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H. I1. Mosxkeii

benopyccruil eocydapcmeennuiii yHugepcumen uH@opmamuxu u paouodnekmponuxu, Munck,
Pecnybnuxa benapyco

TPEXMEPHBIE PEAYKTHUBHBIE OJHOPOJAHBIE ITPOCTPAHCTBA
HEPA3PEHIMMBIX I'PYIIII JIK

(Ilpedcmasaeno axademuxom B. U. Kopsroxom)

B pabote mpezcraBieHa JOKajdbHAsT KIAaCCU(PHUKALNS TPEXMEPHBIX PEAYKTHBHBIX OJHOPOAHBIX HMPOCTPAHCTB, JIOIMYC-
KaIOIUX HOPMAJIBHYIO CBSI3HOCTh. PaccmarpuBaeTtcs cirydail Hepa3pernMoi rpymniisl JIu npeodpa3oBaHuii ¢ pa3pemnMbiM
crabunuzaropom. OnucaHbl Bce MHBapHaHTHbIC aQGUHHBIC CBI3HOCTH BMECTE C UX TEH30paMH KPHUBHU3HBI M KPy4eHHUS,
BBIITMCAHBI KAHOHHUYECKHUE CBSI3HOCTH, @ TAK)KE €CTECTBEHHBIE CBI3HOCTH Oe3 KpyueHus. MccienoBanbl aareOpsl roJOHOMHN
OJIHOPOJHBIX MPOCTPAHCTB U HailIeHO, KOIrJJa HHBAPHAHTHAs CBA3HOCTh HOPMAaJIbHA.

Kniouesvie cnosa: HopMaabHast CBA3HOCTb, PEJlyKTHBHOE IIPOCTPAHCTBO, I'PyINa peodpa3oBaHUi, ajredpa roJOHOMHH.

N. P. Mozhey
Belarusian State University of Informatics and Radioelectronics, Minsk, Republic of Belarus
THREE-DIMENSIONAL REDUCTIVE HOMOGENEOUS SPACES OF UNSOLVABLE LIE GROUPS
(Communicated by Academician V. I. Korzyuk)

In this article we present a local classification of three-dimensional reductive homogeneous spaces allowing a normal
connection. We have concerned the case of the unsolvable Lie group of transformations with a solvable stabilizer. We describe
all invariant affine connections together with their curvature and torsion tensors, canonical connections and natural torsion-
free connections. We have studied the holonomy algebras of homogeneous spaces and have found when the invariant
connection is normal.

Keywords: normal connection, reductive space, transformation group, holonomy algebra.

I1. I1. 3a0peiiko, A. B. MuxaiinoB

benopycckuii cocyoapcmeennuiii ynugepcumem, Munck, Pecnyoauxa bearapyce

KBAJINOUILINPOBAHHBIE OHEHKH! NNOI'PEHTHOCTHU NOCJIEJOBATEJIBHBIX
MPUBJINKEHUM B TEOPUA HEKOPPEKTHBIX JINMHEVHBIX 3A AU

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

B coo0mennn onuceBalOTCSI HEOOXOANMBIE U IOCTATOUHBIC YCIOBUS Ha omeparop B, p(B) =1, mpHu BHINOIHEHUH KOTO-
pBIX pan HeliMaHa cXOAMTCS CHIIBHO M 3aT€M, HA OCHOBE 3TUX YCIIOBHH, PUBOASATCS HEKOTOPBIE OIEHKH ITOTPEITHOCTEH ISt
COOTBETCTBYIONINX MTOCIECAOBATEIBHBIX MPHOIHKECHHUH.

Karouesvie cnosa: mocnenoBaTenbHble TPUOTIDKEHNS, KBA3UCXOAUMOCTS, pa HelimaHa.

P. P. Zabreiko, A. V. Mikhailov

Belarusian State University, Minsk, Republic of Belarus

QUALIFIED ERROR ESTIMATES OF SUCCESSIVE APPROXIMATIONS IN THEORY
OF ILL-POSED LINEAR PROBLEMS

(Communicated by Corresponding Member V. V. Gorokhovik)

This article deals with the necessary and sufficient conditions for the operator B, p(B) =1, under which the Neumann
series converges strongly and on the basis of these conditions, some of the error estimates for the corresponding successive
approximations are presented.

Keywords: successive approximations, quasiconvergence, Neumann series.



E. A. PoB0a, II. I. IToueiiko®
T'poonenckuii cocyoapcmeennviii ynugepcumem um. Anuxu Kynanoi, I poono, Pecnybnuxa benapyco

OB OJIHOM CUCTEME PAIIMOHAJIbHBIX IPOBEM YEBBIIIIEBA-MAPKOBA

(Ilpeocmasaeno akademuxom U. B. Iatiwyrom)

Panmonansusie 1pobu YeOrsimeBa—MapkoBa 001aJafoT psiIOM 3aMeYaTeNIbHBIX CBOMCTB U SIBISIOTCS OJHUM M3 OCHOB-
HBIX H, 0€3YCIIOBHO, Ba)KHBIX JIEMEHTOB B TeOpHHU NpHOMIKeHUs GyHknuid. [{podu YeObmeBa—MapkoBa SIBISIOTCS HEOTHEM-
JIEMBIM aIllapaToM JUIsl MOCTPOCHUS MHTEPIIONSIIUOHHBIX PAI[HOHAIBHBIX (QYHKIHHA W KBagpaTypHBIX (opmyn. OpHakKo
B KOHTEKCTE OPTOTOHAIBHBIX PsA/joB Oyphe OHM HEe MCHOIB30BATHCE, IIOCKOJIBKY B OOIIEM CiIydae CBOMCTBOM OPTOTOHAIIb-
HOCTH OHH HE 00J1a/1aroT.

B macrosmeii pabore paccMaTpHBaeTCs CHCTEMa palMOHANBHBIX apobei YUeOblmeBa—MapkoBa IpH CIEUAIEHOM
BEIOOpE OIIpENeINIIONNX e IapaMeTpoB. B mepBoil 4acTy HACTOSIIEro COOOIMICHHS IIPOBOIUTCS ITIOCTPOCHUE DJIEMEHTOB
CUCTEMBI, YKa3bIBAIOTCSL HEKOTOPBIC MX IPEACTABICHUS U JOKA3bIBACTCA, YTO CYLIECTBYET BEC, IIPU KOTOPOM HCCleayeMas
CHCcTeMa SBIISCTCSI OPTOrOHANBHON Ha oTpeske [—1, 1]. Bo BTopoil wactu paboTHl MPOM3BOAMUTCS IMOCTPOCHUE MHTETpaa
Jupuxine. B Tperpell wacTw HalJeHBI B SIBHOM BHAE KOd(PQUIUEHTH B pasnoxeHud B psx Dypbe QyHKnuum |x| mo
paccmarpuBaeMoii cucTeMe. B ueTBepToil nccieayeTcs oneHka NpuOIMKeHUsT QYHKINN |X| TOCPEICTBOM YaCTHUHBIX CyMM
ee paga Oypee. Jloka3aHa, B 4aCTHOCTHU, €€ TOYHOCTb. B 3axirounTenbHOH 4acTH NOJIydYeHa aCUMITOTHYECKAs OLEHKA
MPUOIVHKEHHS YaCTHYHBIMU CyMMaMH B IIEJIOM Ha OTPE3Ke U B ClIydae, KOTAa MPHOINKEHHE OCYIIECTBIISIETCSI BHE 0CO00MH
Touky. HaliieHbl TOUHBIE KOHCTAHTBI 3TUX OLICHOK.

