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MPEAUC/IOBUE

CtumysioM il HANMCaHWsI 3TOW KHUTH
MOCITY KWK JiBa 00cTosTenbeTBa. [Tpexe
BCETO0, 3TO HEOCHOPUMBIH (PaKT IIporcxo-
JSIILET0 Y HAac Ha Iia3ax U3MEHEHUs IIpU-
BBIYHBIX KJIMMAaTHYECKUX YCJIOBHH: Terl-
JIbIE ¥ HEPEJIKO OUTH OECCHEKHBIE 3UMBI,
YBEJIUYEHHE IOBTOPSIEMOCTH aHOMAJb-
HBIX TOTOAHBIX SIBICHUH M T. 1. [lomo0-
HbIE TPOSBICHUS HM3MEHEHHS KIMMaTa
MIPUKOBBIBAIOT K cebe Bceolliee Mpu-
CTaJlbHOE BHUMAaHUE, MMOCKOJIbKY HMEHHO
OHU OKa3bIBAIOT HEITOCPEICTBEHHOE BIIHS-
HHUE HAa MHOTHE CTOPOHBI JKU3HU KaXKJIOTr0
W3 HAac W OJIHOBPEMCHHO MOPOXKIAIOT
CepbEe3HBIC OIIACEHMs], TaK KaK 3TH H3Me-
HEHUs OOJBINEH YacThI0 HUKAK (MU TI0-
YTH HUKAaK) HE 3aBUCST OT HAlleH BOJH,
BBIHY’Kas HAc JIMILIb aJalTHPOBATHCS K
CYLIECTBYIOLIEMY IOTOJHO-KINMaTHYeC-
KoMy pexuMy. EcrecTBeHHbIN — 1 abco-
JIFOTHO 000CHOBAaHHBIH — MHTEpEC O0bIU-
HOT'O yeJioBeKa (HeclenualncTa) K TeKy-
HIEMy  COCTOSIHUIO  KJIMMaTHYeCKOH
CHCTEMBI HallleH TUIaHETHI B [IEJIOM H B OT-
JENBHBIX Teorpapuueckux peruoHax, K
NPUYMHAM, KOTOpBIC TMPHUBEIH K CTOIb
3HAYUTEJIbHBIM €€ H3MEHEHUM B IIOCIIe/I-
HHUE AECATHICTHS, U, [NIABHOE, K IPOTHO-
3aM ee M3MEHEHHU B ONpKaitieMm Oymy-
IIEM YIOBJIETBOPSIETCS B OCHOBHOM CpeJI-
CTBaMU MaccoBOMH MH(POPMALIH.
IloBBIIEHHBIN MHTEpPEC K ATOH TEME IO-
pOXIaeT, YBBI, IOSBICHHE HapALy CO
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B3BEIICHHBIMHU, HAyYHO 00OCHOBaHHBIMH
MHEHHUSIMU  CIICIUATICTOB, HU3PSTHOTO
YHclla HEKOMIIETeHTHBIX, 3a4acTyio He-
JIOOPOCOBECTHBIX MyOIUKAINNA, «OOBsIC-
HSFOIIUX» DBOJIOIHIO 3€MHOTO KIIMMaTa
MIPUYUHAMH, JTaJCKUMH OT JICHCTBUTEIb-
HOCTH, HO HENPEMEHHO MOPAKAIOIIIMH
BooOpakeHne uutaress. JKemaHue XOTs
Obl B KakOH-TO Mepe HEeHTpaan30BaTh
Bpell, HAHOCHMBIH OAOOHBIMHU IyOJIHKa-
LUSMH, U SIBUIOCH BTOPBIM CTUMYJIOM JIJIS
HaIUCAHMS ATOW OPOIIIOPHI.

ABTOpBI 3apaHee OJarofapHbl YUTa-
TEJISIM 32 UHTEPEC, IPOSIBJICHHBIN K OJIHON
13 BaXHEHINX TMPOOJIEM COBPEMEHHOTO
MHupa — mpodieMe (GOPMHPOBAHHUS CO-
BPEMEHHOTO KiuMara. Mbl OT Bced AyIIu
JKeJlaeM, 4TOOBI YTEHHE 3TOW OpPOIIFOPHI
CHOCOOCTBOBAJIO HE TOJBKO PACILIUPEHHIO
BaIlIMX 3HAHUH O KJIMMaTe, HO U (POPMHPO-
BaHUIO AaKTUBHOW TMO3UIMK B BOIPOCAX
€ro 3alIHTHI.

ABTOpBI TPU3HATEIHLHBI COTPYIHUKY
I'maBHOI Teodu3nueckoit odcepBaTOpun
mMm. A. U. BoeiikoBa b. E. IllneepoBy,
O3HAKOMHBIIIEMYCS C PYKOTHCHIO U CIe-
JIABIIEMY psJl KOHCTPYKTHUBHBIX 3aMeda-
HUH, MO3BOJIMBIIUX 3aMETHO YIIYYIIHUTh
ee kKadecTBo. MBI BhIpakaeM Omaromap-
Hocth Cekperapuary MexXnpaBUTEIb-
CTBEHHOM TPYIIIBI AKCIIEPTOB 11O U3MEHE-
Husm - kmmara  (MI'OUK), mro6e3Ho
MPEJOCTaBUBLIEMY TPABO HCIOJIH30BATh



Mpeducnosue

wuiocTpauud  u3  otderos  MIDUK
(puc. 2, 6 u 8) B HACTOsSIIIEM H3/IaHUU.
OtnenpHas Halia 0J1aro1apHOCTh
I'. B. I'py3e u 2. 5. PanpkoBoii — aBTO-
paM KapTel (pHUC. 7) MPUPOCTa CPEAHETO-

JIOBOM TeMIIEpaTypbl IPU3EMHOIO BO3Y-
xa Ha Teppuropuu Poccun.

Bpomrropa Hanucana 1o 3akasy depne-
PaIbHOM CITy>KOBI 110 THAPOMETEOPOJIOTHH
1 MOHUTOPHUHTY OKpPY>KaloIIel Cpeibl.



BBEAEHUE. YTO TAKOE K/IMUMAT?

BeposiTHO, KaxaomMy U3 Hac J0BOJM-
JIOCh, BOJIBHO WJIM HEBOJBHO, HApyIIaTh
CBOM IUIAHBI HU3-3a CUIOMUHYTHBIX Kall-
PHU30B HOTO/bl, U IOTOMY JHUIIb HEMHO-
TH€ COTJIACATCS CO CTPOKOU NONYJISIpHOM
necHu, OYATO «y MPHUPOABI HET IJIOXOH
MOTOJBI», & OTBET Ha BOTPOC, KaKo# 0y-
JIeT IIOrojla CerofHsl W 3aBTpa, UHTEpe-
CEH BCEM.

BruioTe 10 nociieiHero BpeMeH! 1o-
roja BOCIPUHUMAIIACh JIOAbMU KaK JaH-
HOCTb CBBIIIIE, HE 3aBUCSILAs OT UX BOJIU U
BBIHY/1at0111asi K ce0e MPUCTIOCcabInBaTh-
cs1. JIums HeraBHO, BO MHOTOM Outarofiaps
HACTOSIIEMY TTPOPHIBY B 001aCTH KOMIIb-
FOTEPHBIX TEXHOJIOTHM, IIepe]l YeaoBeye-
CTBOM OTKPBUIMCHh BO3MOKHOCTH BCECTO-
POHHE N3y4aTh MPOLECCHl POPMHUPOBAHUS
MOTObI U KIUMAaTa, IPUYUHBI X U3MEHE-
HUM, a TAKKE B KAKOW-TO CTENEHU BIUAThH
Ha 3TH MPOLIECCHI.

Hakomuiennast B xoze ucciae10BaHUA
MH(POPMAITUS CBUAETEIECTBYET O TOM, YTO
KIIMIMAaT MEHSETCS; 00JIee TOro, TEMIIBI €ro
n3MeHeHUs B X X BeKe ObLIN OecIpereicH-
THO BBICOKHU. [locmennee 0OCTOSTENHCTBO
CTaJIO IPEIMETOM CEPhE3HOM 00ECTIOKOSH-
HOCTH, ¥ CETOIHS O KJIMMATE MHOI'O IMALTYT
1 roBopAT. OJTHAKO C COKAIEHUEM MTPUXO-
JIUTCSI KOHCTaTUPOBATh SIBHOE HECOOTBET-
CTBHE MEX/Ty BAXXHOCTBIO ITPOOIIEMEI (BEIb
pedb HJET O «3J0POBbE» CPEbl HALIETO
oOuTaHus!) ¥ TOM IETKOBECHOCTBIO CY XK Ie-
HUM, a TOPO HEKOMIIETEHTHOCTHIO, KOTO-
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peIMM  IpH  OOCYXKICHHH €€ TIperar
MHOTH€, B TOM YHCJIE U BECbMa COJIU/IHBIE,
W3JIaHNS U TeJIeKaHAIIBI.

Hanmeemcs, 3To0 m3gaHue IMOMOXKET
3aMHTEPECOBAHHOMY YHTATENI0 «HU3 Mep-
BBIX PYK» (€ro aBTOPHI MHOTHE TOJIbI
HMMEIOT HEMTOCPEICTBEHHOE OTHOIIEHNE K
WCCIIEIOBAHMUSIM B 00JIaCTH KIMMATOJIO-
UM, METCOPOJIOTUH, GU3UKUA U XUMHH
aTMoc(epbl) MOTYyYNUTh OTBETHI HA TPAIH-
LIMOHHBIE BOIIPOCHI O KIIMMATE U O3HAKO-
MHUTBCS C COBPEMEHHBIMH B3IJIAIaMU
CHEMAINCTOB Ha KJIMMAT U €ro HBOJIIO-
IUIO.

B obuxonme moHATHS «mOroma» M
«KJIUMAT) 3a4acTyIO0 OTOXJIECTBISIOT, a
3TO HE COBCeM BepHO. UyTh BOJIBHO Tepe-
¢bpasupys akamemuka A. C. MonHuHa,
MO’KHO ONIPEIEIIUTD KAUMAM KaK COBOKYN-
HOCMb 8CeX NO200HLIX YCLO8UL, HAOHO-
0aBUIUXCA HA KOHKPEMHOU Meppumopuu
30 HEKOMOPbLUL NPOOOIHCUMENbHBIL NPO-
meorcymox  epemenu. Ilpu 3TOM Takoi
«KOHKPETHOW TePPUTOPHEI» MOKET OBITh
Kak OoTAenbHasg obnacth (ckaxeM, Kyp-
ckas), Tak u 3amagHas Cubupb, HOxHas
AMepuKa UM BeCh 3eMHOI 1map.

Jlaxe IKOJIbHUK 3HAET: XOJIOIHO Ha
ceBepe U 3UMOH, )KapKO Ha I0Te U JIETOM,
B TPONHMKAaX — 3HOM U JINBHHU, a B TOJISIP-
HBIX 30HAaX KPYIVIBIH TOJ — CHEr |
npabl. [loaTomy, oOCykaas Kaumar oT-
HOCHUTEJIBHO HEOOJIBIIOTO B IN100ATBHOM
Macmrabe peruoHa, Mbl MOKEM TMOJYy-



BsedeHue. Ymo makoe kaumam?

YUTh JOCTATOYHO TMOJIHOE TMpEe/CTaBIIe-
HHUE O €r0 XapaKTEPHBIX YepTaxX U OCO-
OoenHocTax. OgHAKO ONMHWCAaHHWE MaTepH-
KOBOIO ¥ TeM 0Oojee TriI00aabLHOro
KJIMMaTa HEW30E€KHO 4YpeBaTO YTPaTOH
MHOTHUX HIOAHCOB (Hampumep, CpeaHero-
JTOBasi CPEHsIS IO 3EMHOMY IIIapy TeMIle-
patypa Bo3ayXa y MOBEPXHOCTHU, PACCUH-
TaHHAs C YYeTOM, B YACTHOCTH, aHTapK-
THYECKOHN U TPOIIMYECKON TEMIIEPATYPHI,
CPOJHH CPEIHEH TemmepaType Imo O00Jb-
HUIIC) U MPUTOJIHO TOJIBKO I U3yUCHUS
CaMBIX OOITUX 3aKOHOMEPHOCTEH KInMa-
Ta HaIllel IIaHEThI.

BrimenpuBeneHHOE  OTIpeAeiieHHe
KJIUMaTa COJAEPKUT JOBOJIBHO PACIUIBIB-
gaToe yKa3zaHHe Ha JIUTEILHOCTH IIEPHO-
Ja HaOmrofaeHui. JlefCTBUTEIbHO, KaKOM
MIPOMEKYTOK BPEMEHU CIICyeT CUHUTATh
«IPOAOTKUTEIBHBIMY) — MECSIIbI, TOIBL,
necstuneTrs? OH He TOJDKEH OBITH uepec-
qyp KOPOTKUM, OCKOJIBKY TOT/1a U3MEHE-
HUASAMH KIUMaTa TPUICTCS MPU3HATH U
CMEHY BpPEMEH T0fia, U aHOMAJbHO Kap-
KWi (WJTM XOJIONHBIN) TOM, JaXKe eCIH
MHOTHE MPEALICCTBYIOUINE My U MOCIe-
JYIOIKME TOJAbI ObUTH OJM3KU K HOpPME.
OaHako KIMMAaT XapaKTepus3yeT HEKOTO-
poe cpeaHee COCTOSTHHE MPUPOIHON cpe-
bl B TaHHOM MECTHOCTH, a 3HA4YHUT, ITO
CpeHEee COCTOSTHUE HE JIOJDKHO 3aMETHO
MEHSThCS 0T roja kK roay. C npyroi cro-
POHBI, UCIOJIBF30BAHUE TOCTATOYHO JIJTH-
TEIBHOTO MPOMEKYTKA BPEMEHH (HarpH-
Mep, CTOJICTHS) TOXKE BPAJ I BO3MOXKHO
X0Ts1 ObI M3-32 OTCYTCTBHSI Pa3BETBIICH-
HOM CETH CTaHUUW, NPOWU3BOAUBIINX IO
BCEMY MUPY Ka)K[0JTHEBHBIC H3MEPEHUS B
TeUeHUEe Takoro cpoka. CiemoBaTenbHO,
ONTHUMAJIBHBIH BBIOOpP — TE-TO ITOcepe-
JIMHE.

CornacHo pekoMmeHnauun Bceemup-
HOM METEOpOJIOTHYECKON OpraHu3aluu
(BMO), onnTiMabHBIM ITOJIaraeTcs epu-
0J1 MPOJIOJLKUTEIbHOCTRIO 30 JeT, a co-

BPEMEHHBIM COCTOSIHUEM KJIMMaTa CunuTa-
eTCsl €ro cpenHee coctosiHue 3a 1961—
1990 roner. HecomHeHHO, BEIOODP TIpOMe-
KYTKa BPEMEHH HeceT B ce0e DIIEMEHT
[pOU3BOJIA, HO noyeMy uMeHHo 30 ner?
Hauunast ¢ MexayHapogHoro reodusu-
YEeCKOT'0 rojJia, MPOBOAUBILIETOCS MO 3TH-
o OOH B 1957 romy, MupoBoe coo0-
LIECTBO MPEANPUHUMAIIO YCIIECUIHbIE LIa-
I'H TI0 CO3/JTaHUIO U PA3BUTHUIO BCEMHUPHON
CHCTEMbI KOHTPOJIS 32 OKpYKaloLlel cpe-
JIOM, BKJIKOYABLIEH peryJsipHbIi MOHUTO-
PHHI METEOPOJIOTHYECKUX JIEMEHTOB —
TEMIIepaTypbl BO31yXa, aTMOC(HEpPHOro
JaBJICHUS, CKOPOCTH M HAIIPABJICHUS BET-
pa, KoJIM4YecTBa OCAAKOB U T. 1. Takum 00-
pa3oM, K MOMEHTY IPHUHSITHUS BbIILIEYKa-
3aHHOM pekoMmenanmu BMO yxe cymect-
BOBaJ  JIOCTaTOYHO  TIONHBIM  OaHK
METEOPOJIOTHUECKUX JIaHHBIX, OXBAaThI-
BaBIIUH MPHUOIM3UTETHHO TPHUALATHIIET-
HUH NeproJ U3MEPEHU.

C HacTyIUIEHHEM KOMIIbIOTEPHOM
9PbI ¥ HAJTAXKMBAHUEM Kaue€CTBEHHOI'O MO-
HUTOPHUHTA, B OCOOCHHOCTH C TpWBJeUe-
HUEM CIIyTHHKOBBIX CHUCTEM, OOBEM JaH-
HBIX U3MEPEHHI CTaJl yBEIUIUBATHCS 110~
4TH JJaBUHOOOpasHo. Crnennduka padoTb
¢ 6opmMu 00beMamMu HH(popManuy (a B
KJIMMAaTOJIOTMH CUTYalXsi UIMEHHO TaKOBa)
TpeOyeT mpuMeHeHHs, KaKk MpaBujo, cTa-
TUCTUYECKUX METOOB 1151 UX 00pabOTKH.
[ToaToMy HenuIIHE yNMOMSHYTH, YTO, TO-
BOpsl O CPEAHUX BEIWYMHAX, 31ECh U Ja-
Jiee Mbl IMEEM B BUY 3HAUEHUS BEJIHUNH,
BBIYMCIJICHHbIE B COOTBETCTBHMHU C INPaBH-
JaMu U TpeOOBaHHSAMH MaTeMaTHYECKOH
CTaTUCTHUKU.

KimmMar ka0l TeppuTopuu onpe-
JensieTcs], MPeXk/Ie BCEro, CpeIHel BBICO-
toit CoJIHIIa THEM HaJ TOPU30HTOM: Ha
ceBepe OHO HMXKeE, Ha lore — BbIIE (Ha
9TO 0OpaTwiii BHUMaHue emie B J{peBHel
I'pennn, u camo c0BO KauMam IPOUCXO-
JIUT OT TPEYECKOro klima — HAKJIOH
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O kauMame no cyujecmsy u 8cepbe3’

Comuma (BCD, 3-¢ m3x., 1. 12, c. 305))L.
OmHAaKo KIUMAaT TaKkKe 3aBUCUT U OT CO-
CTOSIHUS HaIlleW PUPOTHON CpeJIbl, OOBIY-
HO MMEHYEMOH KIMMAaTU4YECKON CcHCTe-
MO 3emiu.

Knumatuueckast cuctema — He
TOJIbKO aTMocdepa, rie, Kak MHOTHE CUH-
TalOT, BECh KIIUMAT U «coaepkuTcs». Her,
OHa BKJIFOYAET B celst u ruapocdepy (Bce
OKeaHbl, MOpsI, 03epa, PeKH), U Kpuoche-
py (TTOBEpXHOCTH CYIIIH, CHET, MOPCKOH H
TOPHBIH JIe], a TAKXKE JIe]], COIep KaIuncs
B MaTEPUKOBBIX MUTax ['peHnanauu, AH-
TApPKTHUJIBI ¥ TOJSPHBIX OCTPOBOB), U, Ha-
KOHeIl, 6uochepy, 0OBESTUHSIONIYIO BCE
BUJIBI KKBOTrO. Bce 3Tu cocrapisiomiue
KITUMATHYECKOM CHCTEMBl HAXOASTCA B
TECHO# CBSA3M JIPYT C APYTOM2 U 0OMEHH-
BAIOTCS YHEPTHEH W Maccoi (Kiacchyec-
KHM MPUMEPOM TaKOTO OOMEHAa CITYXKHT
KpyTOBOPOT BOABI B mpupoie). CocTaBis-
IOLLKE KIIMMAaTUYECKON CUCTEMBI CYIIECT-
BEHHO Pa3IN4alOTCA 10 MAaCCE U TEIUIOEM-
koctu. Tak, Maccel atmocepsl, CIOs
rpyHTa ToiamuHON 10 M 1 TOBEPXHOCTHO-
ro cJiosf okeaHa ToiuHou 240 M Haxo-
natest B mpornopruu 1 : 5 1 15, a ux cym-
MapHbIe TEIUIOEMKOCTH (TeryIoBas HMHEp-
1ust) cootHocsTea kak 1 : 11 : 70. Okeans,
MOpsi ¥ MaTEpUKOBBIE JIBJIBI 00pa3yroT
MEJIEHHO MEHSIOIMECs] COCTaBISIOLINE
KITMMaTHYECKOW CUCTEeMBI, a atMocdepa,
MTOBEPXHOCTH CYIIH U MOPCKHUE JIBIBI C OT-
HOCHUTEJIBHO MaJIO MacCoi U HU3KOU Tell-
JIOEMKOCTBIO HaXOJATCS B Psiiy OBICTPO
MEHSIOIINXCS COCTABJIAIONINX CUCTEMBI.

B knumatuueckoil cuctemMe 3emid
CYIIECTBYIOT JIBE OCHOBHBIC MEPHOANY-

HOCTH: CyTOYHasl (BpamieHne 3eMJiu Bo-
KpyT CBOE€il ocH) M ce30HHas (BpalleHue
3emiu Bokpyr ConHLA), ¥ 3TH IEPHOANY-
HOCTH (POPMHPYIOT PacCIpeeiIeHUus OcC-
HOBHBIX KJIMMAaTHYECKUX XapaKTEPUCTHK
B [IPOCTPAHCTBE M BO BpeMmeHu. s ymo-
pSIOYEHHS U CHCTEeMAaTH3allMU 3THUX Xa-
PaKTEepUCTUK MX YacTO YCPEIHSIOT II0
OJHOPOAHBIM DPErHMOHAM M HHTEpBaJaM
BpEMEHH, OOBIYHO CBS3aHHBIM JHOO C
YKa3aHHBIMH IEPHOANYHOCTIMHU (CpeHe-
CYTOYHBIE, CPEIHETOJOBbIC 3HAUCHHS),
JN0O0 C YaCTSIMHU ITHX TIEPHOJIOB (CPEIHIE
4acoBble, CPETHEMECSYHBIC U CpeIHece-
30HHBIE 3HaueHUs). Cpeau MepeduncicH-
HBIX 0CO00 BBIICINM MECSIYHOE OCpeIHE-
HHUE KaK B HEKOTOPOM CMBbICJIE €CTECTBECH-
HOE: aHaIW3 MEPHOANYHOCTH (DIYyKTya-
WA TeMIiepaTrypbl HIDKHEH aTMocdepsl
MoKasall, 9TO MX JOBOJBHO YETKO MOYKHO
pas3ienuTh Ha QIYKTyaluu ¢ IepuoaMu
MeHblIe Mecslua (CHHONTHYECKUE) |
6oxpmie mecsmna (o moayrona) (MonwuH,
1982). O1oT dakT «y3aKOHUBAECT» LIMPO-
KO pacrpoCTpaHCHHOE MECSYHOE OCpej-
HEHME TIOYTH BCEX METEOPOJIOTHUECKUX U
KIMMAaTHYECKUX BEJTUYMH B yOIUKAIHAX
U apXuBax AAHHBIX U3MEPEHHH.
Ou3NUECKUX BEJIWYHH, XapaKTepu-
3YIOIIMX TEKYLIEe COCTOSHHE KIMMAaTH-
YEeCKOH CHCTEeMBI, HAaCUMUTBIBACTCS He-
CKOJIBKO JIECSITKOB. JIMIIb HEMHOTHE W3
HUX — TeMmIepaTrypa Bo3ayxa (a B Ky-
MaJTbHBII CE30H 1 BOJIBI B OJIKaiiieM Bo-
JI0EME), CKOPOCTh BETPa U MHTEHCUBHOCTD
OCaJIKOB — TIPE/CTABIISIOT IOBCEIHEB-
HBIH MHTEpEC JUIsi 0OBIYHOTO 370POBOTO
yenoBeka. Ho ais crenuanucToB, U CH-

! Kpatkuii cImcok IyOIHKamyii, Tu60 IIPOLMTHPOBAHHBIX HILKE, THOO0 II03BOJIONUAX YATATETIO
03HAKOMUTDHCS C BAYKHBIMH, C HaITlel TOUKH 3pEHISI, acTieKTaMy (GopMHUPOBAHIS U I3MEHEH U KITuMaTa 3eM-

JIN, IIPUBEJICH B KOHIIE HACTOAIIECTO U3 JaH1A.

2 3J1ech YMECTHO IO TMEPKHY Th, YTO MPEIMETOM HAIIEr0 pacckasa sBISIETCsl mpodiema (JopMUpoBa-
HUS KJIMMata 3eMIH U eTo U3MeHeHUH. FIMeHHO 11osToMy JIpyTrast BakHas IpolieMa — 3aIiiTa IIPUpoTHOH
CPEJIBI OT aHTPOIIOT €HHOT'0 BO3/ICHCTBIS — HUZKE HUTJIE TI0IpOOHO He 00Cy K1aeTCsI, XOTS CBSI3b MY 3a-
IPSI3HEHHUEM OKPYKaIoNIeH cpe/ibl U KIIUMaToOM, KOHEUHO, CYITIECTBYET.
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BsedeHue. Ymo makoe kaumam?

HONTUKOB, W KJIMMAaTOJIOTOB, HE MeHee
BaXXHBI TOJIOKEHUE 00JacTeil HU3KOTO M
BBICOKOTO aTMOC(EPHOTO JaBIICHHUs, Ha-
JIMYME UK OTCYTCTBUE 00JIAYHOCTH, (POp-
Ma U TOJIIHWHA OOJIAKOB, OTpakaTelbHas
CIOCOOHOCTh  (amb0en0) TMOBEPXHOCTH,
TeMIepaTypa U ypOBEHb COJICHOCTH MOp-
CKOI BOJABI U MHOTHE JIpyrMe Xapakxre-
puctuku atMocdepsl. Bece orn KommdecT-
BCHHO OIIMCBIBAKOT OTACJIBbHBIC DJICMCHTHI
KITMMAaTHYECKOW CHCTEMBI H/HJTH TIO3BOJIS-
IOT OLIGHUTH CTETICHb B3aWMOJCHCTBUS
MeXy HUMHU. VIMEeHHO Ha TaKuX OIeHKaX
CTpPOATCSl COBPEMEHHBIE CIOXKHBIE (pH3H-
KO-MaTeMaTHIeCKHe MOJIEIH, TT03BOJISIO-
IMe MPOBOJUTH pazHOOOpa3HbIE HcCie-
JIOBaHMUA KIUMara 3eMJId, BKJIIOYas W
NpPEACKa3aHusl €ro BEPOSATHBIX H3MEHe-
HUMH.

3n1ech Mox M3MEHEHUSIMHM KIIMMaTa
IIO/IPAa3yMEBAETCS yCTOMYMBAsL TEHJIEH-
s K ©3MEHEHHUIO KaKOH-1100 13 BhIIIE-
IIPUBEJECHHBIX XapaKTEPUCTUK 3a JIU-
TEJBHBIM MPOMEXKYTOK BpemeHHu. Ha-
npuMep, TMOBBIIIEHHE CPEIHETr0I0BON
CpeIHETTI00aNbHON TeMIepaTypsl IpH-
3emHOro Bo3ayxa Ha 0,74 °C c Hauana
XX Beka JI0 HACTOSIIEr0 BpPEeMEHH a0
OCHOBaHHE TOBOPUTH O TJIOOAIBHOM TIO-
TETUICHWH, TIOBJIEKIIIEM TIOMyTHO W3MEHe-

HUS U JAPYTUX KIMMATHYECKUX XapakKTe-
puctuk. O IPOUCXOIAIIUX B TO K€ BpeMs
OTHOCHTEIHHO KPAaTKOBPEMEHHBIX H3Me-
HEHUsX OyJIeM TOBOPUTH Kak O KoJicOaHu-
sx knuMara. K 3Toil kaTeropuu MOKHO
OTHECTH U CC30HHBLIC M3MCHCHUSA KIIUMaA-
TUYECKUX XapaKTEPUCTHK, M TPOUCXOIS-
LIyI0 pa3 B JBa-TpU rofa (KBa3uABYXJCT-
HIOI0) CMEHY HaIlpaBIIeHUS MTEpeHOCca BO3-
Jyxa B 9KBaTOpHUaIbHOH cTpaTocdepe (Ha
BBICOTaX 15—50 kM) ¢ 3amaga Ha BOCTOK U
00paTHO, ¥ MIEPUOJIUYECCKYIO TIEPECTPOii-
Ky TeMmIepaTypbl TOBEPXHOCTH OKeaHa H
LUPKYJSIIUY  HIDKHEW Tporochepsl (Ha
BBICOTAaX 110 15—17 kM) B Tpommueckon
30He Tuxoro u MHanUNCKOTO OKEaHOB (SIB-
nenne Dinb-Huubo). BiusHue Ha Texymee
COCTOSIHME KJIMMaTa MOTYT OKa3bIBaTh H
HEKOTOPLIC HCEIICPUOIUYCCKUEC SABJICHUA
[IPUPOJIBI, B YACTHOCTH KPYITHBIE W3BEp-
JKEHHsI BYJIKAHOB, COIPOBOXKIAOIIHECS
3a0pOCOM 3HAYHMTEIHHONH MAacChl Ta30B H
a’po3soicii (reruia) B crpatochepy. Kak
MTOKA3bIBAIOT PE3yJlbTaThl H3MEPEHUH,
MPOAOJDKUTCIIBHOCTD UX BO3IIeI7[CTBHH CO-
CTaBJIAET OT OJTHOTO TOAA JI0 TPEX JIET.

HanpamuBaercst BOIpOC: 4TO, Kak U
B KakoW Mepe CKa3bIBaeTCs Ha KIMMaTe
3emun? OTBET HA HETO COACPIKUTCS B ClIie-
IYIOIIIEM pazJiere.



GAKTOPbI M NPOLECCHI, POPMUPYHOLLUME K/IUMAT

Kax yxe 3HaeT uutarenb, KIMMaT MECT-
HOCTH TIPSIMO 3aBHUCHT OT TOTO, CKOJBKO
COJIHEYHOH »HEpPruM («COJHEYHBIX JIy-
4eil») TOCTUTaeT 3eMHOM MOBEpXHOCTU. B
COOTBETCTBHH C 3aKOHAMH (DUIUKHU 3eMJIs
KaK «Cepoe» TeJO IOTJIONIaeT DHEPTUI0
U U3JIy4aeT €€, U 9TU MPOLECCHl ONpee-
JAIOT TeMIepaTypy HOJCTHUJIAIOIIEN Io-
BEPXHOCTH, a TaKKe 3eMHOH aTMOc(epbl.
HamomuamM, 9To moriomiaeT 3emis Cco-
JIHEYHOE, YacTO UIMEHYEMOEe KOPOTKOBOJI-
HOBBIM, N3ITy4€HHE C JUINHOW BOJIHBI A, HE
npessmaromeii 4 MM (1 Mmkm= 100 m), a
u3IydaeT Ha OOJBLIMX JJIMHAX BOJH. B
CpPEIHEM Ha KAXK/bIM KBAaJpaTHBIA METp
MIPUXOIUTCS TTIOTOK COJIHEYHON SHEPTHH,
paBHblil 1370 BT — 3Ty BelMuuHy Ha3bl-
BaIOT COJHEYHON moctosiHHOW. Ecim ke
MBICJIIEHHO TMOCTPOUTH Ccdepy, MpoXojs-
IYIO 110 BEpXHEH rpanuiie atMmochepsl, TO
Ha 1 M2 ee moBepxHOCTH OyzIeT MOMAIATh
npubnusutensHo 342 Bt comHeuHOH
sneprun. Ilpumepno 31 % storo moroka
orpaxkaercsi arMoc(epoil u MoJCTHIIA0-
IIe TOBEPXHOCTHIO, U JIUIIH OKOJIO ITOJIO-
BUHBI (B cpesiHeM TpuMepHo 170 Br/m—2,
MEHBIIIE Y TOJIF0COB, OOJIbILE B TPOMTHKAX )
JIOCTUTAET TOBEPXHOCTH 3E€MJI | TIOTJIO-
maercs et (ocranpHbeie 19 % mormomra-
I0TCsl B atMoc(epe, TIIaBHBIM 00pas3oM,
o0nakamu).

B cBorwo ouepenp, 3eMHas MOBEpX-
HOCTh HCITyCKaeT B aTMocdepy IJIHHHO-
BOJIHOBOE (TeryioBoe) m3iydeHue. Eciu
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ObI BCE ATO TEIUIOBOE M3JIydeHHe Oecrpe-
IIATCTBEHHO TMOKHUAaio armochepy, TO
CPEIHEro/IoBasi CpeIHErIo0aibHasT TEM-
reparypa Bo3ayxa y MOBEpXHOCTH 3eMIIH
Obuta Obl paBHa —19 °C, omHako B Jeii-
CTBHUTEIBHOCTH OHa cocTasjisser 14 °C!
Komdoprayto nobdasky B 33 °C obecrne-
YUBACT HaM CIHOCOOHOCTH aTMocdepsl,
TOYHEE, HEKOTOPHIX €€ Ta30B M 00JaKOB
3aJIep)KUBaTh M IMOMJIONIATh YXOJISIIYIO
JUTMHHOBOJIHOBYIO pajaiuio (MapHUKO-
BhIif 3¢dekT). B cBete ckazanHoro obpa-
THM 0c000¢ BHUMaHHWE Ha IBOSKYIO POJb
00JI1aKOB B PaIUAIIHOHHOM PEXKHUME CUCTE-
MbI 3emiisi—arMocdepa: ¢ OAHOH CTOpPO-
HbI, OHM COKPAIAIOT MPUTOK COJHEYHOU
paauanuu, oTpaxkas ee, ¢ Ipyroi, oiaro-
Japs TIOTJIOIIEHUI0 MMM COJTHEYHOTO W,
0COOCHHO, JUTHHHOBOJIHOBOT'O U3JTYUYCHHUS,
MIPOWCXOJNUT CTONh CYIICCTBEHHBIN Ha-
rpeB atmocdepsl. [Ipeodnaganue ogHOro
M3 3THUX TPOILECCOB ompeaeisercs: dop-
MOM 00JIAKOB, UX MIOTHOCTHIO U BBICOTOU
PaCIOJI0KECHUSI.

HecnoxxHo coo0pasutk, 4TO B Cpe/l-
HEM 3a T'0J{ KOJMYECTBO IHEPIUH, IMOJIY-
YEHHOM M OTIAHHOW CHUCTEMOMN 3eMIIsl—
aTMocgepa, IPUMEPHO OJIMHAKOBO, BEJIb B
IIPOTUBHOM CITydae CPETHET0/I0Basi Cpe/l-
Herno0anbHas TeMmIepaTypa BO3JyXa Y
MTOJICTUITIAIONIEH TTOBEPXHOCTH MUMela OBl
COXPAHSIIONIYIOCS] THICSYEICTHSIMUA TCH-
JIEHIIMIO 100 K MOBBIIIEHUIO, JIM0O K I10-
Hmwkennro. OaHako ¢ HayalioM XX Beka
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MpuOOPHI CTaIM (PUKCHUPOBATh YCTOWYH-
BOC TOBBIIICHUE CPEIHEU TeMIIepaTyphl
OT JIECSITUIICTHS K JIECATHIIETHIO. ..

Kaxue >xe mpu4nHBI CIIOCOOHBI BBI-
3BaTh HAPYIICHUE CIIOKUBIIICTOCS BEKAMH
Oananca? Bo-niepBbIX, uzmeHenue nomoxa
conneyno2o uznyuenus. CIEAUTh 38 TAKUM
M3MEHEHHEM Ha BepXHEW IpaHuIle aTMO-
cepbl OueHb TPYIHO. DTO CTAJIO BO3MOK-
HBIM TOJIbKO B mociuenuue 20—30 net ¢
TMOSIBIICHUEM MCKYCCTBEHHBIX CITyTHHKOB
3emun, KOTOpBIC 3adUKCHPOBATH JIHIIH
HE3HAYMTEIIbHBIC KOJICOAHUSI COJHEUHOM
HOCTOSIHHOM B X0oz¢€ 1 1-1eTHero 1uKIia co-
JIHEYHOW AaKTUBHOCTU C AaMIUIMTYIOU
0,1 %. KocBemHble JaHHbIE YKa3bIBAIOT HA
3HAYUTEILHO OOJIBIIHNE €€ U3MEHEHUS (JIe-
caTeie monwm miporienTa) B X VII Bexke.

