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VIK 517.538.52+517.538.53+517.518.84

A. I1. CTAPOBOHTOB, E. I. KEUKO

OB DKCTPEMAJILHOM CBOMCTBE AIIIMTPOKCUMA LI DPMUTA-TIAJIE
SKCIOHEHIUAJIBHBIX ®@YHKLUIA

(Ilpeocmasneno unenom-koppecnondenmom B. B. I'opoxosuxom)

Tomenvckuii 2ocyoapcmeennwiil ynusepcumem um. @. Cxopunsl, ['omens, benapyce
apsvoitov@gmail.com; ekechko@gmail.com

B pabGoTte u3ywaroTcs sKCTpeMajbHBIE CBOMcTBa ammpokcumanuil Dpmuta—Ilage I Tuma st cMCTeMbl SKCIOHEHT
{e}"”z}ll‘po C MPOU3BOJIBHBIMH PA3JTHYHBIMU JCUCTBUTCIBHBIMU U KOMIUICKCHBIMHU MOKA3aTEISAIMU A, Ay, ..., A;. JloKa3aH-
HbIE TEOPEMBI JIOTIOJIHAIOT U3BeCTHbIe pe3ynbrarsl 1. bopseiina, ®. Bunonckoro, K. JIpusep.

Kniouegvle cnosa: cuctemMa SKCIIOHEHT, MHOTOWIEHBI DPMUTA, almpokcuManuu Dpmuta—Ilajge, acuMITOTHKa OCTaTO4-
HOTO 4JICHA.

A. P. STAROVOITOV, A. P. KECHKO
EXTREMAL PROPERTY OF THE HERMITE-PADE APPROXIMATIONS OF EXPONENTIAL FUNCTIONS

Francisk Skorina Gomel State University, Gomel, Belarus
apsvoitov@gmail.com; ekechko@gmail.com

In this article we study the extremal properties of the Hermite—Padé approximations of type I for the exponential system
{ek” Z}II‘,=0 with different arbitrary real and complexes Ag, Aq,..., Ax. The theorems proved complement the known results of
P. Borwein, F. Wielonsky, K. Driver.

Keywords: exponential system, Hermite polynomials, Hermite—Padé approximation, asymptotic of the remainder term.

VIK 512.554.32

T. C. BYCEJL, 1. JI. CYIIPYHEHKO

BJIOYHAS CTPYKTYPA OBPA30OB PEI'YJIAPHBIX YHUIIOTEHTHBIX 9JIEMEHTOB
N3 NOJACUCTEMHBIX HOAI'PYIIII TUIIA C,
B HEIPUBOJUMBbIX IPEJCTABJIEHUAX I'PYIIII TUIIA C
C JIOKAJIBHO MAJIBIMHU CTAPIINMHU BECAMMU

(Ilpeocmasneno akademuxom B. U. Hnuesckum)

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

IIpu p > 11 onncana 6i109HAsA CTPYKTYpa 00pa30B PETyNSIPHBIX YHUIOTCHTHBIX JJIEMEHTOB U3 TTOJCUCTEMHBIX MOATPYIIT
tuna C, B HENPUBOAUMBIX TPEACTaBICHUAX Tpynn Tuna C, B XapaKTEPUCTUKE p € JIOKAJILHO MaJIbIMU CTApIIMMK BECAMH.
OTH pe3yabTaThl MOTYT OBITH MCIIOIB30BAHEI IS M3yUCHHS MOBEICHHS YHUIIOTEHTHBIX 3JIEMEHTOB B MOIYJISIPHBIX ITpE]-
CTaBJICHUSX MPOCTHIX alNredpanuecKuX TPy U paclio3HaBaHUS MPECTABICHUN U THHEHHBIX TPy

Kniouegvie cnosa: yHUTIOTEHTHBIE IIEMEHTBI, pa3MepHocTH 0110k0B JKopziaHa, peicTaBlIeHH s CHMIIIEKTHYECKUX TPyYIIIL.

T.S. BUSEL, I. D. SUPRUNENKO

THE JORDAN BLOCK STRUCTURE OF IMAGES OF REGULAR UNIPOTENT ELEMENTS
FROM SUBSYSTEM SUBGROUPS OF TYPE C, IN IRREDUCIBLE REPRESENTATIONS OF GROUPS
OF TYPE C, WITH LOCALLY SMALL HIGHEST WEIGHTS

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

The Jordan block structure of images of regular unipotent elements from subsystem subgroups of type C, in irreducible
representations of groups of type C, in characteristic p > 11 with locally small highest weights is determined. These results can
be applied for investigating the behaviour of unipotent elements in modular representations of simple algebraic groups and rec-
ognizing representations and linear groups.

Keywords: unipotent elements, Jordan block sizes, representations of symplectic groups.



VIIK 517.518.126
M. JI. TOJIBJIMAH, T1. IT. 34ABPEHKO?

TEOPEMbI Ob UHTET'PUPYEMOCTH ITPOU3BEJIEHUI ®YHKIIUIA
JIJISI UHTET' PAJIA KYPHBEMJISA-XEHCTOKA

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

! Poccuiickuii ynusepcumem opyactur napodos, Mockea, Poccus
seulydia@yandex.ru
2Benopyccruii zocydapcmeennviii ynusepcumem, Munck, berapyco
zabreiko@mail .ru

B coobuiennu u3y4aercsi BONpoc 00 HHTErPUPYEMOCTH MPOU3BeIeHNs QyHKINHN it nHTerpanioB Kypuseiins—XeHcTo-
ka. KitaccuueckuM yTBep K A€HUEM 3/1eCh SIBIISIETCS TeopeMa 00 HHTETpHPYSMOCTH IIPOU3BEACHHS HHTEr pupyeMoit QyHKIIH
1 QyHKIMY OrpaHUYCHHON Bapuanuy. [IpuBoguTCs HECKONbKO OoJee 00IMMX yTBEPKACHUN 11T GyHKINH, OAHA U3 KOTOPBIX
UMeeT IIepBO0OPa3HYI0, yIOBICTBOPSIOLY 0 0OBIYHOMY HJIM 0000IICHHOMY yCIIOBHIO ['enbaepa ¢ noka3aTesneM o Uik MOY-
neM ¢, a BTopas — caMa yJOBJIETBOPSIET OOBITHOMY HIIH 0000IIEHHOMY YCIOBHIO ['ebaepa, COOTBETCTBEHHO € IOKa3aTelleM
B utu MoyieM y, pudem o, + B> 1w Gyskuus £ 2G()\y(f) HHTErpupyeMa B OKPECTHOCTH HYJIs1. AHATOTHUHbBIEC yTBEPIK Ie-
HUsl YCTaHOBJICHBI M JUIsT PYHKIUH ¢ OrpaHHYCHHBIMH BapHalusiMu B cMbicie Bunepa, flura, Yorepmana u [llpama.

Karouesvie cnosa: narerpansl Pumana, Jlebera, Kyprseiins—XeHnctoka; narerpan Pumana—Crunbsrbeca; QyHKIIHH Orpa-
HUUYCHHOW BapHanuu; 0000IIeHHbIe BapHaluu QyHKIIHIHA.

M. L. GOLDMAN', P. P. ZABREIKO?
KURZWEIL-HENSTOCK INTEGRABILITY OF THE PRODUCT OF INTEGRABLE FUNCTIONS

!Peoples’ Friendship University of Russia, Moscow, Russia
seulydia@yandex.ru
2Belarussian State University, Minsk, Belarus
zabreiko@mail.ru

The article deals with the problem of integrability of the product of integrable functions in the Kurzweil-Henstock sense.
The classical theorem states here that the product of an integrable function and a function of bounded variation is also inte-
grable. In the article it is proved that the product of a function with the primitive satisfying the Holder condition with the ex-
ponent o or with the module ¢ and a function satisfying the Holder condition with the exponent 3 or with the module v such
that o + B > 1 or £ 2p(f)y(?) is integrable. Similar results for functions with generalized (Winer, Young, Waterman, Schramm)
bounded variations are stated.

Keywords: Riemann, Lebesgue, Kurzweil-Henstock integrals, Riemann—Stiltjes integral, functions of bounded variation,
generalized variations of functions.