Kniouesvie cnosa: pannonansasie 1podu YeObimeBa—MapkoBa, OpTOroHaIBHOCTE, psabl Dypre, naTerpan dupuxie,
OLICHKA MPUOIMHKCHHS YACTUIHEIMHM CyMMaMH, aCHMIITOTHKA U MeTox Jlamiaca, TOUHBIC KOHCTAHTEL.

Y. A. Rovba, P. G. Potsejko
Yanka Kupala State University of Grodno, Grodno, Republic of Belarus
ABOUT ONE SYSTEM OF THE CHEBYSHEV-MARKOV RATIONAL FRACTIONS
(Communicated by Academician 1. V. Gaishun)

The Chebyshev—Markov rational fractions have a number of remarkable properties and are one of the main and, certainly,
important elements in the theory of approximation of functions. The Chebyshev—Markov fractions are the integrant apparatus
for creation of interpolation rational functions and quadrature formulas. However in the context of the orthogonal Fourier
series they are not used as generally they have no property of orthogonality.

The present article considers the system of the Chebyshev—Markov rational fractions with a special choice of the
parameters for its definition. In the first part of the present article, the elements of the system are created, some of their
representations are specified, and it is proved that there is a weight, at which the studied system is orthogonal on a piece
[~1, 1]. In the second part of the work, the Dirichlet integral is created. In the third part of the present article, the coefficients
of the Fourier series expansion of the function |x| in the considered system are found in explicit form. In the fourth part, the
estimate of the function |x| by means of the partial sums of its Fourier series is investigated. In particular, its accuracy is
proved. In the closing part, the asymptotic estimate of the approximation by the partial sums on a piece is obtained as a whole
and when the approximation is carried out outside a singular point. Precise constants of these estimates are found.

Keywords: Chebyshev—Markov’s rational fractions, orthogonality, Fourier series, Dirichlet integral, evaluation of appro-
ximation by partial sums, asymptotic and Laplas method, exact constants.

A. b. AnToHeBHY, Asin A. Hlykyp

Benopyccruii cocyoapcmeennviii ynugepcumem, Munck, Pecnybnuxa berapyce

OILIEHKA HOPM CTENIEHEM OITEPATOPA,
HOPOXIAEHHOI'O UPPAIITMOHAJIBHBIM ITIOBOPOTOM

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

B pa60’re PAaCCMOTPEHBIL OIIEPATOPLI B3BCUICHHOI'O CABUIa, TOPOXKACHHBIC HPPAlITUOHAJIBHBIMHU IIOBOPOTAMU. l'[onyquo
OIMMCAaHUC NMOBCACHUSA HOPM CTENCHEN TaKuX OIICpaTopoB B 3aBUCUMOCTU OT CBOWCTB KO3(1)(1)I/ILII/ICHT& n apI/I(i)MeTI/I‘IeCKI/IX
CBOWCTB HUppaluoOHaJIbHOI'O Y1CJia, 3aJat0IIEro yroJ moBopora.

Knrwuesvle cnosa: HOPMBI cTerneHEen Oreparopa, oneparop B3BCHICHHOT'O CJABHUIA, HOpO)KIIeHHbIﬁ TIOBOPOTOM OKPYIK-
HOCTH, TOMOJIOTUYECKOC YpaBHCHUEC.



A. B. Antonevich, Ali A. Shukur

Belarusian State University, Minsk, Republic of Belarus

ESTIMATIONS OF THE NORM OF THE POWERS OF THE OPERATOR GENERATED
BY IRRATIONAL ROTATION

(Communicated by Corresponding Member V. V. Gorokhovik)

In this article we consider weighted shift operators generated by irrational rotation. The descreption of the norm of the
powers of those operators depending on the properties of the cofficients of the mentioned operators and on the arithmeticals
properties of the irrational number yielding an angle of rotation is given.

Keywords: norm of powers of operator, weighted shift operator generated by rotation, homological equation.

Ygen-koppecnonaent JI. M. Tomuiabuuk

Hucmumym uszuxu um. b. U. Cmenanoea HAH Benapycu, Munck, Pecnybonuka Benapyco

MOJIEJIb IYJIBbCHUPYIOIEIO MACCHUBHOI'O IIIAPA KAK TOYHOE PELIEHUE
YPABHEHUI CAMOB3AUMHOM T”AMHJIBTOHOBOM JTUHAMUKHN

Ha ocHoBe rammibToHOBa (hOopMasin3Ma B KOMILIEKCH()HIMPOBAHHOM PACHIMPEHHOM BOCBMHMMEPHOM (Da30BOM Ipo-
CTPAHCTBE MOCTPOEHA ¢ yu&ToM npejiena ' nbOoHca caMoB3auMHast IBaK bl PEIATUBUCTCKAs MOJIETb OJHOYACTHUHOM Ki1ac-
CUYECKOM TMHAMUKH IPOCTPAHCTBEHHO JIOKAJIN30BaHHON TPAaBUTUPYIOLIEH MAacChl, YUCIEHHAs BEJIMYMHA KOTOPOH, U3MEH -
IOIIAsACS B KOHEUHBIX MPeieliaxX, ABISETCS eIMHCTBEHHBIM CBOOOJHBIM MOJCIBHBIM NapaMeTpoM. TouHoe chepuyecKu cum-
METPUYHOE PEIIEHUE MOJAEIU BOCIPOM3BOAUT KAPTUHY IYJbCUPYIOIIEr0 MaCCUBHOIO IApa, aMILUIMTYIHbIE PaJuajbHbIE
3HAYEHHs B X-, p-TIOANPOCTPAHCTBAX PACIIMPEHHOTO IPOCTPAHCTBA M YaCTOTA MyJIbCAIIMH ONPENEIAIOTCA YUCIEHHBIM 3Ha-
YEHHUEM MAacCChl, KOTOPOE YHMBEPCAJIbHBIM COOTHOIIEHHWEM CBA3aHO C COOTBETCTBYIOLIMM 3HAYeHHEM JeicTBusA. Monenb
MIMEET KOPPEKTHBIN HbIOTOHOB MPEZIEN, BOCIIPOU3BOAMT KIACCHYECKUH aHAJIOr MIPEIMHIePOBCKOro Apokanus (Zitterbewegung).
E€ xaHOHMYeECKOE KBaHTOBAHHUE IO3BOJIAET MHTEPIPETHPOBAThL CAMOB3aMMHBIN oneparop bopHa kak KBaHTOBOMEXaHHUYE-
CKHil onepaTop, cOOCTBEHHbIE 3HAYEHHs KOTOPOTr0 KpaTHBI KBaJApaTy Macchl I11aHKa, U IPUBOJUT K MOJAENHN OCLHHMIUIATOPA
Jupaka niast pepmMuona ¢ Mmaccoii [Tnanka.

Kniouesuie cnoga: B3auMHasi CHMMETPH s, KOMIITIeKcHas rpynna JlopeHna, MakcuMaibHas CHIIa, paciiupeHHoe da3oBoe
IPOCTPAHCTBO, ocuuinaTop Jupaka.

