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Axademux B. U AHYEBCKHUH

O PA3JIO)KMMOCTHU YHUTAPHBIX HHBOJIIOIUI B AJITEBPAX
HAJ CIIEHUAJBHbBIMHU IOJAMUN

Hnemumym mamemamurxu HAH Benapycu, Munck, benapyco
yanch@im.bas-net.by

Ilens coobmmenus — Moka3aTh, YTO BCAKAsl yHUTapHAasl HHBOJIOLUSI HHBOJIOTHBHON NMPOCTON LEHTPaJIbHOI anredpsl 4
HaJ TI00aNBbHBIM ITOJIEM JTHO0 TOJIeM, KOTOMOJIOTHYECKas pa3MEPHOCTh KOTOPOTO HE MPEBOCXOAUT 2, pa3iIokuMa OTHOCH-
TEJIBHO Pa3lIOKeHHsI aareopsl 4 B IpuMapHble KOMIIOHEHTBIL.

Kniouegvie cnosa: anreOpsl ¢ yHUTaPHEIMU HHBOJIIOLMSIMH, IUKJINIYECKHE alITeOpBI C ACJICHUEM, PAa3JI0KHMbIC HHBOIOHN.

V. I. YANCHEVSKIT
DECOMPOSABILITY OF UNITARY INVOLUTIONS IN ALGEBRAS OVER SPECIAL FIELDS

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

The aim of the presented article is to prove that any unitary involution of involutory central simple algebra 4 over a global
field or over a field of cohomological dimension not greater than 2 is decomposable with respect to the decomposition of 4 into
primary components.

Keywords: algebras with unitary involutions, cyclic division algebras, decomposable involutions.
B. U. FEHE/[UKTOBUY

HEIIEPECEKAIOIIUECS KOHOUT'YPALIMU B JOIIOJTHEHUAX
IF'EOMETPUYECKUX I'PA®OB U IU3BIOHKTHASI COBMECTUMOCTb

(Ilpedcmasneno axademuxom U. B. IatiwyHom)

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

B paboTe 1151 MPOHM3BOJIBHOIO HEMEPECEKAIOMIETOCS COBEPIICHHOIO MapOCOYCTAHUS 32 BPEMS O(n4logn) CTPOUTCS
JTU3BIOHKTHO COBMECTHMOE OCTOBHOE JICPEBO MAaKCHMAJIbHON CTEIEeHN BepuInH He Oobiie 4. [Tomyden kputepuii cymecTBo-
BAHMS HEMEPECECKAIOMIEr0Cs COBEPLICHHOIO NIAPOCOYETAHH B IOTIOIHEHUH 3B€3/Ibl MOpsAiKa MeHbIe 21 B K, . JlokasaHo cy-
IIECTBOBAHUE HEMEPECCKAIOMIEI0CsS COBEPIIEHHOTO MAapOCOYETaHus B JIOMOJHEHUH JiepeBa nopsjka (n + 1) B K, ¢ uuciom
BHYTPEHHHX BEPIIUH, HE MPEBBIMIAOIUM (17 — 1).

Kniouesvie cnosa: reomerpudeckuil rpad, (IM3bIOHKTHO) COBMECTHMBbIE rpadbl, JBOWCTBEHHBINH MynbTHrpad, Hemepe-
CeKarolieecs: COBepIICHHOE TapOCOUeTaHHUE.

V. 1. BENEDIKTOVICH

NON-CROSSING CONFIGURATIONS IN COMPLEMENTS OF GEOMETRIC GRAPHS
AND DISJOINT COMPATIBILITY

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

In this article, for any non-crossing perfect matching a disjoint compatible spanning tree with a maximum vertex degree
no more than 4 is constructed with the complexity O(n4 logn). The criterion of existence of a non-crossing perfect matching
in the complement of a star of the order less than 2n in K, has been obtained. It has been proved that there exists a non-
crossing perfect matching in the complement of a tree of the order (n + 1) in K, with the number of inner vertices no more
than (n — 1).

Keywords: geometric graph, (disjoint) compatible graphs, dual multigraph, non-crossing perfect matching.



I1. A. UPJKABCKUH, IO. A. KAPTBIHHHUK, IO. JI. OP/IOBUY
XAPAKTEPU3ALUA 1-TPEYT'OJIBHBIX I'PA®OB

(Ilpedcmasneno axademuxom U. B. Iatiwyrom)

benopycckuii eocyoapecmeennwiil ynusepcumem, Munck, Beaapyce
irzhavski@bsu.by; kartynnik@bsu.by, orlovich@bsu.by

I'pad HaszpBaeTCs 1-TpeyroiabHBIM, €CITH U1 JIF000r0 MaKCHMaJIbHOTO HE3aBUCHMOI'0 MHOYKECTBa / 3Toro rpada kaxaoe
pebpo rpada, He HHIUACHTHOE HU OTHON BepIIMHE U3 [, 00pa3yeT eANHCTBEHHBIH TPEYTOIbHUK C BEPIIMHOM U3 MHOXKECTBa /.

B pabote nony4eHa CTpYKTypHast XapakTepu3anus Kiacca 1-TpeyronbHbIX rpados, KOTopas BICYET MOTMHOMHAIBHBIN all-
TOPHUTM HX PAacHO3HaBaHHS.

Kurouesvie cnosa: TpeyronbHbIi Tpad, pé0epHO-CHUMIITUITHATBHBIN I'pad, XapaKTepu3alus, He3aBUCHMOE MHOKECTBO,
COBEPILIEHHOE OKPECTHOCTHOE MHOKECTBO.

P. A. IRZHAVSKI, Yu. A. KARTYNNIK, Yu. L. ORLOVICH
A CHARACTERIZATION OF 1-TRIANGLE GRAPHS

Belarusian State University, Minsk, Belarus
irzhavski@bsu.by; kartynnik@bsu.by, orlovich@bsu.by

A graph is called 1-triangle if for each maximal independent set /, each edge of this graph with both end vertices not
belonging to / forms exactly one triangle with a vertex from the set /. We have obtained a structural characterization of
1-triangle graphs which implies a polynomial time recognition algorithm for this class of graphs.

Keywords: triangle graph, edge simplicial graph, characterization, independent set, perfect neighbourhood set.

M. A. MATAJIBILIKUH

BEPOSITHOCTHBIN AHAJIN3 CETEBBIX MOJEJIEN
B TPAHCIIOPTHOM JIOTUCTUKE

(Ilpedcmasneno unenom-koppecnonoenmonm 0. C. Xapunwvim)

T'poonenckuii eocyoapcmeennuiil ynueepcumem um. A. Kynanot, [ poono, beaapyco
m.matalytski@gmail.com

B COO6H18HI/II/I NpeaACTaBJICHBI METOJbI aHAJIN3a MAaPKOBCKUX ceTell MaccoBOTO 06CJ'[y)KI/IBaHI/ISI C noxoaaMu, KOTOpPBIC
MPUMEHAIOTCA IPU MPOTHOZUPOBAHUUN OKUAAEMBIX TOXOJA0B JJOTUCTUYECKUX TPAHCIIOPTHBIX CUCTEM.

Karouegule cnosa: moructTuveckasi TpaHCIOPTHAS CUCTEMa, CETh MAaCCOBOTO OOCITY)KUBaHUSI, IPOTHO3MPOBAHUE OXKHUIaC-
MBIX JOXOJOB.

M. A. MATALYTSKI

PROBABILISTIC ANALYSIS OF STOCHASTIC MODELS IN TRANSPORT LOGISTICS

Yanka Kupala State University of Grodno, Grodno, Belarus
m.matalytski@gmail.com

The article presents the methods of analysis of the Markov queueing networks with incomes that are used in forecasting
expected incomes of logistics transportation systems.

Keywords: logistics transportation system, queueing network, forecasting expected revenues.

