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B. M. BEPHUK', @. TETIJE?, A. I ['YCAKOBA'
AJITEBPAUMYECKHUE TOYKH B KOPOTKUX UHTEPBAJIAX

(Ilpeocmasaeno akademuxom B. U. Kopsroxom)

Unemumym mamemamuxu HAH Benapycu, Munck, berapyce
bernik.vasili@mail . ru; gusakova.anna.0@gmail.com
’Vuusepcumem 2. Bunegenvoa, I'epmanus
goetze(@math.uni-bielefeld.de

IIpu noctaTouHO GOMBIIOM HATypadbHOM uncie O cymecTBYT uatepBaisl [ < [0,1) MIHHBI ¢} (n)Qil, HE cojepxa-
e anredpandeckux 4Hcesl HUKaKOH cTeneHu n U BeIcoThl H (P)< Q. B coobmiennn HaiifieHO yclIOBHE HAa MHTEPBAJBI |
B TEPMUHAX AHO(PAHTOBBIX NPUOIMKEHUM, TPU KOTOPOM MHTEPBAbBI IIMHBL 3 (n)Q ™', y>1, comepKaT He MEHEE, YeM
c3(n)Q"**! anre6panuecknx uncen o Beicotsl H (o)< Q ucrenenn dego=n>2y—1.

Kuroueswvie cnosa: anredpandecKue 4UCiIa, MHOTOUJIEH ¢ IEIBIME KodGUINEeHTaMu, pe3yJIbTanT, Mepa Jlebera.

V.1 BERNIK', F. GOETZE?, H. G. HUSAKOVA'
ALGEBRAIC NUMBERS IN SHORT INTERVALS

!Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
bernik.vasili@mail.ru; gusakova.anna.0@gmail.com
’Bielefeld University, Germany
goetze(@math.uni-bielefeld.de

For sufficiently large Q there exist the intervals / < [0,1) of length ¢ (n)Q_l, that do not contain algebraic numbers of
any degree n and of height H(P)< Q. In this article we have found an condition for intervals / in terms of the Diophatine
approximations when the intervals of length ¢, (n)Q7Y, y>1, contain not less than ¢3(n)Q" >"*! algebraic numbers o of
height H(a) <Q and degree dega.=n>2y—1.

Keywords: algebraic numbers, polynomial with integer coefficients, resultant, Lebesgue measure.

T. M. YPBAHOBHUY

OCOBBIH CJIYYA CUHT YJISAPHOI'O UHTEI'PAJIBHOI'O YPABHEHHU S
C s POM KON

(Ilpeocmasneno akademurxom B. U. Kopsiokom)

Honoyxuii cocyoapcmeennuiii ynugepcumem, Hosononoyx, Berapyco
UrbanovichTM(@gmail.com

Hccnenyercst ocoOblii Citydail XapaKTepPUCTHUECKOT0 CHHTYJISIPHOTO HHTErPaIbHOTO YpaBHEHUS ¢ sjipoM Koy ¢ koM-
IUTEKCHBIMY MOpsiAKaMu Hysel. Halinens! siBHast popMyra pemieHus u ycIoBHs pa3penrnMocTu. Bee ncciaenoBanus BHITION-
HEHBI B BECOBBIX Kjaccax ['enbaepa ¢ KOMIIJIEKCHBIM BECOM.

Kniouesvie cnosa: BecoBble Kilacchl I'enbiepa, CHHTYJIIpHOE HHTErPaJbHOE YpaBHEHHE, KpaeBas 3ajada Pumana.

T. M. URBANOVICH
SPECIAL CASE OF THE SINGULAR INTEGRAL EQUATION WITH THE CAUCHY KERNEL

Polotsk State University, Novopolotsk, Belarus
UrbanovichTM@gmail.com

A special case of the singular integral equation with the Cauchy kernel in the case of the complex order of zeros is stud-
ied. The solvability conditions and the explicit formula of the solution are obtained. All studies are performed within the
weighted Holder classes with complex weight.

Keywords: Holder weighted classes, singular integral equation with Cauchy kernel, Riemann boundary value problem.



Axaoemux B. M. KOP3IOK', A. A. MAH/[PUK?

HEPBASI CMEIHIAHHASA 3AJAYA J1JIS1 OOJHOPOJHOI'O HECTPOI'O
I'MIIEPBOJIMYECKOI'O YPABHEHMU S TPETBEI'O ITOPAJKA

'Hnemumym mamemamuxu HAH Benapycu, Munck, Beiapyco
korzyuk@bsu.by
’Benopycckuii cocyoapcmeennsiil ynusepcumem, Munck, Berapyco
mndkaa@gmail.com

W3y4daloTcst KJIaCCHYECKHE PELICHUs] TPAHUYHBIX 3a4a4 JJIs HECTPOroro THHepOoINYecKOro YpaBHEHHS TPEThEro
HopsKa. YpaBHEHHE 3a7aeTCsl B MOTYIIOIOCE ABYX HE3aBUCUMBIX IepeMeHHbIX. Ha HIKHEM OCHOBaHUH 001aCTH 3a1al0TCS
ycnosust Komn, a Ha 60KOBBEIX rpaHuLax — yciaoBus Jupuxie. MeTomnoM XapaKTepUCTHK BBIITUCHIBAIOTCS B aHATUTHUECKOM
BU/JIC PELICHUS pacCMaTpUBAeMbIX 3a/1ad. Jloka3bIBacTCsl €AMHCTBEHHOCTD PELLICHUIH.

Kniouesule cnosa: HeCTpOro runepOOINIECKOe ypaBHEHUE, CMEIIIAHHAS 3a/1a4a, YCIOBUS COTITaCOBAHUS.

V.I. KORZYUK', A. A. MANDRYK?

FIRST MIXED PROBLEM FOR THE THIRD-ORDER HOMOGENEOUS
UNSTRICT HYPERBOLIC EQUATION

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
korzyuk@bsu.by
’Belarusian State University, Minsk, Belarus
mndkaa@gmail.com

In this article we research the classical solutions of the boudary problems for the third-order unstrict hyperbolic equation.
The equation is defined in the half-strip of two independent variables. There are Cauchy’s conditions on the bottom of the area
and Dirichlet’s conditions on the side boundary. Using the method of characteristics, the analytic solutions of the considered
problem are written out. The uniqueness of the solutions is proved.

Keywords: not strictly hyperbolic equation, mixed problem, adjusting conditions.

I C. BYCEJL 4. JI. CYIIPYHEHKO

BJIOYHASA CTPYKTYPA OBPA30B YHUIIOTEHTHBIX 9JIEMEHTOB
B HEITPUBOAUMBIX MOAYJISAPHBIX IPEJACTABJIEHUAX KJIACCUYECKUX
AJTEBPAMYECKHUX I'PYIIIT MAJIBIX PASMEPHOCTEN

(Ilpeocmasaeno akademuxom B. U. Anuesckum)

HUncemumym mamemamuxu HAH Benapycu, Munck, bearapyce
thusel@gmail.com; suprunenko@im.bas-net.by

Omnpenenena 6104Hast CTPYKTypa 00pa30B yHUIIOTEHTHBIX JIEMEHTOB B MOAYJISIPHBIX HETPUBOAUMBIX p-OTPAHUIEHHBIX
MPEACTaBICHUIX KJIACCHYECKHUX anredpandeckux rpynn pazmepHoct <100. [IpenoxxeHHbIe MOAXOABI K OIPESNICHHUIO Ta-
KOW CTPYKTYPBI MOT'YT OBITH HCIIOJIB30BAHBI NIPH PEIICHNN aHAJIOTHYHOHN 3aJa4dy ISl MPEACTaBICHHH OOIBIINX Pa3MepHO-
CTel, a oJly4eHHast HoBast MH(GOPMALUs — AJIs BBIIBHIKEHU S 0OOCHOBAHHBIX I'MIIOTE3 O NOBEACHUU YHUIIOTEHTHBIX 3J1€MEH-
TOB B IPEJCTABICHUAX alreOpandeckux rpynil. V3ydeHue Takoro MOBEJCHUS BasKHO JUISL PELICHUS 3ajad Paclo3HaBaHUS
MpeICTaBICHUN U JTUHEHHBIX Tpymnil. B HacTosmee BpeMs Majo U3BECTHO O OJIOYHOU CTPYKType 0O0pa3oB MPOH3BOIBHBIX
3JIEMEHTOB B IPEACTABJICHUAX KJIACCUYCCKUX T'PYIII, IO3TOMY ACTAJIbHOC U3YYCHUE TaAKUX o6pa303 JJIA l'lpe}lCTaBJ'leHl/lﬁ
MaJjblX Pa3MEPHOCTEH OKa3bIBACTCS OJIE3HBIM.

