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Kapacees 4. C., Nayesa M. H., Cmopoxces C. B., ®omeHKo M. B. ba3ucHblie peweHus
YPaBHEHUI1 pacnpoCTPaHEHUA 3NEKTPOYNpPYrMxX CABUrOBbIX BOJIH B NMbe30KepPaMUYECKOM
NoNynpocTpaHCcTBe C MHOropaKTOPHOI NPUrpaHUYHOU HEOAHOPOAHOCTbIO

MpeacTaBneHbl pesynbTaTbl Pa3paboTKM anroputma YMCAEHHO-aHAIMTUYECKOTO
WHTErpupoBaHuA B QYHKLIMOHA/IbHbIX CTEMEHHbIX pAgax cuctembl auddepeHumanbHbIxX
YPaBHEHU  OTHOCUTE/SIbBHO  AMMAUTYAHbIX  COCTaBAAKOWMX B NPeACTaBAEHUsX
XapPaKTEPUCTUK CBA3AHHbIX CABUTOBbIX 31EKTPOYNPYrMx BOJIH, PACMPOCTPAHSAOLLMXCA
BAO/NIb MPOW3BOJIBHOrO HAMPaBAEHUA B MJIOCKOCTM M3OTPOMNMM TPaHCBEPCasibHO-
M30TPOMHOr0 MOAYNPOCTPAHCTBA PYHKUMOHANbHO-TPAAMNEHTHOM MNbe30KEPAMUKN C
OMUCbIBaeMOM  ABOMHbIMW  3KCMOHEHUMAaNbHbIMU  GYHKLMAMM  MHOFOPaKTOPHOM
NPUNOBEPXHOCTHON HEOAHOPOAHOCTbIO (U3MKO-MEXAHUYECKMX CBOMCTB. bBasucHble
peleHna cMCcTeMbl BOJTHOBbIX YPaBHEHUI NOMyYeHbl B GOpMe CTEMEHHbIX PASOB.

Knrouesnie cnoea: NoayNpPOCTPAHCTBO bYHKUMOHANbHO-TPagNEeHTHOM
Nbe30KepaMm1KH, JIOKaNN30BaHHasA NpPUNOBEepPXHOCTHanA MHorodaKTopHas
HEeoAHOPOAHOCTb, ABOMHbIE SKCMOHEHUMaNbHble PYHKUNM, CABUTOBbIE INEKTpOynpyrue
BOJIHbl, CUCTEMbI AMMAUTYAHbIX YPABHEHWM, YUCNEHHO-aHAAUTUYECKAn MeToamKa
WMHTErpupoBaHusA, 6asnCHble YacTHble pPEeLleHMA, CTerneHHble pAAbl, PeKyppeHTHble
COOTHOLLEHUS.

Karasev D. S., Pacheva M. N., Storozhev S. V., Fomenko M. V. Basic solutions of the
equations of electroelastic shear waves propagation in a piezoceramic half-space with
multifactor boundary heterogeneity

The article presents the results of developing an algorithm for numerical-
analytical integration in functional power series of a system of differential equations for
amplitude components in representations of characteristics of coupled shear
electroelastic waves propagating along an arbitrary direction in the isotropy plane of a
transversely isotropic half-space of functionally graded piezoceramics with a
multifactorial near-surface heterogeneity of physical and mechanical properties
described by double exponential functions. The basic solutions of the system of wave
equations are obtained in the form of power series.

Keywords: half-space of functionally graded piezoceramics, localized near-surface
multifactorial heterogeneity, double exponential functions, shear electroelastic waves,
systems of amplitude equations, numerical-analytical integration technique, basic
partial solutions, power series, recurrence relations.

CepowmaHos A. B. PeweHne 3apaunm 06 u3rMbe sneKTpomarHuToynpyrowu
MHOTOCBAI3HO TOHKOM NJINTbI C XKE€CTKO NOAKPENIeHHbIMU OTBEPCTUAMU

C MCNonb30oBaHMEM KOMMEKCHbIX MOTeHUManoB Teopun u3rMba TOHKUX
3/1EKTPOMArHUTOYNPYrMx NAUT AaHO pelleHue 33434 06 usrnbe NAnTblI C OTBEPCTUAMM
M pa3pe3amm C KEeCTKO MNOAKPEenAeHHbIMU KOHTypamu. [pu 3TOM C MNOMOLLbIO
KOHPOPMHbIX OTOOpPAXKEHWUM, Pa3NOKeHU ronoMopdHbIX GYHKLMA B paabl JlopaHa u
YOOBNETBOPEHMEM TPAHUYHBLIM  YCNOBUAM OOOBLLEHHBIM METOAOM HAaMMEHbLUMX
KBagpaToB 3a/ia4a CBefeHa K nepeonpesenieHHON cucTeme SIMHeNHbIX anrebpanyeckmx
YPaBHEHUM, pelaemo MeTOAOM CUHIYASAPHbIX pas3noxeHun. [Ona cayyasa ofHOro
OTBEPCTUA WAM paspesa MOCTPOEHO W TOYHOE aHA/NUTUYECKOe pelleHue 3adauu.
OnucaHbl pe3ynbTaTbl YMCNEHHbIX WCCNEAOBAHUM ANA MNAMTbI C OAHUM WAU ABYMA
ANNUNTUYECKMMM OTBEPCTUAMM WAM NPAMOJMHENHbIMU paspe3amu. KccnegosaHbl
3aKOHOMEPHOCTH BANAHUA Ha 3HayeHun OCHOBHbIX XapaKTePUCTUK

Seroshtanov A. V. Solving the problem of bending an electro-magneto-elastic
multiconnected thin plate with rigidly reinforced holes

Using the complex potentials of the theory of bending of thin electro-magneto-
elastic plates, a solution is given to the problem of bending plates with holes and cuts
with rigidly reinforced contours. In this case, using the conformal mappings, expansion
of holomorphic functions in Laurent series and satisfaction of boundary conditions by
the generalized least squares method, the problem is reduced to an overdetermined
system of linear algebraic equations solved by the singular value decomposition
method. For the case of one hole or cut, an exact analytical solution to the problem is
constructed. The results of numerical studies for a plate with one or two elliptical holes
or rectilinear cuts are described. The patterns of influence of the physical and
mechanical properties of the plate material and the geometric characteristics of holes
and cuts on the values of the main characteristics of the electro-magneto-elastic state




3/IeKTPOMArHUTOYNPYroro COCTOAHMNA GpU3MKO-MEeXaHNYECKUX CBOMCTB MaTepmana namnTbl
M reOMETPUYECKMX XapaKTEPUCTUK OTBEPCTUI U pa3pes3os.

