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B.1O. Beramos

Kazanckuii rocyjapcTBeHHbIN sHEpreTruyeckuii yuusepcureT, Kazans, Poccust
v_belashov@yahoo.com

DYNAMICSOF MULTIDIMENSIONAL NONLINEAR WAVE STRUCTURESOF THE SOLITONS
AND VORTEX TYPESIN DISPERSIVE COMPLEX MEDIA.
THEORY, SIMULATION, APPLICATIONS

V.Yu. Belashov

Kazan State Power Engineering University, KazargssdRu

Jleknust MOCBSIIICHA OTHOM U3 MHTEPECHEUIINX M OBICTPO Pa3BUBAIOIIMXCS 00JaCTEH COBPEMEHHON HETMHEHHOM
(hM3MKK U MATEMATUKU — TEOPETUYCCKOMY, aHATUTHYCCKOMY M YHUCIICHHOMY HCCIICIOBAHUIO CTPYKTYPHI U JUHAMHU-
ku 2D- u 3D-COIMTOHOB M HENMHEHHBIX BOJIH, OMUCHIBACMBIX ypaBHCHHsIMHU KiaccoB Kamommesa—IleTBHamBmiIy,
HecTanypoHapHoro ypasaenus Illpeaunrepa ¢ npousBoaHol HenuHeHHOro wieHa (ypaBuenue DNLS), a taxke Bux-
PEBBIX CHCTEM, ONMHMCHIBAEMBIX YPaBHEHHSAMH 3iinepoBoro tuma. Ocoboe BHUMaHHE yIenseTcs 00OOIMCHUSIM ITHX
YpaBHEHH, OTHOCSIIAMCS K Pa3IMYHBIM KOMIUIEKCHBIM (PU3HYECKUM CpejlaM, IMMyTeM ydeTa BBICIITUX JAUCIICPCUOH-
HBIX TIONIPABOK, BISHUS AUCCHUITAINN, HEYCTOMYUBOCTEH W CTOXACTHYECKUX (PIIYKTyammid COOTBETCTBYIOIIMX BOJI-
HOBBIX TOJIeH. Martepuan mpencTaBisieT co00i M3JI0KEeHHEe OCHOBHBIX aCNEKTOB KaK paHee U3BECTHBIX, TaK U OpH-
THHAJBHBIX PE3yJbTATOB, a TAKXKE 0000IIEHHE ObITa PA0OTHI aBTOPA B 00IACTH TCOPHU M YUCICHHOTO MOJCIHPO-
BaHUs JIMHAMUKHM HEJIMHEWHBIX BOJH, COJIMTOHOB U BUXPEBBIX CTPYKTYP B cpelax ¢ aucnepcueit. Hapsny ¢ neranb-
HBIM PaCcCMOTPEHHEM COOCTBEHHO TCOPETUYECKUX ACIECKTOB, 0CO00C BHHUMAHUC YICICHO MPHUIOKCHUAM B pa3jiHy-
HBIX 00J1aCTAX COBPEMCHHOM (pHU3MKH, BKIIOYask (PU3UKY [Ta3MbI, THIPOAMHAMUKY U (PH3UKY BEPXHEH aTMOCHEPHI.

This lecture is devoted to a one of the most istimg and rapidly developing areas of modern nesalirphysics
and mathematics the theoretical, analytical and advanced numegtaly of the structure and dynamics of two-
and three-dimensional solitons and nonlinear walescribed by KadomtsefPetviashvili, derivative nonlinear
Schrodinger classes of equations and also thexeystems described by Euler-type equations. Shatténtion is
paid to generalizations (relevant to various complgysical media) of these equations, accountingifgh-order disper-
sion corrections, influence of dissipation, indtés, and stochastic fluctuations of the wavéd§e This is consistent
representation of the both early known and origiealllts, and also the generalization of the egpeei of the author in
theory and numerical simulation of the nonlineaveg solitons and vortex dynamics in dispersiveimédh a level with
detail consideration of pure theoretical aspepiscial attention is paid to the applications ofttieory in different fields
of modern physics including plasma physics, hydnadyics and physics of the upper atmosphere.

3BOJIONUA JTOKAJTBHBIX MATHUTHBIX CTPYKTYP HA COJIHIIE
A.A. Toj0BKO

HucTuTyT comuevno-3emuon pusmkn CO PAH, Upkyrtck, Poccust
golovko@iszf.irk.ru

EVOLUTION OF LOCAL MAGNETIC STRUCTURESON THE SUN
A.A. Golovko
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

DBOITIONHUS JIOKAJIBHBIX MATHUTHBIX CTPYKTYP — KOMIUIEKCOB aKTHBHOCTH, aKTHBHBIX 00JacTeil, 3eMepHbIX ak-
TUBHBIX 00JIaCTEH, MATHUTHBIX Y3JIOB — 00pa3yeT CIOKHYIO MEepeMekacMyl0 KapTHHY MarHUTHOro moiiss CoJHIa.
[MapameTpuueckas cucTeMa KIaCCUPUKAIMA CTPYKTYP Ha OCHOBE BEITMYMHBI UX MAKCUMAIFHOTO MAarHUTHOTO ITOTO-
ka F u BpemeHnu xu3HM t M03BOJIMIIA BBISIBUTD TJIABHYIO MOCJIEI0BATEIbHOCTh MATHUTHBIX CTPYKTYp. B Tex ciyuasx,
KOTr/1a HaOJIOJICHUSI TTO3BOJISIOT NPOCICANTh 3BOJIOLHMI0 OUITOJSIPHON MAarHUTHOW CTPYKTYPBI OT €€ POXICHHUS 0
HCYE3HOBCHUSI U OIleHUTH F 1 t, BRImonHsieTcs cootHomnrenue IgF = A + blgt. Eciun Bpemst u3mepsietcst B cekyHiax, a
MarHMTHBIX IOTOK — B BeOepax, To A=14 u b=1.2. lpyrumu aBropaMu HOATBEPKIEHA CIIPABEIIMBOCTS 3TOTO COOT-
HOIICHHS [UIsl CAMBIX MEJIKOMACIITAOHBIX MATHUTHBIX 3JICMEHTOB, TaK YTO OOLIMI OXBATHIBAEMBIH [HAIIA30H COCTA-
BUJI IECTh TIOPSIJIKOB BeJIM4MHbL. Ha TakoM ke Jirana3oHe yCTaHOBJICHO CTEIIEHHOE COOTHOLICHHE s (PyHKIMK pacnpe-
JieneHnst BeposTHOCTH. CTEIEHHOE COOTHOIICHHE SIBIISICTCS MAaTEMATHYCCKUM BBIPAKCHHACM CAMOIIOJIO0MS JIOKATBHBIX
MAarHUTHBIX CTPYKTYpP Pa3HbIX MACIITA00B U COIJIACYeTCsl C (DPAKTAIBHOW reOMETPHEH MarHUTHBIX MOJICH B COMHEYHOMN
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(otochepe. Dta KOHLENIMS NMPUBJIEKATEIbHA KOMIIAKTHOCTBIO OMUCAHMS M IIEPCIIEKTHUBHA JUISl UCCIIEIOBAHMS TMHAMHUKI
COJTHEYHBIX MAarHUTO-TUTIA3MEHHBIX 00pa3oBaHHmil Ha cyOTeneckonuyeckux (~10km) MaciiTabax.