Bo-Bropeix, k HapymeHnto OanaHca
MOJKET TIPUBECTH UBMeHeHUe albbedo —
COOTHOLIEHMSI MEXKAY OTPAKEHHOU U ITPU-
xoJsiiel conHeuHon paguanuen. Kax uz-
BECTHO, YeM CBETJIe€ IMOBEPXHOCTh, TEM
JydIlle OHAa OTpaKaeT MAJAIOIIUN Ha Hee
cBeT. Vi3MeHeHns ab0e/10 Mo ICTHIIAFOIIEH
MOBEPXHOCTH TIPOUCXOMASAT TIOCTOSIHHO U B
OCHOBHOM B pPe3yJIbTaTe BMEIIATEIHCTBA
YeJIOBEKa: BBIPYOKH JIECOB, PACIAaIllKy 3e-
MeJTb, CO3/IaHHsI BOJIOXPAHIUIHII | T. T1., HO
MMEIOT OHU JIOKaJIbHBIA WJIM, B KpalHEM
cllyyae, perdoHaibHbIA MaciTad. Beico-
Kasi HK3MEHYUBOCTh OOJIAYHOCTH B KaXJIOH
KOHKPETHOH MECTHOCTH CEPhE3HO OCIIOXK-
HSCT BBIYMCIICHUE aib0eno  OO0JIaKoB.
OpHaKo aHaJK3 CITy THUKOBBIX JJAHHBIX 110~
Ka3bIBaeT, 4TO B CPEIHEM I10 BCEMY 3€MHO-
My IIapy ¥ KOJMYECTBO O0JIAKOB, U UX pa-
JMAIIMOHHBIE CBOMCTBA MEHSIOTCS Majlo.
CrnenoBarelibHO, U3MEHEHHSI ab0eI0 MO-
TYT HEMHOTO WCKa3uTh TMPUBBIYHOE pac-
MpeNeicHne MPUTOKA COJTHEYHOU pajua-
[IUH B PA3IIMYHBIX TeorpauIeckux 30Hax,
HO HE OTpassTcs Ha OOIIeM KOJIHYECTBE
COJIHEYHOM 3HEPruH, OTJIONIAEMOU cUCTe-
Moii 3emiis—armocdepa.

Hakonen, B-TpeTbux, NpUYNHON Ha-
pyueHust 6amaHca MOXET CTaTh u3MeHe-
HUue nomoxa yxoosuell OIUHHOBOIHOBOU
paouayuu. B yCIOBHSIX yIIOMSHYTOTO OT-
HOCHUTEIBHOTO TTOCTOSHCTBA KOJIHMYECTBA
00JIaKOB B T1I00aTbHOM MaciiTabe OCHOB-
HO¥ BKJIaJ] B U3BMEHEHHE MTOTOKA TEIJIOBO-
IO M3ITyYeHUs] BHOCST IOTJIOMIAIONINE H
M3IIYYAroOIIe €ro MapHUKOBEIE Ta3bl. KX
MepPEUYCHb XOPOIIO U3BECTECH, OH BKJIIOYa-
eT BogsaHoil map H>O, nByokucs yriepozna
(yrnekucnsiii raz) CO,, meran CHy, 3a-
kuch aszora N»,O, o030 O3 u psajg apyrux
ra3oB (puc. 1).

BopasiHoil map nmo mpaBy cuuTaercs
TJIABHBIM TTAPHUKOBBIM Ta30M, TIOCKOJIBKY
[OTJIOUIAET JJTMHHOBOJIHOBYIO PaUalfio
[IOYTH Ha BCEX YaCcTOTaX WH(MPAKPACHOTO
n3nydeHus (A > 0,7 MKM) U J1enaer 3To
MHOTO HHTEHCUBHEE MMPOUNX MTAPHUKOBBIX
razoB. JIump B «OKHE MPO3PAUYHOCTI
(8 MKkM < A < 13 MKM) MOTJIOIIEHUE BOISI-
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Puc. 1. Cxema cTpoeHus u coctaBa arMoc(ephbl.
KpuBas — BepTHKAIBHbBIH TPOGHIH TEMIIEPATY-
PBI CTaHIAPTHOM aTMOCEphI (CPETHUX IITUPOT).

11



O kauMame no cyujecmsy u 8cepbe3’

HBIM TapOM MUHHMAJILHO. B ¢BA3M ¢ 3THM
TJIAaBHBIM KPUTEPUEM 3HAYMMOCTH BCSAKO-
ro JPyroro NMapHUKOBOTO Ta3a SBISETCS
ero crnocobHocTh 3()(HEKTUBHO TOIIIO-
maTth WHPPAKPACHOE H3IIyUYCHHE BHYTPHU
«OKHa IPO3pPaYHOCTH» WM BOIHU3M €ro
rpanull. B Takoil mepapxuu yrieKHUCIIbIA
ra3 3aHUMaeT Oe30rOBOPOYHOE BTOPOE
MecTo. ETo rimaBHas mosoca MmorjaoneHus
MPUXOIUTCS Ha JUIMHY BOJHBI 15 MKM.
WHTEepecHo, 4TO Ha ATOM ke JJINHE BOJIHBI
HaXOAWUTCS U MAKCUMyM HHTEHCHBHOCTH
M3JIy4YeHUus MOBEPXHOCTH 3eMJIH MpHu
BBIIIEYKa3aHHOW CPETHET0/I0BOM CpeJiHe-
r100aJIbHON TeMIlepaType MOBEPXHOCTH
14 °C. D10 00CTOATENHCTBO 3aMETHO
nosbimaeT poiab CO, B HapHUKOBOM (-
dexre.

MeHbIHi, HO OTHIOAH HE peHeope-
JKUMO MAaJbli BKJaJ B HapHUKOBBIA 3¢-
¢dexr BHOcAT Meran CHy, 3akuch aszora
N, 0, 0301 O3 u Gosnbliast rpymmna rajgoreH-
yIIIeBO0pOIOB ((hpEOHOB, TAIOHOB W
1p.). [locnennue nosiBuiuch B atMocdepe
B cepenuHe XX BeKa B Pe3yJbTaTe UX HH-
TEHCHUBHOT'O ITPOM3BOICTBA U HCIIOJIB30Ba-
HUSL B XOJIOJWIbHBIX YCTAaHOBKAX, KOHAU-
LOHEepax, a’3pO30JIbHBIX PACIbUIUTEIIX,
IIpU TPOU3BOJCTBE AIIOMHUHUS, IOXKa-
porymenuu u np. CeroaHs copepkanue
rajIoreHyIJIeBOI0POIOB B BO3/LyXE CpPaB-
HHUTEJIBHO HEBEJIMKO, M, Oojee TOro, Mx
npuMeHeHue HaumHas ¢ 1990-x romos
pernameHTupyercss MoOHpealnbCKUM Ipo-
TokooM. OIHAaKO B CHIIy XHMHYECKOH
[IACCUBHOCTH T'aJIOTCHYTJIEBOIOPOIOB 3a-
Opomennsle paHee B arMmocdepy OHHU
OCTaHyTCs TaM €Il Ha rOJIbl U JIeCATHIIe-
tusi. CyMMapHbIi BKJIaJ Tal0T€HyIJICBO-
JOPOAOB B MAPHUKOBBIN 3 deKT oTHOCH-
TEJIbHO HEBEJIMK — OH COM3MEPUM C BKJIa-
JoM N»O ¥ 030Ha, HO 3aMETHO YCTYIIA€eT
BKJIaJly METaHa.

Ha puc. 2 nmpuBeneHsl pe3yiabTaThl
usmepenuii konnentpauuun CO,, CHy u
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Puc. 2. Msmenenwe KoHueHTpamum (MiH |,
Mipx ') yriaekucioro raza CO, (@), metana CH,
(0) n 3akucu azora N,O (8) B HIKHEH aTMocde-
pe 3a nocineauue 10 Thicsd Jer (cresa) U HAYH-
Has ¢ 1750 rona (na epeskax), a Tarxxe 00yciIoB-
JICHHOE 3TUMH Ta3aMH PaJnalliOHHOE BO3JEH-
crue (Br/M?) (cnpasa).
Pesynsraram mamepenus B arMocdepe COOTBETCTBYET
KpacHasd KpuBasd, JPpYTUMHU LBETAMHU TMOKa3aHbI PE3yJib-
TaTbI HSMepeHI/Iﬁ B JICAOBBIX H JOHHBIX OTJIOMKCHHAX.
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N>O B HuKHel aTMoc(epe 3a HECKOIBKO
nocneannx crojernid. C cepenuanl XX
BEKa OCYILECTBISIOTCS MX MPSIMbIE H3Me-
peHusi, a 3HAYCHHsI KOHIICHTpaIui 3a
NpEeAbIAYIINE TOABI U UX «BO3PACT» H3Me-
PCHBI B ITy3bIpbKax BO3JyXa, HAXOSIIUX -
cs1 B Ipo0ax Jib/1a, U3BJICYCHHBIX C PA3HBIX
[IyOUH JIEAHUKOBBIX IIUTOB AHTAPKTUIbI
u ['pennangnu. AHaJIOTUYHBIE CBEICHUS
[OJIy4aloT B PE3yJIbTaTe€ aHaIn3a PaKo-
BUH, COACPKAIIMXCS B JIOHHBIX OTJIOXKE-
HUSIX HEKOTOpbIX pailoHOB MupoBoro
okeaHa. /{15t Bcex MapHUKOBBIX Ta30B Xa-
PaKTEPHO PE3KOE YCKOPEHHE POCTa MX
KOHILIEHTPAIMK C HAYaJIOM IPOMBIIIICH-
HOW 3pBI, 0COOCHHO BO BTOPOH MTOJIOBHHE
XX Bexa.

B nocnennue necsirunerust oqHOBpe-
MEHHO C YBEJIIMYCHUCM 3arpsi3HCHUST BO3-
JyXa BCJEICTBHE BBIOPOCOB aBTOTpaH-
CIOPTA M CXKUT'aHUS KCKOIIAEMOT0 TOILIH-
Ba BO3pacTaeT TaKkKe W COJep)KaHHe
030Ha B Tpomocdepe (HHKHEM CIIOE at-
Mocgepsl 10 ypoBHs 10—16 kM) B mpo-
MBILIJICHHBIX pernoHax CeBepHOro Moiy-
mrapus. Ero monst B o0mem conepkaHnuu
030Ha B aTMmocdepe HE NPEBOCXOIUT
10—15 %, HO MOJI0CA TTOTJIOMICHUSI 030Ha
MIPUXOIUTCS Ha CEPEINHY «OKHA TPO3pad-
HOCTH» (A = 9,6 MKM), U TIOTOMY €roO
BKJIaJl B OOIIMI pagualuoHHBIA 3P PeKT
3HAYUTEIICH.

3aMeTHOE BJIMSHUEC HA pagUaIliOH-
HBI peXHUM aTMoc(epbl OKa3bIBalOT HE
TOJILKO 00JIaKa, COCTOSIINME W3 >KUAKHX
Kalelb W JIEOSIHbIX KPUCTAJUIOB, HO U
TBEp/bIE, KUKUE U OOBOJHEHHBIC YaCTH-
bl MUHEPAJIBbHON NBUIA, MOPCKHX COJIEH,
CakH, OPraHUYECKUX COCIMHEHUH U TIp.
OTH 4acTHUIIBI MOTYT pacceuBaTh M MOTJI0-

marth (HOTOHBI KOPOTKOBOJTHOBOH M JUIWH-
HOBOJIHOBOM pajuanuu. [Ipu 3ToM 1moTox
W3TYYeHUs] OciadisieTcs, 1 MoeT oOpa-
30BaThCsl CIIOM BO3IyXa, Pa3oTPETHIH,
HampuMep,  OOJBIIUM  KOJMYECTBOM
HAXOJISIIINXCS B HEM Ca)KEBBIX YACTHII.

O mnapHUKOBOM 3(QeKTe MNUIIyT
MHOT0, HO YacTO €r0 CMBICT UCKa)KaeTCsl.
CyTb ero — B NOTJIONIEHNHU aTMochepoit
JUIMHHOBOJIHOBOW paJinalliy, UCITyCKae-
MOH Harpetoil noAcTUIAOIIECH MOBEPX-
HOocThIO. [lormomierHas MapHUKOBBIM
ra3oM SHEprusi JUIMHHOBOJIHOBOTO H3IIY-
YESHHSI IPUBOJIUT K MOBBIIICHUIO TEMIIepa-
TYypHl BO3yXa, COJEPKAIIero MapHUKO-
BBII ra3. YBEIMUEHHOE COJIepKaHUE Mmap-
HUKOBOTO Tra3a W O5TO TOBBIIICHUE
TEMIEpPaTyphl BBI3BIBAIOT BO3paCTaHHE
[OTOKA JITHHHOBOJIHOBOTO  W3JTyYCHHS
BHHU3, K TOJICTHUJIAIOIEH MOBEPXHOCTH, U
BBEpX, K BEpXHEW I'paHUIle aTMOCQEPHI.
[Ipu HarpeBaHUM BO3yXa €T0 BIAKHOCTD
BO3pAacTaceT, a BOJSHOM map — camblid
CUJIbHBIM NapHUKOBBIN ra3. Ilornomenue
VM JJTMHHOBOJIHOBOTO M3JIy4€HUS TIPHUBO-
JIT K PE3KOMY TMOBBINICHHIO TEMIIEPATY-
pel Bo3ayxa. Tak HECKOJNBKO MOJIOXKHU-
TEIbHBIX 0OpaTHBIX CBs3eii! MHOroKpart-
HO YCWJIHMBAIOT ITaPHUKOBEIN A(DPEeKT H
JIEJIA0T €r0 CaMbIM 3HAYUTEIHHBIM Cpean
BCEX JPYTUX aHTPOINOTSHHBIX KIUMATO-
(hopmupyronx GhakTopos.

YnoMsiHEM Takke O JPyroM TakoM
(hakTOpe — BIUSTHUK aTMOC(EPHBIX a3PO-
30J1€ii. 3HAYUTEIbHAsT WX YacTh COCTOWT
W3 9aCTHII, coepkamux cepy. OHu oopa-
3YI0TCSI OOBIYHO BO BJIaXKHOH aTtMmocdepe
13 ra30B, NIPUCYTCTBYIOIIMX B BBIOpOcax
JNIEKTPOCTAHIIN ¥ METaLUTypTHYECKUX
3aBOJIOB, CXKHTAIOUINX HCKOIMAaeMoe TOI-

1 351ech 01 HOJOKUTENLHON 0GPATHON CBA3IO TIOHAMAETCS CUTY AITUS, KOT/Ia TIPOSIBIIEHHE O/IHOTO
KIMMaToGOPMUPYIOIIEro GpakTopa BeJIeT K aKTUBH3AIMH JPYTUX GaKTOPOB U UX COBMECTHOE BO3/ICHCTBHE
OKaspIBaeTCs B pesyibTaTe Gojlee CHIIBHBIM, YeM BO3/leHCTBHE, 00YCIOBICHHOE O/THUM IIEPBOHAYATBLHBIM
daxTopom. OTprIiaTenbHas oOpaTHas CBSI3b, HAIIPOTUB, BEIPAKAETCS B TOM, UTO aKTUBHU3AIHS IPYTUX dax-

TOPOB ocnadIsIeT BIUSHUE IIEPBOHAYATILHOT'O Q)aKTopa.
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JUBO — Yrojb, He(PTh, Ma3yT. 3a He-
CKOITBKO JIHEW WM HEJEeNb 3TH adpO30Ju
MPOHUKAIOT B 00JIaYHbIC YaCTHUIIBI ¥ BBITA-
JAr0T Ha 3eMUITIO € 0CaJKaMu. 3a 3TO BpeMsl
OHU HE YCIICBAIOT JAJIEKO YJAIUTHCS OT
CBOUX HCTOYHHUKOB, PACIOJIOKEHHBIX B
MPOMBIIIUICHHBIX W HACEJICHHBIX PErHo-
HAaX B OCHOBHOM B YMEPEHHbBIX M BBICOKHX
nmpotax CeepHoro mnonymapus. Jpy-
T'YIO 4acTh a’po30Jiel COCTaBISIOT MUHE-
paJIbHBIE YACTHIIBI U YACTHIIBI MOPCKOM
coJu, Tmonajarime B armochepy ¢ mo-
BEPXHOCTH CYIIM W OKeaHa. A3p0o30JH
(KpoMe caku) pacceuBarOT U OCIAOISIOT
noroku n3nydenus CoJHIA U TAaKUM 00-
pasoM TIPOU3BOJAT «AHTHIIAPHUKOBBIID
3(pekr — BTOpPOH MO 3HAYUMOCTU B
CIHCKEe KIMMATOGOPMHUPYIOMUX — TJI0-
OaNBHBIX (PaKTOPOB.

Jist KOMTMYeCTBEHHBIX OLIEHOK 3Ha-
YUMOCTH Pa3HBIX KIMMaTO()OpMHUPYIO-
X (GakTopoB BBOJAT CICHHATBHYIO Xa-
PaKTEPUCTUKY — paouayuorHoe 8030eli-
cmeue  (Qopcune).  PanuanmoHHBIM
BO3/ICHCTBHEM Ha3bIBAIOT COBOKYITHOE U3-
MEHEHHE TIOTOKOB KOPOTKOBOJIHOBOH U
JUIMHHOBOJIHOBOW panuanuu (X pas-
HOCTb) 3@ PACCMATPUBAEMBbII IEPHOJT Bpe-
MEHH Ha HEKOTOPOM YpOBHE aTMocde-
pbl — OOBIYHO Ha BepXHEH TpaHuIle TPO-
nocgepsl (Tporonayse) WiM Ha YCIOBHOR
BepxHel Tpanuie armocdepsl. [lompob-
Hee 0 paAnanoHHOM (POPCHHTE CM. pado-
Ty Kapouss, Kucenesa (2003).

PamnanmmonHoe BoszneiictBue (hop-
CHHT) OIICHUBAET OTHOCUTEIBHYIO 3P deK-
TUBHOCTb WJIH peasbHblil Bk ! Toro uim
MHOTO MapHUKOBOIO Ta3a, a’dpo30Jis, JIIo-
0oro mpupoAHOTO (PEeHOMEHA B M3MEHE-
HHUE PaJUalMOHHOIO PeXIMa aTMochepbl

3a 3aJJaHHBIN TPOMEXKYTOK BpeMeHH. Yac-
TO 3a TAaKOI MPOMEXYTOK IPUHUMAIOT WH-
TepBaJl OT Hayajga «UHIYCTPHAIbHOU
peBomtonun»  (cepenunbl X VI wnm
XIX BEKkOB) 10 HACTOSIIETO BPEMEHH.
OTHOCHUTENBHYIO paTualinoHHYI0 dhdek-
TUBHOCTH APHUKOBOTO T'a3a OMPEACIISIOT
BEITMYMHON PaUallHOHHOTO BO3/ICHCTBUS
(bopcuHTa) TIPH YCITIOBHOM YBEITHMUYCHUH
coJIep KaHUsI ATOTO ra3a B atMochepe Hiu
ee 4acTH Ha eJUHUIY U3MepeHHs (Hanpu-
Mep, 1 kr). Haubonpmmii peanpHBIN (a0-
COJIIOTHBIN) BKJIJ] B COBPEMEHHOE aHTPO-
MOTEHHOE TJI00aNbHOE MOTEIUIEHUE BHO-
CAT  YIVIEKHCIBIH  Ta3  (IpUMEpHO
55—65 %) u metan (15—20 %). B to xe
BpeMsl YIJIEKHCIIBIN T'a3 UMEeT HauMEeHb-
IIYI0 OTHOCHUTEIBHYIO0 3((EKTUBHOCTD, &
HauOOJIbIIAs TTPUXOIUTCS HA TalOTEeHYT-
JieBoiopoibl. Takoe, Ha MEPBbIN B3I,
[apaoOKCalIbHOE TOJIOKEHHE CBS3aHO C
TeM, 4To KoHIeHTpanus CO, B atMochep-
HOM BO3JyX€ MPEBOCXOANT KOHIEHTpa-
LMIO0 Pa3IMYHBIX TaJIOreHYTJIEBO0PO/IOB
B MUJUTMOHBI U MUJITHAPIBI Pa3.

Takum 00pa3oM, U3MEHEHHS KJIMMa-
THUYECKOW CHCTEMBI BO BPEMEHHU U B TPO-
CTPaHCTBE MPOUCXOIAT MPH COBMECTHOM
NEHCTBUM aHTPOITIOTEHHBIX (T. €. BO3HHK-
X B Pe3yJbTaTe pa3iMYHBIX aCMEKTOB
JEeSITeIbHOCTH YEJIOBEKA) M €CTECTBEHHBIX
KIMMaTO(GOPMHUPYIOHINX (PaKTOPOB.

Ha puc. 3 mpencrasieHbsl rpaduku
M3MEHEHUH ¢ IIUPOTON MOTOKOB COJHEY-
HOTO M3JIy4YeHHUs, MOTJIONIEHHOTO CHCTe-
Mot 3eMisi—arMocdepa, TOTOKOB JTHH-
HOBOJIHOBOM, TEIJIOBOW paJHalUH, yXO-
JAIIed B KOCMOC C BEpXHEH TI'paHUIb
atMoc(hepsl, U pPa3HOCTH JTHUX IOTOKOB
M3ITy4eHus], Ha3bIBaeMOM paJnalliOHHBIM

1 OrtnocurensHas 3¢ QeKTHBHOCTS MOKA3BIBAET, HAIIPUMED, BO CKOJIBKO pa3 CHIbHee (W cilabee)
BO3JIeHCTBYET Ha paIalOHHBIN PesKUM aTMoC hephbl 00na monexyia (M [ k2) MeTaHa TI0 CPaBHEHHUIO C 00-
Hotl monekynou (1 ke) yTTIEKUCITIOro Tasa. PeabHbIi BKJIa I OIEHUBAET, BO CKOIIBKO pa3 ciibHee (Wi cliabee)
BO3/IeHCTBYET Ha Pa/IMAITMOHHBIN PEKUM 6 Macca aTMOC(EPHOT0 MeTaHa 110 CPABHEHHUIO o 6cell MACcoll

aTMOoC(EpHOTo YITIEKUCIIOT0 rasa.
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®akmopbl U npoyeccsi, popmupyoujue Kaumam
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Puc. 3. 3Menenus ¢ mmpoToi cpenHe3oHalb-
Hoi panmanuu CollHIA, MOTJIOIIEHHOH cucTe-
Mol 3emisi—armMocdepa (a), nHppakpacHoi pa-
JTUALINH, UCITyCKaeMOil 3Toll cucteMoii (6), u pa-
JIUALIMOHHOTO OajaHca (6).

1 — cpemHeroioBeie 3HaueHus, 2 — nekabpb—heB-
paiib, 3 — HWIOHb—AaBI'YCT.

OarancoM JTOW cucTeMBl. W3 pucyHKa
BHJTHO, YTO B 30HE mpuMepHo 40° ¢. 1. —
40° 0. 11. paMalOHHBIA OaJlaHC B CPe/I-
HEM TIOJIOKUTENIEH, T. €. TaM TPUXO]
sHepruu oT COJIHIIA BBIIIIE, YeM €€ YXO/1 3a
CYEeT JUITMHHOBOJIHOBOT'O U3JIyUEHUs, a BHE
STOW 30HBI CPEAHETOJIOBON paTUaIoH-
HBI OamaHc oTpumartelieH. B 3omHax
15—70° o6oux mosylapuii paauanuoH-
HBII OaJlaHC MEHSIET 3HAK C ILTFCA JISTOM
Ha MHUHYC 3WMOH, a B TIOJISIPHBIX 30HAX,
Boie 70°, GamaHc Bcerja OTPHUIATENIb-
HBIN.

Takasi HEOIHOPOIHOCTH pacIpee-
JICHHsI PaJMallMOHHOIO OajiaHca MOPOXK-
JIaeT MEepPeHoC Tera (dHEPruu) OT TPo-

MMUKOB K TMOJ0caM (MepuIuOHATbHAS
IHUPKYJIANASA), CIOCOOCTBYIOMIUN  €ro
[IPOCTPAHCTBEHHOMY  BBIPaBHUBAHHIO.
[lepeHoc Tema MpOU3BOAUTCS JTBHKEHH-
SIMH BO3/TyXa B aTMOc(hepe 1 BOJIbI B OKea-
HaX, TTIABHBIM 00pa3oM B ATIIAHTHYECKOM
u Tuxom. [Ipu 5TOM BKJIa161 aTMOCPEPHI U
OKEaHOB B MEPEHOC NMPUMEPHO OJIMHAKO-
BbI. OTHOBPEMEHHO Ha ABMKYIIIMECS Mac-
CBl BO3JyXa U BOJBI AcHcTByeT cuia Ko-
puonuca, OOYCIIOBJICHHAs BpallleHHEM
3emMin, KOTOpasi HAmNpaBJsieT dTH MacCh
BJIOJIb KPYT'OB IIHPOTHI, 00pa3ys 30Hab-
HBIE MOTOKH (30HAIBHYIO LHUPKYJIISILIHUIO)
BO3/IyXa C 3arajia Ha BOCTOK B Tporocde-
pe BHE TPOITUKOB.

KoneuHo xe, nepeHoc Bo3ayxa B ar-
Mocdepe MPOUCXOJUT HE TOJIBKO BAOIb
napauienel u mepuanaHoB. B HuxHel
YaCTH TPOIMYICCKOW Tpormocdepsl (0
ypoBHA 8—12 KM) cylecTByeT cucrtema
[accaToB — IIOCTOSIHHBIX BETPOB (MX Ha-
3BaHHME Ha aHTIUHCKOM (trade winds —
«TOPTOBBICY» BETPHI) TOBOPUT CaMoO 3a ce-
0s1), IYIOIINX C CEBEPO-BOCTOKA Ha IOr0-3a-
na; B CeBepHOM MOIYIIAPHH U C FOT0-BOC-
TOKa Ha ceBepo-3amaa B HOxkuHoM. [leit-
CTBYIOILIUE TAKXXE B TPOIMUYECKON 30HE
MYCCOHBI OCOOCHHO pa3BUTHI HaJ| FOXHOI
Aswmeii. OHI TIpeACTaBISIOT CO00H yCTOM-
YMBbIE CE30HHBIC BETPBI, MEHSIOIIUE Ha-
[paBJIICHHE Ha MPOTHUBOIOJIOKHOE TIPU
repexo/ie OT 3UMEI K JIeTy uiin o0paTHo. B
30HAJIbHBIX ITOTOKAX BHE TPOITUKOB CYIIIECT-
BYIOT TaK Ha3bIBacMble TIAHETAPHBIC BOJI-
HbI (BonHBI PocOm). [nuHa u aMrumTyaa
9THX BOJH B aTtMocdepe IOCTHTal0T He-
CKOJIBKUX TBICSIY KUJIOMETPOB, OHH 00Opa-
3YIOTCSl M pa3pyIIaloTCsl 38 HECKOJIBKO Cy-
TOK (MHOT/Ia HeJeTb). KapTHHY TOTIOTHSIOT
U YCIOXKHSIOT BETPhl «MECTHOTO 3Haue-
HUSI», TaKKe, HAPUMeEp, KaKk MUCTPaIb —
CEBEpHBIN WM CEeBEPO-3aITaHBIA XOJIOI-
HBI BeTep, Ayrouwii ¢ rop B HOxkHOIM
Opanimu, v 6alkanbCKui 0apry3uH.
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Boo0mie «reorpadudeckne» (paxTo-
PBI 3a9acTyI0 GOPMHUPYIOT PErHOHATBHBIH
U MecTHbI kiumar. Ha pacnpenenenue
TEMIEPATyphl B MPOCTPAHCTBE, €€ CE30H-
HBIE U3MEHEHHs U, 0COOEHHO, Ha OCAJIKH
CHJIBHO BJIMSIET 36MHOM pesbed, B IepBYIO
ouepe/lb PACIOJOKEHHE MAaTEpUKOB MU
OKEaHOB, KpPYIHbIE TOPHbIE CHCTEMBI U
T. A. Hanmpumep, Bo3nyiiHas macca, Hecy-
1asi MHOTO BJIarH, MCTIapHUBILEHCS C T10-
BEPXHOCTH OKE€aHa, BBIHOCUTCS 30HAJIb-
HBIM IIOTOKOM Ha MAaTEPUK U MOJHUMACT-
cs  BJONb CKJIOHa TOPHOro XxpeoOra.
BoxsgHolt map B 3TOI Macce 1O Mepe ee
MOJAbEMA OXJIAKIACTCS, KOHICHCUPYETCS
W BbIlIaJlaeT B Buje ocaiakos. [lo mepe
yAaJeHusl OT okeaHa (M Mopei) 0caaKoB
BBINIAQJACT MEHbIIE, KIUMAT CTaHOBUTCS
0ojiee KOHTHHEHTAIBHBIM, CYXHM C XO-
JIOAHOM 3UMOM U HKAPKHUM JIETOM.

B nrore «paboTbl» BCeX 3TUX eCTecT-
BEHHBIX (p)aKTOPOB CKIIABIBAETCS HAOIFO-
Jaemasi KapTHHA KiIuMmara. AHTPOITOTEH-
HbIE (PAKTOPBI, BHI3BIBAIOIINE N3MEHEHUS
KJIMMaTa, BO3JCUCTBYIOT B OCHOBHOM Ha
OIMCAaHHBIN BBIIIIE PAJIMAITUOHHBIN PEXXUM
aTMocQepsl WK Ha PEKUM HUCHAPEHHS C
MOJICTHJIAOLIEH TOBEPXHOCTH.

OTH MHOTOYHUCIICHHBIE €CTECTBEH-
HBIC M aHTPOIIOTCHHBIE PAKTOPBI, POPMHU-
pytomue Tio0anbHBI U PErHOHATBHBIN
KITUMaT, 00pa3ylT Pa3BETBICHHYI) CHC-
TeMy B3aUMOJICCTBUM, METIN MOJIOXKHU-
TEJILHBIX W OTPHLATEIBHBIX OOpaTHBIX
cBsi3edl. OMHOM U3 caMbIX CHJIBHBIX TaKHX
CBsI3ed SIBJISIETCSl CBSI3b TEMIlepaTypa—
anb0es10: TPU MOBBIIIEHUH TeMIIepaTyphl
HIDKHEH atMoc(epbl TaloT CHera U JIbJIbl,
B pe3ylibTaTe 4ero ajap0eq0 yMeHbIIaeT-
csl, a 3HAYUT, BO3PACTACT M JIOJISA COTHEY-
HOTO M3JTy4YeHHUs], OTJIOIEHHOTO ITOBEPX-
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HOCTBIO, KOTOpasi HAarpeBaeTCsl, YTO MPH-
BOJUT K TIOBBIIICHUIO TEMIIEPATYPhI
HWKHEH atMocgepsl, 00pasysi, TaKUM 00-
pasoM,  TOJIOKUTEIbHYI0  OOpaTHYIO
CBsI3b. DTa CBSI3b MIPACT OYCHb BAKHYIO
POJIb B COBPEMEHHOM TJ100aJIbHOM TIOTETI-
JICHUU KJIMMaTa.

Hexoropsie oOpaTHbIe CBSI3H B K-
MaTH4YeCKHX (hakTopax MpH Pa3HbIX yCIIO-
BUSIX BeAyT cebs mo-pasHomy. Tak, mo-
TEIUICHUE HWXHEH atMochepbl U yBesH-
YCHUE €€ BJIArOCOICPIKAHHS MPUBOIIT K
YBEIMUEHHIO KoJImYecTBa 001akoB (Oana
obnaynoctn). Ecim 310 tutotHas (ciowuc-
Tast) 0OJIAYHOCTh, OHA OTPAKaeT COJHEU-
HYIO paJIMalyio, MOJCTUIIA0NIAs TOBEPX-
HOCTbB IMIOJIY4a€T MCHBIIC SHCPIUU U COOT-
BETCTBEHHO OXJIAXKJaeTCsi — 00pasyercs
oTpuIaTenbHas oOpaTHas ¢Bsi3b. OqHAKO
€CITM yBEIMYMBACTCSl KOJIMYECTBO 0OOJia-
KOB BEPXHETO sipyca, KOTOpbIC MPaKTH-
YECKH MPOMYCKAIOT COJHEYHYIO paja-
LIUI0, HO XOPOIIO TIOTJIOMIAIOT U Tepens3-
JMy4aloT BHU3 M BBEPX TEIUIOBYIO,
JUIMHHOBOJIHOBYIO ~ paJIMAIIMIO,  MOTOK
CYMMapHOTO H3IIyYeHHUs] K TOJCTHIIAIO-
el MoBEPXHOCTH BO3pACTaeT, OHa pa3o-
rpeBaeTCs ¥ MOIYy4aeTCs TOJIOKHUTEIbHAS
obOpaTHast CBS3b.

HepeqncneHHHe KIIMMAaTHYCCKUEC
(daxkTopbl, a Takke psn APYTHX, OCTaB-
[IMXCS 32 PAMKAaMH HAIEr0 H3JI0KEHHUS,
BMECTC C UX B3AaMMOCBA3AMU YYUTBIBAIOT-
CiA B KIIMMAaTU4YCCKUX MOJCIIAX U IIPOTrHO-
3ax U3MECHEHHH KJInMara. JTO CTallo BO3-
MOJKHBIM OJlarojiaps OpraHu3aiui KOM-
IJIeKca HAOMIOJEHHH 33  KIMMaTOM,
MIPOBOJMMBIX C IOMOILBIO PazHOOOpas-
HBIX HU3MEPUTENBHBIX cpeacTB. 00 3ToM
Halll JJaJIbHEUIIUNA pacckas.



KAK HABJIIOAAKOT 3A K/IMMATOM

Kiumatosiorus, Kak u Ipyrue CBsI3aHHbIC ¢
HEell Hay4YHbIC AHUCIUIUIMHBI, HAXOJUTCS B
MOJTHOM 3aBUCHMMOCTH OT KOJIMYECTBA U Ka-
4yecTBa HAOJFO/ICHUI 32 KIIMMAaTOM HallleH
1aHeTbl. VIMEHHO 10 pe3yJibTaraM Hh3Me-
PCHUI MBI CYIUM O KJIMMATEe MMPONLIOrO U
HACTOSIIIIETO B Pa3HBIX YTOJIKAX 3E€MHOTO
rapa, 0 ero peajibHbIX U3MEHEHHUSX, CTPO-
UM TPEIIOI0KEHUs, KAKUM OH CTaHeT B
OymymieM — ONKaiIeM U OTIAICHHOM.
[Tpu 3TOM C KaXKABIM r0JIOM HaM TPeOyeTCst
Bce Oospmmii 00beM uHpopmanmu. C of-
HOU CTOPOHBI, 3TO CBSI3aHO C TEM, YTO YeM
MPOJIOIDKHUTENTbHEE PsiJ HAOTIOJICHUI, TeM
HAJIC)KHEE CTATHCTUUECKUE OIICHKU U BBI-
BOJIBI, TIOJTYYEHHBIE TTPH 00paOOTKE TAKOTO
psna. C pyroil CTOpOHBI, JUIs ONMUCAHUS
TEKYIIEro COCTOSHMS KiuMmara (U Juist
OOJIBIITMHCTBA MPOYHX, B TOM YHUCIE MO-
JIENBHBIX, UCCIICIOBAHUHA B 3TOW 001aCTH)
HE00X0IMMa TOYHAs OriepaTHBHAs HHPOP-
Marusi 0 BO3MOYKHO OOJIBIIIEM YHCIIE KITH-
MaTHYECKHX TapamMerpoB. Maremaruyec-
KOC MOJICIMPOBAHNE — €ABa JIM HE
rJaBHOE HAIPaBICHUE B COBPEMEHHBIX
HCcleIoBaHusIX KiuMata. [loctostHHOE CO-
BEPIICHCTBOBAaHUE MOJIENE OOBIYHO CO-
MPSDKEHO C YBEJIMUYCHUEM UX JICTAIN3AIIUH,
a CIIeOBATENbHO, BO3pAcTaeT IOTPeo-
HOCTh B OoJiee MOAPOOHBIX CBEACHHUSIX O
3HAYCHHAX METCOPOJOTHUECKHUX U KIMMa-
TUYECKUX DJICMECHTOB.

