MupoBoil OKeaH M KJIUMAT 3eMJIH

JI.I. Manaxuna, x.e.n., HHUA-IIpupooa

[Motemnenne kiaUMaTa MOXKET BBIUTH H3-TOJ
HaIlleTO KOHTPOJIS TpeXae, YeM MBI OCO3HaeM II0-
CIENCTBUS 3TOTO, YTBEPKIAIOT y4YEeHBIE, H3ydarouiue
MupoBoil  okeaH.

Hoxmanel MeXNpaBUTCIbCTBEHHOW TPYNIBI K-
crepToB mo uaMeHennto kimmara (MI'DUK) obGecme-
YUBAIOT JETANBHBI M aBTOPHUTETHHIN aHAIH3 TOTO, YTO
MBI JEHCTBUTEIBHO 3HA€M OTHOCUTEIHHO MPOAOJIKA-
IOLIErocs HM3MEHEHHsd KiuMaTa W B 4YeM elle ocTa-
€TCA  HEOIPEACICHHOCTh.  BOJBIIMHCTBO  HAYYHOTO
coo0miecTBa COMIACHO € MHEHHEM, 4YTO AaHTPOIOTCH-
HOE H3MEHEHHE KJIMMaTa YyXe HMeeT MECTO, OJHAaKO
€CTh CYLIECTBEHHAs HEOINPEACICEHHOCTh B  OIICHKE
YyBCTBUTEJIBHOCTH KIUMATHYECKOH CHUCTEMBI U BO3-
JNeUCTBUS uenoBeuecTBa Ha 3emito. MOXHO TOJHO-
CTBIO TPHU3HATH, YTO MIO0ATBHOE IMOTEIJICHHE 3a CYEeT
MMApPHUKOBBIX Ta30B YAaCTHYHO CKPBHITO [1].

B Tedenume moOCIETHUX HECKOJBKHX HECATHUIIE-
THIl cpeAW YYEHBIX H MOJHUTHUKOB MPOAOJIKAIOTCA
CIIOpPHl O MpHYMHAX H3MEHeHUs Kiumarta. Ha koport-
KUX BPEMCHHBIX IIKaJlaX, OTPAHUYUBASCH JTaHHBIMH
NMPSIMBIX HHCTPYMEHTAJIbHBIX H3MEpPEHHUH, B OOIb-
MUHCTBE pPa0OT BHENIHEEe BO3ACHCTBHE HA KIUMAaT
CBSI3BIBAIOT C OTKJIMKOM CHCTEMBl «OKE€aH — aTMOC-
¢dbepa» Ha 3T mpomecchl. Bech MexaHHW3M aTMoOC-
(hepHOW UHPKYIALHH, a CIENOBAaTEIbHO U (HOPMHU-
poBaHHS 3EMHOTO KIWMaTa, CaMbIM TECHBIM 00pa-
30M cBsf3aH ¢ MupoBeiM okeaHoMm. Konebanus
TEI103amacoB B JIOOOM M3 MATH OKEaHOB 3eMIu,
W3MCHCHUS HHTCHCHBHOCTH OKCAHCKMX TEUYCHHH,
pa3MepoB IUIOMAAd MOPCKHX JIBJIOB — BCE 3TO He-

n30exHO BieYeT 3a co0oi KpymHOMacmTaOHBIE
U3MEHEHUs TOroAbl MIM M3MEHEHHS B TeX HIHU
WHBIX reorpaduyeckux pernoHax. B cBsa3m ¢ 3TuUM
n3ydyeHHe B3aMMOACHCTBUS OKeaHa M aTMocde-
pPBl — OAHA M3 CaMBIX BAXXHBIX 3a7ad COBPEMEHHOH
METEOPONOTHH.

Koudepenuuss B Boynmepe (CLIA, 1964 r.)
moJBeNa WMTOTH paboT yd4eHBIX Mo o0meil nupky-
nauuu atMocdepbl W JOJITOCPOYHOMY IIPOTHO3Y
moronel [2]. CormacHo wucciaenoBaHusM (yHOA-
MEHTaJIbHAas POJIb OKEaHa BBIPa)XkaeTcsi B TOM, 4YTO
oH (¢opmupyer:

* paJMallMOHHBIA  KJIMMAaT aTMmocdepsl  depes
HCIIapeHHe BOJA M BHIOPOCH sAep KOHAEHCALUU
(conu), mons o6nagHocTH (ansbeno);

* AaMIUTUTYAYy TOJOBOTO XoJa (4Uepe3 ero «Tel-
JIOBYIO MaMATH»);

* JIOKaNbHBIH KJIMMAT B OTACNBHBIX paifoHax
yepe3 TeIuIble TEeYeHHS.

Ha w™exnyHapomgHoil KOH(pEpEeHIHH 10 H3MEHe-
HUI0O Kiaumarta, cocrosBmieiics B JKenese B 1990 r.,
OBbLIO BBICKA3aHO NPEJINOJOXEHHE O Belylled posu
OKeaHa B JOJITOCPOYHOM IIPOTHO3€ TMOrojAbl. JTa
TUNOTe3a Hallla BaXXHOE IOATBEPXKJICHHE B psle
paboT OKeaHONOroB, OTKPHIBMUX J3ddekT dopmu-
pOBaHHS aHOMAlbHBIX TEMIIEPATYPHBIX BO3MYyIIe-
HUH B ToJlle BOJ OKeEaHa.

PaccMoTpuM pons oxeaHa B (GOpPMHUPOBAHUHU
KJIIMaTa 3eMJIM, IIpOaHAJIN3MPOBAB HCCIEIOBAHUS,
MPOBEJCHHBIE YYEHBIMH B pa3HBEIX 30HaX OKeaHa, a
Takke pe3yiabTaTel BceMupHOl KoH(epeHHHH 1O
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W3MEHEHUIO KJIuMaTa, npoxoiuBuied B Mockee ¢
29 ceHtsab6ps mo 3 okTa6ps 2003 r.

B nmocnemnme gmecatwietns ObUI  NIpOBEJEH
pAX UCCIEeNOBaHHH, pe3yNbTaThl KOTOPBIX II03BO-
NS0T CIeNaTh BBIBOJ, YTO B MHpPOBOM OKeaHE HIET
mpouecc MOTEIUIeHUS TIyOWHHBIX BoA. Tak, o TeH-
NEHIUN TOTeIJICHHUs, IPOSBUBIIEHCS B IpOIIeINIee
CTOJIETHE, CBHUJIETEIBCTBYET 0a3a JaHHBIX, BKIIOYa-
omass 5 MIH. TemmeparypHslx mnpo¢uineit [3]. Ho-
Bass MoOJenb, oxBaTbiBamomas rayoumasl 0-3000 ™
(B oTnHYMe OT CTapbiX, B OCHOBHOM OIIEPUPOBAB-
mux ¢ rayowmHamu 0-300 M), mokasbpiBaeT, 4YTO 3a
nocinennue 50 JeT MOCTOSHHBIX 3aMepoB HalOrOna-
eTcsi MeJUICHHOC IIOBBINICHHE CpeJHeH TeMiepa-
Typsl BoAbl MmupoBoro okeaHa. CpenHue 3HAYCHUS
TeMIepaTyp 3a Bechb INepuo] HaOmwoaeHUW cBUIe-
TENBCTBYIOT 00 HMX MOCTENEHHOM pOCTE, COCTaBIIs-
romem 0,47° 3a cToleTHe.

AHoManuu, Ha0mromalomuecs B HacTosIIee
BpeMsi TPOSBIAIOTCS B HM3MEHEHHH TEMIIEpaTypHI,
COJIEHOCTH BOJABl OKE€aHa, TeMepaTypbl BO3IyXa,
rnobaJbHONH OKEaHWYECKOW IUPKYJISIUU BOJ, IUIO-
magun apKTUYECKHX JBJOB.

Temneparypa Boabl CeBepHOH ATIAHTUKU U
BO3IyXa HaJ HEH, a TakkKe COJCHOCTh IMOBEPXHOCT-
HBIX BOJ BbIIIE€ CPEJHUX IMoOKazaTeaed mis Mupo-
BOro oOkeaHa cooTBeTcTBeHHO Ha 5°C, 9°C u 1%o.
CeBepHasi ke 4acTh Tuxoro okeaHa, Hao0OpOT, OT-
IU4aeTcs OTPUIATENBHOH aHOMAaJIHed COJICHOCTH
(-0,5%0) [4].

O6a okeaHa WMeIOT B cpegHux muporax Cesep-
HOTO MOJIymIapusi OJWHAKOBYI HPOTSHKEHHOCTH I10
IIUPOTE, HO CpeNHsAs TeMmIepaTypa Bceil Toimu
Boa Atnantuku Ttemiee Ha 0,3°C. KonTpacT crtano-
BUTCA eme Oojiee SPKHUM, €CIH pPAacCMOTPETh OT-
eIbHO BEPXHHUH TEMIbId W TIyOWHHBIH XOJOJHBIN
CIIOM 3THUX OKEAHOB: CpeIHss TeMIepaTypa IOBep-
xHOCTHBIX BoJ CeBepHoil Artnantuku (16°C) Ha 6°C
HIDKE TeMIepaTypsl BEpPXHEro CJIOs CeBEepHOH ua-
ctu Tuxoro (22°C), B To xe BpeMs TeMmieparypa TIy-
OuHHBIX cioeB CeBepHON ATIAaHTUKH 3HAYHUTEIb-
HO BBIIIE, YeM B ceBepHOil yactu Tuxoro oxeaHna.

Takum o6pa3oMm, B ILeJOM TeIulas M CcoJeHas
CeBepHass ATinaHTHKa Ha MOBEPXHOCTH XOJIOJHEE,
a B TIIyOMHHBIX CIIOSX TeMJjee B CPEeJHEM XOIJOTHOU
U TpecHOW ceBepHOl uactu Tuxoro okeana. OTa
aHOMajus CBs3aHa C CYIIECTBEHHBIM mpeobia-
JaHWeM HCIapeHus HaJx oOocaJKaMH, pa3HUIAa MeEeX-
1y KoTopbIMH cocTaBiageT B CeBepHOH ATinaHTHU-
ke 24 Teic. kM3/rom [4].

CrnexyeT OTMETHTBH, YTO TEIUIOBOE pacUIMpEHHE
MoOpckoi Bonbl, mopsaka 10%, oka3plBaeT BIUSHHUE
Ha CBj3b BOJHOrO ©OajaHca C pa3BHBAIOLINMCS
noremiaeHueM. Ha ¢oHe mocieaHero NPOUCXOIUT
MOCTENEHHOE HapacTaHHe OTPHIATEIHHOTO BOIHO-
ro OamaHca MNpakTHYECKHM BCEX paliOHOB OJieJeHe-
Husg. B memom oOmiee cokpalieHHe OJEJEHEHHS B
HacTosee Bpemsi jpocturaet Oosnee 400 kmP/rox.
C pa3BUTHEM NOTCIUICHUS M aKTHBHU3amueil Tas-
HHUS JEJHUKOB Bce Oonpmie BOAB momagaer B Mu-
poBoii okean. Ceiiuac mnpupameHue ero ooObeMma
cocTaBisgeT okojlo 610 KM?/roa, 4YTO BBI3LIBAET U
MOCTENEHHOE MOBEIIIEHHE YPOBHS.

VYHUKaNbHEIE JaHHBIE O MPONUIOM KJIHMAate
3eMIln TOJy4YeHBI B pe3yibTaTe OypeHus AHTapk-

TUYECKOTO JIEASHOTO WIUTa Ha POCCUHCKON cTaH-
uun Boctok. JlepsHoit kepH agnuHod 3523 M mo-
3BOJINJI BOCCTAaHOBHUTH HCTOPHIO KiIMMara AHTapK-
THABl Ha npoTsbkeHuu 400 ThIC. JeT, Korjaa HepUuoibl
MOTEIUICHUSI CMEHSJINCh NEPUONOM IOXOJOJaHUN
U OTH KOJeOaHHS CONPOBOXAAIHCH H3MEHEHUS-
MH COJIEpXKaHWs IapHHUKOBBIX Tra3oB B atMmocdepe
[5]. Ilpu sTOM OKa3ajloCh, YTO COBPEMEHHOE IOBbI-
[IEHHE COJCp)KaHHUS MApPHUKOBBIX Ta30B B aTMOC-
dbepe He HWMeeT aHaJIOroB Ha MPOTSHKEHUH TOCIe-
naux 400 g;er.

