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HAYYHO-TEXHUYECKOE ‘(> KOREAN SCIENCE AND
OBLUECTBO AHTOK AK{%\TS TECHNOLOGY SOCIETY
117342 Poccus, Mocksa, MpodcotosHasg yn., aom 65, cTp.1 65/1, Profsoyuznaya ul., Moscow, Russia, 117342

YBaxkaemple kojuterd u3 Poccuu, Pecniyosiuxu Kopes,
Pecny0auku Kazaxcran u Pecny6inkm Y3oexkucran!

OT BceX WICHOB OPraHU3aIl[MOHHOTO0 KOMHTETa, C 00JIb-
IO pafocThi0 NpUBETCTBYIO Bac Ha XIX MexnyHapoaHoi
KOH(pEpeHIIMM 0 Hayke W TexHomorusMm Poccus-Kopes-
CHI", mpoBoammoii B Mockse ¢ 29 o 31 aBrycra 2019 roga!

Opranuzatopamu  KOH(EPECHIUU SBISIFOTCSI  HAY4HO-
texanyeckue odmectBa Poccun « AHTOK», Pecyonmuk Ka-
3axcran «kKAXAK» u Yzbekucran «TMHBO», Kopeiickas
deneparys HaydyHO-TexHOJOrHueckux oobmects «KODCTy,
Obmepoccuiickoe  o0beauHEHHE KopeiiueB, Kopelicko-
Poccutickmii meHTp corpymandecTBa 1o Hayke u texHoyorusM «KORUSTEC» u Moio-
JIe’)KHOE JBUKEHHE KOpeiieB MOCKBEI.

DTO MEpOINpUsITUE SIBISETCS MPOJOJLKEHHEM 3aMedaTelIbHOM Tpagullui IpPOBEICHUS
€XeroHBIX KOH(epeHImid, HadyaTol B manmekoM 1992 romy. 3a 310 Bpems KoH(epeHIHU
MPOBOIMINCH TT0 Beelt Poccun: B HoBocubmpceke, ExatepunOypre, BramuocToke, MockBe
u ITonmockoBbe, FOxxHO-Caxanuacke u Ha batikane. Kak u Bcerna, mejibi0 HaCTOSIIIEH KOH-
(epeHuu ABIseTCS 0OMEH IMepeIOBBIM OITBITOM B Pa3HBIX 00IACTAX HAYKH U TEXHOJOTHIA,
co3manne (yHmameHnTa sl MpodeccHOHaIBLHOTO OOIEHHS W IPOBEICHHE COBMECTHBIX
Hay9IHO-UCCIICIOBATEILCKUX padoT, MPUBJICUCHNE MOJIOSKH K HAyIHO-UCCIICIOBATEIbCKOM
JIeSITEIbHOCTH, CO3JIaHKE YCIIOBHI [T TPO(EeCCHOHATBHOTO POCTA.

Y4uuTeIBas UHTEPECHl YYaCTHHUKOB, NMPOrpaMMa KOH(EPEHIINH COCTOUT W3 HECKOJIBKUX
HaIpaBJICHUM — HAYYHBIC CEKIIMH, MOJIOJICKHAs MporpaMMa M CIeIHalbHasi IporpaMmMa, B
KOTOPYIO BOLIUIM MH(OPMAIIMOHHBIC CEKIIMU U ceMuHap 1o ucropuu Kopeu. Haneemcs, uto
KaxIpl 13 Bac HalizeTr B mporpaMme HEMallo HHTEPECHOTO U MPOBEIET ATO BpeMs IPOAYK-
THUBHO.

W ckpeHHIO TPU3HATENBHOCTh S BBIPaXKard OCHOBHOMY CIOHCOpY KoHpepeHumu Ko-
peiickoii penepanuu HaydyHO-TexHOJIOrHUeckux oomect «KODCT» B mure [Ipesunenra r-
*u Kum Menr [[a, koTopas IMIHO y9acTBYET B HaIIeH KOH(PEPECHITHH.

IToaroToBka MeponpUSITHs HAYaIaCh 3aJ0JTO IO CEroaHsIIHero qHs. Han ee opranmza-
nueit paboTania CIIOUEHHAsS KOMAaHJa €IUHOMBIILICHHUKOB, SI OBl XOTeN BhIPA3uUTh OJaro-
JIApHOCTh BCEM OPraHMU3aTopaM U BOJOHTEpaM 3a UX MOMOIIb U MOAJEPKKY.

[Ipesunent Hayuno-texuuueckoro oomectBa «AHTOK»
K.T.H. Yo I'Ban UyH
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Dear colleagues from Russia, Republic of Korea, Republics of Kazakhstan
and Uzbekistan!

On behalf of all members of Organizing Committee, with great pleasure I would like to
welcome you to the XIX International Conference on Science and Technology Russia-
Korea-CIS, which is held in Moscow from 29" to 31 of August 2019.

Conference is hosted by scientific and technical societies of Russia AKSTS, Kazakhstan
KAHAK, Uzbekistan TINBO as well as Korean Federation of Science and Technology So-
cieties KOFST, All-Russian Union of Koreans, Korea-Russia Science and Technology Co-
operation Center KORUSTEC, Youth Movement of Moscow Koryosarams.

This event is a continuation of remarkable tradition of organizing the annual conferences
on science and technology, that began in 1992. During this time Conferences have been held
all around Russia — in Novosibirsk, Yekaterinburg, Vladivostok, Moscow and Moscow Re-
gion, Sakhalin and Baikal. As usual the goal of the Conference is sharing of advanced expe-
rience in different fields of science and technology, development the basis for professional
networking and collaboration, fostering the next generation of scientists.

Considering the participants background General Program of the Conference includes
several parts — scientific sessions, young generation program and special program with in-
formational sessions and workshop on history of Korea. We believe everyone will find
something interesting in the Conference program and will spend fruitful days with us.

I would like to express my great appreciation to main sponsor of the Conference — Ko-
rean Federation of Science and Technology Societies KOFST represented by President Kim
Myung Ja, former Minister of Environment of Republic of Korea.

Preparing for the Conference started long before today. A cohesive team of like-minded
individuals worked on her organization. I would like to express my sincere gratitude to all
Organizing Committee members and volunteers for their help and support preparing the
Conference.

President of Scientific and Technical Society ‘AKSTS’
Cho Gvan Chun, Ph.D
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Dear guests, ladies and gentlemen!

I would like to extend a very hearty welcome to all
scientists and engineers who travelled all the way from
home and abroad to join the 2019 Korea-Russia-CIS
Conference. This year’s Conference is organized by the
Association of Korean Scientific and Technical Societies
of Russia, in collaboration with the Korean Scientists and
Engineers Associations in Kazakhstan and Uzbekistan.
Allow me, at the outset, to extend my heartfelt thanks to
President Gvan Chun Cho and the esteemed members for
devoted time and effort invested in orchestrating this
event. I also express my deep sense of gratitude to distin-
guished speakers and panelists, whose presence today
will be paramount to enhancing the deliverables of the
Conference.

Upon my arrival, Moscow put me in mind of a Russian proverb that goes “Moscow was
not built all at once(MockBa He cpa3y crpowmnack)”, which corresponds nicely to a Korean
saying “A journey of a thousand miles begins with a single step”. The wisdom of these max-
ims literally matches well with the Korea-Russia-CIS Conference that is steadily growing
and gaining stronger ground. I have an overwhelming sense of pride to witness the Confer-
ence advancing both quantity and quality wise since its inception in 2015, and virtually es-
tablishing itself as a renowned annual event by representing the network of the Korean sci-
entists and engineers. Above all, Russia and the CIS states hold great promise for the future
in that they are unquestionably becoming prominent as an emerging powerhouse of science
and technology cooperation.

In recent years, you must have noticed a significant step forward in the relation among
Korea, Russia and the CIS states. In fact, the trade volume and human exchanges between
Korea and Russia surged to record high in 2018, reaching USD 24.8 billion and 695,000
people respectively. At the Korea-Russia Summit in 2018, the two countries pledged to
meaningfully celebrate the 30" anniversary of diplomatic relations in 2020 by striving to
achieve USD 30 billion in trade and 1 million people-to-people exchanges.

Meanwhile, the Korean government is channeling its effort to map out a diplomatic vi-
sion for shared growth with the CIS members by promoting the ‘New Northern Policy’ in
the region. Last April, President Moon Jae-in embarked on a CIS three-nation tour spanning
Uzbekistan, Kazakhstan and Turkmenistan, through which the President obtained guaran-
tees on 24 projects worth USD 13 billion.

Commensurate with the scale of cooperation reinforcing among Korea, Russia and the CIS re-
gion, so is the mutual interest in science and technology collaboration. As we navigate through the
4™ Industrial Revolution anchored on the cutting-edge scientific technology, exchanges in the field
of science and engineering have become the cornerstone of efforts aimed at achieving inclusive,
innovation-driven growth among these countries.
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Such efforts are actually paying off. Among the Memorandums of Understanding jointly
signed during last year’s Korea-Russia Summit were an ‘Agreement to Establish Bilateral
Innovation Platform’ between the Korean Ministry of Science and ICT and the Russian
Ministry of Economic Development, as well as a ‘MOU on ICT Cooperation’ between the
Korean Ministry of Science and ICT and the Russian Ministry of Digital Development,
Communications and Mass Media. Embedded in these MOUs are commitments to set up
Korea-Russia innovation center, expand the role of the bilateral science and technology co-
operation center, promote joint R&D, exchange experts and foster technology cooperation,
all of which will add new impetus to mutual exchanges on science, technology and ICT be-
tween the two countries. Adding momentum to this, the 3™ Korea-Belarus Joint Committee
Meeting on Science and Technology and associated forums took place last April in Minsk,
Belarus, the capital of the CIS and the geographical hub of science, ICT and manufacturing,
to shore up science and technology diplomacy.

In today’s world, cooperation and win-win partnership are not an option but a ‘must-
have’ for international community. If science and technology diplomacy is to become the
engine of progress and innovation, it is time for science and engineering community to be at
the forefront in shaping the role and future direction of a nation. In particular, keeping good
terms with Russia and the CIS states will unlock huge untapped potential for us at the end of
the day.

By the same token, concerted action towards addressing global risks such as climate
change became integral at the international level. As such, science and technology should be
the prime mover for driving transformative path towards sustainable development. From
now on, we the science and engineering community should be entrusted with a task to trans-
cend the national boundaries for joint action and shape a healthier and sustainable future.

In light of this, the theme of today’s Conference, centering around ‘Enabling People
with Science and Technology’, resonates well with all participants. I urge you to pool your
wisdom to come up with workable solutions to meet the demand of the time ascribed to to-
day’s scientists and engineers. I am confident that this year’s gathering will move beyond
knowledge-sharing and lay a basis for building shared commitment towards cooperation and
development between Korea, Russia and the CIS states. In closing, please be assured that
the KOFST will always remain committed to your noble work, and I wish you the best of
luck for all your future endeavors. Thank you.

Myung Ja Kim
President of Korean Federation of Science and Technology Societies
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YBaxkaeMmble KoJL1eru!

Ouepennas «XIX Mexnaynaponuas Kondepenuus mo
Hayke u TexHomoruu: Poccus-Kopes-CHI» saBnsercs
Ba)KHBIM 3TallOM B MPEICTaBICHUM BKJIaJa YUCHBIX, B TOM
YHCIIe YYEHBIX KOPEHCKOW Juaclophl, B pa3liMyHbIE ac-
MEKTHl MHHOBAIIMOHHOTO pa3BUTHs cBoux cTpaH. Konde-
pEHIMS 3aTPOHET MIMPOKUI KPYr HAyYHBIX 3a7a4, QyHAa-
MEHTaJIBHOTO WU IPHUKIAJHOIO 3HAYCHUS, HAIMPaBICHHBIX
Ha yKpeIUIeHHe SKOHOMHYECKOIro IMOTEHIMana W yCIell-
HOE OcyllecTBIeHHe pedopM Ha OCHOBE BHEIPEHUS CO-
BPEMEHHBIX HAy4HBIX TOCTH)KEHUN U TEXHOJIOTUH.

WuHoBaMoOHHAs 5KOHOMHUKA 0a3upyeTcsi Ha BHICOKOM
YpOBHE HayKH M o0Opa3zoBaHus. B cBs3u ¢ aTuM Oyaer uH-
TEepecHa IpenocTaBisieMass HHGOPMAIUSA U OMBIT O TJIO-
Oanm3aruu  00pa30BaHUsA M TOATOTOBKE KBATH(HUITUPO-
BaHHBIX HAyYHBIX KaJpOB.

3amnaHupoOBaHHBIE B pPaMKaxX KOH(EpEeHIIMH MepOoTpH-
saTisi OYAYT CIIOCOOCTBOBATH PA3BHTHIO TECHOTO MEXKIY-

HapOJHOTO HAy4YHOTO COTPYIHHWYECTBA, KOOPAUHAIIMKA HAYYHBIX HCCIIEZOBAaHUN M OOMEHY

UHpOpMaIHEH.

Xo4eTcsi OTMETUTh, YTO, HECMOTPSI HA LIMPOKUE BO3MOKHOCTH TEJICKOMMYHHUKALUOH-
HBIX TEXHOJIOTHH, HEOOXOIUM >KMBOU KOHTAKT YUEHBIX, 00bETUHEHHBIX OOIIMMH UICSIMU U

3aJadyaMu.

B 3TO# cBs3M, X04y BBIPa3UTh OTPOMHYIO OJaroJapHOCTh 33 MPOJCIAHHYIO paboTy MO
opranu3anuu kKoHpepeHuu, npodeccopy Ten Dmaucy Bopucosuuy, npeacemarento Opra-

Hu3armoHHoro Komurera, 1 Bceil ero Crjo4eHHON KOMaH/E.

Kenaro Bcem YBaKa€MbIM Y4YaCTHUKaM KOH(I)epeHLII/II/I, BBICOKOI'O IIOJI€Ta TBOp‘IeCKOﬁ
MBICJIHU, TIJIOAJOTBOPHBIX HAYYHBIX HHCKYCCHﬁ, ITOJIE3HBIX BCTPEY U JICJIOBBIX KOHTAKTOB.

Bcewm no6pa, Gmarononyuns u Mupa!
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Dear colleagues!

This "XIX International Conference on Science and Technology: Russia-Korea-CIS" is
an important stage in the presentation of the contribution of scientists, including scientists of
the Korean Diaspora, to various aspects of innovative development of their countries. The
conference will touch upon a wide range of scientific tasks of fundamental and applied im-
portance aimed at strengthening the economic potential and successful implementation of
reforms based on the introduction of modern scientific achievements and technologies.

Innovative economy is based on a high level of science and education. In this regard, the
information and experience provided on the globalization of education and training of quali-
fied researchers will be of interest.

The activities planned at the conference will promote close international scientific coop-
eration, coordination of research and information exchange.

I would like to note that, despite the wide possibilities of telecommunication technolo-
gies, there is a need for live contact of scientists united by common ideas and tasks.

In this regard, I would like to express my gratitude to Professor Ten Edis Borisovich,
Chairman of the Organizing Committee, and his entire cohesive team for their work in or-
ganizing the conference.

I wish all respected participants of the conference a high flight of creative thought, pro-
ductive scientific discussions, useful meetings and business contacts.

Good, wellbeing and peace to all!
Yun Lubov Mironovna

Chairman of the Tinbo Scientific and Technical Association
Doctor of Chemical Sciences
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JANHAMUKA UBMEHEHUSA COAEP KAHUSI BUTAMUHA E
B I[TPOPOCHINX 3EPHAX INIIEHUIbI

A.B. Basaxkuea, H.E. Kum, /I.C. KpyrJjos

DI'bOY BO Hoeocubupckuii 20cyoapcmeenblil MeOUUUHCKUIL YHUGEPCUMEm
Munucmepcmea 30pasooxpanenus P®, Hosocubupck, Poccus,
natalykim@mail.ru

W3ydyena nuHamMuKa W3MEHEHUs CONEpkaHus BHUTamMuHa E B mpopocminx 3epHax miie-
aumel. Copepkanue BUTamMuHa E ompenensnoch CHEKTPOPOTOMETPHUUSCKHM METOIIOM.
YcraHOBIEHO, YTO MaKCHUMAalbHOE COJAep:KaHue BUTaMuHa E mocturaercs cmycts 24 gaca
MoCJIe Havyaia MpopariiBaHusl.

Jluno¢unbpHbIC BUTAMUHBI, OJTHUM U3 KOTOPBIX SIBIIICTCS BUTaMHH E, HTParOT BaXKHYIO
poinb B opranu3Me denoBeka. Buramun E ynyumaer QpyHKINIO TOJIOBBIX OPTaHOB, PETYIH-
pyeT BBIPaOOTKY ACTPOTCHOB M IMPOTECTEPOHA, 0OecIeunBaeT TOPMOHAIBHEIA OallaHC W, B
KOHEYHOM HTOT'e, BCECTOPOHHE JICHCTBYET Ha PEIPOAYKTUBHYIO (DYHKIIHIO yesioBeka [1].

Buramun E oTHOCHTCS K TpyIiie TOKO(QepoIoB, KOTOPHIE, B CBOIO O4Yepelb, IPEICcTaB-
JSTIOT CO00M Tpom3BOHBIE 2-MeTH-2(4', 8', 12'-TpUMeTUnTpUIeITNI )-XpoMaH-6-0J1a, HITH
ToKoJIa. [IpUHATO BBIACIATH O, 3, Y U 6 — TOKO(PEPOJIbI, OTIUIAIOIIHUECS KOJINISCTBOM U Me-
CTOM TPUCOCAWHECHUS METHJIBHBIX 3aMECTUTENIeH B OCH30JIbBHOM KOJIBIIE U COOTBETCTBYIO-
X UM 0, 3, Y ¥ & — TOKOTPHUEHOJIOB, UMCIOIINX, B OTIUYHE OT COOCTBEHHO TOKO(HEPOJIOB,
HEHACHIIICHHYI0 U30MPEHOUIHYIO IICTIb.

Buramun E, BbienseMplii U3 pacTUTEILHBIX 00BEKTOB, NPEACTABISET COO0H CMech U3
YKa3aHHBIX BOCBMU COCIUHEHUH ¢ pa3nu4yHol E-BUTaMHHHON aKTHBHOCTHIO. BaskHeHmmmu
WMCTOYHWKAMU BUTaMUHa E 17151 yermoBeka SIBIAIOTCS PacTUTENbHBIE Maciia, MOIyYaeMble U3
CEMSH Pa3JIMYHbIX pacTeHuH (MOACONHEYHHK, KYKYpy3a, cosl, ouBa u ap.). OIHAKO BCE 3TH
MCTOYHHMKH MOTYT COJIEPIKaTh U OallIIaCTHBIE BEIIECTBA, KOTOPhIE CIIOCOOHBI U3MEHSATH CyM-
MapHBI (papMakogorudeckuii 3G(HeKT OT UX MpUMEHEHUA. BMmecTe ¢ TeM peKOMEeHIyeTCs
HCIIOJIB30BAHHME B MUIITY IMPOPOUICHHOI'0 3€pHAa MIIEHUIIBI, YTO IMO3BOJISICT CHU3UTH KOJIUYC-
CTBO OQJIJIACTHBIX COCIMHEHUN-CITy THUKOB.

B 37Ol cBsI3M mpencTaBiseTcs aKTyalbHBIM WCCIEOBAaHNE TUHAMHUKH W3MEHEHUS CO-
JiepkaHus BUTaMuHa E B 3epHax MIIEHUIBI B IPOIlEcce UX MpOopaluBaHus (T.e. Ha Ha4ajb-
HOW CTaJM OHTOTEHE3a) M BO3MOXXHOCTH HM3BJICUCHHS €T0 U3 ChIPhs PA3JIMYHBIMHU 3KCTpa-
TeHTaMHU.

B kadectBe 00BeKTa MCCIIeIOBAaHUS OBUIA BRIOpaHBI ceMeHa MeHUIsl.  OToOpaHHbBIE
3epHa B konuuectBe 500 r. 3aiuBaiu BOAOH M BBIAEPKUBAIU B TedeHHE 6 4acoB. 3aTeM
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BOJly CIIMBAJIM U 3epHA HaKPHIBAJIH YUCTOH TKAaHBIO, KOTOPYIO OCTOSHHO yBIAXHsUIH. Ye-
pe3 onpeAeeHHbIe IPOMEXYTKH BPEeMEHH IpoBoauiIcs 0T0op 1o 50 r. 3epeH U3 Bcex Jallek
Iletpu cnydvaitibiM 00pa3zom. OToOpaHHBIE O0pPAa3lbl OBICTPO BBICYIIUBAIA W 3aJIUBAU
OYUILEHHBIM Ba3€IMHOBBIM MacliOM B COOTHOIIEHUH CHIPbE:IKCTpareHT 1:5 (nucnonp3oBaHue
pacTUTENbHBIX Maces ObII0 HENPUEMIIEMO, T.K. OHU «aIlPHOPH» COIEpKaT pasIudHbIe (op-
MBI TOKO()EpOJIOB) U BEIIepkuBasd B TeueHue 120 wacos. [lo ucTeueHnn BpeMeHHN HaCTau-
BaHMs IIOJyYCHHOE M3BJICUCHUE OYHMILAIOCH OT MEXaHHMYECKHX MpuMecel HeHTpodyrupo-
BanueM npu 10000 06./MuH. B TeueHune 20-TH MUHYT.

s mpoBeneHus: KOJUMYECTBEHHOI'O OIpeneNeHus coiepxkaHusi ButamuHa E Obln mc-
MoJIb30BaH paboumii cranmaptHeiii oopaser; (PCO) o—rokodepona. Beibop cranmapTHOTro
oOpasua Obul 0OYCNOBIIEH TeM, 4TO O—Tokodepos, oOmagarommii Hanbonsinel E-Buta-
MHUHHOM aKTUBHOCTHIO, MOKHO HCIIOJIb30BaTh B KaUeCTBE CTAHAAPTA U IPOBOAUTH IIepecyeT
coJiep kaHusl CyMMBI Bcex (¢opm ButamuHa E 1o copepxkannio o—tokodepona. Comepxanue
CYMMBI TOKO()EPOJIOB ONPEAETSIIOCh 110 MOTIoMeHNI0 Y D-u3nydeHus ¢ XapaKTepHOW JUIs
ToKo(epona AuHOH BoaHBI 292 HM [1] mo dopmye:

DxVyye 100

kxm, 100 -w

X= x100, %

rae D — u3MepeHHast OnTHYecKas IIIOTHOCTE;

Vux — 00beM MEpHOU KOJIOBI, MIL.;

k — ko3 dunment nepecuera, r/mia, paBHbiii 8§0,2- ObUT ONMpPENEICH MO IOTJIONICHUIO
Yd-cBera craHgapTHRIM 00pa3oM anbda-Tokodepona;

m. —Macca HaBeCKHU 3epHa, T;

f — daxrop pa3BeneHus;

W — BJIaYKHOCTh HCXOJTHOTO CBIPbs, %;

PesynbTarhl onpeneneHus KOJTUUECTBEHHOTO COICPXKAHUs BUTaMHHA E B HMccenyeMbIx
00pasiax IpUBEACHBI B TAOJIHIIC.

Conep:xxanne ButamuHa E B mepecuere Ha 0—~ToKo(pepoa

ITpoI0HKUTENBHOCTD Conepxanue
Ne m\it
MIPOPAIMBAHUSL, YAC putamuHa E, %

1 0 0,28

2 3 0,27

3 6 0,32

4 12 0,35

5 18 0,40

6 24 0,48

7 36 0,31

8 48 0,10

9 72 0,08

10 96 0,06
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Kak cnenyer u3 pe3yibpTaToB, NMPUBEICHHBIX B Ta0muIle, coaepkaHue BuTamuHa E B
npollecce MPOpacTaHusl JIOCTUTAET MaKCUMyMa depe3 24 daca M 3aTeM pe3Ko MajaaeT Jo
3HAYCHHI MEHBIIIMX, YEM B UCXOIAHOM ChIphbe. [10100HAasT 3aBUCUMOCTh O0OBICHSAETCS (HU3NO-
JIOTHYECKUMH TIPOLIECCaMU, MTPOTEKAIOLINMH B CEMEHH - B HAa4YaJbHBIH MEPUOJ OHTOTEHE3a
BO3PACTAET HHTCHCUBHOCTD JBIXaHUs, T.K. JIJIs MATAHUS 3apOJbIiIa He0OXoruMa MOOUITH3a-
IUS1 3aIaCHBIX BEIIECTB CEMEHH. B CBOIO odepesb st 3Toro Tpedyrorcest (epMeHThI, HaXo-
JsIyecs B HIOCIEpME B HEAKTMBHOM COCTOSHHM. B mponecce HaOyxaHHsI IPOUCXOAUT
KaK aKTHUBAIMs TakuX (PEPMEHTOB, TAK U CHHTE3 HOBBIX ()EPMEHTOB, KATAIU3UPYIOIINX aHa-
OonMYecKre MPOIEeCChl. Y CHIICHHBIH CHHTE3 TOKO(EpOoIIoB, 00JIaJaloNuX MOIITHEIM aHTHOK-
CUIAHTHBIM 3P (eKToM, MOXKET OBITh TAKXKE CBSI3aH C HEOOXOANMOCTBIO 3alUTHI 00pa3yro-
muxcsa MeMOpaH KJIETOK OT IIEPEKHUCHOTO Pa3pyLICHUSI.

B pesynbrare nmpoBeEHHBIX UCCIEIOBAHUI MOXKHO CIIENIaTh BBIBOJI, YTO MaKCUMAIIbHOE
conepkanue ButamuHa E mocturaercs cmycts 24 daca mocie Hadaia Ipoliecca mpopaliu-
BaHUsI CEMSIH MILICHHILIBL.

JIMTEPATYPA

Handbook of Vitamins, Fourth Edition (Clinical nutrition in health and disease) / Ed. by Ro-
bert B. Rucker et al., London-New-York, CRC Press, 2007. — 608 p.

BUOI'PA®USA

S, Kum Hataness EM-EpoBHa, paboTaro B 00J1acTH XUMHUH U CIICIIHATU3UPYIOCH HA Opra-
HUYECKOHU, OOILEeH 1 HeOpraHMYECKOH XUMUH, (hapMaKOTHO3MH, (papManeBTHIECKOW XUMHUHU.
Paborato monentom Ha kadenpe dapmanesruueckoir xumuu GI'BOY BO Hoocubupckuit
lNocynapcteennsii Meaununckuii YuaupepcuteT Munznpasa Poccuun. Kanaupar xumude-
ckux Hayk ¢ 1996 roma. O61acTs MOMX HAYYHBIX MHTEPECOB BKIIOYACT M3yUCHHUE JIEKap-
CTBEHHBIX TPasB.

DYNAMICS OF CHANGES IN THE VITAMIN E
CONTENT IN SPROUTED WHEAT GRAINS

A.V. Bajadjieva, N.E. Kim, D.S. Kruglov

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

Lypophilic vitamins, one of which is vitamin E, play an important role in human or-
ganism. Vitamin E improves the function of the sexual organs, regulates the production of
estrogens and progesterone, provides a hormonal balance and, ultimately, comprehensively
affects on the human reproductive function [1]. The most important sources of vitamin E for
human are vegetable oils obtained from seeds of different herbs (sunflower, corn, soybean,
olive etc.) However, all these sources can contain ballast substances, which can change the
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overall pharmacological effect from their use. At the same time, sprouted wheat grains rec-
ommended for use, which allows reducing the quantity of these ballast-satellite substances.

In this regard, it seems relevant to study the dynamics of changes in the vitamin E con-
tent in wheat grains during their germination from the initial stage of ontogenesis and the
possibility of extracting it from the raw material by various extragents.

As the object of the study, we chose wheat grains. The selected 500g of the grains
filled with water and held for 6 hours. Then the water was drained and covered with a clean
cloth, which was constantly moistened. At regular intervals, 50 g of the grains from all Petri
dishes were randomly sampled. The samples were quickly dried and filled with purified pe-
troleum jelly in the feed / extragent ratio 1: 5 (the use of vegetable oils was unacceptable, as
they contain various forms of tocopherols) and held for 120 hours. After expiration of the
infusion time, the obtained extract was purified from mechanical impurities by centrifuga-
tion at 10,000 rpm for 20 minutes.

For quantitative determination on the vitamin E content was used a working standard
sample for a-tocopherol. The choice of the standard sample was due to the fact that a-
tocopherol possessing the greatest E-vitamin activity can be used as a standard and recalcu-
lating the sum of all forms of vitamin E in the content of a-tocopherol.

From the results, it follows that the vitamin E content during the germination reaches a
maximum after 24 hours and then rapidly falls to values lower than in the initial feed. The
physiological processes taking place in the seed - in the initial period of ontogenesis the in-
tensity of breathing increases, because to feed the fetus it is necessary to mobilize the spare
substances of the seed, explain this dependence. In turn, this requires enzymes that are in the
endosperm in the inactive state. In the process of swelling, both the activation of such en-
zymes and the synthesis of new enzymes catalyzing anabolic processes occur. The enhanced
synthesis of tocopherols, which have a powerful antioxidant effect, can also be associated
with the need to protect the resulting cell membranes from peroxide damage.

Because of the studies, we can conclude that the maximum of the vitamin E content
reached in 24 hours after the start of the process of germination of wheat seeds.

REFERENCES
Handbook of Vitamins, Fourth Edition (Clinical nutrition in health and disease) / Ed. by Ro-
bert B. Rucker et al., London-New-York, CRC Press, 2007. — 608 p.
BIOGRAPHY

I work in the field of chemistry focusing on the process in organic, general and non-
organic chemistry, pharmacognosy and pharmaceutical chemistry. I am an associate profes-
sor at the department of pharmaceutical chemistry in FSBEI HE NSMU MOH Russia. I am
a candidate of chemical sciences since 1996. My research interests include study of medical
herbs and also pharmacognosy and biotechnology.
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AKTHUBHOCTD B-I'AJIAKTO3UJA3bI B IITAMMAX E. coli JUKOI'O
N MYTAHTHOI'O TUIIA, UCHHOJIB3YIOIIUX I''TFOKO3Y UJIHN JIAKTO3Y

A.P. Kum

Yuusepcumem Buxmopuu, Bukmopus, Kanaoa,
anna05774@gmail.com

JlBa pasznuunbix mramma E.coli, IMKOTO ¥ MyTaHTHOTO THIIA, UCIOJIb30BAIUCH IS HM3-
MEPEHHUsST aKTUBHOCTH [-TaJaKTO3Ha3bl IIPH BBEIICHUM B Pa3InYHbIC HCTOUYHUKHU YIIIEPOJa,
TakHe Kak IUIFOKO3a U JlakTo3a. HanOoubias akTHBHOCTE ObljIa MOKa3aHa B IITaMMax, KOTO-
pble MPOBENH HOYL B JIAKTO3€ 0€3 KaKUX-ITMOO MOTOJHUTEIHHBIX HMCTOYHUKOB YIIIEPOIa,
1,024 £+ 0,047 mxmons OHIT/mun/ 10° knerok. HauMeHbIas akTHBHOCTD Ha0JII01a1ach
B INTaMMax, KOTOpHIE TPOBENM HOYb B IJIOKO3€ C Jo00aBiieHWeM JakTo3bl, 0,649 =+
+ 0,020 mxmoms OHIT/mMun/10° knetox. ®epment B-ramaxrosumassl E. coli amkoro tuma
Hau0oJIee aKTUBEH HA MIPOTSHKCHUU HOYH B JIAKTO3€.

['mioko3a aBnsieTcss Hanboee MOAXOASIINM HCTOYHUKOM YTiiepoa Ajsl KHIIeYHO! ma-
JIOYKH, TaK KaK OHa UCIOJb3yeTCs B OOMEHE BEILECTB sl IPOU3BOACTBA YHEPIHH, KOTO-
pas moanep KUBaeT KU3Hb KIETKH. B To Bpems kKak J1akTo3a HauMeHee OJiaronpusTHa, mo-
CKOJIBKY OHa TpeOyeT, 4ToOBl KJIeTKa MpOou3BOANIa (PepMEeHTHI, KOTOPBIE MOTYT e mepe-
pabotatp B 3Hepruto. [losTomy, ecnu y1akTo3a SBISETCS €IWHCTBEHHBIM JOCTYIHBIM HC-
TOYHUKOM, KJIETKa CHUHTE3UpYeT P-rajlakTo3uaasy, lepMeasy JaKTO3bl U TPaHCLETHIIA3y.
B-ramakro-3mmaza, KoTopasi KOAUPYETCS TeHOM lacZ, mpeBpaiaer JakTo3y B aloJaKTo3y,
KOTOpasi UTpaeT BaXKHYIO POJIb B 3KCIIPECCUU T'€HOB, MCIIONB3YIOLIINX JIakTo3y. Kpome To-
r0, 3TO YBEIMYMBAECT CKOPOCTh PACLICIICHHs JIAKTO3bl HA IIIOKO3Y M ramakrosy. Ilepme-
asa JIaKTO3bl, KOTOpas KoAupyeTcsi reHoM lacY, oTBeuaeT 3a aKTUBHBIM TPAHCIIOPT JIAKTO-
36l Yepe3 MeMOpaHy B KIeTKy. TpaHcaueTuiasa, KoTopas kKoaupyercs lacA, mepeHocur
aleTWIbHYIO Tpynny u3 anetwi-KoA B anamor jakrto3sl. lacZ, lacY u lacA Bce pacmnoro-
’KEHbI Ha TeHe lac operon. DT NpOTEHHBI IPOU3BOAITCA HAa BBICOKOM yPOBHE, KOTAA MPH-
CYTCTBYET JIaKT03a, U Ha HU3KOM ypOBHE, KOT/la KJIEeTKa UMEEeT APYyrue UCTOUHHUKHU YTJe-
poxa [1].

B paccmaTtpuBaeMOM 3KCHEPUMEHTE MBI M3MEPHIM aKTHBHOCTh [-TajaKTO3UAA3bl y
nByx mrammoB E.coli, aukoro tuma (lacZ +) u myrantHoro tuna (lacZ-). MyTaHTHBIH TUIT
He croco0eH pacTu B IMPUCYTCTBUH JIAKTO3bI, MOCKOJIBKY OH HE CIOCOOCH MpOXyLUpOBaTh
noaxonsmye (pepMEeHTH Al yTHIM3aLUU JIAKTO3bl. AKTHUBHOCTH [-rajakToO3uAa3bl U3Me-
PAIOT IyTEM THAPOJIHM3a aHalora WHAMKATOPHOTO cyOcTpata, o-HUTpHupeHun-f-D-ranakro-
suga, OHIII'. Ckopocts runponusa OHIII B OH®, o-uutpodenon, uzmepsiack KOJIOpH-
MmetpoM npu 430 M. Llens 3TOro sKCIepuMeHTa COCTOsIa B TOM, YTOOBI HaOMIOAATh TEH-
Hy0 perymsauuto mraMMoB E.coli npu nx BBeAeHUM B pa3IMyHble HCTOYHUKH YTIIEPOJA.

YroOBl ONpeAeTUTh CPETHIO aKTUBHOCTh P-rajlakTO3WuAa3bl, HEOOXOUMO OBLIO MOJY-
YUTH IUIOTHOCTB KJIETOK IITaMMOB E.coli aukoro Tuma u MyTaHTHOTO TUNa. TpH KyJIbTypHhl
coJiepKaIIuXxcs Ha HOYb: B TIOKo03¢ lacZ +, B jmakro3e lacZ + u B Timoko3e lacZ + ucmnoms-
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30BIHMCH I TOJMY4YeHHs IDIOTHOCTeH kieTok. Kak mokasaHo B Ta0nuile, HauOOmbIas
CpemHssl TIOTHOCTh KJIETOK CPeId BCeX Oblla B TEUCHHWE HOUYH B TTIOKO3e lacZ-, 1,024 +
+ 0,047 mxmons OHIT/Mur/10° kierok. B To BpeMsl Kak, caMasi MaJieHbKas IJIOTHOCTb KJie-
TOK HaxOJWJIach B TeueHHE HOuYM B JakTose lacZ +, 0,649 mxmons ONP/Mun/ 10° kierok.
B tabmume 1, 0 gacoB o3HavaeT, 4TO B KyJbTypax He ObUIO T0OABIEHO HUKAKOTO JPYTOro
JIOTIOTHUTEIPHOTO HMCTOYHHKA yTiepona. CTaHmapTHBIE OTKJIOHEHHS B TEUCHHWE HOYH B
I0KO03€e lacZ- ¢ JOMOMHUTENEHOM 00pa00TKOM: HOb YacOB, TPU Yaca B TIIOKO3€ U TPH Ya-
ca B jakrto3e coctaBsum 0,047, 0,033 u 0,041. CrangapTHbIEe OTKIOHEHHUS B T€UYEHUE HOUU
B JIakTo3¢ lacZ + C JOMONHUTEIHHBIME 00pabOTKaMU: HONh 9acoB, TPH Yaca B TJIIOKO3E H
Tpu 4aca B jakto3e coctasimsumm 0,020, 0,023 u 0,023. HakoHel, cTaHgapTHBIE OTKIOHCHUS
B TEUCHUE HOYM B IIIIOKO3€ lacZ + ¢ MOMONHUTENBHON 00pabOTKOM: HOMb YacoB, TPU Yaca B
TJTFOKO3€ U TPH 4Jaca B takTo3e obutm 0,028, 0,027 u 0,027.

B Tabnuile npuBeeHbI CPEIHKUE MJIOTHOCTH KJIETOK HOYHBIX ITaMMoB E. coli qukoro u
MYTaHTHOTO THIIA B Pa3HBIX MCTOYHUKAX YIJIEPOJa, TIIOKO3bI WIH JIAKTO3bI, KOTOPBIC I0-
MOJTHUTEIFHO 00pabaThIBAIN TITFOKO30M WITH JaKTo30i. HOYHBIE pecycrieHinn XpaHuiii pu
37°C, 3a uckiIodeHUeM lacZ-TiroKo36l, lacZ-makTo3sl u lacZ-rmoko3s! mpu 0 gacax, KOTo-
peie xpauwtuch pu 4°C. Ilocne mpuMeHEHUS JOMOTHUTEIBHBIX NICTOYHUKOB YIJIEpOia BCE
xpanunocs npu 4°C.

Cpeanue NJIOTHOCTH KJIETOK HOYHBIX IiITaMMoB E. coli

IItamm lacZ lacZ" lacZ*
Ha nous I'mroko3a JlakTo3a I'mroko3a
VYcaoBue Og +3 u. | +3 9. | Ou +3 4. | +3 4. B | Ou +3u.B|+t3u B
B B JIaK- B JIAKTO- IJIFO- JIaKTO-
JIFO- TO3€ - | 3€ KO3¢e 3e
KO3¢e KO3¢e

[InotHOCTB 1.024 | 0.838 | 0.955 | 0.649 | 0.687 | 0.674 | 0.791 0.819 | 0.774
KJIETOK

MKMOJIb
ONP / mun /
10° knetok

B skxcnepumenTe MBI HaOIIOJAIKM OTBETH BYX mTamMmoB E. coli, aukoro tuma u my-
TaHTHOTO THIMA, KOTJa MPUCYTCTBOBAIIM pa3Hble MCTOYHHUKHU yriepona. UToObl paccuuTarh
AKTHUBHOCTH l?)-FaHaKTO?)I/II[a?;I)I, II0CJIE I/IHKY6aHI/II/I B TCUCHHUC HOYU GI)IJ'II/I BBIYUCJICHBI IIJIOT-
Hoctu Kietok. ONPG Obut 100aBieH, Tak Kak OH CIYXKWI B Ka4eCTBE XPOMOTCHHOTO CyO-
cTparta Juia B-ramakro3uaasel. Korma mpucyTcTBoBaja B-rajakTo3uaas3a, OHa JlaBaya Kei-
Te1# 11BeT, OHII. Takum 0Opa3om, MBI H3MEPIIIH aKTHBHOCTD [-TaJIAKTO3HUAA3BI C IIOMOIIIBIO
konopumetpa mpu 430 HM.
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[TepBoHaYaTLHO MBI KYJBTHBHPOBAIIM IITAMMEI B Cpejic OOTaTol TIIIOKO30H WIIH JIAKTO-
30, B TeueHUEe HOUH. B cpeze, oOorameHHON TITFOKO30H, TOCKONBKY JTaKTO3bI HE OBLIO, Y
KJIETOK He OBUIO NMPHYMH BbIpabaThIBaTh MHOT'O (PEPMEHTOB IUIS PACHICTUICHUS JIAKTO3BI.
Taxum 00pasom, lac onepon koaupyeTcs -rajakTo3uaa3oi Ha HU3KoM ypoBHe. Koraa nak-
TO3a MPHUCYTCTBOBajJa B Cpe/ie, MTaMMbl JUKOTO THIIA MPOXYIIMPOBAIN OONBIIOE KOIHYE-
CTBO (pepMEHTa [B-raakTo3uAa3bl, YTOOBI PACIICITUTE €T0 I MadbHEHIIeTo HCIIO0Ih30Ba-
Hus. MBI HaAOMIOOAIM, YTO caMasl BHICOKAs IUIOTHOCTH KieTok, 1,024 + 0,047 MKMOIb
OHIT/Mun/10° K71€TOK, MPUCYTCTBOBANAa B HOYHOM IiiOKO3e lacZ- Ge3 JOMONHUTEILHOrO
HWCTOYHUKA yriiepoda, a camasi HH3Kas IUIOTHOCTh Kietok, 0,649 + 0,020 mkmoib
OHIT/Mun/10° k1eTok, GblIa OOHapyKeHa B TeueHHe HOUH JakTo3a lacZ +. IIIOTHOCTH Kite-
TOK M3MEPSUIH C HCIIONIb30BaHUEM criekTpodoromerpa pu 600 HM.

Bbr110 00HApYXEHO, YTO B TCUEHHUE HOYH B TIFOKO3¢ lacZ- ¢ MOMOIHUATEIHHBIM JIAKTO301
AKTHBHOCTb P-TaaKTO3M/1a3bl OKa3anach caMoii Hu3Kkoit, 0,06 + 0,05 mxmoms OHIT/mun/10°
KJIETOK. DTO MPOM30LLIO U3-32 MyTaHTHOM KJIETKH, KOTOpas HE MOXKET MCIOJb30BaTh JIaK-
TO3y B KadecTBE WCTOYHWKA yriepona. Ilockombky iakTo3bl He ObLIO, lac-pempeccop He
CBSI3BIBAJICA C lac-OmepoHOM, MMOATOMY OH HE aKTHBHUPOBAJICSA B IIPUCYTCTBHUH JIAKTO3HI U HE
MPOIYIHPOBAI OOJBIIOE KOJIMYECTBO P-rasiakro3ugasHoro gpepmenrta. OaHako 6e3 J0Mod-
HUTEIFHOTO MCTOYHUKA yriiepoja Oblia oOHapykeHa HeOobInas akTuBHOCTb, 0,46 + 0,55
mimorns OHIT/mus/10° Kietok, B-ranakrosmmassl, MOToMy lac operon He OBUT MOTHOCTHIO
rojasyieH [2].

B teuyenne Houm B nakrto3e lacZ + Obuta oOHapy:keHa HamOoJbIIas aKTUBHOCTH [-Ta-
JIAKTO3HUIa3bl MPH OTCYTCTBHH IOOABJICHUS KaKOTO-THOO WCTOYHWKA yriepoma, 51,04 +
+ 7,79 mxmons OHIT/mMun/10° kinetok. ITocKonbKy He GbLIO [JIFOKO3bI, ObLIA BHICOKAS KOH-
nentpauusi TAM®. tAM® cesseiBaetcsi ¢ CAP-uuToM lac-onepoHa, KOTOPBIN KaTaau3u-
pyeT TpaHCKpUIIHIO -rarmakTo3nga3bl. OQHAKO, KOTa MBI JOOABIITH TIIOKO3Y, aKTUBHOCTh
B-ramakTo3umassl CHU3MIIACK, 38,56 = 2,86 MkMons ONP/Mun/ 10° xneTok D10 GBUIO CBsI3a-
HO C T€M, YTO B MPHUCYTCTBUH BHICOKOTO YPOBHS TJIOKO03bI KOHIeHTpanus tAM® Obluta HU-
JKe, UTO CBSI3BIBANIOCH, HO He Tak yacto, ¢ CAP. A noGaBrneHue JTaKTO3bl CHHKAJIO aKTHB-
HOCThH [-TalakTO3u a3kl emie oopie, 26,88 + 2,08 Mxmons OHIT/Mun/ 10° kieTox.

B Teuenne Houwm B rimoko3e lacZ + HamOoublias aKTHBHOCTH ObUTa OOHApy)keHa HpH
nobasieHuy J1akTo3bl, 18,56 + 1,84 mxmonas OHIT/mun/ 10° knerok. Dto MPOU30IILIO MOTO-
My, 4TO MPHCYTCTBOBala aJl0JIaKTO3a, KOTOopas NeHCTByeT Kak MHAYKTOp lac-pempeccopa.
Takum o0Opa3zoM, mOmMycKaeTcs TPAHCKPHUINIHMSA lac omepoHa W TMPOAYIMPOBaHWE [3-ra-
JakTo3unasbl. HauMmeHbilass akTUBHOCTh OblLla OOHapykeHa NpH TOOABICHHU TIIOKO3HI,
0,38 + 0,20 mMxmoms OHIT/Mun/10° kiaetok. ITOCKONBKY JTAaKTO3BI HE OBLTO, TPAHCKPHITIIHS
JarnepoHa OblIa HE3HAYMTENBHOM, TIOTOMY YTO OH HE IOJHOCTHIO TOJaBieH. B ycroBusx,
KOTJ]a HUYEero He J00aBIIsUTH, aKTUBHOCTH BCe ellle Oblla HU3KOW M3-32 OTCYTCTBUS JIAKTO3HI.
OpHako OH Bce ke OB BBIIIE, YeM NpU J00aBICHUH TIIFOKO3bI, TIOCKOJIBKY YeM BBIIIE KOH-
[EHTpAIMs TIOKO3BI, TeM HIDKe KOHIEHTpanus HAM®, 4To mpensTCTBOBAIO TPAHCKPHUII-
1uy lac onepona.

W3 3toro uccnenoBaHus Mbl H3MEPUIIA aKTUBHOCTh [3-TajlakTo3ua3kl B mrammax E.coli
JIUKOTO ¥ MYTaHTHOTO THIIA C UCIIOJIb30BaHHEM KOJOPHMETpa MO Pa3TUIHBIMH HCTOYHU-
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KaMH{ YyTJiepoja, INIIOKO3bl M JakTO3bl. [ITOTHOCTH KIETOK M3MEPsUIN C TMTOMOIIBIO CIIEKTPO-
dboTomerpa. Hambospmass akTHBHOCTE [B-TaJlakKTO3MAa3kl OblIa 0OHApyKeHa B JakTo3e lacZ
B TEUEHHE HOYM 0e3 JOTOJHHUTENLHOTO UCTOYHHUKA yriiepona. [Tockonbky lac operon mupo-
KO M3y4eH, TO 3TO uccienoBanue lacZ +/- MOKHO Ha3BaTh MOJEIBbIO WM CPAaBHEHHUEM IS
JPYTHX MPOOJIeMaTUYHBIX T€HOB, TAKHX KaK PakoBbIN mMpoTenH, P53.
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THE ACTIVITY OF B-GALACTOSIDASE IN WILD AND MUTANT TYPE
OF E. coli STRAINS UTILIZING EITHER GLUCOSE OR LACTOSE

A.R. Kim

University of Victoria, Victoria, Canada,
anna05774@gmail.com

Wild and mutant type of E. coli strains were used to measure the B-galactosidase activity
with introduction to different carbon sources such as glucose and lactose. The activity of -
galactosidase was measured by colorimeter at 430 nm. The greatest activity was shown in
the overnight in lactose without any additional carbon sources, 1.024 + 0.047 pumoles
ONP/min/10° cell. The lowest activity was observed in overnight glucose with addition of
lactose, 0.649 + 0.020 umoles ONP/min/10° cell.

We cultured strains in either glucose or lactose rich media for overnight. In glucose en-
riched media lac operon encoded B-galactosidase at a low level. When the lactose was pre-
sent in the media, wild type strains produced a lot of B-galactosidase enzyme to break it
down. We observed that the highest cell density, 1.024 £0.047 pmoles ONP/min/10° cell,
was present in overnight glucose of lacZ without additional carbon source, and the lowest
cell density, 0.649 + 0.020 pmoles ONP/min/10’ cell, was found in overnight lactose lacZ".
Cell densities were measured by using a spectrophotometer at 600 nm.
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It was found that in overnight in glucose /acZ with additional lactose, the p-ga-
lactosidase activity appeared the lowest, 0.06 £ 0.05 pmoles ONP/min/10° cell, because mu-
tant cells cannot utilize lactose. Since there was no lactose, the lac repressor did not unbind
from lac operon, thus it did not produce a lot of B-galactosidase enzyme. However there was
a slight activity, 0.46 + 0.55 umoles ONP/min/10° cell, of B-galactosidase found when there
was no additional carbon source added. This was because the lac operon was repressed, but
not fully [1].

In the overnight in lactose lacZ", B-galactosidase activity was found the greatest in no
addition of any carbon sources, 51.04 £7.79 pmoles ONP/min/10° cell. There was high con-
centration of cAMP, because there was no glucose present. cAMP bound to the CAP cite of
the /ac operon, which catalyzed the transcription of B-galactosidase. However, when we
added glucose, the activity of B-galactosidase lowered, 38.56 + 2.86 pmoles ONP/min/10°
cell. This was because in presence of high glucose there was lower concentration of cAMP,
which bound but not that frequently to the CAP cite. The addition of lactose lowered [3-
galactosidase activity even more, 26.88 + 2.08 pmoles ONP/min/10° cell.

In the overnight in glucose lacZ", the greatest activity was found in addition of lactose,
18.56 + 1.84 pmoles ONP/min/10° cell. Allolactose was present which acts as an inducer for
lac repressor. Thus allowed the transcription of /ac operon, and the production of B-ga-
lactosidase. The lowest activity was found in the addition of glucose, 0.38 + 0.20 pumoles
ONP/min/10° cell, because lac operon was not repressed fully.

When neither of carob sources was added, the activity was low, because of the absence
of lactose.

From this research, we measured -galactosidase activity in wild and mutant types of E.
coli strains by using colorimeter under different carbon sources, glucose and lactose. This
study of lacZ™" can be referred to as a model or comparison for other problematic gene
regulations such as cancer protein, P53.
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HNPUMEHEHHUME JJIEKTPOJAUAJIM3A HA CTAIUMU KOHBEPCUH
KOHIOEHTPUPOBAHHBIX COJIEBBIX PACTBOPOB B IIPOIIECCE
IHHEPEPABOTKU AKKYVYJATOPHOI'O JIOMA

K.Bb. Kum, O.A. Ko3zaneposa, C.1. Huprannen

Bopouesicckuit 2ocydapcmeennblil yHuGepcumem UHICEHEPHLIX MEeXHON02UIl,
Boponeorc, Poccus,
kmkseniya@mail.ru

PaGora mocesiieHa U3y4eHNI0 BO3MOKHOCTH KOHBEPCHUH KOHIICHTPHPOBAHHOTO PacTBO-
pa cynbdaTta HaTpus — OTXO0Ja MPOU3BOJACTBA MO MEpepadoTKe aKKyMYJSTOPHOIO JioMa —
METO/IOM IEKTPOANAIN3A.

B HacToANICC BPEM aKTUBHO Pa3BUBAIOTCA NPOCKTHI MO0 YTUIM3allUU aKKYyMYJIATOPHOT'O
JoMa [1, 2]. Ha oxnoit u3 craguii Hepepa6OTKI/I TAaKHUX OTXOJ0B IJIA BBIACICHHUA MCTAII0B
HCIIOJIB3YIOT CEPHYIO KHUCIIOTY, a 3aTEM JJIAd OCAXICHUA W BBIACICHUA PCAKO3EMECIIBHBIX
3JIEMEHTOB — TuApokcua HaTpus. llpum 3ToM 00paszyeTcss KOHIEHTPUPOBAHHBIH pPacTBOP
Nast4.

HepCHeKTI/IBHHM crocoOOM JajbHEHIIER Hepepa6OTKI/I KOHIICHTPHUPOBAHHBIX COJIEBBIX
PacTBOPOB MOXKET CIIYKHTh KOHBCPCHUSA OTHX COJIeH B KHMCJIOTHI M IIEJIOYH METOIOM 3JICK-
Tpoauain3a, MOJTYUYCHHBIC KUCIOThI U IMIEJI0YM MOXHO BHOBb MCIIOJIB30BATh B 3TOM K€ TCX-
HOJIOTUYECKOM LHKIIC.

I[J'IH IIPOBEACHHU IIPOLECCa KOHBEPCUH coJieH B COOTBCTCTBYIOIIIMC OCHOBAHHA U KHUCJIO-
ThI HCIIOJIB3YIOT HECKOJBKO CXEM f4YeeK C Pa3Nu4HOil KOMOWHAIMel KaTHOHOOOMEHHBIX,
AHHMOHOOOMEHHEIX 1 6I/IHOJ'I$IpHLIX MeM6paH (pl/lcyHOK).
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0,005M 05M  00M H:S0. Na:S0.  NaOH

s R

i

MA MK M, ‘ = Mb | MA Mb

H.S0. Na.SO. NaOH
HSO.  NaSD.  NgOH 000SM  05M 00M

0,005M 05M 0,01
@ ®

Kondurypaunu anekTpouanu3HbeIX sUeeK:

R RRSEe

[
2
e
ke
&
i
21
ki
2
£
i
k4
K
2
A
kst
s
-
ks
&
2
i

1 — TpexkaMmepHasi GECIIPOTOYHOTO THIIA, 2 — TPEXKaMepHasi IPOTOYHOTO THIIA,
3 — TpexkamepHas c OumnonspHeiMH MeMmOpanamu; KM — katnoHooOMeHHas
MeMmOpana, AM — annoHooOMeHHass MeMOpana, BM — bunossipHas memOpana

B nacTosmeit paboTe mpoBecH CpaBHUTEIBHEIN aHAIN3 padOTHl ATUX sUeek. B saeiikax
MPUMEHSINCh MEMOPAaHbI, XapaKTePUCTUKH KOTOPHIX MPHUBEIEHBI B Ta0. 1. B xauectBe Mo-
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JeTBHOTO pacTBOPa MCIIOIB30BAJIM PACTBOP cynb(haTa HATPHs ¢ KOHLEHTpauuei 0,5 Monb/;
CEKIINH, CMEKHBIC C CEKIMeH obecconmBaHusl, 3amoHIIN cepHor kucmotoi (0,005 mois/m)
u ruapokcuaom Harpus (0,01 monw/m). [Tocine okoHUaHHS Tpoliecca KOHLIEHTPALUIO TIOY-
YaeMBIX CEpPHON KHCIOTHI M TUAPOKCHIA HATPUS ONPEACISUTA METOAOM KHCIOTHO — OCHOB-
HOTO TUTPOBAHWSI.

Tabmuma 1
XapakTepucTHKM HOHOOOMEHHBIX MeMOpaH
IToxazaTens MK-40 MA-41 MB-21
" -SO;H
) -SO;H -N"(CH + ’
YHKLIIHOHAJIBHBIE IPYIIILI 3 (CH3); N'(CHa)s
TlonHas oOMeHHAs EMKOCTh, MMOJIB/T 2,6£0,4 2,0+£0,3 —

DrexTpoauanuzatop koHpuryparmu 1 (CM. pUCYHOK) TIEPHOANIESCKOTO THUIIA COCTOUT U3
TpeX CEKIWH, pa3lelICHHBIX KaTHOHOOOMEHHOW M aHWOHOOOMEHHOW MeMOpaHamu. B cek-
IIUY 3aJIMBAIOTCS PACTBOPHI, KOTOPHIE TI0 OKOHYAHUHU NPOIIecca aHATU3UPYIOTCS.

DJeKTpoANAaIn3aTOp KOHMUTYpAlUK 2 TPEACTABIACT COOOH TpEexXKaMEepHYIO sSUYCHKY
MPOTOYHOTO THIIA. B 3TOM ammapaTe MOXHO MPOBOIUTH HEPEPBIBHBINA dIIEKTPOTUAITH3.

Honbl cosu moj ACHCTBUEM 3JIEKTPUUYECKOTO TOKAa MUTPHUPYIOT uepe3 KaTHOHOOOMEH-
HYI0 MEMOpaHy B KaTOJHYIO CEKIIUIO, TJIe¢ BMECTE C THIPOKCUIBHBIMH HOHAMHM, TOJTYYCH-
HBIMU MTOCTIC KATOJHON peaKIlMi BOCCTAHOBICHHUS MOJICKYJI BOJIBI, AIOT MIET0Yb:

2H,0 +2& — 20H +H, )
Na'+OH — NaOH
B anoaHOM cexuuu moiry4aeTcsi BTOPOM 1eJIeBOM MPOIYKT — CepHas KUCIO0Ta:
2H,0 — 48 - 4H + O,
2H™+ SO,* — H,S0; )
2Na,S0, + 6H,0 = 4NaOH + 2H,SO,4 + 2H, + O, 3)

Pe3y.]IBTaTLI OKCIICPUMEHTOB, IMPOBEACHHLIX B OIMMCAHHBIX quﬁKaX, npeaACTaBJICHbBI B
Tabn. 2. KoHIEHTpanus MOIY4YEHHOW IIENOYMd OOJBIIEC KHCIOTBI, YTO COOTBETUTBYET
crexuomerpun peakuuu (3). M3 Tabm. 2 BHIHO, YTO HAWIyYIUE Pe3yJbTaThl MOITYYCHBI B
HENPOTOYHOH sueiike 1, olHaKo, HETOCTATKOM SYEEK TAaKOTrO THUIMA SBJSETCA MEPUOIUYHBII
XapakTep JACUCTBUS, Majas POU3BOAUTEIILHOCTh, BBICOKOE Ta3000pa30BaHUE B CEKIIHAX, TIC
MOTYYarOTCs TENIeBbIe MTPOAYKTHI, OTCYTCTBHE BO3MOXKHOCTH HMHTEHCHU(HUIIMPOBAThH MPOIIECC.
DTOT BHJI sT9€CK B OOJIBINICH CTEIICHU MPUMEHHM B J1a00pATOPHBIX YCIOBHUSX.

ATNBTEpHATUBHBIM CITIOCOOOM TOJIyHEHHUSI KUCIOTHI U MIENOYH U3 COOTBETCTBYIOIIEH CO-
U 0e3 COMyTCTBYIOMIETO 00pa3oBaHMs I'a3000pa3HBIX KHCIOPOJa U BOAOPOJA B IEICBBIX
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MPOAYKTaxX SIBISACTCS DJCKTPOAHAIN3 C OMMOJSpHBIMH MeMmOpaHamu. fueiika 3, m300pa-
’KEHHasl Ha PUCYHKE, [103BOJISIET IIPOBOIUTD IPOLIECC KOHBEPCUH COJIEH B KHUCJIOTHI U OCHO-
BaHUs 0€3 NCIOIB30BaHUS 3JIEKTPOJAHBIX PEAKIIUH.

PactBop Na,SO, nporekaeT MeXAy KaTHOHO- M aHHOHOOOMEHHOW meMOpanamu. [lofg
JIEHCTBUEM 3JIEKTPUYECKOr0 TOKa KaTHOHBI HATPHUsI MUIPUPYIOT K KaTOAy depe3 KaTHOHO-
obMmeHHYI0 MeMOpaHy. JlampHelee X MBIKEHHE OTPAHHMYCHO aHMOHOOOMEHHBIM CIIOEM
oumnonspHoii MmemOpaHsbl. [Ipy mponmyckaHUK MOCTOSHHOTO TOKa BOAA AMCCOLMHUPYET B Ou-
noJIsipHOM MeMOpaHe ¢ 00pa3oBaHHMEM SKBMBaNeHTHBIX konudecTB H™ u OH'. O6pasopas-
mrecss nousl OH™ MUTpHPYIOT K aHOAY W TomamarT B cekmuio (3). x manmpHelee mepe-
MEIIIeHNE B CeKIHI0 (2) orpaHHYeHO KaTHOHOOOMEHHOI MeMOpaHO#, U Ha BBIXOJE MOTyda-
eTcs 1IeNoYb. AHAJIOTUYHAS CUTyalusi MPOUCXOANUT C BOJOPOIHBIMH HOHAMH, 00pa3oBaH-
HBIMH BHYTPH JPyroi OUNOJISIpHON MeMOpaHbl, IPU 3TOM Ha BBIXOJIE MOIY4aeTCsl KUCIOTA.

Pe3ynbraThl sKcriepuMeHTa, MPOBEACHHOTO B sf4eiike 3, mpeacTaBieHsl B Tadl. 2. Cre-
QyeT oOpaTUTh BHHMaHHE, YTO SHEPreTHUECKHE 3aTpaThl MPUBEACHBI IS J1abOpaTOpHOM
YCTaHOBKH. B NPOMBINIICHHBIX yCIOBUSX, MPU UCHONBb30BAaHUHM MHOTOCEKIIHOHHOTO 3JICK-
TPOANAIN3HOTO amlapara, ’TH 3Ha4eHUsI OyIyT MEHbIIE.

Tabnuna 2

Pesyﬂ bTaTbl IKCIEPUMEHTOB

KonuenTtpamus,

T sueiiKu MOJIB/II W kBt u/MoiB

(pucyHoK)
NaOH HQSO4
NaOH HQSO4

1 0,34 0,23 0,84 1,10

2 0,04 0,02 0,25 0,75

3 0,18 0,10 0,62 1,60

HaunGonee Bpicokre 3HaUESHUS KOHIIEHTPAUK KUCIOTHI U MIEJIOYN TTOTyYEHBI MIPH JJICK-
Tpoauanuse B OecripoToyHO# sueiike 1. Ho cyliecTBeHHBIM HEJOCTaTKOM 3TOi KOH(UTypa-
WU SBIISETCS OOJNBIIOE 0Opa30BaHHUE Ta30B B AIICKTPOJIHBIX CEKIUAX, TJIe MPOUCXOIUT T0-
Jy4eHHE 1EIEeBhIX MTPOAYKTOB.

PacTBOpBI KMCIIOTHI U TIENIOUH ¢ 00JIee BEICOKOW KOHIIEHTPAITUEH MOTYT OBITh ITOTYYEHBI
MIpH MIPOBEJCHUH ITPOIEcca ICKTPOIUAIN3a B PSKUME ITUPKYJISIMA PacTBOPOB, KOTa 3a-
JTAHHBIH 00BEM COJIM MPOTOHSETCS B 3aMKHYTOM IIMKIIE Yepe3 Habop MeMOpaH 10 Moiyde-
HUS 3aJlaHHON KOHIICHTPAIIMH IIEJIEBOTO MPOAyKTa. HemocTaTkoM Takoro cmocoba ocy-
IIECTBJICHMSI ITPOIIecca SBISIOTCSA BBICOKHE 3aTpaThl Ha OydepHbIie pe3epByapsl, TPyOOIpo-
BOJIbI, HEOOXOJUMOCTh pa0OThI ¢ HEOOMBIIMMU 00beMaMu 00padaThIBAEMBIX PACTBOPOB.

B mpoMBIIeHHBIX YCIOBHAX IENecO00pa3HO HCIOIb30BaTh JIIEKTPOIANAIU3aTOp He-
MIPEPBIBHOTO NEHCTBUS C OUTIOIAPHBIME MEMOpaHaMHU, TaK Kak JaHHasl KOH(OHUTypaIus 1o3-
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BOJISIET YBEIMYUTh KOJMYECTBO MOBTOPSIOMINXCS CEKLUUH, 9TO HEOOXOAUMO AJIsl yMEHbIIIe-
HUS SHEPreTUYecKUX 3aTpaT. [1oBBICUTH CTENEHb yNAJICHUs CONM B TAKOM BapuUaHTE KOH-
BEPCHU MOXKHO 3a CUET yBEJIMYEHHs CTaJuii mpolecca, a A MoTydeHus Oosiee KOHLIEHTPHU-
POBAHHBIX LIEJIEBBIX NMPOAYKTOB IOCJIE CTaJIUU KOHBEPCUHM MOKHO IMPUMEHUTH 3JIEKTPOIUa-
JIM3aTOP-KOHLEHTPATOP WM BHINAPHYIO YCTaHOBKY.
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STEP OF THE CONCENTRATED SALT SOLUTIONS IN THE PROCESS
OF BATTERY SCRP

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

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

The concentrated sodium sulfate solution is formed during the processing of waste bat-
tery scrap. A promising way to further treatment of the concentrated salt solution could be
the conversion of these salts into acid and bases by electrodialysis, that can be reused in the
same technical process cycle.

Under the influence of electric current salt ions migrate across the cation exchange
membrane into the cathode section, where together with hydroxyl ions, obtained after the
cathodic reduction of the water molecules, are forming the base:

2H,0 +2& — 20H + H, (1)
Na"+OH — NaOH
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In the anodic section the second product is obtained— sulfuric acid:
2H,0 — 48 — 4H + O,
2H'+ SO+ — H,S0, )
2Na,S0O4 + 6H,0 = 4NaOH + 2H,SO, + 2H, + O;. 3)

For carrying out the process of conversion of salts into the corresponding acid and base
several cells schemes with different combinations of cation, anion and bipolar membranes
are used. At this article a comparative analysis of these cells is carried out. In the cells there
were used the membranes MC-40, MA-41 and MB-21.

Acid and base solutions with higher concentration may be obtained during the process
of electrodialysis in the circulation mode, when a predetermined amount of salt in the closed
loop is run through a set of membranes to obtain the desired concentration of the product.
The disadvantages of this method are the high cost of buffer tanks and the need to work with
small volumes of treated solutions. In industrial applications it is advisable to use continu-
ous electrodialysis with bipolar membranes, since this configuration allows to increase the
number of repeating sections, which is necessary to reduce the energy costs. The increase of
the removal rate of salts can be achieved by increasing the process steps, and to produce a
more concentrated products after the conversion step can be applied electrodialysis-
concentrator or evaporator.

The disadvantages of this method are the high cost of buffer tanks and the need to work
with small volumes of treated solutions.

In industrial applications it is advisable to use continuous electrodialysis with bipolar
membranes, since this configuration allows to increase the number of repeating sections,
which is necessary to reduce the energy costs. The increase of the removal rate of salts can
be achieved by increasing the process steps, and to produce a more concentrated products
after the conversion step can be applied electrodialysis-concentrator or evaporator. The
highest concentrations of acid and base were obtained by batch electrodialysis in cell 1. But
a significant drawback of this configuration is a large formation of gas in the electrode sec-
tions, where the target products are formed.
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KOJIMYECTBEHHOE BbIIEJIEHUE H TOKCUKOJIO'HMYECKOE U3YYEHUE
BUOJIOTUYECKHU AKTUBHBIX BEHHIECTB KOPHSA CO®OPHBI )KEJITOBATOU
(SOPHORA FLAVESCENS SOL.)

H.E. Kum', J.C. Wiasunbix', 1.0. JJomoscknii’, H.O. Kum'

'@rsoy Bo Hrmy Mumnszopasa P@, Hosocubupck, Poccus, natalykim@mail.ru
2Hhtcmumym xumuu meepoozo mena u mexanoxumuu CO PAH, Hosocubupck, Poccus

YcTaHOBNIEHB! ONTUMAJIBHBIE YCIOBUS BBIIENCHUA ()JIABOHOMAOB M aJKAJIOUAOB W3
kopHs Sophora flavéscens Sol. m m3yd4eHO MX TOKCHMKOJIOTHYECKOE NEWCTBHE Ha OeNbIX
Mbimax jguHEM ISR. Ilpu BHYyTpH)XKeTyIOYHOM BBEACHHH B MaKCHUMAIbHO JTOIYCTHUMOMN
no3e (2000 Mr/kr macchl Tena) TOKCMYHOCTh NAHHBIX MpenaparoB KiacCHPHUIHpOBaHa
KaK HEBBIpa)KEHHasI.

Codopa xenroBarasi (3TOT BHJ YaCTO HMEHYIOT Takxke co(opoil *enTeroued i y3-
KOJIUCTHOW) — 3TO MHOTOJIETHEE TPaBSIHUCTOE BETBUCTOE PACTEHHUE C MPSIMOCTOSYUM CTEO-
JIeM, BBICOTa KOTOporo cocTaBisieT S0 — 60 cM. JINCThSI IMEIOT OBATBHYIO (hOPMY, TIPH 3TOM
CHHU3Y OHHU BOJIOCHCTBIE M CH30BaThIe, a CBEpPXY — 3eyieHble. L[BeTKH OyieJHO-)KENTOro 1BETa,
PAacIoNOkKEHbI B TYCTOH BEPXYIICYHOW KHCTH. B JeueOHBIX Lesx MCIONB3YIOTCSl CeMeHa,
KOPHEBHIIA, a TAK)Ke KOPHU COOPHI JKEITOBATOM, 00OTAlICHHBIE allkaJonuaaMH, (praBOHOU-
JlaMH, )KHPHBIMH MacllaMd W OpTaHMYecKUMH KuciaoTtaMu. CBoicTBa coophl KeITOBaATOMH -
YTHETEHUE LIEHTPATBLHON HEPBHOM CUCTEMBI, yCUIICHHE ICUCTBHSI CHOTBOPHBIX, YCTpaHEHHUE
JKapa MpH JIUXOPaJKe, HOPMAITU3aIs OSIIKOBOT0 U JIMIAHOTO OOMEHOB, BO30YXK/ICHHUE aIl-
METUTa, yCTpaHeHne 00JIEBOTO CHHAPOMA, CHATHE TICHXOMAaTHIECKUX COCTOSHUM, Cpean KO-
TOPBIX - HEBPO3BI, Ype3MepHasi BO30YAUMOCTh, OECCOHHHIIA. MPOPHIAKTHKA S3BHI KETyAKa
1 3a00J1eBaHNH TTEYCHHU.

Hens ucciaenoBanus. V3ydnTs BIMsHNE MEXaHOAKTHBAIMHM HAa KOJWYECTBEHHBIH BBI-
X0/ (JIaBOHOMJIOB, YCTAaHOBUTH KOJMUYECTBEHHOE COJIEPKAHUE ANKaJIOWA0B B KOpHE codo-
pbl xxenroBatoi (Sophora flavéscens Sol.) 1 U3yYUTh UX TOKCHKOJIOTMYECKOE BIHMSIHAE Ha
JKUBBIE OPTaHU3MBI.

O0beKT uccaenoBaHusaA — KOpeHb coopsl JxenToBaroil (Sophora flavéscens Sol.) n Oe-
neie MbIu TuHuU ISR,

Jia uccnemoBaHuS HCMONB30BANOCH ClieAytolee obopyaoBanue: CrekrpodoToMerp
UnicoUV - VIS, ycranoBKa sl SKCTPaKIMH, YILTPa3ByKoBas OaHs, BOASHAS OaHs, IUIaHe-
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TapHas HeHTpoOeKHas MeJbHULA akTHBaTopHOTO THIa AT'O -2, aHanmuTHYeCcKre BECHl, LIeH-
Tpudyra, Meyb, CYMWIHHBIA mIKad, MpuOOp IS ONMpeneicHUs BIAXHOCTH, MydenbHas
neyb.

MeTtoaukm ncciae10BaHusA

1. MexaHOXUMHYECKYIO0 00pabOTKy HaBecku oOpasiia maccoil 10 rpaMm MpoBOAMIN Ha
MenpHUIe-akTHBaTope AI'O — 2, Bpems o0paboTku 2 MUHYTHL. B KadecTBe peareHTOB IpH
00paboTKe UCnoap30BalId pacTBOpbl T0K03bl 10%, NaOH 6%, Na,CO3 6%. s onpene-
JIeHus1 colepkaHusl (pIaBOHOMIOB K HaBecke oOpasna maccoi 1 r, mpeaBapUTEIbHO H3-
MeTbUeHHON 10 pa3Mepa dacTwil MeHee 2 MM, mo6aBuinu 50 mi 60% 3THIIOBOTO CHHIpTa,
Harpesid Ha yMepeHHO KHIIsIieil BoasHoi 6ane B Tedenne 90 munyT. {71 onpenenenus co-
JepkaHusi (JIaBOHOMIOB B ChIphe Obla MCIOJNB30BaHa METOJHMKA KOJIMYECTBEHHOTO OMpe-
JeNieHus cyMMbl (DJIaBOHOMIOB € HCIOJIb30BaHMEM MeTona AuddepeHInaIbHON CIeKTpo-
¢doromeTpun. B kauecTBe CTaHAapPTHOTO BEIECTBA HMCIIOIB30BAIHM KBEPIETHH, MAKCHUMYM
JuddepeHnnansHoro cnekrpa kotoporo (430+1 HM) coBnagaeT ¢ MakcuMyMoM auddepeH-
LUAJBHOTO CIIEKTpa HM3BJICUECHHUsS (DIABOHOMAOB W3 3€JCHOTO 4as W KIIOKBBI (43242 HM).
Jna npoBenenns aHanu3a mpuOaBmiu 2 M 3% CHHPTOBOTO pacTBOpa XJIOPHUIA ATIOMUHHS
¥ 3 KaIuii YKCYCHOHM KHUCIIOTBI K 1 MJI TTOJIy4EHHOTO DKCTPAKTa U JOBEIH 10 5 M 95% 3TH-
JIOBBIM CHUPTOM. PacTBOp cpaBHEHMs TOTOBMIIM, IPUOABIsist K 1 MII CTaHAapTHOrO pacTBOpa
3 Kamm pacTBOpa yKCYCHOM KHCIOTHI U IOBOISA A0 5 Mut 95% strioBeiM crimprom. U3me-
pPEHHSI ONTUYECKON TUIOTHOCTH MPOBOIMINCEH HA JUIMHE BOJHBI 43242 HM, yepe3 40 MUHYT
MoCjie TPUTOTOBIICHHSI pacTBOpoB. CTaHIAPTHBINM PAacTBOP KBEPLETUHA C KOHIECHTpalHen
C = 10,0125 Mr/mn noxy4anu pacTBOPEHHEM MTOPOIIKA KBEPIETHHA.

2. JIns ompeneseHust cofep KaHus alkajJonu0B MPOBOIMIN 3KCTPAKIIUIO KOPHS cOpOpPHI
JIBYMSI METO/IaMH — OPTaHMUECKIMHU PACTBOPHUTEIAMHU U BoAoH. K 1 T. Mesko u3MenbueHHo-
ro ob6pasia (< 1 MM) B KOHHYECKYIO K016y Ha 100 cM® mpuamBamm 16 cM® cMecH IHATHIIO-
BOTO 3dupa, xaopodopma n 15% ammuaka (16:5:1) u ocTaBIATN HAa HOYb. 3aT€M K OT(HWIH-
TPOBaHHOMY uepe3 OyMakHBIH QuibTp 3kcTpakty nodasumm 1% HCI (1:1), pazgenunu Ha
2 (a3l (opraHuyecKylo U BOAHYIO), K opraHmuecko ¢asze modasmnu HCI 1% (1:1). Ipo-
recc moBTopmin 3 paza. K BogHOMY HM3BiIE€UeHHIO 1O KarumsiM fo0asmim 25% pacTBop am-
MHaKa JI0 IISJIOYHOM Cpebl. 3aTeM MPOBEIM PedKCTpakiuio xiopodopmom (1:1) 3 paza.
[Mony4eHnHsle nBa pacTBOpa MOMECTHIIN B BOIsHYIO OaHro Ha 60 rpamycos. [locie monHoro
BBINAPHUBAHMS PACTBOPOB BBHINAPUTEIBHBIC YaIlM B3BECHJIM U MOCYUTAIM MacCy ajlKajou-
IIoB. MeToInKa moTydeHus dKeTpakta Bogoi. K 1 1. m3mensuenHoro obdpasmna 10 1 MM npu-
nuBanmu 16 cM’ BOABI M OCTABIIAIN HA HOUb. 3aTeM K OT(HILTPOBAHHOMY Yepe3 OyMaKHbIit
(GUIBTP SKCTPAKTy MOCIEAOBATENbHO N00aBUIM 25% pacTBOpP aMMHaKa 10 IIEIOYHON cpe-
oel 1 xnopodopm (1:1). 3atem mposogmnu peskcrpakmuo HCl 1% (1:1). Peskcrpakumto
MOBTOPSUTM TPHKABL. [1oydeHHBIN pacTBOp MOMECTHIIM B BOJSHYIO OaHIO M HarpeBajikl 10
60 rpamycoB, mocie TMOJHOTO BBHIIAPHBAHUS PACTBOPA BBHIMAPUTEIBHYIO Yally B3BECHUIH U
MTOCYHTAIN Maccy aiakaionmaoB [1-4].

3. TOKCHKOJIOTHYECKOe HCCIIeJOBaHNE OMONOTHYECKH aKTHBHBIX BEUIECTB KOPHS codo-
pbl Ha Oenbix Mblmax auHud [SR mpoBogunu B naboparopuu Uul' CO PAH. (MaCcTHTYTA
9KCTIIEPUMEHTaIbHOM BeTepuHapuu Cubupu u JlansHero BocToka).

34



BIOTECHNOLOGY. EARTH SCIENCES. CHEMISTRY (workshop A)

Pesynbrarhl MCCleNOBaHUS MO BIMSHUIO MEXAHOAKTHBALMU HAa BBIXOJ (HIABOHOWJIOB
TIpeICTaBIICHEI B Ta0. 1.

Baunsinne MexaHOAKTHBAIMH HA BbIX01 (l).]]aBOHOH}JOB

Tabuuma 1

dnaBoHOUIBI
Buz ceipbs Konuenrparmus, Macca (paBoHOH- MaccoBast 1014,
MI/MJI JIOB, MT %
Kopens codopsr 6/mo6as. —-0,036 - —
Kopens codopsr + NaOH 0,063 0,0197 1,437
Kopens codopsr + Na,COs —-0,056 - -
Kopens codoper + C¢H 1,04 0,009 0,0028 0,200

YcTanoBWiIH, 4TO MaccoBasi 0 (IaBOHOHUIOB B KOpHE cO(OpPHI OOIbIIE BCETO COAEP-
KHUTCA B MEXaHOAKTHBHUPOBAHHOM CHIpbE U cocTaBisieT 1,437%.

Brinenenue ankajaou0B MPOBOAWIN IBYMS METOJAMHU, ONMUCAHHBIMH BbIe. CpaBHUB
MacChl BBIJICIICHHBIX AJIKATIOMAOB Pa3HBIMU METOJaMH, YCTAHOBWIIM, YTO MPOLIECC IKCTPAK-
IIUH UIET TIOJTHEE U3 BOAHOTO PAacTBOPa, YeM M3 CMECH OpTraHMYeCKHUX pacTBopHTenei. Mac-
COBas JOJIS BBIJICIICHHBIX aIKaJOMIOB BOJHOM SKCTpaKImen coctaBuna — 7,82%, a u3 cMecu
OopraHHyecKux pactBopureneit —4,6%.

OcTpasi TOKCHYHOCTh PACTUTENHLHOTO CHIPbS KOPHS CO(OpPHI, cofepKaiero (hiaBoHOH-
ITbI M UX TIIUKO3UIIBI, H3ydajgach Ha OenbIx Mbimax Juaun ISR.. [lpu u3ydeHnn ocTpoit TOK-
CUYHOCTH TpernapaT U3 MEIKOM3MEIbYCHHOTO KOPHS CO(Ophl BBOJIWIN KUBOTHBIM TIEPO-
paJIbHO B MaKCHMaJbHO JormycTuMoil go3e (2000 MKr/Kr mMaccel Tena). Bemu exxemHeBHOe
HaAOIIOJIeHNEe 32 KIMHUYECKIM COCTOSIHHEM, alleTUTOM, XaXIoW. Pe3ymbraTsl mpeacTas-
JICHBI B Ta0. 2, 3.

Tabmnuma 2

HN3MeHeHnne Macchl TeJia MblIeii B JUHAMHUKE

[leprons! HaOMOACHNS Hauaino onsita 14-cyT. ombiTa

23,93+3.98 25,98+4,83/+2,05
OmnbITHAsE TpyIITa
. Cv=16,60% Cv=18,58%
Macca mbiiieii /
TIPUPOCT >KUBOU
MACCHI, T KoHnTposbHas 17,54+1,69 17,62+1,83/+0,08
rpymma Cv=9,66% Cv=10,41%
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W3 nmaHHBIX, TpeACTaBIEHHBIX B Ta0l. 2, a TaKKe PE3yJNbTaTOB MX CTATHCTHYECKOTO
aHajM3a CleAyeT, YTO OJHOKPATHOE BBEICHHE HCCIECIYyEeMbIX IPENapaToB HE OKAa3bIBAET
HETraTUBHOTO BIMAHHUS Ha POCT U pa3BUTHE JIAOOPATOPHBIX KUBOTHBIX B TEUEHHUE BCETO Iie-
proxa Habmoaenus. K konny uccnenosanus (14 cyt) Macca Teia MbIed ONBITHOH TpyI-
bl OblJIa TOCTOBEPHO BHIIIE, YEM Y KOHTPOJIBHBIX KUBOTHBIX, Ha 47,4%

Tabauma 3

Maccosbie kK03()pHIeHTbI BHYyTPEHHHX OPTaHOB J1a00PATOPHBIX ;KUBOTHBIX B OMbITE
MO U3YYeHHI0 OCTPOIi TOKCHYHOCTH NPenapaToB

ITouka

I'pynmsr: Cepaue ITeuens Cenes3eHka
neBast npaBast

OrnbITHAs Tpymmna 0,61+0,15 5,38+0,89 0,70+0,23 0,74+0,15 0,74+0,2
KouTponsHas rpynmna 0,72+0,23 7,03+0,73 0,87+0,5 0,71+0,13 0,75+0,09

MaccoBbiii K03()(HUIHEHT NeUYSHH MBIIIEH ONBITHON TPYIIBI OBUT TOCTOBEPHO BBIIIE HA
23,5% maccoBblil K03 GHUIKMEHT 1eBOM MOYKH — Bhiule Ha 4,2%, MpaBoi MOYKU — HUKE HA
1,3%; cenezenku — Hke Ha 19,5%, cepama — Beime Ha 15,3% OTHOCHTEIHFHO KOHTPOJIBHBIX
3HAYECHUI.

Tab6muua 4
BI/IOXI/IMI/I‘ICCKHG nmoxKasarTteJjam KpOBl/I M])l[[lei/i
Mokasaten Oputpouutsl, | JIEWKOLUUTHI, TpomOouuTHI, I'emorno0uH, I'emarokpur,
oKasare #1012 1 *10° 1t *10° 11 r/n %
OnirHas 9,43+1,02 13,9548,30 | 69,2423.80 149,349,0 45,85+3.0
rpynmna
KOE‘;‘;;‘;““ 9,07+0,90 7.8042,82 | 116,56£35,49 | 124.56+12,12 | 39,70+3,84

Pesynbrater, ipencTaBieHHbIe B Ta0M. 4, TOKA3BIBAIOT, YTO WCCIIEyEeMbIe TIperapaTsl Ha
OCHOBE PaCTHTEJILHOTO CHIPBS IPH OJJHOKPATHOM BBEJICHHU B MPEIEIBHO JIOMYyCTUMBIX JIO-
3aX HE OKa3bIBAIOT OTPHUIIATEILHOTO BIMSHUSA Ha MOPQOIOTHYECKUE MOKa3aTeld KPOBH H
JMEHKONUTAPHBIN TPOQIIb KUBOTHHIX. JlaHHBIE MOKazaTenn y Jab0OpaTOPHBIX >KUBOTHBIX
BCEX TPYHIT HAXOASTCS B Tpeaenax (GU3NOIOrHICCKUX 3HAYEHUH U JJOCTOBEPHO HE OTIIHYA-
IOTCSI OT KOHTPOJISAL.

BoiBOI

1. MexanoaktuBaius kopHs codopsl ¢ NaOH yBenmmumBaeT BbIxo ¢hi1aBoOHOUIOB. Mac-
coBasi 101151 pIIaBOHOUIOB B KopHE cooprl cocTasmset 1,437%.
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2. DKCTpakuus KOpHS cOpOpbl TUCTUUIMPOBAHHONW BOJOH TO3BOJISET BBIACIUTH OOJIBIIE
aJKaJIOUIOB, €M SKCTPAKITUS CMEChI0O OPTaHUUYECKUX PAcTBOpPUTENEH. MaccoBast mois aj-
KaJIOUJI0B B KOpHE codopsl cocTaBuia 7,82%.

3. OnHOKpaTHOE MEepOopaIbHOE BBEACHUE HCCIEAYyEMBIX IPENapaToB B MaKCHUMAIbHO
nmorryctuMoit o3e (2000 MI/Kr mMacchl Tena) He OKas3bIBaeT AECTPYKTHBHOTO NEHCTBHS Ha
BHYTPCHHHE OpTaHBl M OPTaHU3M B IICJIOM. TOKCHIHOCTH JaHHBIX MPENapaToOB MOXET OBITH
KinaccupuurpoBana kak HeBelpakeHHas. CoriacHo 'OCT 12.1.007-76 1o cTemeHu TOK-
CHYHOCTH (hapMalleBTUYECKHX CPENICTB HCCIeayeMble MpermapaTsel oTHocATesS K [V kmaccy
OTIAaCHOCTH — BEIeCTBa MayoomnacHsle. He oKa3bIBalOT yrHETAIOMIETO NEHCTBUS HAa KPOBE-
TBOPHYIO (D)YHKIIMIO 1 OOMEHHBIE MPOIIECCHI B OpraHu3Me Ja00paTOPHBIX JKUBOTHBIX.
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BUOTI'PAD®USA

4, Kum Haranest EM-EpoBHa, paboTato B 0051aCTH XUMUH U CIIENAATH3UPYIOCH Ha Opra-
HUYECKOH, OOITIeH M HeOpraHUIECKOW XUMHH, PapMaKOTHO3WH, (DapMaIieBTUIECKONH XUMUH.
Paboraro mornenrom Ha kadenpe papmanesruueckoii xumuu ®I'BOY BO Horocubupckuii
lNocynapctBennbiit Menununckuii Yuausepcutrer MunsapaBa Poccun. Kannumat xumuue-
cKkrX Hayk ¢ 1996 roma. O0macTh MOMX HAyYHBIX WHTEPECOB BKIIOYACT M3YUYCHHE JIEKap-
CTBEHHBIX TpaB

QUANTITATIVE EXCRETION AND TOXICOLOGICAL STUDY
OF BIOLOGICAL ACTIVE SUBSTANCES FROM THE SOPHORA
FLAVESCENS ROOT

N.E. Kim', D.S. Ilinykh', I.O. Lomovsky?, N.O. Kim'

'FSBEI HE NSMU MOH, Novosibirsk, Russia, natalykim@mail.ru
2Institute of Solid State Chemistry and Mechanochemistry of the Siberian Branch
of the Russian Academy of Sciences (ISSC SB RAS), Novosibirsk, Russia

Yellowish sophora (Sophora flavéscens Sol.) is a perennial herbaceous branchy plant
with an erect stem, oval leaves, pale yellow flowers and the height is 50-60 cm. For ther-

37



BUOTEXHOJIOI'MH. HAYKU O 3EMJIE. XUMUS (cexuus A)

apeutic purposes people used seeds, rhizomes and roots - enriched with alkaloids, flavo-
noids, fatty oils and organic acids. Main effects of Sophora flavéscens: oppression of the
central nervous system, elimination of fever and pain, normalization of protein and lipid
metabolism.

The aim of our work was to study the effect of mechanical activation on the quantita-
tive yield of flavonoids, the determination of the quantitative content of alkaloids in
Sophora flavéscens, and the study of their toxicological effects on living organisms.

The objects of the study: root of the yellowish Sophora (Sophoéra flavéscens Sol.),
white mice of the ISR line.

For our study we used spectrophotometer UnicoUV - VIS, installation for extraction,
ultrasonic bath, water bath, AGO-2 planetary centrifugal mill of an activator type, analyt-
ical balance, centrifuge, oven, drying cabinet, instrument for determining humidity, muf-
fle furnace.

Methods of the research:

1. The content of flavonoids we determined by differential spectrophotometric me-
thod.

2. The mechanochemical processing was carried out on an AGO mill-activator.

3. Alkaloids from the Sophora root were extracted with organic solvents and water.

4. Toxicological study of the Sophora root was carried out in the laboratory of Insti-
tute of Solid State Chemistry and Mechanochemistry of the Siberian Branch of the Rus-
sian Academy of Sciences (ISSC SB RAS) on white mice of the ISR line

Conclusion:

1. Mechanical activation of Sophora root with sodium hydroxide increases the yield
of flavonoids. The mass fraction of flavonoids in the Sophora root was 1,437%.

2. Extraction of Sophora root with distilled water isolate more alkaloids than extrac-
tion with a mixture of organic solvents. The mass fraction of alkaloids in the root of the
Sophora was 7.82%.

3. Single oral injection of the obtained Sophora extracts in the maximum permissible
dose (2000 mg /kg per body weight) has non- destructive effect on the internal organs
and the body. The toxicity of these extracts is unexpressed and has hazard class IV (low
hazard substances).
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ONPEJAEJIEHUE PTYTU B TIPOTAMUMHE CYJIb®ATA PA3JIMYHBIMU
OU3NKO-XUMNYECKUMHU METOJAMU

H.O. Kum, E.A. UBanoBckas, H.E. Kum, A.B. JIurocraen

®dI'bOY BO HI'MY Mun3zopaea Poccuu, Hoéocuoupck, Poccus,
kim_nadial@mail.ru

[IpoBeneHo uccienoBanue MO ONMPEAEICHUIO MPUMECH PTYTH B CyOCTaHIIMHM MPOTa-
MUHa cyibdaTa pa3Iu4YHbBIMM (U3UKO-XUMHUYECKUMH METOAaMHU: (papMakomeHbIM —
MHOTOCTauiiHOe THUTPOBAHHE C JIUTHU30HOM, aTOMHO-3aJCOPOIMOHHOM CIEKTpOMeTpuei
(AAC), peHTreH(payopecueHTHON CHeKTpoMeTpruel u pa3paboTaHHOW HAMU METOAMKON
WHBEPCHOHHON BOJBTaMIIEPOMETPHH.

AKTyaJIbHOCTh HccjiefoBaHusi. [IpoTaMuHBl SBISIOTCS €AMHCTBEHHBIMH Ha CETO-
THAIIHUN JIeHb TpernapaTaMy, HCIOJb3YIOIIMMUCS B MEIHWIMHCKOM MpakTUKe i
HEUTpaIu3aluy renapuHa, IOCKOJIbKY Onaronapsi CHIbHOMY HOHHOMY B3aMMOJAEHCTBUIO
MEXIY TOJIOKHUTENBHO 3apsHKEHHBIM MPOTAMUHOM W OTPUIATENHFHO 3apsDKCHHBIM Tera-
pHUHOM B KpOBU 00pasyercs cTaOuibpHbIN npenunurar [1].

B coBpemenHoli papmanuu akTyaabHO OINpeaeieHHe TOKCHYECKUX BEIIEeCTB, COAEP-
JKaIUXCsl B CYOCTAaHIUSAX OPTaHMYECKOTO MPOUCXOXKACHUS. PTyTh — 0000 TOKCHYHBIH
anemeHT [2]. Llenpio Ka4eCTBEHHOTO aHaNW3a SBISETCA MACHTU(PHUKANNI COCTaBHBIX Ha-
CTel CUCTEMBI, KOJMYECTBEHHOTO — OIpEeNIeHHEe COOTHOUICHUI 3JIEMEHTOB, COCTaBIIS-
fonux BeniectB. O0a MeToJa B mpakTUyeckoi cdepe papManeBTUIECKOH OTPACIH MPH-
00peTaroT Ha CeTOMHANTHUN JeHB Bce Oonbinee 3HadeHue [3]. [Ipu pazpaboTke METOANKH
OTpeNeNeHUsI IPUMECH PTYTH, HEOOX0JUMO OBIO MPOBECTH BATMIJAIIMI0O METOAUKU IS
MOATBEPXKIEHUS TOTO, YTO aHAIUTHUYECKass METOANKa oOeclieynBaeT MoJlydeHne HeooXo-
IMMOM W TOCTOBEpHOH MHPOpManuu 00 00bEKTe aHATN3a U IPUTOIHA JIIS MPAKTHIECKO-
T0 UCITOIL30BaHu [4].

Hess ucciaenoBanusi: onpeaeicHue NPUMECH PTYTH B CyOCTaHIMM MPOTaMUHA CYJb-
¢aTa pa3nMIHBIMA (QU3UKO-XUMUIECKIMH METOJaMH.

MarepuaJjbl 1 MeTObI Hcceq0BaHusA. B xauecTBe 00bEKTa UCCIIETOBAHUS MBI HC-
MOJIb30BaI CYOCTAaHIIMIO IPOTaMHUHA CyJib(ara U TOTOBYIO JIeKapCcTBEHHYIO Gopmy (p-p
IUIsS. MHBEKIMKA ¢ KoHIeHTpanuei 10mr/mi), mpemocraBiennyto OAO «HoBocuOxum-
¢dapm». I[IpomsBoamrens Anbpnc ®Dapmacktotukan HWupgactpu KoJltm, 10-50,
Furukawacho Mukaimachi Nichome, Hida, Gifu, 509-4241, Japan, SInoxus

Hopmartusnas gokymentanus: ®C 001078-211216, 2016, [Iporamuna cyibdar;

1800 rpamm, cepust 515091, 514061, 514111.
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MeToabl HcCaeI0BaAHUSA

1. ®dapmakorneiHplii METO/ ONpeleNieHns] NMPUMECH PTYTH B TNpOTaMUHE Cyibdara —
AKCTPAKIIOHHO-(POTOKOIOPUMETPUIECKAN METOJ, OCHOBaHHBIN HAa WCIOJIB30BAHUH JTUTH30-
Ha JIJIs1 KOJTMYECTBEHHOTO OTIPE/IENIEHISI TaHHOTO >JIEMEHTa B OMOJIOTHYECKIX 00BEKTaX H Jie-
KapCTBEHHOM PaCTUTEIHHOM CHIPbE, YKa3aH Kak OJUH U3 OCHOBHBIX B EBpomeiickoit ®apma-
konee, ['ocynapcrBennoit gapmakonee PO XIII m3panus (ODC.1.2.2.2.0005.15 «PtyTh»),
Mexnynaponuoit @apmakoree (4. Methods for material of plant originy» «2.2.3 Limit test for
heavy metals»), ®apmaxomnee CIIA (30, H® 25 «Dietary supplementsy», <231> Heavy met-
als) [5]. Merox ocHOBaH Ha 00pa3oBaHUM HE PACTBOPHUMOIO B BOJE, HO PaCTBOPUMOTO B Op-
TaHWYECKHUX PACTBOPHUTENSIX JKEJITO-OpaHXKeBOro Komiulekca pTyTh(ll)-moHa ¢ muTH3oHOM.
MaxkcuManbHOE MOTJIOIIEHUE JIydel 3TUM KOMIUIEKCOM Haxoautcs B mpenenax 480-500 Hm.
B cBsi3u ¢ TeM, UTO CIEKTPHI MOTJIOIMIEHHUS AUTH30HA U AUTH30HATOB PTYTH UMEIOT MaKCUMY-
MBI B BUIUMOI 00JIaCTH, MOKHO TIPOBOJUTE (pOTOMETpHUECKOE ONpeeNeHne PTYTH KaK BHU-
3yaJIbHO, TaK U C MIOMOIIIHIO KOJIOPUMETPOB H CIIEKTPO(HOTOMETPOB [6].

2. Meton aToMHO-a0COPOLIMOHHOW CIIEKTPOMETPHM C WHIAYKTUBHO CBSI3aHHOM IUIa3MOM
(MeTon «xomomHoro mapa») [7]. Merog AAC uMeeT XOpOIIyI0 BOCIIPOH3BOJANMOCTD, BEICOKYIO
CENIeKTUBHOCTh, BOBMOXXHOCTh OIpEAEIEeHHs OONBIIOr0 KOJMYECTBA 3JIEMEHTOB, MHHUMAJIBHO
HEOOXOUMBII 00hEM ITPOOBI ¥ CPABHUTEIBHO HEOOJBIITYI0 CTOUMOCTH 000pYIOBaHUsL. [§]

3. PearrenoduryopuctientHas cuekrpomerpus (XRF, POC) — meron ananmsa s ompe-
JleJIeHus KOHIIeHTpanuii 351eMeHTOB 0T Be (Ned) mo U (Ne92) B amamazone ot ppm 10 100%
B Pa3IMYHBIX BENIECTBaX M MaTepuaiax. MeToJl YHHBEpCaleH, TOUeH U UMEET BBICOKYIO
CKOPOCTh M3MEpEeHHil, OCHOBaH Ha 3aBHCHMOCTH MHTEHCHBHOCTH PEHTI'€HOBCKOTO H3JIyde-
HUSI OT KOHLEHTpalUWH dyeMeHTa B oOpasue. [Ipu ucrmonb30BaHUM BOTHOAMCIEPCHOHHBIX
CIIEKTPOMETPOB (PITyOpECIIEHTHOE M3ITyUIeHHE pa3jiaraeTcs B CIEKTpP MPH MTOMOIIH KPUCTa-
JIOB-MOHOXPOMATOPOB, @ 3aT€M, C TOMOIIBIO ETEKTOPOB U CYETHOH IJIEKTPOHUKH, KOIHYe-
CTBEHHO U3MEPSETCS €r0 UHTEHCUBHOCTD. [9]

4. BobTaMIIepOMEeTpUIECKAN aHaJIN3 TPEACTABIIET COOOW TPYMITYy 3IEKTPOXUMUUC-
CKHX METOJOB aHalM3a, II€ MCIIOJB3YIOT MPOLECCH MOMApHU3alMU MUKPO3JIEKTPOAA U IIO-
JMy4aroT MOJISIPU3AIMOHHBIE (BOJBTAMIIEPOMETPHIECKHE) KPUBBIE 3aBUCHMOCTH CHIIBI TOKA
oT HanpsbkeHus. [Ipu nmpoBeneHNN aHANK3a ONPEAEISIOT MOTEHIMAN UHANKATOPHOTO JJIEK-
TpoJa, U3MEHSETCS BO BPEMEHHU JIOCTATOYHO MEJICHHO, & H3MEPSAEMON BEIIUIMHON SBIISET-
CsI TOK, KOTOPBIA TTPOXOIUT Yepe3 WHINKATOPHBIN 371eKTpoa. COCTaBHON YacThIO BOJLTaM-
MIEPOMETPUU SBIISETCS MOJIIporpadus, B KOTOPOU KaK MHIAWKATOPHBIA 3JIEKTPO UCTIOIb3Y-
10T )KHJKAH METaJUIMYECKUI AJIEKTPO B BUIE KAk (Jalle BCero PTYTH), KOTOPHIN BBITE-
kaeT u3 nopsl [10]. Meron oueHb MPOCT B MCIIOJIB30BAaHUM, 00JIaacT BHICOKOW UYBCTBH-
TETBHOCTHIO, XOPOIIEH BOCIIPOU3BOAUMOCTEIO.

Pe3y.ﬂbTaTbl HCCJICA0OBAHUA

CornacHO HOPMAaTHUBHOW JTOKYMEHTAIIMH COJEpXXKaHWE MPUMECH PTYTH B CyOCTaHIINU
MPOTaMUHA JODKHO OBITH <10ppm.

st onpeneneHus pTyTH mo (papMakolleHHOMY METOIy ObLTa MpoBeAcHA MPOOOITOATO-
TOBKa Ui TOJy4deHHs komiuiekca pryTh(I[)-uoHa ¢ ITUTHU30HOM, ONpeneieHHE KOTOPOTro
MIPOBOJMIIH CIIEKTPO(HOTOMETPUIECKIM METOJIOM.
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Tak Kak CIIEKTp UCIBITYEMOTO PACTBOPA, OKUCIUTEIH KOTOPOro MacKHpoBaIuch 80 M
(dopmanbaernga, OONBIIE CXOXK MO KOHQUTYpAlMU CO CHEKTPaMH STAIOHHBIX PacTBOPOB
(oTnnumne — HaOIIOAAeTCs TUIICOXPOMHBIN CIBUT, CIBUT B JIJIMHHOBOJIHOBYIO 00JacTh), IPU
MUHEpaJH3aluy IpoTaMiHa CyIb(ara UCTIOIb30Bajcs GopManbaerua B konnuecTse 80 MiI.
CrieKkTp «MOIHSIICS» TI0 OCH OPAWHAT (OCh ONTHYECKOH IIIOTHOCTH), PACIIONIOKUIICS BBIIIIE
oTpHLATEeNFHOM 00MacTu. XOTs ONTHYECKast IUIOTHOCTh B MAKCUMYyM€ MOTJIOIIEHHS JTUTH30-
HaTa PTYTH ObLIa 9yTh OOJBIIE ONTHYECKOH IIOTHOCTH JUTH30HATA PTYTH 3TaJOHHOTO pac-
TBOpA, COJepKaIIero 15 MKI HOHOB PTYTH, PE3yJIbTaThl CYATATH JOCTOBEPHBIMH HEJB3S.

MeTonoM aTOMHO-3MHCCHOHHASI CHEKTPOMETPHUSI C MHAYKTUBHO CBS3aHHOHM IIA3MOH,
NCII-ADC (MeTon XOJIOAHOTO Tapa) OMpeIeIId, 4TO B o0paslle coiep)KaHWe PTYTH
< 0,5 ppm. IlorpemnocTs onpeaenenus =10%

B pesynbraTte BOJHOIUCTIEPCHOHHOW PEHTTEHOMIYOPECHEHTHON CIEKTPOMETPHH CO-
JiepKaHue PTYTH B cyoctanimu mpotamuaa coctaBuio 0,00001 % macc. mm 0.1 ppm

[To pe3ynbTaraMm MHBEPCHOHHON BOJIBTAMIIEPOMETPHU COJCp)KaHUE PTYTH B oOpasle
coctaBuiio 0.4 ppm.

3akiaoueHue

Pesynbrarel uccienoBaHus MOKa3aiH, 4To (apMaKONEHHBIN METO ONpeAeeHHs PTYTH
(THTpOBaHWE C IUTHU30HOM) OYEHb TPYIJOEMKHH W HE NaeT JOCTOBEPHBIX Pe3yNIbTaToB.
OcrajbHble METOJBI IOKa3allk, YTO COJEpXKaHWE PTYTH B HCCiIeAyeMoM oOpaslie MeHee
10 ppm (4TO COOTBETCBYET HOPMATHBHOH IOKYMEHTALMH) M PE3YJNbTaTbl COMOCTABHMEI.
DTO0 MO3BOJISIET HAM C/IETIaTh BBIBOJI, YTO pa3pabOTaHHBIN HAMH METO]] MHBEPCHOHHOM BOJIb-
TaMIIEPOMETPHH TPOCTON B UCTIOJIHEHHH W MOXET OBITh MCIOJBb30BaH Il KOHTPOJIS Kade-
CTBa MpOTaMUHa Ccyib(]ara Ha coiep KaHne PTYTH.
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BUOTI'PAD®USA

51 pabotaro B oOiactu (hapMaItiy ¥ CHEIUATH3UPYIOCh Ha (papMameBTHIEeCKON XUMHUH.
PaboTtaro mpenongasarenem Ha kadenpe dapmareBTrueckoit xumuun B ®I'bOY BO HIMY
Munzapasa Poccuu ¢ 2016 rona, ropox HoBocubupck. SBistocs acmupaHTOM BTOPOTO TOAa
o0yuenuss HI'MY, criermanbHOCTh — apMarieBTHUeCKass Xumus, hapmakorHozus. O0mactb
MOUX Hay4HBIX MHTEpecoB: dapmanusi, papMaleBTHueckas Xumus, GpapMakorHO3HUs, Opra-
HUYECKas XUMHUSI 1 OMOTEXHOJIOTHUSI.

MERCURY DETERMINATION IN PROTAMINE SULPHATE
BY DIFFERENT PHYSICO-CHEMICAL METHODS

N.O. Kim, E.A. Ivanovskaya, N.E. Kim, A.V. Ligostaev

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

Protamines are currently the only drugs used in medical practice to neutralize heparin
because of strong ionic interaction between positively charged protamine and negatively
charged heparin that forms a stable precipitate in the blood [1]. In modern pharmacy it is
actual to determine the toxic elements (including mercury) in organic substances. The pur-
pose of the qualitative analysis is to identify the components of the system, of the quantita-
tive — to define the ratios of the elements containing in substances. Both analyses are im-
portant in the practical field of the pharmaceutical industry [2]. During developing a method
for mercury determination, we should validate our method to confirm its’ suitable for prac-
tical use [3].

Our aim was to determine mercury impurities in protamine sulphate substance by vari-
ous physico-chemical methods.

Object of the study — protamine sulphate substance provided by “Novosibhimpharm”
factory.

Methods of the study

1. Pharmacopoeial method for determining mercury impurities in protamine sulfate — an
extraction-photocolorimetric method with following detection by spectrophotometry.

2. The method of atomic absorption spectrometry with inductively coupled plasma (cold
vapor method).

3. X-ray fluorescence spectrometry (XRF, XRF).

4. Stripping voltammetry.
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Results of the study

According to the regulatory documentation, mercury content in the protamine sulphate
substance should be < 10 ppm.

To determine mercury content by pharmacopoeial method it is necessary to obtain a
complex of mercury(Il)-ion with dithizone, which than detected by spectrophotometric
method. Spectrum of the test solution is more similar to the spectrum of the reference solu-
tions. As the test spectrum maximum of mercury dithizonate was slightly higher than the
reference optical density of mercury dithizonate containing 15 pg of mercury ions, the re-
sults cannot be considered reliable.

Atomic absorption emission spectrometry with inductively coupled plasma (cold vapor
method) determined that our sample had mercury content of < 0.5 ppm. The error of deter-
mination is = 10%.

As a result of wave dispersive X-ray fluorescence spectrometry, the mercury content in
the protamine substance was 0.00001% by weight or 0.1 ppm

Stripping voltammetry showed mercury content in the sample 0.4 ppm.

The results of the study showed that the pharmacopoeial method for mercury determina-
tion is very laborious and have noreliable results. Other methods showed that mercury con-
tent in the sample is less than 10 ppm and the results are comparable. This allows us to con-
clude that stripping voltammetry (method developed by us) is simple to perform and can be
used to control the quality of protamine sulfate for mercury impurities content.
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MO PUIIUPOBAHHBIN ATIOMUHUEM KAOJUHUT
B KPEKMHI'E BAKYYMHOI'O I'A30J151 U CMECH ET'O C MA3YTOM

O.K. Kum, JL./I. Boaxosa, H.A. 3akapuna

Hucmumym monnuea, kamanusza u nekmpoxumuu um. /I.B. Cokonvckozo,
Anmamot, Kazaxcman,
kimolya82@mail.ru

ITokazana Bo3moxuocTh mpuMeHeHust HLaY u HCeY neonuTcoaepkanmx KaTtaan3aTo-
POB Ha OCHOBE MOAU(MDUIIMPOBAHHOTO ATIOMHHHEM KaOJIMHUTA B KPEKUHTE CMECH MasyTa
(30%) ¢ BI' (70%) u BI' [IHX3 ¢ MmakcuMallbHBIMH BBIXOaMU OCH3MHOBOM (ppakunu 26.0%
n nérkoro razoins 37.9%. OnpeneneHsl (pU3NKO-XUMHYECKHE XapaKTEPUCTUKU KaTajw3a-
TOPOB, YIJICBOJIOPOIHBIN COCTaB OCH3MHOB KPEKUHTa U ra30Boi (ha3bl.

W3BecTHO, 9TO OCHOBHBIMH 3a/lauaMu HedTenepepadaThBaroNMIel MTPOMBIIUIEHHOCTH B
MOCJICIHEE BPEMsl SIBJISIIOTCS yBEJIIMYCHHE 00BEMA MOJydaeMbIX HE(PTEIPOIYKTOB M TOBBI-
IICHUE MX Ka4eCTBA C MCIIOJIb30BAHUEM TSDKEJIOTO M OCTaTOYHOTO HE(TSHOTO ChIphbs [1-3].
Pemenne »Tux 3ama4d, KpoMe TOTO, CBA3aHO C MPUMEHEHHUEM HEJIOPOTHUX M JOCTYITHBIX MaTe-
pHATIOB B Ka4eCTBE KOMIIOHEHTOB KaTaan3aTOPOB KPEKHHTA U APYTUX TPOIECCOB [4].

B npeacrasnennoit pabote nposeneno onpeneneHue akrusHoctd 15% HCeY u HLaY-
[IEONUCOEePKAMUX KaTaInu3aTOPOB B KPEKWHTE BaKYyMHOTO Ta30MIIsl U CMECH €ro ¢ Ma3y-
TOM C HCIIOJI30BaHUEM MOJUPHUIIMPOBAHHOTO ATFOMHHNEM TPUPOAHOTO KaonnHuTa Ilasio-
nmapckoit oomactu Kazaxcrana (I1K).

ITo naHHBEIM peHTTeHOMIYOPECHEHTHON CIEKTPOCKOIMH UCXOMHBIM KaOIMHUT COAEp-
xut (% macc.): Si0, — 59.52, K,0 - 0.1, CaO 0.1, Na,O — 0.18, MgO — 0.08, Al,O; — 74.86,
TiO, — 1.25, Fe,0; — 3.83.

Meronom PDA nokazana KaOJTMHUTOBAs MPHUPOAA MUCIOJIB30BAHHON TIIMHBI. Y AeNbHAS
nosepxHocTh nexomHoro K cocrapnser 20.2 M*/r, uncio mesonop — 87.0%. KucnorHocTs
KOHTaKTa coctapisieT 43.8 MkMoabNH3/T ¢ comepkanuem cnadbix k.11 47.8 u 45.2%.

MonuunupoBaHie aTlOMUHUEM MPOBOIMIIA BBEJCHHEM TUAPOKCOKOMIUICKCA aTFOMU-
HUS C UCXOOHOW KOHLEHTpanueil 2,5 MMOoib AI**/r xaonunura. BBenenue amroMuHUS U
HLaY- neonuta npuBour K pocty Sy, 10 90.1 M/T' U TIPAaKTHYECKH HE MEHSET YHCIIO0 ME3-
ornop — 85%. KUCIOTHOCTh KOHTaKTa IIpU MOAUMDUIIMPOBAHUH ATIOMUHUEM BO3pPAcTaeT J0
110 mxmonsNH3/T. Yneno cunmbHBIX K.11. Bo3pactaeT 1o 15.1%, cpennux k.1t 1o 50.3%.

IIpuroroiennsie Ha ocHOBe Al(2.5)[IK+HLaY m Al(2.5)IIK+HCeY xkaTamm3aTops
ObpUIM HCTIBITaHBl B KpekuHre yTspkenéunoro BIT mpu 500 u 550 °C. B tabin. 1 mpuseneHs!
pe3ynbTaThl kKpekunra BI' [THX3 ¢ konnom kunenus 534 °C.

HLaY u HCeY neonutconepxamue katanu3atopbl Ha ocHoBe Al(2.5)I1K mokazanu mo-
CTAaTOYHO BBICOKHIC BBIXOIBI Ta30BOM (Da3wl M Jierkoro razoisis. Camoe OOJbIoe comeprxKa-
Hue razoBoii (aszel ormeueno y HCeY-conepxamiero oopasma mpu 550 °C — 23.5%, nerkoro
rasonns y HLaY-kontaxra mpu 500 °C 36.2%.
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Tabmnuma 1

Kpexunr BI' ITHX3 na Al2.5)ITIK+HLaY u Al(2.5)ITK+HCeY npu 500 u 550 °C

Al(2.5)IIK+HLaY Al(2.5)IIK+HCeY
HanmeHoBaHue npoaykToB
500 °C 550 °C 500 °C 550 °C

las 10.2 15.6 11.7 23.5
Bensun (o 205°) 21.4 15.3 16.8 19.9
Koxc 2,0 2,0 6.0 3.0
Jlérkmii razoiins(205° — 350 °C) 36.2 33.7 332 26.0
Tsoxénplit ra3oian 28.2 314 343 25.6
[MoTepn 2.0 2.0 2.0 2.0
Kongepcus 69.8 66.6 67.7 72.4
CyMMa CBETJIBIX IPOTYKTOB 57.6 49 50.0 45.9
OKTaHOBOE YHUCIIO 81 81 79 79
Uroro 100 100 100 100

Kpekunr cmecu BT (70%) u ma3yra (M-100) (30%) Obu1 mpoBeieH Ha TEX K€ KaTalu-

3aropax (Tabi. 2).

BBenenne ma3yTa nIpuBOIUT K pocTy Bbixoaa kKokca 1o 8% na Al(2.5)IIK+HLaY u ra-
30BO# (a3pl. OTMEUEeHO HeOONbIIOe yBEIWYCHHE BBIXOJAa OCH3MHA W JIETKOTO Ta30MIIs.
AxtuBHocTh HLaY conmepxamiero xkontakra mnpu kpekunre BI' u ero cmecu ¢ mazytom

HEeCKOJIbKO BbIe aktuBHOCTH HCeY-comepikamero Karaan3aTopa.

Ha npumepe

Al(2.5)ITK+HCeY karanuzaTopa MOKa3aHO, YTO MPH YMECHBIICHHH O00BEMHON CKOPOCTH
mojgavyu CheIpbs OT 1.5 gac! 10 0.7 uac’ pacTyT BBIXOABI Ta30oBoul ¢asel (10 39.8%
mpu 550 °C) u merkoro razoins (mo 37.9% mpu 500 °C). KonmdecTBo kKokca mpu 3TOM

CHHXXKACTCA.

Tabmnuma 2

Kpexunr cmecu BI'tmaszyt ITIHX3 na Al(2.5)IIK+HLaY u Al(2.5)ITIK+HCeY npu 500 u 550 °C

Al(2.5)IIK+HCeY Al(2.5)ITIK+HLaY
HaumenoBanue npoayKToB ©=0.7 uac™ ©=1.54ac” ©=1.54ac”
500 °C 550°C | 500°C | 550°C 500 °C 550 °C
a3 16.5 39.8 10.5 26.8 12.1 223
Benzun 14.0 10.5 24.5 18.4 26.0 20.2
Koxe 6.0 3.0 8.0 4.0 7.2 5.1
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Oxonuanue Tadi. 2

Al(2.5)IIK+HCeY Al(2.5)[IK+HLaY
HaumenoBaHnue npoayKToB ©=0.7 uac™ ©=1.54ac” ©=1.5gac”
500 °C 550°C | 500°C | 550°C 500 °C 550 °C

Jlerkwuii ra3oiib 37.9 28.1 33.7 25.0 36.5 27.8
Tspxenslil ra3oiiab 23.6 16.6 23.3 25.8 16.2 22.6
[orepu 2.0 2.0 2.0 2.0 2.0 2.0
Konsepcust 74.4 81.4 76.7 74.2 81.8 75.4
CyMMa CBETJIBIX IPOIYKTOB 51.9 38.6 58.2 43.4 62.5 48.1
OKTaHOBOE YHCIIO 78 78 79 78 80 80
Hroro 100 100 100 100 100 100

OO6pazoBaHue AOCTATOYHO BHICOKHX KOJIWYECTB Ta30B OMPEICISICTCS, MO-BUIUMOMY,
npucyTcTBueM 1eonuta. CocraB razoBoi ¢asel (C, - C4) ompeesieH U MpeJCTaBlICH B
Tao. 3.

Tabmuna 3
CocraB razosoii ¢pa3sl npu kpexunre Ha Al(2.5)I[IK+HCeY
BI' BI'+masyr
Yraesogopon
500 °C 550 °C 500 °C 550 °C
2Ci-C, 50.9 56.8 51.4 45.8
W3 Hux sTunex 11.7 20.6 12.5 13.4
C5-Cy 354 35.5 34.8 25.1
W3 Hux nponuinex 15.1 19.5 14.3 11.6
M300y THJICHBI 4.6 53 34 6.0
>Cs 7.5 14.3 8.4 25.7

B cocras razosoii a3t Ha HCeY- comepskamem koHTakTe npu kpekunre BIT Bxomsar
nerkue C,-C, ankensr 45.4% mpu 550 °C, 31.4 % npu 500 °C. bauskue pe3ynbTaTsl MOIY-
yeHsl Ha HLaY- conepxaimem karanuzatope. Ilpu kpekunre cmecu BI' u mazyta Ha HCeY
coJlepKallleM KOHTaKTe cojepxkaHue Jerkux ankeHoB 31.0% mpu 550 °C, 30.2% mpu
500 °C.

IIpu xpexunre na HLaY -nmeomutHoM kartanm3atope npu 500 °C comepxkaHUE CyXOro
raza cocrasiseT 60.2%, Ha pomo stmiena npu 550 °C npuxoautcs 22.7% nerkux C,-Cy
aJIKEeHOB — 46.1%.

YTIeBogopoAHBIE COCTABhI MOTYYCHHBIX OCH3MHOBBIX (DpaKIUil MPUBEACHBI B Ta0II. 4.
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Tabmnuwua 4

YrieBoaopoaubie cocTaBbl 0eH3uHOBOI ppaxuun kpekunra BI' [THX3 u ero cmecu ¢ mazyTom
Ha Al(2.5)[IK+HLaY u Al2.5)IIK+HCeY

Karanuzarop Al(2.5)[IK+HLaY Al(2.5)[IK+HCeY

Ceipné BI BI BI'+mazyt
Temneparypa 500 °C 550°C | 500°C | 550°C | 500°C | 550°C
YrieBogopoibt

IMapadunsr 13 6.0 6.9 5.6 8.5 6.9
W3zonapadunsl 16.8 28.2 13.9 16.7 16.5 16.8
ApOMaTHYECKHE YTIEBOAOPOIBI 14.1 19.6 37.3 34.1 32.8 38.8
Hadrenst 15.2 11.8 10.9 12.7 11.6 10.0
Oneduns 43.5 342 31.0 30.7 30.6 27.5

B cocraBe O6ensuna Ha Al(2.5)[IK+HLaY karamuzarope npu 500 °C oTMEUYEHO MOBBI-
HIEHHOE colepkaHue oje@uHOB, KoTopoe cHikaercs mpu 550 °C. C pocToM Temmeparypsl
YBETMYMBAIOTCS BBIXOZBI M3omapaguaoB oT 16.8 1o 28.2% u apoMaTHUECKUX COeIUHEHHH
ot 14.1 no 19.6%. Ha Al(2.5)IIK+HCeY karanuzatope npu kpekunre BI' u ero cmecu ¢
Ma3yTOM COCTaBbl OCH3WHOB JOBOJBHO Onm3ku. CopepikaHue OJEPHHOB B HUX MEHBIIE,
gem Ha Ha Al(2.5)[IK+HLaY karanmuzarope, apoMaTH4eCcCKUX yrieBOJOPOIOB OOJIBIIIE.

Ha ocHOBaHNYM TPOBEJIEHHOTO HCCIICIOBAHHUS MOKHO CHEIATh BBIBOJ O BO3MOXKHOCTH
NPUMEHEHUS LEOIUTCOACPKALINX KaTalu3aToOpOB C HMCIOJIb30BAHHMEM NPUPOIHBIX KaONH-
HHUTOB B KPEKHHI€ CMECH BaKyyMHOTO T'a30iiIsi C Ma3yTOM C IOJyY€HHEM JOCTaTOYHO BBI-
COKHMX BBIXOJIOB Ta3a, OCH3MHA U JITKOTO Ta30MIIs.

Paboma svinonnena npu noooepoicke cpanma MOH PK AP051320064.
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BUOTI'PAD®USA

A, Kum Onbra KnementseBHa, paboTaio B 007aCTH KaTalu3aToOpOB MPOIECCOB HedTe-
1epepaboTKH U CHEUUAIN3UPYIOCHh 10 TeMaM: KaTAIUTHYECKUH KPEKHHT U (POTOKATaIUTH-
YEeCcKOe pa3loKeHHe cepoBogoponaa. Paboraro BenymuM HaydHbIM COTpyAHUKOM B MHcTu-
TyT TOIJIMBA, KaTtanu3a u anexkrpoxumud uMm. J1.B. Cokonbckoro (Anmarsr). Kanaugat xu-
Muyeckux Hayk ¢ 2010 roxa.

MODIFIED ALUMINUM KAOLINITE IN THE CRACKING OF VACUUM
GAS OIL AND ITS MIXTURE WITH THE MAZUT

O.K. Kim, L.D. Volkova, N.A. Zakarina

Institute of Fuel, Catalysis and Electrochemistry. D.V. Sokolsky, Almaty, Kazakhstan,
kimolya82@mail.ru

Recently, the main tasks of the oil refining industry are increasing of the volume of pe-
troleum products obtained and improvement of their quality using heavy and residual oil
feedstock [1-3]. These tasks can be solved using cheap and affordable materials as compo-
nents of cracking catalysts and other processes [4].

In the work, the activity of 15% HCeY and HLaY-zeolite-containing catalysts in the
cracking of vacuum gas oil and its mixture with mazut was determined with using of modi-
fied natural kaolinite of Pavlodar region of Kazakhstan (NK) by hydroxo complex of alu-
minum with initial concentration of 2.5 mkmol Al ** /g.

According to X-ray fluorescence spectroscopy, the initial kaolinite contains (wt.%):
Si0; - 59.52, K,0 - 0.1, CaO 0.1, Na,O - 0.18, MgO - 0.08, Al,O; - 74.86, TiO, - 1.25,
F6203 - 3.83.

The kaolinite nature of the clay used has been proved by XRD. The specific surface of
the original NK is 20.2 m*/ g, the number of mesopores - 87.0%. The acidity of the contact
is 43.8 umol NH?/g with the content of weak a.s. 47.8 and 45.2%.

The introduction of aluminum and HLaY-zeolite leads to increase in the Sy, to
90.1 m*/g and practically does not change the number of mesopores - 85%. The modifica-
tion of contact by aluminum leads to increase in the acidity to 110 pmol NH?/g. The num-
ber of strong a.s. increases to 15.1%, medium strength a.s. to 50.3%. The highest content of
the gas phase is observed for the HCeY-containing sample at 550 © C - 23.5%. The highest
content of light gas oil is observed for the HLaY contact at 500 ° C - 36.2%.

The introduction of mazut leads to an increase in the coke (up to 8%) and the gas phase
yields for Al (2.5)NK + HLaY. A slight increase in the yield of gasoline and light gas oil
was noted. The activity of HLaY containing contact in the cracking of VG and its mixture
with mazut is slightly higher than the activity of the HCeY-containing catalyst.

The composition of the gas phase of the cracking of VG on the HCeY-containing con-
tact includes light C,-C,4 alkenes 45.4% at SSOOC, 31.4% at 500°C. Similar results were ob-
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tained on the HLaY-containing catalyst. In the case of cracking of VG and mazut mixture
the content of light alkenes is 31.0% at 550°C and 30.2% at 500°C for HCeY containing
contact. The dry gas content is 60.2% at 500°C, the yield of ethylene is 22.7% at 550°C and
light C,-C, alkenes - 46.1% for the HLaY- zeolite containing catalyst of cracking.

In the composition of gasoline on Al(2.5)NK+LaY catalyst at 500°C an increased con-
tent of olefins is noted, which decreases at 550°C. With increasing temperature, the yields of
isoparaffins increase from 16.8 to 28.2% and aromatics from 14.1 to 19.6%. For
Al(2.5)NK+HCeY catalyst of the cracking of VG and its mixture with mazut the composi-
tions of gasoline are quite close. The content of olefins is less than for AI(2.5)NK+HLaY
catalyst, the aromatic hydrocarbons are higher.

It can be concluded that the zeolite-containing catalysts based on natural kaolinites can
be used in cracking mixture of vacuum gas oil and mazut for fairly high yields of gas, gas-
oline and light gas oil.

This work was supported by a grant of the Ministry of Education and Science of the Re-
public of Kazakhstan (project no. AP05132064).
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YJIYUYLIIEHUE YIIPABJIEHUA BOJHBIMU PECYPCAMMU
B IO’JKHOM KAPAKAJIITAKCTAHE

C.P. Kum', M.]. Xaamup3aepa', A.T. CanoxuuinHoB'

1 .
TawkenmcKuili UHCHUMYH UHMCEHEPOS UPPULAUUU U MEXAHUAUUU
cenvckozo xozaiicmea, Tawkenm, Y3oexucman,
sergey.kim0212@gmail.com

Cenbckoe X034HUCTBO SABISETCA BEAyIIeH OTpacibio B SKOHOMUKe Pecrybnukn Y30eku-
cTaH, Ha KoTopoe npuxoautcs 35 % BBII, u 45% 3ansaroctu HaceneHus B CENbCKON MeCT-
HocTH. Knumatnueckue ocoOeHHOCTH OOYCIOBIMBAIOT PAa3BUTHE 3EMIICACIHS TOJBKO Ha
OCHOBE UCKYCCTBEHHOTO opomeHus. IIpn aToM, opomaemoe 3eMilefieNne sIBISETCS BEICOKO-
NPOLYKTUBHBIM U 3 (EKTHBHBIM HAPABICHUEM CEIbCKOXO3SMCTBEHHOTO MPOU3BOJCTBA.
HauGonee Ba>KHOH CeNbCKOXO3IHCTBEHHON KyJIbTypOH ABISIETCS XJIOMYATHHUK, HA JTOJIO KO-
TOPOTO MPUXOANUTCS 0K0JI0 50% TOXOZOB OT AKCIOPTA.

Hens wuccnemoBanusi: [loBplmeHne 3¢ (GEKTHBHOCTH CHCTEMBl BOJIOMONAYH, BOIO-
00ECUCHHOCTH M CHH)KEHHE 3aBHCHMMOCTH OT MAIIMHHOrO opouieHus 3emenb FOxHoro Ka-
paxasIaKcTaHa.

Martepuansr: Tepputopus FOxuoro Kapakanmakcrana (FO.K.) pacnonoxxena npumepHo
B 130 kM K t0ro-BocTOKYy OT ropona Hykyca cromuusl PecriyOnuku Kapakanmnakcrad u oko-
710 20 KM K CeBepy OT Topo/ia YpreHd CTONHIBI X0pe3MCKON 001acTy.

Opormnaemas wiomaas FOxuaoro Kapakanmnakcrana okosio 100 TeIC. Ta U 00CTyKHUBaeTCs
CHCTEMON KaHaJloB, B KOTOpbIE IMOMafaeT Boja U3 TysIMYyIOHCKOTO BOJOXpPAHMWIHUILA Yepes3
ITpaBoOepexHBIN KaHAI 1 HACOCHBIMU CTAHLIMSIMU, PACIIOJIOKEHHBIMH BAOJb PEKH AMyIaphbs.

TysMyroHckoe BoaoxpaHuiuiie noctpoerHo B 1980 roxy. Ilocie cTpoutenbcTBa BOJIO-
xpanwiiia B 1991 roxy OblT mOCTpOEH, BBeIeH B AKCILTyaTanuio [IpaBoGepexHblit KaHal ¢
TIPOEKTHBIM pacxooM B 200 M’/c U MOcie 4ero Bomo3adop cTapoil cucteMbl kaHana Ilax-
TaapHa OCYILECTBIISUICS U3 3TOr0 KaHaa.

Oporraemeie 3emiin bepynuiickoro, TypTKyIbCKOro U DIUTMKAIWHCKOTO pafOHOB MOJTY-
YaloT BOLY U3 pekr AMynapbs B pazmepe 100% B kanans ypoBHst ABII (accounanus Bogo-
MOJIb30BaTENC) MPH MOMOIIM MOJKAaYKH HACOCAMHU PACIIONIOKEHHBIMH Ha peKe, U3 HUX
50% BO BHYTpPUXO3SHCTBEHHBIE KaHAJBl OTBOIUTCS camoTekoMm, u 50% moakaumBaercs
HacocaMH BTOPOI0 MOIbEMA.

B cymectByromem nonoxenuu KIIJ[ cucremsl kananos FOxxnoro Kapakanmakcrana co-
crasiser 0,49.

PaGoTta HacocoB 3aBHCHUT OT YPOBHS BOJABI B peke AMyJIaphs, 4TO HE MO3BOJIIET B Tpe-
Oyemoe BpeMst 1 B HEOOXOJIMMOM KOJIMYECTBE MONy4yaTh BOLY Ha OpOLICHHE 3eMenb bepy-
HUMCKOTO paioHa.

Juist monaepskaHust YPOBHS BOJBI , HEOOXOMMOTO JJIsl pabOTHl HACOCOB B peke AMyza-
pbst Tpebyercs copoc Bogb! ¢ TySIMyKOHCKOro BOZOXpaHHIMIIA o0beMoM 0T 500-600 m'/c,
YTO cocTaBiser 1,6 Mip. M3/1“0,£[.
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B cBsi3u ¢ 3THM TOsSBHIach HEOOXOAMMOCTH 3a00pa BOJBI Ha OPOIICHUE BCEX 3EMEIb
IOxnoro Kapakammakcrana n3 TysmytoHckoro I[IpaBoOepexHOro KaHaia IyTEM CTPOH-
TETBCTBA OCTOHHOTO KaHaima ByCTOH, KOTOPBIH IMO3BOJHUT MOJATh BOAY 0€3 MPUMEHEHHS
HAacoCOB Ha TeppuTopuio 6omnee 80% ruIomann OpomaeMbIX 3eMelb.

Bo Bpems cTpouTenbcTBa M TOCIEMyIOMIEH peanu3aliy KaHala bycTOH, OCHOBHBIMH
WHAWKATOpPaMH XapaKTepU3YIOIie BO3EHCTBHUS Ha OKPY)KAIOIIYIO Cpeay OYAYT SIBIATHCS:
1. Bomomonbk3oBatenu, obecrieueHHbIC HOBBIMU/YIYUYIICHHBIMA U JIPCHAKHBIMHU YCIyTaMH;
2. CHIXEeHHE €KerofHbIX OMKETHHIX pacxonoB U pacxonoB ABII (Accomumamus Bomo-
MOJIb30BaTelIel) Ha MalTuHHOE opoieHue; 3. Yydamenue coopoB ABII mis mokpeIThs pac-
xo70B Ha DuO (Okcruyararust u oocinykuBanue); 4. [lnomanu odecneuennsie Mull (Up-
puranus 1 IpeHax) yciyramu yiaydiieHHbIMY; 5. CokpanieHne noTpeOIeHNUs YHEPTHH.

I/IHIIHK&TO[)I)I MOHHMTOPHUHI'A U OCHKH

I/IH,I[I/IKaTOpr MOHHUTOPHWHI'A U OLICHKH

Koneunas
LEeIb

HNupuxaTopsl Enun.
PE3YJIBTAaTOB IPOEKTA Uzm.

1 rox
2 rox
3roxg
4 ron
5roxn
6 rox

Boponons3oBarenu, — obeciie-
YeHHbIe HOBBIMH/ymy4mieHHBI- | Kom-8o | O | O | 5000 | 17000 | 31000 | 38000 | 41000

MU U IPEHAKHBIMU YCIyraMu

CHMKEHUE EXKEroJHbIX O ojI-
JKETHBIX pacxomoB U pacxonos |[Ipoment| 0 | O 0 0 0 80 80
ABII Ha MammuHHOE OpOIIIEHUE

VYiyumenune coopoB ABIT ms Tpouent| 0 | 0 0 0 0 50 50
HOKPBITHA pacxonoB Ha Du0

Tnomam obecnenennnie Mull| o\ o | o | 10000 | 40000 | 57000 | 70000 | 75000
yCﬂyraMI/I yﬂquHCHHI)IMI/I

Cokpaienne noTpeOiIeHus
SHEPrHU

MBr/a | 0 | O 0 0 0 30000 6000

BriBogsr:

B pesynbraTe ocymiecTBIeHHS MEPONPUATHH (ITOBBIIICHHS BOJAOOOECIICUEHHOCTH HBIHE
OpOITIAeMBIX 3e€MeIh W BOCCTAHOBJICHHS JIETPATUPOBAHHBIX 3€MEh) 0KHAACTCS MOIYICHHE
CIEYIOLINX BBITOJl OT MPOEKTA!