YACTOTHO-YTI'JIOBOE 30HANPOBAHUE UOHOC®EPHI
B.I'. l'aaymko, FO.M. SIMnoabckuii

Paanoactponomuueckuit ”HCTUTYT HarmoHanbHOM akajieMun HayK Y KpawHbl, XapbKoB, Y KpanHa
galushko@rian.kharkov.ua

FREQUENCY-AND-ANGULAR SOUNDING OF THE IONOSPHERE
V.G. Galushko, Y.M. Yampolski

Institute of Radio Astronomy, National Academy aie®ices of Ukraine, Kharkov, Ukraine

B pabore mpencTaBieH METO YaCTOTHO-YTIIOBOTO 30HANPOBAHUS, KOTOPBIA TO3BOJIIET BOCCTAHABINBATE TPEX-
MEPHO-HEOIHOPOAHYIO CTPYKTYpPY HOHOC(hEpHI, BKIFOUas epeMernaronecs nonochepusie Bosmymenus ([T1MB),
1o u3MepeHusiM napameTpoB BU-curnanoB Ha HakJIOHHBIX paauoTpaccax. Juarnoctuka [IMB ocymectBisieTcss B
MOJIENIM BOJH TIOTHOCTH 3JIEKTPOHHOW KOHIICHTPAIIUH, ABIDKYIIUXCS B pEATbHOM HOHOC(EPHOM CIIO€, TI0 BapHaIli-
SIM YTJIOB MIPHUXOMa W JOTUIEPOBCKOTO CMEIIEHMS YaCTOTHI MPOOHBIX cUrHanoB. OOpaTHas 3aava pemieHa B CIIeK-
TpabHON 00JIACTH B CTATHCTHYECKOM M JWHAMHYECKOM HPHUOIIDKEHUSIX. DTO TO3BOJSET HE TOJBKO OINPEIEINATh
OCHOBHBIE TIAPAMETPHI BO3MYIICHUH (aMILIUTY/a, IJTHHA BOJHbI, CKOPOCTh U HAMPABICHUE JIBU)KEHHS), HO U BU3Yya-
JIM3UPOBATh HEOJAHOPOJHOCTH IUIa3Mbl. J{JIsl BOCCTAHOBJICHHUS FOPU30HTAIBHBIX TPAAUEHTOB DJIEKTPOHHON KOHIICH-
TpalUK JTOTOJIHUTEIBHO UCIOJIB3YIOTCA YaCTOTHBIE 3aBUCUMOCTH BPEMEHU T'PYMIIOBOTO 3ala3/bIBaHUs 30HIUPYIO-
IIMX CUTHAJIOB. PaboTOCOCOOHOCTh MPEIIOKEHHOTO aJTOPUTMA MPOBEPCHA C TOMOIIBI0 YHCICHHOI'O MOJEIUPO-
BaHUs. AJICKBATHOCTh PE3yJbTATOB BOCCTAHOBJICHHS MAPaMETPOB HOHOC(EPHI B PEANBHBIX YCIOBHSIX MOJITBEPK/IA-
€TCsI JAHHBIMH OJTHOBPEMCHHOW JUATHOCTHKH HOHOC(EPHI APYTHMHU METOIaMU.

The paper presents the method of frequency-andl@angounding which allows recovering 3D inhomogarseo
structure of the ionosphere, including travelingaspheric disturbances (TID), from measurementsifofsignal
parameters at oblique radio paths. The TIDs arenstoucted in the model of electron density waves/ing
through a realistic ionospheric layer using timeyireg angles of arrival and Doppler frequency shdt the probe
signals. The inverse problem was solved in thetspledomain within two approaches, a statistical andynamic.
This allows not only recovering the basic parangetdrthe disturbances (amplitude, wavelength antomalirec-
tion) but also visualizing this kind of plasma imhogeneities. To measure horizontal gradients otteetron den-
sity, frequency dependences of the group time-defathe sounding signals are used in addition. 3inggested
technigue has been validated through computer aiiouk. The adequacy of recovering ionosphericrpaters in
field conditions is verified by data of simultanedonospheric diagnostics using other methods.

BJUSHUE COJTHEYHON AKTUBHOCTH HA IOI'OTHO-KJIUMATHUYECKHUE
XAPAKTEPUCTUKHU TPOIIOCO®EPBI. COBPEMEHHOE COCTOAHUE ITPOBJIEMBbI

Kepeouos I'.A., KoBasenko B.A.
WHcruryt conneuno-3emuoi puznku CO PAH, Upkyrck, Poccus

SOLAR ACTIVITY EFFECT ON WEATHER-CLIMATIC CHARACTERISTICS
OF THE TROPOSHERE: THE PRESENT STATE OF THE PROBLEM

V.A. Kovalenko, G.A. Zherebtsov
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

OO0CyXIarTcs BOMPOCH], KOTOPhIC UMCIOT MEPBOCTCIICHHOC 3HAYCHUC IS MOHUMAHHS MPUPOABI KIMMaTHYC-
ckux m3MmeHeHuit B 20 Beke, U OCHOBHBIC (DM3MUYECKUE TPOIIECCHI, OTBETCTBCHHBIC 33 3TH U3MEHEHUs. PaccMaTpuBa-
€TCS BO3MOXKHASI POJIb COJTHEYHON aKTUBHOCTH B M3MCHCHUM KinMaTa Ha 3emiie. [lokazaHo, 4TO (u3MYecKHe MeXa-
HU3MBI, C TIOMOIIBI0 KOTOPBIX MOXKHO OOBSICHUTH BIMSHHE COJTHEYHON MEPEMEHHOCTH HA TIOTOY U KIUMAT, CBOASATCS K
PETYIUPOBAHMIO MOTOKA JHEPTHH, YXOAALICTO OT 3€MJIM B KOCMOC B BBICOKOUIMPOTHBIX 00NacTsIX. PaccMoTpeHsl
0COOEHHOCTH OTKJIMKA TEIIOBOTO M JAWHAMHUYECKOrO PeXHMOB MHPOBOIO OKeaHa W aTMoc(epbl Ha M3MEHEHHUS B
MOJISIPHBIX 00macTsix. OOCYKIAr0TCs 3aKOHOMEPHOCTH J0JTOBPEMCHHBIX U3MEHEHUI KOJIMYECTBA OCaaKoB 3a 1979—
2007rr. 1 UX CBSI3b C TEOMArHUTHON aKTHBHOCTBIO.

Problems of primary significance for understanding nature of climate changing in 20 century aridggpal
physical processes responsible for these changadismussed. The possible role of solar activitthenEarth’s cli-
mate changing is considered. Physical mechanismexfdaining the influence of solar activity on wkeer and cli-
mate come to regulation of the energy flux outgdimgn the Earth to space at high latitudes. Thaujiedties of
the response of thermal and dynamic regimes ofodean and atmosphere to changes in polar regians ar
considered. Regularities of long-term variationgimount of atmospheric precipitations over 197972880 well as
their correlations with geomagnetic activity arsoalinder discussion.
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CAMOOPT'AHM3ALIVA 1 HEJIOKAJIBHBIE CBOFICIBA TFEO®OU3NYECKHUX
TYPBYJIEHTHBIX TEHEHUH

C.C. 3nauTHHKEeBHY

XeJIbCUHCKUI YHUBEPCHUTET, OT/IENICHHE aTMOC(EPHBIX HAayK, OuHIsIH IS
Wucruryt ¢pusuku atmochepsl PAH nmenu A.M. ObyxoBa, Mocksa, Poccust
sergej.zilitinkevich@fmi.fi

SELF-ORGANISATION AND NON-LOCAL FEATURES OF GEOPHYSICAL TURBULENT FLOWS
S.S. Zilitinkevich

Division of Atmospheric Sciences, University of kieki, Finland
A.M. Obukhov Institute of Atmospheric Physics, RassAcademy of Sciences, Moscow

