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Inyxoe A. A. B paHHOW cTaTbe MOCTPOEHO pelleHue 3agaydn o | GpyHKLMOHaNbHO- In this article, a solution is constructed to the | functionally
[OuncnepcrMoHHble COOTHOLIEHUA pacnpocTpaHeHMM TOPU3OHTANIbHO MNONAPU30BAHHBIX | FPafUEeHTHble problem of the propagation of horizontally | gradient
ANA CABUrOBbLIX BOJIH B COBUTOBBIX  YMPYrMX BOAH  BOOJAb  MPOM3BOJILHO | TPaHCBEPCasbHO- polarized shear elastic waves along an | transversally
QHM30TPONHOM PYHKLMOHANbHO- | OPMEHTUPOBAHHOIO HaMnpaB/ieHUA B MIOCKOCTM C/I0A | U3OTPOMHbIE arbitrarily oriented direction in the plane of a | isotropic

rpagueHTHOM cnoe ¢

13 OYHKLMOHANbHO-TPaAMUEHTHOTO TPaHCBEPCaNbHO-

maTepunanbl,

layer of a functionally gradient transversally

materials, two-

ABYyxdaKTopHO N30TPOMHOTO maTepuana c pas3nnyHbIMK | ABYXpaKTOpHas isotropic material with various exponential laws | factor
3KCMOHEHLMaNbHOI nonepeyHon 3KCMOHEHUMabHbIMU 3aKOHAMWU U3MEHEHUS GU3NKO- | SKCNOHEHUMaNbHasA of change in physical and mechanical | exponential
HEeOAHOPOAHOCTLIO NO MeXaHNYECKUX XapaKTEPUCTUK. HEeo4HOPOAHOCTb, characteristics. heterogeneity,
MeXaHUYECKUM XapaKTepUCTUKAM UTEpPaLMOHHbIE iterative
ANropUTMbI integration

Glukhov A. A. WHTErpupoBaHusa, algorithms,
Dispersion relations for shear AMCNEepPCUOHHbIEe dispersion
waves in an anisotropic functional ypaBHEHMUS. equations.
gradient layer with two-factor
exponential transverse
inhomogeneity in mechanical
characteristics
lopp I. B., Ma3Hes A. B., B cratbe paccmoTpeHa 3agava O  ABUMKEHUM | npeueccuu; The article addresses the problem of the | precessions,
benoKoHob T. B. OVMHAMMYECKM CUMMMETPUYHOrO TBEPAOro Tesfa C | OAHOPOAHble motion of a dynamically symmetric rigid body | uniform force
O pe30oHaHCHbIX npeueccusx HEernoABWXHON TOYKOM B CU/JIOBOM MOJie, KOTOpPOE | CM/IoBble NOAs; with a fixed point in a force field, which is a | fields,
TBEPAOro Tena ¢ HenoABUXKHOM ABNSAETCS Cyneprnosmumel Tpex OA4HOPOAHbIX CUIOBbLIX | PE30HAHCHI; superposition of three uniform force fields. The | resonances,
TOUKOM noneii.  M3yyeH BOMPOC O  CyLWECTBOBAHMM | AMHAMMUYECKas issue of the existence of resonant precessions | dynamic

PEe30HaHCHbIX npeueccui, XapaKTePU3YIOLWMXCA | CMMMETpUA. characterized by the comparability of the | symmetry.
Gorr G. V., Mazniev A. V., COU3MEPMMOCTbIO CKopocTei npeueccun " precession and the body's intrinsic rotation
Belokon T. V. cobcTBeHHOro BpalweHua Tena. [lokasaHo, 4To He speeds is studied. It is proven that resonant
About resonant precessions of CyLLLeCTBYeT pe3oHaHCHbIX npelieccuii Buaa | = ng precessions of the form 1) = n¢ do not exist
rigid bodies with a fixed point ONHAMMYECKM  CMMMETPUYHOrO Tesla B CAyvae for n€ N (N > 2).

n€N(N > 2).
3bi3a A. B., Heckopodes P. H., B cTaTbe wuccnegoBaHbl YC/A0BMA  CYLLECTBOBAHWUS | MOAMHOMMAJIbHbIE The article studies the existence conditions for | polynomial
Mnamonoea E. C. YacTHbIX peweHui cneumanbHoro Knacca | pelleHus, partial solutions of a special class of polynomial | solutions,
UccnepoBaHue ypaBHEHUMA NOMHOMMUANBHOM CTPYKTYPbl YPaBHEHUI ABUXKEHUA | MHBapWAHTHblE structure of the motion equations of a gyrostat | invariant
OBUXXEeHUA rupocraTa B rmpoctata B MarHUTHOM none ¢ ydyetom 3¢deKTa | CoOoTHOLWEHUs, in a magnetic field, taking into account the | relations,




MArHMTHOM nose Ha oCHoBe
NO/IMHOMMUANIbHbIX pELLIEHVIﬁ

bapHeTtTa—/loHOOHa. [locTpoeHO HOBOe pelleHne
YKa3aHHOro KJjacca, OonucbiBaemoe SA/IMNTUYEeCKUMU

rmpoctat, appeKT
bapHeTtTa—/IOHAOHa,

Barnett-London effect. A new partial solution of
the specified class, described by elliptic time

gyrostat, Barnett-
London effect,

OYHKUMAMM BPEMEHMU. 3NNNTUYECKME functions, has been constructed. elliptic functions.
2Zyza A. V., Neskorodev R.N., dYHKUMM.
Platonova E.S.
Investigation of the gyrostat
motion equations in magnetic
field based on polynomial
solutions
baxmuH C. I, Yapbapoes A. B. MpennoxeH HOBbIN CNEKTPOOTOMETPUYECKUI METOA, | TeTpaankuaammoHuii, | A new  spectrophotometric method for | tetraalkylammoni
CneKktpodoTomeTpuyeckoe onpeaeneHnn copepKaHusa TeTpaankMAaMMOHMEBBIX | TeTpaankundpocdoHn | determining the content of | um,
onpeaeneHne KOHLEHTpaL 1 u unn  dochoHMEBLIX  CONEM, OCHOBaHHbIM  Ha | W, OKCMpaH, anokcua, | tetraalkylammonium or phosphonium salts is | tetraalkylphospho
HYKNe0(PUNbHOCTU YeTBEPTUUHDBIX XPOMOTeHHOM Sy2 peakLusa PacKpbITUA OKCMPAHOBOIO | HyKNeodUIbHOCTb proposed, based on the chromogenic S\2 | nium, oxirane,

aMMOHMeBbIX U GpocHOHUEBDIX
coneii Ha OCHOBE peaKLuun
HYKN€0(pUNbHOTO PacKpbITUA
3MOKCMAHOTO LMKNA