1. mpupoCT AOMOIHUTEIHHOM BaJIOBOI NPOAYKIIUI

2. yBEJIMUEHHUE KauecTBa NaXOTHBIX 3€MEJlb

3. COKpaIeHHE eKErOTHBIX YKCILTYyaTallMOHHBIX 3aTPaT M0 HACOCHBIM CTAHITUSM

4. ynydiieHus SKOJIOTUH U OKPY>KaIOIEel Cpeibl Ha IPOSKTHOM 30HE
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BUOTI'PAD®USA

S, Kum Cepreii PoGepToBuy, paboTaro B 00J1aCTH OXPaHbl OKPYKAOIIEH CPe/bl B CEllb-
CKOM U BOJTHOM XO3SICTBE U CIIELUATIH3UPYIOCh Ha U3Y4YEeHHE BOAOMOTPEOICHUS 1 3aCOICH-
HOCTH TIOYBEHHBIX pecypcoB. Paboraro CrmemmamucToMm 1o dKoioruu B kommanuu 00O
“NBT”, V36ekucran, TamkeHt. SBngtochk nokropanToM 2ro kypca npu TUMMMCX (Tarm-
KCHTCKAHA WHCTHTYT WHKECHEPOB HUPPUTAllMd W MEXaHU3alluh CEIIbCKOTO XO3S1CTBA),
HaTpaBJICHHUE - YKOJIOTUS U OXpaHa OKpyXkaroiei cpenbl. O0IacTh MOMX Hay4YHBIX UHTEpE-
COB BKJIFOYAET: 3acCOJIeHHE I0YB, M3MEHEHWE KJIMMAaTa, BOMHBIA NeUINT, PalOHAIBEHOE
WCIIOJIb30BaHKE BOJHBIX PECYPCOB, HPPHUTALHsI, CENBCKOE XO3SHCTBO, arpOTEXHOJIOTHH, ar-
POHOMUISL.

SOUTH KARAKALPAKSTAN WATER MANAGEMENT
IMPROVEMENT PROJECT

S.R. Kim', ML.I. Khalmirzaeva', A.T. Salohiddinov’

'Tashkent Institute if Irrigation and Agricultural Mechanization Engineers,
Tashkent, Uzbekistan

Agriculture is the leading sector in the economy of the Republic of Uzbekistan, which
accounts for 35% of GDP, and 45% of employment in rural areas. Climatic features deter-
mine the development of agriculture only on the basis of artificial irrigation. At the same
time, irrigated agriculture is a highly productive and effective direction of agricultural pro-
duction. The most important crop is cotton, which accounts for about 50% of export ear-
nings.

Objective of the study: Improving the efficiency of the water supply system, water ob-
servance and reducing dependence on machine irrigation of the lands of South Karakalpak-
stan.

Materials: The territory of South Karakalpakstan (Yu.K.) is located about 130 km south-
east of the city of Nukus, the capital of the Republic of Karakalpakstan, and about 20 km
north of the city of Urgench, the capital of the Khorezm region.

The irrigated area of South Karakalpakstan is about 100 thousand hectares and is served
by a system of canals into which water from the Tuyamuyun reservoir flows through the
Right-Bank Canal and pumping stations located along the Amudarya River.
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Tuyamuyun reservoir was built in 1980. After the construction of the reservoir in 1991,
the Right-Bank Canal was built, put into operation with a design flow rate of 200 m3 / s and
after that the old Pakhtarna canal system was taken from this canal.

Irrigated lands of Beruniysky, Turtkulsky and Ellikalinsky districts receive water from
the Amu Darya River at a rate of 100% to WUA level channels (water users association)
using pumping pumps located on the river, 50% of which are diverted to intra-farm canals
by gravity, and 50% pumped by second-lift pumps.

In the current situation, the efficiency of the canal system of South Karakalpakstan is
0.49.

The operation of the pumps depends on the water level in the Amu Darya River, which
does not allow water to be irrigated for land in the Beruny district at the required time and in
the required amount.

To maintain the water level required for the operation of pumps in the Amu Darya Riv-
er, water is required to be discharged from the Tuyamuyun reservoir with a volume of 500-
600 m3 / s, which is 1.6 billion m3 / year.

In this regard, it became necessary to irrigate all the lands of Southern Karakalpakstan
from the Tuyamuyunsky Right Bank Canal by building a Buston concrete canal, which will
allow pumping water to more than 80% of the irrigated land without using pumps.

During the construction and subsequent implementation of the Buston Canal, the main
indicators characterizing environmental impacts will be: 1. Water users provided with new /
improved and drainage services; 2. Reduction of the annual budget expenditures and ex-
penditures of WUA (Water Users Association) for machine irrigation; 3. Improvement of
WUA fees to cover O & M costs (Operation and maintenance); 4. Areas provided by I & D
(Irrigation and drainage) services improved; 5. Reducing energy consumption.

Indicators of monitoring and evaluation

Indicators of monitoring and evaluation

Final

> > > >
- N @ = Goal

5y
6y

Project Results Indicators Unti

Water users provided with
new / improved and drain-| Number 0 0 5000 | 17000 | 31000 | 38000 | 41000
age services

Reduction of annual budg-
et expenditures and WUA

0,
expenditures for machine % 0 0 0 0 0 80 80
irrigation
Improving WUA Fees for o 0 0 0 0 0 50 50

Charges
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Table end
Indicators of monitoring and evaluation
Project Results Indicators Unti > :,‘ : ;‘ :; \Z‘ Final
Goal
Areas provided with Ha 0 | 0 | 10000 | 40000 | 57000 | 70000 | 75000
improved I & D services
Reduced energy mWh | 0 | 0 0 0 0 | 30000 | 6000
consumption
Conclusions:

As a result of the implementation of measures (increase of water availability of currently
irrigated lands and restoration of degraded lands), the following benefits from the project are
expected:

1. increase in gross gross output

2. increasing the quality of arable land

3. reduction of annual operating costs for pumping stations

4. improving the ecology and environment in the project area

REFERENCES

1. S. Rudny, B. Buziboev, and others. A project to improve water management in South Kara-
kalpakstan. Feasibility Study, Tashkent, 2015.
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KN3Hb B TEMHOTE: HEMEPTHUHBI KYPUJIO-KAMYATCKOI'O )KEJIOBA

H.E. IossikoBa', A.B.Yepnpimies'”

'Hayuonansnuuii HAYYHBLI YeHmp MOPCKOU duonozuu /JanbHegocmouHo20 omoeenus
Poccuiickoii akademuu nayk, Hncmumym éuonozuu mops
um. A.B. Kupmynckozo, Braousocmok, Poccus,
nila.polyakova@gmail.com
zﬂaﬂbneeocmouubtﬁ eoepanvhuiii ynueepcumem, Baaoueocmox, Poccus,
nemerteal 969@gmail.com

[IpencraBiensl gaHHBIE O TTyOOKOBOAHBIX HEMEPTHHAX, OOHAPY)KCHHBIX B XOJE MEXK-
nyHaponHoi sxcnequnuu KuramBioll 8 Kypuno-Kamuarckom xeno6e B 2016 rogy. Moure-
KYJIIPHO-(DUITOreHEeTHUECKUH aHaNN3 MO3BOJIMI YCTAHOBUTh TAKCOHOMHYECKOE ITOJIOKEHHE
HOBBIX U HEOIMCAHHBIX BHUIOB M BBIABHHYTH I'MIIOTE3Y O IMPOUCXOKICHUH aOMCCANBHBIX H
ybTpaaduccalbHBIX HEMEPTHH.

Kypuno-KamuaTckuii xeno6 — OkeaHHIecKHii 5ke00 B ceBepo-3anaaHoi yactu Tuxoro
OKeaHa, MPOCTHPAIOIIUNCS OT IOr0-BOCTOYHOTO MoOepexnbs KamuaTku mo SmoHCKoOro *Ke-
700a K BOCTOKY OT XOKKaiJ0 mapajuienbHo nenouke Kypunbckux octpoBoB. JKenod ObLi
chopmupoBan 70-80 mitH. JieT Ha3az 30HOH CyOayKmmu, KoTopas coznana Kypunbckue oct-
poBa, a Takke KamuaTckyro BynmkaHudeckyro myry. JnmHa xenoda oxomo 2000 kM, mmpuHa
20-60 kM. MakcuMmanbHas riiyouHa coctaBiser 9717 m (puc. 1).

e

Kypuno-Kamuatckuin xenob

Puc. 1. Kypuno-Kamuarckuii xxeno0
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[eperie uccnenoanus ¢paynsl Kypuno-Kamuarckoro xenoda ObUH MPOBEICHBI COBET-
cknmu yaeasiMa Ha HUC «Butsse» ¢ 1949 o 1966 rT., B pe3ynbprare 4ero OBUIH IMOTYYEHBI
CCHCAIIMOHHBIE PE3YJIbTAThl O KUBOTHBIX, HACCIAIOUINX TJYOUHBI CBBIIIE 6 KM. BbUTO OmM-
CaHO MHOXXECTBO HOBBIX JIJI1 HAYKU BUJIOB )KUBOTHBIX U3 Pa3HBIX TUIOB, OJHAKO HEMEPTHUH
Cpeau HUX He OBLIO.

B HacTosIieM mcclieZIOBaHWW TIPEACTABICHBI JaHHBIE O TITyOOKOBOJHBIX HEMEPTHHAX,
oOHapyKeHHBIX B Xoze MexkayHapoaHoil skcneaunym KuramBioll Ha OopTy Hemerkoro
cynHa 'Sonne' B Kypmmo-Kamuarckom xenmobe B 2016 romy. Dkcneaunus cTalla 4acThIO
MacmTabHOTO MPOeKTa Mo M3y4YeHHI0 MupoBoro okeaHa. Llempro ATOH 3KCHIEAUITNE OBLIO
U3y4eHHEe abuccanbHOW M yabTpaabuccanbHoil (aynbl Kypuno-Kamuarckuii sxenoba u ee
CBsI3M ¢ a0MCCabHOM (DayHOU MPUIIETAIONIMX BOJ, MaTepUalbl s KOTOPOro ObLIH coOpa-
HBI BO BpeMs JBYX JAPYTHUX TIyOokoBOmHBEIX »skcrenuruii KuramBiol (2012) u SokhoBio
(2015). OnuH u3 aBTOpOB HacTosmel cTatbu (A.UepHBIIIeB.) IPUHAI ydacTHe B IKCIEAH-
uu KuramBioll u uccnenoBan ®uBbIX U (PUKCUPOBAHHBIX HEMEPTHH, COOPaHHBIX Ha TITy-
ounax 5107 — 9577 m.

Tun Nemertea HacuuteiBaeT 6osee 1300 BHIOB, 0OWTAIOIIMX, TITABHEIM 00pa3oM, B JIH-
TOPaNbHOM U CyOnuTOpaibHON 30HAX MupoBoro okeana. K 2013 romy Tompko 16 u3 omu-
CaHHBIX OEHTOCHBIX BUIOB HEMEPTHH ObUIH cOOpaHbl ¢ TiTyOuH, npeBbimatommx 1000 M, HO
cpenu HUX HE OBLIO HH OJTHOTO abuccanbHOTro BuAa. CBeEHNS 0 HEMEpTHHAX TITyOOKOBO/I-
HBIX BIIQJMH JIOJITO€ BPEMs OrPaHUYMBAIKMCH HECKOJIBKUMH YIMOMHHAHUSIMU O HaXOZKaX
HEUJICHTU(UITMPOBAHHBIX 0c0o0el M3 pa3HbIX yacTeli MupoBoro okeana, Bxirouas Kypuiio-
Kamuatckwuii skeno06. 3a mocieaHue maTh JIeT y Hac Oblla BO3MOXXHOCTh CO371aTh Pa3HO00-
pasHyr0 ¥ OOIIMPHYIO KOJUICKIIUIO OCHTOCHBIX HEMEPTHH U3 a0uccaiu M yibTpaaduccalu.
DTO MO3BOJIWIIO TMOJYYUTh YHUKAJIBHBIA MaTepuai, NMPUTOJHBIA KakK IS T€HETUYECKOTrO
aHalM3a, TaK W I MOPQOJIOTHYECKUX HccienoBannii. [lomydueHHbIe NaHHBIE CBUICTEIb-
CTBYIOT O BBICOKOM BHJIOBOM Pa3zHOOOpa3Wy ITOHHBIX HEMEPTHH, OOMTAIOMMX Ha TITyOWHaX
6oiree 3 km [1,2,3].

KonmuectBo 00pa3iioB HEeMEpTHH, COOpaHHBIX B Xoje dkcneannun KuramBioll, oka3a-
JI0Ch OOJIBINIE, YeM OXHIAIOCh, YTO CBHAETEIBCTBYET O BEICOKOM BHIOBOM Pa3HOOOpa3HH
riyOOKOBOJHBIX OeHTOCHBIX HeMepTuH B Kypmio-Kamuatckoii xenobe. Bce cobGpanubie
OCHTOCHBIE HEMEPTUHBI OTHOCSTCS K HOBBIM JUIS HayKH BUaaM. M3 HUX MBI OmUcaliu TpU
HOBBIX Bupa: Nemertovema norenburgi, Proamphiporus crandalli w Galathenemertes
giribeti. MonekynsipHO-(DUIOTEeHETHIECKUA aHaIN3 TO3BOJIHMI YCTAHOBUTH TAaKCOHOMHYE-
CKOE TIOJIOKEHUE HOBBIX M HEOIMCAHHBIX BUJIOB U BBIIBUHYThH THUIIOTE3Y O HPOUCXOKICHUU
abuccanbHBIX U YIbTpaabUCcCaNbHBIX HEMEPTHH.

N3 117 s3x3eMIuIsspoB HEMEPTHH, cOOpaHHBIX B dkcrenuiui KuramBioll Op110 BBISIBIIC-
HO 27 OeHTOCHBIX 0OpasmoB. MakcumanbHas TUIyOMHA HAXOJKH HEMEPTHH COCTaBHIIA
9577 m. Panee camoli TTyOOKOBOIHOW HEMEPTUHOW cuutanach Nemertovema hadalis,
HarinenHas B IlyspTo-Pukanckom skemobe Ha rimyonne 8336—8339 M [2], koTOopasi, oHAKO,
JI0 CHX TIOp OCTaeTcs caMOi ITyOOKOBOJIHOM M3 OMMCAHHBIX BHJIOB HeMepTHUH. BTopoil Bujg
aTOTO poda, Nemertovema norenburgi sp. n., ooHapyxen B Kypuno-Kamuatckom sxenobe Ha
rmyonnax 8220 u 8271 m. ['eHeTnveckne MUCTAaHIIMU MEXKAY HYKICOTHIHBIMH TOCIEI0Ba-
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tenpHOCTsIMH TeHa COl, mpunamgnexammmu N. hadalis u N. norenburgi, cOCTaBIsSIOT BCETO
8,1-8,5%, uTo KakeTcsi HEOOBIYHBIM, YUHTHIBAs OTPOMHOE TeorpaduuecKkoe pacCTOSTHHE
Mexy kenobamu B paiione [lyapTo-Puko u B ceBepo-3amnanHoii yactu Tuxoro okeaHa.

CornacHo HamieMy (HUIOTeHETHUECKOMY aHalIu3y, HanOoJblllee BUIOBOE Pa3sHOOOpasue
abuccalbHBIX M yIbTpaaOuccaJbHBIX TATCOHEMEPTHH HAONIONaeTcsl B JIBYX CyOKiIamax
(puc. 2). IlepBas cyOkirama BKIIIOYAET MECTh HEOMMCAHHBIX BUIOB a0HUCCAIBHBIX M yIIBTpa-
abuccanpabix Carininidae u3 ceBepo-3amagHoil yacTu THXOro OKeaHa; MHTEPEC MpPEeACTaB-
JSET TOT (aKT, 9TO BUIBI C YIbTpaaOUCCANBHBIX CTaHIUN HE ObUIM OOHApYKEeHBI Ha albuc-
CaJbHBIX CTAaHIUAX. OTIMIATETFHON 0COOCHHOCTRIO TTyOOoKOBOMHEIX Carininidae sBiseTcs
TO, YTO OHU UMENM OTHOCHTENBHO OOJNBIIME pa3Mephl Teda (Mpu UIMHe mepenHero ¢par-
MeHTa Tena 4—5 cM; oOIiast JTuHa Tena Obuia, Mo-BuauMomy, B 1,52 pasa Oombiie). Apxa-
nyHoe cemelictBo Carininidae comepuT 18 TPEHMMyIIECTBEHHO MEJIKOBOIHBIX BHIIOB.
MOHO MPeNNoI0KNTh, YTO BUIOBOE pa3HOOOpas3ne Tiy0OOKOBOAHBIX KAPUHUHU] IOBOJIEHO
BEJIMKO M MOXET JIa)Ke MPEBBILIATh KOJTMYECTBO MEIKOBOIHBIX BUAOB 3TOTO CEMEHCTBA.

Cpenu rorIoHeMepTHH CIIeyeT 0C000 OTMETUTH MEPBhIEe HAXOAKH PENTAaHTHBIX HEMEp-
THH ¢ TIIyOuH Oojiee 6 kM. CoOrTacHO (MIOTCHETHUECKOMY aHaIu3y, yJIbTpaaducCcalbHBIE
pENTaHIMU COCTABISIOT CECTPUHCKYIO TPYIIY K IEJIarndeckuM HeMEpTHHaM, a 3TO Tpel-
MoJIaraeT, YTo MPeJKaMH MeJarndecKuX HeMEepPTHH ObLIM HEKOTOphIE TI1yOOKOBOJHEIE OCH-
THYECKHE penTaHnuu. Ham QrutoreHeTnyecknii aHanm3 mokasaji, 9To Reptantia sBiseTcs
nonuduieTundaeckol rpynmoi, noromy 4ro Uniporus alisae n3 OXOTCKOTO MOpPsSI OTHOCUTCS
k knazne Cratenemertea; Ipyrue penTaHUUH SBISIFOTCS NapauiIeTHYecKol rpynmoi, B Ko-
Topoit menarndeckue Polystilifera sBnsitorcss cecTpuHCKOM rpymnmol K cyOKiane C yiabTpa-
abuccanpabpiME Reptantia u3 Kypuno-KamuaTckoro xenoba (puc. 2).

Hoselit pon u Bun Proamphiporus cantelli sBnseTcst eqMHCTBEHHOW abuccanbHON He-
MEPTHUHOM CO CHEIU(UIECKAM IIBETHBIM PUCYHKOM Ha TOJOBE, OYCHb HATIOMUHAIOIIMIA Ta-
KOBOH y HOPBEXKCKOTO Amphiporus rectangulus ¢ Tiryonnsl 220 M. ['eHeTraeckoe u Mopdo-
JIOTUYECKOE CXOJACTBO Mexay Amphiporus rectangulus u Proamphiporus cantelli sBisieTcs
MEePBBIM JOKA3aHHBIM CIy4aeM TECHBIX (DMIIOTEHETHYECKMX CBS3eH MexIy cyOmuTopaiib-
HBIMH U a0WCCATbHBIMH BUJAMHL.

Galathenemertes giribeti gen. et sp. nov., HalACHHbIA B TpyOke Galatheanthemum sp. ¢
riryOuHBI 7256 M, ABJSETCS cCaMOil TTyOOKOBOAHON M3 M3BECTHBIX CHMOMOTHYECKUX HEMeEp-
THH W BTOPHIM HW3BECTHBIM BHUIOM, ACCOIMHAPOBAHHBIM C AKTHHUSMH. DTOT HOBBIA BUJ
ommskoponacTBeHeH K (Gonmomemertes parasita, CBSA3aHHONM C MEINKOBOIHOW acUuAmen
Phallusia. Ham ¢uoreneTndeckuil aHaan3 NOATBEPAWII paHee BBHICKa3aHHOE MPEIIOoI0Ke-
HUE, 4TO TIIyOOKOBOMIHBIE Gononemertes-mog00HbIE HEMEPTHUHBI, CBSI3aHHBIE C TUTOTOSIHEI-
MU acruausaMu u3 pona Culeolus, He MOTYT OBITH OTHECTH K poxy Gononemertes [3].

I'myGokoBOIHEIE HEMEPTHHBI TakXke ObUIM OOHAapyKeHbl B HeThipeX U3 11 BBIOOpOK
IUTAHKTOHA, coOpaHHBIX Ha TiyOmHe oT 5000 M 1o moBepxHOcTH okeaHa. OOHapyX eHHE
CBOOOTHOTITABAIOIICH FOBEHIIIBHON ocobm Cratenemertidae sp. 1Z-45644 6onee, gwem B 100
KM OT Ommkaiimero 3 KypuibcKuX OCTPOBOB NpPECTaBIsIET OOJBIIONW MHTEpEC Kak elie
OIIUH croco0 pacceseHus: 0eHTOCHBIX HeMepTHH. [10J00HOe OTKpBITHE OBLIO paHee CIeNaHo
B OXOTCKOM MOpe: KpyIHas F0OBEHIIIbHAs 0cO0b HeMepTuHbl Gurjanovella sp. Oblna Haiife-
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Ha B IUTAHKTOHHOU BBIOOpPKE [3]. Bece mpuBecHHBIC BBIIIE TaHHBIC YKa3bIBAIOT, YTO B HEKO-
TOPBIX CIIy9asX PacHpOCTPAHCHHE TOTUIOHEMEPTHH Ha OOJIBIIAE PACCTOSHHUS BO3MOKHO
Oaromapsi ATUTEIHHON IOBEHIJIBHON CTaIUU TUIABAIOIINX HEMEPTHH, a HE TOJBKO CBOOO/I-
HOIJIABAIOIIMM JIMYHHKAM.
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Monostihfera sp. |2 4:

Tortus tokmakovae

peregrina SJ
Amphlporus formrdabllrs
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Nemertovema norenburgi 75
Nemertovema norenburgi 90
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ydwry
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Puc. 2. BaiiecoBckoe duorenerudeckoe apeso (BI) mis Hoplonemertea Ha ocHOBe HaOopa TaHHBIX

¢ maThio Mapkepamu (16S, COI, 188, 28S, H3). Yucna B y3/1ax NpeACTaBISIOT 3HAYCHUS allOCTEPU-

OpHBIX BeposiTHOocTeil. CrutonHble KpyXku ykasbiBatoT Ha 100% noxnepsxkky. O6pasust u3 Kypuio-
Kamyartckoi BiaiiHbI U IPUIICTAIONICH TEPPUTOPUH BBLICICHBI XXHUPHBIM IIpH(pTOM
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BUOI'PA®USA

S, TlonskoBa H., paboTaio B JOMKHOCTH CTapIiero HaydHOTo COTpyIaHMKa B Harwo-
HaJHbHOM Hay4YHOM IIeHTpe Mopckou Omonoruu JIBO PAH, BmamuBoctox. Mou HaydHBIC
WHTEPECHl BKIIOYAIOT CIEIyIOIINe O0JACTH: SBONIIONNS HEMEPTHH, TITyOOKOBOTHBIE HEMEP-
THUHBI, MOJIEKYJISipHas (UIOTeHNS HEMEPTHH, KPUIITHIECKOEe TAKCOHOMHYECKOe pazHooOpa-
3ue HeMepTuH CeBepHOTO MOTyIIapHsl.

LIFE IN THE DARK: NEMERTEAN WORMS OF THE KURIL-KAMCHATKA
TRENCH

N.E. Polyakova', A.V. Chernyshev'?

'National Scientific Center of Marine Biology, Far Eastern Branch, Russian Academy
of Sciences, A.V. Zhirmunsky Institute of Marine Biology, Viadivostok,
nila.polyakova@gmail.com
2Far Eastern Federal University, Viadivostok, nemerteal 969@gmail.com

The data on deep-sea nemerteans revealed during the international expedition KuramBi-
oll in the Kuril-Kamchatka Trench in 2016 are presented. Molecular phylogenetic analysis
allowed us to establish the taxonomic position of the new and undescribed species and pro-
pose a hypothesis about the origin of abyssal and hadal nemerteans.

The goal of the expedition KuramBioll was to study the abyssal and hadal fauna of the
Kuril-Kamchatka Trench and its relationships with abyssal fauna of adjacent waters, the
materials on which were collected during two other deep-sea expeditions KuramBiol (2012)
and SokhoBio (2015). As a result we obtained unique material suitable for both genetic
analysis and morphological studies [1, 2, 3].

The number of specimens of nemerteans collected during the expedition proved to be
larger than expected, which indicates a high species diversity of deep-sea benthic nemerte-
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ans in the Kuril-Kamchatka Trench. All the collected benthic nemerteans are attributed to
species new to science. Of them, we have described three new species of nemerteans:
Nemertovema norenburgi, Proamphiporus crandalli, and Galathenemertes giribeti. In ad-
dition, molecular phylogenetic analysis made it possible to establish the taxonomic position
of the new and undescribed species and propose a hypothesis on the origin of abyssal and
hadal nemerteans.

A total of 117 specimens of nemerteans were found 27 benthic samples. The maximum
depth of the nemertean finding was 9577 m. Previously, the deepest finding was considered
Nemertovema hadalis collected in the Puerto Rico Trench at the depth of 8336-8339 m [2],
which, however, still remains the deepest of the described nemertean species. The second
species of this genus, Nemertovema norenburgi sp. n., was found in the Kuril-Kamchatka
Trench from the depths of 8220 and 8271 m. The genetic distance between the nucleotide
sequences of the COI gene belonging to N. hadalis and N. norenburgi is only 8.1-8.5%,
which seems unusual taking into account the huge geographic gap between the Puerto Rico
Trench and the northwestern Pacific localities.

According to our phylogenetic analysis, the greatest species diversity of abyssal and
hadal palaconemerteans is observed in two subclades. The first subclade includes six un-
described species of abyssal and hadal Carininidae from the Northwest Pacific. Among
hoplonemerteans, the first findings of reptantian nemertean from the depths greater than 6
km should be especially noted. According to the phylogenetic analysis, these hadal reptan-
tians form a sister group to pelagic nemerteans, and it is suggested that the ancestors of
Pelagica were some deep-sea benthic Reptantia. Our phylogenetic analysis has showed
that Reptantia is polyphyletic group, because Uniporus alisae from the Sea of Okhotsk
belongs to the Cratenemertea clade [3], but other reptantians are a paraphyletic group
where pelagic Polystilifera is sister to the subclade with hadal Reptantia from the Kuril-
Kamchatka Trench.
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B pabote mpeacTaBiieH METOA YTWIM3AIMKM KypuHOTo moméra. lIpuBonsarcs skcriepu-
MEHTaIbHBIC AaHHBIC MO (AKTy YHHUYTOXKEHHS SMIL JAMOIUM, ONMUCTOPXOM, acKapuja Npu
WHAYLUPOBAaHUY CTOXAaCTHYECKOTO PE30HAHCA HAHOKIACTEPHBIX BBIMIIECKOB, UX Pa3psIKH
Ha yryierpauTOBbIX AneKkTpoaax [1].

[tnuedabpuky SBASIOTCS 3HAYMTENBHBIM HCTOYHUKOM 3arps3HEHHN OKpYKaroIien
cpensl. MyxXu U HEpUATHBIE 3alaxy, paclpocTpaHSoNIecs Ha OONbIINE PACCTOSHUS OT
MMOMETOXPAHUIIMIL, YXYJIIAI0T COLMAIbHO-3KOJOTHYECKHE YCIOBHS JKU3HH U TpyAa Co-
TPYAHUKOB NTUIE(PaOpUK, a TaKKEe 3TOPOBBS JKUBOTHBIX, BBHIHY)KJCHHBIX ABIIIATH MapaMH
aMMHaKa ¥ APYTUMH BPEAHBIMU HCIAPEHUSIMUA M3 OTCTOWHUKOB U COOpHBIX M. [Ipobnema
YTUIM3aLUU OTXOJ0B NTHULEGaOpUK aKkTyaldbHa M HOTOMY, YTO IJISI XPaHCHHS HX 3aHSTO
0O0MBIIOE KONUYECTBO MAaXOTHBIX 3eMenb. [ITniedaOpuku BBIHYXKAEHBI IJIATUTH OONbLINE
mrpadbl 32 HApyIIeHHE SKOJIOTHUECKIX HOPMATHBOB.

B paborte mpeacrasieHa yCTaHOBKa [0 00€33apaKMBAHUIO KYPHUHOTO MOMETA.

[ITrunii momMeT comep>KUT CBOOOAHYIO KUAKOCTD M CBSI3aHHYIO >KUAKOCTHb. CBOOOAHAS
JKUJKOCTh OTHAEJSETCS CAMOTEKOM, IIPU IMOMOIIM CHJIbl TSKECTH; CBA3aHHAs >KUIKOCTh
HaXOAWTCS B TBEPIBIX COCTABIIAIOIMX NoMeTa. OCHOBHBIE 3arpsA3HUTENH B MIOMETE 3TO HO-
He1 ammonus NHy ", pocdar-uonsl. OHHU cofiepkaTcs U B cBOGOIHOM BOJIe M B CBA3aHHOM.

Ha mepBom aTarie oTIenstoT )uIkyo Gpakiuo ot TBepaod ¢paxmun. Bee 310 MoXHO
cAenaTh ¢ MOMOIIBI0 HEIOPOTOro MIHEKOBOTO Mpecca. B 3ToM ciaydae oThensercs Besl CBO-
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0omHas KHUIKOCTh U YaCTh CBSI3aHHOW BOABI, 00€CIIEUUBACTCS] OTXKHM CTOKOB C COJCP)KaHH-
eM cyxux BemiecTB oT MeHee 1% mo 12%, 10 KOHIEHTpAMK CyXHUX BEIIECTB B OTXKATOM
TBepaoil dpaxmun 35% - 40%. [Ipu 3TOM cTeneHs OTIENEeHUs cernaparopom azoTa, docdo-
pa, Kanus ¥ Jpyrux NUTaTeIbHbIX BemecTB konebaercs ot 10 go 80%.

CenapaTtop MOXeT OBITh CMOHTHUPOBaH W padoOTaTh B JII000E BpeMs Tojia MOJ «OTKPbI-
THIM HEOOM) WJIH YK€ UMETh «JIETKHi1» HaBeC.

[ITHek cemapaTopa MpH U3TOTOBJICHUH MPOXOANT CHEHUATBHYIO TEPMUUECKYI0 00paboT-
Ky ¥ apMHpPYETCS CIEeIHATbHBIM MOKPBITHEM, OJIaro/iapsi 4eMy OH MOXKET BBIJCPKUBATH BbI-
COKHeE JTaBJICHHS, CO3/IaBaeMbIe TIpH padoTe cemapaTopa.

[ITnusero momera Ha HebonbIION nTUIEadpuKe B cyTku coctasiser 200 - 250 T. Ko-
JUYECTBO BOJBI B IAaHHOM Ciydae OyIeT COCTaBIATh OKOJIO (TIpu Beixozae B cyTku 200 T mo-
Mera) 180 T BomHO# dpakiuu u TBepaoi (pakmuu okono 20 1. KoamdecTBO HOHOB aMMO-
uus NH, © B Bosie u B TBepoil (oTkaToit) dpakiu GyfeT cOCTaBIATH COOTBETCTBEHHO
800 Mr/mu 0,9 % .

XKunkas ppaxius 180 T B cyTku coaepsxkut 1000 mr/n nonos ammonus NH, ', cozmep-
JKUT TOJIBKO MEJIKOAUCTIEPCHBIE TBEPBIC YAaCTUIBI, HAXOISAIINECS B PACTBOPEHHOM COCTOSI-
Hur. OHA MOKET OBITh MCIIONB30BaHA B KaueCTBE OPraHUYECKOTO yIOOpEHHs IPU OpOoIle-
HUY TI0YB. B xuakoii ppakimu comepkaTcst HOHBI aMMOHUS, HOHBI ochaToB U sifia mapa-
3UTOB (JIIMOJIHIA, OMUCTOPXOIOB, ACKAPHU).

Hunst sxunxoit (asel mpeuiaraeTes MoJienadynBanue, 00e33apaKuBaHue U HCIoIb30Ba-
HUE 3TOW BOABI IS MOJIMBA CENbXO3MPOAYKIUH [2].

B Tabnune npeacraBieHo coaepikaHHe HOHOB aMMOHUS U ocdaToB 0 U TOCIE dTana
MOIIIIeNTaYNBAHUS.

Conep:xanue HOHOB aMMOHMs U GocdaToB 10 U MOC/Ie ITANA NOAIETAYNBAHUS

Copnepxanue Copeprkanue B mpodax
TIJIK, mr/n Hep siep P ’
B Ipo0ax, MOCJIe OYUCTHBIX
(KympTYpHO- .
Ne CoenuHeHne MOCJIE OYUCTHBIX COOpYKEHHI
OBITOBOTO BOJIO- .
COOPYKEHHIA mocJje Jo00aBJICHHs dTarna
MIOJIb30BaHMSA)
MT/71 MO TAYMBAHMS, MI/JT
1 NH, " 0,4 2,5 0,3
2 docdartsl (1o hpochopy) 0,2 2,5 0,19

st TBEPION a3kl mperaraeTcss MHTCHCUBHOE KoMITocTupoBanue (puc. 1) [2].
1. CmemuBaHue OpraHUYEeCKoi CycrieH3nH U PepMEeHTOB.

2. Kamepa aspobHoit pepmenTanuu (amutenpbHOCTh 7-10 mHEH).

3. Kamepa octeiBanus 1 00pabOTKH nepepabOTaHHON OpraHUYeCKOi CyCIeH3HUH.
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BO34YyX
(7-10 gHen)
OCThIBaHWE

3

opraHvYeckue
oTXoabl 1
—_——P

2

A 4

A 4

Puc. 1. Cxema nepepaboTku TBEPIOH (a3bl KypUHOTO MOMETA

[Ipouecc nepepabOTKH KUAKOHN (HPAKIMK MPOBOIAT CIEAYIONIUM 00pa30M: CMEIIHBAOT
XUAKyo ¢azy u m3BectkoBoe Moiouko (Ca(OH),, mporyckamoT cMech depe3 TOPH30H-
TaJbHBI OTCTOWHUK C TOHKOCIOWHBIMM MOMAYJISIMH W3 yrjierpadura, 3aTeM BOJIY MOXHO
WCTIOJIB30BATh JUIS MTOJIMBA CENbX03MPOAyKIHH (puc. 2) [2].

Ca(OH)
BO30YX
(7-10 gHen)

OCThIBAHWE

4

opralin4eckue

3

oTXoas! 1 2
I

Puc. 2. llpepnaraemast cxema nepepabOTKH KUIKOH (a3bl KypuHOTo MoMéeTa

v

A 4

h 4

1. CMemmBaHue OPTraHUIECKON CyCTICH3UH U (PEPMEHTOB.

2. I'opHU30HTaANIbHBIN OTCTOMHUK ¢ TOHKOCJIOMHBIMU MOYJISIMU U3 yrierpadura.

3. PesepByap ¢ 00e33apakeHHOH KUIKOM (Pa3oi.

O6e33apakuBaHUe TTPOUCXOTUT B TOPH30OHTAIBHBIM OTCTOWHUKE C TOHKOCIOHHBIMU MO-
nynsamu w3 yrierpaguta [3]. [ponyimieHHy0 depe3 cemapaTop KHIKYI (PaKIMIO s
yAajeHus] MOHOB aMMOHHS B (oc(aToB, CMELIIMBAIOT C U3BECTKOBBIM MOJIOYKOM B KOJIHYeE-
ctee (m Ca(OH), = 3,7-10° r/m), mocie 4ero eé MojaloT B FOPH30OHTATBHBINA OTCTOMHHK C
AIEKTPOIHOM CHCTEMOH, YCTAHOBJICHHON IT0 BCEMY €T0 00BEMY M COCTOSIIIEH U3 7 TIIOCKUX
yraerpaUTOBbIX IIACTUH, JIUHONH 30 M, TOJNIIMHOM 2-3 MM C PAaCCTOSHUEM MEXIy ILa-
CTHHAMH 5 CM, TJ€ BBIICPKUBAIOT B TEUSHUH CEMH C MTOJIOBHHON YacOB, BO3ICHCTBYSI HAHO-
tokamu 40 HA [4].

Hnst ynaneHuss HOHOB aMMOHUSI B (ochaToB T00ABISETCS W3BECTh, TPOBOAUTCS OcCa-
JKaeHue. B cTouHol BoJe NMPUCYTCTBYIOT MOHBI JKejle3a ABYXBaJICHTHOTO W MPH MOLIeNa-
YHBaHUM UAET ero ruaponms, obpasyercs okcuruapar xenesa (I1I), Ha koTopslit 1 qooCa-
JKaaercs ocazok GochaToB KaabIys.

lopuzoHTanbHBI OTCTOMHUK TpencTaBisieT U3 ceds cienyromee - (pa3Mepsl OTCTOM-
HuKa: juiHa 30 M, mupuHa 35 M, Tay6una 4 M, V= 3810 M’). [IpoCTpPaHCTBO rOPH30HTAIb-
HOT'O OTCTOMHHKA MPOHMU3AHO TNIOCKUMH YTIerpadUTOBBIMH IIJIACTHHAMH 110 BCEMY 00BEMY
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orctoiiHuka (7 mnactul, anuHa 30 M, paccTosHHE MEXIY IiacThHamu 5 cm). TomimuHa
IUIOCKHX yTierpaduToBbix miacTuH 2-3 MmM. CMech OAaeTcst B OTCTOMHUK BJIOJIb IUIACTHH
co ckopocTbio 1.7 MM/cex. CMech TOJBepraeTcss HAHOKIACTEPHOMY BO3JIEHCTBUIO 00e33a-
paxuBanus [4].

«O0e3BpeKeHHBIC» HAHOTOKOM PacTBOpPbI OblIM HampaBieHbl B «LIeHTp rurueHsl u
SMMUIAEMUOJIOTHH 10 YensaOMHCKOM 00sacTy, rae NPUMEHSsS CIEeNHaIbHbIe METOAMKH UL
00OHapy KeHHUs TeITbMUHTOB, OBUIO BBISBIICHO:

— MOJIHOE pa3pylleHHe 000JI0OUKU Mapa3sUTHUYECKUX MUKPOOPTAHM3MOB JIIMOIMKA U, Kak
CJIEAICTBUE, — [IOJHASl OYKMCTKA OT HUX;

— pa3pylIieHe BHYTPEHHETO CJIOSI SIUI] OIIUCTOPXOJIOB, aCKapH/I.

[To uroram npoaenanHol pabOTHI, MOXKHO CHIENIaTh BBIBOJI, YTO BO3ACHCTBHE HAHOTOKOB
Ha KOJUIOWJHBIE OPTaHMUYECKHE KHUIKOCTH, B COCTaBE KOTOPHIX MMEIOTCS KpPYIJIble Iapa3u-
TUYECKHE YepBH, IPUBOAUT K 00pa30BaHMIO MUKOOOPA3HBIX BBIMIECKOB TOKa [5]. MoxHO
MPEATNOIOKUTD, YTO NP HAIWYHUU TaKUX Tpaduyeckux u300pakeHui 3aBUCUMOCTH TOKA OT
BPEMEHH NPOUCXOIUT paspylliCHHE BHEIIHEH 000JOYKHM MHKPOOPTaHM3MOB M, KaK CIEI-
CTBHUE, UX MOJTHOE YHUUTOXKECHHE [6].

PesynbTarhl ncciieioBaHUN  TTOKa3allk 11e7IecO00pa3HOCTh MPUMEHEHNsT HAHOTOKOB Ha
OUYHUCTHBIX COOpPYKeHMAX NTHUehaOpuk B KadecTBe 3((EKTUBHOTO METOAa 00E3BpEKUBA-
HUS BCEro 00bEMa CTOUHBIX BOA OT SIUII T€JIbMUHTOB, YTO IO3BOJISIET CYLIECTBEHHO CHU3HUTh
PUCK 3apaKe€HHs HaceIeHUs BO30YIUTEIMH Mapa3uTapHbIX 3aboneBanuit [7].
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BUOTI'PAD®USA

41, Cyxapes lOpwuii IBanoBud, paboTaro B 00JIACTH HAHOTEXHOJOTHHA ¥  CIelHa-
TU3UPYIOCH B obOmactu Qusndeckodl xumuu. JlomkHOCTH: Tpodeccop, A.X.H., Kadempa
“Hanotexnonoruii”. OV BIIO «YensOWMHCKUN TOCYNapCTBEHHBIM YHUBEPCUTET», Yems-
6unck, Poccus. Jlokrop xumuueckux Hayk ¢ 1998 r. O6nacTh HAy4YHBIX HHTEPECOB — MEXa-
HU3M (HOpMOOOPa30BaHUSI OKCUTHIPATOB TSHKEIBIX METAJLIOB, aHTHOAKTepHAIbHAS aKTHB-
HOCTh HAHOKJIACTEPOB OKCUTHPATHBIX CHCTEM.

S, Txait Banepuit ImutpueBud, padoTaro B 00J1aCTH MEIUIIMHBI U CIICIIMATTU3UPYIOCH B
obmactu xumun. JJomkHocTh: 3aB. kadenpoit Xumun. I'BOY BIIO "Ypanbckast rocyaap-
CTBEHHAsI METUIIMHCKas akageMuss' MUHUCTEPCTBA 3APABOOXPAHEHHS U COIMAILHOTO Pa3-
Butus Poccuiickoit ®enepanuu, r. ExarepunOypr, Poccus. JIokTop XMMHUYECKHX HAYK
¢ 1998 r. O6iacTh HAYYHBIX HHTEPECOB - MEXaHU3M (HOpMOOOPa30BaAHUS OKCUTHIPATOB TS-
JKENBIX METaJIOB;  aHTHOAKTepHaidbHas AaKTUBHOCTh HAHOKIJIACTEPOB OKCHUTHAPATHBIX
CHUCTEM.

S, AnanmukoBa Mana FOpreBHa, paboTato B 001acTH HAHOTEXHOJOTHH W CIEIH-
aM3UpyOCh B obyiactu usuueckoit xumun. JlomkHocts: npodeccop. PTKEOY BIIO
Ounman Boennoro Yuebno-Hayunoro Llentpa Boenno-Bo3aymneix cun B r. UensOuHcke.
“Boenno-Bo3nymnas Axanemus” B T. Yensouncke, Poccus. Jlomnent ¢ 2006 r. Obnacts
HAyYHBIX WHTEPECOB — MeXaHM3M (HhOpMOOOpa30BaHUS OKCHUTHAPATOB TSHKEIBIX METAIIOB;
aHTHOAKTepHaIbHasl aKTHBHOCTh HAHOKIJIACTEPOB OKCHTHIPATHBIX CHCTEM.

A, AnanukoB Buranuii OneroBuu, Maructpant ABTOTpakTOpHOTro QakyibreTa, 1 Kype
(IT114). IOYpl'Y, paboTaro B 00JacTH HAHOTEXHOJOTHH W CIEIUAIN3UPYIOCH B 00nacTu
¢mugeckorr xumuu. @I'BOY BIIO «lOYpl'Y» (HUY) ®denepanpHOE rocymapcTBEHHOE
OromxeTHOE 00pa30BaTENbHOE YUPEXKIECHHE BBICIIET0 MPO(PECCHOHATHFHOIO 00pa30BaHUs
«IOxHO-Y panbCKuii rocyJapCTBEHHBIH YHUBEPCUTET» (HALIMOHATBHBIN HCCIIeI0BATEIbCKHUN
yHuBepcuteT), YenssOunck, Poccns. O0macTs HayYHBIX HHTEPECOB - MEXaHU3M (opMooOpa-
30BaHMSI OKCUTHIPATOB THKEIBIX METAUIOB;, aHTHOAKTEpHAlIbHAs aKTHBHOCTH HaHOKJIACcTe-
POB OKCHTHIPATHBIX CHCTEM.
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DISINFECTION OF CHICKEN MANURE
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The paper presents a method of recycling chicken manure. Experimental data for the de-
struction of eggs lamblia, opisthorchis, ascarids in the induction of stochastic resonance
nanocluster splashes, their discharge on carbon and graphite electrodes [1].

Bird droppings contain free liquid and bound liquid. The free liquid is separated by
gravity, by gravity; the bound liquid is in the solid components of the litter. The main pollu-
tants in the litter are ammonium ions NH4 +, phosphate ions. They are contained in free wa-
ter and bound.

At the first stage, the liquid fraction is separated from the solid fraction. All this can be
done with an inexpensive screw press.

For the solid phase has intense composting.

The process of processing the liquid fraction is carried out as follows: mix the liquid
phase and lime milk (Ca(OH),), pass the mixture through a horizontal sump with thin-layer
modules of carbon graphite, then water can be used for irrigation of agricultural pro-
ducts [2].

Decontamination takes place in a horizontal sump with thin-layer modules of carbon
graphite [3]. Skipped through the separator the liquid fraction to remove ammonium ions
and phosphates, is mixed with lime milk in a quantity (m Ca(OH)2= 3,7-10-6 g/1), after
which it is served in a horizontal flow sedimentation tank with an electrode system installed
across its volume and consists of 7 flat carbon-graphite plates, length 30 m, thickness of 2-3
mm with the distance between the plates is 5 cm, which stand for seven hours and a half
hours, acting nanotime 40 to [4, 5].

The results of studies have shown the feasibility of the use of nanotocks in the treatment
facilities of poultry farms as an effective method of neutralization of the entire volume of
wastewater from helminth eggs, which can significantly reduce the risk of infection of the
population with pathogens of parasitic diseases [6, 7].
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BJIUAHUE NPOAYKTOB I'MAPOJIN3A HA KOPPO3UIO METAJIJIOB
B PACIVIABJIEHHBIX XJIOPUJAX

B.JI. Txaii', T.A. ApanackeBa', Jlum Can Xion®
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W3ydeHo BausHME MPOAYKTOB THIPOJIHM3a Ha KOPPO3HI0 METAJIOB B PACIUIABIEHHBIX
xynopunax. IloxydeHo, 4To B mporecce THIPOIH3a 00pa3yeTcs XJIOPUCTBIA BOIOPOJ, KOTO-
PBIN 3HAYUTETHHO yBEIMIHBAET CKOPOCTH Koppo3uu. llo pesympTaraM KOppO3UH MUPKOHUS
B YHCTHIX XJIOPUAAX M XJIOPHUIAX, HACKIIICHHBIX XJIOPUCTHIM BOJIOPOIOM, YIaI0Ch OIICHUTH
ko3¢ uIreHTs qudGy3ur HOHOB BOJOPOAA B UCCIICAOBAHHBIX PACIIaBaX.

AKTyaJIbHOCTh TeMbl. Pa3BuTre coBpeMeHHOW TEeXHHWKH TpeOyeT HM3BICKaHUS HOBBIX
Cpell JUIs OCYIIECTBIICHUS] TEXHOJIOTUYECKHUX MPOIIECCOB B 00OJICE IMUPOKUX TEMIIEPATyPHBIX
WHTEpBalaXx W WHBIX YCIOBHIX, YEM 3TO MO3BOJISIOT BOAHBIE PacTBOPHL. B mocnennue necs-
TWJIETHS Bce Oouiblliee BHUMAaHHUE MPHUBIEKAIOT K ce0e Kak MHIWBUIAYyalIbHBIE PacIlIaBIICH-
HBIC COJIM, TaK U UX CMECH. DJICKTPOJIH3 COJIEBBIX PACIIABOB MO3BOJIACT IIOJIyYaTh YUCTHIC,
IUTACTUYHBIE, OECIIOPUCTBIE CIOW TYTOIUIABKUX METAJIJIOB Pa3HOM TOJIIMHEI, XOPOIIO CIEH-
JIEHHBIC ¢ OCHOBOM, Ha M3ICIHUIX CIOKHOW KOHPUTYpamuu. DTO TaKWe METaJUIbI, Kak rad-
HUH, BaHAIUM, HUOOUH, TaHTa, MOJUOACH, BoJbGpaM U T.1. OIHUM M3 OCHOBHBIX CIOCO-
00B monyuenus 1enoro psuaa meramwios (Al, Mg, Be, Ti, Zr u np.) SBISETCS 3JIEKTPOIU3
pacILIaBICHHBIX COJIEH ATHUX METaUIOB. B KauecTBe cpel CTIOMB3YIOT XIJIOPUIBI MIETOYHBIX
Y TIETTI0YHO3EMENBFHBIX METAJUIOB, KOTOPBIE TPOSBISIIOT CHIIBHYIO CKIIOHHOCTH K THAPOJH3Y.
[Mosromy B uX paciuiaBax HauOoJIee BEPOSITHO MOSBICHUE XJIOPUCTOTO BOJIOPOJIA.

Haxopnsmuecs Hajq pacriiiaBoM Ta3bl PacTBOPSIOTCS B HEM M MOTYT OKa3bIBaTh CyIIle-
CTBEHHOE BIIMSHME Ha €r0 KOPPO3MOHHYIO aKTHBHOCTH [1]. JlemonmsipusaTropamMu MOTYT BEI-
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CTymnarthb rasbl (XJIOPUCTHIA BOOPOJ, XJIOp, KHCIOPOA), PAaCTBOPEHHBIE B paciuiaBe, H Mpo-
JIYKTBI KX B3aUMOJICHCTBUS CO CPENIOH.

Bo Bcex 3Tux cimyyasx, METaJlIbl B3aMMOJAEUCTBYIOT C PAcIUIaBJICHHBIMH COSIMH U UX
MPaKTHYECKOe MPUMEHEHHE HEMUHYEMO CTAJIKHBAETCS C MPOOJIEeMOi KOPPO3MH MaTepHajoB
B 3TUX Cpelax.

[TosTOMy M3y4eHHe MeXxaHu3Ma U 3aKOHOMEPHOCTEH MPOTEKaHUsI KOPPO3UU METAIIIOB U
CIUIaBOB B PacIUIaBIEHHBIX CpelaX MPOBOJUTCS OYEHb IIUPOKO, UYTO SIBJIAETCS BEChbMa aKTy-
AJBHBIM.

Pe3yabTaThl HccjeI0BaHU U UX 00cy:kaeHue. VcciaenoBaHo BO3IEHCTBHAE XIOPUCTO-
ro BOAOPOAAa HAa KOPPO3WIO LIUPKOHHUA B PACIUIABICHHBIX XJOPHIAX IIEIOYHO3EMETbHBIX
METaJIJIOB.

OmnpeneneHa pacTBOPUMOCTh XJIOPUCTOIO BOJOPOAA B PACIUIABICHHBIX XJIOPHUAAX Mar-
HUS M CTPOHIMS B MHTEpBale TeMmImepaTyp, coorBercTBeHHO 1073-1223 u 1173-1273 K.
PacTBOpMMOCTE XJIOPUCTOTO BOJOPOJA B PACIUIABIEHHBIX XJIOpHUAAX MarHus W CTPOHLUSA
cocTaBiseT cootsercTBeHHO 3.107 1 2.107 Mac %. IIpuueM C yBeTHYEHHEM TEMIIEPaTyphl
PacTBOPUMOCTD XJIOPHCTOTO BOAOPOJA OCTAETCS HEU3MEHHOM, T.K. paCTBOPEHHE MPOHUCXO-
JIIT 110 JIBYM MeXaHH3MaM. A UMEHHO, M0 QU3MYECKOMY H XUMHYECKOMY [2], KOTOpBIE Me-
HSIOTCA C TEMIEPaTypoil B IPOTUBOIIOJIOXKHBIX HAIIPABICHUSX.

C yBenM4yeHHEM TeMIIEpaTypbl CKOPOCTb KOPPO3UH LIUPKOHUS B 000X paciliaBax BO3-
pacraert. [Ipu onnHaKOBOW TeMIlepaType OHa BBIIIE B XJIOPHUIAE MarHusi, YTO COOTBETCTBYET
JTAaHHBIM IO PAaCTBOPUMOCTH XJIOPHUCTOTO BOJOPOJIAa B 3TUX cpedax. TemmepaTypHas 3aBU-
CHUMOCTb CKOPOCTH KOPPO3MH LUPKOHHMS B PAcCIUIaBaX XJIOPUAOB MarHusi U CTPOHLUS,
HACBIIICHHBIX XJIOPUCTHIM BOJOPOJIOM, IIPECTaBlIeHa Ha puc. 1.

M3mepeHsl nMoTeHIManbl KOPPO3UU LUPKOHUS B PacIlIaBaX, HACBIIIEHHBIX XJIOPHCTHIM
BOJOPOAOM, B UHTepBaje TemmnepaTyp 1123-1223 u 1173-1273 K cooTBETCTBEHHO. DKCIe-
PUMEHTAJIbHbBIE TOUKHU (C YYETOM TEPMO 3.1.C.) YAOBIETBOPUTEIILHO OMMCHIBAIOTCS 3MITUPU-
YeCKUMH YPaBHEHUSMH, BEIYUCICHHBIMI METO/IOM HAaUMEHBIIINX KBaIPaTOB:

MgCl, + HCl, E=-3,275+1,200.10° T, B, (30)
SrCl, + HCL,...E = -3,642 + 1,400.10° T, B. (31)

IToTeH1uan KOppo3uu MUPKOHUSA B YUCTHIX XJIOPUIAX MarHUs M CTPOHITUS 3HAYUTEIHHO
OTpHULIATETIBFHEE, YUEM B TEX K€ XJIOPHUAAX, HACBHIIICHHBIX XJIOPUCTHIM BOAOPOAOM. Tak, Jist
XJIOpUAA MarHus 3Ta pa3HocTh cocTaBiseT 70 MB, a mst xnopuaa crponuusa — 290 mB. Oto
TOBOPUT O 0oJiee BHICOKOW KOPPO3WMOHHON aKTUBHOCTH PACIIaBOB, HACHIIIICHHBIX XJIOPH-
CTBIM BOJIOPOJOM.

CpaBHEeHHE BeIHMYUH CKOPOCTH KOPPO3WHU MHUPKOHHS B UCCIEAYEMBIX paciuiaBax, OIpe-
JIeJICHHBIX 10 ypaBHeHU!O (17) v 10 JaHHBIM TPaBUMETPUN M XUMUYIECKOTO aHAIN3a, JAf0T
YIOBIIETBOPUTEILHOE COBIIAJICHUE. DTO SIBISCTCS IMOATBEPKICHUEM DJICKTPOXUMUIECKOTO
MeXaHU3Ma KOPPO3HUOHHOTO IpoIiecca.
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CKOpOCTB KOppO3uH HUPKOHUS B PpACIUIABJICHHBIX XJIOPpUAAX, HACBIMICHHBIX XJIOPUCTBIM
BOOOPOAOM, 3HAYUTEIBHO BBIIIC, YEM B YHUCTBIX XJIOpHUaax. D710 sIBAsSETCA CJICOCTBHUEM TOI'O,
YTO Ha pCaKIHIO OKUCIICHUA METAJIJIOB KaTHOHAMU COJICBOM CpCabl:

Zr + 2 Me* = Zr"" + Me,™",

HAKJIaAbIBACTCA pCaKIA OKUCICHHUA NOHAMH BOAOpOaAA:

Zr+ 2 H = Zr" + 2 Hyen)-

2.8 | |
- IgV = 11,95 - 11450/T
26 RZ=0,920
ol \\\\
L IgV =11,36 - 10730/T
22 71 a R2=0,714 (rpasumeTp.) [ |
T z SrCl,
NE L > o
T 207 0 T o
- [ ) x
5 1g [|lgV =851-7960/T .. N
- ot RZ=0,860
1.6 e e}
- IgV = 9,59 -9180/T \\CL
14 | R2 =0,911 (rpaeumer.) 2
: 8
1‘2 L | | | | | | | | | | | | | | | | | | | |
0,80 0,82 0,84 0,86 0,88 0,90

1000/T, 1/K

Puc. 1. TemnepaTypHasi 3aBUCUMOCTh CKOPOCTH KOPPO3UU IIMPKOHUS B pacIijia-
Bax XJIOPUAOB MarHusi U CTPOHLUS, HACHIIIEHHBIX XJIOPUCTHIM BOAOPOIOM:

— IpaBUMETpUs; X, ------ — XUM. aHaJu3; (TOUYKU — IKCIIEPUMEHT; JIMHUH — arl-
npoxcumarus mo MHK)

o,

TakuM 06pa3oM, CKOPOCTh KOPPO3UH IIUPKOHUS B PACIUIABAX XJIOPHUIOB, HACHIIICHHBIX
XJIOPUCTBIM BOJIOPOJIOM, OMpezessieMas B OIBITE, SIBISETCS CYMMOW JBYX COCTABJISIOIIMX:
CKOpOCTEH OKHCIICHHUS MeTallla KATHOHAMH COJICBOW Cpe/ibl U HOHAMU BOJIOPOJIA:

. e+ . 2+
lon = 1y +1Me .
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3Hasi TOKA KOPPO3UH LIUPKOHUS B PacIiaBaX, HACHIIEHHBIX XJIOPUCTHIM BOJOPOAOM igy,
¥ B YHCTBIX XJIOPHIAX iy W3 ypaBHEHHS (34) MOXKHO HAfTH CKOPOCTH MPOLIECCA OKUCIIC-
HUS METaJula HOHAMHU BOJOPO/Ia B YCIIOBHAX CTallMOHApHOU nuddy3un.

VuutsiBas, uto C°y >> C%', U3 ypaBHEHHS:

iH+ =nF DH+ (C0H+ - CSH+)/ 6,

MOJKHO OIIeHHTh K03 unmeHT nuddy3nn noHOB Boopoia B paciuiaBe (puc. 2).

10,0 ¢
F Cs*
r \é K+
L o
I Na*
© |
‘s Sr2+
[&] 10 [u]
'g Tor
C Mgz*
- [ IgD = - 3,23 - 1,88 (ne)*/r \
o i R? = 0,96 o
o b
0.4 06 0.8 1.0 12
(ne)*/r

Puc. 2. 3aBucumocts ko3¢ duumnenta quddysun HCI B pacrnaBieHHbIX
XJIOpHIAX OT OTHOIIEeHHUs 3P PEeKTUBHOrO 3apsa KaTHOHA COJIM K ero pa-
nuycy (ne)*/r mpu 1123 K (SrCl, — 1173 K)

Buano, 4to ckopocTs MU Qy3Un XJIOPUCTOTO BOJIOPOJA YMEHBIIAETCS C POCTOM OTHO-
mreHus: 3¢GQGEeKTUBHOTO 3apsia KaTHOHA CONMHM K €ro paguycy. OTO OOBSICHAETCS TEM, UTO
npounocTh kommiekcos [HoCl], 0Opasyromuxcs B XJOPHAHBIX PacIIaBaX, yBEIMUHBACTCS
B paxy xmopunoB CsCl < KCl < NaCl < SrCl, < MgCl,, 4to 3aTpyIHsIeT MepecKoK MpoTo-
HOB U3 OJIHOM KOMIUIEKCHOU IPYNIIHUPOBKHU B JPYTYIO.

BoIBOaBI

1. UccnegoBana KOppo3us MUPKOHUS B PACIUIABICHHBIX XJIOPUAaX MarHus U CTPOHIIMS,
HACBIIICHHBIX XJIOPUCTBIM BOAOPOoAOM. OmpesenieHo, YTO CKOPOCTh KOPPO3UU B 3THUX Cpe-
JlaX 3HAYUTEIHHO OOJIBIIE, YeM B UX YUCTHIX XJIOpUIaX.

2. HSMepeHBI IMMOTCHIHAJIBI KOPPO3WH LHUPKOHHUA B pacijiaBax XJIOPUIAOB MarHusd u
CTPOHIIHSI, HACBHIIIICHHBIX XJIOPUCTHIM BOJOpPOIOM. VX 3HaueHUsS OKa3aluCh IOJIOXKHUTETh-
HEe, YeM B COOTBETCTBYIOIMNX YHUCTHIX xyopumax Ha 70 u 290 mB. Ckopoctu KOppo3uu
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IUPKOHMS B TAKHX PacIulaBaX 3HAYUTEIBHO BBILIE, YTO MOJHOCTHIO COTJIACYETCS C MPEIIo-
KEHHHBIM 3JICKTPOXMMHYECKHM MEXaHH3MOM KOPPO3HH METauIoB. lcmonp3ys skcnepu-
MEHTaJIbHBIE JaHHbIE 110 CKOPOCTH KOPPO3UH LIUPKOHHUS B YUCTHIX XJIOPUAAX U B pacIiiaBax,
HACBHIILEHHBIX XJIOPUCTHIM BOJOPOAOM, POBEJCHA OL[EHKA BEIMYMHBI KO dHULIreHTa Tud-
¢y3un xyopucroro Bogopona. JloctaTouHo BeICOKHE 3HaUeHUS Koddduuuentos aupdysun
XJIOPHCTOTO BOJOPOJA MOKHO OOBACHHTH CylecTBOBaHMeM Komruiekcos Tuma [H,Cl]™ u
MEPECKOKOBBIM MEXaHU3MOM I Py3un.

3. YCTaHOBIIEHO, YTO MPOAYKTHI TUAponu3a xiuopuaos 1[3M u maraus (XJI0pHUCTHI BO-
JIOPO) PE3KO YBEIHMUUBAIOT CKOPOCTh KOPPO3UH METAILIOB, B pe3yJbTaTe IOSABICHUS B pac-
TUTaBE OUYEHb IHEPTUYHOTO OKUCIUTENS — XJIOPUCTOTO BOJOPOIA.
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THE EFFECT OF HYDROLYSIS PRODUCTS CORROSION OF METALS
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The corrosion of zirconium in molten magnesium and strontium chlorides saturated with
hydrogen chloride was investigated. It is determined that the corrosion rate in these media is
much higher than in their pure chlorides.

The corrosion potentials of zirconium in melts of magnesium and strontium chlorides
saturated with hydrogen chloride were measured. Their values were more positive than in
the corresponding pure chlorides at 70 and 290 mV. The corrosion rates of zirconium in
such melts are much higher, which is fully consistent with the proposed electrochemical
mechanism of corrosion of metals. Using experimental data on the corrosion rate of zirconi-
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um in pure chlorides and in melts saturated with hydrogen chloride, the value of the diffu-
sion coefficient of hydrogen chloride was estimated. Sufficiently high values of the diffu-
sion coefficients of hydrogen chloride can be explained by the existence of complexes of the
[H2CI]+ type and by the jump mechanism of diffusion.

It is established that the products of hydrolysis of SCHZM and magnesium chlorides
(hydrogen chloride) dramatically increase the corrosion rate of metals, as a result of the ap-
pearance in the melt of a very energetic oxidizer — hydrogen chloride.
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PaccMmoTpeHsl BONPOCHL CTPOEHUS M SKOJOTHYECKON YCTOMYMBOCTH MOYBEHHBIX BOJIO-
YCTOWYMBBIX arperatoB 4epHO3EMOB. BriepBbie yCTaHOBIEHBI 3aKOHOMEPHOCTH U3MEHEHHS
MIPOYHOCTH T€KCATOHAJILHBIX STUEEK.

CoznaHue HaydHBIX OCHOB IOJIy4E€HHSI HOBOI'O ITOKOJICHHS SKOJOTHYHBIX IJIACTHYE-
CKMX MaTepHuasioB Ha OCHOBE HCCIEIOBAaHUS CTPOEHHUS NMPUPOJHBIX BBHICOKOAMCIIEPCHBIX
OpPraHOTJIMHHUCTBIX AMCIIEPCHBIX CTPYKTYP SBIAETCS OJHUM W3 NPHOPUTECTHHIX HampaB-
JeHull, kKak B o0JacTH pa3pabOTKH HOBBIX MAaTEpUalOB, TaK M OXPaHbl OKpPYXKarolleu
cpeasl oT 3arpsa3HeHud. ONHUMH U3 TaKUX MPHUPOIHBIX 00pa30BaHUN, BBIMOIHAIOIIUX
¢dyHIaMEHTaIbHYI0 POojJb B OMocdepe, SBISAIOTCS BOJOYCTOMUYMBBIE arperaThl YepHO3E-
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MoB. [Ipu B3aMOJeHCTBUYU MOYBEHHBIX YaCTHULl B KOHTaKTaXx 00pa3yloTCcsl CTPYKTYpHBIE
CBS3H, ONpEENSIOIINe NPAKTUYECKU BCe (PU3MKO-MEXaHHYEeCKHe CBOiicTBa mous. Pasz-
JIMYHBIC BOIIPOCHI CTPOCHHUA U yCTOfI‘IPIBOCTH IMOYBCHHBIX arpe€raToB pacCMaTpUBaJIUCh
paHee B paborax aBTopoB [1, 2, 3]. Hacrosmee uccienoBaHue MOCBAIIEHO OMIpenee-
HUIO Pa3MepOB CTPYKTYPHBIX 3JIEMEHTOB, XapaKTEPHCTUKE UX (PU3MUECKUX U XUMHUYE-
CKHMX CBOICTB, OLICHKE CHJI CLEMJICHHUS MEXIy 4acTHLIAMU, OCOOEHHOCTSIM (OpMHUPOBa-
HUS B TJIMHUCTONH OpraHOMHHEPAJIbHOM MATpHUIlE T'€KCAarOHAJNBHBIX CTPYKTYPHBIX sUEEK
MHOTOCTYIIEHYaTOTO CIIO)KEHHS, ONpEAeMIONINX NPOYHOCTHBIE U JedopManroOHHBIC
CBOMCTBA BOJIOYCTOMYMBOIO arperara.

KpuBas, xapakrepusyromias pacrpeeieHie BOJJOyCTOMYMBBIX arperaToB o Qpaxuusm,
OTpakaeT 0COOEHHOCTH CTPOCHHS BOAOYCTOWYMBBIX arperaToB. AHaJIW3 KPUBBIX paclpese-
JICHUS T03BOJISIET 0OOCHOBAHHO Pa3eisiTh BOJOYCTOMYMBBIE arperaThbl, COCTOAIINE TOJIBKO
M3 BOJOYCTOMYMBBIX siiep (aCCOIMMPOBAHHBIX M MHIWBUIYAJIbHBIX) OT arperaTtoB BOJIO-
YCTOHYMBBIX, HO HE COAEPKALINX BOAOYCTOMUNBEIE siipa. PaccMaTprBaeMBblii aclieKT BaXKeH
B METOJMUYECKOM OTHOIICHMH, TaK KaK OH CBS3aH C MPOLELYypOH BBIICIECHUS W MCCIEIO0BA-
HUSI BOJOYCTOWYMBBIX A7ep, 00pa3yroIX BOAOYCTOIUMBEIE arperaTl. B pesyibrate Teo-
PETUUCCKUX I/ICCJ'ICZIOBaHI/II\/'I HaMHU IOJY4YC€Ha 3aBUCUMOCTDL JJId ONPCACIICHUA DHCPIUU arpe-
raTHOH CTPYKTyphl mouB. OHa paBHa padoTe, KOTOPYIO HEOOXOAMMO COBEPIUUTH I pas-
PYLICHUS BcEX CTPYKTYPHBIX cBs3el arperara. OHa UMeeT ey O BUA:

1 k D
U= —uKZ*—33 *_*Pagr S
2 4nr Pstr DO

rZie Uy, — SHEeprHsl CUETUICHUS YaCTHIl B €IMHUYHOM KOHTaKTe, J[PK/KOHTaKT; Z — KOOpIuHa-
LHUOHHOE YHUCJIO, MPU MJIOTHON IN€KCAarOHAJIbHON yIAaKOBKE YaCTHUIl B arperarax OHO PaBHO
12; r — pagnyc WIKCTBIX YaCTHUI], MM; P, — IUNIOTHOCTb CJIOKEHHS BOJIOYCTOWYHBOIO sJIpa,
r/cM’ ; Py — IUIOTHOCTH TBEPOH (ha3bl MIHCTHIX YACTHUI] TMOYB, I/cM” ; k — MaccoBast aoust
CTPYKTYPHBIX 3JIEMEHTOB, COAepkKaluxcs B 1 r BOJoycTolunBbIX siaep; D — nuamerp Bono-
YCTOMUYMBBIX s1ep, POPMUPYIOIIUIICS B TOPH30HTAX ITOYB C OINIPEICIICHHBIM COJICPKAHUEM B
HUX rymyca, MM; D — 1uamMeTp BoJ0yCTOHYMBBIX s/I€p, 00pa3yIoMUXCsi B TOPU3OHTAX MOY-

Bbl C MAKCUMAJIbHBIM COACPKAHUCM B HUX I'yMyCa, MM; Pagr — Macca BOZ[O}/CTOI‘/'I‘H/IBLIX AAep,

coaepxamuxcs B 100 r BO3IyIIHO CyXOU MOYBBHIL, T.

[Ipu B3auMoneiCTBUY OYBEHHBIX YACTHUIl B KOHTAKTaX 00pa3ylTCsl CTPYKTYPHBIE CBS-
31, OMpECISIONINe MPAKTHYECKH Bee (PU3UKO-MEXaHHYeCKHe CBOWCTBa 1mouB. Hamu ycra-
HOBJICHO, YTO BBICOKOANCIIEPCHBIE YaCTUIBI, GOPMUpYIOIINE PAKIUIO K UMEIOIINE pa3Mep
0,34 MM, 00pa3yIOT reKCaroHANBHYO YUKy, XapaKTepHYIO IS IEPBOU CTYTIEHN YIIaKOB-
KM, TPUBEICHBI IMapaMeTphl, XapaKTepHU3YIOIIHE IUIOTHYIO T'€KCaroHaJbHYI0 YIaKOBKY
CTPYKTYPHBIX 3JIEMEHTOB, B BOZOYCTOWYMBHIX siipax arperatoB mous. Ecnu B oOpa3oBaHun
arperaToB Y4acTBYIOT I'yMYCOBBIE BEIIECTBA U BRICOKOAHUCIICPCHBIE TIIMHUCTHIE YaCTHIIBI, TO
00pa3yloTcs arperaTsl BOAOYCTONYUBBIC, XapAKTEPU3YIOIINECS] MHOTOCTYTIEHYAThIM CJIOKE-
HUEM TeKCAaroOHAJIBHBIX SY€eK B SApax BOJOYCTOHYMBBIX arperaroB. OTMETHM, YTO HAMHU
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BIICPBBIC YCTAHOBJICHBI 3aKOHOMEPHOCTH H3MEHECHHS MPOYHOCTU T'CKCArOHAIBHBIX SYECK.
OHa MOXET H3MEHATBCS 0T 50 Kre/cM” B BO3IYIIHO CYXOM COCTOSHHH 10 15 Kre/cm” — BO
BJIaroHachIeHHOM. [[iisi 00pa30BaHus TaKMX arperaroB HEOOXOIMMO JIOKAJIbHAS KOHIICH-
Tpamus BBICOKOJUCIICPCHBIX YaCTHUI] U TyMyca JJIsl TOTO, YTOOBI KaXKJasi arperupOBaHHBIN
KOMITJICKC KOJUTOMHBIX YACTHI[ MOT COMPHKAcaThCs ¢ 12 MOMOOHBIMHM YaCTHIAMH. OTH
MPOIIECCHI MPOTEKAIOT B MOYBaX U B HEH CO3JIAIOTCS BCE YCIOBUS Ui (POPMUPOBAHHS PaC-
CMOTPEHHBIX CTPYKTYp C T'€KCaroHaJbHOW yIaKOBKOW BBICOKOAMCIIEPCHBIX YACTHUIL MOYBHI.
Camoe riiaBHOE — 3TOT MPOIIECC MPOTEKAET CAMOMPOU3BOIILHO, ABMXKYIICH CHUIIOH €ro sBIs-
eTcs 3aKOHOMEPHOE YMEHBIICHHE CBOOOJHOM 3HEPrHH, CBA3aHHOE 00pa3oBaHHMEM dHepre-
TUYECKHX CBSI3EH MEXKAY KOJIJIOUIHBIMU YaCTULIAMU ITOYB.

3axmouenne. CTpoeHHE TMOYBSHHBIX arperaTtoB ONPEACSIOTCS MOpP(OMETPUYSCKUMU
MOKA3aTeNIIMU BBICOKOIMCIIEPCHBIX OPraHOMHHEPATbHBIX YacTHUI], BEIMYMHAMU CHII CIICH-
JICHUs, BO3HUKAIOIIUMH MEXIY YaCTULAMH, OCOOCHHOCTSIMH (DOPMHPOBAaHUS B arperarax
TEKCarOHABHBIX CTPYKTYPHBIX SYE€EK MHOTOCTYIICHUATOTO CIOXKCHHSI, ONPECIISIONUMHU
(dbopMHpOBaHKe TPUPOIHOTO 00JIMKA, 00pa3a arperara.
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BUOTI'PA®UA

51, Xan Koncrantun KOppeBud, pabotaro B 001acTi (GYU3UKA TOYB M CIICITHATN3UPYIOCH
Ha W3YYCHUU OPraHOMUHEPAJbHBIX JUCIEPCHBIX CTPYKTYP, (POpPMUPYIOIUXCS B MOYBaX.
PaboTato sxcniepToM B OKckoM 3kosioruueckoM (Gonzae B ropoae [yniuHo, s ToKTOp 61oo-
THUYECKHX HAyK, 00J1aCTh MOUX HAYYHBIX HHTEPECOB — ATO M3Y4YEHHE OPraHOMUHEPATHLHBIX
BBICOKOJICIIEPCHBIX CTPYKTYp, ONPEACISIFOIINX [e€HE3UC, CTpOeHHe U (PyHKIIMOHHPOBaHHE
MOYBBI, KOTOPHIE MOTYT HCIOJBb30BaThCS MPU CO3AAHUU OPraHOMUHEPATbHBIX IIACTHYE-
CKHX MAacC, CIIOCOOHBIX pa3jaratbCsi B MPHPOJHBIX YCIOBUSAX W TOBBIIIATH TUIOIOPOJIHE
IMOYB U UCKYCCTBCHHBIX I'PYHTOB.

S, Con bponecnaB Koncrantunosud, padorato B MHCcTHTYTE QyHAAMEHTANBHBIX MPO-

oem O6mosnoruu PAH, B mompkHOCTH HAydHOTO COTpyAHHKA. O0IacTh MOMX HAYYHBIX WHTE-
PECOB — KOMIUIEKCHOE M3YYCHHE TMOYBEHHOTO arperara.
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THE STRUCTURE AND ECOLOGICAL STABILITY OF SOIL AGGREGATES

K.Yu. Khan', B.K. Son?

IEcological Foundation of the Oka region, 2, Pushchino, Moscow region, Russia,
khan250351@gmail.com
?Institute of Basic Biological Problems, Russian Academy of Sciences, Pushchino,
Moscow region, Russia,
bson2015@yandex.ru

Novel design of soil aggregates is presented. Their architecture, design, and composition
are determined by morphometric parameters of highly disperse organo-mineral particles, by
magnitude of attractive forces among the particles, and by specifics of multi-level hexagonal
cells forming in aggregates, all of which determines the natural expression of aggregate.

Formation of structural connections in soil aggregates is determined by excess of free
energy on the surface of contact between soil particles and water. Contacts between soil par-
ticles decrease the surface between solid and liquid phases. Resultant decrease of surface
energy corresponds to the energy of bonds between the particles. When micro-dispersed soil
particles react with humus through exchange cations and ionized molecules of humus acids,
the micro-heterogeneous crystals of calcium and magnesium humate set on the particle sur-
face and form hydrophobic areas. The higher the free energy on the contact between solid
and liquid soil phases the stronger the bond forming between the soil particles. The sum of
the forces in the contacts between soil particles determines the stability of soil aggregate
structure. Therefore, the bulk density of solid particles decreases and porosity of aggregates
increases. The bonds are formed on contacts and hydrophobic areas on the surface of colloi-
dal particles. Such bonds are stretching during wetting and contracts during drying. Volume
of aggregates includes anisotropic pores which form micro-zones with different water con-
tent. To form such aggregates the high local concentration of highly disperse particles and
humus is necessary; thus each colloid particle connects with 12 similar colloid particles.
Such processes naturally active in soil and all conditions to form hexagonal structures with
highly dispersed particles are met. The process of aggregate formation is driven by decrease
of free energy due to forming of energy bonds between colloid particles. Design of soil ag-
gregates could be a basis for modeling of new materials: by modifying their building
blocks — highly disperse organo-mineral particles — artificial materials analogues to the natu-
ral structures can be created.

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.
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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.

CUHTE3 U BUOJIOTTHYECKASA AKTUBHOCTb HEKOTOPBIX
SJEMEHTO(N-,0-,S-,F-) OPTAHUYECKNX COEAJUHEHUU

B.K. 10, M.C. MykanogBa', E.C. CriueBa', JK.A. Paxuméexos', T.E. JIn’

1

Hucmumym xumuueckux nayx um. A.b.bekmypoesa,

2 9

Hucmumym 6uonozuu u 6uoOmexnonocuu pacmeHuil
Anmamutr, Kazaxcman,

yu_vk@mail.ru

CunresupoBan psj dmeMeHTo(N-,0-,S- F-)opranndeckux coequmHenuii. [lyrem omHOpe-
aKTOPHOTO “‘one pot” CHHTE3a MOy4YeHbI JUTHOALETHIICHOBBIE TPOMU3BOAHbIE TTUIIEPA3UHOB,
MopdponuHa ¥ nunepuauHa. Peakumedt  aMmHOMeTHIMpOBaHUS  1-(Tpom-2-UHMII-
OKCH)Ha(TanMHa CUHTE3UpPOBaHbl 4-(heHWITHA)TOKCHOYTHHHUIIHIIEPA3UHBL. Y CTAHOBIJICHO,
YTO CyNpPaMOJIEKYJISIPHBIH KOMIUIEKC BKIFOUEHHS MPOM-2-HHUIMOP(OIHH-4-KapOoAUTHOATA
C P-uMKIOAEKCTpHHOM oOONagaeT KOpHeoOpasylolield CIOCOOHOCTBIO, @ THUAPOXIOPHUIBI
4-¢pernnHadTOKCHOY THHIIIITUIIEPA3UHOB MPOSBISIOT PETAPIAHTHYIO aKTHBHOCTb.

OaHuM U3 TyTeHd CHHTETHYECKOTO KOHCTPYHUPOBAHMSI M CO3IAHUS HOBBIX 3JICMEH-
TO(N-,0-,S-,F-)opranndeckix cucTeM SBISETCS BBEICHHE, IMEPCIEKTHBHBIX B OHOIOTHYE-
CKOM ® (H3HOJOTHIECKOM JIeHCTBUH, (PapMakoPOpPHBIX CTPYKTYPHBIX (PparMeHTOB.
CorylacHO TOCJIEIHUM HKCCIICIOBAHUSAM, JJIsi CHHTE3a OMOJIOTMYECKH AKTHBHBIX BEIICCTB
OTPOMHBIA MHTEPEC MPEJCTABIISIOT a30TUCTHIE TETEPOIUKIIBI, B TOM YHUCIIC MUIICPA3HHEI.
Monekyna nmunepasiHa sSBISIETCS YHUBEpCaIbHBIM (hapMakoopoM M3-3a HIMPOKOTO CIIEK-
Tpa OHMOJOTHYECKOW AaKTUBHOCTH. Tak, COCIMHEHHsS, COACpIKAIINE B CBOCH CTPYKType
(¢parMeHT TUMNepasvHa O0JIAJAI0T AHTUMHKPOOHOM, aHAJIBIEeTHYECKOW, aHTUTeMOJIUTHYC-
CKOH, HEHPOTPOPUIECKON aKTHBHOCTHIO, IICUXOTPOITHBIMU CBOWCTBAaMH, a TaKXKe IEePCIIEeK-
THBHBI B KaUeCTBE TePOUITHIIOB B PETYIISATOPOB pocTa pacTeHuil [1-6]. Benenwue ke, Hapsmy
C a30TUCTBIM TETEPOIMKIOM TakuxX (apMOKO(OpPHBIX TpyMI, Kak JUTHOKapOaMUHOBAs,
¢dTopdeHmIbHAS, TPONAPTHIILHAS U MHOTHX JPYTHX TPYII, MOXET CIIOCOOCTBOBATH MPOSIB-
JICHUIO W PACIIUPEHUIO CIIEKTPa OHOIIOTHIECKON aKTHBHOCTH.

C 1esbio CO3/IaHUsl HOBBIX OMOJIOTUYECKH aKTHBHBIX BEIIECCTB CHHTE3MPOBAH Psij dJe-
MeHTO(N-,0-,S-,F-)opranndeckux coeiMHEHU.

UccnenoBan “one pot” OAHOPEAKTOPHBIA CHHTE3 AUTHOALETUICHOBBIX MPOU3BOAHBIX
MUTIEPa3nHOB, MOP(OIMHA ¥ THIEPHANHA. PeakiimoHHas CIOCOOHOCTH TeTEPOIHMKINIECKIX
aMUHOB M3YyY€HA B TPEXKOMIIOHEHTHOH CHCTEME: aMHH - CEPOYTJIEPO — MPONapPTUIOPOMUI.
Peaknuio B3anMOIEHCTBHUS TeTepOUUKINYEecKoro amuHa (l-merwnmunepasus, 1-gudenn-
METHIITUTIIEPa3nH, MOPGOIUH ¥ MUATIEPHUINH) C CEPOYTIEPOIOM B OPOMHUCTHIM HPOIAPTHIIOM
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MPOBOJMJIIM B CPEZie alleTOHA B IPUCYTCTBUH (pocdara HATpUs IPH KOMHATHOU TeMIlepaType
B TeueHue 1,5 - 2 gacoB. B pe3ynbTare CHHTE3MPOBAHBI C COOTBETCTBYIOIINM BBIXOIIOM
npon-2-uH-1-ui-4-metwnnunepasus-1-kapéogurnoar [ (73,4%)  mpon-2-un-1-mi-
4-mudennnMerunnuinepasus-1-kapéogutnoar I (93,6%), npon-2-MHUIMOPQOIHH-
4-xapbonutnoar /11 (84%) u npon-2-uHuUINUNEepuanH- 1 -kapooauruoat IV (82%).

CocraB ¥ MTHANBUAYATHHOCTh CHHTE3UPOBAHHBIX COCTUHEHUH [-/V TOATBEPKICHBI TaH-
HBIMH 37eMeHTHOr0 ananuza, TCX n UK-cnekrpockonuu. CTpyKTypa JUTHOALETUICHOBBIX
IPOM3BOMHBIX /-/V yCTAaHOBJIEHA HA OCHOBAHHH JaHHBIX criektpoB IMP 'H u °C.

/T \ CS =———CH,Br / \ S
R—X NH —z - R—X N—cZ P
\ / acetone, NazPO4x12H,0 ~s

-1V

X =N, R=CHs (I;; X =N, R = (Ph),CH (lI),
X = O (lll); X = CH, (IV)

C nenpro M3y4eHUs] OMOJIOTMYECKON aKTMBHOCTH M TIOMCKA HOBBIX OMOJOTHYECKH aK-
THBHBIX COCIMHECHHWHA Ha OCHOBE IPOII-2-HHIIMOPQOoIHH-4-kapOoauTrnoara /1] momydeH cy-
MPaMOJIEKYJISIPHBIN KOMIUIEKC BKIIOYEHUS ¢ P-uknoaekcTpuHoM (B-LIIT).

10——11

N

T
50
s

v

CyTmpaMOJIeKyISIpHBIA KOMITIEKC V' CHHTE3WpOBaH B3aMMOJCHCTBHEM ITPON-2-WHUII-
MophosnH-4-kapooautuoara /11 ¢ B-11/] B cpene BoJHOTO pacTBOpa 3TUIIOBOTO CIHMPTA MPU
cooTHOmeHuHN pearentos 1:0,5 i Temneparype peakuuu 55 °C B Teuenue 10 yacos.

KopreoOpa3zytomias crocoOHOCTh TAHHOTO KOMIUIEKca } McclenoBaHa Ha YepeHKax
cripen MBOJMCTHOM (Spiraeasalicifolia), koTopass ompenmeneHa MO YETHIpEM IapamMeTpaM:
KOJIMYECTBO KOPHEOOPa30BATEIbHBIX IICHTPOB, JJIMHA KOPHEH, KOJUYECTBO U JUIMHA 00pa-
30BaBIINXCS MMOOETOB B CPaBHEHWU C perymaropoMm pocta pactreHmii KH-2. KommuectBo
KOpHEOOpa30BaTeNbHBIX [IEHTPOB, IJIMHA KOPHEH, KOIWYECTBO M UIHHA 00Pa30BaBIIUXCS
mo0eroB B KOHTpoJie cocTasysitoT 2,1, 4,1 cm, 0,9 u 1,2 cM, COOTBETCTBEHHO, IS ITpernapara
KH-2 npu konuentpauuu 0,01% - 1,7, 5,3 cMm, 0,7 u 0,8 cM, a ¢ UCIIOIB30BAaHUEM CYTPaAMO-
JIEKYJISIPHOTO KOMIUIeKca V Brmodenwus - 2,3, 6,2 cm, 1,1 u 1,2 cm (tabn. 1). Ilpu koHIIeH-
tpammu 0,001% xonndyecTBO KOpHEOOPa30BATENbHBIX LIEHTPOB, JUIMHA KOPHEH, KOTUYECTBO
U nnuHa oOpa3oBaBmuxcs nmoOeroB mis npemapara KH-2 cocrasnstor 2,2, 6,3 cm, 1,0 u
0,9 cM, ng komInIekca Bkirouenus V- 2.4, 6,4 cm, 1,51 1,4 cm.
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Tabmnuma 1

Pe3yJibTaThl HCHBITAHUI KOPHEOOpa3ylleil CIOCOGHOCTH CYyNPaMoJIeKyJISIPHOT0 KoMiuiekca IV

Cpennee C Cpennee c
Konuenrparms KOJIMYECTBO KOpHE- P KoJIn1e- el
JUTMHA CTBO JUTHA
npenaparos, % 00pasoBaTeLHbIX KOpHEH, cM M0GEToB, CM
LHEHTPOB ’ mooeron ’
KonTpons (Boxa) 2,1 4,1 0,9 1,2
KH-2 - 0,01% 1,7 53 0,7 0,8
KH-2 - 0,001% 2,2 6,3 1,0 0,9
Kommneke Bxmrouenus - 0,01% 2,3 6,2 1,1 1,2
Kommexc Bximouenus - 0,001% 24 6,4 1,5 1,4

Takum 00pa3oM yCTaHOBIEHO, YTO KOMIUIEKC BKJIIOYEHHUS J TIpON-2-HHUIMOP-
dbomamuTHOKAapObamMara ¢ P-IIJI obOmamaeT KopHEOOpas3yromel aKTUBHOCTHIO W MOXKET
HalTH NPUMEHEHHE B PACTCHUEBOJCTBE B Ka4eCTBE CTHMYJIATOPa KOPHEOOpa3oBaHUS IS
JICKOPATUBHBIX KYCTAPHHUKOB.

B npopomkeHne Hammx HCCIEAOBAHUI IO MOUCKY HOBBIX OHMOIOTHYECKH aKTHBHBIX
BEIIECTB, & UMEHHO XHMHYECKUX CPEJICTB 3alIUTHl PACTEHUH H3ydeHa peakius aMIHOMETH-
JTupoBaHusl 1-(Tpori-2-uHUIOKCH )Ha) TATMHA ITUKIHYECKUM aMHHOM | -METHITUIEPa3uHOM
W pa3MYHBIMH anbaeruaaMu (OeHzanbaerun, n-propoeHsanpaerun u Gpopmanbsaerun). Pe-
aKIMI0 aMUHOMETWIIMPOBAHUSA 1-(TMpon-2-MHIWIOKCH ))HaTaTuHa TTPOBOIMIHN B cpeae abco-
JIIOTHOT'O JINOKCaHa B MPUCYTCTBUHU KATATMTUYCCKUX KoJuuecTB Woauma meau (1) mpu tem-
neparype 35-40 °C B TeueHHe ABYX YacOB.

j Dloxane /\

N\
VI-VIII
R =H (VI); @(VII) @F (VIII)

C
B pesynbrare momy4ensl B Buae macen 4-gpeHnnnadpTokcuOyTuHununepasunsl ViI-VIiIl
C COOTBETCTBYIOIIMM BBIXOAOM: |-MeTHi-4-(4-(HadTanun- 1 -uiokc )0y T-2-nHII ) Tunepa-
sun VI (71%), 1-metun-4-(4-(sadranun-1-unokcn)-1-peaunOyr-2-unun)nunepasun VIl
(82%), 1-(1-(4-dTopdenun)-4-(nadranun-1-nnokcn)0yT-2-unun)-4-metunnunepazud VIl
(73%).

-2 Zm

o/+ 2 . (
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CrpoeHne CUHTE3UPOBAHHBIX coequHeHuil VI-VIII yCcTaHOBIEHO HA OCHOBAHUU JTAHHBIX
sneMeHTHOro aHanu3a, MK-criekrpockornuu u cniekrpockormu IMP 'H u °C [7].

C uenplo u3y4YeHUs] OWMOJOTMYECKOH AaKTUBHOCTH 4-peHumTHapTOKCHOY THHHIIIHIIE-
pasuHoB VI-VIII, Ha OCHOBE KOTOPBIX IOJY4YEHbl BOAOPACTBOPUMBIE COJMU N-rUapoO-
XJIOpHUJIbL, IPOBEICH B JaOOPATOPHBIX YCIOBUAX OMOCKPHMHMHI MX BIMSHHS Ha POCT U pas-
BUTHE MOOETOB M KOPHEBOW CHCTEMBI SpOBOM mimeHuIpl copToB Kazaxcranckas-10, Cese-
psHKa 1 Mupac (tad:m. 2).

Tabmnuma 2

Pe3ynbTaThl HeNbITAHUI BAUSTHUS THAPOXJI0PUAOB 4-(peHNTHAPTOKCUOY THHHIINNIIEPA3UHOB
VI, VII na poct u pa3BUTHE KOPHEBOIl CHCTEMbI IPOPOCTKOB NMIIIEHUIBI

Kazaxcranckas 10 CeBepsiHKa Mupac
Ne coenunens CIT[:gJI:: JmnHa Jmina Jmina Jmuna Jmuna
oM ’ KOpHS, CM | cTeONs, cM | KOpHS, CM | CTeOMsd, CM | KOpPHS, CM
Kontpons(Boma) | 18,91£1,1 | 11,38+0,9 | 18,57+1,46 | 11,33+1,56 | 17,18%1,11 | 10,56+0,86
VI (R=H) 9,3840,65 | 2,15+0,33 | 9,47+0,78 1,74+0,46 | 8,62+0,78 1,82+0,38
VIl (R=Ph) 9,94+0,7 1,81+0,39 | 11,14+1,39 | 1,91+0,67 10+0,56 1,63+0,33

Kak mokazaHo B Tabn. 2, niuHa cte0iis U JJIMHa KOPHEH CeMsIH SpOBOM MIIeHUIb! Triti-
cumaestivum copra Ka3zaxcranckas-10 mist koHTpons cocrtaBmser 18,91+1,1cm m
11,38+0,9 cMm, cooTBeTCTBEHHO, 111 coenunenus VI 9,38+0,65 cm u 2,15+0,33 cMm, a ¢ uc-
nojb3oBanueM coequuenus VII29,94+0,7 cm u 1,81+0,39 cMm.

B ciyvae ucnons3oBaHus CeMsiH SpOBOM MIIEHUIBI copTa CeBepsHKa AJMMHA CTEONS U
JUTHA KOPHEH cocTaBiseT 1t KorTpois 18,57+1,46 cm u 11,334£1,56 ¢M, COOTBETCTBEHHO,
g coequnenus VI 9,47+0,78 cm u 1,74+0,46 cMm, a ¢ UCHOJIB30BaHUEM coeauHeHus VIl
11,14+1,39 cm u 1,9140,67 cm.

s ceMsH sipoBo# MIeHUIB copta Mupac utnHa cTe0ls U IITHHA KOpPHEH COCTaBIseT
s kouTpons 17,18+1,11 em u 10,56+0,86 cM, COOTBETCTBEHHO, ISl coemuHeHus VI
8,62+0,78 cm u 1,82+0,38 cMm, a ¢ wmcnonb3oBanueM coenuHenus VII 10+0,56 cm u
1,63+0,33 cm.

YCcTaHOBICHO, YTO THAPOXJIOPHUAB 4-heHmtHapTokcuOyTuHmmunepasudaos Vi, VIl
CIOCOOCTBYIOT YKOPOUCHHIO BETETaTHBHOM YacTh 1o0era U yCUIIEHUIO POCTa KOPHEBOW CH-
crembl. HaOmronaercst ykopaunBaHue U yTONIICHUE KOPHEBOU CHCTEMBI.

Takum obOpazom, runpoxiopuasl 4-pennnHadTokcuOyTHHUINHIIEpa3uHoB VI, VII obna-
JAIOT peTapIaHTHOW aKTUBHOCTHIO, MOJABIsS AeHCTBHE (PUTOrOPMOHOB M TOPMO3S POCT
pactenuit Ha 50%, pu 3TOM yBeIWYHMBas pa3BUTHE KOpHEBOU cuctemsl Ha 80%, uTo AemaeT
WX TIEPCIIEKTHBHBIMH JIJISl CENIbCKOTO XO3MCTBA MPU BEIPAIIMBAHUY 3€PHOBBIX U TEXHUYE-
CKHX KYJIBTYD.
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BUOT'PA®UA

4, 1O Banentuna KoHnctanTuHOBHA, paboTar0 B 00JIACTH XUMHUYECKUX HAYK W CIICIHA-
JU3UPYIOCh HA TOHKOM OPraHWYE€CKOM CHHTE3€¢ OMOJIOTMYECKH AKTUBHBIX BEILECTB. SIBIIs-
I0Ch IJIABHBIM Hay4HbIM COTpyAHUKOM AO «MHCTUTYT Xumuueckux Hayk uM. A.b. bekry-
poBa», Anmartsl, Kazaxcran. Jloktop xumuuecknx Hayk ¢ 2006 roga. O6mactb MOUX Hayuy-
HBIX MHTEPECOB BKIIOYAET OPTraHUYECKYI0 XHMHUIO M XHMHIO JIEKAPCTBEHHBIX BELIECTB, B
0COOEHHOCTH, TOHKHI OpTaHUYIECKUH CHHTE3, CTEPEOXHMHIO U KOH(DOPMAITMOHHBIN aHAIH3.
OCHOBHBIM HAaIpaBJICHUEM SIBIAETCS HCCIENOBAHMS XUMHUYECKOH MOAM(UKALUK pa3ind-
HBIX MOHO- U OWMIUKINYECKUX 4-keromunepunuHos, 3,7-qurerepa(N,N-;N,S-;N,0-) ounuk-
110[3,3,1|HOHAH-9-0HOB M WX MPOW3BOJIHBIX, CTEPEOXMMHUHU NPHUCOEITUHEHUSI HYKICO(DHUIIb-
HBIX PEareHTOB K KapOOHWJIBHOHM IpyIlle 3TUX aMUHOKETOHOB, pa3pabOTKH IMyTeH paruo-
HaJIbHOTO HCIIONB30BAHUS UX CUHTETHYECKHUX BO3MOYKHOCTEH AJS CHMHTE3a TPYIHOIOCTYII-
HBIX BEIECTB, YCTAHOBJICHUH 3aBUCUMOCTH MEXJIy TOHKOW XMMHUYECKOW U CTEpEOXHMHYeE-
CKOM CTPYKTYpOH M OMOJOIMYECKOM aKTMBHOCTBIO C IIE€JIbIO BBISBIICHUS U CO3JAHUS HOBBIX
0e3BpeaHBIX U BBICOKO3((PEeKTUBHBIX JIeKapcTBEHHBIX cpencTs. Jlaypear I'ocynapcTBeHHOM
npemun Peciybnuku Kazaxcran B oOnactu Hayku, TEXHUKU 1 0oOpazoBanus (2003).
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SYNTHESIS AND BIOLOGICAL ACTIVITY OF SOMEELEMENT(N-, O-, S-, F-)
ORGANIC COMPOUNDS

V.K. Yu', M.S. Mukanova', Ye.S. Sycheva', Zh.A. Rakhimbekov', T.E. Li’

'A.B. Bekturov Institute of Chemical Sciences,
XInstitute of Plant Biology and Biotechnology
Almaty, Kazakhstan,

yu_vk@mail.ru

A series of element(N-,0-,S-,F-)organic compounds were synthesized. Piperazines,
morpholine and piperidine dithioacetylenic derivatives were obtained by the “one pot” syn-
thesis. 4-Phenylnaphtoxybutynylpiperazines were synthesized by the aminomethylation re-
action of 1-(prop-2-ynyloxy)naphthalene. It was established that the supramolecular inclu-
sion complex of prop-2-ynylmorpholine-4-carbodithioate with P—cyclodextrin has root-
forming activity and 4-phenylnaphtoxybutynylpiperazines hydrochlorides show retardant
activity.

A series of element(N-,0-,S-,F-)organic compounds were synthesized. The “one pot”
synthesis of piperazines, morpholine and piperidine dithioacetylenic derivatives was carried
out. As a result the dithioacetylenic derivatives were synthesized with the following yields:
prop-2-yn-1-yl-4-methylpiperazin-1-carbodithioate / (73,4%) prop-2-yin-1-yl-4-diphenyl-
methyl-piperazine-1-carbodithioate /I (93,6%), prop-2-ynylmorpholine-4-carbodithioate //1
(84%) and prop-2-ynylpiperidine-1-carbodithioate 7V (82%). It was established that the su-
pramolecular inclusion complex V of prop-2-ynylmorpholine-4-carbodithioate with § — CD
has root-forming activity.

/_\ CS =——=——CH,bBr /_\ S
R—X NH —=; —> R—X N—C/< =
\ / acetone, Na;PO4x12H,0 \ / S

-1V

X =N, R =CHs (I); X= N, R = (Ph),CH (II),
X = O (lll); X = CH, (IV)

4-Phenylnaphtoxybutynylpiperazines VI-VIII were synthesized by the aminomethylation
reaction of 1-(prop-2-ynyloxy)naphthalene with 1-methylpiperazine and various aldehydes
(benzaldehyde, p-fluorobenzaldehyde and formaldehyde) in the following yields: 1-methyl-
4- (4-(naphthalene-1-yloxy)but-2-ynyl)piperazine VI (71%), 1-methyl-4-(4-(naphthalen-1-
yloxy)-1-phenylbut-2-ynyl)piperazine VII (82%) , 1-(1-(4-fluorophenyl)-4- (naphthalen-1-
yloxy)but-2-ynyl)-4-methylpiperazine VIII (73%). It was established that 4-phenyl-
naphthoxybutynylpiperazines hydrochlorides VI, Vil manifest themselves as retardants, in-
hibit the action of phytohormones and plant growth by 50%, and stimulate the development
of the root system by 80%.
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VI-VIII 3
R=H (VI);@(VII);@F (VIIT)

The work has been supported by the Ministry of Education and Science of the Republic of Ka-
zakhstan within the framework of the grant project AP05131486/GF5 and the targeted financing pro-
gram No. BR05234667.

‘O O\/ + " [ j Dloxane ‘ \/LNK/)\I “CHx
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bicyclo [3,3,1] nonan-9-ones and their derivatives, the stereochemistry of the adition of nu-
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OIIEHKA BUOJIOTUYECKOM DOPPEKTUBHOCTHU PA3JIMYHBIX CXEM
XUMHYECKOM 3AIIMUTHI COA OT BPEJHBIX OFBEKTOB

B.JL IOu', JI.A. IaB.108’

'ooo «IIpuopumem-Bocmok Tpeiiounzy, Yccypuiick, Poccus, yunbase@mail.ru
2000 «bozamuvipkay», Yccypuiick, Poccus

Uzydena 3¢peKTUBHOCTh IPUMEHEHUS NIPENapaToB i 3alIUThl COU OT BpeOUTENeH,
OonesHedl M copHskoB B ycioBusax llpumopckoro kpas. CocraBiieHHbIE KOMOMHALHUN
MpenaparoB MO3BOJIMIN MONYYUTh ypoxkaitHocTh 1,7 — 1,9 T/ra. IloBbIIeHHAS BIa)KHOCTH
3epHa IIpu yOOopKe oKazanach B BapHaHTE 3.

BBenenue

[Inomane moceBa com B Mupe coctasiser okoio 112 muH. Ta, 3T0 8§ % OT 00ImIeH TITOo-
mianu. Haubombiiee mpousBoactBo cocpenoroueHo B CLIA (35-40%), bpaswmuun (20%) u
Kurae (13%). YpoxkailHOCTh ZaHHOTO PACTEHUSI U3MEHSAETCS B IIUPOKHX npezpenax ot 0,5
1o 7 1/ra. OHa 3aBUCHUT OT OCOOCHHOCTEH COpTa M yCIOBHUI BRIpanuBanus [1].

B Poccum ocHOBHBIE TTOCEBBI COM OBUTH cocpenoToueHsl Ha JlanbHeM Bocroke, cocras-
151 90% mo crpane. OnHaKo, B MOCTIEIHUE ECATHIIETHS €€ CTalu BBIpalIUBaTh Ha AnTae,
3amagHoit Cubupu, LlenTpansHom UepHo3embe U MPYTHX peruoHax. Takoe BHUMaHHUE COs
MOJTy4YMIIa M3-32 BBHICOKOM MUINEBOI IIEHHOCTH COEBBIX MPOJIYKTOB. B cemeHax cou coxep-
sxkutcst 1o 40 % u 6onee Oenka u 20% macna. [{ns rora JlansHero Bocroka Poccuu cost ume-
eT oco0oe 3HaUeHHE, SIBIISACH OCHOBHOW KyJIbTypol. KimmMaTiudeckrne 0cOOEHHOCTH JJaHHBIX
PETHOHOB, OIArONPHUATHHI UTSI pocTa U pa3BUTHS cou. OIHAKO CpemHss ypoXKailHOCTh He-
cTaOujIbHA O rojiaM u coctapisieT 1 1/ra [2].

Lenpro HammMX wcciuenoBaHUM SIBISIOCH: OUEHUTH BIHSHUE PA3MYHBIX CXEM 3aIIHUTHI
pacTeHuil Ha ypoxKalHOCTb COM B yciaoBuAX [IpuMopckoro kpasi.

MaTepHa.mﬂ U METOJAHUKA HCCJ’Ie)IOBaHHﬁ

WccnenoBarms mpoBommm B [IpuMopckoM kpae. MeTomnka MCCIIeIOBaHU 0OIIepH-
HATasd OJid MOJICBBIX IMPOU3BOACTBCHHBIX OIILITOB. EI/IOHOFI/I‘ICCKYIO 3(1)(1)CKTI/IBHOCTL CXeEM

84



BIOTECHNOLOGY. EARTH SCIENCES. CHEMISTRY (workshop A)

3alIUTHl TPOBOJIWIM B OTHOIICHHH HAauOOJIee PaclpOCTPAHCHHBIX BPEAUTENCH U OONe3HeH
com B peruone [3].

CxeMa onbITOB

Tabuuma 1

BapuanTst Hopma npumenenus,

CXEM 3aIlHThI Tpenapar /T, n/ra
Omutor, BCK + JIurHorymar Hatpust 0,6 +0,1
®abwuan, BT + [Mapanokc, BPK + Ammrop, 0,1% 0,1+0,35

Cxema Ne 1 Cmuput, CK + ®@opsapa, MKD + Illapneit, MO 04+15+03
T'anakcu Ton, BPK + Apamo 45, KO 1,7+ 1,7
Onrtumo, KO + Illapneit, MO 0,5+0,3
beneduc, MO + buoctum Crapr 0,8+0,7
I'eiizep + buokomnosutr Koppekr + Xapmonu + I'ymar | 3,0 + 2,0 + 0,020 +

Cxema Ne 2 xammst Cygiep 0,5
E?;)(S’Tg\é Macnuunsiii + UnaTepmar + Bunrtax, MO + Dc- 15+15+08+02
Makcum XL, KC + Kpyiizep, KC 1,5+0,5

Cxema Ne 3 Tamaxcu Tom + AMuHOKaT + KenmnmkMukc 1,7+0,5+0,2
Orozunag @opre + Kapars 3eon + AMucrap 3xctpa 1,0+0,4+1,0
AxkBamukc + buoton, BK + Makcum XL 0,3+0,1+
bentyc, BP + Xapmonu, CTC + TI'amaktuon + buaton | 2,5 + 0,008 + 1,0 +
(ITAB), 0,1

Cxema Ne 4 Anganc, BJII" + buoton (ITAB) 0,3+0,1
Bbason, BP + MMkBant, BP + OT]] 90, XK 20+1,0+0,2
Knorunamer lyo, KC + TpuaktuB Dxctpa, KC 0,25+ 0,75
bes nporpasku

Cxema Ne 5 Xapmonu Knaccuk, BAI + bentyc, BP 0,025 +2,5
Omrrumo, KD + lapreit, MD 0,5+0,3
bes npotpaBku

Cxema Ne 6 Xapmonu, B/II" + Kommang, KO 0,008 + 0,5
Omnrrumo, KD + Illapreit, MD 0,5+0,3
Maxkcum XL + TekHokenbr AMuao Mo 1,5+1,6

Cxema Ne 7 Tanakcu Ton + AmunoKat, 10% + Keaukmuke, 10% 1,7+0,5+0,2
Omrrumo, K3 + lapreit, MD 0,5+0,3
Maxcum XL + Buobecra 1,5+ 0,008

Cxema Ne 8 Tanakcu Ton + AmunOKaT, 10% + Keaukmukce, 10% 1,7+0,5+0,2
Omrrumo, K3 + lapreit, MD 0,5+0,3
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Pe3yJ’lLTaTbI u oﬁcym)]emle

B pe3ynbrare mMpoBENEHHBIX MPEIBAPUTEIBLHBIX HCCIECAOBAHMN OBIJIO OMPEnesieHO, UTO
BCE BapUaHTHI 3alUTHl COU IMOKAa3alu XOPOIIy0 3()(PEeKTUBHOCTh. YPOKAHHOCTh MO BCEM
M3y4aeMbIM BapUaHTaM MPEBbIIIANa CPEIHIO YPOKaHHOCTh 10 PETHOHY U BapbUpOBaia B
npenenax ot 1,71 mo 1,93 1/ra.

Tabmuma 2

YpoxaiiHOCTh U BJIAKHOCTH COM B 3aBHCHMOCTH OT CXeMbI 3amuThl, 2018 r.

BapuanTsl BrnaxxnocTs 3epHa, % yPOXaﬁ:ﬁ;;;gciip;ﬁiZTf I;I/:;fazolay}o
Cxema Ne 1 13,0 19,1
Cxema Ne 2 13,5 19,3
Cxema Ne 3 15,1 18,9
Cxema Ne 4 13,5 19,6
Cxema Ne 5 13,2 19,0
Cxema Ne 6 12,5 17,0
Cxema Ne 7 12,7 17,1
Cxema Ne 8 13,3 17,8

BnaxxHocTh 3epHa cou MO BapuaHTaM HE IMpeBbIlIaja CTAaHAAPTHYIO U BapbUpOBalia OT
12,5 no 13,5%. Tonbko B Bapuante Ne 3 3TOT MmoKa3zarenab OKa3ajcs NOBBILIEHHBIM Ha 1,1%.

BriBoabI

N3ydeHHble KOMOWHAIIMK TIPEMAPaTOB IS 3alIUThl PACTCHUN COM MOKA3aJd XOPOIIYIO
3(h(PEeKTUBHOCTH MPOTHB IEIEBBIX 00HeKTOB. [lomydueHa ypoxaitHocTh 10 1,96 T/Ta 9TO BHI-
1€ CPEITHETO ITOKA3aTeNsl 10 PErHOHY.
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THE BIOLOGICAL EFFICIENCY OF VARIOUS SCHEMES OF CHEMICAL
PROTECTION OF SOYBEANS FROM HARMFUL OBJECTS

V.L. Yun', D.A. Pavlov’

! Prioritet-Vostok T rading Ltd, Ussuriysk, Russia,
yunbase@mail.ru
2Bo{.g,ratyrka Ltd, Ussuriysk, Russia

The effectiveness of the use of drugs to protect soybean from pests, diseases and weeds
in the conditions of Primorsky Krai has been studied. Formulated combinations of drugs
allowed to get a yield of 1.7 - 1.9 t / ha. Increased grain moisture during harvesting was in
option 3.

The soybean sown area in the world is about 112 million hectares, which is 8% of the
total area. The largest production is concentrated in the USA (35-40%), Brazil (20%) and
China (13%). The yield of this plant varies over a wide range from 0.5 to 7 t / ha. It depends
on the characteristics of the variety and growing conditions [1]. For the south of the Russian
Far East, soy is of particular importance, being the main crop. The climatic features of these
regions are favorable for soybean growth and development. However, the average yield is
unstable over the years and amounts to 1 t/ ha [2].

The aim of our research was: To assess the impact of various plant protection schemes
on soybean productivity in the Primorsky Krai.

Materials and methods

Studies were conducted in the Primorsky Territory. Research methods generally accept-
ed for field production experiments. The biological effectiveness of protection schemes was
carried out in relation to the most common pests and soy diseases in the region [3].

Results and discussion

As a result of preliminary studies, it was determined that all soybean protection options
showed good efficacy. Yields for all studied options exceeded the average yield in the re-
gion and varied from 1.71 to 1.93 t/ ha.

The moisture content of soybean in the variants did not exceed the standard and varied
from 12.5 to 13.5%. Only in option No. 3, this indicator was increased by 1.1%.

Table 2
Soybean yield and moisture depending on the protection scheme, 2018
. . . Productivity in terms of base humidity
0,
Options Grain moisture,% (14%), t / ha
Scheme 1 13,0 19,1
Scheme 2 13,5 19,3
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Table 2 end
Options Grain moisture.% Productivity 11; ;f):/l;r)lylst 7; :ase humidity
Scheme 3 15,1 18,9
Scheme 4 13,5 19,6
Scheme 5 13,2 19,0
Scheme 6 12,5 17,0
Scheme 7 12,7 17,1
Scheme 8 13,3 17,8

The moisture content of soybean in the variants did not exceed the standard and varied
from 12.5 to 13.5%. Only in option No. 3, this indicator was increased by 1.1%.

Conclusion

The studied combinations of soybean plant protection products have shown good effica-
cy against targets. Yields of up to 1.96 t / ha were obtained, which is higher than the region-
al average.
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Onrrndeckue gaTauku pH, OCHOBaHHBIE Ha M3MEpPeHUH (HOTOITIOMUHECIICHITHH, 00a1a-
0T 60JII)HH/IMI/I JOCTOMHCTBAMU MPUMCEHUTCIIBHO B 6I/IOTeXHOHOFI/II/I u 6HOM€)Z[I/I]_II/IH6 B pa-
0oTe mpeoxkeH crnocod uzmMepenus pH cpenpl ¢ MOMOIIBI0 MOJEKYI THIPoPOOHOTO Piryo-
PECLIEHTHOTO 30H/ae, BKIIOUCHHBIX B CIIOH M3 MOJHIJICKTPOIUTHBIX MHUKpoKarncyi. HTeH-
CHUBHOCTBH ()IIyOPECICHIIMH 30H]Ia B MUKPOKAICYyJaX H3MEHsUIach ¢ M3MEHEHHEM KHCIOTHO-
ctH cpefbl. [1oaM3aeKTpOINTHRIE MUKPOKATICYIIBI M3 MMPOTUBOIMOIOKHO 3apsSKEHHBIX TOIH-
3IIEKTPOIUTOB COACPIKATA MOJICKYITbI YPEasbl.

BBenenune

[Tokazarens pH sBisIeTCS BaKHEHITUM TTapaMeTPOM MHOTHX XHUMUYECKHX U OHOJIOTHYe-
CKHX TPOIECCOB, MPOTEKAIONINX B MPHUPOJIE U B KUBBIX OPraHU3MaXx, Ui H3MEPEHHUS KOTO-
POT0 HCIONB3YIOTCS pa3jMuHbIe CCHCOPHBIC YCTpoiicTBa. Hapsiay ¢ TpaauiimoHHBIME METO-
JaMu u3MepeHus pH cpeapl ¢ TOMOIIBI0 XUMUYECKUX UHAUKATOPOB U aMIICPOMETPHUUCCKUX
WA TIOTEHIIHOMETPUIECKIX YCTPOMCTB, B KOTOPHIX HCIIOJB3YETCS CTEKJISHHBIN 3JIEKTPO,
pa3paboTaHbl U BEIYTCS MCCICIOBAHUS MO Pa3pabd0TKe HOBBIX YCTPOMCTB U METOJIOB OIpe-
JIeNIeHus 3Toi BenmuumHbl, OnTHueckue natuuku pH, ocHOBaHHBIC Ha M3MEpeHUH (DOTOFO-
MUHECIIEHIIUN 00J71a/1al0T OONBIIUME JOCTOWHCTBAMH MPUMEHUTEIHFHO B OMOTEXHOIOTUN U
omomenunuHe [1], OCHOBHAsI KOHIICTIIUS KOTOPOH ommpaercs Ha (pakTe IMOTIIOMICHHUS HITH
¢dyopecuenuuu cBera. [lamaromumii qy4 cBeTa MPOXOTUT Yepe3 CBETOBOJA K AKTHBHOMY
KOHITY JaT4HKa, TJe OH B3aWUMOJEHCTBYET C XMMHUYECKHM BEIIECTBOM WHIMKATOpPAa, KOTO-
pBI U3MEHSET WHTCHCUBHOCTH ITydka [2]. ABTOpamu paGoThl [3] OBUIO MPEMIOKEHO He-
CKOJIBKO BOJIOKOHHO-ONTHYECKUX JAaTYNKOB pH, B 0CHOBE pabOTHI KOTOPBIX JIEKUT MPUHIIMII
(IyopeclieHIIMY WM TIOTJIONIEHUS COOTBETCTBYIONIET0 XpoModopa. [l KOBaJIEHTHOrO
MPUKPEIUICHNUST MOJIEKYJI KpacHTess, CIOCOOCTBYIOIIast xopoineil mMMoOwim3anyu pH-
YyBCTBUTEJIBHOTO Kpacutenis [4—6], TOBEPXHOCTh ONTHYECKOTO BOJIOKHA WK CyOcTpaTa
MOJIBEPraik ONPEACICHHON MOTU(DUKAIUH.
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B 3onme ans usmepenus pH B pusuonornyeckom nuanasone pH ot 7,0 no 7,4 [7] muk-
pocdepsl ToJIMaKpuiIaMuIa, CoAepKalIiue CBI3aHHbIe MUKpochephl (EeHOIOBOTO KPacHOTO
W TIOJIMCTUPOJIa MAJIoro pazMepa JJIsl PaccesiHUsl CBETa, ObLIM YNMakoBaHBI B O0OJOYKY U3
LEJUTIONO03HBIX UAIM3HBIX TPYOOYEK HAa KOHIIE Maphl IIACTUKOBBIX ONTUYECKUX BOJIOKOH.
[MomuaneTponuTHRIE MUKPOKAIICYJBI BIIEPBBIE OBLIM TONYyYeHHI [8, 9] myTem ynaneHus
KOJJTOMIHON dYacThIBl (s1pa), MOKPHITOH 000J0YKOH W3 IMOJUAIEKTPOIUTOB. B pabo-
Te [10] mOAUCTUPOIBLHBIE MHUKPOYACTHIIEI TOKPHIBAIM O0OJOYKON U3 MOJUCTUPOIICYIIb(O-
Hata (IICC) un nonmammnamuna (ITAA) MeTogoM mocnenoBaTenbHON aCOOIMH B IPUCYT-
cteun 0,5 M NaCl. MHOrooOpa3ue BapHaHTOB JAHU3aifHa MOIMAICKTPOIUTHBIX MUKPOKAIICYT
MpeIoCTaBIsIa BO3MOKHOCTh X MIMPOKOT0 MPUKIAAHOTO TpuMeHenus [11, 12].

IKCcNepuMeHTAJbHAN YaCTh

B nacrosmieit padore MBI TipemiaraeM MeTona onpeneneane pH cpeast mo diayopecreH-
uH TUAPOGOOHOTO 30H/A, BKIFOYEHHBIX B ITOJIMAIICKTPOIUTHBIE MUKPOKAIICYJIBI H OCHOBAaH
Ha cBoicTBax Kpacurenst N-((4-(6-phenyl-1,3,5-hexatrienyl)propyl)trimethy/ammonium
p—toluenesuifonate (TMA-DPH), koTopslii mpy B3aMMOAEHCTBUU C HHTAKTHBIMHU TTOKOSIIHU-
MHCSI KJIETKAMH B BOJHOW CYCIICH3MH BKJIIOYAETCS B HUX COIVIACHO 3aKOHY pacIpeAeieHus,
T.€. KOJMYECTBO BKJIIOYEHHOTO 30HJA MPONOPIUOHAIBLHO JIOCTYITHOW MOBEPXHOCTH MEM-
Opansr [13].

Pabouast xonmnenTpanus Qiryopectientaoro 3012 TMA-DPH (Molecular probes) co-
craBmsza 2,0 X 10° M. diyopecueHTHbIe H3MepeHHs HPOBOIMINCH HA CIEKTPOQIYOpH-
metpe Perkin Elmer MPF-44B npu xoMHaTHOH TeMIiepaType M MOCTOSHHOM IMepeMelnBa-
HUU pacTBopa. JnuHbI BoH Bo30Yyx)aeHus u dayopecueHun 350 HM u 430 HM COOTBET-
cTBeHHO. [10JMAIEeKTPONMTHEIE MUKPOKAIICYJIBI TOJTydalld METOJIOM MOOUYEPEIHON ancopo-
UM POTHBOTIONOKHO 3apsDKEHHBIX TONUAIIEKTPOIUTOB nonuctuponcyisponata (IICC) n
nonuanamuHa (ITAA) Ha wactunsr CaCO, wnu 6momuHepanbable sapa CaCO,/0enok.

Pe3yabTaThl 1 00Cy:KIeHUE

Brutouenue (hiryopeclieHTHBIX MOJIEKYJ B ITOJTUAICKTPOIUTHBIE MUKPOKAIICYIIBI MOYXKHO
MPOU3BOJNTH HEMOCPEICTBEHHO BHECEHHEM pAacTBOPa KpacUTeNs B BOIHYIO CYCIEH3HIO
Karcys, WIA TPpeABaApUTEILHO, Ha CTamud (OpMHUpPOBaHUS OOOJOYKH. 3arpy3ka Karcyi
(IIyopeceHTHBIMU MHIUKATOPaMH, YYBCTBUTEIBHBIMU K ONPE/ICIICHHBIM HOHAM M MOJICKY-
JaM, BEIET K CO3JaHUI0 XEMOCEHCOPOB, & UX KOMOMHAIMS ¢ OMOJIOTHUECKUMH KOMITIOHEH-
TaMu, HalpuMmep, pepMeHTaMH - OHOCeHCOpoB. TakuM 00pa3oM, Ha OCHOBE TOJIHIJIEKTPO-
JUTHBIX MUKPOKAIICYJT BO3MOKHO KOHCTPYHPOBATh OMOCEHCOPHI ISl OTPEAETICHHS Pa3Ind-
HBIX METa0OJIUTOB.

B BogHOI cpene ¢ MONMAAEKTPOIUTHRIMU MUKpoKancyiamu npu pH Huxe 5,0-5,1 BBe-
JIEHHE 30H/a B MCIIOJIb3yEeMOM KOHIIEHTPAIlMN HE MPUBOJIMIO K €ro CBEYEHHIO, T.€. MOJIEKY-
JIbI 30HJIa HE BKIIOYAINCH B TIOJIMAIIEKTPOIUTHBIE KoMIUIeKchl. [1pun nusmenennn pH pactBo-
pa BBIIE yKa3aHHBIX 3HAUYECHUH mosBisUiack (iayopecueHuus (puc. 1A), HHTEHCUBHOCTD
KOTOPOTO YBEIMINBAIIOCH ¢ pocToM 3HadeHuit pH (puc. 1Bb).
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Puc. 1. A. Criextp dyopecuenmmu TMA-DPH (2,0 x 10 ° M) B BOZHOM pacTBOpE TONHAIEKTPOIHTHBIX

mukpokarcyi (5,0 x 10°, 7 cioeB) conepxauiux ypeasy. pH pactsopa 8,0, UHHA BOJTHBI BO3OYKICHHS

350 um; b. Kunetnka BiroueHus: QuryopectieHTHOro 30H1a TMA-DPH B MOMH3IEKTPOIUTHBIC MUK-

pokaricyiel ¢ unciom cioe 7 pu pH 5,7 (1), pH 8,5 (3) u pH 7,2 (2). Tutp mukpokancyi — 2, 0 x 10°

B M. Konnentpamms 3ouma — 5 x 107 M. Crpenkamy yKa3aHbl MOMEHTHI BBEJCHHS MUKDOKAICYJI
1 30H/Ia COOTBETCTBEHHO. J[7THa BOHBI BO30YkaeHus — 350 aM, payopecuerimm — 430 HM

3Ty 0COOCHHOCTh B IIOBEJCHHWH MOJIEKYJ 30HAA MBI MCHOJIB30BAIN ISl PETHCTPALUH
n3MeHeHus pH cpenpl B pe3ynbTaTe peakiii MOYEBHHBI C ypea3ol, HHKAICYIMPOBAHHOHN B
MOJIMANIEKTPOJIUTHEIE MUKpokarncynsl. Ha puc. 1b mpencraBneHa KMHeTHKa pocTa MHTEH-
CHUBHOCTH (DITyOpECUIEHIIMY 30H/Ia B BOJHOW CpeJie C MOIUAIEKTPOIUTHBIMU MUKPOKAICyJia-
MH, B KOTOpBIE 3aKIIOUCHBI MOJEKYJBl ypeasbl, IPU JOOABICHUH MOYEBHUHBI Pa3IU4HON
KOHIIEHTpaluHi. MoJIeKyJIbl ypeas3sl BCTyAalOT B PEAKIAI0 C MOYEBHHOM B pe3yJbTaTe KOTO-
POH POMCXOAUT 3alleslaunBaHie cpeasl MHKyOanuu. [locnennee npuBOAUT, MO-BUANMOMY,
K BCTPaMBaHUIO MOJIEKYJ 30HIa B rUAPOGOOHBIE 00IACTH IMOJINAIEKTPOIUTHBIX MUKPOKAII-
CyJ, B pe3yjbTaTe KOTOPOH HaOmIomaeTcsi yBEeIMYEHHE MHTEHCHBHOCTH (IIyOpECLeHLUH.
s onpezneneHus: 3aBUCUMOCTH MHTEHCUBHOCTH ¢uyopecuenund TMA-DPH B BogHom
pacTBope ¢ MHUKpOKarcysiaMu, 3HaueHne pH pacTBopa M3MeHsIH BBEACHHEM COOTBETCTBY-
fomero konmaectsa NaOH u3 0,01M u peructpupoBanm dayopecriernumio. O THOBpEMEHHO
Ha pH metpe peructpupoBanu 3HaueHue pH pactBopa npu tex ke konuuectsax NaOH.

Kak cnenyer u3 npuBeaeHHOro Ha puc. 2, KpuBas perucrpauuu usMeHeHus: pH pactsopa c
MOMOIIBIO THAPOGOOHOTO 30H/a, aHATIOTUYHA U3MEPEHHOH C TIOMOIIBIO CTEKIISTHHOTO 3JIEKTPO-
Ja. MOXHO MPEATIONOKUTh, YTO IpeyIaraeMblii CIIoco0 MOKET OBbITh UCIIOIb30BaH, HAIIPUMED,
JUIs onipeneneHus pH olHOM ceHCOpHOM MUKpOKarcyJioi. Bo3aMOXXHOCTh BKIIFOUEHUS pa3iny-
HBIX BEILECTB B MONUAJIEKTPOJIMTHBIE MUKPOKAICYJbl HUCIOJB3YIOTCSI B KAUYECTBE CEHCOPHBIX
CHCTEM JJIs1 OTIPEAEIIEHI HU3KOMOJIEKYIIIPHBIX BEIIECTB B MHOTOKOMIIOHEHTHBIX cpeaax [14].

BuoceHcops! Ha ocHOBE ()ITyOpECIIEHLINH CTAaHOBSTCSI B&XKHBIMH MHCTPYMEHTAMU COBPEMEH-
HOIl OMONOruM, MO3BOJIIA OCYLIECTBIISITE MOHUTOPHHI OHMOJIOIMYECKUX IPOLECCOB B SKMBBIX
KJIETKaxX B peaJlbHOM BpeMeHH. IITupokuii acCOPTUMEHT OpraHU4ecKuX Kpacurenei ¢ pH-3aBu-
CHMBIMH ONTHYECKMMH CBOMCTBaMH IOCTyTeH Uit pH MoHuTOpHHra ¢ momomsto ¢iyopec-
IIEHTHOW MUKPOCKOITMH YT IPYTHX METOJI0B, OCHOBAaHHBIX Ha (hITyopecIieHITH Ki1eTok [15, 16].
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Puc. 2. A. Kpusas pocra pH B BomHOM pactBope nonmanekTpoiutHbx Kancynd (IICC-ITA, 7 crnoes,

5,0 x 10°) ¢ BKIIOUECHHBIMH MOJIEKYJIAMH Ypeassl ocie 106aBky MoueBrHbl | MM. (3amuch caenana

Ha pH metpe); b. KpuBas pocra maTeHCcHBHOCTH (hnyopecueHimm 30H1a TMA-DPH (2,0 MxM)

B BOJHOM pacTBope nonudiekTponutHbix karncyn (IICC-TIA, 7 cnoes, 5,0 x 106) C BKJIFOYEHHBIMU

MOJIEKyJIaMH ypeassl mociie 1o0aBku MoueBHHBI |MM. (3amuch cienaHa Ha GIyopuMeTpe OTHOBpe-
MEHHO ¢ 3anucbio Ha pH mMeTpe 00pasua OAHOTO U TOTO e MPUTOTOBICHUS

Pabora BbImonHeHa mpu (uHaHCOBOW moanepkke Komurera Hayku MuHHCTEpCTBa
obpa3zoBanus u Hayku Pecniyonuku Kazaxcran (mpoext AP05134201).
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DETERMINATION OF pH MEDIUM BY FLUORESCENCE
OF HYDROPHOBIC PROBE INCLUDED IN POLYELECTROLYTE
MICROCAPSULES
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Summary. Optical pH sensors based on photoluminescence measurement have great
advantages in biotechnology and biomedicine. A method for measuring the pH of a medium
using molecules of a hydrophobic fluorescent probe incorporated into layers of polyelectro-
Iyte microcapsules is proposed. Polyelectrolyte microcapsules from oppositely charged
polyelectrolytes contained urease molecules.
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Optical pH sensors based on the measurement of photoluminescence have a number of
advantages and high values in relation to biotechnology and biomedicine [1] and the meas-
uring method itself is based on the fact of absorption or fluorescence of light [2, 3]. The pa-
per suggests a method for determination of pH medium by fluorescence of hydrophobic
probe included in polyelectrolyte microcapsules and it is based on the properties of the dye
N-((4-(6-phenyl-1,3,5-hexatrienyl)propyl)trimethylammonium p—toluenesuifonate (TMA-
DPH). Polyelectrolyte microcapsules have been obtained by alternate adsorption method
oppositely charged polyelectrolytes of polystyrene sulfonate (PSS) and polyallylamine
(PAA) to CaCO; particles or biomineral cores CaCos/protein.

In an aqueous medium with polyelectrolyte microcapsules at pH below 5.0-5.1, the
sample introduction with the used concentration has not led to its luminescence, i.e. the
sample molecules have not been included in polyelectrolyte complexes. When the pH of the
solution changed above the indicated values, fluorescence has occured, with its intensity
increasing along with the rise of pH values. This behavioural feature of the sample mole-
cules has been used to register changes in the pH medium as a result of the reaction of urea
with urease encapsulated in polyelectrolyte microcapsules.

The pH value of the solution has been changed by appending an appropriate amount of
NaOH from 0.01M to determine the dependency of the fluorescence intensity of TMA-DPH
in an aqueous solution with microcapsules, and the fluorescence has been recorded. Simul-
taneously, the pH value of the solution has been recorded on the pH meter with the same
amount of NaOH. Then the amplitude of the fluorescent signal has been correlated to the
kinetic curves at the 30-35th minutes. Thus, polyelectrolyte microcapsules with incorporated
molecules of a fluorescent probe TMA-DPH can be used as a pH-sensitive element in senso-
ry devices. The possibility to include various substances in polyelectrolyte microcapsules is
used in sensory systems to identify low-molecular substances in multicomponent media [4].
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MATEMATHYECKOE 1 KOMIIBIOTEPHOE MOJAEJIMPOBAHUE
3AT'PA3ZHEHMUSA PEK

A.B. Kum', B.B. Kum*

1Hucmumym Mamemamuxu u Mexanuxu um. H.H. Kpacoeckozo YpO PAH,
Examepunoypez, Poccus, avkim@imm.uran.ru
ZYPMbCKuﬁ Deodepanvuvtii Ynusepcumem, Examepunoype, Poccus, ivlad97@mail.ru

B cratee O6Cy)I(IIaIOTC$I BOIIPOCHI MAaTEMAaTUYCCKOI'0 MOACIIUPOBAHUSA IIpOoLECCa 3arpsa3-
HCHUA PCK U paspaGOTKa OpOrpaMMHOI'0 KOMIIJIEKCA KOMIBIOTCPHOTO CUMYJIMPOBAHUA pac-
CMAaTpUBACMBbIX IIPOLECCOB.

Jlns aHanu3a MOJENH CO3JaH MPOrPaMMHBINA KOMIUIEKC, ITO3BOJISIONIUN OCYIIECTBIISTh
KOMIIBIOTEPHOE MOJISIMPOBAHNE U aHAIH3 MPOIecca 3arps3HEHUs] PEK MPH Pa3IMIHBIX 3HA-
YEHHSIX TTapaMeTPOB.

Jlig onpeneneHus 3K0JI0THYECKOr0 COCTOSIHUS PEKHM UCTIONIB3YIOT TaKUE XapaKTEPUCTH-
KH, KaK:

bruoxumudeckoe morpebnenue kuciaopona (bIIK) — konmmdecTBo kmciopoaa, W3pacxo-
JIOBAaHHOE Ha a’pO0OHOE OMOXUMHUECKOES OKHCIICHHE IMOJ NEHCTBHEM MHKPOOPraHU3MOB U
pa3iokKEeHUE HECTOMKUX OPraHMYECKUX COCIMHEHHUIA, COJICPIKAINUXCS B UCCIICyeMO BOJIE.

Copepxkanue B Boje pactBopeHHOro kuciopona (PK), xapakrepusyromiee KuCIOpo-
HBIN PEXUM BOJIOEMA.

Hcnonp3yst COOTHOIICHHS KOHIIEHTpAIMK OajaHca Macc, MOXHO MoyyduTs [1, 2] cre-
nyromue nuddepeHnranbHple YpaBHEHUS C 3aI1a3/IbIBAIOIINM apryMEHTOM, OMHUCHIBAIOIIHE
nuHamuyeckoe nosenenue BIIK u PK

Op (m+uy (1) +0z(t—1)—(Q+ Qg )z()

v

(1) =~k (1)z(1) + +v1(2),

(M

+u, (1) +v, (1),

§(t) = ks (1)z(t)+ky (1) (q° — q (1)) + Qq(t_r)_(vQJrQE)‘J(t)

rae z(l) — xonnenTpanus bIIK B exnaMIE 00BEMA;
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q(t) — xonuenrpauus PK B enuHnie 06beMa;

qS — KOHIIGHTpAI¥s HACHIICHIS;

O — CKOpOCTh MOTOKA;
Qp — KOHCTaHTa, XapaKTepu3yomias 00beM HCCIIeTyeMO BOIBL.

®yukimn (Bpemenn)  (+),i=1,2,3 0603Ha4at0T COOTBETCTBEHHO:

e mokazarenb BIIK pacnajna;

e ckopocTh peaspanuu PK;

® CKOPOCTb J1€30KCUTCHALIHH;

e 00BEM BOJIBI B IIPEZieIaX PACCMATPHBAEMOTO Y4aCTKa PEKH.

v (t) 1 v, (), COOTBETCTBEHHO, 0003HAYAIOT HEONPEICICHHBIC BO3MYILICHHS, KOTOPbIE
BIMSIIOT Ha CKOpocTh m3MeHeHnst BIIK B mpezenax paccMaTpHBaeMOro y4acTka peKu.

m — KOHCTaHTa, "ONTUMAIBHBIM" 3HAYCHHEM KOTOPOU SIBISIETCS KOHIEHTpPALMsI CTOY-
HBIX BOJ B MpeJeNax pPacCMaTPHBAEMOr0 Y4YacTKa PEKH COOTBETCTBYIOLINE YCIOBHSIM
YCTOMYHMBOIO COCTOSIHMS HA HEOOXOUMOM yPOBHE KOHLICHTPALIUH.

uy(t) n u,(t) npeacraBisOT cOOOM, COOTBETCTBEHHO, JOMOJIHUTEIBHBIE KOHTPOINPY-

eMble Bapuauuu koHueHtpauuu BIIK ot ero “ontumansHOro” 3HaueHuUs m*, U CKOpPOCTb
a’paly B MOTOKE. DTU DJIEMEHTHI PEryJIUPOBAaHUS, BBOJSITCS AJIsl YNPABICHUS peaKiuei
PEYHOI CHCTEMBI M TOAJIEPKAHUS TTApaMeTPOB B Ipe/eiaX yCTAaHOBICHHOW OKPECTHOCTH
JKeJTaeMOM CTallMOHApHOW peakivu Py HAIMYUM HeomnpeaeneHHoctel. [Ipennonaraem, 4to
KO3 DUITMESHTHI UMEIOT BUJT

h;1,2,3 — U3BECTHBIE MOJOKUTEIbHBIE KOHCTAHTBI
Ah; (t),i=1,2,3 — Heu3BecTHBIE HYHKINH C H3BECTHBIMHU IPAHHIIAMHU.