CoriacHO KJIacCHUYECKOW mapaaurMe, TypOyJICHTHOEC TEUCHHE PACCMAaTPUBACTCS KaK CYMEPIO3UIUs OPraHU30-
BaHHOTO CPCIHETO JBHKCHUS U XAaOTUYCCKOW TypOYJICHTHOCTH, XapaKTePHU3YIOLICHCS MPSIMbIM KacKaJgoM 3HEPTUH
(oT GosbIINX BUXpEH K MEHBIIMM), @ UHCTPYMEHTAMHU MOJICITUPOBAHUS CIIYKAT TYpOYJIEHTHBIE 3aMbIKaHHsI, OCHO-
BaHHbIE HA KOHIIEMIIMU TPAIMEHTHOrO MEPEHOCA, W JIOKAJIbHBIC 3aKOHBI COMPOTHBICHUS M TEIUIo/MaccooOMeHa.
DTOT TPaJAUIUMOHHBIN MMOAXO]] XOPOUIO pabdoTaeT B MPUMEHCHUH K HEWTPaIbHBIM M CIA00CTpaTH(UIUPOBAHHBIM
TEYSHMSIM, HO TPH OYCHb YCTOWYHMBOW M OCOOCHHO HEYCTOWYMBOW CTpaTU(UKAINU CTAJTKUBACTCS C HEMPEOI0JIN-
MBIMH TPYAHOCTAMU. ['eopu3mdaeckue TeUeHNs, TOABEPKEHHBIE BIMAHUIO CTPATU(HUKAIMH ITIOTHOCTH ¥ BPAILICHHS
3emJH, MOYTH BCETAa BKIIOYAIOT OCOOBIM THIT XaOTHUECKUX IBIKEHUH — ¢ 0OpaTHBIM KackazoMm >Hepruu. [locien-
HHUE MPUBOAAT K CaMOOPTaHMW3AalUU B ()OpME BTOPHUYHBIX HUPKYIIHUH, COCYIIECTBYIOUINX C OOBIYHBIM CPETHIM
TEYEHUEM, U TIOPOKJAIOT HEJIOKAIbHBIE MEXaHU3MBI NIepeHOca SHEPTHH W BemecTBa. [Ipu ycroiumBoii crpatudu-
KaIli¥, THIUYHOW JJs BepxHEeW atMocdepsl, TypOyJIEeHTHOCTh CYIIECTBCHHO B3aWMOJICHCTBYET C BHYTPEHHHUMH
BonmHaMu. OOCYXKIAOTCS MPUMEPhl HEMIPUMEHUMOCTH KJIACCHYCCKOW MapajirMbl, U MPEIIOKCHA albTCPHATUBHAS
napajurma, BKIFOYAroniass oOpaTHBIA Kackaj, OpraHH30BaHHBIC CTPYKTYPBI U B3aMMOJACUCTBHS BOJIH C TypOYJICHT-
HOCTBIO. Ha ee OCHOBe MepecMaTpUBAarOTCs 3aKOHBI TErio/MaccooOMeHa, TypOyJeHTHBIC 3aMbIKAHUs, U APYrue
MPAaKTUYECKUE ACTICKTHI MOJICIIMPOBAHUS T€O(DU3NICCKON TypOYICHTHOCTH.

The classical paradigm of the theory of turbulesteges that turbulent flow can be considered agarposition
of the fully organized mean motion and fully chadtirbulence characterized by the forward energgade. Ac-
cordingly, common tools for modeling geophysicaiwt are: turbulence closures based on the condeguven-
gradient turbulent transport; and essentially loealstance and heat/mass transfer laws. Howavetrangly stable
and especially in unstable stratification they fatgurmountable difficulties. Stratified geophysifi@ws almost
always include a type of chaotic motions charargetiby inverse energy cascade and led to develdpofee|f-
organized, large-scale motions coexisting with usnean flow and causing non-local effects overlabke the
classical theory. In strongly stable stratificattypical of the upper atmosphere, turbulence egdbninteracts with
internal waves. Examples of principal failure oé ttlassical paradigm are demonstrated, and amaiies para-
digm is proposed accounting for organized strustamed wave-turbulence interactions as inherenufeatof geo-
physical flows. The new paradigm serves as a lfasigvision of the currently used heat/mass tramisfws, turbu-
lence closures and other practical aspects of nmagigeophysical turbulence.

ADSPOHOMMUS UCKYCCTBEHHO BOSMYUIEHHBIX ATMOC®EPBI U HOHOC®EPHI 3EMJIN
C.A. Ko3uoB

Wncruryt aunamuku reocdep PAH, Mocksa, Poccnst
S_Kozlov@inbox.ru

AERONOMY OF THE ARTIFICIALLY DISTURBED ATM OSPHERE AND IONOSPHERE
S.I. Kozlov
Institute for Dynamics of Geospheres RAS, Moscoussta

JleTalbHO paccMaTpPUBAIOTCS MPOOIEMBI UCCIISIOBAHMS @3POHOMUN HCKYCCTBEHHO BO3MYIIEHHBIX aTMOC(hepsl 1
norocepsl 3eMiTi. DTO PaCCMOTPEHUE BKITIOYACT:

1) xpaTKuii aHaIM3 BO3IEHCTBHS Pa3IMYHbIX HCTOYHMKOB BO3MYIIEHHUS Ha OKOJIO3EMHYIO CpPELy, KaK CIelralb-
HO CO3JaBae€MBIX IS 3TOH LEIH — MOIIHBIX PaJHOBOJIH, HHXKEKIUK 3apaKEHHBIX 4acTHIl (3JEKTPOHOB, IIa3MbI),
B3pPBIBOB XMMHYCCKHX B3PBIBUATHIX BEIIECTB, BHIOPOCOB XMMHYCCKH AKTHBHBIX BEIICCTB, HCKYCCTBEHHBIX METEO-
POB, Tak 1 00YCJIOBJICHHBIX MHOTOOOpAa3HOW NMPOU3BOACTBEHHON, 00OPOHHON U IPYroil NesITeIbHOCTBIO YeloBeYe-
CTBa — HEIpepbIBHBIX BHIOPOCOB CO,, SACPHBIX B3PHIBOB, 3aIyCKOB PAKET, IMOJICTOB CAMOJICTOB, MHKEKIMU (Ppeo-
HOB, BX0/10M B atMoctepy KA u T. 1.;

2) xnaccuUKanuo adpOHOMHYECKUX 3a7ad HA OCHOBE TAKOTO aHAM3a — <«XOJIOJHAs» Cpela C MOBBIIICHHBIM
YPOBHEM MOHHU3AIUH, CPEla B YCIOBHSX Pa30TrpeBa JIEKTPOHHOTO rasa, cpe/ia B YCIOBUSAX U3MCHCHHS MAJIbIX CO-
CTaBJISIONINX BO3/yXa, CPe/ia B YCIOBUSAX U3MEHEHHS TEMIIEPATYPhI M INTIOTHOCTH BO31IyXa;

3) 06CyKIeHHe OCHOBHBIX OCOOEHHOCTEM MCCIIEOBAHUS; YUET CIEM(UKU BO3IEHCTBHA HCTOYHHKOB, HEPABHO-
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BECHOCTH CpEJIbl, CYIICCTBEHHBIX M3MCHECHUI B XUMHUYCCKOM COCTaBE BO3IyXa, HEOOXOJMMOCTH IIOMCKA HOBBIX pe-
aKIuil ¥ pacCMOTpeHus 3a1a4 kiacca |V ¢ Ipyrux mo3uimii;

4) aHanu3 peleHui psijia 3a/1a4 1Mo a9POHOMHUH, OTHOCSIIIUXCS K Pa3HbIM KJIaccam;

5) ocHOBHBIE BBIBOJIBI U OMPEJIeiicHIEe Hanboiee ePCIEKTUBHBIX HAMPABICHUH HabHEHITHX PaboT.

