHHBIX TEXHOJIOTHI B 00pa3oBaHuu. PaboTato moueHtoM 6a30BOi Kadeapsl
MHPOPMATHKHA ¥ WH(POPMAIMOHHBIX TEXHOJIOTHHA B oOpa3oBaHmm KpacHospckoro rocymap-
CTBEHHOTO TIeJIarOrM4ecKoro yHuBepcutera T. KpacHosipcka. Kangupmar memarormueckux
Hayk ¢ 2000 roma. O61acTh MOMX HayYHBIX HHTEPECOB BKIIIOUAET TEOPHIO U MPAKTHKY 00yUe-
HUS MH()OPMATHKE, MaTeMaTuke, GU3HKe, a TaKkKe MHPOPMaTH3aLMK 00pa30BaHUsL.

S, (HapuyranoB Kupunn Huxonaesuu), pabotato B 006JaCTH MaTeMaTUKU M KOMIIbIO-
TEpHBIX HayK. SABistocs MaructpanToM Cubupckoro denepansHoro yHusepcurera r. Kpac-
Hospcka. O0J1acTh MOMX Hay4YHBIX MHTEPECOB IIPOTPAMMHUPOBAHNE U CO3aHHE NPHUKIATHO-
TO MPOTPaAaMMHOTO O0ECTICUCHHUS.

CLOUD PORTAL-DESIGNER FOR CONDUCTING EXPERT PROCEDURES F
OR ASSESSING EDUCATIONAL RESOURCES

L.B. Khegay', K.N. Narchuganov’

1Krasnoyarsk State Pedagogical University,
hegail@yandex.ru
2Siberian Federal University,
kirill-narchuganov@live.ru

The relevance of this work is due to the need to create automated systems for monitor-
ing the quality of educational resources to ensure the availability and effectiveness of evalu-
ation and competitive procedures in educational institutions.

In this regard, this study is aimed at the design and development of a cloud portal that
allows automation of competitive events in educational institutions.

The main idea of the created software product is the projectivity, openness and the pos-
sibility of its customization to the requirements and conditions of users [1].

The main result of the work is the creation of a cloud portal, available on the Internet
through the link http://ares-project.azurewebsites.net/. Unlike existing similar developments,
the created system is the applied software, providing a convenient tool for creating and
holding competitive events for any users [2].

Work materials can be useful for educational institutions of all levels and individual
communities that need automated systems for assessing educational resources.
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volkova.t@samsung.com

O06o3HaYeHa TEPMUHOJIOTHS W MPoOJIeMaTHKa pa3BUTHSA oOpa3oBaHus B oOmactu WH-
TepHeTa Benieil B Poccun. PaccMOTpeH OIBIT BHEAPEHHS NPAKTUKO-OPUEHTHPOBAHHOTO
Kypca mo VHTepHeTy Belied, peaJr30BaHHOTO B PaMKax COLUAIBHO-00pa30BaTENbHOTO
npoekTa «loT Akanemust Samsung» B MUPOA u MOTU.

[epBoe ycrpotictBo UuTeprera Bemeii (Internet of Things, 1oT) — TocTep, ynpasise-
MBI uepe3 MHTepHeT, 0BT mpomeMoHCcTprpoBaH Oonee 25 netr Hazan. Cellyac HHKOTO He
YIOUBUIIG MpoayKOuer MHTepHETa Bemel I MOTPeOUTENhCKOTO PhIHKA: OBITOBOM TEXHU-
KOM € IIPUCTABKOM «CMapT» WIU «yMHBIM JOMOM).

OpHako, Ans pa3BUTHS OSKOHOMHKH ToOpa3fo Ooiee axkTyaleH HHIyCTpHalb-
HeI/ipoMbinuieHHbI «HTepHET Bemel» (Industrial Internet of Things, 11oT), koTopsrit
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croco0eH B pa3bl MOBBICUTH MPOU3BOAUTEIBHOCTS TPYJa. DTO BBIIBUTAET TpeOOBaHUS CO-
BEPLICHHO JPYroro ypoBHS KaK K KBaNW(UKALMK CIELUAIUCTOB, TaK U K UCIOJIb3yEeMOMY
arnmapaTHOMY OOecIiedeHUS.

Tak, mpoBeaenHoe J’son & Partners Consulting B 2016 roxy uccnenosanue [1] moka3a-
70, 4TO B Hacrtosimee BpeMs B Poccun monmHouenssie lloT-cucteMsr oTcyTcTBYIOT: Oolee
99% ucnoab3yeMbIX B pacIpeesIeHHbIX CUCTEMAaX TeJIEeMETPUN YCTPOUCTB OKIIOYEHbI HE
K mnpomblnuieHHBIM miatdgopmam [oT, a K 3aKkpbITBIM NPONpPUETAPHBIM  anmapaTHO-
MPOrpaMMHBIM KOMIUIEKCAM € KpaifHe OrpaHUYEHHBIM (DyHKIIHOHAIOM.

MHoro 51 ceiiyac Ha peIHKE HHKEHEPOB, KOTOPbIE MOT'YT CIIPOEKTUPOBATh MU XOTA Obl
CO CTOPOHBI 3aKa3urKa IPaMOTHO MIOCTAaBUTH 3a7auy Ha pa3padotky lloT ycrpoiictBa? Yuar
T 5TOMY B By3ax? MHOTO JM CHCTEMHO M3JI0KEHHOW MHPOPMAIMK O 3TOH TeMaTHKe?

OueBuaHO, Y HAC OOJIBIIIE BOIIPOCOB, YEM OTBETOB HA HUX. ITO CTAJIO MPEATIOCHUIKON K
CO3JIaHHIO COIMATBHO-00Pa30BaTEIBLHOTO MPOEKTa JUIsl poccuiickuxX By30B — [oT Akanemus
Samsung [2].

TepmMuHoJOrUs

[pexne, yem roBopuTh 00 y4eOHOH MHporpamme, MOCBSILIEHHOW VHTEpHETY BelleH,
CTOUT AOTOBOPUTHECS O TepMHHOJIOTHHU. Ilockonbky «l/HTEpHET Bemei» B 3HAYMTENBHOU
CTETIeHH MapKETHHTOBOE Ha3BaHUE, ONPEAETINM, YTO Mbl TOHUMaeM oA HUM. MBI onpene-
nsieM ero Tak: «VHTepHeT Bemleil — 3To obecredeHne CBsI3M TaM, I/Ie 9TO paHblIe ObLIO0 He-
BO3MOXKHO MJIM 9KOHOMUYECKU HEIPHEKTHUBHOY.

MaTepHeT Bemei — 3T0 1EeNblid CTeK TEXHOJOTUH, Kak MpaBuilo, MPUMEHIEMbIN 1Jis 3a-
Jlad MOHUTOPWHTA WM yJaJeHHOTO YIpaBieHus ycTpoiicTtBamu. TunnyHei keiic: pa3opo-
CaHHBIE Ha OOLIMPHON TEPPUTOPUH JEIIEBbIC, BHIYUCIUTEIBHO clla0ble KOHEUHbIE yCTPOii-
cTBa Ha OarapeiHOM MUTaHWH, OOMEHMBarOIIHecs WH(OpPMaITHei ¢ cepBepoM (BO3MOKHO,
00J1auHBIM) TIOCPEICTBOM OSCIIPOBOHOMN CBSI3H.

IIpodsieMa MOATOTOBKH CHEIMATUCTOB

B Hacrosimiee BpeMsi, HMEIOIIHECS OTKPHITHIC OHIAMH-KYPChI', HMEIOT CIEAYIONIHE He-
JIOCTATKU:

1. Bennopo-crierndpuanocts (00ydeHHe paboTe TONBKO ¢ KOHKPETHBIMH YCTPOHCTBAMU
TIPOU3BOAUTEIS)

2. ®oKyc TOJBKO HA OJHOH-IBYX TeMax, HalpUMEp, B OTICILHOCTU CXEMOTCXHHKA,
KOMIIBIOTEPHOE 3pEHUE WM aHAIH3 TAHHBIX

3. He paccmarpuBaroTcsi kpaiiHe BakHBIE, crienndudeckne aisa MHTepHeTa Beme co-
BPEMEHHBIC TEXHOJIOTHU OECIIPOBOIHOM CBSI3U.

Takum o0Opa3oM, akTyallbHa KOHIIETIIIHS YYeOHOTO Kypca, KOTOPBIH OBl JaBaji CTYIeH-
TaMm 0a30BBIC 3HAHUSA HAa TeMy MHTepHeTa Beliel, U Ipu 3TOM ObUT ObI JOCTATOYHO CHCTEM-

! Create Your Own IoT Device Specialization (University of California, Irvine, USA), Architec-
turing Small IoT Devices Course (EIT Digital, Europe), Build Your Own loT Specialization (Univer-
sity of California, San Diego, USA), A developer's guide to the [oT Course (IBM).
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HBIM, YTOOBI J1aTh 3HAHUS O KXKJIOM U3 «3Taxeit» loT-cucrembl. O0s3aTenbHOE TpeOOBaHME
TaKoOT0 Kypca — MEeXIUCIHILIMHAPHOCTh: Pa3paboTIuK cucteM VHTepHeTa Bemeld oMUMO
HHPOPMATHKH, CXEMOTEXHHUKH, PaIHOICKTPOHUKH, TOJDKCH TaK)Ke ObITh 3HAKOM M C OCHO-
BaMHU 3KOHOMHKH, MeHekMeHTa, Ul-gu3aitna CoBpeMeHHbI cnenuanuct B oomactu UT
JIOJDKEH MMETh TpejcTaBiIeHne o0 3Tol ObicTpopa3BuBarolieiics B Poccun u mMupe uHIy-
CTpUH.

EcTb u npyroit acniekT, Kacaroluics METOI0JIOTUN 00y4eHuUs cTyieHTOB. C pa3BUTHEM
WH(POPMAIIMOHHBIX TEXHOJIOTUH YTIyONseTcs Crieruann3aius — HapacTaeT 3aMeTHBIN pas-
PBHIB MEXIY pa3paboTYnKaMH MPUKIATHOTO IPOTPaMMHOTO O0ECIICUeHHS, M pa3paboTIrKa-
Mu «xene3ay. C aToil Touku 3perus HTepHeTa Beme — 3T0 00J1acTh MepeceUeHHsI CIISITH-
AJMCTOB COBEPIIECHHO Pa3HBIX Mpoduiei. ITO MmaHC Ui CTYIESHTOB CHCTEMAaTU3UPOBATH
CBOM 3HaHUS W Ha MPAKTUKE omMpoOoBaTh T¢ 00IaCTH, KOTOPHIM B 6a30BO MporpaMMe yie-
JISJI0Ch HEMHOTO BPEMEHH: KTO-TO TIOTPYXKAETCS B CUCTEMHOE IPOrpaMMHPOBAHUE, a TIPO-
TPaMMUCTBI — OCBAUBAIOT CXEMOTEXHHUKY.

IoT akageMus — KPaTKo 0 IPOEKTE

[Iporpamma paccuntana Ha OJuH y4eOHBIN rofl. B mepBom cemecTpe CTyACHTHI H3Y4aloT
uHCTpyMeHTapuii «IHTepHeTa Beieit», pemas 5 yaeonsix KeticoB. Bo BTropom cemectpe —
paboTaroT HaJ HHAWBUAYATBHBIMH MTPOCKTAMH.

®duHan nporpaMMsl MpeArnoyiaraeT 3allUTy MPOEKTOB MEpe] 3KCIepTaMH U BpydeHHE
cepTHU(UKaTOB 00 yCIEIIHOM OKOHYaHWMHU Kypca. Jlydmme paboTbl CTYAEHTOB HOMHMHUDY-
I0TCsI Ha y4acTHE B MEXBY30BCKOM KOHKYpCE IPOEKTOB, KOTOPBII ¢ 3TOro roaa npuodpera-
eT enepanbHBI MacTad: HOBBIMH By3amu-napTHépamu cramu BIID (Mocksa), CIIOTY
(Cankr-IlerepOypr), HI'TY (HoBocubupck), Yp®Y (EkarepunOypr), KOV (Kazans),
IOVpI'Y (Yensbuuck), TYCVYP (Tomck), CBOY (SkyTck).

Bysam-naptHépaM mporpamMmsl Samsung MpeaoCTaBiIsIeT:

e MeToanueckrue MaTepHallbl Ui CTYAEHTOB U MpernoaBaTenei.

e Oo6opynosanue i Jlaboparopuu MuTepHeTa Bemel, B ToM yuciie 10 yaeOHbIX KOM-
TUIEKTOB, COJEPKALINX BCE HEOOXOAMMOE [UIsl CO31aHMsI MPOTOTUIIOB CUCcTeM. B kaxaoMm u3
komIiekToB — Habop Unwired Kit poccuiickoit kommanuu «becnpoBoaHble yCTpoHCTBa
(MHUKpOKOHTPOJIJIEpHBIE MOJYIIH, IPUEMOIIEPEAATINKH OECIIPOBOJHOM CBS3H, NaTYUKH, K-
TyaTophbl), U MOIIHBIN OJHOIIATHBINA KOMIBbIOTEp Samsung Artik.

e OOyueHue U MOJAEPIKKa IPEToAaBaTeNeil By30B, KOTOPbIE BO3BMYTCS 32 KypC.

Bce yueGHO-MeToIuueCKHEe MaTepHalibl, UCIOIb3YEMBbIE B ITpoLiecce 00YUEHUs, CO31aHbI
crienuanuctamMu MccnemoBatenbekoro meHTpa Samsung. Kypc moctpoen Ha m3ydennn Keii-
COB — OT MPOCTHIX K OoJjiee CI0KHBIM. Bee 3a1aun B3SIThI U3 peasIbHOM KU3HU.

Temartuka Kelicos:

1. MOHHUTOPHHT BIQ)XHOCTH U TEMIIEPATYpPhI HA (papMaLeBTHUECKOM CKIIAJIE.

2. Cucrema KOHTPOJISI JOCTyTa € JIEKTPOHHBIMU KIFOYaMHU.

3. AnanTuBHOE OcBelIeHHe oduca.

4. YMHBII MyCOpPHBIH KOHTEHHED (OpeaeNieHre YPOBHS 3alI0JTHEHHOCTH).

5. YMHas Teruna (ToJuB [BETOB U BKJIIOYEHUE CBETA 110 PACIIUCAHUIO).
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ITareiit Kelic — xomananbid. B Xoqe ero BBIMOTHEHUS MPENogaBaTelb UTPAeT POJIb 3a-
Ka34yuKa, a CTyJCHYECKON IpyIIe MPeICTOUT COCTaBUTh TEXHUYECKOE 3aJlaHue, pacupese-
JUTH 3aJa91 BHYTPU KOMaH/IBI U pemuTh uX. [logpoOHee 0 mporpaMmme MOXKHO MOYUTATh B
HameMm ojore [3].

Jlanee MBI paccMOTpHUM OTBIT TpoBeneHuss kypca B MUPDA B teuenue 2017-2018
y4yebHoro roga. MMUPDA cran omHAM W3 IBYX BY30B-TIAPTHEPOB MIJIOTHOTO 3aITyCKa IIPO-
rpammbl [oT Akanemusa Samsung, Hapsay ¢ MOTU.

OnbIT BHepeHus Kypca B yueOHy10 nporpammy MUPIA

JIByxcemecTpoBBIii (pakynbTaTB 1O VHTEpHETY Bellel TPOBOAWICS C OKTAODPS
2017 romga mist cTyAeHToB 3 U 4 KypcOB HampaBieHud moarotoBku «MHpopMaTnka U BEI-
YUCIUTENbHAsT TeXHUKa», «H}opMannoHHbIe cucTeMbl M TexHoJorum», «lIporpammuas
WH)XXEHEpUsD» U «ABTOMAaTH3allUsl TEXHOJIOTHYECKUX IMPOLIECCOB M MPOM3BOACTB». Ha KoH-
KypcHOH ocHOBe Obutn chopmupoBaHbl 5 Tpynn mo 15 yenosek (Bcero B mactutyTe UT
MUPDA obyqaercs 6omee 3000 cTyaeHTOB).

Bo BTOpOM cemecTpe mHTEepec oOydaromuxcs K TeMe MHTepHeTa Bemel mpuBel K IBYM
Ba)KHBIM, H3HAYAJIbHO HE3aIUIAHUPOBAHHBIM COOBITHAM:

e [lo 3ampocy CTyIeHTOB M MpernojaBaTeneil ObII OpraHU30BaH JIOMOJHHUTEIbHBIN
y4eOHBII Kypc M0 MPOrpaMMHUPOBAHUIO0 MUKPOKOHTPOJUIEpOB. Buaeo aToro kypca mocryi-
HO Ha HamieM Kanane YouTube [4].

e Cocroscs y4eOHBIN XaKaToH ¢ TpekoM 1o MHTepHeTY Bemien

MeXanCunIIMHApHOCTh Kypca HoTpeOoBana 00beANHEHUS YCUIINHA HE TOIBKO CO CTOPO-
HBI TIpenojaBaTeiel pa3HbIX Kadeap, HanpaBJIeHUH MOATOTOBKM M npoduieil. Ha xakaTone
CTYZIEHTHI CO3HATENBHO 3aSBIISUIM CMELIaHHBIE, MHOTONPO(QUIbHbIE KOMaHIbl, Ha MPAaKTHKE
OCBOWJIM TIPEUMYIIECTBO pa3JielieHns] TpyJa B KOMaHJE: KTO-TO PHCYeT UHTepQenc, KTO-TO
IPOrpaMMHUPYET CEPBEPHYIO YacTh, KTO-TO Pa30MpaeTcs ¢ MOAKIIOUCHUEM JaTYHKOB.

Emé onHO BakHOE HAOJIIOJEHHE HA XaKaTOHE: KypC OKAa3ajcs IO CHJIaM M CTyIeHTaM
1-2 kypcoB. M B 11€710M HE XBaTaJlO OMbITA U 3HAHUH, HO SHTY3Ua3M C JIUXBOU 3TO KOMIIEH-
CUPOBAJI.

[To uroram roma B MUPDA Obutn caenansl BBIBOJ, 4To Ha nporpammy «loT Axagemus
Samsung» cTOUT MPUHUMATH CTYACHTOB 2 Kypca, a BOT pacuéT Ha OakanxaBpoB 4 Kypca ce-
0s1 HE ompaBJall: CTYAEHTHl ObUIM MEperpy> eHbl OJHOBPEMEHHOW MOATOTOBKOM K 3aIlUTe
OakamaBpCKOI paOOTEHI.

HToru yuedHnoro kypca B 2017-2018 rr.

[lepssiit rox padotsr mporpammsl «loT Akagemus Samsungy crajg OTIMYHBIM IpUME-
POM BHEAPEHUS MEXIUCUUIUIMHAPHOTO MOAX0Aa U MPOEKTHON AEATEIbHOCTH B YHHUBEPCH-
tere. OrpOMHBIN MHTEpEC K TEMaTHKE KaK CO CTOPOHBI IIperojaBaTesiel, Tak U CTyJCHTOB
MTO3BOJIIII BEIHTH 3a TIpenensl popmMaTa 0OBIYHOTO Kypca.

Jnst cTyneHToB 3T0 OB HOBBIM ONBIT MOMCKA TEXHUYECKUX M apXUTEKTYPHBIX peLie-
HU, mporpaMmMupoBanus 10T ycTpoHCTB u cucTeM, MPaKTUYECKOH pabOTHI C HEMPEnCKazy-
€MBIM PEATTBHBIM (OKEJIE30M).
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Jns By3a OTKpBUIaCh BO3MOKHOCTH IPHUBJICUCHHS 3aMHTEPECOBAHHBIX CTYICHTOB K
HAYYHO-HCCIIEIOBATENbCKON NIESTeTIbHOCTH W Pa3BUTHs JlabopaTopuid mo Temaruke. Ha
npumepe MUPOA crano sicHo, uTo mpeaMeTHas obnacte VHTepHeTa Bemieit MOXKeT CTaTh
CBSI3YIOIIUM 3BEHOM Pa3InYHbIX HAYYHBIX KOJUIEKTHBOB. CBOIO crienuduKky B 1aHHOI 00Ma-
CTH HaILIU Bce BhITycKatomue kKadenpsr uacturyta UT. loT Axamemus 8 MHUPDA mocTe-
MEHHO CTaHOBUTCA IEHTPOM KOHCOJHIAIMH JIFOAEH, KOTOpble BbOpanu MHTepHET Bemen
KaK 00JIaCTh CBOMX MPO(ECCHOHANBHBIX U HAYYHBIX HHTEPECOB.

12 wrons B MockoBckoMm Llentpe HckycctBennoro MHTemiekta Samsung cocToUTCs
NEePBHI KOHKYPC MHANBHAYAIbHBIX CTYJeHUYECKHX MpoekToB Akaaemuu. Jlyumme 10 mpo-
€KTOB OXBATHIBAIOT PA3UYHYIO0 TEMATHKY, CBsI3aHHYI0 ¢ [0T: TeMaTnka mpoeKToB pa3linyHa,
HauuHasg 0T «YMHOTO JIOMay, ¥ 3aKaH4YHBasi 3APaBOOXPaHEHHEM, JIOTHCTUKON, MAPKETHHTOM
n Oe3omacHOCTBIO. [IprMepHO TONOBHMHA TMPOEKTOB SABISAIOTCA HAYYHO-HCCIIENOBA-
TEIbCKUMH, OCTaNbHBIE UMEIOT OM3Hec-HalpaBlieHHOCTh. [lo oIleHKaMm Xiopw KOHKypca,
CTaHeT MOHITHO, KAKUX 3HAHUH B paMKax Kypca He XBaTaeT CTyIEHTaM, H 4TO HeOOXO0IUMO
UCTIpaBUTh B yueOHOI mporpamme loT Axanemun B IepByIO ouepeb.
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2. Odurmaneeiii cailT npoekta [oT Akagemus Samsung [IJIeKTPOHHBIA pecypc]. — DIEKTPOH.
naH. — PexxuM mocryna: https://www.samsung.com/ru/iotacademy
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BUOTI'PA®UA

S, 1Ou Cretnana ['ernanbeBHa, paboTas pyKOBOAUTEIEM TPYIIITEI PA3BUTHS DKOCUCTEM
pEIIcHU B OTAENIe Pa3BUTHsI OW3HEC PEIICHHH, PyKOBOXY MpOorpaMMaMHi KOPIOPaTUBHOM
conmagbHON OTBETCTBEHHOCTH B MccnemoBarenmbckoMm meHTpe CamcyHr. O0mactp MOHMX
po(heCCUOHANBHBIX UHTEPECOB: 00pa30BaTeIbHbIC MPOCKTHI B 00JIaCTH HH(POPMAIIMOHHBIX
TEXHOJIOTHH B CPEIHEM M BBICIIEM 00pa30BaHUU; TEXHOJIOTHH JUCTAHI[MOHHOTO OOyUYEHUS,
pa3zpaboTka MporpaMMHBIX MPOAYKTOB. Mmero 10-1eTHuid ombIT pabOTHI MPEnoiaBaTeeM B
By3e. Kannunat Texunueckux Hayk ¢ 2007 roza.

51, BonkoBa TaTesiHa AJekcaHApPOBHA, pa0OTAI0 BEAYIINM CIICIIHAIUCTOM I10 TIPOTpaM-
MaM KOPIIOPAaTUBHOHN COIMAbHOM OTBETCTBEHHOCTH B lcciemoBaTeinhCKOM IIEHTpe Sam-
sung ¥ SBISIFOCH aBTOPOM y4eOHoM nporpaMmel mpoekta [oT Akagemus Samsung. O6nactb
MOUX TPOQECCHOHANBHBIX MHTEPECOB: MHPOPMATHKa W HMHXKEHEPHS B BHICIIEM TEXHHYeE-
cKoM 00pa3oBaHMHU, TexHOJNOrMM MHTepHeTa Bemieil, podoToTexHuka. Mmero 4-x neTHHi
OTIBIT pabOTHI IPETO/IaBaTeNIEM B BY3e€.
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1 YEAR OF «SAMSUNG 10T ACADEMY» STUDY PROGRAM
FOR RUSSIAN UNIVERSITIES

S.G. Yun', T.A. Volkova®

1Samsung R&D Center, Moscow,
svetlana.yun@samsung.com
2Samsung R&D Center, Moscow,
volkova.t@samsung.com

The article states terminology and problematics of education in the Internet of Things
sphere in Russia. It describes the experience of launching the practical study course on IoT,
in social education program Samsung IoT Academy in MIREA and MIPT.

The newest technological tendencies give us new challenges in higher educations. The In-
ternet of Things (IoT) technologies are among the top promising and profitable one, especially
in so-called Industrial Internet of Things sphere. However, Russian system of higher education
is too slow changing to follow the trends. How can students know about the basics of [0T?
Also, there is one more problem: programming (software) and engineering (hardware) are his-
torically separated from each other in Russian education tradition. How can the students en-
large their knowledge in the sphere which is not taught in their main program?

Samsung loT Academy project [1] is trying to answer these questions. We define Inter-
net of Things as «Applying connection where it was impossible or non-profitable before».

IoT academy project description

The study program lasts for 1 year. The first semester consists of 5 study cases taken
from real life examples. The students construct the prototypes of suggested loT devices by
themselves, like Warehouse monitoring system, Automated office lighting and the Smart
greenhouse. During the second semester the students work on individual projects and then
present them on big All-Russian projects contest. Since 2018, there are 8 new partner uni-
versities all over Russia: Saint-Petersburg, Novosibirsk, Ekaterinburg, Kazan’, Chelyabinsk,
Tomsk, Yakutsk.

Samsung provides the study program, training of the teachers and hardware sets consist-
ing of Samsung Artik microcomputer and Unwired Kits by Unwired Devices company (mi-
crocontrollers, sensors, actuators). You can read more about the study program in our Ha-
braHabr blog [2]. Next we describe the results of the course in 2017-2018 study year in
MIREA — one of two pilot universities for project launch as well as MIPT.

Experience of incorporating the iot course into study program

The course was introduced to students of 3-4 grade for Computer Science students.
5 study groups were formed. In the second semester, 2 previously unplanned events happened:

e By students’ request a special course on microcontroller programming was organized.
You can see the video lectures on our YouTube channel [3].
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e A students’ hackaton with [oT track was organized.

The interdisciplinary nature of the course requested uniting the efforts of teachers from
different departments. On the hackaton the students formed mixed teams, understanding the
division of labor in IT: someone programs server side, someone works with schematics and
someone designs the UL Interesting that the students of 1-2 grade showed big enthusiasm
during the hackaton, although they didn’t have enough knowledge. In the result, a conclu-
sion was made that it is possible to accept 2-graders into IoT Academy study course, while
4-graders are busy with doing their bachelors’ grading papers and they find it difficult to
visit an additional study course.

The results of 2017-2018 study year

The first year of Samsung [oT Academy served as a good example of interdisciplinary
approach and project-based education in university. For students it was a chance to search
for technical & architectural solutions, program IoT devices and work with new unpredicta-
ble hardware. For the university it was a possibility to motivate students and unite different
previously separated research groups. loT Academy in MIREA becomes a link between
people who chose IoT as a field of their professional and scientific interest.

On 12" July in Moscow Samsung AI Center there will be the first students’ projects
contest. The best 10 projects deal with different topics such as Smart Home, healthcare, lo-
gistics, marketing and safety. Half of projects are business-oriented, while another half is
R&D projects. According to the Jury evaluation of the projects, we well understand which
topics are missing in the current study program and what needs to be corrected in the future.
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SUPER-HIGH STRENGTH NANOSTRUCTURED AL-BASED ALLOYS
BY IN-SITU CRYSTALLIZATION OF RAPIDLY QUENCHED AMORPHOUS
PRECURSORS

S.Y.Kim', A.Y. Kim', H.J. Kim', M.H. Lee'
'Korea Institute of Industrial Technology, Incheon 21999, Korea

We report the methods increasing both strength and ductility of aluminum alloys
transformed from amorphous precursor. The mechanical properties of bulk samples
produced by spark-plasma sintering (SPS) of amorphous Al-Ni-Co-Dy powders at
temperatures above 673 K are significantly enhanced by in-situ crystallization of nano-scale
intermetallic compounds during the SPS process. The spark plasma sintered
AlI84Ni7Co03Dy6 bulk specimens exhibit 1433 MPa compressive yield strength and 1773
MPa maximum strength together with 5.6% plastic strain, respectively. The addition of Dy
enhances the thermal stability of primary fcc Al in the amorphous Al-TM -RE alloy. The
precipitation of intermetallic phases by crystallization of the remaining amorphous matrix
plays important role to restrict the growth of the fcc Al phase and contributes to the
improvement of the mechanical properties. Such fully crystalline nano- or ultrafine-scale
Al-Ni-Co-Dy systems are considered promising for industrial application because their
superior mechanical properties in terms of a combination of very high room temperature
strength combined with good ductility.

I. Introduction

Many studies have been performed for producing light weight and high strength alloys
with the aim of developing new materials for high performance transport systems and
energy conservation. In particular, high strength aluminum-based alloys are gradually
substituting steel and cast iron in automotive and aerospace industries to reduce the weight
of the vehicles in order to decrease fuel consumption [1, 2]. Along this line, several methods
have been tried such as heat treatment and grain refinement to improve the strength of
aluminum alloys. Moreover, rapid solidification, mechanical alloying or high pressure
deformation have been recently used to produce high strength aluminum alloys [3—5].

II. Methods

Alloy ingots with nominal composition of A184Ni7Co3RE6 (RE: Y, Gd, Dy) (at%) were
prepared by arc melting under Ar atmosphere (purity 99.99%). To improve the homogeneity
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of the alloy buttons, they were re-melted four times. Typical mass losses of the samples
were less than 1% of the initial mass. The arc-melted samples were crushed into small
pieces and inductively re-melted in a fused silica tube, followed by ejecting with an over
pressure of 35 kPa through a nozzle onto a rotating copper wheel of melt spinning
equipment (Samhan vacuum SV-RSP202) with a surface velocity of 40 m/s to obtain
amorphous ribbons of the alloys. The resulting ribbon samples had a thickness of about 20
pm and a width of about 3 mm. Al-Ni-Co-Dy amorphous powder was produced by high
pressure gas atomization and the amorphous powder particles with a size of under 25 pm
was used for consolidation into bulk samples with 20 mm diameter and 10 mm height by
spark plasma sintering (SPS) with tungsten carbide die [SCM SPS-1050, heating rate
100 °C/min, pressure 500 MPa, time 5~7 min] The thermal stability of the samples was
studied by differential scanning calorimetry (DSC) [TA Instruments DSC-Q100] in
isochronal and isothermal modes. The isochronal DSC scans were performed at different
heating rates of 5, 10, 20, 40 and 80 K/min. The isothermal DSC studies were carried out at
annealing temperatures of 528, 533, 538 and 543 K. Structural characterization was done by
X-ray diffraction (XRD) with monochromatic Cu-Ka radiation [Model D/Max 2500PC
Rigaku] and transmission electron microscopy (TEM) [JEM-2001F].

II1. Results

Figure 1 shows compressive true stress-strain curves of the SPSed AI84Ni7Co3Dy6
bulk samples fabricated at different sintering temperatures from 553 K to 703 K. The
samples sintered at 673 K exhibit the highest yield strength and maximum strength about
1433 MPa and 1773 MPa with 5.6% of plastic strain, respectively. The plastic strain of the
samples sintered at 703 K increases up to 7.2%, but the yield strength and maximum
strength drop to 1068 MPa and 1255 MPa, respectively. The yield strength is lowered to
926 MPa and there is no discernible plasticity for the samples sintered at 603 K. The
absence of plasticity is comparable with the findings for typical Al-based metallic glasses
[6, 7] and nanocrystalline alloys [8]. The tendency of improving the strength by increasing
the sintering temperature from 603 K to 673 K corresponds to more pronounced
crystallization of a-Al phase, which shows matched results to the crystallization behavior
and structural analyses during heating of Al84Ni7Co3Dy6 amorphous powders. The
strength increasing through multiphase crystallization in Al-based metallic glass can be
explained by composite effect of refined microstructures. Kim et al. reported that the
maximum strength could be obtained at the around 20~30% vol.% of nanocrystalline fcc-Al
and the maximum strain reached at 20 vol.% in AIYNiFe amorphous alloy [9]. When the
SPS temperature of AI84Ni7Co3Dy6 amorphous powder is relatively low temperature
(~653 K) the strength and strain increase as increase volume fraction of nanocrystalline fcc
Al (~63%). However, although ductile a-Al phase is present below 673 K, the size and
volume fraction of this phase are not sufficient to improve the plastic deformability of the
composites containing an amorphous phase. When the SPS temperature increased to
~673 K, the crystallization of nano-size intermetallic phases (around 10 nm) is mainly
contributed to the strength enhancement.
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Fig. 1. Room temperature true stress-strain curves

of SPSed Al84Ni7Co3Dy6 bulk samples processed

at different sintering temperatures; the inset image

shows typical SPSed Al84Ni7Co3Dy6 bulk
samples
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BbIGOP KHHEMATHUKOM CXEMbI HCIIOJTHUTEJIBHOI'O MEXAHU3MA
U UICTOYHUKOB NH®OPMAIIMA ABTOMATHYECKON CUCTEMBI
MONEPEYHOMN CTABMJIN3AIIMM OCTOBA
KPYTOCKJIOHHOI'O TPAKTOPA

Kim Weon Woong, C.IO. buiasik, B.A. Kum, U.C. Ca3onos, E.1. MapykoBn4

I'Y BIIO «benopyccko-Poccuiickuil ynugepcumemy (2. Mozunes, Pecnyonuka benapycs),
brutea@rambler.ru

Ha ocHoBe aHanmu3a uU3MEHEHMsI HOPMAaJbHBIX PEaKIUil OMOPHOW MOBEPXHOCTH KOJIEC
TpaKTOpa, MPHU ero paboTe Ha CKIOHE, MPeIaracTcs KHHeMaTnIeckasi CXeMa UCIIOTHUTEIb-
HOI'0 MEXaHH3Ma M MCTOYHUKU WH(POPMAIMM aBTOMATHYECKOW CHUCTEMBI MOMEPEYHON cTa-
OMIIM3allMH OCTOBA KPYTOCKJIOHHOTO KOJIECHOTO, MOBBIIMAOIIHE 3P(HEKTUBHOCTD CHCTEMBI
CTaOMJIM3AlHH.

M3MeHeHne MONOKEHUSI OCTOBAa KPYTOCKIOHHOTO TPAaKTOpa C HCIIONB30BAaHUEM IMIap-
HUPHBIX YETHIPEX3BEHHUKOB WM OOPTOBBIX IOBOPOTHBIX PEAYKTOPOB CYIIECTBEHHO
YCJIOKHSIOT KOHCTPYKIIMIO UCIIOJHUTEIBHBIX MEXaHU3MOB U alTOPUTM YIIPABICHUS CHUCTE-
MBI BEpTHKAIBHON cTabunu3anuu octosa [ 1, 2].

PaccmoTpum cxeMy TOJOXKEHHSI TPaKTOpa Ha CKIOHE 0e3 aBTOMATHYECKOH CHCTEMBI
BEPTHKAIILHOM cTaOuIu3aIuu ero ocrona (puc. 1).

YpaBHEHUsI CTATHYECKOTO pPaBHOBECHS TpaKTopa Ha ckiioHe (puc.l) Oe3 aBToMarHue-
CKOH CTaOMIIN3aIliH €TO OCTOBA MPEACTABUTCS B BUJIE:

d>My,=G-0,5-B-coso+G-h-sina—Y,-B=0;

(1)
d>Mp =G-0,5-B-cosa—G-h-sina—Y,-B=0,

rne G — Bec TpakTopa; B — momepeuHas 0aza TpakTopa; /# — BBICOTA IOJIOKEHHS LIEHTPA
Macc TPakTOpa OTHOCHUTENBHO OMOPHOM MOBEPXHOCTH; O — YroJl HakjJIOHA MOBEPXHOCTH
CKJIOHa OTHOCUTEIILHO TOPU30HTAIILHOM MJIOCKOCTH.

IIpenenbHbIN yroy ckJIOHA O, IPU KOTOPOM COXPAHSIETCS YCIOBHE CTaTUYECKOIO paB-
HOBECHSI TPAKTOPA, oNpeneseTcs no popmyie:

o = arctg

0,5-h @

260



ENGINEERIG SCIENCES, NEW MATERIALS AND EARTH SCIENCES (workshop C)

U3 ypaBHeHwuii cratnueckoro pasHoBecus (1) nmeem:

v _G-0,5-B-cosa+G-h-sina
1= B
B

(3)
_G-0,5-B-cosa.—G-h-sina

B

h

Puc. 1. Cxema KOJIECHOTO TPaKTOpa Ha CKJIOHE
0e3 cHCTeMBI MOTIEPEYHON CTa0MITN3aIe 0CTOBA

Torzxa, YToJl HakKJIOHa CKJIOHA, IpU KOTOPOM co6mog1aeTcs1 CTaTUYCCKOC PAaBHOBECUC
TpaKTOpa Ha CKJIOHE, paBCH:
0,5-(%-G-Y,)-B

o= arct, <arct .
S LAY £0,5h

“4)

3HaueHusI MpeNeIbHBIX KacaTelIbHBIX CHJI BEIYIINX KOJEC Ui TpakTopa 4x4 1o ycio-
BHSIM X CIICTUICHHSI C IOBEPXHOCTHIO CKIIOHA PABHEI:

~G-0,5-B-cosa.+G-h-sina

Fl B '(pcuI’
(5)
G-0,5-B-cosaa—G-h-sina
F2: B '(Pcu2’

Pey1 s Peyr — KOOQPHUIUMCHTEI CLETUICHHH BEAYIIHX KOJIEC C MOBEPXHOCTHIO CKIIOHA.
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MakcuManbHas KacaTteiabHasl CHJIa TATH, peanu3yeMas BeIyIIUMU KOJecaMu TpakKTopa
4x2, TI0 YCIIOBHSM HX CIICTUICHHS C TIOBEPXHOCTBIO CKJIOHA paBHA:
G-0,5-B-cosa.—G-h-sina

“Pey -
B Y

Fmax:FZ'(Pcu: (©)
ITosTOMY, TIpH OTCYTCTBUH CHCTEMBI aBTOMAaTHYCCKOH CTAaOWIM3alMK OCTOBA IS pea-
JIU3AI[UM MaKCUMAJILHOW CHIIBI TSTH BEAYUIUMH KOJIECAMU TPAKTOPA, MO YCIOBUAM UX CLEI-
JIEHHsI C IOBEPXHOCTHIO CKIIOHA HEOOXOAMMa OJIOKUPOBKA MeXKoJecHOTo nuddepermnnana.
YcnoBue, NCKITIOYAIOIIEE CIIOJI3aHNE TPAKTOPA OTHOCHTEIHLHO TTOBEPXHOCTH CKJIOHA, 3a-
MUIIETCS B BUC:
Yo 95 =1 +1,) 95 >G-sina. G-cosa>G-sina. @)
PaccMoTpuM ycClioBHE CTaTHYECKOTO PAaBHOBECHS TPAKTOpa MPH aBTOMATHYECKOH Bep-
TUKaTbHOW CTa0WIIM3AIMY €T0 OCTOBA Ha CKIIOHE (pucC. 2).

v

Puc. 2. Cxema TpakTopa Ha CKIOHE C BEPTHUKAITEHOM
cTa0mIM3aIuei ero ocToBa

3anuiieM ypaBHEHHME CTaTU4YE€CKOI'O paBHOBECHS TPAKTOpa JUIsl CXEMBI, MPEACTaBICH-
HOI1 Ha puc. 2:

cosa
5 ®)
cosa
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W3 ypaBHeHui1 ctaTnyeckoro paBHoBecus (8) nmeeM:

hy,
e ©)
Y,-=0,5-G-cosa.

CraenoBatenbHO, MPH HAJIWMYHH aBTOMAaTHYECKOW BEPTHKAJILHON CTaOMIM3allMKd OCTOBA
TpPaKTOpa HOpMaJIbHbIE PEAKLUU OMOPHOM MOBEPXHOCTH KOJIEC MO €ro 0opTam Bcerzaa pas-
Hel. [IpenenbHblEe KacaTeNbHBIE CHIBI BEIYIIUX KOJEC, IO YCIOBUSM HX CLEIUICHHA C
HAKJIOHHOW OMOPHOH IMOBEPXHOCTHIO OyIyT PaBHBI:

K=F,=0,-0,5-G-cosa,

rae (pCM - KOB(I)(i)I/ILII/IeHT CHCIICHUA KOJIEC C OHOpHOﬁ MOBCPXHOCTBIO CKJIOHA.

OTMeTHM, YTO IPU BEPTHKAILHOW CTAOMJIM3AI[MM OCTOBA TPAKTOpa BEC KOPIyca aBTO-
MOOWJISI HE CO3/1aeT OMPOKHUIBIBAIOIIETO MOMEHTa OTHOCHTEIBHO TOYKHM KOHTaKTa KOJe-
ca O (puc. 2), HaXOSILEroCs HUKeE 110 CKIIOHY.

CrieioBaTeNIbHO, MPU BEPTUKAJILHONW CTAOMJIM3AI[MM OCTOBA KPYTOCKIIOHHOT'O TPAaKTOPa
Ha CKJIOHE OIPOKHUBIBAIONINI MOMEHT OT CHJIBI BECA €r0 OCTOBA MOMEHT OTCYTCTBYET.

[MosTOMy Ansl yIpOIIEHHs] KOHCTPYKIIMM HMCIOJHUTEILHOIO MEXaHWU3Ma aBTOMaTHYe-
CKOM CHUCTEMBI CTAOMIIN3AIMH JOCTATOYHO MPOU3BOUThH TOJIBKO CTAOMIIN3AIMIO BEPTHKAIb-
HOTO ITOJIOKEHUS OCTOBA Ha CKJIOHE (puc. 3).

Ha puc. 3: puc. 3a — UCHONHUTENBHBIN MEXaHH3M CTAOWIM3alHK OCTOBA TPAKTOpa C
MTOMOIIBI0 peyKTopa; 30 — MCHIOTHUTENBHBIH MEXaHU3M CTaOWIN3allid OCTOBA TPaKTOPa,
BBITIOJTHEHHBIN 10 THITY «OOPaTHBIN MasTHUK; | — MaTYMKK U3MEPEHHsS CWII, 2 — IIApHUD
KPEIUICHUS] OCTOBA TPAKTOPa K MOCTY; 3 — 3aJIHUI MOCT.

0
5

Puc. 3. Cxembl MexaHHM3Ma NONEPEYHOI
CTa0MIIM3allii OCTOBA KPYTOCKIOHHOTO
TPaKTOpa Ha CKJIOHE
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BoiBoabI

1. OnTUMaNBHOM CXEMOW HCIIOIHUTEILHOTO MEXaHW3Ma aBTOMATHYECKOW CHCTEMBI
BEPTUKAIBLHOW CTAOMIIU3AIMA OCTOBAa TPAKTOpa SIBISETCA CXeMa «OOpPATHBIM MasTHUKY,
MO3BOJISTIONIMNA pa3MelIeHue HCTOYHUKOB HH()OpMAIIMU BBIAAIONINX 3JEKTPHUECKHE CUTHA-
JIbl, IPONOPLIMOHAIBHBIX BEPTUKAIBHBIM PEAKLUAM ONOPHOM IOBEPXHOCTH KOJIEC TPAKTOpA
Ha CKJIOHE.

2. Ucnionp3oBanne wHGOpManuu o0 M3MEHEHWU OMOPHBIX pEaKIHid KOJec TpaKTopa B
aJITOPUTME aBTOMATUYECKON CHCTEMbI BEPTUKAILHOU CTa0MIIM3AIMK OCTOBA TPAKTOpPA T03-
BOJIUT CYIIECTBEHHO MOBBICUTH €T0 3()()EKTUBHOCTb.

JIMTEPATYPA

1 A.c. 753682 CCCP, MKW’ B 60 G 19/06. CrabunusaTop 0CTOBAa KOIECHOH MAIIMHBI /
N.K. TamxumypanoB. — Ne 2110666/27-11; 3asen. 07.03.75; ony6u. 25.04.81, Bron. Ne 15. —4 c.A.c.
753682 CCCP, MKW’ B 60 G 19/06.