W3MepeHwst TaKKX IEMEHTOB Ha 00-
Jiee WIIM MEHEe IUPOKON CETH Ha3eMHBIX

CTaHIWK Hadamuch okojo 150 meT Hazax.
VYike MOYTH CTOJETHE C ATOH LEJbI0 HC-
MOJIB3YIOTCS a3POCTATHI M PAJIUO30HIBI, &
CIYTHUKOBBIC JIaHHBIC MOCTYMAT C
1970-x romoB, IpUYEM COTIIACUE TAHHBIX,
MOJYYCHHBIX C PAa3HBIX CIYTHHKOB, 0
CHX IIOp HE BIIOJIHE yJIOBIETBOPUTEIHHO.
ApPXUBBI  KIIUMATHYECKUX  DJIEMEHTOB
(dopmupyroTcs myteM cbopa, cucTeMarTu-
3a1uu, MPOBEpKH (KOHTPOJIIs) U 00paboT-
KM JJAaHHBIX, TTOJIyYCHHBIX W3 BBILIETIepe-
YHUCJICHHBIX HWCTOYHUKOB. DTH JaHHBIE
4acTo MPEJCTABISIFOTCS B BUJC TAaK HA3bI-
BaeMbIX pe-aHaJIM30B, KOTJa Pe3yJbTaThl
H3MEPEHUH B OTAENBHBIX reorpaduyec-
KHX TOYKaX BKIIOYAIOTCS B TPEXMEPHYIO
MOJIeNIb OOIIEH MUPKYJISIIUN aTMOC(EphI
C IIEJIbIO MOJTYYUTh MPOUHTEPIIOTHPOBAH-
HBIC U «CTJIa)KEHHBIE» MOJIEJIBIO BO Bpe-
MEHH U B IPOCTPAHCTBE METEOPOIIOTHYEC-
KM€ BEJIMYMHBI B y3JlaX reorpauyeckoi
CETKH U OCPEJHCHHBIC TI0 BPEeMEHH. JTH
JaHHBIC, Pa3HECCHHBIE 110 BPEMEHH U pe-
rHOHaM, 00pa3yIOT BpEMEHHBIE PSIJIbI J1e-
MEHTOB KJIMMaTa — MpPeAMET H3Y4CHUs
KIMMAaToJ0roB. Takue psijibl HCIIONB3YIOT-
Csl BO MHOTHX c(hepax — HAY4HBIX, X035~
CTBEHHBIX, COI[MAJIbHBIX, B TIPUPOJIOTIOIIb-
30BaHHHU, U 3TUM 3aHHUMACTCS CIICIHATb-
Has HayKa — MPUKJIIaHas KIMMATOJIOTHSL.

[MpuzeMHble HAOTIONCHHST TPOBO-
JSITCSL HA OOIIMPHON CETH CTallMOHAPHBIX
MeTeoposiornueckux craHuuii. Cerb mo-
CTOSTHHO JCHCTBYIOIIMX METEOPOJIOTH-
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YECKUX CTAHIMW OCHAIIECHA 10 BO3MOXK-
HOCTH YHH(UIIMPOBAHHBIMH TPUOOpaMH
JUTSE ©3MEPEHUSI OCHOBHBIX METEOPOJIOTH-
YEeCKHUX BEIMYUH (TEMIIEpaTypbl BO3IyXa
U TTOYBHI, BIIAYKHOCTH BO3/1yXa, atMochep-
HOT'O JIaBIICHHS, CKOPOCTH BETpa, KOJIH-
YEeCTBA OCAJIKOB), a TAK)KE HAOIIOICHNUS 32
SBJICHUSIMU TIOTOJbI. PaboTaeT ceTh mo
€JIMHOM METOJIMKE U3MEPECHUI.

Takue ceTm Hayann CO37aBaTbCS B
XIX Beke. B Poccun k 1872 rony ycumnusi-
MH TOTJIAITHETO AupeKTopa I maBHo# (hu-
3uueckoit obocepsatopun . 1. Buibna
ObIT1a OpraHW30BaHa CeTh U3 73 CTaHIIUN.
Jo sToro BpeMeHr HaOIIOIEHUS 32 [TOTO-
JTOW BEJINCH JIUIIB OT/IETHHBIMH YHTY3HaC-
TaMHU, Yalle BCero YUUTEIISIMA TUMHA3UH 1
CENIbCKUX IIKOJI, CBSAIICHHUKaMH. B Ha-
CTOsIIIeEe BPEMS BCEMUPHAsi METEOPOJIOTH-
YyecKas CeTh BKJIIOYAET MHOTHE THICSYU
CTAHLUH.

B Poccuu B HacTosiiiee BpeMsl Ha-
cunThiBaeTcs 1628 MyHKTOB HaOJIOIE-
Hui. OHU COCTaBISIOT [ 0CyIapCTBEHHYIO
HaOIroaTeNbHYI0 ceTh. IMEeHHO 3Ta ceTh
MOCTaBJISIET OCHOBHYIO YacTh MEPBUYHON
METEOPOJIOrHUeCKOi nH(OpMaILuu — oc-
HOBBI JUISI M3y4YSHUs KJIMMaTa y MOBEpPX-
HocTH 3emnu. Buytpu ['ocynapctBenHoi
HAOII0JaTETFHON CETH BBIJEIISIOT CETH C
psinaMu BBHIOOPOYHBIX CTaHIMK: perep-
HyIO ceTb (458 craHuuii), OMOPHYIO KIH-
MaTHYECKYIO ceTh (235 craHmmii) U Ti0-
OaNBHYIO CeTh HAOIIOACHUN 32 KIIMMATOM
(135 crannwmii). Peniepnas cetb COCTOUT U3
JMY4YIIAX CTAaHIWH, UMEIIINX Haubosee
JUIMHHBIC ¥ OJHOPOJHBIC PSAIbl JAHHBIX
HaOJIFOICHHH U SIBJISIFOLLIMXCS penpe3eHTa-
TUBHBIMH, T. €. TAKUMH, Ha KOTOPBIX OTCYT-
CTBYIOT CHJIBHO BBIp@)KCHHBIE U CBOE0O-
pasHble MECTHbIe BIMsHUS. JlaHHBIE Ha-
OJIFOJICHUIT HAa TaKUX CTaHIUSAX JIAK0T
MpeJICTaBIeHNe 00 O0IIeM TOJOKEHUH B
OombIIoM paiione. PenepHble cTaHITUN He
MOJUIeKAT 3aKphITHIO W mepeHocy. Ha
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0oJbIIEll YacTH POCCHWCKHUX CTaHITHH
(253 craHnuu) nmuHA PSAIOB JTAHHBIX Ha-
oroieHnit coctaBisieT 6osee 50 net, a Ha
44 cranuusax — npesblmaer 100 mer.
OmopHast ceTb — 3TO Ha0Op MHHHMAIb-
HOTO YHCJIa PETICPHBIX CTAHIINH, JTaHHBIC
HaOJIFOJICHU Ha KOTOPBIX ITO3BOJISIOT
OTIPEICTIUTh HAJCKHBIC KIMMaTHYECKIE
HOPMbI M COCTaBUTh OOILEe IPeCTaBIIC-
HHUE 0 KJIUMATE CTPAHBI ¥ €70 U3MECHCHHUSIX.

JlaHHbIe, MOJyYCHHBIC HA TI00ANb-
HO¥ ceTn HaOI0eHHUH 32 KIIMMAaTOM, TIOI-
JeKaT MEXIYyHapOJHOMY OOMEHy M TIo-
mematores B UaTepHeTe. OHU HCIONIB3Y-
FOTCS TIPU HMCCIICOBAHUAX TJI00aJIbHOTO
KJINMAaTa M ero u3MeHeHuH. B riiobanpHoi
CeTH HaOIOIEHUH 3a KIIMMATOM CTaHITHH
pacmpezeneHsl 0 TePPUTOPUN CPaBHU-
TEJIHFHO PAaBHOMEPHO, YETO HEJIb3s CKa3aTh
0 BCEMHMPHOM METEOPOJIOTrMYECKON CeTu
CTaHLMKI. BOIBIIMHCTBO U3 HUX COCPENO-
TOUYEHO Ha TYCTOHACEIIEHHBIX TePPUTOPH-
X BBICOKOPA3BUTHIX cTpaH. Hebompimoe
YUCJIO CTAaHIUN B TOJBSIPHBIX, TOPHBIX H
OKCAaHMUYECKUX paiioHaX HEe 00eCIieYrBacT
BO3pacTaoIUe MOTPEOHOCTH METEOPOIIO-
TUYECKON HayKd M TPAKTHKH, MMOITOMY
CYIIIEeCTBYET HEOOXOMUMOCTE B pa3padoT-
K€ JPYTUX CIIOCOOOB IMOJIy4YeHHUsT HHOP-
MAallU{ U3 3TUX PAHOHOB.

MHorue unTaTenu HaBepHsKa BHJIC-
U METEOpOJIOTHYECKre IUIomanku. B
[EHTPAIHHON YaCTH TUIOMIAIKA PacIoia-
raeTcs TaK Ha3bIBacMas IMCUXPOMETpPHU-
yeckasi OyJika, B KOTOPOW Ha BBICOTE 2 M
HaXOSATCS TEPMOMETPHI I W3MEPEHHS
TEeMITepaTyphl BO3TyXa U ICUXPOMETP IS
M3MEpEeHMs BIAXHOCTH (a Takke camo-
mucisl — TepMorpad u rurporpad). Hax
IJI0MIaAK0M, Ha BeicoTe 70 10 M, pacmosia-
raetcs Quitorep u (UiIn) aneMopymoorpad
JUTSL ©3MEPEHUST CKOPOCTHU U HaIPaBIICHUS
Berpa. Ocaaku cobuparoTcs B BeIpoO C 3a-
IIUTOM OT BBIAYBAHHSI W H3MEPSIOTCA
ocagkomepoM. Ha cronOuke ycraHaBiu-



Kak Habnodarom 3a Kaumamom

BaeTCs CaMOTIHUCEIl 0CAJIKOB — TLTFOBHO-
rpad B 0€JIOM ITHJIMHIPUICCKOM KOPITY-
ce. Ha neOompmol miomaake ¢ B3pbIX-
JICHHOW TOBEPXHOCTHIO  MOMELIAIOTCS
TEPMOMETPHI ISl U3MEPEHHS TeMITepaTy-
PbI TIOYBBI.

Jo 1936 roma ocHOBHBIE HAOIIOC-
HUS TTPOBOJIMIINCH TPH pasa B CyTKH (B 7,
13,21 94 0 MECTHOMY COJIHEYHOMY BpEeMe-
HU (BPEMEHH JIaHHOTO YaCOBOT'O 105ICa)), a
B niepuoji ¢ 1936 no 1966 rog — yeTsipe
pasza B cytku (B 0, 7, 13, 19 u). Ceronns
Takue HaOMIOACHUS OCYLICCTBISIOTCS
BOCEMb pa3 B CYTKH B CPOKH, KpaTHBIE
pem (0, 3, 6, 9 9 U T. I. TO MOCKOBCKOMY
JIeKpeTHOMY BpemeHH). HaOmoaatens BbI-
XOJIMT HA TUTOMIA/IKY U CHUMAET ITOKa3aHHS
TEPMOMETPOB, (PUKCHPYET CKOPOCTh M Ha-
npaBJieHne BeTpa 1o (rorepy (UCIONB3Y-
eTcsl TaKKe aHeMopyMmoorpag — caMonu-
Cell, TIOKa3aHUsi KOTOPOTO CHUMAOTCS C
9KpaHa BHYTPU TOMEIICHUS METEOCTaH-
1K) U ONpeaessieT BU3yaldbHO (OpMYy U
KOJIMYECTBO OOJIAaKOB, JTAILHOCTh BHIHU-
MOCTH, a TaKXKe OTMEYaeT XapaKTep Moro-
Ibl ¥ aTMocdepHbIe sIBICHUS (TyMaH, rpo-
3y, IIKBaJI, METEIb, MBUIbHYI0 OYpPIO U JIp.),
€CITM OHU BO3HUKIN. KomaecTBo ocaakos
M3MEPSIOT PEKe, BCETO J[Ba pa3a B CYTKH.
11 3TOTO, 3aMEHMB JIOKAEMEPHOE BE/IPO,
TMIePENMBAIOT COOPaHHBIE 0CAKH B MEPHBIH
CTaKaH B TIOMEIICHNN.

CocrosiHUE TIIOMAAKK U MPUOOPOB
Ha Hel, TPaBMIBHOCTH HAOIOACHUH B HX
3alUCH BBIOOPOYHO, BpEMsI OT BPEMEHH,
MPOBEPSIIOTCST UHCTIIEKTOPAMH B METOAM-
4yeckoM otjele [ maBHO# reodusmueckoit
obcepBaropun M. A. M. Boeiikora. 3mech
K€ TIPOXOJAT MOBEPKY METeopOIornyec-
KHe MpuOOpHl U pa3padaTbIBarOTCs METO-
nudeckne ykasanms (HacraBnenws rup-
POMETEOPOJIOTHYECKHM CTaHIUSM U TI0-
CTaM 10 IPOU3BOICTBY HAOMIOICHUI).

HanbHelilliee  cOBEpILIEHCTBOBAHUE
U3MEPUTENBHON METEOPOJIOTHUECKOU TEX-

HUKHM UJIET MO MyTH CO3JaHUsl aBTOMATH-
YECKUX H3MEPUTETIEH METEeOpOIoruyec-
KHX DJIEMEHTOB, 00BETUHEHHBIX B OJTHOM
KOMIUIEKCHOM mpubope. Takue craHuuu
yKe paboTaroT BO MHOTHX TPYIHOIOCTYTI-
HbIX NyHKTax Pocculickoit ®enepaunn
0e3 HemoCPEeICTBEHHOTO Y4acTHsl YeJI0Be-
Ka. B pa3BUTHIX CTpaHax HA METEOCTAHIIM-
X U B KPYIHBIX a3poONopTax HCIOJIb3Y-
IOTCSl aBTOMATHYECKUE MTPUOOPHI ISl U3-
MEpEHHs BCEX METEOPOJIOTHYECKHX DHJle-
MEHTOB.

Pe3ynbTarhl exXemIHEeBHBIX METEOPO-
JIOTHYECKUX HaONIOJEHUH Ha CTaHIUIX
KOJUPYIOTCSL U mepenaroTcs Bo Beepoc-
CUNCKUU HAYYHO-UCCIIEA0BATEIbCKUI NH-
CTUTYT THAPOMETEOPOJIOTHYECKON UH-
(dbopmarun — MupPOBOW LEHTP JaHHBIX
(BHUUI'MU — ML) B ropone OOHKH-
cke Mo MockBoit. YacTh TaHHBIX ITyOIH-
KyeTcsl B METEOPOJIOTHYECKUX eXeMecsU-
HUKaX. AHAJOTHYHbIE €XKEMECSUHUKH U
€KETOTHUKN U3JAI0TCS U 110 3apyOeKHON
TeppuTopuu. B mocnenHee Bpems meTeo-
poJoruyeckre JAaHHble MUPOBOW HaOIto-
JaTeJIbHON CETH CTAHLIMM NOMEILAIOTCS B
WNureprere. Ilpu uCnoNb30BaHUM ATHX
MAaTEpPHAIOB CIEAYET YYUTHIBATH PA3JIH-
Yusl B CPOKAX U €IUHULIAX U3MEPECHUS Me-
TEO3JIEMEHTOB B Pa3HBIX CTpaHax. Tak,
aTMOC()epHOE JIaBJICHUE HU3MEPSETCS B
FEKTOMACKASAX, MUUIUMETPaX PTYTHO-
ro cToyida Wiy AriiMax, Temneparypa —
B rpaaycax lLlenbcus mnm Papenreiita
u T. A. Jaxe Joarora CTaHUMH HE BO
BCEX CTPaHaX ONpPEIEIAETCS OIUHAKOBO:
BCTPEUAIOTCS OTCYETHI JIOJNTOTHI HE OT
IPUHBUYCKOTO MepuuaHa, a oT Ilapuxa
u Manpuna.

B nporpammy pabot psiga meTeopo-
JIOTUYECKHUX CTAHIIUI BXOAAT aKTHHOMET-
puueckue HaOmroneHus (HAOMOACHUS 32
myuuctoit sHeprueir Comuia). B Poccun
Takue HaOIIOJCHUS TPOBOMIATCS ceidac
Ha 186 cranuusx. B 'maBHyto reodusu-
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YECKYH 00cepBaTOpHio Kak B MupoBoi
IEeHTp cOopa aKTHHOMETPHUYECKUX JIaH-
HBIX MMOCTyIaeT WH(OPMAIUS O COJHEY-
HOH paguanuy ¢ MUPOBOU aKTUHOMETPHU-
YEeCKON CETH CTaHIIHIA.

Cucrema a’poIOTHYECKUX HaOIIO-
JICHUH, B 3a/1a4yy KOTOPOIl BXOAUT BEPTH-
KaJbHOE 30HAMPOBaHME aTMocdepsl (U3-
MEPEHUS Ha Pa3HbIX BHICOTAaX), BKIIOYAET
pSI MYHKTOB PaJnO30HAMpPOBaHuA. Pa-
Io30Ha ObLT m300peTeH B 1920-x romax
corpyaHukoMm [1aBHO# reodusnueckoit
obcepBaropuu I1. A. MoiyaHOBEIM, U C
STOTO BPEMEHH HAaYaJloCh CO3JaHUE CETH
asposorudeckux cranuui. Ilo asposoru-
YeCKUM JaHHBIM pPAcCUUTBHIBAIOTCS KIIH-
MaTHYECKHE XapaKTePUCTUKH ISl pas-
JUYHBIX YpOBHEH aTtMoc(]epsl, KOTOpbIe
3aTeéM HCIONb3YIOTCA MPU aHAIN3E KIIHU-
MaTa IPU3EMHOTO CJIOsl BO3AyXa U Oosee
BBICOKHX CIIO€B.

Ansponoruyeckas cetb Poccuu B J10-
MIEPECTPOCUHBII TIEPHO]] HACUUTHIBAIA 0O-
nee 150 cranmuii, HAOJIIOACHUS HAa HEKOTO-
PBIX U3 HUX MPOBOJIIINCH YETHIPE pa3a B
cytku. Celiyac ceTh COKpaTwiach (4UCIo
cTaHiuil HemHOruM TmipeBbimaer 100), u
M3MEPEHHs OCYIIECTBISIOTCA OJWH pa3 B
cyTku. ['o6anpHas a’pojorudeckas ceTh
HaOJTFOIEHMI 32 KITMMATOM BKJTFOUAeT OKO-
o 150 craHmmii, CpaBHHTEIHFHO paBHO-
MEPHO PaCIOJIOKEHHBIX 110 TEPPUTOPUHU
3emiu. B ux uucno Bxoxar 10 asponoru-
YECKUX cTaHIMH Ha Tepputopuu PO u nsa
npuHaUiekammx Poccun  myHKTa B
AmnTapkrrke. K coxaneHuto, 3Ta ceTh HE B
TIOJTHOM Mepe OTBEYaeT TPEOOBAHUSIM 00-
HapYKEHHS KIIMMATUYeCKUX M3MCHCHHUI B
cBOOOAHOH atMocdepe (T. €. BbILIe norpa-
HUYHOTO CJIOST 3eMJTH ), OCOOCHHO Ha CeBe-
pe u ceBepo-BocToke Poccum.

B HekoTopoli cTeneHn 3TOT mpoden
BOCTIOJIHSIIOT CITyTHUKOBBIC HAOIIOICHHUS,
KOTOpBIE TIO3BOJISIIOT €XKETHEBHO IOJIY-
4aTh BeCbMa OOLIMPHYIO (MHJUIHApABI
OUT) KaYeCTBEHHO HOBYIO MH(OPMAITHIO.
['J1aBHBIMU TOCTOMHCTBAMMU CITy THUKOBOM
WHPOPMALUH SBISIIOTCA €€ TI00anbHOCTh
U yHHKaJbHOCTb. Hanpumep, cBenenus o
paZuMalMOHHBIX IIPOLleccax Ha IPaHULE
aTMoc(epsl MOTYT OBITh TTOJTyYSHBI TOJIb-
KO CO CITyTHUKOB.

B omnepaTuBHOI CIyTHMKOBOW CHC-
TeMe HaOJIIOJICHUH 32 OKpYXarolleH cpe-
JIOH HUCIIOJIB3YIOTCS CITyTHUKH JABYX BH-
JI0B: 1) CITyTHUKH, ABHXKYIINECS 110 HU3KO
pacmoyioxkeHHbIM (Ha BBICOTE OT 600 1m0
1500 kM Hazg 3emuieit) opOuTaM, MPOXoIs-
UM BOJIM3H TIOJIIOCA; 2) TeoCTalnoHap-
HbIE CITYTHHKH! .

CIyTHUKH TIEpPBOTO BHJIa HaJ JIO-
ObIM pallOHOM HAaXOAATCS HNPUMEPHO B
OJIHO M TO k€ BpeMs. Annaparypa, ycra-
HOBJICHHASl HAa 9THX CITyTHUKAX, O3BOJIS-
€T MOJy4aTh CHUMKH JOCTaTOYHO OO0JIb-
IIOTO Pa3pPEIIeHUs: ITH CHUMKH OXBaThI-
BAalOT Ha MECTHOCTH IIOJIOCY OKOJIO
1000 kM, B HEKOTOPBIX CIydasX MOKHO
pasrisineTh Jaske IBIDKYILYIOCS MallUHY.

I'eocTannonapHsie CITyTHUKH 1103BO-
JISIIOT 00ecIieunBaTh MOUTH HETIPEPBIBHBIC
HaOJIIONEHUsT 3a Yy4yacTKaMH 3E€MHOI0
mapa, HaxXoJSIIMMHCA B MX 30HE BHJIHU-
MocTd. OHAKO CHUMKH C 3THX CITyTHH-
KOB MMEIOT I'Opa3/l0 MEHbLIEE pa3perie-
HUe (BUIHBI TOJIBKO KPYITHBIE 0COOEHHOC-
TH 36MHOM MTOBEPXHOCTH).

Co CIIyTHHKOB BEAETCs TEJIEBU3HOH-
Hasi, ”HppaKpacHas, MUKPOBOJIHOBAsI, pa-
JapHasi ¥ Ja3epHas cbeMKa. B pesynbrare
MOJKET OBbITh HETIOCPEICTBEHHO NOTy4eHa
nH(popMaIys 06 00Ja4HOCTH, CHEXKHOM H

1 TeocTanoHapHbIe CITy THUKH BBHIBOISITCS. Ha KPYTOBYIO CTAIIMOHAPHYIO OPOUTY B SKBATOPHATLHON
IDIOCKOCTH ¢ BBICOTOM 0KOTI0 36 THIC. KM M BPAITIAIOTCS ¢ YITIOBOM CKOPOCTHIO 3eMIIH C 3ar1a/ia Ha BOcToK. C
3eMIIH TaKo CITy THHK KasKeTcs HETIOJBUKHO BUCSIIUM HaJT OIIPE/IeIIEHHOH TOUKOH 36 MHOH IIOBEPXHOCTH.
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JIESTHOM TIOKPOBE, TeMIIepaType, BIIax-
HOCTH, OTpa)kKaTeIbHON CTIOCOOHOCTH TI0-
YBBI, KOMIIOHEHTaX paJWallMOHHOrO Oa-
nmaHca 3eMJIM U aTMOC(EphI, 3BOIIOIHH
TyMaHOB, apeide aticoepror. HoBwre koc-
BEHHBIE METOJBI MO3BOJISIOT TI0 CITyTHH-
KOBOU MH(pOpPMAIIMH ONPEACTUTh MHOTHE
MIPOU3BOHBIE XaPAKTEPUCTHKHU, HAIPH-
Mep OCaJIKH W BeTep, BEPTUKAIBHOE pac-
MpeJiesIeHne TeMITepaTypbl U BIaKHOCTH.

Ha puc. 4 m3o0paxkeHa CymIecTBO-
BaBias B 2004 roay cucrema METEOpOJIO-
THYECKUX CITYTHUKOB 3eMIJIH, COCTOSIBIIIAs
13 BOCBMH I'€OCTAI[MOHAPHBIX CITyTHUKOB
(CILA, Poccun, Unanu, SImonnu, Kurtas
n EBpOIENHcKOoro KOCMHYECKOIO areHT-
cTBa M moyisipHbIX cryTHUKOB CIIA wu
Poccun).

B Poccuu x HactosiiemMy BpeMEHU
HE OCTaJIOCh CITyTHHKOBBIX CHCTEM, pe-
3yJIbTAaThl H3MEPEHUH C KOTOPHIX MOXKHO
OBLIIO OBI UCTIONH30BATH IS HAOIIOICHHS
3a kiauMaroMm. Pemenwe 3TOi 3amauMl B
OCHOBHOM OCYIICCTBIISICTCSI CITyTHUKAMU
CHIA u EC, HO aBa poccuiickux reocra-
[MOHAPHBIX  CIYTHHKAa TOTOBATCA K
3aITyCKy.

Honomnaser aTMocepHbIi MOHUTO-
pPUHT CcHCTeMa paJHOJIOKAMOHHBIX Ha-
OronenHmii (HaOIIOICHNS C IIOMOIIBIO Me-
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35°W S o, NOAA ~ qde FY-2
b, “\(USA) .\nI(E;!_LiEA;
=

l!'_.' STEOR \ /
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B s (RUSSIA) INSAT
fiﬁéﬂ\\ e
'J':;““W g /g 93°E

GOMS
_—. (RUSSIA)
METEOSAT METEOSAT 76°F
(EUMETSAT) (EUMETSAT)
0° longitude  63°E longitude

Puc. 4. Cucrema MeTeOpOJOrMYECKUX CITYyTHH-
koB 3emuu B 2004 romy.

TEOPOJIOTHIECKHUX PATUOIIOKATOPOB), TT0-
CTaBIIAIONIAS CBEJEHHSI O TOJSIX 00sad-
HOCTHU ¥ CBSI3aHHBIX C HUMH SIBJICHUSIX 10~
rojel (Tpo3a, Tpaj, JUBHEBBIE OCAAKH H
np.) B paxuyce 1o 300 kM. B Harmeii ctpa-
He dyakuuonupyer 6omee 100 pagwmomo-
KaIlMOHHBIX CTAHIIUH B OKPECTHOCTSIX ad-
poropToB U Oonbmux TopoaoB. [lo mon-
HOM mporpaMMe HaOII0JCHHS TPOBOASTCS
BOCEMb Pa3 B CyTKH WX Yalile (IIpH mTop-
MOBBIX CHUTyalusx). B pe3ymnprare oOpa-
OOTKM 1 aHANIHM3a TIEPBUYHON PauOIIOKa-
LIMOHHOHN MH(OPMAIIUH MOJTyYaIOT KapThI
00JIaYHOCTH ¥ SIBJICHU MTOTOJIbI, HA KOTO-
PBIX OTMEUAIOTCS TOPU3OHTAJIbHBIE pa3-
Mepbl 00JIaYHBIX TMOJIEH W BEpTUKAJIbHAS
MOIIHOCTb 00JIAKOB, HAIPABJICHHUE U CKO-
pPOCTh TiepeMeIIeHUsT 00JIauyHbIX CHCTEM,
TPO30BBIE SBICHHUS.

BaxHbie CBEICHHUS O COCTOSIHHUHU
HUKHETO CIIOSI TPONOC(hEephl MO3BOJISIOT
MTOJTyYUTh TaK)Ke HAOIFOISHUS, OPTaHU3Y-
eMbI€ Ha Pa3JIMYHBIX BEICOTHBIX COOPYXKe-
HUsX (MadTax, BbINIKAxX, OamrHsax). Briep-
BBIE TaKWe HAOIIOJIEHUS OBLIM OPTraHU30-
Banbl B 1908 rony B Ilapmke Ha Ditderne-
Boii 6amrHe. B Poccun ogHoi#t n3 Hanbosee
BBICOKHX siBsieTcss OCTaHKWHCKasi Telle-
OamrHs B Mockse (536 M), Ha KOTOPOiA Me-
TECOPOJIOTHYECKHE HM3MEPEHHUSI IPOU3BO-
JATCsl Ha BOCBMM ypoBHAX (oT 15 1o
503 m). AHaNOrMYHbIC HAOIIOCHHSI TIPO-
BomsaTcss B OOHMHCKE (BBICOTAa OAalrHH
310 m), B Xabaposcke, Mpkyrcke u HoBo-
cubupcke. Ha Takux BEICOTHBIX COOPYXKe-
HUSX PETHUCTPUPYIOTCS  TeMmIepaTypa,
BJIQYKHOCTh BO3/1yXa, CKOPOCTh M Harpas-
JICHUE BETpa.

B psine crpan momy4mi pacripoctpa-
HEHHUE METOJI TOPU30HTAIBHOTO 30HIUPO-
BaHUsl aTMoc(hephl ¢ MOMOIIBIO a3pocTa-
TOB (TPaHC30HJIOB), TMEPESHOCUMBIX BET-
pOM Ha OIHOM 3aJaHHOM  BBICOTE.
Hayunas anmapartypa a3pocTaToB cOCTO-
UT U3 IPUOOPOB, TIO3BOJISIOIIMX U3MEPSITh
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atMoc(epHOe JaBJIeHWE, IUIOTHOCTh H
TEMIEpPaTypy BO3IyXa, OJIEKTPHUECKOE
noJje, coAepkaHhe 030Ha W JIPYTuX IMpH-
Meceld. BakKHBIM TOCTOMHCTBOM TpaHC-
30HIOB SIBIISIETCSI BOBMOYKHOCTH C WX IIO-
MOIIBIO H3Yy4YaTb HaIllpaBJICHUE U CKO-
pocth Bo3aymHbIX TeueHuil. B CHIA u
O®paHiuu  pazpaboTaHbl  ClIeUANBHEIE
MPOTrpaMMBl MacCCOBBIX 3aITyCKOB a’po-
CTaTOB COBMECTHO C HWCKYCCTBCHHBIMHU
CIyTHHKaMHU 3eMJIu.

YrnoMmsiHeM Takke O HaOJIOJICHUSX,
BEAyIIMXCS B OKeaHe ¢ Oopra CyAoB, a
TaK)Ke C HCIMOJIB30BAHUEM JPEHPYIONUX
OyeB-M3MepHTeIIeH TSI MOHUTOPHUHTA CO-
CTOSTHUSI MUPOBOTO OKEeaHa M ISl AOJITO-
BPEMEHHOI'0 MPOTHO3a MOTroAbl (MEXIy-
HapoaHbIH mpoekT ARGO, cTapToBaBmnii
B 2000 roxy).

Jis n3ydeHust KimMmara pe3ysIbTaThl
BCEX BHJIOB METCOPOJOTHUECKHX HaOII0-
JneHuit obobmarotes. CHavyana BBIYUCIIS-
IOTCSl CpPEJTHIE MECSYHBIE U T'OJIOBBIC 3Ha-
YeHHS METEOPOJIOTMYECKHX BEIUYUH |
MOICYUTHIBACTCS YUCIIO CIIyYacB pa3iny-
HBIX aTMOC(EPHBIX siBlicHUH. [laHHbIC Ha-
OJFOZICHNH 32 MHOTOJICTHHUI TIePHOJ TIOJI-
BEPraroTcs KIMMAaTOJOTMYEeCKOl (crarwc-
THUUYECKOM) 00paboTke. PaccumrteiBaroTcst
CpeIHHEe MHOTOJICTHHE 3HAYECHUS METEOPO-
JIOTHYECKHX BETMYHH, XapaKTEPUCTUKHU NX
W3MEHYUBOCTH M JHHAMHUKH (CperHue
KBaJPaTHUECKHE OTKIOHEHHSI, KOPPEIISILH-
OHHBIE W CIIEKTpajbHbIE (GYHKIMA U JIp.),
COCTaBJISIIOTCS UX OJIHOMEPHBIC U MHOTO-
MEpHbIC CTaTUCTUYECKHE pacHpeesieHuUs
y MTOBEPXHOCTH 3eMJIM, B TI0YBE U Ha pas-
JUYHBIX BBICOTaX B arMmocdepe. DTy WH-
dopMarro NoMenaT B KIMMAaTHYECKUE
U arpoKJIMMAaTHYECKHE CIIPaBOYHUKHU. Ta-
Kast 0000ITIeHHAsT HHPOPMAITHS UCTIONB3Y-
eTcs ISl MCCIIeIOBaHMsT KIIMMATa, ero HU3-
MEHEHHH 1 IPOBEPKU MOJIEINIeH KiIuMara.

Cucremarnueckne 0000IICHHS pe-
3YyJIbTaTOB PAAMNOJJIOKAIIUOHHBIX W CIIYT-
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HUKOBBIX HAOIIOJICHHUI OTCYTCTBYIOT, He-
CMOTpSI Ha TO YTO HAKOIUJICH W XPaHHUTCA
00110 00BbEM MaTepUalIOB HAOJIO/IC-
Huii. TeM He MeHee BBINIOJIHEH DsiJi Ha-
YYHBIX paboT 1O JaHHBIM 3THUX HaOIroIe-
HUH, HAIIPUMEP OCTPOCHBI KapThl 00124~
HOCTH TI0 MHpPY, JICJAOBBIX TIOJIeH B
ApKTHKe, 10JeH 0CagKoB U Jp.

OOparumMcs Terepb K MOHUTOPHHTY
(bakTopoB, popmupyromux kaumar. Hao-
JIFOJICHHS 32 TAKUMH (haKTOpaMH U UX aHa-
U3 TIPHOOPETAIOT B HACTOSIIEE BpEMS
0c000€ 3HaYEHHE, TAK KaK UX COCTOSIHUE U
M3MEHCHUS ONPEJICIISIOT XapaKkTep U Bpe-
Ms 0’)KHMJIaeMbIX U3MEHEHUH KIIMMaTa aT-
MochepsI B IIEJIOM, i B YaCTHOCTH BOJTH3H
36MHOM IOBEpPXHOCTU. PaHee MOHMTO-
PUHT HEKOTOPBIX U3 HauOOJiee BAKHBIX
(hakTOpOoB (ComepskaHHWsI OCHOBHBIX Tap-
HUKOBBIX ra30B B aTMocdepe, TeMIepary-
PBI IOBEPXHOCTH OKEaHa, PaIUAIlIHOHHBIX
CBOWMCTB TOJACTHJIAIOIIEH TOBEPXHOCTH)
BooOIIE He mpoBoawics. Habmronenms 3a
COJIHEUHOM pajuanueidl U a’po30JIbHOMN
MYTHOCTBIO aTMOC(hepbl MTPOBOJIUINCH HA
OTPaHWYCHHOM YHCJIE CTaHIWH, UX pe-
3YyJIbTAaTbl MaJIO UCIIOJIB30BAIMCH B KJIIMMa-
TUYECKUX HCCIeIoBaHmsIX. Bpems ot Bpe-
MEHHU TMPEIINPUHUMAINCH JKCIIETUIHOH-
HBIC 06CH€)IOBaHI/I$I MAaTCpUKOBBIX H
TOPHBIX JICAHUKOB M JIMIIb HEJABHO Ha4a-
JIUCh U3MEPEHUS TUIOIIAIU CHEKHOTO T10-
KpOBa MOPCKHX JIBZIOB B ApKTHKE H
AHTapKTHKe.

B nocnennue necsitunetust ObuA CO-
3IaHBI CIYXOBI M CHCTEMBI W3MEPEHHM
KOJJMYECTBEHHBIX XapPaKTEPUCTHK OCHOB-
HBIX KIUMaTo(QOpMUPYIOMHUX (HAKTOPOB,
a TaKXe IEHTPHI 10 cOOpy W aHAIU3Y pe-
3yJbTaTOB. MeXayHapOaHAs CETh Ha3eM-
HBIX CTAHIIMN MO U3MEPEHUSIM COAEpIKaA-
HUSl TAPHUKOBBIX T'a30B B HACTOSIIIEE Bpe-
Ms BKIIOYaeT B ceOs CTaHIMU Pa3HOTO
«KIJlacca» — OT KPYIHBIX 00cepBaTopuit
J0 TMYHKTOB OTOOpa Mpo0 MpPU3EMHOTO
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BO3/1yXa B CIELUAIBHBIC COCYIBI C MTOCIIE-
JIYIOLIMM U3MEPEHUEM COAEPKaHUS B HUX
MapHUKOBBIX Ta30B (IPOU3BOAMMBIM IICH-
TpaJM30BaHHO B JabopaTtopusix u obcep-
BaTopusx). Ha Takux craHuumsx, pacrosuo-
JKCHHBIX Ha Pa3HbIX HIUPOTAX, HO B OCHOB-
HOM Ha OCTpOBaX B OKeaHEe M Ha
00epeKbsIX MaTEPUKOB, U3MEPEHHUS IIPO-
W3BOJAITCS JIBA-TPU pas3a B HENEII0 WIN
eXeJlHeBHO. VX pe3ynbTaTsl 4acTo OCpe/I-
HSIIOTCS 110 MECSTYHBIM U CE30HHBIM IEPH-
0JlaM, HaNpaBJIIOTCS B OAHKU JAaHHBIX U
NyOJIMKYIOTCS. B CIIEHUAIBHBIX OTYETaX
(mampumep, otuetax CMDL — Climate
Monitoring and Diagnostics Laboratory,
CIIIA). Ha MHOTHX CTaHIMSIX M3MEPSIOT-
Csl TaKke MYTHOCTh aTtMocgepsl (KO-
YEeCTBO a’3p030Jieil), MOTOKM pajaualuy,
olmee conepKaHHE O030HA M JAPYTHX
ra3oB, BIUSIOIINX HA MOTOKH paJidallii B
atmocdepe.

