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A. B. JIMIIHUIIKUH

OIIEHKHY OTKJIOHEHM A PENIEHUM JIUHEWHBIX
JAUNOPEPEHIHUAJBHbBIX CUCTEM MUJIJIMOHIINKOBA
OT COOTBETCTBYIOIIUX TPUTOHOMETPUYECKUX CYMM

(llpeocmasneno akademuxom H. A. H30606vim)

Hnemumym mamemamuxu HAH Benapycu, Munck, benapyco
va.andreil73@yandex.by

[NomydveHna orieHKa HOPMBI PEIICHUH THHEHHBIX AN HEePeHINATBHEIX CHCTEM U3 KIIacca, BKIIOUAIOIIET0 H3BECTHBIE MPH-
MEPBI TOYTH MEPUOANYECKHX CHCTEM, HEMPABHIIBHBIX 110 JIAMyHOBY, C HOMOIIBIO CTIEIIHATBHBIX TPUTOHOMETPUIECKHUX CYMM.
Kniouesvie crosa: nuueitnas nuddepeHnnanbaas cucTeMa, TPHrOHOMETPUYECKask CyMMa, OLIeHKa PeIeH .

A. V. LIPNITSKII

ESTIMATED DEVIATION OF THE SOLUTIONS OF MILLIONSCHIKOV’S LINEAR DIFFERENTIAL
SYSTEMS FROM THE CORRESPONDING TRYGONOMETRIC SUMS

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
va.andreil73@yandex.by

The estimated norm of the solutions to the linear differential systems from special classes is obtained with the use of spe-
cial trygonometric sums.
Keywords: linear differential system, trygonometric sum, estimation of solutions.

Axademux B. U. KOP3IOK', C. H. HAYMOBEI]*

KJIACCHUYECKOE PEHIEHUE CMEIIAHHOM 3AJTAYM JIJIs1 OJHOMEPHOI'O
BOJIHOBOI'O YPABHEHMH A C TPOU3BOJHBIMHU BBICOKOI'O IIOPA KA
B 'PAHUYHBIX YCJIOBUAX

"Hnemumym mamemamuxu HAH Benapycu, Munck, berapyce
korzyuk@bsu.by
’Benopycckuii 2ocydapcmeennviil yHusepcumem, Munck, Beiapyce
e-cveta@tut.by

B nanHoii paboTe paccMOTpeHa CMelIaHHAs 3aj1aya, I7ie B KauecTBe OHOT0 M3 TPAaHMYHBIX YCIOBUI 3a1aHa IPONU3BOIHAS
HCKOMOH ()YHKIIMHY IIPOU3BOIBHOTO TOPSIKA.

Kuroueswvie cnosa: nuddepeniinanbaple ypaBHEHNS, THIEPOOTHYECKUE yPaBHEHUS, YaCTHBIC TPON3BOAHbIC, IPAHUTHEIC
ycaoBusl, ycnoBus Komru, ycnoBus cornacoBaHusi, KIaCCHYECKOE PEIICHHUE.

V.1 KORZYUK, S. N. NAUMAVETS

CLASSICAL SOLUTION OF A MIXED PROBLEM FOR A ONE-DIMENSIONAL WAVE EQUATION
WITH HIGHER-ORDER DERIVATIVES IN THE BOUNDARY CONDITIONS

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
korzyuk@bsu.by
’Belarusian State University, Minsk, Belarus
e-cveta@tut.by

In this article we consider the mixed problem where the derivative of the unknown function of arbitrary order is set as one
of the boundary conditions.

Keywords: differential equations, hyperbolic equations, partial derivatives, boundary conditions, Cauchy conditions,
agreement conditions, classical solution.



P. T'ABACOB!, H. M. JIMUTPYK', unen-xoppecnonoenm ®@. M. KUPHUJIJIOBA?

JELNEHTPAJIU30BAHHOE YITPABJIEHUE B TMHEMHO-KBA JPATUYHOM 3A JAYE
P HAJINYUU 3ATTIA3IBIBAHUSA B UHPOPMALIMOHHOM KAHAJIE

!Benopyccxuil 2ocyoapcmeennuiil ynugepcumem, Munck, bearapyco
dmitrukn@bsu.by
Unemumym mamemamurxu HAH Benapycu, Munck, bBenapyce
kirillova.fl@yandex.by

HUccnenyercst 3agaya MUHIMH3aLIMN KBaJpaTUYHOrO (YHKIIMOHAJA HA TPASKTOPHUSX TPYMIIbI JHHEHHBIX B3aUMOCBSI-
3aHHBIX cucTeM. PaccmarpuBaeTcs ciayuail, Korja KaJaas cucTeMa UMeeT CBOH JIOKaJIbHBIH perysisaTop, U B HECOBEPILCH-
HOM KaHaJIe CBS3M MEXJly HUMH IIPHCYTCTBYeT 3arma3piBanue. [locTpoeHa qeneHTpain3oBaHHas 0OpaTHAs CBs3b, THHEITHAS
10 TEKYIIEMY COCTOSIHHIO U 3ama3abiBaronell nHdopmanuu. [loxydeHsl oneHKH cyOOonTHMANBHOCTH JeIEeHTPAaTH30BaHHBIX
yIIpaBJIEHU B paccMaTpUBaeMoi 3a1ave.

Kniouegvle cnosa: nuHEHHO-KBaApaTUYHAS 3a/a4a ONTUMAIBHOTO yNpaBieHus, oOpaTHas CBA3b, ACHEHTPATN30BAHHOE
yIpaBlIeHUE.

R. GABASOV', N. M. DMITRUK', F. M. KIRILLOVA?

DISTRIBUTED CONTROL FOR A LINEAR-QUADRATIC PROBLEM SUBJECT TO A DELAY
IN THE COMMUNICATION NETWORK

!Belarussian State University, Minsk, Belarus
dmitrukn@bsu.by
Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
kirillova.fl@yandex.by

This article deals with a linear-quadratic optimal control problem for a group of dynamically coupled systems. It is
assumed that each system has its own local controller, and a delay is present in the communication network. A distributed
feedback control, which is linear in current and delayed states, is constructed and a sub-optimality estimate for the distributed
control is obtained.

Keywords: linear-quadratic optimal control problem, feedback, distributed control.
Axademux B. U. IHY4EBCKUH

O IMKJIMYECKUX UHBAPUAHTHBIX BAIITHAX
B UHBOJIIOTUBHBIX AJITEBPAX C JEJJEHUEM

HUnemumym mamemamuxu HAH Benapycu, Munck, Beaapyce
yanch@im.bas-net.by

HGHL}O COO6U.[€HI/IH SABJISACTCA YCTAHOBJICHUE JJIS HIMPOKOI'o Kjiacca anre6p C ACJICHUEM C YHUTAPHBIMU UHBOJIOLUAMUA
JOCTATOYHBIX yCJ'IOBI/Iﬁ JJIs1 CYHIECTBOBAHU A B HUX NUKIIMYCCKUX WHBAPUAHTHBIX 6ameH, YTO MO3BOJISICT BO MHOI'UX ClIydasaX
YCTAHOBUTH CIIPABEAJIUBOCTD KOHTPYSHI-TCOPEMBI NI CIICHUAJIbHBIX I'C€H3CJICBBIX aﬂre6p C JCJICHUCM.

Knroueswvie cnosa: anre6pm C YHUTAPHBIMHU WHBOJOUUAMU, HUKINYECCKUC anre6p},1 C ACJICHUEM, BIIOKCHHUA anrer
C MHBOJIOIUAMU B TUKJIIUYCCKHUEC.

