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VIIK 519.2
Ynen-xoppecnonoenm 0. C. XAPHUH, M. K. 2KYPAK

BUHOMMAJIBHASA YCJIOBHO ABTOPEI'PECCHOHHA A1 MOJEJIb
MNPOCTPAHCTBEHHO-BPEMEHHBIX JAHHBIX
U EE BEPOSITHOCTHO-CTATUCTUYECKHUI AHAJIA3

HHU npuxnaonvix npodiem mamemamuru u ungopmamuxu benropyccrkozo ecocyoapcmsennozo ynusepcumema,
Munck, berapyco
kharin@bsu.by, mzhurak@gmail.com

Pa3zpaborana GmHOMHUanbHas yCIOBHO aBTOPETPECCHOHHAS MOJEIbh MPOCTPAHCTBEHHO-BPEMEHHBIX NaHHBEIX. Mccaeno-
BaHbI BEPOSITHOCTHBIE CBOMCTBA 3TOI Mozienu. [ToCTpOeHBI OLIEHKH MaKCUMAaJIbHOTO PAB/IOI01001 s TapaMeTPOB MOJICIIH Ha
OCHOBE Ha0JII0/[aeMbIX IIPOCTPAHCTBEHHO-BPEMEHHBIX JaHHBIX. [IpeicTaBIICHBI pe3yIbTaThl KOMITBIOTEPHBIX SKCIIEPHMCHTOB.

Kuniouesvle cnosa: mpocTpaHCTBEHHO-BPEMEHHBIC JaHHBIC, OLCHKH MAKCHMAJIBLHOTO MPaBAONOA00Hs, OHHOMHHAIBLHOES
pacrnpeneseHue, uerns Mapkosa.

Yu. S. KHARIN, M. K. ZHURAK

BINOMIAL CONDITIONAL AUTOREGRESSIVE MODEL OF THE SPACE-TIME DATA
AND ITS PROBABILISTIC AND STATISTICAL ANALYSIS

Research Institute for Applied Problems of Mathematics and Informatics of the Belarusian State University, Minsk, Belarus
kharin@bsu.by, mzhurak@gmail.com

The binomial conditional autoregressive model of spatio-temporal data is constructed. The probabilistic properties of the
model constructed are studied. The maximum likelihood estimators of parameters of the model based on the observed spatio-
temporal data are calculated. The results of computer experiments are presented.

Keywords: spatio-temporal data, maximum likelihood estimators, binomial distribution, Markov chain.

VIK 511.42
M. B. JAMYAHOBCKAS !, B. U. BEPHUK?

PEI'YJIAHOCTD PACIIPEJAEJIEHU A KOMIIVIEKCHBIX AJITEBPAUYECKUX YHUCEJI
B KPYT'AX MAJIOT'O PAIUYCA

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

'Hncmumym ungpopmayuonnvix mexnonoauii Benopycckozo 2ocydapcmeennozo ynusepcumema ungopmamuxu
u paouoanexkmponuxu, Munck, Berapyce
lammv@mail.ru
2Hnemumym mamemamuxu HAH Benapycu, Munck, Beaapycu
bernik@im.bas-net.by

[lomydeHHBIC B COOOUICHUH PE3YIBTATHI CBA3AHBI C pACIPEACICHIEM alredpandecKux yucen 60npmoi BeicoTel O € N
B Kpyrax Malblx paauycoB 7; =0 ',y >0. B paGore nokaszano, uro npu awobom Q> Qy(n) B C cymectByror kpyru K
1

n K, pagmycoB 1y u rp, max(r,r)<ci(n)Q *4,ci>coi(n), B KOTOpbIX HeT anreOpanueckux uucen o €Ki, PeK,,
1

max(H (o), H(B)) < Q. Ecau e paanycsl KPYroB yIOBJIETBOPAIOT yCIOBUIO min(ry, 12) > c2(n)Q 4, ¢a > cop(n), TO KONH-
4YecTBO airedpanyecKkux 4ucen B Kpyrax K; u K, He MeHee, YeM C3 (n)Q5r12r22.
Kniouesvie crosa: anredbpanueckue uncina, quodantossl npudnmwkenus, mepa Jlebera, Teopema Jlupuxie, reopema Mun-

KOBCKOTO O BBIITYKJIOM Tene, Teopema JlnyBmms, npobu Dapes, paBHOMEpHOE paclpesiesieHne, peryIspHas CUCTEeMa, pacipe-
Jie7ieHHe anredpandecKux YHcell.



M. V. LAMCHANOVSKAYA', V. I. BERNIK?

REGULARITY OF DISTRIBUTHION OF COMPLEX ALGEBRAIC NUMBERS
IN CIRCLES OF SMALL RADIUS

! Institute of Information Technology of the Belarusian State University of Informatics and Radioelectronics, Minsk, Belarus
lammv@mail.ru
’Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
bernik@im.bas-net.by

For any sufficiently large positive integer O > Qy(n) we prove that there exist complex circles K;, K, < C of radii n
1
and ry, max(r, ) <c(n)Q *,c|>co(n), containing no algebraic numbers o€ Ky, Pe K, with heights bounded by Q,
1

max(H (o), H(B)) < Q. We also show that if the radii of the circles K; and K, obey the condition min(r, ) > cz(n)Qiz,
cy >cgp(n), then the number of algebraic numbers lying in these circles is bounded from below by c;3 (n)QSrlzrzz.

Keywords: algebraic numbers, diophantine approximations, Lebesgue measure, Dirichlet’s theorem, Minkowski theorem
on convex body, Liouville’s theorem, Farey fractions, uniform distribution, regular system, distribution of algebraic numbers.

VK 511.42
A. C. KYIUH

Ob OIIEHKE CBEPXY KOJIMYECTBA MHOI'OYJIEHOB
C OTPAHUYEHHOH IPOU3BOTHOM B KOPHE

(Ilpeocmasneno axademuxom U. B. Iatiwyrom)

Hnemumym mamemamuxu HAH Benapycu, Munck, Berapyce
kunixd@gmail.com

TTosryueHa OLieHKa CBEpXY KOJIMYECTBA MHOTOYJICHOB OTPAHMYCHHO CTEIIEHH M BHICOTHI U3 CIIELMAIBHOTO KIacca, UMe-
IOIMX HA 3aJJAaHHOM HHTEpBaJie KOPEHb, B KOTOPOM ITPOU3BOAHAS MHOTrO4JIeHA Masa. JlaHHas OLEHKA yJIydllaeT H3BECTHbIC
K HACTOSLIEMY BPEMEHH U MOJIyYeHA C UCIIONB30BAHUEM METO0B METPUYECKONH TEOPUH YUCEIL.

Karouegvie crosa: nnohaHTOBEI NMPUOIIHKEHUA, pa3MepHOCTh Xaycaopda, TpuOIMKeHH HyJIs 3HAYCHUSIMH MOJINHO-
MOB, MaJjiasi IPOM3BOJIHAS B KOPHE.

A. S. KUDIN
ON THE UPPER BOUND OF THE AMOUNT OF POLYNOMIALS WITH BOUNDED DERIVATIVE AT A ROOT

Institute of Mathematics of the National Academy of Sciences of Belarus
kunixd@gmail.com

In the article we obtain an upper bound of the amount of integral polynomials from a special class of bounded degree and
height with small value of derivative at a root of the polynomial on a given interval.

Keywords: diophantine approximation, hausdorff dimension, approximations of zero by values of polynomials, small
derivative at a root.