Knioveeble cn108a: Nbe3onivTia C OTBEPCTUAMM M paspes3amM, KOMMAEKCHble
noTeHuManbl, 0606LWEHHbIN METOA HAMMEHbLUNX KBaAPATOB.

are investigated.
Keywords: piezo plate with holes and cuts, complex potentials, generalized least
squares method.

benoycoea E. E., Xomymoea E. B., A6no4ykoea H. B. ®usnko-xmmuueckoe ucciegosaHune
NpoLEeccoB gernapaTauum napasosibGpamaToB HEKOTOPbIX IEMEHTOB TpeTbel rpynnbi

MeTtogamu TepmorpasumeTpumn, NMMP n MK-cnektpockonuu unsyyeH xapaktep
OH, — rpynnMpoBOK M WX MECTO B KOOpAMHaLMM ABYX TUMNOB MapaBo/ibdpamaTos:
Me1o[W1,040(0OH),]5:nH,0 1 (Me,0H),[W1,040(0H),]-nH,0, rae Me*" - In, Sc, Y, Gd, Lu,
COCTaB  KOTOPbIX  YCTQHOB/AEH HA  OCHOBAHMM  pPe3y/abTaTOB  XMMWYECKOrO,
ondpdepeHUManbHO-TEPMUYECKOTO M peHTreHopasoBOro  MeTOAOB  aHanu3a,
PEHTFeHOCMNEeKTPaNAbHOrO MUKpPOoaHanusa n UMK-cnektpockonum. Ha ocHoBaHMM AaHHbIX
OUBNKO-XMMMYECKOTO UCCAea0BaHMA NOATBEPKAEHO MPUCYTCTBME B CONAX HECKOJIbKUX
TUMNOB BOAbl; onpegeneHbl TeMNepaTypHble MHTEePBabl Aernapataunm u TepMUYecKomn
YCTOMYMBOCTU; YCTaHOB/MEHO 06pa3oBaHWe B CTPYKType rMApPOKconapaBosibdpamaTos
TETPAMeEPHOW [Me4(OH)2(HZO)n]1O+ rPYyNnNuUpoBKK, npucyTcTBne OBYX TMMOB
TMAPOKCU/IBHBIX TPYyMNn WM NPOTEKaHMe mnpouecca OKCONAUMM MpU  MOCTENEHHOM
yA3aNneHUn KoopaUHMPOBAHHbIX Y KaTuoHa OH-rpynnMpoBOK C COXPaHEHWEM CTPYKTYpPbl
napasonbdpamart-aHMOHa [W1204O(OH)2]1°'.

Knrouesvle cnoea: ©GU3MKO-XMMUYECKOE WCCAeaoBaHMe; nNapaBonbdpamarthbl
MHOMA, CKaHAWA, WUTTPpUS, T[agoanHMA, AloTeums; Aermgpartauua;  OKCONAuMS;
TepMMYecKan yCTOMYMBOCTb.

Belousova E. E., Khomutova E. V., Yablochkova N. V. Physico-chemical investigation of the
processes of dehydration and paravulframates of some elements of the third group

Thermogravimetry, PMR, and IR spectroscopy have been used to study the
nature of OHn— groupings and their place in the coordination of two types of
paravolphramates: Me;o[W1,040(0H),]3*nH,0 and (Me,0H),[W1,045(0H),]* nH,0,
where Me™" is In, Sc, Y, Gd, Lu, the chemical composition of which is determined based
on the results of chemical, differential thermal and X-ray phase analysis methods, X-ray
spectral microanalysis and IR spectroscopy. Based on the data of a physico-chemical
study, the presence of several types of water in the salts has been confirmed;
temperature ranges of dehydration and thermal stability have been determined.; The
formation of a tetrameric [Me,(OH),(H,0),]""" group in the structure of
hydroxoparavolframates, the presence of two types of hydroxyl groups, and the course
of the oxolation process with the gradual removal of the OH- groups, coordinated at the
cation while preserving the structure of the paravolframate anion [W12040(OH)2]10' have
been established.

Keywords: physico-chemical study, indium, scandium, yttrium, gadolinium,
lutetium parabolframates, dehydration, oxolation, thermal stability.

bydHukoea E. A., benasa H. WU., benvlii A. B., Kyauk E. B., TuxoHosa I. A., lMpoHbKo /1. M.
PeakuuMm  Komnnekcoobpa3oBaHMss B 6GMHApPHbIX  KOMMO3UMLMAX  NPUPOAHbLIX
Kap6okcuncopep:Kawmx ¢peHoN0B € ranaKkTo3omn

MeTtogammn AMP- 1 Y®-cneKTpoCKONWKM YCTAHOB/EHO, YTO B COJIAHOKUC/IOM
bydepe ¢ pH=2 npu T=298+t2K B OMHAPHbIX KOMMO3UUMAX MNPUPOLAHbLIX
KapbokcuacoaepKawmx GeHonos (rmapoKcMbeH30MHbIX U TMAPOKCUKOPUYHBIX KUCNOT)
C ranakTo3oli o0bpasyloTcA BOAOPOAHOCBA3AHHbIE KOMMNEKCbl B COOTHOweHun (1:1).
MonyyeHHble MeTogom bBeHewun-MunbaebpaHaa 3HAYEHUA KOHCTAHT YCTOMYMBOCTM
CBMAETENbCTBYIOT O CMELLEHUN MONOMKEHUA paBHOBECUMA B CTOPOHY o0b6pa3oBaHMA

accoumatos. Ob6pasyloWMincA  BOAOPOAHOCBA3AHHbLIA  KOMMAEKC pearvpyer C
rMapasuabHbiM - pagMkanom  6bicTpee, 4Yem  GEHONbHLIA  AHTMOKCMAAHT B
UHAMBMAYANbHOM BUAE, YTO MNPUBOAUT K NOABJEGHWUIO  aHTUPaAMKaNbHbIX

cuHepruyeckmx 3dpdektos B GeHO/IbHO-TaNaKTO3HbIX KOMMO3UUMAX. MakcumasnbHble
apdeKTbl cBEpPXapauTUBHOCTU (> 70 %) NposABMAM CMECU ranakTo3bl C CMHaMNOBOM,

Budnikova E. A., Belaya N. I., Belyi A. V., Kulik E. V., Tikhonova G. A., Pronko L. M.
Complexation reactions in binary compositions of natural carboxyl-containing phenols
with galactose

Using NMR and UV-visible spectroscopy, it was found that in hydrochloric acid
buffer with pH = 2 at T =298%2 K in binary compositions of natural carboxyl-containing
phenols (hydroxybenzoic and hydroxycinnamic acids) with galactose hydrogen-bonded
complexes are formed in the ratio (1:1). The values of stability constants obtained by the
Beneshi-Hildebrand method indicate a shift in the equilibrium position toward the
formation of associates. The formed hydrogen-bonded complex reacts with hydrazyl
radical faster than phenolic antioxidant in individual form, which leads to the
appearance of antiradical synergistic effects in phenolic-galactose compositions.
Maximum superadditivity effects (> 70%) were exhibited by mixtures of galactose with
synapic, gentisic and ferulic acids at a ratio of 70:30% with a total concentration of the
substances of 8:10” mol-I™.




reHTU3MHOBON W depynoBoi KucaoTamu nNpu cooTHoweHun 70:30 % C cymmapHou

KOHLEHTpaLMel BeLLeCTB 810" monb-n".
Kniouyesble cnosa: GeHONOKUCNOTA,

aHTMpPaAMKaibHaA aKTUBHOCTb, CUHEPTU3M.

ranakTo3a, KOMI'I/'IEKC006p33OBaHMe,

Keywords: phenolic acid, galactose, complexation, antiradical activity, synergism.

JAopowkesuy B. C., KpasuyeHko E. M., bapaHosea O. B. Mexda3Hblii KaTanaus peakuum
aMMHONN3Q aKTUBUPOBAHHbIX 3GUPOB AMUHOKUCAOT B AByXpa3HoO BOAHO-
OopraHM4YecKoi cucteme B NPUCYTCTBUM LETUANUPUAUHUI X10pUAA

M3yyeHa KUHETMKA MmeXKda3HOKATa/IMTUYECKOW peakuun amuHonusa 4-
HuTpodeHunosoro adupa N-6eH3unokcnkapboHunrMumMHa B AByxdasHOM cucteme
6yTaHon-1/Bofja B NPUCYTCTBUMM  LETUANMUPUAMHWMIA  xnopupa.  KuHeTuueckue
3aKOHOMEPHOCTU OBCYKAEHbl B pPamMKax MexaHW3Ma KOHKYPEHTHOM 3KCTPaKLuMu
Hykneoduna (rmMumHaT-MoHa), Hykneodyra (4-HUTpodpeHONAT-aHNOHA) U NPOTUBOMOHA
MedasHoro KaTannsartopa (x1opua-moHa).

