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Yro o3HaUYaeT 3TO CJIAOBO?

B nocnepHue rofbl Mbl HacTO CNBILLMM M
ynotpebnsem cnoso «3konorns», HO BPAA
Il MOXHO CYMTATb, YTO BCE MOHMMALOT
nog Hum ogHo u 10 we. O TOM, Kakon
CMbICN cnefyeTt BKNaAbiBaTh B 3TO MNOHS-
THE, CNOPSAT AaXKe CNeLUanmucThl.

A noka OHW CNOPNT, HECNeuManucTbi
yKe MOHSNM, HYTO TaKoe IKONOrM4eCKum
MHHMMYM: 3TO 3HAUYMT — AbILATH YUCTbIM
BO34YXOM, NMMTb UMCTYIO BOAY, €CTb MULLY
6€e3 HUTPATOB U He CBETUTLCS B TEMHOTE.

Tepmun «3konormsa» (oT rpeuyecknx
COMKOC» — p[OM, MecTo obutanus,
«noroc» — Hayka) 6bin npugymaH B
1866 ropy HemeuKkum 300510rom IPHCTOM
Fexkenem, kotopsbii Been ero 8 obuxopn
ans obosnaueHus «obwen Hayku 06 or-
HOLWUEHMAX OPraHM3MOB K OKpYXatouien
cpepne», Kyaa Mbl OTHOCMM B LUMPOKOM
CMbICNIE BCE «YCNOBMS CyW|ECTBOBAHUSN.
3710 NOHSATHE, NEPBOHAYANLHO [OBOJILHO
y3Koe, B AanbHeAWem PacWMPSNOCh,
KaKOe-TO BPEMS M 3KONOrMs pPassuBanach
Kak ofHa M3 Buonormueckux  Hayk,
u3y4alouwlas He OTAEeNbHbIE OPraHM3Mmbl,
a CTPYKTYpY M dyHKUMOHMpOBaHuE Buo-
NOrMYECKMX CUCTEM — NONYASLUMA, BU-
AOB, cOOBLeCTB — M MX B3ANMOAEHCTBMUIA
APYr € OPYFrOM M C OKpyatouwen cpe-
non. Takoe unn 6nuskoe onpepnenewue
IKONOMMM MOKHO HAWTM BO MHOIUX CO-
BPEMEHHBIX 3HLMKAONEAMAX M CNpPaBoOY-
HUKaX,

Ho ceiuac noHsitne «akonorus» yxe
[aneKo BLIWNG 3a PaMKM TOro, u4TO
BKNagbiBanoch B Hero JpHcTom [exke-
NEM M uYTO YKa3biBAETCS B CMPaBOYHM-
Kax M 3HUMKNoOneausx. Tenepb 370 yme
camocTosTenbHas Hayka o6 okpyxatowen
cpene (C TOUKM 3peHns ee B3aMmonen-
CTBUM C XMMBbIMM OPraHM3MamMu M Npex-
nAe Bcero ¢ moabmu). Ee nurtaer He Tonb-
KO M He cTonbko Buonorus, HO M noutn
8Ce Hayku O 3emne — MeTeoponorus,
FMAPONOrns, OKEeaHONOrMs, KAMMAaTONo-
rus, reorpacdus, reonorns ¢ Heobxoamn-
MBIMW ANS HUX (DU3MKO-MATEMATHUECKU-
MH M XMMHUUECKUMU METO[AMH, @ TaKme
COLMONOTUS, MCMXONOrMSA U 3IKOHOMMKA.

Ce#nuac 31a Hayka, noxanyit, 6nue He
K 6monorum, a k reorpacum, BKNOUan
ee (PM3MUYECKYIO M IKOHOMMUECKYIO NONOo-
suHbl. [flymaertcs, uto ans reorpadmum,
Kasanocb 6bi, y»e ucuepnaswen csom

npexHue TBOPYECKME 3ajaun, nepe-
OpueHTauMs Ha SKONOMMIO OTKpbIBaeT
HOBblE HEOrPaHM4YeHHble NEePCNeKTHUBLI.

Takoro pacwmpenns cofiepmanus sxo-
NOFMKM M CMELLEHUS B HEM aKLEHTOB no-
TpeboBan CTpemMUTEnbHbIA KONMUECTBEH-
HbI4 POCT YenoBeyecTBa, KOTOPOE Ha4ano
OCO3HaBATL  OMNACHOCTH, YrpoXaloLMe
sced nnaHete (saepHas Karactpoda, Bo3-
MOJKHbIN NAPHUKOBLIM 3P PEKT U TOMY no-
nobHoe), ye CTOAKHYNOCb B cBOEW
NPaKTUKe C OrpaHMUYEHHOCTLIO NpPM-
POAHBLIX pecypcoB (B TOM uucne 3Hepre-
TMHECKMX) M BOOUMIO yBuAeno rybutens-
Hble NO6OUHbIE BO3AEHCTBMSA HEPA3YMHON
XO35MCTBEHHOM [EATeNLHOCTM Ha OKpy-
HMAKOWLYIO Cpeay — 3KOMOrMuYecKue Ka-
Tactpodbl, kak YepHobbinb u  Apan.
B cBA3mM c 3tum coBpemeHHas 3Kono-
rMs CTaBMT BO rnasy CBOMX MHTepecos
B3aMMOAENCTBMA YeNoBeKa C IKonoruye-
CKMMMU CUCTEMaMK, BCeM OKpyarouwen
cpepnow.

YNOMSHYB KONMUECTBEHHbIM POCT ue-
noBeyecTsa, Mbl, OAHAKO, Hajeemcs,
UTO MMEIOLLEMYCS CeM4ac M faxe He-
ckOonbKo 6Gonbwemy konuuecTsy noaenr
Ha 3emne MoXHO obecneunTb 3KONOru-
YeCkMH MUHUMYM. HO eaMHCTBEHHbIN
nyTe K 3TOMY BMAMTCS B Tom, uTODbBI
pelnTenbHO NOPBaTh C 3KCTEHCMBHOM
IKOHOMMKOW U NepenTH K MHTEHCMBHOM.

DKCTEHCMBHAR 3KOHOMMKA —  3TO,
s8o-nepsbix, Aobbiva M ucnons3sosaHue
Kak moxHo Bonblwero konuuyecTsa npu-
pPOAHBIX pecypcoB (BKNOUAR 3IHEPruto)
M, BO-BTOPbIX, MOMNbLITKM NPOU3BECTH Kak
MOXKHO 6onbliue NPOAYKTOB MPOMbILLINEH-
HOCTM M CcenbCKoro xo3sncrea. N 10 M
Apyroe npmpopopaspywmrensHo. Takas
IKOHOMMKA HeHayuHa. Owna 6ecnepcnek-
T™MBHA.

MHTeHCMBHAs IKOHOMMKA — 3TO NPO-
M3BOACTBO HeobxoAMMoOro Konuuecrsa
noTpebutenbCckux NPOAYKTOB M TOBApOB
NPXM  KaK MOXHO MEHbLUMX 3aTpaTax
3HEpPrum u Apyrux pecypcos (u ctporom
cobniofieHun NPUPOAOCOXPaHHBIX HOPM
ouncTKM BCex c6pPoCoB M yTMAM3auumn oT-
XORO0B A0 NepexoAd Ha 3aMKHYTbIe LMK-
Nbl, HaNPuMep, BO34YXO- M BOAONOAL3O~
BaHMs). BO3MOKHOCTE TaKOW IKOHOMMKM
AOKa3aHa MHOFOYMCNEHHbIMM NpMmepa-
MU 3Hepro- n pecypcocbeperatoiyux
6€30TXOAHBIX TEXHONOrMH, HUCNonb3ye-
MbIX B Pa3BMTbIX CTPaHax.



XoTs B nocnepgHue roAbl Mbl Havanm
0CO3HaBaTh €AMHCTBO M KOHEWHOCTb Buo-
cepbt M BCEH OKpPYyKalowen cpeapbl, oT-
BETCTBEHHOCTb 4YenoBeuyecTsa 3a CBOIO
cobcrsennyro cyasby, cyapby 6mocope-
pbt, cyasby BCen nnaHeThi, Mbl ele O4YeHb
panekn OT TOro COCTOSHMA, KoTopoe
B. U. Bepraackuit 0603Haunn tepmuHom
«Hoocdepar (OT rpeyeckoro «HoOoc» —
pasym). MocnepHee noapasymesaer npe-
BpaweHWe uenoseka M3 uyKepoAHOro
3NemMeHTa B NPUPOAE B ee HeoTbemne-
MYIO, OPFraHMYHO BMMCLIBAIOLLYIOCA B Hee
yacTb. JTto Byaer AOCTUrHYTO TONLKO
TOrAa, KOrAa HOBOE MbIWNEHWE, B KO-
TOpOoM 3KONOruueckne npobnembl AonK-
Hbl MMETb BBICLUMIA NPUOPMTET, CTaHeT
BHYTpeHHel noTpeBHOCTbIO BCero ueno-
BeuYecTsa, ot nuuy, obneueHHbIX BRACTLIO
M  PpacnopsKaloWMXCcs pecypcamu, Ao
scex rpawpaH mupa. Moka ke s gonon-
HEHME K €CTeCTBEHHO BO3PAaCTaloLMM
akonornueckum npobnemam noam npo-
AOMKAIOT CO3AABATH BCE HOBbIE TPYA-
HOCTH, KOTOpble HensbewHo npupercs
npeoponesaTs, 3aTpaunsas Gonslimne ycu-
nmma m cpe,ncraa.

Mpepcrasnsertcs, 4tQ BCe 3KONOruue-
ckue npobnembi MOXHO OTHECTH nNpexae
BCEro K ABYM CBA3AHHbIM APYF C APYrom
FAaBHBIM pakTopam: M3MEHEHMAM
KNMMATA M 3arpsa3HEHMIO OKpYMKalouen
cpeast. DTum ABYM (PAKTOPaMm M NOCBS-
wena Hacrosuwas pabora.

XOTS M3MEHEHUN KNMMATa, ecTecTseH-
HbIE MM BbI3BAHHBIE AEATENBHOCTHIO ue-
noseka (TaK Ha3biBaeMble AHTPONOreH-
Hble), NPOMCXOASNT CPABHMTENBHO Mef-
NEeHHO, OHM OXBaTbiBAIOT OrPOMHbIE pe-
TMOHBI M MOTOMY MOFYT NPeACTaBnATb
cepbe3Hyio Nnpobnemy ans yenosedecTsa.
MpM 3HaUMTENBHBIX UBMEHEHMAX KNMMATA
NPOM3OHAYT CMEWEHN KIMMATHYECKNX
30H, B pesynerare 4ero MAIOAAM NPU-
AGTCH UENMKOM MW YACTMUYHO NepecTpa-
MBaTL B 3TMX 30HAX CBOIO XO3AMCTBEHHY!O
AEATENbHOCTL. 3arps3HeHMe OKpPyMalo-
we# cpeast TakKe NpuHUMmaeT rnobans-
Hbi XapaKTep, TaKk Kak (PAKTHUECKH OHO
He 3HaeT HauuoHanbHbiX rpanuuy,. Hapac-
TaHWe 3arps3HeHMs npespaulaeTcs B
ONacHOCTb ANS CAMOrO CYWeCTBOBaHUA
6uocepsl, M B TOM 4Ynucne BCEro 4eno-
BEUeCTBa,

H3MeHeHNs KIAHMAaTa

Horennenne
B ABAAIIATOM BeKe

HauuHas ¢ koHua npownoro seka
rnobanbHas Temneparypa npusem-
Horo Bosayxa nossicunace Ha 0,5—
0,7° C. C nepsoro Barnsga 271a Be-
AIMUMHAE MOIXKEeT MOKAa3aTbCs Hecy-
ULEeCTBEHHOM, OAHAKO HAMOMHUM,
UTO BO BPEMSA MAKCHMANbLHOMN CTaAUM
nocnegHero oneneHenus 18 000 ner
Ha3ag, KOr4a MOULHbIN NeAsHOM NaH-
LUMPbL CKOBbIBAN CEBEPHYIO NONOBUHY
Esponbi (Bnnote go 50° cesepHo#
wupoTsl) u CesepHyto Amepuky (no
40° ceBepHOM WMPOTHLI), cpeaHss
rnobansHas Temnepatypa Bo3gyxa
y nosepxHoctu 3emnu 6bina scero
aMwe Ha 5°C  Huke coBpemeH-
HOM; C APYroi CTOPOHbI, OKONO NSATH
MUANMOHOB NeT Ha3af[, Koraa Tem-
nepatypa 6bina npubnusurensHo Ha
CTONBLKO € Bbille COBPEMEHHOW,
Fpennangus 6bina cesobogHa o1
MaTepUMKOBOro NbAAa M NOKPLITA neca-
MM, a ApkTtuueckun bBacceiH euwe
He 3Han MHOTONETHEro nNbLAa.

Ecnu remneparypa 6yaer npogon-
HMaTb PACTH C TAKOM KEe CKOPOCTHLIO,
kak B nocnegHue 10—15 ner, 10 K
cepefuHe CRneaylouiero Ccronertus
oHa nosbicutcs Ha 1,3° C. Mo Heko-
TOPbIM MPOrHO3aM, CKOPOCTb MO-
TENNEHUS YBEAMUMTCS B CPABHEHUM C
COBPEMEHHOM, U TOrAa K cepeguHe
XX| Beka Temnepatypa noBbICHTCS HA
senuumHy ot 1,5 po 4,5° C. Tpya-
HO cKa3arb, Byger nu B 3TOM Cnyudae
knumar 8 uenom bonee Gnaronpusr-
HbIM AN XO3AHCTBEHHOMW pesTenb-
HOCTM mogen unu Het. B ogHmx
PalioHax yCnoBuMs MOTYT yNyuYlWMTh-
ca, B apyrux, Haobopor, — yxya-
wutbca. OnpeaeneHHo, ofHaKo,
NPM TAKOM MHTEHCMBHOM noTenne-
HUM JOMKHBbI MPOM3ONTH CYLLECTBEH-
HblE€ CMELEHU KNMMATHUYECKMX 30H,
uto 6e3ycnosHO 3aTPyRHMT ycnoBus
MMU3HM M XO3AHCTBEHHOW AefTefNb-



HOCTHM nogeir Ha bGonbwen uvactu
3emHoro wapa. Tak, B ymMepeHHbix
wupotax CesepHoro nonywapus
rPaHuLa MEXAY NECOM M CTEMbIO NPH
TAaKOM MNOTENNEHMM MOXET nepeme-
warsca Ha cesep Ha 100—150 kuno-
meTpos 3a jgecatunetwe u k 2030
rofly MOXET NepemMecTHTbLCS Ha
400—600 kunomerpos. Bcnepcteue
TasHUSA MATEPHKOBbIX NbAOB B NONSP-
Hbix paioHax 6yaer npoucxoamuTb
BLICTPLIA NOAbLEM YPOBHS OKEaHa,
M noA Yrpo30i 3aTonneHus OkKa-
WyTcs xoTts M Hebonbwue no nno-
WaAM, HO ceiuac Becbma Obxu-
Tble ntoAbMKM NpubperxHbie TeppHUTO-
pun.

MotenneHne Hauwanocb B KOHUE
X1X Beka, HO Kak sBneHue Kpyn-
Horo macwraba npusnekno BHUMa-
Hue knumatonoros (8 20—30-e roabi
HblHewHero cronetus. B 3atu roagsi
NOSBMAMCb MPWU3HAKM MHTEHCHBHO-
ro novennexus ApPKTHUKM, M CHa4ana
rosopunu He o rnobansHom noren-
NEeHMH, & HMEHHO O noTenneHuu
Apktukn. Bcnepa 3a 3Tum aHanus
M3MEpPEeHUH Temnepartypbi BO3AYXa
nokasan, uro 8 30-x romax XX Be-
Ka Temnepatypa sosfyxa 6bina sbi-
we, 4yem B koHue XIX Beka, He Tonb-
KO B MONSIPHLIX WKPOTax, rae no-
tenneHue 6bino Haubonbwum (Tem-
neparypa 3umon 8 3anapgHoin [pen-
nangum beina Ha 5° C, a Ha Wnuu-
6epreHe — Ha 8—9° C shiwe, uem B
1912—1926 ropax), HO u B ymepeH-
HbiX wmportax. [[Morennenne conpo-
BOX/AANOCh MOBCEMECTHbIM OTCTY-
naHuem ropHbix negHukos. JlegHuk
SlkobcxasH B 3anagHon pennanguu
3a 40 ner — ¢ 1880 no 1920 roa —
orctynun Ha 20 kunomertpos. Jlea-
HuKkM oTctynanu B Espone, Asum,
CesepHoit AmepuKe, aaxe B8 ropax
JksatopuansHon ApPMKM M B TPO-
nuuyeckod uactm HOxHoamepukaH-
cknx Kopaunsep.

Hekotopbie octposa CesepHoro
JleaoBUMTOro OKeaHa, CNOXXEHHbie B

OCHOBHOM WMCKOMAeMbIM NbAOM, Cy-
UIECTBEHHO M3MEHMNW CBOWM Ouep-
TaHMA, a uHble BoOBULE Mcuyesnu C
nvua  3emnu. [panuua BeuHowm
Mep3noTbl OTCTYNMAA K Cesepy, a ee
BEPXHAS rPaHMUYHAs MOBEPXHOCTL
3arnybunacs. Tak, B TypyxaHcke B
1937 roay 6bin0 oTmeueHo, 4TO 3a
npolweaLuue CTO NeT BEPXHIR rpaHu-
ua Be4yHoM mep3noTbi yraybunace Ha
10 mertpos. Tonbko B coBeTckom
cektope Apktuku ¢ 1924 no 1945
rof NAowWaAL MOPCKKX NbAOB COKpa-
TMNace HanonosuHy (T. €. MOYTH HA
1 MMNAMOH KBAAPATHLIX KWUAOMET-
pos). 3To NO3BOAMNO NPEOAONEBaTHL
Becb CeBepHbiii MOpPCKOW NyTb OT
ApxaHrenbcka unu MypmaHcka fao
BepuHrosa nponusa o6bIKHOBEHHbIM

cyAam 3@ OfHY HaBMrauuio, He
BcTpeuas nbpoB. Peku u  o3epa
BCNeACTBME  MOTENNEeHMs  CTanu

BCKPbIBATLCS pPaHblue, a 3amepsatb
nosxe.

Motennenue nosnekno 3a coboi
CMelleHHE rPaHuML, PAacnpPOCTPAHEHHUS
nTuy u 3sepen k cesepy. lotenne-
HME BOJM, OKEaHa NPMBENO K NPOHMK-
HOBEHUWIO AANEKO Ha cesep Tennonio-
6usbix pbifi. Xutenu [peHnangmu,
Hanpumep, Nepelnu OT NPOMbLICNA
MOpPCKOrO 3Beps KaK OCHOBHOro
3aHaTMa K pboibonoscTey. «B kakue-
HMByAb NONTOpa AECATKA feT U faxe
3a euwe Bonee KOPOTKUI NpoOmEMY-
TOK BpPEMEHM, —— NMUCan OAMH K3
OCHOBaTenei COBETCKOM OKeaHono-
run npodgeccop H. M. Kuunosuu, —
NPOU3OLWNO TAKOEe U3MEHEHHE B pac-
npepeneHuu nNpeacraBuTenen Mop-
CKOM (hayHbl, KaKoe CBS3bIBaeTCA
O0B6bIKHOBEHHO C MpeAcCTaBAeHWEM O
AONTUX TEONOrMYECKUX MNPOMEIKYT-
Kax»,

{Motennenue XX Beka He 6bino He-
npepbIBHbIM. YAUBUTENBHO, HO MOC-
ne 40-x ropos oHo 6uino npepsaHo
noxonofaHuem. JleAHuku BO MHO-
rux paioHax 3emnu CTanu HapacraTth
wnu sameanwunu otcrynanue. ocne
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Puc. 1. UsmeneHus temnepatypbl Bo3gyxa B CeBepHOM MONYWAPUH NO [AHHbIM:
1 —N. OxoyH3a u ap. (1982), 2 — K. 5. Bunrukosa u ap. (1980, 1986), 3 — Ox. Xan-
ceHa u ap. (1981, 1987). MNnasHbie kpuBbie NONyuYeHbl NMyTem CraaKMBaHHs

1945 ropa cTana yBenuuuBaThCA
nnouiafb apKTMYecknx nbaos. B He-

KOTOPbIX MOPSX CPEeAHMX WUPOT
(Hanpumep, B CesepHom mope)
Habnopganocs ymeHbwenuwe 6uo-

AOrMYECKOH NPOAYKTMBHOCTH, OTME-
4anack MUrpaums Kocskos pbib B 60-
nee Huskue wWupOThl. [Moxonopanue
APMBENO K COKPAULEHMIO Bereraum-
OHHOrOo nepuoga B AHrAMM Ha
10 cytok, B psge cTpaH OHO cTa-
[IO MPHUMHONM CHUIKEHHS YPOIKAEB
CE€NbCKOXO3AMCTBEHHbBIX KYNbTYp..
Haubonee HarnsgHomn xapakrepuc-
THKOM KAMMaTa ssnsetcs Temnepa-
Typa Bo3ayxa. Cuctemartuueckmit

6

aHaNU3 M3MEPEHHn TeMnepatypsl C
UenLlo BbLISBAEHMS e€e rnobanbHbIX
M3MeHeHui Hauancs ¢ pabote N Bun-
neta (1950), xots mexayroauuHbie
M3MEHEHMsA Temnepatypbl B pas-
NUYHBIX PAHOHAX M3YYanMCb M PaHb-
we. . Bunner, a 3arem npogon-
WMuBWKMIA 3Ty paboty k. Murtuenn
NoNyuYunu ocpefHeHHbIe Mo nsTune-
TUSM  TemnepaTtypbl MNPU3EMHOro
BO34YyXa Ha BCEM 3E€MHOM Llape, a
TAKIKE HA KAXKAOM M3 MONYLUAPHUHA.
MonyuyeHHble MMM pesynbTaTthl NOKa-
3bIBAKOT, 4To HauuHas ¢ 1880-x ro-
AOB npoucxoauno rnobansHoe nosbi-
WeHHe Temnepatypbl, NPOAOMKAB-
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Puc. 2. MameHenus Temnepatypbl Bo3ayxa: | — Ans Bcero 3emHoro wapa; 2 — Ans
CesepHoro nonywapms; 3 — pnas HOxHoro nonywapus (Ox. Xaucen, C. Jlebeges,
1987). Kpusbie nonydyeHbl nyTem CraammsaHms

weecs go Hauana 40-x rogos XX Be-
Ka, Mocne 4yero temneparypa crana
noHwartscs. . Bunner (1974) sui-
CKasan MHeHue, 4to ¢ Hauana 1970-x
roaoB BHOBb HAYanochb noTenneHue.
Pe3ynubTtatel MHOruxX uccneposareneit
NnoATBEPXAAOT BbIBOALI 06 uame-
HeHun Temnepatypsl B XX Beke:
rnoTenneHHe C KOHUA NPOLINOro Be-
ka po 40-x ropos TeKywero crone-
TMS, noxonofaHue Ao koHuad 60-x —
Hauana 70-x rogosB u panbHenwee
MHTEHCHMBHOE noTtennexue. B nocnea-
Hee Bpems 6narogfaps wupoxkomy

0bMmeHy [aHHBIMM, NPUBAEYEHMUIO CY-
foBbIX HAbnOAEHWMM M BLICOTHbIX
AIPONOrMUECKMX M3MEpEeHHH, COo-
BEPLIEHCTBOBAHUIO METOAMKM obpa-
60OTKM [AaHHBIX PasHbIM  aBTOPaM
YA3NOCL MONYUYUTb KPHUBLIE M3MEHe-
Hui rnobanbHoOM Temnepatypbl, a
TaKke Temneparypbl OTAefbHbIX No-
Aywapmi, KOTOpbie XOPOLWO Corna-
cyrotcs gpyr ¢ apyrom. Ha puc. 1
MOKa3aHbl M3MEHEHMS TemnepaTypsbl
Bosayxa 8 CesepHOm nonywapum,
nokasaHHsie B pabortax [. [JoHca u
ap. (1982), K. 5. BuHHukoBa n 4ap.
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(1980) u Oox. XaHceHna n ap. (1981).

PaccmoTpum usmeHeHus Temne-
patypbl BO3fyxa MO pe3ynbTatam
Dx. Xancena u C. Jlebenesa (1987).
OHKW NoKaszaHbl TPEeMS KPHMBbIMM Ha
puc. 2, BEPXHAS W3 KOTOPbLIX OT-
HOCMTCS KO BCEMY 3EMHOMY LIApPY,
cpepHss — k CesepHoMy nonywa-
puio, HuxHAS — K FOxHomy nony-
WwapMio.

ToHkMe cTyneHuaTble NMHMM — cpea-
HMe TronoBbie 3HaYeHus, TOoNCTbie nu-
HUU — pe3ynbTaTbl NATHNETHEro CKONb-
33Ulero CriaXmsaHums. l'locneAHue 6b|J1H
nonyueHsl cnepyowmnm obpazom: ans
KaXAOro rofa paccmartpmsaemoro nepmo-
Aa CYMMMUPYIOTCA 3Ha4YeHus tTemneparty-
pbl 3@ 3TOT rOA, A TaKKe 3a ABa npej-
WeCTBYIOWMX M A1Ba NOCNEAYIOWMX rOA],
U NOoNy4eHHaA! Cymma LAennuTcs Ha NATb.
B pe3ynbrate Takon onepauuu M3 mnc-
XO4HOro psKAa MNOUYTH NONHOCTLIO OT-
unbTpoBbIBatOTCA Konebavns ¢ nepwo-
Aamn mMmeHee natn ner, Koneﬁannu we
Gonbwero nepnoaa COXPAHRAOTCH, XOTA
AMNAUTYAA MX HECKONbKO NpeymeHbiua-
etcs (ocobenHo Ha nepuopax, 6nuakux
k 5 rogam). Ha pucyHke nameHeHus tem-
nepartypbt BbipaXteHbt B OTKNOHEHWAX
(8 °C) oT cpeaHero 3HaueHus 3a 1951—
1980 roawt.

BepxHasa crnaxeHHas kpusas 3a
1885—1939 rogsl noaHsnace Ha
0,67° C (HEMOHOTOHHO, C YeTbIPbLMS
YACTHLIMM MaKCHMYMamu), 3a
1939—1966 roast ynana wa 0,27° C
(C TPems HACTHBIMM MAKCMMYMamm)
v 3a 1966—1981 roabl BHOBL NoOAHS-
nace Ha 0,35° C (c AByMSs 4YacTHbIMHK
makcumymamu), a scero 3a 1885—
1981 roabl nogHanace Ha 0,75° C.
B CesepHom nonywapuu (cpegHss
kpuBas) 3Tu konebaHus (co Bcemu
UYACTHLIMM MAKCUMYMAMM ) BBIPAKEHBI
pes3de M COCTABAAIOT COOTBETCTBEH-
Ho 40,80—0,32+0,37 = 40,85° C.
Mocnegnuin npupocr 0,37° C npo-
‘u3owen B OCHOBHOM 3a 1974—
1981 roasi. B HOxHom nonywapuu
(HMIKH AR KPUBAS) M3MEHEHM S 33 NPM-
BefleHHbIE BbilE MHTEPBanbi Bpeme-
Hu 6binu 3ameTHo cnabee (+0,45—

8

0,22+40,36 = +0,59° C), npu 3tom
HE BCE YACTHbIE MAKCMMYMbl COBNA-
[ANK C MAKCMMYMAaMM CEBEPHOrO No-
nywapus. OAHH U3 BaXKHBIX BbIBOAOB,
KOTOPbIA MOXHO CAenaTb Ha OCHOBa-
HUKW PACCMOTPEHHBIX KPMBBIX, COCTO-
MT B TOM, YTO M3MEHEHMS Temnepa-
Typsl 8 CesepHom nonywapuu 6bi-
nu 3ametHo 6Gonbwe, uem B npe-
MMYLLECTBEHHO OKeaHckoM HOxHOM
nonywapmm.