Kniouesule cnosa: yHUNIOTEHTHBIE 3JIEMEHTEI, pa3MepHOCTH 0710K0B XKopaaHa, mpeacTaBIeHUs MaJIoi pa3MepHOCTH.

T.S. BUSEL, I. D. SUPRUNENKO

THE JORDAN BLOCK STRUCTURE OF THE IMAGES OF UNIPOTENT ELEMENTS IN IRREDUCIBLE
MODULAR REPRESENTATIONS OF CLASSICAL ALGEBRAICAL GROUPS OF SMALL DIMENSIONS

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
thusel@gmail.com; suprunenko@im.bas-net.by

For unipotent elements of prime order, the Jordan block structure of their images in the infinitesimally irreducible repre-
sentations of the classical algebraic groups in odd characteristic, whose dimensions are at most 100, is determined. The ap-
proach proposed can be applied for solving a similar problem for representations of larger dimensions. Detailed information
on small cases is important for stating reasonable conjectures on the behavior of unipotent elements in irreducible representa-
tions of the classical algebraic groups.

Keywords: unipotent elements, Jordan block sizes, representations of small dimension.



A. U. ACTPOBCKHH

IMPEOBPA3OBAHME JINMHEMHBIX HECTAITMOHAPHBIX CUCTEM HABJIIOJIEHU S
CO CKAJUISAPHBIM BbIXO/IOM K ®OPME LIBAPLIA

(Ilpeocmasaeno akademuxom U. B. Iatiwyrom)

Benopyccruil eocyoapemeennuiii s3xonomuueckuil ynugepcumem, Munck, benapyco
aastrov(@tut.by

JUnst TMHEHHBIX HECTALMOHAPHBIX CHCTEM HAOJIOJCHHS CO CKAJISIPHBIM BBIXOJOM MOJIyYCHBI HEOOXOIUMBIC U JIOCTA-
TOYHBIE YCIIOBHS IPUBOAMMOCTH K cucTeMaM HaOuoieHust B popme [lIBapia ¢ momorpio HenpepbiBHO AuddepeHupyemoit
IPYIIIBL.

Knrouegvle cnosa: nuHeliHas HeCTallMOHAPHAS CHCTEMa HAaOMIOCHU S, KaHOHWYEecKas ¢popma, popma LlIBapua.

A. I. ASTROVSKII

TRANSFORMATION OF LINEAR TIME-VARYING OBSERVATION SYSTEMS
WITH SCALAR OUTPUT TO THE SCHWARZ FORM

Belarusian State Economic Universiry, Minsk, Belarus
aastrov@tut.by

The necessary and sufficient conditions for linear time-varying observation systems with scalar output to be transformed
to the Schwarz form under the action of a linear continuously differentiable group are obtained.
Keywords: linear time-varying observation system, canonical form, Schwarz form.

A. U KAJIMHUH, JI. Y. JIABPUHOBUY

CHUHI'YJSPHBIE BOSMYIIIEHUS B TUHEMHO-KBA JPATUYHOM 3A JAYE
OIITUMAJIBHOI'O YITPABJIEHU A

(Ilpeocmasneno unenom-koppecnonoenmom B. B. ['opoxosukom)

Benopycckuii eocyoapcmeennuiii ynusepcumem, Munck, Beaapycw
kalininai@bsu.by; lavrinovich@bsu.by

PaccmaTpuBaeTcs 3aa4a 00 ynpaBiIeHUH ¢ MUHUMAJIbHOM SHEPruel JIMHEHHOW CHHTYISIPHO BO3MYIIICHHON CHCTEMOH.
Koneunoe cocTossHHE CHCTEMBI M BPEMs IEPexoa CUUTAIOTCS 3aJaHHBIMH. CTPOSTCS aCHMITOTHYECKHE HPUOIIKCHUS
K ONTUMAJbHOMY MPOTPaMMHOMY YIPaBIEHUIO M ONTHUMAaJIbHON 0OpaTHOI cBs3u B 3Toi 3amade. OCHOBHOE JOCTOMHCTBO
IpeJaaraéMblX aaIropuTMOB COCTOUT B TOM, YTO IIPU UX IPUMEHEHUHU UCXOAHAS 3a7ada OITUMAIbHOIO YIIPaBJICHUS pacia-
JaeTcs Ha JIBE HEBO3MYIICHHBIE 3a1a41 MEHBIIEH pa3MEpHOCTH.

Kniouegvie cnoga: ontuManbHOE yIpaBieHue, oOpaTHas CBA3b, TMHEHHO-KBaApaTHUHAs 3a/jaya, MaJiblii mapaMeTp, CHH-
TyJISIpHBIE BO3MYIICHUS, aCHMITOTHYCCKUE ITPUOITIIKCHNUS.

A. I KALININ, L. I. LAVRINOVICH
SINGULAR PERTURBATIONS IN THE LINEAR-QUADRATIC OPTIMAL CONTROL PROBLEM

Belarusian State University, Minsk, Belarus
kalininai@bsu.by, lavrinovich@bsu.by

The control problem for a linear singularly perturbed system with minimum energy is under consideration. The final
state of the system and the transition time are assumed to be given. Asymptotic approximations to the optimal open-loop and
optimal feedback controls for this problem are constructed. The main advantage of the proposed algorithms is that the origi-
nal optimal control problem is split into two unperturbed problem of smaller dimension.

Keywords: optimal control, feedback, linear-quadratic problem, small parameter, singular perturbations, asymptotic ap-
proximations.



Axaoemux B. U. AHYEBCKUH

IPUBEJEHHBIE T'PYIIIIBI YAUTXEJA CIIEIIMAJIBHBIX YHUTAPHBIX T'PYTIIT
AHMU3O0TPOITHBIX SPMUTOBBIX ®OPM, CBA3AHHbBIX C 'EH3EJIEBBIMU
AJITEBPAMMU C AEJIEHUEM, AJITEBPbI BBIYETOB KOTOPBIX I'VTIOGAJIBHbI

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

JlaHHOE COOOIIEHNE CTABUT CBOEH 1I€JIBIO TIOJyYEeHHE CXEMBbl BBIYHCIICHU S IPUBEACHHBIX TPy YalTXe/a crielualbHbIX
YHMTApPHBIX I'PYII aHU30TPOIHBIX 9PMHUTOBBIX (POPM, CBA3AHHBIX C T€H3€JIEBBIMM aJIre0paMu ¢ JIeJIeHHEM, aareOphl BHIYETOB
KOTOPBIX III00aIbHbI.

Kniouesvle cnosa: IpuBeieHHBIE TPYIIIBI YaliTXea, TeH3€eNeBbl anreOpsl ¢ HHBONIOIHUAMY, ClIENUaIbHbIE YHUTApHbBIE
TPYTIBI aAredp ¢ JeNeHHEM.

V. I. YANCHEVSKIT

ON REDUCED WHITEHEAD GROUPS OF SPECIAL UNITARY GROUPS OF ANISOTROPIC HERMITIAN
FORMS, RELATED TO HENSELIAN DIVISION ALGEBRAS WITH GLOBAL RESIDUE ALGEBRAS

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

The aim of the given paper is to obtain a scheme of computation of reduced Whitehead groups of special unitary groups
of anisotropic hermitian forms, related to henselian division algebras with global residue algebras.
Keywords: reduced Whitehead groups, henselian algebras with involutions, special unitary groups of division algebras.

