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The present volume includes papers presented attdraational scientific-technical confereri@essing prob-
lems of Hydrometeorology and Ecology’on the following acute problems for the CaucasusBlack Sea:

Water resources, their forecast and management;

Impact of environmental pollution on natural ecasgss, chemical composition of the atmosphere and
hydrosphere;

Trends of climate change and their influence onnahiecosystems;

Mathematical modeling of atmospheric processes;

Construction Climatology, Engineering Hydrology;

The Caucasus glaciers investigation using sateléita;

Renewable energy resources at the territory of @a&por

Hazardous hydrometeorological events in the SG@atlcasus;

Scientific cooperation.

N
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The volume is intended for experts working in diéfiet branches of geophysical, geographical encdgmall sci-
ences, magistrates and doctorates.

B Hacrosimmii cOOpPHUK BOILLIM MaTepUalibl, MpeAcTaBIeHHbIE Ha MeXIyHapOIHON HayYHO-TEXHHUECKON KOH]e-
peHLIUN «AKTyajbHble NPO0JeMbl THIPOMETEOPOJIOTHH U 3KOJOIMHU», IOCBSLICHHbBIE CIECAYIOIINUM aKTyaJbHbIM
Bonpocam Juist pernoHoB KaBkasza u YUepHoro mopsi:

Bonanslie pecypcrl, MX IPOTHO3BI U YIIPaBIECHHUE;

BrusiHue 3arps3HEeHHsT OKpYy)Karoliel Cpelsl Ha MPUPOIHBIE SKOCHCTEMbI, XUMHUUECKUHA COCTaB aTMO-
cdepsl u ruIpochepHl,

TenneHuM U3MEHEHNS KIMMAaTa ¥ UX BIHASHUE HA IPUPOIHBIE SKOCHCTEMBI;

MaremaTnueckoe MOIETHPOBaHNE aTMOC(HEPHBIX MPOIECCOB,;

CrpouTtenbHas KIMMATOJIOTHS, MHKEHEPHAs THAPOJIOTHS,

Uccnenoanue neannkoB KaBkasa 1o JaHHBIM CIIyTHUKOBOM MH(OpMAaLNY;

Bo3o0HOBIsIEMBIC HEPTOPECYPCHI HA TeppuTopuu I py3um;

OnacHsle rugpomMeTeoposiorndeckue asaeHus Ha FOxxnom Kaskasze;

Hayunoe cotpynHudecTso.
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COopHHK MpeaHa3Ha4YeH ISl YYCHBIX W CIICIIHAIMCTOB, PAbOTAIONINX B Pa3IMYHBIX O0JACTIX TeOU3HIECKHX, I'eo-
rpau4ecKuX 1 SKOJIOTHUECKUX HAYK, MATUCTPAHTOB U JIOKTOPAHTOB.
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NUMERICAL MODELING OF OROGRAPHICALLY DISTURBED AIR  FLOW IN THE TROPO-
SPHERE IN CONDITIONS OF NONSTATIONARITY OF LARGE — SCALE BACKGROUND
PROCESSES

D.Demetrashvili, T.Davitashvili
Institute of Hydrometeorology at the Georgian TaecahUniversity

The formation of weather on the territory of Gearg the result of joint action of large-scale gytmand local
processes. The classification of basic synopticgsses developed above the territory of Georgiechachcter of the
weather caused by these processes are well inaesti@py the Georgian meteorologists [1, 2]. Amdmg lbcal fac-
tors the complex relief of Georgia, which esselytideforms air flow of synoptic scales, is very iobgnt for spatial-
temporal distribution of meteorological fields. @ty, the question arises as to how the meso-dtaleover the
complex terrain responds to the variability of kuggale processes. The theoretical investigatighisfproblem was
partially performed in [3, 4] in the framework dfet 2-D hydrostatic model. The main goal of thisgyap to describe
briefly some results of numerical experiments onuation of meso-scale air flow over the complexa (in case
of both the model and real relief of Georgia) imditions of nonstationarity of large-scale backgrysynoptic) flow
on the basis of a 3-D hydrostatic meso-scale nwalemodel [5].

