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MPEAUC/IOBUE

CtumysioM JUisi HaNMCaHWsI dTOM KHUTH
MOCITY>KMIJIH JIBa o0cToATenbCcTRA. [Ipexae
BCETO0, 3TO HEOCHOPUMBIH (pakT porcxo-
JSIILET0 Y HAac Ha Iia3ax U3MEHEHUs IIpU-
BBIYHBIX KJIMMAaTHYECKUX YCJIOBHH: TeIll-
JIbIE ¥ HEPEJIKO OUTH OECCHEKHBIE 3UMBI,
YBEJIMYEHHE IOBTOPSIEMOCTH aHOMAJb-
HBIX IOTOJHBIX SBJICHUN U T. 1. [1o100-
HbIE TPOSBICHUS HM3MEHEHHS KIMMaTa
MIPUKOBBIBAIOT K cebe Bceolliee Mpu-
CTaJIbHOE BHHMaHUE, MOCKOJIbKY UMEHHO
OHM OKa3bIBAIOT HEMOCPEICTBEHHOE BITHSI-
HHUE HAa MHOTHE CTOPOHBI )KU3HU KaXKJIOT0
M3 Hac M OJHOBPEMEHHO TIOPOXKIAIOT
CepbEe3HBIC OIIACEHMs], TaK KaK 3TH H3Me-
HEHUs OOJBINEH YacThI0 HUKAK (MJIH TI0-
YTH HUKAaK) HE 3aBUCST OT HAlleH BOJH,
BBIHY’KIas HAc JIMILIb aJalTHPOBATHCS K
CYLIECTBYIOILIEMY IOTOJHO-KINMaTHYeC-
KoMy pexuMy. EcrecTBenHbIl — 1 abco-
JIFOTHO 000CHOBAaHHBIH — UHTEpEC 00bIU-
HOT'O yeJioBeKa (HeclenualncTa) K TeKy-
IIeMy  COCTOSHHIO  KJIMMaTHYeCKOM
CHCTEMBI HallleH TUIaHETHI B [IEJIOM H B OT-
JENBHBIX Teorpapueckux peruoHax, K
NpUYMHAM, KOTOpBIC TNPHBEIH K CTOIb
3HAYUTEJIbHBIM €€ H3MEHEHUSIM B IIOCIIe/I-
HHUE AECATHICTHS, U, [JIABHOE, K IPOTHO-
3aM ee M3MEHEHHU B OnrpkaitieMm Oyiy-
IIEM YIOBJIETBOPSIETCS B OCHOBHOM CpeJI-
CTBaMU MaccoBOH UHPOPMALUH.
IloBBIIEHHBIN MHTEpEC K 3TOH TeMme Mo-
pPOXKIAeT, YBBI, IOSBICHHE HapALy CO
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B3BCIICHHBIMU, HAYYHO OOOCHOBAHHBIMHU
MHEHHUSIMU  CIICIUATICTOB, HU3PSTHOTO
Yyciaa HEKOMIIETEHTHBIX, 3a4acTyl0 He-
JIOOPOCOBECTHBIX MyOJIUKAINNA, «O0OBsIC-
HSIOIIMX» 3BOJIIOLUIO 3€MHOTO KJIMMaTa
[IPUYMHAMH, JAIEKUMH OT JeHCTBUTEIb-
HOCTH, HO HEIPEMEHHO MOPaKAIOMINMHU
BooOpakeHne uuTaress. JKemaHue XOTs
Obl B KakoH-TO Mepe HeHTpaln30BaTh
BpeJl, HAHOCUMBbIN MMOJ00HBIMH Iy OJIHKa-
LUSIMH, U SIBUJIOCH BTOPBIM CTUMYJIOM JIJIS
HaITUCAHMS ATOW OPOIIIOPHI.

ABTOpEHI 3apaHee OJarofapHbl YUTa-
TEJISIM 32 UHTEPEC, IPOSIBJICHHBIN K OJTHOM
13 BaXHEHIINX MPOOJIEM COBPEMEHHOIO
Mupa — mpobieme (HOpMUPOBAHUS CO-
BPEMEHHOI0 KiMMaTa. Mbl OT Bcel AyIn
XKeJlaeM, YTOObI YTEHUE STOH OpOIIIOPHI
CIOCOOCTBOBAJIO HE TOJBKO PACILIUPEHHIO
BaIlIMX 3HAHUH O KJIMMaTe, HO U (POPMHPO-
BaHUIO AaKTUBHOW TMO3UIMKM B BOIPOCAX
€ro 3alIHTHI.

ABTOpBI TPU3HATEIHHBI COTPYIHUKY
['maBHOI Teodu3nueckoit odbcepBaTOpun
mMm. A. U. BoeiikoBa b. E. IllneepoBy,
03HAKOMMBILIEMYCSI C PYKOIIUCBIO U CJie-
JaBIIEMY psA KOHCTPYKTHBHBIX 3aMeda-
HUH, NO3BOJIMBLIMX 3aMETHO YJIYyYLIUTh
ee KauecTBo. MBI BbIpaxkaeM Ojaronap-
Hocts Cekperapuary MexXnpaBUTEIb-
CTBEHHOM TPYIIIBI AKCIIEPTOB 110 U3MEHE-
Husm - kmmara  (MI'DOHUK), mo6e3Ho
MPEJOCTaBUBLIEMY TPABO HCIIOJIH30BATh



Mpeducnosue

wuiocTpauud  u3  otueroB  MIDUK
(puc. 2, 6 u 8) B HACTOSIIIEM H3/IaHUU.
OtnenpHas Halia OJiarojapHOCTh
I'. B. I'py3e u 2. 5. PanbkoBoii — aBTO-
paMm KapTel (pHUC. 7) IpUPOCTa CPEAHETO-

JIOBOM TeMIIEpaTypbl IPU3EMHOIO BO3IY-
xa Ha Teppuropun Poccun.

Bpomrropa Hanucana 1o 3akasy degye-
PaIbHOM CITy>KOBI 110 THAPOMETEOPOJIOTHH
1 MOHUTOPUHTY OKpPY>KalolIel Cpesibl.



BBEAEHUE. YTO TAKOE K/IMUMAT?

BeposiTHO, KaxaomMy W3 Hac J0BOJM-
JIOCh, BOJIbHO WJIM HEBOJBHO, HApyIIaTh
CBOM IUIAHBI HU3-3a CUIOMUHYTHBIX Kall-
pHU30B MOTOJIbI, U TIOTOMY JIUIIb HEMHO-
THU€ COTJIacsTCS CO CTPOKOM MOMYJIAPHOI
MeCHU, OyATO «y MPHUPOIBI HET IIOXOU
MOTO/IBI», & OTBET HA BOIPOC, KaKoh Oy-
JIeT TOroJia CEroAHsl U 3aBTpa, UHTEpe-
CEH BCEM.

BruioTe 10 nociieiHero BpeMeH! o-
roja BOCIPUHUMAIIACH JIOAbMU KaK JaH-
HOCTb CBBIIIIE, HE 3aBUCSILAs OT UX BOJIU U
BBIHY/1at0111asi K ce0e MPUCTIOCcadIuBaTh-
cs1. JInms HeraBHO, BO MHOTOM Outarofaps
HACTOSIIEMY TTPOPHIBY B 001aCTH KOMIIb-
IOTEPHBIX TEXHOJIOTHM, IIepel YeaoBeye-
CTBOM OTKPBUIMCH BO3MOKHOCTH BCECTO-
POHHE U3y4aTh IPOIECCHl HOPMUPOBAHUS
MOTObl U KIUMAaTa, IPUYUHBI X U3MEHE-
HUM, a TAKKE B KAKOW-TO CTENEHU BIUAThH
Ha 3TH MPOLIECCHI.

Hakonuiennast B xoe ucciae10BaHUiA
nH(GOPMAITUS CBHICTEILCTBYET O TOM, YTO
KIIMMAT MEHSETCS; 00JIee TOro, TEMIIBI €ro
n3MeHeHUs B X X BeKe ObIIN OecIpereicH-
THO BbICOKHU. [lociennee 0OCTOSTENHCTBO
CTaJIO MPEIMETOM CEPhe3HON 00ECIIOKOCH-
HOCTH, ¥ CETOAHS O KJIMMATE MHOI'O IMALTYT
1 ToBOpAT. OJTHAKO C COXKATICHUEM MTPUXO-
JTIUTCSI KOHCTaTUPOBATH SIBHOE HECOOTBET-
CTBHE MEX/Ty BAXXHOCTBIO ITPOOIIEMEI (BEIb
peyb UAET O «30POBbE» CPEIbl HAILErO
oOuTaHus!) ¥ TOM IETKOBECHOCTBIO CY XK Ie-
HUH, a IOPO HEKOMIIETEHTHOCTHIO, KOTO-
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pBIMH  TIpH  OOCY)XIEHWM €€ Tpemiar
MHOTHUE, B TOM YUCJIE U BECbMa COJIUIHEIE,
W3aHNS U TeJICKaHAIIBI.

Haneemcs, 3To mM3maHne TOMOMKET
3aMHTEPECOBAHHOMY UHTATEIIO «H3 Mep-
BBIX pyK» (€ro aBTOpbl MHOTHE TOIbI
HMMEIOT HEMOCPEICTBEHHOE OTHOIIIEHNE K
WCCIIEOBAHMUSIM B 00JIaCTH KIMMATOJIO-
UM, METCOPOJIOTUH, GU3UKUA U XUMHH
aTMOoC(epbl) MOTYyUNUTh OTBETHI HA TPAIH-
LIMOHHBIE BOIIPOCHI O KJIMMATe U O3HAKO-
MHUTBCSI C COBPEMEHHBIMH B3TJISIIaMHU
CIEIUAIICTOB Ha KIMMAaT U €ro DBOJIO-
LUIO.

B o0uxoxe moHATHS «mOroja» M
«KJIUMAaT)» 3a4acTyIO0 OTOXJIECTBISIOT, a
9TO HE COBCEM BepHO. UyTh BOJIBHO Tepe-
¢pasupys akagemuka A. C. MonuHa,
MO>KHO OIIPENIEIUTD KAUMAam KaK COBOK)N-
HOCMb 8CeX NO200HLIX YCLO08UL, HADO-
0a8UIUXC HA KOHKPEeMHOU meppumopuu
30 HEKOMOPbILL NPOOOIHCUMENbHBIL NPO-
meorcymox  epemenu. Ilpum 3TOM Takoi
«KOHKPETHOW TEPPUTOPHEI» MOKET OBITh
KaK oTjeibHast o0nacth (ckaxeM, Kyp-
ckast), Tak u 3ananHas Cubupsb, HOxHas
AMepHKa UM Bech 3eMHOI map.

Jla’xe IKOJIbHUK 3HAET: XOJIOIHO Ha
ceBepe M 3UMOI, JKapKo Ha FOT€ U JIETOM,
B TPOTHMKaX — 3HOW ¥ JIMBHH, & B IOJISIP-
HBIX 30HAaX KPYTJBIA TOJ — CHET W
apabl. [losTomy, oOcyxmas Kaumar oT-
HOCHUTEIIFHO HEOOIBIIIOTO B TII00aTFHOM
Macirabe pernoHa, Mbl MOXKEM TMOJY-



BsedeHue. Ymo makoe kaumam?

YUTh JOCTATOYHO TMOJIHOE TpEe/CTaBIIe-
HHUE O €r0 XapaKTEPHBIX YepTaX U OCO-
OoenHocTax. OgHAKO ONMHWCAaHHWE MaTepH-
KOBOIO ¥ TeM 0Oojee TriI00aabLHOro
KJIMMaTa HEW30EeKHO 4YpeBaTO YTPATOH
MHOTHUX HIOAHCOB (HampuMmep, CPpeaHEro-
JTOBasi CPETHSIS IO 3EMHOMY IIIapy TeMIIe-
patypa Bo3ayXa y MOBEPXHOCTHU, PACCUH-
TaHHAas C Y4E€TOM, B YaCTHOCTH, aHTapK-
THYECKOHN U TPOIIMYECKON TEMIIEPATyPHI,
CPOJIHH CPEIHEHW TemmepaType 1Mo 00Jb-
HUIIC) U MIPUTOIHO TOJIBKO IS U3yUCHUS
CaMBIX OOITUX 3aKOHOMEPHOCTEH KITnMa-
Ta HaIlleH IUIaHEThI.

BrrmennpuBeieHHOE  OTIpeiesieHue
KJIUMaTa COJAEPKHUT JOBOIHHO PACIUIBIB-
JaToe yKa3zaHWe Ha JIUTEILHOCTH IEPHO-
Ja HabmrofaeHUi. JlefCTBUTEIbHO, KaKOM
MIPOMEKYTOK BPEMEHU CIICyeT CUHUTATh
«IPOAOTKUTEIBHBIMY» — MECSIIbI, TOIBL,
necsatuieTrs? OH He TOJDKEH OBITh uepec-
9yp KOPOTKUM, OCKOJIBKY TOT/1a U3MEHE-
HASAMH KIUMaTa TMPUICTCS MPU3HATH U
CMEHY BPEMEH Tofia, U aHOMAJbHO Kap-
KWi (WJTM XOJIONHBIN) TOM, JaXKe eCIH
MHOTHE MPEALICCTBYIOUINE My U MOCIe-
IyIOITHE TOABl OBLTH OJMU3KH K HOpPME.
OnHako KIMMAT XapaKTepu3yeT HEKOTO-
poe cpeaHee COCTOSTHHE MPUPOIHOU cpe-
bl B TaHHOM MECTHOCTH, a 3HA4YHUT, DTO
CpeIHEeE COCTOSTHHE HE JIOJDKHO 3aMETHO
MEHSThCS 0T roja kK roay. C apyroi cro-
POHBI, UCIOJIBE30BAHUE TOCTATOYHO JIJTH-
TEJIBHOTO MPOMEKYTKA BPEMEHH (Harpu-
Mep, CTOJICTHS) TOXKE BPSJI JIU BO3MOXKHO
X0Ts1 OBl M3-32 OTCYTCTBHSI Pa3BETBIICH-
HOM CETH CTaHUUW, NPOW3BOAMUBIINX IO
BCEMY MUPY Ka)KI0JTHEBHBIC H3MEPEHUS B
TeUeHUEe Takoro cpoka. CiemoBarenpHO,
ONTHUMAJIBHBIH BBIOOpP — TIE-TO ITOcepe-
JIMHE.

CornacHo pekoMmeHnauun Bceemup-
HOM METEOpOJIOTHYECKON OpraHu3aluu
(BMO), onTiMabHBIM TTOJIaraeTcs epu-
0J1 MPOJOJDKUTEIBHOCTRIO 30 JeT, a co-

BPEMEHHBIM COCTOSIHHEM KJIMMaTa CuuTa-
eTCsl €ro cpemHee coctosiHue 3a 1961—
1990 roner. HecomHeHHO, BEIOODP TIpOMe-
KYTKa BPEMEHH HeceT B ceOe DIIEMEHT
[POU3BOJIA, HO noyeMy uMeHHo 30 ner?
Haunnast ¢ MexayHapogHoro reodusu-
YEeCKOTI'0 roJia, MpOBOAUBIIETOCS MO 3TH-
noii OOH B 1957 romy, MupoBoe coo0-
LIECTBO MPEANPUHUMAIIO YCIICUIHbIE LIa-
I'H TI0 CO3/JTaHUIO M PA3BUTHIO BCEMHUPHOM
CHCTEMbI KOHTPOJIS 32 OKPY KaIoLIel cpe-
JIOM, BKJIKOYABLIEH peryJsipHbIi MOHUTO-
PHHT METEOPOJIOTHYECKUX IEMEHTOB —
TEeMIIepaTypsl BO3lyXa, aTMOC(HEpPHOro
JaBJICHUS, CKOPOCTH M HAIIPABJICHUS BET-
pa, KoJIM4yecTBa 0OCAAKOB U T. 1. Takum 00-
pa3oM, K MOMEHTY IPHUHSTHUS BbIIIEYKa-
3aHHOU pekomeHaaunu BMO yixe cyriecT-
BOBaJI  JIOCTaTOYHO  TONHBIM  OaHK
METEOPOJIOTHUECKUX JIaHHBIX, OXBAaThI-
BaBIIMU MPUOIM3UTEIHLHO TPUALATHIICT-
HUH NepuoJ U3MEPEHU.

C HacTyIUIEHMEM KOMIIbIOTEPHOI
9PbI M HAJTAKUBAHUEM Kaue€CTBEHHOT'O MO-
HUTOPHUHTA, B OCOOCHHOCTH C TpHWBJeUe-
HUEM CIIyTHHKOBBIX CHUCTEM, OOBEM JaH-
HBIX U3MEPEHUH CTall yBEIMYNBATHCS 10~
4TH JJaBUHOOOpasHo. Crnenuduka padoTb
¢ 6opmMMu 00beMaMu HH(pOpManuy (a B
KJIMMAaTOJIOTMH CUTYalnsi UIMEHHO TaKOBa)
TpeOyeT mpuMeHeHHs, KaKk MpaBujo, cTa-
TUCTUYECKUX METOZOB 151 UX 00pabOTKH.
[TosTOMY HeNMIIHE YIOMSIHYTH, YTO, T'O-
BOpsl O CPEAHUX BEIWYMHAX, 34ECh U Ja-
Jiee MBI UMEEM B BTy 3HAYCHHUS BEJTMUYHH,
BBIYUCIICHHBIE B COOTBETCTBHMHU C IPaBH-
JaMu U TpeOOBaHHSAMH MaTeMaTHYECKOH
CTaTUCTHUKU.

Knumar kaxxnoi Teppuropun ompe-
JemsieTcs], PEXkK/Ie BCEro, CPpeIHEeH BBICO-
toit CoJIHIIa THEM HaJ TOPU30HTOM: Ha
ceBepe OHO HMXKeE, Ha Iore — BbIIE (Ha
9TO 0OpaTwiii BHUMaHue emie B J[peBHel
I'pennn, u camo cI0BO KauMam IPOUCXO-
JIUT OT TPEYECKOro klima — HAKJIOH
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O kauMame no cyujecmsy u 8cepbe3’

Comuma (BCD, 3-¢ m3x., T. 12, c. 305))L.
OmHaKo KIUMAaT TaKkKe 3aBUCUT U OT CO-
CTOSIHUS HAIIeW PUPOTHON CpeJIbl, OObIY-
HO MMEHYEMOH KIMMAaTU4YECKON CcHCTe-
MOH 3eMJIu.

Knumatuueckass cuctema — He
TOJIbKO aTMocdepa, Te, Kak MHOTHE CUH-
TalOT, BECh KIIUMAT U «coaepkutcs». Her,
OHa BKJIFOYaEeT B cebdst u ruapocdepy (Bce
OKeaHbl, MOpsI, 03epa, PeKH), U Kproche-
py (TTOBEpXHOCTH CYIIIH, CHET, MOPCKOH H
TOPHBII JIe]I, a TAKIKE JIe]I, COAEp KaIUICS
B MaTEPUKOBBIX IUTaxX ['pennanauu, AH-
TapKTHUJIbI ¥ TOJSPHBIX OCTPOBOB), U, Ha-
KOHeIl, 6uochepy, 0OBESTUHSIONIYIO BCE
BUJIBI KHUBOTO. Bee aTu cocrapmsiomiue
KJIMMAaTUYECKON CUCTEMbl HAXOMSTCS B
TECHO#1 CBA3M JIPYT C APYroM? U 0OMEHH-
BAIOTCS YHEPTHE W Maccoi (Kiacchyec-
KHM MPUMEPOM TaKOTO OOMEHAa CITYKHT
KPyTOBOPOT BOABI B mpupoie). CocTaBiis-
IOLLKE KIIMMAaTUYECKON CUCTEMBI CYIIECT-
BEHHO Pa3IIMYAIOTCS 10 MACcCE U TEIII0EM-
koctu. Tak, Maccel aTtmocepsl, CIOs
rpyHTa ToiamuHONi 10 M 1 TOBEPXHOCTHO-
ro cJios okeaHa ToiuHou 240 M Haxo-
natcst B mponopiuu 1 : 5 @ 15, a ux cym-
MapHbIe TEIUIOEMKOCTH (TeryioBas HHEp-
1ust) cootHocstea kak 1 : 11 : 70. Oxeansl,
MOpsSi ¥ MaTEpUKOBBIE JIBJIBI 00pa3yroT
MEJICHHO MEHSIOIIUECS COCTABIISIONINE
KITMMaTHYECKOW CHUCTEeMBI, a atMocdepa,
MTOBEPXHOCTH CYIIIH U MOPCKHUE JIBIBI C OT-
HOCHUTEJIBHO MaJIO Maccoi U HU3KOU TeTl-
JIOEMKOCTBIO HaXOJATCS B Psiiy OBICTPO
MEHSIOIIMXCS COCTABJISIFOIINX CUCTEMBI.

B xnumatuueckoil cucteme 3emid
CYILIECTBYIOT JIB€ OCHOBHBIE NEPHUOINY-

HOCTH: CyTOYHas (BpamieHue 3eMiu Bo-
KpyT CBOE€il ocH) M Ce30HHas (BpalleHue
3emiu Bokpyr ConHLA), ¥ 3TH IEPHOANY-
HOCTH (POPMHPYIOT PacIpeeCHus OcC-
HOBHBIX KJIMMAaTHYECKUX XapaKTEPHUCTHK
B MPOCTPAHCTBE U BO BpeMeHU. J{iist ymo-
pSIOYEHHS U CHCTEMAaTH3alMU 3TUX Xa-
PaKTepUCTUK UX YacTO YCPEIHSIOT II0
OJHOPOAHBIM DPErHOHAM M HHTEpBaJIaM
BpEMEHH, OOBIYHO CBS3aHHBIM JHOO C
YKa3aHHBIMHU NIEPUOIUYHOCTSIMHU (CpeIHe-
CYTOYHBIE, CPEIHETOJOBBIC 3HAUCHHS),
00 C YacTSIMHU dTHX TIEPHOJIOB (CPEIHIE
4acoBbl€, CPETHEMECSYHBIE U CpeIHece-
30HHBIE 3HaueHUs). Cpeau MepedncicH-
HBIX 0CO00 BBIICIIMM MECSIYHOE OCpeHE-
HHUE KaK B HEKOTOPOM CMBICIIE €CTECTBEH-
HOE: aHaNW3 TMEPHOANYHOCTH (DIyKTya-
WA TeMIiepaTtypbl HIDKHEH aTMocgepsl
MoKasall, 9TO0 MX JOBOJBHO YETKO MOYKHO
pas3ienuTh Ha QIYKTyaluu ¢ IepuoaMu
MeHbLIE Mecsua (CHHONTUYECKUE) |
6oxpmie mecsna (1o moayrona) (MonwuH,
1982). O1oT (hakT «y3aKOHHBAET» IIHPO-
KO pacrlpoCTpaHCHHOE MECSYHOE OCpej-
HEHHE IIOYTH BCEX METEOPOJIOTHUECKUX U
KIMMATHYECKUX BEJTMYMH B MyOIUKAIHAX
U apXUBax AAHHBIX U3MEPEHHH.
Ou3MUECKUX BEJINYHH, XapaKTepu-
3YIOIIMX TEKYILIEe COCTOSHHE KIMMaTH-
YEeCKOH CHCTEeMBbI, HAaCUHUTBIBACTCS He-
CKOJIBKO JI€CSITKOB. JIMIIb HEMHOTHE W3
HUX — TeMmIepaTrypa Bo3ayxa (a B Ky-
[JIBHBIN CE30H U BOABI B OJIMDKAMILIEM BO-
Jl0eMe), CKOPOCTh BETPpa U MHTEHCHBHOCTh
0CaJIKOB — TIPE/CTABIIIOT IOBCEIHEB-
HBIH MHTEpEC JUIsi 0OBIYHOTO 30POBOTO
yenoBeka. Ho miis crienuanucTos, U CH-

! Kpatkuii cImcok IyOIHKamyii, Tu60 IIPOLMTHPOBAHHBIX HILKE, THOO0 II03BOJIONUAX YATATETIO
03HAKOMUTDHCS C BAYKHBIMH, C HaITlel TOUKH 3pSHISI, acTieKTaMU (GOpMUPOBAHIS U I3MEHEHUIA 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 3MeHeHUH. FIMeHHO 11osToMy JIpyTast BaxkHas IpobieMa — 3aIiira IIpUpoTHOH
CpeJIbl OT aHTPOIIOT €HHOT'O BO3/ICHCTBIS — HUZKE HUTJIE TI0IPOOHO He 00Cy KIaeTest, XOTS CBSI3b MEXKTY 3a-
IPSI3HEHUEM OKPYKaIoNIeH cpe/ibl U KIIUMaToOM, KOHEUHO, CYITIECTBYET.
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BsedeHue. Ymo makoe kaumam?

HOIITHKOB, U KIMMAaTOJIOTOB, HE MEHee
BaXXHBI TOJIOKEHHE 00JacTeil HU3KOTO M
BBICOKOI'O aTMOC(hepHOro naBiieHHs, Ha-
JIMYME WM OTCYTCTBUE 00JIAYHOCTH, (Pop-
Ma M TOJILIMHA 00JaKOB, OTpa)kaTesbHast
crocoOHOCTh (aybbeo) MOBEPXHOCTH,
TeMIeparypa 1 ypoBEHb COJICHOCTH MOpP-
CKOH BOJBI U MHOTHE JIpyrMe Xapakre-
pucTtuku arMmocdepsl. Bce onM Konmuect-
BCHHO OIIMCBIBAKOT OTACJIBbHBIC DJICMCHTHI
KJIMMaTHYECKON CUCTEMBbI W/WIIN TI03BOJIS-
IOT OLCHUTHL CTCIICHb B33HMOILCI>'ICTBH}I
MEXIy HUMU. FIMEHHO Ha TaKUX OLICHKaX
CTpPOATCSl COBPEMEHHbBIE CIOXKHBIE (PH3H-
KO-MaTeMaTHYECKHE MOJIEINH, I03BOJISIO-
e MpOBOJUTH pazHOOOpa3HbIE HcCie-
JOBaHUs KiIMMaTa 3eMiM, BKIOYas U
NpPEACKa3aHusl €ro BEPOATHBIX H3MEHe-
HUM.

3n1ech Mox M3MEHEHUSIMHM KIIMMaTa
IIO/IPAa3yMEBAETCA yCTOMYMBAsL TEHJIEH-
s K ©3MEHEHHUIO KaKOH-1100 13 BhILIe-
[IPUBEJECHHBIX XapaKTEPUCTUK 3a JIU-
TEJIbHBIN MPOMEXKYTOK BpemeHu. Ha-
npuMep, IMOBBIIIEHHE CPEJIHET0I0BON
CpeaHerno0aNbHON TeMIepaTypsl IpH-
3emHOro Bo3ayxa Ha 0,74 °C c Hauana
XX Beka 0 HACTOSIIEr0 BPEMEHH /a0
OCHOBAaHHE TOBOPUTH O TJIOOAILHOM TIO-
TEIJICHUH, TIOBJIEKILIEM IOIYTHO H3MEHE-

HUS U JAPYyTUX KIMMATHYECKUX XapakKTe-
puctuk. O IPOUCXOIANINX B TO K€ BpeMs
OTHOCHTEIHHO KPAaTKOBPEMEHHBIX H3Me-
HEHUsX OyJIeM TOBOPUTH KakK O KoJicOaHu-
sx knuMata. K 3Tol KaTeropum MOXKHO
OTHECTH U CC30HHBLIC M3MCHCHUSA KIIMMa-
THYECKUX XapaKTEPUCTHUK, M TPOUCXOIS-
LIYIO pa3 B ABa-TpH roja (KBa3uABYXJIET-
HIOI0) CMEHY HaIlpaBIIeHUs MTEpEeHOCca BO3-
Jlyxa B 9KBaTOpHUaIbHOU cTpaTocdepe (Ha
BBICOTaX 15—50 kM) ¢ 3amaga Ha BOCTOK U
00paTHO, ¥ MIEPUOJIUYCCKYIO TIEPECTPOii-
Ky TeMIepaTypbl TOBEPXHOCTH OKeaHa W
LUPKYJSIUN  HIKHEW Tporocdepsl (Ha
BBICOTAaX N0 15—17 kM) B TpOmHYECKOU
3oHe Tuxoro u Muauiickoro okeaHoB (sB-
nenne Dnb-HuHbo). BiusHaue Ha Texymee
COCTOSIHME KJIMMaTa MOTYT OKa3bIBaTh H
HEKOTOPLIC HEIICPUOIUYCCKUEC SABJICHUA
MIPUPOJIBI, B YACTHOCTH KPYITHBIE W3BEP-
JKCHHUSI BYJIKAHOB, COIPOBOKIAIOIINECS
3a0pOCOM 3HAYHMTEIHHONH MAaCChl Ta30B H
a’po3oJicii (rerua) B crpatochepy. Kak
MMOKA3bIBAIOT PE3yJIbTaThl H3MEpPEHUH,
MMPOAOLKUTCIIBHOCTD UX BO3II€I7[CTBH$I CO-
CTaBJIAET OT OJTHOTO TOAA JI0 TPEX JIET.

HanpammBaercst BoIpoc: 4To, Kak u
B KaKoW Mepe CKa3bIBaeTCs Ha KIMMaTe
3emun? OTBET HA HETO COACPIKUTCS B ClIe-
IYFOTIIEM pazJiere.



GAKTOPbI M NPOLECCHI, POPMUPYHOLLUME K/IUMAT

Kax yxe 3HaeT uutarenb, KIMMaT MECT-
HOCTH TIPSIMO 3aBHUCHT OT TOTO, CKOJBKO
COJIHEYHON »HHEeprud («COIHEYHBIX JIy-
4eil») TOCTUTaeT 3eMHOM MOBEpXHOCTU. B
COOTBETCTBHH C 3aKOHAMH (DUIUKHU 3eMJIs
KaK «Cepoe» TeJO IOTJOaeT DHEPTUI0
U U3JIy4aeT €€, U 9TU MPOLECCHl ONpee-
JSAI0T TeMIepaTypy HOJCTHUJIAIOIIEN Io-
BEPXHOCTH, a TaKKe 3eMHOH aTMOC(epbl.
HamomuamM, 9To moriomaeT 3emMilsd Co-
JTHEYHOE, YacTO UMEHYEMOE KOPOTKOBOJI-
HOBBIM, N3ITy4€HHE C JUIMHOW BOJHBI A, HE
npepsimarommeii 4 MM (1 Mmkm= 100 m), a
M3JTyyaeT Ha OOJBIIMX JITMHAX BOIH. B
CpPEIIHEM Ha KAXK/bIM KBAJpaTHBIA METp
MIPUXOUTCS TTIOTOK COJIHEYHON SHEPTHH,
paBHbIil 1370 BT — 3Ty BelMuuHy Ha3bl-
BaIOT COJHEYHOM moctosiHHOW. Ecim ke
MBICJICHHO TMOCTPOUTH C]epy, MpOoXojs-
IIYIO 110 BEpXHEH rpanuiie atMmochepsl, TO
Ha 1 M2 ee moBepxHOCTH OyZIET MOMAIATh
npubnusutensHo 342 BT conmHeuHOH
snepruu. [Ipumepno 31 % storo nmoroka
orpaxkaercsi arMoc(epoil M MoJCTHIIa0-
IIe# TOBEPXHOCTHIO, U JIUIIH OKOJIO ITOJIO-
BUHEI (B cpesiHeM TipuMepHo 170 Br/m—2,
MEHBIIIE Y TOJIF0COB, OOJIbILE B TPOITHKAX )
JIOCTUTAET TIOBEPXHOCTH 3E€MJI | TIOTJIO-
maercs et (ocrampHbeie 19 % mormomra-
I0TCsl B atMoc(epe, TIIaBHBIM 00pas3oM,
o0nakamu).

B cBorwo ouepenp, 3eMHas MOBEpX-
HOCTh HCITyCKaeT B aTMocdepy IJIHHHO-
BOJIHOBOE (TeruioBoe) wm3nyueHue. Ecmu
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OBl BCE ATO TEILUIOBOE M3JIydeHHe Oecrpe-
MATCTBEHHO TMOKHUAaio armocdepy, TO
CPEIHEro/IoBasi CpeaHerjIo0aibHas TEM-
reparypa Bo3yxa y MOBEpXHOCTH 3eMIIH
Obuta Obl paBHa —19 °C, onHako B Jeii-
CTBUTEJIBHOCTH OHa cocrtasiser 14 °C!
Komdoprayto nodasky B 33 °C obecrne-
YUBACT HAM CIHOCOOHOCTH aTMocQepsl,
TOYHEE, HEKOTOPHIX €€ Ta30B M 00JaKOoB
3aJIepP)KUBATh M TOIJIONIATh YXOJIAIIYIO
JUTMHHOBOJIHOBYIO pajdaiiuio (MapHUKO-
BbIif 3¢dekT). B cBete ckazanHoro obpa-
THM 0c000¢ BHUMAaHHWE Ha IBOSKYIO POJIb
00JI1aKOB B PaIUAIIHOHHOM PEKHUME CUCTE-
MBI 3emiiss—arMocdepa: ¢ OIHOH CTOpo-
HbI, OHM COKPAIAIOT MPUTOK COJHEUHOU
paauanuu, oTpaxkas ee, ¢ Ipyro, omiaro-
Japs TIOTJIOIIEHUI0 MMM COJHEYHOTO W,
0COOCHHO, JUTHHHOBOJIHOBOT'O U3JTYYCHHUS,
MIPOWCXOJNUT CTOJIh CYIISCTBEHHBIH Ha-
rpeB atmocdepsl. [Ipeobdnaganue ogHOrO
M3 3THUX TPOILECCOB ompeaessiercst hop-
MOM 00JIAKOB, UX MIOTHOCTHIO U BBLICOTOU
PaCIOIOKECHUSI.

HecnoxHo cooOpa3uth, 4To B Cpej-
HEM 3a I'0J{ KOJMYECTBO IHEPIUH, IMOJY-
YEHHOW U OTHAHHON CHUCTEMOH 3eMiId—
aTMocgepa, IPUMEPHO OJMHAKOBO, BEJIb B
IIPOTUBHOM CITydae CPeIHET0/I0Basi Cpe/l-
Herio0anbHas TeMmIepaTypa BO3JIyXa Y
MTOJICTUIIAIONIEH TTOBEPXHOCTH UMela ObI
COXPAHSIIONIYIOCS] THICSYEICTUSIMUA TCH-
JIEHIIMIO 1100 K MOBBIIIEHUIO, JIM0O K I10-
Hmwkennro. OqHako ¢ HayalloM XX Beka
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MpUOOPHI CTaIM (PUKCHUPOBATH YCTOWYH-
BOC TOBBIIICHUE CPEIHEH TeMIEpaTyphl
OT JIECSITUIICTHS K JIECATHIIETHIO. ..

Kaxue >xe mpuanHBI CIIOCOOHBI BBI-
3BaTh HAPYIICHUE CIIOKUBIIIETOCS BEKAMH
Oananca? Bo-niepBbIX, uzmenenue nomoxa
conneyno2o uznyuenus. CIICAUTD 32 TAKHUM
M3MEHEHHEM Ha BepXHEH IpaHuIle aTMO-
cepbl 0UeHb TPYIHO. DTO CTAJIO BOZMOXK-
HBIM TOJIbKO B mociuenuue 20—30 net ¢
MOSIBIICHUEM MCKYCCTBEHHBIX CITyTHHKOB
3emu, KOTOpBIE 3adUKCHPOBATH JIHIIH
HE3HAYMTEIIbHBIC KOJICOAHUSI COJHEUHOM
HOCTOSIHHOM B X0ox¢€ 1 1-JeTHero 1uKIia co-
JIHEYHOM AaKTHUBHOCTH C aMIUIUTYA0U
0,1 %. KocBemHble JaHHbBIE YKa3bIBAIOT HA
3HAYUTEILHO OOJIBIIIHE €€ U3MEHEHUS (JIe-
caTeie monwm mporenta) B X VII Beke.