I1 I1. TIEPIIIYKEBUY', E. A. MAKAPOBA?, JI. U. BOJIKOBHUY',
unen-xoppecnondenm K. H. COJIOBbEB'

BJIUAHUE TETPAOEHUJIBAMEILINEHUS HA ®OTOPUZUKY
MOJIEKYJI TETPAASAIIOPO®UHA U TETPAA3AXJIOPUHA

"Hnemumym gusuxu um. b. 1. Cmenanosa HAH Benapycu, Munck, Berapyce
p-persh@ifanbel.bas-net.by; valkovich_d@yahoo.com; solovyov@imaph.bas-net.by
’Hayuno-uccnedosamenbCkuti UHCIMUMym opeanuieckux norynpooykmoes u kpacumeneti, Mockea, Poccust
ea_makarova22@yahoo.com

M3MepeHsl CrieKTpaabHO-TIOMUHECIICHTHEBIE XapaKTePUCTHKHU TeTpadeHUITeTpaa3anoppuHa U 3aMEIeHHOTO TeTpade-
HUJITETPaa3axJopuHa, HOBOTO MOTEHIMANIBHOIO MOTJIOTUTEN U u3nyuaress ans onmxaedd K obnactu, B pacTBopax mnpu
293 u 77 K, a Takxe 3HaYCHUSI KBAHTOBBIX BBIXOJIOB (DIYOPECIICHIIUU ¥ TeHEepAIlUU CHHIJIETHOTO Kucinopoaa. [lokazaHo, 4To
HM3MEHEHHS SHEPruu BO30YKICHHBIX JJIEKTPOHHBIX COCTOSHUU NMpPHU TEpexole OT TeTpaeHHI3aMEHICHHBIX COCIMHEHUN
K OKTaheHUI3aMEICHHBIM HE3HAYMTEIbHBI. Ha OCHOBE BBITTOJHEHHBIX KBAHTOBO-XMMHUECKUX PACYCTOB JaHO OOBACHCHUE
3TOr0 CBOWCTBA. HalineHo, 4To B pe3ynprare TeTpadeHHI3aMenIeHus JUIsl TeTpaasanopuHa 3HAYCHU I KBAHTOBBIX BBIXOIOB
(diryopecieHIuu U 00pa30BaHms CHHIIIETHOTO KHCIOPOAa CHUKAIOTCS, a [UIsl TeTpaa3axJIOpHHa, HA000POT, MOBBIIIAIOTCS.

Kurouegwle cnosa: TeTpadeHUNTETpaa3axJIOpuH, TeTpaheHuITeTpaazanophuH, CIeKTp MOrIOMEeHHs, HIyOpECICHIINS,
TIOJIIPU3aLlMOHHBIN CIIEKTP, CHHIIIETHBIH KUCIOPO,.

P. P. PERSHUKEVICH', E. A. MAKAROVA?, D. I. VOLKOVICH', K. N. SOLOVYOV"

INFLUENCE OF TETRAPHENYL SUBSTITUTION ON PHOTOPHYSICS OF TETRAAZAPORPHIN
AND TETRAAZACHLORIN MOLECULES

!B. I. Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus
p.persh@ifanbel.bas-net.by; valkovich_d@yahoo.com; solovyov@imaph.bas-net.by
2Organic Intermediates and Dyes Institute, Moscow, Russia
ea_makarova22@yahoo.com

We have measured the spectral-luminescent characteristics of tetraphenyltetraazaporphin and a substituted tetraphe-
nyltetraazachlorin, a new potential absorber and emitter for the near IR region, in solutions at 293 and 77 K as well as the
quantum yields of fluorescence and singlet oxygen generation. It has been shown that the changes in the excited electronic
states energy in passing from tetraphenyl substituted to octaphenyl substituted compounds are not minor. Based on performed
quantum-chemical calculation, an explanation of this property is given. It has been found that, for tetraazaporphin, the
tetraphenyl substitution results in decreasing the quantum yields of fluorescence and singlet oxygen generation whereas, for
tetraazachlorin, on the contrary, tetraphenyl substitution results in the rise of their values.

Keywords: tetraphenyltetraazachlorin, tetraphenyltetraazaporphin, absorption spectra, fluorescence, polarization spec-
trum, singlet oxygen.



B. U. APXUIIEHKO', E. 3. 'YCAKOB?, JI. B. CHMOHYHK', A. B. TOMOB?’,
@. M. TPYXAYEB?, U. A. YEPKACOBA*

YUCJEHHBIE PELIEHUS 1J151 COBCTBEHHBIX MO/
ABCOJIIOTHOM MAPAMETPUYECKOM PACIIA JHOI HEYCTOMYHUBOCTH
HEOJHOPOJHOM IJIA3MbI HA HEJTUHEMHOM CTA MU

(Ilpeocmasneno axademurxom B. C. Bypaxosvim)

'Hncmumym pusuru um. B. U. Cmenanosa HAH Benapycu, Munck, Beiapyce
arkhip@imaph.bas-net.by; l.simonchik@ifanbel.bas-net.by
2@usuro-mexnuveckuti uncmumym PAH, Cankm-Ilemepoype, Poccus
Evgeniy.Gusakov@mail.ioffe.ru
SMoaunesckuti 2ocydapemeennviii ynusepcumem, Mozunes, berapyce
alextom@yandex.ru
‘Benopyccko-Poccutickuil ynusepcumem, Mozunes, berapyco
ftru@mail.ru; cherkasova.ir.an@gmail.com

Co3zana mMareMaTH4ecKas MOJelb, ONHCBHIBAIONIAs HEIMHEHHYI0 a0COMIOTHYIO MapaMeTPHUYECKyl0 HEYCTOHYHMBOCTD
B HEOZHOpoAHOH 11a3me. [TogpoGHO paccMOTpeH pacma JIEeHTMIOPOBCKOW BOJIHBI HAKAYKH HA JEHTMIOPOBCKYIO M MOHHO-
3BYKOBYIO BOMHBI. [lomydeHb! YNCIEeHHBIE peNIeHNs, ONUCHIBAIOIINE COOCTBEHHBIE MOABI HeycToHunBOCTH. ITokazaHo, 4TO
B HEJIMHEHHOH CTaJMM HEyCTOHUMBOCTH HAOIIOAAETCSA UCTOICHNE HAKAYKH U YIIMPEHHE CIIeKTPa HOHHO-3BYKOBOH BOJIHBL
Pe3ynbraThl YHCICHHBIX PACYETOB COTTACYIOTCS C IKCIEPUMEHTAIBHBIMU PE3yIbTaTaMU.

Kniouegvle cnosa: mapamMeTpuueckasi HEYCTOHUNBOCTD, pacliaHbIe YCIOBUs, COOCTBEHHBIE MOABI HEYCTONYNBOCTH, HE-
OJTHOPOJIHAs T1JIa3Ma, JEHTMIOPOBCKAs BOJIHA.

V. 1. ARKHIPENKO', E. Z. GUSAKOV?, L. V. SIMONCHIK', A. V. TOMOV?, F. M. TRUHACHEV* I. A. CHERKASOVA*

NUMERICAL SOLUTIONS FOR THE EIGEN MODES OF THE ABSOLUTE DECAY PARAMETRIC
INSTABILITY OF INHOMOGENEOUS PLASMA AT THE NONLINEAR STAGE

!B. I. Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus
arkhip@imaph.bas-net.by; l.simonchik@ifanbel.bas-net.by
’Physical-Technical Institute of Russian Academy of Sciences, St-Petersburg, Russia
Evgeniy.Gusakov@mail.ioffe.ru
3Mogilev State University, Mogilev, Belarus
alextom@yandex.ru
‘Belarusian-Russian University, Mogilev, Belarus
ftru@mail.ru; cherkasova.ir.an@gmail.com

A mathematical model for the nonlinear absolute decay parametric instability of inhomogeneous plasma is developed.
Decay of the Langmuir pump wave on the Langmuir and ion-acoustic waves is considered in detail. The numerical solutions
describing the eigen modes of the instability are obtained. It is shown that at the nonlinear stage of the instability, a depletion
of a pump wave and a broadening of an ion-acoustic wave spectrum are observed. The simulation results are in agreement
with the experimental ones.

Keywords: parametric instability, decay conditions, eigenmodes of instability, inhomogeneous plasma, Langmuir wave.