W3mepenust Ha HA3eMHOM CETH IMPO-
m3BoagTcesa ¢ 1960—1970-x rojos, U K Ha-
CTOSIIEMY BpEeMEHH OOpa30BaHbl YKe
40—50-netaue psaabsl gaHHbIX. C KOHLA
1970-x u B 1980-¢ roapl Ha4YaThl U3MEPE-
HUS COJiepKaHUsl 030HA B CTOJIOE aTMO-
cdepbl U KOHIECHTPALUHA psiia pajuaiu-
OHHO aKTHBHBIX IPUMECEH OYTH BO BCEH
ro0anbHON aTMocepe ¢ TTOMOIIBI0 pa3-
JUYHBIX ~ JUCTaHIMOHHBIX  MPHOOPOB,
YCTAHOBJICHHBIX Ha CHELUAIBHBIX CITyT-
Hukax. Ilo cpaBHEHHMIO ¢ psilaMM JaHHBIX
HA3€MHBIX CTAHLUH TU PS/IbI JaHHBIX KO-
pode, TOYHOCTb UX OOBIYHO HHIKE, HO 3aTO
MOJTy4aeTcsl MOYTH IJIOOAJBHBIA OXBaT
BCEH MOBEPXHOCTH 3eMJIH, U TIPEXK/Ie BCe-
IO OKEaHOB U MOJISIPHBIX 00JacTei.

C moMOIIBIO CITyTHUKOB U3MEPSIOT-
Csl TAK)KE PAAMALMOHHbBIC XapaKTePUCTU-
KM aTMOC(ephl ¥ TTOJCTUIIAIOIIEH TOBEPX-
HOCTH 3€MJIM, U B YaCTHOCTH aibbeno,
MOTOKH KOPOTKOBOJIHOBOM M JJIMHHOBOJI-
HOBO pajinaliii Ha Pa3HbIX YPOBHSX at-
Mocdeprl. Ocoboe 3HAUCHNUE UMEET CITYT-

HUKOBasi UHPOPMAIIHSI O COCTOSTHUU U 13-
MEHEHHMSIX TaKHUX 4acTed KIMMaTH4YECKOU
CHCTEMBI, KaK IIOBEPXHOCTh MOPEH 1 OKe-
aHOB, MAaTEPUKOBBIE M TOPHBIE JIETHUKU. B
HACTOsAIIee BpeMs YIaeTcs U3MEpSTh CO
CITYTHUKOB U3MCHCHHE ILUIOIIAU U, I'JIaB-
HO€, BBICOTHl TTOBEPXHOCTH JIETHUKOB.
DTO TO3BOJISET OMPEAEIATh, HAIPUMED,
OayraHc Macchl JIbaa ['pertannm, pafoHbl
ee pocTa B CepeIMHE OCTPOBA U TassHUS Ha
ero Oeperax, 00beM Tanoil BOJBI, OCTY-
naromei B MupoBoi okeaH.

HazemHBIX 1 CITYTHUKOBBIX HAaHHBIX
4acTo HE XBaTaeT JIJIs aHAJIN3a U UCClle10-
BaHWHU BIMSHUS KIMMaTO()OPMUPYIONIIUX
(hakTOpOB HA METEOPOIOTHUECKUE U KITH-
MAaTUYCCKUC XapPaKTCPUCTHUKU B OTACIIb-
HBIX pErHOHaxX M 4YacTAX aTMOC]epsl.
Oco0eHHO HEBBICOKUM SIBIISIETCS KadecT-
BO M3MEPEHUH B HIDKHEH atMocdepe npu
HUIMYMK OOJAYHOTO TOKPOBa, MPEIsT-
CTBYIOIIIETO HA/ICKHBIM JAUCTAHIIMOHHBIM
HaOIOICHUSIM CO CIYTHUKOB. [loaTomy
HIPOBOJIATCS IPOTPAMMBI U3MEPEHUN B OT-
JEJIBHBIX PErrMOHaxX BBICOKMX M HH3KHX
UPOT B Tpomocdepe 1 HIKHEH cTpaTo-
cdepe crienuanbHBIME TIPHOOpaMH, yCTa-
HOBJICHHBIMH Ha HCCIIEJIOBATEIbCKUX Ca-
MOJIETaX M a’pocTarax, a TakkKe Ha Cy/Iax.
B HEKOTOpBIX caMOJIETHBIX Mporpammax
HCTIONB3YIOTCSI aBTOMaTHYECKUE MPHOO-
Pbl, pa3MEIICHHbIC HA KOMMEPUYECKUX Ca-
MOJIETaX, BBITIOJHIIOMIAX pETYJISpHbIE
HIPOJIOJKUTEIIbHBIE PEICHI MEXKIY Mate-
puxamu. Torga codbupaercst unpopmanus
Ha OTJIENBHBIX Tpaccax 3a MepHuo/ bl B He-
CKOJIBKO JIET, UTO MOBBIIIAET €€ IEHHOCTb.

[Tpu ananmm3e coOpaHHON U3 pa3HBIX
HCTOYHUKOB MH(OPMALIUHU O XapaKTepHc-
TUKax KJINMata ¥ KIAMaTo(QOpPMHPYIO-
mmx (akropax BO3HHUKAIOT TMPOOIIEMBI
olpesieNIeHns] U3MEHEHUsI ITHX XapakTe-
PHUCTHK B IIPOCTPAHCTBE M, OCOOCHHO, BO
BpEMCHH, a TaKXE HAACKHOCTHU IOTUX
ornpeeneHnid Ha (POHE MOrpenIHoCTeH n3-
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MepeHuil. Takue NOrpelmHOCTH HMEIOT
JIBA WCTOYHHKA: IMOTPENTHOCTh H3MEpH-
TEJILHOT'O MpHOOpa (WM KOMILIEKCa MpH-
OOpOB) M MOTPEHIHOCTH ONPEIeICHHUS
caMOM XapaKTepPUCTUKHU KaK CpeJHEH Be-
JMYUHBI OT/ICIBHBIX U3MEPEHHH KIMMa-
TUYECKOTO 3JIEMEHTa 110 HEKOTOPOMY
MPOCTPAHCTBY M TPOMEKYTKY BpPEMEHH.
31eck BaXXKHO yCTAHOBHTD, MTPEJICTABIISAIOT
JIM TIOJTy4YE€HHBIE CTaTHCTHUYECKHUE Xapak-
TEPUCTUKH CTALMOHAPHBIA TIpollece, U
€CJIA HET, TO KaKOBa CKOPOCTH (BEIMYHMHA
TpeHJa) UX U3MEHEHNH U HACKOJBKO Ha-
JIeXKHO (HE CIIy4yailHO) 3Ta CKOPOCTH OIpe-
JIeJISETCSI.

BoJIBIIMHCTBO  BPEMEHHBIX  PSIIIOB
JTAHHBIX M3MEpPEHUIl 3JIEMEHTOB KJIMMaTa
M, O0COOEHHO, KIMMATO(MOPMHUPYIOIIUX
(haxTOpOB KOPOTKH. MI3MepeHus Hauannch
OTHOCHUTENbHO HenaBHO. HemaBHo, ¢
1970—1980-x rogoB, HaYaIUCh U 3aMET-
HBIE U3MEHEHUS KInMara. B To ke BpeMs
XOpOIIIO U3BECTHO, YTO HA/IEKHOCThH aHa-
JIM3a BPEMEHHOTO Psijia TEM BBIIIIE, YEM OH
mHHEee. [losToMy ans monydeHus Joc-
TOBEPHBIX XapPaKTEPUCTHK HMEIOIINXCS
PAI0B HAOIOACHUH TPUXOAUTCS HCIIOIb-
30BaTh CHEUAIbHBIE TPUEMBI COBPEMEH-
HOH CTaTUCTUKH.
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Haxkxorurennas naopmanus Bo BCeM
€e MHOT000pa3uu TO3BOJIIECT OOJee WITH
MeHee MOJTHO CYTUTh O COCTOSTHHH KITUMa-
Ta B HACTOSIIEM U HEJJAJIEKOM ITPOIILIOM.
OpHako, pasyMmeercs, Jaxe WCIONb3ys
BCIO 3Ty MH()OPMAIINIO, MBI HE MOYKEM OT-
BETUTh Ha BOIIPOC O TOM, Kak Oyjaer Mme-
HATBCS KIUMar B OyaymieM. EquHCTBEH-
HBIM UHCTPYMEHTOM, IIO3BOJIAIOIINM OILIC-
HUTb BCPOATHBIC TPAAYIIMEC HU3MCHCHUA
KIIUMAaTa, SIBJISIOTCS KINMAaTUYeCKHE MO-
nemd. M oT kadecTBa TakWMX OIICHOK, a
TJIaBHOC, OT BBIBOJOB, CACIAHHBIX HAa HUX
0a3e, 3aBUCHT, B KAKOM HaIpaBlicHUH OYy-
IyT pa3BUBAThCS MHUPOBas TOJUTHKA H
9KOHOMHKA (BCIIOMHHTE OYPHYIO ITOJIEMH-
Ky, Pa3BEpHYTYH) BOKDPYI MOJAIMCAHUSA
KwuoTckoro mpoTokosia, orpaHu4HBaroIIe-
ro BBIOPOCH B aTMocepy MapHUKOBBIX
ra3oB), a TakKe 37paBOOXPaHEHHE, KOM-
IJIEKC TPUPOJIOOXPAHHBIX MEPOIPHUSTHIH
T I

Wrak, modeau. O6 UX BO3MOXKHOC-
TSX, JJOCTOMHCTBAX M HEJIOCTATKAX U, KO-
HEYHO, O TOM, 4TO, COTJIACHO MOJICIIbHBIM
pacueram, MOXET MPOU3OUTH C KIMMATOM
3emMau B OmmKaWIIne ECSITHUIETHUS, BEI
[IPOUTETE B CICAYIOIIEM pa3Jeie.



KIUMAT B PACHETAX MOAE/IUCTOB

W3BectHsii mBennapekuii pusnk B. I1ay-
JIM UIYTHJI, YTO KOTJa OH MpEeACTaHeT Ie-
pen borom, To crnpocut BceBblliHEro o
JBYX Belax: 00 ypaBHEHUH 00BbETUHEHUS
BceX (PU3UYECKUX TOJIeH M 00 ONUCaHUU
aTMOC(EpHBIX MPOLECCOB — U OyITO ObI
YCIIBIIINT B OTBET: «YpaBHEHHE — MOKa-
JyHcTa, a BOT B aTMOC(EpHBIX poLeccax
s U caM HUYEro HE MOT'Y TIOHATHY.

JIpBHHASA [0JS 9TOM LIYTKU MPUXO-
mutest Ha uetuHy. Ckakem npsiMo: abco-
JIIOTHO TOYHO y4Y€CTh ITPOTEKAIOIIHE B aT-
Mochepe M OKeaHe B3aMMOBJIUSIOIINE
JIpyT Ha Ipyra Ipolecchl BO BCEM UX MHO-
roo0pasuu U Aaxe MPOCTO MX MEPEeCcUu-
TaTh BPs/ JIM BO3MOXKHO. O/IHaKO BNajaTh
10 3TOMY MOBOJY B IIECCUMHU3M BCE K€ HE
cTOUT. JIuIb cpaBHUTENHFHO HEOOIBIIOE
YHCIIO TaKUX IPOLIECCOB PEIIAOIINUM 00-
pa3oM cKas3bIBaeTcsl Ha II100aTbHOM KIIH-
MaTe 3eMiu. A OCTaJbHBIE y4YacCTBYIOT
TOJILKO B (POPMHUPOBAHUH KIIMMaTa PETHUO-
HAJBHOTO (HampuMmep, OHWKEHNE CO/Iep-
JKaHUST O030HA Ka)XKIOWM BECHOM Haf
AHTapKTHJI0H, 4aCTO HA3bIBAEMOE «O30H-
HOU IBIPON», pazymeeTcs, MPOsBISIETCS
npu  (GOPMUPOBAHUHN AHTAPKTHYECKOTO
KJIMMaTa, HO HEOLLyTUMO Ul KJIMMAarta,
ckaxem, EBpazun).

Takum 00pa3zoM, eciau MBI CMOKEM
KOPPEKTHO y4Ye€CTb BBILICYIIOMSHYTbIE
OCHOBHBIE NPOLIECCHI (a UX CIHUCOK OoJee
WIN MEHEe XOpOLIO M3BECTEH), TO IMOJy-
YUM Ka4eCTBEHHO MPABUIIbHYIO OOIIYIO

KapTuHy (OPMHPOBaHUS TJI00AILHOTO
knumaTa. OJHaKO s TOTO 4YTOOBI 3Ta
KapTHHA OKa3ayach OoJsiee MoJpoOHONH U
JIOCTOBEPHOM, MTPUIETCS 3aMETHO PacIu-
puTh HAOOp YYUTHIBAEMBIX IPOIECCOB,
TEM CaMbIM MHOT'OKPATHO OCJIOXHHB ceOe
3agauy. Pemars momo0OHbIe 3a1auu cTaIo0
BO3MO>KHBIM TOJIBKO C TTOSIBJICHHEM MOIII-
HOW BBIYUCIIUTEIBHON TEXHUKHU, TTO3BOJISA-
OIIEl CO3/1aBaTh CIIOKHBIE KOMITJICKCHBIS
KIIMMATHYECKUE MOJICIM M TIPOBOJUTH
OTPOMHBIA 00BEM MOJIEIIEHBIX BBIYHCIIE-
HUM.

Uro xe Takoe KIMMaTH4decKash Mo-
nenb? Ee moctpoeHne HaunHaeTcs ¢ onpe-
JICJICHUSI CHUCTEMbl YpPaBHEHUH, SBJISIO-
IIUXCS  MATEeMAaTUYeCKUM  OINHCaHHEeM
3aKOHOB (DM3UKH, ICHCTBYIOIIUX B KIIMMa-
TH4yeckor cucreme. OCHOBHBIE (pu3HUec-
KHE 3aKOHBI XOPOIIO HM3BECTHBI MHOI'MM
€IlIe CO IIKOJILHOW CKaMbH — ATO BTOPOM
3akoH HpIOTOHa, mepBoe Havano TepMo-
TUHAMHKH, 3aKOH COXPaHEHHS MAacChl H
np. CJI0)KHOCTh COCTOMUT B TOM, YTO MpH-
MEHUTENBHO K XKUIKOCTSIM, IBUKYIIAMCS
Ha cdepe (a TAaKOBBIMU B JOMYCTHMOM
MPHUOJIVKEHUH SIBISIFOTCS 1 aTMOC(EPHBIH
BO3/lyX, U BOJIa B OKEaHe), MaTeMaTH4ieC-
Kasl 3aIiCh ATHX 3aKOHOB CYIIECTBEHHO
ycnoxHsiercsi.  [losiBnsieTrcst  HeoOxou-
MOCTh HCITOJIb30BaHUSI TaK Ha3bIBAEMbIX
oughpeperHyuanbHbIX ypasHeHull 8 4acm-
HbIX NPOU3BOOHBIX, PEIIATH KOTOPHIE TPH-
BBIYHBIM CIIOCOOOM — aHAJIMTUYECKH, Ha-
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nmucaB OTBET B Buae (opmynb, —
HEBO3MOXKHO.

3/1ech MPUXOIUT Ha MIOMOIIb CTIEIH-
ATBHBII pa3jiell MAaTEeMaTUKU — GblUUC/IU-
menvbHas mamemamurka. Ee MeTonmpl mo-
3BOJISIIOT C ONPECICHHOW TOYHOCTBHIO
NPUOIU3UTE — ANNPOKCUMUPOBATL —
muddepeHInanbHble  YpaBHEHUSI C II0-
MOIIBIO aeedpautecKux ypagHeHutl, ana-
JUTHYECKOE DPEIICHHE KOTOPBIX 3aTpy-
HSICTCS YIKE JIUIIb UX KOJTUYECTBOM, KOTO-
poe U Ompe/IeIsieT TOYHOCTH alpoKCcHMa-
UH.

CyIIecTBYIOT pa3HbIe CIIOCOOBI arl-
MPOKCUMAINH TUPPepeHINATBLHBIX YPaB-
HEHU, OMUCHIBAIOIINX JBUKEHUE aTMO-
cdepsl u okeana. [Ipore Bcero mpencra-
BUTH ceOe cienytomumii. Bes atmocdepa u
BeCh OKeaH pa30uBaroTCs Ha ciou (0ObIY-
HO TOIIIIMHA ATHX CIIOEB 3HAYUTEIHHO
yOBIBAET 110 Mepe MPUOIIIKEHIS K TIOBEPX-
HOCTH pa3zjielia arMocdepsl U OkeaHa). 3a-
TEM Mapajuieid U MEPUINaHbl PACCEKAOT
3TH CJIOM Ha «KYOHKH», KOTOPBIX TeM
Oosblie, YeM MEHbIIEee YTII0BOE PacCTos-
HUE 33J1aeTCs MKy MapauIeIsIiMu U Me-
punnanamu. Yucno «kyOMKOB» WIIH, Kak
WX Ha3bIBAIOT, S1Y€eK XapaKTepU3yeT npo-
cmpaHcmeeHnoe paspeuierue MOJEIH.
Uem Oombliie pa3Mmepsl sUEHKH U, CIENO0-
BaTEIbHO, MEHBIIIE WX OOIIee YUCII0, TEM
Oosee rpy00 MOJENb OMUCHIBACT Peaib-
HBIC TIPOIIECCHI, TAK KaK BHYTPH SYCHUKH
HUKaKie M3MEHEHUs He yYuThIBaroTcs. K
[pUMEpPY, €CJIH B OJMH «KYOHK» IOMEC-
TUTh BCIO MOCKOBCKYIO 00J1aCTh, TO OKa-
JKETCsI, 9TO BO BCEX €€ KOHIIAX OJHA M Ta
JKe TeMIepaTypa BO3[yXa W OAMHAKOBBIH
0 CHJIE U HAIIPABIICHUIO BETEP.

PemmB Takmm oOpazom copmMupo-
BaHHYIO CHUCTEMY aJrcOpanuecKux ypaB-
HEHU, MBI TIOJlyYUM HA00D (IS KaXK IO
SUCHKH CBOWM!) B3aMMOCOTIIACOBAHHBIX
3HAYCHUH HMCKOMBIX KIMMAaTHYCCKHX Be-
yuurH. COBOKYITHOCTh 3TUX HAO0OPOB Xa-
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PaKTEpU3YET COCTOSIHUE KIMMAaTHYECKOU
CUCTEMBI 8 KOHKPEMMblll MOMEHM 8peMe-
#u. J17151 TOro 9TO0RI Y3HATH, KK U3MCHSIT-
Cs 3HAYCHUS BEJIMUMH B KaXKJIOM U3 Ha0O-
pOB uepe3 HEeKOTOPbIH 3aJaHHBIN ITpOMe-
KYTOK BPEMEHH, HY’KHO CHOBA PEIIUTH TY
Ke CHCTEeMY anreOpanyecKix ypaBHEHHH,
HO Ha ceil pa3 ee KOdPUIMEHTHI Oy IyT
chopMUpPOBAaHBI Ha OCHOBE YK€ BBIYHC-
JICHHBIX HAaMU 3HAUYEHUH KIMMaTHYECKUX
BEJIMYMH U C YYETOM MPOJOJIKUTEIBHOC-
TH 33JaHHOIO0 IPOMEXYTKAa BPEMEHHU.
Br16panHbIit HAMH IPOMEKYTOK BPEMEHH
HA3bIBACTCS WUACOM MOOEIU NO 8PeMeHU
(X cokaeHn1o, B COOTBETCTBUH C METO A~
MU BBIYHCIUTEIHHON MaTEeMAaTHKH BBIOOD
BEJIMYMHBI 11ara 110 BPEeMEHH, KaK MpaBu-
JI0, KECTKO CBSI3aH C pa3MEpaMM HaIIUX
«KyOHWKOBY, TTO3TOMY, YMEHBIIIast rabapu-
Tbl MOJEJIbHOW AYEUKH, T. €. YBEJIUUHUBas
YKo anreOpandeckux ypaBHEHH B CHC-
TeMe, MBI 4acTo oOpekaem cebOst Ha H3-
MeJbUEHHE IIara 1o BPEMEHH, a 3HAUuT,
Ha pOCT oObeMa BBIYMCICHUH, TaK Kak
Hally CHUCTeMYy MpPHJIETCS peratb OOolb-
Iee 9uciio pas). MHOTOKpPAaTHO TIOBTOPSS
3Ty NPOLEAYPY, MOKHO BBIYHCIUTH I10-
CJIeI0BATEIbHOCTH HAOOPOB KJIMMAaTHYEC-
KHMX BEJIMYUH, OMKUCHIBAIOIINX IBOJIIOLUIO
COCTOSIHMSI KITMMATHYECKOHN CHCTEMBI.
CucteMbl Takux anreOpanvyecKux
YpaBHEHUI OrpOMHBI, MO3TOMY pelIaTh
3TH YpaBHEHUS «BPYUHYIO» HEBO3MOXKHO,
3aTO UMEHHO TaKHe YPaBHEHHS «yMEIOT»
pemarb KOMIbIOTEphI. [ 3T0ro Heobxo-
JUMO JIMIIb 3alMCaTh 3TU YPAaBHEHUS Ha
TOHATHOM» KOMIIBIOTEPY S3BIKE — B
BHUJIE KOMIIBIOTEPHON mporpaMmsl. Bce
OCTAJIbHOE OMPEENSIETCS JINIIb MOIIHOC-
TBHIO U OBICTPOJICHICTBHEM KOMIIBIOTEPA.
3aaqy KOMIbIOTEPY MOYKHO 00JIer-
YHUTh pa3HbIMHU CIIOCOOAMH — HAYMHAsK C
YOPOUICHUSI UCXOJHOM CUCTEMbl ypaBHE-
HUH (Hampumep, WCKIIOYHB OIKCAHHUE
MIPOIIECCOB, KOTOpPhIE B paMKax IOCTaB-
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JICHHOM 3a/1a4M HE OYCHb Ba’KHBI) U ONTH-
MU3ALMN BBIYNCINTEIbHBIX AJTOPUTMOB
(momycTuM, yMeEHbIIas MPOCTPAHCTBEH-
HOE pa3pelIeHue MOJENH) M KOHYasl Co-
BEPLICHCTBOBAHNEM KOMIIBIOTEPHOH IPO-
rpaMMbl  (yYUTBIBasE OCOOEHHOCTH WC-
MOJB3YEMOI0 KOMITBIOTEpAa — YHCIIO
paboTaromux OJHOBPEMEHHO MPOLECCO-
POB, 00BEM OTICPATUBHOM MAMATH U T. 1.).
OueBuIHO, OTpeieieHue UCXOAHOM
CHCTEMBbl ypaBHEHHH — 3ajgada (u3uKa,
pa3paboTKa BBIYMCIMTEIBHOIO aJITOPHUT-
Ma — OTBETCTBEHHOCTh MaTeMaTHKa, a
CO3/JJaHUE KOMIIBIOTEPHOU NPOrpaMMbl —
UCKYCCTBO Iporpammucta. [lo stoit mpu-
YMHE IJIS CO3JaHUs KIMMAaTHYECKOH MO-
JIeITd, TIPOBEICHUS UCCIIeIOBAHUH C ee M0-
MOLIBIO U, TTIABHOE, aHAJIN3a MOTYYEHHBIX
MO/JIENIbHBIX PE3yJIbTaTOB OJJHOTO CIIeIHa-
JHEcTa HeocTaTodHo. MoJenupoBaHue
KJIMMaTa Ha COBPEMEHHOM YPOBHE — 3a-
Jada, ¢ KOTOPOHl crnocoOHa CHpPaBUTHCS
JIMIIb TPYIIA CHELHAAINCTOB B YKa3aHHBIX
obnactax. [lo mepe pa3sBUTHS KIMMaTH-
YEeCKOM MOJAEIH BO3HUKACT MOTPEOHOCTH
B PACLUIMPEHUHU Kpyra CHELUAINCTOB —
NPUBJICYCHUU XUMHKOB, OMOJIOTOB U JIp.
Bce BbleckazaHHOE OTHOCHTCSI K
JNETEPMUHUCTCKUM  ((pU3NKO-OMOXUMHU-
YeCKHM) MOJIEISIM, HanOoJiee 4acTo WC-
MOJIb3YEMBIM CETOJTHS TIPH U3YYCHUH KITH-
maTta. VX MOXHO pasfenuTb Ha TpHU
OCHOBHBIX KJlacca (B MOPsAKE BO3pacTa-
HUS CIIO)KHOCTH): 1) TpOCTHIE KINMaTH-
YeCKHe MOJEIH, B YACTHOCTH ABYMEPHBIE
(yuuThIBaIOLIME TOJIBKO M3MEHEHUS KIH-
MaTHYECKUX BEJIMYMH C BBICOTOM U OT I10-
JII0ca 710 MOJTI0Ca), OTHOMEpHBIE (ompese-
JSIFOILME JIMIIb U3MEHEHHS KIMMaTH4ec-
KHX I1apaMeTpOB C BBICOTOM) MJIM Jake
HyJIEMEpHBIE (7151 OJTHON TOYKU POCTPaH-
CTBa); 2) TaK Ha3bIBaEMbIE MOJIEJIN IIPOME-
JKYTOYHOH  CJIIO)KHOCTH M, HAaKOHeIl,
3) CIOXHBIE TPEXMEpPHBIE MOJCIH CO-
BMECTHOW IMPKYJSIMU aTtMochepbl Hu

okeana (MOILIAO), 3aHuMaroIIue BBIC-
IIyI0 CTYIIEHb B MEPApPXWHU KIMMaTHYeC-
KUX MOJEIIEH.

B nHacrosmiee BpeMst Hanbosee MoII-
HBIM M TEPCHEKTUBHBIM HHCTPYMEHTOM
OLICHKH BO3MOXKHBIX B Oy/AyIIeM U3MEHe-
HUW KIUMaTta OOJBIIMHCTBO CIICITHAIINC-
TOB CUUTAIOT INI00ANTEHBIE 00bEIMHEHHEIC
MOJIENI 00LIel UPKYJISIHUA aTMOCchepbl
1 okeaHa. Takue MoJeny BOCITPOU3BOMIST
KIMMATHYECKH 3HAYUMbIE TIPOILIECCH U
0OpaTHBIE CBSI3U MEKAY HUMH, Onaronaps
4YeMy IO3BOJIIIOT OLIGHMBATh Oyayluine
COCTOSIHHSI KIIMMATHIECKOH CHCTEMBI.

[IpocTeie MOmenu MOTYT OBITH HC-
MTOJTB30BaHBI CaMH IO cebe (Hampumep,
JUIst oleHKU 3()(EKTOB COKpalleHus Bbl-
OpocoB B aTMocdepy B COOTBETCTBHHU C
MEXITyHAPOIHBIMHA JOTOBOPEHHOCTSAMH),
b0 Kak 4acTh TaK Ha3bIBAEMBIX MoOJIe-
nedi  coBokymHoW oneHku (Integrated
Assessment Models), Hanpumep, 115t aHa-
JIn3a CTOUMOCTHU TakuX cokpauieHuid. He-
00xonuMble JUIsE pabOThI IPOCTHIX MOJIE-
Jed mapameTpbl MOAOHpAIOTCS WIH U3
JMAHHBIX U3MEPEHUH, NI U3 Pe3yIbTaTOB
pacueToB o Oonee cmoxkabiM MOIIAO,
JIEITHUKOBBIM MOJIEIISIM H T. 1.

Mopenu mpoMeKyTOYHOU CIIOKHOC-
TH He cTosbko yerynaioT MOLIAO B unc-
Jie OIHCHIBAEMBIX IPOIECCOB, CKOJBKO
MIPEBOCXOIAT UX B CTETIEHN YIIPOILIIEHHOC-
TH 3TUX ONMCAaHW. Monenu IpoMexy-
TOYHOW CIIO)KHOCTH TIOJIE3HBI TIPH UCCIIe-
JOBAaHWW OTAENBHBIX (DU3MUECKUX TMPO-
LIECCOB, UX B3aUMO/ICHCTBHI 1 0OpPaTHBIX
CBSI3€l MEXIly HUMH, a TaKKe MPUMEHS-
I0TCS B HCCIEAOBAaHUSAX ITaJIeOKINMaTa
(xMMaTa 1ajgeKux MPOILIBIX 310X ).

OCHOBHBIM TIPEUMYIIIECTBOM MOJIe-
JIel, HaXOSAIINXCS Ha OoJiee HU3KUX CTY-
MEHSIX UEePAPXUH, SIBIISETCS UX BBIYUCIIH-
TenbHast 3¢ ¢GekTnBHOCTE. OHA TI03BOJISET
MIPOBOANTH C MIPOCTHIMU MOJIEITISIMHA B MO-
JEeNIMH  TIPOMEXYTOUHOM  CII0KHOCTH
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MHOT'OYUCJIICHHBIC PACUCThI MPU pa3ini-
HBIX JOIIOJIHUTCIIbHBIX IMMPEAIIOJIOKCHUAX,
ad TaK’KC OCYILICCTBJIATh HAa UX OCHOBC BbI-
YHCJICHUA, OXBaTbIBAIOIINE CPABHUTEIIb-
HO JUINTeNbHbIE (OT THICAYHM JIET U OoJiee)
Mepuoabl B MCTOPUM KIUMara 3eMIIH.
Hcnonb3oBanue mpocThix MOJIETeH U MO-
JieNied MPOMEKYTOYHOM CII0KHOCTH B MC-
CJICIOBAaHUSX BO3MOJYKHBIX B OYIyIIIEM H3-
MEHEHUHN KJIMMaTa HOCUT BCIIOMOTaTellb-
HbIi xapakTep!.

Copemennsie” MOLIAO, HCIoIb3yeMble
B pacucTax M3MEHCHUHN KjimMarta, BKJIKOYarT B
KayeCTBE OCHOBHBIX KOMIIOHEHTOB HHTEPAKTHB-
HbIC (B3aMMOJEHUCTBYIOLIHNE APYT C IPYyTrOM) MO-
JIeTl aTMOC(epbl, OKeaHa, BEPXHETO CIIOS CYIIH,
kpuoctepsl u Ouocdepsl. [IpocTpancTBeHHOE
paspemieHHe  aTMOC(EPHBIX ~ KOMIIOHEHTOB
MOIAO cocraBnsier B cpegnem g0 200—
300 KM 110 TOPU30HTAIIU U OKOJIO 1 KM 110 BEpTU-
Kanu (BHE MPEAEIOB MOTPaHUYHOTO CJIOSI, B KO-
TOPOM BEPTHKAIBHOE Pa3pelIeHHe BCEr/a BEI-
me). [IpoctpancTBenHoe paspemienne OKeaH-
ckux komnoHeHToB MOLIAO cocraBisier B
cpennem 200—400 M 1O BepTHKAIM U [0
50—200 kM 10 ropHU30HTAIH (OJHAKO €CTh MO-
JIEJIN ¢ Topasio 00Jiee BEICOKUM Pa3pelicHUEM).
TToCKOJIBKY AJISE 3HAUUTEIBHOI YacTH KIMMAaTH-
YeCKH 3HaYNMBIX TTPOIECCOB YKa3aHHOTO pa3pe-
IICHUS] HEJJOCTAaTOYHO, TaKHE MPOLECCHI Mpeji-
CTaBJIE€HBl B MOJCISX C TOMOINBIO Tak
Ha3bIBACMBIX MapaMeTpu3auil (MPHOIH3UTENb-
HO BEPHBIX U HE TPEOYIOUIMX OOJIBIIUX BBIYHC-
JINTEJBHBIX 3aTPAT COOTHOLICHHIA), OCHOBAHHBIX
Ha QU3NUECKHX CBA3SIX MKy KITHIMAaTHIECKIMHU
XapaKTepUCTUKAMH pa3HbIX MacIuTaboB. CoBpe-
MEHHBII YPOBEHb Pa3BUTHS KOMIIBIOTEPHOI TeX-
HHUKH TIO3BOJIAET NPOBOAUTHL BBIYHCICHHUS C HUC-
nonb3oBanueM MOILIAO st mHTEpBajIoOB Bpe-
MCHH B COTHH JICT.

W3-3a  menunerinocmu  KIuMaTu4ecKon
CHCTEMBI (3TUM TEPMHHOM KPaTKO 0003HAYAIOT
BECh KOMIUJIEKC CJIOXKHBIX B3auMMOAECHCTBUI
MEKITY OTIEIBHBIMU €€ KOMIIOHEHTAMH) Pe3yJIb-
TaTbl MOACJIBHBIX PACUCTOB €€ OBOJIIOIIUU MOTYT
OKa3aThCsl PA3TMIHBIMU JIa)Ke TIPH MaJbIX BO3-
MYUIICHUAX B HAYaJIbHBIX YCIOBHUAX (T. €. cTapTo-
BBIX 3HAYCHHSIX MOJAEIBHBIX ITapaMeTpoB). [lo-
OTOMY B HUCCJICAOBAHUAX PCAKIIUU KJIMMATUYECC-
KO CHCTeMbl Ha T€ WJIM WHbIE BHEIIHHUE
BO3/ICHCTBHA (KaK B MPOILIOM, TaKk ¥ B Oyay-
1IeM) Ba)KHO MCIIOJIb30BaTh TaK Ha3bIBACMBbIi aH-
caMOJIeBbIi MOIX0[, IPYTUMHU CIOBaMH, ITOBTO-
PATH pacyeTsl J1s OAHOTO U TOTO K€ BPEMEHHO-
ro MHTEpBaJia IPH OJHOM M TOM K€ BHEIIHEM
BO3CHUCTBHH, HO IIPU Pa3HBIX HAYaJIbHBIX yCIIO-
BHUsIX. Takod MOJXOA, YPE3BBHIYAWHO YCIEUIHO
WCIOJIb3YEMBII B YHCIIEHHOM ITPOTHO3€ MOTO/IbI,
II03BOJISIET OLICHUTH M3MEHEHUs! QyHKyuil pac-
npeoenenus 6epoAMHOCMU TS Pa3JINYHBIX KIIU-
MaTHYECKHX XapaKTEePUCTHK, T. €. TOJTYIUTh Ha-
MHOTO 0o0Jiee MOJHYIO U JIOCTOBEPHYIO KapTHHY
BO3MOXKHBIX KIMMATHYECKHX HW3MEHEHUH IO
CPaBHEHMIO C OJHMHOYHBIM pacyeToM. [pyrum
IIPUMEPOM aHCaMOJIEBOTO MTOIX0IA SIBISIETCS CO-
OupaHue pe3yJIbTaTOB PACUETOB, MOJIYYECHHbBIX C
[IOMOIIBI0 HECKOJBKUX MOJENeH, B OIHY
rpymiy.

OreHKa BO3MOKHBIX H3MEHEHHH KiMara
JUIsT TPOCTPAHCTBECHHBIX MaCIHTa6OB MCHbBIIIC
KOHTHHEHTAIBHBIX TpeOyeT NMpHBJICUECHHS pa3-
JIMYHBIX CIIOCOOOB «IETANN3AIMIY» PE3yJIbTATOB
pacueroB ¢ nomomipio MOLIAO. B Hacrosiee
BpEMsI C 9TOH LeIbI0 MIMPOKO MPUMEHSIOTCS Ha-
CTPOEHHbIE Ha TE€ WJIU UHbIE PETUOHBI PECUOHANb-
Hble Kaumamuyeckue mMooenu ¢ BBICOKUM Ipo-
CTPAHCTBEHHBIM pa3perieHHueM (0T HeCKOJIbKUX
JIECSITKOB KUJIOMETPOB U BhINIe). B Takux mone-
JISIX, B YACTHOCTH, OOJIee JIeTalbHO YYUTHIBACTCS
penbed MOACTMIIAIONIEH MOBEPXHOCTH, HAETCS
Oosiee TOYHOE ONMCAHHE TPAHUI] BOJAOEMOB U

1 Z[eTaanoe OIMCaHNE COBPEMEHHBIX KITMMaTUICCKHUX MOJIETIEN U 0coOEHHOCTEH X TIOCTPOCHU CO-
CTaBJISIET OOBIMHO TOM 0OBEMOM HECKOIILKO COTEH CTPaHMII. HOCKOHBKy, I10-BUJIUMOMY , HE BCEM HaIlTUM K-
TaTelisIM 6yl[y T UHTEPECHBI HIOAHCHI MOJICIILHBIX HCCJ’IGZ[OBaHPIfI, Jajle€ Mbl BBIACIIHINA 0oltee MEJIKUM
H_IpI/I(I)TOM paszicll, YT€HUE KOTOPOI'0 ITO3BOJINUT O3HAKOMUTLCS ¢ HEKOTOPBIMHA HpO6J’IeMaMYI, PEMIEHUEM KO-
TOPBIX ITIOITY THO BBIHY K/ICHBI 3aHUMAaThC A MO JCJIUCTHL. qI/ITaTeJ'II/I, JKENAroNUE IOy YUTH JIUITH 061].[66 TIpe-
CTaBJICHUE O MO/JICIILHBIX UCCIICIOBaHMSIX KITUMaTa, MOTYT Oe3 ymep6a JUIA IIOHKMMaHH JaJI€C U3JI0KEHHOT'O

IIPOJOJIKUTL UTCHUE, OITYCTUB STOT pas3Jeil.