2 YcTpoHCTBO JUTs BRIPaBHUBAHUS OCTOBa TpaHcmopTHoro cpeacrtsa / 0.H. fpmames, FO.I'. Ca-
Mapuenko, B.C. unkun u B.®. Tarapunos — Ne 3619149/27-11; 3assn. 07.04.83; onyou. 15.10.84,
Bron. Ne 38. -5 c.
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A, Kim Weon Woong sBisitock MaructpantoM Kadeapsl «TexHudeckas: sKCIUTyaTamnus
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nuka benapycs) yHUBEpCHUTET.

Tema nccnenoBanuii: «Co3gaHne TEOPETUUECKUX OCHOB aBTOMATHYECKON CUCTEMBI BEp-
TUKAJIBHOW CTa0MIM3alMU OCTOBA KPYTOCKIOHHOTO KOJIECHOTO TPAKTOPay.

51, Kum Banepwuii AHapeeBud, JOKTOP TEXHUIECKUX HayK, mpodeccop, kKadenpsr «Tex-
HU4ecKas skcIutyatanust asromoomneit» I'Y BIIO «benopyccko-Poccuiickuil ynusepcureT»
(r. Morunes, Pecniy6nuka benapycrk) yausepcuter. CriequaincT B 00IacTH « ABTOMaTHYe-
CKHE CHCTEMBI YIIPaBIECHHS JBUKEHUEM KOJIECHBIX MaIIH».

A, buneik Codbs FOpbeBHa, acnupanT kadenpbl « TexHUUecKas IKCILTyaTalusi aBTOMO-
ouneii» I'Y BIIO «benopyccko-Poccuiickuii yauBepcuret» (r. Morunes, Pecny6nuka be-
Japych) YHUBEPCUTET.

51, CazonoB Urops Cepreesud, pexrop I'Y BIIO «bemopyccko-Poccniickuii yHuBepcu-
tet» (r. Morunes, PecniyOonmuka Benapych) YHUBEpCHTET, TOKTOp TEXHHYECKHX HAyK, MPO-

deccop.
Cnenunanuct B o0macti «/lMHaMHKa KOJECHBIX U TYCEHHYHBIX MAIIHH»

S, Mapykosuu Eprennit UrnarseBuu, akagemuk HAH Pecriy6nuku benapych, 3aBeny-
ot tabopatopueit nuactutyta Texnonoruu meraioB HAH PB (r. Morunes).
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ACTUATING MECHANISM AND INITIAL DATA SOURCE
OF THE ALGORITHM OF AUTOMATIC VERTICAL ROLL
STABILIZATION SYSTEM OF HILLSIDE TRACTOR FRAMEWORK

Kim Weon Woong, V. Kim, S. Bilyk, 1. Sazonov, E. Maroukovitch

State Institution of Higher professional Education “Belarusian-Russian University”
(Mogilev, the Republic of Belarus),
brutea@rambler.ru

When the framework of the hillside tractor is stabilized vertically on the slope the over-
turning couple of weight force of its framework does not occur. That is why to simplify the
construction of the actuating mechanism of the automatic stabilization system it is enough to
stabilize the vertical position of the framework on the slope.

Thus the “inverted pendulum” scheme using force measuring sensors in the contact of
the wheels of the wheeled tractor is most preferable for the vertical stabilization automated
system of wheeled tractor framework.

REFERENCES
1. Gadzhimuradov, I. The Framework Stabilizer of the Wheeled Vehicle (in Russian).
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YCJIOBUA PUSNYECKOI'O B3PbIBA
JETOHAIIMOHHBIX HAHOAJIMA30B

A.JL. Bepemarun

Buiickuii mexuonozuueckuit uncmumym AnmI'TY, buiick val@bti.secna.ru

Jeronanmmonnbsie HaHoamMassl (JJHA) paccMoTpeHBI Kak cdepHuecKue JacTHIBI, CO-
IeprKaIye a3oT | BOJAOPOJ BHYTpH HojiocTr o nasiaeHrneM 2000 atM. Omucansl yCIoOBHS,
MPUBOJSAINNE K UX (PU3UICCKOMY B3PBIBY.

Cgpoiicta IHA oTnmuaroTcs Mo KOMIUIEKCY (BU3MKO-XUMHUYECKHX CBOWCTB OT TEXHUYE-
CKHUX U TpHUPOAHBIX anMaszoB [1]. PacueTsl mokazanu, 4To rasbl, 3aKIIOUYEHHBIC BHYTPU OT-
nenbHbIX yactun JIHA (a30T u BOIOpPOX), JOMKHBI HAXOAMTHCS IO JABICHUEM OKOJIO
20 MIla npu komHaTHO# Temmeparype [1] Ha ocHOBaHHMH COOTBETCTBYIONUX PacUETOB ObI-
Na JaHa OLEHKAa PACTBOPUMOCTH BOAOPOJA M a30Ta B JKMAKOM amMase — 3,84 cM’/r u
3,38 cM>/T COOTBETCTBEHHO. IIpeanonoxxuB, 4TO MOHWXKEHHasl MIOTHOCTh vactul JJHA
nuameTrpoM 5,1 HM, BRI3BaHA HAIMYUEM CHEPUUECKUX IYCTOT MOTyYHUM, YTO B STOM CITydae
00BEM TyCTOT MOMKeH cocTaBiaTh 1- 3,21/3,515 = 0,087 umm 8,7%. Jnsg gactumer JTHA
nuametrpoM 5,1 HM u 00béMoM 69,4207 HM® 00BEM MOJIOCTH Oynet cocraBisTh 6,0396 M
U COOTBETCTBOBaTh cepe auamerpoM 2,26 HM. TosmmHa CTEHKM OyIET COCTaBJIATH
1,33 um umu Heckoubko Oonble 8 mmH cBsizu C-C (0,154 HMm).

Crnenyer otmetuth, uto JIHA 00Opa3syercss B TaKHMX K€ YCIOBHSAX, YTO M KAIUTU MPUHIIA
Pynepra (KIIP, 3akaneHHOro cTekia), oOpa3yeMbie MpH IMOMAJaHUM B BOJY Kareidb pac-
TUTABIIEHHOT'O CTEKJa. YacTHIBI TAKOTO CTEKJIA XapaKTePU3YIOTCSl BHICOKIMH BHYTPEHHUMH
HaNpsOKEHUSIMA. BenieicTBre 3TOro CTeKIIo 001ajaeT He TONBKO MOBBIIEHHBIMU TPOYHOCT-
HBIMH XapaKTePUCTUKAMH, HO ¥ BBICOKOHW XPYMKOCThIO. CKOPOCTh pa3pyIleHHs] TaKHX Ya-
crurt gocturaer 1500-1800 m/cek, uro Ommke kK ckopoctu AetoHanuu BB [2]. beio ycra-
HOBIIeHO [3], uto KIIP xapakrepu3yroTcs BRICOKUMH CKUMAIOLIINMHE HANPSHKEHUSIMHU Ha I10-
BepxHoctu (100-160 MIla) u pactsaruBatontumu HanpspkeHusamu (50-80 Mlla) B siape [4].
ConocraBum cBoiictBa JJHA u KIIP. Bennuuasl MUKpOHANPsDKEHUI M DHEPTOHACHIIIEHO-
ctu JIHA u KIIP npencrasiens! B Tabiumax 1 u 2.

s ITHA ypoBens MukpoHanpspkenuit coctapisier 10 I'lla [1], yTo Ha mopsaok mpe-
BBIIIAET YPOBEHb CKUMAIONINX MUKPOHANPSDKEHUN y 3aKaleHHoro crekia. [IpuHumas Bo
BHHUMAaHHE, YTO CXXUMAIOIINE HANPSHKSHHS MPEBBIMIAIOT PACTATHBAIONINE IS 3aKaJICHHOTO
CTEKJIa OT JABYX JIO MATH Pa3, TO MOXKHO MPEINOI0KUTh, UTo 1 JJHA BenmnuumHbBI coxuma-
IONUX HampsHKeHUH OyIyT HaxXoIuThCcs B auamasoHe ot 6,7 mo 8,3 I'lla, a pacrsaruaro-
mumx — ot 3,3 mo 1,7 I'Tla.

W3 npencraBieHHBIX JAHHBIX CIEAYET, YTO IO BeJIWYMHE 3anaceHHou sHeprum JTHA
ycTynaeT Toyibko BB, mockonbky u3osiTouHast sueprus JJHA KOHIEHTpUpPYETCs Ha TpaHulle
pazaena amopdHOM M KpUCTALTHUECKOl (a3, a y BB — B xumuueckux cBsa3sax. B cBs3u ¢
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MPEACTABICHHBIMU JTaHHBIMU MOKHO NPEANONIOKHUTh, YTO pa3pyllICHUE WIH YMEHBIICHHUE
TOJIIIMHBI CKUMAFOIIEH KpUCTAITHYecKoi o0omoukn yactur JJHA MoxkeT mpuBOIUThE K UX
B3PHIBHOMY pa3pylLICHHIO.

Tabnuna 1 Tabmuna 2
Metactaduiabnocts JTHA u KITP JHepProHachIeHHOCTh
[TnotHOCTH
O6paszen Mukporanps- | Herod- 3amaceHHoi
skenusi, MITA HUK O6pazen Hcrounuk
SHEPIHH,
THA, 4 6av | 10000 (cym- | 1 MJbxc/w
Mapﬁoe) 3akajieHHOE 0.06-1.0
CTEKJIO ’ ’
KIIP, cxumaro- | 100-160/50-80 4 CrunaBbl
mue / pacTAru- C IaMATHIO 10 5
BAIOIME Hamps- (hopMBI
JKeHHA Asujg cBUHIIA
mpu 50% 10000
IUIOTHOCTH
JHA 1375% -
8525%*

* pacuer ObUT IIpoBeseH Ut ropomka JJHA ¢ HacklmHO# mioTHOCTBI0 0,5 r/cM’ i SHTaNbIHeH
obpazoBanust 2 750 xJlx/kr [1].
** pacuert i yactuibl JJHA miotHOCTRIO 3,1 /oM’

W3 ananusa paHee omyOJIMKOBaHHBIX AAaHHBIX ClieAyeT, uyTo ¢usndeckuil B3peiB JHA
HMeJ MECTO:

1. IIpu MexaHHYeCKOM pa3pyIIEHUH B MIJIaHETApHON MENIBHUIIE ¢ yCKOpeHueM 60 g;

2. B pe3ynbpTaTe XUMHUYECKON peakIu B peakiuu ¢ BogopoaoM mpu 573 K [1],

3. Ilpu aHOTHOM OKHCJIEHHH B 3JIEKTPOJIUTE XPOMHUPOBAHUSL.

4. B mponecce ropeHus KOHAEHCHUPOBAHHOIO COCTaBa. Tak, Mpolecc FOPEHUs CMECH
autputa Hatpus ¢ JJHA (CBC mporecc B pacuere Ha oOpazoBaHre KapOoHATa HATPHUS) CO-
IIPOBOXACTCS MHTCHCUBHBIM JUCIEPTUPOBAHUEM IO CPAaBHEHHUIO CO CTOPAaHHUEM CMECH C
AKTUBHUPOBAHHBIM yTJIEM.

5. JleficTBue na3epHOro M3NMy4YeHHUs U TOTOKa 3eKTpoHoB — Ob6nyuenue JHA ¢otona-
mu umirysibcHoro Nd:YAG nazepa ¢ aymHoi BosHbl 1064 HM, IPUBOAMIO K OypHOMY pas-
noxenuto JJHA [5]. K Takomy ke ¢pusnueckoMy B3pbIBY MPUBOIWIO U OOMyYEHUE YACTHUI]
JAHA nmy4xoM 35IeKTPOHOB B 3JIEKTPOHHOM MHKPOCKOIIE.

OtMmeruM compotuieHue JJHA mporeccam KoMmakTupoBaHus U crekaHus. Ilpu uzy-
YeHUH BO3MOXXHOCTH cniekanus JJHA craBunacek 3amaya noiaydeHus: MaTepuajia ¢ aHOMaslb-
HO BBICOKOH TETJIONPOBOAHOCTBIO MOHOKPHUCTAIMUECKOro anmasa. st storo rerepodas-
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Hyto cucremy JJHA HyxHO npeBpaTUTh B ToMO(a3HyI0, YCTPaHUB BHYTPEHHHE HANIPSKEHUS
Y BBICOKHI NMOTEHITHANbHEINA Oapbep. MHOTOUNCIIEHHBIE MTOTIBITKH, HApuUMep, [6] He mpuBe-
JIM K CO3JIaHUIO Takoro Marepuana. OueBHIHO, U OCYILECTBIECHUS TaKOTrO MpoLecca KoM-
MaKTUPOBAHMS CIIEyeT yUUThIBaTh BEICOKOHANPSDKEHHY0 npupony dactun JHA.

Taxum o0pa3oM, 3amaceHHast HEPrus JEeTOHALMOHHBIX HAHOAJIMAa30B IIPH HAPYIIECHU
OanaHca MeXIy CXMMAIOIIMMH HaNPSDKEHUSIMH KPUCTAIUIMYECKON 000JIOUKU M PaCTSTUBa-
IONIMMH HampspDKeHUsIMH aMop(dHOW a3kl sipa U ra30BbIX BKIIOYEHUH B pe3yibTaTe Mexa-
HUYECKUX BO3ACUCTBHI, OJPHIBA, TOPEHUS, HMITYJILCHOTO paciiupeHus aMophHOH (hasbl U
JpyTuX MOJOOHBIX BHEIIHMX BO3JEHCTBUH, MOXKET OCBOOOXKIAThCA B BUAE (DU3NYECKOTO
HAHOB3pHIBA.
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1. Bepemarua A.JI. CBoiicTBa METOHAIIMOHHBIX HAHOAIMa3zoB. AJT. roc. Tex. yH-T, bBTU. —
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51, Bepemarun Anexcanap Jleonnmosnud, paboTaro B 006JaCTH HAHOMATEPHAJIOB U HAHO-
OHMOJIOTUH U CHIEIHATH3UPYIOCH B O0JIACTH M3YUYCHHUSI CBOMCTB M IPUMEHEHUS JIETOHAI[HOH-
HBIX HAHOAJIMA30B.

Paborato 3aBenyromuM kadeapoil o0Iiield XMMHUU M 3KCIEPTH3bI TOBApOB B buiickom
TEXHOJIOTMYECKOM MHCTUTYTE ANTAaiCKOro rocyAapCTBEHHOTO TEXHUYECKOI'O YHUBEPCHUTE-
Ta, r.buiick. Mos xeHa Ilak Hatanua JIMmuTpreBHa U3 CeMbU ACIIOPTUPOBAHHBIX KOPEULIEB
¢ Jampaero BocToka.

Joxtop xummdeckux Hayk ¢ 2004 roma. O6nacTh HAyYHBIX HHTEPECOB BKIFOYAET IPH-
MEHEHHE HAHOMATEpUANOB [UIl PEryJMpoBaHMsS MEMOpaHHBIX MPOLECCOB B HHTEpEcax
CEJIBCKOTO XO035IICTBA U MEULMHEI.
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CONDITIONS OF PHYSICAL EXPLOSION
OF DETONATION NANOALYLAMES

A.L. Vereshchagin

Biysk Technological Institute of AltSTU,
Biysk val@bti.secna.ru

Detonation nanodiamonds (DND) are considered as spherical particles containing nitro-
gen and hydrogen inside the cavity at a pressure of 2000 atm. The conditions leading to their
physical explosion are described.

The properties of DND differ in the complex of physical and chemical properties from
technical and natural diamonds [1]. Calculations have shown that gases enclosed within in-
dividual particles of DND (nitrogen and hydrogen) should be at a pressure of about 20 MPa
at room temperature [1]. Assuming the reduced density of DND particles 5.1 nm in diame-
ter, caused by the presence of spherical voids, it was finding that in this case the volume of
voids should be 8.7%. For a 5.1 nm DND the cavity diameter is of 2.26 nm. The wall thick-
ness will be 1.33 nm.

It should be noted that the DND is formed under the same conditions as the drops of
Prince Rupert formed when water droplets of molten glass enter the water. The particles of
such a glass are characterized by high internal stresses.

For the DND, the microstress level is 10 GPa [1], it can be assumed that for the DND,
the compressive stresses will be in the range from 6.7 to 8.3 GPa, and the tensile stresses
will be from 3.3 to 1.7 GPa.

It can be assumed that the destruction or reduction of the thickness of the compressing
crystal shell of the DND particles can lead to their explosive destruction.

From an analysis of previously published data it follows that a physical explosion of the
DND took place:

1. In the case of mechanical failure in a planetary mill with an acceleration of 60 g;

2. As a result of the chemical reaction in the reaction with hydrogen at 573 K [1];

3. During anodic oxidation in chromium electrolyte.

4. In the process of combustion of a condensed composition. Thus, the combustion of a
mixture of sodium nitrite with DND (SHS process based on the formation of sodium car-
bonate) is accompanied by intense dispersion compared to the combustion of a mixture with
activated carbon.

5. Effects of laser radiation and electron flux.

Note that this model explains the resistance of the DNA to the compaction and sintering
processes. Thus, the stored energy of detonation nanodiamonds when the balance between
the compressive stresses of the crystalline envelope and the tensile stresses of the amor-
phous phase of the core and gas inclusions as a result of mechanical influences, explosion,
combustion, pulsed expansion of the amorphous phase and other similar external influences
distorts the balance in the form of physical nanoexplosives.
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IHOJIYYEHHUE JIMTI'ATYPBI U3 HHEEJIUTOBOI'O KOHUHEHTPATA

E.J1. Kum', |B.B. FOCTI/II]J6B|2, 3.X. Pu'

'Tuxooxeanckuii 2ocyoapcmeennblil ynugepcumemn, Xaoapoeck
*Hncmumym mamepuanosedenus XHIJ JIBO PAH, Xabapoeck

IlosmydeHsl nuraTypHble CIUIaBBI METOAOM AIIOMUHOTEPMHM Ha OCHOBE ILIEEIUTOBOTO
KOHLIEHTpaTa /|abHEBOCTOUHOTO PETHOHA C MCIIOJIB30BAHUEM OKCHUAOB XpOMa, MOJIMOAEHA.
MeTronoM TepMOTrpaBUMETPUHM YCTAHOBJIECHO YBEIMUYEHUE TEPMUYHOCTU PEAKLMI IIPU COB-
MECTHOM BOCCTaHOBJICHHHM OKCHAOB. [[Js1 MOJydeHUs JUTaTypbl HA OCHOBE IIEEIUTOBOIO
KOHILIEHTpaTa HEOOXOMMO IIPOBOIUTH COBMECTHOE BOCCTAHOBJIEHUE C OKCUAAMH.

OnHoii u3 HauOoJIee BaXKHBIX MPOOJIEM HAYKH M HMPOMBINIICHHOTO MPOU3BOACTBA SB-
JISIETCS TIOyYeHHe MaTePHAallOB C TOBBIIICHHBIMU (DPU3HKO-MEXaHUYECKUMHU M JKCILTyaTa-
IOUOHHBIMHU CBOMCTBAMH. I[J'I;I IMMOJIYUCHUA MaTCpUaiOB C IMOBBINICHHBIMHA CBOIICTBAMH B
HACTOSIIEe BpeMs IHPOKO HCHONb3yeTcs nerupoBanue [1]. [Ipu nobGaBke B pacruiaBbl
TPaAWIMOHHBIX MaTEPHAJIOB JIMTAaTyPHBIX CIIABOB HAONIOAaeTCs JOCTIKEHHE 0oJiee BHI-
COKOT'0 YPOBHS CBOMCTB. B MHUPOBO# IpakTHKe W HayKe 10 HACTOSIIETO BPEeMEHH HaOIfO-
JIAeTCS aKTMBHOE CO3J]aHHE HOBBIX COCTABOB JIMTATyp JUIsl Pa3IMYHBIX 00JaCTei MCIIONb-
30BaHus [2]. 3BeCTHBIC TEXHOJOTUYECCKUE CXEMbI MOJNYYCHHUS CIIABOB JIMTATyp oOnama-
0T PSZOM W3BECTHBIX HENOCTAaTKOB. llepcriekTHBHBIM HampaBieHHEM padoT MO CHHUXKe-
HUI0 Ce0ECTOMMOCTH JIMTaTyp SIBISETCS pa3pa0d0TKa TEXHOJOTHU MPSMOTO TOJyUYCHUS
MPOAYKTOB MOCPEACTBOM BHENEYHOTO METAJIOTEPMUUYECKOTO CHHTE3a OKCHUIIOB MeETal-
108 [3]. IIpu 3TOM ISl CHUKEHHUS CTOUMOCTH IIMXTOBBIX MAaTEPUAIOB IKOHOMUYECKH IIe-
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JIeCO00pPa3HO MCIOJIB30BAHNE MHUHEPATbHBIX KOHIICHTPATOB C MHHHMAJILHOM WX Mpe/aBa-
PUTEIHLHOM MOJTOTOBKOM.

Juist mpoBeneHust SKCIIEPUMEHTOB MCIIONIL30BaI OKCUIBI BOJIb(ppama, MOJIMOIeHA, XPO-
Ma. B kauecTBe BoccTaHOBUTENS NMPUMEHSIH anroMuHuii Mapku [1A-1. Wccnenoanue sme-
MEHTHOI'O COCTaBa NMpoBOAWIN ¢ ucnonbs3zoBanueM aHanusarope CIIEKTPOCKAH-V. s
WCCIIeIOBaHUST MOP(OJIOTHH, Ka4eCTBEHHOTO W KOJMYECTBEHHOTO aHAM3a XHMHUYECKOTO
COCTaBa CTPYKTYPHBIX COCTABJISIFOIIUX HCIIOJIb30BAIM PACTPOBBIN AJIEKTPOHHBI MUKPOCKOIT
SU-70 Hitachi (Slmonust) ¢ 3HeproaucnepcuoHHON npucTaBkoi. TepMuuecku HaHaius mpo-
BOIWIICS TIpH HCTIONB30BaHuu aepuBarorpada Q 1000. [Ipu momyvyennn criaBa 1 B cocraB
mUXTH BXoAmid, Mac.% 65 - CaWO,, 23 - MoO,, 12 - Cr,O3, ipu 3TOM 3JIEMEHTHEIH CO-
CTaB MOJYYEHHOro CIutaBa coctos, mac. % Cr-22.8, Mo-29.32, W-44.4. JIna craBa 2
IIMXTa COCTOsIA U3 MIESTMTOBOTO KOHIIEHTPATa a 3JIEMEHTHBIM COCTaB MOJyYEHHOTO CIUIaBa
0BT cnenytommid, Mac.%: W —39.99, Al — 59.8, npumecu — ocTaiibHOE.

Ha nepBom 3Tarne nmpoBOIWIM UCCIIEAOBAaHUS TI0 YCTAHOBJICHUIO TEPMUYHOCTH aJTFOMU-
HOTEPMHUUYECKOTO MPOIEcca OKCHOB MO OTACIHFHOCTH U MPU COBMECTHOM BOCCTAaHOBIICHHH.
Ha puc. 1 npuBeneHs! TepMOrpaBUMETPUYECKHE 3aBUCUMOCTH TIPH UCIIOIB30BAHUH IITHXTHI
OKCHJIOB C BOCCTAHOBHUTEJEM (QJIFOMHUHUI) 1O OTIEIBRHOCTH U coBMecTHO. Kak cnemyer u3
MONTyYeHHBIX pe3ynbraTtoB 3Heprus (kpusas HTA), xapaxtepusyromas 3K30T€PMHYHOCTh
muxTel Al-WO; nmeet Hanboee Hu3kue 3HadeHuS. [Ipu aToM npyrue cuctemsr - A1-MoO;
u Al- Cr,0; uMeroT 6ojiee BBICOKYIO SHEPTHIO, BBLICISIONIYIOCS NpU peakiuu. JlobaBka B
muxTy coaepxaimryr okcuabl WOs, okcuioB MoO; u  Cr,O; mpuUBOIUT K TOBBIIICHUIO
SHEPIHH Tpolecca MPU OJHOBPEMEHHOM YBEIMYEHHH MaKCHUMyMa TeMIIepaTypsl Ipoliecca
¢ 860 °C 1o 900 °C. Takum 06pa3oM CHCTEMA COCTABIEHHAs U3 KOMILIEKCA OKCUIOB Han0o-
Jiee ONTUMAJIbHA JUIS TOBBIIMICHUS DHEPTHH BOCCTAHOBICHHS M TO3BOJSET (hOPMUPOBATH
CIUTaBBI KOMITJIEKCHOTO COCTaBa.

Ha Bropom sTame ObutH MPOBENEHBI SKCIIEPHIMEHTHI C ATFOMHHOTEPMHYECKAM BOCCTA-
HOBJICHHEM TOJIBKO HICEIMTOBOTO KOHIIGHTPATa U MPH COBMECTHOM €r0 BOCCTAHOBJICHHH C
okcumamu Mo u Cr.

Ha puc. 2 u Tabn. 1 nmpuBeneHa cTpykrypa (puc. 2, a) ¥ COCTaB CTPYKTYPHBIX COCTaB-
JISTFOIINX B TaOiI. 1.

Okpyrisie BKIIOYEHHUs cBeTsion (as3bl (Touku 1-5) B cBoeM coctae comepxkat W (64 -
74 at. %), Mo (17 - 18 ar. %) u Cr (~ 8 ar. %). Touku 1, 4 u 5 nomomHUTENEHO conepxar Al
(rouka 1 - ~ 5 ar. %, 4 - ~ 9 ar. %, ~ 5 - 11 ar. %). MlaTEpecHo, uTo TOUKa 1 B CBOEM cocTaBe
JIOTIOJTHUTENBHO cofiepkuT kpome Al, - O (~ 4ar. %), no-BUAUMOMY, PEaKIsi BOCCTAHORBJIC-
HUS TaHHOTO BKJTFOUSHHMS TPOIIIIA He TIOJIHOCTHIO. boJiee TeMHbIe BKITFOYeHUS (TOUKH 6-8, 14)
comepxar Al (~ 15ar. %), mensire Bonbpama W (18 - 36 aT. %) 1 MOBBIIIEHHYIO KOHIIEH-
Tpammto Mo (22 - 31 at. %) u Cr (23 - 34 ar. %). bosee cBernas ¢asza Ha TemHOM (hOHE, pac-
MOJIOXKEHHAS B BUJIC MEIKUX BKItoueHHd (Touku 9,10) comepxkar OONBIIOE KOIUYECTBO Si
(~ 16 at. %), P (~ 10 ar. %) u Fe (~ 0,6 at. %) nipu pe3KoM CHIXKEHUHU KOHIIEHTpanuu W
(~ 8 ar. %), Mo (~ 24 ar. %), Torna kak xKommdectBO Cr OCTaJIOCh HA TMPEKHEM YPOBHE
(~ 34 at. %). Marpuunstii cruias cogepxut Cr (o 50 at. %), P (mo 23 at. %), W (~ 7 at. %),
Mo (~ 13 at. %) 1 HeCKOJIbKO MOBBIIIEHHYI0 KoHIleHTpanuto Fe (~ 0,8 ar. %).
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Puc. 1. TepMOI'paBI/IMeTpI/I'-IeCKI/IC 3aBUCHUMOCTHU BOCCTAHOBJICHUA aJITOMUHUCM OKCH/IOB!:
a— WO3, 06— MOO:;; 8 — Cr203; c— WO3- MOO3- CI'203

"‘!:‘;# "'!
) 1/31/2017 10:25

Puc. 2. MukpocTpykTypa obpasiia croiasa 1:

a— 06LI.II/II>1 BU MUKPOCTPYKTYPbI 06pa3ua; 6 — TOUKH IPOBEACHNSA MUKPOPECHTI€HOCIICKTPAJIbHOTO aHalIn3a
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Tabmma 1

Conepmanne XUMHYECCKHUX JIEMEHTOB B TOYKAaX nponez]emm MI/IKpOpeHTFeHOCHeKTpaJILHOFO
aHaJu3a cimiasa 1

No 11/I TOUKH ConepmaHHe OJICMCHTOB B TOYKaxX aHalln3a
0 Al si | p | o | Fe | Mo w
at. %

1 476 | 572 7.87 1694 | 64.72

23 8.40 17.5 73.46

4-5 11,54 16,45 2235 | 4850

7-8 15.14 3118 | 042 | 3085 | 2258
9-10 736 | 1680 | 964 | 3349 | 061 [ 2330 8.14
11-13 5.4 2288 | 5113 | 073 13.39 6.24

14 14.52 222 [ 2386 | 1.09 | 2220 [ 36.11

Ha puc. 3 mpuBeneHa MUKpOCTPYKTYpa M TOUKH aHainu3a (a3, Tae MpOBOIMIN MHUKPO-
peHTreHocnekTpanbHbIi aHanmm3. Touku 1-3 cogepxat W (19,78 — 20,93 ar. %) u 6omnbmoe
konmuecTBo Al (66,7 — 71,2 at. %) a Taxke 3HaunTensHoe KonmuuecTBo O (8,43 — 13,52 at.
%), mocienHee CBUACTEIBCTBYET O HE MIOJIHOM BOCCTAHOBJIEHUH IIMXTHI. Jlanee MukpoaHa-
JIM3 MPOBOJIMIICS TI0 00JIacTIM 4-6, 3T 00JIAaCTH MOXXHO HICHTU(DHUIINPOBATh KaK IBTEKTHKY,
COJIepIKaIlyIO B CpeHeM MakcuMaiibHoe komdectBo Al (88,71 — 91,83 ar. %) u O (5,54 —
7,91 at. %). BrimoyeHus B 3BTEKTUKE cojiepxar O0onbiyro KoHeHTpamuio Fe (5,05 — 8,82
aT. %), Ipyrue KOMIIOHEHTBI COJIEPIKATCs MPUMEPHO B TOM e KOJIMYECTBE, KaK U B aHAJIN3e
no obnactsam (4-6). B dazax touku 10-12 xapauHANBHBIX H3MEHEHHH 3JIEMEHTHOT'O COCTaBa
He HabIogaeTcst, HECKOJIBKO CHI)KEHO cozeprkanue Fe.

I \ L
4 3 \ -
| S a4 L\

SU70 20.0kV 15.0mm x300 SE(M) 2/1/2017 14:40 100um

Puc. 3. MukpocTpykTypa odpasiia criasa 2:

a — o0 BUJL MUKPOCTPYKTYpPbI 00pasiia; 6 — TOYKU MPOBEJCHHUS MHKPOPEHTI €HOCIIEKTPAILHOTO aHAIN32
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Tabiuma 2

Coaep:xaHue XMMHYECKHX 3J1€MEHTOB B TOUKAX NPOBedeHUs
MHKPOPEHTIeHOCIEKTPAIbHOI0 aHAIN3a CIJIaBa 2

Homep TOuKH Cogeprkanue JIEMEHTOB B TOYKAX aHAIIN3a
Ha pUCYHKE O Al Mn Fe W
at. %
10.35 66.70 20.4
4 8.51 84.71 0.16 6.39 0.58
11 10.21 89.52 0.04 0.07 0.21

Takum 00pa3oM B pe3ysibTaTe MPOBEICHHBIX UCCICIOBAHUI IOATBEPKICHBI BHIBOJBI
chopMynHUpoOBaHHbIE IO pe3yJbTaTaM TepMOrpadHLIEeCKUX MCCICAOBAHMM aIFOMUHOTEPMHUH
OKCHJIOB IO OTAEIBHOCTHU U COBMECTHO O 0o0Jiee BBICOKOM TEPMHUYHOCTH IIpoOLEcCca B IIO-
crenaHeM ciydvae. [ mpenoTBpalleHus nonagaHus B JUraTypy npumMeceid Si u P HeoOxo-
JUMO TIPESYyCMOTPETh NMPEABAPUTENBHYIO TOATOTOBKY IIEEIMTOBOIO KOHIIEHTPATA.

Bbaaroaapuocrtu:

UccnenoBanus npoBoaunuck Ha obopymoBanun LIKII «[Ipuknagnoe marepuaioBene-
Hue» GI'bOY BO «TOI'Y» npu ¢hmHAHCOBOI MoAmepkKe co cTOpoHsl MuHoOpHayku PO B
pamkax roc. 3aganuit (Ne roc. per. 11.7208.2017/7.8 u 11.3014.2017/4.6)
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1. Pu 0.X. Bistane smratypsl ¢ amoMuanaaMu Ni u P3M Ha cTpyKTypy M CBOWCTBa CHITyMHHA
n cruaBa Al-Cu / 3.X. Pu, Xocen Pu, M.A. Kamaymmn, C.H. Xumyxun, A.B. I'orgapos // Meran-
nyprust MammHocTpoeHus. — Ne 6. —2016. — C. 20-24.

2. Xumyxua C.H. WaTepMmerammuaHpie TOKPBHITHS IIOCTE WCIBITAHWNA Ha >KapOCTOHKOCTH /
C.H. Xumyxun, B.B. I'octumies, A.B. Mexnnesa, Xocern Pu., 2.X. Pu // Bectauk BI'TY. — 2017. —
Ne 2, (55). — C. 125-133.

3. T'octumes B.B. Tlosyuenne KOMIUIEKCHO-JIETHUPOBAHHBIX ATIOMHHUIOB HUKEIS W JIHTaTyp
CJIOKHOTO COCTaBa MeTayuotepmueii okcunoB metamio / ['octumes B.B., Pu 3.X., Kum E.JI., Xu-
myxuH C.H. // Lietubie Metamibl. — 2017. — Ne 10. — C. 37-42.

BUOT'PA®UA

Sl paborato B o0nacTu MaTepUaNOBEACHNUS U JIUTEHHOTO MPOU3BOACTBA U CHEIHATU3HU-
PYIOCH Ha MOJYYECHUH JIETUPYIOIIMX CIUIAaBOB U3 MHUHEPAIBLHOTO CHIphs. PaboTaro mHxkeHe-
pom YHUP B ®BI'OY BO «TuxookeaHCKuii TOCyIapCTBEHHBIH YHHUBEPCUTET» TI. Xada-
poBck. 3akoHums Maructparypy AB®Y B 2016 romy, Ha CEeTOAHSIIHUNA IeHb 00y4YaloCh B
acnMpaHType Ha Kadenpe «JIureliHoe MpOM3BOACTBO M TeXHOJOTUs MetamnioBy B ®BI'OY
BO «TuxookeaHCKkuii TOCYIapCTBEHHBIH YHHBepcHTeT» T. XabapoBck. OOmactp MOHX
Hay4YHBIX MHTEPECOB BKIIIOYAET MUHEPAIbHBIE KOHIICHTPATHI, METAJNIOTEPMUYECKUN CHHTE3,
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MOJTY4YCHUC KOMIUICKCHBIX JIUTaTyp, COBPECMCHHBIC pecypcoc6epera10ume TEXHOJIOTUU IIPO-
H3BOJCTBA CIIJIaBOB.

OBTAINING THE LIGATURE FROM THE SHELIT CONCENTRATE

E.D. Kim', [V.V. Gostishchevf, E.H. Ri'

1Paciﬁc Ocean State University, Khabarovsk, Russia,
jenya_1992g@mail.ru
*Institute of Materials Science of the Khabarovsk Scientific Center
of the Far-Eastern Branch of the Russian Academy of Sciences,
V-gostishev@mail.ru

One of the most important problems of science and industrial production is the produc-
tion of materials with increased physical, mechanical and operational properties. To obtain
materials with enhanced properties, doping is now widely used [1]. With the addition of tra-
ditional ligature alloy materials to melts, a higher level of properties is observed. In the
world practice and science to date, there has been an active development of new composi-
tions of ligatures for various areas of use [2]. The known technological schemes for obtain-
ing alloys of ligatures have a number of known drawbacks. A promising area of work to
reduce the cost of master alloys is the development of a technology for the direct production
of products through out-of-furnace metallothermic synthesis of metal oxides [3]. At the
same time, to reduce the cost of charge materials, it is economically feasible to use mineral
concentrates with minimal preliminary preparation.

For the experiments, oxides of tungsten, molybdenum, chromium were used. As a re-
ducing agent used aluminum grade. In the preparation of alloy 1, 65 wt.% CaWO,,
MoOs.sub.2, Cr,O; was included in the charge composition, the elemental composition of
the resulting alloy being, wt. % Cr-22.8, M0-29.32, W-44.4. For the alloy 2, the charge con-
sisted of scheelite concentrate, and the elemental composition of the resulting alloy was the
following, wt.%: W-39.99, Al-59.8, impurities-balance.

At the first stage, studies were carried out to establish the thermal character of the alu-
minothermic process of oxides separately and in joint regeneration. In Fig. 1 shows the
thermogravimetric dependencies when using a charge of oxides with a reducing agent (alu-
minum) separately and together. The system composed of a complex of oxides is most op-
timal for increasing the energy of reduction and allows the formation of alloys of the com-
plex composition.

At the second stage, experiments were carried out with the aluminothermic reduction of
only the scheelite concentrate and its simultaneous reduction with Mo and Cr oxides.

As a result of the studies carried out, the conclusions of thermo-graphical studies of the
aluminothermia of oxides were confirmed separately and jointly on the higher thermal char-
acter of the process in the latter case. To prevent the ingress of Si and P impurities into the
master alloy, it is necessary to provide preliminary preparation of scheelite concentrate.
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OCHOBHBIME TIPOOJIEMaMU JTUThSl CHIYMUHA SIBJISIOTCA: OTCYTCTBHE YHHBEPCAIIbHOCTH
MOIN(HUKATOPOB U OTPAaHUYEHHOCTh WX JEHCTBUS; HACHIIIEHUE PACIlIaBa BOJOPOIOM U OK-
CHJIOM QJIFOMUHUS; ACHIPUTHAS MUKPOCTPYKTypa 3BTeKTUKH. [loka3zaHo, 4TO 3TU POOIIEMBI
MOXKHO PEIINUTh CIIOCOOOM HACJIECTBEHHOTO MOIM(UIMPOBAaHUA, pa3paboTaHHoro B MH-
CTUTYTE TEXHOJIOTUU MeTaJlJIoB HanroHanbHOM akageMun Hayk benapycu.

CHUIyMUH SIBJISETCS NEPCIEKTUBHBIM KOHCTPYKIMOHHBIM MaTEpHaJIOM Ul IHPOMBIII-
JIEHHOCTH. DTOT CIUIAB MMEET MAITyl0 TNIOTHOCTh, HEBBICOKYIO CTOMMOCTB, HU3KYIO TE€MIIe-
paTypy IJIaBJIEHUS U BBICOKHE JINTEIHBIE CBOMcTBa. HO mpu MUThE 3aroTOBOK M3 CHIIyMHHA
C BBICOKMMH MEXaHHUYECKUMH M aHTH(QPUKIHMOHHBIMUA CBOHCTBaMH BO3HHUKAET DAL CyIle-
CTBEHHBIX TEXHOJOTHYECKUX MPOOIIEM.

IlepBas mpobiemMa — OTCYTCTBHE YHHBEPCATFHOCTH MOIN(UKATOPOB M OTPAHUICHHOCTD
ux peictBus. s MoOupHUIMPOBaHUS MEPBUYHBIX KPUCTAIIIOB 0-(a3bl (alOMUHUS) B OC-
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HOBHOM HUCHONB3YIOT nuratypy Al — Ti — B. [lna MmoauduuupoBaHusl 3BTEKTUKH HAUOOIb-
1Iee pacIpoCTpaHeHNe MOyYMId HaTpuiicoaepxamme Moaudukaropsl. [ns Mmogudunupo-
BaHUS TIEPBUYHBIX KpHUCTAUIOB P-(ha3bl (KpeMHHUSI) B OCHOBHOM HCHONB3YIOT (hocdopoco-
Jepkamme nauratypsl. [Ipy 5ToM MOAMGUUUPYIONMMU 3JIEMEHTaMH SIBJISAIOTCS HATPUH H
¢docdop. IIpu ux coBMECTHOM HCIONB30BaHUM 00pazyroTcs (pochuapl, KOTOpele He 001a-
JaroT MOIUGHUIMPYIOINM AeicTBHEM. B pesynbraTe B OTIMBKaX 3a9BTEKTHYECKOTO CHILY-
MHUHA M3MEJIBYAIOTCS TOJBKO TMEPBUYHBIE KPUCTAJUIBI KPEMHUS, a 9BTEKTHKA OCTAeTCsl He-
MOIU(HULIMPOBAaHHOW, U HA000poT. Bpems meiicTBust HaTpuiicomepx amero MoaudukaTopa
He npesbimaeT 40 MUHYT, YTO HE ITO3BOJIIET UCIIONB30BaTh €r0 IIPHU HEIPEPHIBHOM IPOLIEC-
ce nuths. KpoMe 3TOro, Ui BCeX MPUMECHBIX MOAM(HUKATOPOB CYHIECTBYET KOHIICHTpA-
IUOHHBIN Mpejen, MPH NPEBHIIICHUH KOTOPOTO MPOUCXOIUT JeMOAN(UIIMPOBAHIE MHUKDO-
CTPYKTYPBHI OTIUBOK (mepeMomudumupoBanne). IOTO SBJICHHE OTPAHWYNBAET WCIOIb-
30BaHME BO3BPATa U BTOPUYHBIX UYIIKOBBIX CHIYMHUHOB JUIS MOJyYeHHS KAaueCTBEHHBIX 3a-
TOTOBOK.

Bropas npobiema — HachIleHHE paciilaBa CUIyMHHA BOJOPOAOM M OKCHIIOM aTIOMU-
Hust. s MonuduuyupoBaHus aIFOMUHUEBO-KPEMHUEBON 3BTEKTHKH HCIONB3YIOT MOAUGU-
KaTop, coaepkammid xjaopua u Gropun Hatpus. [lepBblii B3aUMOAEHCTBYET C )KUIKUM CH-
JYMHHOM 10 CIEAYIOIIEH peaKkiuu:

3NaCl + Al = AICI; + 3Na. (1)

IIpu sTOoM 0Opasyercst KUIKUHA HATPUH M BBIICISACTCS Ta3000pa3HbIN XJIOPHI aTIOMH-
HU, KOTOpBIﬁ SIBISIETCSA DKOJIOTHYECKH HeOe30MacHbIM BCIHICCTBOM. (DTOpI/III HaTpud B3au-
MOJEUCTBYET C PACILIABOM CHIIYMHHA IO U3BECTHOM PEaKLIUU:

6NaF + Al = Nay AIF +3Na. )

IIpu 3TOM 00pasyercs *kuakuil HaTpui U KpuoduT. Hatpwii He pacTBOPSIETCS B KUIKOM
CHIIyMHUHE H3-32 OTHOCHTEIBHO OOJBINON pa3sHUIBI aTOMHBIX M MOHHBIX PaJUyCOB C ajio-
MUHHEM U KpeMHueM. IloaToMy HaTpuil B paciuiaBe CUIyMHHA HaXOAWTCS B BHUJIE IMYJIb-
cuu. OHa o0Opasyercst BCIEACTBUE TOTO, YTO YXKUIKAN HATPUN 00NIafaeT 3HAYNTEIIEHO MEHb-
MM yAETHHBIM TOBEPXHOCTHBIM HATSHKEHHEM, YeM paciiaB criymuHa. OOpa3oBaHne B
HEM HaTPUEBOW AMYJIbCUH ITOATBEPKAACTCS TEM, YTO TIOCIIE MOAUPHIUPYIOIIEH 00paboTKu
BA3KOCTb JKHJKOT0 IBTEKTHYECKOT0 CHIyMHHa Bo3pacTaeT B 15 pa3 [1]. Harpuesas smyns-
CHs W3-3a MaJIOH INTIOTHOCTH 00J1ajaeT OTHOCUTEBHO HU3KOH YCTOHIMBOCTHIO, UTO OTIpe/Ie-
JsieT aevictBue Moauduimpytomiero 3gdexra He O6onee 40 MuHyT. BeruibiBas Ha MOBepX-
HOCTb, )XKUIKUA HATPUH B3aMMOJAEHCTBYET C aTMOC(EPHBIMH MapaMH BOIBI 1O CIEIYIOLIeH
peaxiuu:

2Na+H,0 = Na,O+ H,. 3)
MOJ'IGKyJ'H:I BOAOpOAA, a/:[cop61/1py${CL IMMOBCPXHOCTHIO pacCIljiaBa, paCmnaJarOTCsa Ha aTo-

MBI, KOTOpbI€ POHUKAIOT B XKUAKUN CUIIyMUH. B pe3ynbTare NpoUCXOIUT €ro HACHILICHHUE
BOJIOPOJIOM. DTOT TPOIECC YCKOPSIETCS MHTEHCUBHOW BO3AYIIHOW KOHBEKIIMEH, MPOHCXO-

277



VHXEHEPHBIE HAYKU, HOBBIE MATEPUAJIbI U HAYKU O 3EMIIE (cexuus C)

JiAIe HaJ] MOBEPXHOCTHIO paciuiaBa. 31€Ch CHIIBHO HATPETHIM U OCYIICHHBIN BO3yX YCKO-
PEHHO TTOJHUMAETCs BBEPX, a HA €r0 MECTO MHTEHCHBHO TIOCTYIIaeT 0oJiee BIaKHBIA aTMO-
cepblit Bo3ayx. OH OyneT B3aUMOJICHCTBOBATh CO BCILIBIBAIOIICH HATPUEBOUW IMYJIbCHEH
B COOTBETCTBUU C peaknueii (3). B pesynbrare mporecc HACHIIIEHUS paciijlaBa CHITyMHHA
BOJIOPOZOM OYIET MITH YCKOPEHHO U HEempephIBHO. Kpome 3T0oT0, 00pasyromumiics 1mo peak-
n (3) okcua HATpwsl OyJET B3aMMOJIEHCTBOBATH C KUAKHM CHIYMHHOM TIO CIICIYFOITICH
peakuuu:

2Na,0 +3A4l = Al,O; + 6 Na. “

IIpu 3TOM 00pa3yroTCs OKCH ATFOMUHUS W KUAKHN HaTpwi. Yactuier ALO; OyayT To-
HYTh B CHUIyMHHOBOM pacIljiaBe, a HATPHii — B3aUMOACHCTBOBATh C aTMOC(EPHBIMU TIApaMHu
BOjbI o peakiuu (3). B pesynbTare 3TUX NPOIECCOB KUJIKHA CHIYMUH OTHOCHUTEIHHO
OBICTPO HACHINIAECTCS OKCHIOM QIIOMHUHHS M Bomoponom. Ecim padbwHuUpoBaTh W (WJIH)
(GUIBTPOBATH PACIUIAB CHITyMHHA TIOCIIE €ro 00paboTKH HATpUHCOACPKAIIM MOJU(PHKATO-
pOM, TO ucUe3aeT HaTpueBas SMyIbcus U 3h(HeKT Moau(UITUPOBAHUS IBTEKTHUKH.