VIIK 519.1
O. M. IVTUHOB'!, 1. I KY3HELJOBA®
3AJIAYA MUHHUMAJIBHOI'O IIOIOJIHEHHU S IBYJIOJIBHOI' O TPA®A

(Ilpedcmasaeno axademuxom Y. B. IatiwyHom)

Huemumym mamemamuxu HAH Benapycu, Munck, Benapycy
oduginov@gmail.com
’Benopycexuii 2ocyoapemeennviii yuusepcumem, Munck, Benapyce
irene.kuzn@gmail.com

PaccmarpuBaercs rpadoBas 3amada, B KOTOPOH 3aJaH ABYAONBHEIN I'pad ¢ BEIACICHHON g0iei n TpeOyeTcss 100aBUTh
B rpa¢ HaMMEHbIIIEe YUCIIO JIOMOIHUTEIBHBIX pedep TaK, YTO MHOKECTBO BEPIINH BbIJICIICHHOW JIOJIH MTOJyUYHUBIIerocs rpada
MOXHO pa30UTh Ha 3aJJaHHOE YUCIIO HEITYCTHIX MHOXKECTB, KaX10€ U3 KOTOPBIX COAEPIKUT TOIBKO BEPIIMHEI C OJMHAKOBEIMH
OKpysKeHUsAMH. B paboTe ycTaHoBIeHO, uTO 3a1aya sBisercs NP-TpynHoii B knacce P,-CBOGOIHBIX IBYI0IbHBIX TpadoB
U TIpeJIaraeTcs aJropuT™, KOTOPBIH pelaeT 3a1a4y B kiacce 2K,-CBOOOAHBIX JABYAO0NBHBIX IPadoB.

Kniouesvle cnosa: NONOIHEHNE IBYAOIBHOTO rpada, KIacchl TpadoB, BEIYHCIUTEIbHAS CI0KHOCTS.



0. I. DUGINOV', I. G. KOUZNETSOVA?
CLUSTERING MINIMUM BICLIQUE COMPLETION OF A BIPARTITE GRAPH

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
oduginov@gmail.com
’Belarusian State University, Minsk, Belarus
irene.kuzn@gmail.com

In this article we show that the clustering minimum biclique completion problem is NP-complete in the class of P,-free
bipartite graphs. We have also proposed a dynamic programming algorithm for that problem restricted to 2K,-free bipartite
graphs.

Keywords: clustering minimum biclique completion problem, graph classes, computational complexity.

Axademux B. U. KOP3IOK, M. T. JPKEHAJIUEB, U. C. KO3JIOBCKAA

I'PAHUYHBIE 3AJIAYM 5 CJIABO HAT'PYKEHHOI'O OITIEPATOPA
I'MIIEPBOJIMYECKOI'O YPABHEHUSI BTOPOI'O ITIOPA KA
B IIUJIMHAPUYECKOM OBJIACTH

Hnuemumym mamemamuxu HAH benapycu, Munck, beaapyco
korzyuk@bsu.by, Kozlovskaja@bsu.by, muvasharhan@gmail.com

B coo01ieHnn pacCMOTPEHBI TP CMEIIAHHBIC 3a1a491 B LIMJIMHAPHYECKOI 00J1acTH JIJIsl TMHEHHOTO MUNepOoInuecKoro
YpaBHEHHsI BTOPOT0 MOPS/IKA, ONEPaTop KOTOPOro ciiabo HarpysKeH OnepaTopoM Takoro e Buaa. Oneparop, KOTOpHIi Ha-
rpyXaeT UCXOJHBIH, UMEET JOCTATOYHO Malibie kK03dduuneHTs. DTO TpeOOoBaHME BRIpAXaeTCs Yepe3 OLEHKH XapaKTepH-
CTHYECKOro MOJHMHOMA. M3ydeHne 3a1a4 CBOAUTCS K ONEPATOPHBIM YPAaBHEHHSIM, KOTOPBIE PACCMOTPEHBI B MOAXOISIINX
(GYHKIIMOHANBHBIX MPOCTPAHCTBAaX. MeTonaMu (yHKIIMOHAIBFHOTO aHAIN3a J0Ka3bIBAIOTCS CYIIECTBOBAHHE U €AMHCTBECH-
HOCTb CHJIBHBIX PEIICHHIA.

Kniouesvie crosa: nuddepeHnnanbHpie ypaBHEHHUS, METO SHEPTETHUECKUX HEPABEHCTB, ONEPATOPbI OCPETHEHHUS C Tie-
PEMEHHBIM IIArOM, HAI'PYKEHHBIH OepaTop.

V.I. KORZYUK, M. T. DZHENALIEV, I. S. KOZLOVSKAYA

BOUNDARY PROBLEMS FOR A WEAKLY LOADED OPERATOR
OF THE SECOND-ORDER HYPERBOLIC EQUATION IN THE CYLINDRICAL AREA

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
korzyuk@bsu.by, Kozlovskaja@bsu.by, muvasharhan@gmail.com

This article considers three mixed problems in the cylindrical area for the second-order linear hyperbolic equation with
an operator which is weakly loaded with an operator of the same type. Coefficients of the loading operator are small enough.
This demand is expressed through the estimates of the characteristic polynomial. The research of problems reduces to solving
operator equations in suitable functional spaces. Existence and uniqueness of strong solutions were proved with the use of
functional analysis methods.

Keywords: differential equations, energy inequality method, mollifiers with variable step, loaded operator.

VIIK 004.9, 004.94
Axademux A. @. YEPHABCKHH, A. A. KOJIAJA

BBIYNCJIEHUE NHTEI'PAJIBHbBIX XAPAKTEPUCTHUK
MUWHHUMAJIBHO N35BITOYHOI'O MOAYJSAPHOI'O KOAA

Hucemumym npuxaadnuvix usuyeckux npobnem umenu A. H. Cesuenxo benopycckoeo cocydapcmeennoco yHugepcumema,
Munck, Bernapyco,
shabinskaya@rambler.ru; razan@tut.by

Coo0bmieHne NOCBSIIEHO POOIeMaTHKE ONITUMH3AIMH HHTEr PATbHO-XapaKTePUCTHISCKOH 0a3bl MOy IsipHOH apudme-
tuku (MA). [TokazaHno, 4To Mpy MUHUMAJIBHOH KOJOBOH M30BITOYHOCTH JaHHAS 3a/1a4a YCIICIIHO PelaeTest JUIsl Kiacca He-
MOJYJIBHBIX Ollepaluii, KOTOpbIC pealu3yOTCs ¢ MOMOIBI0 HHTEPBAIbHO-UHAEKCHBIX XapaKTEpUCTUK U UHTEPBAJIbHO-MO-
JyJsipHON (OPMEI LebIx uncen. [Ipeaoxken HOBBIN pacIInpEeHHBIH aITOPUTM pacueTa HHTETPAJIEHBIX XapaKTePUCTHK MU-
HUMAaJIEHO M30BITOYHOTO0 MOAYJISIPHOTO KO/, IO3BOJISIOIINI CTPOUTHh KOHGUTYypanun MA Kak Ha Juana3oHax HEOTpHIa-
TEJIBHBIX YNCEN, TaK U Ha CUMMETPHUYHBIX quanazonax. [Ipu JuminHe MUHHIMAIBHO N30BITOYHOIO MOYJISIPHOTO KOJa OT § 110
64 unp CUHTE3NPOBAHHBIH AJITOPUTM MPEBOCXOJUT N3BECTHBIC AHAJIOTH ISl BBIYUCIICHUH, CBI3aHHBIX C HHTEPBAJIbHO-NH-
JIEKCHBIMHU XapaKTepuCcTHKaMHu B 6—34,4 pa3 o BpeMeHHBIM 3aTparaM u B 3,5-31,5 pa3 no 3aTparam TabIMIHON TaMSTH.

Kunouesvie cnosa: monynspHas apudMeTHKa, MUHIMAJIBHO H30BITOYHBIH MOYJISIPHBII KOJI, HHTETPAIIbHBIC XapaKTepH-
CTUKH MOJYJISIPHOIO KOAA.



A. F. CHERNYAVSKY, A. A. KOLYADA

CALCULATION OF THE INTEGRAL CHARACTERISTICS
OF MINIMALLY REDUNDANT MODULAR CODE

A. N. Sevchenko Institute of Applied Physics Problems of the Belarusian State University, Minsk, Belarus
shabinskaya@rambler.ru; razan@tut.by

The article is devoted to a perspective of optimization of the integrated and characteristic base of modular arithmetics
(MA). It is shown that at the minimum code redundancy, this problem is successfully solved for a class of non-modular opera-
tions which are realized by means of interval and index characteristics and the interval and modular form of integers. Pro-
posed is a new expanded algorithm of calculation of integrated characteristics of the minimally reductant modular code al-
lowing one to build MA configurations both over the ranges of non-negative numbers and over the symmetric ranges. With a
length of the minimally redundant modular code from 8 to 64 figures, the synthesized algorithm is superior to the known ana-
logs for calculations connected with interval and index characteristics in time-consuming by a factor of 6—34.4 and in table
memory-consuming by a factor 3.5-31.5.