Corresponding Member L. M. Tomilchik

B. I Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

MODEL OF MASSIVE PULSATING SPHERE AS AN EXACT SOLUTION
OF THE HAMILTONIAN SELF RECIPROCAL DYNAMICS EQUATIONS

We derive self-reciprocal twice-relativistic model of one-particle classical dynamics of spatially localized gravitating
mass on the basis of Hamilton formalism in complexified extended 8-dimensional phase space taking into account Hibbons’
limit. Mass of particle, being varied in a finite interval, is a unique free parameter of the model. Exact spherically-symmetric
solution of the model represents a pulsating massive ball with magnitudes of oscillations in x- and p-space and their frequency
defined by the mass, that is connected by a universal relation to a corresponding action. The model has correct Newtonian
limit and demonstrates classic analog of Schredinger’s Zitterbewegung. Canonic quantization of the model allows interpre-
tation of self-reciprocal Born operator as quantum operator with eigenvalues of multipes of Planck mass squared. It leads to a
model of Dirac oscillator for a fermion with Planck mass.

Keywords: reciprocal symmetry, complex Lorentz group, maximal force, extended pase space, Dirac oscillator.

0. H. Onanacenko, akagemuk H. I1. Kpytbko, O. JI. ZKuraJuosa, O. B. Jlykma, T. A. Ko3unen

Hucmumym obweil u neopeanuuecxou xumuu HAH Benrapycu, Munck, Pecnybnuxa berapyco

CTABWIM3BAIIUS HE®TSAHBIX JIMCIIEPCUN KOMITIO3UIUSAMU
HOBEPXHOCTHO-AKTHUBHBIX BELHIECTB

W3yueHbl KOIONIHO-XUMHUUECKHE CBOWCTBA BOAHBIX PACTBOPOB KOMMO3MIMK MOBEPXHOCTHO-aKTUBHBIX BemlecTB (ITAB)
pasnuunoii npupoasl: karnonusle [IAB (KITAB), annonnsie [IAB (AITAB), nenonorennsie IIAB (HITAB). O0napy:xeHsI
cunepreTuueckue dpdextsr s komnosunuit KITAB/ATIAB u KITAB/HITAB npu munennioo6pa3oBaHUU U aJcOPOIHH.
YCcTaHOBIEHO, UTO MAKCHMAaIbHBIM CHHEPTU3MOM JEHCTBHS, MPOSIBISIONIMMCS B CHI)KEHHH MOBEPXHOCTHOTO HATSKEHUS,
obnamaet komnosunus KITAB/AITAB npu cooTHOIIEHHH KOMIOHEHTOB 4 : 1. DTOT akT obycnaBiuBaet 3pHeKTHBHOCTD €€
JHUCIEPrUPYIONIEro AeHCTBUSA U CIOCOOHOCTD K (POPMUPOBAHHIO HA MOBEPXHOCTH YaCTHI[ JUCTIEPCHON (asbl Hedrenama
CTPYKTYPHUPOBAHHOTO CJI0s1, 00J1aaI0IIEr0 MAKCUMaIbHON YIPYTOCThIO U MEXaHUYECKOH MTPOUYHOCTHIO IO CPAaBHEHHIO C MO-
nexkynamu KITAB/HITAB. Boaubie aucnepcun Hedremaama, moiayueHHbIe ¢ cnoib3oBanueM komnosunnn KITAB/ATIAB,
SBIISIOTCS] arPEraTUBHBIMU U KHHETUYECKN YCTOHUMBBIMU JUCTIEPCHSIMH IIPSIMOTO THTIA.

Kniouegvle cnosa: NOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, BOAHBIE IUCTIEPCUH HE(TEIIIaMa, TOBBIIIEHNE HEPTEOTAAUH.



O. N. Opanasenko, Academician N. P. Krut’ko, O. L. Zhigalova, O. V. Luksha, T. A. Kozinets

Institute of General and Inorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
STABILIZATION OF PETROLEUM DISPERSIONS BY THE COMPOSITIONS OF SURFACTANTS

Colloid-chemical properties of water solutions of compositions of surfactants of different nature are studied. The synerge-
tic effects for the compositions of cationic/anionic surfactants and cationic/non-ionized surfactants at micellization and
adsorption are found. It has been found that the maximal synergism of action, showing up in a decrease of surface tension, is
offered by the composition of cationic/anionic surfactants in the component 4 : 1. This fact stipulates the efficiency of its
dispersive action and its capacity of forming on the surface of particles the dispersible phase of oil slime of the structured
layer, possessing maximum elasticity and mechanical strength, as compared to the molecules of cationic and non-ionized
surfactants. Water dispersions of oil slime obtained with the use of the composition of cationic and anionic surfactants are the
aggregative and kinetically stabilized dispersions of direct type.

Keywords: surfactants, water dispersions of oil slime, enhanced oil recovery.

T. B. Ilinucko', akagemuk A. B. buasmiokesnd', S1. A. Ucaiiuukosa', B. B. BoJixos?

"HUnemumym ¢ghusuro-opeanuueckoi xumuu HAH Benapycu, Munck,
Pecnybnuxa benapyco
2Unemumym nepmexumuueckozo cunmesa um. A. B. Tonuuesa Poccuiickoii akademuu nayx, Mocksa,
Poccutickaa @eoepayus

MOJYYEHUE MEMBPAH HA OCHOBE CMECEH NOJIM®EHUJEHCYJIb®OHA
M INOJIMCYJIb®OHA

YcraHOBIEHA B3aMMOCBSI3b CTPYKTYPBHI M (Da30BOr0 COCTOSIHUSI pacTBOpPOB cMeced monudenunencynsdona (IOC) u mo-
mucynbghona (IIC) u TpaHCHIOPTHBIX CBOKWCTB yIBTPaHIBTPALIMOHHBIX MEMOpaH, MOJy4YeHHBIX HA WX OCHOBE: yJeNbHas IIPOU3-
BOIUTENBHOCTH MeMOpaH Ha ocHoBe cMeceid [IOC u I1C mpoxoauT yepe3 MakcuMyM B 00JIaCTH HanOoJIee reTepOreHHOM CTPYKTY PbI
(hOpMOBOUHOI KOMIO3UIMK TIpU cooTHOMIeHnH nonumepoB B cmecu [IDC : TIC = (30-50) : (70-50), u gocturaer 3unadenuii 80—
87 71+ M2 9!, 4TO 3HAYMTEIBHO TPEBOCXOAHUT XapaKTEPHCTHKH MEMOPaH, OITyOITMKOBaHHBIE B INTEPATYPE K HACTOSIIEMY BPEMEHH.

Kniouesvie cnosa: meMbpansl, yasTpaduiabTpanns, moaudeHmIeHcysGoH, ToINCyIb(oH, cMecH TOINMEPOB.

T. V. Plisko!, Academician A. V. Bildyukevich!, Y. A. Isaichykaval, V. V. Volkov?

!nstitute of Physical Organic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
2Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Moscow, Russian Federation

PREPARATION OF POLYPHENYLSULFONE/POLYSULFONE BLEND MEMBRANES

The correlation between the structure and phase state of the solutions of polyphenylsulfone (PPSU) and polysulfone
(PSF) blends and the transport properties of ultrafiltration membranes, prepared from these solutions, is revealed : pure water
flux of the PPSU/PSF blend membranes passes through the maximum at the most heterogeneous structure of polymer
solutions at the PPSU : PSF blend ratio (30-50) : (70-50). In this study, the maximum pure water flux achieves 80—
87 1-m™ - h'!, which significantly exceeds the data reported in the literature up-to-date.

