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metal ions from the polymer coating designed to model the aquatic environment was conducted by the methods of
physicochemical analysis. The samples of the polymer protective coatings with lower toxicity were defined by different
methods of bioassay. It is recommended to use the methods of bioassay while developing of the samples of polymer
as the most sensitive, express and do not require large financial costs methods. Electroplating sludge’s usage as a
filler in polymer protective coatings helps address the problem of resource saving, recycling of industrial waste and
environmental protection.

MATEMATHYECKUE MOJIEJIN XOJIA POCTA JIECHBIX KYJIBTYP
IIPU PAJIMYHBIX CITOCOBAX JIECOBOCCTAHOBJIEHUA

CeménoB ML.A., IIncapesa C.B.

OI'BOY BIIO «BopoHexckas rocyaapcTBeHHas JIECOTEXHUUEcKas akageMus», Boponex, Poccus
(394087 Poccus, r.Boponex yn. Tumupssesa 1.8),
e-mail: mihan_semenov(@mail.ru, pisareva_s@mail.ru

YcToiunBOE JIECOMONB30BAHUE - YIIPABICHHUE JIECAMH H JICCHBIMHA IDIOMAASIMHU U UX HCIOIBb30BaHNE TAKHM 00-
Pa3oM U ¢ TaKOi HHTEHCUBHOCTBIO, KOTOPBIC 00CCIICUMBAIOT X OMOJIOTHYECKOE pa3HOoOpasue, MPOAYKTHBHOCTD, CIIO-
COOHOCTP K BO30OHOBIICHHUIO, YKU3HECTIOCOOHOCTb, 8 TAKXKE CITIOCOOHOCTH BHIITOJHATE B HACTOSIIEE BpeMs H B OyIyIieM
COOTBETCTBYIOIINE SKOJIOTHUCCKUE, IKOHOMUUCCKUE U CONMANIbHBIC (DYHKIIUM HA MECTHOM, HAIIMOHAIBHOM U T100aJTh-
HOM YpOBHSIX, 0e3 ymiep0a utst IpyTux 3KocucTeM. [Ipu ycTOHYNBOM yIpaBIIeHMH UMEHHO Jieca SBIISIOTCS TapaHTOM
MPEIOTBPAIICHUS HEOIATOMPHUSITHBIX KIUMATHYCCKUX M3MCHEHUH, MOIITHEHIIIUM BO30OHOBIIIEMBIM ChIPHEBBIM UCTOY-
HUKOM JUTS JIECHOTO KOMIUTEKCa cTpaH Mupa. OIHOH 13 OCHOB yCTOHYMBOTO JIECOTIONIB30BAHNUS SBISETCS COOMIOCHNE
9KOCHUCTEMHOTO Moaxoaa. IMEHHO B 3TOM ciiydae 00eCreurBaeTCs COXPAHEHHUE PEAKUX U HCUC3AIOIINX BUOB )KUBBIX
OpPTaHM3MOB B DKOCHCTEME, COXpaHEHHE OMOpazHOOOpas3us OMONOTHYECKHX CHCTEM, COXpaHEHHE 0C000 3alIMTHBIX
YUYaCTKOB Jieca U MHOTOE JPyroe. YCTOMUMBOE JIECOMOIb30BaHHE HEBO3MOKHO 0€3 MPOU3BOJACTBA JICCHBIX KYIBTYP,
MpU4EM B KOHKPETHBIX YCIOBHUSIX HEOOXOMMMO MPUMEHSATH ONPENEIEHHBIH CIIOCO0 JTeCOBOCCTaHOBICHNUS. B maHHOM
CTaThe PACCMATPUBACTCS CIOCOO JIECOBOCCTAHOBJICHHSI OMOTPYIIAMU C MAKCUMAJILHBIM COXPAHECHHEM JICCHOM CPEJIbl.
HTorom paboThI SIBISIOTCS MPUMEPHBIE MOJETH XO/Ia pOCTa JEPEBbEB OMOTPYII, KOTOPBIE aBTOPHI 0OOCHOBBIBAIOT C
9KOJIOTHUECKON M MATEMATUUYECKOU IMO3UIIHM.

MATHEMATICAL MODELS OF GROWTH OF FOREST PLANTATIONS
AT DIFFERENT METHODS OF REFORESTATION

Semenov ML.A., Pisareva S.V.