[MonyuyeHHbIE pe3yNbTaThl CBHAETEIBCTBYIOT O
CIIO)KHOH TIpUPOJIE COBPEMEHHBIX HW3MEHEHUH KIIH-
MaTa B MOJISIPHBIX 00JIACTAX, KOTOpBIE HE MOTYT OBITh
00BSCHEHBl OOHUM AaHTPOMOTEHHBIM BO3ACHCTBU-
€M M HYXIATCSI B JaJbHEHIINX HCCIETOBAHUAX.

CuinpHOE TOTEIVIeHHe ApPKTHKH, HaudaBIIeecs
B Hauaje 20-x rr. XX B. ¥ mpoJoJKaBlUIeecs B Te-
YeHHE TOYTH JABYX JCCATHJICTHU, SBIACTCA OJHUM
W3 CaMBIX NpPHUMEYATEIbHBIX KINMATHYECKUX CO-
opiTHii. B Teuenme mnwmka moremiaeHus, ¢ 1930 mo
1940 rr., aHoManus CpeIHEr0JOBOH TeMIeparTy-
ppt nns peruona 60-90°c.m1. Bo3pocia mpumep-
Ho Ha 1,7°C [6]. AHanu3 KJIMMaTH4YECKUX aHOMa-
JIUHA, TpPOBEJEHHBIM COBMECTHO YdeHbIMU ['epma-
Huu, BenukoOputanum, Poccum um Hopserum, mo-
Kazall, 4TO YBEJIHYECHHE TeMIepaTypbl B ApKTHKE
OBLJIO  BBI3BAHO  YCHUIHMBIIMMCS  OKCaHUYECCKHM
BTOKOM B bapeHmeBo Mope, MOpPOXZaeMBIM BeT-
paMu, C CONYTCTBYKIIHM €My OTCTYILUICHHEM
MOpPCKOTO JbAa. BeianumHa BTOKa CBs3aHa C
HHTEHCUBHOCTBIO 3amajJHBIX BEeTpPOB B bapeHie-
BOM Mope. MOXHO TakXe MNpPEeANOT0XUTh HaJHU-
qpue MOJOXHUTEJbHOW 0OpaTHOW CBS3M, MOIIEPIKHU-
BamNIel yCHIIEHHE 3amaJHBIX BETPOB 3a CcUET
OUKIOHUYECKOH  aTMOoCcHepHON  LUPKYIANUH B
pernone bapeHumeBa Mops, KOTOpas BBI3BIBAeT-
Csl CHJIBHBIM IOTOKOM TeIlJIa C ITOBEPXHOCTH HaJ
cBOOOAHBIMH OTO Jbaa oOmactamMu. B mepuon
MoTeIJIeHNuss B ApkTHke B Hadanme XX B., IO JaH-
HBIM HaONIOJEeHUH, NpOCIeKHBAETCsI psIg mono0-
HBIX COOBITHH, BKJIOYas YCUJEHHE 3amaJHBIX BeT-
poB wmexay llnunbepreHoM u caMoil CeBEpHOI
yacThl0o moOepexbss HopBeruu, yMeHbIICHHE TIIO-
mjagd MOPCKOTO JbJa W YCHJIEHUE IHKIOHWUYEC-
KoM nupkynsuuu Haxa bapenueBsiMm Mopem. HH-
TEPEeCHO OTMETHUTh, YTO YCHJIIEHHE 3alajHOro Io-
TOKa B BBICOKHX IIMPOTax B OTOT NEpPUO] HE OBLIO
cBsi3aHo ¢ CeBepo-ATIaHTHYECKHM KoJicOaHHEM
(NAO), kotopoe B 3TOT mepuon ociabio.

BapenueBo Mope cuuTaeTcs OJHHM H3 CaMBIX
LITOPMOBBIX B Mupe. [lo ero akBaTOpHH NPOXOJHUT
rpaHMIla OYCHbh KOHTPACTHBIX BO3QYIIHBIX Macc,
NPOHUKAIIUX cloJa Hu3 3anagHod ATIaHTUKH —
TEeIUTBIX M BJIAXHBIX, a Takxke u3 LleHTpampHON Apk-
THKH — OYEHb XOJOJHBIX U OTHOCHTEIBHO CyXHX. DTO
nenaeT Bce aTmocdepHbie (GpoHTHI Hax bapenie-
BBIM MOpPEM OYCHb AaKTHUBHBIMH, I[UKIOHUYECKYIO
NeSTEeIbHOCTh — BEChbMa WHTEHCUBHOH, ¢ TIyOOKH-
MH OHKJIOHAMH H OOJBIINMHU TpPaANEHTAMHU JaB-
JIEHUs, TMOPOXIAIOMIMMHU CIJIBHBIE BETPHl M BOJIHE-
HHue (BBICOTOHM Oomee 3,5 ™).

BmecTe ¢ TeM BakHBIC OTKDPBITHS IIOJYYCHBI B
pe3yipTaTe  HPOBEICHUS  COBETCKO-aMEPHKAHCKOI
skcreannuu B Mope JlanteBrix CesepHoro Jlemo-
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BUTOTO OKeaHa. B xome »Kcmeaunuu ydeHbIe H3
Hay4YHO-HCCIIEI0BATEIHCKOTO  HMHCTHUTYTa  ApPKTHKH
u AHTapkTuku BMecTe ¢ koyuteramu u3 CIIA u
Kanangsl cpenmanm psii OTKPBITHH, ITO3BOJISIOIIUX IIO-
HOBOMY OIEHUTHh IpeXHHE IaHHBIE 00 3TOM pailioHe
apKTHYecKOoTo OacceliHa M €ro BIHMSHUM Ha KIHU-
MaT IJIAaHETHI.

BrIsicHMIIOCH, 4YTO B BBICOKOIIMPOTHOH YacTH
Mopst JlanTeBBIX CYIIECTBYIOT MOIIHBIE TIyOWHHBIE
TEUEHHs CO CKOpocThio n0 10 cM B CekyHAy, CHO-
coOHBIE TepeMemaTh OTPOMHBIE MacChl XOJIOAHOH
BOJBI, CYIIECTBEHHO BIHUSIOIIME Ha MPOIECC JbAO-
oO0pa3oBaHUA.

AKycTHYeCcKass TEPMOMETPHS U HCCICIOBAHUS
TEMIIEpaTyphl, OCHOBAaHHBIE HAa TPAZUIUOHHBIX Me-
TOAMKAX, MOKAa3bIBAIOT, YTO CIIOH ATIAHTUYECKUX BOJ
B CeBepHom JlemoButom okeane (200-700 m) mpo-
rpesaica npumepHo Ha 0,2°C k mawany 90-x rr. [7].

W3menunBocTh TemmepaTypsl B ApkTuke B XX B.
CONpOBOXIAnach  OONBIIMMH  H3MEHEHHSIMH B
pacmpocTpaHEHHH MOPCKOTo JbJa. 3a MOCIeJHHE
25 ner ero miomanb B ApKTHKE YMEHBIINJIAch Ha
0,7 mmH. KM2,

W3BecTHO, YTO MEXIOJOBHIE H3MEHEHHS JIeJo-
BUTOCTH TOJSAPHEIX MOpPEH 3HAYUTEIBHO MEHSIOT
MOTOKM JHEPTHMH W BIaru B atMmocdepy u, cieno-
BAaTEJbHO, BBI3BIBAIOT €€ KpPyHHOMAaclTaOHYI pe-
aknuio. l3MeHeHMe IUIOMAAM MOJSIPHBIX  JIBJOB
CYIIECTBEHHO BIHSET Ha TeMIepaTypy BO3AyXa B
ApKTHKE, W 3TO OTYETIHUBO IPOSBISETCS IPU aHa-
IU3e  OTHOCHTENBHOTO TOBBINIEHHUS  CPEIHETOIO-
BOH TeMIepaTypsl HIIKHEro clos aTtMmocdepsl.

Tak, Ha ocTpoBax M NOOEPEKbIX aAPKTUYECKUX
Mopeit Poccum TpakTHYECKH MOBCEMECTHO MOBEI-
manach CpemHss TeMIepaTypa BO3AyXa B BECCH-
Heit mepumon 1961-2001 rr. [8]. OcobenHno 3amer-
HO 9To mortemieHue B OacceifHe Kapckoro Mops,
rae temmneparypa Bo3pocna 3a 40 mer Ha 1,5-3,6°C.
HaGnrogaercss HMHTEHCHBHOE IIOTEINIEHHE B BECCH-
Huii mepumon Ha Taitmeipe (o.[dukcoH, o.Pycckuid,
M.YeatockuH). 3HAYUTENbHOE TMOTEIUICHHE OTMeua-
eTcs W B IOKHBIX paiioHax (r.Tapko-Cane, r.Cane-
xapx). K BOCTOKy TeHAEHIUS NOBBIMIEHHUS TEMIIe-
patypsl ocinabeBaeT W B HEKOTOPHIX pailloHax Me-
HieTcss Ha oOpatHyn (r.Uepckuit). DTo Xe sBIe-
HHE OTMEeYaeTcs M Ha HEKOTOPBIX CTaHIUAX 3amaj-
Hoit UykoTku (r.AmOapuuk, r.IleBexk).

IIpn aHanm3e maHHBIX 3a OTAEJNBbHBIE TOABI XO-
pOIIO 3aMEeTHO, YTO KJIMMAaT 3amaJHOil M BOCTOYHOM
ApPKTHKH CYIIECTBEHHO pasindaicsi. Tak, B KOHIE
60-x Trr. B 3amagHOM CEKTOpe OBIIM aHOMaJlbHO
XOJIOJHBIE T'OJBI, B BOCTOYHOM — HaoOOpOT, TEIUIbIE.
I[IpuumHa Takux KoJeOaHHH TeMIepaTypsl BHAWT-
Cc1 B HM3MEHCHHSAX IJI00aNbHONH NHUPKYJISIIUH aTMOC-
¢eper. Ecam ke mpoaHamM3MpoBaTh BECh MAacCHUB
JAaHHBIX C Hayajga HaOIIOJEeHHMH, TO UYETKO Mpocie-
J)KUBAeTCs HUHTEHCHBHOE morermieHue B 1940-x rr.
OTO NOATBEpPXKJAeT HAIWYHE IUKJIMYHOCTH KIUMa-
TUYECKUX M3MeHeHuu [8].

I[IpyHuMas BO BHHMMaHUE TaKXe MEPUIHMAHHBIN
NMEepEeHoC TeIla M pPe3ylnbTaThl, IMOIYyYECHHBIE CIYT-
HUKOBBIMH METOJaMH, YCTaHOBJEHO, YTO TEIUIO B
OKeaHe IIepEeHOCHUTCS C He MeHbIOIeH HWHTEHCHUBHO-
CTBIO, YeM B aTrMmocdepe, a 3HAYUT, HEIb3s UTHOPHU-
poBaTh poib BOOHOW 000y09kH 3emMaun Tpu  Gop-

MHpPOBaHHH KiIuMaTta. B CBA3M ¢ H3MEHEHHEM B
COBpPEMEHHOH TIJI00aNbHOW OKEaHWYECKOW IMPKYJIS-
OUY MOXHO HPEIIOJOXKHUTh, YTO TEIUIOOOMEH MEXIy
MOBEPXHOCTHBIMH M TJIYOMHHBIMH BOJaMH B Oynmy-
oIeM MOXET Cepbhe3HO YCKOpHUThes [4].

IIpy TakoM moOAX0J€ BO3HMKAeT BOIPOC: Kakoi
MEXaHM3M Ha 3emile YNpaBiseT Iepepacnpenene-
HUEM TeIljia, a 3Ha4uT, U HM3MEHYMBOCTHIO KiHMMara?