In case of simulation of air flow over the isolatdustacle with height 1 km and diameter 150 km oredical in
the troposphere 21 levels were taken with 46 g points and grid step 10 km. The time step Wds= 60 s. In

the numerical experiments with taken into consitiemathe real relief Caucasus the solution domidth horizontal
sizes 830 x 690 km was covered with a grid haviddeSels on a vertical and 84 x 70 points on eamizbns. The
other parameters were the same as in the prevases c

In the numerical experiments the uniformignabed background flow was directed along the axilt arose at t
= 0 and within two hours reached 12 m/s. After1G=h it was transformed during 12 hours and obthiopposite
direction with speed U = -12 m/s.

Fig.1, which illustrates transformation of a ditked air flow in the vertical section zx passingtigh the centre
of the obstacle under the nonstationary backgrdlavgd showed that during decreasing of speed efldackground
flow the meso-scale wave flow over the obstacledostability, its amplitudes gradually grow anchéfarm in the
vortical movement. Under influence of occurrencd amplification of the background opposite curriat disorder
meso-scale movement becomes ordered again andhtcofran opposite direction over the obstacle redgally

formed (Figld).

@ t=10h (b) t=14h

50 x10km

Fig. 1. Transformation of the meso-scale flow in th vertical section.
(a)-10 h, (b)- 14 h, (c) =17 h, (d)—24 h.

In Fig. 2 the disturbed flows above the Caucasuseight z = 200 m (above the Black Sea level) hosva at
t=10h and t=16h, when the western background flansformed into the eastern flowbove the Kolchis lowland

14
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and the east part of the Black Sea tendency adrgéion of vortical formation is clearly observ@gdg.2b). Similarly
to the isolated obstacle there is interesting phemon, when the disturbed meso-scale currentseixighat case,
when the background current is absent (Fig. 2b).

(@ (b)
Western background flow, z=200m, t= 10 1 U=0, z=200m.t=16h

x10 km [ m/s
60 _ 26

50+
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Fig.2. Simulated current field above the Caucasuslief on
z = 200 m at following time moments: (a) — 10 h, Jb- 16 h
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NUMERICAL MODELING OF OROGRAPHICALLY DISTURBED AIR  FLOW IN THE TROPOSPHERE IN CON-
DITIONS OF NONSTATIONARITY OF LARGE —-SCALE BACKGRO UND PROCESSES D.Demetrashvili, T.Davita-
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The structure of meso-scale air flow in the trof@sp over the isolated model obstacle and realfrefiCaucasus is investigated
in conditions of nonstationarity of background wstdibed flow on the base of the 3-D hydrostatic etical model. Calculations
have shown that the non-stationary character ofutttisturbed air flow can considerably change thecture of air flow above
the mountain relief.

YK 551.558.21:551.511.32

YUCJIEHHOE MOAEJIUPOBAHUE OPOI'PAOGHUYECKHU BOSMYIIEHHOI'O BO3AYHIHOI'O IIOTOKA B TPO-
MNOC®EPE B YCJOBHUSAX HECTAIUOHAPHOCTU KPYITHOMACHTABHBIX ®OHOBBIX IMPOLIECCOB/ [.
HemerpamBunu, T.Japuramsunn/ C6. Tpynos Uuctutyra I'apomereoposoruu ['pysunckoro TexHuueckoro YHHBEpCHTETA. -
2013.9.119.€.14-16 -Anrun., Pes. I'py3., Anru., Pyc.

Ha ocHoBe 3-x MepHOIi r'HIpOCTaTUUECKON YUCICHHON MOJAEIH UCCIIELYeTCs CTPYKTYpa ME30MacIITaOHOTO BO3/YLITHOTO TEUCHHUS
B Tpomocdepe B yCIOBHAX HECTAIMOHAPHOCTH (POHOBOTO HEBO3MYIIEHHOTO IOTOKA B CIydac M30JIMPOBAHHOTO MOJEIBHOTO TIpe-
ISTCTBHUA M peanbHOro penbeda KaBkaza. PacueTsl mokas3anu, 4YTo HECTAIMOHAPHOCTH HEBO3MYIIEHHOTO BO3AYIIHOTO MOTOKA
MOXET 3HAYUTEIHHO N3MEHUTh CTPYKTYPY BO3AYIIHOTO MOTOKA HAJ TOPHBIM pelbe(oMm.
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UDC 551.509

STUDY OF SOME LOCAL ATMOSPHERIC “PHENOMENAL” EVENTS BY HYDROTHERMODYNAMIC
APPROACH / Z.Khvedelidze, T.Davitashvili, |.Samkharadze / fisactions of the Institute of Hydrometeorology, ém
Technical University-2013. -V.119. -pp.17-21 -Georg.; Summ. Georg., Eng., Russ.