Dx. Xawcen u C. Jlebepes no-
CTPOMAKM TaKXKe KPHBbIE M3MEHEHMS
rofoBoOM TEMNEPATYPbI B BOCbMM LK~
POTHBIX 30HaX — MO uYeTbipe B KaM-
[OM NONYLWIAPWM, — 3aKAKOHEHHBIX
mexay napannensmu 0—24—44—
64—90°, nnow,agm NOBEPXHOCTH KO-
TOPbLIX OTHOCATCA NpPUbnM3uTEnbHO
kak 4:3:2:1. Haubonee peskue ko-
nebaHus npoucxoamunu B npunonsp-
Hon TpeTtu wupot CesepHoro nony-
wapus 64—90° cesepHOM WKPOTHI,
rae 3a rogbl 1885—1905—1917—
1939—1966—1981 npoucxoamnmu us-
MmeHeHus temnepatypsi +1,3—0,8
+2,1—1,340,5= +41,8° C. B 30He
ymepeHHbix wupoTt CesepHoro nony-
wapus (44—64°) usmeHeHus Temne-
pPaTypbl B MHTEPBANbI MeXAy roaa-
mu 1885 — 1901 — 1918 — 1938 —
1970—1981 cocrasunu +0,53—
0,18+40,66—0,55+4-0,61 = +1,07° C,
a B cybTponunueckoi 3oHe TOro e
nonywapus (24—44°) mexxay ropa-
mu 1885 — 1900 — 1905 — 1939 —
1970 — 1979 cooTBeTCTBEHHO
+0,32—0,35+4-0,65—0,25+4-0,27 =
+0,64° C. B rponuueckux 30Hax
0—24° WwupoThl NPOLWNO AEBATL BOAH
konebaHuit Temnepatypsi 33 nepuos,
1925—1975 ropos, a cymmapHsii
npMpOCT 3a cTonetue OT MNEepPBOro
MMHMMYMA [0 MOCNEAHEro MAaKCH-
MyMa BCE e COCTaBMA OKOJOo
+0,6° C. B 3oHe 44—64° i0xHOM
WHPOTLI B 3TMX e npegenax 6bino
CeMb BOAH C MOYTH OAMHAKOBBIMM
makcumymamn B 1895 u 1985 ro-
aax, oaHako . Xancen u C. Jlebe-



AE€B CUMTAIOT, UTO NO KpanHen mepe
Ao 1940 ropa B aton 30He Kpusas
MOXeT cogepaTs Bonbme ownbru
M3-338 HEAOCTATOYHOrO KOMMYEeCTBa
AaHHbIX. B oxHOM npunonspHo#
TPpetn 64—90° i0KHOM WMPOTDLI
MMEIOTCS AaHHble Tonbko 3a 1958—
1972—1977—1981 roabl ¢ koneba-
Husmu -+0,9—0,44-0,5 = +1,0° C.

3T paHHble rosopsT, BO-Nep-
BbIX, O TOM, YTO M3MEHEHMUS Temne-
paTypbl Kak 3a BeCb NepuoA, TaK M
B OTAENbLHbIX MHTEPBANAaxX yBenM4M-
BalOTCH C wWupoTom, ocobenno B Ce-
BEPHOM MOAYLIApHM, M, BO-BTOPbIX,
4TO M3MEHEHHS Temnepartypsbl B NiO-
6ot 30HEe He SHABRAOTCA NPOCTHIM
NOBTOPEHUEM M3IMEHEHHMH B cocep-
HUX LWMPOTHLIX 30HaX. Tem He me-
HEe MOMXHO CcAenatb 3aKNO4eHue,
yto notennenue 1880—1940 ropos
NPOCNEXHBAETCH BO BCEX LWIMPOTHBLIX
30Hax (3@ MCKNIOUEHMEM HOXKHBIX
NPUNONAPHOW M YMEPEHHOW 30H,
roe nubo Het coscem, nubo Hepgo-
CTaToO4HO  AaHHbiXx  HabniogewHuit).
Moxononanne 1940—1965 ropos
HETKO BbIPAXXEHO rnasHbim obpazom
B BbICOKOWMPOTHbIX 30Hax Cesep-
HOTrO MONyLWIapus, TOrAa Kak B OC-
TanbHbIX WMPOTHLIX 30HaXx ckopee
cnepyet rosopuTth O BecbMa cnabom
M3MeHeHuu (HO BCe e OTPHUATENb-
Hom). HakoHxeu, notennexue nocneg-
Hux 15—20 net xopowo 3ametHo B
60NbLIKHCTBE LIMPOTHBLIX 30H.

(Ananua reorpaduueckoro pacnpe-
AENEHUS M3MEHEHMH Temnepartypbl
MoKasbiBaeT, 4TO B CYMMe 3a cTone-
Tve Haubonblwee nortenneHwe npo-
u3owno B ApkTHKe.) 3HauuTenLHOe
notenneHMs CEe30HHOCTbL MeHseTCs
koe-rae u B Honee HU3KMUX WMUPO-
Tax, B YACTHOCTH B 3aMafHOM M LEHT-
panbHOW A3uM, UEHTPanbLHOW M BOC-
tounoi Kanape, Npennangum, Ansc-
Ke M B ceBepHbix panoHax HOxHoh
Amepuku (puc. 3).

B nepuoa 1880—1940 rogos oco-
' BEHHO CMNbHOE noTenneHue NPoM3o-

WAO B BbLICOKMX CEBEPHbLIX LWKMPO-
Tax, B 4ACTHOCTM B ApPKTHYECKOM
bacceitHe, Ha AnscKe, B UEHTPans-
Hon KaHnape, B8 [peHnanauu, Ha
cesepHom bepery Asum. Morvenne-
Hue, npesbiwatouwee 0,5° C, ormeua-
noce u B Honee HM3KMX WMPOTAX:
Ha 6Gonbwenk uvacTM TEppUTOPHHM
CLWIA, Kutas, B HekoTOpbIX paioHax
HOxHOMH Amepuku u Adpukm.

HeoxxupaHHo npepsaswmii 310 nNo-
TenneHMe nepuvon  MNOXONO[RAHMSA
1940—1965 ropos ocobeHHO cunb-
HO NPOSBMACSH ONSTL-TAKU B BbLICO-
KMX CeBEepHbIX LWMPOTaX, npexae
scero Ha Anscke, cesepe KaHagwi
u cesepo-3anage peHnaHaumn m Ha
Asunatrckom nobepembse CesepHoro
Jleposutoro okeaHa.

Mocneaytouiee norennenue 1965
—1985 ropoe nposensercs nouTtH
NOBCEMECTHO, OCOBEHHO peaKo Ha
Ansacke, cesepe KaHagb! v cesepe
A3uM, a TaKKe B MHAOOKE3IHCKOM
cektope AHTapKTuabel (c noxono-
AAHWAMHK NWWL B tOXHOM [peHnan-
AMM U ewe B HeCKONbKux Hebonb-
WMX PEerdoHax).

AHanus cpefHuX MECAYHBLIX Tem-
neparyp nokassisaer, uro obuiee no-
tenneHue 3a cronetue 6bino Ham-
60NbWKMM B 3MMHHME MECHLbI, OCO-
6eHHO B BbICOKMX WKpoOTax. Pesyns-
tatom 3toro 6bino ocnabnenue ce-
30HHLIX konebaHuit Temnepatypsl,
T. €. CMSirYyeHue KnMmara, Kortopoe
ocobeHHO 3amMeTHO NpOoSBMNOCL B
nepuoA noTenneHns nepson Nono-
suHbl XX Beka., B nepuog tekywero
noTenneHmMss CEe30HHOCTbL MeHseTcs
CPaBHUTENLHO Mano.

CryneHuatbie Kpusble Ha pmc. 2
MOKAa3bIBAIOT, UYTO NPOMCXOAAT He
TONLKO MeANEeHHble M3MEHeHMSH,
OXBaTbIBAlOWIME [AECATHAETHSA, HO M
6bicTpbIe M3MEHeHus Temnepatypbl
or roaa k roay. PasHocTe Tem-
nepatyp nocneaytowiero 1 npeabiay-
wero ronoB B TeueHue CTONETHS
uameHsnace 8 npegenax +0,40° C
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Puc. 3. leorpacgmnueckoe pacnpegeneHne BenMUMHbI HM3IMEHEHHMs Temnepatypbl:
a — 3a sech nepnos 1880—1985 ropoe; 6 — 3a 1880—1940 rogel; B — 3a 1940—

1965 rogwi; r — 3a 1965—1985 roawb!
KontypHas nuums rony6oro usera orgenser obnactu, obecneueHHble M Heobec-
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nedyeHHbie AaHHbIMM HabONIOAEHMI; NPEpPLIBUCTas KPMBAs — AMHMA HYNeBbiX M3me-

HeHMH, pasgensiowas obnactu norenneHus or obnacteii noxonofawus; obnacrtm,

0603HaueHHbIE TOYEYHON M MEPEKPECTHON LWTPUXOBKOMN, XapaKTepM3yloTCcs COOT-

BETCTBEHHO CylyecTBeHHbim notenneHuem (1°C) M cyuwecTBeHHbIM MOXONIOAaHHEM
(—1°C)
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(cpeaHee u3 abconioTHbIX 3HaYe-
HMIM 3TUX pA3HOCTEN cocrasnser
0,12° C), 1. e. TaKMx e, KaK M
BHYTPHMBEKOBbIE KIMMATHUECKHE KO-
nebaHun, Hanaras Ha nocnegHue
CPaBHMMbIH C HUMK «wym», B nono-
BMHE CNy4YaeB YKA3aHHbIE PAa3HOCTH
nonagatot B npegenst +0,10° C. Or-
METHMM, YTO B NEPHOAbI KAMMaTHue-
CKMX MAKCMMYMOB W MHHUMYMOB
1935—1945 rogos u 1960—1970 ro-
[os 3toT «wym» ocnabesan (po
cpeaHero abconloTHOro 3HaueHus
0,07—0,10° C), a 8 nepexoaHble ne-
pvnoabl oH Bo3pactan (po 0,14—
0,16° C), 1. e. KNUMAT M3IMEHANCH
HE MOHOTOHHO, 3 KaK (DOH YCHNHBAIO-
wuxcs «BubBpaumiin KNMMATHUECKON
cuctembl. Bo Bpems tekywero no-
TenneHus Ttakue «subpaumuu» pgo-
CTUI M MAKCMMANbHbIX 3HAYEHMIH 3a
cronetue. CpepHee abconioTHoe
3HAYEeHHEe MEeXroAOoBbIX PAa3HOCTEeH
Temneparypsi gocturno 0,18° 3a ge-
catunetue 1974—1983 ropos, a 3a-
Tem, NO-BUAMMOMY, CTaNO YyMEHb-
wartkcs. Mo kpaitHen mepe B pecs-
tunetve 1978—1987 ropmos oHO
cocrasuno 0,14° C.

Xots remneparypa so3ayxa fsns-
eTcs BaXXHeHWeNW XapPaKTePHCTHKOM,
OHa, KOHEUYHO, He MUCuYepnbiBaeT no-
HATUS KAMMATa, ANS OMMCAHMS KOTO-
poro (M COOTBETCTBEHHO €ro usme-
HEHWH) BAXHO 3HaTb UEenbid pPsg
APYFMX XapaKTEPHCTHK: BRAMHOCTbL
Bo34yxa, o6nayHoOCTL, OCafKM, CKO-
POCTM BO3AYWIHLIX TEYEHMW M T. f.
K coxaneHuto, paHHbIX, KOTOpblE
xapakrepu3osanu 6bI  M3MEHeHHUS
3THX BENMUMH 33 AAMTENbHbIA Nepu-
oa B macwrabax Bcero 3emMHOro
Wapa MM NOAYLWAPHH, B HacTosuwee
BPEMSA HET unu oueHsb mano. Pabotsbl
no cbopy, obpaborke u aHanu3y
TaKMX AAHHBLIX BERYTCH, U €CTb Ha-
[eXAa, 4TO B CKOPOM BPEMEHM
moxHo Byaer 6Bonee nonHo oueHUTsL
u3meHeHns knumara 8 XX Bexe.

Nlyuwe apyrux, no-eugumomy, 06-
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CTOMT Aeno ¢ AaHHbimu o6 ocagkax,
XOTS 3Ta XAPAKTEPUCTHMKA KAMMaTta
BecbMa TpyaHo noapaercs rnobans-
HOomy o6bekTusHOMY aHanu3y. Mpu-
YMHbI 3TOrO — HE TONbKO Manoe Ko-
NMYECTBO W HepasHOMEpHoe reo-
rpacduyeckoe pacnpepeneHue usme-
peHui oCafKoB, HO M necTpoe pac-
npeaeneHue Cammux 0CaaKos B NPOCT-
paHctBe. Mccneposatensm uHorga
npuxoautcs npuberats kK aHanuay He
CAMHX CYMM OCAfIKOB, @ HEKOTOPbLIX
cneynanb,HO NOCTPOEHHbIX MHAEKCOB
OCAAKOB, Y KOTOPbLIX 3TH HEQOCTATKH
OTCYTCTBYIOT M/IM MEeHEe SPKO Bbipa-
MEHbI.

Ha puc. 4 nokasaHbl uM3meHeHus
TAKOrO MHAEKCA FoAOBLIX OCAAKOB B
KOHTUHEHTanbHbix padoHax Cesep-
HOro nonywapms, nosyyeHHble
P. Bbpaanu u gp. (1987). dtn as-
TOPbLI HE CMOTAM NOCTPOMTL TaKoMW
rpapuK AnNs BCEro 3eMHOro wapa
M3-38 HEAOCTATOYHOro KONM4YecTsa
M3MEPEHUH B OKEAHCKMX PaMOHAax M
8 FOxxHOM nonywapmum.

MokazaHHeii MHAEGKC NpeacTasnser co-
6oii cpepHee M3 NPOUEHTMNEN BO BCex
TOUKAX PABHOMEPHOM CeTKM (OTCTOALMX
Apyr ot papyra Ha 400 kunomertpos),
rAe B [AHHOM TFOAY MMEIOTCA MHHTEp-
nonuposaHHbie Cymmbl ocagkos. Mpouen-
TMAB — 3TO UMCAO NeT ¢ OocCaAKamh
MEHbLUE JAHHOIO 3HAYEHMA CYMMbI OCAL-
KOB, BbipaXeHHO€ B npouenrax n yse-
nuueHHoe Ha epMuunuy. CoorBeTcTBEHHO
uncno ner ¢ ocapkamu 6onbwe paHHOM
CYMMBI, BbIPAXKEHHOE B NPOLEHTAX, PABHO
AOMONHEHMIO K 3HAYEHMIO [AHHOrO NPO-
ueHntuns ao 100. Hanpumep, 3HaueHnue
60 Ha ocu abcumcc Ha puc. 4 os3Hauaer,
uto B8 59 npoueHtax cnyuyaes ocapgkos
6bin0 MeHblE, Yem B roay, COOTBETCT-
BYlOW|EeM 3ITOMY 3HaueHuto. Beprukane-
Has NyHKTUPHAs NMHWA COOTBETCTBYeT
1883 roay, Korfia KOAMYECTBO MCNONbL-
30BaHHbIX AaHHBIX aocturno 50 npouen-
TOB OT MAaKCMMAanNbHOro.

Ha pucynke xopouwio BuAHbI Kak
6bicTpbie, Tak U MeaneHHble koneba-
HUS C NEPHMOAaAMM B [ECATKM nerT.
C konua 1870-x rogoe u npubau-
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Puc. 4. MameHeHns mHpeKkca rofoBbIX OCAAKOB: @8 — AN KOHTMHEHTaNbHbIX paio-
Hoe CesepHoro nonywapms 3a 1850—1984 rogni; 6 — Apns WMPOTHbIX 30H 35—

70° ceBepHoM wWmpoThl (B cepeamHe) m 5—35° cesepHoi wupoTsl 3a 1920—1984 ro-
Al (eumu3y) (P. C. bpagnu m ap., 1987)
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sutensHo go 1920 roma wuHpexc
0CafKoB MOHM3MACA Ha 8, uto cBu-
- [EeTEeNLCTBYET O MOBLILEHMM CYXOCTH
KOHTHHeHTansHoro Knumarta Cesep-
HOro nonylwapms. 3atem NPoM3owWwno
BO3pacTaHMEe MHAEKCA, KOTOPbLIH B
Hauane 1950-x roqos gocTur BLICOKO-
ro yposHs, HabnofaBLWIErocs B KOH-
ue 1870-x rogos. Mpu 3TOM oOTME-
HaNCs NPOMEXKYTOUHBIN MAKCUMYM,
npuxoauswmitcs Ha 1930 rog. Mocne
nuka 1950-x rogos nocnegosano
HOBOE YMEHbLIEHME MHAEKCA BNAOThb
Ao koHua 1970-x wu cepepuHbl
1980-x rofos (C 4aCTHbIM MAKCHUMY-
mom B paitoHe 1979 ropa). Becbma
npumevatenen nepuwos ¢ 1949 no
1964 rop, Korpa ocagku Bce Bpems
6binn 6onee o06UALHLIMKM, uem B
cpeaHem. [ipyroi nepuog noutm ta-
Kol e gnurenbHoctn 1939—1949
rogbl (3a wucknwoueHuem 6nuskoro
kK Hopme 1942 ropa) 6bin 6onee
cyxum, uYem B cpegHem. IKcTpe-
ManbHble rofibl 4acTo CReAyrT Apyr
3a apyrom. Takosbl, Hanpumep, ue-
TbIPE MCKAOUMTENLHO BRAXKHBLIX rO-
pa — 1953, 1954, 1956 w 1957
MAM UCKAIOUUTENBHO CyXHe rofAbl —
1918, 1919 u 1920, nocneposaswue
BCKOpe nocne napbl Cyxux ner
1912 w 1913, uan TakKe oueHb Cy-
xue 1939, 1940 w 1941 roasl.

Ecnu paccmatpusars Becb ne-
pMoA, ANs KOTOPOro NonyuyeHa Kpm-
Basi, TO Y OCEHHMX U 3UMHMX OCAA-
KoB OBHapyXuBaeTcs TeHAEHUMS K
NOBLIWEHHWIO, TOTAA KaK B BECEHHMX
M NeTHMX OCafKax HUKAKOW onpe-
AeneHHOM TeHAEHUMM He Nnpocmar-
puBaercsa. C gpyroi ctopoHsbl, ecnm
He paccMartpuBaTb Hauano psAaa,
6asupylolweecs Ha HEAOCTATOUHOM
KONMUYECTBE [AHHBIX, TO Y BECEHHMX
M NEeTHUX MHOEKCOB MOMHO 3ame-
TUTb TEHAEHUMIO K MOHMIKEHUIO C
1880-x go koHua 1920-x rogos u mx
nocnegytouiee ysenuueHuwe. Boige-
NAOTCS ABA CYXMX BO BCEX CE30Hax
nepuopa (1912—1922, 1938—1948)
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M OAMH NEepHop, Korfa BCe uyeTbipe
ce3oHa Bbinu Bonee BnaxHbIMK, YEM
8 cpeaHem (1950-e roagsl).

Bpaanu w ap. nocrpounu Takke
3TM MHAEKCbl B TpeX LWHMPOTHbIX
soHax CesepHoro nonywapus 0—5°,
5—35° u 35—70° ceBepHOM LWIKPOTHI.
Ecnm paccmartpusaTth TOnbKO nepmo-
Abl, KOrfa KoOnu4ecTBO AAHHLIX [O-
CTUFAO MONOBMHBI MAKCHMANbLHOIO
(Ans 3TUX Tpex 30H OHM HAYMHAOTCSH
coorsercreeHHo ¢ 1901, 1895 u 1877
roaos), To cnegyetr OTMETUTL OT-
cytcTBue Kakoro-nubo Tpenpa B
NPU3KBATOPHANLHONW 30HE. YMeHb-
WeHHe OCPefHEHHOro WHAEeKca B
3TOM 30He B nocnefHue naTb ner
(1979—1984 roanl) noka uto Bpsg nu
MOXHO CUYMTATb YKa3aHMem Ha [on-
rocpounyto TeHgeHuuto. B Tponu-
yeckoi u cybBrponuueckoin 30He
(puc. 4) ¢ cepeaunnbr 1950-x ropoe
NosiBUNAaCh SIPKO BbIPAXKEHHAS TEeH-
AEHUMS K YMEHbLUEHMIO MHAEeKCca
OCafAKOB, KOTOPAs, HECOMHEHHO, CBSI-
33Ha C M3BECTHOM ANUTENLHOM 3a-
cyxoi 8 CeBepHoi Adpuke. B yme-
peHHoi u cybnonspHoit 3one (35—
70° cesepHo#t wmpotel) ¢ 1920-x
rofi0B 3aMeTHAa TEHAEHLMS K MOoBbI-
WeHUIO HHAEeKca ocaakos. Bmecre
c ymeHbwennem 8 bonee 10XKHOM 30-
HE 3TO MOJXKET roBOPMTb O HEKOTO-
POM CMELLEHUM KIMMATHMUECKMX MO~
cOB B nocnegHue rogsbl.

3akaHuusas obcypeHue pesynbTatos
bpaanu u coasTopos, Henb3s He BbiCKa-
3aTb KpUTHYECKMX 3aMeUaHUn OTHOCH-
TeNbHO cnpaseanuMBoCTH MX BbLIBOAOSB.
leno B Tom, uto asTopbl, npuaymas
HCKYCCTBeHHbIﬁ MHAOEKC, H3633HJ‘HCb oT
OAHUX prAHOCTeﬁ, HO BHECNHU TEM CaMbIiMm
HOBbIE. ﬂpep.nomeHHble MMHU  UMHAOEKCbI
xopowm, koraa peus uper o6 ocagkax
8 KaKOM-ﬂMGO OAHOM NYHKTE UM OTHOCH-
TenbHo HebonbwoMm paioHe ¢ opHOTHMN-
HbiM PEXMMOM OCanKOB. B atom cny4yae
MOXMHO CYMTAaTb, YTO MHAEKC nponopuuo-
HaneH konuuecTsy ocagkos. OnHako npu
rnoGansnom ocpeaHeHuu, Korpa B Ka-
YecTBe cnaraembix MCnonb3yroTca MHAEK-
Cbl AN PAMOHOB C PA3HbIMK pEXMMamn
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Puc. 5. Mamenenne ocagkos 8 CeBepHom nonywapmmn (no AaHHeim . [py3ssl, E. Ana-
coBo#, 1982). Monycymmbl mecsiuHbix ocagkos B sheape u mione. Kpusas nonyueHa
CKONBL3SIUWMM NATHNETHHM OCPeHEHHEM

OCafKOB, MOXET NONYYMTBLCS, UTO 3Haue-
Hne obnactu ¢ mannimu ocagkamu Gyaer
npeysenuueHo, a obnactu ¢ 6onbwUMK
ocagKamm, Hao6op0’r, npeymeHbuweHo,
T. €. NPONOPUMOHANBHOCTb MEXAY MUH-
AeKcom u ocagkamu bByper HapyleHa.
Nostomy kpusas bpsanm u coastopos
ans nonywapus Bbi3biBaeT ropasao
MeHble Aosepus, 4em ux Kpusblie nns
OTAENbHbLIX PErMOHOB MK LWMPOTHLIX 30H.

Mo paHHbim K. 5. BunHukoBsa u gp.
(1989), ronosbie cymmbl 0CagKos B
CeBepHOm nonywapuu B 3oHe 35—
70° ceBepHOM WMPOTbI B TedeHHWe
nocneghuux 100 ner ysenuumsanuce
(8B Tom umcne 8 CCCP u CesepHoi
Amepuke). B 1o e sBpemsn B Espone
toxxHee 55° cesepHoO#M WMPOTLI Hab-
nofanack TeHAEHUMS K yMeHblue-
HMIO OCAAKOB. DTO B LLENOM corna-
cyetcs c BbiBOogamu bpaanu u ap.

Ha puc. 5 nokazaH MHOronertHui
(1891—1979 ropgsbl) xop nony-
CYMMbl KONM4YECTBa OCAAKoB B
ABYX Mecsiuax — siHBape M uione —
8 CesepHom nonywapumu mexay 0 u
85° ceBepHo# WMpoTLl. PucyHok ge-
MOHCTPHPYET TEHAEHLMIO K NOHHKE-
HMIO OCAAKOB Ha MPOTMKEHHH BCEro
croneTus. BoigensatoTca 4acTHbIM MuU-
Humym 1940-x roqos u 4acTHbIE MaK-
CMMyYMbl  Hauana 1920-x, koHua
1930-x, 1950-x ropos. YTeepxaars,
4TO Takum e obpaszom fonKHbI Bbi-

AN  M3MEHSTLCS rOAOBbLIE CYMMbI
0CafakoB, Mbi He moxem. MHTepecHo
TEM HE MEHEEe OTMETHTb, YTO MOouTH
BCE YACTHbIE MAKCUMYMbl M MHHMU-
MYMbl RaHHOM KPpHMBOH BAKM3KKM K YacT-
HbIM MAKCMMYMaM M  MUHMMYMaM
Kkpuso# bpsanu u coastopos, xoTs
nocnepHss He obHapyKuBaeT KaKow-
nMbo  uyeTKOM TEHAEeHUMM, ecnM
paccmatpuBath BECh NEPHOA.

Ba)kHas xapakTepucTMKa Knuma-
Ta — obnauyHocTb, KoTOpas B 3Ha-
UMTENbLHOM CcTeneHu onpepgenser
NPMTOK conHeuHoW 3Heprum. K co-
JKANEeHUIo, fAaHHbIX 06 u3meHeHuH
rnobansHoi obnayHocTM 3a BECb
cToneTtHuit nepuof He umeertcs. o
AaHHbIm HabniogeHui co cnyTHUMKOB
3a nepuog 1966—1985 ropos, 1. e.
B NEpMOM TEeKylero noTtenneHuns,
OTMEUaeTCs HEKOTOPOE YBEenuueHue
konuuectsa obnakos B oBoux no-
nywapusax. Tak, CKOpOCTb yBenwue-
Hus obnaunoctu 8 CesepHom nony-
wapum coctasmna 6 NPOLEHTOB, B
oHom — 11 npoueHtoe 3a gecs-
Tunetne. OpHako ysenuueHue 06-
Na4yHOCTH NPOM3OLLNO HE NOBCEMECT-
HO, MMeloTCs panoHbl (Hanpumep,
CesepHas Amepuka, AscTpanus,
ceBepo-BOCTOK A3um), rae B 3TOT
neprvos MpPoM3OWNO YyMeHblUeHue
obnauHocTH.
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Kak BuaHO, HageXHbie BbIBOABI OT-
HOCMTENLHO BEKOBbIX W3MEHEHMH
ocagkos u obnauHoctu 8 CeBepHom
nonywapum caenatb BeCbMa TPYAHO,
a Ans BCErO 3eMHOro wapa noka
euie HesosmomHo. Ocraercsa Hage-
sTees, uto B 6yaywem moxHo Byaer
onpegensts rnobanbHyio obnau-
HOCTb M KONMYECTBO OCAAKOB C Mo-
mouiblo Habniogenun ¢ merteopo-
NOrM4ECKMX CRYTHUKOB.

Cpean MHAMKATOPOB M3MEHEHMH
KNMMmaTa, KoTopbie Kak 6bl cymmupy-
HOT 3P PEKTbI MHOMUX KNHMATHUYECKUX
akTopoB, HEObX0AUMO YNOMSHYTH
ypoBeHb MMPOBOro OKeaHa, a TaKe
YpoBeHb pSAAa BHYTPEHHMX BORO-
emoB.