V. I. YANCHEVSKIT
CYCLIC INVARIANT TOWERS IN DIVISION ALGEBRAS WITH INVOLUTIONS

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
yanch@im.bas-net.by

The aim of this article is to obtain sufficient conditions for existence of cyclic invariant towers for a wide class of division
algebras with unitary involutions. This gives us the opportunity to prove the congruence theorem for special Henselian
division algebras.

Keywords: algebras with unitary involutions, cyclic division algebras, embedding algebras with involutions to cyclic ones.



Ynen-xoppecnonoenm B. B. TOPOXOBHUK!, M. A. TPO®PHUMOBH Y’

MWHHUMAKCHOE 1 MAKCUMWHHOE NPEJCTABJEHMSA MOJIOKUTEJIBLHO
OJHOPOJHBIX ®YHKIAW JUHENHBIMY ®YHKIIASIMHA

Hnemumym mamemamurxu HAH Benapycu, Munck, benapyce
gorokh@im.bas-net.by
’Tomenvcruti cocyoapemeennvlii mexnuyeckuil ynusepcumem um. I1. O. Cyxoeo, I'omenw, Beaapyco
marvoitiva@tut.by

Jiis GyHKOMH pasinYHBIX (HETPEpBIBHBIX, JHIIIMIEBBIX, Pa3HOCTHO-CYOIMHEHHBIX, KYCOYHO-THHEHHBIX) MOAIPO-
CTPAHCTB MPOCTPAHCTBA MTOJIOKUTEIBHO OHOPOAHBIX (DYHKIIMH 0Ka3aHO CYIIECTBOBAHNE U YKA3aHBI XapaKTEPUCTHICCKHUE
CBOMCTBA JABYXMHJEKCHOTO CEMEHCTBA JIMHEHHBIX (PyHKIMH, 3aa0MEro OJHOBPEMEHHO MHHHUMAaKCHOE€ M MAKCHUMHHHOE
HPEJICTABICHNUS TAKUX QYHKIIHH.

Kniouesvle cnosa: NONOKUTENBHO OHOPOAHBIC (QyHKIIMH, MUHUMAKCHOE MpeJicTaBleHne, ycinosue Jlummmna, pazHocTHas
CyOJIMHEHHOCTh, KyCOUHAas THHEHHOCTD.

V. V. GOROKHOVIK', M. A. TRAFIMOVICH?

MINIMAX AND MAXIMIN REPRESENTATIONS OF POSITIVELY HOMOGENEOUS FUNCTIONS
THROUGH LINEAR FUNCTIONS

!Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
gorokh@im.bas-net.by
’P. O. Sukhoi State Technical University of Gomel, Gomel, Belarus
marvoitiva@tut.by

For functions, which belong to different (continuous, Lipschitz, difference-sublinear, piecewise-linear) subspaces of the
space of positively homogeneous functions, we prove the existence and establish the characteristic properties of a two-index
family of linear functions which provides simultaneously both minimax and maximin representations of such functions.

Keywords: positively homogeneous fonctions, minimax representation, Lipschitz condition, difference sublinearity,
piecewise linearity.

I1. IT. 34BPEUKO, A. B. MUXAHJIOB

O KOPPEKTHOCTH HEKOTOPBIX KJIACCOB
HECAMOCOIIPAKEHHBIX OIIEPATOPOB

(Ilpedcmasneno unenom-koppecnonoenmom B. B. ['opoxosurxom)

Benopycckuii cocyoapcmeennuiii ynusepcumem, Murck, Beaapyco
zabreiko@mail.ru; artostby@mail.ru

B coobuiennn n3ydaroTcs ASHCTBYIONINE B THIL0EPTOBOM MPOCTPAHCTBE X HEKOTOPBIE KJIACCHI HECAMOCOMPSKEHHBIX
OIepaTOpOB, AJIs1 KOTOPBIX CIIPaBEIMBO yTBEepKAeHNE TeopeMbl M. A. KpacHOCENbCKOro 0 CX0AUMOCTH MOCIEI0BATEIbHBIX
MPUOIVIKEHUH U ypaBHEHHUII C CaMOCOIPSIKEHHBIMH ONepaTopaMH B KPUTHYECKOM ciiydae. J[1si HEeKOTOPBIX KJacCcoB
OIIePaTOPOB B IMIILOEPTOBOM M OQHAXOBBIX IIPOCTPAHCTBAX M3YYaIOTCs TAK)KE MHBAPHAHTHBIE IIOIIPOCTPAHCTBA, B KOTOPHIX
yTBepxaeHne TeopeMbl M. A. KpacHocenbcKoro oka3pIBaeTCs ClIPaBeIINBBIM.

Kurouesvie crosa: mocnenoBaTenbHble MPHOINKEHNS, HOPMaJIbHbBIE, KBa3HHOPMAaJbHbBIE, CyOHOPMAaIbHBIE U THIIOHOP-
MaJbHbIE ONIEPaToOPhl B THILOEPTOBOM IIPOCTPAHCTBE, KOPPEKTHBIE U *-KOPPEKTHBIE OMEPATOPEI B OAHAXOBBIX TPOCTPAHCTBAX.

P. P. ZABREIKO, A. V. MIKHAILOV
CORRECTNESS OF SOME CLASSES OF NON SELF-ADJOINT OPERATORS

Belarusian State University, Minsk, Belarus
zabreiko@mail.ru; artostby@mail.ru

The article deals some classes of non self-adjoint operators acting in a Hilbert space X, for which the statement of the
M.A. Krasnoselski theorem on the convergence of successive approximations for equations with self-adjoint operators in the
critical case is true. For some classes of operators in Hilbert and Banach spaces, we also study invariant subspaces, in which
the M.A. Krasnoselski theorem is to be valid.

Keywords: successive approximations, normal, quasinormal, subnormal and hyponormal operators on a Hilbert space,
correct and *-correct operators in Banach spaces.



Axademux H. C. KA3AK, A. B. ATAIIIKOB, H. A. XUJIO, A. M. BAPAHEL[K MU

OCOBEHHOCTH ®OKYCHUPOBKHU CBETA ITJIOCKOM JIMH301
HA OCHOBE CTPYKTYPbI METAJLJI-IUDJEKTPUK

Hnuemumym ¢usuxu um. b. U. Cmenanosa HAH Benapycu, Munck, Beaapyce
lod@ifanbel.bas-net.by; a.agashkov@ifanbel.bas-net.by, n.khilo@ifanbel.bas-net.by, varanetck@mail.ru

[TokazaHo, 4TO JTUH3BI HA OCHOBE CTPYKTYPHI MeTAILI-AUIeKTpUK (M /1) snepreTndecku Hanbosee 3pPpEeKTHBHEL B yIIb-
TpaduoneroBoM ¥ (HHOJICTOBOM JUana3oHax JUIMH BoyiH. Da30Bble XapaKTEPHCTUKH INIOCKOW JIMH3BI KaK B yJIbTpaduo-
JIETOBOM, TaK M B BUJIMMOM JIHANa30HaX JJIs p-NOJISPH30BAHHOTO CBETA UMEIOT BOTHYTYIO (JOPMY, YTO U SABJISETCS HEOOXO-
JTMMBIM yClIOBHEM (OKYCHPOBKH. BriepBbie MPOBEACHO MPSIMOE U3MEPEHHE YIIIOBOH 3aBUCHMOCTH (ha30BOTO CABHIA CBETO-
BOIi BOJIHBI, MPOIIEIIEH Yepe3 MIOCKYI0 ONTHIECKU TOHKYIO ABYyXCiIoiHy10 MJI-cTpykTypy (Ag/SiO,). DxcrnepuMeHTanbHo
YCTAHOBJICHO, YTO JUJIS MTaAalomeil ceprueckoil BOIHEI C paaualibHOM MoNsIpu3anyeil (p-1moaspusanus) peaan3yeTcs PexxuM
(bokycHupoBaHUsl, a C a3UMYTaJIBHOMN MOJSIpU3aLUeH (S-TTOJSPU3ALINS) PEaTn3yeTCsl pEKUM KaHATIHUPOBAHUSI.

