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USING OF FLASH TECHNOLOGIES TO CREATE A VIRTUAL PHYSICAL LABORATORIES
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This paper discusses the on-line services to create virtual physics experiments and laboratories. It is shown that
in the reviewed literature and Internet sources are widely used Flash technologies. The vast majority of models is the
demonstration. In this paper we demonstrate the possibility of creating a virtual physics laboratory using the flash
technology. The significant difference of the laboratory is designed opportunity to carry out experiments with changing
the parameters that influence the progress of the experiment. This technique allows to intuitively understand the
physical phenomena and helps to develop students’ skills of independent work. Virtual laboratory includes more than
20 experiments and tasks, including mechanics, molecular physics, optics, and electricity and magnetism.
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Ha ocnxoBe mMHoronmetHux (1966-2012 IT.) Ha3eMHBIX HAOMFOICHUH 3a KOJIHYECTBOM OOICH M HIKHEH OOIauHOCTH
HCCIIeyeTCsT PEKUM 00IauHOTO TIOKpOBa HaJ Tepputopueil Cuoupckoro pernona. PaccmarpuBaroTest cpefHEMECSIHbIE 1
CpE/IHECEe30HHBIC 3HAYCHHUST KOJTMYECTBA O0JIAKOB M X TOJIOBOM XOJI, @ TAK)KE JOITOBPEMEHHbIEC KONeOaH s KoJMuecTBa 00-
IIeH ¥ HIDKHEH 00IaYHOCTH B YCIIOBHSX COBPEMEHHBIX N3MEHEHHI ITI00AIBHOTO KJIMMara. YCTaHOBJIEHO, YTO HanOoIbIee
KOJIMYECTBO 001 1 HIDKHEH 00IadHOCTH BO BCE CE30HBI U B IIEJIOM 32 FOJl OTMEYAETCsl B MOJSPHBIX IIMPOTAX, 1 HAUMEHb-
1ee B yMEpeHHOH 30He. B romoBoM Xozie KolmmdaecTsa Toi ske 00IaqHOCTH YeTKO MPOSIBILIETCSI TIOYTH TTOBCEMECTHO, KpoMe
cranimu Yuta, 18Ba MakcuMyma o0J1ayHOCTH (OCHOBHO# BECEHHHI, M BTOPOii, MEHee BbIpayKEHHBIH, B Mae-UIoHe). BbisiBieHO
3aMETHOE MOBBIIICHIE KOJIMYECTBA OOIISH 1 HIDKHEW 00J1aqHOCTH (OTHOCHTEIBHO HOPMEI 32 1966-1985 1) B eprox 1986~
2005 rr., koraa Haja Tepputopueii CeBepHOro noymapus HabmoaaI0ch o0aabHOE NOTEIICHNE, OJHAKO B OCIEIYOLITe
rozbl (2006-2012 rT.), B Ieproj HaYaBIIETOCS TIOXOIOIAHUS, TIPU MTPOIOKABIIEMCS TOBCEMECTHOM POCTE KOJIMYECTBA 00-
IIel 1 HIDKHEH 001aq4HOCTH, KOJIMUEeCTBO HIDKHEl o0mauHocTn Haj 3anaHoil CHOMPBI0 yMEHbIIAeTCsL.
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Cloudage conditions over the territory of the Siberian region is studied on the basis of multiyears (1966-2012) ground-
based observations for the amount of total and lower cloudiness. The monthly and seasonal means of the amount of clouds
and their annual variations, as well as long-term fluctuations of the amount of total and lower cloudiness are considered in the
context of modern global climate change. It is ascertained, that the greatest amount of total and lower cloudiness is observed in
all seasons and in the whole year in the polar latitudes, and least one is noted in the temperate zone. Two of the clouds maximums
(main in spring, and the less expressed second in May-June) are observed in the annual variations of the amount of the clouds
almost everywhere, except the station Chita. Increase of amount of total and lower cloudiness (concerning the norm for 1966-
1985) is revealed in the period 1986-2005, when global warming was observed over the territory of the Northern hemisphere.
However, in subsequent years (2006-2012), in the period of the beginning of cooling, the amount of low clouds over Western
Siberia is reduced during the continued growth of the amount of total and lower cloudiness occurring everywhere.
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B pabore npoBeieHbl SKCIepUMEHTaIbHBIE NCCIISOBAHNS BO3MOXXHOCTH IJIa3MEHHO-yTOBOIO METOJIa JUIs CO-
BMECTHOTO CHHTE3a HAaHOYACTHII ATIOMHUHIS U TTaJUIaJus1. MeTox 0CHOBAaH HAa aHOAHOM PAcHbUICHUH KOMITO3HIIHOHHBIX,
rpadut — Al — Pd anexrpooB. CHHTE3 OCYILECTBIICH B IBE CTAAMH: 1) INIA3MEHHO-/LyTOBOE PacHbUICHHE, IPH KOTOPOM
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(OPMHUPYIOTCST HAHOYACTHIIBI MAJUIA S U aJTFOMUAHUS Ha YIICPOJHON MaTpHIIE; 2) OTKHUT CHHTE3MPOBAHHOTO MaTepH-
ama B KHCIOpOJICOoIepKaliei arMmocdepe s yIaleHus YIIePOIHON MaTpUIBl B GOPMUPOBAHHS OKCHIA ATFOMUHHS.
IpoBe/eH CTyIMEeHYAThIH OTKUT CHHTE3UPOBAHHOTO MaTepHala B TCYCHHE [ByX YaCOB B BO3IYXE JIO TEMIIEPATyphl
950 °C. AHanM3 CHHTE3UPOBAHHOTO MaTepraja MPOBEACH METOIaMH MIPOCBEINBAIOIIEH MIEKTPOHHON MUKPOCKOIIHH.
IToxa3aHo, 4TO MPH OTHKUIe CHHTE3MPOBAHHOIO MaTepHaia B KUCIOPOICOAepIKalleil aTMochepe MPOUCXOAUT yaale-
HHe YIIIePOIHOM MaTPHIIBL, (POPMHUPOBAHHUE MOJTBIX HAHOYACTHI[ OKCHIA aTFOMHHHIS, KOATYIISIINS. HAHOIACTHII MTaJIIaIHs
B yacTHIBI pazMepoM Gonee 100 HM.

