OU3NKO-MATEMATNYECKHME HAYKHN 23

«XOpOILeH Morop» 00bEeMHBIH EKTPHUYESCKUIT 3apsi/1 BOIM3U MOBEPXHOCTH 3eMIIH HOJIOKHUTEIIEH, a MacIiTab ero pac-
TIPENICNICHUS OTIPEAEIACTCS TOJIIIMHON IEKTPOAHOIO CIIOS M COCTABISIET HECKOJIBKO METPOB. 3HAUCHUS IIOTHOCTH
00BEMHOTO JIEKTPHUUYECKOTO 3apsiia ONPECIIOTCS KaKk MOIIHOCTBIO HCTOYHHKA HOHOOOPa30BaHUs, TaK M BEITMYMHOMN
AMEKTpUIEcKoro moust. [TokazaHo, YTO HCIOIB30BAHIE PA3TMIHBIX THUIIOB MOZAENEH 3MeKTpoxHOTO ddekTa Mt omu-
CaHMs DNIEKTPUUECKUX IIPOLECCOB B MPU3EMHOM CJIO€ aTMOC(ephl JOKHO ObITh 00OCHOBAHO COOTBETCTBYIOIIMMHU
(GI3UIECKUMI ¥ METEOPOJIOTHIECKIMH YCIOBISIMU. Ha 0CHOBaHMY pe3yabTaToB MPOBEACHHBIX HCCISIOBAHIN CHOp-
MyJIHPOBAaHBI PEKOMEH/IAINH ISl PEIICHNS 3a1a4 MOHUTOPHHTA aTMOC(HEPHO-3IICKTPUUSCKUX MapaMETPOB.
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The problems of atmospheric electric field monitoring using ground-based observation is considered in the paper.
Electrodynamic processes in the atmospheric surface layer and its measuring methods are observed. Alpine monitoring
points on the continental stations are indicated as perspective because they could be globally-representative. Electric
characteristics variability under electrode effect is considered. Two extreme cases of electrode effect — classical and
turbulent are observed. The space charge near surface is positive and its distribution scale is determined by electrode
layer thickness about few meters under «fair weather» conditions. Space charge density is determined by ion-formation
source power and electric field value. It is showed that usage of different types of the electrode effects models for electric
processes describing should be based on the appropriate physical and meteorological conditions. The recommendations
for atmospheric parameters monitoring is formulated based on research results.
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B pabore nocrasieHa 3a1a4a MOJIEINPOBAHUS HIEKTPOAHOTO 3 deKTa B IPU3EMHOM CII0€ aTMOC(EPBI B yCIOBHU
CHJIBHOTO TYpOYJIEHTHOTO TepeMemmBanus. Pa3paboTaHa M YHCIEHHO pealin30BaHa MOJAEIH AIEKTPOAHOTO dhdeKTa
B IPU3EMHOM CJI0€ arMOoc(epbl B YCIOBHH CHIIBHOTO TypOyJIeHTHOro nepeMernnBanus. OnpeeneHsl HayallbHble U
rpaHUYHbIC yCIOBHUs. B pesysbprare pacueToB MOTy4YeHbI PACpEieCHHs IEKTPUYSCKUX XapakTepucTrk. ITokasaHo,
YTO MPH YBEIMYEHHU CTEIECHH TypOyJSHTHOTO MEePEMEINBAHUS IIPOMCXOAUT YMEHBIICHHE BEJINUMHBI JIEKTPOTHOTO
3¢ pexTa Bo BCeM IMEKTPOTHOM ciioe. ToNIiHa 3IeKTPOAHOTO cios B 3—4 pa3a 0oJIbIlle TOTy4YeHHOTO MIPHU CITad0M Typ-
OyneHTHOM nepeMemBanny. CenaH BBIBOJ, YTO B CIydae CHIIBHOTO TypOyJIEHTHOTO MepeMelInBanus B aTMmochepe
pacnpeziesieHie IEKTPHYCCKUX BEIUYHMH B IPU3EMHOM CIIO€ OIPEIENAETCS B OCHOBHOM TypOyneHTHOH auddysueii.
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The problem of modeling of electrode effect in the atmospheric surface layer under strong turbulent mixing is
formulated. The model of electrode effect in the atmospheric surface layer under strong turbulent mixing is developed
and numerically realized. The initial and boundary conditions for equations were determined. Variations of the electrical
parameters were received during modelling calculations. It was showed that increasing of turbulent mixing leads to
decreasing of electrode effect value in the whole electrode layer. The thickness of electrode layer is in 3-4 times more
than results, received under weak turbulent mixing. It was concluded that distribution of electrical values under strong
turbulent mixing is determined mainly by turbulent diffusion.

