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BBEJJEHUE

Ob6ecnedenue noTpebHOCTH MOfEH B BOZE, KaK OJHOM H3 HE06XO-
JUMBIX MCTOYHHKOB CYIIECCTBOBAHHSA, HCBO3MOXHO 6€3 ONTHMHU3ALMK
CTpATErMM PalOHaIbHOTO MCIIOIB30BAHUA H OXPaHbl OOBEKTOB THIPO-
chepr. OnHako He Bcerna Takas ONTHMH3AIHA BO3MOXHA JIMINEL Ha
OCHOBE M3YYEHHs PEXHMa OTAEIBHBIX BOAHBIX 00bexToB. Peanuzamus
KOHIENTYaNbHOr0 NOAX0/a, YYUTHIBAIONIEr0 CIOXKHYIO CHCTEMY B3aM-
MOZEHCTBUHA ruapocdepsl C QPYTHMU KOMIOHEHTAMH KIMMATHIECKON
CHCTEMB! 3€MIIU B YCIOBUSAX M3MEHSIOMIErOCA KIMMara U BO3PACTalo-
mel aHTPOIOIeHHOH HAarpy3KHd, IO3BONISET OOECIICUUTh IMOIUIEPKKY
OpUHATHA 3G (EKTUBHBIX PEIIEHUH NPU COXPaHESHUHM BOAHBIX PECYypPCOB
IUIaHETHI.

CroexTp cOBpeMEHHbIX HpobieM HayKH M MPOU3BOICTBA B 00IaCTH
THAPOJIOTHH CYIIH JOCTATOYHO MIMPOK. DTO — OLEHKA BOAHBIX PECYp-
COB M YHpaBICHHE KOIMYECTBOM M KauecTBOM BOJBI, paspaboTka nei-
CTBEHHBIX cHOCO00B OOPBLOBI C IOCIEACTBISIME TEXHOI'CHHBIX BO3HCH-
CTBMH Ha BOAHBIE OOBEKTHI, IPOBEICHHE DKOMOTHUCCKHX DSKCICPTH3
HOBBIX TEXHWYECKHX IIPOCKTOB ¥ MHOTHME Apyrue. PemieHue 3THX mipo-
011eM HEBO3MOXXHO 0€3 ydeTa €CTECTBEHHBIX W aHTPOIIOTEHHBIX H3Me-
HeHMH KIMMAaTa II00AJIBHOr0 M JIOKaNBHOro Maciuraba, BLISBICHMA
ocobeHHOCTEH yBIaXXHCHUS PAa3IMYHBIX TEPPUTOPHI B COBPEMEHHBIX
YCIIOBMAX, OLEHOK METEOPOIOrHIECKOr0 PHCKA M IpeICKa3aHusa omac-
HEIX IIPUPOJHBIX SBICHHUH.

PaccMOTpeHne Takoro IIMPOKOrO IOHATHA KaK «KIMMaTHYecKas
cucTeMa 3eMIN» MO3BOJEIET PEIIaTh COBPEMEHHEIE NPoOIeMBl He TOMNb-
KO TUAPOJIOTHU CYIIM, HO H TMAPOMETEOPOJIOTHH B ILICJIOM, C YYETOM
BCETO MHOroo0pasus CBA3eH, CYNIECTBYIOIMX KaK BHYTPH CaMOH CHC-
TEMBI, TaK U ¢ BHEIIHUMH [I0 OTHOMIEHHUIO K HEl (akropamu.



CTPYKTYPA Y KOMITOHEHTbI K/TUMATHYECKOH
CUCTEMbI 3EMJTN

1.1, O6mue npeacTaBIeHUA

BosmyniHas, xuakas, TBepIas M XuBas 060m04ky 3eMian, QyHK-
HUOHMPYIOIIHE KaK eIMHOE LENIOe, COCTABIAIOT ITMOOaNbHYIO KiuMa-
muueckyro cucmemy (puc. 1.1). Ha rpaHune ¢ KOCMHYECKUM MPOCTpaH-
CTBOM BO3iymHas 000N0YKa IPHHUMAET IHOTOK SHEPTHH, COCTaBILIIO-
it 1370 Brua 1 M 2, wm 1,95 xanopuii Ha 1 cM’ 3a KaXIyr0 MHHYTY.
JT0 Ta SHeprus, Omaromaps KOTOPOit HENMPEpPHIBHO paboTaeT BCA KIH-
MaTh4deckas cucreMa. Tak, COnHeuHad SHeprus Ha 3eMIie BBI3HIBAET BA
KpPYTOBOpPOTa BemecTB: GONMBIION MM reolorndeckuil, Haubosee sSpKo
IPOSIBIAIOMIMICA B KpyrOBOPOTE BOABI U LUPKYIALUHM arMocepsl, u
MaJIBIi Ui OHMONOTHMYecKUi, KOTOPHIH pa3BHBaeTCI Ha OCHOBE 0Oib-
IIOTO M 3aKIIOYAeTCA B KPYTOBOH IMPKYJLIIMH BEINECTB MEXIY IOY-
BO#i, pacTEHUsAMH, MHKPOOPTraHM3MaMH W XKHBOTHBIMH. O0a Kpyroso-
POTa B3aMMOCBS3aHbl U NMPEACTABIAIOT COO0i euHBII mpoliecc.
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Puc. 1.1. KnuMaTHueckas CHCTeMa 3eMIu