FSBEI HPE «Voronezh State Academy of Forestry and Technologies», Voronezh, Russia
(394087 Russia, 8, Timiryazeva str., Voronezh), e-mail: mihan semenov@mail.ru, pisareva_s@mail.ru

Sustainable forest management - management of forests and forest lands and their use in such manner and with
such intensity that provide their biological diversity, productivity, capacity for renewal, vitality and the ability to fulfill,
now and in the future, relevant ecological, economic and social functions, at local, national and global levels, without
damage to other ecosystems. Under sustainable management just forests are a guarantee of preventing adverse climate
changes, the most powerful source of renewable raw material for forest complex of the world. One of the foundations of
sustainable forest management is to comply with the ecosystem approach. Precisely in this case, preservation of rare and
endangered species of living organisms in the ecosystem, biodiversity conservation of biological systems, preservation
of specially protected forest areas and more are ensured. Sustainable forest management is not possible without the
production of forest plantations, and in the specific conditions it is necessary to apply a certain way of reforestation. In
this paper, a method of reforestation by biogroups with maximum preservation of the forest environment is considered.
The outcome of the work is exemplary models of tree growth progress of biogroups that authors prove environmentally
and mathematically.

BUOTEOXUMHUYECKHUE OCOBEHHOCTH HAKOILJIEHUSI COEJIMUHEHUI
TAXKEJIBIX METAJIJIOB PA3JIMYHBIMHU COOBINECTBAMH COCHOBBIX
BOPOB CEMHINAJIATHHCKOI'O TPUHAPTBIIIbBA

Cubupxuna A.P.

OI'BOY BIIO YensOnHCckmi rocyaapcTBeHHbINH yHUBepcenTeT, Yensounck, Poccust
(454001, . Yensbunck, yn. bp. Kammpunsix, 129), E-mail: sibirkina_alfira@mail.ru