MOJIEJIb POCTA OJJTHOTHUITHOM MONYJISIIIUA B TIPOCTPAHCTBE U BPEMEHU
BytoB A.A., Eropos A.T.

OI'BOY BIIO «YbpsHOBCKHI TOCYIAPCTBEHHBIN YHHBEPCUTET», Y IbTHOBCK, Poccust
(432017, Poccwmiickas denepanuist, ropos Y IbsHOBCK, yiuia JIsa Toncroro, om 42), e-mail: al.g.egorov@gmail.com

[Ipu rccrenoBaHuy MOMYIISIIMN, PA3BUBAIOLIUXCS B MIPOCTPAHCTBE U BPEMEHH, BO3HHUKAET 3a/lada OLEHKU YMCIICH-
HOCTH TIOMYJISIIUK B IPOU3BOJIBHBIX 00NAcTAX, 3Has HadanbHOE pacnpeneneHue. [lox onHOTHITHON momymsAnyel B JaHHOH
pabote paccmarpuBaeTcs momysiius oakrepuil. [Ipenmonaraercs, 4to HaOIrONACTCS HE BCS 00JIACTb, & JIUIIL BEIOOPOUHBIC
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€e CeKTopa B ClIydailHble MOMEHTHI BpeMeHH. [Ipy 5ToM HaOtofeHe CHIIBHO 3alllyMJICHO — B MOMEHT IIOfICUeTa 4ucia
OaxTepuii B HEKOTOPOH 00IacTH GAaKTepuy MOTYT IepeMeNIaThesl B coceqaue oomacTtu. Llenbro maHHOM paboTHI sBIsETCS
HOCTPOCHHE a/ICKBAaTHOI MaTeMaTHYeCKON MOJIENH, TTO3BOJLIOIICH aHAIM3UPOBATh PA3BUTHE OHOTUITHOW MOMYJIILUN B
TIPOCTPAHCTBE M BPEeMEHH. MeTOIOM HCCIIeOBAHMS SBISIETCS] IMHTAIIMOHHOE CTOXacTHdecKoe Mojenuposanue. OreHka
peanbHOro urcia GakTepHil B CEKTOpE 10 cepry HaOJIOCHNIT OCYIIECTBISETCS] Ha OCHOBE AUCKPETHOM cxeMbl KaimaHa.
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While researching thedevelopingof a population in space and time the task of population size evaluation in any area
based on the original distribution. In this paper we consider of a bacteria population. We supposed that under observation is
not all the plane, but some areas and it happens in random time moments. Wherein the observations are noisy, associated with
movement of bacteria in the other areas. The aim of this work is to createan appropriate mathematical model allowing to make
analysis of one-type population evolution in space and time. The method of researches is the imitation of stochastic modeling.
The estimation of real bacteria number in the selected area is the result of observation series based on discrete Kalman filter.
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B crarbe npuBeieHa MOJIENb OLICHHBAHMS M POrHO3MPOBAHKS BIMSHUS PacTIpe/ie/IeHHsl TMIIOTOB T10 BO3PACTaM B aBUAKOM-
niannn (AK) Ha BepOSITHOCTB aBHAIFOHHBIX coOBITHIH (AC). A Taroke MOZIeNb MONUTHKY IpHeMa ITIoToB pykoBorctBoM AK, obe-
CIIEYMBAIOLITY0 MUHUMAIBHYO BeposTHOCT AC B JIONTOCPOYHOM IepenekTrBe. YuuThiast, uto B AK npakridecku Bo Beex AC 1o
(axTopy «UenoBer» (MHIMACHTHI 1 TPSIBECTHIKH) OTBETCTBEHHOCTD JISKUT Ha CTapIIieM KoMaHaupe BozaymHoro cynHa (KBC),
MozienbHble pacuetsl posezieHs! 11 KBC. o cratuctiyeckuM TaHHBIM OTHOM aBUAKOMITAHUK OBUTH OLIEHEHbI HEU3BECTHBIE 3HA-
YeHHsT TApaMEeTPOB MOJIEIH 1 TIPOBEICH MOIEIIBHBIH pacieT. Ha 0CHOBAHIIN MOMTy4eHHBIX 3HAYCHNH TTapaMeTPOB OITHMAIIGHON Ka-
JIPOBOIA MOJIMTHKHU JIeNaeTcst BBIBOJ 0 Bo3pacTHoM coctaBe KBC, obecrieunBaroliieM MUHUMATBHY!O BeposTHOCTb AC.
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The article describes the model assessment of prediction of influence of age distribution of pilots in the airline on the
probability of accidents. Also it gives a model of pilots reception policy by company management which provides minimum
probability of accidents in long-term perspective. Because of the fact that in airlines virtually in all human factor aviation
events (incidents and precursors), the responsibility is entirely on the commander of the aircraft, the model calculations for the
commander of the aircraft are performed. Unknown values of model parameters were estimated on the basis of some airline
company statistics and model calculation was fulfilled. On the basis of result values of optimal parameters of HR policy the
authors have drawn a conclusion about the age lineup of aircraft commanders which provides minimum accident probability.