In the Earth atmosphere there are often observeepadodical, non-ordinary air phenomenal eventsctvlare accompanying
with material and even human damage. Such kind sithere phenomenal events may be: powerful windexpstrong local mi-
cro-orographic winds, different arising air cureim the atmosphere lower boundary layer and cotigtdominated some re-
gional geophysical “phenomenal” events. Over thettey of Georgia such kind of “phenomenal” evemt® observed over
David Gareji depression and Surrami mountain platéathe present article on the bases of the higdrmmodynamic laws above
mentioned phenomena is investigated. Namely it pvased that pressure in the wind vortex is arigingportionally with relief
altitude and enlarged with augmentation of the angétween wind vortex axes and vertical directidso it was obtained that
vertical component of the wind vortex was arisinghvaltitude and it has exponential character. @eth results are new and
have as theoretical as well practical values.

VK 551.509AA

M3YYEHUE HEKOTOPBIX JIOKAJIBHBIX ATMOC®EPHBIX “®EHOMEHAJIBHBIX” ABJEHHUH C TOMO-
b0 METOAAMU T'HJAPOTEPMOJUHAMMKW/ 3. Xsenenunze, T. dauramsuu, . Camxapanze/ C6. Tpynos UncTu-
Tyta I'mapomereoponoruu I'pysurckoro Texandeckoro Yuusepeutera.-2013.7.119.€.17-211py3., Pes. I'pys., Auri., Pyc.

B atmocdepe 3emin 4acTo HaOMIOAAIOTCS HENEPHOAUYECKHE, HECOPAUHAPHBIE SIBJICHHS, KOTOPBIE COIPOBOXKAAIOTCS ¢ MaTepHallb-
HBIMHU U JIaXKe 4eJIOBEYeCKHMH kepTBaMu. CpelH TaKuX SBICHUH MOXKHO MEPEYHCINTh. MOIIHbIE aTMOC(EpHbIE BUXPH, JIOKAJIb-
HbIe MHUKpOpelibe(hHbIe BETPbI, BOCXOAIINE MTOTOKH, UMEIOIIME PA3IMYHYI0 NIPUPOAY 3apOXKACHHS M IIOCTOSHHO ICHCTBYIOIINE
reoduznueckue “GpeHoMeHbl” CBOMCTBEHHBIE I JaHHOTO perroHa. Takue “¢deHomensl” Ha Tepputopuil ['py3un MoxkHO HabIIO-
nate Haj BraauHou JaBun Iapemxn n Cypamu miockoropseM. B Hacrosimieil crarbe METOJaMU THIPOTEPMOJMHAMUKH JaeTCs
00BSCHEHUE MPOUCXOKACHHUIO TaKUX SBICHUH. A UIMEHHO OBLIO JI0KAa3aHO, YTO JAaBJICHHE B IOJIC BUXPs BETPa PACTET IPOIOPIHO-
HaJIbHO BBICOTE penbeda U 10 YBEJIIMYEHHIO YIJISl MEXKIy OChIO BPaIlleHHs IOTOKA M BEPTUKAILHOTO HanpasieHus. Takke momyde-
HO, YTO BEPTHKaJIbHAsl COCTABIIAIONIAas BUXPSI CKOPOCTH BETpa pacTeT SKCIOHEHIMAIbHO 1Mo BbIcoTe. Ilpemaraemslii moaxon u
MOJyYCHHBIE PE3yJIbTaThbl UMEIOT HOBU3HY U MPECTABIISIOT KaK TEOPETHYECKYIO TaK U MPAKTUYECKYIO IIEHHOCTb.
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IUKJIOHbI U AHTHLIUKJIOHBI
B YEPHOMOPCKO-CPEAU3EMHOMOPCKOM PEI'MOHE

basakuna T.M., Bockpecenckas E.H., Kosanenko O.10., Macmosa B.H.
Mopckoii ruapodusmueckuit uHCTUTYT HAH Ykpannsl, CeBacTOnob