Doroshkevich V. S., Kravchenko E. M., Baranova O. V. Phase transfer catalysis of
reaction aminolysis of activated amino acid esters in a two-phase water-organic
system in the presence of cetylpyridinium chloride

The kinetics of the phase transfer catalytic reaction of the aminolysis of 4-
nitrophenyl ether N-benzyloxycarbonylglycine in a two-phase butanol-1/water system in
the presence of cetylpyridinium chloride has been studied. Kinetic patterns are
discussed within the framework of the mechanism of competitive extraction of the
nucleophile (glycinate ion) and the nucleophile (4-nitrophenolate anion) and the
counterion of the interphase catalyst (chloride ion) are discussed.

Kniouyegble cnosa: amuHonu3; MexbasHbIi  KaTaaus, pas3BeTB/IEHHbIN Keywords: aminolysis; branched catalytic cycle, phase transfer catalysis, ion
KaTa/IMTUYECKUI  LMKA, pacnpegeneHve WOHOB; KoadduumeHT pacnpegenenus, | distribution; extraction coefficient, extraction mechanism.
3KCTPAKLMOHHBIN MeXaHU3M.
KpaesueHko E. M., MakKypuHa O. B., Odaprok U. 4., JAopowkesuy B. C. | Kravchenko E. M., Makurina O. V., Odaryuk I. D., Doroshkevich V. S.

CnekTpodoTomeTpuUecKoe uccneaoBaHue NakKKasHOro okucneHusa ¢peHona

NccnepoBaHa KMHETUKA /laKKa3HOro OKUCAeHUA GeHoMa B LUMPOKOM AManasoHe
HayanbHbIX KOHUEHTpauuih cybcTpata cnekTpodOTOMEPUYECKMM  METoAO0M Mo
HaKoOMeHUto npoayKTa. Mosnyyaemblit MPOAYKT HE XapaKTepeH A/ aBTOOKUCIEHWUS
¢dbeHona, CKOpoCTN aBTOOKUCEHMA PEHONA B BOAHbIX CPeAaxX Npu pasHbIX 3HaYeHusx pH
0OYeHb HU3KMe. O4HMM U3 NPOMENKYTOUYHbIX NPOAYKTOB NAKKA3HOIro OKMUC/AEHUA ABAAeTCA
BELLLeCTBO XMHOUAHOW NpUpoAbl, @ Ha FYyboKMX CTaauax npesBpalleHns obpasyeTtca u
BbliNagaeT B 0OCAfOK BEPOATHO MNOAMMEPHbIM NPoayKT. KuHeTuKa ¢depmeHTaTUBHOrO
npouecca, Habnlogaemaa NO HAKOMAEHUIO NPOAYKTa, HE OMWUCLIBAETCA YPaBHEHUEM
Mwuxasnuca-MeHTeH.

Knwuyeevie cnoea: ¢eHon, naKkkasa,
OKMuCNeHue.

dBTOOKUCneHUe, CI'IeKTpOd)OTOMeTpMﬂ,

Spectrophotometric study the laccase oxidation of phenol

The kinetics the laccase oxidation of phenol in a wide range of initial substrate
concentrations was studied using the spectrophotometric method for product
accumulation. The resulting product is not typical for phenol autoxidation; the rates of
phenol autoxidation in aqueous media at different pH values are very low. One of the
intermediate oxidation products is a quinoid substance, and at deep stages of
conversion, a polymeric product is probably formed and precipitated. The kinetics of the
enzymatic process, observed by product accumulation, is not described by the
Michaelis-Menten equation.

Keywords: phenol, laccase, autoxidation, spectrophotometry, oxidation.

WenuHa H. 4., PokyH A. H., Anemacoea A. C. OnpeaeneHue pasHOBaJIEHTHbIX ¢popm

KobanbTa B  MUKpoyaobpeHMM Ha  OCHOBe  KOMMJeKCOHata  Kobanbra(ll)
CNEeKTPOCKONUYEeCKUMU MeToaamMu
MccneposaHo BavaHME npupoabl KucaoT, pH, u3bbitka TpuaoHa B Ha

CEeNIeKTUBHOCTb OMpeaeneHns M BO3MOXHOCTb pPasdesnbHOro onpegeneHns dopm
kKobanbTa(ll) u Kobanbrta(lll) B MUKpOyoobpeHMM Ha OCHOBE KOMIJIEKCOHATA

Shchepina N. D., Rokun A. N., Alemasova A. S. Determination of cobalt in different
oxidation states in cobalt(ll)-based complexonate micronutrient fertilizers by spectroscopic
methods

The study explores the impact of acid nature, pH, and an excess of Trilon B on the
selectivity of determination and the ability to separately quantify Cobalt(ll) and
Cobalt(lll) forms in micronutrient fertilizers based on cobalt(ll) complexonates.




kobanbra(ll). Ona KOHTpONA KayecTsa MWKpoyaobpeHuns pa3paboTaHbl
doToMeTpUYECcKne METOAMKK onpegeneHusa cogepskanua kobanbta(ll) n kobansta(lll) n
aTomMHo-abcopbumoHHaa meToamMKa onpegeneHva obuero Kobanbta. [lokasaHa
NPaBUABbHOCTb WM PACCYMTaHbl METPOSIONMYECKME XapPaKTEPUCTUKM pa3paboTaHHbIX
meToank. Bpemsa onpeapenenna — 20 muHyT. OTHOCUTENbHOE CTaHAAPTHOE OTK/IOHEeHUe
He npesbiwaetr 0,02 B cnyyae d¢oTomeTpuyeckon meTtoamku, 0,03 — aTomHo-
abcopbLUMOHHON.

Knioyesbie cnoe8a: XxMMWYECKUIA COCTaB MUKpoyaobpeHui, KobanbT, aTomHasn
abcopbuma, monekynsapHasa cnekTpopoTomeTpus.

Photometric methods were developed to determine the content of Cobalt(ll) and
Cobalt(ll1), as well as an atomic absorption method for determining total cobalt, for the
quality control of the micronutrient fertilizer. The correctness of the developed methods
was confirmed, and their metrological characteristics were calculated. The
determination time is 20 minutes. The relative standard deviation does not exceed 0.02
for the photometric method and 0.03 for the atomic absorption method.

Keywords: chemical composition of micronutrient fertilizers, cobalt, atomic
absorption, molecular spectrophotometry.

Aedeeea K. A., KopHueHKo B. O. BnnaHue coueTaHHOro geicTena BUbpauum yactoTon
10-100 'y u HaHouacTtuy Fe;0, Ha paHHMe cTagum pas3Butua Zea mays L. u Hordeum
vulgare L.