Keywords: modular arithmetics, minimally redundant modular code, integral characteristics of minimally redundant modu-
lar code.

VK 530.12, 535
E. A. TOJIKAYEB

KAJIMBPOBOYHA S CBOBOJIA YPABHEHUI MAKPOCKOITMYECKOM
JIEKTPOIUHAMMKH: IBY XIIOTEHITUAJIBHBIN IMTOIXO0/I

(Ilpedcmasaeno unenom-xkoppecnonoenmom JI. M. Tomunvuuxom)

Hnemumym ¢usuxu um. b. M. Cmenanosa HAH Benapycu, Munck, benapyco
tea@dragon.bas-net.by

B pamkax npeMeTpruecKoi 3IeKTPOJMHAMMKH OKa3aHO, YTO MaKPOCKOIMMYECKUE MOJIEBbIC yPaBHEHNSI HHBAPUAHTHBI
OTHOCHTEJILHO 0000IICHHBIX KaJauOpoBOUHBIX mpeobpa3oBanuii Tuna Kabub6o—deppapu, 4aCcTHBIM CiIy4aeM KOTOPBIX SIB-
nar0Tes «npeodbpazoBanus CeparokoBa—Denoposay. OnHaKO MHBAPHAHTHOCTH MOJTHOM CUCTEMBI ypaBHEHUH, BKIIIOYAIOLIECH
JIMHEHHbIC YpaBHEHHS CBSI3M OOLIEro BUAA M IOTECHIIMAbI, HMEET MECTO TOJBKO IIPU BHINOJIHEHUH JONOJHUTEIBHOIO YCIIO-
BUSI, KOTOpOE HaliZieHo B HanboJee obieit hopme.

Knioueswvie cnosa: kanubpoBoUHbIE TPEOOPA30BAHUS, YPABHEHHU S MAKPOCKOIIMYECKOI 311€KTPOJMHAMMKH, IOTCHIMAIIBI,
nuddepenuanbabie GOPMBIL.

E. A. TOLKACHEV

GAUGE FREEDOM OF THE MACROSCOPIC ELECTRODYNAMICS EQUATIONS:
THE TWO-POTENTIAL APPROACH

B. I Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus
tea@dragon.bas-net.by

Within the framework of premetric electrodynamics, it is shown that the macroscopic field equations are invariant under
generalized gauge transformations of Cabibbo—Ferrari type, the special case of which are the “Serdyukov—Fedorov transfor-
mations”. However, the invariance of the complete system of equations, including the linear equations of general form and
potentials, takes place only under the additional condition that has been found in most general form.

Keywords: gauge transformations, macroscopic electrodynamics equations, potentials, differential forms.

VIIK 535.317; 681.7
Axaoemux A. IT. IIIKAJTAPEBUY', H. K. APTIOXHHA?

O KITACCU®OUKALIMOHHBIX OCHOBAX IMTPOLHEAYPbBI CTPYKTYPHOI'O CUHTE3A
OIITUYECKHUX CUCTEM

! Hayuno-mexnuueckuii yenmp «Jlasepol 6 sxonozuu, meduyune u mexnoiozuuy benOMO, Munck, Benapycy
shkad@lemt.by
2Benopycckuti nayuonansuwlii mexuuveckuil ynugepcumem, Munck, Benapycn
art49@mail.ru

[IpencTaBnens! k1accu()UKAIMOHHBIE OCHOBBI CHHTE3a ONTHYECKUX CHCTEM: KJIaCCU(HUKAINS ONTUYECKUX CXEM, MOAY-
nIeid, 37IEeMEHTOB; UX TUIIBI; KATAJIOTH3AINsI ONITUYECKUX CUCTEM; METOAMKA (popMann3aiuy 3HaHUH ¢ MOMOIIBIO TaOIHUI] pe-
HIEHUH; NHAEKC CI0KHOCTU ONTHYECKOH CXEMBI 1 HEKOTOPBIE BPUCTHUECKHE MpaBuiIa (hopMaIu3aluy nepexosaa ot Tpedo-
BAaHMI TEXHUYECKOT0 3aaHMS K BEIOOPY JIIEMEHTHOM 0a3bl ONTHYECKON CUCTEMBI.

Kniouesvle ciosa: oNTOTEXHUKA, 3€pPKAIbHBIE CHCTEMBI, KOPPEKIUs abeppaluii, pacueT ONTHYECKUX CXEM, 00BEKTHB,
CBOZIKA OCHOBHBIX MTAPAMETPOB CUCTEMBI, KAYECTBO H300PaKEHUSI.



A. P. SHKADAREVICH!, N. K. ARTIOUKHINA?
CLASSIFICATION BASES OF THE STRUCTURAL SYNTHESIS OF OPTICAL SYSTEMS

! Scientific-technical center « LEMT», BelOMO, Minsk, Belarus
shkad@lemt.by
2Belarussian National Technical University, Minsk, Belarus
art49@mail.ru

Classification bases of the synthesis of optical systems are presented: a classification of optical schemes, modules, ele-
ments; their types; cataloguing optical systems; a method of formalization of knowledge by means of decision tables; an index
of complexity of an optical scheme, and some heuristic rules of formalization of transition from requirements of a preliminary
specification to a choice of the element base of an optical system.

Keywords: calculation optics, mirror systems, aberration correction, optical design, the objective, system summary
graphic, image quality.

VUK 535.37::621.315.592::(661.865.5+661.866.1)

M. C. JIEOHEHA', E. B. JIVIJEHKO', H. B. PKEVIIKHH'!, B. H. [IABJIOBCKHIT,
I I1. ABJIOHCKUI' T. I HATHEB’, B. I TATHEB’, C. A. ABYILIOB’, O. b. TATUEB’

®OTOJIOMUHECIHEHIUS B BUIUMOM OBJIACTU CHEKTPA AKTUBUPOBAHHOI'O
TPEXBAJIEHTHBIMU NOHAMMU ITPASEOJANUMA THOT'AJIVIATA KAJIBIIUSA
B UHTEPBAJIE TEMIIEPATYP 10-300 K

uemumym uzurxu um. 5. . Cmenanosa HAH Benapycu, Muncxk, Beaapyco
max.leanenia@gmail.com; e.lutsenko@ifanbel.bas-net.by; m.rzheutski@ifanbel.bas-net.by;
v.pavlovskii@ifanbel.bas-net.by; gyablonskii@ifanbel.bas-net.by
2Unemumym pusuxu HAH Azep6aiioscana, Baxy, Azepbatiocan
tural@nagiyev.net; bahadur34@mail.ru; said _abushov@yahoo.com
3Ounuan MTY um. M. B. Jlomonocosa 6 2. Baxy, baxy, Azepbaiidscan
oktay58@mail.ru