Bo-Bropeix, k HapymieHnto OanaHca
MOJKET TIPUBECTH U3MeHeHUe albbedo —
COOTHOLIEHMSI MEXKAY OTPaKEHHOU U ITPU-
XOZsIe coaHeuHol paguanueid. Kak us-
BECTHO, Y€M CBETJIE€ IMOBEPXHOCTh, TEM
JydIlle OHa OTpaKaeT MAJAloIIUi Ha Hee
cBeT. M3menenus anp0e10 Mo ICTHIAoNEN
MTOBEPXHOCTH TIPOUCXOMASAT TIOCTOSIHHO U B
OCHOBHOM B pPe3yJIbTaTe BMEIIATEIHCTBA
YeJI0BEKa: BHIPYOKH JIECOB, PACHaIllKy 3¢-
MeJTb, CO3/IaHVSI BOJIOXPAHILUTHII | T. T1., HO
MMEIOT OHU JIOKAJIbHBIA WJIM, B KpalHEeM
cilydae, perHoHalbHbIN MaciiTad. Beico-
Kasi H©3MEHYUBOCTh OOJIAYHOCTH B KaXJIOH
KOHKPETHOH MECTHOCTH CEPhE3HO OCIIOXK-
HSCT BBIYHCIICHUE aib0emno  O0O0JIaKoB.
OHaKo aHaIN3 CITy THUKOBBIX TAHHBIX TO-
Ka3bIBaeT, 4TO B CPEIHEM I10 BCEMY 3€MHO-
My IIapy ¥ KOJMYECTBO OOJIAKOB, U UX pa-
JMAIIMOHHBIE CBOMCTBA MEHSIOTCS MaJlo.
CrnenoBarelbHO, U3MEHEHHSI ab0eI0 MO-
TYT HEMHOTO HWCKa3uTh MPUBBIYHOE pac-
TIpeNIeICHne TMPUTOKA COTHEYHOU pajua-
[IUH B PA3JIMYHBIX T'eOrpapuIeckux 30Hax,
HO HE OTpassTcs Ha OOIIeM KOJIHYECTBE
COJIHEYHOM SHEPrUH, OTJIONIAEMOM CHCTe-
Moii 3emiis—armocdepa.

Hakonen, B-TpeTbux, NpUUNHON Ha-
pyueHust 6amaHca MOXET CTaTh uU3MeHe-
HUe nomoxa yxooswetl OAUHHOBOIHOBOU
paouayuu. B yCIOBHUSIX yIIOMSHYTOTO OT-
HOCHUTEIBHOTO ITOCTOSHCTBA KOJIMYECTBA
00JIaKOB B TJI00aIbHOM MaciiTabe OCHOB-
HOM BKJIaJ] B U3MEHEHHE MIOTOKA TEILIIOBO-
IO M3IIy9eHUS BHOCST TOTJIOMIAIOININE H
M3ITyYalofe ero MapHUKOBBIE Ta3bl. Mx
repeyeHb XOpOoIlo N3BECTEH, OH BKIIIOYa-
eT BogsaHoil map H>O, nByokucs yriepozna
(yrnekucnsiii raz) CO,, meran CHy, 3a-
kuch aszora N»O, o30on O3 u psajg apyrux
ra3oB (puc. 1).

BoasiHoil map mo mpaBy cuuTaercs
TJIAaBHBIM MTAPHUKOBBIM I'a30M, TOCKOJIbKY
[OTJIOUIAET JJTMHHOBOJIHOBYIO PaUalfio
[IOYTH Ha BCEX YaCTOTaX WH(PAKPACHOTO
m3mydeHus (A > 0,7 MKM) U J1enaer 3To
MHOTO HHTEHCUBHEE MMPOUNX MTAPHIUKOBBIX
ra3oB. JIumb B «OKHE MPO3PAuHOCTI
(8 MKkM < A < 13 MKM) MOTJIOIIEHUE BOJISI-

Tennoeas
paduaiis

I

Conneunas
paduayus

KM l

Tparonaysa

0, (200—290 1) (a0xd) A
25 pessssasasissenass 2| AN g
Co, =
0, - 9
(500-700 nm) 0, (9,6 1 14 mm) ¥
12 pommemmnnnnea S Tpononay3a
(12 km) A

H,0

Obnaka

edadoouod |

Tennoeas
paduayus
Y@OP (300-340 um) I

Puc. 1. Cxema cTpoeHus u coctaBa arMoc(ephbl.
KpuBas — BepTHKAIBHBIH TPOGHIH TEMIIEPATY-
PBI CTaHIAPTHO# aTMOC(EphI (CPETHUX IITHPOT).
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HBIM TapOM MUHHMMAJIbHO. B cBA3M ¢ 3THM
TJIaBHBIM KPUTEPUEM 3HAYMMOCTH BCSAKO-
ro JPYroro NMapHUKOBOTO Trasa SBJsETCA
ero crnocobHocTh 3()(HEKTUBHO TOIIIO-
maTh HHPPAKPACHOE H3JIyUYCHHE BHYTPH
«OKHa IMPO3PaYHOCTH» WM BOIHU3H €ro
rpanull. B Takoil mepapxuu yrieKHUCIIbIA
ra3 3aHUMaeT Oe30rOBOPOYHOE BTOPOE
MecTO. ETo rimaBHas mosoca MorjaoneHHs
MPUXOJIUTCS Ha JUIMHY BOJHBI 15 MKM.
WHTEepecHo, 4TO Ha ATOM ke JJINHE BOJIHBI
HaXOAWUTCS U MAaKCUMyM HHTEHCHBHOCTH
M3JIy4eHUs 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-
KUMO MAaJIbIi BKJIAJ B HAPHUKOBBIA 3()-
¢dexr BHOcAT Meran CHy, 3akuch aszora
N, 0, 0301 O3 1 Gosbliast rpymmna rajgoreH-
yIIIeBO0poioB  ((hpEOHOB, TAIOHOB W
1p.). [locnennue nosiBuinch B atMocdepe
B cepenuHe XX BeKa B Pe3yJbTaTe UX HH-
TEHCHUBHOT'O ITPOM3BOICTBA U HCIIOJIH30Ba-
HUSL B XOJIOJWIbHBIX YCTAaHOBKAX, KOHAU-
LHOHEpaXx, a’3pO30JIbHBIX PACIbUIUTEIIX,
IIpU TPOM3BOJACTBE ATIOMHUHUS, IOXKa-
porymenuu u np. CeroaHs copepkanue
rajloreHyIJIeBOI0POIOB B BO3/LyXE CpPaB-
HHUTEJIBHO HEBEIMKO, M, OoJiee TOTO, HX
npuMeHeHue HaumHas ¢ 1990-x romos
pernameHTupyercss MoHpeanbcKUM Ipo-
TokooM. OIHAaKO B CHIIy XHMHYECKOH
MACCUBHOCTH T'aJIOTCHYTJIEBOJIOPOIOB 3a-
OpomenHsle paHee B arMmocdepy OHH
OCTaHyTCs TaM €Ille Ha FOJIbl U JIeCATHIIe-
tusi. CyMMapHbIi BKJIaJ Tal0Te€HYIJICBO-
JOPOAOB B MAPHUKOBBIN 3 dekT oTHOCH-
TEJIbHO HEBEJIMK — OH COM3MEPHUM C BKJIa-
JoM N»O ¥ 030Ha, HO 3aMETHO YCTYIIAeT
BKJIaJly METaHa.

Ha puc. 2 nmpuBeneHsl pe3yiabTaThl
usmepenuii konnentpauuun CO,, CHy u
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Puc. 2. Msmenenwe KoHueHTpamum (MJH |,
Mipx ') yriaekucioro raza CO, (a), merana CH,
(0) n 3akucu azora N,O (8) B HIKHEH aTMOc]e-
pe 3a nocineauue 10 ThicsY JeT (cresa) U HAYH-
Has ¢ 1750 rona (na epeskax), a Taxoke 00yciIoB-
JIHHOE PTUMH Ta3aMH PaJualliOHHOE BO3EH-
crue (Br/M?) (cnpasa).
Pesynsraram mamepenus B arMocdepe COOTBETCTBYET
KpacHasd KpuBasd, JPpYTUMU LBETAMHU TMOKa3aHbI pe3yJib-
TaTbI HSMepeHI/Iﬁ B JICAOBBIX H JOHHBIX OTJIOXKCHHAX.
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N>O B HuKHel aTMoc(epe 3a HECKOIBKO
nocnennnx crojernid. C cepenuanl XX
BEKa OCYILECTBISIOTCS MX MPSIMbIE H3ME-
peHusi, a 3HAYeHWsI KOHIICHTpaIui 3a
NpEAbIAYIINE TOABI U UX «BO3PACT» H3Me-
PEHBI B IMy3bIpbKax BO3JlyXa, HAXOSIIUX-
cs1 B Ipo0ax Jibj1a, U3BJICYCHHBIX C PA3HBIX
[IyOUH JIEAHUKOBBIX IIUTOB AHTAPKTUIbI
u ['pernanguy. AHaJIOTUUHBIE CBEACHUS
[OJIy4aloT B PE3yJIbTaTe€ aHaIN3a PaKo-
BUH, COJCPKAIIMXCS B JIOHHBIX OTJIOXKE-
HUSIX HEKOTOpbIX pailoHOB MupoBoro
okeaHa. /{715t Bcex MapHUKOBBIX T'a30B Xa-
PaKTEPHO PE3KOE YCKOPEHHE POCTa HX
KOHILICHTPAIMK C HAYaJIoOM IPOMBIIIJICH-
HOW 3pBI, 0COOEHHO BO BTOPOH IMTOJIOBHHE
XX Bexa.

B nocnennue necsirunerust oqHOBpe-
MEHHO C YBEJIMYEHHEM 3arpsA3HEeHUs BO3-
JIyXa BCJEICTBHE BBIOPOCOB aBTOTPaH-
CIOPTA M CXKUI'AHUS KCKOIIAEMOT0 TOILIH-
Ba BO3pacTaeT TaKkke W COJep)KaHHe
030Ha B Tpomocdepe (HHKHEM CIIOE at-
Mocdepsl 10 ypoBHs 10—16 kM) B 1Ipo-
MBIIIICHHBIX pernoHax CeBepHOro moiy-
nrapus. Ero nomnst B o0mem conepxanuu
030Ha B aTMmocdepe HE NPEBOCXOIUT
10—15 %, HO MMOJI0CA TTOTJIOMICHUSI 030HA
MIPUXOIUTCS Ha CEPEINHY «OKHA ITPO3pay-
Hoct» (A = 9,6 MKM), U MOTOMY €ro
BKJIaJ] B OOIIUN pajranuoHHbIN 3P dekT
3HAYUTEIICH.

3amMeTHOE BJIMSHUEC HA pagHaIliOH-
HBIH PEeXHUM aTMOc(epbl OKa3bIBalOT HE
TOJILKO 00JIaKa, COCTOSIIME W3 >KUAKHX
Karellb W JICJSIHBIX KPHUCTAUIOB, HO W
TBEpJbIE, KUIKUE U OOBOJHEHHBIC YaCTH-
(bl MUHEPAJIBLHON NBUIM, MOPCKHUX COJIEH,
CakH, OPraHUYECKUX COCIMHEHUH U TIp.
OTH 4acTHUIIBI MOTYT pacceuBaTh M MOTJI0-

marth (HOTOHBI KOPOTKOBOJIHOBOH M JUIWH-
HOBOJIHOBOM pajuanuu. [Ipu 3ToM 1noTok
W3TYYeHUs] OciadisieTcs, 1 MOKeT oOpa-
30BaThCsl CIIOM BO3IyXa, Pa3orpeThIH,
HampuMep,  OOJBIIUM  KOJMYECTBOM
HAXOJISIINXCS B HEM Ca)KEBBIX YACTHII.

O mnapHuKOBOM 3(QeKTe MNUIIyT
MHOTO, HO 4acTO €r0 CMBICT UCKa)KaeTCsl.
CyTh ero — B NOTJIONIEHNHU aTMochepoit
JUIMHHOBOJIHOBOW paJinallly, UCITyCKae-
MOH Harpetoil noacTUIAOUIECH MOBEPX-
HOocThIO. [lormomieHHass MapHUKOBBIM
ra3oM SHEprust JUIMHHOBOJHOBOTO H3IIY-
YEeHUS IPUBOIUT K OBBIILIEHUIO TEMIIEpa-
TYypHl BO3/yXa, CONEPKAIIero MapHUKO-
BBbII ra3. YBEIMUEHHOE COJIepKaHUE map-
HUKOBOTO Tra3a MW OTO TOBBILICHUE
TEMIEpPaTyphl BBI3BIBAIOT BO3pacTaHUE
[OTOKA JITHHHOBOJIHOBOTO  HW3JTyYCHHS
BHU3, K MOJCTWJIAIONICH OBEPXHOCTH, U
BBEPX, K BEpXHEH rpaHule aTMOC)EpHl.
[Ipu HarpeBaHUM BO3TyXa €T0 BIAKHOCTh
BO3pAcTaceT, a BOJSHOM map — camblid
CUJIbHBIM NapHUKOBBIN ra3. Ilornomenue
VM JJTMHHOBOJIHOBOTO M3JIyYEHUS TIPHUBO-
JIT K PE3KOMY MOBBINICHHIO TEMIIEPATY-
pel Bo3myxa. Tak HECKOJBKO IOJOKH-
TEIBHBIX 0OpaTHBIX CBs3eii! MHOrokpar-
HO YCWJIHMBAIOT ITaPHUKOBEIH A(DPeKT u
JIEJIAl0T €r0 CaMbIM 3HAYUTEIbHBIM Cpean
BCEX JPYIHX AHTPOIOI'CHHBIX KIMMAaTO-
(hopmupyronmx GpakTopos.

YnoMsiHEM Takxke O JPyroM TaKoM
(akTope — BIMSIHUHN aTMOC(HEPHBIX a3pO-
30J1eii. 3HAYUTEIbHAsI WX YacTh COCTOWT
13 9aCTHII, comepkamux cepy. OHu oopa-
3yI0TCSI OOBIYHO BO BJIaXKHOH aTtMocdepe
13 ra30B, NIPUCYTCTBYIOIIMX B BBIOpOCcax
JNIEKTPOCTAHIINI H METaJLUTyprHYeCKUX
3aBOJIOB, CXKHMTAIOIINX MCKOMAaeMoe TOI-

1 351ech 01 HONMOKUTENLHON 0GPATHON CBA3BIO TIOHUMAETCS CUTY AITHS, KOT/Ia TIPOSIBIIEHHE O/IHOTO
KIMMaToGOPMUPYIOIIEro GakTopa BeJIeT K aKTUBH3AIMH JPYTUX GaKTOPOB U UX COBMECTHOE BO3/ICHCTBHE
OKaspIBaeTCs B pesyibTaTe Gojlee CHIIBHBIM, YeM BO3/leHCTBHE, 00YCIOBICHHOE O/THUM IIEPBOHAYATBLHBIM
daxTopom. OrpuriatenbHas o0paTHas CBSI3b, HAIIPOTUB, BEIPAKAETCS B TOM, UTO aKTUBHU3AIHS JIPYTUX dax-

TOPOB ocJabIsIeT BIUSHUE IIEPBOHAYATILHOT'O Q)aKTopa.
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JUBO — yroib, HedTh, Ma3yT. 3a He-
CKOITBKO JIHEW WM HEJeNb 3TH adpO30Ju
MIPOHUKAIOT B 00JIa4YHbIC YACTHIIbI ¥ BbITIa-
JAr0T Ha 3eMITIO C OCaJKaMu. 3a 3TO BpeMsl
OHU HE YCIICBAIOT JAJIEKO YJAIUTHCS OT
CBOMX HMCTOYHUKOB, PAaCIOJIOKEHHBIX B
MPOMBIIIUICHHBIX U HACEJICHHBIX PErHo-
HaX B OCHOBHOM B YMEPEHHBIX M BBICOKHX
nmpotax CeepHoro mnonymapus. Jpy-
TYIO 4acTh a’po30Jiel COCTaBIISIOT MUHE-
paJIbHBIE YACTHIIBI U YaCTHIIBI MOPCKOM
coJu, Tonajarime B armochepy ¢ mo-
BEPXHOCTH CYIIM W OKeaHa. A3p0o30JH
(KpoMe caku) pacceuBarOT U OCIAOJSIOT
noroku manydenus CoJHIA M TAaKUM 00-
pasoM TPOU3BOJAT «AHTHIIAPHUKOBBIID
3(pekr — BTOpPOH MO 3HAYUMOCTU B
CIHCKEe KIMMATOGOPMHUPYIOMUX — TJI0-
OaNBHBIX (PaKTOPOB.

JJisi KOMYECTBEHHBIX OLICHOK 3Ha-
YUMOCTH Pa3HBIX KJIMMaTO(hOpMHUPYIO-
X (GakTopoB BBOJAT CIICIUATBHYIO Xa-
PaKTEPUCTUKY — paouayuorHoe 8030eli-
cmeue  (Qopcune).  PanuanmoHHBIM
BO3/ICHCTBHEM HA3bIBAIOT COBOKYITHOE U3-
MEHEHHE TIOTOKOB KOPOTKOBOJIHOBOH M
JUIMHHOBOJIHOBOM pajauanuu (ux pas-
HOCTB) 32 pacCMaTPUBaEMbIii IIEPUO/T Bpe-
MEHH Ha HEKOTOPOM YpOBHE aTMocde-
pBbl — OOBIYHO HA BEpXHEW IpaHUIIE TPO-
nocepsl (Tporonayse) Win Ha YCIOBHOM
BepxHel rpanuie armochepnl. [Toapod-
HEe 0 paAnanoHHOM (POPCHHTE CM. pado-
Ty Kapouss, Kucenea (2003).

PamnanmonHoe BoszneiictBue (¢hop-
CHHT) OIICHUBAET OTHOCUTEIBHYIO 3P dek-
TUBHOCTb MM PeanbHbIi BKIaa! Toro wim
WHOTO MapHUKOBOTO rasa, a3po30Jisl, Jo-
0oro mpUpPOAHOTO (PEeHOMEHA B M3MEHE-
HHUE PaJUalMOHHOIO PeXIMa aTMochepbl

3a 3aJJaHHBIN TPOMEXKYTOK BpeMeHH. Yac-
TO 3a TAaKOI MPOMEXYTOK TPUHUMAIOT WH-
TepBaJl OT Hayajga «UHIYCTPHAIbHOU
peBomtonuny  (cepenuubl X VI wnum
XIX BEKOB) 10 HACTOSIIETO0 BPEMEHH.
OTHOCHUTENBHYIO paTualinoHHy0 dhdek-
TUBHOCTH APHUKOBOTO T'a3a OMPEACIISIOT
BEITMYMHON PaUaIlMOHHOTO BO3ICHCTBUS
(dbopcuHTa) TIPH YCITIOBHOM YBEITHUYCHUH
coJiep KaHUsl ATOTO ra3a B atMocdepe Hiu
€e 4acTH Ha eJUHUIY U3MepeHHs (Hanpu-
mep, 1 kr). Hanbonpmmii peanpHBIN (a0-
COJTIIOTHBIN) BKJIAJ] B COBPEMEHHOE aHTPO-
[OTEHHOE TJI00aNbHOE MOTEIUIEHUE BHO-
CAT  YIVIEKHCIBIA  Ta3  (IpUMEpHO
55—65 %) u metan (15—20 %). B To xe
BpeMsl YIJIEKHCIIBbIN T'a3 UMEeT HauMEeHb-
IIYI0 OTHOCUTEIbHYIO0 3((EKTUBHOCTD, &
HauOOJIbIIAs MTPUXOIUTCS HA TalOTEeHYT-
JieBosiopoibl. Takoe, Ha MEPBbIN B3I,
[apaloKCalIbHOE TIOJIOKEHHE CBS3aHO C
TeM, uTo KoHIeHTpanus CO, B aTMochep-
HOM BO3JyX€ IMPEBOCXOANT KOHIEHTpa-
LMIO0 Pa3IMYHBIX TaJIOreHYyTJIEBOJ0PO/IOB
B MUJUTMOHBI U MUJLTHAPIBI Pa3.

Takum 00pa3oM, U3MEHEHHS KIIMMa-
THUYECKOW CHCTEMBI BO BPEMEHHU U B TIPO-
CTPaHCTBE MPOUCXOIAT MPH COBMECTHOM
JEHCTBUM aHTPOIIOTEHHBIX (T. €. BO3HHK-
IIUX B pE3yJbTaTe pPa3lIUYHBIX ACIEKTOB
JeSITeIbHOCTH YeJIOBEKa) M €CTECTBEHHBIX
KIMMaTO(QOPMHUPYIOLIHX (haKTOPOB.

Ha puc. 3 mpencrasieHsl rpaguku
W3MEHEHUH ¢ IIUPOTON MOTOKOB COJHEY-
HOTO W3JIy4YeHHs, MOTJIONIEHHOTO CHCTe-
Mot 3eMiss—arMocdepa, TOTOKOB THH-
HOBOJIHOBOM, TEIJIOBOM pajualuM, yXoO-
JSIIIeH B KOCMOC C BEpXHEH TIpaHHUIIbI
atMoc(hepsl, © Pa3HOCTH JTHUX TOTOKOB
W3JTYYeHUs], Ha3bIBAEMOH parallMOHHBIM

1 OrtnocurensHas 3¢ QeKTHBHOCTS MOKA3BIBAET, HAIIPUMED, BO CKOJIBKO pa3 CHIbHee (W cilabee)
BO3JIeHCTBYeT Ha paIaIOHHBIN pesKuM aTMochephbl 00na monexyia (WM [ k2) MeTaHa 10 CpaBHEHHUIO C 00-
Hotl monekynou (1 ke) yIIIEKUCIIOro Tasa. PeabHbIi BKJIa [ OIEHUBAET, BO CKOIIBKO pa3 cibHee (Wi cliabee)
BO3/IeHCTBYET Ha Pa/IMAITMOHHBIN PEKUM 6 Macca aTMOC(EPHOT0 MeTaHa 10 CPABHEHHUIO o 6cell MAccoll

aTMOoC(EpHOTo YITIEKUCIIOT0 rasa.
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Puc. 3. I3Menenus ¢ mupoToi cpenHe3oHalb-
Hoi panmanuu ColiHIA, IMOTJIOIIEHHOH cucre-
Mol 3emisi—armMocdepa (a), nHppakpacHoi pa-
JTUALINH, UCITyCKaeMOil 3Toll cucteMoii (6), u pa-
JUALMOHHOTO OasaHca (6).

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

OamancoM JTOW cucTeMBl. W3 pucyHKa
BHJTHO, YTO B 30HE mpuMepHo 40° ¢. 1. —
40° 0. 1. paMalMOHHBINA OaJlaHC B CPe/I-
HEM TIOJIOKUTENIEH, T. €. TaM TPUXO]
sHepruu oT COJIHIIA BBIIIIE, YeM €€ YXO/1 3a
CYEeT JUTMHHOBOJIHOBOT'O U3JIyUEHUs, a BHE
STOW 30HBI CPEAHETOJIOBOW paTUaIioH-
HBI OamaHc oTpumartelieH. B 3omHax
15—70° oboux mosymapuii paauanuoH-
HBII OaJlaHC MEHSIET 3HAK C ILTFOCA JISTOM
Ha MHUHYC 3WMOH, a B TIOJISIPHBIX 30HAX,
Boie 70°, OamaHc Bcerja OTpPHUIATENIb-
HBIN.

Takass HEOTHOPOJHOCTH pacrpeje-
JICHHUsI paJMalliOHHOTO OajlaHca MOpOXK-
JIaeT MEepPeHoC Teria (dHEPruu) OT TPo-

MMUKOB K TMOJ0caM (MepUIuOHATbHAS
OUPKYJIISAIASA), CIIOCOOCTBYIOIIUNA  €ro
[POCTPAHCTBEHHOMY  BBIPaBHUBAHHIO.
[lepeHoc Temia MPOU3BOAUTCS JBHKEHH-
SIMH BO3/TyXa B aTMOc(hepe 1 BOJIbI B OKea-
HaX, TTIAaBHBIM 00pa3oM B ATJIaHTHYECKOM
u Tuxom. [Ipu 5TOM BKJIa161 aTMOC(EPHI U
OKEaHOB B MEPEHOC MPUMEPHO OJIMHAKO-
Bbl. OTHOBPEMEHHO Ha ABMKYIIIMECS Mac-
CBl BO3JyXa U BOJBI AckcTBYyeT cuia Ko-
puonuca, OOYCIOBJIEHHAs BpalleHHEM
3emin, KOTOpask HANpaBJseT 3TH MAacCh
BJIOJIb KPYTOB HIMPOTHI, 00pa3yst 30HAIIb-
HBIE MOTOKH (30HAIBHYIO LHUPKYJIISILIHUIO)
BO3/IyXa C 3arajia Ha BOCTOK B Tporocde-
pe BHE TPOITUKOB.

KoneuHo xe, nepeHoc Bo3yxa B ar-
Mocdepe MPOUCXOJUT HE TOJIBKO BHOIb
napajuienel u mepuauaHoB. B HuxHel
YaCTH TPOIMWYICCKOW Tpormocdepsl (0
ypoBHA 8—12 KM) CylecTByeT cucrtema
[1accaToOB — TOCTOSHHBIX BETPOB (MX Ha-
3BaHWE Ha aHTIUHCKOM (trade winds —
«TOPTOBBIE» BETPHI) TOBOPUT CaMoO 3a ce-
0s1), IyIOIIUX C CEBEPO-BOCTOKA Ha FOI'0-3a-
na1 B CeBepHOM MOMYIIAPHH U C FOTO-BOC-
TOKa Ha ceBepo-zamaa B HOxuoMm. [leit-
CTBYIOILIUE TAKXE B TPOIMYECKOH 30HE
MYCCOHBI OCOOCHHO pa3BUTHI HaJ FOXHOI
Aswueii. OHI TIPEACTaBISIOT CO00H yCTOM-
YHMBbIE CE30HHBIC BETPBI, MEHSIOIIUE Ha-
MpaBJICHHE Ha MPOTHUBOIOJIOKHOE TIPH
repexo/ie OT 3UMBI K JIeTy hin o0paTHo. B
30HAJIBHBIX ITOTOKAX BHE TPOITMKOB CYIIIECT-
BYIOT TaK Ha3bIBaEMbIC TUIAHETAPHBIC BOJI-
HbI (BonHBI PocOm). [nuHa u aMrumTyaa
9THX BOJH B aTtMmocdepe AOCTHTaloT He-
CKOJIBKUX TBICSIY KUJIOMETPOB, OHH 00Opa-
3YIOTCSl M pa3pyIIaloTCsl 38 HECKOJIBKO Cy-
TOK (MHOTIa HeNelb). KapTHHY JOTOTHSIOT
U YCIOXKHSIOT BETPHl «MECTHOTO 3Haue-
HUSI», TaKKe, HAPUMeEp, KaKk MUCTPaIb —
CEBEpHBIN WM CEeBEPO-3aItaHBIA XOJIO-
HBIA BeTep, Ayrouwii ¢ rop B HOXHOI
Opaniuu, vin 6alkanbCKul 0apry3uH.
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BooOmie «reorpadudeckne» (paxTo-
PBI 3a9acTyI0 GOPMHUPYIOT PErHOHATBHBIH
U MecTHbI kiumar. Ha pacnpenenenue
TEMIEPATyphl B MPOCTPAHCTBE, €€ CE30H-
HBIE U3MEHEHHs W, 0COOEHHO, Ha OCAJIKH
CHJIBHO BJIMSIET 36MHOM pesibed, B IEPBYIO
ouepe/lb PACIOJOKEHHE MATEPUKOB MU
OKEaHOB, KPYIHBIE TOPHBIE CHCTEMBI H
T. 1. Hammpumep, Bo3mymHas macca, HeCy-
1asi MHOTO BJIarH, MCTIapHUBILEHCS C TI0-
BEPXHOCTH OKE€aHa, BBIHOCUTCS 30HAJIb-
HBIM ITOTOKOM Ha MaTepUK W TTOJHUMAET-
Cs  BJONb CKJIOHa TOPHOro XxpeOra.
BoxsgHolt map B 3TOI Macce 1o Mepe ee
MoJIbeMa OXJIAXKIACTCS, KOHICHCUPYETCS
W BbIlIaJlaeT B Buje ocaakos. [lo mepe
yAaJeHust OT okeaHa (M Mopei) 0CaaKoB
BBITIAJIAE€T MEHBIIE, KIMMAT CTaHOBUTCS
0ojiee KOHTHHEHTAIBHBIM, CYXHM C XO-
JIOAHOM 3UMOM U KAPKHUM JIETOM.

B utore «paboTb» BceX 3THX €CTeCT-
BEHHBIX (p)aKTOPOB CKJIABIBAETCS HAOIFO-
Jaemasi KapTHHA KiIuMmara. AHTPOIIOTEH-
HbIE (PAKTOPBI, BHI3BIBAIOIINE W3MEHECHUS
KITUMaTa, BO3JICHCTBYIOT B OCHOBHOM Ha
OIMCAaHHBIN BBIIIIE PAJIUAITUOHHBIN PEXXUM
aTMocQepsl WK Ha PEKUM HUCHAPEHHS C
MOJICTHJIAIOLIEH TOBEPXHOCTH.

OTH MHOTOYHCIICHHBIE €CTEeCTBEH-
HBIC M aHTPOIIOTCHHBIE PAKTOPBI, POPMHU-
pytomue Tio0aNbHBI U PErHOHATBHBIN
KITUMaT, 00pa3yloT Pa3BETBICHHYI) CHC-
TeMy B3aUMOJICCTBUM, METIU IMOJIOXKHU-
TEJILHBIX W OTPHLATECIBHBIX OOpaTHBIX
cBsi3edl. OMHOM U3 caMbIX CHJIBHBIX TaKHX
CBsI3CH SIBISIETCSA CBSI3b TEMIlEpaTypa—
anp0e10: TIPY TMOBBIMIEHUN TEMIEPaTyphI
HIDKHEH atMoc(epbl TaloT CHera U JIbJIH,
B pe3yJibTaTe 4ero ajan0eq0 yMeHbIaeT-
csl, a 3HAYUT, BO3PACTACT M JIOJIS COHEY-
HOTO M3JTy4Y€HHUs], OTJIOIEHHOTO MTOBEPX-
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HOCTBIO, KOTOpasi HarpeBaeTCsl, YTO MPH-
BOJUT K TIOBBIIICHUIO TEMIIEPATYPhI
HWDKHEH atMocdepsl, 00pasysl, TaKUM 00-
pasoM,  TOJIOKUTEIbHYI0  OOpaTHYIO
CBSI3b. DTa CBSI3b MIPACT OYCHb BAKHYIO
POJIb B COBPEMEHHOM TJI00aJIbHOM TIOTETI-
JICHUU KIIUMATa.,

Hexoropsie oOpaTHbIe CBSI3M B KJIHU-
MaTH4YeCKHX (hakTopax MpH Pa3HbIX yCIIO-
BHUSIX BeAyT cebs mo-pasHomy. Tak, mo-
TEIUICHUE HW)KHEW aTMOc(ephl U yBEIH-
YCHHE €¢ BJIArOCOCPIKAHHS MPUBOIIT K
YBEIMYEHHIO KoJmYecTBa 001akoB (Oana
obmnauynocty). Ecam 310 mutotHas (ciownc-
Tasi) 00JIAYHOCTh, OHA OTPAYKAET COJTHEY-
HYIO paJIMaIyio, MOJCTUIIAONIAs TOBEPX-
HOCTb IIOJIY4a€T MCHBIIC SHCPIUU U COOT-
BETCTBEHHO OXJIAXKJaeTCsi — 00pasyercst
oTpuIaTeabHas oOpaTHas cBsi3b. OqHAKO
€CITM yBEIMYMBACTCS KOJIMYECTBO 0OOJa-
KOB BEPXHETO sipyca, KOTOpbIC MpaKTH-
YECKH MPOIMYCKAIOT COJHEYHYIO pajifa-
LU0, HO XOPOIIO TIOTJIONIAI0T U TePen3-
Jy4arOT BHU3 U BBEPX TEIUIOBYIO,
JUIMHHOBOJIHOBYIO ~ paJIMAIMIO,  MOTOK
CYMMapHOT'0 H3IIy4eHHUs] K TOJCTHIIAIO-
1iel MOBEPXHOCTH BO3pacTaeT, OHa pa3o-
IpeBaeTCs U MOJy4YaeTCs IMOJI0KHUTEIbHAS
oOpaTHas CBS3b.

HepeqncneHHme KIIMMAaTHYCCKUEC
(bakTophl, a TaKKe psl JPYrHX, OCTaB-
[IMXCS 32 PAMKAMU HAIIEr0 H3JI0KCHHUS,
BMECTC C UX B3aMMOCBA3AMHA YYUTBIBAIOT-
CA B KIIMMAaTU4YCCKUX MOJCIIAX U IIPOTrHO-
3aX M3MEHEHUH Kinumara. JTO CTaJio BO3-
MOHBIM OJlarojiaps OpraHu3aiui KOM-
IJIeKca HaONIOJEHUH 32  KJIMMATOM,
MIPOBOJUMBIX C IOMOILBIO PazHOOOpas-
HBIX U3MEPUTENBHBIX cpeacTB. 00 3ToM
HAalll JJaJIbHEeUIIUNA pacckas.



KAK HABJIIOAAKOT 3A K/IMMATOM

Kimatosiorus, Kak u Ipyrue CBsI3aHHbIC ¢
HEell Hay4YHbIC AHUCIUIUIMHBI, HAXOJUTCS B
MOJTHOM 3aBUCHMMOCTH OT KOJIMYECTBA U Ka-
YyecTBa HAOJFO/ICHUI 32 KIIMMAaTOM Halllen
iaHeTbl. IMEHHO 10 pe3yiibTataM Hh3Me-
PEHUH MBI CYZIUM O KIMMAaTe MPOIUIOTrO U
HACTOSIIIIETO B Pa3HBIX YIrOJIKAX 3E€MHOTO
rapa, 0 ero peajibHbIX U3MEHEHHUSX, CTPO-
UM TPEIIONI0KEHUs, KAKUM OH CTaHeT B
OymymieM — ONKaiieM U OTIAICHHOM.
[Tpu 3TOM C KaXKIbIM r0JIOM HaM TPeOyeTCst
Bce Oospmmii 00beM uHpopmanmu. C of-
HOW CTOPOHBI, 3TO CBSI3aHO C TEM, YTO YeM
MPOJIOIDKHUTENTbHEE PsiJ HAOTIOICHUI, TeM
HAJIC)KHEE CTATHCTUYECKUE OIICHKU U BbI-
BOJIBI, TIOJYYSHHBIE TTPH 00pa0bO0TKE TAKOTO
psna. C pyroil CTOpOHBI, JUIs ONMUCAHUS
TEKYIIEro COCTOSHMS KimMmara (U Juist
OOJIBIITMHCTBA MPOYHX, B TOM YHUCIE MO-
JIEBHBIX, UCCIICIOBAaHUHA B 3TOW 001aCTH)
HE0OX0IMMa TOYHAs OriepaTHBHAs HHPOP-
Marusi 0 BO3MOYKHO OOJIBIIEM YHCIIE KITH-
MaTHYECKUX TapameTpoB. Maremaruyec-
KO MOJICIUPOBaHHE — €]Ba JIM HE
rJaBHOE HAIpPaBICHUE B COBPEMEHHBIX
HccleIoBaHusIX KiuMata. [loctostHHOE CO-
BEPIICHCTBOBAaHUE MOJIENE OOBIYHO CO-
MPSDKEHO C YBEJIMUYCHUEM UX JICTAIN3AIIUH,
a CIIeOBATENbHO, BO3pAcTaeT IOTPeo-
HOCTh B OoJjiee MOAPOOHBIX CBEACHHUSIX O
3HAYCHHAX METCOPOJOTHUCCKHUX U KIINMa-
TUYECKUX DJICMECHTOB.