CornacHo uccnefoBaHUAM, Npose-
AEHHBIM  PA3NKMUYHBIMM  aBTOPAMM,
3a nocnefHwe CTO neT YypoBeHb
okeaHa nosbicunca Ha 10—15 cau-
TMMETPOB, 4TO CBS3aHO, C OAHOH
CTOPOHbI, C TAassHHEM MATEPMKOBbIX
nLROB, @ C APYrom — C pacwupe-
HMEM MOPCKOWN BOfbl BCNEeACTBME Ha-
rpeBaHus. Hekotopsie aBToOpPBbI
YTBEPIKAAIOT, UTO NOCNE MAKCHMYMA
1950-x roaoB Hauanocb MOHMIKEHUE
yposHs, apyrie — uto B 1950—
1960-x ropax ypoBseHb (PaKTHHECKM
HE MEHSANCH, HO 3aTeM POCT onsThb
Bo3obHoBunCS.

YpoBeHb BHYTPEHHUX BOAOEMOB
OTPAXKAET M3IMEHEHMS KAMMAaTa Ha

Tepputopun Bcero BogocbopHoro
6acceitHa. Ha puc. 6 nokasaHbl
nsmeHeHus yposHs Kacnuiickoro mo-
pPS, KOTOPbIA C KOHUA NPOLWANOro Be-
ka po 1933 ropaa cnabo noHukan-
CSl, MCMBLITLIBASA B TO e BPEMS KO-
nebaHms B Ty M apyryro CTOPOHY, a
k 1940 roay npousowno peskoe
nageHue yposHs Ha 1,5 merpa. 3a-
TeM ypoOBeHb MPOAOCMKAN MeANeH-
HO MOHMIXKATBCS M AOCTUI MHHUMY-
ma 8 1977 roay, ynas C KOHUA
npownoro seka bonee uem Ha 3 meT-
pa. Mocne atoro B TeueHue pgecarTu
net (1978—1987) yposeHb nosbicun-
cs Ha 1,2 mMeTpa, AOCTUIHYB YPOBHS
1940-x rogos.

C. PopgmoHos cuuraer, uto B paccmar-
PpHBAEMOM 4acTU KNMMATHMUECKOW CucTe-
Mbl MMeEroTCa ABa YCTOﬁ'-IHBbIX cocros-
HUR, a nepexonbli M3 OOQHOro 8 Apyroe
npoucxoaat pesko. PucyHok kak byaro
noarsepXagaer 3TOT BbLIBOA, ocoGeHuo
ecnu obpaTuTb BHUMaHME Ha NpepbIBUC-
TYIO KPMBYIO, MOKAa3biBAIOWYIO, KaKUM
6bin 6b1 yposeHb, ecnn 6w 3a6op BOALI
AN XO3SMCTBEHHLIX HYX[ He YBEnuumn-
sancs. Mo gaHHeim C. PoauoHosa, cpea-
HMH ronoBon cTtok pek B Kacnuickom
mope (78 npoueHToB NPUXOAMTCS Ha
Bonry) B nepuoa 1878—1936 ropos co-
crasnan 331 kybokunomerp, B8 1937—
1977 ropax — 272 kybokunometpa, a B
1978—1987 ropax — 307 kybokunomer-
pos.

Hrak, 8 XX Beke npousowno 3Ha-
uuTenbHoe notenneHue Ha 3emne.
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Puc. 6. N3menenne yposHa Kacnuiickoro mops (1) 3a 1880—1988 rogsl. Kpusas

(2) noctpoeHa B npepnonoOeHMM NOCTONHCTBA 3abopa BOAbI HA XO3AHCTBEHHbIE
Hy>Abl M3 pek, nuralowmnx Kacnuickoe mope
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B Hactosuwee spems rnobanbHele
TeMneparypsl AOCTMrAM  HaMBbIC-
Wero ypoBHS 33 BeCb NEPUOR HH-
CTpyMeHTanbHbIX uamepeHui. Ecre-
CTBEHHO, BO3HMKAaeT BOMPOC, MOX-
HO Au cumTaTth 370 notenneHue Bec-
npeueaeHTHbIM, €CAM PaAcCMaTpu-
Batb Bonee ganekoe npownoe.
Yxe rosopunocs o 6onbwux ot-
KNOHEHUAX TemnepaTtypbl OT cospe-
MEHHbIX 3HauYeHuHn 3—5 MunnuoHos
neT Hasag M BO Bpems nocnejHe-
ro onegeHeHus 18 Ttbicsu net Ha-
3ag. Jdtm kKonebanus mornam buiTh
CBSI3aHbl C M3MEHEHUSIMWU BO B3aWM-
HOM PacrnonoOMeHMH OKEAHOB M Ma-
TEPMKOB, XMMMWUYECKOrO cOoCTaBa af-
Mmocdeps!, XapakTEPHCTUK oOpbuTb
aswenns 3emnu sokpyr ConHua.
OpHako M B TeueHue nocnefHero
ThiCAYeneTus, Koraa Takue obwbscHe-
HUS MCKNIOYEHb!, MPOMCXOAMAM CY-
LWECTBEHHBIE M3MEHEHMS KAWMATA.
N3sectHo, uto B nepuos 900—
1300 rogos knumar 6bin Gonee ten-
NbiM, Yem B Hactosuiee spems. Ca-
Mble pasnuuHblie AaHHbie (McTopuue-
CKME XPOHMKM, apxeonoruuyeckue
PAacKkonku, aHanu3 nocneposartens-
HOCTH FreONOrM4YecKux Cnoes, B YacT-
HOCTHM MWCKOMAaembiX Mous, paaHo-
YrnepoaHbid, MNbiALLEBON aHanus,
aHanNM3 WKUPHHbI FOAMYHLIX ApeBec-
HbIX KOney M T. n.) CBuAETenbcTsy-
10T, 4TO 3TO nOTenneHue OXBaTbi-
sano Bce CesepHoe nonyuiapue.
Xots maHHbix no KOxHoMy nonywa-
PMIO  HEROCTATOUHO, HMEIOWHECS
AaHHble (Hanpumep, CKOPOCTb Ha-
KOnneHus cHera 8 AHTapkTuge, no-
ABNEHUE MEepPBbiIX KPYMNHLIX KONOHWM
AMHFBMHOB M Ap.) rosBopsT o rno-
6anbHOM xapakTepe 3Toro norten-
nenus. Temnepatypa Bo3gyxa B
cpeaHnx wupotax CesepHoro nony-
wapus 6bina no kpakHei mepe Ha
rpagyc Bbiwe, 4em B HacTosuee
BPEMS, @ B BbICOKMX LIMPOTAX MaK-
CMManbHoe npesbileHWEe Temnepa-
Typbt Aoxoauno Ao 5°. UmeHHo

No3TOMy B TOT NEPHOA BHKUHIam
yAanocb KONOHM3MpoBaTth [pew-
nanguio (M oHa Torga nonyuuna ceoe
Ha3BaHWe, KOTOpPOe O3HAauYaeT «3ene-
Has cTpaHarn). OHM cmoram gocTuus
HolopayHgnenga m ocHosate Tam
nocesneHue, NepBbiIMM W3 E€BPOMEW-
ues 3agonro go Konymba oTkpeis,
Takum  obpasom, AMepUKaHCKUI
KOHTHHEHT.

Apyro# spkun npumep KpynHbix
KNIMMATUUYECKUX M3IMEHEHMH — no-
cneposasiwiee 3a «3NOXOW BMKMH-
roe» roxonogadue, nonyuusliee
Ha3BaHME «MAanoro NefHWKOBOro
nepuoga». ITO nNOXonofaHue, Ha-
uvasweecs 8 XIII—XIV Bekax, pgoc-
TUrAO  MAKCMMANLHOM  BENMUMUHBI
B XVI—XVI! Bekax u npogonxa-
noce ¢ HebonbwMmK nepepbiBamy
npumepHo Ao cepegmHbl XX Beka.
OHO XOpOLWO AOKYMEHTUPOBAHO ne-
TOMUCAMM, [AHEBHMKAMWM M fOaxke
MUBONUCLIO TOro BpemeHu. B 1ot
nepuof HacTynneHue neAHUKOB OT-
meuvanocs B Anbnax, CkaHAuHaBuu
u Ucnanguu, B CesepHoin u HOx-
HoW Amepuke, B Hoson 3enaHnguu.
Ysenuuunace obnacte pacnpoctpa-
HeHMa aApendYyroWnMX MOPCKHUX
NLAOB, B CBA3M C 4YeM yuacTu-
NMMCb  Cnydyam AnuTensHon nepo-
Bon 6nokaawl 6eperos Wcnangum
(a0 15—26 Hepens npotus 00—
4 Hepenb B «3MNOXY BMKMHIOB»), Ha-
pywmMnace CBs3b C rPEHNAHACKMMMU
noceneHusammM, KOTopbie BCKOpPE No-
rmbnu. Otmeuanucs HeobbiuHble cny-
Yau 3aMEpP3aHMUN HUIKHEro TeueHWus
PoHbl, leny3sckoro 3anuBa, Bcero
bantuitckoro mops m uactuuno Ce-
BepHOro mops, rasaHu Hsio-Mopka.
CHeroBas nuMHMS B ropax B LEHT-
pansHon Espone noHusunace Ha
200 metpos, Ha octpose badduHo-
Ba 3emns — Ha 200—400 merpos,
NOSBMAMCL M MO HECKONbKY Mecs-
UEeB COXPAHANMCb CHEMHbIE LIAaMNKK
B ropax ddunonum. CKOpOCTL CHero-
HaKonneHus B AHTapkTuae BCnea-
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CTBME [rOCNOACTBA MOLLHOTrO  XO-
NOAHOrO AHTUUMKAOHA YMEHbLUM-
nacb, AOCTUrHYB MHUHMMYMa B 1657—
1686 ropax (MakcMMyMbl CKOPOCTM
cHeroHakonnaenus B 1057—1086 u 8
1867—1896 ropax 6binu cBs3aHsbl,
HaobopoT, ¢ nortenneHwem B pe-
3ynbTarte BAMSHMSA LMKIOHOB). ITH 1
ApYrMe MHOrOUYMCAEHHbIe CBUAE-
TEeNbLCTBA BMECTE C HAYaBLUMMMUCH BO
sTOpo# nonosuHe XV 1| Beka uHcTpy-
MEHTANbHBIMM M3MEPEHUSIMU Tem-
nepatypbl (B AHraum) rosopst o
rnobansHom xapakTepe noxonoga-
Hus. CpepgHsis rnobanbHas temne-
paTypa 8 3TOT NepuoA MNOHMIKANACH
Ha 1—2° no cpasHeHuO C cospe-
MeHHOM.

Mbl eille AQOCTOBEPHO HE 3Haem
NPUUMH U3MEHEHHMN KNWUMATA, B TOM
uucne coBpemeHHsbix. [loatomy
NaBaTb NMPOrHO3bl WM3MEHEHMM KAM-
marta B Byayuiem Becbma pUCKOBaH-
HO. B CBSI3M C 3TUM MOIMHO Hanom-
HMTL O NPOrHO3ax, KoTopble fAasa-
NMCb B KOHUE nepuopa nortenne-
Hus 1890—1940 ropos, o Tom, uto
notenneHne 6yaer npofonKathCs,
n B 1950-x ropax Apkituka ocso-
6oauTCca OTO nbAga. ITM NPOrHO3bI
He onpasganucb. B koHue nepuopa
noxonognanusa 1940—1965 rogos no-
SBUAMCL ABTOPMTETHLIE BbICKA3bIBA-
HMS O NpuBAMIKEHUM Nne[HHUKOBOrO
nepuwoga. Ho noxonogavue cmenu-
NOCh HbIHEWHHUM norenneuueM(Ceﬁ-
4ac [AKOTCH NPOrHO3bI O TOM, 4TO
k cepegmHe XX| Beka knumar 3emnu
6yaer noxox Ha Tennwit Kaumar
navoueHa. M xoTs Hawm  3HaHuUA
O KAMMATE M MEXAHM3MAX Ero M3me-
HEHMS CYWECTBEHHO BO3POCHH, BCE
e BO3HMKAeT BOMPOC: HE OMXMAA-
et nu M 3TOT nporHo3s cyasba npe-
AblAYULMX?

Iapuuxossiit apdext

CeHuac WMPOKO PACNPOCTPAHEHO
MHeHWe, uto notenneHue XX Beka
o6s3aHO0 napHUKOBOMY 3P deKTy,
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BbI3BAHHOMY YBENMYEHHEM COfep-
AHMS YrneKMcnoro rasa B atmocge-
pe 6naropaps CKuraHuilo uckonae-
MOro tonausa. YTBepKAaercs, 4TO
310 notennenuwe byger Henpepbis-
HO npopgomkatecs u B Byayuwem.
MortenneHue >xe Ha HeCcKONbLKO rpa-
AYCOB MOMeET NpHBECTM K cepbes-
HbIM M3MEHEHUSIM BCEH 3KONOruue-
CKOM CMCTEMblI 3eMnM, @ TO U K ee
paspyweHmio (Tak CUMTAIOT HEKOTO-
pble asTopbl).

Hackonbko obocHoBaHo 37O MHe-
Hue?! [leACTBMTENBHO 1AM MOXHO
CYMTaTb FNAaBHOW NPUUYMHOW noTen-
neHus XX seka cosgasaemoe yeno-
BEKOM BO3pAaCTaHME COAEPIKaHMS
B armociepe yraekucnoro rasa?

Movok nyuucrton 3anepruu ConHua
Ha NepneHAMKYASPHYIO Ay4am nno-
WAAKY HA BEpXHEH rpaHuue aTmo-
chepbl MMEeT MHTEHCHBHOCTbL OKO-
no 1360 BaTT Ha KBaApPaTHLIM MeTp,
mam 1,95 kanopuu Ha KsagpPaTHLIM
CaHTUMETP B MmHHYTy (conHeuHas
noctosHHas). OH onpepensercs
pacctosHuem Ao ConHua u Temne-
pParypon ero usnyuairouien nosepx-
HOCTH, KoTopas npubausntensHo
pasHa 6000°. MocnepHss onpepe-
nser v pacnpefeneHue MHTEeHCUB-
HOCTH COMHEYHOro M3Ny4eHWa Mo
Pa3snuuHbBIM  ANMHAM  3neKTpoMmar-
HMTHbIX BOnH. Ha BepxHen rpa-
Huue artmocdepst 99 npoueHToB
BCEH CONHEYHOW ISHEPruu nNpPUXo-
AMTCA HA AMANa3oH ANWH BOAH OT
0,15 no 4 mMukpomeTpoB ¢ maKcu-
mymom Ha 0,474 mukpomertpa (cu-
Huir uset). Nockonbky 3emns wapo-
obpasHa, spawaetcs, u ConHuem
ocBellaeTcs O[HOBPEMEHHO AMLUb
NONOBMHA €€ NOBEPXHOCTH, CPEAHAN
BENMUMHA MHTEHCHBHOCTH CORHEu-
HOM 3HEpruM, Najalolen Ha ropu-
30HTANLHYIO MNNOWAAKY HA BEpXHE#H
rpaHuue armocdepsi, cocrtasnset
YeTBePTh OT COMIHEHYHOMU NOCTOAHHOM,
unu 340 BaTT Ha KBaApPAaTHbIKN MeTp.
Yacte conHeuHo#n 3Heprum oTparka-



eTcs B KOCMMUYECKOEe MpOCTPaH-
cTBO (RONS OTPAKEHHON 3IHEPrUM
Ha3biBaeTcs ansbepno w cocrasnser
B HacTosiuiee Bpems Ans 3emnu npu-
6nuaurensro 0,28, us kotopwix 0,22
npuxogutcs Ha obnaunocts). Oc-
TanbHas nNoOrnowaercs NOACTMNa-
fouleit noBepxHocTbio 3emnm, npe-
BPAaLasnch rnasHbim obpasom B Ten-
NOBYIO 3HEPruio. ITa 4acTb 3Hep-
rum conHeuHoro obnyueHus pasHa
238 BatT Ha KeappaTHbin meTtp. B
CBOKO ouepefb, NOBEPXHOCTb 3eM-
N4, KaK M BCAKOroO Harperoro Tena,
T@KIKE M3yyaeT 3HEPruIO, HO UHTEH-

NPOUEHTOB 3HEPIUN M3INYUEHUS NPU-
XOAMTCA HA [AMaNa3soH AAMH BOJH
ot 4 po 80 muKpomeTpoB C MaKCu-
MYMOM n3nyuyeHus okono 10 muk-
pometpos. Takum obpasom, pac-
npeaeneHus CONHEYHOro M 3eMHOro
M3NyueHUs (DAKTUUYECKM HE NEepPEKPbI-
BAlOTCS, YTO MOXKHO BMAETb Ha NPM-
BOAMMOM pwmc. 7.

Ecnu BHesanHo yganutb 3emHylo
atmocdepy, To HauHeTtcs bbicTpoe
oxnampeHne nNOBEPXHOCTM 3emnwm,
NoKa M3ny4yaemas el >SHeprus He
CPaBHAETCS C NOCTYNAIOLWENH CONHEY-
HoMn 3Hepruei. lNpu 3Tom Temnepa-

CMBHOCTb  U3NYYEHWS COCTaBnsieT Typa [OBEPXHOCTH MOHM3MTCA A0

yske 390 BatT Ha kBagpatHbiit metp —18,7° C. PasHocTe mexay akTu-

{npn  akTuueckon Temnepatype udecku Habniogaemon Temneparypon

nosepxHoctu 288° K), npuuem 99 u 370i senuumHoi, pasHas npubnu-
6000°K 255°K
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Puc. 7. HopmupoBaHHbie CNEKTPbl CONTHEYHOTO M ATMOC(EPHOTro M3NydEeHHS, (PYHK-

uMs  nornouweHMs armoceeps!

W OCHOBHbI€ ONTHYECKM JKTHMBHbLIE COCTaslsOWMme

armocgepsi
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3utensHo 34°, u cocTasnser napHu-
KoBbiN 3 pexT.

MapHuKkoBbLIM  3(p@PEKT BO3HUKA-
er BcneacTsMe cnocobHocTn HekoTo-
PbiX armocgepHbIx rasos nponyc-
KaTb KOPOTKOBOMHOBYIO  COJHEeY-
HYIO PaAMauMio M MOornouiatb 1 ne-
pen3nyyatb ANMHHOBONHOBYIO 3€M-
HYIO pagMaumio.

Hekotopble yueHble cuuTaroT, M He
6e3 OCHOBaHMI, 4YTO 3TO NBNEHMe npa-
BMNbHee 6bino 6bl Ha3biBaATL MNPOCTO aT-
mochepHbiM IPPEKTOM, TaK KAK aHa-
norus C NAPHUKOM MM 7ennuuef4 HEeTOY-
Has. Xors CTeKno, noKpbiBatouiee nap-
HUK, [AENCTBMTENLHO NO-Pa3HOMY Npo-
NyCKaeT KOPOTKO- #u LAAUMHHOBONHOBOE
usnyueHue, 370T 3PPexkt 8 4—5 pas
MeHbuwe 3P@eKTa CcTekna, Kak npensr-
CTBUS NepemMewnsaHMio Tennoro nap-
HMKOBOFO B0O34yXa C HapyXHbiM. Tem
He MeHee TEePMMH «MNapHUKOBLIK 3¢-
(DEeKT» YKOPEHUNCA U LWMPOKO nNpume-
HAeTCR.

N 0BBbACHUTL, M NOHATL PeaKuuio ar-
mocepsbl HA M3nyyeHue, NPOHU3bIBANO-
uiee ee, npouie, e€cnu pPaccmaTpusaTtb
UlnyyeHne KaK MNOTOK HeKux cneunq:m-
Yeckux dactuy (hOoTOHOB), Hecyw i Nop-
UMK SHEprum (KBaHTbI), KOTOpPLIE NPM AaH-
HOM 4acToTe Mnu ANMHE BONHbI M3nyye-
HHUA MMUHUMANBHO BO3MOXHbI. 3Heprm|
¢otoHos obpatHO nponopuMoHanbHa
ux anune. Haubonee anepruunbie GoTOHb!
B OCHOBHOM NOTNOWAKOTCH YIKE B Cambix
BEPXHUX PA3PEMEeHHbIX CNORX armo-
cepbi, NPUBOAR K MOHU3AUMUMU W PA3NIUY-
HbIMm (POTOXHM"HECKHM peakuunam.

la3bl, BXxOoAsWwME B COCTAB aTrmo-
cepsbl, MNO-pasHOMY B3aMMopaen-
CTBYIOT C (POTOHAMM, HECYLLLMMMU Pa3-
Hble nopuuu 3Heprum (1. e. C uany-
YeHMeM Pa3HbIX ANKH BONH). JTO 3a-
BUCHT npexpae BCEro OT CTPOEeHMs
monekyn rasa. Tak, moneKynsi aso-
Ta, NABHOM COCTABASIOWEN AaTMO-
CcpepHOro BO3AyXa, NPAKTHUYECKKH
HEWTPanbHbl MO OTHOLWEHMIO KaK K
ANUMHHOBONHOBOMY, TaK M KOPOTKO-
BONIHOBOMY M3ny4eHMiO. Monekynbi
APYrux rasos, CTankusBascb ¢ (PoTo-
HaMM M MOrnowas HeKoTopblie M3
HUX, MOTYT MNONy4aTb AOMNONHMTENb-
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Hoe konebatenbHoe MM Bpawa-
TenbHoe ABHMEHHE, Nepexoas B ApY-
rMe 3JHepreTMyecKue COCTOSHMS.
ATMocdepHble rasbl, KOTOpble Haw-
6onee AaKTMBHO B3aMMOAENCTBYIOT
C u3nyyeHuem, — 3TO nNpexpe Bce-
ro BOASHOW NAap, YrAeKUCAbIX Ta3,
MONEKYNAPHbLIH KUCNOPOA M O30k
MOTOHbI KAKMX MMEHHO 3HEPIrHM Mk
M3NYYEHME KAKMX MMEHHO  ANinH
BONH MOrNOWAIOTCS TEM MAM MHbIm
rasom, a TakKe HAaCKonbKo 3P iek-
TMBHO 3TO NoraouwieHue, NOKa3biBa-
10T TaK Ha3blBA€Mbl€ CMEKTPbi NOTAo-
weHns. OHKM e NOoKasbIBAIOT, Kakue
rasbl M B KAKOM cTeneHn opmupy-
10T M3fyyeHue Camol armocdeps:.
Kak npasuno, cnektpsl nornowe-
HUS CAOMHBI M COCTOAT U3 NONOC No-
rNOWEHUST CNOXHOW CTPYKTYPbI.

Ha puc. 7 Bmecte co cnekrpamun
CONIHEYHOTO M 3EMHOr0 M3Ny4yeHus
1M306pakeHa (PYHKLMS MNOrNoOWEHHs
COBPEMEHHOMN aTMOoCgeEpPbl, a TAKXKE
yKa3aHbl OCHOBHbBIE OMNTHYECKM aK-
TuBHble ra3sel. Kpusas noka3ssiBaet
nornowarensHyto cnocobHocTs  u
33BMCHUT HE TONbKO OT CTPOEHWUS MO-
neKyn TOro MM MHOrO rasa, Ho u ov
ero cogeprxanus B atmocoepe. lNpwu
3TOM C POCTOM COAEepPIXKaHus npo-
MCXOAMT He TOMbKO POCT OPAMHATHI
B LLEHTPANbHOM 4YacTM COOTBETCTRY-
lowen nonocel, HO M pacwmpeHue
nonocsLl, B pe3ynbTaTe 4ero Konu-
4YECTBO MOTrfIOWAEMON IHEPTHM YyBE-
NUMUMBAETCS, MPOMCXOAMT Harpesa-
HME, M COOTBETCTBEHHO YBEAnun-
saetcs cobcTBeHHOE  mM3nyueHue
atmoceepb!  (pacwmpenue nonoc
0653aHO B 3HAUMTENLHON Mepe MOo-
neKkynam asoTa, KoTopble, XOTs Ca-
MM ONTUUYECKU HEMNTPANbHbI, UMEIKT
BbICOKYIO KOHLEHTPAUMIO B aTmO-
cihepe M NOITOMY aKTMBHO B3aMMO-
AEHCTBYIOT APYr C APYITOM U ¢ MO-
neKynamm  ONTHMHECKM AKTMBHbIX
rasos M NpPM 3TOM B3aMMOAEHCTBMHM
NOrAoWatoT AOMNONHUTENLHbIE KONU-
4YecTBa dHEpPruu).



M3 pucyHka xopowo BMAHA NpH-
poAa NapHKMKOBOro 3¢ @eKra, a Tak-
e PpOnb KAMAOro M3 ONTUYECKH
aKTMBHbIX rasos. B nornowenun
KOPOTKOBONIHOBOIrO M3Ny4EeHUS BaK-
HYIO PONb MrpaldT MONEKYAAPHbIK
KMCNOPOA, O30H M BOASHOW nap,
TOrAa KaK B MOrNOW,EHHM 3EMHOro
M3NYy4YEeHUs OCHOBHOE 3HaueHue
MMEIOT BOARHOW nNap, YrAeKucnbin
ras u o3oH. Hekotopsble nonocsl no-
rAOUWEHUN, B TOM YUCNE BOASHOro
napa, yrnekucnoro rasa, 3akucu aso-
Td, METaHAa, NPUXOAATCA HA YHACTKH,
rie HHTEHCHBHOCTb M3NY4YEeHUS HeBe-
NUMKa, U NO3TOMY BKNA3A 3TMX NONOC B
MapHUKOBLIA 3P PEKT HEe3HAUNTENEH,
HeCMOTps Ha Honblylo MHTEHCHB-
HOCTb 3TMX nonoc.

CornacHo pacuyetam K. 9. Konppatbeea
u H. WU MockaneHko, cOBpEeMEHHbIN
NapHUKOBLIKX 3 (PEKT, KOTOPLIA OHKU Oue-
HusaoT B A T=33,2°K, cTtpourcs u3 cne-
AYHOUWMUX BKNAAoOB ONTUHECKM AKTUBHDLIX
rasos: sopasHon nap — 20,6° (62 npo-
ueHTa), yrnekucnoin raz — 7,2° (1,7 npo-
ueHta), oson — 2,4° (7,2 npouerra), 3a-
Knuce asota — 1,4° (4,2 npouexra), me-
taH — 0,8° (2,4 npoueHnTa), ocTanbHbie
ra3bl (ammuak + PpeoHst *+ uerbipex-
XNOPUCTLIM yrnepos -+ uverbipexdropmc-
Tbin yrnepop -+ 3akuce asota |+ Mmone-
KynspHbid azot) — 0,8° (2,4 npouenra).