Keywords: membrane, ultrafiltration, polyphenylsulfone, polysulfone, polymer blends.

T. S. Bozhok, Corresponding Member E. N. Kalinichenko
Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

SYNTHESIS OF 6-SUBSTITUTED THYMINE 2'-DEOXY-2'-FLUORO-D-ARABINOFURANOSYL
NUCLEOSIDES

New 6-fluorothymine 2'-deoxy-2'-fluoro-D-arabinofuranosyl nucleosides were prepared by the silyl method starting from
persilylated 6-fluorothymine and 3,5-di-O-benzoyl-2-deoxy-2-fluoro-a-D-arabinofuranosyl bromide. A mixture of benzo-
ylated N(1)-B- and o-anomeric 6-fluorothymine 2'-fluorodeoxy arabinonucleosides was obtained by refluxing in CHCI, with
a 34 % yield. 6-Substituted (OMe, NH,) thymine 2'-deoxy-2"-fluoro-D-arabinonucleosides were prepared by the treatment of
individually protected N(1)-a/B-D-arabinosides with methanolic ammonia. It is shown that mild deprotection of the benzoyl
groups of intermediate 6-fluorothymine B-nucleoside using LiOH monohydrate in a mixture of acetonitrile-water resulted in
the target nucleoside in good yields (82 %). An approach to the synthesis of 2'-fluoro-6,3-O-a-D-anhydronucleosides was
developed as a result of the intramolecular substitution reaction of the fluorine atom at the C(6)-position of the heterocycle by
the C(3')-hydroxyl group of an intermediate deprotected nucleoside during the removal of the protective groups of
6-fluorothymine N(1)-a-arabinonucleoside under the basic reaction conditions. The structures of all synthesized nucleosides
were proved by UV-, NMR-, CD- and mass-spectroscopy.

Keywords: pyrimidine nucleosides, 6-fluorothymine, arabinonucleosides, 2'-fluorodeoxy analogues, anhydronucleosides,
synthesis.



T. C. Boxkok, 4ien-koppecnonient E. H. Kantnnnuenko

Hnemumym 6uoopeanuyeckoti xumuu HAH benapycu, Munck, Pecnybauxa berapyce

CHUHTES3 2'-AE30KCH-2"-®TOP-D-APABMHOHY KJIEO3N10B
6-3AMEIIEHHOI'O TUMHWHA

HccnenoBanust B 00J1aCTH XUMUHU (QTOPHYKIICO3UIOB SIBIISIIOTCS aKTYaJIbHBIM HaIlpaBICHHEM COBPEMEHHOM OHoOopraHu-
YeCKOW ¥ MEIUIIMHCKON XMMHUU KOMIIOHEHTOB HYKJICHHOBBIX KHCIIOT. HacTostias pabora mocssiieHa CHHTe3y 2'-1e30KCH-2'-
¢rop-D-apabuHodypaHo3uaI HYKICO3HI0B 0-3aMEIIEHHOI0 THMHHA C LEJNbI0 M3YYEeHUS] UX OMOJIOrMYecKON aKTHBHOCTH.
Koneprentusiii cunte3 mupuMuuHoBbIX C(2')-o/B-(hTop3aMeIeHHbIX HYyKIC03H/I0B OCYIIECTBIICH ITyTeM KOHJCHCAINH
2,4-6uc-O-TpUMETHICHIHIBHOTO ITIPOU3BOJHOTO 6-ropTMuHa ¢ 3,5-m1u-O-6en3onn-2-ne3okcu-2-prop-a-D-apabuno-
¢dypanosm 6pomunoM. Konzpencamus 1-o-Opomcaxapa n NepCHIMIBHOTO IIPOU3BOJHOTO 6-(GTOPTHMHUHA NPH KHUIISTYCHUH
B xJIopohopMe puBoAmIIa K 0Opa3oBaHuio cMecu O61okupoBaHHBIX N(1)-0/B-D-HyKkiieo3nnoB 6-pTopTHMIHA, KOTOPHIE BBI-
JIeJICHBl KOJIOHOYHOH Xpomarorpadueil Ha cuimkarene ¢ BEIxonoM 29 u 5 % cooreTcTBeHHO. CTaHAapTHAS NPOLELypa
JIeOIOKUPOBAHNS HHANBUAYAJIBHBIX OCH30MJIMPOBAHHEIX 0/-HYKJICO3HJOB 6-)TOPTUMUHA aMMHAKOM B METaHOJIC HPHU-
BOJIMJIA K 3aMEIICHUI0 aTOMa (TOpa B 6-TI0JI0KEHUH TeTePONHKIIa ¢ 0Opa3oBaHueM 2'-1e30kcu-2"-prop-p/o-D-apabunosngos
6-aMuHO- U 6-MeTokcuTHMHHA. [Toka3aHo, 4To nebeHzomnupoBanue npomexxyroanoro C(2')-B-apabunoznna 6-propTumMu-
Ha IOJ ACHCTBUEM MOHOIMJpATa T'MIPOKCUIA JIUTUS B CMECH aleTOHUTPUI-BOJA IPUBOJUIO K LIEIEBOMY HYKIICO3UAY
¢ BBICOKHM BEIX0#oM (82 %). Paszpaboran nmoxxon k cuutesy 2'-¢prop-6,3"-O-0-D-aHrHIpOHYKICO3UIOB ITyTEM PEAKIHH
BHYTPUMOJIEKYJISIPHON IUKIU3AIUH B Pe3yIbTaTe YAAJICHHUs 3alIUTHBIX TPy OCH30MIBHOTO MPOU3BOAHOrO 2'-prop-a-D-
apabnuHo(pypaHO3MI-0-QTOPTUMHHA B OCHOBHBIX ycIOBHSIX. CTPYKTypa CHHTE3MPOBAaHHBIX HYKJICO3HJIOB YCTAHOBJIICHA HA
ocHOBaHMU JJaHHBIX YD-, AMP-, KJI- 1 Macc-crieKTpoCKOIuH.

Kurouesvle cnosa: TApUMAIMHOBEIE HYKJICO3HIbI, CHHTE3, 6-(QTOPTHMHH, apaOMHOHYKIIC03U B, 2'-(hTOpAEe30KCHAHAIIO-
TU, aHTUJPOHYKJICO3UIbL.

Yuen-koppecnionaeHt B. I1. Cemenuenko

Hayuno-npaxmuuecxuii yenmp HAH Benapycu no duopecypcam, Munck, Pecnybnuxa Benapyco

COOTHOWEHUE MEXAY BbI’KUBAEMOCTbBIO U IIJIOAOBUTOCTbBIO
B KOI'OPTAX DAPHNIA LONGISPINA (CLADOCERA)
IIPU PASHBIX TPOOUYECKHUX YCJIOBUAX

BBIKHMBAaEMOCTb U IJIOJOBUTOCTD KOropT Daphnia longispina Obliia N3y4eHa B SKCIIEPUMEHTaX METOJIOM MOCTPOCHUS
Ta0JIUI )KU3HU NP Pa3THIHbIX KoHUeHTpauusx Chlorella sp. (0,08, 0,18 u 0,36 mr/m). CpeaHeB3BemeHHas, OTHOCHTEIHHO
BBDKMBAEMOCTH, IUIOZOBUTOCTD XXMBOTHBIX YMEHbBIIAJIACh IPH HU3KOH KOHIEHTpALMHU IHIIN, HO ObIM OTMEYCHBI IBa
n Goree MakcuMyMa IpH 0oJiee BBICOKHX KOHIEHTpalusax. [IpoTecTupoBaHa TMIOTE3a «PENPOAYKTUBHON LEHBI» U OBLIO
MOKa3aHO, YTO OHA MOATBEPIKAACTCS TOIBKO JUISl HU3KOW KOHLEHTPALIMH MUIIH.

