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HecomHeHHO, ycnex BTopow KoHdepeHuuun
OOH no okpyxatouwen cpeage n passutmo — KOCP
(Pvno-pe-Xanenpo, 1992 r.) u nocnepoBaBLlen
yepes 5 net CneuyuanbHon Ceccumn NeHepanbHOM
Accambnen OOH «Puo+5» (Hbto-Mopk, 1997 r.)
3akniyancsa B MPUBMEYEHUN BHUMAHUSA MpaBu-
TenbCTB M O6LECTBEHHOCTM K npobrnemam rno-
6anbHbIX UBMEHEHUI N yCTOW4YMBOro passutunsa. K
coxaneHuto, atTn oba BceMupHbix dopyma 6binu
NroXo noAroToBneHbl. [oxanyn, rmaBHbIM Mpu3Ha-
KOM Hey[OoBNeTBOPUTENbHON MOAFOTOBKW SABUINCSH
npoBan MonbITOK pa3paboTatb «XapTuo 3emnuny»,
npu3BaHHy copmynupoBaTb U 060CHOBaTbL Npu-
opuTeTbl. BmecTo atoro 6bin ogobpeH oveHb amop-
dHBLIN 1 geknapaTuBHbIN JOKYMeHT — [leknapauus
Pwvo.

Tpu rnobanbHble 3konornvyeckne npobremsbl
o60CHOBaHHO MNpuBNeKawT B HacToslee Bpems
obuiee BHMMaHMe. JTO:

*n3MeHeHne knumaTta («rnobansHoe nortenne-

HUEe»);

ecyabba cnosa 030Ha;

*3aMKHYTOCTb rnobanbHbiX BMOreoxXnmMm4eckmnx
KPYroBOopoTOB (KoHLUenuus 6uoTmuyeckon pe-
rynaunn okpyxatlien cpepbl).

MevanbHbIN NAapagoKC COCTOUT B TOM, YTO, He-
CMOTpSA Ha ybeauTernbHO 060CHOBAHHYIO B Hay4HOM
nutepaType NepBUYHOCTb TpeTben U3 3TUX Npo-
6nemMm u BTOPWUYHOCTb [AOBYX APYrUX, AOKYMEHTHI
KOCP oTobpaxaloT OTCYyTCTBME AOSMKHOrO MOHU-
MaHWsA TOro KOHLeNTyanbHO BaXXHOro obcroaTenb-
CTBa, YTO OCHOBOMOMarawLee 3Ha4yeHme nveeT noc-
nepoBaTenbHOCTb COObLITUI: COLManbHO-3KOHOMU-

yeckoe pasBuTME, CTUMYNMPyEeMOe POCTOM YucC-
NEHHOCTN HaceneHnsl, = aHTPOMNOreHHble BO3aen-
cTBMA Ha 6Buocdepy = nocnenctems nogobHbIX
BO3OENCTBMIA ONA OKpyXawwen cpedbl (knumar,
O30H ¥ T. M.).

PesynbTatom Takoro poga HernoHMMaHus ABu-
NocCb BbIABWXEHWE Ha nepefHun nnaH npobnemsl
«rrnobanbHOro NoTenneHns», BbipasuBLLEECs B NpuU-
HATUM KpanHe HeydadHOW, Oe30pUEeHTUpYLWen n
HecnpaBeanMBON MO OTHOLIEHUIO K pasBuBalo-
wumcsa ctpaHam PamouHoin KonBeHumn OOH 06
nameHeHun knumarta (PKUK), HeobocHoBaHHO cdo-
KYCUpPOBAHHOW Ha aHTPOMOreHHOM Mpoucxoxae-
HUM Habnogaemoro rrnobanbHOro MoTenneHus
KnumaTta M pekoMeHAyemoM (ANS MpOMbILUNIEHHO
pasBUTbLIX CTpaH) cokpalleHMn BbIGPOCOB B aTMOC-
depy napHUKOBbIX ra3oB (Npexae Bcero pevb uaet
o6 yrnekucnom rase).

B nekabpe 1997 r. B Knoto (AnoHus) npowna
TpeTbss KOHdEpeHuMs rocynapcTB-NoANMCaHTOB
PKUK (6onee 160 rocygapcTB), kOTOpast CKOHLEH-
TpupoBana BHMUMaHue Ha AONrMX U OCTPbIX AWUC-
KyCCUAX O TOM, MOXHO N NPUHATbL TpeboBaHne o
cokpauieHumn Bbibpocos CO, k 2008-2012 rr. B
cpeaHeM okono 5% (no oTHoWeHUto K Bbibpocam
ypoBHA 1990 r.). N aTo HecmoTpsa Ha BClo abeypa-
HOCTb MogoBHOM AWCKYycCUM U OTCYTCTBUE B Ha-
cTosWee BpeMs Kaknx-nnmbo 3amMeTHbIX yCnexoB B
cokpauleHun Bbibpocos CO, (rnobanbHble BbIGpO-
Cbl NpoAorXalT 1 6yayT pacTu He TOMNbKO B pas-
BUBAIOLLNXCHA, HO M BO MHOMMX MPOMBbILLSIEHHO pas-
BUTbIX cTpaHax, Bknwoyas CLUA). EcTecTBeHHO, 4TO
no3numnsa pasBMBAaOLWNXCHA CTPaH COCTOWUT B TOM,
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YTO MX FNaBHbIA NPUOPUTET — NOOBEM XUSHEHHOTO
YPOBHS ntofen, a He CBepTbiBaHNE MPOMBbILLNIEHHO-
CTV paam cokpalleHus BbibpocoB CO,. MmeHHO noc-
nepHee sBnseTcs, O4HAKO, yCnoBueM noanucaHus
PKWK, BbiaBuHyTbIM CLUA 1 Apyrumm ctpaHamu «30-
notoro munnuapga». ctopua PKUK — nuwb oaHa
N3 UNNICTPaUnn rMraHTCckon (rnaBHbIM 0bBpasom
OlOpOKpaTUYEeCcKOon) aKkTMBHOCTM, MornowatoLen
€XerogHo COTHM MWUMNIMOHOB [0MnapoB (BMeCTO
WHBECTUPOBAHUA UX B pa3Butme Hayku). Cnegyert
HanOMHUTb, 4YTO nuwb B KoHdepeHuun B Knoto
yyactBoBano okono 10 Teic. 4yenoBek. Becbma
MHOTOYMCIEHHON OKa3anacb W HefaBHAs (HOAOPb
2000 r.) KoHepeHuus B [aare.

MoxHo nogymaTb, YTO OMMCaHHas cuTyauus
aBnseTca cnefacTteBMem Hepa3paboTaHHOCTU Hayu-
HbIX OCHOB npobGnemaTtuku rrnobanbHbIX U3MeHe-
HuW. MogoGHbIN BbIBOA CNpaBenfiMB NULb OTYac-
™M, nockonbky ewe B 1990 r. 661 ony6nmMKkoBaHhl,
HanpumMmep, moHorpaduu [3, 6], nocesaLweHHble 06-
CYXOEHUIO KMoYeBbIX acnekToB rnobanbHoOn aKono-
rmn. B.I". Topwkos [3, 31] BbiABMHYN 1 obocHoBan
OCHOBOMoOMarawLy KoHuenuuio GuoTudeckon pe-
rynaumm okpyxatuen cpegbl. KA. KoHgpatbes
[6-11, 39-41] npooemMoHCcTpupoBan Heob6oCHOBaH-
HOCTb «MapPHUKOBOWY» rMnoTesbl rmobanbHOro noren-
neHns wn npuBneKk BHMMaHMe K HeobxoaMMocTu
n3yyaTb KNMMaTU4YeCcKylo CuUcTeMy «aTtmocdepa—
OKeaH—cylla—neasHon nokpos—6uocdepa» ¢ yde-
TOM BCEWN CIIOXHOCTM OOpaTHbIX CBA3EN Mexay ee
WHTEPaKTUBHbIMWU KOMMOHeHTamun. CepbesHomy
aHanuady nogseprnacb npobnema rnobanbHOM cu-
cTembl HabnoaeHnn [6, 8, 14, 39, 45, 60]. Ocoboe
MecCTO 3aHMMaeT npobnema NM3MeH4YMBOCTU aTMOC-
depHoro o3oHa [40].

OrpaHnymBasicb B OCTanbHOM CCblflkaMy Ha
nutepaTypy, obpaTtumcs K KpaTKOMY KOMMEHTapuio
no noesoAy npobnemaTukn rnodanbHbiX N3MEHEHUN
knumaTa, Haubonee sipko oTobpaxatoulen cyuie-
cTByoLWme 3abnyxgeHnsa. Camble BaxHble 06CTO-
ATenbCcTBa COCTOAT B crefyloLlem:

1) oaHHble HabnogeHW, NoKa elle HeadekBaT-
Hble C TOYKM 3PEHUA UX NOMHOTbI U Hafex-
HOCTW, OTHIOAb HE MOATBepPXAatT Hanu4ns
«rnobanbHOro notenneHnsa» (0CobeHHO 3TOo
KacaeTcsa AaHHbIX Ha3eMHbIX HabnaAeHU B
CLUA, B ApKTVKE 1 pe3ynbTaToB CNyTHUKOBO-
ro AUCTaHUMOHHOIO 30HAMPOBAHUSA);

2) ecnn ycuneHve napHukoBoro adpdekrta at-
Mocdepbl, 06ycnoBrneHHoe npeanonaraeMbim
yaBoeHuem koHueHTpauumn CO, B aTmocde-
pe, coctaBnsieT okono 4 BT1-m2, To Heonpege-
NEeHHOCTN, CBSA3aHHbIE C Y4ETOM KNnMmaToob-
pasytllen ponn atMocepHOro aaposons u
obnakoB, a Takke C BBeJeHMEM Tak HasbiBa-
€MOW NMOTOKOBOW MOMPaBKW, OOCTUralT Ae-
cATKoB 1 gaxe 100 BT-m?;

3) pesynbTaTbl YUCNEHHOTrO MOAENUPOBAHUS
knumaTta, obocHOBbIBalLMe rMNoTesdy «nap-
HMKOBOrO  rnobanbHOro NOTENNeHns» 1N AKo-
Obl cornacywuimecs ¢ faHHbIMM Habnwoge-
HUI, npeacTaBnaT cobon He Gornee 4yem
NOArOHKY K AaHHbIM HabnwogeHun;

4) onupatoLwmecs Ha 3TN pesynbTaTbl PEKOMEH-
paunn o6 ypoBHAX cokpalleHus BbiI6pocoB

Ml nuweHsl cmbicna (UX oCyLecTBNEHNE Mo-
XeT MMeTb, OfHaKo, Aaneko uaylime HeraTme-
Hble couMnanbHO-9KOHOMUYECKMe nocnega-
CTBUSA).