M3 pucyHKa MOXHO BHAETb, 4TO
Ha obnactb, 6AU3KYIO K NMUKY 3eMHO-
ro uznyuenus (9—12 mukpomerpos),
NPMXOAMTCA TaK Ha3lbiBaemoe «aT-
mocepHoe okHO» — obnacte anuH
BOJIH, Yepe3 KOTOPYIO 3eMHOe n3ny-
YeHMe YCKONb3aeT B KOCMMuYecKoe
npoctpaucreo. [lo3atomy Hekorto-
pbie ra3sbi, obs3aHHbIE CBOMM MOfB-
neHwem B armocepe B OCHOBHOM
yenoBe4YecKoM [AeSATeNbHOCTH K
umelouwmMe nonocbl nornoweHus s
3TOM «OKHe», HA4YMHAIT urpatb 3a-
METHYIO pOoAib B MNapHUKOBOM 3P-
pekte. DTO MEeTaH, 3aKucCb asoTa,
peoH, ammuak. MWx sddekTus-
HOCTb B pPsfie CNy4aeB 3HAUUTENb-
HO npesbllaeT gaxe 3peKkT yrne-

KMCIOro ras3a, CrnekTp nornoweHus
KOTOPOro y)xe fAosonbHo 6nmn3sok Kk
HacbiweHuto. Tak, no B. Pamanarany,
pobasneHne 8 coBpemeHHylo art-
mocgepy oAHOW moneKkynbl (ppeoHa
MOMET MMeTb TaKoW e 3ddeKT,
kak pobasnenne 10000 monekyn
yrnekucnoro rasa. Kak 6b1 10 HuM
6bino, B HacTosliee Bpems CuMTa-
eTcs, 4Tto 3IPPEeKT 3Tux NapHUKO-
BbIX rasoB Ha4yMHaeT CpPAaBHUBATLCSH
¢ 3p(peKToM yrnekucnoro rasa.
Bbiwle nNpuBOAMAMCH OTHOCHMTENbHblE
BK/aAb! ONTUYECKMU AKTUBHDLIX Fa30B B CO-
BPEMEHHBIM NapHUKOBbIN 3 ekT. OgHa-
KO NpM paccMoTpeHuu BKNaAa B8 NOBbI-
WieHne TemnepaTypbl COOTHOLIEHHE MeXK-
Ay rasamm HeCKonbKo mamensercs. Tak,
no oueHkam ans nepuoaa 1880—1980 ro-
AOB, BKNAA YrNEeKMCnoro rasa cocrasnsan
66 npoueHTos, merana — 15, ppeoros —
8, 3akucu azota — 3, OCTanbHbIX ra3os —
8 npouenTtos. B 1980-x rogax sknag yr-
NIEKMCNOro rasa B NOTENNeHue CoCTaeun
49 npoueHrtos, metana — 18, bpeoHos —
14, 3aKucn a3ota — 6, OCTaNbHbIX razos —
13 npouentos. CornacHo tomy xe Pama-
HaTaHy, PacCUMTaBLUEMY C NOMOLLLIO NPO-
CTOW MOAENu MNOBbILUEHWE Temnepatypbl
so3gyxa or 1980 ao 2030 ropa, npm co-
BpeMeHHOM Temne pocTa copepIKaHms
onTuYyecKku AQKTUBHbIX rasos nosbilie-
Hue Temnepartypbi, obs3aHHOe yrnekuc-
nomy rasy, cocraemut 0,7° npu cymmap-
HOM nosbiiennn 1,5°. Ha sTopom mecre,
COrnacHoO 3Tum pacHetTam, CToaT CppeOHbl
(Bknap 8 nosbiwenne 0,37°), 3atem 030H,
AMMHMAK U OCTanbHbLIE€ ra3lbl.
Cno)XHOCTb B OLEHKE M3MEeHEeHMA
NapHMKOBOro 3p@eKTa NpU uameHe-
HMM COAEPIKAHUA TOro MAUM HHOTO
rasa 3aKMK4aeTCs TaKKe B TOM,
4TO B CucTeMe aTtmocdepa — oke-
aH — Cyla MMEIKTCS MHOToOUYMCNEH-
Hble OBpaTHbie CBA3M, KAK MNOMOKM-
TenbHble, TaK u OTpuUATENbHbIE.
Tak, Npu yBefnMUEHUM COMEPIKAHMA
YrneKucnoro rasa M Kak cnepcrsue
NOBbLIWEHUK TemnepaTypbl AOMKHO
NPOUCXOAUTL YCUNEHME KCNAPEeHUs
M COOTBETCTBEHHO YBENMYEHHE CO-
AEepiKaHMs BOASHOro Napa, KOTOPbIK,
B CBOIO o4epeapb, nornowaert gonon-
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HUTENbHYIO 3HEPTHIO W MPHUBOAMT
K HOBOMY MOBbLIWEHUIO Temnepary-
pbi. Kpome toro, npu nosbiweHun
Temneparypsl pPacTBOPMMOCTb  YT-
NeKMcnoro rasa yxypAwaercs, u wu3
OKeaHoB B aTmocdepy BbiAENSIOT-
ca AONOMAHMTENbHbIE KONM4YecTea yr-
NeKUCNoro ra3a, KoTopble NpPHBOAAT
K AanbHeWwWeMy MOBbLIWEHUIO TeM-
nepatypesl. [lo HeKOTOPbIM pacyeTam,
nogobubie obparHble CBA3M MOTyT
M3MEHMTb BKNafbl OTAENbHbIX ra-
308 Ha mHOMmuTenu ot 0,8 pgo 2,6.

Bmecte ¢ Tem, oueHusas pone
NapHUKOBOTro 3P deKTa B M3IMeHe-
HUsSX Knumata (ckakem, Temnepa-
Typbl), Henb3s 3abbiBaTth, uTO uMe-
I0TCS Take BaXkHble obpartHbie cBs-
3K, KOTOpbIE HE BKIOHAKOT NapHUKO-
Bbii 3pdekT. [[pumepom moxker cny-
HMTb B3aMMOAENCTBME aTMOCHEPD! M
okeaHa unn ansbefHbIn mexaHM3m
M3MEHeHUs Temnepartypsbi. Tennosoe
BO3fENCTBME OKeaHa Ha armocdepy
M3MEHSEeT [BMIKEHMS BO3AYXa, 4TO,
B CBOIO ouyepefb, yNpasnser ABHNKe-
HMEM BEPXHEro Cnos OKeaHa, U3me-
HSS 3TO TennoBoe Bo3spencTeme. Tak,
WHPOKO M3BECTHOE sABRNeHue Inb
HuHbo 3akniouaercs B ocnabne-
HMW MAaccaTHbIX BETPOB B TPOMNMKax
Tuxoro okeaHa, 4YTO nNPMBOAMT K
ocnabnenuio noabema XONOAHbLIX
BOA4 M NPOrpeBy B BOCTOYHOM YaCTH
3TOrO OKEAHa M K PAas3ilMuHbIM aHO-
Manusm (Hanpumep, 3acyxam) s ps-
fAie PETMOHOB 3€MHOTO Wapa. Y MeHb-
weHue (yBenuuenue) niaHeTapHoOro
ansbepo (kotopoe Ha 70 npouex-
ToB onpegensetcs obnakamu) He-
NOCPeACTBEHHO MPUBOAMT K YBEnu-
YeHuio (yYMeHblIEHHIO) yCBauBae-
MOrO KONMYECTBA COMIHEYHON 3Hep-
MU M NOTOMY, NO-BMAMMOMY, K NO-
TenneHuo (NOXONOAAHMIO) KNMMaATaA.

Bonpoc o BO3mMOMHOM BAMSAHMK
cofiepXKaHus Yrnekucnoro rasa Ha
PaAMaUMOHHbIX (M, cnefoBaTenbHo,
tennosoi) bHropmer cuctembr art-
mocepa — 3eMHas MOBEPXHOCTL
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Bo3Huk Bonee cra net Hasag. B 90-x
roAax nNpownoro cronerus NONBM-
nacb runotesa Appenuyca — Yem-
6epneHa, cBsA3blBalOWAR M3MEHe-
HUS knumara ¢ konebaHusmu cogep-
aHMs aTMoC(epHOro yrnekucno-
ro ra3a M, B 4acTHOCTH, OBbsCHSIO-
Was MMM MNPOMCXOXKAEHHUE nepfHu-
kosbix nepuogos. B 1940 rogy Kan-
nengep, cobpas pa3sposHeHHble u3-
MEpPEHUN COAEPKAHMS YrNeKUCno-
ro rasa B armocgepe, obHapymun
€ro yCTOMYMBOE NOBLILIEHWE MEXAY
1880 u 1935 ropmamu. PerynsipHble
M3MEPEHUS €ro COAEepKAHWUS Hauva-
nuce Tonbko 8 1958 rogy Bo Bpems
nposegexns MexgyHapogHoro eo-
(PM3MUECKOro rofa nepBOHavanbHoO
Ha cTaHuMmu MayHa Jloa Ha octpose
FaBaiu B TpOMNMYecKkon ceBepHOM
yactu Tuxoro okeaHa. B HacToswee
Bpems pencteyert ywe Bonee gecst-
Ka (POHOBLIX CTAHUMMK, PACNONOMKEH-
HbIX B Pa3NMUHbIX PANOHAX 3E€MHOrO
Wwapa, Kak MNpasuno, BAANM OT MC-
KYCCTBEHHbLIX MCTOYHMKOB nocTynne-
HUS YrNEeKWMCnoro rasa.

Ha puc. 8, roe nokasaHb namene-
HUS O6BLEMHON KOHUEHTPALMWK yrne-
KMCNOrO rasa B MWNAMOHHbLIX JOASX
obbema 3a Beck nepuop Habnwoge-
HMH Ha MayHa Jloa ¢ 1958 no
1988 roa, BMAHO Hanuume, C OOHOM
CTOPOHbLI, Ce30HHbIX KonebaHuin ¢
aMNAMTYAOM B 5 4acTei Ha MMANMOH,
C APYron — [ONronepMofHoe uame-
HEeHMe, COCTaBMBLWIEE B CPeAHEeM
3a Beck nepuopn 1,1 wactu Ha mun-
NMOH B rof, HO 3ameTHO pacTyuiee
co spemeHem (ot 0,64 yactu Ha mun-
nwoH B 1960—1965 ropmax mo 1,55
4acTM HA munnuoH B rog 8 1980—
1984 ropax). Ce3oHHblie konebaHus
MMEIOT OYEHb PErynsipHbIMN XapaKrep
¢ anuTensHbiM (338 cemb mecsues)
pOCTOM KOHUEHTPauMM OT Hauana
oceHu A0 BecCHbl M Bonee KOPOTHUM
(3a natb MecsueB) ymeHblIEHUEM
KOHUEHTpauMu OT BEeCHbl [0 KOHUA
neta. K cesepy amnnutyga cesoH-



HbiIXx konebaHui ysenuumBaercs
AOCTMraeT MaKCMMyma B ApKTuke
(e bappoy Ha Anscke go 20 uactein
Ha MMUANMOH), rae K 3PdexTy, ceBs-
3aHHOMY C pPasBMTHEM pPACTUTENbHO-
ctn, pobaensetcs 3¢dgekT norno-
weHns ocsoboaMBLIMMHUCS OTO NbAa
NeTOM XONOAHbLIMM BOAAMM APKTH-
yeckmux mopeir. ITu konebaHus onpe-
[EeNs0TCH NPEeXAEe BCEro CE30HHbIM
UMKAOM pPa3BUTMS pPacTMTENbHOCTH
(8 nepsylo ouyepefb necos) B yme-
peHHbIX wnpotax CesepHoro nony-
wapus. K aksatopy amnautypa ce-
30HHbIX KOonebaHui ymeHslaeTcs u
8 HOxHoOM nonywapum cocraenser
OKONO 2 YacTted Ha MMUAAMOH, NpPaK-
TUYECKM HEe MEeHS[ACb C LWMPOTOM.
Yro kacaercs fonronepuogHOro ms-
MEeHeHMs, To OHO B oBwmx ueprax
OAMHAKOBO B PAa3fiMYHbIX LWMPOTAX,
npuuyem pasnnums B CPEAHMX rofo-
BbIX 3HAYEHMSX HA PAa3HbIX WKPOTAaX

Ytobbl NOHATL NPMUYMHBI gonrone-
PHOAHOTO YyBENMYEHUS COAEPMAHMS
YrneKucnoro rasa s atmocgepe, He-
06X0AMMO 3HATL €r0 MCTOUHWKM W
cTokmn. 3HauuT, Heobxogmmo 3HaThb
KONMUECTBO Yrnepoaa B KaXKAOM M3
pe3epByapoB, CBS3aHHbIX C AaTMO-
cpepoi (okeaH, Buocepa, Boabl
M NOuUBbLI CyluM, roprouMe nonesHbie
MCKOMaemble, M3BECTKOBblE MOPO-
Abl), @ TaKXKe MOTOKM YrNEeKMCNoro
raza Mexfy >Tumu pesepsyapamn
u armocchepon. MHbimu cnosamu,
Hafo 3HaTb BO BCEX TOHKOCTAX Kpy-
roBOpOT Yrnepofa B cucTeme OKe-
aH — armocepa — cywa — 6uo-
cpepa. Ho ceropHs euwe Henb3s
CKAa3aTb, YTO Mbi 3TO [OCTATOUHO XO-
powo 3Haem. [lpuumHa Tomy
CNOXKHOCTL KPYroBOPOTAa, COCTOsWE-
ro u3 60MbLWOro KONMUYECTBa B3am-
MOCBSA3aHHLIX UMKNOB, MHOroobpa-
3aMe u B TO e Bpems cnabas m3y-

He NpesbIlWaT 4—5 yacTei Ha MMA-  4YEHHOCTb MPHMPOAHLIX MNPOLECcCos,
NUOH. obycnosauBatlowmMx KPyroBoporT.
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Puc. 8. MameHeHns o6bEMHON KOHUEHTPAUMM YyrneKkucnoro rasa B armocgepe no
u3mepeHnam B MayHa Jloa, Masanu
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B wHacTosuwee Bpems obbemHas
KOHUEHTPAUMS yraekucnoro rasa
8 atmocepe pasHa 350 vactam Ha
munnuon (1988), uto coortsercrayer
0,747 rvepatoHHbl (1 TepatoHHa —
3TO  TbiCS4A MHNAMAPAOB  TOHH,
1000 vacten Ha munnnon =~ 2,134 re-
patoHHsl) yrnepoaa. Okono 85 npo-
LLeHTOB YrieKMCnoro rasa HaxogmT-
cs B Tponocoepe, octansHeie 15 npo-
ueHToB — B cTpatocdepe. fonpo-
MBILWNIEHHbIH YPOBEHb OUEHWBAeTCs
B 290—295 uacteir Ha MHANMOH
(1860), wnmu 0,619—0,629 repatoH-
Hbl yrnepoga, T. €. NPMPOCT 3a
128 ner cocrasun 0,118—0,128 rte-
paToHHbl, Mnu okono 20 npoueHToB
OT AonpoMmsbiwneHHoro yposHs. Ha
cofiepMallMICs B HacTosILL,ee BPEMS
8 atmociepe metaH (1,7 uactu Ha
munnmoH 8 1985 roay) npuxogutcs
scero 0,0036 teparoHHbl yrnepogaa.

B Muposom okeaHe copgepxmrcs
nopaaka 40 rtepatoHH yrnepoaa,
T. e. B 54 pasa 6onbwe ero ko-
nuyectsa B armoccepe. [Mopasns-
towas uvacte (95—96 npouentos)
HaxoaMTCs B pacTtsope B Heopra-
HUUYECKUX (POpPMAaxX, 3HAUUTENbHO
MeHbLIE NPMXOAUTCH HA PACTBOPEH-
Hble oOpraHuuyeckue Bsewectsa (4—
5 NPOLEHTOB), M COBCEM HMUTONKHbIE
KONMUYECTBA NPUXOANTCS HA HEXKMBYO
OpraHM4YecKylo B3BECb U  IKWUBblE
opraHuambl (COTble u ThICS4HbIE AO-
N NpoueHTa cooTeeTcTBeHHo). Pac-
TBOPEHHbIM B OKEAaHW4EeCKMX BOAAX
yrnekMcnbin ras 4actuuHo obpasy-
er cnabyto yronbHylo Kucnoty, Ko-
Topas B pacTteope pacnagaercs,
obpasytorcs BukapboHatHbie M Kap-
6oHaTHbie MoOHbl. CocTosHue 3TOM
TaK HasbiBaemow kapboHaTHoM cuc-
TE€Mbl, @ C HEH KU CTeNneHb HAacCbIULeH-
HOCTWM BOMbI YrNEKUCABIM Fa3om
(ero pacTBOPMMOCTb) 3aBMCHT OT
AABAEHMUS, TeMNepaTypbl M COoneHo-
cTn. PacTtBopMMOCTE yMmeHbliaercs
C NoBbIWEHHEM TEMNEPATYpPbl BOAbI,
6naropaps u4emy xOnofAHble nNpu-
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nonsipHbie BOAbI OKEaHa [OMKHbI
MrpaTh PONb CTOKa AN atmocdep-
HOrO YrneKuMcnoro rasa, a tennsie
TPONMUECKME M  IKBATOPHAnbHbIE
BOAbI, HaOBOPOT, MCTOUHMKOM ero.
MoHsTHO, YTO neTHee nporpesaHue
BOA BEAEeT K BbIAENEHUIO 3TOro rasa
B armocgepy, a OCeHHe-3uMHee
oxnaxpgeHue, HaoboporT, K nornoie-
HMIO BOAAMM M3 aTMocdepsl. Xonoga-
Hble MOBEPXHOCTHbIE TEYeHMs, Hecs
BOAbl K 3KBAaTOpPy W NPOrpesascs,
BbIA4ENAOT 3TOT raz B armocdepy,
Tennblie TEYeHMs, MAyU\MEe K NOonl-
cam, HaobopoT, CTAHOBATCA CTOKOM
Ans  atmocdepHoro rasa. bonb-
woe 3HaueHue Ans cyasbul yrnekuc-
Nnoro rasa B OKeaHe, a cnefosartens-
HO ana obmeHa ¢ atmochepoir, mo-
eT MMmeTb BbiNafgeHue B OCafOK
Mnu pacrsopeHne kapboHata Kanb-
umus.

CoBpemeHHble OUEHKW NOTOKOB
YrAeKMCnoro rasa u3 OKeaHa B aT-
mocepy u obpaTHo cocTaBaslOT
coorsetrcrseHHo 100 u 104 ruraron-
Hbl yrnepoga 3a rof, ¢ peaynsTHpy-
IOULMM NOrNOLLEHMEM OKEAHOM 4 ru-
ratoHH yrnepopa (1 ruratoHHa —
3TO MMANMAPA TOHH).

3HauntensHo Gonbwmuit pasHoboi
MMeeTCs B OLEHKAX EMKOCTH pesep-
Byapos Ha cywe. OfguH n3 Takmx
pe3epByapos — No4Ba, CoAeprKaLLas
ryYMyC — OPraHW4ecKkoe BelecTBo,
obpasywouieecs npu pasnoXeHuu
OCTAaTKOB OTMEPLWIKMX PaCcTUTENbHbIX
M JKMBOTHbIX OpraHuMamos. [lo co-
BPEMEHHbIM OLEHKaMm, B NouBax co-
Aepxutca 1,5—2 repaToHHbl yraepo-
Aa, 7. e. B 2—3 pasa 6onkwe, uem
B armocoepe. [lpu nocreneHHom
OKMCAIEHMM TYMYCa YFrAeKWCnbId ras
BblAENAEeTCs M3 NouYBkLl B atmocdepy
co ckopocTeio, npubnuautensHo
PaBHOMW CKOPOCTM HAKOMAEHUS OT-
MUPAIOLLLErO OPraHWUYecKoro Belue-
cTBA. DTy CKOPOCTb MOXHO B cpef-
Hem oueHuTs B 50 ruratoHH yrnepo-
Aa B roa.



OueHkn Buomaccsl pacTutens-
HocTH BapbupytT ot 0,5—0,6 po
0,828 repartoHHbl yrnepoga, npuuem
okono 90 npoueHTos Buomaccsi co-
crasnsot neca (40 npoueHtos npu-
XOAUTCS HA TPOMMUECKHE BNAXKHbIE
neca). B csernoe spemsn cytok B
npouecce ¢OTOCHHTE3a pPACTEHWUA
NornowWaloT YraekuCnbii ras u3 ar-
mocoepsl u Takum obpasom Hapa-
wuBaloT cBoto maccy. Mpu AbixaHum
(a pacteHus pAbwarT M gHEM, M
HOUbIO), HAOBOPOT, NPOMCXOAMT Bbi-
AEeNeHue YrneKucnoro rasa B aTrmo-
cepy, HO B HECKONbKO MEHbLUEM
KONM4ecTBe, YeM MOornoileHue npu
¢potocuHTese. PazHocTs mexay aTu-
MM BeNMUMHAMK onpepgenser npw-
poct 6uomacchl, a B cnyyae pasHO-
BECHbIX YCNOBWA B TOYHOCTM PaBHsi-
eTCs  HAKOMAEHMIO OTMMpaloLLero
OPraHMUYecKoro BewecTBa B MouBe.
MOMHO CKa3aTb, 4YTO B CPEAHEM
6naropaps (pOTOCMHTE3Y yraekuc-
NbIA ra3 M3BAEKAeTCs M3 atmocde-
pbl B KOAMYECTBE, 3KBWUBANEHTHOM
100 ruratoHHam yrnepoga B roga,
M BO3BpAaLLAETCS B aTtmocdepy npu
AbixaHuu 50 ruratoHH yrnepoga B
roa. DTO 3HA4YMT, 4TO B CpefHem
PacTMTENbHOCTb  CAYKMT  CTOKOM
ANS  aTMOC(MEpPHOro  Yrnekucnoro
rasa.

EmkocTe pesepsyapa, KOTOpbIH
obpazyloT ropltoume nonesHbie MC-
Konaemble (yrons, HedTb, CnaHubl,
ras), oueHusaerca 8 5—10 rvepa-
TOHH yrnepopa. B 31y oueHKy Bknto-
4eHbl He TONbKO Pa3BefaHHble M NPu-
rofHbie ANS 3KCNNyaTtaumMu NpM Cco-
BPEMEHHOW TeXHONOrMM 3anackl, Ko-
TOpbie MO KOAMYECTBY CPABHMMBbI C
armocoepon M Buocepon (pac-
TUTENBHOCTBLIO), HO U NMPOrHo3Mpye-
mble 3anackl. C Hauyanom nNpombiw-
neHHow 3noxm, Kotopoe obbluHo
otHocaT k 1860 roay, pacrer c ycko-
peHuem nocrtynneHne B armocdepy
yrnekucnoro rasa, obpasytowerocs
NPKM CKMraHMKM MCKOMAEeMOoro TOMaM-

Ba. B HacTosee Bpems 3TOT mucTou-
HUK NOCTaBNSET 5 ruratoHH yrnepo-
na B rog. C 1950 roga mo Hauana
3HepreTuyeckoro kpusuca 8 1973 ro-
AY KOAMUYECTBO yrnepopa, nocrynas-
wee B armocdepy npu CHMraHuu
TOMNAMBA, YBEAMUYMANOCH CO  CKO-
poctbto 4,46 npoueHta B rog, nocne
1973 ropa oOHO ymeHbWMAOCL RO
1,86 npoueHnta B rog, a 8 1980—
1982 ropax OTMEUANOCh [AXe CHM-
weHue BbiBpocos.

B nepuoa mexay 1910 u 1950 ro-
Bamu  Temnsl npupocta BbiBpoca
yrnekucnoro rasa 6binuM Heckonbko
3aMefNeHHbIMU, UTO CBA3AHO C ABY-
MSl MUPOBLIMWU BOWHAMMK M MX NO-
CNefACTBUSAMH U MMPOBLIM IKOHOMM-
YECKMM KPM3UCOM KoHua 20-x — Ha-
vana 30-x ropos.

Haubonee obbemHbit pesepsy-
ap — 3T0 ocagouHble kapbowar-
Hble nopopgsl, obpasosaswmecs B
TeueHune bonbuien yacTu reonoruue-
ckoin nctopmm 3emnu. OueHka ero,
NONMYyYEHHAs MO BEAWYMHE MACChl
3emHOM Kopbl, coctasnser 5.10°
TEPATOHH yrnepoAa M, MNo-BMAMMO-
MY, AOMKHA CUMTATLCS MMUHMMANb-
HOM. M Bce e copeprxaHue yrnepo-
Aa B 3TOM pe3epByape B TbICAYM M
AECATKM Thicay pa3 bonbwe, yem B
nepeyYncneHHbIX Bbillle pe3epByapax,
KaK Mo OTAENbHOCTHM, TAaK U BMecTe
83aTbix. [ToHATHO, uTO npu Hebonb-
WHMX HAPYWEHMAX PaBHOBECHS MEX-
AY BYNKAHMYECKMMMW  BblaENeHMs-
MM YraeKMCnoro ra3a M HaKoNnneHu-
em kapboHaTHbIX Ocagkos pgpyrue
pesepsyapbl  MOrAM  U3MEHATLCSH
Becbma cyuiectseHHo. CkopocTtb
Hakonnenuss kapboHaTHbIX OCafKOB,
cpeaHas 3a BCIO reonornyecKyto Mc-
toputo, ouenusaetrca B 0,01 rura-
TOHHbI yrnepofja B rof, TaKoW ke
nopsaoK uMeeTr CKOPOCTb flornowe-
HMS YrAeKMcnoro rasa u3 armocoe-
pbl NPM BLIBETPWMBAHMM TOPHbLIX MO-
poa. 3Tm npouecchl npubnusutensHo
YPaBHOBELIMBAIOTCH  BblAENEHUEM
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raza B armocoepy bnaropaps syn-
KaHWUYECKON LEeSTEeNbHOCTH.

Takum obpazom, nNo ceoen uHTEH-
CMBHOCTM MNOTOKM Yrnepona Mmex-
LY pe3epByapammn MOXHO Pa3fennTs
Ha Tpu rpynne. Haubonee uHTEH-
CMBHbI NOTOKM, CBA3aHHble ¢ oBme-
HOM MEXAY OKEAHOM W aTmochepoi
M mexay atmochepoin n 6uochepon.
BaecsTepo meHblIE MHTEHCMBHOCTL
NOTOKOB, CO3[4AaBAEMbIX CHXKMraHUem
MCKONAeMOoro TOMAMBA U NPOM3BOA-
cTBOM uemeHTa. HakoHel, B TpeThio
rpynny BXOA4ST NOTOKM NPM reono-
rmyeckmx npoueccax. MHteHcusHocTs
MX €Lle B COTHM Pa3 MEHbLUE, U MNo-
TOMY MX MO3KHO HE YUMThIBATh, KOFAa
PAcCMATPUBAIOTCH M3IMEHEHMR  3a
ctonetus unu gecatunetus. B 1o e
BPEMR OUEBUAHO, UTO MNOTOKU MEXKAY
OKEaHOM M aTMOoCepoMn, a TaKKe
mexay atmocdepon u buochepon
HeobXoAMMO yuuTbIBaTL NPM aHanM-
3€ U3MEHEHUN COAEPIKAHNS YT NEKHUC-
noro rasa s armoccepe B npoL-
NOM, @ TaK)Ke NPW NPOrHosax Ha by-
Ayuee.

C 1860 roaa no Hacroswee spems
(1988) B8 pesynsTate Curawus Ton-
NMBa M MNPOM3BOACTBA UEMEHTa B
armocdepy noctynuno okono 204
ruratonH yrnepogaa (go 1973 roga —
128 ruratoHH), a ero cogeprxaHue 3a
TOT e nepuof, KaK roBOPMNOCH
Bbllwe, yBenuumnocs Ha 128 rura-
TOHH, UTO cocTasnseTt okono 63 npo-
ueHToB OT 3TOoro nputoka. OgHako
AEeATENbHOCTL  NOAEN  NPUBOAMT
TaKXKe K AOMONHMTENbHOMY NOTOKY
yrnepopna B atmocdepy BcneacTeue

Bosgencreus Ha 6Huochepy. [la-
pannensHo ¢ pasBuTHEM  NpPO-
MBILAEHHOCTH Npoucxogun  pocT

naoulafmM CeNbCKOXO3SMCTBEHHbIX
yroauu, npexae Bcero 3a cuert ne-
cos, kotopsie obnapaor 6onbuwen
NPOAYKTUBHOCTLIO Bromaccsl. Momu-
MO TOTO, YTO 3TO NPMBOAMNO K CO-
KpauieHnio npoussoactsa Huomac-
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Cbl, OHO BENO TAKXKE K BbIAENEHUIO
rasa u3-sa Aerpagaumumn nous (oxmc-
nevne rymyca). Mo pacueram, 370
npuseno 3a nepuog 1860—1970 ro-
AOB K BblAeneHulo B armocdepy
okono 72 ruratoHH yrnepoga. 3a
nepuog 1950—1970 ropos pacuer
Aan MHTEHCMBHOCTb NOTOKA B aTmo-
cpepy okono 1,3 ruratoHHsl yrnepo-
na 8 ron. Ouenku Ha 1980 rog garor
notok or 1,0 go 2,6 ruratoHHsl B
roa, bonbwas vacte uyero obszana
TPONMUECKUM necam. YUuTbiBas 3Tu
OLLEHKM, MOXHO fonaratk, 4TO 3a
nocneanue 18 netr B armocdepy
BCNEACTBME BO3AEMCTBMS UYENOBEKA
Ha 6uocepy noctynuno okono
32 ruratoHH, a 3a BecCb nepuoj ¢

1860 roga — 104 ruraTtoHHbl yrne-
poaa.
O6a MCTOMHMKA — NPOMBILLINEH-

HbiH M CENbCKOXO3SANUCTBEHHbIM —
fpatot 3a sech nepuog 308 ruratonw
yrnepoaa. [lpupoct copgepixanus
yrnepoaa cocrasnsieT oT 3TOH Befnn-
UMHBI OKONO 42 NPOLEHTOB.