A B. LLIAXHO', O. B. IIAXHO"

NPUMEHEHUE METOIA MOHTE-KAPJIO C MATPUIIEM EPEXOJIA
JIJISI MOAEJIUPOBAHUS ’KUJIKOCTEM PA3JIMYHOM CJIOKHOCTH
IPU HU3KOM TEMITIEPATYPE

(IIpeocmasneno akaoemurxom B. C. Condamosvim)

!Hnuemumym ¢usuro-opeanuueckoul xumuu HAH Berapycu, Munck, Berapyce
shahnodima@mail.ru
’Benopycckuil 2ocyoapemeennuiil ynueepcumem, Munck, Berapyco
shahnol990@mail.ru

[MpennoxxeHa NPUHIMITHAILHO HOBAsE METOAMKA () (HEKTHBHOTO UCIIOIB30BAHUSI MHOTOIIPOLIECCOPHBIX CHCTEM ISl pac-
YeTa CBOWCTB XHUAKOCTH MeTonoM MonTe-Kapio ¢ MaTpurel nepexozaa, mo3BOISIONIasi CHU3UTh pealibHOe BpeMs pacueTa
B JIeCATKM pa3. [laHHas METOAMKA PacIIUPAET UHTEPBA MOJECIUPOBAHNS PABHOBECHS «XKHIKOCTb—TIap» B CTOPOHY HU3KHUX
TEeMIIEpaTyp, AL KOTOPBIX PACUYET C IIOMOILBIO CTAHAAPTHOI'O I10J1X0/1a HEBO3MOKEH.

Kurouesvie crosa: KOMIBIOTEpHOE MOAENHpoBaHHe, MeTox MonTte-Kapro, mapasniensHble BBIYHCICHHS, PABHOBECHE
JKUJKOCTb—Tas3.



D. V.SHAKHNO', 4. V. SHAKHNO?

APPLICATION OF THE TRANSITION MATRIX MONTE CARLO TECHNIQUE
TO SIMULATE DIFFERENT-COMPLEXITY LIQUIDS AT LOW TEMPERATURE

!Institute of Physical Organic Chemistry of the National Academy of Sciences of Belarus
shahnodima@mail.ru
’Belarusian State University, Minsk, Belarus
shahnol990@mail.ru

A new original method has been proposed for effective use of multi- core systems to simulate liquid properties by the
transition matrix Monte Carlo technique. The calculation real time has been reduced substantially. The technique proposed
has extended a simulation range of “liquid—vapor” equilibrium to low temperatures, at which simulations by a standard ap-

proach are impossible.
Keywords: computer simulation, Monte Carlo method, parallel modeling, vapor-liquid equilibrium.

JI. FO. CAZIOBCKAA, T. B. CBUPHJ]OBA, T. M. AIKUMEHKO,
ynen-koppecnonoenm Jl. B. CBUPH/[OB

TIIJIAHAPHBIE ®OTOKATAJIN3ATOPHI C ®YHKIIUEN HAKOIIJIEHU SI
OOTOI'EHEPUPOBAHHOI'O 3APATA

benopyccruii eocyoapemeennuli ynugepcumem, Munck, benapyco
lyubov.sadovskaya.93@mail.ru; sviridova@bsu.by, Yakimenka@bsu.by,; sviridov@bsu.by

IMokazano, 4To HAHOCTPYKTypupoBanHkle mieHkn Ti0, : MoO, crocobnbl mox neficterueM YP-00TydeHNs HAKATITHBATh
(GoTonHAyMPOBAHHBIH 3apsa NpU 00NyYEeHHH 3a CYET TEHEpPallMH BOCCTaHOBIEHHBIX GopM MoO, (BOAOpoaHBIX GpOH3).
OxuclieHHe yKa3aHHBIX BOCCTAHOBJICHHBIX ()OPM B KOHTAKTE C BO3AYXOM CONPOBOXJAETCS I'eHepaliell akTUBHBIX (HOpM
KHCIOPO/Ia, BeencTere 4ero mieHkn TiO, : MoO, cOXpaHSIOT OKHUCIHUTENBHYIO CTIOCOOHOCTh U TIATO(QH3HONOTHIECKYTO aK-
TUBHOCTb B T€UEHHUE JJIUTEIBHOIO BPEMEHH (CBBIILE 3 4) 1OCJIE 3aBEPLICHUS 00Ty YeHUs.

Kniouesvie cnosa: akkyMmynupytomue GOTOKaTaIH3aTOPHI, TUOKCH]] TUTaHA, TPHOKCH ] MOIHO/ICHA.

L. Yu. SADOVSKAYA, T. V. SVIRIDOVA, T. M. YAKIMENKO, D. V. SVIRIDOV
PLANAR PHOTOCATALYSTS WITH THE FUNCTION OF PHOTO-PRODUCED CHARGE ACCUMULATION

Belarusian State University, Minsk, Belarus
lyubov.sadovskaya.93@mail.ru; sviridova@bsu.by, Yakimenka@bsu.by,; sviridov@bsu.by

It is shown that nanostructured TiO, : MoO, films are capable to accumulate the charges induced under UV irradiation
due to the generation of reduced forms of molybdenum oxide (hydrogen bronzes). Oxidation of these reduced forms in the air
condition is accompanied by the generation of reactive oxygen species, due to which TiO, : MoO, films retain the oxidation
ability and the pathophysiological activity for a long time after irradiation completion.

Keywords: accumulating photocatalysts , titanium dioxide, molybdenum trioxide.

B. A. TAPACEBUY

HCCJIEJOBAHME TEILIO3AIIMTHBIX CBOMCTB NOJIUMEPHBIX MATEPHAAJIOB,
COLEPXKAINX HEOPTAHUYECKHUE HAITIOJIHUTEJN

(Illpeocmasneno axkademuxom B. E. Aeabexosvim)

HUnemumym xumuu nogvix mamepuanoe HAH benapycu, Munck, berapyco
tar@ichnm.basnet.by

IMpeanokeHbl COCTAaBbI TEIJIO3AMIUTHBIX KOMIIO3UIIUN HA OCHOBE MOMMI(PUPUMHUIA U HEOPraHMYSCKUX HAMOIHUTENEH
" UCCJICJOBAaHbI UX Tele/Iqul(l/Ie XapaKTepl/ICTI/IKPI. yCTaHOBJ'leHO, YTO U3 UCCIICAOBAHHBIX HeOpFaHI/I‘{eCKI/IX HaHOJ’IHMTeHeﬁ
B COCTaBE TEILIO3AIMUTHBIX KOMIIO3UINN Hanbosee d3PPEKTUBHBIM SIBIISICTCS KapOWJI KPEMHUS MPH €ro ColepKaHuu 45—
50 mac. %.

Kntouesvle crnosa: Tenno3amuTHas KOMIIO3UIUS, MOJUIPUPUMUT], HEOPTaHUYCCKHE HAMOJHUTENH, KapOUI KPEMHUS,
YTIEPOIHOE BOJIOKHO.



V.A. TARASEVICH

INVESTIGATION OF THERMAL PROTECTIVE PROPERTIES
OF POLYMER MATERIALS CONTAINING INORGANIC FILLERS

Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus, Minsk, Belarus
tar@ichnm.basnet.by

Thermal protective compositions based on polyetherimide and inorganic fillers are proposed, and their thermal charac-
teristics are investigated. The most effective inorganic filler in thermal protective composition was established to be silicon
carbide at a content of 45-50 wt. %.

Keywords: heat shielding composition, polyetherimide, inorganic fillers, silicon carbide, carbon fiber.

K. B. JIABHEB, axaoemux B. E. ATABEKOB

CBA3BIBAHUE I'EJIEBBIX MAT'HUTHBIX MUKPOC®DEP
C MOHOHYKJIEAPHBIMHU KJIETKAMH KPOBH

Hncmumym xumuu Hogvix mamepuanoe HAH benapycu, Munck, Berapyce
kvlaznev@mail.ru; agabekov@ichnm.basnet.by

[MokpsrTie nomuBrHMIOBEIM crinptoM (IIBC) MmarautHbeIx Mukpocdep (MMC) Ha ocHOBE XHUTO3aHA, CUIMTOrO IIIyTap-
aJbACTUAOM, YMEHBIIACT UX HECIEIU(PUUECKOE CBA3BIBAHNE C MOHOHYKJICApHBIMU KieTkaMu kpoBu (MHK) sddexTusnee,
4eM MOKPBITHE KapOOKCHMETHIIIEKCTPAHOM CO cTerneHblo kapbokcunuposanus <10 %. [Monuuuuncnuprossie MMC, mo-
KPBITHIE TOMOTHUTEIbHEIM citoeM [IBC mocie CIIMBKY ITyTapaibAeruoM, B T. 4. (yHKINOHAIN30BaHHEIE KapOOKCHIIEHBI-
Mu rpynnamu 6iaroxaps oopadorke H,O,, XapakTepu3yioTcs HU3KUM Hecnenupuueckum ceaspibanuem ¢ MHK. B ocanke
HOCJIe MAarHUTHOM cenapanuy Ha OfHy KieTKy npuxoautcs 4670 £ 760 nonuBuauiactinproBeix MMC, o6padotannsix 4 %
H,0,, a xommepueckux MMC Magnosphere™ MS300/Carboxyl — 2040 + 400.