Kniouesvie crosa: runepObonryeckuii MeTamarepual, CTPyKTypa METaJlI—IU3JICKTPUK, IJIOCKas JIMH3a, CyOBOIHOBOE
paspeuenue, 1udhepeHHaIbHbI HOJIPU3ALHOHHBII HHTEphEepOMeTp.

N. S. KAZAK, A. V. AGASHKOV, N. A. KHILO, A. M. VARANETSKI

PECULIARITIES OF LIGHT FOCUSING WITH A FLAT LENS BASED
ON THE METAL-DIELECTRIC STRUCTURE

B. 1. Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus
lod@jifanbel.bas-net.by,; a.agashkov@ifanbel.bas-net.by, n.khilo@jifanbel.bas-net.by; varanetck@mail.ru

It is shown that lenses based on the metal — dielectric (MD) structure are energetically more efficient in ultraviolet and
violet ranges of wavelengths. Phase characteristics of flat lenses in ultraviolet as well as in visible ranges for the p-polarized
light have a concave shape, which is the necessary condition of focusing. For the first time, direct measurement is made of the
flat optically thin two-layered MD-structure (Ag/SiO,). It has been found experimentally that for an incident spherical wave
with radial polarization (p-polarization), the focusing regime is realized, and with azimuthal polarization (s-polarization) the
channeling regime is realized.

Keywords: hyperbolic metamaterial, structure metal-dielectric, flat lens, sub-wavelength resolution, walk-off interf-
erometer.

E. A. TOJIKAYEBA, JI. U. MYPHUH, unen-koppecnonoenm @. I1. KOPILIIVHOB

JIOKAJIBHBIE KOJIEBATEJIBHBIE MO/ bl KOMIIJIEKCA
JANBAKAHCHUSA-AIBA ATOMA KHCJIOPOJA B KPEMHHUH

HIIl] HAH Benapycu no mamepuanosedenuto, Munck, berapyco
talkachova@physics.by; murin@ifttp.bas-net.by, korshun@ifttp.bas-net.by

Meronom Hu3koTemneparypHoid UK ¢ypbe-creKTpoCKOnN HCClleOBaHbl IPONECChl 00pa30BaHUs M OT)KUTA BaKaH-
CHOHHO-KHCIIOPOJHBIX KOMILIEKCOB V O B OONYYEHHBIX OBICTPBIMU BJIEKTPOHAMH KPHCTAJIAX KPEMHHS, TONYYEHHBIX
meTomoM Yoxpanbckoro. [IpuBeneH psii apryMeHTOB, MO3BOSIONIMX YTBEPIKAATh, YTO MOJIOCa moriomenus y 829,3 cm™!
SBJIAETCS JIOKAJILHON KOJIEOATENBHON MO0 KOMILIEKCA JUBaKaHCHA—1Ba aToMa kuciopoaa V,0,.

Kniouesvie crosa: KpeMHUH, 001y4eHNE, OTXKUT, BAKAHCHOHHO-KUCIOpoaHbIe KoMIutekcsl, MK noriomenue.

E. A. TOLKACHEVA, L. I. MURIN, F. P. KORSHUNOV

LOCAL VIBRATIONAL MODES OF THE COMPLEX CONSISTING OF DIVACANCY
AND TWO OXYGEN ATOMS IN SILICON

Scientific and Practical Materials Research Centre of the National Academy of Sciences of Belarus, Minsk, Belarus
talkachova@physics.by; murin@ifittp.bas-net.by, korshun@ifttp.bas-net.by

The processes of formation and annealing of vacancy—oxygen-related V O, complexes in Czochralski-grown silicon
crystals irradiated with fast electrons have been investigated by means of low-temperature IR Fourier spectroscopy. A number
of arguments are presented confirming the identification of the vibrational absorption band at 829.3 cm™! as arising from the
V,0, defect.

Keywords: silicon, irradiation, annealing, vacancy-oxygen-related complexes, IR absorption.



Ynen-koppecnondenm U. O. TPOSTHYYVK', M. B. BYIIIMHCKHUN', ]I. B. KAPITHHCKHH',
A. H YOBOT', H. B. TEPEIIIKO', O. C. MAHTBILIKAA', I M. YOEOT?

KPUCTAJUIMYECKASI CTPYKTYPA U CJIABbIIi ®EPPOMATHETU3M
MYJIBTU®EPPOMKOB Bi_Ca Fe_ Mn O,

'HIIL] HAH Benapycu no mamepuanosedenuio, Munck, Beiapyco
troyan@physics.by, bushinsky@physics.by, karpinsky@ifttp.bas-net.by; a.n.chobot@tut.by;
tereshko@physics.by, mantytskaja@physics.by
’Benopycckuil 20¢y0apcmeennblil a2papHulii mexnudeckutl ynugepcumem, Munck, Beaapyco
g.m.chobot@tut.by

IIposeneHo uccie0Banne KPUCTAITMIECKOH CTPYKTYPbI M MATHUTHBIX CBOKCTB MynbTH(epponkos Bi, Ca Fe, Mn O,
(x < 0,22). ObHapy:xeHa cienyomas MocaeJ0BaTeIbHOCTh KPUCTAIIOCTPYKTYPHBIX MPEBPALICHUH B CTEXUOMETPHYECKUX
coctaBax: pombosapuyeckas (mp. rpymnmna R3c) monspuas dasza (x < 0,18), opropombuueckas (mp. rpynmna Pnma) Hero-
nspHas ¢asza (x > 0,19). IonsprHas ¢asza sBisgercss aHTH(GEPPOMArHUTHON M MposBIseT MeTamarxHeTusMm mpu x < 0,10.
Tonstprast n HemonsipHAas (as3bl ABISIOTCS CIAOBIMH (eppOMarHeTHKAaMHU MPH KOMHATHOH TeMIlepaType CO CIIOHTaHHOM
HaMarHM4eHHOCTHI0, Omm3koi k 0,07 emu/g (x = 0,18 u x = 0,22). [loHmKeHNe TeMIepaTyphl BEAET K IEPEXOay B COCTOSHUE,
Onn3Koe K aHTU(HEPPOMArHUTHOMY.

Kniouegvie croea: MmynbTu(GEppOUKH, MArHUTHBIE MaTepHaibl, TU(paKius, Ga3oBble HepexXo/ibl, HAMArHHYEHHOCTb.