B. I HAHJJEHKO
PEKYPCHUBHOE ITPEJICTABJIEHUE KJACCA CJIOJ)KHOCTH NP N coNP

(Ilpedcmasneno axkademuxom U. B. Iatiwyrom)
Hnemumym mamemamuxu HAH Benapycu, Munck, Beaapyce

vladimir.naidenko@gmail.com

BriepBrle momydeHa peKypCHBHAS MPEACTaBUMOCTh OXHOTO M3 0a30BBIX KIACCOB CIOKHOCTH NP M coNP ¢ ucmonb-
30BaHUEM MMOJIMHOMHAJIBHBIX HEACTEPMUHHUPOBAHHBIX MallIUH Tb}opm{ra.

Knrouesvle crosa: BEIMUCTATETBHAS CJIO)KHOCTb, pEKYpCHUBHAsA MMPEACTABUMOCTD.



V. G. NAIDENKO
RECURSIVE PRESENTATION OF THE COMPLEXITY CLASS NPNcoNP

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
vladimir.naidenko@gmail.com

Using nondeterministic polynomial time Turing machines, a recursive presentation of the complexity class NP m coNP
has been constructed for the first time.
Keywords: computational complexity, recursive presentation.

A. B. IVHEBUY

PASMEPHOCTbD XAYCJIOP®A MHOKECTBA JIEUCTBAUTEJIBHBIX,
KOMIIJIEKCHBIX U P-AIMYECKUX YHUCEJI C 3AJAHHBIM IIOPSAJIKOM
NPUBJINXEHUA AITEBPAUNYECKUMHA YUCJIAMU

(Ilpeocmasnero akademuxom H. A. H30606v1m)

Unemumym mamemamuxu HAH Benapycu, Munck, berapyco
lunevichav@gmail.com

B nanHo# paboTe HaiiileHO 3HaUeHHE pa3MepHOCTH Xaycaopda MHOKecTBa ToueK (X, z, ®) W3 HPOCTPaHCTBA JAeiCTBHU-
TEJIBHBIX, KOMIUICKCHBIX W p-aJndeCKMX YHCEJ, KOTOpble C 3aJaHHBIM MHOPSJKOM HPUOIIIKAIOTCS alreOpandecKuMH
YHCIaMU.

OCHOBY J10Ka3aTeJIbCTBAa COCTABJISICT METPUYECKash TeopeMa O TOYHOM IOPSIKE COBMECTHOIO HPUOIVIKCHHS HYJIS
B OTOM IIPOCTPAHCTBE M IOCTPOCHHUE PETYJISIPHOH CHCTEMBI U3 JEHCTBHTEIBHBIX alreOpandecKuX YUCell, KOMIUICKCHBIX
anreOpanyecKuX YUCEN U p-aInuecKuX anrebpandeckux qucen u3 Q.

Kniouesvie crosa: pazmepHocTs Xaycnopda, peryispHble CHCTEMbI YHCEN U BEKTOPOB, COBMECTHBIE TIPHOIMKSHUS.

A. V. LUNEVICH

HAUSDORFF DIMENSION OF THE SET OF REAL, COMPLEX AND P-ADIC NUMBERS
WITH A GIVEN ORDER OF THE ALGEBRAIC NUMBER APPROXIMATION

Institute of Mathematics of the National Academy of Sciences of Belarus, Minsk, Belarus
lunevichav@gmail.com

In this article we found the value of the Hausdorff dimension of a set of points in the space of real, complex and p-adic
numbers that are approximated with a given order by algebraic numbers.

The proof is based both on the metric theorem on the exact order of a simultaneous approximation of zero in this space
and on the construction of a regular system of real algebraic numbers, complex algebraic numbers and p-adic algebraic num-
bers of Q.

Keywords: Hausdorff dimension, regular systems of numbers and vectors, simultaneous approximations.

JILJI. TPOLJIOK!, O. C. KVJIAKOBHY ', E. B. IIAFYHA-KJIAIYKOBCKAA,
C. B. BAIIJEHKO?, axaoemux C. B. TAIIOHEHKO'

®OPMUPOBAHUE HAHOCTEPKHEM 30JI0TA ¥ IIJIEHOK HA X OCHOBE
JJISI IPUMEHEHUS B CHEKTPOCKOIINHN
I'MT'AHTCKOI'O KOMBUHALMOHHOI'O PACCESAHU S CBETA

Huemumym gusuru um. B. U. Cmenanosa HAH Benapycu, Munck, Beaapyce
Ltrotsiuk@ifanbel.bas-net.by; olga kul@imaph.bas-net.by; e.sh-k@ifanbel.bas-net.by; s.gaponenko@ifanbel.bas-net.by
’Benopycckuii 2ocydapcmeennbviil ynueepcumem, Munck, Beaapyce
vash_sv@mail.ru

HCCJ’ICZ[OB&HO q)OpMHpOBaHI/Ie HaHOCTep)KHeﬁ 30JI0Ta U TOHKUX IIJICHOK Ha UX OCHOBE, IPUTI'OTOBJICHHBIX METOIOM 3JICK-
TPOCTATUYECKOI'0 OCAKIACHUSA. Bnemee Ha HAHOCTEPXKHAX 30JI0Ta MOJYYECHBI CHEKTPBI TMTAaHTCKOI'O KOMOMHAIIMOHHOI'O
pacCcesaHusd HEOPraHUYCCKUX MHUKPOKPUCTAJIIOB MaJlaXHuTa, a TAKKE OPraHMY€CKUX HECEpOoCoACp)KalluX MOJICKYJ MHUTO-
KCaHTpOHAa U MaJIaxXUTOBOI'O 3€JICHOTO. ,Z[OHOJIHI/ITCJII)HESI npouenypa MOIII/I(i)I/IKaIII/II/I JaHHBIX ITJICHOK L-mmucTenHOM IO3BOIIS-
€T CYLIECTBEHHO PACHIMPUTH BO3MOXHOCTU HUCHOJB30BAHUA HaHOCTep)KHCﬁ 30JI0Ta OJ1 TUTAHTCKOI'O KOM6I/IH3.I.II/IOHHOFO
paccesaHus UPOKOro psaa COCJIMHCHUH.

Knrouesvle cnosa: HAHOCTEPKHU 30JI0Ta, TUTAHTCKOE KOM6I/IHaHI/IOHHOC pacceaHue, TOHKNUE IJICHKHU.



L. L. TROTSIUK', O. S. KULAKOVICH', E. V. SHABUNYA-KLYACHKOVSKAYA',
S. V. VASCHENKQO?, S. V. GAPONENKO'

FORMATION OF GOLD NANORODS AND GOLD NANOROD FILMS
FOR SURFACE-ENHANCED RAMAN SCATTERING SPECTROSCOPY

!B. I. Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus
Ltrotsiuk@ifanbel.bas-net.by; olga_kul@imaph.bas-net.by, e.sh-k@ifanbel.bas-net.by; s.gaponenko@ifanbel.bas-net.by
’Belarusian State University, Minsk, Belarus
vash_sv@mail.ru

The formation of gold nanorods as well as thin films prepared via electrostatic deposition of gold nanorods has been
investigated. The obtained gold nanorods films have been used as substrates for the surface-enhanced Raman scattering
analysis of sulfur-free organic molecules mitoxantrone and malachite green as well as inorganic malachite microcrystals for
the first time. The additional modification of films with L-cysteine allows one to significantly extend the use of gold nanorods
for the surface-enhanced Raman scattering analysis.

Keywords: gold nanorods, surface-enhanced Raman scattering, thin films.