VIK 517.926.4

E. A. BAPABAHOB, A. C. BOUJIEJTEBUY

CIIEKTPbI BEPXHUX YACTOT CEPTEEBA HYJIEHN U 3HAKOB
JUHEHHBIX TU®PEPEHIIUAJIBLHBIX YPABHEHU

(Ilpeocmasnero akademuxom H. A. H30606v1m)

Unemumym mamemamuxu HAH Benapycu, Munck, benapyco
bar@im.bas-net.by, voidelevich@gmail.com

Jloka3aHo, 9TO CHEKTPHI BEPXHUX XapPaKTEPUCTUIECKHUX YaCTOT HyJIEH U 3HAKOB (HAa3bIBAEMBIX TAK)KE BEPXHUMH 4acTO-
tamu Cepreesa) JTMHEHHOT0 AU HEepeHIINATBHOTO yPaBHEHU S TTOPSI/IKA BBIIIE ABYX SBISIOTCS CYCIHHCKUMH MHOXKECTBAMU
HEOTPULATETbHON MOIYOCH PACHIMPEHHON YNCIIOBOW MPsMON. B mpeanonoxkeHun, 4To CeKTphl COAep:KaT TOUKY HYIIb, 110~
ITydeHo oOpalleHne ITOT0 yTBep K IeHN . Jloka3aHo TakxKe, ITO BEpXHHE 4acTOThl CepreeBa HyIIei 1 3HAKOB, pacCMaTpUBae-
Mble KaK ()yHKIIMM HAa4aJIbHOTO BEKTOPA PEIICHU S, ABIAIOTCA QYHKLIUAMH TPETHETO U BTOPOro O3POBCKUX KIIACCOB COOTBET-
CTBEHHO.

Kntouesvie cnosa: nuneitnoe nuddepenuanbHoe ypaBHEHHE, BEPXHSSA XapaKTepUCTUIECKash YacTOTa HyNeH, BEepXHSS
XapaKTepUCcTUYeCKas 4acTOTa 3HAKOB, KJacchl bapa.



E. A. BARABANOV, A. S. VAIDZELEVICH

SPECTRA OF THE UPPER SERGEEV FREQUENCIES OF ZEROS AND SIGNS
OF LINEAR DIFFERENTIAL EQUATIONS

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
bar@im.bas-net.by, voidelevich@gmail.com

It is proved that the spectra of the upper characteristic frequency of zeros and the frequency of signs (also called as the
upper Sergeev frequencies) of the linear differential equations are the Suslin sets of the nonnegative semi-axis of the extended
number straight line. The inverse claim is obtained under the assumption that the spectra contain zero. It is also proved that
the upper Sergeev frequency of zeros and the frequency of signs, considered as the functions of initial values, are the func-
tions of the third and second Baire classes, respectively.

Keywords: linear differential equation, upper characteristic frequency of zeros, upper characteristic frequency of signs,
Baire classes.
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Axademux B. C. BYPAKOB, B. B. KHPHC, H. B. TAPACEHKO

HNPUMEHEHUE JIABEPHOM ATOMHO-3MUCCHUOHHOMN CHEKTPOCKOIIUA
JJIs1 AHAJIN3A HEMEHTA

Hnuemumym ¢usuxu um. b. U. Cmenanosa HAH Benapycu, Munck, Beaapyce
burakov.victor@gmail.com; yavasya@yandex.ru, tarasenko@ifanbel.bas-net.by

Jla3epHblii aTOMHO-3MHUCCUOHHBIN CIIEKTPAIbHBIM aHAJIN3 IPUMEHEH I SKCIPECCHOIO ONPEAENIEHNs] OCHOBHBIX KOM-
IMOHEHT 3aBOJIHEHHOTO IIEMEHTAa. PerucTpuMpOBaliuCh CIIEKTPBI SPO3UOHHOrO (pakena, 0Opa30BaHHOTO O] BO3JCHCTBHEM
CIBOGHHBIX JIa3epHBIX HUMITYJIbCOB. B paboTre mcmonp3oBajcs 0€33TalOHHBIN MOAXO0, OCHOBAaHHBIA HA JA€TalbHON IHArHO-
CTHKE JIa3epHOH IMIa3Mbl, HCKJTFOUAIOIIHIA KaTHOPOBKY 1O 00pa3iiaM ¢ M3BECTHBIM COCTABOM. TOUHOCTB OMPEICICHUS OCHOB-
HBIX DJIEMEHTOB JIJIsl TAKOTO BapHaHTa aHaJIN3a cocTaBmia ~4 %.

Knrouegvie cnosa: nazepHas aTOMHO-ODMHCCHOHHAs CIIEKTPOCKOMNUS, Jla3epHas mia3Ma, 0e33TaJOHHBIHM aHATN3, LIEMEHT.

V.S. BURAKOV, V. V. KIRIS, N. V. TARASENKO
APPLICATION OF LASER-INDUCED BREAKDOWN SPECTROSCOPY FOR THE CEMENT ANALYSIS

B. 1. Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus
burakov.victor@gmail.com; yavasya@yandex.ru, tarasenko@ifanbel.bas-net.by

Laser-induced breakdown spectroscopy has been applied for a rapid determination of the main components in flooding
cement. Spectra of the erosion plume formed under the action of dual laser pulses were recorded. We used the calibration-free
approach based on the detailed diagnostic of the laser ablation plasma, without using standard samples of known composition.
The accuracy of determining the basic elements for such an analytical approach was ~4 %.

Keywords: laser induced breakdown spectroscopy, laser plasma, calibration free analysis, cement.

VK 621.983.044, 621.791.722

C. B. OPEBHY, U. JI. [IOBOJIb, B. C. [IETPAKOBCKHH, A. FO. )KYPABCKHH

CBEPXITPOBOJAINME HUOBUEBBIE PE3OHATOPBI
JIJIS1 COBPEMEHHBIX YCKOPUTEJEN YACTHI]

(Ilpeocmasneno akademurxom A. U. I'opouenko)

Qusuro-mexnuueckuil uncmumym HAH benapycu, Munck, benapyco
sergei.yurevich@gmail.com; i.pobol@gmail.com,; petrakovskiy46@mail.ru; fiztehll@mail.ru

HccenenoBanbl METOBI THAPOYAAPHON MITAMIIOBKH 1 SJIEKTPOHHO-ITy4eBOH CBapKH jeTaneit ceepxmnpoBoasumux CBY peso-
HATOpPOB U3 0c000 yncToro HHoOus. Pa3paboTana TeXHOIOTHUs U3TOTOBIEHUS ofHOsiueeuHbIX 1,3 I'T' HHOOUEBBIX pe3oHaTo-
POB, BKJIIOYAOIIAsl THAPOYAAPHYIO LITAMIIOBKY ITOJYSYEeK Pe30HaTOpa M3 JIMCTOBOIO Marepualia, XMMHUECKYI0 00paboTKy
MOBEPXHOCTH JICTAJICH PE30HATOPOB IMEPEA CBAPKOH, COCTUHEHUE JICKTPOHHO-IYYEBOW CBAPKOW MOMysSYeeK MEKIY COOOM,
¢ TpybOkamu npeiida u ¢unanuamu. Vzrorosnens! cBepxipoBosiine Huoouessie CBY pe3oHaTopsl, KOTOPBIE ITPU BBICOKOYA-
CTOTHBIX MCIBITAHUSX IIOKa3aJId COXPAHCHHE MaTEePUaJIOM PE30HATOpa CBEPXIIPOBOSIINX CBOMCTB HCXOIHOTO METajlIa U CO-
OTBETCTBUE T€OMETPUH PE30HATOPA 3aJaHHBIM pa3MepaM. DTO CBUAETEIBCTBYET O BO3MOXKHOCTH MPUMEHEHHSI pa3paboTaHHOM
TEXHOJIOTHH [Tl CEPUIHOTO M3TOTOBJICHUS YCKOPSIOIINX 3JIEMEHTOB JJIsi COBPEMEHHON YCKOPUTEIBHON TEXHUKH.

Kniouesvie cnosa: runpoynapnas mramnoska, DJIC, nnobuit, ceepxnpoBogumocts, CBY, pesonarop.