Kniouesvle ciosa: NOJMBUHUIIOBBIN CIIMPT, MMMYHOMAarH|THas cerapanus, MUKpoc(epbl, JeHKOLUTHI, Hecrenuduye-

CKOC€ CBA3bIBAHUC.

K. V.LAZNEV, V. E. AGABEKOV
BINDING OF MAGNETIC GEL MICROSPHERES TO BLOOD MONONUCLEAR CELLS

Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus, Minsk, Belarus
kvlaznev@mail.ru; agabekov@ichnm.basnet.by

A polyvinyl alcohol (PVA) coating decreases the non-specific binding of magnetic microspheres (MMS) composed of
glutaraldehyde-cross-linked chitosan to blood mononuclear cells (BMC) more efficiently than a carboxymethyldextran (car-
boxylation degree <10 %) coating. PVA-composed MMS coated with an additional PVA layer after glutaraldehyde cross-
linking, including ones functionalized with carboxyl groups due to the H,O, treatment, demonstrate low non-specific binding
to BMC. In the pellets resulting from magnetic separation, there were 4670 = 760 PVA MMS and 2040 + 400 Magnosphere™
MS300/Carboxyl commercial MMS per one BMC.

Keywords: polyvinyl alcohol, immunomagnetic separation, microspheres, leukocytes, nonspecific binding.

I1. A. KUCEJIEB, O. B. IAHUBPAT, A. I ChICA, M. B. AHHUCOBH Y,
B. H. JKABMHCKHH, axademux B. A. XPUITAY

OKHCJIMTEJBHBINA CTPECC KAK OJIMH U3 BO3MOXHBIX IYTEN
AHTHUPAKOBOI'O TENCTBUS BPACCUHOCTEPOU10B

Hnemumym 6uoopeanuueckoti xumuu HAH Benapycu, Munck, Berapyce
kiselev@iboch.bas-net.by; panisestra@tut.by, aliaksei.sysa@gmail.com; solus@list.ru; vz@iboch.bas-net.by;
khripach@iboch.bas-net.by

B HacTosimieli paboTe HaMH BIIEPBbIC 0XapaKTEPU30BaHO BIUSHUE OpaccCHHOCTEPOUI0B 24-3nubpaccunonuaa (24-2Ob)
n 28-romokacrtactepona (28-I'KC), a Taxxe mx crepeom3omepon (22S,23S)-24-romobpaccunonnga ((22S,23S)-24-0b)
u (228,23S)-28-romokacracrepona ((22S,23S)-28-'KC) Ha ypoBeHb aKTUBHBIX (OPM KHUCIOPOJA B PAKOBOIl KIETOYHOM JTH-
HUHN A549 (ageHOKapITHOMA JIETKHX), a TOJTYYSHHBIE Pe3yIbTaThl COTOCTABICHB! C JAHHBIMH 110 UX aHTHIPOIH(EPATHBHOM
AKTUBHOCTH.

Oxa3zpiBaeMblil () GEeKT 3aBUCEI OT CTPYKTYPBI OOKOBOM 11eH U ObLIT OoJiee BhIpaXKeH B ciiydae SS-OpHeHTalMH THIPOK-
CHJIBHBIX Tpyni B monoxeHun C22 u C23 ((22S,23S)-28-romokacTacTepoH). ITo coefnHeHne 00s1anano u OoiblIel aHTH-
nponudepaTuBHON aKTHBHOCTBIO, YTO MO3BOJISIET TOBOPHTH O BO3MOXKHON B3aMMOCBS3M MEXJy HHIYKIMEH aKTHBHPOBAH-
HBIX ()OPM KHCIIOPOJIAa ¥ IIUTOTOKCHYHOCTBIO HCCIIEIOBAHHBIX BEIIECTB.

PesynbraTsl HacTOsIEH PabOTHI MO3BOJSIOT IOMYCTUTH, YTO OJUH U3 MyTel BINSIHUS OPacCHHOCTEPONIOB Ha PAKOBBIE
KJIETKH MOXET 3aKJ0uaThCs B MHUIMUPOBAHUU OKUCIUTEIBHOTO CTPEcca, 4TO MPUBOIUT K rubenu nociaeguux no ADK-
3aBHCHMBIM MEXaHH3MaM.

Kniouesvle cnosa: 6GpacCHHOCTEPOHIBI, OKICIUTEIBHEIN CTPECC, BHY TPHKICTOTHBIH YPOBEHb aKTHBHBIX (hOPM KHCIOPO-
na, aHTHIponuepaTUBHAS AKTHBHOCTb.



P. A. KISELEV, O. V. PANIBRAT, A. G. SYSA, M. V. ANISOVICH, V. N. ZHABINSKII, V. A. KHRIPACH

OXIDATIVE STRESS AS ONE OF THE POSSIBLE WAYS OF ANTICANCER EFFECTS
OF BRASSINOSTEROIDS

Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
kiselev@iboch.bas-net.by; panisestra@tut.by, aliaksei.sysa@gmail.com; solus@list.ru; vz@iboch.bas-net.by,
khripach@iboch.bas-net.by

In this paper, the effect of brassinosteroids — 24-epibrassinolide and 28-homocastasterone, as well as their stereoisomers
— (228,23S)-24-homobrassinolide and (225,23S)-28-homocastasterone on the level of reactive oxygen species in cancer cell
line A549 (lung adenocarcinoma) has been characterized for the first time, and the results obtained have been compared with
the data on their antiproliferative activity.

The effect depended on the structure of the side chain and was more pronounced in the case of the SS-orientation of hy-
droxyl groups at the C22 and C23 positions ((22S,23S)-28-homocastasterone). This compound also had greater antiprolifera-
tive activity, which suggested a possible relationship between the induction of activated oxygen species and cytotoxicity of the
substances.

The results of this work allow one to assume that one of the ways of the effect of brassinosteroids on cancer cells may lie
in the initiation of oxidative stress, which leads to the death of cancer cells through ROS-dependent mechanisms.

Keywords: brassinosteroids, oxidative stress, intracellular level of reactive oxygen species, antiproliferative activity.

C. A. KOTOBA', B. U. PBIFAKOBA', T. H. 3ABABCKAA ', E. A. IIHJIO', E. A. CIIUBAK,
U. C. IJBIFOBCKHH', K. PEMBAJIA?, 3. IJEPKOBCKA’

HOJIUMOP®U3M MUKPOCATEJIVIMTHBIX JIOKYCOB X-XPOMOCOMbI
3THUYECKHX BEJIOPYCOB B KOHTEKCTE CYJIEBHO-OKCIIEPTHOM
NAEHTUOUKALIWU INYHOCTHU

(Ilpedcmasaeno unenom-koppecnonoenmom C. A. Ycarnogwvim)

'Hayuno-npaxmuueckuii yenmp I'ocyoapcmeennozo komumema cyoebnvix skcnepmus Pecnybnuku benapyce,
Munck, bBerapyco
svetlkotova@mail.ru; Fishveronika@gmail.com; zabava _t@mail.ru; alena.shyla@googlemail.com; spivak e@inbox.ru;
tsybovsky@yahoo.com
2[lenapmamenm cyoebnoii meduyunol, I 0anvckuii meouyunckutl ynugepcumem, I'oanvck, Pecnyonuxa Ionvua
k.rebala@gumed.edu.pl; szczerko@gumed.edu.p!

[IpoBeneno nepBoe oOMIMPHOE UCCIENOBAaHUE MOIUMOPhI3Ma X-XpOMOCOMBI STHUYECKUX OeopycoB B MaccuBe 360 Myx-
cKUX U 423 sxeHCKuX 00pasiioBs (Bcero 783 obpasiia, 1206 xpomocom) u3 11 peruonos benapycu. B ucciienoBanuu 3aneiicteo-
Baubl 19 STR-nokycos: DXS10135, DXS8378, DXS10148, DXS7132, DXS10074, DXS10079, DXS10075, HPRTB, DXS10101,
DXS10103, DXS10134, DXS7423, DXS10146, DXS8377, DXS10147, DXS9895, DXS7424, DXS7133 u GATA172D05. Onpene-
JICHBI YaCTOTHI BCTPEYAEMOCTH aJljIesIel, IIPUBEICHBI TaOINIBI YACTOT aJIJIeNIel JIsl CyMMapHOIr0 CMEIIAaHHOTO MacCHuBa
00pasmos.