B. JI. HTATIOIIIHUKOB, A. B. KPUBOLIIEEBA, B. E. BOPUCEHKO

JEKTPOHHAS CTPYKTYPA U OITHYECKHUE CBOMCTBA
ABYMEPHBIX KPUCTAJIJIOB SnS

(Ilpeocmasneno akademuxom C. B. I'anonenxo)

benopyccruii cocyoapemeennulil yHugepcumem uHgopmamuru u paouodiekmponuru, Munck, Berapyce
victor.shaposhnikov@gmail.com; anna@nano.bsuir.edu.by, borisenko@bsuir.by

TeopeTHYeCKUM MOJCITHPOBAHUEM OINPECIICHA JIICKTPOHHAS CTPYKTYpPa M ONITHYECKHE CBOICTBA ABYMEPHBIX KPUCTAII-
noB cynbduna onosa (SnS). PaccmoTpensl HU3KoTeMnepaTypHas a-SnS u BeIcokoTeMIepatypHas B-SnS ¢a3zer. O6Hapyxe-
HO, 4TO BCE CTPYKTYPHI SIBIISIOTCS Oy TPOBOJTHUKAMHY ¥ IIPU yBEITUUYESHIH TOJIIIMHEI KPUCTAJIJIOB XapaKTePU3YIOTCSl yMEHb-
IICHWEM IIMPHHBI 3aITPEIICHHO 30HbI 10 3HAYCHU I, THITHYHBIX JUIst 00bEMHOT0 MaTeprasa. PaccuuTaHHbIe 3HAUCHUS KOOI (-
(GUIMEHTOB OTPa)KCHHUSI MEHbIE 3HAYCHUH B OOBEMHBIX Marepuaiax, a Kod((QUIHEHT MOMIOUEHUS CBETa COINOCTABUM
¢ XxapakTepucTukaMmu oosemMHoro SnS n GaAs.

Kniouesvie cnosa: cynb(Gui 070Ba, IByMEPHBIH KPUCTAII, 30HHASI CTPYKTYypa, AMdIEKTpUYecKkas QyHKIus, Koddduun-
€HT OTPaKEHHMsI, KOAP(UITUESHT MOTIIOMICHHSL.

V. L. SHAPOSHNIKOV, A. V. KRIVOSHEEVA, V. E. BORISENKO
ELECTRONIC STRUCTURE AND OPTICAL PROPERTIES OF TWO-DIMENSIONAL CRYSTALS OF SnS

Belarusian State University of Informatics and Radioelectronics, Minsk, Belarus
victor.shaposhnikov@gmail.com, anna@nano.bsuir.edu.by, borisenko@bsuir.by

The electronic band spectra and the optical properties of 2D crystals of tin sulfide (SnS) were investigated by means of ab
initio simulation. Low-temperature (a-SnS) and high-temperature (B-SnS) phases in the form of 2D crystals were considered.
All compounds were found to be semiconductors. Their band gaps decrease upon increasing the number of monolayers
approaching the values of bulk materials. Calculated reflection coefficients of the structures studied are lower than in bulk
materials, and the light absorption coefficient has the same order of magnitude as in bulk SnS and GaAs.

Keywords: tin sulfide, two-dimensional crystal, band structure, dielectric function, reflection coefficient, absorption
coefficient.

N. A. KHILO
MODIFIED OTTO SCHEME FOR EXITATION OF SURFACE PLASMONS

B. 1. Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus
n.khilo@dragon.bas-net.by

A new type of resonant excitation of surface plasmons is proposed and investigated which is characterized by the equality
of the phase velocities and attenuation coefficients of the plasmons and an excitation field. It has been shown that this type of
resonance can be realized by means of the modified Otto scheme. The peculiarity of this scheme is the presence in a transition
layer of the periodic system of wedges allowing one to form an inclined evanescent wave. The calculation shows that the
modified scheme can provide a local power gain of two orders greater as compared with the standard Otto scheme.

Keywords: surface plasmons, evanescent field, flat lens.



H. A. XUJIO

MOJNPULTNPOBAHHASA CXEMA OTTO BO3BY XKJAEHUA
IHHOBEPXHOCTHBIX IIJTASMOHOB

(Ilpeocmasneno unenom-xoppecnondenmom B. H. Benvim)

HUnemumym gusuxu um. 5. U. Cmenanosa HAH benapycu, Munck, beaapyco
n.khilo@dragon.bas-net.by

[IpennoxeH 1 Uccie0BaH HOBBIM THUII PE30HAHCHOTO BO30Y K ICHHSI TOBEPXHOCTHBIX IJIa3MOHOB, KOTOPBIH XapaKTepu-
3yeTcsl paBeHCTBOM (Pa30BBIX CKOPOCTEH M KO PHUINCHTOB 3aTyXaHUs MIa3MOHOB 1 BO30y Kk aromero mous. [lokasano, uto
TaKO# pe30HaHC MOXXET ObITh peain30BaH B MOIU(UIMPOBaHHOH cxeme OTTO, 0COOEHHOCTBIO KOTOPOIl SABJISCTCS HATHMUUEC
B IIEPEXOHOM CJIO€ MEPHUOINIECKON CHCTEMBI KJIIMHBEB, ITO3BOJISIONIEH (GOPMUPOBATE HAKJIOHHYIO BAHECLCHTHYIO BOJHY.
Pacyer cxembl mOKa3as, 4TO MPEBBIIICHUE YCHIICHUS B pACCMAaTPUBAEMOI CXEME B CPABHCHUHU CO CTaHAAPTHOH cxemoir OTTO
MOXKET NOCTUTaTh ABYX IOPSAAKOB U BbIIIE.

Knrouesvle cno6a: NOBEpXHOCTHBIC [1JIa3MOHBI, 9BAHECLIEHTHOE 110JI¢, IJIOCKUE JINH3bL.

V. 1. BAIKOV', M. L. LEVIN', N. V. GERASIMOVICH?, A. D. CHORNY', A. A. MAKHANEK'

SECOND-KIND PHASE TRANSITION IN HUMAN LYMPHOCYTES MEMBRANE
STRUCTURES UNDER EXTREME GAS COLD EXPOSURE

(Communicated by Academician S. A. Chizhik)

4. V. Luikov Heat and Mass Transfer Institute of the National Academy of Sciences of Belarus, Minsk, Belarus
baikov@hmti.ac.by; marklvn@belhard.com; anchor@hmti.ac.by;, amakh@tut.by
’A. D. Sakharov International State Ecological Institute of the Belarusian State University, Minsk, Belarus
nvgerasimovich@mail.ru

A thermodynamic analysis of the after-effects of low temperatures on the structural characteristics of membranes of
peripheral blood lymphocytes of human was made. Structure changes in membranes are outlined using the theory of second-
kind phase transitions. Based on the analysis made, the trend in raising the immunological status of the body of athletes after
a whole-body cryotherapy course is explained from the viewpoint of decreasing a value of Young’s modulus of peripheral
blood lymphocytes, reducing the microviscosity of annular lipid of peripheral blood and of occurring processes similar to
second-kind phase transitions in plasmic membranes of lymphocytes.

Keywords: cryotherapy, lymphocytes membrane, second-kind phase transition.

B. U. BAUKOB', M. JI. JIEBHH', H. B. TEPACUMOBHW, A. JT. YOPHBII', A. A. MAXAHEK'

®A30BbI IEPEXO/I BTOPOI'O POJIA B CTPYKTYPAX MEMBPAH JIMM®OIIMTOB YEJIOBEKA
PUA SKCTPEMAJIBHOM I'A30BOM XO0JI0/IOBOM BO3JIENCTBUA

'Hnemumym menno- u maccooomena um. A. B. Jleikosa HAH Benapycu, Munck, Beaapyco
baikov@hmti.ac.by; marklvn@belhard.com; anchor@hmti.ac.by; amakh@tut.by
’Meaicoynapoonwiii 2ocyoapemeennblil sxonocudeckutl uncmumym um. A. JI. Caxaposa BI'Y, Munck, Berapycw
nvgerasimovich@mail.ru

[IpoBeneH TepMOAMHAMHUYECKUIT aHAIN3 TIOCISCTBHS BIMSIHUS HU3KUX TEMIIEPaTyp Ha CTPYKTYPHBIE XapaKTePUCTUKH
MeMOpaH TUMQPOLUTOB neprudepruecKoil KpoBr opranu3Ma yenoBeka. CTpyKTYpHbIC U3MCHEHUSI MEMOpaH OMHUCAHBI CIIEAYS
Teopun 0 ($a30BBIX MEPEXoaax BTOPOro poaa. Ha 0CHOBE MPOBEICHHOr0 aHaJN3a TEH/ICHIIHS TTOBBIIICHNUS HMMYHOJIOT HYe-
CKOr'0 cTaTyca OpraHu3ma (Ha mpuMmepe COPTCMEHOB) TTOCIIe TPOXOKICHUS Kypca 001Ieil KpHoTepanuu 00bSICHASTCS C TOU-
KW 3pCHHS] YMEHBIICHUS 3HaYeHHs Moyt FOHTa MuM(pOnHUTOB niepuepruuecKoil KPOBH, CHUKCHUSI MHKPOBS3KOCTH aHHY-
JSIPHOTO JTUIH/IA epueprUIecKoil KPOBU U MPOXOKACHHUEM B IIa3MAaTHYECKUX MeMOpaHax JTuM(OILHUTOB MPOIECCOB, 10-
JOOHBIX (pa30BBIM MEpEx0aaM BTOPOroO poja.

