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B pabore mperoxkena MaTeMaTHdecKkass MOJENb ISl pacdeTa YIPyTruX CBOHCTB M MOP(OIOTHU SPUTPOIUTOB.
Mogenb MpeicTaBIsSeT SPUTPOLUT B BUAE OAHOPOJHOTO YHPYIOro Tejla ¢ yNpyroCThIO, 3aBUCAIIEH OT pacCTOSHUS
JI0 LIEHTPa CHMMETPUH 3PUTPOLUTA. JJaHHBIC IS MOJEINPOBAHMS B3ATHl U3 SKCIICPHMEHTAIBHOTO UCCIENOBAHMS, B
KOTOPOM OBUIM TIPUMEHEHbI METOJl aTOMHO-CHIIOBOH MHKPOCKONHUH (B YaCTHOCTH, H3MEPEHUE YIPYTrOCTH MEMOpPaHBbI
SPUTPOIMUTOB U OIIEHKA UX reoMeTpun) 1 Metox Kynerepa. B pazpaboranHoi MoenH ynpyrocts MeMOpaHbl N3MEHsI-
Jach B 3aBUCHMOCTH OT PacCTOSHUA 10 IIeHTpa B mpenenax 1-1,6 kIla. Pacyer ynpyrux cBoiCTB BBINOIHEH METOAOM
KOHEYHBIX JIEMEHTOB, MOTy4YeHa 3aBHCHMOCTh MOP(OIOTHY SPUTPONNTA OT IaBICHHUS Ha MeMOpaHy. Buennee naBie-
HHEe MeHsu1och B quanasone 0,5-3 k[la, 9To 1M03BONNIIO KOCBEHHO OLIEHUTH (PAaKTOPHI (B T.4. OCMOTHYECKOE JIaBICHHE)
JUISL KJKIOH U3 OpM 3pUTPOLUTOB. PacueTHBIE JaHHEIE IPUBEICHBI B CPABHEHUH U COTTIACYIOTCS C JAHHBIMU aTOMHO-
CHJIOBOIT MEKPOCKOIIMH Ma3Ka KPOBH 0OJIbHOW OpPOHXHAIBHOW acTMOH.
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In this paper we propose a mathematical model to calculate the elastic properties and the morphology of red blood
cells. The model represents the erythrocyte as a homogeneous elastic body with elasticity depending on the distance to
the symmetry center of the erythrocyte. The data for modeling were taken from experimental data obtained by atomic
force microscopy (including the elastic properties of the membrane of erythrocytes and their geometry) and Coulter
method. In the model the elasticity of the membrane varied with the distance to the center within 1-1.6 kPa. The
calculation of the elastic properties are executed by the finite element method, the dependence of the morphology of the
red blood cell from the pressure on the membrane are calculated. External pressure is varied in the range of 0.5-3 kPa,
which allowed us to estimate the osmotic pressure for each form of the erythrocytes. The calculated data agree well with
the atomic force microscopy for smear blood of a patient with bronchial asthma.
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B pabote o6cyxaaioTcs on-line CepBHCHI MO CO3JaHUIO BUPTYAIBHBIX (DU3HMUECKNX SKCIIEPUMEHTOB H Jlabopa-
Topuid. TIoka3aHo, YTO B PACCMOTPEHHBIX JIUTEPATYPHBIX U MHTEPHET MCTOYHMKAX aKTHBHO HCIIONB3YIOTCS (hIdi-
texHosoruu. [Ipn 3ToM moxasstioniee OONBITMHCTBO MOJENIEH SBISETCS IeMOHCTPAlOHHBIMY. B HacTosimeit pado-
TE MOKa3aHa BO3MOXXHOCTb CO3IQHUSI BUPTYaJIbHOI (pu3nueckoil 1abopaTtopuu ¢ npuMeHeHHeM (IIIII-TEeXHOIOTHH.
CyIIecTBeHHBIM OTIMYHEM Pa3paboTaHHOH J1abopaTOpUH SIBISIETCS BO3ZMOXKHOCTE IIPOBOIAUTH OMBITHI C U3MEHEHHEM
MapaMeTpoB, BIMAIOMINX Ha XOJ KCHEepUMEHTa. JlaHHAs METOJMKA MO3BOJIIET HA MHTYMTHBHOM YPOBHE IOHHMATh
CyTb (PM3MUECKOTO SBJIEHHS M IIOMOTAeT Pa3BHBATh y yUAIIUXCSl HABBIKM CaMOCTOSATEIHLHON padoThl. BupryambHas
naboparopus coaepkuT 6omnee 20 3KCIEPUMEHTOB U 33714, B TOM YHCJIe 10 MEXaHUKe, MOJICKYIIIpHON (pr3nKe, ONTHKE,
a TaKoKe MO TEKTPHIECTBY U MarHETH3MY.
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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.

COBMECTHBI IIJIASMEHHO-IYT'OBOM
CHUHTE3 HAHOYACTUI] ATIOMUHUSA U TAJLIA TUST

HepymeB O.A.!, Bapanos E.A.', CepeopsikoBa M.A.!, Koctorpyr N.A.2, Kamoskuprii H.A.2

1 Unctutyt ternodusuku uM. C.C. Kyrarenagze CO PAH (Ilp. akanemuka JlaBpeHnTsesa, 1,
Hoocubupck, 630090, Poccus), e-mail: marina-serebryakova-5-02@yandex.ru
2 HoBocubupckuii rocyaapcTBeHHbIH yHUBepcuTeT (yi. [Iuporosa, 2, HoBocubupcek, 630090, Poccus)

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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