Bakhtin S. G., Charyarov A. V.
Spectrophotometric determination
of the concentration and
nucleophilicity of quaternary
ammonium and phosphonium salts
based on the reaction of
nucleophilic opening of the epoxide
ring

LMKMA B CUCTEMAX «3MOKCUA — conb RyN'X™ mam R,PXT
—  MpPOTOHOAOHOPHbIN  peareHT». WccneaoBaHbl
$OpMasIbHO-KMHETUYECKME 3aKOHOMEPHOCTU peaKkLmn
PACKpPbITUA 3MOKCUMAHOTO UMKAQ B NPEeaNoXeHHbIX
cucTemax.

reaction of oxirane ring opening in the systems
"epoxide — salt R;N"X™ or R,PX” — proton donor
reagent". Formal kinetic patterns of the epoxide
ring opening reaction in the proposed systems
are investigated.

epoxide,
nucleophilicity

BepeckyH A. 1., Muxane4yk B. M.,
Jlbica P. ., [nasyHoea B. A.,
Hukonaeesa O. @., PadueHKo 4. 3.
9NOKCUMAHO-TUTAHOKCUAHDbIE
HAHOKOMMO3UTbI: CUHTE3 U
CBOMCTBA

Vereskun A. D., Mikhal’chuk V. M.,
Lyga R. I., Glazunova V. A., Nikolaeva
O. F,, Radchenko D. E.
Epoxy-titanium oxide
nanocomposites: synthesis and
properties

30nb-renb MeTogoM MPOBEAEH CUHTE3 3MOKCUAHbBIX
HaHOKOMMNO3WUTOB, HANONHEHHbIX AMOKCUAOM TUTAHa,
KOTOpbI dopmmnpoBsancs OAHOBPEMEHHO c
MOMKOHAEHCALMEN MeXAy CMOMOM W aMUHOM.
Yactuubl TUTAHOKCMAHOTO HaHOHanoNHuUTenNA
ob6pa3oBblBaNCE  MOCPEACTBOM  FMAPOSUTUYECKOM
MOMKOHAEHCALMMN TeTpabyTokcuTUTaHa. B Kauectse
MaTpuLbl  KOMMNO3UTOB UCMO/Ib30Ba/M  3MOKCUAHO-
aMUHHbIN  nonumep Eponex 1510 / Jeffamine T-403.
MonyyeHbl KomnosuTbl, cogepawme po 10 macc.%
TiO,. KntoueBbiM  GaKTOpoMm,  OMNpeaenstoLLmnm
CBOMCTBA  MONYYEHHbIX  KOMMO3WUTOB,  ABAAETCA
dopmMpoBaHME TPEXMepHOW TUTAHOKCUOHON CeTKU

3NOKCHUAHbIEe
HAaHOKOMMNO3UTbI,
30/1b-renb meToa,;
OKCUA TUTAHa;
dMUHHOEe
oTBepXAaeHue,
CTPYKTYpa,
TePMOOKUCIUTEIbHAA
AeCTpyKumnAa.

The epoxy nanocomposites were synthesized
using the sol-gel method. The composites were
filled with titanium dioxide, which was formed
simultaneously with polycondensation between
the resin and amine. Titanium oxide nanofiller
particles were formed by hydrolytic
polycondensation  of  tetrabutoxytitanium.
Epoxy-amine polymer Eponex 1510 / Jeffamine
T-403 was used as a matrix for the composites.
Composites containing up to 10 wt.% TiO, were
obtained. The key factor determining the
properties of the obtained composites was the
formation of a three-dimensional titanium

epoxy
nanocomposites;
sol-gel method,;
titanium oxide;
amine curing;
structure;
thermal-oxidative
degradation.




no Bcemy obbemy KomnoswuTta. Bcnepctsue 3TOrO
noBbllLIAeTCA TemnepaTypa cTeknoBaHMA obpa3uos u
TemnepaTypa  3aBepleHuWa WX  nepexoja B
BbICOKO3/1aCTUYECKoe cocToAHME. CUHTE3MpOBaHHbIe
3MOKCUAHO-TUTAHOKCUAHbIE  KOMMNO3UTbl  ABAAKOTCA
6onee yCTOMYMBBIMM K  BbICOKOTEMMEPATYPHOMY
OKMC/IEHUIO KMC/IOPOAOM, a TaK¥Ke K U30TepMUYECKOM
" HeM30TepMMUYECKOM TEPMOOKUCANTENBHOM
Aectpykummn. OCHOBHasA CTagMa  AECTPYKLMOHHOro
npouecca HaHOKOMMO3MTOB HauuMHaeTcA npu bonee
BbICOKMX Temnepatypax W MpOTEeKaeT C 3amMeTHO
MeHbLLEeN CKOPOCTbIO.

oxide network throughout the entire volume of
the composite. As a result, the glass transition
temperature of the samples and the
temperature of completion of their transition to
a highly elastic state increase. The synthesized
epoxy-titanium oxide composites are more
resistant to high-temperature oxidation by
oxygen, as well as to isothermal and non-
isothermal thermo-oxidative destruction. The
main stage of the destruction process of
nanocomposites begins at higher temperatures
and proceeds at a significantly slower rate.

KpasueHrko E. M., flopowKesuy B. C.
dKcnepyMmeHTasbHble U
BblYUC/IUTENIbHbIE METOAbI
onpeaeneHusa KoapdpuumeHToB
3KCTUHKLUN XMHOHOB

Kravchenko E. M., Doroshkevich V. S.
Experimental and computational
methods for determining quinone
extinction coefficients

Ha npuvmepe nNpoayKTa OKUCAEHUA TUAPOXMHOHA —
napa-6eH30XMHOHA — COMOCTaBAEHbl  Pa3/iMyHble
MeToabl onpegeneHna KoadouumeHTa sKCTUHKLUUKN Ha
OCHOBE 3KCMEePMMEHTA/IbHbIX [JaHHbIX W KBaHTOBO-

XMMUYECKNX pacyeTos (komnbloTepHOro
MOAENNPOBaHMA). Mcnonb3oBaHHble MeTospbl
NPMMEHeHbl Ana  onpegesneHna  KoddouumeHTa
3KCTUHKLUMM  MPOAYKTa  N1aKKa3HOro  OKWUC/IeHUA
NMpoKaTeXmHa (npeanonoxuntensHo opmo-
6eH30XMHOoHa).

ackopbuHoBas
KMCNOoTa,
TMOPOXMHOH,
JITaKKasa, OKUC/eHue,
napa-6eH30XMHOH,
NUPOKATEXWH,

cnektTpodoTomeTpuA.