I O. TROYANCHUK', M. V. BUSHINSKY', D. V. KARPINSKY', A. N. CHOBOT',
N. V. TERESHKO', O. S. MANTYTSKAYA', G. M. CHOBOT"

CRYSTAL STRUCTURE AND WEAK FERROMAGNETISM OF Bi, Ca Fe, Mn O, MULTIFERROICS

IScientific and Practical Materials Research Centre of the National Academy of Sciences of Belarus, Minsk, Belarus
troyan@physics.by; bushinsky@physics.by; karpinsky@ifttp.bas-net.by; a.n.chobot@tut.by; tereshko@physics.by;
mantytskaja@physics.by
’Belarusian State Agrarian Technical University, Minsk, Belarus
g.m.chobot@tut.by

The crystal structure and magnetic properties of Bi; Ca Fe, Mn O, (x < 0.22) have been studied. It was shown that
the rhombohedral (R3c) polar phase at x > 0.18 transforms into the nonpolar orthorhombic phase (Pnma). The polar phase
is antiferromagnetic and metamagnetic at x < 0.1. The polar and nonpolar phases are weak ferromagnets with remnant
magnetization around 0.07 emu/g (x = 0.18 and x = 0.22). Decreasing the temperature leads to the state close to antifer-
romagnetic.

Keywords: multiferroics, magnetic materials, diffraction, phase transitions, magnetization.

E. M. OBCHIOK

HEPEJIITUBUCTCKOE OITUCAHUE JIJ1s1 BEKTOPHOM YACTHIIbI
B PACHIMPSIFOIIEMACSI BCEJIEHHOM JE CUTTEPA

(Ilpedcmasneno unenom-koppecnonoenmom JI. M. Tomunvuuxom)

Mosvipckuii cocydapcmeennbviii nedazocuueckuil ynusepcumem um. U. I1. lamaxuna, Mosvips, Berapyce
e.ovsiyuk@mail.ru

B pacmmmpsiomenmcst mpocTpancTBe—BpeMeHn e CHTTepa 4acThIla CO CIMHOM | HMCCiIeoBaHA B HEPEISTHBHCTCKOM
npubmmkeHuu [laymu. Iloce pa3geneHus mepeMEeHHBIX B pensaTuBHCTCKOM ypaBHeHuHU Jladhduna—Kemmepa—Iletse B cu-
creme u3 10 ypaBHeHUH MO MEpPEeMEHHBIM (Z, 7) BBINOJHEHA MPOLEAYPA HEPEIATUBUCTCKOTO MPHOIIIKEHUS, B Pe3yIbTaTe
3ajjaya CBeACHa K TPEM 3alerIsomuMes quddepeHnanbHbIM ypaBHEHUIM BTOPOro nopsiaka. TpeGoBaHus AuaroHann3a-
LMY OllepaTopa MPOCTPAHCTBEHHOW YETHOCTH IO3BOJISIIOT pa3ouTh cuctemy Ha (1 + 2) ypaBHenwuii. [loixydyeHHble ypaBHe-
HUSI 9€TBEPTOTr0 MOPSIKA PEIIAIOTCS C TOMOIIIBIO0 MeTo/[a (paKTOpH3aIMH, YTO MO3BOJISIET CBECTH 3aJjady K aHAJIN3y ypaBHe-
HUW BTOPOTO nopsigka. Takum criocobom ypaBHeHue [laynn nis yacTHIBI co criuHOM | B pacmmpsitomeiicss BeenenHoit e
CutTepa pemeHo TOYHO: TONy4YeHbl TPU CEPHH COCTOSTHUN M COOTBETCTBYIOMINE UM IIpaBHJIa KBAHTOBAHHS CIIEKTPAIHLHOTO
napameTpa.

Kniouegvie cnoga pacmmpsromascs Beenennas ne Cutrepa, yacTHIa CO CIIMHOM 1, HEPENATUBUCTCKOE MPUOTHKEHNE
[Maynu.



E. M. OVSIYUK
NON-RELATIVISTIC DESCRIPTION FOR A SPIN 1 PARTICLE IN EXPANDING DE SITTER UNIVERSE

Mozyr State Pedagogical University named after 1. P. Shamyakin, Mozyr, Belarus
e.ovsiyuk@mail.ru

For expanding de Sitter space-time, a spin 1 particle is investigated in the non-relativistic Pauli approximation. After
separation of the variables in the relativistic Duffin—-Kemmer—Petiau equation, the procedure of non-relativistic approach
is performed for the system of 10 equations in the variables (¢, 7). As a result, the problem reduces to three second-order
related differential equations. Requirement of diagonalization of the parity operator allows the system to be split into (1 + 2)
subsystems. The fourth-order equations obtained are solved with the help of the factorization method, which permits the
problem to be reduced to the analysis of second-order equations. In this way, the Pauli equation for a spin 1 particle in the
expanding De Sitter universe is solved exactly: three series of states and the relevant rules of quantization of the spectral
parameter are obtained.

Keywords: expanding de Sitter universe, particle with spin 1, non-relativistic Pauli approximation.

JI. I1. KPVJIB', I’ B. BYTOBCKAA?, O. B. IIAXHO', A. A. POTAYEB?,
unen-koppecnondenm A. B. POTAYEB*, . B. TAIIAJIbCKHUI,
E. JI. CKAKOBCKHUUHS, JI. IO. TRIYUHCKAA®

MEXAHW3M ®OPMHUPOBAHU S MOJUJIAKTUIHBIX IOKPBITUI
N3 AKTUBHOM 'A30BOM ®A3bI

!benopyccruil 2ocyoapcmeennulii ynusepcumem, Munck, berapyco
krul@bsu.by,; shahnol990@mail.ru
’Hayuno-uccredosamenbckutl uncmumym gusuxo-xumuueckux npooiem BI'Y, Munck, Beiapyco
galina_butovskaya@mail.ru
*Benopycckuii cocyoapcmeennwiii ynusepcumem mpancnopma, I'omens, Berapyce
rogachev78@mail.ru
‘Tomenvcruti 2ocyoapemeennuiii ynusepcumem um. . Ckopunsl, Iomens, Berapyco
priem.kom@gsu.by
STomenvekuil 2ocyodapemeentoiil meouyunckuil yrnueepcumem, I'omens, Beaapyco
tapalskiy@gmail.com
*Unemumym ¢pusuxo-opeanuueckou xumuu HAH Benapycu, Munck, Beiapyce
spektr@ifoch.bas-net.by; sed@ifoch.bas-net.by

Meropamu criekrpockornuu IMP 'H u *C u nonsspuMeTpuu yCTAHOBIICHO, YTO MPU (POPMUPOBAHUH TOHKHX TIICHOK
HOJIH-L-NaKTHa IyTEeM OCa)XJACHUS U3 aKTHBHOW ra30BOi (ha3bl MPOUCXOAUT JECTPYKIHMS UCXOIHOIO MOJHMEpa 10 KPyIH-
HBIX ()parMEHTOB C COXpPaHEHUEM TOJIMMEPHOTO COCTOSHUA BemecTBa. OMHOBPEMEHHO KOH(DUTYpAIMOHHBIE TPEBPAIICHUS
MaKpOMOJIEKYJIbI IPUBOJSAT K YBEIMUYCHHUIO COiepKaHus B Hel D-3BeHbeB ¢ 4 10 12 moit. %, B pe3ysibprare 4ero UCXOIHbIN
aMOp(HO-KPUCTAIITNICCKIH MTOJIMMEp IpeBpamaeTcs B aMopdHbIii. [lepexox monu-L-1akTuaa B TOHKOILICHOYHOE COCTOSIHUAE
COIPOBOXK/IAETCS U3MEHEHUEM HE TOJIBKO (Pa30BOro, HO M PENAKCALMOHHOTO COCTOSHUA MOJIUMEPA, YTO SBIACTCS JOIMOIHU-
TEJIBHON MPUYUHOM YCKOPEHUs BEICBOOOXK ACHUS U3 TUICHKU OMOLMIHBIX J00aBOK.