KnumaTnaeckas cucrema 3emnn sBnsercs nopcuctemoit Comneu-
HOHM CHCTEMEBI U B CBOIO OYE€peIb XapPaKTEPU3YETCHA HEPapXHUYHOCTHIO,
MHOTOYPOBEHHOCTBIO U MHOTOIIapaMeTpHYHOCThI0. Heckombko ypos-
Hell ee OpraHM3alUM OTIMYAIOTCA CBOMMHU MacmTabaMu U 0coGeHHO-
cramu  QyHKnuonmposanusa. Atmoctepa, rumapocdepa, smrocdepa,
kpuocepa m Ouocepa, pacCMOTpPEHHBIE B LEIOM, COOTBETCTBYIOT
INIAHETAPHOMY YPOBHIO B €€ OpPraHM3allMyd M XapaKTepU3yIOTCS Mac-
mrabaMu, COM3MEPUMBIMY C pa3MepaMy 3eMHOTO mapa. B cioe akTus-
HOTO 00OMEHa TEIIOM, Maccoi M JBM)KEHHEM Ha IPaHMIE pasjena ar-
Mocheps! ¢ rugpocdepoii, murochepoii u kprocdepoit GyHKIIMOHUPY-
IOT IIOAICHCTEMBI, MAacITaGbl KOTOPHIX U3MEPAIOTCS AECATKAMHU, COTHS-
MH, a HHOT'ZIA ¥ THICAIaMU KWIOMETPOB. DTO aKTUBHEIH CIO# KIAMaTH-
geckoll cuctemsl. OH BKIIOYAET BO3MYIIHBIC MAacChl H ICHTPHI JIEHCT-
BHs arMoc(dephl, TaccaTsl ¥ AHTHIIACCATHI, MYCCOHBI, ITUKJIOHBI ¥ aHTH-
IUKJIOHBI; CHCTEMBI T€4eHMH, BOTHBIE MAacchl U IbA6I MEpOBOro oxea-
Ha; PEYHBIE, 03€PHBIC M OOJIOTHEIE CHCTEMEI CYIIH, NOYBEHHbIC U MO/~
3€MHBIE BOJBI THTOCGEPH]; TOPHEIE M TOKPOBHBIE JIEIHUKH; T€OCHHK-
JMHaIbHBIE 00JacTH, IIATGOPMEI ¥ KpaeBsle NPOruObl 3eMHOH KOPHL.
OTOT cloM MOXKHO paccMarpuBaTh Kak ME30YPOBEHb B OPraHU3alUU
KIMMaTHdecKoil cucremsl. Ilomymsmum XKHMBBIX OpraHM3MOB, HaXOMd-
muyecs B NMPSIMOM WIM KOCBEHHOM B3aUMOJEHCTBHH OPYT C APYTOM U C
OKpY>KaloIedl MX HEXHBOH HPHUPONOH, COCTABIAIOT SKOJIOTHYECKHE
cucremsl. HaseMHBIe U BOXHBIE SKOCHCTEMBl MOXKHO PaccMaTpHBAaTh
KaK MHKPOYPOBECHb KIIMMAaTHIECKOH CHCTEMBl 3eMIIH.

OcobenHoCTH (YHKUHMOHUPOBAHUS TAKHUX CIIOXKHBIX IPHPOIHBIX
CHCTEM OIPEAEIAIOTCS, C OJHON CTOPOHEI, XapaKTepoM (GyHKIHOHHPO-
BaHUA CHCTEMBI 0oiee BBICOKOTO Nopszaka (B HameM ciydae, Conned-
HOH CHCTEMSI), C IPYToi CTOPOHBI — HYHKITHEH CaMOpEry KU CUCTe-
MBI Oojiee HU3KOTO mopsAzaka. IIpw 5ToM KOMIIOHEHTHI CHCTEMEI Oolice
BBICOKOTO NOPSAAKA BBICTYIIAIOT B Ka4eCTBE BHENIHHX (DaKTOPOB WU
TpaHMYHBIX YCIIOBUH 110 OTHOMICHUIO K cHcTeMe Oollee HU3KOTO MOPSI-
Ka. DTO CO3IaeT HEONPEISIICHHOCTh Y HEYCTOHYHBOCTh CBA3EH MEXTY
cucteMaM 0oJiee BEICOKOTO ¥ HU3KOTO IOPAAKOB.