Kuroueswle cnosa: kpuoTeparsi, MeMOpaHbl TuM(POIUTOB, (ha30BbIil IEPEX0 BTOPOTO PO/IA.



E. M. OBCHIOK', O. B. BEKO?, 1. A. BOMHOBA’, B. B. KUCEJIb*, B. M. PEJIbKOB’

KBAHTOBASA MEXAHUKA 9JIEKTPOHA B MATHUTHOM IIOJIE,
YUYET AHOMAJIBHOI'O MATHUTHOI'O MOMEHTA

(Ilpedcmasneno unenom-koppecnonoernmom J1. M. Tomunvuuxom)

'Mo3zvipckuii 2ocyoapcemeennviii nedazozuueckuti ynusepcumem um. M. I1. [llamsaxuna, Mosvips, bBerapyce
e.ovsiyuk@mail.ru
Tumnazus 2. Kanunxosuyu, Kanunxosuyu, berapyce
vekoolga@mail.ru
SKouuwanckas cpeonss wxona Envckoco pationa, berapyce
voinyuschka@mail.ru
‘Benopycckuti 20cy0apcmeenulil yHusepcumen uH@opmamuxu u paouodnekmponuku, Munck, berapyce
vasiliy _bspu@mail.ru
SUnemumym Qusuxu um. B. U. Cmenanosa HAH Benapycu, Munck, benapyco
v.redkov@dragon.bas-net.by

VYpaBHeHue J{upaka Ui 4acTHIBI CO CIIMHOM 1/2 M aHOMaJIbHBIM MArHUTHBIM MOMEHTOM PELLICHO B IPUCYTCTBUH BHEIIHETO
OJIHOPOJIHOTO MarHMTHOro noss. Ilocne paszeneHuss NepeMEHHbIX 3a/ia4ya CBEACHA K OOBIKHOBEHHBIM Iu(depeHInaIbHbIM
ypaBHEHUSM 4-rO IOps/Ka, OHU PELICHbl C UCIOIb30BaHMEM MeToza (akropusanuu. BbiBeneHbl 0000IICHHbIE (OPMYIIbI,
OIHUCHIBAIONINE yPOBHU JlaHaay ISl 4aCTUIIBI CO CITMHOM IOJIOBUHA B MAarHUTHOM IION€, YYUTHIBAIOIINE HATUYNE y YACTHUILIBI
AHOMAJIbHOTO MarHMUTHOTO MOMEHTA. [10CTPOCHBI COOTBETCTBYIOIIME BOJIHOBbIE (DYHKIIMH.

Kniouesvle cnoea: 3meKTpoH, aHOMaJIbHBI MATHUTHBI MOMEHT, MAarHUTHOE T10J1€, TOUHbIE PEIIEHUS.

E. M. OVSIYUK', O. V. VEKO?, Y. A. VOYNOVAS, V. V. KISEL?, V. M. RED’KOV~

QUANTUM MECHANICS OF THE ELECTRON IN THE MAGNETIC FIELD,
TAKING INTO ACCOUNT OF THE ANOMALOUS MAGNETIC MOMENT

'Mozyr State Pedagogical University named after I. P. Shamyakin, Mozyr, Belarus
e.ovsiyuk@mail.ru
’Gymnasium, Kalinkovichi, Belarus
vekoolga@mail.ru
3Secondary school, Kochischany, Yelsk region, Belarus
voinyuschka@mail.ru
‘Belarusian State University of Informatics and Radioelectronics, Minsk, Belarus
vasiliy _bspu@mail.ru
3B. I Stepanov Institute of Physics of the National Academy of Sciences of Belarus, Minsk, Belarus
v.redkov@dragon.bas-net.by

The Dirac equation for spin 1/2 particle with anomalous magnetic moment is solved in presence of the external uniform
magnetic field. After separation of the variables, the problem is reduced to a 4-order ordinary differential equation, which is
solved exactly with the use of the factorization method. A generalized formulas for Landau energy levels are found. Solutions are
expressed in terms of confluent hypergeometric functions.

Keywords: electron, anomalous magnetic moment, magnetic field, exact solutions.

H.I" BACUJIBEBA, U. . IIETPYCEBUY, T. C. XJIEFHUKOBA, axaoemux ®@. A. IAXBUY

CHUHTE3 2-AIMJIIAKJIONEHTAH-1,3-TMOHOB C HACBIIIEHHOM C,-C,,
AIIMJBHOM HENBIO

Hnemumym 6uoopeanuueckoti xumuu HAH Benapycu, Munck, Berapyce
ogeikovas@gmail.com; khlebnicova@iboch.bas-net.by; lakhvich@iboch.bas-net.by

Onwucan CMHTE3 HOBBIX 2-allMIIKKIIONENTaH-1,3-1nonoB ¢ Hackimennoi C—C,, annnpHOM nenbio O-auuanpoBaHueM
[UKJIONEeHTaH-1,3-1HoHa XJIOPaHTUAPHAAMHU COOTBETCTBYIOIIMX KapOOHOBBIX KHCIOT B MPUCYTCTBHH MUPUIMHA B XJIOPO-
¢dopme ¢ mocaenyromeit O—C-u3omepu3anueil 00pa3yronuxcs eHONANIIATOB 0] AeHiCTBHEM aIlleTOHIIMAHTHIPUHA B Cpele
alleTOHUTPUIIA B IPUCYTCTBUU TPUITHIAMHHA.

Kniouesvie cnosa: uuknonentan-1,3-nuon, O-anunuposanue, enosanuiars, O—C-uzomepusanus, 2-aluIIHKIONEHTaH-
1,3-110HBI, B-TPUKETOHBI.



N. H. VASILYEVA, 1. I. PETRUSEVICH, T. S. KHLEBNICOVA, F. A. LAKHVICH
SYNTHESIS OF 2-ACYLCYCLOPENTANE-1,3-DIONES WITH A SATURATED C,-C,,ACYL CHAIN

Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
ogeikovas@gmail.com; khlebnicova@iboch.bas-net.by; lakhvich@iboch.bas-net.by

The synthesis of new 2-acylcyclopentane-1,3-diones with a saturated C,—C,, acyl chain was described. The compounds
were synthesized by the O-acylation of cyclopentane-1,3-dione with appropriate acyl chlorides in the presence of pyridine in
chloroform, followed by the O—C-isomerization of the prepared enol acylates under the action of acetone cyanohydrin in
acetonitrile in the presence of triethylamine.

Keywords: cyclopentane-1,3-dione, O-acylation, enol acylates, O—C-isomerization, 2-acylcyclopentane-1,3-diones,
B-triketones.

