
I noxenr o6pa,oaaxre 3euru
ffi, oxono 4,6 MnpÄ ner Ha la.Ä ona

-V 6z,'a rHueHa rl arMoco€pht x
rrapocQlpu, a ee pcrhro HanoM[-
Han ny4Fno noBepxlrocTb, Ha Koro-
pylo flllf,to coJrHeqHoe l{3.]r]^reHxe c
xapaKlqioü 3OO€KrfiBHoü reMne-
parypoü li. noÄ Koropoü Bparuap-
ulatct üütcTa E[.qHa fi3 KocMoca:

cQ€p6r td EHHocy Tenra r{3 It torHoft
K rroÄolltt€ pa3pcxeE-

t€peKphrBaroucl €e crpa-
reluro TeprcTcx yxe pa-
hyrrM. TararM o6pa3oM,

pacnpeÄelreH[e rcnneparypu I I

TfiBlrocrb flpn gToM TonbKo Boqracra- p> 0,2 arM noÄq HqcTcq a.qna6arx-

?i ={{t - A)/(46)11t , ( t )
rÄc .t  -  conHeqHar nocToeHHaq (ee
coBpeMcltHoc 3HaqeHre paBHo
l ,367  lG  3p r l ( cMrc ) r  o  =  5 ,67 .10 '
rpr/(cMrc.rpa.q') - nocrorHHar Crc-
$ana-6oftuuana; A = 0,07 - alt6e-
Äo Monorcfi 3eMntl. Ecntl ] tecTb, '{To
B MoMctft o6pa3oBaHrq 3euln coa-
Heqnar ncrorHHarr 6w:a ta 20 - N %
Hrrxe co!peMe88ol,t, To oxa3LraaeTct!
qTo cpetrflru TeMnepaTypa 3€MHoi no-
aepxHoclt{ B Te azlrreKlle BpeMeHa H€
npeBHulla 266 K, rtnu 7'C l l .

Oxolo 4 wapa aer Haia.l, a cBr3ll
c HaqaIoI rpaBxTaul{oHHoü arlooe-
peHuxaufiü 3eMn{ npoh3ouna ee
aKTfi BHat ÄetaSaut{t c o6pa joBaHlrcM
nnorHof yrneK crorHo-a3orHoil ar-
Mocoept| ÄaBneHrielt Äo 5 6 aru
[81. KJr[xarxqecKx[i orBerolr cr:ulo
pe3Koe f loBHüeHxc npx3eMHoü reM-
neparyp6r Äo 60 70 'C.

O Tcxneparypax npourJrHx reor'ro-
rlqecK[x 3not. KaK t{]BecT!ro. Mox-
HO CyÄllTb no r.r3oTonHdM cÄB{raM
KXCTOpO!4, Hanp{Mep, a vopcKüx
KpeMHrx, 066rrrHo OopMl.tpyourfixct
B paBHOLCXr.r C O(p!'Xa|or|let xx Bo-
Aoii .  Cy no TaxM[! onpelereHl-reM,
06619Ho npe,qnonaraerct, r{To BLtco-
Karr reMncparypa arMocoephr Bo3-
HHXJTa }|)tc oKono 3,4 :\rnpÄ ner Ha3aÄ
[l61. B crpeaxHe apxer npennonam-
eTCt IIOBttUIeHIIe Te[tnepaTr'rpbI OKea-
HxqecKt{x aoa ao 70"C l l4l .  Ha
pr.tc l. I|puBeAeHo pacnpeaeneHle
Trxeroro r3orona Krcnopo.qa örro B

ta. 9To BaxHHü napa,{oKc l| eidlr,
6e3ycnoBHo. Heo6xoÄ{Mo ÄarE o6b-
tcHeHlte_

I,t 3- nptiBeaeHHoro nprMepa al{Ä-
HO, qTO nOMt,tMO COnHeqHOTO t,l3.,I) re-
HHr rraBflbtM QaKTopoM, oflpeÄem-
rou.urM KrfiMar 3€Mnrr. aBlrtercr( lIaB-
'lIefitre 3eMHoü arMoc$epu, Ilptr
3ToM qeM rrroTfiee aTMocoepa (,feM
ablrü€ ee ÄaBrleHue), TeM Tetlr€c xJ .t-
MaT. nO?TOMy BIICOKIle TeMncparypH
B apxee, flpx .Hl,t3Kot cBcTttMocTlt
Consua. uoxuo o6r'rcgltr6 TorbKo
noBbrureHHhrM,[aBneHseM aTMococ-
pbl, a nocTeDcEnoe cHuxeHlle co
BpeMeHeM TeM[epaTyphr oxeaH[qec-
KüX aOÄ, npfi nraBHoM Do3pacTaHfir,r
coerrMocrr,r Colgua, - iotbKo noc-
TeneHH6rM CEHXeHIteM aTMOCoCpHO-
IO AaalleH{t_

Paccvarplrars 3Tor Borlpoc
MoxHo ronLKo c roqK[ 3pcH!,tq QI,l-
3ttKh renroo6MeHa B I locrarottHo
ILnOrHhrx nnaHeTHLtx rponocoepax, I
KOTOpbTX nOMTMO paaHaunoHHoü tte-
peÄaqfi Tenta cyluecTByeT fi 3Rai{fi-
TenhHo 6onee 3OOeKrr,rBHHft KoHBer(-
rr.rBHUü TennoobMeH. 14MeHHo c
3Toü [erblo aBTopoM r,t 6hrna pa3pa-
6oraHa aÄua6ar{qecKae rcopur nap-
uaxoaoro :QQexra [7, 8].

Ocnuu aDuafumatmtü
meopuu n4ltßuxtM)z, WHno

B nnorHofi arMocoepe rennoo6-
Metl B OCHOBHOM OCytrIeCTAI'eTCq

6narcnapr KoHBeKTüBHoMy nep€Me-
ulrBaHtuo Bo3ÄyulHhtx Macc Tpoflo-

trecxoMy 3aKoHy T' Ctr, rlc o - no-
Ka3arerL a.afia6arH, taBxctulMü Tonb-
xo oT rennoeMKocTu Bo'layurHol.t cMe-
cn aTMocoepH.