Knioueswvie crnosa: Tabnuusl u3Hu, Daphnia longispina, runoresa «penpoayKTHBHON LEHBD).

Corresponding Member V. P. Semenchenko
Scientific and Practical Center for Bioresources of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

RATIO BETWEEN THE SURVIVAL AND FECUNDITY IN THE COHORTS
OF DAPHNIA LONGISPINA (CLADOCERA) UNDER DIFFERENT TROPHIC CONDITIONS

The survival and fecundity of Daphnia longispina were studied in life-table experiments under different Chlorella sp.
concentrations (0.08, 0.18 and 0.36 mg/L). The survivorship-weighted fecundity decreased at low concentration of food, but
two or more maxima were found at higher concentrations. The “reproductive cost” hypothesis was tested using the data of
life-table experiments. It was shown that this hypothesis is confirmed only for low food concentration.

Keywords: life-table, Daphnia longispina, “reproductive cost” hypothesis.

B. B. Be:xxnosenn

Hayuno-npaxmuueckuii yenmp HAH Benapycu no buopecypcam, Munck, Pecnyonuka Benapyce

BJIMUSHUE MOBBIINEHUSA TEMITEPATYPBI HA COCTOAHUE NONYJAIINNA
PEJIMKTOBOI'O PAYKA LIMNOCALANUS MACRURUS SARS B ME3OTPO®HOM O3EPE

(Ilpeocmasneno unenom-koppecnondenmom B. I1. Cemenuenxo)

BHCpBLIe IIPpUBEACHBI JaHHBIC O BJIIMSAHUN BBICOKOH JIETHEH TEMIICPATYPbl HA COCTOAHUC MOMYJISINUU PEAKOTO U OXpaH -
CMOT'0 BHaA — peHHKTOBOfI KaJJaHOUTHOHM KOIIeTIO/IbI Limnocalanus macrurus. HOKaSaHO, YTO IOBBIIICHHUC HOBerHOCTHOﬁ
TEMIICPATYPbI BEACT K MaICHUIO KOHIICHTPALlUX KUCJI0POJAa B TMITIOJIMMHHUOHE B CpCHHe-FHy6OKI/IX 0o3€epax Eenapycn M Karta-
CTpO(I)I/I‘IBCKI/I CHHMIKACT YUCJICHHOCTD PEJIMKTA, YTO MOXKET MNPUBECTH K €0 IMOJTHOMY BBIMUPAHUTO.

Knrouesuvie cnosa: TEMIICpaTypa, peJIUKT, 03€pO, KOHIIEHTPpA 11 KUCI0pOJaa, IJIOTHOCTb.



V. V. Vezhnavets

Scientific and Practical Center for Bioresources of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

INFLUENCE OF A TEMPERATURE INCREASE ON THE CONDITION OF THE RELIC CRUSTACEAN
LIMNOCALANUS MACRURUS SARS POPULATION IN A MESOTROPHIC LAKE

(Communicated by Corresponding Member V. P. Semenchenko)

The data on the influence of a high summer temperature on the condition of the population of a rare and protected species —
a relic calanoid copepod Limnocalanus macrurus are presented for the first time. It is shown that an increase in surface tem-
perature leads to a decrease in oxygen concentration in the hypolimnion in medium-deep lakes of Belarus and catastrophi-
cally reduces the density of the relict, which can lead to its complete extinction.

Keywords: temperature, relict, lake, oxygen concentration, density.

T. A. Innunuyk, JI. H. Banentosuy, M. A. Tutok, 4ieH-koppecnonent J. U. Kosomuen
Hnemumym muxpoouonoeuu HAH Benapycu, Munck, Pecnybnuka Benapyco

OCOBEHHOCTH MOJIEKYJIAIPHO-TEHETUYECKOM OPTAHU3AIIUU ®ATA PF-10

B pesynpraTte aHanu3a NOTHON HYKJICOTHIHOH mocienoBarensHocTH OakTepuodara Pf-10, Bxonsmero B coctas duore-
crunuaa «MynpTudary, ycTaHOBICHO, 4TO €r0 I'CHOM SIBJISIETCS YHUKaJIbHBIM M cocTOUT u3 pparmenta JTHK dara mupoko-
ro kpyra xossieB Phi-S1, B mpenemax KOTOpPOTro JIOKaJIM30BaHbI JCTCPMUHAHTHI, OMPEACIAIONINEC CHHTE3 PaHHUX OEIKOB,
u pparmenta JJHK ¢ara y3xoro kpyra xo3seB philBB-PF7A, conepxatiero ressl, I6TEpPMUHUPYIOLINE CHHTE3 MTO3IHUX OeI-
kOB. Hu3Kast rOMOJIOT st OT/ICNBHBIX ICHETHYECKUX JETCPMHHAHT M KOJAUPYEMbIX HMH aMUHOKHCIOTHBIX MOCIEI0BATEIBHO-
cTeil (B 4aCTHOCTH, T'€HOB, OIPECIISAIONINX CUHTE3 OEIKOB 0TPOCTKa) ¢ TakoBbIMHU (aros Phi-S1 unu philBB-PF7A cBune-
TEIBCTBYET O MYTALIMOHHBIX H3MECHEHUSIX, BOSHUKIINX B MpoLEcce CTaHOBIeHU (arooro reaoma Pf-10 u cnocoOHBIX mo-
BJIMATH Ha €r0 )KU3HCHHO BayKHbIC (QyHKIIUH.

Kniouesvle crosa: OTKphITasi paMKa CYNTBHIBAHUS, FeHOM, OakTepuodar, Pseudomonas.

T. A. Pilipchuk, L. N. Valentovich, M. A. Titok, Corresponding Member E. I. Kolomiets

Institute of Microbiology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
PECULIARITIES OF MOLECULAR-GENETIC STRUCTURE OF PHAGE PF-10

The analysis of a full nucleotide sequence of bacteriophage Pf-10 as a key constituent of biopesticide “Multiphage” has
revealed that its unique genome is composed of a DNA fragment of broad range host phage Phi-S1, where the determinants
governing the synthesis of early proteins are localized, and of the DNA fragment of narrow range host phage philBB-PF7A
containing the genes responsible for the synthesis of late proteins. Low homology of individual genetic determinants and
encoded amino acid sequences (namely, the genes determining the synthesis of tail proteins) with those of phages Phi-S1 or
philBB-PF7A evidences the mutations that emerge in the course of the phage Pf-10 genome formation and are capable to
affect its vital important functions.

Keywords: open reading frame, genome, bacteriophage, Pseudomonas.