Usyuena poromomunecuenius (OJT) xalbKoreHuHOro NoNynpoBoAHUKOBOro coeunenus CaGa,S,:Pr’* B unTepsae
temreparyp 10-300 K mpu Bo30y»XIeHUU Ja3epHBIMH HMITYJIbCAMH HAHOCEKYHIHOH JUTHTENFHOCTH Ha JJIMHE BOIHBI
456 am. Cnektp ®JI coCTONT U3 cepuM MHTCHCUBHBIX NUHUH Ha 494, 631, 654 n 741 HM, 00YCIIOBICHHBIX JIEKTPOHHBIMH
nepexosaMu B MOHAX IIPa3eoauMa ¢ YPOBHS 3P0 na °H,, 3H6, 3F, u 3F, COOTBETCTBEHHO. YCTAHOBIIEHO, UTO MOBBILEHHE KOH-
LeHTpauuu HoHoB npaszeoauma B CaGa,S, ¢ 3 10 7 aT. % NpUBOIUT K IBYKPATHOMY BO3PACTAHUIO MHTErPaIbHON HHTEHCUB-
Hoctu DJI. TemneparypHoe Tymenue DJI coenuHeHus CaG212S4:P13’+ B nuamnaszoHe 10-300 K cocraBuno Bcero numsb 50
n 75 % nmnst 7 m 3 at. % mpaszeoauMa COOTBETCTBEHHO. YCTaHOBIEHO, 4To npr 10 K BpeMeHHbIe TOCTOSHHEIE 3aTyXaHUs Hau-
Gosiee MHTEHCUBHBIX THHKH DJI HaxonATes B MHTEpBae T, = 3,5—4,5 MKC C HE3HAUMTETBHOM 10 BKIIay OBICTPOH KOMIIOHEH-
ToM anuTensHOCTHI0 oKoto 1 Mkc mpu 300 K. C nossimenuem temmeparypst ot 10 go 300 K nabmrogaercst cokpamenue Bpe-
MeH 3aTyxaHus He Oonee ueM Ha 0,1 MKC ¥ osIBIIeHNe B KMHETHKaX 3aTyXaHust DJI OBICTPOif KOMIOHEHTHI JIINTEIEHOCTHIO
ot 2,15 no 1,1 mxc B uatepnaie ot 220 go 300 K.

Kunrouesvle cnosa: THOTAINAT KAIBIHS, TPa3eo uM, (POTOTIOMHHECIIEHITHS, PEAKO3EeMETbHEIH HJIEMEHT, TEMIIepaTy pHOe
TYyIICHHE.

M. S. LEANENIA!, E. V. LUTSENKO', M. V. RZHEUTSKI', V. N. PAVLOVSKII', G. P. YABLONSKII',
T. G. NAGHIYEV?, B. G. TAGIEV?, S. A. ABUSHEV?, O. B. TAGIEV?

PHOTOLUMINESCENCE OF CALCIUM THIOGALLATE ACTIVATED
BY TRIVALENT PRASEODYMIUM IONS IN THE TEMPERATURE RANGE 10-300 K

!B. I Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus
max.leanenia@gmail.com, e.lutsenko@ifanbel.bas-net.by; m.rzheutski@ifanbel bas-net.by; v.paviovskii@ifanbel.bas-net.by;
gyablonskii@ifanbel bas-net.by
’Institute of Physics of NAS of Azerbaijan, Baku, Azerbaijan
tural@nagiyev.net; bahadur34@mail.ru; said _abushov@yahoo.com
3M. V. Lomonosov department of MSU in Baku, Baku, Azerbaijan
oktay58@mail.ru

The photoluminescence (PL) of the chalcogenide semiconductor compound CaGa,S 4:P13+ was studied in the temperature
range 10-300 K under nanosecond pulsed laser excitation at 456 nm. The PL spectrum consists of a number of intense lines at
494, 631, 654 and 741 nm, formed by electronic transitions in praseodymium ions from 3PO to 3H4, 3H6, 3F2 and 3F4 levels, re-
spectively. It was found that the rise in the concentration of praseodymium ions in CaGa,S 4:Pr3+ from 3 to 7 at. % resulted in
a double increase of the PL intensity. Temperature quenching only by 50 and 75 % of the PL intensity of CaGa,S 4:PI3+ with
7 and 3 at. % Pr3" ions concentration, respectively, was obtained in the range 10-300 K. It is shown that at 10 K the decay time
constants of the most intense lines of the PL are between 3.9—4.8 us. The decrease of the PL decay time constants by less than
0.1 ps with increasing the temperature up to 300 K and the appearance of a fast component with a duration constant of about
2.15-1.1 ps in the temperature range 220-300 K were obtained.

Keywords: calcium thiogallate, praseodymium, photoluminescence, rare earth element, temperature quenching.
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B. U. KVIINKOBCKAA, /I. M. ETOPOB, axaoemux B. E. ATABEKOB

MOJYUYEHUE U CBOMCTBA MUKPOYACTHUI] MEKTUHATA KAJIBIIHSI,
COAEPXKAIINX MUPAMUCTHUH

Unemumym xumuu nogvix mamepuanos HAH benapycu, Munck, bearapyco
kulikouskaya@gmail.com; matt_l@mail.ru; agabekov@ichnm.basnet.by

[Tosny4yeHBl MUKPOYACTHIIBI TEKTUHATA KAJIbLHUS C THIPOJUHAMUYECKHM AHAMETPOM 2—6 MKM METOAOM PacHblIUTEIb-
HOTO BBICyIIMBaHUs. Pa3paboTana MeToAMKa, O3BOJISIONIAs BKJIIOYaTh B HUX 10 30 Macc. % MupamuctuHa. [lokazano, uto
B kucioit cpeze (pH 2,0) BITIOUEHHBIIT MEPAaMUCTHH MOJHOCTEIO BEICBOOOXK 1aeTcs uepes 2 4. B ¢pusnonoruyeckom pacteope
yepe3 48 u penu3 BemecTBa cocTaisieT 2/3 0T BKIIIOYEHHOTO KONIMYecTBa. B IIenoyHbIX cpenax yepes3 2 cyT. U3 MUKpoya-
CTHII HEKTHHATA KaJIbIHs BBICBOOOXKIaeTCsl MeHee 5 % MUpaMHUCTHHA.

Kniouegvie cno6a: MUKpOYaCTHIL, IIEKTUHAT, MUPAMHUCTHH, 3PEKTHBHOCTh BKIIIOYEHHS, KHHETHKA BEICBOOOXK ICHHSL.

V.I. KULIKOUSKAYA, D. 1. EGOROV, V. E. AGABEKOV

FABRICATION AND PROPERTIES OF MIRAMISTIN-CONTAINING CALCIUM PECTINATE
MICROPARTICLES

Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus, Minsk, Belarus
kulikouskaya@gmail.com; matt _l@mail.ru; agabekov@ichnm.basnet.by

Calcium pectinate microparticles with a hydrodynamic diameter of 2—6 pm were synthesized by the spray drying tech-
nique. The approach allowing one to entrap in them up to 30 wt. % of miramistin has been developed. It has been shown that
all miramistin entrapped in microparticles fully releases in 2 hours in the acidic medium (pH 2.0). In the physiological solu-
tion, about 66 % of miramistin releases in 48 hours. In the alkali solution, less than 5 % of miramistin releases in 2 days.

Keywords: microparticles, pectinate, miramisti, entrapment efficiency, release kinetic.
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0. B. 'PUT'OPBEB, U. M. 'PUT'OPBbEBA, akademux O. A. UBALLIKEBUY

CHUHTE3 TETPA3OJICOAEPKAIUX ITOJIMMEPOB HA OCHOBE ITPOMBIIIIJIEHHO
BBIIITYCKAEMOI'O COIIOJINMEPA INIOJIMAKPUJIOHUTPUJIA

Hayuno-uccnedosamenvekuil uncmumym gusuxo-xumuyeckux npooiem bI'Y, Munck, beaapyco
azole@bsu.by; inna.61@mail.ru; nauka@bsu.by

B nanHOM cOOOIIEHNN TPEACTABIECHBI PE3yIbTAaThl H3YYEHHUS MPOIECCOB TETPA30TUPOBAHUS IPOMBIIIJICHHO BBITyCKae-
MOTO COTOJIMMEpa aKPUIOHUTPHIIA, METHIAKPUIIATA U 2-aKPUIAMUA0-2-METUIIPONAHCYIb(OKHUCIOTH. YCTaHOBIEHO, YTO
B HalIEHHBIX ONTHUMANBHBIX YCIOBHSIX MPEBPAIICHHE HUTPUIBHBIX TPYNIUPOBOK B TETPA30JIbHBIE INIAAKO MPOTEKAET Ha
90-95 % npu ucnonpzosanuu asunupyromeil cmecu NaN;—NH,Cl B aumerundopmamue. AIKUIMPOBAHUE MOIYIaEMBIX
TETPa30JICOAEPKAIUX MOIUMEPOB OM(YHKIIMOHATBHBIMHI TaJIOT€H- U THIPOKCUIICOAEPKAMUMHU COCAMHEHUSIMH TPUBOAUT
K TIOJIy4E€HHUIO CETUATHIX MOIUMEPOB, CTENEHb CIIUBKM KOTOPHIX PETYIUPYETCS] H3MEHEHHEM COOTHOLIEHHUS MCXOAHBIN TO-
JIMMEP—CILIUBAIOUIUIN areHT.

