OUBUKO-MATEMATUUYECKUE HAYKU 55

HUs 00pa3lioB. AHAJIN3 CHHTE3UPOBAHHBIX TICHOK MPOBEICH METOIOM CIIEKTPOCKOINH KOMOWHAIIMOHHOTO PacCesHUs
(KP). OGHapy>xeHO, 4TO mapaMeTphl OXJIaXKICHHS CYIIECTBEHHO BIUSIOT Ha MOJTy4YeHHBIC TuIeHKH. [lokazaHo, 9To mpu
CHHTE3¢ C HU3KOH KOHIIeHTparuel Metana (~ 1 %) mosydarTcs HauMeHee aedekTHbie rpadeHOBbIC MICHKH. B sKC-
TIEPUMEHTAX MOIYYCHBI 00pa3Ibl MHOTOCIOHHOTO Tpad)eHa, HAMMEHBIIEe KOJIMIECTBO cIoeB (2—5) mocturaeTcs mpu
temrneparype peaktopa 1000 °C, razosoit cmecu (Ar:H2:CH4=100:3:10 H.cM3/MUH), BpeMEHH SKCTO3UIMU 30 MUHYT
¥ OBICTPOM OCTBIBAaHHH B ATOM e ra3oBoil cmecu. Hammydmiee kauectBo (oTHoumieHne D/G nuHWMIT) gocTHTaeTCs Ipu
Temrneparype peakropa 980 °C, razosoii cmecu (Ar/H2/CH4 = 100/5/1 1. cM3/MuH), BpeMeHH dKCmo3uuu 30 MUHYT
1 OBICTPOII 3aKaJKe.

SYNTHESIS OF FEW-LAYER GRAPHENE
BY CHEMICAL VAPOR DEPOSITION ON COPPER FOIL

Kostogrud Y.A., Zamchiy A.QO., Baranov E.A., Kalyugniy N.A., Smovzh D.V.

Institute of thermophysics SB RAS, Novosibirsk, Russia
(630090, Novosibirsk, prosp. Lavrentiev, 1), e-mail:smovzh@gmail.com

Graphene was synthesized by chemical vapor deposition at atmospheric pressure on copper substrates. Methane
gas was used as carbon source, as substrates used copper foil thickness of 30 microns. The experiments were performed
at different temperatures (970-1010 °C), gas mixture (Ar / He + H2 + CH4), exposure times (5-30 min.), cooling rates
of the samples. The synthesized films were analyzed with Raman spectroscopy (RS). It was found that the cooling
parameters significantly affect the resulting films. It is shown that the synthesis with a low concentration of methane
(~ 1 % ) are obtained by the least defective graphene films. In the experiments were synthesized few-layer graphene.
Least layers ( 2-5) were observed at a reactor temperature 1000 °C, the gas mixture (Ar: H2: CH4 = 100:3:10 sccm),
exposure time 30 min and rapid cooling. The best quality Graphene structures (the ratio D / G lines ) were observed at a
reactor temperature 980 ° C, the gas mixture (Ar/H2/CH4 = 100/5/1 sccm ), exposure time 30 minutes and fast cooling
in the same gas mixture.

IMOCTAHOBKA 9KCIIEPUMEHTA IO HWIEHTUO®UKALINNA
MOJEJIA TNTTEPAKKYMWIAIIAU TAKEJIBIX METAJIJIOB
TOIIMHAMBYPOM ITPU ®UTOPEMEJINALINU ITOYB

I'puropnes A.A.!, Bopoauxun A.C.', Pynenko O.B.%, Coa 10.A.?

1 T'ocynapcTBeHHOE Hay4yHOE yupekaeHne «KpacHopapckuil HayYHO-HUCCIIEI0BATEILCKUI HHCTUTYT
XpaHEeHHUs U repepaboTKH CeTbCKOX03sHCTBEHHON TpoyKuum» Poceniickoil akagemun
CeNIbCKOXO03HCTBEHHBIX HayK, KpacHomap, Poccus (350072, Kpacuonap, Tononunas amnes, 1. 2),
e-mail: angrig05@mail.ru
2 ®I'bOY BIIO «Kyb6aHckuii rocy1apcTBEHHBIH TEXHOJIOTHIECKUH YHUBEPCUTET», KpacHonap, Poccuns
(350072 r. KpacHomap, yin. MockoBckas, 1. 2), e-mail:olga ned@mail.ru