IIpn oTcyTCTBUM HEONpPENEIEHHOCTEH U peryiaupoBaHMs, ypaBHeHHUs (1) mpuHUMarOT
BUJ

2(t)=—h (1)z(t) + QEerQZ(t_T)_(Q”LQE)Z(t),

3)
Qq(1-1)~(0+0p)q(1)

\%

q(t)=—hsz(t)+hy (q° —q (1)) +
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*
Ecnu 3amano xxenaemoe YCTaHOBUBILICCCS 3HAYCHUC KOHIICHTPAIIUU PK q , TO U3

Oz—hl(t)Z+QEm+QZ_(Q+QE)Z,
\%
“4)

0=—hsz+hz(qS—q)+Qq_(Qv+QE)q.

%
COOTBETCTBYIOIINE CTallMOHApHBIE 3HadeHUs KoHmeHTpanmuu BIIK, z u© KoHIEHTparuu

%
ctounblXx Bog BIIK m paBHbI:

2= (¢ -4")-nd’]

hy
| ®)
* 3 * *
m =——(h +Y1)[hz (q —q )—qu ],
WL
Tae v, =& , Yo = 2 Ecmn xonnentpanus Beixonsmero BIIK otperynuposana c yBaxke-
v v
HUEM K "ONTUMAabHOMY'" 3HaYEHUIO, m", Torma ypaBaeHus (1) craHoBsTCS
2(1) =~k (0)z(0) 471 (m” 10 (6)) 4722 (=)= (11 +11) 2(6) + 01 (0),

(6)

q(1)=~k3 (1) 2(1) + by (1)(q° =g () + 729 (1 =7) = (YL +72)q (1) + 1 (1) + 15 (1) + v, (1)

[pumensist mpeodpazoBaHue

{xl(t) —z(t)-z,

X (1)=q(t)-q .

[IpuBenem ypaBueHus (6), yauTsiBas (5) K BULY
(xl(t)j:(—(hﬁr%*'yz) 0 ][M(ﬂ]_{ﬁ 0](”1(1)}_
X (1) hy —(hy +71 +72) )\ x5 (¢) 0 1T N\uy(2)

{vl 0 )(xl(t—r))+ vi (£) = Ay (1) (2" + 3, (1))

. . (7
0 v\ (t=1)) | vy (6) = Ay (1) + 3, (1)) + Ay (£)(¢° =" =% (1))
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WJIH B BEKTOPHOI popme
x(t)=Ax(t)+ Ayx(t —1)+ Bu(t)+e(t,x(1)) (8)

4 _(_(hl +71+72) 0 J 4 _(Yl 0 j _[Yl Oj
1 — ’ 2 = ’ - )
hy —(hy +v1+72) 0 v, 0 1

vi ()= Ahy (f)(Z* X (t))

é(t,x(1)) = ) . :
vy (£) = Ay (£)(2" + 3, (1)) + Ay (6)(¢° =" =% (1))

KOMHI)IOTepHOC MOAECJIUPOBAHUE

B naHHOM pasjene NpUBOISTCSA PE3YIbTaThl KOMITBIOTEPHOTO MOJICTHPOBAHUS CHCTEMBI
(8) ¢ momomsio Time-DelaySystemToolbox [3], pazpaboTanHoro B mepuoj padoThI TEPBO-
ro aBropa B Seoul National university.

[t KOMIBIOTEPHOTO MOAEIMPOBAaHMS cUCTeMbl (8) OepyTcsl crlenyrolie 3Haue-

Hus [1, 2]

o 1=1;

e v, =0.1;

e v,=009;

e 5=0.04,

L h1=h320.32,
e 1,=0.20;

o qS:10.

JIJ]H r'paHUl] HCOIIPEACICHHBIX BOSMYHICHI/Iﬁ MIPUHUMAIOTCA CIICAYIOIINE 3HAYCHU !

max|Ah | = max|Ahs| =0.08 : max|v,|=max|v,|=0.15.
|Aly| | A vy A

bepem q* =6, Torma u3 ypaBHeHHH (5): z =0.625m =2.625.
[Tpu BEIOpAaHHBIX 3HAYCHHSX [TAPAMETPOB MATPHIILI MOJIEIU 3arpSI3HEHUS PEKH PaBHEI

-1.32 0 09 0 0.1 0
A] = s A2 = ) B = s
0.32 -1.20) 0 09 0 1

ITpyn KOMIBIOTEPHOM MOJEIUPOBAHMU HayaldbHBIE MOMEHT paBeH f, = Ob HayanbHbIE
COCTOSIHUSI OepyTCs Kak:

x (s)=Lse[-10], x,(s)=-Lse[-L0].

Pabota BrimonHeHa ipu noaaepxkke PODU (mpoekt 17-01-00636).
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BUOTI'PAD®USA

A, Apkanuii Bnagumuposuu Kum, paborato B 00acTi MaTeMaTHKH U CHELUAIU3UDY-
I0Ch Ha NPUKIagHON MaTtematrke. PaboTaio pyKoBoIUTENEM HCCIIEA0BATENbCKOM TPYIIIBI B
HNucTtuTyTe Marematuku u Mexannku uMm. H.H. Kpacockoro YpO PAH, ExartepunOypr.
Jokrop ¢usnko-maremarnueckux Hayk ¢ 2001-ro roma. O0nacT MOMX Hay4HBIX HHTEpe-
COB BKJIIOUAET BCE HAIIPABJICHUSI MAaTEMATUKH U YTIPABIICHUE MPOLIECCAMH.

S, Kum Bnangucnas BsuecnaBoBud, cTyeHT 3 Kypca Ypansckoro dexepaipbHOro YHU-
BepcuteTa, MHCTUTYTa €CTECTBEHHBIX HAyK U MaTeMaTuku. Crenuain3upyroch Ha MEXaHu-
K€ 1 MaTeMaTHYECKOM MOJEITUPOBaHUH. B 001acTh MOUX HAyYHBIX HHTEPECOB IPUMEHEHHE
MAaTCMAaTHUKH B KOMIIBIOTCPHOM MOJCIMPOBAHNH.

MATHEMATICAL AND COMPUTER MODELING OF RIVER POLLUTION

A.V. Kim', V.V. Kim?

'Krasovskii Institute of mathematics and mechanics of the Russian Academy of Sciences
[Ural Branch], Yekaterinburg, avkim@imm.uran.ru
Ural Federal University, Yekaterunburg, ivlad97@mail.ru

The paper discusses a mathematical modeling of a river pollution and development of a
software complex for simulating and analysis of the model.

¢ Biochemical oxygen demand (BOD)

e dissolved oxygen (DO)

are important indices of a river water quality.

Using mass balance relations, the dynamics of BOD & DO can be described [1,2] by the
following functional differential equations

] IR (o] ) (it
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{yl OJ[xl(t_r)} vy (1) = Ay (6)(=" +x (1))
0 v\ (E=1)) | vy (1) = Ay (8)(2" + 3, (1)) + Ay (1) (0° =4 =2 (1))

We simulate the system using Time-Delay System Toolbox [3] developed by the first
author during his work at Seoul National University.

Moreover, a set of programs with a user-friendly interface has been developed that al-
lows interactive computer modeling and analysis of the model.
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AHAJIN3 DMOIIUOHAJIBHBIN OKPACKA KOMMEHTAPHUEB HA CAUTAX,
OBO3PEBAIOIIUX TOBAPBI, U MAPKETILJIEMCAX

J. Kum

Hayuonansuulil uccnedosamensbckuil ynugepcumem «Bvicuiasa wikona IKoHOMuxuy,
Mockea, Poccus,
kidivadkidivadl(@gmail.com

B OOKJIaJIC pacCMaTpUBACTCA UICA aHAIM3a SMOILMOHAILHOM OKpaCK KOMMCHTAapUCB Ha
caiiTax ¢ OT3bIBaMH KJIIMEHTOB, C ICJIIO JIYYIICTrO0 MOHNUMAaHUA 6p€H,Z[OB.

ITomp30BaTeny B MHTEpHETE UMEIOT HAMHOTO OOJIBIIIE CBOOOBI BHICKA3bIBATH MHEHHS O
4eM-1100, yeM B peadbHOCTH. OCHOBHAs 1I€Th JJAHHOTO MCCIICIOBAHMS - TPOAHAIN3UPOBATh
SMOIIMOHATFHYI0 OKPAacKy KOMMEHTapHEB Ha CaliTaX C OT3BIBAMH KIIMEHTOB, YTOOBI JTydllle
MOHUMATh OpeHAbl. [l 3Toro ciemyer pa3padoTaTh aBTOMAaTH3UPOBAHHBIA aITOPHUTM ITO-
JMy4eHUs] KOMMEHTApUeB C CAlTOB W 3aHeCTH HX B 0a3y AaHHBIX. [locne aToro paspaboraH-
HBII QJITOPUTM BKIIIOYAET B ceOsl METOJbI MAIIMHHOTO OOYUYEHUS IS OTMPEACIICHUS MOJISp-
HOCTH COOOIIEHUS M OTNpeAeNeHNs ero acieKToB. OXUIaeMbIid alTOPUTM JOJDKEH OBITH OTI-
TUMH3HUPOBAH C TOYKHU 3PpCHHUA BPEMEHU U TOYHOCTH. Bnaroz[apﬁ 9TOMY aJIrOPUTMY MOKHO
OyneT ¢ 0oJbIlel TOYHOCTHIO TOHSAThH, YTO TOBOPSAT IOJIB30BATEIM O TOBape WU OpeHJE.
Takxke MOXHO OyJeT YCTaHOBUTH KOPPEISIIUI0 KOMMEHTAPHEB C PEKIaMHBIMU KaMIIaHHSI-
MU, 9TOOBI JIy4Ille IOHUMAaTh, KaK OTHOCSITCS JIFOJM HHTEPHETA K peKJIaMaM.

AHanu3 MHEHH ABJISETCS OJHOU M3 00JacTell 00padOTKU €CTECTBEHHOTO sI3bIKa, KOTO-
pas B HacToOsIIee BpeMs UCIIONIb3yeTcsl BO MHOTHX cdepax. Cama 3a1ada MOXKET OBITh OTIpe-
JleieHa KaK BBIYHCIUTENbHas HASHTH(HUKAHNS CyObEKTUBHOCTH B TEKCTaX W OTHOIIEHUS
ABTOPOB 3TUX TCKCTOB K OIIPCACICHHBIM OGBGKT&M. HepBOHa'-IaJIBHO B KaU€CTBC U3y4acMbIX
JTAHHBIX KCIOJIL30BAUCH OOJBINNE 3alUCH, COCTOSIINE U3 HECKOJBKUX MPEIOKEHUH, B
KOTOPBIX YETKO MPOCIEKHUBAIACH CBA3p M KOHTEKCT. llo3ke MoNb30BaTENbCKUN KOHTEHT
CTaJl MEHEe eMKHM, HO Ooiee CyObEeKTUBHBIM U MPEeBpaTHiIcS B OECKOHEUHBIH MOTOK ITOCTY-
naroniei nHpopManuu. IT0 MPOU30ILIO0 OIarogaps pa3BUTHIO COIUANBHBIX CETEH, MOsBIIe-
HUIO KOMMEHTapHEB, «CTaTyCOB» U KOPOTKUX COOOIIEHHIA.

HHaTepHeT m300MIyeT HeBepHOUW MH(POpMAIHEil 0 IPOAYKTaX, 3TO THIIMYHO IS CAHTOB
OT30BUKOB. Hampumep, KITMEHT, KOTOPBIH XOUeT KyNUTh TelleOH, OyJeT UCKaTh €ro OT3bI-
BHI 0 Tenedone B MHTepHeTe. [IprcTynas K MOKyNKe, OH WM OHA ITOCETUT Pa3jInyHble caii-
Tl W TPOYMTAET OOJBIIOE KOJMYECTBO WH(OpPMAINH, KOTOpas MOXXeT ObITh He Bceria
IpaBAUBOM.

Msi u3yyaeM BO3MOXKHOCTh CO3aHUS CEPBUCA, KOTOPHIM MOMOT OBbI MOKyMHaTeIsIM M
OpenaaM moiy4aTh Oonee moApoOHYr WH(GOPMAIMIO U3 KOMMEHTapHEB IMOJb30BaTelNei B
TE€YeHHE KOPOTKOTO TMepro/ia BpeMEHH. JTO MO3BOIUT HAMHOTO TIy0XKe y3HATh O MOJIOKH-
TETFHOM W OTPUIIATEILHOM OTHOILIEHUU K TOBApY B MHTEPHETE B OMPEICICHHBI MOMEHT
BpPEMEHU.
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IToaTomy 3amaga cOCTOUT B TOM, YTOOBI TIOMETUTH B COOTBETCTBHH C SMOIIMOHAIBLHOM
OKPaCcKOW MHOXECTBO KOMMEHTAPHUEB, OTHOCSIIUXCS K KOHKPETHOMY OOBEKTY, 3aJaHHOMY
C0BOM iU ()pa3oi, HalIEHHBIM MTOUCKOBBIM 3alPOCOM, C MCIIOJIb30BAHUEM CHHTAKCHUYE-
CKOT'O aHayim3a BeO-CTpaHWIl. AHAIOTHYHAS MPoOJIeMa pemaeTcss s OOJBITHX TEKCTOB C
WCTIOJIb30BAHUEM JIMHTBUCTHYECKOTO CIIOBApHOTO TOAXO0/a U METOAOB MAIIMHHOTO 00yue-
Hus. Kpome Toro, ienb 3Tol paboThl COCTOUT B TOM, YTOOBI ONITUMHU3UPOBATH BPEMs TIOUCKA
II0JIB30BaTCIISIMU I/IH(i)OpMa]_II/II/I 0 TOBapax Ha pa3JIN4YHbIX caltax u paCcliupyuTh 3HAHUEC IIPO-
IIyKTa 11 OpeHma.

C 27Ol 1epio OBLTH PAacCMOTPEHBI OCHOBHBIE METOMBI OOYYEHUS C yUuTeleM JUTs JaH-
HBIX, B3AThIC TpU pa30ope BeO-CTpaHUI] U BBHIOpaHBI JTyYIlIUE, C TOYKU 3PEHUS, TOYHOCTH,
MIOJTHOTHI PE3yJBTAaTOB M BpeMeHU 00ydeHus. [IpennokuTs, 060CHOBATh U BHEAPUTH HOBBIMA
METOJI Ha OCHOBE BBHIOpaHHOTO. V, B KOHIIE KOHIIOB, CO3/IaTh MOJENb, KOTOpasi MpU BBOJIE
HEKOTOPOH WH(OpMAIINH, HAIpUMep, MOJeNn TenedoHa, Belgana Obl Bce HanOojee TOITy-
JISIPHBIC TIOJIOKUTENBHBIE W OTPUIATEIBHBIC CTOPOHBI ATOro TenedoHa u 0TOOpaszuia Okl
pEeHTHHT Uit 3TOro 3ampoca. YToObl MOATBEPANTH TOYHOCTH PE3YJIbTATOB, MOITYYCHHBIX B
XOJIe MCCIeOBaHMs, OBUIH MPOBEICHBI MMPOBEPKH HAa PEAbHBIX JaHHBIX, B3STHIX C U3BECT-
HOTO caifTa.

METO/bI

B xoze aToit paboThl MBI OyZieM MCIIONB30BATh TPH CAMBIX MOIYJIIPHBIX METOJa B 3TOH
obmactu. Bo-miepBbIX, HauBHBIN OaliecoBckuil kinaccudukarop [1] paboTaeT ¢ yCIOBHBIMU
BEPOSTHOCTSIMH, HAMBHO I0JIarasi, YTo CJIOBa B MPEUIOKEHUN HE3aBUCUMBI. DTOT MPOCTON
KIIAaCCH(HKATOP XOPOIIO ceOs 3apeKOMEHIOBAN MPHU PEIIeHUH 3aa9u KIaCCH(PUKAIINH TEK-
cra [2]. Jlanmee HyXHO BBIOpaTh 3aKOH, B COOTBETCTBUH C KOTOPHIM paclpeneeHbl JaHHbIE.
3areM, HCMONB3Ys OTMEUEHHBIE MPUMEPHI, PACCUUTHIBAIOTCS MapaMeTphl 3TOTO pachpere-
JISHHsI, KOTOPbIe B NalTbHEUIIIEM UCTIONB3YIOTCS sl MapKupoBKkH. [IpenronoxuM, 94To 1aH-

*
HBIE pacipe/elieHbl o 3akoHy bepHymu. B aToM ciydae kilace ¢ , K KOTOPOMY TPHHA]-
JIEKUT HEU3BECTHOE COO0IIeHNe paccuuThiBaeTcs 1mo dhopmyie (cMm. Popmyina 1):

. P(c)Y" P(x| )i
C —argmaxc .
P(t)

(M

3/ech X — XapaKTePUCTUKH, 10 KOTOPBIM OLEHUBAIOTCS COOOLICHUS U HX BCEro m, x;(t) —

MOKa3bIBAET, KaKas XapaKTEPHUCTHKA i TIPEACTaBIeHa B COOOIIEHHH £, ¢ — 3TO METKa KJlacca,
P(c) u P(x|c) — mapameTpbl MOJIEIIN, HAWICHHBIC IPH 00y4YeHUU Kiaccudukaropa
Bo-BTOpBIX, MeTOA OMOPHBIX BeKTOpPoB (SVM) [3], KOTOpBIH paboTaeT Mo MPHHIUITY
paszeneHus MPOCTPaHCTBAa Ha MOIMPOCTPAHCTBA, COOTBETCTBYIOIINE KiIaccaM. 371ECh TaKKe
BBIOUPAIOTCSI TIPU3HAKH, C TIOMOIIBIO KOTOPBIX U3MEPSIOTCS MPUMEPHI U, COTJIACHO U3MEepe-
HUSIM, [IPE00pa3yIOTCs B YMCIOBBIC BEKTOPHI. JlanbHelnas paboTa OCyIIeCTBISIETCS C ITH-
MU BEKTOPaMH U MPOCTPAHCTBOM, B KOTOPOM OHH pacroioxeHbl. Ha srane oOydeHus 3aa-
4ya METOJIa COCTOUT B Pe0oOpa30BaHUM MPOCTPAHCTBA C MIOMOIIBIO OMEpaTopa sIpa, 9TO0bI
HaWTH TaKWe TUIEPIUIOCKOCTH, KOTOPHIC Pa3eNsioT MPUMEPHI U3 pa3HBIX KIACCOB 00ydYa-
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rolero Habopa. Jlemaercs mMporHo3, COrjiacHO KOTOPOMY 4acTh MPOCTPAHCTBA OTHOCHUTEIh-
HO HaHJAEHHBIX THIIEPILIOCKOCTEH MMOJIydaeT BEKTOP, COOTBETCTBYIONIUI HOBOMY IIPUMEDY.

Jasiee paccMOTpuM KiacCH(UKAIIMIO ¢ UCIIOJIb30BAHUEM METOa MAaKCUMAJIbHOM SHTPO-
nuu [4]. B cinyyae pa3aencHust Ha JBa Kjiacca 3ajada CBOJUTCS K JIOTUCTHYECKOM perpeccuu
JUTS. HAXOXKICHUS pacrpe/ieNicHus JAaHHBIX 10 KiaccaM. B oTinuue oT HauBHOro OaliecoB-
CKOro kiaccudukaTopa, 3TOT METOA HE IPEAnojaracT HEe3aBHCHMOCTH IPU3HAKOB. DTO
03HAYAET, YTO BBl MOXKETE MCIIOJB30BaTh JUIS NpEJCKa3aHUsl MPU3HAKU JIPYTOH MPHUPOJIEI,
HanpUMep, YTOObI U3MEPUTH N-TpaMMbl U (pasbl B co00IIeHNnH OaHOBpeMeHHO. CyTh 3TOTO
METO/Ia 3aKJTI0YaeTCs] B TOM, YTO HEOOXOAMMO BHIOpaTh HamboJiee MOAXOMAIIYI0 MOJICTH,
KOTOpaSI }/Z[OBJ'IGTBOpHeT BCEM CCTCCTBCHHBLIM OFpaHH‘IeHI/IHM. MOI[CHL OIIUCBIBACTCA CJIC-
Iyroter (opMyJIou:

eXp(ZfL?wxi (c.t)
> s (XN x; (eut)

3nech ¢ — MeTKa Kiiacca, ¢ — paccMaTpUBaeMoe CooOIIeHue, X;(c¢,f) — COBMECTHas Npej-

P(dt,\) = )

CTaBJICHHOCTH [-TO TIPU3HAKa B KJacce ¢ U B mpumepe £, N — KOIHYECTBO MPU3HAKOB, A —
BEKTOp BECOB JIUIsl BCEX MPH3HAKOB: YeM OOJIbIIE BEC, TEM OOJIbIIEe 3HAYMMOCTh 3TOTO MPH-
3HaKa Kiaccudukaropa.

OXUNIAAEMBIE PE3YJIBTATbHI U 3AKJIIOYEHUE

Wudopmanus B MHTEpHETE YacTO HeBepHA. M3-3a 3TOr0 y MOJIB30BATENS MOXKET OBITH
HEIPaBUJIbHOE OTHOILIECHUE K YCIIyre Uiy ToBapy. I1o 3Toii npuynHe aHaIM3aTOp TOHAIBHO-
CTH KOMMEHTapueB B VHTepHeTe MO3BOIUT KOHEYHOMY IIOJIB30BATEINIO IOIYUYHTh OoJjee
MIOJIHOE MIPEJCTABICHUE O TIPOAYKTE.

GanTeI OT30BHREH

4

MARCHRT JARKLIX € CAHTOR

Mpenobnabora AAHHBIK
ba3a AaHHBIX Yaanewwne AyvGnnEaros,
MPHCTIBOK, CYINTHRCOR

1
L.

v
GERTHMERTANGHEN AHITHS
OADEAEREHHE TOROSHTEMBHELY,
HETATHEHBIN H HEHTHANGHEN
BOMMEHTIIHEE

OCHOBHBIE 3TaITBI PAOOTHI

103



VHXEHEPHBIE HAYKU. HOBbIE MATEPUAJIBI (cexnus B)

Bo BpeMms uccnenoBaHus HEOOXOUMO CPAaBHUTH OCHOBHBIC METOIbI, TAKHE KaK Me-
TOA OOYdYeHHUs C y4HUTElIeM, HAWBHBIN 0aiieCOBCKHIl KIacCH(PUKATOP, METOJ OMOPHBIX
BEKTOPOB M JIOTHCTHYECKAs] PErpeccus 4TOOBl MOJYYUTh JAAHHBIE O KOMMEHTApHIX IO
napaMmeTpaM TOYHOCTH, MOJNHOTHI PE3yJIbTaTOB M BpeMsi oOydenwus. [IpoaHanu3upoBaTh
OCOOCHHOCTH 3aJadydM aHaju3a W HaWTH CIOCOOBI HCIOJB30BATh 3TH (YHKIIUH IS
YIYUIICHUS ¥ ONTUMHU3AIMN METOJ0B Ki1accupuKaIiuu. TOUYHOCTh pabOThl OyIeT OLICHH-
BaThCA 10 JAaHHBIM, B3STHIM c caiita Kaggle.com. Pazpaborannas Mozaenb Oyner pe3yib-
TaToOM 3TOH pabOTHI.
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ANALYSIS OF THE EMOTIONAL COLORING OF THE COMMENTS ON SITES
WITH PRODUCT REVIEWS AND MARKETPLACES

D. Kim

National Research University
Higher School of Economics, Moscow, Russia,
kidivadkidivadl(@gmail.com

The report discusses the idea of the analysis of emotional coloring of the review sites
with customer feedback, with the aim of better understanding the brands.

The current research studies not only the existing methods of analyzing the emotional
coloring of texts but also the development and implementation of the method of emotional
coloring of comments in the Internet environment. The main goal of this study is to analyze
the emotional coloring of comments on the sites with customer reviews. To that end, an au-
tomated algorithm should be developed for obtaining comments from sites and entered into
the database. After that, The developed algorithm includes methods of machine learning for
determining the polarity of a message and determining its aspects. The anticipated algorithm
should be optimized in terms of time.

Opinion analysis is one of the areas of natural language processing, which is now used
in many areas of work. The task itself can be defined as the computational identification of
subjectivity in the texts and the attitude of the authors of these texts to certain objects. Ini-
tially, large records consisting of several sentences were used as the data under study, in
which the connection and context were clearly traced. Later, user content became less capa-
cious, but more subjective and turned into an endless stream of incoming information. This
happened due to the development of social networks, the appearance of comments, “status-
es” and short messages.

The Internet abounds in incorrect information about products, it is typically of customer
review sites. For instance, the customer who wants to buy a phone will search for its reviews
of the phone on the Internet. Prior to purchasing, he or she will visit different sites and read
a large amount of information which can be not always truthful.

We explore the possibility of creating a service that would help customers and brands to
get more detailed information from user comments a short period of time. This will allow
much deeper to learn about the positive and negative about the goods in the Internet.

Therefore, the task is to mark in accordance with the emotional coloring many com-
ments related to a specific object, given by a word or phrase, that is found by a search query,
using the parsing of web pages. A similar problem is solved for large texts using a linguistic
vocabulary approach and computationally, using methods of machine learning. In addition,
the purpose of this work is to optimize the users’ search time for reviews’ reports on a varie-
ty of sites and increase knowledge of products for the brand.

To that end, the basic teaching methods with the teacher for the data taken by parsing
web pages and choose best in terms of accuracy, completeness of results and training time.
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Propose, justify and implement a new method based on the selected one. And eventually,
create a model that, when entering some information, such as a phone model, would give
out all the most popular positive and negative sides of this phone and display its rating for
this query. To approve the accuracy of the results obtained in the course of the study, checks
were carried out on real current data taken from a well-known site for data scientists.

BIOGRAPHY

Born on 11/29/1997. Graduated the Higher School of Economics in the field of Applied
Mathematics in 2019. I became interested in marketing, and began working in the company
«Yumaks» as a project manager in the marketing department. During this time, I managed
to participate in projects related to education, Internet business and technical management of
Internet platforms.

MOJIYYEHUE METAJUIOMATPHYHOT'O CIIJTABA AL-ZR-W BHEIIEYHOM
METAJUIOTEPMUEN

E.A. Kan, C.H. XI/IMyX](lHZ, E.A. T'osi0BKO'

"Tuxooxeanckuii 2ocyoapcmeennslii ynusepcumem, Xaovaposck, Poccus,
jenya 1992g@mail.ru
2chmumym mamepuanoseoenuss XHI[ /IBO PAH, Xabapoeck, Poccus,
ximyxin@yandex.ru

PaccmoTpens! ycioBus cuHTe3a CImiaBoB Al-Zr-W mpu aTfoMHHOTEPMUYECKOM COB-
MECTHOM BOCCTAHOBJICHHMHM OKCHJOB ITUPKOHHUS M BoJibppama. YCTaHOBJICHO, YTO CIUIAB
HMMeEeT KOMITO3UIIMOHHYIO CTPYKTYPY: B AIIOMUHUEBON MaTpHIIE pacTIpeeieHbl BKIIOUSHUS
uaTepMeTauioB Al;Zr, AlyW. HalineHo, 94T0 MUKpPOTBEPIOCTh BKIIOYEHUH CYIIECTBEHHO
BBITIIC MUKPOTBEPAOCTH ATIOMUHAEBON MaTPHIIHL.

Komnozunuonnsie MaTepraibl C METAJUINYECKOH MaTpHUIIel — HOBBIN KJlacC MaTepHanoB
OTBEYAIOLINX TPEOOBAaHUAM COBPEMEHHON TeXHUKU. Cpenyu HUX KOMIIO3UIIMOHHBIE. CIUIABBI
ATIOMHHHSA C TYTOIJIaBKUMHU MeTajulaM{d 00JalaloT KOMIUIEKCOM YHHUKAaJIbHBIX CBOICTB,
Onmarozmapsi KOTOPBIM 3TH CIDIaBbl MIMPOKO BOCTPEeOOBaHBI B psfe 00JIACTeH COBpEMEHHOU
TEXHHUKH, BKIIOYasl aBUACTPOEHHUE, I/Ie MPEIbSBISIIOTCS BbICOKHE TPeOOBaHUS K HAAEKHO-
cti MarepuanoB. DPpPeKT oT MpUMEHEeHHUs JIMTaTyp JOCTHTAeTCs 3a CUET HACBHIIICHUS MaT-
PUYHOTO paciiaBa YacTHIaMu nHTepMeTanaoB AlsM (M-nepexoansiid Mmetamn) [1-7]

B cBsi3u C BBIIEU3I0KEHHBIM, 3aaueii HACTOSIEH pabOThl SBISETCS MCCIEIOBAaHUE U
pa3paboTKa aJIFOMUHHEBOTO CIUIaBa C BBICOKUM COAEP)KaHHEM LIMPKOHUS U BOJb(ppama Me-
TaNTIOTEPMHYECKUM METOOM.
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B kauecTBe MCXOOHOTO CHIPHS I MOMYYEHHs aTIOMHUHHMEBOIO CILIaBa MCIIOJIb30BaIH
OKCHJIBI METaJUIOB U APYyTHE MaTepHasbl (YucToTa, Macc %): ZrO, — 98,3, W05-98.,9 tep-
mutHy0 n106aBky NaNQO;, ¢imtoc CaF, kBanupukanmu «u», nopomok amomMunus [1A4-99,6
(cpenauii pazmep yactui 50 MKM).

st onpeneneHus 3J€MEHTHOTO COCTaBa MPOAYKTOB CHHTE3a MCIIOJIb30BAIM PEHTIEHO-
bayopucteHTHbIN aHamu3arop «Crekrpockan Makc-GVy. UccrnenoBanue (a3zoBoro cocra-
Ba BBHIMONH:AIM Ha nudpakromerpe «JAPOH-7» (Cu-Ka-usmyuenue). MukpocTpykTypy
CIUTaBa MCCJIENOBAM C MOMOIIBIO 3NeKTpoHHOro Mukpockoma «Hitachl SU-70» ¢ DJIC-
npucTtaBkoi. OneHka 00beMHON JOIM MHTEPMETAIMIOB IIPOU3BOANIACE C IOMOIIBIO IIPO-
rpaMMmHOro Komruiekca Image-Pro Plus. M3mepeHne MUKpOTBEpAOCTH NPOBOAMIOCH HA
mukpotsepaomepe (IIMT-3) ¢ paznuuneiMu Harpy3kamu (20 — 50r). MeTtamoTepMuyecKuii
CHHTE3 KOMIIO3HMIMOHHOIO CIUIaBa IPOBOAMIM B KAPOIPOUYHBIX METAIIMYECKUX THUIJIAX,
(yTepoBaHHBIX OTHEYNOPHBIM MaTepuanioM. LIIuXTy roToBMIM MyTeM paBHOMEPHOIO CMe-
IIMBaHHUA BCEX KOMIIOHEHTOB. Peakluio MHHIMHPOBAIN 3JEKTpo3anajoM cBepxy. Janee
peakuys mpoTekaga 0e3 BHEIIHETro MOAOTPeBa 3a CUET TeIlla SIK30TePMUUYECKUX peakiuii. B
pe3yibTaTe IUIaBKU 0Opa30BBIBAJICS PACILIaB, OTYETIMBO Pa3/EIEeHHBIN HAa METAUIMNYECKYIO
Y OKCHUIHYIO (ha3bl.

CocraB HCXOIHOW LIMXTHI Ul CUHTE3a aFOMHHOMATPUYHOTO CIIaBa YCTaHABIMBAIM C
Y4ETOM CTEXHOMETPHUUYECKOI0 COOTHOIIEHHUS PEareHTOB B OCHOBHBIX PEAKIMAX CHHTE3a.
OueBuaHO, uTO Aiisi opMupoBaHus craBa Al-Zr-W HeoOX0IuMO 00eCleunTh B COCTaBe
MIMXTHl M30BITOK AIIOMUHHS OTHOCHTENBHO pacueTHoro. [lo mepe yBennueHus M30bITKa
AIIOMUHMA B cocTaBe MKXTH 10 40 % Macc., 3HAYUTEIbHOE €ro KOJIMYeCTBO, HE Y4acTBYS B
BOCCTAHOBJIEHUH, MIEPEXOIUT B cIiaB. [Ipy 3TOM CKOpOCTh TOpeHHs METaIIOTEPMUYECKON
CMECH MPOTPECCUBHO YCKOPSIETCA, MPOLECC MEPEXOANT B PEKHUM TEIUIOBOTO B3pBIBA U CO-
MPOBOXIACTCS BBIHOCOM BelecTBa M3 THUINIA. C LENbI0 CHIDKEHHS CKOPOCTH TOPEHHS H
MIPETOTBPAIICHHs pa3dpoca BEIIECTBa B COCTaB CMECH BBOAAT OaTaCTHYIO T00AaBKY, KOTO-
past OMHOBPEMEHHO BBITIOIHSET POJIb (hIroca, YIyUIIAIOIIEr0 YCIOBUs (OPMUPOBAHHS KOM-
MAKTHBIX CIUTKOB METalIa. DKCIEPUMEHTHI MIOKa3alH, YTO BBIXOJ TYTOIUIABKUX METAJIJIOB B
CIUTaB OTBeUaeT BeMUIUHAM: IpKoHui 37-40 % macc., Bombdppam-93-96 % macc.

Tabmnuna 1

Pe3ym>TaT1>1 OIpeaeJIeHUudA 3JICMEHTHOI0 COCTaBa MOJIYY€HHBIX CIIJIABOB

CocraB cmaBa, % Mac.

AJIOMMHOTEpPMHYECKAs CUCTEMA
A\ Zr Al [Tpumecu

Al -ZrO; - WO; 11.77 | 2037 | 67.55 0.31

HccnenoBanne cTpyKTypHl MOMYYEHHBIX CIIABOB B ONTHYECKOM MHKPOCKOIIC W OLICHKA
00BEMHOM 10JIM UHTEPMETAJUIM/IOB MTOKa3aja, YTO UX BEJWYMHA cocTaBiusgeT 32-38 % .

DKCIEepUMEHTAIIbHO YCTAaHOBJIEHO, YTO MHKPOTBEPIOCTh MHTEPMETAJUIMAHBIX (a3 cy-
IIECTBEHHO BBIIIE MUKPOTBEPOCTH MATPHYHOTO CILIaBa.
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- kY - 4
SU70 20.0kV 15.0mm x300 PDBSE(CP) 2/1/2017 16:22 100um [SU70 20.0kV 15.0mm x3.00k PDBSE(CP) 2/1/2017 16:28

MukpocTpykTypa oopa3sna ciiaa Al-Zr-W:

a — o0umit BUA MEKPOCTPYKTYPBI 00pasia; 6 — TOYKU MPOBEICHHS MHKPOPEHTICHOCHIEKTPAIILHOTO aHAIN3a

VYCTaHOBIIEHO, YTO COBMECTHOE AIFOMHHOTEPMHYECKOE BOCCTAHOBICHHE OKCHIOB IIMPKO-
HUA ¥ BoJb(hpama npu U30BITKE aJIFOMUHUS B COCTaBe IUXTHI TPUBOJUT K 00pa3oBaHUIO CILIa-
Ba AIIOMHHHMS, UPKOHUS U Bosb(pama crexytomero coctasa Al -20.37 % Zr- 11.77 % W.

Tabnuna 2

Pe3yabTaThl aHAIM3a 3J1€MEHTOB B CTPYKTYPHBIX COCTABJISIOIIUX ciiaBa Al-Zr-W,
NMOJIy4eHHOT0 U3 OKCHI0B

CpenHee coaepxKaHHe dJIEMEHTOB, aTM. %
Touku ananu3za Al 7 W Hsy, I'Tla
1-3 76,77 23,23 — 3,96-4,53
4-6 81,16 — 18,84 5,8-6,4
7-9 100 — -
10-12 98,05 1,95 — 118

OKCNepUMEHTaIbHO HaNIEHO, YTO CIUIaBBl HMEIOT KOMIIO3ULMOHHYIO CTPYKTYpY:
B QJIIOMHHHMEBOM MaTpHue pacnpeaeieHsl uHTepMeraumasl AliZr m ALW (pucyHOK,
TaoiI. 2).

JINTEPATYPA

1. Enarun B. U. JlerupoBanue neopMHUpyEeMBIX aTIOMHUHUEBBIX CIIABOB MEPEXOJHBIMU METajl-
namu. M.: Meramnyprus, 1975. - 247 c.

2. Emarun B. U. Uctopus, ycnexu u mpoOIeMbl JIETUPOBAHHUS aTFOMHHHUEBEBIX CIDIABOB ITEPEXO/I-
HbeIME MeTaiamu// TexHomorus nerkux cruraBos. 2004. Ne 3. C. 6 -29.

3. T. Tian, X.F. Wang, W. Li, Ab initio calculations on elastic properties in L12 structure Al13X
and X3Al-type (X=transition or main group metal) intermetallic compounds, Solid State Communi-
cations, Volume 156, 2013, pp. 69-75.

108



ENGINEERING. NEW MATERIALS (workshop B)

4. CuHTe3 KOMIIO3HUIIMOHHOTO amroMoMaTpuaHoro cruiaBa Al - Ni - W [Tekct] / B. B. 'octumes
[ mp.] // LUsernsre metamsr. - 2018. - Ne 7 (907). — C. 62-673. C. 30-39.
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PREPARATION OF METAL-MATRIX ALLOY AL-ZR-W BY EXTRAFINED
METALLOTHERMY

E.D. Kim', S.N. Khimukhin?, E.A. Golovko'

1Paciﬁc Ocean State University, Khabarovsk, Russia,
jenya 1992g@mail.ru
XInstitute of Materials Science of the Khabarovsk Scientific Center
of the Far-Eastern Branch of the Russian Academy of Sciences,
ximyxin@yandex.ru

Composite materials with a metal matrix - a new class of materials that meet the re-
quirements of modern technology. Among them are compositional. Aluminum alloys with
refractory metals possess a complex of unique properties, due to which these alloys are
widely demanded in a number of modern engineering areas, including aircraft construction,
where high demands are placed on the reliability of materials. The effect of the use of liga-
tures is achieved due to the saturation of the matrix melt with particles of intermetallic com-
pounds Al;M (M-transition metal) [1-7].

In connection with the above, the objective of this work is to study and develop an alu-
minum alloy with a high content of zirconium and tungsten by the metallothermal method.
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To determine the elemental composition of the synthesis products, a Spectroscan Max-
GV X-ray fluorescence analyzer was used. The study of the phase composition was per-
formed on a diffractometer "DRON-7" (Cu-Ka-radiation). The microstructure of the alloy
was investigated using an electron microscope "Hitachl SU-70" with an EMF attachment.
The evaluation of the volume fraction of intermetallic compounds was carried out using the
Image-Pro Plus software package. The microhardness was measured on a microhardness
meter (PMT-3) with various loads (2050 g). Metallothermic synthesis of the composite
alloy was carried out in heat-resistant metal crucibles lined with refractory material. The
mixture was prepared by uniform mixing of all components. The reaction was initiated by
electrospray above. Further, the reaction proceeded without external heating due to the heat
of exothermic reactions. As a result of melting, a melt was formed, distinctly divided into
metallic and oxide phases.

The study of the structure of the obtained alloys in an optical microscope and the as-
sessment of the volume fraction of intermetallic compounds showed that their value is
32-38%.

It has been experimentally established that the microhardness of the intermetallic phases
is significantly higher than the microhardness of the matrix alloy.

It is established that the joint aluminothermic reduction of zirconium and tungsten ox-
ides with an excess of aluminum in the composition of the charge leads to the formation of
an alloy of aluminum, zirconium and tungsten of the following composition

It has been experimentally found that the alloys have a composite structure: Al;Zr and
AlLW intermetallic compounds are distributed in an aluminum matrix.

REFERENCES

1. Yelagin V. 1. Legirovaniye deformiruyemykh alyuminiyevykh splavov perekhodnymi
metallami. M.: Metallurgiya, 1975. — 247 s.

2. Yelagin V. L. Istoriya, uspekhi i problemy legirovaniya alyuminiyevykh splavov perekhodny-
mi metallami//Tekhnologiya legkikh splavov. 2004. Ne 3. S. 6 -29.

3. T. Tian, X.F. Wang, W. Li, Ab initio calculations on elastic properties in L12 structure Al;X
and X;Al-type (X=transition or main group metal) intermetallic compounds, Solid State Communica-
tions, Volume 156, 2013, pp. 69-75.

4. Sintez kompozitsionnogo alyumomatrichnogo splava Al - Ni - W [Tekst] / V. V. Gostishchev
[idr.] / Tsvetnyye metally. - 2018. - Ne 7 (907). - S. 62-673. S. 30-39.

5. Gostishchev, V. V., Kim, E. D., & Ri, E. H. (2018). Synthesis of Aluminum-Matrix Alloys
with Al-Zr-W by Metallothermy of Oxides. In Solid State Phenomena (Vol. 284, pp. 465-469). Trans
Tech Publications.

6. Ri E.KH. Vliyaniye ligatury s alyuminidami Ni i RZM na strukturu i svoystva silumina i
splava Al-Cu/ E.KH. Ri, Khosen Ri, M.A. Kalaushin, S.N. Khimukhin, A.V. Goncharov
//Metallurgiya mashinostroyeniya Ne 6. — 2016. — S. 20-24.

7. Khimukhin S.N. Intermetallidnyye pokrytiya posle ispytaniy na zharostoykost'/ S.N. Khimu-
khin, V.V. Gostishchev, A.V. Medneva, Khosen Ri., E.KH. Ri //Vestnik BGTU. 2017. Ne2, (55).
S. 125-133.

110



ENGINEERING. NEW MATERIALS (workshop B)

BIOGRAPHY

I work in the field of materials science and foundry and specialize in the production of
alloying alloys from mineral raw materials. I work as an engineer of the UNIR in the "Pacif-
ic State University", Khabarovsk. I graduated from the FEFU Master's Degree in 2016, to-
day I am studying at the postgraduate course at the Department of Foundry and Metal Tech-
nology at the Pacific National University, Khabarovsk. The field of my scientific interests
includes mineral concentrates, metallothermic synthesis, obtaining complex ligatures, mod-
ern resource-saving technologies for the production of alloys.

O PAJINYCE ONIUCAHHOM C®EPbl BECKOHEYHOMEPHOI'O CUMILJIEKCA

II.A. Kum

Hucmumym vtuuciumenbHoi MAMEMAMUKU U MAMEMAMUYLECKOIL 2eou3uKu
CO PAH, Hoeocubupck, Poccus,
kim@ooi.sscc.ru

IIpn ananm3e reoMeTpuu MPOCTPAHCTB OOJBIIEH Pa3MEPHOCTH, HEXETH IMPUBBIYHOTO
HaM TPEXMEPHOTO MHpa, B KaUueCTBE HAYAJIbHBIX MOJEIHHBIX OOBEKTOB MCCIIEIOBAaHUS pac-
CMaTpPUBAIOTCS MPOCTEHIINE TeOMETPUUYECKHE Tela, K KOTOPBIM MOXXKHO OTHECTH M CHM-
TUTEKC. 371eCh BIEPBBIE PACCMATPUBAIOTCS COOTHOIICHUS T€OMETPHH CHUMILIEKCa M OeCKo-
HEYHOMEPHOCTH MPOCTPAHCTBA, B KOTOPOM OHO cymiecTByeT. HaiinenHoe mpenensHOE co-
OTHOLICHUE MOXKET OBITh OTHECEHO K HEKOTOPBIM OIMpPEAeSIomnM (yHIaMEHTaIbHBIM KOH-
CTaHTaM.

Bompocam reomeTprueckoro mpeacTaBIeHUs] MHOTOMEPHOCTH Havalld yIelsaTh Hayd-
HOE BHMMaHHE C cepequHbl 19 Beka, 4TO BCKOPE HAIILJIO OTPAXKECHUE B YETBIPEXMEPHOU
MPOCTPAHCTBECHHO-BPEMCHHON KOHIIENIIMU OWHINTEHHA, YyBSA3BIBAIONICH B3aUMOCBS3b
MPOCTPAHCTBA W BpeMeHU. Tak, COTIaCHO TEOPHH OTHOCHTEIBHOCTH MPHU OJHOBPEMEH-
HOM Hauaje JABUXCHHUS C Pa3HbIMH CKOPOCTSIMHU U TPACKTOPUSAMU K OJIHOM TOYKE IPO-
CTPaHCTBA JUTUTEIBHOCTH 3aTPAUYCHHBIX BPEeMEH OyIyT pa3audarbcs npu ux Berpeude. Co-
BpEMEHHbIE (PU3UKU-TEOPETUKH Pa3padaThIBAIOT B HACTOsIIee BpeMs (PU3NYECKYIO TeO-
pHUI0 CTPYH, pabOTAIOMIyI0 JIWIIF B MHOTOMEPHOM IIPOCTPAHCTBE, pa3MepHOCTH oT 10-
MEpPHOCTH WU 26-MepHOCTU. MHTEpeCc K reOMETpUH YEeTHIPEXMEPHOIO MPOCTPAHCTBA B
MJaHe Pa3BUTHS BO3PACTAIOIIETO MOTEHI[MANA COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHO-
JoTHi OBUT IPEICTaBIIeH B MpeApaymux padorax KoHdepeHnnn no HayKe W TEXHOJIOTH-
sm [1, 2, 3]. 3neck MbI MPOJAOIKUM TEMY MHOTOMEPHOCTH.

[pocreiimmM TenoM A N-MEPHOTO MPOCTPAHCTBA SBISICTCS CUMILICKC, KOTOPBIN Tpe-
CTaBIsieT cOOOM BBIMYKIIBIH MHOTOTPAHHUK C YHCIIOM BEPIIWH, HA €AWHUILY OONBIINM, YeM
pa3MepHOCTh mpocTpancTBa [4]. [IpoTrB 1r000¥ BEpIIMHBI CUMILIEKCA JIGKUT TPaHb, COJEP-
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JKalasi BCe OCTANbHBIC BepIMH. Tak i HOJBMEPHOTO MPOCTPAHCTBA CUMILICKC TIPE/ICTaBIIS-
ercs Toukou. J[Jsi 0JJTHOMEPHOrO MPOCTPAHCTBA CUMILIEKC yKe OTpe30K. B nByMepHOM mpo-
CTPAaHCTBE CUMILUIEKC BBITJISAUT KAK MPABUIIBHBIN TPEYTOJbHUK, @ B TPEXMEPHOM IIPOCTPaH-
CTBE CUMIUICKCOM CTaHOBHUTCS TeTpadp. [IpecTaBuM reoMeTpruecKiM 00pa3oM OMKCaHHEIC
cTpyktypbl. Hanpumep, Touka Ha (puc. A) m300pakaeT CUMIUIEKC HOJIBMEPHOTO MPOCTpaH-
cTBa. «BBITATHBAS) M3 TOYKH APYTYIO TOYKY M COENWHSS MX OTPE3KOM JUTHHBI «EIWHHIIAY,
MoJy4YaeM CHMIUICKC OJJHOMEPHOTO MPOCTPAHCTBA, MpeacTaBieHHb Ha (puc. B). Ctpos Ha
OTpe3Ke MPaBWIIBHBIA TPEYTONBHUK, TOJTyYaeM CHMIUIEKC IBYMEPHOTO MPOCTPAHCTBA, H300-
paxennsrii Ha (puc. C). Ilpeobpa3ys NmpaBHILHBIA TPEYTOJIBHUK B TPABUIBHBINA TETpadap
n300pakacM CUMILIEKC TPEXMEPHOTO MPOCTPaHCTBa Ha (puc. D).

. — — — -A -

B c [

U3 reomerpuueckux cOOOpaKCHHH MOKHO BBIYHCIUTH Paguychl cdep, OMUCAHHBIX
BOKPYT «EIUHUYHBIX» CHUMIUIEKCOB: 7, =0 1 chepsl B HOIBMEPHOM IIPOCTPAHCTBE,

ry=1/2 nns chepbl B ONHOMEPHOM IPOCTPAHCTBE, I, =2\/1—r12 /3 s cpeprl B IBY-

MEpPHOM IIPOCTPAHCTBE M, HAKOHEI], 73 =34/1 —r22 /4 Uit chepbl B TPEXMEPHOM IIPO-
CTpaHCTBE.

ANTOPUTM MOCTPOEHUSI MOCIEAYIOUIET0 CUMILIEKCA 3aKI0yaeTcs B cueayoiieM. [Ipu
HaJU4YAH N-MEPHOTO CUMILIEKCA, C # BEPIIMHAMH, JOOABJICHHE 0YepPETHON BEPIIUHBI OT-
KJIQIBIBACTCS OPTOTOHAIBHO TPaHU 7-MEPHOTO CUMILIEKCA Ha PACCTOSHHUHY, BEIYUCIAEMON
o Teopeme [ludaropa ¢ runoTeHy30i «eAMHUYHAS JIJTMHA CTOPOHBI U U3BECTHHIM KaTe-
TOM panuyca cdepbl, BRIYUCICHHOW Ha mpenbiaymieM mare. L[eHTp mMacc cucTeMbl BHI-
YUCIISIETCS Ha TOCTPOCHHOM KaTeTe U3 MPOTOPIHH |:n, UTO MO3BOJSET BEIYUCITUTE IITHHY

OYepeHOTO paauyca 1o Gopmyie 7, =ny/1 —1*,1_12 / (n+1). Bbrluucuss npenenbHbIH me-
pexoa moyrydaem:

limr, = L

el

Pabora BrITIONTHEHA B pamkax rocyaapcTBeHHoro 3ananus UBMuMI™ CO PAH (mpoekt
0315-2016-0003).
JIMTEPATYPA

1. Kum I1.A. 4D Kamepa-o6ekypa // XV Poccuiicko-Kopelickass HaydHO-TeXHHUUYECKass KOH(e-
pentust. ExatepunOypr, 4-5 wronst 2014 r. m3pmatenscTBo Ypanbckoro yHusepcurera, 2014. —
412 ctp., c. 128-132.
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2.P.A. Kim 4d CAMERA-OBSCURA/part 2 //2015 CIS-Korea Conference on Science and
Technology. July 19-21,2015 Moscow/Proceedings/ - 435 pp, p.198-201

3. Kum I1.A. 4D monemupoBanue. / Matepuansl X VII MexayHapoaHas KOHQEpeHINs 0 HayKe
n texaonorusiM Poccus-Kopes-CHI'. FOxno-Caxanunck, 15-17 uronst 2017. HoBocubupck: M3a-so
HI'TY, 2017. -450 c. cTp.225-228

4. Myxun Omer WropeBuud kypc «Komnbrorepnas rpaduka» [Electronic resource] URL:
http://stratum.ac.ru/education/textbooks/kgrafic/author.html (the date of the reference search:
12.06.2019).

BUOTI'PA®UA

A pabotaro B obnactu HGOPMAMOHHBIX TEXHOJIOTHHA M CHENHATU3UPYIOCh Ha 00pa-
0otke m3o0OpakeHuii. PaGorato crapmum HaydHbIM coTpynaukom UBMuMI'T CO PAH r.
Hosocubupck. Kanmmunar dmsmko-maremarndeckux Hayk ¢ 1989 roma. O6GnacTh MOHX
Hay4HBIX uHTEepecoB BKIouaeT [ UC- 1 WEB- TexHomoruu, CHCTEMHOE POTPaMMHUPOBAHIE
U cxeMoTexHuKa. [Ipernonao nHpopMalMOHHBIE U MaTeMaTHYECKUe AUCUUILTUHEI B HoBo-
CHOMPCKOM TOCYyapCTBEHHOM I1€Jar OTHIECKOM YHHBEPCHUTETE.

ABOUT THE RADIUS OF THE CIRCUMSCRIBED SPHERE
OF THE INFINITE-DIMENSIONAL SIMPLEX

P.A. Kim

Institute of Computational Mathematics and Mathematical Geophysics
of SB RAS, Novosibirsk, Russia,
kim@ooi.sscc.ru

When analyzing the geometry of spaces of greater dimension than the usual three-
dimensional world is, the simplest geometrical bodies , to which the simplex can be attributed,
are considered as the initial model objects of the study Here, for the first time, the relations of
the geometry of the simplex and the infinite dimension of the space in which it exists are con-
sidered. The found limit ratio can be referred to some defining fundamental constants.

The algorithm for constructing the next simplex is as follows. If there is an n-
dimensional simplex, with n vertices, the addition of the next vertex is built orthogonal to
the n-dimensional simplex face at a distance calculated by the Pythagorean theorem with the
hypotenuse “single” side length and the known cathetus of the sphere radius calculated at
the previous step. The center of mass of the system is calculated on the constructed leg from
the 1: n ratio, which allows one to calculate the length of the next radius using the formula

ro=ml-r, / (n+1). Calculating the limiting transition it is received:

limr, =—

oA
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BIOGRAPHY

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-
search interests include digital image processing, GIS- and WEB- technologies, software
programming and scheme technique.

TPEH/I-AHAJIU3 IOJIETHOM UH®OPMALIMUA KAK UHCTPYMEHT
YIIPABJIEHUSI PUCKAMM ABUALIMOHHBIX ITPOUCIHECTBUIA

P.B. Kum, C.C. IlonioB

MockoécKuit aguayuoHHbLL UHCIMUMYM
(nayuonanvnwlil uccnedosamenvckuil ynugepcumemy), Poccus, Mockaa,
romanvkim@yandex.ru

OmnwucaHo MaTeMaTH4YecKoe oOecieueH e MPOrpaMMHOT0 KOMILJIEKCa TPeHA-aHali3a 1Mo-
JEeTHON MH(OPMAIINH, PeaTH3YIOMIET0 TOCTPOSHHE TPEHIOB KOHTPOJIHPYEMBIX aHAIOTOBBIX
MapaMeTPOB CUCTEM BO3IYIIHOIO CyIHA. BO3MOXXHOCTH MPOrpaMMHOI0 KOMILUIEKCA ITPOUJI-
JIOCTPUPOBaHBI HA MpuMepe 00pabOTKU peanbHBIX TaHHBIX, OTPAKAIOMINX COCTOSHHE CH-
CTEeMbl KOHIUIIMOHUPOBAHUS BO3/1yXa CaMOJIETa.

Tpenn-ananu3 nonerHoit uHpopmanuu (I11), nmpeanonararoniuii BEISIBICHHE CKPBITHIX
3aKOHOMEPHOCTEW MOBEJCHUS BO BPEMEHHU OTKJIOHEHUH KOHTPOJIIMPYEMBIX apaMeTPOB BO3-
nymHoro cynHa (BC), mpeacraBnser co0oit 3¢ (heKTUBHBI WHCTPYMEHT MJIS YIPaBICHHS
PHCKaMU aBHALIMOHHBIX MPOUCILECTBUN, KOTOPBIE MOT'YT OBbITh BBbI3BaHbI OTKa3zaMH OOpTO-
BOro o0opynoBaHus. B xadecTBe mpu3HaKa, yKa3bIBaIOLIEr0 HAa 0TKa3 000pYyJOBaHMs, pac-
CMOTPEH BBIXOJl COBOKYITHOCTH KOHTPOJMPYEMBIX MapaMeTpOB 3a 'PaHMLbI 33JaHHBIX AWa-
[Ia30HOB.

B ocHoBe Tpena-ananuza I1M nexar MeTOapl CTATUCTUYECKOH OOpaOOTKM JaHHBIX, B
COBOKYMHOCTH obecrnieunBaronie: 1) BblAeNeHHEe aHOMAIbHBIX W3MEPEHHH KOHTPOIHpYe-
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MBIX [MaPaMETPOB JIJISl UX UCKIIOYCHUS U3 MPOLEAYPhl TPeHI-aHamu3a; 2) (GopMUpOBaHUE U
peIaKTHPOBAHKE ATAIOHHBIX 00IacTeH I TPEHI-aHAIN3a; 3) MOTyYeHHUE OTKIOHCHHH T1a-
paMeTpoB OT MX HOMUHAJILHBIX 3HaYeHUH; 4) GOopMUpOBaHNE MAacCHBa H3MEPCHHBIX 3Haue-
HUH MapaMeTpoB JIJIs pacueTa TPEHIOB; 5) pacyeT CKAISPHBIX TPEHIOB MO OTKIOHCHUSM
OTJIENBHBIX aHAIM3WPYEMBIX IapaMETPOB HA OCHOBE aIalTHBHOTO IOJMHOMHAIHLHOTO
CTIIaXUBaHUS, 6) pacueT TPEHIOB IO KOMIUIEKCY IapamMeTpoB (MHOTOMEpPHBIN TpEH/I-
aHau3).

MeTtos BBIAETIEHNS] aHOMABHBIX W3MEPEHHI OOECIIEUYMBAET BEHISBICHHE aHOMAIIbHBIX
3Ha4YeHHUH B BRIOOPKE KOHTPOJIMPYEMBIX ITapaMETPOB, KOTOPBIE MOTYT MOSIBIIATHCS B PE3YJIIh-
TaTe cOoeB B paboTe OOPTOBON M3MEPHUTENBHON armaparyphl.

Meton ¢opMUpOBaHMS OTKIOHSHWI IapaMeTpoB MpPEJHA3HAYCH JJI1 MOJydYeHUS
MaccWBa 3HAYCHWH, ONpPENeNIIONUX OTKIOHEHHS aHaIM3HPYyeMOro mapaMmerpa oT
HOMMHAJIHOTO 3HaueHus Ax(d;,t j ),i=1..N, j=1,..,M; Ha ocHOBe IpeoOpa3oBaHUs
Ax(d;,t;)=x(d;,t;) - X HOM "¢ NV — 00Iiee KOIMYECTBO MONETOB, BHIIOIHCHHBIX B Te-

YEeHUE aHAJIM3UPYEMOro MEPUoJa dKCILUTyaTaluu, M; — KOJIMYECTBO M3MEPEHUI Mapamer-

pa B i-TOM TIOJIETE.

MeTtoas!l popMHpOBaHHUA MacCHBa U3MEPEHHBIX 3HAUEHUI MMapaMeTpoB BKIIOYAIOT B Ce-
0s: 1) MeTon BBEIOOpa BPEMEHHOM INKAJBI JUIs pacdera TPeHna; 2) MeTo] (popMHUpoBaHUs
M3MEPEHHBIX 3HAYCHUH, TIPUBSI3aHHBIX K BEIOpAaHHOW BPEMEHHOM IIIKaIe.

MCTOI[ BI)I60pa BpeMeHHOﬁ IIKaJIbl MTO3BOJIACT HUCIIOJIB30BATh BPEMCHHBIC IIKAJIbI, BbI-
paXkeHHbIE: B CEKYHJaX, MUHYTaX, 4acax, CyTKax, HeIelsix, Mecsiax, nojgerax. Meron
(hopMHpOBaHUS MACCUBOB M3MEPEHHBIX 3HAYCHUI NMPEAHA3HAYCH JIJIS MTOYYCHHS] MacCHBa
3HaYCHUH, MPUBEACHHBIX K BRIOPAHHON BPEMEHHOH IIKaJe, HCII0Ib3yEeMBIX BIIOCIEICTBUN
JUId pacdeTa TpeHJa. Eciau A HeKOTOporo MOMEHTa f, BPEMEHH €CTh €IMHCTBEHHOE H3-

MepeHue Ax(f.), B Ka4eCTBE 3HAYEHUS U1 pacdyeTra TPEHAa HCIOJb3YIOT 3TO 3HAYCHHE
y(t,)=Ax(t,). B curyauum, xorga s MOMEHTa f, BPEMEHHM B OOBEAMHEHHOH Bpe-

MEHHOH  mocnenoBaTenbHOCTH  Ax(f.),r=1,.R  nMeeTcs HECKOIbKO 3HA4YEHUi

Axl(t,),Ax2 (¢,),...,Ax™ (¢,), B KauecTBe 3HAYEHHs I pacuyera TPeHAA HMCMONb3YETCs HX
cpeaHee 3HaYeHHUE.

MGTO,I[ pacueTa CKAJAPHBIX TPECHAOB IO OTKJIIOHCHUSAM aHAJIU3UPYCMBIX IMMApaMCTPOB Ha
OCHOBC aJalITUBHOI'O INTOJIMHOMHAJIBHOI'O CIJIa’KMBaHUs H3MepeHHﬁ HCIIOJIB3YETCA IJid I10-

nydeHus TpeHma B Buie 3aucumoctd Buma ' (f)=af +alt+af 4+ a]’j t?, rtne

po_
p
HOMa W ero Kod(QQHUUEHTH, pacCUMThIBAEMbIE Ha OCHOBE 00pabOTKM MaccuBa
y(.),r=L..,R [1].

Merton pacdera TPEHIOB 110 KOMIUIEKCY NTapaMeTpoB (MHOIOMEPHBII TpeHI-aHaIu3) HC-
MOJIB3YIOT B CiIydae, KOT1a MOoJIb30BaTeNsl HHTepeCcyeT OBEASCHHE TPEeH 1a, POPMHUPYEMOTO B

p.al,al ,al,...a COOTBETCTBEHHO ONTHMAJbHAs CTENEHb APOKCHMHUPYIOLIETO TOJIH-
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MHOTOMEPHOM MPOCTPAHCTBE [APAMETPOB X|,X,,..., X, OTHOCHTEIBHO IPAHHIL STAIOHHOH

oOmactu. MHOTOMEpHBIII TpEHI-aHAIN3 IMOJETHBIX JAaHHBIX, BBHIMOJHSIETCS B CIEAYIOLICH
MI0CIIEI0BAaTEIbHOCTH.
1. inst kaxzporo mapamerpa X,,q =1,...,0 BBIIONHSIOT HPOLEAYPY BBIBICHHS U UC-

KJTIOUYEHHST aHOMAIbHBIX 3HAUEHHH.
2. Jins Ka0ro mapamerpa X, ONPEeIeNsioT MapaMeTpbl STaTOHHOK 00J1acTH ATaIOH-

HOU o0nacTu B BUJe HaOOpa 3HAUCHUIA:

X I:OM — HOMHUHAJIbHBIC 3HAYCHUA aHAJIU3UPYCMbIX

napamMeTpoB Ha BI:I6paHHOM MOJIL30BATECJICEM YYaCTKE IIOJIETA, A/}I/HN, AZZAX

— JAOIIYCTHUMBIC

OTKJIOHEHHSI OT HOMHHAJIBHBIX 3HAYCHUH I KaXKI0T0 U3 aHAIM3UPYEMBIX TTapaMeTpOB.

3. Jlist BCeX aHAIM3MPYEMBIX MapaMeTpOB X, PACCUHTBHIBAIOT MaccHBbl Ax,(d;,T;),
i=1,.N;j=1,.,M
BPEMEHHOM IIKAaJIE.

4. st Kaxzoro mapamerpa x, Qopmupytorcs maccusbl y, (1), =1,...0;r=L..,R,

q

;» COJEprKalllye 3HAUCHUS OTKJIOHEHMH, NpPUBSA3aHHBIE K BBIOPAHHOMN

cojepKaliie OTKIOHEHHS aHAIM3UPYEMBIX MapaMeTPOB OT HOMUHANBHBIX 3HAYEHUUN I
BEIOPAHHOTO TI0JIH30BATEIIEM YYacTKa MOJIeTa.
5. PaccuMThIBalOT MacCCHUBEI )7q t.),9=1..,0;r =1,...,R, cogep:xalinue HOpPMUPOBAHHbIE

3HAYeHHs OTKJIOHEHWH aHaIM3MpyeMbIX mapaMeTpoB. Hopmmupyromme mpeoGpa3oBaHms
OCYIIECTBIIAETCS CIEAYIONUM 00Pa3OM:
L vv | max
Ye(t,)— (AT + AT
- 2 g q
Vo(tr)=—
2

,(I:l,...,Q;r:l,...,R.
(AMAX _AM[N)
q

6. PaccuuTeiBaloT MaccuB 3HaYeHMH d(f,), ONpEAEAIOIUX s J1I000ro MOMEHTa
BPEMCHH !, PACCTOSHHS OT TOYCK C KOOpAMHATAMH J|({,),V,(t,),.... Vo (l,) B mpocTpaH-
CTBE HOPMHUPOBAHHBIX  IapamMeTPOB JI0 TpaHUWIbl  JATaJOHHOW  00JIacTH:
d(t,) = max {7, (t,)].|7> 2] [Fo (1)
HUS aHAM3UPYEMBIX TApaMETPOB JIeXkKAT B Tpeieax dTATOHHOW 001aCTH, SBISETCS BBIMOJ-
HeHue HepaBeHcTBa 0<d(¢,)<1.

},rzl,...,R. YcnoBueM TOro, 4to TEKyIIUE 3Haue-

7. Ha ocHoBe mMaccuBa u3MepeHuil d(f,) pacCUMTBIBAIOT TPEH] B BUJE MOJHMHOMHUAIb-

Hoit 3asucumoctu d(t)=al +alt+alt* +.+ abt?, oTpaxarommii U3MeHeHUE HA MHTEp-

BaJIe HAOJIOAEHUS IOJ0XKEHUsI KOMIUIEKCa [1apaMeTPOB OTHOCHTEJIBHO IPAHUIl 3TAJIOHHOM
001aCTH B HOPMUPOBAaHHOM IIPOCTPAHCTBE.

116



ENGINEERING. NEW MATERIALS (workshop B)

VYcnoBue Toro, uto KOHTpoaupyemast 6oproBas cucrema BC (yHKIMOHHpYET MITAaTHO
CIeIyIolIee: BBIMOIHEHNE Ul TEKYILIEero MM MEepCHeKTHBHOIO MOMEHTa BPEMEHH Hepa-
BeHcTBa 0<d(f,)<1.

Jlis wnmocTpanuu paboThl MPOTPAMMHOTO KOMILICKCA, WCIOIb30BAUCH PEAbHBIC
JITAaHHBIC, XapPaKTEPU3YIOIINE COCTOSIHUE CHCTEMbI KOHUIIMOHNpoBanus Bo3ayxa (CKB) BC.
Brei6op CKB mis winntocTpaiiuu o0yCIoBIIeH TeM, YTO B mpoiiecce dkciuryatanud BC BbisiB-
JICHa HemTarHas pa0oTa yKa3aHHOW CHCTEMBI, TMOJTBEPKIACHHAs aKTOM TEXHHYECKOTO
ocMOTpaA.

Kak BHIHO U3 pUCYHKE, paCCUMTaHHBII TPEH]] II03BOJIUII OBl BBISIBUTH OMACHOCThH OTKa3a
CHUCTEMBI KOHJHUIIMOHUPOBAHMS BO3IyXa JI0 TOTO, KaK 3TOT OTKa3 (PaKTUYSCKH HACTYIIMIL.
Bonee Toro, ananm3 moBeneHUs 3aBUCUMOCTH d () , TIO3BOIMII OBI CIIPOTHO3WPOBATH HAJIH-

gpe CKpBITOro Aedekra kommpeccopa CKB, KOTOpEIi, B KOHEYHOM cYeTe, TIPUBENT K HEOO-
XO0JUMOCTH €10 3aMCHBI.

I'panuna obmactu
18 6e3omacHoro BrisBrnennas [HoaTBepxneHHBII
(byHKIHOHMPOBAHHA 10 pe3yJIibTaTaM TPEHN aKTOM OTKa3 CHCTEMBI
16} B IIPOCTPAHCTBE aHaJiu3a OIacHOCTh KOHIUITMOHHPOBAHHUSA
HOPMHUPOBAaHHBIX OTKa3a CUCTECMBbI
147 HapaMeTpoB KOHINULMOHUPOBAHUS
1,2t I ]
-~ 1
Ly ]
¥ 10 . | ]
0.8 | JosepaTENEHER | : i
TPAHHIEL 11 II |
PACCYHTAHHOTO 1 |
061 TpeHaa | | |
! |
04t | I i
! |
0,2 [ oo gl e ; ! 1
) l | |
0.0 ] i i i Tt N i i i . * i
00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30
t, mec.
01.01.2013 12.03.2013

[puBeneHHBIE PE3yNIBTAThI MOJATBEPHKAAIOT BO3MOXKHOCTD 3(P()EKTUBHOTO HCIOIB30Ba-
HHSI TPEH/-aHaJIM3a JUIs YNPABICHHUS PUCKAMH aBUAL[MOHHBIX IPOHMCILECTBUI, BBI3BAHHBIX
0TKa3aMH 3JeMeHTOB OopToBOTO 000pyHoBanus BC.
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FLIGHT-DATA TREND ANALYSIS AS A TOOL OF AVIATION INCIDENTS
RISK MANAGEMENT

R.V. Kim, S.S. Popov

Moscow aviation institute (National Research University), Moscow, Russia

The paper presents algorithms of a flight-data trend analysis software package that allow
to analyze trends of analog parameters, registered by on-board flight-data recorders. Results
are illustrated by the example of on-board air-conditioning system state assessment.

Flight-data trend analysis assumes revealing hidden patterns of aircraft system parame-
ters time variations and may be used as an effective tool for risk management of aviation
incidents caused by on-board equipment failures. Flight-data trend analysis algorithms are
based on statistical methods and collectively provide: 1) outliers detection; 2) editing flight
parameters allowable ranges; 3) calculation flight parameters deviations from its nominal
values; 4) data array formation for subsequent trends calculation; 5) calculation coefficients
of flight parameters deviations scalar trends with polynomial degree optimization 6) calcu-
lation coefficients of multidimensional trend (multidimensional trend analysis).

Outliers detection method provides the opportunity of revealing abnormal values in
a measurement sample that might be caused by on-board sensors failures. Flight pa-
rameters allowable ranges editing method is intended for obtain an array of flight pa-

rameters deviation values Ax(dl-,tj),i=1,..N,j=1,...,M,- and based on the following

Ax(d;, ;) =x(d;, 1) - X NOM N represents total number of flights performed during the

12
analyzed period, M; represents number of measurements in flight number i. Data array for-
mation method includes both trend time-scale selection method and formation rescaled
measurement values in accordance with the selected scale. Trend time scale selection meth-
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od allows to choose one of the following scales: seconds, minutes, hours, days, weeks,
months, flights while data array formation method allows to recalculate measurement values
to selected time scale according to the following rule. The rescaled value for certain moment

tr
trends coefficients calculation method allows to calculate polynomial trend coefficients

is calculated as a mean value of consolidated sample Ax'(z,),Ax(z,),...,Ax™(z,). Scalar

af ,af ,a%,...,a, , where p is the optimal polynomial degree evaluated a described in [1].
Multidimensional trend coefficients calculation method may be used in case of correla-
tion between parameters that leads to the need of their joint analysis and includes the fol-
lowing steps:
1. For each parameter x,,q =1,...,0 a procedure to identify and exclude outliers is per-
formed.

2. For each parameter x, nominal values X I:OM and value tolerances A];MV , AijX are

q

calculated for each flight phase.

3.For each parameter x, a consolidated sample Ax,(d;,7;),i=1..N;j=L..,M; of

q i
deviation values connecter to selected time scale is formed.

4. For each parameter x, arrays y,(¢,),g=L...,0;r=1..,R of deviation values are

formed for each selected phase.
5. Arrays of normalized values )7q (t.),q=1,..,0;r=1..,R, are formed using following

formula for normalization:

L avv | Max
Yq(2) E(Aq +Aq )

yq(tr): ,(]=1,...,Q;I’=l,...,R.

l( AMAX _ \MIN)
2% ¢ q

6. Array of distance values d(z,) from points J,(z,),,(,),..,Jo(t,) to etalon space
j;Q (tr) } s
r=1L..,R. The condition of belongings current parameter vector x(d;,7;) to the etalon
spaceis 0<d(z,)<I.

border is formed using following formula: d(¢,)=max {| NP2 @),

7. Polynomial trend d(¢t)=af +alt+ aftz +...+apt? is calculated on the basis of array

of d(t,) values. This trend demonstrates the evolution of vector x(¢) relative to the etalon

space border.
The condition of aircraft system normal operation is 0<d(z.) <1 for current or future

moment.
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To demonstrate the results of proposed methods we used real flight data registered by
on-board flight-data recorder and performed air-conditioning system state assessment pro-
cedure. The peculiarity of the considered case is that was a failure of air-conditioning sys-
tem verified by airline technical specialists.

As we can see from Fig. trend analysis had allowed to predict the failure before it really
happened.
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. tem failure
16t system failure
14} |
I
12+ |
- . I
) . 1
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06 " !
I
1
. I
04+ i . ! |
1
| I
0,2 T I |
W B ] I
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00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30
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ATIIPUOPHAS OLIEHKA PEHIEHUS OJJHOM 3ATAYH
JJIAA HEKITACCHYECKOI'O YPABHEHMUSA BBICOKOTI'O ITOPAJIKA

P.E. Kum

Anmamunckuii ynusepcumem nepzemuxu u céazu (AYIC), Armamot, Kazaxcman,
rkim@mail.ru

B mannoit pa60Te HCCJICAYCTCA HEJIOKAJIbHad 3aiadya JJIsI OAHOI'0 HEKJIACCUYCCKOI'o JIr-

HEHHOTO ypaBHEHHS CMEIIAHHOTO THIIA BBICOKOTO TOpsAKa B MPSAMOYTOJBHON 00JIACTH.
[Ipy HEKOTOPBIX OrpaHNYEHUIX Ha KO (UITEHTHI ypaBHEHHS TTOTydeHa alpropHas OlleHKa.

Paccmorpum B npsimoyronsauke D = (0;1)x(=1;1), Dc R? nuddepeHnuansHoe ypas-

HEHHe mopsaka 2k:

2k 2k 1, 2 i
Lu=K@)D; " u+ D u+o(x,))D;" "u+ 3, a,(x,t)Dju+c(t)u = f(x,1), )

i=1
rae k >1 — nenoe uucio,
K(t)-t>0nmpu t#0, K(0)=0,

K(t),0(x,t),a,(x,t),...,a5;_o(x,t),c(t) — 1OCTATOYHO IIIagKUE HYHKIHH.

KPAEBAS 3AJAYA. Haiitn pemenue ypaBaenus (1) B mpaMoyroisHoi obnactu D
TaKoe, 4To

Diu(x,+1)=0, i=0,(k-2) ,

D/u(0,)=0 , j=0,(k-1),

Dlu(l,t)=0, j=0,(k-1),

D u(x,1)=yDf u(x,-1) , 2)
e Y — 3aJaHHas [IOCTOSHHAS.
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O6o3na4nm uepes3 n=(n,,n,) — BEKTOp BHYTPEHHEIl HOPMaNH K rpaHuie obdmactu D :

I'=0D.
O6o3Hauum uepe3 C; kinacc 2k pa3 HenpepslBHO quddepeHIupyeMbIx QyHKIUHA B D,

YAOBJIETBOPSIIOMINUX YCIOBUAM (2).
Bcrony HIDKe HCTIONb3yeM ciiemyrontue 0003HaueHus: (.,.) — CKaIPHOE MMPON3BEICHNC B

npoctpauctse L, (D), ||, — Hopma B mpoctpanctse L, (D).

TEOPEMA 1.
[Tycth B 001acTi D BBIMOIHEHBI CICAYIONIUE YCIOBUS:

20-K, 28>0, [y|<1, K(-1)<0, K(1)>0, 3)

" c(t) TakoBa, 4TO:

a) D*le<—M max Y ‘D;c‘
te[~L1]i<2k-1

(pu moctarouHo OonbIIoit koHcTanTe M > 0);
6) (-1 (c(=D=v’c(1))>0.
Torna UMeeT MECTO HEPABEHCTBO:

(Lu,thk_lu) > mHDlzk_lqu , VueC;, m>0. 4

JOKA3ATEJIbCTBO. Ilycts u € C;. YuursiBas ycnosus (2) u IpuUMeHss HepaBeH-
ctBo ['enpaepa u Dpnunra-HupenOepra [1] k MiaammM wieHaMm orneparopa L, morydaem:
_ 1R
(Lu —cu, D lu) > mHthk lu“ —my ull?
0
ULl HEKOTOpBIX m,my > 0.
[TokaxeMm, 4To (cu,thk_lu) > M, |ull} m mexotoporo M, >m,, otkyna u Gyzer cie-

JIOBaTh HEPABEHCTBO (4).
B cwry rpaHUYHBIX yCI0BHiH (2) IMeeM:

k=1 . :
(cu,thk_lu) =(-1)*! % Cry (Dt’thk_l_’u,Dtku).
i=

Jlerxo YCTAaHOBUTDH CIIPABEIIMBOCTL CJICAYIOIICTO PA3JIOKCHUA:

. . i . 2
(DD} u, Dfu) = 3 al* (Dfp“c,(D!‘“u) ) . i=Lk-1), (5)
p=0
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rae K03 PUIHUEHTH a

;H—l) TAaKOBBI, UTO

-D7ai* <0, p=0,G-D; (-1)al™ <. (©)

B urore, yunrtbiBas ycnoBus Ha QyHKIUIO ¢(?), MOTydaeM:

k-1 . i . )
(cu,DtZk_lu) >-DY e > agﬂ) (D,ZPHC,(D,]{_I_pu) ) .
i=0 p=0

A2
Ipumensisi HepaBeHCTBO JpnuHra-HupenOepra K uieHam (Dfp +lc,(Dtk I=p u) ),

p =0,(k—2), nony4nm:

Ve>0 I M(e)>0:

w07 )z s, % Jorel ol - s -

+(—l)k71 a,(ﬁ)l (kailc, u’ ),

HO paHee ObUIO YCTaHOBJICHO CIIEyIoIIee HEPaBeHCTBO:

2

oM ||”||§’

(Lu - cu,thk_lu) > mHDtZk_luH

MMOATOMY TIPH JOCTaTOYHO MajoM € >0 u moctarodHo Oombimom M >0 W3 yClioBUA a) Ha
¢yHKIHIO c(f) OMydnM Tpebyemoe HepaBeHTCRBO (4).

TEOPEMA 2.
IIpu BBINMOMHEHNH YCIOBUN TeOpEeMbI 1 MIMeeT MEeCTO clieAyIolee HEPaBeHCTBO:

(Lu,(t + N)D*u)> n—q(HDf"*luuz +| Dt | + ||u||§) : Q)

VueC;, m>0, npu 40cTaTo4HO 00JbIIOM 3HaueHUH N > 0.
JlokazaTenbCTBO 3TOM TEOPEMBI MPOBOJUTCA aHAJIIOTUYHO JI0Ka3aTeNbCTBY TeopeMsl 1.
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IMonmyyeHHOE HEPABEHCTBO TMO3BOJISAET MPOBOIUTD JATbHEHINIHE UCCIICTOBAHUS O paspe-
HIMMOCTH paccMaTpUBAeMOM 3aauH.
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2. BparoB B.H. KpaeBble 3amaun s HEKJIACCHYECKUX ypaBHEHMH MareMaTHuecKoil (u3nku.
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APRIORNY ESTIMATION OF SOLUTION OF ONE PROBLEM
FOR NONCLASSICAL HIGH ORDER EQUATION
R.E. Kim

Almaty University of Power Engineering & Telecommunications (AUPET),
Almaty, Kazakhstan,
rkim@mail.ru

A nonlocal problem for one nonclassical linear higher order equation of mixed type in
rectangular region is considered at present work. Apriori estimation is obtained with some
restrictions on the coefficients of equation.

In the rectangle D =(0;1)x(-1;1), Dc R? we consider 2k-order differential equation:

2k 2k -1, A2 i
Lu=K@)D; " u+ D u+o(x,0))D;" "u+ 3, a;,(x,t)Du+c(t)u = f(x,1), (D
i=1

where k£ >1 is integer,
K(t)-t>0ift#0, K(0)=0,
K(t),0(x,t),a,(x,t),...,a5;_»(x,t),c(t) are sufficiently smooth functions.
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BOUNDARY VALUE PROBLEM. Find the solution of the equation (1) in the rectan-
gular region D, such that

Diu(x,#1)=0 ,i=0,(k-2) ,

D/u(0,6)=0, j=0,(k-1),

Diu(,ny=0, j=0,(k-1),
Dt"‘_lu(x,l)zyDtk_lu(x,—l), )

where v is a given constant.

We denote by n=(n,,n,) the internal normal vector to the boundary of the region D:
I"=0D.

We denote by C; the class of 2k times continuously differentiable functions, satisfying

conditions (2).
Everywhere below we use the following notation: (.,.) is a scalar product in the space
Ly (D), ||, — a norm in the space L, (D).

THEOREM 1.
Let the following conditions be fulfilled in the region D :

200-K, 28>0, |y|<1, K(-1)<0, K(1)>0, 3)
and c(¢) is such that:

a) D¥le<—M max Y ‘D;c‘
te[-1L1]j<2k-1
(with a sufficiently large constant M >0);

b) (=1 (e(=1)=vc()))>0.
Then there is an inequality:

2

(Lu,thk_lu)ZmHthk_luo, YueC;, m>0. “)

THEOREM 2.
Under the conditions of Theorem 1, the following inequality holds

(Lus(t + M) D) 2 ,z(Hng—luui +| DDt +||u||g),

VueC;, m>0, with a sufficiently large constant N > 0.
The resulting inequality allows further research on the solvability of the problem.
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OI'PAHUYEHUS NIPUMEHEHUSA PESUCTUBHOI'O 3A3EMJIEHU S
HEHUTPAJIM B CETSX CPEJJTHET O HAITPSI)KEHU A

B.B. JInicenkoBa, E.A. Ctpeasuona, I'.4. Yo, H.H. CmoTpoB, E.Il. Oxnun

Hauuonanwnotii uccnedosamenwvckuii ynusepcumem «MIHU», Mockea, Poccus,
chog@mpei.ru

[IpousBeneHo MoaenmupoBaHUE pacTeKaHUI TOKA 1O 000JI0YKaM CHUJIOBEIX Kabeneil u 3a-
3eMIIIOIIMM YCTPONCTBAM TOJCTAHIINH MpH OMHO(A3HBIX 3aMBIKAHUSIX Ha 3€MJIIO0 B CETH
10 xB. IlpousBeneHa omeHKa BIMSHUS PACTCKaHWS TOKOB Ha HAIPSHKCHHE TTOBPEKICHHUS.
OmnpeneneHa 00JIaCTh MPUMEHEHUS PE3UCTUBHOTO HU3KOOMHOT'O 3a3€MJICHHS 10 KPUTEPHUIO
€MKOCTHOT'O TOKa.

[Ipu omnHodazupix 3aMbikaHusax Ha 3emiaio (O33) HanmpsHKEHUS HA 3a3€MIISFOLLMX
YCTPOMCTBAX 3JIEKTPOYCTAaHOBOK, I'aJbBAHNYECKU CBSI3aHHBIX C MECTOM IOBPEXIECHHUS, MO-
TYT IIPEBBIIIATh 3HAYEHUS, IOIyCTUMBIE IO YCIOBHUAM leKTpobe3onacHocTH. Hanpsokenue
3azemirstonero ycrpoiicrsa mpu 033 oOpasyercst 3a CUET CTEKaHUsSI TOKA B 3EMITIO Yepe3 €ro
COIPOTHUBJIECHHE.

TpaguuuoHHO CeTH CPEIHEro HANPSDKEHUS SKCIUTYaTUPYIOTCS B PEKUME U30JUPOBaH-
HOW WJIM KOMIIEHCHpPOBaHHOU HelTpamu. O0a crocoba mpennonarator Toku 033 He mpe-
Beimaromue 30 A ans anexktpoycraHoBok 6 kB u 20 A ans snekrpoycranoBok 10 kB [1].
033 B Takux ceTsIX HE MPUBOIUT K HAPYLICHUIO HOPM JIEKTPOOE30IMaCHOCTH B COOTBET-
ctBuM ¢ [2]. OmHaKO, TAaKUX DJIEKTPOYCTAHOBKAX TOPCHHUE MEPEMEKAIONMICHCS DIICKTpHIe-
ckoit nyru npu O33 conmpoBOXKIAIOTCS MEPEeHANPSDKEHUSIME KpaTHOCTBIO 3,5 U Oosnee Ho-

126



ENGINEERING. NEW MATERIALS (workshop B)

MUHAQJIBHBIX (Da3HBIX HANpPSDKEHUS. DTO NPUBOAMT K MOBPEKACHUIO WM YCKOPECHHOMY
CTapeHHIO M3OJIAINH JJIEKTpoobopyaoBanus. Hanbomnee ysS3BUMBIMU SBISAIOTCS W30JSAIUS
00MOTOK DJIEKTPUUYECKUX MAIWH, H30JSIIHS U3 CIIMTOTO MOJUATUJICHA CHIIOBBIX Kabenei
1 300U KabenbHBIX MyQT. C 1eNbl0 OrpaHUYeHHsI aMIUTUTYABI M IPOJOKUTEIEHOCTH
BO3JIEHCTBUS TIEPEHANPSKEHN HA H30JIUI0 IIIEKTPOYCTAHOBKH CPEIHEr0 HaIpsKEHUs
MIepEeBOIAT Ha PE3UCTUBHOE HU3KOOMHOE 3a3zemiieHue [3, 4, 5]. HuzkooMHOe 3a3eMiieHHe
MpeanosaraeT 3a3eMJIeHHe MIEKTPOYCTAHOBKU Yepe3 Pe3UCTOP, OOECICUNBAIOIINN aKTHB-
HbI Tok 033, mpeBsImaronmii eMKOCTHOM TOK CeTH B 2,5 u O6ojee pa3. 3a3eMIIeHHE Yepes
HU3KOOMHBIN PpE3WCTOp B pas3bl MOBBIIIAET TOKH, CTEKAIOIIHE dYepe3 3a3eMIIIOINe
YCTPOMCTBA DIIEKTPOYCTAHOBOK M MOKET OBITh IPUYMHON HAPYIICHHUSI HOPM 3IIEKTPOoOe3-
onacHoctu mpu 033.

B cBs13u ¢ 3THM, aKTyanbHBIM SBISIETCS aHATU3 (PaKTOPOB, BIUSIONINX HAa HANpPSKEHHUE
3a3eMJIIONIMX ycTpoicTB mpu O33 M ompejelieHue OrpaHUYeHUN 00JacTH MPUMEHEHUS
PE3UCTUBHOIO HU3KOOMHOIO 3a3€MJIEHUS] HEUTPAIU IEKTPOYCTAHOBOK MO0 KPUTEPHUIO DJIEK-
TPOOE30IMaCHOCTH.

B nporpamme EMTP-RYV pazpaborana Moaens pacrpeaeIuTeILHON CeTH, BKITFOUArOIIast
B ce0s cexnuu noacTanuuu nentpa nuranus (LI1), pacnpenenurensusie myHkTs (PI1) 1
tparchopmaropusie moactanmuu (TII). Obmas nNpoTsHKEHHOCTh CETH 3a1aeTCsl CYMMapHBIM
€MKOCTHBIM TOKOM B jamama3zone ot 100 mo 1000 A (100, 300, 600, 700, 800 u 1000 A).
CeTp nMeET HU3KOOMHOE PE3UCTHBHOE 3a3eMiieHHe HeWTpaiu. CONMpOTHUBIEHHE PEe3UCTOpa
BBIOMPAETCS U3 COOTHOILIEHHUS aKTMBHOTO U €MKOCTHOI'O TOKOB ceTu — 2,5. Bee nuHuM BbI-
MOJTHEHBI KabeneM JUIMHOW 2 KM ¢ OyMa)KHO-MACJISTHOM H30JSIUe W CBHHIIOBOW 000104-
Koi. Obonouky kabeneil COeTUHEHBI C 3a3eMIISIONIUME YCTPOHCTBAMH 3JIEKTPOYCTaHOBOK
Ha TepesarolieM U NMpUeMHOM KoHIax. CONpOTHBIEHHUS CTEKaHUIO TOKA C 3a3eMIISIOLIUX
YCTPOUCTB MOACTAHLUUNA B 3eMit0 NpuHATO paBHbIM 0,5 OM. Pacuernnie mecta O33: 1 —
cexmwst 10 kB LTI, 2 — dunep LI 86am3u cexmuu 10 kB PI1, 3 — nuams 10 kB BOmu3n cek-
nuu TII 10 xB. Pacuernas cxema cetu mpeacTaBiieHa Ha puc. 1.
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Puc. 1. PacuerHnas cxema ceTu
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PacueToMm Ha MozenM MOyYEeHBI 3HAYCHUS HANPSDKEHUHA HA 3a3€MIIIOLINX YCTPONUCTBAax
nmoactannui pu O33. I KaXaol pacdeTHON TOYKH BEIOpAHO HAMOOIbIIee HANPSHKCHHE
Ha 3a3emJsitoriieM ycrpoiictse. Tak, st O33 B Touke 1 u 2 HanboJbIlee HANPSKESHUE ObLIO
Ha 3V LI, Uzy 1 u Usy 2. IIpu O33 B Touke 3 — Ha 3V TII, Usy 3.

1 mpoBepKH BBIMIOJIHEHHUSI HOPM 3JIEKTPOOE30IaCHOCTH PACCUMTAHHBIC HAIIPSDKEHUS
Ha 3a3eMJIIOIIUX YCTPONHCTBAX CONOCTABILUINCH C JOIIYCTUMBIMU HANpSKEHUSMHU IOBpe-
JKACHUSI B COOTBETCTBHU C [6]. IIpomoKUTEIbHOCTh MPUIIOKEHUSI HANpsHKEHUsT MOBpe-
JKACHUS ONpeensiach 0 BpeMEHH ACHCTBUS TOKOBOH 3allUTHl HYJIEBOH MOCIEN0BATEIb-
HOCTH B cooTBeTcTBHH ¢ [3]: mpu O33 Ha cexmum LI — 1,9 c, va dugepe PII — 1,3 c, Ha
suauu ot TII — 0,4 c. JlonmycTuMble HanpsyKeHUs MOBPEXACHUS [ YKa3aHHBIX MPOAOJI-
JKUTENBHOCTEN MPUIIOKEHUS YKa3aHbl Ha pHc. 2 u cocTaBistoT: 85 B, 100 B u 300 B co-
OTBETCTBEHHO.
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Puc. 2. Hanpspxenus nospexaenus npu O33 wa 11, PIT u TII

HaunGonpmme HampsikeHus: Bo Bcex omnbiTax 3adukcupoBansl Ha 3Y TII mpu O33 B ka-
6ene BOmm3u TII. ITpu emxocTHBIX Tokax ceTh 200 A u 6onree Hanpspkerne Ha 3Y TII Gonee
4yeM B JBa pasa npesbimaet Hanpspkenue Ha 3Y PIT u III1. D10 00yCioBIEHO MEHBIINM KO-
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nudyectBoM raimbBanndeckux cBazeil 3Y TII ¢ cocemnumu 3V, 4TO OrpaHUYHMBAET CTENCHBb
pactekanus Toka 033 mo 00010ukaM Kabene U K CTeKaHMI0 OOJBIIEro TOKa B 3EMITIO Ue-
pe3 comporusnenue TII. OmgHako, orpaHUYeHUE IO YCIOBUIO 3JIEKTPOOE30MACHOCTH BBISB-
neno Ha LI1. IIpu eMmkocTHOM Toke He Ooisiee 775 A HOPMBI 3IEKTPOOE30IACHOCTH €le BbI-
MOJTHSIOTCS BO Beel cetr mpu O33 BO BceX pacueTHBIX MecTax. lIpu eMKocTHOM Toke Goee
775 A manpspkenne Ha 3Y LI mpesbimaer mpomycTuMoe 3HaueHHE. TakuM 00pazoM, eM-
KOCTHOM TOK 775 A sBisieTCs MpPeAeabHO TOMyCTUMBIM AJIS pacCMaTpUBAaeMOM pacdyeTHOH
CXEMBL.

CocTaBreHbl pacyeTHbIE YCIOBHSA M MTPOM3BEIEHO MOJEINPOBAHNE PACTEKAHUS TOKA TI0
000JI0YKaM CHJIOBBIX KaOeJei W 3a3eMIIIONINM ycTpoiicTBaM noactanimii mpu O33 B ceTn
10 kB. Onpeneneno, 4To HaNpPsKEHUS HA 3a3€MIISIOLIUX YCTPONUCTBAX 3aBUCUT OT €MKOCT-
HOTO ToKa W MecTa Bo3HHKHOBeHUs O33. IIpomsBeneHa KonMyeCcTBEHHAsT OICHKA BIIHSHUS
pacTeKaHus TOKOB IO CMEXHBIM 3Y depe3 000J04YKH Kabelleil Ha HalpshKeHHe TTOBPexkIe-
Hus. OnpeenceHa 00JacTh MPUMEHEHHUS PE3UCTHBHOTO HU3KOOMHOT'O 3a3€MJICHHS 110 KPH-
TEPUIO0 EMKOCTHOT'O TOKA 3JIEKTPOYCTAHOBKH.

JIMTEPATYPA

1. CO 153-34.20.501-2003 ITpaBrina TeXHAIECKOH IKCILTyaTallMX AIEKTPHYECKIX CTAHIIUHN U Ce-
teit Poccuiickoit @epepanuu.

2.TOCT 12.1.038-82 Cucrema cTaHZapTOB 0€30MacHOCTH Tpyda. DiekTpobezomacHocTs. Ilpe-
JIENTbHO JOMYCTHMBIE 3HAUECHUSI HANPSKEHUH IPUKOCHOBEHHUS M TOKOB.

3. CTO [TAO "MOJCK" Metonuueckue yKa3aHusl 10 BBIOOPY peKUMa 3a3eMJICHHs] HEUTpaiu B
ceTsx 6 — 35 xB. YTBepxkaens! pacnopspkenuem ot 27.04.2018 Ne 397p.

4. CTII 09110.20.187-09 Meronuyeckue yka3aHHs IO 3a3eMJICHUIO HeMTpanu cereil 6-35 kB
Benopycckoii sHeprocucTeMsl uepe3 pe3nucTop.

5. CTO I'A3[IPOM 2-1JI1-070-2006 MeTtoaudeckue yka3aHHs 10 BEIOOPY peXHMa 3a3eMIICHHS
HeWTpanu B ceTsx HanpsbkeHneM 6 u 10 kB noueprux oOmects u opranmzanuii OAO "T"aznpom”.

6.TOCT P 50571-4-44-2011 DnektpoycTaHOBKH HHU3KOBONBTHBIE. YacTh 4-44. TpeboBaHus 1m0
obecrieueHnIo 6€30MacHOCTH. 3anTa OT OTKJIIOHEHHH HANPSDKEHUS U YJIEKTPOMArHUTHBIX TTOMEX.

BUOT'PA®UA

4, Yo 'san UyH, paboTaro B 00JIACTH 3IEKTPOIHEPIEeTHUKU M CHEIUMATU3UPYIOCh Ha HC-
CJICIOBAaHUSX TIEPEXOMHBIX MPOIECCOB B AJIEKTPOYCTAHOBKAX COOCTBEHHBIX HYXKI JJICKTPO-
CTaHIMKA W TIOJCTAHIMHN, TUATHOCTUKH 3JICKTPOTEXHHUYECKOTO O0OPYIOBaHUs, JICKTpPHYE-
CKOM yacTH (DOTOANEKTPUYECKUX CTaHIMi. PaboTar0 B JOMKHOCTH JIOIIEHTa Kadeapsl
«Onexrpuueckue cranuumy HUY «MOW», Mocksa. Kannunat Texunueckux Hayk ¢ 2003
roma. O0IacTh MOMX HAYYHBIX WHTEPECOB BKIIOYAET METOIUYECKHUE BOIPOCH MMPOCKTHUPO-
BaHUS M BHIOOpA IJICKTPOTEXHUYECKOTO O0OPYAOBaHUS SIEKTPOCTAHIUN W IOACTAHIHUM,
rapMOHH3AIHS OTEUYECTBEHHBIX METOIMK pacdeTa TOKOB KOPOTKOTO 3aMBIKaHHS C MEXTyHa-
PONHBIMH METOAMKAMH, pa3pad0TKa AUATHOCTUICCKUX KPUTEPHUEB JUTSI OIICHKH COCTOSTHHS
ANEKTPOTEXHUYECKOTO 000y 0BaAHUS.
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LIMITATIONS OF THE APPLICATION OF RESISTANT NEUTRAL
GROUNDING IN MEDIUM VOLTAGE NETWORKS

V.V. Lysenkova, E.A. Streltsova, G. Cho, N.N. Smotrov, E.P. Oknin

National Research University ‘Moscow Power Engineering Institute’, Moscow, Russia,

chog@mpei.ru

The simulation of current spreading through the sheaths of power cables and grounding
devices of substations with earth faults in a 10 kV network was made. An assessment of the
effect of current spreading on the damage voltage was made. The scope of resistive low-
resistance grounding is determined by the criterion of capacitive current.

Simulation model of the distribution network with the busbar of the feeding substation
(FS), distribution switchgear (DS) and transformer substations (TS) was implemented in
EMTP-RV software. The network has a low-resistance resistive neutral earthing. The lines
were made of cable with oil-paper insulation and lead sheath. Resistance to the flow of cur-
rent from the grounding devices of substations to the ground is assumed to be 0.5 Ohm. The
calculated locations of the earth fault were the 10 kV section of the FS, the feeder of the FS
near the 10 kV section of the DS, the 10 kV line near the TS section of the 10 kV. The de-
sign diagram of the network is presented in Fig. 1.

3
DS!5 -~ 10/0.4
<L 4 A

Grid 110/10 FS:

Fig. 1. Network diagram

Simulation of the fault current distribution gave the values of grounding devices voltage
at the bus of FS, DS and transformer substation. Voltages compared with the corresponding
permissible values considering the tripping time of earth fault protection.

With earth current 775 A and lower FS, DS and TS grounding devices voltages lie with-
in permissible area. With earth current above 775 A FS grounding device voltage exceeds
permissible threshold. The scope of low resistance grounding limited by this value of earth
current for the diagram treated. Current spreading over the sheaths of power cables and

130



ENGINEERING. NEW MATERIALS (workshop B)

grounding devices of substations affects grounding device voltage. The highest voltage on
the TP is determined by the low distribution rate due to limited number of ties between TP
and other substations groundings.

REFERENCES

1. GOST R 50571-4-44-2011 Low voltage electrical installations. Part 4-44. Requirements for
safety. Protection from voltage deviations and electromagnetic interferences
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CPABHUTEJBbHBIN AHAJIN3 BEIYUCJIATEJIBbHOM Y@ ®EKTUBHOCTH
I'MbPUJHOU LBM-FDM MOJEJIM B 3AJAYAX TEPMOI'PABUTAIIMOHHOU
KOHBEKIIMA

A.9. Hn

Tomckuit nonumexnuuecxkuil ynugepcumem, Tomck, Poccus,
nee_alexander@mail.ru

Pazpaborana rubpupHas MareMaruueckas MOJIEIb HA OCHOBE PCHICTOYHEIX ypaBHE-
HU boipuMaHa misl UCCAENOBaHMUS TEPMOTHMAPOIUHAMUYECKUX XAPAKTEPUCTHUK TEILIO-
MepPEHOCAa B YCJOBUSX €CTECTBEHHOW KOHBEKLMH. YCTAHOBJIEHO, YTO MPEAJIOKEHHBIN
MOAXO0J CXOJIUTCS CYIIECTBEHHO OBICTpEE MO CPaBHEHUIO C TPAAUIIMOHHBIMU METOJaMU
BBIYUCIUTEIBHON THAPOMEXaHUKU.

Merton pemerounsix ypasHenuii (LBM) Boneimana [1, 2] sBasiercst anpTepHATUBHBIM
CHoco0OM MOJETHPO-BaHUs THMIPOAWHAMUKH U TemioMaccooOMeHa. B otnuuume ot tpanu-
[MOHHBIX YMCIIEHHBIX METOJIOB, OCHOBaH-HBIX Ha PEHICHUN MAKPOCKOIMYECKUX YPaBHECHUH
JIBIJKEHUS U Hepa3pblBHOCTH noToka, LBM omepupyer Ha Me30CKONMYECKOM YpoBHE. B
KAaueCcTBE MCKOMOM XapaK-TEPUCTUKUA B METOJE PELICTOYHBIX ypaBHeHU! bonbimaHa uc-
nojb3yercs GyHKUuUs pacupeaeneHus dactun. [lomynsapaocts LBM o0ycioBiena ero mpo-
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CTOTOH peajH-3allii M BBIYMCIUTEILHON 3((EKTUBHOCTHIO 1O CPaBHEHHIO C TPAAULHOH-
aeiMu CFD mogxogamu (FDM, FEM, FVM). B 10 e BpeMs OCHOBHBIM HEIOCTAaTKOM 3TOTO
METO/Ia SBISIETCSl CII0XKHOCTh ITOCTAHOBKY HENIMHEWHBIX TPAaHUYHBIX YCIOBHU JUIs (PyHKIMH
pacnpeneneHys YacTHL, KOTOPBIE Yallle BCET0 pealu3yloTCs B YpaBHEHUH YHEPTHH.

Lenpto paboTel siBnsieTcst pa3padborka rudpumHoit LBM-FDM mopenu st aHanm3a
TEPMOKOHBEKTHBHBIX T€UCHUI U CPAaBHEHUE €€ BBIYUCIUTENBHON 3()(HEKTUBHOCTH.

OO6nactp uccnegoBaHus NpUBeAEHA Ha puc. 1.

fAy/ ‘ A / i

=5 =05

#

0 Fad / A /f
Puc. 1. Obnactp pereHus

PaccmaTpuBaeTcs mporiecc ecTeCTBEHHON KOHBEKLMH B 3aMKHYTOM KBaJpaTHOW MOJIO-
CTH. BepTukanbHble CTEHKH MOAJNEPKUBAIOTCS MPH MOCTOSHHONW TeMIepaType, a TOPU30H-
TaJIbHBIE MPEIIIONAraloTCsl TEIION30IMpOBaHHbIMU. CuntaeTcs, uTo 3 dekTsl BsA3KOH anc-
CHUITALlUK SHEPTUU NpeHeOpekruMo Mainbl. ['a3 sBJIsIETCS TEIUIONMPOBOAHONW HBIOTOHOBCKOM
)unkocteio. [Ipeanonaraercs, 4ro Termiopu3NUEcKue CBONCTBA CPeAbl HE 3aBUCST OT TEM-
neparypel. PaccMarpuBaeTcs INIOCKOE TEUEHHE BA3ZKOTO HECKMMAaeMOToO ras3a, yIOBIIETBO-
psroero npubmmkeHno byccunecka. YcaoBus MpHIIMIAHKs TOTOKA 33aBajllCh HA TBEp-
JIBIX CTEHKaX.

B paspabGoranHOM ruOpHIHOM MOIXOAE K aHAJIM3Y KOHBEKTHBHBIX TEUCHHMH T'HMIPOAU-
HaMHKa MozenupyeTcs npu nomomu D2Q9 LBM Moxenu, a TeronepeHoc - METOJ0M KO-
HeuHbIX pasHocTeld (FDM). [lns omepatopa cTOIKHOBEHHS B ypaBHeHHMH bonbliMaHa mpH-
mensutack SRT (single relaxation time) anmpokcumarus [3].

Uucnennrrit ananmm3 3¢ dektuBHOCTH THOpraHO LBM-FDM Momenn npoBoawiIcs pu

CIIE/YIOLINX 3HAYCHUAX Ge3pasMepHBIX mapaMeTpos: uncio Paes Ra =10°, uncno Ipann-
. Pacuersr ocymectsismiuck Ha npoueccope Intel Core 15 4440 ¢ TakTOBOH 4acTOTOi
3,1 ITu. Ha puc. 2 npeacraBieHs! BpeMeHa pacdera mporpamm (T, ¢ ) B 3aBUCUMOCTH OT
KojudecTBa y310B (N).
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Puc. 2. BpemeHna pacueta

YCTaHOBJICHO, YTO pacyeT B pa3paboTaHHOW TMOPUIHON MOJENN OCYIIECTBISETCS B He-
CKOJIBKO pa3 ObicTpee. CiieryeT OTMETUTb, YTO Tipu KoiudecTBe y3iaoB 10000 FDM 3a otBe-
nernbie 10000 utepariuii He CXOIUTCS MPH 3aJTaHHOM O .
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1. Kynepmrox A.JI. TpexmepHOoe MozenupoBaHUE IBYX(A3HBIX CHCTEM THIIA XHIKOCTh — Iap
METOZIOM PEIIeTOYHbIX ypaBHeHu bonpimana Ha GPU // BeraucnurensHble METOABI U TPOTPaMMH-
poBanue: Hossie BeruncnurenpHabie TexHomoram. 2012. T. 13. Ne 1. C. 130-138.

2. Frapolli N., Chikatamarla S.S., Karlin I.V. Entropic lattice Boltzmann simulation of thermal
convective turbulence // Computers and Fluids. 2018. Vol. 175. P. 2-19. Lo D.C. An accurate numer-
ical solution study of three-dimensional natural convection in a box // International Communications
in Heat and Mass Transfer. —2010. Vol. 37. P. 1280-1289.

3. Fei L., Luo K.H. Cascaded lattice Boltzmann method for thermal flows on standard lattices //
International Journal of Thermal Sciences. 2018. Vol. 132. P. 368-377.

BUOTI'PA®UA

S, Hu Anekcanap DayapaoBuy, paboTaro B 00JIACTH TEOPETHYSCKOW M MPOMBIIIIICHHON
TETUIOTEXHUKU ¥ CHEIHATN3NPYIOCh Ha YHCICHHOM MOJEIHPOBAHUH MPOIECCOB TEIIIOMAC-
comnepeHoca. PaboTato accucTeHTOM HaydHO-OOpa3oBaTenbHOrO IeHTpa M.H. Byrtakosa
Tomckoro nonurexundeckoro yuusepcureta (r. Tomck). C 2015 r. acnupaHT 10 TPOQUITIO
Tenmodu3uka 1 TeoOpeTHUECKas TEINIOTEXHUKA TOMCKOTO MOJIUTEXHHYECKOTO YHHUBEPCUTE-
Ta. O0MacTh MOMX HAyYHBIX MHTEPECOB BKIIIOYAET YHCIEHHBIE METOIBI B 3a/la4ax TEIUIO-
MaccooOMEeHa, a IMEHHO: TTaCCHBHBIC M aKTHBHBIC CHCTEMBI OXJIAXICHUS TEIUIOBBIICIISIO-
IIMX 3JIEMEHTOB, NBYX(a3HbIE MOTOKH, KOHACHCAIIMOHHO-UCTIAPUTEILHBIC CUCTEMEBI Iepe-
JlaYd HEPTUH, COBMECTHBIN MEPEHOC TEIUIOTHl KOHIYKIMEH, KOHBEKIMEeH U HM3ITydeHUEM,
METOJIBI IPSIMOTO YHCIEHHOTO MOAETHUPOBAHUS TypOYICHTHBIX TeUSHHH.
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COMPARATIVE STUDY OF NUMERICAL EFFICIENCY OF HYBRID LBM-FDM
MODEL IN NATURAL CONVECTIVE PROBLEMS

A.E. Nee

Tomsk polytechnic university, Tomsk, Russia,
nee_alexander@mail.ru

This study deals with the development of hybrid Lattice Boltzmann — Finite Differ-
ence model for natural convective flows. It was found that developed mathematical mod-
el was converged much more faster in comparison with traditional approaches of compu-
tational fluid dynamics.

The lattice Boltzmann [1-3] method (LBM) is an alternative approach for hydrodynam-
ics and heat and mass transfer modelling. Unlike traditional numerical methods based on
solving macroscopic equations of momentum and continuity of flow, LBM operates on a
mesoscopic level. As the desired characteristic in the lattice Boltzmann method, the particle
distribution function is used. The popularity of LBM is due to its simplicity of implementa-
tion and computational efficiency compared to traditional CFD approaches (FDM, FEM,
FVM). At the same time, the main disadvantage of this method is the complexity of setting
nonlinear boundary conditions for the distribution function of particles, which are most of-
ten realized in the energy equation.

In order to investigate heat transfer regularities, a numerical code was developed in
MatLab. The results of mathematical modelling are presented in Fig. 1.

10000
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Fig. 1. Calculation time

It was found that hybrid LBM-FDM model converge much more faster in comparison
with traditional approaches of computational fluid dynamics.
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PA3PABOTKA TEXHOJIOI'MA TOJYYEHMUS OJIOBA N3 MUHEPAJIBHBIX
KOHIEHTPATOB B HMOHHBIX PACIIVIABAX

Xocen Pu, M.A. Epmaxogr, M.B. KoJsncosa

Tuxookeanckuii 2ocyoapcmeennutii ynugepcumem, Xavapoeck, Poccus,
opirus@list.ru

PaccmoTpensl ycrmoBusi M3BIEYEHHUS OJOBa IMPH YIVIETEPMUYECKOM BOCCTAHOBJICHHUU
KaCCUTEPUTOBOTO KOHIIEHTPAaTa B MOHHOM pacIliaBe. Y CTAHOBJIEHO, YTO TIOJMYUYEHHBIH CITH-
TOK COOTBETCTBYET MapouHOMy 0i10By O4. OmpeneneHsl ONTUMAIBHBIE COCTABHI IIUXTHI U
TEeMIIEpaTypHO-BPEMEHHBIE PEKUMBI BBHIIIABKM OJIOBA W3 MUHEPAIBHOI'O KOHIIEHTpATa IO
HOBOUW TEXHOJIOTHH.

O710BO, XUMHUYECKHM CHMBOJIOM KOTOPOTO SIBIISIETCSA Sn, aTOMHBIA HOMep W Bec 50 u
118,71 cooTBeTCTBEHHO, a TeMIepaTypa IjaBieHus cocrarisier 232 °C, cpIrpano BaXHYIO
pOJIb B UCTOPUH uYenoBeuecTBa. ONOBO OBIIO BIEPBBIC TOOBITO M MCIOIh30BAHO B KAUECTBE
O6pom3sl okosto 5000 set Hazam. B HacTosIiee BpeMs OJIOBO IIHPOKO MPUMEHSETCS B DJICK-
TPOTEXHHUKH W DJICKTPOHUKH, YIIAKOBKE, TOBapax HApOJHOTO IMOTPeOIeHUs, TPAHCTIOPTHBIX
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CpEACTBaX, CTPOUTENHCTBE, MPOMBIIUIEHHOM OOOPYAOBaHWU M T.A., B TAKHX COCTaBJISIO-
IIMX, KaK IPUIIOH, KECTh, CTA0MIN3aTOPBl U3 MOJUBUHUIXIOPUAA, KaTaIu3aToOPhl, IIOKPbI-
THSl CTEKOJI, TalbBaHUKA, KepaMHKa, MUTMEHTHI, [IEMEHT, TOPMO3HBIE KOJOJIKH, Oarapew,
COJIHEYHbIe OaTapeu, aHTHIIMPEHbl, OPOH3HI 1 J1aTyHH [1].

ConeprxkaHue 0JIoBa B 3eMHOM KOpE COCTaBIISIET 2 ppm, U CYIIECTBYET OKOJIO 23 pas-
JUYHBIX TUIIOB OJIOBSIHHBIX MHUHepanoB [2]. BaxHeHmuM MuHEpaloM 0J0Ba SABIAETCA
kaccutepuT (SnO;). Kaccureput 0O0BIYHO COAEPKUTCS B IETMAaTUTOBBIX KHUJIAX, KBapIe-
BBIX XWIaX U CyIb(QUAHBIX XUNax. | paBUTALMOHHbIE METOABI SIBISIETCSI OCHOBHBIM Me-
TO/IOM, UCIOJIB3YEMbIM AJsl 000ralleHus KaCCUTEPUTA, U3-3a €TI0 BBICOKOTO YIEIbHOI'O
Beca (6,8—7,1). Toabko oxono 50-60% kaccuTepuTa MOXKET OBITH BOCCTaHOBJIECHO TI'pa-
BUTAMOHHON KOHLIEHTpAIel, IOTOMY YTO MEJNKHE YaCTHIBI TEPSIOTCS B TPAaBUTALIMOH-
HBIX XBOCTax [2].

Mexay TeM, B XabapoBCKOM Kpae MMEIOTCS KPYIHBIE 3aI1achl OJOBSHUCTBIX MECTOPOXK-
JIEHNH, B KPYITHBIX 00BEMax U3BJIEKAETCs OJOBSHHUCTAs pyna, 00OoramaeTcsi B KOHLIEHTPATHI
Y TIOKUJAET MPEeesibl PervoHa.

Ha cerogusmHuii 1eHb UCCIEAO0BAHbI PA3IMYHBIE METOABI U3BJICUEHHS 0JI0BA U3 OJIOBS-
HUCTBIX MUHEPAJIBHBIX KOHILEHTPATOB, HampuMep mienouHoe miasnenue npu 800°C, cyib-
¢buaupoBanne KoHIEHTpara cyibdarom Harpus rnpu 900°C. lupoko momydniaum pacrpo-
CTpaHEHUE METO/bl, OCHOBAaHHbIE HA IIEPEBOJAE OJI0BA B BO3TOHBI B BUAE CYJIb(UAOB WUIH
xyopu0B[3]. Haubonpiee pacnpocTpaHeHHUE MONTYYHI METOJ] YIIIETEPMHYECKOT0 BOCCTa-
HOBJICHHUSI KACCUTEPUTOBOI'O KOHLIEHTPATA.

OU3UKO-XUMUYECKHE OCHOBBI YIIIETEPMHUUECKOTO BOCCTAHOBJICHHUS! OKCHUAOB METAJIOB
JIOCTATOYHO MOAPOOHO OIMHUCAHBI B JUTEepaType [4,5], B TOM YMCIIe M3BECTHO, YTO BOCCTa-
HOBJICHHE KacCUTEPHUTa MPOTEKAET Yepe3 PAJ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIui
Y CyMMAapHO BBIPa)KaeTcsl ypaBHEHUEM

28n0; +3C=2Sn+ 2CO + CO, (AG1000 °C =-210 k[I>x/m01b).

TpamuuuoHHAsT TEXHOJIOTHS TPOU3BOACTBA METAIIMYECKOTO OJIOBA, OCHOBAaHHAS Ha
3TOM METOJIe, IPeAyCMaTPUBaET NPEABAPUTEIbHY0 00pab0TKy KOHIIEHTpAaTa C IEIbI0 OT-
JIEJIEHUS] IPUMECHBIX KOMITOHEHTOB | TTOCIIEAYIONIYI0 BOCCTAHOBUTENBHYIO TUTaBKy. B kaue-
CTBE MPEIBAPUTEIIBHBIX ONEPALN MPUMEHSIOT O0XKHUT ISl YAAJICHUS CEPhI, MBIIIbsIKA, Mar-
HUTHYIO CENapaluio Ui OTIEICHUS MarHUTHBIX (PAKIHii OT OCHOBHOTO MHUHEpAJIa, BBIIIE-
JlaYMBaHWE C ITENbI0 OYHCTKH OT JIPYTHX MpUMeced. 3aBepliaroliell cTaneld TEeXHOJOTHH
SIBJISIETCST  YTIICTEPMUYECKOE BOCCTAHOBIICHHE KacCHUTepuTa, Koropoe BemyT mpm 1200-
1300 °C ¢ noGamnenueMm (irocoB. B pesynbraTe moaydyaroT CIUIaB C COJIEPKAHUEM OJIOBA
50-91%[6]. B uenom TpaauWLHUOHHAS TEXHOJOTUA OTIMYAETCS YCIOKHEHHOH CXEMOU, He
obecnedrnBaeT JOCTATOYHO MOJTHOTO M3BIIEYEHHUS OJIOBA M XapaKTEPU3yeTCsS BBHICOKMMH 3a-
Tpatamu. [IpoGnema co3maHusl TPOrPECCUBHOM TEXHOJOTHH MOMYYCHHUSI OJIOBA M3 MUHE-
PAIBHBIX KOHIICHTPATOB, OTBEUAIOIICH COBPEMEHHBIM TPeOOBaHMSIM, HAXOAUTCS IIOJT TOCTO-
STHHBIM BHIMaHHWEM HCCIIeIOBaTENei.
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Becbma mepcrieKTUBHBIM HampaBieHHEM B 00JaCTH METAIypPrHUH OJOBa SIBIAETCS HC-
MOJTE30BaHME PACIUIABOB COJIEH IEIIOYHBIX METAJIOB B KAUECTBE CPEJ IS MPOBENIEHUS pe-
aKIMI BOCCTAHOBJIEHUSI OKCHJIOB 0JIOBA. PacIuiaBbl coyiell IENOYHBIX METAUIOB B IIOJHOM
Mepe OTBEYaIOT TPeOOBaHMSM CPEbl, B KOTOPOW MOTYT UATH PEaKIH BOCCTAHOBJIECHHUS OK-
cuoB onoBa. OHM O0JIAZAfOT BBICOKOH PacTBOPSIOIIEH CIIOCOOHOCTBIO IO OTHOIICHUIO K
MCXOJHBIM BEIIeCTBaM, yCTOMUMBEI TIPU TEMIEpaType MPEBHIIIAONIEH TOUKY TUIABICHNAS Ha
~50 °C, B TakHMX cpelax peakLWH BOCCTaHOBJIEHHS MPOTEKAIOT C BBICOKOH CKOPOCTHIO 0€3
CyILIECTBEHHBIX MOTEPH LIENEBBIX MPOAYKTOB [4, 5].

OKCIIEpIMEHTaIbHO YCTAaHOBJIEHO, YTO B3aWMOJCHCTBHE KAaCCHUTEpUTA C PACIIaBOM
obecneunBaet neperos SnO, B popmy MeractanHata Na,SnO3, 4yTo HOATBEpkKAAETCS JaH-
HBIMH PEHTT€HO(]A30BOro aHajaHM3a MPOAYKTOB B3auMopaeHcTBHs B cucteme Sn0,-Na,CO;
mpu 300-900 °C. MeractaHHaT HaTpHs, 00amas Oojiee BEICOKOW PEaKIIMOHHOW CIIOCOOHO-
cThio, ueM SnO,, BOCCTaHABIMBACTCS B JKUJAKOH (haze paciuiaBa ¢ BBICOKOW CKOPOCTBIO M
MOJHOTOM.

HUccnenoBanue Tepmuueckux npeppamienuil B cucreme Sn0,-Na,CO5;-NaNO;-C noka-
3amo, uto HuTpaT HaTpus NaNO; paszmaraercs mpu 380 °C ¢ BeImeaeHHEM KHCIIOpOaa U 00-
pasoBarnreM NaNO,, KOTOpbIil B CBOIO Ouepeb NMPH JANbHENIIIeM HarpeBe pasjaraercs 10
Na,O. Ilpu 5ToM BBIACTIAIOIIMNACS KUCIOPOA AKTUBUPYET FOPEHHUE YIJIS, YTO HAa KpPUBOU
JTA orpakaercs yBeIHMYeHHEM WHTEHCHUBHOCTH 3k303ddektoB mpu 400-500 °C, orBeua-
IOIKX Hadamy BoccraHoBieHus SnO, (puc. 1, 6).

T,°C -
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0 20 40 60 8 0 20 40 60 80 7, MUH

Puc. 1. TepmorpaMMbI CUCTEM:
a— SnOz-C; 0— SHOZ-N32CO3-NaNO3-C

OOBEKTOM  HCCIICIOBAHUN CITYKHJ KACCHUTEPUTOBBIH KOHIICHTPAT, COCTAB KOTOPOIO
npezcTaBieH B Tadu. 1.

BoccranoBuTeneM Mmpu BBIIUIABKE OJIOBA CIYXKHJI MaJOCEPHUCTBIA yroib. Cpemoi st
BOCCTAaHOBHUTEJIHHOTO MPOIECcCa SABISIINCH PACIUIABBI COJICH IENOYHBIX METAJIOB COCTABA:
Na,COs;, K,COs, Na,SO,, NaCl, KCI, NaF, NaNO; 1 ux nBoiiHsle cMecH. B xo7e BbINoJIHE-
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HUS 9KCIIEPUMEHTOB UCCIEAOBAHO BIUSHUE KOHIICHTPAIUU KOMIIOHEHTOB B COCTABE IIIMXThI
Ha BBIXOJ] MeTallJla B CIUIaB. DKCIIEPUMEHTAILHO BBISBICHA 3aBUCHMOCTE BBIXOJA METajlia
OT COJIepKaHUs YIS B IIUXTE. YCTAaHOBJIEHO, YTO HauOOJBIIMKA BbIXox Metamuia (~97%)
JIOCTUTAeTCs MPU COACPKAHUU B cocTaBe MMXTH 12...14 % Macc. yriig, 4To COOTBETCTBYET
~20 % u30BITKYy OTHOCHTENBHO pacueTHoro. Ha puc. 2 moka3aHa 3aBUCUMOCTh BBIXOZa Me-
Tayu1a OT COACPKAHUS YTIIS B IITHXTE.

Tabmnumna 1
MuHepanoru4ecKkuii cOCTaB KACCHTEPUTOBOI0 KOHLIEHTPATA
CopneprxaHre OCHOBHBIX KOMIIOHEHTOB, Mac.%
Kaccutepur Bonsdpamur Ksaprg Cynshuast Typmanua
40 5 18 8 12

Bbixod Sn, %
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Puc. 2. 3aBUCUMOCTb BBIX0OJIa OJIOBA OT COAEPIKAHUS
YTIIS B [INXTE

OKCIEepUMEHTAILHO HUCCIIEI0BAHO BIMSHIE COCTABA PACIUIABOB COJICH HA BBHIXOJ KOHEY-
Horo npoaykTa. Ilo pesyabpraTaM ONMBITOB ONpeneneHo, YTO Hanbojee MOJTHOE BOCCTAHOB-
JIEHUE KACCUTEPHTa JIOCTHTAeTCs B paciuiaBaX IBOMHBIX cMmeceir Na,CO;-NaNO; u
Na,CO;-NaCl. 13 momyueHHBIX JaHHBIX CIEAYET, YTO C YBEIMYEHHEM COAEP)KaHuUs COJIeil B
COCTaBe LIMXTHI BBIXOJ OJIOBA BO3pacTaeT U MPH KOHIEHTpauuu coineit 27-30 mac. % BbIXOA
MeTaita gocturaet 96-97% (puc. 3).

BaxxapiMH mapaMeTpamu TEXHOJOTHYECKOTO Tpoliecca MOMyYeHHs 0JI0Ba SBJISIETCS TEM-
nepaTypa ¥ BpeMs BBIIEpP:KKM paciuiaBa. Tak mpu temmnepatype 800-850 °C monHoTa M3BIe-
YEHUs 0JIOBAa HE JOCTHUraercs: BoccraHaBiuBaercs meHee 90 % omoa. ITpu 1000-1100 °C
HE HCKJIIOYEHO BOCCTAHOBJIEHHE NPHMECHBIX METAJJIOB, HAIPUMEp, JKeNe3a, YTO CHIDKAeT
YICTOTY LIEJIEBOr0 NMpoaykTa. ONTUManbHbIM siBiIsieTca uHTepBan 900-950 °C.

138




ENGINEERING. NEW MATERIALS (workshop B)

Bbixod Sn, %
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Puc. 3. 3aBHCHMOCTB BBIX0/1a OJIOBA OT COAEPIKAHMUS
COJIEH B IIIUXTE

OKCNepUMEHTaIbHO YCTAHOBIIEHO, YTO BPEMs BBIACPKKH He npeBblaet 1,5-2 4. Takum
o0Opa3oM, JUIsl BBIIUIABKK OJIOBA W3 KOHIIEHTPATOB YKa3aHHOTO COCTaBa BBIICPKHBAIOT,
HanpuMep, CIeIyIOUNA COCTaB MUXThI: Ha OJJHY MacCOBYIO JOJIFO (M.J1.) KOHIIEHTpaTa MpH-
xomutes 0,2 m.a. yrias, 0,3 m.a. Na,COs, 0,25 m.a. xnopuaa "Harpus. [IpuroroBnenHyio
muxty maasart npu 850-950 °C B teuenue 1,5-2 4. B pe3ynpTaTe moay4aroT CIUTKU YEPHO-
BOT'O 0JIOBA. DJIEMEHTHBIA COCTaB YEPHOBOTO OJI0BA M IIUIAKA TPEICTAaBICH B Ta0. 3.

Tabnuua 3

Pe3yJ’leaTbl 3JIEMEHTHOI'0 AaHAJIU3a YEPHOBOI'0 0J10BA M HIJIaKa

. CocraB MeTaymMyeckoit ¢assl, Macc.% Cocras nutakoBo# ¢asbl, Macc.%
Hcxonnsbiii

KOHICHTpaT Sn | Pb | Cu | Fe | As | SiO, | Sn | CaO | FeO | ALO;

40 % SnO, 9535 | 0,67 | 032 | 1,7 | 0,1 | 245 | 23 17,2 16,4 15,8

3akaouenue

[Tomy4ensl onbITHBIE 00pa3lbl YEPHOBOIO OJIOBA, coAepkamme 95% MoJe3HOr0 KOM-
nmoreHTa. OnpeseneHsl ONTUMATBFHBIE COCTABBI ITUXTHI U TEMIIEPATyPHO-BPEMEHHBIE PEXKH-
MBI BBITJIABKH 0JIOBA U3 MUHEPAJIBFHOTO KOHIIEHTPATa [0 HOBOW TEXHOJIOTHH.
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BUOTI'PA®UA

Pu Xocen ponuicst 11 saBapst 1938 roxa B r. Mauen Pecniy6nmka Kopest. Oxoxunn me-
XaHUKO-TEXHOJIOTUYECKUH (haKyJabTeT beropycckoro MmOTUTEXHUYECKOTO HHCTHTYTa M.
N.B. Cranuna B 1961 r. C 1961 no1963 rr paboTan HHXEHEPOM-METALTYProM B MHHCKOM
¢ummane «HUMABTOITPOM»y, ¢ 1963 no 1964 r. — umxkenep npoOieMHoON 1abopaTopun
kadeapsl «Pu3nKa TBEPAOTO Tela U MOIYNPOBOAHUKOB benopycckoro rocynapcTBEHHOTO
yHuBepcuteta (r. Munck). [loctynun B acimpantypy Tam ke B 1965 romy, 3amuTii KaH-
manaTckyio B 1968 r., a mokropckyio B 1983 1. B 1. KnueBe mpu UHCTHTYTE TIPOOIIEM JTUTHS
AH YCCP. C 1968 rona paboraer B THXO0KEaHCKOM TOCYJapCTBEHHOM YHHUBEPCHUTETE, C
1971 1. — 3aB. xadenpoii «TexHomoruss MmetaanoB» U Kadenpsl «JIureitHoe MPOU3BOACTBO U
TeXHOJIOTHS MeTaToB» ¢ 1984 r. mo 1 despansa 2016 r. Aprop 6omee 450 myOauKkanuii, 3
HUX 22 moHorpaduii, 4 yueOHHKa U 5 y4eOHBIX mocobuii ¢ rpudom YMO MunucrepcTsa
oOpazoBanus 1 Hayku. B 2015 r. B coaBropcTBe ¢ mpodeccopamu Pu 0.X. 1 XuMyXUHBIM
C.H. n3nanst 3 yueOHbIX OocOOHS: «CBOWCTBA YYT'YHOB B )KUIKOM M TBEPIOM COCTOSTHHM» C
rpudom YMO MuHuncrepcTBa 00pa3oBaHUsI U HAYKH.

DEVELOPMENT OF TECHNOLOGY OBTAINING TIN FROM MINERAL
CONCENTRATES IN ION MELTS

Khosen Ri, M.A. Ermakov, M.V. Kolisova

Pacific Ocean State University, Khabarovsk, Russia,
opirus@list.ru

Currently, tin is widely used in electrical engineering and electronics, packaging, consum-
er goods, vehicles, construction, industrial equipment, etc., in such components as solders, tin,
stabilizers of polyvinyl chloride, catalysts, coatings of glass, electroplating, ceramics, pig-
ments, cement, brake pads, batteries, solar panels, flame retardants, bronze and brass [1].

The tin content of the crust is 2ppm, and there are about 23 different types of tin mine-
rals [2].

To date, various methods of extracting tin from tin mineral concentrates have been in-
vestigated, for example, alkaline melting at 800 °C, sulfidation of sodium sulphate at 900 °
C. Methods based on the conversion of tin to sublimates in the form of sulphides or chlo-
rides have become widespread [3]. The most widespread method of coal recovery of cassit-
erite concentrate.
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The physicochemical principles of the coal-heat reduction of metal oxides are described
in sufficient detail in the literature [4, 5], including the fact that the reduction of cassiterite
proceeds through a series of redox reactions.

A very promising direction in the field of tin metallurgy is the use of melts of alkali
metal salts as media for the reduction reactions of tin oxides.

It was experimentally established that the interaction of Na2SnO3 with the formula
SnO2 in the form of metastannate is a confirmation of the results of the analysis of the inter-
action of SnO2-Na2CO3 products at 300-900 ° C. sodium Metastanate, cloudy and soluble
than SnO2, is restored in the liquid phase with high speed and completeness.

The object of research was cassiterite concentrate, whose composition is presented in
Table 1.

Table 1
Mineralogical composition of cassiterite concentrate
The content of the main components, wt.%
Cassiterite Wolframite Quartz Sulfides Tourmaline
40 5 18 8 12

For the smelting of tin from concentrates of this composition, the following composition
of the charge is maintained, for example: one mass fraction (MD) of the concentrate is 0.2
MD of coal, 0.3 MD of Na2CO3, 0.25 MD of sodium chloride. The prepared charge is
melted at 850-950 °C for 1.5-2 hours. As a result, rough tin ingots are obtained.

Experimental samples of rough tin containing 95% of the useful component were ob-
tained. The optimal composition of the charge and the time-temperature-melting of tin from
the mineral concentrate.
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ONPEJAEJIEHUE CTPYKTYPHBIX COCTABJIAIOIINX
CUHTE3UPOBAHHOI'O JIMT'TATYPHOI'O CILJIABA C P3M

3.X. Pnl, A.B. I'onuapos, E.A. I'osioBko, I1.A. Jlannonorosa

1 N N
Tuxooxeanckuii I'ocyoapcmeennsiit Ynugeepcumem, Xaboapoeck, Poccus,
erikri999@mail.ru

B pab6ore monyden nuratypHsiii criaB tuna Al-X, BKIIOYArOmuil B CBOW COCTaB airo-
MuHAN 1 Tiepexoaabie Metamwisl 11 rpymmer (Y, La, Ce). MeTogamu onTHYECKOM M pacTpo-
BOI 3JEKTPOHHOM MMKpPOCKONMH OIPENETIEHbl OCHOBHBIE CTPYKTYPHBIE COCTaBIISIOIINE
CHHTE3UPOBAHHOIO JIMTAaTyPHOTO CIIaBa, CTAHJAPTHBIMH METOAAMH ONpPEAEICHA UX MUKDPO-
TBEPIOCTb.

Panee ommceiBasiach TEXHOJOTHSI TOMYYCHUS KOMIUIEKCHBIX ATIOMUHUEBBIX JUTATYD,
JUTSE IPUMEHEHUS WX TPH IMOJyYESHUH YYTYHOB C IMapoBUAHBIM rpadurom [1]. [Ipu stom
OTMEYaJIOCh MOBBIIIIEHNE POYHOCTH U TUIACTUYHOCTH. [Ipn aTom, aBTOpamu [2] oTMedaeT-
cs, 9YTO AFOMUHUEBBIE CIUIABBHI B P CBOWCTB MMEIOT MPEUMYIIECTBO Mepes YyryHaMmH,
YTO B COYCTAHUHU C HEMPEPBHIBHBIM YBEIIMYCHUEM TEMITOB MOTPEOJICHHS aJIFOMUHUEBOW TIPO-
IyKIuu kak B Poccun, Tak u 3a pyOexxom [3] BBIBISET aKTyallbHOCTh TPOBEICHUS HCCIIe-
JIOBaHUW B 00JacTH BIMSHHUS MOAM(PHUKATOPOB Ha CBOWCTBA aFOMUHUEBBIX CILIABOB M IIO-
JIy4eHHsI COOTBETCTBYIOIIMX Moau(ukaropoB u juraryp. B paborax [1-2, 4] ormeuaeTcs
CrocoOHOCTh NepexoAHbIx MetauioB 11 rpynmnsl popMUpoBaTh HHTEPMETALTUIHBIC COCTH-
HEHHs C aFOMHHUEM, B pabote [4] oTMeUaeTcs, 4YTO CHHTE3UPOBAaHHBIE JINTATYPhI XOPOIIO
YCBaMBAIOTCS B pacIlaBe aJIFOMHUHUS.
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[IpenBapuTensHBIN aHAIN3 AUarpaMM COCTOSHUS METAJUIMYECKUX CUCTEM [5], a Takxke
MMEIOLINXCS JIUTEPATYPHBIX NaHHBIX [1—4] [I03BOIMI MPEIIONIOXKUTh, YTO B MOJyYaeMOM
nUratype Hanbosee ONTHMAalIbHBIM COOTHOILICHHEM dieMeHToB Y-Ce-La Oyner pasHo 2-1-
0,5. BrinnaBka auraTypHOToO CIUIaBa MPOU3BOAMIIACH HAa MEYHOW yacTu ycTaHoBKHU «llapa-
6omoun 3». OnpeneneHue coaepKaHus 3JIEMEHTOB B CTPYKTYPHBIX (hazax cIijiaBa IPOU3BO-
JUJIOCh METOJIOM JIOKJIBHOTO MUKPOPEHTT€HOCIEKTPAIbHOIO aHAIN3a Ha PacTPOBOM JJICK-
tpoHHOM MuKpockone Hitachi Su-70 ¢ moaynsmu EDX u WDS. Uzmepenne MUKpoTBepAO-
CTU IPOU3BOAMIIOCH Ha MUKpoTBepaoMepe [IMT-3m.