B koHTekcTe npobrnemaTtukmn rnobanbHbIX U3-
MEHEHUI BOMPOCHI, CBSA3aHHbIE C OLEeHKamMu npo-
NUCXOASALWMNX B HacTosllee BPeEMSA U BO3MOXHbIX B
oyayuwem nameHeHnn rnobansHOro knumaTta, 3aHu-
MalT HEeCOMHEHHO ueHTpanbHoe MecTo [1-60].
XoTs A0 CMX MOp B 3TUX OLlEHKax coxpaHseTcs Ao-
MUHWPOBaHWE KoHUenuum «rnobansHoro nortenne-
HUA», O YeM cBMAeTenbCTBYeT TpeTtun oTyeT Mex-
npaBUTENbCTBEHHOW TPYyNMbl 9KCNEPTOB NO MNpO-
6neme nameHeHun knumata (MIFIUK) [37], cneny-
eT AymaTb, 4YTO 370 He Bonee 4yem MHepuUUSA passu-
BaBLUMXCS paHee CNeKynsaTUBHbIX NpeAcTaBreHni,
MOTMBaLUA KOTOPbIX Oblna ganekon OT Hayku, 4YTo
6bino ybeantensHo npoaHanuanposaHo C. bomep-
KpuctunaHceH [2]. HarnagHon nnniocTpaymen npo-
TUBOPEYMBOCTM OLIEHOK, Kacawluxcsa knumara,
MOTYT CRAYyXWTb paAuKanbHO MPOTMBOMOMNOXHbIE
CYXXAEHNHA Ha 3TOT CYeT, BbiCKa3aHHble ABYMS KaH-
avpatamu Ha noct npe3ugeHta CLUA B xope npea-
BblibopHOn kamnaHuu [28]. Ecnu A. Top paBsHO
N3BECTEH KaK ropa4Ymini CTOPOHHMK KOHLLeNuuu rno-
6anbHoro notennexus u MNpoTtokona Knoto, 10 MHe-
Hue [1. Bywa xapakTepusyeTcs crneaylowmmMmm cyx-
OeHnamu: «5 Bo3dpaxatro NpoTMB (9KONOrM4Yeckom)
nonuTuku, cootseTcTBytowen [NpoTtokony KuoTo,
KoTopas npusena 6bl K paguKanbHOMY MOBbLILLEHNIO
ueH Ha 6eH3unH, HedpTenpoayKTbl AN OTOMNMEHUs
XUnblX AOMOB, MPUPOAHbLIN ra3 N 3NEeKTPUYecTBO.
Takoro poga cornatwleHne CUnbHO MOBbICUMMAO Obl
Harpy3ky Ha akoHomuky CLIA, He obecneuduBasa
3alWnTbl OT HexenaTernbHbIX U3MEHEHUI KnuMmarTa.
MpoTtokon Knoto HeadppekTMBEH, HeaaeKBaTEH U
HecnpaBeanvMB MO OTHOLWEHU kK AmMepuke, no-
cKkonbKy OH ucknioyaet 80% mupa u3s yyactusa B
BbINOMHEHUN pekoMeHaauun MNpoTokona, BkNo4vada
Takne OCHOBHblE LeHTPbl KOHLUEeHTpauun Hacerne-
Hua, kak Kntanm n UNuoua». CornacHo nosvuum
[. bywa, rnaBHoe 3HadyeHWe uMerT paspaboTka
HOBbIX 3KOJTOTMYECKN YUCTbIX TEXHOMOrMA U UC-
Nonb30BaHME PbIHOYHbLIX MeXaHW3MOB, BKMlOYas
cBoboay perynupoBaHWsa PbIHKOB 3riekTpuyecTBa
W NPUPOAHOro rasa, HanoroobnoxeHus, a Takxe
Toproento Bbibpocamu. ([. Byw nonaraet, 4To npwu-
POAHLIN ras3 M aToMHas 3JHeprua O6yayT urpatb
BaXHYI0 POfib B CHWXEHWW ONacHOW 3aBWCUMMOC-
™ CLWA oT nHocTpaHHOW HedTn n obecnevyeHumn
3HepropecypcoB cTpaHbl B XXI B.). Cornawasce ¢
pagukanbHon kputukom [lMpotokona Kwuoto ([K),
3amMeTuM, ofHako, 4To cyxaeHus [1. Bywa o pblHOY-
HbIX MexaHmamax nunbo cneumdpuyHsl ans CLUA,
nubo (B cnyyae TOproBnu Bblbpocamu) ABNAOTCA
CNOPHbIMN.

Euwe 6onee ybeautenbHOW unnocTpaymen He-
coctoaTenbHocTn MK gBnaetca Heypava LlecTon
koHepeHunun (COP-6) npeactaBuTenen rocy-
napcts, nognucaBwmx PKUK, coctosBlerica 13-24
Hosa6pa 2000 r. B Naare (7000 yyacTHukOB 3TOWM
KoHdepeHunn npeacrtasnanu 182 npasBuTenbCcTBa,
323 mexnpaBUTENbCTBEHHbIE U HENPABUTENbCTBEH-
Hble opraHmsauum n 443 cpefcrtBa MacCOBOW WH-
dopmauunn). YUnen koHrpecca CLUA [1. BapToH (pec-
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nybnukaHey M3 wrtaTta Texac) 3asBun, YTO ecnu
0. Byw nob6eaut Ha BbiGopax (4TO, Kak M3BECTHO,
npoun3oLLsno), To oH 6yaeT pekoMeHAoBaTb eMY, YTO-
6bl CLUA oTkasanuck ot lNpotokona Knoto n Hava-
NN neperoBopbl C Lenbld O0CBOBOXAEHUS 3KOHO-
MWK/M OT HEOBOCHOBaHHbLIX 3KONOrMYECKNX OrpaHun-
YEeHUN, NOCKONbKY «TO, YTO Mbl BUAUM 3aecb (Ha
COP-6), npeactaBnsaet cobon B BbICLIEN CTENEHU
6ecnonesHoe ynpaxHeHve nnu, B nyylem cny4yae,
ynpaxHeHne B haHTasnpoBaHUn, a NO3TOMY HUY-
TO, obcyxaaBlueecs B Te4eHMe 3TOW Hedenn, He
OOIMKHO HanTW NOAAEPXKKN ronocoBaHMEM B NOMO-
XUTENbHOM CMbICIIEY.

MHTepecHO B 3TON CBA3U, YTO €CNU UCMNOMHU-
TenbHbI anpektop Mporpammbl OOH no okpyxa-
towen cpene (FOHEM), 6biBwmnii muHuctp ®PIM no
okpyxatowen cpene K. Tondep otBepr npeano-
XeHue paccmaTpuBaTb aTOMHYK 3JHEPrutlo Kak
Ba)XKHYH0 MepcrnekTUBY Ans aHepreTukn Gyayuiero,
10 npeactasutenn CLWA u AnoHun 3assunu B
[aare, 4TO OHM roToBbl ObINK GbI NogaepxaTb u-
HaHCMpOBaHME MPOEKTOB MO aTOMHOW 3HepreTuke
B pa3BMBAILLNXCA CTpaHax, UMesi B BUOY CHUXe-
HMe BbLIOPOCOB YrMEeKncnoro rasa B atmocaepy.