2Tlox «coBpeMmeHHBIMI MOITAO 1o1pa3yMeBaeTcs okoieHue Mojienelt Hauana X X1 Beka. biaro-
Japsi CTPEMUTETTHFHOMY Pa3BUTHIO KOMIHIOTEPHOM TEXHUKY MIPUBOIUMBIE B 3TOM ab3arie Xapak TepUCTHKHI

MOJIeNel yCTapeBatoT J0CTaTOUHO OBICTPO.
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Knumam s pacdemax modesiucmos

T. . PernoHasnbpHbIe KIMMaTUYECKUE MOJICITH T10-
YTHU BCET/Ia UCTIOIB3YIOTCSI BMECTE C TII00AIbHbI-
Mu. OHH, KaK IIPABUIIO, OMHCHIBAIOT TE e (U3H-
YecKre MPOIEeCChl, a Ha TPaHUIAX MOJEIHpYye-
MOIO pEruoHa 3HAYCHUS  MOJCIHPYEMbIX
BEJIMYMH COBMAJAIOT MJIM IUIABHO NEPEXOMAAT B
COOTBETCTBYIOIME BEINYMHBI, MOTYYEHHBIE C
MIOMOIIBIO TT100aIbHOM Mozenu. Takum oOpazom
MPOUCXOIUT «TEIECKONM3ALM» MOAEIUPYEMO-
ro KJMMaTa B Hy’KHOM PETrHOHE.

Hapsny ¢ AeTepMUHHCTCKUMH MOJCISIMU
CYIIECTBYIOT CTATHCTUYECKHE MOJIENHN KIIMMaTa.
DTO «4YEpHBIC SLIUKHY», B KOTOPBIX yCTaHABIIUBA-
IOTCSI CTATHCTHIECKUE CBSI3H MEXKIY «BXOISIIIH-
MH» HM3MEHEHHMSMH KIUMAaTO(QOPMHUPYIOIINX
(hakTopoB (0OBIYHO B OOJIBIIIOM PETHOHE) U «BbI-
XOASIIMMI» KIMMATHYECKHMMHU 3JCMEHTAMH B
KaKO#-TO ero yactu (WK B OTACIbHOM TOUuKe —
Ha METEOCTAHLUH) B TEYCHHE HEKOTOPOTO Ipo-
MEXyTKa BpEMEHHU. B cTaTcTHYECKHUX MOJIEIsX
«aBTOMATHYECKI MTOIYJaI0TCsl CTATUCTHUECKIE
XapaKTEepUCTUKU MOJICIIUPYEMbIX BEJIHYUH, HO
OOBIYHO OHY BEPHBI JIMIIB JJISI HCCIETYEMOTO pe-
TMOHA U PAacCMaTPUBAEMOro MEpHOo/ia BPEMEHH.
BBIHOCHUTE UX PE3yNIBTATHI 32 PAMKH 3THX PEruo-
Ha U IPOMEXKYTKa BPEMEHH MOXKHO TOJIBKO Oy-
JIy9{ YBEPEHHBIMHU B TOM, YTO MOJICIBHBIE CBS3H
B «IIIHKe» OyIyT «paboTaTh» U BHE YKa3aHHbBIX
pamoxk. [lo cBoeit cyTH cTaTuCTHYECKHE MOIETH
SIBIISIFOTCS. TUArHOCTHYECKUMH, T. €. YUCICHHO
OTpaXkaloT CYIIECTBYIOIEe U 3a(UKCHPOBAHHOE
W3MEPEHUSIMHU ToJI0KeHHe Jiesi. OHU MaJlo TIpH-
TOAHBI ISl TIPOTHO3MPOBAHUS, TaK KaK MOTYT
«He paboTaTh» B YCIOBHSX MEHSIOIETOCS
KJIMMara.

B oTinune oT HUX JIETEPMUHHUCTCKHE (H-
3MKO-MaTeMaTHYEeCKHE MOJIETH BO MHOTOM SIBJISI-
IOTCSl TPOTHOCTHMYECKMMH — OHHU IPU3BAHBI
JIaTh OTBET Ha BOIIPOC, KAaKOB OyIeT OTKIIMK KITH-
MaTHYECKOH CHCTEMBI Ha TPSyLIHe U3MEHEHHS
B CYIIECTBYIOIIUX CErOIHS IPUPOIHBIX SBICHH-
SIX WIK Ha TIOSIBJICHUE HOBBIX €CTECTBEHHBIX HITH
AQHTPOIIOTEHHBIX (peHOMEeHOB. OT TOTO, KaKUM
OyZeT 3TOT OTBET, 3aBUCUT OYEHb MHOT'OE: TIPH-
HSTHE WM HENPHHATHE TEX MM HHBIX PEIICHHH,
B MIEPBYIO OuYepe/b SKOHOMHYECKHX U TOJHUTH-
YeCKUX, I3MEHEHHE KauecTBa KU3HU HACEICHHUS
u np. Kak u3BecTHO, peanuzanus Takux pelie-

HUH TpeOyeT 3HaUNTEIbHBIX MaTepHalbHbIX 3a-
Tpar W Hemaioro BpeMeHH. [lo3Tomy IieHa
OIMOKM MOJEIBHOIO MPOrHO3a YpPE3BBIYANHO
BBICOKA. B CBSI3M ¢ 3TUM BO3HHKAET CCTCCTBCH-
HBII BOIIPOC, MOKHO JIM JIOBEPSITh (U €CJIH /1, TO
B KakKOil CTEreHH) MOAEIbHBIM pPE3yJIbTaTaM.
Kak yocToBepuThCS B TOM, YTO T4 WIIA HHASI MO-
JIeITb «IPAaBUIIBHOY» pearupyeT Ha U3MEHSIoIIne-
Csl BHEIIIHME BO3JICHCTBHS?

Koneuno, MOXHO, 3aJI0)KMB B KaueCTBE
CTapTOBBIX MAPaMETPOB MOJICIU JITAaHHBIC, COOT-
BETCTBYIOMIHE, JomycTuM, 1920-M romam, u cBe-
JICHUSI O POCTE COJIEPIKAHUS YTIIIEKUCIIOTO ra3a B
MOCTICIYFOIIHE ACCATHIICTHS, pACCYUTATh 3HAYC-
HUS KJIMMAaTUYECKUX BEJIMYMH B KOHIIE XX BeKa
W CPaBHHUTH TOJIYUYEHHBIE PE3yIbTaThl MOJEIh-
HBIX PACYETOB C JAHHBIMA MOHHTOPHHTA 33 3TOT
nepuosi. OJTHAKO Ja)ke €CJIM COrJIacHe MOJEIIb-
HBIX PE3yJIbTaTOB M JIAHHBIX H3MEPEHUI OKaXKeT-
Csl IPEBOCXO/HBIM, HET HUKAKOW rapaHTUH, YTO
Tak OyJeT ¥ B ciy4ae ¢ MPOrHO30M, Halpumep,
Ha 2020 rox (HamOMHHMM, 4TO BBUAY KpaiHe
CJIOKHOM 3aBUCHUMOCTH — «HEJIMHEHHOCTHY —
MEXy KIMMaTO()OPMHUPYIOIUMH IPUPOTHBIMHI
SIBIICHUSIMU TTOJTYYCHHBIC OLICHKH MOTYT CHIIBHO
WU3MEHSTBCS JaXKe MPH HEOOJIBIINX OTKJIOHEHHUSX
B MOJICJIBHBIX MapameTpax). B HacTosiiee BpeMs
€/IMHCTBEHHON BO3MOXXHOCTBIO IOJIyYUTh OTBET
Ha MOCTABJICHHBIA BOIIPOC OCTAETCSI BCECTOPOH-
HSSL OYenKa MOJISIH, BKJTFOUAIoasi aHaIu3 BOC-
MIPOU3BE/ICHUS] MOJICIIBIO HE TOJILKO HaOIO/1ae-
MOT'O CPE/IHEr0 COCTOSIHUSI KIIMMATHYECKOH CcHc-
TEMbI, HO U MEKT0JIOBOM, BHYTPH- U MEXBEKO-
BOW W, MO-BUAMMOMY, 0OJee JOJITrONepHOIHOM
M3MEHYMBOCTH KIMMATHYECKON CHCTEMBI .

Y 1n00HOH WutOCTpanuelt Cay>KUT OLEHKA
Mojienielt (MM, TOYHEee TOBOps, CHUCTEM), HC-
I10JIb3yEMBIX B YHCJIIEHHOM IIPOTHO3€ ITOT0/IbI, Ha
OCHOBE BepU(HUKAIIMU IPOTHO30B. B urcieHHOM
MIPOTHO3€ MOTOAbI HCIOJIB3YIOTCS MOJENH 00-
IeH UPKYJIAIUE aTMOC(EpBI C 3aJaHHBIMHU Pac-
MIpeesICHUSIMHU TEMITEPATyPbl TOBEPXHOCTH OKe-
aHa M XapaKTePUCTHK MOPCKOTO JibJia. OCHOBHOE
OTJINYNE TAKMX MOJCIICH OT KIMMATHUYCCKHUX CO-
CTOUT B 00JIe€ BEICOKOM ITPOCTPAHCTBEHHOM pas3-
peteHun. OTo 00yCIOBJIEHO TEM, YTO B YHCIICH-
HOM IIPOTHO3€ TMOTOJ(bI CPOKH PACUETOB C TIO-
MOIIBID MOJICJICH M3MEPSIIOTCS CYTKaMH, YTO

1 TepmuH oyenxa (evaluation) B aHITIOS3BMHOM JMTEPATYPE HUCIIONB3YETCS PUMEHUTENHHO COO-
CTBEHHO K MojieT1siM. OTIeHKa MO/IeIH OCHOBBIBAETCS Ha COIIOCTABIEHHUH PE3YIbTaTOB MO/ICIIBHBIX PACUETOB
¢ JTAHHBEIMM HaOJIO/ICHUIL, KOTOPOE HasbIBaeTcs gepugpuxayuetl (verification).
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MO3BOJISICT HCIOJIB30BAaTh BHICOKOE IMPOCTPAH-
CTBEHHOE paspelieHne U 0oJbinoe (HeCKOIbKO
JIECATKOB) YHCIIO WICHOB aHcaMOsa. CpaBHeHHE
MPOTHO3a C JAHHBIMU HAOIIOICHUH SIBISIETCS PY-
TUHHOH NpoLeaypoi BO BCEX IMPOrHOCTUYECKUX
nenTpax. OOBIYHO CpaBHEHHE IPOBOIMTCS II0
PsLLy KpUTEPHUEB, WM TaK Ha3bIBAEMBIX Mep Mac-
mepcmea, Nist OTPaHMYESHHOTO YK CIIa KITFOUEBBIX
MPOTHO3UPYEMBIX XapaKTEPUCTUK aTMOC(hephl
(TemrepaTypsl ¥ BIa)KHOCTH BO3/yXa, CKOPOCTH
BETpa U JIp.).

WNuaue obctouT aeno ¢ pacyeramu Oyry-
IIMX U3MEHEHUH KiuMara ¢ momornibio MOLIAO.
Takue pacdeTsl MPOBOASATCS, KaK MPaBHIO, HA
JIECATKH U COTHH JIET, TIO3TOMY TIPsIMbIE CPaBHE-
HUS TTOJYYEHHBIX CETOJHS Pe3yJbTaToB C JIaH-
HBIMH Ha6J’l}OZLCHPIﬁ CTaHYT BO3MOXHBIMH JIMIIIb
B JajiekoM OynymieM, KOorjaa 3To yke He Oyaer
MMETh HHUKAKOTO MPAaKTHYECKOro cMeicia. Kpo-
M€ TOTO, Pe3yJIbTaThl STHX PACYETOB HEJIb3sI CUH-
TaTh B [IOJIHOM CMBICIIC TPOTHO3aMH, OCKOJIBKY
BHEIITHUE BO3ICHCTBUS HA MOJICITBHYIO KITIMATH-
YECKYI0 CHCTeMy (HampuMmep, aHTPOIOrCHHBIC
BBIOPOCHI TAPHUKOBBIX TA30B U a3pO30JIeH B aT-
Moc(hepy), Kak OTMEYalloCh BBIIIE, 3aAI0TCS B
COOTBETCTBHH C Pa3IMYHBIMHU CIICHAPHSIMH Pa3-
BUTHS YEJIOBEUECTBA, BEPOSTHOCTD Pean3aliuu
KOTOPBIX HE ONpe/elieHa. B aHTI0sM3bI9HON JTH-
TepaType 3TO OOCTOSTENBCTBO MPOSBUIOCH B
TOM, YTO TepPMUH prediction (npoero3) ObUI B TIO-
CJICIHUE TOJBI BEITECHEH TEPMUHOM projection,
KOTOPBIl HE UMEET MPSMOro MepeBojia Ha pyc-
CKHI S3BIK ¥ KOTOPBIA MBI IEPEBOANM HECKOIb-
KO I'POMO3JIKO: OYEHKA 803MONCHLIX 8 Oydyuem
usmeHenuti (NCTIONIb3YEMBIIl HHOTJA B OTOM CITy-
Jae HAlIMMK COOTEYECTBEHHUKAME TEPMHH 1pPO-
eKyus TPEJICTABISETCS] HAaM HeYIauHBIM).

WTtak, B OTIMYHE OT YHCIEHHOTO IMPOTHO3a
IOTO/Bl, MpU pacyerax OYAYLIMX COCTOSHUI
KJIMMaTHYECKOI CHCTEMBbI HEBO3MOXKHO YCTaHO-
BUTb, HACKOJIBKO IPUTOIHBI UCIIOIB3YEMbIE MO-
JIeITH, AHATU3UPYS COOCTBEHHO PE3YIIbTAThI 3TUX
pacueToB. B To ke BpeMs BIIOJIHE PE30HHBIM SIB-
JseTCsl MPEIIOTI0KEHHE O TOM, YTO JOCTOBEp-
HOCTb Pe3yJIbTAaTOB pacyeToB OyAyLIero KInma-
Ta OmpejelsieTcss CIOCOOHOCTBIO MOJCIH Kak
MHHUMYM BOCHPOU3BOJHMTH COBPEMEHHOE CO-
CTOSIHUE KITMMAaTHIECKON CHCTEMBI (BKITIOUAsI TO-
JIOBOH IMKJT), @ TAKXKE PA3INYHBIC €€ COCTOSHHUS
B TPOILIOM B COOTBETCTBHH C HMEIOIIUMHUCS
JNaHHBIMH HaOmoneHuil. Torna BO3HUKAET BO-
IPOC: KaK UIMEHHO IIPOBEPSTH 3Ty CIIOCOOHOCTD?
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3/1ech ciaeayeT OTMETUTD, YTO €Ille OHUM OTJIU-
YHEeM MOJCIHPOBAHUS KIMMaTa OT YHCICHHOTO
MPOTHO3a MOTOIbI SBJISIETCS OTCYTCTBUE 00IIIe-
MIPU3HAHHBIX Mep macmepcmea ISl KIIMMaTH-
YECKHUX MOJIENEeH.

MOKHO BBIIEITUTE TPU OOIIUPHBIE KATET0-
pUH KPUTEPUEB OLECHKH KIMMATHYECKHX MOJE-
neit: 1) onucanue uMu MOpQOJIOTUU KIIMMATa,
NPE/CTABICHHON NPOCTPAHCTBEHHBIM pacmpe-
JEeJICHUeM U CTPYKTYpOH CpelHHX 3HAaYeHUI,
CPEIHUX KBaJAPATHYECKUX OTKJIOHEHUN U KOoppe-
JSEi (M, BO3MOXKHO, JIPYTHUX CTaTHCTHYECKUX
XapaKTEPUCTHUK) OCHOBHBIX KIMMAaTHYECKUX Ia-
pameTpoB; 2) omMCcaHHE MOMAEISIMU OIOIKETOB
(6amaHCOB) U IUKJIOB B KIIMMATHYECKOM CHCTEME
(HarpuMep, TUJIPOJIOTHYECKOro LHMKIa); 3) Mo-
JETIbHOE MPEJCTABICHUE KIMMATHYECKUX Mpo-
LIECCOB (HaIpuMep, MyCCOHOB, KOHBEKIIUN).

[TockonbKy peub HIET O KIMMate, TO
CpaBHCHHUE PE3yIbTaTOB pacdeTa COCTOsI-
HUSI KJIMMATHYECKOM CHCTEMBI C IIO-
motpio MOLIAO B dukcupoBanHbIi MO-
MEHT «MOJCIBHOTO» BpeMEHHU (HaIpH-
Mep, Ha OMPEJCICHHOM BPEMEHHOM LIare
MOJICIIN) C TaHHBIMH HAOJIFOICHUH, OTHO-
CALIUXCS K ’TOMY K€ MOMEHTY «PeanbHO-
T'0» BPEMEHH (KaK 3TO JICTACTCS B YUCIICH-
HOM TIPOTHO3€ IOTO/IbI), OECCMBICICHHO.
CroJib k€ OECCMBICIICHHO CPAaBHUBATH Pe-
3yJIbTaThl MOZEIBFHBIX PACYETOB U JaHHbIE
HaOJIIOIEHHUH JISI TOTO WA HHOTO OTAEIb-
Horo roga. Kak Mpl IOMHHUM, KIMMaT —
9TO «OCPEOHCHHAs» IMOroja, IMO3TOMY
CpaBHEHUS PE3yJbTATOB PACUETOB C TIO-
morbio MOIIAO u naHHbBIX HAOTIOICHUH
MOYXHO TIPOBOJUTH IS XapaKTEPUCTUK,
OCPEHEHHBIX 3a JOCTaTOYHO OOIIbIIIHe
MIPOMEKYTKH BPEMEHU, U3MEPSIEMbIC Je-
csATKaM| JieT. [IpuMepaMu TakuxX HHTEp-
BAJIOB MOTYT CJIY>KUTh TaK Ha3bIBACMBbIC
bazosvle Kaumamuveckue nepuoovt. Tax,
«KJTaccu4eckuit» 0a30BbIi nepuos BMO
(1961—1990 TomBI) TIpEACTABIISIT COBpE-
MEHHBIN KJIIUMAT B TPEX MEPBBIX «OLIEHOY-
HBIX» J0KIaaax MexXnpaBUTEIbCTBEHHON
IPYMIBI KCIIEPTOB MO0 M3MEHEHUSIM KITH-
mata (MI'OUK, Intergovernmental Panel
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on Climate Change, IPCC). B mocnen-
HEM — 4deTBepToM — Jokmane MIDUK,
BoIymieHHOM B 2007 Tofy, OBLT NCTIOIB-
30BaH HOBBIA 0a30BbIi MEPUOJ, —
1980—1999 romer. Ber6op Toro wim uHO-
ro 0a30BOTO MEPHUO/IA, BKIFOYAs €0 Ipo-
JOJDKUTEIHHOCTD, OTPEACTIAETCS pa3ind-
HBIMH OOCTOSITEITLCTBAMH, HANIPUMEp Xa-
paKkTepoOM M3MEHYMBOCTH KJIMMAaTa B TOM
WM UHOM pPErHoHe, HAJTMYUEeM W KadecT-
BOM JIaHHBIX HAOJIOJICHUH 332 TOT WM
WHOU nepuoa u ap.

Eme omuuM mpumMepoM HEKOpPpEK-
THOH Bepu(UKAITII MOJICTHLHBIX PACUCTOB
SIBIISIETCS TIPSIMOE CPAaBHEHHE PE3yIIbTaTOB
MOJICIIUPOBAHUS B STUCHKE MOJCIHU C IaH-
HBIMH HAOJIOJICHUI B ONmkaliieii reorpa-
¢uaeckoit Touke. HeKOppekTHOCTH TaKUX
CpaBHEHHH OOYCJIOBJI€Ha, B YacCTHOCTH,
TEM, YTO MOJEJIBHOE PEIIEHHE COOTBET-
CTBYET Cpe/IHEMY 3HA4YEHHIO 110 Bcel Mo-
JleabHOU siueiike. Harmpumep, oTHOLIEHHE
Macchl CakW, BBIOPOIIEHHON W3 3aBOJ-
CKOM TpYyOBI, K 00bEMyY BO3/lyXa B OKpecT-
HOCTH 3TOH TpyOB! (T. €. KOHIIEHTpalus
CaXM B OKPECTHOCTH TPYOBI) 3HAYUTEIb-
HO BBIIIE OTHOIICHHUS TOW K€ MacChl K
00BEMY MOJICTIHHON STYCHKH, 0XBATHIBAFO-
e, CKaXeM, YK€ YIOMHUHaBUIYIOCS
MOCKOBCKYI0 001acTh (CpeHel KOHIICH-
TpaIuy 110 MOACITLHOH sSTUCHKe).

[Ipu »TOM OrpoMHOE KOJIMYECTBO
nH(pOpPMAINH, TEHEPUPYEMOE MOJICTISIMH,
HEM3MEPUMO MPEBOCXOJUT O0BEM JaH-
HBIX HAOJIOJICHUN ¢ mouke U CPAaBHUMO
JUIIE ¢ 00BEMOM JJAaHHBIX OBICTPO Pa3BU-
BAIOIMXCS HAOMIOJMEHHUH 3eMIIn U3 KOC-
Moca. [Toatomy Juist orieHKH Mojieseli 00bI-
YHO HCHOJB3YIOTCS TpeoOpa3oBaHHBIC
JTaHHBIE HAOIIOJCHUN, HAIpUMEp UHTEp-
TTOJIMPOBAHHBIC B y3JIbI PETYIISIPHON CETKU
C UCIIOJIb30BAaHUEM METOI0B O0ObEKTUBHO-
rO aHau3a; MMPEJICTABICHHbIC B BUJIE WH-
TETPabHBIX OIIEHOK ITO TEM WJIM HHBIM pe-
THOHAM H T. TI.

Haubonee MOIIHBIM U XOpoIHIo cedst
3apEKOMEHJIOBABIIMM HCTOYHHKOM JaH-
HBIX JIJISI OLIGHKH MOJIEJCH SIBIISIIOTCS pe-
3yJbTaThl TaK HA3bIBAEMOTO pe-aHalu3d.
OHU TIPEICTaBIAIOT COOOHM Pe3yIbTaThI
MOJICIIBHBIX PAacueTOB aTMOC(EPHBIX II0-
JIeH, TPOMU3BEICHHBIX C YYETOM BCETO
KOMIUIEKCa UMEFOIIUXCS JaHHBIX HaOJIro-
JICHUH TaKuX KJIHYEBBIX XAPAKTEPUCTUK,
KaK TeMIlepaTypa U BIQXKHOCTh BO3IyXa,
atMochepHoe aaBieHue u ap. Tam, rae
TaKHhe JaHHbIE OTCYTCTBYIOT, OHH JOIOJ-
HSIOTCSI COOTBETCTBYIOIIUMH MOJICTHHBI-
Mu pesyibTaTamu. llocie sToro Bech
KOMIUJIEKC 3HAUYCHHUH KaxJ0i U3 Xapak-
TEPUCTHK TIOABEpPraeTcs Mpoueaype ac-
CUMUJISIIIUU — CO3JAHUIO TAKOTO PE3YJib-
TUPYIOIIETO TJAJAKOr0 B3aUMOCOTJIACO-
BAHHOI'O TMOJS B 33JaHHBIX TOYKax
[MOBEPXHOCTH 3€MHOTI0 Ir1apa u arMocde-
Pl (B y371ax MOAETBHOM CETKU), KOTOPOE
MaKCHMaJIbHO MPHOIIKEHO K 3HAYCHHUSIM
HCXOIHOTO KOMIUIeKca. J{oCTOBEpHOCTH
pe3yabTaTOB pe-aHalIM3a JIJsl Pa3HbIX aT-
MOC(EpPHBIX XapaKTEPUCTHK HEOJIMHAKO-
Ba, a JUISI HEKOTOPBIX XapaKTePUCTHK (Ha-
puMep, ISl OCATKOB WM OOJAYHOCTH)
JTaHHBIC HAOJFOICHUH HEe aCCUMIITUPYIOT-
csl, HECMOTpsl Ha uX Haiuuyue. Bmecro
9TOTO YKa3aHHBIC XapaKTePUCTHKU pac-
CUUTBIBAIOTCS] — C MOTPEIIHOCTSIMU, MPHU-
CYIIUMHU UX MOJEIbHBIM OIUCAHUSIM.

OO0HapyKeHUe pacX0XKICHUH MEXTY
MOJICIIBHBIM U HaOIIOAaeMBbIM KIMMATOM
Yarie BCEro He MO3BOJISIET Cpasy ke BHEC-
TH B MOJAENb HcHpaBicHus. Boicokas
CJIOHOCTh B3aUMOJICUCTBUM B MOJEIIb-
HOW KJIMMATHUYECKON CUCTEME MacCKUpPYeT
CBS3b MEXKIY NPUUMHON U CIIEICTBUEM.
OT0 BBIHYXKJaeT pa3pabOTYUKOB IPOBO-
JIUTH MHOTOYHUCIICHHBIE, TT0T9aC TOPOTro-
CTOSIIIE W HE BCETJa YCIEUIHbIE HKCIIe-
PUMEHTHI 110 ONPEIECICHUIO UYyBCTBUTEb-
HOCTH MOJEIH K HW3MEHCHHIO ¢€e
rapamMeTpoB. YIydIlIEeHHE BOCIIPOU3BEIC-
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HUSI MOJENBI0 HEKOETO CPEHETO CO-
CTOSHHUS, OTBEUAIOIIEro, HAaIpUMeD,
COBPEMEHHOMY KJIUMATy, MOXET OBITh
JOCTUTHYTO, B YaCTHOCTH, NyTE€M TakK
Ha3bIBAEMOU HACMpOUKU, COCTOSIIEH B
moioope CBOOOIHBIX (HEIOCTATOYHO XO-
pOIIO M3BECTHBIX WJIM M3MEHSIOIUXCA B
HIMPOKHUX TpeJienax) napaMeTpoB MOAEIH
C LEJIbI0 HAWIYHYLIEr0 COOTBETCTBUS KaK
MOYKHO OOJIBLIETO YHUCa XapaKTePUCTHK
MOJENBHOTO  KJIMMaTa HaOI0AaeMbIM
3HaueHusM!,

Hacrpoiika mojneneil TpagulMOHHO
ABJISIETCS] OOBEKTOM KPUTHKH CO CTOPOHBI
uccle1oBaTeNel, CKENTHYECKH OTHOCS-
OIuXCcsa K (1)I/I3I/IKO-MaTeMaTI/IT-IeCKOMy MO-
JISJIMPOBAHNUIO KaK METOJly MCCIIeI0BaHMs
U npeackazaHus kiuMmata. OmHaKo, Kak
0TMEYaoCh BBILIE, B KOHTEKCTE UCCIIEN0-
BaHUN OyIylIMX W3MEHEHWH Kiumara
YAOBJIETBOPUTEIBHOE BOCIPOU3BEICHHUE
€ro COBPEMEHHOI'0 CPEIHEr0 COCTOSHUS
He ABIISIETCS caMoLenbio. Jleso B ToM, 94To
JaXe IpH UCIIOJIB30BAHUN OJJHOT'O U TOI'O
JKe CLIeHapHsl BHELIHETO BO3/ICHCTBHUS CO-
BPEMEHHbIE MOJEIHU JEMOHCTPUPYIOT
3HAYUTEIbHBIA pa3dpoc B OlLEHKaX BO3-
MOYHBIX B OyayleM W3MEHEHUH KInMa-
Ta. A KOHTPOJUPOBATH YYyBCTBHUTEIb-
HOCTh MOJICJIM K BHCIIHHUM BO3J1€I>'ICTBI/I-
AM — 3ajada Kyjga Oosiee CIIOKHas,
HE’KEJIN BOCIIPOU3BEICHIE COBPEMEHHOTO
COCTOSIHUSI KIIMMATHYECKOH CHCTEMBI.

Ecan ke, mOMHMMO COBPEMEHHOTO
KJIMMAaTa, MOJIEJb [I03BOJISIET BOCIIPOU3BO-
JUTb pa3INYHbIE COCTOSHUS KIMMaTHYeC-
KO cHCTeMbl, HAOIIOaBIIMECs B Jaje-
KOM IpOoLUIOM (KOrJa BHEIIHHWE BO3JeH-
CTBHSI CHJIBHO OTJIMYAJIHNCh OT COBPEMEH-
HBIX), @ TaKXX€ W3BECTHYIO 3BOJIOLHUIO
KIIUMaTHU4YeCKOM CHCTEeMBI (Hampumep, B
TedyeHne XX BeKa U paHee), MOXKHO Hafe-

SITHCS1, YTO MOJYYEHHBIE C TOMOLIBIO ATOU
MOJIEJIA OLICHKH U3MEHEHUN KIIMMaTa Ipu
TEX WU WHBIX OXHJAEMBIX B OYAyIIeM
CLUEHApUsIX BHEIIHEro0 BO3ACHCTBUS 3a-
CIIY’KUBAIOT JI0BEPHUSL.

BcecTopoHHsIsI o1ieHKa MOJETH Tpe-
OyeT oueHb OOJBIIUX YCWINH OT KOJUICK-
THBa €€ pa3pabOTYMKOB, KOTOPBIE, Kak
MIPaBUIIO0, OKA3BIBAIOTCS B COCTOSTHUN KOH-
TPOJIUPOBATH €€ MOBEACHHUE JIUIIH B OTpa-
HUYEHHOM YUCJIe Hanbojee BaXKHBIX ac-
MEeKTOB. B »TOM cMbIcie upe3BbIUaiHO
o0Jjieryaer Jeji0 MEeXIyHapOIHas KOOIe-
pauus B BUJE MPOEKTOB CPABHEHUS MOJIC-
Je WIM WX  OTAENBHBIX  OJIOKOB.
AKTHUBHOE y9acTHE B JTHX NPOCKTaX HE
TOJILKO Pa3pabOTYMKOB MOJICNICH, HO H
CIETMATTUCTOB U3 PYTUX 00IacTell HAyKu
0 KIMMAaTe€ OTKpPBIBAECT 3aMeyaTellbHbIC
MEPCTICKTUBE TIEPEel BCEM HAyYHBIM
COOOIIIECTBOM.

CerofHsi He CyILECTBYET MOJEIH,
JTydIe MPOYUX OMHUCHIBAIOIICH, HAIPH-
Mep, COBpeMEHHbIH KiuMaT. OOBIYHO
KaXkJ1asi MOJEJIb XOPOIIO BOCIPOU3BOAUT
JIUIIb YaCTh HCKOMBIX KIIMMaTHYECKHUX Be-
JUYHH, B TO BpeMs KaK OCTajabHas 4acTb
BOCIIPOU3BOJUTCA 3HAYUTEIIBHO XYKE.
CpaBHUTENHHBIN aHAIN3 TTOKA3bIBAET, YTO
HanOoJiee BBICOKYIO YCIEIIHOCTh, Kak
[IPaBUIIO, TIOKA3bIBAET «CPEAHsIsD» (110 aH-
camb6i110) Mojielb (puc. 5). ITo CBS3aHO ¢
TEM, 9TO CUCTEeMATHUECKHE OIMHMOKH pa3-
HBIX MOeNiel (2 OHU MPHUCYIIU KaXKIOu
MOJIEJIH) HE 3aBUCST JIPYT OT JIpyra U MpH
OCPETHEHUH 110 aHCAMOITIO B3aNMHO KOM-
neHcupyoTcs. OTHAKO €Iy MOTPEITHOC-
TU pacyeTa TOM WM MHOUM MepeMEHHOU B
«CpemHe» MOJENN OKa3bIBAIOTCS 00Ib-
1€, YeM COOTBETCTBYIOIINE MOTPEITHOC-
TH HEKOTOPBIX OTACIBHO B3SATHIX MOJIE-
Jel, 9TO O3HadaeT, 4TO OOJBIIMHCTBO

1 Henumme 3aMETUTD, YTO YJIYUIIIECHUE BOCIIPOU3BEICHUA MOICIIBIO OJTHOM XapaKTECPUCTUKU MOKET
COIIPOBOKAATHCA YXY AIIIEHUEM BOCIIPOU3BEACHUA Z[pyI‘OfI.

32



Knumam s pacyemax modenucmos

90E 180
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e RS
30 60 90 120 150 180 210 240 270 300 330cwm/roa

Puc. 5a. TTosst cpeiHUX CyMM OCaJKOB (CM/TOJ).

Bsepxy — nost, HOIyYCHHBIC C UCIIOJIb30BAHHEM «CPEeJHEH» Moaenu (pe3yabTaThl pacyera no 19
TI00ANBHBIM MOJICISIM), 6HU3Y — (AaKTHIECKH HaOIfoaeMble (pe3yNIbTaThl pe-aHaanu3a 3a Mepuoj
1980—1999 rr.).

paccMaTpUBaeMbIX MOJENEH cozepkaT Hekotopsle uccnenoBatenu noasep-
CHCTEMaTH4eCKUe OIUMOKN OHOTO 3HaKa.  Tal0T COMHEHHMIO NPUTOJHOCTb MOAEIEH
[locnenHee MOKHO MCHOJIB30BAaTh Kak  JUIsl OLEHKM MW3MEHEHHWH KiIMMaTa B
TECT HA HaJIMUYUE CUCTEMAaTHYeCKUX omM-  OynymeM. KoHeyHO, COBpeMEHHBIM MO-
OOK, IPUCYIINX JAaHHOM IrpyIIie MOAETIeH.  JeNsiM HPUCYIINM HEAOCTATKH, HCIIPaBie-
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Puc. 56. ITons Temnepatypsl npusemMHoro Boszayxa (°C).

Bsepxy — mnossi, oTydeHHbIE ¢ UCHOJIB30BAHHEM «CPEIHEH» Moaenu (pe3yabTaTsl pacyera mo 19
TI00ABbHBIM MOJCIISIM), 6HU3Y — (PAKTHUECKH HaOIoAaeMble (Pe3ysIbTaThl pe-aHalu3a 3a MepHoJ
1980—1999 rr.).

HHUE KOTOPBIX MOTpeOyeT OONBIIMX yCH-  BMNAJCHUE MNPEACKA3aHHOIO MOACISIMU
TV, OJTHAKO YK€ CErOJHS MOJICIH JAI0T  YBEIWYCHUS CPEIHErNIO0ATbHOW TeMIie-
MOJIC3HY0 MH(OPMAILIMIO O BO3MOXKHBIX  paTypbl Bo3ayxa B mepuog ¢ 1990 mo
M3MeHeHusX kinumara. Tak, Hanmpumep, 2007 rox mpumepno Ha 0,2 °C ¢ cooTBeT-
CEeroJiHs Mbl MOXXEM KOHCTaTHPOBAaTh CO-  CTBYIOLIMMH JaHHBIMH H3MepeHuil (00
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STOM TOBOPUTCS B MOCJIEAHEM OTYETE
MIDUK).

B ocHoBe Mojereit Jiexar Gpusndec-
KM€ 3aKOHBI, OJ1arosiapsi Y4eMy OHH I103BO-
JISIOT TOJMYYUTh (PU3UYECKH COTIIACOBaH-
HYIO KapTUHY OYIyIIMX U3MEHEHUH KIH-
MaTa — B OTJIMYUE OT JIFOOBIX JPYTUX
W3BECTHBIX HA CETOAHSILIHUNA JE€Hb METO-
JIOB €ro TpeAcKa3aHusd. 3amMedaTelbHOe
KayecTBO MOjIeJiel 3aKiIro4aercss B TOM,
YTO UYHUCICHHBIC IKCIEPUMEHTHl C HUMU
MO3BOJISIIOT ~ MCCIIEIOBATEISIM  TTPUOITH-
3UTHCSI K TOHUMAHUIO (PU3NYECKUX MeXa-
HU3MOB,  ONPEIENIAIONUX  IBOJIIOLHUIO
KJIMMaTUYECKON CUCTEMBI, 4 3HAUYUT, IIPO-
JIOJDKATh COBEPIICHCTBOBAHHUE MOJIETeH
Ha OCHOBE YHCJIEHHBIX 3KCIIEPUMEHTOB U
TEM CaMblM yMEHbIIATh HEOMpPEIEIICH-
HOCTh MOJENBHBIX OIIEHOK OyIyIIux
W3MEHEHMI KIuMara.