JI. H. HukonaeBu4, wieH-koppecnonaest U. B. 3anyuxuii, U. B. PynenkoBa

Huemumym pusuonoeuu HAH Benapycu, Munck, Pecnyoauxa Berapyce

HOBBIE IOAXO/1bl B JUATHOCTHUKE OITYXOJIEMA TOJICTOM KUIIKHA
O KPUTEPHUIO JHK-IIVIOUJHOCTHU

MeToznoM npoTouHoi nuToMeTpun u3ydena JJHK-mion1HOCTh 1 MONEKYIISIPHO-OMOIOrHYeCKHe XapaKTePUCTUKH ajie-
HOKapIIMHOM CUTMOBHAHOM KMIIKHU. Y 71 % manueHTOB BBISABIEHBI AMIIOUJHBIE, a ¥ 29 % — aHEYIUIOMJHBIE OMYyXOJH.
B nunnonaHOM BapHaHTE ONMYXOJIM IPU pacHpeesieHUH KJIETOK M0 CTaJusM KJIETOYHOIO IIMKJA BBISBICHBI JOCTOBEPHBIE
pasnuuus B cofiepikanuu kietok B G,/ G, u S pazax KICTOYHOro NKKIA 110 CPABHCHUIO C AHEYTUIOMIHBIM BAPHAHTOM OITy-
xonu. Habmonaercs nosbiennas JJHK — cunretnyeckas u nponudpepaTHBHAsS aKTHBHOCTD OITYXOJICBBIX KJIETOK IO CpaBHe-
HUIO C TIALIMEHTAaMH MTPH aHEYyIJIOWTHOM MpoQuiie OnyXxoiau. Y MalueHTOB ¢ AUIIOUIHBIM MPOQHIEM OMyXO0JIH KOJHIECTBO
KJIEeTOK B S ¢a3ze B 5 pa3 Oouibliie, HeXelln y OOJIBHBIX C aHEYTJIOWAHBIM BAPHAHTOM OMYXOJIH. MOXHO TPEINOTI0KUTh, YTO
y OOJIBHBIX aHEYTUIONTHBIM PAKOM CUTMOBH/IHOM KHIIKH YaCTOTa PEIMINBOB OyeT BhIIIE, @ BLDKUBAEGMOCTh HHIKE, YeM MPH
JIUIUTON THOM TIPOQHIIEe Oy XOJIH.

Kniouesvie ciosa: mpoTOUHAs TUTOMETPHUSL, OITYXOJIM TOJCTOM KHIIKH, IIOUAHOCTh KIETOK.



L. N. Nikolaevich, Corresponding Member I. V. Zalutsky, I. V. Rudenkova

Institute of Physiology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

NEW APPROACHES TO THE DIAGNOSIS OF SIGMOID COLON CANCER OF PATIENTS WITH
COLORECTAL CANCER BY THE DNA-PLOIDY CRITERION

The DNA ploidy and molecular biological characteristics of adenocarcinoma of sigmoid colon by flow cytometry were
studied. In 71 % of the patients, diploid was detected and in 29 % of the patients — aneuploid tumors. In the diploid tumor
profile in the distribution of cell cycle phases, significant differences are revealed in the content of cells in G/ G, and S phases
of the cell cycle, as compared to the aneuploid tumor profile. There is the increased DNA — the synthetic and proliferative
activity of tumor cells compared to patients with the aneuploid tumor profile. Patients with the diploid tumor profile have a
number of cells in the S phase 5 times more than in patients with the aneuploid tumor profile. It may be assumed that in
patients with aneuploid sigmoid cancer, the recurrence rate is higher and the survival rate is lower than in those with the
diploid tumor profile.

Keywords: flow cytometry, colon tumor, cell ploidy.
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OLEHKA BJIUSAHUA PAJIOHA HA PAAUAIIMOHHY O OBCTAHOBKY
B PECITYBJIMKE BEJIAPYCH

[IpuBoauTcs aHamu3 pagualMoHHOH o0cTaHoBKY B PecriyOnuke benapyck, 00yciioBieHHON 4epHOOBUIBLCKUMH BbITIA Ie-
HUSIMH U pajioHoM. [TokazaHo, 4yTo mpu paccMoTpeHuH 3 (GEeKTOB BO3/ICHCTBUSI HOHU3UPYIOLIEr0 N3IYyUSHHs HA HacelIeHUe
ClIe/lyeT YUYUTHIBATh HE TOJIBKO YePHOOBUIBCKHE BBINTAJICHNUS, HO U JIPyT'He HCTOYHHUKH, B TIEPBYIO Ouepesb, paaoH. [loka3ana
HEPaBHOMEPHOCTb paclpeleleHus 103 OT pajioHa 1o Tepputopun bemapycu, a Takxke onpeznensioliee BIUSHUE PajoHa Ha
pannanoHHy0 00CTaHOBKY B OOJBIINHCTBE aJMHHHUCTPATUBHBIX PAailOHOB CTpaHbl, 0COOCHHO 3a MpPEAeIaMU TEPPUTOPUH
CHJIBHOTO 3arpsi3HEHUS Y4epPHOOBLILCKUME pauoHyKiIuamMu. ClenaH BEIBOJ O HEOOXOAMMOCTH 00513aTeJIEHOTO y4eTa pasio-
Ha [PU MCCIIeIOBAHUH MEHKO-ONOJIOTHYECKHUX MOCIEACTBHH 00yYeH s OT TEXHOTEHHBIX ¥ IPUPOIHBIX HCTOYHUKOB.

Kniouegvie crosa: panoH, o0beMHast akTHBHOCTh PaJIOHA, PaJIOHOBBII puck, aBapus Ha YADC, nesuii-137, no3a obmyueHust
YeJI0BeKa, KaTajor 03 00IyYeHHs.

I. A. Cheshik!, L. A. Chunikhin', D. N. Drozdov?, N. G. Vlasova’, Academician A. K. Karabanov*

!Institute of Radiobiology of the National Academy of Sciences of Belarus, Gomel, Republic of Belarus
’Francisk Skorina Gomel State University, Gomel, Republic of Belarus
SRepublican Scientific Center for Radiation Medicine and Human Ecology, Gomel, Republic of Belarus
*Institute for Nature Management of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

ASSESSMENT OF THE RADON INFLUENCE ON THE RADIATION SITUATION
IN THE REPUBLIC OF BELARUS

The change in the radiation situation in the territory of Belarus has been assessed. It was shown that the radiation dose
values connected with the Chernobyl accident were decreased and the relative value of the radon factor was increased. It was
shown that these radiation factors have different trends in the territory of the Republic. There is a large irregular radon distri-
bution in the territory of Belarus. The difference of the radon dose values in many regions of Belarus was more than in the
absolute value of the Chernobyl caesium-137 dose. It is necessary that the radon influence on people must be taken into ac-
count in the studies of biological and medical effects of radiation.

Keywords: radon, radon risk, radon volume activity, Chernobyl accident, caesium-137, dose irradiation.



V. 1. Baikov, A. D. Chorny

A. V. Luikov Heat and Mass Transfer Institute of the National Academy of Sciences of Belarus,
Minsk, Republic of Belarus

CAPTURING A VISCOPLASTIC LIQUID BY A MOVING VERTICAL PLATE

(Communicated by Academician O. G. Penyazkov)

The liquid capture by a moving surface is the most widespread process in chemical engineering along with calendaring,
extrusion moulding, pouring, and pressure moulding. The theoretical analysis of the medium capture by a moving surface,
which allows revealing the fundamental physical principles and mechanisms of the process over the entire withdrawal speed
range realized in practice, was performed for Newtonian, non-Newtonian, and viscoplastic liquids. However, such an analysis
of the withdrawal of viscoplastic liquids with a finite yield was not made because of the features of these liquids. Shear flow of
viscoplastic liquid is possible only after the stress exceeds its yield. This fact causes serious mathematical difficulties in stating
and solving the problem. In the proposed work, such a theory is being developed for viscoplastic liquids.