T. B. CBUPHJ]JOBA', A. C. IOTBUHOBUY', T. M. AIKUMEHKO', A. . KOKOPHH",
unen-koppecnonoenm /J[. B. CBUPHU/IOB’

COJIBBOTEPMHUYECKH CUHTE3 MOJIMBJIEH-BAHA JIMUEBBIX KATAJIU3ATOPOB
HA HOCUTEJISX U3 IMOKCU A KPEMHUS

!Benopyccruil 2ocyoapcmeennulii ynusepcumem, Munck, berapyce
sviridova@bsu.by, logvinovich2357@gmail.com; Yakimenko TM@mail.ru; sviridov@bsu.by
Uncmumym xumuveckoti pusuxu um. H. H. Ceménosa Poccutickoil akademuu Hayk, Mockea, Poccus
alex-kokorin@yandex.ru

IIpogeMoHCTpHpPOBaHA BO3MOXKHOCTH COJIBBOTEPMHUYECKOTO OCAXKJCHHS CMEUIAHHOTO OKCHJA MONNOIEHa-BaHAaAUs Ha
UHEPTHBIN HOCUTENb U3 JUOKCUJA KPEMHHS B BHJE ME30IOPUCTBIX IPaHy/I U HAHOYACTHUL[ 32 CUET MOJUKOHJICHCALIUU CMe-
IIAHHON MOJINOAEH-BaHAINECBOI KUCIOTH B KOHTPOIHPYEMBIX ycnoBusax. [Toka3ano, 4To MorydeHHbIC HAHECCHHbBIE KaTall-
3aTOpBI, NPEACTaBsomue coboi TBepabiid pacTsop V,0, : MoO,, XapakTepusyroTcsi BLICOKOH aKTUBHOCTBIO B PEAKLMH
okucieHus Tnodena npu remneparype 250 °C, 4To 1o3BoJISIET UCIIOIH30BATh UX B KAUECTBE OCHOBBI IEPCIIEKTUBHBIX CHCTEM
Jecynb(HPOBAHNUS YITIEBOIOPOAHOTO CHIPHSI.

Kniouesvie crosa: xarann3, CMEIIAHHBINA OKCH ]I, MOJIMOICH, BaHAMH, XMMHUYECKOE OCAXKICHHUE.

T. V. SVIRIDOVA', A. S. LOGVINOVICH', T. M. YAKIMENKO', A. I. KOKORIN?, D. V. SVIRIDOV"
SOLVOTHERMAL SYNTHESIS OF SILICA-SUPPORTED MOLYBDENUM-VANADIUM CATALYSTS

!Belarusian State University, Minsk, Belarus
sviridova@bsu.by, logvinovich2357@gmail.com; Yakimenko TM@mail.ru; sviridov@bsu.by
’N. N. Semenov Institute of Chemical Physics, Russian Academy of Sciences, Moscow, Russia
alex-kokorin@yandex.ru

The possibility of solvothermal deposition of mixed oxide of molybdenum-vanadium on an inert silica carrier
(mesoporous grains, nanoparticles) via the polycondensation of mixed molybdenum- vanadium acid under controlled
conditions has been demonstrated. It is shown that the obtained catalysts representing the solid V, O, : MoO, solution exhisit
the high activity in the reaction of thiophene oxidation at 250 °C and can be used for desulphation of hydrocarbons.

Keywords: catalysis, mixed oxide, molybdenum, vanadium, chemical precipitation.

N. M. LITVINKO', L. A. SKOROSTETSKAYA'!, T. G. GUDKO', M. M. TSIMOKHOVA',
V. S. KAMYSHNIKOV?, E. I. VIZHINIS®, V. A. VOROBEY?

SUPRAMOLECULAR COMPLEX OF FATTY ACID WITH HEMOGLOBIN AS AN INDICATOR OF
PHOSPHOLIPOLYSIS TO IDENTIFY EXPERIMENTAL PANCREATITIS

!Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Belarus
al_h@mail.ru; lydias@tut.by, tatsianagudko@gmail.com
’Belarusian Medical Academy of Post-Graduate Education, Minsk, Belarus
kafdiag@mail.ru; kafdiag@mail.ru; Varabeiproct@tut.by

The study of the supramolecular complex of fatty acid with hemoglobin as an indicator of phospholipolysis at different
stages of experimental acute necrotizing pancreatitis was carried out. It is found that the amplitude of the differential spectrum
of hemoglobin in the presence of myristic, oleic and palmitic acids or mixtures thereof depends on the length of hydrocarbon
chains of fatty acids and on the presence of double bonds. Full compliance of the dynamics of changes in the phospholipase A,
activity with a pathomorphological picture of the development of pathology of the pancreas and its treatment is found. It is
shown that the test system for determining the activity of phospholipase A, through the measurement of the differential
spectrum of hemoglobin in the wavelength range 403—423 nm during the formation of the supramolecular complex of
hemoglobin with fatty acids can be used for the diagnosis of severe forms of necrotizing pancreatitis as an informative
laboratory test.

Keywords: phospholipolysis, phospholipase A, test-system for photometric determination activity, fatty acid, hemoglobin,
experimental model of acute necrotizing pancreatitis, the pancreas.



H. M. IHNTBUHKO', JI. A. CKOPOCTEIIKAA', T. I 'VIKO', M. M. THMOXOBA",
B. C. KAMBIIIIHUKOB?, E. H. BUDKUHHC?, unen-xoppecnondenm A. B. BOPOBEH’

CYIIPAMOJIEKYJISPHBIA KOMILJIEKC J)KUPHON KUCJIOTHI
C 'EMOIVIOBUHOM KAK HHAUKATOP ®OCPOJIUIIOJNN3A
JJIs BBISIBJIEHUSI DKCIIEPUMEHTAJIBHOI'O ITAHKPEATUTA

!Unemumym 6uoopeanuueckoi xumuu HAH Benapycu, Munck, berapyce
al_h@mail.ru; lydias@tut.by, tatsianagudko@gmail.com
’Benopycckas MeOUYuHCKas akademus nocieduniomno2o oopaszosanus, Munck, Beaapyco
kafdiag@mail.ru; kafdiag@mail.ru; Varabeiproct@tut.by

IIpoBeneno u3ydenune CynpaMoIeKyIsIpHOTO KOMIIIEKCa KUPHOH KUCIOTEI C TeMOTTIOONHOM Kak HHANKaTopa Gocdonn-
MO/TM3a Ha Pa3HBIX CTAJHUAX 3KCIEPHUMEHTAIBHOTO OCTPOr0 HEKPOTU3UPYIONIETO MAHKPEaTUTa. YCTaHOBIEHO, YTO AMILITHUTY-
Jla Pa3HOCTHOT'O CHEKTpa reMOrJIO0MHA B IIPUCYTCTBUN MUPHUCTHHOBOIA, OJIGMHOBOI M MAJIEMUTHHOBOIT KHCJIOT HITH UX CMECH
3aBUCHT OT JIJTUHBI YTJIEBOIOPOIHOMN LEMOYKH KUPHON KUCIOTHI M HAJTHYHs B HEl NBOMHBIX cBszeil. OOHapy KEHO MOITHOE
COOTBETCTBHE JIMHAMUKH H3MEHEHUsI aKTUBHOCTH TankpeaTuyeckoil Gpochonunasel (PJIA,)) naromMmopdonoruyeckoit kapTu-
HE Pa3BUTHS MATOJIOTHH MOJKETYJOYHOHN JKelle3bl U ee JiedeHns. [loka3aHo, 9To TecT-cHcTeMa ONpeeNIeHNns aKTHBHOCTH
DJIA, no uzmepenuio MudPepeHuanbHOro CeKTpa reMoraoouna B auanasone BoiH 403423 HM, BO3HHKAIONIETO MTPH 00-
pa3oBaHUU €ro CyIpaMoJICKyJIIPHOT0 KOMIUIEKCA C )XUPHBIMU KHCIOTaMH, MOXKET HCIOIb30BATHCS /ISl IMATHOCTUKH TSKe-
TBIX ()OPM HEKPOTU3UPYIOIIETO MaHKPEaTHTa B KaueCTBe HH(POPMATUBHOTO Ta0OPaTOPHOTO TECTa.

Kmiouesvie croea: pochonunonus, pochonunasa A,, TecT-cucTema ais HOTOMETPHUECKOTO ONMPE/IENEeHHs] aKTUBHOCTH,
JKHPHBIE KHCIIOTBI, TEMOITIOONH, SKCIIEPHMEHTAIbHAS MOZIEIb OCTPOT0 HEKPOTH3HPYIOLIETO ITAHKPEeaTHTa, MODKEITYI0THAs JKee3a.