BaxHon ocobeHHOCTblO auckyccunm B [aare
6bina onpefeneHHas KoHdpoHTauna mexay CLUA
n cTpaHamu EBponenckoro coksa, KoTopble OTKIO-
HWNW aMepuKaHckoe npeAnoxeHue o cbanaHcu-
poBaHun GanaHca yrrnepoga nyTeM MCnonb3oBa-
HUSA PasnuyHbIX BO3MOXHOCTEN (BKIoYas Mepbl No
BOCCTAHOBIIEHUIO NECOB KakK CTOKa yrnepoga) wu
notpebosanu ot CLWA noguynHeHus obuwmm peko-
MeHAaunsam o6 ymeHblLleHUM BbIOPOCOB yrnekuc-
noro rasa B aTtmocdepy.

maBHOe B npobrieme nameHeHun rnobansHo-
ro KnuMaTa COCTOUT B TOM, 4YTO, XOTHA hakT norten-
neHunsa rnobanbHoro knumarta B XX B. He Bbl3blBa-
€T COMHEeHUN (0OCOBEHHO 3TO OTHOCUTCA K nocne-
AHeW 4yeTBepTU Beka), MPUYUHBI MNOTENNeHns
(B 4acTHOCTM KOMUYECTBEHHblE OLEHKU BKNagoB
pasnuyHbiXx PakTopoB B M3MEHeHUs rnobanbHOro
KnumMmaTa) ocTarTcs NpeaMeTOM OCTPbIX HAaYYHbIX
avckyccun. B ewe Gonblien cteneHn 3TO OTHO-
CUTCHA K MPOrHo3am knumaTta C y4yeTOM aHTpono-
reHHbIX BO3AencTBMi. B 3Tol CBs3M cumnToMa-
TU4YHO, YTo aBTopbl MITOUK-2001 oTkasanucb oT on-
peaeneHns NoOHATUA «M3MEHEHUsT KnumaTta», npu-
HaToro B PKWK kak o6ycnoBneHHOro nuiib aHTpo-
noreHHbIMu hakTopamu, 1 cornacosanu ageksaT-
Hoe onpefeneHne c y4eToM Kak MPUpPOAHbIX, TakK K
@HTPOMNOreHHbIX MNPUYUH WUIMEHEHUsa KnumaTta.
Cnepyet k aToMy fo6aBuTb, UTO Henb3sa 3abbiBaTb
M TpaguLMOHHOIO onpefeneHus knuMmaTta Kak sB-
NeHus, XxapakTepu3yeMoro 3Ha4eHnsamMu ero napa-
MeTpoB, ocpedHeHHbiMM 3a 30 net. O6patumca
Tenepb K KpaTkoMy 0630py OaHHbIX HabGNAEHUN,
onupasack rnaBHbiM obpasom Ha TpeTun oTyer
MUK [37].

HaHHble Ha6nwoOdeHuUl
3a napamempamu Kaumama

1. Temnepamypa eo3dyxa. CornacHo gaHHbIM
HabnoaeHn Npu3emMHON TemnepaTypbl Bo3dyxa
(NMTB) 3a nepuoa ¢ 1860 r., eé cpegHerogoBoe
cpepHernobanbHoe 3HayeHWe MNOBbLICUMIIOCL Ha

0,6 +0,2°C. 3710 npumepHo Ha 0,15°C npesBocxo-
OUT 3HauveHue, npusegeHHoe B OTtuyete MIOUK-
1996 (cm. [8]), uTo 06YCrNOBNEHO OTHOCUTENBHO BbI-
cokum yposHem MTB B 1995-2000 rr. JaHHble Ha-
6nogeHun obHapyXunu Hanuyne BecbMa CUITbHOWM
NPOCTPaHCTBEHHO-BPEMEHHON N3MEHYNBOCTHU
cpeaHerogosou MNTB Ha 3emHOM wape. 310 npo-
SIBUNOCb, HaNpMMep, B TOM, YTO NOTENMeHne KnumaTa
B XX B. NPOUCXOAUNO rnaBHbLIM 06pa3om B Teye-
Hue AByx nepuopos BpemeHu: 1910-1945 rr. n c
1976 r. no HacToswee Bpems. N3 HOBbIX AaHHbIX
no AWArHocTuke rrnobanbHOro knNumaTta cnepyer,
4YTO noTennieHne knumaTta B CeBepHOM nonywiapuu
B XX B. O6bI0, N0O-BMAUMOMY, CaMbiM CUMbHbLIM 3a
nocnegHtoto 1000 net, 1990 rr. — cambIiM TennbIM ge-
catuneTtmem, a 1998 r. — Hanbonee TennbIM rogom.
BaxHaa 0co6eHHOCTb AMHAMUKN KnNumaTta COCTO-
sna B TOM, YTO B CpeHEM CKOPOCTb MOBbILIEHUS
HOYHbIX (MUHWManbHbIX) 3HadveHun IMTB Ha cywe
NnpUMEpPHO BABOE NPEBOCXOAMNa CKOPOCTb pocTa
OHEBHbIX (MakcumanbHbIX) 3HavYeHu MNTB HavnHas
¢ 1950 r. (0,2°C npotme 0,1°C/10 net). 310 cnocob-
CTBOBarno pocTy MNPOAOIIXUTENbHOCTN 6e3Mopos-
HOro nepuoda BO MHOMMX PerMoHax yMepeHHbIX U
BbICOKUX LUMPOT.

B Otyete MIONK-2001 He ynomsaHyTO O npeg-
nonarasLLIEMCS paHee yCUneHun noTenneHns Knm-
MaTa B BbICOKMX WnpoTax CeBepHOro nonywapus
KaK XapakTepHOM Mpu3Hake aHTPOMOreHHo obyc-
NnoBneHHoro rnobanbHoro notenneHna. OgHako u3
ocyujectBneHHoro B pabote [1] aHann3a gaHHbIX
npamMbIX namepeHun MNTB Ha cTaHumax «CeBepHbIN
nontoc» 3a 30 neT v AeHAPOKNMMATUYECKNX KOCBEH-
HblIX AaHHbIX 3a nocrnefHue 2—-3 cToneTus cneay-
€T, YTO YNOMSIHYTOrO YCUNEHUs NoTenneHnsa He Ha-
6nioganochb, a M3MEHEeHUsA KnuMaTta Kak nocnegHe-
ro crtoneTus, Tak U NocriegHero gecATuneTus xa-
pakTepusoBanucb CUIMbHOW MNPOCTPAHCTBEHHO-
BPEMEHHOW HEeOAHOPOAHOCTbIO: B ApPKTUKE OAHO-
BPEMEHHO POPMUPOBANIUCE PErMOHbI NOTENMNEHUS
M NOXonojaHus Knumarta.

Mo paHHLIM ceTu asponornvecknx Habnwope-
HUIA (HaumHaa ¢ 1950-x rr., korga aTa ceTb cTana
6onee unu meHee agekBaTHON), TpeHAbl cpefHe-
rnobansHon MTB n TemnepaTypbl HWXHEN TpPo-
noccepbl O6bIMM  NOYTU  OAMHAKOBLIMU  (OKOMO
0,10°C/10 net) [19-21]. CornacHo AaHHbIM CMYTHU-
koBoro CBY-gnctaHUMOHHOro 3oHAMpoBaHuA (Ha-
ymHada ¢ 1979 r.), Meno MecTo NoBbILEeHNE cpea-
HernobanbHOW TemnepaTypbl HUWXHen Tponocde-
pbl, coctaBuBwee okono 0,06°C/10 neT u 3Ha4n-
TenbHo ycTynawouwee pocty [1TB (npumepHoO
0,15°C/10 neT). Nogo6Hoe pasnuuue noTenneHus
NposIBMNOCH rNaBHbIM 06pa3oM B perMoHax okea-
HOB B Tponukax u cybTponukax, a NpuynHbl pas-
NMYnsa ocTarTCa HesACHbIMU [25].

2. lNpomsxkeHHOCMb CHEeXHo20 U 11edsIHo20 r10-
kpoeos. HaunHasa ¢ koHua 1960-x rr. Habnga-
NOCb YMEHbLUEHNE TMPOTSXKEHHOCTU CHEXHOrOo
nokposa, coctasuBliee okono 10%, n cokpatie-
HWEe MPMMEPHO Ha ABe HeOenun eXeroaHomn npo-
OOIDKUTENBbHOCTU MOKPLITUSA NeAsHbIM MOKPOBOM
03ep M pek B cpeaHux u BbiCOkMUX wunpotax Ce-
BEPHOro nonywapusd, Torga kak B HEnonsipHbIX
pernoHax npoucxoauno OTCTYNNeHNe TrOpPHbIX
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negHukoB. MNMpOTAXEHHOCTb MOPCKOro neasiHoro
nokposa B CeBepHOM nonyLwapum BECHOW U ne-
TOM yMeHblunnacb HadymHas ¢ 1950-x rr. B npe-
nenax 10-15%. Becbma BepoATHO, 4TO 3a nocne-
OHue gecaTuneTus (B nepuoabl KOHLa neta—Ha-
Yyana oceHu) NPOU30LLN0 YMEHbLIEHUE TOMLWMHbI
MOPCKOro negsHoro nokposa B ApKTuke, cocTa-
BuBLwee okono 40%, Ho 3umon nogobHoe ymeHb-
weHne 6biNO ropasfno MeHee cyuleCTBEHHbIM. 3a
nepuvoa perynsapHbiX CNYTHUKOBbIX HabnwgeHumn
(HaynHasa ¢ 1970-x rr.) B AHTapKTMKe 3aMeTHO-
ro TpeHaa MNPOTAXEHHOCTU feAsHOro nokKpoBa
obHapyxeHO He 6bino.

3. YposeHb nogsepxHocmu u mennocodepxaHue
8epxHeeo criod okeaHa. 3a XX cTtonetue npomso-
wen nogbem ypoBHa MupoBoro okeaHa B npefge-
nax 0,1-0,2 m, npuynHon KoToporo O6biNno, BEpPOAT-
HO, OTYaCTM TENNOoBOEe paclLUMpeHne MOPCKUX BOA
N TasiHMe nbAa Ha cyuwe, obycnoBneHHoe rnobans-
HbIM noTenneHveMm. CKopocTb nogbema ypoBHA Mu-
poBOro okeaHa npessowna B XX B. NPUMEPHO B
10 pas Habnogaswytoca 3a nocnegHne 3000 nert.
HauuHasa ¢ koHua 1950-x rr. (korga ctanum macco-
BbIMW UM3MEPEHUs TemnepaTypbl MNOBEPXHOCTU
OKeaHa) NpoM30LLNo yBenNuyeHne Tenroconepxa-
HUS1 BEPXHEro crnosi okeaHa.