Pa3zymeercst, mpu BceM OrpoMHOM U
M0Ka HE pEeaJM30BaHHOM MOTEHLIHUAJIE MO-
JieJiel X BO3MOXXHOCTH He O0e3rpaHuvHBbI.
Ha MHorme Bonpocsl, CBA3aHHbIE C TIPE-
CKa3yeMOCTbhIO KIIMMATUYECKON CUCTEMBI,
elle IPEeICTOUT OJyUYUTh OTBETHI. Kpome
TOTO, MBI BPSAJ JIM KOTJa-HUOYAb Oynem
YBEPEHBI B TOM, YTO MOJEIH BKIIOYAIOT

HaJJIe)Kallee OIMMCAaHHuE BCEX KIMMAaTH-
YeCKHM 3Ha4YMMBbIX mpoleccoB. He uckiro-
YEHO, YTO CEroJHS MBI HEJIOOLICHHBAcM
poib Kakux-mbo (GakTopoB B OyIyHIMX
M3MCHCHMAX KJIMMaTa, M, BO3MOKHO, Ha
ATOM ITyTH HAC €IIe XKAYT CIOPIPU3BL. TeM
HE MEHEee, HECOMHEHHO, COBPEMCHHBIC
MOJIEJIM OTBEUYAIOT HAUBBICIIEMY YPOBHIO
3HAHUI, HAKOIIJICHHBIX YEJIOBEYECTBOM 3a
BpeMsl UCCIIEIOBAHUN KIMMaTUYECKOU
cuctembl. Korga-to Yuncron Yepumiib
YTBEpP)KJIall, YTO JIEMOKpAaTHs HECOBEp-
[IEHHA, HO HUYETO Jy4Ille YeIOBEYESCTBO
[OKa HE NOpUIymMano. AHaJIOTUYHOE
YTBEPKICHHUE CIIPABEAJIMBO U B IPUIIOAKE-
HUU K KJIMMATUYECKHM MOJENISIM: OHU
HECOBEPIICHHBI, HO UM HET aJIbTEPHATUBBI
B OIICHKaX BO3MOXHBIX B OyayIiem
W3MEHEHHUH KJIMMara.

Wrak, 03HaKOMHUBIIUCH C OpraHu3a-
LMel CEeTH U3MEPCHUM, OCHOBHBIMU MPU-
POIHBIMHU SIBICHUSAMH, (HOPMHUPYIOITHMH
KJIMMAaT, PETMOHAJIbHBIA U TJIaHETapHbIN,
a TaKKe METOJaMH, IPUMEHSIEMBIMH TPU
€ro U3y4YeHUH, JaBaiTe MOrOBOPUM O TEX
CTOpOHAX HAIeH >XWU3HMW, HA KOTOPHIC
KJIUMAaT OKa3bIBa€T HEMOCPEACTBEHHOE
BIUSIHHC.
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KJMMAT B HALLEM YXU3HU

Oxpy>karomiast cpefa — HEBaKHO, Hpa-
BUTCSl HAM 3TO MJIM HET — OIpeNesieT
CTWIb U KaueCcTBO HAIIEH MOBCEIHEBHOM
)ku3HU. TpymHO Ha3BaTh Kakyro-iIu00
cepy neATeNbHOCTH YelOoBeKa, HE MOJ-
BEPKEHHYIO ee BiuaHMIO. [la u camomy
YeNoBeKy He n30eXaTb TaKOTO BIMSHHUSA:
BCIIOMHUM, HalpuUMEp, pa3uyusl B TEM-
MepaMeHTax I0aH U CEeBEPSH.

Wznpesne camo cymiecTBOBaHHUE Ye-
JIOBEKAa 3aBUCEJIO OT TOr0, HACKOJBKO XO-
POIIO OH OBLT MPHUCIIOCOOJICH K Cpelie CBO-
ero oomranms. CeromgHs Onaromapsi Ha-
KOIJICHHOMY TBICSTUCNICTUSMUA OIBITY U
JIOCTH)KEHUSIM HAyKd M TEXHHUKH pPeyb
UJIET, CKopee, 0 KOM(pOPTHOCTH KHU3HU.
OpmHako, TOBOpPS O KOM(OPTHOCTH, MBI
HMMEEM B BUY TOJIBKO MPUBBIUHBIN YKIIa]
YKU3HHU, IOCKOJIBKY, YBbI, U CETOJHS JIFOIU
MONAAaI0T B AKCTPEMaIbHbIC CUTYallUd B
pe3ynbTaTe TEXHOT€HHBIX aBapHil WM
MIPUPOJHBIX KaTakIu3MoB. be3ycnoBHo,
MIPUBBIYHBIN YKIIa KU3HU CHIBHO Pasiiu-
yaeTcs y JtoJIeld pa3HbIX HALIMOHAJIBHOC-
TeH, PETUTNO3HBIX KOH(ECCH U MPOCTO
Pa3HOro MaTepuagbHOro qocrarka. OgHa-
KO, HECMOTpsl Ha pasziu4us, A BCeX
YKJIaJIOB XapaKTepHBI O0IIHe aTPUOYTHI.

Bo-nepsvix, COBpeMEHHBII YelIOBEK
HYKJIaeTCsl B KPOBE HaJ royIoBOM. « Mol
JIOM — MOSI KPEIOCTh», — TOBOPAT aH-
rim4aHe. JTa KpernocTs odbeperaet Xo3sm-
Ha HE TOJIBKO OT BTOP>KEHUS HEITPOLIEHBIX
rocrefi, HO M OT KalpHU30B TOTOMBI.
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Ji 3amuThl OT BeTpa M 3MMHETO X0JI0/a
oAOMPAIOT CHEIHANbHBIC CTPOUTEIILHBIC
MaTepHuallbl, IPUMEHSIOT JBOMHOE U TPOM-
HO€ OCTEKJIEHHE OKOH, OTaIINBAIOT JOMA.
JleroMm xe, criacasich OT Xapbl, UCHOJIb3Y-
0T KOHJAHLINOHEPBHI.

ITpu mpoeKTUpOBaHNU 3aHUH B pac-
YeTax YYMUTBIBAIOTCS  KIMMAaTHYECKHE
JaHHBIE O TEMIIEpaType BO3/1yXa, CKOpOC-
TH BETpPa U yPOBHE COJHEYHOM pasnanum.
OCHOBHOH KIMMaTHYECKOW XapaKTepHc-
TUKOM TIPU OTOM CIYXKUT TeMIleparypa
BO3ayXxa Haubosiee XOJOJHON MSATHIHEB-
KM, KOTOpasi MOXKET HaOI0IaThCsl B JaH-
HOM MECTHOCTH (MMEHHO 3a NATh JHEH
TeMIepaTypa B HEOTaIUIMBa€MOM KHp-
MMUYHOM JIOME CTAaHOBUTCS paBHOM TeMIIe-
parype HapyxHOro Bo3ayxa). IlepBocte-
[IEHHOE BHHMMAaHUE YJEJseTCsd IOBBIIIe-
HUIO TEIUIO3AIMTHBIX CBOMCTB HAPYKHBIX
CTEH, YepJauHbIX IEPEKPBITUH U 3aI10JTHE-
HUN CBETOBBIX NPOEMOB: Oyarojaps Ta-
KUM MepaM B psaae crpal (Hanus, ['epma-
uus, CIIA u np.) 3aTpaTsl Ha OTOIICHHE
ynanock cHu3UTh Ha 30—40 %. DHepre-
THyeckass mpoBepka 3naHuil Cankt-Ile-
TepOypra nokasasia, 4To BO3MOXKHAsS IKO-
HOMMSI HEPTUU Ha HYXJbl OTOIJICHUS U
ropsiuero BOAOCHAOXKEHHSI COCTaBIISIET
15 600 I'Bt B rox (1 I'Bt = 10° Br). Ilpu
CTPOUTEILCTBE 31aHUN X OPHUEHTHPYIOT
TaK, 4YTOOBI MIOMEIEHUSI OCBELIATUCh ec-
TECTBEHHBIM CBETOM 3UMOW HE MEHee
TPEeX 4acoB.
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B nocnennee Bpems CTajio BO3MOX-
HBIM CTPOUTH TaK Ha3bIBAEMBIE «3HEPIO-
3¢ ekTuBHBIC» J0Ma, B KOTOPBIX HE HC-
MOJIB3YETCSl CTaHJApTHAasl CHUCTEMa OTO-
wieHus. Orpaxnarminue KOHCTPYKUUU
(cTeHsl 1 OKHa), 00OPY/IOBaHHBIE CIICIH-
aNbHBIMHM TIAHEISIMM, HarpeBaloTCs 3a
CYeT CoJIHeUHOro u3nydyeHus. [lpu stom
OKHA «CJIEJSAT» 3a COJIHLIEM, I0BOPAYUBA-
SCh BCJIE]] 32 €0 JIBIKCHHEM MO HEOOCBO-
ny. I'imyOokue moaBaibsl TaKoro goma ak-
KyMYJUPYIOT JIETHEE TEeTIo I 000rpeBa
3UMOM, a 3SMMHUHN X0JIOJT — JIJISI OXJIaX/Ie-
HUS 3/1aHus J1eToM. B Takom 31aHMM pac-
nosioxkeH, Hanpumep, Cekperapuar Bcee-
MHUPHON METEOPOJIOTHYECKOW OpraHu3a-
und B JKenese. B MockBe mogoOHBII
KOMILJIEKC TIOCTPOCH B IKCIEPUMEHTAIIb-
HOM Topsinke B Puneckom mapke. OH
o0orpeBaeTcs 1 OCBEIIAETCs 3a CUET SHEP-
TUH COJHIIA U BeTpa. Bo ABope 3Toro kom-
IJIEKCA €CTh JaKEe COJHEYHAas yCTaHOBKA
JUTS J)KapKU Ianuibika. B 105KHBIX paiioHax
CTPOUTENILCTBO MOJOOHBIX JIOMOB MOTJIO
OBl IPUBECTH K 3HAYUTEILHOMY JHEPTO-
cOepexennto. B paiioHax ¢ 0OJBINON TI0-
BTOPSIEMOCTBIO CMEPYEH U B celicMooIIac-
HBIX pallOHaX MPHUMEHSIOTCS CIElHalb-
HbIE CTPOUTENbHBIE TEXHOJOTUHU JIJIS1 BO3-
BEJICHUSI W  OOOpYyNOBaHWS  3JaHHM
MOBBIILICHHOW MPOYHOCTH, OCOOCHHO BBI-
COKOH B ClTy4ae HauboJiee ONacHbIX U TeX-
HUYECKH CIOXKHBIX 00BEKTOB, KOTOPHIMH
SBIIIOTCS  aTOMHBIE  3JIEKTPOCTAHLIUH,
THIPOTEXHUUYECKUE COOPYKEHMSI, adpo-
MOPTHI, JTMHEHHO-KaOeIbHBIE COOpYXKe-
HUsI, aBTOMOOWJIBHBIC JOPOTH, OOBEKTHI
MHQPACTPYKTYpPBl  KEJIE3HOIOPOKHOTO
TPaHCIOPTa, METPOIOJIUTEHBI U T. [I.

Bo-6mopuix, X0Tb «¥1 HE XJIEO0OM e1IH-
HBIM JKHMB YEJIOBEK», HO IPOU3BOJICTBO
MPOJIOBOJIBCTBUS, HECOMHEHHO, OBLJIO,
ecTh U OyneT mepBeiiiieii 3a1adeit MUpo-
BOM SKOHOMUKH. IIpOAyKTMBHOCTH CEllb-
CKOro XO3siiicTBa OoJblIe, YeM Jpyrue

CEKTOPBI IKOHOMHKH, 3aBHCUT OT KIIUMa-
ta. ComHeuHas pajuanys akTUBHO y4acT-
ByeT BO BCEX IIpoleccax pPa3BUTHUA
’KUBOTHOTO U PACTUTEIBLHOrO MUpa. J{0xK-
1 HEOOXOAMMBI JUIS TIOJIMBA KaK eCTecT-
BEHHOM PaCcTUTCIBLHOCTU, TaK U IOCECBOB
CEIbCKOXO3SIMCTBEHHBIX KYyIbTyp. B TO
K€ BpeMs paHHHE 3aMOpPO3KH MOTYT
YHUYTOXUTH 3THU ITOCEBHI. CuIIbHBIA Be-
TCP HNPUBOJUT K IIOJICTAHUIO 3CPHOBBIX.
[Ipu nepeyBiIaKHEHUH TTOYBBI BO3MOKHO
BBIMOKaHHE pacTeHuil. Takum oOpazoM,
BJINAHUC He6HaFOHpI/I$ITHI>IX IIOTOAHBIX
YCIOBUM Ha  CEIbCKOXO3SIHICTBECHHBIC
KyJBTYPBI O4Y€Hb Bennko. Jlaxe ecnu mo-
JIy4E€H CBOEBPEMEHHBIH yIauHbI IPOTHO3
MOTOJBI, PEIKO YAAeTCs MPEANPUHATH
CKOJIBKO-HHOYIb Cephe3HbIC MEPHI IS 3a-
ITUTHI ToceBOB. OHAKO MTPUCTIOCOOUTHCS
K M3MCHYUBLIM KIIMMATHYCCKUM YCJIOBU-
SIM BITOJIHE BO3MOXHO, BHIOpaB yCTOWYH-
BbIE KYJIBTYPbI WJIH IPUMEHUB OoJiee mpo-
TPECCUBHYIO arpOTEXHHUKY.

OCHOBHBIM TOKa3aTesieM 3HAYHMOC-
TH KJIUMAaTa JUJIsl CeJIbCKOTO X031CTBA SB-
nsfeTcsl «OMOKIMMATUYECKHH ITOTEHIIH-
am». DTO KOMIUICKCHAS XapaKTEePUCTHKA
TEMIEPATYpHOIO PEeKKUMa, Biarooodecrie-
YEeHHOCTH, OWOJIOTUYECKOW TPOTyKTHB-
HOCTH THUIIOB ITOYBHBI U KJIMMATa B IICJIOM.
MaxkcumalibHble 3HaYEHHUA 3TOTO0 MOKa3a-
Tenst oTMeuaroTcsi B Poccun B 30He Biak-
HBIX cyOTpormkoB (KpacHomapckuii kpaid,
AqpiTest), a caMblii HU3KHM TMOTEHITUA,
€CTECTBEHHO, — Ha nobepexbe CeBepHO-
ro JlegoBuroro okeaHa.

B-mpembux, COBpeMEHHEBIH YEIIOBEK,
«IepelIarHyBy» CTagui0 BEAECHHS HaTy-
PANBHOTO XO3SAWCTBA, )KUBET B YCIOBHUSAX
paszeneHusl TpyAa HE TONBKO B HAIHO-
HaJbHOM, HO M B MEXIYHAapOJHOM Mac-
mTabe v MOTOMY CHIJIBHO 3aBUCHM OT pas-
BHTHUSl PA3IMYHBIX CEKTOPOB IPOU3BO/I-
CTBA W  OpraHW3alUd  IEPEBO3OK.
Texuuyeckue uznenusi, QyHKINOHUPYIO-
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IIMe TOJA OTKPBITBIM HEOOM, Hampumep
TPAHCIIOPTHBIE CPEJCTBA, MHOTHE BHIBI
CTPOUTENFHOW TEXHHUKH, P SHEPreTH-
YECKUX YCTPONCTB M T. A., CO3JAIOTCS B
pPa3HOM «KIIMMAaTHYECKOM HCIIOJIHEHUNY B
COOTBETCTBHHM C MAaKpPOKIMMAaTHYECKIM
palioHHpOBaHUEM ISl TEXHUYECKHX IIe-
neil. OcoOEHHO Ba)KHBI TEMIIEPAaTypHBIE
YCIJIOBHUS B XOJOIHBIX pallOHaxX M TeMIle-
paTypHO-BIa)KHOCTHBIE — B TerbiXx. Ha
ceBepe NpU HU3KOH TemIiepaType Bo3ayxa
METaJlJI CTAHOBHUTCS XPYIKHUM U JIOMKHM,
a MEJIKUH KOJIFOYHIA CHET 3a0MBaeT Bee OT-
BEPCTHSI M IPOHMKAET JAa)Ke B KAOMHY BO-
qutensd. Bo BIaXHOM KapKoM KiIMMaTe
TEXHUYECKUE U3/ICIH IT0IBEPTatoTCs NH-
TEHCHBHOW KOPPO3HUHU U OBICTPO BBIXOMST
U3 CTPOSl.

Bce cmyx0bl Kene3H0I0p0oKHOTO U
ABTOMOOMJIHOTO TpPaHCIIOpTa B TOH WK
WHOW CTENEHU 3aBHCAT OT IMOTOAHBIX H
KIMMaTuyeckux yciosuil. Korma cuib-
HBIM CHEroIajJi 3aHOCUT KEJIE3HOI0POK-
HBIE TyTH, Ha Y3JIOBBIX CTAHIUAX HAYH-
HaeTcst aBpas. CpOYHO BBI3BIBAIOTCS
Opurazel pabounx, KOTOPHIE BPYUHYIO
OUMIIAIOT CTPENIKH IepeBojia MOE3JI0B C
OJIHOTO IYyTH Ha Jpyroil. ABTOMarTukKa ¢
3TO0M 3a/1a4ueil He crpasisiercs. IIpu oueHp
HU3KOH TeMIepaType BO3JyXa BBIXOAMT
U3 CTPOS CHCTEMa CUTHAJIN3ALlUH, U Kpac-
HBIA CBET MOXET CAMOIIPOU3BOJIBHO CMe-
HUTBCSI Ha 3€JIEHBIM, 4TO, €CTEeCTBEHHO,
CO3/1a€T CEPbE3HYI0 aBapUHHYIO CHUTya-
LUIO.

Hampasnenne u ckopocTh BeTpa
ONPEAEIAIOT BO3MOXKHYIO JUIMHY JKEJe3-
HOJOPOXHBIX cocTaBoB. IIpeoOnananne
MOMYTHOTO BETPa Ha KEJIE3HOJOPOKHOMN
MarucTpaiy NO3BOJAET YUIMHUTh COCTaB,
a BCTPEYHBIM BETEp BBIHYKAAECT €ro
YKOPOTHTb.

ABTOMOOWJIBHOMY JIBHXKCHHUIO Me-
II1af0T, IPEXK/IE BCETO, HAIMYHE HAJISN Ha
Jloporax W Ijioxast BUIUMOCTb. J[ist auk-
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BUJALMHU TOJIOJEIULBI MPUXOAUTCS Me-
HATh INMHBI WM IIOCHINATh JOPOTH
Pa3IMYHBIMUA CMECSIMH.

B-yemeepmuix, ob0ecneunTb HOP-
MaJbHOE Pa3BUTHE CEIbCKOXO3SHCTBEH-
HBIX, MPOMBIIIJICHHBIX M TPaHCHOPTHBIX
npennpusTuii, OecnepeOoiHyr padoTy
KWJINIHO-KOMMYHAJIBHBIX CIIy’K0 M T. 1.
BO3MOKHO TOJIBKO 32 CUET MOCTOSHHOTO
YBEJIMYEHHS DHEPreTHUECKUX PECypCOB.
Jlo6bIua HCKOMaeMoro TOIIMBA, KOTOPOE
COCTaBJISIET OCHOBY CETOJIHSIIHETO OTHO-
cutenbHOro Onaromnonyuus Poccun, naet
BO3MOXHOCTb OOecIieunBaTh HalM (M HE
TOJIFKO HAIIM) TOBCEIHEBHBIC HYX/bI,
OJIHAKO HE CEKpeT, YTO pacIulaToi 3a 3TO
Onarormnosiyyne SBJSIETCSl CYLIECTBEHHOE
YXy[IIIEHHE 3KOJIOTHYECKONH 00CTaHOBKU
B MECTax JI00bIYM NCKOTIAEMOTO TOTUIMBA.
bonee ToOro, ero cxkuraHue sBISETCS
OJHUM M3 OCHOBHBIX HCTOYHHUKOB HMHC-
CUU TIAPHUKOBBIX Ta3oB B aTMocdepy. A
9TO, KaK OBIJIO CKa3aHO BBINIE, BEJET K
ri100abHOMY MOTEIUICHHIO Kiumarta. [o-
3TOMY B MHUPE YK€ JOBOJBHO JABHO IPEa-
MPUHUMAIOTCS] TIONBITKU Pa3pabOTKU HO-
BBIX, DKOJIOTMYECKH UHUCTBIX JHEprope-
cypcoB. B wacTHOCTH, CeroHs B KauecTBe
aIbTEPHATUBBI CKUTAHUIO HE(PTEPOIyK-
TOB M MPHUPOJIHOTO Ta3a BHICTYNAIOT COJI-
HEYHBIC ¥ BETPSHBIC 3HEPrOyCTAaHOBKU.

ConHeuyHble IHEpreTHYecKue ycra-
HOBKHM MOTYT MCIOJIB30BaThCS HE TOIBKO
1U1s1 000TrpeBa 31aHHUH, HO U CTaTh Ba>KHBIM
HCTOYHUKOM JHEPIHHU B IOJKHBIX paioHax
Poccuu. I'ennosHeprernyeckue yCTaHOB-
KM 1eJIecO00pa3HO HUCIOIb30BaTh B paiio-
HaX, 1€ COJIHEYHOE CHUSIHHUE COCTaBIIIET
He MeHblIe 2000 yacoB B rojy, a UHTEH-
CHUBHOCTb CyMMapHOW pagualuyl — He
MeHee 600—800 Bt/u.

OpHaKo caMbIM TJIaBHBIM HCTOYHU-
KOM aJbTEPHATHUBHOM SHEPrUM SIBISIETCS
Betep. BeTposnepreruka pazBuBaercs Ha-
nbosee ObIcTphIME TeMITamu. CymMmapHast
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MOIIHOCTb KPYITHBIX BETPO3HEPreTHYEC-
KHX YCTAaHOBOK BO BCEM MUPE IIPEBBIIIAET
25 teic. MBT (1 MBT = 10° BT), HO 90 %
ee npuxoaurca Ha Espony u CHIA. Ce-
rogHs HauOosblnas oO0mas MOIIHOCTh
BeTpoapurateneit B I'epmanmu u CIIA
npocruria npumepHo 875 n 915 MBT co-
OTBETCTBEHHO. 3HAa4YMTEJIbHAS J0JIs BCEH
MHUPOBOH  BETPOIHEPIruu  (IPUMEPHO
20 %) BeTPOBBIX PECYpPCOB MPUXOIUTCA
Ha Wcnanuto u anuto. Bee, kTo myte-
niecTBoBai 1o EBporne, HaBepHsKa Buze-
JIM BJIOJIb JIOPOT PSAJBI BETPOABHUTATEINIEH,
KOTOPBIE UCTIOJNIB3YIOTCS AJIsl SHEProodec-
NeyeHus: HeOOJIBIINX HACEJICHHBIX ITYHK-
TOB. B on1HO# M3 MOMyYISIPHBIX OpOTIIOP,
n3nanHbIx B CHIA, momereH pucyHoK, Ha
KOTOPOM M300pakeHbl BETPOJIBUTATEIb U
0] HUM — KOpoBa. B moamnucu k pucys-
Ky TOBOPHUTCS, YTO CTOMMOCTb SHEpPTHH,
MIPOU3BEJICHHON  BETPOIHEPreTHUECKON
YCTaHOBKOM, paBHAa CTOUMOCTH MOJIOKA OT
3TOI KOPOBBI.

Pa3BuBatTh QOINBIIYyI0 BETpPOIHEPTE-
TUKY (MoIIHOCTBIO Ooniee 1 MBT) neneco-
00pa3Ho B palioHax, I/1€ CPeIHss rOA0Bast
CKOpOCTh BETpa MPEBbIMIAeT 8§ M/C U roJI0-
BOE YMCIIO YaCOB, KOTJla YCTAHOBKA MOJKET
pabotarts, cocraBisiet 6o1ee 2000. Takue
YCIIOBUSI HAONIOJAIOTCS, HAlpUMep, Ha
OCTPOBaX M Ha CEBEPHOM T0Oepexbe
®unckoro 3anuBa. OJJHAKO BETpOIHEpre-
TUYECKUE YCTAHOBKM HEOOJBLIONW MOII-
HOCTHU (B KMJIOBAaTTaxX) MOTYT YCTaHaBIIH-
BaThCS MPAKTHYECKH Ha BCEH TEPPUTOPUHI
Poccun.

B namie#i crpane reano- U BETpPoO-
SHEpreTHKa MOKa Pa3BUTHI YpE3BBIYAHHO
cnabo. X nHTeHCUBHOE Pa3BUTHE TIIAHU-
pyetrcs Tosnbko Ha 2030 rox. Ilpuunnoi
9TOTO CIIy’)KaT OOJbIIME 3armackl HEePTH,
raza u yris B Poccun. [Toatomy 3a pyde-
oM PoccHio Ha3bIBaIOT «CIISILMM TMI'aH-
TOM» W TIOJIaral0T, YTO, HECMOTpPS Ha
OoJbIIMe 3amackl YIIEBOAOPOIHOIO H

YTJIEPOJHOTO TOIUIMBA, B HaIlled CTpaHe
[1e71ec000pa3HoO pa3BUBATh AbTEPHATHB-
HYIO SHEPreTUKY 110 MPUYUHE €€ T0BOJIb-
HO OBICTPOH OKYIaeMOCTH, BO3MOXKHOCTH
cHaO)XEeHUs SHEpTHel pailoHOB, yAajeH-
HBIX OT OCHOBHBIX MCTOYHHKOB SHEPTHHU,
SKOHOMHUU Ha TPaHCIIOPTUPOBKE SHEPTHUH,
OTCYTCTBHS BBIOPOCOB 3arps3HSIONINX Be-
IIeCTB, BO30OHOBIIIEMOCTH U T. 1.

I'panymne npeanonaraeMsele U3Me-
HEHMS KIMMaTa HEOJANHAKOBO CKaXyTCs B
pa3IuYHBIX peruoHax 3emiuu. Baknas
0COOEHHOCTD HAIllel CTPaHbI 3aKII0YaeT-
Cs B TOM, YTO JIBE TPETHU €€ TEPPUTOPUU
HaxXxOJWTCS B 30HE BEYHOW MEp3IOTHI.
Herpyano moramatbes, 9To Ti00aibHOE
MOTEIJICHUE KJIMMaTa CTaHeT MPUYUHOM
ee tasHu. [lpu s3ToM nmpousoiaeT (1 yxe
rpoucxoanT!) pedopMariis Tak Ha3bIBae-
MBIX JIMHEHHBIX COOPYKEHUH, T. €. aBTO-
MOOWIIBHBIX U KeJIe3HBIX 10por, HedTe- U
ra3onpoBoioB. MHOTIa ciydaroTcs naxe
pa3peIBEI  TPYOOTIPOBOZIOB W pa3jivB
HedTu. Hanpumep, Ha HerenpoBoae Me-
cosaxa—Hopuiibck 3a 01MH roJ1 MPOU301I-
70 16 pa3peiBoB TpyOompoBoga. MHOTHE
37aHus B pailoHaX BEYHOW MEP3JIOThI Ha-
YHHAIOT paspymatses. B Skyrcke 60 %
3IaHUil UMEIOT TPEIIWHBIL, a B AMuepme
okxoiio 90 %. IIpaBna, TpemmHbl 00pasy-
I0TCS HE TOJIBKO B pe3yJibTaTe TassHUS Bey-
HOW MEp3JIOTHI, HO U BCIEACTBUE TEXHO-
TeHHBIX (DAaKTOPOB: CTAPEHHSI 000PyI0Ba-
HUSL, HECOOIIOICHUSI TEXHUYECKUX HOPM U
T. 1.

W3MmeHeHus kmumara OTpaxaroTcs U
Ha 310poBhe HaceneHus. OueHb HeTaTUB-
HO CKa3bIBAIOTCS Ha 3/J0POBbE JIFO/IeH BOJI-
HBl TEIJla M BOJHBI X0JOAa, OCOOEHHO
MepBbIe, KOTOPBIE YHOCST OOJbINE KHU3-
HEH, YeM BCe OIacHbIE METEOpOJIOrHYec-
KM€ sIBJICHMsI BMECTE B3sThIE. [leno B ToMm,
YTO OT apbl OYEHb TPYJHO CIIACTHUCH.
OHepreTyeckoe  KOHAWIIMOHUPOBAHHE
HE Bceryia rnosie3Ho. B jxapkux cTpaHax B
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KOH/IMIIMOHEpaX MHOT/IA Pa3BOIATCS OaK-
TEpHH, a TIepexo] U3 KOHTUITHOHUPOBAH-
HOr'0 IOMEIIEHHUS Ha BO3JyX W O0OpaTHO
BpeauT 3A0poBblo. Ilpu HacTymieHuu
JKapbl YUCIO WH()APKTOB M HMHCYIHTOB
PE3KO BO3pacTaeT, BCe 3a00JIEBaHUS Cep-
JIEYHO-COCYJIUCTOW U JbIXaTEJIbHOW CHC-
TeM ycyryousrores. K BoimHaM xomozia de-
JIOBEYECTBO B 3HAYMTENHHON CTENEHH
aIanTUPOBAJIOCh, a IO OTHOIICHUIO K
’)Kape 3TOro clejaTh MoKa HE YAAeTcCs.
Cremyer o0XuAaTh, 4YTO TJIO0ANTBHOE
MOTETUICHHE BBI3OBET BO3pACTAHHE IIO-
BTOPSIEMOCTH M HMHTCHCUBHOCTH BOJIH
TeruIa.

WN3MeHeHnss kiamMara, BEPOSITHO,
HaWIyT CBOE MPOSIBIICHUE U B YBEITUUCHUHU
qyclia CTUXWUUHBIX OEICTBUH W Karac-
Tpod. [ms Toro 4ToOBI HEHTPATU30BAThH
UX BO3/ICHCTBUE HA KIIMMAT WJIH XOTS ObI
YMEHBIIUTh YIIEPO, NPUYHHICMbIH UMH
SKOHOMHUKE, W BpeJ, HAHOCUMBIH 3J10-
POBBIO JIFOJCH, METeoposIoTH pa3pabdoTa-
JU METOJbl TaK HA3bIBAEMOT'O PAaHHETrO
MpeyTpPEeXIeHUS 00 OIMACHBIX U CTHXUH-
HBIX METEOPOJIOTHUECKUX SBJICHHAX, T. €.
MPOTHO3UPOBAHUS ¢ 0OJIBINONM 3a0aro-
BPEMEHHOCTBIO, 8 TAKXKE METOIbI MOHUTO-
puHTa (CIEKCHHS) 3a HapacTaHHEM HH-
TEHCHUBHOCTH OITACHBIX METEOPOJIOTHIEC-
KHUX sBIeHUN. Bce 3TO momoraer mroasm
cracatbCs OT TOTOJHBIX O€ICTBUH IO
TIPUHITUITY «IIPEAYTIPEKICH — 3HAYHT BO-
opykeH». 3Has XOTs Obl B OOIIMX YepTax,
KaK pa3BUBAETCs TOT WJIM MHOM OIACHBIH
METEOPOJIOTHUECKUH MPOIIECC U KaK ceos
BECTH TPH DTOM, JIIOJU CBOCBPEMECHHO
MPUHUMAIOT MeEpbl JUIsl crhaceHus. B
CIIA, rae oyeHs 4acTO BO3HUKAIOT CTH-
XUIHBIE O€ICTBUS (TPONUYECKHUE ITHKIIO-
HBI, TOPHAJO U Ap.), OCBEJOMICHHOCTh O
HUX HACEJICHUS U TOBEIACHUYECKUE PEKO-
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MEHJAINA  IIO3BOJIAIOT  3HAYUTEIBHO
YMEHBIIUTh YHCIO XepTB. Bo Bcsakom
ciydae B CILIA He MOTJIO CITy4HThCS TOTO,
YTO MpOoU30LUI0 B MHOOHE3UH Npu BO3-
HUKHOBEHHH IIyHAMH: TIOCJIE€ OTCTYIUIe-
HUS TICPBON BOJHBI JIIOU OPOCHUIIUCH HA
Oeper criacaTh CBOM BEIIU U COOMPAThH BbI-
OporeHHBIE HA Oeper Aapbl OKeaHa, U UX
HaKpBIJIO BTOPOii, 00JIee MOIIHOI BOJTHOM.

OxugaemMoe MOTEIUICHUE B HaleH
CTpaHe, KaK U B JAPYTUX CEBEPHBIX CTpa-
Hax, IPUBEJIET B TO JK€ BPEeMs U K HEKOTO-
PbBIM  TIOJIOKUTECIIBbHBIM  IOCICACTBUAM,
Kak-TO: 1) cokpatsitcst OOJbIIHE B HACTOS-
Iee BpeMsl pacxo/ibl TOTUINBA; 2) BO3pac-
TYT OOBIYHO HEBBICOKHE U HCYCTOI;‘I‘IHBBIC
B Poccum ypoxkaum cCeabCKOXO3SICTBEH-
HBIX KYJbTYD; 3) YAYUIIATCS YCIOBUS IS
paboThl BOAHOTO TPAaHCIIOPTa HAa pPEKax,
KOTOpBIE ceifuac mo nojiroja u donee He
CYIOXOAHBI; 4) yMEHbLIATCS 3HEprosa-
TPAThI IPOMBIIUIEHHOTO TIPOM3BOJICTBA H,
ClIeZIOBATEIIbHO, ITOBBICHTCSI KOHKYPEHTO-
CHocoOHOCTh NpoayKuuu. OJHAKO OTpH-
LATEJIHBIE CTOPOHBI OXKHAEMBIX H3Me-
HEHHU KJIMMaTa, OCOOCHHO B YCJIOBUSIX,
UX BBI3BIBAIOLINX, OyAyT OOJiee 3HAYHMBI-
MU, ¥ K HAM CIIeyEeT TOTOBUTHLCS 3apaHee.
Bpemenn st 6aroaymuist OOJbIIE HET.

Beime Mbl pacckaszanu 0 TOM, UTO H
KaKHMH CpPEACTBAMH M3Yy4YalOT METEOpO-
JIOTH, KITMMATOJIOTH U JIPYTHE CTICIHAIINC-
ThI, paboTaloIIMe B CMEXHBIX 00JaCTsX.
Tenepb camoe BpeMsi TIOTOBOPHUTH O pe-
3yJbTaTaX WX COBMECTHBIX ycuimid. [la-
BaliTe KPaTKO MMO3HAKOMUMCS C OCHOBHBI-
MH TCHACHIUAMU B UBMCHCHUAX HEKOTO-
pPBIX KIMMAaTUYECKHX XapaKTEPUCTHK U
MOTBITaeMCS TPEJICTABUTh, KaKue Clop-
MIpu3bl TOTOBUT HaM KJIMMAaT B OJIrKamn-
meM OyTymiem.



4YTO NPOUCXOAUNT C HALLMM K/TUMATOM?

CoBpeMEHHBIC M3MCHEHHUS KiIuMMmara He-
CHEIUAUCTBI YaCTO OTOXJICCTBIISIOT C
MOBBIIIICHUEM TEMITEPATypPhl PU3EMHOTO
BO3MyXa («TI00ANTBHBIM TOTCIICHUEMY ),
HE MPUHMMAs BO BHUMAaHUE MPOUCXOJIS-
IIYI0 OJJHOBPEMEHHO SBOJIIOIUIO JPYTUX
KITMMATHYECKUX DJIEMEHTOB (amoKaui-
CUYECKHE KapTHHBI, HAIMCAHHbBIC JIFOOU-
TEJISIMH TTOKUBUTHCS HA JTYTHIX CCHCAIU-
sIX, €CTeCTBCHHO, He B cueT). JleicTBu-
TEJIbHO, aHAJIM3 JIAHHBIX PETYJISIPHBIX
METEOPOJIOTHUSCKUX HM3MepeHuil  Oec-
MIPUCTPACTHO TIOJITBEPIKAACT IMOBBIIICHHIE
CpemHEeH TII00aTBEHOM TeMITepaTyphl BO3-

AT°C

qyXa B TEYEHHE TMPOIIeANnero Beka (c
1907 mo 2006 rox) Ha 0,74 °C, npuyem
JIUHEWHBIN TPEH/T TEMIIEPATyPhI B TIOCIIE/I-
aue 50 ner (0,13 °C 3a gecsTmiierne) mo-
YTH BJBOE MMPEBBIIIACT COOTBETCTBYOIIEE
3HaueHue s cronetusd. B wactHoctu, 11
3 12 mocinenaux net (Bkimrodas 2006 roxm)
CTaJId CaMbIMH TCIUIBIMH 33 BECh MEPUOJT
WHCTPYMEHTAJIbHBIX HAOJIIOJICHUIT 3a II10-
OanmpHOW TeMIlepaTypoil, BEAYIIHXCS C
1850 rona.