Kniouegvie cnosa: X-xpoMocoMa, MUKPOCATEINIUTHBIE JIOKYChI, HOTUMOP(GU3M, KPUMUHATUCTHYECKAsT HICHTUDUKAIIHSL.

S. A. KOTOVA!, V. I. RYBAKOVA', T. V. ZABAUSKAYA', A. A. SHYLA', E. A. SPIVAK',
L. S. TSYBOVSKY', K. REBALA? Z. SZCZERKOWSKA?

POLYMORPHISM OF X-CHROMOSOME MICROSATELLITE LOCI OF ETHNIC BELARUSIANS
IN THE CONTEXT OF THE FORENSIC PERSONALITY IDENTIFICATION

!Scientific and Practical Center of the State Committee of the Forensic Examinations of Belarus, Minsk, Belarus
svetlkotova@mail.ru; Fishveronika@gmail.com; zabava_t@mail.ru; alena.shyla@googlemail.com, spivak_e@inbox.ru;
tsybovsky@yahoo.com
’Department of Forensic Medicine, Medical University of Gdansk, Gdansk, Poland
k.rebala@gumed.edu.pl; szczerko@gumed.edu.pl

This is the first extensive study of the X-chromosome polymorphism of ethnic Belarusians in a set of 360 male and 423
female samples (783 samples, 1206 chromosomes in total) from 11 regions of Belarus. The study involved 19 STR-loci:
DXS10135, DXS8378, DXS10148, DXS7132, DXS10074, DXS10079, DXS10075, HPRTB, DXS10101, DXS10103, DXS10134,
DXS7423, DXS10146, DXS8377, DXS10147, DXS9895, DXS7424, DXS7133, and GATA172D05. The frequencies of the alleles
have been determined, and the tables of allele frequencies for the pooled Belarusian population sample have been composed.

Keywords: X-chromosome, microsatellites, polymorphism, forensic identification.



A. B. KOH/IPATIOK', JI. H. KO3JIOBA?, B. A. KO3JIOB’,
ynen-xoppecnonoenm A. B. KHJIBYEBCKHH'

OLHEHKA 399®EKTUBHOCTU JHK-MAPKEPOB B CEJEKIINU
IO BUIOXUMHUYECKUM IPU3HAKAM KAYECTBA KJIYBHEU KAPTO®EJIS

"Hnemumym 2enemuxu u yumonozuu HAH Beaapycu, Munck, berapyce
aliaks.k@mail.ru; kilchev@presidium.bas-net.by
’Hayuno-npaxmuueckuti yenmp HAH Benapycu no kapmogenesodcmay u niodoosoweeoocmey, Camoxsanosuuu, Berapyce
I-kozlova@tut.by; wiko@mail.ru

Ha npumMepe TeTparionaHbIX MEXBHIOBBIX THOPHJIOB OEIOPYCCKOM CENEKIINHM PACCMOTPEHa BO3MOXKHOCTH HPHUMEHE-
uus BocbMu JIHK-mapkepos B cenmexium xapTodens mo OMOXMMUYECKHM HMpU3HaKaM KadecTBa (COACpP)KAaHUIO Kpaxmaia
U KaueCTBY XpycTamiero kaprodens). [lokazaHa BO3MOKHOCTh 0TOOpa ICHHBIX F'EHOTUIIOB HA OcHOBe mpumeHeHus JJHK-
MapKepOB, aCCOLUUPOBAHHBIX C BBICOKOH KPAaXMaJIUCTOCTHIO M KAaUeCTBOM XPYCTSIIEr0 KapTo(hes.

Kmouesvie cnosa: xaprodens, [IHK-mapkepsl, nHBepTa3a, hochopunasza Kpaxmana, KpaxMaIuCTOCTh, KAYECTBO YHUIICOB.

A. V. KONDRATIUK', L. N. KOZLOVA?, V. A. KOZLOV?, A. V. KILCHEVSKY'

VALIDATION OF THE DNA MARKERS EFFICIENCY IN POTATO BREEDING
FOR TUBER QUALITY TRAITS

nstitute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Belarus
aliaks.k@mail.ru; kilchev@presidium.bas-net.by
’Research and Practical centre of the National Academy of Sciences of Belarus for potato, fruit and vegetable growing,
Samohvalovichi, Belarus
l-kozlova@tut.by,; wiko@mail.ru

Validation of 8 allele-specific markers associated with potato tuber quality traits (starch content and chip quality) was
performed in tetraploid breeding populations of the Belarusian selection. The possibility of the DNA-based marker applica-
tion for selection of genotypes with better tuber quality traits is shown.

Keywords: potato, DNA markers, invertase, starch phosphorylase, starch content, chip quality.

C. B. KAKAPEKA, I0. I' KOKoLI

OIIEHKA BO3JIEMCTBHUS JEPEBOOBPABATBHIBAIOIUX IPEAIPUATUN
HA YPOBHU COAEP KAHUA ®POPMAJIBJAEIUJIA B ATMOC®EPHOM BO3YXE

(llpeocmasnero akademuxom B. @. Jlocunogvim)

Hnemumym npupooononvzosanus HAH Benapycu, Munck, berapyco
sk00l@yandex.ru; y-kokosh@mail.ru

[TpuBeneHbI HOBBIE PE3yNBTATHl H3YUEHUS COJepKaHUsA (popManbaeruia B BO3AyXe Yy HCTOYHUKOB BBIJCICHUS U B aT-
Moc(hepHOM BO3IyXe B 30HE BO3/ICHCTBUS peqnpusiTuii benapycu, mpon3BoasuX ApeBeCHbIE CIOUCThIE MaTepuatbl U (hop-
MaJIbJETUAHBIE CMOJIBI. YCTaHOBJIEHO, YTO YPOBHHU cofepkaHus Gopmanbaeruia B aTMoc(hepHOM BO3AYXE B 30HE BO3ZIEH-
CTBUS NPEANPHUATHH 10 IPOU3BOACTBY ApeBecHOCTpYkeuHbIX MIuT ([CII) n xapooMunodopmManbaeruIHBIX CMOJ BBIIIE IO
CPaBHEHHUIO C 3aBOJIAMHU TI0 MPOU3BOJCTBY (aHepsl, ApeBeCHOBOMOKHUCTHIX MIUT (JIBIT u MJI®). YcraHoBieHa ycToidnBas
3aBHCHMOCTB COJIepKaHUs (opManbAeruia B aTMOC(GEPHOM BO3yXe B 30HE OT 00beMa BIOpocoB. OLieHeHa CBsI3b COAeprKa-
HUs GopMalbieruia B aTMOC()EPHOM BO3/1yXe C PACCTOSHUEM OT UCTOYHHKOB BHIOPOCOB M YCIOBUSAMH PACCESHHUA.

Kunrouesvie crosa: hopmanbaern, n3MepeHue, BHIOPOCH], aTMOC(EepHBII BO3IyX, paccesHue, JepeBooOpadbaTeIBatomas
MPOMBIIIIIEHHOCTb.

S. V. KAKAREKA, Y. G. KOKOSH

IMPACT ASSESSMENT OF WOOD-PROCESSING FACILITIES
ON FORMALDEHYDE CONCENTRATIONS IN ATMOSPHERIC AIR

Institute for Nature Management of the National Academy of Sciences of Belarus, Minsk, Belarus
sk001@yandex.ru; y-kokosh@mail.ru

In the paper new results of investigation of formaldehyde in the air at the sources of release and in the ambient air at the
impact zones of wood-processing facilities of Belarus producing laminated wood materials and formaldehyde resins are
given. It is shown that highest average concentrations of formaldehyde at sources of release are typical for particleboard and
resins production at out of date equipment. It is revealed that levels of formaldehyde content in atmospheric air near
particleboard and resins production facilities are higher compared to plywood, fiberboard and MDF production. Stable
relation of formaldehyde content in atmospheric air with release rate was established. Relation of content of formaldehyde in
atmospheric air with the distance from the source of release and dispersion conditions was estimated.

Keywords: formaldehyde, measurement, emission, air, dispersion, wood-processing industry.