S. V.YUREVICH, I. L. POBAL, V. S. PETRAKOVSKY, A. Yu. ZHURAVSKY
SUPERCONDUCTING NIOBIUM CAVITIES FOR MODERN PARTICLE ACCELERATORS

Physical-technical Institute of the National Academy of Sciences of Belarus, Minsk, Belarus
sergei.yurevich@gmail.com; i.pobol@gmail.com; petrakovskiy46@mail.ru; fiztehll@mail.ru

The methods of liquid impact forging and electron beam welding of the parts of superconducting niobium cavities were
investigated. The manufacturing technology of single-cell 1.3 GHz niobium cavities was developed. The test results of the
fabricated cavities indicate the preservation of superconducting properties of cavity material and the compliance of the cavity
geometry with assigned sizes. The cavities comply with the requirements of modern particle accelerators.

Keywords: liquid impact forging, EBW, niobium, superconductivity, SRF, cavity.

VIK 524.6;531
Ynen-koppecnonoenm JI. M. TOMUJIBYUK

B3AMMHASA UHBAPUAHTHOCTbD, IPUHIOUII MAKCUMAJIBHOI'O HATAKEHU A
N KOMIIVIEKCHASA I'PYIIITA JIOPEHLIA
KAK CUMMETPUSI TPABUTAIITMOHHOI'O B3AUMO/JIEVICTBHU S

Hnemumym pusuxu um. B. U. Cmenanosa HAH benapycu, Munck, benapyce
Imt@dragon.bas-net.by

IIpemokeHa KBa3uHBIOTOHOBA MOJIENb B3aNMHOWHBAPHAHTHOM [ aMHIIBTOHOBO# TMHAMUKH TPABUTHPYIOMINX MAace, y/I0B-
JIETBOPSIIOIIAs IPHHIUITY MAaKCUMAJIBHOTO HaTsDKeHMs [ mo60oHca. CHMMETPHST MOJEIH OMPEISISeTC] KOMITICKCHOM TPpyIHoi
JlopeHua ¢ BenecTBeHHOM MeTprKoi (rpymmna bapyTa). EqMHCTBEHHBIM CBOOOIHBIM [1aPAMETPOM, OMPEACIISIONIMM [TPOCTPaH-
CTBEHHO-BPEMEHHbIE, HMITYJIECHO-OHEPTeTHUECKHUEe MACIITAOBI, @ TAK)KE TaCTOTHBIE XapaKTePUCTHKH MOJICITH, SBISETCS Macca
MO/ICIIBHOT0 00BEKTA THIA TAPMOHUYECKOTO OCHMILIATOPA. [IpH 3TOM BOCIPOU3BOIUTCS KIIACCHUYECKHI aHAJIOT IIPEIHHI€POB-
CKOT0 «apoxkaHus» (Zitterbewegung). B npeieibHOM ciiydae Macchl BeelleHHON MOJIETh COOTBETCTBYET «OCLIMIUTHPY FOLLEMY»
(cyclic) BapuaHTy TpaguIHOHHOM KocMonoruu. Hamuume npenena 'n660HCa IPHBOIUT K YHUBEPCAIBHOMN CBSI3H MEXAY ILJIOT-
HOCTBFO SHEPI'HHU U TEMIIOM KOCMOJIOTHYECKOTO PACIIMPEHHSI, & TAK)KE K CYILIECTBOBAHHUIO BEPXHETO M HU)KHETO MPEIEIIOB ITHX
BernanH. KBaHTOBast BepcHsi MPUBOAUT K MOJENH ociiiiuisitopa Jlupaka uist pepmuona ¢ maccoii [nanka.

Kniouesvie cnosa: B3anMHas CHMMETpPHSI, MaKCHMalbHas cuia, rpynna bapyTa, pacummpernoe $ha3oBoe IpOCTPAHCTBO,
TFaMUIIBTOHOBA IMHAMKKA, OCIIIUIATOP Jnpaka.

L. M. TOMILCHIK

MUTUAL INVARIANCE, MAXIMUM TENSION PRINCIPLE,
AND THE LORENTZ COMPLEX GROUP AS THE SYMMETRY OF GRAVITATIONAL INTERACTION

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

The quasi-Newtonian model of the reciprocal invariant Hamiltonian dynamics of gravitating masses, which obeys the
Gibson maximum tension principle, is proposed. The symmetry of the model is defined by the Lorentz complex group with
real metric. The mass of a model object is the only free parameter that defines space-time momentum-energy scales as well as
frequency characteristics of the model. In the case of small masses there appears the classical analog of the Schréodinger
“bouncing” (Zitterbewegung). In the limiting case of the Universe mass the model reproduces the “cyclic” variant of tradi-
tional cosmology. The availability of Gibson’s limit results both in a universal relationship between energy density and cos-
mological expansion rate, as well as in the existence of the upper and lower limits of these quantities.

Keywords: reciprocal symmetry, maximum force, Barut group, extended phase space, Hamiltonian dynamics, Dirac os-
cillator.
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H. A. KAJIAH/[A, M. B. IPMOJINY, O. B. UT'HATEHKO, A. JI. 2KEJIVIKEBUY, C. B. JEOHYUK

CTEIIEHBb ITPEBPAINEHUA U MEXAHU3M KPUCTAJIJIM3ALINU
METAJIJIOOKCUJIHOI'O COEJUHEHUA Sr,FeMoO,_;

(Ilpeocmasnero unenom-koppecnondenmom B. M. @edocrokom)

HIIL] HAH Benapycu no mamepuanosedenuio, Munck, benapyce
kalanda@ifttp.bas-net.by; jarmolich@ifttp.bas-net.by, ignatenko@ifttp.bas-net.by, zheludkevich27@mail.by;
leonchik@ifttp.bas-net.by

B coobmennnu paccMoTpeHa CKOpoCTh KpUCTAIIH3anuu heppoMonndaaTa CTpOHINS U3 UCXOMHBIX PEareHTOB C pa3iInd-
HOH npeabIicTopueil ux nosydyenus. Ha ocHoBaHUY U3yUyeHUS MOJUTEPMHUUECKUX 3aBUCUMOCTEH CTEIEHU IPEeBpalleHUH Ipu
kpucTausanun Sr,FeM0oO, 5 ycTaHOBJIEHO, YTO NPH CHHTE3€ 00PA3LOB, COCTOSMIMX M3 CMECH MCXOIHBIX PEAreHTOB CTe-
XHoMeTpuyeckoro cocrasa MoOs, Fe,0;, SrCO; u SrFeO;_ n StMoO,_,, o01ielt 3aKOHOMEPHOCTBIO SIBJISETCS TIEPEXO] OT
KHHETHYECKOT0 PeXXMMa B3aNMOJICHCTBHS K TU(PPYy3HOHHOMY, ITPH KOTOPOM IIPOUCXOAUT 00pa3oBaHKE CII0s IPOIYKTa Peak-
IIUH U POCT C YBEIMUCHHUEM €T0 OJIOKHpYIomero aeicTBus. OQHAKO ClieyeT yKa3aTh, 4TO AJs 00pa3IoB, CHHTE3UPOBAHHBIX
U3 CMECH MCXOHBIX pearenToB MoO;, Fe,0,, SrCO;, kunHeTHveckas cTaaus TBepaohasHbIX B3auMOIeHCTBHIA ABIAETCA CMe-
HIAHHOH C MPHUCYTCTBHEM HEKOTOPOH 10y 1ndPy3nOHHOH YacTH, BBUAY 00pa30BaHHS MPOMEKYTOUHBIX IIPOAYKTOB peak-
IIUH, U TI0 Mepe yBETHUeHH o 10 Auddy3HoOHHON JacTn yBenndauBaeTcs. Vcnonp30BaHne YJaCTUYHO BOCCTAHOBICHHBIX
npekypcopos SrFeO;_ u SrMoO47yc 3epHaMy CyOMUKPOHHOH BEIHYHHBI [T03BOJIIET CHHTE3UPOBATh OJHO(pA3HOE COCTMHE-
nue Sr,FeMoO; 5 co CBepXCTPyKTYpPHBIM ynopsigodenneM kaTuoHos Fe?™ 1 Mo’*. B 9ToM cilydae 3HA9HTEIBHO CHIKAIOTCS
KHHETHYeCKHe TpyaHocTH (asoobpasosanus Sr,FeMoO, s 3a cuer yBemmyenns AudQy3HOHHOH TOABHKHOCTH KaTHOHOB
Fe’' 1 Mo " ¥ yMeHBIICHNS TaTbHOCTH HX JBHKCHHSA B PEAKIIMOHHYIO 30HY.

Kniouesvie cnosa: heppomMonndIaT CTPOHIMS, CTEICHD IPEBPAIICHHS, CBEPXCTPYKTYPHOE YIIOPSII0UCHNUE.