W3MepeHust TaKUX JIEMEHTOB Ha 00-
Jiee WJIM MEHEe IIUPOKON CETH Ha3eMHBIX

CTaHIMKM HavYaJIMCh 0K0j10 150 et Ha3zan.
Vike MoUYTH CTOJIETHE C STOM LICNIbIO HC-
IOJIB3YIOTCS a3POCTAThl M PAIMO30H IbI, &
CIyTHUKOBBIC J[aHHBIE TIOCTYMAIOT C
1970-x TomoB, IpUYEM COTIIACUE TAHHBIX,
MTOJTyYE€HHBIX C Pa3HBIX CITyTHHUKOB, [0
CHUX TIOP HE BIIOJIHE YJIOBJICTBOPUTEIILHO.
ApXUBBI  KIIMMaTHYECKAX  AJIEMEHTOB
(dbopmupyroTCs myTeM cbopa, cucTeMarTu-
3aI1uu, MPOBEPKU (KOHTPOIIsT) U 00padboT-
KM JIaHHBIX, TOJYYCHHBIX M3 BBILICIICpE-
YUCJIEHHBIX HCTOYHHKOB. OTH JaHHBIE
4acTO MPEJCTABIISIOTCS B BUJIC TaK Ha3bl-
BaeMBIX pe-aHaJIM30B, KOTJa Pe3yIbTaThl
MU3MEPEHHI B OTJENBHBIX Teorpaduuec-
KHX TOYKaX BKJIIOYAIOTCS B TPEXMEPHYIO
MOJIeJIb OO0IIeH MUPKYJISIUH aTMOC(EpHbI
C TIEJBIO TTOJIYIHUTh TIPOUHTEPITOTHPOBAH-
HbIC M «CTJIAXXCHHBIC» MOJICIBIO BO Bpe-
MEHH | B IIPOCTPAHCTBE METEOPOTIOTHIEC-
KHE BEJIMYMHBI B y3JlaX reorpaduyeckoit
CETKH W OCPEIHCHHBIC TT0 BPEMEHHU. DTH
JIaHHBIC, PAa3HECCHHBIC TI0 BPEMEHU U pe-
rHOHaM, 00pa3yr0T BPEMEHHBIC PSIJIbI dJIe-
MEHTOB KJIMMaTa — TPEAMET HU3Y4YCHHS
KJIMMATOJI0r0B. Takue psi/ibl UCIIOJIb3YIOT-
Csl BO MHOTHX C(epax — Hay4IHBIX, X035~
CTBEHHBIX, COLUAJIbHBIX, B IPUPOIOTIOb-
30BaHUU, U OTUM 3aHUMAETCS CIIEIHalIb-
Hasl HayKa — MPHUKJIaIHas KJIMMATOJIOTHs.

[Ipu3emHbIe HAOMIONIEHUS TIPOBO-
JISITCSI Ha OOIMPHON CETH CTAIMOHAPHBIX
MeTeoposioruyeckux cranuuii. Cetb mo-
CTOSIHHO JICWCTBYIOIIUX METCOPOJIOTH-
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YECKUX CTAHIMW OCHAIIECHA 10 BO3MOX-
HOCTH YHH(UIIMPOBAHHBIMH TPUOOpaMu
JUTSE ©3MEPEHUSI OCHOBHBIX METEOPOJIOTH-
YEeCKHUX BEIMUYUH (TeMIIEpaTypbl BO3IyXa
U TTOYBHI, BIIAYKHOCTH BO3/1yXa, atMochep-
HOT'O JIaBJICHHS, CKOPOCTH BETpa, KOJIH-
YEeCTBa OCAJIKOB), a TAK)KE HAOIFOICHNS 32
SABJICHUSIMU TIOTOJbI. PaboraeT ceTh 1o
€JIMHON METOJIMKE U3MEPEHUH.

Takue ceTm Havanmm co3gaBaThCS B
XIX Beke. B Poccun k 1872 rony ycumnusi-
MH TOTJIAITHETro aupekTopa I maBHo# (hu-
3uueckoit oocepBatopun . 1. Buibna
ObITa OpraHW30BaHa CeTh U3 73 CTaHIIUN.
Jo sToro BpeMeHu HaOIIOIEHHS 32 [TOTO-
IO BEJINCH JIUIIB OT/IETHHBIMH YHTY3HAC-
TaMHU, Yalle BCero YUUTEIISIMA TUMHA3UH U
CENIbCKUX IIKOJI, CBSAINICHHUKaMH. B Ha-
CTOSsIIIIeE BPEMS BCEeMUPHAs! METEOPOJIOTU-
Yyeckas CEeTh BKJIIOYAET MHOTHE THICSYU
CTaHIUH.

B Poccuu B Hactosiiiee BpeMs Ha-
cunThiBaeTcs 1628 TYHKTOB HaOJIOIE-
Hui. OHU COCTaBISIOT [ 0Cy1apCTBEHHYTO
HaOIr01aTeNbHYI0 ceTh. IMEHHO 3Ta ceTh
MOCTaBIISIET OCHOBHYIO YacTh ITEPBUYHON
METEOPOIOTHIECKON HHPOPMAITUH — OC-
HOBBI JUIsSl M3y4YEHUs KJIMMaTa y MOBEpPX-
Hoctu 3emun. BHyTpu I'ocynapctBenHOM
HaAOII0JaTETFHON CETH BBIJEIISIOT CETH C
psinaMu BBIOOPOYHBIX CTaHIMK: perep-
HYIO ceTb (458 craHuwmii), OMOPHYIO KIH-
MaTHYECKYIO ceTh (235 cTraHmmii) U TiI0-
OaBHYIO CeTh HAOIIOACHHA 32 KIIMMATOM
(135 cranuwmii). Peniepnas cetb COCTOUT U3
JMY4YNIAX CTAaHIWH, UMEIIIUX Hanbosee
JUIMHHBIE W OJHOPOJHBIC PSABI JAHHBIX
HaOJIFOICHHI U SIBJISIFOLIIMXCS penpe3eHTa-
TUBHBIMH, T. €. TAKUMH, Ha KOTOPBIX OTCYT-
CTBYIOT CHJIBHO BBIp@)KCHHBIE U CBOEOO-
pasHble MECTHbIe BiMsHUS. JlaHHBIC Ha-
OJIFOJIEHUIT Ha TaKUX CTaHIUSAX JIAI0T
MpeJICTaBIeHNuEe 00 O0IIeM TOJOKEHUH B
OompIIoM paiione. PenepHble cTaHIIUN He
MoJUIeKaT 3aKphITHIO M TepeHocy. Ha
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OoJpIIell YacTH POCCHWCKHUX CTaHITHH
(253 craHnuu) mauwHA PSAIOB TAHHBIX Ha-
oroieHnit coctaBsieT 6osee 50 nret, a Ha
44 cranuusax — npesblmaer 100 ner.
OmnopHast ceTb — 3TO HaOOpP MUHHMAaJb-
HOTO YHCJIa PETICPHBIX CTAHIINH, JTaHHBIC
HaOJIFOJICHU Ha KOTOPBIX ITO3BOJISIOT
OTPEICTUTh HAJCKHBIC KIMMAaTUYECKHE
HOPMBI M COCTaBHUTH OOIIIEE MpeCcCTaBiIe-
HUE 0 KJIUMATE CTPAHBI U €T0 U3BMECHECHHUSIX.

JlaHHBIE, MOJIyYEHHBIC HA TI00aNb-
HO¥ ceTn HaOI0CHUH 32 KIIMMAaTOM, TIO/T-
JIeKaT MEXIYHapOJHOMY OOMEHY U TI0-
mematores B UHTepHeTe. OHU HCITONB3Y-
FOTCS TIPU KMCCIICIOBAHUSIX TJI00aJIbHOTO
KJIUMaTa ¥ ero u3MeHeHuil. B riuobanbHoi
CeTH HAOJIOICHUH 3a KIIMMATOM CTaHIIHH
pacmpeziesieHsl TI0 TepPUTOPUN CPaBHU-
TEJTHLHO PAaBHOMEPHO, YETO HEJIb3s CKa3aTh
0 BCEMMPHOH METEOPOJIOTrMYECKON ceTu
CTaHLMMI. BOIBIIMHCTBO U3 HUX COCPENO-
TOUYEHO Ha TYCTOHACEIIEHHBIX TePPUTOPH-
SIX BBICOKOPA3BHUTHIX CTpaH. HeGombrmoe
YUCJIO CTAHIIUH B TOJBSIPHBIX, TOPHBIX H
OKCAaHMUYECKUX paiioHaX HEe 00ecIieYrBacT
BO3pacTaOIIUE MOTPEOHOCTH METEOPOJIO-
TUYECKON HayKH M TPAKTHKHU, MMO3TOMY
CYIIIECTBYET HEOOXOAUMOCTh B pazpadoT-
KE IPYTUX CIOCOOOB MOMydeHus: HHMOP-
MAallU{ U3 3TUX PAHOHOB.

MHorue 4nTaTeu HaBepHsKa BHJIC-
JI1 METEOpOJIOTHYEeCKUe Iulomanku. B
LEHTPAIbHON YaCTH TUIOMIAJIKA PACIToia-
racTcsl TaK Ha3bIBacMasl IMCUXPOMETPHU-
yeckasi OyJika, B KOTOPO Ha BBICOTE 2 M
HaXOSTCSA TEPMOMETPHI I W3MEPEHHS
TEeMITepaTyphl BO3TyXa H ICUXPOMETP IS
M3MEpeHMs BIAXXHOCTH (a Takke camo-
nucubl — Tepmorpad u rurporpad). Han
TJI0MIaAKoM, Ha BeicoTe 70 10 M, pacmnosa-
raercs Quitorep u (Uin) aneMopymoorpad
JUTST U3MEPEHUST CKOPOCTH U HAIPaBIICHUS
Berpa. Ocasku cobuparoTcs B BeIpo C 3a-
IIUTOW OT BBIAYBAHHUSI W H3MEPSIOTCA
ocaakomepoM. Ha cronbuke ycranaBmu-
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BaeTCs CaMOTIHUCEIl 0CAJIKOB — TLTFOBHO-
rpad B 6€JIOM ITHJIMHIPUICCKOM KOPITY-
ce. Ha nHeGomnpmol miomanke ¢ B3pbIX-
JICHHOW TOBEPXHOCTBIO  MOMELIAIOTCS
TEPMOMETPHI JIJISI U3MEPEHHS TeMITepaTy-
PbI TIOYBBI.

Jo 1936 roma ocHOBHBIE HAOIIOZC-
HUS TTPOBOJIMIINCH TPU pasa B CyTKH (B 7,
13,21 94 10 MECTHOMY COJIHEYHOMY BpEeMe-
HU (BPEMEHH JIaHHOT'O YaCcOBOT'O 105ICa)), a
B niepuoji ¢ 1936 no 1966 rog — yetsbipe
pasza B cytku (B 0, 7, 13, 19 u). Ceronns
Takue HaOMIOACHUS OCYLICCTBISIOTCS
BOCEMb pa3 B CYTKH B CPOKH, KpaTHBIC
pem (0, 3, 6, 9 9 U T. 1. TO MOCKOBCKOMY
JeKpeTHOMY BpemeHH). HaOmoaaTens BbI-
XOJIUT HA TUIOMIA/IKY U CHUMAET TTOKa3aHHS
TEPMOMETPOB, (PUKCHPYET CKOPOCTh M Ha-
npaBlieHne BeTpa 1o (irorepy (UCIONB3Y-
eTcsl TakKe aHeMopyMoorpag — caMonu-
Cell, TIOKa3aHUsi KOTOPOTO CHUMAOTCS C
9KpaHa BHYTPU TOMEIICHUS METEOCTaH-
1K) W ONpenessieT BU3yaldbHO (OpMYy U
KOJIMYECTBO OOJIAKOB, JTAIBHOCTh BHIIHU-
MOCTH, a TaK)Ke OTMEYaeT XapaKTep Moro-
Ibl ¥ aTMocdepHbIe sIBIeHUS (TyMaH, Ipo-
3y, IIKBAJI, METEIb, MBLUIbHYIO OypPIO U JIp.),
€CITi OHU BO3HUKIN. KomaecTBo ocaakos
M3MEPSIOT PEKe, BCETO J[Ba pa3a B CYTKH.
11 aTOTO, 3aMEHMB JJOKIEMEPHOE BENIPO,
MIEPENMBAIOT COOPaHHBIE 0CAKH B MEPHBIH
CTaKaH B TIOMEIICHNH.

CocrosiHUE TIIOMAAKK U MPUOOPOB
Ha HEel, TPaBMIBHOCTH HAOIOACHUHA B HX
3alUCH BBIOOPOYHO, BpEMsI OT BPEMEHH,
MPOBEPSIIOTCST WHCIIEKTOPAMH B METOAM-
yeckoM otjene [ maBHO# reodusmueckoit
obcepBaropun M. A. M. Boeiikora. 3mech
JKe TIPOXOJAT MOBEPKY METeoposIornuyec-
KHe MpuOOpHI U pa3padaTbIBalOTCs METO-
mudeckne ykasanms (HacraBnenws rup-
POMETEOPOJIOTHYECKHM CTaHIUSM M TI0-
CTaM IO IPOU3BOICTBY HAOIIOICHUI).

HanpHelilliee  coBEpILIEHCTBOBAHUE
HU3MEPUTENBHON METEOPOIOTHUECKOU TEX-

HUKH UJET 10 IyTH CO3JaHHs aBTOMAaTH-
YECKUX H3MEpPUTENIEH METeOpOIornyec-
KHX DJIEMEHTOB, 00BETUHEHHBIX B OJTHOM
KoMIUIeKCHOM mipubope. Takue craHumu
y’Ke paboTaroT BO MHOTUX TPYAHOIOCTYII-
HbIX NyHKTax Pocculickoit ®enepannn
0e3 HermoCPeICTBEHHOTO Y4acTHsl YeJI0Be-
Ka. B pa3BUTHIX cTpaHax Ha METEOCTAHIU-
X U B KPYHHBIX a’pONOPTax HCIOIB3Y-
IOTCSl aBTOMATHYECKUE MTPUOOPHI ISl U3-
MEpEHHs BCEX METEOPOJOTHYECKHX dJle-
MEHTOB.

Pe3ynbTaThl exXemIHEeBHBIX METEOPO-
JOTMYECKUX HaONIOJCHUH Ha CTaHIHAX
KOJMPYIOTCS M mepenarorcs Bo Bceepoc-
CUWCKUU HAYYHO-UCCJIEA0BATEIbCKUI HH-
CTUTYT THAPOMETEOPOJIOTHYECKON UH-
¢dopmanmu — MupoBOi LEHTP JaHHBIX
(BHUUI'MU — ML) B ropoge OOHKUH-
cke moa MockBoii. YacTs TaHHBIX ITyOIH-
KyeTCsl B METEOPOJIOTHYECKUX €XKEeMeCsU-
HUKax. AHQJIOTHYHBIE €XKEMECSIUYHUKU H
€KETOTHUKN U3JAI0TCS U 10 3apyOeKHON
TeppuTopuu. B mocnennee Bpems meTeo-
poJoruyeckue JAaHHble MUPOBOW HaOIIo-
JATEIILHOW CETH CTaHIMH MOMEINAITCs B
WNureprere. Ilpu uCHOJIB30BaHUM ATHX
MaTepUasoB CIENYyEeT YYUTHIBATh pPasiiu-
YHsl B CPOKAX M €ANHNLIAX U3MEPEHHS Me-
TEO3JIEMEHTOB B Pa3HBIX CTpaHax. Tak,
aTMOC(epHOE JaBJICHUE HU3MEPSETCS B
FEKTONacKalsiX, MUJUIMMETpax PTYTHO-
ro cTo0a uiy JroimMax, TeMreparypa —
B rpaaycax lLlenbcus mnm Papenreira
n T. A. Jlaxke monrora cTaHnuil HE BO
BCEX CTpaHaX OMpPENeIsAeTCs OAHHAKOBO:
BCTPEUAIOTCSl OTCYETHI JIOJTOTHI HE OT
TPUHBUYCKOTO MepuuaHa, a oT Ilapmxa
u Magapuna.

B nporpammy padot psiga mereopo-
JIOTUYECKHUX CTAHIIUI BXOAAT aKTHHOMET-
puueckue HaOmoneHus (HAOIIOACHUS 32
myauctoit sHeprueir Comnia). B Poccun
Takue HaOIIOJCHUS TPOBOIATCS ceidac
Ha 186 cranuusx. B ['maBayto reodusu-
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YECKYH 00cepBaTopHio Kak B MupoBoii
IEeHTp cOopa aKTHHOMETPHUYECKUX JIaH-
HBIX MMOCTyIaeT WH(OPMAIUS O COJHEY-
HOH pajgvanuy ¢ MUPOBOU aKTUHOMETPHU-
YEeCKON CETH CTaHIIHIA.

CucremMa a’poOTHYECKUX HaOIIO-
JICHUH, B 3a/1a4yy KOTOPOIl BXOAUT BEPTH-
KaJbHOE 30HAMPOBaHME atMocdepsl (U3-
MEPEHUS Ha Pa3HBIX BHICOTAaX), BKIIOYAET
pSAI MYHKTOB PaJnO30HAMpPOBaHusA. Pa-
Io30Ha ObLT m300peTeH B 1920-x romax
corpyaHukoM [J1aBHO# Treodusnueckoi
obcepBaropuu I1. A. MoiyaHOBEIM, U C
3TOTO BPEMEHH HAa4YaJloCh CO3JaHHUE CETH
asposorudeckux cranuui. Ilo asposoru-
YECKUM JaHHBIM PACCUMUTHIBAIOTCS KIIH-
MaTHYECKHE XapaKTePUCTUKH IS pas-
JUYHBIX YpOBHEH aTtMoc]epsl, KOTOpbIE
3aTeéM HCIONb3YIOTCA MPU aHAIN3€ KIIHU-
MaTa MPU3EMHOI0 CJIOS BO3IyXa M Oojee
BBICOKHX CIIO€B.

Absponoruyeckas cetb Poccuu B J10-
MepPEeCTPOCUHBIN NEePHO]] HaCUUThIBaNIA 00-
nee 150 cranmuii, HaOJIIOAEHUS HA HEKOTO-
PBIX U3 HUX NPOBOJMINCH YETHIpE pa3a B
cytku. Celfyac ceTh COKpaTHiach (YUCIIO
cTaHiuil HemHOruM TmipeBbimaer 100), u
M3MEpPEHHs OCYIECTBISIOTCA OJMH pa3 B
cyTku. ['mobanbHast a’posoruyueckas ceTh
HaOJIFOZEHUH 3a KIIMMAaTOM BKJIFOUAeT OKO-
mo 150 craHmmii, CpaBHUTEIBFHO pPaBHO-
MEpPHO PaCIMOJIOKEHHBIX 110 TEPPUTOPUHU
3emsu. B ux uucno Bxoxaar 10 asponoru-
YECKUX cTaHIMH Ha Tepputopuu PO u nBa
npuHagIexkammx Poccuun  myHKTAa B
Anrapkruke. K coxxanenuto, 3ta ceTb He B
TIOJTHOM Mepe OTBEYaeT TPEOOBAHUSAM 00-
HapyKeHHs KITMMaTHIeCKUX U3MECHEHUH B
cBOOOAHOH arMocdepe (T. €. BbILIe norpa-
HUYHOTO CJIOST 3eMJTH ), OCOOCHHO Ha CeBe-
pe u ceBepo-BocToke Poccun.

B HekoTopoli cTeneHn 3TOT mpoder
BOCIIOJIHSIIOT CIIyTHUKOBBIC HAOIIOICHHUS,
KOTOpBIE€ TO3BOJISIIOT €XKETHEBHO TIOJIY-
4aTh BEChbMa OOLIMPHYIO (MHJUIHApPABI
OWT) KaYeCTBEHHO HOBYIO MH(OPMAITHIO.
I'J1aBHBIMU TOCTOMHCTBAMMU CITy THUKOBOM
HHPOPMALUH SBISIOTCA €€ TI00anbHOCTh
U yHHKaJbHOCTb. Hanpumep, cBenenus o
paAMalMOHHBIX TIpoOIleccaX Ha TpaHUIle
aTMoc(epsl MOTYT OBITh ITOJTyUSHBI TOJIb-
KO CO CITyTHHKOB.

B omnepaTuBHOI CIyTHHKOBOH CHC-
TeMe HaOJIIOJICHUH 32 OKpYXaroIleH cpe-
JIOH HUCTIOJIB3YIOTCSA CITyTHHUKH JABYX BH-
JI0B: 1) CIIyTHUKH, ABHXKYIINECS 110 HU3KO
pacmosioxkeHHbIM (Ha BbIcOTE OT 600 1Mo
1500 kM Hazg 3emuieit) opOuTaM, MPOXoIs-
UM BOJIM3H TIOJIIOCA; 2) TeoCTalnoHap-
HbIE CITYTHHKH! .

CIIyTHUKH TIE€pPBOTO BHJa HaJ JIO-
ObIM pallOHOM HAaxXOAATCS HMPUMEPHO B
OJIHO W TO K€ BpeMd. Ammaparypa, ycTa-
HOBJICHHASl Ha 9THX CITyTHUKAX, O3BOJIS-
€T MOJy4aTh CHUMKH JOCTaTOYHO OO0JIb-
IIOTO Pa3peIIeHNs: dTH CHUMKH OXBaThI-
BAalOT Ha MECTHOCTH IIOJIOCY OKOJIO
1000 kM, B HEKOTOPBIX CIydasX MOKHO
pasrisiieTh Jake IBIDKYILYIOCS MallUHY.

I'eocTanonapHsbi€ CITyTHUKH 1103BO-
JISIIOT 00ecIieunBaTh OUTH HETIPEPBIBHBIC
HaOMIOJIEHNsT 332 Y4YacTKaMH 3E€MHOTO
mapa, HaxXxoJsAUIMMHCA B MX 30HE BHJIHU-
MocTH. OHAKO CHUMKH C 3THX CITyTHH-
KOB MMEIOT I'Opa3/l0 MEHbLIEE pa3perie-
HUE (BUAHBI TOJIBKO KPYTHbIE 0COOEHHOC-
TH 36MHON IOBEPXHOCTH).

Co CIIyTHHKOB BEAETCS TEJIEBU3HOH-
Hast, ”HpaKpacHasi, MUKPOBOJIHOBAs, pa-
JapHas ¥ Ja3epHas cbeMKa. B pesynbrare
MOJKET OBITh HETIOCPEICTBEHHO NOTy4eHa
nH(popMarys 06 00JaYHOCTH, CHEXKHOM U

1 TeocTanoHapHbIe CITy THUKH BBHIBOIATCS Ha KPYTOBYIO CTAIIMOHAPHYO OPOUTY B SKBATOPHATLHON
IDIOCKOCTH ¢ BBICOTOM 0KOTI0 36 THIC. KM M BPAITIAIOTCS ¢ YITIOBOM CKOPOCTHIO 3eMIIH C 3ariajia Ha BOcToK. C
3eMIIH TaKo CITy THHK KaskKeTcsl HETIOJBUKHO BUCSIIUM HaJT OIIPE/IeIIEHHOH TOUKOH 36 MHOH IIOBEPXHOCTH.
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JIESTHOM TIOKPOBE, TeMIIepaType, BIIaX-
HOCTH, OTpa)KaTeIbHON CIOCOOHOCTH TI0-
YBBI, KOMIIOHEHTaX paJWallMOHHOr0 Oa-
nmaHca 3eMJIM U aTMOC(EphI, IBOIIOIHH
TyMaHOB, apeide aticoepror. HoBwie koc-
BEHHBIE METOJBI MO3BOJISIOT TI0 CITyTHH-
KOBOU MH(pOPMAIIMH ONPEACTUTh MHOTHE
MPOU3BOHBIE XaPAKTEPUCTHKHU, HAIPH-
Mep OCaJIKH W BETep, BEpPTUKAIBHOE pac-
MpeJiesIeHne TeMITepaTypbl U BIaKHOCTH.

Ha puc. 4 u3o0OpaxkeHa CyIIecTBO-
BaBias B 2004 roay cucrema METEOPOJIO-
THYECKUX CITYTHUKOB 3eMIIH, COCTOSIBIIIAs
13 BOCBMU I€OCTALIMOHAPHBIX CITyTHUKOB
(CIIA, Poccun, Unanu, Smonnu, Kurtas
n EBpOIneicKkoro KOCMHYECKOIO areHT-
cTBa W moyisipHbIX cryTHUKOB CIIA wu
Poccum).

B Poccuu x HactosiiemMy BpeMEHU
HE OCTaJIOCh CITyTHHKOBBIX CHCTEM, pe-
3yJbTaThl U3MEPEHUI C KOTOPBIX MOXKHO
OBLIO OBI UCIIOJIB30BATh IS HAOIOICHUS
3a kiauMaroMm. Pemennme 3TOi 3amauM B
OCHOBHOM OCYIICCTBIISICTCSI CITyTHUKAMU
CHIA u EC, HO aBa poccuiickux reocra-
[IMOHAPHBIX  CIYTHHKAa TOTOBATCA K
3aIyCKy.

JononHseT aTMOC(epHbIi MOHUTO-
pPUHT CcHCTeMa paJMOJIOKAIMOHHBIX Ha-
Oronenwmii (HaOIIOIEHNS C IIOMOIIBIO Me-
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135°W ~.f““ s Nof{:{““xd‘ FY-2
- (USA) @~ (CHINA)

\\m_%"u
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METEOSAT METEOSAT T6°F
(EUMETSAT) (EL TSAT)
07 longitude  63°E longitude

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

TEOPOJIOTHIECKHUX PATUOIIOKATOPOB), TTO-
CTaBIIAIONIAST CBEJCHHS O TOJSIX 00sad-
HOCTH ¥ CBSI3aHHBIX C HUMHU SIBJICHUSIX 10~
rojel (Tpo3a, Tpaj, JUBHEBBIE OCAAKH H
np.) B paxuyce 1o 300 kM. B Hareii ctpa-
He dyakuuonupyer 6omee 100 pagwmoo-
KaIlMOHHBIX CTAHIIUH B OKPECTHOCTSIX ad-
poropToB U OonbuX TopoaoB. Ilo mon-
HO¥ MporpaMMe HaOJIIOICHHSI IPOBOISITCS
BOCEMb Pa3 B CyTKH WX Yalile (IIpH mTop-
MOBBIX CHUTyalusx). B pesymnprare oOpa-
0OTKM 1 aHANIHM3a TIEPBUYHON PaIMOIIOKa-
LMOHHOHM MH(GOPMAIUK MOJYYAIOT KapThl
00JIaYHOCTH U SIBJICHUI MTOT0JIbI, HA KOTO-
PBIX OTMEUAIOTCS TOPU3OHTAJIBHBIE pa3-
Mepbl 00JIaYHBIX TMOJIEH W BEpTUKAJIbHAS
MOIIHOCTh 00JIAKOB, HAIPABJICHHUE U CKO-
pOCTh TiepeMeIlIeHUs 00JIauyHBbIX CHCTEM,
TPO30BHIE SBICHHUS.

BakHble CBEJICHHS O COCTOSHHH
HUKHETO CIIOSI TPOHOC(hEphl MO3BOJISIOT
MTOJTyYUTh TaK)Ke HAOIIOISHUS, OPTaHU3Y-
€MbI€ Ha Pa3IMYHBIX BBICOTHBIX COOPYXKE-
HUsX (MadTax, BbIIIKax, OamrHsax). Briep-
BBIE TaKWe HAOIIOJIEHUS OBLIM OPTraHU30-
Banbl B 1908 rony B [lapmwke Ha Ditdene-
Boi1 O6amHe. B Poccnu onHoi 13 Hanbosnee
BBICOKHX siBIsieTcss OCTaHKWHCKasi Telle-
OamrHs B Mockse (536 M), Ha KOTOPOiA Me-
TECOPOJIOTHYCCKHE HM3MEPEHUSI ITPOU3BO-
JATCsl Ha BOCbMM ypoBHAX (oT 15 1o
503 m). AHaNOrMYHbIC HAOIIOICHHSI TIPO-
BomsaTcss B OOHMHCKE (BBICOTAa OamrHH
310 m), B Xabaposcke, Mpkyrcke u HoBo-
cubupcke. Ha Takux BEICOTHBIX COOPYXKe-
HUSX PETHUCTPUPYIOTCS  TeMIepaTypa,
BJIQYKHOCTh BO3/1yXa, CKOPOCTh M Harpas-
JICHHUE BETpA.

B psine crpan momy4mi pacripoctpa-
HEHHUE METOJI TOPU30HTAIBHOTO 30HIUPO-
BaHUsl aTMOC(EPHI C TIOMOIIBIO a3pOCTa-
TOB (TPaHC30HJIOB), MEPECHOCUMBIX BET-
pOM Ha OIHOM 3aJaHHOM  BBICOTE.
HayuHas anmapaTypa aspocTaToB COCTO-
UT U3 IPUOOPOB, TIO3BOJISIONIMX U3MEPSITh
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atMoc(epHOe JaBJIeHWE, IUIOTHOCTh H
TEMIEPaTypy BO3IyXa, OJIEKTPHUECKOE
noJje, coAepKaHhe 030Ha W JIPYTuX MpH-
Meceld. BakKHBIM TOCTOMHCTBOM TpaHC-
30HJIOB SIBIISIETCSI BOBMOXKHOCTH C WX TIO-
MOIIBIO H3Yy4YaTb HaIllpaBJICHUE U CKO-
pocth Bo3aymHbIX TeueHuil. B CHIA u
O®paHiuu  pazpaboTaHbl — ClIeUANBHEIE
MPOrpaMMBbl MacCCOBBIX 3aMTyCKOB a’po-
CTaTOB COBMECTHO C HCKYCCTBCHHBIMHU
CIyTHHKaMHU 3eMJIu.

VYrnoMsiHeM Takxke O HaOJIOJICHUSX,
BEAyIIMXCS B OKeaHe ¢ Oopra CyAoB, a
TaK)Ke C HCIOIB30BAHUEM JAPEH(PYIONUX
OyeB-M3MepHTeIIeH JIUISi MOHUTOPHUHTA CO-
CTOSTHUSI MUPOBOTO OKEeaHa M ISt AOJITO-
BPEMEHHOI'0 MPOTHO3a MOTroAbl (MEXIy-
HapoaHbIH mpoekT ARGO, cTapToBaBmnii
B 2000 roxy).

Jnis n3ydeHus KimMmara pe3ysIbTaThl
BCEX BHJIOB METCOPOJOTHYECKHX HaOII0-
JneHuit obobmarores. CHavyana BBIYUCIIS-
IOTCSl CpPEJTHHE MECSYHBIC U T'OJIOBbIC 3HA-
YeHWS METEOPOJIOTMYECKUX BEIUYUH U
MOAICYUTHIBACTCS YUCIIO CIIyYacB pa3iny-
HBIX aTMOC(epHBIX siBIeHUH. [lanHble Ha-
OJFOZICHNH 32 MHOTOJIETHHUI TIePHOJ TIOI-
BEpraroTcs KIMMAaTOJOTHMYEeCKOl (crarwc-
THUUYECKOH) 00paboTke. PaccumrteiBaroTcs
CpeHHEe MHOTOJICTHHE 3HAYEHUS METEOPO-
JIOTHYECKHUX BETMYHH, XapaKTEPHUCTUKHU UX
W3MEHYUBOCTH M JHHAMHUKH (CperHue
KBaJIPaTHUECKUE OTKIOHEHHSI, KOPPEIISLH-
OHHBIC M CIIEKTPAIbHBIC (PYHKIUW U Ap.),
COCTaBJISIIOTCS UX OJIHOMEPHBIC U MHOTO-
MEpHBIC CTaTUCTUYECKHE PAacHpeeseHus
y MTOBEPXHOCTH 3eMJIM, B TI0YBE U Ha pas-
JUYHBIX BBICOTaX B arMmocdepe. DTy WH-
dopMarro NoMenaT B KIMMAaTHYECKHE
U arpoKJIMMaTHYEeCKUE CIPAaBOYHUKH. Ta-
Kast 0000IIeHHAsT HHPOPMAITHS UCTIONB3Y-
eTcsl ISl MCCIIeIOBaHMs KIIMMATa, €ro M3-
MEHEHHH 1 IPOBEPKU MOJIENIeH KiIuMara.

Cucremarnueckne 0000IICHHS pe-
3yJbTaTOB PAAMNOJJIOKAIIMOHHBIX W CIIYT-
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HUKOBBIX HAOIIOJICHHI OTCYTCTBYIOT, He-
CMOTpSl Ha TO YTO HAKOIUJICH W XPAaHUTCA
00JIbIION 00BhEM MaTEepUANIOB HAOJIO/IC-
Huidl. TeM He MeHee BBINOJIHEH psii Ha-
YYHBIX paboT MO JaHHBIM 3THUX HaOIroIe-
HUH, HAPUMEP OCTPOCHBI KapThl 00124~
HOCTH TI0 MHpPY, JICJAOBBIX TMOJIed B
ApKTHKe, 10J€ 0CagKoB U Ap.

OO6parumMcs Tenepb K MOHUTOPHHTY
(daxTopoB, popmupyromux kimmar. Hao-
JIOICHUS 32 TAKUMH (PaKTOpaMH U UX aHa-
U3 TIPHOOPETAIOT B HACTOSIIEE BpEMs
0c000€ 3HaYEHHE, TAK KaK UX COCTOSIHUE U
HU3MEHCHUS ONPEJICIISIOT XapaKTep U Bpe-
Ms 0’)KHMJIaeMbIX U3MEHEHUH KIIMMaTa art-
Mochepsl B IIEJIOM, H B YaCTHOCTH BOJTH3H
36MHOM IOBEPXHOCTU. PaHee MOHMTO-
PUHT HEKOTOPBIX U3 HamOoJiee BAKHBIX
(hakTOpOB (ComepskaHMsI OCHOBHBIX Tap-
HUKOBBIX ra30B B aTMocdepe, TeMIepary-
PBI IOBEPXHOCTH OKEaHa, PaUallHOHHBIX
CBOMCTB TOJACTUJIAIOIIEH TMOBEPXHOCTH)
BooOIIE He mpoBoauics. Habmronenms 3a
COJIHEUHOM pajuanueil U a’po30JIbHOMI
MYTHOCTBIO aTMOC(hepbl TPOBOJIUINCH HA
OTPaHWYCHHOM YHCJIE CTAaHIWH, UX pe-
3yJIBTAThl MAJIO HCIIOJIb30BAJIMCH B KJIIMMa-
TUYECKHX HCCienoBaHusIX. Bpems ot Bpe-
MEHHU TPEINPUHUMAINCH JKCIIETUIHOH-
Hble OO0CJIC/IOBaHUS MAaTEPUKOBBIX H
TOPHBIX JICJIHUKOB M JIMIIL HEJJABHO Haya-
JIUCh U3MEPEHUS TUTOMIAIU CHEKHOTO T10-
KpOBa MOPCKHX JIBZIOB B ApKTHKE H
AHTapKTHKe.

B nocnennue necsitunetust ObuA CO-
3IaHBI CIYXOBI M CHCTEMBI W3MEPEHHM
KOJIMUYCCTBCHHBIX XapPaKTEPUCTHK OCHOB-
HBIX KIUMaTo(QOpMHUPYIOMUX (HAKTOPOB,
a TaKXe IEHTPHI 10 cOOpy W aHAIU3Y pe-
3yJbTaTOB. MeXayHapOaHAs CETh Ha3eM-
HBIX CTaHIMHI 0 M3MEPEHUSIM COJICpIKa-
HUSl TAPHUKOBBIX T'a30B B HACTOSIIIEE Bpe-
Ms BKIIOYaeT B ce0s CTaHIMU Pa3HOTO
«KJIacca» — OT KPYITHBIX 00CepBaTOPHiA
JI0 TIYHKTOB OTOOpa mpo0 MPU3EeMHOTr0



Kak Habnodarom 3a Kaumamom

BO3/1yXa B CIECLUAIBHBIC COCYIBI C OCIIE-
JIYIOLIMM U3MEPEHUEM COAEPKaHUS B HUX
MapHUKOBBIX Ta30B (IPOU3BOAMMBIM IICH-
TpaJM30BaHHO B JabopaTtopusix u obcep-
BaTopusAx). Ha Takux craHuumsx, pacrosuo-
JKCHHBIX Ha Pa3HbIX MIUPOTAX, HO B OCHOB-
HOM Ha OCTpOBaX B OKeaHE M Ha
00epEKbIX MATEPUKOB, U3MEPEHHUS IIPO-
U3BOJAITCS JIBA-TPHU pas3a B HENEII0 WIN
eXeJIHeBHO. VX pe3ynbTaTsl 4acToO OCpe/I-
HSIIOTCS 110 MECSIYHBIM U CE30HHBIM IEPH-
0JlaM, HaNpaBJIIOTCS B OAHKU JaHHBIX U
NyOJIMKYIOTCS. B CIIEHUAIBHBIX OTYETaX
(mampumep, otuetax CMDL — Climate
Monitoring and Diagnostics Laboratory,
CIIIA). Ha MHOTHX CTaHIHSIX M3MEPSIOT-
Csl TaKke MYTHOCTh atMocgepbl (KOiH-
YEeCTBO a3po30Jieil), MOTOKM pajaualvy,
olmee coxepaHHE O030HA M JAPYTHX
ra3oB, BIUSIOIINX HA MOTOKH pajiMalii B
atmocdepe.