Krrouegvie cnosa: NONMIIaKTHI, aKTUBHAS Ta30Bast a3a, TOHKUE MIICHKH, OCAKJICHHE, IECTPYKIIHS.

L. P.KRUL', G. V. BUTOVSKAYA?, O. V. SHAKHNO', A. A. ROGACHEV* A. V. ROGACHEV",
D. V. TAPALSKD’, E. D. SKAKOVSKI®, L. Yu. TYCHINSKAYA®

MECHANISM OF FORMATION OF POLYLACTIDE COATINGS FROM THE ACTIVE GAS PHASE

!Belarusian State University, Minsk, Belarus
krul@bsu.by; shahnol990@mail.ru
’Institute for Physico-Chemical Problems of Belarusian State University, Minsk, Belarus
galina_butovskaya@mail.ru

3Belarusian State University of Transport, Gomel, Belarus
rogachev78@mail.ru

‘Francisk Skorina Gomel State University, Gomel, Belarus
priem.kom@gsu.by

SGomel State Medical University, Gomel, Belarus
tapalskiy@gmail.com
SInstitute of Physical Organic Chemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
spektr@ifoch.bas-net.by; sed@ifoch.bas-net.by

The mechanism of deposition of a poly-L-lactide film from the active gas phase has been shown to be associated with
destructing a macromolecule into large fragments rather than with depolymerizing a poly-L-lactide film to a monomer fol-
lowed by its polycondensation on substrate. The transformation of the initial polymer powder into a thin film under the great
energetic effect is accompanied by decreasing the molecule mass, while the D-isomer content increases from 4 to 12 %. In so
doing, not only the phase state of the polymer changes from semi-crystalline to amorphous one, but the poly-L-lactide relax-
ation state is transformed from glass to rubber one; these changes could promote an accelerated release of different biocide
additives from the film.

Keywords: polylactide, active gas phase, thin films, deposition, degradation.



A. B. [IETKEBUY', A. H EPEMUH', akademux B. E. ATABEKOB’,
T. B. CEMAILIKO?, |P. B. MUXAUJIOBAP

O®OPMUPOBAHUE HAHOKOMIIO3UTA, COAEPKALUEI'O )KEJIE30
N KATUOHHBIE ITIOJINMEPBI

"Hnemumym xumuu noswvix mamepuanoe HAH Benapycu, Munck, Beaapyco
m_a wl987@mail.ru; yand7@mail.ru; sekretar@ichnm.basnet.by
2Unemumym mukpobuonoeuu HAH Benapycu, Munck, Berapyce
microbio@mbio.bas-net.by

Yaitustit okcTpakT (UD) 1 nepmeat kynbTypanbHoi sxuakoct (ITKXK) Penicillium adametzii JJO F-2044.1 ucronab30BaHbl
B IIpoIIecce TOTyUeHNs JKele30coeprkaiiero Hanokommnosura [1BI1-Fe-[19U, Brmovatomero nonusrHMmupponunox (I1BI;
24 x/la) u momws>trnienumuH (I19U; 1800 [la). UD wnm [IKXK noGaBisiu B peakIMOHHBIN PacTBOP, WIIH KE MOTYyUECHHBIN
3oub [1BI1-Fe-I19H1 BBoawn B ux cpeny. Komnosur I1BI1-Fe-II91 o6pasyercs B mpucytctBun U3, B To Bpemst kak [TKXK cBs-
3piBaeT Fe*’, a He BoccTaHaBimBaeT ero. Hylib-BaJeHTHOE KeJIe30 MOXKHO MOJTYYHUTh IIPU yMEHbIICHHH KoHIeHTpannu [TKXK
u yBennuenun konuentpanun NaBH,. Komnosut I1BII-Fe-TTOU koHBIOTMPOBaH ¢ MEPUONAT-OKHUCIEHHBIM fekcTpanom T20.

Kntouesvie cnoea: HaHOYACTUIBI KeJle3a, CHHTE3 HAHOKOMIIO3UTOB, IOJUBUHIIIIUPPOINIOH, HOIUITHICHUMUH, YallHbIH
9KCTPAKT, IepMeaT KyJIbTYPalbHOI KHUIKOCTH.

A. V. PETKEVICH', A. N. ERYOMIN', V. E. AGABEKOV', T. V. SEMASHKO?, R. V. MIKHAYILOVA’
FORMATION OF NANOCOMPOSITE, CONTAINING IRON AND CATIONIC POLYMERS

nstitute of Chemistry of New Materials of the National Academy of Sciences of Belarus, Minsk, Belarus
m_a wl987@mail.ru; yand7@mail.ru; sekretar@ichnm.basnet.by
’Institute of Microbiology of the National Academy of Sciences of Belarus, Minsk, Belarus
microbio@mbio.bas-net.by

Tea extracts (TE) and permeate of culture liquid (PCL) of Penicillium adametzii LF F-2044.1 were used in forming
of iron-containing nanocomposite PVP-Fe-PEI including polyvinylpyrrolidone (PVP; 24 kDa) and polyethyleneimine (PEI;
1800 Da). Either TE or PCL were added to the reaction mixture or PVP-Fe-PEI was introduced into TE or PCL. PVP-Fe-PEI
composite is formed with TE. PCL was associated with Fe**butdon’t reduce its. Zero-valent iron can be produced in decreasing
PCL concentration and increasing NaBH, concentration. PVP-Fe-PEI composite was conjugated to periodate-oxidized
dextran T20.

Keywords: iron nanoparticles, nanocomposites synthesis, polyvinylpyrrolidone, polyethyleneimine, tea extract, permeate
of the culture liquid.

Ynen-koppecnonoenm B. U IIOTKHH', A. B. K/IEL[KOB', E. B. JIHJ[EP?,
JIL. I JIABPEHOBA?, P. M. 30JI0TAPB?

CHUHTE3 U CTPYKTYPA KOMIIJIEKCOB XJIOPUJIA U BPOMUJIA MEJU(II)
C 4,5-JTUXJIOPU30THUA3OJI-N-2-I'MIJPOKCUITHUJII)-3-KAPBOKCAMMU JIOM

Hnemumym ¢usuxo-opeanuueckou xumuu HAH Benapycu, Munck, berapyce
potkin@ifoch.bas-net.by; avkletskovi@gmail.com
*Unemumym neopeanuuecxoti xumuu um. A. B. Huxonaesa CO PAH, Hosocubupck, Poccus
lisalider@ngs.ru; ludm@niic.nsc.ru
SUnemumym 6uoopeanuueckotl xumuu HAH Benapycu, Munck, Beaapyce
zoloto_(@tut.by

PazpaboTaHbl METONMKH CHUHTe3a KoMIUIekcoB raimoreHunoB menu(ll) c 4,5-muxmopuszoruason-N-(2-ruapokcu-
stii)-3-kapbokcamuiom (L) cocrasa [CuLHal,] , rne Hal = CI7, Br™. MeTooM peHTIreHOCTPYKTYPHOIO aHaIk3a yCTaHOBJIC-
HO, 4TO JINTaHJ KOOPAUHHUPYeTca kK aTromaM Mean(Il) TpuieHTaTHO aTOMOM a30Ta e TEPOLNKIIA U IBYMS SK30IHKITHISCKIMH
aTOMaMH KHCJIOpOAa, ¢ 00pa30BaHMEM ITOJMMEPHBIX nernodek. Komrmiexe 6poMuaa Mean mposiBIII CHHEeprudeckuit agpdexr
B KOMITIO3UIMAX ¢ HHCeKkTHIMAamu Kepbep n Butan.