W BCce e BO BCex 3TUX paccyxae-
HUAX OCTaeTCcs 3HaYuTenbHas He-
onpegenernHocts. Ona cBs3aHa ¢
TEM, YTO CYLLECTBEHHbLIE M3MEHEHMUS
MHTEHCMBHOCTM MOTOKOB MOTYT Npo-
MCXOAMTb M ECTECTBEHHBIM MyTEMm.
Hanpumep, pasHoBecne mexay pac-
TMTENBHOCTBEIO M armocgepon, o
KOTOPOM TFOBOPMNOCH BbilUE, COXPa-
HaeTcs nuwb npubnuxenHo. B gen-
CTBUTENBHOCTU MOTYT MPOMCXOAUTH
OTKNOHEHWUS OT parHOoBecus. Yse-
nuueHne obbvemHOro copepmaHus
YyrneKucnoro rasa B armocgepe se-
AeT K TOBbLILEHMIO (POTOCHMHTETH-
YECKOW AaKTMBHOCTM, HAKOMJEHUIO
yrnepopfa B pacTeHusx u nouse u co-
OTBETCTBEHHO K yAaneHuio u3buiTka
YrAieKuMcnoro rasa u3 armocdeps.
M3meHeHus knumara (npexpge sce-
ro Temneparypbl) MOryT NPUBOAUTL
K HApPYLEHWIO PABHOBECHS MEXAY
armocepHbim pesepsyapom u Gro-
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cepomn, a TaKKe mexpay atmocoe-
POM M OKEaHOM.

O TOM, u4TO ecrtecTBeHHble KO-
nebaHus copepiaHus YrnekuMcnoro
rasa B atmocdepe MoryT 6biTh BeCb-
Ma 3HAYMTENbHLIMK, CBHAETENLCTBY-
JOT pe3ynLTaThl MCCAEAOBAHUM €ro
CoMEepaHUA B MNPOLWAOM, KOraa
He morno 6uiTb M peuu o BAWSHUM
yenoseyeckoW AestenbHocTH. Ha
pHuc. 9 NoKasaHbl M3MEHEHUS coaep-
MAHMUA 3TOrO rasa B armocoepe 3a
nocnegnuue 2000 net, nonyueHHsie
C NOMOLWBIO H3OTOMHOIO AaHanu3a
yrnepopa B roAMuHbIX KONbLLAX OYEHb
ctapbix pepesbes. Ecnu orbpocuts
nocneaxue 150—200 ner, korpa cra-
Nno 3aMeTHbIM BO3AENCTBME Yenose-
Ka, TO MOXHO BMAETb, 4To coaep-
WaHUe YrNeKUCNOro rasa MChnbiTbia-
Nno ecrecrseHHble konebaHus C am-
namtypon go 70—80 uvacten Ha
MMUIIIMOH M NEPHOJAMH B HECKONb-
ko coTeH net. Ha puc. 10 nokasaHsi
xonebaHms 3a nocneaHune 150 Thicau
ner, B TOM 4YuCne B TEUEHWE ABYX
NEeAHUKOBLIX 3MOX M B MEXNe[HU-
xoBbe. [laHHble OCHOBAHbI HA H3me-
PeHUAX CoOAepPKaHMS ra3a B Nny3bipb-
Kax «MCKonaemoro» BO3Qyxa, CoO-
AEPHAWMXCA B KONOHKE NnbAa AnM-
Hon Bonee ABYX KMNOMETPOB, Bbi-
6ypeHHON M3 AHTaApKTHUECKOrO ne-
ASHOro wWMTa Ha craHuum Boctoxk.
BuaHo, uto amnnutyga konebaHui
aocturna 100—120 vacrtest Ha mun-
AUOH.

B kako#l-to mepe nposcHuTb, Kak
pacnpefnenseTcs yrnepoa Mexay
pesepByapamM, MomoraeTr aHanus
M30TOMNOB YrnepoAa, KOTOPbIH MOX-
HO TaK)Xe Ha3BaTb aHANM3OM Meue-
HbIX aTOMOB.

MpupopaHsbi yrnepod, 8B csob6oaHOM nn
COCTOSIHUM MNU B COCTaBe mHoroobpas-
HbIX COeAMHeHuM, npeacrasnser cobom
CMecb U3 Tpex BMAOB atomos (Tak Ha-
3niBaeMuIX M30TONOB) — obbiuHOro (ner-
KOro, ¢ atomHbim Becom 12), 6onee 13-
wenoro (atomubin sec 13) u camoro
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tswenoro (atomubin Bec 14). Nepsbie pgsa
M30TONa cTabunbHbl, TPETHH PAAMOAKTM-
seH. CooTHoweHne mexay pacnpocrpa-
HEHHOCTbIO CTabunbHbIX M3oTonos '*C u
“iC pasno npubnuautensuo 90:1, konu-
YeCTBO e pPAAMOAKTMBHBIX M3OTONOB
soobuie HMUTOXKHO (OHO cocTasnseT npu-
mepHo 10—12 or obwero cogepxa-
HMA yrnepoaa). Mpu pasnmuHbix Xumu-
yeckux, u3nueckux M 6Buonoruueckmux
NPUMPOAHBIX NPOLECCAX NPOMCXOA/NT pas-
Aenenune (MnM, Kak roBopsT, PPAKLUHOHN-
posaHue) usoronos. Moaromy cooTHo-
weHHe M30TONOB B PAa3NUUHLIX NPUMPOA-
HbIX CPEAAX WMAM Tenax Pa3fiMyHO M He-
CKONLKO OTAMYAETCS OT NPUBEREHHOrO
soiwe. CooTHoweHue mexay cTabunbHbi-
MW M30TONAMM MPHHATO XapPaKTEepPH3O-
BaTh BenuumHoin O8'3C, kotopas npea-
ctasnsetr cO6OM OTHOCHMTENbHOE OTKNO-
Henue cooTHowenus *C/'°C 8 panHoM
cpene unu obbekte OT COOTHOWeEHUA B
HEKOTOpOM cTaHaapTHom obpasue. Be-
nnumuHa 0'C suipamaertcs B ThICAUYHBIX
ponsx (npomunne), ecnm oHa nonoOMKM-
TenwHa, To Tsenoro u3otona '*C co-
nepxurca Bonbuwe, yvem B obpasue, ecnu
oTpuuarensHa — meHbwe, Yem B obpas-
ue. B sepxHem cnoe okeana 8'°C=~2,5
npomunne, a B atmocepe MmeeTcs He-
6onbwoin peduumnt (8'°C~—6 npomun-
ne), 8 bnomacce pacTUTENbHOCTM M ry-
MyCe nouB 3TOT AedUUMT 3AMETHO
6onbwe (8'°C=~-—25—26 npomunne),
NPMMEPHO TaKOW Ke fedUUMT nmeeTcs
M B yraepofe roptounx nNonesHsbix MCKo-
naembix.

MockonbKy B MCKONaemom Tonnm-
Be M B Buocepe cTabunbHbii Take-
nbi yrnepog 'C Haxoautcs B He-
CKONBKO MEHbLUeMm OTHOWeEHUM K '2C,
uyem B aTMocepe, TO yMeHbleHue
ero copepaHus, 3aMKCUPOBaH-
Hoe no HabnioaeHusm B armochepe
8 1956 u 1976 ropax, moxHo obbac-
HUTb MMEHHO nocTynnexuem oben-
nenHoro ''C yrneposa B peayns-
TaTe CXKMraHUa MCKOMAEMOro TOMMu-
BA, CBEAEHMS NECOB, PACMaWKW HO-
BbiX 3emenb. Takoe ymeHbleHue
copepanus *C Bo3momHO TaKKe u
BCNEACTBME eCTECTBEHHbIX npouec-
COB, Hanpumep Mpu NOCTynnEeHMM



yrnepoaa M3 okeaHa.

Cyaunts 06 nameHeHusx cofeprKa-
Hus '°C 8 armocdepe 3a npownsie
rofibl MOXHO MO M3MEPEHUSIM CO-
aepxanus '°C B rogossbix Konbuax
AEpPeBbLEB, KOTOPOE M3IMEHSETCs Na-
pannensHo C coAepMaHuem B ar-
mocepe. DTH MCCAEQOBAHUS MOKa-
3piBaloT, uto 3a 1850—1950 roaw
NPOM3OLLINO yYMEHbLEHHE CoAepMa-
Hus '3C B roAuuHbIX KONbLUAX ge-
pesbeB, KOTOpOe BbIPAXKAETCA Be-
nuumnon 6'*C=1,0—1,5 npomunne.

YmeHnowenue '3C nonyuuno Ha-
3saHue «3pPexta Criomsepa» no
MMEHU aMEPMKAHCKOro  Y4YEeHOro,
BMEpPBbI€ OLEHMUBLUEro 3TO YMEHb-
weHue.

Ha puc. 11 nokaszaHo uameneHue
“C no paHHbIM M3MepeHHH B ro-
AMUHBIX KONbUAX AEPEBbEB HA4YWHas
c 1800 ropa. MpumepHo po 1860
roga npoucxofmnm konebauus Bso-
KPYT HEKOTOPOro NOCTOSHHOTO YPOB-
HSl, fanee Ha4anocb YyCToMuMBOE
YMEHBLUEHHE 3TOW BENMUYMHBLI, CBS-
3aHHOoe ¢ poctom norpebnenus
HMCKOMAeMoro TOMNAMBA WM PasBUTHEM
CenbCKOXO3ANCTBEHHOro NPOU3BOA-
crTBa.

PaauoakTueHbit yrnepoa '*C o6-
pasyeTcs B BEPXHMX CAOSX aTmocde-
pul B pesynstate Hombapauposku
KOCMMUYECKMMM Nyuyamu saep aso-
Ta, CAMOrO PacnpPOCTPAHEHHOro 3ne-
meHTa armocoepsl. CopepxaHue
“C 8 armochepe onpepensercs
pasHoBecuem mexpy ero obpasosa-
Huem M pacnagom (npoucxoasuiMm
¢ nonynepuogom 5730 net). Cko-
pocts obpasosanus “C & pesynsTa-
Te kocmuueckoit 6Hombapauposkm
oueHMBaeTCs B8 8 KMNOrpammos B
roa, a ero obujee KonMUECTBO B aT-
mocepe cocrasnsier okono 706 ku-
norpammos. Ob6pasysce, kak 6eino
CKa3aHo, B BEPXHUX CNOosX armocge-
pul, '*C pacnpepensetcs no armo-
chepe, rupapoctepe um buochepe.

Mckonaemoe tonnueo, obpasosas-
eecs COTHM MMINMOHOB neT Hasag,
He COREPMMT PAAMOAKTUBHOIO M30-
tona. Mo3ToMy NPM CHMraHUM MCKO-
naemMoro  TOMAMBA  MPOMCXOAMT
yMmeHblieHue oTHoweHus '*C/'2C @
armocgepe.

Ha puc. 12 nokasaHbl M3MeHeHus
conepwanms *C B roguuHbIx Konb-
uax Aaepesbes 3a nepuos 1820—
1950 ropos. o 1890 roga 3ameTHa
nuws cnabas ponronepuogHas TeH-
[EHUMS K YMEHBLIEHHIO COAEPIHAHNS
'"C, Ha ¢oHe KOTOpPOIt Mponcxog[m-
AM CPAaBHUTENbHO KOPOTKONEPMOR-
Hble konebanms. HauuHas ke ¢
1890 ropa TeHAeHUMA K YMeHblue-
HMIO CYLLECTBEHHO YCMAMAACh M CTana
rNaBHOM X3aPAaKTEPHOW 4epTOl u3-
meHeHus cogepxanus ‘C. 3a ne-
puog 1890—1950 ropmos copmepixa-
uue ''C B atmocdepe cHuamnoce
Ha 24-0,3 npoueHra.

dvo sBneHue, koTopoe BbINO Ha3saHo
MO MMEHM OTKPLIBLIErO €ro Y4YeHoro
«3phekTom 310cCa», [OKA3LIBAET MCKYC-
CTBEHHOE NPOMCXOXKAEHME YBENUUYEHUS
COAEPIKAHUA YFNeKUCNOro rasa B8 aTMo-
cpepe. K coxanewuo, B pesynbrarte
MCNBITAHUA AOAEPHOTrO OPYMMS B aTMO-
cpepe B 1958—1962 ropax 37a 3akoHo-
MEPHOCTb, CTaBLIAR BAXHBIM MHCTPYMEH-
TOM MCCNefoBaHWI KPyrosopoTa yrne-
pOAa, HapylwMnack, TaK Kak COAepKa-
Hue ''C ckaukom ypsounock u Ao cux
fop He BO3BPATMNOCHE K PABHOBECHOMY
cocrosHuto. Cneayer, oAHaKO, CKasartk,
UTO NPUUUHON HEKOTOPOrO yMEHbLLEHMR
COAEpIKaHWA PafAMOaKTHBHOFO Yraepoaa
moryT 6biTh M Apyrue (paKTOpbl: M3me-
HEHUS MHTEHCUBHOCTM KOCMMUYECKUX ny-
Yeii BCNeACTBME B3aUMOAENHCTBUS C Me-
PEMEHHbIM CONHEUHbIM BETPOM, Freomar-
HUTHBLIM Nonem unu obmen mexay pas-
NMYHLIMKM pe3epPByapamu CHCTEMb! aTMO-
cpepa — OKeaH — Cywa NpH eCTecTBeH-
HbIX M3MEHEHMSX KAMmaTa.

JNanHbie 06 usmeHeHusx copep-
wanus wusortonos C, '"C wu npo-
MmbilwneHHoro Bwibpoca yrnekucnoro
rasa B atmoccgepy no3soaAuAu no-
CTPOUTL TPH KPpHBbIE, M30BpPaXeHHbIe
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Ha pmc. 13. Kpusas 1 nokassbiBaer
nameHeHue O6LEMHON KOHUEHTpa-
UMM YrneKMcnoro rasa B atmocdepe.
B nepuoa 1860—1940 ropos coaep-
»aHMEe MOHOTOHHO BO3PAcTano, B ne-
pnoa noxonopawus 1940—1960 ro-
[OB MEHSNOCh CPABHMTENbHO Mano,
npuMyem C TeHAEHUHMEH K YMEeHb-
WEHMIO, @ 3aTeM CTano pe3Ko M
HepaBHOMEpHO Bo3pacTtate. Bknag
NPOAYKTOB CropaHMs MCKOMaemoro
TOMNAMBAE, MNOACUMTAHHBLIA MO KOAM-
4eCTBY MCMONL3OBAHHOrO TOMNAMBA
M gone, ocTalowencs B armocde-
pe, onuceisaetr kpusas 2. OHa 06-
HapYMBAET MOHOTOHHOE YyBenuuye-
Hue npombiwneHHoro sxibpoca u ero
sknaga. Kpusas 3, koTtopas nony-
4EHA KaK pPAa3HOCTb MEXAY KPHWBbi-
mu 1 u 2, onucuisaet sknag obmena
¢ Brochepon M okeaHoM. ITa Kpu-

i
1850 1900 1950

Tonm

i

1750 1800
Puc. 11. dppexr Crioisepa. MameHeHne
“C 8 roamunbix Konsuax gepesses 8 Ce-
BepHOM nonaywapumu 3a 1750—1978 roasi.
Touku — cpegHue no 10-netusm 3Haue-
HUS, KPUBA — TMOCTPOEHHLIA MO HMM
NONMHOM 6-H CTeneHH, KPYMKM — 3Haye-
Hus pecmumta msorona *C armocgepe
8 1956 u 1978 roaax
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Bas OBOHapPYyXMBAET MOHOTOHHbINA
poct B nepuog 1860—1940 ropgos,
3amMeTHOe yMeHblueHWe (no-suaM-
MOMY, M3-3a NOrNOLWEHUS YraeKuc-
NOro rasa OXNaXKQAIOWMMCH oOKea-
HOM) B Nepuof NOXONOAAHMS M HO-
Boe Bo3pactaHue ¢ 1965 ropaa. One-
pexatouias pons okeaHa (M MHeHue,
4TO ecTecTBeHHble KonebaHus KOH-
UEHTPALUMM YrNEeKHMCAOro rasa — He
npuumMHa, a8 cnepcTsMe M3MEHEHWMH
KNMMAaTa) NOATBEPIKAAETCS M3IMEHEe-
HUSIMH aTMOCPEPHOro cofepKaHus
YrAeKMCcnoro rasa s pe3ynbrare B3am-
MOAENCTBUA OKeaHa M armocdepsi.
Tak, nocne sasneHms nb HuHbIO
1982—1983 ropoe nNpou3owna uHb-
ekuMs B armoccepy 6 munauappos
TOHH YrNeKMCNoro rasa, NoBLICHBLLAN
ero o6beMHYIO KOHUEHTPAUMIO Ha
1 4acTb HA MMANAUOH.

M3 pUCYHKA MOXHO CAenaTb Bbi-
BOfl, UYTO M3MEHEHMS KAMMaTta B
1890—1965 ropax 6binnu cospgaHbl
ectecTBeHHbIMM npoueccamu. Cna-
6biMU NPU3HAKAMH MCKYCCTBEHHOTO
NPOMCXOMAEHUS NOCAEAYIOWEro no-
TENAEHUS MOFYT CAYXMTb NUWbL €ro
6onblwas ckopocTs (xOTs aHanoruu-
Hble unu GonbwmMe CKOPOCTM Mmornu
HabnlofaThcs M B Npownom, o uem
rOBOPMUT M3ydeHHe MPOUECCOB NpM
nepexoge OT NOCNEAHEro onepeHe-
HMS K COBPEMEHHOMY COCTOSIHHIO)
M ero meHee HepaBHOMEPHOE pac-
npegeneHve nNo LWHPOTaM, YEM B
1890—1940 ropax. B uenom xe ans
obbsacHeHns konebaHui Knumara
MMEIOLMXCS OAHHBIX elye cosep-
WeHHO HEe[OCTATOYHO, M MX Heob-
XOAMMO MOMOAHATL, NpeXae BCero
matepuanamu no obnauHoctu u pa-
AMAUHOHHBIMM  M3MEPEHUSIMH  CO
CMYTHUKOB.

B saknioueHue cnepgyer ckasars,
4YTO HE[OCTATOK MNOHMMAHMSA Mexa-
HU3MOB KonebaHus KAMMaTa u ax-
TMUECKMX [AAaHHbIX ONAS TAKOTO no-
HUMAHMUS, XOTS M MOXMET CRyXuTb
OCHOBAHHEM AN KPUTUKU BLIBOJOB O
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Puc. 12. pent 3occa. Mamernenne ''C B aTmocepe No roAMUHBIM KONbUAM Ae-
peBbeB 8 nepmos 1820—1954 ropos. Toukn — H3IMepeHMs B KaXKAOM rofy, KpH-
Bas — pacver no moaenn

HeM36eMHOCTH POCTa KOHLEHTPaUMM
yrnekucnoro rasa B armocdepe 3a
c4YeT 4ENOBEYECKOW [AEefTENbHOCTH,
HMKaK He noABepraeT COMHEHHIO pa-
3YMHOCTb NPH3bIBOB KO BCEMEPHO-
My cokpauweHuio BbibpocoB B at-
Mocdepy Yraekucnoro M Apyrux
NapHMKOBBLIX rasos, NPEKPALLEHHIO
yHHuTOMXEHUs Buocdepsi, ee coxpa-
HEHMIO U YMHONKEHHMIO.

O3zoHoBas awuipa

B 1985 rogy nosBunuch nepsble
coobueHns O BO3ZHMKHOBEHUU «O30-
HOBO#M AbIpbI» Hafg AHTAPKTHAONM.
CopepiaHme 030Ha B HeEW 3a Cemb
net ymeHnswmunocs 6onee uem sasoe.
D70 BbI3BANO TPesory B mupe. Ecnu
YMEHbLUEHWE COAEPAHMA O30HAa
6yaer npopgomKatsCs fanee um pac-
npocTpaHuTcs Ha Apyrue obnactu
3eMHOro 1wapa, To noaj Yrpo3ow
OKAaXeTCR MHU3Hb Ha HalleH nnadeTe.
Mexay Tem TpesoHbie coobuieHus
O KPMTMYECKOM COCTOSIHMM TaK Ha-

3bIBAEMOro  «O30HOBOrO  3KpaHa»
BCE Yalle NOSBASIOTCS U B HAYUHOM,
M B MAcCOBOM MNeyartu.

YTo e Takoe O30HOBLIN 3KpPaH,
KaK OH BO3HMK, KAKOBa €ro pofnsb,
4YTO C HMM NPOUCXOAMT B nocnep-
Hee Bpemsal

O30H — 370 ra3, MOneKynbl KOTo-
pOro CocTosT U3 TPex aTOMOB KMCNO-
poaa. 3anax o30Ha (no-rpeuyeckm
ozein — «M3paasaTtb 3anax») Hasep-
HAKa 3HalT Te, KTO MO Ha3Haue-
HMIO Bpaua nogseprancs obnyueHuto
KBAPUEBOM NaMMNoOM MAM nonpocTty
«KBapuem». 3anax O30Ha CTan Mu3-
BECTEH KaK «3anax 3feKTPMYecTsa»
6onee ABYXCOT neT TOMy Hasag, HO
TO, 4TO 3TOT 3anax NPUMHAANEXMT
HEU3BECTHOMY [AO TOro BPEMEHM
razy — O30HYy, CTano SCHO AWWb
8 1840 ropy. MHorpa npucyrcreue
O30Ha B BO3AayXe MOXHO oOb6Hapy-
wuTh no cnaboi ronybosatoin Abim-
ke. O30H — MCKAIOUUTENBHO He-
YCTOMUMBOE BEULECTBO, M €ro pacnag,
MOXET NPOMCXOAMTL CAMOMPOM3-
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BONbHO (B QEMCTBMTENLHOCTM ero
pacnagy cnocobcteyer Hanuuue B
BO3flyXe HEKOTOPbIX ApYrux Be-
wects, o uem bBygper peub HuKe).
Mo3toMy 030H — oO4eHb 3HEpPruu-
HbI OKMCAMTENb W NpMMeEHseTcs,
Hanpumep, Ans obeszapaxuBaHus
BoAbl (BMecTo xnopa) u BO3Ayxa.
Hanportus, ans obpasosaHus o30Ha
M3 MONEKYNAPHOro KMCAopoaa Heob-
XO4MMO 3aTpaTuTe onpegeneHHoe
KonuuectBo 3Hepruu. B npupopge
3Ty JHEPruio NOCTABASIOT y Nnosepx-
HOCTH 3eMnu aneKTpU4eckue paspa-
Abl, @ B BepXxHei atmocdepe — ynabT-
pacduonetosoe usnydenme CosnHua.

B HwxHen armocdepe 3nextpu-
yeckue paspsfbl NPOUCXOAST Hepe-
rYAsipHO, HO BepXxHssi armocoepa
noasepraeTcsi AEHCTBUIO  YnbTpa-
¢uoneToBbiIx nyuein perynspHo (c
CYTOUHbIM M CE30HHbIM XOAOM, 3a-
BMCSAWMM OT WMPOTel). YnbTpaduo-
NeToBble NyYM C OHEHb MaNbIMKU ASH-
Hamu BonH (meHbwe 220 HaHO-
MEeTPOB, T. €. MUANHAPAHbIX gonewn
MeTpa) MOAHOCTLIO MOrAoOWAKTCS
B CNOfAX, NEXAaWMX Bbllle CTpaTo-
chepbl. Jlo 3eMHON. NOBepXHOCTH
AOXOAMT M3NyYeHWEe TOALKO C Anu-
Hamu BonH Bonbwe 290 HaHomeTpOs.

1879 roAy ®PaHUY3CKMM YUeHbIM
M. A. KopHio. UNanyueHue ¢ npo-
MEXKYTOUHbIMU AAMHAMM BONH, OXBa-
ThiBaowee Bonbuwylo 4acTb Tak Ha-
3biBaemon obnactu B ynsrpacduone-
ToBoro pguanasoHa (320—275 wnawo-
meTpoB) u vacte obnactu C (275—
180 HaHOoMmeTpoOB), uenukom norno-
waertcs B cvpatocdepe. [losatomy
Tam Ha Bbicote oT 10 gao 50 ku-
nometpos obpasyercs O30HOBbIM
CNOM C MAKCMMYMOM KOHLEHTPAL MK
O30Ha Ha BbicOTax oT 16 kunomer-
pos B nonspHbix obnactax go 25
KMIOMETPOB B 3KBATOPMANLHOMN 30-
He. O TUMNMUHOM BEPTHKANLHOM
pacnpepeneHuu 030Ha B 3aBUCUMO-
CTH OT WMPOTHI U CE30HAa M CKOPOCTH
06pa30BaHMs O30HA MOXKHO CyamuTh
no puc. 14.

YnbTpacdmonetosoe  ulnydeHue
MmeeT Becbma cyuiectseHHoe 6uo-
noruueckoe gencrsne. OHO BpegHO
ANns *uBbix opraHuamos. Ocobento
narybHo manyueHue ¢ AAMHAMM BONH
KOpoue Tex, YTO AOCTMraloT noBepx-
HocTn 3emnu. XOTs OHO M3yueHO
MEeHble, 4Yem YynbTpadguonetrosoe
nanyuerue obnactu A (400—320 Ha-
HOMeTpOoB), KOTOpomy mbt 0b6s3a-
Hbl  3arapom, 3KCNEepHUMEHTaNbHbIe

310 6bINO  YCTAHOBNEHO euwe B AaHHbIE NO3BONAIOT  YyTBEPIKAATH,
100 1 J200
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Puc. 13. UameHeHus coplepaHms yrnekmcnoro rasa B armocgepe: 1 — cymmap-
Hble, 2 — 3@ CYeT CIMraHMus MCKOMAemoro ronnuea, 3 — 8 pesdynsrare obmeHa c

buOCheposi M oKeaHoMm
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4TO OHO BeCbMa BPefHO ANA 4Yeno-
BEKA M IKMBOTHBbIX, PACTHTENbHBIX
OPraHM3MOB W [AXE HEMXMBLIX Op-
raHMuyeckux martepmanos. Mccnego-
BaHus, B obwem, nokasmbiBalOT, 4TO
npu obnyueHun ynbrpadHonerosbi-
mMu nyuammu obnactu B ysenuuusa-
ercs 4acToTa MOBPEMKAEHMM KOMXM,

B TOM U4MCNEe 3NOKAYECTBEHHBbIX,
cnydyaes  KaTapakThl, MNPOMCXOAMT
ocnabneHue WMMYHHOH CHCTEMBI.

O6nyuenune B obnactu B HekoTopbix
pPacTeHuit MOXeT cKasaTbcs Ha 3c-
PEKTUBHOCTH CENLCKOro XO3AWCTBA.
OHO MOMEeT OTPAa3nTbCA HAa MMU3HMU
BCEX BHYTPEHHMX BOQOEMOB M OKea-
Ha, MOCKONbKY NErko MpUUMHSET
yuiep6 oburtalowmm B BEPXHMX Cno-
SX BOAHOM TONWM MHMKPOCKOMM-
HECKMM BOAOPOCASM, HAXO[AUAMMCS
B Hayane BCEM NULLEBOMW LENK OKea-
Ha. HakoHeu, y HekoTopbix mare-
PpUanos, HanpMmep NNacTmace, pesu-
Hbl, B pe3ynbTate obnyueHus moxer

NPOUCXOAUTL YCKOPEHHOE CTapeHue.