4. flpyeue napamempsbi Knumama. JaHHble Ha-
onogeHnn cBuaeTenbCTBYOT O TOM, YTO B Teye-
HMe XX cTonetua Habnwganocb yBenuyeHue
ocaakoB Ha 0,5-1% 3a 10 neT Ha Oonblen vyac-
TW PErnMOHOB CYyLIN B CPEAHUX U BbICOKUX LLUNPO-
Tax CeBepHOro nonywapus, HO YMeHblUeHUe
ocapgkoB (npumepHo 0,3% 3a 10 neT) — Ha 6onb-
wen yactn cywm cybTponnyecknx WMpoT, KOTO-
poe ocnabunocb, ogHaKo, B caMmble nocregHune
rogbl. Yto kacaetca MupoBoro okeaHa, TO OTCYyT-
CTBME afleKBaTHbIX JaHHbIX HAabNAEHUA He no-
3BONUMO BbIABUTb AOCTOBEpPHble TpeHAbl ocaj-
koB. Bo3amoxHO, 4TO B nepuoa nocnegHux gecs-
Tunetun ctanun 6onee 4yacTbiMn COOLITUS UHTEH-
CUBHbIX WU 3KCTpeManbHbIX OCaAKOB B CpeaHUX u
BbICOKMX WwmMpoTax CeBepHoro nonywapus. Hauu-
Hasa ¢ cepeauHbl 1970-x rr. 6onee 4acTbiMu, yc-
TOWYUBLIMU U WHTEHCUBHLIMW CTanu sIBNEHUS
Onb-HuHbo — HOxHoe konebaHne (BHIOK). lMo-
pobHas guHamumka QHKOK oTtobpasunacb B oco-
OEeHHOCTSX pervoHanbHbIX Bapuauuin ocagkoB u
MTB B 6onblwel YacTn 30H TPONUKOB U cybTpo-
nukoB. [Moka ele ocTawwWwmecs pa3poO3HEHHbIMUA
M HeadeKkBaTHbIMW AaHHble HAOGMNAEHUA UHTEH-
CMBHOCTU M 4aCTOTbl MOBTOPSEMOCTM Tponu4yec-
KUX U BHETPOMUYECKUX LIMKMOHOB, @ TakXe MecCT-
HblX LUTOPMOB He MO3BONAKT cAenaTtb onpeae-
NEeHHbIX BbIBOAOB O Kakux-nnbo tpeHaax [9].

5. KoHuyeHmpauyusi napHUKO8bIX 2a308 U aHM-
pornoeeHHO20 as3po3osisa 8 ammocgepe. 3a nepu-
og ¢ 1750 r. no HacTodAWwee BpeMs KOHUEHTpa-
uMa yrrnekmcrnoro rasza B atmocdepe Bo3pocna
NPUMEpPHO Ha OOHY TpeTb, OOCTUTHYB CaMoro
BbICOKOrO YpoBHS 3a nocnegHue 420 Toic. net (u,
BO3MOXHO, 3a nocnegHune 20 MIiH. feT), 0 YeM CBU-
[0eTenbCTBYIOT AaHHble neAsHbiXx kepHoB [37].
MpumepHo Ha OBe TpeTu POCT KOHUeHTpauuwu
CO, sa nocnepHve 20 net obycroerneH Bbibpoca-
MW B aTMOCepy 3a CYeT CXUraHusa MCKonaeMblX

Tonnue (OcTanbHOE MPUXOAMTCHA Ha OON0 BKNa-
[OB OT CBEAEHNSA NEeCOB U B MeHbLUeN CTEMNeHn —
LEeMEHTHOM NPOMBbILNEHHOCTHN). MHTepecHOo, 4To
K koHUy 1999 r. BbiGpocel CO, B CLUA Ha 12%
npesbicunu yposeHb 1990 r., a nx ganbHenwee
BO3pacTaHne AOSMKHO yBenuuuTb 3Ty Ludpy eLle
Ha 10% k 2008 r. [56]. Mexagy Tem, cornacHo
[MpoTokony KnoTo, BbIGPOCHI AOMKHLI ObITE YMEHb-
weHbl k 2008 r. Ha 7% NO OTHOLUEHUIO K YPOBHIO
1990 r., yto TpebyeT cymMmapHOro cokpawieHus
BblGpocoB okono 25% (pasymeeTcd, 3TO COBep-
LWWEHHO HeoCyLecTBMMO).

CornacHo umerwmnmcs aaHHbIM HabnoaeHUN,
B HacTosllee BpeMsa kak MmpoBOM okeaH, Tak u
cywa asnstoTtca rnobanbHbiMm ctokamu CO,,. Mpu-
YyeM B OKeaHe 3TO OOYCMOBMEHO XUMUYECKUMU U
bvonornyecknmu npoueccamu, Torga Kak Ha cylue
CBSI3aHO C YyCUNeHueM «depTunusaunum» pacTu-
TENbHOCTM 3a cYeT BO3pacTalolen KOHLUeHTpa-
umm CO, 1 asoTa, a TakKe C U3MEHEHUAMMN 3eM-
nenonbL3oBaHus.

He BbI3biIBaeT COMHEHUN, YTO rnaBHbIM dak-
Topom pocTta koHueHTpauumn CO, B XXI B. ocTa-
HETCHA CXWUraHue mckonaembix Tonnue. Ponb 6uo-
cdepbl (M okeaHa, u cywwu) kak Gapbepa Ang
pocTa KOHUeHTpauwunm OyaeT CO BpPeMEHeM ocC-
nabnartbcda. CornacHo MIFAMK-2001, BeposATHbIN
UHTepBasn 3Ha4YeHui KoHueHTpaumm CO, K KOH-
uy ctonetusa coctaBut 540-970 mnH.”" (BonHay-
cTpnanbHoe N COBpPEMEHHOE 3HayeHUs paBHbI,
cooTBeTcTBEHHO 280 MnH.”' 1 367 mnH.™"). Bax-
HblM hakTopoM rnobanbHOro KpyroBopoTta yrne-
pofa SBNAITCS U3MEHEHUHA 3eMMenonb3oBaHus
[36], HO paxe ecnu Becb yrrnepon, BblOPOLLIEHHbIN
B aTMocdepy 3a cyeT 3emnenonb3oBaHus, byaeTt
ycBoeH Guocdepon cywm, To 3To npuBeaeT NuULlb
K yMeHblweHunto koHueHTpauun CO, B npefenax
40-70 mnH.”'. YTo KacaeTcsi NMPOrHOCTUYECKUX
oueHok KoHueHTpauum gpyrux M k 2001 r., 10
OHW M3MEHSITCH B OYeHb LUMPOKUX npefernax.
Tak, Hanpumep, U3 HEKOTOPbLIX OLLEHOK cneayeTt, 4YTo
ponb TponocepHOro 030Ha, Kak MapHWUKOBOTO
rasa, MOXeT CpaBHATbCA C BKNagoM MeTaHa wu
OKaxXeTcsl CyLWeCTBEHHON, Kak U PaKkTop CHUXe-
HUSA KavecTBa Bo3ayxa Ha 6onbuwen yactn Ce-
BEPHOro nonywapus.

KoHueHTpauna metaHa B aTmocdepe BO3pocC-
na no cpaBHeHWI0 ¢ HabnwgasLencs, NO KOCBEH-
HbIM AaHHbIM, ¢ 1750 r. B 2,5 pasa n npogomnxaet
yBenuyueaTbcs. ExerofgHble Temnbl BO3pacTaHus
koHueHTpauum CH, sameanunuce n ctanu 6onee
nameHuymBbiMn B 1990-e rr. no cCpaBHEHUWO C
1980-mu rr. 3a Bpems ¢ 1750 r. nponsowno yse-
nMyeHne KOHUEeHTpauuum 3akucu asoTta Ha 16%.
B pesynbTate ocywecTBNeHUs pekoMeHpauumn
MoHpeanbckoro lNpoTokona u nocnegyowmnx o-
NOMTHEHUN K HEMY KOHLUEeHTpauuu uenoro psga ra-
NoreHyrnepoaHbiX CoeAMHEHUN, PYHKLNOHUPYIO-
LWKUX KaK NapHUKOBbIE, Tak U 030HOpaspyllatoLme
rasbl, nn6o Bo3dpacTtanu MearieHHee, YeMm paHblue,
nnbo Havanu ybbiBaTb. OaHako Havancs ObiCTpbIn
POCT KOHLEHTpauum nx dameHuTenem n HekoTo-
pbIX APYIrMX CUHTETUYECKUX COEAUHEHUN, Hanpu-
Mep nepdTopyriepoaHbIX COeANHEHUN N LWeCTn-
dhTOPUCTON Cephl.
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OueHKM un3MeHeHus paanaLMoHHOro BO3MY-
watowero sosgencrteua (PBB), xapaktepusyouie-
ro ycuneHue napHUKOBOro adpdekta atmocdepsbl
N 00yCNOBMEHHOro POCTOM KOHLIEHTpauuum Xopo-
IO nepeMellaHHbIX B aTMocdepe ManbiX ra3oBbixX
komnoHeHToB (MIK), ganu cymmapHoe 3HayeHue,
paBHoe 2,42 BT-M?, npu cregylowmx Bknagax pas-
nnuHelix MIK: CO, (1,46 Brt-m?), CH, (0,48 BT-m?),
ranoreHyrnepoaHble coeauHeHusa (0,33 BT-m?),
N,O (0,15 Bt-m?). Habnwopgasweecs 3a nocne-
AHVe OBa fecATuneTnsa ymeHbleHne obuiero co-
AepXaHUa 030Ha MOrfo npuBecTU K oTpuua-
TenbHomy PBB, coctaBnswowemy 0,15 BT M2, ko-
TOpOe MOXEeT CHU3UTbCHA [0 HYNsa B TeKywem
cToneTun, ecnu Mepbl NO 3alWuTe Crnos O030Ha
oKaxyTcsa ycnewHbimu. Mpoucweawun ¢ 1750 r.
poCT coAepXaHusa TponocdepHOro o3oHa (npu-
MEPHO Ha OAHY TpeTb) MOI NOPOAUTbL MOMOXU-
TensHoe PBB okono 0,35 BT -m2.