Kniouesvie crosa: n30THA3011, aMUJI, KOMITIEKCH TanoreHunoB Meau(Il), peHTreHoCTpyKTYpHBIN aHau3, OHoIormyecKas
AKTHBHOCTb.



V. I. POTKIN', A. V. KLETSKOV', E. V. LIDER? L. G. LAVRENOVA?, R. M. ZOLOTAR"?

SYNTHESIS AND STRUCTURE OF COMPLEXES OF COPPER(II) CHLORIDE AND BROMIDE
WITH 4,5-DICHLOROISOTHIAZOLE-N-2-HYDROXYETHYL)-3-CARBOXAMIDE

!nstitute of Physical Organic Chemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
potkin@ifoch.bas-net.by; avkletskov@gmail.com
’Nikolaev Institute of Inorganic Chemistry SB RAS, Novosibirsk, Russia
lisalider@ngs.ru; ludm@niic.nsc.ru
3Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
zoloto_(@tut.by

Copper(Il) chloride and bromide complexes with 4,5-dihlorizotiazol-N-(2-hydroxyethyl)-3-carboxamide (L) with the
compositions [CuLHal,] , where Hal = CI', Br-, are synthesized. The X-ray analysis revealed that the ligand is coordinated
to the copper(Il) atoms tridentate by the nitrogen atom of the heterocycle and two exocyclic oxygen atoms to form polymer
chains. The copper bromide complex showed a synergistic effect in the compositions of insecticides Kerber and Vitan.

Keywords: isothiazole, amide, copper(I]) halide complexes, X-ray structure analysis, biological activity.

O. C. KVIIPUEHKO, II. C. IIABYHA, C. A. ®ATHhIXOBA, O. B. CBUPH/[OB

CUHTE3 U TAPAMETPbBI B3BAUMOJIEMCTBUSI C AHTUTEJIAMHUA HOBOI'O
BUOKOHBIOTATA XJIOPAM®EHUKOJI- AU TUJIEHTPUAMUWHTETPAALIETAT
EBPOIIUA

(Ilpedocmasneno axademuxom D. A. Jlaxeuuem)

Hucmumym 6uoopeanuuecxoi xumuu HAH Benapycu, Munck, Beaapyce
olga_garbuz@iboch.bas-net.by; polinashabunya@nm.by; fsal981@tut.by, sviridov@iboch.bas-net.by

B peakuun N-cyKIMHUMETHOTO 3dupa 3-reMucyKIirHara xjgopambenukona ¢ Eu’* -komriekconarom N'-(2-aMHHOI THIT-
aMu/a) TUATHICHTPHAMUHIIEHTAYKCYCHOW KUCIIOTHI M TOJIy4eH KOHBIOTAT aHTHOMOTHKA C JaHTaHupoxenatoMm. Ompene-
JICHBI KUHETHYECKasl 3aBUCHMOCTb M PABHOBECHBIC NMApaMEeTPhl CBSI3bIBAHNSI KOHBIOraTa C MOJHUKIOHAIBHBIMI aHTUTEIAMH
K XJopaMmpeHnKoiy, Onocrnenudruaeckn UMMOOMITM30BaHHBIMY B JTYHKaX MHUKporianuera. ClieaH BHIBOA O BOBMOXKHOCTH
HCIIONB30BAHUS KOHBIOTATA JISI JIAHTAHUTHOI'O HMMYHO(IyOPHMETPHIECKOT0 aHaJIi3a XJIopaM()eHUKOIIA.

Kniouesvie cnosa: xnopaMQpEHUKOI, €BPOINIA, MOJNKIOHAIBHBIC AHTHUTENA, TAHTAHUIHBII IMMYHO(IIyOPUMETPHYECKOIT
aHaJK3.

O. S. KUPRIENKO, P. S. SHABUNYA, S. A. FATYKHAVA, O. V. SVIRIDOV

SYNTHESIS AND PARAMETERS OF INTERACTION WITH ANTIBODIES OF A NEW BIOCONJUGATE
OF CHLORAMPHENICOL WITH EUROPIUM DIETHYLENETRIAMINETETRAACETATE

Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
olga_garbuz@iboch.bas-net.by; polinashabunya@nm.by; fsal981@tut.by, sviridov@iboch.bas-net.by

A conjugate has been obtained in the reaction of chloramphenicol 3-hemisuccinate with diethylenetriaminepentaacetic
acid N'-(2-aminoethylamide) Eu**-complexonate. Kinetic and equilibrium parameters of conjugate binding to polyclonal anti-
chloramphenicol antibodies biospecifically immobilized onto microtiter plate wells were determined. It was concluded that
the new bioconjugate can be used in a lanthanide immunofluorometric assay of chloramphenicol.

Keywords: chloramphenicol, europium, polyclonal antibodies, time-resolved fluoroimmunoassay.

O. A. OPJIOBCKAA, C. U. BAKVIJIA, C. B. KYBPAK, axademux JI. B. XOTBIJIEBA,
ynen-xoppecnonoenm A. B. KUJIBYEBCKHH

OLEHKA INNOJUMOP®U3MOB I'EHOB LcyE U CrtRB1, ACCOLIUMPOBAHHBIX
C IIOBBIIIEHHBIM YPOBHEM ITPOBUTAMUHA A B 3EPHE KYKYPY3bI
(ZEA MAYS L.), B KOJJVIEKIIUHN OBPA3IIOB PA3JINYHOI'O
IKOJIOT'O-TEOI'PAOUYECKOI'O TPOUCXOXKIAEHU S

Hnemumym cenemuxu u yumonoeuu HAH Benapycu, Munck, beaapyce
0O.Orlovskaya@igc.by; s.vacula@ige.by; S.Kubrak@ige.by; L.Khotyleva@igc.by,; Kilchev@presidium.bas-net.by

[IpoBeneHa oreHka KiIrOUeBBIX NOMUMOpP(U3MOB reHoB LeyE u CrtRBI, accOMUPOBAaHHBIX C MOBBIIICHHBIM YPOBHEM
npoButaMuHa A B 3epHe KyKypy3sl (LcyE 5'TE, LeyE 3'Indel u CrtRBI 3'TE), B koyutekunu u3 54 06pasioB pa3iInaHOr0 KO-
JIOro-reorpauueckoro MPOUCXOKJICHUs. B n3yueHHOM Mmarepuaje He BBISBICHO NMPHCYTCTBUS OJaroNnpHsITHBIX ajulesei
reHa LeyE. Beigenensl reHoTus! (35 % 00pasIoB), HecyIye OIaronpusTHEIN aniens 1 ¢ynknnonansaoro mapkepa CrtRBI 3'TE,
KOTOPBIE MIPECTABISAIOT HHTEPEC TS CEICKIIMOHHBIX IIPOrPaMM KyKYypy3bl, HAIIPAaBICHHBIX HA TOBHIIICHNAE Ka4eCTBA 3epHA.

Kanrouegule cnosa: kKykypysa, kapotruHouasl, JIHK mapkepsr.