OTrmerum, uTO MJIOTHOCTH Boabl B 800 pa3s
OonplIe TUIOTHOCTH BO3JyXa, a YyAelbHas TEMJo-
eMKOCTh — B 4 pasa. Jlerko moxcyurarh, 4TO TEH-
jJjo3amac BCEro JHIIb 3-METPOBOrO CJI0s OKeaHa
paBeH TEIIOeMKOCTH Bceil armocdepsl. OTHoOCH-
TeIBHO Majble TeIro3amackl atrMmocgeps o0yc-
JMaBIMBAIOT W MEHBIIYIO €€ CHOCOOHOCTH coXpa-
HATh HEU3MEHHBIM COCTOSHHE, T.¢. OOJBIIYIO H3-
MEHYMBOCTh BO BpPEMEHHM €€ OCHOBHBIX XapakTe-
PHUCTHK WIH, APYTHMH CIOBaMH, OOJBIIYI0 HeECTa-
OounpHOCTh. MHepmus B pa3BUTUH TPOLECCOB B
BOJaxXx OKeaHa B JECATKH pa3 Ooxbmias, dYeM B
Bo3ayxe armocdepsl. COOTBETCTBEHHO U BIHUS-
HHe aTtMocdepbl Ha COCTOSIHME BOJABI B OKeaHaxX
MEHEe YCTOMYUBO H MEHEE 3HAaYUTEIbHO, YEM
BIHMSHHE OKeaHa Ha COCTOsiHHME aTMmocgepsl. Pe-
allbHOE 3HAaYeHHE HUMEIT HW3MEHEHHUs TeMmIepa-
Typel BOJABl Ha MOBEPXHOCTH OKEaHAa Ha JeCsATHIC
JIoJM  rpanyca.

IIpuBeneHHBIE BHINIE AaHOMAIWHM OKeaHa OJIHO-
3HaYHO TMPHUBOASAT K BBHIBOJAY O CYIIECTBOBAaHUH
MeKOoKeaHckoro obOmena cBoiictBamu [4]. C Cesep-
HOW ATtmaHTuku, mo MHeHHi0 A.CokoBa, M HadyuHa-
eTcs eIWHBIA TIo0aNbHBIA TpoIecC MEXOKeaHC-
KOW IUPKYJSLHH BOJ|, KOTOPBIH CBS3BIBAET BOEIH-
HO TOJOXHUTEIbHBIC AaHOMAallMH COJAECPXKAHUS Tell-
Jla U COJNM B OTOM pPETHOHE M OTpHIATENbHBIE — B
ceBepHOM uactu Tuxoro okeasa.

HNrak, MeXOKeaHCKHUW OOMEH CBOHCTBAMH MO-
JKET SBIATHCS ABHKYIIMM MEXaHHM3MOM KoJieOaHHi
KIIimMara.

B mOBepXHOCTHBIX CIOSX HIOET MOTOK Temia Hu
npecHol Boabl u3 Tuxoro u HWHAMNACKOrO OKeaHOB
B ATIIaHTHYECKHH, a B TIIyOMHAaX — IOTOK COJEHBIX
BOJA M3 ATIIaHTHYECKOro okeaHa B WHauiickuii u
Tuxnii. IlepBeie pabGoOTH, CBsA3aHHBIE C pa3pabor-
KO HAeW MEXOKEaHCKOTO oO0MeHa CBOWCTBaMHU
UId TI00aJbHOTO OKEAaHCKOTO KOHBelepa, HCXOIu-
IW W3 TPUHLOHNA JBYCIOHHON WHMPKYJISIIUU BOX
Muposoro okxeaHa. B xoae mocinenHux wuccienoBa-
HUH OBUIO YCTAHOBJEHO, 4YTO MPHU H3YYECHUHU TIIO-
0aTbHOTO MEXOKEaHCKOTO KOHBeiiepa HeoOxonu-
MO YUMTHIBAThb €ro B3aUMOJEHCTBHE C JIOKAJIbHOH
MHOTOCJIOWHONW wnupkynsiuueit CeBepHOWl ATiaHTH-
ku. [lo mHeHuro A.COKOBa, HMEHHO 3TO B3aUMOJCH-
CTBHE TPHUBOJUT K CMEHE PEXUMOB TII00aTbHON
OUPKYISOuN (€€ HM3MEHYHMBOCTH), a 3HAYUT H K
KoJIeOaHUSIM  KJIHMaTa 3eMJIH.

Ha ocnoBe 06ajxaHCOBOW THIPOJUHAMHUYECKOM
Mojenu MepuanaHHoro mnepenoca temna (MIIT) B
OKeaHe TIOJNIy4YeHBl HOBBIE OIIEHKH €Tr0 MEXKI0JOBBIX
anoManuii B CeBepHoll AtiianTtuke 3a mepuoxa 1950—
2002 rr. KoppensuuoHHBIH M CHEKTpaJbHBIH aHa-
U3 pAgoB cpenHemecsyHbix aHomanuit MIIT u wu3-
MeHunBocTH wuHAekca [OxHoro Konebanus (MIOK)
BBISIBAN 3akoHoMepHocTH Bapuanuum MIIT B Cesep-
HOH ATIIaHTHKE W HX CBA3b C Haubolee 3HAYHMBI-
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MH cOOBITHSIMH Oinb-HUHBO 3a wHccinegyeMbplil Tme-
puox [9].

VYcTaHOBIEHO, 4YTO TJaBHBII MaKCUMyM CIHEKT-
panbHO# TwIoTHOCTH Kosiebanmii MIIT, Tak ke Kak u
HIOK, mpuxoautcs Ha mepuox 3,5-4 roma. Xapaktep-
HO, 4TO COOBITHS, 1O CBOEH TNPHUPOAE aHAIOTUYHBIE
Onb-Hunbo B TuXxoM okeaHe, IPOUCXOAAT B ATiaH-
THKe Ha 12-18 MecsmeB mo3)ke, KOrjga BCIEICTBHUE
ociablieHHss TaccaToB TEIUIBIE BOJBl M3 pPETHOHA
MeKCHKAaHCKOTO 3ajlHuBa JABWXKYTCS Ha IOTO-BOCTOK
B BHJAE OJKBaropuanbHOW BONHH KenpBuHa, o00yc-
JaBiauBas HUHTerpaibHoe yMmeHbmeHue MIIT k ce-
Bepy. B o0mem ciydae BO3HUKAIOT IHTEJIbHBIE
(mo 8-12 wMecsimeB) OTpHUIATEIbHBEIC AHOMAJIHH
temioconepxkanust Bojg CeBepHOH  ATIAHTHKH B
YMEpEeHHBIX IIUPOTaxX, YTO B CBOIO OUYEpe]Ib Ompene-
JdeT TNOTOJHbIE AaHOMaJlUM Ha  CEBEpPO-BOCTOKE
CHIA, Kanansl u B cTpaHax EBpomnsl.

Kax wusBectHo, B BbIcOKHX ImupoTax CeBepHOH
ATIaHTHKH TIPOUCXOIHUT TPOILECC ONMyCKAaHUS KO IHY
OXJaXICHHBIX BOJ M JalbHEilIee pacmpocTpaHEHHE
WX B DIIYOMHHBIX CIOSX MO BceMy MUpPOBOMY OKeaHy.
Ha cmeny um, no nosepxHoctd, B CeBepHyro ATiaH-
THKY HPHUXOJAT TEIUIble BOABI M3 HU3KUX MHPOT (Ha-
npumep Teuenne [ompderpum). Takum  obOpazom
dbopMupyeTcst COBpeMEHHas MEKOKeaHCKash KOHBEMH-
epHas JIeHTa, CUCTEeMa OKEaHWYECKUX TEUEHUH.

IIpoananu3upoBaB  XapakTe€pHble  METEOpPOJIOTHU-
YeCKHEe CHUTyallMH U JWHAMHUKy LEHTPOB JAeHCTBHS
atMocepsl Han akBaTopueit CeBepHOH ATIaHTHKA
B MEepHOJAbl BO3HUKHOBEHHS Hambonee 3HAYMMBIX
orpunarenbHeix aHomanuii  MIIT, JI.B.HeuBonomos
clenall BbIBOJ, 4TO BCE Cily4ad MNPOSIBICHUS aHOMAllb-
HO Hu3koro MIIT «mpuBsi3aHB» K THIIOBOMY OOIEMY
CIEHApUI0  Pa3BUTHS  aTMOC(epHOH  IUPKYISIHH
HaJ wucciaexyeMmoil obmacteo. Ha ocHoBe mpoBeneH-
HBIX MCCJIENOBaHMH MpeliaraloTcsi o0IIue pEeKOMEeH-
Jalud 10 COBEpUICHCTBOBAHUIO  METOJOB  JIOJITO-
CPOYHOTO IpOTHO3a moroasl u knuMara CeBepo-Art-
JAaHTUYECKOTO permoHa [9].

B centabpe-oxtsabpe 1993 r. Ha Hay4yHO-Hccie-
nosarenbckoM cyaHe «IIpodeccop MynbpraHoBC-
KUii» OBUI BBINOJHEH OKEaHOTpaUUYeCKUil paspes
no 36°c.m. B ATnaHTHKe. AHalIu3 pe3yiabTaTOB pei-
ca BBISIBHJI yAUBHUTeNbHBIE (akTel [4]:

HAOMI0al0TC  KIUMATHYECKH 3HAYMMBIE OXJaX-
JIeHHe W pachpecHeHue TIyOMHHBIX cioeB Cesep-
HOI ATIIaHTHKM Ha NPOTsKeHUHM nociaeaHux 30 ner;

TEHJCHIUS HM3MEHYMBOCTH HPOMEXYTOUHBIX BOJ
Ha paspe3e 3a TOT K€ IMepHoJ BPEMEHH MEHsuIa
3HaK: OHHM Temitenaun B 60-70-x TT. W 3aTeM pe3Ko
oxJIaKJanuchk M pacupecHsanauck B 80-90-e rr.;

HaOJI0ogaeMble  KIMMaTHYeCKHE H3MEHEHHS B
CeBepHOl ATnaHTHKE CBsS3aHbl C XOJIOAHBIMU BO-
namu. B nHagame 1990-x rr. oOHapyXKeHa HHTEHCH-
¢ukanusa pacmpocTpaHeHHs Ha Ior Bong Mmops JlaG-
pazop M Ha ceBep — AHTapKTHYECKUX MPOMEXKYyTOU-
HEIX W TJIYOWHHBIX BOJ;

B OTIMYHE OT OOIENPUHATHIX CXEM LHPKYI-
nuun Bon CeBepHOW ATiHaHTHKH, OOHApyXeHO, UYTO
Hauboyiee MoJyionble (OXJIaKACHHBIE W pacHpecHEH-
HBle) Jabpajopckue BOJBI PacHpOCTPaHSIOTCS Ha
I0OT He BJIOJIb MarepukoBoro mnonHstus CeBepHOH
AMepuKH, a BIONs 3amajgHoro ckioHa CpeguHHO-
Atnantrueckoro  xpeOra.

OxnaxaeHnne u pacnpecHeHue Bona CeBepHOH
ATIAHTHKU 3a(UKCHPOBAHO TaKXe B CYOIOJSPHBIX
obsactsax B 1991 r. m Ha 48°c.m. B 1992 r. Pe3yinsb-
TaThl HMCCIENOBAaHUN IIOKA3BIBAIOT, YTO OXJaXKICHHE
ATIIaHTUKH K KOHIy 1993 r. pacmpocTpaHIIOCH HO
cyOTpONMYECcKUX  MIHUPOT.

DTO yXe BTOpOE 3a MOCJEJHUE AECATUIETUS
3HAaYUTEIbHOE  OXJAXJIeHHe M  paclHpecHEeHHe,
3apukcupoBanHoe B CeBepHOH ATIaHTHKE IIOC-
ne Benukoit comenoctHoit aHomamum (BCA)
1970-x rr. OpHako ecaiu BCA Oplma xapakTepHa
s BepxHero 1000-meTpoBOro ciosi, TO OXJIaX-
JeHue M pacnpecHeHue Haudana 1990-x rr. koc-
HYJIOCH IPOMEXYTOUYHBIX U, YTO OUYECHb BAXKHO, TIy-
OWHHBIX CIIOEB.

Paznuume »THX aByx oxnaxaeHui Box Cesep-
HOM ATJAQHTHKHM JaeT HaM KJIIOY K IIOHMMaHUIO Me-
XaHHW3Ma  B3aWMOJCHCTBHUS  JIOKaJbHOH  MHOTO-
CIOMHOM IUPKYyAAUH XoJoAHBIX Boxa CeBepHOH
ATIAaHTHKH M MEXOKEaHCKOTO KOHBeiiepa, T.e. Me-
XaHMW3Ma BO3JEHCTBUS OKeaHa Ha KIUMAT.