B paboTe uccnefoBaHoO BAMAHWME COYETAHHOIO AENCTBUA BMBpaL MK YacToToin 10—
100 'y, v HaHo4acTuy, Fe304 Ha paHHKWe cTaguu passutua Zea mays L. u Hordeum vulgare
L. YcTaHOBAEHO, YTO NPU MCMO/Ib30OBAHUM HAHOYACTUL, Kenesa KoHLUeHTpauuen 2,4
Mr/M/1 MOBbLICMIACh 3HEPrMsA MPopacTaHMsA CEeMAH KyKypysbl caxapHoi Ha 36 %,
BCXOXECTb — Ha 64 %, yBennuunacb AAMHA MNPOPOCTKOB Ha 5 %. Ctumynupyowmi
3QdeKT BbLIABUAM TaKkKe A4 KOHUEHTpauuuM HaHodacTuy kenesa 1,2 mr/ma, a
nHrnbupytowmin ana 0,8 mr/mn. KoHueHTpauma HaHovactuu, 1,6 mr/mn aoctosepHo
NoBAMANA Ha OHTOreHeTUYeckMe U  MopPOMeTpUYECcKMEe MOKasaTe/m AYMEHSA
06bIKHOBEHHOrO. [JIMHaA cTebnsA B OT/IMYME OT KOHTPOALHOW Fpynnbl BO3pocsaa Ha 5 %,
ouameTp Ha 15 %. [nvHa KopHA B cpeaHem Bo3pocna Ha 15 %, a guameTtp Ha 21 %.
OcTanbHble MCNO/Ib30BaHHbIE KOHLEHTPaUMM OAs NPOBEAEHMA 3SKCMepuMeHTaNbHOM
Yyacti paboTbl NPOABUMAN MHTMBUpYIOWEE UAW HelTpanbHoe AeicTBue. Takxe 6blio
YCTaHOB/IEHO, 4TO nNoA BAWAHMEeM Bubpaumum B aAmanasoHe 10-100 Tu, c
OONONHUTENbHOM 06paboTKoM cemAH KoHueHTpaumel Fe;0, — 2,4 mr/mn, npouecc
pa3BUTMA OpraHM3ma WuaeT HepaBHOMepHO. Hambonbliyo 4yBCTBUTENLHOCTH K
BMbpaumm obpasubl NPOABAAIOT Ha NEepPBbIX 3Tanax NOCTIMOPUOHANIBHOFO Pa3BUTUA,
HauyMHaA C MOMEHTa MHMLUMauMW npopacTaHua, Ao GopmMMpoBaHUA MPOPOCTKOB. B
6o/bluelt cTeneHn MHIIMbMpYOWKUM genctenem obnaganm yactotol 10, 20, 50 1 80 My, a
ctumynnpyowmm — 40, 60 u 70 My, CTumynnpytouiee BANSHUE COYETAHHOTO AEeNcTBUA
BMOpPaUMM M HaHoyacTUl Kenesa (1,6 mr/ma) Ha HaA3eMHYD 4YacTb AYMeEHA
06bIKHOBEHHOIO BbIABUAM Ha 4actotax 10 n 20 lu. YBenmyeHme mopdpomeTpuyecknx
nokasatenen coctasuno ~ 30 % OT KOHTPOAbHbIX 3HauyeHUW. [1na KOpHEeBOW cucTeMbl
cTumynunpyowmn  apdekt Habaogann Ha yactotax 70-100 lu. [AAvHa KopHeBoW
cucTembl B cpegHem bbina 6onblue Ha 26—41 % oT KOHTpoAs. JOCTOBEPHbIX OTANYUIA B
O/InMHe cTebna Ha YactoTax 10 un 20 Iy, He Habaoganock. [locToBepHOE MHIMBUpYIOLLEee

Avdeeva K. A., Kornienko V. O. The effect of the combined effect of 10-100 Hz
vibration and Fe;0, nanoparticles on the early stages of Zea mays L. development and
the Hordeum vulgare L.

The effect of the combined action of vibration with a frequency of 10-100 Hz and
Fe;0, nanoparticles on the early stages of development of Zea mays L. and Hordeum
vulgare L. was investigated. It was found that when using iron nanoparticles with a
concentration of 2.4 mg/ml, the germination energy of sugar corn seeds increased by
36 %, germination by 64 %, and the length of seedlings increased by 5 %. Concentrations
of 1.2 mg/ml, 2.4 mg/ml, and 0.8 mg/ml showed a stimulating effect. The concentration
of 1.6 mg/ml nanoparticles significantly affected the ontogenetic and morphometric
parameters of common barley. The length of the stem, in contrast to the control group,
increased by 5 %, and the diameter by 15 %. The root length increased by 15 % on
average, and the diameter by 21 %. The remaining concentrations used for the
experimental part of the work showed an inhibitory or neutral effect. It was also found
that under the influence of vibration in the range of 10—100 Hz, with additional seed
treatment with a concentration of Fe;0, — 2.4 mg/ml, the body's development process
is uneven. The samples show the greatest sensitivity to vibration at the first stages of
development, starting from the moment of germination of seeds and emergence of
seedlings. Frequencies of 10, 20, 50, and 80 Hz had a greater inhibitory effect, while 40,
60, and 70 Hz had a stimulating effect. The stimulating effect of the combined action of
vibration and nanoparticles (1.6 mg/ml) on the aboveground part of common barley
was detected at frequencies of 10 and 20 Hz (low frequency range). The increase in
morphometric parameters was ~ 30 % of the control values. For the root system, the
stimulating effect was observed at frequencies of 70—-100 Hz. The length of the root
system was on average 26—41 % longer than the control. There were no significant
differences in stem length at frequencies of 10 and 20 Hz. A significant inhibitory effect
of vibration was detected at a frequency of 30 Hz.

Keywords: plant ontogenesis, technogenic vibration, modeling, morphometry,




pevicteme BMbpauum BbiaBAeHO Ha YacTtoTe 30 Iy,
Knioyegble  cno8a:  OHTOreHe3  pacTeHW,  TeXHOTeHHas
MmoZenmposaHue, MopdoMeTpUA, COYETaHHOE AeNCTBME, HaHoYacTULbl Fes0,.

Bubpauus,

combined action, Fe;04 nanoparticles.

AepameHKo M. B., 3emckoea /1. A., HYuzpaii O. H. K Bonpocy o pacnpocTpaHeHuu u
aKonoro-6uonornyeckux ocobeHHocTAX npeactaButeneii poga Reynoutria Houtt. Ha
Tepputopumn bpaHcKou obnactu