O. A. ORLOVSKAYA, S. I. VAKULA, S. V. KUBRAK, L. V. KHOTYLEVA, A. V. KILCHEVSKY

EVALUATION OF LcyE AND CrtRBI GENE POLYMORPHISMS ASSOCIATED
WITH AN INCREASED CONTENT OF PROVITAMIN A IN MAIZE GRAIN (ZEA MAYS L.)
IN THE COLLECTION OF SAMPLES OF DIFFERENT ECO-GEOGRAPHICAL ORIGIN

Institute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Belarus
O.Orlovskaya@igc.by; s.vacula@igc.by; S.Kubrak@igc.by; L.Khotyleva@jigc.by; Kilchev@presidium.bas-net.by

The collection of 54 maize samples of different eco-geographical origin was evaluated for the key polymorphisms of the
LcyE and CrtRBI genes (LcyE S'TE, LeyE 3'Indel and CrtRBI 3'TE) associated with the provitamin A content in maize grain.
Favorable alleles of LcyE were not detected in the studied material. Selected genotypes with favorable allele 1 of CrtRBI 3'TE
functional marker (35 % of the samples) are of interest for maize breeding programs aimed at improving the grain quality.

Keywords: maize, carotenoids, DNA markers.

A. B. AJIEXHOBHUY', D. X. 'VKACAH?

CPABHUTEJIBHbIN AHAJIN3 POCTA JJJIMHHOIIAJIOI'O PAKA BEJIOPYCCKOI'O
03. COMUHCKOE U APMAHCKOI'O 03. CEBAH

(Ilpeocmasnerno unenom-koppecnonoenmom B. I1. Cemenuenxo)

'HITI] HAH Benapycu no 6uopecypcam, Munck, berapyce
alekhnovichav@gmail.com
*Unemumym cudposkonoeuu u uxmuonocuu Hayunoeo yenmpa 300102uu
u euopoaxonozuu HAH Apmenuu, Epesan, Apmenus
e ghukasyan@yahoo.com

Poct maccel Tena nnuHHONANOro paka Astacus leptodactylus 03. Comunckoe (benapyce) u 03. CeBan (ApMeHHUs) ONHU-
caH ypaBHeHueM bepranandu. J[ns ompenescHUss CKOPOCTH POCTa PAKOB HMCCICAYEMBIX 03€p YPaBHECHHS POCTa MacChl
npoaudPpepeHIIUPOBAHBI U ONPEICICHBI CPEIHUE TPUPOCTHI MacChl 3a rojl. CpeHss TOI0Basi CKOPOCTh POCTA JJIs BO3pAcCT-
HBIX I'pymn 2—7 jeT cocranisija B nonyisuuu o3. Comunckoe 12,10 + 2,15 r, B nonyisinuu 03. Cean — 10,23 + 2,62 1.
Paznuuuns mexxy cpeHUMH 3HAYCHUSIMU IIPUPOCTOB CTATUCTHYECKH HE JOCTOBEPHBI.

Knrouegule crosa: nTMHHONANBIHN pak, pocT, ApMeHus, benapyce.

A. V. ALEKHNOVICH', E. Kh. GHUKASYAN?

COMPARATIVE ANALYSIS OF THE NARROW-CLAWED CRAYFISH GROWTH PATTERNS IN LAKE
SOMINSKOE IN BELARUS AND IN LAKE SEVAN IN ARMENIA

IScientific and Practical Center for Bioresources of the National Academy of Sciences of Belarus, Minsk, Belarus
alekhnovichav@gmail.com
’Institute of Hydroecology and Ichthyology of Scientific Center of Zoology and Hydroecology
of the National Academy of Sciences of Armenia, Yerevan, Armenia
e_ghukasyan@yahoo.com

The growth rate of narrow-clawed crayfish in Lake Sominskoe (Belarus) and Lake Sevan (Armenia) is defined as the de-
rivative of the Bertalanffy equation of growth. The average annual growth rate for the age group of 2—7 years was 12.0 + 2.15
grams in Lake Sominskoe, 10.23 + 2.62 grams in Lake Sevan. The difference between the average values was not statistically
significant.

Keywords: narrow clawed crayfish, growth, Belarus, Armenia.



B. A. KOBTVH', B. H. [TACOBEI]?, unen-xoppecnonoenm FO. M. IIJIECKAYEBCKHI?,
M. MUXOBCKH?, A. U. XAPJIAMOB>

TPUBOTEXHUYECKHUE U TPOYHOCTHBIE XAPAKTEPUCTUKHA
I'mMBbPUJIHBIX HAHOHATIOJTHEHHBIX METAJIJIOITIOJIMMEPHBIX
HOPOLIKOBBIX KOMIIO3UTOB

'Tomenvcruil unoicenepnoiti uncmumym MYC Pecnybnuku Beaapyce, T'omens, Benapyco
vadimkov@yandex.ru
’Komanono-unocenepnwiti uncmumym MYC Pecnybauxu benapycwy, Munck, Beaapyce
pasovets_v@mail.ru
SUnemumym mexanuku memanionoaumepnslx cucmem um. B. A. Benozo HAH benapycu, I'omens, Berapyce
pleskym@mail.ru
‘Unemumym mexanuku bBonreapckoil akademuu nayx, Cous, Boneapus
nntdd@abv.bg
*Unemumym npobnem mamepuanogeoenus um. M. H. @panyesuua HAH Yipaunwl, Kues, Ykpauna
dep73@ipms.kiev.ua

HccnenoBansl TPHOOTEXHUYECKHE W IIPOYHOCTHBIE XaPAaKTEPUCTHKU T'HOPHUIHBIX KOMIIO3HIIMOHHBIX MaTEpHaIoB Ha
OCHOBE MOPOLIKOBBIX CHCTEM «MeJIb—OMEIHEHHbIH MOIUTETPaTOPITHICH—HAHOCTPYKTYPbI yriieposa». [TokazaHo, 4To BBe-
JICHHe HAaHOCTPYKTYp yIJIepoJa M MIaKUPOBAHHOIO MeTayaoM nonuterpadTopatunena (IITOD) B nopomrkoByro Metaiu-
YEeCKYH0 MaTpHIly KOMIIO3UTa HpPU ero (HOPMHUPOBAHMH METOAOM AJIEKTPOKOHTAKTHOTO CIEKAHMs IO3BOJISET MONY4YHTh
MaTepHajbl ¢ BBICOKUMH KCILTYaTAl[MOHHBIMH XapaKTePUCTUKaMH. 10 KpUTEPUSAM HPOYHOCTH M M3HOCOCTOMKOCTH ycTa-
HOBJICHO, YTO ONTHUMAJIEHOE COJlepKaHue JacTUl] oMeaHeHHoro [ITdDD B mcciieoBaHHBIX KOMITO3UIIMOHHBIX MaTephasiax
C TIOPOIITKOBOM MEIHOI MaTpHIieli cocTaBisieT 5—6 Mac. %, a HAHOCTPYKTYpHOTO yriepoxHoro HarmonHuTens — 0,06—-0,07 mac. %.

Kniouesvie cro6a: HAHOHATIOJHEHHbBIE METAJUIONOIUMEPHBIE KOMIIO3UTHI, TPUOOTEXHUUYECKNE I MEXaHMUYECKUE Xapak-
TEPUCTHKH.