JOINT ARC-PLASMA SYNTHESIS NANOPARICLEC OF ALUMINIUM AND PALLADIUM
Nerushev O.A.!, Baranov E.A.!, Serebriakova M.A.', Kostogrud I.A.?, Kaluzhny N.A.?

1 Kutateladze Insitute of Thermophysics (Lavrent’eva ave. 1, Novosibirsk 630090, Russia),
e-mail: marina-serebryakova-5-02@yandex.ru
2 Novosibirsk State university, (Pirogova s., 2, Novosibirsk, 630090, Russia)

Experimental investigations of the possibility of joint synthesis of aluminum and palladium nanoparticles have
been carried out. Method is based on anode dispersion of composite carbon — Al — Pd electrode. Synthesis is realized
in two stages: 1) arc-plasma dispersion to form nanoparticles of Pd and Al on carbon matrix; 2) annealing synthesized
material has been carried out two hours in air up to temperature 950 oC. Analysis of synthesized materials has been
done with use of transmission electron microscopy. It was shown, while annealing of synthesized material in oxygen
containing atmosphere carbon is removed, hollow nanoparticles of alumina is formed, coagulation of palladium
nanoparticles in particles with size bigger than 100 nm.
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B pabore nocrpoeHa U YHCICHHO peaM30BaHa MaTeMaTHYecKas MOZEIb IpoLecca MacConepeHoca SYMaHaluu
pajioHa B PBIXJIBIX OTIOKEHUAX U B MPU3EMHOM clioe arMocdepsl ¢ yuetoMm auddysnn u kouBekuun. 13 dpusndecknx
cooOpakeHHH 000CHOBAaHBI HAYaJIbHBIC U I'PAHUYHbIC YCIOBHS,IIPUBE/ICH BBIBOJ YCIOBHI Ha TPAaHUIE paszena IByX
cpen. IlocTpoeHHas IUCKpeTHAs MOZENb, OCHOBBIBAIOIIASICS HA CETKE C MEPEMEHHBIMH IIaraMH IO MPOCTPAHCTBY U
10 BPEMEHH, CBOANTCS K CUCTEME C TPEXIMarOHAIBHOM MaTPHIEH, KOTOpast IIPU YCIOBHHU BBINOIHEHHUS TPEOOBAaHHUH K
9TOMY METOIY 00 yCTOHYMBOCTH M CXOAMMOCTHPEIIAETCSI METOIOM IPOroHKH. ITocTpoenHas MaTeMaTHuecKast MOZIENb
M03BOJIICT B PaMKaX pELICHMs OAHON 3aJaud UCCIICI0BaTh IPOCTPAHCTBEHHO-BPEMEHHBIC PACIIPECICHUS paloHa B
3emiie U B arMocdepe. B pabote nmpuBeaeHs! pe3ynbTaThl HCCIEA0BAHNS MPOCTPAHCTBEHHO-BPEMEHHBIX pacipesene-
HUI paJioHa C y4eTOM Pa3IMYHBIX (M3NYECKHUX yCIOBHI.
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A mathematical model of the radon emanation mass transfer process in the loose sediments and in the surface
layer including diffusion and convection is given in the article. The initial and boundary conditions were validated from
the physical point of view.There is shown the derivation of boundary conditions on the boundary of two mediums. The
built discrete model, based on the grid with variable steps over space and time, is reduced to the system with three
diagonal matrix. It is solvedby the sweep method under the preceding requirements of stability and convergence to this
method.Received mathematical model allows to research space-time radon distribution in soil and atmosphere within
the solution of one task.The paper presents the results of a study of space - time distribution of radon in a view of the
different physical conditions.
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B pabote mpoBenieHbI pe3yIbTaThl TEOPETHIECKOTO MOAEIMPOBAHNS MATHUTORICKTPHIECKOTO 3((eKTa B CIOUCTBIX
MarHHUTOCTPUKIMOHHO-ITbE30ICKTPHIECKUX CTPYKTYpax C yueToM M3ruOHbIX nedopmanuii. PaccMoTpena TouHo pemrae-
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