We consider in detail the up-to-date problems efadkronomy of the artificially disturbed atmosphanel io-
nosphere. The lecture includes:

1) The brief review of impact on the medium frontivas sources, special (powerful radio waves, tjpecof
charged particles (electrons and ions), chemicallosions, release of chemical agents, artificialanes) as well as
from the other human activities (G@mission, nuclear tests, missile launches, chdmétt.);

2) The elaboration of the taxonomy tree for aeroppnoblems — “cold” medium with enhanced ionizafiare-
dium under the electron gas heating, medium urtterariation of the neutral minor constituents, medunder
the change of the neutral temperature and density;

3) The discussion of the main peculiarities in #tedy of aeronomy, how to take into account thdaser
properties of any source of disturbance, nonequilib state of the medium, significant change of aivecom-
position, the requirements for the seeking of tleev rchemical reactions. The analysis of the solufama
number of aeronomy problems is given in detail. fildalize the lecture with the description of the shprom-
ising directions for future work.

HU3KOYACTOTHBIE 3JIEKTPOMAT'HUTHBIE TOJISA B OKOJIO3EMHOM ITPOCTPAHCTBE
A.B. Koaockos, FO.M. SIMnmoJibckuii

Pangunoacrponomuueckuit uHcTUTYT HAH YKpaunsl, XapbkoB, Ykpauna
koloskov@rian.kharkov.ua

LOW-FREQUENCY ELECTROMAGNETIC FIELDSIN THE NEAR-EARTH SPACE
A.V. Koloskov, Yu.M. Yampolsky
Institute of Radio Astronomy NAS of Ukraine, KharkUkraine

B nexnuu npoaHanu3upoBaHBl OCHOBHBIE NPUPOJHBIC M AHTPOIOTEHHBbIE (aKTOphl, (HPOPMHUPYIOIIHE DIIEKTPO-
MarHuTHOE OKpyxeHue 3emin B ynpTpanuskouactotHoM (YHY) u ceepxuuskouacrotaom (CHY) anamazonax. Pac-
CMOTpPEHBI TI00aJIbHBIC 3JIEKTPOMArHUTHBIC pe3oHaHChl mrymaHoBckuit (IIIP) u monochepHsIil anb()BEHOBCKHUA
(UAP). Ipoaemonctpuposana cesi3b YHU-CHY-curaanoB ¢ MUPOBOH IPO30BOW aKTUBHOCTHIO, U OIMKCAH METO[
BOCCTAQHOBJICHUsI aKTUBHOCTH I'PO30BBIX LIEHTPOB 10 JAaHHBIM MOHUTOPHMHIA CUTHANOB B auanazoHe LIIP. M3ydensr
Mopdonoruueckne ocodenHocTu curuanoB AP, nokasana ux cBs3b C JIOKaJIbHBIM 3HAYCHUEM KPUTHUECKOM 4acTo-
TBI HOHOC(EPHI U TIPEIJIOKEHA METOIUKA OTICHKH €€ BEITMYMHBI 110 U3MepeHusIM cobcTBeHHbIX yacToT UAP. Uccie-
noBaHbl ocHOBHBIE HcTouHUKH Y HU-CHY-curHanoB TeXHOTEHHOU TpUpoibl. [IpuBeieHBI pe3ynbTaThl MOHUTOPHH-
ra CUTHAJIOB MPOMBIIIICHHBIX Y9HEProCeTell Ha CBEPXAATbHUX paccTOIHUIX. OOCyKaaeTcss BO3MOKHOCTD HUCIIONB30-
BaHMSA 3TUX JaHHBIX ISl KOHTPOJIS yPOBHS AJIEKTpOMarHuTHoro 3arpsizHenust B CHU-guanasone.

In the lecture the basic natural and anthropodeantors that form the Earth's electromagnetic emvirent in the ultra
low (ULF) and extremely low frequency (ELF) rangee analyzed. The global electromagnetic resonanesesely,
Schumman (SR) and lonospheric Alfven (IAR) are wigred. The relationship between ULF/ELF signats the global
thunderstorm activity is shown, and a techniqueésented for restoration of the thunderstorm cetivity from moni-
toring of SR signals. Morphological features of 1&ignals and their relation to local magnitudehef ¢ritical frequency
of the ionosphere are analyzed. A technique afmesitig the critical frequency of the ionospherarfnmeasured eigen-
frequencies of the IAR is suggested. The main ssu€ ULF/ELF signals of technogenic nature arestigated. Results
of the super-long range monitoring of signals fimswer mains are presented. The possibility of utfiage data to moni-
tor the level of electromagnetic pollution in theFEange is discussed.

BJIMAHUE CO.JIHE‘IHOI/'I AKTUBHOCTHU HA KJINMAT: BO3MOXXHBIE MEXAHU3MBbI
BO3JEUCTBUSA U PE3YJIBTATBI MOJIEJIUPOBAHUSA

HN.N. Moxos, A.B. Enxncees

HuctutyT pusuku atmochep um. A.M. O6yxoa PAH, Mocksa, Poccus
mokhov@ifaran.ru

IMPACT OF SOLAR ACTIVITY ON CLIMATE: POSSIBLE MECHANISMSAND MODELLING RESULTS
I.I. Mokhov, A.V. Eliseev
A.M. Obukhov Institute of Atmospheric Physics RA&pscow, Russia

AHATM3UPYIOTCSI MEXaHU3MBI BO3JICHCTBUS COJHEYHOW aKTHBHOCTH Ha KIMMAT M MX BKJIAJ B KIMMAaTHYECKHE
Bapuanun B mociegHux cronetuax um XX| Beke. [Io coBpeMeHHBIM OIEHKaM, BKJQJ PaIdallMOHHOTO BO3MY-
maroriero Boszeiicteus (PBB) u3-3a MHTErpajbHOrO 110 CHEKTPY HM3MEHEHHUS IOTOKA COJIHEYHON pagualid B
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KIIMMATUYECKHE M3MEHEHUS MOCIEAHUX IECATUIETUNH OTHOCUTENbHO Majl. [IpuBOASTCS OLIEHKM €ro BKJaaa B
kumarudeckue Bapuaimu XX| Beka otHocuTesbHO PBB, CBS3aHHOTO ¢ aHTPOIIOTCHHBIM BO3JICHCTBUEM Ha KIIMMAT.
B psne armMocdepHbIX Moneel yYUTHIBACTCS KOCBEHHBIN MEXaHHM3M KIMMATHYCCKOT'O BO3JCHCTBUS COJIHEYHOMN
AKTUBHOCTH, CBS3aHHBI C BIUSHHEM YJIbTPA(QHOICTOBOTO H3IYYCHUS M TOTOKA JHEPTeTHUCCKUX YAaCTHIl Ha
conepxanne O3 B atmocdepe C pasButueMm coorBercTByromiero PBB. Eme oiuH KOCBEHHBINH MEXaHH3M CBSI3aH C
BO3MOXKHBIM BIMSIHUEM KOCMHUYECKHX JIy4el, MOTOK KOTOPBIX MOJYJIHUPYETCSl COJIHEYHBIM BETPOM, HA UMCIIO sIIEP
KOHJICHCAIUHU B aTMoc(epe U, CIeJOBATEIILHO, HA XapaKTEPUCTHKH 00IaYyHOCTH.