MpuunHoM BCeX 3TuX 3P PeKToB
CNYHUT BbICOKAA 3HEPrus M3nyyeHus
B obnactn B, kotopas soagencreyer
Ha MMUBbie OPraHU3Mbli Ha KneTtou-
HOM M BHYTPMKNETOYHOM YPOBHE,
a Ha HeXMUBOE BEeLLeCTBO — HAa MO-
nekynspHom yposHe. B »wmBbix opra-
HU3MaX MOXET NPOUCXOAUTL (HOTO-
nu3 (pasno)xeHue Bcneactsue pas-
pbiBa cnabbix csBsided) M peHaTypa-
uus 6enkos (noreps yHKUMOHaNL-
HOM aKTMBHOCTH MONEKYN BCAEACT-
BME YMEHbLUEHMS 3apsaa), M, u4To
ocobeHHo BaxHo, obnyuenue BO3-
AEeNCTBYeT Ha HYKNEeWHOBbIE KMCMO-
Thl, Hecyume B cebe reHetuueckyto
MHopMauuio. MameHeHus B Hykne-
MHOBBLIX KWMCNOTax BAMSAIOT HA Bce
CTOPOHbI XW3HEAEATENLHOCTM Kne-
TOK —— MX pOCT, AeneHue, Hacnep-
CTBEHHOCTb, CaMO MX CylliecTBOBa-
Hue. B cBA3M Cc 3TMM K nepeuuc-
NeHHbIM Bbile 3PEPEeKTam MOXKHO
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Puc. 14. 30HanbHO OCPeAHEeHHble KOHUEHTPauMM O30Ha (KONMUYECTBO MONeKyn B
Ky6MUECKOM CaHTHMETPe, CMIOWHbIE NMHMK) M CKOPOCTM obpa3zoBaHus O30Ha (KO-

MYECTBO MONeKyn B KybuMeCKOM caHTHme
nuu). CpegHss ckopocth obpasosanus 3.1

Tpe B OAHY CeKyHAy, NPepLiBUCTbIe AH-
0' monexyn B Kybuueckom caHTMmeTpe

B cekyHay skeusaneHtHa 10'? monexyn s kybuueckom caHTumeTpe B roa (mo AaH-
Heim I, Dwomcrona, 1975)
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npubasuTL yBennueHue BEPOSTHOCTH
MyTauMit W noseneHwe HoBbIX Ho-
Ne3HeTBOPHbIX OPraHM3MOB — MMK-
poboB M BMPYCOB, K KOTOPbIM He
roTOBa MMMYHHAs CUCTEMA nloaeH,
M 3TO, NO-BMAMMOMY, Camoe onac-
HOoe nocCneAcTBME NOSBAEHMA O30-
HOBbIX AbIP.

OTciopa CTAHOBMTCS NOHSATHOM
6onbluas IKONOrMueckas ponL 030H-
HOro cnos (KOTOPbI NO3TOMY Halbl-
BAlOT KO30HOBLIM LLIMTOM», MAKN «O30-
HOBbIM 3KPAHOM») HecMoTps Ha
TO 4TO O30H COCTABNAET HUUYTOXKHYIO
pono 3emHoi armocdepb! (u no
macce, u no obremy meHee ogHoM
MHUANUOHHOM A0NM), NPUUEM Ha CTPa-
TOC(PEepPHbLIA 030H NPUXOAUTCH OKONO
90 npoueHTOB. M3 uccneposaHMit
UcTOopUM 3€MnK, €e KNMMaTa Mbl 3Ha-
€M, UTO XM3Hb Ha Cylle CTana BO3-
MOXHOMW AWWb MNocne Toro, Kak no-
SIBUNCS O30HOBbLIA 3KPaH.

Ao koHua XIX — Hauana XX ctonetus
CaMbiMM BaXKHbIMM CunTanuch Bakrepu-
uMaHbie CBOWCTBA O30HA, M3MEPEHMUS KO-
TOPOro Y NOBEPXHOCTH 3eM MM CTanu Npo-
n3soamThcs ¢ cepeaunbl XIX seka. Cun-
Tanoch, YTO €ro Hanuuue Aenaer sO3AyX
6onee musutenbHbim (0O30Ha HET B HaKy-
PEHHBIX MOMELLEHNSX, WaxTax M T. n.).
OpnHako BNOCNEACTBMM OKA3aNnoChb, YTO B
BONbLWIMX KOHUEHTPAUUSAX O3O0H SAOBMT.

Oco3HaHKne feNCTBUTENbHO BAXHOM PO-
nM O30HA, NOXanyH, cnenyer cBA3aThb
c otkpbiTuem 8 1881 roay Pobepra Xapr-
nM, KoTopbii B nabopaTtopHbix ycnosu-
X NOKAa3an, YTO O30H OuYeHb 3(PPeKTus-
HO nornouiaer ynstpacmonetosoe M3ny-
yeHMe 8 Auanasorve 230—290 HaHOMmerT-
pos. MNockonbky ©030Ha y NOBEPXHOCTH
3emnu ans 3TOro SBHO HEHOCTATOMHO,
P. Xaptnu pewmn, uto B BepxHei aTmoc-
hepe [OMKEH CYLLECTBOBATb CNOM, B KO-
TOPOM KOHUEHTPAUMs O30Ha BbICOKA.

Anrnuinckuii pusnk CupHen Yenmen
8 1930 roay npepnoxun doroxnmuue-
ckyto Teopuio obpa3zosaHus M paspyuwe-
HMR 030Ha 8 cTpatoctepe. OH ykasan
NSATb OCHOBHbIX PEAKLUMMN, B KOTOPLIX y4u-
ThIBAETCA KaK pAa3NoKeHue MoneKynsp-
HOro KMucnopopa ¢ nocneayrowmm obnb-
eAuHEHHEM ATOMApHOro M MoJNeKynsp-
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HOro Kucnopopga u obpaszosaHuem 030-
Ha, TaKk M paspylieHne O30Ha BCNEACT-
BME €ro pacnafa UM CTONKHOBEHMS C aTO-
MapHbIM Kucnopoaom. B 3to ke spems
NORBMIINCL MEPBbIE KONUUECTBEHHbIE W3-
mepenus obuwero copepmaHus O30Ha
(MoXHO ckasaTb, cTpaTocthepHOro 03oHa)
¢ nomowpto npubopos (cnekrpodoro-
meTpos [lob6coHa), B KOTOpbIX NPOM3BO-
ANTCS CPABHEHME CONHEYHOW IHEeprun Ha
ABYX 4acToTax B NONOCE NOrNOWEHHs
o30Ha. B HacTosuwee spems cogepxkanue
030Ha, ero BEpTHKaNbHbIX NPOdMAL M3-
MEpAIOTCH HE TONbKO € NOBEPXHOCTH
3emMnu, HO M C NOMOLWBLIO O30HOBbLIX
30HA0B, @ TAKXKe CO CNYTHUKOB. Mamepe-
HMS  NOKa3sanu, 4TO ((POTOXMMHUYECKas
Teopus, B obwem, naer Gnuskue k gencT-
BMTENbHOCTU pesynbrartel. bein, oaHako,
OTMeuUeHbl W Pasfuuns, KOTOopble OTHO-
cunucb rnasHbim obpasom k pacnpepe-
NEHNIO O30HA HUIXKE €ro MaKCMMyMma. ITu
pacxoxxpeHns Bbinu oTmeueHs! u B cogep-
JKaHMM O30HA BbILLE MAaKCMMYMa: Habnio-
AAEMble KOHLEHTPAuMM OKA3anucb He-
CKONBKO HUXKE BbITEKAIOWMUX M3 Teopuu
YenmeHa. T pacxomaeHus, Kak oKasa-
nocb, MOryT ObiTb YCTPAHEHLI YYeTOM
NPOMCXOASWMX B peanbHon armocgepe
KaTANMTHYECKMX PEeaKunn paspylueHus
O30H3, B KOTOPbIX YyHacTBYIOT manble
NPMMECH, HANPUMEP FMAPOKCHA, 3aKUCH
a3ora, xnop u ap. Katanuruueckue peax-
UMM 3aMevaTenbHbl TEM, 4TO BeELEeCTBa,
yuYacTBytOWME B HWUX B Kayecrse Katanu-
3aTOpa, BLIXOAST M3 HMX, He npeTepnes
HMKAKMX NPEBPALLEHUMN, M MOryT BHOBb
BCTYNaTe B peakumilo. ITO NpoMcXoauT
AO Tex nop, NoKa 3Tu seuwecTsa He ByayT
cBs3aHbl B Kakux-nubo Apyrux peakumsax.

B HmxKHeN uyactu aTtmocdepsl, rae co-
nepwmntcs npubnuautensno 10 npouen-
TOB ObWero KonAMuecYBa 030Ha, 3TOT ras
urpaeT ponb 3arps3HuTens, KOTOPbIA Npu
6onblMX KOHUEHTpaumMsax BO3AeHcTByeT
Ha AbixaTenbHbie NyTHM, pasapaxkaer rna-
33, OH MOJXeET TaKXe HapylaTbh pocT pac-
TEHMM M BO3AEMCTBOBATL HA Pa3fiMyHbie
matepuanel (Hanpumep, pesmHy, TKaHwu,
Kpacku), Bbi3biBas mMx crapenme. fonyc-
TMMbIA QNS YEeNoBEeKa YPOBEHb 3arps3-
HeHuUs, NO MHeHuto BcemupHoi opranu-
3auumM  3PaBOOXPAHEHMS, HE [OJKEH
npesbiware 150—200 mukporpammos Ha
kybomeTp. B obbiuHbix ycnosusx B cnoe
armocdepsl o 10 KMNOMeTPOB €ro KoH-



ueHTpaumus B8 cpegHem coctasnser 30
MMUKpOrpammos Ha kybomeTp (konebnsce
ot Hyns ao 100 mukporpammos Ha Ky6o-
meTp). Kak yxe roBopunoch, B HMMKHMX
cnosx atmocdepbl 030H moxeT obpa3so-
BbIBATLCS B pe3ynbTaTe 3NEKTPUUECKMX
pa3pspos, HO ropasno Gonee BaMHbIMM
ABNAOTCH (POTOXMMUHECKME pEAKUMU C
yuactuem 6onee ANMHHOBONHOBOrO W3-
nyuenns (370—420 naHomeTpos) u obs-
3aTeNbHO C y4acTMem BellecTs-nocpean-
HMKOB, KaK OKMCAbl a30Ta MNM yrneso-
nopoasi. Okucne! a3orta, Hanpumep, ume-
1ot Ha 70 npoueHToB ecTecTBeHHOe NpPo-
MCXOXAEHHE, BLIAENRACH U3 NOUBBLI M M3
soj okeana. MNoa peictenem ynbrpaduo-
netosbix nyuvein obnactu A npoucxoput
pacnap Asyokucu asorta c obpasosaHnem
aTOMAapHOro KMCNoOpoAa M panee O30Ha,
KOTOPbLIN, B CBOIO OYepefb, BHOBb OKMC-
nseT OKMCb a30Ta A0 ABYOKMCHM. Takum
06pa3om noAAepIKMBAETCS Manas PasHO-
BECHAs KOHLUEHTPAUMS O30Ha B HUMKHMX
cnosx atmocdepsl. B kpynHeix ropoaax,
roe po6asnAOTCA NPOMBIWNEHHbIE BbIG-
POCbi M aBTOMOBMNbHLIE BbIXNOMbI OKHUC-
NnoB asoTa M yrnesofopofos, 3TOT Npo-
LEeCcC HapylaeTcsi M3-3a M3bATUS OKMC-
NnoB a30Ta BCIEACTBHE €€ PeaKLMM C yrae-
sogoposamu. B pesynbrare conepranue
O30Ha CyLIEeCTBEHHO BO3pacraeT, nose-
NAOTCA CNOKHbIE NPOAYKTLI XMMHUYECKUX
B83aMMO4ENCTBMIH, BO3HMKAET TaK Ha3biBa-
€Mbiit (POTOXMMUUECKUI CMOr B BUAE KO-
PMUYHEBATOM AbIMKHK, MMEIOLLMI XapaKTep-
HbIM 3anax, pasapaxarowMi rnasa u abi-
xaTenbHble nytu u rybswun  3enewsie
HacaXKaeHus.

PaHee cumuTanoce, 4ro B Tponocdepy
030H NONAAAeT rnaBHbIM OBpasom nytem
nepeHoca m3 cTpatocdepsi. B HacTosuwee
Bpems nonarawT, 4to obpasosaHnne o30-
Ha B camoi Tponociepe bonee cyuiect-
BEHHO, YEM €ro NPMTOK M3 cTpaTocdepsi.

Henb3sa He ckasatb O Kaumatuue-
CKOM pOJ/IM O30HA, KOTOPbIM BHOCMT
BKNaf, BO-NEpPBbiX, B MNAPHUKOBLIN
3¢ppeKT, CMNLHO nornowas MHeppa-
KpacHoe u3nyuyeHue (B TOM umucne
B OKHE MPO3PayHOCTH artmocdeps,
BO-BTOPbLIX, B HarpeBaHWe HHXHeEN
cTparocdepsl BCneacrsMe noraowe-
HUS M 3TOTO HH(PAKPACHOro M3any-
YEHHUS, M YNbTPA(PHONETOBOro M3ny-
yeHus B nonocax 220—290 HaHomeT-

pos u 310—360 HanomeTpoB (okono
4 NpPoOUEHTOB 3HEPrUM CONHEUYHOro
nanyuenus). CobecrserHo, Gnaronaps
3TOMY M cyuiectsyeT crparocdepa
(xapakTepu3ylowascs nNoBbILEHUEM
TeMneparypbl € BLICOTOM), H MMEHHO
3TMM onpefenseTcs ee AMHAMMKA.
B uactHocTu, Gnarogaps atomy crpa-
ToCchepa MMeeT yCToOWUMBOE BEPTH-
KanbHOE paccnoeHue M 3aTpyaHser
MOLLHbIE BEPTHMKANbHLIE OABMXKEHMS,
XapaKTepHbie ANsS HUXKHEro Cnos ar-
moccepbl — Tponocheps!, cnocob-
cTBY s, Takum oBpasom, COXpaHeHHo
O30HAa BHYTPMW cTpatocdepsbl.

Obuwee copepianme o30Ha B cronbe
aTMOC¢epbl OsbquO BblpaxXaervcsa 8 suae
npuBeAeHHOM K CTAHOAAPTHbIM [AaBNEHUIO
M Temnepartype TONUWMHbBI B MUINUMET-
pPax unam B TAK HA3biBa€Mmbix egumHuuax
Jo6cona. Egunmnua fobcona (EL) npea-
cTasnset coboM TLICAUHYIO YACTb ATMOC-
¢epHoro crtonba CaHTMMETPOBOMN BbLICO-
Tbl ¥ COOTBETCTBYET KOAMMYEeCTBY O30H4,
pasHomy 2,7-10'" monekyn Ha xBagpat-
HbiM CaHTMMETP NOBEPXHOCTM. Cpenuee
3HaYeHne CoaepIXaHuA 030HA cocTasnsger
okono 3 munnumertpos, nnu 300 E[], yto
cooTtBeTcTsyeT 3,2 ruraToHHbI O30Ha.

FnobansHoe pacnpepgeneHue 030-
Ha XapaKTepu3yeTcs LWMPOKOW Tpo-
nuueckon o6nacTblo € MUHMMAnRL-
HbIM  COfAEepXKaHMem 3TOro rasa.
Hauunas or 35° w., konuuecTsBo 030-
Ha pactet Ha cesep go 70—80° c. w.,
a Ha tor go 50—60° . w. [Janee
Haf, AHTApKTMKOM KONM4Y4eCTBO O30-
Ha CHOBA YyMeHbllaetTcs, u Gop-
MMPYETCS  IOKHOMONAPHBIN  MMHM-
MYM. AHANOrMuHbIN, HO MeHee rny-
6OKMIA MHHUMYM HMEeTCs M Haj
ApKTHKO#.

HabniogeHus nokasbiBaloT, uUTO
pacnpegpeneHme O30Ha MCMbITbIBAET
3HaumTenbHbie konebaHus BO Bpeme-
HW C pasHbimM nepuogamu. Mx npu-
UMHaMKM moryT BbITh Ce30HHble W3-
MeHeHUs conHeuHoro obnyueHus
(npuBo AL ME, B HACTHOCTM, KO BHe-
3anHbIiM CTparocepHbim norvenne-
HUSM), pPa3nuMuHbie Henepuoguye-
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Puc. 16. BpemeHHbie n3ameHeHus obuero cogepikaHms o3oHa (eamunust flobcowa)
Ha ctaHuum Maywa Jloa, lasaiu. 3amerHbl kBa3u-AByxnetHue konebawms u gonaro-
nepMoaHas TeHaeHuMs
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CKME NPONBAEHUS CONHEUYHOW AKTMB-
HOCTH (HanpuMmep, CONHeuHble BCMbI-
WKM), POPMHPOBAHHE M ABMIKEHME
KPYMHbIX BUXPEH M BONH B HHIKHEH
cTpatocepe M Npuneraloumx cno-
ax, konebaHmsa BO3AYLUHBLIX TEUEHMH
cnepuoaom, 6nuskum K ABYM rogam
(npexae Bcero B 3KBaTOPHANbHOM
crpatocepe) u 1. a. Mpoucxoast
TAKKE M3MEHEHHUS NPOAOCMKMUTENb-
HOCTbIO B HECKONLKO neT M pawme
B AECATKW ner.

Ha puc. 15 nokasaHbl ceszoHHble
uameHenusn obuwero copepkaHus
030Ha Ha pasHbIX WKMPOTax. 3ame-
TEH MPUIKBATOPHANBHBLIN MHHUMYM,
O KOTOPOM rOBOPHMANOCH Bbille, He-
3HAUYMTENBHO CMELLAIoOWMHCS B Ce-
30HHOM XOfe BOKPYr 3KBaTtopa M
MMEIOLLMI NOUYTH NOCTOSHHY IO MHTEH-
cuBHOCTb. Ce30HHbIE M3MEHeHus B
YMEPEHHbIX M BbICOKMX LIMPOTAaX
MMEIOT CyLLeCTBEeHHbIM pa3max ¢
MAKCHMYMOM BECHOH W MHMHUMYMOM
OCEHbIO COOTBETCTBYIOLWEro NOAyLIa-
pus. Makcumym osoHa B CeBepHom
nonywapuu Haxogutcs 8 6onee Bbi-
cokowupoTHoi 3oHe (70—80° ce-
BepHON wWwupoThl), yem B HxHOM
nonywapum (50—60° toHOM wWupo-
to1). MMo3atoMy oOTHOCMTEnbHbie MO-
NAPHLIE MUHMMYMbl HEPABHOBENMKM
MO 33aHMMAaeMOM MNOWAAM: aHTap-
KTUUECKHIA MUHMMYM 3HAUHTENLHO
obwupHee, uem APKTHUECKMM.

Ha puc. 16 nokasaHbl uameHeHus
obuiero coaepxaHus 030Ha Ha Tpo-
nuMuyeckon craHuum MayHa Jloa. U3
PHCYHKa BUAHO, BO-NEPBbIX, HanuumMe
KkBasuasyxnetHux (26—28 mecsues)
konebanuit oueHb Gonbwon amnam-
Tyflbl, KOTOpblE CBS3aHbl C KBa3u-
AByXneTHeM NEPHOAUHHOCTBIO BET-
pa B MNPMIKBATOPHANLHOW HWIKHEH
cTparocgepe, rae NoNoBMHY NepMo-
Aa MMeIoTCs 3anagHbie BeTPbl, a APY-
ryto nonosuHy — soctouHbte. (He-
AaBHo 6wino O6HapyeHO, u4TO 3TH
KBa3uaByxnetHue konebaHus BeTtpa
CBA3aHL! TaKXKe C TemnepaTypowM

crpatocdepsl M COAEPMAHUEM O30-
Ha Hag AHTapKTMKOR; no Habmoge-
HUSIM, COAEPIKAHUE AHTAPKTHUYECKO-
rO O30HA YMEHbLLLAETCS B MUHHMYMbI
CONHEUYHON aAKTUBHOCTH, KaK Mbl BM-
Aenu Bbile, U B NEepuMoAbl 3anafg-
HbIX 3KBATOPMaNbHbLIX CTparochep-
HbiIX BeTpoB.) Bo-BTOpBLIX, 3ameTHb!
AonronepuoaHsie MameHeHus obue-
ro copepkaHus o3oHa. OT MuHuU-
myma 1958 roga npoucxogmno yse-
nuueHue ao 1962 ropa, B TeyeHue
cneayowero AecATMNeTUS YpPOBEHb
OCTABANCS MOUTH MNOCTOAHHbLIM, €CAKU
He cuutate Ccnaboro ymeHbWeEHMs
B cepeguHe nepMoaa; HaKoHel, C
1972 ropa oTmeuaertcs nocreneHHoe
YMEHbLIEHWE KONMYEeCTBa O30HaA.

MHTepec k gonronepuoaHbIM M3-
MEHEHMSM COAEepPIKAHMA O30HA OCO-
6eHHo Bo3poc B 1970-e roasl, Koraa
BO3HMKNO OMNAaceHMe, UTO OKMUCIb
a30Ta, coAeprHawMecs B BbIXAONax
BbICOTHOM TPAHCMNOPTHOW aBHauum,
MOryT npusectu K ocnabneHuro mnm
AdXce PaspylLUEHUIO CTpaTochepHOro
o30HHOro cnos. OgHako konuuecr-
BEHHbIE OUEHKH MOKAa3anu, UYTO MH-
TEHCHBHOCTb 3TOrO MCTOYHMKA HM-
UYTOMHA MO CPABHEHWIO C OCHOBHbIM
ecTecTBeHHbIM MCTOUHMKOM. Oka-
3anocs, u4to ropasgo 6Honbuwyo
OMAacHOCTb AN O30OHHOIrO CNOS Npea-
CTasnaloT (PPEeOoHbl U NOROBHLIE MM
BELLEeCTBA, KOTOPLIE MMEKT MCKYC-
CTBEHHOE MPOMCXOMXAEHHE, — OHM
WHMPOKO MNPMMEHSIOTCS B XONOAMNb-
HbIX YCTAHOBKAX, Pa3fiMuHbIX a’po-
30MbHbIX PACMBIAMTENAX M NPU TyLle-
HuKM noxapos. MmeHHO TO, uTO Cae-
nano 3Tu Bew,ecTsa no ux norpebu-
TeNbCKMM CBOMCTBAM MNOUTH HMAEaNb-
HbBIMM, CTAno NpPMUMHON 0BOCHOBAH-
HOM TpeBorn 3a cyanby o30HHOro
cnos. OTu  BewecTBa YHMKanAbHbI
Nno CBOMM TENNOBbIM WM APYrum M-
3MKO-XMMMUECKMM cBOMCTBam, Hea-
BpeAHbl ANS 3[0POBbS 4YeNoBeEKa.
A caMoe rnasHoe — OHM NpPaKTH-
YECKM He BCTYNawT B XMMHUYECKHE
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peakuuu C APYrMMM BELLECTBaMM.
OHM CTanu M3roToBASTLCSH NPOMbILI-
nenHocteio B 1930-e rogsl, a B Haua-
ne 1970-x rogoB ux npucyTcTBue
6uino0 obHapyeHo B atmoctepe. B
1974 rofly amMepHKAaHCKuE YyueHble
Monuna u PoyneHg BbIABUHYAM Tu-
notesy, uTO HEKOTOpbie U3 3THX
BEl,eCTs, B NepByIo oyepeab Hawen-
wue 0cobeHHO WMPOKOoe NpUMeHe-
uue odpeoHsl-11 u 12, 6naropaps
cBOEM BLICOKOW ycTonumBocTM (no
UMEIOLIMMCS OLLEHKAM, BPEMS KM3-
HW peoHos-11 u 12 B aTmocpepe
cocTaBnseT COOTBETCTBEHHO OKONO
80 u 170 net) pocTuraloT crpartoc-
depbl M 34ecb NOA AEHCTBUEM Yib-
TPahMONETOBOrO M3ny4YeHus pacna-
patotca u obpasylor csobofaHble Mo-
Hbl XNOpa, KOTOpble BCTYNaloT B Ka-
TanUTMUYECKHME pPEAKLMHM C O30HOM,
paspywas ero. HegaeHo 6bino yka-
33HO ele HEeCKONbKO MEXaHM3MOB
pa3pyweHns 030HAa, CBSI3aHHbIX C Ha-
nMuUMeM nNpumMecer-KaTanM3aTopos.
O[HUMMK M3 HUX SBASIOTCA KaTanm-
TUYUECKME peaKuuu Ha MOBEePXHOCTH
obnauHbIx 4acTML B NONSPHBLIX CTpa-
TocpepHbix obnakax. JToT mexa-
HM3M, B YACTHOCTH, CBA3biBaeT BOe-
AMHO Tpu (PaKTOpa: Hanuuue crpa-
ToCepHbIx nonspHeix obnakos, ka-
TanuTMUECKOe Pa3spyLleHWEe O30Ha M
noHWXeHue TemnepaTtypbl cTparo-
cpepsl.

HeCMOTpﬂ Ha TO 4TO YyX€ HeCKONbKO
necatuneTuin paboraet aoBoNbHO O6WMpP-
Hass CeTb HA3EeMHbIX crauuuﬁ (csbuue
100), npon3BoAALMX UIMEPEHUS C NOMO-
wblo CﬂeKTpo(’.pOTOMeTpOB, HROCTOBEPHO
onpefenuts [[ONrONepuUofHbie TeHAEH-
UHH B COCTOSAHUM O3O0OHHOINO CNOA OKa3bi-
BANOCb HEBO3MOMHbIM. nasHbie npu4n-
Hbl 3TOrO 3aKNKOYAKOTCH B OTCYTCTBUM B3a-
MMHBIX CPABHEHWH PAa3NIMUHbLIX M3MEpK-
TensHbiIx NPrBOPOB, HEPEryNAPHOCTH Mo~
sepok, cTapelnn npnbopos, 6onbwoi us-
MEHYUBOCTH YCHOBHE U3ImMepeHus 1 T. n.
Beuay 3toro 8 1983 roay 6bina cospaHa
cneymanbHas CeéTb M3 CEMMU aBTOMATU3IMU-
POBaHHbIX CTBHL’.HE, OCH3LLEeHHbIX OQMHAa-
KOBbIMM NpuboOpamu, KOTOpas RONKHA
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ycTpaHuts npobnemy MHCTpymeHTanb-
HOrO CTapeHUs M Npounx ownbok. Monsar-
HO, 4TO AaHHbIX 3TOM cetn 3a 5—6 ner
NOKa elie HeROoCTaToOUYHO, 4TOBbI -MOXKHO
6Lin0 onpeaenuTh ONTONEPUO[HYIO TEH-
AEHUUIO B M3MEHEHUAX O30Ha. nO3YOMy
NPUXOAUTCA ONMPAaTLCS HA MEHee Hafex-
HbIM, HO Bonee MaccoBbiM matepuan Ha-
6noneHmn.