Tpetpst mpobiiemMa — GhoOpMUpOBaHHE B OTIMBKE NCHAPUTHOW SBTEKTUYECKOW MHUKPO-
CTPYKTYpBI KPHCTAIOB KPEMHHSA. DTO HE MO3BOJISAET MOTyYaTh 3aTOTOBKU C BHICOKUMH Me-
XaHUYECKUMH ¥ aHTU(OPUKITUOHHBIMU CBOMCTBaMH. UTOOBI MX JOCTUYb, HEOOXOUMO IOJTY-
94aTh OTJIUBKH C BBICOKOJWCIEPCHBIMH TIOOYISAPHBIMH KPHCTALIAMH SBTEKTHYECKOTO
KpEMHHSL.

Pemute TexHOIOrMYECKHUE HpO6HeMLI JIMThb CUIIYMHHaA IJId MOJYYCHHUSA 3aroToBOK C
BBICOKMMHU MEXaHUYEeCKHMMU U aHTU(OPUKIIMOHHBIMUA CBOMCTBAM U MOXHO IYyTEM OTKa3a OT
MPUMEHEHUs TPUMECHBIX Moan(pukaTopoB st sToro B UHCTUTYTE TEXHOIOTHHA METAIIOB
HaumonaneHoit akagemun Hayk benapycn (MTM HAH benapycu) paspaboran 3¢dexrus-
HBIH CIIOCO0 HACJIEACTBEHHOTO MoauuiupoBanus [2]. OH OCHOBaH Ha SBICHUH CTPYKTYP-
HOW HACJIEICTBEHHOCTH, MPU KOTOPOH MHUKPOCTPYKTypa HMIMXTOBBIX CHIIYMHHOB, ITOCIIE UX
neperiaBa, HacueayeTcs oMyJaeMbIMU OTJIMBKaMU. B HacTosmiee BpeMs IpH JIUTHE CHITY-
MHHOB B OCHOBHOM HUCIIOJIB3YE€TCA IJIOXasd CTPYKTYpHasd HACICACTBCHHOCTb. HpI/IMeHHeMLIe
CHUIyMUHOBBIE MIMXTOBBIE MAaTEpHabl MUMEIOT, KaK IPAaBHIIO, KPYIMHOKPHCTAILTUYECKYIO
MHUKPOCTPYKTYpY, KOTOpas IpH TepeIuiaBe HacleqyeTcs IMOlydaeMbIMU OTIuBKamu. Ilo-
9TOMY U MPUMECHACTCA IMPUMECHOC MOI[I/I(bI/IIII/IpOBaHI/Ie — HCIIOJIb30BAaHUE NPHUMECHBIX MO-
nmugukatopoB. YToObl 3TOro M30ekaTh, HEOOXOIUMO B KaueCTBE IIUXTOBBIX MAaTEPHUAJIOB
WCTIOJh30BATh METKOKPUCTAITHYECKUHN CHITyMHUH.

BpeMSI JKUBYYCCTHU IMpoLECCa HACICACTBECHHOI'O MOI{I/I(i)I/IIH/IpOBaHI/IH CUJIyMHUHA 3aBUCHUT
OT JUCTIEPCHOCTH U MOP(HOJIOTUN KPUCTAILIOB 3BTEKTUYECKOTO KpeMHYsl. UeM OHU Mellbue
roOyIsApHBI, TeM Ooliee YCTOWYHMBBI B paciiaBe, Tak Kak ynenbHas MexdasHas moBepx-
HOCTHAsI SHEPTHS MPOIOPIINOHAIBHA PaTnyCy KPUBU3HBI KprcTaiiia [2]. Y CcTaHOBIEHO, YTO
€CJIM B KQYCCTBE HIUXTOBBIX MATCPUATIOB MCIIOJIE30BaTh OTJIMBKU U3 CUIIYMHUHA C FJIO6YJI$Ip-
HBIM BTEKTUYECKHM KPEMHUEM JTUCIIEPCHOCTHIO 1...4 MKM, TO BpeMsl )KHBYYECTH TIpoIiecca
HACJIEICTBEHHOTO MOTU(MDHIIMPOBAHUS, B OOBIYHBIX YCIIOBHUSX JIUTHS, COCTABIISAET 2...3 aca.
DTO MO3BOJUIO pa3paboTaTh MPUHIMIIMAIBHO HOBBIA CIOCOO HACICICTBEHHOI'O MOIU(U-
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IUPOBAHUS, MO3BOJSIIOUIMK PEIIUTh NPOOIEMBl JUThS CHIYMHUHOB. sl OCYIIECTBICHHMS
ATOTO Ccroco0a MCIONMB3YETCS JINThe B KPUCTALTU3ATOP C 3aTOTUICHO-CTPYHHOM CHCTEMOM
oxjaxzaeHud [2]. OH, IpHu IPOYMUX PaBHBIX THIPABINYECKUX ITapaMeTpax, 0 CPaBHEHHIO C
OOBIYHBIM (IENEBBIM) KPUCTAJUIN3aTOPOM, TO3BOJISIET YBEIMYUTh KOA(PPHUIUEHT TEIIO0T-
a9l OT OXJIAXKIaeMOW IMOBEPXHOCTH THIIB3bI K OXJIaauTento Oosee yeM B 2 pasa [2]. JIu-
HEMHas CKOPOCTh 3aTBEPEBaHMA OTIMBOK AuaMeTpoM 100 MM K3 3BTEKTHYECKOIO CUIIyMHU-
Ha B KPUCTAJIN3ATOPE C 3aTOIJIEHO-CTPYWHOM CUCTEMOM OXJIaXKJIEHHUs B CpelHEM B 3 paza
BBIIIIE, YE€M TaKUX K€ OTIMBOK, HO MOJIYYEHHBIX JIUTHEM B OOBIYHBIN KPHCTAILIM3ATOP. JTO
o0ecrieunBaeT MOJIYYEHUE OTIMBOK M3 CHIYMHHA C IJIOOYJISIPHBIM KPEMHHEM AHCIEPCHO-
CThiO 2...3 MKM 0€3 NpUMEHEHHs MPUMECHBIX MOAU(pUKATOpOB. Pa3paboraHHBIN CrOCOO
HaCJIeICTBEHHOTO MOJAU(DUIIMPOBAHUS SKOJIOTHUECKH O€30MaceH.

B nactosmee BpeMs pa3paboTaHa TEXHOJIOTUS HENPEPHIBHOTO M LUKIMYECKOTO JMThS
CHIIyMHHOB B KPHCTaJJTU3aTOPHI C 3aTOIUIEHO-CTPYHHOMN cucteMol oxmnaxaeHus. CKopocTh
HETPEPHIBHOTO TOPU3OHTAIBHOTO JIUThSl CAUTKOB AaMeTpoB 70 MM U3 CHIIyMHHA C TI100Y-
nspabiM kpemareM (CI'K) cocrasnsier B cpennem 1,2 m/mMuH. [IpousBoauTenbHOCTh TPO-
Hecca UUKIMYECKOTO JIMThs B INIyXOJOHHBIN KPHCTAIIM3AaTOP C 3aTOIUICHO-CTPYHHOH cu-
CTEeMOH OXJIaXIeHHs, pabodeil BTyIKoM ¢ BHyTpeHHUM auameTpoM 100 MM u BeicoToi 300
MM COCTaBJIsieT ¢ cpenueM 1,4 1/4. Ilpu nonepeMeHHOM JIMThE B ABAa TAKUX KPUCTAIIN3ATO-
pa MPOM3BOAUTEILHOCTE MPoIiecca OYIET COCTABIATh 3 T/4. DTO TO3BOJIUT OOSCIICYHTH He-
00XOUMBIMHU MIUXTOBBIMH CUIIYMHUHOBBIMHU OTIMBKAaMHU C BBICOKOJIMCIIEPCHOW MUKPOCTPYK-
TYpOH U INIOOYJISIPHBIM 3BTEKTUYECKUM KPEMHHUEM JIIOOOH JIMTEHHBIN eX U PeluTh TEXHO-
JIOTHYECKHE TPOOJIEMBI JINThSI CHITyMHHA.

PazpaboranHblii crioco® HaCIEICTBEHHOTO MOIU(BHUIMPOBAHHS MTO3BOJISIET MOTYYaTh OT-
ki n3 CI'K ¢ BBICOKHMH MEXaHWYeCKUMH M aHTU(QPUKIUOHHBIME cBoiicTBamu. [locie
TepMHUUECKOi 00paboTku 1o pexuMy TS HenmpephIBHOIUTHIE 3arOTOBKH M3 ABTEKTUYECKOTO
CI'K c cogepxanneM mean 3% mMeTH BpeMeHHOe COMpOoTHBIeHKE pa3priBy 350...450 MIla
U OoTHOcHTEIbHOE yimuHeHue 3...5%. [locie mpokatku co creneHbio Aedopmanun 65%
Mpeiesl MPOYHOCTH Ha pa3phlB yBeNW4mics B cpeaHeM Ha 40%, a OTHOCHUTENbHOE yAJIUHE-
HHUE — B 4 pa3a. Bbicokas cTeneHb CTPYKTYpHOH MHBEPCHU U BBICOKOIUCIIEPCHAS] MHUKPO-
cTpykrypa obecrieunBatoT CI'K yHUKanbpHbIe aHTH(QPUKIIMOHHBIE cBolicTBa. WX mccienoBa-
mu B CankTt-IleTepOyprckoM WHCTUTYTE MAIIMHOCTPOEHUs. BbUtH mpoBeneHbl cpaBHUTEIb-
HbIe TpuOOTexHHUYecKkue ucnbiTanus oopasnoB n3 CI'K u 6ponssr bpOLICS-5-5. Yceranos-
JIEHO, YTO IPY MCIBITAHUM HAa TOPLEBOW MAaIlMHE TPEHHUs B OTCYTCTBUU CMa3KH IPH HOP-
MaJibHOM Hampspkernu 12,8 H u Bpamennu co ckopoctsio 620 06/MuH:

— nuHelHbIH n3Hoc 00pasnoB 3 CI'K mo cramu 45 B 7 pa3 HIKe, YeM y aHATOTHYHBIX
00pasnoB U3 OPOH3HI,

— K03 GUIMEHT TPEHUS CKOIBXKeHUs 1o cTanu 45 y oopasnos u3z CI'K B 1,65 pa3 Huxe,
YeM Yy aHAJIOTUYHBIX 00pa3lioB U3 OpPOH3BI. YCTaHOBJIEHO, YTO MPHU UCIBITAHUM HAa MAallHE
tperuss CMII-2 co cmaskoii U20A npu HOpMmasibHOM Hampspkernu 200 H u Bpamennn co
ckopocTbio 300 06/MuH:

— nmuHerHBIH u3Hoc o6pasnos u3 CI'K mo cranu 45 B 23 pasza MeHblle, YeM y aHaJIOTHY-
HBIX 00pa3IoB U3 OPOH3HI;
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— ko3¢ ¢unreHT Tpenus no ctanu 45 y oopasuos u3z CI'K B 1,35 pa3 Huxke, yeM y aHa-
JIOTUYIHBIX 00pa3IloB U3 OPOH3HI.

AHaNOTHYHBIE Pe3yNIbTAaThI MOJTYUYCHBI [0 cpaBHEHHIO ¢ OpoH30it BpAXK9-4. UcnbiTanus
npoBoAuian Ha MamuHe TpeHuss CML[-2 B yclioBHAX CyXOro TpeHHS MO CXeME «Ball — BTYJI-
ka» mpu gasneHun 0,6 MIla u ckopocTu ckonbkeHUs 00pa3ia OTHOCHUTEIBHO CTaTbHOTO
numdoBarHOTO Baja u3 cramm 45 — 0,38 M/c. beuto ycTaHOBIIEHO, YTO JIMHEWHBINH H3HOC
o6pasuoB u3 CI'K B 10...15 pa3 Huxe, 4yeM y aHaJOrHYHBIX 00pa3LoB u3 6poH3sl BpAXK9-4.
brun mpoBeseHbI OMBITHO-TIPOMBINIUIEHHBIE UcTbITanus Aetaneid n3 CI'K B cpaBHeHUH ¢
aHAJOTUIHBIMA U3 OpOH3. DTH UCHBITaHUA MOKa3zanu, uro merand u3 CI'K mo m3HococToii-
KOCTH U pecypcy paboThl JHMOO MPEBOCXOAT aHAIOTHYHBIC NIETadd W3 OpoH3, MO0 He
YCTYIAIOT UM.

B UTM HAH benapycu n3 CI'K u3roraBimBaroT: CIUIONTHBIE MEPHBIC 3arOTOBKH JHa-
MeTpom 10 200 MM 1 BeICOTOM 250 MM; MMOJIBIE 3aTOTOBKH HAPYKHBIM AuaMeTpoM oT 90 1o
350 MM u BeicoTOM 10 200 MM; HENpEpPHIBHOIMTHIE NMPYTKH AuaMeTpoM oT 40 mo 80 Mm.
Croumocts 3arotoBok n3 CI'K B 3 pa3a MeHbIlle, 4eM aHAJIOTHYHBIX 3arOTOBOK M3 OpOH3.
[Toctarka 3aroroBok u3 CI'K ocymectBisiercs mo TY BY 700002421.003—2011. O6macthb
npuMeHeHus 3aroToBok u3 CI'K: MOANIMITHUKY CKOJBKEHUS, IIECTEPHU YEPBSIYHBIX KOJIec
PEAYKTOPOB, BTYJIKH OATaHCHPOB M MIAPHUPHBIX COCIWHEHHIA, BKJIAJBIIIN JIOHETa TOKAap-
HBIX CTaHKOB W TIPECCOB, BTYJKH CaTEJNTUTOB AU(GEPEeHIINAIOB M CaTbHUKOBBIX OYKC,
MOPIITHYA THIAPOLMINHIPOB, HAMPABIAIONINE BTYJIKH U IPYTHe JETald Y3JI0B TEXHOJIOTHYe-
ckoro obopynoBanusa. CI'K sBisieTcst HOBBIM aHTU()PUKIMOHHBIM MaTEpUaJIOM, KOTOPBIH C
YCIEXOM MOKET 3aMEHATh Ooliee TKENbIe W TOPOTOCTOSIINE CepUitHble aHTU(PHUKIOH-
HbIE OPOH3BI.
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BUOT'PA®UA

S, Esrenmii IirHatbeBud MapykoBu4, pab0oTar0 B 00aCTH TEXHUYECKUX HAYK IO CITe-
UATBHOCTH JINTEHHOE MPOU3BOJICTBO METALTypruueckoil orpacnu. [lo cnenuansHOCTH pa-
6otaro ¢ 1972 roga. Mosi JOMKHOCTE — 3aBeAyIOKi abopaTopueil MHCTHTYTa TEXHOIIO-
run MetauioB HaronanbHO# akagemun Hayk bemapycu. YueHyro cTeneHb JOKTOpa TeX-
HUYECKUX HayK moiyuui B T. MockBe, Poccus B 1992 romy. Mou Hay4HBIE MHTEPECHI
BKJIIOYAIOT: pa3pabOTKy HOBBIX TEXHOJOTMH CIEHUATBHBIX CHOCOOOB JIMTHS; CO3JaHUE HO-
BBIX CIUIABOB C BBHICOKHMMH MEXaHUYECKHMHU M aHTH(PPUKIMOHHBIMH CBOWCTBAMU; TEOPHUIO
JIUTEUHBIX MIPOIIECCOB.

A, Baagumup 103edouu CteneHko, paboTaro B 00J1aCTH TEXHUYESCKHX HAYK MO CIICIHU-
aJTHHOCTH JIITEHHOE TPOM3BOJICTBO METALTyprudeckoii orpaciu. Ilo crenmansHOCTH pado-
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tato ¢ 1982 roga. Mosi TOMKHOCTH — 3aBeAyoUHid 1abopaTopuell IHCTUTYTa TEXHOIOTUH
MetaiioB HarmonansHO#M akagemun Hayk bemapycu. YueHyro cTeneHb KaHauJaTa TEXHU-
YecKMX HayK momyuua B T. Muncke, bemapycs B 2005 rogy. Mou Hay4HBIE WHTEpPECHI
BKJIIOYAIOT: pa3pabOTKy HOBBIX TEXHOJOTHMH CIEHUATBHBIX CHOCOOOB JIMTHS; CO3JaHUE HO-
BEIX CIUIABOB C BBHICOKHMMH MEXaHUYECKHMHU W aHTH(PPUKIMOHHBIMH CBOWCTBAMH; TEOPHIO
JIMTEUHBIX MIPOIIECCOB.

APPLICATION OF HEREDITARY MODIFYING FOR THE SOLUTION
OF PROBLEMS OF CASTING OF SILUMINS

E.I. Marukovich, V.Y. Stetsenko

Institute of technology of metals of National Academy of Sciences of Belarus,
Mogilev, Belarus, Ims@itm.by

Silumin is perspective constructional material for the industry. By production of castings
from silumin with high mechanical and antifriction properties there are technological prob-
lems. The main problems of casting of silumins are: absence of universality of modifiers
and limitation of their action; saturation of a melt hydrogen and oxide of aluminum; arbo-
rescent microstructure of eutectic.

It is possible to solve technological problems of casting of silumin by a failure from use
of modifiers. For this purpose at Institute of technology of metals of National Academy of
Sciences of Belarus the effective method of hereditary modifying is developed [1]. The
method is based on the phenomenon of structural heredity. For implementation of this
method casting in a crystallizer is used with jet-submerged cooling system [1]. This crystal-
lizer allows to receive castings from silumin with globular silicon dispersibility 1 ... 4 mi-
crons without use of modifiers. Such burdening preparations provide effect of hereditary
modifying during 2...3 hours.

Now high-performance and ecologically safe technology of the continuous and cyclic
casting of silumins in crystallizers is developed with jet-submerged cooling system.

The developed method allows to receive castings from silumin with globular silicon
(SGS) with high mechanical and antifriction properties. Trial tests showed that on wear re-
sistance and a resource of operation of a detail from SGS do not concede or exceed similar
details from serial antifriction bronze. The developed method of hereditary modifying al-
lows to receive continuous and hollow preparations from SGS any method of casting. For
this purpose it is necessary to have the castings from SGS received by casting in a crystal-
lizer with jet-submerged cooling system. The cost of preparations from SGS is 3 times less,
than similar preparations from bronze.

SGS is new antifriction material which with success can replace heavier and expensive
serial antifriction bronze.
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HEIIPEPBIBHOE JIMTBE BBEPX 3ATOTOBOK
N3 MEJHO-HUKEJIEBBIX CII'TABOB

E.!. Mapykosuy, B.A. XapbkoB

Hucmumym mexnonozuu memannoe HAH benapycu, Mozunes, benapycy,
kharckov@itm.by

B pabote onucaH ombIT IPUMEHEHUST TEXHOIOTUH HETIPEPHIBHOTO BEPTUKAILHOTO JIUTHS
BBEPX IIPH INPOM3BOACTBE 3ar0TOBOK M3 MEIHO-HUKENEBBIX CIUIABOB C HCIIOJIB30BAaHHEM
CIEIUATBFHO pa3paboTaHHOTO 000y IOBaHMS.

CyIHOCTh METOJa HENPEPHIBHOTO JINThSI BBEPX 3aKIIOYAETCS B TOM, UTO >KUAKHHA Me-
T U3 MJIABUJIBHOM NE4YM WIM MHKCEpa IONajaeT BO BHYTPEHHIOI IOJOCTh (DUIBEPHI,
HIDKHSSL YaCTh KOTOPOM BEPTHKAIBHO MOTpy’keHa B paciuiaB. Puiibepa yCTaHOBIEHA B BO-
JOOXJIaXIEMOM KPHCTAJUIM3aTOpe, KOTOPBIH CHapy>KH MMeeT clioll (hyTepoBKH, oOecreyu-
BAIOIIEH €ro 3alUTy OT KOHTAKTa C )KUAKUM METAJJIOM. 3a CUET OXJIAXKICHUS IIPOUCXOJUT
KpHCTAUIM3aLHUs paciuiaBa U (GOPMHUPOBAHKUE OTIUBKH, KOTOpAsi IMUKIMYECKH H3BJICKACTCS
BBEPX CIIEIHATIbHBIM TAHYIIAM MEXaHU3MOM.
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OCHOBHOE TpenHa3HAYCHUE YKa3aHHOTO CHoco0a — MPOW3BOACTBO MEIHOW KAaTaHKH.
Kpome Toro 3Ty TEeXHOJIOTHIO MOXKHO aIaNTHPOBAThH JJIS MPOWM3BOJICTBA NMPYTKOB U TPYyO
MaJIOTO JuaMeTpa U3 MCIHBIX U HUKCJICBBIX CILIABOB, APparo€HHbIX MCTAJIJIOB.

BepTukanbHOe TUThE UMEET PsiJi TEXHHYSCKUX MPEUMYIIECTB MO CPABHEHUIO C Oojee
MOIYJISIPHBIMH TOPU30HTATIBLHBIMU TIporieccamiu [1]:

— CUMMETpPHS B OXJIQXK/IEHUH OTJIMBKH 00ECIIeYrBAaeT PAaBHOMEPHYIO M MPEACKA3yeMyo
KapTHHY POCTa KPUCTANIOB U PABHOMEPHYIO OCEBYIO HArpy3Ky Ha 3aTBEPJIEBIIYIO Hadallb-
HYIO KOPKY OTJINBKH;

— TPOIIEHT BBIX0/1a TOJHOTO JocTUTaeT 99% 3a cueT OTCYTCTBHUS KOTIBEBHIHOTO OCTaTKa
Ha KOHIIE OTJIMBKH, XapaKTEPHOTO JJISi TOPH30HTAJIBHOIO CHOC00a, YTO OCOOEHHO Ba)KHO
MIPH JIUTHE APArOIICHHBIX METAIIIOB;

— Oonee BBICOKAsI TPOU3BOIUTENFHOCTD MPH CTA0MIBHO BBICOKOM KadeCTBE IMOBEPXHO-
CTH OTJIMBKU.

K HemocraTkaM MOKHO OTHECTH TPYJIHOCTH B OOPAIICHUN C BEPTUKAIBLHO PACIIONOKEH-
HOW JJTMHHOMEPHOH OTIIMBKOH, MOBBIIIIEHHBIE TPEOOBAaHUS K KYJIbTYpe MPOU3BOJICTBA U aC-
nexTamM 0e30MacHOCTH.

KameHnck-Ypanbckuii 3aBoj 1mo 06pabdotke 1mBeTHBIX MeTamwioB (KY30OLM) npousso-
JIUT TIPOBOJIOKY M3 HHUKENS W HUKEJEBBIX CIUIABOB MO TEXHOJOTUU JIUThS 3arOTOBOK B KO-
KIWIb C TIOCJICAYIONIEH TOpsueii MPOKATKOW M BOJOYCHHEM. DTa OYEHBb 3aTpaTHOE IIPOU3-
BOJICTBO TpeOOBaJO KapJUHAIBHOW MojAepHH3alnH. Bo3HHKIA Waes NMPUMEHHUTb METOJ
HETMPEPBIBHOTO BEPTHKAIBHOI'O JUThs BBEPX IS MPOU3BOJICTBA KATAHKU M3 HUKEIS U
HUKEIIEBBIX CILIABOB.

Kak moka3bIiBaeT TEXHOJIOTMYECKAs IMPaKTHKa, MPH aO0CONIOTHO HEMPEPHIBHOM JIUThE
MPOUCXOJUT HAPYIICHUE YCTOMYUBOCTU IMPOIECCa, YTO MOXKET MPUBECTH K OOPBIBY 3aro-
TOBKH.

bruta ckoHCTpympoBaHa (puc. 1) U mocTpoeHa crenuanbHas OTHOPYYbeBas YCTaHOBKa
HEMIPEPBIBHOI'O BEPTUKAJIBHOTO JIMThA BBEPX HA OCHOBC CaMBIX COBPEMCHHBIX HaHpaBHeHI/II\/‘I
B peanu3alvii IUKIMYECKOTO W3BJICYCHUS, & MMEHHO MPUMEHEHUH CEPBOIPHBOA, TPO-
TPaMMHUPYEMOTO JIOTHIECKOTO KOHTPOJUIEpa B YeIOBEKO-MalTMHHOTO HHTEpdetica (puc. 2).
B xauectBe OCO6eHHOCTI/I KOHCTPYKIIUH YCTAHOBKH CTOUT OTMETUTHL BO3MOXKHOCTb €€ MHTC-
Tpalyy C UHAYKIIMOHHON TUTEIBHOM MM KaHAJIbHOW TIEYb0, UMEIOIICHCS Ha MPEAPUSITHN.

B nepuon 3aTBepaeBaHus paciiiaBa U €ro OXJIXKACHUS B KPUCTAIUIH3ATOPE MEXIY (u-
JIbepOl U OTJIMBKOW BO3HUKAET BO3JYIUIHBIN 3a30p, KOTOPHIM 3HAYMTENIHHO BIUAET HA HX
TEIUI000MEH U yCIIOBHs ()OpMUPOBAHUS OTIUBKUA. OCHOBHON NMPUYUHON 00pa3oBaHHs 3a30-
pa IpH HEMPEPBIBHOM JITHE SBISETCS YCaKa 3aTBEPACBAIOIIEH M OXJIaXTAIOIIEHCS OTIHIB-
k. BenmmunHa 3a30pa yBeNMWYHMBAETCS IMPOIOPIIMOHAIBHO TMOHIKEHHUIO TEMIIEpaTyphl OT-
JINBKH. OCO6GHHOCTB HEMPEPBIBHOI'O BEPTUKAJIBHOI'O JIMThA BBEPX 3aKIIHOYACTCA B TOM, YTO
BEJIMYMHA OMUCHIBAEMOT0 3a30pa MPAaKTUYCCKH OJMHAKOBA MO BCEMY NEPUMETPY OTJIMBKH.
Takum o00pazom, dPeKTUBHEIN TETTIOOOMEH MEXAY OTIMBKON M (MIBEPOi CYIIECTBYET
JIMIIb B KOPOTKUH MPOMEXYTOK BPEMEHH, Koraa (GOpMUPYETCS HadalbHas KOpka. DTO Bpe-
Ms OTJIUBKA JIOJDKHA HAXOIUTHCS B COCTOSIHUU TIOKOsI, 3aTE€M IPOUCXOJIUT U3BJICUCHUE €€ Ha
3aIaHHbII 1Iar.
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Puc. 1. TpexmepHast MOZENIb YCTAaHOBKH Hetipe-  Puc. 2. YcTaHOBKa HETIPEPHIBHOTO JIMThS BBEPX
PBIBHOTO JIUTHS BBEPX Ha KY30LIM

B cBsa3u ¢ 3THM mepeMelieHHe 3arOTOBKM B IpoLecce PadOThl OCYIIECTBISIETCS IO
NPUHLMITY «ABHXEHHE — OCTaHOBKa» IJIsl oOecreueHHss (GOpMHUPOBAaHUS HAYaJIbHOH KOp-
K# [2]. DTO 3HAYNTENBHO CHIDKAET BEPOSATHOCTH OOPBIBOB, HO MPH 3TOM YMEHBIIAET MPOU3-
BOJIUTENHLHOCTD, TO3TOMY Ba)KHOW 3a/aveill MpH pa3paboTKe TEXHOJOTHYECKHUX MapaMeTpoB
SBJISIETCS ONPEAETICHUE MUHUMAJIBHOTO MEPUOIa OCTAHOBKH.

st oTuBOK mraMeTpoM OT 8 10 20 MM BpeMsI OCTAHOBKH MOYKET HAXOJIUTKCS B Ipee-
JJaX OT HECKOJBKUX COTBIX )IOHeﬁ CCKYHABI 10 HCCKOJIBKUX JECATBIX. I[JI}I 06ecnequI/151 MU-
HUMAJIbHBIX 3HAUYCHHH BPEMEHH OCTAaHOBKHM HEOOXOAMM NPHUBOJ C BHICOKMMH AMHAMHYE-
CKUMH NapaMeTpaMu M BO3MOXHOCTBIO LIUKJINYECKOH paboThl ¢ yactoroi mo 300 ['u. [ns
pelleHus AaHHOW 3amaun HamOosee d((EKTHUBHBIM SIBISIETCS MPUMEHEHHUE CEPBONPHUBO-
noB [3].

B kadecTBe KpuCTaIIM3aTOpa NPUMEHWIN CIIEHUATIBHBIA MEAHBIH TEIUIOOOMEHHUK LU-
nuHApuYeckor Gopmbl. [1oCTOSHHO HMPKYNIMpPYIOIas Boja 00ecreunBaeT OTBOJ Terjia OT
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¢dopmupytoLIeicss OTIUBKU. BHYTpH TemnooOMEHHHWKA HAXOAUTCS TOHKOCTEHHAst TpaguTo-
Basi (uiIbepa, BHYTPEHHUI JHaMETp KOTOPOH COOTBETCTBYET AMAMETPY MOJIy4aeMOW Mpo-
IYKIIWY, 8 BHEITHUH TUaMeTp — BHYTPEHHEMY JHaMEeTpy TEII00OMEHHHKA.

OCHOBHO# TPYIHOCTHIO TIPH pEATH3ANNN WA HENPEPHIBHOTO BEPTHUKAIBHOTO JIUTHS
BBCPX HUKECJIA U CIUIABOB Ha €ro OCHOBE ABJIAJIOCH TO, YTO NPUMCEHCHUE Fpa(l)I/ITa B 4YNCTOM
BUIC IJIA q)HJIBepI)I HCKJIIoYanochk. B MCIHO-HHUKEIICBBIX CIUIaBax YIrJji€poa SABJIACTCA BPEI-
HOU MPUMECHIO, TaK KaK MPH COJECPKAHUH €T0 B 3TUX CIUIABaX BBILIE Mpeeia PacTBOPHUMO-
CTH OH BBIJIEJSIETCS O TPAHUIAM KPHUCTAUNIMTOB B BHAE TpaduTa, YTO CHOCOOCTBYET
OBICTPOMY pPa3pYIICHUIO TOTOBBIX M3ICTUN OT MEXKPHUCTAUTUTHON KOppOo3WH. B cBs3m ¢
3THM KpaifHe HeKeJIaTeNIbHO MCIIOJIb30BaTh YTIIePOCOAepKalllie MaTepUAITbI TIPH TIJIaBKE
pa3UBKE 3THUX CIUIABOB [4].

MenHo-HUKeNEBbIE CIUIaBBl pearupyloT ¢ rpadutom U 3ToT 3deKT Oonee 3aMeTeH Ha
CIUIaBaX C BBICOKUM cojiepkaHreM Hukens. CrutaB cuctembl Cu - Ni ¢ comep)kaHrneM HUKENs
10% mpu 1500°C umeer yron cmaunBanus 139°, a ¢ conepxanvem Hukemns 30% yron cmadu-
BaHUs cocraBisgeT 70°. B mpakTuke HENpephIBHOTO JIMThSl YCTaHOBJIEHO, YTO NMPHMEHEHHE
rpaduTOBBIX QUIIbEp 3HAUMTENBHO BIIHSET HA CBOMCTBA CIUIABOB C COJCPIKAHUEM HUKEIs 00-
nee 20%. PactBopumocTs yriaepona B Hukene mmpu 1500°C cocrasmnser 2,6 mac.% [1].

Ha mepBoMm 3Tare skcriepuMeHTOB MTPUMEHWIH TIOKPHITHE TPaUTOBON (PHUITbEPHI TeKca-
TOHAJBHBIM HHUTPHUAOM Oopa. BiIM mpoBeneHBl IKCHEPUMEHTHI TI0 OTJIMBKE MPYyTKa Ha-
MeTpoM 20 MM H3 crtaBoB MoHeENb (67% uukens, 38% menn) u komnens (43% wukens, 0,5%
Maprasiia, OCTaIbHOE MEJIb).

OpHaKO MOKPBITHE 0Ka3aJloCh HE CTOMKMM M MCTHUPAJIOCh B MPOLECCE OTIMBKH MEPBBIX
100 xr mpyTka. [lamee Bo3HUKaNA 3po3us rpaduTa, 9TO MPUBOIWIO K YXYAIICHHIO KadecTBa
MMOBEPXHOCTH OTIMBKHU. B pe3ynpTare ObUIO MPHHATO pemeHne 00 M3roTOBICHUH (hHUITbEPHI
MOJTHOCTHIO M3 HUTpuAA 6opa. [lokpeITHE 3aIMTHOTO CTaKaHa HUTPUAOM OOpa TOXe OKa3a-
nock He 3dekTuBHBIM. Ha 3epkaje pacruiaBa mpH IDIaBKE W BBIJICPKKE HUKEJEBBIX CIUIA-
BOB HABOJUTCS NIOKPOB U3 PACIIABICHHOTO CTEKIIA, IIPH KOHTAKTE C KOTOPBIM MIPOUCXOHIIO
pa3pylieHre TOKPBITHSI.

B pesynbTare ObII0 MPUHSATO pemeHne 00 H3TOTOBICHUH (PIITHEPHI MTOTHOCTHIO U3 HUT-
puma 60pa, a 3aIMUTHOTO CTaKaHa U3 KePaMHUKH.

IIpou3BOAUTENBHOCTE NPOLECCA HENPEPHIBHOTO BEPTUKAIBHOIO JIMThS BBEPX Ha yKa-
3aHHBIX BBIIIE CIIaBax Obuta gocTUrHyTa 0,6 M/MHH, YTO COCTaBiseT mpuonu3uTensHo 100
Kr/4ac.

Ha ceropnsmamii MOMEHT CIpOEKTHpPOBaHA OOHOBIIEHHAS BEPCHA YCTAHOBKH, KOTOpas
MO3BOJIUT OCYIIIECTBIIATH JUTHE B TPH Pydbsi OMHOBpeMeHHO. Kpome Toro BemyTcs mccieno-
BaHUS 10 BBHIOOPY TEXHOJOTMYECKHX ITapaMEeTPOB JIUThs, KOTOpPbIE ObI MO3BOJMIN OOecIe-
YUTH OOJIBIIYIO MPON3BOJUTEIBHOCT M PACIIMPUTE HOMEHKJIATYPY THIIOB CILJIABOB.
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CONTINUOUS CASTING UPWARD OF COPPER-NICKEL ALLOYS

E.I. Marukovich, V.A. Kharckov

Institute of technology of metals of The National academy of science of Belarus,
Mogilev, Belarus, kharckov@itm.by

Vertical casting has a number of technical advantages over the more popular horizontal
processes [1]:

— The symmetry in the cooling of the casting provides a uniform and predictable picture
of crystal growth and a uniform axial load on the hardened initial crust of the casting;

— The productivity reaches 99% due to the absence of a spear residue at the end of the
casting characteristic of the horizontal method, which is especially important for casting
precious metals;

— Higher productivity with stably high surface quality of the casting.

Kamensk-Uralsk processing plant for non-ferrous metals produces wire from nickel and
nickel alloys using the technology of casting blanks into chill molds, followed by hot rolling
and drawing. There was an idea to apply the method of continuous vertical casting upwards
for the production of wire rod from nickel and nickel alloys.

A special single-arm plant for continuous vertical casting was designed and built up. As
a feature of the design of the plant, it is worth noting the possibility of its integration with
the induction crucible or duct furnace, which is available in the enterprise.

As a crystallizer, a special copper heat exchanger of cylindrical shape was used. Con-
stantly circulating water provides heat removal from the forming casting. Inside the heat
exchanger is a thin-walled graphite die, whose internal diameter corresponds to the diameter
of the product obtained, and the outer diameter to the inner diameter of the heat exchanger.

The main difficulty in implementing the idea of continuous vertical casting of nickel and
alloys on its base was that the use of graphite in pure form for the spinneret was excluded.
In copper-nickel alloys, carbon is a harmful impurity, since when it is contained in these
alloys above the solubility limit, it is released along the crystallite boundaries in the form of
graphite, which contributes to the rapid destruction of the finished products from intergranu-
lar corrosion. In this regard, it is extremely undesirable to use carbon-containing materials in
the melting and casting of these alloys.
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As a result, it was decided to make a die entirely of boron nitride, and a protective glass
made of ceramics.

To date, an updated version of the plant has been designed, which will allow casting into
three streams simultaneously. In addition, studies are underway to select the technological
parameters of the casting, which would allow to ensure greater productivity and expand the
range of types of alloys.
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3amaTeHTOBaHHBIE POCCHUHCKHE OMOANIEKTPOHHBIE YCTAaHOBKH, MPUMEHSIONINE B Kade-
CTBE OMOCEHCOPOB ABYCTBOPYATHIX MOJUTFOCKOB HM3TOTOBJICHBI HA HOBEHINIEH 3JIEMEHTHOM
Oaze. Jlns 00pabOTKHM ONTOKApIUO CUTHAIIOB pa3paboTaHa MporpaMma, MO3BOJISIONIAs ¢ Mo-
MOIIIbI0 KOPPEISLMOHHOIO aHAJIN3a BBIACHATh KAPAUOPUTMBI MPU CYIIECTBEHHOM HU3MEHE-
HUHU (QOPMBI U aMIUIMTYIbI CUTHAJIA.

CucreMa KOHTPOJISL KadecTBa BOJBI B BOJHBIX 9KOCHCTEMAaxX B HACTOSAIIEE BpeMs HyXKaa-
eTcs B KOPEHHOM IIepecMOTpe IOJIXO0/I0B, B HOBOHM ammaparypHOW M METOJHUYECKON Oase.
TpaauOHHO MpUMEHSIEMBIE JUII KOHTPOJIS CpeAbl XMMHUYECKHE METOJIBI XOPOLIO pa3pabo-
TaHbl, 001aJa0T MOIIHONW NpuOopHOH 0a3o0i. OHU SBISIOTCS OCHOBHBIMH METOJAMHU TOCY-
JApCTBEHHOW CHCTEMbl MOHUTOpPUHIA BO Bcex cTpaHax. I[lo aHann3am BOJbI, IOJIy4EHHBIM
XUMHYCCKUMU HIIN (1)I/ISI/IKO-XI/IMI/I'-ICCKI/IMI/I METOJbI B IPUHIIUIIC HEBO3MOXHO IMPEACKAa3aThb
OMOJIOTHUECKUH pe3yIbTaT OJHOBPEMEHHOTO JIeiicTBUS Beex (akTopoB. Kpome Toro, Xxumu-
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YecKre aHaJU3bl JOPOTH, TPEOYIOT 3HAUNTEILHOTO BPEMEHH, YacToTa B3ATHS P00 orpaHu-
YeHa SKOHOMHUYECKIMH COOOPaKECHUSIMH.

Ha npakrtuke TpeOyercsi onepaTHBHOE OOHAPYKEHUE 3arpsI3HEHUSI BOIBI B pe3yJbTare
TEXHOTCHHBIX aBapHil WM MPUPOAHBIX KaTacTpod, KOTja MmocTpagarb MOTYT BOJI03a00DEI,
(epMBI TIO BBIPAIIMBAHUIO BOAHBIX JKMBOTHBIX B MOpE WM peKax, a TaKKe HaceJeHHe.
Haubonee amexkBaTHRIMH METOAAMH OLIEHKH BPEIHBIX BO3ICHCTBUN HA CpENy SBISIFOTCA
OMosIOTHUeCKUe METOABl KOHTPOJIS, MCIOJb3YIOUINE PEeaKUUH >KUBBIX OPraHM3MOB Ha 3a-
IpSI3HEHHUE BOJIBI.

Jpyroi BaxHO#N 3amaueil, KOTOPOW MPAKTUUECKH HE YJIENsAeTCs] BHUMAaHUA, SIBISETCS
BBISIBJICHHE OTCPOUEHHBIX OMOIOTHUECKHX YPQPEKTOB, CBA3aHHBIX C JCHCTBHEM MEAJICHHOTO
HAKOIUICHUS BCEX BEIIECTB, KOTOPBIE MPUCYTCTBYIOT B BOJIE B HEOOJIBIINX KOHIICHTPAIIHSIX.

B HacTosmmee BpeMsi 3aMETHO BO3POC MHTEpeC K MpuOopaM st OMOIOTHIECKOTO KOH-
TPOJISL COCTOSIHHSI BOJHBIX 3KOCHCTEM — OMO3JIeKTpoHHBIX ycTpoicTB (T. Schettino et. al
2012). C ux pa3BUTHEM CTajla JOCTYIHON perucTpanus GU3NOJIOTHIECKUX PeaKInid HepB-
HOHM CHCTeMBbI, pabOThI Cep/lla, ABUTATCIbHOW aKTUBHOCTH, U3MEHEHHUS 3JICKTPHUUECKOU
aKTHBHOCTH THAPOONOHTOB. B KadecTBe OMOCEHCOPOB B Pa3HBIX yCTPOMCTBAX HCIONB3Y-
ercs aByctBopuarble Moiuttocku (Kramer, K.J.M., et al. 2001, Braby C.E. et al. 2006,
Burnett N.P., et al. 2013, Olshansky V.M. et al. 2015), peunsie paku (Kholodkevich S.V.
et al. 2008), pp10BI, 0OManaronIMe cinaboi nekTpudeckoi akruBHocThIO (Juergen C., et al.
2012).

Haunbonbiee pacnpocTpaHeHUe MONYyYUIIM YCTAHOBKH, UCIIONB3YIOIINE B KauecTBEe OHO-
CEHCOPOB MPECHOBOJHBIX ¥ MOPCKHX JBYCTBOPYATHIX MOJUTIOCKOB. [lpn yxXyamennn kaue-
CTBa BOJBI ATH XKMBOTHBIE 3aKPBIBAIOT CTBOPKH PAKOBUHBI, (peakuus m30eraHws) U pe3Ko
CHIDKAIOT YacTOTy CEpJCYHOro puUTMa. Perucrpaiusi IBUKEHHsI CTBOPOK SIBISETCS Oojee
MPOCTON TEXHWYECKOW 3a/laueid, YeM pPEerucTpanus CepIeYHON AEITeIhbHOCTH M 00paboTka
JAHHBIX OTITO KapIAOTPAMM.