Mechanisms of influence of solar activity on climand their contribution to climate changes dutasg centu-
ries and in the 21st century are analyzed. Accgrttinthe present-day estimates, contribution ofatae forcing
(RF) due to change in total solar irradiance islsfoathe century climate variations of recent ddes. In addition,
estimates of its role in climate changes expecidtie 21st century relative to anthropogenic fagsiare shown. At
present, some atmospheric models implement the anéth related to impacts of ultraviolet radiatiord @&ner-
getic particles on ©in the atmosphere leading to development of tepaetive RF. Another indirect mechanism is
due to possible impact of solar wind-modulated dosiays on the number of cloud condensation nunl¢he at-
mosphere and characteristics of cloudiness.

INIAHETAPHBIE BOJIHBI: PACIIPOCTPAHEHUE
U B3AUMOJEUCTBHUE CO CPEJHUM NIOTOKOM

A.U. Iloropenbuen

Poccwuiickuii rocyiapcTBeHHBIN rUApoMeTeopoornieckuii yausepcuret, Cankr-IletepOypr, Poccus
apogor@rshu.ru

PLANETARY WAVES: PROPAGATION AND INTERACTION WITH A MEAN FLOW
A. Pogor eltsev
Russian State Hydrometeorological University, 8tePsburg, Russia

AHann3 HaONMIONEHWH TOKa3hIBaeT CIJIBHYI0 HM3MECHUYMBOCTH AMIUIUTYZ CTAllMOHAPHBIX IUIAHETAPHBIX BOJH
(CIIB) B Teuenue 3umuux MecsieB B CeepHoM nonymiapuu. C HCIOIb30BaHHEM YHCIEHHON MOJIETH OOIIEl Iup-
KYJSIIAM MCCJICJIOBAaH HEJNIMHEHHBIH OTKIWK cTpaTochepHoi nuHaMuku Ha ycwiaeHue amrumutyn CIIB Ha HuxHE#H
rpanute. [lonydeHHbIe pe3yabTaThl MOKA3bIBAIOT, 9TO HEJIMHEHHBIC B3aUMOICHCTBHUS BOJTHA—BOJHA M BOJIHA — CPEJI-
HUH TOTOK TpuBOIAT K Hackimennio CIIB1 (mmanerapHass BOJMHA C 30HANBHBIM BOJHOBBIM UHCIIOM, PaBHBIM 1).
HanpHeiimee yBennuenune ammointy sl CIIB1 Ha HIDKHEH TpaHHIle MPUBOIMUT K CYIMICCTBEHHOMY U3MCHECHHUIO CPEJI-
HEro TOTOKA B HIDKHEH cTpaTtocdepe, 4To OrpaHHYMBACT BEPTHKAIHHOE IPOHUKHOBCHHUE 3TOW BOJIHBI B CTpaTOChe-
py- B pesynbrare ammutyna CIIB1 B BepxHelt ctparocdepe u Me3ochepe CTAHOBHUTCS Jaxe MEHBIIE IO CpaBHE-
HUIO cO caa0bbiM Bo30OyxaeHueM. AHanmu3 uyBcTBUTenbHOCTH CIIB2 B cTpatocthepe k ycuineHUIo BO3OYKIACHUS Ha
HUKHEH TpaHule MOKa3bIBAET, YTO B 9TOM CIy4yae OTKJIMK SBJISETCS MOYTH JIMHEHHBIM, MO KpalHel mepe, AJs pe-
anpHO HaOmogaeMbix amruutya CIIB2. Kpatko 00Cy)Iar0Tcsl BO3MOKHBIC IPUMEHCHHS MTOJTyYCHHBIX PE3YJIbTATOB
K ITpo0JieMaM BHE3AIMHBIX CTPATOCHEPHBIX MOTEIUIEHUH, cTpaTochepHBIX BACIIMIUISIIIAA U BECEHHEHN MepecTpOiKy.

The analysis of observations shows that thereaistrong variability of stationary planetary wd8®W) am-
plitudes during winter-time in the Northern hemisph Using a numerical model of the general citouta the
nonlinear response of the stratospheric dynamiesitmcrease of the SPW amplitudes at the lowendanry is in-
vestigated. The results obtained show that nonlineae-wave and wave-mean flow interactions leatthéosatura-
tion of the SPW1 (planetary wave with zonal wavenhar one). Further increase of the SPW1 forcirtpaiower
boundary cased a substantial change of the meanirilthe lower stratosphere that limit the vertipahetration of
this wave into the stratosphere. In result the SRAMplitude in the upper stratosphere and mesosjiiez@mes
even smaller in comparison with case of a weakifigtcThe analysis of the SPW2 sensitivity in thatsisphere to
an increase of the lower boundary forcing showsiththis case the response is approximately lia¢deast for the
realistic (observed) SPW2 amplitudes. A possiblgiegation of the results obtained to the problerhthe sudden
stratospheric warmings, stratospheric vacillati@mg spring-time transition is shortly discussed.

COBPEMEHHBIN TEJECKOII
B.I'. Cypaun

Tl'ocynapcrBennslit actpoHomuyeckuii HHCTUTYT uM. I1.K. IlItepubepra, Mocksa, Poccust
vsurdin@gmail.com

MODERN TELESCOPE
V.G. Surdin
Sternberg State Astronomical Institute, Moscow, $Rus

DBOJIIONHNS ACTPOHOMHYECKUX MTPUOOPOB M TEJIECKONA KaK BaYKHEHILET0 M3 HUX M0J00HA BOIIOLUH OHOChEpHI:
3apOAMBIINCH KaK IPOCTEHIINIA YHHUBEPCAIBHBIH HHCTPYMEHT, Teneckon 3a 400 et sBosonMyM MyTHUPOBAT U, pas-
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BUBAACh B PAa3HbIX HAIIPABJICHUAX, HaJI MHOXCCTBO Y3KOCHCHUAJIM3UPOBAHHLIX THIIOB, HACJICHHBLIX Ha PCHICHHUC
paSHOO6paSHLIX 3aa4. HpeCTI/I)K HaIII/IOHaHLHOﬁ ACTPOHOMMUHN HU3MEPACTCH, MPEIKAC BCCTO, KOJIUICCTBOM U KAYCCT-
BOM HUMCIOIUXCA Yy CTPAHbI TCJICCKOIIOB. HeCMOTpH Ha pa3BUTHUC METOJOB KOMIBIOTECPHOTO MOACIUPOBAHUA U KOM-
MYHUKaluH (BI/IpTyaHLHI)Ie TCIJICCKOIIBI U T. H.), 0e3 apccHajia COBPEMCHHBIX TCJICCKOIIOB, YCTAHOBJICHHBIX B JIYUIINX
MecTax 3eMIId M Ha Op6I/IT€, nmobas HallMOHaJIbHAs1 aCTPOHOMUS 06pequa Ha Hp03${6aHI/Ie. B JO0KJIanc cAciaHn 0630p
NonyJdaiuun TEJICCKOIIOB U HAMCUYCHBI HAIIPpABJICHUS UX SBOJIOHU B OmKauime roasbl.