N. A. KALANDA, M. V. YARMOLICH, O. V. IGNATENKO, A. L. ZHALUDKEVICH, S. V. LEONCHIK

DEGREE OF PHASE TRANSFORMATIONS AND CRYSTALLIZATION MECHANISM
OF THE METAL OXIDE COMPOUND Sr,FeMoQO_;

Scientific and Practical Materials Research Centre of National Academy of Sciences of Belarus, Minsk, Belarus
kalanda@ifttp.bas-net.by; jarmolich@ifttp.bas-net.by, ignatenko@ifttp.bas-net.by, zheludkevich27@mail.by;
leonchik@ifttp.bas-net.by

Polythermic dependences of the phase transformation degree during Sr,FeMoO,_; crystallization by the solid phase
method have been studied for powders synthesized from the stoichiometric mixture of the oxides SrCO; Fe,0;, MoO; and
from the partially reduced precursors SrFeO,_, and StMoO,_,,. It is found that the general rule for all samples is a transition
from the kinetic mode of interaction to the diffusion one. In this case, the reaction product layer is formed and is increased
with its blocking action. However, it should be mentioned that for the samples synthesized from a mixture of simple oxides,
the kinetic stage of solid-phase interactions is mixed with the presence of some fraction of the diffusion part due to the forma-
tion of intermediate reaction products. When o is increased, the fraction of the diffusion part grows. The use of the partially
reduced precursors SrFeO; , and StMoO,_,, with submicron grains allows one to synthesize the single-phase compound
Sr,FeMoO,_swith the superstructure ordering of Fe’"/Mo™ cations. In this case, the kinetic difficulties of the Sr,FeMoO,_;
phase formation are significantly reduced by increase in the diffusion mobility of Fe*" and Mo*> cations and by decrease in
the distance of their motion to the reaction zone.

Keywords: ferro strontium molybdate, conversion rate, in excess of structural streamlining.
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O. B. lIAXHO, JI. II. KPYJIb

OCOBEHHOCTH JEI'PAIAIIMHA MTOJURJEKTPOJIUTHBIX T JIPOTEJIEN
HA OCHOBE ®YHKIMOHAJIN3UPOBAHHBIX ITOJIMAKPUJIAMHU /OB
IIPU TEIIJIOBOM CTAPEHUH

(Ilpeocmasneno akademurxom A. B. Bunvorwoxesuuem)

Benopycckuii eocyoapcmeennuiii ynusepcumem, Munck, Beaapyce
shahnol990@mail.ru; krul@bsu.by

VYcTaHOBIEHO, YTO MPH TEMJIOBOM CTAPEHHH MONMAINEKTPONUTHBIX THApOreiaeld Ha OCHOBE KapOOKCHIMPOBAHHOTO
U Cy1b()OHMPOBAHHOTO MOJUAKPUIAMHUIOB, CIIMTHIX arieraToM xpoma (I11), ocHOBHOI MPUYHHON UX JieTpalalliy SBIISETCS
MpeBpalICHAE MEKMOJEKYIIpHOro komruiekca xpom (III)-monmumep Bo BHYTPHUMOJEKYISPHBIA, a B MUHEPAJIN30BAHHON
BOAE€ — BBICAXKACHUE IMTOJIUMEPHBIX COJIEH. Pa3pyu1eH1/1e ruapores mNpoucxXoauT Npru A0CTATOYHO BBICOKOM COACPKAaHUU Kap-
OOKCHJIATHBIX I'pyIHII, 00pa3yIomMXcs B Pe3yJbTaTe IUAPOIH3a aMHJHBIX YUIN 3aMEIICHHBIX aMUIHBIX TPy MakpoMoJie-
ky1. Merogamu criekrpockornn IMP 3C u SIMP 'H o6HapysxeHo, 4T0 THAponn3 (yHKIHOHATBEHBIX TPYIIT B THAPOTee,
cozieprKalleM CyIb(orpyImny, IpoTekaeT MeJICHHEee, YTO IPHUBOJUT K ero 0oJiee BEICOKOH YCTOWYMBOCTH K TEIJIOBOMY CTa-
PEHHIO TI0 CPABHEHHMIO C THIPOTEIEM Ha OCHOBE KapOOKCHIMPOBAHHOTO MOTHAKPHIAMHUIA.

Katouegvle crosa: kKapOOKCUITMPOBAHHBIN MONIMAKPUIAMUA, CyIb(OHUPOBAHHBIN nonuakpuiaMun, anerat xpoma(lll),
MOJIURJIEKTPOIUTHBIN U IpOrelib, TeMIoBoe cTapenue, SIMP.



A. V.SHAKHNO, L. P. KRUL

DEGRADATION PECULIARITIES OF POLYELECTROLYTE HYDROGELS BASED
ON FUNCTIONALIZED POLYACRYLAMIDE DURING THERMAL AGING

Belarusian State University, Minsk, Belarus
shahnol990@mail.ru; krul@bsu.by

The transformation of the intermolecular complex of chromium (III)—polymer into the intramolecular one was revealed
to be the main reason for degradation of polyelectrolyte hydrogels based on sulfonated and carboxylated polyacrylamides
crosslinked by chromium (III) acetate during thermal aging, while the mineralized water addition caused polymer salts to
precipitate. Hydrogel destruction occurred at a relatively high content of carboxylate groups formed due to the hydrolysis of
amide or substituted amide groups. NMR '*C and NMR H spectroscopy showed that the hydrolysis of the functional groups
in polyelectrolyte hydrogel containing a sulfo group proceeded slowly, thus resulting in a higher resistance to thermal aging
as compared to that based on carboxylated polyacrylamide.

Keywords: carboxylated polyacrylamide, sulfonated polyacrylamid, chromium (III) acetate, polyelectrolyte hydrogel,
thermal degradation, NMR.
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A. E. COJIOMAHCKHI!, C. A. ®UTIATOB?, axademux B. E. ATABEKOB'

TPAUBOJIOTMYECKUE CBOMCTBA IIJIEHOK JIEHT MIOPA-BJIOI)KETT
TPUAKOHTAHOBOWM KHUCJOTHI C YIJTIEPOJHBIMA HAHOTPYEKAMHA

LHnemumym xumuu nosvix mamepuanose HAH Benapycu, Munck, Benapyc
solasy@mail.ru; agabekov@ichnm.basnet.by
2Hucmumym menno- u maccoobmena um. A. B. Jloikosa HAH Benapycu, Munck, Beaapycy
zhavn@ichnm.basnet.by

HccnenoBansl TpuOOIOrnyecKue CBOMCTBa KOMIIO3UIIMOHHBIX MOHOCIOEB JIeHrMIopa—biio)keTT Ha OCHOBE TPHAKOHTA-
HoBo# kucaoTs (TK) ¢ yrneponusiMu HaHoTpyOKamu (YHT). YeraHoBieHO, 4TO HANOOIBIIYIO H3HOCOYCTOHYUBOCT B TIPO-
Lecce TPEHHUsI UMEET KOMIIO3UIIMOHHOE MOKpBITHE, NonydeHHoe u3 cycnensun YHT u TK ¢ ux MaccoBbIM COOTHOIIEHHEM
1,0 : 1,0.

Kniouesvie cnosa: muieHkn JIeHrMIopa—bIIo/keTT, TPHAKOHTAHOBAs KHUCIOTA, YIIIEPOAHbIE HAHOTPYOKH, H3HOCOYCTOH-
YUBOCTh, MUKPOTPUOOMETP.

A. E. SALAMIANSKI', S. A. FILATOV?, V. E. AGABEKOV"!

TRIBOLOGICAL PROPERTIES OF LANGMUIR-BLODGETT FILMS OF TRIACONTANOIC ACID
WITH CARBON NANOTUBES

Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus, Minsk, Belarus
solasy@mail.ru; agabekov@ichnm.basnet.by
24. V. Luikov Heat and Mass Transfer Institute of the National Academy of Sciences of Belarus, Minsk, Belarus
zhavn@ichnm.basnet.by

The tribological behavior of Langmuir—Blodgett composite monolayers of triacontanoic acid (TA) with carbon nanotubes
(CNT) was studied. It was found that the highest wear stability against the mechanical influence of steel indenter was ob-
served for the composite coating formed from the suspension of CNT and TA in the weight ratio 1.0 : 1.0.