Kutoueswvie cnosa: cononumeps! MOINAKPUIOHUTPHIIA, TETPA30JICOASPKALINE TTOTUMEPHI, ATKUTHPOBAHHE.

Y. V. GRIGORIEV, I. M. GRIGORIEVA, O. A. IVASHKEVICH

SYNTHESIS OF TETRAZOLE-CONTAINING POLYMERS BASED ON A COMMERCIAL
POLYACRYLONITRILE COPOLYMER

Research Institute for Physical Chemical Problems, Belarusian State University, Minsk, Belarus,
azole@bsu.by; inna.6l@mail.ru; nauka@bsu.by

This article presents the research results of tetrazolation of a commercial copolymer of acrylonitrile, methyl acrylate and
2-acrylamido-2-methylpropanesulfonic acid. Transformation of nitrile groups into tetrazole-5-yl moieties was found to proceed
smoothly in dimethylformamide using NaN,—NH,Cl as an azidation system reaching 90-95 % conversion of nitrile groups.
Alkylation of poly-5-vinyltetrazole with halogen and hydroxyl substituted bis-alkylating agents have been found to produce
cross-linked polymers. The degree of cross-linking can be regulated by changing the polymer — alkylating agent ratio.

Keywords: polyacrylonitrile copolymers, tetrazole containing polymers, alkylation.
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I A. CAJIABEH

3MEHBI BIJABOW I TAMEPABAM CTPYKTYPBI ACAMBJIEI COY STRIGIFORMES
YV BHIHIKY AHTPAITATEHHAM TPAHC®APMAIIBIT ITPBIPOJTHBIX KOMILJIEKCAY

(llpaocmaynena axadamikam M. A. Hixigpapasvim)

HIII] HAH Benapyci na 6ispacypcax, Minck, beaapyce
soloveji@tut.by

C yBenuueHneM aHTPOIOTEHHOW TpaHCGHOPMAINH MPUPOTHOH CPEeasl OT OTHOCHTENBEHO €CTECTBEHHOTO MPHPOTHOTO
KOMIUIEKCa K TOTAJIbHOMY arpapHoMy JaHAmadTy ¥ peKpeannoHHO-ypOaHM3HMPOBAHHOMY MPHUTOPOAY BBISIBICHO YMEHbB-
IIeHHEe KOJIMYEeCTBA BUJIOB COB M H3MCHEHHE BUJJOBOI CTPYKTYPHI HX accaM0iien. B 9TOM HampaBiieHUH B BUI0BOH CTPYKTYpe
B LIEJIOM BBISBIICHO YBEIMUYEHNE JOMUHUPOBAHUSA OT €0 OTCYTCTBHUS B OTHOCUTENBHO ecTecTBeHHOU [loo3epckoii myme 10
a0COJIIOTHOTO IOMUHHPOBAHUS OJTHOTO BHJA HA CHJIBHO TPAaHC()OPMUPOBAHHBIX TEPPUTOPHSIX, @ TAKIKE HCUC3HOBEHHE PEl-
KHUX BHJIOB, yMEHBIIICHNE PEACTaBICHHOCTH JICCHBIX BUJIOB U yBEINYEHHE CHHAHTPONHBIX, @ TaKXKe pa3HOHAIIPaBICHHBIC
U3MEHEHMS B IIPOIOPLHUAX PA3HBIX BHJIOB HA TEPPUTOPHUAX C PA3HOI CTENeHbio TpaHchopmanuu. Bee 3TH N3MEHeHHs BUI0-
BOH CTPYKTYPBI IIPOUCXOAT Ha ()OHE YMEHBIICHHS COBOKYITHOH MJIOTHOCTH IOMYJISIIIUIT COB ¥ pa3HOHAIIPABJICHHBIX H3Me-
HEHUH MJIOTHOCTH MOMYJISAIUN Pa3HbIX BHIOB COB HA TEPPUTOPUSX C PA3HOH aHTPONOTCHHOM TpaHchopmanmeil. Takxke ycTa-
HOBJICHO, YTO C YBEJIIMYCHUEM aHTPOIIOICHHON TpaHC(HOPMALUU MPUPOTHON CPEAbl CYIIECTBEHHO U3MEHSETCS pa3MepHas
CTPYKTypa accaMOJICH COB B CTOPOHY YBEJINYCHUS JOTH METKUX BUJIOB.

Karoueswvie cnosa: accambiest coB, BHI0BOE OOTaTCTBO, IIIOTHOCTH MOMYTISAINH, H3MEHEHUE CTPYKTYPBI, AaHTPOTIOTECHHAS
TpaHchopMaIus.

1. A. SOLOVEJ

CHANGES IN SPECIES AND SIZE STRUCTURE OF THE ASSEMBLAGE OF OWLS STRIGIFORMES
AS A RESULT OF ANTHROPOGENIC TRANSFORMATION OF NATURAL COMPLEXES

Scientific and Practical Center for Bioresources of the National Academy of Sciences of Belarus, Minsk, Belarus
soloveji@tut.by

With an increase of anthropogenic transformation of the natural environment from relatively natural complexes to total
agricultural and recreational-urbanized suburbs, it is revealed that the number of owl species decreases and the species com-
position of their assemblage changes. In this direction, the species composition as a whole shows an increase in the dominance
of its relative lack of natural Paazierre forest to the absolute domination of one species in highly transformed territories, as
well as the disappearance of rare species, reducing the representation of forest species and the increase of synanthropic spe-
cies, and other positive and negative changes in the proportions of different species at various stages of transformation. All
these changes in the species composition occur on the background of reducing the total density of populations of owls and
differently directed changes in the density of populations of species of owls in the territories of different anthropogenic trans-
formation. It is also found that with an increase of anthropogenic transformation of the natural environment, the size structure
of owl assemblage changes significantly in the direction of increasing a proportion of smaller species.

Keywords: assemblage of owls, species richness, changes species composition, changes size structure, anthropogenic
transformation.
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I A. JIVKALIAHEL], 4. B. HOBUK

BJIUSAHUE BCEJEHUS KAPITA CYPRINUS CARPIO LINNAEUS, 1758
HA COOBIIECTBO MAKPO300OBEHTOCA O3EPHBIX 9KOCUCTEM

(Ilpedcmasneno unenom-koppecnonoenmom B. I1. Cemenuenko)

HIIL] HAH Bbenapycu no 6uopecypcam, Munck, berapyco
lukashanetsdm@rambler.ru; novik_igor@rambler.ru

B cooOuienny mokasaHsl pe3yabTaThl H3y4eHHs1 0OBIKHOBEHHOTO Kaplia Ha MaKp03000EHTOC B 03CPHBIX IKOCHCTEMAX.
VCTaHOBICHO CHH)KCHUE YHCICHHOCTH U OHOMacchl GEHTOCa B JINTOPAIIN 3apBIOJICHHOr0 BotoeMa. [IpoucXouT n3MeHeHne
CTPYKTYPBI OCHTOCA — YBEIMYCHHE OTHOCUTEIBHON YHCICHHOCTH THUYUHOK Diptera (Chironomidae sp.) 3a cueT BbleJaHUS
KapIoM KpyIHBIX JINYMHOK HaceKoMbIX Odonata, Ephemeroptera, Megaloptera, Trichoptera.

Karouegwvle cro6a: 0OBIKHOBEHHBIH KapIl, 03epHBIE SKOCUCTEMBI, MAKPO3000OEHTOC.