BbICOKOTOYHBIE CHEKTPOIIOJIAPUMETPUYECKHUE U3MEPEHUS
COJIHEYHbIX OBPA3OBAHUU HA BCBT

H.M. ®upcrosa, B.U. Iloasikos

HuctutyT comueuno-3emuoin gusuku CO PAH, Upkytck, Poccust
polyak@iszf.irk.ru

HIGH-ACCURACY SPECTROPOLARIMETRIC MEASURING OF SOLAR FORMATIONS
AT LARGE SOLAR VACUUM TELESCOPE

N.M. Firstova, V.l. Polyakov
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

Jlekumsi moCBSIIIEHa OMHMCAHMIO CIICKTPONOIIPUMETPHUYECKUX HAOJIIOAeHNH Ha BOJIbIIOM CONHEYHOM BakyyM-
oM Teseckore (BCBT). Paspemiaromas criocobHocTh criekrporpadga 600000—70000@ pabGoumx mopsiakax cOOT-
BETCTBYET KPUTEPHUIO BBICOKOIUCIIEPCHOHHBIX clieKTporpados. Kommieke Teneckon—cnekTporpad uMeeT TeOpeTH-
YEeCKOE MPOCTPAHCTBEHHOE pasperienue Boie 0.4", 4To Mo3BOJISIET UCIIOIBb30BATh €T0 IS HAOIIOICHHA COTHEYHBIX
TOHKOCTPYKTYPHBIX 00pa3oBaHuil. Peructpariust CHeKTpOB MPOU3BOIUTCS OJHOBPEMEHHO C MOIYICHHEM MOHOXPO-
Matudeckoro n3oopaxenus Comnna B imanyd Ha ¢ momomnsio [13C-kamep.

Ha BCBT ¢ moMoIipio CieKTPOIOIIPUMETPUIECKUX HAOIIOICHUI TIPOBOIUTCS HCCIIE0BaHNE CIToco0a HarpeBna
XpoMocgepsl BO BpeMsI COJTHEUHBIX BCIIBIIIEK C IENBI0 TIOHMMaHMsI MEXaHH3Ma Tepeady dJHEpTrHuH B XpoMocdepy
13 KOPOHBI, TJIE PACIIOJIOKEH UCTOYHHUK SHEPTHY BO BPEMsI BCTIBIIIIKH, ¥ POJIM YCKOPEHHBIX YacTHIl B 3TOM IIPOIIECCe.

Ocnamenne bCBT noBoii kpynHoradaputHoit [13C-kamepoli, TO3BOJISIONIEH HCIIONB30BAaTh BTOPOE KaMepHOE
3epKajio Uil pabOTHl B JIByX CHEKTPAJIBbHBIX 00JACTSX, JaeT BO3MOXKHOCTH OHOBPEMEHHO MOJydYaTh IapaMeTphl
Crokca Ha JBYX YPOBHSIX COJIHEUHOH aTMoc(epsl, T. €. OJHOBPEMEHHO HCCIICOBATh M3JIydeHHE M MOJLSIPH3ALNI0
CHEKTPAJbHBIX JIMHUH B XpoMocdepe BO BpeMsl BCIBIIIKH 1 TIOBEJJCHUE MarHUTHBIX ToJiei B hoTocdepe.

BBICOKOTOYHBIE MOHOTOHHBIE CXEMBI U1 YPABHEHUW IT'MITEPEOJIMYECKOTI'O TUIIA
N HEKOTOPBIE UX ITPHJIOKEHHUA

12A.C. Xon0108B

! WHctuTyT aBToMaTH3armu npoektupoBanus PAH, Mocksa, Poccust
MockoBckuii (u3MKO-TeXHUYEeCKUI MHCTUTYT, Mocksa, Poccust

HIGH-PRECISION MONOTONIC SCHEMES FOR HYPERBOLIC TYPE EQUATIONS
AND SOME APPLICATIONSOF THEM

12p.S. K holodov

Yinstitute of Computer Aided Design RAS, Moscow, &as
“Moscow Institute of Physics and Technology, MoscBwssia

B nokiajie Ha OCHOBE aHAIM3a Pa3HOCTHBIX CXEM B IMPOCTPAHCTBAX HEOMPEAEICHHbIX K03()(HUINEHTOB U CETOY-
HBIX (DYHKLUI 111 ypaBHEHU I THUIIEpOOIMIEeCKOr0 THIIA PACCMATPHUBAIOTCS PA3HOCTHBIE CXEMBbI, 00JIaIaI0IINe CBOM-
cTBaMU MOHOTOHHOCTH 110 ®puapuxcy, loxynosy, Xapreny (TVD-cxemsr) u Ban Jlupy.

Panee chopmynipoBaHHbIE IS SIBHBIX JABYXCIIOMHBIX PA3HOCTHBIX CXEM H IIHPOKO PACIIPOCTPAHEHHBIE PH YHCIICH-
HOM pelICHUH YpaBHEHUH TUIIEPOOIMUECKOTO TUITA KpUTepHUH MOHOTOHHOCTH ['otyHoBa, TVD—XapTteHa, XxapakTepucTH-
yeckuii (Ban JIupa) 0600IIeHBI HA CTy4ail MHOTOCIIOMHBIX, B TOM YKCJIC HESIBHBIX CETOYHBIX IAOIOHOB.

Ha ocHOBe aHanM3a pa3HOCTHBIX CXEM B IMPOCTPAHCTBE CETOYHBIX (PYHKIUI U XapaKTEPUCTHUCCKOTO KPUTEPHUS
MOHOTOHHOCTH TIPE/JIaracTCs YHUBEPCANBHBIA aJlTOPUTM MOCTPOCHHS HEITMHEWHBIX, MOHOTOHHBIX MPH HPOU3BOJIb-
HOM BHJIC UCKOMOTO PCIICHHS CXEM BBICOKOTO MOPSJKA anmpoKCUMAIMH. [IpeinokeH psii HOBBIX MOHOTOHHBIX
Pa3HOCTHBIX cxeM 4-3 mopsijika amipoKCUMAIIMK Ha TPEXCIOWHOM KOMIIAKTHOM CETOYHOM Ia0JIOHE W Ha HEPACIIH-
PAIOMIMXCS (TPEXTOUEUHBIX) CETOUHBIX MAGIOHAX JUIsL TPOIOJDKEHHOM CUCTEMBI, YTO MO3BOJISIET 00ECIICUYUTh MOHO-
TOHHOCTb Pa3HOCTHBIX CXEM KaK Uil HCKOMO# (DYHKIMH, TaK U JJISI €€ IPOU3BOAHBIX.

[TpuBoAsITCS pe3yibTaThl TECTUPOBAHHS NPEIOKEHHBIX PA3HOCTHBIX CXEM U PEILCHUS psijia MPUKIIaJHbIX 3a/1ad,
pPaccMaTpUBAIOTCSl HEKOTOPbIE BOMPOCHI 00OOIIEHHUS TPEUIaraeMbIX MOHOTOHHBIX CXEM Ha Cilydail MHOTOMEPHBIX
THIEPOOINUECKUX CUCTEM YPABHEHHH.
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YTO TAKOE KOCMUYECKAS TEMHAS QHEPTUA?
A.Jl. YepHun

Tl'ocynapcrBenHblit actpoHoMuueckuit MHCTUTYT uM. I1.K. IlItepubepra
arthur.chernin@gmail.com

WHAT COSMIC DARK ENERGY IS?
A.D. Chernin
Sternberg State Astronomical Institute, Moscow,dRus

TemHast SHEPTrHs OTKPHITa B aCTPOHOMUYECKHAX HAONFOCHUIX HA MPEACIHHO OOJBIIUX PACCTOSHHUAX BOIU3U TO-
pu3oHTa Mupa. Ho OHa MpHCYTCTBYET BCIOY B MPOCTPAHCTBE, U B HEE MOTPY>KEHBI BCE Tela MPUPoAbL. TeMHas SHeprus
CO3/1aCT BCEMUPHOE aHTUTATOTCHHUE. OHA 3aCTaBIISICT MOTPYKEHHBIC B HEE TeJla OTTAJIKMBATHCS IPYT OT Apyra. [Ipu stom
OKa3bIBACTCS, YTO BCCMUPHOE AaHTUTATOTCHUE CHJIBHEE BCEMHUPHOIO TATOTCHHUS B MaciiTabe Bcell BeeneHHoW. AHTHTSTO-
TCHUE TEMHOM SHEPTUH NIPEOOIAIacT HAJl TATOTCHUEM OOBIYHOTO BEIIIECTBA TAKXKE U HA JIOKAJIBHBIX PACCTOSHUSIX B OJIH3-
KUX OKPeCTHOCTsX Hamiel ['amaktiku. Ou3ndeckas Ipupoa U MUKPOCKOIIMYECKAsT CTPYKTYpa TEMHOW DHEPTUH HEH3-
BECTHBI —3TO OJIHA M3 CAMBIX OCTPBIX MPOOIeM PyHIaMEHTATLHON (DU3UKH U aCTPOHOMHUH.