Ynen-xoppecnondenm B. A. [IPYVIIIAK

JAE®OPMAIUS KOHTYPA I'OPHBIX BBIPABOTOK CTAPOBMHCKOI'O
MECTOPOXXJIEHU S KAJTUMHBIX COJIEN ITPU PA3JIMYHBIX ITYBUHAX 3AJTOKEHU S

Coauzopckuii Hnemumym npobaem pecypcocoepesicenus ¢ Onvimuvim npouzgoocmeom, Conueopck, bBerapyce
ipr@sipr.by

M3ydeHo BiusiHHE IIyOWHBI 3aJI0)KEHHS MOATOTOBUTEIBHBIX M KallMTAJIbHBIX BEIPAOOTOK Ha XapaKTep M HHTEHCUB-
HOCTH JIe(pOPMUPOBAHNS UX KOHTYPa B YCIOBHUAX BTOPOTO M TPETHEr0 rOpu30HTOB CTapOONHCKOTO MECTOPOXKACHHS KaInii-
HBIX cojeil. [Toka3aHo, 4TO pH NPOrHO3€ YCTOHUYNBOCTH BHIPAOOTOK HEOOXOMMO YUUTHIBATh HE TOJIBKO IIIyOHHY HX 3aJI0-
JKEHNUSI, HO U arperaTHyIo POYHOCTH ITOPOJ, BMEIIAIOMNX BEIPAOOTKH, pa3Mephl ONEPEYHOr0 CeUYeHHs BEIPaOOTOK U HAJIU-
YHe B HUX MEpP OXpaHbl B BUAE KOMIICHCAIIMOHHBIX mmeneil. Paspaboraner Gopmynsl Ans pacuyeTa BPEMEHH YCTOHYHMBOTO
COCTOSIHUSI BEIPAOOTOK C yUETOM yKa3aHHBIX BbILIE ()AKTOPOB.

Kniouesvle cnosa: TOpHBIN MacCcUB, TITyOHHA 3aJI0)KEHUS, TOPHAsI BBIPAOOTKA, KOHTY], COJISIHASI TIOPOAA, IPOYHOCTD, TOP-
HOE J1aBJICHUE.

V. Ya. PRUSHAK

DEFORMATION OF THE EDGE OF THE WORKINGS OF THE STAROBIN DEPOSIT
OF POTASH SALTS AT DIFFERENT LOCATION DEPTHS

Soligorsk Institute of Problems of Resources’s Saving with Experienced Production, Soligorsk, Belarus
ipr@sipr.by

The article deals with the study of the influence of the location depth of development and main workings on the behavior and
deformation intensity of their edge in the conditions of the second and third horizons of the Starobin deposit of potash salts. It is
shown that while forecasting the stability of workings, it is necessary to consider not only the location depth, but also the aggre-
gate rock strength, the cross-section size of workings and the availability of compensation slots as the ways of protection. Formu-
las have been developed to calculate the time of the steady state of workings taking into account the above-mentioned factors.

Keywords: mountain massif, the depth of laying, mine working, outline, salt rock, strength, mountain pressure.

H. H YEPEH]IA', A. B. BACAJIAW, B. U. IIUMAHCKHH', B. B. YIJIOB,
unen-koppecnondenm B. M. ACTAIIIMHCK UL

MOANP®UKALINSA IOBEPXHOCTHU CIIJIABA Ti-6Al-4V
IPU BBICOKOOHEPTETUUYECKOM IIJIASMEHHOM BO3JIENCTBUA

!Benopycckuil 2ocyoapcmeennolii ynusepcumem, Munck, Benapyco
cherenda@bsu.by; shymanskivi@mail.ru; uglov@bsu.by
’@usurxo-mexnuueckuti uncmumym HAH Benapycu, Munck, Beiapyce
anna.basalay@mail.ru
SUnemumym menno- u maccooomena um. A. B. Jlvikosa HAH benapycu, Munck, berapycwy
ast@hmti.ac.by

B pabore mpencTaBieHbI pe3yabTaThl HCCIEA0BAHNIN (ha30BOTO U IEMEHTHOTO COCTaBa, CTPYKTYPbI, MUKPOTBEPAOCTH
1 K0d(pGUIKEHTA TPSHUS IOBEPXHOCTHOIO cIos ciitaBa Ti-6Al-4V, nmoaBeprayToro Bo3ieicTBUI0 KOMIIPECCHOHHBIX I1a3-
MeHHBIX ToToKOB (KIIIT). Ycranosneno, uro BozaeiictBue KIIII mpuBoguT K GOopMHPOBAaHUIO MOAH(DULIUPOBAHHOTO CIIOS
TOJLIMHOM 10 24 MKM, cozepsxarero paspl 6-TiN , o-Ti(N), a-Ti u B-Ti. O6paborka KIIII mpuBoauT k 6oee paBHOMEPHOMY
pacIpeeseHUIO JISTHPYIOIINX JJIEMEHTOB U CHM)KEHUIO KOHIIEHTPAIMH aJIOMHHHUS B HOBEPXHOCTHOM cioe. [Tina3mennas
MOAUGDHUKAIHS HOBEPXHOCTHU MO3BOJISIET MOBBICHTH MUKPOTBEPAOCTH IIOBEPXHOCTHOTO €110AA B 1,5 pa3a u CHU3UTH KOduIn-
SHT TPEHUS B 2 pasa 110 CPAaBHEHHIO C UCXOIHBIM 00pa3IoM.

Kntouesvle cnoea: KOMIPEeCCHOHHBIE IIa3MEHHBIC TIOTOKM, THTAHOBBIM CILIaB, (pa30BBIH COCTaB, CTPYKTYpa, MUKPO-
TBEPAOCTH, KOAYPULUECHT TPCHUS.

N. N. CHERENDA', A. V. BASALAP, V. I. SHYMANSKI', V. V. UGLOV', V. M. ASTASHYNSKF
SURFACE MODIFICATION OF THE Ti-6Al1-4V ALLOY UNDER THE ACTION OF HIGH-ENERGY PLASMA

!Belarusian State University, Minsk, Belarus,
cherenda@bsu.by; shymanskivi@mail.ru; uglov@bsu.by
2Physical Technical Institute of the National Academy of Sciences of Belarus, Minsk, Belarus
anna.basalay@mail.ru
3A. V. Luikov Heat and Mass Transfer Institute of the National Academy of Sciences of Belarus, Minsk, Belarus
ast@hmti.ac.by

The results of investigation of elemental and phase composition, structure, microhardness, and friction coefficient of the
Ti-6Al1-4V alloy surface layer treated by compression plasma flows are presented. The findings showed that the plasma impact
resulted in forming a modified layer with the thickness of up to 24 pm containing 3-TiN , o-Ti(N), a-Ti and B-Ti phases. The
treatment of the Ti-6A1-4V alloy by compression plasma flows led to a more uniform alloying element distribution in the
modified layer and to a decrease of the aluminium concentration. The plasma surface modification allows the surface layer
microhardness to be increased by a factor of 1.5 and the friction coefficient to be decreased by a factor of 2 in comparison with
the initial sample.

Keywords: compression plasma flows, titanium alloy, phase composition, structure, microhardness, friction coefficient.



B. B. IIEBYEHKO, unen-xoppecnonoenm C. C. IECELJKHH

CTPYKTYPA U CBOMCTBA CMECEN NNOJIUBY TUWJIEHTEPE®TAJIATA
N NNOJIUBY TUJIEHTEPE®TAJIAT-IIOJIUTETPAMETHJIEHOKCUAHOT'O
BJIOK-COIIOJIMMEPA, COAEP/KAIINUX NOBABKH YIJIMHUTEJIA HEIIN

HUncmumym mexanuxu memanionorumepmolx cucmem um. B. A. benoco HAH benapycu, I'omens, berapyco
otdelSmpri@tut.by

HccnenoBano BnusiHUE 100aBOK AMn30onHaHaTHOrO yuiauHuTens uend (Y1) Ha u3MeHeHne MOJICKYISIPHO-CTPYKTY PHBIX
XapaKTePUCTHUK, PEOJIOTHYECKUX M MEXaHMUYECKHX CBOHCTB cMmecedl nonmbOyTmientepedranara (IIBT) ¢ mommadupHbM
tepmosnactoriactoM (I1TII]), mmeronnx pa3nuuHyio GazoByIO CTPYKTYpY.