Using the example of the oxidation product of
hydroquinone — para-benzoquinone — various
methods for determining the extinction
coefficient based on experimental data and
guantum-chemical calculations (computer
modeling) are compared. The methods used are
applied to determine the extinction coefficient
of the product of laccase oxidation of
pyrocatechol (probably ortho-benzoquinone).

ascorbic acid,
hydroquinone,
laccase,
oxidation, para-
benzoquinone,
pyrocatechol,
spectrophotometry

CudopeHko A. 0., Uenamoe A. B.,
Ab6noykoea H. B.

3ameLleHune CBUHLUA ragonnHuem B
cTpyKtype PbgNa,(PO,)¢ n ero
B/IMSIHME Ha aneKTpodusnueckme
CBOICTBa TBepAbIX PacTBOPOB

Sidorenko A. 0., Ignatov A. V.,
Yablochkova N. V.

Substitution of lead for
gadolinium in the PbgNa,(PO,)¢
structure and its effect on the
electrophysical properties of solid
solutions

MeTooM peHTreHohas3oBoro aHasM3a YyCcTaHOBAEH

npesien 3ameLleHUs CBUHLA Ha FaflONMHMIA MO cxeme
2+ 3

2Pb™ > Gd* + Na' npu obpasoBaHuM TBepabIx

pacTBOPOB CO CTPYKTYpOi amatuta Ha OCHoBe
ABOMHOro docoara CBMHLA HaTpuA Pbs.
2xGdM,.,(PO4)e. MN3meHeHunA napameTpos
371eMeHTaPHbIX Avyeek NONYYEHHbIX  TBEPAbIX

pacTBOPOB MOATBEPIKAAIOT MPOTEKAHUA 3aMeLLEeHUA U
COrNacyloTca € pasiMuMeM  MOHHbIX  PajuycoB
3amMeLLaroLLmMXCs MNOHOB. MeTogom
PEHTTeHOCTPYKTYPHOTO aHaiu3a MOopPOLWKa WU3yyeHbl
ocobeHHoCTH KpUCTanamnyeckom CTPYKTYpbI
obpasylolwmxca TBepAblX pactsopos. OnpegeneHo
BAMSAHME 3aMelLeHMA CBUHLUA ragoinHuem B ABOMHOM
dochate CBMHUA HaATpuA CO CTPYKTypoi anatuta Ha
NPOBOAMMOCTb MOyYeHHbIX 06pa3LoB.

CTPYKTYpa anaTuTa,
nsomopdHoe
3amelLeHmne, CBUHeL,
ragonnHUNn,
NpoBOAMMOCTb.

The X-ray phase analysis method established
the limit of substitution of lead for gadolinium
according to the scheme 2Pb** = Gd>* + Na* in
the formation of solid solutions with the
structure of apatite based on double sodium
lead phosphate Pbg ,,Gd,M,,,(PO4)s. Changes in
the parameters of the elementary cells of the
obtained solid solutions confirm the course of
substitution and are consistent with the
difference in the ionic radii of the substituted
ions. The features of the crystal structure of the
resulting solid solutions have been studied by
the method of X-ray diffraction analysis of the
powder. The effect of lead substitution with
gadolinium in sodium lead double phosphate
with apatite structure on the conductivity of
the obtained samples was determined.

apatite structure,
isomorphic
substitution, lead,
gadolinium,
conductivity.




Yabak N. E., MuxanbvyK B. M.,
Jlbi2a P. U., MempeHko /1. B.,
Mansyesa H. A., PadueHko /. 3.
3NOKCUAHO-KpeMHe3eMHble
KOMMNO3UTbl U NOKPbITUA,

CUHTE3MpPOBaHbI KOMMNO3UTbl M TOHKME MJIEHOYHbIEe
NOKPbITUSA Ha OCHoBe 3MOKCUAHO-aMUHHOM
noanmepHo  matpuubl  YM-650T/Ancamine 2579,
Hamno/NHeHHble O4HOBPEMEHHO AMOKCUMAOM KpemHUsA
(0,5-10 macc.%) 1 MHTIMBUTOPOM KOPPO3MM METANNOB

KpemHe3eMm; 30/1b-
resib MmeToA;
KOMMO3UTbI;
TEPMOOKUCAUTENIbHA
A [ecTpyKums;

Composites and thin film coatings based on the
epoxy-amine polymer matrix UP-
650T/Ancamine 2579 filled simultaneously with
silicon dioxide (0.5-10 wt.%) and a metal
corrosion inhibitor, 1,2,3-benzotriazole (BTA,