Keywords: viscoplastic liquid, liquid withdrawal velocity, liquid layer width, static and dynamic menisci.

B. U. Bbaiikos, A. JI. YopHblii

Hnemumym menno- u maccoobmena um. A. Y. Jlvikosa HAH berapycu, Munck, Pecnybnuka Berapyce
VBJIEUEHME BSI3KOIJIACTHYECKOM )KUJIKOCTH JIBUXKYIIENCS BEPTUKAJBHO IIJIACTHHOM
(Ilpeocmasaeno axademuxom O. I Ilensazvkoguim)

3axBar KHUJIKOCTU I[BI/I)KyI_HCI;'ICH TIOBEPXHOCTLHIO SABJISACTCA Hanboee paCHpOCTpaHéHHHM poueccoM B XUMHUYECKOH TEXHO-
JIOTUM HapsAdy € KaJlaHAPOBaHUEM, SKCTPY3HOHHLIM (bOpMOBaHI/IeM, 33.J'[I/IBKOI71, (I)OpMOBaHI/IeM o1 1aBJICHUEM. TeOpeTI/I'{eCKI/Iﬁ
aHaJiu3 yBJICHUCHUS CPEAbL I[BH)KyH.[efICH TMOBEPXHOCTLIO, HO3BOJ'I${IOH.[€I71 BCKPBITb OCHOBHBIC (bI/I?,I/I‘-IeCKI/Ie NPUHIUIBI U MEXa-
HU3MBI IIpoHecca BO BCEM AHaria3oHe CKOpOCTefI U3BJICYCHUS, pCAJIM3YEMOM Ha MPAKTUKE, ObLT TMPOBEACH JI1 HBIOTOHOBCKUX,
HeJ'IPIHefIHOBHSKPIX, BA3SKOIUIACTHUYHBIX )KI/IHKOCTeﬁ. OZ[HaKO TaKoW aHajiu3 10 YBJICUHCHUIO BS3KOIUIACTUYHBIX )KI/II[KOCTeﬁ, 00-
JIaJar0MUX KOHCYHBIM ITPEIACIOM TEKYYCCTU, IIPOBEAEH HE OBLT B Cuiy CHeHI/I(I)I/I‘IeCKI/IX 0COOEHHOCTEH ATHX JKHAJIKOCTEH. I[J'If{
BSI3KOTUTACTUYHOM JKUAKOCTH CABUT'OBOC TECUCHUE BO3MOXKHO JIMIIb MOCJIE TOT'O KaK HANPSAXKECHUE MPEBBICUT MPEAECIT TEKYUECTH.
HaHHOG 00CTOSATEILCTBO BHOCHT CEPHE3HBIC MATEMATHICCKUE TPYAHOCTH IPHU MOCTAHOBKE U PEIICHUU 3aa4u. B npez[naraeMoﬁ
pa60Te TaKass TEOpUs pa3BUBACTCA JI BASKOIUIACTUIHBIX )KI/IZ[KOCTGI;'I.

Kniouegvle cosa: BI3KOTUTACTUYECKIE KUAKOCTHU, CKOPOCTDH U3BJICUCHUS )KUAKOCTH, HIMPUHA CJI0s XKUJIKOCTHU, CTATUICCKUE
U TUHAMHUYCCKHUE MCHHUCKHU.

Ynen-koppecnonaent B. M. Aprembes, A. O. Haymos, JI. JI. Koxan
Hnemumym npuxnaonou pusuxu HAH Benapycu, Munck, Pecnybnuxa benapyco

PEKYPPEHTHA Sl TUMHEMHA SI ®UJIBTPALIUS CTTYUAVMHBIX
MOCJEJAOBATEJIBbHOCTEN METOJOM HAUMEHBIIINX KBAJIPATOB
C PET'YJSPU3AIIMEN PELIEHUS

[pu BBICOKOI pazmMepHOCTH 3aa4n GUIbTp KanMaHa CTaHOBHTCS TPYAHOPEAIN3yeMBIM B peallbHOM MacITabe BpeMe-
HU H3-3a OOJBIINX BEIYUCINTENBHBIX 3aTpaT. B KauecTBe aabTepHATHBE PACCMOTPEHA METOANKA CHHTE3a (PUIBTPa Ha OCHO-
BE PEKYPPEHTHOIO METO/1a HAMMEHBIINX KBaJpaTOB C peryispusanueii pemenus. Meronuka JaeT BO3MOKHOCTb COKPATUTh
BEIUUCIIUTENFHBIE 3aTPATHI, OTHAKO IIPH 3TOM BO3pacTaeT AUCIepCHs OMHO0K GpuiasTpanun. Ha mpumMepe mokxasaHa CTeNeHb
9TOTO YBEJIWYCHNUS U AaHBI PEKOMEHIAIINHU 110 BBIOOPY BEJIMIMHBI KOI(QGUIIHEHTA PeTyIsIpH3aIHH.

Kniouesvie cnosa: GUIIBTpaIyis, METO]] HANMEHBIINX KBaPaTOB, PETyIIspU3ALUL.

Corresponding Member V. M. Artemiev, A. O. Naumov, L. L. Kokhan

Institute of Applied Physics of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

RECURSIVE LINEAR FILTERING OF RANDOM SEQUENCES USING THE LEAST SQUARES METHOD
WITH SOLUTION REGULARIZATION

When the dimension of the problem is high, the Kalman filter becomes difficult to realize in real time due to computational
costs. Alternatively, the technique of synthesis of the filter on the basis of the recursive least squares method with solution
regularization is considered. The technique allows reducing the computational costs, but it increases the variance of the
filtering error. By the example, the extent of this increase is shown and the recommendations for selection of the regularization
coefficient are given.

Keywords: filtering, least squares method, regularization.
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INPAMOE UHTET'PUPOBAHUE YPABHEHUS TEIIJIOIIPOBOJHOCTH
JJIA HOJTYOI'PAHUYEHHOI'O ITIPOCTPAHCTBA

(Ilpedocmasaeno axademuxom O. I [lens3vK0661Mm)

BriepBbie Ha OCHOBE NMPSMOTrO HHTETPUPOBAHUS 0OOOIICHHOIO YPaBHEHHS IEPEHOCA B MOJIYOrPAHHYCHHBIE TIPOCTPaH-
CTBa IMOJYYEHBI MOCIEA0BATECIBHOCTH U3 MHTEIPAJIbHBIX TOXJICCTBEHHBIX PAaBEHCTB, KOTOPHIE YUHUTHIBAIOT OCOOCHHOCTH
nudGepeHNanbHOrO yPaBHEHHU M TPAHUYHBIC YCIOBUS. DTO MO3BOJIHIIO HA OCHOBE CTEHEHHbIX MOJMHOMOB C 9KCIOHEHIIU-
QJIBHBIM COMHOXXUTEJIEM IIOCTPOUTH € BBICOKOH CXOAMMOCTBIO NPUOJIMKEHHBIE pemeHus. [IorpeHocTs s MUPOKoit 00-
JIACTH MAPaMETPOB COCTABIISIET COTHIC-THICSYHbIC JIOJIM MPOLICHTA.