PaccmoTrpum poap okpauHHBIX Mopel. Pacmo-
jJarasch IO I'paHUI]aM OKeaHOB 3eMHOro mapa, OHH
BHOCST BaXXHBIH BKJIAJ B TEPMOXAIHMHHYIO0 LHPKY-
IAOWIO OKeaHa dYepe3 OoOMEH  BOAOHW C TIIABHBIMH
OKeaHHUYCCKMMHU OacceriHamu. Kak wH3BecTHO, He-
KOTOpblE HPOMEXYTOYHBIE M BCe TJIIYOMHHBIE BOJ-
Hble Maccel MupoBoro oxeana QopmupyrTcs B
pe3yibpTaTe HMHTEHCHBHOTO OOMeHa «BO3JyX-OKe-
aH» B OKpamHHBIX Mopax. CpemgmzeMHOe MoOpe MoO-
KET paccMaTpUBAThCA KaK OCOOBII OKEaHMYECKUU
OacceliH, B KOTOPOM COCPEJIOTOYEH MIMPOKHI Iu-
arma3oH OKEaHWYECKHX IIPOLEcCOB U B3aMMOJEH-
CTBHUH T100aNBbHOW 3HAYHMOCTH.

Cpenn MHOXECTBa TPOILECCOB Hamboyiee Bax-
HBIMH 1 oOmeid OUpKyISLUH OKeaHa, W OCOOCH-
HO 11 CeBepo-ATIaHTHUYECKOM NUPKYISIIUU, SIB-
asotes [10]:

1)cymecTBoBaHHE €CTECTBEHHOW HM3MEHUYHBO-
CTH CPeIU3eMHOMOPCKOM NHPKYJISIIUU Ha MacIl-
Tabax HECKONbKHX HAECATHUICTHH M, KaK CIEICTBHE,
Ba)XXHOCTh  HCCIEJOBaHMSI  BO3MOXHOCTH  Ooiee
ciloxHOro B3aumojeiictesus ¢ CeBepo-ATiaHTHU-
YEeCKUM OKEaHOM;

2 ) «kKIIIMATHYECKas» pOJb IIPOJIHUBOB, B 0COOCH-
Hoctu ['mOpantapckoro, B TEpPMOXaJWHHON LHUPKY-
NSALNH;

3)BiIMsSHHE COJICHOW HPOMEXYTOYHOH BOJIBl Ha
HHTEHCHUBHOCTH TepMOXaITHHHON OKEaHHIEeCKOil
HUPKYISIIHHA.

Xopomo wu3BecTHO, uTto CpeauszemMHOe MoOpe
SBJISETCS. OKEaHMYECKUM OaccelHOM, CO3IaI0IUM
CHJIBHYI0 H3MEHYHBOCTH B  (DOPMHpPOBAaHHH H
TpanchopManuu  BOAHBIX Macc. Cununuickuit
MPONUB HIPAET BaXHYI0 pPOJb BO B3aUMOICHCTBHH
BOCTOYHOM ® 3amagHoil wacted Cpexm3eMHOTO
MOpsi M, BECbMa BEpOSTHO, ONpeneNsieT HHEepLH-
OHHBI OTKJIMK Ha paclpocTpaHEHHEe BO3MYLICHHH
MEXJIy JAByMs OCHOBHBIMH mopnbacceiinamu. Ilo-
noOHBIM oOpa3zom ['mOpaiaTapckuii MPOIHB MOXK-
HO paccMaTpHUBaTh KaK «aKTHBHBIH» IPOXOJ, CIO-
COOHBIN OKa3bIBaTh BIMSHHE Ha LHUPKYISLHIO B
CpenuzeMHOMOpCcKoM OacceiitHe u B CeBepHOH
AtmanTuke. OTO BO3MOXHO Oyarojmaps CIOXHOH
reoMeTpuy U OaTUMETPUM MPOJHBA, KOTOPHIE
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TUJPABIMYECKH PEryIHPYIOT KOJIWYECTBO M TIIa-
ByYeCcTh aTJIaHTH4YECKOW BoOJAbl, BTekaromeil B Cpe-
IN3EMHOMOPCKHH ©OacceiiH, W KOJHYECTBO CpEeIH-
36MHOMOPCKOHM BBIHOCAILEHCS BOABI, JBUXKYIIEH-
c1 Ha 3amag B ATIaHTHYECKHIl OKeaH, co3JaBas
A3BIK TENJIOM M coyeHOW Bonbl. IlocnenHuit Mo-
JKeT OBITh mpociexeH mno Bceit CeBepHOW ATnaH-
THKe Ha Tiy6mHe okoso 100 M. I'mGpantapckumii
NPOJUB TIPEACTaBiIsieT coOO0H KII0UEeBOH 00BEKT
NIpH H3YYEHHH HU3MEHEHHUS CpPEeAM3eMHOMOPCKO-
ro KiIUMara M KiIuMaThueckoid wusmenumoctu Ce-
BEepHOH ATIAHTUKH B LEJIOM.

BriBoger BcemupHoit koHpepeHIHH IO H3Me-
HeHuto kiaummara (2003 r.) moOKa3BIBaIOT, 4YTO IpO-
THO3 YyBCTBHUTEIBHOCTH U OTKIMKA CTOJb BaXXHOH
perHOHANBHO-CONPSKEHHOH CHCTEMBI, KaK «aTMOcC-

bepa — oOkeaH», Ha YBEIHYCHHE KOHIEHTPALHU
NapHUKOBBIX Ta30B B arMocdepe HAMOMHHAET CO-
OTBETCTBYIONIYIO  MOTEHIHAIbHYI  YyBCTBUTEIb-

HOCTh M OTKJIHK TEPMOXAIHMHHOM IHUPKYISAOUU B
CeBepHO#l ATNaHTHKE, OZHAKO 3TO TpedyeT maib-
HEHIIMX BCECTOPOHHHX HCCIEJOBaHHM.

Cpea  MHOTOYHMCIIEHHBIX HnpearnoiaraeMaixX
NpPOSIBIICHUH TI00aJbHOr0 IOTEINICHHUS KJIHMAaTa
B TIIOCIEJHEe BpeMs YINOMHUHAETCs BBICBOOOXKIE-
HHE 3HAauYUTEeNbHOH Maccel MeTaHa, COCPEeJOTO-
YEeHHOW HBIHE B 30HE BEYHON MEp3JIOTHl M OKea-
Huueckux ruxapartax. CorjacHo HemaBHO OmNyOIu-
KOBaHHBIM oleHKaMm [11], mo 3Toif mpuumHe B OJU-
JKaiimee  gecsaThiaeTHe oO0muil o0beM  MeTaHa,
BBIOpOMIEHHBIH B aTMochepy ©3 30HBI BEYHOH
Mep3JI0TH Haja TeppuTopueir Poccum, Moxer
cocrapisiTh He MeHee 100 miupa.m® (4TO cOOTBET-
cTByeT macce okono 70 Mt CH,). Breibpoc B at-
Mochepy CTONb 3HAYUTEJIBHOH JOMOJHUTEIHHOH
MacChl MOXET IOBJ€Yh CYI[ECTBEHHYI0 TpaHC-
dbopManui0 Bcero Tra3oBOro cocrtaBa Tpomocde-
pel (B TOM uUHCiIe YyCcHJIEHHE o0O0pa3oBaHHS TpO-
nochpepHOTO O30HA), B IEPBYI0 oOYepeAb BCIEH-
CTBHE YCHJIEHHS pa3pymleHHs B pEaKkIUH C Me-
TaHOM CaMOTO AaKTHBHOTO aTMoc(hepHOTO paju-
kaima — rugpokcuna (OH).

[IpoBeneHHbIE pacyeThl MOKA3BIBAIOT, YTO MpPH
sMuccun OoNbIION Macchl MeTaHa B aTMocdepy ee
ra3oBBIIl COCTaB IOJBEpPraeTcss 3HAYUTEIBHOH (o-
ToxuMuyeckoil Ttpancpopmammu [12]. B wactHOCTH,
HPOU30UJET pPOCT COIepKaHHi B Tpomochepe OKH-
CH yTiepoja M O30Ha, a TakKXKe CYIIECTBEHHOE CO-
kpamenue kounentpamuu OH. Beneactsue 3To-
ro YyMEHBIICHUS 3aMETHO CHHU3HUTCA CIOCOOHOCTH
atMocepsl 3eMIM K CaMOOYHMINEHHIO. B pesyns-
TaTe BO3MOJXKHOTO MpOpBIBa B aTMocdepy BbIIICyKa-
3aHHOM Macchl MeTaHa MNpPOU30IAeT Takxke H3Me-
HEHHE COJepKaHUs OCHOBHEIX Manbelx raszos (NO,
NO,, CO, O,, OH u ap.). AMIIMTYIBI H3MEHEHHUS CO-
JepKaHus Ta30B (3a HCKIOYEHHEM CaMOTO MeTa-
Ha) COM3MEPHMBI C IIPOTHO3aMH 3KCIEPTOB, IOCBS-
IIEHHBIMU  OI[EHKAaM DJKOJIOTHYECKOW CHUTyalHMH B
teueHne XXI B. OtHocurensHOo kopotkuit (8—10 mer)
MepuoJ JKU3HH METaHa II03BOJNSET HAAEAThCS Ha
JOCTaTOYHO CKOPOE€ BO3BpallleHHE Ta30BOr0 COCTa-
Ba aTtmocdepsl B «IoKaTacTpo(dHOE» COCTOSHUE.

I[lo nmaHHBIM, NMOJXYYEHHHIM B IEPUOJ MEXJyHa-
POIHOTO reo()U3nIECcKOro roja (1957/1958),
cpennas  konumentpamua CO, B armochepHOM

Bo3ayxe paBHa 314,5x10° a B OTHENbHBIX pEruo-
Hax ee KoyebGaHHs COCTaBIAIOT oOkojso 6x10°
(mecth yacteit Ha MmutnoH) [13]. ExeromgHoe yBe-
JIMYeHHe KOHIEHTPAalMH YTIEKHUCIOro ra3a B BO3-
nyxe B Hadane 60-x rr. omenuBanoch B 0,72x10°,
YTO COCTaBIsAE€T HPUMEPHO IOJOBHHY €ro MOCTYII-
JeHusi B atMocdepy OT CropaHuss HCKOMAaeMOro
TomnMBa. BTopas mnonoBHMHAa moriamaeTcs pacTH-
TEJBHBIMH OpPraHU3MaMH B XOJAe IIpoIeccoB ¢o-
TOCHHTE3a, NMpH 3TOM Oonee 5/6 moTIOmMEHHUS IMpPO-
HCXOAUT Ha TOBEpXHOCTH MHPOBOrO OKeaHa H
ToJIbKO 1/6 — Ha cymre.

ITo wmepe pocta CO, B aTmochepe Muposoit
OKeaH ¥ IIOBEPXHOCTb KOHTHHEHTOB OyJeT IOrio-
maTh MeEHbMYK nomo antponorennoro CO,. Kak
MOKA3bIBAIOT  PE3ylbTAaThl  MOJAENBHBIX  PacyeToB,
cyMMapHbIii 3ddekTr ¢ ydeToM KapOOHATHOTO 00-
MEHa MeXJy aTMoc(epoil, OKeaHOM U IOBEPXHOC-
ThI0 KOHTHHEHTOB OYyJEeT CIOCOOCTBOBATH elie 00Jib-
meMy pocTy Konumentpanuum CO, B armocdepe.

IIpn moOTemNIeHWH yMEHBbIIAETCA pacTBoOpH-
MOCTh YIJICKHCIOTO ra3a B BOJE, YTO MOXET IpH-
BECTH K 3HAYUTEIBHOMY BBIJCICHUIO YTIEKHCIO-
ro raza B atrmMocdepy. CTOUT HAmOMHHUTH, YTO ceii-
gac YTIEKHUCIOro ra3a B MHpPOBOM OKeaHe CcoIep-
JKUTCS TmpuMepHO B 53 pasa Oonpime, 4eM B aTMOC-
¢epe. I[Ipy MOBBHIIIEHWH TeMIEpaTypsl BOABI KO3(-
¢bunueHT PacTBOPUMOCTH YIJIEKHCIOTO rasa
YMEHbBIIAeTCsl, YTO IPUBOJUT K BBIJEICHUIO pa-
CTBOPEHHOTO B OKeaHe YTIEKHCIOTo Ta3a B aTMOC-
tdepy. Kaxgoe mocmemyiomee yABOCHHE KOHIIEHT-
palMM YIJIEKHCIOro ras3a JaeT IOBBIIIEHHE TeM-
nepatypsl npuMmepHo Ha 2,5°C [14].