W3mepenust Ha HA3eMHOM CETH IMPO-
m3BoaiTcsa ¢ 1960—1970-x rojgos, U K Ha-
CTOSIIEMY BpEeMEHH OOpa30BaHbl yKe
40—50-netHue psaasl gaHHbiXx. C KOHLA
1970-x u B 1980-¢ rojapl Ha4aTHl U3MEPE-
HUS COJiepKaHUs 030HA B CTOJIOE aTMO-
cdepbl U KOHIECHTPALUH psiia pajuaiu-
OHHO aKTHBHBIX IPUMECEH OYTH BO BCEH
ro0anbHON aTMOchepe ¢ TTOMOIIBI0 pa3-
JUYHBIX ~ JUCTaHIMOHHBIX  MPHOOPOB,
YCTQHOBJICHHBIX Ha CHELUAIBHBIX CITyT-
HuKax. Ilo cpaBHEHHMIO ¢ psilaMM JaHHBIX
HA3€MHBIX CTAHLUH TU PS/IbI TaHHBIX KO-
pode, TOYHOCTh UX OOBIYHO HHKE, HO 3aTO
MOJTy4aeTcsl HOYTH IJIOOAJBHBIA OXBaT
BCEH MOBEPXHOCTH 3€MJIH, U TIPEXK/Ie BCe-
IO OKEaHOB U MOJISIPHBIX 00JacTei.

C MoMOIIBIO CITyTHUKOB U3MEPSIOT-
Csl TAK)KE PAAMALMOHHbBIC XapaKTEPUCTH-
KM aTMOC(ephl ¥ TOJCTUIIAIOIIEH TOBEPX-
HOCTH 3€MJIM, U B YaCTHOCTH anbbeno,
MOTOKH KOPOTKOBOJIHOBOM M JJITMHHOBOJI-
HOBOI painaliii Ha Pa3HbIX YPOBHSX at-
Mocdeprl. Ocoboe 3HAaUCHUE UMEET CITyT-

HUKOBasi UHPOPMAIIHSI O COCTOSTHUU U U3-
MEHEHHMSIX TaKUX 4acTed KIMMaTH4YECKOU
CHCTEMBI, KaK IIOBEPXHOCTh MOPEH 1 OKe-
aHOB, MATEPUKOBBIE M TOPHBIE JIETHUKU. B
HACTOsIIEE BpEMs YAAETCsl U3MEPSTh CO
CIyTHUKOB U3MEHEHHE IJIOIa/IN U, TJIaB-
HO€, BBICOTHl TOBEPXHOCTH JIETHUKOB.
OTO MO3BOJISIET OINpPEAEATh, HalpUumep,
Oamanc Macchl ibaa I pernananm, paiioHsl
ee pocTa B cepeIMHE OCTPOBA U TasHUS Ha
ero Oeperax, 00beM Tanoil BOJBI, HOCTY-
naromiei B MupoBoi okeaH.

HazeMHBIX U CITyTHUKOBBIX JaHHBIX
4acTo HE XBaTaeT JJIs aHAJIN3a U UCCle10-
BaHWHU BIMSHUS KIMMaTO()OPMUPYIONIIUX
(hakTOpOB HA METEOPOIOTHUECKUE U KITH-
MaTHYECKHE XapaKTEPUCTHKH B OTHEIb-
HBIX pErHOHaxX M 4YacTAX aTMOC]epsl.
OcoOeHHO HEBBICOKUM SIBIISIETCS KadecT-
BO M3MEPEHUH B HIDKHEH atMocdepe npu
HUIMYAK OOJAYHOTO TOKPOBa, MPEIsT-
CTBYIOLIETO HAJECKHBIM JUCTAHIIMOHHBIM
HaOOJICHUSIM CO CIYTHUKOB. [loaTomy
[IPOBOASITCA MPOTPAMMBI U3MEPEHUH B OT-
JEJIBHBIX PErMOHaX BBICOKMX M HH3KHX
UPOT B Tpomocdepe 1 HIKHEH cTpaTo-
cdepe crienmanbHBIMKI IPUOOpaMH, yCTa-
HOBJIEHHBIMU Ha HCCIIEJIOBATENbCKUX Ca-
MOJIETAX U a3pOcTaTax, a TAKKE Ha cyAax.
B HEKOTOpBIX caMOJIETHBIX MpOrpaMMax
HCTIONB3YIOTCSI aBTOMaTHYECKUE MPHOO-
pbl, pa3MEIICHHbIC HA KOMMEPUYECKUX Ca-
MOJIETAX, BBIIOJHSAIOMIMX pEryJsipHbIC
MIPOJIOJDKUTENBHBIE PECHl MEXTy Mare-
puxamu. Torga codupaercst unpopmanus
Ha OTACJIbHBIX TPaccax 3a MEpUOJIbI B He-
CKOJIBKO JIET, YTO TIOBBIIIAET €€ [IEHHOCTb.

[Tpu ananu3e coOpaHHOM U3 pa3HBIX
HMCTOYHUKOB MH(OPMALIUHU O XapaKTepHc-
TUKax KJIMara ¥ KIAMaTo(QOpPMHPYIO-
mmx (akropax BO3HHKAIOT TMPOOIIEMBI
olpesieNIeHns] U3MEHEHUsI ITHX XapakTe-
PHUCTHK B IIPOCTPAHCTBE M, OCOOCHHO, BO
BPEMEHH, a TaKKe HaJEeKHOCTH OTHUX
orpeJieicHHid Ha (POHE MOTPEIIHOCTEH H3-
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MepeHuil. Takue NOrpelmHOCTH HMEIOT
JIBA WCTOYHHKA: IMOTPENTHOCTh H3MEpH-
TEJILHOT'O MpUOopa (WIKM KOMILIEKCa MPH-
0OOpOB) M TOTPEIIHOCTH OIpeelICHUS
caMOM XapaKTepPUCTUKHU KaK CpeJHeH Be-
JMYUHBI OTACIBHBIX WU3MEPEHHH KIMMa-
THYECKOTO JJIEMEHTa M0 HEKOTOPOMY
MPOCTPAHCTBY M TPOMEKYTKY BpPEMEHH.
31eck BaXXKHO yCTAaHOBHTD, MTPEJICTABIIAIOT
JM TIOJYYEHHBIC CTATHCTHYECKHE Xapak-
TEPUCTHKH CTALMOHAPHBIN Mpolecc,
€CJIA HET, TO KaKOBa CKOPOCTH (BEIMYMHA
TpeH/1a) UX U3BMEHEHHUH ¥ HaCKOJIbKO Ha-
JIe’KHO (HE CIIy4ailHO) 3Ta CKOPOCTH OIpe-
JIEJISETCSI.

BoJIbIIMHCTBO  BPEMEHHBIX  PSIJIOB
JAHHBIX U3MEPEHHH DIIEMEHTOB KIIMMaTa
M, OCOOEHHO, KINMAaTO(OPMUPYIOMIHNX
(haxTOpOB KOPOTKH. MI3MepeHus Hauannch
OTHOCUTENLHO HeAaBHO. HenmaBHo, ¢
1970—1980-x rogoB, HaYaIUCh U 3aMET-
HBbIC U3MEHEHUS KInMara. B To ke BpeMs
XOPOIIIO W3BECTHO, YTO HAJIS)KHOCTh aHa-
JI13a BPEMEHHOTO Psiia TEM BBILIE, YeM OH
mHHEee. [losToMy aust momrydeHust aoc-
TOBEPHBIX XapaKTEPUCTHK HMEIOIINXCS
PAI0B HAOIOACHUH IPUXOAUTCS HCIIOIb-
30BaTh CICLHUAJIbHbBIC PHEMbI COBPEMEH-
HOH CTaTUCTUKH.
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Hakormurennas nHpOpMaIus Bo BCEM
€e MHOT000pa3uu TO3BOJIAET OOJee WU
MeHee ITOJTHO CYTUTh O COCTOSTHIH KITUMa-
Ta B HACTOSIIEM M HEIaJCKOM IPOILIOM.
OpHako, pasyMeercs, Jaxe WCIONb3ys
BCIO 3TY UH(OPMAIIHIO, MbI HE MOXKEM OT-
BETUTh Ha BOIPOC O TOM, Kak Oyaer Mme-
HATBCS KIUMar B OyaymieM. EquHCTBEH-
HBIM UHCTPYMEHTOM, ITO3BOJIAIOIINM OIIC-
HUTb BCPOATHBIC TPAAYHIMC HU3MCHCHUA
KIIUMAaTa, SIBJISFOTCS KIMMaTHYeCKHE MO-
nenmd. M or kadecTBa TakuMX OIICHOK, a
TJIaBHOC, OT BBIBOJOB, CACIAHHBIX HAa HUX
0a3e, 3aBUCHT, B KAKOM HaIpaBJlicHUH OYy-
IyT pa3BUBAThCS MHUPOBas TOJUTHKA H
9KOHOMHKA (BCTIOMHHTE OYPHYIO ITOJIEMH-
Ky, Pa3BEpHYTYI0 BOKPYI IIOANMCAHUSA
KwuoTckoro npoTokosia, orpaHu4HBaroIIe-
ro BBIOPOCH B aTMocepy MapHUKOBBIX
ra3oB), a TaKkKe 37paBOOXPaHCHHE, KOM-
IJIEKC TIPUPOJIOOXPAHHBIX MEPOIPHUSITHIH
uT. I

Wrak, modeau. O6 UX BO3MOXKHOC-
TSAX, JOCTOMHCTBAaX M HEJIOCTAaTKaxX W, KO-
HEYHO, O TOM, 4TO, COTJIACHO MO/ICIIbHBIM
pacderam, MOXKET IPOU30UTH C KITMMaTOM
3emau B OmmKaWIIAe ECSITHUIETHUS, BEI
MIPOYTETE B CIACAYIOIIEM pa3ere.



KIUMAT B PACHETAX MOAE/IUCTOB

W3BectHsii mBennapekuii pusnk B. I1ay-
JIM UIYTHJI, 4YTO KOTJa OH MpEeACTaHeT Ie-
pen borom, To crnpocut BceBblliHEro o
JBYX Belax: 00 ypaBHEHUH 00beTUHEHUS
BCeX (PU3UUECKUX TOJIeH M 00 ONMUCaHWUU
aTMOC(EpHBIX MPOLECCOB — U OyATO ObI
YCIIBIIIUT B OTBET: «YpaBHEHUE — TOXKa-
JyHcTa, a BOT B aTMOC(EpHBIX poLeccax
s M caM HUYEro HE MOT'Y TTOHATHY.

JIpBHHAs 107 9TOM LIYTKU MPUXO-
auTest Ha ueTuHy. CkaxkeM npsiMo: abco-
JIIOTHO TOYHO y4Y€CTh ITPOTEKAIOIIHE B aT-
Mochepe M OKeaHe B3aHMMOBJIUSIOIINE
JIpyT Ha Ipyra IpoIecchl BO BCEM UX MHO-
roo0pasuu M Aa)xe MPOCTO UX MEPEecUu-
TaTh BPs/ JIM BO3MOXKHO. O/IHaKO BNajaTh
10 3TOMY NOBOJY B IIECCUMHU3M BCE K€ HE
CTOUT. JIuIb cpaBHUTENHFHO HEOOIBLIOE
YHCIIO TaKUX IPOLIECCOB PEIIAOIINUM 00-
pa3oM cKa3bIBaeTcsl Ha II100aTbHOM KIIH-
Mare 3eMiu. A OCTaJdbHBIC YYaCTBYIOT
TOJILKO B (POPMHUPOBAHUH KIIMMaTa PETuo-
HAJBHOTO (HampuMep, TOHWKEHNE COoIep-
JKaHUsI O30Ha KaXJOW BECHOM Haj
AHTapKTHJI0H, 4aCTO HA3bIBAEMOE «O30H-
HOW JBIPON», pa3syMeeTcsl, MpOsBISAETCS
npu  (HOPMUPOBAHUHN AHTAPKTHYECKOTO
KJIMMaTa, HO HEOLLyTUMO Ul KJIMMAarta,
ckaxem, EBpazun).

Takum 00pa3om, eciau MBI CMOYKEM
KOPPEKTHO y4Ye€CTb BBILICYIIOMSHYTbIE
OCHOBHBIE NPOLIECCH (a UX CIHUCOK OoJee
WIN MEHEEe XOpOLIO U3BECTEH), TO MOJy-
YUM Ka4eCTBEHHO MPaBHIBHYIO OOIIYIO

KapTuHY (OPMHPOBAHHUS TJIOOATBHOTO
knumata. OgHAKO IS TOrO 4TOOBI 3Ta
KapTHHA OKa3ajach 0ojiee MOJIPOOHON u
JIOCTOBEPHOM, NPUIETCS 3aMETHO PACIIH-
pUTh HAa0Op YYHTHIBAEMEIX TIPOIIECCOB,
TEM CaMbIM MHOT'OKPATHO OCJIOXHHUB ceOe
3amauy. PemaTs mogo0HbIe 3a1a4u CTaI0
BO3MO>KHBIM TOJIBKO C ITOSIBJIEHHEM MOIII-
HOM BRIYUCIUTEIBHON TEXHUKH, ITO3BOJIS-
FOIIEH CO3/1aBaTh CJIIOKHBIE KOMIUIEKCHBIE
KIMMAaTUYECKUE MOJIEIN U TPOBOJIUTH
OTPOMHBIA 00BEM MOJIEIEHBIX BBIYHCIIC-
HUM.

Yrto ke Takoe KIMMaTH4YeCKas MO-
nenb? Ee mocTpoeHne HaunHaeTes ¢ Ompe-
JICTICHUSI CHUCTEMBI ypPaBHEHHM, SBIISIO-
IIUXCI MAaTEMaTHYCCKUM  OIMCAHHEM
3aKOHOB (PM3HKH, ICHCTBYIOIINX B KIIMMa-
TH4eckor cucreme. OCHOBHBIE (pu3Hyec-
KHE 3aKOHBI XOPOIIO H3BECTHBHI MHOTHUM
elle CO IIKOJIbHON CKaMbH — 3TO BTOPOH
3aKk0H HproTOHA, TIEpBOE HAYAIO TEPMO-
JUHAMUKH, 3aKOH COXPAaHCHUS MaccChl U
ap. CI0)KHOCTh COCTOMUT B TOM, YTO MPH-
MEHUTEILHO K XKHUIKOCTSIM, IBUKYIIMCS
Ha cdepe (a TAaKOBBIMU B JOMYCTUMOM
MPUOIVKEHUH SBISTFOTCS 1 aTMOC(EPHBIH
BO3lyX, M BOJa B OKEaHe), MaTeMaTHIec-
Kasl 3aIiCh ATHX 3aKOHOB CYIIECTBEHHO
ycnoxHsiercsi.  [losiBisieTcst HeoOXou-
MOCTb HCIIOJIBb30BaHUs TaK Ha3bIBa€MbBIX
oughpepeHyuanbHbIX YpasHeHull 6 4acm-
HbIX NPOU3BOOHBIX, PEIIATH KOTOPHIE TIPH-
BBIYHBIM CIIOCOOOM — aHAJIMTHYECKH, Ha-
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mucaB OTBET B Buae (opmynb, —
HEBO3MOXKHO.

3/1ech MPUXOIUT HA IOMOIIb CTIEIH-
AIBHBII pa3jiell MAaTEeMaTUKU — GbIUUCIU-
menvbHas mamemamurka. Ee MeTonmpl mo-
3BOJIIIOT € OMNPEICNICHHOH TOYHOCTBIO
NPUOIM3UTD — ANNPOKCUMUPOBAMb —
muddepeHInanbHble  ypaBHEHUSI C  II0-
MOIIBIO aeedpautecKux ypagHeHutl, ana-
JUTHYECKOE PEIICHHE KOTOPBIX 3aTpy/-
HSICTCS YK€ JIUIIIb UX KOJUYECTBOM, KOTO-
poe U onpe/IeIsieT TOYHOCTH alpoKCcHMa-
UH.

CyIIecTBYIOT pa3HbIe CIIOCOOBI arl-
MPOKCUMAINH TUPPEepeHINATBLHBIX YPaB-
HEHU, OMUCHIBAIOIINX JIBUKEHUE aTMO-
cdepsl u okeana. [Ipore Bcero mpencra-
BUTH ceOe cienytomumii. Bes atmocdepa u
BECh OKeaH pa30uBaroTCs Ha ciou (00bIY-
HO TOIIIIMHA ATHX CIIOEB 3HAYUTEIHHO
yOBIBaeT 1Mo Mepe MPUOTIKEHHS K TIOBEPX-
HOCTH pa3sjielia arMocdepsl U OKkeaHa). 3a-
TEM Napajuie]n U MEPUINaHbl PACCEKAIOT
3TH CJIOM Ha «KYOHWKH», KOTOPBIX TeM
Oosblie, YeM MEHbIIEee YTII0BOE PacCTos-
HUE 33J1aeTCsI MKy Mapajuie]siMU U Me-
punnanamMu. Yncno «kyOMKOB» WIIH, Kak
UX Ha3bIBAIOT, SIY€eK XapaKTepU3yeT npo-
cmpaHcmeeHnoe paspeuierue MOJEIH.
Uem Oompliie pa3Mepsl sTYEHKH U, CIENO0-
BaTEeIbHO, MEHBIIIE UX OOIIee YUCII0, TEM
Oonee rpy0b0 MOJENb OMUCHIBACT Peaib-
HBIC TIPOIIECCHI, TAK KaK BHYTPH SYCHKH
HUKaKHe M3MEHEHHUs He yYuThIBatoTcs. K
[pUMEpPY, €CIH B OJMH «KYOHK» IOMEC-
TUTh BCIO MOCKOBCKYIO 00J1aCTh, TO OKa-
JKETCsI, 9TO BO BCEX €€ KOHIIAX OJHA M Ta
Ke TemrepaTypa BO3[yXa U OJMHAKOBBIN
0 CHJIE U HAIIPABIICHUIO BETEP.

PemB Takmm oOpazom cdopmMupo-
BaHHYIO CHCTEMY anreOpandeckux ypas-
HEHUI{, MBI TIOJyYUM HA0OD (ISl KaXK IO
SSUCHKH CBOW!) B3aMMOCOTIIACOBAHHBIX
3HAYCHHH HMCKOMBIX KIMMAaTHYECKHX BeE-
yuurH. COBOKYIMHOCTh 3TUX HA0OPOB Xa-
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paKTepHU3yeT COCTOSHUE KIMMATHIECKOH
CUCTEMBI 8 KOHKPEMHbll MOMEHN 8peme-
Hu. J17151 TOTO 9TOOBI y3HATH, KK U3MCHSIT-
Cs 3HAYCHUS BEJTMUMH B KaXKJIOM U3 Ha0O-
pOB uepe3 HEeKOTOPbIH 3aaHHbIN ITpOMe-
KYTOK BPEMEHH, HY’KHO CHOBA PEIIUTH TY
XKe CUCTeMY anreOpanyecKix ypaBHEHHH,
HO Ha ceil pa3 ee KOdQPUIIUEHTHI OyIyT
c(hopMUPOBAaHBI Ha OCHOBE YK€ BBIUHC-
JICHHBIX HaMH 3HAYEHUM KIMMaTHYECKUX
BEJIMYMH U C YUETOM MPOJOJIKUTEIBHOC-
TH 3aJJaHHOTO TPOMEXYTKa BpPEMEHH.
Br16panHbIit HAMH IPOMEKYTOK BPEMEHH
HA3bIBACTCSI WUACOM MOOeIU NO 8PeMeHU
(X cokayeHnI0, B COOTBETCTBUH C METOIa-
MU BBIYHCIUTEIHHON MaTEeMAaTUKH BBIOOD
BEJIMYMHBI 11ara 110 BPEeMEHH, KaK MpaBu-
JI0, J)KE€CTKO CBSI3aH C pa3MepaMH HalIuX
«KyOHWKOBY, TTO3TOMY, YMEHBIIIast Tabapu-
Thl MOJICJIbBHOW SYEWKH, T. €. YBEJIUUHUBas
YHCII0 anreOpandeckux ypaBHEHHH B CHC-
TeMe, MBI 4acTo oOpekaem cebst Ha H3-
MeJIbUEHHE IIara 1o BPEMEHH, a 3HAUWT,
Ha POCT OObeMa BBIYUCICHHUM, TaK Kak
Hally CHUCTeMY MpPHJIETCS perarb OOolb-
Iee 9uciio pas). MHOTOKpPAaTHO TIOBTOPSS
3Ty NPOLEAYPY, MOKHO BBIYHCIUTH I10-
CJIeIOBATEIbHOCTH HAOOPOB KJIMMaTHYEC-
KHUX BEJIMYWH, OMUCHIBAIOIIUX YBOJOIHIO
COCTOSIHMSI KIIMMATHYECKOM CHCTEMBI.
CucteMbl Takux anreOpanvyecKkux
ypaBHEHUI OrpPOMHBI, MOATOMY peIlaTh
9TH ypaBHEHUS «BPYYHYIO» HEBO3MOXKHO,
3aTO UMEHHO TaKHe YPaBHEHHS «YMEIOT»
pemarb KOMIbIOTEphI. [ 3T0oro Heooxo-
JUMO JIWIIG 3aIicaTh 3TH ypaBHEHUS Ha
TOHATHOM» KOMIIBIOTEPY S3BIKE — B
BHUJIE KOMIIBIOTEPHON mporpaMmmsl. Bce
OCTaJIbHOE OTIPENIEISACTCS JTUIIb MOIITHOC-
TBIO U OBICTPOJICHICTBHEM KOMIIBIOTEPA.
3aaqy KOMIBIOTEPY MOKHO 00JIer-
YHUTh pa3HBIMHU CIIOCOOAMHM — HA4MHAsK C
YIPOIIEHUSI UCXOTHON CHCTEMBI ypaBHe-
HUN (HampuMmep, HWCKIIOYHMB OIHCAHHE
MIPOLIECCOB, KOTOpPbIE B paMKax IOCTaB-



Knumam s pacdemax modesiucmos

JICHHOM 3a/1a4M HE OYCHb Ba’KHBI) U ONTH-
MU3ALMN BBIYUCINTENIbHBIX AJITOPUTMOB
(momycTuM, yMeEHbIIas MPOCTPAHCTBEH-
HOE pa3pelIeHue MOJENH) M KOHYasl CO-
BEPLICHCTBOBAHNUEM KOMIIBIOTEPHOH IPO-
rpaMMbl  (yYUTBIBasE OCOOCHHOCTH WC-
MOJB3YEMOI0  KOMIIBIOTEpAa — 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 mporpammucta. Ilo stoit mpu-
YMHE U1 CO3JaHUs KIMMAaTHYECKOH MO-
JIeITd, TIPOBEICHUS UCCIIeIOBAHUI C ee IM0-
MOLIBIO H, TJIABHOE, aHAJIN3a MOTYYEHHBIX
MO/JIENIbHBIX PE3yJIbTaTOB OJJHOTO CIIeIHa-
JHcTa HeJocTaTodHo. MoJenupoBaHne
KJIMMaTa Ha COBPEMEHHOM YPOBHE — 3a-
Jada, ¢ KOTOpOHl crnocoOHa CHpaBUTHCS
JIMIIb TPYIIA CHELHAAINCTOB B YKa3aHHBIX
obnactax. [lo mepe pa3sBUTHS KIMMaTH-
YEeCKOM MOAETH BO3HUKACT MOTPEOHOCTH
B PACLIMPEHUHU Kpyra CHELUAINCTOB —
NPUBJICYCHUU XUMHKOB, OMOJIOTOB U JIP.
Bce BbleckazaHHOE OTHOCHTCSI K
JNETEPMUHUCTCKUM  ((pU3NKO-OMOXUMHU-
YeCKHM) MOJIEISIM, HanOoJiee 4acTo WC-
MOJIb3YEMBIM CETOJTHS TIPH U3YUCHUH KITH-
maTta. VX MOXHO pa3fenuTb Ha TpHU
OCHOBHBIX KJlacca (B IOpsKE BO3pacTa-
HUS CIIO)KHOCTH): 1) TpOCTHIE KJINMaTH-
YeCKHe MOJEIH, B YACTHOCTH ABYMEPHBIE
(yuuThIBarOLIME TOJIBKO M3MEHEHUS KIH-
MaTHYECKHUX BEJIMYMH C BBICOTOM U OT I10-
JII0ca 710 MOJTI0ca), OTHOMEpHBIE (ompee-
JSIFOILME JIMIIb M3MEHEHHS KIMMaTH4ec-
KHX IT1apaMeTpOB C BBICOTOH) MJIM Jake
HyJIEMEpHBIE (JJIs1 O/THON TOYKU POCTPaH-
CTBa); 2) TaK Ha3bIBaEMbIE MOJIEIIN IPOME-
JKYTOYHOH  CJIIO)KHOCTH M, HAaKOHeIl,
3) CIOXHBIE TPEXMEpPHBIE MOJCIH CO-
BMECTHOW IMPKYJSIIMU aTtMochepbl u

okeana (MOILIAO), 3aHMMaroIue BBIC-
IIyI0 CTYIIEHb B HMEPApXWU KIIMMaTHYeC-
KUX MOJEJICH.

B nacrosmiee Bpemst Hanbosree MoII-
HBIM M TEPCHEKTUBHBIM HHCTPYMEHTOM
OLICHKH BO3MOXKHBIX B OyayIleM U3MeHe-
HUW KiIuMaTta OONBIIMHCTBO CIICITHAIINC-
TOB CUMTAIOT [NI00AJIbHBIC 00bEAMHEHHBIC
MOJIeNI 00LIel TUPKYJISIHUA aTMOchepbl
1 okeaHa. Takue MoJenn BOCITPOU3BOMIST
KIIMMAaTHYECKH 3HAYUMBbIE TIPOILIECCH U
oOpaTHBIE CBSI3U MEKAY HUMH, Oiaronaps
YeMy II03BOJISIFOT OILIEHUBATh OyIyIIue
COCTOSIHHSI KIIMMATHIECKOH CHCTEMBI.

[IpocTeie MOmenu MOTYT OBITH HC-
MTOJTB30BAaHBI CaMH TI0 cebe (Hampumep,
JUist oueHKU 3()(EeKTOB COKpalleHus: Bbl-
OpocoB B aTMocdepy B COOTBETCTBHHU C
MEXTyHAPOIHBIMHA JOTOBOPEHHOCTSIMHN),
b0 Kak 4acTh TaK Ha3bIBAEMBIX MoOJIe-
neit  coBokynHoi onenku (Integrated
Assessment Models), Hanpumep, 115t aHa-
JIN3a CTOUMOCTH TaKuX cokpaieHuii. He-
00XOIMMBIC JIJIsl pa0OThI MIPOCTBIX MOJIC-
Jed mapameTpbl MOAOHpAIOTCS WIH U3
JAHHBIX U3MEPEHUH, NN U3 Pe3yIbTaTOB
pacueToB o Oonee cmoxkubiM MOIIAO,
JICTHUKOBBIM MOZETISIM U T. 1.

Mopenu mpoMeKyTOYHOU CII0KHOC-
TH He cTonbko yerynatroT MOLIAO B unc-
Jie OIHCHIBAEMBIX IIPOIECCOB, CKOJBKO
MIPEBOCXOAT UX B CTETIEHH YIIPOIIEHHOC-
TH 3TUX ONHMCaHuil. Moxenu npoMexy-
TOYHOW CIIO)KHOCTH TIOJIE3HBI TIPH UCCIIe-
JOBAaHWW OTAENBHBIX (DU3MUECKUX TMPO-
LIECCOB, UX B3aUMO/ICHCTBHI U 0OpaTHBIX
CBSI3€ll MEXIly HUMH, a TaKKe MPUMEHs-
I0TCS B HCCIEAOBAaHUAX ITaJIeOKINMaTa
(kMMMaTa 1ajgeKux MPOILIBIX 30X ).

OCHOBHBIM TIPEUMYIIIECTBOM MOJIe-
JIel, HaXOSMIINXCS Ha OoJiee HU3KUX CTY-
MEHSIX MEePAPXUH, SBISETCS UX BBIYUCIIH-
TenbHast 3¢ (ekTnBHOCT. OHA TIO3BOJISET
MIPOBOANTH C MTPOCTHIMU MOJIETSIMHA H MO-
JeNAMHA  TIPOMEXYTOUHOM  CII0KHOCTH
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MHOT'OYUCJIICHHBIC PACUCThI NPU pa3ini-
HBIX JOMIOJIHUTCIIBHBIX IMPEAIIOJIOKCHHUAX,
ad TaK’KC OCYILICCTBJIATh Ha UX OCHOBC BbI-
YHCJICHUA, OXBaTbIBAIOIINE CPABHUTEIIb-
HO JUINTENbHbIE (OT THICAYM JIeT U OoJee)
MepuoJbl B MCTOPUM KIUMara 3eMJIH.
Hcnonb3oBanue NpocThIX MOJENECH U MO-
JieNiel MPOMEKYTOYHOM CII0KHOCTH B MC-
CJICIOBAaHUSX BO3MOJYKHBIX B OYIyIIIEM H3-
MEHEHUHN KJIMMaTa HOCUT BCIIOMOTaTelb-
HbIif xapakTep!.

Copemennsie” MOLIAO, HcIomb3yeMble
B pacucTax M3MEHCHUHN KjImMarta, BKJIKOYarT B
Ka4yeCTBE OCHOBHBIX KOMIIOHEHTOB HHTEPAKTHB-
HbIC (B3aMMOJECHUCTBYIOLIHNE APYT C IPYyroM) MO-
JIeTH aTMOC(epbl, OKeaHa, BEPXHETO CIIOS CYIIH,
kpuoctepsl u Ouocdepsl. [IpocTpancTBeHHOE
paspemieHHe  aTMOC(EPHBIX ~ KOMIIOHEHTOB
MOIAO cocraBnsier B cpeanem g0 200—
300 KM 110 TOPH30HTAIIU U OKOJIO 1 KM 110 BEpTU-
Kanu (BHE MPEAEIOB MOTPaHUYHOTO CJIOSI, B KO-
TOPOM BEpTHKAIBHOE pPa3pelIeHHe BCEer/a BEI-
me). [IpocTpancTBenHoe paspemieHne OKeaH-
ckux komnoHeHToB MOLIAO cocraBisier B
cpenaem 200—400 M 1O BepTHKAIM H [0
50—200 kM 10 TOpHU30HTAIH (OJHAKO €CTh MO-
JIEJIN ¢ Topasio 00Jiee BEICOKUM Pa3pelicHUEM).
TTocKOJIBKY AJIS 3HAUUTEIBHOI YacTH KIMMAaTH-
YeCKH 3HaYNMBIX ITPOIIECCOB YKa3aHHOTO pa3pe-
IICHUsS] HEJJOCTAaTOYHO, TaKHE IMPOLECCHI Mpej-
CTaBJIE€HBl B MOJGISAX C TOMOINBIO Tak
Ha3bIBACMBIX MapaMeTpu3aluil (IPHOIH3UTENb-
HO BEPHBIX U HE TPEOYIOUNIMX OOJIBIIUX BBIYHC-
JIUTEJBHBIX 3aTPAT COOTHOLICHHUH ), OCHOBAaHHBIX
Ha QU3HNUECKHX CBA3SIX MKy KITHIMAaTHIECKIMHU
XapaKTepUCTUKAMH Pa3HbIX MacIuTaboB. CoBpe-
MEHHBII YPOBEHb Pa3BUTHS KOMIIBIOTEPHOI TeX-
HHUKH TIO3BOJIACT MPOBOJAUTHL BBIYHCICHHUS C HUC-
nonb3oBanueM MOLIAO nnst mHTEpBajIoOB Bpe-
MCHH B COTHH JICT.

W3-3a  Henuwennocmu  KIMMAaTHYECKOU
CHCTEMBI (3THM TEPMHHOM KPaTKO 0003HAYarOT
BECh KOMIUIEKC CIIOKHBIX B3aUMOJCHCTBUIA
MEX/Ty OT/ICIbHBIMHU €€ KOMITOHCHTaMH ) Pe3yJib-
TaThl MOJACJIbBHBIX paC‘{CTOB €€ 3BOJIFOIIUHN MOFyT
0Ka3aTbCsl Pa3JIMUHBIMU JlaKe TIPU MAJIbIX BO3-
MyU_ICHI/IﬂX B HAYAJIbHbBIX yCJ'IOBI/IﬂX (T. c. CTapTO-
BBIX 3HAYCHUSIX MOJICJIbHBIX MapameTpoB). [1o-
3TOMy B HCCJICOOBAHUAX peaKuI/m KJIIMMaTHu4yec-
KOW CHCTEeMBl Ha T€ WIM UWHBIC BHEIIHHE
BO3/ICHCTBHA (KaK B IMPOILJIOM, Tak U B Oyay-
IIeM ) Ba)KHO UCTIOJIh30BaTh TaK HA3bIBACMbIH aH-
camOJIeBBIi TTOAX0, IPYTHMH CIIOBAaMH, ITOBTO-
PATH pacyeTsl J1s OAHOTO U TOTO K€ BPEMEHHO-
IO MHTEpBaJa MPH OJHOM W TOM K€ BHEIIHEM
BO3CUCTBHH, HO IIPU Pa3HBIX HAYaJIbHBIX YCIIO-
BHUsIX. Takod MOJXOA, YPE3BBIYAWHO YCIEITHO
WCIOJIb3YEMBII B YHCIIEHHOM ITPOTHO3€ MOTO/IbI,
MO3BOJISIET OLICHUTh WU3MCHEHUS ()VHKYull pac-
npeoeneHus 6epoAMHOCMU TS Pa3JINYHBIX KIIU-
MATHYECKHX XapaKTEPUCTHK, T. €. TIOJyUYUTh Ha-
MHOTO 0o0Jiee MOJHYIO U JIOCTOBEPHYIO KapTHHY
BO3MOYKHBIX KJIMMATHYCCKUX H3MCHEHUH 10
CPaBHEHMIO C OJHMHOYHBIM pacyeToM. Jlpyrum
MIPUMEPOM aHCAMOJIEBOT'O TIO/IX0/1a SIBJISICTCS CO-
OupaHue pe3yJIbTaTOB PACUYETOB, MOJYYCHHBIX C
[MOMOIIIBK0  HECKOJIBKUX ~MOJIeiel, B OJHY
rpymiy.