Keywords: Langmuir—Blodgett films, triacontanoic acid, carbon nanotubes, wear stability, microtribometer.
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U A. HUBYJIbCKAA, T. U. KVJIAK, T. H. BYPABCKAA, M. b. 'OJIVBEBA, I1. C. [IIAFYHA,
C. A. DATHIXOBA, II. B. KYPMAH, unen-xoppecnonoenm E. H. KAJIHMHUYEHKO

®APMAKOKMHETUYECKHUE CBOMCTBA U DH3UMATUYECKHUMN ' IPOJIN3
JAUATAJITIAHEPO®OCPATHBIX ITPOU3BOJAHBIX ®JIYIAPABUHA

Hnemumym 6uoopeanuueckoii xumuu HAH Benapycu, Munck, Berapyce
ilonaolenikova@tut.by; kulak@iboch.bas-net.by; buravskaya@iboch.bas-net.by; kuzm@iboch.bas-net.by;
iboh_Ifhi@rambler.ru; peter _kurman@tut.by, kalinichenko@iboch.bas-net.by

YcTaHOBIICHO, YTO B pe3yJIbTaTe BHYTPIKENyI04HOro BBeneHus 1,2- u 1,3-anannnrnnnepodocdaTHbIX IPOU3BOIHBIX
¢dnynapabuna kpeicam Bucrap u aytopenubsiM Mpiiam ICR HaGmiogaeTcst IpoIOHTHPOBaHHOE BEIJIENICHNE U GoJiee NITUTEIh-
Hasl UPKYJSIHS HyKJI€03H/1a B CHCTEMHOM KPOBOTOKE )KHBOTHEIX, YEM I10CTIE BBEJICHHS SKBUMOJISPHBIX KOIHYECTB (urya-
pabuna ¢ocdara. zyuennsle pochorunuaHble MPOU3BOAHBIE MOTYT PacCCMATPUBATHCS B KaueCTBE MEPOPATBHBIX MPOJe-
kapcTB (Quynapaduna. [Toka3aHo, yTo opaibHas OMONOCTYHMHOCTH (urynapabuHa u3 ero 1,2-numupucrounnrnunepodocdar-
HOTO MPOHM3BOHOTO y )KUBOTHBIX OJIM3KA K €ro OpasibHOW OMOJOCTYMHOCTH U3 SKBHMOJISIPHOTO KoJH4yecTBa (iyaapadbuHa
(docdara. Ha 0CHOBaHMM JAHHBIX, ITOJYUYCHHBIX B MOJICIBHBIX SKCIIEPUMEHTAX i1l Vitro, MOXKHO MPEATIONOKHUTE, 4TO (iryra-
pabyH MOXET BBLACISATHCS U3 ITOJyUYSHHBIX IIPOJIEKapCTB MO JeHCTBHEM (pepMEeHTOB, PUHAAIeKAINX K ceMeiicTBaM (oc-
¢donmumnas A u [, a Takxe Gochoaudcrepas.

Kuwouesvie crosa: hnynapabus, quamuiarnunepodocdarsl, IpoiaekapcTBa, GHOIOCTYITHOCTD, KOHBIOTAThl, SH3UMaTH4e-
CKHH ruapon3, hapMaKOKHHETHKA.

1. A. TSYBULSKAYA, T. I. KULAK, T. N. BURAVSKAYA, M. B. GOLUBEVA, P. S. SHABUNYA,
S. A. FATYKHOVA, P. V. KURMAN, E. N. KALINICHENKO

PHARMACOKINETIC PROPERTIES AND THE ENZYMATIC HYDROLYSIS
OF DIACYLGLYCEROPHOSPHATE FLUDARABINE DERIVATIVES

Institute of Bioorganic Chemistry, Minsk, Belarus
ilonaolenikova@tut.by; kulak@iboch.bas-net.by,; buravskaya@iboch.bas-net.by; kuzm@iboch.bas-net.by;,
iboh_Ifhi@rambler.ru; peter _kurman@tut.by, kalinichenko@;iboch.bas-net.by

It is shown that the intragastric administration of 1,2- and 1,3-diacylglycerphosphate fludarabine derivatives to Wistar
rats and ICR outbred mice leads to a prolonged circulation of fludarabine in animal serum in comparison with the analogous
administration of equimolar fludarabine phosphate. The investigated compounds can be regarded as oral fludarabine pro-
drugs. It is found that the oral bioavalability of fludarabine from its 1,2-dimyristoylglycerophosphate derivative is close to its
oral bioavalability from equimolar fludarabine phosphate. Based on the data of the model in vitro experiments, we can sup-
pose that fludarabine can release from its diacylglycerphosphate prodrugs under the action of phospholipases A and D and
phosphodiesterases.

Keywords: fludarabine, diacylglycerophosphates, prodrugs, bioavailability, conjugates, enzymatic hydrolysis, pharmaco-
kinetic.
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B. C. JIVKAILIEBUY', A. M. BYJEBUY?, U. B. CEMAK?, B. H KY3HEIJOBA?,
E. B. MAJTFOIIIKOBAS, A. 3. IIBDK', C. A. HOBAKOBCKAA', FO. A. PYIHUYEHKO',
H. A. IIOITKOB?, axademux O. A. UBAILIKEBUY?, unen-xoppecnondenm . B. 3AJTYLIKUHI '

HOJYUYEHHUE PEKOMBUHAHTHOI'O JIAKTO®EPPUHA YEJIOBEKA
N3 MOJIOKA KO3-ITPOAYIEHTOB U ET'O ®U3UOJOI'NMYECKUE DOPEKTHI

"Hnemumym ¢usuonoauu HAH Beaapycu, Munck, Benapycw
lukashvs@rambler.ru; viola 25@tut.by; novakovskaya@tut.by; link060619@list.ru; 1Zalutsky@gmail.com
2HITI] HAH Benapycu no acusomnogodcmay, Koouno, Benapyce
budevich7388100@mail.ru; genlab2009@gmail.com; popkov-n@tut.by
3Benopyccruii 2ocyoapemeennuiii ynusepcumem, Munck, Benapyce
semak@bsu.by; malyushkova@gmail.com; nauka@bsu.by

B pamkax 0Oenopyccko-poccuiickux nporpamm Col03HOTO rocyapcTBa IOJIyUeHBl TPAaHCTEHHBIE 110 TeHY JIaKTo(heppu-
Ha YyesioBeKa nepBuuHble K031bl Jlak-1 (remnas konctpykuus hLFS) u Jlak-2 (rennas xonctpykuust hLF3), cozgano crano
JKUBOTHBIX-IIPOAYLICHTOB ¥ OaHK criepMbl. VIcronb3ys KaTHOHOOOMEHHYI0 XpoMaTorpaduio, BeIIEICHBI dJIeKTpodopeTrye-
CKHM FOMOTCHHBIC ITpernaparbl peKoMOMHAHTHOrO JlakTodepprHa yenoBeka (thLF) 13 Mooka TpaHCIeHHBIX KO3 M IIPUPOHOTO
naktodeppuna uenoseka (nhLf) u3 sxexckoro monoka. Pa3auuHpiMu aHATUTHYECKIMH METOJAaMH, BKJIFOUasi MaCC-CIIEKTPO-
METPUIO U NENTUAHOE KapTUPOBAHNUE, TOKAa3aHa aHAJIOTHS (U3UKO-XMMHUYECKUX XapakTepucTuk Mexxay rhLF n nhLf. Ilpu
cucTeMHOM ynorpebnenuu kpbicamu thLF okaspiBai GiaronpusTHOE AEHCTBHE HA KUIIEYHYO MUKPOQIODY, YIbTPacTPyK-
Typy [EYCHU U KUIICYHNKA, aKTUBUPOBAJ JIMITUHBII METa00IM3M U CTEPOUIOTEHE3.

Kurouesvie cnosa: TpaHCTCHHBIE KO3bI, PeKOMOMHAHTHBIN JIAKTO(EPPHH YSIIOBEKA.