A I 2KOPOB, @. B. CAYTKHH, C. B. BYTA

COBPEMEHHAS CTPYKTYPA KOMIIVIEKCA HYKEPOAHBIX BU/IOB
COCYIIUX YWIEHUCTOHOI' UX-OPUTODPAT'OB ®AYHbI BEJIAPYCH

(Ilpeocmasneno unenom-xkoppecnondenmom B. I1. Cemenuenxo)

Benopycckuii cocyoapcmeennuiii ynusepcumem, Munck, berapyce
ZhorovDG@mail.ru; fvsautkin@gmail.com; aphids@tut.by

K HacrosimeMy BpeMeHH KOMILIEKC 4y KEePOIHBIX BUJIOB COCYIINX YWICHUCTOHOTUX-(pHUTO(aros payHs! benapycu BKito-
yaeT 61 BUJI HACEKOMBIX M kJjetei u3 35 poJos, 12 cemelcTB 1 4 OTpsA0B. YCTAHOBJIEHBI OCHOBHBIE PETHOHBI-I0HOPHI HHBA-
3UBHBIX BHJIOB COCYIIMX YICHUCTOHOTHX-(PUTO(DAroB, KOTOPHIMHU sABIAIOTCS cTpanbl KOxHoit, 3anannoii u Ceseproii EBpo-
el (19), menbmee yncino npoucxoqut u3 CpeausemaoMopss (12), CeBeproit Amepukn (11) n Lentpansroit Asuu (7); nans-
HEBOCTOYHOE TPOUCXOXKJICHNE MMEET JIMIMIb 2 BHJa WHBaiinepoB. K 4Mciy KPUNTOrEHHBIX OTHECEHO 7 BHAOB COCYIINX
HACEKOMBIX U KJIeIIeil, 4y KepoaHbIxX /s GayHsl benapycu.

Kurouesvie cnosa: Bpennrtenn, OM0I0THYeCKHe HHBA3NNU, Teorpaduiaeckoe pacpocTpaHeHne, S3pu(HONIHEIE KIICIH, Te-
MHUIITEPOUIHBIE HACEKOMBIE.

D. G. ZHOROV, F. V. SAUTKIN, S. V. BUGA

ACTUAL STRUCTURE OF THE COMPLEX OF ALIEN SPECIES OF SUCKING PHYTOPHAGOUS
ARTHROPODS IN THE FAUNA OF BELARUS

Belarusian State University, Minsk, Belarus
ZhorovDG@mail.ru; fvsautkin@gmail.com, aphids@tut.by

At present, the complex of alien species of sucking phythophagous arthropods in the fauna of Belarus includes 61 species
of insects and mates from 35 genera, 12 families and 4 orders. The majority of them have the European (19 species) origin,
and a smaller number is due to the Mediterranean (12), North American (11) origin. Seven invasive species are cryptogenic.

Keywords: pests, geographical distribution, biological invasions, Eriophyoidea, Hemipteroidea.



B. @. AIDKHEBA', H. A. HEKPAIIIEBUY', O. I BABAK, JI. A. MHUIIIHH?,
unen-xoppecnonoenm A. B. KUJIBYEBCKHH'

HNCIIOJIB30BAHUE MOJIEKYJIAPHBIX MAPKEPOB /UISI CO3JAHUS JIEZAKKHUX
I'MBPUJI0B TOMATA C BBICOKUM COJEP)KAHUEM KAPOTUHOU/1OB

!Hnemumym eenemuxu u yumonoauu HAH Benapycu, Munck, Berapyce
Adjieva_vika@mail.ru; natali.n25@mail.ru; babak olga@mail.ru; A.Kilchevsky@igc.bas-net.by
’HUnemumym osowesoocmea HAH Benapycu, Camoxsanosuuu, berapyce
leo123@tut.by

[TpoTecTupoBaHa KOMIEKIHM TOMaTa ¢ MpuMeHeHneM (QyHKInoHanbHbIX [P MapkepoB k reHam, A€ TepMUHUPYFOLTIM
coJiepiKaHue KapOTHHOMJIOB U HEPHOJ] COXPAHHOCTH IUIOAOB. Beinenenusie B pesynsrare JJHK-TunnpoBanus HCTOYHHUKH
CEJICKIIMOHHO-IIEHHBIX TCHOB HCHOIb30BATHNCh B CKPEITHBAHUN BEICOKOKAPOTHHOBBIX JINHUH U JIGKKUX TECTEPOB IO CXEME
TOIKPOCCOB. [3yueHa KOMOMHALIMOHHAs CHOCOOHOCTh JIMHMH M TECTEPOB IO IPH3HAKY «MaccoBas KOHLECHTpPALHS
B-kapoTHHa», BEIICJICHBI 00pas3Ibl ¢ BRICOKUM COIEPIKaHHEM B-KapOTHHA M JINKOIHHA.

Kutouesvie cnosa: TomMat, MyTaHTHBIE TEHBI, IEPHOJ COXPAHHOCTH IUIOJOB, KAPOTHHOM b, KOMOMHAIIMOHHASI CII0CO0-
HOCTb.

V. F. AJYIEVA', N. A. NEKRASHEVICH', O. G. BABAK', L. A. MISHIN?, A. V. KILCHEVSKY"

USE OF MOLECULAR MARKERS FOR THE DEVELOPMENT OF LONG-STORAGE TOMATO HYBRIDS
WITH A HIGH CAROTENOID CONTENT

nstitute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Belarus
Adjieva_vika@mail.ru; natali.n25@mail.ru; babak olga@mail.ru; A.Kilchevsky@igc.bas-net.by
’Institute of vegetable growing of the National Academy of Sciences of Belarus, Samokhvalovichy, Belarus
leo123@tut.by

A collection of tomato genotypes was tested by functional PCR markers for the genes determining a carotenoid content
and a period of fruit preservation. Identified as a result of DNA-typing sources of breeding the valuable genes were used for
high carotene content line crossing and long-storage testers according to the top-cross scheme. The combining ability of lines
and testers on the basis of “mass concentration of B-carotene” features was studied and the specimens with a high concentration
of B-carotene and lycopene were selected.

Keywords: tomato, mutant genes, fruit storage life, carotenoids, combinational ability.
M. H. IIIAIITYPEHKO', C. B. BAKVJIA', B. KOP3VH?, akademux JI. B. XOTBIJIEBA'
SNP-AHAJIN3 TEHETHYECKOI'O PABHOOBPA3U A ITIIIEHUIIBI BEJIAPYCH

"Hncmumym eenemuru u yumonozuu HAH Benapycu, Munck, Berapyce
m.shapturenko@igc.by, svettera@yandex.ru; L.khotyleva@igc.by
’KWS LOCHOW GmbH, Bepeen, I'epmanus
viktor.korzun@kws-lochow.de

[IpoBeneHO M3yUYeHNE TEHETHYECKOT0 pa3HO00pas3us MuIeHUIb benapycu Ha ocHOBe BeICOKOIIpoIryckHOro SNP mapku-
poBanus. B nienom n3 384 ncnoiap30BaHHBIX MapKepOB B HCCIeAyeMol Koyekuu TunupoBaH 331 nokyc. [eHOpOHIBI 031-
MBIX U SPOBBIX COPTOB JOCTOBEPHO pa3inyvatoTcs no yactrotaM 248 BapuantoB 174 SNP. ['eneTnueckas cTpykTypa Genopyc-
CKHX COPTOB OOHapy>XHMBaeT 3HAUUTEIFHOE CXOJCTBO C 00pa3aMy POCCHHCKOI M yKPanHCKOH CeleKINHU, HO IIPH 9TOM 00-
nmajiaeT 3HAYUTENBHBIM 3alacoM pPa3HOOoOpa3us, KOTOpOE IMPEICTABIAET XOPOMIMH TOTEHIHAN JUIsl CO3JaHHsI HOBBIX
BBICOKONPOAYKTHBHBIX aJallTHPOBAHHBIX (hOPM.