D. A. LUKASHANETS, 1. V. NOVIK

INFLUENCE OF COMMON CARP CYPRINUS CARPIO LINNAEUS, 1758 STOKING
ON THE MACROZOOBENTHIC COMMUNITY IN LAKE ECOSYSTEMS

Scientific and Practical Center for Bioresources of the National Academy of Sciences of Belarus, Minsk, Belarus
lukashanetsdm@rambler.ru; novik_igor@rambler.ru

The article contains the research results of the common carp influence on macrozoobenthos in lake ecosystems. The re-
duction of the benthos abundance and its biomass in the littoral of the fish-stocking reservoir is established. It is found that the
benthos structure — the increase in a relative abundance of Diptera (Chironomidae sp.) larvae changes due to the grazing of
large larvae of Odonata, Ephemeroptera, Megaloptera and Trichoptera by big carp.

Keywords: common carp, lake ecosystems, macrozoobenthos.
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0. II. CTYKAY

3KCHEPUMEHTAJIBHOE OGOCHOBAHUE AJIBTEPHATUBHBIX ITIYTEM TOCTABKH
CTBOJIOBbBIX KJIETOK B MO3I'

(IIpeocmasneno unenom-koppecnondenmom M. B. 3anyyxum)

HUncemumym ¢puszuonoeuu HAH Benrapycu, Munck, Beaapyce
stukachyulya@gmail.com

B OKCIICPUMEHTAX Ha KpbICax 0Tpa60TaHa MCTOAMKA allllJIMKAalUKU MC3CHXHWMAJIbHBIX KJICTOK B o0sacTh PEUCTITUBHBIX
HJIK TPOBOAHHUKOBBIX nyTeﬁ YEPEIHO-MO3I'OBbIX HEPBOB (I nv I'Iapbl) C ICJIBIO €CTECTBEHHOI'O UX MEPEMEIICHM S B HEHTpPAJIb-
HBIC s/ipa HEPBOB U 3aTEM B MOBPEKACHHBIC YUYACTKHU MO3ra. yCTaHOBJ'[eHO, YTO MOCJIE MOJACIIMPOBAHU A JIOKQJTbHOM TpaBMbl
npeueHTpanLHoﬁ H3BUJIMHBI ME3CHXUMAJIBHBIC KJIETKHU, UMIVIAHTUPOBAHHBIC B MOACIU3UCTY IO OGOJ’IO'-[Ky IMOJIOCTH HOCa, 4Ye-
PE€3 OAMH YacC BU3YAJIU3UPYIOTCA B 00OHSTENBHBIX JIYKOBULAX U B obOyactu TIOBPECKACHU . B YCIOBUAX MPEABAPUTEIIBHOTO
paspymceHus ydacTKa KOpPbl MO3KE€YKa ME3CHXUMAJIbHBIC KJIETKU, BBCJACHHLIC B IPOCTPAHCTBO MeKKeJ’[ﬂ, 4Ye€pe3 OAUH 4Hac
06Hapy)l(I/IBa}0TC$[ B IICHTPAJIbHBIX sApax TpOfIHPI‘IHOFO HEpBA U B obnactu TIOBPEIKACHU .

Knioueswie crosa: TpaBMa MO3ra, KJIETOUYHBIC TEXHOJIOTHUU, YEPEITHO-MO3TOBBIC HEPBLI, periapalus.

Y. P. STYKACH
EXPERIMENTAL STUDY OF ALTERNATIVE WAYS OF STEM CELL DELIVERY INTO THE BRAIN

Institute of Physiology of National Academy of Sciences of Belarus, Minsk, Belarus
stukachyulya@gmail.com

In experiments on rats, the technique of application of mesenchymal cells into the region of the receptive or conductor
paths of cranial nerves (I and V pair) was perfected for the natural movement of these cells to the central nucleus of the nerve,
and then into the damaged areas of the brain. It is found that after the modeling of a local injury of the precentral gyrus, the
mesenchymal cells implanted into the submucosa of the nasal cavity have been visualized in the olfactory bulb and in the
damage area in 1 hour. After the pre-damaged areas of the cerebellar cortex, the mesenchymal cells introduced into the
Meckel area are found in 1 hour in the central nuclei of the trigeminal nerve in the damage area.

Keywords: brain injury, cell technologies, cranial nerves, reparation.
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T. A. MUTFOKOBA', T. A. IEOHOBA?, C. B. MAHPKOBCKAA!, O. B. CBUPHJIOB’

OCHOBHBIE XAPAKTEPUCTUKHU CHEHU®UYECKOI'O CBA3bIBAHU A1
TPUMOATUPOHUHA C KJIETKAMUA-MHUIIEHSIMHA Y TAITMEHTOB
C KAPIIMHOMOM U TOBUTHOM KEJIE3bI HA ®OHE JIEUEHU S

(Ilpeocmasaerno unenom-koppecnonoenmom U. B. 3anyyxum)

"Huemumym ¢usuonoauu HAH Beaapycu, Munck, Benapyce
mityukovat@gmail.com; mankovskaya_svet@mail.ru
2Munckuii 20podckoii Knunuueckuii onkonoeuveckuli oucnauncep, Munck, Beaapyco
avinir@mail.ru
SUnemumym Guoopeanuyeckoii xumuu HAH Benapycu, Munck, Beaapyce
olegsvir@yandex.by

HpOBe}JeHO U3YyUYCHUE IMapaMETpPOB CHeHI/I(bI/I“IeCKOFO CBA3BIBaAHU S TpHﬁOZ[TPIpOHHHa C J'[I/IM(bOL[I/ITaMI/I Yy HanyueHTOB, IIPO-
OEPUPOBAHHBIX IO TOBOAY BBICOKOZ[I/I(l)(bepeHHI/IpoBaHHOFO paka H.[I/ITOBI/I}IHOﬁ JKCJIC3bI U MOJIyYarolnuX KOMIIJICKCHOC JICUC-
HUE B CPEIHEM OKOJIO 15 net. Y marueHTORB BBISIBJICHO JOCTOBEPHOC IMOBLIIIEHUE CPOACTBA B3aPIMOZ[eﬁCTBH5[ Y CHHUXKCHUE KOJIN-
YECTBA CBA3BIBAOIIMX MECT IO CPABHCHUIO C STUMU XapaKTECPUCTUKAMU Y JIUI] I'PYIIILI KOHTPOJIA. Tloka3ana cBsI3b HU3y4dacMbIX
ToKa3aresei ¢ (baKTOpaMI/I JICUCHUSA U €ro MpoAOJIKUTEIBHOCTLIO. V marueHToB ¢ M30BITOYHON MacCoil Tesia ObIJIO BBISBICHO
JOCTOBCPHOC MOBLIIIICHUE a(b(l)I/IHHOCTI/I B3aPIMOZ[eﬁCTBPI5[ 1 CHUIKCHHUE KOJIMYECTBA CBA3BIBAIOIINUX MECT 11O CPABHECHUIO C JIUlIa-
MU C HOpMaJ’[LHOfI Maccou T€JIa, 4To 00BACHSCT CHUIKCHHY IO HOTp€6HOCTB B TUPOKCUHEC Y 3TOM TpyInnbl NallUECHTOB.

Kniouesovie crnosa: CHeHPI(l)I/I‘IeCKOe CBA3bIBAHUC TprIOZ[TPIpOHPIHa, J'[I/IM(bOHI/ITI)I, KapuuHoMa MU TOBUTHOM JKEIIC3BbI.

T. A. MITYUKOVA', T. A. LEONOVA?, S. V. MANKOVSKAYA', O. V. SVIRIDOV?

BASIC CHARACTERISTICS OF SPECIFIC TRIIDOTHYRONINE BINDING WITH CELL-TARGETS
OF PATIENTS WITH THYROID CARSINOMA DURING TREATMENT

!Institute of Physiology of National Academy of Sciences of Belarus, Minsk, Belarus
mityukovat@gmail.com; mankovskaya_svet@mail.ru
’Minsk City Clinical Oncologic Dispensary, Minsk, Belarus
avinir@mail.ru
3Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
olegsvir@yandex.by

The parameters of specific triidothyronine binding with lymphocytes of patients operated for highly differentiated thy-
roid cancer and received comprehensive treatment, on the average, for 15 years are studied. These patients have revealed
a significant increase of interaction affinity and a decrease in the number of binding places in comparison with these charac-
teristics of the persons of the control group. A relationship of the studied indices between the factors of treatment and its dura-
tion is shown. Patients with overweight have revealed a significant increase in interaction affinity and a decrease in the num-
ber of binding places as compared to patients with normal weight, which explains a decreased need in triiodothyronine in this
group of patients.