OrieHKa BO3MOYKHBIX U3MCHCHUH KIIMaTa
JJIsA HpOCTpaHCTBeHHLIX MaClHT3.6OB MCHBIIIC
KOHTHHEHTAIbHBIX TPEOyeT MpHBICUCHHS pa3-
JIMYHBIX CIIOCOOOB «JIETATM3ALUI» PE3YJIbTATOB
pacueroB ¢ momormibio MOILIAO. B nactosimee
BpEMsI C OTOH LIEJIbI0 IIMPOKO MPUMEHSIOTCS Ha-
CTPOEHHBIE HA TE€ WJIU MHbBIC PETUOHBI PecUOHAIb-
Hble Kaumamuyeckue mMooeiu ¢ BBICOKUM Ipo-
CTPAHCTBEHHBIM pa3pelieHHueM (0T HECKOJIbKUX
JIECSITKOB KUJIOMETPOB U BhIIIe). B Takux mone-
JISIX, B YaCTHOCTH, 0OJIee IETaIbHO YUUTHIBACTCS
penbed MOACTHIIAKOIICH MOBEPXHOCTH, JACTCs
Oosiee TOYHOE ONMCAHHE TPAHUI] BOJAOEMOB H

1 Z[eTaanoe OIMCaHNE COBPEMEHHBIX KITMMaTUICCKHUX MOJIETIEN U 0coOEHHOCTEH X TIOCTPOCHUS CO-
cTaBJIsIeT OOBIMHO TOM 00BEMOM 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/JICJILHBIX UCCIICIOBAaHMSIX KITUMaTa, MOTYT Oe3 ymep6a JUIA IIOHUMMaHH JaJ1€C U3JIOKEHHOT'O

IIPOJOJIKUTL UTCHUE, OITYCTUB STOT pas3Jeil.

2Tlox «coBpeMmeHHBIMI MOITAO 1o1pa3yMeBaeTcs IokoJieHue 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 UCTIOB3YIOTCSI BMECTE C TII00AIbHbI-
Mu. OHH, KaK IPaBUIIO, OMHCHIBAIOT TE Ke (PU3H-
YecKHe MPOIECChl, a Ha TPaHUIAX MOJCIHpYe-
MOTO pEruoHa 3HAYCHHUS  MOJCIHPYEMbIX
BEJIMYUH COBINAJAIOT WIN IUIABHO HEPEXOIsIT B
COOTBETCTBYIOIINE BEJIMYHMHBI, TOJyYCHHBIC C
MTOMOIIBIO TT100aIbHOM Mozenu. Takum oOpazom
MPOUCXOIUT «TEIECKONM3ALM» MOAEIUPYEMO-
ro KJIMMaTa B Hy’KHOM pETrHOHE.

Hapsny ¢ AeTepMUHHCTCKUMH MOJCISIMU
CYIIECTBYIOT CTATHCTUYECKHE MOJIENHU KIIMMAaTa.
DTO «4EpHBIC SIIMKHY», B KOTOPBIX yCTaHABIIUBA-
IOTCSI CTATHCTHIECKUE CBSI3H MEXKAY «BXOISIIH-
MH» HM3MEHEHHMSMH KIUMaTO(QOPMHUPYIOIINX
(hakTopoB (0OBIYHO B OOJIBIIIOM PETHOHE) U «BbI-
XOASIIMMI» KIMMATHYECKHMMHU 3JCMEHTAMH B
KaKOW-TO €ro 4acTH (WM B OTJCIBHON TOUKe —
HA METCOCTAHIMH) B TEUCHHE HEKOTOPOTO IMpo-
MEXyTKa BpEMEHHU. B craTicTHueckux MoJensx
«aBTOMATHYCCKI MOYYaI0TCsl CTATUCTHUECKUE
XapaKTepUCTUKU MOJICIUPYEMbIX BEJIHYUH, HO
OOBIYHO OHY BEPHBI JIUIIB AJISI HCCIETYEMOTO pe-
TMOHA U PAacCMaTPHUBAEMOro MEpHOo/ia BPEMEHH.
BBIHOCHUTE UX PE3yNIBTATHI 32 PAMKH 3THX PEruo-
Ha U IPOMEXKYTKa BPEMEHH MOXXHO TOJBKO Oy-
Jy9{ YBEPEHHBIMU B TOM, YTO MOJEIBHEIE CBS3H
B «IIIHKe» OyIyT «paboTaTh» U BHE YKa3aHHBIX
pamoxk. [lo cBoeit cyTH cTaTuCTHYECKHE MOICTH
SIBIISIFOTCS. TUArHOCTHYECKUMH, T. €. YUCICHHO
OTpaXkaloT CYIIECTBYIOMIEE U 3a(UKCHPOBAHHOE
U3MEpPEHUsIMHU TToJI0KeHHe Jiest. OHU MaJlo TIpH-
TOAHBI ISl TIPOTHO3MPOBAHUS, TaK KaK MOTYT
«He paboTaTh» B YCIOBHAX MEHSIOIIETOCS
KJIMMara.

B oTinune oT HUX JIETEPMUHHUCTCKHUE (H-
3MKO-MaTeMaTHYECKUE MOJIEITH BO MHOTOM SIBJISI-
IOTCSl TPOTHOCTHMYECKMMH — OHHU IPU3BAHBI
JIaTh OTBET Ha BOIIPOC, KAKOB Oy/IeT OTKIIMK KITH-
MaTHYECKOH CHCTEMBI Ha TPsIyIHe U3MEHEHHS
B CYIIECTBYIOIIUX CErOIHS IPUPOIHBIX SBICHH-
SIX WM Ha TIOSIBJICHUE HOBBIX €CTECTBEHHBIX HITH
AQHTPOIIOTEHHBIX (peHOMeHOB. OT TOTo, KaKUM
OyZeT 3TOT OTBET, 3aBUCUT OYEHb MHOT'OE: TIpH-
HSTHE WM HENPHHATHE TEX MM HHBIX PEIICHHH,
B IIEPBYIO OYepe/b SKOHOMHYECKHX U TOJIHUTH-
YeCKUX, N3MEHEHHE KauecTBa KU3HU HACEIICHHS
u np. Kak u3BecTHo, peanuzanus Takux pelie-

HUH TpeOyeT 3HAaUNTEIbHBIX MaTepHalbHbIX 3a-
TpaT W HEMaJoro BpeMeHu. [loaToMmy I1ieHa
OLIMOKM MOJEIBHOIO MPOrHO3a UpPE3BBIYANHHO
BBICOKA. B CBSI3M ¢ DTHM BO3HHMKAET €CTECTBEH-
HBII BOIIPOC, MOKHO JIM JIOBEPSITH (U €CJIH /1, TO
B KakKO#l CTEMEHH) MOCIbHBIM pPE3yJIbTaTaM.
KaK y}IOCTOBepI/ITbCﬂ B TOM, YTO Ta WJIX KHAs MO-
JIeNTb «IPABUIIHHOY» pearupyeT Ha N3MEHSIOIe-
cs BHEIIIHKE BO3/IeiCcTBHS?

Koneuno, MOXHO, 3aJI0)KMB B KaueCTBE
CTapTOBBIX MAPaMETPOB MOJICIU JITAaHHBIE, COOT-
BETCTBYIOMIKE, JomycTuM, 1920-M romam, u cBe-
JICHUSI O POCTE COJIEPIKAHMUS YTIIEKUCIIOrO ra3a B
MOCTICIYFOIIHE ACCATHICTHS, pACCYUTATh 3HAYC-
HMS KJIMMAaTUYECKHUX BEJIMYUH B KOHIE XX BeKa
U CPaBHHTH IOJIyYCHHBIC PE3YJIbTAThl MOJICIIb-
HBIX pacquOB C JaHHbBIMH MOHI/ITOpI/lHFa 34 3TOT
nepuoJi. OJTHAKO Ja)Ke €CIIM COTJIACHE MOJICIIb-
HBIX PE3yJIbTATOB U IaHHBIX H3MEPEHUH OKaXkeT-
Csl PEBOCXOIHBIM, HET HUKAKOW TapaHTHH, YTO
Tak OyJeT u B ciy4ae ¢ MPOrHO30M, Halpumep,
Ha 2020 rox (HamOMHHM, 4TO BBUAY KpaiiHe
CJIOKHOM 3aBUCHUMOCTH — «HEJIMHEHHOCTHY —
MEX]y KIMMaTO()OPMUPYIOIIUMH IPUPOTHBIMHI
SIBIICHUSIMH TIOJTy4YEHHBIE OLEHKH MOTYT CHJIBHO
M3MEHSTHCS JaXKe MPH HEOOIBIINX OTKIOHEHUSAX
B MOJICJIBHBIX MapameTpax). B HacTosiee Bpems
€/IMHCTBEHHON BO3MOXHOCTBIO IOJIyYUTh OTBET
Ha MOCTABJICHHBIM BOIIPOC OCTAETCSI BCECTOPOH-
HSISL OYeHKa MOJICIH, BKITFOYAFOINasl aHAJH3 BOC-
MIPOM3BE/ICHUS] MOJICIIBIO HE TOJILKO HaOIIO/1ae-
MOT0 CPEJHEr0 COCTOSIHUS KIIMMaTHYECKOH CHC-
TEMbI, HO U MEKT0JIOBOHM, BHYTPH- U MEXBEKO-
BOW W, MO-BUAMMOMY, 0OJiee JOJITONEepHOAHOM
M3MEHUMBOCTH KIMMATHYECKON CHCTEMBI .

Y 10o0HOH MutocTpanueil ciay>KUT OLEHKa
Mojiesiel (MM, TOYHEeEe TOBOps, CHUCTEM), HC-
I10JIb3yE€MBIX B YHCJIIEHHOM MIPOTHO3€ ITOT0/IbI, Ha
OCHOBE BepU(pHKAIIUU POTHO30B. B urcieHHOM
MIPOTHO3€ MOTOBI HCIOJIB3YIOTCS MOJENIH 00-
IeH UPKYJIAIUE aTMOC(EpBI C 33/JAHHBIMHU Pac-
MpeIesICHUSIMHU TEMITEPaTyPbl HOBEPXHOCTH OKe-
aHa M XapaKTepUCTHK MOPCKOTO JibJia. OCHOBHOE
OTJINYNE TAaKMX MOJCIICH OT KIMMATHYCCKHUX CO-
CTOUT B 00JICE BEICOKOM ITPOCTPAHCTBCHHOM pas3-
peteHuy. OTo 00yCIOBJIEHO TEM, YTO B YHCIICH-
HOM IIPOTHO3€ TOTO0J(bI CPOKH PACUETOB C TIO-
MOUIB) 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
¢ JTAHHBIMM HaOJIO/ICHUIL, KOTOPOE HasbIBaeTes gepugpuxayuetl (verification).
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MO3BOJISICT HCIOJIB30BAaTh BHICOKOE IMPOCTPAH-
CTBEHHOE paspelieHne U 0oJbinoe (HeCKOIbKO
JIECATKOB) YHCIIO WICHOB aHcaMOa. CpaBHEHHE
MPOTHO3a C JAHHBIMU HAOIIOICHUH SIBISIETCS PY-
TUHHOH NpoLeAypoi BO BCEX MPOTHOCTHYECKUX
nenTpax. OOBIYHO CpaBHEHUE IPOBOIHTCS II0
PSITY KPUTEPHEB, UITH TaK HA3bIBAEMBIX MeP MAC-
mepcmea, NIt OrPaHMYEHHOTO YK CIa KITFOUEBBIX
MPOTHO3UPYEMBIX XapaKTEPUCTUK aTMOC(hephl
(TemrepaTypsl ¥ BIa)KHOCTH BO3/yXa, CKOPOCTH
BETpa U Jp.).

Wuaue obctouT aeno ¢ pacyeramu Oyry-
[UX U3MEHEHMH KiuMarta ¢ momoinsio MOITAO.
Takue pacdeTsl MPOBOASATCS, KaK MPaBHIO, HA
JIECATKH U COTHH JIET, TIO3TOMY TIPSIMbIE CPaBHE-
HUS TIOJYYEHHBIX CETO/HS PEe3yJbTaToB C JaH-
HBIMH Ha6H}OZLCHHﬁ CTaHYT BO3MOXHbBIMH JIMIIIb
B JajiekoM OyIymieM, KOoraa 3To yke He Oyaer
HUMETh HHUKAKOI'0 MPAKTHYeCcKoro cMeicna. Kpo-
M€ TOTO, Pe3yJIbTaThl THX PACYETOB HEJIb3sI CUH-
TaTh B [IOJIHOM CMBICIIC TPOTHO3aMH, HOCKOJIbKY
BHEITHUE BO3ICHCTBUS HA MOJIITBHYO KITIMATH-
YECKyI0 CHCTeMy (HampuMmep, aHTPOIIOICHHBIC
BBIOPOCHI TAPHUKOBBIX TA30B U a3p030JIei B aT-
Moc(hepy), Kak OTMEYaloCh BHIIIE, 3aAt0TCS B
COOTBETCTBHU C PAa3JIMYHBIMHU CIICHAPHSIMH Pa3-
BUTHS YEJIOBEUECTBA, BEPOATHOCTD Peann3aliuu
KOTOPBIX HE ONpe/eNicHa. B aHTIOsM3bI9HON JTH-
TepaType 3TO OOCTOSTENBCTBO MPOSBUIOCH B
TOM, YTO TepMUH prediction (npoero3) ObUI B TIO-
CJICIHUE TOJBI BEITECHEH TEPMUHOM projection,
KOTOPBIl HE UMEET MPSMOro MepeBoja Ha pyc-
CKHI S3BIK I KOTOPBIM MBI IEPEBOANM HECKOIb-
KO I'POMO3JIKO: OYEHKA 803MONCHLIX 8 Oydyuem
usmeHenuti (ACTIONIb3yEMBIil THOTJA B 3TOM CITy-
Yae HAlIMMK COOTEYECTBEHHUKAMH TEPMUH 1pPO-
exyus TPENICTABISETCS] HAaM HeYIauHBIM).

HWTtak, B OTIMYHE OT YHCIEHHOTO MPOTHO32
IOTO/Bl, MpU pacyeTax OYIyIIUX COCTOSHHUN
KJIMMATHYECKOI CHCTEMBbI HEBO3MOXKHO YCTaHO-
BUTbH, HACKOJIBKO MMPUTI'OAHBI UCITIOJIB3YEMBIC MO-
JIeTIH, AHATU3UPYS COOCTBEHHO PE3YJIbTaThI 3TUX
pacdeToB. B T0 jxe BpeMsi BIIOJIHE PE30HHBIM SIB-
JsIeTCsl MPE/IIOTIOKEHHE O TOM, YTO JOCTOBEp-
HOCTb Pe3yJbTaTOB pacyeToB OyAyLIero KIuMa-
Ta ompejesieTcss CIOCOOHOCTBIO MOJEIH Kak
MHHUMYM BOCIHPOU3BOJHMTH COBPEMEHHOE CO-
CTOSIHUE KITMMAaTHIECKON CHCTEMBI (BKITIOUAst TO-
JIOBOH IMKI), @ TAKXKE PA3INYHBIC €€ COCTOSHHUS
B TPOILIOM B COOTBETCTBHH C HMEIOIIUMHUCS
JaHHBIMH HaOmoneHuil. Torna BO3HUKAET BO-
IPOC: KaK MIMEHHO IIPOBEPSITH 3Ty CIIOCOOHOCTD?
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3/1ech ciaeayeT OTMETUTD, YTO €Ile OAHUM OTJIU-
YUEM MOICIIUPOBAHUA KIIMMaTa OT YUCJIICHHOI'O
IPOrHo3a noroAsul sABJISACTCA OTCYTCTBUC 06Ll.le-
MPU3HAHHBIX Mep Mmacmepcmea NI KIUMaTu-
YCCKHUX MOACIICH.

MOHO BBIIICJIUTH TPU OOIIMPHBIC KATETO-
pUKn KPUTCPUCB OLICHKHU KIMMAaTHYCCKUX MOJC-
neit: 1) onucanue uMu MOpQOJIOTHU KIIMMATa,
MIPEJICTAaBIEHHON NPOCTPAaHCTBEHHBIM pacIIpe-
JICJICHUEM M CTPYKTYpOM CpeIHHUX 3HAYCHUM,
CPEeIHUX KBaJPAaTUIECKUX OTKIOHEHUH U KOppe-
JISIIII/Iﬁ (I/I, BO3MOXHO, APYIrUX CTATUCTHYCCKUX
XapaKTePUCTUK) OCHOBHBIX KIMMAaTHYECKUX Ia-
pameTpoB; 2) OmHCaHHE MOMAEISIMU OIOIKETOB
(6aaHCOB) U IUKJIOB B KIIMMATHYECKOM CHCTEMe
(Hampumep, TUAPOIOTUIECKOTO IMKIIA); 3) MO-
ACJIBbHOC MPEACTABJIICHUEC KIMMATHYCCKUX IIPO-
1IeCCOB (HaIpUMep, MyCCOHOB, KOHBEKIIHN).

[TockonbKy peub UAET O KIIUMaTe, TO
CpaBHEHHME pEe3yJIbTATOB pPacueTa COCTOs-
HUS KIMMAaTHYECKOM CHCTEMBI C IIO-
motpio MOLIAO B dukcupoBanHbIid MO-
MEHT «MOJCIEHOTO» BpeMEHHU (HaIpH-
MEp, Ha ONPEIEICHHOM BPEMEHHOM IlIare
MOJICIIN) C TAaHHBIMH HAOJIFOICHUHA, OTHO-
CALLIUXCA K A TOMY K€ MOMEHTY «pE€aJIbHO-
T'0» BPEMEHH (KaK 3TO JICTACTCS B UUCIICH-
HOM TIPOTHO3€ IOTO/IbI), OECCMBICICHHO.
CroJib k€ OECCMBICIICHHO CPAaBHUBATH Pe-
3yJIbTaThl MOJEIbHBIX PACUETOB U JaHHbIE
HaOJIIOIEHHUH JIsI TOTO WA HHOTO OTIEIb-
Horo roga. Kak MbpI mOMHHUM, KIUMaT —
9TO «OCpPEJHEHHas» MoroAa, MO3TOMY
CpaBHEHMSI PE3yJbTATOB PaCUETOB C IO-
mortbio MOIIAO u naHHBIX HAOTIOIEHUH
MOKHO TPOBOJUTH I XapaKTePUCTHK,
OCPEHEHHBIX 3a JOCTaTOYHO OOIIbIIIHe
MPOMEKYTKH BPEMEHU, U3MEPSIEMBIE JiE-
carkamu JieT. [IpuMepaMu Takux HUHTEp-
B&JIOB MOTYT CIIyHUTb TaK Ha3bIBa€MbI€
bazosvle Kaumamuveckue nepuoovl. Tax,
«KJTaccu4eckuit» 06a30BbIi nepuos BMO
(1961—1990 TomBI) TIPEACTABIISIT COBpE-
MEHHBIN KJIIUMAT B TPEX MEPBbIX «OLIEHOU-
HBIX» JOoKIaaax MexXnpaBUTEIbCTBEHHON
CPYIIbI 3KCOEPTOB MO U3MEHEHUSIM KIIH-
mata (MI'OUK, Intergovernmental Panel
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on Climate Change, IPCC). B mocnen-
HEeM — 4deTBepToM — Jokiane MIDUK,
BoIyIieHHOM B 2007 Tofy, OBIT NCTIOMB-
30BaH HOBBIA 0a30BbIii MEPUOJ, —
1980—1999 rome1. Ber6op Toro wim uHO-
ro 0a30BOTO MEPHUOA, BKIFOYAs €0 Ipo-
JIOJDKUTETHHOCTD, OTPEICISICTCS] pa3Ind-
HBIMH OOCTOSITETTLCTBAMH, HAIIPUMED Xa-
paKkTepoOM M3MEHYMBOCTH KJIMMAaTa B TOM
WJIM UHOM pPErHOHe, HATMYUEeM W KadecT-
BOM JIaHHBIX HAOJIOJICHUH 332 TOT WM
WHOU mepuoa u ap.

Eme omuuM mpumMepoM HEKOpPPEK-
THOH Bepu(UKAITII MOJICTHLHBIX PACUECTOB
SIBIISIETCS TIPSIMOE CpAaBHEHUE PE3YIIbTaTOB
MOJICIUPOBAHUS B sTUCHKE MOJACIU C IaH-
HBIMH HAOJIIOJICHUI B OJvKakiiiei reorpa-
¢uaeckoit Touke. HeKOppekTHOCTh TaKUX
CpaBHEHHH OOYCIIOBJI€Ha, B YacCTHOCTH,
TE€M, YTO MOJEJIBHOE PEIICHUE COOTBET-
CTBYET CpeIHEMY 3HAUCHHIO [0 BCEU MO-
JleabHOU siueiike. Hammpumep, oTHOLIEHHE
Macchl CakW, BBHIOPOIIEHHOW W3 3aBOJ-
CKOM TpyOBl, K 00beMY BO3/IyXa B OKPECT-
HOCTHU 3TOH TpyOBI (T. €. KOHIICHTpAIHs
CaXM B OKPECTHOCTH TPYOBI) 3HAUNTEIb-
HO BBIIIE OTHONICHHUS TOW K€ MacChl K
00BeMyY MOJICTIHHON STYEHKH, OXBATHIBAKO-
e, CKaXeM, YK€ YIOMHUHaBLIYIOCS
MOCKOBCKYI0 00acTh (CpeHel KOHIICH-
TpaIuy 110 MOACITEHOH sSTUCHKe).

[Ipu sTOM OrpoMHOE KOJIMYECTBO
nH(pOpPMAINH, TEHEPUPYEMOE MOJICIISIMH,
HEU3MEPUMO TIPEBOCXOIUT OOBEM JIaH-
HBIX HAOJIOJICHUN 6 mouKke U CPAaBHUMO
JUIIb ¢ 00BEMOM JJaHHBIX OBICTPO Pa3BU-
BAIOIMXCS HAOMIOMEHUH 3eMIIn U3 KOC-
Moca. [Toaromy Juist orieHKu Mojieseli 00bI-
YHO HCHOJB3YIOTCS TpeoOpa3oBaHHBIC
JaHHBIE HAOIIOJCHUI, HAIPUMEp UHTEp-
MTOJINPOBAHHBIC B y3JIbI PETYIISIPHON CETKU
C UCIOJIb30BAaHUEM METOI0B OObEKTUBHO-
ro aHalu3a; MPEeJICTABICHHbIC B BU/IE WH-
TETPaAbHBIX OIIEHOK 10 TEM WJIH HHBIM pe-
THOHAM H T. TI.

Haubonee MOIIHBIM U XOpoOMIO ce0st
3apEKOMEH/IOBABIINM HCTOYHUKOM J1aH-
HBIX ISl OLIGHKW MOJIECH SIBIISIIOTCS pe-
3yJbTaThl TaK HA3bIBAEMOTO pe-aHAIU3d.
OHU TIPEICTaBIAIOT COOOHM Pe3yIbTaThI
MOJICTIbHBIX PAaCcYeTOB aTMOC(EPHBIX IO~
Jel, MPOU3BEIACHHBIX C YYETOM BCErO
KOMIUIEKCa UMEIOIIUXCS JaHHBIX HaOJIro-
JICHUH TaKWUX KITIOYCBBIX XapaKTCPUCTHUK,
KaK TeMIlepaTypa U BIQXKHOCTh BO3IyXa,
atMoc(hepHoe aaBieHue u ap. Tam, rae
Takye JaHHbIE OTCYTCTBYIOT, OHH JOMOJI-
HSAIOTCSI COOTBETCTBYIOIIUMH MOJICTHHBI-
Mu pesyibTaTamu. llocie sToro Bech
KOMIUJIEKC 3HAUCHUH KaxJ0i U3 Xapak-
TEPUCTUK TOJBEPTaeTCs MPOIEaype ac-
CUMUJISIITUU — CO3JAHHIO TAKOTO PE3YJIb-
TUPYIOIIETO TJIAJKOTO B3aUMOCOTIIAcO-
BaHHOTO TIONS B 3aJaHHBIX TOYKaX
[MOBEPXHOCTH 3€MHOI0 Ii1apa u arMocde-
Pl (B y371ax MOAETBHOM CETKU), KOTOPOE
MaKCHMaJIbHO MPHOIIKEHO K 3HAYSHHUSIM
HUCXOHOTO KoMIuIiekca. JloCTOBEpPHOCTH
pe3yabTaTOB pe-aHalIM3a JAJisl Pa3HbIX aT-
MOC(EpPHBIX XapaKTEPUCTHK HEOIHHAKO-
Ba, a JUISI HEKOTOPBIX XapaKTePUCTHK (Ha-
puMep, ISl OCATKOB WM OOJAYHOCTH)
JTaHHBIE HAOJFOICHUH HEe aCCUMITUPYIOT-
csi, HECMOTps Ha WX Hanmuuue. Bmecto
ATOTO YKa3aHHBIC XapaKTePUCTHKU pac-
CUUTBIBAIOTCS] — C MOTPEIIHOCTSIMU, MPHU-
CYIIUMH UX MOJAEIHHBIM OIMCAHUSIM.

OOHapyXeHUE PaCX0XKICHHH MEKTY
MOJICJIBHBIM U HaOIIOAaeMBbIM KIMMATOM
Yarie BCero He MO3BOJISIET Cpasy Ke BHEC-
TH B MOJIeJIb HCIpaBieHUs. BpIcokas
CJIOKHOCTH B3aMMOJECUCTBUUA B MOJICIIb-
HOW KJIMMAaTHUYECKON CUCTEME MacCKUpPYeT
CBS3b MEXKIY IPUUYMHON U CIIEICTBUEM.
DTO BBIHYXKIAET Pa3pabOTIMKOB IMPOBO-
JIUTH MHOTOYHUCIICHHBIE, TTOT9aC TOPOTrO-
CTOSIIIME W HE BCETJa YCIEUIHbIC HKCIIe-
PUMEHTEI 110 OTIPEIEIICHUIO TYBCTBUTEIb-
HOCTH MOJEIH K HU3MEHCHUIO ¢€e
rapamMeTpoB. YIyUIlIEeHUE BOCIIPOU3BEIC-
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O kauMame no cyujecmsy u 8cepbe3’

HUSI MOJENBI0 HEKOETO CPEIHETO CO-
CTOSHHUS, OTBEYAIOIIEro, HAaIpUMeD,
COBPEMEHHOMY KJIUMATy, MOXET OBITh
JOCTUTHYTO, B 4aCTHOCTH, NyTEM TakK
Ha3bIBAEMOW HaACMpOUKU, COCTOSIIEH B
moioope CBOOOIHBIX (HEIOCTATOYHO XO-
pOIIO M3BECTHBIX WJIM U3MEHSIOIUXCA B
HIMPOKHUX TpeJieNax) napaMeTpoB MOAEIH
C LEJIbI0 HAWIYYLIEr0 COOTBETCTBUS KaK
MOYKHO OOJIBLIETO YUcia XapaKTePUCTHK
MOJENBPHOTO  KJIMMaTa HaOI0AaeMbIM
3HaueHusM!,

Hacrpoiika mojneneil TpaguliMOHHO
ABJISIETCS] OOBEKTOM KPUTHKH CO CTOPOHBI
uccle1oBaTeNel, CKENTHYECKH OTHOCS-
OIUXCsa K (1)I/I3I/IKO-MaTeMaTI/IT-IeCKOMy MO-
JISJIMPOBAHNUIO KaK METOJly MCCIIeI0BaHMS
U npeackazaHus knuMmata. OmHaKo, Kak
0TMEYaoCh BbILIE, B KOHTEKCTE UCCIEI0-
BaHUN OyIylmMX W3MEHEHWH Kiumara
YAOBJIETBOPUTEIBHOE BOCIPOU3BEICHHUE
€ro COBPEMEHHOI'0 CPEIHET0 COCTOSHUS
He ABIISIETCS camMoLenbio. J[eso B ToM, 94To
JAaXe Ipr UCIIOJIBb30BAHUN OJHOT'O U TOI'O
JKe CLIEeHapHsl BHELIHETO BO3/ICHCTBHUS CO-
BPEMEHHbIE MOJEIHU JEMOHCTPUPYIOT
3HAYUTENbHBIA pa3dbpoc B OLIEHKaxX BO3-
MOYHBIX B OyayIlieM M3MEHEHUH KIMMa-
Ta. A KOHTPOJUPOBATH YYyBCTBHUTEIb-
HOCTb MOJCJIM K BHCIIHHUM BO3JICI>'ICTBI/I-
AM — 3ajJjada Kyjga Oosiee CIIOKHasd,
HE’KEJIN BOCIIPOU3BEICHIE COBPEMEHHOTO
COCTOSIHUSI KIIMMATHYECKOH CUCTEMBI.

Ecan ke, mOMHMMO COBPEMEHHOTO
KJIIMAaTa, MOJIEJb II03BOJISIET BOCIIPOU3BO-
JUTb pa3INYHbIE COCTOSHUS KIMMaTH4eC-
KO cHCTeMbl, HAOIO/IaBIIMECs B Jaje-
KOM IpOoLUIOM (KOTJa BHEIIHHWE BO3JeH-
CTBHSI CHJIBHO OTJIMYAJIHMCh OT COBPEMEH-
HBIX), @ TaK)X€ W3BECTHYIO 3BOJIOIHNIO
KIIMMaTU4YeCKOM CUCTEeMBI (Hampumep, B
TedyeHne XX BeKa U paHee), MOXKHO Hafe-

SITHCS1, YTO MOJyYEHHBIE C TOMOILBIO 3TOM
MO/IETIM OLIEHKH U3MEHEHUH KJIMMaTta Mnpu
TEX WU MHBIX OXHJIAEMBIX B OyIyIIeM
CLUEHApUIX BHEIIHEr0 BO3ACUCTBUS 3a-
CIIY’)KMBAIOT JIOBEPHUSI.

BcecTopoHHsIsI o1ieHKa MOJETH Tpe-
OyeT oueHb OOJBIIUX YCWINH OT KOJUICK-
THBa €€ pa3pabOTYMKOB, KOTOPBIE, Kak
MIPaBUII0, OKA3BIBAIOTCS B COCTOSTHUN KOH-
TPOJIUPOBATH €€ MOBEACHUE JIUIITH B OTPa-
HUYECHHOM YHCJIC HanOoJee BaXKHBIX ac-
MeKTOB. B »TOM CMbICIie 4ype3BbIUaHO
o0Jjieryaer Jeyio MEXAyHapOaHas KOOoIe-
pauus B BUJE MPOEKTOB CPABHEHUS MOJIC-
JIel WM UX  OTHEJIbHBIX  OJIOKOB.
AKTHUBHOE y9acTHE B JTHX NPOCKTaX HE
TOJILKO Pa3pabOTYMKOB MOJICNICH, HO H
CHEIMATUCTOB U3 IPYTUX 00IacTeil HayKu
0 KJMMaTe OTKpHIBAET 3aMeuaTrelibHbIe
MEPCICKTUBBl TEepPeJ BCEM HAYYHBIM
COOOIIECTBOM.

CeroaHsi HEe CYILIECTBYET MOJEIH,
JIydIlie TPOYMX OIUCHIBAIONICH, HAIPH-
Mep, COBpeMEHHbI KiuMaT. OOBIYHO
Ka)kJ1asi MOJEJIb XOPOIIO BOCIPOU3BOAUT
JIMIITB YaCTh NCKOMBIX KJIMMAaTHYCCKHUX Be-
JUYHH, B TO BpeMs KaK OCTajbHasl 4acTb
BOCIIPOU3BOAUTCA 3HAYUTEIBHO XYKe.
CpaBHUTENIBHBIN aHAJIN3 MTOKA3bIBAET, YTO
HanboJjiee BBICOKYIO VYCIENIHOCTh, Kak
[IPaBUIIO, TIOKA3bIBAET «CPEAHsIsD» (110 aH-
cam0i110) MojieIb (puc. 5). ITo CBS3aHO ¢
TEM, 9TO CHCTECMATHUECKHE OIMHMOKH pa3-
HBIX MOjeNiel (2 OHM MPHUCYIIU KaXKIOu
MOJIEJIH) HE 3aBUCST JIPYT OT JIpyra U MpH
OCpPEITHEHUH TI0 aHCAMOJITI0 B3aMMHO KOM-
neHcupyroTcs. OqHaKO €CIIH MOTPelTHOC-
TH pacyeTa TOM WM MHOM MepeMEHHOU B
«CpemHe» MOJeNn OKa3bIBAIOTCS 0O0Ih-
11e, YeM COOTBETCTBYIOIINE IMOTPEITHOC-
TH HEKOTOPBIX OTACIBHO B3SATHIX MOJIE-
JIEH, DTO O3HA4YaeT, 4YTO OOJBIIUHCTBO

1 Henumme 3aMETUTD, YTO YJIYUIIIEHUE BOCIIPOU3BEICHUA MOICIIBIO OJTHOM XapaKTECPUCTUKU MOKET
COIIPOBOKAATHCA YXY AIIEHUEM BOCIIPOU3BEACHUA Z[pyI‘OfI.
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Puc. 5a. TTonst cpeIHUX CyMM OCaJKOB (CM/TOJ).

Bsepxy — mnounsi, HOIyYCHHBIC C UCIIOJIb30BAHUEM «CpeJHEH» Moaenu (pe3yabTarThl pacyera no 19
TI00ANBHBIM MOJICISIM), 6HU3Y — (PAaKTHIECKH HaOIfoaeMble (pe3yNIbTaThl pe-aHaIn3a 3a Mepruo
1980—1999 rr.).

paccMaTpUBaeMbIX MOJENEH cozepkaT HekoTopsle uccnenoBatenu noasep-
CHCTEMaTH4eCKUe OIIMOKN OHOIO 3HaKa.  Tal0T COMHEHHIO NPUTOJHOCTb MOAEIeH
[locnenHee MOKHO MCHOJIB30BAaTh Kak  JUIsI OLEHKM H3MEHEHHWH KIMMaTa B
TECT HA HaJIMYUE CUCTEMAaTHYECKUX omM-  OynymeM. KoHeyHO, COBpeMEHHBIM MO-
OOK, IPUCYIINX JAHHOM IrpyIIie MOACTICH.  JeNsiM HPUCYIIM HEAOCTATKH, HCIIpaBie-

33



O Kaumame no cywjecmsy u scepbes
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Puc. 56. ITons Temnepatypsl npusemMHoro Bozayxa (°C).

Bsepxy — mnossi, oTydeHHbIE ¢ UCHOJIB30BAHHEM «CPEIHEI» Moaenu (pe3yIbTarsl pacyera mo 19
TI00ANBbHBIM MOJCIISIM), 6HU3Y — (PAKTUYECKH HaOIoAaeMble (Pe3yJIbTaThl pe-aHalu3a 3a MePHOJL
1980—1999 rr.).

HUE KOTOPBIX MOTpeOyeT OONBIIMX yCH-  BMNAJCHUE MNPEACKA3aHHOTO MOJACISIMU
TV, OJTHAKO YK€ CErOJHS MOJICIH JAI0T  YBEIWYCHUS CPEIHErIO0ANbHOW TeMIie-
MOJIC3HY0 MH(OPMALIMI0O O BO3MOXKHBIX  paTypbl Bo3ayxa B mepuog ¢ 1990 mo
U3MeHeHusX kiaumara. Tak, Hanpumep, 2007 rox mpumepno Ha 0,2 °C ¢ cooTBeT-
CEeroJiHs Mbl MOXXEM KOHCTaTHPOBAaTh CO-  CTBYIOLIMMH JAaHHBIMH H3MepeHuil (00
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STOM TOBOPUTCS B MOCJEAHEM OTYETE
MIDUK).

B ocHoBe Mojerei Jiexar Gpusnudec-
KM€ 3aKOHBI, OJ1arosiapsi Y4eMy OHH M03BO-
JISIOT TOJMYYUTh (PU3UYECKH COTIIACOBaH-
HYIO KapTHUHY OYIYyIIMX U3MEHEHUH KIH-
MaTa — B OTJIMYUE OT JIFOOBIX JPYTUX
W3BECTHBIX HAa CETOAHSILHUANA JE€Hb METO-
JIOB €ro TpeAcKa3aHus. 3amMedaTelbHOe
KayecTBO MoOjIeJiel 3aKiro4aercss B TOM,
YTO YHUCICHHBIE IKCIEPUMEHTBHl C HUMU
MO3BOJISIIOT ~ MCCIIEIOBATEISIM  TTPUOITH-
3UTHCSI K TOHUMAHUIO (PU3NUECKUX MeXa-
HU3MOB, ONPEIENIAIONUX  IBOJIIOLHUIO
KJIMMaTUYECKON CUCTEMBI, 4 3HAUUT, IIPO-
JIOJDKATh COBEPIICHCTBOBAHWE MOJIETIeH
Ha OCHOBE YHCJIEHHBIX 3KCIIEPUMEHTOB U
TEM CaMblM yMEHbUIATh HEOMpPEIEICH-
HOCTH MOJENBHBIX OIIEHOK OyIyIInx
W3MEHEHUH KIuMara.