Beenenne. BaxXHOCTh M3ydeHHs aKTUBHOCTH CHHOMNTHYECKUX BUXpeil (IIMKJIIOHOB M aHTHIMKIOHOB) B UepHo-
Mopcko-CpeanzemaomopckoM perroHe (UCP) coctout B TOM, YTO MX M3MEHUYUBOCTB SIBIISICTCS OJHOHM M3 HambOoliee
HHPOPMATHBHBIX HHTETPATBHBIX XapaKTEPUCTHK THIPOMETEOPOTIOTHISCKUX YCIOBHI B perrone. C MOBBIIICHHEM aK-
TUBHOCTH CHHONITHYCCKUX BUXPEH CBSI3aHO YUAI[CHUE OMACHBIX THAPOMETCOPOIIOTHUECKUX ABICHUM, KOTOPBIC OKa3bI-
BAIOT CEPhE3HBIN yIepO HAPOJHOMY XO3SHUCTBY. JIJIsi MpeJOTBpalieHur 3TOro yiiepba W MPHHATHS MPEBEHTUBHBIX
Mep HeOOXOJMMBI 3HAHHS O 3aKOHOMEPHOCTSX U3MEHUYMBOCTH IIMKJIOHOB W aHTHIIMKIOHOB Ha MaclTadax OT MEKro-
JIOBOTO JIO MEXISACSATHIICTHETO.

HecmoTpst Ha BaKHOCTH HCCIIEOBaHUS OCOOCHHOCTEH IUKIOHWYECKON aKTHBHOCTH, MHOTOJICTHHE PSJIbl Ha-
OIOJICHU 3a Hell OTCYTCTBYIOT. B Hacrosiiiee Bpems JUIsi TAKOTO aHAJIM3a MOXKHO NPHWBIICKATH JaHHBIE peaHaln3a,
JIOCTYIIHBIC 3a MmocieaHue okojio 50ter, u cyTHUKOBYO HH(popManuio B auamnazone 10 — 2Qner.

[enpto nanHOM pabOTHl OBUIO M3YYEHHE KIMMATHYECKOTO PEKUMA ITUKIOHOB M aHTHIIMKIOHOB [0 MHOTOJIET-
anM ganHbiM peanannza NCEP/NCAR3a nepron 1948 — 2006T. n yrouHeHHEe PErMOHAIBHBIX OCOOEHHOCTEMH M-
KJIoHH4YecKoi akTuBHOCTH B UCP ¢ mpuBjieueHHEM CITyTHUKOBBIX JaHHBIX 3a repuog 1996 — 2008r.

Jannbie u Metoanl. Ha ocuoBe mannbix peanannza NCEP/NCARo BeicOTe reormoTeHIManbHOM TOBEPXHOCTH
1000rTIa 3a 1948 — 2006T. u crenuaTu3npoBanHoi MeToauku Bapouna, 1995[1] ObuIn BhIIEIEHB CHHOITHIECKHE
BUXpHU (IMKJIOHBI ¥ AHTUIMKIOHBI) M OMpPEEICHbl X MapameTpsl (4acToTa, MIyOMHA M IUIONIA/Ab) B TPEX PETHOHAX
YCP: YepHOMOPCKOM, 3amafHOM ¥ BOCTOYHOU dacTsax CpenuzeMHoOro Mopsi. bojee meTaabHO BBIAESISIEMBIC TTapaMeTPhl
CHHONTHYECKHX BHXpeit onmcansl B pabore Maslova et al., 201(R].

Jns BepuduKaIMy NOJTYYCHHBIX JAHHBIX W YTOYHEHHS PETHOHAIBLHBIX OCOOCHHOCTEH IMUKIOHHYECKON aKTHB-
Hoctu B YCP npuBiekaiuch qaHHble CyTHUKOBBIX HaOmoaeHuin EUMETSAT 3a nepuon 1996 — 2009t. Ha ocHoBe
uHopMaIi co cryTHukoB Meteosat 2 — Meteosat BgpenaBaeMoii B BUAMMOM W MH(GPAKpPaCHOM JHAIa30HAaX, C
ITOMOIIBIO CIIEIHATTH3UPOBAHHOTO ITporpaMMuoro obecredenus [3], cozmannoro 8 MI'MI HAH Vkpaussl, ObLIH OIpe-
JIeTICHBI TTapaMeTpsl (ITOBTOPSIEMOCTb, TMHEHHBIC pa3Mephl, BpeMs KH3HHU U JIp.) 00JaYHBIX BUXPEH — IIMKIOHOB, MO
poOHOE OmHCcaHKue KOTOPBIX IPUBOAUTCS B pabote basukunoi, 2006[4].