silica; sol-gel
method;
composites;
thermal-oxidative
destruction; anti-

coaepKalime uHrubutop — 1,2,3-6eH3oTpuasosiom (BTA, 1 macc.%), U | aHTUKOPPO3MOHHbIE 1 wt.%), were synthesized and their protective | corrosion
KOPpPO3UM MeTannos — nccnenoBaHbl UX 3aWUTHbIE CBOMCTBA. AJIOMUHMEBBIN | MOKPbLITUS; properties were studied. Aluminum alloy D16 | coatings;
6eH3oTpUason cnnas [O16 ¢ HaHeceHHbIMM Ha €ro MNOBEPXHOCTb | MHIMBUTOP with composite coatings applied to its surface | corrosion
KOMMO3UTHbIMM NOKPbITUAMM noasepranav | KOpPpPo3uu. was subjected to electrochemical corrosion. | inhibitor.
Chabak I. E., Mikhal’chuk V. M., 3NEKTPOXMMUYECKON Koppo3nn. N3yyeHo BnnaHue BTA The influence of BTA on the thermomechanical
Lyga R. I., Petrenko L. V., Maltseva | Ha TepmoMexaHWYeCKMe CBOWMCTBA KOMMO3WUTOB, WX properties of the composites, their structure,
N. A., Radchenko D. E. CTPYKTYpYy, YCTOMUYMBOCTb K TEPMOOKMUCAUTE/IbHOM resistance to thermal-oxidative degradation and
Epoxy-silica composites and OECTPYKLMM U aHTUKOPPO3MOHHbIE CBOMCTBA Ha anticorrosive properties on the surface of
coatings containing metal corrosion | nosepxHocTu ANOMUHNEBOTO cnaaea 016. aluminum alloy D16 was studied. It was found
inhibitor — benzotriazole YCTaHOB/IEHO, YTO BBEAEHME MHIMBUTOPA KOPPO3UM B that the introduction of a corrosion inhibitor
3NOKCUAHO-KPEMHE3eMHble KOMNO3UTbl crnocobeTayeT into epoxy-silica composites promotes the
dbopmumpoBaHnio aedeKTHON NONMMEPHON CTPYKTYPbI, formation of a defective polymer structure,
4YTO MPOABAAETCA B CHMMKEHMW TemnepaTypbl Hayvana which is manifested in a decrease in the
nepexoaa obpasuos B BbICOKO3/1acTUYECKOE temperature of the onset of the transition of
COCTOSIHME UM YBEAMYEHUW BbIXOZA 30/b-Pppakumm samples to a highly elastic state and an increase
KOMNO3MTOB. MpM 3TOM KOMMO3UTbI, CoAeprKalline B in the vyield of the sol fraction of the
CBOEM COCTaBe OAHOBpPemMeHHO SiO,-HamonHuTenb U composites. At the same time, composites
6eH30Tpuason, nBnAlTcA 6onee  yCTOWYMBBLIMKU K containing both SiO, filler and benzotriazole are
TEPMOOKUCIUTENBHOM OEeCTPYKUMK. MonyyeHsl more resistant to thermal-oxidative destruction.
3MOKCUMAHO-KpPEMHe3eMHble MOKpPbITUA, obnagatouimne Epoxy-silica coatings have been obtained that
3bdEKTUBHOCTbIO AHTUKOPPO3NOHHOM 3aLUMUTLI, have an anti-corrosion protection efficiency of
paBHOM 95 %, Nnpu ToNWwmHe NOKPbITUA 10 MKM. 95% with a coating thickness of 10 um.
ly6apee A. A., Nasnoe B. H., Moa [eicTBMEM  BHELWHEro MarHUTHoro nons, | marHutomapkuposaH | Under the action of an external magnetic field | magnetically
JlezeHbKuii 10. A., Cupiok 10. A. MMEIOLEero BUA, 3HaKONepeMeHHOro MeaHapa KaK 415 | Hble KNeTKM, having the form of a sign-changing meander for | labeled cells,
YucneHHoe moaennpoBaHue KOMMOHEHTbI neprneHAMKyNapHON NOBEPXHOCTU | NepemeHHoe both the component of the perpendicular | variable magnetic
nepemeLleHuna MAEHKW, TaK W AN KOMMOHEHTbl, Jie)Kallel B | marHUTHoe nosne, surface of the film and for the component lying | field, sign-shifting

MarHMTOMapKUPOBAHHbDIX
6MOKNETOK Haa NNeHKOM,
coaepiKalleil pewweTky
LUUANHAPUYECKUX MarHUTHbIX
OOMEHOB

Gubarev A. A., Paviov V. N.,
Legenkiy Y. A., Siryuk J. A.

NAOCKOCTU MAEHKU, MArHUTOMAPKUPOBAHHbIE KAETKU
MOryT MepemMeLLaTbCa Hag, NOBEPXHOCTbIO MJEHKU C
rekcaroHanbHom pelueTkom LUMANHAPUYECKUX
MarHWTHbIX ~ JOMeHOB.  YuCNeHHO  uccnenoBaH
XapaKTep 3TOro ABM»KeHuA. Moay4yeHo, YTo NPU HU3KUX
YacToTax BHELWHEero Mons  TPAaeKToOpUM  YacTuy,
CONMKAlOTCA €  NIMHUAMM, NPOXOAAWMMM  Yyepes
LUEHTPbl  AOMEHOB W  HaMpaBfeHHbIMW  BAO/b

3HaKonepemeHHbI i
MeaHZAp, O4HOOCHasn
deppuTt-rpaHaTosasn
nieHKa, peleTka
UMAUHAPUYECKUX
MarHWUTHbIX
JOMEHOB,
MoZenmpoBaHue

in the plane of the film, the magnetically
marked cells can move over the surface of the
film with a hexagonal lattice of cylindrical
magnetic domains. The nature of this
movement has been extensively studied. It has
been shown that at low frequencies of the
external field, the trajectories of the particles
converge with the lines passing through the

meander, one-
axis ferrite garnet
film, grid of
cylindrical
magnetic
domains,
modeling of
magnetic field




Numerical simulation of the
movement of magnetic marker

KOMMOHEHTbl ~ BHELWHero  nosas,  napansie/bHoMn
NOBEPXHOCTU MNEHKU. [BUXKEHWE BAONAb YKA3aAHHbIX

pacnpegeneHus
MarHWTHOro nons,

centers of the domains and directed along the
components of the external field, parallel to the