Co BpemeHu Otyeta MIIOUK-1996 cyuwe-
CTBEHHO M3MeHuUnucb oueHkn PBB, obycnosneH-
HOroO He TONbKO YMCTO pacceuBarolWmnmM cynbdart-
HbIM a3po30fyieM, HO W JApYrMmMmuM BUAaAMKU asdpo-
304, 0CoOBEeHHO yrnepoaHoro (CaxeBoro), xapak-
TEPU3YEeMOro 3HayYuTerNbHbIM NOrNOLWEHNEM COSl-
HE4YHON paauauunu, a TakKe opraHM4yeckoro Mop-
CKOrO CONeBOr0 U MWHEpPanbLHOro aspos3ons.
CunbHaa NpocTpaHCTBEHHO-BPEMEHHas M3MeH-
YMBOCTb COAEepXaHUsA aapos3ond B aTmocdepe u
€ro CBONCTB CEPbE3HO OCIIOXHAET OLEeHKN BO3-
AencTena asposons Ha knumat [39]. PesynbTa-
Tbl HOBbIX pacyeToB [. XaHceHa un ap. [33] pa-
AVKanbHO MW3MEeHWNnW npefcTaBrneHne o ponu
pa3nunyHbix akTopoB opmuposanHna PBB. Co-
rmacHo aTUM pacyeTam, MMeeT MecTo npubnu-
XEeHHas B3auMHas KoMMeHcauusa noTenneHus
Knumarta 3a cyeT pocTa KoHueHTpauuun CO, u
noxonogaHus, o6ycnoBNeHHOro aHTPOMOreHHbIM
cynbdaTtHbIM asposonem. B aTux ycnosuax 6o-
nee BaXHYI PONb AOJKHbI UTpaTb aHTPOMNOreH-
HO obycnoBrieHHble BbIGPOCH MeTaHa (rmaBHbIM
o6pa3om 3a cyeT PUCOBBLIX YEKOB) U YyrnepoaHo-
ro (nornowawpouiero) asposons.

KnunmaTtoobpasywwmm ¢aktopom, Tpebyto-
LWKUM yyeTa, ABMSATCS NU3MEHEHNS BHeaTMocdep-
HOWN conHevyHoOW paauauuu. Bknag atux namexe-
Hu B PBB 3a nepuog ¢ 1750 r. mor gocrturatb
npumepHo 20% no cpasHeHuto ¢ Bknagom CO,,
4TO 06yCcnoBneHO rnaBHbIM 06pa3oM ycureHmem
BHeaTMOC(MepHOW MHCONALUM BO BTOPOW MOMO-
BMHe XX B. (BaxHoe 3HayeHue mmeet ydveT 11-
netHero umkna wmHconsuumn). OgHako Bce ewe
Aanekn oT NMOHUMaHUA BO3MOXHble MeXaHU3MbI
yCUINeHns BO3AENCTBUA CONTHEYHOW aKTUBHOCTWU
Ha knumart [32, 39].

Pe3ynbmambl 4yucsieHHO20 ModesiupoeaHus
KnuMama u ux docmogepHoCcmb

Mpobnema YncneHHoOro moaenMpoBaHusa Gbina
HeJaBHO AeTanbHO NMpoaHanuM3nMpoBaHa, B 4acT-
HocTu, B paboTtax [8, 10, 12, 13, 16, 22, 26, 39, 47, 51,
59]. OrpaHuynmcs No3TOMYy NULLb KPaTKMMMN KOM-
MeHTapusaMu. HeCoOMHeHHbl JOCTUIHYTble 3a Noc-
neaHwe roabl 3Ha4YUTEnNbHbLIE ycrnexu B pa3paboT-
ke 6oriee NOMHbIX, YeM paHee, YNCIEHHbIX Moae-

nen knuMarta ¢ y4yeToM (Kak NpaBumio, UHTepaKTuB-
HbIM) BCEX KOMMOHEHTOB KIMMaTU4YECKON CUCTEMBI
«aTmocdepa—-rugpocdepa—kpunochepa—buocde-
pa». NpuobpeTaeT, Hanpumep, YepTbl peanbHOCTK
MHTEpaKkTUBHOE onucaHue rnobanbHOro Kpyroeo-
poTa yrnepoga B pamkax Teopuu knumata. Ypes-
Bbl4alHasa CNOXHOCTb MOAENen Knmmarta u MHOro-
YMCMNEHHOCTb MUCMOMb3yEMbIX B HUX CXEM 3MMUPU-
Yyeckon napameTpusauumnm pasfnuyHbiXx (0COBeHHOo
NOACETOYHbIX) MNpOLEecCOB 3aTpygHAeT aHanus
ajekBaTHOCTM mMopernen, ocobeHHO C ToYkM 3pe-
HUS UX NPUMEHEeHUs Ansi NporHo3a knumaTta 6yay-
wero. iIMeHHO NoaToMy NpeanpuHATbIE OO CUX MOp
NonbITKN CpaBHEHUSA pe3ynbTaTOB YMCMEHHOro0 Mo-
OenVpoBaHus KnumaTta C gaHHbiMKM HabngeHun
OblNM BECbMa CXeMaTUYHbIMU, NPOTUBOPEYNBLIMU
N HeybGeaguTenbHbIMU.

HeyGeaontenbHbl, Hanpumep, BbIBOAbI, Kacato-
Lmecs BEKOBOro xoaa cpefHerofoBoOn cpefHe-
rno6aneHon MNTB 3a nocnegHve nonTopa cTone-
Tna. Ecnu, cornacHo OTtyety MIF'OUMK-1996, nme-
eT MecTOo Xopolwee cornacuve HabnwAEeHHOro u
paccyMTaHHOro (C y4eToM pocTa KOHUeHTpauum
CO, n cynbdaTHoro asposonsa) xoga [TB, 7o,
cneays onpegeneHHomy cueHaputo [33], Heobxo-
AVMMO cuyuTaTb Gonee BaXHbIM yyYeT MeTaHa U
yrnepogHoro asposond. K coxaneHuto, B o06oux
3TUX cry4vyasiXx BblBOAbl NOKOATCHA Ha NPOU3BOSb-
HbIX CyXAeHudax, a cornacue c HabnwgeHnamun
sBNAeTCA B OENCTBUTENbHOCTU He Gomnee uyem
noaroHkon. K Tomy xe sICHO, YTO MpakTU4eCKn Co-
gepxaTenbHoe cpaBHeHWe Teopuu ¢ Habnwoae-
HUAMW OOMXHO 3aknw4aTb B cebe paccmoTpe-
HWEe pernoHanbHbiX U3MEHEHUN KnNumaTa (He or-
paHunumBasce MNMTB), 1 He TONbKO CpefHUX 3Ha4ve-
HUN NapameTpoB KnMumaTta, HO U UX U3MEHYNBOC-
TW, XapakTepndyemomn mMomeHTamu 6ornee BbICO-
KOro nopsaka.

B Otyete MIT'OUMK-1996 cogepxuTtcsa Bbi3BaBs-
LWNA OCTPYI AUCKYCCUIO BbIBOA: «BanaHc nme-
IOWNXCA OaHHbIX NpeanonaraeT Hanuyne pasnu-
YMMOTO BIIUSHUS YerioBeKa Ha rnobanbHbIA KNn-
MaT» [39], a Takke yTBep>XAeHue, YTO «aHTpPono-
FeHHbI CUrHan» yxe nposenseTca Ha oHe npu-
poaHO OBYyCNOBMEHHOW U3MEHYMBOCTU KNMMaTa.
CornacHo Otyety MI'OMK-2001 [37], «uccnepno-
BaHUa no obHapyxXeHuto n atpubyuun perynsap-
HO BbISIBMISAIOT CBUAETENbCTBA HaNM4nus aHTpPono-
reHHOro curHana B gaHHbIX HabnwageHun knuma-
Ta 3a nocnegHue 35-50 nert... MNpupogHo obyc-
NOBMEHHble BO34EWCTBUS MOIMKU Urpatb pofb B
HabnwogaeMom noTenneHunm B TevYeHue nepBon
NONOBUHbI XX CTOMEeTUsl, HO He CNOCOOHbLI 06bBsAC-
HUTb MOTensieHne BO BTOPOM MOMOBUHE CTone-
TMa». 30ecb XXe COAepXUTCH, O4HaKo, U Takoe
cyxaeHue: «PekOHCTpyKUMS knumaTa 3a nocrne-
aHue 1000 neT m mogenbHble OUEHKUM ero npu-
poaHO 0OyCrnoBMNEHHbIX U3MEHEHUW CBUAETEIb-
CTBYIOT O Manown BEepOATHOCTM TOro, 4To Habnto-
JaBlleecss BO BTOpPOW nonosuHe XX cTonetus
noTenneHne knumarta MOrfo MMeTb MOJSIHOCTbIO
npupoaHoe npoucxoxaeHuey. A Bcrnea 3a 3TUM
nogyepkHyTa BblCOKas CcTeneHb HeonpeaeneHHo-
CTM NOMNYYEeHHbIX KONMUYECTBEHHbIX OLEHOK aHTPO-
NOreHHOro noTenneHns, ocCo6eHHoO C TOYKM 3pe-