Kniouesvie crosa: ypaBHEHUE TEILIONPOBOAHOCTH, HHTETPAJIbHbIE IPE0OPa30BaHUs, TOKACCTBEHHbIE PABEHCTBA, MPHU-
OJIMKEHHOE PelIeHHE.

V. A. Kot
A. V. Luikov Heat and Mass Transfer Institute of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

DIRECT INTEGRATION OF THE HEAT CONDUCTION EQUATION FOR A SEMI-BOUNDED SPACE
(Communicated by O. G. Penyazkov)

On the basis of direct integration of the generalized equation of heat transfer in a semi-bounded space, the sequences of
identical integral equalities defining the features of a differential equation and boundary conditions were obtained for the first
time. On the basis of power polynomials with an exponential factor, this made it possible to construct approximate solutions
with high convergence. The error in determining parameters over a wide range is hundredths and thousandths of a percent.

Keywords: heat-conduction equation, integral transformation, identical equalities, approximate solution, convergence.

H. B. Bapyiaun'?
Benopyccras eocyoapcmeennas cenvckoxossticmeennasn akaoemus, Iopku, Pecnybnuxa benapyco

OBHAPYKEHUE BHEHTHUX ITOJJOCHEHU®UYECKHUX ITPU3HAKOB
B CTPOEHHMHU IMTPOU3BOJHBIX KOPUYMA JINYNHOK
N MOJIOAU CTEPIAAN ACIPENSER RUTHENUS

(Ilpeocmasneno axaoemurxom M. I1. [lletixo)

B TEXHOJIOIMH MKOPHON aKBAKYJIBTYPBI HCIOIB3YIOTCS TOJIBKO CAMKH, & CAMIIbI JTOJKHBI BRIOPAKOBBIBATHCS KAK MOKHO
panbie. CUUTaeTCs, 4YTO OCETPOBBIC PHIOBI HE UMCIOT SPKO BBIPAKCHHBIX BHEIIHUX MOP(HOIOrHYECKUX MOJOBBIX OTINYHM.
ITo nmpuYHHE TEMHONH OKPAaCKH OOJBIIMHCTBA OCETPOBBIX, paHee ObLI HE 3aMEUCH BHEIIHHH MOpP(ONOrHYecKuil mpu3HaK,
cTpoeHHe M (opMa KOTOPOro 3aBUCHUT OT nouia. Llenb paboThl — HCCIea0BaTh MOP(HOIOrHYECKOE CTPOCHHUE TIPOU3BOIHBIX
KOpHyMa (CIIHHHBIX KOCTHBIX IIACTHHOK) CTEPIISAN PAa3IHYHbIX BO3PACTOB U BBISIBUTH 3aBUCHMOCTH HX CTPOCHUS OT IOJIA.
OOBEKT HCCIeJOBAHUS — PEMOHTHO-MATOYHOE CTAZ0 CTEPIISIN BOJDKCKOH NOMysiuu Acipenser ruthenus B BO3pacTe Tpex
JIET C TOHAIaMH BTOPOH CTaJIMH 3PEJIOCTH, a TAKKE FO/I0BAIAsk MOJIOJb U TPEXMeCYHas JTMYMHKA CTEPIIsiAn. BoipamuBanue
OCYIIECTBIISIIOCH B YCJIIOBHSIX YCTAHOBKH 3aMKHYTOT'O BOZOCHAOXEHUS IIPH cpeHell TeMmieparype Boabl 16 + 2 °C. 3umoBka
HE MCIOJIb30BaIach. BriepBble B MPAKTHKE HXTHOJIOTHH U AKBAKYJIBTYPhl YCTAHOBIICHO, YTO CIIMHHBIC KOCTHBIC MJIACTHHKH
CO3pEBAIOLICH CTEPIISIH UMCIOT IOCTOBEPHBIC MOP(OJIOrHYECKHUE OTINYHS, KOTOPbIC 3aBUCAT OT mosna. J{Jst oeHkn Mopdo-
JIOTUYECKOT0 CTPOCHUS CIIMHHBIX KOCTHBIX MJIACTHHOK IPEUIaraeTcs ONpeNelsiTh BE IPYIIIbI 0Ka3aTelel, XapakTepu3sy-
10IUX (POPMY CIIMHHBIX KOCTHBIX IJIACTHHOK, a TAKXKE CTPOCHHE HX 3y6110B. ONpeaenin, 4To y CaMI[OB CTEPJIsAN CIIMHHbIC
KOCTHbIC IUIACTUHKHU OOJiee BBITSHYTHI B LIMPHHY U MMEIOT OoJjiee CIUIIOIICHHY0 (opmy. CIMHHbBIE KOCTHBIC IJIACTHHKH
CaMIIOB TaKKe UMEIOT OoJiee JUIMHHBIC M 3a0CTPEHHBIC 3yOLIbl, KOJIMYECTBO KOTOPBIX 00JIbLIC YeM Y caMoK. BriepBbie 0OHa-
PYKEHO, YTO YCTAaHOBJICHHbBIC 3aKOHOMEPHOCTH B CTPOCHHM CIIMHHBIX KOCTHBIX IUTACTHH CTEPISAN COXPAHSIOTCS TaKKe
Yy MOJIOIM CTEPIISAIN cpeaneit nmuHoi 24,8 & 1,5 cM u y THUHHOK cTepnsian cpeane anunoi 70,3 + 3,6 mm. Hamu pe3ynbra-
TBI CO3/IAI0T METO/OJIOTHYECKHE OCHOBBI MUPOBOH MPAKTHKH aKBAaKyJIBTYpPbI Ul pa3pabOTKK CHCTEM paHHEil H cBepXpaH-
Hell MPHKU3HEHHOI HACHTU(UKALIMH [10J1a BCEX NpecTaBuTelel cemeiicTBa Acipenseridae, B TOM YUCIIe HA pAHHUX CTaU-
SIX OHTOTCHE3a.

Kunioueswie cnosa: crepnsiiib, Acipenser ruthenus, ycTaHOBKa 3aMKHYTOT'0 BOJOCHAO)XCHUS, ONPEICICHHUE 110J1a, BHELI-
HU# MOP(OIOrnYecKHii PU3HAK, CITUHHBIC KOCTHBIC MJIACTHHKH.
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DETECTION OF THE EXTERNAL SEX SPECIFIC FEATURES IN THE STRUCTURE OF CORIUM
DERIVATIVES OF LARVAE AND JUVENILES OF STERLET ACIPENSER RUTHENUS

(Communicated by Academician 1. P. Sheyko)

Only females are used in technology of caviar aquaculture, and the males shall be rejected as soon as possible. It is
believed that sturgeons have no clearly defined external morphological sex character. Because of the dark color of most
sturgeons, the external morphological character, the structure and form of which are sex-dependent, have not been noticed
earlier. The aim of our work was to study the morphological structure of the derivatives of the corium (dorsal scutes) of
different-age sterlet and to identify its sex-dependent structure. The object of this study was the broodstock of 3-year sterlet of
the Volga population, with the gonads of the second stage of maturity, as well as the three-month larva and year-old juvenile
sterlet. Cultivation was carried out in the re-circulating aquaculture system at an average water temperature of 16 + 2 °C.
Wintering was not used. We were the first in the practice of ichthyology and aquaculture who found that dorsal scutes of
sterlet maturing had significant sex-dependent morphological differences. To assess the morphological structure of the dorsal