[pemtoxen crieHapuii SKCIepUMeHTa Il roydeHus 6a3pl maHHbIX (B/ID), mocTatouHOWIIS co3qaHus NUMH-
TallMOHHOM MOJIENTN CHCTEMBI «I10YBA-PAaCTEHME), BHIABIAIOIIEH 3aKOHOMEPHOCTU M MPOTHO3UPYIOLIEH HaKoMIeHHe
TSDKEIBIX METAIIOB, TAKHX KaK CBUHEII, PTYTh, KaJMUH, MBIIIBSIK — B OpTaHAaX PAaCTCHUSI, B 3aBUCHMOCTH OT UX KOHIICH-
Tpaluu B MouBe. B kauecTBe pacTeHMA-aKKyMyISITOPA TSKEIIBIX METAIOB Oblla HCIOIb30BaHA MHOTOJIETHSST OBOLI-
Hasl KylbTypa — TonuHaMOyp. B/1D npennasnadena it HIeHTH(OUKAINN MOJIeIH, Oa3upyIomelcst Ha KpaeBol 3a1aue
TEIUIOMAcCOOOMEHa U HEHPOCETEBOM METO/IE M MO3BOJISIOIICH HE TOJIBKO PACKPITh 3aKOHOMEPHOCTH CBsA3eH (hakTOpOB
B IIOCTABJIEHHOM JKCIIEPUMEHTE, HO U IPH MOCIERYIOMEeH cepuy KOPPEKTHPYIOMINX KCIEPHMEHTOB aJalTHPOBATh
e€ K pealbHbIM yCIOBUSAM BO3/EIIbIBAHHS TONMMHAMOYpa C LEIbI0 BOCCTAHOBIEHHUS 3€MEllb, 3aTPSI3HEHHBIX TAKEITBIMU
MeTtatamu. I IprBeIeHbI 0CHOBHBIE HOPMATHBHBIE JJOKYMEHTHI, IT0 KOTOPEIM IIPOBOAMIACE 00paboTKa IIPOO pacTHTEIb-
HOTO CBIPbS.

EXPERIMENT STATEMENT ON IDENTIFICATION OF MODEL
OF HYPER ACCUMULATION OF HEAVY METALS
BY THE HELIANTHUS TUBEROSUS AT FITOREMIDIATION OF SOILS

Grigoriev A.A.!, Borodikhin A.A.!, Rudenko O.V.2, Sova Y.A.?

1 State scientific institution «Krasnodar Research Institute of Storage and Processing of Agricultural Productiony
of the Russian academy of agricultural sciences, Krasnodar, Russia (350072, Krasnodar, Topolinaya Avenue, 2),
e-mail: angrig05@mail.ru
2 FGBOU VPO «Kuban State Technological University», Krasnodar, Russia
(350072 , Krasnodar, Moskovskaya St., 2), e-mail:olga ned@mail.ru

The experiment scenario for receiving a database (BDE), sufficient for creation of imitating model of the soil
plant system revealing regularities and predicting accumulation of heavy metals, - such as lead, mercury, cadmium,
arsenic - in plant bodies, depending on their concentration in the soil is offered. As a plant accumulator of heavy metals
the long-term vegetable culture — a girasol was used. BDE is intended for identification of the model which is based on
a regional problem of a heatmass exchange both a neuronetwork method and allowing not only to open regularities of
communications of factors in the put experiment, but also at the subsequent series of correcting experiments to adapt
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it for real conditions of cultivation of a girasol for the purpose of restoration of the lands polluted by heavy metals.
The main normative documents according to which processing of tests of vegetable raw materials was carried out are
provided.

JETAJIBHOCTb UCXOAOB CEPAEYHO-COCYAUCTBIX
N HEPBHBIX BOJIE3HEU KAK OTKJIMK HA TEO®PU3NYECKHUE YCJIOBUS
B CPEJE OBUTAHUA

Crepinkosa U.B.

Mypomckwuit nactutyT (pumman) [OY BIIO «BnaguMmupckuii rocyaapcTBeHHBIH YHUBEPCUTET
nmenu Anexcanapa ['puropseBnua u Hukonas I'puropseBuua CtonetoBsix», Pocens,
(602264, Bnamumupckas o6sacte, r. Mypowm, yi. Oprosckasi, a. 23). E-mail: Oid@mivlgu.ru

Llens cratby — MpoBEpKa IMIIOTE3HI O BIMSHHU TeIHMOTCOMarHUTHBIX (PAaKTOPOB (B 4aCTHOCTH, T€OMarHUTHBIX
IyJIbCALMIT) HA KU3HENCATEIbHOCTD YEJIOBEKA B CPEHUX T€OMArHUTHBIX IMpoTax. CyObeKToM 1 00bEKTOM HCCIeo-
BaHMS SIBIISIIOTCS JKuTen I. Mypoma Bragumupckoit obmactu. VIcXomHBIH MaTepralt ISl HCCIIE0BAHMS: MEUITHHCKHE
nanHbie cranuun «Ckopoil momoru» B I. Mypome u reopu3nvecKie JaHHble TeOMarHUTHON obOcepBatopun Bopok,
Spocnasckoit obnactu. Ceenenus crannuy « CKOpoi IIOMOIIN COIEpIKaT PErHCTPALHIO BPEMEHH BBI30Ba CKOPOH I10-
MOLLIHM I10 OBOJY IPHCTYIIOB U CMEPTH OT CEPACYHO-COCYUCTBIX M HEPBHBIX OoiesHel. ['eodusnueckas nnpopmanus
BKJIIOYACT CBEACHMS O MAarHUTHBIX OypsiX, O IUIaHETapHBIX MarHUTHBIX Kp-MHIEKcax, 0 XpoMOC(EpHBIX BCIIBIIIKAX
Ha COJHIIE U 3aIMCH T€OMArHUTHBIX IyJbCAllMii B YaCTOTHOM AMAana3oHe, OJM3KOM K OHMOpHTMaM 4elloBeKa, U CO-
MIPOBOX/IAIOIINX MAarHUTHBIE OypH. AHAIHM3 CBSI3H MEXIY CMEPTHOCTBIO M T€OMArHUTHBIMH ITyJIbCAIUSIMU TTOKA3all,
YTO MOMEHTaM BPEMEHU CMEPTHU MPEALIECTBOBATIO OTCYTCTBHE (B Mpe/eNax MEeCTH YacOB) FeHEePAIH T€OMarHUTHBIX
mynscanuid. B cratee npuBeneHo o0CyKIeHNE Pe3ynbTaToB.