HUCCJIEJOBAHUE MATHUTHBIX CBOI7[CT1§
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B paborte uccieoBaHbl MarHUTHbIE CBOICTBA (HAMArHMYEHHOCTh HACBIIEHHS M [OJIe aHH30TPOIHH) (eppUTOB CH-
crem Li0,5(1-x)Fe2,5-0,5xZnx04 u Li0.5+0.5xFe2.5-1.5xTixO4 (x = 0,2; 0,4; 0,6), NOMy4YEHHBIX TEPMHICCKIM U pajiia-
[IMOHHO-TEPMUYECKHUM CIIOCOOAMH CHHTE3a U3 MOPOIIKOBBIX CMECEH MCXOAHBIX PEareHTOB COOTBETCTBYIOIETO COCTABa.
PauanoHHO-TepMUYEeCKHI CHHTE3 OCYIIECTBILIICS OCPEICTBOM HarpeBa 00pasIioB ITy4KOM IEKTPOHOB C dHeprueit 2,4
M>bB. YeraHoBIeHO, YTO TOCHE PaANalMOHHO-TEPMUYECKOr0 CHHTE3a JIHUTHI3aMellleHHbIe (eppOIIUHEIN TPUHAMAIOT
3HAUUTENNBHO O0JIee BHICOKHE 3HAUCHHST HAMArHUUEHHOCTH HACKIIICHYIS, 9eM TI0CIIe TePMHIECKOro 00Xura. PagnamonHo-
TepMuueckuii cuates npu Temmeparype 750 °C u Bpemenu 120 MuHyT O6e3 IPUMEHEHHST IPOMEXKYTOUHBIX OIEpaLiHii TOMOo-
JIOB U IIEPEMEIIMBAHNH TPUBOINT K JOCTYKEHUIO STAJIOHHBIX 3HAUCHHIT HAMAar HUYEHHOCTH 1 TIOJISI aHU30TPOIIHH JUTST 000MX
COCTaBOB ITPU BCEX MCCIIEA0BAHHBIX KOHLIEHTPALUSX JITHPYIOIINX 3IeMEHTOB. JlaHHBIHM pekuM MOJKET OBbITh PEKOMEH/I0BaH
JUTSL BKITIOYEHUSI €T0 B TEXHOJIOTHYECKUH MPOIIECC PaIHalIOHHO-TEPMUYECKOTO CHHTE3a JINTHH3aMeTIIeHHBIX (JeppHTOB.
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