80 Bronneterb «Mcrionb30BAHUE M OXPAHA NPUPOLAHBIX PECYPCOB B Poccun», 2001, Ne 9



KIIHMATHYECKHE PECYPChI

HUS BKNAAOB pasfuyHbIX (pakTOpOB MoTenneHus
(B mepByt o4yepeab 3TO OTHOCUTCHA K aTMocdep-
HOMY aapo3oni). lpoTuBopeynBocTb U Heybe-
OUTENbHOCTb MNPOUUTUPOBAHHbBIX CYXAEHUN U
BbIBOJOB HAacTOMIbKO OYEBUAHbI, YTO He TpebyT
KoMmmeHTapueB. be3ycnosHo, BeayLllyi ponb B
ob60oCHOBaHMM NpPOrHO30B knNumaTta 6yayuero
OOMXHblI UrpaTb MHTErpanbHble MOAENN, ONUCHI-
BawlWmMe AMHAMUKY B3aumoaeWcTBUS couunarnb-
HO-3KOHOMWYECKOTro pas3ButTua u npupopsbl [55,
56]. OcTaeTcsa HEACHbIM, OAHAKO, KakKon cTeneHun
peanucTUYHOCTN MPOrHO30B MOXHO AOCTUYb Ha
OCHOBE UCMnonb3oBaHMA NogoOHbLIX Moaenen 3an-
penenbHOM CMOXHOCTU NPU HanMyum HeageksaT-
HOW BXOAHOW MHdopmaumn. Cnegyet agymaTb, 4TO,
no kpaviHen mepe, B 06o3pumom byayuiem nHTer-
panbHble MOAENnW MOryT CIYyXWUTb MNUWb cpefn-
CTBOM MNOJy4YEeHUHA BeCbMa YCIIOBHbIX CLLEHapueB.

Mo HOBbIM AaHHbIM ANSA pa3HoobpasHbIX cLe-
HapueB pocTa KoHueHTpauuu I n asposons,
cpenHernobanbHas cpeagHerogoBas MNTB gonx-
Ha noBbicuTbCA 3a nepuod 1990-2100 rr. B npe-
penax 1,5-6,0°C [37], Torga kak, cornacHo MIro-
MK-1996, nopoOHbIN UWHTepBan cocTaBndan
1-3,5°C. CuMmnTOMaTU4HO B 3TON CBSA3U, YTO CO-
BEPLIEHCTBOBAHME U YyBENWYEHME 4Yucna mopae-
nen Nopoauno He CyXeHue, a pacllMpeHue pac-
XO0AMMOCTM 3TOro npouecca. BaxHo npu aTtowm,
UYTO PaCXOXOEHUsI pacCyUTaHHbIX 3HayYyeHun MNTB,
COOTBETCTBYIOLMX pas3fnuUyHbIM MoAensim npu 3a-
JaHuuM oAuHaKoBOro cueHapusi BoiopocoB MIK
U OAHON MOAEenu C UCMNONb30BaHMEM Pa3fUYHbIX

cueHapueB BbIOpOCOB, MPUMEPHO OAUHAKOBHI.
UTo KacaeTcs NPOrHO30B perMoHanbLHOro knuma-
Ta, TO OHM BCe ele He obrnapalT cTaTucTmyec-
KOW AOCTOBEPHOCTbIO, TO €CTb He 3acnyXuBalT
posepus. BoaMoxHO, 0AHaKo, cyMTaTb AOCTOBEp-
HbIM BbIBOZ, O TOM, YTO MOTENSIEHNE NOYTU BO MHO-
rMX pernoHax cywm okaxetcsa 6onee GbICTpbIM,
yem cpepHernobanbHoe, 0COH6EHHO B BbICOKMX
WwKMpoTax B XonoAHyw nonosuHy roga. OcobeH-
HO 3aMeTHbIM OKas3arnocb NpeABbIYUCIIEHHOE MO-
TenneHve knumaTta B CeBepHbIX pernoHax Cesep-
Hou Amepuku, a Takxe B CesepHon u LleHTpanb-
Hon A3uwn, rae oHo npumepHo Ha 40% npeBoc-
xoauTt cpegHernobanbHoe. HanpoTtus, Ha tore u
toro-soctoke Asuu netom u Ha tore KOxHon Awme-
puvKM 3MMON noTenneHue AOJSKHO ObiTb cnabee
cpegHernobanbHoro. YncneHHoe mopenupoBa-
HMe CBUAEeTenbCTBYeT O NpPeacTosleM MnoBbllle-
HUW BRnarocogepxaHna atmocdepbl U yCUNEHUN
ocapgkoB. B yacTHoCTW, BO3MOXHO YycuneHue
0CajKoOB B perMoHax yMepeHHbIX U BbICOKUX LUN-
pot CeBepHOro nonywapus, a tTakke B AHTapk-
TUKe 3MMOW (3TOT BbIBOA NpeAcTaBnseT ocobbin
WHTEpeC B KOHTEKCTe npobnembl AMHaMuWKn nepj-
HUKOB). B HM3KMX WMpOTax BEPOATHO Hamuyue
pervoHoB Kak ycurneHus, Tak u ocnabneHunsa ocapg-
KOB (B 3aBMCMMOCTMK OT Bblbopa cueHapueB BbIb-
pocoB MIK). B cBs3u ¢ 6onblIMM UHTEPECOM K
BO3MOXHbIM 9KCTpemManbHbiM cobbITuAM, B OT4ye-
Te [37] copgepxaTca COOTBETCTBYHLIME MPOrHO-
CTMYecKne OLEHKW, conocTaBreHHble C AaHHbIMU
COBpEeMEeHHbIX HabnwgeHun (cm. Tabnuuy).
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AHOMaJIbHBIE MaKCUMYMBI T€MIIEpaTyphl
YHCIIO HEOOBIYHO KAPKUX JHEH

Iloutu BCce peruoHsl cymm

TlomoOHbIe aHOMAJHK BBISIBIITIOTCST
OOJIBITUHCTBOM MOJIEIICH

TloBbIIICHHBIH HUHICKC TCIIIa

MHOrue peruoHs! CyIm

TTomo0HbIC aHOMATIMK BBISIBIISIIOTCSE
OOJIBITUHCTBOM MOJIEIICH

AHOMaJIbHO MHTECHCHUBHBIE OCAIKHA

Mmuorue PETHUOHBI B CPETHUX U BBICOKUX
mmpoTtax CeBepHOTO MOMyIIapys

TTomoOHbIe aHOMAHK BBISIBIITIOTCST
OOJIBITUHCTBOM MOJIEIICH

AHOMAJIGHO BBICOKHE MUHHMYMBI TEMIIe-
paTtypbl M COKpAIICHHE YHCIIA XOJIOAHBIX
JTHEH

Iloutu BCce peruoHsl cymm

TlomoOHbIC aHOMAJMH BBISIBIITIOTCSI
OOJIBITUHCTBOM MOJIEIICH

YMeHbIIIeHHe YHcia JHeH ¢ 3aMOPO3KaMH

IouTH BCEe PervoHs! CyIm

Bo3MoxkHbI ¢ Y4€TOM NOBBIIICHUS
MUHHUMAJIbHBIX TEMIIEPATYP

CHWKEHNE aMIUTUTYJbl CYTOYHOrO Xoja
TEMIIEPaTypPhI

MsHorue peruoHsl cymm

Tloutn Bce Mmoaenu

JletHee nccyieHne KOHTUHEHTOB

Hexoropsie pernoHst

Iloutu Bce Momenun

VYeunenne MakKCUMaJIbHOTO BETPa B TPOIIH-
YECKHX LIUKJIOHAX

He nabmrofanock, HO 9MCII0 U3YydEHHBIX
CITydJacB Majo

Hexoropsie Moznen

VYcunenne CpeaAHUX ¢W MaKCUMaJIbHBIX
OCaIKOB B TPOITMYIECCKUX ITUKIIOHAX

Henmoctarouno maHHbBIX

Hexoropsie Mmoznenm
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KIHMATHYECKHE PECYPCbI

PacnnbiByatocTb copepxawmxcsa B Tabnuue
BbIBOAOB onpefensetca AeduumTomMm AaHHbIX Ha-
6niogeHMn M HefOCTOBEPHOCTbI pesynbTaToB
YNCIIEHHOTO MOAENUPOBAHUS.

PacyeTbl aHTpONoreHHo 06yCcnoBNEeHHbIX (NapHU-
KOBbIX) M3MEHEHW KnuMmaTa CBUAETENbCTBYIOT O
BO3MOXHOCTMK ocrabneHuns B byayliem TepMoxanmuH-
Hon umnpkynsumm (THC) B okeaHe CeBepHOro nony-
wapus. OgHako gaxe mMogenu, BbisiBRstoLmMe nogob-
Hoe ocrnabrieHve, Bce elle oTobpaxatoT COXpaHeHune
napHukoBoro notennexHusi B EBpone. MNoka yTo ocTa-
€TCSH HeSACHbIM, MOXET NN NPOU30NTU HeobpaTUMbIn
konnanc THC u kakne noporoBble yCroBusi COOTBET-
CTBYIOT Takoro pofa konnancy. Hu ogHa u3 cyuie-
CTBYWOLMX MoAenen He npeackasbiBaeT MOMHOro
npekpalweHns THC B TeyeHne bnvxanwmnx 60 ner.