distribution,
scalar magnetic

biocells over a film containing a JIMHUA MMEET XapaKTep, NoA06HbI ABUKEHMIO KNETOK | CKaNAPHbIA surface of the film. Movement along these lines | potential,
grid of magnetic bubbles HaZ NOJI0COBOI AOMEHHOW CTPYKTYPOW. MpK BbICOKMX | MArHUTHbIN is similar to the movement of cells over a | synchronous
YacToTax BHELIHEro Noss coNNKeHNe He UMEET MecTa: | NnoTeHuuan, banded domain structure. At high frequencies | mode of
nocne nepemMelleHMa BAONb OAHOMO M3  pPAAOB | CMHXPOHHbLIM pexxum | of the outer field, convergence does not occur: | movement of a
[OMEHOB B TeYeHNe BPEMEHU HECKONIbKUX USMEHEHUI | ABUNKEHUA after moving along one of the rows of domains | magnetic cell,
3HaKa BHELUHEro nojA KAeTKa MOMEeT NeperTu Ha | MarHUTHOW KNeTKu, for a time of several changes in the sign of the | asynchronous
COoCeAHUN pag, LOMEHOB. ACMHXPOHHbIN outer field, the cell can move to the | mode of
peXum OBUKEHUA neighboring row of domains. movement of a
MarHMTHOM KNeTKM. magnetic cell.
Maenoe B. H., /lezeHbKuli 0. A., MeToAOM YNC/IEHHOTO MOAE/IMPOBaHMA UCCNe0BaHO | MarHUToMapkuMpoBsaH | The numerical simulation method was used to magnetically
ly6apee A. A., becnanosa C. B. pacnpeneneHne rpagMeHTOB  MarHUTHbIX  MoJsieit | Hble BUOKNIETKY, study the distribution of the gradients of the marked cells,
Oco6eHHOCTH ynpaBneHus pacceaHus  Hag  GeppwuT-rPaHATOBOM  MJIEHKOW, | NepemeHHoe magnetic stray fields over a ferrite-garnet film alternating
ABUXeHuem copepKalyen rekcaroHasbHyto peLweTKy | MarHUTHOe none, containing a hexagonal lattice of cylindrical magnetic field,
MarHUTOMapKUPOBAHHbIX KNETOK | UMAVHAPUYECKMX  MArHWUTHbIX  AOMEHOB, npv | 3HakonepemeHHbIM magnetic domains under the application of a alternating
HaA, peLleTKoi LUANHAPUYECKUX HaNOXEHUW  YNPaBAAIOWEro  MArHUTHOrO  MNOAsA. | MmeaHApP, O4HOOCHAsA control magnetic field. The features of the meander, uniaxial
MarHUTHbIX JOMEHOB JKCMepUMEHTaNbHO  MccnedoBaHbl  ocobeHHOCTU | deppuT-rpaHaToBas motion of magnetically marked cells over the ferrite-garnet
OBUKEHUSA  MarHMTOMApPKMPOBAHHbLIX K/AETOK Hafg | NAeHKa, pelleTka surface of such a film were experimentally film, lattice of
Pavlov V. N., Legenkiy Y. A., NMOBEPXHOCTbIO TAKOM MAEHKMU. YCTAaHOBAEHO, YTO NPU | LUAUHOPUYECKMX studied. It was found that the "magnetic cylindrical
Gubarev A. A., Bespalova S. V. OBWXEHUM MATHUTHbIX KNETOK Hag MNOBEPXHOCTbI | MArHUTHbIX ratchet" mechanism is applicable to the motion | magnetic
Features of control of the TAKOW MJIEHKM MPUMEHUM MeXaHM3M "MarHuMTHOro | JOMEHOB, of magnetic cells over the surface of such a domains,
direction of movement of XpanoBuKa", mpu 3TOM, B OT/IMYME OT TAKOrO XKe | MoAennpoBaHue film, and, unlike the same mechanism acting modeling of
magnetomarked cells over a MeXaHn3Mma, LEeNcTBytoLWero npwm OBVXKEHUW | pacnpegeneHus during the motion of magnetic cells over a strip | magnetic field
lattice of magnetic bubbles MarHUTHbIX K/IeTOK Haj, MO0JIOCOBOM  [IOMEHHOM | MarHUTHOrO Mons. domain structure, it is possible to move a distribution.
CTPYKTYypOW, BO3MOMHO nepemeLieHue magnetically marked cell near the surface of
MarHMTOMapKMpPOBaHHOM KNeTku B61M3M NOBEPXHOCTH the ferrite-garnet film in an arbitrary direction
dbeppuT-rpaHaTOBON  MNJIEHKM B MNPOM3BOJLHOM specified by a combination of external control
HanpaBieHUW, 3343aBaeMOM KOMBOMHAUMEN BHELHUX fields. Stable motion of magnetically marked
YNpaBAAOWMX Nosiei. IKCNePUMEHTA/IbHO MOYyYEHO cells in an arbitrary direction was
ycTouMBoe  ABMXKEHME  MarHUTOMAPKMPOBAHHbIX experimentally obtained.
KJETOK B MPOM3BO/IbHOM HamnpaBAeHUMU.
CadghoHog A. W. B paboTte npuBeAEeHbl M YNCIEHHO NPOaHAIN3UPOBaHbI | TepaTosorus, The paper presents and numerically analyzes | teratology,
ATUnuuHbIi mopdoreHes npumepbl BCTPeYaemocT (perucrtpaumu) TepaTHbiX | puTonaTonorus, examples of the occurrence (registration) of | phytopathology,
¢uTonHanKaTtopos B dopm v BMAOB pacTeHui, NPOABAAIOWMX | IKONOTMYECKUI terate forms in plant species exhibiting | environmental
3KONOrMYeCKOM MOHUTOPUHTe WHOMKATOPHYIO  CTPYKTYPHYIO  MJACTUMHOCTb B | MOHWTOPWHI, indicator structural plasticity depending on the | monitoring,
DoHeukKa 33aBUCUMOCTH oT YPOBHA AHTPONOreHHOro | CTPYKTYpHas level of anthropogenic impact on natural | structural botany,

Safonov A. |.

BO34eNCTBMA Ha NpUpPOAHble cucTemMbl. CKPUHUHT 6bin
ocywecteBnéH 8 2023 u 2024 rogbl. — B nepuoapbl

60TaHMKa, CTpoeHue
LBeTKa,

systems. Screening was carried out in 2023 and
2024. - during periods of significant

flower structure,
phytoindication,




Atypical morphogenesis of
phytoindicators in the
environmental monitoring of
Donetsk