Baxno orveruru. qro KoH.[eHca
ufir ellarx I Tponococpe nopoxlaer
o6raqHocr6, koropaq tBrtercr rjlaB-
HHM QaXTOpOM. OnpeÄerC|loulrrM ZM6-
6eao 3eurn. ATo couaer cttnbHyto
orpfiuarenhHyro o6parHyro cB93b
Mexay np[]€MHoü TeMneparypofi il x
TeMnepaTypoi, xapaxTepl]ytouei
ttHTeHctlBHOCTb COnHC,IHOIO 06r]Ae-
HHr feMnfi.  ÄeücrsHTenr,Ho, n|060(
noautlreHfi e nplt3eMHoü TeMnepar]p6r
yc4n!rBaeT [cnapeHxe Bnar[ l,| y8€J .r.
.lttMer o6ra.tHocrb 3eMrk. a 3To- t
cBoro oqepefib, IloBr,rulaer arb6eÄo
rrraHerH u orpaxaren bHyro crloco6-
Hocrb 3€MHoil arMocoepbr. B pe3ynb-
TaTe yBe,rr[qHBaelct oTpaxeHte con.
HeqHoto rerura or o6raKoB g KocMoc.
a [ocrylt-teHre renna Ha 3€M-[to coK-
pa[aercc r,t cpeaHf,c TeMncpaTypa
3eMBOß noaepxHocTtr BHoBh cHfixaeT-
cq ao npexHero ypoBHr.

flpH 3ToM HaIo yrrrrHBarh, qro
no6aq rn)6oKar mpfiIlartnr,Har 06
paTHaJI CBtSh A CUCTeMe npl,|BoÄl.tT K
rhHeüHoü 3aBrcfiMocrl,t peaKuHt{ Ha
BbtXOIIe CHCTeMH Of BOiAetlCTBtt Ha ee
Bxoae. }Io cBoücrBo cncreM c orpxua
Ter6HhrMH ooparHBr\rH cBq3sMu yHl,i-
BepcatlHo Il npota,ttelcs aHe taBtcy-
MOCIü OT nprponH CaMl,tX cl{cTeM
6yaL To arMocöepa nnaHerbt, ''rerr-
poHHhrä ycltnrlTenb xnl ueHTpobex.
Hbrü perynnrop Yarra B napoBHx Ma-
uxHax, HMeHHo noSmMy [pl,t3€MHitg
TeMnepaTypa Bceraa oKa3HBaeTca npo-
nopuxoHarbHoü JHa'reHfi |o rcMrlepaTy-

B crarhe aatop Ncnon*yer eArHuqH pa3nnltHHx ctacTeM, a ra(xe BHecrcTeMHUe. CjeÄyer
)  l l . t ruaärü,  { ro I  ran=4,2Axi  I3pr= 1orJ lx;1ar i  = 101.32|(na.

gxonortt x nporuu,le8Hocrb Pocctr, anDenb 2008 r. 35
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- rexnepartpa -a6corbrHo {epHo-
, X, l paccrorlr, Sex,r ot CorHqa]

pü, xapaKTept3youefi co.lHeqHoe 13- npll noljlolueHrl't napHgxoBuMll fe-
nrreHue c l^rcroM anb6eao 3eMnn, T.e- 3aMn I'lK-x?üyreHt.c caMo tt3jlyq€Hüe
ee gOOeKTlrBHoü TeMneparype 7i nponaaaer, a ero 3Heprrlt nepexoal'tr
(puc .2) . B KoteoaTerbHhle -trBrxeHrc ra3oBLlx

CornacHo aaüa6arü'recKoi rcopttt MoJIeKyJr, T.e. B pa3orpcB oon]^teHHo-
napHnKoBoro sooeKTa [pn3eM8ae ro ooleMa ra3a. B P€3ynr,Tare o6ny-
reMnepaTypa ?! x TeMnepaTypa Tpono- .reHsHi aa3 pacu pteTct, cTaHoBIlT_
cO€pH (Hr.rxHero cnot arMocoepu), Ha ct 6o,lee ,erxHM t't 6Ercrpo BbrBoanr-
NIOfuM CC YPOBHC, BUPa)I(CHH:UI B il6. Cq XOHBEKTNBIIbIMü ABUXCHT'MU OT
conrorHürx rpaÄycax KerbBnHa, rrpo- 3eMHoü lloBepxsocrtt |( pa3p€xenHHM
nopurioHanbHa 3oÖ€KrnBHOü TeMne- C.'tOtM Crparocoepbr, fÄe ,&utcc r€nno
paType ?1 ßpauapuefics nnaHeT'I Ha repse1c9 palHaufiotlHHM nyreM, a Ha
paccTogHrn 3eMrx oT CoIHua, 3aBu- MecTo nonHcBulttxct o6t€MoB ra3a
cquei gf üHreHcHBBocTlt colHeqHoto onycxaeTct )'|(e oxndKtreHHHli Bo3_
n3nrrefirr (conHeqHoi nocrorHHoi), Äyx. [Ipr 3ToM cpeÄ}|tt reMneparyPa
aaB.reHre aTvoco€pbr p B qreneEt no- Bo3ayxa npa(TfltlecKx He MeHteTct.
(a3aTerr alua6aTu q, 3arBl.tctulero oT TeopeTüqecxoe pacnpeÄ€neHle
TeIrnOeMXOCTU aTMOC(DepH: TeMneparyphl B Tponocoepe 3eMnu

f 8l -,,t) ln npaKTlqecxu [oJIHocTbIo coBnatraeT
I--; : t5-:-:------ l / , f  cocpeaHeHHhrM}r3KcrreprlMeHraJlb-

r = t"lrolry:rir 'e+:;, 
, *fur, )lä,' 

(2) ruu,t aaxxsvu. 3Ha'terersno 6oree
xeclxofi npoBepKoü yH{BepcanEHoc-

rÄe a: (JL l)i/y ll l= cr/c", a c,a C - Tr/t BbIBCÄeHHoff 3aKoHoxepHocTl't tB-
COOTASICTB€IIHO Ten IO€MKOCTb BO3- .,ltCTCt pacqeT pacnpeÄ€neHnt TeM-

AyuIHoi cMecE npr nocrotHHoM AaB_ nepar!?6l B rltorHon yrnexxc,mHoü

,remr n nciö'rnxotr. o6beMe; co8pe- DonocÖ€pe BeHepH c ÄpyrxM aaB-
MeHHoE 3Ha.re;tc ' a,rr6eÄo 3eMrn JIeHl,eM r| cocTaBOM aTMoc(D€pH (B