CornacHo pesynbTatam YMCNEHHOro MoAenu-
poBaHuWsA npouecca «rnobanbHOro noTenneHus»,
OOMXHO MpPOU3ONTM [JanbHenwee CcokpaleHue
NPOTSAXEHHOCTU CHEXHOro U MOPCKOro nefsiHoro
nokposa B CeBepHoM nonywapun. Oxupaetcs
AanbHenwee oTcTynneHne negHukoB B XXI B.
(3a ucknoveHnem nenoBbIX WKUTOB peHnaHann m
AHTapKTuKK, Bknovas 3anagHyto AHTapkTuky). MNMpu
3afaHHbIX CLeHapuax pocTa koHueHTpauuu I B
nepuog 1990-2100 rr. MmoXeT NPOU3ONTU NOABEM
ypoBHA Muposoro okeaHa B npepenax 0,14—-0,8 m
(8 cpegHem okono 0,47 m ), 4To B 2—4 pasa npeBoc-
XOOUT CKOPOCTb NoAbEMAa YypPOBHS OkeaHa B XX B.

MocnencTems aHTPOMNOreHHbIX BO3AENCTBUI Ha
rnobanbHbIA KNMMAT AOMKHbI COXPaHATLCS Ha MNpo-
TSDKEHUW ONUTENBbHONO BPEMEHU, YTO onpegenser
cnegywuwune cneundgunyeckme ocobeHHOCTU COOoT-
BETCTBYIOLLUNX MNPOLLECCOB:

* npegnonaraemas crabunusaunsa ypoBHSA KOH-
ueHTpauum CO, B atmMocdepe TpebyeT 3Ha-
YMTENbLHOro cokpalieHus BbIGpocoB yrne-
KMCnoro rasa B aTtmocdepy, a Takke elle
6onee cyLeCcTBEHHOIO YMeHbLUEeHNS BbIGPO-
coB apyrux Mr;

* BNMsiHWe BbIOPOCOB Yrrekncnoro rasa Ha
KoHueHTpauuio CO, B aTmMocdhepe aBnseTca
AonroBpeMeHHbIM. [laxe 4yepes HeCKONbKO
cToneTun nocne npekpaweHns BbiIGpPOCOB,
[Ons yrnekncnoro rasa, ocrakLierocs B at-
Mocdepe, moxeT gocturatb 20-30% no oT-
HOLUEHUI0 KO BCeMY 06bemy BbIOPOCOB;

e noBbllWeHne cpegHernobansHon MNMTB n ypos-
Hs MupoBoro okeaHa (3a cYeT TepMUYeCcKu
06yCnoBNEHHOrO paclUMPEHNs) MOXET Takxe
NPOAOIMKATLCA Ha MNPOTSXEHUU COoTeH neT
nocne crabunusauum ypoBHS KOHUEHTpauun
CO,, BBUAY TMraHTCKOW MHEpUMUM oKeaHa,

* peakuus nefoBbIX LWNTOB Ha NMPOMCXOAUBLLME
paHee M3MEeHeHUs knumata cnocobHa npo-
AOoMmKaTbCA B TeYyeHWe TbhicAYeneTun nocne
ctabunusauymm knumata. CornacHo moaernb-
HbIM pacyeTam, noagepxaHue Ha NpoTsaxe-
HUW TbICAYEeNneTun NoKanbHOro cpeaHeroao-
Boro nortenneHus 6onee 3°C cnocobHo npu-
BECTU K MOMHOMY TasHWUIO NeAHUKOBOro
wwuta MpeHnanguu. Mpu nokanbHoM noTen-
neHuun, coctaBnsawuwem 5,5°C, gomkHo npo-
M30WTN NOBbIWEHNE YPOBHA MupoBoro oke-
aHa (3a cyet TaaHua 'peHNaHACKMX NbOOB)

Ha 3 m 3a 1000 neTt. V13 coBpeMeHHbIX Mofe-
nem AguvHamMukM nepoBoro wuta 3anagHon
AHTapKTUKN cneayeT, YTO Npouecc ero Taga-
HUA MOXeT 06yCnoBUTb NOBLILLEHNE YPOBHS
okeaHa He 6onee 3 m 3a 1000 neTt, HO npwu
3TOM cneayeT yuuTbiBaTb cnabyto u3yyveH-
HOCTb BO3MOXHOW [OOMNrOBPEMEHHOW AuHa-
MUKKN Kpuocdepbl 3anagHon AHTapKTUKW.
BbiBOObI OTHOCUTENbHO HabnwgaeMblX U TeEM
6onee BO3MOXHbIX B OyAyllemM U3MEHEeHU Knuma-
Ta OTArOWEeHbl Cepbe3HbIMU HeonpeaeneHHoCTSA-
MW. OTO OTHOCUTCHA KaK K AaHHbIM ANArHOCTUKMU
COBPEMEHHOW ANMHAMUKWN KnumaTa, Tak U K pesynb-
TaTaM YMCIMEHHOro MOOENMPOBaHUs. ATU BOMPOChHI
JeTtanbHo o6CyxaeHbl, Hanpumep, B paboTtax [7, 8, 13,
16, 22, 39, 45, 47, 51, 54, 59]. CornacHo MIM'ONK-2001,
pa3paboTkn B criegylolwmnx cemMu HanpaBreHUsx
crnegyeT paccmatpuBaTb Kak MPUOPUTETHbIE:

e NpekpalieHne aanbHeuLwen agerpagauum ceTtu
0BbIYHBIX METEOpPONorMyecknx HabnoaeHui;

* NpOAOIIKEHNE uccnegoBaHnn B obnactm aun-
arHocTukM rrnobanbHOro knuMaTta C uUenbto
nonyvyeHus ONUHHbIX PAAOB AaHHbIX HabMo-
AeHur npu 6onee BbICOKOM MPOCTPAHCTBEH-
HO-BPEMEHHOM pa3peLleHunu;

e JOCTMXeHne 6onee agekBaTHOro MOHMMaHUSA
B3aMMOAENCTBUA MeXAY KOMMOHEHTaMU Kiu-
MaTU4YeCKOM CUCTEMbl okeaHa (B TOM yucne
ero rmy6buHHbIX CNoeB) B X B3aUMOLENCTBUMU
Cc aTtmocdepon;

e bonee peanucTuyeckoe NOHUMaHWE 3aKOHO-
MepHOCTeN [OONroBPEMEHHOW W3MEeH4YMBOC-
™ Knumara;

* 6bonee wMpokoe NpuMeHeHne «aHcambneso-
ro» noagxoga npu YMCNEHHOM MoAenupoBa-
HUK roGanbHOro KNMMarta B KOHTEKCTe Be-
POATHOCTHbIX OLIEHOK;

e paspaboTka WHTerpanbHOW COBOKYMHOCTHU
(«vepapxun») rnobanbHbIX U pernoHanbHbIX
Moaenen npu ocoboM BHUMAHUU K YUCIIEH-
HOMY MOENWPOBAHUIO pernoHanbHbIX BO3-
OENCTBUA N 3KCTPeMarnbHbIX U3MEHEHUN;

e obecneyeHne UVHTEPaKTUBHLIX PU3NKO-O6UO-
Nnornyecknx moaenem knumarta u moaenemn
coUManbHO-3KOHOMUYECKOro  pasBuUTUA  C
Lenb aHanuMsa B3auMOCBs3el AUHAMWUKK
OoKpyxatLlen cpeabl 1 obuectea.

3akn4yeHue

MnniocTpaumen UCKNIOYUTENBHOM  CNOXHOCTU
NOHMMaHNSA 3aKOHOMEPHOCTEN COBPEMEHHOW AWHa-
MUVKN KIMMaTUYECKOW CUCTEMbI U OLEHKU BO3MOX-
HbIX U3MEHEeHUN knumaTa B byayliem saBngeTcs co-
XpaHsioLeecs OO CUX nop OTCYTCTBUE AOCTOBEPHbIX
KONMNYEeCTBEHHbIX OLLEHOK BKMaga aHTPOMOreHHbIX
dakTopoB B hopmupoBaHue knumarta. [pu aTom
6eccrnopHO NMOHUMaHWe TOro, YTo, Hanpumep, aHTpo-
NnoreHHo o6yCNoBNEHHOEe YCUNeHne napHUKOBOro
achdpekTa aTtmocdepbl (3a CYET pocTa KOHLEHTpa-
MM NapHUKOBbLIX ra3oB B aTmocdepe) AOMKHO Mo-
poxaaTb onpeferieHHble U3mMeHeHus rnobanbHoro
Knumata. Becbma onacHo ykopeHuBLLeecs B CBA3N
C 9TMM NPUMUTMBHOE NMOHUMaHWe «rnobanbHOro no-
TenneHns» Kak NnoBCEMECTHOrO NOBbILLEHUSA Temne-
paTypbl, ycunuawuleroca ¢ wmpoTon. Kak nokasan
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OCyLLeCTBNEHHbIN B paboTe [1] aHann3 gaHHbIX Ha-
6noaeHnn B BbICOKMX WnpoTax CeBepHoro nonylia-
pus, NogobHble CyXOeHUs COBEPLUEHHO HE COOTBET-
CTBYIOT AENCTBUTENLHOCTM.