B pesynpraTte MHUKpOPEHTI€HOCIIEKTPAIbHOIO aHaIM3a yCTAHOBJIEHO, YTO MeETalIn4e-
CKasg OCHOBa COCTOMUT M3 KPUCTAJUIOB YHCTOTO ajroMuHMS U amomuHuaa P3M u Y mepe-
meHHoro cocraBa Al+ALP3M,Y, (3BTekTuka). MUKpPOTBEpAOCTh aTIOMMHHEBOH OCHOBBI
coctaBmina HV o, = 254 Mlla. Kpome Toro B CTpyKType cIjlaBa MOKHO BBIAEITUTH CIEITy-
IOII[ME 3JIEMEHTHI, IPECTaBICHHBIE TAK)KE Ha PUCYHKE:

Coenunenue amomuauaa P3M + Y (cranpapthas crexuomerpust Al;1P3M;) nmeer cre-
xuoMeTpuueckyo Gopmyiry coorserctBytomyo AlLLP3M,Y,, rae x = 3,6; y+z=1,0 u muxpo-
TBepAOCTh paBHYI0 4695 MIla. CpenHuii XMMHYECKHi COCTaB IIEPUEBOTO AFOMHHKIA CO-
nepxut 6,44 at.% Y; 8,62 at.% Ce u 6,26 at1.% La, cymma P3M = 21,32 aT.%, Ha puUCyHKe
0003Ha4eH 30HOH 1.

Amomuann utTpus ¢ P3M (30Ha 2 Ha pUCYHKE) UMEET CTEXHOMETPHIO, OTIIMYHYIO OT
cra”fapTHoil Al;Y u npezacrasistonyto coboil cienyromee cootHomenus: Al,Y,P3M,, rae
x=3,08..3,15 (cpennee 3nauenue 3,11) ;y+z=1,0. MUKpOTBEpAOCTh HTTPUEBOTO ATIOMUHHA
coctaBuna HV ¢,=6547 Mlla. CpenHuii XUMHUUECKUM COCTaB UTTPUEBOTO AITIOMUHUAA CO-
nepxur 17,2 at.% Y; 1,71 at.% La u 5,38 a1.% Ce, cymmam P3M = 24,29 ar.%.

OBTexTHueckuid anroMuHuA P3M u uttpus (30Ha 3 Ha PUCYHKE): UMEET CTEXHOMETPHIO
Al; 51.390P3M, a MukpoTBepaoCTb 3BTeKTUKH HV 092 = 423 MI]a.

-

x100 PDBSE

MuxpocTpykrypa muratypHoro cruiaBa Al-Ce-La-Y,
MOJIy4YeHHas C MoMoIbio POM.
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[TosydyeHHBIE MHTEPMETAIUINYECKHE COETUHEHNS COOTBETCTBYIOT IIpeojaraeMeiM [5],
P 3TOM paHHHE paboThI [1-2, 4] MO3BOJISAIOT TOBOPUTH O MEPCIIEKTHBHOCTH UX TIPUMEHE-
HUS B NIPOMBILUICHHBIX AJIIOMHHHEBBIX CIUIABAX, W3-332 AJIIOMHHHEBOM OCHOBBI CHHTE3UPO-
BAaHHOTI'O JIMTaTYypPHOI'O CIJIAaBA U AKTUBHOCTU IOJYYEHHBIX COEIMHEHUI B KaueCTBE MOJU-
¢ukaropa. Ho ycranoBinenue 3¢(HEKTUBHOCTH MOTYYCHHOTO JIMTATYpPHOTO CIUTaBa B Kade-
cTBE MOJTU(HKATOpPA JUTS MPOMBIIUICHHBIX aTFOMUHHEBBIX CILIABOB TPEOYeT AOTOIHUTENb-
HBIX UCCJIEIOBAHUM.
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em. — Camapa: Camap. roc. TexH. yH-T, 2018. — 576 c.

5. JlnarpaMMbI COCTOSIHHS JIBOMHBIX MeTayundeckux cuctem: Crpas.: B 3 1. T. 1 / mox o6u. pen.
H.IT. JIskumesa. — M.: MamuHoctpoenue, 1996.

BUOI'PA®USA

51, Pu DpHcT XoceHoBrY, paboTaro B 00JaCTH METAJUTYPTriUU M IMTCHHOTO MPOU3BOICTBA
U CTIEHUAIN3UPYIOCh HA UCCIEOBAHUN BIHSHUS BHEIIHETO BO3JEHCTBHS Ha pacIUIaBbl JJis
TIOBBIILICHNSI CBOMCTB JIMTEHHBIX CIUIABOB (YEpHBIX M LBETHBIX MeTayuioB). PaboTaro 3aBe-
OyroumM Kadeapsl TUTEHHOTO MPOM3BOACTBA U TEXHOJOTHMH METaUIOB B THXOOKEaHCKOM
roCyIapCcTBEHHOM YHUBepcuTeTe, XabapoBck. Jlokrop TexaHndyeckux Hayk ¢ 2009 roma. O6-
JIACTh MOWX HAYYHBIX WHTEPECOB BKIIOYAET PsJ aKTyalIbHBIX MPOOJIEM METaTyprH, CO-
BPEMEHHOT0 JTUTEHHOTO IPOU3BOJICTBA U MAaTEPUAIOBEACHUS, CBA3AHHBIX C YCTaHOBJICHUEM
BIIMSIHYSI BHEIITHUX BO3JEMCTBHI Ha MPOIECCH KPUCTALTU3AIMN M CTPYKTYpPOoOpa3oBaHuUs
JUTSL TIOBBIIIEHUS UX (PU3UKO-MEXAaHHYECKUX M (PYHKIIMOHAIBHBIX CBOMCTB (’KapOCTOHKOCTB,
KOPO3MOHHOCTOMKOCTh, M3HOCOCTOMKOCTh) M pa3paboTKONW Ha ITOW OCHOBE TEXHOJIOTHIA
TUTAaBKU METAJNTMYECKHUX CIIJIaBOB.
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DETERMINATION OF STRUCTURAL COMPONENTS
OF THE SYNTHESIZED LIGATING ALLOY WITH REM

E.Kh. Ri', A.V. Goncharov, E.A. Golovko, P.A. Laponogova

1Paciﬁc National University, Khabarovsk, Russia,
erikri999@mail.ru

In this work, a ligature alloy of the Al-X type, comprising aluminum and transition met-
als of group III (Y, La, Ce), is obtained. The main structural components of the synthesized
alloyed alloy were determined by optical and scanning electron microscopy; their micro-
hardness was determined by standard methods.

The technology for producing complex aluminum master alloys was previously de-
scribed, for use in the production of nodular cast iron [1]. There was an increase in strength
and ductility. At the same time, the authors of [2] note that aluminum alloys in a number of
properties have an advantage over cast irons, which, combined with the continuous increase
in the rates of consumption of aluminum products both in Russia and abroad [3], reveals the
relevance of research in the field of the influence of modifiers properties of aluminum alloys
and obtain the appropriate modifiers and master alloys. In works [1-2, 4], the ability of tran-
sition metals of group IIl to form intermetallic compounds with aluminum is noted, in
work [4] it is noted that the synthesized ligatures are well absorbed in the molten aluminum.
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tor of technical sciences degree since 2009. My position is head of department of foundry
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terests include actual problems of metallurgy, modern foundry production and material sci-
ence related to the determination of the impact of external influences on the crystallization
processes and the structure to improve their physical-mechanical and functional properties
(heat resistance, corrosion resistance, wear resistance) and development on this basis, the
improved technology of melting metal alloys.

TEXHOJIOT'UA ITIOJTYYEHUS JIMTBIX Fe - Al MAKPOI'ETEPOTI'EHHBIX
KOMIIO3UTOB C UCIIB3OBAHUEM L—S—L DO@®EKTA CMAYUBAHUSA

3.b. Ten', U.Y. Ham?, I1.B. IleTpoBckwnii’

'Hayuonansnuiii uccnedosamenvcxkuii mexnonozuueckuii ynueepcumem «MHCuC»,
Mockea, Poccus,
edis_ten@mail.ru; pavelpv@inbox.ru
*ChunBuk National University, Cheongju, Korea
drncw@hotmail.com

Pa3paborana TexHOJOrHs MOJYUYEHHUS JHUTHIX Makpo-rereporeHHbix Fe-Al (~30 %)
KOMIIO3UTOB, IO03BOJISIIOIIAs Oe3 cHeluaabHOM NOAroTOBKM moBepxHocTu Fe-coxep-
JKAIIUX aPMUPYIOIUX KOMIIOHEHTOB 00ECTIeUNTh UX CMauynBaHUE MPH UCXOJHOM HE cMa-
yuBanuu. OHa Gaszupyercs Ha ucnoiaszoBaHuu L—S—L sddexra cmaunBanus mpu da-
30BOM Ilepexojie MaTpuuHoro kommonenra (Al) Ha moBepxHocTtu Fe-conmepskamiero ap-
MHUPYIOIIET0 KOMIIOHEHTa U3 kujakoro coctosnus (L) B TBEproe (S) U cHOBa B XHUIKOE
(L) cocrtosnue. Fe-Al KOMIO3HTBHI, M3rOTOBIEHHBIE MO pPa3pa0OTaHHOW TEXHOJOTH,
ycHemHo npoOoBaHbl Kak Al-comepikaminil pacKUCINTENb XUAKONH CTalH, a TaKKe Kak
KOMIIOHEHT IIMXTHI IIPH BBIIUIABKE MarHUTO-MATKUX CIIJIaBOB THNa Anbcudep u Sendust.

Komnosurronnsie mMatepuansl (KM) mpencraBistior coOol rerepo-(a3Hble CUCTEMBI,
COCTOSIIIME U3 ABYX U 00Jiee CTPYKTYPHBIX cOcTaBisitomux. [Ipu aToM ofHa cocTaBisiomas
CIIy>KUT MaTpULEH, a APYTHE BHIMOJIHSIIOT POJb apMHUPYIOLIET0 KoMIOHeHTa. Cpean mpodnx
BBIJICJISIFOTCSI MAKpO-T€TEPOreHHbIE KOMIIO3UThI, KOTOPBIE apMHUPOBAaHBl PABHOMEPHO pac-
npeae’aeHHbIMU YacTHIaMu pasMepom 0,2-4 MM U 00pa3yloT CTPYKTYpY, OJU3KYIO K CTPYK-
Type cBoOOIHOI 3ackimkH [ 1-3].

OOBEKTOM HCCIEe0BAHUS SBISUIMCH METAJIO-MAaTPUYHBIE MAKPO-TE€TEPOr€HHbIE KOMIIO-
3uTHI (puC. 1), B KOTOPBIX MaTpULIEH ABISIICS aIFOMUHUIN WM CILIaB HAa €r0 OCHOBE, a POJIb
apMUPYIOIIET0 KOMIIOHEHTA BBHIMOJIHSUIN CTalbHAs MM YyTyHHas Apo0b, a TaKkKe OTXObI B
BUJIE€ CTPYXKKH, BBICEUKH U IPOYHUX YACTHUL.

ITo mmoTHOCTH yHaKOBKH apMHUPYIOIIETO KOMIIOHEHTa MaKpO-T€TepOreHHbIE KOMIIO3HUTHI
ONU3KH K TICEeBAOCIUIaBHBIM. BMecTe ¢ TeM, B HUX YacTHLBI HE 00pa3yIoT )KEeCTKHI KapKac, a
pa3o0IIEeHbI APYT OT IpyTa CI0eM MAaTPUYHOTO KOMIIOHEHTa KaK B KOMIIO3UTAaX, YIIPOUHEH-
HBIX JUCIIEPCHBIMU U MHUKpPO 4YacTHLamu. [103ToMy OHM UMEIOT MHOTO OOIIEro, Kak ¢ MCeB-
JIOCTIJIaBHBIMU, TaK U C KOMITIO3UTaMHM, YIIPOYHEHHBIMH JTUCTIEPCHBIMU M MUKPO YaCTUIAMH.
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Puc. 1. CtpoeHnne Makpo-TeTeporeHHbIX KOMIIO3UTOB «AnroMuHuii — CtanbHas qpods» (a, X 3,6)
u «Anromuaui — UyryH (oTceB apodu)» (6, 4,5)

JIuTbie KOMIO3HUTHI TIOYYAId METOJIOM JKUAKO(PA3HOTO COBMEUICHHUS - IyTeM 3aMelln-
BaHMs apMHUPYIOLIETO KOMIIOHEHTa B MaTpHUYHOM paciuiaBe. [lpu aTom ycnoBus temmepa-
TYpHOH U TEPMOMEXaHMUYECKOH COBMECTHMOCTH KOMIIOHEHTOB 00€CIIeUHBajH 3a CUET TOTO,
YTO apMHUPYIOUIMN KOMIIOHEHT SIBIISUICS HAMHOTO OoJiee TYyrorjIaBKHM, YeM MaTpHYHbBIH, a
TaKXXe 3a CUeT BBICOKOH IUIACTHYHOCTHU IMOCIeqHel, AedopMalus KOTOPOH MO3BONIAET AO-
CTHYb peJlaKCallii BOSHUKAIONIUX BHYTPEHHUX HANPSHKEHHUH.

@dusnueckas COBMECTHMOCTh KOMIIOHEHTOB MPH IOJYYE€HHH KOMIIO3HTa «CTajlb-
ATIOMUHHID» METOJIOM KUAKO(PA3HOTO COBMEIICHUS SIBISIETCS YPE3BHIYAHHO BaXKHBIM TEX-
HOJIOTHYECKUM (PAKTOPOM, TaK KaK MOBEPXHOCTh YACTHUI] U3 CTAIM M YyTyHa, KaK MPaBUIIO,
BCET/Ia MOKPBITA OKCUTHOH IUIEHO U MOTOMY HE CMAaYHMBAIOTCS JKHIKUM ATFOMHHHUEM.

B pabote 3Ty npoOiieMy permmian 0coObIM CIIOCOOOM BBOJA CTAJbHBIX (YYTYHHBIX) Ya-
cTrll (apobu) B paciiiaB ajJlOMHHUS, IPH KOTOpoM nposBisiercs L—S—L sddexT cmauu-
BaHM. {7151 3TOro CTaIbHYIO0 WM YYTYHHYIO APOOb, @ TaKXKe CTPYXKKY, BBICEUKY U IPOUYHE
JKeJIe3HBIE OTXOMbI I0/IaBaI Ha OBEPXHOCTH JKUAKOTO AIFOMUHHS B BUJE OTICIBHBIX da-
CTHIL, a He KOHIJIoMepaTa. B 3ToM ciyyae Ha MOBEPXHOCTH 4YacThl (opMupyeTcs Kopka
3aTBepAeBIlero amoMuuud. [Ipu mocnenyromeM pacIulaBI€HUH 3TOM KOPKH MOBEPXHOCTb
CTaBHOU IPOOH CTAHOBUTCS CMaduBaeMoOM. DTOT 3h(EKT MpOosBIAETCS IpH Ga3oBoM obpa-
TUMOM MIEpeXo/ie ATFOMUHUS Ha TIOBEPXHOCTH YACTHUI] aPMUPYIOIIEr0 KOMIIOHEHTa U3 KU/l
koro (L) B TBEpnoe (S) u oOpatHO B )xuakoe (L) cocTosHue.

TexHoMOTHYECKH TakoW dPQPEKT MOCTUTACTCS MPU CTPYHHO-TTO-YaCTUIHON Tojade ap-
MHUPYIOLIET0 KOMIIOHEHTa Ha MOBEPXHOCTh pacljlaBa MaTPUYHOTO KOMIIOHEHTa [4], kornaa
Ha MOBEPXHOCTH YacTUL apMupylomiero Fe—conepxaiiero KOMIoHeHTa MPOUCXOIUT HAMO-
pakuBaHUE clIog MaTpuuHOro Al-conepikamiero KkommoHneHTa. llocie ormaBieHus ykaszaH-
HOTO CJIOSl YaCTHIIBI ApPMHUPYIOIIEr0 KOMIIOHEHTa CMauUBAIOTCS KUKUM IIOMHHUEM H JIeT-
KO 3aMEIINBAIOTCS B HEM.
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L—S—L addekr nepexoga oT He cMaynBaHHUA K CMAuWBaHUIO JKUIKUM aTOMUHHEM
MMOBEPXHOCTH HEOUYHIICHHOTO Fe—comepikamiero apMHUpyrOmero KOMIIOHEHTa SBISAETCS
CJIEICTBHEM MPOTEKAHUS CICIYIONUX MPOIIECCOB [5]:

— JIOKaJIBHBIM 3aTBEPICBAHHEM ATFOMHHUS BOKPYT YACTHIIBI apMHUPYIOIIETO KOMIIOHEHTA
¢ o0pa3oBaHUEM HAMOPOKEHHOUN KOPKH;

— OBICTPBIM TIPOTPEBOM MOBEPXHOCTH YACTHI] APMHUPYIOMIETO KOMIIOHEHTA 33 CUYET BBI-
JIJICHUS TeTUIOTHI KPUCTAIUTH3AIIMA HAMOPOXKCHHON KOPKU ATFOMHUHUS;

— BOCCTAaHOBJIEHHEM QFOMUHUEM OKCHIIHOW IUIEHBI HA JIOKAJbHOM YYacTKe ITOBEPXHO-
CTH apMHPYIOIIEr0 KOMIIOHEHTa ¥ CMa4YMBaHUEM 3TOTO YyYacTKa KHUIKAM aITIOMHHUEM (TT0-
CJIe OIUIABJICHHUS 3aTBEPACBIICH KOPKK);

— pacTeKaHUEeM >KHUJKOTO AIFOMUHUS O]l OKCUIHOHN TUIEHKOH MO MOBEPXHOCTH YaCTHI]
apMHPYIOMIET0 KOMIIOHEHTa B YYacTKax HapYIISHHWS CIUIOIIHOCTH OKCHIHOW TUIEHBI U €8
MOCJICAYIOIIMM CMBIBOM BCJICACTBHE AeicTBUs ¢ dexra PeOunaepa.

[IpobiieMy XMMHYECKOW COBMECTUMOCTH KOMITOHCHTOB PEIIANX IyTEM OTPaHHYCHUS
TEMIIEPaTypPHO-BPEMEHHOTO PEXKHUMa MPUTOTOBIICHHUSI KOMIIO3HUTA M3-32 aKTUBHOTO XUMUYe-
CKOTO B3aWMOJICHCTBHS JKeJle3a C allFOMUHUEM C 00pa30BaHNEM HHTEPMETALUTUIAHOTO CII0s 3
u3 Fe,Aly Ha rpaHuIie pa3jiesa MaTpUYHOTO 2 U apMHUPYIOLIEro | KOMIOHEHTOB (puc. 2).

SEM MAG: 30 x VEGA3 TESCAN| SEM MAG: 56 x Det: BSE VEGA3 TESCAN

WD: 15.00 mm VEGA3 SBH

R 1 [l ocicimia): ounsrs an
a 7]

Puc. 2. ®parment (a) 1 MUKPOCTPYKTYpa (6) JIUTOTO KOMIIO3UTA «CTaTb-ATFOMUAHUID:

1 — apMUpyOUIN KOMIIOHEHT; 2 — MATPUYHBIA KOMITOHEHT; 3 — epexoJHas 30Ha

Takum 00pa3oM, Ha TIPUMEpE TONTYUYEHHUS KOMITO3UTOB «CTallb-aTFOMUHUI» U «UyTYH-
ATFOMUHHN)» TTOKa3aHO, YTO (PU3NYECKOW COBMECTUMOCTH KOMITOHEHTOB KOMITO3UTOB MOX-
HO JIOCTUTHYTHh 0€3 CIEeUANTbHOMN MMOATOTOBKH MOBEPXHOCTH apMHUPYIOIIETO KOMIIOHEHTA,
nucnons3yst L—S—L addext cmaunBanus. [Ipu sToM, ycnoBre XHMHYECKOW COBMECTUMO-
CTH pPEIIAeTCsl TEXHOJOIMYECKUMHU PELICHUSMHU II0 TEMIIEPATYPHO-BPEMEHHOMY PEXUMY
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MIPUTOTOBJICHUST KOMIO3UTA. [loylydeHHbIe MO pa3padOTaHHOW TEXHOJIOTHH MaKpOTeTepo-
reaHbsie Fe-Al KOMIO3UTHI yCHENTHO ONMPOOOBAHBI KaK PACKHCIMTEIHN JKHAKON CTaH, a
TaK)Ke KaKk KOMIIOHEHT INUXTHI TPU BBITUIABKE MarHUTO-MiITKNX Fe-Al-Si crmaBoB Tumna
Anwscudep u Sendust.
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4, Ten Dauc bopucoBuy, paboTaro B 00JacTH METAJUTypIUU JUTEHHBIX CIUIAaBOB U CIIe-
[UAIN3UPYIOCh HA HCCIEIOBAHUAX 10 HX PaQUHUPOBAHUIO U MOIU(DUIIMPOBAHUIO.

Paboraro npodecopom HarmoHansHOTO MCCIETOBATENBCKOTO TEXHOJIOTHYECKOTO YHH-
Bepcutera «MUCHC» (. MockBa). JlokTop TexHu4eckux Hayk ¢ 1992 roga. O6nact Moux
Hay4YHBIX HHTEPECOB BKIIIOYALT IUIABKY M BHETICUYHYIO 00Pa0OTKY JIUTEHHBIX CILIABOB.

TECHNOLOGY OF RECEIVING THE CASTED MACRO-GETEROGENEOUS
FE-AL COMPOSITE WITH USING OF L—-S—L WETTING EFFECT

E.B. Ten', Ch.W. Nam?, P.V. Petrovskiy'

'National University of Science and Technology “MISIS”, Moscow Russia,
edis_ten@mail.ru; pavelpv@inbox.ru
2ChunBuk National University, Cheongju, Korea,
drnew@hotmail.com

Composite materials (CM) are the hetero-phase system, which consist from two and more
structural fraction. In this case one of fraction is the matrix and other fractions fulfill of role
the reinforcing fraction. Among others are separated out the macro-heterogeneous composites,
which reinforced by uniformly distributed particles with size of 0.2 —4 mm [1-3].

The object of research are the metal-matrix macro-heterogeneous composites (Fig. 1, a),
in which the matrix is aluminum and the role of reinforced component fulfill the steel or cast
iron shots, also the scraps as chips, stamping blank and other particles.
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s
VEGA3 SBH

Fig. 1. Structure of macro-heterogeneous composite “Aluminum-Steel shot” On the not etched
(a, x 3.6) and etched (b, x 4.5) polished sections:

1 — reinforced component; 2 — matrix component; 3 — transition zone.

Casted composite received by method of liquid-phase combining — by means of involv-
ing the reinforced component at matrix melt. In this case the condition of temperature and
thermo-mechanical compatibility of components provide at the expense of the reinforced
component is the more high-melting then matrix, and also due to high plasticity of matrix
component, which deformation allow to reach of relaxation the origination internal stresses.

The physical compatibility of components during the receiving of Fe-Al composite by
liquid-phase combining is the excessive important factor, because the surface of particles
from steel and cast iron, as a rule, at all times cover by oxide layer and due to are not wet by
liquid aluminum. In the work that problem decide the special method of input the steel (cast
iron) particles (shot) the aluminum melt, during that are appear the L—-S—L wetting effect.
For this purpose the steel and cast iron shot, and also chips, stamping blank and other fer-
rous scraps feed on the liquid aluminum surface as discrete particle, but not conglomerate.
In that case on the particles surface are formed the scum of solidified aluminum. During the
next melting that scum the steel shot surface are stand on wetting. By technological such
effect are reach during jet-one at the time-particle feed the reinforced component on the sur-
face of matrix component melt [4], when on the surface of reinforced Fe-containing compo-
nent proceed the freezing of layer of Al-containing matrix component (L—S phase transi-
tion). After melting of the freezing layer (S—L transition) the particles of reinforced com-
ponent are wetted by liquid aluminum and easily mix in that.

L—S—L effect of transition from not wetting to wetting by liquid aluminum the surface
of unrefined Fe-containing reinforced component is the result of realization of the next pro-
cesses [5]:

—the local solidification of aluminum around of reinforced component particle with
forming of freezing scum, with and generation of crystallization heat and quickly heat due
to the surface of reinforced component particles;
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— the reducing by aluminum the oxide layer on the local surface area of reinforces com-
ponent and wetting that area by liquid aluminum (after melting of solidified scum);

— the spreading of liquid aluminum under oxide layer on the surface of reinforced com-
ponent particles at the area with broken continuity of oxide layer and the next washing be-
cause of action the Rebinder effect.

The problem of chemical compatibility of components decide by restriction of tempera-
ture-time regime of composite making because of active chemical interaction the Fe with Al
with forming the intermetallic layer 3 from Fe,Al, on interface between matrix 2 and rein-
forced 1 components (Fig. 1, b).

Thus, on the instance of receiving the macro-heterogeneous composites “Steel-alumi-
num” and “Cast Iron- Aluminum” is show the physical compatibility of components may be
to reach without special preparing of reinforced component surface by using of L—»S—L
wetting effect. The developed technology successfully is test during the production of Al-
containing deoxidizer of liquid steel, and also Fe-Al master alloy for smelting of magneti-
cally soft Fe-Al-Si alloys of type Alsifer and Sendust.
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MOAEJINPOBAHUE CBETOUHAYHUUPOBAHHOI'O MACCOIIEPEHOCA
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PaccmarpuBaeTcss MoJiep JBYMEPHOM 3a7a4yl CBETOMHIYLUMPOBAHHOIO MaccollepeHoca
HAaHOYACTHUII B KUIKOCTH. [IpoBesieH cpaBHUTEIHHBIA aHAIN3 KOMITBIOTEpHOTO 2J[-MOomenu-
pOBaHMs C TOYHBIM OJJTHOMEPHBIM AHAIMUTUYECKAM PEIICHUEM 3aJayd OCaKJICHUS HaHOYa-
CTHUI B OTPAHUYEHHOMN KIOBETE.

BricTpoe pazBuTHE MHUKPOCHUCTEMHON TEXHHKH M HAHOTEXHOJOTHH CIIOCOOCTBYET He-
MPEPBIBHOMY POCTY Pa3IMYHBIX METOJOB (PU3NYECKOTO M MATEMaTHYeCKOrO MOJETHpOBa-
HUS TEYEHUH B MUKPO- U HaHOKaHanax [1].

Hacrosmas paborta mocBsimieHa 9MCI€HHOMY MOJEIMPOBAHHIO 33/1a4H IBYMEPHOTO CBe-
TOMHIyIIMPOBAHHOTO MEPEHOCY HAHOYACTHI] B XHUaKo(haszHoil cpene. Llenpro sBisercs duc-
JieHHOe pemieHue auddepeHranbHON 3a1a4u B JBYXMEPHOM OTPAaHUYCHHOM MPOCTPaH-
ctBe. MeTo10M KOHEYHBIX 00BEMOB MOCTPOCHA PA3HOCTHAS CXEMa, PellaroInas MOCTaBIIeH-
HYIO 33/1a4y.

PaccmoTpum cxemy mpeamnonaraeMoro 3KCnepuMenTa (pUCyHOK): KuIkodaszHas cpeja C
HAHOYACTHUIIAMU HAXOJUTCS ITOJ BO3ACUCTBUEM JIA3€PHOTO U3IYUYCHUS C MPO(HIEM HHTCH-

cuBHocTH /. Pasmeps! kioBeThl o ocsiM Oy i Ox npuMeM L u 2d cooTBeTcTBeHHO. I1Ipo-
Guap pacnpesesnieHHs J1a3epPHOTO IyYKa MOKEM INPHHUMATh KaK PaBHOMEPHBIM, TaK U 3a-
JIAHHBIM T'ayCCOBBIM PacIpeeICHHEM.

Ha nanowacTHIBl B 00JIaCTH JIa3€PHOTO ITy4Ka AEHCTBYET CHJAa CBETOBOTO JABIICHUSL.
CornacHo 3akoHy CTOKca: 4acTHIA, IBIKYIIAsCS B BA3KOW Cpejie IO/ AeHCTBHEM TIOCTOSH-
HOU CHJIBI, JOJDKHA IBUTATHCS C OCTOSTHHOW CKOPOCTBIO.

Kpome BHemIHero cHIIOBOrO BO3IEHCTBHS, YaCTHIBI MOJBEPKEHBI NU(PPY3HH, BBI3BaH-
HOU TpaJeHTOM KOHLEHTpauuu. Toraa s MOTOKa AUCTIEPCHOM (ha3bl MOTYUHM:

j=CV-DVC. (1)

OO01ee ypaBHEHHE TepepaclpeeiCHUs KOHIEHTPAIMM HAHOYACTHUI[ B JKUIKO(pa3HOU
cpeze:
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ENGINEERING. NEW MATERIALS (workshop B)
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Cxema CBECTOMHAYIHMPOBAHHOI'O MaCCONIEPEHOCAa HAHOYACTHUI]

I'panudHbIe yCIOBHS W Ha4YallbHOE PACHpEeNICHHUs 3allUIIeM U3 COOOpaXKeHWH HEempo-
HUIIAEMOCTH KIOBETHI W PAaBHOMEPHOTO pACIIpPEIENICHUs BEIIECTBA B HAYaIbHBIA MOMEHT
BpPEMEHU.

J= 0|y:0,y:L : ®)

C(x,y,O)zCO. (4)

N or
Bynem paccMmarpuBath 3a/aqy B yCIOBHSX CTAIlMOHAPHOW TEMIEpPaTypHI: = =0. Mn
t

MOXEM CACJIaTb TAKOC AOIMYHIICHUEC, IMOCKOJIbKY, B CJIydac¢ MaJbIX KOHI_IGHTpaLII/Iﬁ Cx 1,

MPUHUMAsT BO BHUMAHUE BBICOKYIO MPO3PAYHOCTh U BBICOKYIO TEILJIOMPOBOIHOCTH BOJIBI, YTO
BCE BMECTE TO3BOJISIET OCTaBAThCS TEMIIEPAType YacTUI] HEM3MEHHOH B TE€UYEHHE paccMaT-
pHUBaeMbIX B 3a/1a4e MPOMEKYTKOB BpeMeHH (1 MUJUTHCEKyH/bI).

IIpumem crenyromiue 0003HAYCHUS:

my
C=C(x,y,z,t)=—> — MaccoBasi KOHIICHTpALus 4acTul (m, — mMacca 4acTHL, m —
m

Macca Bcel cpeibl);
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VHXEHEPHBIE HAYKU. HOBbIE MATEPUAJIBI (cexnus B)

D — koapdunuent audysun, Berancugercs mno hopmyse DHHIITEHHA:

kT
D=—5 > (5)
6mna
B 23 JK i
rne kp =1,4-10 w noctosiHHas boneiMana, 7 — TeMIiepaTypa Cpeibl;
V — CKOPOCTb 9aCTHIIBI;
V=ur,, (6)
p= (6nna)_1 — K03 (HUIUEHT MOJBIKHOCTH YaCTHUI], 1| — BSI3KOCTh XKUAKOCTH; d — pa-
JINYC YacTHIIbI;
F, — cuna cBETOBOrO JaBJIeHUs], ICHCTBYOLIAs HA HAHOYACTHLLY;
F,=Al, (7

I — MHTEHCHBHOCTH CBETA;

IIpoBeneHo uccienoBaHue MOMYUYCHHOTO YHCICHHOTO perieHus 3amayuu (2)-(4) Ha an-
MPOKCUMAITUIO, YCTOWYMBOCTh M CXOAUMOCTh.  CpaBHUTENBHBIM aHAJIW3 YHUCIECHHOTO
2]1-penieHnst ¢ TOYHBIM aHATUTHYCCKAM pEIIeHHEM OZHOMEpHOH muddepeHImaipHoN 3a-
Jauy [2] mokasai corjlacOBaHHBIE PE3yJIbTaThI.

JlanHas paboTa SBISETCS MPOJIOJDKCHHEM Pa3BUTHS METOJIOB ONTUYESCKON TUATHOCTHKH
KuAKO(a3HBPIX HAHOMATEPHAJIOB KOJUIEKTUBA aBTOPOB [2] A MOCIEIYIOMIEero MPOeKTHPO-
BaHHS MPUOOPOB, PabOTAOIIMX C YIETOM OCOOCHHOCTEH CBETOMHIYIIMPOBAHHOTO TEILIO-
MacconepeHoca.

JIMTEPATYPA

1. Pynsak B.S., MunakoB A.B. CoBpemeHHBIE TTpOOIEeMBl MUKPO- U HaHOmonauku. — HoBocu-
ompck: Hayxka, 2016. — 296 c.

2. Ivanov V.1, Ivanova G.D., Krylov V.I., Khe V.K. Diagnostics of nanosuspension by the light-
induced pseudo-prism method // Proceedings of SPIE. —2016. — V. 10176. — P. 1017607.

BUOTI'PAD®USA

Xe Bnagumup KanuepoBuy, okoHumi ¢usudeckuii (hakynprer HoBocubupckoro rocy-
napctBeHHoro yHuBepcurera B 2005 Tofy ¢ MpHUCBOGHHEM CTeNeHH MarucTtpa Qusuku. B
HacTosiee Bpems padboTaro Ha Kadeape «DPu3nka U TeopeTndeckas MexaHuka» JlaabHeBO-
CTOYHOTO TOCYJapCTBEHHOT'O YHUBEpPCHTETa IMyTel cooOleHns B Topoje XabapoBcke Ha
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ENGINEERING. NEW MATERIALS (workshop B)

MO3UIMK MHKeHepa. Crennanu3upyoch Ha Mpoleccax TEIUIo- U MaccollepeHoca B KUAKUX
1 Ta3000pa3HbIM cpenax. O6IacTh HaydYHBIX MHTEPECOB BKIIIOYAET MEXAHHKY JKUIKOCTH,
rasa ¥ 1mia3mbl; QU3HKY KOHACHCUPOBAHHOTO COCTOSHHUST; OIITHKY.

SIMULATION OF LIGHT-INDUCED MASS TRANSFER IN NANOFLUID

V.K. Khe, V.I. Ivanov, D.A. Syrnikov

Far Eastern State Transport University, Khabarovsk, Russia,
khe@ngs.ru

The rapid development of microsystem technology and nanotechnology contributes to
the continuous growth of various methods of physical and mathematical modeling of flows
in micro- and nanochannels [1]. This work is devoted to the numerical simulation of the
problem of two-dimensional light-induced transfer of nanoparticles in a liquid-phase medi-
um. The aim is a numerical solution of a differential problem in a two-dimensional confined
space. A finite-volumes method was used to construct a difference scheme that solves the
task.

The explore of the obtained numerical solution of the problem for approximation, stabil-
ity and convergence was carried out. A comparative analysis of a numerical 2D-solution
with an exact analytical solution of a one-dimensional differential problem[2] showed con-
sistent results.

This work is a continuation of the development of methods for optical diagnostics of
liquid-phase nanomaterials by the team of authors [2] for the subsequent design of devices
operating taking into account the characteristics of light-induced heat and mass transfer.

REFERENCES

1. Rudyak V.Ya., Minakov A.V. Current problems of micro- and nanofluidics. Novosibirsk: Sci-
ence, 2016. — 296 p. [Rus].

2. Ivanov V.1, Ivanova G.D., Krylov V. 1., Khe V.K. Diagnostics of nanosuspension by the light-
induced pseudo-prism method // Proceedings of SPIE. —2016. V. 10176. — P. 1017607.
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Vladimir Kancherovich Khe, graduated from the Physics Department of Novosibirsk
State University in 2005 with the assignment of a master's degree in physics. Currently I
work at the Department of Physics and Theoretical Mechanics of the Far Eastern State
Transport University in Khabarovsk as senior 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, optics.
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VHXEHEPHBIE HAYKU. HOBbIE MATEPUAJIBI (cexnus B)

NHO®OPMAIIMOHHASA MOJEJIb 3JIAHUSA KAK UHCTPYMEHT
YINPOIEHUSA CTPOUTEJIBHO-MOHTAXKHBIX PABOT

B.C. Xou

Hogocubupckuit 2ocyoapcmeeHHblii yHUGEPCUMEN APXUMEKMYPbl, UCKYCCEA U OU3AIIHA
(HI'YA/IH), Hoeocubupck, Poccus,
khonvlad92@gmail.com

Nzyuena 3¢hpeKkTHBHOCTh NMPUMEHEHUS MH(GOPMAIIMOHHOTO MOJCIMPOBAHUS 3JaHUS
JUISL yIPOIICHUS! CTPOUTEILHO-MOHTaXKHEIX padot (CMP). JlaHHBINM HHCTPYMEHT yHpoIa-
€T B3aMMOOTHOIIICHUS HA CTPOUTEIHHOMN TUIOIIAJKE.

JIroOoe 31aHMe SBISIETCS CIIOKHBIM HHKEHEPHBIM COOPY>KEHUEM, B CTPOHUTENLCTBE KOTO-
poro ydactByeT MHOXecTBO Jroaei. Ha crpoutenpHoi miowmaake npu mnposeaeHun CMP
BO3HUKAIOT IPELEICHTh], OCTAHABIIMBAIOLINE CTPOIKY. VceienoBanue HanpaBiIeHO Ha pelie-
HHE TTOI00HBIX MPOOIIEM € UCIOIB30BaHUEM HH(POPMAIIMOHHOTO MOJICTUPOBaHMS 31aHuH [1].

Co3panne nHPOPMATMOHHON MOJIENH 3AaHUS TIPECIeyeT TPH LelH:

1. OtpaboTka MPUMEHEHHUS TEXHOJOTHH WH(G)OPMAIMOHHOTO MOJCIHPOBAHUS 3MaHUS -
Building Information Modeling (BIM) k 3aaHusIM W ONTUMH3ALUU CTPOUTEIHHO-
MOHTaKHBIX PadoT;

2. Co3panue nHGOPMALMOHHONW MOJENH 34aHuUs JIs1 OTPaOOTKU BONPOCOB CTOUMOCTH U
wianuposanusi CMP, coznaHus KajgeHJapHbIX IUIAHOB, a TAK)KE [IPOTHO3MPOBAHMSI CTOMMO-
CTH CTPOUTENHCTBA;

3. OntuMu3anus SKCIUTyaTallMOHHBIX 3aTpar myTeM co3aanus BIM Mmozenu u BHeceHuUs
W3MEHEHUS B HUX 110 X0y U3MEHEHUS 31aHKsI 1 MOHUTOPHUHTA Yepe3 NATYUKHU U TII.

Hccnenosanre poxoJHiio IpH MPOSKTUPOBAHUH M CTPOUTENBCTBE CICAYIOIINX O0BEKTOB:

1) Asponopt Cumdeponodst, aeictytomuii ¢ 16 anpens 2018 roga, pacmnonoxkeH Ha
2,5 kM K ceBepo-3anagHey oT Cumdeporionsi, B nocéike YKpoMHoe (YIpOIeHHE CTPOH-
TEJIbHO-MOHTAXXHBIX Pa0OT MPH BO3BEIECHUH CIIOKHOTO, U30THYTOTO B 2-X TIOCKOCTSIX (ha-
caza, ynpolleHue padoThl IPH MOHTAXKE CIOKHOTO MH)XEHEPHOTO 00OpYJIOBaHHS B YacCTH
BEHTHJIAIINN );

2) XKumoit komrutekc «CoHeUHBIH» T. ExaTepuHOypr (ONITHMH3AITUS CTOMMOCTH CTPOH-
TEJILCTBA Ha dTale SCKU3UPOBAHMS 3a CUET QOPMBI 31aHHS U Pa3dopa eJMHUYHBIX PACIIEHOK
Ha CTPOHUTENbHO-MOHTaKHBIE pabOoThI);

3) 3nanme BepToneTHON 0a3bl B Bepanmee (momcueT 00bEMHBIX XapaKTEPUCTHK MaTEPH-
aJI0B MPUMEHSAEMBIX MPHU CTPOUTENIHCTBE, KOHTPOJb PACXOJ0B M KaJEHIapHOE IJIaHHpOBa-
HHUE CTPOUTEILHO-MOHTAXHBIX PadoT);

4) 3nanne Kaspi 6anka r. AnmMaTsl (COTPOBOXIIEHUE CTPOUTEIHHO-MOHTAXXHBIX paboT
MIO3BOJIMJIO 3a0JIaTOBPEMEHHO PELINTh HECOCTHIKOBKH IIPOEKTHOM JTOKYMEHTAIUH, a TaK JXKe
pacrpenenuTs padoTy MeKAY HECKOJIBKUMH CTPOUTENEHBIMHI OPraHU3ALHAMH ).

Haubonee nHTEpecHBIM M MEPCIIEKTUBHBIM SIBISIETCS HAIIPABICHUE MO AHAIUTHKE CTOM-
Moctu W tuanupoBanuio CMP u conpsoxaennio CMP umxeHepaMHU-IPOSKTUPOBITHKAMHU.
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ENGINEERING. NEW MATERIALS (workshop B)

B pesyinbTare npoBeAeHHBIX Pa0OT OBLIM MOTYYCHBI TOJIOXKUTEIBHBIC PE3YJIBTAThI, IOJATBEP-
KIAIOMIEe BO3MOXHOCTh ONTHMH3AIMK 3aTpaT Ha CTPOUTENbHOH twiomanke ot 10%
u Oonee. [IpoBeneHa paboTa 1Mo OpraHU3aI|K MPABUIIBHBIX B3aMMOOTHOIICHUH MEXITY MPOCK-
TUPOBIIUKAMH, TIPOBEPSIOIIMMHI OPraHAMHU, 3aKa3YMKAMU, TSHITOIPSTYUKOM U TTOAPSTIHKOM.

JIMTEPATYPA

1. TanaroB B.B. OcnoBel BIM: BBenenne B MH(GOpPMALIMOHHOE MOJICITUPOBAaHKUE 3aHui. — M.,
2011. - C. 24-25.

BUOT'PA®UA

S, Xon Bnangncnas CeIHXOHOBHY, paboTal0 B OOJIACTH MPOESKTHPOBAHUA U CTPOUTEIb-
CTBa W CHEIHATM3UPYIOCH Ha TMPOSKTHPOBAHUN W WHKUPHUHTOBOM KOHCAJITHHTE CTOUTEIh-
ctBa. Pabotaro rexanueckum aupekropom B TOO «EAST Project»). Maructp napopmarnu-
OHHOTO MozenupoBaHus 3nanust ¢ 2015 roma. O6MacTh MOWX HAayYHBIX HHTEPECOB BKIIFO-
YaeT )KU3HEHHBIN [IUKJ 3TaHUM.

INFORMATION MODEL OF THE BUILDING AS A TOOL
TO SIMPLIFY CONSTRUCTIONAL INSTALLATION WORKS

V.S. Hon

Novosibirsk State University of Architecture, Art and Design (NGUADI),
Novosibirsk, Russia,
khonvlad92@gmail.com

The effectiveness of the use of the Building Information Modeling (BIM) of the build-
ing to simplify the construction and installation works was studied. This tool simplifies rela-
tionships at the construction site.

Any building is a complex engineering structure, the construction of which involves
many people. On the construction site, during construction and assembly work, there are
always precedents that stop construction. The study is aimed at solving such situations.

Creating an information model of the building has three objectives:

1. Development of the application of BIM technology to buildings and optimization of
construction and installation works.

2. Creating an information model of the building for working out issues

The cost and planning of construction and installation works, the creation of schedules,
as well as forecasting the cost of construction.

Work was done on the organization of the right relationship between designers, inspec-
tion bodies, customers, general contractor and contractor.

3. Optimization of operating costs by creating a BIM model and making changes to
them in the course of building changes and monitoring through sensors and so on.
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VHXEHEPHBIE HAYKU. HOBbIE MATEPUAJIBI (cexnus B)

The study took place in the design and construction of the following objects:

1) Simferopol Airport has been operating since April 16, 2018, located another 2.5 km
north-west, in the village of Ukromnoye. ventilation parts)

2) Residential complex "Sunny" Bratislava. (Optimizing the cost of construction at the
stage of sketching, due to the shape of the building and parsing the unit prices for construc-
tion and installation works)

3) ABK building of a helicopter base in Verandah (calculation of volumetric characteris-
tics of materials used in construction, cost control and scheduling of construction and instal-
lation works)

4) The building of Kaspi Bank of Almaty (maintenance of construction and installation
works, which made it possible in advance to resolve inconsistencies in project documenta-
tion, as well as to distribute the work among several construction organizations

As a result of the work performed, positive results were obtained, with optimization of
costs on the construction site of 10% or more.

The most interesting and promising is the direction of cost analysis and planning of con-
struction and installation work and the accompanying construction and installation work by
design engineers.

REFERENCES
1. Talapov VV. BIM Basics: An Introduction to the Informational building modeling.
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I, Hong Vladislav, work in the field of design and construction and specialize in design
and engineering consulting. | work as a technical director at EAST Project LLP). Master of
Information Building Modeling since 2015. My research interests include the life cycle of
buildings.



MEJUIHNHA (cexnus C)
MEDICINE (workshop C)

YT ONTUMM3ALINU SJIINIEMHUOJOTINMYECKOI'O HA/I30PA
3A CAJIBMOHEJIVIE3AMMU CPEJIU HACEJIEHUS, ITPOKUBAIOLLEI'O
HA TEPPUTOPUU PUCKA

P.H. AHI, H.A. 3a6ymanc1¢aﬂ2, A.A. KocoBa'

1Ypaﬂbcmu? 2ocyoapcmeeHHblil meouyuHckuil ynusepcumem, Examepunoype, Poccus
vthay@mail.ru
‘oBy3 «llenmp 2uzuensvt u 3nudemuonozuu 8 Ceeponoeckoit oonacmu», Examepunoéype,
Poccun
zabuzh140286@gmail.com

IIpencraBieHsl pe3yabTaThl PETPOCHEKTUBHOIO SMUAEMUOIOTHYECKOTO aHalu3a Callb-
MOHEJJIE3HOH MH(EKIMH CPeAH HaCeJCHUs, MPOKUBAIOLIET0 Ha TEPPUTOPHH C KPYIHBIM
NITUIIEBOJYECKUM W TITUIETIEpepa0daThIBAIONINM KOMILIEKCAMH. BBIABIIEHBI OCHOBHBIE IPO-
SBIIEHUS 1 (PaKTOPBI pUCKa pacrpocTpaHeHust HHPeKun. [lanpl peKoMeHIaIuH 110 OITHMH-
3allMU 3MUJEMHOIOTMYECKOT0 Ha30pa M KOHTPOJIS 3a CalbMOHEIIe3aMH.

BBenenne. B cTpykType ocTphix kumeuHbsx nHpekuii (OKW) 6akTepranbHO# 3THOIO-
THHA CaJbMOHEIUIE3Bl IO-IIPEXHEMY 3aHUMAIOT JUIUPYIOLIYIO MMO3ULHI0, COXpaHsId MEIH-
LIMHCKYIO U COIUANTBHO-IKOHOMHYECKYIO 3HAUUMOCTh [1, 2].

IToBcemecTHOE pacmpocTpaHeHHEe W WHTEHCH(HKAIMS IMMHIEMHUYECKOTO Ipollecca Ha
MHOTI'UX TEPPHUTOPUAX PO OMpEeACIAIOT U SMUACMUOJIOTNYCCKYIO 3HAYUMOCTDb )Z[aHHOI\/'I HH-
dexuum [3].

CrnoxuBIieecs dSMUAEMAYECKOe HEOIAronoayyue SBISIETCS CIEICTBUEM TOIHTHYECKUX
1 2KOHOMHYECKHX pedopmM, mpousomenmux B Poccuu B 90-¢ Toms1, a Takxke pedopmsl ca-
HUTAPHO-3IHIEMHUOJIOTHYECKOH cityxkO0bI (2004 T.), CONPOBOXKIAIOIICECS PE3KUM OTrpaHude-
HUEM YacTOTHI MPOBEPOK IMOAKOHTPOJIBHBIX SIMUACMHOJIOTUYCCKH 3HAYMMBIX OOBEKTOB U
00beMOB MHUKPOOHOJIOTHYECKUX HCCIICIOBAHUN MPOO BHENTHEH cpeapl M BEHITYCKAEMOM
MPOAYKIMUA. DTH W3MEHEHHS B COLMAJIBHON KU3HU OOIINECTBA CYIIECCTBCHHO IOBIHUSIM Ha
Pa3BUTHE SMUAEMUYECKOTO U MU300TUIECKOr0 MPOIECCOB CalbMOHEIE30B [ 1,4].

B nocnennue necstunetns 0003HAYMWIMCH HOBBIE aCMIEKTHI ATOH CTapoil mpobiaemsl, KO-
TOpbIe TPeOYIOT ONTHUMH3AINHA THASMHOIOTHYECKOTO Ha30pa M KOHTPOIIS 32 WHGEKInE,
OCHOBAaHHOW Ha JMHJIEMUOJIOTHYECKON JIMAarHOCTHUKE CAJbMOHEIIC30B C BBISBICHHEM OC-
HOBHBIX TEHACHIIWH Pa3BUTHSI SIUAEMUYECKOTO Iporecca U (PakTOpoB PUCKa Ha KOHKPET-
HOW TEPPUTOPHUHU.
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MEJINLIMHA (cexuus C)

Henp wmceaenoBaHusl — U3YyYUTh OCHOBHBIE TEHACHLUHU DPAa3BUTHSA SMUAEMHUYECKOTO
npolrecca cajbMOHEUIE3HOM NH(EKIUY CPer HACENICHHMS, [IPOXKUBAIOIIEr0 HAa TEPPUTOPUH
C KPYITHBIM NTUIEBOJYECKUM U MTUIIETIEpepadaThIBAIOINM KOMIUIEKCAMH, BBISIBUTH OCHOB-
HbIe (PaKTOPBI pUcKa U (pakTOphl mepeaayr Bo30yauTesst 1 000CHOBATh MyTH ONTHMHU3ALNH
SMHUIEMUOJIOTMYECKOT0 HaJ30pa U KOHTPOJIS 32 HH(EKIHUEH.

MarepuaJibl 1 METOABI HCCJIETOBAHUS

Martepuanom Juisi UCCIICOBAHUS TOCITYXUIU JaHHBIE OQUIMAIBLHOW CHCTEMBI PETH-
CTpalliu U OTYETHOCTH 110 3200JIeBa€MOCTH CabMOHEIIIE3aM1 HaceleHus | opHO3aBOICKO-
ro okpyra CeepoBckoit ooactu 3a 2002-2018 rr. (popmer deaepaabHOTO TOCYAapCTBEH-
Horo craructrdeckoro HabmroneHus Ne 001/y u Ne 002/y «CBenenusi 00 HHGEKIMOHHBIX U
Mapa3uTapHbIX 3a00JCBaHUIXY», aHAIUTHYECKUE Gopmbl o aaHHbM [IC «APM — snumpe-
MHOJIOT»), @ TaKXe PEe3yIbTaThl JIAOOPATOPHOTO KOHTPOJIA BHENTHEH cpeapl M IHUIIEBOM
npoaykuuu 1o aanueiM [1C «JlabopaTopHas nH(DOpMAIMOHHAS CHCTEMAY, CTATUCTHYECKAs
¢dopma Ne 18 «CBeneHUs 0 CAHUTAPHOM COCTOSIHUU cyObekTa Poccuiickoii deneparum.

B pabote ucnonp30BaHbl MHUIEMHOIOTHYECKUH, MUKPOOHOIOTUIECKI H CTaTUCTHYE-
CKHM METOJbI MCCJIETOBAHMS.

Pe3yabTaThl Hccie10BaAHUA U 00CYKIEHUS

B anamusupyemsie roast (2002—-2018 rr.) B ctpykType OKU 6akTepuansHO STHOIOTHH
o I"opro3aBoackoMy okpyry (I'30) Gonee moIOBHHBI 3a00JIEBAEMOCTH OTPEISISUIA Callh-
MOHEJUIE3BI — 110 56,9%.

[lo MHTEHCHBHOCTHM pAacCHpOCTPaHEHHUs SMUAEMUYECKOro IMpolecca 3Ta TEPPUTOPHS,
HauuHasg ¢ 2006 roga, xapakTepu3oBanach Kak cyObekT CBEpAsIOBCKOI 001acT «XpoHHYe-
CKHM HEOJIaromoTyuHbIi» 10 3a00JieBaeMOCTH cajbMoHeIué3amu (puc. 1).
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Puc. 1. 3aboneBaemocth cabMoHesué3amu HaceneHus: PO, Ceepuiosekoii obmactu u I'30
3a2 20022018 rr.

BripakeHHbIe OT00BEIE KOJIeOaHMs MOKa3aTelieil, IpeBbIIalolIe cpeaHe-00IacTHON
U pecityOnrMKaHCKUM ypoBHU Oosiee ueM B 1,5 pasa, a B «kpaiiHe HeOJIaromoyydHble» ToJIbl
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(2007, 2016) B 1,8 u 3,1 pa3a, CBUAETENBCTBYIOT O HAIMYUHU U peanu3aunu GakTopoB puc-
Ka, XapaKTepHBIX IS TaHHOW TEPPUTOPHHU.

TeHaeHIUsT HEYKIOHHOTO POCTa 3a00JIeBaeMOCTH cajbMOHEIE3amMu 3a 17 JeT cBule-
TEJILCTBYET O MPOAOJDKAIOIIEHCS aKTUBU3AIMU SMHIEMHYCCKOTO MPOIecca U HEJI0CTaTou-
HOM 3(PPEKTUBHOCTH MPOBOAUMBIX IMPOTHBOIMUAEMUICCKUX (MTPOPIIIAKTHISCKIX) MEpo-
npusaTuid. Ecnu B TOABI MUHHMAaIBHOTO W HU3KOTO ypoBHS 3aboneBaemoctu 30 3aHuman
4eTBEPTOE U MATOE MECTa B paHre okpyroB CBepAJIOBCKOM 00JacTH, TO B TOJBI SIHIEMHUYE-
ckoro pacrpoctpaneHus 3aboneBanus (2007, 2016 rr.), OH 3aHUMAN JTUIUPYIOIIYIO TTO3H-
N0, U TIOKA3aTeu 3a00JIeBaeMOCTH TIPEBHITIIAM 00JIacTHERIE OoJiee YeM B 1,5 paza.

CanbpMoHeNE3 mopaxkasa Kak JeTCcKoe, Tak u B3pocioe Hacenenue [30 (puc. 2).
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Puc. 2. CpaBHHTEIIbHAS TUHAMUKA 3200JI€BAEMOCTH CaJIbMOHEIUIE3aMHU JIETCKOTO U B3POCIIOTO
Hacenenus 130 3a 2002-2018 rr.

B ctpykType 3a0051€Ba€MOCTH B TOZbI OTHOCHTEIBHOTO AIHIEMHUYESCKOT0 OJIaronoy s
JIOJISL B3POCIIOTO HaceneHws ObLTa HeCKOJIbKO BhIe (57,8%), yem merckoro (42,2%). Hauu-
Has ¢ 2005 roga, AeTH, MPAaKTUYECKH BCETAa, Yallle BOBJICKAIUCH B 3MUAEMUYECKUN MPO-
IIECC, YeM B3pOCIIbie. Y ACIbHBINA Bec 3a00JIeBaeMOCTH B3POCIIOTO HaceJeHus 3a 17 JeT CHU-
suics ot 55,4% no 34,6%, coctaBuB B cpenHeM — 45,0%, a A€TCKOro, HA00OPOT, BO3POC OT
44,6% 1o 65,4%, coctaBuB B cpemaeM —55,0%.

IIpu sToM mokazarenu 3a00JIEBa€MOCTH CpeId B3POCIOTO HACEIEHUs KOJeOalnch OT
15,0 10 49,9 /o000 ( M = 23,6 £2,1), a cpeau aerckoro HacesneHus oT 87,2 10 264,3 */oo00
(M = 147,9 +£12,1). SnunemMuyeckuii nmpouece caabMOHEIUIE3HOH HHPEKIH CPEen JETCKO-
ro HacelleHWs Ha MPOTSHKEHWH MHOTHX JIET PACIPOCTPAHSUIICS C CHIION MPEBBIMIAONIAN Ta-
KOBOH CpeaM B3pOCJIOro HaceleHus B 1ectb u 6onee pas (t = 10,2; P < 0,001). Bo3pactHoit
IPYNION pHCKa 3apayKeHUs U 3a00JICBaHMs CaJIbMOHEIE3aMHU CPEIU JETCKOrO HACEICHUS
SABISUIACH NIeTH 1-2 u 3-6 et (puc.2), 1oy KOTOPBIX B 3a00J1eBaeMOCTH gocTrrana 1o 63 %
Y TOKa3aTenn 3a00JI€BaeMOCTH B STHUX JIBYX BO3PACTHBIX IPYyMIIax CYIIECTBEHHO MPEBHIIIA-
JIM TaKOBBIE CpPelU JeTel paHHero Bo3pacra (mo 1 roma) u OoJiee CTapHIMX BO3PACTHBIX
rpyni (7-14 u 15-17 net). 3HaunTeNbHBIE TIOTOIOBBIE KOJEOaHUs TOKa3aTelei 3aboeBae-
MOCTH B 3THX JIBYX BO3PACTHBIX TPYIIIaX CBUAETEIHCTBYIOT O 00Jiee aKTUBHOW peann3annu
(hakTOpOB pUCKa U (PaKTOPOB Nepeaun Cpean AeTel JONIKOILHOTO BO3pacTa.
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Hnst canbmoHenné3oB Ha Tepputopuu ['30 Oblna xapakTepHa TUNMYHAS Ui AaHHON
WHQEKIUN TTOCIEeTHUX TPEX JECATUICTHIH CE30HHOCTh — BECEHHE-JICTHSISI, C MAKCHMYyMOM B
MHOTOJIETHEH cpenHell moMecsyHoll nuHamuke 3a 17 jer B urone mecsne. Ha mecsp! ce-
30HHOTO MOJIbEMA 3a00JIeBAEMOCTH IPUXOIMIIOCH A0 45% roqoBoii 3a001eBaeMoCTH, ¢ (ak-
THYECKOU Ce30HHON Hax0aBkou Ooiee 25%.

YcraHoBneHa TpsMast TIOJIOKUTENbHAS CHIILHON CTETIeHU KOPPEISIIMOHHAs CBSI3b 3200-
JIEBAEMOCTH C YacTOTOH HEYIOBJIETBOPHUTENBHBIX MPOO aHaIM3a MUILEBOM MPOAYKUUH Ha
caapMoHeInTsI (1= 0,7).

OTHoNOTNYecKas CTPyKTypa 3a00JeBaeMOCTH MpECTaBIeHa CATbMOHEIUIAMHU, OTHOCS-
mmmMes K rpynmaMm B, C, 1 u E. Io 93,5 % uaeHTHQHUIUPOBaHHBIX CalbMOHEI OT 0O0Jb-
HBIX, NPOAYKIMHW M BHEIIHEH cpelpl NTHLENPOMBIIUIEHHOTO KOMIUIEKCAa OTHOCHJIMCH K
rpymre /I (S.enteritidis, S.typhimurium, S.haifa u np.). JIugupyromuyo TO3UIHUI0 B 3THOJIO-
THYECKOH CTPYKTYpe Mo npexkHeMy 3aHumana S.enteritidis (B cpegaem 91,5 %), a Ha apyrue
cepoBapsl (S.typhimurium, S.infantis, S.virchow) npuxoaunocs 1o 8,5%.

BbiBoabI:

1. T'opHo3aBoACKO# OKpyTr CBEpIOBCKON 00JIACTH - TEPPUTOPHS THIICPIHIAESMUYHAS 110
3a00JIeBa€MOCTH HACEJICHHs CaJbMOHEJIE3aMH, C TMPEHMYIECTBEHHBIM BOBJICUCHHEM B
SMUIEMUYCCKUN TPOLIECC JETeH JOIIKOIBHOTO BO3PACTA, BBIPAKEHHON BeCEHHE-JIEeTHEH
CE30HHOCTHIO U JOMUHHPOBAHUEM B 3THOJIOTHIECKON CTPYKType S.enteritidis.

2. ®akTopamMH pUCKa 3MUAEMHYECKOT0 HEOJIaromoiryduss TepPUTOPUHN ABISIOTCS HaJH-
Yyre KPYIMHOro NTHULEBOAYECKOrO M NTULEnepepadaThIBAIOIIEr0 KOMIIEKCOB ¢ MHTECHHCH-
(buKanmeit SMU300THYECKOTO MPOoIecca CPEIN KYp U BbITYCKOM KOHTAMHHUPOBAHHOM Callb-
MOHEJIaMU IITULIC- 1 ﬁﬁHCHpOI{yKHHH.

3. Ontumu3anysi 3MUAEMUOJIOTHYECKOTO Haa30opa 3a cajlbMOHEIe3HOH HHpeKuuei
cpeau HaceneHus ['OPHO3aBOJCKOrO OKpyra MpeaycMaTpUBAcT, B MEPBYIO O4Yepeib, OINTH-
MU3AIHI0 SMU300TOJIOTHYECKOTO HA/30pa Ha MTHIIEBOIYECKOM KOMIUIEKCE M CaHHTApHO-
TUTUCHUYCCKOI'O Ha/A30pa BBIHYCKaeMOﬁ MPOAYKIWH IITULCIIPOMBIIIIICHHOTO KOMIIJIEKCA.

4. IlpotuBosnuaemuueckie (MpoQUITAKTUIECKUE) MEPOIIPUATHUS 10 YNPABICHHUIO IIH-
JMIEMIYECKUM TIporteccoM cpeau HaceneHus 130 mpemycMaTpuBaroT IPECe30HHYIO (daro-
NPOQHUIAKTHKY PaOOTHUKOB MNTHUIICTIPOMBIIIIICHHOIO KOMIUIEKCAa M JETCKOTO HACENCHHUS
JOUIKOJIBHOTO BO3pacTa.
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5. Cepresunn B.J1. MukpoOuonornueckas OleHKa POAYKTa IIUTaHus 3 KypuHoro msca «llla-
BepMa» Kak ¢akrtop mepemaun cambmoneimn / B.M. CepresumH, JI.C. YnaBuxuna, C.B. T'opoxosa,
JL.®. Ucromuna, P.X. Xacanos, E.B. CapmomeroB, B.I'. HoBocénoB // I'mruena m canutapus. —
2012.—Ne 1. - C. 30-32.

BUOI'PA®USA

A, An Pozamus HuxonmaeBHa, paboTaro B 00J1aCTH METUITMHBI M CIEITHATH3HPYIOCH TI0
snuaeMuosiorud. Padoraro gornentom kadeapst snunemuoiorud ®I'BOY BO «Ypanbckuii
rOCyIapCTBEHHBI MEIUIIMHCKUI YyHuBepcuteT» Mmun3znpaBa Poccum, 1. ExarepunOypr.
O06nacTe MOMX Hay4HBIX HHTEPECOB BKJIIOYAET IUAEMHUOIOTUIO U 00IIECTBCHHbIE HAYKU.

OPTIMIZATION OF EPIDEMIOLOGICAL SURVEILLANCE
OF SALMONELLOSIS AMONG THE POPULATION LIVING IN AREAS OF RISK

R.N. An', L.A. Zabuzhanskaya’, A.A. Kosova'

'Ural State Medical University, Ekaterinburg, Russia,
vthay@mail.ru
2FBUZ "Center for Hygiene and Epidemiology in the Sverdlovsk Region',
Ekaterinburg, Russia,
zabuzh140286@gmail.com

The article presents the results of a retrospective epidemiological analysis of salmonel-
losis infection among the population living in the territory with large poultry and poultry
complexes. The main manifestations and risk factors for the spread of infection were identi-
fied. Recommendations on optimization of epidemiological surveillance and control of sal-
monellosis are given.

It was found that more than half of the incidence of BACTERIAL Oki among the popu-
lation living in the risk area was determined by salmonellosis. The tendency of steady
growth of morbidity in the last two decades (2002—-2018) with primary involvement in epi-
demic process of children of preschool age, with seasonal rise in spring-summer months is
revealed.

Up to 93.5% of identified Salmonella from patients, products and external environment
of poultry industrial complex belonged to group D (S. enteritidis, S. typhimurium, S. haifa,
etc.). The leading position in the etiological structure was occupied by S. enteritidis
(91.5%), other serovars (S. typhimurium, S. infantis, S. virchow) accounted for up 8.5%.

A direct positive strong correlation of morbidity with the frequency of unsatisfactory
samples of analysis of food products for Salmonella (r = 0.7) was established.

Risk factors of epidemic trouble of the territory were the presence of large poultry and
poultry processing complexes with the intensification of the epizootic process among chick-
ens and the release of Salmonella contaminated poultry and egg products.
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Optimization of epidemiological surveillance of salmonellosis infection among the pop-
ulation of the Mining district provides for the optimization of epizootological surveillance at
the poultry complex and sanitary and hygienic supervision of products.

Anti-epidemic (preventive) measures to control the epidemic process of salmonellosis
infection among the population of the GZO provide for pre-season phagoprophylaxis of
poultry workers and children of preschool age.
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BO3MOXXHOCTH METOJIA KOHYCHO-J1YYEBOI
KOMIIBIOTEPHOM TOMOTI' PA®UH 1151 BU3YAJIN3ALIANA
TOHKOI'O KOCTHOI'O OFBEKTA B JIABOPATOPHBIX YCJIOBUAX

H.B. boBanoBa

DI'AO0Y BO Iepsviit MI'MY umenu U.M. Ceuenosa Munszopasa Poccuu
(Ceuenosckuit Ynusepcumem), Mockea, Poccus,
expedition@mma.ru

B manHOM HCcreoBaHUM MBI OMPEIEIAIN TapaMeTphl, IPU KOTOPBIX BO3MOKHA BH3Yya-
JIU3AIUs] TOHKOTO KOCTHOI'O 00BhEKTa B JJaOOPATOPHBIX YCIOBUAX. TOYHOCTh BU3YyaTU3aI[HK
ObLIa ompe/elicHa Ha OCHOBAaHUY METO/Ia TIOJYaBTOMATUYECKOTO ONPECIICHIUS OLICHKHU JIHC-
MIepPCHUi 3HAYCHUN eMUHUT XayHChUaa.
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MeTo/1 KOHYCHO-JTy4€BO KOMIIBIOTEPHOM TOMOTpaduu MO3BOJISET HanboJiee YETKO BU-
3yaJIM3UpPOBATh OPTaHbl M TKAHW YEIFOCTHO-JIUIEBOM 00IaCTH.

OHaKO BO3MOXKHOCTH COBPEMEHHBIX KOHYCHO-TYY€BBIX KOMIIBIOTEPHBIX TOMOTrpados
JUTSL BU3yalIM3allil TOHKUX KOCTHBIX CTPYKTYpP OrpaHHuYEHBI pa3MepoM 00beKTOB. [Ipume-
POM TOHKOTO KOCTHOTO OOBEKTa B UETMIOCTHO-JIUIIEBON 00JIACTH SBISETCA HapyKHasl KOPTH-
KaJlbHAas IIACTUHKA YefocTe. JlaHHBIE KOHYCHO-JTyY€BOM KOMITHBIOTEPHON TOMOTpaduu
(KJIKT) o Hanmuumu W TOJNIIWHE HAPYKHOW KOPTHKAIBHOW IIACTHHKH HEOOXOIUMBI IS
MIPOTHO3UPOBAHUS PE3YIBTATOB OPTOJAOHTHUECKOTO JICUCHUS, & TaKXKe IS TUIAHUPOBAHUS
HMMILIAHTOJIOTUYECKOTO JICUCHHUS B 3CTCTUUYECKU BaXKHOU 30HE.

B03MOXHOCTh KOHYCHO-JTyYEBOTO KOMITBIOTEPHOIO TOMOrpada BU3yaJIu3MPOBATh TOH-
KHe OOBEKTHI OMPEACIISCTCS TAKUM IMapaMeTpoM, Kak MPOCTPaHCTBEHHOE pasperieHue. [Ipo-
CTPaHCTBEHHOE pa3pelieHre — MHUHHMAaJbHO HEOOXOIWMOE PACCTOSHUE U Pa3NICHHUS
JIByX DSIOM PAcCIIOIOKEHHBIX OOBEKTOB M YacTO OMIMOOYHO CUYHUTAETCS PAaBHBIM pa3Mepy
Bokcens. OHAKO MPOCTPAHCTBEHHOE pa3pellieHHue 3aBUCHT HE TOJBKO OT pa3Mepa BOK-
CENILHOTO 3JIEMEHTa, HO TakXke OT pasMepa obnactu ckanupoBanus — field of view (FOV),
HACTPOECK JIETEKTOPa U CBOMCTB UCCIIEyeMOTO 00BEKTA.

Pe3ynbraThl 0OJBIIMHCTBA HUCCAeAOBaHUN 0 BO3MOXKHOCTAX Meroma KJIKT Busyanu-
3MpPOBAaTh TOHKHE aHATOMUYECKUE CTPYKTYPhl OCHOBaHBI Ha CYOBCKTUBHOM HAOJIIOCHUU
genoBeka. Oxnako, B [1] mnsa omerku Bo3MoxxHOCTH KJIKT M MylIbTHCHIEKTPAIEHON KOM-
neroTepHoit ToMorpadum (MCKT) BH3yanmu3upoBaTh AWTHUCIICHIIMA KOCTHOM CTEHKU BEpX-
HETrO TOJYKPYXKHOTO KaHaia TPEAJIOKWIA HCIOIB30BaTh METOJ TOJIyaBTOMATHYECKOM
OIICHKH TUCIIEPCUU 3HAYCHUH eauHuI XayHchuiaa (B 00JIacTsaX, BKIIFOYAIONINX U HE BKIIFO-
YaloUMX KOCTHYIO IJIACTUHY). B HacTosieM ucciaegoBaHUM UCIOIB30BAIN aHAIOTUYHBIM
METOJI Uil cpaBHeHUs aucnepcun 3HadeHuit HU (B mikane equnun XayHcduiaa) B o0ma-
crax FOV, BKITIoUaronux 1 He BKIIIOYAIOIINX KOCTHYIO TUTACTHHY .

Lenp mraHHOTO HMCCIIEO0BAHUS — OMPENEIUTH TApaMeTPhI, TPH KOTOPBIX BO3MOKHA BU3Y-
anu3anus TOHKOTO KOCTHOTO 00BeKTa B 1a00OpaTOPHBIX YCIOBHAX HA OCHOBAHUH TOJTYaBTO-
MaTHYECKOH OIEHKH IUCTIepCHil 3HaYeHUH enuHunI XayHcpuiaa.

MaTepI/IaJ'ILI U ME€TOAbI

B nanHOM 3KCIIEpUMEHTAIEHOM HCCIEIOBaHUM Obljla KCITIOJIb30BaHa IIACTHHA U3 KOP-
TUKQJIbHON KOCTH TOJIIMHON paBHO# 150 MHKpOH, BBINWIEHHAs U3 aJNIOT€HHOTO KOPTH-
KaJbHO-TyOuaToro 0yioka. PeHTreHonornueckoe rccienoBaHe ObLIo MPOBEACHO Ha anma-
pare Planmeca ProMax 3D Plus B He3aBuCHMON peHTreHOJIOTHYeCKON Jaboparopuu 3 ]
JIa6 (r. MockBa). Mogmens ObuTa pacmojiokeHa BEPTHKAILHO B IIEHTPE CKAHHPYIOIIETO
CTOJIa, CKAHUPOBAHUE MOJAEIH OBbIJIO MPOBEACHO B IBYX Pa3HbIX pexumax (tadis. 1). Pas-
JMYHBIE TPOTOKOJIBI OBLIN HCMOJB30BaHbI AJISl CPAaBHEHHS U onTUMH3aluu. [lepBbiid mpo-
TOKOJI CKAHUPOBAHUsI HCIIOJIB3YETCsl AJIsl KccieloBaHus 3y0O0B M UenrocTeld, 0HAKO B Mep-
BOM IPOTOKOJIE OBLIM HCIOJIB30BAaHBl MCHBIINE 3HAYCHHSI HANPSIKEHUS U CHIIBI TOKA.
BTopoil npoToKoN CTaHIapTHBINA KIMHUYECKHUM ITPOTOKOJI IS IIJIaHUPOBAHUS OPTOJOHTH-
YECKOT'0 JICUCHHUS.
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Tabmnuma 1
Pe?KPIMLI CKaHHpOBaHI/Iﬂ
Pasuep Bi?(i:l\::ii Hanpsxene, Crna CKaH?/Ip?JI\];I:HI/IH
FOV, mm ’ kV TOKa, MA P ’
MK, [ CeK
I mpotoxoxn 23%*7 mm 400 90 3.6 7.8
CKaHI/IpOBaHI/IH
2 mpoToxox 10%9,3 150 90 3.6 10,2
CKaHI/IpOBaHI/IH

[TosrydeHHbIe B X0/I¢ UCCIIEIOBAHUS JJAaHHBIE SKCIIOPTUPOBAIN HA IU(POBHIC HOCUTEIH B
dopmare Digital Imaging and Communications in Medicine (DICOM) mis ux manpHEHIIIero

WCIIOJIb30BaHMSI B KOMIIBIOTEPHBIX MPOTrpamMMax.
Hanee Ha 0a3e mporpaMMmbl TpexMepHOro MoxenupoBanus Amira 5.4.5 («Visage
Imaging», I'epmanus), 1 KaKIOro peskuMa ObUTH MOJYyYeHbl MAaCCHUBbI 3HAUEHUH €INHUILL

HU B nByx obmactsx:
— IIepBYIO 00JaCTh BBIJCISUIN TaK, YTOOBI B HEE BXOJWJIa KOCTHAs IUIACTHHA IEIIMKOM

BBIIIIC MECTAa NPUKPCIUVICHUA K INTAaCTMACCE, IIPU 3TOM CIIpaBa U CJIE€BAa OT INIACTUHBI 3aXBa-

TBIBAJIM 00JIACTh, PABHYIO IO IINPHUHE IIJIACTHHE;
— BTOpasi o0nacTs ObLIa aHAJIOTUYHA 10 Pa3Mepy MEepBOM W HAXOAWJIACh HA TOW K€ BbI-

cOTe, HO HE BKIJII0Yaia KOCTHYIO TKaHb.
Pasmep uccnenyemsix obmacreit coctaBuit 11x51%23 Bokcens (Iuist pexkuMa ¢ pa3MepoM

Bokcena 150) u 4x20x8 mst (st pexuma ¢ pazmepom Bokcens 400).

Pe3yabTatnl

Cpennue 3Ha4eHUH U oTKIOHeHU 3HaueHnit HU nmpuBeneHs! ¢ Tadm. 2.
Tabmuma 2

Cpennne 3Ha4yenns HU ¢ 0TKJI0OHEHUSIMH 110 pe;KMMAaM

Pexum( pazmep Bokcemsi/kV/mA)

Pesxnm 2 (400/90/3,6)

Pexxum 3 (150/90/3,6)

Koctp( mean = std) 218,1 +£132,9 179,6 + 147
Kontpoms (mean * std) 90,4 + 30,2 48,4 +24.9
PasHuna nucnepcun KOCTE/KOHTPOIIh 127,7 £102,7 131,2+122,1
Fligner stat 554,871 9813,036
Pvalue <0,001 <0,001
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BoiBoabI

CkaHupOBaHUE BO BCEX MCHOJb3YEMBIX PEXHUMaXx IO3BOJISIET BU3YaIM3UPOBATh TOHKYIO
KOCTHYIO TUIACTUHKY B J1a0OpaTOPHBIX YCIOBHUSX. DTO MOATBEP)KAAETCS B CYIIECTBEHHBIX
pasInuusAX IO AUCIIEPCHU MEXKAY 00JacThIO C KOCTBIO U 0e3 KocTH (cM. Tadu. 1).

Tecr Fligner-Killeen (tect FK) rcmonb30Bancs ais MpoBEpKU OJHOPOIHOCTH obnacTen
¢ KocThio 1 0e3 koctu. 3Hauenue p = 0,001 moka3wsIBaeT, 4TO TUCIIEPCHH BRIOOPKHU 00IacTeH
C KOCTBIO M 0€3 KOCTH AOCTOBEPHO OTIHyaroTcs. OHAKO, UCTIOJIb30BAaHUE PEKUMA C pa3Me-
pom Bokcens 150 MM MO3BOJISET BU3yaTU3UPOBATh TOHKUH KOCTHBIM OOBEKT JTydIIle.

JIMTEPATYPA
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4, BoBanoBa Hagexna BuktopoBHa, paboTaro BpauoOM-CTOMAaTOJIOrOM-XUPYpProM- Ia-
POJIOHTOIIOTOM U CHENHAIN3UPYIOCh HA TIAPOJOHTOIOTHYECKOW PEKOHCTPYKTUBHOW XHUPYP-
TUH, B CBOEH €KEJIHEBHOM MPAKTUKE UCIIOJIb3YIO JIaHHbIE KOHYCHO-Ty4€BOH KOMIILIOTEPHOU
tomorpaduu. B 2014 roay ¢ ornmunem okoHumina ®TAOY BO Ilepeoiii MITMY umenu
N.M. CeuenoBa Munszapasa Poccuu (CeuenoBckuii YHuBepcurer). Ha nanHbsiii MOMEHT
2-off Tonm oOydaroch B ouHO#M acmmpantype PI'AOY BO Ilepserit MI'MY wumeHn
N.M. CeuenoBa MunzapaBa Poccun (CeueHOBCckHil YHHUBEpcUTET) Ha Oa3e Kadeapsl Te-
paneBTHueckold cromaronorud. OONIacTb MOMX HAay4YHBIX MHTEPECOB BKIIOYAET M3Yy4EHHUE
BIUSHUSI YIYUIIEHUS! TUATHOCTUYECKNX BO3MOXKHOCTEH METO/a KOHYCHO-IY4eBOH KOMITh-
I0OTEpPHOH ToMorpaduy At ONTUMHU3AINH TUATHOCTUKH PEIeCCHI TECHBI.

THE DETECTION OF THIN BONE BY CONE-BEAM
COMPUTED TOMOGRAPHY IN VITRO

N.V. Bovanova

I.M. Sechenov First Moscow State Medical University (Sechenov University),
Moscow, Russia
expedition@mma.ru

Cone beam computed tomography (CBCT) is a relatively new imaging technology that
provides multi-planar images in submillimeter resolution. In the last years, CBCT has
achieved wide acceptance in dentomaxillofacial imaging and has fundamentally replaced
conventional tomography for several diagnostic tasks in dentistry. However, the possibilities
cone-beam computed tomographs for visualization of thin bone structures are limited by the
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size of the objects. An example of a thin bone object in the maxillofacial region is the outer
cortical jaw plate.

The thin bone object model was created, that was scanned by Planmeca ProMax 3D
Plus. The reconstructed DICOM data stack containing a relatively large data set was import-
ed into AMIRA (Amira Visage Im- aging, San Diego, CA, USA). After semi- automatically
fitting the location of the thin bone object, our variance- based approach allowed a clear,
significant detection of the thin bone layer.

Scanning in all the modes used allows visualizing a thin bone plate in vitro.

However, using a mode with a voxel size of 150 mm makes it possible to visualize a
thin bone object better.

BIOGRAPHY

I’m, Bovanova Nadezhda Viktorovna, I work as a dentist-surgeon-periodontologist and
specialize in periodontal reconstructive surgery, in my daily practice I use the data of cone-
beam computed tomography. In 2014 I graduated with honors from the I.M. Sechenov First
Moscow State Medical University (Sechenov University). At the moment I am studying for
2 years in full-time postgraduate study at [.M. Sechenov First Moscow State Medical Uni-
versity (Sechenov University), based on the department of therapeutic dentistry. method of
cone-beam computed tomography to optimize the diagnosis of gingival recessions

CYAEBHO-MEJULNHCKASA SKCIIEPTU3A ITPU TAJEHUAX C BBICOTBI
N COBCTBEHHOI'O POCTA

H.M. BypankyJioBa, O.U. XBan

Tawkenmckuii neouampuyeckuit meouyunckuil uncmumym, Tawkenm, Y3oexkucman,
hoi8@yandex.ru

[Tpu ucciie0BaHUU BBISBICHBI TPYIIIBLI C MOBPSKICHUSIMU, OCOOCHHOCTH TOJIOKCHUS
TeNa ¥ NMEPBUYHBIC KOHTAKTHBIC 30HBI COYapeHUsl, XapaKTEPHbIC IS MAJCHUS C BRICOTHI U
CcOOCTBEHHOTO POCTa B 3aBICHMOCTH OT YCIIOBHI BHEUTHETO BO3JEHCTBHSL.

AKTyasbHOCTD. C MO3ULNU Cy1eOHO-METUIIMHCKOW HAYKH U MPAKTUKHU MaJCHUE C BbI-
COTBI — OJIMH M3 HanOoJiee CIOXKHBIX BHJOB TpaBMbl. [lajeHue ¢ BBICOTHI U BO3HHUKAIOLIHUE
IIPY 3TOM TOBPEXKIEHHUA B CyA€OHON MEIMLIMHE pacCMaTPUBAIOTCS KaK pa3HOBUAHOCTD BO3-
JIEHCTBUS TBEPIBIX TYMBIX MPEIMETOB. JTO, B MEPBYIO OUYepeh, 00YCIOBICHO pa3sHOOOpa-
3MeM BHJIOB IMaJCHUs, 00CTOSTENLCTB U YCIOBHH TPaBMUPOBAaHUS, (POPMUPYIOIINX MHOTO-
YHCIIeHHBIE MoMMOop(dHbIe ToBpexaenus [ 1, 2].

CornacHo CTaTUCTUYECKUM JAHHBIM, [IaJIEHUE C BBICOTHI IPOYHO 3aHSJIO BTOPOE MECTO
B CTPYKTYyp€ CMEPTEIBHOTO TpaBMaTH3Ma IOcCie aBTOMOOHIbHOH TpaBMbl (10 40% Bcex
CIIly4aeB CMEPTEJILHON TPaBMbl) U YAECP)KUBACT 3Ty MO3ULHUIO 10 HACTOSILETO BpeMeHH [3].
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C Touku 3peHus cyAeOHO-MEAULIUHCKON IKCIIEPTU3bl OJHUMHU U3 HauOoJiee CIOKHBIX U
TPYZHO TUATHOCTHPYEMBIX BHIOB TPaBM SABIISIOTCS TPABMBI, IOMyUYEHHBIE TIPH TMAICHUH C
BBICOTBL. [Ipu 3TOM HEO0OXOAMMO OTMETHUTh, YTO OMOMEXaHUYECKHE ACICKThl TPAaBMbI HPU
MaJCHUU C BBICOTHI, 10 CPABHEHUIO C JIPYTHMH TPaBMaMu, ¢ CyAeOHO-MEIUIIMHCKON TOYKU
3peHust U3y4eHbl HemocTaTouHo [4]. [lo cux mop MHOTHE acCTeKThl dTOW MPOOIEMbI OCTAIOT-
sl He NCCIIeIOBAaHHBIML.

B cBs13u ¢ BBINIEU310KEHHBIM, SKCIICPTHAS MTPAKTHKA TPEOYET pelIeHHs psifia BOIIPOCOB,
YTO CBUJETEIHCTBYET O HEOOXOAMMOCTH pa3paboTKu MuddhepeHInaTbHO-THarHOCTHYECKUX
KpUTEpUEB CyAeOHO-MEANIMHCKON OIIEHKH MOBPEXICHUI, MOMYyYeHHBIX NPH TaJeHUH C
BBICOTBL.

Heap uccienoBanus: U3yYyuTh XapakTep MOBPEKACHUN BHYTPSHHUX OPraHOB IPH Ta-
JICHUH C BBICOTHI.

Marepunajg u MeTOJbI MCCJIEI0BAHMS: HAMH MPOBEACH aHATU3 TPAaBMBI B pe3yJjIbTaTe
MaJCHUs C BBICOTHI HA OCHOBAaHUM JIaHHBIX 85 CyJIeOHO-MEIUIIMHCKUX WCCIICIOBAHUHN IO
MOBOJy TaJIeHUs C BBICOTHL. Bo3pacTHas rpagaius MOCTPaJaBIINX BapbUpOBaia B 0OJb-
oM Juamas3one ot 5 1o 88 jer. Yamie Bcero KOHTAKT C MOBEPXHOCTHIO COYIapeHUs IIPOHC-
XOJINJ B TOPU30HTAIILHOM TOJ0KeHnH (Tutamms) — 58,8% (50) cirydaeB, HAMHOTO peke — Ha
HOTH ¥ KpalfHe PE/IKO — Ha TOJIOBY.

[Tanerne MPOMCXOAMIIO C PA3IMIHOTO YPOBHS, KaK U3 JKUJIBIX MIOMEIIEHUH, TaK U C Ipy-
THX COOPY>KEHHI U COOCTBEHHOTO POCTA.

Pe3ynbTaThl HCCIETOBAHNUA: TI0 BPEMECHH T'0J1a HAaMOOJIBIICE YUCIIO CITydaeB MaJCHUs C
BBICOTBI OTMEUEHO B JIETHWH mepuon - 35 HaOmoneHuit (41,2%); HECKOJIBKO MEHBIIE —
B oceHHuil 25 (29,4%), Becuoii — 16 (18,8%); 3umoii — 9 (10,6%). Ilo BpemeHu cyTOK BbI-
sIBJICHA clieayromias kaptiuHa. Hanbonee yacTo najeHue 3a)MKCUPOBAaHO B THEBHOE BPEMsI
(13-18 gacoB) - 24 cimyyas (28,2%). 22 ciydyast (25,9%) npuxoauioch Ha MaJleHUue B Bedep-
Hee Bpems (19-24 gaca). [IpuOMM3UTENHPHO OMMHAKOBO MPOUCXOMUIIO TAICHUE B HOYHBIC
(0-6 wacoB) — 12 (14,1%) u yrpennne gackl (7-12 gacoB) — 11 (12,9%). Caenyer OTMETHTb,
4yro B 16 ciyuasx (18,8%) B HampaBieHUAX U MOCTAHOBJICHUSIX CIIEICTBEHHBIX OPTaHOB HE
3a(UKCHPOBAHO JaKe MIPUOIIM3UTEIIEHOE BPeMs TIaICHHUS.

Cpeny BBISBICHHBIX TIOBPEXKACHUM ccaluHbl oTMedeHbl B 49 cnyyasx (73,1%), dopma
KOTOpBIX yKa3aHa B 46 cinydasx (93,9%), Hanmuuue kopouku — B 3 (6,1%), cocTosiHue nHa —
B 45 (91,8%), orcmoenne dyemyek smuaepmuca — B 5 (10,2%); xkpoBomontéku - B 46
(68,7%), paust — B 34 (50,7%), 13 KOTOPBIX XapakTep KpaéB M KOHIIOB yka3aH B 31 HaOumro-
nennn (91,2%), crenok — B 4 (11,8%), cocrostaue nHa — B 27 (79,4%); mepeiomMbl BbIsBIIC-
Hel B 61 HaOmoneHnn (91,0%), u3 Hux B 58 (95%) oHu ObLTH Oe30cKonbYaThie, B 4 (6,5%) —
ockompuateie, B 7 (11,4%) — pparmenrapusie, B 23 (37,7%) — ockonp4yaTto-pparMeHTapHEIe,
MIPU ATOM XapakTep KpaéB ykazaH B 55 ciydasx (60,4%), miockocts — B 34 (37,4%). Jlumib
B 6 ciyyasx (9%) noBpexxIEHHBIC KOCTH U3BIMAIKCH JUIS JOMOJHUTEILHOTO UCCIICIOBAHNS.

IIpu comocTaBneHNH IKCTIEPTHBIX 3aKIIOUEHUH C YBEINYCHUEM BBICOTHI TTa/ICHUS BBISB-
JSIeTCs. 3aKOHOMEPHOCTh: B TOJABIISIONIEM OOJBIIMHCTBE CIy4YaeB 3aKpbITas YepenHo-
MO3rOBasi TPaBMa C YHIHOOM TOJIOBHOTO MO3ra M KPOBOU3JIMSHUSMHU B JKEITYAOYKH U 000-
JIOYKW TOJIOBHOTO MO3Ta; MEPEeIOMbl OCHOBAHHS WM CBOJIa Yepera; MHO)KECTBEHHBIE YITHObI
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BUCOYHBIX, TEMEHHBIX, 3aThUIOYHBIX M APYTHX 00JIACTe; CCaJMHbI TYJIOBHIIA, JHIA, BEPX-
HUX KOHEYHOCTEW; KPOBOMOATEKH, PA3MO3KEHHBIE PaHbI.

3aKOHOMepHO YBCIMYHNBAIOTCA TPAaBMBbI U UX TAKECTb C YBEJIMUYCHUEM BbICOTHI IMMaJCHUA,
a TaKKe OoJiee XapaKTEPHO BBIPAKCHBI TPaBMbl BHYTPEHHHMX OpPraHoB (Tymas TpaBMa
OpIOIIHOM M TPyAHOU oOyacTeid, pa3pbiBbl M yIIHOBI TIEYEHH, CENe3EHKH, CepAla, JIETKHX,
HOYEK U JIp.), BHYTPEHHEE KPOBOTEUYEHHE M OTPHIB OT AHATOMUYECKUX MECT PaCIIOI0KCHHUS.
HabumonaroTest Takke cOYeTaHHBIC TPaBMbI C MEPEIOMAaMU BEPXHUX U HUKHHX KOHEYHO-
CTeH, TPyAHOU KIETKH, Ta30BBIX KOCTEH, IMO3BOHOYHOIO CTOJIOA, YTO MaJi0 HAOIIONACTCS
HPH MTAICHASAX C COOCTBEHHOTO POCTA.

YunuteiBas XapakTep, JOKaIUu3aluio U MCXaHU3M 06pa3OBaHI/IH BbBIIICYKa3aHHBIX TEJICC-
HBIX MOBPEXICHUH, BO3MOXKHOCTh 00pa30BaHUs STHX TEJICCHBIX MOBPEXKICHUI MpH Taje-
HHUH C COOCTBEHHOTO POCTa M C BBICOTHI MOJKHO BBISIBUTH TPYIIIBI OBPEXKICHUH, 0COOCHHO-
CTHU IIOJIOKCHUA TECJIa U IEPBUYHLIC KOHTAKTHLIC 30HBI COYAApPCHUA, XapaKTCPHbLIC IJIA Ila-
JICHUSI C BBICOTHI U ¢ COOCTBEHHOT'O POCTa, B 3aBUCHMOCTH OT YCJIOBHII BHELIHETO BO3JICH-
CTBUSL.

CIIO’)KHOCTH TMarHOCTUKH 3TOTO BHA TPABM CBSI3aHBI C TEM, YTO Ma/ICHHE C BBICOTHI U C
COOCTBEHHOTO POCTa OTJIMYAIOTCS OOJBIIMM Pa3HOOOpa3MeM BAapHAHTOB MAaJCHUS, Mexa-
HHU3MOB M OOCTOSITEIECTB BO3HHMKHOBEHHSI MHOTOYHCICHHBIX M MOIMMOP(HBIX TOBPEKIE-
HUH. Hapy’kHble KOHTAaKTHBIC MOBPEXICHUS (NMOBPEXKICHUS, BOSHUKAIOUIME TPH yaape o
MOBEPXHOCTh TMPH3EMIICHHSI WIM MPU yAape O BBICTYMAIOIIUE YaCTH) MO3BOJISIOT OIpejie-
JHUTh TOJIBKO 00JIaCTh TeJa, TAE MPOM30WEN yaap, HO He HecyT mH(opmauuu o0 dSHEpruu
BHEIITHET0 BO3/ICHCTBHSL.

CyliecTBeHHBIM MOMEHTOM SIBJISIETCSI TAKXKE XapakTep majeHus (CBOOOIHOE WIIH CTy-
NEHYaTOe), HAJIMYME WM OTCYTCTBHE IMPEALISCTBYIOIIETO YCKOPEHHs (BBITAJIKHBAHHE WU
AKTHBHOE OTTAJIKUBAHUE OT OIOPBI) U IPyTUE apaMeTphI.

[Tpn mageHny ¢ BHICOTHI MOYKHO OOHAPYXHUTh CIEIYIOIINE IPYIIIBI TOBPEXKICHUHN B pa3-
JIMYHBIX COUCTAHUAX: IOBPECIKIACHUA, BOSHUKAIOIIHNE IIPU HeCBO6OI[HOM nag€Hu B pE3yJib-
TaTe ylapoB O BBICTYNAMOLIME YaCTH OOBEKTa, C KOTOPOI'O MPOHMCXOIUT IaJICHHE; MOBPE-
KJICHUSI, BOSHUKAIONIME NPU yAape Tela O MOBEPXHOCTh NMPU3EMIICHUS — MEPBUYHBIE KOH-
TAKTHBIC MMOBPCKACHNA, KOTOPLIC MOTYT 6I>ITI) MMpEACTaBJICHBI HAPYKHBIMU OBPEKACHUAMN
U IepesioMaMH KOCTel ckesieta (IepBHYHBIC TEPEIOMbI KOCTEH CKelleTa); MOBPEKICHUS,
(dopMmupyrommuecs B pe3yibTare nepeMerieHns (ONpOKUAbIBaHMS) Tela M €r0 OTACIbHBIX
gacTel MOcCIie MepBUYHOTO yAapa (BTOPUYHBIC MTOBPEXKICHNS, KOTOPBIE MOTYT OBITh IIpea-
CTaBJICHBl Hapy>KHBIMU TOBPEKACHUSAMHU M TEPEIOMaMHU KOCTEH CKeJeTa); MHEPILIMOHHbBIC
HOBPEXCHUS, 00yCIOBICHHBIE BO3/ICHCTBIEM OTPHLATEIFHOTO YCKOPEHUSI B MOMEHT yaa-
pa 0 TIOBEpXHOCThH NMPHU3EMJICHHS], TaK HA3bIBAEMBbIE «IIPH3HAKU OOIIET0 COTPSICEHUS Telay;
HOBPEXK/ICHUSI BHYTPEHHUX OPraHOB B pe3yJibTaTe BO3JICHCTBHS OTIOMKOB IEPEIOMOB KO-
CTell CKeJieTa KaK MePBUYHbBIX, TAK 1 BTOPUYHBIX.

BHe 3aBHCHMOCTH OT MeXaHH3Ma M OOCTOSATENHCTB MAJCHUS BCETAA BBIABIAIOTCS Iep-
BUYHBIC KOHTAKTHBLIC W MHCPHUOHHBLIC ITOBPCIKIACHUA, a4 TAKKC IMOBPCKIACHUSA OT BO3I[CI>'I-
CTBHUSI OTJIOMKOB KOCTEil cKenera. BTopuuHble MOBpEKACHHS MOYTH BCErja HaOIIOJal0TCs
IPU IPU3EMIICHHN B BEPTUKAJIBLHOM MM OJIM3KO K HEMY IMMOJIOKEHHH (yAap CTOIaMu, KoJie-
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HSIMU, TOJIOBOW M T.I.). 3HAYHTEIBHO PEKE ITH MOBPESKICHUS MOTYT OBITh OOHAPYKEHBI
NP MPU3EMIICHUH B TOPU30HTAIFHOM ITOJIOKEHUH (yIaap mepenHei, 3aAHeld nin O0KOBBIMU
MOBEPXHOCTSIMU TeJa) M UX JIOKAIU3aus U 00bEM ONpENeNIoTCsl 0301 TOCTPalaBIInX B
MOMEHT yJiapa U UHEPIIMOHHBIM NIEPEMEILIEHUEM OT/IEIbHBIX YacTe! Tena.

HaunGonpmryro napopMaiuio o BennuuHe 0o0Iel KHHeTHYEeCKOH SHEPTUU HECyT TOBpe-
KICHWS BTOPOH, TPEThEH W 4eTBEPTON TpyNH (TICPBUUHBIC TIEPEITOMBI KOCTEH CKeJieTa, BTO-
PUYHBIC TOBPEKICHUS M MHSPIIMOHHBIE TIOBPEIKICHHUS).

3akawuenne. O600mas BCE BBHIMIEU3IOKEHHOE, MOXKHO IMPUATHA K CIEAYIOMEMY 3a-
KITIOYSHHIO: TIPH CMEPTEIbHBIX MAaJCHUSX C BBICOTHI Yallle BCTPEYAIOTCA COYETAHHBIE TPaB-
MBI, 3aKPBITBIC YEPCTIHO-MO3I'OBBIC TPABMbI, OTKPBITHIC Y€PCITHO-MO3TOBbIC TPABMEIL, YHH/I6BI
TOJIOBHOTO MO3Ta, KPOBOU3JIUSHUSI B )KEIYIOUYKH U 0/ 000JI0OYKH TOJIOBHOTO MO3Ta, BHYT-
pEHHHME TOBpEXIEHHUS, TakKhe KaK Tymas TpaBMa J>XHBOTA, TPYIHOW KIETKH, Pa3phIBBI
W yHmiObl BHYTPEHHUX OPraHoB (II€UeHH, CeNe3€HKH, JIETKUX, Cep/lla, MMoYeK U 1p.), a MpH
MaJCHUSAX C COOCTBEHHOTO POCTa BCTPEYAIOTCS BBIIIE M3JI0KECHHBIC TPABMbI TOJIOBHI, HO 0e3
COUeTaHHWs C TpaBMaMH BHYTPEHHUX opraHoB. [Ipm majeHusax ¢ COOCTBEHHOTO pocTa
HauOOobIIIee KOJIMYECTBO JIFO/IEH CKOHYAIMCh HE HAa MECTaxX IMPOHWCIIECTBHUS, a B CTAIHO-
Hapax.

Brigenenune u onpenenenne nuddepeHnnanbHO-TMArHOCTHYECKUX KPUTEPUEB TOBpe-
XKICHUH 10 XapaKTepy MOp(OIOrHIecKuX H3MEHEHNH Jaf0T BO3MOXXHOCTh CYIUTh HE TOJb-
KO O BBICOTE MaJICHUs], HO U O IEPBUYHON TOUYKE COYJapEHUs M HAMPABJICHUS yJapa O TBEP-
JIy1O TIOBEPXHOCTb.
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BUOI'PA®USA

A, bypankyinoBa Huropa Muxaiinona, paboraio B o0nacTé cyJaeOHO-METUIIMHCKON
9KCTEPTU3bI U CHEUUANN3UPYIOCH Ha CyJeOHO-MEeIUIMHCKON TpaBMaTonoruu. Paboraio cy-
JIeOHO-METUIIMHCKUM DKCIIEPTOM B CyIeOHO-MEIUIIMHCKOM OT/AEICHUH MHH.000pOHBbI.
Marwuctp ¢ 2014 roga. O6iacTh MOMX HAYYHBIX HHTEPECOB BKIIFOYAET DKCIIEPTH3a B CITyda-
X MMaaC€HUusA C BbICOTHI.
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A FORENSIC EXAMINATION FALLS FROM HEIGHT OF OWN GROWTH

N.M. Buranulova, O.I. Hwang

Tashkent pediatric medical Institute, Tashkent, Uzbekistan
hoiS@yandex.ru

From the position of forensic science and practice, a fall from a height is one of the most
difficult types of injury. Fall from a height and the resulting damage in forensic medicine
are considered as a type of exposure to solid blunt objects. This is primarily due to the di-
versity of types of incidence, circumstances and conditions of injury, which form numerous
polymorphic damages [1, 2].

The purpose of the study was to study the nature of damage to internal organs during
falls from a height.

An analysis of the injury as a result of a fall from a height was carried out on the basis of
data from 85 forensic medical studies about a fall from a height. The age grading of the vic-
tims varied in a large range from 5 to 88 years. Most often, contact with the impact surface
occurred in a horizontal position (flat) - 58.8% (50) of the cases, much less often on the legs
and extremely rarely on the head.

It was found that when fatal falls from a height are more common combined injuries,
closed head injuries, open head injuries, brain injuries, hemorrhages in the ventricles and
under the sheath of the brain, internal injuries such as blunt abdominal trauma, chest, breaks
and bruises of the internal organs (liver, spleen, lungs, heart, kidneys, etc.), and when falling
from one's own height, the above-stated head injuries occur, but without combination with
injuries of the internal organs. When falling from their own height, the greatest number of
people died not at the sites of the incident, but in hospitals.

The selection and determination of differential diagnostic criteria for damage according
to the nature of morphological changes 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 a solid surface.
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3KCNEPTHBINA AHAJIN3 CYBJYPAJBHBIX TEMATOM

B.M. Jlaas:kanos, O.U. XBan, b.A. AGaykapumosn

Tawkenmckuii neouampuyueckuii meouyunckuil uncmumym, Tawkenm, Y3oexkucman,
hoiS@yandex.ru

PaccMoTpensl BOIIPOCHI CyIeOHO-MEIUITMHCKON PEKOHCTPYKIIMM MEXaHW3Ma YepEITHO-
MO3TOBO TpaBMEI. [IpruBeneHp! pe3ynbTaThl CTATUCTHYECKUX HCCIIeIOBaHMMA, OTPaXKAIOIINe
BIIMSTHUE PA3NUYHBIX (DPAKTOPOB Ha YACTOTY MOTyUEHHs CyOIypaTbHBIX T€MaTOM.

YepemnHo-mozrosast Tpasma (UMT) ¢ HanmumeMm cyOnypalibHBIX reMaroM 0e3 Kakux-
00 TeHJIEPHBIX Pa3IMYUi MPEUMYIECTBEHHO HAONIONAeTcsi cpey TPYJOCHOCOOHOH da-
ct HaceneHus. Jloyis My>KYMH CpeAd mocTpajgaBiiux ¢ ganHoi ¢opmoit UMT B 1,7 pasa
Oonbuie 1oy skeHIIUuH. CTPYKTYypy OOCTOSITENbCTB NPUYUHEHHS CyOaypabHbIX TEMaTOM B
komiiekce UYMT B mopsinke yOsBanus oopasyiot: JTII B pe3yipTaTe CTONKHOBEHUS JTBH-
JKYIIETOCS] aBTOMOOMJIS € TIEIIEXO0I0M; MaJACHUS U3 MOJOKEHUS CTOS; NaIeHHUs Ha JICCTHIY-
HOM Mapllie; MaJeHusl C BBICOTHI; TPaBMBbl BHYTPH CajOHa aBTOMOOWIIS; TpaBMa TYNbIMU
TBEPABIMH TIPEIMETaMH; CTOJIKHOBEHUE PEIBCOBOIO TPAHCIIOPTA C MEIEXOA0M. B MOMEHT
npuuuHenns UMT (cmeprenbHoil) 76,2% mocTpagaBIIMX HAXOAWINCH B COCTOSIHUU aJIKO-
TOJIBHOTO OTIbSHEHUS.

Cy0nypanbHble reMaToMbl IPEACTABISIOT COO0H paclpoCTpaHEHHbIM BUI ATOJIOTHH, &
UX MEIUKO-3KCIIEPTHAas OLIEHKA - OAMH M3 HauOoJiee CIIOKHBIX Pa3fenoB paboThl cyaeOHO-
MEIUITMHCKHUX IKCIIEPTOB U MaTOJI0OToaHaToMoB [1, 2].

3T0 0OBSCHAETCS TEM, YTO CYOaypalibHbIC TeMaTOMbI IPEUMYILIECTBEHHO SIBJISIFOTCSI He-
NPSMBIM TIPOSIBJICHUEM TPaBM TOJIOBBI, M UX UCTOYHUKU OOBIYHO pacrioyiararoTcs B OTIale-
HUU OT MECTa MPUJIOKEHHS TpaBMUpYIoIeH cuisl [3, 4]. BenencTsue ymMepeHHON TpaBMHU-
pyIoLIel CHIIBI KOMIUIEKC aCCOLMUPOBAHHBIX C CyOAypaibHOW reMaTOMOW MOBPEKACHUIT
TOJIOBBI 4YaCTO OTPaHWYUBAETCS JIMIIb KPOBOM3IIUSHUEM B 3IIM YEPEMHBIC TKAHU, a TO H BO-
Bce OTCyTcTBYeT [4, 5]. VYuuThIBas BO3MOXXHOCTh HE TPAaBMaTHYECKOTO MPOMCXOXKACHHUS
reMaToMBbl, IEPBOCTETIEHHOE 3HAYEHHE NP CYIeOHO-METUIIMHCKON IKCIIepTH3E MprodpeTa-
€T HeOOXOUMOCTb OOHAPYKEHHUSI HCTOYHUKOB YCTAHOBJICHUS Te€HE3a CyOIypaibHBIX reMa-
TOM H OLIEHKH POJIM TPABM M NATOJOTHHU B €r0 peann3anuu [3].

[Tockonbky cyOmypanbHble TeMaTOMBl Yallle BCEro OOHApPY’KUBAIOTCSA NPHU OTCYTCTBUU
cBelleHNH 00 0OCTOATEThCTBAX HACTYIUICHUS CMEPTH, KaXIBI TaKOW JETaTbHBIN CIydai,
KaK TpaBUJIO BICYET 32 COOOH CephE3HBIC COIUAIBHBIC M FOPUIUUECKUE TMOCICACTBUS U
ompezensieT HeoOXOAUMOCTh Cy1eOHO-METUIIMHCKON OIICHKH MEXaHu3Ma M IaBHOCTH o0pa-
30BaHUs YKa3aHHBIX KPOBOU3IUSHUM [6].

B Hacrosimee Bpemsi NpoBeAECHHE CyAE€OHO-TUCTOJOTMYECKOIO MCCIENOBAHUS INPHU
PEIIEHNH MHOTHX 3KCHEPTHBIX 3a4ad CTAHOBUTCS Manod(p(eKTUBHBIM 0€3 HCIO0JIb30Ba-
HUS METOJIOB KOJWYECTBEHHOTO aHAaJU3a, MOCKOJbKY MOJKpPEIJIEeHHEe Ka4YeCTBEHHOW WH-
¢dopManuu Mop(HOIOTHUECKOTO UCCIEAOBAHNS KOJMUYECTBCHHBIMU XapaKTEPUCTHKAMU B
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3HAYUTENHHONW CTENEHHW TIOBBIIIAET TOYHOCTh M OOBEKTHUBHOCTH DKCIEPTHBIX BBIBO-
IoB [2, 3, 5].

B oT0li CBS3M KOJNMYECTBEHHBIH MOAXO MPEACTaBIsACTCS Hanboyiee NEPCIEKTUBHBIM B
acreKre pa3pabdoTKU OOBEKTUBHBIX U JOCTOBEPHBIX AMArHOCTUYECKUX TEXHOJIOTHIl B 00ia-
CTH CyJIeOHO-MEIUIIMHCKON HeipoTpaBmaTosioruu. [Ipu mnpoBeneHuu Jr000T0 KoJIMYE-
CTBEHHOTO MOP(OJIOTHUECKOT'O HMCCIICAOBAaHMS CIelyeT YETKO pa3rpaHUuMBaTh CBOMCTBA
M3y4aeMbIX MOP(QOMETPHUYECKHX NPU3HAKOB, KOTOPHIE MOTYT OBITh: KOJUYECTBEHHBIMHU,
Ka4eCTBCHHBIMU WM TMOPSAKOBBIMU. KoJMuecTBeHHBIE HapameTpbl SIBISIOTCS OCHOBHBIM
BUAOM MOPGOMETPUUECKUX IOKa3aTeel, KOTOPbIE MOXKHO YIOPSAJOYMBATh U HAJ KOTOPbI-
MU MOKHO IPOM3BOAMTE apHU(PMETHUECKUE OTIEPAIUH.

Heabo HacTOSINIEr0 MCCAe0BAHUS SBWIACH CYIeOHO-MEIUINHCKAs PEKOHCTPYKIHS
MeXaHH3Ma YepPEIHO-MO3TOBOM TPaBMBI C HAIMYHEM CyOIypajibHBIX TEMaTOM.

MarepuaJiom ucciie10BaHusl ObUTH 3aKITIOYEHUS CyJeOHO-MEIUIMHCKUX IKCIIEPTH3 110
moBoay UMT ¢ mHammauem cyOmypallbHBIX KpoBOwM3MHsHUH 110 T. Hykycy u r. TamkeHTy 3a
nepuop ¢ 2010 mo 2017 rr. Beero 6bU10 MpoaHanu3upoBaHO 128 IKCIEPTHBIX 3aKIIOUCHHUH
u 42 ucropuii 00JIE3HH, MOTEPIEBINNX, HAXOAMBINUXCS Ha jiedyeHun B Hayunom IleHTpe
OKCTPEHHOW MEIULMHBI MOCIIEe MOJTYYEeHHU TPaBMbl. AHATN3 00CTOSATENBCTB MPOUCIIECTBHIA
CBHUJZIETENLCTBYET, YTO O0NbIIMHCTBO (73%) cnyyaes UMT Obuiu mostyueHsl B pe3yibTaTe
JIOPOXKHO-TPAHCIIOPTHBIX MPOUCILECTBUH, B OCTAJIBHBIX CIydasx HaOJIONANINCh HaJEHUS C
BbICOTHI (12,4%), 6b1TOBBIE TpaBMbl (10,2%) u cioptuBHsbIe (3,8%). Cpeau mocTpanaBUINX
MyX4uH Obu10 Oombie (67,8%), yeM sxkeHIIUHBL. CpelHHi BO3PACT MYXKYHWH COCTABHII
56,2+0,16, cpenu >keHIIMH CpeHUN Bo3pacT paBHsiercs 42,4+0,24.

Pesynbratel uccnenoBanus: cyOaypanbHbele reMaToMbl B coctaBe UMT Obutn mosmydeHsl
MIpH CIeAYIOMMX o0cToATeNnbCcTBax: B 43,7% cimydaeB remaromsl oOpazoBanuck npu AT, B
29,7% - B pe3ynbTaTe MaJeHus ¢ BBICOTHI U B 9,8%-B pe3ynbpTare yaapoB TyNbIMH IIpeame-
TaMH B pa3IMYHbIX OBITOBBIX cuTyanusx. B rpynme JATII, conpoBoxaaBmmxcsi NpUYNHEHH-
eM UMT c HanuumeM cyOqypajbHBIX TeMaToM, peoliagany CTONKHOBEHHUS IBHXKYILETOCs
aBTOTpaHcnopTa ¢ nemexonoM (43,7%), B pe3yibraTe TpaBMbl B CAJIOHE aBTOMAIIMHBEI B
29,7% u B pe3yiabTare pa3TUIHbIX aBTOTpaBM (9,8%).

B pesynbrare nagenuii, conpopoxaasmuxcs UMT ¢ cyOaypanbHBIMU KPOBOU3IUSHHS-
MU B OOJIBIIMHCTBE CIy4aeB MPUYMHSIIACEH OT MaJeHUs U3 monoxeHus cros (79,8%), meHee
4acTo cyOIypaibHble TeMaTOMbl BOSHUKAIM TPH MaJeHUH Ha JecTHHYHOM Mapiue (12,4%)
u ¢ BbICOTHI (7,8%).

TpaHCTIOPTHBIEC TIPOUCIIECTBHUS B CTPYKTYpE 00CTOATENHCTB MpnunHeHuss YMT ¢ namm-
yueM CyOIypallbHBIX TeMaToM OBLIH IpencTaBieHbl aBToMoomnsHOU (90,8%), perpcoBoii
(7,2%) u moTouukeTHo# (2%) TpaBMamu.

PenbcoBast TpaBMa B CTPYKTYpE aHAIM3UPYEMBIX TPAHCIOPTHBIX MPOUCIIECTBUN ObLIa
NpEeACTaBlIeHa TOJBKO CTOJKHOBEHHEM IIELIeXO0Ja C ABMXKYLIMMCS TPAHCHOPTHBIM Cpel-
ctBoM (33%) u ¢ mageHueM c nocnenHero (67%). BiusHue ce30HHOCTH Ha 4acTOTy CyO-
JIypaTbHBIX TEMATOM IIPH Pa3InIHBIX 00cTosATeNbcTBaXx UMT 0OHapyskeHO HE OBLIO.
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B cBetnoe Bpemsi cytok UMT ¢ HamuumeM CyOaypalibHBIX reMaToM HaOJI0alloch B
64,8%, a B TEMHO€E-COOTBETCTBEHHO B 35,2% HaOJIIOAEeHUIA.

IIpu nccnenoBaHuy TPYIIOB, OCTPAJABIINX C CYOMypabHON TeMaTOMOM JTaBHOCTBIO HE
Ooree 24 yacoB 3TaHOMI B KPOBU M B MOUe ObLT 0OHapykeH B 74,1% cioyuaeB. DTo 03Ha4aeT,
yro npuurHeHue YMT ¢ HanmumeM cyOaypabHBIX FeMaToM pUMepHo B 1,7-4,9 paza varie
MPOMCXOAUT B MOMEHT, KOIJla IOTEPIEBIINE HAXOIATCS B COCTOSHUHU aAJKOTOJIBHOTO
onbsiHeHUsA. IlomyueHHBI pe3yibTaT coryiacyercd ¢ JaHHBIMH JPYTHMX aBTOPOB,
MOMYEPKUBAIOIINX POJIb  aJKOTONFHOW HMHTOKCUKAIIMM, Kak OJHOTO w3 (aKTOpOB,
CITOCOOCTBYIONTUX BO3HUKHOBEHHIO TPaBMATHUECKHX CYyOMypalibHBIX remarom [1, 4, 5].
OpHako, BO BCEX IIMTUPOBAHHBIX paboTax B KauecTBE KPUTEPUS aJIKOTOJNBHOM
WHTOKCHKAIIMK B MOMEHT MPHYMHEHHsS TPaBMaTHYECKUX CyOAypalbHBIX TIeMaToM
MCIIOJIB30BAJIOCH HAJTHYHE TIOCMEPTHOM MM NMPWKU3HEHHOH dTaHoneMun 0e3 yuéra JaBHO-
ctu reMaroM [3, 4, 6]. B 3Toil cBA3M cleqyeT OTMETUTH BBIPA’KEHHYIO T'€T€POTr€HHOCTD JIH-
TEepaTypHBIX CBEJIEHU. B 4aCTHOCTH, MO JTaHHBIM aBTOPOB, M3YYaBIIUX CTPYKTYPY (GopM
netanpHOM UMT mpu omnpeaenéHHBIX OOCTOSTENLCTBAX €€ MPUYMHECHHS, OTHOCUTEIhHAS
4acTOTa MMOCMEPTHOW 3TaHOJIeMUHn BapbupoBaiia ot 17,5% [1] mo 48% [2, 3]. B paborax xe,
MOCBAIMIEHHBIX U3YUYCHUIO JICTAIBHBIX U HE JIETAIBHBIX TPAaBMAaTHUYECKUX CyOIypaibHbIX Te-
MaTOM, OTHOCHUTEIIbHAS YacTOTa MPWKU3HEHHON MJIM TOCMEPTHOM ATaHOJIEMHUH Kojebanach
ot 13,8% [1] mo 78,6% [3, 6].

3akiarouenne: YMT ¢ HanuuueM CyOIypaabHbIX TeMaToOM 0e3 KaKuX-JTM00 MeHAePHbIX
pa3inuuuii, MPeuMyIIeCTBEHHO HAOII0JaeTcs Cpelnd TPYAOCIOCOOHOW YacTH HAaCENICHUs.
Jons myx4uuH cpeau noctpaigaBmux ¢ ganHoi ¢opmoit UMT B 1,7 pasza Gonbiie qomu
JKeHCKOTO ToJia. CTPYKTYypy OOCTOATENHCTB IPUUUHEHUS CYOAypabHBIX TeMaTOM B KOM-
miekce UMT B mopsinke yosiBarus obpazyror ATII (B OONBIIMHCTBE CIydacB — aBTOMO-
OusbHBIC) B pe3yJIbTaTe CTOJKHOBEHUS IBHXKYIIETOCS aBTOMOOWIIS C IMEHIEXO0JI0M, IMaje-
HUS U3 TOJIOKEHHSI CTOS, MaJeHH Ha JIECTHUYHOM Maplie, NaJeHHUs C BBICOTHI, TPABMBI
BHYTpH CaJlOHa aBTOMOOWJIS, TpaBMa TYNBIMH TBEPABIMH MpEeIMETaMH, CTOJKHOBEHHE
peNbCOBOrO TpaHCHOpTa ¢ memexonoM. B moment mpuumHeHns UMT (cmeprenbHOI)
76,2% mocTpagaBIInX HAXOAMINCh B COCTOSTHAH aJIKOTOJIHHOTO OMbSIHEHHUS.

Habmonenust UMT ¢ obpazoBaHreM CyOIypalbHBIX TeMaTOM HE 3aBHCHMO OT 00CTOS-
TENbCTB UX MPUYMHEHHS Ha MPOTHKEHUH IoJja PErUCTPUPYIOTCS OTHOCUTEIHHO paBHOMEp-
HO, 0€3 BBIPaKEHHBIX CE30HHBIX KOJieOaHUH, MPEUMYLIECTBEHHO B CBETIIOE BPEMS CYTOK.
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BUOTI'PA®UA

S, NamexanoB bepnumypar MatxanoBud, paboTaro B 0071acTH CyeOHO-MEIUIIMHCKON
9KCIEPTHU3bl U CIELUATU3UPYIOCh Ha CyneOHO-MEIMIMHCKOM TpaBmaroioruu. Paboraro
HauanbHUKOM Kapakanmakckoro ¢uuuana PHITIICMD. Kanaupar MeAMIIMHCKHX HAyK C
2007 roma. O61acTs MOMX HAyYHBIX MHTEPECOB BKIIIOYAET HKCIEPTH3A B CIyUasiX YEPErHO-
MO3TOBOI TPaBMBI IPU Pa3IMYHBIX OOCTOSITENbCTBAX.

EXPERT ANALYSIS OF SUBDURAL HEMATOMAS

B.M. Daljanov, O.1. Hwang, B.A. Abdukarimov

Tashkent pediatric medical Institute, Tashkent, Uzbekistan,
hoi8@yandex.ru

The aim of this study was a forensic reconstruction of the mechanism of traumatic brain
injury with the presence of subdural hematomas.

Conclusion: TBI with the presence of subdural hematomas without any gender differ-
ences is mainly observed among the able-bodied part of the population. The proportion of
men among victims of this form of TBI is 1.7 times higher than that of women. The struc-
ture of the circumstances of causing subdural hematomas in the complex of TBI in descend-
ing order form an accident (in most cases-car) as a result of a collision of a moving car with
a pedestrian, falling from a standing position, falling on a flight of stairs, falling from a
height, injury inside the car, injury blunt hard objects, collision of rail transport with a pe-
destrian. At the time of causing TBI (fatal) 76.2% of the victims were intoxicated.

Observations of TBI with the formation of subdural hematomas regardless of the cir-
cumstances of their infliction during the year are recorded relatively evenly, without pro-
nounced seasonal fluctuations, mainly in the daytime.

REFERENCES

1. Kapustin A.V., V. A. Klevno, the Actual identification of blunt objects causing damage. Court.
Honey. Examination, 2006, may-June, 49(3). 13-7-C.
2. Ailments T. V. Analysis of causes of death in subdural hematomas. Samara, 2009.

176



MEDICINE (workshop C)

3. Pigolkin Yu. 1., Romanov A. N., Bogomolov D. V., Bibikova A. A. Epidemiological features
of deadly subdural hematomas in forensic practice. Court. medical examination, 1999, March-April
42(2) 12-4-p.

4. Yakunin S.A. Forensic medical assessment of head injuries with blunt objects. Court. honey.
examination 2002, may, June: 45(3). 12-6-C.

5. Beheta C., Rautyi R., Dogra T.R. Patterns of injury seen in deaths stom accidentae salls a stair-
case: a study stom south Delh Med Sci Haw 2009, APR: 49(2). 127-31-R.

6. Sawauchi S, Mubakami S, Ogawa T, Mechanism of inyuty in acute subdutae hematoma and
difuse letain inyty: analysis of 587 cases in the Japan Neurotrauma Dafa Bank. No Shinkei Ceeka
2007, Jul 35 (7). 665-71r.

BIOGRAPHY

I am Daljanov Berdimurat Matanovic, working in the field of forensic examination and
specializers for forensic traumatology. You're the head of the Karakalpak branch of RPS-
MA. Candidate of medical Sciences since 2007. My research interests include expertise in
cases of traumatic brain injury under various circumstances.

BJIMAHUE OCTEOIUVIACTUYECKUX MATEPHUAJIOB HA IUHAMUKY
PAHHEI'O PEITAPATUBHOI'O OCTEOI'EHE3A

TLA. JI§

DI'AO0Y BO Iepsviit MI'MY umenu U.M. Ceuenosa Munszopasa Poccuu
(Ceuenosckuit Yuusepcumem), Mockea, Poccus,
expedition@mma.ru

JluHaM#Ka paHHETO pernapaTHBHOTO OCTEOTeHE3a W MPOCTPAHCTBEHHAS OpTaHU3aIlHs
KOCTHOTO pereHepara 3aBHCHUT OT KJIacca OCTEOIUIACTHYECKOr0 MaTepuaa, 4To Mo3BoJIs-
€T c/IeNIaTh BEIOOP ONMTUMATBHOTO OCTEOIIACTHUECKOTO MaTepHara.

OpnHOM 13 TJIAaBHBIX MPOOJIEM B MPaKTHKE Bpada-CTOMATOJIOra-XHUpypra sBISETCS BOC-
CTaHOBJICHHE 00BEMa KOCTHOHM TKaHW Uil JajdbHEWUIIero MapoJOHTOJIOTHYECKOTO WM UM-
IUTAHTALIUOHHOTO JICYEHUSI.

Ha ceropsAmHmMil I1eHp NpPENCTaBIEH IMUPOKHNA CHEKTP Pa3iIMYHBIX KOCTHOILIACTHYE-
CKMX MaTepualioB. Pe3ynbpTaThl onepannii o 3aMeIIeHHI0 KOCTHBIX JeEKTOB YeII0CTell BO
MHOT'OM 33aBHCAT OT CBOMCTB UCIOJIb3yEMBIX OCTEOINIACTHYECKUX MATEPUAIOB.

B 10 %€ BpeMs1, B COBpPEMEHHOI1 JInTepaType HeloCTaTOUYHO padoT, IOCBSIIEHHBIX CPaB-
HUTEIBHOMY KJIMHHMKO-3KCIIEPUMEHTAIbHOMY M3YUYEHUIO BIUSHUS Pa3IU4HbIX 110 COCTABY U
IIPOUCXOXKECHUIO OCTEOIUIACTUYECKUX IPENapaToB HA AUHAMHUKY OCTEOI€HE3a M 3a)KUBJIE-
HUS KOCTHBIX PaH.

Takum 00pa3oM, LIEbI0 MCCIENOBAaHUS SIBUIOCH ONpPENENIEHUE CKOPOCTb U IIPOCTpaH-
CTBEHHOI'O PACIPOCTPAHEHUE PAHHErO PENapaTUBHOIO OCTEOI€HE3a B IMPUCYTCTBUHM HEKOTO-
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PBIX OCTCOIUIACTUYCCKUX MaTCpuajiax B J'Ia60paTOpHBIX YCIOBUAX U OIPCACIICHUC Hanboee
ONNTUMAJIBHBIX KOCTHOIUTACTUYCCKUX MATCPpHAJIOB IJIA 3aMCHICHUA ,Z[C(I)CKTOB KOCTHOM TKaHHU
Ha OCHOBE CPABHUTCIILHOI'O SKCIIEPUMCHTAJILHOT'O MOp(l)OJIOFI/I‘IeCKOFO HCCJICAOBaHUS.

MatepuaJjbl M METOABI

OKCIIepIMEHTAIbHOE HCCIIeIOBAHIE

Paspemenne Ha [aHHOE MCCIieIOBaHKE OBLIO MMOMYYeHO B JIOKaTbHOM 3THYECKOM KOMH-
tere [lepporo MI'MYVY umenu CedenoBa. HMccrnenoBanue npoBomwioch Ha 6aze DPI'BYH
«Hayunsbrii eatp onomeaunuHckux TexHonoruiit ®MBA Poccun». B kauecTBe 6momosenu
WCIIOJIb30BAJIMCH KUBOTHBIE CBHHBM CBETIIOrOpcKoi mopojsl. CopepikaHre >KUBOTHBIX U
BCE MAHUMYJSALUUA TPOBOAMINCH B COOTBETCTBUU C IpPUKa3oM MuH3ApaBcolpa3Butus No
7081 ot 23.08.2010 «O06 yTBEepKIeHNH MTPABHUII JTA00PATOPHON TPAKTUKI.

B 3aBHCHMOCTH OT HCITOB3YEMBIX OCTEOIIACTUIECKHUX MPETapaToB KUBOTHBIX MOIpa3-
JIeIISUTA Ha 4 TPYMITBI IO 5 B KOXKA0H: 1-9 — B KOCTHBIE Ie(DEKTHl BBOAMIH

«Cerabone» — nmpenapaT Ha OCHOBE TPAaHCIUIAHTATa HATYPaJbHON OBIYbel KOCTH. 2-51 — B
KocTHBIE AedexTsl BBoammM «Gen-Osy» — mpenapaT Ha OCHOBE KOJIIar€HU3WPOBAHHOTO CBH-
HOT'O TpacHIUIaHTaTa. 3-1 — B KOCTHBIE JIeeKThl BBOaMIN «Maxresorby» — mpemnapart, cocTo-
aumid Ha 60 % u3 rugpokcuanatuta (I'A) u Ha 40% u3 Gera-Tpuiikansuuii hocdara, 4-51 —
KOHTPOITbHAS TPYIINA, TA€ KOCTHBIN Te(heKT 3a)KHBAIT IO KPOBSHBIM CT'YCTKOM.

JKWBOTHBIX BBIBOJMIIN M3 3KCIIEPUMEHTA Ha 15-¢ cyTku. DOparMeHThl YeIIOCTH ¢ JedeK-
Tamu 4emrocteid momemany B 10% nelitpanbHbiii popmanud u GukcupoBanu 24 gaca. [Tocne
9Yero uX MPOMBIBAIIM B MPOTOYHOM BOJE W MEPEHOCWIH B aOCOIIOTHBIN M30TPOIIAHOMN, KOTO-
PRI CMEHSUIM TPEXKpaTHO. 3aTeM OCYIIECTBILUIA MPOMUTKY pacTBopoM Technovit 4006 c
MOCJIEIOBATENIEHON CMEHOM €ro TpexkparHo. llonumepusanuio Npou3BOANUIN COIVIACHO WH-
CTPYKIIMU TIPOU3BOAUTENS B anmnapare Technomat B ycioBus moBbIieHHOTo nasienus (2 Bar)
B TeueHne 10 MuHyT. ['0TOBBIE OJIOKHM 00pe3aiy, yAalss U3THIITHAN TUTAaCTHK U (HOPMHUPOBATTH
3arOTOBKH JJISI TIOCHeayromen cekuun. CeKnuio OJOKOB OCYIIECTBISIN Ha ammapare [somet
4000 (Buechler, USA). B pesynbrate nomyyanu cpe3bl TommuHoi 100 MKM., KOTOpBIE MpU-
KJIEMBaJIM aKPUJIATHBIM KJIEEM K CTEKJIy W IUTU(OBAIHA Ha MOJMPOBAIBHBIX KPyTaxX C IOCIe-
nmoBarenbHOU cMmeHor 3eprmcTrocTd ¢ 200 o 1200. T'otoBwle mumndsl (THCTOMpENapaTh)
okpanmBanu 1o Meronuke Hebecubrit Tpuxpom [1]. [locne BIChIXaHUS mpenapaToB WX 3a-
KITIOYaId B Oab3aM /ISl HAWITydIed BU3yaIn3alliy KJIETOUYHBIX U TKAHEBBIX CTPYKTYD.

PesyabTartsl

I'pynmna 1 (Cerabone)

e PenaparuBHslii octeorenes (1-15-e cyTkn)

e PenapatuBHBIN OCcTeOreHe3 Ha paHHUX CPOKaX XapaKTepu30BaJicsi 00pa3oBaHUE KOCT-
HOW TKaHU NPEUMYILIECTBEHHO IO KpasiM KOCTHOW paHbl. DPOHT pereHepanuy UMeN TEH-
JEHLHUIO K PacpOCTPAaHEHUIO K IEHTPAJIIbHON 30HE pereHepara.

I'pynmna 2 (Gen-Os)

e dyopecleHTHass MUKPOCKOHS

e PenaparuBHblii ocTeoreHes ¢ 1-¢ mo 15-bie cyTku (ToKcHMar)
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e PenapatuBHBIN OcTeOreHe3 Ha paHHUX CPOKAX XapaKTepU30BaJicsi 00pa3oBaHUE KOCT-
HOI TKaHU MPEUMYIIECTBEHHO 10 KpasM KOCTHOU paHbl C MOCIEAYIOIIUM PaCpOCTPaHEHU-
€M y3KHMH U NIMPOKUMHE OTPOTaMH K IIEHTpalIbHON 00JacTH perenepara. Pacnpocrpanenne
(GpoHTa pereHepand UMeI0 MPEUMYIIIECTBEHHBIA XapakTep Mo 0a3ajbHON YacTH KOCTHOU
PaHBbL.

I'pynma 3 (Maxresorb)

e PenaparuBHEIif ocTeoreHes ¢ 1-e mo 15-wie cyTkH (HOKCHMAr)

e PenaparuBHBII OCTeOreHe3 Ha paHHUX CPOKAX XapaKTepHU30BajIcia 00pa3oBaHUE KOCT-
HOM TKaHW MPEUMYIIECTBEHHO MO KpasiM KOCTHOM paHbl. DPOHT pereHepaiuu UMel TeH-
JICHIIMIO K PaclpOoCTPaHEHHUIO K IIEHTPaJIbHOM 30HE pereHepara o anuKajabHOW 4acTH KOCT-
HOU paHBbl.

3akaouenue

OCHOBBIBASICH Ha MOJYYEHHBIX JaHHBIX, XapaKTepU3YIOLUIMX AUHAMUKY O0Opa3oBaHUs U
pacIpoCTpaHEeHUsT KOCTHOM TKAaHU IPY UMIUIAHTAMK PA3JIMYHBIX KIACCOB OCTEOIIACTHYE-
CKHUX MaTepHajoB B CPAaBHEHHM CO CIIOHTAHHBIM 3a)KMBIIEHHEM, PETapaTHBHBIN OCTEOTeHE3
B UX IPUCYTCTBUU UMEET CBOU OCOOCHHOCTH.

Tak K KOHTPOJIBHOMY BPEMEHHU B IPYIIIE CO CIIOHTAHHBIM 3aKUBICHHEM PETCHEPALIUs
KOCTHOW TKaHM HE MpHBEJa K IMOJHOMY BOCCTAHOBJIIGHHIO 00beMa M CTPYKTYphl HATHBHOM
koctu. OOpazoBaHue U CO3pEBAaHHE KOCTHOIO BEIIECTBA IO BCEil BEPOSTHOCTH 3aBUCHUT OT
KJIaCCa OCTEOINIACTHYCKOTO MaTepralia K KOHTPOIbHOMY BPEMEHH.

Takum 00pazomM, clienyeT clieNaTh 3aKIIUeHUE, YTO CTUMYJIALUS, THUHAMHKA PerapaTrB-
HOTI'O OCTEOTeHe3a U TpeXMEpHas OpraHu3alisl KOCTHOTO PEereHepara, o BCe BEpOSTHOCTH,
3aBUCHUT OT KJIacca OCTEOIUIACTHUECKOTO MarepHuaja, YTO MO3BOJSIET CIelaTh BHIOOP ONTH-
MaJIBHOTO KOCTHO-3aMELIAIOIIETO areHTa I CTUMYJISIIAN PEIapaTUBHOIO OCTEOTeHE3a.

JIMTEPATYPA

1. A.B. Bonkos, C.A. lllycrpos, K.C. Kopcanenkos, E.X. HabueBa. HoBb1ii MeTo/ OKpacku He-
JIeKaJIbLIMHUPOBAaHHOW KOCTHOM TkaHM // KimHMYeckas M JKcriepuMeHTaibHass Mop¢ojorus. —
2016. — Ne 4 (20). — C. 55-58.