3HauuTeNbHAsA YaCTh PACTEHUH U TPHOOB COCHOBBIX 60pOB CeMHUNanaTHHCKOro [IpUHUPTHIIIBS AKTUBHO UCIIONB3Y-
eTcst yenoBekoM. OHaKo HHGOPMALHUS 0 XUMUIECKOM cocTaBe OOPOBBIX MECKOB, a TAKXKE PACTEHHH U TPHOOB, TPON3-
pacTarolUX Ha JAHHOH TEPPUTOPUH, MPAKTHYECKH OTCYTCTBYET. B naHHOM paboTe npeacTasieH 0000Imaomui Mare-
pHa 0 CoepKaHUH THKEIIBIX METaJUIOB B Pa3HBIX COOOIIECTBaX COCHOBBIX 00poB CemumnanaTHHCKOTo [IpHupTHIIbL.
BONBIINHCTBO TSKETBIX METAIOB HE BXOJAT B UMCIO HEOOXOAMMBIX JUIS PACTEHUH M TPHOOB 31EMEHTOB, OJHAKO
oHH (P ()EeKTHBHO MMOMIONMAIOTCS KaK KOPHEBOH CHCTEMOH (A7 pacTeHHIt), Tak M IPYTUMH OpraHaMH M TKaHsMH. Pac-
CYMTaHHBIC KOA()(DHUIMEHTBI HAKOIUICHHS M IIepEePaCIPEIECHUs CBUACTENBCTBYIOT O TOM, YTO, IIPOU3pacTas AaXe Ha
(hOHOBBIX, HE 3arps3HEHHBIX MT0YBAX, PACTEHHS M TPHOBI CIOCOOHB! HAKAIUINBATH TSDKEIIBIe METaJUTBl B 3HAUHTEIIBHBIX
KOJTNUECTBAX.
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A considerable part of plants and fungi pine forests the Irtysh River in Semey actively used by man. However,
information about the chemical composition bor sands, as well as plants and fungi growing in this area, is virtually
nonexistent. This paper presents a synthesis of the material content of heavy metals in different components of pine
forests the Irtysh River in Semey. Most heavy metals are not included in the number necessary for plant and fungal
elements, but they are effectively absorbed by the root system (for plants) and other organs and tissues. Calculated
coefficients of accumulation and redistribution of evidence that, even be grown on the not contaminated soils, plants
and fungi are able to accumulate heavy metals in significant quantities.
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Pe3ynbTaTsl IPOBEJEHHBIX HCCIIEI0BAHNH CBUAETENBCTBYET, YTO MPOAYKThI TIET0BOCTBA, MOITyYEHHbIE OT MTUel,
OOHTAIONIMX B Pa3HBIX YKOJOTHUECKUX YCIOBHUSX, OTIIMYAIOTCS 110 Ka4eCTBY. YPOBEHb XUMHUYECKUX DJIEMEHTOB B MeJie
OTIPEIeIISUTH ITyTeM MOATAMHON aBTOKJIABHON MUHEPATN3AINHU C MOCIETYIOINM ONPEeIeICHHEM aTOMHO-aICOPOIHOH-
HBIM METOJIOM Ha CIleKTpodoToMeTpe. B pesynbrare mcciieoBaHUs yCTaHOBICHBI KOJINYECTBEHHBIC XapaKTePHCTHKN
COJCPXKAHMUS IIEMEHTOB B ME/IE, ONpeeieH KOG (HUIUEHT OHOIOrMYeCcKOro MOMIOLIEHNS Mela B BECEHHHUI U JICTHUI
nepuoasl. IIpuuem, Me m4en COAECPKUT TaKKUe BELECTBA, KaK CBUHEL, KaJMUM, LINHK, MEJlb, YTO CBSI3aHHO C BHICOKUM
COZIEp>)KaHMEM ATHX BEIIECTB B OKPY)KAIOILIEH Cpesie TEPPUTOPHHU, TEM HE MEHEE, KOMMUYECTBO TSHKEIBIX METAIOB B
MeJie MEHbIIIe, YeM B MEJJOHOCHBIX PACTEHUSX. YCTaHOBIICHO, YTO COAEPIKAHIE KCCHOOMOTHUKOB B COTOBOM Me/Ie, IOy
YEHHOM OT IT4eJ, HACENAIOUINX n3ydaeMble TepputopuH, He npesbimaet [1JIK, pernamentupyemsie CanlluH.
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The results of these studies show that bee products derived from bees that live in different environmental
conditions, vary in quality. The level of chemical elements in the honey was determined by mineralization phase
autoclave, followed by determination by atomic absorption spectrophotometer. The study quantified the characteristics
of element content in honey, biological absorption coefficient defined honey in spring and summer. Moreover, honey
bees contains substances such as lead, cadmium, zinc, copper, which is connected with a high content of these substances
in the environment areas, however, the amount of heavy metals than honey, honey than plants. Found that the content of
xenobiotics in cell honey obtained from bees inhabiting the studied area is within the MPC regulated SanPin.
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Menp sBsieTcst HEOOXOUMBIM JIEMEHTOM JUISl BCEX BBICIINX PACTEHHUIT U )KUBOTHBIX. B TOke KpoBH Menb mepe-
HOCHTCS ITIaBHBIM 00pa3oM OeIkoM LepysiomiasMuHoM. [locie ycBanuBaHus MU KUIIEYHUKOM OHA TPaHCIIOPTUPYET-
Csl K TIEYSHH C TMOMOIIBIO aubOyMUHA. 3arpsa3HEHNE OKPYXKAIOMIEH CPebl Pa3INIHBIMUA TOKCHYHBIMH COCIMHEHUSIMI
HPHBEJIO K HAKOTUICHUIO OMACHBIX U SIOBUTHIX BELIECTB B 3eMJIE M BOJOEMAX, M KK CIEACTBHE K PE3KOMY CHIKEHHUIO
OMOTIOTEHIIMAlIa SKOCUCTEM U 3arps3HEHUIO MUIIEBEIX IIPOIYKTOB, YTO B CBOIO OYEPEb BEJIET K 3arpsI3HEHHIO BHYTPEH-
Heil cpefibl OpraHnu3Ma 4eJIOBeKa U KUBOTHBIX Yepes3 MHUILLY, BO3LyX, Boay. OIHO U3 BEAyLIHX MECT CPeH XMMHYECKHX
TIOJUTIOTAHTOB 3aHUMAIOT TSDKEJbIe METaJIIbI, 0COOCHHOCTBIO KOTOPBIX SIBIISICTCS MX TCHJCHIMS K OMOAKKYMYJIAIHH [ 1,
2, 3]. CiocoGHOCTh K 6M0aICOPOLMH TSDKETBIX METAIOB U3yUeHa U Ul HEKOTOPBIX MpescTaBuTesel poaa Bacillus.
Heo0xomiMo 3aMeTHTb, 9TO BXOASIINE B COCTaB MIPOOMOTHYECKHX IperapaToB MUKPOOpraHn3Mel poaa Bacillus sBist-
IOTCS CAMORJIEMUHUPYIOIMMUCS AaHTATOHUCTAMHU, OHHM HE TOJIBKO TTOZABISIOT PAa3BUTHE MATOTEHHON M YCIIOBHO-TIATO-
TeHHOM MHKPOQIOPHI, HO ¥ CHIOCOOHBI OKa3bIBaTh aHTUTOKCHYECKOE IEHCTBYE, IPOSBIIONISeCcs] B aKTHBHOM BBIBE/IE-
HHMH TOKCHYHBIX BELIECTB M3 OPraHU3Ma, B YACTHOCTH TSKEIBIX METAIUIOB. B cTarhe aHanuzupyercs 3(pGekTHBHOCTD
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