LETHALITY FROM CARDIOVASCULAR AND NERVOUS ILLNESSES
AS THE RESPONSE TO GEOPHYSICAL CONDITIONS IN INHABITANCY

Sterlikova I.V.

Murom Institute (branch) State Educational Institution of Higher Professional Education
«Vladimir State University named after Alexander Grigoryevich and Nikolay Grigoryevich Stoletovsy,
Russia (602264), Murom, Vladimir region, Orlovskaya street , 23. E-mail oid@mivlgu.ru

The purpose of the article is check of the hypothesis of the influence of the heliogeomagnetic factors (of
the geomagnetic pulsations in particular) on ability to life of the person in the middle geomagnetic latitudes. The
inhabitants of Murom of Vladimir region are the subject and the object of the research. The medical data of the station
« The first medical aid» in Murom and the geophysical data of the geomagnetic observatory of Borok in Yaroslavl
region are an initial material for the present research. The information of station «The first medical aid» contain
the registration of the call time of the first medical aid because of attacks and of death from cardiovascular and
nervous diseases. The geophysical information includes data about magnetic storms, data about planetary magnetic
Kp — indices, data about chromospheric flashes on the Sun and the recordings of the geomagnetic pulsations in
the frequency range close to biorhythms of the person at accompanying magnetic storms. The communication
analysis between the death rate and the geomagnetic pulsations has shown that the absence (within six hours) of
the generation of the geomagnetic pulsations precede to the moments of time of death. The article contains the
discussions of results.

NH®PAKPACHBIE CIHIEKTPbBI HINPOKO3OHHBIX KPUCTAJJIOB
C TIPOTOHHOMU IMTPOBOANMOCTBIO

Tumoxun B.M.', F'apmam B.M.2, Tex:xeroB B.A.2

1 I'ocynapcrBennslit Mopckoii YHusepcuret um. aamupana ®©.@. Ymakosa, 353918, r. Hosopoccuiick, Poccus
2 HammonanbHnsiii MccnenoBarensckuit Texnonornveckuit Yausepcuter «MUCuCy», 119049, r. Mocksa,
Poccust, garmashl@mail.ru

CymecTByeT npo6iema 000CHOBaHUSI TPOTOHHO-MOHHOTO MEXaHH3Ma IEKTPOIPOBOIHOCTH M TYHHEIUPOBAHUS
B IIMPOKO30HHBIX KPUCTAIIAX B JHANa30HE HU3KUX Temmeparyp. B psae Hammx paGoT ObLIM MCCIEIOBAHBI CIIEKTPBI
TEepMOCTUMYJIMPOBAHHBIX TOKOB Jemnosipu3anu, tgd(v,T), AudaekTpuueckoll MPOHUIIAEMOCTH H AJIEKTPOIIPOBOIHO-
CTH KPHUCTAJUIOB THUIPOCY/Ib()ATOB KalbliMsi M MEIH, CHIMKAaTOB (Tayibka, (UIOronMTa M MYCKOBHTA) M I'€KCArOHalb-
HBIX KprcTaiwioB 0-LilO3. Oxu nokaszaiu BO3MOXKHOCTh TYHHEIHPOBAHUS M TPAHCIALMOHHON An(dy3un IPOTOHOB.
B Hacrosmielt ctarbe npu NOMOIIM HHPPAKPACHBIX CIIEKTPOB MPOIMYCKaHUS OMpPEIeIeHa IUPHUHA 3alPEIEHHON 30HbI.
[Tpum oMoy CIeKTPOB MOMIONIEHNUSI IPOBECHO PSIMOE JI0KA3aTeIbCTBO HAIMYMS IIPOTOHOB, nedektoB OH-, H30+,
MOJIEKYJ aACOpOUPOBAHHON M KPUCTAJUIM3AIIMOHHON BOJIBI B KPUCTANJIAX, BBIPALICHHBIX Ha OOBIYHON M Ha TSHKEIOH
Boze. MnenTuuunpoBansl GONBIINHCTBO JIMHUH MH(PAKPACHBIX CIIEKTPOB M B pe3ylbTaTe pelieHa ogHa u3 (QyH-
JaMEHTAIIbHBIX TIPOOIEM HCCIEA0BAHMIS HU3KOTEMIIEPATYPHOTO MPOTOHHOTO TPAHCIIOPTA B SIEKTPOU3OIAHMOHHBIX 1
JIa3epHBIX KPUCTAILIAX.
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