BUOT'PA®UA

S, ¢ Amutpuii AHaTONBEBUY, pabOTal0 BPA4OM-CTOMATOJIOTOM-XHUPYProM M CIelHa-
JU3UPYIOCh Ha JI€HTAJIbHOM HMMIUIAHTOJIOTMM U KOCTHBIX PEKOHCTPYKTHBHBIX OIEpaIHsX.
Ha nanHplii MOMEHT OYHBIM acmupaHT 2 roja oOydeHHs Ha Kadeape 4YemtoCTHO-THLEBOH
xupyprun @I'AOY BO Ilepeit MI'MY umenu U.M. CeuenoBa MunszapaBa Poccun
(CeuenoBckuit YauBepcurer). O0IacTh MOMX HAyYHBIX WHTEPECOB BKIIOYACT M3YUCHHE
BJIMSIHUSI OCTEOTUIACTHYECKMX MaTepHajoB Ha perapaTHBHBIA OcTeoreHes, pa3paboTka pe-
KOMEHZIALMWH AJ1s1 ONTMaJIbHOTO BEIOOpA OCTEOIUIACTUYECKOTO MaTepualla B 3aBUCHMOCTH OT
KJIMHAYECKOM CUTyalHu.
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THE INFLUENCE OF OSTEOPLASTIC MATERIAL ON THE DYNAMICS
OF EARLY REPARATIVE OSTEOGENESIS

D.A. De

I.M. Sechenov First Moscow State Medical University (Sechenov University),
Moscow, Russia,
expedition@mma.ru

Itroduction: the purpose of this in vitro study was to determine bone formation rate and
spatial distribution of reparative osteogenesis in presence of bone grafting materials.

Materials and methods: 20 minipgs were divided into 4 groups of 5 animals. Group 1 —
used material Cerabone, group 2 — used material Gen-Os, group 3 — used material Max re-
sorb, group 4 — control.

Conclusion: the dynamics of early reparative osteogenesis and the spatial organization
of the bone regenerate depend on the class of osteoplastic material. On the basis of the re-
sults obtained, recommendations have been made for choosing the optimal osteoplastic ma-
terial.
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PE3VJIbTATHI KJIMHUYECKUX HABJIIOAEHUM ITPU JETKON
YEPEIIHO-MO3I'OBOM TPABME VY JIETEM

IL.P. {un, O.U. XBan

Tawkenmckuii nedouampuyeckuii meouyunckuil uncmumym, Tawkenm, Y3oexkucman,
hoi8@yandex.ru

PaccMmoTpeHsl BOIPOCH! KJIMHUYECKOTO TOYEHMSI JIETKOW 4EpErHO-MO3rOBOM TpPaBMBbI y
neredl. B pesynbraTte aHanM3a CTATUCTUYECKUX JAHHBIX BBIBIICHBI HauOoJiee 4yacTo BCTpe-
YaIOIIKECs BUABI KIMHAYECKUX IIPOSBICHAN NP Y€PETHO-MO3TOBOM TPaBME y JETEH.

AHaToMO-(QHU3NOIOTHYECKIE 0COOCHHOCTH PacTyIIEro opranu3Ma (0oJbIas paHUMOCTh
MO3TOBOM TKAHU, MOBBIIIEHHAS YyBCTBUTEIBHOCTh JETCKOIO MO3Ta K THIIOKCHH, Mpeapac-
MOJIO)KEHHOCTh €r0 K OTeKy W, BMECTEe C TeM, BBICOKas (hyHKI[MOHAIbHAS MPUCIOCOOICH-
HOCTh MO3TOBOH TKaHH K MOP(HOJOTHYECKUM JedeKTaM) ONMpeAeNTIoT XapaKkTep TEUCHUS
yepenHo-Mo3roBoii TpaBMbl (UMT) nerkoii crenenu y aereit.

3a mocienHue TOAbl 3HAYUTEIBHO YUYACTHWINCH CIydad YE€pPErnHO-MO3TOBBIX TPaBM B
JeTckoM Bo3pacTe. Ha ux momio mpuxoautcs 1o 50% B obmieit cTpykType TpaBMatuima [1,
2, 3]. CienoBatenbHO, CyAeOHO-MEAMIIMHCKUAN IKCIIEPT JODKEH 3HATh MEXaHU3MBI Pa3BH-
s UMT y pereit. IloHMMaHWe TIOCIEIHUX HEBO3MOXKHO 0€3 3HaHUS aHATOMO-
(hU3MOIIOTHYECKIX OCOOEHHOCTEH JAeTCKOTO Bo3pacTta. M3BecTHO, 4TO y JeTeil XapaKTepHbI-
MU SIBJITIOTCSI OTHOCUTENIBHO OOJIBIIHE pa3Mephl deperna, MOKPOBHEIE KOCTH KOTOPOTO MEHEE
PUTHIHBIC, YEM Y B3POCIIbIX U MOJBHKHBIC B O0JIACTH IIBOB, TBEPAas MO3roBas 000JI0YKa
TECHO CBSI3aHA C KOCTSIMH, IO JIMHUU IIBOB CpalieHa ¢ HUMU U T.A. [2, 4].

Heobxoaumo moquepKHyTh, YTO MPHUHIIMAIGI T0KA3aTeIbHON MEIUIIMHEI TOJDKHBI TPH-
MEHSThCS B Ka4eCTBE KPUTEPHUEB IMOJIEC3HOCTH HOBBIX METOJOB HMCCJICIOBaHHS B CYIeOHO-
MEMIMHCKOM dKcnepTu3e. Tonbko Takoi mojaxoa OyaeT CrocoOCTBOBATh COBEPIICHCTBO-
BaHUIO CyJIeOHO-METUITMHCKON audQepeHInaTbHON ONEHKH TSHKECTH TPAaBMbI B JIETCKOM
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Bo3pacte. B To e Bpems auarHoctuka UMT y nereit B CBA3M € 4aCThIM OTCYTCTBHEM KIIM-
HUdeckux TmposieieHnidi UMT okaspiBaeT ompenensioniee BIWSHHEC Ha CcyaecOHO-
MEIUIMHCKYIO OIICHKY. YUUTBIBAs aHATOMO-(QH3HOJIOTUIECKUE OCOOEHHOCTH JETCKOTO Op-
raHu3Ma HeoOX0IUM HHOH MOAX0]I pU Cy1eOHO-MequIMHCKOM oneHke UMT y neteii [4].

Heab ucciieqoBaHusi: U3y4nuTh KIMHUYECKOE TeueHue erkod UMT y nereit.

Marepuana u MeToabl. [0 TaHHBIM 3aKITIOYCHHUHN CyIeOHO-METUITMHCKAX DKCIICPTH3,
72 peGenka oOpaTuiIMCh B JieueOHbIe yupexxaenus mocie nomydenuss UMT. HauGonbuiee
KOJIMYECTBO TPaBM COCTaBJISIIOT ObITOoBBIE — 43 (59,7%) ciydas, BTopoe MECTO IO pacipo-
CTpaHEHHOCTH y yIW4HOTO TpaBmatmima — 15 (20,8%), m3 HUX 2,5% - TpaHCHOpPTHEIE.
Hanmvenbpmee xosmmyectBO UMT npuxOIuTCS HA LIKOJIBHBIE M CIOPTUBHBIE TPaBMbI —
8 (11,1%) u 6 (8,3%), COOTBETCTBEHHO.

PesyabTatel. [Ipu moctymennn 72 mocrpamaBmux aered ¢ UMT merkoit crernenn B
MpUEMHOE OT/AEJICHHE CTENeHb YTHETEHHUs] CO3HAHUS ONpPEAeIsUIM IO IIKaje KOMbI [1asro,
KoTopas coctaBmwia 13-15 6amno. boabmmHacTBO 00cnenyembix (58 nereit) umenu 15 6an-
noB (80,6%). Ouenky 14 6amroB nomxyumnu 13,9% (10 mereit) u 13 6ammoB — 5,6% nereit
(4 marmenTa). CpemHss OIEHKA IO IIKaJie KOMBI [71a3ro 1Mo COTPSICEHUIO TOJIOBHOTO MO3Ta
cocraswmia 14,7+0,1 6amr.

CornacHo MoJTy4YeHHBIM JaHHBIM y JIeTel OT 3 10 7 JeT BeAYyIIUM KIMHUYECKUM TIPOSIB-
neraueM npu UMT Jterkoii CTeeHH TSHKECTH HadadbHOTO Iepronaa Obla pBOTa, a B BO3-
pactHoii rpyrmie 7-14 jetr HauOonee yacto HaOroAaIach yrpara co3Hanus. C yBeIMueHHEM
BO3pacTa KinHuueckue mnposisineHust YMT nerkoli creneHn npuOIMKarOTCs IO CBOEMY Xa-
pakTepy K KIMHUKE, Ha0II01aeMON ¥ B3pOCIbIX. B oTiMume ot B3poCIHbIX, y AeTel oTMeda-
eTcs 3HAuuTeNbHAs TUHAMHUYHOCTH U BOJHOOOPA3HOCTh HEBPOJOTMYECKHX CHUMIITOMOB,
ObicTpast cMeHa oOmiero coctosiHus mociae YMT. PazBuBiinecss ciMOTOMBI MOTYT perpeccH-
poBaTh WM, HAOOOPOT, MOSBIATECS, €CIIM WX HE OBUIO Yepe3 HECKOJIbKO YacOB WM JTHEH
MOCTIE TPABMBI.

IlocTpanaBiire AeTH CTapIero BO3pacTa BCIEACTBHE aMHE3WU CKJIOHHBI OTPHUIATh WIN
MIPEeyBEINYUBATH POJOHKUTENBHOCTD TOTEPH CO3HAHUS.

W3 sToro cmemyer BBIBOA O HEOOXOMUMOCTH KPUTHYECKOW OIEHKH aHAMHECTHYECKHUX
JAHHBIX W BBISIBIICHUS OOBEKTHUBHBIX MPU3HAKOB M3MEHEHHUsI CO3HAHUS peOEHKaA: OJIETHOCTD
KO>KHBIX TIOKPOBOB, BSJIOCTb, COHJIMBOCTb, 00I1asi 3aTOPMOKEHHOCTh, HEKOTOPasi Ae30pUeH-
Tanusl.

YTpara co3HaHWS B MOMEHT TpaBMbl HaOmromanacek y 64,8% mereit B Bo3pacte oT 7 110
14 ner. CreneHp paccTpONCTBA CO3HAHUS y HUX COOTBETCTBOBAA BBIPAKEHHOCTH APYTUX
00IIeMO3rOBBIX PacCTPONCTB (TOJOBHAA 00Jb, pBOTA U 1Ip.). B cirydasx, korma moreps co-
3Harms npu UMT Jterkoit cremnenn y nereil He pa3BUBajach, BCETa HAINIO HAOIIOMAIHCH
JIETKHME BEreTaTUBHBIE HAPYIICHHUS, peXKe HEBPOJIOTHUECKUE HAPYIIECHHS, WA T€ U JPyTHE.

Hcxons U3 mONy4eHHBIX JAHHBIX B TEUEHHE IEPBBIX CYTOK HaOII0/anach JaOHIib-
HOCTH IyJbca, B 57,7% taxukapaus no 90-150 ya. B MuHyTy (A1 B3pOCHBIX OHA SIBH-
nack Obl HerepeHocuMoH ). [Ipu Takol TaxuKapAuK CHIKEHUE apTePHAIBHOTO AaBICHHUS
He o0s3aTenbHO, HO B 25,8% HaOmroganoch majeHne MaKCHMalbHOTO apTepHalIbHOIO
nasieHus 1o 60-70 MM pT.cT. Aput™Mus pasBunack y 12,4% y meteit crapiieid Bo3pact-
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HOi rpynnel. B navansHoM mnepuome UMT y 28,9% peructpupoBanuch HapylIeHUS
TEPMOpETYJIANuH. Y NEeTeH cTapiield Tpymnmbsl TeMIlepaTypa Teja MOBBIMaIach 0 Cyo-
(beOpunpHOM, a y AeTei Mitaauieil Tpynsl 0OTMEYalloch 0oJiee BBIPRXKEHHOE MOBBIIICHUE
temreparypsl (39-40°) B TeueHUEe HECKONBKUX JHEW. PerporpanHas aMHe3Us BBISBIIS-
nack y 1,9% nereit ¢ UMT nerkoii crenenu n 'y 18,8% cpenHeil crenenu crapuei Bo3-
pacTHOW TPYMNIBI, C TOCIEAYIONIUM IOJHBIM BOCCTAHOBIIEHHEM B TAMSTH COOBITHIA,
NpenuecTBYIOMUX TpaBMe. Kak U y B3poCHbIX, aMHE3Us CBUIETENBCTBYET 00 MMEBIICH
MECTO MOTEPE CO3HAHUS.

T'omoBHas 607s 0 HamuM AaHHBIM TIpH UMT 5erkoit cTermenn 1Mo 9acToTe HaXOMIUTCS
Ha BTOPOM MECTE CPEIM APYTHX OOIIEMO3rOBBIX CUMITOMOB U cocTaBisieT 62,9%. YV nereit
MITJIIEeH BO3pACTHOW TPYMIIbI TOJIOBHAsI 00JIb, KaK MMPAaBUIIO, BO3HHUKAJA BCIIEA 32 TPaBMOU
¥ HOCHJIA OYaroBHIN (B MECTE TPIIIOKECHHS CHUIIBI) Wik nudy3HBINA XapaKkTep, UMena yMe-
PEHHYI0O MHTEHCHMBHOCTb M TpOJOJDKajach 1-2 cyTok (Ipu TeMeHHOW Jokaimu3amuu 3-5
nHelt). [onoBokpyKeHne BCTpeyalioch Yalle B CTaplleil rpyIie U Mo4TH BCeria COMyTCTBO-
BaJIO TOJIOBHOM Oomu. Ero mposiBiieHust ObUIN HECTOMKUMU, YCHIIMBAIKNCH U BO30OHOBIISUIHCH
mocie ObICTPOrO M3MEHEHHS TTOJI0KEHHUS TONOBBL.

PBota mocne UMT merkoii cremeHu B 1I0O0OM IETCKOM BO3pacTe HaOIIOJaIach Cpasy
WIH B TEUYEHHUE MEPBOTO Yaca MOocje TPaBMBI, peke — depe3 CyTKH. PBoTa Oblia OHO- WK
MHOTOKPATHOM, YTO SIBJIIETCS] YaCThIM M CTOWKHM OOIIIEMO3TOBBIM CHHIPOMOM Y JIETeH Kak
MITAJIIeH, Tak ¥ crapuield rpymi. CorilacHo HamuM HabroaeHusM, y 28,8% nerel, y KoTo-
PBIX HE OBLIO PBOTHIL, ObliIa TOITHOTA.

VY 40 pere#t B 06oux Bo3pacTHbIX rpymnmnax (83,3% u 46,3%, COOTBETCTBEHHO), OTMEUa-
JIOCh HapylIeHHe JiepMorpadu3ma, XapakTepusyrolleecs B OCHOBHOM N3MEHEHHUEM I[BETA U
MOBBIIIIEHHON CTOMKOCTBIO.

B Tedyenne nepBbIX U BTOPBIX CYTOK IOCIHIE TpaBMbI y 26,8% netell cTapiied BO3pacTHOM
TPYIIBI OTMEYAIIUCH peUeBbIe HAPYIICHUS. YMEHBIIICHUE 3a11aca CJIOB, YBEINUSHUE KOIHde-
CTBa CJI0BO3aMEHUTEIIEH.

B rpynne nereit crapmeil Bo3pacTHoil kateropuu ¢ UMT nerkoil cteneHu B Hadase
OCTpOTO TMEPHOAa ONPEesIOCh CHIDKeHNE 00hEMa BepOaTbHON MaMSATH M HApYIIEHHE ee
M30MPaTENbHOCTH B YCIOBUSIX MHTEP(EPUPYIOLINX BO3JEHCTBUI, a TaK)Ke yrHEeTEHHE MaMsi-
TH. Perpecc 00HapyKEHHBIX CUMIITOMOB MPOUCXOIUII TIOCTENIEHHO K KOHILY TIEPBOTO Mecsa
MOCIIE TPABMBI.

IIpu ocmoTpe HEBpOMATOIOTOM OBIJIO OTMEYEHO, 9TO HEBPOJIOTHYECKHN CTATyC Xapak-
TEPU30BAJICSI HAPYIIEHUAMH (DYHKIUH YEPETHBIX HEPBOB, KOTOPBIE MPOSBISUINCH HE PE3KO,
cpasy mocie TpaBMbl, Ha (hOHE ITPU3HAKOB BETETATUBHBIX PACCTPOMCTB.

V nereit Miaziieil BO3pacTHOM TPyl OYaroBble HEBPOJOTUUYECKUE CUMIITOMBI BCTpE-
yajauch Bcero B 11,5%, TMarHocTHKa UX TOCTATOYHO CIIOXKHAS.

Hannune 0601049€4HBIX CUMIITOMOB Y AeTeil ¢ jerkoit crenensio UMT (purnaHocts 3a-
TBUTOYHBIX MBI, CHMITOM KepHHUTa) CBHAETENHCTBOBAIO O HAJMYWU Pa3ApaKeHUS MO3-
TOBBIX 000JIOYEK, YTO YAaCTO COYETATIOCh C KOXKHOM runepectesueil. M3onnpoBaHHOE BBISB-
neHre cuMnromMa KepHura npu oTCyTCTBHM HAIPSDKEHUS 3aTBUIOYHBIX MBIIII] PAacLEHUBA-
JIOCh KaK TOHMYECKUH 3aIUTHBINA pediekc.
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OnHUM U3 JIOTIOJIHUTENIBHBIX METOOB uccienopanus npu UMT siBisitoTcss MOPQOIOTH-
YecKHe M OMOXMMHYECKHE aHaIW3bl KpoBU. «KpacHas» KpOBb MOYTH HE M3MEHSETCS, CO
CTOPOHBI «OeIol» KpoBH y 56,3% mnoTeprieBinx HaOIr0maCs Jeiikonuros, y 6,3% — nei-
koneHust. CTOUT OTMETUTh, YTO C BO3PACTOM YAacTOTa ITHX HW3MEHEHHUH yBEIWYMBaJach.
B nepBrie cytku y 37 (38,1%) uccnemyeMmbix oOHapy>KWJIOCH HOBBILICHUE COACPKAHUS
KaJIBIs B CBIBOPOTKE KPOBH.

W3meHeHus Ha riiazHoM jHe npossiasumchk y 70,1% oOcnenoBannbix neteit ¢ UMT ner-
KOH CTETEeHH B BUJIE PACIIMPEHIS], U3BUTOCTH BEH CETUATKH, IEPUKANMIUISIPHOTO OTeKa. DTH
M3MEHEHHs BCTPEUaIoTCs Ha 2-3 CYTKH IOCIE TPaBMBI, PErPECCUPYIOT K KOHITy IEepPBOM He-
nenu u ucue3aroT K 10-15 mHi0 ¢ MOMEHTa TpaBMBI, B OTJAJICHHOM MEPHO/Ie Ha TJIA3HOM JTHE
HUKaKUX U3MCHECHUN HE HaOJII0JaeTCsl.

IIpoBenenue anekTpodnIedarorpaduu npu gerkoit popme UMT maeT BO3MOKHOCTH
BBISBIATE U Py3HBIE 00IIEMO3TOBbIE M3MEHEHHS, KOTOpPhIE MOTYT OTCYTCTBOBAaTh B
OCTPOM IIEpUOAE U MOABIATHCA MO3KE, OCTABAsICh HA MPOTsHXKeHUM 1-2 Hexensb. Tak, mo
HalluM JaHHBIM H3 32 00cCleOBaHHBIX JETeW odar W3MEHEHHs] OMOdIIEKTPHYECKOHN ak-
THBHOCTH MO3Ta PETUCTPHUPOBAJICA Y 12 den., IpeuMyIIecTBEHHO B 00JIaCTH TpaBMaTH-
YECKOr0 BO3JICHCTBHUSA, YTO OCOOCHHO OBLIO XapaKTePHO Ui JETEeH Miajllied BO3pacT-
HOU TrpyNIbI.

Kommprorepras tomorpadus (KT) mpoBommmack y 12 mereit craprieil BO3pacTHOM
rpynnsl ¢ UYMT nerkoit ctenenn. AHanu3 pe3yJIbTaToB MOKa3al, YTo y 4-X MOCTPaJaBIINX C
cotpsicenreM rosioBHoro mosra KT naHHble HE BBIXOIMIM 32 MpeENeasl BO3PACTHON HOPMBI,
B OCTaJbHBIX CIy4asiX 0OHApy>KeHbI N3MEHEHUS COCTOSIHUS JINKBOPHOW CHCTEMBI Pa3IMuyHON
CTETIEHH BBIPAKEHHOCTH B BHUJE COBOKYIMHOCTH TOTO WJIM HHOTO COYETaHMs MPHU3HAKOB:
YMEPEHHOTO PACHIMPEHUs MEePEeJHUX POrOB M Tel OOKOBBIX KeTyI0o4KoB, pacuupenus I11-
IV xenynoukoB, pacIMpeHUs MEXIOIYIIApHOW IIeNH, a TakKe HAINYHS THUIOEHCHBHBIX
04YaroB B MO3Te.

[Tpu pentrenorpaduu uyepena Bo Bcex ciydasx UMT nerkoil creneHH MOBPEXKACHUS
KOCTei yepena He 00HapyKEHO.

IIpoBenén anamus 53 (54,6%) ynprpacoHOrpahnecKuX UCCIETOBAHUNA TOJIOBHOTO MO3-
ra gereil ¢ UMT né€rxkoi creneHu TSHKECTH B TEUEHME MIEPBOTO Yaca I10CiIe IOCTYIUICHUS B
CTallMOHAp, JJISl BBISIBJICHUS CMEILEHUSA CPEIUHHBIX CTPYKTYpP TOJIOBHOTO MO3ra MpPOBEACH
yIbTpacoHorpaUYecKuii MOHUTOPHUHT, TIOCPEICTBOM KOTOPOTO OIPENEIIIOCh THHAMIYe-
CKOE CMeIlleHNe CPEeANHHBIX CTPYKTYp 0 2 MM B 13 (24,5%) ciydasix, B OCTAIBHBIX CIyda-
AX MATOJIOTUYECKUE U3MEHEHUS HE 0OHAPY KHITHUCh.

3akaouenne. AHaATOMO-(PHU3UOJIOTHIECKHE 0OCOOCHHOCTH PACTYIIEr0 OpraHu3Ma OIpe-
nesstoT xapakrep tedeHuss UMT nerkoit cTemnenn y AeTei. OTo BhIpakaeTcs B CKIOHHOCTH
K 1 dy3HBIM 00IIEMO3TOBBIM PEaKLUsAM: TOJOBHOW 0ONH, PBOTE, TOIIHOTE U T.A. [Ipeol-
JajaHue TOHyca CUMIIATUYECKON HEPBHOM CHUCTEMBI y JAeTel KIMHUYECKHU MPOSBISETCS B
CKJIOHHOCTH K THIIEPTEPMUH, HAPYLICHUIO Mepr(PEepuIeckoro KpoBOTOKA, YBETUICHUIO Ya-
CTOTBI CEpACYHBIX COKpAIlEHWH W JBbIXaHUs, KOTOPHIE TaKKe MMEIOT CBOM OCOOCHHOCTH B
3aBUCHMOCTH OT BO3pacTa peOeHKa.
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BUOTI'PA®UA

A, Aun [aBen PycnanoBuu, pabotaro B 061acTi CyaeO0HO-MEIUIUHCKON SKCIEPTH3BI U
CHEeLUAIN3UPYIOCh Ha Cy1e0HO-MEIUIMHCKON TpaBMaTosoru. Paboraro KpuMHUHAIMCTOM B
oTHeNIe MEIUIIMHCKOW KpUMUHAMHCTUKHN TamkenTckoro ¢unuana PHITIICMD. Marwuctp ¢
2014 ronma. O6macTh MOMX HaYYHBIX HHTEPECOB BKJIIOUAET IKCHEPTU3Y B CIydasX 4YeperHo-
MO3TOBOH TPaBMBI y JeTEH MPH Pa3IUUHBIX 00CTOSTEIBCTBAX.

THE RESULTS OF CLINICAL OBSERVATION FOR MILD TRAUMATIC
BRAIN INJURY IN CHILDREN

P.R. Din, O.I. Hwang

Tashkent pediatric medical Institute, Tashkent, Uzbekistan
hoiS8@yandex.ru

Anatomical and physiological features of a growing organism (great vulnerability of
brain tissue, increased sensitivity of the child’s brain to hypoxia, its predisposition to edema,
and, at the same time, high functional adaptation of brain tissue to morphological defects)
determine the course of severe traumatic brain injury (TBI) in children.

Objective: to study the clinical course of mild TBI in children.

According to the findings of forensic medical examinations, 72 children applied to med-
ical institutions after receiving TBI. The greatest number of injuries are household
accidents — 43 (59.7%) cases, the second largest prevalence in street injuries — 15 (20.8%),
of which 2.5% are traffic. The smallest number of TBI accounted for school and sports inju-
ries — 8 (11,1%) u 6 (8,3%), respectively.

This is expressed in the tendency to diffuse cerebral reactions: headaches, vomiting,
nausea, etc. The predominance of the sympathetic nervous system in children is clinically
manifested in the tendency to hyperthermia, impaired peripheral blood flow, increased heart
rate and respiration, which also have their own characteristics depending on the age of the
child.
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XAPAKTEPUCTHUKA K/IMHAYECKOI'O TEYHEHUA YEPEITHO-MO3I'OBOI
TPABMbI HA ®OHE AJIKOI'OJIbHOU HHCTOKCUKALIUU
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AJIKOTOIIEHOE OTBSIHEHNE MPUBOAUT K MOMYUYEHHIO OOJiee TSDKENbIX MoBpexaeHui. Jle-
TaTbHOCTh Yy MAIMEHTOB C TSDKEIBIMH UYEPEITHO-MO3TOBBIMU TMOBPEXKICHUSIMHA TOCTHTAET
30%. Bpems perpecca o0IIeMO3roBOM U 04aroBol CHMIITOMATUKH NPU COYETaHUU TPABMBbI
C QJIKOTOJIbBHOW MHTOKCUKALIMEH JOJIbLIE, YEM Y TPE3BBIX MAIIUEHTOB, B cpeaHeM Ha 28-30%.

AJKOTONb sBNSieTCSE OE3YCIOBHBIM (PAKTOPOM PHUCKA TONyYEHHS YEepEITHO-MO3TOBOH
tpaBMbl (UMT). B ctpanax EBpombl ankorons Ha3BaH BTOPBIM (PaKTOpOM pUCKa 3a0oeBa-
HUM, TPaBM U JIETAIILHOCTH. YPOBEHb IOTPEOIECHUS aJIKOIOJIsl HA OZHOIO 4EJIOBEKA B TOLY
XapakTepu3yeT ajKOTOJIbHYIO CUTYaIlMio B cTpaHe. B mocneanue roasl B cTpaHax EBpombl
Bkitouast Poccuto u benapychb aTot mokasarens kosiebnercs ot 13,4 no 20,0 nutpos Ha ay-
LIy HaceJeHMs 3a roJ. DTO OJUH U3 CaMBIX BBICOKUX ITOKa3aTened B mupe [1, 2].

Ceroans B CIITA HacuuThIBaroT 12 MIIH. aJIKOIOJIMKOB, a Havayio 21 Beka 03HaMEHOBAHO
poctom ankoronusma B JlatBuu, Octonum, JlurBe, CnoBenuu, OunnsHauu, Ilonsmre.
B Poccun 2% HaceneHus CTpaJaroT ajIkOTOJU3MOM, a 76% peryssipHO ynoTpeOIstoT ajiko-
roib [3].

Ilo maHHBIM HEKOTOPBIX aBTOPOB Kaxblii 2-0i ciywail UMT cBs3aH ¢ mpuemMoM aiko-
rojis. YOUKCTBA B COCTOSIHUM aJIKOTOJILHOTO OIBSHEHHUS COBepIIAloTcs B 72%, ITOPOKHO-
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tparcnoptabie npoucmectsus (JTII) ot 67,7 1o 90%. Karactpodudecku pacteT mporeHT
MpaBOHAPYIICHUH, COBEPIIAEMBIX OJPOCTKAMH B COCTOSHUH AJKOTOJIHHOTO MM HAPKOTH-
4yecKoro onbsiHeHus [1, 4].

C oaHOM CTOPOHBI, AJIKOT0JIbHAS MHTOKCHKALIMS B CHITy CXOKECTH KIMHUYECKUX NPOSB-
neHwnii ierko mackupyetr UMT, a ¢ apyroii CTOpOHBI HAPAMy C MHPEKIMSIMHE, apTepUAITbHOMI
TUIEPTEH3UEH, aTepOCKIIEPO30M, HepeOpaIbHBIM BACKYJIUTOM SIBIISIETCS MPeapacIioiararo-
muM GakTopom 00pa3oBaHHs BHYTPUUEPETTHBIX KPOBOUIIHSHHUM.

IIpu ucciaenoBaHuy UCTIONB30BATUCH AaHHbBIE, IpeAcTaBicHHbIE B [5]. CocTosiHUE anKo-
TOJBHOTO ONBSHEHHS KOHCTATHPOBAIOCh HA OCHOBAHUH DPE3YyJbTATOB aHAINW3a KPOBH Ha
conepxanue ankorons y 137 (48,6%; 95% HAU: 42,8 — 54,1) gen. U3 nammuentos ¢ UMT,
MOCTYNHBIIUX B COCTOSHUM AJKOTOJIBHOTO ombstHeHus, 41 (29,9%; 95% [AU: 22,3 — 37,6)
MOTyYMJIA TPaBMy B OBITY, B T.4. 8 (5,8%) 4en. — magenne Ha TIockocTH, 26 (19%) gen. —
Hanagenue, 7 (5,1%) gen. — ynamu ¢ BeIcoThI; 77 (56,2%; 95% JAU: 47,9 — 64,5) noctpana-
mu B JATII; B 19 (13,9%) ciayuasx — o6cTosATENBCTBA TPABMBI OCTAIIMCh HEU3BECTHBIMH [5].

Anamm3 ocobeHHocTelt Teuennss UYMT, momydeHHON B COCTOSIHUUM alIKOTOJIBHON HHTOK-
CHKAaINH, TTPOBOIMIICS B popMe cpaBHeHHS ¢ TeueHueM UMT y 180 marueHToB, MOTyqIHB-
X TPaBMY B TPE3BOM COCTOSHHUH. AHAIM3WPOBAINCH CIEAYIONIUE MPU3HAKH: CTENEHb
TSHKECTH COUYCTAaHHON YepPEITHO-MO3TOBOM U CKEJIETHOM TpaBMBI, 00J1aCTh MOPaXKEHUS CKelle-
Ta, HaTM4Yre, 00BEM M KOJMYECTBO BHYTPHUEPEITHBIX T€MaTOM, TPaBMaTHYECKHX CyOapax-
HOMJIAIbHBIX KPOBOMBZJIMSIHUNA, COCTOSHUN CO3HAHUS Ha MOMEHT IMOCTYIUICHHA, HalU4ue
00111eM03roBO, 04aroBOM CUMITOMAaTHKH, BHIPAXKEHHOCTh U BpPeMs perpecca narojornye-
CKHX CHMIITOMOB, HaJIM4W€ TICHXOIATONIOTUYECKOH CHMIITOMATHKH, BUJ ONEPATHBHOTO
BMEIIAaTEIbCTBA, OCIOXHEHUS B BUJE OTEKa FOJIOBHOI'O MO3Tra, KOJMYECTBO MPOBEIEHHBIX
KOMKO-THEM.

Y 6onpHBIX ¢ UMT mpu allkoroIbHOM OTBSIHEHUHN [UTHTEIBHOCTh HAPYIICHUS! CO3HAHMS
Oojee BrIpakeHa M MPONOJDKUTENbHA, OHA CYHIECTBEHHO 3aBHUCHT OT CTETIEHW WHTOKCHKa-
nuy. Yamne BBISBISIOTCS HapyLIEHHs MaMATH, MpOsBISionrecs amHe3ueil. Perporpaanas
aMHE3Us NPU COTPACEHUHM MO3Ta Ha pa3iIMyHBIA MPOMEKYTOK BPEMEHH, MPEIIIECTBYIOIINH
TpaBMe (MHUHYTHI, I€CATKH MHUHYT) BBISIBJIeHa Y 67% OONBHBIX, aHTEepOorpagHas (Ha cOoObI-
THs, ciaeayronie 3a TpaBMoi) — y 34%. ['myOuHa M [IMTEIHHOCTh aMHE3MH 3aBHUCAT He
TOJIBKO OT TSDKECTH TPaBMBI, HO M OT CTENIEHH aJIKOTOJIbHOM MHTOKCUKAKu. AMHe3us Oonee
MPOJOJKUTENBHA TIPU TSDKEJION CTETIEHN HHTOKCUKAITUH — BBIIIE 2,5%0 aJIKOTOMIsI B KPOBH.

OparM U3 BeAymuX KIMHUYECKUX mpu3HakoB UMT sBisieTcs rojoBHas 001b, KOTOpas
BcTpedaetca y 73-97% mnocrpagaBmmx. [Ipu ankoroinbHOM ONbSHEHHWH TOJIOBHAs 00k 00-
Jiee BhIpaXkeHa B (aze dIMMHUHAIMHN ankorois (depe3 8-12 4.) u, Kak NpaBUiIO, OTCYTCTBYET
WM cliabo BBIpaKeHA B (pasze pe3opOImu ankorois. Ilocie BOCCTAaHOBICHHS CO3HAHMS M
BO3MOKHOCTH KOHTaKTa ¢ OOJBHBIM YAAETCs BBISIBUTH TOJIOBOKPYKEHHUE, OOIYI0 cIad0CTh,
cepaueOuenue, 00K B IMa3HBIX A0JIOKaX, YCHIIMBAIOIIUECS MPU WX KPAalHUX OTBEICHHSX,
MIpH YTCHUH.

YacteiM mpusHakoM UMT siBisiercs ogHOKpaTHas pBOTa. Y OOJBHBIX, HAXOISIIMXCS B
COCTOSIHUH OIIbSIHEHUsI, pBOTa Hepeako (86%) ObiBaeT MHOTOKpaTHOM. [lo31Hss Mim otcpo-
yenHas pBora ipu UMT Bcerga TpeOyeT yTouHEHHS XapaKTepa W CTEIEeHH TSKECTH TPaB-

187



MEJULINHA (cexuus C)

Mbl. YacteiM mpusHakoM UMT siBnsercss Hannune cyOKOpTHUKaIBHBIX pediekcoB (Mapu-
HecKy-PomoBrua), CBUACTENECTBYIOMNX O KOPKOBOM cirabocth. [lpn amkoroasHOM MHTOK-
cukanuu y 6onpHbIX ¢ UMT cumntom Mapunecky-PonoBrya mposiBisieTcst uyepes 6-8 4. mo-
CJie TPaBMBI U yA€P)KHUBAeTCs B TeueHue §-12 cyT.

Hpixanune y 601pHbIX ¢ UMT npu ankoroasHOM ONbSHEHUH TOBEPXHOCTHOE, C YMEPEH-
HBIM M3MEHEHHEM 4acTOThl. [Ipu BbIpa’k€HHON MHTOKCHKAIMK (KOHLEHTpPALMs ajJKOroyis B
KpoBU 3%o) HaOMIOAACTCS] APUTMHUS IBIXAHUS U MOSBJICHHE MAaTOJOTMYECKUX PUTMOB JIbIXa-
Husl. Hopmanuszanuus qpIxaHusi IPOMCXOIUT OOBIYHO MOCIIE JTUKBUAALMHA TOKCUYECKOro Jeii-
CTBUS AJIKOTOJISL.

CepeuyHo-cocyaucTas cucTemMa Takxke u3Mensercs. [lynbc y 6onbHbix ¢ UMT mpu an-
KOT'OJIbHOM OIbSIHEHUH HOPMAJIbHBII WM HECKOJIBKO YYallleH, apTepHaibHOE JaBJIeHUE T0-
BBIIIAETCS], & IIPY BBIPA)KEHHOM NHTOKCHKAIIMK 9aCTO CHUXKAETCSI.

ITpu TsxKENOM cTeneHu ankoroiabHoW nHTOKcuKkauuu UYUMT MoxkeT nmporekars ¢ Halu4u-
€M CTBOJIOBOW CHMIITOMATHKH{, HAPYILIEHHEM JbIXaHUs, TeMOJUHAMUKY, HApyIIeHUH (QyHK-
MM Ta30BbIX opraHoB. O6mee cocrosnue 601bpHBIX ¢ UMT npu ankoroibHOM ONbSHEHUH
0OBIYHO HOpMAJIM3YyeTCA Ha BTOPOM Hezele mocie TpaBMbl. [y OONIbHBIX, JJIUTEIBHO YIIO-
TPEOJISIOMINX ATKOTOJIb, MOJyYUBIINX TPABMY B COCTOSIHUM OIBSHEHUS, XapaKTEpPHO CHU-
JKEHHE KPUTUKH K CBOEMY COCTOSIHMIO, JJIMTEIBHOE U BBIPAXKECHHOE COCTOSIHHE ACTEHUH U
BEreTO-COCYIUCTON NTUCTOHHU.

ITorenuupyromee aeictaue ankorosst npu UMT cBsi3aHO ¢ TOPMO3SAIIMM BO3AEHCTBUEM
€ro Ha BCE€ OTAEJbI LICHTPaIbHOW HEPBHOM CHUCTEMBI, a TaKKe C TeMOAWHAMUYECKUMHU 00-
MEHHBIMU HapyueHusiMu. Heo0XoaumMo OTMETUTb, YTO U NICUXOIATOIOTHYECKask CHMIITOMA-
ThKa y 00bHBIX ¢ YMT Ha oHe anKoroiabHOM HHTOKCUKAIMK OoJiee BhIpaXKeHa. Y MocTpa-
JABIIUX MOJIOAOrO BO3pacTa, Yeil aHamMHe3 yCyryOJeH AJIUTEIbHBIM MPUEMOM allKOTroJis,
MOTYT Pa3BHUBaThCA HapYyLICHUS MO3TOBOIO KPOBOOOPALICHHUS MO HILIEMHYECKOMY THILy Ha
¢dhoHe ymmba JIETKOHN CTETIeHH.

HccnenoBanne JMHEWHOTO MO3TOBOIO KPOBOTOKA C ITOMOIIBIO YIIBTPAa3BYKOBOHM J10-
nmieporpaduu y OOJBHBIX C YIIMOaMU TOJIOBHOTO MO3Ta MPH aJKOTOJBHOM ONbSHEHHH
CpeIHEeH CTEIEeHU IOKa3bIBAeT, YTO y HUX B OCTPOM IIE€PHUOJE Yallle BCEro HaOIIOAAINChH
MPU3HAKN BBIPA)KEHHOM TMIIOTOHUM COCYJIOB, TOTJa KaK Y TPE3BBIX MPU aHAIOTHUYHON TpaB-
M€ Yalle perucTpupyercs mopbleHne Tonyca cocyqoB. [Ipy UMT Ha ¢oHe aiaKoronbHOTo
OIIbSIHEHHSI MO3TOBOH KPOBOTOK CHIDKAETCS OOJIbILE, MPOUCXOANT CHHKECHUE U COCYTUCTOM
peaxkTuBHOCTH. BO BTOPOIl (pa3e MHTOKCUKALMHU Yy JIUI] MOJIOJIOTO BO3pacTa 0OBIYHO OTMEYa-
€TCsl HE3HAUUTEJIbHOE MOBBIILIEHNE COCYIUCTON PEaKTUBHOCTH, TOT/IA KaK Yy JIMI] CPEAHEr0o
BO3pPACTa, MHOTHE TOJIbl 3JI0YHOTPEOIISIOIMX aJIKOr0JIeM, IPOUCXOAMT elle OoJbilee yXya-
IIEHHE MOoKa3aTesied COCYIMCTON PeaKTUBHOCTH.

B npobiieme 3akpbITOl 4eperHO-MO3TrOBOM TPaBMBI U AIKOTOJILHOTO OTbSTHEHHSI OCHOB-
HOE M HamboJiee BaKHOE MECTO 3aHMMAET W3yYeHHE CAABJICHHUS TOJIOBHOTO MO3Ta BHYTPH-
YEepeHbIMU T€MaTOMaMH, YTO OCOOCHHO TPYJIHO KaK IPH OCTPOH, TaK MU XPOHUYECKOH aj-
KOTOJIbHOM HMHTOKCHKAIIMM M 4acTO TpeOyeT MPUMEHEHHUS BCEro KOMIUIEKCa HEOTJIOKHBIX
Mep, HalpaBJIEHHbIX HA YTOUHEHHE AUArHO3a U CIAaCEHUE )KU3HM MTOCTPaaBIINX.
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TpaBMaTu4eckre BHYTPUYCPEIHBIC IeMaTOMbl OOBIYHO Pa3BUBAIOTCS Ha (hOHE yImOa
TOJIOBHOTO MO3ra, UX (hOpPMHUPOBAaHUE HEPENKO CBI3aHO C IEpelioMaMH KOCTEeH depema.
Kiunuueckass CHMITOMATHKA OCTPHIX TPaBMAaTHYECKUX BHYTPHUEPEITHBIX T€MAaTOM, Pa3BH-
BaOIUXCs Ha (DOHE ANKOTOJbHOW MHTOKCUKAIUH, XapaKTepU3yeTcs OOJbIIIMM MHOTroo0pa-
3ME€M W 3aBUCHUT OT TSHKECTH U JIOKAIM3alMK YIIOa TOJOBHOTO MO3ra, TeMiia (opMUpOBa-
HUS, BEJIWYWHBI, JIOKAIM3AMA W BUIA TEMATOMBI, COMYTCTBYIOIIETO OTE€Ka W HaOyXaHHA
Mo3ra, Bo3pacta OOJBbHBIX, UX HMPEMOPOUIHOIO COCTOSIHUS, & TAaKXKE OT BBIPRKEHHOCTH H
MPOJOKUTENIEHOCTA AJIKOTOJIBHON MHTOKCHKAIMK. KaXiplii BHII BHYTPHUYEPEITHBIX IeMa-
TOM MMEET XapaKTepHbIe HICTOYHUKH KPOBOTEUYEHHSI.

Hamm HabmoneHus: CBUACTENLCTBYIOT, YTO TpaBMaTuieckue cyOaypaibHble TeMaTOMbl
00pa3yloTcs B OCHOBHOM BCJIEACTBHE IMOBPEXKICHUS BHYTPUUYEPENHBIX BEH, B YaCTHOCTH
BEH KOPBI, WJIM OTPHIBA MO3TOBBIX BEH, BMAJIAIONINX B CHHYCHI TBEPAOH MO3TOBON 000704-
KH, TeM 0oJiee YTO 3TH BEHbI TOHKOCTEHHBIE, KOPOTKHE, He U3BMWIKCTHIe. [Ipu TpaBme, Be-
Iyuield K pOTallMOHHOMY U JIMHEHHOMY CMEIEHHIO MO3Ta, CaTUTTAIBHBIA CHHYC HE CMella-
€TCs 110 OTHOIIEHWIO K MO3Ty. BeHBI OTpBIBalOTCS B MECTE BIIAJICHVS B CATUTTAJILHBIN CH-
HYC, B y4acTKe, T7Ji¢ OHH HE MMOKPBITH apaxXHOUAAIbHON 0000uKoit. [1o Mexanusmy popmu-
pOBaHUsI OCTpble CyOIypalibHbIE TeMaTOMbl HMEIOT HEMOCPEICTBEHHOE OTHOIICHHE K KOH-
TYy3WOHHBIM OYaram, Wi MOTYT (DOpMHUPOBATKCS 110 THITY IIPOTUBOYIAPA.

Cy0nypanbHble TeMaTOMBI MOTYT BO3HHUKATh KaK BCIIEACTBHE TPABMBI, TaK U BTOPUYHBIX
KPOBOMBIIUSHHMN, COCYIMCTBIX HAPYIIEHHH AUCTPOPUIECKOT0, aHTHOHEKPOTHIECKOTO U aH-
THOHEBPOTHUYECKOTO XapaKTepa MOSBIISIFOIIUXCS B 0cTpoM nepuojae UMT.

ATpoduyeckre mpomecchl B MO3Te, paclIMpeHue CyOAypalbHBIX TPOCTPAHCTB M
HAKJIOHHOCTh K TEMOPPArusiM MpH alKOTOJIbHOW WHTOKCHUKAIIMKA MOTYT CITIOCOOCTBOBATH 00-
pa3oBaHHUI0 CYyOJypaJIbHBIX TeMaToM Jaxe Nnpu HesHauutenbHo UMT, yacThix MHKpO-
TpaBMax. CMemaeMoCTh MO3ra MpH aTpOpUH €ro 3HAUYMTENLHO yBEINYHBACTCS, CIIEI0BA-
TEIhHO, JOCTATOYHO HEOOJBIION TPaBMBI, YTOOBI MPOW3OIIET Pa3pbIB BEH, BIAJAIONINX B
CHUHYCBI.

Taxum 00pazoM, GOPMUPYIOTCSA TTOAOCTPBIE U XPOHUYECKHE CyOaypabHbIE TeMaTOMBI.
Ha cxopocTs 1 MHTEHCHBHOCTH KPOBOTEUEHHS BIUSIOT BO3PACTHBIE W TPEMOPOHTHBIE OCO-
OCHHOCTH OpraHu3Ma, nepepacrpeielieHie KpOBU B OpraHu3Me, JeTIOHUPOBAaHKE e, Hallk-
YKie aJIKOTOJBLHOW WHTOKCHUKAWU. Y OOJNBHBIX, HAXOMSALIMXCS B COCTOSHUU OIbSHEHUS,
O0COOCHHO y JTUTENHFHO YITOTPEOISIONINX aJKOToIb, Ae00T 32a00I€BaHUs YacTO MPOSBIISET-
Csl TICHXOMOTOPHBIM BO30YXIE€HUEM, BIUIOTH A0 Jenupus. Jleawpuii, aMeHTHBHOE COCTOSI-
HHUE yYallaeTcsi ¢ BO3PAcTOM OOJBHBIX, a TAKXKe y JHL, 0ojee MPOJOKUTEIbHOE BpEeMs
ynorpeOisiromux aakoroiis. Y 6ombHbIX ¢ UMT Ha (hoHE ankoroabHOW WHTOKCHKAIUN B
4 pa3a darre OBIBAIOT TPaxeOOPOHXUTHI, THEBMOHUH, aCITUPAIIMOHHEIC THeBMOHMH. [locie-
OTIEPALMOHHBIN MEPHO MPOTEKAET TSHKEIO M OCIOKHSIETCS KapAHOLepeOpatbHOW COCy -
CTOW HEJOCTAaTOYHOCTHIO, IIOBTOPHBIMU TeMopparusMu (B 2 pasa yaiie), BHyTpUYCPEITHON
TUTIOTEH3HUEH (Y KaKIO0T0 YeTBEPTOro), HATHOCHUSMH paH (B 3 pasza darre, 9eM y TPe3BbIX),
MEHUHTUTaMH, MEHUHr03HIehanmuTamu [6].

3akiiouenne. AJKOTOJNBHOE ONbSHEHHE MPUBOAUT K MOIYUYECHUIO OoJiee TSKENBIX IO0-
BPEXIEHHIA: Y TIOCTPAJABIINX B COCTOSIHUU AJKOTOJIFHOTO ONbSHEHUS WHTpPaKpaHHAIbHbIC
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KpOBOM3IUSHUS BCTpeTuiuch B 48,3%, caaBienue roinoBHOro mosra 'y 72,3%. JleraabHOCTb
Y HaIMEHTOB C TSHKEIBIMU YePEITHO-MO3TOBBIMH TpaBMamu focturaet 30%. Cpenu i, 11t
KOTOPBIX TpaBMa MMella HeOIaronpusTHIN ucxo, 63,6% HaXoIuINCh Ha MOMEHT TPaBMBI
B COCTOSIHUM QJIKOTOJILHOTO ONbSHEHUS WM MMEIU B aHAMHE3€ XPOHHUYECKOE YIoTpedie-
HUE aKOTOJIs. BBIsBIIEHA 3aBUCUMOCTB, COTJIACHO KOTOPOH OoJiee BBICOKAs KOHIICHTPAIUS
aJKoTOJIsI B KpOBH accommmpyeTcs ¢ Oomee Tsokemorn UMT. Tak, dacTtora TSKEIOTO H
KpaitHe Tspkenoro onbsiHeHus (56%) B ciayyasx Tsoxenoit UMT Obuia Beile, 4eM rnpu Oosee
nerkux TpaBmax (32%).

Coueranne alKOTOJIPHON MHTOKCHUKAIIMY U YePEITHO-MO3TOBOM TPaBMBI IIpeapacioiara-
€T K 00pa30BaHUI0 BHYTPHUUYEPEIHBIX I'€MaTOM W TPAaBMATHUYECKUX CyOapaxHOMJIATbHBIX
kpoBomsnusiHuid B 40,9% cnyyasx. OCHOBHON NPUYMHON CMEpPTH OOJBHBIX C COUYETaHHOU
YeperTHO-MO3TOBOM TPAaBMO B MEPBBIE CYTKHU IOCIIE TPABMBI SBIIIOTCS IIOK, KPOBOIIOTEPS,
OTEK U JMCIOKAIMs TOJIOBHOTO MO3ra. Bpems perpecca o0IieMo3roBoil M1 04aroBOi CHUMII-
TOMATUKU MPU COYETAHUH TPABMBI C aJIKOTOJIbHOM MHTOKCUKALIMEH MOJIBIIE, YEM Y TPE3BBIX
MaluueHToB, B cpenHeM Ha 28-30%. CpeaHee 4nuciao KOMKO-OHEH, IPOBEIEHHBIX B CTALUO-
Hape MalMeHTaMH C aIKOTOJIbHBIM 3JI0yNOTpeOJeHneM B aHaMHe3e, MPEBBIIIAeT aHAIOTHY-
HBIN TTOKa3aTeNb Y TPE3BBIX MOCTPAAABIINX, B cpeaHeM Ha 23,6%. [7]
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HAaYYHBIX MHTCPCCOB BKIKOYACT 0COOEHHOCTH Ilf:pel'[HO-MO31"0BOI\/'I TpaBMbl Ha (bOHe alJl-
KOT'OJIBHOT'O OIIbAHCHHA.

CHARACTERISTICS OF THE CLINICAL COURSE OF TRAUMATIC BRAIN
INJURY ON THE BACKGROUND OF ALCOHOLIC INTOXICATION

T.H. Zikrillaev, O.I. Hwang

Tashkent pediatric medical Institute, Tashkent, Uzbekistan
hoi8@yandex.ru

Objective: to study the clinical features of the course of traumatic brain injury in alcohol
intoxication.

Conclusion: alcohol intoxication leads to more severe injuries: in patients in a state of al-
coholic intoxication, intracranial hemorrhages occurred in 48.3%, brain compression in
72.3%. Mortality in patients with severe traumatic brain injury up 30%. Among persons for
whom the injury had an adverse outcome, 63.6% were at the time of injury in a state of intoxi-
cation or had a history of chronic alcohol consumption. The dependence, according to which a
higher concentration of alcohol in the blood is associated with a more severe traumatic brain
injury. Thus, the frequency of severe and extremely severe intoxication (56%) in cases of se-
vere TBI was higher than in cases of lighter injuries (32%). The combination of alcohol intox-
ication and traumatic brain injury predisposes to the formation of intracranial hematomas and
traumatic subarachnoid hemorrhages in 40.9% of cases. The main cause of death of patients
with combined craniocerebral trauma in the first day after the injury is shock, blood loss,
swelling and dislocation of the brain. The regression time of cerebral and focal symptoms in
combination with trauma with alcohol intoxication is longer than in sober patients, on average
by 28-30%. The average number of bed-days spent in hospital by patients with a history of
alcohol abuse exceeds the same figure in sober victims, by an average of 23.6% [1]
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OCOBEHHOCTH JUATHOCTUKHU TMIIEPTOHUYECKOI'O KPHU3A
B OBIIIEN BPAYEBHOM MPAKTUKE

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

DI'BY «HMHUI] IIM» Mun3zopaea Poccuu, Mockea,
ivkimivkim@gmail.com

B nmanHO# crarhe mpeicTaBiIeHO 0000IICHHE 3apyOeKHBIX M OTEUECTBEHHBIX JIUTEpa-
TYPHBIX TAHHBIX O CAMOM YacTOM M CEPhE3HOM OCIOKHEHUHU apTepUaIbHOU TMICPTOHUU —
THIIEPTOHUIECKOM KPH3E.

Cocynucteie 3a0071€BaHUS MO3Ta U CepAlla MPOJOIDKAIOT OCTaBaTbCd  OCHOBHOM IpH-
YMHOM CMEpPTHOCTM M HMHBaiduau3auuu HaceneHus Poccum [1]. HecmoTps Ha TO, 4TO B
CTPYKType 00IIell CMepTHOCTH HepeOpoBacKyIsIpHbIe 3a00JeBaHMs 3aHUMAIOT HE IEPBOE
MECTO, WX TIOCIEICTBHS JIOXKATCS UPE3BBIYANHO TKENIBIM OpeMeHeM Ha OOJBHOTO, €ro
0JIM3KMX U Ha CUCTeMYy 37paBooxpaHeHus [2]. Takum oOpa3omM, 60JIE3HH CHCTEMbI KPOBOOO-
paleHus: B 1eJIOM M OCTPBIE COCYAUCTHIC 3a00JIeBaHMs TOJIOBHOTO MO3Ta B YaCTHOCTH SIB-
JISFOTCSL HE TOJIBKO MEIUIIMHCKOW, HO W COIMAILHOW MpoOJIeMOl rocyIapCcTBEHHOTO Mac-
mraba, Tpedyroliel akTHBHBIX MEPONPUSTHIA TI0 TIEPBHYHOMN npoduiakTuke [2].

YCTaHOBNIEHO, YTO B YCIOBHSIX peajibHON BpaueOHOW MPakTHKU UMEETCsl HeYyAOBJIETBO-
pUTENbHAS TUATHOCTHKA TaKOW MPOTHOCTHYECKH HEOIaronpHusITHON (OpMBI OCTpoil 1iepeo-
POBACKYJISIPHOM TaTOJIOTHH, KaK THIIEPTOHUYIECKUAN Kpu3 [3].

B nmarHocTHke THIIEpPTOHMYECKOTO KpH3a 3a pyOexoM IpuaaeTcst OONbIIoe 3HaYCHHE
cOopy aHaMHe3a W Xajlo0, HalpaBlIieHHOMY Ha YTOYHEHHE BO3MOXXHOW NMPUYMHBI COCTOS-
Husl. TsSHKeCTh KpH3a OIIEHWBAETCS] B COOTBETCTBHE C BHIPAKEHHOCTHIO KIMHHYECKOW CHMII-
TOMAaTUKHM U CTENEHBIO MOBPEXICHUs opraHoB-mumeHeil. CormacHo ompenenenuio EBpo-
nerckoro kapauonornueckoro oomecrsa 2018 1., THIIEPTOHUYECKUH KPU3 — OCTPO BO3ZHHK-
1ee BhIpAKEHHOE IMOBBIIICHHE apTepraiibHoro naeneHus (AJl), compoBoxmaromieecs Kiu-
HUYECKHMH CHMIITOMaMH, TpeOyrolee HEMEIEHHOTO KOHTPOJIUPYEMOTO €ro CHIDKEHHUS C
LENbIO NTPEYTPEKICHUS TOPAKEHHSI OPraHOB-MUILIEHEH [4].

Kimandeckue nposiBIeHNs TUIEPTOHUYECKOTO KPHU3a MIUPOKO BaphbUPYIOT OT OeCCUMII-
TOMHBIX WA HecTeNn(UIECKIX CHMIITOMOB, TAKMX KakK TOJOBHas 00Ilb, TOIOBOKPYKEHHE,
HOCOBOE KPOBOTECUEHHE, PBOTA U CepALICOMEHHE, 10 MPU3HAKOB OCTPOr0 TIOPAXKECHUSI Opra-
HoB-muenel [5]. Ilo nanHbIM 3apyOeKHBIX HCCIIeIOBaHUHN, HanboJee pacupocTpaHEeHHbI-
MU JKao0aMH TAaMEeHTOB C KPHU3aMH B OTAEICHHUAX HEOTIIOKHOW MOMOINHU SIBIISIOTCS TO-
JoBHAs1 60JIb, TOJIOBOKPY’KEHHUE, OJIBIIIKA U pBOTA [4, 6—8].

B Hacrosmee BpemMsi NPUOPUTETHBIMU B JUArHOCTHKE KpHU3a ABISIIOTCS CKOPOCTh H
crereHb Hapactanus AJl Mo CpaBHEHHMIO C UCXOJHBIM YPOBHEM, OT KOTOPBIX 3aBUCHUT
BEPOSATHOCTH OCTPOTO MOBPEXKIEHUA OpraHoB-MuleHel. Takum 00pa3om, THIEPTOHIYIE-
CKHMH KPHU3 MOXET MpOTeKaTh ¢ Ooyee HU3KUMH 3HaueHUs MU AJl, yeM TeMH, KOTOpbIE
MPEAIOKEHBl B peKOMEHAAIUAX 110 quarHoctuke kpu3oB (CAJl > 180 mm pr.cT. u/munu,
JAIL > 120 mm pr.cT.) [4, 6]. LlenmecooOpa3HOCTh YIUTHIBATE NPU TUATHOCTHKE KpHu3a (PakT
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0CTpO BO3HHKILIETO MOBBILICHUST AJl 0e3 KoHKpeTu3auu ypoBHel AJl HAXOIUT OTpakeHHE
u y Kannana H.M. u coaBT., NpU3bIBAIOIIUX OPUEHTUPOBATHCS UMEHHO Ha CKOPOCTh pOCTa
AJl, a He Ha ero aOCONIOTHBIH YPOBEHb, KOTOPBIN SBISETCS 00Jee MPOTHOZUPYIOIIUM MPH
SKJIaMIICUU U TlIoMepynonedpure [9].

I[TomMuMoO yTOYHEHHSI aHAMHECTHYECKHX JAaHHBIX W COITyTCTBYIONIMX 3a00NieBaHWM, MPHU
MEPBUYHOM OCMOTPE YUHUTBHIBAIOTCS TAK)KE CHUMIITOMBI, KOTOPBIE MOTYT 3aCTaBUTH Bpaya 3a-
MOJIO3PUTH BTOPHYHBIH rene3 3a0oneBanus [ 10]. BaxxabiM cocTosiHreM B muddepeHInanbHOM
JIUarHOCTHKE KPH3a, B MEPBYIO O4epeb HEOCIOKHEHHOTO, ABJISIETCS TaK HA3bIBAEMBIN «JIOXK-
HBIA KpU3» WK TICEBAOKPH3. I 3TOr0 COCTOSHHS XapaKTEPHO KPAaTKOBPEMEHHOE MOBHIIIIE-
Hue AJl, mpu 3TOM OTCYTCTBYET OCTPOE MOBPEXKICHNE OPTaHOB-MHUIIICHEH, YTpo3a IS KU3HH
1 HEOOXOAMMOCTb HaOJIOAEHHs B OTAEJICHHUH HEOTIOXKHOM momouu. PacmpocTpaHeHHOCTD
TICEBIOKPH3a BHICOKA U IO JAHHBIM AIHIEMUOIOTHIECKUX UCCenoBanuid nocturaet 24-43%
B YCIOBUSX crampioHapa u 10 91% B amOymatoprbix ycmoBusx [11]. TlceBnokpu3 oObraHO
BO3HHKAET y IMAIIEHTOB C MAaJIOCHMIITOMHON WM OECCUMIITOMHOW apTepHalbHOW THIIEPTO-
HHUEW, a TaloKe y JIUI, IJI0X0 KoHTposmpytomux AJl. Onu3oxn nossimenus AJl game Bcero
00YCIIOBJICH Pa3IMYHBIMUA COCTOSIHUSIMH: OOJIbIO, MUTPEHBIO, TOJIOBOKPYKEHUEM WIJI TOJIOB-
HOW OOJIbI0 BCIICACTBHE TMATOJOTHH CKEJICTHOW MYCKYJaTyphl, IMOITMOHAIHHBIM PacCTPOii-
CTBOM U T.I. [12]. B KIMHHYECKON KapTUHE OOBIYHO MpPeoOSaJaroT CUMITOMBI OCHOBHOTO
3abonieBaHus (TpUrrepa), a ypoBeHb AJl, Kak MpaBuiio, HWXKE, YeM NPU «HUCTHHHOMY» KpHU3e.
[larueHTsl ¢ M30MPOBAHHON THIIEPTOHUEH WM «THIIEPTOHUEH OEJoro xajaray, a TakkKe C
ommbkaMu B MeToanke m3Mmepenus: AJl Taxoke kiaccupuipyroTes B 3Toi rpyrme. Jledenue
TMICEBIOKPH3a OCHOBAHO Ha OTABIXE B MOJIOXKEHUH JIe’Ka Ha CIIMHE M JISYEHHH OCHOBHOTO 3a00-
JIeBaHUs, pEKOMEHIyeTcsl aMOyJIaTOpHOE 00CIe0BaHueE.

Bepudukarus nmepeHeceHHOT0 TUIIEPTOHHYECKOTO KpH3a SBJSIETCS HEMPOCTOM 3aaueid,
MOCKOJIBKY TIOCJI€ HETO HE OCTAeTCA 09aroBOW HEBPOJOTHYECKOH CHMIITOMATHKH M M3MEHe-
HUI Ha MarHUTHO-PE30HAHCHOM M KOMIBIOTEPHOI ToMorpaduu. Paccka3 nauueHra o nepe-
HECEHHOM KpHU3€ HEpelKO ObIBaeT CyOBEKTHBHBIM W HEONPEAETCHHBIM, a 3allUCH B MEIH-
IIMHCKHUX JOKYMEHTaX HEMOJHBIMHU H HECOOTBETCTBYIOIIMMHY peaibHOU cuTyaru [13].

Pa3zBuTHe 3MKIEMHOIOTMYECKUX MCCIICIOBaHMIM O0JIe3HEeH CHUCTEMBI KPOBOOOpAIIICHHUS B
Poccun BeI3Basio HEOOXOAMMOCTE YHH(PUIIMPOBAHHON OLICHKH KIMHUYECKHX OCOOCHHOCTEH
THIEPTOHUYECKUX KPU30B, MMO3BOJIIONIEH BBISBIATH (DAaKT MX HAJIUYHS B MPOILIOM, T.€. IO
aHaMHeCTH4YecKuM AaHHbIM. B 1985 r. B JlabopaTopun snuaeMuonorud U NpoQuIaKTHKH
3aboneBannii HepBHOW cucteMbl @I'BHY «Hayunblii neHTp HeBpojorum» paspaboTaHbl
YHUDHUIMPOBAHHBIE KPUTEPUN JUATHOCTHKH THUIEPTOHHYECKUX Kpu30B [14], xoTopbie B
JTATbHENIIIEM JIETJI B OCHOBY YHH(D)HITUPOBAHHOTO OMPOCHUKA, KOTOPBIM CHEMaIbHO MOI-
TOTOBJIEH C Y4YeTOM OCOOCHHOCTEHl paboThl MOJMKIMHHYECKOTO 3BEHA 31paBOOXpaHe-
Hus [15].

YHuGUIMPOBaHHBIN OMPOCHUK TO3BOJSET YCTAHOBUTH JUArHO3 paHee IMePeHEeCeHHOTO
KpU3a Ha OCHOBE YETKHX KpUTEpUEB TUArHOCTUKHU JTAHHOTO cocTosHHUS. COriacHo 3TUM
KpUTEPUSAM, K THIEPTOHUYECKUM KPU3aM OTHOCSITCS CITydau BHE3AITHOTO AONOJHUTEIHHOIO
noBbIieHns AJl, COMTPOBOXKIAIOMIETOCs PE3KUM YXYAIIEHHEM COCTOSHUS OOJBHOTO C pa3-
BHATHEM BBIPAKEHHOW OOIIIEMO3TOBOM CHMIITOMATHKH, TPEOYIOIIEr0 MOCTENBHOTO PEXIMa U
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oOparlieHUs B CKOPYIO MEIUIIMHCKYO TioMotib [14, 15]. AnpoOarusi onpocHUKA B YCIIOBUSX
pealbHOM TPAaKTHKH Bpada-TepaleBTa IMOKa3anxa, 9TO B aMOYIaTOPHO-TTONMKIMHHYECKUX
YCIIOBUSIX MMEETCSI HEyNOBJIETBOPUTENbHAS AMArHOCTHKA JaHHOro coctosHus. [lokazaHo,
YTO OKOJIO TPETH OOJBHBIX apTEePHaIbHOW TMIIEPTOHUCH, MPUILIEANINX HA MPUEM K Bpady-
TEpareBTy, B MPOIUIOM MMENH Kak MUHUMYM OJHH AMH30]l KPU3a, IUArHO3 KOTOPOTO B
OOJIBIITMHCTBE CIIyYacB HE OB CBOCBPEMEHHO YCTAaHOBJICH. YKa3aHHOE OOCTOSTEIHCTBO
MOTJIO SIBJISITHCS B JTAJIBHEHIIIEM OJHOW W3 MPUYMH HEAOCTATOYHO AaKTUBHOW MPOQUIAKTUKA
Pa3BUTUS MO3TOBOIO UHCYJIbTA [15].

Taxum 00pa3om, B HACTOSIIEE BPEMsI HIMEETCS HEOOXOIUMOCTh YIyUIIeHUS HHHOPMH-
POBAaHHOCTH Bpadyei B OTHOUIEHUU KPUTEPUEB THArHOCTHKU TaKOW 4acTOM U IMPOTHOCTHYE-
CKM HeONMaronpusTHo GopMbl 3a001€BaHUs, KaK TUIIEPTOHUYECKUH KPHU3, TOCKOJIBKY yKa-
3aHHOE COCTOSIHWE SIBIISIETCSI HamOoJiee MEPCHNEKTUBHBIM C TOYKH 3PEHHS MPOQIIAKTHKA
OCJIO’)KHEHHH, B YaCTHOCTH, CHUKEHHS PUCKa Pa3BUTHUS HHCYIIbTA.
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13. Bapaxkun 0.4, I'nenosckas E.B., Aunpeesa O.C. u ap. Knuauyeckue 1 naroreHeTUYECKHe
ACTIEKTHl KPU30BOTO TEUCHUS apTePHAIbHON TUIIEPTOHNH y TIALMEHTOB C HAYaJbHBIMHU IIPOSIBICHMS-
MH XpOHHUYECKON IIepeOpOBacKyISIpHOH maTonorun. AHHANEI HeBpooruu 2014; 8(2): 16-20.

14. Cycnuna 3.A. Cocynuctsie 3aboneBanus roioBHoro mosra / 3.A. Cycnuna, 10.51. Bapakum,
H.B. Bepemarun. — M.: MEInpecc-undopm, 2009. — 352 c.

15. Kum U.B., boukapesa E.B., Bapakun }0.4., Koxypuna E.B., Anexcanaposa E.b. OcHOBHEBIE
pe3yJbTaThl IPUMEHEHUS! CKPHHUHTOBOW METOJUKH JJIsl BBISBIICHUS KapIMo- U LepeOPOBACKYISPHBIX
3a00JIeBaHMH y MAIMEHTOB, HAXO/IIMXCS 0] HAOJIIOJICHHEM y4acTKOBOTO TepareBra. Kapauosac-
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BUOI'PA®USA

4, Kum HUpuna BuranseBna, 1985 r.p., paboTtaio B ITOMKHOCTH HAYYHOTO COTPYIHHKA
nabopaTopui MEIMKaMEHTO3HOW MPO(QHIAKTHKH B TMEPBUYHOM 3BEHE 3]PaBOOXPAHCHHUS
OTJIeNa IEPBUYHON MPO(PUIAKTUKY XPOHUYSCKUX HEMH(PEKIMOHHBIX 3a00JICBaHUN B CUCTE-
Me 37[paBooxpaHeHus: B DenepansbHOM TOCyJapCTBEHHOM OIOKEeTHOM yupexaeHnn «Harm-
OHAJIBHBI MEIUITMHCKAM WCCIIEIOBATEIBCKUN IEHTP MPOQIIAKTHIESCKOW MEIUIIHED)
Munsapasa Poccun. Kanaunar meaunuuackux Hayk ¢ 2015 roma. O01acTh MOMX Hay4HBIX
WHTEPECOB BKIIOYACT TEPAIHIO, KapUOJOTHIO, TPOMMIAKTUKY XPOHUYECKUX HEHUH(EKIIH-
OHHBIX 3a00JICBaHHA.

DIAGNOSTIC ASPECTS OF HYPERTENSIVE CRISIS IN PRIMARY
CARE SETTINGS

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

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

It has been established that under the general medical practice there is an unsatisfactory
diagnosis of acute cerebrovascular pathology forms as hypertensive crisis [1]. Hypertensive
crisis is a severe clinical condition in which sudden increase in arterial blood pressure can
lead to acute vascular damage of vital organs [2].

In the diagnosis of hypertensive crisis abroad, great importance is attached to the history
and complaint aimed at clarifying the possible causes of the condition. The severity of the
crisis is assessed in accordance with the pronounced clinical symptoms and the degree of
damage to target organs.

The clinical manifestations of hypertensive crisis vary widely from asymptomatic or
nonspecific symptoms, such as headache, dizziness, nosebleeds, vomiting and palpitations,
to signs of acute damage to target organs [3]. According to foreign studies, the most com-
mon complaints of patients with crises in emergency departments are headache, dizziness,
shortness of breath and vomiting [4—7].
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The development of epidemiological studies of cardiovascular diseases in Russia has
caused the need for a unified assessment of the clinical features of hypertensive crises,
which makes it possible to identify the fact of their presence in the past, i.e. according to
anamnestic data. A unified questionnaire was developed that allows to detect the diagnosis
of a previously crisis based on clear criteria for diagnosing this condition [8]. According to
these criteria, hypertensive crises include cases of a sudden additional increase in blood
pressure, accompanied by a sharp deterioration in the patient's condition with the develop-
ment of severe cerebral symptoms, requiring bed rest and emergency treatment. Validation
of the questionnaire in primary care settings has shown that there is an unsatisfactory diag-
nosis of this condition.
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BJIMSTHUE TUIPA3UJIA N30OHUKOTUHOBOM KUCJIOTHI,
EE KOMIIO3ULIUU C OKUCJIEHHBIM JEKCTPAHOM (AEKCTPA3U/IA)
1 JIMTIOCOMAJIBHOM ®OPMBI JIEKCTPA3HUJIA HA ®UBPOTEHE3
B IIEYEHU MBIIIEN C BIDK-UHAYIUPOBAHHBIM TYBEPKYJIE30M

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

DI'BHY «®edepanbhplii uccied08amenbCKuii yeHmp QynoamenmaibHou
u mpancaayuonnoi meouyunsty (OHIL] ®TM), 630117, Hoeocubupck, Poccus,
lenkim@centercem.ru

Beenenue numocomanbHON (GOpMBI JEKCTpasuja, ASKCTpasuia U THIpa3ujia H30HUKO-
THHOBOM KUCIOTHI MbImaMm JTuand BALB/c ¢ BIDK-unaynupoBaHHEIM TyOEpKYJIE30M TIpH-
BOJIWJIO K CHIDKEHHIO (HOpo3a MEUeHH, CTENEHb KOTOPOTO OICHUBAIM MO COAEPIKAHUIO
pasHbIX QOPM THIPOKCUIIPOIMHA, AKTUBHOCTh MAaTPUKCHBIX METAIUIONPOTEHHA3 COOTBET-
CTBOBAJIa YPOBHIO TPYMITHI KOHTPOJISL.

Ty6epkyne3 (TB) ocraercst conuanbHO 3HAYUMbIM MH(DEKIIMOHHBIM 3a00JICBAHUEM U SIB-
JsieTcst OAHOM U3 caMbIx Oonpiux yrpo3 B mupe [1]. B Ctparerun BO3 no nuksunanuu T,
oxsarbiBaoIen nepuog ot 2016 mo 2035 roga, npeayCMOTPEHO CHUKEHUE CMEPTHOCTH OT
Tb Ha 90% k 2030 roxy u 3a0omeBaeMOCTH (KOTMYIECTBO HOBBIX ciydaeB B roa) Ha 80% 1o
cpaBaenuto ¢ 2015 rogom. B auarnoctuke Th nocturnyTsl 3ametHeie yenexu. CoxpaHsio-
mjasicst yrposa JekapcTBeHHo-ycToiunBoro Th, B wactnoctu MJIY-Th u HUIY-TB, cBune-
TETLCTBYET O HEAOCTATOYHO BBICOKON A (deKTUBHOCTH Tepanuu [1].

[IpoGuemsr neueHuss Th cBsA3aHbI ¢ BBICOKOW OOIIEH TOKCHUYHOCTBIO M TE€MaTOTOK-
CUYHOCTBIO HCIOJIb3YEMbIX CPEICTB B COUYETAHUU C TOKCHUYHOCTHIO METa0OJINTOB MHKO-
Oakrepuii Th, nuTEeNPHBIM WX PUMEHEHUEM, TPYIHOCTHIO JOCTABKH IperapaTa K BO3-
OyIuTEeNI0 — MHUKOOAKTEPUH, Pa3BUTHUEM aJLIEPTUYECKUX M (PUOPOTHUECKHUX OCIIOKHE-
HUH, KOTOpbIE CYIIECTBEHHO YCYTryOIseT KIMHUUECKYI0 KapTHHY 3a00J1eBaHus, TUMHUTH-
pyoT 3¢(}eKTUBHOCTh MPOBOAUMON Tepanmuu. Bompekn MpexHUM MpeACTaBIECHUIM,
¢bubporndeckne ocioxxkaeHus npu Th paszpuBarorcs pano. Ha sxcnepuMeHTanbsHONU MO-
nenu BIK-ungynupoBanHoro TyOepKysesa yke Ha 3 CyTKH MOCjie BHYTPUBEHHOT'O WH-
¢unupoBaHus MUKOOAaKTEepUsAMU HaOIOnanmu OWoXUMUYECKre Mapkepbl (ubpo3a (mo-
BBINIICHHOE coneprkanue ruapokcunponnna (I'OIl) B neuenn), Ha 30-cyTkm — Mopdoo-
rU4YecKue MpPU3HAKHK (TIOBBIIIEHHOE COJEP)KAHHE BOJOKHUCTON COEAMHUTEIBHOM TKa-
HU) [2], a Takke OTHEIbHBIE KOMIIOHEHTHl IPOTEOTIMKAHOB, YYacCTBYIOIINX B (uOpore-
Hese [3].

B »T0if CBSI3M aKkTyaIbHOH MPEACTABIISIETCS pa3padOTKa HOBBIX CPEICTB TEpamnuu Tyoep-
KyJie3a M €ro OCJIOXKHEHMH Ha 0a3e MCHonb3yeMbIX cpeacTB. OOHMM U3 MEPCIEKTUBHBIX
HaTPaBJICHUH SIBIIIETCS CO3/IaHUE TOJIMMEPHBIX MPOTHBOTYOEPKYIE3HBIX MPENnapaToB Mpo-
JIOHTHPOBAHHOTO JIEHCTBUS C aJPECHON MOCTABKOM B MeCTa MEPCUCTCHITNN MHKOOAKTEPHH.
Panee ObL10 MOKa3aHO, YTO CO3JIaHHAsI THOPUAHAS KOMIO3UIHS — AekcTpasuy ([3) — koHb-
foraT OKuclieHHoro aekcrpana ¢ M.M. 40 x/la ¢ ruapasuoM M30HUKOTHHOBOM KHCIOTHI
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(T'MHK) nponeMOHCTpHPOBaj CIOCOOHOCTh KyMYJSILMM €ro B Makpodarax, Mecte nepcu-
CTEHITMH MHUKOOAKTepuil TyOepKyse3a [4], MpoJIOHTHPOBAHHOCTH (TIEPHUOA TOTYBBIBEICHUS
10 3,5 cyTOK), CHW)KEHHE TeNaTOTOKCUYHOCTH M aHTu(uOpoTrueckuii adpdekr [5]. Onnako
onpeneneHnas yactb /I3 3axBareiBanack renarourtamu M [MMTHK mpopomxan mposBisTh
rernaToTOKCUYeCKrue CBOMCTRA [J].

B mpencrasnennoit paboTe WCMONb30BaH JunocoManbHyo Gopmy 13 (JID/3). Ipu
3TOM JAOMYCKaJlM, YTO B TaKOH (hOpMe COXpaHATCS MOJIOKUTEbHbBIE cBoiicTBa /13, HO Oyner
MCKIIIOYEH M3-32 KOPITyCKYJISIPHOCTH JIMIIOCOM 3axBaT /I3 remarouutamMu U SHAOTEIMOLUTA-
MU CHHYCOHMJIOB IIeueHU. B pesynbrare cHU3MIach Obl renaTOTOKCUYHOCTD U, CIIEA0BATEIb-
HO, GUOPOTHYECKHE OCIIOKHEHHS B MIEYCHU. B CBSA3M C ATHM Leb HCCJIeT0BAHMS 3aKIIIO-
yajach B U3yUYEHHWU BIMSHUS JIUIIOCOMAIBHOM (OpPMBI IeKcTpasuna Ha (HuOpo3upoBaHHE
neueHu y Moitieit ¢ BIDK-uHymupoBaHHBIM IpaHyJIEMaTO30M.

Matepuan u MeToabl UcciaeqoBaHus. VcciaenoBanue npoBoaAMIM Ha 2-X MEC MBIIIaxX-
camiax ymaun BALB/c maccoii 18-22 1. Uepes 3 mec nociie nHQUIUPOBaHHS (OITHOKPATHOE
BBEZIEHHE B peTpoopOuTaibHeli curyc 0,5 Mr MukpoOHbIX Ten Ha 1 sxuBotHOE B 0,2 M1 0,85%
pactBopa NaCl) xuBoTHEIM B TeueHne 2 Mec (2 pasa B Heaento) BBoawin JID/3 (srumocombl
pasmepom 0,20-0,25 mxm ¢ 13 (oxucnennsnii gekcrpad, M.M. 40 x/la + TTHK) u IT'THK (z0-
3a mo u3oHMazuay 14 mr/kr). JKuBoTHBIe OBUIM pa3feleHbl Ha rpynmbl: 1 — KOHTPOb, 2 —
BIDX (BHyTpHBeHHOE BBeneHHE, B/B), 3 — BLIDK+ JI® /I3 (BHyTpUIIEpHTOHEATHLHOE BBEACHNE,
B/m), 4 — BLPDK+/13 (8/m), 5 — BIPK+TUHK (B/m). O6pa3ust JIO/3 u /I3 Obutu moIyyYeHbI B
nabopaTopui OMOCOBMECTUMBIX HAHOYACTHII, HAHOMATEPHUAIOB M CPENICTB aJpECHON JOCTaB-
ku OUL[ ®TM (pyk. k.M.H. Tpornkuii A.B.). Meimei conepxaiii B cTaHIapTHBIX J1abopa-
TOPHBIX YCIOBHUSX CO CBOOOIHBIM JIOCTYIIOM K IHIIE U BojE. JKUBOTHBIX BBIBOAMIN M3 IKCIIE-
pPHUMEHTA O] JIETKUM 3(UPHBIM HapKO30M. BeIiernsinm neueHb, IpUroTOBIEHHbIE TOMOTEHATHI
3aMOpakuBaITH IpH Temneparype -70°C [is TIoC/Ie/TyIoMuUX aHATH30B.

Ompenensimu conepxkanue I'Oll, mapkepa xoiarena, 6e3 mpenBapuTeI-HOU 00paboTKH
ManawHoM 1o Merony [6], conepxkanue otaenbHbiXx GopMm ['OIl: cBoboanas (cel'OIl), nemn-
tuaHo-cBsizanHas (nenl OIl), GenkoBo-cesa3annast (0enl'OIl) cornacHo metoauke [7]. B ka-
gecTBe craHmapTa ucnoib3oBanu ['OIl (Sigma). M3MepeHus onTHYECKOHN MIIOTHOCTH aHa-
JUTOB MPOBOAMIM Ha criekTpodoTomeTpe «Apel PD-303S» (SAnoHus) npu ykazaHHBIX UTH-
Hax BOJH.

AKTUBHOCTbh MaTpUKCHBIX MeTaiutonporennas (MMII) uccnenoBanu ¢ ucrnosib30BaHUEM
cyboctpara FS-6 [8] cormacno ommcannio [9] u ¢ cyocTparom FS-1 [10] mo metomuke [11].
Wzmepenus aktuBHocT MMII npoBoannu Ha cniektpoduitoopumerpe «Shimadzu RF-5301
PC» (Snonwust). CopmepkaHWE TKAaHEBBIX MHTHOMTOPOB MAaTPUKCHBIX METaJUIONPOTEHHA3
(TUMII-1 u TUMII-2) B meueHu ompenesui ¢ MOMOIIbI0 HabopoB MDA i Meliein
(Invitrogen by Thermo Fisher Scientific, USA). Ontudeckyto IMIOTHOCTh U3MEPSIIH MPH
A =450 HM ¢ HCHOIB30BaHNEM MHKpOIUIaHIIeTHoro puaepa Stat Fax-2100 (USA).

s cratuctudeckoi 00pabOTKU MMOJIyUSHHBIX PE3yJIbTaTOB MCIOJIb30BANIN IAKET MpHU-
KJaaHbIX nmporpamm Statistica v. 10,0 (StatSoft Inc., USA). [yig cpaBHEHHUS IPYyIII UCOb-
3oBanu kputepuit Manna—Yurau unu ANOVA no Kpackeny-VYomucy. Pe3ynbrare! uccie-
JOBaHUs MPEICTABISUIM KaK CpegHeapu(PMETHUECKyl0 BEJIMYMHY M OIIMOKY cpeaHeil

198



MEDICINE (workshop C)

(M=£m). CraTHCTHYECKH 3HAYMMBbIMU NPUHUMAIIN Pa3IH4Hs MEXKIY CPaBHHBAEMBIMHU CpEl-
HAMHA BenmauHamu mpu p < 0,05.

PesyabTathl ucciaenoBanus. OrmeueHo ysenuuenue coaepxanusi ol OIl 3a cuer Oen-
I'OIl B rpynne BLDK oTHOCHTENBHO aHAIOTHYHOTO MapamMeTpa B Ipymnine KoHTpois. B rpyn-
nax BIK+/13 u BILK+I'MHK 6puto cHmxeno coxepkanue ol OIl oTHOCHTENBHO BETUYHH
B rpymme BIDK. Kpome Toro B rpymme BIDK+/[3 cHmKEHHBIMH OKa3adWCh COJCpIKAHHE
nenl OIl u 6enl’OIl, B rpynne BIDK+T'MHK 6bun camxensr — 6enl’OIl u cB'OI1. Ilo-
BuauMoMy, MeHblee coaep:kanue ol'OIl B rpynne BLK+T'MHK cBsizaHO ¢ yrHeTeHHEM U
CHHTE3a, M KaTabonam3Ma KoyuiareHos, B rpymnme BIDK+/13 — co cHmKeHnEM CHHTETHISCKUX
MPOIIECCOB 10 CPaBHEHUIO ¢ dTUMU mporeccamu B rpymme BIDK. B rpymme BIDK+IID/I3
conepxxanue cBI'OIl e coorBeTcTBOBaIIO ero yposHio B rpynmne bLIK, apyrue ¢popmer 'OI1
MMEJH TCHACHIIUIO K CHIbKeHMI0. OTHAKO pasmuduii mo ypoBHIo Bcex hopm ['OIl B rpymmax
BO3/IEMCTBUA C JAHHBIMU TPYTIIIBI KOHTPOJIS HE BBIABIIEHO.

AxtuBHocTh MMII, n3mepennas ¢ FS-6, B rpynne BL)K Obi1a MeHbIIel OTHOCHTENBHO
€e aKTHBHOCTH B TPYIIE KOHTPOJIS, HO cielyeT HOAYEPKHYTh, YTO BO BCEX IPyINax BO3-
neiictBus — BIDK+JIOA3, BIDK+/3 u BIDK+T'MHK ona He orinn4anachk OT BEIMYUH B
rpymnne kouTposa. AktuBHocts MMII, usmepennas ¢ FS-6, tonbko B rpynne BLDK+T'MHK
ObL1a BBIIIE OTHOCHTENBHO TpyITel BIK.

AxtuBHOCTF MMII, m3mepennas ¢ cyoctparom FS-1, B rpynme 2 He oT/iMyanach OT Ta-
KoBoH B rpymnme 1. Bo Bcex rpymmax BO3IEUCTBHS HE OTMEYCHO Pa3IUYMi B aKTUBHOCTH
MMII ot TakoBBIX B IpymIe 2, HO OTMEYEHa pa3HUIlA C aKTUBHOCTHIO B Ipymre 1: B rpymmne
4 oHa oOkazanach MEHbIIE, a B rpymnmne 5 — Oosibllle MO CpaBHEHHIO ¢ KoHTposieM. llo-
BUAMMOMY, paznuune aktuBHocTH MMII ¢ cyOerparom FS-1 u cyberparom FS-6 B rpynmax
3 u TNHK o6ycnosneno pnusauem MMII-12,-17,-25,-26, akTHBHOCTh KOTOPBIX 3aBUCUT
ot cybocrpara FS-1. CyOctpaTHas crienupuaHOCTb MposiBuiach B rpymme BIJK: aktuBHOCTB
MMII ¢ FS-1 He oTinyanachk OT ee akKTUBHOCTH B TPYyIIE KOHTPOJIS, TOTJA KaK aKTHBHOCTD
MMII ¢ FS-6 6bL1a B 2,7 paza HUXe, 4eM B TPYIIIE KOHTPOJIS.

Copepxxanne TUMII-1 u TUMII-2 B neuenu moimeit B rpynne bIDK e orianuanocs ot
JaHHBIX TPYIIIEI KOHTPOIIL. Bo Beex Tpex rpymmax Bo3aewctus (BLDK+JID/3, BIDK+/3 u
BIDK+T'MHK) comepxanue 060oux (epMEHTOB OBbLIO MOBBIIIEHO OTHOCHTEIBLHO TAKOBOTO B
TpyIIe KOHTPOJI, IPU 3TOM OHO HE OTIMYAIOCh OT coepxkanud B rpynne bIDK.

3akmawuenne. [locie 2-x mecsunoro BBeaenus JIO/3, /13, TMHK mprmram, uaduimpo-
BaHHBEIM BakmuHOU BIIK, cogeprkanme koywiareHa B nmedeHu mo ero mapkepy 1'OIl ymens-
1agoch. ITOMY COMyTCTBOBana HopMmanu3auusa aktuBHocTd MMII ¢ FS-6 Bo Beex rpymmnax
BO3JIEUCTBUS, a Takke HopMmanuzauusi aktuBHOoCcTH MMII ¢ FS-1 B rpynne BIDK+JID/I3.
AxtuBHOCTF MMII ¢ FS-1 npu BBenmennn /13 cHmxkanach, a npu Beeaennu [ THK, raobo-
poT, moBbImanack. Bo Bcex rpynmnax Bozaeictsus (BLDK+HID/3, BIK+/13, BIDK+T MHK)
conepxkanne TUMII-1 u TUMII-2 coxpansnock Ha yposHe rpynns! BLDK, Ho nmpeBbImano
UX COJIEpP)KaHHUE B TPyIIIEe KOHTPOJIS.

OoopynoBanue. [Ipu BeimonHeHnn paboTsl ucnonbzoBanu obopynosanue LIKIT «Co-
BpeMeEHHbIE onThnueckue cucrempl» OUL] OTM.
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BnaromapHocTh: ABTOPHI BEIpRXKAIOT UCKPSHHIOK OyarojapHocTh K.M.H. A.B. Tpowu-
KOMY M €T0 COTPYIHUKAM 3a MPE0CTaBICHHbIE ONBITHRIC 00pasnsl JID/3 u [13.
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continuous assays of the matrix metalloproteinases / FEBS. 1992. Vol. 296, No. 3. P. 263-266.

11. Nagase H., Woessner J. Matrix Metalloproteinases //J. Biol. Chem. 1999. Vol. 274, No. 31.
P.21491-21494.

BUOTI'PA®UA

41, Jlena bopucopna Kum, paGoTaro riaBHbBIM Hay4HbIM COTPYIHHUKOM, PYKOBOJIUTEIEM
rpynnbsl OMOXMMHUU COSJAMHUTENBHON TKaHu B DelepaabHOM HUCCIEAO0BATEIBCKOM IICHTPE
¢dbyHIaMeHTanbHON U TpaHchsuonHoi MeaunuHel (OUL] ®TM, HoBocubupck).

SIBnstoch MoKTOpoM MeauIMHCKUX Hayk ¢ 2000 roma.

O6acTh MOMX HAYYHBIX MHTEPECOB BKIIIOYACT U3YUCHHE MEXaHU3MOB Pa3BUTHUS COIIH-
aThHO 3HAYUMBIX U BO3PACT-CBSI3aHHBIX 3a00JICBaHMIA, MPOIIECCOB ANANTAIUN U CTAPCHUS
JeJoBeKa B ApKTHKE.

Hapsiny ¢ atum Ha skcniepumenTansHoi moaemu BIDK-unmymmpoBanHoro TyoepKyiesa
3aHMMAIOCh U3YYCHUEM PEaKIUM BHEKJIETOUHOTO MaTPHUKCAa U MEXaHW3MOB (UOporeHes3a u
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(ubposM3a BHYTPEHHUX OPTaHOB MPH HCIIOJIb30BAHUU MPOTUBOTYOCPKYIJIC3HBIX IIPEIapaToB
y mbrmei uann BALB/c.

Criennau3upyroch B 001acTu (GU3HONIOruU, NaTO(QU3HUOIOIHH, TIIMKOOMOJIOT Y, KITUHH-
4eCKOW OMOXHUMUU, SKOJIOTHH YEJIOBEKa.

INFLUENCE OF ISONICOTINIC ACID HYDRAZIDE, ITS COMPOSITION
WITH OXIDIZED DEXTRAN (DEXTRAZIDE) AND LIPOSOME-
ENCAPSULATED DEXTRAZIDE ON THE FIBROGENESIS IN THE LIVER
OF MICE WITH BCG-INDUCED TUBERCULOSIS

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

Federal Research Center of Fundamental and Translational Medicine (FRC FTM),
630117, Novosibirsk, Russia
e-mail: lenkim@centercem.ru

The Introduction of liposome-encapsulated dextrazide, dextrazide and isonicotinic acid
hydrazide to mice of line BALB/C with BCG-induced tuberculosis resulted in a reduction of
liver fibrosis, the extent of which was evaluated by the content of different forms of hydrox-
yproline. The activity of matrix metalloproteinases corresponded to the level of the control

group.

Tuberculosis (TB) remains a socially significant infectious disease and is one of the
biggest health threats in the world. Significant progress has been made in the diagnosis
of TB. However, the continuing threat of drug-resistant TB, in particular multi-drug re-
sistance (MDR-TB) and broad-drug resistance (BDR-TB), indicates that therapy is not
sufficiently effective. The problems of TB treatment are associated with high general
toxicity and hepatotoxicity of the drugs used in combination with the toxicity of me-
tabolites of TB Mycobacterium, their long-term use, the difficulty of delivering the drug
directly to the pathogen - Mycobacterium, the development of allergic and fibrotic com-
plications, which significantly exacerbates the clinical picture of the disease, limits the
effectiveness of the therapy. Contrary to the past perception, fibrotic complications of
TB are developing early.

In this regard, the development of new ways for TB treatment and its complications on
the basis of the means used seems to be relevant. One of the promising directions is the
creation of polymer anti-tuberculosis drugs of prolonged action with targeted delivery to the
places of mycobacteria persistence.

We used the isonicotinic acid hydrazide, dextrazide (composition of oxidized dextran
and isonicotinic acid hydrazide and liposome-encapsulated dextrazide. These drugs were
administered twice a week for 2 months to male mice of the BALB/c line 3 months after
infecting with mycobacteria of the BCG vaccine.
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The results of the study showed that after 2-month administration of liposome-
encapsulated dextrazide, dextrazide and isonicotinic acid hydrazide to mice infected with
BCG vaccine, the content of collagen in the liver, assassed by its marker hydroxyproline, de-
creased. This was accompanied by normalization of matrix metalloproteinase activity with FS-
6 substrate in all exposure groups, as well as by normalization of matrix metalloproteinase
activity with FS-1 substrate in the liposome-encapsulated dextrazide group. Matrix metallo-
proteinase activity with FS-1 with the introduction of dextrazide decreased, and with the in-
troduction of isonicotinic acid hydrazide, on the contrary, increased. The lower content of total
hydroxyproline in the isonicotinic acid hydrazide group was associated with inhibition of both
synthesis, and of catabolism collagen, in the dextrazide group — with a decrease in protein syn-
thesis compared to these processes in the BCG group. In all exposure groups (liposome-
encapsulated dextrazide, dextrazide, isonicotinic acid hydrazide) the content of tissue inhibitor
of matrix metalloproteinase-1 and tissue inhibitor of matrix metalloproteinase-2 remained at
the BCG group level, but exceeded their content in the control group.
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at the Federal Research Center of Fundamental and Translational Medicine (FRC FTM, No-
vosibirsk). Lena B. Kim is a doctor of medical sciences since 2000.

The scientific interest lies in the field of gerontology, glycobiology, biochemistry of
connective tissue, age-dependent diseases and human adaptation in the Arctic. Current work
focuses on the project “Biochemical mechanisms of tissue fibrolisis and fibrogenesis in
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OTPABJIEHUE 9TAHOJIOM U CYPPOI'ATAMMU AJIKOI'OJISA

C.b. Hagxumutaunos, O.1. XBan, A.T. [Iupnazapos

Tawkenmckuii neouampuyeckuil meouyunckui uncmumym, Tawkenm, Y3oexkucman
hoi8@yandex.ru

PaccmoTtpensl BOIpOCH pa3pabOTKH KIMHUYECKHMX M MOP(OIOTHYECKHX KPHUTEPHEB
OIIEHKH OCTPBIX OTPaBJIEHWH 3TUJIIOBBIM CIIMPTOM M €ro cypporaramu. MccnenoBaHa 3aBu-
CHUMOCTH KJIMHHYECKUX MPOSBICHHUNA OT YPOBHS KOHIIEHTPAIIUHU aJTKOTOJIA B KPOBH.

[Tpu ocTpbIX OTpaBICHUSAX STHIOBBIM CIIMPTOM U €r0 Cypporaramu HaOJIOAaloTCs Xa-
paKkTepHble KIMHUYECKUE MPU3HAKH OTPaBJICHHsI, KOTOPHIE 3aBUCAT B MEPBYIO OUepeAb OT
KOHIIGHTpaluK ([[03bl) MPHHATOTO sifa M UX (PUINKO-XUMHYecKoro cocraBa. CyneOHO-
MEAWIMHCKAs AUAarHOCTHKA JIOJDKHA OCHOBBIBATHCS HA JAHHBIX KIMHAYECKOW KapTHHBI U
JAHHBIX Cy/1eOHO-XMMUYECKOro aHalli3a KPOBH U MOYH ITOTEPIIEBLIETO.

ITo manaeiM BcemmpHoii opranm3zanuu 3paBooxpanenust (BO3) derBepTyio 4acTe Becex
OTpaBJICHWN COCTAaBISIET OTpaBieHHE ankorojieM. bomee 60% Bcex cMepTeIbHBIX OTpaBIie-
HUM TaK)Ke OTHOCSATCA K 3TOM rpynne. B kauecTBe OCHOBHBIX MIPUYMH CMEPTEJIBbHBIX OTPaB-
JICHWH aJIKOTOJIeM PacCMAaTPUBAIOTCS YIOTPeOJCHUE aJKOrois B OOJBIIOM KOJIUYECTBE,
0COOEHHO, HATOMIAK, XPOHWYECKHI aIKOTOJIM3M, CBOEOOPA3HbIA CTHIIb JKU3HHU, aJIKOTOIU3M
B ceMbe [1, 2]. DTaHOII JIETKO MPOHUKAET Yepe3 TKaHEeBbIe MEMOpPaHbI, OBICTPO BCAChIBACTCS
B xenyake (20%) u Tonkoi kumke (80%). B cpennem uepes 1,5 4. ero KoHueHTpauusi B
KPOBH JIOCTHTAeT MAKCUMAIILHOTO YPOBHS. DTaHOI JEHCTBYET Kak M30UpaTenbHbIN Jerpec-
caHT IeHTpansHo HepBHOH cuctembl (LIHC) B HM3KMX m03aXx M KaK OOIIMIA JIETTPECCAHT B
BBICOKHX, OKa3bIBAET NCUXOTPOMHOE (HAPKOTHUYECKOE) BIHMSIHNE, KOTOPOE COMPOBOXKIAETCS
nonasieHneM mporeccoB Bo3OyxaeHuss [IHC 3a cuer mpumeHenns mertabomm3Ma HeHpo-
HOB, HapymleHHs (DYHKIUI METUATOPHBIX CHUCTEM, 3aMEUICHHUS TPOIECCOB YTUIM3AINH
kuciopona [3].
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B martoreHe3e oTpaBiieHUS 3HAYUTEILHYIO POJIb UTpacT METaOOJMYSCKUI TOKCHUKO3 U
anuao3 (HaKOIICHUE MPOMYKTOB OWOTpaHCPOpMaIliyd 3TaHOdA). | JTaBHBIM SHIOTEHHBIHN
MPOAYKT — SOBUTBIN alleTaIbACI I, OOPa3yIOIIMICS NPU BCEX BapUaHTaX OKHCIUTEIbHOU
JIerpajialliy 3TWIOBOro criupra. Ecnu anpneruy neruporeHasa He ycneBaet TpaHc(hopMu-
pOBaTh €ro B aleTaT, pPa3BUBACTCSA KApTHHA BBIPAKCHHOW WHTOKCHKAIIMU. ANETAbICTU
Hapymaer KpyroooopoT aJipeHAIMHA B JIPYTUX KAaTEXOJIAMIHOB B TOJIOBHOM MO3Te¢ M Ha Tie-
pudepuu, MopaXxkaeT CepIeYHO-COCYTUCTYIO CUCTEMY, IIEYCHb, TIOYKH [4].

OCHOBHBIMM IPUYMHAMU CMEPTEJIBHBIX MCXOJO0B IPH OTPABIEHUSAX 3TAHOJIOM, SIBJISIOT-
csl OCTpasi ceplievHasi HeJOCTaTOYHOCTh, IUPPO3 MEUeHH, MoYeyHass HeJ0CTaTOYHOCTh, 00-
111as1 THTOKCHKALIUS OpPraHu3Ma.

Heabo 1aHHOTO MCCIEIOBAHUS SABJIETCS pa3paboTKa KIMHUYECKUX W Mopdosoruye-
CKHUX KPHUTEPHUEB OIIEHKH OCTPBIX OTPABJIEHHI STHJIOBBIM CHHPTOM W €ro cypporaTramMu B
YCJIOBUSIX XKapKOT0 KJIMMAaTa.

MarepuaJjioMm Uil HCCIEIOBAHUS IOCIY)XWIN 3aKIIOUEHHs CyAeOHO-MEAULIUHCKUX
9KCIEPTH3 0 IOBOLY OCTPHIX OTPABJICHUI STHJIOBBIM CIMPTOM U €0 Cypporaramu 3a Iie-
proxa ¢ 2010 mo 2017 1., a Takke pe3ynbTaTbl COOCTBEHHBIX HCCIENOBaHUI TpyIoB (82)
JML, YMEPUIMX OT OTPaBJICHHs alKOroyiieM, U 76 ciy4daeB OTpaBJICHUH aJIKOTOJIEM U €ro
CcypporaTaMu y >KUBBIX JIUII, HAXOJISIIKUXCA HA JedeHnu B PecryOiuKkaHCKOM Hay4HOM Li€H-
Tpe 3KCTpeHHoN MemunuHackon oMoy (PHIIDMII). Mer npoBenun aHamu3 BCeX KIMHHYC-
CKUX U 1a00paTOPHBIX METOAOB HCCIIEOBAHMS, UCIIONb3yEMBIX MIPH OTPABICHUSAX STAHOJIOM
u ero cypporatamu B PHIIOMIIL, a B ciayyasx cMepTeNnbHBIX MCXOAOB MPUMEHSUTH 00IIIe-
MOP(}HOJIOTUIECKHE METO/IBI.

Pesynabratel. OTpaBieHNE aaKOrojieM pa3BUBAaeTCs Mo cTagusM. KinHuka 3aBHCHT OT
103b1. OO OCTPOM OTPABIICHUH CJIEAYET TOBOPHUTH, KOT/Ia COCTOSHUE YeJIOBEKa, IPUHSBILIETO
OONBLIYI0 103y CHUPTHBIX HAIIUTKOB, PE3KO yXYIIIAETCA, HOABIISIOTCS HAPYLIEHUS! CO3HA-
HUS, YTPauMBaeTCs CIIOCOOHOCTh XOJIUTh, BOCIIPUHUMATh OKPYIKarolllee, HACTYIAeT CTYIop
1 KoMma. B Tabnuie npuBeneHbl JaHHBIE KIMHUYECKONH KapTUHBI OCTPBIX OTPABJICHUH alko-
romeM [5].

JAMHAMHMKA KIMHUYEeCKOH KaPTUHBI OCTPbIX OTPABJIEHU 3TAHOJIOM B 3aBUCMMOCTH
OT KOHLEHTPaUMH (103b1) 3ITWIOBOI0 CIMPTA B KPOBHU

Konnenrparus
HCHTpaLl Cramgusa
AJTKOT OIS " Knunuueckue nposiieHus
BO3JICHCTBUS
B KpoBH, aJTKOTOJIS
% Macca/o0bem
0,01 —0,05 Tpe3BocTb SIBHOTO BO3CHiCTBUS HET. J[st OOBIYHOTO HAOIFOIATEIS
noBefieHne HOopManbHOe. Crnabble M3MEHEHUS BBISBIIS-
FOTCS CIIELUATbLHBIMU TECTAMHU.
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OxoHuYaHuE TaOIULBL

KoHnuenTpanus
AJIKOT OISt
B KPOBH,

% Macca/o0beM

Cragus
BO3IEHCTBUS
aJIKOTOJIS

Knunanueckue IPOABJICHUSA

0,03-0,12

Ditopust

Jlerkas siidyopusi, OOIIMTENBHOCTD, TOBOPIUBOCTE. I10-
BBIIICHHAS YBEPEHHOCTh B cele, ociabiieHHe TOpPMO3-
HBIX peakuuii. OcabieHne BHUMaHUS, PacCyIUTeIbHO-
CTH, KOHTPOJISL HaJl cO00¥ — yTpara CioCOOHOCTH K TOH-
KUM onepanusiM, MaHUITYJIAIUAM.

0,09 - 0,25

Bo30yxneHue

OMoUMOHAabHAS HEYCTOHYMBOCTb, OCHalJIeHHe TOop-
MO3HBIX peakuui. VYTpaTa pacHpeAenuTeIbHOCTH.
Ocnabnenne mamsatTH W mnoHsTaMBOCTU. OcnabneHue
CEHCOPHOI0 OTBETA; YyBEIHYEHHE BPEMEHH pPEaKLUu.
Jlerkoe HapyleHNEe KOOPAUHALMY ABHKEHHUS.

0,18 -0,30

CryTaHHOCTB
CO3HaHHMSA

Je3opueHTanms, CIyTaHHOCTh CO3HAHUS, TOJOBOKPY-
skerne. [1OBEIIIEHHAas SMONMOHAIBHOCTE (CTpaX, THEB,
medanb W T.I.). PaccTpoiiCTBO CEHCOPHBIX (YHKIUH
(IMTUTOHMS U T.II.), BOCTIPUATHE LBETOB, ()OPM IBIKE-
Hus, pa3mepoB. [loBwimenne 6oseBoro mopora. Hapy-
[IICHHE PABHOBECHS, JTOBOJBHO BBIPAKEHHOE PACCTPOM-
CTBO KOOpAWHAIIUN ﬂBHX(eHHﬁ, miaTaromasacs 1moxoakKa,
HCBHATHAA pCYb.

0,27 - 0,40

Crynop

Anatwus, o0Iasi HHEPTHOCTh, MPHOIMKCHUE Mapalinya.
3aMmeTHOe oOcnabyieHHe peakuuid Ha JH0Oble CTUMYJIHI.
VYTpara KOOpIWHAIMU JIBI)KEHHH, HECIIOCOOHOCTH XO-
JUTh U CTOSTH. PBOTA, HepepkaHne Moun M Kana. Ilo-
MYTHEHHE CO3HaHUSs, ITyOOKHUI COH M CTYTIOP.

0,35-0,45

Koma

ITonnas noreps cozHanusl; aHecte3us. IlogaBnenue umm
orcytcTBue pediekco. [ToHmkeHne Temmneparypsl Te-
na. Hegep>xanue mounm u kaja. HapymeHme kpoBooO-
pAaIICHUS 1 IbIXaHUS.

0,50 u BBIIIE

CMmepThb

BosmoxkeHn metanmpHBIH mcxon. CMepTh OT mMmapaimda
JBIXaTEIBHBIX MBIIILI.

CuMnTOMaTHKa alKOTOJILHOW KOMBI HEcHeUM(pHUYHA U MPEACTaBIsIeT coOOW BapHaHT
HapKOJIOTHYECKOW KOMBI. XapaKTepHbl 00TYpalMOHHO-aCIMPalliOHHbIE HapyIICHUs (3ama-
JICHHE S3bIKa, THIIEpCaIMBalMsA 1 OPOHXOpesi, acMpalusi PBOTHBIX MAacc), CTPUIOP, TaXHUII-
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HOJ, aKpOLMaHO3, Ha0yXaHUe LICHHBIX BEH, BO3MOXKHBI KPYIHOIY3bIpUaThle XPHUITBI B JIET-
KHX, pacimpeHue 3padykoB. CMepTh MOXKET HACTYNUTH OT Mapajinda JbIXaTeIbHOTO IIEHTPA,
OT 3aKpBITHA JBIXaTeIbHBIX ITyTeH PBOTHBIMU MacCaMu.

[Ipu BCKpBITUU TPYIOB JIMII, MOTUOIINX OT OTPABJICHUS AJKOTOJIEM, Mbl HE HaXOJWIH
KaKUX-JIM0O creruduueckux m3MeHeHnd. Hepeako HaOmoqanack CHHIONIHOCTh U Oy TIIO-
BaTOCTh JINIIA, MPUMYXJIOCTh BeK. KpoBb Obina xuakas. B 93% ormewanucs marna Tapabe
Ha TIOBEPXHOCTHU cep/a U Jerkux. OTMeyanoch MoJHOKPOBUE M OTEK MO3TOBBIX 000JI0YEK,
Mo3ra, JIerkux. MoueBoii my3spb B 87% ciy4dasx Obu1 nepenonHeH Mo4oi. Ilpu BekpeiTun
MIOJIOCTEH BCEra OLIyIIAJICS 3aax alKOroJIsl.

CypporaTsl 3THJIOBOIO CIIHPTa — 3TO ero 3aMeHuTenu. K HUM OTHOCSATCS BCE WHBIE
COHUPTHI (METUJIOBBIN, OYTHIIOBBIH, POMMIOBBIA H T.J.), @ TAKXKe ITUICHTIIMKOIb, AUXIIOP-
3TaH, BEIIECTBA, KOTOPHIE YaCTO UCHOIb3YIOTCS ISl ONIbSIHEHHUS.

OTpaBneHusI METUIIOBBIM CIIMPTOM B HallleM ciy4ae cocTaBuid 3,5% oT o0Iero uucnia
YMEPILINX OT OCTPBIX OTPaBICHMA. METWIIOBBIH CHUPT JIETKO BCACHIBAETCSI B KPOBb, OH B
Hayvaje OKa3bIBaeT cllaboe HapKOTHYECKOe JEHCTBHUE, 3aT€M MPOUCXOAUT YTHETEHHUE OKHC-
JUTENHHBIX TPOIECCOB B TKAHSIX M Pa3BUTHE B HUX KHUCIOPOIAHOTO Tronomanus. CMepTemns-
Has 703a B Hamux cirydasx 6su10 oT 40 g0 100 mMut BEITUTOTO sina.

B xnuHMYecKoi KapTUHE MBI pa3IeIuM CIECIYOIINE T03bI:

1. HapkoTnueckasi, BoIpaKeHHas B IPU3HAKAX OTPABIICHUS;

2. Toxcuueckast — MOpakeHus TIOYeK U Cep.la;

3. INopaxenue LIHC, nposiBistonieecs B EpBYI0 o4epeib NOTEPEN 3peHHUsL.

Mopdonornyeckass kapThHa He BblpakeHa. OOpariaer BHHMaHHE CIAJKOBATO-
MIPUTOPHBIN 3arax, UCXOASIIHMI OT FOJIOBHOTO MO3ra M M3 BCKPBITHIX MOJOCTEH, KpacHOBa-
TO-CepbI€ TPYIIHBIE MATHA.

OtpaBneHre STHISHTINKOJIEM B HAIIUX HAONOIEHUSAX BCTPETHWINCH B 2-X CITydasX.
OTWICHIIIMKOIb BXOIUT B COCTaB TOPMO3HOW XUAKOCTH M MPUMEHSETCS ellle KaKk aHTHOO-
JelleHuTeNb. B HAMX ciy4asix STHISHIJIMKOJb HCIOJIb30BAIN MPU camoyOuiictBax. B op-
TraHU3Me YeJIOBeKa OH pa3jlaraeTcsl Ha O4eHb TOKCHYHBIE IMPOAYKTHI TJIMKOJIEBOM U I1aBese-
BO# KHCIIOT. B pesynbraTte mopaxaetcs [IHC, ornuaaercs pe3koe Bo30ykKIeHHE, CyA0POTH,
a 3aTeM MOTeps CO3HAHUS HAPYIICHUE JbIXaTeIbHOW U CEpACUHON AesITENbHOCTH. B CBsI3U ¢
o0pa3oBaHHEM HEPaCTBOPUMBIX COJIEH IaBEJIEBOM KUCIIOTHI, 3aKYHNOPHUBAIOIINX ITOYEUHBIC
KaHaJIbLIbI, PA3BUBAETCS OCTPAasi IOUYE€YHasi HEAOCTATOUHOCTb.

Hawnbonee Tsoxenple mopakeHHsT OpraHU3Ma OTMEYANIMCh MPH OTPaBIEHUH AMXJIOPITa-
HOM (6 cimyyaeB). J{MXJOp3TaHbl y HAC IIMPOKO HCIONB3YIOTCS B KadeCTBE PACTBOPHUTEIIS
JUISL XUMYUCTKH OJEKIbL, AN CKJIenBaHus U Ap. OH AeHCTBYeT NPAKTUUECKU HAa BCE Opra-
HbI, B IEPBYIO OYEPEb, HA CEPACUHO-COCYAUCTYIO CUCTEMY, IIEUEHb U MOYKHU. bricTpo pas-
BHBAETCS CEPJIEYHO-COCYIUCTAsi HETOCTaTOYHOCTh, KOTOpasi OYE€Hb TPYJHO MOJIAETCS Jie-
YEHUIO0, BO3HUKAIOT 0ECCO3HATENFHOE COCTOSIHUE C BHIPAXKEHHBIMH CYJOPOTaMH.

3aki04eHne: TPU OCTPHIX OTPABIEHHUSIX JTUJIOBBIM CIUPTOM H €r0 CypporaraMmu
HAOIOAI0TCSl XapaKTepHble KIMHUYECKHE MPU3HAKU OTPaBIEHHs, KOTOPHIE 3aBUCAT, B
NEPBYIO 04Yepenb, OT KOHIEHTPALMH (I03bI) MIPUHATOTO s1a U UX (PU3NKO-XUMHUYECKOTO CO-
craBa. CyneOHO-TUCTONOTHYECKHE HCCIEAOBaHUS, a TaKKe MaKpPOCKONMMYEcKas KapTHHA
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JaHHBIX OTpaBJ'ICHI/Iﬁ HC UMCIOT CHeI_[I/I(l)I/I‘-IeCKI/IX IMPU3HAKOB. Cy,[[e6HO-Me,[[I/ILII/IHCKa$I Jua-
THOCTHKA JOJIPKHa OCHOBBIBATHCA HaA JTAHHBIX KITMHAYECKON KapTHUHbBI U JaHHBIX cyne6Ho-
XUMHUYCCKOI'0 aHaJIM3a KPOBU U MOYHU IMOTECPIICBIICTO.

JINTEPATYPA
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BUOT'PA®UA

S, HamxumurouaoB CammonnM baxanmeipoBrd, paboTaro B 00JaCTH CyneOHO-MEIH-
IIUHCKOM 3KCIEPTH3bI M CIHCIHHMATU3UPYIOCh Ha CYACOHO-MEAMIIMHCKON TOKCHKOJIOTHH.
SIBasroch TOKTOpPaHTOM Kadeaphl CyeOHON MeTUIMHBI TalIKeHTCKOro MEJIUIIMHCKOTO TIe-
JUAaTPUYECKOro WHCTUTYTa. O0IacTh MOMX HAyYHBIX WHTEPECOB BKIIOYAET JKCIEPTHU3Y B
CJIydasix OTPABJICHUH STHIIOBBIM CITUPTOM H €r0 CypporaTaMu.

ALCOHOL POISONING AND ALCOHOL SUBSTITUTES

S.B. Nadzhimitdinov, O.I. Hwang, A.T. Pirnazarov

Tashkent pediatric medical Institute, Tashkent
E-mail: hoi8@yandex.ru

The aim of this study is to develop clinical and morphological criteria for the assessment
of acute poisoning with ethyl alcohol and its surrogates in hot climates.

In acute poisoning with ethyl alcohol and its surrogates, characteristic clinical signs of
poisoning are observed, which depend primarily on the concentration (dose) of the taken
poison and their physical and chemical compositions. Forensic diagnosis should be based on
the clinical picture and forensic chemical analysis of the blood and urine of the victim.

The material for the study was the conclusion of forensic examinations on acute poison-
ing with ethyl alcohol and its surrogates for the period from 2010 to 2017, as well as the
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results of their own studies of the corpses (82) of persons who died from alcohol poisoning
and 76 cases of alcohol poisoning and its surrogates in living persons being treated at the
Republican scientific center for emergency medical care. We have analyzed all clinical and
laboratory techniques used for poisoning with ethanol and its surrogates, and in cases of
deaths used morphological methods.

Conclusion: in acute poisoning with ethyl alcohol and its surrogates, characteristic clini-
cal signs of poisoning are observed, which depend primarily on the concentration (dose) of
the taken poison and their physical and chemical compositions. At it is forensic histological
research, and also the macroscopic appearance of these poisonings are non-specific signs.
Forensic diagnosis should be based on the clinical picture and forensic chemical analysis of
the blood and urine of the victim.
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PA3PABOTKA U HCCJIEAOBAHUE UHHOBAIIMOHHBIX
JEKAPCTBEHHbBIX ®OPM

M.A. Oraii', A.B. JIOKapeBZ, A.JO. HeTp0B3, 3.®. Crenanosa', HJI. Ham®,
E.B. KOBTyH], C.I'. M:xaraeBa’, M-B.M. O3z0eB', A.A. Mxaraes', K.C. Balcy.mm1

1Hﬂmueopcmu? MeOuKo-papmayeemuueckuii uncmumym — guauan Bonzozpaockozo
20Cy0apcmeennozo meouyuncKo2o ynugepcumema Munucmepcmea 30pagooxpanenus
Poccuu, ITamuzopck, Poccus, marinfarm@yandex.ru
chepoccuﬁCKuﬁ HAYYHO-UCC1€006AMEIbCKUIL U MEXHOI0ZUYeCKUI UHCIUmYm
ouonozuueckoit npomviuiennocmu, Mockea, Poccus, eko-plus@mail.ru
3Ypaﬂbc1<uﬁ 20cyoapcmeennulii meOuyuncKkuil ynueepcumem Munucmepcmea
30faeooxpaneﬂuﬂ Poccuu, Examepunoypez, Poccus, uniitmp@yandex.ru
Poccuiickuit I'ocyoapcmeennwtit Azpapustit Ynueepcumem — MCXA
umenu K.A. Tumupaszeea, Mockea, Poccua, namnl@rambler.ru
SBOﬂzozpadcxuﬁ 2ocyoapcmeeHHblil MeOuyuHCKUuil ynugepcumem Munucmepcmea
30pasooxpanenus Poccuu, Bonzozpao, Poccus, suriyat.777@yandex.ru

Ienpto HacTosiIeH pabOThI SBIIAETCS OMO(papMAIEBTHUECKOE CO3/IaHHE OPUTHMHATIBLHON
MPOTUBOAPTPUTHOM Ma3u Ha OCHOBE MOA00paHHOro 13 KOMIOHEHTHOTO (PUTOKOMILICKCa, a
TAK)KE€ OPHTHHAIBLHOTO JIEKAPCTBEHHOTo (hUTONMpEnapara — PEeKTaJbHBIX CYIIO3UTOPHEB,
COJIEPIKAIMX B KaYeCTBE aKTHBHBIX KOMITOHEHTOB MHKPOTPAHYJIBI M3 DKCTPAKTa COJIOIKH
TOJIOH, PACTOPOIIIIH MATHUCTON M TAyPHH.

OnHOM U3 aKTyalbHBIX IPOOJIEM 3IPaBOOXPAHCHHMS SBJISICTCS CO3JaHUE OPUTHHAIBHBIX
JICKAPCTBEHHBIX (HOPM OMOTEXHOJIOTUYECKHM CIIOCOOOM JUIsSi MPO(DUIAKTUKU U JICUCHHS
MHOTHUX 3200JI€BaHUIA.

buoTrexHomorHsa — 3TO, MPEXkKAEC BCETO MHTErPallrs €CTECTBEHHBIX M MHXCHEPHBIX HAYK,
MO3BOJIsAONIas HanboJiee MOJHO PEeali30BaTh BO3MOXHOCTH JKHUBBIX OPTraHM3MOB WU UX
MPOW3BOAHBIE I CO3JaHUS M MOIU(UKAIMU MPOAYKTOB WM TPOIECCOB Pa3IMYHOTO
Ha3HAYEHUS.

IleHHbIMU TPOIyKTaMH, O€3YCIOBHO, SABJSIOTCS U JICKAPCTBCHHBIC MperapaThl, CO3aH-
HBIC C TIOMOIILI0 OMOTEXHOJIOTUU. OJJHUMH U3 TaKUX MPOYKTOB, SIBJISIOTCS JTUIIOCOMEI.

BnepBrle 0 HUX CTaJl0 W3BECTHO B cepenuHe 60-X TOA0B, KOT/a aHTIMHCKANA YUCHBIH
Anex banrxem, BbICHSIS Poiib (ocONUIIUI0OB B CBEPTHIBAHUM KPOBU, U3ydall CTPYKTYPY
KOJUTOUJTHBIX TUCIIEPCHUi, 00pa3yrommxcs npu HabyxaHuu GochoIunuaoB B U30ITKE BOJIBI.
Crnenmyrolee HCCIIeIOBaHUE TOKA3aJI0, YTO HEOPTaHWYECKHEe HOHBI, NPUCYTCTBYIOIINE B
pacTBope B MOMEHT HaOyxaHusa (ochoIMmuA0B, BKIIIOYAIOTCS BHYTPh ATHX YacTHUIl U YAEP-
JKUBAIOTCS TaM JIMTEIBHOE BpeMs, OOMEHHUBAsCh C MOHAMHU HAPYIKHOTO PacTBOpa C OYCHb
Majoi ckopocthio [1,2]. Tak, BepBbie OBUIO YCTAaHOBIICHO, YTO (hOCHOIUITHILI, SIBIISIONIHI-
€csl OCHOBHBIMH KOMITOHEHTaMH KJIETOYHBIX MEMOpaH, CIIOCOOHBI CaMOTPOU3BOILHO 00pa-
30BBIBaTh B BOJIC 3aMKHYThIC MEMOpaHHbIE 000JIOYKH. DTH 000J0YKHU 3aXBaThIBAIOT B CeOs
4acTh OKPY’KAroIIero BOJHOIO pacTBopa, a obOpasyromias ux (docdonunuaHas MemOpaHa
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o0nagaer cBOWCTBAMH MOJIYIPOHUIIAEMOTr0 Oapbepa, JErKo MPOITyCKaIOLIero BOAY, HO Tpe-
naTcTBytomero nuddys3un pacTBopeHHBIX B Helt BemecTs [3]. B 1974 roxy I'peropu 'pero-
puaguc u3 JIoHIOHA MPEUIOKWIT TIOMEIATh BHYTPh 3THX BE3UKYJI - JIMIIOCOM JIEKapCTBEH-
HBIC TIPENapaThl I UX TPAHCIIOPTUPOBKU B opraHu3Mme. FIMEHHO 3TO U OTKPBUIO HOBBIC
MEPCIIEKTUBEl MPUMEHEHUS JUIIOCOM B MEIUIIMHE KaK HOCUTENIeH JIEKapCTBEHHBIX Be-
mecTs [2].

B nacrositee Bpems JIMIIOCOMBI HHTEHCUBHO MCCIIEAYIOTCS M IPUMEHSIOTCS B Ka4eCTBE
Mojieneld MeMOpaH, TPaHCIIOPTHBIX KOHTEHHEPOB, a TaKXKe PEaKI[MOHHBIX CHCTEM B OMOXH-
MuH, papMaIui, IMMYHOJIOTHH ¥ OnoTexHOoJoruH. HekoTophie JumuHbe BE3UKYJIBI MOITY-
YHUJIHM CTIeUUANIbHbIE HAa3BAHUS, HAIPUMED, «IIPOTEOIHUIIOCOMBI», K AMMYHOCOMBI», «HAHOCO-
MBbD», KBUPOCOMBI.

PazpaboTka yka3aHHBIX JIEKAPCTBEHHBIX (POpM TpeOyeT pemieHus CIenuPUIecKuX TeX-
HOJIOTHYECKHUX BOIPOCOB: TaK, JJIsi cO3AaHUs (puTOMAaszeil 1Jisi JieueHHs apTpUTa HEOOX0 -
MO 1oJ00paTh ACUCTBYIOLINE KOMIIOHEHTHI, 00JIaAalonIie PaHO3aKUBIISIOMIMMH, TPOTHUBO-
MUKPOOHBIMH, MTPOTHBOBOCHAUTENIEHBIMA CBOMCTBAMH, & TaK)K€ KOMILJIEKC ONTHMABHBIX
BCIIOMOTATEIbHBIX BEIIECTB, 00ECIeunBaoONMX HEOOX0MuMbIe OnodapmMaIieBTHIECKHe Xa-
PaKTEPUCTUKU TAHHBIX COCTABOB.

JlexapcTBEeHHBIE CpENICTBA PACTUTEIHLHOTO MPOUCXOXKACHUS 00Ja1al0T IIMPOKUM CIIEK-
TPOM OMOJIOTUYECKOTO NEHCTBHS, YTO MO3BOJIAET HMCIIONB30BaTh WX U MPOPHUIAKTUKA U
neueHuss MHOTHX 3aboneBanui. OHU BXomsaT Oonee yeMm B 85 (apmakoTepaneBTUYECKUX
TPYMII JEKaPCTBEHHBIX CPEACTB U B OOJBIIMHCTBE CBOEM HE UMEIOT PaBHOLICHHBIX CUHTETH-
YeCKHX 3aMeHuTeneld. MHorue npupoHble coequHeHns ((prIaBOHOUIBI, CAIIOHUHBI, AJIKAIIO-
MBI ¥ JIp.), HECMOTpPS Ha BBICOKHH YPOBEHb Pa3BUTHSI OPTaHHMUECKOW XMMHUH, CHHTE3HPO-
BaTh TOKa JMOO MPOCTO HEBO3MOYKHO MIJIM SKOHOMHYECKH HEBHITOAHO. PuTonpenaparsl 00-
Jaal0T MPEeUMyIecTBaMy Ojaronapsi HaJMdui0 KOMIUIEKCOB OCHOBHBIX BEIECTB C COIYT-
CTBYIOIIMMH, YCHJIMBAIOIINMH WX OWOJIOTHYECKYIO aKTHBHOCTbH. JlekapcTBEeHHBIE Iperapa-
ThI PACTUTEIBHOTO MPOUCXOXKIECHHS COJEPIKAT BEIIECTBA, CO3AaHHBIC B )KUBOW CHCTEME, U
MO3TOMY MOTYT OPTaHMYHO Y4acTBOBaTh B OOMEHHBIX MPOLIECCAaX YEJIOBEUECKOTO0 OpPraHH3-
Ma, YTO ITO3BOJISIET IPUMEHSTH UX MPU XPOHUIECKUX 3a00JI€BaHHX B TEUCHUE AITUTEIHHOTO
BpeMeHH. VIMEHHO 10 9TOW MpUYHHE JIeKapCTBEHHBIE Tpenaparhl U3 PaCTUTENBHOTO CHIPHS,
KaK IpaBWJIO, MEHEEe aJUIEPreHHBI, YeM COOTBETCTBYIOLIME cuHTeTH4Yeckue. OHM 001agaroT
PSAAOM HEOCTIOPUMBIX JOCTOWHCTB: HU3KOW TOKCHYHOCTBIO, JIETKOH YCBOSEMOCTBIO YeIIOBeE-
YECKUM OPTaHU3MOM, BO3MOXKHOCTBIO JJIMTEIHHOTO WX NMPUMEHEHHs 0e3 prucka BO3HWKHO-
BEHUS MOOOYHBIX SBJICHUN, MATKOCTHIO WM HAJISKHOCTBIO JeWCTBUsA. TEHICHIINM Pa3BHTHUS
MEINIUHCKON HAYKH TPOSBISIFOTCS HE TOJNBKO B YCJIOXHEHHH HOBEHIIMX (hapMmaleBTHde-
CKHX TEXHOJIOTHH, HO U B TITyOOKOM TTO3HAaHWH MEXaHW3MOB BO3IEHCTBHS CPEACTB MPUPO-
HOT'O TIPOUCXOXKACHUS, 0COOEHHO MPH JUTUTEIBHBIX U XPOHUYECKUX 3abosieBaHusx. Jlekap-
CTBEHHBIE PACTEHUS BOCTPEOOBAHBI JJIs MOJMyUEHUS (PUTOIPENapaToB, HE BHI3BIBAIOIINX TEX
MOOOYHBIX BO3IEHCTBHI, KOTOPBIE OTMEYAIOTCS MPU MPUMEHEHWH CHHTETHYECKHX JIeKap-
CTBEHHBIX cpeAcTB [3]. Bo3pacraromas NOMyJIspPHOCTh PACTUTENBHBIX JIEKAPCTBEHHBIX
CPEeACTB, AOKa3aBIIUX CBOIO 3((EKTUBHOCTb U O€30MACHOCTb, TPEOYET MOCTOSHHOTO pac-
mupeHus X apceHana. Ha mpakTuke OOBIYHO WCIIONB3YIOT HE OJHO, & Cpa3y HECKOJIBKO
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pacTeHuil. ITO JaeT BO3MOXKHOCTh PACIIUPUTH CIIEKTP MPUMEHEHUS, YCUIHTh JICHCTBHUE OT-
JIENBHBIX JIGKAPCTBEHHBIX TPaB, BBOJISL B COOP PACTHUTENbHBIE OOBEKTHI, BIUSIOIINE HA pa3-
JIMYHBIC IMATOJIOTUICCKHUE IIPOILECCHI. B xauecTBe HpOTHBO&prI/ITHOﬁ KOM6I/IHaHI/II/I, HCIIO0JIb-
30BaJli KOMILICKC, MMOAO0OpaHHBIN TIIATENBHO MOCIE 3KCIepUMeHTa Ha napamenusx (Para-
metium caudatum), SBISIOIIUXCSA OHONOTHYSCKUMH «MHAUKATOPAMMY, MOATBEPKAAIOIIUMHI
OMOJIOTHYECKYIO0 aKTHBHOCTh MHOTHIX COeTMHEHMH (TabI. 1).

Tabmnumna 1

CocTaB onTHMAJILHOM KOMOMHAIIUHA

Ne OnrtumasbHasi KOMOUHALUSI CTUPTO-BOTHOTO
n/m W3BJICYCHUSI U3 JIEKAPCTBEHHOTO PACTHTENLHOTO CHITPhS
1. Pomamika (iBeTKH)

2. Kanenmayna (1iBeTkm)

3. TmuH (TT0161)

4. CocHa (To4Kn)

5. TricsiuEeMCTHHK (TpaBa)

6. Msita (JiucT)

7. [IumoBHUK (TUTOABI)

8. Denxens (MI0bI)

9. Cononka (KopeHb)

10. [Tonbras (TpaBa)

11. Yabper (TpaBa)

12. 3Bepo0oii (TpaBa)

13. Yucroren (Tpasa)

Hroro: | 13 KOMIOHEHTOB

JlaHHOE KOMIUIEKCHOE CITUPTO-BOJHOE M3BJICUCHUE, IPU JOOABICHUN PA3IMYHBIX BCIIO-
MOTaTeNbHBIX BEIIECTB, MO3BOJIMIO CHOPMHUPOBATH TaKHE MATKUE JIEKAPCTBEHHBIE (POPMBI
KaK « ApTpoiaiT», «Ale3an» u «AnTail 3KCTpa», ¢ aHTHAPTPUTHBIM dPHEKTOM.

MB!I Ha3BanM UX YHUBEPCAJIbHBIMH, TAK KaK IIPEIIIONaraéM UCIO0JIb30BaHUE IPU apTpU-
T€, B TOM YHUCJI€ U B BETEPHUHAPHH.

Eme ogHOM mepcrieKTHBHON JIeKapcTBEHHOH (DOpMOil SBISIOTCS, 0€3yCIIOBHO, MUKPO-
rpanynel. Ha wx ocHOBe, BIepBBIE OymyT pa3paboTaHbI JEKAPCTBEHHBIE (OPMBI C KOM-
TUIEKCHBIMH 3KCTPaKTaMH COJIOAKH TOJION M pacTOPONIIX MATHUCTOM, U WHAWBUYATbHBIM
MIpenapaToM TaypuH — PEKTaJIbHBIE CYNIIO3UTOPHU.
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PexranbHble Cynmo3uTopuu B OOJIBIIMHCTBE CIIy4acB PACCMATPUBAIOT KaK JICKapCTBEH-
Hy1o ¢opmy obmiero neicTBus. Kak m3BecTHO, IeKapCTBEHHBIE BEIIECTBA, HA3HAUYAEMBIE B
(dopMe CyIIO3UTOPHEB, BCACBIBASICH YEPEe3 CIU3UCTYIO 00OJIOUKY MPSIMOW KWIIKH, ITOTaa-
10T B TeMOPPOUAATIbHYIO BEHY, U3 HEEe — B HIDKHIOIO TIOJIYIO BEHY M 3aT€M B OOIIWI KPOBO-
TOK, MUHYS 3alllUTHBIA Oapbep nedeHu. J[aHHBIN (aKT MO3BOJSET CpAaBHUBATH CYIIO3UTO-
pun 1o 3(pPEeKTHBHOCTH C BHYTPUMBIIICYHBIMU HIIM TOAKOKHBIMA MHBEKIHUAMU. Jpyrue
NPEUMYIIECTBa CYNIIO3UTOPHUEB KaK JIEKAPCTBEHHOH (POPMBI — CHUIKEHUE CTENICHU M YacTo-
Thl aJUIEPTU3UPYIOUIETO JeiCTBHe, YMEHBIIEHHWE WM HCYE3HOBEHHE IOOOYHOTO JIeH-
cTBuA 5, 6].

Just oneHku 3 PeKTHBHOCTH CYNIO3UTOPUEB OBLTH TPOBEJCHBI OHO(hapMaIieBTHIeCKHE
WCCIICJIOBAHUS in Vitro MeTooM AudQy3un B KeJIaTHHOBKIN reib. [IpeanodyrurenpHas oc-
HOBa — Maclio kKakao. B mpuroroBienssiii 3% pacTBOp ’kelnaTWHA B Ka4eCTBE PEakTHBA B
noiuQeHoIbHBIE CTPYKTYPhI BBOAWIM PACTBOP XJIOPHIA JKele3a.

Ha nmepBoM 3Tane uccinenoBaHuil, HAMU OBLIH TOIYYCHBI KHUJIKUE SKCTPAKTHI U3 KOPHEH
Y KOPHEBHUI COJIOJKH TOJIOW W ITUIOAOB PACTOPOIIIHU IISITHUCTOW METOJIOM OmucMariepa-
rwH [7]. st comonkm ronoit Beiopan skcrparent 0,25% pacTBop aMMuaka, Iisl pacTOpPOII-
i maTHUCTONH — 70% crupT STWIOBEIN. Jlanee momydeHHBbIE SKCTPAKTHl U TAypHUH B COOT-
HOILIEeHHUHU 6:1:3 BBOAWIM B OCHOBY — MacJlO KaKao.