A-ü: b: t . t86 arr,r ' t  r  uacrura6- rponocoepe Beuepu reMnepar!?hl

rutr,ros46nuem npohffioxari- x3Mep,uluch coBeTcxtlMl{ ü aMepüKa-

xocrl, no pa3MepHocTn odparuuü HCKtlr{l'l xocMllqecxttMr annapala-

,traBrrcHr{lo lr nocrocHHhlü np|i nocro- r'lu). Alq arMoc(bepLr B€HepH:

rHHoM yrre np€[eccx{ Bpquarueüct p':90'9 ^rv: T': 735'3 K, no Äpy-
ruaHsrbr; A: (PJ. = I anh; V - )ToJI ÜtM AaflHblM p, = 95 arM r|

npeueccan 3eurIrr. Iloxasarenl aÄxa- T'= 740 K, S = 2,62'10' ?prl(cMrc),
6anr rponocQepu c:0,1905 rDr' rr = a \, = 3' [4l TorÄa aHailor['rHhlM
: 1,093 nerKo Haxotrmc! Iro cocraBy MeroaoM ,trr BeHephr rlaxoÄrlM

atMococpH n de xaparrepncrnvecrcav a:0'1732, oÄHaKo Halrt)Auee coD_

ftüncpalyl)olt: na,leHrtc reoperriqecKoü KpuBofi c

. E= ß/hrb, + C.+ C)li (3) ?Mnup',|qecKHMl't AaHH hl Mu. 
-notlßIa-

c,= IR/ILu)JIlr, - :r.v:rJt st :1.:i.:p"-^'::^T:11-1-:9111t-. *-

c=rvl'"fijfun - "i, (5i ifrTJ"Jü#;':ä#it#"$:-
qe A = 

f,987 *a/(K'Morrb) : ra3o- H€plt aaroKe Hertoxo cogrlato c ce
8at IIOCTOf,Xüat: p - MOJItpHaJT MaCCa gMIII{p[qecKüI{lt lt3MepcHl{trtll,
Doi4@rof aMccn aTMoqD€pEr G.rc npürcleHurrMr B Kflr{re [6] (pxc. 3).
3erdtn p = 28,8)' li = 288 K (15 'C) - Taxoe connaaenre Berrb3r cqrrarD
clr€ÄHrr tlxnepirrylxr 3exHoä loDcpx- cJry,tafiünM, c(opee Bc€ro, oHo y6e-
HocTrr Ha yDoaHc r.{ops; T, = 263,5 K [rrorrno cB[[erenbcTByer o c[pa-
: erflernt8nan rer'.rneparypa 3cl'|Jtr|, B€Änr{Bocr[ paccxarpnDaeMofi 3[ecb
qöI xqiopon oüa Dirtrra rJ Kocuoca r€oprrrl H o Do3MoxHocrn ee xcnorb-
rrprr yrnc ry]eueccrn V = 23,44'i C- + 3oBax[r Ärr aoccranoarreur! onpc-
+ C. - nonpaao.mbre xosQ$ntnerrru aejr€Hrs, xaKnM 6HJr KrrMar 3cxJrü
c pa3xeprlocTtl(} Teluro€MKoc[r, yqx- a [porüJrEc reoJlorr|qecKr|e 3noxrr u
T5laalo|ll|tc cy[uapsEü r€nJroBof, 3ü [porHo3upoBaH[! ero u3MeHeHrr B
OeKr npoqeccoa KonÄeHcaür[ Bnarn 6yÄyu€M.
q = 0,0897 rorl(rK) (Do Bta).sroü ll3 rlr3rqccroü leopr|x napHxxo-

tfltvtl

Pr.c. | . CpeAraar H3oronnaß ior.neparypa ( t) o6pa3o-
aaHxr r.opcß rpei.Hen, xaparrepraybutar cpeA-
rb|o ieMnepalF py npnaoHrrux loA Mrpoaoro oreaxa
{ro{xa}r, orra{€Hn coa€pxaHxr rcrenoro rsorona
r(l|cropoaa 6xo ! Mopcxrx xper.rixr noT. lljonoy [10!)
|r reMneparypr a6co,||orxo {epioro rena (A= O),
xapaxrepr3tFr{ar co6o- crerxrroct CorHqa (2)

Püc. 3.
Ber|opra fia

,l|xr re|.ne9artpr| a rporrocoepe
75' ( t', {. urrpor. SO' (2t, r rpo-

nocoepe r ailp.rocoep€ 3er.r, (/t) . conocra.reirx
c reoperr{aoEaMn rexnepattpröarr pacngaaprerrr-

.x (5 , 3t, nc'po€xH||ran no rr.DaxexrD (21

ro{rprrtpr.

f ,{ ' t (üü'

Prc. 2. 6rol&(erae npeo6pasoraBrr reMneparypH I
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9TO lroKliTcnb AÄXaOaür AnC yrnQ"

KrianoTnol aruoc4Epbl aco, = 0,1428
HlD(e. qeM .ura a3o|lro-

aTuoc(D€pH cn,+o: =

BEIIIIC

H€

HA

xc
Hat

JIO, qcl|

gwotgt cmrrratc a dowtl*
*wto@u

Hc rÄasarcl B ÄeraJru pacqeroB,

777 K .{o 504'C). Orcpm aqa- nrI|M lu.atcHucM Äo 6 arM. llMcHHo
HO, qTO arxoc4€pbr )rne- flogroMy, cornacHo ]paBHeH[Io (2), B

üccMqrpt fla flornoqe- apxee n CyUecTBoBat xaplc{[ (nHMar,

HIIC l|3rryqeHnt, IIpu nccxqrp'I aaxc Ha ro, ttro ootdnüe yr-

npoqüx ylnoBnfl ac€rÄa npll- ,cx cnoro rafa Hecxojllxo cRI'!:Karo
BOÄI{T noEl|ureHu|o, a To[bKo x cro EMneparypy.

r|apHlrxomrc s@Qerra n PcaKoc cHxxeHüe rapunarbHoro
Do tcrf rojuüe laB,tCHI{t yIneKfiOIorc ra3a Ila py6exe

i. Caa:ano gla apxc{ n Ilpor€po3oq (ororo 2,6 xnpa

nornar aTuoco€pa, rer Ha3ad ooLtcHteTca cBrßHaaüt{cM
o,rcr4r c xerüüctr arMoc.o€pHorg CO? B (ap6oHarax noc-

xyxe coxpasrer ren- tc ncFxpr,rrrtt noBepxHocrrlo MEpo-
rDorrxennat aSgmo- mno oKeaHa pHoroB[D( 3oH paHHerD