MHoronetTHne WcCcNegoBaHWA  BbINMOMHEHbI B pPamMKax OPraHW30BaHHOIO
6MOMOHUTOPUHIA YyXKEpPOAHbIX BUAOB Ha TEPPUTOPMM CTaPOOCBOEHHOIO PErnoHa, Tak
KaK MWHBasuBHble BuAbl poada Reynoutria Houtt. u3-3a BBICOKOTO TMOTEHIHATA
pereHepanuy IMPenCcTaBIAIOT YyTPo3y cOo00IecTBaM U SKOHOMHIECKOH Oe3onmacHoCTH. Ha
TeppuTopun BpaHckoli obnactn otmedeHo 3 Buaa u3 poda Reynoutria: R. Japonica
Houtt., R. bohemica Chrtek et Chrjova (R.x bohemica) v R. sachalinensis (Fr. Schmidt ex
Maxim.) Nakai. 3HaunTenbHan 4yacTb HAXOAOK PEVHYTPUI OTHOCUTCA K R.x bohemica.
YcTaHOBNEHO, 4YTO  MpeAcTaBuMTeNIM  poda  PacnpoCTpaHeHbl B Pa3IMUHbIX
MecToobUTaHMAX U NpPeMMyLLEeCcTBEHHO BCeX palioHax obnactu. Buapl poga Reynoutria
Ha TeppuTopuW bBpsHCKOM 0651acTM OTHeceHbl K cTatycy 4 (4yKepoaHble BuUAbl,
HaTypPa/IM3yIOTCA B HapYLIEHHbIX, NONYECTECTBEHHbIX U €CTECTBEHHbIX MECTOOBUTAHMUSAX),
obnapator ceoiicTBamu 3anduKaTopa. IKONOro-LLeHOTUYECKas cTpaTerna: npossaseT
NPU3HAKM KOHKYPEHTa, BWOJEHTa, pacceneHne Reynoutria NPOUCXOAUT 3a cuyeT
BEreTaTMBHOIO PACNPOCTPAHEHMA C NMOMOLLBIO KOpHeBML, uau ¢dparmeHToB nobera.
[OepuBaTtHble coobuectBa c peliHyTpueit (Reynoutria [Convulvuletalia sepium))
npuHaanexar K Knaccy Galio-Urticetea Passarge ex Kopecky 1969, yacto BCcTpeyaroTcs B
pyZepanbHbix MecToobuTaHuax, Npy GAyKTyaumax Ha rasoHax u nocagkax. Coobuiecrtsa
pa3BMBatOTCA, OCBaMBaA MecToobuTaHuAa, B TedeHue 4—8 neT, BNOCNAEACTBUM AOATO
coxpaHas Tepputoputo. MNpeactasutenu poga Reynoutria BblAENAOT UHIMBUTOPBI POCTa
— KOJIMHbI, YTO AOKa3aHO M3yYeHUEeM anNesonaTUYecKo aKTMBHOCTU pacTeHui. Huskoe
obunve TpaBAHbIX M KYCTapHUYKOBbLIX BWAO0B, HEYAOBNETBOPUTE/NbHOE ecTecTBEeHHOoe
BO30OHOBNEHWE pacTeHM B coobuwecTBax ¢ Reynoutria ONpepensieTcA He TO/bKO
HeLOCTaTKOM  OCBELWEHHOCTM, HO U  OUOXMMWMYECKMM NOAABAEHMEM pacTeHUM
BbICOKOAKTUBHbIMW BUAAMM.

Kniouyesblie cnosa: wHBa3uBHbIM BUA; Reynoutria; 3KONOro-LeHoTUYecKan
NPUYPOYEHHOCTb, annenonaTYeckas aKTUBHOCTb; coobuiecTBa; bpsaHcKas o6nacTb;
HeuepHo3embe PO.

Avramenko M. V., Zemskova L. A., Chigray O. N. To the question of distribution and
ecological and biological characteristics of representatives of the genus Reynoutria
Houtt. in the Bryansk region

Long-term studies were carried out within the framework of organized
biomonitoring of alien species in the territory of the old developed region, since invasive
species of the genus Reynoutria Houtt. pose a threat to communities and economic
security due to their high regeneration potential. Three species of the genus Reynoutria
have been noted in the Bryansk region: R. japonica Houtt.,, R. bohemica Chrtek et
Chrjova (R.x bohemica) and R. sachalinensis (Fr. Schmidt ex Maxim.) Nakai. A
significant part of the reinoutria finds belong to R.x bohemica. It has been established
that representatives of the genus are widespread in various habitats and mainly in all
areas of the region. Species of the genus Reynoutria in the Bryansk region are assigned
to status 4 (alien species, naturalize in disturbed, semi-natural and natural habitats),
have the properties of an edificator. Ecological-coenotic strategy: shows signs of a
competitor, violent, Reynoutria disperses by vegetative spread with the help of rhizomes
or fragments of shoots. Derivative communities with Reynoutria (Reynoutria
[Convulvuletalia sepium]) belong to the class Galio-Urticetea Passarge ex Kopecky
1969, they are often found in ruderal habitats, with fluctuations on lawns and plantings.
Communities persist for a long time, their development requires from 4 to 8 years.
Representatives of the genus Reynoutria secrete growth inhibitors — colines, which is
proven by studying the allelopathic activity of plants. Low abundance of herbaceous and
shrub species, unsatisfactory natural regeneration of plants in communities with
Reynoutria is determined not only by the lack of illumination, but also by the
biochemical suppression of plants by highly active species. Keywords:.

Keywords: invasive species; Reynoutria; ecological-cenotic confinement,
allelopathic activity; communities; Bryansk region; Non-Black Earth Region of the
Russian Federation.

lanakmuoHosa E. B., CagoHos A. WU. Aetanusauma metoga ¢PpuUTOTECTUPOBAHMUA
3arpA3HeHHbIX NOYB NO YA3BMMOCTU anuKaibHbIX MepucTtem
B pabote faHbl BapuaHTbl KAa4eCTBEHHbIX MOAMPUMKALMIA anmnKanbHbIX YacTen

Galaktionova E. V., Safonov A. I. Detailing the method of phytotesting polluted soils
by the vulnerability of apical meristems
The paper presents options for qualitative modifications of the apical parts of




OUTONHOMKATOPOB B OTBET HAa cneunduryecknini n HecneunduUeckmii CTpecc, BbI3BaHHbIN
NMOBbILEHHbIM COAEPKAHNEM OTAENbHOTO TOKCMYECKOTO 3/1IEMEHTA B NOYBEHHO-BOLHOM
pacTBope WAW Tpynnbl NOAMOTAHTOB B TUMUYHbLIX MPOMNOPUMAX ONA TEXHOreHHOro
3arpsAsHeHMA. IKCNEPUMEHT PACCMOTPEH KaK 4YacTHbl CAyvyal KOpHEeBOro TecTa.
BbifiBfieHHblIe XapaKTepHble NpPeobpa3’oBaHMA KANUMTPOreHa, AepPMATOKa/MMPOreHa,
AepMaTtoreHa, nepnbiembl, NJIePOMbl, KONYMebl, pu3oaepmbl, npe-auddepeHumanmm
KNETOK UEHTPANbHOrO UWAWMHAPAE, ACUMMETPUYHOCTM GOPMMPOBAHMA KOPHEBOTO
yexsIMKa ConpsaMKeHbl C BbICOKMMM KOHLeHTpaumamm (6onee 3 MAK) Ni, Cu, Co, Cd, Hg,
Pb 1 3HaueHMAMM B 30HE METANNYPrMYECKOro MMNAKTA Ansa anemeHToB Mn, Fe, Zn B
cybctpate. MeToguuecknii  Npuém MOXKeT OblTb BOCTpeboBaH B NOEBON W
NabopaTopHOIt  AMArHoCTUKe YpPOBHA (GUTOTOKCMYHOCTM MO4YB arpapHoro w(uawm)
X03AUCTBEHHO-TEXHOCHEPHOrO  Ha3HayeHuA. TouyKka pocTa HUMKHEro  KOHLEBOTO
ABuraTens, ABAAACb NEPBUYHbIM 6apbepom B KOHTaKTe PacTUTE/NIbHOrO OpraHusma c
cybctpaTtom, He ToNbKo AnbdepeHUMPOBaHHO pearnpyeT Ha cneunduyeckme ycnosuma
cpeabl, HO U GopmMpyeT Kackag CTPYKTYPHbIX Npeobpa3oBaHUi, OTparKaloWMXCA Ha
BCEWN apXUTEKTOHMKE pacTeHUA-UHANKATOPA.