OnHOBpEeMEHHOE 3aKpBITHE CTBOPOK TPYHIION YKUBOTHBIX CBHUAETENHCTBYET O BBICOKOM
YpOBHE 3arpsi3HeHus BOAbL. Takue MpuOOpHl, HCIONB3YIONIME TOIBKO PETUCTPALIHIO PEAKLIUIO
n30eranus, HEOONBIIMMHU CEPUSMH TPOU3BOAMINCH B TpOILIOM Beke ¢upMmoii Biota Guard
(www.biotaguard.no), Hopeerust u ¢pupmoit Aqua Dect company (www.mermayde.nl), Hu-
nepnanabl. B Hopeernu npuOops! MCIONB30BaUCh 111 KOHTPOJIS Ka4yecTBAa MOPCKOM BOABI,
B Huznepmangax — CTOYHBIX BOJ C OYUCTHBIX COOPYKEHHI U PEYHON BOJIBI.

B Poccun B UaCTHTYTE TIpOoOiieM skomoruu 1 sBororiui PAH (1. Mocksa) pa3zpaboTtaHo
HECKOJIBKO BapUAHTOB OMODJICKTPOHHBIX CUCTEM ISl KOHTPOJIS KayecTBa BOJBI C UCIIONIB30-
BaHHEM MOJUIIOCKOB U pBIO, 00Mafarommx caadoi 3eKTPUIECKO aKTHBHOCTBIO.

[IpoBeneHHBIE HAMH KCTIEPUMEHTHI TT0 U3yUEHHUIO BIMSHHS TOKCUYIHBIX HAHOYACTHI] Ha
0e33y00K Buga Anodonta anatina okasaliv, 4TO MPU BHICOKOM TOKCUYHOCTH BOJBI MOJLITFOC-
KA HE YCIEBAIOT 3aKpBITh PAKOBUHY M MOTHOAlOT C OTKPBITOH pakoBHMHOH. BosmeiicTBuio
MOJIBEPTaeTCs PEeryInpyIoliasi MBIIIEYHYI0 U CepACYHYI0 JesTeTbHOCTh HEPBHAs CHUCTEMa
MOJUTFOCKOB, TIO9TOMY PaKOBHHA OCTA€TCS OTKPBITOW, PE3KO MEHSAETCS aMIUTUTyIa U Gpopma
OINTO KapAWOCUTHANA, BPEeMsI OCTAHOBKHM CepJla 3aBHCUT OT MOIIHOCTH Bo3neicTBus. [lo-
3TOMY pa3paboTaHHBIE HAMH MPUOOPHI KOHTPOIUPYIOT 002 3THX BaKHEUITUX (PU3HUOJIOTH-
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yeckux napamerpa. Hamm paspabotku 3ammmensl narenramu P® (Olshansky V.M, et al.,
2015, Olshanskij V. M. et al., 2017 )

Jlis KOHTpOJIL KapauorpaMM MOJIIFOCKOB HaMU ObUIM CO3/aHbl 6 u 12 KaHaJIbHBIC
YCTPOMCTBA AJISl TMOJIEBBIX U JIAOOPATOPHBIX HMCCIEIOBAHMM, MO3BOJSIOMINE B PEaTbHOM
BpeMeHH (DMKCHPOBATh Yepe3 CTBOPKY PAKOBUHBI CEPIEYHYIO0 aKTHBHOCTH (pHc. 2). Kon-
CTPYKIHUS onTOoKapauorpada B 3HAUNTENBHON CTEMEHN OTIMYAeTCS OT 3alaJHbBIX IMpeJre-
CTBEHHHUKOB. J[s1 MOBBILIEHUS HAIEKHOCTH IMPUMEHEHO CHHXPOHHOE JEeTEKTUPOBAHUE,
OCYIIECTBIISIEMOE IO KXKJIOMY KaHAIly OTIENbHO. Jlanee naHHbIe MepenalTcss ¢ MUKPOTIPO-
IIECCOPOB Ha KOMITBIOTEP, T/I€ TIOIBEPTAIOTCS KOPPEISAIINOHHOMY aHaJIHN3y.

Jl1 KOHTpOJIS IBUKEHHUS CTBOPOK, B OTJIMYHME OT CYLIECTBYIOUINX pa3paboTOK, MpuUMe-
HSIONIUX Pa3InyHble JaTYUKN XO0JUTa, Mbl IIPUMEHIEM METOJBI 3JIeKTpoiokanuu. Ha cTBop-
Kax 3aKperUIsSIOTCS] YTOIbHBIE IEKTPOJIBL, B 30HE Pa3MEIeHIs MOJITIOCKOB CO3JaeTcs Bpa-
HIAIOIIEeeCs IJEKTPUIECKOE TI0JIe, & O PACKPBITUH CTBOPOK CYJAAT MO U3MEHEHHIO Pa3HOCTU
MOTEHIUAIOB Ha 3JEKTpoAax. DTOT cmocod peructpauuu Obul 3ammimieH [latentom RU
2 627 457 C1. Ilpu 3TOM METOAE MOKHO KOHTPOJIHUPOBATh Pa3IUYHbIE NMEPEMEUICHUS] MOJI-
JIFOCKOB.

Ha ocnoBe apyroro namero nateara RU 2570 375 C2 6pina co3mana MpOMBIITUICHHAS
YCTaHOBKa KOHTPOJIA KauyecTBa BOJBI, 3a0MpaeMoii u3 MOCKBBI PEKH I MTUTHEBBIX IIETIei
(puc. 1). YcTaHOBKA HCTIOIB3YET B Ka4eCTBE OMOCEHCOPOB MPECHOBOIHBIX MOJUTFOCKOB TIep-
JioBHIl M 0€33y00K. B Hell MOTOKM TeCTUPYEeMO BOJBI IIUKIMYECKH KOMMYTHpPYIOTCS. B pe-
3yJIbTaTe Kbl MOJUTIOCK MO OYEPEAM BHICTYMAN TO B KAUYECTBE TECTOBOTO, TO B KAaU€CTBE
KOHTPOJIbHOTO. Heo0X0AMMOCTh TaKOTO pEIIeHUs JAUKTYETCS Te€M, YTO MOMHMO BPEIHBIX
BEIIECTB, KOTOPbIE MOTYT CO/AEPKAThCS B BOJIEC, HA OPraHU3MBI MOTYT OKa3bIBAaTh BIIUSTHHE
1 (GaKTopbl, HE MPEACTABISIOIINE OMACHOCTH: M3MEHEHHS TeMIIEPaTyphl, OCBEIIEHHOCTH,
CKOPOCTH TIOTOKA, aKyCTHYecKWi myMm. Pa3zpaOoTaHHble HaMH METOJMKA, almaparypa H
mporpaMMHoOe oOecriedeHne HampaBiIeHbl Ha pasIUdeHue NMPUYNH, BHI3BABIINX HM3MEHEHUS
PUTMOB.

OMnBIT 3KCITyaTallud yCTaHOBKU Ha PyOneBCcKoOl CTaHIUKM BOJOMOATOTOBKM U SKCIIEPH-
MEHTHI TI0 OIIEHKE TOKCHYHOCTH Pa3IUYHBIX BEIIECTB BBISBIJI DSl CYHIECTBEHHBIX HEIO-
CTaTKOB TEPIIOBUIl M 0€33y00K MPH MCIIOIB30BAHUH UX JUIS TECTHPOBAHUSI TTUTHEBOW BOJBI.
MHorue BUIbI MPECHOBOHBIX JBYCTBOPYATHIX MOJUTIOCKOB B HOPMAJIBHBIX YCIOBHSIX MOTYT
B TeUEHHNE HECKOIBKUX YacOB HAXOJIUTCS B Pa3MYHBIX (PYHKIIMOHAIBHBIX COCTOSHUSIX: TIe-
pronbl "0ompcTBOBaHUS" YepEayIOTCS ¢ TeprogamMu "3aceimanus”. [losToMy, st KOppPEeKT-
HOW MHTEPIIPETAlMU WX MMOBEJCHYECKHX PeaKkii U U3MEHEHUH cepeuHOr0 puTMa He00X0-
JIUMO TIPEIBAPUTENHHO U3Yy4aTh MOBEACHNE KAXKIOTO MOJUTFOCKA B HOPMAJIBHEIX YCIOBUSX B
TEYEeHHE UTTEIHHOTO BpeMeHrn. Kpome Toro, mpu [INTEIHHOM MCIIOIB30BAaHUH B yCTaHOB-
kax nepiopuil (Unio) u 6e33y00k (Anodonta) TpeOyeTCst CO3IaHUsI CUCTEMBI BhIPAIIIMBAHUS
BOJIHBIX OPraHU3MOB (Payku, BOAOPOCIH) Ul HOPMaJIbHOTO nuTanus. [Ipu HemoctaTouHOM
MUTAaHAW MOJUTIOCKHM HA JUTUTENFHOE BPEMs 3aKPBIBAIOT PAKOBUHY, PE3KO CHIKAETCS cep-
JIeUHAas aKTUBHOCTh. [Ipu amuTensHOM "MOTYaHUKM" MOJUTIOCKA BO3HHMKAET HEOOXOAMMOCTh
TECTUPOBATh €ro >KU3HECTIOCOOHOCTh. ONTHUMAaNBHBIA CHOCO0 3TOW MpOLEAYpHl elie He
OTIpe/ieTieH.
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N3ydyeHne HOPMATBHBIX (DU3HOIOTHYECKUX XaPAKTEPUCTHK PA3IMYHBIX BHJIOB MOPCKUX
W MPECHOBOHBIX MOJITFOCKOB C LGB0 TI0J00pa BUIOB JIJISI UCIOIB30BAHUS TIPU PEIICHUH
pa3IMYHBIX 3a7a4 OMOJOTMYECKOTO0 KOHTPOJS CpeAbl TOJIbKO HauyuHaeTcs. B mutepatype
UMEIOTCS JJaHHbIE MPUMEPHO O 20-M MOPCKHUX U MPECHOBOJHBIX BUIOB MOJUIIOCKOB, a U3
CYIIECTBYIOT OKOJIO ThICsA4M [IpoBeIeHHBIE COBMECTHO C yUeHBIMU XapOUHCKOTO HHIKEHEP-
HOTO YHHUBEPCHUTETA HMCCIEAOBAHMS CEPACUYHON aKTUBHOCTH MOJUTIOCKOB pomoB Nodularia,
Sinadonta, Cristaria, otyoBiieHHbIe B peke CyHTapH C IIeIbI0 UCIIOIb30BaHMS UX B KAYECTBE
OMOCEHCOPOB TOKAa3aid, YTO HAuOoJiee MOJAXOMAIIMMH SBISIFOTCSA MPEICTABUTENN POJIOB
Nodularia u Sinadonta. CuTHaJIBI ONITOKAPIXOTPAMMEI IMEIOT YETKYIO YCTOHUNBYIO (hOpMy
U aMIIINTYly CUTHaJIa,

Puc. 1. VYcraHoBka A1 aBTOMAaTHYECKOTO Puc. 2. 6-xananpHas ycTaHOBKa s Jlabopa-
KOHTpOJII ~ KadecTBa  3a0upaeMoil  BOZBI TOPHBIX U MOJEBBIX HCCIENOBAHUN pEAKIMI
Ha PybOneBckoii cranimn MockBa MOJIIIOCKOB

st coznanust COBpeMEHHOM yCTaHOBKH U1l KOHTPOJISL Ka4ecTBa BOJBL, 3a0UpaeMoid st
MUTBEBBIX HYXKJ MEPCHEKTHBHO HCIONB30BaTh B KaueCTBE OMOCEHCOpA, Cab0dJIeKTpHUe-
ckux peI0, perymsapHo (Gnathonemus petersii) umu (Apteronotus albifrons) HempepbsIBHO
TEHEPUPYIOMIUI DIIEKTPUUECKUE Pa3psiibl, HAIEKHO BOCIIPHHUMAEMbIE PETUCTPUPYIOLICH
anmapaTypoid. DT peIObI JaBHO NMPUBIEKAIOT BHIMAaHUE pa3pabOTYNKOB CHCTEM OMOMOHM-
topurra (Jurgen et al. 2012). [Ipu ucHoOIB30BaHUN CITA00IICKTPUICCKUX PBHIO 1T OMOWH-
JUKalluu HET HeO6XOJII/IMOCTI/I 3aKpEIIATh Ha HUX KaKI/IC-HI/IGO JaTYUKH. nyzuueHI/Ie caMo-
YyBCTBHA MPHUBOAUT K 3aMETHBIM M3MEHEHHSIM PUTMa Pa3psaoB, YTO MOXKET OBITH omepa-
TUBHO 3a(pMKCHPOBAaHO. MbI MMEEM MHOTOJETHUM OMBIT pa3pabOTKU HOBBIX CPEJCTB JJIS
pETUCTpALNK STEKTPHUUECKON aKTHBHOCTH PA3JUYHBIX BHJIOB CIa00INEKTPUIECCKHUX PBIO, B
TOM YHMCIIe TIPU JUIUTENBHBIX HAOMIOJACHUAX 32 MX MOBEIEHHEM B Pa3IMYHBIX IOBEAEHYE-
ckux curyanusx (Olshansky, 2010). Heo6xonumoii yacTeio HalMx pa3padoTOK TaKke ObLIO
obecrieuenre 3¢GGEKTHBHOW BH3yalM3allil B PEaTbHOM BpPEMEHW MAHHBIX, COOMpPaeMBIX
OJTHOBPEMEHHO C HECKOJIBKHX OMOCEHCOPOB.

Pacmmpenune macmraboB NMPUMEHEHUS NPECHOBOJHBIX M MOPCKMX aBTOMAaTHUECKHX
KOMIIJICKCOB, HMCIOJB3YIONIMX JIBYyCTBOPYATHIX MOJUTFOCKOB — KpaiHE aKkTyalbHas 3ajada.
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WNudopmanus o Hadane 3arps3HEHUS] MOPCKOH BOJBI B MECTaX BBIPAIMBAHUS MOPEIPOIYK-
TOB, TUISDKEH, B MECTax MacCOBOTO OTAbIXa JtoJel akryanbHo aig JlansHero BocTtoka Poc-
cuu u Kopeun. Kpome Toro, Takume uccienoBaHus HEOOXOTUMBI IS OIEHKHU ITOCIIEICTBHIA
I00ATBPHOTO TOTEIUICHUST KIIMMATa JUJIS MOJLUTIOCKOB, KOTOPBIC SIBJISIFOTCSI BaXKHBIM TIHIIIE-
BEIM PECYPCOM JIJIsl 0OEHX CTpaH.
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BUOI'PAD®USA

A, Mawkun [letp BacunseBuu, paboTaro B 006nactu OMOGHU3UKH U CIEHUATM3UPYIOCh
Ha M3YYECHHH BIMSHUS PA3IMYHBIX 3arps3HAIONINX BEUIECTB HA HEPBHYIO U CEPACYHO - CO-
CYIAMCTYIO CHCTEMY JBYCTBOPYATBIX MOJUTIOCKOB. PaboTaro Begymmm umHXeHepoMm B MH-
CTHTyTEe TIpoOIieM 3Kkosoruu u 3Boimonuud PAH r. Mocksa. Crnenuanucr ¢ 1974 rona. O6-
JAaCTh MOMX HAayYHBIX MHTEPECOB BKIIOYAET N3yYCHHUE IOBEICHUYECKHX M (H3MOTOTUIECKHX
peaKIuii IPECHOBOIHBIX M MOPCKHX JKMBOTHBIX PAKOB, TBYCTBOPYATHIX MOJUTIOCKOB, Cl1ab0-
AIIEKTPUIECKUX PBIO.

291



VHXEHEPHBIE HAYKU, HOBBIE MATEPUAJIbI U HAYKU O 3EMIIE (cexuus C)

APPLICATION OF BIOELECTRONIC DEVICES FOR "ON LINE"
BIOMONITORING WATER QUALITY OF SEAS AND RIVERS

P.V. Mashkin', S.V. Volkov', V.M. Olshanskiy', Xue Wei’, Y.A. Kim’

'A.N. Severtsov Institute of Ecology and Evolution, RAS, Moscow,
mashkin@yandex.ru
'A.N. Severtsov Institute of Ecology and Evolution, RAS, Moscow,
mendur@mail.ru
'A.N. Severtsov Institute of Ecology and Evolution, RAS, Moscow,
vmolsh@yandex.ru
Harbin Engineering University, HLJ, PR China,
xuewei@hrbeu.edu.cn
3Institute of Cell Biophysics, RAS, Pushchino,
yukOl@rambler.ru

The systems for water quality control in aquatic ecosystems currently needs a radical re-
vision of approaches, new hardware and methodological base. Regulation of permitted con-
centration substances in water systems using only chemical methods is not effective, since
hundreds of different substances and various physical factors act simultaneously on living
organisms. "On line" monitoring of the total toxicity of water is possible only by biological
methods, using the physiological reaction of living organisms. Sea and freshwater mussels,
cray fishes, fish with weak electrical activity used like biosensors. In many countries devel-
op bioelectronic systems for automatic "on line" control water quality.

In Russia, in Institute of ecology and evolution Russian Academy of Sciences has de-
veloped bioelectronic device for continuous automatic control of water quality using bivalve
mollusks (Unio). It are based (Patent RU 2570375 C2 2015,) on a modern element base, for
registration of shell movements use new original method (Patent RU 2 627 457 C1 2017).
It works on Rublevskaya water inlet station, Moscow. The experience of using freshwater
bivalves for water control in water intakes showed that the mollusks taken from the Moscow
river have an unpleasant feature. They they can be in different functional states for several
hours: periods of "wakefulness" alternate with periods of "falling asleep". Therefore, for the
correct interpretation of their behavioral reactions and changes in the heart rate, it is neces-
sary to study the behavior of each mollusk in normal conditions for a long time. In addition,
with prolonged use in device mussels Unio or Anodonta requires the establishment of a sys-
tem of cultivation of aquatic organisms (crustaceans and algae) for a normal diet.

To create a modern devices for monitoring the quality of water taken for drinking pur-
poses, it is promising to use as a biosensor, weakly electric fish, ( Gnathonemus petersii) or
(Apteronotus albifrons), continuously generating electric discharges, reliably perceived by
the recording equipment.

Expanding the scale of application of freshwater and marine automatic systems using
bivalves is an extremely urgent task. Information about the beginning of the pollution of sea
water in the places of growing seafood, beaches, places of mass recreation of people is im-
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portant for the Far East of Russia and Korea. In addition, such studies are needed to assess
the effects of global warming on shellfish, which are an important food resource for both
countries.
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Mashkin Petr Vasilyevich works in the field of Biophysics and specialize in the study of
the influence of various pollutants on the nervous and cardiovascular system of bivalves for
constructing bioelectronic systems. I work as a leading engineer at the Institute of ecology
and evolution of the Russian Academy of Sciences in Moscow. Specialist since 1974. My
research interests include the study of behavioral and physiological reactions of freshwater
and marine animals cancers, bivalves, weakly electric fish.

CONPSKEHHBIN TEIUIONEPEHOC B ITOJIOCTAX
C JIOKAJIbBHBIMHU HCTOYHUKAMM JIYUUCTOI'O HATPEBA

A.9. Hn

Tomckuit nonumexuuyueckuti ynueepcumem, Tomck,
nee_alexander@mail.ru

[IpoBeneHO YHMCIIEHHOE HCCIeOBaHWE KOMOWHHPOBAHHOTO TEILIONEPEHOCa 3a CYET
KOHAYKIHWHUH, TepMOFpaBI/ITaHHOHHOﬁ KOHBCKIIMU U NOBEPXHOCTHOI'O M3JIYUCHHSA B 3aMKHY-
TOW 00MacTH ¢ HHGPPAKPACHBIM H3ITydyaTeneM. Y CTAHOBIJIEHO, UYTO B YCIOBHAX HArpeBa moJjo-
CTH JIOKAJTbHBIM UCTOYHUKOM JTYYUCTOM SHEPTHH (POPMUPYIOTCS CYIISCTBEHHO HEOTHOPOI-
HOE TI0JIe TeMIIepaTyp.

3amayu COBMECTHOTO MEPEHOCA TEIUIOTH KOHBEKUKEH U U3llydeHueM [1, 2] mpuBiexkaroT
BHHUMAaHHE UCCIIeZIOBaTeNel yKe He OJHO necsatuierne. K HacTosmeMy BpeMEeHH YHCIEHHO
MIPOAHATN3UPOBAHEl OCHOBHBIE XapaKTEPUCTUKH KOHBEKTHBHO-PAAHANMOHHOTO TEII000-
MeHa B 00JIaCTSIX pa3jMYyHON T'EOMETPUM B YCIOBHIX JJAMHUHAPHOTO M TYpOyJIEHTHOTO pe-
JKUMOB T€YeHUs XUIKOCTH. OHAKO CIIEyeT OTMETHTh, YTO CYIIECTBEHHO OOJIbIIAs YacTh
WCCIIeIOBAaHUN TTPOBOIUTCS TIPH JOIYIIICHUH, YTO Ta30Bas MOJOCTh OrpaHndeHa OecKoHeU-
HO TOHKMMH HWJIA UICATHFHO TEIUIOMPOBOISAIIUMHU CTEeHKaMH. M B 3TOU CBS3M, €TI0 HACTO-
Ameil  paboThl  SBISETCS MaTeMaTH4YeCKOe MOJCIHPOBAHKME TIpoIecca KOHIYKTHBHO-
KOHBEKTHUBHO-PAIMAIIIOHHOTO TEIUIONEPeHoca B 3aMKHYTOW TPSMOYTOJIBHOH o0nactu
(puc.1) ¢ J0KaTBHBIM UCTOYHHUKOM JIYYHCTOTO HArpena.

st onmucaHusi HECTALIMOHAPHOTO MPOCTPAHCTBEHHOTO TEUCHUS BSI3KOM HECKUMAEMOM
HBIOTOHOBCKOHM JKHIKOCTH HCIIONB30Bajiach cuctemMa Mud(epeHInaNIbHbIX YpaBHEHHH CO-
XpaHEHHS MacChl, UMITyJIbca W DHEPTUH, 3alMCAHHBIX B 0e3pa3MEpHBIX IPeoOpa30oBaHHBIX
MEPEMEHHBIX «3aBUXPEHHOCTHh — BEKTOPHBIN MOTEHIHAN — TemIeparypa». [Ipu mocraHoBke
3a/1a4d, MPEAIoIarajoch, YTo TEIUIO(U3NYECKHe CBOWCTBA ra3a, CTEHOK M M3JIydarers He
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3aBHUCAT OT TemnepaTyphl. Ha BHEIIHMX MOBEPXHOCTAX CTEHOK MPUHUMAIIUCh YCIOBHS TEI-
JIOW30JISILIMHM, a Ha TPAHULAX pa3zela Cpel — paBEHCTBA TEMIIEPAaTyp U TEIUIOBBIX IIOTOKOB.
Jist MOJeTMpOBaHUs JIyYUCTOTO TEMI00OMEHa MTPUMEHSIIICS METO]| Pe3yIbTHPYIOLIHUX TTOTO-
KoB. [Ipu 3TOM KO3(PPHUINEHTHI 0OYYEeHHOCTH PACCUUTHIBAIUCH C HCIOJIb30BAHNEM aHAIH-
TUYECKUX COOTHOILEHMH, MONMYyUYEHHBIX IJI1 MOBEPXHOCTEH KOHEUYHBIX pa3mepoB. Coopmy-
JMPOBaHHAs KpaeBas 3a/1a4a KOHAYKTHBHO-KOHBEKTHBHO-PAJHALMOHHOIO TEIJIONEepeHoca ¢
COOTBETCTBYIOLIMMY HauyalbHBIMU U TPAHUYHBIMH YCIOBHUAMU PELIEHA METOAOM KOHEUYHBIX
pasHocTell. [lng anmpokcumanuu HECTAalMOHAPHBIX TPEXMEPHBIX IubdepeHInanbHbIX
YpaBHEHUH B YaCTHBIX NPOU3BOIHBIX HCIIOJIB30BaJach JIOKaJIbHO-OJHOMEpHas cxema Ca-
Mapckoro. Pa3paboTaHHbIN BEIYMCIUTENBHBIH KOJ BEPUPHUIINPOBAIICS HA MOJENBHBIX 332~
Yyax MpOCTPAaHCTBEHHOM TepMOIrpaBUTAILIMIOHHON KOHBEKIUH [3, 4].

1=

Puc. 1. Obnacts penreHus:

1 — nuaTepMudecKuil ra3; 2 — TEIJIONPOBOAHBIEC U TEIUIOAKKYMYJIUPYIOILUE
CTEHKH; 3 — HH(ppaKpaCcHBII U3ITydaTesb

UmncneHHbIE WCCIICOBAHUS TPOBEICHBI NPU CIEAYIONMX 3HAYCHUSX Oe3pa3sMepHBIX
KOMILIEKCOB: umciio Poanes Ra =106, yucno Ilpaunrtins Pr=0,71, KOHIYyKTUBHO-
paguanuoHHbIl mapamerp N, =64, OTHOCHTENbHbBIH KO3()(UIMEHT TEemIONmpOBOJHOCTH
7“2,1 =1,3, creneHp 4epHOTHI cTeHOK € =0,9, oTHOCcHTenbHas TommuHA cTeHOoK /L = 0,1.

Pe3ynbTaThl YMCIEHHOTO MOJESIMPOBAHUS MPEACTAaBICHBI Ha pHC. 2.

Jly4qucTBIf MOTOK, MOCTYMAIOMINK OT HHPPAKPAaCHOTO M3IydyaTeis K TpaHulaM pasjelna
«ra3 — CTeHKa», MHUIUHUPYET MOBBILICHUE UX TeMIlepaTypsl. Bo3myx, Oyayun onrudecku
TOHKOH Cpemoil Al TEemIoro M3JIy4eHHs, HarpeBaeTCsl TOJIBKO Y CTEHOK IOJOCTH 3a CUEeT
KOHAYKTUBHOTO U CBOOOJHOKOHBEKTHBHOT'O MEXaHU3MOB Teruionepenoca. Ilpu atom B 06-
JacTy aHanu3a GopMHUpYyeTCs KOHBEKTUBHBIN (aken (puc. 2, a). Harperslii Bo3gyX y HIX-
HEH rOpU30HTAIBHOM IPaHULIBI pa3ziena Cpel B IIIOCKOCTH CUMMETPHUH OJHUMAETCS BBEPX,
a OCTBIBILIHII 32 CYET TEIUIOOTBO/A B BEPTUKAJIBHBIE CTEHKH OIyCKaeTcsl BHU3 (puc. 2, 6).
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BUOT'PA®UA

51, Hu Anekcannp DmyapmoBud, paboTaro B 00JaCTH TEOPETUICCKON M TTPOMBITINICHHOM
TEIUIOTEXHUKU M CHCIMATU3UPYIOCh Ha YHCICHHOM MOJCIMPOBAHHUH HPOIIECCOB TEIIOMAc-
comeperoca. Paboraio accucTeHTOM HaydHO-0Opa3oBarenbHoOro Ientpa W.H. Byrakosa
Tomckoro monurexuudeckoro yausepcuteta (. Tomck). C 2015 r. actiupanT 1o mpodrtto
Termodu3uka U TeopeTHUECKas TEIJIOTEXHUKA TOMCKOTO MOJIUTEXHHUYSCKOTO YHHUBEPCUTE-
ta. O0JIACTh MOMX HAayYHBIX MHTEPECOB BKIIIOUACT YHCICHHBIC METOJBI B 3aJla4ax TEIUIO-
MaccooOMeHa, a MIMEHHO: TACCUBHBIC M aKTHBHBIC CHCTEMBI OXJIAXICHHS TETUIOBBIACIISIO-
IIMX JJIEMEHTOB, JBYX(a3Hble MOTOKH, KOHJACHCAIIMOHHO-UCTIAPUTEIBHBIC CUCTEMBI TIepe-
Ja4yu SHEPTruu, COBMECTHBIN TMEPEHOC TCIIOTHI KOHZ[yKHHeﬁ, KOHBGKHI/Ieﬁ U U3JTYy4YCHUCM,
METO/IbI MTPSIMOTO YHCICHHOTO MOACIUPOBAHUS TYPOYICHTHBIX TCUCHHH.
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CONJUGATE HEAT TRANSFER IN A CAVITY
WITH A LOCAL RADIANT HEATER

A.E. Nee

Tomsk polytechnic university, Tomsk,
nee_alexander@mail.ru

This study deals with the numerical investigation of combined heat transfer via conduc-
tion, natural convection, and surface radiation in a closed domain with an infrared emitter. It
was found that a significant non-uniform temperature field was formed when heating the
domain by the radiant energy source

Combined heat transfer problems are encountered in many engineering applications
[1-4]. Major characteristics of convective-radiative heat exchange were numerically ana-
lyzed in cavities of various shapes under conditions of laminar and turbulent flow regime by
now. However, it should be noted that most of the research are carried out with an assump-
tion that a gas cavity is bounded by infinitely small or perfectly heat-conducting walls.
Thus, the aim of this study is mathematical modelling of conductive-convective-radiative
heat transfer in a closed air-filled cavity with a local radiant heater.

In order to investigate heat transfer regularities, a numerical code based on finite differ-
ence method was developed in MatLab. The results of mathematical modelling are present-
ed in Fig. 1.

Fig. 1. Temperature distributions (a) and velocity field (b) when Rayleigh

number Ra =10° and surface emissivity € =0,9

It was found that significant non-uniform temperature field was formed when heating
the domain by the radiant energy source.
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HccnenoBano BiusHUE MOBEPXHOCTHO-akTHBHBIX BemiecTB (I[TAB) Ha cTpykTypoobpa-
30BaHHWE B JAMCIIEPCHBIX IIEMEHTHBIX cucTeMax. [lokazaHo yrydineHne mopoBOil CTPYKTYpHI
LHEMEHTHBIX cucTeM, Moau¢uuupoBaHHbix [TAB. OtmeueHo, uro nobaBka [1AB cHikaer
ycanky o0pasioB, U IpU ONTHUMaNbHOM cojnepkanuu [IAB nabmogaercs 3amMeTHOE yiyd-
IIeHNE TPEIIMHOCTONKOCTH U (POPMHUPOBAHHIE MEIKOJUCIIEPCHON CTPYKTYPHI.

PerynupoBanue mporiecca CTpyKTypooOpa3oBaHUsl IIEMEHTHBIX KOMIIO3UTOB HAapSAy C
MoJ00POM ONTUMAIIBHBIX CTPYKTYPHBIX MOKa3aTesel, BO3MOXKHO TaKXKe 3a CUET NMpHMEHe-
HUsl MOIU(BUITMPOBAaHUS TyTeM BBoza 100aBok. /lo6arku [TAB, ucronb3yembie mpu Mpous-
BOJICTBE KOJUIOMHBIX [IEMEHTHBIX cMecel, 001a/1at0T TOBEPXHOCTHON aKTUBHOCTBIO U CIIO-
COOHBI U3MCHSATH TOBEPXHOCTHOE HATSDKEHHE Ha TpaHHUIle BoJa/TBepaoe Teno. [ToBepxHOCT-
HO-aKTHBHBIC BEIIECTBA CIOCOOCTBYIOT CHI)KCHHIO BEJTMYMHBI TOBEPXHOCTHOTO HATSKECHUSI,
4TO CHOCOOCTBYET CHWKCHHIO pa3Mepa 3apoJbllled KPUCTAUIM3alud U 00pa30BaHUIO
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0OJIBIIOTO KOJIMYECTBA MEIKOAUCIEPCHBIX KPUCTAIUIOTHIPATOB U, KaK CIEJCTBHE, CHUMKE-
HUIO 00IIIel TPOHUIIAEMOCTH IIEMEHTHOTO KamHs [1-4].

HOpOBOC MMPOCTPAaHCTBO KOJUIOMJIHBIX HEMCHTHBIX CUCTEM SABJIACTCIA 0I[HOI7[ U3 OCHOB-
HBIX XapaKTEPUCTUK UX MUKPOCTPOSHUS, HE3HAUMUTEIIEHOS U3MEHEHHE MIOPOBOTO POCTPaH-
CTBa M0 00BEMY ITYCTOT MPUBOJUT K H3MEHEHUIO OCHOBHBIX CBOWCTB. [lopucTocTs 3aBucHT
OT HMCXOJHOTO BOJOIEMEHTHOTO OTHOIIEHHS, COCTaBa HOBOOOpPa30BaHWI WX YAEITHHOTO
o0beMa U CTEIeHU TUapaTanuu [5—6].

[ToaTomMy OBLTM TIPOBEACHBI WCCIENOBAHUS BIUSHUS MOIU(PUIMPOBAHUS KOJIIOUTHBIX
IIEMEHTHBIX CUCTeM mobaBkaMu I1IAB Ha ocHOBHEIE (PH3UKO-TEXHHYECKHUE CBOMCTBA OTBEP-
JACBIINX NEMEHTHBIX MaTCpPpUajioB, B YaCTHOCTU HA MOPUCTOCTh IEMEHTHOT'O KaMH:. Komno-
WJIHBIC [IECMEHTHBIC MaTepHAalIbl pa3pabOTaHbI JUIS TOJTyYCHUS ICKOPATUBHBIX TOKPBITHH IS
(hacamHBIX KOHCTPYKIMI. B KauecTBe CHIPHEBBIX MATEPHAIIOB HCIIOIH30BAIN MOPTIAHIIE-
MEHT, TIPUPOIHBIN MECOK HUKOJACBCKOTO MECTOPOXKICHHUS, OTCEB APOOIICHHUs 1IcOHS U3 Oec-
TOHHOTO JioMa, [TAB (cynepmnactudukarop).

[IpencraBnsier nHTEpeC NMPUMEHEHHE B KAa4eCTBE HAIOJHUTEICH pa3IMYHBIX OTXOJOB
MIPOMBITIUICHHOCTH, B TOM YHCJIE TOHKOMOJIOTOTO OTCEBa Apo0IeHHus OeToHHOTO JIoma [7-9].
YCTaHOBICHO, YTO B COCTaBE OTCEBA JIPOOJICHUS] OETOHHOIO JIoMa CoAepKUTCs 0koyo 30 %
HETHIPATUPOBAHHOTO MOPTIAHANIEMEHTa, YTO MPEIONpeeseT ero UCIoIb30BaHne B Ka-
YeCTBE AKTHBHOTO MHUKPOHAIOIHHUTENS MPH MPOU3BOACTBE TOHKOMOJIOTBIX IIEMEHTHBIX
cucteM. [1o cBoeMy XMMHYECKOMY COCTaBY OTCEB APOOJICHUsS OSTOHHOIO JioMa M3 TsKe-
J0r0 O0ETOHA TMPEACTABJICH B BUAC PA3IUYHBIX COCIUHCHUN OKCHIHBIX TPYIN, KOTOPHIC B
pe3ynbTaTe B3aMMOJIEHCTBUS 00ECIIEYHBAIOT MPOIlecC TBEPAO(a3HOTO CHHTE3a HOBBIX CO-
€IUHEHUN.

Cpenu MHOXecTBa (haKTOPOB, BIHSIONIMX Ha TEXHUYCCKUE CBOWCTBA KOJJIOUIHBIX I1€-
MEHTHBIX CHCTeM (MWHEPAIbHBII U XUMHYECKHI COCTaB KOMIIOHEHTOB, BOJIOIIEMEHTHOE
OTHOUIEHUE, YIeIbHas MOBEPXHOCTH), OCHOBHYIO POJb UTPAIOT XapaKTEPUCTHKU (HOpMHU-
pyIomencst MOpoBOi CTPYKTYPHI IIEMEHTHOTO KaMHs (00Iee KOJIMYECTBO, Paguyc, KpH-
BH3HA, 3aMKHYTOCTbB), KOTOpas, B CBOIK OYepEellb, 3aBHCHT OT pa3Mepa U CTaOWIHHOCTHU
CyIIECTBOBAaHHSA B THIPATHPOBAHHOM ILIEMEHTHOM TeCTe O0pa3yroIMXCs MpPHU TBEPACHUU
TUApPATHBIX (a3 [6].

Jlist CHUMKEHUST TIOPUCTOCTU M, CIEIOBAaTEIbHO, BOAOMOTPEOHOCTH CHIPHEBON CMECH,
TpeOyeTcs 3HAYUTENbHOE KOJMYECTBO YaCTHIl HAWMMEHbBINEro pa3Mepa I 3allOoJHCHHS
mycToT cucTeMbl. Crernuduueckoil 0coOeHHOCTRIO BIUSHHSA M00aBku [IAB Ha Mukpo-
CTPYKTYPY LIEMEHTHOTO KaMHsI SBJISETCS TOT (DAaKT, 4TO B €€ MPUCYTCTBHH B IIEMECHTHOM
KamMHe (POpPMHUPYIOTCS KPUCTAIUNIMYECKHEe HOBOOOpPA30BaHMS 3HAYMTENFHO MEHbBINEH MIHC-
nepcHOCTH, 4eM 0e3 Hee [10]. Ilpu ucciaenoBaHun CTPYKTYPHBIX XapaKTEPUCTHK 3aTBEp-
JCBIICTO KaMHA W3 KOJJIOHMAHBIX IEMCEHTHO-IICCHAHBIX cMecen IIpru pas3sjindHoOM CpPOKE
TBEPJICHUS YCTAHOBJICHO, YTO OOIIasi M OTKPHITAsk TIOPUCTOCTh 3aTBEPCBIIECTO IEMEHTHO-
ro KaMHS Ha OCHOBE COCTaBOB C go0aBkoii [IAB HIbke 3HaYCHHI MOPUCTOCTH 0Opas3IoB
6e3 mo6aBku (cM. TabHILy).

Ha BOIOHENpPOHUIIAEMOCTh TMOKPHITHI BIMSIET HE TOJHKO HEMPOHUIIAEMOCTh 3aTBEp-
JICBIIETO MaTepuaja, HO U CIUIOIIHOCTh ITOKPBITHS, 3aBUCSINAs] B OCHOBHOM OT BEIUYHHBI
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nuHeHO# nedopmaruu ycanaku. Kpusble u3MeHeHHs! TMHEHHBIX JedopMaIuil ycaaku o0-
pasmoB 0e3 100aBOK W ¢ J00aBKOW IMOKa3bIBAIOT, YTO moOaBka [TAB cHmkaeT ycaaky o0-
pasioB IPOMOPIUOHANIBHO KOHIIEHTpannu Ao6aBku. [Ipu ontumansHOM conepkannu [1AB
0,4 % HaOnroaeTcs 3aMETHOE YITyUIlIEHUE TPEIUHOCTOUKOCTH.

IMopucTocTh HEMEHTHOTO KaMHs ¢ 100aBKkoii [IAB

Cocras 0e3 no0aBkn | Cocras ¢ 1006aBKOH
5 Bpewms TBepaeHus,
MTOPUCTOCTH, Yo
CyT
o0mmas OTKpHITas oO0mmas OTKpHITas

13,62 10,18 1 9,78 1

13,41 11,54 3 9,08

15,23 12,36 7 6,27 7

14,89 12,19 28 5,24 28

[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA, U3MEHSSI TOBEPXHOCTHBIE SIBIICHUS B TUCTIEPCHBIX
KOJJIOUJHBIX IIEMEHTHBIX CUCTEMaX, OKa3bIBaIOT BIUSHUE XapaKkTep KpUCTAUIM3AlMA HOBO-
oOpa3oBannii 1 Ha Mopdonoruto kpucramwios [6]. Cienyer oXuaaTh, 4TO BBEICHUE B CO-
CTaB BOJHOTO PacTBOpPa JOOABOK TOBEPXHOCTHO-AKTHBHBIX BEILECTB, YMEHBIIAIOIINX BEIHU-
YHHY TTOBEPXHOCTHOTO HATSDKEHUS, a TaKkKe HCIONb30BaHHE 0ojiee pacTBOPUMBIX HCXOJ-
HBIX COCIMHEHUH OyAyT NPUBOIUTH K CHHXKCHUIO KPUTHUYECKOTO pa3Mepa 3apojbliell KpH-
CTaJUIM3ALMM, CIOCOOCTBOBAThH OOPa30BaHMIO OOJBIIOIO KOJIMYECTBA MEIKOIUCIEPCHBIX
KPUCTAJUIOTUPATOB U CHI)KEHUIO MIPOHHUIIAEMOCTH [IEMEHTHOTO KaMHs. YeM MeHbIle KpH-
TUYECKUI pa3Mep 3apoJbllia KpUCTAIIM3ALMH, TEM BBIIIE YHUCIO U MEHbIIE pa3Mmep oOpa-
3yIOIMXCs Kpuctamtoruaparos [10].

HccnenoBanne MUKPOCTPYKTYPBl 00pa3LoB U3 KOMJIOUAHBIX LIEMEHTHBIX CHCTEM C JO-
OaBko#t u 0e3 nobasku [TAB moxasano, yro npu BBeaeHuu [IAB ymeHbIIAIOTCST pa3mMepsl
KPHCTAJIJIOB THAPATHBIX 3€PEeH. YKa3aHHBIC SIBJICHUS, HECOMHEHHO, CBSI3aHbI C afcopOuuen
MOJIEKYJ 100aBKH Ha MOBEPXHOCTH PACTYIINX KPUCTAIOB. AfcopOuus pacTeT BO BpPEMEHHU
M JIOCTHUTAaeT MakCUMyMa 3a 3-5 MMH TOCJe 3aTBOpEHUs aucrnepcuu. MoJeKyssl cynepra-
ctudukaropa, aacopOUpysCh Ha TOJIOKUTEIBHO 3apsDKEHHBIX YacTUIAX PacTyLIUX KpH-
CTaJUIOB, 3aTPYIHSIIOT UX POCT U CIIOCOOCTBYIOT 3apO’KACHUIO MHOXECTBA HOBBIX KPUCTAJI-
J0B. B pe3ynprare CTpyKTypa HEMEHTHOTO KaMHS CTaHOBUTCS MEIKOKPHUCTAIIMYECKOi,
MeHee NeeKTHOM, yeM y obpasna 0e3 100aBOK, TAK)KEe BHIIHO, YTO Y COCTaBa, MOTUDUIIH-
poBanHoro I[TAB, HabmI012F0TCSI HOBOOOpA30BaHMSL.

OO0pa3yromuiicst IpHu JadbHEHIIeM IPOTEKaHUH PEaKIMi THAPATANHA «KOATryJIHPOBaH-
HBIH Telb» TUAPOCHIMKATHOTO COCTaBa 3arlOJHSAET MOPHI B U3MUECKON CTPYKTYpe 3aTBep-
JEBILETO KaMHS, YTO CIIOCOOCTBYET YBETUUCHHIO IUIOTHOCTH KaMHSI.

Takum o00pa3oM, BBIIOJIHEHHBIE MCCIECIOBaHMUS II0Ka3ald, 4YTO IIOBEPXHOCTHO-
aKTHBHBIC BEIIECTBA, BBEJCHHBIEC B COCTaB KOJIJIOMIHBIX IIEMEHTHBIX MaT€pHAIOB, OKa3bl-
BalOT OMpENEJICHHOE BIMSHUE Ha MPOIECChl CTPYKTypooOpa3oBanus. [lpu uccienosanuu
CTPYKTYPHBIX XapaKTEPUCTHUK 3aTBEPACBILEIO KaMHS M3 KOJUIOMIHBIX LEMEHTHO-
MecYaHbIX CMeCel MpHU Pa3IMuHOM CPOKE TBEPACHHS YCTAHOBJICHO, YTO OOIIas M OTKPHI-
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Tas MOPUCTOCTh 3aTBEPJICBIIEIO I[EMEHTHOTO KaMHS Ha OCHOBE COCTaBOB C J00aBKOW
I[TAB Hmwke 3HaUeHUU MOPUCTOCTH 00pa3oB 03 MOOaBKH. YCTAaHOBJIEHO, YTO ITOBEPX-
HOCTHO-aKTUBHBIC BEIECTBA CHIDKAIOT YCaIKy 0Opa3loB MPOMOPIMOHAIBHO KOHIICHTpa-
UK 100aBKHU, CIOCOOCTBYIOT (hOPMUPOBAHHIO MEITKOKPUCTALTUYCCKON, MEHee NedeKT-
HOW CTPYKTYPBI IEMEHTHOTO KaMHSI.