Pesynbrarer 6modapmaneBTHIeCKiX MUCCIET0BAHNI CYyNIIO3UTOPUEB, CONEPIKAIINX pac-
TOPOMIY MATHUCTYIO, COJIOAKY TOJYI0 U TAypHH MPEICTaBIEHBI B Ta0. 2.

Tabiuma 2

PesynbTaTsl OHo(apManeBTHYECKOI0 HCCAeJOBAHUSI OCHOB MeToA0M quddy3un
B ’KeJIATHHOBBIIi reJib

30Ha BBICBOOOKICHHUS, MM
Bpewms, mun OcHoBa
be3 ocHOBEI Macno kakao
30 1 1
60 2-3 1-2
90 3 2

Hawnbonee >hpeKTHBHBEIM COCTaBOM SIBISETCS KOMITO3UITHAS PACTOPOIIIIA;COIOAKA:TaY-
puH (6:1:3). [IpesioskeHHBIH KOMILIEKCHBIM COCTaB MOXET OBITh H3y4eH ¢ (papmakosioruye-
CKUX W aHAIWTHYECKUX MO3MIUHA Ui AajbHEHIIEro BHEAPEHHUS U MPaKTHYECKOI'O HCIOJb-
30BaHMA.

Takum 00pa3oMm, MPOBEACHHBIE UCCIIECIOBAHUS, MO3BOJIIN MPEANOIOKHUTh, YTO OHO-
TEXHOJIOTHYECKH CKOHCTPYHPOBaHHBIE Ma3H, coepKaiue 13-KOMIIOHEHTHBIH (UTOCOCTaB
U CYIIO3UTOPHH, TAKKE UMEIOIINE B CBOEM COCTAaBE 2 PACTUTENILHBIX 0OBEKTa, MOTYT OBITH
NEPCHEKTUBHBIMU MATKHUMHM JIEKAPCTBEHHBIMH (OpMaMu Ul HNPOPUIAKTHKA U JIEUCHHS
Pa3JInYHBIX MATOJIOTHH.
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One of the urgent problems of health care is the creation of original dosage forms bio-
technological method for the prevention and treatment of many diseases.

Of course, medicines created with the help of biotechnology are also valuable products.
One of these products are liposomes.

Currently, liposomes are intensively studied and used as models of membranes,
transport containers, as well as reaction systems in biochemistry, pharmacy, immunology
and biotechnology. Some lipid vesicles have received special names, such as "proteolipo-
some", "immunology", "nanosomes", "virosome".

The development of these dosage forms requires the solution of specific technological
issues: so, to create phytoointment for the treatment of arthritis, it is necessary to choose the
active components, as well as a set of optimal auxiliary substances that provide the neces-
sary biopharmaceutical characteristics of these compounds.

The aim of this work is the biopharmaceutical creation of the original anti-arthritis
ointment on the basis of the selected 13 component phytocomplex, as well as the original
medicinal phytopreparation — rectal suppositories containing as active components mi-
crogranules from licorice extract naked, milk Thistle and taurine.

As an anti-arthritis ointment, a complex was used, carefully selected after the experi-
ment on Paramecia (Parametium caudatum), which are biological "indicators" confirming
the biological activity of many compounds.

Another promising drug form is, of course, microgranules. On their basis, for the first
time will be developed dosage form with complex extracts of licorice naked and milk This-
tle spotted and individual drug taurine - rectal suppositories.

To assess the effectiveness of suppositories biopharmaceutical studies were conducted
in vitro by diffusion into gelatin. To do this, the selected base — cocoa butter. A solution of
iron chloride was introduced into the prepared 3% gelatin solution as a reagent in polyphe-
nolic structures.
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The proposed complex composition can be studied from pharmacological and analytical
positions for further implementation and practical use.

Thus, the conducted researches allowed to assume that biotechnology is designed oint-
ments containing 13-component phytocomplex and suppositories, also, having in its compo-
sition of plant object 2 may be a promising soft dosage forms for the prevention and treat-
ment of various pathologies.
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CornacHo naHHbBIM BeceMupHON opraHu3anuu 31paBOOXpaHEHUs] CEpACUHO-COCYTUCTHIC
3a00JIeBaHMs SBISIFOTCSI OCHOBHOM MPUYHHON CMEPTHOCTH BO BCEM MHpPE M 3aHHMAIOT JIH-
JTUPYIOIIHE MO3UIMU CPEIH IPYTHX 3a00I€BaHUM.

3-runpokcu-3-Metmirinorapmwi-kopepmenT A peaykraza (HMGR) sBisiercs KiitoueBbIM
(hepMEeHTOM, KOTOPBIH KaTATM3UPYET CHHTE3 MEBATIOHOBON KHUCJIOTHI, TIUMUTHPYIOIIYIO CTa-
U0 METa0OJIMYeCcKOro MyTH CHHTE3a XOJECTePHHA M APYTUX M3OMPEHOWI0B. MHOTrOUMC-
JICHHBIC MCCIICJIOBAHUS HANPABJICHHBI HAa MMOUCK MHTHOUTOPOB HaHHOTO (hepmenta [1]. Ta-
KOH TIOBBIIIICHHBIN HHTEPEC CBA3aH C BBISBICHHON POJIBIO TUTIEPXOJIECTEPUHEMHH, KaK PUCK
(hakTOpa pa3BUTHS aTEPOCKIIEPO3a U COMYTCTBYIONMNX eMy 3a00JIeBaHmiA [2].

Cratunbl SBISIOTCS 3P(GEKTUBHBIMU TIperapaTaMyu MIUPOKO MPUMEHSEMBbIC i TPOQH-
JIAKTUKU THIIEPXOJIECTEPUHEMHH. DTO KOHKypeHTHbIe MHruoutopsl HMGR, kotopeie nei-
CTBYIOT B HAaHOMOIISIPHBIX KOHIeHTpanusx (2 — 20 nM) [3].

B nopempinymux uccnenoBaHusx Obutd  BbiAeheHsl nBa  nentuaa (LPYP  and
IAVPGEVA) u3 coeBoro 0Oeinka, obnanaroiiiue HHrHOUpyomei aktuBHOCTRIO it HMGR
[4, 5]. Ha ocHOBaHMM WAeHTU(DUIIMPOBAHHBIX IMOCIENOBATEIHHOCTEW OBLT CMOJEIUPOBAH
IIEJIBIA PSA HOBBIX MENTHIOB. MCTIOMb3yeMblil nu3aitH MeTo ] 6a3upoBajIcs Ha KOPPEISIIIHI
MEXIYy KOH()OPMAIIMOHHOW THOKOCTBIO M OMOJIOTHYECKOW aKTUBHOCTBIO [6]. [yist ymydme-
HUs 3((HEKTUBHOCTH JAHHOTO METOJIA U KOPOTKHUX JIMHEHHBIX NIENTH/IOB ObLT pazpaboTaH
MeToJ (pparMeHTay NeNTHIHON MTOCIEA0BaTENBHOCTH ISl ONpeeNieHs] Hanboee KecT-
KOTO (hparMeHTa U OLEHKH «00acTH OMoJIorudeckoii aktuBHOCTHY [7—10].

B pesynbrare MojenMpoBaHusi NENTHIHBIX TOCIEI0BATEILHOCTEH, KO UIMEHT KOop-
persanuu Mexay HaOIoJaeMol W TMpelCKa3aHHOW aKTUBHOCTSAMHU OBUI TOJY4YeH pPaBHBIM
¥ =0.95 s X, X,GYVAE, tne X; - A, V,L,,P,F,C,M,N,D,S, T.E,u X, -G, I, L, F.
Kunerndeckuii aHanu3 MOATBEPAWI, YTO HAaMOOJIECEC AKTUBHBIA TENTH SBISCTCS KOHKY-
peHTHBIM HHrHOUTOpOM 10 oTHOmeHuIo K 'MI'-KoA ¢ koHcraHTOil nHrHOMpOBaHUs (Kj)
paBHO# 7 = 0.3 nM. IlomydeHHBIN pe3yNIbTaT MPEACTABISICT YIyqIlleHHe HHTHONTOPHOM aK-
tuBHOCTH B 23 000 pa3 mo cpaBHeHUIO ¢ TepBbIM BbAeneHHBIM LPYP nmentunom. [lanneie
KOH(OPMAITMOHHOTO aHajK3a MOJATBEPKAAIOT, YTO MPOCTPAHCTBEHHASI CTPYKTYypa MENTUAA
Oim3ka K OMONIOTWYECKH aKTHBHOW KOH(OpPMAIMHM paHee CMOJIEIHPOBAHHBIX MENTHIOB.
CpaBHeHHE OMOJIOTHYECKOW aKTUBHOCTH CTATHHOB W MENTHUIOB IMPEAINOIaraioT XOpPOIITue
MEPCIIEKTUBHEI JJIsl CMOJICIMPOBAHHBIX TIENTHJIOB B MPO(UIAKTUKY aTepOCKIIepo3a.
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According to data of the World Health Organization the cardiovascular diseases are the

main reason of death around the world and occupy a leading position in mortality. In this
aspect a study of cholesterol biosynthesis presents a certain interests.
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3-Hydroxy-3-methylglutaryl coenzyme A reductase (HMGR) is a key enzyme in the bio-
synthesis of cholesterol, which is produced from the mevalonate pathway. This enzyme is the
target for intensive investigation in search of its inhibitors [1]. This interest is a result of a hy-
percholesterolemia’s role as a risk factor for atherosclerosis as well as and its association with
diseases such as coronary artery disease, stroke, and peripheral vascular disease [2].

Statins are effective drugs, widely prescribed for the chemotherapy of hypercholesterol-
emia. They are potent inhibitors of HMGR with inhibitory activities of 2 — 20 nM. These
compounds act in a competitive manner with respect to HMG—CoA [3].

Two hypocholesterolemic peptides (LPYP and IAVPGEVA) were isolated and identi-
fied from soy protein [4,5]. Based on these peptide sequences, a number of peptides were
designed by using the correlation between the conformational flexibility and bioactivity [6].
The peptide fragmentation was applied in order to select a less flexible site in peptide and to
estimate the ‘‘region bioactivity’’ [7 — 10].

The coefficient of correlation between the observed and predicted peptide potency was
found as * = 0.95 for peptides X;X;GYVAE, where X; - A, V,L, LP,F,C_ M, N, D, S, T,
E, and X; — G, I, L, F. A kinetic analysis revealed that the most active peptide is a competi-
tive inhibitor of HMG-CoA with an equilibrium constant of inhibitor binding (K;) of 7 = 0.3
nM. This is an overall 23,000-fold increase in inhibitory activity compared to the first iso-
lated LPYP peptide from soybeans. Conformational data support a conformation of the de-
signed peptides close to the bioactive conformation of the active peptides. The comparison
of biological activities of statins and the designed peptides suggest that the designed pep-
tides can be used as potential compounds for prevention of atherosclerosis.
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PaboTa mocBsiieHa oneHKke WHPOPMUPOBAHHOCTH CECTPHHCKOTO TMEPCOHANa O HOpMa-
TUBHBIX TPEOOBAHUAX IO YUYETY MPHUXOHBIX U PACXOJHBIX ONEPALNi, XPAaHCHUIO U YHUYTO-
JKEHUIO HAPKOTHYECKHX CPEJICTB M TICHXOTPOITHBIX BEIIECTB. Pe3ylbTaThl HCCIEIOBAHHS
MOTYT OBITh MCIIOB30BaHbI PY pa3paboTKe JOMOTHUTEIHHBIX MPOTPaMM TOBEIIIEHHUS KBa-
TU(PUKAIIN METUITMHCKIX PA0OTHUKOB CPEHETO 3BCHA.

B nactosmmee BpeMs B chepe mpuMmeHeHus HapkoTrdeckux cpeAacTtB (HC) u meuxotpon-
HeIx BemecTB (IIB) B MeIMIIMHCKMX OpraHu3alusx PeryJsIpHO MPOUCXOIAAT U3MEHEHUS
HOpPMAaTUBHO-TIPaBOBOM 0a3bl. Hajyexaiee MCIOTHEHHE JKECTKUX TPeOOBaHUN 3aKOHOA-
TENbCTBA, MPEABABISEMBIX K OpPTraHU3AINA X y4eTa U XpaHeHUs, HEBO3MOXKHO 0e3 0OHOB-
JICHUWsI 3HAHUM B 3TOW oOsacT, Oe3 QopmupoBaHus NPOPECCHOHATBLHO-CICIIHATHIUPO-
BaHHBIX KOMITETECHIIWIA MEAUIIMHCKUX PAOOTHUKOB. [1]

Onenka nHOOPMHUPOBAHHOCTH CECTPUHCKOTO TIEPCOHANIA O HOPMATHUBHBIX TPEOOBAHUIX
o BompocaMm obopota HC u 1B HeoOxoamma 11l KOHTPOJIS 3a MX COOIIOICHUEM, TIpeIy-
MMpEeKACHUA HapyIlIeHI/Iﬁ B OTOH O6HaCTI/I, COBCPIICHCTBOBAHUA ACATCIIBHOCTH MEAUITMHCKUX
opram3anuid. Takke pe3ynbTaThl UCCIEAOBAaHUS MOTYT OBITh MCIIOJNIB30BAaHEI TIPU pa3pa-
0OTKE JTOTIOTHUTENBHBIX MTPOTPaMM IOBBIIICHNS KBATH(UKAINY METUIIMHCKUX PaOOTHUKOB
CpEeIIHEro 3BEHa.

W3ydenne ypoBHs 3HAaHHUI CECTPUHCKOTO MEPCOHaNIa 00 OPraHU3alluy yueTa U XPaHCHHS
JIEKapPCTBEHHBIX MPENapaToB, HAXOAAIUXCS Ha MPEIMETHO-KOJINIECTBEHHOM YUeTe, IIPOBO-
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JWIOCh B 8 YAacTHBIX M 35 TOCYJapCTBEHHBIX MEIUIIMHCKUX OpraHu3anusx I. MocCKBBI U
MOCKOBCKO#H 00JIACTH C TIOMOIIBIO TAKUX COIHOJIOTHYECKUX METOOB, KaK aHKETHPOBAHHE
Y MHTE€PBBIOMPOBAHUE.

Ha Bompock! aHKeThI, cocTosIIen u3 Tpex 6J10KoB, OTBETWIHN 90 PECIIOHIEHTOB U3 YUCIa
MEIUIUHCKUAX PabOTHUKOB, UMeIomUX fgonyck k padore ¢ HC u [1B. BoapmmHacTBO aHke-
TupyeMsbIx (81%) paboTanu B rocyAapcTBEHHBIX YUPEXKICHUSIX, ocTaibHble (19%) B menu-
[IUHCKUX OPTaHU3aNUAX YaCTHOH (OPMBI COOCTBEHHOCTH.

Ha mepBomM aTame n3ydanack CTpyKTypa peCIOHAEHTOB 0 TAKUM ITOKa3aTessIM, KaK Me-
CTO paboThI, 3aHUMAaECMast IOJIKHOCTh, OOIIUH CTaK pabOThI IO CIEIUAILHOCTH, CTaXK Pabo-
ThI C HAPKOTUYECKUMHU CPEACTBAMU U TICUXOTPOIIHBIMU BELIECTBAMH, PSIy APYTHX XapakTe-
PUCTHK.

BrisicHmiioch, 9ro Oosble MOMOBUHBI pecrioHaeHToB (53,3%) 3aHuManu aIMUHHCTpa-
TUBHO-YIIPaBJIeHYECKHE TODKHOCTH: M3 HUX 16,7% — TmaBHBIE METUITMHCKIE CECTPHI, 005-
3aHHOCTH CTapIleH MEAWUIIMHCKON cecTpbl BBIMONHSLIN 36,6%. OmbIT padoTsl Oonee 20 net
umenu 24% pecnoHAeHTOB, 19% CecTpUHCKOro nepcoHayia paboTanu B MEAUIMHCKUX Op-
raam3anusax B teuenue 15-20 ner, 42% umenu obmuii crax pabots! ot 5 1o 15 ner, 12%-
ot 3 1o 5 net, u nuib 3% ONpPOUIeHHBIX padoTaiu MeHsbIIe 1 rona.

AHanu3 CTPYKTYPBI PECTIOHICHTOB TI0 OTBITY PabOThl C HAPKOTHYECKUMHU CPEACTBAMH H
MICUXOTPOIHBIMU BEIIECTBAMH TOKa3al, uTo onbIT padotsl ¢ HC u [1B ot 5 no 7 ner umenu
53,3% pecnionnentos, 21,1% pabdoramu ¢ HC u IIB Ha nporskenun 3-5 ner, 11,2% pe-
CIIOH/ICGHTOB UMEJH ONBIT paboThl Oonee 7 et u 14,4% ONpoOLIEHHBIX €O CTa)XXeM padoTHI B
3TOM 00J1aCTH O 3- X JIET.

3areM IpOBOIMIIACH OlleHKa HH(POPMHUPOBAHHOCTH CECTPHHCKOIO TIEpCOHAIa O HOpMa-
THUBHBIX TPEOOBAHUAX MO YUETy MPUXOTHBIX M PACXOIHBIX OMEpaLnii, XpaHEHUIO U YHUUTO-
sxennto HC u [IB, cpokam XpaHeHHs1 YYETHBIX JTOKYMEHTOB, IIPaBUJIaM AOIYCKa K padoTe
MEANIUHCKAX paOOTHUKOB. Kpome TOro, OTIeNnbHBIN OJIOK BOPOCOB aHKETHI OBLT MOCBSI-
IIEH M3YYCHHIO IyTEeH MONYy4YeHHs aKTyallbHBIX 3HAHUH 00 M3MEHEHHSX B HOPMAaTHUBHOU
6aze.

Oxkazanoch, YTO PECHOHJEHTHl HEIOCTaTOYHO OCBEAOMIIEHBI O TaKHMX BOIpOCax, Kak
WH)KEHEPHO-TEXHUYECKUE TPeOOBaHMS, NMPEIbSBISEMbIE K MOMELICHUSM ONpeNeIeHHBIX
kareropui xpanenus HC u 1B (10,5% pecrnoHIeHTOB); CPOKU XpaHEHUs, MOPSIAOK 3aro-
HEHHMS U XpaHeHHs xypHaiioB peructpaunu HB u IIB (7,8%); nepuoauuHOCTs MHBEHTapH-
3anuu (5,5%) u mp.

[Tpu ananu3e croco0OB OOHOBIICHHUST HOPMATUBHO-IIPABOBBIX 3HAHUH BBISCHIIOCH, YTO
39% cecTpUHCKOro IepcoHalia CpeIHero 3BeHa MPOXOIAT 00yUeHHEe Ha KypcaxX MOBBILICHUS
kBayudukanuu 1 pa3 B 5 j1er, 24% ONpoOIIEHHBIX MOCEUIAIOT JEKIHH, KOTOPbIE OPraHu3yeT
aJMUHHACTPALNS MEAUIUHCKON opraHu3anuu, 30% ydacTBYIOMIUX B OMPOCE MEIUITUHCKUX
CEeCcTep CaMOCTOSITENTFHO 3HAKOMATCS C N3MEHEHUSIMU B OOJIACTH OpPTraHU3allu ydeTa U Xpa-
Henust HC u I1B, a 3% onpoImeHHbIX KOHCYJIBTHPYIOTCS C dKCIepTaMHu. AJIMUHHCTPATHB-
HO-YIIpaBJICHYECKUH MepcoHan (paOOTHHUKH, 3aHUMAIOIIHE TOJDKHOCTH TTIaBHBIX U CTapIInX
MEIUIUHCKUAX CECTEp) Yalle BCEro 3HAKOMUTCS C M3MEHEHUSMHU B HOPMATHBHO-IIPABOBBIX
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TpeOoBaHMsIX, Kacaromuxcs yuera U xpanenuss HC u I1B, camocrostensHo (80% rinaBHBIX
Mmeacectep U 61% crapmux) U Ha Kypcax noBbimeHust kpanupukanuu (93% u 73% coot-
BETCTBEHHO) (PHCYHOK).
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Kypcbl nosbliwwe HWA JleKumnn Ha KoHcynbTauumc CamocToAaTensHo
KBaMdMKa Lum paboyem mecre 3KcnepTamu

B [nagHble meanumHckue cecTpbl B Craplme meauumMHCKMe CecTpbl

PAf0BOW CECTPUHCKUIA NepcoHan

[TyTy nosyueHus akTyajabHbBIX 3HaHHH B chepe 000poTa HAPKOTUUECKUX CPEICTB M ICHUXOTPOITHBIX
BEIIECTB

AHanM3 NOMYYeHHBIX TaHHBIX MOKa3all, YTO CIIOCOOBI TOBBIIICHUST YPOBHS WH(POPMHUPO-
BaHHOCTH CECTPUHCKOTO IEpPCOHANIA Pa3IMYaOTCs B MEIUIIMHCKUX OPTaHU3aIUsAX Pa3HBIX
¢dbopM coOcTBeHHOCTH. B opraHmzamusax 4acTHOW (OpPMBI COOCTBEHHOCTH IMPEAIIOYUTAIOT
OOHOBJIATH 3HAHHS C MMOMOIIBIO KOHCYJIBTAIUN C 3KCIEPTAMH M CAMOCTOSITEIIBHO, a B TOCY-
JTAPCTBEHHBIX MEIUIIMHCKUX OPraHM3alMsAX — Ha Kypcax IOBBINICHUS KBAIM(UKALUU U
JIEKIUSX, KOTOPBIC POBOIUT aAMUHUCTPALIHS.

B nensx ¢opmupoBanus npodhecCHoOHaTbHO-CIICIHATN3UPOBAHHBIX KOMIICTCHIIUNA Me-
TUATIMHCKOTO TepcoHaa o Bompocam obopora HC u [1B B mporpaMMy MOBBIIIICHAS KBaJH-
(UKaIMu MOMUMO aKTyallbHBIX M3MEHEHHWH HOPMATHBHOW 0a3bl, IPAaBHJI H MOPSIKA OCY-
IIECTBIICHHUSI IEATEIBHOCTH, CBI3aHHOM C 000POTOM ATHX BEUIECTB B MEIUITUHCKOW OpTaHH-
3aI[Ud, PEKOMEHAYETCA BKJIIOYATh M3YUYCHUE KIMHUYECKUX ACMEKTOB OCTPHIX OTpPaBICHUHN
HC u I1B, Tokcukonorndeckuii aHanus [2].

[ToBeiieHre ypoBHs MH(OOPMUPOBAHHOCTH CECTPUHCKOTO IEPCOHANA B JaHHOU cdepe
MOJXKET HPOBOJUTHCS TAKMMH CIIOCOO0AMU, KaK OCBOCHUE IPOrPaMM TOBBIIICHUS KBaIU(U-
Kalliu, OpraHu3anis o0y4yeHnst Ha pabodeM MecTe B BHJE MHCTPYKTaXa U O3HAKOMHTEIb-
HBIX JICKIIHH, CAMOCTOSITEIIbHOTO W3y4YeHHSI HOPMATHBHBIX IOKYMEHTOB M KOHCYIBTAIHHA C
JKCIIEPTaMHU.

Pesynbrarhl viccnenoBaHus MOTYT OBITh TOJIE3HBI JUIS YIIYYIIEHHS KAa4eCcTBa JOIOJIHU-
TENBHOU MPO(ECCHOHATLHON MOJIOTOBKH CECTPUHCKOTO TMEPCOHANA B MEAMIIMHCKUAX Opra-
HU3AIHIX, CBA3aHHBIX C 000POTOM HAPKOTHYECKUX CPEACTB M IICUXOTPOITHBIX BEIIECTB.

221



MEJULINHA (cexuus C)

JIMTEPATYPA

1. MenbaukoBa O.A., Bpantasp 1.B. CoBepleHCTBOBaHHE NESTEIFHOCTH MEIUIIMHCKUX U (ap-
MaleBTHYECKUX OpraHu3aluii B o0nacTH 000poTa HAPKOTHYECKUX  CPEJACTB U IICHXOTPOITHBIX
BEIIECTB HA OCHOBE aHalHM3a IpaBOHApymIeHui: MmoHorpadus / ®I'BOY BO YI'MY Munznpasa
Poccun, Exarepundypr: M3narenscteo YIMY, C. 2016-224.

2. MenpaukoBa O.A., YemesoB C.A., Ilerpos A.1O., Cenmos B.I'., bormano C.W., bpanr-
mwp NU.B., T'operdbepr M.A., MenapankoB M.IO. Kinuandeckne acrnekTsl, hapManeBTHUCCKHIA U TOK-
CHKOJIOTHYECKUH aHaJIM3, IPaBUia U MOPSJOK OCYIIECTBICHHS NEATEIbHOCTH, CBA3aHHON ¢ 000po-
TOM HAapKOTHYECKUX CPEJICTB M NCHXOTPOINHBIX BEIIECTB B MEIUIMHCKHUX U (papMaIieBTUUECKUX Op-
ranuzanusax (mporpamma) // MexIyHapoAHBIH JKypHaJI SKCIEPHUMEHTAIBHOIO O0pa3oBaHus. —
2015. — Ne 5-2. - C. 272-273.

BUOTI'PA®UA

Tatesina BunopbeBHa [lak — k. ¢gapm. H., cTapimii npenogasatesb Kagenpsl ynpasie-
HUS ¥ DKOHOMHKH (apMmanuu MeaWIMHCKOro HMHCTUTYyTa Poccuiickoro yHuBepcuTeTra
npyx0b1 HaponoB (PYIH) ¢ 2008 roma. Oxonunna ¢apmaneBrudeckuii ¢paxyabrer Moc-
KOBCKOW MeauuuHCcKoi akagemuu uM. M. M. CeueHoBa. O0nacTb Hay4HBIX UHTEPECOB —
yIpaBJeHHe NEePCOHAIOM, MEHE[DKMEHT U MapKeTHHT B POHHYHOM 3BeHe (hapmameBTHUE-
CKOT'O pbIHKA, JOKYMCHTAIlUOHHOC oOecrieyenne YHOpaBJICHUSA B MeIlHHHHCKOﬁ Opranuvsanuu.

Exkarepuna Edumorna JlockyToBa — 3aBenytornias kadeApoil yIpaBIeHUs U SKOHOMHKH
dapmarun Menummackoro uHcTHTyTa PY JIH, mpodeccop, nokTop dapm. Hayk ¢ 2000 roxaa.
O0s1acTh HAy4YHBIX MHTEPECOB — MAPKETUHT M MECHE/DKMEHT B (apmaruu, GpapMaKo3KOHO-
MUKa, MEUIIUHCKOE U (papMaleBTHUECKOE TOBAPOBEICHHUE.

Hpuna Bnagumuposaa Kocosa - 3aBemytomnias kadenpoit MEHEIKMEHTA M MApKETHHTA B
¢apmanuu (akynpTeTa NOBBILIEHMs KBaTUPUKaui MeTunHCKuX pabotHukos (PIIK MP)
PYJIH, npodeccop, moxtop ¢apm. Hayk ¢ 2005 roma. OOnactp Hay4HBIX WHTEPECOB —
yIpaBJieHHE U SKOHOMHKA (hapMaIiu, HaJJie)Kalias alTeqHas PakTHKa.

Huana BnagumupoBHa XaHHHEBa — OakaiaBp MO crenuanbHOCTH « CeCTpUHCKOE JIeNoy,
PYJIH, 2019 ron.

ASSESSMENT OF THE INFORMATION OF NURSES ON THE QUESTIONS
OF THE TREATMENT OF DRUGS AND PSYCHOTROPIC SUBSTANCES
IN MEDICAL ORGANIZATIONS

T.V. Park, E.E. Loskutova, I.V. Kosova, D.V. Khnineva

Peoples’ Friendship University Of Russia, Moscow, Russia,
vantv@list.ru

At present in the field of application of Narcotic drugs and Psychotropic substances, in
medical organizations regularly has been undergoing changes in the regulatory laws. Proper
fulfillment of the strict requirements of the legislation imposed on the organization of their
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accounting and storage is impossible without updating knowledge in this area, without
forming professional-specialized competencies of medical personal. Evaluation of the
awareness of the nursing staff of the regulatory requirements on the issues of the turnover of
Narcotic drugs and Psychotropic substances is necessary to monitor their observance, pre-
vent violations in this area, improve the activities of medical organizations.

Also, the results of the study can be used in the development of additional training pro-
grams for nurses.The study of the level of knowledge of nursing staff on the organization of
accounting and storage of drugs, which are on the subject-quantitative account, was con-
ducted in 8 private and 35 state medical organizations in Moscow and the Moscow region
using such sociological methods as questioning and interviewing.
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OIITUMU3BALIUA TNAPOJIN3A ®JIABOHOUAOB B JIEKAPCTBEHHOM
PACTUTEJBHOM CBIPbE «JIUCThS PACTOPOIIIN HATHUCTOM»

H.B. CioBecnoBa, I'.A. HockoBs, A.1O. Ilerpos, B./I. Txaii

Ypanvckuii zocyoapcmeennstit meouuunckuii ynugepcumem, Examepunoype, Poccus
saarge@mail.ru

B craTtee npuBOAATCA pe3yIbTaThl ONTUMHU3ALNH HCCIEIO0BAHNS aTJIMKOHHOTO COCTABa B
JIEKAPCTBEHHOM PacCTUTEJIBHOM ChIpbe «JIucThs Pacropomnmu msTHUCTOW» METOJOM BBICO-
ko3 dekTuBHON KuIKOCTHON XpomaTtorpaduu. [TokazaHbl BO3MOXKHBIC YCIOBHS YIPOIIE-
HUSI HA CTAAMSX aHAJIM3a: MPOOOIOATOTOBKH U HEIIOCPEICTBEHHO Pa3aesiCHHS.

N3BecTHO, 4TO (PIAaBOHOWABI PACTOPOIIIM MPOSBISIFOT BHICOKYH) aHTHOKCHAAHTYIO aK-
TUBHOCTh W B CBSI3U C 3TUM 00JJIAIOT MPOTHBOBOCIAIUTEIHLHBIME CBOMcTBaMU. JlelcTBY-
IOIIKC BeIIecTBa (B OCHOBHOM CHJIMOMH) Tak)Ke OKa3bIBACT T€IATONPOTEKTOPHOE NEHCTBHE:
VIIy4lIal0T METabOJIMYECKUE MPOLECcChl B MEYEHHU, YCKOPSIIOT PEreHEepalrio TenaTolUTOB
mocjie MH(PEKIMOHHOTO MM TOKCHYECKOTO BO3JciCTBHs. JIekapCTBEHHBIC Mperaparbl, B
COCTaB KOTOPBIX BXOAST (DIIaBOHOUIBI PACTOPOIIIIH MATHUCTOM, IMUPOKO MPUMEHSIOTCS TIPU
JICYCHUU 3a00JICBAaHUI TICUCHU, CEJIC3CHKH, BOCIAIICHUU XKCITYHBIX TPOTOKOB, IIPU JKETde-
KaMeHHOU Oousie3Hu. [Ipu 3TOM Jist BBIIEIEHHUS TaKMX OHOJIOTMYECKH aKTUBHBIX BEIIECTB
UCTIOJIB3YIOTCS TOJBKO TUIOMBI PAcTOpOMIIY MATHUCTOMN, TOTa KK OrPOMHAsl YacTh JINCTHEB
OCTaeTcsl OTXOaMu TIpou3BojicTsa [1].

Lenp uccnenoBanus — U3y4YeHne cocTaBa (praBOHOUIOB JIMCTHEB Pacroporm msaTHH-
CTOH Mociie ONTUMH3ALNH TPOLecca THAPOIIH3A.

IKCNepUMeHTAJIbHAN YaCTh

PactutensHbiii MaTtepuan. B kadecTBe 0O0beKTa WCCIICOBAHUS KCIOJIB30BAIH JIUCThS
pacroporiuu  nsatHucTOoM  (Silybum  marianum  L.), CceMEHCTBO  CIIO)KHOIIBETHBIC
(Compositae), 3aroroBieHHbIX boranndeckum cagom YpO PAH.

KucnotHsriii ruaponms ¢praBoOHOUOB MPOBOIWIN ITyTEM JA00aBIEHUS K U3MEITbUSHHOMY
pacTuTeNbHOMY CBHIpEI0 20 M1 1M CBEXKEPUTOTOBICHHOTO PacTBOPA COJSHON KHCIOTHI U
20 MJT ©U30TIPOITHIIOBOTO CTIMPTA C TTOCIICAYIOIINM HarpeBaHueM Ha BoAsHOU Oane mpu 95 °C
B K0JIO€ ¢ 00paTHBIM XOJIOAMIBLHUKOM B T€UeHuUe 2,5 9acos [2].

B nporecce rugposu3za ObUd 0TOOpaHbI MPOOBI JIJIs MOCIICAYIONIETO aHaIu3a Ha Hallu-
yre armMkoHOB. COOTBETCTBEHHO ObUIM OTOOpaHbI MpoOsl yepe3 30 muH, 1 dac, 1,5 daca,
2 yaca u 2,5 Jaca.

Paznenenne ¢haBOHOMIHBIX COENMHEHUN W UX THIpanu3aToB MetonoMm BOXKX mposo-
WA Ha BBICOK03(pexTrBHOM x)uakocTHOM xpoMmaTorpade Agilent 1220 infinity LC ¢ ne-
TekTopoM VWD, ¢ nanpHeHelr KOMIBIOTEpHOH 00paO0TKON pe3yIhbTaTOB dKCIICPUMEHTA.
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Xpomarorpaduueckas komonka YMC-Pack ODS-A, 5,2 mxm, C18. [ToxBmwxkHas daza: A —
BOZa Wi pacTtBOp ykcycHou kuciotsl 0,1%, B — aneronurpun 100%. CxopocTs nmogaun
amoenTta 1 mi/mMuH, 06beM mpoOsr 20 Mxin. COOTHOIIIEHHE PACTBOPUTENIEH B AJIIOCHTE: NIPH
M30KPATHYECKOM peXuMe ncnoib3oBan oT 20 mo 40% aneToHUTpMIIa, MpH TPagueHTe — OT
15 no 30% ameroHWTpHIIA B TEUSHUH aHAIN3A.

JerexTpoBaHue BEMIECTB OCYIICCTBIsUIM B Y ®-00mactu npu uiMHEe BOJHBI 360 HM.
Wnentrdurkanuio BemIECTB NPOBOAMIM IO BPEMEHH YIEpKUBaHHS M CHATBIM Y O-
criektpam [2].

O0cy:k1eHue pe3yjbTaToOB

B mponiecce onTuMm3anmu mporecca ruapoian3a, ObLUTH MOIYYeHbBI Pe3yIbTaThl, KOTOpPhIE
CBUJETETBCTBYIOT O TOM, YTO THJIPOJIH3 AOCTATOYHO MPOBOAWUTH B TeueHue 30 MuH, a He
2,5 yaca, KaKk OIMCAaHO B MMEIOIIMXCSA Ha CErOAHAIIHMI JIeHh METOaMKax. Takoe 3aKjroue-
HHE MBI MOYKEM CJIeJIaTh, UCXOJIS M3 TIOJMYyUYCHHBIX PE3yJbTATOB ITOCIE TPUIIIATUMUHYTHOTO
runpoiusa. Ha xpomarorpamme (puc. 1) MbI MOJKEM OTHETIMBO BHAETh BO3HMKIINE CUTHA-
JIBI, BPEMSl yJICP)KUBAHUSI KOTOPBIX TOBOPUT HaM O TOM, YTO 3TO arjIMKOHbI ()JIAaBOHOMJIOB, a
WMEHHO PYTHH, JIOTEOJIUH, (puc. 2).

CrnieioBaTellbHO, TIOKA3aTelbh «BPEMs YACPKUBAHUS» B KOHTPOJBHBIX OIBITAX I PY-
TuHa — 4,047; moreonuna — 9,763; kBepueruna — 10,147; anerununa — 15,327, IlonyueHn-
HBIE PE3yJIbTAaThl CPAaBHWJIM C pe3ylbTaTaMH XPOMATOTPAMMBI — aHaIW3a THIPOJIH3aTa
(Tabn. 1) ¥ cienany BHIBOM O HATMYIMH B aHATM3UPYEMOH mpode (THapanu3aTe) arInKOHOB:
pyTHHA, JTIOTEOJIMHA, KBEpIIETHHA, arleTHHUHA. TakuM obpaszom 1 gac.
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Puc. 1. Xpomarorpamma nonyueHHas npu pazaeneHuu 30% aneronutpuia rnocie 30 MUHYT
THIPOJIH32a
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Tabiuma 1

CpaBHeHMe XpoMaTOrpaMM IO NMOKa3aTeaIo '"BpeMs yaep:kuBaHus"

ALTHKOH Bpewms ynepxuBanust B HCCIIeI0BAHMH Bpewms yaepxuBaHust B KOHTPOJILHOM
THIpOJIM3aTa, min OTIBITE, Min
Pytun 4,017 4,047
JIroTeonun 9,610 9,763
Kgepuerun 10,040 10,147
AneruHuH 15,623 15,327

Janee onpeiersuii KOJMYECTBO arjJMKOHOB M MIMKO3KJIa PYTHHA MOCIE KaXJIO0To U3 Tie-
puoI0B THIpOIH3a. HanMeHblee KOIMYECTBO PyTHHA OCTACTCS TIOCIE 2 YacOB THAPOIN3a.
Ho u3-3a cHWxeHMs cOJepKaHUsl arIMKOHOB Iocie 1,5 4acoB TrUApONH3a ONTHUMATBHBIM
CJIeZlyeT PU3HATh THJPOIN3 B TeUeHHe | Yaca ¢ MeNbl0 MAaKCHMAIBHOTO COXPAHEHUs arie-
TUHUHA ¥ JroTeonnHa (puc. 3).

>¢ ——1IIOTEO0/INH
\\ anernHuH
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> ——pYTUH

> & &
v v v

30 60 90 120 150

Puc. 3. IameneHne copep’aHusl ariaMKOHOB M TTIMKO3U/1a PYTHHA ITOCIIE PA3IHIHbIX
MEPHOAOB THIPOIIH3a

CreyronyM 3TaroM Hallero MCCIIeIOBaHHs ObLIO TOJyYEHUE ONTHMAIBHON MOIBHK-
HOH (ha3el Ayt Gosee 4eTKoro pasaeneHus NUKoB. I 3Toro ObUIO MPEANPUHATO HCIIONb30-
BaHus 0,1% pacTBOpa YKCYCHOW KHCJIOTBI C YCTAHOBJIEHHEM TI'paJUeHTa, KOTOPHIN Mpea-
CTaBJIeH B Ta0I. 2.

Takum 00pa3om, B pe3ysibTaTe MPOBEICHHOTO aHAINW3a C YYETOM BBIIICYKa3aHHBIX
YCIIOBUH, MBI MOJMYYHJIM CIEAYIOUIyI0 Xpomarorpammy (puc.4). AHamu3upys KOTOpYIo,
NPUILIA K BBIBOIY, YTO MOPSAAOK BBIXO/A arJIMKOHOB HE HapyILIEeH, U3MEHEHUEM PacTBOPH-
TeJsl Mbl IOBJIMSUIM HAa BpeMsl YACP)KUBaHHS, B KOHEYHOM MTOT€ CPAaBHHUTEIILHBIM ITyTEM IO
MOKA3aTeNI0 «IUIOIAAb ITUKa» MBI ONPEAEIMIN BPEMS yIep KUBAHUS IS KayKIOTO ariIiKo-
Ha (Tabu. 3).
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Tabimma 2

OnTuMaJbHbIIT IrpagueHT AJisd pasaejJeHusi IMK0OB
Ha XpoMaTtorpamme

Bpewms ynepkuBaHus, CozeprxaHue pacTBOpHUTEILS,
min B %
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Puc. 4. XpomaTorpaMma npu UCIOJIb30BAHUU I'PaJUEHTa
Tab6muma 3
Bpewmst ynep:kuBaHus arJinKoHa
arJIMKOH Bpewmst yaepsxuBanusi, min
PyTHH 3,517
JIFOTEOINH 6,247
KBEpILIETHH 7,370
aneruHuH 20,733
3akiouenue

Tl'unponns praBoHOMIOB TOCTATOYHO MPOBOJAUTH B TeueHue 30 MuH, a He 2,5 yaca, 4TO
CYIIECTBEHHO CHU3HT 3aTPaThl B IPOU3BOJCTBEHHOM ITUKJIE TIOMYyYCHUS OHOJIOTHMYECKH aK-

THBHBIX BC€HICCTB — arJIMKOHOB q)HaBOHOI/I)Z[OB JIMCTBEB PaCTOPOIIIIN maTHUCTOH. Mcomb30-
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BaHUE JINCTHEB PACTOPOIIIH MATHUCTON BO3MOXKHO JUIsl TonydeHus Takux bAB, kak pyTuH,
JIIOTEOJIMH, KBEPILETHH, aneruHuH. [10100paH ONTHUMAJbHBIM BapUaHT JJIS aHAIN3a arid-
KOHHOTO COCTaBa rujpom3aTta Mmetojgom BOXKX.
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OPTIMIZATION OF FLAVONOID HYDROLYSIS IN THE MEDICINAL
VEGETABLE RAW MATERIAL "LEAVES OF SILYBUM MARIANUM"

N.V. Slovesnova, G.A. Noskov, A.Yu. Petrov, V.D. Tkhai

Ural State Medical University, Yekaterinburg, Russia,
saarge@mail.ru

This article reveals the optimization results of the study of the aglycon composition in
"Thistle Leaves" medicinal plant materials using the high performance of liquid chromatog-
raphy. We explain some possible simplification conditions at the stages of analysis: sample
preparation and separation.

It is known that thistle flavonoids tend to manifest high antioxidant activity and there-
fore have anti-inflammatory properties. Active ingredients (mainly silybin) also have a
hepatoprotective effect. They improve metabolic processes in a liver and accelerate the re-
generation of hepatocytes after an infectious or toxic effect. Medicinal preparations contain-
ing milk thistle flavonoids are widely used in the treatment of liver and spleen diseases, in-
flammation of the bile ducts and gallstone disease. At the same time for the selection of
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such biologically active substances only the fruits of Milk thistle are being used, while a
large part of the leaves remains waste [1].

The main goal of the research is to study the structure of milk thistle leaves flavonoids
after optimizing the hydrolysis process.

Experimental part

Plant material. Thistle leaves (Silybum marianum L.), the Asteraceae family (Composi-
tae), were used as an object of study. They were harvested by the Botanical Garden of the
Ural Branch of the Russian Academy of Sciences.

Acid hydrolysis of flavonoids was carried out by adding 20 ml of a 1 M freshly prepared
hydrochloric acid solution and 20 ml of isopropyl alcohol to the crushed vegetable raw ma-
terials, followed by heating in a flask under reflux on a water bath at 95 °C for 2.5 hours.[2]

During the process of hydrolysis samples were taken for the following analysis for the
presence of aglycones. According to that, samples were selected after 30 minutes, 1 hour,
1.5 hours, 2 hours and 2.5 hours.

The separation of flavonoid compounds and their hydrolysates by HPLC was carried out
on an Agilent 1220 infinity LC high performance liquid chromatograph with a VWD detec-
tor, with further computer processing of the experimental results. Chromatographic column
YMC-Pack ODS-A, 5.2 um, C18. Movable phase: A — water or acetic acid solution 0.1%,
B — acetonitrile 100%. The eluent feed rate was 1 ml / min, the sample volume was 20 pl.
The ratio of solvents in the eluent: at isocratic mode from 20 to 40% of acetonitrile were
used, at gradient - from 15 to 30% of acetonitrile during the analysis [2]/

Detection of substances was carried out in the UV area with a wavelength of 360 nm.
The substances were identified by retention time and UV spectra.

Discussing the results
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Pic. 1. Chromatogram received by separating 30% of acetonitrile after 30 minutes of hydrolysis
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Pic. 2. Separation comparison after 30 minutes of hydrolysis with samples where
a — luteolin, b — quercetin and ¢ — apeginin were added

The results received during the hydrolysis optimization process indicate that it is
30 minutes is enough to carry out the hydrolysis. 2.5 hours as described in the currently
available methods is unnecessary. We made such a conclusion basing on the results received
after 30 minute hydrolysis. On the chromatogram (Pic. 1.) we can notice appeared signals,
the retention time of which tells us that these are aglycones of flavonoids, namely rutin, lu-
teolin (Pic. 2).

Therefore, the “retention time” indicator in the control experiments for rutin is 4.047; lu-
teolin - 9,763; quercetin - 10,147; apeginin - 15.327. The received results were compared to
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the results of the chromatogram — analysis of the hydrolyzate (Table 1). We concluded that
there are aglycones in the analyzed sample (hydrolyzed): rutin, luteolin, quercetin, apeginin.

Thus 1 hour.
Table 1
Comparison of chromatograms in terms of "retention time"
Aglycone Retention time during the hy- Control experimept retention
drolysate study, min time, min

Rutin 4,017 4,047
Luteolin 9,610 9,763
Quercetin 10,040 10,147
Apeginin 15,623 15,327

Further the amount of aglycones and rutin glycoside was analized after each hydrolysis
period. The least amount of rutin remains after 2 hours of hydrolysis. But due to the agly-
cones decrease in the content after 1.5 hours of hydrolysis, 1 hour hydrolysis should be con-
sidered as enough in order to maximize the retention of apeginin and luteolin (Pic. 3).

—+—JIIOTEOJ/INH
\\ anermHuH
——KBEpLUETUH
L R R Eﬁ ——pPYTUH

30 60 90

Pic. 3. Variation of aglycones and rutin glycoside in the content after
different periods of hydrolysis

The next stage of this study was receiving the optimal movable phase for clearer separa-
tion of the peaks. It involved using a 0.1% solution of acetic acid with setting of a gradient
reflected in Table 2.

Table 2
Optimal gradient for separation of peaks in the chromatogram
Retention time, min Solvent content, %

15
3 20
10 25
15 30
30 30
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Pic. 4. Chromatogram with using the gradient

Thus, as a result of the analysis based on the above conditions we received the following
chromatogram (Pic. 4). Analyzing this chromatogram we came to the conclusion that the
order of aglycone release is not disrupted. By changing the solvent we affected the retention
time. Ultimately, the retention time for each aglycone using a comparative way on the “peak
area” indicator were determined (Table 3).

Table 3
Aglycone Retention time, min
Rutin 3,517
Luteolin 6,247
Quercetin 7,370
Apeginin 20,733

It is enough to hydrolyze the flavonoids for 30 minutes, and not 2.5 hours, which will
significantly reduce the costs in the production cycle of obtaining biologically active sub-
stances - aglycones of milk thistle flavonoids of milk thistle. The use of milk thistle leaves is
possible to obtain such biologically active substances as rutin, luteolin, quercetin, and ape-
ginin. The best option was chosen for the analysis of the hydrolyzate aglycon composition
by HPLC.
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N3ydeHo COBpEeMEHHOE COCTOSIHHE PBIHKA TIOKOKOPTUKOCTEPOUIHBIX CPEICTB IS
MECTHOTO IPUMEHEHUS] Ha IpUMeEpe PO3HUIHOTO (papManeBTHIEeCKOTO phiHKa CBep/IoB-
CKOM 001aCTH. Y CTAHOBJICHO, YTO OOJILIIMHCTBO KOMIIO3HUIIUHI BBINTYCKAIOTCS B BUJIE Kpe-
MOB WJIM Ma3ei, NpeHa3HAYEHHBIX IS HAHECEHUS UCKIIIOUYUTEIHLHO Ha KOXHBIC MOKPO-
BBl U HE MIpeAHa3HauYeHHBIX ISl HAHECEHUS Ha CIU3HUCThIE 000J0YKH, YTO CYIECTBEHHBIM
00pa3oM OCIIOXKHSET JICUCHUE MAIIUEHTOB C HEKOTOPHIMH (hOpMaMH CHCTEMHBIX 3a0osie-
BaHHﬁ, COIIPOBOXAAIOIIUXCA 3PO3HMBHO-A3BECHHBIMU MOPAXKCHUAMU CIIM3UCTBIX 060)10‘-161(
MOJIOCTH PTa | TIOTKHU.

Ienbro maHHOM pabOThI SBISETCS aHAIU3 MO JAHHBIM JUTEPATYPHBIX U OPHUIMATIBLHBIX
MCTOYHHUKOB TPYMIIBI MPENapaToB — TOMMYECKUX TIIFOKOKOPTUKOCTEPOUIOB JIsl YCTaHOBJIC-
HUSl HATHYHUS CHEIMATU3UPOBAHHBIX KOMIIO3UIIMN, Pa3pelIeHHBIX K IMPUMEHEHUIO MPHU Te-
panuu 3pO3UBHO-SI3BEHHBIX MMOPAKCHHUN TIOJIOCTH PTa U [VIOTKH.

3abosieBaHUS C IPO3MBHO-SI3BEHHBIM MOPAKEHUEM CIIM3UCTOM O0OJIOYKHU MOJIOCTH PTa H
TJIOTKH (aKaHTOJIUTHUCKAS My3bIpUaTKa, OyIIe3HbId eM(UTOM I, KPACHBIH IJIOCKHIA JIHIIAM,
rpaHyiemMaro3 Berenepa) SBISIOTCS MHBAUTMAU3UPYIONINMHA W 3HAYUTENHHO CHIDKAIOIIMMHA
Ka4yeCTBO H3HU OOJIbHBIX, YTO CBS3aHO, B NEPBYIO OYEPEib, C XPOHUYECKHUM XapaKTepOM
TeUYCHHUS 3a00JIeBaHNH, BEIPAXKCHHBIM O0JIEBEIM CHHJIPOMOM, 3aTPyIHSIONIUM YJIOBIETBOpE-
HUE YEIIOBEKOM IPOCTEUINX OHOCONHAILHBIX TMOTpeOHOCTEH (TIpHeM IHIH, HAIHUTKOB,
JIEKapCTBEHHBIX MPENapaToB B BUJE TAOIETOK IS MPOTIaThIBaHuA U T.11.) [1].

IToMuMO cHUCTEMHOI Tepanuu TIFOKOKOPTUKOCTEPOUIAMH BCE MAIIUEHTHI CTAKHBAKOTCS
C HEOOXOAMMOCTBHIO MECTHOTO JICUSHHUS, TTPUBOISAINETO K CHIKEHHIO BOCIIAICHHUS, YCKOpe-
HUIO PETeHepaIiH U CHATHIO OOJIEBBIX OMIYIICHUH B MECTE JIOKATH3AIHA DPO3UH.
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Ha coBpemeHHOM (apMaleBTHYECKOM pPBIHKE TOMWYECKHE TIIIOKOKOPTHKOCTEPOUIBI
npenctasieHsl B rpynmne D07 «Koptukoctepouasl Aiis jiedeHus] 3a00eBaHUN KOXU IS
Hapy»KHOTO IPUMEHEHUA», COIEPIKaIIIei, B CBOIO O4epeib, 4 MOATPYIIIbI, TAKHUE KaK:

DO7A T'110KOKOPTUKOUABL;

DO07B I'moKoKOpTUKOUIEI B KOMOWHAITNN C aHTHUCETITHKAMHU;

D07C I'moKOKOPTUKOHUIBI B KOMOMHAIIUY C aHTHOMOTHKAMU;

DO07X I'moKOKOPTHKOHUIBI B KOMOWHAIINY C IPYTHMH TIperaparamu [2].

Camu AeHCTBYIOLINE BELIECTBA — TIIFOKOKOPTUKOUABI PACIPENENSIOT 10 CTEIIEHH aKTHB-
HOCTH (c/1a00aKTHBHBIC, YMEPEHHO aKTHUBHBIC M aKTHUBHBIE) B 3aBUCHMOCTH OT BBIP@YKEHHOTO
(dapmakosoruueckoro 3¢dexra. Haubonee oOMIMpHO U3 mpenapaTtoB ¢ HU3KOM (cadoii) ak-
TUBHOCTBIO Ha PHIHKE MPEJCTAaBIEH TMAPOKOPTU30H — 17 TOProBBIX HAMMEHOBaHMH (B BHJIE
1% mapy>xHo# Maszu, 0,5% rnasnoit ma3u u 0,1% kpema). Ha Teppurtopun r. ExkarepunOypra
JAaHHOE MEXIyHapoJHOe HemaTeHToBaHHOe HanmeHoBaHne (MHH) BcTpeuaercs Gonee uem B
MOJIOBMHE anTekK (110 TaHHBIM eHTpa (hapMarieBTrnaeckoit nHpopmaruu YpdO) [3].

B rpynne DO7AB — «['MOKOKOPTUKOHUIBI ¢ YMEPEHHOH aKTHMBHOCTBHIO» HauOOIIbIIee
KOJIMYECTBO TOPTOBBIX HAMMEHOBaHUI — 6 — 3apeructpupoBano st MHH kioberas3oH, BbI-
nyckaemoro B Buze 0,5% ma3u uiu kpema B acoBkax 1o 15 wiu 25 r. [3].

I'pymma DO7AC — «I TIOKOKOPTHKOHUIBI ¢ BHICOKOW aKTUBHOCTBIO» HanOoOJIee IMHUPOKO
npencrasieHa nsymsi MHH — Geramerasonom u ¢uyornuHosnoHa anenorugoM [3]. Crout
OTMETHTh, YTO IMOJAABIIIONIEe OONBLUIMHCTBO anTeK I. ExkarepuHOypra pacrmonaraior AaH-
HeiMd MHH B Buzne npenaparos 3apyOeXHBIX (GUPM-IIPOU3BOIUTENEH, B TO BpEMsI KaK OTe-
YECTBEHHBIC KOMITO3UIHH, coAepxarue 3T MHH nipencraBnensr meHee ueM B 1,5% anrexk.
Taxk, nanpumep, beramerazon (Ma3p 17151 HapyxkHoro npumenerus 0.05 % 30 r ty6a) Bep-
tekc AO, 1. Cankr-IletepOypr Poccus MoxkHO TIproOpecTH TONBKO B 2 anTekax r. Exare-
puHOypra, a berameraszon (kpem ans HapyskHoro npumenenus 0.5 % 1 wr ty6a 30 r) Bep-
tekc AO, r. Cankr-IlerepOypr Poccus — Tompko B 6 antekax. B ato e Bpems, bemoxepm
(xpem Hapyx. 0,05% 15,0) BEJIVIIO, JlekapctBa 1 kocMmeTHka 1.1. — Pecybnmka XopBa-
Tus Betpeuaercs B 118 anrekax, Lenecronepm-B (kpem Hapyxk. 0,1% 15,0 Ty6.) Hlepunr-
[Mnay Jlabo H.B. — benbrus — B 226 antekax. CTOUT TakKe OTMETHTB, YTO CTOUMOCTH TIpe-
MapaToB OTEYECTBEHHOTO M UMITOPTHOTO ITPOU3BOJICTBA CYIIIECTBECHHO pPa3IndaroTcs [4].

IIpu aHanm3e cocTaBOB BCIIOMOTATEIbHBIX BEIIECTB KOMITO3UIIMM, COAEPIKAIINX TITFOKO-
KOPTHUKOCTEPOUB! YCTAaHOBJICHO, YTO B OOJBLIMHCTBE Ma3eil B COCTaB BKJIIOYCH >KUIKHUMA
W/uny OeNbIit MATKUH mapadwH, MIeInHBIA BOCK, BazelnH [3]. Mcnoas30BaHHe TAKMX KOM-
TIOHEHTOB OCHOBBI OOYCJIOBIEHO XMMHYECKUMH CBOWCTBAMM AEHCTBYIOIIETO BEIIECTBA, a
TaKXe HeOOXOJMMOCTHIO PABHOMEPHOI'O paclpesesieH!sl Ma3u 10 MOBEPXHOCTH Koxu. Jlo-
MOJTHUTENILHO OCHOBA BBIMIOJHSET CMATYAIONIYIO (DYHKIIHIO.

B cocraBax KpemMoOB C IIIFOKOKOPTHKOCTPOMJAMH BCIIOMOTaTeIbHBIMH BEIIECTBAMU Ya-
1I€ BCETO BBICTYNAIOT Ba3€JIMH, [IPONMIICHIVINKOIb, NapaduH KUAKUNA, BBICOKOMOJIEKYIIAP-
HbI€ CIIUPTHI, TAKUE KaK IIETOCTEAPHIIOBBIA CIIMPT CTEAPUHOBBINA cupT [3].

Taxkum 00pa3oM, NPUBEICHHBIC BBIIIE JaHHBIE CBUICTENBCTBYIOT O TOM, YTO TOIMYE-
cKoe (MECTHOE) JIeUeHHE IPO3UBHO-SI3BEHHBIX MOPAKEHUHN, PACTIONIOKEHHBIX Ha CIU3UCTHIX
000J104YKax CYLIECTBEHHO 3aTPyAHEHO IO MPUYMHE HE TOJBKO HEYJ00CTBa HAHECCHMS Ma-
3W/KPEMBI/TIACTHI Ha CIIM3UCTYIO PTa U TJIIOTKH, HO M B CBSI3W ¢ HU3KOW aATe3WBHOM CIIOCOO-
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HOCTBIO MMEIOIIUXCSI JICKAPCTBEHHBIX KoMIo3uliui. [lonasistomiee OOJBITMHCTBO KOMIIO-
3UIUHA ¢ TIIOKOKOPTUKOCTEPOUAMU B COOTBETCTBUU ¢ O(PUIUATBHBIMA WHCTPYKIUSAMH IO
MPUMEHEHUIO HE TpeHa3HAUCHbI K HAHECEHUIO Ha CJIM3MCTHIC, JOCTATOYHO YacTO MPOU3BO-
JIATCS C UCTIOJIh30BAHUEM JUMOMUIBHBIX (Ma31) WIN SMYJILCUOHHBIX (KpeMa) OCHOB, HE 00-
JAJAIONINX CBOMCTBAMHU aATe3WH K CIM3UCTON 000JIOUKE IMOJIOCTH PTa U TIOTKU. g pas-
BUTHS MHHUMAIBHOTO (hapMakosoruueckoro 3¢ ¢dexra 60JbHbIE BEIHYKICHB MEXaHUYCCKH
(bUKCHPOBAThH ANIIIMKAIMIO Mpernapara ¢ MOMOIILI0 MEPEBA30UHBIX (MapieBble CalETKH)
WM TUTUEHUYECKHUX (BaTHBIC JUCKH) CPEICTB. [IpuHUMAas BO BHHUMAaHHUE TSKECTh TECUCHUS
3200JICBAaHUH, COMPOBOXKIAIOIIMXCS SPO3UBHO-SI3BEHHBIMU TMOPAKCHUSMHU TOJIOCTH PTa H
TJIOTKH, & TaKXKe MOJHOE OTCYTCTBUE Ha (papMareBTHYECKOM PhIHKE KOMIIO3UIHIA, 00ana-
IOLIUX CBOMCTBAMHM aJI'€3MH K CIIM3UCTOM PTa U TNIOTKH, pa3paboTka aJAre3uBHbIX (opM, co-
JIEpKAIUX TIIOKOKOPTHKOCTEPOUIbI TPEICTABIACTCS BEChMa MEPCICKTHBHBIM HarpaBlie-
HUEM Pa3BHUTHUS TOMMYECKUX JICKAPCTBEHHBIX (HhOpM.
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The current state of the market of glucocorticoids for topical administration for ex-
ample of the pharmaceutical market of the Sverdlovsk region is studied. It was found that
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most of the compositions are available in the form of creams or ointments intended for
application exclusively to the skin and not intended for application to the mucous mem-
branes, which significantly complicates the treatment of patients with some forms of sys-
temic diseases accompanied by erosive-ulcerative lesions the mucous membranes oral
cavity and pharynx.

Diseases with erosive and ulcerative lesions of the mucous membrane of the oral cavity
and pharynx (acantholytic pemphigus, bullous pemphigoid, lichen planus, Wegener's granu-
lomatosis) are disabling and significantly reduce the quality of life of patients, which is pri-
marily associated with the chronic nature of the course of the disease, expressed pain a syn-
drome that makes it difficult for a person to satisfy the simplest biosocial needs (food,
drinks, medications in the form of tablets for swallowing, etc.) [1].

Topical (local) treatment of erosive and ulcerative lesions located on the mucous mem-
branes is significantly difficult due to not only the inconvenience of applying ointment /
cream / paste to the mucous membranes of the mouth and pharynx, but also due to the low
adhesive ability of the available medicinal compositions. The vast majority of compositions
with glucocorticosteroids in accordance with official instructions for use are not intended for
application to mucous membranes, they are often made using lipophilic (ointment) or emul-
sion (cream) bases that do not have adhesion to the mucous membrane of the oral cavity and
pharynx. To develop a minimal pharmacological effect, patients are forced to mechanically
fix the application of the drug using dressings (gauze napkins) or hygienic (cotton pads)
means. Taking into account the severity of the course of diseases accompanied by erosive-
ulcerative lesions of the oral cavity and pharynx, as well as the complete absence on the
pharmaceutical market of compositions having adhesion properties to the oral mucosa and
pharynx, the development of adhesive forms containing glucocorticosteroids seems to be a
very promising direction for the development of topical dosage forms.
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B crarbe npencTaBieHbl pe3ysibTaThl aHAIM3a PEPOPMBI CHCTEMBI 31paBOOXAHCHUS Y 3-
Oexucrana. llpoananu3upoBaHbl MPOOJIEMBI, BO3HHUKAIONIME MPH MPOBEACHUUA TaKUX pe-
¢opM, ompeneneHsl OCHOBHBIE (DaKTOpPBI, BIUSIONINE HA CTPATETHUIO PAa3BUTHS CHCTEMBI
3IIpaBOOXPaHEHUs Y30eKUCTaHa.

ITocnme oOpeTeHns HE3aBHCHMOCTH B Y30ekncTane pedopMuUpOBaHHE CHUCTEMEBI 37pa-
BOOXPaHEHUS OCYIIECTBIISIOCH TIOJTAMHO C YYETOM BBICOKOH 3HaYMMOCTH CEKTOpa B Ka-
yecTBe (PaKTOpa COLMANBHOM 3alIUThl HACETICHHUS U OBUIO CBSI3aHO C U3MEHEHHEM CTPYK-
Typbl cucTeMbl. OXapakTepHu30BaTh MPOBOAMMBIE O HACTOSIIETO BpeMeHH pedopmbl B
Y36ekncTaHe MOXHO KaK «KOpEHHOE pe)OPMHUPOBAHHE CHCTEMBI 3/IPaBOOXPAHECHHUS», YTO
MO/Ipa3yMeBaeT, B MEPBYIO Ouepesb, U3MEHEHUE CTPYKTYphl cucTeMbl. Cpear OCHOBHBIX
HaIpaBJICHUI Pa3BUTHUS 3PaBOOXPAHEHUS IEPBOOYEPEIHBIM SIBISUIOCH PA3BUTHE TIEPBUY-
HOTO 3B€HA B OKa3aHWH MEIUIIMHCKOM IMOMOIIN HACENCHHIO. 3a KOPOTKUH CPOK MPH OCY-
HIeCTBICHUH peQopMHUpPOBaHUs ObUI 3alylleH NPOEKT «310poBbe-1», «310poBBE-2»
«3mopoBbe-3» [1, 2, 3]. [lepBbie 2 npoekTa ObLTH HaNpaBIeHBl Ha Pa3BHTHE MEPBUYHOTO
3B€Ha B OCHOBHOM B CEJIbCKON MECTHOCTH (CeThCKHE BpaueOHbBIE MyHKTHI, IIEHTPAIbHBIC
paiionnble OonpHUIBI). Haunnas ¢ 2015 roma B pamkax mpoekTa «310poBbe-3» Hadaiu
OCHAaIIaTh TOPOACKHE CEMEWHbIE MOJUKIMHUKH, LEHTPAIbHYI0 MHOTONPO(HIBHYIO TOJH-
KIIMHUKY H IEHTPaJbHYI0 TOPOJICKYI0 OOJIBHUILY. 3a YeThIpe rojia peaan3alun 3TOTO Mpo-
eKTa CYIIECTBEHHO YKpeIUIeHa MaTepualbHO-TeXHHUYecKass 0a3a JedeOHo-mpoduiIak-
TUYECKHUX YUPEKACHUHU, YUPEKACHUSI OCHALICHBI HOBBIM COBPEMEHHBIM 00OPYAOBaHUEM,
BHEAPSAIOTCA BBICOKOTEXHOJIOTMUHbIE BUAbl MeIuUUHCKOM momouu. Ecnu B 2015 rogy
001Iast cyMMa IMOCTaBKA MEIUIIMHCKAX 000PYIOBAHMH COCTABISLIO 65,2 MIIH CyMOB, TO B
2018 romy ato cocraBuio 330,0 cym. Ha cTpouTensCcTBO M pEeKOHCTPYKLUA U KaUTallb-
HBII PEeMOHT OOBEKTOB TOPOICKOTO METUIIMHCKOTO OOBEIWHEHHUs 32 3 ToAa BBIIEICHO
okoio 8,7 muix cym (1 mma. USD). C 2018 roma B pamkax ['ocymapcTtBennort MaBecTuIm-
OHHOU IIporpaMMe HavajioCh CTPOUTEIHCTBO HOBOTO 31aHuI Ne 5 ceMeitHOM MOTUKITHHUKH
Ha cymmy 5,1 mun cym (600 teic. USD). Yinyumminock ycnoBusi TpyAa MEIULMHCKOIO
nepcoHana, ¢ 2015 roma ypenuuuinachk cpelHss 3apa0OTHas IUIaTa B MIEPBUYHOM 3BEHE Ha
2,5 pa3a. OTMeuaeTcs aKTHBU3AIUS NMATPOHAKHOU CITYXKOBI, TyTEM COBEPIICHCTBOBAHUS
3HaHWH MATPOHAKHBIX MEIWLUMHCKUX CECTEP M YYacTKOBBIX Bpauei o0mero mpoguis.
OnHUM W3 OCHOBHBIX 3a/lad peOpMUPOBAHUS 3PABOOXPAHEHUS SBISIOTCS yKPETUICHUE
3I0POBbsI HACEJIEHUS, MOBHIIIEHNE JOCTYTHOCTH M Ka4eCcTBa MEIUITMHCKON TTOMOIIH Tep-
BUYHOTO 3BE€HA 3/IpaBOOXPaHEHMUS.
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AKTyaJIbHOCTh TPOOJIEMBI KaueCTBa U JIOCTYIMHOCTH OKAa3aHUs MEIUIIMHCKON MOMOIIH
erie 0oJiee BO3pacTaeT B YCIOBUAX pehOpMUPOBAHUS 3APABOOXPAHCHHS, TaK KaK OHA OTpa-
)KaeT 3PPEKTUBHOCTh MPOBOAUMBIX pedopm. OrieHka KayecTBa M JOCTYIMHOCTH OKa3aHHs
MEMIIMHCKOM MMOMOIIY Ha YPOBHE €€ MEPBUYHOTO 3BEHA — YYaCTKOBOU CITYKOBI, SBISICTCS
Ba)XKHBIM MOMEHTOM B YCJIOBUSIX COBPEMEHHOTO 3/IpaBOOXpaHeHus. B xoxe mposeneHus pe-
(hopMHUPOBAHUS 3IPABOOXPAHCHHSI 0XKUIACTCS MOBBICUTE MPECTHK Bpadel o01mero mpoduis
(BOII) u narpoHa)xHOW MEJCECTPhI, OHOBPEMEHHO MOBLICHB MX OTBETCTBEHHOCTH 3a CO-
CTOSIHUE 37I0POBbS 00CTYKUBAEMOTO HACEIICHMSL.

Jl1st MOTHOTO TIPEACTABICHHSI O POJIU TPOBOAUMBIX peopM B 3MpaBOOXpaHEHUU B TI0-
BBIIIICHUH KAa4eCTBA M JOCTYMHOCTH MEIUITMHCKON MOMOIIM HACEJIICHUIO Ha YPOBHE y4acT-
KOBOM CITy>KObI OBLTO TIPOBEICHO aHKETUPOBAHKUE CPEAM COTPYAHUKOB YYaCTKOBOU CITy KOBI
1 00CITy’KUBAEMOTO UMM HaceleHus. M3ydeHo MHeHHE HACEICHHS, CIICITHAINCTOB YYacTKO-
BOH CITy>KOBbI B CEMEHHBIX MOTUKINHUKAX U B IIEHTPATBHON TOPOACKOI OOJIBHUIIE O TIPOBO-
JTUMBIX pedopMax B 3[paBOOXPAHEHUH, O BIUSHUHM HA KAY€CTBO U JAOCTYITHOCTh MEIUIIMH-
CKOH TIOMOIIIY, a TaKXe O MpoOiieMax, KOTOpble BOSHUKAIOT B XOJIe ero peanu3anuu. B cre-
HaJIBHO pa3pabOTaHHBIC aHKETHI OBUTM BKIFOUEHBI BOIMIPOCHI JUISI CIIEITHAIMCTOB YYacTKO-
BO# ciy:x0bl. BeiOopka Obuia ciydaiiHas W oxBaThiia 67 Bpaueil oOmel npakrtuku, 29 na-
TPOHAXKHBIX MEACECTEP, UTO cocTaBmiIo 53,5% 0T 001iero ynciaa CoTpyIHUKOB Y4aCTKOBOI
CIy’kOBI. B amkeTy, pa3paOoTaHHYIO JJI1 HACEICHHsI, OBLUTH BKIIIOUEHBI BOIIPOCHI TI0 Peaji-
3al[u¥ IPOBOAMMBIX pedopM B 3l[paBoOXpaHeHUN. B aHkeTHpoBanuu yuactBoBasio 120 ge-
noBek. Ha Bompoc: «Kak BBl cunTaere, MOBIHSIIA JIM peaiu3aius peopMbl B 3ApaBOOXpa-
HEHHMH Ha Ka4eCcTBO OKa3kIBacMou Bamm Megummuckoit momonu?» — 51,4+8,4% oTBeTnim,
YTO KaueCTBO YIyUIIUIOCh, 42,948 4% — He U3MEHIIIOCH, 5,7+3,9% — yXyaIIIIOCh.

Cpenu npo0OieM, BOSHHKAIOIIUX B XOJI€ PEaM3alluy MPOBOJIUMBIX pedopM B 3/1paBo-
oxpaneHnu 91,4+4,7% onpomennsix BOII 1 naTpoHa)XHBIX MEICECTEP OTMETHIIN yBEJINYE-
HHEe o0bema mokyMmMeHTamww, 82,8+5,9% — HemocTaToyHOE KOJIMYECTBO HHQOpMAITHH,
22,8+7,1% OTMETHIIH, YTO HUKAKUX MPOOJIEM HE HMCIBITHIBAIOT. [10J0KUTEILHBIM MOMEH-
TOM B xone peanm3anmu pedopMm 83,8+6,4% pECHOHICHTOB CUUTAIOT POCT JOXOJIOB,
54,348,4% - pocT OTBETCTBEHHOCTH K CBoel padore, 20,0+6,7% — ymyulieHne MaTepratb-
Ho-Texuuueckon 6aspr JIITY, 17,1+6,3% — mOBLIIIEHNHE KAYECTBA MEIMIIMHCKONW ITOMOIIIM.
Peanuzanus npoBOAMMEIX PeOpPM MOMONKET PEIIUThH OCHOBHBIC MIPOOJIEMBI B 3/IpaBOOXpa-
HeHUn cumtatoT 57,1£8,4% onpomeHHbx, 42,9+8,4% — He pemuT OCHOBHBIX IMPOOIIEM
3npaBooxpaHeHrs. HacemeHne omeHMBAET Ka4eCTBO MEIUITMHCKOTO OOCITY KHBaHUS CIICITY-
oM obpazom: 41,7+4,5% pecrnoHIeHTOB OTBETHIIN, YTO CKopee xopoiuee, 33,3+4,3% —
ckopee 1ioxoe, 10,0+2,7% pecroHIeHTOB CUNTAIOT, YTO KA4eCTBO MEIUITMHCKOTO O0CITy-
XKuUBaHUA xoporiee. O pearn3anuy TPOBOAUMBIX pehopM B 3paBOOXpaHEHUH HHHOPMHUPO-
BaHbI 600,7+4,3% omnpomenHbix xuteneid. Ha Bompoc: «Kak m3MeHHIOCH Ka4ecTBO U JIO-
CTYITHOCTh MEIUIIMHCKOTO OOCTYXKHBaHMs B TOPOJEC C MOMEHTA peaM3aliy MTPOBOJIUMBIX
pedopm B 3apaBooxpaHeHHn?» — 24,24+3,9% pecroHAeHTOB OTBEYAIOT, YTO YPOBEHDb Kade-
CTBa M JIOCTYITHOCTH MEIUIIMHCKON MOMOIIY MOBBICHIINCE, 44,2+4,5% — He usmenmicsa. Ot
peanu3auuy NpoBOaUMBIX pedopm 78,3+3,8% pecroHIeHTOB 0XKHUAAIOT MOBBILICHUS Kayde-
CTBa U JNOCTYNHOCTU MEIULMHCKONU momoru, 68,3+4,2% — nosBieHUs COBPEMEHHOIO Jua-
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THOCTHYECKOTO o0opynoBanusi, 52,544,5% — OXHIOAIOT MOBBILEHUS KBaJU(PUKALUU
Mennepconana, 11,7£2,9% cuuTaroT, 9TO HA KaKMX IOJOKUTEIHHBIX M3MEHEHUH HE TIpO-
W30MJET.

Ecnu B pamkax peanmzalud OPOEKTOB «310poBbe-1 M 2)» BCe CHIIBI MPOBOAMMBIX pe-
¢opM ObUIM HampaBiIEHBl HAa Pa3BUTHE NEPBUYHONH MEIMKO-CAHUTAPHON MOMOIIM B CEJb-
ckux mectHocTax (CBII, LIPB), To ¢ 2014 roma mapayenbHO C IPYTUMH OTpacisIMH Hada-
Jlach OCHaIlleHHe NepBUYHOro 3BeHa ropoackux JIITY. Kpome Toro, Haunnas ¢ 2018 roga mo
[locranosnenuto [Ipesnnenra Pecryonukn Y3o6ekucran ot 7.11.2018 r. «O Mepax mo ycu-
JICHUI0 MaTepUaJIbHOIO CTUMYJIMPOBAaHHS PaOOTHMKOB TIOCYNApCTBEHHBIX MEAUIUHCKHX
YUPEKACHUH U OPraHOB YNPABICHUS 3APABOOXPAHEHUEM» TTOBBICHIIN 3apabOTHYIO TUIATY C
1 nexadbps 2018 roga — B 1,2 pasa, ¢ 1 ampenst 2019 roga — B 1,15 pa3za u ¢ utonst 2019 roga
CHCTEMY OIUIAThl TPyAa MEIUKOB U (hapMaleBTOB EPECMOTPSAT, B LENAX JaJbHEHIIEro co-
BEPLICHCTBOBAaHUS CHCTEMBI OIUIATBl Tpyla. B ropoje ymydmmiuch mokazarenud padoThI
amMOyJIaTOPHO-NIOJIMKIMHUYECKOTO 3BeHA, YBEIMYMIACh JO0JIS MOCEUICHNI MeIpaOoTHUKaMU
MAlMEHTOB HA OMY, OCOOCHHO MaTPOHAXHBIX MEACECTEP, YMEHBIIMIOCH YUCIO BBI30BOB
«CKOpO¥ METUITMHCKOH MOMOIII». Bc€ 3T0 TOBOPHUT O TOBBIMIEHUN 3P HEKTHBHOCTH Pado-
ThI JAHHBIX CITYyXkO.

dopMupoBaHrEe NaJbHEHIIEH CTpaTerny pa3BUTHs 3ApaBOOXpaHEeHHs OyAeT ompene-
JSIThCS. MUPOBBIMU TEHICHLMSIMY U BHYTPEHHUMH (DAKTOpaMH, TAKUMHU Kak aeMorpadude-
CKasg cuTyanus (CTapeHHe HAceJeHHs), BHEIAPEHUE HOBEHIIUX MEIUIIMHCKUX TEXHOJOTH,
POCT OIarocoCTOSHUSI HACEJICHUsI M CMEHA OKHJIAHWH NOTpeOHuTeNIell MeUIMHCKIX YCIIYT.
JlaHHBIEC TEHAEHIIMU MPEIbSBISIOT IPUHIMITNAIBLHO HOBBIE TpeOOBaHUs K (opMaM OpraHu-
3aluy 1 (QUHAHCHPOBAHMS 3/[PaBOOXPAHEHHSL.

[Ipu sTOM KITIO4EBOI 3aaueii ABIsieTCSl BEIOOP TaKOW MOJIENHU 3ApaBOOXPaHEHHsI, KOTO-
past MO3BOJIUT (OPMHUPOBATH aJEKBATHbIE WCTOYHUKU (PMHAHCHPOBAHHS U OAHOBPEMEHHO
o0ecreuynTs peanbHyI0 JOCTYIIHOCTh M KaueCTBO MEIUIIMHCKOM IIOMOIIM AJISI BCEX CIIOEB
HaceJleHHsl.
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oM Hykycckoro memunmackoro ooweawHeHms. Maructp ¢ 2010 roga. O6macts MoUx
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HAaY4YHBIX MHTCPECOB BKIIIOYACT BHCAPCHUC HOBBIX NMOAXOJ0B B OpraHu3alvu 3ApaBOOXpa-
HCHU Ha IICPBUYHOM 3BCHE.

THE RESULTS OF STUDYING THE QUALITY AND ACCESSIBILITY
OF PRIMARY HEALTH CARE

J.M. Tarikhov, B.M. Daljanov, O.I. Hwang

Nukus city medical Association, Nukus, Uzbekistan
hoi8@yandex.ru

The urgency of the problem of quality and availability of health care is even more in-
creasing in the context of health care reform, as it reflects the effectiveness of the reforms.
Assessment of the quality and availability of medical care at the level of its primary link —
the district service, is an important point in modern health care. In the course of health care
reform it is expected to increase the prestige of General practitioners (GPS) To fully under-
stand the role of the reforms in health care in improving the quality and accessibility of
medical care at the level of the district service, a survey was conducted among the employ-
ees of the district service and the population served by them. The opinion of the population,
specialists of district service in family polyclinics and in the Central city hospital on the re-
forms in health care, the impact on the quality and availability of medical care, as well as
the problems that arise in the course of its implementation. And nurses, while increasing
their responsibility for the health of the population served.

The formation of the future health development strategy will be determined by global
trends and internal factors, such as the demographic situation (population aging), the intro-
duction of new medical technologies, the growth of the population's well-being and chang-
ing expectations of consumers of medical services. These trends impose fundamentally new
requirements for the forms of organization and financing of health care.

At the same time, the key task is to choose a model of health care that will form ade-
quate sources of funding and at the same time ensure the real availability and quality of
health care for all segments of the population.
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new approaches in the organization of health care at the primary level.

CYJIEBHO-MEJUIIMHCKASI OLIEHKA JE®EKTOB OKA3AHMUSI
MEJULMHCKO# IOMOLIH ITPY MMOJOCTHBIX ONEPALIMSIX

O.U. XBan, ®.M. [I:xadapos, A.A. AXxpapos

Pecnybauxanckuii HQyUHO-RPAKMUYECKUIL UEHMD CYOeOHO-MeOUUUHCKO IKCHEPpmMU3bl
Munucmepcmea 30pasooxpanenus Pecnyonuxku Y3oekucman, Tawkenm, Y3oexucman
hoiS@yandex.ru

Pabora mocesieHa (HOpPMUPOBAHUIO PEKOMEHJAIMM M Ieliel pa3pabOTKH €IUHOTO
MOJIX0/Ia K OIICHKE CTEMEHH TSHKECTH, a TAKXKE JIJIsl BHECEHHS TOMOJHEHUIN B MPaBUIIa Ompe-
JICTICHUsI CTENICHU TSDKECTH Bpela 370POBBIO MPH OCTABJICHHS MHOPOIHBIX TeJ B OPIOIIHOM
IIOJIOCTH IIPU OIICPALMOHHBIX BMEIIATCIILCTBAX

StporeHust Kak TepMHH (OT TPEUECKOro iatros — Bpau + genes — HOPOXKIAIOIIUI) ObLI
npemtoxker O. bymke (1925) u P. Jlypus (1935) mis ncuxoreHHbIX 00ie3HEH, BO3HUKATO-
IIMX OT HEOCTOPOKHOTO BhICKa3biBaHMs Bpaua. CormacHo MKb-10 «arporenun — 3To J1ro-
Oble HexemaTelbHbIe WK HeOJIaronpusTHBIE MOCIEICTBHS NPOPHIAKTHUECKUX, TUATHOCTH-
YECKHX U JICUEOHBIX BMEIIATENILCTB, KOTOPhIE IPUBOAAT K HApyIIEHUIO (QYHKLIUI OpraHu3-
Ma, OTPaHMYEHHIO MPHUBBIYHON JEATENbHOCTH, WHBAJIUIN3ALMU U CMEPTH». YKa3aHHBIE
MOCJIEJCTBUSL MOTYT OBITh M PE3yJIbTATOM BpadeOHBIX omMOOK. OJHAKO OTOXKIECTBISTH BO
BCEX CIIydasx STPOTCHMIO W BpaueOHYIO OMIMOKY HUKaK Henb3s. FOpuandecku sSTpOreHuio
MOYKHO KBaJTH(UIMPOBATH, KOT/A B JCHCTBHUIX Bpaya OOHAPYKMBAIOTCS DJIEMEHTHI XallaT-
HOCTH, HEBHUMATEJILHOCTH, HEOPEKHOCTH MM MEIMIIMHCKOTO HEeBeXecTBa. B To ke Bpems
ATPOTEHUSI SBIISIETCS IOCTOSIHHBIM CITyTHUKOM BpaueOHON AESTEIIbHOCTH.

Cry4aiiHOe OCTaBJICHHE MHOPOIHBIX TEJl BO BPEMS IOJIOCTHBIX ONEPALUil OTHOCUTCS K
caMoll TparuvHOW ATPOTEHHH, W MPOPHUIAKTHKA €€ JO0 CHUX IMOp OCTAeTCs aKTyalbHOW U B
XUPYPTUH, U B CMEKHBIX CllelManbHOCTAX. CooOLeHns 00 3TOM BHE SITPOr€HUN HEMHOTO-
gucieHasl [1-17]. CormacHo maHHBIM M3Y4YeHHOW JduTepaTypsl Ha 1998 roa omybankoBaHO
863 cirydast ocTaBIeHUs] HHOPOAHBIX TeJl TIPY BHIMOJIHEHUH MOJIOCTHBIX onepariuii [13].

UccnenoBarensm A.®. BnacoBy, B.B. IlneueBy u H.I'. ['ataynnuny ynanocb coOpath
OTPOMHBINA KIMHUYECKUH MaTepuai, BKIIOYAIUKA 226 HaONIONEHUH WHOPOIHBIX TeT,
OCTaBJICHHBIX B IIOJIOCTSX, MATKUX TKAHIX U MOJIBIX OpraHax.
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[Mo-BumumMoMy, 3HAYUTEIHLHOE KOJUYECTBO CIY4YacB OCTABIICHUS WHOPOJIHBIX TEN B
OpIOITHOM MMOJOCTH HE TOMAIaeT B CTATUCTUICCKUHN YIET U OCTACTCs HE OIMyOJMKOBaHHEIM.
00 sToM cBHIETENBbCTBYET caenytomuii Gakt. B 1923 roay anrnuiickuit xupypr Cl. White
obOparuics ¢ mpock00it k 90 xupypram, COOOIIUTH O CIy4asiX OCTaBJICHUS WHOPOIHBIX TEI
MIpH omepalusax B OPIOMIHON nojaocTu. HecMOTpst Ha TapaHTHH aHOHUMHOCTH, OTBETHI OBLTH
MOJTy9IeHBI JTUIIb OT 39 Xupypros [2]. I1o MOHATHEIM IpUYHHAM Bpadll HEOXOTHO COOOIIAIOT
0 TaKHX MPOUCHICCTBUSIX.

WHTpaonepamoHHbie HHOPOJHBIE TeJa MOPOXKIAIOT U IOPUINYECKHE MTPOOIEMBI, KOTO-
pble 0COOEHHO 00OCTPHIINCH B CBSI3H C ITEPEX0J0M Ha PHIHOYHBIEC OTHOIICHUS M CTPAXOBYIO
MEIMIINHY.

B nmy0Onukanusx yarie Bcero coo0IaeTcs O CIy4YailHO OCTaBJICHHBIX MapiieBbIX IIApH-
Kax, caiipeTkax, TaMIIOHAX, peKe XUPYPrUICCKUX WHCTPYMEHTax. [10 MHEHUIO pa3IMdHbBIX
aBTOPOB, NMPUYMHAMH OCTABJICHUS WHOPOJHBIX TEJ B OPIOIIHON IOJOCTH BO BpeMs orepa-
WU SIBJISIOTCS: CJIOXHAs MPOJOJDKUTENBHAS Olepallysi, Pa3BUTHE IPaMaTHYEeCKON CHTya-
[IWY, Yallle CBS3aHHOHN C BHE3AITHBIM HEKOHTPOIUPYEMBIM KPOBOTEUCHHEM, OECTIOKOHCTBO
MaIeHTa Ha OMEPAIMOHHOM CTOJIE B pe3yJIbTaTe MMOBEPXHOCTHOTO HAPKO3a, HU3Kasl KBaJIH-
(dukaius Xupypra M OmeparMoOHHON CECTPhI, NMEPEyTOMIICHHUE ONEpallMOHHONW OpUrajanl U
OTCYTCTBHE JIOJDKHOTO OPTaHM3AIIMOHHOTO OOECIIEYEeHHUs BBITIOJHEHHS ONEPaTUBHOTO BMe-
martenbeTBa [4, 6, 8, 9, 16].

[IpakTHuecku Bce NMPeAMEThI, UMEIOIINE HEMOCPEICTBEHHOE OTHOIICHHUE K BBITIOJTHEHUIO
orepalyu, MOXKET IMOCTHYh TeUaibHas Cyp0a "3a0bIToro nHopoaHoro Tena". Croia OTHO-
CATCS KaK IIeJIbIe MPEeIMEThI, TaK U WX YacTU - OOPE3KH HUTEH, MepuaTok, IpeHaxei, 00-
JIOMKH WIJI, MHCTPYMEHTOB. 332 OCTaBJICHHE WHOPOJHBIX TEJ BCE WICHBI OpUTaJibl HECYT BO
BCEX CIIy4asx MOPaJIbHYIO U MPO(ECCHOHAIBHYIO OTBETCTBEHHOCTD, 2 B HEKOTOPBIX CyYa-
X (TIPH TSHKEIBIX TIOCIEICTBUAX) - U IOPHIUIECKYIO.

B mocnexaune roab BO3pOCIO KOJMYESCTBO Ha3HAYAeMBIX DKCIEPTHU3 IO JeIaM MEH-
IIMHCKUX PaOOTHUKOB U CPeAM HUX YYACTUIIMCH CIIydau OCTABJICHUS MHOPOJIHBIX IPE-
METOB B OpIOIIHON IMOJIOCTH BO BPEMs OMEPATHBHOTO BMENIATENhCTBA. ECTECTBEHHO,
MIPY TPOBEIACHUH TTOJOOHBIX DKCIIEPTU3 BBIABIISIOTCS NePEKTh OKa3aHUS MEIUITHHCKOU
MOMOIIM U uX HocyencTBus. OJHAKO B UCIOJIb3YEMbIX MPABHIAX ONPECICHUS CTEICHU
TSDKECTH TEJIECHBIX TOBPEXKICHHH (Bpeaa 370pOBBI0) MEPEUYUCIICHBI HE BCE CIydaw,
BCTpeUaromuecs B MPaKTUKE CyIe0HO-MEIUIIMHCKOTO dKerepTa. B ¢Bsi3u ¢ 4eM BO3HH-
KalOT TPYAHOCTH TPH OINpPEIEIICHHH CTEICHH TSHKECTH TEJISCHBIX MOBPEXKIACHUM (Bpema
3I0POBBIO). XOTHUM BBIHECTH Ha OOCYXKJEHHUE CIIyyau, KOTOpPbIE BCTPEYAIHCHh B HaIeh
MPaKTHKE ¥ C KaKUM ITOJXO0J0M OBUIH OIEHEHBI CTENEHU TSKECTH TEIECHBIX MOBPEX-
EeHUH.

Henn: onpenenuth MOAX0 bl I MPABHUIILHOM OIEHKH CTEICHU TSKECTH MPUYHMHEHHBIX
TEJIECHBIX MMOBPEKACHUH (Bpela 3I0POBBI0) TIPU BBISBICHUU JIe()eKTOB OKa3aHUS MEIULIUH-
CKOH TTOMOIIIK B BHJIC OCTABJICHHSI MHOPOMIHBIX TEJI B OPIOIIHOM TOJIOCTH MPH OTEPaIliOH-
HBIX BMEIIATEIbCTBAX.

Marepuaj ¥ MeTOABI: MaTepHUAIaMH HCCIICIOBAHUS SBUINCH 6 KOMUCCHOHHBIX Cye0-
HO-MEWIIMHCKHUX JKCIIEPTH3, MPOW3BENEHHBIX B OT/EJaX IOBTOPHBIX M KOMHCCHOHHBIX
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9KCepTH3 B PecnyOiMKaHCKOM Hay4HO-IPAKTUUECKOM LEHTpE CylIeOHO-MeIUIMHCKOM
skcrieptusbl (PHIILICMD) Munznpaa Pecnyonmku Y36ekucran u ¢punmuane PHITIICMOD
ropona TamikeHra.

[Ipn mpou3BOACTBE AAHHBIX IKCHEPTH3 MPOU3BOAMIIUCH CTATUCTHYECKHUE METOMIBI HC-
cienoBanus, KomibioTepHas ToMmorpadus (KT) OpromiHoil monocTH, yabTpa3ByKOBOE HC-
cnegoBanue (Y3U) OpromHOI MONIOCTH, @ TAKXKE TUCTOJIOTHYECKUE METOMBI UCCICIOBAHUS.
Taxoke NPUBIEKAINCH Pa3JInYHbIEC Y3KUE CHELUAIUCTHI.

Pe3syabTaThl:

a) B 2-X cIyd4asx OCTaBlicHHE cai(eTKd BO BpEMs OINEpaliy B OPIOIIHOW IMOJIOCTH, B
MOCIIEAYIOIIEM BPEMEHHOM MPOMEXYTKE depe3 1-2 Helenu ¢ pa3BUTHEM OCIIOXKHEHUH B
BUZE MEPUTOHUTA. Bo Becex cilyyasix manueHTsl OCTAINCh XKHUBBI B PE3yJIbTaTe CBOCBPEMEH-
HO TIPOBEACHHBIX MOBTOPHBIX omnepanuidi. CTeneHpb TSHKECTH BO BCEX Cydasx Obuia orpene-
nena kak TSJKKUE TemecHbie moBpexacHUS (BPEX 3I0POBHIO) O KBATHU(PHUITUPYIOMIEMY
MPU3HAKY — KaK BBI3BABIIME PA3BUTHE YTPOKAIOMIETO JJIS )KU3HU COCTOSTHUS.

0) B 2-x ciryyasix ocTaBlieHHE caJ(eTKH BO BpeMsl Ollepaliil B OPIOIIHOM MOJI0CTH, 03
pa3BUTHUS OCIOXKHEHUN. IHOpoaHbIe Tena — candeTky, ObLTH BBISBICHBI CIydaiiHO yepes 4
u 6 mec., coorBeTcTBeHHO 1pu BeimonaHeHnn Y3U u KT nccnenoBannii GpromrHO#N 1moso-
cty. B mocnenyromem ObUIM BBINOJIHEHBI, COOTBETCTBEHHO, IUIAHOBBIE XUPYPTrHUECKHE
orepalyy, HHKAICYIUpoBaHHbIe candeTku ObLUTH yJaNeHbl, B JajJbHEWIIEM MallueHTHI M10-
CJIe TIOJyYEHHOT0 JICYeHHs OBbLIM BBINHCAHBI B yJIOBICTBOPUTEIBHOM COCTOSIHUM 0€3 BbI-
PaKEHHBIX BOCHAINTENBHBIX OcHOXHEHUH. CornacHo AEHCTBYIOMIMM MpaBUiaM, CTEHCHb
TSKECTHU TEJIECHBIX NMOBPEXACHUN (BpeA 3I0POBBIO) MOXKHO OBUIO ONpEAessiTh IO AJH-
TEIBHOCTH PaCCTPOICTBA 340POBbsA, B O0OUX CIIy4asx UINTEIBHOCTb COCTaBHIIA 2 HEAEIH
U E€CTECTBEHHO MOXHO ompenenuTs creneHb Tsokectn kak JIETKUE, TTOBJIEKIIME
KPATKOBPEMEHHOE PACCTPOMUCTBO 3AOPOBbS, TenecHrbie moBpexaeHus (Bpen
310poBbI0). OHAKO, C YUYETOM BBIHYKICHHO IPOBEACHHON OIepaliy, n3-3a JOITyIEHHBIX
paHee ne(EKTOB OKa3zaHUS MEAMLMHCKOM IMOMOLIM C NPUMEHEHHEM 3HIOTPaXeallbHOro
HapKo3a ¥ HApYyLIEHHEM LIEJIOCTHOCTH OPIOIIHON IOJIOCTH, BO3MOKHOCTU Pa3BUTHUS Pas-
JIUYHBIX OCJOKHEHUH, B TOM YHCJIE U BOCIHAJIUTENHOTO XapaKTepa, Korjaa B Ompe/eseH-
HOIl CTENeHU MOABEPTaeTCs PUCKY 3JA0POBbE M JKMU3Hb MAIMEHTa, CYMTAEM, YTO CTEIEHb
TSOKECTH NPUYMHEHHBIX TEJIECHBIX MOBPEXIEHUH (Bpel 3J0pOBbI0) JOKHA OLEHUBATHCS
kak TSXKKUE rtenecHble MOBpexIeHUS MO KBATU(PUIIUPYIOMIEMY TPU3HAKY — OMACHOCTh
JUTSL KU3HU.

B) B 2-X CIIy4asix HMeJIO MECTO OCTaBJICHHE HEOOMbIION cal(eTKu BO BpeMsl Olepalui B
MSTKHX TKaHSX (B MBIIICYHBIX CJOSX) MepeaHeld OpromHoi cTeHkd. [Ipu 3ToM B omHOM
Cllydae MMeEJIO MECTO Pa3BUTHE ACENTHYECKOTO BOCHAIEHHUS ¢ 00Opa30BaHUEM JIMTATyPHOTO
CBUILA, KOTOPBIH (DYHKLIMOHUPOBAJ B TeueHHe 1,5 jeT u oOHapy>keHHe WHOPOAHOrO Teja
(canderkn) - 6610 BBIsIBIICHO TTpU KT, B mocmeayromem canderka Oblia yaaeHa depe3 OT-
BEpCTHE JUTaTypHOI'O CBUIIA U B T€UEHHE 1-T0 MecsIia Mpon30ILIo 3aKuBiIeHne. B nanHOM
KOHKPETHOM cliyyae OOJBIIMHCTBO YJICHOB JKCIIEPTHONW KOMHCCHUHU OIPEIENUIIO CTEICHb
TSKECTH TIPMUMHEHHBIX TeJIECHBIX TIOBPEkKIeHHiT (Bpen 300posbio) kak CPEJIHEN TSXKE-
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CTU, onHako HEKOTOPBIE WIEHBl KOMUCCHHU UCXOMAS U3 TOTO, YTO UMENIO MECTO JUIUTENbHAs
HETPYA0CIOCOOHOCTh TalrueHnTta cBeime 120 el (a B uMMeEroIeics Taldnuile MpoIeHTOB
CTOWKOHN yTpaThl OOIIeH TPYIOCIIOCOOHOCTH HE MMEETCSl NAaHHOTO IYHKTAa), CYMTAIH CTe-
neHb Tspkectn kKak TSDKKUE mo xpammdumupyronieMy Ipu3HAKy 3HAYUTETHLHON CTOMKOM
yTparsl o011el TpyJ0CIOCOOHOCTH He MeHee ueM Ha 1/3.

Bo BTOpOM cilyuae MMeJI0 MECTO OCTaBJIEHUE TaKKe cajl(eTKH BO BpeMs ONEpaluu B
MATKHX TKaHAX (B MBIIICYHBIX CIIOSX) MEepeaHell OPIOIIHONW CTEHKU C Pa3BUTHEM acCeNTH-
YeCcKOro BOCMaleHus, GOpMUPOBAHUEM JIMTATYPHOTO CBHUIA M BEHTPalIbHOHU (TOcieorne-
parmoHHo#) rpeiku. [Ipu 3TOM MHOpOIHOE TEeNo OBLIO TaKKe BBISBJICHO uyepe3 1,5 rona B
pesynbrare nipoBeneHHBIX Y3 u KT nccnenoBanmii. Canderka Obliia Takke ynajieHa de-
pe3 IuraTypHOe OTBEPCTHE, KOTOpOE 3aKWJI0 B TeueHne 1 mec. B maHHOM KOHKpeTHOM
city4ae OOJIBIIMHCTBO WIEHOB DKCIIEPTHONH KOMHUCCHH OIPENENNIIO CTEIEHb TSHKECTH MPH-
YUHEHHBIX TEJECHBIX TOBPEXACHHUH (Bpea 3I0pPOBBI0) Kak CPEI[HEﬁ TSOKECTU no
MPU3HAKY [JIUTEIBHOCTH PacCTPOICTBA 3M0pOBbs CBbIme 21-ro gHsA. OgHAKO OAWH U3
YWIEHOB KOMHUCCHHU TOCYMTAJ, YTO B JJAHHOM CJIy4ae CIeAyeT ONpeNessTh CTEHeHb TsKe-
CTH NMPUYHMHEHHBIX TEJICCHBIX MOBpexkIAcHUH (Bpen 3m0poBbio) kak TSAXKUE, no creny-
IOIMAM KBaTH(DHUITUPYIOMMM TPpHU3HAKAM: 3HAYUTEIBHOM CTOMKOW yTparhl oOmiel Tpymo-
CIOCOOHOCTH HE MeHee YeM Ha 1/3; W TNIaBHBIN MPU3HAK - OMACHOCTH JJIs XKU3HU. Tak Kak
MMeEeTCsl B JaJbHEUIIEM yrpo3a pa3BUTHS YIIEMJICHHS TPHIKHU C MOCIEAYIOMHUME OCIOXK-
HEHUSIMH, a TaKXe, Jake 0e3 YIIeMIICHHUs, s JIUKBUIAINHA TPHDKA HE00X0AMMa BHYTPH-
MTOJIOCTHAS OTIepaITHsl.

3axmouenue: [IpuBeneHs! ciyyan U OLIEHKA CTETIEHHU TSKECTU TEJIECHBIX MOBPEKIACHUN
(Bpena 310pOBBIO) TIPH ATOM MPUBOAATCS PEKOMEHAANNH ISl pa3paOd0TKU €AMHOTO MOAX0/1a
JUTST TIPaBUJIbHOW OIEHKH CTETIeHHW TSDKECTH, a TakXKe JJIi BHECEHHWS JIOTIONTHEHWH B Jallb-
HelIleM B yTBEp)KICHHbIE MpaBUia OIMpEeNeHUs] CTENeHH TSHKECTH TEJIECHBIX MOBpeXKIe-
HUH (Bpeaa 3710pOBBIO).
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BUOI'PA®USA

4, XBan Oner HHOKeHTHEBUY, paboTato B 007acTH CyJeOHO-MEIUIUHCKON SKCIEPTH-
3Bl M CIIEHUATU3UPYIOCh Ha CylIeOHO-MEeIUIIMHCKOW TpaBMmaTojoruu. Paborato 3amecTure-
JeM JupekTopa mo HaydHou pabore PHIILICMD M3 PV3. JlokTop MEAUITMHCKUX HAYK C
2017 roma. O6MacTh MOMX HAYYHBIX WHTEPECOB BXOIHT DKCIIEPTH3a B CIydasx Ae(eKToB
OKa3aHUs MEIULUHCKONW MOMOIIIH.

FORENSIC EVALUATION OF DEFECTS OF RENDERING MEDICAL CARE
FOR ABDOMINAL OPERATIONS

O.1. Hwang, F.M. Jafarov, A.A. Ahrorov

Republican scientific and practical center of forensic medical examination of the Ministry
of health of the Republic of Uzbekistan, Tashkent, Uzbekistan
hoi8@yandex.ru

This article provides 6 expert assessment of defects of rendering of medical aid at carry-
ing out of abdominal surgery. The aim of the study is to determine approaches for the cor-
rect assessment of the degree of severity of injuries (harm to health) in the detection of de-
fects in the provision of medical care in the form of leaving foreign bodies in the abdominal
cavity during surgery.

The purpose of the study: to determine approaches for the correct assessment of the se-
verity of injuries (harm to health) in the detection of defects in the provision of medical care
in the form of leaving foreign bodies in the abdominal cavity during surgery.
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Methods. The materials of the study were 6 commissions of forensic examinations
made in the departments of repeated and Commission examinations in the Republican scien-
tific and practical center of forensic medical examination (RNPTSME) of the Ministry of
health of the Republic of Uzbekistan and in the branch of RNPTSME of Tashkent city. In
the production of these examinations were made statistical methods of research, CT exami-
nation of the abdominal cavity, abdominal ultrasound, as well as histological methods. Var-
ious narrow specialists were also involved.

Results: In analyzing these cases, the expert Commission believes that all cases of leav-
ing foreign bodies in the abdominal cavity during surgery should be assessed the severity of
injuries (harm to health) as serious, according to the following qualifying features: a signifi-
cant persistent loss of General ability to work at least 1/3 and danger to life.

Conclusions. These cases and the assessment of the severity of injuries (harm to health)
are given in order to develop a unified approach for the correct assessment of the severity,
as well as to make additions in the future to the approved rules for determining the severity
of injuries (harm to health).
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O MEXAHU3ME AKTHUBAIIMX METUJITAPUTAHOB HA IIOBEPXHOCTH
BAHAJUHUOKCHUIHOI'O KATAJIU3ATOPA B YCJIOBUSX
TF'A30PA3HOI'O OKMCJIIEHUA U OKUCJIHUTEJBHOI'O AMMOHOJIM3A

O.K. KOraii, I1.b. Bopoobes, T.I1. Muxaiinosckas, A.Il. CepeOpsiHckasni,
P. Kypmakbi3bl

Axuyuonepnoe oougecmeo «Mucmumym xumuueckux nayk um. A.b. bekmypoeay,
Anmamot, Kazaxcman,
yu.ok@mail.ru

W3ydena peaknnoHHas CIOCOOHOCTH M30MEPHBIX METWIMMPHANHOB B YCIOBHUSIX OKHC-
JIEHUS. U OKUCJIUTEILHOTO aMMOHOJIM3a Ha BaHAIMHOKCHUIHBIX KaTaau3aTopax. Y CTAHOBJICHA
KOPpENAnrs MEXIy CKOPOCTSIMH PacXOJOBaHUS METHINHPUAWHOB, HAKOIUICHHUS COOTBET-
CTBYIOIINX MUPUINHKAPOOHOBBIX KHCIIOT, MX HUTPIJIOB M PACUETHBIMH 3HAYEHUSIMH SH-
TaIbIUU ICTIPOTOHUPOBAHMS OKHUCIISIOIINXCS METHIBHBIX 3aMECTUTEJICH B YCIOBUAX, MO-
JISJAPYIONIUX XEeMOCOPOIIMIO HA KUCIIOTHOM IIEHTPE MMOBEPXHOCTH KaTaau3aTopa.

Hamu nmokazano, 9T0 peakinoHHasi CIIOCOOHOCTh U30MEPHBIX METHIMHPUIUHOB B OKFHIC-
JICHUH ¥ OKHCIUTEILHOM aMMOHOJIHM3E, OLICHUBaeMasi 10 CKOPOCTH PacxXoI0BaHus CyOcTpa-
TOB ¥ HAKOIJICHHS COOTBETCTBYIOIIUX MUPUIANHKAPOOHOBBIX KHCIOT W UX HHUTPHIIOB, yBe-
JUYUBACTCS B PIAY: 3-METHIMUPUINH < 2-METHITTHPUANH < 4-METWITHPUANH U KOPPEIH-
pyeT ¢ DSHTaIblMeH JETPOTOHHPOBAHUS TMPEBPAIIAIONIETOCS METHJIBHOTO 3aMECTUTe-
as [1, 2]. TlepBbIM akTOM KAaTaJUTHYECKOrO IMpOLiEcca, HECOMHEHHO, SIBIISIETCA MX XEMO-
COpOITHs Ha TIOBEPXHOCTH KOHTAKTa. BONBIION TEOpEeTHYECKH M MPaKTUYECKUNA WHTEPEC
MPEACTABIIACT MEXaHU3M B3aUMOJCUCTBHS METWINMUPUIAHOB C aKTUBHBIMHU LIEHTPaMH II0-
BEPXHOCTU BaHATUHOKCUAHOrO KaTanuzartopa. CornacHo [3], HOBEpXHOCTh BaHAIUHOKCUI-
HBIX KaTallM3aTOPOB COAEP KUT KUCIOTHBIE IIeHTpHI JIpforica (KaTHOHBI BaHAMWs ), HA KOTO-
PBIX BO3MOXKHA aJCOPOIMS METHIIMUPUANHOB, & TAK)Ke Pa3InyHble (POPMBI KUCIOPOaa, OT-
BETCTBEHHBIE 32 OTPHIB MMPOTOHA OT OKUCIIAIOMICHCS METHIILHON TPYIIIBI HA HAYaIbHBIX CTa-
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JIUSIX Tporecca. AKTHBHBIE IIEHTPHI TOBEPXHOCTH MOJEIHMPOBAIN KIIACTEPaMH, IPEACTaB-
TSIOMMMA (PparMeHT MOBEPXHOCTH, COAEPIKAIMME OAMH WIHM J[BA aTOMa BaHAIWSA B OKpY-
JKEHHH aTOMOB KHCIIOPO/A.

[Ipu MonenupoBaHUK XeMOCOPOLIMU MUCXOJHBIX COCAMHEHHH U MEPBUYHBIX MPOIYKTOB
uX TpeBpaineHus (kapOOaHMOHOB) Ha TMOBEPXHOCTH OKCHAHOTO KaTaau3aTopa MPUMEHSIIN
Merona dhyaknroHana wiotHoctu (DFT, Density Functional Theory) [4]. Jlns ontumMuzanim
TEOMETPUHM W pacueTa IOJHOH JHEPrHH KOMIUIEKCOB HCIONB30Bal METOJ OOMEHHO-
KOppenanuoHHOTO (hyHKIMoHANa 1ioTHOcTH B3LYP u nBYXOKCIIOHEHTHBI Oa3WCHBIN
Habop Lanl2DZ c a3 dexTuBHEIM OCTOBHBIM MOTEHIIHAIOM. Ha mepBoM »Tame OIeHUBAIH
BEJIMYMHBI SHEPTUU reTepoiuTudeckoro paspeiBa cBsizu C—H merunbubix rpynm (Ec ) o
pasHHLE TOJHBIX HEPrHil KOMIUIEKCOB UCXOIHBIX COCOUHEHUH W COOTBETCTBYIOIIMX Kap-
0OaHMOHOB C ONTHMHU3MPOBAHHOW TeoMeTpueil (Tabiy. 1, BapmaHT A). YCTaHOBJICHO, YTO
CKOpPOCTH PacXOJI0OBaHUSI UCXOHBIX COSTMHEHUI M HAKOTUICHHS THPUINHKAPOOHOBBIX KHC-
JIOT ¥ UX HUTPUIIOB B YCIIOBUSIX OKMCIICHHS U OKUCIUTENFHOIO aMMOHOJIN3a YBEIUIUBACTCS
0 Mepe YMeHbIeHHs Beandutbl Ec g (k/[K'MOMb ') METHIBHBIX IPYII CyOCTPATOB, CBS-
3aHHBIX C KJIacTepoM, B psaay: 3-metwrmupuanHa (1176,6) — 2-mernamupuaus (1078,2) —
4-metrnmupunut (1063,7). Cregyer oOpaTuTh BHUMaHUE Ha BBICOKHE 3HAYEHUS] DHEPTUU
TeTepPOJTUTHYECKOTO paciieruieHus cBsi3u C—H MeTHIIBHBIX TPyIIIL.

ITo muenmio akamemuka bopeckoBa I'.K. [5], yBenmdeHme CKOPOCTH TE€TEpOTCHHO-
KaTaIUTUYECKUX PEaKLni, MPOTEKAIOUINX 110 pa3JeIbHOMY MEXaHH3MY, BO3MOXHO 3a CUET
YBEJIMYEHHSI CTETIEHN KOMIIEHCALMH SHEPTHH Pa3phbiBa CTapbIX CBS3EH 3a CUET SHEPTUH, BbI-
JIeJIsIeMOoi Ha cTafuu oOpa3oBaHMs HOBBIX CBA3ei. B Hamem cirydae peusb UaeT O CHIKEHHUH
BBICOKOT'O DHEPreTHUECKOro 0apbepa Ha CTaJIuM TeTepOIUTHIecKoTo paspsiBa cBsizu C—H B
OKHCIISIEMO METHJIBHOM TpyIirie Garoaapsi SHEPTUH, BBIIEIIEMON IPH 00pa30BaHUU HOBOU
cBs3u V-O—H B pe3ynbraTe npucoeIMHEHNS OTPHIBAEMOTO OT METHIIBHOM TPYIIIBI IPOTOHA
K BaHaQIIbHOMY Kucioponay. [lomoOusni a3 ekt koMneHcanny JeMOHCTPUPYIOT pe3yIbTa-
THI HAIlIUX PAcueTOB C MOJAEIMPOBAHUEM IIEpPEHOCA MPOTOHA OT METHILHON TPyl Ha Ba-
HaaWIbHBIA Kuciopon (tadx. 1, Bapuant B). XapakrepHo, 4TO SKCIEPUMEHTAIBHO ycCTa-
HOBJIEHHAs] PEaKIMOHHAsi CIIOCOOHOCTh CyOCTPaTOB YBEIMYUBAETCS 110 MEPE yMEHBIICHHS
pacueTHbIX 3HaueHmii DPE «ancopOupoBaHHbIX» cyOctpatoB (kJIK-MOIb') B pAy:
3-metunnupuauns/knacrep (239,3) — 2-merwnnupuans/knactep (174,8) — 4-metunnupu-
nmun/knacrep (163,5).

PacyeTsr 111 KOMIUIEKCOB C TIJIOCKOCTHOM afcopOmuel MEeTHIMHPUINHOB U UX Kap-
00aHMOHOB Ha KUCJIOTHOM LeHTpe Jlpionca man mpaktuyecku Te ke 3HaueHuss DPE
(tabm. 2, sapuant C). Busyanuzamus pe3yibTaTOB KBAHTOBO-XUMUUYECKUX PACUYETOB II0-
Ka3aja, 9YTO B IPOIECcCe ONTHMH3ANNHA T€OMETPHU KOMILIEKCOB C MIOCKOCTHBIM Pacio-
JIO)KEHHEM MPOMCXOJIUT WX IpPEeBpalleHHEe B KOMIUIEKCHI C BEPTHUKAIbHO PACIOIOKEH-
HBIMH MOJIEKYJIaMH{, CBS3aHHBIMM aTOMOM a30Ta KOJbLA C KaTHOHOM BaHaAWs. OTO
MOYHO OOBSICHUTH TE€M, YTO NAHHBIH THI aJCOpPOIMU dHEPreTHYecKu Oojiee BBITOJEH.
ITocne akTUBaMKM MOJIEKYJIBI IPOUCXOAUT MEPEHOC PEAKIIMOHHOTO IIEHTpa ¢ aToMa a3o-
Ta HA METWJIbHBIN 3aMECTUTENb.
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Tabmnuma 1

ITosHBIE 3HEPIUH CBA3AHHBIX € JbIOHCOBCKMM KHCJIOTHBIM IeHTPOM BaHAAUHOKCUIHOIO KaTa-

JIM3aTOPAa MeTHJINUPHANHOB M X KApOaHUOHOB (E ), JHEepPrus rerepoIMTHYECKOro pa3pbipa

cBs3u C—H (Ec.y), 3HTANBNNA 1eNPOTOHUPOBAHNA METHIBLHOM I'PYNNbI ¢ KOMIIEHCAIIAEH JHEp-

THH 32 CcYeT NPHCOeJMHEHUsl MPOTOHA K BaHaauwiabHoMy kuciopoay (DPE), paccuurannsbie
metonoMm DFT (B3LYP/LanlL.2DZ)

_EI'IOJ'IH: aT. €. EC-H (A), ]
Peakuust Mornekyna/ Kap6auunon/ D;E (B_D)_ ’
KJ1actep KJ1actep K ok MOTTE
N H A (A)
@CHzH — @CH:‘ 585.6995464 (3) | 585.2513916 (3) 1176.6 (3)
N N
| | 585.6989065 (2) | 585.2882189(2) | 1078.2(2)
=V~ =V
0=/ ~on 0=/ ~ou
HO HO 5857023157 (4) | 585.2980789 (4) 1061.3 (4)
Charge = 1+ Charge =0
@ CH,H @ CHy’ (B)
N / N 585.6995464 (3) | 585.6083866 (3) 239.3 (3)
+ — 2+
HO—Y ¢ HO—~ o | 585.6989065 (2) | 585.6323253 (2) 174.8 (2)
HO HO
Charge= 1" Charge=1" 5857023157 (4) | 585.6400426 (4) 163.5 (4)
N7 C— O
o= \ ©)
CHH 585.6995526 (3) | 585.6083865 (3) 239.4 (3)
HO /V =o0
585.6989058 (2) | 585.6326852 (2) 173.9 (2)
HO
585.7023346 (4) | 585.6400425 (4) 163.5 (4)
Charge= 1+
Ipumeuanue. ! Ec.yy, DPE = (Exon — Eya)-2625.46

B IMOJIb3Y KOPPEKTHOCTHU HUCIIOJIb30BaHWA HaMHW MUHHUMAJIbHBIX NOBEPXHOCTHBIX KJIAaCTC-
POB TOBOPUT TO, YTO IIPU NECPECXOAEC K Oouee MPOTSPKCHHOMY KJIACTECPY C ABYMS MOHAMH Ba-
Haaus pe3yJibTaTbl PACYCTOB IMOYTHU HEC U3MCHIAIOTCS (TaGJ’I. 2)
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Tabmuma 2

IlonHble IJHEPIrUU CBSA3AHHBIX ¢ OMHAPHBIM KJIACTEPOM METHJINMHUPUANHOB M UX KapOaHUOHOB
(Eqoan) M DHTAJIBNUS JeNPOTOHUPOBAHUS METWILHOH rpPyNmbl ¢ KOMIEHcAalHeill JHepruu 3a
cyeT MepeHOCa MPOTOHA Ha BaHaAWIbHbIA kucjaopon (DPE), paccuntannbie merogom DFT

(B3LYP/LanL2DZ)
—E o, QT. €1,
DPE !,
Peaknus Monekyna/ Kap6anuon/ K moms ™!
KJacrep KJacTep
) CHH ™ on
(N\// % @ ot 0N 883.4948748 (3) 883.404028 (3) 238.5(3)
5* [ + |,
o 4/\’\0 /7\011 o %/V\o //V\OH 883.4968877 (2) | 883.4297404 (2) 176.3 (2)
HO HO HO HO
883.497472 (4) 883.438186 (4) 155.7 (4)
Charge= 1+ Charge= 1+

Ipumeuanue. ' — DPE = (Eqoy — Eyan)'2625,46

B kauecTBe 3KCHEPUMEHTAIILHOTO MOATBEPKIEHHUS BO3MOKHOCTH «BEPTUKAIBHOW» aj-
copOLMKM MOXKHO COCIIaThCSl Ha CTaThi0, aBTOPBI KOTOPOM € ITOMOIIBI0 PEHTTEHOBCKOW a0-
copOuuoHHOH criekTpockonuu (XAS) u ckaHupytoeld TyHHensHOH Mukpockonnu (STM)
MOKAa3aJiK, YTO NPH aJCcOpOIMK M30MEPHBIX MUPUANHMOHOKapOOHOBBIX KMCIOT Ha HOBEPX-
Hoctu pytwia TiO, (110) nupuaAMHOBBIE KOJBIIA OPUEHTHPOBAHBI TAK, YTO MX IIOCKOCTH B
OCHOBHOM ITePIEHANKYJIIPHBI IIOBEPXHOCTH [6].

Takum o0pa3oM, pe3ysbTaThl KBAHTOBO-XHUMUYECKHX PAcueTOB SHTANBIINU OTPHIBA MPO-
TOHA OT METWIBbHBIX 3aMECTHUTEJICH U3yUCHHBIX COCAWHEHUH B YCIOBHUSX, MOACIUPYIOLINX
XeMOCOPOLMIO Ha IOBEPXHOCTH BaHAIMHOKCHIHOI'O KAaTaJINW3aTOpa, MPABUIBHO OTPAKAIOT
3aKOHOMEPHOCTH OTHOCHUTENIbHOM PEaKIIMOHHOM CITOCOOHOCTH METHIIBHBIX TPYTII UCXOAHBIX
COEIMHEHNH B YCIOBHAX KaTAIMTHUECKOTO OKUCIEHHS U OKUCIUTEILHOTO aMMOHOJIN3A.
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BUOTI'PA®UA

4, ¥Orait Onbra KoncranTHHOBHA, paboTaio B 00JaCTH OPraHUYeCKOM XUMHU H CIICLH-
IM3UPYIOCh HA TETEPOT€HHOM KaTajli3e U OKHCIMTENbHBIX npoueccax. Paborato crapmmm
Hay4HBIM COTPYAHUKOM JIa00paTOpuu XUMHUU HEPTH U Hedrexumuueckoro cuaresa Mucru-
TyTa XxumMudeckux Hayk uM. A.b.bekrypoBa, Anmatel, Kazaxcran. Kanauaar xumudeckux
Hayk c¢ 2004 roma, acconmupoBaHHBI Tpodeccop. OONacTh MOMX HayYHBIX HHTEPECOB
BKJIFOYAET TeTEPOreHHBIN KaTajau3, a TAKKE OKHCICHUE M OKUCIUTEIbHBIH aMMOHOJIN3 ajl-
kmpapomatudeckux coenuuenuit. Ynmen HTO «KAXAK» u KOFST, 3amecturens OTBET-
cTBeHHOro cekperaps xxypHana «M3sectus HTO «Kaxak».

ABOUT THE MECHANISM OF METHYLPIRIDINES ACTIVATION
ON THE VANADIUM OXIDE CATALYST SURFACE IN GAS-PHASE
OXIDATION AND OXIDATIVE AMMONOLYSIS

0.K. Yugay, P.B. Vorobyev, T.P. Mikhailovskaya, A.P. Serebryanskaya,
R. Kurmakyzy

JST “Bekturov Institute of Chemical Sciences”, Almaty, Kazakhstan
yu.ok@mail.ru

It has been established experimentally that the reactivity of isomeric methylpyridines
(MePy) in catalytic oxidation and ammoxidation increases in the row: 3-MePy <2-MePy
<4-MePy and correlates with an enthalpy of deprotonation (DPE) of methyl substituent in
the gaseous phase calculated by ab initio [1, 2].

The chemisorption of the initial substance on the catalyst surface is the first stage of
the catalytic process. Therefore, a quantum theoretical study of the mechanism of
methylpyridines with active vanadium oxide catalyst centres interaction is of great theo-
retical interest. It is known [3] that its surface contains Lewis acid centres (LAC, vana-
dium cations), on which methylpyridine can be adsorbed, as well as various forms of
oxygen responsible for proton detachment from the oxidizing methyl group at the initial
stages of the process. The Density functional theory (DFT, Density Functional Theory)
was used for modeling the chemisorption of the initial compounds and the primary
products of their transformation (carbanions) on the surface of the oxide catalyst [4]. To
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optimize the geometry and calculate the total energy of the complexes, the B3LYP den-
sity exchange-correlation functional and the two-exponent basis set Lanl2DZ with an
effective core potential were used. The active surface centers were modeled by clusters
representing a fragment of the surface containing one or two vanadium atoms surround-
ed by oxygen atoms. In the "vertical" adsorption of the methylpyridine molecule, the
nitrogen atom of the ring is linked to the Lewis acid center (initial state). In the com-
plexes of carboanions, the proton of the methyl substituent is transferred to vanadyl ox-
ygen, as a result of which a new V-O-H bond is formed (final state). The value of DPE
was calculated from the difference between the total energies of the final and initial
states. It was found that the expenditure rate of the initial compounds and the accumula-
tion of pyridinecarboxylic acids and their nitriles in oxidation and oxidative ammonoly-
sis increase with decreasing values of the calculated DPE values of “vertically ad-
sorbed” substrates (kJemol ') in the row: 3-MePy/cluster (239,3) —2-MePy/cluster
(174.8) — 4-MePy/cluster (163.5).

Calculations for complexes with planar adsorption of methylpyridines and their carboan-
ions at the Lewis acid center gave almost the same values of DPE (kJemol™):
3-MePy/cluster (239.4) - 2-MePy/cluster (173.9) - 4-MePy/cluster (163.5). Visualization of
the results of quantum chemical calculations showed that in the process of optimizing the ge-
ometry of complexes with a planar arrangement of substrates and anions, they are transformed
into complexes with vertically located molecules bound by a nitrogen atom of a ring with a
vanadium cation. This type of adsorption is energetically more beneficial. After the molecule
is activated, the reaction centre is transferred from the nitrogen atom to the methyl substituent.

The results of DPE (kJemol™) calculations for a longer cluster with two vanadium ions
remain almost unchanged: 3-MePy/cluster (238.5) — 2-MePy /cluster (176.3) —
4-MePy/cluster (155.7) (“vertical” adsorption). This evidence the correctness of our use of
minimal surface clusters.
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KOPEMCKHUE HAIIMOHAJIBHBIE IIKOJIBI B CAXAJIMHCKOM OBJIACTH
FO0.U. 1un

Caxanunckuii o6aracmuon kpaesedueckuii mysei, FOxcuo-Caxanunck, Poccus,
din.iuliia@gmail.com

B crarbe mpexacTaBisieTcss UCTOPUST KOPEHCKUX IIKOJ, KOTOpbIe (DYHKIIMOHHPOBAIN B
CaxanuHckoir obmactu B 1945-1963 rr. llkonsl ObuUIM CO3JaHBI COBETCKMM MPaBUTEIb-
CTBOM JJIs1 KOPEHCKOr0 HACENeHUs, KOTOpoe epelio nof opucaukiuio Coserckoro Coro-
3a BMecte ¢ Teppuropusamu lOxnoro Caxannnaa u Kypunbckux octpoBoB. LIkoins! ceirpanu
B)XHYIO POJIb B MIPOLIECCE aJlalTallli CaXxaIMHCKUX KOPEHLEeB K KHU3HU B COBETCKOM 00111e-
CTBE.

Hcropust coBpeMeHHOH Kopelickoi auacnopbl CaxaarHCKOW obiacTu Oeper cBoe Hava-
70 B niepBoit nosnoBuHe XX B., koraa FOxueiii CaxaluH HaXOIWICS O] SIITOHCKUM YIpaB-
JICHHEM | SITIOHCKOE MPAaBUTEIHCTBO NMPUHYIUTEIHFHO MOOHIN30BAIIO KOPEUTIEB ISl paOOTHI
B TIPOMBIIIIIEHHOCTH ocTpoBa. B 1945 r. mo pesynpTaram BTopoit MHpOBOIT BOWHEI U CO-
TJIAIIEHUSM C COIO3HMKAaMHM 0 aHTUTHTIepoBcKoM koanuiuu FOxubiit Caxanun u Kypuib-
ckue octpoBa nepeuuin k CoBerckoMmy Coro3zy. Kopelickoe HaceneHue — 0konio 24 ThIC. Yedl.
[1, 1. 2] — O psAAY TEOMOIUTUIECKAX M DKOHOMHYECKUX MPUYUH HE CMOTJIO BEPHYTHCS Ha
POIMHY U TPOLLIO Yepe3 MPOIecC MHTErPaluu B COBETCKOE OOIIECTBO.

CoBeTckoe MPaBUTENLCTBO (TIPENCTABICHHOE CHaudana [ 'pakaaHCKUM YIpaBIeHHUEM
HOxnHoro Caxannaa u KypuiibCKuX OCTPOBOB, a 3aT€M CTaHAAPTHBIMU COBETCKHMHU OpraHa-
MU yNpaBJIeHHs) POBENIO Ha TPUOOPETEHHBIX TEPPUTOPUIX MaclITaOHbIE peOPMBI, KOTO-
pble IpU3BaHbI ObUTM MHTETPUPOBATH OBIBIINE SITIOHCKUE TEPPUTOPUH B COBETCKOE rOCyaap-
ctBo. B otHOmeHnn kopeiinieB Caxanmaa u Kypun Taxke ObUT TIpOBEAEH Al Mep, MPH-
3BaHHBIX OOJIETYUTHh UM aJIalTAINIO K )KU3HU B COBETCKOM oOmmiecTBe. OHOI M3 TakuX Mep
OBUIO yUpexJIeHHe KOPEHCKOTO HAIIMOHAIBHOTO 00pa3oBaHMsl — IIKOJI M KOPEHCKOTo OT/ie-
JIeHUs ey YHIINILA — B palilOHaX, TJe MPOKUBAIN KOPEHLIBL.

[Ixome1 HaYaM OTKPHIBATH yke B 1945/46 yueOHOM romay, 3aHATHS HAYAJUCh B OKTSIO-
pe-Hos10pe 1945 1 (TouHyrO JaTy Havyayia paboThl KOPEHCKUX IIKOJ YCTAaHOBUThH HE YJIAJIOCh,
AMOHCKUE MIKOJBI ObUTH OTKPBITHI B OKTAOpe 1945 T., BCKOpe mociie 3TOro — KOpenckue).
B Jlecoropckom, Maxkaposckom, Hesenbsckom, IToponaiickom, KopcakoBckoM, AHHUBCKOM
pationax u 1. FOxxno-CaxanuHcke (Bce Ha3BaHMS — COBPEMEHHEIE, B 1945 1. emie coxpans-
JIOCH AMOHCKOE aJIMUHHUCTPAaTHBHO-TEPPUTOPHAIIEHOE JieNieHHEe) ObLIO OTKPHITO 27 KOpew-
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ckux mKon ¢ 6onee yem 2300 yuennkamu. Ha nepBom stane B 00yueHnn Obuia CKOIMpPOBa-
Ha cTapas SIoHCKas cucTeMa (xots B TybepHaTopcTBe KapadyTo Kopelckux Ko He Obl-
JI0), a YYHUTENsIMH BBICTYyNaJd OOpa30BaHHBIE KOPEMIIbI M3 dYHCIa MECTHBIX IKHUTEJei
[2, c. 18].

B 1948/49 yyeOHOM TOAYy KOPEHCKUX HAYAIBHBIX IIKOJ HACUMUTHIBAJIOCH yXke 62, ceMu-
neTHuX — 12. B manpHelmeM ceTh MIKOJ pa3BUBajach M YBEIMIUBAIACh, JOCTUTHYB MaKCH-
myma B 1950 r. — obmiee xonuuectBo nocturiio 87, u3 Hux 50 — HavanbHBIX U 37 — ceMu-
netHuX. KoanuecTBo yUeHHUKOB MPEBBICHIIO 7 ThIC. Yell. [3, 1. 41].

IlepeBoa KOpEHCKUX IIKOJ ¢ SMTOHCKOM HAa COBETCKYIO CHCTEMY OoOpa3oBaHUs (C coxpa-
HEHHEM KOPEMCKOro A3bIKa Kak OCHOBHOTO SI3bIKa MpENoaBaHus) Hayascs B sHBape 1947 r.
Pycckuii s3bIK mpemnojaBaincsi €XeHeneabHo B TeueHue 12 yacoB g 1-3-X KIaccoB U
2-3 gaca B JeHb I ydanuxcst 7—8-x kmaccoB. ko mo-mpexHemy HemocTaBaigo u 110
JIeTel ObLIM HE OXBaueHbl yueOOW. 3aHATHS BEJIMCh B HECKOJIBKO CMEH. YCIEBAaEMOCTh HE
nocturana 80 %, Tak 4TO KaxAbl 7—8 yUEHHK OCTaBajiCsl Ha BTOPOM roj, a KaXKIbli 6 mo-
KHJaJ IIKOJy, He 3aKOHYUB ee [4, c. 253].

B HauvanpHBI epro/ B MIKOJAX YYATEISIMA paboTaayu B OCHOBHOM MaJIOKBAJIH(DUIINPO-
BaHHBIE ¥ HE3HAKOMBIE C COBETCKOW 0Opa30BaTENbHON CHCTEMOM KOpEHIIbl, 00y4aBIInecs
paHee B SMOHCKUX IIKOMax. JIJs 3aMeHBI 3HAYUTENFHONW YacTH ATHX YYHTENeH, a TakKe B
CBSI3U C pacIIMpeHueM ceTH Kopelckmx ko obkom BKII(6) mpuBiekan COBETCKHX KO-
peiiieB u3 Ysoekucrana u Kasaxcrana [3, i. 41]. McnbiThiBaJId KOpEHCKUE MIKOJIBI U TIPO-
0JIeMBI ¢ HATMYMEM YYeOHUKOB U METOIMYECKUX OCOOHH, a TAaKKe B CBSI3U C Pa3MelICHHUEM
B BETXHX 3aHUAX OBIBIINX SIMIOHCKUX IITKOJI.

B 1958 r. MuHHCTEpCTBOM IIPOCBEIIECHHUS OblIa MPOBEACHA MPOBEPKA TOTO, KaK MPOXO-
IUT 00y4YeHHEe PyCCKOMY SI3BIKY B KOpeHckux Iukosiax CaxamuHckoit oOmactu. Ilo pesyis-
TaTaM TPOBEPKH OBbLT BBISIBIIEH OOJBIION HEJOCTATOK B HAIWYHMH IIKOJIBHBIX MPOTPaMM,
YIEOHHKOB M METOAMYECKHUX Imocoouit [5, . 3].

[MomMumo HacymHOW TpOOJIEMBbI HEXBATKH YUEOHUKOB, KBATH(PHUIUPOBAHHBIX YUHTEINEH
1 KOM(OPTHBIX 3[aHUH, COBETCKYIO aJMHHHUCTPALUIO OCTPO BOJHOBAJIM BOIPOCHI HICOJIO-
THYECKHe, B YACTHOCTH — O MACHHO-TTOIUTHYECKOM KOHTpOJIe yueOHO-BOCIUTATEIHHON pa-
60TbI. CUHTANIOCH, YTO LIKOJIBI AOJDKHBI HE TOJBKO JIaBaTh JETSM 3HAHHS, HO U MpeBpalaTh
UX B MOJIHOIIEHHBIX COBETCKHUX JIIOJI€H, MPUBHUBATH [IEHHOCTHU U MPEJACTABIECHUSI COBETCKOIO
obmectBa. Ocoboe BHUMaHHE UACOIOTHUECKOW COCTABISIONIE BOCIIUTAHUS YICISUIN Tap-
THWHBIE opraHbl. Hanpumep, B 1952 1. caxamuuckuii o6kom BKII(6) oTripaBui Ha UMs Cek-
peraps LIK BKII(6) I'."M. MasenkoBa 0 Ha3Ha4eHUH AOMOJIHUTEIBHBIX HHCIEKTOPOB KO-
peiickux mKkoa. Heo0XoauMocTh 3THX Mep MOTHBHPOBAIach HATMYHEM B KOPEWCKHUX IITKO-
J1ax «OOJBIIOTO KOJNMYECTBA YUUTENIEH, HE NMEIONINX He0OX0 MO MeJarornieckoi u Io-
JIATHYECKOUN TOATOTOBKKY [6, II. 9].

B 1962 r. caxanuHCKUIE OTAEN HapOIHOTO OOpa30BaHUSI OOpaTHJICA B MHUHHUCTEPCTBO
npoceemenns PCOCP ¢ npemioxeHneM o epeBoie KopehHckux mkoa CaxaamHCcKo# oba-
CTH Ha PYCCKHUH SA3bIK 00y4ueHHs. MUHUCTEPCTBO PEKOMEHOBAJIO PELIUTh 3TOT BOIPOC Ha
Mmecte. B pesynbrare pemennem CaxanuHckoro obnucrnonkoma oT 13 mas 1963 r. Ne 169
KOpelickne HadallbHbIe, BOCBMIICTHHE M CPEHHE IIKOJIBI ObUTH PEOPTaHU30BaHBI B IIKOJIBI
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Ha PYCCKOM si3bIke 00yueHus. JIBe BeuepHUEe KOPEHCKHE MIKOJIbl pabodeii MOJIOSKH ObLIH
00BeIUHEHBI C pyccKuMU [2, ¢. 18]. EquHcTBEeHHAs KOpehcKas IKoIa cCoxpansuiachk B FOx-
Ho-Caxanuucke 10 1968 r., korna u ona 6su1a 3aKphITa [7].