V. S. LUKASHEVICH!, A. I. BUDZEVICH?, I. V. SEMAK?, V. N. KUZNETSOVA?, E. V. MALYUSHKOVA®, A. E. PYZH',
S. A. NOVAKOVSKAYA', J. A. RUDNICHENKO', N. A. POPKOV?, O. A. IVASHKEVICFP, I. V. ZALUTSKY'

PRODUCTION OF RECOMBINANT HUMAN LACTOFERRIN FROM THE MILK
OF GOAT-PRODUCERS AND ITS PHYSIOLOGICAL EFFECTS

UInstitute of Physiology of the National Academy of Sciences of Belarus, Minsk, Belarus
lukashvs@rambler.ru; viola 25@tut.by; novakovskaya@tut.by, link060619@list.ru; [Zalutsky@gmail.com
2Scientific and practical center of the National Academy of Sciences of Belarus on animal husbandry, Zhodino, Belarus
budevich7388100@mail.ru; genlab2009@gmail.com; popkov-n@tut.by
3Belarusian State University, Minsk, Belarus
semak@bsu.by; malyushkova@gmail.com; nauka@bsu.by

Primary male-goats Lac-1 (human lactoferrin gene construction hLF5) and Lac-2 (human lactoferrin gene construction
hLF3) with a genome containing a human lactoferrin gene were bred and the sperm bank of primary male-goats was created
within the framework of Belarus-Russia Union State programs. The herd of goats that produced recombinant human lactofer-
rin (thLF) in their milk was obtained. Human lactoferrin (thLF) from the milk of transgenic goats, natural human lactoferrin
(nhLf) from the woman milk, and natural goat lactoferrin (gLf) from the milk of non-transgenic goats were purified using
cation-exchange chromatography. Physicochemical characteristics of thLF were similar to those of nhLf as revealed by differ-
ent analytical methods including mass spectrometry and peptide mapping. Oral supplementation with rhLF activated lipid
metabolism and steroidogenesis, promoted favorable changes in the gut microflor composition as well as the enhancement of
the functional activity and the fine structure of the rat liver and gut.

Keywords: transgenic goats, recombinant human lactoferrin.
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E. IT. MUXAJTEHKO', C. E. IIEJTIKOBUY?, H. B. YEFOTAPEBA!, A. H. IIJAFOK’,
E. H MAHUCEHSP, unen-xoppecnondenm FO. E. JEMHUJYUK?, 3. B. KPYITHOBA'

TEHETUYECKHWHA NOJITUMOP®HU3M APOMATA3BI Y TAIIMEHTOK
C CEPO3HBIM PAKOM SINYHUKOB B PECITYBJIUKE BEJAPYCb

! Hnemumym cememuxu u yumonoauu HAH Benapycu, Munck, Berapycw
E.Michalenko@igc.bas-net.by; n.chebotareva@mail.ru; anyuta_S8a@mail.ru; ekrupnova@inbox.ru
2Benopyccras meduyunckas akademus nocieduniomozo obpasosanus, Munck, berapyco
s.shelkovich@mail.ru; yu.demidchik@gmail.com
SMuncxuii 20podcxoii knunuueckuti onkonozuyeckuii Oucnancep, Muncxk, Beaapycw
an-el@mail.ru

B paboTe u3ydyeHa 4acToTa pacrpe/eieHus MoauMop(QHBIX BapHAHTOB I'€Ha apoMarasbl y OEIOpYCCKUX MalUeHTOK
C CCPO3HBIM PAKOM SMYHUKOB. B TaHHOM MOMYJISIIIY NAIIHCHTOB YCTAHOBIICHA CBSI3b FEHETHYECKOro noumopdusma rs10046
C PHCKOM pa3BUTHSI CEPO3HOTO PaKa SIMIHUKOB Y skeHuH ctapuie 50 set: renorun CT B rpyIiie maueHToK BCTPeqacs 10-
crosepHo pexe (OR = 0,58; 95 % CI: 0,37-0,91; p = 0,023).

Karouegvle cnosa: reHeTHYCCKHI TOTUMOP(H3M, apoMaTasa, 3CTPOTCHbI, CEPO3HBINA PaK SHUYHUKOB.

A. P. MIKHALENKA', S. E. SHELKOVICH?, N. V. CHEBOTAREVA', A. N. SCHAYUK', E. N. MAISENIA®,
Yu. E. DEMIDCHIK?, E. V. KRUPNOVA!

GENE POLYMORPHISM OF AROMATASE IN PATIENTS WITH SEROUS OVARIAN CANCER
IN THE REPUBLIC OF BELARUS

!Institute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Belarus
E.Michalenko@igc.bas-net.by; n.chebotareva@mail.ru; anyuta_S8a@mail.ru; ekrupnova@inbox.ru
2Belarusian Medical Academy of Post-Graduate Education, Minsk, Belarus
s.shelkovich@mail.ru; yu.demidchik@gmail.com
3Minsk City Clinical Oncologic Dispensary, Minsk, Belarus
an-el@mail.ru

The aim of the present research was to study the frequency of the distribution of variants of gene polymorphism of aro-
matase (CYP19A1) in Belarusian patients with serous ovarian cancer. This population established the influence of gene poly-
morphism rs10046 with the risk of serous ovarian cancer in women older than 50 years: CT genotype in a group of patients
with serous ovarian cancer was met significantly less than in the control group (OR = 0.58; 95 % CI: 0.37-0.91; p = 0.023).

Keywords: genetic polymorphism, aromatase, estrogens, serous ovarian cancer.
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I' U KYXAPYUK, C. B. KAKAPEKA

COCTAB U CBOMCTBA IMOYB PAMMOHA I'OPbI BEUEPHEN
(BEM.ISI SHAEPBU, BOCTOUHASI AHTAPKTH/IA)

(Ilpeocmasnero akademuxom B. @. Jlocurosvim)

HUnemumym npupodononvzosanus HAH Benapycu, Munck, Benapyco
tkukharchyk@gmail.com; sk001@yandex.ru

B coo0mennn mpuBeneHbl pe3ynbTaThl XMMHUKO-aHATUTHYECKUX HCCIEeOBAaHUH IpPo0 IOYB, OTOOPAHHEIX B paiioHe
ropsl Beuepusis (3emis Duaepbu, Boctounass AutapkTuaa) Bo Bpems 4-if, 5-it u 7-if benopycckux aHTapKTHYECKHUX dKCIIe-
UM, BriepBele 1u1s TaHHOTO pervoHa OXapaKTepH30BaH XMMUYECKHH, IPaHyIOMETPHUYCCKUIl 1 MUHEPAJIOTHIECKHH CO-
CTaB MOYB, OMPEAETCHO COAEPKAHNE BOAOPACTBOPHMBIX COSTMHEHUH, MAaKPO- 1 MHKPO3JIEMEHTOB, He(TenpoaykToB. [Toka-
3aHa CBSI3b COACPIKAHUS TSDKEIBIX METAJJIOB U HEPTEHPOLYKTOB C NPEABIAYIIEH X03IHCTBEHHOW e TENbHOCTBIO B pailoHe
rops! Beuepueii.

Kniouesvie cnosa: Antapkruaa, 3emns Duaepou, benopycckue aHTapKTHUECKHE SKCHEAUIUHN, TOYBBI, XUMHUECKHH CO-
CTaB I0YB.

T.I. KUKHARCHYK, S. V. KAKAREKA

COMPOSITION AND PROPERTIES OF SOILS NEAR MOUNT VECHERNYAYA
(ENDERBY LAND, EAST ANTARCTICA)

Institute for Nature Management of National Academy of Sciences of Belarus, Minsk, Belarus
tkukharchyk@gmail.com; sk001@yandex.ru

The results of chemical analysis of soil samples taken near Mount Vechernyaya (Enderby Land, East Antarctica) during
the 4th, 5th, and 7th Belarusian Antarctic expeditions are given. For the first time, in this region the chemical, grain size and
mineralogical composition of the soil is characterized. The content of water-soluble compounds, macro- and microelements,
mineral oil is defined. The connection of elevated concentrations of heavy metals and hydrocarbons with the previous human
activity in Mount Vechernyaya region is shown.