Oo6cyxknenue. [l aHamu3a PeKUMHBIX XapaKTEPUCTHK OLCHHUBAIUCH CPEIHHE MHOTOJCTHHE BEIMUYHHBI U
cpennekBagparnueckue oTkioHeHus (CKO) mapaMeTpoB IMKIOHOB M aHTUIMKIOHOB MO ce30HaM B UepHOMOpPCKO-
CpemuzemuomopckoM peruone (UCP) 3a mepuoa 1948 — 2006GT. Pe3ynbraTel pacueToB MpeACTaBICHBI, COOTBETCT-
BEHHO, B Ta0biaunax 1u 2.

N3 tabmunbl 1 BUIHO, YTO HAUOOMbIIAs aKTUBHOCTE IIUKJIOHOB TIPUXOJUTCS MPEUMYIIICCTBEHHO HA 3UMHHI ce-
30H, @ HAUMCHBIIIASA — HA JICTHUH. 3UMOM MaKCHMaJIbHAsl YacTOTa MUKIOHOB oTMe4aeTcsi B CpeIu3eMHOMOPCKOM pe-
ruoHe, 0co6eHHO B ero BocTounol yactu (0,106-10 kv™?), a QuCIepCHH YACTOTHI LMKJIOHOB BHIIE B STOT NEPUOL B
Yepromopckom peruone (0,042-10 km®). AGCOmOTHBINH MakCHMYM cpeHeil MHoronetHei Bemmunsl 1 CKO gacTo-
TBl IUKJIOHOB B UePHOMOPCKOM pPETHOHE MPUXOIUTCS HAa BECEHHUI MEPHOJI, B TO BpeMs Kak B o0enx vactax Cpeau-
3eMHOMOPCKOT'O PErHOHa OH HaOIrogaeTcst 3uMoil. B 3ot ce30H Hanbonbmue no riuyoune (5,7rlla), ”HTEHCHBHOCTH
(2,1rMla) u mromamu (1,44-16 kM®) LUKIOHBI XapakTepHsI [UIs 3amamHOil yacti CpeIu3eMHOMOPCKOTO PErHOHa,
3JIECh KE OTMEYAIOTCS] HAUOOJIBININE TUCTIEPCHUHU YKA3aHHBIX MTAPaAMETPOB IIUKIOHOB.
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Ta6auna 1. Cpennemuoroseraue Beanunabl / CKO ocHOBHBIX NapaMeTpOB HUKJIOHOB IO ce30HaM B UepHo-
MOPCKOM peruoHe, 3anagHoi H BOCTOYHOH YacTsiX Cpeau3eMHOMOPCKOro peruoHa

Pernon Yacrora, -10° km™ I'nyouna, rlla Iiomans, -10 km?
3UMa. 0,077/ 0,042| 3uma: 46/1,3 3UMa. 1,26/0,41
YepHoMopcKHii Becna: | 0,089 /0,056| BecHa: 3,6/0,8 BECHA: 0,99/0,30
peruoH JeTo: 0,039/ 0,020] nero: 25/0,9 JETO! 0,55/0,20
ocenb. | 0,047 /0,036| ocens: 36/1,6 OCeHb 0,88 /0,37
3anaxnas 4acTh 3UMa. 0,088/ 0,029| 3uma: 57/1,6 3UMa. 1,44 /0,46
Cpei3eMHOMOpCKOTo BecHa: | 0,070/ 0,025| Becna: 42/1,0 BECHA. 1,20/0,44
JIETO: 0,046 / 0,016| nero: 1,8/05 JIETO: 0,53/0,17
peruona ocenr | 0,075 /0,021 ocens 40/1,3 |ocens | 1,08/0,42
BocTouHAs YACTE 3UMa. 0,106 / 0,029| 3uma: 49/0,8 3UMa. 1,23/0,26
Cpe3eMHOMOpCKOTo BecHa: | 0,064 /0,023| Becna: 3,1/0,7 BECHA. 0,84/0,24
peruona JIETO: 0,009 / 0,008| nero: 0,7/05 JIETO: 0,19/0,14