[IpuurHamMy TUKBUAIIMA KOPEUCKHUX IIKOJ, O3BYYECHHBIMU CAXaJIIMHCKUAM OOJIUCITIONKO-
MOM, CTalli cilabasi MOArOTOBKA MEJarornyeckuX KaapoB, HeJOCTaTOYHAst 00eCIeYeHHOCTh
y4eOHMKaMH, METOJANYECKUMH TIOCOOMSMHU W JUTEPaTypoOll Ha KOPEHWCKOM SI3BIKE, a TaKkKe
HECIOCOOHOCTh KOPEHCKOM MOJIO/ICKH, 3aKOHYMBILICH KOPEHCKHUE IIKOJIBI, TIOCTYIATh B CO-
BETCKHE BY3bl M TOJIyYaTh BBICIIEEC W CpelHe-CIelHaIbHOe 00pa30BaHUE W3-3a IIOXOTrO
3HAHMSI PyCCKOTO s3bIKa [2, ¢. 18].

B cpene camoii kopeiickoil 1uactnopsl OBITOBAIN PA3IMYHBIE MHEHHS 110 TTOBOJY 3aKphI-
THS KOPEUCKUX IIKOJBI. V3BECTHBIN CaxalIMHCKUH OOIIECTBEHHBIN AEATEIbh U YUYCeHbIH Bok
3u Koy B cBoelf KHHTEe THCAT O JTUKBUAAIMH KOpeHckux KO «KoHeYHO, B ()yHKIIMOHH-
POBaHMU KOPEWCKUX IIKOJ CYIIECTBOBAJIO HeMayio TpynHocted. Ho BMecTo Toro, uroObl
MPEOA0JICBaTh WX, PYKOBOJCTBO OOJIACTHOT'O OTJIENa HAPOIAHOrO 00pa30BaHHUs MOIUIO IO
MMyTH HaWUMEHBIIETO COMPOTUBIEHHSI — BOOOIIE 3aKPhUIIO KOPEWCKHE ITKOJBI. DTO OTpHUIa-
TEJTHHO TIOBIUSIIO HA BOCIIMTAHWE HAIMOHAJIHHON KYJNBTYpBI, COBEPIICHCTBOBAaHNE MEXKHA-
MUOHAIBHBIX OTHOWIeHUH ... [lof ... BHemHeH GOpMBbI «3a00THI O YEIOBEKe» Obla CKPHITA
MocIeIoBaTeNlbHAs M IIeJICHANPaBICHHAs TIOJUTHKA COBETH3AIMH, MOJUTHKA (OPMHpPOBaA-
HUS «HCTOPUIECKON OOITHOCTH — COBETCKOTO HApPOJa». A B HTOTE KOpercKas MOJIOAEKb He
yMeeT TOBOPUTH Ha POJTHOM SI3BIKE, HE 3HACT UCTOPUHU POJUHBI CBOMX MPEAKOB, HAITMOHAIb-
HOW KyJlbTypbl U Tpagunuii» [8, c. 106—107].

OTpuLIaTeIbHO BBICKA3AJICA O 3aKPBITHHM MOCHENHENH Kopeilckodl mkoael B FOxHO-
Caxamunacke modT Kum e CoH, 3a uto u moctpagait. [lepeBogunk u nucarens [ eHHaamit
[pamkeBuy nucan B cBsizu ¢ 3TUM: «B FOxHOo-Caxamuucke Kum e Con paboTan 3ame-
CTUTEJIEM IJIaBHOTO peJaKkTopa Kopehckoi razersl «llo neHunckomy mytu». B 1968 r. ... no
npuKaszy mnepBoro cekperaps CaxammHckoro ookoma maptuu I1.A. JleoHOBa B NMpUKa3HOM
nmopsiike OblIa 3aKphITa €IMHCTBEHHAs HA BECh OCTPOB Kopeiickas mkona. Ha 3akpeiTom
naptuiinom coOpannu Kum 1 Con 3amernin: « Eciin 3akpbhUTi € IMHCTBEHHYIO KOPEHUCKYIO
IIKOJTY, TO KTO B OyayieM OyAeT YMTaTh Hally eIHHCTBEHHYIO KOPEHCKyIo razery?». Cek-
petapio ookoma cioBa Kum Llpin Cona He moHpaBuiuck... Kum [pin CoH ObUT W3THAaH U3
penakiuu. YToOBI KOPMUTH CEMBIO, TIO3T YCTPOMIICS PabOTaTh 3aBX030M B CTOJIOBYIO» [7].

beun u pyrue MHEHUS — HEKOTOPBIE CaXaTMHCKHE KOPEHIIB CYUTAIOT, YTO IIKOJIBI OBI-
JIM 3aKpBITEl 000cHOBaHO. OHH ACWCTBUTENFHO OTPHUIATEIHHO BIMSIIN HAa CITIOCOOHOCTH KO-
PEHCKUX yYaluXcsl MOCTYIaTh B COBETCKUE BY3bl, TOPMO3WIN JIANITAIIUIO0 KOPEULIEB K KU3-
Hu B CCCP. Wx nmukBuamus ObuIa peApelieHa caMuM MPOIECCOM HHTETPAIH TUACTIOPHI
B COBETCKOE 001ecTBO [9, ¢. 126].

Cosznanue ¥ QyHKIIMOHUPOBAHHE KOpEHCKUX Ko B CaxaauHCKOW 00JIacTH OBLIO 3HA-
YUMBIM SIBJICHHEM B KU3HHU CaXaJIMHCKOM KOPEHCKON AMACTIOPHL. YUpEKICHHBIE COBETCKH-
MU BIIACTSMH B IIEJNISX MPOCBEMICHUS KOPEHCKUX AeTeil, OHW B ITOJIHOW Mepe BBITOIHIIN
CBOIO POJIb U OBUTH TUKBUANPOBaHEI B 1963 r. HecMOTpst Ha CpaBHUTENEHO KOPOTKHI TIEpH-
OJ1 CBOETO CYIIIECTBOBAHUS KOPEHUCKHE HAIIMOHAJIBHBIC MIKOJBI CHITPAIN Ba)KHYIO POJIb B
MPOIIECCEe afanTalui KOPEHIIeB K )KU3HU B COBETCKOM OOIIIECTBE.
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Kopetickas mkona B Onomapu (Kopcako) B 1946 r. / u3 muanoro apxusa Kum Yan Ok
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BUOTI'PA®UA

S, dun FOnust MiBaHoBHA, paboTaro B 00J1aCTH OTCUSCTBCHHON MCTOPUH U CIICIUATIN3U-
pytochk Ha uctopun danbaero Bocroka B XX B. PaboTaro crapimmuM Hay4HBIM COTPYJHHKOM
B CaxaJlMHCKOM O00JIacCTHOM KpaeBemueckoM My3ee (T. FOxxuo-CaxamuHCK), a TakKe SBIIS-
I0Ch OTBETCTBEHHBIM pelakTopoM >xypHana «BectHuk CaxamuHckoro myses». Kanmmaat
ucropuueckux Hayk ¢ 2016 r., maructp (MA in History) Yuausepcutera Kopé (r. Ceyn)
¢ 2018 r. ObnacTh MOMX HayYHBIX HHTEPECOB BKIIFOYAET HCTOPHUIO U KYJIBTYPYy CaXxalTMHCKUX
U POCCHUCKHX KopeireB, uctoputo COBETCKO-IIMOHCKOW BOWHBI 1945 T., pemarpualiiio
HacesieHus nocie BTtopoit MupoBoil BoliHbl, nctoputo CaxanuHa u Kypuibckux ocTpoBOB
B XX B.

KOREAN ETHNIC EDUCATION SYSTEM IN SAKHALIN REGION

Yu.l. Din

Sakhalin Regional Museum, Yuzhno-Sakhalinsk,
din.iuliia@gmail.com

The paper deals with history of Korean schools existed in the Sakhalin Region in 1945—
1963. The schools were established by the Soviet government for the Koreans, who became
under the Soviet Union’s jurisdiction together with the territories of South Sakhalin and the
Kauril Islands.

Schools began to work as early as the 1945/46 school year, grades were started in Octo-
ber-November of 1945. At the first stage Korean schools copied the old Japanese education-
al system (although there were no Korean schools on Sakhalin before 1945), and some edu-
cated Koreans became teachers.

The transfer of Korean schools from Japanese to Soviet educational system (with usage
the Korean language as main) began in January 1947. Russian language was taught weekly
for 12 hours for 1-3 grades and 2-3 hours a day for students of 7-8 grades. At this period the
schools lacked of textbooks, qualified teachers and comfortable buildings. The Soviet ad-
ministration was acutely worried about ideological issues, in particular, the ideological and
political control of educational work. In Soviet state schools should not only play the educa-
tional role, but also make children Soviet people, taught them values and ideas of Soviet
society. Special attention was paid to the ideological component of education. For example,
in 1952 the Sakhalin Regional Committee of the CPSU sent to the Secretary of the Central
Committee G.M. Malenkov on the appointment of additional inspectors of Korean schools.
The need for these measures was motivated by the presence “a large number of teachers
who do not have the necessary pedagogical and political training” in Korean schools.
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In 1962 the Sakhalin National Educational department proffered the Ministry of Educa-
tion of the RSFSR to reform the Korean schools of the Sakhalin Region into Russian
schools. The ministry recommended to resolve this issue in the region. As a result, by the
decision of the Sakhalin Regional Executive Committee of May 13, 1963 No. 169, Korean
elementary, eight-year, and secondary schools were reorganized into schools with the Rus-
sian language of instruction. Two evening Korean schools of working youth were merged
with the Russian ones. The only Korean school remained in Yuzhno-Sakhalinsk until 1968,
when it was closed.

The reasons of the elimination of Korean schools, done by the Sakhalin Regional Execu-
tive Committee, were weak teacher training, insufficient provision of textbooks, teaching
aids and literature in Korean, as well as the inability of Korean youth who graduated from
Korean schools to enroll in Soviet universities and receive higher and secondary education
due to poor knowledge of Russian language.

The creation and functioning of Korean schools in the Sakhalin region was a significant
phenomenon in the life of the Sakhalin Korean diaspora. Its were established by the gov-
ernment for integration of Koreans into Soviet society and eliminated after reaching the
main goal.

BIOGRAPHY

I study in the field of Russian History focusing on the history of the Russian Far East in
20 century. I work as the Senior Research Fellow in Sakhalin Regional Museum (Yuzhno-
Sakhalinsk) and also as executive editor of “Journal of Sakhalin Museum”. I am PhD in His-
tory from 2016, MA in History of Korea University (Seoul) from 2018. My research area is
including history and culture of Sakhalin and Russian Koreans, history of Soviet-Japanese
War of 1945, repatriation after Second World War and the history of Sakhalin and Kurile
Islands in 20 century.

®OPMHUPOBAHMUE, IYXOBHOMN U TBOPYECKOM JTUYHOCTHU CTYJIEHTOB
B IEJAT'OTMYECKON CUCTEME HOTM-TPU3

B.X. Kum, M.C. Kum

Boponeostcckuii cocyoapcmeennviii mexnuydeckuii ynugepcumem, Bopouesc, Poccus,
vyachhkim@yandex.ru, marskim@yandex.ru

B crarbe paccMaTpuBaroTCs BONPOCH ((OPMHPOBAHUS TBOPUSCKON JTUYHOCTH B TECHOM
CBSI3W C HPAaBCTBEHHBIM M JAYXOBHBIM COJEP)KaHHEM Ha OCHOBE CHCTEMBI HEMPEPBHIBHOTO
¢dopmupoBanus TBopueckoro MeiiuieHus (HOTM-TPU3) u Cesmennoit bubneiickoit uc-
TOPUHU.
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®dopMHupOBaHHE TBOPUYECKOH JUYHOCTU AOJDKHO OBITH TECHO CBS3aHHO C €€ HpaB-
CTBEHHBIM U JYXOBHBIM COJIEpKaHHEM, TaK KaK BICOKAs MHTEIUIEKTYyaIbHOCTh U IIMPOKas
KOMIIETEeHTHOCTh 0€3 HpAaBCTBEHHOW OCHOBBI JCNAIOT YeJIOBEKa TIIECIaBHBIM M HEYCTYII-
YUBBIM.

CesmmenHoe [Ircanme Bo Bce BpeMeHa aeT YelIOBEKY MPUMEPHI MYIPOTO U BBICOKO JTy-
XOBHOTO pa3pemieHus CIOXHBIX M KOH(QIMKTHBIX cuTyarnuid. Vcmomnp3oBanne CBSIIEHHOM
bubnetickoii ucropun B 3aHsaTHiIX 1o cucteme HOTM-TPU3 MoxeT moMoub CTyJIeHTaM
pa3BUBaTh HE TOJILKO CBOU TBOPYECKHE CITIOCOOHOCTH, HO U TyXOBHO-HPAaBCTBEHHBIE.

N3BecTHO, 9TO KIFOUEBBHIM NpuHITATIOM TPU3 sBIIsIeTCS BRISIBICHHE M pa3pelieHnue mpo-
TuBOpeuns. [IpuHIMI TPOTUBOPEUNs COCTOUT B TOM, UTO IO BO3/IEHCTBHEM BHEITHUX U
BHYTPEHHHUX (PAaKTOPOB BO3HUKAIOT, OOOCTPSIOTCS W paspeliaroTcst nporuBopeunsi. Cymie-
CTBYIOT TIPOTHBOPEUHS CKPBIThIE WK siBHbIE. CHCTEMBI IBOJIOIMOHUPYIOT, MPEOI0IeBas
MPOTHUBOPEYHS HA OCHOBE OOBbEKTUBHBIX 3aKOHOB, 3aKOHOMEPHOCTEH, SIBIICHHUN U 2P PEKTOB.
CunbHbIE pElIeHNs — 3TO PELEHHs], IPEO0IEBAIOIINE IPOTUBOPEUUSI.

TPU3 BeiensieT Tpu BUIa MPOTHBOPEUUH (B IMOPSIKE BO3pACTAHUS CIIOKHOCTH pa3pe-
menus) [1, 2]:

1. AnmuHHCTpaTHBHOE (TIOBepXHOCTHOE) mpotuBopeune (All): «Hamo ymydmwmrth cu-
CTeMy, HO S He 3Hal0 Kak (He yMelo, He UMEIO MIPpaBa) CAENaTh ATO». ITO MPOTUBOPEUHE SB-
JISIETCSL CaMBIM CJTAOBIM U MOXKET OBITh CHATO JINOO M3ydeHHEeM AOMOJHUTEIHHBIX MaTepra-
JI0B, TUOO yTIyOJIeHUEM MTPOTHBOPEUHSI.

2. Texaunueckoe (yramyonénnoe) mpotuBopeune (TII): «ynyurieHue ogHOro mapaMerpa
CHCTEMBI PUBOJIUT K YXY/IIICHUIO APYTOTO MapaMerpa». TexXHrndecKoe MPOTHBOPEIHE — ITO
OCHOBAa TIOCTaHOBKHM M300peTaTeNnbCKol 3amaun. [lepexo]] K TEXHUYECKOMY MPOTHBOPEUHIO
Cy’KaeT T0JIe MOKCKA PElICHU U TI03BOJISIET MEPEUTH K aJlTOPUTMY pellieHus n300peTaTesib-
CKOH 3aJlaud, KOTOPBIM JIHOO0 TpejiaraeT MPUMEHUTh OJUH WM HECKOJIBKO CTaHAapTHBIX
TEXHUIECKUX MPUEMOB, THOO (B ClIydae CIOKHBIX 3a/1a4) TpeOyeT mepexona K 000CTpEHHO-
MYy NPOTHUBOPEUHIO.

3. ®usnyeckoe (oboctpéHHoe) mpotuBopeure (PII): «uist yirydiieHus: CHCTeMBbI, Kakasi-
TO €€ YacTh JOJDKHA HAaXOJUTHCS B Pa3sHBIX (MU3WYECKHX COCTOSHHUSIX OJHOBPEMEHHO, UTO
HEBO3MOXXKHO». DH3HUuecKoe MPOTHBOPEUHE SBIsSeTCs Haubosiee GpyHIaMEHTABHBIM, MTOTO-
My 4TO M300peTarenb yIUpaeTcsl B OrpaHuueHus, 00ycIOBIeHHbIE (PU3NUECKUMH 3aKOHAMHU
npuposel. s permenns 3amaun M300peTarenhb TOJDKEH BOCIOIB30BAThCS CIIPABOYHHKOM
¢dm3ugeckux d(hpexToB U TadHICH NX TpuMeHeH™MS [ 1, 2].

Cunraercs, 4TO MyTh K BEPHOMY PEIICHUIO OINPENEIEH HACTOJNBKO, HACKOIBKO TOYHO
c(hopMyIIMPOBAaHO TMPOTHUBOpPEUHE TNPEAIOKEHHONW 3anadd, UIsl TPEONOJICHUS KOTOPOTo
kimaccrdeckas TPU3 npemnaraer 40 Hanbosiee CHITBHBIX MPUEMOB, JAOMHX d()(HEKTUBHBIC
pemrenusi. Bece 310 Xopormio 3Haer nr00o0# crneuuanuct. Ho 3HAaeT JM OH, 4TO BIOJHE
HATJISIHBIE IPUMEPHI Pa3pelIeHHs TPOTUBOPEUHIT MOKHO HAUTH UMEHHO B bruOimn?

Paccmotpum 310 Ha mpumepe. [IpuHIAT TPOTUBOpPEUHS COCTOMUT B TOM, YTO ITOA BO3-
JIECTBUEM BHEITHUX M BHYTPEHHHX (DAaKTOPOB MPOTHUBOPEUUS BO3HUKAIOT, OOOCTPSIOTCS U
paspematorcs. [Ipobnema TpyaHa MOTOMY, YTO CYLIECTBYIOT IPOTHBOPEUHS SBHBIC U CKPbI-
Thie. CHCTEMBI IBOJIOIUOHUPYIOT, TPEOJIONIEBAsT MPOTHBOPEUYUSI HA OCHOBE OOBEKTHBHBIX
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3aKOHOB, 3aKOHOMEPHOCTeH, siBiicHUuil U 3¢dekToB. CUIbHBIC PEIICHUS — 3TO PEIICHUS,
MIPEOI0JIEBAIOIINE TIPOTUBOPEHUHSL.

Paccmotrpum paspelenre npoTuBopeunst Ha EBaHrensckoMm npumepe u3 xxu3Hu Mucyca
Xpucra.

Hoann 8:3-6. «...kHudicnuxu u ¢apuceu npugenu x Hemy oscenwuny, 63amyio @ npento-
bo0esinuu, u, nocmagug eé nocpeou, ckazam Emy: Yuumens! sma sicenwuna 83ama 6 npe-
mobodesnuu; a Moucel 6 3axone 3anogedan Ham nobusamv maxux xamuamu: Tel ymo
ckaxceutv? 1 osopunu dce amo, uckywias Ez2o, umobvl Haiimu 4mo-Hubyob K 008UHEHUIO
Ezop.

[Ipoananusupyem 3ToT TekcT. CHUTyalus sIBHO CO3JaHa IJIS TOrO, YTOOBI MOCTaBUTH
Nucyca B 6€3BBIX0JHOE TIOJIOXKEHHE U OOBUHUTH EroO.

IIpoTruBopeyue:

—ecnu Mlucyc rOBOPHUT, YTO JKEHIIMHY JNCHCTBUTEIBHO CJICIYET MOOUTHh KaMHSIMH, TO,
BO-1iepBhIX, OH Tepsier CBOIO N00OpYIO Cl1aBy, a BO-BTOpPhIX, OH HApyIIaeT PUMCKHIA 3aKOH,
0 KOTOPOMY MY/ HE UMENH MpaBa BEHIHOCUTH CMEPTHBIN MPUTOBOP HITH POBOJIUTH €T0 B
WCTIOJTHEHHE;

—ecnu OH TOBOPUT, YTO JKEHIIMHY CIIEIyeT MOMUIoBaTh, Ero cpasy moriau Obl 00BU-
HUTH B TOM, 4T0 OH yYHT JI0/Iell HapyIaTh 3akoH Mowuces, 1 4To OH IpoIIaeT mpetodo-
JIesTHIE 1 JaXKe TTIOOMIPSIET ero.

Pa3pemienue nporuBopeuns:

Hoann 8:7-9. «Kozoa sce npooonacanu cnpawusams E2o, OH, BOCKIOHUBUUCD, CKA3AT
uM: Kmo u3 eac be3 epexa, nepaulil 6pocev Ha Hee KameHb. ...Onu dice, yCavluiag mo u 6y0yyu
00IUUaeMbl COBECMbIO, CIATU YXOOUMb 00UH 3a OPY2UM, HAYUHASL OM CIMAPUWUX 00 nocieo-
HUX, U ocmancs 00un Mucyc u dxcenuuna, cmosuas nocpeouy.

31eck B pa3pelieHny MPOTUBOPEYHS HETPYTHO YBHIETh ACUCTBUE CIEIYIONINX KIACCH-
geckux npuemoB TPU3:

1. [lpunnun npo0isieHus, BeiHeceHUs: u oObenuHeHus (Mucyc XpuCcToc OTHEenui rpex,
JIOCTOMHBIN HaKa3aHWs, OT JKCHIIHMHEI, TIEPEBEN U COCIUHMII C TPEXaMHU TeX, KTO XOTEJ I0-
OUTH KCHIMUHY KaMHSIMH);

2. [MpuHnun «Ha000pOT» U Mepexojia B APyroe uaMepeHue (mpobiema rpexa mnepeseie-
Ha OT >KEHIIMHBI K HANaIaloNUM Ha Hee, U (PU3MUecKuil caMoCy/] MOOUTHS KaMHSIMH JKEH-
mwHbl Micyc Xpucroc npeBpatui B JyXOBHO-HPaBCTBEHHBIH CaMOCY/l YeJIOBeKa COOCTBEH-
HO# COBECTHIO).

B pesynerare petictBust 3Trx npueMoB noiyuwics UKP (uaeanbHbIi KOHEUHBIH pe-
3ynbTaT) — Hanagaromue CAMU oTka3anuch BBRITIOTHATH CMEPTHBIN IIPUTOBOP.

JlyXOBHO-HpPaBCTBEHHbII aClEKT:

Hoann 8:10-11. Hucyc, 80CKIOHUBUWUCH U He UL HUKO20, KDOME JCeHUJUHDB, CKA3AL
el oicenuunal 20e meou obeurumenu? Huxkmo He ocyoun mebs? Ona omeeuana: HUKMO,
Tocnoou. Hucyc ckaszan eii: u A He ocyscoaro mebs, uou u 6npeds He epeuiun.

ITocne kpeaTUBHOTO pa3pelieHUs POTUBOPEUHSI C UICaTbHBIM KOHEUHBIM PE3yJIbTaTOM
CIIelyeT IyXOBHO-HPAaBCTBEHHOE HacTaBieHHue. Mucyc XpHUCToC HE OCYKIAeT YeloBeKa, HO
OCYXJIaeT TPex M JIAeT YEeIIOBEKY yXOBHO-HPABCTBEHHBIE OPUEHTHPHI B )KU3HU.
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Takum 00pa3oM, coueTaHUE JIBYX Pa3HOIOJIAPHBIX O0JIACTEH JCATEIBLHOCTH: JTYXOBHOM
1 N300peTaTebCKOM, TT03BONISIET 00HApYXuTh, uTo TPU3 u Crsmennas bubnetickas ncro-
pHs OTCTOSAT APYT OT ApPyra HE TaK JAIEKO, KaK MOXKET MOKa3aThCs CO CTOPOHEL [loaTomy
ucnonb3oBanue CesiieHHoi buOnelickoii ucropun B 3aHsATUsX B cucteme HOTM-TPU3
UMeeT OoraThlil TyXOBHO-HPABCTBEHHBIH KPEATHBHEIN IMOTEHIIMAN [T Pa3BUTHS CTYICHTOB.
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BUOT'PA®UA

Mg, Kum BsaecnaB XakdenoBnd 1 Kum Mapuna CemeHoBHa, paboTtaeM B 00JacTH
BHICIIET0 00pa3oBaHMs U CHEHUAIM3UPYEMCs Ha TIpENofaBaHUH TUCHUIUIMH «MexaHHKa
rpyHTOBY», «OCHOBaHUS U (HyHIAMEHTB U JPYTUX, CBSI3aHHBIX U HUMU, CTYICHTAM U Maru-
CTpaHTaM CTPOUTEIBHBIX crenunaabHocTel. PaboTaem mornentamu kadenpsl CTpOUTEITHHBIX
KOHCTPYKIIMH, OCHOBaHUU 1 (yHIaMeHTOB uMeHu npodeccopa bopucora H0.M. Boponex-
CKOT'0 TOCYyAAapCTBEHHOTO TEXHMUYECKOro yHHBepcuTeTa. KaHaunaTel TEXHMUYECKHX HayK ¢
1989 roma. ObnacTh HaMIMX HAyYHBIX MHTEPECOB, KpoMe MpOo(ecCHOHAThHBIX, BKIOYAET
WCTIOJIb30BAaHNE WHHOBALMOHHBIX METOJWK MpH OOYUYEHHWH CTY/IEHTOB W MarucTpaHTOB, B
TOM YHCJIE, BHEAPEHUE HEMPEPHIBHOTO KpeaTWBHOrO oOpazoBanms mo cucteme HDOTM-
TPU3 B namem BY3e.

FORMATION OF THE SPIRITUAL AND CREATIVE PERSONALITY
OF STUDENTS IN THE PEDAGOGICAL SYSTEM NFTM-TRIZ

V.H. Kim, M.S. Kim

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

The article deals with the formation of a creative personality in close connection with
moral and spiritual content based on the system of continuous formation of creative thinking
(NFTM-TRIZ) and Sacred Biblical history.

The article describes an example of resolving the contradiction in the Gospel example
from the life of Jesus Christ (John 8: 3-11).

It is shown that the combination of two different polarity areas of activity: spiritual and
inventive, makes it possible to discover that TRIZ and Sacred Bible history are not as far
apart as it may seem from the outside. Therefore, the use of sacred biblical history in classes
in the NFTM-TRIZ system has a rich spiritual and moral creative potential for the develop-
ment of students.
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CETEBOM COILUAJBHBIN MAPKETHHI KAK PECYPC PA3BUTHUSA
TYPUCTUUYECKOI'O BUSHECA B PETMOHE

E.C. Kum', A.C. Ipuxoaa’

1Eumec-uitmyﬁamop Caxanunckozo @onoda pazeumusn npeonpuHUMamenbcmed,
FOocno-Caxanunck, Poccus,
kim.sofja2011@yandex.ru
*Mockosckuii 2ocyoapcmeennuiii ynugepcumem, Qhaxynvmem svicuieii WKovl Gusneca,
npozpamma MbA, Mockea, Poccus,
adhills@mail.ru

[IpuauHBl cTarHalii PEerHOHANBHON TYPHCTCKON WHIYyCTPHH JIeXKAaT B IIOCKOCTH He
TOJIbKO TPUBHAJIBHBIX, XapPaKTEPHBIX Ui OOJBIIMHCTBA POCCHHUCKUX PErMOHOB, OLUIMOOK
yIpaBIeHHs, HO U UTHOPHPOBAHHS TEXHOJOTHI CETEBOTO COIMAIBbHOIO MAapKETHHTA, IMO03-
BOJIAIONIETO BBHISIBUTH JAWHAMHUKY, COAEp)KaHWE, M3MEHEHHs crpoca. B Takumx ycCIoBHIX
CIPOC CTAHOBUTCS MPOCTO (PaHTOMHBIM MHIMKATOPOM OTYETHOCTH. BHeIpeHue ceTeBoro
COLMAILHOTO MapKeTHHIa B KOHTEHT Pa3BUTH MOOMJIBHOTO TypPUCTCKOTO arperatopa obec-
neynt GopMupoBaHue 0a3bl MOTMHHBIX WCTOPH, BIIEYATIICHH, 3aTpaT TypUCTOB IO Me-
CTaM TIOCEILIEHHH, a TAK)Ke U MPEAJIOKEHUHN YCIIyT TYPUCTCKOTO OM3HEeca.

BBengenune

CounasibHbIi MapKETHUHT B COBPEMEHHON TYPHUCTCKON OTpAaciy, IA€ 3aJ0TOM yCIIeII-
HOT'O CYIIECTBOBAHMS SABISICTCS IPEBAIMPOBAHNE TOPU30HTAIBHBIX KOMMYHHUKALIUN MEX-
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Iy MPOU3BOAUTEISIMU OTIEIbHBIX YCIYT, CTABUT CBOCH 1IENIbIO, B IIEPBYIO OYEpElb, BbI-
SIBUTH CTENEHU yJAOBIETBOPEHHOCTH MOTPEOUTEIS [IJIS1 OCIEAYIONIETO MPEATOKECHHS eMy
YCIyT B TOYUHOCTH COOTBETCTBYIOIIUX €T0 OXuaaHusM. Kak moka3piBaeT CTaTUCTHKA, TTY-
TelecTBUs 32 pyOex, B 3TOM ILIaHEe, KaK MOTPeOUTENhCKas YCayra, IPUHOCUT OOJIBIIYIO

YAOBJIETBOPEHHOCTh POCCUSHUHY (puc. 1).

E BHYTP € HHWIM TypU3m Bbl€34HO N TYpU3M

BbE34HO M TypU3M
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|
40,0 33,1
30,0 224 !
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100 | 3,2 A > | 59 ..I _I53
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Puc. 1. Y nensHble Beca TypnakeToB 0 BuaaM Typusma 3a 2014-2017 rr.

Hcrounuk: Typusm B Poccun: crat. coopruk 2018. Paznen 3 «OtaenbHble OKa3aTeIH AEATEIBHOCTH
typuctckux Gupm» URL: www.gks.ru

AHaJIN3 COCTOSIHUA Typl/lCTCKOﬁ OTpacCjiu B pEruoHe

Bormpoc meHbl W KadecTBa cepBHCa, SBISIOMIANACS KIIOUEBBIM, PEHIAeTCs SIBHO HE B
MOJIb3Yy POCCHMCKHMX TYPHCTCKUX JOCTONpuMedareibHocTel. [{ndpoBusanus ceppuca ycu-
JIWJIa TIPEUMYIIECTBA 3apYOCKHBIX CTPaH, IJ¢ aKTUBHO BBIWICHSIOTCS I'aCTPOHOMHYECKUI
TypHU3M, arpoTypu3M, (GOTOTYPH3M, SKCTPEMAaIbHBIN TYPHU3M, TyXOBHBIH TypU3M U T.1I.

CaxanuHckas o0macth He sBisercs uckimoderreM: B 2017 . u3 13300 odummansHbIX
TYpUCTOB OTAAJH MPEANOYTEeHHE BHYTPEHHUM TypaM Toibko 13,5%. [1] Ilpu sTom umcno
TYpUCTOB, BBIC3KAIOUINX B Jpyrue cTpaHbl, ¢ 2016 T. pacTeT €XerogHo He MeHee YeM
Ha 41%.

[Napagokc pa3BuTHS TypHCTCKOW HMHAyCTpur CaxaaMHCKOW OOJIACTH 3aKJII0YaeTcs B
TOM, YTO, OyZly4d OJHUM U3 CaMbIX 00eCIeYeHHBIX PETHOHOB CTAlMOHAPHBIMU TYPHCTCKU-
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MU 00BEKTAaMH, PETHOH A0 CHX MOP HE MOXKET BCTAaTh B OJMH PsiJl C TAKUMHU PETHOHAMH KaK
[Ipumopckwuii kpait, XabapoBckuii Kpait, AMypcKasi 00JIacTh M0 00beMY IPEIOCTaBISIEMBIX
TypucTckux yciyr. CaxanuH umeeT 60raroe HCTOpUdecKkoe Hacienue. ToabKo NaMsITHUKOB
BpeMeH Kapadyto HacunteiBaeTcs okoino 120 en. [2, c. 9]. YHUKambHBIC MPUPOIHBIC Ta-
MATHUKH, IPUCYTCTBYIOIIHUE ITOYTH B KOKJOM MyHHUIMIIAJILHOM 00Opa3oBaHuu (0. MoHEpOH,
o. Tronenmii, Jlecoropckue ruaporepMmbl, Topa CrambOepr, Tps3eBbIe ByJIKaHB MaryraH,
[TyraueBa, aMMOHUTHI pekH [lyradeBKH U T.JI.) B COYETaHUH C KPYTJIOTOAMYHOHN PHIOAIKOH,
JAMBUHTOM TPEACTABISIIOT YHUKAJIBHOM pecypc pa3BUTHS Typu3Ma Kak JipaliBepa HeHedre-
ra3oBOr0 CEKTOpa OCTPOBHOM 3KOHOMHKH [3]. [Ipy 3TOM 0XBaT 3KOHOMHUYECKH aKTUBHOTO
HaceJIeHUsl yciayraMud O(UIMaIbHOrO TYPHUCTCKOTO CEKTOPa COCTAaBISET MO MOCIECTHUM
JIaHHBIM COCTAaBJISIET JIHIIb 3% [4].

16000 14395
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£ 10000
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= 8000
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Puc. 2. Yncno caxaqMHCKUX TYPUCTOB BBIE3XKAIOUINX B APYTUE CTPAHbI

Ucrounuk: Typusm B Poccun: crar. coopunk 2018. Pasmen 5 «OcHOBHBIE TOKa3a-
TN JAESTENFHOCTH KOJUIEKTHUBHBIX CPEICTB Pa3MEUIeHHs M TYypHCTCKUX (GupMm
B paspese cyowrekToB Poccniickoit denepanun u roponos» URL: www.gks.ru

[IpoGnema uneHTHdUKAIMY YIOBICTBOPSHHOCTH MOTPEOUTENIsI U €ro HOBOTO CIpoca
ynupaeTcda B KpaTKOCPOYHOCTL ITOJIYUCHHBIX BHC‘IaTHCHI/Iﬁ, HCIIPUHATHUEC TIPUHYAUTCIIBHO-
CTU NpPCOAOCTaBJICHUA OTBETHOM I/IH(i)OpMaHI/II/I, JOPOroBHM3HY MApPKETHHTOBBLIX HCCJICIOBA-
Hull. B cTpaTerusix TypuUCTCKHX ONEPaTOPOB HE YUMUTHIBACTCS, YTO B BEK aKTUBHOTO Pa3BH-
THSL CETEBBIX MOOWJIBHBIX TEXHOJOTMH W3MEHWIHCH (hopMaThl BBIOOpAa MEXaHU3MOB TUIAHU-
POBaHHUsI OT/[BIXa COBPEMEHHOTO MyTCHICCTBEHHUKA. YKe MOSBUINCH HOBbIC BO3MOXKHOCTH
CETEBOU COIMATHM3AIMN HHIUBUyyMa depe3 JEeTCPMUHAIIMIO BIICYATICHUM, Tepeaavyy OIbl-
Ta, CBSI3aHHBIC C MECTOM M BPEMEHEM HACTYIUICHUS COObITHsA. Bee 3T0 HackiaeT 6a3y aaH-
HBIX B BHJIC CETEBBIX COOOICHUM, doTorpaduii, HCTOpUit Ha BCEM WHTEpBaje Tpeka Ici-
CTBUH ITyTENIECTBCHANKA (pHcC. 3).
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o Mowck oTgpixa no HHTepecam

v
1

: ‘\e . Ennetn
1‘~--®‘>vane
@ MpOoCTPOMTE MapLIPYT NYTeWecTerA
‘.\"“6\ MMabl
‘\@ Od¢naitH kapTbl

o CCIXDEHHTD M OAeNHUTBeCA NyTeweCcTeMaMmn

Puc. 3. Tpek neficTBuii My TEIIECTBCHHNKA
OreHka BOCTpEOOBAaHHOCTH MOOWIIBHOTO arperaTopa Kak Iuiat(opMbl yIpaBJIeHUs CO-
JIep>KaHUEM U KaueCTBOM TYpPUCTCKON YCITyTH.

Hackonpko BbICOKa BOCTPEOOBAaHHOCTh HOBBIX CETEBBIX MHCTPYMEHTOB IUIAHHUPOBAHUS
TYpPUCTCKOM YCIyrH Tokaszan orpoc 2174 dven., IpoBeAeHHBIH OJHUM U3 aBTOPOB CTaThH.

(puc. 4-7).

2,90% rer

6,90% wHoraa ‘
19,10% 50/50

43
71,10%

Puc. 4. OtBeTbl Ha Borpoc «Bbl caMOCTOSATENBHO
OpPTraHU30BBIBACTE CBOM OTIBIX?»

18,50% a2

Her

48,20%

31,20% wroraa

Puc. 5. OtBetnI Ha Bompoc «O0paraerecs JI BBl K TypoIepaTopam
IPY [UIAaHUPOBAHUH OPTaHU3ALMN OTAbIXa?»
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: II 777777777 ?{9’90%7”””?9,90%””
______
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tripadvisor* ocgielaps GIS () cirbnb

Puc. 6. OtBeth! Ha Botpoc «Kakne cepBUCH Yallie UCIIONb3YIOTCS
MIOJIb30BATEISMH IIPU OPTaHU3aINH OTIAbIXA?»

OpHo npunoikerne  Mcnonbsyet gea MCnonssyet Tpw  MCNOAB3YET YeThipe u
NPUAOHEHWA NPHUACHEHHA Bonee I'IpMnD?HEHMﬁ

Puc. 7. OtBeTsl Ham Borpoc «Ha3zo0BUTE KOJIMUYECTBO OJJHOBPEMEHHO
HCIIOJIb3YEMbIX MPUJIOKEHUN NIPU TUIAHUPOBAHUM My TEILIECTBUS»

BrIBOIBI

Takum 06p330M, YKC CCroJHA €CTh CCPBUCHBIC BO3MOXHOCTU INNIAHUPOBAHUSA TYPUCT-

CKOW yCIIYTH IO TPEANOYTCHUSIM U KOIIENbKY, YCIEIIHO UCTONIb3yeMble TypucTtamu. O0b-
€JIMHCHUE KITIOYEBBIX MMPUIIOKEHUN Ha OHOH TIaTdopMe CO3JIaeT arperaTop, OTBEYAIOIIHIA,
JIOTIOJTHUTENBHO, 32 COOp JaHHBIX C ONpEAENICHHBIX MCTOYHWUKOB W (popMHpOBaHWE KOH-
KPETHBIX TPEIOKEHUH. Arperatopbl (QUKCHPYIOT OECKOHEYHOE KOJWYECTBO TaiIepoB,
MO3BOJISIIOT BHEAPUTH HOBYIO MOJIEINb yrpaBlieHus noTpedHocTsiMu kimentoB CRM u ctpa-
XOBaHHUS PUCKOB, COKPATHTh M3/ICPKKH M TIOBBICHTH KA4ECTBO 32 CUET UCIOIB30BAHUS «YM-
HOTO W KPEaTHBHOTO» ayTCOPCHHTA, PAIMOHAIHHO PEIIUTh BOMPOC MHBECTHPOBAHUS B MH-
(dpacTpykTypHble 00beKThI. BO3HHKaeT HOBass MOJIE/b TYPUCTUUECKOIO OM3HECa, TIe POJib
TyporepaTopa BBIMOJHSAET MOTPEOUTENb, POJIb TypareHTa — arperaTtop, a MapKeTOJIOorHye-

CKHUIl aHaJIN3 IPOBOAUT CaM TYPHUCT.

268



SOCIAL SCIENCES (workshop D)

JINTEPATYPA

1. Typusm B Poccun: crar. coopuuk 2018. URL: www.gks.ru ([lata oopamenns: 30.05.2019 r.)

2. [JaMATHUKHE UCTOPUH U KyJBTYpPHI Nieprofa TyoepraropctBa Kapadyro (1905-1945 rr.) Ilyreso-
qwrenb / ABrop — cocraButenb U.A. Camapun: MunuicTepcTBo KynbTypsl CaxanuHekoi obnactu. — FOxk-
Ho-CaxanmuHck: n3natenbetBo OAO «Caxanunckast 00acTHast Tunorpadus», 2015. — 116 c.

3. O0 yTBepKICHUH TOCYIapCTBEHHOM mporpammbl CaxalmHCKON 00acTu «Pa3BuTHE TOPrOBIH
u ycnyr Ha tepputopun CaxanuHckoi oonactu Ha 2018-2025 rr.»: mocraHosienue [IpaBurenbpcTBa
Caxamuackod obmactu ot 26.05.2017 r. Ne 248. Anpec goctyma: https://sakhalin.gov.ru/?id=313
Jara obpamenus: 31.05.2019 r.

4. YucnenHocth paboueii cuibl B Bo3pacte 15-72 jer: crar. coopauk «Pernonst Poccun. Coun-
apHO-PKOHOMIYecKue moka3aTtenu - 2018 r.» URL: www.gks.ru ([dara oopamenus: 30.05.2019 r.)

BUOI'PA®USA

A, Kum En CyH, paboTato B 00JIaCTH FOCYJIAPCTBEHHOTO YOPABJICHUS U CIICHUATU3UDY-
IOCb Ha pAa3sBUTHM MaJIOTO M _cpeaHero OusHeca. Paboraro pykoBoaurtesneM busnec-
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SOCIAL NETWORK MARKETING AS A RESOURCE
FOR THE DEVELOPMENT OF TOURISM IN THE REGION

Y.S. Kim', A.S. Prihoda?

'Business incubator of Sakhalin Fund of entrepreneurship development,
Yuzhno-Sakhalinsk, Russia,
kim.sofja2011@yandex.ru
*Moscow State University, faculty of higher school of business, MBA program,
Moscow, Russia,
adhills@mail.ru

The reasons for the stagnation of the regional tourism industry are in the plane of not on-
ly trivial, typical for most Russian regions, management errors, but also ignoring the tech-
nologies of network social marketing, which allows to identify the dynamics, content,
changes in demand. In such circumstances, demand becomes just a phantom indicator of
useless reporting. The introduction of social network marketing in the content of the mobile
tourism aggregator development will ensure the formation of a database of true stories, im-
pressions, costs of tourists to places of visits, as well as offers of tourist business services.

Digitalization has strengthened the advantages of foreign travel companies. As a result,

there are new directions of domestic tourism: gastronomic tourism, agro-tourism, auto-
tourism, extreme tourism, spiritual tourism, etc.
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Sakhalin has a rich historical heritage. There are about 120 monuments of Karafuto pe-
riod [2. P. 9] Unique natural monuments present in almost every municipality (O. Moneron,
0. Seal, Lesogorskiy thermal springs there, the mountain of spamberg, mud volcanoes Ma-
gotan, Pugachev, Ammonites river Pugachevka etc) combined with year-round fishing, div-
ing represent a unique resource for the development of tourism as a driver of non-oil sector
of the island economy.[1] At the same time, according to the latest data, the coverage of the
economically active population with the services of the official tourism sector is only
3% [4].

The problem of identification of customer satisfaction and its new demand rests on the
short-term nature of the impressions, the failure to force the provision of response infor-
mation, the high cost of marketing research. The strategies of tour operators do not take into
account the change in the format of the choice of mechanisms for planning the rest of the
modern traveler in the age of active development of network mobile technologies. There are
already new opportunities for network socialization of the individual through the determina-
tion of impressions, the transfer of experience associated with the place and time of the
event. All this saturates the database in the form of network messages, photos, stories during
the track of the traveler's actions (Fig. 1).

0 Search forholiday needs

@ Tickets
ﬁ--@-lousing

@ Build the travel route

I "‘@3uides
\\© Offline maps

@ Save and share your travels with others

Fig. 1. Track the actions of the traveler

Today there are already service opportunities for individual planning of tourist services,
which are successfully used by tourists. The aggregator combines key applications on a sin-
gle platform. In addition, the collection of data from certain sources and the formation of
specific proposals are programmed. Aggregators fix an infinite number of guides, allow to
introduce a new model of management of CRM clients ' needs and risk insurance, reduce
costs and improve quality through the introduction of "smart and creative" outsourcing, ra-
tionally solve the issue of investment in infrastructure facilities. There is a new model of
tourism business, where the role of the tour operator is performed by the consumer, the role
of travel agent — aggregator, and the marketing analysis is carried out by the tourist himself.
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BOEHHAJI IIOJIMTUKA I0’KHOH KOPEH B CBETE OTUETOB
IHOJBbCKOU JUIIVIOMATHH B 1953-1961 'OJAX
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Bonezozpao, Poccus,
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Ha ocHoBe paHee He BBeIEHHBIX B HAYyYHBIH 00OPOT UCTOYHHKOB — JOKYMEHTOB TOJIb-
ckux nuriomatoB B CeBepHoif Kopee npeacTaBiieHsl OCHOBHBIC HAIMPABIICHUS BOCHHOH IT0-
mutuky FOxnoit Kopee nmocne Kopetickoit BoitHbl 10 mepeBopoTa 1961 roxa: uncieHHOCTb
W CUTyallus B apMHUH, 00bEM BOCHHBIX pacxoloB, corpyanndectBo FOxuoi Kopeun ¢ CILIA
Y TUIaHBI CO3/IaHUS BOGHHOTO 0JIOKa B PETHOHE.

OpUrHHAIBHOCTh pacCMaTpUBAEMOI TEMBI CBA3aHa, IPEXkAE BCETO, C HCTOUHUKAMH, KO-
TOpBIE TIOMOTAIOT €€ PaCKPBITh. ITO OTUYETHI U CITyKeOHBIE 3aIMCKHU TOIBCKUX JAUITIOMATOB
B KHJIP, xpansmuecs B ApxuBe MUHHCTEpCTBa HHOCTPAaHHBIX el [lombckoii PecyOmmku.
OHu, KaK TPaBUIIO, HMEIOT TPUQ «CEKPETHO», X aBTOpamu siBisitoTcs nocibl C. Kupbumok
(1953 ron), E. Cennerixku (1954-1958 roxpr) u 0. Jlpwirnac (1959-1961 roxsr). Mcrounuku
OTIUYAIOTCSA JOMUHUPOBAaHMEM B HUX KPUTHYECKHMX MaTepuajioB U OomeHok o FOxuoit Ko-
pee, 4acTo BTOPUYHBIM XapaKTEpOM CBeNEHHUIl (M3 I0KHOKOPEMCKHX MPEecChl W areHTCTB,
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areHTCTB JpYyrux crpal, a tTakxe MU/ u npyrux rocynapctsennsix opranos KHP). Xpo-
HOJIOTHYECKHE paMKH 00yCIIOBIIEHBI TeM, 9To B 1953 roxy 3akanumBaetcst Kopetickas Boii-
Ha, a B 1960-1961 roas! cTamu BpeMeHEM CepbE3HBIX BHYTPUIIOTUTHUECKUX MOTPSCEHUN B
IOxnoit Kopee.

1. B nokymMeHTax OnuChIBaJIaCh MOOMIHM3ALUS B I10)KHOKOPEHUCKYIO apMUIO ISl yBeIu4e-
Hus e€ yucneHHoctu. O0pamianocs BHUIMAHUE Ha MAacCOBOE YKJIOHEHHE OT NPU3bIBA F0KHO-
Kopeiickoit Mononéxu. B cepeaune 1953 roga B oruére cooOLIanock: B NPU3BIBHYIO KO-
MHCCHIO coriaimaercs ABUThest Becero 30% Npu3bIBHUKOB, TEM CAMBIM Pe3YJIbTaThl MOOHIIH-
3allUM 110 OLIEHKE OTYETa «O4YEeHb HUYTOXKHB. «OcTallbHbIE CKPBIBAIOTCA OO0 Kajedar ce-
0s1, nenas ceOst TaKMM 00pa3oM HECTIOCOOHBIMU K BoeHHOH ciyx6e. B Ceyiie ckpbiBaeTcst OT
MpU3bIBA B JIMCHIHMAHOBCKYIO apMHIO 0KOJI0 9476 uenoBek. bonbioe KOIMYeCTBO MOIOAE-
KM CIlacaeTcs OT MONAaJaHus B apMUIO OETCTBOM 3a IPaHUIly», — TOBOPUIIOCH Aainee. Biactu
WCIIOJIb30BAIIM YpE3BBIYaliHBIE METO/Abl MOOWIM3ALWH: «3allPeT BBIACICHHS MPOAOBOIIb-
CTBHS, YJIWYHBIE 00JIaBbl U MPHUBEICHHUE CONPOTHBILIOMIMXCA B Ka3apMbl Mojuuuei». Pe-
JKUM HCIOJIb30BAJI MOOMIIM3ALMIO B apPMHUIO KaK HaKa3aHUE», B YaCTHOCTH, ObUTM MOOMIIM30-
BaHbl 50 TOPTOBBIX PabOOTHUKOB-YYaCTHHUKOB 3abacToBkd B mopre WMuuxon (1. @. 11.
Om. 23. /1. 445. J1. 78-79).

O pesynbraTtax MOOWJIHM3AIMH MOJIBCKHE AUIIOMATHI coodmanu B cepeaune 1955 roxa
co cchUTKOM Ha ceBepokopeiickuit MU «JIu CeiH Man yBennawmi coctaB apmuu 10 20 pe-
TyJsipHbIX 1uBM3ud. Kpome Toro, on co3nmaér cnenyromue 10 quBusmii pesepsa. B Hacros-
niee BpeMsi UMeeTcsl 8-KpaTHO OoJpIlasi apMusi, 4eM BO BpeMs Hauyana BOHBEI B 1950 r.»
Otmeuanocs, uto «JIu CerH Man xoueT umertsd 1,5-muH. apmuro» (1. @. 12. On. 17. /1. 401.
JI. 86), a B 1956 togy ona nacuuthBaia 600 Teic. yenoBek (1. @. 12. Om. 18. M. 414.
JI. 216) . CornacHo otué€ty cepeaunsl 1955 roxa B 10:KHOKOpelickoi apmun 06110 18% pa-
0ounx u 63% KpecThsiH, OONBIIMHCTBO cojmaT HerpaMoTHble. [lo nanapM arentcrBa «Ce-
re» «JIu CerH Man u3 obmiero gucia 56 750 cTyieHToB, 42 ThIC. HAMEPEBACTCS BKITIOYHUTH B
apmuio» (1. ®@. 12. Om. 17. . 401. JI. 87).

2. B oruérax 3a 1955-1956 ronsl npuBoauaucey mudpel o pacxoxax FOxnoit Kopen Ha
BOECHHEIE IIeTH B 3T0 Bpems: 53-70% Oromkera, 9To CTano 00peMEeHUTENBHO I TOCynap-
cTtBa, HecMoTpst Ha omonib CLA. Benenctsue atoro B 1956 rony 0butn 1eMOOHIN30BaHBI:
B MIEPBOM MMOJIOBHUHE ToJia 6 THIC. OQHUIIEPOB U COOTBETCTBYIOIIEE KOJMUYECTBO CONIAT, 3aTEM
emé 967 opunepos (1. @. 12. Om. 17. . 401. JI. 86; Om. 18. . 414. JI. 23-24, 213-214,
216).

3. O noJ0oXeHUH B FOKHOKOPEHCKOH apMHU OTUYETHI cOOOIIanu HeraTuBHBbIE (PaKTHI U
JlaBAIH TaKWe XK€ OleHKH. «B apMuu rocrmoacTByer majo4yHas aucrurumHay (1. . 12.
Om. 17. A. 401. JI. 86), — xoncTaTHpoBajioch eroM 1955 roga. Otuér cepemmunt 1953 rona
oTMeYal ciy4au Je3epTHPCTBA B apMHU, JJIs1 OOPHOBI C YeM UCIIOJIL30BAJICS METOJI KOJIICK-
TUBHOM OTBETCTBEHHOCTH. CO CJIOB BOCHHOILJICHHOT'O FO’KHOKOPEHCKON apMuu co00IIaIoch
0 HaKa3aHWUH 3a J€3ePTUPCTBO: «...KOMaHAMUDP OaTajabOHA 10 KPOBU M30MJI KOMaHAUPA POTHI,
a TOT B CBOIO O4Yepellb, YTOOBI pa3psauTh CBOE OCIICHCTBO Ha COJIATax JlaJl KOMaHIy pas-
JIETbCS I0ToJla M BHIMTH HA IUIal Uil yIpaXHeHUi. Pa3zgersie morona comparsl CTOSIM Ha
MOpO3€ B TEUCHHE IIOYTH Yaca». ITO, 10 MHEHHIO aBTOpa OTuéTa, «BeAET K O€310HHON Mpo-
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MacTU MEXIY COJAaTaMU U OpHULIEpaMny, CPeIH NEPBBIX HAPACTAIOT AaHTUBOEHHBIE HACTPO-
enus (1. @. 11. Om. 23. 1. 445. J1. 79).

[IpuyrHaMK YKIIOHEHUS OT CITYKOBI B apMHH U Ie3ePTHPCTBA HA3BIBAINCH TOJIOJ] CONAAT
1 BOPOBCTBO O(UIIEPOB, KOTOphIe ObUTH MoBceMecTHO. B otuére cepenunsl 1953 roaa ro-
Bopuyiock: «llo 3asBIeHUSIM BOSHHOIUIEHHBIX BOPOBCTBO M U€pHas OMprka — BceoOIee siB-
JIEHUE, COTPOBOXKIAIONIEE JTUCHIHMAHOBCKYIO apMuio». KOKHOKOpEHCKUT BOSHHOTUICHHBII
cooOmmi, 4To «oduuep-cHadKeHel ero MojKa yKpal U Mpojal Ha PhIHKE 3a 3 MJIH. BOH
pUC, IpeTHa3HAYSHHBIH JJIs1 TUTAHUS COJIIATY», APYTON MOKa3aj, 4TO «B €ro MoKy 7 rpy3o-
BBIX aBTOMOOWJIEW OBUIO TpemHa3Ha4deHO IS OOCTY>KMBaHHS IEPEBO3KH YKPaIeHHOTO
oduiepaMy B LENSAX MPOJIAKK HA YEPHOM PBIHKE 00OPYAOBaHUS U MPOAOBOILCTBU. Emié
OJIMH TUICHHBIA COOOLIMII, YTO Ha MEPeAOBONH KOMaHIUP POTHI «0OpaTuiIcs K cogaTram, 4To
exemn KTo-To mact emy 100 000 BOH, TO TOMYy OH MPEIOCTaBUT |4-THEBHBIA OTITYCK».
«Cpenn oduLEepoB JTHCHIHMAHOBCKOW apMHU CYLIECTBYET CTpeMIIeHHE O0OOTaTHUThCS Ha
BOMHE MyTEM BEACHUS TOPTOBIIN «UeM MPHAETCA» », — pe3toMupoBaiock B otuéte (1. . 11.
Om. 23. 1. 445.J1. 79).

B BoeHHBIX Bepxax ObLTa BCKpHITA KpyTHAas adepa, CBI3aHHAS C IPUCBOCHUEM BOCHHBIM
munucTepcTBoM FOxHol Kopen Tpancnopra xionka u3 CILIA, conpoBoxnaBmasics: puHaH-
coBbIMU MaxuHanusaMu. OT4€r 3a Havano 1956 roxa coobmai e€ cytb. B 1953-1954 romax
BBICIIIE YAHOBHUKY MUHHUCTEPCTBA CMOTIIN MTPUCBOUTH B TOJIE3Y MUHICTEPCTBA TPAHCIIOPT
xyonka 3 CHIA croumocTthio 480 ThIC. T0JUIAPOB, MPEIHA3HAYCHHBINA 711 YACTHBIX F0XKHO-
KOPEHUCKHUX NMpeANpUHUMATENel, MOCPETHUKOM B IepenpaBke koroporo Beicrynana ®AO
(ITpomoBonbcTBeHHAsT U cenbckoxo3siiicTBeHHas opranm3anus OOH). Tlog maBneHnem mu-
HUCTEpCTBA ABa OaHKa MPEAOCTaBUIIN MOACTABHBIM JIMaM 85% CyMMBI JJisi TproOpeTeHHs
TpaHcropta. MUHUCTEPCTBO MPOBOAMIO TPAH3AKIMK B XBaHaX, MEPECUNUTHIBAS NPU MOKYII-
Ke XBaHbl Ha noyapsl B otHomeHuu 180 k 1, a npu npopaxke — 370 k 1. MuHuctepcTBO
000pOHBI TOOMIIOCH OCBOOOKIEHHUS TPAHCIOPTA OT IMOINIMHBI M 00S3aTEIHHON IOKYITKH
obnuramnuii rocyJapcTBEHHOTO 3aiiMa, YTO CHU3WJIO €0 CTOMMOCTh Ha o4epenHbie 15 MITH.
xBaH. @DAO nmorpeboBana MOKPHITUS NPEAOCTABICHHBIX NPEANPUHIMATENSM KPEIUTOB, YTO
MIPHUBENIO0 K HOBBIM pacxojaM M3 Ka3HBI TocyaapcTBa. B pesynprare «adepa B 3HaUUTETHHO
CTETIeHH MOBJHsIIA HA MOBBIIICHUE [IEH HA TEKCTHIbHBIC MaTeprajbly. MUHUCTP 00OpPOHBI
OBUI «JIMYHO OTBETCTBEHHBIM 3a BCE NIeJIO» M, HpeAynpexaas pa3BUTHE COOBITHH, BUIle-
MUHHUCTP 000poHKI caM nojan 20 ssHBaps B orctaBky (1. @. 12. On. 18. 1. 414. JI. 20-21).

4. B oTuérax IOCTOSHHO TOBOPHJIOCH O BOCHHOM coTpyaHmuecTBe HOxHoi Kopen c
CIIIA. BoeHHbIE U MONUTUYECKHE NEATENN JBYX CTpaH MOCTOSHHO KOHTAaKTHPOBAIM IO
3TUM BompocaM: BU3UThl B Ceyn HaHocuiu rocyaapctBeHHble cekperapu CLIA [lamnec u
Pack, komanayroniue amepukadckoi VIII apmun Ha JlanbHem BocToke u MOpckuMU cuiia-
mu CIIHA na Tuxom okeane, 1ied mrada amepukanckoit apmun Pagdopa. OTuér ot aBrycra
1956 roza co cchbUIKOM Ha areHTCTBO TOHBSIH cO00IIall O TeMax IMePeroBOPOB MOCIEIHETO C
JIu Cerr Manom: «1. ObecniedeHne KOPEHCKOW apMUU COBPEMEHHBIM OPYKHEM BKITIOYAsS
aTOMHOE Opy’kKre. 2. YBeInueHue BOeHHOW moMolny. 3. JIuKBuaamus corjameHus o mnepe-
mupun B Kopee» (1. @. 12. On. 18. 1. 414. JI. 215-216).
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B otuérax BTOpOii mosnoBuHb 1950-X rogoB NpUBOAMIUCH HU(PHI AMEPUKAHCKOW BOCH-
Hoit momommm IOkuO#M Kopee. B 1955 romy «amepukanibsl npemHaznadaor [Ha] 80 muH.
JIOJIApOB OOJIbIIIE HA BOGHHYIO MOMOILb, YeM B npouuioM roay». [lapmament CIIA yTBep-
i B 1955 rogy oburyto cymmy ¢unancoBoit nomoinun FOxHo#i Kopee — 628 muH. nomna-
poB u3 yero 280 MIIH. HA SKOHOMHYECKYIO ToMoIb (yMeHblieHa Ha 230 muH. noi. win 1%),
cyMMa K€ BOCHHOH IMOMOINHK ocTajack HemsmeHHow (1. @. 12. On. 17. [1. 401. JI. 86, 120).
B otuére 3a BTOpyt0 mojoBuHy 1956 roma cooOmanocs 0 pa3Mepax BOCHHOW IMOMOIIU Ha
TOT TOJ: AJi1 CYXONYyTHbIM BOMCK 3amaHupoBaHo 378,3 MH. 0., a NPEeJOCTaBICHO
104,1 mumH. 7071.; 1T MOpPCKOTO (IoTa — COOTBETCTBEHHO 2,3 MIH. Hoi. u 1,8 MITH. J0.;
Ju1s aBuanuu — 3,6 mutH. 1 1,1 mutH. o, Ha 1957 ron mimaHupoBanoch BEACIUTE TAKOU I10-
mouu Ha cymmy 305 miH. gon. (1. @. 12. Om. 18. A. 414. JI. 298). Otuér 3a nepByIo MoJo-
BuHY 1958 Tona Ha3wpiBaeT 00béM (huHaHCOBOHM momMormu CIIIA Ha BOGHHBIE IENTH B TIpee-
nmax 200 MiH. oI, clneayromuid oTu€T cebutkoit Ha bank FOxuo#t Kopen moBTOpsieT Ty ke
udpy — okoso 200 MIIH. JOJ. €XKEroJHO B TEYCHUE HECKONbKUX mocieanux et (1. d. 12,
Omn. 19. 1. 436. JI. 16, 50).

Ha stu cpenctra KOxnas Kopest mproOperana amepukaHCKOe BOOpyKeHHe. B ceHTs0pe
1955 roma el ObLIM TiepeaHbl «JIBa aMEPUKAHCKUX BOCHHBIX KOpaOJs, JUIs IUIaBaHUS Ha
KOTOPBIX Kopeiickue skumaxu odyuatorcs B CLIA u kotopsie npunyt B Kopero B ssHBape
1956 roma» (1. ®@. 12. Om. 17. 1. 401. JI. 121). Bo3moxHO, 3TH KOpadJik y4aCTBOBIHA B OK-
Ts0pe 1956 roga B Mmanéspax diota FOxHoi Kopen ¢ yaactuem xopabneii CLLIA. B otuére
3a 1956 ron coobmanock: «Bo3nymnsiit ¢iotr CIHIA nepenan Kopee Boennyro 6a3y Ilo-
xam» (1. @. 12. Om. 18. 1. 414. JI. 299, 300).

HeonnokpaTHo oT4€TH BTOPO# moaoBHHB 1950-X T0oI0B YIIOMHUHAIOT BOIIPOC O pa3Me-
meHnn Ha rore Kopelckoro momyocTpoBa aMEpUKaHCKOTO sIIEpHOrO opykus. B aBrycre
1956 rona med mraba amepuKaHcKoi apMuu Pandopa B HHTEPBBIO areHTCTBY XallTOH 3a-
TPOHYJ TIpodiieMy «obecIiedeHus: CoBpeMeHHBIM opykueM apmunn OOH, naBasi TOHSTH, 9TO
B COCTaB COBPEMEHHOI'0 BOOPYKEHHUS MOXKET BOMTH U aToMHOe opyxue» (1. @. 12. Om. 18.
. 414. JI. 215). ArentctBo Ilan A3us cooOmano, 4to Bo Bpems Busuta Pandopay «odu-
LUaJIbHO IIepenaHo TpeboBaHue mpucnath B Kopero atomMHoe opysxkue», 1 370 ObLIO HE Iep-
Boe Takoe TpeOoBaHme. 3uMoii 1956 roga Takoe e TpeOOBaHWE BBIIBUTAJIOCH BO BpEMs
Bu3uta B IOxnyto Kopero rocynapctsennoro cexperapst CLIA [lanneca. B oruére 3a aB-
ryct 1956 roga npuBoaniIoCch MHEHUE ObIBIIEro MUHHCTpa oOopoHbl FHOxHO# Kopeu, co-
IJIACHO KOTOPOMY «0€3 HOJIy4eHHUs] aTOMHOTO OPYXHS HEJb3 YMEHBIIUTh YMCICHHBIN CO-
CTaB apMHH, IPUHUMAs BO BHUMaHME TO, 4To B CeBepHoil Kopee kommuecTBO KopehcKux
BOMCK BMECTE ¢ KHTAaHCKHMHM cocTaBigeT 1 MmmmnoH [denoBek]» (1. @. 12. Omn. 18. [1. 414.
JI. 216).

5. B paMkax aMepuKaHCKOH BOEHHO-0JIOKOBOW MonuTHKU Ha JlanmsHem Bocrtoke 8 des-
pans 1961 roma CIHA u HOxnas Kopest moanucany makt o 0e30MacHOCTH, KOTOPBIH 110
OIICHKE ITOJIHCKOTO TTOCIIa O3HAYaN «IOJTHBIA TUKTAT co cTopoHbl CIIIA u momaunHeHue cede
BceX cdep KHU3HH «COIO3HOW» CTPaHbl», U B 3TOM aJMHHUCTpauus KeHHenu «mpeB3olnia
CBOETO MPEIIECTBEHHNKA. B yacTHOCTH, CT. 3 makTa «IBIAETCS CEpPbE3HBIM HAPYIIEHHEM
rocygapcteeHHoro cysepenutera lOxxnoit Kopen, naBas CoenunénnbiM IllTatam nmosHbIil
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HaJA30p HaJ peanu3alueil MpeaocTaBIsIeMONd SKOHOMUYECKOW M BOEHHON ITOMOIUIM...»
(1. ©.49. Om. 64. [1. 3. JI. 241).

C Kopelickoil BOWHBI aMepHKaHCKOe BOoeHHOe mpucyTcTBue B FOxHoit Kopee ocy-
miecTBIsuIOCh nof utarom Bokick OOH. B cepeaune 1956 rona, kak 3To cienyer u3 oTuéra,
FO’)KHOKOpPEMCKasl CTOpOHA BBICTYIIMIIA C IIPEAJIOKEHUEM KoMaHayromeMy Borickamu OOH B
IOxHo#t Kopee Ha3zHAUWTH KOPEHWCKOTO TeHEpalia €ro 3aMECTHTENIEM, a TaKXKe 3asBHJIA O
cBoel moznepxke pemeHus nepesectu mrad Boick OOH u3 Anonun B HOxuyto Kopero.
PacmmpenneM amepukaHcKoro BoeHHoro npucyrcrsus B FOxnoit Kopee B 310 Bpems crana
MepeucIoKalus aMepUKaHCKON KaBaJlepUCKONW TUBU3UM U CO3/IaHUE aMepUKaHIaMH JH-
BHU3MU PEeaKTUBHBIX camoi€roB (1. @. 12. On. 18. [I. 414. JI. 300). B T0 e Bpems, B CEeH-
Ts0pe 1955 roga munuctp obopons! FOxHo# Kopen Boickazan CHIA HemoBonbcTBO mepe-
JACIIOKAITEH B CTpaHy aMEpUKAaHCKUX BOCHHBIX M3 TaiiBans u SImoHuu 6e3 coriacus ox-
HOKopeiickoro mpasutenbcTa U Bu3 (1. @. 12. Om. 17. . 401. JI. 120).

Craenosanue FOxnoit Kopeeii B pycie BoeHHO-0110k0B0# nonutuku CLLIA BbIpazninoch
B €€ y4acTuH B IUIaHAX CO3JaHHS IIpoaMepruKaHCKoro Oioka B Bocrounoit Asuun — HEATO
(Opranmzanun gorosopa Cerepo-Bocrounoit Azun). OxktaOpsckuid oT4€T 32 1955 roma co-
obman: «IIpaButensctBo FHOxuoit Kopem Bmecte ¢ YUan Kait-mm m Hro Jluas [dsemom
CTPEMUTCS K CO3JAaHUI0 BOGHHOT'O TpoCTBEeHHOro cornamenus. C 3Toi nenpto Ha TalBaHb
HalpaBJieHa JAeneranus JM0epaJbHON MapTUM U TeHepaa Ui 00CyKIESHUS 3TOr0 BOIPOCa.
Kpome toro, O0but ObicTpo oduimanbHo npusHadn Hro JJuub JIbeM ¥ €ro nmpaBUTEIBCTBO
(1. ®@. 12. On. 17. [I. 401. JI. 154). Onnako, oT4€T 3a BTOPYIO MOJIOBUHY 1956 roma oTme-
qain: «Bonpoc o coxpanenun BoerHoro Onoka FOxnas Kopes, TaiiBans, FOxHbIit BreTHam
ytux» (1. @. 12. Om. 18. [I. 414. JI. 303).

Otuér 3a BTOpY!IO NONI0BHHY 1958 rona BHOBE ynomunai temy ¢opmupoBanuss HEATO:
«...JIu CplH MaH B cBOMX IIArax peanusyeT NpUHUUIHAIbHbIC eI aMEPUKAHCKOHM IOJIH-
TukY Ha JlansHem Bocroke, B yacTH[OCTH], KaK IIPUMEP, MOXKET CIIYXKHTh 3/I€Ch CTApaTellb-
Hoe yuactue Jlu Coin Mana B co3ganuu HoBoro arpeccuHoro makta HEATO...» B xoxe
Bu3uTa JIlu Coin Mana B FOxnb1it BeeTHam noanumarcs Bompoc o co3ganun HEATO, «ro-
pPSTYUM CTOPOHHHUKOM KoToporo siBiisieTcst JIm CeiH Many, ¢ yuactuem HOxHoro BretHama,
TaiiBansi, Gununmuh, SAnonun u IOxHo#H Kopen. [IpensitcTBuem B 3ToM ObLTO HEXKeNaHHE
JIu CoiH MaHa BKITIOYHUTD B HEro SInoHuro, SKoObI 3-3a TOT0, YTO Ta c1abo OOpeTcs ¢ KoM-
MYHU3MOM, DPa3BHBAaET OTHOLICHHUS C COLMAJIMCTHYECKUMM cTpaHamu, Bkiaowas KHJIP.
JleficTBuTenpHOM ke IprunHOM ObuTO Kemannue JIn CotH MaHa urpath pyKOBOIAIIYIO POJTH
B HEATO, uro «npu y4yactuu SmnoHuu ObII0 ObI HEBO3MOXKHOY», — IOJIarajl aBTop OT4&Ta.
[ozummst JInu Cein Mana npotuBopeumna HamepeHusiM CHIA u qpyrux y4acTHUKOB Oyy-
niero OJI0Ka, UCXOJs U3 Yero aBTOp oT4éra Aenas BeIBOA: «HBIHEIIHSS cuTyanus, oQHaKo,
HE yKa3bIBaeT Ha BO3MOXKHOCTh cKoporo co3manus makta HEATO» (1. @. 12. On. 19.
. 436. J1. 55-57) B suBape 1961 roga Ha koHdepeHIMM MUHUCTPOB HHOCTPAaHHBIX Aen Du-
munmuH, KO0l Kopen, IOxHOTO BheTHaMa n TaiiBans B Manuie «Obuta TIpearpuHsITa
HOBas TMOMBITKA 3aKIIOUEHHUS MAaKTa aHTUKOMMYHHCTHUECKHMH TOCYAapCTBaMH A3nn» —
HEATO, xortopas TpanchopmupoBaiack B uneto cosnanust ACAC (Accouumanmio rocy-
nmapctB FOro-Bocrounoit Azun). Opranusanum co3nana B utoie 1961 rona Oununmmaamuy,
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Mamnaitzueit u Cuamom. CIIIA, npennonaran aprop otuéra 3a 1961 roa, co3manu «moj BbI-
BECKON SKOHOMHYECKOTO M KYJBTYPHOTO COTPYIHHYECTBA HOBYIO PEAKIMOHHYIO TPYIIIH-
POBKY rOCyAapCTB, B KOTOPYIO OHHM HaJeIOTCs BTSIHYTh Takxke Snonuto u lOxuyro Koperoy,
U TakuM 00pa3oM, HamepeBaroTcs «ocrenenHo npeodpazoBat ACAC B HEATO...» [Tocne
Br3uTa B HOsI0pe 1961 roma rocymapctBernHoro cekperaps CLIIA Packa B HOxnyo Kopero
oHa BeIpasmia sxenanne BeTynuTh B ACAC (1. @. 49. Om. 64. J1. 3. JI. 62, 243-244).

HecMmoTps Ha TeHAEHLIMO3HOCTh U OJJHOCTOPOHHOCTH CBEIEHUI MOJBCKUX AUIIOMATOB,
BBOJMIMBIE B HAYYHBIH 000POT MaTepraibl PacIIUPSIOT MPEICTABICHUS O COCTOSHUN BOCH-
HO#t ceprr IOxHON Kopen, TOKa3pIBalOT XapaKTEPUCTUKH U OIIEHKH CO CTOPOHHI [lobimm
kak coro3anka CCCP mporuBoctosimux KHJIP BoenHbix cui Ha tore Kopelickoro moiayocT-
pOBa, a TEM CaMbIM U CEpPhE3HYIO OMACHOCTh HEYPETYJIUPOBAaHHOCTH OTHOLIEHHWH Ha IOJy-
ocTtpoBe nociie Kopeiickoit BOWHBI.

JIMTEPATYPA

1. ApxuB MununcrepcrBa nHOCTpaHHbIX jien [lonbckoii PecryOmnukw.

BUOTI'PA®UA

A, Kum Urops KoncrantuHoBrd, paboTaio B 001aCTH BBICIIEro 00pa3oBaHMs U CIICLH-
ANIM3UPYIOCh HA M3ydeHue ucropuu. Paboraro nouenrom B Bonrorpaackom rocymapcTBeH-
HOM COLMaJIbHO-TIEaroruueckoM yHuBepcurere, Bomrorpaa. Kanampar ucropuueckux
Hayk ¢ 1988 roga. O0nacTh MOMX Hay4HBIX HHTEPECOB BKJIFOUAECT MCCIEIOBAHUE MCTOPHU
[onbumu, Kopeu u kopeiickoit nuacnopsl Ha Tepputopun CCCP u Poccun.

MILITARY POLICY OF SOUTH KOREA IN THE LIGHT OF REPORTS
POLISH DIPLOMACY IN 1953-1961

LK. Kim

Volgograd State Socio-Pedagogical University, Volgograd, Russia,
kokes@mail.ru

On the basis of previously unrecognized sources — documents of Polish diplomats in
North Korea are presented main directions of the military policy of South Korea after the
Korean War before the 1961 coup.

The documents draw attention to the massive evasion of the recruitment of South Kore-
an youth into the army. In 1953, only 30% of those called up appear in the draft board. The
authorities used emergency mobilization methods, such as "the prohibition of the allocation
of food, street raids and bringing resisting the barracks by the police." In addition "the re-
gime uses army mobilization as a punishment," in particular, 50 port workers were mobi-
lized, who participated in the strike at the port of Incheon (1. F. 11. Sh. 23. D. 455.
P. 78-79). As a result, in mid-1955, Polish diplomats reported: “Rhee Syng Man increased
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the army to 20 regular divisions. In addition, he creates the next 10 reserve divisions. Cur-
rently there is an 8-fold large army than during the outbreak of the war in 1950". It was not-
ed that "Rhee Syng Man from a total of 56,750 students, 42 thousand intends to be included
in the army" (1. F. 12. Sh. 17. D. 401. P. 86-87).

The reports for 1955-1956 cited figures on South Korean military spending at that time:
53-70% of the budget, which became burdensome for the state, despite US assistance. As a
result, in 1956, 6 thousand officers and the corresponding number of soldiers were demobi-
lized in the first half of the year, then another 967 officers (1. F. 12. Sh.17. D. 401. P. 86;
Sh. 18. D. 414. P. 23-24, 213-214, 216).

Reports on the situation in the South Korean army reported negative facts and gave the
same assessments. “The army is dominated by cane discipline” (1. F. 12. Sh. 17. D. 401.
P. 86), was stated in the summer of 1955. The report of the middle of 1953 noted cases of
desertion in the army, for which the method of collective responsibility was used. The rea-
sons for evading military service and desertion were hunger of soldiers and theft of officers
as general phenomena. “Among the officers of the Rhee Syng Man's army, there is a desire
to enrich themselves in the war by doing trade what they have to do” (1. F. 11. Sh. 23.
D. 445. P. 79), the mid-1953 report summarized. A major fraud was discovered at the De-
partment of Defense related to the assignment of cotton from the United States by the De-
partment of Transportation, which was accompanied by major financial frauds. The Minister
of Defense was "personally responsible for the whole affair" and, warning the development of
events, the Deputy Minister of Defense himself resigned (1. F. 12. Sh. 18. D. 414. P. 20-21).

The reports talked about South Korea’s military cooperation with the United States. The
military and political leaders of the two countries were constantly in contact on military is-
sues, including US secretaries of state Dulles and Rusk. Specific figures were cited for
American military assistance to South Korea in the second half of the 1950s — at least § 200
million annually (1. F.12. Sh. 19. D. 436. P. 16, 50). South Korea received American war-
ships, a military air base, and joint exercises were held. Repeatedly in the second half of the
1950s, the discussion of the question of the deployment of American atomic weapons in the
south of the Korean Peninsula was mentioned. As part of the US military bloc policy in the
Far East, on February 8, 1961, the United States and South Korea signed a security pact,
which, according to the Polish ambassador, meant "full dictation by the United States and
subjection to itself of all spheres of life of the" allied "country" (1. F. 49. Sh. 64. D. 3.
P. 241). South Korea took part in unsuccessful attempts to create a military-political bloc of
US allies in East Asia - NEATO (Northeast Asia Treaty Organization). A serious obstacle in
this was the opposition of South Korea to participation in the bloc of Japan.

Despite the tendentiousness and one-sidedness of information from Polish diplomats,
the materials introduced into scientific circulation expand the understanding of the state of
the military sphere in South Korea, show characteristics and assessments by Poland as an
ally of the USSR to the military forces opposing the DPRK in the south of the Korean Pen-
insula, and thus the serious danger of unresolved relations on the peninsula after the Korean
War.
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COBPEMEHHOMY KOPEMCKOMY OBIIECTBEHHOMY JIBUXXEHUIO —
30 JIET

M.HU. Kum

Oobwepoccuiickan 2azema «Poccuiickue xopeiiyvl», Mockea, Poccus,
kimmid45@mail.ru

Kopetiickue obmecTBeHHbIE OpraHU3ali BOSHUKAIN YYTh JIM HE C MEPBBIX JET HAX0XK-
JISHHsI KOpeHleB B «pyccKux mpezaenax». OqHaKo, HA COBPEMEHHOM 3Tare OHM CTajld BO3-
HUKATh JIUIIb TOJIBKO B YCIOBUSAX TOPOAYEBCKON MEPECTPONKH, Kypca Ha IEMOKPATHU3ALINIO
1 OTKPBITOCTh. B cTaThe paccMOTpEHBI OCHOBHBIC BEXH B Pa3BUTHUU COBPEMEHHOTO KOpEii-
CKOTro OOIIECTBEHHOTO ABWXEHUs B Poccun.

[MepBas kopelickas oOlIecTBEHHAsI OpraHu3alusl ObUIa CO37jaHa TPYNIOi yueHbIX U 00-
MECTBEHHBIX NesTerneii MoCKBEI B opMe MOCKOBCKOW acCOIMAIMHA COBETCKUX KOPEHIICB
(MACK) B xonme 1988 r.

B nepuon 1988-1989 rr. B MockBe MMenoch HEMAIO UMEHMTHIX KOPEHCKUX YUYEHBIX:
akagemuk AH CCCP, M.II. Kuwm, unen-koppecnionnenT AH CCCP, 3amecturens AUpeKTo-
pa Macturyta BocrokoBenaenuss AH CCCP I'.®. Kum, npodeccop, 3aBemyromnumii kadeapoit
kopeeBegeHuss UCAA mpu MI'Y um. M.B. JlomonocoBa M.H. Ilak. 3aech xe TpyIauiuch
3aBeaytomui kadenpoit punocopun BACXHUII um. B.U. Jlenuna I'.A. IOraii, 3aBenyrto-
mmii otaenom Wucturyta BocTtokoBeaenuss AH CCCP I'.®. JIu, mOKTOp HCTOPUUECKUX
Hayk A.C. Illun. M3BecTHBIMU OBITH KaHTUAATH hrimoorndeckux Hayk B.I1. TTak, B.H. JIu
Y MHOTHE JpyTHE.

5 mas 1989 roga B akroBom 3ane Mucturyta BoctokoBeaenusi AH CCCP cobpanoch
6onee 200 mockoBckux KopeiineB. B CoBeT MOCKOBCKOH accolMaliii COBETCKHX KOpEHIeB
(MACK) 6p1mn n36pansl 27 4elIOBEK, B pEBU3HOHHYIO KOMHCCHIO — 7 4enoBek. Ha mepBom
OopraHu3allMOHHOM 3acefaHuu CoBera mpe3uaeHToM Obu1 u30pan mpodeccop M.H. Ilaxk,
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BHILIe-TIpe3ueHTamMu cTand Xo YH I3, B.®. JIu, I'.A. IOrait, M.H. Xan, ®.H. DM, oTBeT-
ctBeHHbIM cekperapeM — FO.C. XBan. PeBu3unonHas komuccusi u30pana mpejcenareieM
I'"M. JIu.

B Mockse B OxTs0pbckoMm 3aie Jloma coro30B 19 mas 1990 1. B 1eHb OTKPBITHS Che3aa
[Ipencenarens Cosera HanmoHanbHOCTEM Bepxonoro Coera CCCP P.H. HumaHnoB BbI-
CTyNWJI C MPUBCTCTBUEM OT MMEHHM BBICHIETO PYKOBOJCTBA CTPAaHbl HA YUYPEAUTEIHLHOM
Ccbhe3/le COBETCKUX Kopenues. [Ipe3nnentom Beecoro3Hoi accolmanui COBETCKMX KOpPENLEB
(BACK) 6511 m36pan ipodeccop M.H. I1axk.

BACK npomuna rocyaapctBeHnyto peructpauuio B Muntocre CCCP u crana nosHo-
MPaBHOM OOINECTBEHHON OpraHu3aIuei.

[Mocne yupenurenshoro che3na BACK cranm akTHBHO co3AaBaThcs pecilyONrKaHCKUE
PYKOBOJSIIE OPTaHbl Kopelckux opranmzanuii B Cpemneir Asum, Kazaxcrane, YkpaunHe.
B Teuenne 1990 roma npoucxoaun yupenurensHbie cbe3nbl B Kasaxcrane, Kupruzuu u Ta-
JOKUKHACTaHE.

Opnnako pacmang Coserckoro Coroza NMPHUBEN K CO3JAaHHIO CaMOCTOSTEIBHBIX O0OIIe-
CTBEHHBIX OpTaHW3allMd B KaKIOM TeIeph CYBEpEHHOM rocymapctBe B pamkax CHI. Ha
tepputopun Poccun Oblia co3nana u GyHKIMOHUpOBasa Accoruanus kopeines Poccun.

Jlums criyerst 10 net, B stuBape 1999r. Ha cbesne 3Ta opraHuszanus Obula IEpeMMEHOBA-
Ha B OO1iepoccuiickoe oobeaunenue kopeiines (OOK). B HacTosiiee BpeMs 3ta opranusa-
WS TIpeacTaBisieT kopeines Poccutickoit demeparnym, a mpesuaeaT OOK Lo B.J. saBiser-
csa uneHoMm Cosera npu Ilpesunente Poccuiickoit denepanuu 1no MeKHAMOHAIBHBIM OT-
nomenusM. Ha denepansaom ypoBae OOK ocyIecTBIIsieT CBOKO ACATEIBHOCTh B COOTBET-
CTBUM CO CBOMM Y CTaBOM U 3alIMIIAET NHTEPECH POCCUICKUX KOPEUILIEB.

JesTensHOCT KOpPEHCKUX OOIIECTBEHHBIX OPTaHU3AIMH MPOAOIDKAET Pa3BHUBATHCS H
COBEPIIIEHCTBOBATHCA C YUETOM COBPEMEHHBIX PEaIHii.

BUOI'PAD®USA

Kum Mowmceii UpbGemouu, [Ipeacenarens Coera OOIIEPOCCUHCKOr0 OOBEIUHECHUS
Kopeiies, pedepeHt rocciryx0n1 Poccuiickoit @eneparnu 1 kimacca. 3aMecTHTEINb TIIABHOTO
penakropa obmepoccuiickolr razetsl «Poccuiickue KOpeHIsy, OTIIMYHUK MUHHCTEpPCTBA
KkynbTypsl CCCP.

Pomuncs 20.12.1945r. B Y30ekuctane. OkoHUMI MOCKOBCKHUI rOCyAapCTBEHHBIN YHU-
BEPCUTET KyJbTYPBl U UCKYCCTB (M aCIMPAHTYPY), a Takke MOCKOBCKYIO BBICIIYIO MapTUii-
Hy[0 mKony. B teuenne 35 ner Obutr unHOBHMKOM MUHHCTEPCTB KynbTypbl CCCP u PO,
Munpernona Poccun. ABTOp MHOTOYMCIIEHHBIX CTaTe, IMyOiIMKaluK, KHHOCIEHAPUEB MO
KHIDKHOMY /1€y, KyJbTYpPOJIOTHH, MEKHAI[MOHAIBHBIM OTHOLIEHHSIM, 3THOKYJIbTYPHOMY
Pa3BUTHIO, POCCUHCKO-KOPEUCKUM CBs3siM. CIIEHApUCT, pexXHuccEp, MpOJrocep, BEAYIIUH
TBOPYECKUX MPOTPAMM.
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MODERN KOREAN SOCIAL MOVEMENT - 30" ANNIVERSARY

M.I. Kim

Russian Neswpaper “Russian Koreans”, Moscow, Russia,
kimmid45@mail.ru

Korean public organizations arose almost from the first years of the presence of Koreans
in the “Russian limits”. However, at the present stage, they began to arise only in the condi-
tions of Gorbachev's perestroika, the course towards democratization and openness. The
first such organization was created by a group of Moscow scientists and public figures in the
form of the Moscow Association of Soviet Koreans (MASK) at the end of 1988.

In the period 1988-1989. in Moscow there were many eminent Korean scientists: Acad-
emician of the Academy of Sciences of the USSR, M.P. Kim, Corresponding Member of the
USSR Academy of Sciences, Deputy Director of the Institute of Oriental Studies, USSR
Academy of Sciences G.F. Kim, Professor, Head of the Department of Korean Studies at the
Moscow State University; M.V. Lomonosov M.N. Pack. Here also worked the head of the
department of philosophy of the Academy of Agricultural Sciences to them. IN AND. Lenin
G.A. Yugai, head of the department of the Institute of Oriental Studies of the Academy of
Sciences of the USSR GF Lee, doctor of historical sciences, AS Shin. Known were the can-
didates of philological sciences V.P. Pak, V.N. Lee and many others.

On May 5, 1989, more than 200 Moscow Koreans gathered in the assembly hall of the
Institute of Oriental Studies of the Academy of Sciences of the USSR. 27 people were elect-
ed to the Council of the Moscow Association of Soviet Koreans (IASK), 7 people were
elected to the Audit Commission. At the first organizational meeting of the Council, Profes-
sor M.N. Pak, vice-presidents of steel Ho Ho Pe, VF Lee, G.A. Yugai, M.N. Khan, F.N.
Um, Executive Secretary - Yu.S. Hwang. The Audit Commission elected G. M. Lee as
chairperson.

In Moscow, in the October Hall of the House of Unions, on May 19, 1990, on the open-
ing day of the congress, the Chairman of the Council of Nationalities of the USSR Supreme
Soviet R. N. Nishanov made a greeting on behalf of the country's top leadership at the
founding congress of Soviet Koreans. Professor M. N. Pak was elected President of the All-
Union Association of Soviet Koreans (WASK).

VASK passed the state registration in the Ministry of Justice of the USSR and became a
full-fledged public organization.

After the founding congress of VASK, republican governing bodies of Korean organiza-
tions in Central Asia, Kazakhstan, and Ukraine began to be actively established. During
1990, constituent congresses took place in Kazakhstan, Kyrgyzstan and Tajikistan.

However, the collapse of the Soviet Union led to the creation of independent public or-
ganizations in each now sovereign state within the CIS. The Association of Koreans of Rus-
sia was established and functioned on the territory of Russia.
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Only 10 years later, in January 1999. at the congress, this organization was renamed the
All-Russian Association of Koreans (KLO). At present, this organization represents Koreans
of the Russian Federation, and the president of the KLLO Tso V.I. He is a member of the
Council under the President of the Russian Federation on interethnic relations. At the federal
level, the KLO conducts its activities in accordance with its Charter and protects the inter-
ests of the Russian Koreans.

The activities of Korean public organizations continue to evolve and improve with the
current realities.

BIOGRAPHY

Kim Moses, Chairman of the Council of the All-Russian Association of Koreans, civil
servant of the Russian Federation first class. Deputy Editor-in-Chief of the Russian News-
paper "Russian Koreans", an excellent student of the USSR Ministry of Culture.

Born on 12.20.1945 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 Federa-
tion, the Ministry of Regional Development of Russia. Writer of numerous articles, publica-
tions, screenplays on the book business, cultural studies, interethnic relations, ethnic and
cultural development, Russian-Korean relations. Writer, director, producer, presenter of cre-
ative programs.

NHHOBAIIMOHHBIE YYEBHBIE PECYPCBI-TPAHC®OPMEPbBI

E.H. I1ak

AKuyuonepnoe oougecmeo «Azenmemaeo pazeumus duzneca u MUKpOKpEeOUMHAA KOMRAHUAY,
2. Kpacnosapck, Poccus,
jpak 90210@mail.ru

PaboTa mocpsiieHa pa3BUTHIO WEH CO3JaHusi 00pa3oBaTeIbHBIX PecypcoB B (hopmare
«rpanchopmepy. [IpenoxkeHo co3naBath MIEKTPOHHBIE YIEOHUKU-TPAHC(HOPMEPHI IO TPEM
HAIPaBJICHHUSM: 110 IICUXOTHUITY BOCIPHUSTHS, 110 KOTHUTHBHOMY CTHIIFO MBIIIICHHS, 110 CIO-
co0y oOyuenusi. Mcnonp3oBaHue MOAOOHBIX CPEJICTB MO3BOJIUT CYIIECTBEHHO WHIMBHUIya-
JIM3UPOBATH MPOLIECC O0YUCHHS.

B nacrosmee BpeMs B 00pa3oBaTeIbHOM MPOIECCE IMIMPOKO MUCTIONB3YIOTCA MU(POBEIE
obpazoparensubie pecypcebl (LIOP). Cpemn HuX ocoboe MECTO 3aHHUMAIOT DJICKTPOHHBIC
y4eOHUKH, OCHOBHOU IIE€JIbI0 KOTOPBIX SIBISICTCS 00ydYeHUE, a HE MPOCTO MPEIOCTABICHUE
nHpopmaru. B 310t cBsa3u k mogoO0HBIM [[OP mOomKHBI MpeapsaBiIsSTECS TUIAKTHUCCKHE
TpeboBaHMs. JTO B MEPBYIO OYepelb — HAYYHOCTh, OOBEKTHBHOCTH, MOJIHOTA, JHOCTOBEP-
HOCTb, aJIeKBaTHOCTh, JOCTYITHOCTh, aKTyaJdbHOCTh. PacmpocTpaHeHue wjieil ryMaHu3Ma H
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JEMOKpaTU3allud B 00pa30BaHUM MOPOXKIAIOT TaKWE HOBBIE TPEOOBaHUS K SJIEKTPOHHBIM
y4eOHHUKAM, KaK aJanTHBHOCTH M TUYHOCTHO-OPUCHTHPOBAHHBIA XapakTep [1,2].

OO0pa3oBaTeibHBINA PECypC MTOJHKCH 00JErYUTh MOHMMAHNE U 3allOMHHAHUE (MPUYeM aK-
TUBHOE, a HE TMACCHUBHOE) Hauboliee CYyIIECTBEHHBIX yUEOHBIX MOHSTHH, YTBEPKICHUN |
MPUMEPOB, BOBJICKAs! B TIPOIIECC OOYUCHHUSI MOIXOSIINE BO3ZMOXKHOCTH Y€JIOBEYECKOTO MO3-
ra, ero ayJro-BU3yaJIbHbIC M KHHECTETHUCCKIE MEXaHU3MBI.

Tpamuuuonnoe nocrpoeHue 1{OP ocymiecTiseTcss B paMKax yxe CTaBIINX Kiacchue-
CKMMH METOJIaMH 0TOOpa M MpeJCTaBIeHUsI YIeOHOT0 MaTepuana B 9KpaHHOH (opme ¢ uc-
MOJIb30BaHUEM KOMITBIOTEPHBIX CPEJCTB BU3yalu3anuu U MysbTiuMenna [3]. [pu nogobHoM
MOJIX0JIC 00ECIIEUHNTh aJalTUBHOCTh 00yUEHUS MPAKTUYCCKH HEBO3MOKHO.

[Ipencrasisiercss BO3MOXKHBIM B MaKCHMAJILHOW CTEIEHH YJOBJICTBOPUTH 0Opa3oBa-
TEJIbHBIC 3alpPOChl U JAMJAKTHYCCKHE TPEUMYIIECTBA CaMOOOYUYCHHUSI TIPU HCIIOJIB30BAHUH
AIIEKTPOHHBIX PECYPCO8-MPACHOPMEPOS.

IepBbie ynaunbie mpuMeHeHUs TpanchopmepoB (aHmt. Transformer «MeHsromuit Gop-
My, npeoOpa3yromuii(cs)», KacaroTcs MeOemH, KOTOpbIe IyTeM KOHCTPYHPOBaHHMS MOJICTpa-
WBAJIUCH IO MOTPEOUTETHCKUM 3ampocam: yI00CTBO, OAXOSAIINN AU3aiiH, IKOHOMUS MPO-
CTpaHcTBa U T.4. B mocnennee Bpemsi mpuoOpey MOMyIIpHOCTh CTPOUTEIIbHBIE KOHCTPYK-
UU-TpaHncPopMepsl, UTPYyMKU-TpaHchopmephl. st 00pa3oBaTeIbHOTO TIpOIlecca MOTYT
MIPEICTaBUTh HHTEPEC DIIEKTPOHHBIC yIeOHUKH B (popme TpaHchopMepoB.

Hanpumep, 3JIeKTpOHHBINH yueOHUK-TpaHCHOPMEpP MOXKHO CIPOCKTUPOBATH MYTEM CO-
3/IaHUsT MHOTOBApUAHTHOTO TPEJCTABICHUS COJCPIKAHUS, COOTBETCTBYIOIIEIO 3aMbICiiaM
npenojaBaresis U npeanoyreHusM odydaemoro. IIpu mogoOHOM MHOTOBapUAaHTHOM CTPYK-
TYpHOH KOMITO3UIIMU COJICPXKAHUS MOSBISICTCS YHUKAJIbHAS BO3MOXKHOCTD KXKIOMY 00y4a-
€MOMY BBIOpaTh yAOOHBIN W MPEIOYTUTEbHBINH IS Hero GopMmar mpecTaBieHus nHpop-
Marmu. Torja mpu caMOCTOSATENIbHOM HM3YYEeHHH Marephana ydeOHHKa MOXKHO JIOCTHYb
MaKCHMaJbHO BBICOKOE KaYeCTBO MHMBH/Y aTH3aIIUH 00yICHHS.

MOXHO paccCMOTPETh TPU HANpPaBIICHUS BapUATHBHOCTH COJACPKAHHS: MO MCHUXOTHUITY
BOCIIPHUATHUS HH(POPMALIMH; IT0 KOTHUTHBHBIM CTUJISIM MBIIIJICHHUS; TI0 CITOCO0Y 00yUeHHS.

Icuxomun socnpusimust

[TockonbKy BU3yanbl U3y4aloT y4eOHBIN MaTepual NPEUMYILECTBEHHO Yepe3 3peHHe U
pasyInuHbIe LIBETa, TO 00pa3HbIE CXEMbI, IIBETOBAs raMMa U (JOpPMbI WILTIOCTPALIUA B coaep-
JKaHWW JOJDKHBI MMETh JTOMUHHUPYIOIIUHA XapakTep. AyAuansl Jierde BOCIIPHHUMAIOT HH-
¢dopmanun yepe3 3ByK. [103TOMy U1 HUX TPEANIOYTHTENLHO CO3/1aBaTh CHEUUANBHBIA BU-
JIeopsizl, B KOTOPOM IIPOMCXOJIUT TOJIOCOBOE COMPOBOXKIEHHE TEKCTOBOro Marepuana. Kune-
CTETHI PEANOYUTAIOT OCBANBATh HOBBIM YUEOHBII MaTepHall ¢ TIOMOIIBIO PealbHBIX MaTe-
pHAIBbHBIX OOBEKTOB IIyTEM MAaHUIYJIMPOBAHMS UMM Ha MIPAKTUYECKUX Ipumepax. [lurura-
JIbl AHAM3UPYIOT YUE€OHBIM TEKCT IIyTEM MOCTPOCHUS JIOTHUECKHUX 1IETIOYCK.

Koenumuenolii cmuns mbiutieHus

Y1006CcTBO BOCTIpUATHS M IOHUMAaHUS TEKCTa 3aBUCHUT OT C(OPMUPOBAHHOTO Y YETIOBEKA
CTHIIS MBIIIICHUS. J[71s1 JTro/ieit ¢ SIpKO BBIPaKEHHBIM TOCTIeI0BATEFHBIM CTHUJIEM COZIEpKa-
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HHUE yyeOHHMKa CIeAyeT NPEeACTaBIsATh B MOAYJIBbHOW GopMe, CollepKaHUe KaXI0r0 MOIYJIS
JMHEHHO MocienoBaTensHo. [lapanienbHblil CTHIb 3acTaBisieT MaTepual BCero yuyeOHHKa
NPEACTABIAT, B KOHIEHTpUUYECKOW (opMme C 3JIeMEHTaMH TUIEpPTeKCTa W TUIepMenua.
CrpykrypHo-norudeckass gopma Tekcta Ha IuaTGopMe MEHTalIbHBIX cXeM (KapT) Oyner
NOJIE3HA AJIS JIIOAEH C HEJIMHEWHBIM CTUJIEM MBIIIICHUS.

Cnocob obyyenus

O0y4aeMbIX BO3MOXHO KJIacCH(UIIMPOBATh 1O TpeM rpynmnaM. K mepBoii oTHeceM yda-
mXcsl 00JaafoNINX BBHICOKMM YPOBHEM IO3HABATENBHONW caMOCTOSTeNbHOCTH. [l HuX
00y4YeHHe MOYKHO CTPOUTH C IPUMEHEHHEM MPOOJIEMHBIX U JACATEILHOCTHBIX METOIOB. Jlis
3TOTO CTPYKTYpHpOBaHUE y4eOHOTO Moayns (opmupyercs mo 4-M Ojg0kaM: IpoOIeMHBIH,
pe3yIbTAaTHBHO-IICTICBON MPOSKTHBIN (y4eOHBIN), pediekcuBHBIA. BTopas rpymma o0ydae-
MBIX C BBICOKOH BHEIIHEH MOTHBALUCH MPEANOYUTACT UTPOBYIO (popMy ydeOHOro mporiec-
ca. Bompoce! refimudukanun o0yueHHs HE CIOXKHO PelIaTh C MCIIOJIB30BAHHEM CETEBBIX
cepBHCOB. ECTh yYeHWKH, KOTOpBIE UMEIOT HHU3KYI0 CaMOCTOATEIBHOCTh M JJIS KOTOPBIX
BaXHO OpPTraHU30BaTh CONPOBOXKAarolee o0ydeHue. B 3ToM ciydae 3meKTpOHHBIA yueOHUK
JIOJDKEH COJIEPKaTh CUCTEMY TMOJICKAa30K Pa3HOTO YPOBHA.

TexHomorust co3ganus 00pa30BaTENbHBIX PECYPCOB-TPAHCHOPMEPOB YCIOKHSIETCS TOM,
49TO coAepKaHue KaKI0W yaeOHO# TeMbI U pa3jiesia HeoOXO0IUMO TIPEICTaBIIATE B 36 Bapu-
aHTax 0 KOJIMYECTBY IpaJalliil TpeX yKa3aHHBIX HaNpaBiIeHUU: 110 NMCUXOTHUILY — 4, IO KO-
THUTUBHOMY CTHJIIO MBILIUIEHHS — 3 1 TI0 crioco0y oOyueHus — 3.

[Ipu mo00HOM CTPYKTYPHOM KOMITO3UITUHN yUeOHNUKA TOSBISAETCS YHUKAIbHAS BO3MOXK-
HOCTh K&XJOMY 00y4aeMOMY CILUIAaHHPOBATh CBOH y4eOHBIH MapuipyT o0ydeHHsl B BUE WH-
JIUBHIYaJbHOW NOpokHOWM KapThl [4]. IIpu 3TOM ynoOcTBO y4eOHOW JOPOXKHONM KapThl
OTpeAensieTcs] TEKYIIMM KOHCTPYHUPOBAaHHEM BBHIOOPOYHOI IOCIIEe0BATEIHHOCTH O0YUYCHHS
MOJIyJIell METOIOM MPOO M OMMOOK BRIOMPATH MOAXOISAIINA KOHTEHT IJIs YAOBIETBOPEHHUS
JIMYHOCTHBIX IOTPEOHOCTEH U MPeTOYTEHHUN.

PazBuBas uupeto y4eOHHKOB-TpaHC(HOPMEPOB cienyeT oOpaTuTh 0coboe BHUMAaHWE Ha
HOBBIM THIT YIIPOKHCHUHA W 3aJaHAN - 3amadu-TpaHchopmephl. M3BeCcTHO, 9TO ydaliuecs
JIeT4Ye CIPaBISIOTCS C PelIeHHeM 3a/1a4yH, eCIM €€ yCJIOBHE JUISI HUX CTaHOBHUTCS SICHBIM H
noHATHBIM. He cexpeT, yTo HeKoTopble (GOPMYJIMPOBKH 3a/a4, OPOH, KITOHSATHBD) OTHUM U
«HETIOHSTHBD) JPYyTUM. 3a4acTylo XOJ W TPEJCTaBIEHUE PEIICHUs 3a7ad y KaKIOoro Yelo-
BEKa UMEIOT CBOU OTIIHYHSI.

HaBepHsika MOXHO BBECTH TEPMHUH «TECT-TpaHCPOpMEp», UMes B BUAY (POpMYyITHPOBKY
TECTOBBIX 3aJaHWii, aJalTUBHBIX I0J WHAWBHUIyaIbHBIC TPEIANOYTCHUS M BO3MOXKHOCTH
JUYHOCTH.
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BUOTI'PA®UA

4, Ilak Eprenns HukonaesHa, paborato B cdepe TocyaapcTBEHHOH MOAEPKKU MAIIOTO
u cpenHero Ou3Heca. S paboTaro cenuanucToM LEHTPa MOAAEPKKH SKCIOPTHO-OPHUEHTH-
POBaHHBIX MpeanpusITHii. O0IacTh MOMX HayYHBIX MHTEPECOB JIGKHUT B chepe mHPOpMATH-
3al[Ul SKOHOMUYECKOTO OM3HEC-MOACITHPOBAHMSL.

INNOVATIVE EDUCATIONAL RESOURCES-TRANSFORMERS

E.N. Pak

JSC "Business Development Agency and Microcredit Company"
(ARBMKK JSC), Krasnoyarsk, Russia,
Jjpak_90210@mail.ru

The work is devoted to the development of the idea of creating digital educational re-
sources (CRF) in the format of "transformer". The dissemination of the ideas of humanism
and democratization in education gives rise to new requirements for electronic textbooks —
this is, first of all, adaptability and personality-oriented character [1].

It is possible to satisfy to the maximum extent the educational needs and the didactic
advantages of self-learning when using electronic resources-transformers.

For example, an electronic textbook-transformer can be designed by creating a multivar-
iate presentation of the content corresponding to the teacher’s plans and the student’s pref-
erences [2]. Three areas of content variability can be considered: according to the psycho-
type of information perception; on cognitive styles of thinking; by the way of learning.

According to the psychotype of perception, the content of the textbook should be created
for visuals, audials, kinestets and digitals. Taking into account the cognitive style of thinking
involves the formation of the text in a consistent, concentric and mental forms. It is im-
portant for the individualization of the learning process to divide students into three groups:
with a high level of cognitive independence (training for them using problem and activity
methods); with high external motivation (training for them it is advisable to carry out in the
form of a game); with low autonomy (organization of accompanying training). The technol-
ogy of creating educational resources-transformers is complicated by the fact that the con-
tent of each academic topic and chapter must be presented in 36 variants by the number of
gradations of the three indicated directions: by psychotype-4, by cognitive style of thinking-
3 and by the method of teaching-3.
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With such a structural composition of the textbook there is a unique opportunity for each
student to plan their training route in the form of an individual road map.

Developing the idea of textbooks-transformers should pay special attention to a new
type of exercises and tasks — tasks-transformers. It is no secret that some formulations of
tasks are sometimes "clear" to one and "incomprehensible" to others. Often, the course and
presentation of the solution of problems of each person have their own differences. You can
enter the term "test-transformer", referring to the formulation of tests, adaptive to individual
preferences and capabilities of the person.

The use of such tools will significantly individualize the learning process.
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MOJEJb ®OPMUPOBAHUS T'OTOBHOCTH CTYIEHTOB
K HAYYHO-UCCJIEAOBATEJIBCKOU AEATEJIBHOCTHA

H.HU. I1ak, /I.A. bapxaToBa

Kpacnoapckuii zocyoapcmeennntii neoazozuueckuii ynusepcumem um. B.I1. Acmadgpvesa,
Kpacnosapck, Poccus,

nik@kspu.ru

CraTbs TIOCBsiIIEHa pa3paboTKe U 0OOCHOBAHUIO MOAETH (POPMHUPOBAHHSI TOTOBHOCTH
CTYACHTOB K Hay4YHO-HCCIIEOBATEILCKON AeATeNbHOCTH. Vconb3yercss KiIacTepHbId MOJ-
X0/ K CO3JJaHUIO BHUPTYaIbHO-pacHpe/IeIeHHOW HaydHOH 71abopaTopuu, KOTopas CO3IaeT
CHUHEpreTH4YecKue yciuoBus ist 3pPeKTUBHOCTH HAYYHOH JNesITETbHOCTH CTYICHTOB.

Hayuno-uccnenoBarennckas padora (HUP) cTtyneHToB — 3TO HeoTheMiieMasi 4acTh MX

Mpo(heCCHOHANBHON ITOATOTOBKH, CJIOXKHBIA IPOIECC PA3BHTHS OIPENEICHHOTO CTHIIA
MBIIIUICHUS, PACKPBITHA TBOPUYECKOTO MOTEHIMala W (POPMHUPOBAaHUS HCCIIEIOBATEIHCKON

285



OBLIECTBEHHBIE HAYKU (cexmus D)

KyJnbTypbl. Opranuzauus 3¢GQeKTHBHOW Hay4YHO-HCCIENOBATEILCKONH PabOTHl CTYAEHTOB
UMeeT psii poOJieM: HU3KUN YyPOBEHb X MOTOBHOCTH K BBIIIOJHEHUIO HAYyYHBIX IIPOEKTOB;
HUP cryneHTOB 3a4acTyio SBJISIETCS BTOPOCTENIEHHOW MO OTHOIICHUIO K y4eOHOH; OTCyT-
CTBHE YETKHX OPUEHTHPOB Ha OyAYILYI0 HayYHO-HCCIEI0BATENLCKYIO JESITENbHOCTD; HETO-
HUMaHHUE CTYJCHTAaMH IEPCIEKTHB Pa3BUTHUS WCCIEIOBAHUS M NPHUMEHEHUS MOJIY4YEeHHBIX
3HAaHUHA M yMEHHUH B Oynayliem; TPyIHOCTH C BHIOOPOM TE€Mbl M HAyYHOTO PYKOBOAMTEJIS
u ap. [1, 2, 3].

Lenvio pabomul ABNsieTCs TeOpETHUECKOE 0OOCHOBaHUE M pa3paboTKa Moaenn GopMu-
POBaHMsI FOTOBHOCTH K Hay4YHO-HCCJIEJOBATEIbCKON AEATENbHOCTH CTYACHTOB Ha OCHOBE
KJIACTEpPHOT0 MOJIX0a.

Bunst, popmer 1 mogenn HUP cTyaeHTOB MMErOT MHOrOOOpa3HBIN XapakTep, OHU OIpe-
JETSI0T He00X0MMOCTh MHOT'0ACIIEKTHOM OLICHKH, NIPEIbABISIL K HEM OnpelesiCHHbIE Tpe-
0OBaHHSA U COOTBETCTBYIOIIME ITUM TPEOOBaHUSIM KPUTEPHHU OLICHUBaHUS [4].

C 1enbio BBISBICHUS OTHOLICHHS, MOTHBALUHM U MPOOJIEM, C KOTOPBIMHU CTAJIKUBAIOTCS
CTYJIeHTHI BO Bpems BoinosnHeHwst HYP, Obutn ompomeHs! ctyneHTs 2-3 KypcoB MHCTHTYTA
MareMatuku, ¢usnkn U uHbopmaruku KITIY mMm. B.I1. AcradpeBa 1o creraibHOMY Te-
CTy-onpocHUKY. bonpmias gacte onpomeHHbIX (75%) yTBEp)KIaeT, 4To He IPUHUMAET yda-
CTHS B HAy4YHOH JesTeNbHOCTU By3a. IIpu 3TOM 3aBHCHMOCTH MEXIY >KEJIaHHEM CTYAEHTa
yuactBoBaTh B HUP u ypoBHEM ero ycrieBaeMOCTH OTCYTCTBYET.

B kadecTBe OCHOBHBIX NPUYMH, IO KOTOPBIM CTYAEHTH He 3aHmMarotcss HUP, Gonb-
HIIMHCTBO pecnoHeHTOB (44%) yKa3bIBalOT Ha OTCYTCTBUE BpeMeHH, 19% — Ha OTCyTCTBHE
kenaHus, 12% — 3aTpyAHAIOTCS C OTBETOM.

MHenus cTyeHTOB 110 NoHuMaHuto cyiHoctd HUP pazpenuinucs:

1. YuacTue B Hay4YHBIX IIPOEKTaX, Harucanue KypcoBbix (20 %).

2. UccnenoBanue nmpoOaeMbl, TEMBL, TJ€ UCIIOJIB3YIOTCS pa3auuHble MaTtepuaisl (17 %).

3. Co3manrie HAyYIHO-MCCIICIOBATEIILCKOW PabOTHI C HCITONIB30BAaHUE HWCTOYHHKOB WH-
¢dopmanum cBoux 3HaHUH U MbIcieit (16 %).

4. Ilouck ctyaeHToM HWH(pOPMALUK, MOBBIIEHHE YPOBHS 3HAHWN U YMEHHH B ONpeze-
neHHo# Hayke (14 %).

5. Onumnuanael, quiuioMHaas padora (12 %).

6. CpencTBo MOBHIILIEHHS Ka4eCTBa MMOJArOTOBKYU crienuanicta u ero Bocnutanus (11 %).

7. HeckoylbKO CTYIEHTOB 3aTPyAHWINCH OTBETUTH Ha 3TOT Bompoc (10 %).

[lomyyeHHble OTBETHI YKa3bIBAIOT HA TO, YTO CTYACHTHI HE Pa3jInyaroT yueOHYIO U Hay4-
HYIO JI€ATEIBHOCTb.

Taxoke ObUI MPOBEAEH aHAIU3 IMOHWMAaHMS POJM HAYYHOTO PYKOBOIHUTENS B IpoOLEcCe
HUP. CryneHTsl nepBOro Kypca CUMTarOT, YTO OIPEAEIATHCS C HAyYHBIM PYKOBOIUTEIEM
HEOOXOJMMO HETOCPEACTBEHHO Iepel HAMMCAaHWEM KYPCOBOM WM IUIUIOMHOW paboTEHI.
Ilo nx MHEHHIO, HAYYHBI PYKOBOAUTEND — 3TO TOT UEJIOBEK, KOTOPBIA 3HAET BCE, U B XOJE
BEITIOJTHEHUSI OH JOJDKEH MOAOWpaTh Marepual JUis HpoBeaeHus uccienoBanus (23 %),
3HATh, YTO CTYJEHTHI JOJKHBI MOIY4YUTh B UTOre MccuenoBanus (17 %), ocHoBHas ero 3a-
Jlaya KOHCYJIbTHUPOBATh M HANpPaBIATH B HykHoe pycio (90 %). Takoe moHHMaHHE POJH
HAYYHOTO PYKOBOAMTEIISI ONPEACIISieT HACCUBHBIE 0XKUIAHUS CTYICHTOB.
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HenocraTok 3HaHuii ¥ moHWMaHus 3HaYMMOCTH U NeHHocTH HUP B cBoei Oymymieit
po(heCCUOHANBHON ACSITEILHOCTH MPUBOAMT K TOMY, YTO CTYJIEHTHI CTaparoTcs u3berarb
Hay4yHOU cdepbl. OnmcaHHBIE TPOOIEMBI AKTYyalH3UPYIOT HEOOXOAWMOCTh HPOBEICHHUS
MIPOCBETUTENHCKUX paboT B 00JIaCTH HAYYHO-MCCIIEOBATEIHCKON AEATEIHLHOCTH CTYyIEHTA.
Takxe CTOUT OTMETUTh BaKHOCTh HE TOJIBKO OpPTaHU3aIui 00yYeHUS U IEMOHCTPAIUU PO-
mu HUP B yueOHOI M mpoQecCHOHANLHOM JIESATSIILHOCTU CTYJICHTa, HO U MOTHBHUPOBAHHUSI
OyAylIMX MefaroroB K JaHHOW e TEbHOCTH.

PesynbraTer nccieoBaHus MOKA3BIBAIOT HEOOXOIUMOCTh BBEJCHHS MPOIEIEBTHIECKO-
ro JTara Hay4YHO-HCCIIENOBATEIHCKONW JEATEIhHOCTH B BY3€, IENBI0O KOTOPOTO SBISIETCS
(hopMUpOBaHUE [TO3HABATEIILHOM AKTUBHOCTHU CTYJCHTOB MIIAJIINX KYPCOB.

Hay4Ho-uccnenoBarenbckasi JeITENbHOCTh CTYAEHTa BKIIOYAET YEThIPe KOMIIOHEHTA:
MOTHBAITMOHHBINA, KOTHUTHBHBIN, ACITSIILHOCTHBIA U peQIeKCUBHEIH [4, 5].

Momusayuonnwiil KomMnornenm BKIIOYAeT KaK BHYTPEHHUE MOTHUBBI U JTMYHBIA HHTEPEC K
HUP, Tak u BHENIHUE MOTUBBI, KOTOPBIE, IIOPOH, UTPAIOT PEUIAFOIILYIO POJIb.

Koenumuenwiii komnonenm onuchIBacT CUCTEMY 3HAHHMK B 00JIACTH HAyKH M METOMOJIO-
TUH HAayYHO-HCCIIEIOBATEIHCKON AESITeTFHOCTH. [aHHBIN KOMIIOHEHT (OPMUPYETCS Y CTY-
JIEHTOB B TIPOIECCE W3YYCHHS CIEMUAIBHBIX JUCHHUIDIMH ¥ BBIOJHEHUS Yy4YeOHO-
MCCIIEIOBATEIBCKUX MTPOEKTOB.

JeamenvHocmHbll KOMNOHEHM XapaKTEPHU3YeTCs TOTOBHOCTBIO CTYJAEHTa K HAy4YHO-
UCCIIeIOBATEILCKOM JIESITEIPHOCTH KaK PealbHOU JIESTEIbHOCTH, OCYLIECTBISIEMON B KOH-
KPETHBIX YCIIOBUSX B COOTBETCTBUHU C OCTABJICHHBIMH MIPOOJIEMaMH U 3a]ja4aMHu.

Pedghnexcusnuvlii komnonenm ONUCHIBAET CIIOCOOHOCTH CTY/ICHTa aHAJIU3WPOBATH CBOIO
JIeSITEIbHOCTH, BUIETh OMIMOKHA W HEIOCTATKH MPOAEIaHHON pabOThI, OIIEHUBATH TEPCIIEK-
TUBBI PAa3BUTHUS MPOEKTA U T.II.

Kpome onmucanHBIX KOMIIOHEHTOB HEOOXOJMMO TaKKe BKIIOUUTH B MPEIJIOKEHHYIO MO-
JIeJTb OpTaHU3aIMOHHBIN KOMIIOHCHT.

Opeanu3zayuonHblii KOMNOHEHM OTIMCHIBAET YCIIOBUA (MaTepHabHO-TEXHUIECKOe 00ec-
MeYeHne, KaJIpoBble PEeCypchl, CUCTEMa CTHMYJIHPOBAaHUS, (OPMBI OpPTaHU3AIMU W T.IL.),
MpeI0CTaBICHHBIE CAMUM YUeOHBIM 3aBeIEHUEM U MEIaroTHIeCKAM MEPCOHATIOM.

Heduuur kagpos U pecypcoB, KOTOPBIMU PAacIoyiaraeT BY3, aKTyaJIU3UpyeT HEOOXOau-
MOCTH TPUBIICYCHUS JPyrHe y4eOHbIE M HAYYHBIC YUYPEKIICHUS K BBINOJHCHUIO HAY4HO-
WCCIICJIOBATENIbCKIX IMPOEKTOB. A HOBbIE HH(DOPMAIMOHHBIC TEXHOJOTHH OTKPBIBAIOT
OTPOMHBIE TIEPCIEKTUBBI K Pealn3alldd HOBOW MOJIENIM CHCTEMHO-PACIpeeIeHHBIX (hopm
HAay9IHOTO B3aHMOJCHCTBHUS B cepe HAyIHO-yUeOHOM MEKBY30BCKON KOOIEpaIMu M KOp-
MOpalyy, B TOM YUCIIE U Ha MEXIYHAPOHOM YPOBHE.

C uensto noseineHus: kauectea HUP cryaenroB u addexruBHOCTH HayyHOW pabOTHI
npernoaaBarenei kadenp Obuia co3nana MexayHapoaHas 1aboparopus mpoodieM uHpopma-
TH3alu 00pa30BaHMs U 00pa30BaTENLHBIX TEXHOJIOTHN Ha 0a3e Kadenpbl HHOOPMATHKU H
nH(pOpMaITMOHHBIX TexHoJIoTHi B oOpaszoBannu KITIY um. B.II. AcradneBa u xadenps
nHpopMaTHKK U nHGopMaTuzanuu odpazoBanus KazHITY um. Abas.
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B Hay4HO-HCCIIeI0BATENBCKOM T1a00pATOPHH PEATU3YIOTCS HECKOIBKUX MTPOSKTOB:

1. Mera-ipoeKThl TI00aNHM3aIlii TeTarorndeckoro W WH)XCHEPHOTO OOpa3oBaHUS B
yCIIOBUSIX TUGPOBU3ALIMHU O0IIECTRA.

2. [IpoGnembl nupoBH3aIMH E€CTECTBCHHO-HAYYHBIX HANPABICHUN TOJITOTOBKU CTY-
JICHTOB TIEIarOTMYECKUX U TEXHUYECKHUX By3aX.

3. UnTennexryanpHble 00pa3oBaTeNbHbIE CHCTEMBI U MEHTAJIbHAS TUIaKTHKA.

4. Pa3BuTHE TCOPUH U MPAKTUKH JIEKTPOHHOTO O0YUYCHUSI.

5. CoBpeMeHHBIE 00pa30BaTENbHBIE TEXHOIOTHH.

Kpome yHMBepcuTeTOB-IapTHEPOB B padoTe abopaTropuy ydacTBYIOT MIKOJBL Ilaprt-
HEPCTBO IIKOJIBI 1 YHUBEPCUTETA CIIYKAT HECKOJIBKUM LCJIAM, TAKMUM KaK OTKPBLITHC KaHa-
J1I0B 0OMEHAa HOBBIMHU HJISMU U MH(POPMAIIUEH, TOBBIIICHHEC WHUIIMATUBHOCTH YYaluxcs 1
CTYJIEHTOB, TIOJIep>KaHNEe OTKPHITON JBYXCTOPOHHEW CHCTEMBI CBSI3M MEXIy IMapTHEpPaMH.
[kona Takxe siBisieTcs: 0a30ii anpodanuy pe3yabTaToB UCCIIEIOBAHUSI.

Kpome HaydHBIX W 00pa30BaTENbHBIX YUPESKICHUA BAKHBIM BHJUTCS MPUBJICUCHUEC
OM3HEC-CEKTOpa K HayYHBIM MPOEKTaM, YTO C OJJHOW CTOPOHBI TIO3BOJIMT PEaTM30BaTh IPO-
JIyKTBHl HAYYHOTO TBOPYECTBA B PEANBbHBIX PHIHOYHBIX YCIOBHAX, a C IPYTOi — MIO3HAKOMHTH
CTYZCHTOB C NMPAKTUYECKON 3HAYNMOCTBIO HayYHO-HCCIIEI0BATEIHLCKOMN IS TeTbHOCTH.

Coznanre MeXITyHapOIHOW OTKPBITON Cpeabl IJIsl HHTErPaIliy KOJUIEKTUBHOW HAaydHO-
HCCIIeIOBATEILCKON eATENHPHOCTH MPEICTaBUTENEH J1abopatopun B o0iacTi mHPOpMaTH-
3anuu 00pa3oBaHMs U 00pa30BaTENbHBIX TEXHOJIOTHH MO3BOJHUT CO3JATh JAOCTYIHBIE U OII-
TUMAJIBHBIC YCIIOBHS Ul OpraHU3alli¥ Hay4YHO-HMCclenoBaTelbeckoit padorer (HUP) nHe
TOJIEKO OyIyIIUX yYWTENled, HO U BCEX MPHUBJICUYEHHBIX YUYACTHUKOB JIADOpaTopuu (CTyIeH-
TOB TEXHUYECKUX BY30B, IIKOJBLHUKOB U 1p.). K dhopMupoBaHHio, pa3BUTHIO H IPOTPaMMHO-
anmnapaTHOW U METOAMYECKOU MOAJIEPIKKE 1a00paTOPUK MPHUBJICKAOTCS MEJarornieckue u
TexHn4YecKuX By3bl, UT-Ou3Hec, a Takxke akaJieMUdecKas HayKa.

Taxxe MCToIp30BaHUE CPEACTB WH(OPMAITMOHHONW CPE/IBI JTaAOOPATOPHH TO3BOJISET TO-
3HAaKOMHUTH CTYACHTOB C BO3MOXHOCTAMH JUCTAHIIMOHHBLIX N 00JaYHBIX TeXHOJ’IOFHﬁ, HO-
BbIMH pa3paboTkamu WHTEpHET-CEPBUCOB, Pa3BUTh KYJIbTYPY MEXKCETEBOTO B3aUMOJICH-
CTBUSI.

3a mepuox ¢ 2015-2018 T. B paMKax 1ab0opaTOpHH CTYIEHTHI MIIQAIINX KypCOB y4acT-
BOBQJIX B 8 KOH(EPCHIIUAX Pa3HBIX YPOBHEH.

ITo pe3ynbraTam KOHKYPCOB M COPEBHOBAaHHI YYaCTHUKH JIA0OPATOPHUH TOIydalld Tpa-
MOTEHI ¥ TUTUIOMBI 32 TIPU30BbIe MecTa. Takke COBMECTHO CO CTyA€HTaMH OBLTH BBITOIHEHBI
TPH TpaHTa KpacBoro (OHAA HAyKW U B HACTOSIICEC BPEMs BBITOIHSICTCS MPOEKT, MOJIeP-
>kaHHbI PODU.

Takum 00pa3oM, MOITydeHHBIE PE3YIBTAThl CBUAETEIBCTBYIOT O IeIeCO00Pa3HOCTH BBe-
JICHUS TIPOTIEAICBTUYECKOTO 3Tala HayYHO-HCCIIE0BATEIHCKOM IEITETbHOCTH B BY3€, 1I€IbIO
KOTOpPOro sBIseTCS (DOPMUPOBAHUE IMO3HABATEIILHOW AKTUBHOCTU CTYACHTOB MIIQIIINX
KYPCOB.

Hccredosanue vinonneno npu gunancosoi nododepacke Poccuiickoeo ¢ponoa ¢gynoa-
MeHmanbHwix uccreooganutl, Illpasumenscmea Kpacnospcrozo xkpas, Kpacnospcrozo kpae-
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6020 honoa HayKku 6 pamkax HayuHoz2o npoekma 18-413-240007 p_a: «Pezuonanvnas mo-
Oenb uHmezpayuu HayuYHo-UCCIe008AMEeNbCKOU OesIMEebHOCMU CIYOeHMO8 U WKOIbHUKOG
Ha 6asze K1acmepHou MedcOyHapoOHOl 1abopamopuuy
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5. lumanosckas S.B. TlpobneMbl opraHu3anyuy HayYHO-HCCIIEIOBATEILCKOW pabOTHl CTy/ACH-
TOB. // YdeHwsle 3amucku PoccHiiCKOTO TOCYIOapCTBEHHOTO COIManbHOTO yHHBepcureTa. 2016.
T. 15. Ne 2 (135). C. 153-161.

BUOI'PA®USA

41, Ilax Hukomnaii Mace6oBuy, paboTaro B 0061IacTH TeOpEeTUIECKON NH(DOPMATHKU U HH-
dbopmaruzanuy 00pa30BaHUS U CIEHUATU3UPYIOCh HA CPEACTBAX M METOAAX AJIEKTPOHHOTO
oOyuenusi. Paboraro 3aB.kadenpoii napopmaTuku U HHPOPMALMOHHBIX TexHOJOTHH Kpac-
HOSIPCKOTO TOCYJapCTBEHHOIO Iefarorndeckoro yHuBepcutera um. B.II. Actadbesa,
r. KpacHosipck. Jlokrop nenarorndecknx Hayk ¢ 2000 roma. O6iacTh MOMX HAyYHBIX WHTE-
PECOB BKJIIOYACT: MCKYCCTBEHHBI HMHTEIUIEKT B OOpa30BaHUM, MEHTaJbHas IUIAKTHKA,
AIEKTPOHHOE O0yUCHHE.

S, bapxaroBa Jlapps AmekcaHIpoBHa, paboTai0 B 0O0JacTH OpraHU3ANMHA HAYIHO-
UCCIIEIOBATENLCKOM JIESTETLHOCTH MOJIOJIC)KH B YCIOBUSX BHPTYAIBHOTO IMPOCTPAHCTBA.
Paboraro morienToM Kadeapoit HHPOPMATUKH 1 UHPOPMAIIMOHHBIX TexHoJorui KpacHosp-
CKOTr0 TOCYapCTBEHHOIO Mearornueckoro yausepceutera uM. B.I1. Acradnesa, r. KpacHo-
SIpCK. KaHaumaT memarormdeckux Hayk ¢ 2011 roma. O6GiacTh MOWX HAay9YHBIX HHTEPECOB
BKJIIOYACT: O0JIaYHbIC TEXHOJIOTUH, JICKTPOHHOEC O0yueHHUE, KpUTEpUU U YCiIoBUs 3Ddek-
TUBHOU Hay4YHO-HCCIICJ0BATEIbCKOMN JCSITEIIBHOCTH.,
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THE MODEL OF FORMATION OF STUDENTS' READINESS
FOR RESEARCH ACTIVITIES

N.IL. Pak, D.A. Barkhatova

Krasnoyarsk State Pedagogical University named after V.P. Astafyev, Krasnoyarsk, Russia,
nik@kspu.ru

Students’ research activity is an integral part of their professional training, a complex
process of developing a certain style of thinking, unlocking creative potential and forming a
research culture [1, 2, 3].

The aim of the work is the theoretical substantiation and development of a model of
formation of readiness for students' research activities based on the cluster approach.

Types, forms and models of students' research have a diverse nature, they determine the
need for multidimensional assessment, presenting to it certain requirements and correspond-
ing to these requirements assessment criteria [4].

Students of 2-3 courses of the Institute of Mathematics, Physics and Informatics of the
KSPU named after V.P. Astafyeva were interviewed on a special test questionnaire in order
to identify attitudes, motivations and problems that students face during the course of re-
search.

The responses received indicate the following facts:

— students do not see the differences between educational and scientific activities;

— first-year students believe that to be determined with the supervisor is necessary im-
mediately before writing a term paper or diploma work;

— students try to avoid the scientific sphere.

The results of the study show the need for the introduction of the propaedeutic stage of
research activities at the university, the purpose of which is the formation of the cognitive
activity of junior students.

A conceptual model of student's research was developed, which includes 5 components:
motivational, cognitive, activity, reflexive, and organizational.

In order to improve the quality of students’ research activity and the effectiveness of the
scientific work of the department’s teachers, the International Laboratory of the Problems of
Informatization of Education and Educational Technologies was established at the Depart-
ment of Informatics and Information Technologies in Education of the KSPU. V.P.
Astafyeva and the Department of Informatics and Informatization of Education KazNPU
named after Abay.

The implementation of the model at IMPHI KSPU for the period from 2015-2018
showed a significant increase in the performance indicators of undergraduate students’ re-
search activities.

The obtained results indicate the feasibility of introducing the propaedeutic stage of re-
search activities at the university, the purpose of which is the formation of the cognitive ac-
tivity of junior students.
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ABTOMATWU3AIIAA TPOIEAYPHI IPUHATUA HEKOTOPBIX PEIIEHUIA
APBUTPAXKHOI'O YIIPABJIAIOIIEI'O

C.H. ax', K.H. Max*

'Accoyuayusn camopezynupyemasn opzanuszayus «Ooveounenue apoumparcHvix
ynpasnawuwux «/Iudep», Mockea, Poccus, buff 89@mail.ru
2000 «/ozoc-Kanumany, Kpacnoapck, Poccus, bankrot124@bk.ru

CraTbsl MOCBSIICHA PEHICHUIO MPOOJIEMbl ONTHMAIBHOTO MPHHATHS PEIICHUN B Jiesi-
TEJILHOCTH apOUTPaKHOTO YIpaBisIomero. HekoTopble BONPOCH MPHHATHS PELICHUN B
chepe OaHKpPOTCTBaA IIeNieCOOOpa3HO pemiaTh HA OCHOBE 3KCIIEPTHHIX OIEHOK. B pabote
MPE/JIOKEH aBTOMATU3UPOBAHHBIN MTOJIXO/ IIPU BBIOOpPE HE3ABHCUMBIX DKCIIEPTHBIX 3aKIIIO-
YEHUU.

B cootBercTBuM ¢ 3aKkOHOM O GaHKPOTCTBE apOWTPa)KHBIH YHPABISIOIINA MOXET MPH-
BJIEKaTh HA JIOTOBOPHON OCHOBE JIMI] C OILIATOMN X JCATEILHOCTH 33 CUCT CPEJICTB JOIDKHUKA.
B cdepe GaHKpOTCTBa TIpHM NPUHSATHN PEIICHUH B OTHOIIEHWU JTOJDKHHUKOB-OAHKPOTOB IIPH
BBIOOpPE TOTO WJIM MHOTO MIPUBIICYEHHOTO JIIA, apOUTPaKHBIA YIPABIISIOIINA CTaIKHBACTCS C
npobieMamMu BeIOOpa HanOosee 3pGeKTHBHOTO MpUBIeYeHHOro numna. J[ns Hambosee B3Be-
NICHHBIX W ONTHUMAJBHBIX PElICHUH apOUTPaKHOMY YIIPABJISIONIEeMY HEOOXOJIMMO TpHBIIE-
KaTh OOJIBILIOE YKMCIIO SKCIEPTOB M METOJIOM OTOOpa MPOBOJMTH aHAIH3 UX d((PEKTUBHOCTH.
[Tpu 3TOM 3KCIEpTHBIN aHANN3 AOJDKEH OBITh OCYILECTBIEH OINEPAaTHBHO, B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHA. B 3TOH CBA3M MPENCTABNIACT HHTEPEC CO3/IaHHE AaBTOMATH3UPOBAHHOMN
CHUCTEMbI IPOBCACHUS SKCICPTHBIX MPOUCAYP AJIA MPUHATUA ONTHUMAJIbHBIX YIIPABJICHYCCKHUX
pelIeHuii B miaHe BeIOOpa Hanbosee 3¢ (HeKTUBHOTO MPUBIICUEHHOTO JIULIA.

B Hacrositiee Bpemst poIecchl aBTOMATU3AIHMH B PA3ITHUHBIX cepax )KU3HH 00IecTBa
SIBIISIFOTCST OJTHOM M3 OCHOBHBIX 3aJ1a4 JIEITEIbHOCTH MHOTHX OoTpaciieil Hayku [1]. OmHako
3THM IIpolieccaM YIeseTcsl He 3aCiTy’KEHO MaJo BHUMaHUS B cdepe apOUTPasKHOTO yIpaB-
nenus. JIeHcTBUTENLHO, HEOOXOJUMOCTh COBEPILICHCTBOBAHUS MEXaHU3MOB MPUSATHSI pellie-
HUAW 11 apOWUTPaKHBIX YHPABISIOMIAX CBSA3aHA C OONBITUMH pHUCKaMH B (DHMHAHCOBO-
OKOHOMUYECKUX, COIMANBHBIX (151 paOOTHUKOB MPEANPHUITHH-O0aHKPOTOB) M KPUMHUHAIb-
HBIX BOTIPOCAX.