Kurouesvie cnosa: nmennna (Triticum aestivum L.), reneTndeckoe pasnobpasue, SNP-mapkepst.

M. N. SHAPTURENKO!, S. V. VAKULA', V. KORZUN?, L. V. KHOTYLEVA'

HIGH-THROUGHPUT SNP ARRAY FOR GENETIC DIVERSITY EVALUATION
WITHIN HEXAPLOID WHEAT IN BELARUS

nstitute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Belarus
m.shapturenko@igc.by, svettera@yandex.ru; l.khotyleva@igc.by
2KWS LOCHOW GmbH, Bergen, Germany
viktor.korzun@kws-lochow.de

We used a high-throughput array to evaluate the diversity of hexaploid wheat growing in Belarus under the breeding
program through 384 gene-associated SNPs. The gene pool of winter and spring varieties are significantly different in
frequency of 248 variants from 174 SNPs. The genetic structure of the Belarusian population of wheat has appeared similar to
the Russian and Ukrainian varieties and is essentially different from west-European varieties. But it has a high variability
and, consequently, a good genetic potential for the improvement through breeding.

Keywords: wheat (Triticum aestivum L.), genetic diversity, SNP-markers.



H. A. IIVKAHOBA', JI. B. JVBOBCKAA', FO. C. BAKAKHHA', M. A. MAPTHhIHOBA',
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IMPOrHOCTUYECKHE ®AKTOPHI ITIPH JIEUEHUU PAKA MOJIOYHOM KEJIE3bI
(Ilpedcmasaeno unenom-xkoppecnondenmom E. U. Cnobooicanunoir)

"Hnemumym 6uogpusuxu u kiemounoti unocenepuu HAH Benapycu, Munck, Beiapyco
natashu2006@yandex.ru; dubovsk@mail.ru; bakakinay@mail.ru; martynova@ibp.org.by
’PHIIL] onxonoeuu u meouyunckou paouonozuu um. H. H. Anexcanoposa, Munck, Beiapyce

oncomammolog@tut.by, jaklin60@rambler.ru

VYCTaHOBIIEHO, YTO AKTUBHOCTH Oy THPHIIXOJIMHICTEPA3kl B IEJIEHOI KPOBH MAIIMEHTOK C 10OPOKaYeCTBEHHBIMH OITYXO-
JSIMH MOJIOYHOM JKeJIe3bl HMKE TI0 CPAaBHEHHIO C STUM ITOKa3aTelIeM MPH 3JI0KadyecTBEHHBIX oOpa3oBanusax (P < 0,001). Ha
reib-JIeKTpodoperpaMmax mia3Mbl KPOBH MALIMEHTOK C PAKOM MOJIOYHOM KeJie3bl 00HApYIKEHO U3MEHEHHE OEeIKOBOM IKC-
MIPECCUH U TOSIBIIEHUE HOBBIX OCJIKOBBIX OHKOMapKEePOB, KOTOPBIE 3aBHCAT OT MOJIEKYIISIPHO-T€HETHYECKOT O TIOTHIIA OITYXO-
J1. BbIBICHHbBIC pa3IuyKst HO3BOJIAT pa3paboTaTh AOMOIHUTEIbHBIC METOAbI AUATHOCTUKH M IIPOTHO3MPOBAHUS Pe3yJIbTa-
TOB TEPAIHH.

Kuniouesbvie cn06a: pax MOJOYHOM xelie3bl, pudpoaieHoMa, KPOBb, IPOTEOMHOE PODHINPOBAHKE, XOIHHICTEPa3bl, MO~
TEHLUAJIbHbIE OHKOMapKEPBI.

N. A. SHUKANOVA', L. V. DUBOVSKAYA', Y. S. BAKAKINA', M. A. MARTYNOVA', N. A. KAZLOUSKAYA?,
E. V. SHAPOVAL?, I. M. BUSHMAKINA', M. M. MOLCHAN'

PROGNOSTIC FACTORS IN THE TREATMENT OF BREAST CANCER

Institute of Biophysics and Cell Engineering of the National Academy of Sciences of Belarus, Minsk, Belarus
natashu2006@yandex.ru; dubovsk@mail.ru; bakakinay@mail.ru; martynova@ibp.org.by
’N. N. Alexandrov National Cancer Centre of Belarus, Minsk, Belarus
oncomammolog@tut.by; jaklin60@rambler.ru

It was shown that the butyrylcholinesterase activity in the blood of women with non-malignant breast cancer was lower
as compared to patients with malignant breast cancer (P < 0,001). Using two dimensional gel-electrophoresis method it was
found that blood plasma proteomic maps are different for patients with various molecular subtypes of breast cancer. Identified
differences consist in the appearance of additional new proteins and changes in the expression of proteins present in norm.
Current data provide an advance to develop supplemental methods of breast cancer diagnosis and prognosis of the therapy
outcomes.

Keywords: breast cancer, fibroadenoma, blood, proteome profiling, cholinesterases, potential oncomarkers.

B. Il. KYPYEHKO', . A. BATMAHAH', B. E. MAMHH?, O. 1. FOPOIJUH", IO. I’ TUTMHAK?

TAKEJIBIE METAJLJIBI B KYCTUCTBIX JTUINAMHUKAX KAK UHIUKATOP
ATMOC®EPHOI'O IEPEHOCA 3ATPA3SHAIOIUX BEINECTB B AHTAPKTUE

(Ilpeocmasneno akademurxom B. @. Jlocurnoswim)

!Benopyccruil cocyoapcmeennulil ynugepcumem, Munck, bearapyce
kurchenko@tut.by; irina_bagmanian@gmail.ru
’Hayuno-npaxmuuecxuii yenmp HAH Beaapycu no 6uopecypcam, Munck, berapyce
viadmiamin@mail.ru; borodinoi_zoo@mail.ru; antarctida_2020@mail.ru

HccnenoBano coxep:kaHue psjila METAJJIOB B HEKOTOPBIX KYCTHUCTBIX JuilaiiHukaXx BocTounoil Antapkruiel. JlaHa
OLICHKA BIMSHHS Pa3IMIHBIX HCTOYHUKOB Ha ()OPMUPOBAHHE UX HIEMEHTHOTO cocTaBa. [lokazaHo, 4To qanbHUit aTMocdep-
HBII IIEPEeHOC TAKUX IEMEHTOB, Kak Zn, Mn, Cu, Pb, Ti, Sr, Rb, Y, Ba oka3biBaeT cyniecTBEeHHOE BIMSIHHE HA MX HAKOTUICHHE
B auInaiiHukax. HakomneHnue numaiHuKaMyu aJlFlOMUHUS U XKeJIe3a CBSI3aHO C UX JUTOICHHBIM IIPOMCX0XKAeHUueM. B cpaBHe-
HUY C APYTUMU TNIMIARHUKAMU 1115 Pseudephebe pubescens xapakTepHO 3HAUUTEIBHOE HAKOIIIICHNE YKa3aHHBIX JIEMCHTOB,
¥l CJI/IOBATEIILHO, 3TOT BUJ MOXKET OBITh UCIIOIb30BaH B KAUECTBE HHANKATOPa aTMOCHEPHOr0 NepeHoca 3arps3HsOIINX Be-
1IecTB B aTMocdepe.

Karouegvle crnosa: KyCTUCTBIE NTHIIANHUKH, TSKEIbIE METAJUIBI, aTMOC(HEPHBIH MepeHoc, AHTapKTHAA, KOIPUIIUEHT
oboramieHus, 3arpsi3HeHHE.