JIMTEPATYPA

1. ®amukman B.P., Baitnep A.Sl., banusikor H.®. HoBoe mokosieHue cynepruracTu(GHUKaTOpOB.
Beron u xenezoderon. 2000; 5 (506): 5-7.

2. Barpakos B.I'. MoaudukaTtopsl 0eTOHA: HOBBIC BO3MOXHOCTH U MEPCIEKTUBEL. CTPOUTEIIbHEIC
Matepuainsl. 2006; 10: 4-7.

3. HecseraeB I'.B. DddexTrBHOCTS IpUMEHEHHS CcymepruiacTudukaTopoB B 6etoHax // Ctpou-
TenbHbIe MaTepraibl. — 2006. — Ne 10. — C. 23-25.

4. Kacropusix JI. U. JlobaBku B OETOHBI U CTPOHTENBHBIE pacTBOpBl. — PoctoB H//I.: deHukc,
2007.-221c.

5. IOxueBckuii, I1. M. O MexaHu3Me IiacTUQHUKAIMK LIEMEHTHBIX KoMmno3uiui // CTpouTtensHas
Hayka u Texauka. — 2010. — Ne 1-2. — C. 64-69.

6. Komoxon ILI"., lllanruna H.H. MonmuduimpoBaHHblii 1IeMEHTHBIN OETOH, €ro CTPyKTypa U
cBoiictBa // Llement. — 2002. — Ne 12. — C. 43-46.

7. Baxxenos F0.M., Myprazaes A.IO. DddekTrBHbIC OSTOHBI U PACTBOPHI IS CTPOUTEIBHBIX U
BOCCTaHOBHUTENIFHBIX pabOT C MCIMOIb30BAaHHEM OSTOHHOTO JIOMa M OTBajbHEIX 3011 TOC // BecTHHK
MI'CY. —-2008. — Ne 3. — C. 124-128.

8. Epumenko A.3. beToHHBIE OTXOIBI — CBHIPbE JUIS NMPOU3BOACTBA 3(PPEKTHUBHBIX CTPOUTEIb-
HBIX MaTepuanos // Texnonorun 6etoHoB. —2014. — Ne 2. — C. 17-21.

9. besrogo .M., [laxpataumaoB A.A., Tkau E.B. ®usnko-MexaHH4ecKHe XapaKTEPUCTUKH
OeroHa Ha meOHE U3 YTHIN3UPOBAaHHOTO apobienoro 6erona / Bectank MI'CY. — 2016. — Ne 10. —
C. 24-35.

10 Yprer H.b. ®usuxo-xumudeckass TMHAMUAKA TUCIIEPCHBIX CHCTEM M MaTepHajioB. — [lomiro-
npyassnii: U3a. nom «MuTemnekt», 2013. — 232 c.

BUOI'PA®USA

S, Hypbarypos Kanamusi AknmanoBud4, paboTaio B 00J1aCTH CTPOUTENHCTBA, WHHOBAIIH-
OHHBIX CTPOUTEIBHBIX TEXHOJIOTUH M CHEIUATU3UPYIOCh Ha TEXHOJIOTMU CTPOMUTENBHBIX
MatepuanoB. Paborato renepanbabiM nupektopoM TOO «MHHOBUWII/», r. Anmmatsl. [lok-
TOp TEXHUYECKHX HaykK ¢ 1996 roga. O0macTh MOMX HayYHBIX HHTEPECOB BKIIOUAET paspa-
0OTKy M BHEIpeHHE B MPOU3BOJCTBO dHeprocOeperaronield TEXHOJOTHH HOBBIX 30JI0Kepa-
MHUYECKUX MaTepUaliOB, HAyYHBIC HCCICAOBAHNS M NPOCKTUPOBAHUE OTCUYECTBEHHOIO 3aBO-
Jla 10 MPOM3BOJCTBY KepaMOTPAHUTA HA OCHOBE MECTHOTO ChIPbs, MHOT'OIIJIAHOBBIE HCCIIE-
JIOBaHUA IO pa3pabOTKEe M OCBOCHUIO TEXHOJIOTHI HOBBIX CTPOUTENBHBIX MaTepHaNoB, B T.4.
MCCIIeIOBaHUS TI0 KOMIUIEKCHOW OLIEHKE CHIPbEBOW 0a3bl CTPOUTENBHBIX MaTEepHUaloB, pas-
paboTKe XMMHYECKUX AO0ABOK IS CTPOMTENIBHBIX MaTepHajioB, pa3paboTKe TEXHOIOTUU
BBICOKOIPOYHBIX OETOHOB, M3IENUI WHAYCTPHUATBHOTO MAaJOATaKHOTO JOMOCTPOEHHS W3
JKECTKUX OCTOHHBIX CMecel Ha MECTHBIX 3allOJIHUTEISIX METOAOM HEMPEPHIBHOTO Oe3omany-
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0OYHOrO BI/I6pO(I)OpMOBaHI/I$I, TCXHOJIOTUN OTACIIOYHBIX HOKpLITI/Iﬁ Ha OCHOBC JUCHCPCHBIX
HOEMCHTHBIX CHCTEM H T.H.

A, KynubaeB Ackap ANTHIHOEKOBUY, padOTar0 B 00JIACTH CTPOUTENIBCTBA, WHHOBAIIHOH-
HBIX CTPOUTEIBHBIX TEXHOJOIUH U CHELUAIN3UPYIOCh Ha TEXHOJIOTHH CTPOUTENIBHBIX MaTe-
puanoB. Paborato npencenatenem ®onma Coset Mupa u cornacus Pecnyomukn Kazaxcraw,
r. AnMatbel. JlokTop TexHuueckux Hayk ¢ 2002 roma. OGnacTh MOMX HAay4HBIX HHTEPECOB
BKJIIOUAET pa3pabOTKy MOAM(UIIMPOBAHHBIX CTPOUTEIBHBIX MaTEPHajOB HA OCHOBE MECT-
HOT'O CBIPbSl U OTXOAOB NPOMBIIIJICHHOCTH, MHOTOIUIAHOBBIE MCCIEJOBaHM [0 pa3paboTke
Y OCBOEHHIO TEXHOJIOTHI HOBBIX CTPOUTENBHBIX MAaTEPUANIOB, B T.4. UCCIETOBAHUS MO0 KOM-
TUIEKCHOW OLIGHKE CHIPbEBOW 0a3bl CTPOUTENBHBIX MaTepHajoB, pa3paboTKe XMMHUYECKUX
n00aBOK IJIsi CTPOUTEIBHBIX MAaTEPHANOB, pa3padOTKe TEXHOJIOIMH BBICOKOIIPOUHBIX OETO-
HOB, W3JETHI HHIyCTPHAIBHOTO MAaJO3Ta)XHOTO JOMOCTPOEHHS M3 YKECTKHX OETOHHBIX
cMecell Ha MECTHBIX 3allOJHHUTENSIX METOAOM HeNpephIBHOTO Oe3omanyboduHoro BUOpodop-
MOBaHUsI, TEXHOJIOTUH OTAEIOYHBIX HOKPBITHH Ha OCHOBE AWCIEPCHBIX LIEMEHTHBIX CHCTEM
U T

A, & Upuna, pabotaro B 00JacTd CTPOHUTENHCTBA, MHHOBAIIMOHHBIX CTPOUTEIBHBIX
TEXHOJIOTMH M CIEHHAJIM3UPYIOCh HA TEXHOJOIMH CTPOUTEIBbHBIX MaTepuajioB. Pabotaro
TUPEKTOpOM IieHTpa HayuyHbIX ucciaenoBanuii TOO «MHHOBWMJI», r. Anmatsl. Kanaugat
TeXHUYECKUX Hayk ¢ 1987 rona. O0macTs MOMX Hay4YHBIX HHTEPECOB BKIIOYAET pa3paboTKy
TEXHOJIOTHH 30JIOKEpAaMHYECKHX MaTepUaliOB, HAyYHbIC HCCIIEAOBAHUS MO TEXHOJOIHHU Ke-
paMoOTpaHuTa Ha OCHOBE MECTHOT'O CBIPhsI, UCCICAOBAHMA 110 pa3padOTKe TEXHOIOTUIl HO-
BBIX CTPOUTEIBHBIX MaTEPUANIOB, B T.U. HCCICAOBAHHS IO Pa3paboTKe XUMUIECKUX JT0OABOK
IUIS CTPOUTEJBHBIX MaTepHaloB, pa3padOTKe TEXHOJIOTHH BBICOKOIIPOYHBIX OETOHOB, H3le-
JUH WHAYCTPUAIBHOIO MAaJO3TaXKHOTO JOMOCTPOCHHUS M3 JKECTKMX OETOHHBIX CMeced Ha
MECTHBIX 3aloJIHUTENISIX METOJOM HENpepbhIBHOIO Oe3omnanybouHoro BuOpodopmMoBaHus,
TEXHOJIOTMH OTJEJIOUYHBIX MOKPHITHI HAa OCHOBE AMCIIEPCHBIX IIEMEHTHBIX CHCTEM U T.1.

STRUCTURIZATION IN DISPERSE CEMENT SYSTEMS

Nurbaturov K., A. Kulibaev?, Dyo 1.}

'LLC «INNOBUILD», kanashnurbatyrov@mail.ru,
2Foundation Peace and Harmony Council Republic of Kazakhstan,
ncsilkroad@hotmail.com,
3TOO0 'LLC «INNOBUILD», dyoirina@mail.ru

The effect of surface-active substances (surfactants) on the structure formation in dis-
perse cement systems is studied. The possibility of using fine-grained screening for crushing
concrete scrap is shown. The porous structure of cement systems modified with surfactants
is shown to improve. When studying the structural characteristics of the hardened stone
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from colloidal cement-sand mixtures at different times of hardening, it was revealed that the
total and open porosity of the hardened cement stone on the basis of the compositions with
the addition of surfactants is lower than the values of the porosity of the samples without
additives. It is noted that the addition of surfactant reduces the shrinkage of the samples.

Investigation of the microstructure of samples from colloidal cement systems with and
without the addition of surfactants has shown that when the surfactant is introduced, the
dimensions of the crystals of the hydrated grains decrease. Adsorption grows in time and
reaches a maximum in 3-5 minutes after dispersion is stopped. Molecules of the super-
plasticizer, adsorbed on positively charged particles of growing crystals, hinder their
growth and contribute to the nucleation of many new crystals. As a result, the structure of
the cement stone becomes finely crystalline, less defective than that of the sample without
additives, it is also evident that neoplasms are observed in the composition, modified sur-
factant.
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HOKPBITUA ATIIOMUHUJIAMMU HUKEJISI HA CTAJIA 30
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IIpuBeneHsl pe3ynbTaThl UCCIEAOBAHUSA CTPYKTYPBI U COCTAaBa NOBEPXHOCTHU IOKPBITHIA
[IOCJIE TEPMOLIMKIMYECKUX UCIBITAaHUN. B KadecTBe MaTepuaia sl MOKPBITUN HCIIONb30Ba-
1 uHTepMeTanaHbi craB NiAl. Mcxons u3 aHanu3a HONMy4eHHBIX pe3yJbTaToOB ycTa-
HOBJIEHO, YTO >KapOCTOHKOCTh 00pa3loB ¢ MOKPHITHsAME ToBbImaercs B 10 pas. [Ipu atom B
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MOKPBITHHA (POPMUPYIOTCS MOBEPXHOCTHBIC TPEIIUHBI M OKCUIHBIC MIAPOBUIHBIC BKIFOUCHUS
B 00JIaCTH HECILIOMIHOCTEM.

st 60BIIMHCTBA MAIlIMH U MEXAaHU3MOB TOBLINICHUE YBETUYCHHUE Oe3aBapuitHON pa-
0OThI BO3MOXKHO TMPH CO3/IaHUU Ha MX TOBEPXHOCTU COOTBETCTBYIOIIETO MOKPBITHS C 3a-
JMAHHBIMH (YHKIIMOHAIBHBIMH CBOWCTBaMH. [loydeHne MOKpPHITHH OCYIIECTBISIOT C WC-
MOJb30BaHUEM OOJBIIOTO KOJMYECTBA METOJIOB, IPUYEM B IOCIIEIHEE BpEMs BCe OOJIbIIIS
MCTOJB3YIOTCSI METO/IBI, UCTIONB3YOIIUE KOHIICHTPUpOBaHHbIe ToToku dHeprun (KI1D) (na-
3epHOE, DIIEKTPOHHOE, IIa3MeHHoe U JIp.). K yKka3aHHBIM MeTogaM OTHOCHUTCS DIIEKTPOUC-
kpoBoe nerupoBanue (OWJI) [1], ¢usudeckune oCHOBHI IpoIlecca KOTOPOTO OCHOBAaHBI Ha
AJIEKTPOIPO3HUOHHOM MPOIIECCE, MEXKIY aHOJOM (00pabaTHIBAIOIIUM 3JICKTPOJOM) U KaTO-
oM (neranbio). OCHOBHBIMU TpenMytecTBamu Mmerona DWJI 3akmovaroTcs B CO3MaHUH
MOKPBITHIA C YIYYIIEHHBIMHA (PU3UKO-MEXaHUYECKHUMH M TEXHOJIOTHYECKUMHU CBOWCTBAMH,
TaKUMH KaK >KapOCTONKOCTh, JKapOIPOYHOCTh, BEICOKAS IIPOYHOCTH CIETUICHUS HAHOCUMOTO
CJI0S C MaTepHaIOM OCHOBHI U psia Apyrux. K uuciy HemocTaTkoB METO/Ia MOKHO OTHECTH:
HECIUIOIIHOCTh TOKPBITUS, KOTOpas XapaKTepu3yeT HalW4he Ha TOBEPXHOCTH O0pasia
YYaCTKOB 0€3 MOKPBHITHS;, MATYIO TOJIIMHY; IIEPOXOBATOCTh MOBEPXHOCTH MOKPHITUA. [l0-
CIeIHUA HEIOCTATOK MOXKHO HCIPABUTh MOCPEACTBOM MOBEPXHOCTHOTO ILIACTHUYECKOTO
nedopmupoBanus [2].

ITpu DNJI Ha moBepXHOCTH KaToma (HOPMHUPYETCS TMOKPBITHE, COCTOSIIEE U3 MepeIlIaB-
JIEHHOTO CJIOf, HI)KE KOTOPOTO PACIOJIOKEH CIIOW ¢ M3MEHEHHOM TepMHUYECKHM HarpeBOM
CTPYKTYypO#i (30Ha TepMuyecKoro BiusHUA). [Ipr 3TOM mieperiaBieHHbIN coi, 00pa3oBaH-
HBIA (PaKTUYECKH 3aKaJIKOM M3 )KUIKOTO COCTOSHUS, XapaKTEepHU3yeTCs] MaJIbIMU pa3MepaMu
CTPYKTYPHBIX COCTaBJISIOIIMX U 3aBUCUT OT MAaTEPHAIOB M PEKUMOB 00pa0OTKH. Y HUKAIIb-
HBIC CBOWCTBA MOKPBITHI 00YCIOBICHBI MEXaHU3MOM €r0 ()OPMHUPOBAHUS U BIHSHUEM TEp-
MUYECKOH 00pabOTKH NCTIONB3yEeMBIX MaTEPUAIIOB.

B kaugecTBe MaTepHayoB MOKPBITHI HCIIONB3YIOTCS Pa3TUYHbIE METAJIBI U WX CIUIaBHI,
KapOuIpl, OOPUJIBI, HHTEPMETAILTUIBI, a TaKXKe JIFOObIC NPyrue MaTephalibl, 00JIagaroIme
aneKTporpoBoAHOCThIO. CrutaBel cucteMbl Ni-Al o0majgaroT yHHKaTbHBIMH CBOMCTBaMHU
(KOppO3HOHHOCTOMKOCTD, KAPOCTOWKOCTD M KapOMPOYHOCTH). DTH CIUIABBHI BBIIIABIISIOT
TPaAUIIMOHHBEIMU METOJaMH JINThS M PEKE — METOJOM BHEMEUHON MeramioTepmun [3, 4].
B mnocnenmnee Bpems HaOMIOJacTCS TCHIACHIMS K CHIKCHHIO JICTUPYIONIMX SJICMEHTOB B
cmiaBe. [1o3ToMy MCTHIONTBE30BaHWE HHUKEIEBBIX CIUIaBOB Ha ocHOBE NiAl m NizAl sBisercs
MEePCICKTUBHEIM. B nmuTeparype mpuBeAcHB pabOTHl IO TOMYYCHUIO MOKPBITUN U3 HUKETIe-
BBIX CIUIABOB pa3MUYHbIMH MeTonamMu. OpHako, paboT, CBA3aHHBIX ¢ npuMmeHeHueM DUJI,
KaK MeTOJla HAaHECEeHUs JKapoCTOWKHUX MOKpbITHiA Ni-Al HemoctaTouno. Takum oOpa3om ak-
TyaJIbHBIMU SIBJISIFOTCS HICCIIEIOBAHIS 110 M3yUEHHIO )KapOCTOWKIX MOKPHITHH M3 CIUIAaBOB Ha
OCHOBE AJTFOMUHHJIOB HUKEIS HA KOHCTPYKIIMOHHBIX CTaJISIX.

ITokperTus nonyyanu MeronoM DUJI, ¢ ucnonb30BaHUEM 3JIEKTPOUCKPOBON YCTAaHOBKU
3aBOJICKOTO M3TOTOBJICHHS DIUTPoH 22 A. AHOIHBIC MaTepUaTbl Ha OCHOBE QTFOMHUHHUIOB
HUKEIs OBUTH TMOJIYYCHBI METOJOM JINThS M BBIIUIABICHH B MHAYKIIMOHHOHN Teun « ABEpOH
VYJIIT 2.2». B xauecTBe MIMXTOBBIX MaTEpUaIOB UCIOIB30BAN KATOJHBIM HUKEb U aIFOMU-
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Huil nepBuuHbIi (A7). [lluxTOBBIE MaTepuansl B BUAE KYCOUKOB METallIa 3arpyXaji B Ke-
paMUYecKuil TUTelIb U MPOBOAWIM HarpeB. B mporecce BbIIIABKU Ul MPEAOTBPAILEHUS
OKHCJICHHUS pacIuiaBa aTMOCPEPHBIM KHUCIOPOJOM MPOBOJMIIN 00TyBaHUE €r0 OBEPXHOCTH
aproHOM, ONTHMAJBHBIA PacXoi KOTOPOTO ONMpEeNelsuld B MpeABapUTEIbHBIX IKCIIEPHUMEH-
tax. [locne pacnmasnenus, neperpeBa (Ha 50-80° C) u Beigepxkku (60-120 ¢) mpoBoaniH
pas3nuBKy. PasznuBka ocyIiecTBIsIach LEHTPOOEKHBIM METOAOM. B KadecTBe KaTomoOB I
OWJI npumensnu o6pasubl ctanu 30 B COCTOSHUY MTOCTaBKU (HOpMaJM3anusi) ¢ OTUHAKOBON
TUIOIIA/ABI0 TIOBEPXHOCTH. KauecTBO MOKPHITUH OLEHWBAIN METOJIOM BU3yaJbHO - ONTHYE-
CKOr0 KOHTPOJIA IO HAJMYUI0 OKCHAHBIX IJIEH Ha NoBepXHOCTH. CTPYKTypy M CBOMCTBa
MOKPBITUNA W3yYaldl C UCTIOJIB30BaHUEM onTHUYecKux mMukpockomoB MBC 10 u pactposoro
anekTporHoro Mukpockomna SU-70 Hitachi ¢ coorBercTByromumu npuctaBkamu (EDX n
WDX). XKapocToiikocTs HcclieIoBajiach ¢ HCIoib30oBaHneM aepuBarorpada Q 1000, mpu
TPEXKPAaTHOM HarpeBe-OXJIAXKICHUN (TEPMOLUKIMPOBAHHE).

Pe3yJ’lLTaTbI HCCJICJ0OBAHUA U UX 06cy>l<11e}me

UccnenoBanne MakpoCTPYKTYpPbl MOBEPXHOCTH 00Pa3LoB MEpea TEPMOLUUKINICCKUMHU
WCTIBITAHUSIMH TIOKA3aJI0, YTO C MCHOJIB30BAHMEM IOJNYYEHHBIX MHTEPMETAJUIUAHBIX aHOI-
HBIX MaTepHajOB MOBEPXHOCTh MOKPHITHI CPOPMHUpPOBaHA B OCHOBHOM KamlelbHBIM M Ya-
CTHYHO TUTa3MEHHBIM XapakTepoM mepeHoca. [Ipu 3ToM mpu3HaKOB TBepAoQazHOro mnepe-
HOCa MaTepualia He OOHapyKeHO.

[ToBepxHOCTH 00pa3ioB 0e3 MOKPHITHS (pUC. 1) TOCIEe TEPMOUMKIUPOBAHUS HE UMEET
HEPOBHOCTEH, OHAKO MPAKTHYECKH Ha BCEX TPAHSAX PACTIOIAralOTCs TPEIIUHBL, TT0 KOTOPHIM
3aMETHO OTCJIaMBaHWE OKCHUAHON IJICHBI OT OCHOBBHL. Ha TpaHsx o0pa3noB ¢ MOKPBITHSIMH
TaKUX TPEIIMH HE OTMEYAaeTCs, Ha TUIOCKOCTSX W TPaHSIX MMEITCS HEPOBHOCTH, 00YCIIOB-
JIEHHBIE KaK 0COOCHHOCTAMU (hopMHupoBaHUs ciaos mpu IMJI, Tak 1 CIOKHBIME TIpOIIeCCaMHU
OKCcH000pa30BaHMs B MpoIecce HarpeBa Mpu UCTbITaHuu. Y XOTs oTclanBaHus He HAOIIO-
JaeTcsi, B 9TUX MecTaxX 3aMeTeH POCT OKCHIOB (IpH M3YUYEHUHU Pa3HBIX 0Opas3loB 3aMETHO
pasinuyHOe WX KoJMudecTBO). Hambonee BEepOosATHO OKCHABI (POPMHUPYIOTCS 1O HECIUIOIIHO-
CTSAM B obmacTu pebep, Tie 3aTPyAHUTENBHO MOIYYeHNE CIUTOMIHBIX MOKPHITHH. [Ipu aTOM
OTCITauBaHMA TOKPBITHA OT OCHOBBI He 0OHapyskeHo. OOpasubl 6e3 HmokpeITHA (pHcC. 1, a)
UMEIOT HEOJHOPOJIHOE CTPYKTYPHOE CTPOCHHE ITOBEPXHOCTH, TIE€ BUIHBI Pa3IAYHOTO
pasmepa OoJiee CBETJIBIE BBICTYIAIONINE HAaJ TOBEPXHOCTHIO y4acTkH. CyIIecTBEHHOH
pasHHIBI B JIEMEHTHOM COCTaBE yYKa3aHHBIX YYacTKOB HE OOHApPYKEHO 32 UCKIIIOYCHUEM
Hanmuausi Mn, 4To OOBSACHSIETCS BBICOKUMH TU(PQY3MOHHBIMU CBOHCTBaMH aTOMOB Mn u
Oomee 6TM3KUM (TI0 BBICOTE) PACTIONOKEHUEM dTHUX YIaCTKOB K KaTOMY.

Ha noBepxHocTH 00pa3ioB ¢ mokpeITHsAMU aHOAoM NiAl (puc. 1, 6) BeIIENsSIOTCS CBET-
JbIe JIOKaNbHBIE WIIM pPa3BETBIICHHBIC 3JIEMEHTHI CTPYKTYPBI, PaclojioKeHHbIe B 00J1acTH
TpemuH (puc. 1, g). [lpyHuMas BoO BHUMaHWE TO, YTO CHUMOK BEHITIOJHEH B PEXHUME OTpa-
JKEHHBIX 3JICKTPOHOB, CBETJIBIA OTTEHOK JAHHOW pa3BETBICHHON (TOYKH 1 W 2) WIH JTIOKATh-
HOU (TOYKH 3 U 4) CTPYKTYpHI CBUAETEIBCTBYET O O0Jiee BHICOKOW aTOMHOW Macce COCTaB-
JSIONIMX €€ JIIeMEHTOB (TMOoBBIMIeHHOe coaepkanne Fe m Ni). Hambonee BeposTHO B
00JacTH BO3HMKAIOIINX B MPOIECCE TEPMOLUMKIUPOBAHUS TPEIIMH TPOUCXOIUT TPOIIECC
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peaktuBHOU auddysun O ¢ ogHOM cTopons! U Fe ¢ Ni — ¢ npyroi. JlokansHbIe, 3a4acTyrO
1apooOpa3HbIe JIEMEHTHI CTPYKTYPBI, HIMEIOT JBa Pa3IUYHBIX BapHaHTa MPOUCXOXKICHIS.
ITo-nmeproMy 3TO M3HAYATBHO CHOPMHUPOBABIIUECS HA MOBEPXHOCTU MOKPBITHS MPOIAYKTHI
KaleJabHOTO TiepeHoca aHonmHoro marepuana npu OWJI (toukm 1 — 3, puc. 1, 6) ¢
OTHOCHUTENHFHO OoJiee BHICOKUM coziepkanneM Ni (cM. Tabnwuiry). BokpyTr yka3aHHBIX miapo-
00pasubpIX gactull (puc. 1, B, Touka 4) HAXOAUTCA 00JIACTH C MOBBIMICHHBIM COJIEPKAHHEM
Al cooTBeTCTBYIOIIAsi COCTaBy Touek 5 W 6 Ha puc. 1, 6. CBernas cTpykrypa (Touka 5 Ha
puc. 1, 8) comepXuT MOBBIIIEHHOE cojepkanue Fe meruposannoro Ni. [lo BTopoMy Bapm-
aHTY JIOKQJIbHBIE BKJIIOYEHUS — 3TO OKCHABI, CHOPMHUPOBABIIHNECS B OOIACTH HECIUIOIIHO-
creid mokpeITHs (puc. 1, 2). [IpudeM BHIHO, YTO CTPYKTypa dTHX BKIIOYCHUH cTonOYaTas.

Puc. 1. TloBepxXHOCTH 00pa3I[0B U TOYKH MUKPOPEHTICHOCIICKTPAIBHOTO aHan3a craiu 30
MOCJIE TEPMOLUKIIMPOBAHUSL:

a — 6e3 oKpbITHS; 6 — 2 — okpbITHe NiAl
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DJIeMeHTHBIH cocTaB B Toukax (puc. 1) Ha moBepxHocTH cTauu 30

Touku CopeprkaHue HIIEMEHTOB, aT.%
anaimsa 0 Al | Fe | N Mn Si
Pucynoxk 1, 6
1 67,48 4,16 19,28 6,96 2,12 -
2 66,50 2,85 21,38 7,06 2,21 -
3 63,64 19,50 6,41 9,79 0,41 0,26
4 60,33 14,49 12,41 12,24 0,53 -
5 57,20 39,57 0,58 2,58 0,06 0,02
6 46,63 44,11 1,33 7,82 - 0,11
Pucynoxk 1, 6
1 58,42 11,11 2,08 27,68 0,17 0,54
2 65,94 17,87 6,52 9,15 0,38 0,14
3 63,39 22,22 5,57 8,20 0,31 0,31
4 59,17 36,72 0,67 3,36 0,04 0,04
5 61,60 12,66 16,92 6,93 1,89 -

[IpenBaputenbHbIe pe3ynbTaThl MUKPOPEHTTEHOCTIEKTPAIFHOTO aHAIN3a MTOKa3alld, Y4TO
cTonOyaThle KPUCTAUIUTHI B OTIWYHME OT OKPYIKAIOIIET0 MaTepraia COAep)KaT IOMOIHH-
tenbHO (0T 0,1 mo 0,5 mac. %) Al u Ni, Toraa kak ocHOBOii siBsiercst FeO, .

Ucnpitanus 00pa3moB craim 0e3 MOKPBITUS MOKAa3aJo, YTO YBEITHYEHUE MacChl o0pas-
IIOB TIPY TPEXKPATHOM HarpeBe B IepecueTe Ha IJIONIalb TOBEPXHOCTH 00Pa3IloB COCTABIIS-
et (r/m?), mepBsiii HarpeB — 280, Bropoii — 100, Tpetuit - 60. Kak cieayer u3 moiaydeHHbIX
pe3yabTaTOB, MAaKCUMaJIbHOE OKHCIICHHE HAOMI0AAaeTCsl TIOCe IEPBOro HarpeBa, 3aTeM CKO-
POCTh OKHCIIEHHS YMEHBIIIAeTCs M3-3a BOSHUKAIOMICH OKCHIHOM IUICHKH MPENsSTCTBYIOIEH
CBOOOJHOMY JIOCTYITYy KHCIIOPOJia K MOBEPXHOCTH 00pasiia. OkucieHue o0pasIoB ¢ MOKPhI-
THUSAMH IIPOUCXOJUT B MEHBIIEH CTENEHU (r/v?), NepBBIN HarpeB — 7, BTOpoi — &, TpeTuit —
6, XOTsI IOKPBITHE (GOPMHUPYETCS C TPEIUIMHAMH, KOTOPhIE CHIKAIOT KapOCTOWKHE CBOWMCTBA.
[lomydueHHbIe pe3ynbTaTHl UCCIEAOBAHUHN KaPOCTOWKOCTH MOJATBEPKIAIOT PE3YIbTATHI, T/Ie
He 00HapyKEHO MPU3HAKOB OTCIAUBAHUS TIOKPBITHS OT OCHOBBI.

Ha ocHOBaHMH ITPOBECHHBIX UCCIIEIOBAHUI MOXHO CHIEIaTh PsII BEIBOJIOB.

1. ITokpeiTHe, chopMupoBanHOoe MeTomoM DWJI M aHOMHBEIM MaTepHaIOM, COCTOSIIIAM
u3 HHTepMeTaILIHaa amoMuans NiAl, o0pa3yeT MOBEpXHOCTHBIC TPEUIWHBL, U IIAPOBUIHBIC
BKJIFOUECHMUSL.

2. O0Hapy>KeHHbIE IIApOBUIHBIC BKIIOYCHUS HA TIOBEPXHOCTH OOPA3IOB ITOCIE HCITBI-
TaHUS Ha )KAPOCTOMKOCTh 00pa3yIOTCs M3 Kamelb MeTajuia COPMHUPOBABIINXCS TIPH HaHe-
CCHHMHU W OKCHJIOB, BBIPACTAIOIINX M3 00JacTeil HECTIIONIHOCTH MMOKPBITHH.

Uccnenoanus mposoauuck Ha obopynoBannu LIKIT «[IpuknamHoe martepuanoBese-
aue» O®I'BOY BO «TOI'Y» npu hnHaHCOBOI TOIIepKKe co cTOpOoHBE MunoOpHayku P®D B
pamkax roc. 3aganuii (Ne roc. per. 11.7208.2017/7.8 u 11.3014.2017/4.6)

307



VHXEHEPHBIE HAYKU, HOBBIE MATEPUAJIbI U HAYKU O 3EMIIE (cexuus C)

JINTEPATYPA

1. Xumyxun C.H. @opMmupoBaHHE CTPYKTYPHI CIIOS HA METaJIaX ¥ CIUIaBaX IPH AIIEKTPOUCKPO-
Boii oOpabotke / C.H. Xumyxun, Xocen Pu, A.Jl. Bepxorypos, 2.X. Pu. — Xabaposck: N3a-Bo
JABI'VIIC, 2010. — 240 c.

2. Xumyxun C.H. Jlyniekc-TeXHOJIOTHS MOMYyYeHUs HHTEPMETAIUIUIHBIX MOKPBITHH / XUMyXHH
C.H., Epemuna K.I1., Pu X., Pu 3.X., ['onuapoB A.B.// Merannyprus mammHoctpoenus. — 2016. —
Ne 2. - C. 41-44.

3.T'octumies B.B. IlonyueHune KOMITJIEKCHO-JIETHPOBAHHBIX ANTIOMUHUIOB HMKENS M JIMTaTyp
CJIOKHOTO COCTaBa MeTaJuloTepMuel okcunoB Metamios / [octumes B.B., Pu 2.X., Kum E. /1., Xu-
myxuH C.H. // Lietnsie Metamibsl. — 2017. — Ne 10. — C. 37-42.

4. Xocen Pu CuHTe3 ernpoBaHHBIX JTIOMUHHIOB HUKEJSI U3 OKCHIHBIX COSANHEHUH aTIOMUHO-
tepmudecknM MetoqoM / Pu Xocen, B.B. IN'octumes, C.H. Xumyxun, E.JI. Kum, A.B. Meanesa //
Mertammyprus mamuHocTpoeHus. — 2018, — Ne 1. — C. 30-35.

BUOT'PA®UA

Pu Xocen pomuncs 11 saBaps 1938 roga B r. Uauen Pecniybnmka Kopes. OxkoHunn me-
XaHUKO-TEXHOJIOTUYECKUH (haKyIbTeT Belopycckoro MOTUTEXHUYECKOTO HHCTHTYTa WM.
N.B. Cranuna B 1961 r. C 1961 o 1963 rr. paboTtan nHXeHepOM-MeTauTyproM B MUHCKOM
¢ommane «HUMABTOITPOMy, ¢ 1963 mo 1964 r. — umxenep npobiaeMHON J1abopatopun
kadenpsl «Pu3nKa TBEPAOTO Tela U MOIYNPOBOAHUKOB benopycckoro rocynapcTBeHHOTO
yHuBepcuteta (r. Munck). [loctynun B acnupanTypy Tam ke B 1965 romy, 3auniuTui KaH-
munarckyio B 1968r., a mokropckyio B 1983 r. B 1. Kuese npu MHCcTHTYTE TIp0oOIeM JTUTHS
AH YCCP. C 1968 roma paboraer B THXOOKEaHCKOM TOCYAapCTBEHHOM YHUBEPCHUTETE, C
1971 1. — 3aB. kadenpoii «TexHomorus MetamioB» U kKadenpsl «JIuTeiiHOE TPOU3BOACTBO U
TexHOoJIorusa MeTaiioBy» ¢ 1984 1. 1o 1 despans 2016 r. ABTop Oonee 450 myOnukanuii, u3
HUX 22 MoHOoTpaduii, 4 yaeOHHKa u 5 y4eOHbIX mocoouii ¢ ['pudom YMO Munucrepcrpa
obpaszoBanns u Hayku. B 2015 r. B coaBTopcTBe ¢ mpodeccopamu Pu 2.X. m Xumyxu-
HeiM C.H. uznanst 3 yuebHbIx nocoOust: «CBOMCTBA YYT'YHOB B KHIKOM M TBEPAOM COCTOSI-
HUW» ¢ rpudoM YMO MunnctepcTBa 00pa3oBaHus U HAYKH.

COATINGS OF NICKEL ALUMINIDE ON STEEL 30

Ri Khosen', K.P. Eremina®

1Paciﬁc National University, Russia, Khabarovsk
XInstitute of Materials of Khabarovsk Scientific Centre of Far Eastern Branch
of the Russian Academy of Sciences, Khabarovsk, Russia,

bksenya_p@bk.ru
For most machines and mechanisms, an increase in the time of trouble-free operation is

possible when a corresponding coating with the specified functional properties created on
their surface. One of the methods application and hardening coatings on the surfaces ma-
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chine parts is the method of electro spark deposition (ESD). [1] This technology based on
the effect of the electrical discharge destruction of a material of tool electrode (anode) with
the transfer its material on the workpiece (cathode).

The main advantages of the process ESD are formation of coatings with improved phys-
ical-mechanical and technological properties such as high-temperature strength and heat
resistance also high adhesion between the put layer and the substrate. There are publications
on making coatings of Ni-Al alloys by various methods. But practically no information on
the use of electro-spark deposition (ESD), as a technique for obtaining such coatings.

The formation of the layer was carried out using electro spark installation «Elitron —
22A» (having one impulse energy of 0.06 — 0.08 joules and the pulse duration of 300 micro
sec). Al based alloys for the electrodes were produced in high frequency induction furnace
"SFM 2.2 Aveyron". Stainless steel (0.27-0.35% C; 0.17-0.37% Si, 0.50-0.80% Mn) was
used as a cathode. Metallographic analysis was carried out using optical and scanning elec-
tron microscope «Hitachi SU-70» with attachments to the microscope (EDX and WDX).
Heat resistance was research using a Q 1000 derivatograph, with three-fold heating-cooling
(thermal cycling).

The surface of the steel 30 samples without coating after thermal cycling has no irregu-
larities, but almost all the faces are cracked, which is noticeable peeling of the oxide film
from the base. On the faces of samples with coatings such cracks are not observed, but there
are irregularities due to both the features of the formation of the layer under ESD, and the
complex processes of oxide formation during heating.

Tests of uncoated samples showed that the increase in the mass of the samples with triple
heating in terms of the surface area of the samples is (g / m2), the first heating is 280, the se-
cond is 100, and the third is 60. As follows from the results, the maximum oxidation is ob-
served after first heating, then the oxidation rate decreases due to the resulting oxide film pre-
venting free access of oxygen to the surface of the sample. Oxidation of the samples with coat-
ings occurs to a lesser degree (g / m2), the first heating is 7, the second is 8, and the third is 6,
although the coating is formed with cracks characteristic of this intermetallic alloy and oxida-
tion in which reduces the heat resistance of the coatings. At the same time, peeling of the coat-
ings is not observed. On the surface of the coatings after the thermal cycling tests, globular
inclusions are found which are formed from drops of metal formed during the application of
coatings and oxides growing from local areas where coatings are absent (discontinuities).
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ian SSR. Since 1968 works in the Pacific state University, since 1971 - head. the Depart-
ment "Technology of metals" and the Department "Foundry and metal technology" since
1984 until February 1, 2016 is the Author of over 450 publications, including 22 mono-
graphs, 4 textbooks and 5 manuals with a signature Stamp UMO Ministry of education and
science. In 2015, in collaboration with professors E. H. Ri and Khimukhin S. N. published 3
textbooks: "properties of iron in liquid and solid state" stamped UMO Ministry of education
and science.

K BOITPOCY O PEHATPUALIMUA KOPEMIIEB CHI
HA UICTOPHYECKYIO POJUHY:
COLUAJIBHO-®NJIOCOPCKHUU AHAJIN3

M.A. Ten
000 «buoxeanumy, ten-md@mail.ru

Paccmotpen Bonpoc o penarpuanuu kopeieB CHIT ¢ Touku 3peHust 00bEKTUBHBIX HC-
TOPUUYECKHUX MPOIECCOB. B cTaThe nenmaeTcs MOMbITKA OCMBICIUTD NIEPCIIEKTUBBI BO3BpAILe-
HUS KOpeWIleB Ha WCTOpHYECKYyr0 PoaWHy B KOHTEKCTE HBIHEUIHEH COIUAIBHO-
MOJUTHYECKON PEaTbHOCTH.

Bonpoc o penarpuanum 3apyOeKHBIX KOPEHIEB HE CTOUT Ha MOJUTUYECKOHW ITOBECTKE
nmust FOxuowt nimm Ceeproii Kopen. Kak m3BecTHO, mporpaMMbl pemaTpyaliid B TON HITH
WHOW (opMe TPOBOJAT MHOTHE CTpaHbl, B TOM uucie Poccuiickas ®@enepanus. Otu mpo-
TpaMMBbl NPU3BaHbl BEPHYTh HA MCTOPHUYECKYIO0 POIMHY COOTEUECTBEHHHUKOB, MPOXKHUBAIO-
KX 32 pyOeKoM, CO3/1aTh YCIOBUS AJIs OBICTPON afanTallMy U MHTETPalUy PEeNaTpHaHTOB
B IPUHUMAEMOM OOIIIEeCTBE.

Korna nmoguumaercs tema penarpuanuu kopeines CHI', BO3HHKaeT ps BaKHBIX BO-
npocos. Ilpexae Bcero HyXHO MOHATh — B Kakylo Kopero AOIKHBI BEpHYTHCS KOPEHIIBI
CHI" — B CeBepnyro win HOxnuyio? [1o cBoeMy HCTOPHYECKOMY TTPOUCXOKICHUIO KOPEUTICB
CHI" MOXHO MOAENUTh Ha TPU I'PYTIIHL.

— IloToMKku Kkopeiiues, xuBmux Ha J{ansHeM Boctoke Poccuu, KoTOopeie MUTpUpOBaIn
MPEUMYIIECTBEHHO U3 ceBepHBIX MpoBUHIMK Kopeu ¢ 60-x rr. XIX B. 10 mepBoit MOJIOBUHBI
XX B. OTa rpymnia mnpeacTaBieHa 2—5 MOKOJISHHUSIMHU U COCTABISET OOIBIINHCTBO KOpEHIieB
CHT.

— CaxanuHckue Kopeinpl. Kak n3BecTHO, ThICSYM KOPEHIIeB ObUIM BBIBE3EHBI U3 FOXKHBIX
npoBuHIUit Kopen B 1939-1945 rr. mis nmpuHyIuTenbHBIX paboT Ha miaxtax Kapadyro
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(smonckoe HazBanue IOxxHoro Caxanuna). [To okoHUaHMH BOMHBI YacTh U3 HUX PeraTpUH-
poBanacs B Kopero, Ho Oonbmast yacts ocranack Ha Caxanuse. B Hacrosiiee BpeMs duc-
JIEHHOCTh CaXalMHCKUX KopeieB B Poccun, Kasaxcrane u Y30ekucraHe cocTaBiseT OKOJIO
35 TeiCcAY, mpeacTaBiaeHHBIX 1-3 mokoneHusmMu [1].

— beiBmme rpaxkmane KHJIP, mpuexaBmme B CCCP Ha yuely, Ha paboTy wnm mepe-
meamue rpanuity. bompmuHcTBO M3 HUX mociae XX cbe3ga KIICC, na xoTopom ObLT pac-
KPUTUKOBAH KyJbT JUYHOCTH CTaJMHA M MOCiIe KOTOPOrO OTHOIIEHHUS MeXIy MOCKBOH U
[IxeHpsiHOM yXyamuiance, octagoch B CCCP. Uucno kopeiilieB JaHHOW TPyIIbl HCUUCISAET-
CsT HECKOJIbKUMH JIECATKAMH [2].

Kaxk usBectHo, kopeiinsl CHI' mpomny HempocToil moyTopaBeKOBONH MCTOPHUYECKHA
MyTh Pa3BUTUSA C MOMEHTa Haydajna ux nepecenenus u3 Kopeu Ha pycckuil [lansauit Bo-
crok B 1863 romy [3] mo Hacrosmiero BpemeHu. Jlo aemoprammm 1937 1. KOpeWIsl Ha
Hansaem Boctoke Poccun mmennu Bo3MOXKHOCTH oOHIaThCsl ¢ poJicTBeHHHKamMu B Kopee.
OToMy crmocoOCTBOBajia OTKPBITOCTh IPaHUI] U OIu30cTh 3TOTO Kpas K Kopee. [Tocne ne-
noptauuy B CpeiHIO A3HI0 KOpeHubl ObITH IepeMeleHbl Ha 3HAUYUTENIHOE yAaJIeHHE OT
Kopetickoro momyoctpoBa. Kpome Toro, BImoTh n0 koHma 1980-x rr. xopeinsr CCCP
Pa3BUBAINCH B YCIOBUAX (GKEJIE3HOTO 3aHABECa», YTO yCYTyOHIIO UX HM3OJSALHUIO OT UCTO-
puyeckoit PonuHsl.

[locne menopTanun o0pa3oBaHHE HA KOPEHCKOM SI3bIKE, K TOMYy MOMEHTY LIMPOKO pac-
npoctpanuBiieecs Ha JlaapHeM BocTtoke Poccun, ObITO mepeauciIoupoBaHoO B MeCTa BCe-
nenusi. Ho 10BONBHO CKOPO HaIlMOHAJBHBIE IIKOJIBI OBUTH MPeoOpa3oBaHbl B IIKOJIBI OObIY-
Horo THma [4], a 3aTeM MepeBeieHbl Ha PyCcCKUi a3bIK 00yueHwust [5]. Kopeickuii 361K oKa-
3aJcsi HeBOCTPEOOBAaHHBIM BHE Cephl OBITOBOTO OOIICHHMSI, YTO JUIIAIIO MOJIOIOE MOKOJIe-
HHUE CTUMYJa K €ro M3y4eHHuro. B To ke Bpems HaONrOnaloch CTpEMJICHUE K OBJaJCHHIO
PYCCKUM SI3BIKOM [6].