CyLLEeCTBEHHOM TpaHchopmaumum NPUAOPOXKHbIX
aKotonoB [JloHelKa, 4YTO SABAANOCH BO3MOMXKHOCTbIO
YacToW perucTpaumm MHAMKATOPHbIX BUAOB, a TaKKe
BbICOKOTO YPOBHA CTPYKTYPHOro noaMmopdusma,
BbIXOAALLErO MO CBOMM [JMana3oHam 3HA4YeHUi 3a
npeaenbl  OXUAAEMOW HopMbl. [pesocTaBrieHbl
CBEleHMA O CTPOEHUMWU LBETKOB, COLUBETUA M
0COBEHHOCTAX apXMTEKTOHUKM B 06Lem rabutyce ana
HaTypanusnpoBaHHbIX B JoHbacce BMAOB COPHO-
pyaepanbHoi ¢pakumm dnopsbl: Verbascum lychnitis L.
n Erigeron canadensis L. UHOWKAaTOPHO 3HAYMMbIMM
nokasaTensimm TepaTtoMopPHOCTM ABNAIOTCA YNCIEHHO
NoATBEPKAEHHbIe NOBTOPEHMUA, NPEBbILLAKOLLIME NOPOT
5% ot obwero uUeHONONYAALMOHHOIO  nNyna
AMNArHOCTUYECKUX NPWU3HAKOB. OTmeyeHHble
W3MEHEHUs OMMCaHbl NO BW3Yyas/ibHbIM MOAENAM,
dopmynam v guarpaMmmam L,BETKOB.

duTONHAMKaLMA,
JoHnbacc,
aHTponoreHHas
Harpyska.

transformation of the roadside ecotopes of
Donetsk, which was the possibility of frequent
registration of indicator species, as well as a
high level of structural polymorphism,
exceeding the expected norm in its ranges of
values. Information is provided on the structure
of flowers, inflorescences and features of
architectonics in the general habitus for species
of the weed-ruderal fraction of flora naturalized
in Donbass: Verbascum lychnitis L. and Erigeron
canadensis L. Indicator-significant indicators of
teratomorphism are numerically confirmed
repetitions exceeding the threshold of 5 % of
the total cenopopulation pool of diagnostic
signs. The noted changes are described by
visual models, formulas and diagrams of
flowers.

Donbass,
anthropogenic
load.

Tpyw B. B., Cobonee B. WU.

3¢ dekTnBHOCTL 6MOTHHA B
KOMMNEeHcaLuMmM HapyLeHui
COKpaTUTeNbHOW GYHKLMMU
CKeneTHOW mbiwubi 6biCcTpOro
TUMNA B 3KCNEPUMEHTaX Ha Kpblcax

Trush V. V., Sobolev V. I.

Efficiency of biotin in
compensation of disorders of
contractile function of fast-type
skeletal muscle in experiments on
rats

Ha nonoBospenbix MonogblXx  KpblCax-CaMKax €
NMOMOLLbIO 3NEKTPOPU3NONOTMYECKMX METOA0B M3yYeHa
abdeKkTMBHOCTL  BMotmHa  (B;, 0,4 mr/Kr/cyTKu,
e)KeHeBHO, NepopasibHO) B KOMMNEHCALUMWU HapyLLUeHNA
COKPATUTENIbHON  QYHKLMM  CKENIETHOW  MbILULbI
6bicTporo TMna (m. tibialis anterior), BbI3BaHHbIX
BBEAEHMEM AekcameTasoHa (M, 0,25 mr/kr, 1 pas B 2
CYTOK, BHYTPUBpPIOWMHHO). [lpenapaTtbl KUBOTHbIM
ONbITHLIX FPYyNMn BBOAWAM Ha NpoTaxeHun 10 (104M-,
10B,- wn 104M+Bs-rpynnbi), 30 (304M-, 30B;- u
304M+B5-rpynnbl) u 60 (604M-, 60B,- n 604M+B,-
rpynnbl) AHEN.

BeepeHune B, B Komnnekce ¢ AM
npeaoTBpPaTMIO TUNWUYHbIE ona OM-rpynn
NOBbILEHHY YTOMAAEMOCTb MbIWLbl U CHUMXKEHHYIO
ee CnocobHOCTb K BOCCTAHOB/IEHMIO NOCAE YTOMAEHMUS,
YMEHbLUEHNE aMNANTYAbl U CKOPOCTU YKOPOUYEHUA NpuU
OAMHOYHbIX COKpALLEHMSAX, BHELWHeN paboTbl MblLWLbl
M abCoNOTHON CUNbl TETAaHUYECKOro COKpalLeHus.
Bmecte c Tem, ana *¥uneotHbix 304AM+B;- n 604M+B-
rpynn 6bi10 XapaKTepHO TUNUYHoe Kak aaa 304AM- un
604AM-, Tak n gna 30B,- n 60B,-rpynn nossneHue

CKeneTHas mbiwua,
[JEKCaMeTasoH,
ATPOreHHbIN
rMNepKopTULU3M,
cTepoungHasn
MuonaTma, BUOTUH,
KpbICbl.

The effectiveness of biotin (B;, 0.4 mg/kg/day,
daily, orally) in compensating of skeletal muscle
contractile dysfunction with predominantly
glycolytic muscle fibers (m. tibialis anterior)
caused by dexamethasone (DM, 0.25 mg/kg,
once every 2 days, intraperitoneally) was
studied in adult sex-mature female rats using
electrophysiological methods. The medicines
were administered to animals of the
experimental groups for 10 (10DM-, 10B;-, and
10DM+B;-groups), 30 (30DM-, 30B,-, and
30DM+B7-groups), and 60 (60DM-, 60B;-, and
60DM+B;-groups) days. The administration of
B, in combination with DM prevented the
increased muscle fatigue and reduced ability to
recover from fatigue, a decrease in the
amplitude and speed of shortening during
single contractions, external muscle work, and
the absolute strength of tetanic contraction
typical of DM-groups. At the same time, for
animals of the 30DM+B;- and 60DM+B;-groups,
the appearance of functional signs of a shift in

skeletal muscle,
dexamethasone,
iatrogenic
hypercortisolism,
steroid myopathy,
biotin, rats.




dYHKLMOHANbHbIX Np13HaKoB casura
FTMCTOXMMMYECKOTO npoduns MbILULbI B
OKUC/IUTENbHYO  CTOPOHY (p<0,05 oOTHOCKUTENbHO

KOHTPONSA): YMeHbLUEHWE CKOPOCTU pacciabneHunn (Ha
26-22 %,) Npy OOAMHOYHOM COKpaLLEHWU, CKOPOCTU
TETaHMYECKOro CoKpauweHua (Ha 26-32 %), cTeneHu
NoCTTeTaHUYECKOM noTeHumaumm (Ha 27-28 %), a
TAKXXe YBe/IMYEHWE BpPEMEeHW nosypacciabneHus
nocne TetaHyca (Ha 43-45 %) M COOTHOLUEHUA MeXKay
amMNAUTYyAOM TeTaHyca M OAMHOYHOIO COKpaleHua (8o
cooTHoweHunA 4,5-4,6 : 1 npotme cooTHoweHnA 3,6 : 1
Yy KoOHTpona). B To ke Bpema, B [JM+B,-rpynnax
yXyALlWeHNe BPeMEeHHbIX NapamMeTpoB OAMHOYHOIO WU
TETAHMYECKOrO COKPALLEHNI MbILWLbl UMEIO MECTO Ha

$dOHe  HOPMaNbHLIX €ee  Maccbl,  KONMYeCTBa
aktusupyemblx  JE  wn  amnanTygpl  OAMHOYHBIX
COKpalleHnn, Torga Kak B [OM-rpynnax oOHO

COYETaNOCb CO CHUMKEHHbIMU OTHOCUTENILHO KOHTPOAA
3HaYEHMAMMU 3TUX NAPAMETPOB.