Pa3zymeercst, mpu BceM OrpoMHOM U
[IOKa HE pEeaJTM30BaHHOM MOTEHLIUAJIE MO-
JieJiel IX BO3MOXKHOCTH HE O0€3rpaHuvHEI.
Ha MHorme Bonpocsl, CBA3aHHbIE C IIPE-
CKa3yeMOCTbhIO KIIMMATUYECKON CUCTEMBI,
elle NPeICTOUT OJy4YUTh 0TBETHI. Kpome
TOTO, MBI BPSAJ JIM KOTJa-HUOYAb Oynem
YBEPEHBI B TOM, YTO MOJEIH BKIIOYAIOT

HaJJIe)Kallee OIMMCAaHHE BCEX KIMMAaTH-
YeCKHU 3HaYMMBbIX mpolieccoB. He uckiro-
YEHO, YTO CEroJHS MBI HEJIOOLICHHBACM
poab Kakux-mbo (GaxkTopoB B OyIyHIHX
M3MCHCHMAX KJIMMaTa, M, BO3MOKHO, Ha
ATOM ITyTH HAC €IIe XKAYT CIOPIPU3HL. TeM
HE MEHEe, HECOMHEHHO, COBPEMCHHBIC
MOJIEJIM OTBEUAIOT HAUBBICIIEMY YPOBHIO
3HAHUH, HAKOIIJICHHBIX Y€JIOBEYECTBOM 3a
BpeMsl UCCIIEIOBAHUN KIMMaTHYECKOU
cuctembl. Korga-to Yuncton Yepumiib
yTBEpIKJaj, 4YTO JEMOKpATHUs HECOBEp-
[IEHHA, HO HUYETO JyUIlle YeIOBEYESCTBO
IOKa HE NOpUIyMano. AHAJIOTUYHOE
YTBEPKICHHUE CIIPABEAJIMBO U B IPUIIOAKE-
HUU K KJIMMATUYECKHM MOJENISM: OHHU
HECOBEPIICHHBI, HO UM HET aJIbTEPHATHBBI
B OIICHKaX BO3MOXHBIX B OyayIIiem
W3MEHEHHUH KIIMMarTa.

Nrtak, 03HaKOMHUBIIUCH C OpraHu3a-
LUel CEeTH U3MEPCHUM, OCHOBHBIMU MPU-
POIHBIMU SIBICHUSAMH, (HOPMUPYIOITHMH
KJIMMAaT, PETMOHAJIbHBIA U TJIaHETapHbIN,
a TaKKe METOJaMH, IPUMEHSIEMBIMH TIPU
€ro U3y4YeHUH, JaBaiTe MOrOBOPUM O TEX
CTOpPOHAX Hallled MKU3HU, HA KOTOpbIE
KJIUMAaT OKa3bIBaeT HEMOCPEACTBEHHOE
BIIMSIHHE.
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KJMMAT B HALLEM YXU3HU

Oxpy>karomiast cpefa — HEBa)KHO, Hpa-
BUTCS HaM 3TO WJIM HET — OIpeAesieT
CTWJIb U KAaueCcTBO HAIllEH MOBCEIHEBHOM
)ku3HU. TpymHO Ha3BaTh Kakyro-iIu00
cepy eATeNbHOCTH YelIOBeKa, HE TOJ-
BEPXKEHHYIO ee BiusHup. J[a u camomy
YeNoBeKy He n30eXaTb TaKOTO BIMSHHUSA:
BCIIOMHHM, HaIllPUMEp, Pa3inyusi B TEM-
MepaMeHTax I0’aH U CEeBEPSH.

Wznpesne camo cymecTBOBaHHUE Ue-
JIOBEKa 3aBHCENIO OT TOTO, HACKOIBKO XO-
PO11I0 OH OBLT MPHUCIIOCOOJICH K CPEIC CBO-
ero obmranms. CerogHs Onaromapsi Ha-
KOIJICHHOMY TBICSYCNICTUSIMU OIBITY U
JMOCTHKCHUSAM HAayKd W TEXHUKH pedb
UJET, CKOpee, 0 KOM(pOPTHOCTH KHU3HHU.
OpmHako, TOBOpPS O KOM(OPTHOCTH, MBI
MMEEM B BUJIy TOJIBKO MPUBBIYHBIN YKIIa]1
KU3HU, TOCKOJIBKY, YBBI, U CETOTHS JIFOIH
MONAAaI0T B AKCTPEMaIbHbIC CUTYallUU B
pe3ynbTaTe TEXHOTCHHBIX aBapwil WM
MPUPOAHBIX KATaKIU3MOB. be3ycioBHO,
TIPUBBIYHEIN YKIIA]] )KIH3HU CHIIBHO Pa3Jiv-
YaeTcs y JoJel pa3HbIX HALIMOHAJIBHOC-
TeH, PETUTNO3HBIX KOH(PECCHI U MPOCTO
pa3HOro MaTepuagbHOro qocrarka. OgHa-
KO, HECMOTps Ha pasiu4us, A BCeX
YKJIaJIOB XapaKTepHbI 00IIHEe aTPUOYTHI.

Bo-nepgbix, COBpeMEHHBII YEIOBEK
HYKJIa€TCsl B KPOBE HaJ royioBoi. « Mol
JIOM — MOSI KPETIOCTh», — TOBOPSAT aH-
riim4aHe. JTa KpernocTs ooeperaet Xo3sm-
Ha HE TOJHKO OT BTOPKEHHS HETTPOIIICHBIX
rocrefl, HO M OT KalpHU30B TOTOMBI.
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Ji 3a1muThl OT BeTpa M 3MMHETO X0JI0/a
MoAOMPAIOT CHENHANbHBIC CTPOUTEILHBIE
MaTepuallbl, IPUMEHSIOT JBOMHOE U TPOMi-
HO€E OCTEKJIEHHE OKOH, OTAIINBAIOT JOMA.
Jlerom ke, criacasich OT sKapbl, UCIOJIB3Y-
0T KOHAHLINOHEPBHI.

ITpu nmpoekTUpOBaHNUU 3JaHUH B pac-
YeTax YYMUTBIBAIOTCS  KIMMATHYECKHE
JaHHBIE O TEMIIEpaType BO3/1yXa, CKOpOC-
TH BETpPa M yPOBHE COJHEYHOM pajnanuu.
OCHOBHOH KIMMaTHYECKOW XapaKTepHc-
TUKOM IIpH OTOM CIYXKUT TeMIleparypa
BO3ayXa Haubosiee XOMOJHON MATHIHEB-
KM, KOTOpasi MOXKET HaOlroIaThesl B JaH-
HOM MECTHOCTH (MMEHHO 3a NATh JHEH
TEeMIEpaTypa B HEOTAIUIMBAEMOM KHp-
[IMYHOM JIOME CTAaHOBUTCS paBHOM TeMIIe-
parype HapyxHOro Bo3ayxa). IlepBocte-
[IEHHOE BHHMMAaHUE YJEJseTcsd IMOBBIIIe-
HUIO TEIUIO3AIIUTHBIX CBOMCTB HAPYKHBIX
CTEH, YepJlauHbIX EPEKPBITHUH U 3aMI0JTHE-
HUH CBETOBBIX NPOEMOB: Oyarojaps Ta-
KHM MepaM B psiie ctpal ([anus, ['epma-
uus, CLIA u np.) 3aTpatsl Ha OTOIIICHHE
ynanock cHU3UTh Ha 30—40 %. DHepre-
TH4eckass mpoBepka 3naHuil Cankt-Ile-
TepOypra nokasasia, 4To BO3MOXKHAsS IKO-
HOMMSI HEPTUU Ha HYXJbl OTOIJICHUS U
ropsyero BOAOCHAOXKEHHSI COCTaBIISIET
15 600 I'Bt B rox (1 I'Br = 10° Br). IIpu
CTPOUTEILCTBE 3laHUN X OPHUEHTHPYIOT
TaK, YTOOBI MOMEICHUsI OCBEIIATIHCH €C-
TECTBEHHBIM CBETOM 3UMOW HE MEHee
TpEX 4acoB.
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B nocnennee Bpems CTajio BO3MOX-
HBIM CTPOUTH TaK Ha3bIBAEMbBIE «3HEPIO-
3¢ ekTuBHBIC» J0Ma, B KOTOPBIX HE HC-
MOJIB3YETCSl CTaHJApTHAasl CHUCTEMa OTO-
wieHus. Orpaxaariiue KOHCTPYKLUUU
(cTeHsl 1 OKHa), 00OPY/IOBAHHBIE CIICIH-
aNbHBIMHM TIAHESIMH, HarpeBaloTCs 3a
CYeT CoJIHeUHOro u3nydeHus. [Ipu stom
OKHA «CJIEJIAT» 3a COJIHLIEM, I0BOPAYNBA-
SCh BCJIE] 32 €0 JBIKEHHEM M0 HEOOCBO-
ny. I'imyOokue moaBaibl TaKoro goma ak-
KyMYJHUPYIOT JIETHEE TETIo I 000rpeBa
3UMOM, a 3SMMHUHN X0JIOJT — JIJISI OXJIaX/Ie-
HUS 3/1aHus J1eToM. B Takom 31aHuM pac-
nosioxkeH, Hanpumep, Cekperapuar Bcee-
MHUPHON METEOPOJIOTHYECKOW OpraHu3a-
und B JKenese. B MockBe mogo0OHBII
KOMIUIEKC TIOCTPOEH B 3KCIIEPUMEHTAIIb-
HOM Topsiike B Puneckom mapke. OH
o0orpeBaeTcs 1 OCBEIAeTCs 3a CUET SHEp-
TUH COJHIIA U BeTpa. Bo aBope 3Toro kom-
IJIEKCA €CTh JaKEe COJHEYHAas yCTaHOBKa
JUTS J)KapKU anuibika. B 105KHBIX paiioHax
CTPOMUTENBCTBO MOJOOHBIX JJOMOB MOTJIO
OBl IPUBECTH K 3HAYUTEILHOMY JHEPTO-
cOepekennto. B paiioHax ¢ 0OJIBITION TI0-
BTOPSIEMOCTBIO CMEPYEH U B celicMOooTIac-
HBIX paliOHaX MPHUMEHSIOTCS CIHElHalb-
HbIE CTPOUTENIbHBIE TEXHOJOTUHU JIJIS1 BO3-
BEeJICHUSI W  OOOpYyIOBaHWS  3JaHHM
MOBBIILICHHOW MPOYHOCTH, OCOOCHHO BBI-
COKOM B ClTydae HauboJiee ONacHbIX 1 TeX-
HUYECKH CJIOXKHBIX 00BEKTOB, KOTOPBIMH
ABIIIOTCS  aTOMHBIE  3JIEKTPOCTAHLIUH,
THAPOTEXHUUYECKUE COOPYKEHMSI, adpo-
MOPTHI, JTMHEHHO-KaOeIbHBIE COOpYXKe-
HUsI, aBTOMOOWJIBHBIC JTOPOTH, OOBEKTHI
MHQPACTPYKTYpBl  KEJIE3HOIOPOKHOTO
TPaHCIOPTa, METPOIIOJIUTEHBI U T. [I.

Bo-6mopuix, X0Tb «11 HE XJIEO0M €111~
HBIM JKHMB YEJIOBEK», HO IPOU3BOJICTBO
MPOJIOBOJIBCTBUS, HECOMHEHHO, OBLIO,
ecTh U OyneT mepBeiiiieii 3axadeit MUpo-
BOM SKOHOMUKH. [IpOAyKTMBHOCTH CEJlb-
CKOTo XO3siiicTBa OoJblIe, YeM Jpyrue

CEKTOPBI IKOHOMHKH, 3aBHCUT OT KIIUMa-
ta. ComHeuHas paJuanys akTUBHO y4acT-
ByeT BO BCEX TIpOIECCaX pPa3BUTHUS
’KUBOTHOTO U PACTUTEIHLHOTO MUpa. J{0xK-
1 HEOOXOAMMBI IS TIOJIMBA KaK €CTecT-
BEHHOM PaCcTUTCILHOCTU, TaK U IMOCECBOB
CEIBbCKOXO3SIMCTBEHHBIX KYyNbTyp. B TO
K€ BpeMs paHHHE 3aMOpPO3KH MOTYT
YHUYTOXUTH 3THU ITOCEBBI. CuIIbHBIA Be-
TCP NPUBOJUT K IMOJICTAHUIO 3CPHOBBIX.
[Ipu nepeyBiIa)KHEHUH TTOYBBI BO3MOKHO
BBIMOKaHHE pacTeHui. Takum o0pazom,
BJINAHUC He6JIaFOHpI/I$ITHBIX IIOTOAHBIX
YCIOBUM Ha  CEIbCKOXO3SIIICTBECHHBIC
KyJIBTYpHI O4Y€Hb Bennko. Jlaxe ecnn 1mo-
JIy4E€H CBOEBPEMEHHBIH y1auHbIi IPOTHO3
MOTOJbI, PEIKO YAAeTCs MPEANPUHATH
CKOJIEKO-HHOYIb Cephe3HbIC MEPHI IS 3a-
ITUTHI TToceBOB. OHAKO TMTPUCTIOCOOUTHCS
K M3MCHYUBLIM KIIMMATHYCCKHUM YCJIOBH-
sIM BITOJIHE BO3MOXHO, BBIOpaB yCTOWYH-
BBIE KYJIBTYPbI WJIH IPUMEHUB OoJiee mpo-
TPECCUBHYIO arpOTEXHHUKY.

OCHOBHBIM TOKa3aTesieM 3HAYHMOC-
TH KJIUMATa JJIs1 CEJIbCKOTO XO035UCTBA SIB-
nseTcsl «OMOKIMMATUYECKHH IOTEHIIHU-
am». DTO KOMIUICKCHAS XapaKTEePUCTHKA
TEMIEPATYPHOIO PEeKKUMa, Biarooodecrie-
YEHHOCTH, OWOJIIOTUYECKOW TPOITyKTHB-
HOCTH THUIIOB ITOYBHBI U KJIMMATa B IICJIOM.
MaxkcumalibHble 3HaYEHHUA ITOT0 MOKa3a-
Tenst oTMeuaroTcsi B Poccun B 30He Biak-
HEIX cyOTpormkoB (KpacHomapckuii kpaid,
AqpITest), a caMblii HU3KHH IMTOTCHITHA,
€CTECTBEHHO, — Ha nobepexbe CeBepHO-
ro JlegoBuroro okeaHa.

B-mpembux, COBpEMEHHBIN YETIOBEK,
«IepelIarHyBy» CTagui0 BEAECHHUS HaTy-
pajJbHOTO XO3SIICTBA, )KUBET B YCIOBHSIX
paszeneHusl TpyAa HE TOJNBKO B HAIHO-
HaJbHOM, HO M B MEXIYHApOTHOM Mac-
mTabe ¥ MOTOMY CHIIBHO 3aBUCHM OT pas-
BHUTHUSl Pa3IMYHBIX CEKTOPOB IPOU3BO/I-
CTBA W  OpraHW3alUd  IEPEBO3OK.
Texauyeckue uznenusi, QyHKINOHUPYIO-
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IIME MO/ OTKPBITHIM HEOOM, HampuMmep
TPAHCIIOPTHBIE CPEJCTBA, MHOTHE BHIIBI
CTPOUTEIIBHOM TEXHUKH, PsJl SHEPIrEeTH-
YECKUX YCTPONCTB M T. A., CO3JAIOTCS B
Pa3HOM «KIIMMAaTHYECKOM HCIIOJIHEHUNY B
COOTBCTCTBUM C MAKPOKIIMMATUYCCKUM
palioHHpOBaHUEM [UIsI TEXHUYECKHX Iie-
neil. OCoOEHHO Ba)KHBI TEMIIEPAaTypHBIE
YCIIOBHS B XOJOIHBIX pallOHaxX M TeMIIe-
paTypHO-BIA)XHOCTHBIE — B TeIlIbIX. Ha
ceBepe NpU HU3KOH TemIiepaType Bo3ayxa
METaJlJI CTAHOBHUTCS XPYIKHUM U JIOMKHM,
a MEJIKUH KOJIIOYHIA CHET 3a0MBaeT Bee OT-
BEPCTHSI U IPOHMKAET JAaKe B KaOMHY BO-
qutensd. Bo BIakHOM KapkKoM KiIMMaTte
TEXHUYCCKUEC U3CIIN IMOJABEPrar0oTCAa NH-
TEHCHBHOW KOPPO3HHU U OBICTPO BBIXOMST
U3 CTPOSl.

Bce cmyx0bl Kene3HoI0p0oKHOTO U
ABTOMOOMJIHOTO TpPaHCIOpTa B TOH WK
WHOW CTENEHU 3aBHCAT OT IMOTOAHBIX H
KIMMaTuyeckux yciosuil. Korma cuib-
HBII CHETroIajJl 3aHOCUT KEJIE3HOI0POK-
HBIE TyTH, Ha Y3JIOBBIX CTAHIUAX HAYU-
Haercst aBpasl. CpOYHO BBI3BIBAIOTCS
Opurazel pabounx, KOTOPHIE BPYUHYIO
OUMIIAIOT CTPENIKH IepeBojia MOEe3JI0B C
OJIHOTO IYTH Ha Jpyroil. ABTOMaTuKa ¢
3TOM 3a1a4yeil He crpasisiercs. [Ipu oueHs
HU3KOH TeMIepaType BO3yXa BBIXOAMT
U3 CTPOS CCTEMa CUTHAJIN3AlLlNH, U Kpac-
HBIH CBET MOXET CAMOIIPOU3BOJIBHO CMe-
HUTBCA Ha 36J'I€HI)H71, 4YTO, €CTCCTBCHHO,
CO3/1a€T CEPbE3HYI0 aBapUIHYIO CHTya-
LUIO.

Hampasnenne u ckopocTh BeTpa
ONPEAEISAIOT BO3MOXKHYIO JUIMHY JKEJe3-
HOJIOPO’KHBIX cocTaBoB. lIpeoOmamanue
MOIYTHOTO BETPA Ha KEJIE3HOJOPOKHOM
MarucTpaiy NO3BOJSAET YUIMHUTh COCTAB,
a BCTPEYHBIM BETEp BBIHYKAAET €r0
YKOPOTHTb.

ABTOMOOWJIBHOMY JIBUXKCHHUIO Me-
IIAf0T, IPEXK/IE BCETO, HAIMYHE HaJISAN Ha
Jloporax u 1uioxas BUAUMOCTb. J[jid nuk-
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BUJALMHU TOJIOJNEIULBI MPUXOAUTCS Me-
HATh IUMHBI WM IIOCHINATh JOPOTH
Pa3NUYHBIMUA CMECSIMHU.

B-yemeepmuix, obecneunuTb HOP-
MaJbHOE Pa3BUTHE CEIbCKOXO3SHCTBEH-
HBIX, MPOMBIIIJICHHBIX M TPaHCHOPTHBIX
npennpuituii, OecnepeOoiHyr0 padoTy
KHIITUITHO-KOMMYHAIBHBIX CITYKO0 M T. JI.
BO3MOXXHO TOJIBKO 3a CYET IOCTOSIHHOTO
YBEIHUCHHUS JHEPTETHUECKUX PECYPCOB.
Jlo6bIua HCKOMaeMoro TOIIMBA, KOTOPOE
COCTaBJISIET OCHOBY CETOJIHSIIHETO OTHO-
curtenbHoro onaromnonyuus Poccun, naet
BO3MOXHOCTb OOecIieunBaTh HalM (M HE
TOJBKO HAIM) ITOBCETHEBHBIC HYXKIHI,
OJIHAKO HE CEKpEeT, YTO pacIuIaToi 3a 3TO
Onarormnosiyune SBJSIETCSl CYLIECTBEHHOE
YXyZILIEHHE 3KOJIOTHYECKOH 0OCTaHOBKU
B MecTax J00bIYM HCKOITAEMOT0 TOIUIMBA.
Bonee Toro, ero cxuranue sBISIETCS
OJHUM W3 OCHOBHBIX HCTOYHHUKOB HMHC-
CUU TIAPHUKOBBIX Ta3oB B aTMocdepy. A
9TO, KaKk OBLIO CKa3aHO BBINIE, BEIET K
ri100aJIbHOMY MOTEIUIeHHIO Kiumara. [1o-
3TOMY B MHUPE YK€ JOBOJBHO JABHO IPea-
MIPUHUMAIOTCSI TIOMBITKU Pa3pabOTKU HO-
BBIX, 9KOJIOTHYECKH YHUCTBIX 3HEprope-
cypcoB. B wacTHOCTH, CEroHs B KaUeCTBE
QIBTEPHATUBBI CKUTAHUIO HEPTEIPOITYK-
TOB M MPUPOJHOTO Tra3a BHICTYHAIOT COJ-
HEYHBIC ¥ BETPSIHBIC 3HEPrOyCTAaHOBKU.

ConHeyHble SHEpreTHYecKkue ycra-
HOBKHM MOTYT MCHOJIb30BaThCS HE TOJIBKO
IU1s1 000TrpeBa 31aHHH, HO U CTaTh Ba>KHBIM
HCTOYHUKOM SHEPTHHU B IOXKHBIX paioHax
Poccuu. I'ennosHeprernyeckue yCcTaHOB-
KM 1IeJIecO00pa3HO HUCIOIb30BaTh B Paiio-
Hax, TJIe COJHEYHOE CHUSHHE COCTaBISET
He MeHblIe 2000 yacoB B rojy, a UHTEH-
CHUBHOCTb CyMMapHOW pagualuid — HE
meHee 600—800 Br/u.

OpHaKo caMbIM TJIaBHBIM HCTOYHU-
KOM aJbTEPHATUBHOM SHEPTUM SIBISIETCS
Betep. BeTposnepreruka pazBuBaercs Ha-
nbosnee ObIcTprIME TeMITamu. CymMmMapHast
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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 HauOosbInas oO0Ias MOIIHOCTh
BeTponapurareneii B I'epmanmu u CIIA
npocruria npumepHo 875 n 915 MBT co-
OTBETCTBEHHO. 3HAUMTEJIbHAS J0JIs BCEH
MHUPOBOI  BETPOIHEpPIruu  (IPUMEPHO
20 %) BETpOBBIX PECYpPCOB MPUXOIUTCA
Ha Wcnanuto u danuto. Bee, kto myte-
niecTBoBal 1o EBporie, HaBepHsKa Buze-
JIM BJIOJIb JIOPOT PSAIBI BETPOABHUTATEINEH,
KOTOPBIE UCTIOJIB3YIOTCS JJIsl SHEproodec-
neyeHus: HeOOJIBIINX HACEJICHHBIX IIYHK-
TOB. B onHO# W3 MOMyJSIPHBIX OPOTIIOP,
u3nannbix B CIIIA, moMerieH pucyHoK, Ha
KOTOPOM H300pakeHbl BETPOJIBUTATEIb U
0] HUM — KOpoBa. B moamnucu k pucyH-
Ky TOBOPHUTCS, YTO CTOMMOCTH SHEpPTHH,
MIPOU3BEJICHHON  BETPOIHEPreTHUECKON
YCTaHOBKOI1, paBHa CTOUMOCTH MOJIOKA OT
3TOI KOPOBBI.

Pa3BuBatTh GONBIIYI0 BETpPOIHEPTE-
TUKY (MoLIHOCTBIO Ooniee 1 MBT) neneco-
00pa3Ho B palioHax, I/1€ CPeIHss rOA0Bast
CKOpOCTh BETpa MPEBBIMIAET § M/C U TOJ10-
BOE YMCIIO YaCOB, KOTJa yCTAHOBKA MOJKET
paboTartsb, cocraBisiet 6oee 2000. Takue
YCIIOBUSI HAOIIOJAIOTCS, HAlpUMep, Ha
OCTpOBax M Ha CEBEPHOM TMOOEpEeKbEe
®unckoro 3anuBa. OJHAKO BETpOIHEpre-
TUYECKUE YCTAHOBKM HEOOJBLIONW MOII-
HOCTHU (B KMJIOBAaTTaX) MOTYT YCTaHaBIIH-
BaThCS MPAKTHYECKH Ha BCEH TEPPUTOPUHI
Poccun.

B namieii crpane reano- u BETpPoO-
SHEpreTHKa MOoKa Pa3BUTHI YPE3BBIYAHHO
cnabo. X nHTeHCUBHOE Pa3BUTHE TIAHU-
pyetrcs Tosnbko Ha 2030 rox. Ilpuunnoi
9TOTO CIIy’)KaT OOJNbIIME 3armackl HEePTH,
raza u yris B Poccun. [loatomy 3a pyde-
oM PoccHio Ha3bIBalOT «CISILUM TMI'aH-
TOM» W TIOJIaraf0T, YTO, HECMOTpPsS Ha
OonplIve 3amachl yrIIEBOJOPOJHOTO U

YTJIEPOJHOTO TOIUIMBA, B HAIleH CTpaHe
11e71eco000pa3HO pa3BUBATH AbTEPHATHB-
HYI0 SHEPreTUKY 10 MPUYUHE €€ TI0BOJIb-
HO OBICTPOH OKYIaeMOCTH, BO3MOXKHOCTH
cHaO)XEeHWs dHEpTHel pailoHOB, yAaJeH-
HBIX OT OCHOBHBLIX MUCTOYHHUKOB SHEPIUH,
SKOHOMUU HA TPAHCIIOPTUPOBKE DHEPTHUH,
OTCYTCTBHS BHIOPOCOB 3arpsA3HSIONINX Be-
ILIECTB, BO3OOHOBJIIEMOCTH U T. 1.

I'panymne npeanonaraeMsele U3Me-
HEHUS KJIMMaTa HEOIMHAKOBO CKaXYTCs B
pa3IuyHBIX peruoHax 3emiu. BakHas
0COOCHHOCTD HAIlleH CTPaHbI 3aKII0YaeT-
Cs B TOM, YTO JIBE TPETHU €€ TEPPUTOPHUHU
HaxXxOAWTCS B 30HE BEYHOW MEP3IOTHI.
Herpyano moramatbes, 9To Ti00aibHOE
[OTETJICHUE KJIMMaTa CTaHeT MPUYUHOM
ee TassHUs. [Ipu 3TOM TipousoiineT (u yxe
MpouCcXoanT!) HedopMariis Tak Ha3bIBaec-
MBIX JIMHEHHBIX COOPYKEHUH, T. €. aBTO-
MOOUJIBHBIX U JKEJIE3HBIX JIOPOT, HeTe- U
ra3onpoBojioB. MHOTIa ciydaroTcs naxe
pa3peIBEI  TPYyOOTIPOBOZIOB W pa3jvB
Hedru. Hanpumep, Ha HedrenpoBoae Me-
cosixa—HOopuibCK 3a OAUH I'OJ] IPOU3OLL-
70 16 pa3peiBoB TpyOompoBoga. MHOTHE
37aHus B pailoHaX BEYHOW MEP3JIOThI Ha-
YHHAIOT paspymatses. B Skyrcke 60 %
3IaHUM UMEIOT TPEIMHBI, a B AMAepMe
okoiio 90 %. I[IpaBna, TpenuHbl 00pasy-
IOTCA HE TOJILKO B PE3YJIbTATC TAAHUA BEY-
HOHM MEp3JI0ThI, HO M BCIJICJICTBHE TEXHO-
TeHHBIX (DAKTOPOB: CTAPEHHSI 000y IOBa-
HUS1, HECOOITIOICHUSI TEXHUYECKUX HOPM U
T. I

W3MmeHeHus kKmuMmara OTpaxaroTcs U
Ha 3710poBhe HaceneHus. OUeHb HETaTHB-
HO CKa3bIBAIOTCS Ha 3/J0POBbE JIFO/IeH BOJI-
Hbl TeIla ¥ BOJHBI XOJIOJIa, OCOOCHHO
MepBbIe, KOTOPBIE YHOCSAT OOJbINE KHU3-
HEH, 4YeM BCe OIacHbIE METEOpOJIOrHyec-
KM€ sIBJICHHsI BMECTE B3sThIE. [leno B ToMm,
YTO OT Xapbl OYEHb TPYJHO CIIACTHUCH.
DHepreTuueckoe  KOHIUITHOHUPOBAHUE
HE Bcer/la Mnosie3Ho. B jxapkux cTpaHax B
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KOH/IMIIMOHEpaX MHOT/IA Pa3BOJATCS OaK-
TEpHH, a TIepexo U3 KOHTUITHOHUPOBAH-
HOr'0 IMOMEIIEHHUS Ha BO3JyX W OOpaTHO
BpeauT 3A0poBblo. llpu HacTymieHuu
JKapbl 9UCIO WH()APKTOB W WHCYIHTOB
pe3Ko Bo3pacTaer, Bce 3a00JIeBaHUs cep-
JIEYHO-COCYJIUCTOW M JbIXaTEJIbHOW CHC-
TeM ycyryousrores. K BoirHaM xomona de-
JIOBEYECTBO B 3HAYMTENBHON CTENEHH
aIanTUPOBAJIOCh, a MO OTHOIICHUIO K
’)Kape 3TOro clejaTh MOKa HE YAAeTcs.
Cremyer o0XuAaTh, 4YTO TJIOOANTBHOE
MOTETUVICHHE BBI3OBET BO3pACTAHHE IIO-
BTOPSIEMOCTH W WHTCHCUBHOCTH BOJIH
TeruIa.

WN3MeHeHnns kiamMara, BEPOSITHO,
HAWJIyT CBOE MPOSIBIICHUE U B YBEIIMYCHUN
qyclia CTUXWUHHBIX OEICTBUH W Karac-
Tpod. s Toro 4ToOBI HEHTPATU30BATH
UX BO3/ICHCTBUE HA KIIMMAT WJIH XOTS Obl
YMEHBIIUTh YIIEPO, NPUYHHICMbIH UMH
SKOHOMHUKE, W BpeJ, HAHOCHUMBIH 3]10-
POBBIO JIIO/IEH, METEOPOJIOTH pa3padoTa-
JU METOJbl TaK HA3bIBAEMOTO PaHHETrO
MpeIyTPEeXIeHUS 00 OMACHBIX U CTHXUH-
HBIX METEOPOJOTHUECKUX SBJICHUAX, T. €.
NPOTHO3UPOBAHHUS ¢ 00IbIION 3a07aro-
BPEMEHHOCTBIO, 2 TAKIKE METO bl MOHHTO-
punTa (CIEKCHHS) 32 HapacTaHHEeM HH-
TEHCHUBHOCTHU OITACHBIX METEOPOJIOTHIEC-
KX siBJIeHHU. Bce 3TO momoraer JiroasiM
cracatbCs OT TOTOJIHBIX O€ICTBUH IO
MPHUHLIKITY «ITPEIYTPEKICH — 3HAYUT BO-
opy>keH». 3Has XOTs Obl B OOIIMX YepTax,
KaK Pa3BUBAETCs TOT WM MHOUM OIACHBIH
METEOPOJIOTHUECKUH MPOIIECC M KaK ceos
BECTH TPH DTOM, JIIOJU CBOCBPEMCHHO
MPUHUMAIOT MeEpbl JUIsl crhaceHus. B
CIIA, rae oyeHs 4acTO BO3HUKAIOT CTH-
XUIHBIE O€CTBUS (TPONUYECKHUE ITHKIIO-
HBI, TOPHATO U JAp.), OCBEOMICHHOCTh O
HUX HACEJICHUS U TOBEIACHYECKUE PEKO-
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MEHJAIMA  IIO3BOJIAIOT  3HAYUTEIIBHO
YMEHBIIUTh YHCIO XEepTB. Bo Bcsxom
ciydae B CILIA He MOTJIO CITy4HThCS TOTO,
YTO Mpou30LUI0 B MHIOHE3UM npu BO3-
HUKHOBEHHWH IIyHAMH: TIOCJIE OTCTYILIe-
HUS TICPBON BOJHBI JIIOU OPOCHUIIUCH HA
Oeper cracaTh CBOM BEIIU U COOMPATh BbI-
OpoieHHBIE HA Oeper Aapbl OKeaHa, U UX
HaKpPBIJIO BTOPOii, 00JIee MOIITHO BOTHOM.

OxugaemMoe MOTEIUICHUE B HaleH
CTpaHe, KaK U B JAPYTUX CEBEPHBIX CTpa-
Hax, IPUBEJIET B TO JK€ BPEeMs M K HEKOTO-
PbBIM  TIOJIOKUTECIIbHBIM  ITOCJICACTBUAM,
Kak-TO: 1) cokpatsitcst OOJbIIHE B HACTOS-
Iee BpeMsi pacxo/ibl TOIUINBA; 2) BO3pac-
TYT OOBIYHO HEBBICOKHE U HCYCTOI;‘I‘IHBBIG
B Poccum ypoxkaum cCeabCKOXO3SICTBEH-
HBIX KYJbTYP; 3) YAYUIIATCS YCIOBUS IS
paboTBl BOAHOTO TPAaHCIIOpTa Ha pPEKax,
KOTOpBIE ceifuac mo noiroja u donee He
CYJIOXOJIHBI, 4) yMEHBIIATCS SHEprosa-
TPAaThl IPOMBIIIUIEHHOTO TIPOM3BOJICTBA H,
CJICZIOBATEIIbHO, MTOBBICHTCSI KOHKYPEHTO-
cHocoOHOCTh TpoayKuuu. OJHAKO OTpH-
LATENIbHBIE CTOPOHBI OXKHIAEMBIX H3Me-
HEHUIl KiInMara, 0COOEHHO B YCJIOBHSX,
WX BBI3BIBAIOLINX, OyAyT OOJiee 3HAYHMBI-
MU, ¥ K HAM CIIeyEeT TOTOBUTHLCS 3apaHee.
Bpemenn mis 6aroaymust OOJIBIIE HET.

Beime Mbl pacckaszanu 0 TOM, 4TO |
KaKUMH CPEJCTBAMH HM3Y4arT METEOpO-
JIOTH, KITMMATOJIOTH U JPYTHE CIICIIHAINC-
ThI, paboTaloIIMe B CMEXHBIX 00JaCTSIX.
Tenepb camoe BpeMsi TIOTOBOPHUTH O pe-
3yJbTaTaX MX COBMECTHBIX ycuiuid. [la-
BaiiTe KPaTKO MO3HAKOMUMCS C OCHOBHBI-
MU TCHACHIUAMU B UBMCHCHUAX HEKOTO-
PBIX KIMMAaTUYECKHX XapaKTEPUCTHK U
MOTBITaeMCS TPEJICTABUTh, KaKue CIop-
MIpu3bl TOTOBUT HaM KJIMMAaT B OJIrKamn-
meM OyIymiem.



4YTO NPOUCXOAUNT C HALLMM K/TUMATOM?

CoBpeMEHHBIC M3MCHEHHUS KiuUMmara He-
CHEIUATUCTBl YaCTO OTOXJICCTBIISIIOT C
MOBBIIIICHUEM TEMITEPATypPhl PU3EMHOTO
BO3IyXa («TI00ATHHBIM TOTCITICHUEM ),
HE MPUHMMAs BO BHUMAaHUE MPOUCXOJIS-
IIYI0 OJJHOBPEMEHHO SBOJIIOIUIO JPYTUX
KITMMATHYECKUX DJIEMEHTOB (amoKaJui-
CUYECKHE KapTHHBI, HAIMCAHHbBIC JIFOOU-
TEJISIMH TTOKUBUTHCS HA JYTHIX CCHCAIU-
sIX, €CTECTBCHHO, He B cueT). JleicTBH-
TEJIbHO, aHAJIM3 JIAHHBIX PETYJISAPHBIX
METEOPOJIOTHUSCKUX HM3MepeHuil  Oec-
MIPUCTPACTHO TIOJITBEPIKAACT IMOBBIICHHUE
CpemHEeH TII00aTBEHOM TeMITepaTyphl BO3-

AT °C

IyXa B TEYEHHE TMPOIIeANmero Beka (c
1907 mo 2006 rox) ua 0,74 °C, npuyem
JIMHEWHBIN TPEH/T TEMIIEPATyPhI B TIOCIIE/I-
aue 50 ner (0,13 °C 3a gecsTmiierne) mo-
YTH BJIBOE MPEBHIIACT COOTBETCTBYIOIIEE
3HaueHue s cronetusd. B vactHoctu, 11
3 12 mocnenaux net (Bkimrodas 2006 roxm)
CTaJId CAaMbIMH TCIUIBIMH 33 BECh MEPUOJT
WHCTPYMEHTAJIbHBIX HAOJIIOICHUIT 3a II10-
OanmpHOW TeMIlepaTypoil, BEAYIIHXCS C
1850 rona.