CWIBHO yHIpa3IHUIUCEH Tpaaunuu u oosrdan kopeies CHI'. CoXpaHUIUCh JHIITb HEKO-
TOpBIE AJIEMEHTH TPAJAULMOHHON 00psaHOCTH. Ha 3TO mOBIMsUT M mpolecc ypOaHU3aIHH
koperineB CHI'. Ilpu stom kynerypa FOxHo# n CeBepHoit Kopen Takke He CTOUT Ha Me-
cre. Hampumep, oueBHaHO OOJBIIOE BIMSHHUE 3allagHOW KyJNBTYPHl HA IOKHOKOPEHCKYIO
KYJIBTYPY, 4TO MPOSIBISIETCS BO BceX cdepax. Takum 0Opa3oM, MOKHO TOBOPUTH HE TIPOCTO
00 otnaneHnn KynsTypbl kopeiineB CHIT ot xyneTypsl CeBepHnoii u FOxnoit Kopewn, a o
B3aUMHOM OTIAJIICHUH 3THX KYJIbTYp IPYyT OT Apyra.

Ceromnst B HOxHo#t Kopee npoxuBaer Hemano kopeitnies CHI'. AKTHBHO pa3BUBaeTCs
TPyAOBasi MUTpaLlUsl HAIIUX COOTeuecTBeHHHKOB B PecnyOnuky Kopes. OHu nMeroT BO3-
MOKHOCTh yCTpauBaThcs Ha PabdOTy Ha IOKHOKOpeHckue mpennpustua. OnHaKo OMBIT pa-
6oth! kopetinieB CHI B PecryOmmike Kopest akTyanmu3upoBa cleayromme mpo0IeMbI:

— Azwikosas npodaema. Topasnsromee 6onpmuHCTBO Kopeiiniee CHIT He 3HaeT kopeii-
ckuit s3bIK. Ilo manHbsIM Beepoccuiickoi nepenncu Hacenenus 2010 r., mumb okono 20%
KopeiireB Poccum BnageroT kopeickuM si3eikoM [7]. [lo maHHBIM orpoca aBTopa, IpOBEICH-
HOro cpenu KopeineB Y3oekucrana B 2009-2010 rr., 22% u3 HEX OOINAIOTCS JOMa cMe-
IIaHHO Ha PYCCKOM U KOPEHCKOM si3bIkax U Juib 10% - Tonpko Ha KopeickoM [8].
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— Pasuuya ycnosuii mpyoa 6 cmpanax CHI u Pecnyonuxe Kopes. B 1Oxuolt Kopee 60-
Jiee TUHAMHUYHBIA TeMIT paboThl M OYeHb HEOOJBIIOE KOJIMYECTBO BPEMEHH IS OTIBIXA,
YTO, KaK MpaBuiIo, HEIPUBBIYHO s KopeiteB ctpad CHI'.

— Menmanvusie paznuuus, TPOSIBIAIONIUMECS B Pa3HULE MPUBBIYEK, MAHEPHI MTOBEIEHUS
U T.A.

— Pasnuya 6 sxonomuueckom cmamyce. Hamo nmprsHath, 9T0 KOPEHIsI U3 CTpaH OBIB-
mero CCCP sBastrorest qyis FOxnol Kopewn sTakuMu «OeAHBIMU POACTBEHHUKAMU». A pas-
HUIA B 9KOHOMHYECKOM CTaTyCce He MOXKET He TMPUBOAUTH K MPpoOIieMaM BO B3aUMOOTHOIIIE-
HUAX Mexy kKopeimamu CHI™ 1 ro’)kHOKOpeHIamu.

Ecnu k pasnuie B Temrie pabOTHl U TIPUBBIYKAM FOKHOKOPEHIIEB MOYKHO OBICTPO TpH-
CHOCOOHTHCS, TO OBIAAETh KOPEHCKUM SI3BIKOM Ha YPOBHE I0KHOKOpEHIa Wi ObICTPO MO-
HATh CBOM SKOHOMMYECKHUM CTaTyC /0 IOKHOKOPEUCKOTO KpalHe 3aTpyIHUTENbHO I
6onpmmHCTBa Kopeiines CHI'.

Taxum oOpaszom, gaxe ecnu penatpuanus kopeiueB CHI' B FOxnyio Kopeto craner
PEeaNbHOCTHIO, TO MPOUIYT €Ille MHOTHE TOJbI, IOKa F0KHOKOPECKoe 00IIeCTBO MpHU3HAET
penaTpuaHToB paBHBIMUA cebe. 31ech CTOWT BCIIOMHUTH OIIBIT aJanTaIldd POCCHHCKUX
HeMIleB B ['epmanun. 3HauWTeNnbHas WX YacTh CTOJIKHYJACh C KPHU3MCOM ATHHYECKOU
UISeHTU(UKALNY, KOT/Ia OHH HE CUHUTAIH ce0s PyCCKHMHU B MOJHOH Mepe, HO U He MOTIIH
omymare cebs HeMIaMH, Ha 9TO BO MHOTOM OKAa3bIBajO BIMSHUE OTHOIIEHHE K HUM
MECTHOI'0 HacelleHus [9].

T'oBopst o penarpuanuu kopeine CHI', Henp3s He oTMeTuTh mpoBogumyro OxHoM
Kopeeii ocoOyto monuTuKy B OTHOIICHWW CaxXxaIMHCKUX KopeiieB. Hekoropkie mpencTaBu-
TEJH CTapIIero MoKoyieHus Kopeiies CaxaianHa, KOTOpPbIE COXPAaHMWIN CTapble POJCTBEHHbIE
CBS3M C UCTOpHUYECKOM PonmHON M Bianenu ceylnbCKUM AMAJIEKTOM, CMOTJIM BEPHYTHCS B
IOxnyto Kopero [10].

Bwmecte ¢ Tem Pecriyonmka Kopest mpegocraBiser 3apyOeKHBIM KOpeHIiaM Ompe/IecH-
HBIC JIBTOTHI, HAIPUMEP, B BUJE CIIEIUATHLHON BU3BI ISl STHUYECKUX KopeHtieB F-4. Tawke
npasurenscTBoM FOxHON Kopen oxaspiBaeTcs mojnep:kka B CTPOUTENBCTBE KYJIBTYPHBIX
VUIpEKIACHUH U STHHYECKUX KopeiieB B cTpanax CHI', a Takke CyIIECTBYIOIIMM TaM ra-
3eTaM U PaJAMOCTAHIIUAM Ha KOPEHCKOM si3bike [11].

B 2000 r. B FOsxHO# Kopee Ob11 IpuHAT «3aK0H 00 MUMMHTpaLlMK U TIPABOBOM CTaTyce 3a-
PYOEKHBIX KOpPEHIIEB», KOTOPBIH HE PaclpoCTpaHsIIcs B MOJHON Mepe Ha KopelneB Kuras u
CHI'. B 2005 r. mpaButensctBoM PecyOmmkn Kopest 6bu1a BHEpeHa HOBas IporpaMMa To/I-
JIEpKKH 3THUYECKUX KopeineB B ctpaHax CHI'. B kadecTBe crienmaibHBIX Mep 1O yKperuie-
HUIO CBSI3€d C «IOCTCOBETCKMMU» COOTEUECTBEHHHKAMH PEAJIU3YIOTCSI MPOrpamMMbl MO UX
opraam3oBanHoMy TocenteHnto FOxuoi Kopen. CornmacHo nposenennoi B 2009 1. pedopme
3akoHa 0 BbIOOpaAx, B MPOBOJUMBIX Ha TeppuTopun FOxHOIM Kopen BbiOOpax BriepBbIe MOY-
YN TIPaBO YYacTBOBATH «3apyOeKHBIE COOTCUSCTBEHHUKM». UHMCIEHHOCTh M3dupaTesnell B
CHI', mory9uBITHX TaKyi0 BO3MOXHOCTE, TIPeBBICHIIA 9 ThIC. wen. [12].

Kax MpI moHMMaeM, ¢ TOYKH 3peHUs] HUMEIuXca (PHHAHCOBBIX BO3MOYKHOCTEH MOJIHO-
LHEHHYIO MPOTpaMMy penaTphaluy 3apyOeXHbBIX KOPEHWLEB MOMKET OCYIIECTBUTH TOJBKO
IOxnas Kopes. Y KHJP umerorcst 5JKOHOMHYECKHE TPYIHOCTH, KPOME TOrO 3TO OJHA U3
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CaMBIX M30JMPOBaHHBIX cTpaH Mupa. Kakue xe npuunnsl MemaroT FOxHo#t Kopee B moin-
HOM Mepe OCYIIECTBUTD PEIAaTPHAITHIO 3apyOCSIKHBIX KopeHTieB?

— Bo-nepeguix, 3T0 OTpoMHas iepeHaceneHHocTh Pecrybnuku Kopes. UncneHHOCTD 3Toi
crpansl Ha 2018 r. coctaBiser 51 muH. yen. [13] npu mwiomaau 99 TeIC. KB. KM, YTO IMPH-
MEpHO B MoJaTOpa pa3a MeHkle [Ipumopckoro kpast Poccun (164 ThIC. KB. KM), B KOTOPOM, K
CJIOBY CKa3aTh, PO’KUBACT BCETO 2 MJIH. 4ell. [14].

— Bo-emopuix, nonobHas mporpamMa odouuacek 0bl Oromxketry Kopen B 3HauMTENBHYIO
cymmy. KonnuecTBo moTeHIMaNbHBIX PENAaTPHAHTOB (T.€. KOJN-BO BCEX 3apyOeKHBIX KOpeii-
IIEB) COCTABISIET OKOJO 7 MJIH. Yel., W3 KOTOPHIX OKOJIO MONyMUUIHOHA — Kopertsr CHI'.
Coznanuie yCIOBHH JKU3HU 7Sl TAKOTO OTPOMHOTO KOJMYECTBA JIIOJIEH JISHKET TSDKKUM Ope-
MEHEM Ha I0’KHOKOPEHCKUX HaJIOroMaTebIlUKOB, YTO MOXKET B UTOre BBI3BATh HEJOBOJb-
CTBO HACEJICHUSL.

Kak MBI BUAMM, B HBIHEIIHHUX YCJIOBHUSAX OCYIIECTBIECHHE MPOTPaMMBbl peraTpHaliy
3apyOeKHBIX KOpeWLeB MpelICcTaBiseTcsi ManoBeposTHoH. Ho, Ha Mo#i B3risia, 9Ta BEpOsT-
HOCTh 3HAYUTENHHO BO3pacTéT B ciaydae oObemuHeHuss CeBepHoit u HOxnoit Kopew.
[Touemy?

Bo-nepsvix, mocne o0beTMHEHNS] BOBHUKHET HEOOXOIUMOCTh pa3BUTUS dKoHOMUKH Ce-
BEpa C LEIbI0 yPaBHATH ee ¢ 3KoHOMUKOoH FOra. B 3ToM ciyuae paziauyHble CHIEHUAUCTbI-
kopeiiel CHI' MOTYT TOHAZOOUTRCS BO MHOTHX OTpacisix SKoHOMUKH CeBepa, B TOM YHUCIIE
B Ka4yecTBe KaJ[pOBOTO IMOMOJHEHUS I HOBBIX MPENPHUITHI.

Bo-emopuix, kopeiipl CHI™ u apyrue 3apyOeskHble KOPEHIIBI, CMOTYT CMSATYUTH H, B Ka-
KOHI-TO CTENeHH, MPEJOTBPATUTh BO3MOKHYIO COLMATIbHYIO HANpPsDKEHHOCTb NPU 00BeIu-
HEHHUH I0KHO- U CEBEPOKOPEHCKOro COLMYMOB. 3apyOeKHbIe KOPEHIIBI CTaHYT CBS3YIOMINM
3JIEMEHTOM B HEIIPOCTOM IIpoliecce 0ObeINHEHNUS pa3IeICHHON HallHH.

B-mpemwux, npucyrcrBue B Kopee, rpannuameii ¢ poccuiickum lansaum BocTokowm,
OOJIBITION PYCCKOS3BIYHON THACTIOPHI KOPEHIIEB, YIYUIIUT Ka4eCTBO B3aMMOOTHOIICHUH C
Poccueit. C ogHO#M CTOPOHBI, 3TO MPUBJIEUET POCCUICKHE MHBECTUIMH B SKOHOMHUKY O0B-
eauHeHHol Kopew, ¢ npyroi — momoxeT pa3BuTuio 3koHoMukH JlansHero Bocroka Poccun.
Takum o0pazom, TIPUCYTCTBHE B 00bemuHeHHON Kopee mumacmop 3apyOeKHBIX KOpEHIIeB,
CBITPAeT MOJOXKUTEIBHYIO POJIb B YKPEIJICHUH MOJUTHYECKUX M SKOHOMUYECKHX CBS3EH C
JIpYTMMH TOCYJapCTBaMHU MHpa.

Hcxons u3 BhIIECKAa3aHHOTO, KIIFOYEBBIM SBIISIETCS. BOIIPOC — HACKOJIBKO BEPOATHO CaMo
oopemuuenue? Ilocneaaue coOBITHS B MUPE, MEKKOPEHCKHUI caMMHUT Tipe3uaeHTa Peciry0-
muku Kopes Myn Wxs Una u pykoBomutens KH/IP Kum Yen blna 27 anpens 2018 r., a
taxke Bcrpeya nuaepoB CesepHoil Kopen u CIIA B Cunranype 12 utonst 2018 r. mo3Bo-
JSIFOT HAJEAThCsl, YTO CIEAYIOLIMM IIaroM MOXKET CTaTh MHOTOCTOPOHHSS BCTpeda ¢ yda-
CTHEM KJIIOUEBBIX UTPOKOB B PETMOHE M MOJNHCAHNE MUPHOTO JI0TOBOpPA, MOCTE YeTr0o MOXK-
HO OyZAeT roBopuTh 0 peanbHoM o0benuHeHnu CeBepHoii u FOxxnoit Kopen.

B ciygae ocymiecTBIieHHS MporpaMMBl peraTpuaru, nepen kopeimamu CHIT BcTanet
BOIPOC O COXPAHEHHWH WX ITHOKYJIBTYPHOH HIACHTUYHOCTH. 3aXOTAT JIM PYCCKOSI3bIYHBIC
KOpEHIIbI COXpaHHUTh ce0s KaK 4acTh PYCCKOT'O MUPA, WIH K€ OHH PAaCTBOPATCS B I0KHOKO-
peiickom obmectBe? HecomHeHHO, OyayT CTOPOHHHMKM M TOro u apyroro. Ho maxke ecnu
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MEPBHIM TOKOJICHUSIM PEMaTPUAHTOB YIACTCS COXPAaHUTh PYCCKHH SI3BIK M CBOIO «pycC-
CKOCTB», TO 3aXOTST JIU WX JIETH U BHYKH CIENaTh TO ke camoe? BeposTHO, 3TH BOIPOCHI
CTaHYT 00BEKTaMU OYIYIIUX UCCIICIOBAHMA.
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BUOI'PA®USA

S, Ten Muxaun /lumurpuesud, pabotar B 00JaCTH MapKETHHra U CIICHUATH3UPYIOCH
Ha TIPOJIBMKCHHHM WHTEPHET-peKiIaMbl. PaboTal0 WHTEPHET-MapKETOJIOrOM B KOMITAHUU
«buokBanTty, r. HoBocubupck. Kanmunar ucropudecknx Hayk ¢ 2012 roma. O6macts MOUX
HAYYHBIX MHTEPECOB BKIIIOYACT M3YUYCHHE MPOOJIEMbI STHOKYJIBTYPHON HICHTUYHOCTHU, UC-
TOpUH, KyJIbTYypbl Kopeies CHI'.
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THE ISSUE OF CIS KOREANS’ REPATRIATION TO THE HISTORICAL
HOMELAND: SOCIO-PHILOSOPHICAL ANALYSIS

M.D. Ten
Biokvant LLC, ten-md@mail.ru

As to the theme of CIS Koreans’ repatriation, it is necessary to understand, what is his-
torical homeland for CIS Koreans — North or South Korea? According to their historical
origin, CIS Koreans can be divided into three main groups.

— The descendants of Koreans who lived in the Far East of Russia before deportation
1937. They migrated to Russia mainly from the northern provinces of Korea since the 60s of
XIX century until the first half of the XX century.

— Koreans of Sakhalin. As you know, thousands of Koreans were deported from the
southern provinces of Korea in 1939-1945 for forced labor in the mines of Karafuto (the
Japanese name of Southern Sakhalin). At the end of the war, some of them returned to Ko-
rea, but most remained in Sakhalin.

— Former citizens of the DPRK who came to the USSR to study, work or illegally
crossed the border.

As you know, CIS Koreans have gone a difficult one-and-a-half-century historical way
from the moment of their first migration from Korea to the Russian Far East in 1863 until
the present day. Today, some CIS Koreans live in South Korea. The labor migration of CIS
Koreans to the Republic of Korea is actively developing. However, the life experience of
CIS Koreans in the Republic of Korea actualized the following problems:

— Language problem. The overwhelming majority of CIS Koreans do not know Korean
language.

— Difference of working conditions in the CIS countries and the Republic of Korea.

— Cultural difference, expressed in difference of habits, manners, etc.

— Difference in economic status of CIS Koreans and Koreans of South Korea.

What are the reasons, which prevent government of the Republic of Korea from fully
implementing the repatriation of foreign Koreans? First, this is a huge overpopulation of
South Korea. The population of this country in 2018 is 51 million people with an area of 99
thousand square kilometers. The number of potential repatriates is about 7 million, of which
about half a million are CIS Koreans. Creating a living environment for such a huge number
of people will be a heavy burden on South Korean taxpayers, which can eventually cause
discontent among the population of the Republic of Korea.

As we see, the implementation of the program of repatriation for the foreign Koreans
seems unlikely in the present conditions. However, in my opinion, it will became more like-
ly in case of unification of North and South Korea.

After the unification, various specialists-CIS Koreans may be needed in many sectors of
the Korean economy. The CIS Koreans and other foreign Koreans will become a connecting
element in process of uniting the divided nation. In addition, the presence in Korea of a

315



VHXEHEPHBIE HAYKU, HOBBIE MATEPUAJIbI U HAYKU O 3EMIIE (cexuus C)

large Russian-speaking diaspora of CIS Koreans will improve the quality of relations be-
tween Korea and Russia.
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AHAJIM3 IUTEHHBIX TEXHOJIOTUH IS TPOU3BOJICTBA
PABOYMX OPI'AHOB 2JIEKTPOLHEHTPOBEKXHbBIX HE®TAHBIX HACOCOB

9.Bb. Ten

Hayuonansnstit uccnedosamensvckuit mexnonozuueckuii ynugepcumem «MHCuCr»

BhINONHEH aHaNW3 JTUTEHHBIX TEXHOJOTHH, 00ecrednBaromux 3PPEKTUBHOE MPOHU3-
BOJICTBO JAeTaJel pabodMX OpraHOB IEKTPOICHTPOOSKHBIX HePTIHBIX HacocoB. [lokaza-
HO, 4YTO HaI/IGOJIee IoAXOAIIUMHU I 3TOTO ABJIAIOTCA JIMTHEC B PAa3bEMHBIC CTOIMOYHBIC
(hOpMBI U3 XOJIOJHO-TBEPJICIONIUX CMECEH U JTUThe B Hepa3zbEMHbBIC (DOPMBI IO BBIKUTAC-
MBIM MOJICIISIM.

OOBEKTOM HCCIEeOBaHUS SBISUIMCH JIUTHIE AETAIN pabOvero Koueca U HalpaBiIsIFOIIEro
amnrmapara U3 BBICOKOJIETUPOBAHHOTO YyTyHa (pHc. 1).

Puc. 1. [leranu pabounx opranos DI[H:

a — paboyee KoJIeco; 6 — HanpapJIAIOIIHI annapaT
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OTn getanu 00pa3yloT CTyINeHb. M3 HECKONbKUX CTyNeHeld (GOpMHPYIOT MOYIb-
CEKIHIO dJIeTporieHTpodexHoro Hacoca (A1[H) (puc. 2).

Puc. 2. Moaynb-cexuust O11H ¢ nsaThio cryneHsMu

CoOctBenno ycranoBka OIl[H, mpu momomnw KOTOpPOH OCYIIECTBISETCS BBHIKAUMBAHUE
HeTH 13 CKBaKUH, COJEPIKHUT OT HECKOJIBKUX JIECATKOB 0 HECKOIBKUX COTEH cTymeHeii [1, 2].

OUH wuzrotoBisitor B coorBerctBUU ¢ 'OCT 32601-13 «Hacocel nieHTpoOekHbBIE I
He(TIHOW, HEPTEXUMIUECKOH U Ta30BOH MpOMEIIIICHHOCTH. O0IIne TeXHmIecKne TpedoBa-
HUs» [3]. B cBsI3M ¢ KOPPO3MOHHBIM U 3PO3MOHHBIM BO3JCHCTBHEM BBIKAUMBaeMoOl Hedreco-
JeprKallel )KUAKOCTH Ha paboune opranbl DL[H ero meranu M3roToBISIOT U3 KOPPO3UOHHO-
CTOMKOTO HUKETb-MEAHOTO YyTyHa «HUpesucT» tuna UH15/17X2 (I'OCT 7769-82).

Pabouee xoneco W HampaBISIIONIMK ammapar SBISIOTCS JIETalsIMH OTBETCTBEHHOTO
Ha3Ha4eHUs. [103TOMY K HUM TPEIBSIBIISIOTCS CTPOTUE TPEOOBAHUS IO HAPY>KHBIM M BHYT-
peHanM nedektaM. B To ke BpemMs KOHCTPYKTHBHO OHH SIBJISIOTCS TOHKOCTEHHBIMH U UMe-
10T CJIOKHBIE BHYTPEHHNE TPOTOYHBIE KaHANHI (TT0JIOCTH), 00pa30BaHHBIE CITUPATICBUIHBIMH
joracTsaMu. Hanuune TOHKUX CTEHOK, Y3KUX IIENIeH B MECTaX CTHIKOBKHU JIOMACTEH C KOPITY-
COM, KpPHBOJIMHEHHOCTh BHYTPEHHHX KaHAJOB OOYCJIOBIMBAIOT BHICOKYIO BEpPOATHOCTDH
(hopMupOBaHUS Ha OTIUBKAX /Ie()eKTOB B BHJIE HEIOINBOB, HECIIUTHH, IPUTapa U 3aCOPOB.

st mpomsBoAcTBa neraneit paboumx opraHoB DI|H mpuMeHSIOT pasHbIe JTUTEHHBIC
TEXHOJIOTHU — JIUThE B pa3bEMHBIE (hopMbI U3 necuyaHo-rmHUCTBIX cMecel (I11'C mpomecc),
TUThE B pa3bEMHBIE (popMBI U3 TOpsUe-TBepactonux cMmecelt (Hot-box mpomecc) u auThe
pa3béMHbBIe  QOPMBI U3 XONIOAHO-TBepAcomuX cmecel (Cold-box mporiecc), a TakKe JTUThe
B HEpa3bEMHBIC (DOPMBI 10 BBHITUIABIISIEMBIM U BBDKHUTAEMBIM MOJIENSIM [4...6].

[IpuMeHHMOCTh STHUX JUTEHHBIX TEXHOJIOTHH ISl IPOM3BOJICTBA JeTaneil pabodymux op-
ranoB DIIH ompenemnsiin o KpUTEpUsAM, BKIFOYAIONINM OIICHKY METOJOB JIUTHS MO TEXHO-
JIOTHYECKOMY, KOHOMHUYECKOMY, DKOJOTMYECKOMY M OpPTaHU3AIlMOHHO-TEXHUYECKOMY ac-
nekrtam [7].

TexHOIOTHYeCcKHe acueKThl BKIFOYAIN OIEHKY CHoco0a JIUThS MO CIEeMyIomuM (akTo-
paM: 1o TEXHOJIOTUYHOCTH U3TOTOBJICHUS (OPM U CTEPKHEI; 10 CBOHCTBaM (DOPMOBOYHBIX
U CTEP)KHEBBIX cMecel (MPOYHOCTH, TEKYUECTH, KUBYUECTH, OCHIIIAEMOCTH, Ta30TBOPHOCTH,
BEIOMBAaEMOCTH); TI0 BEPOSATHOCTH 00pa30BaHUs Pa3IMYHBIX 1e(DEKTOB U MO0 Ka4eCTBY IMOIY-
YaeMBIX OTIIMBOK.
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OKOHOMHYECKUE aCTIEKThHI BKJIFOYAIH OIICHKY CHOC00a JINThS 1O MPOU3BOJAUTEIBHOCTH,
ce0ECTONMOCTH OTJIMBOK, IOTEPSIM OT Opaka ¢GopM, CTEpKHEH W OTIWBOK, KaITUTaILHBI
BJIO’KCHUM Ha TEXHOJOTHYECKOE 000PYNOBaHUE U OCHACTKY.

OKOJOTMYECKHE aCTIeKThl BKIIOYAIIN OIIEHKY CII0Cc00a JIUThS 110 00hEMY I'a30BBIICICHUN
Ha Pa3IMYHBIX CTAIMIX pPealli3alliil TEeXHOJOTHH, CTEIIEHH TOKCHYHOCTH BBIIEISIEMBIX Ta-
30B ¥ BO3MOXXHOCTH WX HEUTPaJIH3aI[fH, BOZMOKHOCTH YTHIH3ANHA 00pa3yromuXcs 0TX0-
JIOB M CAHUTAPHO-TUTUCHUYECKUM YCIIOBUAM Ha pabodeM MecTe.

OpraHu3anMoHHO-TEXHUYECKHE aCIIeKTHI BKITIOYAIN OIIEHKY CII0C00a JINThS M0 HE0OXO-
JUMOCTH OPTaHU3aIlMF HECKONBKHX WM PAa3HBIX TEXHOJIOTHYECKHX IOTOKOB, MPUMEHEHHS
Pa3HOPOIHBIX MATEPHUATIOB C MAJLIMU CPOKaMHU XpaHEHUs, oOecredeHus: 6€30MacHoro Xpa-
HEHUS TOKCUYHBIX MaTCPUAJIOB.

B tabnume npuBeaeHBI pe3yabTaThl KPUTEPHAIBHON OICHKY JTUTCHHBIX TEXHOJOTHH TI0
IATUOATHHON CHCTEME.

Pe3yabTaThl KpUTEPHAJIBHON OLICHKH JIUTEHHBIX TEXHOJIOI Ml

JIutbe B pa3beMHBIC JIutbe B HEpa3bEMHBIC
(opmsl (hopMBI o
DaKTOpbI OLEHKH
IIIrc Hot-box Cold-box BBIIUIABIISIEMBIM BBDKUTAEMBIM
npotiecc npotiecc npotecc MOJENSIM MOJEIAM
Texuomornueckue 4 5 5 5 5
DKOHOMHYECKHE 4 3 5 3 4
DKOJIOTHYECKHUE 4 3 4 3 4
OpraHu3anoHHO-
p A 3 4 5 3 4
TEXHUYECKHUE
Hroro 15 15 19 14 17

Jluteé B pazpémHble Gopmbl M3 mecuaHo-rMHUCTEIX cMmeced (III'C mporecc) nmeer
HU3KUH 0amr (15) u3-3a HEAOCTATOYHO BBHICOKOTO Kav4eCcTBa OTIWBOK M HEOOXOAMMOCTH Op-
TaHU3AIMH CTEPKHEBOTO MPOMU3BOACTBA ITAPAJUICIBHOTO ¢ ()OPMOBOYHBIM MTPOU3BOJCTBOM.
Jlutee B pa3zpéMHbIe HOpMBI U3 Topsiue-TBepaetomux cMmeceit (Hot-box mpornecc) nmeer Ta-
KOH e ypoBeHb 0aiioB (15). B manHOM cityuae HU3KHiT 621 00yCIIOBJICH BEICOKMMH SHEp-
rozarparaMy Ha HarpeB TEXHOJOTHUYECKOIl OCHACTKH, a TakXKe MpoOieMaMu C BbIAEICHUEM
BpEIHBIX ra30B KaK Ha CTaJuM M3TOTOBICHUS (GOPM M CTEp)KHEW, TaK U HA CTaIuM 3aIUBKU
JKUIIKAM METaJUIOM JUTEHHBIX (OPM U GOPMUPOBAHUS B HUX OTIIMBOK.

Jlutee B pazwpémHBIC GOpMBI U3 XOJomHO-TBepactonux cmeceit (Cold-box mporecc),
ocobenno m3roraBnuBaeMbix o Cold-box-amin mpoueccy, nmeer Hanbonpmmid 6amt (19).
OToT npouecc Haubdosee MOJIHO MOXKET 00eCIIeYnTh TPeOOBaHUS K JIUTHIM AETalsIM pabodnx
opranoB DI[H.

Texnomnorust Cold-box-amin nporiecca o0agaeT BBICOKOH TEXHOJIOTHIHOCTBIO U ITPOU3-
BOJIUTEIBHOCTBIO, JOCTATOYHO SKOHOMHYHA, SKOJIOTHUECKH Oe30TMacHa U MO3BOJISIET MPOM3-
BOIUTHh KAUECTBCHHBIC OTIMBKU PaOOYMX KOJIEC W HANPABIAIOLIMX ANIapaToB C BHICOKON
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pasMepHOl TOYHOCTBIO, HU3KOH IIEPOXOBAaTOCTHI0 M MUHHMAIBHOM JedeKTHOCThIo. [Ipu
3TOM Hambojee yAadHBIM BapHaHTOM J3TOTO TpoIecca SBISETCA JUThe B Takue (HOpMEI,
CJIO’KCHHBIC B CTOIIKH.

B Takux gopmax JTUTHUKOBBIC KaHABI UMEIOT MAyI0 MPOTKEHHOCTh, YTO MUHUMH3U-
pyeT BTOPUYHOE 3arpsi3HEeHUE KUJKOTO YyTyHa B JINTEHHON dopme. [Ipu 3TOM TUTHUKOBYIO
CHCTEMY MOXXHO CKOHCTPYHPOBATH TaK, YTOOBI MTOIBOJ METAIII K OTIHBKE OBLT OTHHAKOBBIM
JUTSL BCEX OTJIMBOK, pa3MEIIEHHBIX B (popMe. ITO MO3BOISAET 00ECIIEUNTh HACHTUYHBIE YCII0-
BUs (HOPMUPOBAHUS BCEX OTIHBOK.

W3 TexHoNormii muTHA B HepazbeMHBIE (DOPMBI BapHaHT OCYIIECTBICHHS IIpOIecca Mo
BBEDKUTAeMBIM MOJEISIM uMeeT Oosee BeICOKHiA 6amt (17) B cpaBHEHHH C BapHaHTOM OCY-
HIECTBJICHHS TIpoLiecca MO BBIMIABIsAeMbIM MojensM (14). DTu mporecchl SBISIOTCS CXO-
KUMH, TaK KaK peam3yIoTcsi 0e3 MpUMEHEHHS CTepXKHEH, MO yIalsieMbIM (BBDKHTAEMBIM
nIIn BLIHHaBHHeMBIM) MOACIAM, C HAHECCHUEM OTHCYIIOPHBIX HOKpI)ITI/Iﬁ Ha MOoaeiIn u (bOp-
MHUPOBAaHUEM OTJIMBOK B HEpa3beMHBIX Qopmax. OHU MO3BOJSET M3TOTOBISATH OTIUBKHU C
BBICOKOH pa3MepHO# TOYHOCTHIO (8...9 KIlaccoM TOYHOCTH), YHCTON MOBEPXHOCTHIO U HH3-
kol mepoxoBarocTeio (Rz 20...Rz 40). OtcytcTBHe pazbema GopMm HCKITIOUaeT oOpa3oBa-
HUEC Ha OTJIMBKAX TaKHUX I[e(i)eKTOB KaK 3aJIMBbI U IEPEKOC.

B To e Bpems MUTHE MO BBEDKATAEMBIM MOEISM pean3yeTcsl IMPH MEHBIIEM 4YHCie
oTIeparvii, 9eM TPH JINTHE MO BHITIABIIEMbBIM MOJENSAM, U TIPH MEHBIIIEM Pacxoe TOpOro-
CTOAIIUX MaTCPUajIOB. HOSTOMY TPYAOEMKOCTb H3TOTOBJICHUSA OTJIMBOK CHMXKACTCA Ha
20...30 %, a cebecTOMMOCTh OTIHUBOK - Ha 10...15 %.

[Ipu aTom mpobiiema 0Opa3oBaHUs MPU BEDKATAHWW TIOJMCTUPOJIOBBIX MOJENEH Bpe-
HBIX Ta30B IMOJTHOCTBIO PCHIACTCA 3a CUET BAKYYMUPOBAHUA (bOpMI)I IIyTEM HalpaBJICHHOI'O
ra300TBO/Ia M HEUTpaIU3yIOLIel Ta3009HCTKH.

Takum o00pa3oMm, A TPOU3BOJCTBA OTBETCTBEHHBIX JleTaliell pabodnx OpraHoB
AJIEKTPOLIEHTPOOEIKHBIX HACOCOB TSI HE(PTAHBIX CKBAYKUH, M3TOTABINBAEMBIX M3 KOPPO3H-
OHHOCTOMKOTI'O BBICOKOJICTUPOBAHHOI'O HHUKEJIL-MCIHOTO 4YYyTYHa, HauboJee mpearno4THU-
TEJILHBIMU SABJISIIOTCA JINThE B pa3beMHBbIE (JOPMBI U3 XOJIOJHO-TBEPIACIOIINX CMECeH, U3ro-
taBmuBaeMbIX 1Mo Cold-box-amin mpormeccy, a Takke JTUThE B HEpa3beMHbBIE OPMBI IO BHI-
JKUTacMbIM MOACIIAM.
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BHOT'PA®UA

A, Ten Dnuc bopucoBuy, padoTato B 001aCTH JIUTEHHOT'O MPOU3BOACTBA U CIICIIUATIH3H-
PYIOCH TIO TEXHOJIOTHMH TUIABKU U BHETIEYHOM 00pabOTKM JIUTEHHBIX criaBoB. PaboTato mpo-
beccopom HamumoHanbHOro HCCIEIOBATENBCKOTO  TEXHOJOTHMUYECKOTO  YHHBEPCUTETA
«MMUCuC» (r. Mocksa). Jloktop TexHHuYeckux Hayk ¢ 1992 r. O6macTs MOUX Hay4YHBIX MH-
TEpPECOB BKIIIOYAET TEPMOJUHAMHUYECKUE, KHHETUYECKHE M TEXHOJOTHUYECKHUE aCHEeKThI JIH-
TEIHBIX IPOLIECCOB.

ANALYSIS OF CASTING TEHNOLOGIES FOR PRODUCING OF WORKING
DEVICES OF ELECTRO-CENTRIFUGAL OILING PUMPS

E.B. Ten
National University of Science and Technology “MISIS”

It is fulfilled the analysis of casting technologies, providing of effective produce of de-
tails the working devices of electro-centrifugal oil pumps (ECP). It is showed, the most ade-
quate for that is the casting at stacking molds making by Cold-box process and casting on
the burned pattern.

The research object is the casted details of working impeller and guiding device from
high alloyed cast iron (Fig. 1).

Fig. 1. Details of ECP working devices: working impeller (a) and guiding device (b)
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These details are form the step. From several steps is form the module-section of ECP.

Strictly, the installation of ECP, by means of that are realized the evacuation of oil from
well, consist from several tens till the several hundred steps [1, 2].

ECP is produce according to GOST 32601-13 “The centrifugal pumps for oil, oil-
chemical and gas industry. General technical demands” [3]. In connection with corrosion
and erosion action evacuated oil content liquids on the working devise of ECP the its details
is make from “Niresist” type the corrosion-resistance Nickel-Copper cast iron
ChNil15Cu7Cr2 (GOST 7769-82).

The working impeller and guiding device is the details of important purpose. Because
f this to its are presented the strict demands on the external and internal defects. At the
same time the constructively this are the thin-walled and have the complex internal flow-
ing channels (hollows), which formed the spiral blades. The presence of thin walls, nar-
row chinks at places of blades joining with case, curvature of internal channels caused the
high probability of forming at castings the defects as shot run, no united, pickup and send
inclusions.

For production of ECP working devices use the different technologies — the casting at
the detachable molds from sandy-argillaceous mixtures (sand casting process), the casting at
the detachable molds producing by Hot-box process, the casting at the detachable molds
producing by Cold-box process, and also the casting at the nondetachable molds producing
by melted and burned patterns [4...6]

The applicability of these casting technologies for production of ECP working device
details it was determined by criterions, which include the appraising of its by technological,
economical, ecological and organization-technical aspects [7].

At the table is shown the results of criterional appraising of casting technologies by five-
number system

Results of criterional appraising of casting technologies

The casting at detachable molds The casting at nondetachable molds
Appraising factors c§§tli11(11 Hot-box | Cold-box On melted On the burned
g process process patterns patterns
process
Technological 4 5 5 5
Economical 4 3 5 3
Ecological 4 3 4 3
Orgamzat}on and 3 4 5 3 4
technical
Sum 15 15 19 14 17

The casting at the detachable molds producing by Cold-box (Cold-box-amin) process
have a maximum number (19). That process have a high technological effectiveness and
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productivity, sufficiently economical, ecology safely and cause to produce the quality cast-
ings (working impellers and guiding device) to a high precision, low roughness and minimal
defectness.

From technology of casting at the nondetachable molds the variant of process on the
burned patterns have a more high number (17) then variant of casting on the melted pat-
terns (14). The casting on the burned patterns are realized with the lower number opera-
tions and the lower expense of resources. That process have a reduced on 20...30 %
man-hours per job for casting making, and also have a reduced on 10...15 % castings
net cost.

Thus, for production of important purpose working devices details of electro-
centrifugal oil pumps, which produce from corrosion resistance Nickel-Copper alloyed
cast iron, the best preferable are the casting at the detachable molds producing by Cold-
box-amin process, and also the casting at nondetachable molds producing by the burned
patterns.
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COCTAB 1 CBOMCTBA TBEPJION ®A3bI YEPHO3EMA
TUIIMYHOI'O MOIIHOI'O CTPEJIEIIKOM CTEIIU

3. Twraii, E.}O. MunanoBckuii, I'.C. bBbikoBa

Dakynvmem nousosedenus MI'Y, Mockea,
zemfira53@yandex.ru

N3yden xoMIieke MOYBEHHOTO OKPOBa YePHO3EMa THITMYHOTO MOIIHOTO U YepHO3eMa
¢ DIyOOKOBBIIIENOUeHHBIM npodunem Crpenenkoit crenu. [lokazaHo, YTO AIUTEIHHOE
HaXOXKJIeHHe YepHO3eMa B YCIOBHUSIX Tapa MPHUBENO K O0IIeMy CHIKEHUIO COAEpIKaHUs Op-
TaHIMYECKOTO BEIECTBA U, KaK CIEJCTBHE, K MOTEPE BOAOYCTONUYNBOCTH CTPYKTYPHI.

Crpenenkas crenb SBISETCS ONHOW M3 6 TEPPUTOPHATIBHO-O000COOJEHHBIX YYacCTKOB
(Crpenenxwii, Kazanxwii, bykpeesslr bapmel, bapkanoBka. 3opunckuii, [loiima [lcna) Llen-
TpaJbHO-UEepHO3EMHOTO TOCYAapCTBEHHOTO MPUPOIHOTO OHOC(HEPHOTO 3allOBETHIKA MMEHHU
nmpodeccopa B.B. AnexnHa, pactiofio;KeHHBIX Ha paccTossHuH oT 18 mo 120 kM apyT oT apyra
B LIEHTPAJIBHOM, I0’KHOU M BOcTOUHOM "acTsax Kypckoii obmactu. 3anmoBeiHUK OBLT OpraHnu30-
BaH B 1935 romy ans coxpaHeHUs MoceTHUX (pparMeHTOB HepaclaxaHHBIX JIyTOBBIX CTEIeH
Ha YepHO3EeMax B COYeTaHWH ¢ ayOpaBamu. Ilmomrans 3amoBemumka cocraBisger 5288 ra. Ha
Crpeneuxom yuactke [{U3 coxpaHsieTcs MpakTUYECKH MCUYE3HYBIIMH B €BpOIEHCKOHN Jeco-
CTENN 30HAJBHBIN THUI PACTUTEIBHOCTH — IJIAKOPHBIE JIyToBble cTrenu. Propa CTENu O4YeHb
Oorara BHJaMH, CPEIN KOTOPBIX MHOTO PEAKHX ¥ HECKOJBKO BKIFOUEHHBIX B KpacHyro KHUTY.
Cronp k€ YHUKAJIBHBI U TOYBBI: STAJIOHHBIE YEPHO3EMBI, JIUIIb 110 CPABHEHUIO C KOTOPHIMH
MO’KHO OIPEETTUTh CTENEHb AETPaJalliy MOYBBI HA PacaXxaHHbIX 3EMJIIAX.

Lens HacTosmelt pabOTHI - H3YYUTh COCTaB U CBOWCTBA TBEPIOW (pa3pl 4epHO3EeMa TH-
mrgHoro MomrHoro Crpenenkoro ydactka 1[U3 mox pa3HBIMH IieHO3aMU: IO IEITUHHOMN
Pa3HOTPABHO-TYTOBOM CTEMBIO (HEKOCUMAsl CTEIh - IEJTMHA) U O] TalTHeH, HaXOISIIEHCs C
1947 r. B cocTosiHUM GecMeHHOT0 napa (map).

OOBeKTHI U METOIBI McciaenoBanus. IlouBennsrit mokpoB 1[U3 mpeacrarinen depHO3e-
MOM THIIMYHBIM MOIIHBIM, c(HOPMHUPOBAHHBIM Ha JIECCOBHIHOM CYTIHHKE. [IpoekThBHOE
nokpeitie TpaBoctost 90-100% (pa3sHOTpaBHO-paiirpaccoBo-BeiiHMKOBas accouuanus). U3
JIPEBECHBIX TIOPOJI — TpyIa, SA0JIOHS, TepH, OOAPBIIIHUK, KICH TaTapCKUHU, BS3, SCEHbD, KU-
MOJIOCTh. MOXO0BO# TTOKPOB BRIpaXkeH ci1abo. Ha 1ieimHe u Ha mapy ObUTH 3a7105KEHBI dKCIIe-
pUMEHTaJbHBIE IUToIaaku pazmepoM 40x50 M o cetke ¢ marom 10 M. B y3max ceTku Oblin
0oToOpaHbl 00pa3ubl mocioitHo gepe3 10 cm. CocTaB U CBOWCTBA ITOYBHI OBLITH OTpEeTIeHBI
KaK OOIICTIPHHATHIMH METOJAaMH, TaK M C MPUBJICYCHHEM COBPEMEHHBIX MpuoOopos [1, 2].
O6paboTka gaHHBIX ObUTA Tpou3BeaeHa ¢ moMoIIbio iporpaMMbl STATISTICA.

Pesynbratel u oOcyxneHue. B rpaHynoMeTpHUecKOM COCTaBe YepHO3eMa TUITMYHOTO
MOIITHOTO TIpeoOnanaromiel (pakuueil sBiseTcs KpyHHAs MBUTb (ColepKaHUe (QpaKiuu
pasmepom 0,05-0,01 xonebaercs ot 44% B rop. BC no 48% B rop. B1), 3arem crnenyer umu-
cras ¢pakius (copepxxanue ppakiuu menpue 0,001 mm ot 25% B rop. BC o 29% B Bepx-
HEM TYMYCOBO-aKKyMYJIITUBHOM Tropu3oHTe). CojepKaHne MENKOW U CpeIHEH IbLUTH OJH-
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HAaKOBO U cocTaBiseT OT 7% 1o 12%. Opakiusi KpyImHOTo Mmecka OTCYTCTBYET, a COAepIKa-
HUEe Menkoro mecka - oT 8 1o 11%. [lo kmaccuduxammm Kaunnackoro [1] gepHo3eM Trmmd-
HBIIl MOIIHBINA 10 TPaHYJIOMETPUUECKOMY COCTaBY WJIOBATO-KPYIIHOIBLUIEBATHIN. Pacnpene-
JICHHWE TPaHyJIOMETPHUUECKUX (pakUuil Mo MpouIto NOUYBE paBHOMEpHOE. DaKTOp CTPYyK-
TypHocTu 1o ®arenepy — 77-93.