Keywords: specific binding of the triiodothyronine, lymphocites, thyroid carcinoma.

VIIK 551.24(476)
B. H BECKOITPLJTIBHBIH', unen-xoppecnonoenm P. E. AH3BEPI?

PAMOHUPOBAHUE MPUIIATCKOI'O HE®TET'A30OHOCHOI'O BACCEMHA
O YCJIOBUSIM ®OPMHUPOBAHUS 3AJIEXKEN YITIEBOIOPO/I0OB
B MEKCOJIEBOM KOMIIJIEKCE

Ipouseodcmeennoe obvedunenue «beropycuedpmoy, Fomens, Benapyce
v.beskopylny@mail.ru
2Hucmumym npupodononvzosanus HAH Benapycu, Munck, Benapyce
chistaya@nature.basnet.by

IIpoBeneno paiioHHpOBaHHE PA3HOPAHTOBBIX IEMEHTOB CHCTEMBI aKKyMYISIHU yTIEBOJOPOJOB MEKCOIEBOTO KOM-
miekca [lpunsrckoro 6acceiiHa — apeasoB U 30H HeTerazoHakorueHusl. OObEeKTH paHOHUPOBAHUS B COOTBETCTBUU C THIIA-
MU IIPUPOAHBIX PE3ePBYapoB MOAPA3ICICHbI HA TPAAUINOHHBIC, HETPAANIIHOHHBIC 1 KOMOMHUPOBaHHEIE.

Karouesvie cnosa: Tlpunsarckuii HeTEra3oHOCHBIH OacceifH, He(TEra3oreoJorn4eckoe pailoHUPOBAHUE, CIAHIICBEIC
YTIIEBOJIOPO/IBL, APEAITbl M 30HBI He()TEera30HAKOIIICHN S, 3aJI€XKH YTIICBOAOPOIOB.



V. N. BESKOPYLNY'! R. Ye. AIZBERG’?

DIVISION OF THE PRIPYAT OIL-AND-GAS BEARING BASIN INTO REGIONS ACCORDING
TO THE HYDROCARBON ACCUMULATION CONDITIONS IN THE INTERSALT COMPLEX

JBelorusneﬁ, Gomel, Belarus
v.beskopylny@mail.ru
’Institute for Nature Management of the National Academy of Sciences of Belarus, Minsk, Belarus
chistaya@nature.basnet.by

Different-rank elements of the hydrocarbon accumulation system in the intersalt complex of the Pripyat basin being oil-
and-gas accumulation areals and zones have been divided into regions. All the objects divided into regions have been subdi-
vided into the traditional, non-traditional, and complex ones according to the types of their natural reservoirs.

Keywords: Pripyat oil-and-gas bearing basin, oil-and-gas geological zoning, shale hydrocarbons, oil-and-gas accumula-
tion areals and zones, hydrocarbon accumulation.

VIK 532.516, 532.5; 629.9:662.92

B. JI. TIOTIOMA

BJUAHUE TEIIVIOOBMEHA HA PACIIPEJAEJIEHUE
TEPMOJVUHAMMWYECKHUX TAPAMETPOB B BUXPEBOI TPYBE

(Ilpeocmasneno axademuxom A. A. Muxanesuuem)

Hnemumym suepeemurxu HAH benapycu, Munck, benapyco
tvd@hmti.ac.by

Ha ocHoBe aiByX Mojiesiel BIKEHU S BSI3KOH CKMMAEMON Cpeibl B MPHOINIKEHUH TIIOCKOTO 3aKPyYE€HHOT0 TeUEeHHS MPo-
BE/ICH TCOPETHUYECKUIl aHaIU3 BIHMSHHS TEIJIOBBIX MPOLECCOB HA d(PPEKTHBHOCTH YHEPropas/iesieHus] B BUXPEBOH TpyOe
Panxa. [Tokazano, 9To HabII0MaeMbIH 2 dekT oxakJeHns B BUXpEBOi TpyOe 00ycIoBIeH, Kak MUHIMYM, TpeMs (GakTopa-
MHU: HalpaBJICHHbIM K LICHTPY paJinalibHbIM TEYEHHEM B epuepuiiHOM 30HEe BUXPS, JUCCHIIAIIMCH MEXaHHUECKOH SHEPriun
1 JIOKaJIbHOM HEPaBHOBECHOCTBIO TCUCHUSL.

CpaBHEHHE pe3yIbTaTOB PACUETOB C HIKCIIEPUMEHTATBHBIMH JAHHBIMU Ja€T OCHOBAHUE 3aKJIIOYUTh, YTO TEOPETHUECKOE
OIKCAHKME TEPMOTHIPOANHAMHYECKUX IPOLECCOB B BUXPEBOU TPyOE JOJKHO CTPOUTHCS HA OCHOBE TEOPHUHU JIOKAJIbHO-HE-
PaBHOBECHOI'O TCUEHUS, yYUTHIBAIOLICH U39HTPOIUYHOCTD IEPEHOCA UMITYJIbCA B CIBUTOBOM IIOTOKE BA3KOU CpEAbL.

Kunroueswvie crosa: 3pdext Panka—Xnmma, MaTeMaTHueCcKast MOJENb 3aKPYUEHHOTO TEUEHUs, TI0JIE CKOPOCTeH, pacipe-
JleIeHUue TePMOIMHAMUYECKUX TapaMEeTpPOB.

V.D. TYUTYUMA

INFLUENCE OF HEAT TRANSFER ON THE DISTRIBUTION
OF THERMODYNAMIC PARAMETERS IN A VORTEX TUBE

Institute of Power of the National Academy of Sciences of Belarus, Minsk, Belarus
tvd@hmti.ac.by

The theoretical analysis of the influence of thermal processes on the energy separation efficiency in a Ranque vortex tube
has been performed using two models of motion of a viscous incompressible medium in the approximation of a plane twisted
flow. It is shown that the observed cooling effect in the vortex tube is caused, as a minimum, by three factors, viz., a radial flow
in the vortex periphery zone, which is directed to the center; mechanical energy dissipation, and local flow local nonequilibrium.

A comparison of the calculated and experimental data allows one to draw a conclusion that a theoretical description of
thermohydrodynamic processes occurring in a vortex tube should be based on the theory of a locally nonequilibrium flow,
which takes into account the isentropic character of momentum transfer in a shear flow of a viscous medium.

Keywords: effect of Rank—Hilsch, mathematical model of swirling flow, the velocity field, distribution of thermodynamic
parameter.
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C. II. ®UCEHKO, [. A. TAKOI1IYJIO

CBSI3b BPOYHOBCKOM JU®®Y3UI C KPYITHOMACIITABHOI MOP®O.JIOI UEN
HAHOCTPYKTYPUPOBAHHOM IIVIEHKH HA CTEHKE ITPOTOYHOI'O PEAKTOPA

(Ilpeocmasneno axaoemurom O. I [lens3okouim)

Hnucmumym menno- u maccoobmena um. A. B. Jleikosa HAH benapycu, Munck, benapyco
fsp@hmti.ac.by, takopulo@mail.ru

Pa3paboTana camocornacoBaHHasi MaTeMaTHUECKasi MOJENb OCAXKACHHUS HAHOYACTHUI] U3 Ta30BOTO MOTOKA M (POPMHUPO-
BaHUS HAHOCTPYKTYPHPOBAHHOI TIeHKH. [IpefcTaBaeHbl KaueCTBEHHBIE OIEHKH M Pe3yIbTaThl PACIETOB, KOTOPHIE COTIIa-
CYIOTCS C SKCIIEPUMEHTAIbHBIMU JaHHBIMU. bbII0 00HApPYIKEHO, UTO B IMIJIMHAPHIECKOM PEAKTOPE 00pa3yeTcst KpyImHOMAc-
mTabHas MOPQOIOTHS MIEHKH, KOTOPask HE 3aBUCHT OT TOJIINHBI MIeHKH. [loka3aHo, 4To MOp(OIOTHs MIEHKH MOKET OBITH
ONITUMH3MPOBAHA 33 CUET YNPABICHHS MIUPUHON ITydKa HAHOYACTHI] U HAYaJIbHOW TEMIepaTyphl ra30BOT0 MOTOKA.