K Tolry

qTo c

}{acla, Hao6op(/r, npsBcAeM noJrl^|€Hrry|o xaprxtly 9Bo-
4 ) 1.,,* = 28,89, AHa- nlorufl cocraBa r ,laD,reHrlr 3eMEofi

nps xircreHrlon 3a!re- arraoc&pbl (püc.5) [8, 9]. Kax ouano
arüocdEpbr BcHepEI I'l3 npnBeÄeHHoff KagrtHbr cocraM r,t

Ho npn roM ,uaaficHnt 3eMHofi arMoco€pH, D apxee
90,9 aTx, €e troBcpxHocr- cyuecTaoEaJra B€chMa luorHa! yrJlc-

Iroüuuac1cf, C 735,IO KI,tolOTI{O-a3OTHat aTMOClDepa C 06-

$epu. reoperl'{ecK{ü lHBoÄ O]IIIBIIH
-+ M&ISi.O XOH),+2MsCO] +

cepn€rrrl{H MafHe3nT
+72,34 Kx r/Monb.

CHnxcHre xe napt[aJtblJoro

I,t 3KCne-
AaHHHMT no 6,?e-

noKpoBa AFrapK-

[p& a arxoc<lepe CO, n
ÄPynr ra3oB" tB,ltlor-
ct 3a6ryxrer|lleu r| Mu-

Prac. 5. Soorüoqr,rs cocra.a x aaaneHre 3eMHoi arMo-
c(D€psa {rlipLxoloi r]|Hrel orrreqeHo arr.oc(FepHoe
Aalrofino a npeAnoroxeHr.r, qro 6axrepranbBoe nor-
roqeHre a3ora orcyrcrat€r)

no:oe aruoc$epnoe ÄaBreHse BHoBL
cr:rno tlMeHbuarhcr,

Pe3Koc yr€n'|'refl xe [apunrurbHoro
ÄaareHnJr Kr{cJropoÄa B ÄaneKoM 6yÄi
r[cM c9a3aHo c aem3aureü a6l,loreH-
HOIO XXcJTOpOAa a CBq3ü C npOUeCCOM
rfupuupomrn& 3€Maoro trpa floclre
rqro, -KaK .Bce ÄBlxBaneHTHoe xenem

? Marallü oKaxercr oxJrcJrerrEErM Ao
clE)OtOMeTpriü MarHeTt{m:

2Fe'O. -+ 3F€'FeO + 50.
B pe3ynbrare, KorÄa lce Bculecrao

3€Mrt{ oKaxerct nlteÄer6Ho oKltcJIeH-
HHM, cBo6oÄH6r* rorc.tlopoA HaqHcr
nocrynarb B 3eMrlylo arMoc4epy, a ero
lapqrünhHoe,qaÄ{eu[e .qojDao{o 6yaer
6Hcrpo np€Bucrrrr, l0 aru, BbBaaB TeM
caMUM Ha 3eMne cnnhHeftrur{ü napHs-
KoBhIü 3OOeKr co cixÄHnMr{ TeMrrepa-
T!?aMX, 3HaqITeJrbHO IIpCAHrüanUIü-
ur.r 180 'C. nocne xe Dc|o{naHüq oKe-
asoB AaB.neHue arMoc@pH Äorxno
6yler noÄHsrr,cc eue Bhrrue - Äo
270ari1, a r€MneparypH - Bblurc
600'C (r.e. Bhrue. qeM xa Beuepe -
oxoro 460'C). EcrecrBeHEo. B TaK[x
ycJoal{tx Heqcto t| roBoprrb o Bo3-
MOICTOCT'I COXpaHeHUt He TOJIbKO B5r-
coxoopmHx3oBaHHoft, Ho r{ caMotr
npuMl{TI{BHOtl XI,i3Htl.

Epequ twwuc ry ta
dttgcnbte stw Set tt
Bo3HlKHoB€Hüe npeueccun Bpa-

uarcueücfl 3eMtr. KaI( ü3DecaHo. cBr-
3aHO C OTKJtOtfeHUqMX pacnpeÄeneHHt
3€MHblx Macc or nonHoü coepHeecxoü
cxMMerpl,tlt. TaKo€ orKroHeHfie c{M-
MCTpün, flpex'üe Bceao, Eu3HBaeTct

uefi
H6rü
unn

oKalaroch, ttTo KpxBat
xone6aHr{fi HccKorb- aaaJreHrtr alora B nporepo3o€ ü Oa-

cooTBeTcTB)aro[Irer{M Hepo3oe npolcxoÄnro oraroÄapt
KoHqeHTpau[fi )nneKr{c- xrt3HcÄesTerbHocrlr a3ornoDroulaKr-

B Tponoco€pe. a cpeAHeM ulrx 6arteprü u rpolo8oft ÄeATenb-
npfion{3ülnbHo Ha 500 - 600 rer nocra. CHxxon{e x€ ÄaBrreHrr ar-
{12; 51. Aro JaltautbrBaHüe Kax pa3 Moco€pHoro arora coDracnd 5paoae-
cooTBeTcttyeT ßpeMeHn rrepeMerrtr- Hl{|o (2) rlpr.rBoÄrlno K noxoroÄaHfio
BaH{c reoxHcro (aenren6Horo) cror xJrrlMara. flocne rurpoKoro pa3Brrrrt
Mlposorb oKcaHa l,l BpcMeHu aem3a- B r(olruc Me3o3ofl uBerKoBHx pacr€-
urx 3Totü cnoc. Ho o(eaH, (a( r3Be- Erfi - rraBHbrx "npoH3Boanr€reü"
cTHO, {lirrercr rnaBHErM pe3cpBya- rurclopoaa - cro napunalbHoe llaa-
poM c8odqÄHoro yrnexxororo ü(|:l Ha lreHlc aocrrlno cBo€ro MaKcüMaJtb-
3evrc (tloxcane COr pasrBop€Ho B Horo 3HaqeR[r u ftrxe BpeMefiHo
60 - 90: pa3 6onbrue, .reM coÄep- cKoMoeHc[poBaro cHüxeHrle ÄaBJre-
xxrcr l.;fTMocoep€). KpoM€ Toro, Hr{ a3oTa. OÄnaxo noc.re sbrxoÄa
pacrBopdaocr6 CO, r oreannvecxux ÄaBrcRI{t Kficjropoaa Ha crarlroHap-
BoÄax npt6n[3nrenbHo o6parHo npo- Hbrfi ypoBeHb, npx6rrr3 Tenr,Ho paB-
nopurrolittbfla r,tx rcxncparype. HhIfi 230 M6ap,6naroaaps npoÄolrxa-
HMesHo jEosroMy nb6oe IIoBHrtIeHrc loqeMycr 6üoreHHoMy cHlrxcHl,ro
Teunctallrpu oKeaH[.recKr{x BoÄ napuuan6Boro 4aareErr a3oTa B Kan-
npflBoÄtü x xx tera3aul{ü r{ noabllu€-
Hrrro lasrarbHofo aaoaenua cot o
a ocO€F, qro Mu r Ha6n|oaarn B
T€qci tc :;fIocJlclHttx ncctrrr€Tr{*.
3ro 6€ccüopRoe rt o[Ho3HaqHoe cBt{-
ÄcTenbclio Toro. qTo r,r3rqeHeHut
ronucrriiurh CO, E arMocoepe rB-