BMOTMH MOXeT paccmaTpMBaTbCA KaK O4HO U3
cpeacTs AN 0cnabaeHus TAXKECTU HEBPOAOTMYECKMX U
MbILWEYHbIX PacCTPOWCTB, BbI3BAHHbIX ANNTEbHBIM

the histochemical profile of the muscle toward
the oxidative side was typical for both the
30DM- and 60DM- and the 30B;- and 60B,-
groups (p<0.05 relative to the control): a
decrease in the relaxation rate (by 26-22 %)
during a single contraction, the rate of tetanic
contraction (by 26—-32 %), the degree of post-
tetanic potentiation (by 27-28%) and an
increase in the relaxation time after tetanus (by
43-45%) and the relation between the
amplitude of tetanus and a single contraction
(up to a relation of 4.5-4.6 : 1 versus a relation
of 3.6 : 1 in the control). At the same time, in
the DM+Bs-groups, the deterioration of the
time parameters of single and tetanic muscle
contractions took place against the background
of normal muscle mass, the number of
activated motor units and the amplitude of
single contractions, while in the DM-groups it
was combined with reduced values of these
parameters relative to the control.

Biotin can be considered as one of the

BBeAEHMEM TepaneBTUYECKUX 403 means for reducing the severity of neurological
TNFOKOKOPTUKONAOB. and muscle disorders caused by long-term
administration of therapeutic doses of
glucocorticoids.
Yemepuc O. B. depmeHTHbIM  npenapaTt  Lenntono3onmtuyeckoro | Irpex lacteus, An enzyme preparation of cellulolytic action | Irpex lacteus,
MonyyeHue pepmeHTHOrO pencreua nony4vyeH Ha ocHoBe WTamma | uenntonasa, was obtained on the basis of a strain of the | cellulase,
npenapara ueannas 6asuamnanbHoro rpuba Irpex lacteus 2434 npu ero | aHAOMNOKaHA3a, basidial fungus Irpex lacteus 2434, when it was | endoglucanase,
6asuguomuuera Irpex lacteus (Fr.) | KynbTMBMPOBaHMM HA AELUEBbIX PACTUTENbHbIX OTXO4aX | Lennobuasa, cultivated on cheap plant waste — corn cob | cellobiase,
Fr. U uccnepgoBaHue ero CBOUCTB — JIUCTbAX  MOYATKOB  KyKypy3bl. WccnepoBaHbl | TemnepaTypHbii u pH | leaves. Some physical and chemical properties | temperature and
HeKoTopble dU3MKO-XMMUYecKue CBOWCTBA | ONTUMYM. of the obtained enzyme preparation have been | pH optimum.

Chemeris O. V.

Isolation and study of some
properties of the enzyme
preparation cellulase of
basidiomycete Irpex lacteus (Fr.) Fr.

nosy4yeHHoOro GepmMeHTHOro npenaparta. YCTaHOB/EHbI
TemnepaTypHbin U pH onTUMym AelcTBUS 3H3UMOB —
45 °Cwn pH4,5.

investigated. The temperature and pH optimum
of the enzyme action are 45 °C and pH 4.5.




Yyghuykuii C. B., lopbyHos P. U.,
PomaHuyk C. M., AHukuHa E. A.
Anpobauusa metogos
dnyopumeTpuueckoro
onpepgeneHns
doToCcMHTETUUYECKO aKTUBHOCTHU
KNeToK GUTONNAHKTOHA

Chufitsky S. V., Gorbunov R. |.,
Romanchuk S. M., Anikina E. A.
Approbation of methods for
fluorimetric determination of
photosynthetic activity of
phytoplankton cells

BbinonHeHa anpobauma pasnuuyHbix npotokonos FRR
npwu perucTpaumm KpmebIX MHAYKUUKN bayopecueHumm
xnopodunna ¢puTonNNaHKTOHa Ha nNabopatopHol TecT-
kKynetype Chlorella sorokiniana, a TakXe Ha KneTKax
npupoaHoro ¢euToNAaHKToOHa w3 pek Kanbmuyc U
KpbiHka. [peactaBneHbl  pe3ynbratbl  yCMeELWHbIX
HaTyPHbIX MCNbITAaHUA MO  PEerucTpauumn  KpusbixX
WHOYKUMK  bayopecueHuMM MNpu MHTEHCUBHOCTMU
Hacblwawmx umnynabcos 20, 30 u 50 Tbic.
MKMO/b-KBaHT-M *-C™ OAnTeNnbHOCTbIO 1 MKe €
pPa3/IMYHbIMM  BPEMEHHbLIMU  UHTEpPBaZaMU  MeXAay
Humm: 1, 4, 9, 19, 29 u 49 MmKc c obuei
ONNTENbHOCTbIO M3mepeHua B 1 cekyHay. MNokasaHo,
yto Haubonee nNOAXOOAWMMWM AN U3MEPEHMA
dnyopecueHUMM B MNPUPOAHBIX YCNOBUAX ABAAOTCA
npotokosibl FRR ¢ MHTepBanamm mexxay MMnynbcamm B
1,4 n 9 mKc.

dnyopecueHuus,
xnopodunn, kpusas
WUHAYKLUAK
dnyopecueHunM,
OUTONNAHKTOH,
peKka Kanbmunyc,
peka KpblHKa.