IIpn yka3aHHBEIX 3HA4YEHUAX MNOTEIJICHUS COJIEp-
JKaHHE BOISHOTO Iapa B aTrMochepe TOXe MOIK-
HO CYIIECTBEHHO YyBEIUIUTHCA.

YacTo pocT coAepKaHHMS BOISHOIO Hapa B
atMocdepe B pe3yibTaTe IOTEIIEHHS CBS3bIBa-
I0T C pocToM anpbeno 3eMiIum BCIEACTBHE BO3-
MOXHOTO pocTta obOmagHocTH. OJHAKO COBpPEMEH-
HBIE HCCJIEJA0BAHUs MOKA3bIBAIOT, YTO pPOCT o00Omad-
HOCTH HJAET BeCchbMa MeIJeHHO (IUIOMaab YBEJH-
yuBaetrcs npumepHo Ha 0,4% Ha KaxIbld rpanyc
noremieHus, nnbo maxe ymensmaercs) [15]. Ilpwm
3TOM  Takke  MPOUCXOAHUT  IepepacrnpefeieHue
00JIaYHOCTH TO BBICOTE M H3MEHEHHE €€ OITHYeC-
KOW TONIIMHBL. BaXHO, YTO BO3MOXXHOE YMEHbINE-
HUE€ ONTHUYECKOH TOJIIIUHBEI O00JIAKOB M POCT UX Bep-
THKAJIbHOH NPOTSHDKEHHOCTH, OCOOEHHO B HIXKHUX
MIIPOTaxX, 3aMETHO YMEHBIIAIOT OTPaXCHHE COJI-
HEYHOTO cBeTa oOlakaMH, HO NPAKTUYECKH HE CHHU-
AT MapHUKOBBEIH 3(deKT.

PasBuBaromeecs TOTemJIeHHE KIMMaTa  BBI3HI-
BaeT pPOCT HCIApEeHHS C MOPCKOH aKBAaTOPHH, YTO
MPUBOIUT K YBEIWYEHUIO OONaYHOCTH W aTMocdep-
HBIX OCaJKOB Ha MOBepXHOcTH 3emun. B To xe Bpe-
Msi B IpOIEcCe MOTEIUICHHs YMEHbBIIAETCs Pa3HOCTh
TeMIepaTyp MEXIy HH3KMMH ¥ BBICOKUMH IIHPO-
TaMH C OJHOBPEMEHHEIM HapacTaHHEM KOHTpacT-
HOCTH TEMIIepaTyp MEXJIy OKEaHOM M KOHTHHEHTa-
MH. OTO NOPUBOAUT K CYIIECTBEHHOW IEpecTpoiKe
LHUPKYJSIHOHHBIX IpoLleccoB B aTmocdepe, ompe-
JIeSIOIUX IOCTYIUICHHE BIAard Ha  TEPPUTOPHIO
CYIIN: TPOUCXOIUT YCHJIEHHE NIHKIOHHYECKHUX IIPO-
I[ECCOB M YBEIHYEHHE BOJHOCTH CaMHX IUKIOB.
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Mops, XapaKTepH3yIoUm[uecs BBICOKMM HCIape-
HHUEM, SBISIOTCS 00JIaCTAMH HHTEHCUBHOTO »JHEp-
rooobMena c¢ armocdepoii. CeBepHas ATIaHTUKA
— TrTiob0anpHAs DOHEProakTHBHAs o0O0JacTh: 3aHH-
Mass 11% mnoBepxHOCTH MUpPOBOrO OKeaHa, OHa OT-
maetr 19% Bcero Ttemna, MOCTyHampIIero Ha 3eM-
mo. B memoM Ha ucmapeHue BOJ OKeaHa W CYIIH
pacxoayercs 9x1023 Jl»x B roa, a exeroaHas
JHEprus COJIHIIA, IOCTyIalmas K BOJaM, COCTaBIIS-
er 10x1023 [Ix [4].

WUrak, paccmaTpuBas BCET0 JHIIb HEKOTOPHIE
pe3ynbTaThl, IOJIy4eHHBIE IIPU  HCCIEJOBAHUH
MOpeil M OKeaHOB, MOXHO CKa3aTh, 4TO B IOCI]e-
IHUE TOJNbl KOpPEHHBIM 00pa3oM HM3MEHHIHCH
B3TISIOBl HA pOJb OKeaHa B (HOPMHUPOBAHHUHU KIIH-
MaTa, OOHapyXeHbl 3HAayHUMBble KIHUMaTHYECKHE
W3MEHEHHS  TEeMIepaTypHO-COJIEHOCHBIX  Xapak-
TEpUCTHK Ha abuccanpHBIX TNyOWMHAX ©W Kojeba-
HHUS OKCaHCKUX IMOTOKOB TemJa B YMEPEHHHBIX
mupoTax. B pe3ynbrare K HacTosmeMy BpeMe-

HH CIOXHJIOCh IOHHUMaHHE BaXXHOCTH TepMoOXa-
JUHHOM LUPKYJIAIUM MHUPOBOro OKeaHa KaK Bax-
Helmero 3BeHa IepepacHnpefeleHUss HHEPTrUHu
n  GopMHpOBaHHS HONTONEPHOAHBIX KoOJieOaHUH
KJIHMAaTa.

HmeeTcst MHOTO BOMPOCOB, Ha KOTOPBIE MOKa HET
orBeToB. Ho yXe sICHO, UTO eCTECTBEHHbIE MHOTO-
JeTHHE KoJIeOaHWs TEIUIOBOTO M JAMHAMHYECKOTO
pexuMoB MupoBoro oxeaHa H aTMOC(heEpsl BeCh-
Ma 3HAaYUTEIbHBl W HaBepHSIKA IIPEBOCXOJAT CO-
BpEMEHHBIE MpeAroiaraeMple TiIo0anbHBIE aHTPO-
NOreHHble H3MEHEHHUs KJIUMaTa.

OxkeaH SBIAETCS OCHOBOM ISl CYIIECTBOBAaHUS
Hallell mIaHeTsl W yCTOMYMBOIO pa3BUTUS YEIO-
BeuecTBa. l3ydyeHue okxeaHa BO Bcel ero TojiuEe U
BO BCEX pETHOHAX C HCIOJB30BAHHEM COBPEMEH-
HBIX METOJOB U CpelICTB MaTeMaTH4eCKOTo MoJe-
JIUPOBAHUS MO3BOJIUT co3aaTh 00IEeMHPOBYIO
CHCTEMY TIPOTHO3a IIOTOABI, CTHUXHHHBIX OeacTBHM
U H3MEHEHMH KiIuMmara.
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Ouncrka BOJA OT 3arpsA3HEHUsA
C MOMOIIBI0 MPHUPOJIHOTO X010/

H.U. Ocoxkun,

A.B. Cocnosckuii

Hnemumym ceoepagpuu PAH

Pactymuii gedpunmuT mpecHOW BOABI W yXyQUIe-
HHE €¢ KadeCcTBa BCJCACTBHE TEXHOTCHHOTO 3ar-
PA3HCHUS BBUIMBAIOTCS B OCTPYID JKOHOMHYECKYIO
M colWalbHyl mpobiemy. OmHUM ©3 myTed ee
pelieHus SBIAETCS ONpPECHEHHE BOJBI.

OnHako TNpHUMEHEHHE MPOMBIMIJIEHHBIX CIOCO-
00B ompecHeHHs TpebOyeT OONBIIMX KamUTaJbHBIX
U DJHEPreTUYECKHUX 3aTpaT, a CmocoObl ONMpecHEHHs,
OCHOBaHHBIC Ha TNPUMCHCHUH  BO300HOBISEMBIX
BUJOB MPHUPONHOW DJHEPTUU, TaKUX KaK COJHEUHAs
panuanus, BeTep, NMPHUPOIHBIA XOJOA, NAIOT HEOOb-
IIYI0 TPOU3BOAUTEIBHOCTh B CHJIY pPaccpeIoTOYCH-
HOCTH TAaKO#l OJHEPrHH B MPOCTPAHCTBE U TPYIHO-
cTel ee KOHLEHTpalHH.

B mocnmemnme TOnBl OBUIM TPOBEIEHBI HCCIE-
IOBaHUS 10 pAaIlMOHAJIbHOMY HCIOJBH30BAHHUIO 3a-
maca XojoJa MPHU3EMHOro cios arMochepsl s
YBEITUYCHUS WHTECHCHBHOCTH IbI000pa30OBaHMUS.
PesynpTaTroM STHX HCCIEIOBaHUU sBUIACh pas3pa-
0oTka MeTona (aKeIbHOTO IJbA000Opa30BaHUS, 3aK-
JMIOYAIONIEroCs B  HPUMEHEHHH  JalbHECTPYHHBIX
MOXJEBAIbHBIX  YCTAHOBOK I  pa3OpBI3THBAaHUS
BOJBI B MOPO3HOM BO3JyXe, CO3JaHHS KamleIbHOTO
(akena MHOTOMETPOBOW BBICOTHI W MOJYYCHHUS IIO-
puctoro npaa. IlpuueM B 3aBHCUMOCTH OT TEXHO-
JOTUU HAMOPaXUBAHUA MOXXHO IIOJIydaTh Jed pas-
HOH CTPYKTYpHl U IIJIOTHOCTH.

Otnuune MeTona (akeJbHOTO JibJa000pa3oBa-
HHS OT METOJOB HAaMOpPa)XMBAHUs JbJa TOHKOCIOW-
HBIM HAJUBOM COCTOHT B NEPEHOCE OCHOBHOTO TeIl-
71000MEHa C IUIOCKOCTH HAaMOpPaXHBaHHS B 00BEM
KamenbHOTo (akena. DTO IMO3BOJSET 3HAYUTEIBHO
YBEIUYUTh MOBEPXHOCTh TEIIO- W MaccooOMEHa H
Ha TMOPSAOK YyBEIHYHTh HHTCHCHBHOCTH HAMOpPaXKH-
BaHua. Tak, eciam MeToX TOHKOCIOWHOIO HalluBa
JaeT 3a CYTKM cinod npaa TommuHOH 20 cM mpu
20°C wu ckopoctu BeTpa okoino 4 m/c, To dakensb-
HOC HaMOpaXXHBaHHE 3a CYTKH WO3BOJSAET CO3Ja-
BaTh MAaCCHB IOPHCTOTO JbJa CPEIHEH TOJNIMHUHON

4 M (MakcUMalbHOH — 1O 7 M) TpPH IUIOTHOCTH
apaa 500-600 xr/me.
ITpou3BOAMTENBHOCT ~ HAMOPAXUBAHUSA  JeAd-

HOrO MaTepuana, €ro CTpyKTypa U CBOHCTBa 3aBHU-
CAT OT IapaMeTpPoB KamelbHOTO (akesa, OCHOBHBI-
MH W3 KOTOPHIX SIBISIOTCS BEICOTa (hakema H pas-
Mep Kamenb, OT METEOPOIOTHYECKHX YCIOBHH U TeX-
HoJloTMM HamopaxuBaHusa. Ilpu momHoM 3amep3a-
HUW Kamlenb Ha HaMOpakMBaeMOW IOBEPXHOCTH 00-
pasyercss CyXxoil TpaHyJIUPOBAaHHBIN JIeJl, COCTOSIIHHA
U3 nensHblx cdep auamerpom 1-2 mm. [lpm dgac-
THYHOM 3aMep3aHHM Kamenb BOABI, A0 55-60% ee
o0bemMa, OHU TMOKPBIBAIOTCS JEASHON KOPKOH TONIIU-
HOH 1o 0,2-0,3 MM, KOoTOpas TpH NaaeHUH pa3du-
BaeTCS W OCBOOOXKIAeT 3aKIIOUEHHYI0 B HHX Boay. B
pe3ynpTaTe Ha HaMOPaXHBAEMOW IOBEpXHOCTH (op-
MHUpPYETCSl CJIOW BOAO-JIEASHOW CMECH, COCTOALIUMN U3

00IIOMKOB JEASHBIX CKOPIYNOK M BOAbL. IIpm Hempe-
pPBIBHOM JIOKJIEBAaHMH JIe[sHAs Macca HE pacTeka-
eTcs M OBICTPO pacTeT B BBICOTY C HMHTEHCHBHOC-
Tp10 4-10 Mm/cyr. Ilpm 3TOM H3GHITOK BOJIBI JIETKO
¢uapTpyeTcs Uepe3 MacCHB IOPHUCTOTO JbAA H
BBITEKAaeT W3 30HB HaMopaxkuBaHusa. Ilociae OKoOH-
YaHUs JIOXKJEBAaHHMS BIIAXHOCTh IOPHCTOTO JIbJA
yepe3 HECKOIbKO 4YacoB coctasiseT 10-12%.