rjlooiutht|Llx l,l3-
a He r{x [plr-

9t{HOfi. oopa3oM, Ha noBepKy
o6uleltpüHsrbte np€ac-

O IIOTCTUTEHBI,I KJIIMATA

rttoTcc

Pxc. 6. Cxera artrtßrt ,lyrflro-cottr€{xoao nprrrxeraffi ||a octtopaetrarce iHep-
r+.olrHoe rsAl|rxe gcxrr, npxaoAtqce r nt 6nrxer .|o airaroprarrrol Mocroc-
rx 3errr r nrocrocrx o6paqe8rr rlFr rorpyr 3al.rx x r nrocaocrr lrrnrrrn r|r,
r.e. r cruorrlra Fra npeqoccrx 3gl|,rx (xac&ra6! crcr.r, err fiartrÄraocrü, c!'-
rrtocrr€ar||o aciüexulOox [7

nporulurex8ocrb Poccrx, anperb 2008 r, 37
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pacnoroxeHBeM xoHfltHefiToB lt oKea-
EoB Ha noBepxHocrn 3€Mnx. OÄHaKo
üa yron nperleccrü 3eMnt oKa3LlBalor
BittftHtle tpaBrmuroHHHe B3,tr.ltsoaef-

. crBrr Jlynu r CorHqa c gKBrnoprarL;
HLIMt't BfÄyTl,ttMü ]eMHoto ')Jt rncoB-
Än, nocKoJrhxy, KaK ulBecrHo. OopMa
3eMrH BecbMa 6nntKo coorB€TcrByer
OopMe snnltncol,|aa BpaueHHr xrulKo-
ro r€na, oona.qaDue ro fiHepuHoHHHr,{
3KDaroplraJrbHhrM Bf,Äyn eM (pxc. 6).
flprrmxeHxt Jlynu r Co,rrua oanoe-
p€MeHHo ÄetrcrBycr Ha o6e cropoHEr
3KDaroplranbHoro B3ryrxq 3eMrn,
crpcMrcE noBepHFL lrx B npoT[Eono-
noxHHe cropolrH. Ho cura m3Äeü-

:i CIBrit nyHl|(XoJrHer0loro npmD(eHüt
, Ba ay qacrb B34rr||-f,, Koropar oSpaue-

Ha x,r lyHe tux r Connuy. oKaiHBaer-
cs HecKonbKo 6016uleü, reM Ha nporr,t-
Bono,loxH''lo cropoHy. TaKxe B3auMo-
ÄeücrBur crpeMrrcfl noBepH)'r6 3eMnD
B cropoHy npr6nHxeHtt tKBaropHarh-
HOX nIOCKOCTU K nnOCKOCTl,l 3xJlllnTlt-
Xll, rtTO COOTBeTCTAyeT yl\leHrrueHlrc
yrna npeueccxH, a cJreaoBaTe,,IbHo. cor-
nacHo BHpaxeHr|o (2)l' noxotoÄaHnF
ruxoro xnruara [7, 8]-

Tenepb. xcnonbry, Bl,rpaxeHr|e
(2). MoxHo ,'ren<o HaüTn tl raafictr-
Mocrb r iMeHeHrt npt3€MHot r€Mne-
parlpbr or BpeMeHr (puc- 7). Kat<
forhKo cpeaHg9 npHjeMHzlq TeMnepa-
Typa 3eMrH aocrHraer neKoroporo
xplrrrqecKoro rxaqexnc (oxoro 9 "C),
Ha'llHaerct npouecc oneneHeHHc. 06-
pa3ositBBe xe u pocT JIcJtHt{xoBbIx
no(poBos B np[lorrpHhrx paüoHax
H€r.r36€xHo npnaoaHT K llapyxeHü|o
co€pl{.recKofi c|,|MMcrpür 3crmr, ec
paDHoBecBoro BparucHl{r I, K HoDoMy Ii
aocraroqHo 6HcrpoMy Bo3pacritHltro
)Tna flpeueccnx. flo HautrM oucHKaM,
xapaKrepEoq'ÄirMryBenrqeHxr )trna
noeueccltt n nordlueHüt Knüüara
npon"ioarn *.-,u zJ(j - sooooer.
flor eclHaa ouelr€, 6eryC{of,no, cd-
rrercr BcchMa npu6nuxeuxäü, uo'
oHa flo3aoJrr€T ou0HrT6 xapaKT€pHoe
BpeMt noTeILneHrrI KJrnMara u Äerpa-
ÄaIIIlx oreÄeHeHl{ü - oHo oKa3anocb
noptÄxa frecKoltbxnx TbIc,'lI JIer, qTo,
no-BrÄrMoMy, lt Ha6fioÄarocb B
ÄeficrBrrerbEocrr. TaK. no ou€HKaM
B.M. Kornrxosa []1, "pac[aa rxraB-
Tcxoro ruIeücroueBoBoro oreÄeHclllur
B CeBepr|oM noryüap[ü rrpor3oüeJr
neororuqecxt{ ogeBb 6uqpo - Ecero
:a necxo:tlxo Tuctq agt".