Ha puc. 6 npexncraBieHa 3BONIOIHUS
CPEIHETO/I0OBOM CPETHETI00aIbHOM TeM-
repaTypbl IPU3EMHOTO BO3TyXa (B OTKIIO-

i ®

0,5

0,0

0,5

14,5

14,0

1850 1900

1950 2000

Puc. 6. smenenue (AT) cpetHero1oBoil cpeHErIo0anbHON TeMIIEpaTypbl IPU3EMHOTO BO3yXa OT-

HOCHTENBHO cpennei 3a 1961—1990 roxpr. CriakeHHbIE KPUBBIE — XOJ1 AE€CATHIETHUX CPEJTHUX 3HA-

yeHuit temreparypsl (7'), Kpy>KKH — 3HaUSHUS 32 OTAeIbHbIe robl. O01IacTb, OKpalleHHAs B CHHUI
L[BET, — MHTEPBAJIbI HEONPEIEICHHOCTH OLICHOK.
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HEHUSX OT CpeHEro 3HayeHus 3a 1961—
1990 roxpl) 3a Bechb MEPUO WHCTPYMEH-
TaJbHBIX HaOMOAcHUN. [Ipu pasHOCTH
1 °C Mexnay KpallHUMH 3HAYEHUSMH B
1862 u 1998 rogax 3aMeTHbl MUHUMYMBbI
norerieHus B 1860-e u 1910-e roupl,
MakcuMyMmsl B 1940—1944 ronax u ycko-
peHue noTemieHus Hauyutas ¢ 1960-x ro-
10B. OTMETHM, YTO CKOPOCTb IIOTETIIICHUS
B pa3HBIX yTOJIKaX 36MHOTO I1apa HeoIu-
HakoBa. MakcuMyM ee OTMedaercs B
cpeanux mupoTrax CeBepHOro MOJyIa-
pus Ha maTtepukax. B wactHoctH, B Boc-
touno¥ Cubupu, 3ananee ozepa baiikai,
CpedHss TemIepaTrypa 3UMOW IOBBICH-
nack oyt Ha 2 °C (puc. 7). MeHnbliee
MOTEIJICHHE OTMEYAeTCs Ha OKeaHax, B
CpeIHUX MMPOTax U B 1eiaoM B HOxxHOM
HOJIyIIapHuH, T1Ie B CyOIOJIPHBIX LIMPO-
TaXx U B AHTapKTHKE B OTJEIbHBIX OKea-
HUYECKUX CEKTOpax HaOiromaercs nae
MOXOJIOIaHHE.

[loBblIeHHE TemmepaTrypel B TpoO-
nocdepe, HaJ MPU3EMHBIM CIIOEM BO3[Y-
xa, OBUIO HECKOJIBKO MEHBILIE, HO COOTBET-
CTBOBAJIO B OCHOBHOM €r0 pacmpejene-

HUIO HaJl IOJICTHIIAIONIEeH TTIOBEPXHOCTHIO.
BOmusu ypoBHS Tporomnays3sl MPUPOCT
TeMIIepaTyphbl CBOAUTCS K HYJIIIO, a BBIIIIE,
B cTparocdepe, TeMIieparypa HauWHAET
TTOHMKATHCS M TIPOUCXOTUT 3TO TEM OBIC-
Tpee, YeM BBIIIE PACTIONOKEH pacCMaTpH-
BaeMBIH CJIOH.

M3meHenue cyTouyHOro xoz1a Temie-
paTypbl HIDKHEH aTMoC(ephl 3aKTtodacT-
Cs1 B TOM, YTO HOYHAS TEMIIEpaTypa MOBBI-
maercss ObICTpEe JHEBHOH, IMO3TOMY
aMIUTATyJla CYTOYHOTO KoJjeOaHus He-
CKOJIbKO yMeHbImaeTcs. lloka eme He
BIIOJIHE SICHO, C YE€M JTO CBS3aHO. 3aMeT-
HBIA BKJIQJT 3/16Ch MOKET BHOCUTH yBEIH-
YyeHHe HOYHOM 00JaYHOCTH, OJHAKO OHO
3apETUCTPUPOBAHO HE BE3/C M MOJIYUCH-
HbIE PE3yJIbTaThl, 0COOCHHO JaHHBIC Ha-
3eMHBIX  HAONIOJEHUN, HE  BIIOJHE
HaJIC)KHBI.

A d9TO XKe TPOUCXOIUT C IPYTUMU
KIIMMATHYECKAMHU  XapaKTePUCTHKAMH?
TpynHee HaneXHO 3apernCcTPUPOBATH
TEHJICHIIMIO N3MEHEHHMS OCaIKOB 13-3a U3-
BECTHOM OOJIBIION U3MEHUYMBOCTH UX HH-
TEHCHUBHOCTH BO BPEMEHH W B TPOCTpPaH-

0 0,2 04 06
IEoEEENET

0,8 °C/10 ner

Puc. 7. I3meHenne cpeqHeroIoBoi TeMIepaTypsl MPU3EMHOTO BO3AyXa Ha
tepputopun Poccuu 3a 1975—2004 roxas! (I'py3a, Panbkosa, 2004).
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cTBe. B menoMm oTmeuaeTcs yBennueHHe
WHTEHCHBHOCTH OCaJKOB B BBICOKHX IIH-
porax, a Takxe 3uMmoi B CeBepHOI
Amepuke u EBpa3un u ee yMeHbIIIEHNE B
cyOTponmkax u B JeTHuH mepuoj B Cpe-
nuzemMHoMopbe 1 FOxnoit A3un. Ha Bcex
IIMPOTaxX CHUIKAETCS J10JIs1 TBEPABIX OCAI-
KOB M BO3PACTAET A0JISI KHUJKHX, B HU3KUX
LIMPOTaxX JICTOM OOJIblle 10 JIUBHEH, a
TaKKe 3aCyLUIUBbIX ycnosuid. Ilosslmie-
HHUE TeMIIepaTypbl HIXKHEH aTMocdepsl U
MOJICTHJIAIONIEN MMOBEPXHOCTH MPHUBOAUT
K CYIIECTBEHHOMY YBEJIWYEHHIO HCTape-
HUS M BIJIArOCOJIEP’KaHUS B NPU3EMHOM
Bo3ayxe (mpumepHo Ha 7 % B CpEeOHHX
[IMPOTAxX MPH MOBHIIIEHUN TEMIIEPATyPHI
Ha | °C) 1 0OAHOBPEMEHHOMY MOHIKEHHUIO
TEMIEPaTyphl UCHAPAIOLIEH MOBEPXHOC-
TH, 0COOCHHO TOKPBITON TYCTOH pacTH-
TEIBHOCTBIO.

W3MmeHeHuss MHTEHCUBHOCTH OcCajl-
KOB M HCIIApEHMS BJIEKYT 3a COO0H 1 n3Me-
HEHMS B IOBEACHUN ITOBEPXHOCTHBIX BOJ
cyuu. Pexu u o3epa B BBICOKHX IIHPOTaX
CTaHOBSITCS O0Jiee TOJIHOBOAHBIMY, & 3Ha-
YUT, YBEIIMYUBACTCSA CTOK B PEKaxX, OCO-
OCHHO B 3UMHMI M JIETHUH MEpUOIBI U
MEHbIIIE B BECEHHee MosoBojbe. Jlen Ha
peKax M o3epax paHbIIE BCKPBIBACTCS, U
OHM I103K€ 3aMep3aroT. B HU3KUX MuMpo-
Tax CTOK peK, HallPOTUB, MOKET 3aMETHO
YMEHBIIUTBCS Jaxe B mosnoBoabe. Ilno-
I1a]b CHE’KHOT'O ITOKpoBa 3uMoii B Ceep-
HOM ToJyIIapuy ymensimiach ¢ 1980 ro-
na Ha 8,3 % u3-3a TOro, 4ToO 3a 3UMY Ha-
KaIjIuBaeTcs MeHblle cHera. CHmkaercs
BJIQ)KHOCTP TTOYBBI M yBEJINYHBAETCA I10-
BTOPSEMOCTD 3aCyX.

Cy1ecTBeHHO U3MEHSAETCS U TIOBTO-
PAEMOCTB dKCTPEMAIIBHBIX MTOTOJHBIX SIB-
JICHUH: 3MMOM MEHBIIE CUJIbHBIX BOJIH XO-
noaa u OoJblle OTTEmeNeH, JeTOM 00IIb-
Iie BOJIH TeIJla U 3aCyX, MHTCHCHBHBIE
JIUBHU, IPUBOISIINE K HABOJIHEHHUSIM, KaK
3TO MPOUCXOAMIIO B ITOCIIETHHE T'0JIbI B 3a-

nagHoi EBpome m CeBepHOll AMepHKe.
YBenuuuBaeTcsi MOBTOPSEMOCTh ypara-
HOB B CEBEPO-3aMaJHON YaCTH ATIAHTHKHU
u TaiipyHOB B 3amamHoil yacth Tuxoro
OKeaHa.

HaGmromarotcst ycToiunBhIe TCHICH-
MU (TPEH[BI) B JIPYTHX COCTABJIAIONIUX
KIMMaTH4ecKoi cucteMsl. [lomumo otme-
YEHHOTO BHIIIE COKPANICHHS TUIOMAAH H
MIPOAOJKUTENIBHOCTH 3aJIeTaHusl CHEKHO-
ro TIOKpOBa, IPOUCXOANUT 3aMETHOE
YMEHBIIIEHNE TUIOIMAAN TOPHBIX JIeIHH-
KOB, a TaKXe IUIOMIali MOPCKOTO JIb/Ia B
CeBepHoM nonytmapun — Ha 3 % 3aToa u
Ha 7 % JeToM 3a JIeCATHIICTHEe HauuHas C
1978 Ttoma (MO CITyTHUKOBBEIM TAHHBIM).
W3meHeHuss Maccbl MaTepUKOBBIX JIBJIOB
I'pennanuu 1 AHTAPKTH]IBI YKE BBI3bIBA-
0T YCKOPEHHOE€ TIOBBHIIIEHUE CPETHETOo
J100aJIbHOTO yPOBHS MHPOBOTO OKeaHa
HaunHas ¢ 1990-x ronos. bonee OvicTpoe
norersieine B CeBEpPHOM  IMONyIIAPHH
MIPUBOJUT K YCKOPEHHOMY TasHHIO TPEH-
JAHJCKUX JIbJIOB B CpPEOHENH W I0KHOU
MPUOPEXKHBIX YacTAX OCTPOBA U ydalle-
HHIO OTKOJIa aiicOeproB.

IToBbIIEeHHE YPOBHSI MUPOBOTO OKE-
aHa, KoTopoe B XX Beke cocTaBuio 17 cm,
MIPEJICTaBIISIET COOO0I OHO U3 BAYKHEHIITUX
(ecnm He BaKHEHIIEE) MPOSBICHUH TJIO-
OanbHOTO M3MeHeHust kimuMmara. OHo 3a-
TparuBaeT MOYTH BCE CTOPOHBI )KU3HE e~
TENBHOCTH JIOIEH Ha TMOOEpEeXbIX, TIe
COCpeIoTOYeHa 3HAYUTEIbHAsl YacTh Ha-
celleHHsl 3eMHOro mapa. JIroasam, KuBy-
IIMM Ha HEOOJIBIINX OCTPOBaX, 0COOCHHO
B Tuxom oOKeaHe, TOBBIIICHHWE YPOBHS
OKeaHa TPO3UT IOJIHBIM 3aTOIUICHHEM B
Ommkaiiiiie CToJeTUs M, BO3MOXHO,
JaXe JEeCSITUIIETHS, MOCKOJIbKY MMEHHO
TaM €ro CKopocTh Bo3pacrtaet. llocien-
Hue, Oojiee TOYHBIC, U3MEPEHHS, B TOM
YHCIIe CITyTHUKOBBIE, CBHJIETEILCTBYIOT O
TOM, YTO CKOPOCTbH TIOBBIIICHHUSI YPOBHS
MupoBoro okeaHa Bo3pociia 3a MOCIe[I-
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Hue 15—20 net 10 3,3 Mmm/rox (TIpenbiny-
11as OLCHKA, [IOJIy4eHHasl 10 JaHHBIM Ha-
3eMHBIX M3MEPCHUH, MpaBjia, cO 3HAYH-
TEJIbHBIMH TOTPEIIHOCTSIMH, COCTaBWIIA
2,0 mm/rox). Takoe MOBBINICHHE YPOBHS
OKEaHa CBSI3aHO B OCHOBHOM C TEIUIOBBIM
paciiupeHueM BOJBI MPH HarpeBe ero
BEPXHHX CJIOEB.

Wzmepenust TemrmepaTypbl BOZIBI B
BepxHeM 700-meTpoBoM cioe Tuxoro u
ATIIaHTUYECKOTO OKEaHOB 3a(hUKCHUPOBA-
JIM e MOBBIIIEHHEe, HECKOJIBKO Ooiee Meji-
JICHHOE, YeM Ha MaTepuKax, h3-3a 00Jb-
el TEIUIOEMKOCTH OKeaHa. l3ydeHune
OanaHca YHEPruM MOKa3aJio, YTO B OKEAHBI
1 Mops moctynaeT okosno 80 % sHepruu,
Opuxoadueld u3 aTMocdepsl K MOBEPX-
HOCTH 3€MJIH, IPH TOM, YTO IJIOLIA b OKE-
aHoB cocTtaBiseT 71% turomanay moBepx-
Hoctu 3emnu. Iloremnienue mpumoBepx-
HOCTHBIX BOJ MOKET 3aMETHO OTPa3UThCS
Ha Xxapakrtepe W reorpaguu TeUeHHH B
MupoBoM OKeaHe.

HauOonee BakHyIO poJib Urpaer ce-
BEepHast 4acThb ATJIAHTUYECKOTO OKeaHa,
rzae GopMupyeTcst Tak Ha3bIBaeMbIi OKea-
HUYECKH KOHBeWep — crucTemMa TIyOuH-
HBIX Te4eHWH MmupoBoro okeaHa. 37ech
NPOMCXOANUT OMyCKaHHE B TIIyOHMHY XO-
JIOAHBIX BOJ C IOBEPXHOCTHU, KOTOPBIE T1e-
PETEeKaroT IIOTOM B APYI'He OKEaHbl. DTH
BOJIbI TIOJHUMAIOTCS K TIOBEPXHOCTH B
psizne pailOHOB TPOIIMKOB M CYOTPOIHKOB,
HarpeBaroTCsl U BETPOBBIMHU «APEH(POBBI-
MU TEUCHHUSIMHU IEPEHOCST TEILIO B BBICO-
Kre mHupoThl. [1oBBIIIEHHE TEMIIEPaTypbl
MOBEPXHOCTH OKE€aHa, OOYCIIOBJICHHOE
MapHUKOBEIM 3P (HEKTOM, CO BpeMeHEM
MOYKET MPUBECTH K U3MEHEHHIO CKOPOCTH
BOJI00OOpOTa B 3TOM KOHBEHepe, dYTO
CEpbE3HO OTPA3UTCS HA TII00aJIBHOM U pe-
TMOHAJIBHOM KIIIMAaTe.

UzBectHOo, uTO TedeHue [onbg-
cTpuM «oborpeBaer» 3anagHyro EBpory.
YkazaHHbIE 37IeCh N3MEHEHUS B COCTABIIS-
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FOIUX KIMMAaTHYeCKOH CUCTeMBI 00aia-
IOT 3HAYNUTEIHHO OONBIICH WHEPIHEH,
YeM M3MEHCHHS B aTMOC(EPHBIX KJIMMa-
Todopmupyrommx ¢akropax. OmHaKoO,
KaK TIOKa3ajl pacyeThbl, OTKIOHEHHE
Tonbherpuma ot EBporbl He mpHBeJIET,
TEM HE MEHee, K KIIMMaTUYeCKON KaTacT-
pode. Yepes 100—200 ner, xorma OHO
MOTJIO OBI TIPOU30UTH, YPOBEHB TII00aTh-
HOTO MOTEIUICHUS 32 CYET MapHUKOBOTO
a¢dekTa mepeKpoeT 0KHUIAEMOEe TOXO0JI0-
nanue B 3amagHol EBporre, 00ycloBiIeH-
HOEC U3MCHEHHEM TpaeKkTopuu [ ombd-
ctpuma. Bmecte ¢ Tem BO3MOXHas mepe-
CTpOiiKa  OKEaHHMYeCKOTo KOHBeHepa
3aCITy’KHMBACT BHUMATEIILHOTO MOJICIHHO-
T'0 UCCIICAOBAHMUS.

Her comHenwuii B ToMm, 4TO Hall KJIK-
MaT MEHSETCS: Pe3ylbTaThl KOMIUIEKCa
M3MEPCHHM, MPOBEACHHBIX B ITOCIICIHHC
100—150 net, HATJISIIHO STO JIOKa3bIBa-
1oT. bonee Toro, n3MeHeHus KIMMara Ha-
3BaHbI BhINIE OecnpeneaeHTHpIMA. OHa-
KO YTO TaKO€ CTOJIETHE B MHOTOTBHICSYE-
JIETHEW MCTOPUH Hallel miaHeTsl? Tak 11
YK YHUKAJIbHBI CETOTHATITHIE W3MEHEHUS
ximMarta? B KakoW-TO CTENEHU OTBETHI Ha
STH BOINPOCH IOMOTAET HaM JIaTh aHAIU3
pEe3yNbTaTOB HM3MEpPEeHUHl B  JIEIOBBIX
kepHax ['peHnaHaud W AHTapKTUIBL,
OCYIIECTBJICHHBIX B HEJJABHEM ITPOIILIOM.

XO0pOoI1I0 U3BECTHO, YTO TII00ATBHBIIH
KJIUMAT MEHSIJICS B POIILIOM 0€3 BUANMO-
ro yyactuss 4ejoBeka. JlocTaro4yHo
BCIIOMHUTH ~ CPaBHUTEIBHO  HEIABHUE
(umeeTrcst B BUJIY T€OJIOTHYECKUI OTCYET
BPEMEHH) JIEAHUKOBEBIE MEPHOBI, CIEIIbI
KOTOPBIX XOPOIIO BUIHBI U M3yUYCHBI BO
MHOTHX PETHOHaX MHpa (Jake B TPOIHU-
Kax). EcTb qocTOlHBIC BHUMAHHS TOKA3a-
TEIBCTBA TOTO, YTO MOCJIC OKOHYAHUS T10-
CJIEIHETO JICAHUKOBOTO Mepruoaa (OKOJIO
15—20 TBIC. T 10 H. 3.) OBUI TIEPHOJ
(oxo1o 6 THIC. JIET 10 H. 3.) ¢ OoJee Ter-
JIBIM, YeM HBIHEIIHuM, kiumatoM B Ce-
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BEPHOM TMOJYMIAPUU CO CPEAHETIIO0alhb-
HO# TeMrtepaTypoit moutn Ha 1 °C BeImIe
COBpEMEHHOHN (Tak Ha3bIBAEMBIH KIMMa-
TUYECKHI ONTUMYM TOJIOIICHA). 3a IIo-
CIIETHIOI0 THICAYY JIeT OBLTH TEepPHUOIBI
MOTEIJIEHUNA U MOXO0JIOJAHUN MPOJOJIKHU-
TenbHOCTHIO 10 200—300 et ecrecTBeH-
HOT'O TIPOUCXOK/ICHHS (TI0CIIeTHEeE TIOTE -
JICHHE C MAKCUMYMOM 3UMOM B 3amajiHON
yactu EBpasuiickoii ApKTHKH OTMeva-
nock B 1930—1940-x ronmax). He sBisiet-
sl TM HAOJI0JaroIIeecs MOoTeIJIeHHE TaK-
K€ eCTEeCTBeHHbIM? Takoe Mmpeanosoxke-
HUE BBICKA3bIBAIOT U HEKOTOPbHIE KIIMMa-
tororu. JIBa  CYIIECTBEHHBIX (akTa
MpoTHUBOpedYaT eMy. Bo-mepBrIX, Bce mo-
TEIUICHHUS U IT0X0JIOIaHus KJIMMaTa B Ipo-
[UIOM TIPOMCXOJWJIM MHOTO MEJICH-
Hee — CKOPOCTh COBPEMEHHOTO TTOTeTwIe-
HUS B COTHH pa3 BbIIIE U HE HMEET aHaJIo-
rOB B MCTOpUU KiIMMara. Bo-BTOphIX (u
9TO HamboJiee BaXKHO), MHOTOUHCIICHHBIC
1 BEChMa TOYHBIE N3MEPEHHS KOHIIEHTpa-
nun CO, ¥ MeTaHa B ITy3bIpbKax BO3/yXa,
BMEP3IINX B CJIOU JIb/A JISTHHUKOBBIX -
TOB AHTapKTUAB W ['peHmaHmuu, KOTO-
pble 00pa30BaINCh JICCSITKH U COTHHU ThI-
cs14 JIET Ha3a/l, TOKa3bIBAlOT, YTO ITH KOH-
[IEHTPAIUH HE BHIIIE, YeM B JIOMH]TyCTPH-
aNbHBIN Tepuoj, T. €. MeHbme 270—
280 M~ o 06wvemy st CO, (apyrumu
CJIOBaMU, Ha OJIMH MUJUTHOH MOJIEKYJI BO3-
IyXa TPUXOTUIOCE MeHbme 270—
280 MOJIeKyn YIJIEKUCIOro rasza) u
0,6—0,8 min~! s CH, mpu ux cospe-

MeHHBIX ypoBHAX 380 u 1,8 min—! coor-
BETCTBEHHO. YKa3aHHbIE 3HAYEHUS KOH-
LIEHTPAIlUd OTHOCATCA K MEXJIETHUKO-
BBIM TIEpHOJIaM, B MAKCUMYMBI OJIE/I€HE-
HUS OHM OBUIM 3HAYUTENHFHO HHUXKE
(manpumep, koHueHTpanus CO, — nodru
Ha 100 ma!). K cosxanenuro, TOUHOCT
OTIpe/IeTICHHs IaT 00pa30BaHus JIETHUKO-
BBIX CIIOEB TIOKAa HE ITO3BOJIIET YCTaHO-
BHUTH IOCJIE0BATEIbHOCTh HACTYIIJICHUA
MOTEIJIEHNS. U POCTA CO/IEP KaHUs TTapHU-
KOBBIX Ta30B B aTMoc¢epe, HO HaIndue
CBSI3M MEXly HIMU TEM HE MEHEee HeCOM-
HEHHO.

[laneoxknmmaTrnyeckre AaHHbBIE MO~
TBEP)KIAIOT HEOOBIYHOCTH TPOUCXOIS-
IMX KIMMaTHYeCKUX W3MEHEHUH, 110
Kpaiinel mepe, st nociaeanux 1300 mer.
OpHaKo B HAII MParMaTHYHBIA BEK «JIema
JTaBHO MUHYBIIUX JHEW, MpeAaHbs CTapu-
HBI TITyOOKOW» BPSIIL JIM XOTb CKOJIBKO-HH-
OyIb 3aMHTEPECYIOT MOIABJISIONIee O0Th-
IIMHCTBO HAIIUX COBPEMEHHHUKOB. MHOe
neno — Onmkaiiias nepcnekTusa. Kakue
W3MEHEHUST OKPYKAIOIIeH Cpebl 0XKHIa-
IOT HAC B ABA-TPH OMIDKANIINX JTeCATHIIE-
tusi? KoHeuyHo, TOYHOTO OTBETa Ha 3TOT
aKTyaJIbHBI BOIPOC HE MOXET J1aTh HU-
KTO, HO CYIIECTBYIOIIHE MO/JIEIbHbIC
OIIEHKH ITO3BOJIIIOT HAM APEOnON0# UMb
€ 8bICOKOU QoJiell 6epOSIMHOCMU, KaK Oy-
JIET MEHSTHCS KJIMMAT Hallel IJIaHeTHl B
yKa3aHHbIe cpokd. Hameemcs, Hamr pac-
cKka3 00 3ToM OyIeT HHTEPECCH YUTATEIIO.
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KIUMAT U Mbl YEPE3 20—30 JIET

VYKe cerojiHsi N3MEHEHUS KJIMMara B 3Ha-
YUTEILHOW CTENEHH OOYCIOBICHBI CTH-
JIeM, KyJIbTYPOH U pa3MaxoM XO3SHCTBEH-
HOM JesTeabHOCTH uenoBeka. Ilosromy,
TOBOpSl O €ro TPSAYIIUX H3MEHCHUSX,
HYXHO, TPEXAE BCET0, MOJYYUTh OTBET
Ha BOINPOC, KAKMM BUIUTCS CETOAHS pa3-
BUTHE MHPOBOW SKOHOMHUKH B OimKaii-
nreM OyAyIieMm, M, B YaCTHOCTH, KAKOBBI
OyIyT pasMepsl BBIOpOCOB B aTmochepy
ITAPHUKOBBIX ra30B U a3p030JIEH, a TaKKe
HEMapHUKOBBIX Ta30B, y4YacTBYIOIIUX B
XUMHAYECKUX AaTMOC(EpHBIX pEaKLusX,
00pa3yIomuX 1 pa3pyarIinuX ra3bl nap-
HUKOBEIE.

C navana 1990-x rogoB Mexmnpasu-
TEJIbCTBEHHAs! TPyINa KCIEPTOB 0 U3-
MEHEHHSIM KJIMMaTa pa3pabaTbIBaeT U co-
BEPLICHCTBYET CIICHAPUU OXKUAAEMBIX B
OyaymieM BBIOPOCOB (SMHUCCHII) OCHOB-
HBIX MAapHUKOBBIX ra3os.! ClieHapuu co-
CTaBISUIMCH TIPU Pa3HBIX MPEANOIOKEHH-
AX O XapaKTepe U UHTEHCHUBHOCTH 3KOHO-
MHYECKOTO M COLHMAJIBHOTO PAa3BUTHUS
YeJI0BEYECTBA, @ TAKXKE C yUETOM OCOOEH-
HOCTEH reorpauueckoro MoJOXKEHUSI U
HaIlMOHAJBHBIX OCOOEHHOCTEH MPOMBIILI-
JICHHO DPa3BUTBIX cTpaH. bpuio cozmaHo
HECKOJIBKO JIECATKOB TaKHX CIIEHApHEB.
[locne ux rpynmupoBaHHUs M HEKOTOPBIX
YIOPOLICHUH OCTAJIOCh IIECTh OCHOBHBIX,

TaK Ha3bIBAEMBIX JIEMOHCTPAIMOHHBIX
cuenapueB (A1B, AlF, AIT, A2, Bl u
B2) oxumaeMbIx 5MHCCHI MMapHUKOBBIX
ra3oB 1 SO, Kak IPSIMOTro MpeANIeCTBEH-
HUKa CepHOKHCIIOro a3po3ods. [lpu atom
B cueHapusax A2 u A1F mpexycmorpena
HanOoJIbIIasi THTCHCUBHOCTb OKUIAEMBIX
SOMHUCCHUH, a B clieHapuu Bl — HanMeHb-
masi, KoTopas elle yMEHbIIAeTCs MOcie
2050 rona. B cuenapuu A1F npeanonara-
€TCsl MHTEHCHBHOE HCIOJIb30BaHUE MCKO-
naemMoro TorumBa (yriisi U HeTH), YTO
MIPUBOJUT K MAaKCUMAaJIbLHBIM BBIOpOCAM B
aTMocepy YIJIEKHCIOro ra3a WU 3aKUCH
asora N»O.

Ha puc. 8 npencrasneHs! paccuuTaH-
HBIC OXHJACMble CPEAHUE II0 3EMHOMY
mapy konnenrtpauun CO,, CHy u N,O B
MIPU3EMHOM BO3/1yX€ B CPEJHEM 3a I'oJ] B
nepuoa ¢ 1990 no 2100 rox. U3 pucynka
BUJIHO, YTO COTJIACHO «KECTKOMY» CLIEHa-
puto A1F xonuenrpanus CO, B KOHIE Te-
KyILIero CTOJIETHSI MOXET  JIOCTHUYb
950 mmE—!, uTo B 2,5 pasa BbIIIE COBpe-
MeHHOW. KoHUeHTpauus e MeTaHa Io
«msirkomy» cuenaputo Bl B 2100 rony
MOJKET 0Ka3aThCsl Ja’Ke MEHBIIE TEKYIIEH.
Bo3M0OXHO Taxke CHIBHOE YMEHbIICHHE
BIOpOCOB SO, Hauunas ¢ 2020 roxa, uTo
BBI30BET CYIIECTBEHHOE IMOHMKEHHE CO-
Jep>kaHusl cynb(aTHBIX a’dpo30Jei B atT-

1 B 2007 rogy gearensrocts MI3HK 110 OlleHKE COBPEMEHHOTO COCTOSHUSA M BEPOATHBIX Oy IYIIAX
M3MEHEHHH KIIMMaTa II0JIy YrIia BBICOKOE MeXTyHapoIHoe IIpu3HaHue — HoBeleBeKy o IPeMUo MUpa.
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Puc. 8. M3mMeHeHHe CpeHEr0IOBBIX CPEIHErIO0AIbHBIX KOHIICHTPALUI TTApHUKO-
BBIX T'a30B B IPU3eMHOM Bo3tyxe B X XI BeKke 110 yKa3aHHbIM CLIEHAPHUSM UX aHTPOIIO-
TeHHBIX SMHUCCHH.

a — yraekucibii tas (CO,), 6 — meran (CHy), 6 — 3akuch azota (N,O).

Mmocepe. Pazdpoc oT cueHapus x clena-
puro o)kuIaemMbIX K KoHIy X XI Beka KOH-
LEHTpALNi NapHUKOBBIX I'A30B BECbMa Be-
JMK, ogHako mpumepHo 1o 2020— 2030
TOJIOB 3TU Pa3NUYUs HE3HAYUTENbHEL. [o-
STOMY BIIOJIHE OINPAaBIAHO YTBEP)KICHUE,
YTO U3MEHEHMSI KOHLIEHTPALMN NapHUKO-
BBIX T'a30B JI0 3TOT'0 BPEMEHHU XOPOIIIO CO-
IJ1acylOTCsl 10 BCEM CLEHApusM, U MO-
JIeJIbHBIE PAcCUeThl HBOJIIOLMU Ta30BOrO
cocTaBa aTMoc(epbl MOKHO TTPOBOJUTH B
COOTBETCTBHUH C STUMU U3MECHCHUSIMH.
I'pynma MI'OUK Beimyctuna psizn 00-
30pOB — OTYETOB 10 COBPEMEHHOMY CO-
CTOSTHUIO W MOJICJIBHBIM OIICHKAM OXKHIa-
€MBIX U3MEHEHUH XapaKTePUCTUK KIUMa-

Ta 110 OCHOBHBIM peruoHaM mupa. B 0030-
pe 3a 2007 roa mokasano, uto 3a 20 jer (c
2005 mo 2025 rTom) cpemHeromoBas H
CpemHerIo0aIbHAsI TEMIIEPATypa IPU3EM-
HOTO BO3J/IyXa IMOBBICUTCS MPUMEPHO Ha
0,4 °C. OTHOCUTENBHO CpeIHEN TemIepa-
Typsl niepuona ¢ 1980 mo 1999 rox cpen-
HEToJIOBasi TeMIeparypa B TEPHOJ
2020—2029 rr. mOBBICUTCS HaJl OKeaHa-
mu U B CeBepHoMm, U B FOkHOM momy1iia-
puu Ha 0,5—1,0 °C, a Hag MaTtepuKaMu
cpenuux mmpotT CeBepHOro MoJyliapus
Ha 1,5—2,0 °C. DTO NOBBIIIICHUE MOKET
OBITH el1le OOJIBIINM HaJ MOJIIPHBIMHU IITH-
poramMu CeBepHOrO TOJYIIApUS BBHIY
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COKpAaIIeHHS IJI0MIA U JIEJITHOTO IIOKPOBa
Cesepnoro JIemoBUTOTO OKeaHa.
3HAUUTENIBHO MEHEE HAJEKHO MOXK-
HO OIICHWBaTh HM3MEHEHHE KOJNYEeCTBA
OCaJKOB. 311eCh MOJIEIH OMPEICICHHO
NpEeACKa3bIBAIOT 3HAK (T. €. YBEIMYCHUE
WM YMEHBIIICHNE), 2 HE BEJIMUNHY H3Me-
Hennit. Tak, mis Espombsr u CeBepHOi
EBpasun (tepputopust Poccun) nanbosee
BEPOATHO MPOJIOJIKEHNE U PAa3BUTHE TEH-
JeHuuu rnocnennux 20—30 ner: yBenuye-
HUE KOJIMYECTBA 3UMHHX OCAKOB, Oojee
YEeTKOE B CEBEPHOM 4acTH TEPPUTOPUH, U
YMEHbIIIEHUE KOJIMYECTBA JIETHUX OCaI-
KOB B FO)KHOH, OCOOCHHO FOT0-3aI1aIHOM,
ee yactu. CyliecTBeHHO Ooyiee CyXuM
craner kinumar lOxwnoit Espombr (B
TepByIo ouepenb, CpeTn3eMHOMOPDS).

Byner nponomxkarecs U pa3BUBaTh-
Cs M HaMETHBINAACS B MOCIETHUE HeCs-
TUICTHUA TCHACHIUA: YBCIINYCHUC YHUCJIa
OKCTPEMAJIbHBIX  ITOTOJHBIX SlBJICHI/II\/'I,
CUJIBHBIX JIUBHEW M 3aCyX, yparaHoB B
Artnantuke u TaiidhyHOB B THIXOM OKeaHe;
BOJIHBI JKapbl JIETOM HaOJIIOJIAIOTCSl BCE
yaie, a BOJHBI X0J0Ja 3UMOH — Bce
pexe. B 11e10M M3MEHYHBOCTH KJIMMAaTa
BO3pacTacT, USMCHCHUEC KIIMMAaTUYCCKUX
XapaKTePUCTUK YBEIMYMBAETCS, U 00
STOM OJIHO3HAYHO CBHUJIETEIHCTBYIOT Te-
KyIIas CTAaTHCTHKA THX XapaKTePUCTHK,
KaK M CTaTHCTHKA JaHHBIX HaOmrofe-
HUH 32 KTUMAaTO()OPMUPYIOLTUMH (PaKTO-
pamu.

Jyis oneHKH OyIymuX H3MEHEHUH
KITUMaTa OB peasin30BaH HEOBIBAIIBIIA O
CBOMM MacmTabaM W YHCITy YYaCTHHKOB
MEXYHapOIHbII MPOeKT. B xozxe nmoaro-
ToBKH OLIEHOYHOT0 JTOKJIa/1a ObUTH IIPOBE-
JIEHBI DKCITEPUMEHTHI C 23 CIIOKHBIMU (PU-
3UKO-MaTEeMaTHYCCKUMHU MOJACIISIMHU  aT-
Mochepbl M OKeaHa, MPEICTaBICHHBIMU
16 BemymuMH  HCCIIEIOBaTEIbCKIMH
rpynmamu u3 11 ctpan. OcHOBY 3TOro
MPOEKTA COCTABUJIM PACUYEThI KJIuMaTa XX
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BeKa MPHU 3aJaHHBIX B COOTBETCTBUU C
JMaHHBIMH HAOJIOCHWH KOHIIEHTPAIUSIX
[IAPHUKOBBIX 'a30B U a3pO30JIEH, a TAKKE
TpH CLEHApHBIX pacuera kiumara XXI se-
Ka (IsI CpPaBHUTEIBHO <OKECTKOTOY,
«YMEPEHHOT0» M «MATKOT0» CIIEHApHEB
AHTPOMOT'CHHBIX BBIOPOCOB TAPHUKOBBIX
ra3oB W a’posoiieil). B aHanm3e naHHBIX,
[TOJTy9YE€HHBIX B XOJ€ ATHX AIKCIEPHUMEH-
TOB, TMPHUHSJIO ydacTHe OoJiee THICSUU
HCCIIeI0BATENENH CO BCEro MUpa.