OINTUYECKHUE UCCJEIOBAHUA PEHTTEHOBCKHX JIBOMHBIX CUCTEM
AM. Yepenamyk
TocymapcTBenHbIi actpoHoMudeckuid HHCTHTYT uM. [L.K.IlITepadepra, Mocksa
OPTICAL INVESTIGATIONSINTO X-RAY BINARY SYSTEMS
A.M. Cherepashchuk

Sternberg State Astronomical Institute, Moscow,dRus

OnTHYecKre HCCIICOBAHUS PEHTICHOBCKHUX IBOWHBIX CHCTEM BAXKHBI JUJIs OIMPEICIICHUS MacC YCPHBIX JBIP.
PeHTreHoBCKast [BOIHAS CHCTEMa COCTOUT U3 HOPMAILHOW ONTHYECKOH 3BE3/bI U PEIATUBUCTCKOTO 00BEKTa — HEH-
TPOHHOM 3BE3/bI WM YEPHOU JBIPHI, — HAXOIAIIETOCS B PEKUME aKKPEIIUH BEUIECTBA, TTOCTABISAEMOTO ONITUIECKUM
CITyTHUKOM. PeHTTreHOBCKHE HAONIOACHHUS ¢ KOCMHUYECKUX aIllapaToB U Ha3eMHbBIE ONTHYECKUE HAOJIONEHUS PEHT-
TEHOBCKHUX JBOWHBIX CHCTEM TPEKPACHO JOIMOJHSIOT APYT Apyra. PEeHTreHoBCkre HaOII0IEHUS TIO3BOJISIOT Je/IaTh
KaueCTBEHHBIN BHIBOJI O HAJMYUHU PEISATUBUCTCKOTO OOBEKTa B CHCTEME M IO OBICTPOH MEPEMEHHOCTH PEHTTEHOB-
CKOT0 MOTOKa Ha BpemeHax g0 107 3 CEKYHJIbI OIICHUBATh €r0 XapaKTepHBIE pa3Mepbl, KOTOPhIC HE MPEBBIMAIOT HE-
CKOJIBKUX COTEH KHUJIOMETpOB. B TO ke Bpems, onTuieckre HaOMIOACHMS TMO3BOJSIOT M3y4aTh JBYWIKEHHE ONTHYE-
CKOM 3BE3JbI M, UCIOJIb3Ys 3BE3y KaK MPOOHOE TEJO, OMPEACTATh MACCy PESTHBUACTCKOro o0bekTa. Eciam macca
KOMITAaKTHOTO PEHTTEHOBCKOTO MCTOYHHKA MpEBBINIaeT 3Mg (aOCOMIOTHBIN BEPXHUUN Mpenes sk MacChl HEHUTPOH-
HOWU 3Be3/1bl, npejcka3biBaeMbiii OTO DiiHinTelHa), 5TOT 0OBEKT MOXKET CUMTATHCS KaHIUIATOM B YepHbIE JbIPhI. K
HACTOSIIEMY BPEMCHHU Pa3BUTHI HAJIC)KHBIC METOJIbI ONPEACICHHUS MaCC PEISITUBUCTCKIUX OOBEKTOB B IBOMHBIX CHC-
TeMaX, YYUTHIBAIOIIUE MPWIMBHO-BPAINATEIHFHYIO Ne(OPMAIMI0 ONTHYCCKON 3BE3JIbI, €€ MPOTPEB PEHTTCHOBCKUM
M3ITydEeHUEM aKKPEIUPYIOUIETO PEATUBUCTCKOTO O0BEKTA, a TaKKe HaJMUHWe BOKPYT TMOCIEIHETO aKKPEIIMOHHOTO
Jucka. Msmepensl Macchl 26 yepHbIX AbIp U 60 HEUTPOHHBIX 3Be31. Macchl 60 HEHTPOHHBIX 3Be31 (PEHTIEHOBCKHUX
U PajMoIyJIbCapoB, a TAKIKE PEHTTEHOBCKHX 0apcTepoB 1-ro THIa) He MPeBHIMAIT 3Mg B MOJHOM COIJIACHH C
OTO. B 10 ke BpeMs1, HM OJMH U3 26 KaHAUIaTOB B YepHbIe AbIpsl (M>3M) He MOKa3hIBAET MIPU3HAKOB PEHTIE-
HOBCKOTO ITyJIbCapa, paJuoIyJibcapa UM PEHTTEHOBCKOro OapcTepa 1-ro Tuma Taxke B moHOM cortacuu ¢ OTO.

OO6cyxaarTcs MpooOJeMbl AeMorpaduu YepHBIX JBIP 3BE3THBIX MACC. UX POXKICHHE, POCT U CBSA3b C IPYTHMHU
00BbekTaMu BeeneHHON — 3Be31aMu, 3BE3HBIME CKOIUICHUSIMH U TajgakTHKaMu. OOCYKITA0TCS TaKKE BO3MOKHOCTH
MPOBEPKH PA3IUYHBIX TCOPUl IPABUTALINY 110 HAOIIOJAEMOMY PaCHpPEACICHHUIO MACcC 3BE3IHBIX YCPHBIX JIBIP.

ITPOBJIEMA ACTEPOUJTHO-KOMETHOM ONMTACHOCTH: PABOTA JIJIS1 YYEHBIX!
Bb.M. lllycroB

WuctutyT actponomun PAH, Mocksa, Poccust
bshustov@inasan.ru

THE PROBLEM OF ASTEROID-COMET RISK: JOB FOR SCIENTISTS!
B.M. Shustov
Institute of Astronomy RAS, Moscow, Russia

Acrtepounto-kometHas onacHocTh (AKO), T. e. yrposa crojkHOBeHHs 3emMin ¢ ManbiMu Teidamu COTHEYHON
CHCTEMBI, —BeCbMa cepbe3Hast pobiieMa, 1 He ToibKo HayuHas. Ha pyOexxe 2010 n 2110 BekoB npou3olia cye-
CTBEHHasl IepeolieHka ee 3HaunMoctH. [lonroe Bpemst AKO Oblia npeaMeToM M3ydeHHs JUIsl y3KOTro Kpyra clieiua-