Knroueeble €n08a: 3KONOTMYECKUIA MOHUTOPUHE, GUTOMNATONOIMUSA, CTPYKTYpHasA
60TaHMKa, CTPOEHME KOPHA, TOYKAa pocTa, O UTOMHAMKAUMA, AHTPONOreHHoe
3arpA3HeHMe, TOKCMYHOCTb NOYBbI.

phytoindicators in response to specific and non-specific stress caused by an increased
content of a single toxic element in a soil-water solution or a group of pollutants in
typical proportions for anthropogenic pollution. The experiment is considered as a
special case of the root test. The revealed characteristic transformations of calyptrogen,
dermatocaliprogen, dermatogen, periblem, pleroma, columella, rhizoderm, cell
differentiation of the central cylinder, and asymmetry of root sheath formation are
associated with high concentrations (more than 3 MPC) of Ni, Cu, Co, Cd, Hg, Pb and
values in the metallurgical impact zone for Mn, Fe, Zn. The methodological technique
may be in demand in field and laboratory diagnostics of the level of phytotoxicity of soils
for agricultural and(or) economic and technospheric purposes. The growth point of the
lower end motor, being the primary barrier in contact of the plant organism with the
substrate, not only reacts differentially to specific environmental conditions, but also
forms a cascade of structural transformations that affect the entire architectonics of the
indicator plant.

Keywords: ecological monitoring, phytopathology, structural botany,
structure, growth point, phytoindication, anthropogenic pollution, soil toxicity.

root

lTopbyHoe P. 1., Yyguykulii C. B., PomaHuyk C. M. Perucrpauua npodunorpamm
MOPCKMX U NPECHOBOAHbIX BOAHbIX 06bEKTOB C MOMOLLbIO NOrPY>KHOIO0 aBTOHOMHOTO
MHOronapameTpu4ecKoro 3oHaa

BbinosiHeHbI HaTypHble UCNbITaHUA aBTOHOMHOW CTaHUUM
MHOroMapameTpUYECKUX WU3MEPEHUI B YC/AOBUAX MPECHbIX W MOPCKUX BOAHBIX

obbekToB. [lpeacTasneHbl pe3ynbTaThl PerucTpauumn  npoduaorpamm  U3MeHeHUs
rmapodusmueckmx (Temnepatypa, 3NEKTPONPOBOAHOCTb, MYTHOCTb, PACTBOPEHHbIN
KMCNOpOA,  WENOYHOCTb,  OKMCAUTE/IbHO-BOCCTAHOBMUTE/IbHbLIA  MOTeHUuMan) K

b6uonornyecknx (coaepskaHue xnopoduana, KBAHTOBbIA BbIXOA4, U WHTEHCMBHOCTb
bnyopecueHuMn  KneTok  uTONNaHKTOHA) nokasaTenen  [1aBAOMONBCKOTO WM
CTapOKpPbIMCKOTO BOAOXPAHUAMULL, @ TaKXKe NpubpexHoM 30Hbl A30BCKOrO MopA B
OKPECTHOCTAX c. lOpbeBkKa. MNokasaHo M3MeHeHune pacnpeaeneHuns "
GOTOCUHTETUYECKON aKTUBHOCTU MPUPOAHOIO GUTONNAHKTOHA B FOPM3OHTAX MOPCKOM
Bogbl. [MonyyeHbl ruapodusmyeckme npodUAM  UCCNedyeMbIX BOAHbLIX OOBEKTOB.
[oKasaHa 3¢ HEeKTUBHOCTb MPUMEHEHMA CTAHLMU MHOrONapameTpUYECcKUX U3MepeHui
ONA 9KONOTMYECKOTO MOHUTOPUHIA NOBEPXHOCTHLIX NPUPOAHBIX BOA, C BO3MOMXKHOCTbIO
peructpaumm npoduaorpamm OCHOBHbIX NOKa3aTesneil BOAHOM cpeapl.

Kniouyesble cn08a: CTaHUMA MHOIONAapameTPUYECKUX W3MepPeHWuin, A30BCKoe

Gorbunov R. I., Chufitsky S. V., Romanchuk S. M. Registration of profilograms of
marine and freshwater water bodies using a submersible autonomous multiparameter
probe

Full-scale tests of a multiparametric autonomous station in the conditions of
fresh and marine water bodies have been performed. The results of recording
profilograms of changes in hydrophysical (temperature, electrical conductivity, turbidity,
dissolved oxygen, alkalinity, redox potential) and biological (chlorophyll content,
quantum vyield and fluorescence intensity of phytoplankton cells) parameters of the
Pavlopolskoe and Starokrymskoe reservoirs, as well as the coastal zone of the Sea of
Azov in the vicinity of Yuryevka village are presented. The change in the distribution and
photosynthetic activity of natural phytoplankton in the horizons of seawater is shown.
Hydrophysical profiles of the studied water bodies have been obtained. The
effectiveness of using a multiparametric measurement station for environmental
monitoring of surface natural waters with the ability to register profilograms of the main
indicators of the aquatic environment has been proven.

Keywords: multiparametric autonomous station, Sea of Azov, Pavlopol reservoir,
Starokrymskoye reservoir, hydrophysical parameters of water, chlorophyll fluorescence,
phytoplankton.




mope, [MaBnononbckoe  BogoxpaHunuuie, CTapoOKPbIMCKOE  BOAOXPaHWUAULLE,
rmapodursmyeckme nokasatenun soabl, GayopcueHuma xaopodunna, GUTONAAHKTOH.

ly6apes A. A., JlezeHobKuli 10. A., HeHawes A. E. MopenuposaHue p[BUXEHUA
MarHUTOMapPKUPOBAHHDbIX K/E€TOK C y4eTOM NepeMeHHOro pacCTOAHUA OT NOBEPXHOCTH
NAEHKU C NOJI0OCOBO AOMEHHOM CTPYKTYPOii A0 LLeHTPa KNEeTKU

YnucneHHO wUCCNefoBaHO ABUMKEHME MArHUTOMAPKMPOBAHHbLIX KNETOK Hapg,
NOBEPXHOCTbIO bepput-rpaHaTosoi NAEHKN noa aencramem BHELIHEro
NPOCTPAHCTBEHHO OAHOPOAHOIr0 MarHMTHOFO MOJS C BPEMEHHOMN 3aBUCMMOCTbIO B BUAE
3HaKoMepeMeHHOro MeaHapa. B mogenn gaHHoMn paboTbl pacCTOAHME OT LEHTPA KAETKM
00 NOBEPXHOCTU MNNEHKU ABNAETCA MNEPEMEHHOM BeAMYMHOW, 3HAYeHMe KOTOopOoW
HaxoamMTcA Npu peleHnn cuctembl aunddepeHuManbHblXx ypaBHeHUNA. W3yyeHHasn
MoZeNb NPUBOAMUT K TEM Ke pe3ynbTaTam, YToO U Moaenb ¢ PUKCMPOBAHHOM BbICOTOM
LEeHTPa KNEeTKM Hag nneHkoin. OTimMumMe nepBOW OT BTOPOM COCTOUT B Bonee HU3IKUX
3HAYEHUAX YacCTOTbl, MPM KOTOPOM [AOCTUTAaeTCd MAKCMMYM 3aBUCMMOCTU CpeaHel
CKOPOCTU [ABWMKEHUA OT YacTOTbl, MAKCMMa/JbHOW 4acToTbl (Vpna), MNPV KOTOpOM ele
NMPOUCXOANT NepeMeLLEHME KNETKM Yepes MHOMXECTBO MPaHuL, AOMEHOB, a TaKXKe B bonee
6bIcTpOM YBbIBaHUN CpeaHei CKOPOCTU C YacTOTOM BOANZU Vpay.