Ha puc. 6 npexncraBiieHa 3BONIOIUS
CPEIHETO/I0OBOM CPEIHETI00aIbHON TeM-
repaTypbl IPU3EMHOTO BO3TyXa (B OTKIIO-

1€

0,5

0,0

0,5

14,0

1850 1900

1950 2000

Puc. 6. Ismenenue (AT) cpetHEro10Boil cpeHErIo0anbHON TeMIIEPaTypbl IPU3EMHOTO BO3yXa OT-

HOCHTENBHO cpennei 3a 1961—1990 rozpr. CriiakeHHbIE KPUBBIE — XOJ1 AE€CATHIETHUX CPETHUX 3HA-

yeHuit temmepartypsl (7'), Kpy>KKH — 3HAUSHUS 3a OTAeIbHBIE rojbl. O01acTb, OKpalleHHAs B CHHHUI
L(BET, — MHTEPBAJIbI HEONPEIEICHHOCTH OLICHOK.
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HEHUSX OT CpEIHEro 3HayeHus 3a 1961—
1990 roxapl) 3a Bech MEPUO WHCTPYMEH-
TaJbHBIX HaOMOAcHUN. [Ipu pasHOCTH
1 °C Mexnay KpallHUMH 3HAYEHUSIMH B
1862 u 1998 rogax 3aMeTHbl MUHUMYMBbI
norerieHus B 1860-e u 1910-e rousl,
MakcuMyMmsbl B 1940—1944 ronax u ycko-
peHue noremienus HaunHas ¢ 1960-x ro-
J0B. OTMETHM, YTO CKOPOCTbH IIOTEILICHUS
B pa3HBIX yTOJIKaX 36MHOTO IIapa HeOIu-
HakoBa. MakcuMyM ee OTMedaeTcs B
cpeanux mupoTrax CeBepHOro MOJyIa-
pus Ha matepukax. B wactHoctH, B Boc-
touno¥ Cubupu, 3ananee ozepa baiikai,
CpedHss TemIeparypa 3UMOW IOBBICH-
nack oyt Ha 2 °C (puc. 7). MeHnbliee
MOTEIJICHHE OTMEYAeTCs Ha OKeaHax, B
CpeIHUX MMPOTax U B 1eiaoM B FOxxHOM
HOJIyIIapHuH, T1Ie B CYyONOJIAPHBIX LIMPO-
TaXx U B AHTapKTHKE B OTJEIbHBIX OKea-
HUYECKUX CEKTOpax Habironaercs aae
MOXOJIOIaHHE.

[loBblIeHHE TemmepaTrypel B TpoO-
nocdepe, Haj MPU3EMHBIM CIIOEM BO3[Y-
xa, ObUIO HECKOJIBKO MEHBIIIE, HO COOTBET-
CTBOBAJIO B OCHOBHOM €r0 paclpejene-

HUIO HaJl IOJICTHIIAIONIEeH TOBEPXHOCTHIO.
BOmusm ypoBHS Tporomnays3sl MPUPOCT
TeMIIepaTyphbl CBOJAUTCS K HYJIIIO, a BBIIIIE,
B cTparocdepe, TeMIeparypa HauWHAET
TTOHMKATHCS M TIPOUCXOTUT 3TO TeM ObIC-
Tpee, YeM BBIIIIE PACTIONOKEH pacCMaTpH-
BaeMBIH CJIOH.

M3menenue cyTouyHOro xoz1a Temie-
paTypbl HIDKHEH aTMOC(ephl 3aKITIouaeT-
Cs1 B TOM, YTO HOYHAS TEMIIEpaTypa MOBBI-
maercss ObICTpEE JHEBHOW, IMO3TOMY
aMIUTATyJla CYTOYHOTO KoJjeOaHus He-
CKOJIBKO yMeHbmmaeTcs. lloka eme He
BIIOJIHE SICHO, C YE€M STO CBS3aHO. 3aMeT-
HBII BKJIQJT 3/16Ch MOKET BHOCUTH yBEIH-
YyeHHEe HOYHOM 00J1aYHOCTH, OJHAKO OHO
3apETUCTPUPOBAHO HE BE3/C M IMOJYyUCH-
HbIE PE3yJIbTaThl, OCOOCHHO JaHHBIC Ha-
3eMHBIX  HAONIOJEHUH, HE  BIIOJHE
HaJIC)KHBI.

A 4TO XKe TMPOUCXOIUT C IPYTUMU
KIIMMATHYECKAMHU  XapaKTePUCTHKAMH?
TpynHee Hame)KHO 3apernCcTPUPOBATH
TEHJICHIMIO N3MEHCHHMS OCaIKOB 13-3a 13-
BECTHOM OOJIBIION U3MEHUYMBOCTH UX WH-
TEHCHUBHOCTH BO BPEMEHH U B TPOCTpPaH-

0.6  0.8°C/10 ner

Puc. 7. I3meHenne cpeqHeronoBoi TemIepaTypsl MPU3EMHOTO BO3AyXa Ha
teppuropun Poccun 3a 1975—2004 roxst (I'py3sa, Panbkosa, 2004).
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cTBe. B menoM oTmeuaercs yBenuueHHE
WHTEHCHBHOCTH OCaJKOB B BBICOKHX IIH-
porax, a Takxe 3uMod B CeBepHOI
AmMepuke 1 EBpa3un u ee yMeHBbIIIEHNE B
cyOTponmkax W B JeTHHH mepuoj B Cpe-
nuzeMHoMopbe 1 FOxnoit Asun. Ha Bcex
IIMPOTax CHUKAETCS JI0JIsl TBEPABIX OCAI-
KOB M BO3PACTaET AOJIS )KUJIKNX, B HU3KUX
LIMPOTax JICTOM OOJblle 10 JIUBHEH, a
TaKKe 3aCyLIIUBbIX ycnosuil. ITosslmie-
HHUE TeMIepaTypbl HIXKHEH aTMocdepsl U
MOJICTHJIAIONIEN TMOBEPXHOCTH MPHUBOAUT
K CYIIECTBEHHOMY YBEJIWYEHHIO HCTape-
HUS M BIJIArOCOJIEP’KaHUS B MPU3EMHOM
Bo3ayxe (mpuMepHo Ha 7 % B CpPEeOHMX
IIMPOTAX MPH MOBHIIIEHUH TEMIIEPATYPHI
Ha | °C) 1 0AHOBPEMEHHOMY NOHMKEHHUIO
TEMIEPaTyphl UCHAPAIOIEH MOBEPXHOC-
TH, 0COOCHHO TOKPBITON TYCTOH pacTH-
TEIBHOCTBIO.

W3MeHeHuss MHTEHCUBHOCTH Ocajl-
KOB M HCIIApEHMS BJIEKYT 3a COOOH 1 n3Me-
HEHUS B IOBEACHUN ITOBEPXHOCTHBIX BOJ
cyuu. Pexu u o3epa B BBICOKHX IIHPOTaX
CTaHOBSITCS O0Jiee TOJIHOBOAHBIMY, & 3Ha-
YUT, YBEIMYHUBACTCSA CTOK B PEKaxX, OCO-
OCHHO B 3UMHMI W JIETHUH MEpUOIBI U
MEHbIIIE B BECEHHee MosoBoabe. Jlen Ha
peKax M o3epax paHblIEe BCKPBIBACTCS, U
OHM I103K€ 3aMep3aroT. B HU3KUX MmuMpo-
Tax CTOK peK, HalPOTUB, 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, 4TO 3a 3UMY Ha-
KaIjIuBaeTcs MeHblle cHera. CHmkaercs
BJIQ)KHOCTDH TTOYBBI M yBEJINYHBAETCS I10-
BTOPSEMOCTD 3aCyX.

Cy1ecTBEHHO U3MEHSAETCS U TIOBTO-
PAEMOCTB dKCTPEMAIIBHBIX MTOTOJHBIX SIB-
JIEHUH: 3MMOM MEHBIIE CUIIbHBIX BOJIH XO-
noaa u Oonblle OTTEreNeH, JeToM 00Ib-
i€ BOJIH TeIjla U 3aCyX, WHTCHCHBHBIE
JIUBHU, IPUBOISIINE K HABOJIHEHUSIM, KaK
3TO MPOUCXOAMIIO B ITOCJIETHHE T'0JIbI B 3a-

nagHoit EBpone u CeBepHoil AMepuke.
YBenuuuBaeTcsi MOBTOPSEMOCTh ypara-
HOB B CEBEPO-3aIaHON YacTu ATIAaHTHKU
u TaiipyHoB B 3amamHoil yactu Tuxoro
OKeaHa.

Hab6mogarorcest ycToiInBbIC TEHACH-
MU (TPEH[Bl) B JIPYTHX COCTABJIAIONIMX
KIIMMaTH4YeCKO# cuctembl. [Tomumo orme-
YEHHOTO BBIIIE COKPAIICHHS TUIOMAAA H
MIPOJIOIDKUTEIBHOCTH 3aJIETaHNUs CHEXHO-
ro TOKpPOBa, MPOUCXOANT 3aMETHOE
YMEHBIIIEHHE TUIOIIAIN TOPHBIX JIeIHH-
KOB, a TaKXe IOl MOPCKOIO JIbJIa B
CeBepHoM nonymapun — Ha 3 % 3aToa u
Ha 7 % JeToM 3a JIeCATHIICTHEe HauuHasl C
1978 Ttoma (MO CITyTHUKOBBEIM TAHHBIM).
W3meHeHus: Macchl MaTepUKOBBIX JIJIOB
I'pennanauu 1 AHTApKTUABI YK€ BhI3bIBA-
0T YCKOPEHHOE€ TIOBBHIIIEHUE CPETHET0
J100aJIBHOTO YPOBHS MHpPOBOTO OKeaHa
HaunHas ¢ 1990-x ronoB. boiee ObicTpoe
norersieine B CeBEpPHOM  IONyIIAPUH
MIPUBOJUT K YCKOPEHHOMY TastHHUIO T'PEH-
JAHJCKUX JIbJIOB B CpPEOHENH W I0KHOMU
MPUOPEKHBIX YaCTSAX OCTPOBA W ydarlle-
HHIO OTKOJa aiicOeproB.

IToBblIEeHHE YPOBHSI MUPOBOTO OKE-
aHa, KoTopoe B XX BeKe cocTaBUiIo 17 cM,
MIPEJICTaBIISET COOO0 OHO U3 BAKHEHIITUX
(ecnm He Ba)KHEHIIEE) MPOSBICHUH TIJIO-
OanpHOTO M3MeHeHusi kiumara. OHo 3a-
TparuBaeT MOYTH BCE CTOPOHBI )KU3HEIEs-
TENBHOCTH JIOJIEH Ha TMOOEpEeXbIX, TIe
COCpeloTOYeHa 3HAa4YMTeIbHasl YacTh Ha-
CeJIeHUsl 3eMHoro mapa. Jlrojasam, KuBy-
IIMM Ha HEOOJIBIINX OCTPOBaX, 0COOCHHO
B Tuxom oOKkeaHe, TOBBIIIEHHWE YPOBHSI
OKeaHa TPO3UT IOJIHBIM 3aTOIUIEHHEM B
Ommkailliie CToJeTUs M, BO3MOXKHO,
Make JEeCSITUIIETHS, MOCKOIbKY WMEHHO
TaM €ro CKopocTh Bo3pacrtaet. llocien-
Hue, Ooyiee TOYHBIC, U3MEPEHHS, B TOM
YHCIIe CITyTHUKOBBIE, CBH/IETEILCTBYIOT O
TOM, YTO CKOPOCTH TIOBBIIIEHUS YPOBHS
MupoBoro okeaHa Bo3pociia 3a MOCIE]-
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Hue 15—20 net 10 3,3 Mmm/rox (TIpenbiy-
11as1 OLCHKA, IIOJIy4eHHasl 10 JaHHBIM Ha-
3eMHBIX M3MEPCHUH, MpaBjia, cO 3HAYM-
TEJIbHBIMH TOTPEIIHOCTSIMH, COCTaBUIIA
2,0 mm/rox). Takoe TMOBBIICHHE YPOBHS
OKEaHa CBSI3aHO B OCHOBHOM C TEIUIOBBIM
paciiupeHreM BOJBI MPH HarpeBe ero
BEPXHHX CJIOEB.

Wsmepenust TemrepaTypbl BOZABI B
BepxHeM 700-meTpoBoM cnoe Tuxoro u
ATIIaHTHYECKOTO OKEaHOB 3a()UKCHUPOBA-
JIY ee TIOBBIIIEHNE, HECKOJIBKO boiee MeI-
JICHHOE, YeM Ha MaTepuKax, h3-3a 00Jb-
el TEIJIOEMKOCTH OKeaHa. l3ydeHune
OanaHca YHEPrUM MMOKa3aJIo, YTO B OKEAHBI
1 Mops moctynaeT okoso 80 % sHepruu,
npuxoadueld u3 arMocdepsl K MOBEPX-
HOCTH 3€MJIH, IPH TOM, YTO IJIOLIA b OKE-
aHoB cocTtapiseT 71% turomany moBepx-
Hocty 3emunu. [loremnenue mpumoBepx-
HOCTHBIX BOJ MOKET 3aMETHO OTPa3UThCS
Ha xapakrtepe W reorpaguu TeUeHHH B
MupoBoM oOkeaHe.

HauOonee BaxkHyI0 pojib UTpaeT ce-
BEepHast 4acThb ATJIAHTUYECKOTO OKeaHa,
rzae GopMupyeTcst Tak Ha3bIBaEMbIH OKea-
HUYECKHI KOHBeHep — crucrema TiyOuH-
HBIX Te4eHWH MmupoBOro okeaHa. 37ech
MPOMCXOANUT OMyCKaHHE B TIIyOHMHY XO-
JIOAHBIX BOJ C TIOBEPXHOCTHU, KOTOPBIE T1e-
PETEeKaroT IIOTOM B APYI'ME OKEaHbl. DTH
BOJIBI TIOJHUMAIOTCS K TIOBEPXHOCTH B
psize paiilOHOB TPOIIMKOB M CYOTPOIHKOB,
HarpeBaloTCsl U BETPOBBIMHU «APEH(POBBI-
MU TEUCHHUSIMHU IEPEHOCST TEILIO B BBICO-
Kre mHpoThl. [loBBIIIEHHE TEMITEPaTyPbI
MIOBEPXHOCTH OKE€aHa, OOYCIOBJICHHOE
MAapHUKOBBIM 3(dexToM, co BpemeHeM
MOYKET MPUBECTU K U3MEHEHHIO CKOPOCTH
BOJI00OOpOTa B 3TOM KOHBEHepe, dYTO
CEpBbE3HO OTPA3UTCS HA TI1I00aJIBHOM U pe-
THOHAJIBHOM KIIIMAaTe.

WzBectHo, uTO TedeHue [onbh-
cTpuM «oborpeBaer» 3anmagHyro EBpory.
YkazaHHbIE 371eCh N3MEHECHUS B COCTaBIIS-
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FOIUX KIMMAaTHYeCKOH CUCTeMBI 00aa-
IOT 3HAYNUTEIHHO OONBIICH WHEPIHCH,
YeM M3MEHCHHS B aTMOC(EPHBIX KJIMMa-
Topopmupyrmux Qakropax. OmHako,
KaK TI0Ka3ajd pacuyeThl, OTKIOHEHHE
Tonederpuma ot EBporbl He mpuBener,
TE€M HE MEHee, K KIIMMaTUYeCKON KaTacT-
pode. Yepes 100—200 ner, xorma OHO
MOTJIO OBI TIPOU30UTH, YPOBEHB TI00aTh-
HOTO MOTEIUICHUS 32 CYET MapHUKOBOTO
a¢dekTa mepeKpoeT 0KHUIaEMOEe TOXO0JI0-
nanue B 3anmagHol EBporre, 00ycloBIeH-
HOE€ U3MEHEHHEM TpaeKkTopuu [ ombd-
ctpuma. Bmecte ¢ Tem BO3MOXHAas mepe-
CTpOHKa  OKEaHMYECKOro  KOHBeilepa
3aCITy’KHMBACT BHUMATEIILHOTO MOJICILHO-
T'0 UCCIICAOBAHMUS.

Her comHenuit B ToM, 4TO HaIl KJIH-
MaT MEHSETCS: Pe3yIbTaThl KOMILIEKCa
U3MEPEHUM, TMPOBEACHHBIX B IOCJICIHUE
100—150 ner, HArJISIIHO ATO JIOKa3bIBa-
1oT1. bonee Toro, n3MeHeHus KIMMara Ha-
3BaHBI BhINIE OecmpeneaeHTHeIMEA. OqHa-
KO YTO TaKO€ CTOJIETHE B MHOTOTBHICSYE-
JIETHEW MCTOPUU Hallel miaHeTsl? Tak 11
YK YHUKAJIbHBI CETOTHATITHIE W3MEHEHUS
ximMata? B KakoW-TO CTENEHU OTBETHI Ha
9TH BOIMPOCHI MOMOTAET HaM JIaTh aHAIU3
pe3yNbTaTOB HM3MEpPEeHUH B  JIEIOBBIX
kepHax ['peHnaHavu W AHTApKTUIbL,
OCYIICCTBJICHHBIX B HEJJABHEM ITPOIILIIOM.

XO0pOoI1I0 U3BECTHO, YTO TII00ATBHBIIH
KJIMMAT MEHSIJIICS B IPOIILIOM O€3 BUANMO-
ro ywactust 4ejoBeka. JloctarodyHo
BCIIOMHUTb ~ CPAaBHUTEIBHO  HEIABHUE
(umeeTrcss B BUJIY T€OJIOTHYECKUI OTCYET
BPEMCHH) JICTHUKOBBIC TEPUOIBI, CIICIBI
KOTOPBIX XOPOIIO BUIHBI U M3yUYEHHI BO
MHOTHX peruoHax Mupa (Jaxxe B TPOIH-
Kax). EcTb nocTOlHBIC BHUMAHWS TOKA3a-
TEJIBCTBA TOTO, YTO MOCJIE OKOHYAHUS T10-
CJIEIHETO JICAHUKOBOTO Mepuoaa (OKOJIO
15—20 TBIC. NIET 10 H. 3.) OBUT TIEPHOJ
(oxomo 6 THIC. JIET 110 H. 3.) ¢ OoJee Ter-
JBIM, Y€M HBIHEIIHUU, kiuMaroMm B Ce-
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BEPHOM TMOJYMIAPUU CO CPEAHETII0O0alhb-
HO# TeMrtepaTypoit moutn Ha 1 °C BeImIe
COBpEMEHHOHN (Tak Ha3bIBAEMBIH KIMMa-
TUYECKHI ONTUMYM TOJIOIICHA). 3a TIo-
CIIETHIOI0 THICAYY JIeT OBLTH TEepHUOIBI
MOTEIJIEHUN U MOXO0JIOJAHUN TPOIOJIKHU-
TenbHOCTHIO 10 200—300 et ecrecTBeH-
HOT'O TIPOMCXOK/ICHHS (TI0CIIeTHEeE TIOTE-
JICHHE C MAKCUMYMOM 3UMOM B 3amajiHON
yactn EBpasuiickoii ApKTHKH OTMeva-
nock B 1930—1940-x ronmax). He siBisiet-
sl TU HAOJI0JaroIIeecs MOoTeIyIeHHE TaK-
JK€ eCTEeCTBeHHbIM? Takoe MmpeanosoxKe-
HUE BBICKA3bIBAIOT U HEKOTOPbBIE KIIMMa-
tonoru. JIBa CYIIECTBEHHBIX  (akTa
MpoTHBOpedaT eMy. Bo-mepBrIX, Bce mo-
TEIJICHUS U IOXOJI0IaHUs KJIUMaTa B po-
[UIOM TIPOWCXOJWJIM MHOTO MEJICH-
Hee — CKOPOCTh COBPEMEHHOTO TTOTeTwIe-
HUS B COTHH pa3 BbIIIE U HE HMEET aHaJIo-
rOB B MCTOpUU KiMMara. Bo-BTophix (u
3TO Hambosiee BaXKHO), MHOTOUHCIICHHBIE
Y BeCbMa TOYHBIC N3MEPEHUS KOHIICHTPA-
uun CO, ¥ MeTaHa B ITy3bIpbKax BO3/yXa,
BMEP3IINX B CJIOU JIb/A JISTHHKOBBIX -
TOB AHTapKTUAbl U | peHnaHmuu, KOTo-
pble 00pa3oBaNCh JIECSITKH U COTHHU ThI-
CsY JICT Ha3a/l, MOKa3bIBaIOT, YTO ATH 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 TPUXOTWIOCH MeHbme 270—
280 MOJIeKyn YIJIEKUCIOro Trasza) u
0,6—0,8 min~! s CH, mpu ux cospe-

MeHHBIX ypoBHaX 380 u 1,8 mia~! coor-
BETCTBEHHO. YKa3aHHbIE 3HAYEHHUS KOH-
LIEHTPAllMd OTHOCSATCA K MEXJIETHHUKO-
BBIM TIEpHOJIaM, B MAaKCUMYMBI OJIE/I€He-
HUS OHM OBUIM 3HAYUTENHFHO HHUXKE
(manpumep, koHueHTpanus CO, — no4ru
na 100 ma!). K coskanenuro, TOUHOCTS
OTIpe/ieTICHHs IaT 00pa30BaHus JIeTHUKO-
BBIX CIIOEB TIOKAa HE ITO3BOJISIET YCTAaHO-
BHUTH IOCJIE0BATEIbHOCTh HACTYIIJICHUS
MOTETIJIEHNS. U POCTA CO/IEP KaHUs TapHU-
KOBBIX Ta30B B aTMoc(epe, HO HaIndue
CBSI3M MEX/ly HUIMU TEM HE MEHEee HeCOM-
HEHHO.

[laneoxknmmarnyeckre AaHHbBIE TOI-
TBEP)KIAIOT HEOOBIYHOCTH TPOUCXOIS-
IUX KIMMaTH4YeCKUX M3MEHEHUH, 110
Kpaiinen mepe, st nocaeanux 1300 ner.
OpHaKo B HAII MParMaTHYHBIA BEK «JIema
JTAaBHO MUHYBIIUX JHEH, MpeaaHbs CTapu-
HBI TITyOOKOM» BPSIIL JIM XOTb CKOJIBKO-HH-
OyIb 3aMHTEPECYIOT MOIABJISIONIee O0Th-
IIMHCTBO HAIIUX COBPEMEHHHUKOB. MHOe
neno — Onmkaiiias nepcnekTuBa. Kakne
W3MEHEHUS OKPYKAaIOIIeH Cpebl 0XKHIa-
IOT HAC B ABA-TPH OMIDKANIINX JTeCATHIIE-
tsi? KoHeyHO, TOYHOTO OTBETa Ha 3TOT
aKTyaJIbHBI BOIPOC HE MOXKET JaTh HU-
KTO, HO CYIIECTBYIOIIHE MOJIEIbHbIE
OIIEHKH ITO3BOJIIIOT HAM APEOnON0# UMb
€ 8bICOKOU QoJiell 6epOSIMHOCMU, KaK Oy-
JIET MEHSTHCS KJIIMMAT Hallel IJIaHeTHl B
yKazaHHbele cpokd. Hameemcs, mamr pac-
cka3 00 3ToM OyIeT HHTEPECCH YUTATEITIO.
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KIUMAT U Mbl YEPE3 20—30 JIET

VKe cerojHsi N3MEHEHHUS KJIMMara B 3Ha-
YUTEILHOW CTENEHH OOYCIOBICHBI CTH-
JIeM, KyJIbTYPOH U pa3MaxoM XO3SHCTBEH-
HOM JesTenbHOCTH uenoBeka. Iloaromy,
TOBOPSL O €ro TPSIyIIMX HW3MEHEHUSIX,
HYXHO, TPEXAE BCET0, MOJYYUTh OTBET
Ha BOINPOC, KAKMM BHIUTCS CETOAHS pa3-
BUTHE MHPOBOW SKOHOMHUKH B OJmKaii-
nieM OyAymieMm, W, B YaCTHOCTH, KAKOBBI
OyIyT pasMepsl BBIOPOCOB B atmochepy
ITAPHUKOBBIX ra30B U a3P0O30JIEH, a TaKKe
HEMapHUKOBBIX Ta30B, y4YacTBYIOIIUX B
XUMHAYECKUX AaTMOC(EpHBIX peaKLusX,
00pa3ylomuX 1 pa3pylarIinuX ra3bl nap-
HUKOBEIE.

C navana 1990-x rogoB Mexmnpasu-
TEJIbCTBEHHAs! TPyIINa SKCIEPTOB 10 U3-
MEHEHHSIM KJIMMaTa pa3padaTbIBaeT U co-
BEPLICHCTBYET CICHAPUU OXKUAAEMBIX B
OyaymieM BBIOPOCOB (SMHUCCHII) OCHOB-
HBIX NMapHUKOBBIX ra3os.! ClieHapuu co-
CTaBJISUTUCH TIPY PA3HBIX MPENION0KEHH-
AX O XapaKTepe U UHTEHCHUBHOCTH 3KOHO-
MHUYECKOTO M COLHUAJIBHOTO PA3BUTHUS
YeJI0BEYECTBA, @ TAKXKE C yUETOM OCOOEH-
HOCTEH reorpauueckoro MoJOXKEeHUsI U
HaIlMOHAJBHBIX OCOOEHHOCTEH MPOMBIILI-
JICHHO DPa3BUTHIX cTpaH. bpuio cozmaHo
HECKOJIBKO JIECATKOB TaKHX CIIEHApHEB.
[locne ux rpynnupoBaHHUs M HEKOTOPBIX
YIOPOLICHUH OCTAJIOCh IIECTh OCHOBHBIX,

TaK Ha3bIBAEMBIX JIEMOHCTPAIMOHHBIX
cuenapueB (A1B, A1F, A1T, A2, Bl u
B2) oxumaeMbIx 5MHUCCHI MapHUKOBBIX
ra3oB 1 SO, Kak IPSMOTro MpPeANIeCTBEH-
HUKa CEepHOKHCIIOro a3po3ods. [lpu atom
B cueHapusax A2 u AlF npexycmorpena
HanOoJIbIIasi THTCHCUBHOCTb OKUIAEMBIX
SMHUCCHUH, a B clieHapuu Bl — HanMeHb-
masi, KoTopas elle yMEHbIIAeTCs IOcie
2050 rona. B cuenapuu A1F npeanosnara-
€TCsl MHTEHCUBHOE HCIOJIb30BaHNE MCKO-
naemMoro TorumBa (yriisi U HeTH), YTO
MIPUBOJUT K MAaKCUMAaJIbHBIM BBIOpOCaM B
aTMocdepy YIJIEKHCIOro ra3a U 3aKUCH
asora N»O.

Ha puc. 8 npeacraBieHsl paccuuTaH-
HBIC OXHJACMble CPEAHUE II0 3EMHOMY
mapy konnentpauun CO,, CHy u N,O B
MIPU3EMHOM BO3/yX€ B CPEJHEM 3a I'oJ] B
nepuoa ¢ 1990 no 2100 rox. U3 pucynka
BUJIHO, YTO COTJIACHO «OKECTKOMY» CLIeHa-
puro A1F xonuenrpanus CO, B KOHIE Te-
KyILIero CTOJIETHSl MOXET  JOCTHUYb
950 mMmE~!, uTo B 2,5 pasa BbIIIE COBpe-
MeHHOW. KoHUeHTpalus e MeTaHa Io
«Msirkomy» cueHaputo Bl B 2100 rony
MOJKET 0Ka3aThCsl a’Ke MEHBIIE TEKYIIEH.
Bo3MoOXkHO Taxke CHIBHOE YMEHbIICHHE
BIOpOCOB SO, Hauunas ¢ 2020 roxa, 4To
BBI30BET CYIIIECTBEHHOE IMOHMKEHHE CO-
JeprkaHus Cynb(aTHBIX a’spo30Jiei B atT-

1 B 2007 rogy gearensrocts MI3HK 110 OIIeHKE COBPEMEHHOTO COCTOSHUSA M BEPOSATHBIX Oy IYIIAX
M3MEHEHHH KIIMMaTa II0JIy YrIia BBICOKOE MeXTyHapoIHoe IIpu3HaHue — HoBeleBeKy o IPeMUo MUpa.
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Puc. 8. M3MeHeHHe CpeTHEr0IOBBIX CPEAHErIO0AIBHBIX KOHICHTPALUI TTApHUKO-
BBIX T'a30B B IPU3eMHOM Bo3tyxe B X XI Beke 110 yKa3aHHBIM CLIEHAPHUSIM UX aHTPOIIO-
TeHHBIX SMHUCCHH.

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

Mmocgepe. Pazdpoc oT cuenapus x ciena-
pHro 0)kHUIaeMbIX K KOHIy X XI Beka KOH-
LEHTpALNi NapHUKOBBIX I'A30B BECbMa Be-
JMK, ogHako mpumepHo 1o 2020— 2030
TOJIOB 3TU PA3NUYUs HE3HAYUTENbHEL. [o-
STOMY BIIOJHE ONpPaBIaHO YTBEPKICHUE,
YTO U3MEHEHMSI KOHLIEHTPALMI apHUKO-
BBIX T'a30B JI0 3TOT'0 BPEMEHHU XOPOIIIO CO-
IJ1acylOTCsl 10 BCEM CLEHApUsiM, U MO-
JIeJIbHbIE PACUEThl HBOJIIOLMU Ta30BOrO
cocTaBa aTMoc(epbl MOKHO TTPOBOJUTH B
COOTBETCTBHUH C STUMU U3MECHCHUSIMH.
I'pynma MI'OUK Beimyctuna psizn 00-
30pOB — OTYETOB 10 COBPEMEHHOMY CO-
CTOSIHUIO U MOJICJIBHBIM OLICHKaM O0XKHJ1a-
€MBIX U3MEHEHUH XapaKTePUCTUK KINMa-

Ta 110 OCHOBHBIM peruoHam mupa. B 0030-
pe 3a 2007 roa mokasano, uto 3a 20 jer (c
2005 mo 2025 rTom) cpemHeromoBas H
CpemHerIo0abHas TEMIIEpATypa MIPU3EM-
HOTO BO3JlyXa MOBBICUTCSI MPUMEPHO HAa
0,4 °C. OTHOCUTENBHO CpeiHEN TemIepa-
Typsl niepuona ¢ 1980 mo 1999 rox cpen-
HETOJIOBasi TeMIeparypa B TEPHOJ
2020—2029 rr. mOBBICUTCS HaJl OKeaHa-
mu 1 B CeBepHoMm, U B FOkHOM mony1iia-
puu Ha 0,5—1,0 °C, a Hag MaTepuKaMu
cpenHux mUpoT CeBEepHOro MOIYLIAPHS
Ha 1,5—2,0 °C. DTO NOBBIIIICHUE MOKET
OBITH e11e OOJBITIM HaJT TOJISIPHBIMH TITH-
potamu CeBEpHOTO MOMYMIAPUS BBUIY
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COKpAIIeHHS IJI0MIA U JISJITHOTO IIOKPOBa
Cesepnoro JIemoBUTOTO OKeaHa.
3HAYUTENBHO MEHEE HAJEKHO MOXK-
HO OIICHWBaTh HM3MEHEHHE KOJNYEeCTBA
OCaJKOB. 3/1eCh MOJIEIH OMPEICICHHO
NPEeACKa3bIBAIOT 3HAK (T. €. YBEIMYCHHE
WM YMEHBIIICHNE), 2 HE BEJIMUNHY H3Me-
Hennit. Tak, mius Espomsr u CeBepHOi
EBpasuu (tepputopust Poccun) nanbosee
BEPOATHO MPOJIOJIKEHNE U PAa3BUTHE TEH-
Jeniuu nocineaHux 20—30 siet: ypenuye-
HUE KOJIMYECTBA 3UMHHX OCAaJKOB, Oojee
YEeTKOE B CEBEPHOM 4acTH TEPPUTOPUH, U
YMEHbBIIIEHUE KOJIMYECTBA JIETHUX OCaI-
KOB B FO)KHOH, OCOOCHHO FOr0-3aI1aIHOM,
ee yactu. CyliecTBeHHO Ooyiee CyXuM
craner kinumar lOxwnoit Espomnsr (B
TepByIo ouepenb, CpeTn3eMHOMOPDS ).

Byner nponomxarbca U pa3BUBATh-
Cs M HaMETHBINAACS B MOCIIETHUE JeCs-
TUICTHUA TCHACHIUA: YBECIINUCHUC YHUCJIa
OKCTPpECMAJIbHBIX  ITOTOJHBIX ﬂBHCHHﬁ,
CWJIBHBIX JIUBHEW M 3aCyX, yparaHoB B
Artnantuke u TaiidhyHOB B THXOM OKeaHe;
BOJIHBI JKapbl JICTOM HaOJIIOJIAIOTCSl BCE
yaie, a BOJHBI X0J0Jla 3UMOH — Bce
pexe. B 11e10M M3MEHYHBOCTH KIMMAaTa
BO3pacTacT, USMCHCHUEC KIIMMATUYCCKUX
XapaKTePUCTUK YBEIMYMBAETCs, U 00
3TOM OJIHO3HAYHO CBHUJIETEIHCTBYIOT Te-
KyIIas CTATHCTHKA 3THX XapaKTEPUCTHUK,
KaKk ¥ CTaTHCTUKa JaHHBIX HaOIroze-
HUH 32 KTUMATO()OPMUPYIOLTUMH (PaKTO-
pammu.

Jnst oneHkn OyAyIIMX H3MEHEHUH
KITUMaTa ObLT peain30BaH HEOBIBAIIBIIA 1O
CBOMM MacmTabaM W YUCITy YYaCTHHKOB
MEXIYHapOIHbII IPOeKT. B xoxe nmoaro-
ToBKHM OLIEHOYHOT0 JIOKJIa/1a ObUIH IIPOBE-
JIEHBI DKCITEPUMEHTHI C 23 CIIOKHBIMU (PU-
3UKO-MaTEeMaTHYCCKUMHU MOJACIISIMHU  aT-
Moc(hepbl M OKeaHa, MPEICTaBICHHBIMU
16 BemymuMHU  HCCIIEIOBaTEIbCKIMH
rpynnamu u3 11 crpan. OcHOBY 3TOro
MIPOEKTA COCTABUJIM PACUYEThI KIIuMaTa XX

48

BeKa IMPHU 3aJaHHBIX B COOTBETCTBUU C
JMAHHBIMH HAOJIOACHUH KOHIIEHTPAIUSIX
IIAPHUKOBBIX I'a30B U a3pO30JIEH, a TAKKE
TpH CLIEHapHBIX pacuera kiaumara X XI Be-
Ka (1T CpPaBHUTEIBHO <OKECTKOTOY,
«YMEPEHHOT0» M «MATKOT0» CIIEHapHEB
AHTPOIOTCHHBIX BBIOPOCOB IMAPHUKOBBIX
ra3oB u a’posoiieil). B aHanm3e naHHBIX,
[IOJTy4E€HHBIX B XOJI€ ATHX AIKCIEPHUMEH-
TOB, MPHUHAJIO y4yacThe Oosee THICSUH
HCCIEI0BATENEH CO BCETO MUpA.