IImoTHOCT, HOPHUCTOrO0 JbAA U3MEHSETCS OT
400 kr/m® B BepxHeil wactu MaccuBa g0 600 kr/m?
Ha rayOuHe Oomee 2-3 M. Yepes 2-3 cyT Buax-
HOCTh IOPHUCTOr0 JbjAa NOHMXaercas Ao 5-6%. Ilpu
9TOM JIeJ] COCTOHUT M3 JIEASHBIX 3epeH, o0Opa3oBaB-
MIUXCS M3 OCKOJKOB JIEASHBIX CKOPJIYIOK Kameilb B
pe3yibTaTe IPOLIECCOB  MaccolepeHoca, M IO
CTPYKType COOTBETCTBYET €CTECTBEHHOMY (QUpPHY
Ha JIeIHMKax. OTa JeasHas macca Jierko Gopmy-
eTcsi W Iocie MpOMEp3aHHs MpeAcTaBiIseT CcoOoH
JOCTAaTOYHO IPOYHBIH MOHOIHT.

Teoperudeckne H OSKCIEPUMEHTAIBHBIE HCCIIE-
noBaHUs ~MeTonda (akelrpbHOTO JbA000pa3oBaHUA,
NPOBEJCHHbIE K HACTOSIIEMY BPEMEHH, IO3BOJISIOT
C JOCTaTOYHON I NPaKTHKH TOYHOCTHIO MPOTHO-
3UpOBaTh MIPOU3BOIUTEIBHOCTD HaMOpaXXUBAHU
nopuctoro npga [1]. B mocimemHee Bpems 3TOT
METOJ TPHUMEHSJICA MJIsI YCKOPEHHOTO CTPOUTEINb-
CTBa JIEJSHBIX IIepernpaB U BO3BEJEHUA JEASHBIX
wiotuH obvemom Gosee 500 000 ™.

IIpou3BoAHMTENBHOCT  HAMOpPAXXUBAaHHUS  IMOPH-
CTOTO JIbJla CEPUUHON JOXKIEBAIBHOM YCTaHOBKOI
cpenneit momuoctu JJIH-70 cocraBnaser mopsnaka
75 T npma 3a CyTKM B Iepecyere Ha | rpaznyc oT-
pULATEeNIBHOW CYTOYHOHW TeMIepaTypsl BO3JAyXa.

IIpn HamopakmBaHUM IIbJa U3 COJCHOH BOJEI
HEOOXOJUMO YUYHTHIBATh TEIUNIO(QHU3NUECKHE  OCO-
OeHHOCTH Tmpomecca ee 3amep3aHus. OnHUM H3
HUX SBJISIETCA 3aBHCHUMOCTh TEMIIEPAaTyphl 3aMep-
3aHUS COJEHOM BOABI OT MHHEpAlW3alUH, OmIpeie-
JIAOIed He TOJIBKO TeMIepaTypy Hadana 3amep-
3aHUS COJEHOH BOJBI, HO H COOTBETCTBHE MEXAY
TeMIIEpaTypoil COJNIGHOr0 JbJa U €ro (a30BBIM
coctaBoM. IlosTomMy 3amep3aHue COJIEHOM BOJBI
CONPOBOXKJAETCS MOHWXXEHHUEM €€ TeMIepaTyphl,
najJeHueM TeMIIepaTypHOTO Hamopa M, Kak Clel-
CTBHE, YMEHBIIEHHEM IIPOHU3BOJUTEIBHOCTH HAMO-
paxuBanus Ha 5-20% [1, 2].

HaxonneHHbIi K HacToslleMy BpPEMEHHM  OIBIT
OpUMEHeHUs MeToia  (akelbHOTO  JbA000pa3oBa-
HUS TI0Ka3all €ero BBICOKYI0 3((EeKTHBHOCTh MpH
peIIeHUN psiia TNPaKTHYECKHX 3a4ad U  XOPOIIHe
MEePCIEeKTUBBl NPH PEIEHHH HEKOTOPBIX 3KOJIOTHYEC-
kux npobnem. OmHOW W3 HUX SBIAETCA NPUMEHEHUE
MeTOoJa JUIsl YJNyYINIeHHs KadecTBa INPHUPOJHBIX BOJ H
3alIMTBl UX OT 3arpsA3HEHUs IyTeM omnpecHeHus [3].

SIBneHMe OmpecHeHUs BOAB BBHIMOPAXHBAHHUEM
U3BECTHO C JaBHUX Mop. B ero ocHoBe mIeXHT
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OPUPOAHBIA  TpoIecc pa3AelIeHHs COJICHOH BOJBI
IpH 3aMOpPaXKMBAHWU HA TIPECHBIE KPUCTAIIBI M KOH-
LEHTPUPOBAHHBIH  paccoi.  3amMep3aHue  COJICHOU
BOABI  COIPOBOXAAETCS  M30MPATENBHBIM  POCTOM
BETBUCTBIX KPHUCTAJLIOB JbAA, OTTOPralOlIUM B OKpY-
JKAIOIYI0 JKUAKOCTh KPHCTAUIBI CcoMH. B wmrore He-

3aMep3IIMi  pacTBOpP COJeHW BBICOKOM  KOHLEHTpa-
UM MEXaHHYeCKHM 3aXBaThIBaeTCAd pacTylleld menas-
HOl Maccoil. JlanpHeilliee ee mpoMmep3aHue NpHU-

BOANT K BBIMEP3aHHIO MPECHOH BOABI W3 ITUX IO-
mocteit M 0Opa3OBAHMIO CKENETHOH CTPYKTYpHI IbJa,
colepkallell Kanuuisipl M 3aMKHYTble SUYEHKH C
KOHIICHTPUPOBAHHBIM  paccoioM. IloBbllieHue TeM-
mepaTtypbl  JbJa CONPOBOXKIAETCS OOpaTHBIM  IIpO-
[ECCOM — TasHHEM JIbJja Ha TpaHHIE C pPacCcOJIOM,
poctoMm oObema KuAKOH (¢dasel U oOpa3oBaHHEM
CKBO3HBIX KaMWIISAPOB, UYepe3 KOTOpPhIE MPOUCXOAUT
CTOK paccona. B pesynbraTe mepBble NMOPLUU TaJOro
CTOKa HMEIOT BBICOKYIO KOHLeHTpanuio coneil. Iloc-
JIe BBIXOJ]a OCHOBHOM MaccChl COJEH Tanblii CTOK Haer
IPECHYI0 BOAY. AHAJIOTHYHBIE IPONECCH INPHUBOIAT
K pAacIHpecHEHWI0 MHOTOJIETHHX MOPCKHX IbAOB, YTO
W3laBHa HCHoJdb30Banoch xkutensimu Kpaitnero Ce-
Bepa M IOJyYeHUs MPECHOH BOJBI.

Jlo Hacrosmero BpeMEHH OBIIO HU3BECTHO He-
CKOJNIBKO  PAa3HOBHUIHOCTEH ONPECHEHHS METOAOM
€CTECTBEHHOTO BhIMOpaxkuBaHusg [l]. OOmumM wux
HEJOCTAaTKOM  sBHIseTCA  HebosbIlas MPOU3BOJIHU-
TEIBHOCTh HAMOPaXMBaHHUSA JbAa, OOYCIOBIEHHAs
HHU3KOH HWHTEHCHBHOCTBIO TeIIoOOMeHa, MJINTElb-
HOCTh IIpOIlecCa OMPECHEHHs, CBA3aHHAas C HeoO-
XOJAMMOCTBIO TIpOTpEeBa MacCHBa JbAa, WM HUZKHH
BBIXOJl ONMPECHEHHOH BOABI, YTO HPHUBOAUT K OTHO-

371aBaTh JIEASHBIE MAaCCHBBI C TOPHUCTOMH,
bunbpTpylome BOOY CTPYKTYpOH, pe3KO
COJIGHOCTh HAaMOPaXHBAae€MOro JbAa. OTa
OblTa pemeHa B pe3yibTare pa3paboTKu
THYECKUX ¥ NPUKIAJHBIX AaCIEKTOB IPHUMEHEHHUS
MeTona (akenrbHOro JNbA000pa3OBaHUA ISl OYHU-
CTKM W ONpPECHEHUsS MHHEPaIU30BAHHBIX BOJ.
OcoOeHHOCTH TIpUMEHEHus1 MeToJa (haKeIbHOTO
IBI000pa30BaHMsl  3aKIIOYAIOTCI B HEOOXOAMMOCTH
peTynupoBaHMS ~ TapaMeTpPOB  KamelabHOTO  (hakema
(BeicoTa (Qaxena W CpegHH pa3Mep Kameilb) B 3a-
BHCUMOCTH OT TEMIIepaTyphl BO3AyXa TaK, YTOOBI Kall-
I BOABI TNPH NaJeHWH 3aMep3ana He MOJHOCTHIO, a
TOJIBKO MOKPBIBANACh JICASHOM KOPKOH, KOoTOpas pas-
OuBaeTcss MNpH TAJCHHH M OCBOOOXKHAET 3aKIIOYCH-
HbBII B HeH paccon. B pesynbrare Hezamep3muit
paccon BBITEKaeT M (QUIBTPYETCS W3 30HBI HaMmopa-
JKUBAaHUS, a Ha MecCTe MJOXKIeBaHUsA QopMupyercs H
OBICTPO pacTeT B BBICOTYy MAaCCHB IIOPUCTOTO JIbAA,
COCTOSANIMKA M3 TIPECHBIX OCKOJIKOB JICASHBIX CKOPIY-
MOK ¥ HEOOIBIIOr0 KOJMYECTBA B3BEIIEHHOTO pacco-
na, YAEPKUBAEMOro KaNWULIPHBIMH  CHJIaMHU.
MaremaTruueckoe MOJIeTUpOBaHUE TasTHUS—
ONpPECHEHHUS MHHEPAIN30BAHHOTO MOPHUCTOTO JIBJAA
[1] m mocmemyromme mnabopaTopHBIE H HaTypHBIE
9KCHEPUMEHTAIbHbBIE HCCIIEeIOBAHMUS, BBIMTOTHEH-
Hble B pa3JIM4YHBIX peruonax (B Mockse, Bourorpa-
ne, CapartoBe, Ha lllmunGepreHe) ¢ HpUMeHEHHEM
KaK MOpPCKOH BOJBI, BOABI E€CTECTBEHHBIX COJICHBIX
03ep, TaK U CTOKOB pa3IW4YHBIX Hpou3BoicTB (ADC,

JIerKo
CHH3UTH
3azava
Teope-

LEJUTI0JI03HO-0yMakHOTO KoMOuHaTa), moKasaiu
BBICOKYIO 3(deKkTUBHOCTh MeToaa [4].
B oKkcmepuMEHTaNbHBIX  HCCIENOBAHUAX IO