CornacHo TMOIy9eHHBIM pe3yJIbTa-
Tam, B ONMOKalIIie 1Ba JeCSITUIICTHS, He-
3aBHCUMO OT CLEHApHsl, INI00AIBLHOE MO-
TEIUICHHE TPOJIOIDKUTCA CO CKOPOCTBIO
oxoio 0,2 °C 3a mecatunerne. Jlaxe npu
(UKCHPOBaHUM KOHIICHTpAIMH TapHHUKO-
BBIX Ta30B W aj’po30Jied Ha YpOBHE
2000 roma 0HO TIPOIOIIKAIOCH OBI 3a CUET
y’K€ HaKOIUICHHBIX B aTMocdepe mapHu-
KOBBIX Ta30B co ckopocthio 0,1 °C 3a nme-
catunerue. CoxpaHeHHE SIMHUCCUH TTapHU-
KOBBIX Ta30B Ha COBPEMEHHOM YPOBHE, HE
rOBOPSI YK€ 00 UX yBETUYEHUH, BHI30BET
JaJIbHENIIee OTEIIEHUE, & COITYTCTBYIO-
e eMy MHOTOYHCJICHHBIE H3MEHEHHS
JI00aJbHON  KIMMAaTHYECKOH CHCTEMBI
OyayT Oouibllie W3MEHEHWH, HaOIOIaB-
muxcst B XX Beke.

[To oTHOmIEHHIO K MOCIEIHEMY
JIBAAIATHIETHIO MPOILIOT0 BeKa TIJIo-
OanpHOE MOTEIIeHHe OyJeT BO3pacTath.
B 3aBucuMocCTH OT ClieHapus K CeperHe
n KoHIy XXI Beka OHO COCTaBUT B Cpej-
HeMm ot 1,2 1 1,8 °C («oueHb MATKHUI clie-
Hapwii aHTPOMIOTEHHOTO BO3JIEHCTBHS) 110
1,5 u 4,6 °C («o4eHb KECTKHUI» CIICHA-
puil) coorBeTcTBeHHO. [Ipu 3TOM MOBHI-
LIEHWE YPOBHSA MOpSI JOCTUTHET B Cpel-
HeM oT 19 no 58 cm cooTBeTcTBEHHO. B
OTJIENIbHOM TpyTINe pacyeToB OBIJIO yuTe-
HO YMEHBIIEHHE MOTJIOIEHUS IBYOKHCH
yriepoga (CO,) okeaHOM M cyllel mpu
MOTETJICHUN KJIMMAaTa, 9TO IS CIIEHAPHS
A2 mIpuBesO K JOTMOTHUTECILHOMY YBEIH-
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YEHHUIO II100albHOTO MOTEIICHUS, 10-
crurmemy k 2100 roxy 1 °C.

BepositHOCTE  ycuiieHHsT  9KCTpe-
MQJIBHOCTH KJIUMAaTa, BKJIOYas BOJIHBI
TEIIa, CUIIbHBIC JINBHU H JIPYTHUE SIBICHUS,
OLICHMBAETCSI KaK  OYEeHb  BBICOKAs
(>90 %). IloBbIIEHNE TEMIEpaTyphl BO3-
JyXa B CEBEPOATIAHTHYECKOM PETHOHE
IIPOJIOJDKUTCS. B pesyibpraTe nanpHeie-
'O MOBBIILICHHUS TEMIIEPaTypPhl TIOBEPXHOC-
TH OKEaHa B HU3KUX LIMPOTaX BEPOSTHO
YBEJMYEHHE WHTEHCHBHOCTH TpPOIHYEC-
KX LUKIOHOB (Taii¢dynos). [Iponsoiinet
CMELICHHE K MOJII0CaM TPAECKTOPHH BHE-
TPOMTUYECKHUX IUKIOHOB. OXHmaeTcs co-
KpalleHrne IUIOMAAN JISASHOTO TOKPOBa
MupoBoro okeaHa, MPUYEM HEKOTOPBIC
cuieHapu k KoHIty XXI Beka npesmnosara-
0T TI0JTHOE OCBoOOkaeHne CeBepHOTO
JlemoBuTOoro OKeaHa OT JbJa B KOHLE
nera. byaymue n3MeHeHHs KOJIMYecTBA
0CaJIKOB UMEIOT MPOTHBOIOJIOXKHbIE TCH-
JCHLIMU B Pa3HBIX PETHOHAX: OHO YBEJIH-
YHUTCS B BBICOKMX MIMPOTaX U YMEHBIIHUT-
CsI HaJl OOJBITIEH YacThIO CYIIN B CyOTpO-
MUKaX, 4YTO MpPUBEAET K BO3PACTAHUIO
YIpo3bl HABOJHEHHUI B OTHUX PETUOHAX U
3acyX B IpYyTHUX.

Ha ¢one rnodanbHOro moreruieHus
peruoHaibHbIC H3MEHEHUs KinuMara Poc-
cuM OyIyT JajeKo He OANHAKOBBIMH, a UX
BJIMSHUE HA OT/ACIbHbIC BUJABI XO3sii-
CTBEHHOM JESITETbHOCTH MOTYT OBITh Kak
OJTarOTMPUATHBIMH, TaK U TaryOHBIMHU.

CMmsiTyeHHEe KIMMAaTHYECKHX YCIIO-
BUI MOXET OTOJBHHYTH K CEBEPY I'PaHU-
Iy 30HBI KOM(OPTHOTO IPOKUBAHHUS, CO-
KpaTuTh PacXoj 3JEKTPOIHEPTUU B OTO-
NUTENbHBIA ce30H. C Apyroil CTOPOHEI,
NOTCIVICHUE  4YPEeBaTO  BBITECHCHUEM
OJTHMX OMOJIOTHUECKHX BHUJIOB JIPYTHMH,
YBEJIMUYEHHEM TOBTOPSEMOCTH 3acyX B
OJIHUX PErvOHaxX U HABOJAHEHHH B APYTHX
u T. 1. [Ipn 3TOM HeonpeeneHHOCTh OlLie-
HOK BJIMSIHUSL BO3MOXKHOTO HW3MEHEHUS

KJIMMaTa Ha CeNbCKOoe X03a1cTBO Poccun,
ee BOJHBIC PECYpPCHI, PACTUTENBHBIN H
KHUBOTHBI MHUp, JeMOTpa(uvecKyro CH-
TyaluIo JOBOJBHO BEJIHKA.

Pe3ynbpTaTel MOJENBHBIX pPAacYeTOB
MOKa3bIBalOT, uTo B X XI Beke morerieHue
Ha Tepputopuu Poccun (ocobeHHo, B ap-
KTHYECKUX B CyOapKTUICCKUX PETHOHAX)
OyJer 3aMeTHO OOJIbIlIe CPEIHEro IJIo-
OanpHOTO. CpenHee 3a rof MOBBILICHUE
TeMnepaTrypsl K cepearHe XXI Beka 1o
CPaBHEHUIO C KOHIIOM XX BEKa MOXKET CO-
craButh 2,6 = 0,7 °C. Haubomaee 3Hayu-
TEJNBHOE TOTEIUICHUE OXHIAETCS 3MMOM,
ocobenno B Cubupu n B Apkruke. K cepe-
nuHe XXI Beka cpeHeroJoBoe KoJn4dec-
TBO OCaJKOB B CPEIHEM IO TEPPUTOPUU
Poccun Bo3pacter Ha 8,2 = 2,5 %.

Hawnbonee 3HauuTenbHOE yBeIU4Ye-
HUE KOJIMYECTBA OCAKOB OXKUIAETCS 3H-
MOi1 (0COOEHHO, B BOCTOYHBIX 1 CEBEPHBIX
peruoHax), a B JIETHUH MEPUOJ OHO OKa-
3BIBAETCS CYIIECTBEHHO MEHBIINM. [3Mme-
HeHUs (a30BOTO COCTOSHHUS OCAIKOB
(IO b MITH CHET) MOTYT OKAa3bIBATh BIIUS-
HUE Ha CTOK 3UMOM U B IEPUO] UHTCHCUB-
HOTO TastHUs cHera BecHOU. Ha eBpomneii-
ckoif yactu Poccun yBenuueHue cymmap-
HOTO KOJHMYECTBAa OCAJKOB CBS3aHO
MIPEUMYIIECTBEHHO C YBEJIMUEHUEM JOXK-
JIEBBIX OCAJKOB, B TO BpeMs Kak B 3arma/-
Hoit u BocTounoit Cubupu — ¢ yBenude-
HUEM BBIMAJCHUS CHEra. JTO O3HAYaeT,
yro B CHOWpH HauWHAET MPOHUCXOIUTH
JIOTIOJIHUTEJIbHOE HAKOIUIEHHWE CHera 3H-
MOM, TasHHME€ KOTOPOro BECHON CO3[aeT
yIrpo3y y4YalleHusl HaBOJHEHUH Ha BOJIO-
cOopax CHOMPCKUX peK.

Ha roro-3anane Poccun komuuecTBo
0CaJKOB YMEHBIIHUTCA. B Tex permonax,
I71e 0COOEHHO Pa3BUTO CENBCKOE XO3SH-
ctBo (Cesepubiii KaBkas, IloBomkee u
Ip.), MOTYT TPOU30UTH 3aMETHOE YMEHbB-
IIIEHUE BIATOCOJCPKAHUS JIeATEIHHOTO
CJI0s IOYBBI M COKpalleHue cToka. Mo-
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JIeNIbHBIC PACYEThl TOKA3BIBAIOT, YTO B Pe-
THOHAX C PaHHUM CXOJOM CHEXHOIO II0-
KpOBa TEHICHIUS K YMCHBIICHHUIO BIIAX-
HOCTH TIOYBBI OOHApYXHBAeTCs ykKe
BECHOHM U yCWJIMBAETCS K JIETY. DTO O3HA-
4aer, 4To MOBTOPSIEMOCTh 3aCyX B F0)KHBIX
permoHax Bo3pacTaert.

Brimie yxe ynommHanoch, 4To ce-
JBbCKOE XO34HCTBO Haubojiee 4YyBCTBU-
TEJILHO K U3MEHEHUSIM KJInMata. borbimas
HOPOTSKEHHOCTh POCCUHCKOH TEeppUTO-
PHH, B YACTHOCTH C lOra Ha ceBep, 00y-
CJIOBJIMBAaeT HEOOXOAUMOCTh MEPECTpoii-
KM CYILECTBYIOIIMUX CEbCKOXO3SIHCTBEH-
HBIX CTPYKTYp, MPHUCIOCOONECHUS K
HOBBIM YCJIOBHSIM XO3SIICTBOBAHUS: KYJIb-
TUBUPOBAHUIO HOBBIX KYJbTYp, U3MEHE-
HHUIO CHCTEMBI OpOIIeHUs U mp. Bo3mox-
HO, B CBA3M C IOTEIUICHHUEM IOSIBUTCS
HYX/Ia B OpPraHU3allii CUCTEMBbI 3aIIUTHI
CEJIbCKOXO3SICTBEHHBIX YTrOIUM OT He-
TPaOULMOHHBIX OE€ICTBUH, HAIIPUMED Ha-
HIECTBUSI CapaHYd WM  KaKUX-JIMOO
JPYyTUX HAaceKOMBIX, OakTepuil WIn
BUPYCOB, OOUTAIOIIUX CETOJHSI B CTPaHax
¢ OoJiee TeIIbIM KJINMAaTOM.

Eme ogna onacHoCTh OyayIero us-
MEHEHHS KJIMMaTa CBsi3aHa C OTTauBaHU-
eM BeyHOM mep3io0Thl. [lnomaas MHOTO-
JIETHEMEP3JIBIX TPYHTOB COCTABIISIET OKO-
a0 70 % teppuropun Poccun. Ilpu
NOTEIVICHUH KJIMMaTa OyIyT MpPOHCXO-
JUTh UX JIETpajalus U yBeIHUCHHE TIIy-
OUHBI CE30HHOTO MpoTanBaHus. Jlerpana-
L5l MHOTOJIETHEMEP3JIBIX TPYHTOB MOKET
YCHUJIUTB YK€ HMEIOILYI0 MecTo edopma-
UI0 W JIa)Ke MPHBECTH K Pa3pylICHHUIO
TPAHCIOPTHBIX MyTeH, TPyOONPOBOIOB,
CTPOGHHH W JPYrux 00BEKTOB WH(pa-
CTPYKTYPBHI.

Haunbonee 3HaunTenpHbIC MOCIEN-
CTBHS INI00AIHOTO OTETJICHUS CBSI3aHbI
C BEPOSATHBIMH H3MEHEHUSIMH JIEISTHOIO
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nokpoBa CeBepHoro JleoBuTOrO OKeaHa.
OHM CTOJH K€ MHOTOYNCIICHHBI, CKOJIb H
BaXKHBI, KaK JJI 9KOCHCTEM, TaKk W Ui
9KOHOMHKH, COLMAIBLHON cdephl U Jaxke
6e3onacHoctr Poccuu. YBenmueHnue mpo-
JOJDKUTEIBHOCTH JIETHEW HaBUTAIMU 10
CeBepHOMY MOPCKOMY ITyTH OTKpBIBAaeT
HeOBIBaJIbIE TEPCIICKTUBBI IS Pa3BUTHA
MOPCKHX TEPEeBO30K TPY30B M TypH3Ma.
[Ipu sTOM BO3poOCHIas cKOpOCTh Ipetida
JIEASIHBIX TIOJIEH W BBICOKAs CTEIeHb
W3MEHYMBOCTH  JIEJIOBOM  OOCTaHOBKH
MOTYT 3aTPyAHATH MHOTHE BUABI MOPCKUX
orepanui.

HoBrle BO3MOKHOCTH 11 SKOHOMHU-
KH, PaBHO KaK M HOBBIE MPOOJIEMBI IS
OKpY>Kalollel cpe/ibl, BO3HUKAIOT B CBA3U
¢ o0Jer4eHrneM J0CTyIIa M0 MOPIO K MPH-
pPOIHBIM pecypcaM ApPKTHKH, BKIFOYas
MECTOPOKACHUSI HEe(TH, Taza M APYTHX
MOJIE3HBIX MCKomMaeMbiX Ha menbde Ce-
BepHoro JlemoBuroro okxeaHa. MHorue
coo0miecTBa U OOBEKTHI XO3SHCTBEHHON
JeSTeIbHOCTH, PACIOJIOKEHHBIE B IpH-
OpeXHOH 30HE, CTOJNKHYTCS C BO3[CH-
CTBHEM IITOPMOB B COYETAaHUH C YMEHb-
LIEHUEM JIEJITHOTO MTOKPOBA apKTHUYECKUX
MOpeH, 0KUIAEMOE COKpaIllEHUE KOTOPO-
ro, TO-BUINMOMY, OKa)XeTcs TyOWTeIb-
HBIM JJII HEKOTOPBIX BUIOB JKMBOTHBIX,
Hampumep 0esIoro MeIBEIs.

Teneps, Korna, HajeeMcs, YUTATEIh
MTOJTyYMIT TIPE/ICTABICHNE O COBPEMEHHOM
COCTOSTHUHM KJIMMaTa M €ro BEPOSITHBIX OY-
IyIUX W3MEHEHUSX, caMoe Bpems 3a-
JaThCS OTHUM U3 JIBYX U3BEUHBIX PYCCKUX
BOIIPOCOB: YTO NeNaTh? (Ha BTOPOM BO-
[poc: KTO BUHOBAaT? — OTBET JaH B I0-
cnenneM otyere MI'OUK, B koTOpOM ro-
BOPHTCS, YTO OTBETCTBEHHOCTH 3a HaOJIIO-
JIaBllieecsl BO BTOPOMl mojoBuHE XX BEKa
notereHne ¢ 90 %-HOil BEPOSATHOCTBHIO
HECeT caM YEJIOBEK).



KINMATUYECKAA CUCTEMA HYXXAAETCA B NOMOLLA

Bo Bropoii nosoBuHe XX Beka yenoBe-
YECTBO KAaK-TO HE3aMETHO MPEO0JICIO
py0Oex, xorma o0bEeMBl MPOU3BOJICTBA H
OTXOJOB MHPOBOH XO3SIIICTBEHHOM nes-
TETHLHOCTH JOCTHUTIIA TAKOTO YPOBHS, YTO
UX BO3JICHCTBHE HA OKPYKAIOIIYIO CPEAy
0Ka3aJIoCh COM3MEPUMO C BIIMSIHHEM €C-
TECTBEHHBIX MPUPOJHBIX SIBICHUM, a Me-
TOABI XO3SUCTBOBAHUS OTIEIBHBIX KPYTI-
HbIX HKOHOMMYECKH PAa3BUTHIX JAEpiKaB
nepecTanu ObITh UX BHYTPEHHUM JCIIOM.
Hanpuwmep, paspyuieane crparocdepHo-
ro 030HA B Pe3yJIbTaTe YMUCCHU (PPEOHOB
B aTMoc(epy WU TOCIECTBUS YEPHO-
OBLTLCKOM aBapUU 3aMETHO OTPA3WIUCH
Ha COCTOSIHHH 27100a1bHoll Onochepsl,
MIPEe3pPEB CYBEPECHHBIC TPAHUILIBI. Y3KE TOT-
Jla CTajIo SICHO, YTO OTHOCUTEJIBHOE O1aro-
MIOJIyYHE COCTOSTHUS HAIICH OKPYKAIoLIeH
Cpembl MOKET OBITh JOCTUTHYTO HE TOJIb-
KO B3BCIICHHOMN XO03SMCTBEHHOU IOJIMTHU-
KOM BEIyIIUX MPOMBIIUIEHHO Pa3BUTHIX
CTpaH, HO ¥ UX COIJIACOBAHHBIMU COBMECT-
HBIMH YCHJIUSIMU, HECMOTPSI Ha OYCBHI-
HBII KOH(JIMKT HAIIMOHAIBHBIX YKOHOMHU-
YECKHUX UHTEPECOB.

Oco3HaHHE PeanbHOTO MOJIOKEHUS
Belel, popMUpOBaHUE OOIIECTBEHHOTO
MHEHUS BBIHYUJIU MOJUTUKOB MOJHSIThH
BOIIPOC O BBIPAOOTKE, a 3aTE€M U MPHUHS-
THU MEp, HAIPABJICHHBIX HA COKpAllleHUE
yuiep0a, MNPUYUHAEMOTrO KIUMaTHYeC-
KO cuCcTeMe MapHUKOBBIMHU ra3amu (Ku-
OoTCKHUH mpoToKod). CerogHs crnenuanb-

HBIMHWX MOJACJIBHBIMHN HCCICOIOBAHUAMHA
ycTaHOBJEHO, uTo aaxe 100 %-Hoe uc-
MOJIHEHUE BCEX OTPaHHYCHUH, MPeaIu-
caHHblX KuoTCkMM mpoToKonOM, HE B
COCTOSIHUM CKOJBKO-HHOYJb CyIIeCT-
BEHHO 3aTOPMO3HTb IN100abHOE MOTEII-
JICHWE KJIMMaTa.

O3HauaeTr Jin 3TO, YTO MOJIHCAHHUE
3TOro JIOKyMEHTa ObLIO ONIMOKOH? YBe-
penbl, HeT! Knotckuii npoToKos1 cTaj BTo-
pBIM (T10csie MoHpeanbcKoro nMpoToKoJa,
PErIaMeHTHPYIOIIEro IPOU3BOACTBO U
HCTIOJIb30BaHKE Pa3pyLIAIONINX O30H XH-
MHKATOB) TOKYMEHTOM, B KOTOPOM O0JTb-
LOIMHCTBO  BEAYIIUX HWHIYCTPUATBHBIX
Jep>KaB HE IPOCTO NMPU3HAIM )KU3HEHHYIO
HEOOXOIUMOCTb MEXTyHapOAHOU KOOTe-
paumu Ass 3alUThl OKPY>KaIOIIeH Cpebl,
HO M COIJIACHJIMCH C 3TOH LIENbIO B Ka-
KOM-TO CTENEHU IMOCTYIIUTHCA CBOUMMU Ha-
LUOHAIILHBIMU MHTEepecaMu. VIMEHHO ro-
TOBHOCTH CTOPOH MOWTH Ha KOMITPOMHUC-
Cbl U ONBIT, HAKOIUICHHBIA B XOAE HX
IIOUCKa, CYTh I'IaBHBIC TOCTHXKCHUSA Ku-
OTCKOT0 MPOTOKOJA. OTH JOCTHIKECHUS
TeM 0oJiee BaXHBI, YTO ITOCTOSHHOE YXY/I-
LICHUE HKOJOTMYECKOH OOCTaHOBKH U
MpoioJKaroIieecs: TodanbHoe TOTerIe-
HUE HEH30€)XKHO TMOATOJKHYT CHIIBHBIX
MHUpa cero (a Takke CTpaHbl, HabUparo-
e cuity, B yactTHocTH Kuraii 1 MHaui0)
K OTBICKaHHMIO, COTJIACOBAHMIO U BHEJpE-
HUIO HOBBIX, Ooiiee 3(hPeKTUBHBIX, pe-
HIeHI/Ifl, IMPU3BAHHBIX MAaKCHUMAJIBbHO CO-
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O kauMame no cyujecmsy u 8cepbe3’

KpaTuTh (HEHTpalnu30BaTh, OYEBUIHO,
HEepealbHO) TaKue MPOSBICHUS aHTPOIIO-
TE€HHOTO BO3/ICMCTBHS HA KITMMATHYECKYFO
CHCTEMY, KOTOpBIC IPUUHHSIOT yIIepO ue-
JIOBEKY U JKUBOU MPUPO/IE.

Bce BhimeckazanHoe 03Ha4aeT, 4TO
B JUIMHHOM yepe/ie NeperoBopoB MOHAI0-
OuTCA TOCJIEeIOBaTENbHO U apryMEHTH-
POBaHHO OTCTAaWBAaTh CBOIO IMO3HIIHIO. | 0-
ToBa Ju K 3Tomy Poccusa? Passe uto, oT-
yactu. Jla, cyniecTByeT U paboTaeT CeTh
CTaHIUH, PEryJIIPHO IMOCTABJISIONIAs NH-
(dhopMaIio 0 COCTOSTHUU aTMOC(hephl —
METEOPOJOTHUECKUX XapaKTePUCTUKAX
(Temmeparype W BIQXHOCTH BO31yXa,
JIABJICHUHU, CKOPOCTH BETPa, KOJTHMIECTBE
0Ca/IKOB) W HEKOTOPBIX JPYTHX dJIEMEH-
Tax (COJHEYHOW pajnanuy, CoAepKaHuU
030Ha). /[a, ecTh IpyNIIbl KIMMATOJIOTOB
Y CIICLIMAIMCTOB 10 OKpYKalolleH cpee,
00pabaThIBAIOIIKNX 3Ty TEKYILYI0 UHDOP-
MalHIo, B pe3yJibTaTe 4ero co3JatoTcs U
MOTIONHSIOTCS COOTBETCTBYIOIINE Oa3bl
JaHHbIX. HakoHewn, opHa-aBe poccHii-
CKHE KIMMAaTHYEeCKHE MOJEIIU BMECTE C
3apy0eXKHBIMHU y4acTBYIOT B pa3HOO0pa3-
HBIX TCOPETUICCKUX HUCCICAOBaAHUAX
KJIuMara, Hacrosiero u oyaymero. Ho B
TO JXK€ BpeMs... VI3BecTHbIE TOIUTH-
KO-?KOHOMHYECKHE TPYIHOCTH TIOCIE-
HUX JIECATUIICTHI 00YCIIOBHIIN COKpalIe-
HHE CETH Ha3eMHBIX METEOCTaHLUH,
CBEpTHIBaHUE TPOTPAMMBI CITyTHUKOBO-
ro MOHUTOpPHHTA, ype3aHue oobemMa Teo-
pETHUYECKUX HCCIEJOBaHUNH M Kak clje-
JICTBUE HApyIICHHE paHee YeTKO OTja-
KEHHOTO  B3aMMOJCHCTBUS  MEXIY
pasnuYHBIMY NOApa3AeIeHUusIMUA 1 uapo-
METCITYy>)KObl M JPYTHX POCCHHCKHX Be-
JIOMCTB. /{7151 BOCCTaHOBJIEHUS TaKMX CBSI-
3€i ¥ UX JAJIbHEHUIIEro pa3sBUTHS HYKHbI
HE TOJIPKO 3HAYUTEIIbHBIC MaTePUATbHBIC
BIIO)KEHUS U aJIMUHUCTPATUBHBIC MEpO-
MPUSATHSI, HO U HEMAJIO BpeMEHU. MHoOro
CIIO)KHEE CO3J1aTh CHCTEMY OTepaTHBHO-
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r0 MOHUTOPHUHIA MAPHUKOBBIX T'a30B IO
BCEU TEPPUTOPUH CTPAHBI.

B Espone, Cesepnoit Amepuke,
SlnoHuu cyecTByeT KOHTPOJIb 32 BBIOPO-
CaMU OCHOBHBIX MAPHUKOBBIX U 030HOAK-
TUBHBIX Ta30B (MeTaHa, OKUCIIOB a30Ta H
yriaepoja u jip.) B atmochepy. B Poccun
0JOOHBII KOHTPOJIb COBEPILICHHO HE10C-
TAaTOYEH U IO CYIIECTBY OTCYTCTBYET Ha
Oospiieit yactu Tepputopuu. Jlume oT-
JIEJIbHBIMH HCCIIE0BATEIbCKUMH TpYyIIa-
MU IPOU3BOJISATCS Pa3pO3HEHHBIE JIOKAIH-
30BaHHBIE HEMPOAOJKUTEIBHBIE H3Mepe-
HUS CO/Iep KaHUs TAPHUKOBBIX I'a30B B aT-
Mocdepe. DTUX U3MepeHni, 6e3yCcI0BHO,
MaJo Ui CKOJIbKO-HHOYIb JOCTOBEPHOM
MHBEHTapU3allMUd SMHUCCUU TapHUKOBBIX
ra3os ¢ reppuropuu Poccuu. IIposenenue
TaKkoOW HWHBEHTApU3AIMU YPE3BbIUYANHO
BaYKHO JUIA HAIIEW CTPAaHBI YK€ XOTA OBl
[IOTOMY, YTO HEU3MEpEHHas yTeuKa ra3os,
COITyTCTBYIOIIasi ra3o- U HedTeao0bIde,
JaeT OoraTyro MUILYy Kak JUis 3aKOHHOW
00ECTIOKOCHHOCTH Halllell M 3apyOexHOI
OOIIECTBEHHOCTH, TAaK U JUII OTKPOBEH-
HBIX CHEKyJsuuid. B xome 3Toil uHBEeHTa-
pHU3aIUHN HYKHO OTMETUTH U 0053aTEIIbHO
y4ecTb TOT (akT, YTO Hallla CTpaHa 3aHH-
MaeT BeAyllee MECTO B MUPE MO IUIOLIaIN
JIECHBIX YTOAMHA («JIETKUX» TIJIaHEThl) U,
clleIoBaTeIbHO, KaK HHU OJlHA Jpyras
CTpaHa CHOCOOCTBYET COKpAUjeHur Cco-
JepKaHWsl YTIIEKHCIIOTo Ta3a B atmocdep-
HOM BO3JTyXe.

OpnHako, moXanyi, camasi GobIIast
po0JieMa 3aKITF09YaeTcs, TOBOPS CIIOBAMH
OynrakoBckoro mpodeccopa IIpeobdpa-
KEHCKOTO0, B TOW «pa3pyxe, 4TO LapHUT B
roJ0Bax» HAIIMX COOTEYECTBEHHUKOB, OT
PYKOBOJHTEIICH 10 IIPOCTHIX 0OBIBATEIICH.
BoT 4yMHOBHUK, 3aKpBIBAIONIUI TJ1a3a Ha
TO, C KAKUMH HapyIIEHUsIMU BEIyTCs pa-
OOTBI B TIOJIBEIOMCTBEHHOI €My OTpACIIH.
BoT naupexTop NPOMBIIIIEHHOTO Mpe-
MPUSTHA, ITyCKAIOIIMUNHCA BO BCE TSKKHE,



Knumamuyeckasa cucmema Hymaaemc,q 8 noMouwu

JIMIIB ObI CKPBITh MacIITaObl 3arpsi3HEHUS
OKpY’Karoleil cpesibl NPOU3BOICTBEHHBI-
MU OTXOAaMu. BOT Ham Opar ydeHbIH,
My OJINYHO TOKa3bIBAIOIINHI, Oy ITO HHTECH-
cu(uKaLuus aHTPOIOT€HHOM JesITeNbHOC-
TH HUYYTh HE CKa3bIBAETCS HA COCTOSTHUH
KJIMMaTHYECKOH CHUCTEMBI, a MOTOMY
MOYKHO O€CIpeIsiTCTBEHHO MPOI0JIKATh
UCTIBITHIBATh €€ Ha [IPOYHOCTh. 3HAKOMAsI
KapTUHA, HE MpaB/a Ju?

Knumartnueckast cucrema  OuYeHb
YCTOMYMBA U JIO ONPEIEIICHHOTO Mpeesia
CrocoOHa camMa CIPaBUTHCS C BHOCUMBIMU
B Hee Bo3MylIeHusIMH. OIHAKO KOrJia aH-
TPOIOIeHHasi Harpy3Ka BO3pacTaeT CTOJb
WHTEHCHBHO, KaK CETOJHS, KINMaTH4ecC-
Kasg cucTeMa Hy)KJaeTcs B Halled ImoMo-
. [Tpu 5TOM HauaTh ciaexyer ¢ BocuTa-
HUS KyJIBTYPbl IIPOM3BOJCTBA U IOTPEO-
JeHus. 3/1ech He Hy»KHO HUYero nzobdpe-
TaTh, a IOCTATOYHO OOpPATUTHh CBOH B30D
Ha OIBIT HAIUX COCEAEH-eBPONEHIIEB:
BHEJIDCHUIO HOBBIX TEXHOJOTHU TIpeJ-

LIECTBYET UX HeOopMasbHas HKOJIOTHYEC-
Kas 3KclepTusa, 0co00oe BHUMaHUE YIe-
JIETCSl  COKPALIEHHIO  SHEPrOeMKOCTH
MIPOM3BOJCTBA, HEYKOCHUTEIBHO COOIIO-
JaeTcs MPOU3BOACTBEHHAS U TEXHOJIOTH-
YyecKkas JWCHUIUIMHA, OCYIIECTBISETCA
KECTKHM KOHTPOJIb 32 yTUIIM3aIHel 0TX0-
JIOB TIPOU3BOJICTBA U T. 1. B ObITY Taxke
BBIE3]] HA JJOHO IIPUPOJBI HE CONTPOBOXK1a-
eTCcsl CTPEMJICHHEM OCTaBUTH O cebe ma-
MSITh POCCHIIIBIO Pa30UTHIX OYTHIIOK U MO-
JIMDTUJICHOBBIX ITAKETOB WM HE3aTyILEH-
HBIM TICIIC/IMIICM, a HNEPCABMIKCHUIO Ha
aBTOMOOMJIE TPEIIIECTBYIOT YCTaHOBKa
COOTBETCTBYIOIIMX (DUIBTPOB M MOKYIKa
Ka4eCTBEHHOr0 roprovero. B manenbkoi
EBpomne nroau nepectaiy KUTh 110 IPHUH-
LUITy BPEMEHIINKOB BCEX BPEMEH U HApO-
JIOB «IIOCJIE HAC XOTb MOTOID», KATEISM
Oonbiioit Poccun 3TOMY Hay4HTBCS elie
npencrout. Ckopeit Obl, HHa4Ye MPUPOIA
MO’KET HAac HE BBIAEPKATh!
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3AKJIOHEHUE

Hy BOT 1 3akOHYMIICS Hall KPaTKUH 3KC-
Kypc 1o mpobieMaM COBPEMEHHOTO KIIH-
Mata. X0o4eTcsi BEpUTh, UTo Bbl, oporoi
YyHTaTelb, CTAIM 3HATH O HEM HEMHOI'O
oounbire. Hageemcs, uto Bor 00s13aTenbHO
paszenute Hamie OeCIOKOHCTBO O €ro (U
HameMm ¢ Bamu!) Oyaymiem, kak Orkaii-
meM, Tak ¥ oThaseHHoOM. KoHeuHo, MBI
JIMILIb OTHOCUTENIHFHO HEJABHO IMOJYYNIH
BO3MOXXHOCTb BCEPbE3 MU3ydaTb KJIUMAT B
pa3iIuuHBIX ero acnekrax. M motomy, mo
MHEHHIO HEKOTOPBIX CIIELUAINCTOB, UME-
IOLIMXCA Y HAC 3HAHUM €111 HEeI0CTaTOYHO
JUIS1 CTATUCTHYECKH OOOCHOBAHHBIX BBIBO-
noB. Ha 3ToM 0cHOBaHMM OHU MTPU3BIBAIOT
BCEX JI0’KJIaThCsI TOTO MOMEHTA, KOTI'/1a I10-
Jy4EHHBIE PSAbl KIMMaTHIECKUX JaHHBIX
CTaHyT JOCTaTOYHO IJIMHHBIMH (perpe-
3€HTaTUBHBIMH) JUISL TOTO, YTOOBI 000CHO-
6aHHO CYANTH O TCHJICHIMSAX B U3MECHCHHU-
AX KIMMaTa U, IJaBHOE, O IPUYMHAX, 3TH
M3MEHEHHS BBI3BABIIMX. 3aMeydaTeNbHbIH
¢bpaHIy3ckuil y4deHslid MaTeMaTHK [lbep
Jlammac ckaszanm ogHakIbel: «To, 9TO MBI
3HaeM — OTPaHUYEHO, a TO, YeTO He 3Ha-
eM — OeckoHeuHO». [losTOMYy Ham HH-
KOTJa He yJacTcsi u30aBUTbCS OT CKEIICH-
ca I10 NOBOJY IOCTaTOYHOCTH HAIlIUX 3HA-
Huii. OgHAKO, K COXKAJICHUIO, CETOIHS
U3MEHEHUs] B KIMMAaTHUYECKOW CHUCTEMeE
HIPOUCXOAST CTOJb CTPEMHUTEIIBHO U HEOT-
BpaTHMO 1 HaCTOJILKO 3aTParuBaroT HHTE-
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PECHI KaXXI0I0 4Y€JI0BEKA, YTO MbI BBIHY K-
JICHBI JICKBATHO PearupoBaTh Ha OBICTPO
MEHSIOIIYIOCS CUTYyaIuto (TJIaBHBIM 00pa-
30M, TIPUCTIOCAOIMBATHCS K HEl), HCITOb-
3ys BeCh — JIaJICKO HE MAJICHbKUI! — ap-
CeHal celuac NOCTYIHBIX HaM CPEICTB.
Korma mromm Oymyt 3HaTh O KiuMare
OoJibllle, UX PEHICHUS HABEPHSKa OyayT
COBEPILECHHEE, OJTHAKO HAIIN CETOIHSIII-
HUE JICHCTBUSA IOJDKHBI IATh IIIAHC TOTOM-
KaM Takue perieHns npuanmats! Kimumar
paboTaeT Kak Ha Hac, TaKk ¥ MPOTHB Hac.
JeBr30M HalIero BPEMEHU SBIACTCA
YCTOWYMBOE pa3BuTHE, KoTopoe Bcemup-
Hasi KOMHUCCHS TI0 OKpY>Karollen cpelie u
Pa3BUTHUIO ONpEIECINa KaK «pa3BUTHE,
KOTOpPO€ YAOBJIETBOPSIET TOTPEOHOCTH
HBIHCIIHCTO ITOKOJICHUA, HE IOApPbIBas
BO3MOXXHOCTH ~ OyIyIIMX  IOKOJCHUH
YIOBJIETBOPSITh MX COOTBETCTBEHHBIC ITO-
TpeOHOCTMY. Hamm onTumanbHble — C
MO3UIMHA COBPEMEHHBIX 3HAHUW — JIeH-
CTBUS B YCJIOBHSIX MEHSIOIIETOCS KIIMMa-
Ta MOXKHO CYHTATh OJTHUM W3 OCHOBHBIX
(hakTOpOB, OMPENEIAIONINX YCTOUIHUBOE
pa3Buthe. XpoHHUKA COOBITUH MOCIIETHUX
JNECSITHIICTHI HATJIATHO JIEMOHCTPHPYET
HaM, 4TO CH/IETh CJI0Ka PYKH HETOMYCTH-
Mo. UTo Xk, 1aBaiiTe ABUraThCs BIEPEN, U,
KaK TJIACHT C JIETCTBAa 3HAKOMas (pasa:
JIOPOTY OCHJIMT UIYITUH.
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