lLrrx pacqcra TcMneparypH6rx r.r3Ne-
HeHt,ü xrrMara HeoSxoÄxMo eue ] rtt-
THBaTb BJIl,trHIe Ea HeIO np€UeCCHH
op6r.rru 3enru flpri ee o6paureExx
Bo(pyr CorHua ü neproaH no.JrHoro
l{rK,.ra npeuecctir caMoir 3eMrx (uüK-
nbr MxraHKoDh.ra). fnaBBr,re rapMoHx-
Kr,r ultxjloB MltIaHKoBr.ßa xapaKTepr,r-
3yrorcr nepxoÄaMx oKorro 40 Tr,rc. ner
A 26 rbtc. ,er. llx B;rrrrfixe np{BoÄrr x
TeMneparlpHbrM Ko,re6aHrrM oKono
t2  +  13 'C .

flocrpocHHar c ]qeroM Tax{x Ko-
ne6aHnü KpnBar x3MeHeHxü cpe,uHeä
TeMneparypbr 3eMnx no3ÄHero
rreücroueBa B collocraBreHttu c
u3oronHoü TeMneparypoü TonuH aH-
TapKTnqecKoro Jlr, Ia üa cTaHul r
"BocroK" [2] nprB€rcHa Ha p c. 8.
Koppenrunr norl/.IerlrlHx reoperr-
qecxrx 3HageHrü TeMneparypbr c
3l<Cnepl,tMcHTaJlhHlrMx aaHHblMv
oKa3blBaerct BecbMa xopouefi, xort
Teop€TtqecK[e KprBütc r tB.lttoTcc
6oncc crraxeHHbaMx.

TaKUM o6pa3oM, E pe3yrbrare
JIyHHo-3eMHHx car3ei B [neicroue-
He lteprnoÄurlecKfi npoBcxoÄlf,it tf M€I-
reHHHe, HO 3a(OBOMCpHHe nOXOnO
ÄaHrr K]rtrMara na 8 - lo'C. nDo
aorxaB[lucct a reqcHhc nptt6ny3n-
rerbHo 100 - 120 r6rc. ,er. nocne xe
o6pa3oBaHH{ MoIItHhtx JteÄHtt(oBbrx
no(poBoB Eaqrynaro 6üacrpoe, B Te-
rteHfie BecKoJI6K{x TLtctq teT, IIoTen-
reBke KrrMara ace Ha re xe 8
l0"C B cror6 xc bucDar ÄerpaÄa-
urq oreÄeHeHu*. C,teÄoBarerLHo.
Jlynno-3euxue cDr3lr, B coqeraHüh c
orcaeE€HlrtMlt 3er,ul, ao:Syxrapr
cyuecrBeHHo HerüüeiEHe aBroKone-
6arcrBHHc Knl{}aaüqccKte npou€c-
cAI, cTloJlL xaparrcpHHe ÄL Bcero
no3ÄHero ruretcaoueua. Ilpnvcu r 6y-
Afueü trrc xleT Tt'rlro trox(MoalDre
& 6rll! orgt, üxe 6onee gsaqn-
tqruroo, ser lce trpe,{ra.Nfüre. OrMe-
Trt|,l 3JtccL xe. qm o6uee noxoroaa-
Hltc K[uMara nporcxoÄrr 6raroaapt
xIt3HeÄetT€JtLHOCtX ZUIOrIIOr,IOIUarO-
üux 6aKreprn, rocnorHrro cHrxalo-
[u{x napu[arlbHoe ,[aBJtcE e a3oTa, a
cJrcÄorarcJrbHo. I{ o6uge laBneHü€
3€MHoft arMocÖepq. Ho cHl{xeHne
arMoc(D€pHoro [alJrcHrr corJracHo
ELllraxeHrirc (2) Hcru6cxHo npHBoarr
x noxoroÄarlrü), nprtqcl| TaKoe [oxo-
JroaaBlle 3€MHoI]o Krlr{raaTa, Bo Ecq-
Kov crJ ra€, Haqrüat c proet, npo-
lrcxoanr B HapaoaDucx pcrx c (cM.

Prc, 7. h3Mcraahxe cpeanei reMneparypu norepxxoc-
rr 3eM.r ooA.rsrrreM npxr.xeHir nyHtr x Corlqa
oxaaroprarlroao !.iayrrr 3eür| r acxraMerprqHoro
pacnoroxexra tontrHeHroa '|a 3eM|tol norepxxocrra.
npr Mo{ororfior. yueHbüexrn yara ee npeqeccm c 24
ao 2,5', reMnaparypa raereeicn or 15 'C r| co apexe-
rieM acaMnrorrqecx, npx6nrxaercß r croexy npe-
aenbHo r/rxxflanbxoM! 3Ha,reHr.D 6,5'C

. '

.

*.

- prc. 5),
. npoannD. T,cncpb arafimrlecKoe

Drr-!ry- Dr;n;4atrE e ,-ß.|n,lrpcrtreHxc rcxncperyprüD( ror€6axntr,
ruoopaxeHHnü na Hrirüct tKttroBtlHc
pnc. 8, Ha 6orLrnc rycxcria Morcro
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bsue ,,o rtswrt

x8x
Äpyrt x

ceüqac 86rt3rl "EepurrHbr"
HO He CaüOrO 3Faqü-

[oTenreHuq, Koropoe Ha-
8 XVII 8., Kor[a o rex-

BHOpOCaX yaJteKücJroro ra-
He npBxoÄ[rocr, I,

A Äo gToro, B cpeÄHfi€ Be-
8l,lKxHrn orKpuBanr.r fpeH-

üa3Btul[ SroT }lLaH€ JIc-
3ereHofi 3errncü.

cyr(ecTayloT acrpoörßu-

T6lc{qeteTltt roBopgT tl
IaHHHc. Ta(, IIo r.t3o-

KrcJropoÄa ß ocTar-
QopaururQep u

Capracco-
B'IHO, .ITO Ha npoTcxe-

Tpex Tbrcrq lreT TeM-
IIOBepXITOCTHHX BOÄ 9TOaO

r c role6anurvl, xo :a-
cHrrxaracb (pfic. l0).
x3 3TOIO püCyHKa, M6t

u, l5l, cBltAsrenLcrBy- -
B 6rrfraYflreM 6yA4{eM

HoBaa Oa3a noxoroÄaHr,tt
xc KacaeIE I TIOCJT€ÄHerO
TO, IlO nooJlorrqcclotM
na6npAaercc Ha OoHc