CHUTENBbHO BHICOKOH ee cebecroumoctu. IloaTomy JeMHHEpaNU3alil  COPOCHBIX  BOJ  LITaMOOTBANOB
9TH CIOCOOBI ONPECHEHHS ECTECTBEHHBIM BBIMO- BanakoBckoit ADC  u3ydalcs XHMHYECKHIl COCTaB
paXHWBaHUEM HE HAIUIM IIHPOKOTO MPAKTHYCCKO- 9TUX BOA W HAMOPOXCHHOTO M3 HHUX TOPUCTOTO
ro NPHMEHEHHS. IbJa, a TAaKXKe JMHAMMKa BBIXOJAa HOHOB coJied Npu
Jna ycTpaHeHHs YKa3aHHBIX HEIOCTAaTKOB IIO- ero TasHuu [4]. Pe3ynbTaThl HATYpHBIX SKCIIEPH-
TpebOBaJOCh 3HAYUTEIBHO MOBBICHTH IPOU3BOJIH- MEHTOB €O cOpocHeIMK Boxamyu bamakosckoir ASC
TEIBHOCTh HAMOPaXUBAHUS JIbJAa, HAYy4YUTbCS CO- npejcTaBiaeHsl B Tabml u 2.
Tabnuma 1
Xumuueckuii cocmae 600bl U NONYUEHHO20 U3 Hee NOPUCHMO20 Nb04,
HamMopoicenHHozo 00dcoesanvnoli ycmanoekou «I'pao-1»
Cooepoica nue uono8, me/n Cymma
HCO{ Ccl SO‘,Z’ Ca_,+ Mgﬁ Na K" UOHOB
Bona 114 398 3379 204 47 1580 27 5749
Jlen 21 34 256 20 5 121 3 461
Tabnmuma 2
Hunamuka 6vix00a uOHOE coNell €O CMOKOM HPU MAAHUU NOPUCMOZ0 1b0a
No pH Co depoicamu e UOHO8 & CTO Ke, M2/l Cmok, Ocmamok
npooel HCO;5 cr- SO~ i Mgﬁ Na© 1% % uonos 060 160y,
0
1 6,75 56,1 2343 1790,4 131,2 35,0 826,0 14,8 8,1 42,1
2 - 41,2 100,0 733,2 21,2 14,0 381,3 7,8 15,4 17,7
3 6,60 24,9 44,0 309,6 29,0 7,9 143,7 3,5 24,5 7,1
4 6,70 17,1 19,9 139,2 15,6 2,3 63,9 1,9 38,7 2,2
5 6,60 13,4 2,9 28,9 3,4 0,9 12,9 1,2 49,9 1,0
6 6,80 13,2 1.4 8,2 5,4 0,9 4,1 0,4 60,1 0,4
7 6,78 13,2 0,4 1,4 32 0,7 1.4 0,0 91,7 0,1
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Taxum 06pa3om, MHHEpaTH3aLUs TEATHOTO MACCHBA €111e
B IIpoliecce HaMopaxxuBaHus cHikaercst B 10—12 pas, a npu
tassHuU 25(50)% JenssHOTO MacCHBa €ro MUHEpaTH3aIis
ymenburaercs eme B 14 (100) pa3. AHaIOrHYHBIH pe 3ynsrat
HaGITI0IAeTCs ¥ 110 OTAeIBHBIM HOHAM, 32 Hckitiodenrem HCO
- Takoe noBeieHKe rUIPOKAPOOHATHOrO HOHA UMEET MECTO U
B IPYTHX CII0CO0aX ONPECHEHUSL.

Pesynsrarsl npoBeeHHBIX HCCIEA0BaHUN MOKa3alu,
YTO AMHAMHKA BBIXOJA MAaKPOMOHOB Pa3IUYHBIX COJIEH,
MHKPO3JIEMEHTOB M PACTBOPEHHOI OPraHWKH OJMHAKOB O
Boicoka [4]. Tak, npu Tasuuum 1/3 obGvema nbaa
MHHEpaIn3alys OCTaBLICHCs YaCTH MAacCHBA CHIDKAETCS elle
Ha MOPSNOK M B Hrore npubnusurensHo B 100 pa3 Huxke
MUHEpaNn3anuu HCXoaHoi Boasl. Heobxonnmas cTeneHs
OYHUCTKHU ONPECHSIEMON BOJBI OMpPEAEIAETCS BEIMUMHON
MK XuMHYECKHX 3JIEMEHTOB M COSIUHCHU I, BXOSIINX B
COCTaB CTOYHBIX BOJI ¥ BIMSIFOIINX Ha BEIMYMHY BBIXO/1a Ipe-
CHOH BOJIBI M 00BEM OCTATOYHOTO paccoa.

IIpeumymecTtBa MeToxa (haKeIbHOTO BBIMOpa-
JKUBAaHNSA OOYCIOBIEHBl CIEAYIOUIUMH NPUIHMHAMH:

*BHICOKas  MPOM3BOJUTEIBHOCTH  HaMOpPaXH-
BaHWA Jbaa — 75 ™M/(rpam-cyT), NpH ITOM
HNOTEHIMalbHas  HPOU3BOJUTEIBHOCTH  Ha-
MOpPa)XHBaHUs JIbJa IIPH HENPEPHIBHOH pa-
o6ore pmoxnaearens JJIH-70 B TedeHue xo-
JIOJJHOTO BpPEMEHHU Trojaa u3MeHsdercs oT 75
000 T na 3amage Poccumn no 500 000 T B nes-
TpaidpHBIX paifonax Cubupu n SAkyruu;

emiopucTas, Jerko  (QuIBTpyomas  paccol
CTPYKTypa HaMOPaXXMBaeMOro  IbJa;

* BO3MOXKHOCTb peryiaupoBaHus (a3oBOro co-
CcTaBa 3aMep3alllUX Kamleilb U TeMIepary-
pbl  JEAAHOTO MAacCCHUBA;

* HHU3Kasi MHHEPaIH3aIis HAMOPAXUBAEMOT 0 JIBAA;

* BBICOKHMH BBIXO/J] OTIPECHEHHOH BOJIbI;

* HU3Kast SHEProeMKocTh rporecca— 1,1 (2,4) kB-u/m® npu
Temrepatype Bo3ayxa —15 (—5)°C.

Kpowme Toro, Mmeton gakeabHOro 1b1000pa30BaHUs HE
TpeOyeT OONBIINX KallUTaIbHBIX U DHEPTETHYECKHX 3aTPaT,
TaK KaK UCIOJb3yIOTCS MPUPOIHBIE HCTOYHUKH dHEPTHHU:
OTpHIATeIbHAS TEMIICPATypa BO3ayXa IPH 3aMOPaKHBAHUH
BOJIbI; TIOJIOKHUTENbHAS TEMIIEpPaTypa BO3yXa H CONHETHAs
paauanus IpH TasHUM JbJa, B XOIe KOTOPOTO
OCyIIE CTRIACT s Cerapalys U yJajleHue paccosa. DHeprus
pacxoayeTcss B OCHOBHOM ISl OJa4y BOABI Ha MECTO
npoBefieHns paboT. [IpumeHeHne MeTona He CBA3AaHO C HC-
MOJIb30BaHMEM JOPOTOCTOSIINX OMPECHUTENBHBIX yCTAHO-
BOK U NIPEIBAPUTEILHON OUUCTKON BOJbI OT HEPACTBOPH-
MBIX IPUMeECeH, TaK KaK MacCUB IIOPUCTOTO JIbJia BEICTYIIAET
B POJIM €CTECTBEHHOTO (DHIIBTpA.

CpaBHeHne 3(HeKTHBHOCTH OIIPECHEHHS MUHEPAIN30-
BAHHOH BOJbI MPOMBIIUIEHHBIMHE CIIOCO0aMU U METOIOM
(hakespHOTr0 BHIMOPA)KUBAHMUSI IPEICTABICHO B Ta0.3.

Tax, eciiit B OOJNBIIMHCTBE TPAJUIIMOHHO HCIIONB3YEMBIX
METO/IOB OIPECHEHHS COZIEp KaHNe Hanboee pacpoCTPaHEHHbIX
HOHOB B ONpECHEHHOH Boae cHmxkaercs B 10-30 pa3 mo
CPaBHEHHIO C HCXOHOH BOJIOH, TO METOJIOM (haKeIbHOTO BBIMO-
PaXKUBAHUS JOCTUTAETCsI CHIKEHHE KOHIIEHTPAIUH STHX HOHOB
HPUMEPHO Ha JiBa Topsizika. VICKiroueHne CocTaBseT aHOMaJIbHOe
nosesienre nona HCO .. [lpu UCTosb30BaHKK TPAIUIHOHHBIX
METO/IOB JEMHUHEPAITH3AINH COAEPKaHNE THAPOKAPOOHATHOTO
HOHa yMeHbInaeTcs b B 1,5-4,0 pasa, a MeTooM akesHo-
r0 BBIMOP)KHBaHUsI — MPHIMEPHO B 9 pas.

MeTox (akelbHOTO BBIMOPa)XMBAaHUS HCIOIb3YET
3amackl X0J10/1a IPU3EMHOT'0 CII0S AaTMOC(EPHI IS TOTyYESHUST
HOPHCTOTO  CIA0OMHHEPANTM30BAHHOTO JbIa. OTO
00ycnaBIHBaeT psiJl €ro OCOOEHHOCTEN: CEe30HHBIN XapakTep
MpOLECCa HAMOPAXKUBAHUA—TasIHHUSI, 3aBUCHMOCTb €70 OT KJIU-
MaTHYECKUX U THAPOIOTHIECKHUX YCIOBUI, HEOOXOIUMOCTh
yuera jaHqmadTHEIX 0coOeHHOCTeH. DTN Pr3uKo-reorpadu-
gecKkre (paKkTophI BIUSIOT HA SKOHOMHUECKYIO ) (heKTUBHOCTH
MPUMEHEHUSI METOa ¥ JOJDKHBI YUHTBIBATHCS MIPH pa3paboTke
COOTBETCTBYIOIIUX MPOEKTOB.

s nporHo3upoBanus 3G (HEeKTUBHOCTH NPHUMEHEHHS

Tabnuma 3
Pesynemamut onpecnenus 600vl pasnHvlmMu cnocobamu
IIpoba 600vt Obwasn Cooepoicanue uonos, me/n
MuHepanus ayust, /i No' K I L I Mg I HCO; Mg o
Ip oMbIIILIeHHOE BBIM OPAKY BAH He
Hcxonnas 15,3 2740 340 800 175 5400 2260
OmnpecHeHHas 0,7 180 20 26 55 200 190
JJ1e KTPO ANAT M3
Hcxonnas 8,5 2500 600 50 60 4400 900
OmnpecH eHH ast 0,5 150 50 6 40 200 50
OOpatHblii ocMoc
Ucxonnas 49 1130 500 124 32 2500 420
OmnpecHeHH ast 0,7 200 42 20 13 300 7
Honnplii 00MeH
Ucxonnas 11,4 3060 560 280 980 4060 2440
OmnpecH eHH ast 0,7 350 40 7 590 250 47
dakeb HOe Bbl MOPAKU BAHHe
Vcxonnas 5,7 1607 204 47 114 380 3379
OnpecHenHast (ipu 0,06 14 3 1 13 3 29
BoIX01€ S0%)
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METO/1a B KOHKPETHBIX (PU3UKO-TeoTpaduiIecKuX yCIOBHIX
Ha OCHOBE aHaJU3a KIMMAaTHUECKHX YCJIOBUH XOJOIHOTO
rnepuoja roja, NpuBeACHHBIX B ATJace CHEXHO-JIEIOBBIX
pecypcoB mMupa [5], OllCHEHBI IOTCHIIHATbHBIE 00BEMBI UC-
KYCCTBEHHBIX JICITHBIX MacCHBOB. JlJ1s pacyeTa mponu3BOIH-
TEJIHPHOCTH HaMOPAXXUBAHUSA JbJa 32 XOJOJHBII NEPUOT
MIpUMEHAJIach YMIIMPUUECKast 3aBUCUMOCTS [2]:

Q=0,01G 3N + 1,2ZT),
rne G — pacxoj BOJBI JAOXKJEBAJIbHOI yCTaHOBKOM;
N —umuciao CyTok co cpeaHed CyTO4HONH TemIie-
patypoil Bo3nyxa Huxe —5°C;
o
2T, —cymma oTpunarensusix rpagycocytok (°C)
3a nepuoa N CyTOK.

Ha ocnHoBe 3THX pacyeTHBIX HaHHBIX ObIIa TO-
CTpOoeHa KapTa MOTEHIMAJbHOTO HAaMOpPAXKUBAHUS
HUCKYCCTBEHHBIX JI€[IIHBIX MAacCHBOB (CM. PHUCYHOK).

PacueTsl mokaszamu, YTO TPOU3BOJUTEIBHOCTD
HaMOpaXWBaHHs JbJa u3MeHsercs or 10-20 Teic. M’
B BOJHOM OHKBHBAJICHTE B IOXKHBIX perumoHax Poccunm
10 500 Teic. M B Hambosiee XOJIOJHBIX paioHax MpHU
UCIIOJIB30BAHUU  OJHOM  JOKJEBalbHOH  yCTAaHOBKHU
cpenneit  mpousBogutenbHoct  JIJIH-70.