9
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JIUCTOB, HO TEMEPh OHA OCO3HAETCS ropas3io Oojee MIMPOKO KaK KOMIUICKCHAs TIo0aibHas mpo0jeMa, CTosIas 1e-
pen uenoBedyecTBOM. [IprumHa Takoro JpaMaTHYECKOr0 M3MEHEHHsI COCTOUT B TOM, UYTO HAKOMUJIACh HEKOTOpas
KpUTHYECKas Macca (yHIaMCHTAIBHBIX 3HAHUI 0 HaceaeHHOCTH COTHEUHOW CUCTEMbI MaJIbIMHU TEJIaMH, O JTHHAMU-
YECKON M (PM3UYECKON IBOJIOIMH STOTO HACEICHHUS, B YACTHOCTH, O MEXaHH3MAaX IOMOTHCHHUS MOMYJISIIMHA OMAaCHBIX
TeJl, YaCTOTE CTOJKHOBEHHI MAJIbIX TEJI C IIAHETAMHM, B OCOOEHHOCTH ¢ 3eMIIeii, BO3MOKHEIX ITOCIIEACTBUSAX CTOIKHO-
BCHHH U T. JI. ACTPOHOMUS — KITFOUEBasi HayKa JJIsl PELICHHUS TTI00abHON MPO0IeMbl aCTEPOHTHO-KOMETHON OMacHoO-
CTH, PEATbHOCTh KOTOPOH YK€ HE MOKET BbI3bIBATh COMHEHUU. DTO, KOHEUHO, HE OCHOBHOI apryMeHT B IOJIb3Y
Pa3BUTHUS ACTPOHOMHUYECKUX MCCIIEIOBAHUN M MOAJICPKKH PACTIPOCTPAHEHHSI aCTPOHOMHYECKUAX 3HAHUHA B O0IIeCT-
B€, HO OH BEChMa KOHKPETHBIM.

ITo cBoeti cytn ipobsiemMa AKO sBisieTcs KOMIUIEKCHON. BBIIEISIOT Clieyoe OCHOBHBIE COCTABIISIONIHE:

* oOHapyxeHHe (BBISBIEHHE) BCEX ONACHBIX TEJ U ONPEICIICHHS MX CBOWCTB;

* MPOTHBOJACWCTBHE U YMEHBIIIEHUE yIIepOa;

* KOoOIepanys B MoaxoJie K rinodanpHoi npobaeme AKO.

KomruiekcHOCTh TpoOIeMBbl PE/IoiaraeT KOMIUICKCHBIN JKe MOJXOM K €€ PCLICHHIO, 3aTParuBarolluii BHEIII-
HIOIO ¥ BHYTPEHHIOIO MOJIUTUKY, TEXHOJIOTHIO B IIMPOKOM CMBICJIE 3TOTO CJIOBA, B TOM YHCJIE U BOGHHOTO IPUMEHE-
HUs, COLIMAIBHYIO cepy, HAyKy, — B 00IIeM, MHOTUE KOMIIOHEHTHI YeJI0BEYeCKOl uBmn3anud. OcoOEHHO BelrKa
POJIb M OTBETCTBEHHOCTh (DYHIAMEHTAIBLHON HAYKH, MIPEXKIC BCETO ACTPOHOMHH U re0()HU3HKH.

OcHOBHas IIeNTb ATOH JISKIIMU — paccKas3aTh, 4To Aenaercs B Poccun s pemenus npodnemsr AKO. Pacemotpe-
Hbl HAyYHBIE, TEXHUYECKHE M OYCHb KPATKO IMOJIUTUICCKHE aCTEeKThI MpobieMbl. OTHCcaH MPOEKT KOMIUIEKCHON
MIPOrPaMMBI TIPOTHBOJACHCTBHSI KOCMUYECKUM YIrpo3aM, pa3padbaThiBacMbIl B HAIlIEH CTpaHe ¢ aKTUBHBIM y4aCTHEM
aCTPOHOMOB U T€0(HM3HUKOB PsZla HAYIHBIX YIPEKIECHUH.

HAIIA TAJTAKTHKA: TIPOLVIOE, HACTOSAIIEE, BYAYIIEE
B.M. IllycroB

Wnctutyt actponomuu PAH, Mocksa, Poccus
bshustov@inasan.ru

THE GALAXY: PAST, PRESENT AND FUTURE
B.M. Shustov

Institute of Astronomy RAS, Moscow, Russia

B acTpoHoMuYeckoM iaHe W Halry [ aJakTUKy, U APYTUe TATAaKTHKA MOXKHO CUYUTATh HEOOBITHBIM «BCEM>», TO-
CKOJIPKY B OTHX THTAHTCKUX MPHUPOIHBIX JIAOOPATOPUSAX MBI CTATKUBAEMCS MPAKTUIECKH C JIFOOBIMU H3BECTHBIMH
TporeccaMyu M 00bEKTaMH 32 UCKITIOUCHUEM TIPHUCYIINX CaMbIM PaHHUM CTaausaM pa3Buths Beenennoii. bosee toro,
n3MepeHusi PYHKIMH CBETUMOCTH TaJlaKTUK B CKOIUICHUSAX MOKA3bIBAIOT, YTO B TaJaKTUKaX, MOJOOHBIX MiieuHOMY
ITyTtH, comepkutcs OOJBIIAs YacTh CBETAIIETOCS BelIecTBa BO BceneHHON. DTO mgaeT OCHOBaHHWS IoJlarath, 4TO
CICTaHHBIC TS HalleH ["aJaKTHKU BBIBOJBI MOXXHO OTHECTH KO BCEM «HOPMAIIEHBIM> TaTIAKTUKAM, T. €. K OOJBIIOH
YacTH BUIUMOTO BellecTBa BO BeeneHHol. JKemaHue moyduTh CBI3HOE U BO3MOXKHO OO0Jiee MOJHOE YKU3HEOIHCA-
HUE TaIaKTHK Pean3yeTcs B (hopMe TCOPHA TaJaKTHICCKON 3BOIOLNH.

[Toka uTo BceoOBEMITIOMIAs TCOPHsI 0Opa30BaHUs U 3BONONHHU [ amakTuku He co3naHa. OOBIYHO PacCMATPUBAIOT
OTJICNIEHBIC YBOJIIOIMOHHBIC ACIIEKThI, MPEKIC BCErO OCHOBHBIC: TUHAMHYCCKUI M XUMHYCCKHA. XOTsS MOXXHO TOBO-
PHTh U O CBSI3aHHBIX (BTOPHUYHBIX) BUIAX YBOIOIUOHHBIX MOJIENEH: MOP(OIOrHYECKOM, IIBETOBOM H T. 1.

B aT0li 00mIel JieKIuH TpeXke BCEro paccKa3blBaeTCs O TOM, YTO Takoe Halla ['ajJakTuKa 1Mo COBPEMEHHBIM
npeacrasiaeHusM. OCHOBHOE BHHMAHHUE YIIEICHO €€ <OKH3HEHHOMY MyTH». JIJIs 3TOro JaHO OMHMCAaHHEe MOIXOIO0B K
MOJICITUPOBAHHUIO 3BOJIIOIIUHN TAIAKTHK, a 3aTeM C TTIOMOIIHIO BHIOPAaHHOTO KOHKPETHOTO METOJa OTMCaHa YBOJTIOIHS
Hamiel ["aJakTHKY, HAYMHASI OT CaMbIX paHHUX (a3 M KOHYAsi OUeHb JaJICKUM OyIayniuM, koraa ["amakTuka yxe re-
pecta”eT ObITh 000COOIEHHBIM 3BE3HBIM OCTpoBOM BceenmenHoi. [Tockosbky Ha TeMy acTpodu3ndeckoro Oymayre-
ro paboT Majio ¥ OHM HAYaJId TOSBISATHCS JIUIIb B MTOCIEAHUE TOABI, HAM Ka)KETCS €CTECTBEHHBIM OIEPEThCs Ha pe-
3yJbTaThl HCCIEAOBaHUM, MPOBEACHHBIX HaMu B HCcTUTYTE actponomuu PAH.
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