V. P. KURCHENKO', I. A. BAGMANYAN', V. E. MIAMIN?, O. I. BORODIN?, J. G. GIGINYAK”

HEAVY METALS IN FRUTICOSE LICHENS OF ANTARCTIDA AS AN INDICATOR
OF ATMOSPHERIC TRANSPORT OF POLLUTANTS

!Belarusian State University, Minsk, Belarus
kurchenko@tut.by; irina_bagmanian@gmail.ru
Scientific and Practical Center of the National Academy of Sciences of Belarus for Biological resources, Minsk, Belarus
viadmiamin@mail.ru; borodinoi_zoo@mail.ru; antarctida_2020@mail.ru

The content of a number of metals in some fruticose lichens from East Antarctica has been studied. The influence of
various sources on the formation of their composition has been estimated. It has been shown that long-distance atmospheric
transfer of such elements as Zn, Mn, Cu, Pb, Ti, Sr, Rb, Y, Ba has an essential impact on their accumulation in lichens.
Accumulation of aluminium and iron in lichens is associated with their lithogenic origin. Comparing to other lichens,
Pseudephebe pubescens is characterized by a significant accumulation of the above-noted metals, and this species can
therefore be used as an indicator of atmospheric transfer of pollutants in the air.

Keywords: fruticose lichens, heavy metals, atmospheric transfer, Antarctica, enrichment factor, pollution.

I H. COKOJIOBA

COIIUOJOTMYECKH AHAJIN3 MEXAHU3MOB AJTANITAIITAU PBIHKA TPYIA
PECITYBJIMKHU BEJIAPYCH K CTPYKTYPHBIM UIBMEHEHUAM 9KOHOMUKH

(Ilpeocmasneno akademurxom E. M. babocosuvim)

Hncmumym sxonomuxu HAH benapycu, Munck, beaapyco
gnsokolova@tut.by

AHaTH3UPYIOTCSI MEXaHU3MBI TOACTPOMKHN PBIHKA TPYAa K CTPYKTYPHBIM U3MEHEHHSIM DKOHOMHKH. BBIsSIBICHO, 4TO Me-
XaHMU3MBI KOJTHYECTBEHHOH MOICTPONKH, CBA3aHHBIE C COXPAaHEHNEM H30BITOYHOM pabouel CHIIbI, 0CTa0NIAIOT KOHKY PEHITHIO
3a paboune MecTa; MeXaHH3Mbl KaueCTBEHHOH MOACTPOIKH He 00eCIIeYNBAIOT PEaKIMIO PhIHKA 00pa30BaTEeNIbHBIX YCIYT Ha
CTPYKTYpPHBIC U3MEHEHN ST YKOHOMHKH; MEXaHU3MBbI 3apa00THOI IJIaTHl HE CTUMYJINPYIOT B TOCTATOYHON Mepe Iepexo] pa-
6oueil cuIbl B HOBBIE C(PePhl FKOHOMUKH; MEXaHH3Mbl HHCTUTYLIMOHAIBHON TOJICTPOWKH HE CIIOCOOCTBYIOT COTNIAaCOBAaHHO-
CTH JICHCTBUS Ha3BaHHBIX MEXaHNU3MOB. JIJIsl yCIIeIHOI ajanTauy pplHKa TPYAa K CTPYKTYPHBIM U3MEHEHUSIM DKOHOMUKH
HEOOXOIUMBI COKpaleHne Hed(h(HEKTUBHBIX pabOUNX MECT, COI[HAIFHO OTBETCTBEHHAS PECTPYKTYpH3aIHs (BKIOUas Ore-
pexaromiee nepeoOydyeHne M COBPEMEHHBIC METOAbI KaJApOBOW pabOThI), COIIaCOBAHME PbIHKA 00Pa30BATENBHBIX YCIYT
U pBIHKA TPyJAa, peanu3anus 3apaboTHON IIaToi QyHKIUHN, CTUMYIHpYOell paOOTHUKOB HAa IPOM3BOANTEIBHBIN U Kade-
CTBEHHBIH TPy, MOBBIIICHHE HHCTUTYIIHOHATBHON THOKOCTH PBIHKA TPYAA.

Knrouesvie criosa: ppIHOK TPyAa, aalTalisl, MeXaHU3MbI, CTPYKTYpPHbIC U3MEHEHHUs JKOHOMUKH, Pecriyonuka benapyce.

G. N. SOKOLOVA

SOCIAL ANALYSIS OF THE MECHANISMS OF ADAPTATION OF THE LABOR MARKET
OF THE REPUBLIC OF BELARUS TO STRUCTURAL CHANGES IN ECONOMY

Institute of Economics of the National Academy of Sciences of Belarus, Minsk, Belarus
gnsokolova@tut.by

In this article the mechanisms of the labor market adjustment to structural changes in economy are analyzed. It is revealed
that the mechanisms for quantitative adjustment are connected with the preservation of unnecessary labor, weaken competition
for workplaces; the mechanisms for qualitative adjustment don’t provide the reaction of the educational services market to
structural changes in economy; the mechanisms for wages don’t stimulate the labor transition into new spheres in economy;
the mechanisms for institutional adjustment don’t promote the coordination of the named mechanisms action. For successful
adaptation of the labor market to structural changes in economy the following is necessary: reduction of inefficient workplaces,
socially responsible restructuring (including over retraining and modern methods of personnel work), coordination of the
educational services market and the labor market, realization by wages of the function stimulating workers to productive and
qualitative work, increase of labor market institutional flexibility.

Keywords: labor market, adaptation, mechanisms, structural changes in economy, Republic of Belarus.
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BJIUAHUE TEHETUYECKUX U HAPATUIIMYECKUX ®AKTOPOB
HA NPOAYKTUBHOE JOJII'OJETUE YEPHO-IIECTPOI'O CKOTA

T'poonenckuii eocyoapcmeennuiii acpapHulii ynugepcumem, I poono, berapyce
gegau@ggau.by; s_korshyn@mail.ru; nn_klimov@mail.ru

PaboTa MocBseHa H3YYCHHIO BIUSHHS Pa3IHUHbIX (haKTOPOB Ha MPOJYKTHBHOE JOJTOJIETHE U OKU3HEHHY O MOJIOY-
HYIO TIPOyKTHBHOCTb KOPOB 0€JI0pYCCKOil YepHO-TIeCTPOil MOPOABL. YCTAHOBIICHO, YTO CPear GaKTOPOB, CIOCOOCTBYIOINX
JIOJITOJIETHEMY NMPOAYKTHBHOMY HCHOJIB30BAaHHIO KOPOB, MOXKHO BBIACITHTH IIPHUNHBI KaK HACIEICTBEHHOH, TaK 1 apaTHIIN-
YeCKOil MPUPOJIBI, KOTOPbIC HEOOXOAMMO YUUTHIBATH B 300TEXHUYECKOH padoTe. IIpu 3TOM Hanbosiee CHIIBHOE BIMSIHUE U3
TeHeTHYECKUX (PaKTOPOB Ha CPOK MPOYKTUBHOTO UCIIOIb30BAHUS YCTAHOBJICHO 10 (haKTOPY «JIMHEWHas IPUHAIICKHOCTY
(m?=10,3 %), a u3 maparunuyeckux GakTopoB — «ya0ii 3a nepByto aktanuo» (n* = 11,78 %).

Kniouesvie cnosa: poyKTUBHOE JIOJTOJIETHE, TIOKU3HEHHAs MOJIOYHAS MTPOYKTUBHOCTh, TeHETHYECKHE (haKTOpbI, Mapa-
TUIHYECKHE (HaKTOPBI.

V. K. PESTIS, S. I. KORSHUN, N. N. KLIMOV, L. A. TANANA

EFFECT OF THE GENOTYPIC AND PARATYPIC FACTORS ON THE PRODUCTIVE LONGEVITY
OF THE BLACK-MOTLEY CATTLE

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

The article is devoted to the study of the influence of different factors on the productive longevity and the lifetime milk
production of the Belarusian black-motley cows. It was found that among the factors contributing to the many-year productive
use of cows it is possible to identify the causes of both hereditary and paratypic nature that need to be taken into account in
animal husbandry. The most powerful influence of genetic factors on the period of the productive use is set by the factor of
“linear affiliation” (n? = 10.3 %), and from paratypic factors — “the yield of milk in the first lactation” (n? = 11.78 %).

Keywords: productive longevity, lifetime milk production, genetic factors, paratypic factors.