Knroueesble cno8a: MarHUTOMapKMPOBAHHbIE KAETKM, TPAfMUEHTHblE MArHUTHble

Gubarev A. A., Legenkiy Yu. A., Nenashev A. E. Modeling the movement of magnetic
marked cells taking into account the variable distance from the surface of a film with a
strip domain structure to the cell center

The motion of magnetically marked cells above the surface of a ferrite-garnet
film under the action of an external spatially uniform magnetic field with a time
dependence in the form of an alternating meander is numerically investigated. In the
model of this work, the distance from the cell center to the film surface is a variable
quantity, the value of which is found by solving a system of differential equations. In
general, such a model leads to the same results as the model with a fixed height of the
cell center above the film. The difference between the first and the second is in the
lower values of the frequency at which the maximum dependence of the average
velocity on the frequency is achieved, the maximum frequency (vn.x), at which the cell
still moves through many domain boundaries, and in a more rapid decrease in the average
velocity with frequency near vpay.

Keywords. magnetically labeled cells, gradient magnetic fields, ferrite-garnet
films, stripe domain structure, alternating meander, average speed of cell movement.

nons, bepput-rpaHaToBble NNEHKM, nosnocosas AOMeHHasn CTPYKTYpa,
3HaKoNepemeHHbI MeaHap, CPeaHAR CKOPOCTb ABUMKEHUA KNETOK.
HecmepeHnko B. M., Koeaneea E. /1., AHuweHko /1. H. KoppeKuua wymoBoro | Nesterenko V. M., Kovaleva E. L., Anishchenko L. N. To the correction of noise

3arpA3HeHUA INeMeHTaMM PacTUTENIbHOrO KapKaca B ropoaax (Ha npumepe KpynHoro
ropoaa HeuepHosemba P®D)

Pabota Mo BbIBAEHWUIO LWYMO3ALLMTHBIX BO3MOXHOCTEN 6MoOpasHoobpasua
3eNEHbIX HACaKAEHWM B KpynHOW ypbo3aKkocucTeme MO3BOAMNA  NPEACTaBUTb
LUYMOKOPPEKTUPYIOLLME XAaPAKTEPUCTUKM Aaa 8 BUOOB KycTapHMKoB M 14 BMAOB
[EepPEeBLEB, CNOJb3YEMbIX B 3€/IEHOM CTPOUTENbCTBE AN CO34aHWUA BU3YaNbHOM cpeapbl.
HenocpencteseHHO Ana Tepputopuu KpynHoro ropoga HeuepHosemba PO Bnepsble
YCTaHOB/IEHbl 3HAYeHWA MNoKa3aTeNd MNOTHOCTU KPOH APEBECHbLIX M KYCTapPHWUKOBbIX
BMAOB. Hambosbluyto NAOTHOCTb KPOH WMMERT KycTapHUKW Physocarpus opulifolius,
Symphoricarpos albus, Spiraea salicifolia w Swida alba. Ona ppeBecHbix BUAOB
noKasaTe/Nn NAOTHOCTU KPOH M3MeHAwTca oT 1,67 pgo 2,89 KF/M3, 4YTO npesbiaeT
3HAYeHMA aHANOMMYHbIX PACYETOB A1 KYCTAPHMKOB. MaKCMMANbHO CHWMKAlOT
HebnaronpuATHYIO aKycTMYeckyto Harpysky — Tilia cordata, Fraxinus pennsylvanica, Acer
platanoides; Picea abies, Pseudotsuga menziesii. KOHCTPYKTUBHbIE XapaKTepPUCTUKMU
HacaXX4eHWUM, ONTMMaZbHO KOPPEKTUPYIOWMX LIYMOBYI Harpysky — HacaxpeHua

pollution by elements of the plant framework in cities (on the example of a large city
in the Non-Black Earth Region of the Russian Federation)

The work on identifying the noise-protection capabilities of the biodiversity of
green spaces in a large urban ecosystem made it possible to present noise-correcting
characteristics for 8 shrub species and 14 tree species used in green construction to
create a visual environment. For the first time, the values of the crown density indicator
for tree and shrub species were established directly for the territory of a large city in the
Non-Black Earth Region of the Russian Federation. The shrubs Physocarpus opulifolius,
Symphoricarpos albus, Spiraea salicifolia and Swida alba have the highest crown density.
For tree species, the crown density indicators vary from 1.67 to 2.89 kg/m3, which
exceeds the values of similar calculations for shrubs. Tilia cordata, Fraxinus
pennsylvanica, Acer platanoides; Picea abies, Pseudotsuga menziesii reduce the adverse
acoustic load to the greatest extent. The design characteristics of plantings that
optimally correct the noise load are two-row plantings with a hedge of shrubs. When
designing plantings in squares and parks, it is necessary to take into account the factors




OBYPALHbIE C HA/IMYMEM KUBOW WM3rOPOAM M3 KYCTapHUKOB. MpU KOHCTPyMpPOBaHMMU
NMocaZloK B CKBEPAX M MapKax HEOO6XOAMMO y4MTbIBaTb GAKTOPbI Pa3MeELLEHMA LepeBbEB
M KYCTapHWKOB MO MJIOTHOCTU 3K3eMMNIAPOB, HAMYMA MAO0B Pa3HOW BbICOTbI, XOpoLleln
COMKHYTOCTbIO KPOHbl. BbIACHEHO, YTO COMKHYTOCTb (MOKpbITME, B %) ApPEBECHOro
Nnonora U CHUKEHWEe LyMa CBA3aHbl Bblle CpefHeN KOPPEensiLMOHHON 3aBUCUMOCTbIO.
HeobxoamMmbl fanbHeWWwne WUCCNEA0BAHWA MO  PACUMPEHUIO M3YYEeHUA BUOOBOIO
COCTaBa M ero 3Konoro-bmonornyeckmx ocobeHHoCcTel No WymosalmTte 414 NOCTPOEHMUA
HAay4YHO-0OOCHOBaHHbIX PEKOMEHAAUMN B ONTUMMU3ALUN U PEKOHCTPYKLMU «3ENEHOTO
Kapkaca» ypbocpeabl.

Kniouyesble cnoea: 3enéHble HACAKAEHWA; LIYMO3aLLNTA; MIOTHOCTb KPOHbI;
CKBepbl U NapKku; bpaHckasa obnacTb; HeuepHozembe PO.

of placement of trees and shrubs by density of specimens, the presence of species of
different heights, and good crown density. It was found that the density (coverage, in %)
of the tree canopy and noise reduction are associated with an above average
correlation. Further research is needed to expand the study of species composition and
its ecological and biological features for noise protection in order to build scientifically
based recommendations for the optimization and reconstruction of the «green frame»
of the urban environment.

Keywords: green spaces; noise protection; crown density; squares and parks;
Bryansk region; Non-Black Earth Region of the Russian Federation.

Hocoea M. B., CepeduHa B. 1., CmoebyHuk C. A. CpaBHUTeNbHaA XapaKTepUCTUKa
CcBOMUCTB HedTesarpsasHEeHHbIX U TEXHOreHHO-3aCO/IEHHbIX NOYB B YCN0BUAX 3anagHoM
Cubupu

B cTtaTbe npeactaBneH CPaBHUTENbHbIA aHaNM3 CBOMCTB HedTe3arpAsHEHHbIX U
TEXHOTEeHHO-3aCO/IeHHbIX NoYB 3anagHoi Cubupu. PaccmaTpuBaloTcA U3MEHeHUs
XMMMWYECKOTO COCTaBa MOYB, BK/KOYaA COAEpKaHME OpPraHUYecKkoro yrnepoga, M ux
BAMAHWE HA  PaCTUTENbHOCTb. BbiABNEHbI  3aKOHOMEpPHOCTM  pacnpeaeneHus
3arpA3HAILLNX BELLECTB U UX BO3LENCTBME Ha 3KocMcTeMbl. Pe3ynbTaTbl nogvepkmBatoT
BaYXHOCTb 3KO/IOrMYECKOr0 MOHUTOPUHTA B YC/I0BUAX TEXHOTEHHOTO BO34ENCTBUA.