CaMmblit ANKHHBIA psg HabntoaeHui
B Apose (llseiuapus) ceugetens-
CTBYeT O TOM, YTO CyMMapHoe co-
AepPIKaHUe O30HA YBENMUUIOCH MEN-
ay 1925 u 1942 ropamm Ha 2—3 npo-
ueHTa, panee ocrasanocs npubau-
3UTENLHO HA YPOBHE MAaKCHMMYMa
1942 ropa, a mexay 1960 u 1981
roaamu ymeHbwmunocb Ha 1—2 npo-
uenTta. MNocnepytoulee peskoe NOHK-
>KeHue MnpumepHO Ha 5 npoueHTos
NPMNMCLIBAETCS HEKOTOPLIMM McCne-
[OBaTENSIMM  M3BEPIKEHUIO BYNKaHa
3nb Yunuon B 1982 roay. Mo AaHHbIM
M3MEPEHUN C MOMOLLLIO O3OHOBLIX
3soHgos, B Espone mexay 1940 u
1980 rogamu obwee copepxanue
030HAa yMeHbWMKAOCh NpubausnTens-
HO Ha 3 NpoueHTa, T. €. CKOPOCTb
ymeHswenus coctasuna 0,75 npo-
UeHTa 3a gecsTuneTus; no Apyrum
[aHHLIM, AN O30HA B CpefHeM CcTpa-
Tocpepe oHa cocrasnser 0,5 npo-
ueHta B rog. Ha craHuum MayHa
Jloa ymeHbleHHe CofepIKaHus 030-
Ha ¢ 1970 ropa cocrasnser okono
3 npoueHtos 3a pecstunetme (cMm.
puc. 16). Ocobyio Tpesory Bui3Banu
noseuswmecs 8 1985 rogy coobue-
Hus 06 o030HOBOM Abipe B AHTapK-
tuke. HasemHble HabniogeHus Ha
AHrIMMCKOM AHTAPKTMUYECKOM CTaH-
umuu Xannu ben (76° tomHon wmupo-
tl, 27° 3anagHoi [OAroThl), BEeAy-
wmecs co BpemeHn MexayHapoa-
Horo reoguauueckoro roaa (1957),
nokasanu, 4yto HauuHas ¢ 1979 ro-
Ba npoucxogut BbicTpoe ymeHblue-
HUE COoAepI)KaHMs O30Ha BO Bpems
aHTApPKTMYECKOH BeCHbl — OKTAbps
(puc. 17) co cKopocCTeiO OKONO
6—7 npoueHtos (g0 8 npoueHTOB



B rog). OcobeHHo HM3KOE copepxa-
Hue o3oHa Habnioganock B okTabpe
1987 ropa (pmc. 18), korga oHo cTa-
no wwke 150—125 EA (npu cpea-
Hem mHoronetHem okono 300 egu-
Huy). 5 okTabpsa 1987 ropga Ha craH-
uun HOxHbin Monoc 6bina 3adux-
cupoBaHa BenuuuHa 109 eguumy.
3710 Ha 29 eanHUL, MEHbLIE, YeM Npe-
AbIAYUWMH  PEKOPAHLIM  MHUHUMYM
1985 rogpa.

MUamepenus copepikanms O30HA
CO CMYTHUKOB M Ha3eMHble M3mepe-
HMA nokasanu, uto bonbwyk ponb
B BO3HWKHOBEHMM «O30HOBOM [Obl-
pbi» HaA AHTAPKTMKOW urpaeTt no-
NAPHbIK CTpaTOChEPHbLIH BUXPb. ITOT
BMXPb, 3aHMMAIOLLMUIK OFPOMHYIO NNO-
wags, npenstcreyetr obmeHy so3gy-
XOM Mexay AHTapKTMKOW M cpeg-
HUMM WMPOTamHK, rae crparocdep-
HbIM BO34YX COAEPXUT ropasfo
6onbwe o3oHa. B pesynbtate no-
TEPM O30HA BHYTPM BMXPS He BOC-
NONHSAIOTCH, M B Hauane BEeCHbl CO-
AEpIKaHMEe O30HAa AOCTMraeT MMHMU-
myma. [lanee npoucxoguT B3pbIB-
HOe yBenuueHue COAEepPKaHUs 030HAa
KaK BCneacTsuMe HACTynneHus no-
NAPHOro fAHSA, Tak M BCneacTsue
6ricTporo paspylweHus NONsSpHOro
suxps. MNocnegHee yganocs Habnio-
Aatb Bnarofaps Tem ke CnyTHMKO-
BbIM M3MEPEHMAM COAEPIKAHMA 030-
Ha. OHM nokaszanu, 4TO nepBOHa-
YanLHO uMmeeTcs npaeunbHas o06-
NacTb MMHWMMANBLHOIO COfEPIKAHMUS
0O30Ha C LEHTPOM B nonwce, cosna-
[AlOWLAs C OKONOMOASPHBLIM BUXPEM.
C TeuyeHnem BpemeHn LeHTp obnactu
CABMraeTcs C MONKOCA, M B KOHLE KOH-
LOB BMXpb pa3pyliaercs.

Dxw. Sngxken (1983, 1988) craru-
ctuueckn obpaboran Bce gaHHbIe Ha-
3eMHbIx HabnogeHui 3a O30HOM M
BbIYMCAMN M3MEHeHus 3a 1957—
1985 roab obuiero coaepmaHus 030-
Ha B NATM 30HAX 3EMHOro Llapa:
CEBEPHOM M IOXKHOM MONSPHLIX, Cce-
BEPHOM W IOXKHOM YMEPEHHbLIX U

Tponuueckon (puc. 19). U3 pucynka
BMAHO, 4TO rnobansHoe cogepikaHue
o3oHa (HuxkHss kpusas) ¢ 1957 no
1962 rog ymeHbwanocs, 3atem AO
1968 ropma yBenuuuBanocb, BHOBb
ymeHswanoce ao 1974 ropa v onsate
ysenuuusanocs gao 1979 roga. B Ha-
cToslee BPEMS OHO NPoAoMKaeTr
ymeHbwarscs. Kak BugHO, uHTepBsan
BPEMEHM MEeXAy NocnepsoBarenbHbli-
MK MAKCUMYMAaMM MM MHUHUMYMa-
Mu 6AU30K K NPOACAKMTENLHOCTH
TaK Ha3bIBAEMOrO COMNHEYHOro uuKna
(10—12 ner). bonee rvoro, camm
MaKCUMYMbI U MUHMMYMbI rnobans-
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Puc. 17. UameHenne obiero cogepa-

HMR O30Ha Ha cranumm Xanmm bes, 3emns

perama (kpecTuku, BepTHKanbLHas uvep-

Ta KOTOPbBIX YKa3bIBAE€T BO3MOIKHbIE Npe-

AeNbl BENHYHH COAEPIKAHMS O30HA) M

CéBsa (KkpyKH) 10HON BecHOW (OKTa6pb)
3a 1958—1984 roagp
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Hum6yc 7
Puc. 18. O6wee cogepanme o3oHa B armocgepe HOmHOro noslywapus no Aa-
HbIm cnyTHuKka Humbyc-7 5 okrabps 1987 ropa, koraa Habnioganock camoe Hu3Koe
coaep#anne Haf AHTaPKTMKOMN

HOro cofepaHusi O30Ha (aKTHye-
CKM COBMAfAlOT COOTBETCTBEHHO C
MAKCHMYMaMH U MMHUMYMaMH CON-
HEYHOro uMkKna. DTO HABOAMT Ha
MbICAb, 4YTO MPHUYMHOK Aonronepm-
OAHbIX M3meHeHul rnobansHoro co-
AEPXAHUS O30Ha MOryT 6biTh M3-
MEHEHHMA CONHEYHOW AKTHMBHOCTH.

OpHako ecnm NOCcMoOTpeTh Ha U3-
MEHEHHS 030Ha B PAa3HbLIX LWMPOT-
HbIX 30HAaX, TO CTAHET MOHSATHLIM,
4TO OHM MPOMCXOANT HE TaK NPOCTO.
JonronepuoHbie MU3MEHEHUS B KX~
[0 30He He noBTopsAOT rnobansHoM
kpusoM. Tak, rnobanbHbit MUHUMYM
1958—1962 ropos Bo3Hukaet Gnaro-
A3APA CYWECTBEHHOMY YMEHbLLIGHUIO
o3oHa (npubnusutensHo Ha 7 npo-
LEHTOB) B APKTHYECKOH NONAPHOM
obnactu, a TaKKe B I0XKHOW yMepeH-
HOM 30HE, TOrfAa KaK B AHTAPKTH-
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yeckoM nonspHoW obnactu cyuwe-
CTBEHHOTO MOHMIKEHMA HE OTMeuaer-
ca. Kcratu, 310 rnobansHoe noHu-
wenue 1958—1962 rogos, no senm-
UMHE fMWb HEMHOro ycrynawiuee
COBPEMEHHOMY, CBMAETenncTeyer
O TOM, 4TO AN BO3HWUKHOBEHMSA
KPYnHbiX kKonebaHui copepiaHus
o30Ha He Heobxogumo npucyT-
crBue Bonbworo Konuuecrsa dpeo-
HOB, NPOM3BOACTBO KOTOPbIX Bbino
Toraa Ha nopsfok mesbuwe. (Mpas-
A3, B Me4yaTu BCTpEYAlTCs €00b6-
weHus o6 obHapymeHuu PpeoHos
B BYNKAHMUYECKWX rasax M p[axe B
ny3bIpbKax «MCKOMNAEMOoro» BO3AyXa,
BMEP3LIMX B AHTAPKTHMYECKWM neq.)
B 1o e Bpems coBpemeHHas TeH-
AEHUMA K YMEHLLUEHHIO O30HA NpH-
6nuautensHo ¢ 1979 ropga xapaktep-
Ha ANS BCEX NATH 30H.



Mo maHHbIm k. DHpkena, 3a
1980—1985 roabi rnobansHoe
yMeHblUEHME CpefHero rofoBoro
coaepaHus O30Ha coctasuno 2,7
NPOLEHTa C BO3MOXHON owMbKOM
+0,9 npouenTa. Hanbonsbuee cpea-
HErofoBoOe yMeHbLUEHWEe NPOU30LW N0
B AHTAPKTUYECKOW MONAPHOW 30He
(5,6+3,7), npuuem B OMHYIO BeEC-
Hy (14,4%127). Basoe MeHbwas
senuumHa (2,9+2,7) xapaktepHa ans

Dx. Dupwen (1988) paccmortpen
Takke uameHenus 3a 1980—1985
rofisl BEPTHKaNbLHOro NPoMUAs 030-
Ha. B rponocdepe (10—16 kuno-
METpOB) OH TMONyuYMn yBenH4eHue
coaepXaHWa 030Ha Ha 2,2 npouex-
13, B CTparocepe — yMmeHblleHHE
or 1,7 po 6,4 npoueHta B 3aBUCH-
MOCTM OT BbICOTbI CNOS.

B cBs3n c exerofgHbim nossne-
Huem B ceHTsbpe — okTsbpe «o3o0-

ceBepHOM yMmepeHHOM 30Hbl. B HOBOW AbIpbI» B AHTApKTUKE BO3HMK
apKTMUeCcKOW nonspHoit obnacTu  BONpPoC: HeNb3s AWM HEMoCPeACTBEH-
ymeHbuwenne cocrasuno 2,0+3,3%. Ho Habnioaath M OuEHMTL yBenuye-
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Puc. 19. MameHeHue COAEPHaHHA O30HA B Pa3NMuHbIX WHPOTHLIX 30Hax M Ha 3emne
B UeNoMm (CpeaHee M3 Ce30HHbIX OTKMNOHEHMI) (B NMPOLEHTaX OT CPeAHUX mHoroner-
HMX 30HaNLHBLIX M rNOBANLHOro 3HauYeHMs)
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HMEe YnbTpaMONeToBOW pagUaumu
Yy nosepxHoctM 3emMnuM W ee BO3-
AEMCTBMA HA HHMBble OPraHmambl?
B 1988 roay snepssie yganock u3-
MEpPUTb NPUPOCT YyNbTPagpHONEeTOBOM
paavaumm. XoTs yMmeHbleHue 030-
Ha B 3TOM rofy COCTasMno BCero
15 npouenTtos (8 1987 rogy obwee
cofepXaHMe 030HA YMEHBLLUMAOCH Ha
50 NpoueHToB, AOCTUIHYB MHHUMY-
ma), Ha ctaHummu MNanmep B AHTapk-
TMke B okTsbpe 6bin  nonyuex
YPOBeHb pafuauMmu, THMNMUHLIA ANs
neTHero CONHUECTOSHMUS, T. €. Ha ABa
mecsua paHvswe obsiuHoro. Moacue-
Tbi NOKa3sanu, 4to B okrsbpe 1987 ro-
fAa Nafatoulas Ha NOBEPXHOCTbL YNb-
TpacdMoneToBas pPafMauMs [OMKHA
6bina no kpaiHeit mepe yaBOMTb-
cs. Yro kacaercs HabniogeHuin Bnms-
HUS  Ha DJHMBBIE OPraHM3ambl, TO
Pe3ynbTaThl MMEIOT NOKA YTO NPOTH-
BOPEUYMBbLIM Xapaktep.

TpeBory Bbi3biBaET COCTOSHME O30-
HOBOrO 3KPAHA M B APKTMUECKOW
obnactn, kotopas 6onee o6xuTa
noabmu, yem AHTapKTMAa, umeer
6onee 6orartbit M pasHoobpasHbii
MMBOTHLIA MHP, M NOTOMY nocnefg-
CTBMS  MHTEHCMBHOTO pPAa3pyLUEeHMs
O030HAa ANs 3KONOrMUECKOM CHCTe-
mbl 6binu 6bl 3peck Bonee cepbes-
Heimu. B sHBape — despane 1989
roaa 6wina opraHusosaHa 6onblias
IKCNEAULMS C ABYMS CMEUMANbHbIMM
CaMONeTaMM M  MHOFOUUCAEHHbIMM
namepurensHbimu npubopamu, 6asu-
posaswascs Ha CrasaHrep, Hopse-
rus. Beino cosepweHo Heckonbko
AecsaTkos nonertos ot 6asw k Cesep-
HOMY MONIOCY, NpoBefeHbl MHOro-
YMCNEeHHble HaseMHbie HabnogeHus.
OpHako noATeepAMTs paspylleHue
030Ha, CKOMbKO-HMByaL conocrasu-
MOE C TeMm, KOTOpOe npOoMCXoaMT
B AHTApPKTHKE, SKCNEAMLMS HE CMOT-
na. B ro we Bpems 6bino otme-
4EHO, YTO BHYTPM APKTMUECKOro no-
NAPHOro BMXPS MMEETCS NOBbIWEH-
HOe cofepiKaHMe COEefMHEHHUH Xno-
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pa, y4acTBYIOWMX B  KaTanMTH-
UYEeCKMX peakuMsX paspylleHMs 030-
Ha.

Takum obpasom, cnegyer npm-
3HaTb, YTO BOMPOC O MPHYWHAEX CO-
BPEMEHHOTO YMEHbLUEHUs COfEepKa-
HMS O30HA OCTAeTCs MOKa euie oT-
KpbiTbiM. Ho 3HaueHme o30HOBOrO
3KPaHa HaCTONLKO BEMIMKO, €ro 3Ko-
noruueckas pon 8 raobansHom
macwtabe HACTONLKO 3HAUMTENbHA,
UTO M3MEHEHWMN ero COCTOSHWMA no-
6y>KAalOT HEe TONLKO K MHTEHCM(U-
KauMM MCCNEeOBAHUN, HO U K CaMbIM
pPelMTEeNnbHbIM MPAKTUYECKMM  Me-
pam. Ye B 1978 roagy CLUA, Kana-
fa u CKaHAWHABCKME CTpaHbl 3a-
npetmauM npumeHeHwe (pPEOHOB B
a’po30onbHbIX BHannoHumkax B Tex
obnactax npoussoactea, rge 6es
3TOro mMoXHo oboitucs. Bekope pe-
LWeHME O 3aMOPAKMBAHMM NPOMU3BOA-
CTBA M COKPALLEHMM WCMONb3OBaHMS
(PPEOHOB NPUHAAM MHOTME Apyrue
cTpaHbl. AkTusHas pabora mupoBoi
obwecTBEHHOCTH  3aBepliMnack B
centabpe 1987 ropa mexpayHaposa-
HOM KOH(epeHuHel M noANUCaHMU-
em 24 crtpaHamn, B TOM uucne
OCHOBHbIMM NPOM3BOAMTENSMHU Ppe-
OHOB, MOHpEanLCKOro npoToKOoNa,
a B oktsbpe 1988 roga npotokon
obbeguHun yxwe 31 crpaHy. MoH-
pPeanLCKMi NPOTOKON, BCTYMMBLUMK B
cuny ¢ 1 avsaps 1989 ropa, o6saabi-
BaeT BCE MOAMMCABLUME €ro CTPaHbI,
notpebnsiowme ¢GpeoHsl B KONU-
uectse 6onee 0,3 kunorpamma Ha
Aywy HaceneHus B rof, COKpPaTuTb
ero notpebnexHne M COOTBETCTBEHHO
Npom3BoACTBO (C HEKOTOPbLIMKM fAeTa-
namu) 8 Teuernne 10 ner Ha 50 npo-
ueHToB. Hanaratotcs u orpaHuueHus
Ha 3KCMOPT U MMMNOPT 3THX BELLECTB.
B teueHue 1989 roga norpebnenue
(cooTtBETCTBEHHO NPOW3BOACTBO)
¢ppedHoB B CTpaHax, MOAMNMCABLIMX
NPOTOKON, QAOMKHO BEPHYTLCSH K
yposHio 1986 ropa, B 1993 rogy —
He npesbiwate 80 npoueHTos 3TO-



ro yposHs, a k 1999 ropy — He
npessbiwars 50 npoueHToB.

MpoTtokon oTKpeIT AAs noanuca-
Hus gpyrumu ctpaHamu. Ol npe-
AycmaTtpusaeT perynspHble Hay4Hbie
BCTPEYM AN OUEHKM M NepecmoTpa
Mep, CoaepiKallMXxcs B NpoTokone,
B CBETE HOBbIX PE3YNbTATOB MCCNERO-
BaHuK. DTO noKa3sbiBaeT, YTO MHMPO-
soe coobuiecrso, Bo-nepsbiX, AO-
CTMINO COCTOSHMS, CBMAETENbLCTBYIO-
WEero O MOHWMAHWMKM MM BAXKHOCTM
npobnembl «O30HOBOro Cnos», M,
BO-BTOPbIX, Y4TO OHO cnocobHo B3ATHL
CMTYaUMIO NOA KOHTPOAb. JTO BCe-
nser Hagexay, 4To u Apyrue rnao-
6anbHble 3KOnOrMueckue npobnemsl
Bckope 6yayT (Mnm yxe) OCO3HaHBI,
u Byayr npuHaTel mepsl, cnocob-
CTBYIOLLME MX PELUEHHIO.

x ¥ 0x

Mepsbiit BbIBOA, KOTOPLIA € Hen3bex-
HOCTBIO Cnepyer M3 TOFO, YTO FOBOPM-
NoCb Bblle, M K KOTOPOMY YMTaTenb, se-
POSTHO, YXKe npulen, COCTOMT B TOM,
UTO 3HAHMS HALWM SBHO HE[OCTATOUHbI.
FnobansHbie npobnembl, cBA3aHHblE C
KNMMATOM, UPE3BLIYANHO CMOXHBI, U Me-
XaHU3Mbl, neXaliue B OCHOBE M3MeHe-
HMA KNMMaTa, A0 CMX NOP [AO KOHUA
He NOHAThI. 34eCb, KaK Hurae, NPossas-
eTcs CTapbid napapokc: uem bonbwe
Mbl nonyyaem MHMPOPMALMU M OTBETOB
Ha NOCTasneHHble BONPOCHl, Tem Bonble
BO3HWMKAeT HOBbIX BOMNPOCOB, U TEM sicHee
MBI CO3HAEM, KaK CKyAiHbl €L\e HalM 3Ha-
HUS.

Moatomy nepsoe, uto Heobxopnmo
NpeAnpuHATL, — 3TO HaNPasMTb ycunus
Ha yrnybnenme M pacwmpenue  3TMX
3naHui. MNpejxxae Bcero peus naer o 8o3-
morxHO 6Gonee nonHou uHdopmauun o
COCTOSHMM  KAMMATUUECKOW  CUCTEMBI
3emnu u ee nameHennsax. [laHHble ponxk-
Hbl BbITh BLICOKOrO KaYecTsa, OXBaTLIBATHL
BeCb 3eMHOM Wap, GbiTb HenpepbIBHbIMK
B TeUYeHWe A[NUTENbHOro (B8 HECKONLKO
AecaTkoB net) nepuopa. dtum tpebo-
BaHWMSM Nyulie BCErO MOryT yAOBNETBO-
pnTs HabnoaeHMs CO CNYTHUKOB M3 KOC-
moca. OpHOBpEMEHHO HYIKHbI M Habnto-
AeHUs C NOBEPXHOCTH NNAHETbI, KOTOPbIE
AONONHAIOT UAM AENaloT copepiKaTens-

HbIMW CNyTHUKOBble HabnopaeHus. bonb-
woi peseps — HabnogeHns 3a npex-
HWe rofbl, KOTOPbIE AOMKHLI aHANN3NPO-
BATbCS MOA HOBBIM YFNOM 3PEHMA.

MonyueHHble paHHble NoOCAyXaT Kak
BbISIBNIEHUIO BO BCEX feTanax akTuye-
CKUX M3MEHEHWMM KNMMAaTa, Tak M pa3su-
TUIO TeopeTHueckux mopenedn, obbacHs-
oWmMX (OU3MYECKHe MPMUMHBI ITUX RBNE-
HUKA.

BakHyto ponb [OAMKHA Cbirparh Hauu-
Hatowascs 8 1990 roay mexayHapoa-
Has nporpamma «leocepa — Buocde-
pa» unu «nobanbHoe M3MeHEHHe», KO-
Topas obbeguHUT yXe cyulecTsyroume
M HOBbIE MEXAYHApPOAHbIE NPOrPaMMbI.

XOTS Mbl M HE MOXEM Cen4ac TOUHO
NPOrHO3MpPOBaTL M3MEHEHNE KMMATA MK
COCTOSHME O30HOBOrO 3KPAHA, Mbi yBepe-
Hbl, 4YTO BBejeHne 8 6ONbWMX KOAU-
4yecTsax Yrnekucnoro mu Apyrux «nap-
HMKOBBIX» ra308, a TaKKe (PPEoHOB M
noRo6HbIX UM BellecTs MmeeT cepbes-
Hble nocneacTseuns. flaxme NpocTo Hanuuue
BEPOATHOCTU (8 €€ HUKTO He MoxeT
OTPMUATb) M3IMEHEHMS KNMMATA U O30HO-
BOrO dKpaHa BCcneacTBMe 3TOrO 3acTaBns-
eT 3aaymartbcs o Byayuwiei nuHumu nose-
neHms uenosevectsa. [MosTomy BTOpoO#
BbIBOJ, COCTOMT B TOM, YTO HeobBxoaumo
yKe cenvac, He AOKMAAACL COBEpPLUeH-
CTBOBAHMR HAWIMX 3HAHWMK, NPeAnpPHUHU-
MaTb Warn ANs MMHMMM3ALUMKM BPELHbIX
NoCNeACTBMIA BMELLATENLCTBA YENOBEKa B
npupoaHbie npoueccbl. Mbl yxe umeem
B KauyecTse npumepa MoHpeanbCkum Npo-
TOKON OTHOCMUTEILHO MEP NO COXPAHEHHIO
O30HOBOrO CNOR, O KOTOPOM YMNOMMHA-
noce Bsbiwe. Ha ouepenm mexayHapoa-
Hble cornawenmns o6 ymeHbleHun soibpo-
Ca «NapHMKOBLIX» ra3oB B armocgepy.

3aknouas, cnepyet ckasartb, 4TOo 06-
wei NPUUUHON BO3HMKHOBEHMS rnobanb-
HbIX 3KOnoruueckux npobnem (s Tom
YMCne KIMMaTHHYECKUX) ABNRETCA 3arpss-
HEHUe cpefibl, KOTOPOE B WMPOKOM CMbIC-
ne 03HA4YaeT He TOMLKO BBEAEHWE YENOo-
BEKOM 4YXKAbIX NPMPOAE BMAOB dHEPrun
M cy6cTaHumMii, HO M ecTecTBeHHble dak-
TOpbl, NPMBOAALLME K 3HAYMTENbHbLIM OT-
KNOHEHMSM XapPaKTEPUCTUK MPUPOARHOH
cpelnpbl, 34€Cb Mbl KOCHY/IMCb KOCBEHHbIX
3¢pekToB 3arpa3HeHni. B pansbHedwem
npeanonaraeTcs PaccMoTpeTh Henocpes-
CTBEHHblE BO3[l€MCTBMS PAa3AMYHBLIX 3a-
rps3HEHUM HA Yenoseka.
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. K.BEAUYKO

YesmoBeKk ¥ KaMeHb

O gem TOBOPHT Ha3BaHHE I0OBEJHPHOIo KaMH:A

Mapapokc coBpeMeHHOM KMU3HM: HOBbIE
OTKpbLITHA, M306peTernns Bpoae 6bi 060-
rawaloT ee, cCHabKaloT HOBbLIMM BELLAMKU
M NOHATMAMM, M B TO e Bpems Hawa
#M3Hb GeiHeeT — u3 Hee yXOAUT CMMBO-
NUKa, NPUTYNNAETCs MMUBOE, KPacouyHoe
ee socnpusathe, obpa3ssl pacnapatotcs
B KONOHKku uudp... Kak myapo nogmertnn
M. B. JlomoHOCOB, «...BCE BCTpeualowme-
€S B NPMPOAE M3MEHEHWUR| NPOUCXOANT
TaK, 4TO ecnm K uyemy-nubo Heuto npu-
6aBuTb, TO 3TO OTHUMAETCR Yy 4Ero-To
apyroro». Kyna e yxoamr «ortHsswas-
ca» cumeonukal! OHa He pactsopsercs B
803/yXe, KaK AblM, HO NEPexXoaMT B Ha-
we noAco3HaHME, U 3TO He TaK YX XOpo-
wo. Hap noaco3HaHMem Mbl NoKa He
BNACTHLI, OHO KaK pacKaneHHas marma
npopsisaeTtcs B 06nacTb OCO3HAHHOrO
BHE3anHOo, BONHYIOLLE, a8 MHOTAA M CTpall-
HO. 3anymbiBanuce nu Bbl Korpa-Hubyas
Haj CBOMM MMEHEM, YTO OHO O3HauvaeT,
KakoBa ero cumsonuka! Actponoru nep-
BbIMM OOPATMAM BHMMAHME HA HEKYIO
CBS3b MEM(Y HA3BAHMEM M MPEAMETOM,
K KOTOPOMY OHO OTHOCuTCs. Bnepsbie
BHATHO copmMynuposan 310 Habnwope-
HME aBTOP BOCBLMUTOMHOIO PYKOBOACTBA
no actponorun pumckni cdmnocod bos-
uun (okono 480—525). [flasaite pac-
CMOTPMM Napy CAy4YaiHbiX Ha nNepBbiA
s3rnspn ¢pakros. Ha 3anage Ascrpanuu 8
coTHe KunomeTpos ot nopta [lapsuH
BO3HuKaeT nocenok Knmbepnn, HassaH-
HbIM MPOCTO TaK, B 4e€CTb 3HAMEHMTOro
aPUKAHCKOro  UeHTpa  anma3opnobsi-
um — 06 anmasax torpa s AscTpanum
1 He aymanu. U Bot 8 70-x rogax XX sexa
OKONO 3TOro NOCENKa OTKPbLIBAOTCA an-
Ma3Hble MECTOPOKAEHUS, Na TaKkne Kpyn-
Hble, YTO HblHEe ABCTPANMA MOXET BOWTH
B NEPBYlO AeCATKY cTpaH, AobbiBaowmx
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Yro B umenn tebe moem?

OHO Ha NaMATHOM NMCTKe
OcTtasut mepTsbin cnes, NoAo6HbIA
Y3opy Haanucu HaarpobHon

Ha HenoHsaTHOM f3bike.