Various FRR protocols were tested for
registration of fluorescence induction curves of
phytoplankton chlorophyll on a laboratory test
culture Chlorella sorokiniana, as well as on cells
of natural phytoplankton from the Kalmius and
Krynka rivers. The results of successful field
tests on the registration of fluorescence
induction curves at the intensity of saturating
pulses of 20, 30 and 50 thousand
pmol.-quanta-m™>s™ with a duration of 1 ps
with different time intervals: 1, 4, 9, 19, 29 and
49 pus with a total measurement duration of 1
second. It is shown that FRR protocols with
pulse intervals of 1, 4 and 9 us are the most
suitable for measuring fluorescence in natural
conditions.

fluorescence,
chlorophyll,
fluorescence
induction curve,
phytoplankton,
Kalmius River,
Krynka River.

LWaswuHa A. H., Kapa A. B.,
Ceemanakos O. 10., Mypaenes C. B.
UccnepoBaHue mexaHusma

JKcnepMmeHTanbHO npoaHann3npoBaHo
B3aumopencreme B cucteme CoSO, — Aly(SO,4); — Na,0,.
YcTaHOB/IEHO, YTO AOCTaTOMHO BbICOKaA Temneparypa,

camopacnpocTpaHa-
oleecs
B3aMMmoencrame;

The interaction in the CoSO, — Al,(S0,); — Na,0,
system was experimentally analyzed. It has
been established that a sufficiently high

self-propagating
interaction; X-ray
phase analysis;

o6pasoBaHua anoMo- KoTopas pocturaeTca BO $poHTe | peHTreHoda30BbIN temperature, which is reached in the front of | spinel;
Ko6anbTOBOM WINUHENN METOAOM | camopacnpocTpaHAloweroca B3aumogencteua (CPB), | aHanus; wWnuHens; the self-propagating interaction (SRV), the | nanoparticle;
camopacnpocTpaHAloLeroca nepecTpoiika KPUCTaNINYECKUX peweToK | HaHo4YacTUua; restructuring of the crystal lattices of reacting | exothermic effect.
B3aMmoAeNCcTBUA pearvpyrolmx  BelecTB, 00pa3oBaHME  HOBbIX | 3K30TEPMUYECKUI substances, the formation of new crystal
KPUCTAN/IMYECKUX CTPYKTYP, a TaKxKe BblaeneHue | adpdeKr. structures, as well as the release of oxygen
Shavshina A. N., Kara A. V., KMcnopoaa crnocobcTByoT 06pa3oBaHUIO OKCUAOB B contribute to the formation of oxides in a very
Svetlakov O. Y., Zhuravlev S. V. BeCbMa  PEeaKUMOHHOM  COCTOAHMM C  MasibiMU reactive state with small particle sizes. The data
Investigation of the mechanism of | pasmepamu uyactuu. [laHHble peHTreHo$has3oBoro of the X-ray phase analysis of the interaction
formation of alumina cobalt spinel | aHann3a npoaykta B3aMMOAENCTBUS MNOATBEpPXKAAET product confirms the formation of the CoAl,O,
by the method of self-propagating | o6pasosaHue ¢asbl CoAl,O,. phase.
interaction
LllesueHko B. H., Manouyeesa T. A., AKBaKynbTypa B MOCNeAHWEe  rodbl  SABAAETCA | aKBaKy/bTypa; Aquaculture has been a rapidly growing branch | aquaculture;
lonoeko /1. C. 6biCTpOpacTywen OTPac/blo  Ce/IbCKOrO  XO3SMCTBA. | BaKTEPUMOLMHBI; of agriculture in recent years. Intensification of | bacteriocins;
K Bonpocy o npumeHeHumn NHTeHcndmKauma npou3BoACTBa HEeN36eXXHO | aHTUBUMOTUKM; production inevitably leads to bacterial | antibiotics;
6aKTepUOLIMHOB KaK npuBoaMT K 6GakTepuManbHbIM  3MMU300TUAM, [ONA | aHTUMUKPOBHbIEe epizootics, which have been controlled by | antimicrobial
nepcneKkTUBHO BO3MOXHOCTH 60pbbbl C KOTOPbIMW Ha MNPOTAXEHUU ANUTENbHOro | nenTuabl; antibacterial drugs for a long time. Irrational | peptides; fish
3ameHbl aHTUBaKTepUabHbIX BPEeMEeHMU MCMO/Ib30Ba/IMCb  aHTUDBaKTepuanbHble | 3aboneBaHuA pblb. use of antibiotics has led to the formation of | diseases.
CpeACTB B aKBAKyNbType npenaparbl. HepaumoHanbHoe MCcnosb3oBaHue resistance in pathogenic strains, which requires
aHTMOMOTUKOB npueeno K dopmupoBaHuIo the development of alternative control




Shevchenko V. N., Maltseva T. A.,
Golovko L. S.

On the use of bacteriocins as a
promising option to replace
antibacterial agents in
aquaculture

PE3UCTEHTHOCTM Y NATOTeHHbIX WTAaMMOB, YTO TpebyeT
pa3paboTKM anbTePHATMBHbLIX MeToAoB 60pbbbl. B
nocnefHee BpeMsa UHTEPEC UccaenoBaTeNei No Bcemy
MWUPY K nogobHbim meTogam Bospoc. Cpeau
aNbTEPHATUBHbIX METOAOB BbIAENAOT MNPUMEHEHUE
npobuoTMKoB, NoOCTOMOTMKOB, 6aKkTepuodaros U
6akTepuoumnHoB. HacTtoAwas paboTa comepKut
CBEAEHUA O TEeKyleh cuTyauunm C NpuMeHeHUem
aHTMBMOTUKOB B POCCMM, a TaKKe XapaKTepUCTUKY
6akTepuoumnHoB. [loKasaHo, 4TO b6aKTepuu poga
Bacillus saBnaiTca mHoroobellatolwet Lenbio npu
pa3paboTke anbTepHaTUBHbIX crnocoboB 60opbbbl ¢
3a601eBaHNAMM OOBEKTOB aKBAKYALTYPbI.

methods. Recently, the interest of researchers
around the world in such methods has
increased. Among the alternative methods, the
use of probiotics, postbiotics, bacteriophages
and bacteriocins is distinguished. This work
contains information on the current situation
with the use of antibiotics in Russia, as well as
the characteristics of bacteriocins. Bacillus
species have been shown to be a promising
target for developing alternative methods for
combating aquaculture diseases.