oceub | 0,044 /0,018| ocensn 28/14 OCeHb 0,72/0,35

Kak mokazano B Tabjuie 2, MAKCUMyM CPEIHEH MHOTOJICTHEH 4acTOThI aHTHIIMKIOHOB Ha0o1aeTcst B YepHo-
MOPCKOM pErroHe H 3amagHol yactu Cpeln3eMHOMOPCKOTO PETHOHA JIETOM, a B BOCTOYHOM 4acTH — BeCHOH. B pe-
THOHAJIHHOM OTHOIICHUM TI0 CPEeTHUM MHOTONeTHUM BenmndnHaM 1 CKO 4acToThl aHTHUIUKIOHOB Jaupyetr YepHo-
mopckuii peruon (cpearee 0,077-10 kv CKO 0,045-16 km®). MUHHMaIbHBIC 3HAYCHHS 9aCTOTHI AHTHIIMKIOHOB
Bo BceM UCP xapakrtepHsl 11 3uMHero ce3oHa. [lpu sTom 3uMHue antunukiaonsl YCP npeBocxoaT neTHre mo cpea-
HUM MHOTOJICTHUM BEJIMYMHAM M JIUCIEPCUSM TITyOUHBI U IOy B 2 — 3pa3za. MakCUMalIbHbIC CPEIHUC BEIIMIMHEI

1 CKO r1yOuHBI ¥ IDIOIAAM aHTHIIMKIOHOB OTMEYAIOTCS 3UMOM B 3amanHoi yactn Cpeanzemuoro mops (4,3rlla u
3,74-10 km™).

Tadmuua 2. CpegnemuorosieTnue BeaudnHbl / CKO 0CHOBHBIX MapaMeTPOB AaHTHIHKJIOHOB IO ce30HaM B Uep-
HOMOPCKOM peruoHe, 3anagHoi 1 BOCTOYHOH YacTsax CpeAn3eMHOMOPCKOI0 peruoHa

Pernon Yacrora, -10° km™ I'nyouna, rlla Iomans, -16 km?
suma: | 0,077 /0,045 3uma: 32/1,2 3UMa. 1,56/0,84

YepHoMoOpCKHii Becra: | 0,074 /0,023 BecHa: 3,1/1,0 BECHA: 1,53/0,84

peruox axero:. | 0,104 /0,039 nero: 24/04 JIETO! 1,02 /0,28

ocenb. | 0,084 /0,034 ocens: 40/1,3 OCEHb 2,271/0,91
suma. | 0,036 /0,018 3uma: 43/2,1 3UMa; 3,74/1,98
BecHa: | 0,043 /0,018 Becna: 2,7/1.1 BECHA. 1,88/1,01
azero:. | 0,068 /0,037 nero: 1,8/0,4 JIETO! 0,96 /0,29
ocenb | 0,045/0,020 oceunn 3,1/15 OCEHb 2,69/1,72
suma. | 0,032 /0,016 3uma: 2,0/0,7 3UMa; 1,54/0,78
BecHa: | 0,103 /0,022 BecHna: 2,3/0,3 BECHA. 1,35/0,32
azero. | 0,084 /0,025 nero: 1,8/0,3 JIETO! 0,86/0,20
ocerr | 0,053/0,022 oceunn 1,8/05 OCEHb 1,20/0,59

3anagHas yacTb
CpennzeMHOMOPCKOTO
peruoHa

BocTounas yacTnb
CpeanzeMHOMOPCKOT0
peruoHa

Jns BepuduKanny MOTYYEHHBIX MO peaHaau3y JAaHHBIX M YTOYHEHUS] PETHOHAIBHBIX OCOOCHHOCTEH UKIIOHU-
YeCKOH aKTUBHOCTH MPHBJICKAINCH JaHHBIE CITYTHUKOBBIX HaOmoaeHui 3a nepuon 1996 — 2009r. bruto nposeneno
CpaBHEHHE KOJMYECTBA JHEH ¢ IIMKIOHAMH, BBIJICISIEMBIX [0 PEaHaIN3y U 110 CIyTHUKOBBIM JaHHBIM. [IprmMep Takoro
CpaBHEHHMS TS IeKaOpst mprBeIeH Ha pucynke 1. J[nmrHa BpeMeHHOro Anana3oHa cpaBHeHus cocrasister 11 et (1996
— 2006rT.), yero BIOJIHE JOCTATOYHO VISl ONPENI