CornacHoO TMOJly9eHHBIM pe3yJIbTa-
Tam, B OJIM)KalIIve JiBa JAeCATHIICTHS, He-
3aBHCUMO OT CLEHApHsi, IN100AILHOE MO-
TEIUICHHE TPOJIOIDKUTCA CO CKOPOCTBIO
oxouo 0,2 °C 3a necsatunerne. Jlaxe mpu
(PMKCUPOBAHUU KOHIICHTPALUH TAPHUKO-
BBIX Ta30B W a’po30Jied Ha YpOBHE
2000 roma 0HO TIPOIOIIKAIOCEH OBI 3a CUET
y’K€ HaKOIUICHHBIX B aTMoc(depe mapHu-
KOBBIX Ta30B co ckopocthio 0,1 °C 3a ge-
catunerue. CoxpaHeHHE IMHUCCUH TTapHU-
KOBBIX Ta30B Ha COBPEMEHHOM yPOBHE, HE
rOBOPsI y’K€ 00 UX yBETUYEHUH, BHI30BET
JanbHeiIIee NOTEeIICHUE, a COMYTCTBYIO-
e eMy MHOTOYHCJICHHBIE H3MEHEHHS
JI00aJbHON  KIMMAaTHYECKOH CHCTEMBI
Oyayt Oouibllie W3MEHEHUWH, HaOIOIaB-
muxcst B XX Beke.

[Io oTHOmIEHHIO K MOCIEIHEMY
JBAAATWIETHIO MPOIIIOTO BeKa TIJIo-
OanpHOE MOTErieHHe OyJeT BO3pacTath.
B 3aBucuMocTH OT crieHapus K ceperHe
n KoHIy XXI Beka OHO COCTAaBUT B Cpe-
Hem oT 1,2 u 1,8 °C («04eHb MITKUN» ClIe-
Hapwii aHTPOMIOTEHHOTO BO3JIEHCTBHS) 110
1,5 u 4,6 °C («oueHb KECTKHUI» CIICHA-
puil) coorBeTcTBeHHO. [Ipu 3TOM MOBHI-
LICHUE YPOBHSI MOPSI TOCTUTHET B Cpea-
HeM oT 19 no 58 cm cooTBercTBEHHO. B
OTJENIBHOM TpyIIe pacyeToB OBIIO yuTe-
HO YMCHBIICHUE MOIJIOMICHUS JIBYOKUCH
yriepoga (CO,) okeaHOM M cylIel mpu
MOTETJICHUN KJIMMaTa, 9TO IS CIIEHAPHS
A2 mpuBesO K JOTMOTHUTECILHOMY YBEIH-
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YEHHUIO II100albHOTO MOTEIICHUS, 10-
crurmemy k 2100 roxy 1 °C.

BepositHOCTE  ycuiieHHsT  9KCTpe-
MQJIBHOCTH KJIUMAaTa, BKJIIOYasi BOJIHbI
TEIIa, CUIIbHBIC JINBHU U JIPYTUE SIBICHUS,
OLICHMBAETCSI KaK  OYEeHb  BBICOKAs
(>90 %). IloBbIIEHNE TEMIEPaTypPhl BO3-
JyXa B CEBEPOATIAHTHUYECKOM PETHOHE
IIPOJIOJIKUTCS. B pesyinpraTe nanpHeie-
'O MOBBIILICHHUS TEMIIEPaTypPhl TIOBEPXHOC-
TH OKE€aHa B HU3KUX LIMPOTaX BEPOSTHO
yBEJIMYEHHE WHTEHCHBHOCTH TpPOIHYEC-
KX LUKIOHOB (Taii¢dynos). [Iponsoiiner
CMELICHHE K MOJII0CaM TPAECKTOPHH BHE-
TPOMTUYECKHUX IUKIOHOB. OXumaeTcs co-
KpalleHrne IUIOMAAN JISASHOTO TOKPOBa
MpupoBoro okeaHa, MpUYEM HEKOTOPBIC
cuieHapuu k KoHIty XXI Beka rpejnosara-
0T TI0JHOEe OcBoOOxkaeHHe CeBepHOTO
JlenoBuTOrOo OKeaHa OT JbJa B KOHLE
nera. byaymme n3MeHeHHs KOJIMYECTBA
0CaJIKOB UMEIOT MPOTHBOIOJIOXKHbIC TCH-
JICHIIMU B Pa3HBIX PETHOHAX: OHO YBEJIH-
YUTCS B BBICOKHMX IINPOTAX M YMECHbBLINT-
csI HaJl OOJTBITIEH YacThIO CYIIN B CyOTpO-
MUKaX, 4YTO MpPUBEAET K BO3PACTAHUIO
yIpO3bl HABOJHEHHUI B OJTHUX PETUOHAX U
3acyX B IpYyTHUX.

Ha ¢one rnodanbHOro moTeruieHus
peruoHaibHbIe H3MEHEHUs KiuMata Poc-
cuu OyIyT JajeKo He OANHAKOBBIMH, a UX
BJIMSHUE Ha OT/ACIbHbIC BUJABI XO3sii-
CTBEHHOM JESITEIbHOCTH MOTYT OBITH KaKk
OJTArOTPUATHBIMH, TaK U TaryOHBIMHU.

CMsiryeHHe KIMMAaTHYECKHX YCIIO-
BUI MOXET OTOJABHHYTH K CEBEPY I'PaHU-
Iy 30HBI KOM(OPTHOTO IPOKUBAHHUS, CO-
KpaTuTh PacXoj 3JCKTPOIHEPTUU B OTO-
NUTENbHBIA ce30H. C Apyroil CTOPOHEI,
HNOTCIVICHUE  4YpPEeBaTO  BBITECHCHHEM
OJTHMX OMOJIOTHUECKHX BHUJIOB JIPYTHMH,
YBEJIMUYEHHEM TOBTOPSEMOCTH 3acyX B
OJIHMX PErvOHaxX U HABOJAHEHHH B APYTHX
u T. 1. [Ipn 5TOM HeonpeeneHHOCTh OlLie-
HOK BJIMSIHUSL BO3MOXKHOTO HW3MEHEHUS

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

Pe3ynmpTaTel MOJENBHBIX PAcueTOB
MOKa3bIBAIOT, YTO B X XI BEKE NOTENIEHUE
Ha tepputopun Poccun (ocobeHHo, B ap-
KTHYECKUX B CyOapKTUICCKUX PETHOHAX)
OyJer 3aMeTHO OOJbIlIe CPEIHEro TIJIo-
OanmpHOTO. CpemHee 3a TroJ MOBBIIICHHE
TeMnepaTrypbl Kk cepeauHe XXI Beka 1o
CPAaBHEHUIO C KOHIIOM XX BEKa MOXKET CO-
craButh 2,6 = 0,7 °C. Hanbomaee 3Hayu-
TENBHOE TOTEIUICHUE OXHIASTCS 3MMOM,
ocobenno B Cubupu n B Apkruke. K cepe-
nuHe XXI Beka cpeHeroloBoe KoJn4dec-
TBO OCAJIKOB B CPEJIHEM II0 TEPPUTOPHH
Poccum Bo3pacteT Ha 8,2 £+ 2,5 %.

Hawnbonee 3HauuTenbHOE yBeIU4Ye-
HHE KOJIMYECTBA OCAKOB OXKUIAETCS 3H-
MOi#1 (0COOEHHO, B BOCTOYHBIX U CEBEPHBIX
peruoHax), a B JIETHUN MEPHUOJ OHO OKa-
3BIBAETCS CYNIECTBEHHO MEHBIINM. [3Mme-
HeHUs (Ha30BOTO COCTOSHHUS OCAIKOB
(IO b MITH CHET) MOTYT OKAa3bIBATh BIIUS-
HUE Ha CTOK 3UMOM U B IEPUO] UHTCHCHB-
HOTo TasiHUsI cHera BecHo#. Ha eBporieii-
ckoif yactu Poccun yBenuueHue cymmap-
HOTO KOJHMYECTBa OCAJKOB  CBS3aHO
MIPEUMYIIECTBEHHO C YBEJIHMUYEHUEM JOXK-
JIEBBIX OCAJKOB, B TO BpeMs Kak B 3arma/-
Hoit u BocTounoit Cubupu — ¢ yBenude-
HUEM BBINAJCHUS CHEra. JTO O3HAYaerT,
yro B CuOWpH HauWHAET MPOHUCXOIUTH
JIOTIOJIHUTEJIbHOE HAaKOIUIEHHWE CHera 3H-
MOH, TassHHE KOTOPOro BECHOH cO31aeT
yIpo3y y4alleHusl HaBOJHEHUH Ha BOJIO-
cbopax CHOMPCKHUX PEK.

Ha roro-3anane Poccun komuuecTBo
0CaJKOB YMEHBIIHUTCA. B Tex permonax,
I71e 0COOEHHO Pa3BUTO CENIBCKOE XO35H-
ctBo (Cesepubiii KaBkas, IloBomkbee u
Ip.), MOTYT TPOU30UTH 3aMETHOE YMEHbB-
[IEHUE BIATOCOACPKAHUSI JCATEIHHOTO
CJI0s IOYBBI M COKpalleHue cToka. Mo-
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JIeNIbHBIC PACYEThl TIOKA3BIBAIOT, YTO B Pe-
THOHAaX C PAaHHUM CXOJOM CHEXHOIO IO-
KpOBa TEHACHIUS K YMCHBIICHUIO BIIAX-
HOCTH TIOYBBI OOHApYXHBaeTCs ykKe
BECHOHM U yCWJIMBAETCS K JIETY. DTO O3HA-
YaeT, YTO MOBTOPSEMOCTH 3aCyX B I0XKHBIX
peruoHax BO3pacTaer.

Beimie yxe ynommHanoch, 4To ce-
JBCKOE XO34HCTBO Hambojiee 4YyBCTBU-
TEJIbHO K U3MEHEHHAM KJIMMaTa. bosnbIias
MPOTSKEHHOCTh  POCCHUHCKON  TeppHTO-
pPHUH, B YACTHOCTH C lOra Ha ceBep, 00y-
CJIOBJIMBAaeT HEOOXOAUMOCTh MEPECTpoii-
KM CYLIECTBYIOLINX CEJIbCKOXO03AHCTBEH-
HBIX CTPYKTYp, MPHUCIOCOOJECHUS K
HOBBIM YCJIOBHSIM XO3SIICTBOBAHUS: KYJIb-
TUBUPOBAHUIO HOBBIX KYJBTYpP, W3MEHE-
HHUIO CHCTEMBI OpOIIeHus U mp. Bo3moxk-
HO, B CBA3M C IOTEIUICHHUEM IOSIBUTCS
HYXJIa B OpPraHM3al[ii CUCTEMbI 3aIUTHI
CEJIbCKOXO3SICTBEHHBIX YTOIUM OT He-
TPaJULMOHHBIX OE€ICTBUH, HAIIPUMED Ha-
HIECTBUSI CapaHYd WM KaKUX-JIMOO
JPYyTUX HAaCeKOMBIX, OakTepuil WiIn
BUPYCOB, OOUTAIOIIUX CETOJHS B CTPaHaX
¢ OoJiee TeIIbIM KJINMATOM.

Eme ogna onacHOCTh OyayIiero us-
MEHEHUS KJIMMaTa CBsi3aHa C OTTauBaHU-
€M BeYHOM mep3i0Thl. [lnomaas MHOTO-
JIETHEMEP3JIBIX TPYHTOB COCTABIISIET OKO-
o 70 % tepputopun Poccun. Ilpu
NOTEIICHUH KJMMaTa OyIyT MpPOHCXO-
JUTh UX AErpajalus U yBeJIUUCHHUE IIIy-
OUHBI CE30HHOTO MpoTanBaHus. Jlerpama-
L5l MHOTOJIETHEMEP3JIBIX IPYHTOB MOXKET
YCHUJIUTB YK€ HMEIOIYI0 MecTo edopma-
U0 M JJa)Ke TPUBECTH K pa3pyIICHUIO
TPAHCIOPTHBIX IyTeH, TPyOONPOBOIOB,
CTPOCHHU W JPYrux 0O0BEKTOB WH(pa-
CTPYKTYPBHI.

Haunbonee 3HaunTenpHblE MOCTEN-
CTBHS INIOOAJILHOTO TIOTETIJICHHUS CBSI3aHbI
C BEPOSATHBIMH H3MEHEHUSIMH JIEISTHOIO
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nokpoBa CeBepHoro JleoBUTOTO OKeaHa.
OHU CTOJNH K€ MHOTOYHCIICHHBI, CKOJIb H
BaXHBI, KaK JJIsI 9KOCHCTEM, TaK W JUId
9KOHOMHKH, COLMAIBLHON cephl U Jaxke
6e3onacHoctr Poccuu. YBenmueHnue mpo-
JOJDKUTEIBHOCTH JIETHEW HABUTAIMU 10
CeBepHOMY MOPCKOMY IYTH OTKpBIBAaeT
HEOBIBAJIbIE TEPCIICKTUBBI IS Pa3BUTHA
MOPCKHX TEPEBO30K TPY30B M TypH3Ma.
[Ipu sTOM BO3pOCHIas CKOpOCTh Ipetida
JeNSHBIX TIOJICH M BBICOKAasl CTENCHb
W3MEHYMBOCTH  JIEJIOBOM  OOCTaHOBKH
MOTYT 3aTPyIHSTh MHOTHE BHJIBI MOPCKHX
onepaunu.

HoBrle BO3MOKHOCTH 11 SKOHOMHU-
KW, PaBHO KaK M HOBBIE MPOOJIEMBI IS
OKpY>Kalolllel cpe/ibl, BO3HUKAIOT B CBA3U
¢ o0Jer4eHrneM J0CTyIIa MO0 MOPIO K MPH-
pPOIHBIM pecypcaM ApPKTHKH, BKIFOYas
MECTOPOKACHUSI HEePTH, raza U JAPYTHX
MOJIE3HBIX MCKomMaeMbiXx Ha menbde Ce-
BepHoro JlemoBuroro okxeaHa. MHorue
coo0miecTBa M OOBEKTHl XO3SMCTBEHHOM
JeSTeIbHOCTH, PACIOJIOKEHHBIE B IpH-
OpeXHOH 30HE, CTOJNKHYTCS C BO3[EH-
CTBHEM IITOPMOB B COYETAaHUH C YMEHb-
LIEHUEM JIEJITHOTO MTOKPOBA apKTHYECKUX
MOpEH, 0KUIAEMOE COKpaIllEHUE KOTOPO-
ro, TO-BUIANMOMY, OKa)XeTcs T'yOUTeIb-
HBIM JIJISl HEKOTOPBIX BHJIOB YKHBOTHBIX,
Harnpumep 0es1oro MeIBeIs.

Teneps, korna, HajeeMcs, YUTATEIh
MTOJTyYHIT TIPE/ICTABICHNE O COBPEMEHHOM
COCTOSTHUHM KJIMMaTa 1 €ro BEPOSITHBIX OY-
OyIIMX WM3MEHEHMSX, Camoe BpeMs 3a-
JaThCS OHUM U3 JIBYX U3BEUHBIX PYCCKUX
BOIIPOCOB: UTO JeNaTh? (Ha BTOPOIl BO-
[IpoC: KTO BUHOBAaT? — OTBET JaH B IO-
cnenneM oryere MI'OUK, B koTOpoMm ro-
BOPHTCS, YTO OTBETCTBEHHOCTH 3a HabJIIO-
JIaBIIEECS. BO BTOPOM MOJNOBUHE XX BEKa
notererne ¢ 90 %-HOHM BEPOSTHOCTBHIO
HECceT caM YeIJIOBEK).



KINMATUYECKAA CUCTEMA HYXXAAETCA B NOMOLLA

Bo Bropoii nosoBuHe XX BeKa yelnoBe-
YECTBO KAaK-TO HE3aMETHO MPEO0JICIO
py0Oex, xorma o0bEeMBl MPOW3BOJICTBA H
OTXOJOB MHPOBOH XO3SIIICTBEHHOU nes-
TETHLHOCTH JOCTHUTIIA TAKOTO YPOBHS, YTO
UX BO3JICHCTBHE HA OKPYKAIOIILYIO CPEAY
0Ka3aJIoCh COM3MEPUMO C BIIMSIHHEM €C-
TECTBEHHBIX NPUPOJHBIX SIBICHUH, a Me-
TOABI XO3STHUCTBOBAHUS OTIEIBHBIX KPYTI-
HbIX HKOHOMMYECKH PAa3BUTHIX JAEpiKaB
nepecTanu ObITh UX BHYTPEHHUM JCIIOM.
Hanpuwmep, paspymierne crparocdepHo-
ro 030HA B Pe3yJIbTaTe YMUCCHU (PPEOHOB
B aTMoc(hepy WU TOCIE/CTBUS YEPHO-
OBLUTLCKOM aBapUU 3aMETHO OTPA3WIUCH
Ha COCTOSSHHH 27100anbHoll Onochepsl,
MIPEe3pPEB CYBEPECHHBIC TPAHUILIBI. Y3KE TOT-
Jla CTajo SICHO, YTO OTHOCUTEJIbHOE O1aro-
MOJIyYHE COCTOSTHUS HaIIEH OKPYKaroLei
Cpebl MOKET OBITh JOCTUTHYTO HE TOJIb-
KO B3BCIICHHOMN XO035SMCTBEHHOU IOJIMTHU-
KOM BEIyIIUX MPOMBIILIEHHO Pa3BUTHIX
CTpaH, HO ¥ UX COTJIACOBAHHBIMU COBMECT-
HBIMH YCHJIUSIMU, HECMOTPSI Ha OYCBH]I-
HBII KOH(JIMKT HAI[MOHAIBHBIX YKOHOMHU-
YECKHUX UHTEPECOB.

Oco3HaHUE PeanbHOTO MOJIOKEHUS
Belel, popMUpPOBaHUE OOIIECTBEHHOTO
MHEHUS BBIHYUJIM MOJUTUKOB MOJHSTh
BOIIPOC O BBIPAOOTKE, a 3aTE€M U MPHUHS-
THU MEp, HAIPABJICHHBIX HA COKpAllleHUE
yuiep0a, MNPUYUHAEMOr0 KIUMaTHYeC-
KO cuCcTeMe MapHUKOBBIMHU Ta3amu (Ku-
OTCKHUH TpoToK0d). Cerogus crnenuanb-

HBIMH MOJICITBHBIMU  HCCJICIOBAHUSMHU
ycTaHOBJEeHO, uTo aaxe 100 %-Hoe uc-
MOJIHEHUE BCEX OTPaHHYCHUH, MPeIIu-
caHHblXx Kuorckum mportokonom, HEe B
COCTOSIHUM CKOJbKO-HHOYJb CyIIecT-
BEHHO 3aTOPMO3HUTH TII00AIBHOE MOTEI-
JIEHWE KJIMMaTa.

O3Hayaer Ji 3TO, YTO MOANHCAHUE
3TOro JIOKyMEHTa ObLIO OmHnOKoi? YBe-
pesbl, HeT! KnoTckuii mpoToKoJ1 cTai BTOo-
pBIM (T10csie MoHpeanbcKoro nNpoToKoa,
pPETIIaMEeHTHPYIOMIETO TPOU3BOJICTBO U
WCTIOJIb30BaHKE Pa3pyLIAIOUINX O30H XH-
MHKATOB) TOKYMEHTOM, B KOTOPOM O0JTb-
LIMHCTBO  BEAYIIUX HHIYCTPHUAIBHBIX
JIeprKaB HE POCTO MPU3HAIN KU3HEHHYIO
HEOOXOIUMOCTh MEXIyHApOAHOU KOOTe-
pamyy IS 3aIUTHl OKPY>KaIOIIEH Cpeapl,
HO M COIJIACHJIMCH C 3TOH LIENbIO B Ka-
KOHM-TO CTENIEHHU MMOCTYMUTHCS CBOUMH Ha-
LUOHAIILHBIMU MHTepecaMu. VIMEHHO ro-
TOBHOCTh CTOPOH TMOWTH Ha KOMITPOMHC-
Cbl U ONbBIT, HAKOIUICHHBIA B XOAE HX
MOUCKa, CYTh TJIaBHBIC JOCTHXeHUsT Ku-
OTCKOTO TIPOTOKOJIA. OTH JIOCTHKCHHS
TeM OoJiee BaXKHBIL, YTO ITOCTOSTHHOE YXY/I-
IIEHHE JKOJIOTUYECKOH OOCTaHOBKH H
IpooiKarolieecs: TodanbHoe ToTerIe-
HUE HEW30€XHO IOATOIKHYT CHIBHBIX
MHUpa cero (a Takke CTpaHbl, HabUparo-
e cuity, B yactTHocTH Kuraii 1 MHaui0)
K OTBICKaHHMIO, COTJIACOBAHMIO U BHEJpE-
HUIO HOBBIX, Ooiiee 3(hpeKTUBHBIX, pe-
LICHUH, TPU3BAHHBIX MaKCHMAaJIbHO CO-
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O kauMame no cyujecmsy u 8cepbe3’

KpaTUTh (HEHTpaNIU30BaTh, OUYEBUIHO,
HEepealbHO) TaKue MPOSBICHUS aHTPOIIO-
TEHHOTO BO3/ICUCTBHS HA KIIUMATHYECKYIO
CHCTEMY, KOTOpbIC IPUUMHSIOT yIIepO ue-
JIOBEKY U KUBOM MPUPOJIC.

Bce BblllleckazaHHOE 03HAYAET, YTO
B JUIMHHOW Yepe/ie NeperoBopoB MOHA10-
OuTCA TOCJIEeIOBaTENbHO U apryMEHTH-
POBaHHO OTCTaWBATh CBOIO MO3UIHIO. ['0-
ToBa Ju K 3Tomy Poccusa? Passe uto, oT-
yactu. Jla, cyniecTByeT U paboTaeT ceTh
CTaHIIUH, PETYISPHO MOCTABISIONIAS HH-
(dhopMaIrio 0 COCTOSTHUU aTMOC(hepbl —
METEOPOJOTHUECKUX XapaKTepPUCTUKAX
(Temmeparype W BIIQXHOCTH BO3IyXa,
JIABJICHUHU, CKOPOCTH BETPa, KOJHYCCTBE
0CaJIKOB) U HEKOTOPBIX JPYTHX 3JIeMeH-
Tax (COJHEYHOU pajnanuu, CoAepKaHuU
030Ha). Jla, ecTh rpyIIbl KIMMAaTOJIOTOB
Y CIICIIMAIMCTOB 10 OKpYKalolleH cpee,
00pabaThIBAIOIIMX ATy TEKYILYI0 UHDOP-
MalHIo, B pe3yJibTaTe 4ero co3JaloTcs U
MOTIOJIHSIOTCS. COOTBETCTBYIOIIHE 0a3bl
JaHHbIX. HakoHel, opHa-aBe pocCHii-
CKHE€ KIMMAaTHYEeCKHE MOJEIIU BMECTE C
3apyOeXKHBIMHU y9aCcTBYIOT B pa3HOOOpa3-
HBIX TCOPETUICCKUX HUCCICAOBaAHUAX
KIMMara, Hacrosiero u oyaymero. Ho B
TO e Bpems... V3BecTHbIC TMOJIUTH-
KO-3KOHOMHYECKUE TPYIHOCTH TOCIE]-
HUX JICCATUIICTHI 00YCIIOBHIIN COKpaIlIe-
HUE CETH Ha3eMHBIX METEOCTaHLUH,
CBEPTHIBAHHE MPOTPAMMBI CITYTHHKOBO-
ro MOHUTOPHHTA, ype3aHue oobemMa Teo-
PETHUYECKUX HCCIEJOBaHUNH M Kak clje-
JCTBUE HAPYIICHUE paHee YETKO OTJia-
KCHHOTO  B3aUMOJCHCTBHS ~ MEXIY
pasnuYHBIMY NOApa3AeeHUusIMUA 1 uapo-
METCIY>)KObl M JPYTHX POCCHHCKHX Be-
JOMCTB. J[J151 BOCCTaHOBIICHUS TAKHX CBSI-
3€il U UX JAJbHEHUIIEro pa3sBUTHSI HYKHbI
HE TOJIbKO 3HAYUTEIbHBIC MaTepHAIbHBIC
BIIOKEHUS U aIMUHUCTPATHUBHBIC MEPO-
IIpuATUA, HO U HEMAJIO BpEMCHHU. Mmuoro
CJIO)KHEE CO3/1aTh CHCTEMY OTepaTHBHO-
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0O MOHHTOPHHTA IMAPHUKOBBIX Ta30B IO
BCEU TEPPUTOPUH CTPAHBI.

B Espome, Cesepnoit Amepuxke,
SlnoHuu cyiecTByeT KOHTPOJIb 3a BBIOPO-
caMH OCHOBHBIX ITAPHUKOBBIX M 030HOAK-
TUBHBIX Ta30B (METaHa, OKUCIIOB a30Ta H
yriaepoja u jip.) B atmochepy. B Poccun
10I00HBIN KOHTPOJIh COBEPIICHHO HE0C-
TATOYEH W IO CYIIECTBY OTCYTCTBYET Ha
Oonblield yactu Tepputopud. Jlumpe or-
JIEJIbHBIMH UCCIIE0BATENbCKUMH TpYyIIa-
MU TIPOU3BOJIATCS Pa3pO3HEHHBIE JIOKAH-
30BaHHBIE HEMPOAOKUTEIBHBIE H3Mepe-
HUS CO/Iep KaHUs MTAPHUKOBBIX I'a30B B aT-
Mocdepe. DTuX U3MepeHni, 6e3yCcIoBHO,
MaJo Ui CKOJIbKO-HHOYIb JOCTOBEPHON
MHBEHTApU3allMd SMHUCCHU TapHUKOBBIX
ra3oB ¢ Teppuropun Poccun. [Ipoenenue
TakoOl HWHBEHTApHU3AIlMU YPE3BbIUANHO
BaXXHO IS HAIIEW CTPaHBI YK€ XOTA OBl
[IOTOMY, YTO HEM3MEpEHHas yTeuKa ra3os,
COITyTCTBYIOIIasi ra3o- U HedTemoonye,
JaeT OoraTyro MUILYy Kak IS 3aKOHHOW
00ECTIOKOCHHOCTH Hallleil M 3apyOexKHOi
OOILIECTBEHHOCTH, TAaK U U OTKPOBEH-
HBIX CHEKyJsui. B xome 3Toil MHBEHTa-
pHU3aIUH HY’KHO OTMETUTH U 00513aTEIIbHO
y4ecTb TOT (haKT, YTO Hallla CTPaHa 3aHH-
MaeT BeyIee MECTO B MUPE TI0 TUIOTIAIH
JIECHBIX YTOAMHA («JIETKUX» TJIaHEThl) U,
ClIeJIoBaTeIbHO, KaK HHU OJiHA Jpyras
CTpaHa CHOCOOCTBYET COKpAujeHur co-
JepIKaHWsl YTIIEKHCIIOTo Ta3a B atmocdep-
HOM BO3JyXe.

OpHako, moXanyi, camasi GoibIIast
po0iieMa 3aKIIF09YaeTcs, TOBOPS CIIOBAMH
OynrakoBckoro mpodeccopa IIpeobpa-
JKEHCKOTO0, B TOM «pa3pyxe, 4TO LApUT B
roJ0Bax» HAIIMX COOTEYECTBEHHUKOB, OT
PYKOBOJHTEIICH JI0 IIPOCTHIX 0OBIBATEIICH.
BoT 4yMHOBHUK, 3aKpBIBAIONIUI TJ1a3a Ha
TO, C KAKMMH HapyIIEHUsIMH BEIyTCS pa-
OOTBHI B TIOJIBE/IOMCTBEHHOI €My OTpPaCIIH.
BoT aupexTop NpPOMBIIIIEHHOTO Mpe-
MPUSTHA, ITyCKAIOIIMUNICA BO BCE TSKKUE,



Knumamuyeckasa cucmema Hymaaemc,q 8 noMouwu

TG ObI CKPBITh MACIITAOBI 3arPSI3HEHHS
OKpYKaroIel Cpebl MPOU3BOICTBEHHBI-
MU OTXOJaMu. BOT Ham Opar ydeHbIH,
myOJIMYHO TOKA3BIBAIOMIHIA, OY/ITO HHTCH-
cuduKaIus aHTPOIIOTEHHON JeITeIbHOC-
TH HAYYTh HE CKA3bIBACTCS HA COCTOSTHUH
KIIMMAaTUYECKON CHCTEMBI, a MOTOMY
MOKHO OE€CIIPETsITCTBEHHO IIPOJIOJIKATh
WCTBITHIBATh €€ HA IPOYHOCTh. JHAKOMAS
KapTUHA, HE MpaB/a Ju?

Knumaruueckass cucrema oOueHb
YCTOHYHBA | JIO ONPEJEIICHHOTO TIpeIesa
CIoCO0Ha caMa CIIPaBUTHCS ¢ BHOCUMBIMHU
B Hee Bo3MylleHusIMUA. OTHAKO KOT/1a aH-
TPOIIOTEHHAs Harpy3Ka BO3pacTaeT CTONb
WHTEHCHUBHO, KaK CETOJHS, KINMaTHIeC-
Kasi CUCTeMa HY>KJaeTcsl B Hallel moMo-
. [Ipu 9TOM HaYaTk cleyeT ¢ BOcuTa-
HUS KYJBTYPBHI POU3BOJICTBA U TOTPEO-
JeHust. 3/1ech He HY»HO HUYero nzobdpe-
TaTh, a JIOCTATOYHO OOpPATUTHh CBOH B30D
Ha OIBIT HAIUX COCEAEH-eBPONEHIIeB:
BHEIIPCHUIO HOBBIX TEXHOJOTHUU TMpe-

LIECTBYET UX HeOpMasbHas HIKOJIOTHYEC-
Kas 3KclepTusa, 0co00oe BHUMaHHE YIe-
JISETCSl  COKPAILIEHWIO  SHEPrOeMKOCTH
MIPOM3BOJCTBA, HEYKOCHUTEIBHO COOIIO-
JaeTcs MPOU3BOJICTBEHHAS U TEXHOJIOTH-
YyecKkas JWCHWIUIMHA, OCYIIECTBISETCS
KECTKHM KOHTPOJIb 32 yTUIN3aIHel 0TX0-
JIOB TIPOU3BOJICTBA U T. 1. B ObITY Taxke
BBIE3]] Ha JIOHO TIPUPOJIBI HE COITPOBOXK /1A~
eTcsl CTPEMJICHHEM OCTaBUTh O cebe ma-
MSITh POCCHIIIBIO Pa30UTHIX OYTHIIOK U MO-
JIMDTHUJICHOBBIX MAKETOB WM HE3aTyILEH-
HbIM TICTIC/IMIICM, a HNEPCABUIKCHUIO Ha
aBTOMOOMJIE TPEIIIECTBYIOT YCTaHOBKa
COOTBETCTBYIOIINX (DUIBTPOB M MOKYIKa
Ka4eCTBEHHOr0 roprovero. B manenbkoi
EBpomne nroau nepectaiy KUTh 110 IIPUH-
LUITy BPEMEHIINKOB BCEX BPEMEH U HapO-
JIOB «IIOCJIE HAC XOTb MOTOID, KATEISM
Oonbiioi Poccun 3TOMY Hay4HThCS ele
npeacrout. Ckopeit Obl, MHa4Ye MPUpPOJA
MOXET HAC HE BbLACPKATh!

53



3AKJIOHEHUE

Hy BOT 1 3akOHYMIICS Hall KPaTKUH JKC-
Kypc 1o mpodiieMaM COBPEMEHHOTO KITU-
Mata. X0o4eTcsi BEpUTh, 4TO Bbl, oporoi
YUTaTedh, CTAM 3HATh O HEM HEMHOTO
oounbire. Hageemces, uto Bor 00s13aTenbHO
paszenuTe Hamie OeCIOKOHCTBO O €ro (1
HameMm ¢ Bamu!) Oyaymiem, kak Oirnkai-
meM, Tak ¥ otnajicHHoM. KoHeuHo, MBI
JIUIIb OTHOCUTENBHO HEABHO IMOIYYHIN
BO3MOKHOCTH BCEPbE3 U3ydaTh KIMMAT B
pasITUYHBIX €ro acmekTax. M moTomMy, 1o
MHEHHUIO HEKOTOPBIX CIICIIMATUCTOB, UME-
IOLLIUXCS y HAC 3HAHUU e1e HeOCTaTOYHO
JUTSI CTATUCTHYECKH 000CHOBAHHBIX BBIBO-
noB. Ha 5ToM 0CHOBaHMYM OHU TTPU3BIBAIOT
BCEX JIOKJATHCS TOTO MOMEHTA, KOT'/1a M0-
JyYEHHBIE PSAJIBI KITUMATHYECKUX TAHHBIX
CTaHyT NOCTAaTOYHO IJIUHHBIMH (pempe-
3€HTaTUBHBIMU) JJIs1 TOTO, YTOOBI 0O0CHO-
6AHHO CYTUTH O TCHICHIINSIX B N3MEHEHHU-
X KIIUMaTa |, TJIIaBHOE, O MIPUYUHAX, ATH
W3MCHCHUS BBI3BABIINX. 3aMEUaTEIbHBIN
¢dpaHiy3ckuii ydeHblii MateMaTHK [Ibep
Jlammac ckaszanm ogHakIbl: «To, 9TO MBI
3HaeM — OTPaHUYEHO, a TO, YeTO He 3Ha-
eM — OeckoHewyHO». [loaTomy Ham HU-
KOTJla He yJacTcs n30aBUTHCS OT CKETICH-
ca [0 MOBOJY IOCTATOYHOCTH HAIITUX 3Ha-
Huii. OgHAKo, K COXKAJICHUIO, CETOMIHS
U3MEHEHHUs] B KIMMATUYECKOH CHUCTEME
MIPOUCXO/IAT CTOJIb CTPEMHUTEIHHO 1 HEOT-
BpPaTUMO U HACTOJIHKO 3aTPAaruBaIOT HHTE-
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PECHI KAXJI0r0 4€JI0BEKA, YTO MbI BBIHY K-
JICHBI 4JICKBATHO pearupoBaTh Ha OBICTPO
MEHSIOIIYIOCS CUTYyaIuto (TJIaBHBIM 00pa-
30M, MIPUCTIOCAOINBATHCS K HEM), NCIOIb-
3ys BeCh — JIaJIEKO HE MAJICHbKUI! — ap-
CeHall celiyac NOCTYIHBIX HAM CPEICTB.
Korma mromm OymyT 3HaTh O KiIuMare
OoJjblle, UX pelIeHus] HaBepHsIKa OyayT
COBEPILICHHEE, OJTHAKO HAIIU CETOIHSIII-
HUE JICHCTBHSA IOJDKHBI IATh IIAHC TOTOM-
KaM Takue perieHns npuanMats! Kimumar
paboTaeT Kak Ha Hac, TaKk ¥ MPOTHB Hac.
JleBU30M HAIIEro BPEMEHHU SIBISETCS
YCTOWYMBOE pa3BuTHE, KoTopoe Becemup-
Hasi KOMHUCCHS 110 OKpY>Karollel cpelie u
Pa3BUTHIO ONpENEinia KaK «pa3BUTHE,
KOTOpPO€ YAOBJIETBOPSIET MOTPEOHOCTH
HBIHCIIHCTO ITOKOJICHUA, HC MOApPbIBast
BO3MOXKHOCTH ~ OYIYIIMX  MOKOJCHHIMA
YIOBJIETBOPSITh UX COOTBETCTBEHHBIE ITO-
TpeOHOCTMY». Hamm ontumanbHble — C
MO3UIMNA COBPEMEHHBIX 3HAHUW — JIeH-
CTBUSA B YCJIOBHSIX MEHSIOIIETOCs KIMMa-
Ta MOKHO CYHTATh OJTHUM W3 OCHOBHBIX
(hakTOpOB, OMPENEIIIONIUX YCTOUUHUBOE
pa3Butue. XpoHHKA COOBITUH MOCIETHUX
JNECSATHIICTHI HATJIATHO JIEMOHCTPHPYET
HaM, 9YTO CUACTH CJIOXKa PYKH HEAOITYCTH-
Mo. UTo Xk, 1aBaiiTe ABUraThCs BIEPEN, U,
KaK TJIACUT C JIETCTBAa 3HAKOMas (Qpasa:
JIOPOTY OCHJIMT UIYITUH.
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