Box & Whisker Plot
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15 20 25 30 35

Puc. 4. 3onneTsl rpaHUIIb! BCKUNAHUS KapOOHATOB Ha y4acTKe-1ap
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YepHO3eMBI XapaKTEpPH3YIOTCS BBICOKMM COJIepXKaHueM (yIbBaTHO-TYMAaTHOTO ryMyca
W arperaTHoi CTPyKTypoH, 00siamaromnieii BEICOKOH BOIOYCTOMUYMBOCTEIO [3, 4]. B depHO3e-
M€ TOJl HEKOCHUMOM CTeNbI0 BBIPA)KEHO 3HAYUTEIHHOE MPOCTPAHCTBEHHOE BapbHpPOBAHME
coJep)KaHUsl yriepoja B Ipeaenax Bcero npoduist, cocrasistomee 1,1-1,5 %. B nmpenenax
MaXOTHOTO TOPH30HTA, BAPEUPOBAHUE COAEPIKaHUS OOIIETO YIiepoaa 3HAYNTEITbHO MEHbBIIIe
u cocrapnser 0,4-0,7% (puc. 1, 2). Cratuctuku pacnpezneneHuss C opraHHYecKoOro Belle-
CTBa MOKAa3aJId 3HAYUTEIHFHOE YMEHBIICHHE COJAEepKaHUs OPraHMYeCKOTO BEIeCTBa Ha Ba-
pHUaHTe ATUTENBHBINA Tap M0 CpaBHEHHIO ¢ HenuHou (puc. 1, 2). HeoxxnganHbIM pe3ynbra-
TOM SABJIAETCS yBEIMUYEHUE NPENENIOB BapbupoBaHus copepxkanus Co,r B 00paznax U3 HUX-
HUX TOPHU30HTOB YEpHO3eMa IO/ JUTUTEIbHBIM mapoM. [Ipu 3ToM cpeqHue 3Ha4eHus: coaep-
xaHusA C,pr B YEPHO3EME 110]1 LIETMHHON PACTUTENBHOCTBIO HA NPOTS)KEHUH BCETO NPOpHIIs
BEIIIIE, €M Ha Mapy, YTO CBHAETENBCTBYET O IMPOIECCe MHHEPATN3AlMH OPTaHUIECKOTO
BEIIIECTBA BO BCEX FOPH30HTAX Mpo¢uiisi. B OONBIIMHCTBE ClyyacB B TOUKaX ONMPOOOBAHHS
Ha riyOuHax 100 cM (uenuna) u 80 cM (1ap) oTMedaeTcsl yBEIUYCHUE COJIEpKaHUs 00IIero
yriepoja, 00yCIIOBICHHOE TIPUCYTCTBHEM KapOoHaTtoB. CoaepikaHue yriepoaa KapOOHATOB
Ha yJacTKe JUINTEIRHBINA Tap (puc. 3, 4) MOKa3bIBaeT, YTO HAXOXKACHUE YepPHO3EMa B yCIIO-
BUSX JUINTENBHOTO IMapa MPUBEI0 K 00IIEMY YBETHUEHHUIO COAEp KaHUs KapOOHATOB B TPO-
(e u MOAHATHIO CpeHEl TPpaHUIBl TTyOWHBI WX 3aneranus. [Ipu aToM Ha 00oMX HccIe-
JIOBaHHBIX y4acTKaX MPUCYTCTBYIOT TITyOOKO BBIMIEIOYEHHBIE PO Y€PHO3EMOB, B KO-
TOpbIX A0 TyOuHsl 150 cM kapboHaThl OTCYTCTBYIOT (pHc. 3, 4). [lonusaTHe BepxHel rpa-
HUIIBI KapOOHATOB B YEpHO3EME MO/ TAPOM CBSI3aHO C HX MEPEeMEIeHHEM M3 HIKEIEeKAIINX
CJIOEB U MEPEOTIIOKEHUEM B pe3yJIbTaTe MHTEHCUBHOTO BOCXOISIIETO MMOTOKA B OTCYTCTBHE
pacTUTENBHOTO MOKpPOBa. BO3MOXHO, MMeeT MecTO M HOBOOOpa3oBaHHE KapOOHATOB W3
HACBHIILIEHHOTO YTJIEKUCIBIM Ia30M MOYBEHHOTO pacTBOpa B pe3yibTaTe MHTCHCUBHOW MU-
HepaIu3alii OPraHNIeCcKOTo BellecTBa. JuTenpHoe HaX0K/IeHHE YepHO3eMa B COCTOSTHUN
gucToro napa (¢ 1947 r.) nmpuseso kK GOpMHUPOBAHUIO TLTY>KHOHM TOIOIIBHI M 3HAYUTEIIHHOMY
YIUIOTHEHHIO BEPXHETo ciiosi (IIOTHOCTh Ha ydacTKe menuHa coctasmser 0,60 — 0,75 r/em’,
a Ha name -1,05-1,31 r/cm’). TIpoBanbHas GUIBTPALMOHHAS CIIOCOOHOCTH BEPXHUX FOPH-
30HTOB HYepHO3eMa IOJ HEKOCHMOHN CTemlbi0 CHWXaeTcs Ha mamHe a0 1,3-0,3 mMm/MuH.
C HCIonb30BaHUEM METOJIa MAITBIX 3aJJMBaEMBIX TUIOMIAJICH OBLIO TIPOBEICHO OIpEeIICHHE
BOJIOIPOHUIIAEMOCTH Ha CKJIOHE TOHMKEHH Mexay Toukamu 12 u 7. Uepes 6 yacoB npous-
BeJM OypeHue W ompejelieHHe BIAXHOCTH 10 TyOuHaMm ¢ marom 10 cM. AHamu3 JaHHBIX
0 pacTpeAeNeHHII0 BIaKHOCTH TI0Ka3all, 9TO MOTOK BJIATH C TIIyOMHOI cMeIIaeTcs B CTOpPO-
HY 30HBI INTyOOKO BBIIIEIOYEHHBIX KapOOHATOB.
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C. 105-108.

BUOT'PA®UA

51, Trorait 3emdpupa paboraro B 00J1aCTH MMOYBOBEACHUS U CIICIIHATU3UPYIOCH B 00JIaCTH
¢u3uku nous. PaboTaro B MOCKOBCKOM TOCyAapcTBEHHOM yHHBepcutere nMeHu M.B. Jlo-
MOHOCOBa, Ha Kadenpe (U3MKM U MeTuopalyu Moy ¢akKylibTeTa mouBoBeaeHus MIY ¢
1980 ropma. mo Hacrosee Bpems. B HacTosiee Bpemsi 3aHMMAlO IOJKHOCTh CTapILEro
HAYYHOTO COTPYIHHKA, KAHIUAAT OMONIOTUIECKIX HaYK.

O061acTh MOUX HAYYHBIX MHTEPECOB: CTPYKTYpa MOYBBI, OPTaHUICCKOE BEIIECTBO, OpTa-
HO-MHUHEPaJbHbIE COCANHEHMS], IOBEPXHOCTHBIE CBOMCTBA MOYB.

THE COMPOSITION AND PROPERTIES OF THE SOLID PHASE
OF STRELETSKAYA STEPPE TYPICAL CHERNOZEM

Z. Tugai, E.U. Milanovskiy, G.S. Bykova

Soil Science Faculty, Moscow State University,
zemfira53@yandex.ru

The Streletskaya steppe is one of the 6 territorially isolated areas of the Central
Chernozem state natural biosphere reserve named after Professor V. Alekhine (CCZ), Kursk
region. In this part of CCZ remains drainage divide’s meadow steppe - practically
disappeared in the European forest steppe type of vegetatio. Flora of the steppe is very rich
in species, among which there are a lot of rare species and some of them are included in the
Red book. Equally unique are the soils: chernozems, only in comparison with which it is
possible to determine the rate of soil degradation on the arable lands.The composition and
properties of the solid phase of Streletskaya steppe typical Chernozem of CCZ under
different cenoses: under virgin forb meadow steppe and under arable land, which since 1947
has been in a state of the prolonged fallow, were investigated. On the virgin land and under
the fallow experimental areas (40 x 50 cm) were laid. Samples were taken at the crosspoints
of the grid with step 10 m with the depth step 10 cm. The distribution statistics of the
organic matter’s content have shown a significant decrease in the organic matter content
under prolonged fallow in comparison with virgin soil. This have led to the loss of the
structure’s water resistance on the prolonged fallow area. In most cases, based on the
sampling points at depths of 100 cm (virgin soil) and 80 cm (fallow) there was an increasing
in total carbon content due to presence of carbonates. The carbonates’ carbon content on the
prolonged fallow area has shown, that the presence of chernozems under the fallow led to
thew total increasing of the content of carbonates in the profile and raising of the average
depth of their occurrence. At the same time , on both studied areas there are deeply leached
profiles of chernozems, where there is an absence of carbonates up to a depth of 150 cm.
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The long-term presence of chernozems under the fallow have led to the significant
compaction of the upper layer.

BIOGRAPHY

I work in the field of soil science, focusing on the processes in soil physic. I have been
working in Soil science faculty of Lomonosov Moscow State University since 1980 year.
My position is senior reseacher of department soil physics and reclamation. I received my
doctor degree in Lomonosov Moscow State University, Russia. My research interests in-
clude soil structure, organic matter, surface properties of the solid phase.

UCCJIEJOBAHUE CTPYKTYPbI U JMHAMUKHU KUJIKOM BOIbI
B ®OPMUPOBAHUU CHEIVIEHUSA B AI'PET'ATAX I1I0YB

K.1O. Xau?, B.K. Con', U.B. Xan’, 3. Tioraii’

1I/IHcmumym dynoamenmansuvix npoonem ouonozuu PAH, Ilywuno
bson2015@yandex.ru
2Oxckuii konozuneckuii ¢ono, 2. Ilywuno,
khan250351@gmail.com
3d)aKszbmem nousoseoenusn MI'Y, Mockea,
zemfira53@yandex.ru

HUccnenoBana cTpyKTypa U AMHAMHKA KUAKOH BOIbI, GOPMUPYIOIIASCS B TOHKUX IJICH-
Kax Mexnay ruapohoOu3upoBaHbIMU YacTHLaMu 1o4s. IIpencraBnena knactepHas MOIeNb
JKUIIKOHW BOZBI, cocTosimeit 3 Tpex ¢paxumid. [lokazano, uro conepxkanue 11 u 11 dppakiuii
OIpEJEeNsIeT KOJIIETAaTUBHBIE CBOMCTBA BOABL.

Mapuenusa u Paguu [1] Ha ocHOBaHUM TeopuH, pazpaboTaHHOll Jlanmay nmis onucanus
(ha30BBIX MEPEXOI0B BTOPOTO poJa W OMUCAHMS KHUIKOKPUCTAJITUIECKOTO COCTOSHUS, TO0-
JYYUIIH 3aBUCUMOCTB ISl CTPYKTYPHOM COCTaBIISIIOLICH paCKIMHUBAIOLIETO AaBICHUS. Jlis
JOCTaTOYHO LIMPOKHUX CUMMETPHUYHBIX IIPOCIIOEK, KOTraa />/ NOIydIHiIN SKCIIOHEHIUAIbHYIO
3aBHCHMOCTbD ISl CHJI CTPYKTYpHOTO faBieHus. OHa UMeeT CIeayIOIni BUA:

Mg (h) =Kexp(—%), (1

rie, napamerp / UMeeT CMBICT JUTHHBI KOppEeisiiuy, napamerp K — XxapakTepu3yeT coCTos-
HUE MIOBEPXHOCTH YaCTHII.

Ha ocHOoBaHWYM OMBITOB C TOHKUMH TIpOCToWKaMu BoAwl (A~ 20 aHTCTpeMOB), oOpa3y-
IOIETOCs MEXKAY CIIOSIMU JienuTHHA Mapuenust u Pagnd BriepBbie OLEHHIA KOHCTAHTBI DKC-
NOHEHIHANBEHOro ypasHenus: K = 10" qun/cm® u /=2 A.

328



ENGINEERIG SCIENCES, NEW MATERIALS AND EARTH SCIENCES (workshop C)

YcraHoBNeHHE 3aKOHA Clajia CTPYKTYPHBIX CHJ M BEJIMUMH KOHCTAHT, B ypaBHeHUH (1),
MTO3BOJISIET BKIIIOYATh CTPYKTYpHBIE CHIIBI B Teopuio JIJIDO. O60o0mennas TakuM o0pa3om
teopust JJIDO conepKUT TpH COCTABIAIONINX PACKIMHUBAIOIIETO naBieHus [1]:

T1(7) =11, (k) + I1, () + TL (R) . (M

OtmertuMm, 4TO pacueTsl MonekyspHoil 11, (/) ¥ 3IeKTpocTaTH4ecKOi COCTABIAIOMINX
PacKIMHMBAIOIIETO JABJICHUS MPOBOIATCS OOBIMHBIMH MeTonaMHu. OHHM OAPOOHO H3JI0Ke-
HBI B MOHOTpaduu [1].

ITpu pacuere II,(h) npeamnonaraercs, 4To TOHKAs MPOCIONHKA HAXOJUTCS B PAaBHOBECUH
¢ 00BEMHOI KHAKOCTBIO, TAaBICHHE KOTOPOW paBHO P,. Torma mo pasxoctu p(h)—p,
MO>KHO BBIYHCIIUTH (32 BBIYETOM CHJI MOJIEKYJIsIpHO npuTskenus I, <0) 3HadeHue cTpyk-
TYPHOUM COCTaBJISIONIEH paCKIMHUBAIOIIETO IaBICHUS

I ()= P(h)~F, =11, (h) )

Y TIOCTPOUTH TEOPETHUCCKYIO H30TepMy [2].

Jo cux nmop 3kcnepuMeHTalnbHo onpenenuts 11 (/) moka He ynanocs. Hamm uccneno-
BaHUS TIO3BOJIMIIA SKCIIEPUMEHTAIILHO OIMPEIEUTh CTPYKTYPHYIO COCTABIISIONIYIO PACKIIH-
HUBAIOIIETO JaBJICHUS. DTO 00YCIIOBIEHO CICTIM(PUKON UCCIIEeTyeMBIX 00pa3IioB, B KOTOPHIX
KOHTAKTBI MEXKY BBICOKOAUCIICPCHBIMU YaCTHLAMU 06pa3y10Tcs1 B MCHUCKaxX IIpU IJIOTHOM
YIAaKOBKH YaCTHUI[, a MOBEPXHOCTh KOHTAKTOB THIPO(HOOU3HPYETCS T'YMYCOBBIMH BeIIe-
CTBaMH B XHUAKOH cpene. CBOWCTBA OPTraHO-TIAMHUCTOW MATPHIIBI IKCIIEPUMEHTAIBHAS
OLICHKA NPOYHOCTH ITOW MaTPHULbL, YUCIO KOHTAKTOB B IUIOLIAN pa3pyLIeHUs IIpeIcTaBie-
HBI B HAIIUX paborax [5]. YCcTaHOBIEHO YTO B KOHTAKTaxX, 00Pa3yIONIMXCS MEXIY 4acTUIla-
MU [OYB 3JICKTPOCTATHYECKAs! COCTABILIONIAS pacKiInHuBatomero nasinexns 11, () u mo-
JeKyJIsipHas COCTaBJIAIOINAs pacKIMHMBarolero aasneHus I, (4) oxa3aauch paBHBI, IO-

3TOMY
I (h) = (P(h) = F,) = [T, (h) + 11, (A)], A3)

To ectb cuna pa3peiBa oOpasma MOYB OKa3ajgach paBHA CTPYKTYPHOH COCTaBIISIOIICH
PaCKIMHUBAIONIETO JABJICHHSA, YTO TO3BOJIIO HAauOOJee TMOJTHO HCCIeloBaTh 3aKOHOMEp-
HOCTh M3MeHeHus Il (4), TommuHa cios BOJABI B KOHTAKTaX YBJIa)KHEHEHHBIX 00pa3LOB.

Brnaxnocts uzmensinace ot 4,90 no 40,00 npoiieHTOB.

Hs(h)ZP(h)_Po :Ppa3'

Pesynbrarel mcclaemOBaHMA TMO3BOJIMIM IOJYYHTh OSKCIEPUMEHTAIBHYI0 KPHUBYIO
(puc. 1).
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DOHeprus CBS3W MOJIEKYJ BOJBI B 00JIACTH MEPEKPHITUS MEK(Pa3HBIX CIOEB ¢ U3MEHEH-
HOH CTPYKTYPOU U DHEPTHUs CBSI3U MOJIEKYJ BOJBI B KJacTepax CO CTYNEHYATON yImaKoBKOH,
(opMupyloIasca B 30He KOHTAKTOB YacCTHI[ MOYBHI comocTaBuma (puc. 1, tadm. 1, 2, 3).
DHeprus CBSA3M B KJACTepaxX BOJBI, 3aKIFOUEHHOW MEXITy THAPO(POOHBIMU TOBEPXHOCTIMU
COOTBETCTBOBaJa SHEPTUH CBSI3U B MOJIEKyJlaX, UMEIOMINX 3-X CTYNEHYaTyl0 TeKCaroHajb-
HYIO YIIAKOBKY, IO ME€PC YMCHBIICHUA TOJIIMHBI TOHKUX IIJICHOK BOJABI B KOHTAaKTaX 3aKoO-
HOMEPHO YBEIUYMBACTCS SHEPrUs CBSI3M YACTUIl B KOHTakTaX. Bola B TOHKUX IUICHKaX
HUMEET CTPYKTYPY, KOTOPYIO UMEIOT KJIACTEPhl, COCTOSIINE U3 ACCOLIMUPOBAHHBIX MOJIEKYJ U
MMEIOINX TEeKCaroHAIBHYI0O MHOTOCTYICHYATYIO yHakoBKY. B Tabm. 1, 2 u 3 mpuBeneHsI
MapaMeTpbl, XapaKTEPU3YIOIUE IHEPTrETUKY MOJIEKYJI BOABI B TPEX CTYIEHYATOW KiacTep-
HOH yIIaKOBKax.

3aBucumocts u11 ot W

1,60E-20 -
[0}
Q.
g 1,40E-20 |
(]
2 1,20E-20 -
[11]
n
(3]
= 1,00E-20 +
o
g 8,00E-21 -
&
- 6,00E-21 4
=
é 4,00E-21 -
o
z 2,00E-21 1
c

0,00E+00 -

0 10 20 30 40
BnaxHocte W, %

Puc. 1. Ilpounocts cBsi3u ul 1 Mex Iy yacTUIIaMH ITOYB B BOJOYCTOMYHNBOM
arperaTe B 3aBUCUMOCTH OT BIQ)XHOCTH arperatop W

PesynbTaThl MpOBENEHHBIX HMCCIEAOBAHMK MOKA3alM, YTO BOAA NPEACTAaBISET COOOH
cMech (Ppakiuil KITacTepoB, KaXKash U3 KOTOPBIX XapaKTepU3yeTcsl ONpeAesieHHON TTOTHO-
CTHIO W JHepruei. Boma coctonut u3 Tpex ¢pakmuit kimactepos. CrerieHne JacTHll B Kila-
cTepax, a, CJIel0BaTeNIbHO, U CUEIUIEHHE MOJIEKYJI BOABI MEXTy MOJEKyJaMH BTOPOU U Tpe-
Thel ¢paxumii paznuyatorcs 6ose yem B 100 pa3. DTu gaHHBIE XOPOIIO COTIACYIOTCS C KOJI-
JIETaTUBHBIMU CBOHCTBaMH BOJBI.
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Tabmuma 1
JHepreTuyeckasi XapakTepHCTHKA acCOLMATOB MOJIEKYJI BOABI B YIAKOBKAX
Howmep Temnora Ynero IToTeHnuansHas KOJ‘II/I‘JCC\:[BO Oueprust | CuenieHue
JHEprus cBsizel 1 cBa3u MOJIEKYJT
YIOAKOBKH | McHapeHus | ABoraipo
5 wractepe |q, Jox/Mo N Mosekynsl H,O | B ymakoBke | B yIakoBKe H,O
’ g/N n=M/2 ull pll
I-cTynens 40500 6,02E+23 6,73E-20 6 1,12E-20 5,61E-11
2-CTyneHb 40500 6,02E+23 6,73E-20 72 9,34E-22 4,67E-12
3 -cTymneHb 40500 6,02E+23 6,73E-20 864 7,79E-23 3,89E-13
Ta6numa 2
XapaKTepHCTHKA MJIOTHOCTH MOJIEKYJ H CJIOKEHMS] MOJIEKYJI B 3aBUCHMOCTH OT pa3Mepa
MOJIEKY.JI
Pasmep O6BeM Macea IIOTHOCT ITnotHOCTB cnoxenus moaexyn B H,0
1 Monexy- B IIAKOBKax
MOJIEKYJIBI EL 1 Moneky- | pS MONEKybI
H,O0 JIBI H,0 ~ N N CMECh
(D cm) Hfg ) | (m,0), r ron® PO/PSYAL | (pb/pS)"2 | (PV/PSY™3 |y
2,76E-08 | 1,10E-23 | 2,99E-23 2,72E+00 2,01E+00 | 1,49E+00 | 1,10E+00 | 1,30E+00
2,90E-08 | 1,28E-23 | 2,99E-23 2,34E+00 1,73E+00 | 1,28E+00 | 9,48E-01 | 1,11E+00
3,00E-08 | 1,41E-23 | 2,99E-23 2,12E+00 1,57E+00 | 1,16E+00 | 8,59E-01 | 1,01E+00

PaccMOTpUM yCIIOBHE pPaBHOBECHS KUAKOCTH MEXKAY HCKPUBICHHOH MOBEPXHOCTHIO
pasnena, onuceiBacMoe ypaBHeHHEM TomcoHa (KenbBuHa)

) ox (26
)=
p Do €Xp RT

7

b

“

rae Vi, — MONSpHBIH 00BEM JKMAKOH (asel; » — pagMyc IOBEPXHOCTH HATSDKCHMS;
p(r) — maByieHHe mapa, HaXOJINErocsl B PABHOBECHU C KalUIeH XHUIKOCTH; P, — AABJICHUE
napa HaJl IJIOCKON MOBEPXHOCTHIO; G — DHEPIHs MOBEPXHOCTHOTO HATSHKEHUS WU MPHOIH-
JKEHO

2oV,

— 26 V.
Tj, roeers P=P0 20V

Po r RT

p(r)= py (1 + (5)

I
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DKCIIEpHMEHTAIBHO YCTAHOBJIEHO, YTO HpH p(7) = p,;, MOXKHO OLEHHUTh PaaUyC KpH-
BU3HBI ITPU KOTOPOU

POIZP o ooy =T, r=2%n (6)
Po RT

I/ICCJ'IG,Z[OBaHI/ISI MO3BOJIMJIKM YCTAHOBUTH, YTO B KallWJUIAPAX, C BOFHYTOﬁ IMMOBCPXHOCTBIO

4,66 4,66
,15-0,85 0,30’

[p(")]=K[f;(X)—0,85} rie K
po=K(1-0,85)=0,15K ,

0,85< p(x) <15

K[p(x) —0.85} _K0,15 {p(x) —1} -

p(r) _ Kp(x) _ =6, 67[p(x_) - 1} . (7

po OI5K 0,15K T 015

OTHOCUTENIFHOE JaBJIEHUE TapoB BOAbI (IIPH B3aUMOJEHCTBUM C THAPOPUIBHON U THA-
podoOHOI TTOBEPXHOCTSIMH YaCTHIT) MOKET m3MeHAThes oT 0 1o 4,66 kIla. OHO M3MeHseTCS
B MpolLEccax 0CMOCa M B BOJAHBIX PACTBOPAxX COJICH, MPH 3TOM MPOUCXOAUT H3MEHEHHE CO-
nepxanue 11 u I ¢ppakumit MONEKyIIpHBIX KIACTEPOB BOABI (Ta0I. 3).

Tabnuna 3

H3MeHeHne NII0THOCTH CJIOKEHHs IIOTHOCTH MOJIEKYJI BO/IBI B KjIacTepax
(COOTBETCTBYIOT CTYIIEHH IeKCATOHAJbHOI YIIAKOBKH)

Coneprxkanue [Topo3nocTh Inotrocts
CryneHp IInotHOCTH Aep H-0 p H H,0 B yna-
ITnoraoCTH CIIOKEHUSA H,O MOHiKyH A32 yHaKOB/If;I (I KOBKax
BOJIBI YIAaKOBKH B 1M oM cM™3
H0 r/eM™3 (pb/pS)"x I1=1- pb/pS pb
pS x=1 2,12 0,74 0,26 1,57
pS x=2 2,12 0,55 0,45 1,16
pS x=3 2,12 0,40 0,59 0,86

IlycTh B KHAKOCTH PacTBOPEHO KaKkoe-Ti00 HeleTydee BEIIeCTBO, TO BEIECTBO, HE Tie-
pexosiiee B map Mpu UCIIAPEHUH pacTBopa (HampuMmep, caxapa B Boae). Oka3pIBacTCs TOU-
Ka KUTICHHS PACTBOPA OTIIMYACTCS OT TOYKU KUICHHUS YHCTOTO PACTBOPUTEINS (IIPU TOM KE
JTABJICHNN ). DTU U3MEHEHHS] MOKHO BBIYMCIUTH, €CIIH PACTBOP SBISETCS CIa0bIM.
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Puc. 2. PaBHOBecHe MEXIy YUCTOU
BOJIOH U pacTBOPOM, pa3fecIeHHOM
MOJIyIPOHULIAEMON NIEPETOPOIKON

[IpencraBum, uTo Bech MpHOOp 3aKIOYEH B 3aMKHYTOE MPOCTPAHCTBO, 3aIOJIHEHHOES
HACBIIIICHHBIM MTapoM BOJbL. [10CKONBKY JaBlieHHe ra3a B MOJIE TSHKECTH yOBIBaeT C BBICO-
TOH, TO YHIPyrocTh Mapa Haj pacTBOpOM OyaeT MeHbIne. PasHoCTh maBimeHuid Ap paBHas,
OYEBHUIHO, BeCy CTO0a mapa BBICOTOMH A

Ap=p,gh,

rae p, — IwiotHocTs nmapa. C apyroil CTOpoHbI, BeIcoTa h ompeznessercss 0CMOTHYECKUM

JTABJICHHEM DPacTBOpa: Bec CTon0a KUIKOCTH B TPyOKe KaK pa3 ypaBHOBEIIMBACT JaBie-
HHUE P, C IOMOIBIO (GOPMyIIBI 17151 OCMOTHYECKOTO IABJICHHUS ITOJYYUM COOTHOLIEHHE

nkT
P;th:pm:M = -

x

ITpyyém MbI OyaeM MOHMMATh 31€Ch MOJ] N YUCIIO MOJIEKYJ PACTBOPEHHOI'O BEILECTBA B
1 rxuaxocry, 1.e. V, =1/p, . Haxonum gh = nkT noiy4um COOTHOLIEHHE

nkT
Ap = pngh = pnnkT =Poem =, -

Haxonen, paccMarpuBas map Kak HWICANBHBINA ra3, ©UMEEM IS €0 yAeTbHOTro 00bEéMa
V., = NkT / p, rne N uucno monekya B 1 r mapa,

Ap _
P

n
N

D10 U ecTh (GopMyJia: OTHOCUTEIHLHOE MOHWKCHUE YIPYTOCTH Iapa PaBHO MOJISIPHOM
KOHIICHTPAIIMH PacTBOPA — OTHOIIICHUIO YUCIIA MOJIEKYJ PACTBOPEHHOTO BEIIECTBA K YHCITY
MOJIEKYJI paCTBOPHUTENS. DTO yTBEPXKICHUE HAa3bIBaeTCS 3aKOHOM Payist. Mbl BUIuM, 4TO
W3MEHEHHUE YMPYrocTH Iapa HaJl PacTBOPOM, HE 3aBUCUT HHM OT KaKWUX CHEeHU(pUYSCKUX

CBOWCTB pacTBOPUTENI W PAacTBOPEHHOTO BEIIECTBA; CYIIECTBEHHO JIUIIb YUCIO UX MO-
JIEKyJI.
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Paccmotpum, cBs3p Mexay moBbiiieHHeM Touku kunenust A7. E€ nerko Haiitu, 3ame-
THUB, YTO MaJible BeTUYuHbl Ap u AT cBsi3aHbI IPYT € IPYTrOM OTHOIIIEHUEM

dp
Ap=——AT. 5
P dTr )

Bocmons3oBasmice dhopmyioi Kiaiinepona—Knaysuca

d,
22, (6
dT  RT"2
MoJIy4numM
AN
ar=RT"2 Ap. (7)
qp

Ap n N
Hakomnerr, moacTaBuB BMECTO — = ﬁ , HallJleM OKOHYaTeIbHO BhIpaykeHue A AT
p

A
ATzRT 2n ’ )
gN

IZIe ¢ — MOJIApHasl TEIUIOTa UCIIAPEHUS BOJBI.

Oty BBIBOIBI ObUIM 3auMcTBOBaHbl U3 pabotel JIJ. Jlanmay, A.M. Axuesepa,
E.M. JIucdummia, KoTopble TOITy4YeHBl OYeHb KOPPEKTHO W MOHATHO. B nmanHO# paboTte Ham
XOTENOCh M0Ka3aTh, YTO U3MEHEHHE YIIPYTOCTH NIapa HaJl PACTBOPOM 3aBUCHUT OT CTPYKTYPBI
W TMHAMUKH MOJIEKYJISIPHBIX aCCOLUATOB, 00Pa3yIOMINXCs B )KUAKOH BOJIE.
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BUOTI'PA®UA

41, Xan Koncrantun KOpbseBuu, paboTato B 001actu (GU3MKHU MOYB M CICHUAATH3UPYIOCH
Ha W3YYEHWU OPraHOMWHEPATbHBIX JUCIEPCHBIX CTPYKTYp, (popMupyromuxcs B MOYBax.
PaboTaro axcriepToM B OKCKOM dKOJI0THIECKOM (oHe B ropoze [lymruHo, s mokTop 6HoIto-
FMYECKUX HayK, 00JIACTh MOUX HAayYHBIX UHTEPECOB — 3TO M3YUYCHHE OPraHOMHHEPAIbHBIX
BBICOKOMCIIEPCHBIX CTPYKTYP, OMPEICIISIONUX I'eHE3UC, CTPOCHUE U (PYHKIIMOHHUPOBAHHE
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IMMOYBbI, KOTOPBIC MOI'YT HCIIOJIb30BATLCA NPHU CO3JAaHUU OPraHOMUHCPAJIBHBIX IIACTHUYC-
CKHX Macc, CITOCOOHBIX pasiaratbCa B IMPUPOIHBIX YCIIOBUAX W IOBBIIIATH IIJIOJOPOAHE
IMO04YB U UCKYCCTBCHHBLIX I'PYHTOB.

51, Con bponecnaB Koncrantunosud, padorato B MHCTHTYTE QyHAAMEHTANBHBIX MIPO-
oem 6mosnoruu PAH, B moipkHOCTH HAydHOTO COTpyAHHKA. O0IacTh MOMX HAYYHBIX WHTE-
PECOB — KOMIUIEKCHOE M3yUeHHe [TIOYBEHHOT0 arperara.

A, Xan Uropr BrnagmmupoBud, ydych B Marucrpatype (axymbrera IlouBoBemeHUs
MI'Y umenu M.B. JlomoHocoBa. S 3aHMMalOCh UCCIENOBAHUEM T'€HE3HUCA TTIOYBEHHBIX arpe-
raToB, UX CTPOCHUEM U CBOMCTBaAMHU.

THE STUDY OF STRUCTURE AND DYNAMICS OF LIQUID WATER
IN FORMATION OF ADHESION IN SOIL AGGREGATES

K.Y. Khan’, B.K. Son', L.V. Khan®, Z. Tugai’

Institute of Basic Biological Problems RAS, Pushchino
bson2015@yandex.ru
2Oka Ecological Foundation, Pushchino,
khan250351@gmail.com
*F aculty of Soil Science of Lomonosov Moscow State University, Moscow,
zemfira53@yandex.ru

It is established by researches that attractive forces evolve between soil particles with
hydrophobic surface caused by molecules of humic compounds. For explanation of nature
of hydrophobic attractive forces a concept of structure and dynamics of liquid water based
on the fact that water molecules according to number of contacts forming in liquid water are
able to form molecular associates characterized by different energy has been proposed. It is
shown that III fraction of water molecules have a minimal energy, viscosity and flow be-
cause their energy transforms into bound energy between water molecules in full position.
It’s established that water consists of three fractions: III and III. They feature specific struc-
ture, density and viscosity. Water molecules forming the III fracture of water have a viscosi-
ty that is over 100 times greater than a viscosity of water in the II fraction .It’s shown that
molecular structure of clusters provides a relative water vapour pressure forming by interac-
tion of water with salts and surfaces of soils totally depends on relation of II and III water
fractions. In capillar meniscuses, tight capillaries with a size that doesn’t exceed 1 mm rela-
tive water vapour pressure practically tend to zero owing to the fact that water is completely
transformed into contacts formed between water molecules. It’s established for the first time
that colligative properties of water depend not just on the amount of soluted compounds in
water but also on the degree of reformation of water structure caused by a surface forces and
properties of particles dissolved in water. Structure change of a liquid water can be estimat-
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ed by the alteration of summarized density of II and III water fractions. Density values of
the II and III fractions are respectively equal : p,=1,15 g/cm’ and p;=0,85 g/cm’.

BIOGRAPHY

My name is Khan Konstantin Yuryevich. I’'m a Doctor of Biological Sciences, my place
of employment is Oka Ecological Foundation. I’'m working in the area of soil physics and
specializing on the study of organo-mineral microatomized structures which determine gen-
esis, structure and functioning of soil.

My name is Son Broneslav Konstantinovich, work at the Institute of Basic Biological
Problems RAS, as a researcher. My research interests are complex study of soil aggregate.

My name is Khan Igor Vladimirovich, I have bachelor degree in Soil science and now
I’m studying at the magistracy of faculty of Soil science in Lomonosov Moscow State Uni-
versity. I’m doing research in the area of genesis of soil aggregates, their structure and pro-
perties.

YINPOYHEHUE TOHKOCTEHHbBIX WINMHAPUYECKHUX CTOEK

AJ. XBan, /I.B. XBan, B.1. CamcoHnoBa

Boponeostcckuii cocyoapcmeennuii mexnudeckuii ynueepcumem, 2. Boponeorc,
tpm@yorstu.ru

B craThe paccmarpuBaeTcs 3ajiaua MOBBINICHUS HECYIICH CITOCOOHOCTH TOHKOCTEHHBIX
MWIAHIPUYECKNX CTOEK IUTacTHYecKuM AedopmupoBanreM. l[lomydeHsl ¢GopMymsl i
OIICHKM TIOBBLIIIEHHOTO 3HAYEHMSI YCIOBHOTO TIpeleia TeKy4eCTH Ha C)KaThe CTONKUA H
OTpeACICHHUS IS STOT0 HEOOXOAMMOTO BHYTPSHHETO JIaBIICHHMSL.

B MammHOCTpOEHNUN MHOTHE 3IIEMEHTBI KOHCTPYKIUH C IENBIO MOBBIIEHUS TPOYHOCTH
MOJBEPraloTCsl Pa3iMYHbIM BUJIaM TEPMUYECKOH 00pabOTKH (3aKajika, HOpMalau3almus U
Ip.). OnHAKO CyLIECTBYIOT YCIOBHS PaOOTHI (IKCILTyaTalusi B MOPCKOM BoOJiE, ILEIOYHBIX U
KHCJIOTHBIX CPEeax), TpeOyIoLue OT METAIJIOB ONPEAEIEHHBIX CBOMCTB, HAIIpUMeEp, KOPpo-
3MOHHOW CTOMKOCTHU. 3TUM CBOMCTBOM B JIOCTaTOYHOW Mepe yAOBJIETBOPSIOT, HAMPUMED,
HepkaBeroue ctainu aycreHuTHoro kiacca (1X18H9T), koTopble n3-3a CBOUX CTPYKTYp-
HBIX CBOMCTB HE MOJJAIOTCS YIIPOYHEHHIO 3aKAJIKOM MM HOpManu3auuen. B cBs3u ¢ 3tuMm
JUTSL TAKOTO pOJia METAJUIOB (CIIJIaBOB) BO3HUKAET 3a/1adya UX YIPOUYHEHUS, pelIeHne KOTOpOoit
MOXeT OBITh 3PEKTUBHO PEATH30BAHO MIIACTUYESCKUM J1e(hOPMUPOBAHHUEM.

BONBIIMHCTBO KOHCTPYKIMOHHBIX METANIOB B MCXOJHOM COCTOSSHUM MOXKHO CUUTaTh
M30TPOIHBIMU 10 MX MEXaHWYEeCKUM cBoiicTBaM. OIHAKO IIPU IUIACTUYECKOM AedopMupo-
BaHUH OHM MIPHOOPETAIOT Ae(OPMALIMOHHYIO aHU30TPOIHIO, T.€. MEXaHHUECKHE XapaKTepH-
CTHMKH IIPOYHOCTH CTAHOBSTCS 3aBHCUMBIMH OT HampasjeHus aedpopmuposanus. Hanpumep,
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B HalPaBJICHUH UIACTHYECKOTO Ae()OpMHUPOBAHUS METAIIIBI YIPOUHSIOTCS, 8 B IPOTUBOIIO-
JI0>)KHOM HAIPaBICHUH — Pa3yHIpPOYHSIOTCS, YTO SBISIETCS CICACTBHEM IIPOSIBICHUS Y derra
Bbaymmmnrepa [1].

B cBsi3u ¢ yKa3aHHBIM clielyeT OTMETHUTb, YTO TPHU peaju3alny Mporecca YIpOUYHEHUS
JeTaniell MIacTHYeCKUM 1e(OPMUPOBAHHEM BO3HUKAET HEOOXOANMOCTh OLIEHKH YCIOBHOTO
npejena TeKy4ecTd (Gp, — MO HOPMAIbHBIM HANPSIKEHHSIM, T3 — [0 KacaTelbHbIM

HANPSKEHUSIM), SBISIONIETOCS OJHUM W3 BAXHEUIINX MPOYHOCTHBIX XaPAaKTEPUCTHK Me-
TaJIJIOB W CILJIaBOB [2].

B HacTosmmeit pabore paccMaTpuBaeTCs MPOLECC YIPOYHEHUS pabOTArOIIUX Ha COKATHE
TOHKOCTEHHBIX ITWIMHJIPUYIECKUX CTOCK IUTACTHYECKHM JHedopMmupoBaHueM. ekt
YIPOYHEHUS ITUX CTOEK MOXKHO OBUIO ObI OCYIIECTBUTh CKATHEM HMX BIOJb OCH J0 HEO00XO-
numoi creniern nedopmaruu. OHAKO U3-3a TOTEPH YCTOWYMBOCTHU JAaHHBIN BU JIe(hOpMU-
POBaHUSA ABISETCA HENMPUEMIIEMBIM ISl pEAN3alliH YIIPOYHSIOMIEH TEXHOIOTHH.

[Ipennaraercs ynpouHSITb yKa3aHHbIE CTOWKM JEHCTBUEM BHYTPEHHEIO JaBJIEHUS.
[Ipu sTOM A pacyeTa MOBBIMIEHHOTO YCIOBHOTO Mpejesia TEKyYeCTH PaccMaTpUBaeTCs
pelIeHne 3a1a4yy MIaCTHIEeCKOro (POPMOMZMEHEHHS B YCIOBUSX HEMOHOTOHHOTO Harpy-
JKEHUS Ha OCHOBE MOJENH aHWU30TPOMHOTO ynpodHeHms Tena I'. bakxaysa [3]. CoriacHo
ATON MOJENH YPaBHEHUSI COCTOSHHSI OTHOCHTEIHPHO KOMIIOHEHTOB JIEBHATOPOB HATpsDKE-
HUMN Sl_-]- (i,j =1;2;3), 3anKuCHIBAIOTCS B BUIC

2 dey 1€ * * Wy
S; ZEGO(e)E—EO[l—B(e ) Joo(e p(e—e J—gde (1)

31ech Gy(e) — MHTEHCHBHOCTb HANpPSsKEHUH, sBIsIoIascs (yHKIUEH HAKOILIEHHOW je-

opmaunn e; de = [2de; /3 — npupalieHne HAKOIUICHHON AeOPMALUK; € — OTHOCUTEIb-
Has nedopmanus; e’ — mepeMeHHas MHTerpupoBaHus; P(e) — mapameTp, XapaKTepu3yio-

it 5ddext baymmunrepa; @(e—e*) — HacnencTBeHHAsS GyHKIHSA (MM QYHKIMS “HaMATH”

MaTepuana), OTpaKarollasi CBOHCTBA MeTajlla 3allOMHHATH MPEIBIIYIIYI0 HCTOPUIO HArpy-
JKEHUSL.

B Teopuu mpejnosaraeTcsi He3aBUCUMOCTh QyHKIHH Gy(e), P(e), ¢(e—e’) or Buma

HaIpPsHKEHHOTO COCTOSIHUSA U MCTOPUM HATPYKEHHS, U UX MOXKHO paccMaTpHUBaTh KakK HC-
MOJIb3yEMbIE B MOJICTHM XapaKTepUCTHKH Marepuaina. Jis ymoOcTBa cuera 3T QyHKIMHU B
paboTe paccMaTpUBAIOTCS B BUJE CIEAYIONINX allPOKCHMAIINH:

oy(e)=A(ey +e)";
Ble) =By + (1 =By) exp(=70e); (2)
9 =g +(1-gp)exp| ¢ (e~8)? |,
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rae A, ey, n, By, ¢y, ¢, ¢, MapaMeTPsl AMPOKCUMAINHU, ONPeesieMble CTATHIECKOH
00paboTKOI ONBITHBIX 3HAUCHUH G, B, @.

CornacHo TeOpUH TOHKOCTEHHBIX IMJIMHAPHYECKUX 000J0YeK OKPY>KHBbIE HOPMaJbHbIE

HaIpsKCHU G(p B HUX B 2 pa3a NpeBLIIIAOT OCCBBIC HANIPSPKCHUA — G, , U B CBA3U C OTUM

MOKHO B IEPBOM MPUOJIMKCHUN CUUTATh, YTO CTOMKA IMOJ ICHCTBUEM BHYTPEHHETO JIaBJic-
HUSl ¢ Oynmer neOopMHpOBATHCA IIACTHYECKH TOJIHKO B OKPY)KHOM HAIpaBJICHWH, T.C. B
YCIIOBUSIX TUIOCKOU JiehopMaIiy TpU MOCTOSHHOW JutHe. Toraa Ha OCHOBaHUU COOTHOIIIE-
HUI 17151 OnpeieNIeHnsl HHTEHCUBHOCTEH HaNpsbKeHuil (G)) u Jorapupmudeckux aepopma-

ui (e), a TakKe YCIOBUS IUIACTUYECKON HEC)KUMAEMOCTH MaTepuasoB [4], MOIyduM ce-
IYTOIIME BBIPAKEHUS:

3)

rae R, R, — Texylluil ¥ Ha4albHBIA CPEIHUN PaJyC CTOMKH COOTBETCTBEHHO; { — TEKyIIast

TOJIILIMHA CTCHKH CTOMKH.

Crnenyer OTMETUTH, YTO B YCJIOBUSIX MOHOTOHHOI'O Harpy»XEHHUS HHTEHCHBHOCThH JIOTa-
pudmMudeckux neopManuii 1 HakoTuieHHas geopManus UIMEIOT OJJMH U TOT XKe CMBICI [4],
U [I09TOMY B HACTOSILEH paboTe He eaeTcs pa3auduil MEeXIy HUMH, T.€. € =e€.