V. A. KOVTUN', V. N. PASOVETS?, Yu. M. PLESKACHEVSKY?, M. MIHOVSKI?, A. I. HARLAMOV’

TRIBOENGINEERING AND STRENGTH CHARACTERISTICS OF THE HYBRID
NANOFILLED METAL-POLYMER POWDER COMPOSITES

'Gomel Engineering Institute of the Ministry for Emergency Situations of the Republic of Belarus, Gomel, Belarus
vadimkov@yandex.ru
’Institute for Command Engineers of the Ministry for Emergency Situations of the Republic of Belarus, Minsk, Belarus
pasovets_v@mail.ru
V. A. Belyi Metal-Polymer Research Institute of the National Academy of Sciences of Belarus,
Gomel, Belarus
pleskym@mail.ru
Institute of Mechanics at the Bulgarian Academy of Sciences, Sofia, Bulgaria
nntdd@abv.bg
L. N. Frantsevich Institute for Problems of Materials Science of the National Academy of Sciences of Ukraine, Kiev, Ukraine
dep73@ipms.kiev.ua

Triboengineering and strength properties of hybrid composite materials based on copper—copper-plated polytetrafiu-
oroethylene—carbon nanostructure power systems are investigated. It is shown that the introduction of carbon nanostructures
and metal-plated polytetrafluoroethylene (PTFE) into a metal powder matrix of composite, when it is formed by the
electrocontact sintering method, allows obtaining materials with high-performance characteristics. By the criteria of strength
and wear resistance it is established that the optimal content of copper-plated PTFE particles in the investigated composites
with powder copper matrix is 5—6 wt. % and of a carbon nanostructured filler — 0.06—0.07 wt. %.

Keywords: nanofilled metal-polymer composites, tribological and mechanical characteristics.

N. E. TRUSEVICH, S. A. NICHIPOROVICH, M. I. KULAK

SIMULATION AND ANALYTICAL MODEL OF PLANNING AND REALIZATION
OF THE ADMINISTRATIVE CYCLE IN MODERN ORGANIZATIONAL STRUCTURES

Belarusian State Technological University, Minsk, Belarus
trusevich@belstu.by; nichiporovich@belstu.by, kulak mi@tut.by

The principles of simulation and analytical modeling of an administrative cycle in organizational structures of manage-
ment with use of the classical analytical strategy are stated. The offered model gives the chance of receiving a quantitative as-
sessment of an optimality of planning and realization of an administrative cycle. A comparative analysis of linear, functional
and network structures of management through the optimality criterion of organizational planning has been made.

Keywords: imitating and analytical model, administrative cycle, organizational structures of management, analytical
strategy.



H.O. TPYCEBUY, C. A. HUFHUIIOPOBUY, M. Y. KVJIAK

UMUTAIIMOHHO-AHAJIUTUYECKAS MOAEJIb IINTAHUPOBAHU A
N PEAJIN3ALIIMU YIIPABJIEHYECKOI'O HUKJIA
B COBPEMEHHbBIX OPTAHU3AIIMOHHBIX CTPYKTYPAX

(Ilpeocmasaerno unenom-xkoppecnonoenmom I . I'anyuiem)

benopyccruii cocyoapemeennulii mexnonrocuueckutl ynusepcumem, Munck, beaapyco
trusevich@belstu.by; nichiporovich@belstu.by; kulak mi@tut.by

M3n0xeHbl NpUHLIUIINATIBHBIC BOIIPOCHl MMUTALIUOHHO-aHAJIUTUUECKOIO MOJICJIMPOBAHMS YIIPABICHYECKOro LIUKJIa B Opra-
HU3ALUOHHBIX CTPYKTYpax yIpPaBICHHUS C IPUMEHEHUEM alllapaTa KJIacCu4ecKoi aHanutudeckoil crpareruu. Ilpennoxen-
Hasl MOZIETh AAET BO3MOXKHOCTH MOTYUYCHUS KOJTMYECTBEHHOM OI[EHKH ONTHMAIBbHOCTH INIAHUPOBAHUS U Pean3alui yIpas-
JIEHYeCKOro IUKIIa. [IpoBeieH CpaBHUTEIbHBIN aHAIN3 THHEHHBIX, (yHKIIMOHAIBHBIX U CETEBBIX CTPYKTYP yIpaBIEHHS 110
KPUTEPHIO ONTUMAIBHOCTH OPraHU3allMOHHOT O MJIaHUPOBAHHUSL.

Kniouesvie cnosa: AMUTALIMOHHO-aHAJIUTUYECKAs MOJIEIIb, YIIPaBIEHUYECKUH LIUKJI, OPraHU3aLIUOHHBIE CTPYKTYPbI yIIPaB-
JICHU S, aHAJTUTUYECKasl CTpaTerus.

Axademux B. B. JIATIA, H. A. MUXAHUJIOBCKASA

AKTHUBHOCTb NTPOUHECCOB MUHEPAJIM3ALIUU U TYMHUOPUKALIUU
B BLICOKO OKYJIbTYPEHHOM JEPHOBO-IIOA30JUCTOM JIETKOCYTJIMHUCTOM
IOYBE B 3ABUCUMOCTHU OT IPUMEHEHUS YJIOGPEHUI

Hncemumym nousogedenus u azpoxumuu, Munck, bearapyce
brissagro@biz.by; bionfl@yandex.ru

Ha ocHOBaHMM aHAINM3a aKTUBHOCTH LEIUTIOJI030JUTHYECKOTO U aMUJIOJINTHYECKOT0 MUKPOOHBIX COOOIIECTB U Pe3yib-
TaTOB INArHOCTUKH IO TUAPOTUTHYECKUM M OKHCIUTEIbHBIM (PepPMEHTaM yCTAaHOBJICHB! H3MEHEHNU ST OMOXUMUYECKUX MOKa-
3aresieil MHHepaau3alMM U TYMHU(HKAIHHd OPraHHYECKUX BEIISCTB B BBICOKO OKYJIBTYPEHHOH IepHOBO-IION30JIUCTOH
JIETKOCYTJIMHUCTON MOYBE MPH pecypcocOeperaromnx cucreMax yanoopenus. IlokazaHo, 4To A COXpaHEHHs TJI00POIHS
HOYBBI OKOJIOTHYECKH HaUOOJIEe IENECO00Pa3HO BHECEHHUE MOIHOTO0 MUHEPAIBHOTO ynoopenus, Ny .. P K, . aro obecneun-
BAeT BBICOKYIO U YCTOMUUBYIO yPOKaHHOCTH MpU cOEeperamleM ypoBHE MUHEPAIN3allui OpPraHM4YeCKOro BeIecTBa B LIUK-
JIax yriepoja u a3oTa.

Kunrouesvle cnosa: NepHOBO-TIOA30UCTAs JISTKOCYTIIMHHUCTAS ITOYBA, THIPOJINTHUYECKUE U OKUCIUTEIbHBIE (DePMEHTEL,
MuHepanuszanus B nukiax C u N, rymudukanus B mukie C.

V.V.LAPA, N. A. MICHAILOVSKAYA

ACTIVITY OF MINERALIZATION AND HUMIFICATION PROCESSES IN HIGH-FERTILITY
DERNO-PODZOLIC SANDY-LOAM SOIL DEPENDING ON THE FERTILIZER APPLICATION

Institute for Soil Science and Agrochemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
brissagro@biz.by; bionfl@yandex.ru

The changes of biochemical indices of mineralization and humification of organic substances in high-fertility der-
no-podzolic sandy-loam soil depending on the application of different fertilizer systems were established using the data on the
activity of cellulolytic and amylolytic microbial communities, as well as the results of enzymatic soil diagnostics (hydrolytic
and oxidative enzymes). The application of N, ., P, K. was shown to provide high and sustainable crop yields under a moder-
ate level of organic substances mineralization in C and N-circles.

Keywords: derno-podzolic loamy soil hydrolytic and oxidative enzymes, mineralization in the C and N cycles, humifica-
tion in the cycle C.