OnHuM H3 IMyTed NMpUMeHEeHUs MeToJa (aKeIbHOTO
BBIMOP@)XMBAHUS SBISAETCS PacHpeCHEHHE M OYHCTKA
3arpsA3HEHHBIX MUHEPAIN30BAaHHBIX 03ep U BOI0EeMOB [3].
ITpo6ema 3acoeHus IPECHBIX 03P U 00pa30BaHUS CONEHBIX
BOJIOEMOB aHTPOIIOT€HHOTO TPOUCXOKICHHST, BOSHUKAIOIINX
B pe3yJBraTe MHOTOIETHET O cOpOCca MHHEPATH30BAHHBIX
TEXHHYECKUX BOJ 1 OBITOBBIX CTOKOB B ITOHIKEHHBIE yIaCTKH
pernbeda MECTHOCTH, CTAHOBUTCS BCE aKTyaTbHEE B HACTOSIIIEE
BpeMsl.

YacTHyHOE WJIM IOJHOE WX pacHpecHeHHe [0o-
cTHraercss IyTteMm 3abopa B 3MMHHH IepHO] coJle-
HOM BOABI Ha HaMmopaxuBaHue—omnpecHenue. Ilpu
HebonpmoM oOBeMe o3epa BCA BOIAa 3aMOpPaXHU-
BaeTcsi Ha Oepery (mpu O3TOM MOXHO MPOBECTHU
paboTHl IO OYUCTKE €ro JIOXa), NMepBble IMOPLHUH MHU-

HEpalu30BaHHOTO TAaJOr0 CTOKAa OTBOAATCS 3a Mpeaelbl
GacceiiHa, a IpecHast BOJja CAaMOTEKOM 10 CTyTIaeT B Yally 03epa.
IIpu Goxpimom oOBeMe BOIBI B O3epe Takas TEXHOJIOTHS,
MEepUOANYECKH OCYIIeCTBIIsIeMas, OygeT U3 rojga B Tof
TIOHMKaTh MUHEPATHU3AIHIO BOJBI B 03€pe.

ITpumenenne mMerona (GakeIbHOTO BBIMOPKMBAHUS IS
OYHCTKH CTOYHBIX BOJI OT 3arPA3HEHNS IMEET Psifl 0COOCHHOCTEH.
OHn 00yCIIOBIICHBI KaK pa3HON MUHEpaIn3anyeil 1 pa3imaneM
TIPOHCXOXKICHHS COJICHBIX BOJ (IIAXTHBIX, POMBIIIICHHBIX, TH/I-
POMENHOPATHBHBIX CHCTEM U JIp.), TaK H HEOOXOIUMOCTHIO
MUHHMM3ALHUN KOTHYECTBAa OCTATOYHOIO paccoja H
MaKCHMaJbHOTO POCTa €ro coiyecojepxkanus. IloaTomy
Ppa3paboTaH psiji TEXHOJIOTMYECKHX CXEM, ITO3BOJIIONINX B TEUESHHE
HECKOIBKUX IIIKJIOB BEIMOPayKUBAHHS JOOHTHCS HEOOXOIMMOTO
TIOBBIIIEHHS KOHIIEHTpaIuy paccoiia. OHM BKIFOYAIOT KaK BEIOOD
TEXHOJIOTMYECKOI'O peXHMa HaMOPaXHMBaHUS, TaK H
PperympoBaHHe HalpaRIeHHEM U MOMEHTOM Haydasia copoca Taloit
BOJIBI PA3HON MHHEPAIU3alUH B NPYI-HAKOIHUTENb WIH TPyl
HCHAPUTEN.

Takum 00pa3om, BbicOKass 3PHEeKTHBHOCTH METOAa
(akenbHOro BBIMOPaXXUBaHHUS, €I'0 TEXHOJIOTHYHOCTb, INPOKast
JOCTyIHOCTh U JKOHOMHYHOCTH MO3BOJSIOT YCIEUIHO
MIPUMEHSTH 3TOT METOJ B palilOHaxX C TeMIIepaTypaMH BO3IyXa
HIoke —5...—10°C 1uis pemeHust psga dKOIOTHYE CKUX 3a1ad,
HaINpaBJIeHHBIX HA 3aIIUTy IPUPOIHBIX BOJ OT 3aTrPA3HEHUS U
ylyuIlleHHe UX KauecTBa. B ux 4ncne oducTKa 1 onpe CHeHHe
3arpsA3HEHHBIX CTOKOB (IIPOMBILITIEHHBIX, OBITOBBIX U CEJIbC-
KO XO3SIHCTBEHHBIX, IIAXTHBIX BOJ ¥ T.I1.), PACIIPECHEHNE COJIEHBIX
03€p 1 BOJOEMOB, IIPOMBIBKA X BOCCTAHOBJICHHE 3aCOJICHHBIX
3emensb [6,7].

HckyccTBeHHBIE JEASHBIE MAacCCHBBI, aKKyMYJIH-
pytomue B cebe OoJyipliMe 3amackl BOJABI W IPH-
POJHOTO X0JI0/1a, HO3BOJISIOT IT0-HOBOMY OLIEHUTH BO3MOXK-
HOCTH HUX INPHUMEHEHHS HE TOJBKO IS 3alIUTHl OT
XUMHYECKOTO M MEXaHHYECKOTo, HO M OT TEMIOBOTO
3arpsA3HEHHUs] NMPUPOAHBIX BOJA, KOTOPOE MPHUBOAHUT K
HapyLUIEHHIO HKOJOTHYECKOTO PaBHOBECHsS, Pa3BUTHUIO
crienu(pUIecKUX BOJIOPOCIEH, pa3pymEeHHIO SKOCHCTEMBI

IloreHnnanpHOE€ HaMOpaXMBAaHME MCKYCCTBEHHBIX JI€JSHBIX MAacCCHUBOB 3a 3UMY
¢ IpHMEHEHHEM MeToaa (axenbHOro IbA000pa30oBaHUA, ThHIC. T
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BOJIOEMOB, UX LIBETEHHUIO U 3apacTaHulo. J[pyroii Bo3Mox-
HOCTBIO IPUMEHEHHsI IPUPOAHOTO X001, aKKYMYIHPOBaH-
HOTO B MCKYCCTBEHHBIX JIETHUKAX, SIBJISIETCS €I0 UCII0JIb30-
BaHUE JJIs MEIHOPALUH, CO3/1aHU MUKPOKIINMATA, B CUCTE-
Max OXJa)JCHHS Pa3IMYHbIX IPOU3BOJCTB, JHEPrETUKE,

Ned47. C. 76.

4. BocroxoBa T.A., 'oxman B.B., CocroBckuit A.B. Ouncrka
IPUPOAHBIX M TEXHOTCHHBIX BOJ OT OPTaHHMYECKUX IMpUMeEceH U
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Jurteparypa

KOEOTKHQ COOﬁEeHl/lﬂ

HpaBl/lTeJILCTBO 02[06])](].]'[0 HOBYIO peJaKIMI0 Boanoro koaekca

Poccuiickoe mpaButenascTBo 18 deBpans omoOpuio HOByI0 penakuuio Boanoro komekca. O6 3ToM cooOmui
3aMecTHTeNb MHUHUCTpAa 3KOHOMHYECKOro pas3BUTHUs W ToproBiau M.llukanoB. OH OTMETHI, YTO NPOEKT OymeT
nopaboraH B MUHIKOHOMpPa3BUTHHM B TEUEHHE MecsIa, a 3aTeM BHECEH Ha paccmoTpenue B [ocaymy PO.

ITo cnosam M.IlukaHoBa, HOBas peNakius NPeIyCMAaTPUBAET pa3peIICHHE ABYX OCHOBHBIX IPOOIEM - KO-
JOTHYECKOH, «TaKk KaK KadyecTBO BOJBI YyXYJIIAeTCA», a TAKXKe BOMPOC AOCTyHa K BOAHBIM OOBEKTaM BOJOMOIb-
30BaTesed, KOTOPHIM B HacTosllee BpeMs «HEpPaBHOMEPHBIM W Hempo3pauHblii». Takum oOpa3oM, HOBas penak-
nus BoxHoro xomexca mpenycMaTpuBaeT YKECTOUYEHHE JKOJOTMYeCKHMX TpeOOBaHMiI, a MMEHHO - BBEJCHHE HO-
BBIX HOPMAaTHBOB COpOcCa 3arps3HSIONIMX BEIIECTB B BOJOEMBI M MX KOJHUYECTBEHHOE COJEpXKaHWE B BOJE.

M.IlukaHOB Tak)Ke COOONIMJI, YTO KOOPAWHUPOBATH BCE BOINPOCHI, CBSI3aHHBIC C HCIIOIB30BAHMEM BOJHBIX OOBEK-
TOB, OymeT enuHbIl (enepalbHBIH TOCYZapCTBEHHBIH OpraH, TaK Ha3bIBaeMBIH «EOUHBIN OamaHCcomepkKaTemaby. OJTOT
eUHBIA OpraH JoJKeH OyIeT 3aMEHHTh CYNIECTBYIOUIME B HacTosmee BpeMms 16 OacceiiHOBRIX ympaBieHuii. OH OyzeT
umeTh 10 GuanamoB — COOTBETCTBEHHO KOJMNYECTBY 0acCeHHOBBIX OKPYI'OB, Ha KOTOpbIe OyAeT MmojeieHa BCsi Teppu-
topusi Poccun. Kaxnplidi okpyr OyneT BKIIOYATh OJWH MM HECKOJIBKO OACCEHHOB IJIaBHBIX BOJHBIX OOBEKTOB.

B HOBO# pemakuum BomHoro komekca mpegycMaTpHBaeTCs YCTAaHOBIEHHE (elepanbHON COOCTBEHHOCTH Ha BOJ-
HBIE OOBEKTHl 3a HCKIIOYEHHEM O000COOJIEHHBIX OOBEKTOB (NPYIbl, BOAOXPAHMIUINA, KOTOPHIE MOTYT HaXOIUTHCS
Kak B TOCCOOCTBEHHOCTH, TaK M B MYHHUIIUIIAIBHOW, a TaKXKe B COOCTBEHHOCTH TPaXIaH W IOPUAMYCCKUX IIHII).

C BcTymIeHHEM B CHIIy HOBOH pemaknuu BogHoro xogexca BomHBIN Hamor OyIeT 3aMEHEH Ha IUIaTEXH 3a IO0Tb30-
BaHue BOAHBIMH oObekTamu. Ilo cimosam M.IlukaHoBa, B HacTosillee BpeMs MPABUTEIbCTBO T'OTOBUT COOTBETCTBY-
romue nonpaBku B Hamoroserit kogekc. Jlo Bctymienns BonHoro xogekca B JeiicTBHE Ha MEPEeXOAHBIN mepuos OyaeT
MPOJIOJDKATh AEHCTBOBATh BOJXHBEIM HAJOT, IOCIE 3TOro HeoOxoxmMmMo OyAeT 3aKiIiodaTh I'paskJaHCKO-IPAaBOBBIE HO-
TOBOPHI C €IWHBIM OPTaHOM, KOTODBII OyIeT KOOPAMHHPOBATH BCIO AESATENBHOCTH, CBA3aHHYIO C IOCTYHOM K BOJ-
HBIM OOBEKTaM.

ITo HOBOMY KOAekcy rpaxknaaHe Poccnm cMoryT mpHoOpecTH B YacTHYIO COOCTBEHHOCTh BOAHBIM OOBEKT IUIOMIAIbIO
6onee 2 teic.mM?. Ceituac BomHbIi KOAEKC MPEIyCMAaTPUBAET, YTO B YACTHYIO COOCTBEHHOCTh MOXET OBITh HMPHOOpETCH
BOJHBIN 00BEKT Iuomanso 10 2 Teic.M?>. Oxnako IlpaBuTenscTBo P® mpusHaio 1e1ecoo0pasHbIM YBEJIUYHMTh ILIONIAb.

M.IlukaHOB MOAYEPKHYJ, YTO BOIHBIH OOBEKT MOXKET OBITh MPUBATH3WPOBAH TOJIBKO B TOM ClIydae, €ClIU OH
HE MMEeT THAPABIMYECKOIl CBSI3M C JIPYTHMH BOAHBIMH OO0BEKTaMH M €CJIM OH PAacIOJOXEH Ha 3eMJie, NpUHAJJIe-
Kameil MOTeHNHalIbHOMY IIOKyTaTewIo.

top.rbc.ru
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