KtrI{MaTa c rpa-
-0,33 'C aa r6rcs,ry

6oe loxororaHre KnrMam, nocKoltbKy
rocne Maxc[MyMa corHe'{Hofi aKTIB-
Hocrtr B 2007 r. Haq[Haercr HoBrrfi
I'cpexoÄ x neploay cnoKoüHor(,
ConHua. npt{ glox, (aK yxc y[oxn-
HAnOCb A!rurc, CIe,4feT )^tltThrBaTb, {To
n3-Ja ooJtbuofi lEruoeMKocrr,r Botr no-

xxrb o6a fiponro3a, no.rryqcEHhlx IIo
MCXaHXIMy IIpCUCCCr|OHH6tX KrXMAflt-
qecKxx ul{xjloB It no a$ant{3y lt3MeHe_
Erü cBer[Mocrü Colxqa. Orcrcaa
Bt{rlHo. HacKoJlhKo Ba)KHhtM IIq l,t3ytte-
H'|C aeMHOtQ XnlMaTa teltelpt ll3y_
qeHr4e npfipoll6l conHeqHoF ar(IüBHoc-
Trt rt, rnaaH@, ee uporHo3l{poBaHke
Ha 6yal.ut€€.

Änc florHofi KaprfiHH Haao ] tfi-
THBaTr, eüIC t{ [BeHa.[ua.IuJIeTHt{C
ur,rKJrhr BJtnrHl{rI IOn[Tcpa Ha KJll,rMaT
3euau (rovxec, I1,86-nerHrae rrl-tK-
,H), nocxonbKy 3Ta MaccüBHilt IUIa-
neTa. o6paualcb BoKpyr conHua, Mc-
HteT 3KcueHTptrcrleT r{ 3eMHoF op_
6rru roxpyr Coltua. PacqerH noKa-
3UAaK'I, {TO XO,OÄHLIe 3fiMH X Xap-
KJ{e rerH c ce3oHbt CeBepHoro nony-
wapnq 1941, 1953, 1965, 1977, t989,

2001 rr.  6una cartaH6r xveHHo c
Bn'trHUeM lonrrepa na xauvar 3eu-
, lr .  AHarorr.IH6re cypoBHe 3tlMbl
ox[Äarorcr B 2Ol3 u 2025 tt., a B
rlpoMex)'TKax Me)r.Äy H|,lMr{ 6yÄ}.r
cpaBHllTenbHo Te[Ul6re 3HM6t C OTHO
ctflelrbHo npovraaHbtMH ,Iel HfiVl, Ce_
3OHaMü, rrp[MepoM qeMy Mor]T cny_
xür6 3rrnrH 2007 u 2008 rr.

. ' 
füütgMk ttDtf{r aMr r|tite||Gfirr

firo6rLrrnoro snrara 3eran ruurorcr
rordarxl rrconruttt Colmg, mrere-
f,xr llr.ltet|xr 3eüttoi arraoc{el|r| I|ß
itit clreT ci!3Lrrnltr rtrornofi rpxeficf,ot
rrüoc4Epr r xrp6oxafüra( no!|oÄ&r,
rer r 6aam11pa xrrssqreirc{Lwocrrt
atomoDroul|oulto( 6lrr€pxi x rporo-
rol AerIEJLHocm, ftlgtoxu||o crt3ltEl-
ro|E aT ocoep||üri t3arT s ocaÄt(rxt a
Ttsae onrroÄtpx n€pEoÄx{ecx ir x3xe-
||eEfix yrna npeleccrur 3erJ|rr. Kpotc
Toro, B cy.ü€crBeHHo Met'6ucü crErlc-
HM Ha xilrMar 3eMrt{ oKa3HBaer Elxt-
Hl,|e npmrD(eHHe lonfirrpa (t 2'C),
MeEsroq€e 3KcueH4rr.rctlreT op6fiTa
3cvar npr ee o6pauert-lr rorpyr
C-onH[a. B flpgr[BononoxHocrb npM-
BeÄeHHHM QaKrOpaM, napHtKosHe m-
36r [paKTrqecKt HüKaK He BIfittOT Ha
rcMn€paTypHbti pexr.tM xrHMam. Ho
Motyr Hecxorbxo laBeJlr,|quTb cl,lHolltr,l
qocKFo aKTuBHocrb rcunoü arvoc{r -
pEr tc noBbtcb qactory uropMoB x mü_
OynbB:.

aorc
fluu

MOp{,

Ka|(

Kr

aqHon

'Bö?R"9, r-a199' o
Prc. 9. T€olrorrl{ecl|l raüneparyp|{..i nporxo3 r,nrr..Tr ra creAyou4xe | 20 rHc.
,let

q@K|{e

rcIllre,

06uero

KAHI{Crf
XVII E-,
9ror

Iltcx rc

Ito HaüIrM TCOpeTXqeCKXM
lrpüB€ÄeHHhtM Ha püc. 8 r{ 9,

HA TOM XC THTEDEAIC

0 Äo 4 Thrc. ner Ha3aa) Ta-
Kofi r[r6I*HT noxoroaaHts 6ur paB€H
-0,32 'C 

{kat< BxaHo, t{ 3Äech coBnaae-
tlr€ c 3KCnCpüMeHTOM OXa3U-
Baclgt xopourrrM).

Tax.nr oSparon. coBpeMeHHoe no
Ten rcHllc HocltT tpKo aHp:rxeHHoe
nprlpoüroc nporcxo)ruteHle u B cKo_
poil tpc&Hr,r oHo MoxeT cueHmbct
Hoxoü üaloü noxonoraHür [], l5l.

K aliaorn,rxuv BuaoÄaM Taro(c
npl{xoltNlix3leqrHhrü Hcl|eqranfi Krx-
Maroror f: JIaHAüef4[r, on16rfi (oBaB.
ü-rnr 6oJt(üt),lo crarbp rIoA HajBatH{€M
"HoBlrfi Irnhti ne,[HlrKoBHfi nephoÄ
BMCCTO rIO6aT6HOIO nOTeIUeHUfl?'