Keywords: Antarctica, Enderby Land, Belarusian Antarctic Expeditions, Soils, Chemical content.
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H. A. MAKAPEBUY

DPAKTOP HEUJEAJIBHOCTHU B KIACCUYECKUX YPABHEHUAX
JJIS1 PEAJIBHBIX T'A30B U KOHAEHCUPOBAHHBIX CUCTEM:
YHUBEPCAJIbHBII ACCOITUATUBHO-UOHU3AITUOHHBbI MHOXHUTEJIb
B KITACCUYECKHUX YPABHEHUAX J1JISA PACTBOPOB HEQJIEKTPOJIMTOB
N JIEKTPOJIMTOB

(Ilpeocmasneno akademurxom B. C. Komaposwim)

Boennas akadoemus Pecnyoauxu bBenapycws, Munck, benapyce
nikma@tut.by

[Toka3zaHo, 4TO (aKTOPbI AKTUBHOCTH, (YyTMTHBHOCTH, OCMOTHYECKHUil, ”30TOHUYECKUH, CXKUMASMOCTH SIBJISFOTCS 4acT-
HEIM CIIy4aeM acCOIMATUBHO-HOHM3AIMOHHOr0 (hakTopa HeUaeanbHoCTH i, = 1 — o, + o, (v — 1), IpUrosHOro 171 onucaHus
aCCOIMUPOBAHHBIX PACTBOPOB HEITEKTPOIUTOB H IEKTPOIUTOB C TIOMOIIBIO KITACCHIECKUX ypaBHEHHH (0L, — CTETIeHb ac-
COLIMAIIUH, O; — CTEMeHb JUCCOIMAIMH, V — YKCIIO YACTHUII, Ha KOTOPOE pacraaeTcs MoJeKya seKTonuTa). OMHOBpeMEHHO
i,; ABISETCS YACTHBIM CIydaeM 0000menHoro paktopa Heuaeanbnocth cucteM (GNF) g =1 -, + o, CBSI3bIBAIOLIETO
UJIeaNbHYIO U PEaNbHYI0 MOACTH CUCTEMEI (B 4 = O,  — T0MIA yTOPAJOIEHHBIX >JIEMEHTOB CHCTEMBI; O, o (v — 1) — nons
HEYHOPSJOYEHHBIX 3JIEMEHTOB CHCTEMBI).

Karouesvie crosa: pakTop HEMIEAIBHOCTH CUCTEM, KOO()(OUIIUEHT aKTHBHOCTH, H30TOHIMYECKHUN K03 punneHT, hakTop
CXXHUMAEMOCTH, aCCOL[I/IaTI/IBHO—I/IOHM?;&]_IHOHHI:Iﬁ MHOXHTECJIb, CTCIICHb ACCOLIMAITHH.

nord?

nord —



N. A. MAKAREVICH

NON-IDEALITY FACTOR IN THE CLASSICAL EQUATIONS FOR REAL GASES
AND CONDENSED SYSTEMS: UNIVERSAL ASSOCIATIVE-IONIZED MULTIPLIER
IN THE CLASSICAL EQUATIONS FOR SOLUTIONS OF NONELECTROLYTES AND ELECTROLYTES

Military Academy of the Republic of Belarus, Minsk, Belarus
nikma@tut.by

It is shown that the factors of activity, fugacity, as well as the osmotic, isotonic compressibility are a special case of the asso-
ciative-ionized non-ideality factor i, = 1 —a,, + 0,(v — 1) suitable for describing associated solutions of nonelectrolytes and elec-
trolytes with the use of the classical equations. Here i  is the association degree, o, is the dissociation degree, v is the number of
the ionized particles, into which the electrolyte molecule breaks. At the same time, i is a special case of the generalized non-
ideality factor of systems (GNF) g = 1 — B4 + o, 4 that binds the ideal and real models of any systems. (B 4= o, is the fraction
of the ordered elements of the system, o, ;= 0,(v — 1) is the fraction of the disordered elements of the system).

Keywords: factor of non ideality of systems, activity coefficient, isotonic coefficient, compressibility factor, associative
and ionization multiplier, degree of association.
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Ynen-xoppecnonoenm C. C. IECEIJKHUH, C. I1. FOIJJAHOBHY, B. H. AJIEPHXA, B. H. KOBAJIh

HU3KOTEMIIEPATYPHAS OKCTPY3US
B TEXHOJIOI'M HAHOKOMITIO3UTOB INOJIUS3TUHIIEHTEPE®TAJIAT/TJIMHA

Hnemumym mexanuxu memannonorumepnvix cucmem um. B. A. benoeo HAH Benapycu, I'omens, Berapyce
otdel5Smpri@tut.by

HccnenoBanbl 0COOCHHOCTH CTPYKTYPbl H MEXaHMYECKUX CBOICTB HAHOKOMIIO3MTOB Ha OCHOBE MOJNIMATUIICHTEpedTaIa-
ta (II9T) u cnoucteix rauaucTHIX cmtrkaros (CI'C). B xauectBe CI'C ucnonbp3oBaHbl HCXONHBIN, He 00paboTanublii [TAB,
Na*-monTmoputonuT u opranorauna Cloisite 30B. KomnayHaupoBanue MaTepMaioB OCYLIECTBISAIM 110 SKCTPY3HOHHON
TEXHOJIOTHH C UCITIOJIb30BAHUEM JIBYXIITHEKOBOI'O SKCTpyAepa (quametp mrHekoB 35 mm, L / D = 40) npu Temmeparype B oc-
HOBHBIX 30HaX CMELICHUS, IPeBhINIaonmeil Temmneparypy miasiaenus [I9T (9kcTpysus B paciiaBe) U HUXKE 3TOH TeMIlepaTy-
pot Ha =50 °C u =100 °C (au3koreMneparypHas SKCcTpy3us). [lokazaHo, 4To mepexon oT peruMa, XapaKTepHOTro IS SKCTPY-
3MH B paclljiaBe, K HU3KOTEMIIepaTyPHOU SKCTPY3HH CHOCOOCTBYET MOBBILICHUIO MOKa3aTelseil 1eopMaliHOHHO-IIPOYHOCT-
HBIX CBOMCTB HaHOKOMIO3uTOB [1DT/rmmua. [lo maHHBIM PEHTTEHOCTPYKTYPHOTO aHAIM3a CTENEHb WHTEPKAINPOBAHMUS
nanornuH B Matpuue [19T, ocobenno He odopadoranuoro [IAB MOHTMOPHIUIOHKTA, MTOBBILIACTCS MIPH MEPEXO/E K PSIKUMAM
HU3KOTEMIepaTypHOU SKCTPY3UH. YCTAaHOBIICHO HYKJICHPYIOIee BIMsHHE HAHOTIIHH Ha KpucTasu3anuto [19T, ycunusaro-
Ieecst IpHU MOBHIIICHNH CTETIEHH MePeoXIakICHNS onud(prpa B MaTepHAIBLHOM IIIINHAPE IKCTPYACpa.

Knrouesvie cio6a: HAHOKOMIIO3HT, CJIOUCTBII TIIMHUCTBINA CHIIMKAT, MOHTMOPUIIJIOHUT, TOIMATHIICHTEpeTaIaT, SKCTPY3HSL.

S. S. PESETSKII, S. P. BOGDANOVICH, V. N. ADERIKHA, V. N. KOVAL

LOW-TEMPERATURE EXTRUSION IN TECHNOLOGY OF POLYETHYLENE
TEREPHTALATE/ CLAY NANCOMPOSITES

V. A. Belyi Metal-Polymer Research Institute of the National Academy of Sciences of Belarus, Minsk, Belarus
otdelSmpri@tut.by

Characteristic features of the structure and mechanical properties of nanocomposites based on polyethylene terephtalate
(PET) and layered clay silicates (LCS) were studied. Na*-montmorillonite (not treated) and organoclay Cloisite 30B were
used as LCS. The materials were compounded by means of the extrusion technology using a twin-screw extruder (the diame-
ter of screws was equal to 35 mm, L / D = 40. The temperature of the main compounding zones was above the PET melting
temperature for melt extrusion, and ~50 °C and =100 °C below that temperature for low-temperature extrusion. It was found
that the change from the regime of melt extrusion to that of low-temperature extrusion promoted the increase in the deforma-
tion-strength properties of the PET/clay nanocomposites. The X-ray diffraction analysis showed that the degree of nanoclay
intercalation in the PET matrix increased with changing to the low-temperature extrusion regimes. The nanoclays appeared to
cause a nucleating effect on the PET crystallization; this effect became stronger with higher degrees of polymer overcooling
in the material cylinder of the extruder.