[nsa oueHkn peanuCcTUYHOCTU MPOrHO30B KNnma-
Ta KPUTUYECKN BaKHOE 3HA4YeHMe MMeeT npoBepka
aflekBaTHOCTM Mofernen ¢ TOYKU 3peHUs BOCMPOU3-
BeEeHNA COBpPEMEHHbIX HabnaaemMbix U3MEHEeHUN
Knumarta u naneoguHaMuku knmmaTa (Mo KOCBEHHbIM
OaHHbIM). YTO KacaeTcss UCMONb30BaHUSA AaHHbIX
COBpPEMEHHbIX HabnaeHW, TO cuTyauus saBnsieTcs
[OBONbHO MapajoKkcanbHOW: OMNbIT NPOBEPKN afek-
BaATHOCTU MOYTU OrpaHMyMBaETCA MCMNONb30BaHUEM
OCpPEeAHEHHbIX 3Ha4YeHMIn TemnepaTypbl Npu oYeBUA-
HOM HeobXoAUMMOCTM MCMNOoNb30BaHWUS pas3Hoobpas-
HOW nHdopmaLmm 1 MoMeHToB 6onee BbICOKOroO no-
pagka. P. l'yan [30] cnpaBeanueo npuenek, Hanpu-
Mep, BHYMaHWe K NepcrneKkTMBHOCTU UCNONb30BaHUSA
OaHHbIX CNYTHUKOBbLIX HabniogeHUn cnekTpanbHOro
pacnpefeneHus yxogsuen AIMHHOBONHOBOW paau-
aumn. MNogobHbin noaxon Obin peanu3oBaH B pabo-
Te [27]. K coxaneHuto, [O CUX NOp He nonyyuna [on-
XHOro npusHaHusa npobrnema ageksaTHOro NraHupo-
BaHWA cuctem HabniogeHun knumata [39]. Cospe-
MeHHas napajokcarnbHas CUTyauus xapakrepusyeT-
Cs TeM, YTO ruraHTckas n3bbITOYHOCTb HecucTema-
TU3MPOBaHHbLIX AaHHbLIX CMYTHUKOBbLIX HabnoaeHun
coyeTaeTca C Yyxe ynoMWHaBLUEWCs Aerpagaumen
00bIYHbIX (MPAMBIX) HabnoaeHWNA.

[ManeogaHHble cBMAETENLCTBYOT O Habnoaas-
LUMXCA B reoriorm4yeckoM MpOLUSIOM CUNbHEWLNX ©
MHOrga o4YeHb ObICTPLIX W3MEHEeHMAX Khiumara.
K. AnepcoH u gp. [17, 18] oTmeTunun, Hanpumep, 4To
N3MeHeHus YPOBHS okeaHa NpeBOCXOANNN
100 ™M npuM YCTOMYMBOW CKOPOCTU U3MEHEHUN
6onee 1m 3a 1000 neT. MNogobHbIE N3MEHEHMSI HAMHO-
ro 6onblle npegnonaraemblXx aHTPONOreHHo obyc-
NOBMEHHbIX M3MEHEHNN NpW yABOEHUN KOHLLEeHTpa-
umn CO, B atmocdepe, YTo oToBpaxaeT HeoBbOoCHO-
BaHHOCTb ONaceHui No NoBoAy aHTPOMOreHHbIX BO3-
penctemnm Ha knumat. Kak cnpaBennvsBo noayepk-
Hynn K. AnsepcoH n ®. Onagdung [17], npobnema
COCTOMUT HE CTOSIbKO B TOM, 4TOOLI obGecneunTb age-
TanbHbIN NPOrHO3 KnuMarta B Gyayliem, CKOMbKO B
Heob6XoAMMOCTM npoaHanuM3nMpoBaTb YYBCTBUTEIb-
HOCTb COBpPEMEHHOro obLectsa n ero MHpacTpyk-
TYpP K BO3MOXHbIM W3MEHEeHuAM knumata (CTouT
HanoMHUTb, YTO ANS MHOMMX CTpaH, BKNoyas Poccuto,
NnporHosnpyemoe noTenneHne — ckopee 6naro, 4em
onacHocTb). B aTon CBA3M LLEHHOCTb NaneofaHHbIX,
KaK «npegukTopa» KrnmmaTa, MOXeT bbiTb 6onee Bbl-
COKOWN, YeM YCIOBHbIX CLieHapMeB, MONyYeHHbIX Ha OC-
HOBE YMcrneHHoro mogenuposaHus [17].

UTo KacaeTcHa NPOrHO30B KnumaTa U copepxa-
wmxca B Knotckom lNpoTokone pekomeHpauun o
cokpaweHun Bbibpocos NN B aTtmocdepy, To ACHO,
4YTO NepBble MOXHO MHTEpPNpeTMpoBaTh KakK YCroB-
Hble cLeHapun 1, COOTBETCTBEHHO, BTOPbIE crieay-
eT paccmaTpuBaTb Kak pekoMeHAauuu, NULeHHbIe
peanbHbIX OCHOBaHU. Takum obpasom, cyliecTsyeT
ocTpass Heob6XoAMMOCTb B TedeHue Onmxkamwmx
oAaHoro-nonyTtopa net (8o «Pno+10» — TpeTben
kKoHepeHuun OOH no okpyxatwuwen cpepe wu
pas3BuTuo, HameveHHon Ha 2002 r.) npoBecTu pe-
BM3mto PamovHon KoHBeHUMM 06 wu3MeHeHuu

KnumMmaTta u oTKkasaTbCA OT HEODOCHOBAaHHbIX, Hepe-
anbHbIX M ONACHbIX AN COLUanbHO-3KOHOMUYECKO-
ro pa3BuTUs pekoMeHgauun, cogepxawmxca B Ku-
otckoM [lpoTokorne. MNonHbIN NpoBan COCTOsBLUEN-
cs B Hosibpe 2000 r. LecTon KoHdepeHunn npea-
cTtaBuTenen ctpaH, nognucaswunx PKUK, ceuaetens-
cTByeT 0 6ecnnogHoCT 3TUX AOPOroCTOSALUMNX KOH-
depeHuun n HeobxoaUMOCTU CEPbE3HOro HayyHo-
ro obcyxaeHns npobnemsl rnobanbHbIX U3MEHEHUN
knumaTta, cBo60agHOro oT AOMWHUPOBAHUS afgenToB
KoHLenuummn «rnobanbHOro notenneHnsa». PeanbHOCTb
COCTOUT B TOM, 4TO BbiBGpockl NN B atmocdepy no-npe-
XXHemy BO3pacTatoT (M 3TOT npouecc 6yaeT nponon-
Xatbces, B yactHocTy, B CLUA), a Bce paccyxaeHus oT-
HOCUTESNBHO BaXXHOCTU «TMOKMUX PbIHOYHbLIX MEexaHu3-
MOB» («TOpProens Bblbpocamu» u T.M.) LLENMKOM Npu-
Hagnexart Kk cdepe pUTopuKu.

M. Copoc [49] yMECTHO HaMOMHUI, YTO B HACTO-
Auwee Bpems Bbibpockl CO, B CLUA cocTaensoT oko-
no 16% no oTHoweHuto Kk ypoHio 1990 r., B cTpa-
Hax EBponenckoro cotw3sa (B cpeaHeMm) — 6%, B
AnoHnn — okono 5%, a B ABCTpanum — NnpMMepHo
24%. Takum obpasom, 1990-e rr. 6N nepnogom
He cTabunusaummn, a NoBbILLEHNS YPOBHA BbIGpoCOB
yrrnekucnoro rasa B atmocgepy. K Tomy xe HeT Hu-
KakMX NPU3HaKoB TOro, YTO NPeanpuHMMAalOTCs Kakue-
nubo cepbesHble yCUNUSA MO COKpalleHuo BbIGPO-
coe (cnap Beibpocos CO,, Habnogaswuminca B Nep-
MaHun n BenukoGputaHum, He MMEeeT HUKaKoro oT-
HoleHus K pekomeHgaumam MNpoTtokona Knoto). M.
Copoc cnpaBegnMeo Bbipa3urn onaceHusa no noBo-
Oy notepu gosepus k [NpoTokony U 04eBUAHOro OT-
CYTCTBUS MEPCNEeKTMBbLl ero patndukaymm segyLin-
MU UHOYCTpUanbHbIMU CTpaHaMu.

Kak o6ocHoBaHHO 3ameTun P. Ton [55], «Mbl He
OOIMKHbI 3a6NyXaaTbCs OTHOCUTENBHO TOrO, YTO MUP
6e3 nckonaembix Tonnue ByaeTt paem. XoTd BO300O-
HOBUMbI€ MCTOYHUKU SHEPrUU BbIrNAOAT NpuUBreKka-
TenbHO B ManbIx mMacwrtabax, ux KpynHomacLlutabHble
nepcnekTusbl He siCHbl. CTann o4yeBUAHLIMU, HaNpu-
Mep, npefenbl rMOPO3HEPreTUKN U OrpaHUYEHHbIe
BO3MOXHOCTWN BETpOo3HepreTuku». Bce ato oTobpa-
XaeT Ty HECOMHEHHYIO UCTUHY, YTO HeobXoanMbl Mo-
UCKM nyTen pasBuTus umsunmsauymm n obocHoBa-
HUe afgeKBaTHOWM 3KOMOrMYECKON MOMUTUKN B KOHTEK-
CTe [OVHAMUKU WHTEPaKTUBHOW cuUCTeMbl «obLie-
cTBO—npupoda». PeweHne nogobHon 3agaynm notpe-
OyeT becnpeueneHTHbIX KOonepaTUBHbLIX YCUNUIA chne-
uManucTtoB B obnacTax ectecTBO3HaHUA U Hayk 06
obwecTBe.
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