[TokaszaHno, uto BBeacHue A00aBok YII B kommuectse ot 0,2 1o 1,25 mac. % MPUBOIUT K POCTY BSI3KOCTH PACILIAaBOB
Y PacTBOPOB MOJTUI(PHUPOB BCIICACTBHAEC MPOTEKAHUS B pACIUIaBaX PEAKIUHN YITMHEHHUS LIS U MEKMOJICKYJISIPHOT'O CIIMBAHUS
makporeneid. Y1 oka3piBaeT CHIbHOE BIHSHHE Ha XapakTep Ae(OpMalnOHHBIX KPUBBIX MPU PACTSDKCHUN KaK MCXOTHBIX
noMuIGUPOB, TAK U UX CMECEH HE3aBHCHMO OT COOTHOILCHHS KOMIIOHEHTOB B HUX ((pa30BOi CTPYKTypsl Marepuaios). [Ipu
YBEIMYECHUHU €T0 KOHIICHTPAIUH MMOBBIIIAIOTCS 3HAYCHUSI BEPXHETO U HIDKHET'O IPEICIIOB TEKYYECTH U CHUIKACTCS Pa3Indne
B 3HAYCHHU X JAHHBIX IOKA3aTEeJeH, T. €. 3y0 TeKyUeCTH IIOCTEIEHHO BhIpoXkAaeTcs. Y L BiuseT Takke Ha KpUCTANIN3YEeMOCTh
KaK OTHEIBbHBIX IOIMAI(PUPHBIX KOMIIOHEHTOB, TaK M MX cMeceid. OOmel TeHAeHIMell He3aBUCHMO OT THIa moiamddupa
u ($a3oBOH CTPYKTYpPBl CMECH SIBISCTCS CHMUIKCHHE TEMIIEPAaTyphbl KPHCTAIIU3ALWU, YTO OOYCIOBICHO OrpaHUYCHHEM
MOJICKYJISIPHOU MOJABHIKHOCTH BCJICICTBHE POCTA MOJICKYJISIPHOW MacChl HOJIMA(GHUPOB ¥ MHTEHCU(PHUKALIMH MEKLEITHBIX B3aH-
MOJICHCTBUH.

Karouegvie cnosa: ynnuHUTENb LENH, MOTHOyTHICHTEpePTAIAT, MOTHMIPUPHBIN TEPMOIIACTOIIACT, MOJICKYJISIPHBII Bec.

V. V. SHEVCHENKO, S. S. PESETSKII

STRUCTURE AND PROPERTIES OF POLY(BUTYLENE TEREPHTHALATE)
AND POLY(BUTYLENE TEREPHTHALATE)-POLY(TETRA METHYLENE OXIDE) BLOCK COPOLYMER
BLENDS WITH CHAIN EXTENDER ADDITIVES

V. A. Belyi Metal-Polymer Research Institute of the National Academy of Sciences of Belarus, Gomel, Belarus
otdelSmpri@mail.ru

The effect of diisocyanate chain extender (CE) on the rheological, and relaxation properties, as well as on the molecular
weight and crystallizability, of poly(butylene terephthalate) (PBT) and thermoplastic polyester elastomer (TPEE) blends with
the different-phase structure has been studied. It has been showed that CE in the amount of 0.2 up to 1.25 % leads to an in-
crease in polyesters melt and solutions viscosity because of chain extending and cross-linking reactions. Values of high and
low flow limits increase with increasing the CE concentration regardless of the phase structure of blends. It is revealed that
CE decreases the polyesters melt-crystallization temperature; the crystallinity reduces simultaneously, which is indicative of
the crystallization deceleration owing to a growth of the molecular weight.

Keywords: chain extender, poly(butylene terephthalate), thermoplastic polyester elastomer, molecular weight.

H. B. IKABEHKA

CIENBI®PIKA MACTAIIKATA ITEPAKJIAZTY 3 BJI3KAPOJHACHBIX MOY:
TIAPITBIYHbI ACITIEKT

(Ilpaocmaynena akadsmixam Y. B. I'ninaméoasvim)

L]pbump oacnedasannsay benapyckaii Kynvmypul, mogul i nimapamypet HAH Benapyci, Minck, Berapyce
natayakavenka@tut.by

B craThe Ha OCHOBe KOHIENIMH 3amagHoeBpoIeiickux yueHblx AntoHa Ilonosuua, Karapuns! Paiic, Xanca depmeepa,
Onmynnaa 'yccepns, Pomana MHrapnesa u Apyrux TEOPETHUYECKHA OCMBICITHBAIOTCS TPYIHOPA3pEIIUMBbIC TPOOIEMBI XY/I0-
YKECTBEHHOTO MIEPEBO/Ia ¢ OJIU3KOPOICTBEHHBIX SI3BIKOB, KOTOPBIH SABISICTCS PE3YIBTaTOM CBOCOOPa3HOI pabOThI IEPEBOIUH-
Ka HaJl BOCIIPOU3BEACHUEM OpUTHHAJIA HA SI3bIKE IPYTON HAIIMOHAJIBHOCTH U JUISL IPYTON COLIMOKYJIBTYPHOM Cpeibl, oKa3a-
TEJIeM OIPENIEIIEHHOT'0 IEPEBOTYCCKOTO MUPOBO33PEHHUS U CTETUYCCKOM MTO3HITHH.

Kantouegvle cnosa: XynoKeCTBEHHBIH MEpPEeBOJl, aBTOP, MEPEBOTUUK, OMM3KOpOACTBeHHbIC s3bIkH, A. Ilonosuy, K. Paiic,
X. @epmeep, 3. I'yccepib, P. Unrapaen.



N. V. YAKOVENKO

THE SPECIFICS OF LITERARY TRANSLATION FROM RELATED LANGUAGES:
THEORETICAL ASPECT

Center for the Belarusian Culture, Language and Literature Researches of the National Academy of Sciences of Belarus,
Minsk, Belarus
natayakavenka@tut.by

On the basis of the concepts of Western scientists Anton Popovich, Katarina Rice, Hans Fermeer, Edmund Husserl, Ro-
man Ingarden et al., hard-to solve problems of literary translation from related languages are comprehended theoretically. The
translation is a result of an original work of a translator who reproduces the original in the language of another nationality and
for different social and cultural environment and is an indication of certain translation outlook and aesthetic position.

Keywords: literary translation, author, translator, close languages, A. Popovich, K. Rice, H. Vermeer, E. Gusser], R. Ingarden.

Axaoemux Y. IT. IIEUKO, H. A. JIOBAH, P. U. [IIEHKO

IHOBBIINEHUE IMTPOAYKTUBHBIX, OTKOPMOYHbIX
U MSACHBIX KAYECTB CBUHEI MATEPHHCKHX ITOPO/T
C UCIIOJIB30OBAHUEM CEJIEKIHIMOHHBIX UTHJIEKCOB

HIIL] HAH Benapycu no sicusomrnosoocmsy, Koouno, benapyco
belniig@tut.by; nikolay loban@mail.ru; belniig@tut.by

HccnenoBanus nocBsILEHbl U3yUYEHUIO U BCECTOPOHHEMY aHAJIM3y UCIOIb30BAHUS MHICKCHOM CeJIeKIIMY B CBUHOBOJ-
cTBe, mo3Bosstiomeit cymectsenHo (1,3—-1,5 pa3a) moBelcuTh 2(PpPEeKTUBHOCTH 0TOOpA MPH YIYUIICHHH PEHpoTyKTUBHBIX,
OTKOPMOYHBIX U MSICHBIX KaueCTB.

Knrouegvle cnosa: TeHOTHIL, CBUHBY, PEIPOAYKTUBHBIC, OTKOPMOUYHBIE U MSACHBIE Ka4eCTBa, UHICKCHAS CEJICKLIUSL.

1. P. SHEYKO, N. A. LOBAN, R. I. SHEYKO

IMPROVEMENT OF REPRODUCTIVE, FATTENING
AND MEAT TRAITS OF MATERNAL BREEDS OF PIGS USING SELECTION INDICES

Scientific and Practical Center of the National Academy of Sciences of Belarus on Animal Husbandry, Zhodino, Belarus
belniig@tut.by, nikolay loban@mail.ru; belniig@tut.by

The researches are devoted to the study and a comprehensive analysis of use of the index selection in pig breeding, allow-
ing significantly (1.3—1.5 times) the increase in the selection efficiency to be increased significantly (1.3—1.5 times) when im-
proving reproductive, fattening, and meat traits.

Keywords: genotype, pigs, reproductive, fattening and meat traits, index selection.