Karouesvie crnosa: mpoduns Ilyaseiins, cBOOOTHOMONEKYIAPHBIA peXUM, TepMOpopes3, painyc HAHOUYACTHUIIBI, MTOPH-
CTOCTb.

S. P. FISENKO, D. A. TAKOPULO

BROWNIAN DIFFUSION AND LARGE-SCALE MORPHOLOGY OF A NANOSTRUCTURED FILM
ON THE WALL OF A FLOW REACTOR

A. V. Luikov Heat and Mass Transfer Institute of the National Academy of Sciences of Belarus, Minsk, Belarus
fsp@hmti.ac.by, takopulo@mail.ru

A self-consistent mathematical model of nanoparticle deposition from a gas flow and a nanostructured film growth was
developed. Qualitative estimates and simulation results are presented, which are in accordance with experimental data. Dur-
ing simulation it is found that at the inlet of the cylindrical reactor a large-scale morphology of a film thickness is formed
which does not depend on its width. It is shown that the morphology of a deposited film can be optimized by controlling the
width of an inlet nanoparticle beam and by an inlet gas temperature.

Keywords: Poiseuille profile, free molecular regime, thermophoresis, nanoparticle radius, porosity.
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1 V. ITAJIY3A4

CJIOYHIK KbIBOM BEJIAPYCKAM MOBBI V¥ 20-1 TAJbI XX cr.:
KPBITAPBII AJIBOPY JIEKCIKI I SIE ®IKCAL[bIS

(Ilpaocmaynena unenam-kapacnanosunmam A. M. Bynvikam)

Llpump dacnedasannay dbenrapyckaii Kynomypul, mosvl i nimapamypet HAH Benapyci, Minck, Beaapyce
irenka.galouzo@gmail.com

JlanHoe cooOmieHne mocBsmeHo npodaeme GOpMUPOBAHUS PeecTpa CIOBAPS )KUBOTO OEIOPYCCKOTO si3bIKa B 20-€ Toabl
XX B. B cpaBHEHHUH ¢ Han0oJee 3HAUUMBIMH POCCHHCKUMH, MOJIBCKUMH, YCHICKUMH, CEPOCKUMH U YKPAUHCKUMH CJIOBapSsi-
mu. Ocoboe BHUMaHHE 00PAIICHO Ha KPUTEPUH BKIIIOYCHHS B OyIyLIHH CIOBAPb 3aMMCTBOBAHHBIX CJIOB, TEPMHHOB, Y3KO-
pErvOHAJIBHBIX JHAJICKTH3MOB, apro, aHTPOIIOHUMOB, TOIIOHUMOB M APYTIHX IJIACTOB JICKCHKH, 8 TaK)Ke Ha OCOOCHHOCTH
CTPYKTYDBI CIIOBAPHOH CTaThH: KOMOMHUPOBAHHBIE CPEICTBA OOPMIICHH S CIIOBAPHOM CTAThU, OTCY TCTBUE CTUIIMCTHYECKUX
MIOMET, 00s13aTeNbHass HCAHOHUMHAS WILTIOCTPALMS M JIMHIBUCTHYECKU I ACTIOPT KaXK 0 JIekceMbl uitn e€ 3HadeHus. Takxke
PACKpPBIBAIOTCA 3a/1a4M, KOTOPBIC JOJKEH OBLI PEIIUTh OyIyLIMi aKaJeMHUYeCKHH CI0Baph: IIOKA3aTh JICKCHYECKHH COCTAB
0eJI0pyCCKOro sI3bIKa M 000TaTUTh €ro 3a CYET BKIIIOYECHHS TEPMUHOIOTHUECKON U aOCTPaKTHOM JICKCUKH, TIPH 3TOM J1aB HOP-
MaTHBHbIC HAIIMCAHUS U JJOKa3aB CAaMOCTOSTEIBHOCTD OCJIOPYCCKOTO sI3bIKA.

Kniouesvie ciosa: neKCUKONOTHsL, JEKCUKOrpadus, 1uaieKkTorpadus, cioBapu, CloBapb )KUBOT'O 53bIKa, 00JIaCTHBIC CII0-
BapH, MHCTPYKIUS, KAPTOTEKA, TEPMHHOIOIMYECKAs JIEKCHKA.



1 U HALUZA

DICTIONARY OF THE LIVING BELARUSIAN LANGUAGE IN THE 20 YEARS OF THE TWENTIETH
CENTURY: CRITERIA FOR SELECTION OF VOCABULARY AND ITS FIXATION

Center for the Belarusian Culture, Language and Literature Researches of the National Academy of Sciences of Belarus,
Minsk, Belarus
irenka.galouzo@gmail.com

This article is devoted to the formation of the registry of the dictionary of the living Belarusian language in the 20 years
of the twentieth century in comparison with the most important Russian, Polish, Czech, Serbian, and Ukrainian dictionaries.
Special attention is drawn on the criteria for inclusion into a future dictionary of loan words, terms, narrowly regional dialect,
slang, personal names, place names, and other layers of vocabulary, as well as on the structural features of the entry: com-
bined clearance means of the entry, a lack of stylistic marks, mandatory non-anonymous illustration and linguistic passport of
each lexeme or its meanings. Also, tasks have been revealed, which must decide a future academic dictionary: show the lexi-
cal composition of the Belarusian language and enrich it by including terminology and abstract vocabulary, thus allowing
regulatory writings and having proved the independence of the Belarusian language.

Keywords: lexicology, lexicography, dialektography, dictionaries, dictionary of the living language, instruction, card in-
dex, terminological vocabulary.
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Ynen-koppecnonoenm B. K. IECTUC, JI. A. TAHAHA, C. A. KATAEBA

MOJIOYHA S TPOAYKTUBHOCTb YEPHO-IIECTPBIX KOPOB
PA3JIMYHOM CEJEKIUH

I'poonenckuii cocydapcmeennviii acpapHulii yHugepcumem, I poono, beaapyco
ggau@ggau.by; 5871319@mail.ru

HccnenoBaHust MOCBSIICHBI H3YYEHHIO U BCECTOPOHHEMY aHAJIN3y XO3sHCTBEHHO MOJIE3HBIX Ka4eCTB Jouepel OBbIKOB-
MPOU3BOAUTENCH OETOPYCCKOM, KaHAJICKOH, aMepUKAHCKOM, IMBEJICKON M BEHTePCKOW celeKIuu. M3ydeHo BIHsSHUE TPOUC-
X0KIEHU ST OBIKOB-TTPOM3BOANTENCH HA MOJIOYHYIO TPOTYKTHBHOCTD HX J0UEPel U SKOHOMHYECKYIO 3 PEKTUBHOCTD MTPOU3-
BOJICTBa MOJIOKA.

Knrouesvle cnosa: TEHOTHUI, TIOPO/a, KPYIMHBIA POTAaThIil CKOT, TEIKH, KOPOBBI, MOJIOYHASI MPOAYKTHBHOCTh, YPOBEHD
peHTabeapHOCTH.

V. K. PESTIS, L. A. TANANA, S. A. KATAEVA
MILK PRODUCTIVITY OF BLACK-MOTLEY COWS OF DIFFEENT BREEDING

Grodno State Agrarian University, Grodno, Belarus
ggau@ggau.by; 5871319@mail.ru

The work is devoted to the study and a comprehensive analysis of economically useful qualities of daughters of Belaru-
sian, Canadian, American, Swedish, and Hungarian selection sires. The influence of the origin of sires on the milk production
of their daughters and the economic efficiency of milk production is examined.

Keywords: genotype, breed, cattle, heifers, cows, milk production, level of profitability.
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