IpoBeneHe KOHKYPCHBIX MPOLEAYP SBIACTCS HEOTHEMIIEMOM COCTABIISIONICH QyHKITH-
OHHPOBAHUS MHOTHX TOCYIapCTBEHHBIX WHCTUTYTOB [2]. [Ipn 3TOM HE0OX0IUMO OOPATHTH
BHUMAaHHUE Ha TO, YTO B HACTOSIIEE BpeMs OOJIBIIMHCTBO U3 HUX HOCST OKCIIEPTHBINA Xapak-
Tep, UCMOB3YIOT IKCIEPTHO-CTATUCTUYECKUE METO/IbI.

Cama miporiesrypa aBTOMaTH3aIWU YKCIIEPTHOTO ONPOCa JUIsl IPHHSATHSI YITPaBICHISCKHUX
peleHnii B o0lieM BHJE TpEACTaBIsIeT U3 ceOsl Mpolece, COCTOSAMINN U3 IMSATH OCHOBHBIX
KOMITOHEHTOB:

1) onpenenenue MPOOIEMHBIX BOIPOCOB, TPEOYIOMNX MPHUBJICUCHUS JIAIA IS OCY-
HIECTBJICHHSI BO3JIO’KEHHBIX Ha HETO (DYyHKIIWH;

2) pa3paboTKa 1 BHECEHHE KPUTEPHEB OLIEHKM MPHHUMAEMOT'0 PELICHUS;

3) ompezieneHre MEPEYHs SIKCIIEPTOB HA OCHOBE KOHKYPCa;
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4) noctyn K He0OX0IUMOH HHGOPMALIUH IS TPUHATHUS PEIICHUN IKCIIEPTaMH;

5) cOOp OIIEHOK U TTOIBEICHUE UTOTOB.

Bbia cnpoekTHpoBaHa TEXHOJIOTHYECKAs KapTa MPOBEACHUS SKCIEPTHOTO OIrpoca U
COBMECTHO ¢ mporpamMmmucroMm Cubupckoro ¢exnepanbHoro ynusepcurera (Hapuyra-
HoB K.H.) cozmana nmporpammuas cpena [3, 4].

OcHOBHas njes CO3IaHHOTO MMPOTPAMMHOTO TPOIYKTa 3aKII0YAETCS B €r0 JOCTYITHOCTH
0e3 orpaHMYeHUH BCEM IMOJBH30BATENSIM W BO3MOXKHOCTH HACTPOWKH MOA TpeOOBaHUS U
YCIIOBUSI KOHKPETHOTO TOJTE30BATEIIS.

OO0auHbIi TOpTaN, MOCTyIIeH B ceTn VHTepHET 1Mo cchuike http://ares.kspu.ru. B oTm-
YHe OT CYIIECTBYIOIINX MOJO0OHBIX pa3pabOTOK, CO3/IaHHAast CUCTEMA SIBISIETCS MPUKIIATHBIM
NPOrpaMMHBIM 00ecTieYeHHeM, PEAOCTABIISIOIUM yIOOHBIH HHCTPYMEHT AJISl CO3AaHUs U
MIPOBEICHUS SKCIIEPTHBIX OIEHOK JIFOOBIM 3apeTUCTPUPOBAHHBIM TMONb30BaTelsiM. K mpume-
PY, C UCIIOJIb30BAHKEM TPEACTABIEHHOTO TIOPTaia MOKHO MPOBECTU OTPOC O NPUBJICUCHUH
HE3aBHCHMOTO OLEHIIUKA JIs OLEHKH UMYIIECTBA TOJDKHUKA-0aHKPOTA.

Takum 00pa3om, MPeATOKEHHBIN MOIX0] TO3BOJSET CYIMIECTBEHHO O0JETYHTh paboTy
apOUTPaXHOTO YTIPABIIAIONIETO, MOBBICUTH 3()(PEKTHBHOCTH NPHUHUMAEMBIX PpEIICHUH, a
TaKXe CHUKATh YPOBEHb JEKPUMHHAIH3ALUHN CPepbl KOPIIOPATUBHBIX OTHOIICHUN U YUCIa
KOPIIOPATUBHBIX KOH(PIUKTOB.
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BUOI'PA®USA

4, Tak Cepreii HukomaeBud, paboraio apOUTpaKHBIM YIPABISIONIMM H CIICIHATH3H-
PYIOCh Ha IPOBEICHUHU MpoLeayp OaHKpOTCTBa. SBISAIOCH WieHOM AccolManus caMopery-
JTUpyeMas OpraHu3alus «00BeAMHEHHE apOMTpaKHBIX yIpaBistomux «Jlumep» ¢ 2015 r.
Criermanuct 1o ¢punancam u kpenuty ¢ 2011 r. (Cubupckuii GenepanbHblii Y HUBEPCUTET),
Maructp no crienuaibHOCTH MHpOpMaTH3auuu U odpazoBanus ¢ 2016 r. (KpacHosipckuii
I'ocynapcrBennsiii Ilenarornueckuii Y HuBepcurer). O61acTh MOMX HAayYHBIX HHTEPECOB
BKJIIOYAeT apOUTPa’KHYIO IPAKTHKY B IpoLeaypax OaHKPOTCTBA.

41, ITak Kpuctuaa HukomaesHa, paboTaio B 00J1aCTH IOPUCTIPYACHIIMHA IO BOIIPOCaM 3e-
MEJIBHBIX OTHOLICHUSIX M OaHkporcTBa. Paboraio B momkHocTH topucta B OO0 «Jloroc-
Kammram» (r. KpacHosipck). Crienuanuct mo crenuanbHOCTH opucnpyaeHius ¢ 2013 r.
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(Cubupckuit Genepanbhpiii YHuBepcuTer). O0IacTh MOMX HAYYHBIX HHTEPECOB BKIJIIOYAET
HayKy O 3eMJie, apOuTpaXxKHyI0 IPaKTUKY B IIpoLelypax OaHKPOTCTBA.

AUTOMATION OF SOME DECISIONS ACCEPTED
BY AN ARBITRATION MANAGER

S.N. Park', K.N. Park?

1Self-reg,rulatory organization "Association of arbitration managers "Leader' Moscow,
Russia, buff 89@mail.ru
2Limited Liability Company «Logos-Capitaly,Krasnoyarsk, Russia,
bankrot124@bk.ru

This acticle is about choosing optimal solution in the bankruptcy process. Some ques-
tions in the bankruptcy process require professional judgment.

The futomation procedure of expert survey for manager decisions is the process com-
prised of five main components:

1) Selection of issues where the involvement of expert required;

2) Development and implementation of criteria for decision-making evaluation;

3) Making a short list of experts for the competition;

4) Access to a necessary information provided to experts to make decisions;

5) The calculation of points and the final announcement.

Together with the programmer of Siberian Federal University the algorithm for conduct-
ing the expert survey was developed. [1,2].

The cloud portal is available on the Internet by reference: http://ares.kspu.ru. In contrast
to similar developments, the created system is an application software which can be viewed
as an efficien tool for creating and conducting expert assessments by any registered users.

Thus, the proposed approach is necessary for arbitration manager in order to increase ef-
ficiency of decision-making, to reduce the level of decriminalization and corporate conflicts
in bankruptcy process.
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HAITPABJIEHUA OBYYEHUSA WIEHTUYHOCTH
JJI51 3BAPYBEKHBIX KOPEUILIEB

Co [Ixyiion

Boponeostcckan xopeiickaa wmkona, Boponese, Poccus,
Kkamjy70@hanmail.net

Jannas paboTa HarpaBiieHa Ha IOHUMaHUE BAKHOCTH U aKTyaJbHOCTH OOYUYESHHS HJICH-
TUYHOCTH, OCHOBAaHHOE Ha PEATHHOM OIBITE MPEIOIaBAHUS KOPEUCKOTO SI3BIKa PYCCKUM U
3apyOexXHBIM Kopeiiiiam B BopoHnexe, B Teuenue 11 ner.

Jlexcudeckoe 3HaU€HNE UACHTUIHOCTH - 3TO XapaKTEPUCTUKA, KOTOPYIO CYIIECTBO NMe-
€T B CyIHOCTH. IEHTUYHOCTh HaYMHAETCS C OCHOBHOTO YeJoBeuecKoro Bompoca: «Kto
7%, ¥ 9TOT OTBET ISl K&KIOTO YEeJIOBEKa CBOH.

3apyOexHbIe KOPEHIIBI - 3TO JIFOM, KOTOPBIE TIOKUHYJIM CBOIO CTPaHy W KHBYT 3a Ipa-
Hunel. Ecnu 6T TOUHEe, MHOTHE 3apyOeKHbIe KOPEHIIbI HE SBISIOTCS YUCTHIMH KOpei-
aMH, IOTOMY YTO OHM HMEIOT TPa)XIaHCTBO JIPYroro rocyaapcrsa Wik moaganctBo. Oc-
HOBHBIM OOBEKTOM OJTOH CTaThU SBISIFOTCS PYCCKHE KOPEWIbI, IPYTMMH CIIOBaMH,
«Koryoin». B macrosmee Bpemst B Poccun n Cpenneit Azun nposkuBaet okono 500 Teicsd
KOpPEOMHOB. JTO MOTOMKH KOpEHIEB, KOTOPBIE KUJIM B BOCTOUYHOM yacTu Poccum B koHIe
19 Beka. Ilo-pyccku onu HazpiBanmch «kkaleicheu», a ce0st OHM Ha3BIBaIM «HAPOJ KOPEM.
Bosbiiiast yacts KOpENIEeB MOJHOCTHIO acCCUMWIIMPOBaHa B Poccuu B s3bIKE U KyJIbTYpe. Tem
HE MEHee, MBI JIOJDKHBI 00paTHTh BHUMaHHE Ha TOT (akT, 4To OHU Ha3Baiu ceds «Koryoiny.

Kopéuns! — He kopeiiubl 1 He pycckue. J{pyruMu ciioBaMu, UX STHHYECKAs PHUHAIIIEK-
HOCTb KOpE€MCKas, HO HallMOHAJIbHAS WJIEHTUYHOCTh pycckas. KopE€iHbl UMEIOT CBOIO Tpe-
TBIO JJUYHOCTb.

Tot ¢akt, uro y Koryoin ecTb TpeTbs HIESHTUYHOCTH, Ja€T BaXHYIO MH(POPMALUIO O
HapaBJIeHHH O0YYeHHS KOPEHCKON MACHTUIHOCTH 3a pyOekoM. HeBO3MOXKHO MOHSATH JINY-
HOCTH BCE€X 7 MUJUTMOHOB KOPEHIIEB, HAXOAIIMXCS 3a TPAHHUIIEH, KOTOPHIE KUJIN B Pa3HBIX
YacTsX MHpa B pa3Hble MEPHOABI M3-3a pa3HBIX NpUYMH. To4yHEe roBops, HEOOXOAUMO
MPEIOCTaBUTh UM O00yUeHHE WACHTUYHOCTH, KOTOPOE TOJKHO OBITh HE TOJIBKO COCPEIOTO-
YeHO Ha COOCTBEHHOM KOPEHCKO# KyIbType, HO M 00yJaTh WX TaKuM 00pa3oM, 4TOOBI yBa-
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JKaTh KyJIBTYpy CTpaHbl, B KOTOPOH OHHM XKUBYT. Yepes 310 00pa3oBaHUe OHU CMOTYT ITOJIY-
YUTHh 00pa3oBaHUE 3A0POBOI HIEHTHYHOCTH, KOTOPOE MOXET MOIEPKUBATH KyJIbTypHYIO
camoObITHOCTE KOpen 1 yBaxkaTh KyJIbTYPY CTPaHbl IPOKUBAHHUSL.

Onupasich Ha OIBIT MPENOJIABaHUS KOPEHCKOH KYJIbTYpPhl Ha PYCCKOM s3bike B Bopo-
HEXCKOW KOPEHCKOM mIKoIe, Bceraa HeoOX0UMO AyMaTh O BOCITUTAHHH UACHTUIHOCTH.

3apyOerxHbIe KOPEHIIbl JeNATCsl Ha JBE OCHOBHBIE KaTeropwu. I10CKONBKY cuTyanuu B
ATHUX JBYX TPyIIax pa3u4HbI, MOJX0]] K O0YYCHHUIO UICHTHYHOCTH JIOJDKCH OBITh APYTUM.

1. 3apyOexHble KOpEHIbI ¢ KOPEWCKHM B Ka4eCTBE POJHOTO S3BIKA: JIETH, KUBYIIUE B
Poccun, myurie roBopAT Ha KopelickoM, deM Kopekisl, xuBymue B CIIIA umu B EBpore.
Jt10 cBs3aHo co crarycoMm Kopeu B Poccun. Ucropuueckoe oOpa3oBaHue BaKHO TSI UICH-
THUYHOCTH 00pa3oBaHUs JJIsi HUX. DTO JIOJDKHO OBITH )KMBOE MCTOPUYECKOE O0pa3oBaHUE,
KOTOpOE€ COYeTaeT B ce0e TEOpHIO W MPAKTUKY. Takum oOpa3oM, OHHM MOTYT Y3HATh IIPO-
uutoe u Hactosmee Kopeu. brnarogaps sToMy oHM CMOTYT UMETh COOCTBEHHYIO HallMOHAb-
HYIO0 CaMOOBITHOCTh ¥ TOPJIOCTh 3a Kopeiina. biarogaps Takomy o0pa30BaHUIO OHU CMOTYT
KUTh B Poccum kak JIron co 310poBoOii caMoolieHKo#. Takoe BocITUTaHHe THYHOCTH OYECHb
BakHO. Ha camom pene, B BopoHe)CKo# KOpeiCcKoit ITKoIIe KaXKIbIi To1 9 OKTAOpS TIPOBO-
nutcs 3ausatue Ha Temy «O Kopone Cemxon Benukom». briaromapst atomy ypoxy obydaro-
IIFECsS MOTYT TOPAUTHCS KOPEHIIaMH, KyJIbTYPOH U S3BIKOM «XaHTBLIbY.

2. 3apyOekHbIE KOPEHIThI, KOTOPBIC M3yYal0T KOPEUCKHI KaK BTOPOU S3BIK: ATO YKe
TPEThE MJIM YETBEPTOE IOKOJICHUS PYCCKMX MMMHUIPAHTOB. Y HMX MaJIO YTO OCTAJIOCH OT
KOPEWIIeB 3a UCKIIOUeHUEeM (GaMiiiui U BHemHOCTH. OHU ObUIM acCUMWIMPOBaHKEI B Poc-
CHU, IMEIOT PYCCKHE UMEHA, B COBEPIICHCTBE BIAJICIOT PYCCKUM sI3bIKOM. Hawamo oOyue-
HUA UACHTUYHOCTU I HUX ABJISICTCA A3BIKOBBIM OGpaSOBaHI/IeM. ﬂSLIK, a HC KpOBb, OIIpEC-
JIeJISIeT IUYHOCTH yenoBeka. 3anaiite Kopéuny stoT Bonpoc: «Tel kopeen? Unu pycckuii?».
CHayasia OHH HE CMOTYT Y€TKO OTBETHUTh, HO KOT/Ia HAYHYT U3y4aTh KOPEHCKHUIA, OTBEYAIOT:
«51 — kopeel, KOTOpBIM npuHamIe)KUT Poccumny.

B 3akmoduenue MOKHO clienath ciaeaytonuii Beioa. OOyueHne UISHTUYHOCTH IS 3a-
PYOCKHBIX KOpeilleB oueHb BaXHO. TeM He MeHee, 3TO He 0Opa3oBaHHe, KOTOPOe MPOCTO
cienyet KyapType Kopen, a o0yueHrne TH9HOCTH, KOTOPOE YBaXKaeT KyJIbTYPY CTPaHBI PO-
JKUBAaHUSI ¥ MPHU3HAET pazHooOpasue, coxXpaHsisi KyJIbTypHYI0 camMoObITHOCTH Kopen. Jlis
KOPEUIIEB, MMPOXKHUBAIOIINX 332 PyOEkKOM, 3TO OyAET TOITYKOM B CAMOOIPE/ICIICHUU UIACHTUY-
HOCTH, W TTOMOXKET KHUTh KaK TPa)K[IaHWH MHPA CO 3JO0POBBEIM YYBCTBOM COOCTBEHHOTO JI0-
CTOWHCTBA, HE TIPUBSA3BIBASCH K TEPPUTOpUATBHOMY TpocTpancTBY Kopen u Poccun.
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BUOTI'PAD®USA

S, Co Hxyiion, poaunack 15 urons 1970 rona B Ceyne, Kopes. S okoHumina YHusepcu-
teT TopHeHT-Tpoutikoro yausepcuteta u noiaydnia Th. M. cteneds B 006J1aCTH KOHCYJIBTH-
poBanus. C 2004 o 2008 rox s paboTaia BHEMITATHBIM KOHCYJIETAHTOM U YHTala MHOTO
nexuuii B Kopee. C 2006 mo 2008 roz st paboTana KOHCYJIBTaHTOM M JIEKTOPOM B KOJUIE/IKE
KyJIsTyphl ¥ TipoMbinuienHocTrn Uynkan B Kopee. B 2008 roay mepeexama B Poccuio B
r. Boponex, rae u npokusaio no Hacrosiee Bpems. B 2011 roay moctynuna B Maructpa-
Typy B Boponexckuil rocynapcTBeHHbIH yHUBepcuTeT Ha (akynster PI'®. B 2017 romy
oKkoHYMIIa (haKyJIbTET KOPEHCKOTO fA3bIKa M KyJIbTYphl B yHHBepcuTe- Te Kyunghee Cyber.
B 2013 roxy npu mopmepxke PoHma 3apyOeKHBIX KOPEHIICB W OTKphIIa BOpPOHEKCKYIO
KOPEWCKyo 1Koy (IKoiy XaHryi). 3mech y4arcs okosio 60 3apyOeKHBIX KOpPEHIIeB, pyc-
ckux xopeiines u pycckux. C 2013 roga s paboTaro JUPEKTOPOM M YUUTEIEM BOPOHEKCKON
Kopeiickoit mkomsl, a ¢ 2018 roma - BuIe-mpeacenaTeneM coBeTa KOpeHckux mkoi B Poc-
cuu U koppectonaeHToM DoHpma 3apyOekHBIX KopelleB. S 3auHTepecoBaHa B 00y4YCHHUU
KOpEeHCKOMY SI3bIKY M 00yUSHHIO UASHTHYHOCTH JAJIsl 3apyOeKHBIX KOpeHieB.

THE DIRECTION OF IDENTITY EDUCATION FOR OVERSEAS KOREANS

Seo Jy Yeon

Voronezh Korean School, Voronezh, Russia
Kkamjy70@hanmail.net

This article is based on insight about the importance and direction of the identity educa-
tion that I have learned from actual experience teaching Korean and Korean culture to over-
seas Koreans and Russians in Voronezh, Russia for 11 years.

The lexical meaning of Identity is a characteristic that a being has in essence. Identity
begins with a basic human question, 'Who I am?' and this answer is different for each indi-
vidual.

Overseas Koreans mean people who leave their home country and live abroad. To be
exact, many overseas Koreans are not pure Koreans because they have acquired or have
qualifications equivalent to a resident nationality. The main interest of this article is Korean
Russian, who are also known as ‘Koryoin’ (from now on, use only this word). Currently,
about 500 thousand Koryoin live in Russia and Central Asia. They are the descendants of
the Koryoin who came and lived in the eastern part of Russia in the late 19th century. In
Russia, they were called ‘kkaleicheu’, and they called themselves ‘Koryo people’. Most of
the Koryoin are fully assimilated into Russia in language and culture. Nevertheless, we have
to pay attention to the fact that they have called themselves ‘Koryoin.’

Koryoin are neither Koreans nor Russians. They are Koryoin. In other words, their eth-
nical identity is Korean, but their national identity is Russian. Therefore, we can say that
Koryoin have their own third identity.
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The fact that Koryoin have a third identity provides important insights into the direction
of oversea Korean identity education. Their ancestor left their homeland at different time
with different reasons. It is not appropriate to view the 7 million overseas Koreans from an
only Korean perspective, and we see it with broader perspective. More precisely, it is neces-
sary to provide them identity educations which are not only to focus on the Korean own cul-
ture, but also to educate them in a way to respect the culture of country where they are liv-
ing in. Through this identity education, they can receive a healthy identity education that can
maintain the cultural identity of Korea and also respect the culture of the country of resi-
dence.

I have taught Korean and Korean culture in Russian, Voronezh with the direction and
perspective of this identity education.

Overseas Koreans can be divided into two main categories. Because the characteristics
of these two groups are different, the approach to identity education should be different.

1. Overseas Koreans with Korean as a mother tongue: Children living in Russia speak
Korean better than children living in the USA or Europe. This is related to the national sta-
tus of Korea in Russia. Historical education has more important role for identity education
for them. It should be through living history education that combines theory and practice. So
they can learn the past and present of Korea. Through this, they may have their own national
identity and pride as a Korean. Through this education, they can be live as a person with
healthy self-esteem in Russia. That kind of identity education is very important. Actually, in
Voronezh Korean School opens the class about ‘King Sejong the Great” on October 9 every
year. Through this lesson in the class, they can have pride of Hangul and Korean cultures.

2. Overseas Koreans who learn Korean as a second language: They are the third or
fourth generations of Korean. They were assimilated to Russia, except for their Korean ap-
pearance. Except for the last name, all the names are Russian. So their identity is Russian.
The beginning of identity education for these is language education. Language, not blood,
determines the identity of a person. Ask to Koryoin this question. ‘Are you Korean? or Rus-
sian?’ At first, they can not answer clearly. But as they begin to learn Korean, they answer
clearly like this. : I am a Korean who belongs to Russia.

This article has the following conclusions. Identity education for overseas Koreans is
very important. However, there is no simple education to follow Korean culture. It should
be an identity education that respects the culture of the country of residence and recognizes
the diversity of culture while maintaining the cultural identity of Korea. This will provide a
driving force for overseas Koreans to leave the regional space, Korea or Russia, and to live
in different part of the world as a global citizen with healthy self-esteem.
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KHUTHU HA KOPEVICKOM A3BIKE, U3JAHHBIE B CCCP (1924 — 1937)

K.I. Con

Hayuno-uccredosamenvckuil ynueepcumem «Bolcuasn wikona 3konomuxu,
IllIkona eocmoxkoesedenusn, Mockea, Poccus,
jannason@mail.ru

Brepseie B oTeuecTBeHHOU ncTOpHOrpaduu NpeAcTaBieH 0030p KOpeHCcKoi auTepary-
pBI, U3IaHHO#M Ha coBeTcKoM JlampHeM Boctoke. PasHo0oOpa3HbIil M MIUPOKHUI CIIEKTP KHUT
COIEPKUT HAYYHBIN aHAJIN3 B Ka4eCTBE HMCTOPHUUYECKUX MCTOYHHKOB PA3BUTHUS KOPEUCKOTO
SI3bIKA, KYJIBTYPBI M 00pa3oBaHusi Kopehckux murpantoB Ha tepputropuu CCCP B mepuon
(hOpMUPOBAHUS COBETCKOTO MPABUTEIHCTBA U KOPEHCKOI OOIIMHBI (COBETCKUX KOPEHIIEB).

BriepBrie B poccuiickoil u 3apy0ekHOI uctopuorpaduu npeacTaBieH 0030p JUTEPaTy-
PBI Ha KOpEHCKOM sI3bIKe, M3JaHHOI Ha coBeTckoM JlampHeM Bocrtoke. PazHooOpasHbiii u
HIMPOKUI CHEKTP KHUT, PacloyiaraeT K HaydHOMY aHaJIu3y KaK UCTOPUYECKUX MCTOUYHHKOB
0 pa3BUTHH KOPEHCKOTO S3bIKA, KyJIbTYPbI H 00pa30BaHH KOPEHCKUX MUTPAHTOB Ha TEPPH-
topun Coroza CCP B meproJi CTAaHOBJICHHS COBETCKOM BJIACTH U KOpEHCKoW oOImHOCTH (COo-
BETCKHUX KOPEHIIEB).

B Poccuiickoli rocynapcTBeHHOM OnOnnoreke B BocTouHOM oThene xpaHuTcs Oolee
550 TomoB, M3maHHBIX Ha KopetckoM s3bike B CCCP. Cpenm 3TOro MaccHBa KHUT MOXHO

299



OBLIECTBEHHBIE HAYKU (cexmus D)

HAWTH KHUTHU YIS IeTeH, YYeOHUKN KOPEWCKOTO sI3bIKa JUIsl HAYAJIBHBIX U CPEIIHUX KJIACCOB,
METOANYECKUE MOCOOUs JUIA y4YHTeNed KOpEeWCKOro 53blKa, YUeOHHMKH, MEpeBEACHHBIE C
PYCCKOrO s3bIKa M0 OOIIUM JAMCUHUIUIMHAM, TAKUX Kak ajireOpa, reoMeTpus, (Gu3nka, XUMHUs,
XpECTOMATHH IO JINTEpaType, reorpadusi, ecrecTBo3HaHUE U Ap. [IpexpacHble MmepeBoIbl
KIITACCHKOB PYCCKOM JIUTE€PATYpPbl, KHUTH MOJUTHYECKOTO MMPOCBEIIEHHSI, SKOHOMUKE U CElb-
CKOMY XO3SIICTBY Ha XaHThUIC ObITH M31aHbI ¢ 1924 mo 1937 roxa.

Bonpeku yTBepAeHUsIM MHOTHX 3apyO€XKHBIX HCCIIeoBaTeNel, CTaBsIIMX 01 COMHE-
Hue paszputue Koperickoro sizbika B CCCP (1920 — 1937) B meproa KOJIOHHATEHOTO TOCTIOA-
ctBa Slnonun Ha KopeiickoMm moyocTpoBe, JaHHBIE UCTOYHHUKH JOKa3bIBAIOT, YTO YPOBEHb
POJTHOTO SI3bIKa MUTPAHTOB OBLI HA BEICOKOM YPOBHE M MMEJN TMOTEHIINAN IS TaTbHEUIIero
pazButus. [1og0OHBIX YUeOHHKOB ¥ KHUT Ha KOpEHCKOM si3bike Ha KopelickoM moyocTpose
HE MOTJIO OBITh, TAaKX€, KaK M B JIOOOH APYroi CTpaHe MHUpa, T KOMIIAKTHO MMPOKUBAIH
KOpEWIbl. AHaN3 TaHHOW JTUTepaTyphl aKTYaJIeH HE TOJBKO JJISi HCTOPUKOB, HO (DHIIOJIOTH
Y JTIMHTBHUCTHI KOPEHUCKOTO S3BIKA TAK)KEe HAMIyT MHOXKECTBO TEM ISl CPAaBHUTEIHLHOTO aHa-
T34 C COBPEMEHHBIM KOPEHUCKHM.

HcTopust BO3HUKHOBEHHUS! KHUTOMNeuaTaHust Ha KoperickoM si3pike B CCCP Ha rocynap-
CTBEHHOM YPOBHE MMeeT cBoe Hauaio ¢ 1924 r. [Ipumopckuii obnactHoit komuter PKII(6)
OTIpEIeTTNII OCHOBHBIC HANPAaBJICHHUSA KYJIbTYPHOH paOOTHI Cpeau KOPEHIIeB: MIKOIBHOE, W3-
JTATeNTbCKOE JIENI0, OpraHu3allisl KIIyOOB M OTKPBITHE TeaTpa, MOJIUTUIECKOE MPOCBEIIECHHE,
JTUKBUIANHS 0e3rpaMOTHOCTH, AHTUPEITUTHO3HAS TIPOTIaraH/a.

B stotr nepuon opranuzaunusi paboThl B KOPEHCKMX LIKOJax ObUIa COMpPsKEHa ¢ OOb-
IIMMH TPpyAHOCTSMH. He xBaTano mikos, yuurtened U yueOHUKOB. TeM He MeHee, BIacTH U
MECTHOE KOpEHCKOe HaceleHUe MpUJiaralid yCWINs K YIyYHICHHIO CHCTEMbl 00pa3oBaHUs.
[Ipexxne Bcero, M3MaBAMCh YUCOHUKU TI0 KOPEUCKOMY SI3BIKY JUIS B3pOCHBIX U meteit. Ilep-
BEIMH aBTOpPaMH JTHX KHHAT CTalld H3BECTHBIE KOPEHIBI-KOMMYHHUCTHI, OOIIECTBEHHO-
nonuTtraeckue aesrend. [locme ocBoboxaenus JlanpHero BocToka oT HHTEPBEHTOB MHOTHE
W3 HUX CTallM YYUTENISIMU B KOPEHCKUX IIKOJAaX U TEXHUKyMax, paboTanu B JlanpHEBOCTOU-
HOM KpaeBOM OT[eJie HapoJHOro 00pa3oBaHMs JUIsl KOpeckux 1Kol Beck Tpya mo cosna-
HUIO y4eOHUKOB Jier Ha uX mieun. C 1924 o 1937 Obuto u3gaHo 467 KHUAT Pa3HOTO COMEp-
JKaHMSL.

B 1924 Beimen GykBaph s B3poclbix «w+> ©}°] (Kpachoe autsi)» [1], wacts 1.
B 1925 — GykBapb sl B3pochbiX «#r+ ©}°] (Kpachoe auts)» [2], 4acTb 2 ¥ KHHMra s
urenus «AFH0] 2] =1 [3]. B 1926 — «& <> ©}°] (KpacHoe auts)» [4], yacTs 3, GykBaphb
IS ieTell «E 2 o} 9] (Kpacnoe muts)» [5]. B 1927 — kHura ams 4TeHUsS Ha KOPEHCKOM
(4 rox 0oOy4eHus) «FL o}o] (KpacHoe muts)»[6], xpecToMaTus AJisl yUaIIUXCsl KOPEHCKUX
mkon 1-if crynenu (2 rog o0yuenus) « ¥+ ©}o| (Kpacrnoe auts)» [7], pabodas kHura ais
yTeHHs Ha KopelckoM s3bike (3 rox) « &< ©}o] (KpacHoe auts)» [8], KHUra sl YTeHUS
Ha KopeiickoM si3bike (4 roz1 o0ydenus) «3 < ©}o] (KpacHoe nuts)» [9].

B 1929 Bemmwio Tpu yuebnuka: «A =52 (ko] 2]) (Hosblit Gyksaps)» [10] mns
B3pOCIbIX, YacTh 1; «Al| =512 (Z}gho] 2]) (Hoswiil 6ykBapb)» [11] st B3pocbixX, HacTh 2;

300



SOCIAL SCIENCES (workshop D)

nepBas KHUra Kopeiickoro mkonbHuka « «Al| €1l (Hosas mkona)» [12], gacts 1. ABTOpHI-
cocraurenu 3tux yueOnukos — Hu [laes, O Canup u O Yanxsas.

B 1930 O YauxpaH onmy0IMKoBaa KOPEHCKYI0 IpaMMaTUKy « s e SCHL(31 8 - ))»[13].
B atom Tpyne conmepikaTcs MeTOIMUECKHE YKa3aHUs Ui MpernoaBaTenieil KopeHcKoro s3bl-
ka. Kopeiickas rpaMmarnka moapo0OHO omucaHa Ha XaHMyHe. B 3ToMm ke roxy ObUTH M3Ma-
HBI: [IepBas KHUIa nocie 6yksaps 1jis Kopeiickux mkon 1 ctynenu « « A 8Ful (Hopas miko-
na)» [14], pabouast kuura mns 4-ro roga o0yuenns « «A| 1l (Hopas mkona)» [15].

B 1931 Te FOurean u Xaraii cocTaBuim y4eOHUK (HU3UKH «=2 s WAy [16], yacTs 1.
Kan YxoH coctaBui paboyrie KHUTH IO MateMaTtuke ajs 1-ro u 2-ro roga oOyueHus: Kopeit-
ckux mkon 1 crynenu « 32} 22 (Cuér u tpyn)»[17], [18]. ABTOpHI-cOCTaBUTENN Yueb-
nuka xumu Em Cendupu u Ten Xenryk «3}8Fnl 714y [19]. VueOHuuk MaTeMaTUKy JUis
KOMMYHHCTHYECKHUX BY30B, COBETCKHMX MapTUHHBIX LIKOJI U KypCOB JJIS B3POCIHBIX Ha KO-
peiickom si3bike coctaBun Kan Vxon « B U ZR £ (2 858l 24y [20].

B Xabaporcke B 1931 B m3marenbcTBe «KHIKHOE M1E710%» BBITYCKAH KypHAI-yIeOHUK
st 3-4 Tpymm «)Hd AL}, Al -FA] (FOnbre crpoutenn)» [21]. XKypHan BeIXOaMI
oaMH pa3 B ABa Mecsua. B Bocrounom otnene PI'b xpanutcs 3 Homepa xypHaia.

I'e boH-Y cocraBui pabouyylo KHHUTY MO KOPEHCKOMY S3BIKY Ul 1-ro rona oOydyeHus
IIKM, gacth 1 «aL2] o] 1L 2}A] (YuebHuk KopelcKkoro s3bika)y [22] 1 pabouyro KHUTY 110
KopeHckoMy s3bIKy st 2-ro roaa obydenus LIKM, uwacts 2 «aLe] O] DL 3HA] (YVuebuuk
Kopelickoro s3b1ka)» [23]. MHaTepec npencrasnser kaura ['e boH-Y 0 Kopelckux penurmnos-
HBIX BepoBaHMsAX « 1L 912 -2 I}pvg A o] u] Aly, [24].

W3 yueOHOM nmuTepaTypsl Ui IIKOJBHUKOB, CTYJEHTOB W B3POCIBIX OBLIO M3IaHO B
1932 — 28, 1933 — 22,1934 — 22, 1935 — 19, 1936 — 24, 1937 — 8 xaur. B 1936 — 1937 BHI-
LUIM KHUATHU C NIEpeBOlaMU Ha Kopehckuid s3bik nmpousBeaenuit A.C. Iymkuna, A.IT. Yexo-
Ba, M. ['opekoro, K.I'. [laycToBckoro u ap.

Y4eOHUKM Ha KOPEHCKOM sI3bIKE BhIMycKanuch tupaxom ot 3000 1o 35000 sk3emruis-
poB. lo 1930 roga xuuru uznaBanuck Bo BiaguBocTtoke, 3ateM B Xabaposcke B JlanmbHEBO-
CTOYHOM KpaeBoM m3zaarenbcTBe «KHmxHOe nemo». Bee yueOHMKM M3MaBaNnCh Mocie co-
TJIACOBAHMSA B HAYYHO-METOAMYECKOM coBeTe npu JlambHEeBOCTOYHOM KpaeBOM OT/IENE
HApOJHOTO 00pa30oBaHMs I KOPEHCKUX MIKON WM KOMHCCHH 10 Y4eOHOW KHUTE TpH
Hanbkpaitono ansa kopeiickux HTKM.

Cpenu aBTOPOB-COCTABUTEINICH TaKWe BBIAAIOMIMECS OOLIECTBEHHO-TIOJUTUYECKUE JIes-
termu kak O Cenmyk, I'e bony, O Yanxsan, O Canup u ap. M0XXHO TOJBKO MPEAIOIOKHUTD
Kakoil kKoJutekTuB padotan B 1930-e roabpl Hall co31aHMEM YHUKAIbHON OMOIMOTEKH Ha KO-
peiicKOM SI3BIKE, CKOJIBKO MHTEIIEKTYaIbHOTO TPyAa OBUIO BIOXKEHO B 3Ty padoTy.

ITocne Bexona Ilocranosnenus CHK CCCP u LIK BKII(6) ot 13 mapra 1938 1. Ne 324
«O0 00s13aTeNIFHOM U3YYEeHUHU PYCCKOTO S3bIKA B IIKOJIAX HAI[MOHANBHBIX PECIyOIHK U 00-
JacTei» KHUTH Ha KOPEHCKOM SI3bIKE MPEKPaTiIN n3iaBath. Kopelickoe HaceneHne K 3ToMy
BpEMEHH OBbLIO MPUHYAUTENHHO BbICENeHO ¢ Tepputopun [JamsHero Bocroka B LlenTpans-
Hyto Asuto. [locne BpIXoJa MOCTAHOBIEHHS KOPEHCKUE IIKOJIbI, TEXHUKYMBl U KOPEUCKUN

301



OBLIECTBEHHBIE HAYKU (cexmus D)

MeAaroTUIeCKU WHCTUTYT OBUTM TIEPEBEICHBI Ha TPENoJ[aBaHUE HA PYCCKOM si3bIke. buo-
JIMOTEKa Ha KOPEWCKOM SI3bIKE BBIILIA U3 UCTIOIB30BAHHUS U (PAKTHUSCKU YHUYTOXEHA. [o-
cie ocBoboxaeHust Kopeiickoro nomyoctposa B 1948 B TamkenTe Oputa W3gaHa oJHa KHUATA
u B 1950-¢ roasl B MockBe B m3marenbcrBe MHocTpanHbix pabouux (IIporpecc) ObL10
onyOMKOBaHO 5 KHHUT. B mampHelimem imrepaTypa Ha KOPEHCKOM S3BIKE IMOCTyTala W3
KH/P.
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23. Al B9 o] w A SHHEFA A, 1931, - 104 p.

24 7] -5 el 1 o] 7 I A of w4l shukig22 A, 1931, - 58 p.

BUOI'PA®USA

4, Con XKanna ['puropbeBHa, padortato B 00iacTd BOCTOKOBEICHUS U CHICIHATU3UPY-
I0Ch HA UCTOPUH PYCCKOSI3BIUHBIX KOpeuieB. SBmsitock noneHToM LIIKoabl BOCTOKOBEACHUS
HUWY BIID, Mocksa. Kanaunat ucropudeckux Hayk ¢ 2009 roga. O0iacTh MOUX HayYHBIX
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HWHTCPCCOB BKIIHOYACT UCTOPUA PYCCKOAZBIYHBIX KopeﬁueB 1 MCXKXOTHHYCCKHUEC OTHOUICHUA B
POCCI/II/I, HUCTOpUA KOpCI/I, MOJIMTUYCCKUC PCIIPECCUH, pOCCHﬁCKO—KOpCﬁCKHC OTHOILIICHUA.

BOOKS IN KOREAN, PUBLISHED IN THE USSR (1924 - 1937)

Z.G. Son

HSE University, Moscow, Russia,
jannason@mail.ru

For the first time, a review of Korean-language literature published in the Soviet Far
East has been presented in Russian and foreign historiography. A diverse and wide range of
books has a scientific analysis as historical sources on the development of the Korean lan-
guage, culture and education of Korean migrants in the territory of the USSR during the
formation of the Soviet government and the Korean community (Soviet Koreans). The Rus-
sian State Library in the Eastern Department stores more than 550 volumes published in
Korean in the USSR. These are books written for children, Korean textbooks for primary
and secondary classes, textbooks translated from Russian into general disciplines such as
algebra, geometry, physics, chemistry, literature, geography, translations of classics of Rus-
sian literature, as well as books on political education.

The history of book printing in Korean in the USSR at the state level has its beginning
in 1924. The Primorsky Committee of the RCP(B) determined the main directions of cultur-
al work among Koreans such as school, publishing, organization of clubs and the opening of
theaters, political education, the elimination of illiteracy, anti-religious propaganda. During
this period, the organization of work in Korean schools was fraught with difficulties. The
likes of lacked schools, teachers and textbooks. Nevertheless, the authorities and the local
Korean population have made efforts to improve the education system. First Korean lan-
guage books for adults and children were published. The first authors of these books were
famous Korean who were communists and political figures. After the liberation of the Far
East from the interventionists, many of them became teachers in Korean schools and tech-
nical schools, worked in the Far Eastern Regional Department of Public Education for Ko-
rean schools. The whole work on the creation of textbooks lay on their shoulders. Four hun-
dred sixty-seven books of different content were published from 1924 to 1937.

In 1924 there was an ABC book for adults «3 < ©}°] (Red child)» [1], Part 1. In 1925
there were an ABC book for adults «# -2 ©}°] (Red child)» [2], Part 2 and a book for read-
ing «AFgko] 2] =y [3]. In 1926 there were an ABC book for adults «& -2 ©}°] (Red
child)» [4], Part 3 and an ABC book for children «3 > ©}°] (Red child)» [5]. In 1927 there
were a book for reading in Korean (fourth year of study) «# < ©}°] (Red child)» [6], a
reading-book for students of Korean schools 1* grade (second year of study) «&-< ©}9]
(Red child)» [7], a text-book for reading in Korean (third year of study) «& < ©}°] (Red
child)» [8], a book for reading in Korean (fourth year of study) «% - ©}°] (Red child)» [9].
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There were published from textbooks for school children, students, and adults in 1932 —
28 books, in 1933 — 22 books, in 1934 — 22 books, in 1935 — 19 books, in 1936 — 24 books,
in 1937 — 8 books. In 1936 — 1937 Books were published with translations into Korean of
works by Aleksandr S. Pushkin, Anton P. Chekhov, Maksim Gorky, Konstantin G. Paustov-
sky and others.

Korean textbooks were issued in circulation from 3,000 to 35,000 copies. Books were
published in Vladivostok until 1930, then in Khabarovsk in the Far Eastern Regional Pub-
lishing House “Knizhnoe Delo (Book Business)”. All textbooks were published after ap-
proval by the Scientific and Methodological Council of the Far Eastern Regional Depart-
ment of Public Education (RDPE) for Korean schools or the Commission on the educational
book of the Far Eastern RDPE for Korean Schools of Communist Youth.

BIOGRAPHY

My name is Zhanna G. Son, I work in the field of Asian (Oriental) Studies and special-
ized in the history of Russian-speaking Koreans. | am an associate professor at the School of
Asian (Oriental) Studies, National Research University Higher School of Economics, Mos-
cow. Candidate of Historical Sciences since 2009. My research interests include the history
of Russian-speaking Koreans and inter-ethnic relations in Russia, the history of Korea, polit-
ical repression, and Russian-Korean relations.

MEXIYHAPOJTHAS ITIPOTPAMMA IMMOATOTOBKH YUYUTEJEN
K PABOTE C CETEBBIMU METI'A-ITIPOEKTAMM

JL.b. Xeraﬁl, K.K. AkkacbiHoBa’

leacuwlpc:cuﬁ 2ocyoapcmeennblii nedazozuueckuii ynugepcumem umenu B.I1. Acmaghvesa,
Kpacnosapck, Poccus, hegail@yandex.ru
Kaszaxckuii HaAUUOHANbHBLIL Ne0azo2uyecKull ynugepcunmem umenu Aoas, Anmamel,
Pecnyonuxa Kazaxcman, zhami.90@mail.ru

Pabora mnocsimeHa 000CHOBaHHMIO M pa3pabOTKe MHHOBALMOHHOW MPOTPaMMBbI ITOATO-
TOBKHM y4HTeNed K paboTe B CETEBBIX Y4eOHBIX Mera-mpoekrtax. [IpeanoxkeHo MomayibHOE
coJllep’kaHue MPOrpaMMBI M IPIMEHEHNE MMPOEKTHBHO-PEKYPCUBHOM TEXHOJIOTUN O0YyUIEeHHS
Ha MeEra-ypokax B YCIIOBHSX 0Opa30BaTeIbHON TeXHOIOrmdyeckoi rmiardopmbel «Mera-
KJI1ace».

Hogsie Tpenap! nndpoBuzanny 00pa3oBaHUs ONPEICISIOT MOBBIIEHHBIE TEXHOIOTHYE-
ckre TpeOOoBaHMS K TOArOTOBKE COBPEMEHHOTO YUHTENs. B 3T0if CBSA3M BO3HHKAET HEOOXO-
JIUMOCTB CO3JIaHMsI TIPOrPaMM IOBBIIICHHUS KBATU(PUKAIIMK U MOATOTOBKUA OYyAYIIMX y4HUTe-
JieH, obecreunBarIUX QOPMHUPOBAHKUE Y HUX TPEOYEMOro YPOBHS FOTOBHOCTH K WCHOJIb-
30BaHUIO CETEBBIX TEXHOIOTHH.
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B MexnyHapoAHBIX MCCIEIOBaHUSIX MOKAa3aHO, YTO OJAHWUM M3 TMaBHBIX (PakTopoB 3¢-
(heKTHBHOCTH y4eOHOTO TIpoliecca sIBIseTCs caMooOpa3oBaTebHas MPOCKTHAS yaeOHas Je-
ATEIBHOCTh 00y4aeMbixX [1]. BosbImoi AUIaKTHYECKHUA OTEHIMAN ISl TPOSKTHOro 00yue-
HUSI MMEEeT TEXHOJIOTHUecKass oOpasoBarenbHas miardopma Mera-kiacc, MO3BOJISIONIAS
CTPOUTH HOBBIE CETEBBIE MOIENT O0yUYeHHsI B 00pa3oBaTenbHbIX KiacTepax [2].

Llenv pabomul — 060CHOBATH CTPYKTYPY H COEPKaHUE TIPOTPAMMBI TIOJTOTOBKH YUHTE-
neil s GpopMUpOBaHUsl y HUX TOTOBHOCTH K Hcmnoib3oBanuio KT B cBoeit mpodeccuo-
HAJIBHOH AESITETHHOCTH C OTIOPOH Ha MPOEKTUBHO-PEKYPCUBHYIO MOJIENb O0YUYEHHUSI IIKOTh-
HUKOB B YCJIOBHSX METa-IIPOEKTHOTO U CETEBOTO B3aNMO/ICHCTBUSI.

[Ton o6pa3oBaTeNbHBIM KJIACTEPOM IMOHHMAIOT COBOKYITHOCTH B3aWMOCBSI3aHHBIX yupe-
JKACHUH 00Iero W mpoecCHOHaIbHOrO0 00pa3oBaHUsl, O0BEIUHEHHBIX IO OTPACIEBOMY
MPU3HAKY U TAPTHEPCKUMHU OTHOIIEHHSMHE C TIPEAIPUATHSIME OTPACIIH.

st opraHu3anuy pe3yibTaTUBHOW JESITEIBHOCTH B KlacTepe HE0OX0IUMO 0003HAYHTh
KOHTYPHBI TaKoi 00pa3oBaTeIbHON TEXHOJOTHYECKON TIIAaTGOPMBL, B KOTOPOH 0e3 KOPEHHOM
JIOMKH CYIIECTBYIOIMUX cep 00pa3oBaHus, HAYKA M OM3HECAa BO3ZMOXKHA MX KOOMEpPAIus U
kopropartus. [logoOHBEIME KadecTBamm oOjamaer oOpa3oBaTenbHas miaTdopma «Mera-
KJIacc» MpeIoaraomnas oOpraHu3alnio eJUHOBPEMEHHBIX MEra-ypoKoB CO CTyJIEHTaMU U
IIKOJIFHUKAMHU 00pa30BaTENbHOTO KIIacTepa B COJIPYIKECTBE MPEToIaBaTelieil By3a U yuuTe-
neit [2].

CoBepieHCTBOBAaHUE CHUCTEMBI MOJTOTOBKM YUHUTENEH K CETeBOM NMPOEKTHOM AeqATeNb-
HOCTH 1LI€1ec000pa3Ho MPOBOAUTE C HCIOJIB30BAHUEM ITPOSKTUBHO-PEKYPCUBHON CTpaTeruu
o0ydeHus [3] M KOHIENTYaIbHBIX WIEH, 3aJI0)KEHHBIX B mporpamme Intel «O0ydenne mis
oymyuiero» [4].

OCHOBHBIMH NPUHLUIIAMHU TPOSKTUBHO-PEKYPCUBHON TEXHOIOTUH OOYUYECHHUS MIKOIbHU-
KOB B YCJIOBHUSIX IMPOEKTHOTO M CETEBOTO B3aWMOJEHCTBUS SBJISAIOTCS clieayronue: [Ipoex-
muenocmo, Pexypcusnocmov, Omanunocmys, Henunetinocms, Tpancopmayuonnocms, Ilpo-
3pauHOCMb U 0OCMYNHOCMb Yupposozo konmenma, Ilepconuguyuposannocme.

CamooOpa3oBaTenbHasi OArOTOBKA MEAaroroB K paboTe B Mera-mpoeKTax MOKET OCy-
MIECTBISATHCS C TOMOIIBIO SJIEKTPOHHBIX OH-JTaiH KyPCOB.

Oco0eHHOCTH METOAMKH MOJATOTOBKH YUHUTEINS JJIsi OCYIECTBICHUS MPO(hecCHOHATBHOM
JeSITEIIbHOCTH B YCIIOBUSIX META-TMIPOEKTHOTO 00yUEHHsI MPOSIBIIIOTCS B ENarornueckux 1
OpraHU3aMOHHO-METOAMYECKUX YCIOBUAX 00pa3oBaTenbHON maTdopmbl Mera-kiacc:

1. OOy4eHre MIKOJRHUKOB TpenMeTy, IpodeccroHanbHas IMMOATOTOBKA CTYACHTOB B
nenBy3e, MOBBILICHHE KBATHU(PUKALUN YUUTENS NPEAMETHUKA MPEACTABISIOT SAUHBIA IpO-
1ecc;

2. ConmeprkaHue TIOATOTOBKH YIUTEIS OMPEACIIAETCS YETHIPhMS OJI0KaMH: TTPOOIEMHBIM,
3HAaHUEBBIM, MPOEKTHBIM U KOHTPOJHPYIOLIUM, MIPU 3TOM COJEp>KaHHE IIKOJIHHON TUCITH-
TUIMHBl HOCUT HACIEOCMBEHHbIl, KOHYECHMPUYECKULl XAPaKmep U CO2NdAcyemcs cO BCEMHU
Y9aCTHUKaMH KJIacTepa;

3. PexoHCTpyKIus yueOHBIX IJIAHOB M MPOTPaMM IIKOJIBI U By3a MPOBOJIUTCS ITyTEM CO-
TJIACOBaHMsI Liesied U 3aJad yuyeOHOro mpolecca U eIWHBIM paclyuCaHueM 3aHSITHH IIKOJIb-
HUKOB, CTYJICHTOB U YUHUTEEH;

305



OBLIECTBEHHBIE HAYKU (cexmus D)

4. MeTouK1 TOATOTOBKM U MPOBEACHUS YPOKOB aJalTUPYIOTCA K TEXHUYECKUM U Op-
TaHU3ALMOHHBIM YCJIOBHUSIM METa-ypoKa ¢ NPUMEHECHUEM BHJCOKOH(EHIICBSI3U U 00JauHbIX
cepBucos lHTepHeT;

5. Cucrema Mera-ypoKOB OpeaHUyYHO 8cmpausdaemcsi B y4eOHYIO MPOrpaMMy IHCIH-
IUIMHBI, pealu3yeMyo B 0011e00pa3oBaTeNbHOM ILIKOJIE, a TAKXKE POKYCHO GKIIOUAIOMCSA B
METOANYECKYIO IOATOTOBKY CTYJICHTOB I1€arOrMYEeCKOr0 BY3a,;

6. CeteBoe npogheccuonarvhoe compyoHuiecmso (YUUTeNs MIKOJ, CTYJEHThI, Maru-
CTPaHTHI, IPENOJABATENN By3a M Jp.) OCYLIECTBIISIETCS] HENIPEPHIBHO B OpME cHCTEMa-
TUYECKUX BEOMHAPOB BCEX YYACTHUKOB METra-ypoKa, IPU 3TOM OCYILIECTBIISIETCS TEXHO-
JIOTUYEcKasi MOATOTOBKA CTYACHTOB K YYacTHIO B OUEPETHOM METa-ypOoKe, ocyuecmes-
emcs. KOHCMpPYuposanue mexHu4eckux cpeocmeé u OuoaKmuiyecKux Mamepuanog s
Mera-ypoKoB.

OpHa W3 TJIaBHBIX LEJe MPOrpaMMEbl - OCBOGHUE YUUTelIeM HHPOPMAITMOHHBIX TEX-
HOJIOTUH, K IpuMepy, nyuenue opucHeix nporpamm (Word, Excel, PowerPoint), a Tak-
e cepuchl U TexHosornn HWHtepuer WEB 2.0, Web 3.0. MuorooOpa3ue wmera-
IPOEKTOB IIPEAINONAraeT UCIOIb30BAHUE MHOIMX IIPOIPaMMHBIX U HU(POBBIX PECypPCOB
JUIS UX BBINOJIHEHHS. B Mera-mpoekTax, Kak IpaBWiIO, MPELyCMaTpUBAIOT CO3/aHHE
KOHKPETHOT0 MPOAYKTa, CBSI3aHHOTO C M3Yy4aeMOW TEMOH WM pa3liesioM, COTJIACHO pe-
KypCUBHOMY IpPHHLIMIY y4e€OHOW NeATeIbHOCTH. Mera-mpoexkTsl JaloT BO3MOXHOCTH
BOBJIEKaTh O0YYalOUIMXCA B MPOIECC CETEBOI'0, KOJJIEKTUBHOTO MPUOOpETeHNS 3HAHUN
U YyMEHHH C TOMOIIBIO BHPTYyalbHO-paCIpeeICHHON HCCIEA0BATENbCKOW JEATENb-
HOCTH.

[Ipenmonaraemoe conepkaHue MPOrpaMMBbl OTPaKEHO B Ha3BaHUAX ee Moxylei: Mo-
nynb 1. Kak opranuzoBatb BuaeocBsizb; Moayns 2. Kak opranunzoBats 00pa3oBaTeNbHBIH
kiacrep; Moayne 3. [lpeamernoe oOydenue B kiacrepe; Momynb 4. O030p ceTeBbIX U 00-
nmagabix cepBucoB Web 2.0, Web 3.0, Hetiporner; Moxyns 5. I'etimudukartus oOydeHS;
Moayins 6. BzauMoelcTBUE ¢ HayKoW, OM3HECOM, MPOu3BoACTBOM; Moyib 7. [IpoekTHOE
oOyuenue; Monyns 8. Kak o0yuenue caenats panoctHsiM; Monynb 9 (BapuatuBHbIN) Kak
pa3paboTaTh 3JIEKTPOHHBIN KypC.

['maBHast MECCHUS IPOrpaMMBl — MOATOTOBKA YUYHTEINsl K padoTe B U(POBO# 1mIKoIe 0y-
JIyLIero, TOTOBOTO OPraHM30BaTh YYEOHBIH MPOLECC, KOTOPbIM yYUT YYEHHKOB NOOBIBATDH
3HAHMS U YMEHUS, KOTOPbIE OH CaM XOYeT, IpuieM 0e301acHO, KOMMYHHKATUBHO, YCIELI-
HO, CYACTJIMBO, CBOOOIHO.

Takum 0Opa3om, mpencTaBiIeHHas IporpaMMa MOATOTOBKM yUuTeJeld K ceTeBOW Mmera-
MPOEKTHOM JESITEeNbHOCTH 00ECIeunBaeT OCBOCHHE COBPEMEHHBIX LU(POBBIX TEXHOIOTHUH,
CEeTEBBIX U 00JIAUHBIX CEPBUCOB. 3[€Ch PEAIN3YETCs] IPUHIIUII OCBOSHHSI HOBBIX LU(POBBIX
TEXHOJIOTMH HE pajy TEXHOJIOTWUH, a U1 pa3yMHOIO WX HCIIOJIb30BAaHUS Ui BBITOTHEHHS
JKU3HEHHBIX TPOEKTOB B CIIEIMAIBHO CO3JaHHOM ceTeBoi oOpasoBaTenbHOM cpexne. [ono6-
HBIE€ KypPCBl MOTYT OBITh MCIIOJIb30BaHbl B CUCTEME INOBBIICHHUS KBaJU(QUKALNUU YUUTENEH,
NpU OpraHu3alMy CEeTEeBhIX (OPM JOMONHHUTEIBHOTO 00pa30BaHUsl M caMoOOpa3oBaHHS
M0JIb30BaTENEH.
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BUOTI'PAD®USA

4, Xeraii Jlronmmuna bopucoBna, paboraro B 001acTi MHGOPMAIIMOHHBIX TEXHOJIOTUN B
00pa30BaHNY U CIIENUATH3UPYIOCh HAa CPEJICTBAX W METOAAX JJIEKTPOHHOro oOydeHus. Pa-
Ootaro Jo1eHTOM Kadeapbl HHOOPMATHKN U HHPOPMAITMOHHBIX TexHoJoTui KpacHospcko-
ro TOCYAapCTBEHHOTO Nenarormueckoro yHusepcurera um. B.I1. Acradwera, r. KpacHo-
apck. Kaamuaar nmeparornyeckux Hayk ¢ 2000 roma. O6macTh MOMX HAyYHBIX WHTEPECOB
BKJIFOYAET: TCOPHsI K METOAMKA 00ydIeHHs HHPOpMaTHKe, pa3paboTKa AIEKTPOHHBIX CPEICTB
0o0yueHwusI.

51, AkkaceiHoBa YKamuist KakeiranueBna, padoTtaro B 00J1acTH MH()OPMALIMOHHBIX TEX-
HoJloruii B oOpa3oBanuu. Paboraro crapmmMm npenojaBareneM kadeapbl nHOOPMATUKU H
nHpopMaTH3aKu 0o0pa3oBaHusl Ka3zaxcKoro HaIMOHAIBHOTO MENAarorm4ecKoro YHHUBEPCH-
teta uMeHu AOas, . Anmarel, Pecriyonuka Kazaxcran. PhD ¢ 2019 roma. O6nacte Moux
HAYYHBIX UHTEPECOB BKJIFOYACT: TEOPUS U METOJMKa 00y4YeHus uHpopmaruke, HPOPMATH-
3amnus 00pa3oBaHUS.

INTERNATIONAL PROGRAM OF TRAINING TEACHERS
TO WORK WITH NETWORK MEGA-PROJECTS

L.B. Khegay', Zh.K. Akkassynova’

1Krasnoyarsk state pedagogical university named after V.P. Astafiev, Krasnoyarsk, Russia,
hegail@yandex.ru
2 Abai Kazakh national pedagogical university, Almaty, The Republic of Kazakhstan,
zhami.90@mail.ru

International studies show that learners' self-education project activity is considered to
be one of the main factors for effectiveness of the learning process. A Mega-class techno-
logical educational platform has a large didactic potential for project-based learning, which
allows building new network learning models in educational clusters [1].

A goal of the work is to justify a structure and content of the program of training teach-
ers for forming their readiness to use ICT in their professional activities based on projective-
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recursive model of teaching schoolchildren in the context of mega-project and network co-
operation.

An improvement of a teacher training system for the network project activity should be
implemented using projective-recursive training strategies [2] and conceptual ideas from
Intel «Teach to the future» program [3].

The main principles of projective-recursive technology of teaching schoolchildren in the
context of project and network cooperation are the following: Projectivity, Recursiveness,
Staging, Nonlinearity, Transformation, Transparency and availability of digital content,
Personification.

The features of methods of teacher training for carrying out professional activity in the
context of mega-project teaching are occurred in pedagogical and organizational-methodical
conditions of the Mega-class educational platform.

One of the main goals of the program is mastering of information technologies by teach-
er, for example, studying Office programs (Word, Excel, PowerPoint), as well as Internet
services and technologies like Web 2.0, Web 3.0.

An expected content of the program is reflected in the modules names: Module 1. How
to organize video communication; Module 2. How to organize educational cluster; Module
3. Subject learning in a cluster; Module 4. Overview of network and cloud services Web
2.0, Web 3.0, Neuronet; Module 5. Gamification of learning; Module 6. Interaction with
science, business, production; Module 7. Project-based learning; Module 8. How to make
learning joyful; Module 9 (alternative). How to develop an electronic course.

The program's main mission is a training of teacher to work in a digital school of the fu-
ture, ready to organize learning process that teaches schoolchildren to acquire knowledge
and skills that he/she wants, and safely, communicatively, successful, happily, and freely.

REFERENCES
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I, Khegay Liudmila, work in the field of information technologies in education, focusing
on tools and methods of e-learning. My position is associate professor of department of In-
formatics and information technologies of Krasnoyarsk state pedagogical university named
after V.P. Astafiev, Krasnoyarsk. I received my candidate of pedagogical sciences degree in
2000. My research interests include: theory and methods of teaching informatics, develop-
ment of e-learning tools.

I, Akkassynova Zhamilya, work in the field of information technologies in education.
My position is senior teacher of department of Informatics and informatization of education
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of Abai Kazakh national pedagogical university, Almaty, The Republic of Kazakhstan. I
have received my PhD degree in 2019. My research interests include: theory and methods of
teaching informatics, informatization of education.

CTPATEI'MYECKHUE IIEPCIIEKTUBBI PA3SBUTUAPBIHKA COU B POCCHUMU:
JIPAUBEPBI Y1 YT'PO3bI

O.I'. Yapsikosa (Kum)

DI'BHY «Hayuno-uccnedoseamenbckuil UHCHUMYM IKOHOMUKY U OP2AHU3AUUN
azponpomulutiennoz2o komniekca Llenmpansno-4epnozemnozo paiiona
Poccuiickoit @edepayuuy, 2. Boponesc, Poccus
CHOG@narod.ru

O00CHOBaHAa aKTyaJIbHOCTb, JaHa OIEHKa POCTa COSBOTO0 CETMEHTa MUPOBOTO U HAIIMO-
HAJBHOTO PBIHKA, TTOKa3aHbl KOHKYPEHTHEIE MIPEUMYIIECTBA POCCHICKON COM U MPOIYKTOB
ee mepepadOoTKH, BBISIBICHBI ()aKTOPHI, CACPKUBAIOIINE €€ Pa3BUTHE, ONPENEIeHbI CTpaTe-
THYECKHUE TIEPCIICKTHBEL.

CrnoxuBmIascs B HAcTOSIIEe BPeMs COIMAIbHO-IKOHOMHYECKasl CHTyalus Ha HaIlHio-
HaJIbHOM W MHPOBOM arpomnpoAgOoBOJIbCTBCHHBLIX PbIHKAaX, CBA3aHHAsd C IMOJIUTUYCCKUMU
YCJIOBUSIMH, OOYCIIOBJICHHBIMH JKOHOMHYCCKUMHU CaHKIMSIMH MPOTHUB Poccuu, TOproBoit
BoitHOH CIIIA u Kurtas, n crpeMuTenbHO# peaknyell Ha JaHHbIe TpaHCc(hopMalnu, XapaKTe-
pHU3YETCsl CYIIECTBEHHBIMU CTPYKTYPHBIMU U KOHBIOHKTYPHBIMUA U3MEHEHUSIMU B MUDE.

AKTyaJIbHOCTh PacCMaTpPUBACMBIX BOIPOCOB OOOCHOBBIBACTCS HECKOJLKMMH AaCIEKTa-
Mu: 1) opueHTanmeil Ha 30pOBBIA 00pa3 )KU3HHU U HKOJIOTHU3ALNIO 3eMIISICIH U OKpYXKa-
IOIIEeH Cpeasl; 2) MEPOBBIMU TPEHIAMH PHIHKA COM W HOBBIMH YKOHOMHUKO-TIOINTHIECKUMU
YCIOBHSIMH; 3) TOCYJapCTBCHHOW IMOJUTUKONW MOAAEPKKUA PA3BUTHS COCBOTO CETMEHTa U
YCTOWYHMBBIM POCTOM >KHUBOTHOBOJICTBA.

B mocnegnue roasl MHPOBOE MPOM3BOACTBO M TOTpeOJICHHE COEBBIX 0000B pacTeT
ObICTpbIMH TeMmiaMu, Poccust He siBiisieTcs ckitodeHueM [1]. DTo 00yCI0BICHO HE TOJIBKO
UCKJIIOYUTEIBHBIMU OCOOCHHOCTSIMU KYJBTYPBI, HO M KOJOCCAJIbHBIMHU JOJITOCPOYHBIMU
MEPCIIEKTHBaMHU M HaJMYMEM BHEITHETO M BHYTPEHHETO CIIpOCa.

1. Cos sBnsieTcst 3P PEKTUBHBIM, TTOTHOCTHIO YCBAUBAEMBIM IIPOTYKTOM ITUTAHUS, 00JIa-
JIAIOIIUM BBICOKOH MUIIEBOM LIEHHOCTHIO, B KOTOPOM COEBBIH MPOTEMH UMEET Hanboiee orl-
THMAJBHOE COOTHOIIEHHE HEOOXOMUMBIX aMHUHOKHCIIOT, a TakKe OOJalaronIiM IeNIbIM
KOMIUTIEKCOM SIPKO BBIPKEHHBIX JIE4eOHO-IpO(HUIaKTHUECKUX cBOicTB. M B Hacrostiee
BpEeMsl CTaBHTCSl TOCYAapCTBEHHAs 3ajada oOecredeHus] OMOJIOTHYECKH IOJNHOLUEHHOTO H
3I0POBOTO MUTAHUS JJIs1 PA3JIMYHBIX TPYTII HACEIICHUS 3a CUET MCITOJIb30BaHUS COU.

Cos SIBISIETCSI YHUKTBHONW CEITBCKOXO3SMHCTBEHHOW KyJIBTYPOH, 00Jamaromieii orpom-
HBIM KOJIMYECTBOM TEXHUYECKUMX W THIIEBBIX NPUIOKEHHH. BakHelmumu daxtopamu,
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OTIPENIEIIAIONIMMH LIEHHOCTh COEBBIX O00O0B, SIBISIOTCS BBICOKAs KOHLEHTPALMS TOJHOLICH-
HOTO OeIKa, MPaKTHYECKH HISHTHYHOTO OeITkaM KHBOTHOTO MPOWCXOXKICHUS, U HACHIIIECH-
HBIX (hocaTamu pacTUTENBHBIX KHPOB. CoeBble 000BI UCIONB3YIOTCS B JIByX OCHOBHBIX
HalpaBJICHUSIX: B BHJIE BBICOKOOEIKOBOTO KOPMOBOTO HMHIPEIMEHTa JJISl CEIbCKOXO3Si-
CTBEHHBIX KUBOTHBIX M MITHIIBI M B KAYECTBE CBHIPBS ISl BRIPAOOTKH IMHUINEBHIX MPOIYKTOB,
HOBBIE TEXHOJIOTWW TPOU3BOJCTBA KOTOPHIX MOIYUHMIN MOCIEAHHUE IECATHIIETHS IIHPOKOE
pacnpocTpaHEeHUe U pa3BUTHE.

2. MupoBOii PBIHOK COM TPOJOJDKAET PACTH YCKOPEHHBIMH TEMIIAMH. 3a IOCIEAHHE
10 meT MUpOBOE MPOM3BOACTBO COM BRIPOCIIO TTOUTH B 1,6 paza. BaxkHas 0cOOEHHOCTH pHIH-
Ka — yBeJIM4YEeHHE IIPOM3BO/ICTBA B CTPAHAX, CIICHUAIN3UPYIOMINXCA HAa 3TON KyJIbType U To-
CTaBJIAIOIIMX 3HAYUTEIbHYIO YacTh MPOAYKIHU Ha SKCIOPT. B HacTodiee BpeMss MUpOBOE
MIPOM3BOACTBO COM MpeBBICHIIO 350 MITH T, OJTHAKO CYIIECTBYET HEYAOBIETBOPEHHBIN CIIPOC
Ha COI0 U MPOJYKTHI ee epepadoTKH.

OCHOBHBIMHU TTPOU3BOAUTEIAME cOeBBIX 0000B B 2018 1. ObuH: CIIIA (119,52 MutH T),
bpazumus (112,56 mma T), Aprentuna (50,50 mua 1), Kurait (14,61 maa 1). Ha ux momo
npuxonuTcs 6osee 2/3 MEUPOBOTO MPOU3BOICTBA, T.C. PHIHOK BHICOKOKOHIICHTPHUPOBAHHEIH.
Poccus npounssena B 2017/2018 MapkeTHHroBOM rofy 3,58 MIIH T ¥ 3aHUMAaeT BOCEMYIO T10-
3unuo B Mupe. Hanbosee eMKUME PRIHKAMU COH U TIPOJYKTOB €€ MepepadOTKH SBISIOTCS:
Kurait (114,46 mma 1), CHIA (56,85 mma 1), Aprearuna (50,10 mue T, Bpaszwmmms
(48,38 muta 1), ctpansl EC (16,8 mma T). ['omoBas emKkocTh peiHKa Poccuu cocrtaBiser
4,46 MIIH T.

Takum o6pazom, Kutaif morpedisier mpuMepHO B JIECATHh pa3 OOJbIE COM U MPOIYKTOB
ee rnepepaboTKH, YeM MPOU3BOAUT HECMOTPS Ha TO, YTO SIBISICTCS TPEBHEHIINM MTPOU3BOIH-
TeneM cou. Kurail sBisierca caMbIM KpYNHBIM 3KCIIOPTEPOM COHU, IPUMEPHO MOJOBUHY 10
2018 r. nocrapmsmu CLIA. EBponeiickuil Coro3 Takxke BXOIUT B YUCIIO KPYNMHEUIINX MU-
POBBIX TTOTPEOUTENICH COM, TaK KaK COS M MIPOMYTHI €€ ImepepaboTKu — 3P PEKTUBHBIN pecypc
JUTSL pa3BUTHSI TPOU3BOJICTBA POIYKIIMU C BEICOKOH 100aBIEHHON CTOMMOCTBIO.

Opnako, B HacTosiee BpeMs U3-3a ToproBoi BoiHbl Mexxny CIIA n Kuraem Ha mupo-
BOM pBIHKE COM CKJIQIBIBAETCsl HempocTas curyanws. [lon BiwMsHMEM TOPTOBOW BOWHBI
¢rrouepchl Ha coeBble 000bI Ha Ynkarckoil Oupske ynanu B meHe moutd Ha 15% B uione
2018 r. 1 u3-3a HeITaBHO BBEACHHBIX Tapu(oB BO BTopoii nonoBune 2018 roga Kuraii nourn
MOJTHOCTRIO TIEepeniel Ha coeBbie 000bI 3 JlaTnHCcKoit AMepuku. bpasunus crana OCHOBHBIM
MTOCTABIIIMKOM COEBBIX 0000B Ha KUTaWCKHK PHIHOK W KnTail Havam MCKaTh IPYTHUX MOCTAB-
LIMKOB, YTOOBI BOCTIOTHUTD PACTYIINH CIIPOC.

ITostomy Poccust, Ykpauna, Ypyreait u Kanana cranu noTeHUuanbHbIMUA NOCTABIIHKA-
MU coeBbIx 0000B mst Kurtas. Tem He MeHee, OHM HE CMOTJIN yIOBJIETBOPUTEH BECH UMIIOPT-
HBIH cripoc Kutas, HOCKONBKY He CyMeNnu 3HAYUTEIbHO YBEJIMYUTH CBOM IOCTaBKU 3a KO-
POTKMI NEepHoJ] BPEMEHU. YUUTHIBas BO3MOXHOCTh, CO3JJaHHYIO B pe3yJjbTaTe TOPrOBOM
BoiHBEI MexkTy CLIIA m Kutaem, 3T cTpaHBI CTPEMSATCS YBEIHMYUATH CBOM dKCIOPT cou B Ku-
tail. JInsg Poccun oTKpbIBatOTCSl HOBbIE BOZMOKHOCTH M PHIHOYHBIE HUIIN I HApalUBaHUS
9KCIOPTHOTO OTEHIHANIA.
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3. B mocnennue roapl B Poccum Takke HaOMOgaeTcs yCTOWYMBBIM POCT MOCEBHBIX
IIOMACH, YPOXKAHHOCTH U TTPOU3BOJICTBA COEBRIX 0000B (Tabm. 1).

Tabuuma 1

IloceBHblIe MIOIIAAU, YPOKAHHOCTD U BAJI0BbIEe COOPbI COM B X0351liCTBAX BCeX KATErOpuid
xo3siicte Poccnn B 2001-2017 rr.

TI'onwer

TTokazarenu

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
IToceBHbIe
TUIoMIAH, 777 | 747 | 875 | 1209 | 1229 | 1481 | 1532 | 2006 | 2131 | 2237 | 2636
TBIC. I'a
z?;ma“HOCTB’ 92 1105 | 11,9 | 11,8 | 148 | 13,1 | 13,6 | 13,6 | 13,0 | 148 | 14,1
Bai. cGop, 06 | 07 | 09 | 12 | 1,6 | 1,7 | 15 | 24 | 27 | 3,1 | 3,6
MIJIH. T

Hcrounuk: www.gks.ru

Cost octaercsi oJHON M3 HanboJiee Map)KUHAJIBHBIX U CTAOMIBHBIX KYJIBTYp IJISl Cellb-
XO3MPOU3BOIUTENEH B TIOCJIEAHUE TObI, YTO TO3BOJISIET IPOrHO3UPOBATH AANbHEHIINI POCT
ee TOoCeBHBIX Iriomaaei. B 2017 1. pasMep Iiomaziei Mo coei BRIPOC MO OTHOIIECHUIO K
2016 1. Ha 16,9% u mocTUr peKOpIHBIX OTMETOK B 2636 ThIC. ra. 3a 5 JeT pOCT COCTaBHII
75,8%, 3a 10 net — 339,2%, 3a 15 ner — 547,3%.

1. Jlugupytomuye mo3uuyu 1no o0beMaMm MPOM3BOACTBA COM 3aHMMAIOT [lambHEBOCTOU-
Heli Ookpyr u llpuMmopckuii Kpail, mocTemeHHO YyBenMuMBaroTCs Iwiomanu B Cesepo-
Kaskazckom oxpyre, IODO, IloBomxbe, LlenTpansHom YepHo3embe. 3ajaua paciiupeHus
reorpaduu mpousBoacTBa cou, B ToM uucie B llenrpansnom Heueprozembe, Cesepo-
3amaze cTpaHbl CBsI3aHA C JBYMS OCHOBHBIMHU IIpUYMHAMH. Bo-1iepBbIX, )KNBOTHOBOAUYECKHE
XO3sICTBA XOTAT CHU3UTH JIOJIIO 3aTpaT Ha COEBbIM KOMIIOHEHT B KOPMOBOH 0ase, KoTopas
(opMupyeTCcs U3 JIOTUCTUYECKUX PACXOA0B U JOOABICHHOW CTOMMOCTH, 3aJI0KEHHOU IPO-
n3BoauTeneM. Bo-BTOpBIX, YepenoBaHuE KyJIbTyp C BKIIOUEHHEM COM IIO3BOJISIET MOILACP-
JKUBATh KaK MOTEHIMAJbHOE, TaKk U dPPEKTHUBHOE IIOJOPOANE 3eMeNlb, CHU3UTh PACXO/bI
Ha MUHepaJibHble YA0OPEHUS! M TOBBICUTh CYMMAapHYIO MPOU3BOAUTENBLHOCTh XO3SIHCTBA 32
LIUKJI CEBOOOOPOTA.

PesynbraThl aHanu3a noka3bIBaloOT, yTO B Poccuu ObICTPO pacTeT HE TOJBKO MPOU3BOA-
CTBO, HO U moTpebienue cou. CylecTBeHHOE BIMSHUE Ha ClICU(UKY BHYTPUPOCCUHCKOTO
PBIHKA COM OKa3blBaeT reorpaduueckuii GakTop, yIaleHHOCTh OCHOBHBIX PallOHOB IIPOU3-
BOJICTBA 3TOW KyJBTYphl OT LICHTPOB )KMBOTHOBOACTBA U Onu3octs k Kuraro. Ceroans Poc-
CHSl OCTaeTCsl HETTO-UMIIOPTEPOM COH, HO arpoKJIMMaTHYECKU MOTEHINall CTPaHbl OCTaB-
JISeT IIUPOKUE BO3MOXHOCTH JUIsl pOCTa MPOU3BOJCTBA 3TOM KyJbTyphl. i1 aToro morpe-
OyeTcs HEe TOJIBKO COXPAaHUTh, HO U CYLIECTBEHHO YBEIWYMUThH AOCTUTHYTHIE TEMIIBI POCTA.
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BaxxabIM ycnioBreM OyJeT BBIBEJACHHUE HOBBIX OTCUECTBEHHBIX BBICOKOYPOXKAHHBIX COPTOB,
B TOM 4YHCJE TOBTOPEHHE PEe3yJIbTaTOB T€HHOWHXCHEPHBIX MAHMITYJSALWUNA MyTeM ecTe-
CTBEHHOM cenexuu [2].

[Tpou3BOACTBO COM — OTPACib C BHICOKUM MYJIBTUIUIMKATUBHBIM 3(PHEKTOM, TTOITOMY
CHUCTEMHasl TIOJ|/IeP’KKa OTEYECTBEHHOTO MPOU3BOJICTBA COM — Ba)KHAS YacTh JOJITOCPOUHON
CTpaTeruu pa3BUTHs CEbCKOT0 X03sicTBa Poccuu.

B pesynbrate pacrer kak 3kcrnopt cou ([lanenuit Bocrok), Tak u ummnopt B Poccuro
(Tabm. 2).

Tabnuna 2

Buemnss Toprosiisi P® coeBbiMu 600amu

Ton KonunuectBo, THIC. T
Oxcnopt Nmnopt
2007 16,2 125,4
2008 4,5 561,6
2009 5,8 961,3
2010 0,8 1066,5
2011 4,5 890,5
2012 119,7 693,7
2013 83,6 1145,2
2014 79,0 2028,2
2015 382,7 2179,1
2016 4227 22833
2017 519,7 2236,7

HcrovHuK: cocTaBieHo aBTOpoM 1o http://customsonline.ru/search_ts.html

HecmoTpst Ha BBICOKYIO [IEHHOCTh, TPOU3BOJICTBO cou B Poccuiickoit @enepanuu 10 Cux
MOP OCYILECTBIISIETCS HA HEAOCTATOYHOM YPOBHE, YTOOBI 00ECIIEUHTh MEPCIEKTHBHBIEC pac-
TyIIIE NOTPeOHOCTH.

OrtpacneBoit nporpammoil Poccuiickoro coeBoro corosa «Pa3Butue npou3BOACTBA U Tie-
pepabotku cou B Poccuiickoii dpenepamun Ha 2015-2020 roap» mpenrycMOTpPEeHO yBelIHue-
Hue npousBojacTBa cou k 2020 romy g0 7 maH 177 ThIC. T, T.€. B 4 paza Mo CPaBHEHUIO C
2012 r. 1o pacueram Poccuiickoro coeBoro coro3a /s pemeHus npooiaemsl aedurmra 6ei-
Ka B KOpMax ¥ MATAHAH HEOOXOAMMO TTPOU3BOIUTE HE MEHEe S5 MITH T 3€pHA COM B ToA [3].

HecMmotps Ha mpucranbHOEe BHUMaHKE K CTUMYJIHUPOBAHHIO ITPOU3BOCTBA COU U €€ II0-
MyJSIpU3alMy, COeBbIM Bompoc octaercs anst Poccum OonesHeHHBIM. C KaXIbIM TOIOM
ypo’kail cou B Hallel CTpaHe pacTeT, OJHAKO J0 CHUX IIOpP CTPAaHA €KETroJHO MMIIOPTHPYET
u3 crpad KOxHol AMepuku Gosiee 2,2, MITH T CBIpbS. B YCIOBHSIX CIOKHOH MaKpOIKOHO-
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MUYECKON CHUTyalluu 3aBUCUMOCTh PoccuM OT MMIIOPTAa HE TOJBKO CIEPXKUBACT Pa3BUTHE
MHOTHX oTpaciieit AIIK, HO M co3maeT pUCKH AJIT YCTOHIMBOTO YBEIHMYCHUS 00BEMOB TIPO-
M3BOJICTBA MTPOYKTOB TUTAHUS B IICJIOM.

OnHuM U3 TJIaBHBIX KOHKYPEHTHBIX MPEUMYLIECTB POCCUICKON COM Ha MUPOBBIX PBIH-
Kax SBJISIETCS €€ HAaTypalbHOCTh, T.K. OHA He reHHOMoaupuupoBanHas. [Ipu sTom, 601b-
I1ast 9acTh MMOCTABIIIEMON HA MUPOBOW PHIHOK COHM BEBIPAIIBACTCSA B CTpaHaX AMEpPUKH U B
€e IIPOU3BOJICTBE UcIob3yeTcs 10 95% I'™M cemsH cou [2, 4].

IToatomy Bo Bcem mupe cost 6e3 MO - mpoaykr npemuanbHbii. OHa BocTpeOoBaHa B
crpadax EC, Anonnn, Kurae. Ha MexayHapoIHOM PBIHKE peam3aIius «IUCTOW» COHU Ipo-
XOJUT HE 10 00ILIei 1eHe, a MmpeanojaraeT J0MOJHUTENbHYI0 IPEMUIO Ha TOBap, KOTOpas B
3aBUCUMOCTH OT CE€30HA MPOAAKU MOXKET cocTaBiiaTh 20-30%. OnHaKO HAIIUM SKCHOPTE-
pam He yJaeTcsl BOCIIONB30BAThCSA 3TUM MIPEUMYIIECTBOM U MPOAaBaTh HETEHHOMOINUDHUITH-
pOBaHHBIC KYJIBTYPHI B IIPEMHAILHOM CeTMEHTEe. Tak, B YaCTHOCTH, TOT K€ HMCTOPHUYECKHU
PEKOPAHBIN ypokail cou, 0 KoTopoMm Hamucanu Bce CMU, poccusine npoxanu B Kuraii mo
nene 'MO-coun.

Takum 00pa3oM, OCHOBHEIE ApaiiBepaMH Pa3BUTHS PhIHKA COW M MPOIYKTOB €€ mepepa-
0otku B Poccum sBISIFOTCS: BO3MOXHOCTH PACHIMPEHHS TIOCEBHBIX IUIOIIAJCH, pocTa ypo-
J)KalHOCTH B pa3iIMYHBIX peruoHax Poccuu; yCTOMYMBBIM POCT KMBOTHOBOJCTBA; HAIMYUE
3HAYUTEIBHOIO BHYTPEHHETO U BHELIHETO CIPOCA; CYIIECTBEHHBII SKCIIOPTHBIN MOTEHIMA;
aKTHBHAs TOCYJIapCTBEHHAS MOJACPIKKA; BRICOKAST Map>KUHAIHLHOCTh U DKOJIOTHYHOCTH COH.
OCHOBHBIMHM PHUCKaMH OBICTPOTO Pa3BHTHS COEBOTO CEIMEHTa arponpoj0BOJILCTBEHHOTO
PBIHKA SIBJISIOTCS MaKpOIKOHOMHYECKUE YCIOBUS (CaHKIIMH, TOPTOBBIE BOWHBI, Ipeo0Iiaa-
HUE TCHHOMOIWU(HUIIMPOBAHHON MPOAYKIMH, (OPMHPYIOIIEH HETaTUBHBIA UMUK, KojeOa-
HUE BAIOTHBIX KYPCOB) M HAIMOHAIBHBIE (DAKTOPHI (HEAOBEPHE MOKYIATENICH K YNCTOTE H
HATYpallbHOCTH «HAIICH» COM, KIIMMaTUYeCKHe OTpaHUYeHHs, cladast JIOTUCTHKA MEXpPErH-
OHAJIFHBIX CBSI3€H, CHIPhEBasi MMIIOPTO3aBUCUMOCTB ).

IIpu 5TOM ONTUMHUCTHYHOCTH MHPOBOTO W HAIIMOHAJIBHBIX TPEHIOB PAa3BUTHS COEBOTO
CerMeHTa (POPMUPYIOT MO3UTUBHBIC CTPATETUICCKHUE TIEPCIICKTUBHI.

Peamuzamms nporpamm (dhemepaabHON M peTHOHATBHBIX) MTO3BOJIAT: MPEOAO0ICTh Ac(hH-
LIUT TIOJHOIEHHOrO OeJika B NMUTAHUM HACEJICHUS; COKPATUTh HUMIIOPT IHILIEBBIX COEBBIX
0eIIKOB; 00eCIIeYNTh COCBBIMH OCJIKaMU OTPACIIH YKMBOTHOBOJICTBA, NITUIIEBOJICTBA U PHIOO-
BOJICTBA 32 CYET OTEUECTBEHHOTO MPOM3BOJICTBA; TIOBBHICUTh KOHKYPEHTOCIIOCOOHOCTh POC-
CUICKOM COM M COEBOM MPOJIYKIIMU HA BHEIIIHEM PHIHKE.
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BUOT'PA®UA

S, Omera I'encanoBHa YapseikoBa (Kum), paboraro B oOmactd (yHIaMEHTAILHBIX H
MPUKJIAIHBIX HAYYHBIX HCCIIEIOBAHUN M CHEIUATN3UPYIOCh HA YIIPABICHUH W DKOHOMHUKE
CeJIbCKOTO X03siiicTBa. PaboTaro 3aMecTuTeneM JUpPEKTOpa M0 HAY4YHOW padoTe, 3aBeayro-
Uil OTAEIOM MapKeTuHra u peiHOYHbIX oTHowmeHuid GT'BHY HayuHo-uccnenoBarenbckuil
WHCTUTYT 3KOHOMHKH W OpPTraHM3alM{ arpoNpOMBIIUIEHHOTO KoMiuiekca lleHTpanbHo-
UepHnozemHoro paitona Poccuiickoit @enepauuu, r. BopoHex. JOKTOp 3KOHOMHUYECKUX
Hayk ¢ 2007 r., mpodeccop ¢ 2008 roma. O0macTh MOMX HayYHBIX WHTEPECOB BKIIOYACT:
pernoHaTbHas 9KOHOMHKA, MAPKETHHT U MEHEKMEHT, arpONPOI0BOIbCTBEHHBIE PHIHKH.

STRATEGIC PROSPECTS OF DEVELOPMENT THE MARKET
OF SOY IN RUSSIA: DRIVERS AND THREATS

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

The relevance of a subject is proved by the following aspects: 1) orientation to a healthy
lifestyle and greening of agriculture; 2) world trends of the market of soy and new economi-
cal and political conditions; 3) state policy of development of a soy segment and rise in live-
stock production.

In recent years world production and consumption of soybeans grows in high gear, Rus-
sia is not an exception [1]. It is caused not only by exclusive features of culture, but also
enormous long-term prospects and existence of external and domestic demand.

1. Soy is completely acquired food product having high nutrition value in which the soy
protein has the most optimum ratio of necessary amino acids and also contains the whole
complex of pronounced treatment-and-prophylactic properties. Now the national objective
of ensuring good and healthy nutrition for various groups of the population due to soy use is
fulfilled.

Soybeans are used in two main directions: as high-protein fodder ingredient for farm an-
imals and a bird and as raw materials for development of foodstuff.

2. World consumption of soy and products of its processing continues to grow in an ex-
pedited manner, advancing its production which exceeded 350 million tons. However all the
same there is a pent-up demand. Important feature of the market — increase in production in
the countries specializing in this culture and exporting a considerable part of products.
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The market of soy is high-concentrated, on a share of the main producers (the USA,
Brazil Argentina) 2/3 world productions are necessary. Nearly a half of world production is
consumed by China (114.46 million tons), further with a considerable separation the USA,
Brazil and Argentina follow. Russia both on production and on consumption of soy takes
the 8th position.

Because of trade war (between China and the USA) China almost completely passed to
soybeans from Latin America and looks for other suppliers for satisfaction of the growing
demand. Therefore Russia, Ukraine, Uruguay and Canada are perspective suppliers of soy-
beans for China.

3. In recent years in Russia the steady growth of acreage, productivity and production of
soybeans is observed. In 5 years growth of acreage was 75.8%, in 10 years — 339.2%, in
15 years — 547.3%. The leading positions on production of soy are taken by the Far Eastern
Federal District and Primorsky Krai, the areas in the North Caucasian Federal District, the
Southern Federal District, the Volga region, the Central Black Earth gradually increase. Re-
sults of the analysis show that not only production, but also soy consumption quickly grows
in Russia, import and export of soy increases.

The main competitive advantage of the Russian soy in the world markets is its natural-
ness since it not genetically modified therefore represents a bonus segment. The main driv-
ers of development of the market of soy and products of its processing in Russia are: possi-
bilities of expansion of acreage and growth of productivity in many regions of Russia;
steady growth of livestock production; existence of considerable domestic and external de-
mand; essential export potential; active state support; high marginality and environmental
friendliness of soy. The main risks of fast development of a soy segment of the market are
macroeconomic conditions (sanctions, trade wars, fluctuation of exchange rates) and nation-
al factors (mistrust of buyers to purity and naturalness of "our" soy, climatic restrictions,
weak logistics of interregional communications, a raw importozavisimost).
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economy and organization of agro-industrial complex of the Central Chernozem region of
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I'OPA IIDKTYCAH U CAKPAJIM3ALIUA BJIACTU B KH/IP

H.A. YecHOKOBa

Hauuonansnutii uccinedosamensvckuii ynugepcumem «Bovicuian wikona IKoHOMuUKuy,
Mockea, Poccus,
chesnatalie@gmail.com

Amnanmu3z copmupoBantHoro B KHJIP xyneTypHOTo npoctpancta. CoriiacHO pe3yJiibTa-
TaM HMCCIJICAOBAHMS, CHMBOJIMYECKUM «LIEHTPOM», OTOXIECTBISIEMBIM C JInuHOCTHI0 Kum Up
Cena, mpeacrasisierca ropa [Iskrycan, Beiciias touka Kopelickoro momyoctposa. Pac-
CMOTpEeHBI NPUMEpPHI «cakpanmzanum» [IskTycana u GopmMupoBaHue BOKPYT HETO HOBOIO
«KYJBTYPHOT'O KOJa».

I'opa IIakrycan, Takke n3BecTHas Kak «benoronoBas ropa», - Beicimas Touka Kopeii-
CKOI'0 MOJIyOCTPOBAa; NOTEHLUMAIBLHO aKTHUBHBINA BYJIKaH, HaxoAsmuiics Ha rpanune KH]IP u
KHP. B BricoTy coctaBmsier 2744 M., Onarogaps 9emy SIBIISICTCS BhICIICH TOYKOW MaHb-
wKypo-Kopeiickux rop, a Taxke Bceit Manbwkypuu 1 Kopeiickoro moisyocTposa.

B xynerype KH/IP [IskTycan 3aHMMaeT HEeHTpaIbHOE MECTO, YTO BO MHOTOM OOYCIIOB-
JIEHO Teorpa)uueckuM pacrooXeHueM ropel. OLeHnBas CEMUOTHYECKYIO POJIb JaHmad-
TOB B cTpaHe, Opuranckuii reorpad Podepr Yuncrennu-Yecrepe monaraer, 4To «CeBEpOKO-
peiickue ropHble MacCUBBl MOTYT (YHKUHMOHHPOBATH KAaK TEKCTBHI, MMesl MOTEHIHAT OBITH
“rnepenvcaHHbIMU’ WK “TIepeoCMBbICICHHBIMU » [1]. DakTHYEeCKH BO3MOKHOCTh HCHOIb30-
BaHMS MIPOCTPAHCTBA B KAUECTBE «TEKCTa» Hoka3wiBall yke B.H. Tomopor (1928-2005), ro-
BOpSI, UTO «TEKCT npocmparncmeenen (T.e. OH 00JlafaeT MPU3HAKOM MPOCTPAHCTBEHHOCTH,
pasmeniaercsi B “peaqbHOM” MPOCTPAHCTBE, KaK 3TO CBOWCTBEHHO OOJBIIMHCTBY COOOIIE-
HHUH, COCTaBJIIOLIMX OCHOBHOW (DOHJ 4YEIOBEUECKOW KYNBTYPB) MU NPOCMPAHCIMBO €Chib
mexcm (T.€. MPOCTPAHCTBO KaK TAKOBOE MOXKET OBITh MOHATO Kak coolOmenue)» [2, c. 17].
CootBercTBeHHO, ropa IIakTycan MoxeT OBITh paccMOTpEHa KakK MPOCTPAaHCTBEHHBIH 00b-
€KT, HaJCJICHHbI HEKOTOphIM 3HaueHueM. B ciyuae xe KHJIP, «aBTopom» TekcTa MOXKET
SBIISITBCSL TOJIBKO IIPAaBUTEIIb CTPaHbl, KOTOPBIH, kKak cunraer K.B.AcmosoB, obnanaer «Bce-
BEJCHUEM» M «BCETPHCYTCTBUEM»: «COTJIACHO KOH(yIHMaHCKMM normaram, HeGo Bemaer
BCE, U BOXKIb, accoquupyomuiicst ¢ Hebom, kak Ob MPUCYTCTBYET BO BCEX YTOJIKaX CTpa-
HEI» [3, ¢. 96-97].

Brenenue IIaktycana B cuctemy cakpanm3aruu Biactu B KHIP maunnaercs eme npu
Kum Up Cene (1912-1994), X0Ts1 HEOOXOIUMO OTMETUTH, YTO B TPAIUIIMOHHON KYJIBTYpe

316



SOCIAL SCIENCES (workshop D)

Kopeu Ilakrycan ynomuHaetcst yxke ¢ XII B., a HANOONBIIYIO «IOITYJIIPHOCThY MOJIYYWI B
XVII-XVIII BB.

CyIecTBEeHHBIM 00CTOSITENBCTBOM, CIIOCOOCTBYIOIINM (POPMHUPOBAHUIO CEBEPOKOPEHCKO-
TO KyJbTYPHOI'O MPOCTPAHCTBA U BBIABWKEHHIO TOpHI [I9KTyCaH, urpaer uaes uyuxe, Tpedo-
BaBIlIas 1aTh ocHOBaHUE Ju4HOM Biact Kum Mp Cena. Xopomio nu3BeCcTHO, UTO B CBOEH peun
«O0 MCKOpEeHEHUH JTOoTMaTHU3Ma U (opManu3Ma B HICOJOTHIECKON padoTe U 00 ycTaHOBIIE-
HHUHU uyuxey», IPOU3HECEHHOH 28 nekadps 1955 1., OH momuepKuBa, 4To JJis yCrexa peBoiio-
uuu B Kopee, noMuMo usyueHust mapkcuzma-nennausmMa, ucropud KIICC u kuraiickoil pe-
BOJTIOIIMH, HEOOXOAMMO OOJIbIIIee BHUMAaHUE K KOPEHCKOH UCTOPUN U TPATUITHSIM KOPEHCKOTO
Haposia. COOTBETCTBEHHO, JAHHOE IOJIOJKEHHE TI03BOJISUIO MpHUIATh rope [IakTycan cakpaib-
HBIM XapaKkTep U HANIOJHUTh €€ FCOKYIbTYPHBIN KO JOMOJHUTEILHBIMUA CMBICTaMU. Yem xe
nMeHHO? B mepByro odepenp, 3TO MapTHU3aHCKas 00ph0a, CaMOOTBEP)KECHHOCTh CEBEPOKOPEH-
CKHX JIMJIEPOB M UX TOTOBHOCTB ITOJIOHTH CBOIO )KU3Hb Ha OJ1aro Hapoia.

Taxk, Hanpumep, [IkTycaH CBS3BIBACTCS C IOJIMTUYSCKUM MpoOyxaeHuem» Kum Up
CeHa mpu miepexojie uepe3 peky TyMaHraH W HadajioM ero MapTHU3aHCKOW AESTeIbHOCTH,
HaIpaBJIeHHONH Ha OCBOOOXKIEHHWE CTPAaHBl OT SMOHCKOTO KOJOHHAIBHOTO TIPaBIIEHHS.
B ony6mukoBanubix B IIxenpsne B 2005 r. nHeBHuKax nepBoil xeHsl Kum Mp Cena Kum
Uen Cyk (1919-1949) IIskTycaH ONMUCHIBACTCS KaK «Tropa IMPEIKOB HAIleH CTpaHbD» U «Te-
aTp OymyIien csAeHHOW BOMHBD [4, c. 61]. Kum Uen Cyk yrmoMuHAET CeKpeTHRIE jareps,
pacnosnoxeHHble B paiione [Iskrycana, — Ha ropax Camxkacan, Komcan, Conocan, Kan6skc-
aH u 1p. [4, ¢. 63], ¥ B HAIIK JHHU TH «MECTA MMAMSATH» MPEBPATUINCH B 00s3aTeIbHBIC K
MOCEIICHUI0 MeCTa MOJIMTHYECKOro Typu3ma — «TaitHblil nareps [IakTycana». B oqHoM u3
MIPOMO-BUJICO, pacckasbiBaromieM o «TaiftHoMm narepe», mpuBoasaTcs cioBa Kum Hp Cena:
«B Moto roHOCTh [I3kTyCcan cTan 11t MeHs AoMoM. B 3ToM “mome” »kuin Mou coTpane3Hu-
KH, 9b€ YHCJIO0 OBLIO HECOIOCTaBUMO OOJIbIIIE YKCIIa MOMX OJHOKIIACCHUKOB, OCTABJICHHBIX
B joMe nerctBa. OHM KW CO MHOHM B HamieMm “‘momMe”, paboTanu B TOKIb M CHET U MeUTa-
JIA O HaIIEH CeTOAHSIIHEH poauHe» [5].

Kak coobmaer nznanue razersl «Homon cuamyHn» ot 2015 T., IIKOJBLHUKK HE TOJNBKO U3
[IxeHpsHA, HO U M3 MPOBHHIMANBHBIX TOPOIOB MPOBEIN HECKOJIBKO HENENb B MEHIeM TYpe,
noceras Hanbosee 3HaunMbIe MecTa B uctopuu KH/IP, u ux myTh 3akaHunBaics Ha ceBepe,
y nonHoxus [Iskrycana [6]. MecToM MajJoOMHUYECTBA CTAIM U MECTa B OKpecTHOCTAX k-
TycaHa, TJe, IPEANOIOKHUTEIbHO, pa3ouBana moxoanyo kyxHio Kum Yen Cyk B 1936 r.
[7,c. 19].

Ocob6as cBa3p Kum Hp Cena c [IpkTycaHOM HIMPOKO MOATBEPKIAETCS COBPEMEHHOM
kynprypoit KH/IP. OT0 u m300pakeHrne ropsl Ha CTEHaX apXUTEKTYPHBIX COOPYKEHUH,
MOYTOBBIX MapKax, BOGHHON TeXHUKE M Ja)ke Ha HAI[MOHAIBHOM TedaTH, a TaKXKe CTPOH-
TEJILCTBO OCOOBIX «MECT MaMSTH», IPU3BaHHBIX COXPAHHUTh UCTOPHIO HaubOoJiee 3HAYNMBIX
MOMEHTOB COTPOTHUBJICHUS SAMOHCKUM M aMEPUKAaHCKUM BoiickaM. B aenn poxaenus Kum
Np Cena npaktukyercs nokinonenne pomy Kum Mp Cena B mepeBHe MaHTy D M CTOSTHKAM
«Taitaoro mareps» [3, c. 105].

Ecnu MBI comocTaBUM CeBEPOKOPEHCKYIO KyJIbTYpHYIO MOJIUTUKY M CUMOHMO3 TPEX KOM-
MMOHEHTOB T€OKYJIBTYPHOTO UMIIEPCKOTO MPOCTPAHCTBA, NpeAcTaBneHHbX E.U. 3eneneBpiM:
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PENUruIo, TeOKYIbTYPY (3JIEMEHTBI KyJIbTYPbI, 3aKpEIICHHBIE 3a ONpeACIeHHBIM IPOCTPaH-
CTBOM) U CBETCKYIO TyXOBHOCTbH (3JI€MEHTHI KyJIbTYPHI, 3aKPEIUICHHBIE B CO3HAHUU OTIpeie-
JICHHOTO COLIMyMa, KaK MpaBwio, Onaromaps Tpamuiuu) [8, ¢ 299], To Hoay4uM TpHazmy
gyuxe — reokyabtypa [IskTycaHna, ocHOBaHHas Ha HAEAX MATPUOTHU3MA U NMapTU3aHCKOU
00pBOBI, — M TPATUIIMOHHOE TIPECTABICHUE O CAKPaTHbHOM MECTe.

Takum 00pa3zom, BO3SMOXKHO OXHAATh, 9TO [I9KTycaH OyAeT MCIOIb30BaThCS HE TONBKO
KaK MECTO MapTU3aHCKOW OOpBObI, HO U KaK HEOTheMJIeMasl YacTh KOPEHCKOW TpaauLyH, U
Jutst 9Toro OyneT chopMHUpPOBaH HOBBIM «KYJNBTYpHBIA KO1». [losToMy, moMumo 3HauYeHWMS,
kotopoe [I3krycan nomyunn 6naromapss Kum Up Ceny u Kum Yen Cyk, CTOUT 00paTUTHCS
K TOMY, KaKie HOBBIE CMBICIIbI HATIOJIHWIIN JJAHHOE Teorpaduyeckoe 1 CEMUOTHIECKOE MPo-
ctpanctBo B npasneHue cbina Kum Up Cena — Kum Yen Upa (1941-2011) u BHyka — Kum
Uen blna (1982 nmm 1984 r.p.).

Hna Kum Yen Hpa, IIaktycan — nereHzapHOE€ MECTO POXKACHHS, W3BECTHOE HaM IO
oduLHaTBEHON CeBEPOKOPEHCKOI ncTopuorpadum.

CornacHo U3J10KEHHBIM B Hel cBeneHusM, poawics Kum Yen Up B TaliHOM mapTu3aH-
CKOM Jarepe 0ymm3 mka YancyO0oH, B B MOMEHT €T0 pOXKIICHUS Ha HeOe TOSIBUIINCH TBOWHAS
paayra u sipkas 3Be3qa. [1logo0Hast MU(OIOrH3aIis XapakTepHa i CO3aHus 00JIMKa mpa-
BHTEJIS WJIM HHOT'O 3HAYMMOT0 delioBeka (Tp.: BoeHauansHuk KuM HOcun (595-673)) B Tpa-
TATTMOHHON KOpEeHCKOo# ncropuorpadum. BermoMHNM, 9TO, TOMUMO TTAPTH3AHCKONH O0PHOEI,
¢ IIskTycanom cBs3bIBaeTcA TakKe MpaBJIEHHE JIETEHJAPHOTO OCHOBATENs TOCyNapcTBa
Hpesuuii Yocon (Ko Yocon) Tanryna. Borpoc o cyiiecTBoBaHMY TOCIEIHETO ObLT HOIHAT
Kum Up Cenom B 1960-X IT., 4TO 0OYCIaBIMBAIOCH YCHICHUSAMH Haeh uyuxe. CIycCTs
30 siet, B 1993 1., ceBepoKOpelicKrEe apXeoJIoTh 00HAPYKWIN rpoOHHuIly ¢ 86 kKocTsamu. [1o-
cie J1abopaTOPHBIX HCCIEAOBAaHUK OBUIO BBISBICHO, YTO OSTHM OCTaHKaM MPUMEPHO
5011 met. D10 A0 MTOBOJT CEBEPOKOPEHCKIM yUEHBIM 3asBUTh, YTO OOHAPYKEHHBIE KOCTH
npuHaIexkanu TauryHy u ero xxeHe [9, c. 30].

Tak uepe3 [Iakrycan Obiia copMuUpoBaHa HEpyILIUMast CBSI3b MEXIy TaHTyHOM M Tpa-
BAIIMM KJIAHOM KuM, 4bsi IESTUTUMHOCTD NOATBEPKAATIACh U UCTOPUUECKUMH NOOEeIaMH, U
KyJIBTYPHOH ITPEeMCTBEHHOCTHIO.

OTaenbHO XOYeTcsl OTMETUTh, YTO, TaK Kak IpexJe, A0 AMOHCKOTO KOJIOHHAJIBHOTO
npasienus, ropa [Iakrycan Taxke QyHKIMOHHUpPOBaa B Ka4eCTBE «KYJIBTYPHOTO LIEHTPay,
TO TIOBTOPHOE K Hel oOpaiieHHe MOXET OBITh HCTOJKOBAaHO M KaK COXpaHEHHE IpeeM-
CTBEHHOCTH IO OTHOIIEHHWIO K MPEIBIIYIIUM rocynapctBam Ha KopelckoMm moiyocTpose,
BOCCTAHOBJIEHUEM MX UCTOPUYECKUX CBS3EH.

Uro kacaercsa npasneHusi Kum Yen blua, kotopsiii npuien k Biactu B 2011 r., To Ha
HACTOSIIMI MOMEHT MOKHO TOBOPUTH O COXPAHEHNHU TPATUIINH U MTPOJOIHKEHUN TOTUTHKH,
HagaTou ero neaom. Kum Yen blH yxe MUHUMYM Tpuxapl mogHuMmaics Ha IIaktycad: B
anpesne 2015 r., nexabpe 2017 r., centsiope 2018 r. — TpeTuii pa3 B CONPOBOXKICHUN I0KHO-
Kopeiickoro npesumenta Myn JIxouHa (pox. 1953 1.). IlomoOHBIE aKTBI MOCEIICHHS Ca-
KpaJIbHBIX MECT TPAIUIIMOHHBI M 4aCTO BCTPEUYAIOTCS B KYJIbTYPE JAIbHEBOCTOYHBIX CTPaH —
Tak, HanpumMep, B X VII B., cTpeMsACh peopraHu3oBaTh «KyJIbTYpPHOE IPOCTPAHCTBO» U yCTa-
HOBHTH €TI0 HOBBIH «IIEHTP», MAHBWKYPHI HEPEAKO MPEIIPUHUMAIN OQUIIHATHHBIE TIOE3IKA
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no cBsieHHbIM ropaM. CHenuaaucThl MPeanoiaralT, YTo BOCXoxaeHue Ha [IakTycan —
4acTh KaMITaHWH, Ipu3BaHHOM npocnaBuTh Kum Yen blxa.

CoOTBETCTBEHHO, MBI MOJKEM CZeTaTh BEIBOJ 0 ToM, uto B KHJIP mpociexuBaercs: coxpa-
HeHue Kynbra [IpKTycaHa, HO Teneph OH CBsizaH He ¢ auHacTuedl YocoH u (opmupoBaHreM
uneu «Mamnoro Kutasay, a ¢ muunoctsto Kum Hp CeHa u ero HacnenHUKoB, uaeen yyuxe. Tem
HE MEHEe, WCIONB3YIOTCS TPAJIUITMOHHBIE TEXHUKH YIIPABICHHUS TE€OKYIBTYPHBIM IPOCTPaH-
CTBOM M KOJIOM, YTO MO3BOJISIET TAKXKE BBISIBUTH MO3UIIMOHUpOBaHue mpeemcTBeHHocTH KH/IP
TI0 OTHOIIICHHIO K TIPEXK/IE CYIIeCTBOBABIINM Ha KopeiickoM IoTyocTpoBe Tocy1apcTBam.
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BUOTI'PAD®USA

41, Haranus AnekceeBHa UecHokoBa, pabotar B obnactu u3zyuenus ucropuu Kopeu u
CITCIUATM3UPYIOCh Ha KYyJIbType CpeaHEBEKOBOro mepuoma (rocymapctBo Yocon, 1392-
1897). Paboraro B Mockgse, B HanmoHaapHOM HCCIIEIOBATEIIBCKOM YHUBEPCUTETE «BhICTmas
miKoJjia SKoHOMUKmM». Kanaunat ucropudeckux Hayk ¢ 2018 r. O0nacTh MOMX UHTEPECOB
BKItouaet ucroputo Kopeu, kynsrypy Kopewn.

MT. PAEKTU AND LEGITIMATION OF POWER IN THE DEMOCRATIC
PEOPLE'S REPUBLIC OF KOREA

N.A. Chesnokova
HSE University, Moscow, Russia,

chesnatalie@gmail.com

The article presents an analysis of a ‘cultural space’ in the Democratic People’s Repub-
lic of Korea. According to our research, the symbolical centre associated with the political
power of Kim Il-Sung is Mt. Paektu, the highest mountain of the Korean peninsula. The ar-
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ticles explains sacralization process of Mt. Paektu and creation of a new “cultural code” and
its semiotic meaning.

Mt. Paektusan, also known as the “White-head Mountain”, is the highest point of the
Korean Peninsula; potentially active volcano located on the border of the Democratic Peo-
ple’s Republic of Korea and the People’s Republic of China. The height is 2744 m. It is the
highest point of the Manchurian-Korean mountains, as well as the whole of Manchuria and
the Korean Peninsula. Apart from its geographical meaning as a borderline between the
DPRK and the PRC, Mt. Paektusan plays a special role in the culture of North Korea.

It is possible to view Mt. Paektu as not only a mountain but as a special terrain contain-
ing a message encrypted to emphasize the power of a ruler. In the case of North Korea the
ruler is an eternal leader Kim Il-sung and his descendants. Though it should be mentioned
that previously Mt. Paektu has already served as a source for legitimation of power in the
Joseon period, namely 17-18" centuries.

The sacralization of Mt. Paektu terrain was strongly influenced by the chuch’e idea be-
cause as Kim Il-sung explained in his speech on the 28" of December 1955, the DPRK
needs to focus not only on the ideas of Marxism and Communism and events in China but
also on Korean own history and Korean people traditions. A mountain cult was just one of
these traditional believes that had a huge impact on Korean self-consciousness. But — more
important — it was the successful anti-Japanese partisan war Korean people led during the
Japanese colonial period, 1910-1945. Kim II-sung was one of the leaders of the war, so it
was crucial for him to connect his achievements with the state’s ideology.

Soon the Mt. Paektu was associated with the partisan movement Kim Il-sung and his
people were involved into. Not only Kim Il-sung but also his first wife, Kim Chong-suk
(1917-1949), became its heroes, and nowadays the places of their hideouts are considered as
places of historical memory and are called the “Paektusan Secret Camp”. The camp is a
place of pilgrimage, and Mt. Paektu is a symbol of Korean fight for independence. The pic-
tures of the mountain are quite popular in the DPRK: one can find them on the postal cards,
stamps, walls, war technique and etc.

On the other hand, according to the North Korean legend of Kim Chong-il’s birth, he
was born in the suburbs of Mt. Paektu, and the world itself welcomed a new-born baby with
a double-rainbow famous to symbolize in traditional Korean literature a unique and talented
man destined to rule the world. It is should be also mentioned that in North Korea Mt.
Paektu is also a place where a semi-god Tan-gun is buried, so the legend of Kim Chong-il’s
birth reminds of an attempt to legitimize Kim’s power through Korean history.

Kim Chong-tin who came to power in 2011, follows his father and grandfather’ s cultur-
al politics. He has visited Mt. Paektu already at least 3 times (2015, 2017 and 2018), last
time together with South Korean president Moon Chaein. So it is possible to conclude that
Kim Chong-lin agrees on seeing Mt. Paektu as a special mountain in modern Korean spatial
self-consciousness. However, nowadays Mt. Paektu serves not only as a symbol of Korean
independence and patriotism but also as a symbol of prosperous dialogue between North
and South Korea.
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I work in the field of Korean premodern history focusing on the processes in Joseon his-
tory and culture. I am a senior lecturer at National Research University — Higher School of
Economics. I received my PhD degree in history in 2018, in Moscow (Russian State Univer-
sity for the Humanities). My research interests include Korean traditional history, mostly the
Joseon period, 1392-1897.

TEOYKOHOMMWYECKHWM MOJIX0/ K PEIIEHUIO
K3COHCKOM IMTPOBJEMBI

C.J. le

«Hankook I. S.» co. Ltd, Aucan, Pecnyonuxa Kopes,
sosongun@rambler.ru

IIpuBenen reosxoHoMHuuecKuil aHanm3 SkoHoMuKH Pecnyommku Kopes. PaccmoTpeHsr
BHEIHNE (PAKTOPBI CHWKEHUSI F0)KHOKOpeickoro skcnopta. Onucansl mpo0iIeMbl U TOCTH-
JKEHHSI K3COHCKOTO COLIMANIbHO-3KOHOMMYECKOro IMpoekTa. [IpencraBneH moaxon K perie-
HUIO NTPOOJIEMbl HHAYCTPUAIBHOTO KoMIuiekca Kacon.

B Pecniy6nuke Kopes (manee — PK) HeT mone3HpIX MCKOMAaeMBbIX, TOITOMY 3KOHOMHKA
TaM, TaKke, KaK M KUTalCKas 3KCIOPTOOpHUEHTUpOBaHHAs. OCHOBHYIO JONIO B DKCIIOPTE
ToBapoB PK 3aHMMaeT BBICOKOTEXHOJIOTMYHAS MPOAYKIHS: IOIYHPOBOIHUKH, CMApPT(HOHHI,
aBTOMOOWIIN, KPYMTHOTOHHAXKHBIE CyJa W T.I., BCE 3TO SBISIETCS HAJAEKHBIM HMCTOYHUKOM
MOIIOJTHEHUS! BAJIIOTHBIX PE3E€PBOB CTPAHBIL.

Beimmyck COBpeMEHHBIX TOBapOB OCYILIECTBISIETCS B YCIOBUAX 3((EKTUBHOI OopraHuza-
UM TIPOMBIIUICHHBIX SKOCHCTEM. Takoil MOAXoi MpUBEN K Pa3sBUTHIO MHHOBAIMOHHOM
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MPEIIPUHUMATENBCKON JEATENBHOCTH U POCTY MPOU3BOAUTENBHOCTH TpyAa. Tak, cpeqHuii
FOJKHOKOpe#ckuit padoumii B 2017 1. oTtpadoTan 2024 gaca — 3T0 BTOpPOi MOKa3aTelb B MUPE
nocie Mekcuku (2258 yacoB B roa). Bmecte ¢ TeM 0coOblil HHTEpeC MPEACTaBIIET HEOUH-
JIyCTPUATIBHBIA CEKTOP, OPTaHU30BAHHBIN MO MPUHLHUITY KOMIUIEKCHOM MHTETpAlH MPOU3-
BOJICTBEHHBIX IIEMOYEK: «IJIEKTPOHHAS MMPOMBINUICHHOCTh — KpeaTuBHAs WHAyCTpus». Ta-
Kasg apXHUTeKTypa MPOM3BOJCTBEHHBIX 3BEHBEB COCTOMUT M3 CIEAYIOUINX WHTETPHPOBAHHBIX
MOJCUCTEM: «IIOJyIPOBOJIHHUKH, DJICKTPOHHKA — MpOrpaMMHOE obecrieyeHue, coptr — WH-
(hopMaIMoOHHO-KOMMYHHKAIIMOHHKBIE BemarensHble yeiuyru (K-pop, Xammo, conuanbHbie
CEeTH, UTPOBas HHIYCTPHs, HaIMOHANbHAS KyxHs U T.A.)». [lo manasmM Kopeiickoro meHTpa
pa3BuUTHUs KyJbTypHOro KoHTeHTa, ¢ 2001 1o 2017 r. 00bEM 3KCIOpTa B 3TOM CEKTOPE BbI-
poc B 45 pa3 co 130 mun no 5 mupa 900 muH. gon. CpeaHerogoBoit poct coctaBui 26,9%.
B 2017 r. cymma 3xciopTa IpoayKToOB UTpoBON MHAycTpuH Beipocia Ha 80%. 1o manHbIM
MUHHUCTEPCTBA KyJIbTYpHI, criopTa u TypusMa PK, B 2018 r. mpogaku B cekTope KyJIbTypHO-
pa3BlIeKaTEeNbHBIX KOHTEHTOB nocTuriu 100 mipa noiuiapos, a skenopt 8 mupa 800 miH.
JIo1., 9T cocTaBmio 1,5% oT obmiero o0bpéMa sxcopra 3a Tot rox [1].

Mexmy TeM FOKHOKOpEICKasi MPOMBIIUIEHHOCTh TIOABEPKeHa BIUSHUIO BHEITHUX (aK-
TOPOB M 3a4acTyl0 HE MOXKET ONEepaTHBHO PearupoBaTh Ha MX HEraTUBHOE BO3/IEWCTBUE.
K ocHoBHEIM W3 HEX ciiefyeT oTHecTH: nporuBoctosiHue Ceepa u FOra Kopen; 3ameme-
HHE pOCTa MUPOBOH dKOHOMUKH; TOPTOBhIH KoHMIUKT Mexay CILIA u KHP. Tak, sxkcnopt-
Hble mocTaBku B Mae 2019 r. B romoBoM mcuuciaeHnu cokpatunuck B Kurait Ha 20,1 %, B
EC - 12,6 %, cymmapno coctaBuB 45 mipa. 910 mau. noin. [1]. U3menenue npaBui Mupo-
BOI TOProBiX Ha (pOHE TEONOIUTUYECKON HAIPSDKEHHOCTH B PETUOHE, IO OIIEHKaM DKCITep-
TOB, SIBUWIKNCH IIPUYHMHOM CIIaJIa B FO)KHOKOPEMCKOM SKOHOMHUKE. [lanee paccMOTpUM IpuMe-
PBI BIMSIHHUS BHEITHUX (paKTOPOB Ha MajieHue dkcrnopra B PK.

ITo Bepcun MununcrepcrBa punancos CIIIA, takue ctpans! kak: Anonwns, Mamus, ['ep-
Manws, [Betimapust u FOxuas Kopes npuberaroT K MaHUITY IMPOBAHUIO BATFOTHBIMHU OTIC-
paiusiMi B yIiepO aMepUKaHCKUM MPOM3BOIUTENAM 1 padouum. Hanpumep, 17.05.2019 r.,
KorJa 00beMbl SKCIopTa MoTynpoBoAHUKOB PK miecTs MecsueB moapsii UMesn HenpephiB-
HOE CHIDKEHHE, I0KHOKOpeWcKkas BoHa BepBwle ¢ 2017 T. mojemnieBena Mo OTHOIICHHIO K
nomtapy g0 1195,5 Bon. XoTs Takue onepaiuil Ha BaJIOTHBIX PBIHKAX HE MOTYT TOBJIHSITH
Ha oO0IIMe MmoKa3aTeny dKCIopTa B JoirocpouHoi nepcrnektuse, CLIA Bce-xe cnenanu 3a-
SBIICHHE O BBEJCHWU KOMIICHCAIIMOHHBIX TOILINH Ha TOBaphl MPHUBEIEHHBIX BHIIIE CTpPaH.
YTrpo3sl MpUMEHEHHUS SKCTEPPUTOPHATHHBIX METOAO0B 3THM He orpaHudminch. Jlanee CILIA
notpedoBanu ot Pecniybnuku Kopest nmpucoenuuutsest Kk 00MKoTy KuTaiickoir Huawei, mo-
CTaBUB TEM CaMBIM CTPaHy Mepe]] CI0XKHON JUIEMMOA, KOTOpas He MOXKET UMETh TTapUTET-
HOTO pEIIeHUs, IIOCKOIBKY 3TO MPUBEIET K CHIDKEHUIO 69-TIponleHTHOH Mo sKkcrmopta PK
B KHP. Ha nam B3rmsan, reononutuyeckoe peryiupoBanne CHIA conmambHO-3KOHOMHU-
yeckux nporeccoB B ATP saBnseTcst upe3mepHbIM.

IIporuBocrosiane Ceepa n KOra Kopen 3agacTyro nepexofuT Bce MBICITUMBIE U HEMBIC-
JIUMBIE TPAHUIBI — 3TO SJIEPHBIE U paKkeTHbIEe HcnbITaHus; Tubens kopseta BMC PK «Uxo-
Han» (26.03.2010 r); aprunnepuctckuii o6cTpen octposa Ernxénmo (23.11.2010 r.). Dtu u
MPOYHEe WHIMICHTHI CTAIM IPUIMHAMHI KPU3UCa B OTHONIICHUSAX IBYX CTPaH, KOTOpPBIEC HE pa3
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Moryii Obl MPUBECTH K MOJHOMACIITAOHOW BOWMHE, MEXKIY TeM OCOOBI MHTEpEC MpeiCcTaB-
JISTET UCXOJT FOXKHOKOPEHCKOTo OM3Heca N3 HHIyCTpruaabHOro Komiuiekca Kacon B 2016 1.

Ponp KacoHCKOTro MHIYCTpHAIBHOTO KOMILIEKCA B aCMEKTE MEKKOPEHCKOTO COTpYIHU-
YecTBa CEroJHs TPYAHO IepeoleHnThb. B coctaB TexHomapka Bouwio Oonee 120 10:KHOKO-
PEHCKNX TPEeANpUATHA Mallor0 W CpelHero Ou3Heca, CyMMAapHBIH BBITYCK KOTOPBIX C
2004 r. mo 2015 1. cocraBun 3 mipa. 376,55 muH. mon. Clieqyer OTMETHTh TakXkKe, 9TO B
9TOH MPOMBIIUIEHHOH 30He ObUIO 3aHATO Oojiee 50 THIC. CEBEPO- U IOKHOKOPEHCKUX TPax-
naH (cm. tabm. 1). [IpuocraHoBKa (yHKIIMOHUPOBAHUS JAHHOTO 00OBEKTa B PE3yJIbTATE T€0-
nmoymmtrdeckoro koHpaumkra CeBepa u lOra mpuBena K COKpaleHHIO pabodmx MeECT He
tobko B KH/IP, HO 1 B PK, a Takke K KOHCepBalmy Ha HEOMPEACICHHOE BpeMsi 00BHEKTOB
npeAnprUHUMAaTeNIbeKoi aearensHocTH B CeBepHoil Kopee, KoTopble ObUTH yCTaHOBJICHBI 3a
CYeT WHBECTHIIMOHHBIX M 3aeMHBIX cpencTB. [lo matepmamam KBS WORLD, nocrpamas-
IIMMH ¢ 00erX CTOPOH okazanuck 0osiee 200 Thic. sxuteneii Cesepa u FOra [1].

Hecrabunbaas reononutuyeckas cutryanus Ha KopelckoM MoyocTpoBe, NMpHBENa K
MOMCKY TMOJX0A0B K pemreHuto Kaconckoit npodnemsl. Tak, B utone 2018 1. B mpaBUTEIh-
ctBe PK paccmarpuBancs miaH MO CTPOUTENBCTBY aHAIOTWYHOTO IMPOMBIIIJIEHHOMY KOM-
riekcy KacoH TexHomapka B paMKax MEKKOPEHCKOTO coTpyJHHYecTBa B T. [lamKy, KOTO-
phIii pacnionioxkeH Ha rpanuie ¢ Cesepaoi Kopeeil. Otnuune n1aHHON NPOMBIIIIIEHHOW 30HbI
OT KICOHCKOHW 3aKII0YaeTcs B Pa3BUTHH BBHICOKOTEXHOJIOTHYHBIX oTpacieit. [Imomanp nan-
HOro 00BEKTa IO MIaHy B 5 pa3 Oomnble riomann KacoHCKOTo MPOMBIIUIEHHOTO KOMITICK-
ca. B xauecTBe paboueil CHIIBI OITycKajlach BO3MOYKHOCTh BOBJICUEHHUSI CEBEPOKOPEUCKUX
rpaxaal [2]. OgHako TpyAaHO ceronns npeactaBuTh, yto KHJIP cornacurbes Ha nepexon
rpaHuiipl 50 ThIC. CBOMX TpaxaaH it paboTsl Ha FOre.

IOxHOKOpeiickue mpennprHUMAaTeId HEOTHOKPATHO MOJaBajd B mpaBHTENbcTBO PK
MPOIIeHUsT O TocemmeHud KacoHa, ¢ MeIbl0 0CMOTpa COCTOSIHHSI OCTABIIEHHBIX TaM IMPOU3-
BOJICTBEHHBIX 00BEKTOB B 000opymoBaHus. Tak, mo matepuaram KBS WORLD, Jleneranus
TJIaB 10)KHOKOPEHCKUX KOMITaHUi, paboTaBmnx B K3cCOHCKOM MHAYCTPHAIHHOM KOMILIEKCE,
B 2019 r. moceruna Bamunrron. Meponpustue ObIJI0 OpraHM30BaHO NOJIUTUKAMH OT Jlemo-
kpatndeckoil maptum CIIA. IIpexacraButeny meneranuu HaMEPEeHBI TOHECTH 0 aMEpHUKaH-
CKOTro npaBuTenscTBa U KoHrpecca mo3uiuio o He0OX0IMMOCTH BO30OHOBJIEHHS TPOMBIIII-
neHHo 30HbI. OZHAKO CEBEPOKOPEHCKas CTOPOHA HE NAET pa3pelleHue Ha Bbe3]l F0’KHOKO-
pelickuM npeanpuHumMaressm [1].

CeromHsi HET OTHO3HAYHOW OIIEHKH T'€OMOMTHIECKON d(PPEKTUBHOCTH JaHHOTO TIPOEK-
Ta. MHOrMe OM3HECMEHBI JIMIIMINCH CBOETO UMYILECTBA, BJIE3JIM B OTPOMHBIC JIOJITH; CEBe-
pokopeiickue paboure orepsiii padoty (cM. Tabm. 1). OgHAaKO ¢ TEOIKOHOMHYECKOH TOUKH
3pEHHS TOT COIMATBFHO-IKOHOMHUYECKHH SKCIIEPUMEHT MOXHO NMPU3HAThH YCIENIHBIM, II0-
CKOJIBKY OH MPOAEMOHCTPUPOBail 3((HEKTUBHOCTh CBOOOJHOIO IMPEANPUHUMATEILCTBA
B 3aKpBITOW Ui YacTHOTO KamuTaja CTpaHe; paclIMpHil MEXKKOpEHCKHE OOMEHBI (CM.
TabI. 2), HO caMoe TIIAaBHOE — CHU3WJI BOCHHYIO HAMPsHKEHHOCTHh Ha KopelckoM momyocTpo-
BE, MOCPEICTBOM TONBITKH PA3BUTHS YKOHOMUYECKUX OTHOIICHUH MEXIy HEOMHIYCTPH-
anbHeIM FOrom m apxamuneiM CeBepoM. AHaJIOTHYHBIE MOJENH B OyaymieM HE0OXO0AUMO
OTpaXIaTh OT TPAHCTPAHUTHOTO TOCYIAPCTBEHHOTO PErYJIMPOBAHHUSA, IIPEIOCTABHUB TIOIHYIO
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cB00O/Iy MajoMy OW3HECY Ha HEUTPAJILHOW TEPPUTOPUH, HAIPUMED, B 3a0BITOM, K COXKae-
HUIO B HACTOSIIEE BpeMs, CBOOOTHOMN dKoHOMUYeCcKoM 30He Tymanran (P®). [IpomeiieH-
Hasi 9KOCHUCTEMa MOXET ObITh BOCCTAHOBJICHA TaM IOCPEICTBOM JEMOHTa)Ka KICOHCKHUX
MPOM3BOACTBEHHBIX MolHOCTeH (oKkomo 120 mpeanpusituii) B KH/IP u nepeycraHOBKU UX B
Poccun. B pesynbprare Takoro perieHrs H0KHOKOPEWCKHE MpealpUHUMATENN BEPHYT CBOH
MPEINpPUATHS, TTOTy9aT BO3MOXHOCTh TUBEpCU(UKAIINN PHUCKOB, CBSI3aHHBIX C HAHMOM pa-
Oouell cuibl B cliyyae YXYAIICHUS MEKKOPEHCKUX OTHOIICHUH, MCIIONBb3Ysl KUTANUCKUA U
POCCHUHICKHUH TPy, a TAKXKE CMOTYT BOCIIOJIL30BAThCS OOHYCaMH, KOTOpPbIe OBUIN 3aJI0KEHBI
Iu1s 6n3Heca B mpoekte CO3 Tymanras.

Tabuuma 1

OcHOBHbIE IOKA3aTeJIN X0351/iCTBEHHO /1eATeJILHOCTH NMPEANPHITHI B UHAYCTPHAJIBHOM KOM-
miexkce Kacon, Pecnydiuka Kopes — KH/IP [1]

ITokazaTenn 2012 2013 2014 2015
O0BeM TPOMBINUICHHOTO MTPOU3BOJICTBA, 469.50 22378 469.97 563,30
MJIH. JOJI.
Cpfl[HCFOI[OBaS[ YHUCIICHHOCTb CEBEPOKO- 53448 52329 53947 54988
peiicKuX paboumx, 9edl.
Tabmuma 2

JAuHamMuka Me:xkKopelickux oo0MeHoB [1]

Toxasaren 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Busnrer 8 KHIP, | 56 119 | 116,047 | 120360 | 76,503 | 129,028 | 132,097 | 14.78

TBIC. YCJI.

Busuret B PK, 132 14 0 40 366 4 0

qeJI.

UTOrO 130251 | 116,061 | 120360 | 76.543 | 129394 | 132,101 | 14,78
JUTEPATYPA

1. http://world.kbs.co.kr
2. http://kostat.go.kr
3. http://news.heraldcorp.com/view.php?ud=20180504000769

BUOT'PA®UA

Paborato B anekTpoHHO# ipombiniuieHHOCcTH Pecrybnmku Kopes, criermanu3upyroch Ha
KOHTPOJIE KaueCcTBa IIEYATHBIX IUIAT. SIBIISIOCH CIIEIHAIMCTOM 110 ONTHKO-aBTOMATHIECKOMY
KOHTPOJIIO KadecTsa deKTpoHHol npoaykiuu «Hankook I. S.» co. Ltd, r. Ancan, Pecny6-
muka Kopes. Kannunat skonomuueckux Hayk ¢ 2012 roga. O6nacth MOUX HaydYHBIX HHTE-
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PECOB BKITIOUYACT TOCYAAPCTBEHHOE PETyIUPOBAHNE MPEANPUHUMATEILCKON JCITEILHOCTH B
Asnatcko-THX00KeaHCKOM PETHOHE.

A7)

U ezl ZREE A7E B Ane AAbskaL olsuyth
Qbakel  "ghar opoloat FA SN Apggsiastd o R AU
BAAMALERI S 2012 ol EAlofellA  oksunh. uhe] ek w4l
B33 FoprlopA| Aol A Aol ek Ta7|HS F sk AdHTh

GEOECONOMIC APPROACH TO THE SOLUTION
OF THE KAESONG PROBLEM

S.G. She

«Hankook 1. S.» co. Ltd, city of Ansan, Republic of Korea,
sosongun@rambler.ru

There is no unambiguous assessment of geopolitical efficiency of an industrial complex
Kaesong today. Many businessmen lost the property, got into huge debt; North Korean
workers lost work. However from the geoeconomic point of view it is possible to consider
this social and economic experiment successful as it showed efficiency of free business in
the country closed for the private capital; expanded opportunities for visit by South Korean
citizens of the DPRK, but the most important achievement of this project is that it strength-
ened the anti-war movement on the Korean peninsula, by means of attempt of development
of the economic relations between the neoindustrial South and the archaic North. Similar
models in the future need to be protected from cross-border state regulation of the respective
countries, having given free rain to small business in the neutral territory, for example, in
forgotten, unfortunately now, the free economic zone Tumangang (Russian Federation). The
industrial ecosystem can be restored by means of dismantling of the Kaesong production
capacities (about 120 enterprises) to the DPRK and their reinstallations in Russia there. As a
result of such decision South Korean businessmen will return the enterprises, diversifica-
tions of the risks connected with employment in case of deterioration in the interkorean rela-
tions will have an opportunity, using the Chinese and Russian work and also will be able to
use bonuses which were put for business in the Tumangang FEZ project.

BIOGRAPHY

I work in the field of electronics in the Republic of Korea, focusing on the processes in
quality control of printed circuit boards. I’m with since expert in automated optical inspec-
tion, city of Ansan, Republic of Korea. I received my PhD in Economics degree in city of
Irkutsk, Russian Federation, in 2012. My research interests include state regulation of entre-
preneurial activity in the Asia-Pacific region.
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Salohiddinov A.T. ........cccoeeveunee. 52
Seo Jy Yeon .
Serebryanskaya A.P. .................. 252
She S.G. oo, 325
Shkurupiy V.A. .
Slovesnova N. V ......................... 229
Smotrov N.N. ..o, 130
Son BK. . .
SONZ.G. oo 303
Soshina E.S. ......cooveieveii 236
Stepanova E.F. .

Streltsova E.A.
Sucharev Yu.l.
Sycheva Ye.S. .
Syrnikov D.A. .
Tarikhov J.M. ..
TenE.B. .......
Thai V.D. .

Thay V.D. ...
Tkhai V.D. ...
Tkhay V.D. ......
Volkova L.D. ...
Vorobyev P.B. .
Yagolnik E.A. ..

Yu VK. e 82
Yugay O.K. oo 252
YunL. .......... 217
Yun VL. e 87
Zabuzhanskaya LA. .................... 163
Zakarina N.A. ......... ... 48
Zamyatina E.A. ..o 93

Zikrillaev T.H. .......ccccoevneneee. 8,191



XIX MEXAYHAPOJHAS KOH®EPEHIIMS 1O HAYKE U TEXHOJIOT'USIM
POCCHUSA-KOPESA-CHI'

Mocksa, 29-31 aBrycra 2019

Tpyasl KoHpepeHuHn

Brinyckatomuit pegaxrop .11, bposanosa
Juzaiin o6noxku A.B. Jladviscckas
KommsrorepHas Bepctka C.. Tkauesa

Hanorosas nibrora — O01epoccHicKuii KnaccupukaTop NpoayKIHU
HWsnanne coorBercTByeT Koy 95 3000 OK 005-93 (OKIT)

Iopmnucano B medats 19.08.2019. ®opmat 70 x 100 1/16. Bymara odeernas. Tupax 40 3k3.
Vu.-u3n. 1. 26,44. Tleu. . 20,5. M3a. Ne 182. 3akaz Ne 204. Ilena qoroBopHast

OtneyaTaHo B Tunorpaduu
HoBocubupckoro rocyjapcTBEHHOTO TEXHHYECKOTO YHHBEPCUTETA
630073, r. HoBocubupck, mp. K. Mapkca, 20
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