A. C. MNMywkun. 1830 r.

anmasbl. [lpyros «cnyuaiHbiii» npumep.
Xunoro or poxpaenns, 6onesHeHHOro
ManbuMKa Ha3sblBAlOT ANEKCAHAPOM, UTO
O3HA4aeT «MYIKECTBEHHbIH MOMOLLHMUK,
3awmTHMk nopenn. tOHowa nocrtynaer
Ha BoeHHyto cnywby, sakanser cebs u
CTAHOBMTCA 3HAMEHMTLIM MONKOBOALEM
A. B. Cysoposbim. B 3tom cnyuae snus-
HWE MMEHW NOHATHO. Monopoe nokone-
HME TOFO BpPEMEHW BOCMMTBLIBANOCH Ha
«Kusneonucannax» Mnyrapxa, u TeHs Be-
mkoro Anekcanapa MakeaoHCKOTro pesi-
na Hap CO3HaHMeM Manbumka. BHyk ero,
TOXe ANeKCaHAp, POAMBLUMMACS YIKe no-
Cne cmepTv Aefld, — reHepan-afbloTanT,
MHCNEKTOp BCEM pPYCCKOW nexotsl B
1866—1882 ropax. 3paecs yxe ums aepa
Beno uenoseka snepep. Hcratn, cra-
PHMHHBINA PycCKui 0Bbiuai Ha3bIBaTL AeTed
8 yecTb geAyuwek u 6abywek nmeer noa
coboin npakTuueckyto ocHosy: pebeHok
nonyyaer Mms nNpepka, AOCTOWHO MPO-
JMBLUIErO CBOIO MM3Hb, YTO M HAa BHyKa
HaknaabisaeT HernacHoe obszatenbcrso
He NoCpamuTb 4ecTb poaa.

Takum o6pasom, 3HaHue Npoucxomae-
HMS HA3BaHMA Ballero IOBENMPHOro Kam-
HA MMeeT He TONbKO MO3HaBaTeNbHYo
LEHHOCTb, HO NMOMOXKET Bam nyuuwle no-
HATb €ro, TecHee BOMTM C HMM B KOH-
TaKr.

Hassanns 10BENMPHLIX KaMHEN MOMHO
pa3bute Ha Tpu rpynnei. Haubonee ppes-
HS% M3 HUX CBA3AHA C MMMDAMMU U NEreH-
Aamn. B HaszeaHuax gpyrom rpynnel oT-
pameHo Kakoe-nMbO CBOMCTBO KaMHA.
3a4acTyo NPOUCXOKAEHUE ITUX HA3BAHUA
He MeHee ApeBHee, YeM B NepBOW rpyn-

* UnTepecylouwmecs 3HaueHMem CBoero
MMEHM MOTYT HanTh ero B kuure A. B. Cyne-
paHckon «Kak Bac 30ByT!», BhigEepiKaBwen
c 1964 rona HeCKONLKO M3QaHMM.



ne. M HakoHeW, mHOrMe KamHW nonyum-
NU CMTYauMOHHOE Ha3BaHWe — MO MecCTy
OTKPLITHS, B YECTb €ro OTKPLIBATENS MAM
Kakoro-HubyAb NONyNAPHOro B 3TO BpeMs
AesTens; MHOTrAa — AN yBEKOBEYEHUS
Hekoro cobeitusa. [Mpumepom moxer
CNYXXWUTb aBaHTIOPMH, OT MTANbAHCKOro
«aBBEeHType» — Cny4ald — B 4eCTb Cny-
HYaWHOrO CHMHTE3a KPACMBOM MMMUTALMK
KaMHS, KOraa MegHble OMMAKK MO Hepo-
CMOTPY NOManu B COCy /A, C pacnnaBneHHbIm
CTEKNOM Ha CTeknosapHe B MypaHo 6nu3
Beneumnn. Cnyuaercs, uro, kasanoch 6bi,
ACHOE Ha3BaHue MOoXeT BBeCTH B 3abnyix«-
Aenne. Tak, nonynspHein B Poccun 8
XIX Beke IKenTo-zeneHuiit NYWKUHMT,
PYCCKas PAa3HOBMAHOCTL MNPO3PAYHOro
3MMAOTA, HA3BAH He B 4YeCTb BEJIMKOro
nosta, a B yecte M. H. Mycuna-Nywkn-
Ha, BUAHOTrO JesTens ropHoro pnena B
Poccum. B HekoTopbix cnywasx npowc-
XOXAEHME Ha3BaHMA CTONb fApeBHee,
UTO YCTAQHOBMThL, OTKYAA OHO B3SNOCh M
UTO O3HauaeT, He ypaercs. IJTO OTHO-
CMTCS K M3ymMpyay, Suwime.

[oBonbHO CNOXKHA 3TMMONOrMs Ha3Bsa-
HUR ANMa3a, KOTOPLIA HA APYrUX A3biKAX
Ha3bIBAETCA AMAMAHTOM, AAAMAHTOM, a
orpaHeHHbin — 6punnuantom. Kak npeg-
nonararoT, HasBaHMe «anmas» MNpPOoOMCXo-
AuT oT apabckoro «an-mac» — «reBep-
Aenwmmn. Fpekn HasbiBanu ero agamam-
TOM, OT «aflamMac» — «HECOKPYLIMMBIN,
HeusmeHsembii». B apeBHocTn 3TH onpe-
AeneHns Kacanucb He TONLKO TBEPAO-
CTH, HO M APYrMX Kauyecrs, anmasy He
ceoncTBeHHbIX. Jlykpeumurt u  Maunun
YTBEPKAANM, UTO aNMa3 He ropMT B OFHe,
He PpacKaneiBaeTCR NOA yAApPamu MOnNo-
Ta. «Mcnbitanue, — nuwet ManHun, —
NPOM3BOAMTCA HA HAKOBanbHe: Ha Hee
KNaayT afamaHT M yAapsioT MONOTOM.
Toraa oka3sbiBaercs, YUTO 8[aMaHT oTTan-
KWBAeT MONOT, MEXAY TeM KaK OT yaapos
HaKOBaNbHA HepeaKo Tpeckaetca». Mbi
Teneps XOPOWO 3HAEM, 4YTO anmas —
YUCTBIX Yrnepos M MPEKPacHO ropuT.
O6 «mcuesHoBEeHHM» anmasa nop enmsa-
HUEM CMIILHOTO HarpeBa MMM NPU AenCT-
BUMM CHOKYCHPOBAHHBIX CONMHEUHbIX Ny4en
coobwmnu Bnepssie P. Boins u Kocb-
ma |1, Benukni KHa3b TockaHckui 8
90-x ropax XVI| seka. «Mo-HacToswemy»
COMrAM TMPEKPAaCHbIM anmas, NoXepTso-
BaHHbLIM AN HAYKM M3BECTHLIM (DPaH-
uy3sckum noburenem Foadpya-ae-Bunsb-

eraHe3aom, 26 urona 1771 ropa xumukm
Aapcs, Pyanne u Maka. MHutepecHo,
4YTO CNOBO «afamMac» BO3POAMANOCH B Ha-
3BaHMM AaNamMaHTaHa — yrnesofopona
CioHis, noctpoeHHoro no rtuny anmasa
u HeobbiuHo TepmoctabunbHoro (Ao
660°C) ans opraHMuYeckoro CoeamnHeHus.
Ero npou3soaHoe — pemanTaguH Bpa-
44 HasHauatloT npu rpunne. Esponen-
cKas opMa Ha3BaAHMA «afaMaHT» —
«AMAMaHT» PacNpOCTPaHeHa B HA3BaHWAX
ANMAa30HOCHLIX MECTHOCTeNn: B ApreHrtu-
He — peka u ropoa [fluamant, B bpa3su-
nvm — nnato [inamantuna. Cnoso «6pun-
NMaHT» MNPOUCXOAMT OT (PPaHLLy3CKOro
«BpunbaH» — BnecTawmMiA, CBEPKAIOLWMI.

Mpoucxoxaenme HazsaHus BupIO3bl Be-
[eTcs OT ee cumsOnMkM. B Mycynbman-
CKMX CTPAHaX OHA CYMTANACh KAMHEM MOo-
6eabl, 0AHO TONLKO NULE3PEHUE KOTOPO-
ro nNpupasHuBanoch k urexwnio Kopaua.
Ortciona nepcuackoe  NPoucxoXaeHue
3Toro cnosa: «geposa» — nobepa,
«nmupy3» — nobeautens. Nlerenpa yreep-
AAET, UTO Ha3BaHME NPOU3OWNO OT ume-
Hu uaps Pupysa (Mepo3a), npu kKoTopom
6binM OTKPLITHI NepBbie pyAHUKM Gupto-
3bl. Bo mHOrMx s3bikax 6uprosa Hasbi-
BAETCR «TYPKYy3», MAM «THOPKYy3», — OT
paHLU. «TypeuKui», NOCKONbKY 8 ApeB-
Hoctn 6upro3a wna s Espony ua lep-
cun uepes Typumto. MpoucxompeHue Ha-
3saHua canupa, unu capmpa, Tepsercs
8 BeKkax. BoamoixHo, oHo npoucxogut ot
rpeyecKoro «cangenpoc» — TaK Hasbi-
BaNca ronyboM KameHb, MNO-BHAMMOMY,
nasypwur. lMpoussoasT 370 Ha3BaHue u OT
BABMNOHCKOTrO «CMNPY» — LApanarowmin
(33 TBepAOCTb 3TOro KamHs).

Hassanne «amerncrs, no-rpevecku
«HE MbAHBINY, CBA3AHO C MAarMYECKMM
CBOWCTBOM 3TOFO KAaMHA NPEAOXPAHATH
OT ONbSHEHMUS.

KamHu, BHewHe MNOXOMKME Ha KYCOUKM
Aepesa, a nocne o6pabotkm — Ha rnasa
IMBBIX CYW,ECTB, TaK M Ha3bIBAOTCA «rAa-
3aMHM» [KOWAYBMM, THMIPOBLIM, COKOMNM-
HbIM). Ecnu noaxoauTts CcTporo, To «Ko-
Waumii rnas» — 310 He kakon-nubo onpe-
DeneHHbI KameHb, a cneuuduueckui
cseToBOM 3P PeKT, POPMUPYEMbIH BHMO-
YeHUsIMKU BONOKOH acbecta unu pyTtuna,
HANMUMEM NONbLIX KaHANOB M APYrMMK
CTPYKTYPHbIMMK ocobeHHocTamHu. DpderT
«KOWAYBEro FNAa3a» NPOABANETCH B HKen-
ToBato-3eneHom xpuaobepunne, 8 pybu-
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Hax, candgupax, TypmanuHax, anaTturax,
ksapuax. OueHb pepgko BcTpeuaercs
ANeKCaHAPUTOBLIM «KOWaumMMk rnasn». Tak
4TO KOrpga Mbl uutaem B bubnuu (so
BTOPOM KHure Mouceeson), uYTO rke3n
AapoHa (crapwero 6pata Mouces) Buin
YKPAlWeH «KOLWa4Ybum rnazom» € sbirpa-
BMPOBAHHLIMKU HA Hem umeHamu 12 ko-
neH WM3pauns, — COBEPLUIEHHO HEeBO3-
MOXHO CKa3aTb, O KAKOM KaMHe uaer
peus.

Hekortopbie M3 uHTepecHbIX HasBaHuiM
OBEMPHLIX KamHen 0653aHbl CXOACTBOM
MU BHYTPEHHUM pPOACTBOM (peanbKbim
“nu  BooBpamaemsiM) C  pacTeHueMm.
Cuuraercs, 4TO FMALMHT Ha3BaH NO OA-
HOMMEHHOMY UBETKY M3 CeMEeWCTBa Nu-
NerHbIX — 3@ €ro XapaKTepPHbI# KPACHbLIMA
usetr. B porpeueckon mudonorun na-
umHT (Mmakunt, Uakunt, Muakund) — 6o-
KecTBo pacTutenbHocTu. B rpeueckux mu-
dax 310 nobumen, AnonnoHa, npekpac-
HbiM OHOWaA, KoToporo nonwbun 6or
setpos 3edup, npupesHosan k Anonno-
HY, ¥ Korpa tot obyuan luaumHTa Mme-
TaHMIO AUCKa, Hanpasun GpowenHbii 60-
rom auck 8 ronosy [uauunrta; obunsHo
Bpbi3HyNa KpoBb, M3 KOTOPOM M BLIPOC
usetok — ruauunt. ObpalweHue k ma-
TMYECKMM CBOWMCTBAM KaMHS FMALMHTA,
@ UMEHHO K NPUMUCbIBAEMOMY €My CBOW-
CTey NPefoXpaHsATb OT 3auatus, HABO-
AUT HA MbICNb, YTO MUPMUUECKas OCHOBa
NpoMCXoMaeHns ero Hassawus bBonee
npasponofobHa, yem «usetounas». MNpo-
MCXoXAeHMe Ha3BaHus rpaHaTa oT nnopa
cooTBETCTBYIOUIErO Aepesa, 3epHa («rpa-
HYNbI») KOTOPOrO OH HaNoOMMHaeT, no-
suaumomy, Beccnopro. Takke He BbibI-
BAeT COMHEHMA MNPOUCXOKAEHME Ha3Ba-
HUS rPOCCYNAPa, CBETNO-3€NEeHOro no-
AENOYHOTO KaMHS, OT NAaTUHCKOro Hassa-
HWUS KPBLDKOBHMKA, NNOALI KOTOPOro 3TOT
KameHb HaNnoOMMHAET No (opMe M UBeTy.

B 3aknioueHue nepeuncnum rosenup-
HbI€ KaMHU MIONS HAa KAXKAbIA AEeHb POX-
A€HMS NO CNMCKY nonbckon rasets «Ky-

peep nonckm»: 1 — arar, 2 — onan,
nasypur, 3 — aksamapmn, 4 — n3ympya,
5 — manaxut, 6 — Tonas, 7 — sHTaps,
8 — ropHein xpyctans, 9 — cancmup,
10 — rpanar, 11 — pybun, 12 — xanue-
foH, 13 — candup, 14 — cepneHTtuH,

15 — omHmkc, ¢pnyoput, 16 — Typmanun,
17 — umtpun, 18 — anekcanppur, 19 —
uupkoH, 20 — amazoHuT, cchanepur,
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21 — ropHbt xpyctans, 22 — arar,
23 — manaxut, 24 — rpaHart, 25 — xpu-
3onmt, 26 — pybun, 27 — amertmcr,
28 — umutpmH, 29 — 6uprosa, 30 — sw-
ma, 31 — snTaps.

3oaMaKanbHbie KaMHM MIONS

B uone Connue npoxoaut stopyio
n TpeTtbio pekansl Paka m nepsyo peka-
Ay Jlbsa.

Bropas pgexaga Paka (2—11 wuions)
POpMMPYET CNONHLIA, NPOTUBOPEUMBLIN
XapaKkTep — C paHHMM PasBUTHEM yMma
M 06pa3HbIM  MbILUNEHUEM, KOH(NMK-
Tylowmumn apyr ¢ apyrom. Haunyuwwuin
CNocob CHATMR BHYTPEHHEro Hanpse-
HuS — Bbixon B TBopuyectso. Y Paka
BTOPOW AeKafbl aKTUBHAS AESTeNbHOCTbL
MOJKET CMEHSATLCH NEPUOAAMHU OTKPOBEH-
HOU neHu. B uenom 3to senukopywHsie,
weapsie NOAM, He nacylowue nepens
TPYAHOCTSMM M BCEraa roToeble NOMOUL
6nuHemy. OHu TArOTEIOT K MHOrouMC-
NeHHOM cembe W, co3pfas ee, BeayT
KaK HaCcTOSWYIO KOMMYHY. [lenbru pns
HUX — He uens, a cpeacrso. Haumenee
6naronpusTHbIA Nepuos roga ANs 3TOro
ncuxotuna 1—15 mapra. lMocrosHHas
Pa3ABOEHHOCTL 3TOW AeKadbli Aana MUPY
TaKMe OpPMIMHaNbHbLIE TaNaHThli, KaK NMca-
Tene ®. Kadka, xypomnuk M. Llaran,
aktpuca [wmuna Nlonnobpupiupa, penu-
ruo3Hbin pepopmatop H. Kanbsumu, du-
suk . Kanuua, nokoputennHuua nbpa
Mapnsa Ucakosa.

Pakam BTopoi aekaabi nokasaH kameHs
FAPMOHMU — aMETUCT, NMPMHOCALUMN CUa-
CTbe 6ECKOPBLICTHBIM W CaMOOTBEPIKEH-
Hbim mopsm. Tem, KTo B3sn Ha npuuen
BLICOKYIO Liens, NOAOHAET onan, noaAep-
JKMBAIOWMI TanaHTbl Bnagenbua, Kak Obi
NOANUTLIBAR €ro TOKOM BbICOKOrO Ha-
npsbkerns. Xopow Takke usympyn (cm.
Ne 5 6powtopbl 310 cepum), HOCHTB
KOTOPLIM pekomeHayeTcs B cepebpaHom
KONblUe Ha MH3UHLE NEBOW PYKM.

Tpertsn gexkapa Paka (12—22 uong) —
3TO ropAbii  XapaKTep, BCTPeYaloWwmn
NPeBpaTHOCTH CyAbbbI MyXKEeCTBEHHO W
TBEPAO, HE MPOCA HM y KOFrO NOMOLLM.
TpyaHo BCTynaet 8 ApyiKeckue OTHOLWe-
Hus. Jliogm 3toro tMna — meuTatens-
Hele 6eCrnoKoiiHble HaTypbl, NPOM3BOAS-
wre obmaHumBOe BneuaTneHWE MSACKOC-
™. OHu HapeneHbl cBoeobpasmbim run-



tOBenupPHLIA KameHb

Mpouncxompenue HasBaHus

Arar
A3ypur
AKBamapuH
AnbMmaHouH
Anatur

Bepunn
Farar
Fennotpon

Femartur
TopHbl xpycTans

Haneur
Hemuyr
Kap6yHkyn
Kaphreon
Kopyna
Nasynur
JNasypur
Nanuc
MopuoH
Hedpur

O6cuamnan

Onusun
OHnukc
Onan
Mupon
Py6un

Cap noxukc
Ceppnonnk
CepneHTtuH

Tonas
Typmanuu
M®uanur
XanuenoH

Xpu3zobepunn
Xpusonur
Xpu3onpa3s
LinpkoH
Yapour
SnupoT
Antapsb

Ot peku Axatec Ha Cuuunuu (Bo3moxHO, cospemeHHas Kapabu)
Mepc. «cuHmninn

JNlar. «mopckas Bopa»

Ot Anabanpa (Manas A3us) — MecTO HaxoAku

Tpeu. «obmann. Ero roBenupHbie pasHOBMAHOCTM 4acTo nyTanu
C APYrMMM KaMHAMN

lpeu. «6epunnocn — noboi 3eneHbiit muHepan

Ot peku laran (Manas A3sus) — pgpesHeinwme Konu

Ipeu. «ConHue» u «NOBOPOT» — 38 KPACHBIA LBET, NOABAMIO-
UWMMCS NPKU NOrPYEHUU B BOAY HA CONIHEUHOM CBETY

peu. «kpoBaBO-KPACHbIA»

Ipeu. «kpucrannoc» — nepn. flo X!l seka cumranoce, uto 370
OKaMeHesWnn nep

Mcn. «6okn. Cuutanocs, 4To OH nineunsaer Gonu 8 Goky
MpeAnonoXuTEeNbHO OT €ro KMTAMCKOrO HAa3BaHMS «4IKEHb-AXY»
JNar. «yronek» 3a SpKMW KPACHbIX useTt

Jlar. «msco» 3a user

CaHcKkpuT. «KypysuHgan — pybun (?)

Apab. «a3zyn» — Hebo, cunesa

Nepc. «cuHninn

Jlat. «kameHb»

Jlat. «CcMepTb» MM rpey. «MOPUCCO» — YEPHUTH

JNat. «nouka» — 3a BHelWwHee CXOACTBO M MarMyeckoe CBOWCTBO
spavyesatb 6onesHu nouek

Mo umenn pumnsnuna O6cuana, Bnepsbie NPUBE3LIErO KaMeHb
13 puonum

Mo onuskoso-3eneHomy useTy

Ipey. «HOroTb» — MO BHEWHEMY cxoacTBy
CaHckpuTt. «6naropoaHbii KaMeHb» — «ynana»
[pey. «OrHeHHuI» — no uBeTy

Nar. «kpacHbism
CnamsaHune «capf» M «OHUKC»
Pycck. «noxoxuit Ha cepaue», BO3MOXHO, «CAPAONUK» OT «capa»

Nar. «ameenofobHbINN — 33 BMA NOBEPXHOCTH, HANOMMUHAKOLLEN
3MEMHYIO KOMY
Ot rpeu. «TonasmoH» — «uckaTe» — octpos B KpacHom mope,

HacCTO 3aKPbITbIX TYMAHOM

CuHranesck. «Typmanu» — «npuTarusalowmuin nenen» (repmo-
M Nbe30dNeKTPUUYECKME CBOWCTBA)

Mo Mmecty nonyuyenus — Muamueckomy unctutyty AH CCCP
(PUAH) — 8 cepeamnne 60-x ropos

Or ppesHero Hassauns Xanuepnow (Kanuepow) r. ButuHbu no
nobepexsio MpamopHoro mops

fpeu. «3onoTncTuin Gepunn», o1 «xpuaoc» — 3onovo

peuy. «30n0TOM KaMeHb»

peu. «30n0TO» U «NyKOBO-3€NEHBINN

Apab. «UMPKYyH» — 30N0TOUBETHbLIN

Ot p. Yapa (AnpaH, AKyTus) — no mecty Haxopku

I'peu. «npupaujeHme» — 3a popmy KpPUCTannos

Jutosck. «ruHTapac» — «3awmra or 6onesnen» — no neudebHbIM
CBOMCTBAM
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HOTU3MPYIOUIMM OYaPOBAHMEM, CHMNbHee
BCEro npossnslowmMmca 8o B3rnspe. O
NPUTATUBAET MHOMMX NtOAEN HACTONLKO,
uto notom um Tpebytotcs yeunus, utobet
ocsoboanThCS OT 4ap M BOCCTAHOBMTHL
CBOIO MHAMBMAYyanbHOCTL. Poauswmecs
B8 Tpetben paekagne Pakm ortHocuTensHo
nerko 3apabarbiBatOT AEHBIMM M TPATAT MX
c roppon HebpexHocTbto. bonbuwoe
3Ha4YEeHUE OHM MPMAAIOT CBOEMY BHELl-
Hemy euay. HeHw\MHBI 3TOro Tuna He-
CKONbLKO Pa3apaXKMTenbHbl, HO CTPacT-
Hbl; B Opake, Kak NPaBMAO, CYACTAUBSI,
M B KapThl MM Toe Be3eT. Hanmenee
6naronpuatHeiit nepuos roga ans Paka
Tpetsen pexapabl 20—30 uions. Coepm-
HEHME MEUTATENLHOCTH M MPAKTUYHOCTH
B 3TOM feKaAe NOPOAMNO B MCKyCcTBe
Pembpanara, Kopo u Mogunssuu, 8 nos-
3um — B. Maskosckoro v E. Estywenko,
8 TeXHuKe — aBnakoHcTpykropa O. . Cy-
XOro, B MOAAPHLIX  WCCNEAOBaHMSAX
P. Amynacena u U. . Masypyka, 8 nonm-
ke — J1. b. Kamenesa u A. A, Fpomei-
ko, B cnopte — raHabonuctky Huny
No6osy n rumnactky Codsio Myparosy.

Pakam TpeTben fekagbl cO3By4YeH NyH-
Hblii KaMEeHb, YCMAMBAIOWMIA MHTYULMIO,
8036yKAaIOWMA BOCNOMMUHAHMS, NpuAa-
touwmi Gnaropasymue (cm. N2 3 6powno-
pbi 3toi cepmu). MoaxoasT um TaKke
FOPHLIA XpyCTans u Kowauui rnas (cm.
Ne 5, 6 6powtopsl 310N Cepun).

NMepsas gexapa JvBa (23 wona — 2
aBrycra) npeAcTasnser MHTEANMIeHTHbIN,
Ho BecnokokHbIi xapakTep. JlbBbl Nepsoi

AeKafbl NOABEPIKEHbI NPOTMBOPEUMBLIM
nopeiBam n nerko BpocatoTcs M3 ofHOM
KPaMHOCTM B ApYrytlo, Be3fe Npossnss
TBEPAOCTL U HecrnbaemocTs. OCTPO HyX-
AAIOTCA BO BHMMaHMM M nacke. He uympasi
PUCKY, CKNOHHbI YBNEKaTbCH XMMEpPaMM,
HO K CYacTblO, B MNOCNEAHHUH MOMEHT
6naropasymue ux ocrtanasnusaer. Cno-
COBHbI M Ha MArKOCTb, M Ha OECNOTM3M.
Yacto obnapator nuTepaTypHbIM TanaH-
Tom. 3aboratcs o notomcree u 3abnaro-
BPEMEHHO COCTABASIOT 3aseljaHne. Xen-
WMHLI — BOnesble, yecTontobussie, sHep-
rMuHble, YMelouMe nenuTs cBoto cyasby
cobcrBenHbimu pykamu. Obnaparot npu-
3saHMem Kk BpauebHON pesTenbHOCTH.
Haumeree 6naronpusartHbi nepuos roaa
ans NlbBoB nepson Aekaabl — dheBpans.
Bbixos rny6MHHOMY aBaHTIOPM3MY CBOEW
AyWY HAWNM B NMTEPATypHOM TBOpHYe-
ctee A. [lioma-otey u b. Loy, 8 6uane-
ce — lenpu Dopa, 8 wusum — [leHuc
Jasbigos, B waxmarax — Jliogmuna Py-
AEHKO, B KMHO M teatpe — B. B. Mak-
cumos u H. K. Yepkacos, B cnopre —
meTatenbHuua paucka Tamapa [Jawu-
nosa.

Mepson aekape JlbBa pekomenayetcs
kameHns ConHua — anmas, npusnekato-
WM K BNaAenbLy CHacTbe 1 ycnex B npea-
npusatusx (cm. N2 4/1990 6powtopsl aTon
cepun). MoAXOAAT TakkKe AKTMBU3UPYIO-
wMe tOBENMPHbIe KaMHu — pybun, can-
Mp, AHTapb, «TUrpoBbIH rnas». Paccyau-
TENLHBIM NMPEACTABMTENSM 3TOrO MCHXO-
TMNA He NOBPeaMT CEPAONMK.

Hayuno-nonynsproe uapanue

Auppes CepreeBuu MoHMH,
Opui Anexkcangposuu Linwkos

FMOBAJIbHBIE 3KOJIOTUYECKME
MPOBNEMBI

Tnasnuit oTpacnesoi peaakrop
A. Heno6os

Peaaxrop Jl. MBaneHko

Xyaox. pegaxrop 1. Xpamyos
Xynowuuk A. Actpeuos

Texu. pegaxtop H. Kneuxas
Koppextop E. Answesckas

HB Ne 10662

Cpavo 8 Habop 29.03.90. floanucano Kk nevaru
05.06.90. T1-00207. Mopmar Gymarn 60X84'/,,.
Bymara ans rny6okoi newarw. lapuutypa myp-
HaneHo-py6nenas. Meuatn rny6okan. Ycn. meu. n.
2,80. Ycn. kp.-ort. 6,06. Yu.-uag. n. 3,58. Tupaw
16 902. 3akaz 1078. Llena 20 kon. Msgarenwcrso
«3nannen. 101835, FCM, Mocksa, tlentp, npoesa
Ceposa, a. 4. Ungexc 3axaza 906607,

Opaena Tpygosoro Kpacworo 3wamewn Kanuuun-
ckuit nonurpagpuuyeckun kombuuar locyaapcreen-
Horo komurera CCCP no neuatru. 170024, Kanu-
HuH, np. JleHuna, 5.