N3 cootHomeHnit (3) ¢ y4eTOM IMOJIyIaeMOTro U3 YCIOBHUS HECKHMMAEMOCTH MaTepHaia
paBerctBa In(R/Ry)=-In(z/t,) cnenyer BoIpaxxeHHe /IS pacueTa JaBICHUS B CTOMKE

B 2t exp(—x/ge)
q=——p7—o0(e). “)

JeticTBre paboueit oceBOM Harpy3kd Ha CTOWKY TOCJE €€ TIACTHIEeCKON pa3iadil BHYT-
PEHHMM JIaBJICHHEM CJeIyeT pacCMaTpUBaTh COBMECTHO C MOCIEAHEN Kak IpoIlecc HEMO-
HOTOHHOTO HarpyxeHwus. B cBsi3u ¢ 3TuM noiaydeHHoe B [5] Ha ocHOBe Mojenu (1) penienne
3a7audl OLIEHKU HAIPSKEHUH NpH Ae()OpMUPOBAHMU LMIMHAPHUYECKON 3arOTOBKH B ABYX
B3aMMHO OPTOTOHAJIBHBIX HANpAaBICHUAX B IMKJIE HATPYKEHHUS «PACTSKEHHE B OCEBOM
HaIpaBJICHUH — C)KaTHE B IMOMEPEUYHOM HAIPaBJIEHUU» MOXKHO HCIIOJIB30BATh Ul ONpere-
JIEHHsI YCIIOBHOTO TIpeJielia TeKY4EeCTH NPU CIKATUU G ,. (C JOMYCKOM Ha IUIACTHYECKYIO

nedopmaryio 0,2%) cTOKK (COOTBETCTBYET CIKATHIO 3aTOTOBKH B TOTIEPEYHOM HAIpaBIie-
HUM). JlaHHYI0 MEXaHHUYECKYI0 XapaKTEPUCTUKY B COOTBETCTBHH C OTMEUYEHHBIM PACCUHUTHI-
BaeM 1o GopmyJie

1-Ble)+1+14B(e) + B (e)

Go,2¢ = 4

coe). (%)
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B xadecTBe mpuMepa pacCMaTPUBAETCSA pacdeT CTOWKH C TOJIIHMHON CTEHKH Iy =5 MM,
cpenHuM paauycoM Ry, =100 MM u3 TepMUUYECKM HEYIPOUHSIEMOH HepxaBerollel cranu
I1X18HOT c¢ xapaxrepuctukamu A =1450 MIla, ¢, =0,003, »=0,3, B,=0,38, oy =
=385 Mna.

IToncTaBuB 9nCIOBBIC JaHHBIE B COOTHOMICHHS (2) — (5) pacCUMTHIBAIOT COOTBETCTBY-
IOIlKE APYT APYTYy JAaBICHUE ¢ U MOBBILICHHBIH Npeesl TEKyUECTH Ha CKATUE G 5. -

Takum o0pa3om, mpeIaraeMpiil Croco0 yIpPOUYHEHUS TOHKOCTEHHBIX ITUTHHIPUYICCKIX
CTOCK MOXET OBITh 3(P(PEKTUBHO HCIOJIB30BaH B IPOMBIIIICHHOCTH, TJI€ B Pa3IMYHOTO POja

TEXHOJIOTHYECKOM 000pYyJIOBaHUH yCTAHABJIMBAIOTCS yKa3aHHBIE CTOWKHA B KayeCTBE TOJ-
JIeP’)KUBAIOIITNX DJICMEHTOB.

JINTEPATYPA
1. Tanbimos T.b. AHanu3 sKcIepUMEHTAIBHBIX TaHHBIX 110 3¢ (deKxTy baymmHrepa u ux Teoperu-
yeckoe HcToiKoBaHHMe // VHkeHepHbIH kypHan. MexaHuka TBepporo rtema. — 1996. — Ne 2. —
C. 108-113.

2.TOCT 1497-84. Metamrsl. MeToIsI HCTIBITAaHUH Ha pacTspkeHue. — Been. ¢ 01.02.86 r. — M.:
MammHocTpoerue, 1984.

3. bakxay3 I'. AHuzoTpomnusi ynpo4yHeHus. Teopusi B COMOCTABICHUH € 3KcriepumeHToM / M3Be-
ctust AH CCCP. Mexanuka tBepaoro Tena. — 1976. — Ne 6. — C. 120-129.

4. Nens I'.JI. Texnomornueckas mexanuka. — M.: MamuHocTpoenue, 1976. — 180 c.

5. Xsau JI.B. TloBeimenue 3¢dexkTuBHOCTH B 00pabOTKE METa/UIOB JaBiicHHEM. — BOpoHEK:
W3n-Bo Boponex. roc. yu-ta, 1995. —224 c.

BUOTI'PA®UA

A, XBan Jmutpuii BnanumupoBuy, padoTtaro B 00JaCTH MEXaHUKU U CTIEHUATH3UPYIOCh
Ha 00paboTke MarepualioB AaBiieHueM. Paborato mpodeccopoM Ha kadeape MPUKIATHON
MaTEMAaTHKH M MEXaHUKH B BOPOHEKCKOM TOCYIapCTBEHHOM TEXHHUYECKOM YHHBEPCUTETE
ropona Boponexa. Jlokrop Texauueckux Hayk ¢ 1994 roma. O61acTh MOMX HAyYHBIX WHTE-
PECOB BKJIIOYAET MEXAHUKY IUIACTHYECKOTO 1e(hOPMHUPOBAHHUS.

STRENGTHENING THIN-WALLED CYLINDRICAL RACKS
PLASTIC DEFORMATION

A.D. Khvan, D.V. Khvan, V.I. Samsonova

Voronezh State Technical University, Voronezh,
tpm@vorstu.ru

The problem of increasing the load-bearing capacity of thin-walled cylindrical racks by
plastic deformation is considered in the article. Formulas are obtained for estimating the
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increased value of the conditional yield stress on the compression of the column and deter-
mining for this necessary internal pressure.

REFERENCES

1. Talypov T.B. Analysis of experimental data on the Bauschinger effect and their theoretical in-
terpretation // Engineering Journal. Mechanics of a solid body. — 1996. — Ne 2. — P. 108—-113.

2. GOST 1497-84. Metals. Methods of tensile testing. — Enter. since 01.02.86. — M.: Mechanical
Engineering, 1984.

3. Buckhouse G. Strengthening anisotropy. Theory in comparison with experiment / Izvestiya of
the USSR Academy of Sciences. Mechanics of a solid body. — 1976. — Ne 6. — P. 120-129.

4. Del G.D. Technological Mechanics. — M.: Mechanical Engineering, 1976. — 180 p.

5. Khvan D.V. Increase of efficiency in metal working with pressure. — Voronezh: Publishing
house Voronezh. state. University, 1995. — 224 p.

BIOGRAPHY

I, Khvan Dmitry Vladimirovich, I work in the field of mechanics and specialize in the
processing of materials by pressure. I work as a professor at the Department of Applied
Mathematics and Mechanics at the Voronezh State Technical University of Voronezh. Doc-
tor of Technical Sciences since 1994. The field of my scientific interests includes the me-
chanics of plastic deformation.

MOCTPOEHUE HEJUHEWHBIX PETPECCUOHHBIX 3ABUCUMOCTEM
MEXAHUYECKHUX XAPAKTEPUCTHUK CJIAHIEBBIX I'OPHBIX ITIOPO/]
OT YPOBHA BOKOBOI'O OBKATHUA U YI'JIA HACJIOEHUA

IL.A. Hoii, O.M. Ycoabuena

DI'bYH Hucmumym 2opnozo oena um. H.A. Yunaxana CO PAH, Hoeocubupck,
paveltsoy@mail.ru

Ha ocHoge OKCIICPUMCHTAJIbHBIX JAHHBIX IJIA CJIAaHLECBBIX TOPHBIX MOPOJ (B YCIIOBUSX
TPEXOCHOI'0 CXKATUs IO CXEME KapMaHa) MOCTPOCHBI MHOXKXCECTBCHHBIC PETPCCCUOHHBIC CO-
OTHOLICHUA, KOTOPBIC IMO3BOJIAIOT OLCHUTHL TAKUC MCXAHUYCCKUEC XapaKTCPHUCTHKH, KakK
mnpeaecia NpouYHOCTHU Ha C)KATUC U MOAYJIb YIIPYT'OCTH IO YPOBHIO OOKOBOI'0 00KATHS U yria
HaCJIOCHHUA.

IIponenannas pabota OasmpyeTcs Ha JTa0OPATOPHBIX JAHHBIX, MMOTYYEHHBIX 3apyO0ex-
HBIMH HWCCIICJIOBATEIISIMA B 00JaCTH SKCIEPUMEHTAILHOW reoMexanuku [1]. B ux cratbe
MPUBOJIATCS PE3YJIbTATHI, KOTOPhIE OTPAXKAIOT 3aBHCUMOCTH Mpejeia MPOYHOCTH, MOMYJIS
YIPYTOCTH OT YIJIa HACIIOCHUS W BEIMYMHBI OOKOBOTO 00AaTUsl Ha 00pas3lax YeThIpeX BU-
JIOB cliaHIieB. /i MOJTHOTO ONMMCAHUS MEXaHUYECKOTO MOBEICHUS TAKMX MOPO]T PE3YIbTATHI
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9TOTO MCCIICAOBaHMs OBUTM JOMOJIHEHBl MHOKECTBEHHBIMH HENMHEWHBIMH YpaBHEHUSMH
perpeccuy, CBA3bIBAIOLINMU IIPEEN IPOYHOCTH Ha CXKATUE G, M MOAYJIb ynpyroctu E c Be-
JMYUHOM yTiia HAacIoeHUs 3 1 ypoBHEM OOKOBOTO 00aTHs 3. PaHee aBTOpHI JaHHOU ITy0-
JUKAUU 3aHUMAaJINCh MOAOOHBIMH HCCIIEAOBAaHUSAMHU Ae()OPMAIIMOHHBIX U MPOYHOCTHBIX
CBOMCTB CIOMCTBIX FEOMATEPUAIOB UCKYCCTBEHHOTO U IPUPOJHOTO IPOUCXOKIACHHS [2].
Bbim 3aneiicTBOBaHBI SKCIIEPUMEHTANBHBIE PE3YJIbTAThl 10 MEXaHUYECKUM XapaKTEPUCTHU-
KaM 00pa3sLoB MOPOJ CO CIOUCTOM CTPYKTYpOH (ClIaHIbl OMOTHTOBEIE, XJIOPHTOBBIE, KBapIIEBO-
CIIIO/ISIHBIE, KBAPLUTOBLIE) B YCIOBUIX 00BeMHOro cxatus [1]. I'padudeckue naHHBIC Ha MpU-
Mepe OMOTUTOBOTO ClIaHIa (puc. 1, 2) ObUTH OIEIpOBAHEI U TTEPEBEACHBI B TA0IMIHBIC.

/100
250
/35

= / 15 63, MIIa
a5 . 5
60 - —
75 o

Puc. 2. T'uctorpaMma 111 OHOTHTOBOTO ClIaHIa, 3aBUCHMOCTh E ot (B, o3)
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Bonee mompo6HO ¢ TabimiaMu u rucTorpaMMaMu (JIsi OMOTUTOBOTO CIIAHIA M JPYTUX
MOpoJ) B IBETC MOXKHO O3HAKOMHTHCS, Tiepeims 1o cceiike https://cloud.mail.ru/
public/4tWB/Kf34RYhV4.

Onupasice Ha TaONUIBI, JJIST OTMCAHUS TOBENEHUS BEIWYHH G, M E B 3aBUCUMOCTH OT
yTJIa HacjaoeHus 3 u OOKOBOTO 00XKaTHs G3 OBUIM TOCTPOCHBI COOTHOIICHUS MHOMXECTBEH-
HOH HEJIMHEHHOHN pEerpecCuy BUJA:

2 2
cc=a0+a1-03+a2~B+all-G3 +a22-[3 +8_12'G3'B,

_ 2 2
E =bg+b; 63 +by'f+by;°65" + bypf” +biyoy P,

Tae ag, a1, a2, a11, A2, A12, Do, by, by, by, bay, by — KOIPPHUITMEHTHT perpeccnu, MOTISKAIITIE
omnpenenacHuo. [ BEIYUCIECHUS MOCIeTHUX ObLIa WCIIOh30BaHA BCTPOCHHAS B MPHUIIOXKE-
nue MS Excel ¢pynkus IMHEWH. Pe3ynbraTs! 3aHeceHbl B Ta0uUIb! 1 1 2.

Tabmuma 1
Kos¢dpunments! perpeccun A5 OLEHKH G.
I ag a a a arn apn
b.c. 44.36 4.83 -1.03 -0.02 0.017 —0.003
X.c. 111.2 6.02 —4.01 —0.025 0.051 —0.005
K.-c.c. 97.75 4.79 —2.45 —0.017 0.03 410
K.c. 227.7 4.17 —4.31 —0.014 0.058 —0.007
TaGnuma 2
Ko3¢pdumuents! perpeccuu ajst oueHku E.
I.m by b, b, by by b,
B.c. 6.54 0.621 -0.039 4107 610" -0.001
X.c. 16.46 0.275 -0.453 -9-10* 0.005 -5-10*
K.-c.c. 8.8 0.53 —0.284 —0.003 0.002 310
K.c. 26.53 0.205 ~0.44 -9-10°* 0.004 810

Coxkpamenus B Tabnumax: [.m. — ropHas mopoza, b.c. — OHOTHTOBEIA ciaHer, X.C. —

XJIOpUTOBBIN cnanell, K.-c. ¢. — kBapieBo-citosHoM cianel, K.c. — KBapIuTOBbIH Cl1aHell.
CpenHee 3HaueHHUE KOA(PQHUIMEHTA JCTEPMHUHAIMU 10 Taldiuie | OKa3aloch paBHBIM

0.98, o Tabmuie 2 — 0.86, 4TO MO3BOJISAET TOBOPHUTH O BEICOKOH TECHOTE CBS3H BEIHUUUHBI G,

1, COOTBETCTBEHHO, E cO 3HaUeHHMsIMH yTiia HAcIOeHUA 3 1 60KoBOro o0xaTus 63. CpenHee
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3HaueHue F-cratuctuku Ouiepa 0ka3anoch JOBOJEHO BEICOKUM JUIS G, M paBHBIM 329.9 u
xopommM (F = 51.8) mmst E. [To Bceit cOBOKYITHOCTH MEXaHHMUYECKHX XapaKTCPUCTHK pac-
CMOTPCHHBIX MTOPOA 3HAYCHUC F — cratuctukn IMMPEBBICUIIO CPEAHEEC 3HAUCHUE CTAaTUCTHUKHU
Ouiepa npu yposHe 3Ha4UMOCTH 0.05 F 950, = 2.05. [Mocnennee cBuaerenscTByeT 00 yoe-
JUTENTFHOW 3HAYMMOCTH IIOCTPOCHHBIX MOJIENIEH perpecCcHu.

JlanHOE WCcenoBaHMe OMMPAIOCh HA IKCIIEPUMEHTAIbHBIE PE3yNbTaThl, MOITyYCHHEIE
3apyOeXHBIMH y4eHbIMH [1]. B kauecTBe MOMONHEHUS K UX UCCIEAOBAaHUSAM ObLIa MMOCTaB-
JIeHa 3aj]ada Ha TIOCTPOSHHE KOJIMYECTBEHHOW CBSI3M MEXIy 3HAYCHHUSMH Ipeesa MPOYHo-
CTH Ha C)KaTHe M MOAYJS nehOpMaIMK UCIIBITAHHBIX 00Pa3IioB OT BETHIHMHBI OOKOBOTO 00-
JKaTUs U yIiia HAcJIoeHus. JlaHHBIC IS JabHEHINEro ananu3a Obuid mpeoOpa3oBaHbl B CIie-
LUAJIbHBINA TAOJIUYHBIN BUI.

1 Ha 3TO¥ OCHOBE MOJYyYE€HBI COOTHOIIEHHUS MHOXKECTBEHHOW HEJIMHEHHOMN perpeccuu,
MTO3BOJISIONINE OIEHUBATH IPeIel MPOYHOCTH Ha CXKAaTHUE M MOIYJb YIIPYTOCTH CIAHIIEBBIX
MOPOJI TI0 U3BECTHOMY OOKOBOMY 00XaTHIO U yriy HacinoeHus. [loydeHHbIe cpeiHUe 3Ha-
yeHns Kod(Q(QUIMEHTOB NeTepMUHAIMKM TOIATBEPIMIIA XOPOUIYI0 TECHOTY CBS3H MEXIY
OIIEHNBAaEMbIMH BEJIMYMHAMH U 33/IeHCTBOBAHHBIME (akTopamu. CpenHue 3HaYCHUS CTaTH-
cruku duiiepa oka3anuch BBICOKUMH B CPAaBHEHUH CO CPEIHUMH BEIUUYMHAMU Fy sy, U TEM
CaMBbIM TIOKa3alli COJHIHYI0 3HAYUMOCTh Kakoi u3 mojeneil. Pabora Beimomnena B LKII
TeOMEeXaHUIECKUX, TeoQM3nIecKknXx M reoamHamuieckux mamepenuit CO PAH B pamkax
npoekta ®HU Ne roc. per. AAAA-A17-117121140065-7.

JINTEPATYPA

1. Nasseri M.H.B., Rao K.S., Ramamurthy T. Anisotropic strength and deformational behavior of
Himalayan schists // International Journal of Rock Mechanics & Mining Sciences. — 2003. —
Vol. 40(1). — P. 3-23.

2. Usol’tseva O., Tsoi P., Semenov V. The influence of anisotropy angle on the strength and de-
formation properties of artificial geomaterials and rocks // Procedia Engineering. — 2017. — Vol. 191. —
P. 512-519.

BUOT'PA®UA

A, Hoii [TaBen Anexcannposud, padoTaro B 001aCTH TOPHOTO JIeNa U CIeHUaTN3UPYIOCh
Ha 9KCIIEPUMEHTAIBHON MEXaHUKE TOPHBIX 1opo. Paboraro crapmmM HaydHBIM COTPYIHU-
koM UI'JT CO PAH r. HoBocubupck. Kangunar ¢pusuko-maremarndeckux Hayk ¢ 2010 ro-
na. O6nacTh MOMX HayYHBIX HHTEPECOB BKIIOYACT J1a0OPaTOPHOE MCCIeJOBaHIE MEXaHHue-
CKOT'O TTIOBEJICHUS TOPHBIX MTOPOJI U SKBUBAJICHTHBIX T€OMAaTEPUAIIOB B YCIOBUSIX PA3IMYHBIX
Harpy304HBIX BO3IEHCTBUII (CXKaTHE, pacTsSHKEHNE, CABUT | AP. ).
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CONSTRUCTION OF NON-LINEAR REGRESSION DEPENDENCIES
OF MECHANICAL CHARACTERISTICS OF SHIST ROCKS
ON THE LATERAL PRESSURE AND ANISOTROPIC ANGLE

P.A. Tsoi, O.M. Usol’tseva

Chinakal Institute of Mining of the SB RAS, Novosibirsk, Russia,
paveltsoy@mail.ru

On the basis of experimental data for schist rocks (under conditions of triaxial compres-
sion according to the Karman scheme), multiple regression relationships are constructed that
allow estimating mechanical characteristics such as compressive strength and modulus of
elasticity by the level of lateral pressure and anisotropic angle.

The present research is based on laboratory data obtained by foreign researchers in the
field of experimental geomechanics [1]. Their paper contains results that reflect the depend-
ence of the compressive strength, modulus of elasticity on the anisotropic angle, and the
value of lateral pressure on the schist specimens of four species (biotite, chlorite, quartz-
mica, quartzite shists). To fully describe the mechanical behavior of such rocks, the results
of their study were supplemented by multiple nonlinear regression equations linking the
compressive strength o, and the elastic modulus E with the anisotropic angle § and the lat-
eral pressure 63. Previously, the authors of present work were engaged in similar studies of
the deformation and strength properties of structurally layered geomaterials of artificial and
natural origin [2].

The relationships of multiple nonlinear regression were obtained as following:

2 2

Oc.=ag T a;"o3 +ay P +a; o3 +ayP +ano;p,
2 2

E=by+b;-03+by'B+bi1'03” + by B+ biyro3P,

where ao, a1, a5, a;1, ax, a1z, by, by, by, by, by, byy are the regression coefficients to be deter-
mined. During the calculations LINEST function built into the MS Excel application was
used.

The resulting average values of the coefficients of determination confirmed the good
closeness of the linking between the estimated values and the factors involved. The average
values of Fisher's statistics turned out to be high in comparison with the average values of
Fo.050, and thus showed the solid significance of each model.

We appreciate the contribution of the Shared Use Center of Geomechanical, Geophysi-
cal and Geodynamic Measurements, Siberian Branch, Russian Academy of Sciences to the
present research work (State registration No AAAA-A17-117121140065-7).
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I work in the field of mining focusing on the experimental rock mechanics. I'm with
Chinakal Institute of Mining of the SB RAS since 2003. My position is senior researcher of
the Shared Use Center of Geomechanical, Geophysical and Geodynamic Measurements of
the SB RAS. I received my candidate degree of phys.-math. sciences in Lavrentyev Institute
of Hydrodynamics of the SB RAS, Novosibirsk, Russia in 2010. My research interests in-
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COBPEMEHHOE COCTOSHHME 3JIEKTPOI'EHEPAIIU B POCCUHU

I''Y. Yo, O.B. HoroBunpsina

DOI'bOY BO «HUY «MDOH», Mockea,
chog@mpei.ru

[IpoBeneH 0030p CTPYKTYpPHI BEIPaOOTKH 3JEKTPO3HEpTun B Poccuu ¢ neneHneM 1o Bu-
JlaM, YCTaHOBJICHHBIM MOIIHOCTSM JJIEKTPOCTAHINI M WX reorpaduyeckoMy pacroiioxke-
Huto. [IpoBeneH aHamM3 BO3pacTHOTO COCTaBa YCTaHOBJIEHHOTO obopynoBanud. IIpencras-
JieHa AWHAMKKa BBOJA M BBIBOAA TeHEPUPYIOIIEH MOIIHOCTH W3 IKCIUTyaTaluH 3a Mociell-
HUE 5 JIeT 1 MEXaHW3MBbI, CTUMYIINpPYIOIIie 0OHOBIEHUE dIIeKTporenepanny B Poccnn.

YcTraHOBIEHHAS MOIHOCTH T€HEPHPYIOLIET0 000pYAOBaHUS SMEKTpOCTaHmid Poccuii-
ckoil (penmepanmu mo coctosHuto Ha 1 stHBaps 2018 roma cocrasmma 239 812,2 MBr [1].
[To sromy mnoxazatento Poccus 3aHMMaeT IiecToe MecTo B MHUpe, oTcTaBas oT Kuras
(1646 000 MBT), CILIA (1 074 000 MBT), EBpocoroza (975 000 MBrT), SAnonuu (322 200 MBT)
u Ungnm (308 800 MBT). JlaHHBIE T0 MHOCTPAHHBIM TOCYJapCTBaM MPHUBEIEHBI IT0 COCTOSI-
Huto Ha 2015 rox. [ns chopaBku, ycTaHOBIEHHas reHepupytomas wmoirHocts KHJIP
10 000 MBT, Pectiy6nuku Kopest — 103 000 MBT. B cTpykType BBIpaOOTKM OTE€4EeCTBEHHON
JIEKTPO3HEPTUH NpeBaIMpyeT TemsoBble anekTpoctanuuu (TOC), 67,88%, ruapoanexTpo-
craammu (I'9C), 20,2%, aromuslie anekrpoctanmu (ADC), 11,64% (puc. 1). Bo3ooHOBMA-
emas dHepreTHKa, B LIEJIOM, COCTaBIIsieT MeHee 1% yCTaHOBJIIEHHOW MOIIHOCTH, BKIIOYas
(oTodMeKTpUYEeCKHE CONHEYHBbIe 3JekTpocTanuny, 0,22%, W BETPOINIEKTPOCTAHIMU —
0,06%. HeszHaunTenbHBIN BKJIaJ B CyMMapHYIO YCTaHOBJIEHHYIO MOIIHOCTb BHOCST 3JIEK-
TPOCTAaHIIMM HE OMOTOIIMBE, MPUIMBHBIE M IeOTepMajbHble. TeIIOBbIE 3JICKTPOCTaHLINHY,
OCHOBa OTEYECTBEHHOW OJHEPIreTUKH, XapaKTepHBl BbIPAKEHHBIM CMEIIEHHEeM OasaHca
B CTOpPOHY HCIIONBb30BaHUs mpupoaHoro raza — 82% TOC. Jlumps 18% TOC pabotarot
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Ha yrie. B takux ctpanax xkak CHIA, I'epmanus, Actpanus, Unaus u Kurail, no naHHeIM
World Energy Council, yrons 3aaumaet e meHee 50%. [IpuanHe! 31ech nexaT B 5KOHOMH-
4yeckoi miockocTh. Tak, cornacHo uccieaoBanusm Cambridge Energy Research Associates
B CIIIA mpou3BOACTBO 3JIEKTPOIHEPTHH Ha YIJIE B ABa pa3a JAelleBie, ueM Ha ra3zy. CpeaHee
’K€ COOTHOIIIEHHUE IIeHBI Ta3/yrons coctasmsier 1,25/1.

SPP; 0,22 WPP; 0,06

NPP; 11,64

Puc. 1. CtpykTypa yCTaHOBICHHON MOIITHOCTH 3JEKTPOCTAHIIHN
€MHOM PHEPreTUUECKOM cucTeMbl Poccun

leorpadust pasmemieHuss HMEKTPOCTAHUMN oOmpenenseTcs ONU30CTHI0 K HCTOYHHKY
SHEPTHH W MeCTaM KOHIIGHTPALUW SJIEKTPHYECKOW WIIM TEIUIOBOW HArpy3kH. TeroBbie
3JIEKTPOCTAHIINH, BKIIIOYasi KPyIHbIE KOHACHCAIIMOHHBIE U TEIIOAIEKTPOLIEHTPAJH, pa3Me-
maloTcesl B roponax, BOnmu3m motpeduteneit. Kpymueiimmvu TOC sBmstorcs CypryTekas
I'POC-2, 5597 MBTt, Pedtunckas ['POC, 3800 MBt u Koctpomckas I'POC, 3600 MBT.
I'maposnexkTpocTaHMKM TIPUBSI3aHbl K KPYNHBIM pekam — Enucedt, Anrapa, Bonra u T.1.
Haubonpmias ycraHoBieHHass MOIIHOCTH cocpenorodeHa Ha Cpenneit Bonre (Bomxckuit
kackan), Ore, Cubupu u Bocroke. Hanbomnee kpymHbIMH THIPO3IECKTPOCTAHIUSAME CTPAHBI
seistioTest CastHo-1llymenckas I'9C, 6400 MBt, KpacHosipckas ['9C, 6000 MBT, pacrono-
>)keHHbIe Ha peke Enuceidt, bparckas I'9C, 4500 MBT, pacnonoxxeHHass Ha pexe AHrapa.
ATOMHBIE 3JIEKTPOCTAHIMN PACIIOIOKEHbl MPEUMYIIECTBEHHO B LIEHTPalIbHOM pEruoHe
Poccun. OnpenensonuM 3ech ABISIETCS IIOTHOCTh HAarpy3ky, T.K. ADC paboraioT, B oc-
HOBHOM, B 0a30BOM YacTH rpaduKka dIEKTPHISCKONH HArpy3KH 3JEKTPOIHEPTETHIECKON CH-
ctembl. banakoBckas ADC, Jlennnrpanckas ADC, Kypckas ADC u Kanunnnckas A9C, Bce
mo 4000 MBT, nHanbonee KpymHBIE OTEUECTBEHHBIE 3JIEKTPOCTaHIWHU. Bo0300HOBIsSIEMAas
sHepreTuka pacmnoioxkera B IOxuoi gactu Poccun (BOC u C3C), a Takxke B 30Hax Kpaii-
Hero CeBepa. HanbGonee kpynabivu aetictByrommmu COC sBisitorest «IlepoBo» B Kpbimy,
105,56 MBT, Opckas, 40 MBTt, Conb-Unenkas, 25 MBt. Hau6onee kpynHbiMu IeHCTBYIO-
mumu BOC sBisiroTest YibstHOBCKas, 35 MBT, Ocrankunckas (Kpemm), 25 MBT, u Tapxan-
kytckas (Kpeim), 22,45 MBT.
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O TEeXHHYECKOM COCTOSHHHM OOBEKTOB T'€HEpAIlMd MOXXHO CYJIUTh 110 BO3PACTHOMY CO-
CTaBy JKCIUTyaTHPyeMOTo oOopymoBaHus (puc. 2). O0opymoBaHHE CO CPOKOM 3KCILTyaTa-
nuu 6onee 40 ner npesbimaer 60%, cpenu kKoToporo 37,5% HaXOAUTCS B AKCILTyaTallUH
oonee 50 ner. Okoso 26% TeHESPUPYIOIIUX MOIIIHOCTEH SBISIOTCS OTHOCUTEIBHO HOBBIMH H
ObLTH BBeaeHBI mociie 1991 roma [2].
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Puc. 2. BBoa reHepupyromux MoiHoctel no rogam, I'Br [3]

Bricokast creneHps BBIpaOOTKH pecypca OOBEKTOB JIIEKTPOTCHEpallH, B MEPBYIO OUe-
pens TOC, npuBomuT K HU3KOM 3ddekTuBHOCTH ycTaHOBOK, cHIbKeHHIo KIIJI, pocty u3-
Jepkek u cebectouMocTH 3iekTpodHeprun. Ha ¢one Beipabotku anextposneprun ADC u
I'DC xoaddurmeHT nucmorb3oBanusa ycTaHoBiaeHHOH MomHocTH (KMYM) TOC 3a mepuoxn ¢
2012 mo 2016 roner camsmics ¢ 0,49 no 0,44 (puc. 3). Curyamnuio ycyryOaseT To, 4To Ta-
pud Ha BIEKTPOIHEPrHI0 (HOPMHUPYETCS MO YCTAaHOBICHHOW TeHEpHPYIOUICH MOIIHOCTH,
KOTOpas 3a4acTyl0 MPOCTAaBAaEeT B BOCCTAHOBUTEIBHBIX PEMOHTAX BBHUY HEYIOBIETBOPH-
TETBHOTO COCTOSTHUA. Tak, mo maHHeIM [1] HEZOCTyITHAS MOITHOCTH (OTpaHWYEHUs, 3arep-
Tasi MOIIHOCTb, IJIAHOBBIE M aBapUIHBIE PEMOHTHI) B Yachl IPOXOKACHUS MaKCUMyMa dJIeK-
TPUUYECKUX HArpy3ok coctaBuia 23% OT ycTaHOBIEHHON MomHOCcTH B 2016 rony u 21,3%
OT ycTaHOBJIeHHOH MomHOCTH B 2017 roxay [1].

JlepuuT reHepupyOmUX MOIIHOCTEeH, 00YCIOBJICHHBIH CTApeHUEM YCTaHOBJICHHOTO
o0opynoBanus Ha oHe pocTa Harpy3KH, IOTpeOOBall BHEAPSHUSI MEXaHM3MOB CTUMYJIUPO-
BaHUS WHBECTHIIMH B DIIEKTPOIHEpPreTHKy. B oTBeT Ha mpobnemy aeduunTa MOIIHOCTEH
ObUTa pa3paboTaHa cucTeMa JOrOBOPOB Ha moctaBky MoinHoctd, JIIIM. B cucreme JIIIM
TOCYJapCTBO FApaHTUPOBAJIO MHBECTOPAM AOCTaTOYHO OBICTPBIN U JOXOAHBIA BO3BPAT BJIO-
JKEHU, OJTHOBPEMEHHO BBeJsl CHCTeMy ITpadoB 3a HEMOCTaBKY MOIIHOCTH B cpok. /1M
CTUMYJIPOBAIIN CEPHhEIHYI0 MHBECTHIIMOHHYIO aKTHBHOCTH B OTpAaciy. TeMITbl BBOa MOII-
HOCTEH OPHUEHTHPOBAIMCH HA POCT MOTpebeHus Ha ypoBHe 4,3% B roa. Ha mpakTuke Tem-
Bl pocTa MoTpeOIeHns ObLUTH HIDKE W 9acTh BBEIEHHBIX TEHEPHUPYIOIUX MOIIHOCTEH CTaln
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HeBocTpeOoBanHbIMU. Tak, mpumepno 5,5 'Bt TOC, u3z 20 I'Bt BBenennsix no JAIIM, pa-
ooraer ¢ KUYM wmenee 0,25, T.e. okoito 9 mecsreB B roay npoctanBaeT. CIUITKOM MHOTO
TeHEepali HEBBITOJHO UMETh HHU MOTPEOUTENSIM, HU TeHEPUPYIOUM KoMmaHusM. [loTpe-
OuTenu BBIHYKACHBI OIUIAYMBATH M30BITKH. | eHepUpYIOLIe KOMIIAHUH K€ CTPajaroT Mo
IBYM (pOHTaM: BO-TIEPBBIX, M3-32 NPO(UIIUTa MOLIHOCTH CHMXKAETCS [ICHa Ha KOHKYPEHT-
HOM oTOope. Bo-BTOpEIX, 0OJBINIOE KOTUYECTBO AemiéBoro mpemioxkeHus JIIM-0okoB
BJIMACT Ha IICHY HA PBIHKE Ha CYTKH BIIEpE.

KUYM, % »  MApaKBT*Y
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Puc. 3. 3menenne ko3pQUIHESHTOB KCIOIb30BAHUS YCTAHOBICHHBIX MOIHOCTEH [3]

Ha puc. 4 npuBeneH rpaduk BBOJAa W BBIBOJIa TEHEPUPYIOMIMX MOITHOCTEH B Poccum.
OCHOBHBIM CTHMYJIOM BBOJIa HOBBIX MOIIHOCTEH siByisieTcst mporpamma J(IIM. B nepuon ¢
2012 mo 2017 rona mo JAIIM 6s1mo BBeneno 20 I'Bt momrHoctu TOC. Eme 4,5 I'Bt npu-
xonarca Ha HOBble ADC u I'DC, xoropsie o JIIIM Toxe moiy4aroT HOBBIIIEHHBIN T1a-
TEX 3a MOIIHOCTh. BHe mporpammser JIIIM BBOJ MOIIHOCTEH MpPOU3BOAUTCS MOTpPEOUTE-
JSIMU  DJICKTPOIHEPTUU JUIS COOCTBEHHBIX HYXJ. [lo TakoMy MexaHW3My, B TEPHUOJ
¢ 2012 no 2014 rona, 6smo BBeneHo 2,8 I'Bt. Temmbl BeiBoga cTapbix U Hed(D(PEKTUBHBIX
CTaHIINH, 32 TOT K& MEPUOJ BPEMEHHU, MPUMEPHO B TPU paza HUXKE, YEM BBOJ HOBBIX
MoIHOCTeH. Hu3kue TeMmmbl BhIBOJIA OOYCIOBJICHBI BO3MOXHOCTHIO TIOJNYYCHHUS CIICIH-
aJbHBIX IJIATEXEU 32 MOIIHOCTh, MPU MOJYYEHUU CTATyCa BBIHY>KJICHHOW IeHepaluu, a
TaK)Xe CJIOXHOW W JIWUTEIHHOW TPOIEAypOil COTIACOBaHUS BBIBOJA OOOpPYMOBAaHUA W3
JKCIUTyaTanui. BeIHYKIEHHON NMpU3HAETCA TCHEepaIus, KOTopas He MpoIuia KOHKYPEHT-
HBI 0TOOp, HO KOTOpasi He MOXKET OBITh OCTAHOBIIEHA I10 YCIOBUSM HAAECKHOTO 3JIEKTPO-
W TeIIoCcHa0XKeHUs moTpedbuTeneii. Ctaryc BRIHYKISHHOH TeHepanuu Ha mepuon ¢ 2016
o 2019 roas! 6bl1a IPUCBOEH, MO 3MEKTpUKe, 8 ['BT ycTaHOBIEHHON MOIIHOCTH, IO TEll-
ny,— 6,7 I'Brt.
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Puc. 4. BBoapl u BbIBOIBI dniekTpuueckux Moinocteir EQC Poccuu, I'Bt

OredecTBEeHHAs PHEPreTHKA 00J1aaeT BRICOKOH CTEIICHBIO TUBEPCH(PHUITIPOBAHHOCTH TI0
OTHOLIEHUIO K UCIO0JIb3YEMBbIM HCTOYHHUKAM HHEPTUU JUIsl IPOU3BOJICTBA AIEKTPOSHEPTUH U
Terna. VHTEHCHUBHBIH BBOJ TEHEPUPYIOUIMX MOIIHOCTEH, mpuxondmmuiics Ha 70-e —
80-e roApl MpOLUIOro BeKa, NMEpPHOJ aKTHMBHOM HHIycTpuanu3zanuu COBETCKOro rocynuap-
CTBa, IIPUBEJI K TOMY, 4TO O0Jiee IT0JOBUHBI OOBEKTOB F€HEPALIUH, HA CEIOHS, HAXOAATCS 3a
npeaenaMyd YCTaHOBICHHBIX CPOKOB SKcIutyatanuu. B Poccum ycmemno ¢yHKunoHupyer
cucrema [IIM — MexaHH3M CTUMYJIHPOBaHMS COOCTBEHHMKOB BBOIUTH B IKCILTyaTalHIO
HOBbIE I'eHepUpylomye MOInHOCTH. OIHAKO, BBIBOJ YCTAapeBIIMX MOIIHOCTEH W3 pabOThI
MPOXOAUT HEJAOCTATOUHO WHTEHCHBHO. DTO NMPUBOIUT K TOMY, YTO YacTh «HOBOI» T'eHepa-
uH, BBeAEHHOH B paMkax [II[IM, nmpoctanBaeT OONBLIYIO YACTh KalIEHAAPHOTO rofa.

JIMTEPATYPA

1. Cucremusiii oneparop EpuHoll sHepretnueckoil cuctembl, «OT4eT O (QYHKIHOHUPOBAHHU
E3C Poccun B 2017 rony,» AO "CO E3C", Mocksa, 2017.

2. 'eHepanbHas cxema pa3MenicHUs 00BEKTOB AJIEKTpodHepreTHkU 10 2035 roma. YTBepxkacHa
pacnopsbxerueM [IpaBurenscta Poccuiickoit ®eneparu ot 9 nrons 2017 r. Ne 1209-p.

3. Vygon Consulting. Monepuuzauust TOC: MaHeBp yKJIOHEHHSI OT phIHKA? [DIEKTPOHHBIN pe-
cypc]. — URL: http://vygon.consulting/upload/iblock/7f1/vygon consulting power plants_moderni-
zation.pdf (mara obpamenus: 24.07.2018).

BUOTI'PA®UA

41, Yo I'Ban UyH, paboTaio B 00JIACTH 3JIEKTPOIHEPTETHKH U CHEIHMATU3UPYIOCh Ha HC-
CJICIOBAaHUSAX TIEPEXOMHBIX MPOIECCOB B AJIEKTPOYCTAHOBKAX COOCTBEHHBIX HYXKI JJICKTPO-
CTaHIMKA W TIOJCTAHIMH, TUATHOCTUKH 3JICKTPOTEXHHUYECKOTO O0OPYIOBaHUs, JICKTpHYC-
CKOM yacTH (DOTOANIEKTPUYECKUX CTaHIMi. PaboTar0 B JOMKHOCTH JOIIEHTa Kadeapsl
«Onexrpuueckue craHuun»y HUY «M3OW», MockBa. Kanampar TeXHUYECKHUX HayK C
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2003 roga. O0GnacTh MOMX HAYYHBIX MHTEPECOB BKIIOYAET METOIUYECKUE BOTPOCH! MPOEK-
TUPOBAHUSA U BBIOOPA JIEKTPOTEXHUYECKOTO O0OPYIOBAaHMS 3JIEKTPOCTAHIMN M MOJCTaH-
Ui, TapMOHU3AIMsl OTEYECTBEHHBIX METOJMK pacueTa TOKOB KOPOTKOTO 3aMBIKaHHA C
MEKIYHApOIHBIMH METOAMKAMH, pa3padOTKa IMarHOCTHYECKHX KPHUTEPUEB il OLCHKH
COCTOSIHUSI SIEKTPOTEXHUUIECKOTO 000py 10BaHUSL.

51, HoroBumpina Onbra BacunbeBHa, ctyneHT OakanmaBpuata HUY «MOU» kadempsr
«DJEeKTpUUECKUe CTaHIMW». Yuych B HHCTUTYTE ¢ 2011 roma. Tema moelt aumiomMHoOM pa-
0O0THI CBA3aHA C aHAJIM30M COCTOSIHUSI POCCHUICKON OMO’HEPIeTHKH M CO31aHHEM PEKOMEH-
JAIHH 110 POSKTHPOBAHUIO SJICKTPUUESCKON YacTh CTaHIMK Ha Oromacce.

CURRENT STATUS OF ELECTRICAL GENERATION IN RUSSIA

G.C. Cho, O.V. Nogovitsyna

National Research University ‘Moscow Power Engineering Institute’, Moscow,
chog@mpei.ru

The review of the structure of electrical energy generation in Russia is conducted. The
review considers the kinds of power plants, installed capacities and geographical placement.
The age composition analysis of installed equipment is realized. The dynamics of commis-
sioning and decommissioning of generating capacity for the last 5 years and mechanisms
that stimulate renewal of power generation in Russia is presented.

The installed capacity of the generating equipment of the power plants of the Russian
Federation as of January 1, 2018 was 239,812.2 MW, [1]. In this indicator, Russia ranks
sixth in the world, behind China (1,646,000 MW), the United States (1,074,000 MW), the
European Union (975,000 MW), Japan (322,200 MW) and India (308,800 MW). Data on
foreign countries are given as of 2015. For reference, the installed capacity of the DPRK is
10,000 MW, the Republic of Korea is 103,000 MW. In the structure of domestic power en-
ergy generation prevail thermal power plants (hereinafter — TPP) — 67,88%, hydroelectric
power plants (hereinafter — HPP) — 20,2% and nuclear power plants (hereinafter — NPP) —
11,64%. Renewable power generation, in general, amounts less than 1% of installed capaci-
ty, including photovoltaic solar power plants — 0,22% and wind farms — 0,06%.

The technical position of the generating equipment can be judged by the age structure of
the equipment in operation. Equipment with a service life of more than 40 years exceeds
60%, of which 37.5% is in operation for more than 50 years. About 26% of generating ca-
pacity is relatively new and was introduced after 1991 [2].

The main incentive for commissioning new capacities is the Capacity Delivery Agree-
ment (hereinafter — CDA) program. In the period from 2012 to 2017, according to the CDA,
20 GW of power were put into operation. Another 4.5 GW refers to on new nuclear power
plants and HPPs, which, according to the CDA, also receive an increased payment for ca-
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pacity. Outside of the CDA program, capacity commissionings are made by consumers for
their own needs. According to this mechanism, in the period from 2012 to 2014, 2.8 GW
was introduced.

The progress of decommisioning of old and inefficient plants, over the same period of
time, is about three times lower than commissioning of new capacities. Low rates of with-
drawal are due to the possibility of receiving special payment for capacity, in case of obtain-
ing status of forced generation, as well as a complex and long-term procedure of decommis-
sioning approval.

Domestic power industry has a high degree of devirsification in relation to the energy
sources used to producing electricity and heat. The intensive commissioning of generating
capacities, which occurred in the 1970s and 1980s, the period of active industrialization of
the Soviet state, led to the fact that more than half of generating facilities is out of their ser-
vice life as of today. In Russia, the CDA system — a mechanism of encouraging owners to
put into operation new generating capacities — is functioning successfully. However, de-
commissioning of outmoded capacities is not going to be intensive enough. This leads to the
fact that part of the “new” generation, introduced within the framework of the CDA, is idle
for most of the calendar year.

BIOGRAPHY

I, Cho Gvan Chun, work in the field of Electrical Power Engineering focusing on the
transients in auxiliary power systems of power plants, diagnostics of electrical equipment,
PV solar power plants. I’'m with National Research University “Moscow Power Engineering
Institute” since 2007. My position is associate professor of department of Power Plants.
I received my Ph.D degree in National Research University “Moscow Power Engineering
Institute”, Moscow in 2003. My research interests include Methodological issues of the de-
sign and .equipment sizing of power plants and substation, harmonization of Russian meth-
ods for short-circuit calculations with international methods, Criteria development for elec-
trical equipment testing.

I, Nogovitsyna Olga, study at Moscow Power Engineering Institute, on speciality “Pow-
er Plants”. I’'m with National Research University “Moscow Power Engineering Institute”
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ing recommendations for the designing of the electrical part of plants on biomass.
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