Kniouyesbie cnoea: HedTesarpsAsHeHUe, TEXHOTEHHOE 3acO/IeHME, XMMUYEecKoe

Nosova M. V., Seredina V. P., Stovbunik S. A. Comparative characteristics of the
properties of oil-contaminated and technogenically saline soils in Western Siberia

The article presents a comparative analysis of the properties of oil-contaminated
and technogenically saline soils in Western Siberia. Changes in the chemical composition
of soils, including the content of organic carbon, and their impact on vegetation are
considered. Patterns in the distribution of pollutants and their impact on ecosystems are
revealed. The results emphasize the importance of environmental monitoring in
conditions of technogenic impact.

Keywords: oil pollution, technogenic salinization, chemical state, morphological
features, vegetation changes, reclamation.

coctofHune,  mopdonornyeckme  0cobeHHOCTH,  U3IMEHEHUE  PaCTUTENbHOCTH,
peKyAbTUBALMA.
®pyH3e O. B., Cmaxoea B. O. OueHKa wu3meHuYMBOCTM Mopdonormm naucroeoi | Frunze O. V., Stahova V. O. Assessment of the variability of the morphology of the leaf

nnacTuHKu Acer Platanoides L. nog Bo3aeiicTBMEM aHTPONOreHHOro NPeccUHra
WNccnepoBanm moppomeTpuyeckme nokasaTenu, GayKTyMpyoLyto acUMMETPUIO
WM MHTErpasbHblIl MHAEKC CTabWAbHOCTM NUCTOBbLIX NANAacTMHOK Acer Platanoides L. B
ycnoBusax TexHOreHHoW cpegpl . LaxTepcka. lNpoBefeHa OLEHKa aHTPOMOreHHOro
BO34ENCTBMA HA 3KocucTemy ropoga Llaxtepcka € NOMOLWbBIO  pacTeHWi-
6uonHgmkatopoB. bBbliv onpegeneHbl 6unaTepasbHble U OAMHApHbIE MPU3HAKK
JINCTOBBIX MNACTUHOK KNEHA OCTPONUCTHOro. HecmoTpsa Ha OTCYTCTBME CTAaTUCTUYECKMU
3HAaUMMOW PasHULbI MeXay 60NbLMHCTBOM MapHbIX BMnatepanbHbIX NapameTpos, 3a
WCK/IlOYEHMEM YI1a NEPBOW U BTOPOW KWUIKM B CKBEPE U HA NPUAOMOBOMN TePPUTOPUM,
MMeeTcA  TeHAEeHUMs, Npu  KOTOpOW  Habnlogaetcs  CMelleHWe  CpefHero
apMdMeTUYECKOro MOKasaTens B MEHbLUYD CTOPOHY Ha yyacTKe AOPOrM C BbICOKUM
aBTOMOBGUIbHBIM TPAadUKOM, YTO YKasblBAeT Ha BAWAHWE aHTPonoreHHoro ¢akrTopa Ha

blade of Acer Platanoides L. under the influence of anthropogenic pressure

Were studied the morphometric parameters, fluctuating asymmetry, and the
integral stability index of Aceg Phlatanoides L. leaf blades in the conditions of the
technogenic environment of Shakhtersk. Has been carried out an assessment of the
anthropogenic impact on the ecosystem of the city of Shakhtersk using bioindicator
plants. Were determined the bilateral and single signs of the leaf blades of the holly
maple. Despite the absence of a statistically significant difference between most paired
bilateral parameters, with the exception of the angle of the first and second veins in the
park and on the adjacent territory, there is a tendency for the arithmetic mean to shift
downwards on a section of road with high traffic, which indicates the influence of
anthropogenic factors on the studied objects.

Keywords: Acer Platanoides L., fluctuation variability, anthropogenic pressure.




uccnegyemble 06BbEKTHI.
Knrouesvlie cnoea: Acer Platanoides L.,
QHTPOMOTrEHHbIN NMPECCUHT.

bAYKTyaUMOHHAs M3MEHYMBOCTD,

Xox A. H. Teorpaduuyeckas U3meH4YUBOCTb AJIMHbI TPaxens cOCHbl 06bIKHOBEHHOW B
ycnosuax benapycu

B cratbe npeactaBneHbl pe3ynbTaTbl 3KCNEPMMEHTANIbHOTO  UCC/ef0BaHUA
W3MEHUYMBOCTU AJINHBI TPaxens, CoCHbl OBbIKHOBEHHOM M3 HOXHbIX U CEBEPHbIX PaliOHOB
Bbenapycu (Ha npuvmepe COCHAKOB MLWCTbIX). YCTaHOB/MEHa HEOAHO3HAYHOCTb
BapuabenbHOCTU AMHbI PAaHHUX W MO3AHUX Tpaxeug no rogam MoHuTopuHra (2015-
2019) BHe 3aBUCMMOCTM OT MecTa npouspactaHua (ona 28 % pacCMOTPEHHbIX
BAPMAHTOB CTAaTUCTUYECKM 3HAYMMble PA3/INYMA NO rogam oTcyTcTytoT). O6HapyKeHo,
4YTO Tpaxeuabl B MO34HEN 4YacTU TOAWMYHbIX CNOEB B HOKHbIX W CEBEPHbIX PaloHax
O/MHHee, YeM B paHHel B cpegHem Ha 2 % M Ha 6 % cooTBeTCcTBEHHO. [lOoCTOBEPHO
[0KA3aHO B/MAHUE reorpaduMyeckoro NPOUCXOXKAEHUA Ha pasMep TPAXewus: B HOXKHbIX
palioHax paHHWEe W no3gHWe Tpaxeuapl B cpegHem B 1,2 pas3a AAuHHee, yem B
ceBepHbIX. [lonyyeHHble AaHHble CBMAETENbCTBYIOT O TOM, YTO AJIMHA TPaxewun, MOXeT
CNYXKUTb NPU3HAKOM-UAEHTUPUKATOPOM MeCTa Npom3pacTaHuA.

Kniouyesble cnoea: cocHa ObObIKHOBEHHAsA, paHHME Tpaxeuapl, Mo3gHue
Tpaxeuabl, AVHA Tpaxeua, reorpadmyeckan M3MeHYMBOCTb, 3penas ApeBecuHa.

Khokh A. N. Geographical variability of the length of the tracheids of the scots pine
under conditions of Belarus

The article presents the results of an experimental study of the variability of the
length of the tracheids of the Scots pine from the southern and northern regions of
Belarus (using the example of mossy pine forests). The ambiguity of variability in the
length of early and late tracheids was established by the years of monitoring (2015—
2019), regardless of the place of growth (for 28 % of the considered variants, there are
no statistically significant differences by year). It was found that the tracheids in the late
part of the annual layers in the southern and northern regions are longer than in the
early part on average by 2 % and 6 %, respectively. The influence of geographical origin
on the size of tracheids has been reliably proven: in the southern regions, early and late
tracheids are on average 1.2 times longer than in the northern regions. The data
obtained indicate that the length of the tracheids can serve as an identifier of the place
of growth.

Keywords: Scots pine, early tracheids, late tracheids, tracheid length, geographic
variability, mature wood.