Keywords: nanocomposite, layered clay silicate, montmorillonite, polyethylene terephthalate, extrusion.
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HNPEAEJBHBIE TAPAMETPBI AJCOPBIIMOHHO-XUMHUYECKOI'O ITPEOGPA3OBAHUA
TEIJIOBOM SHEPT MU B YCJIOBUAX UJIEAJBHOI'O TEILJIOOBMEHA
BHYTPU AJICOPBEPA

(Ilpedcmasaeno unenom-koppecnonoenmom H. B. [lasnroxesuuem)

Hucmumym menno- u maccooomena umenu A. B. Jleikosa HAH benapycu, Munck, benapyco
liakhmaria@gmail.com; orabi@hmti.ac.by

PaccMoTtpen npenenbHBIN cirydait paboThl aACOPOIIHOHHOTO XOJIOANTBHNKA, B KOTOPOM OJIarofapst paBHOMEpHOMY pac-
HPEe/IeICHUIO TEIUIOHOCUTENSI BHYTPH azcopOepa U BHICOKOH CKOPOCTH TEIUIOOOMEHA MEXAY TEIIJIOHOCHTENIEM U COPOCHTOM
JOCTHUTHYTa OTHOPOAHOCTH TEMIIEPATyp U KOHIEHTPAINH B MOIepedHOM ceueHnn. VccnenoBano BIusHUE pa3INIHbIX Mapa-
MeTpoB Ha 3()(PEKTUBHOCTh PACCMATPHBAEMOT0 YCTPOHCTBA M YCTAHOBJICHBI HX OITHMAJIbHbIC 3HAUCHUS.

Kniouesvie cnosa: mpeobpazoBaHue TEIIOBOH SHEPTUH, aICOPOIIMOHHOE OXJIaX IeHNe, (pa30BBIil IIepexo, MOJICTHPOBAHHE.

M. Yu. LIAKH, O. S. RABINOVICH

LIMITING PARAMETERS OF CHEMICAL-ADSORPTION CONVERSION OF THERMAL ENERGY UNDER
PERFECT HEAT TRANSFER WITHIN AN ADSORBER

A. V. Luikov Heat and Mass Transfer Institute of the National Academy of Sciences of Belarus, Minsk, Belarus
liakhmaria@gmail.com; orabi@hmti.ac.by

The limiting case of operation of an adsorption refrigerator, in which the temperature and concentration are uniform over
the cross-section due to a uniform distribution of heat transfer fluid within an adsorber and a high rate of heat exchange
between sorbent and heat transfer fluid, is examined. The influence of various parameters on the efficiency of the considered
device is investigated and their optimum values are found.

Keywords: thermal energy conversion, adsorption refrigeration, phase transition, modeling.
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HAYYHBIE OCHOBbBI IUBEPCUPUKALINU SKCIIOPTA TOBAPOB
PECITYBJIMKU BEJAPYCH

Hncemumym skonomuxu HAH Benapycu, 2. Munck, benapyco,
director@economics.basnet.by; nina_abramchuk@mail.ru; beresnev@economics.basnet.by

[IpennoxxeHa METOANKA BBISBICHUS HanOOJIee MEPCIIEKTUBHBIX TOBAPHBIX TPYII SKCIOPTA C TMO3UIMH OIEHKH UX JKC-
MOPTHOHN JOXOIHOCTHU U CTEIEHU TEXHOJIOIMUECKON OIM30CTH 10 OTHOLICHUIO K TOBapaM, B TOPrOBJIE KOTOPBIMH CTpaHa yiKe
HMeeT CpaBHUTENIbHbIC IpeuMyliecTBa. [IpegcTaBiena MeToquKka OTHECEHUS CTPAHbI K IOTEHIMAIBHON CTpaHe-UMIIOPTEPY
6eI0pyCcCKOro ToBapa, OCHOBAHHAS Ha ONPEJIEICHUH MO3UINH CTPAHbI 110 YPOBHIO €€ MaKPOIKOHOMHUYECKOTO PA3BUTHS, MO
CTENeHH PUCKA CTPAHbI U 110 YPOBHIO Pa3BUTHI BHEIIHEW TOProBiy. PazpaboTaHbl NpeUIosKeHNs 0 TOBapHOii 1 reorpadu-
4eCcKOH TUBEPCUPUKANU OETOPYCCKOTO SKCIIOPTA.

Kniouegvie cnosa: 3kcopT TOBApOB, EPCHEKTHBHOCTD, TOBapHast AnBepcH(HKaLMs, reorpaduyeckas JuBepcupUKaLms.

A. E. DAINEKA, N. A. ABRAMCHUK, D. V. BERASNEU

SCIENTIFIC FUNDAMENTALS OF DIVERSIFICATION OF THE EXPORT OF GOODS
OF THE REPUBLIC OF BELARUS

Institute of Economics of the National Academy of Sciences of Belarus, Minsk, Belarus
director@economics.basnet.by; nina_abramchuk@mail.ru; beresnev@economics.basnet.by

The article proposes a method of identifying the most promising export product groups from the viewpoint of evaluation
of their export profitability and the degree of technological proximity in relation to the goods in the trade of which the country
has a comparative advantage. The article presents a methodology of placing the country to potential importing countries for
Belarusian goods based on the determination of the country’s position on the level of its macro-economic development, the
degree of country risk, and the level of development of foreign trade. The proposals for the commodity and geographic diver-
sification of the Belarusian export are proposed.

Keywords: exports of goods, promising setting, commodity diversification, geographic diversification.
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Ynen-koppecnondenm B. K. IIECTUC, JI. B. TOJIVBEL]', A. C. IELIIKO",
HU. C. KBICCA'!, M. B. [IOITOB?

HOJYYEHHME OOLUTOB KOPOB
IYTEM TPAHCBATUHAJILHOM TYHKIUU ®OJIJTUKYJIOB

I'poouencruii 20cyoapcmeennviii azpapuvtii ynugepcumem, I'poono, Benapycy
ggaubio@mail.ru; ggau@ggau.by; ggaubio@mail.ru; deshkoas@mail.ru; semexbelarus@tut.by
2040 «Ilouanosoy, ITunck, benapycw
maxim.popovl0@mail.ru

B pabote npencraBieHbl pe3ysibTaTbl M3yUYCHUs BIMSAHUS HEKOTOPBIX (akTOpoB Ha 3()(PEKTUBHOCTH IOIYUYECHHS OOLH-
TOB KPYITHOT'O POraToro CKOTa IyTeM TPAaHCBAarMHAJIBHOW MyHKIUHU (OJIIMKYJIOB. YCTAaHOBJICHO, YTO YPOBEHb H3BIICKACMO-
CTH OOIHUT-KyMYTIOCHBIX KOMILIEKCOB OT YHCJIa IIPOACHUPUPOBAHHBIX (POIIITHKYIIOB cocTaBiseT 68,7 %. Beixon oonuToB Ha
OJIHY aclupaunuio — 2,7, B TOM YHCJIE HA OJHY MOJOXUTENIbHYIO [0 u3BjedeHuto — 3,3. Haubonee npuemiemoii s acnupa-
IIUY SIBJISETCS UTJIa [uamMeTpoM 17G He3aBUCHMO OT ypoBHS BakyyMma. HanGounblee KonudecTBO aCHUPUPOBAHHEIX (OILIH-
KyJ0B (6,2 u 8,0) 1 momy4eHHbIX 00HuTOB (4,0 1 5,5) OTMEYEHO MPU UCTIONB30BAHNN I CTUMYJIIALUN (OTITUKYIOCTUMYIIH-
pytomrero ropmona [Tirocet B 1o3e 750 U. E. kak 6e3, Tak U C UCMOIB30BAHUEM B CXEME CTHUMYJISIIUHU MPOTrECTAareHHOTO Mpe-
napara Crestar.

Kniouesvie cnosa: KpynHblil poraTblii CKOT, OOLIMT, TOPMOHBI, i1l Vitro, TPAaHCBarMHAJIbHAS aCIUPALMS OOLUTOB.
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The results of studying the influence of some factors on the efficiency of the cattle pick-up are presented in the article. It
is established that the level of recoverability of the oocyte-cumulus complexes from the number of punctured follicles is
68.7%. The yield of oocytes per one aspiration is 2.7, including per one positive aspiration for extraction — 3.3. Most acceptable
for aspiration is the 17G dia needle regardless of the vacuum level. The greatest number of aspirated follicles (6.2 and 8.0) and
picked-up oocytes (4.0 to 5.5) is observed when for simulation the follicle-stimulating Pluset hormone is used at a dose of
750 I. E. with or without the use of the progestagen drug Crestar during the stimulation process.
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