5l- no cro oucHxaM, HecMorpr Ha
npqÄorDgoueecr noahruleHte llapul,t-
arbt|o[() .llrJreH{q yrncK[croro ra3at, B
6nsxaf,{li{ 6yÄyureM Hac xler rorrb-
Ko rtoxolqlaHfie ü HacTyrueEle "Ma-
noro JrclEtxoBoro neprlola- no rüny
XVII - )SIII BB- c orycxaHxeM cp€Ä-
Hlq rExäpaTyp 6olee qex Ba rpa.ryc.
Ilpr|.le üpBHfi nMrryJlbc cyurecrDeH-
Horc noxoüo.uaHurr Eac oxrraer np[6_
Ißfilnlto B 2030 r., Ho 3Haqmcr6Ho
olorr@ cEFIloe noxonoÄ:tHfie, c orryc_

d l 2 6

F'"
a.
t 2 1a
Eä
Ez
8,,
ä -- - tao ypoBi{ Hat{:rna

tlporßo*ru B 2200 r.
T. Jla.naureüÄra, xar r.r
X.l{. A6rycaMaroBa ul,

xoppcjtlpyergs t,l c rlarxlM
(cM- pr{c. 9). B 6n|rxaü-

Hac Talo(e xJIeT cjla-

nporuunefifiocrb Pocc{N, anpejb 2009 r.

ooo -5()() 0 5()0 1(xro 15t)0 2(xx)
fqabl

Prc. I O. Termeparypa ( t I no.apxxocrx Cspraccora ropr (c ocp€efler rox orono
cu rerlr ofipqaeto|rxal no x3oronHhua dftI!€{rtx rxlc,|opqAt a ocyaTtiax n axr_
roHxnx ropc{rx opra|r3ror, norp€6sr.ru a Aotrxrrr orrorexrrr I I 3l , a rexne_prrypxrt rp6{A (a

Bep[:tocTHo[o cjl9t "oKtAHOA, XJI'|l{a-
rnqecxas pcardru +ra cnrtxdnre col-.
reyqör atgütsirrr ranae{{cr na
r€cKonßy\{,4ef tro orHouem.in: ( ee
I 2-rertuü, fu *nax. fur onpeaeft iiur
x€ cwMapnor KaprnHH t3MeHeHUrI
xnlMara B blayue Heo6xoÄrMo cro-
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kfue Nuitae rut cymu Ktonqna nlnntowwa

HeooxoaxMo o6parHTb ocoooe BHnMaHHe, qro qro yBenrqe[re xoHqe|Irpaqrut C0. reagr x norrrme-
KxorcKxü flporoKoJt He nMeer Ha) .rHoro o6ocHoBa- üfiro 3acyxoycmlgrtocrtt SrtaKorHx xynbryp, B ToM
Hrrr, a I|o cBoei cy r or| eule I| nD{rnßop€{nr 0[3x- .rHcne ]r llllleHl|qbr.
xe npr|poÄBux npoueccoü r coBepüreuo BeEepüo
o6rrcncer BJ|xrr|||e r|a HrnMar axrpo|IoreHHrrx Bo3-
Aeicrariü. Kpoue roro, neo6xoÄruo )qrtHBarb, riro
roBHüreHI|e |IapurajrbEom aeBreBr|x yulexficjlom ra-
sa r aruocQepe nplxoanr K rloluruennn sSQexrnr-
lrocrl ceJrbcKoro xo3rfcDe Il cxopocrn x)ccra oüte-
xrr rupy6aemux JrecnHx r{accrro!. 06 srou cro-
ponxrxlr Kr-rorcxoro nporoKoJla coBepueHHo 3a6br-
oaror (nan npocro He xorar :narr). Creayer
orMerrlTb, vro sS$ernruocrr ceJr]cxom xo3ttcrra
x cxopocTb BoccTlfloBreH[r necor rlolNmleTct [pt-
MO npollopuxoxaJrbxo yBenr|reHr|n napuf,utluoro .[ar-
nexxx yrneKrcJroro rasa r arnroc$cpe [71. Kpoue
Toro. B 3Toü xe pa6ore y6eaxrelrHo noK{tblBaercq,

Hecumpq Ha rulaBHo€ noBHrueHne corHe.lHofi
aKTlrBHocn!, B o6o3pHMoM oyayueM Hac xaer ronb-
Ko aanbHefuee noxoroaaHne KlIüMam, cBr3zlHHoe c
).lreHbueHneM ygra npeueccnu 3evlx u cxnxcxneu
o6qero aasnexHr 3€MHoü arMocoepbr 6naroaapfl
xl,I3Heae.ETetbHocr[ a3grngfpe6n-glotutD( 6aKrepfiü,
nocmrHHo yaajrrrourdx a3or H3 Bo3[yrür l,| nepeBoÄr-
u1rü ero B oca.qra.r. K coxalreHuro, 3Tu rrpoueccbl
HeynpaanteMue l| Mbl Bptla rn cMoxeM .rm-nß6o
CÄe[aTIr ,IUIfl ID( npnOCTaHOBK]|.

l|3 scero c(a3aHHoro oÄHo3HaqHo cne.(yer, qro
KlrorcKr.rf, nporoKoJl, B rracrH npe.qraraeMHx Mep
npornB aHTponoreHHHx BHopocoB I arMocÖepy
"napxuronrrx ragosl, - HeBepHoe r{ Bp€aHoe pe-
nIeHHe BaxHoü gKororHqecKoü flpooJlexf,r- Oco-
6ernro rpelxrr yoro!f,r rpomKon:a 4.ltx Poccxf,, noc-
KOJIbKy ee SKOHOMT{Ka B OCHOBHOM rrOCTpO€Ha Xa

apaor Äornapor iti rotr) ueponprrrrr no cn6rrxga-
tuf, Koflilef,Tpaqx|I coz H0 l|rrcx]T cr{f|cm n rpeAtrr|
atr giouoxxn f, ceJlcxom xo3rftcrra. 9rx cpe.u-
rcr'Ba c 6onr,ulefi rIotb3ofi MoxHo 6x;ro 6q ncno.nr-

- {icnorb3oBaHnu lrneBoaopoaHorlo Toruirlna,'K rouy
' dFuarua qrDaHa qmqerct nan6oree \ö:Io,qHoü- l{-tdilEii- 

afi'q -g6;pi"arra- rpe6porcr dorr,ruxe o6reuu
rE npxDcr{go}o ?Qlu[{ Ba, llo3ToMy peJurarae ue

: { MI9trK lopordciorqxe (nopuxa lecrrror xrrJrnr-

: . ' : : . .  : l

l. Ä6rycü u
Kn[Mara. Tp]Fr
cn6,2003.

2. KqrJ|sor B,M. fnflnotorf,r Al
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