Hapymenus B nponecce eCTeCTBEHHOrO (yHKIIMOHUPOBAHUS KU~
MaTH4eCKOll cHCTeMBbI 3€MIM CBS3aHBl C XO3JHCTBEHHOH IeATENBHO-
crbio. OOmnacth IUTaHETH, NOJBEP:KEHHAs aHTPOIIOTEHHOW Harpyske,
BKITIOYaeT Bee 000109ky 3eMITH ¥ HEIPEPEIBHO PaCIIMPSeTCs B PE3Yib-
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TaTe BHIXOJa YEJIOBEKa B KOCMOC M IPOHMKHOBEHMH B Helpa. B Ha-
CTOSIIEE BpEMs BIMSHUE XO3AHCTBEHHOM JEATENBHOCTH HpPOSBILIETCS
Ha BCEX YPOBHSIX OpTaHM3aIui CUCTeMbI. [IpH €ro u3ydeHHH HUCCIeNo-
BaTeIH OOBIYHO PACCMATPUBAIOT M OICHUBAIOT aHTPONIOI'CHHBIC M3Me-
BCHUA KIIMMATa M CBS3aHHEIE C HUMHM IIOCIEICTBYUS; BIHSHUE XO3sHCT-
BEHHOH JeATeNbHOCTH Ha €CTECTBEHHBIH PEKMM BOTHBIX OOBEKTOB Cy-
IIH; 3KOJIOTHYECKOE COCTOMHIE MOPCKHX M IIPECHOBOIHBIX 3KOCHCTEM.

1.2. Atmocdepa

['MaBHBIM KOMIIOHEHTOM KJIMMAaTHYECKOH CHCTEMBI SBILIETCA am-
Mocghepa. DTo — camas MOIHAS H BCENPOHHUKaromas 000n0uka 3eMiH.
Bepxmas rpanuna atMoceps! yCIoBHO mpoBojurcs Ha Bbicote 2000
KM. ATMoc(depa IpHCYTCTBYET B JI000H TOYKE MMOBEPXHOCTH HAamIeH
IUIaHETH, B TO BpeMA Kak BCE OCTAJIbHBIC 3JEMEHTHl IPOABIAIOTCA
JUIIb Ha 9acTH ATOH HoBepxHOCTH. Tak, okead 3anumaer 70,8 % mo-
BEpXHOCTH 3eMJIH, a CyIlla — COOTBETCTBEHHO 29,2 %; JeIHNKY 3aHH-
MaT HeMHoruM Oonee 3 % IOBEPXHOCTH, a BMECTE C MOPCKHUMH
JbJaMH Y CHEKHBIM IIOKpOBOM — mpuMepHO 11 % nosepxHocTy; mio-
mank, 3aHaTas 6uocdepoii, Benyka, Ho OHa “pa3opBaHa” Ha apeaisl
TOYHBIX JaHHBIX O HEHl HeT.

AtMocdepa — croucTas obonouka 3emiu. MomHocTs Tpomocde-
PBI — €€ HXDKHETO CIIog — coctaBisieT 16 — 18 xm Hax sxBaTopoM 1 8 ~
10 xM Hax momocamu. B tponocdepe cocpemoroueno 4/5 Bceii Maccel
arMmocdepsl. CtpaToctepa mpocTupaercs 10 BBICOTE 50 — 55 kM. B ee
HIDKHEH 9acTH, TaK )K€ KaK U B Tponocdepe, HabmIoaaeTcs IOHMKEHHE
TEMIIEPATYPBl BO3AyXa ¢ BBICOTOM 10 25 kM. Brime Temmneparypa Ha-
qpHaeT Bo3pactaTh Ha 1 — 2 °C Ha kaxmplil KiIoMeTp. DTO CBA3AHO C
TEM, 9TO BEPXHsAA I'PaHMIA CTpaTocepbl NMPAaKTHUECKHA COBIANAET C
BEPXHEH IPaHMIECH 030HOBOTO CJIOSA, KOTOPBIH MOITIONIAET M PacCerBa-
€T yIbTPadHOJIETOBYI0 (KOPOTKOBOIHOBYIO) CONHEUHYIO Paualuio. B
3TOM CJI0¢ HaOIOIAIOTCA OYeHb CHIbHbIE I'OPM3OHTAJIbHBIE U BEPTH-
KallbHble TPagMEHTHl TeMIepaTyphl. Jlo BeicoTsl 80 KM mpocTHpaercs
Me3ocdepa. 3meck TeMmepaTypa mommkaercs mo ~75 °C, —90 °C. B
TepMocdepe, BEPXHAI TpaHMIA KOTOPOH IPOXOAUT Ha BHICOTE 300 KM,
TeMIepaTypa Bospacrtaer o +1500 °C. 3xech Bo3myx paspsokaeTca u
aTOMBI TEPAIOT CBOH NEKTPOHHBIC 000JIOUKH, IPEBPAILAICH B HOHU3H-
poBanHsle ciou. Brime 800 xM pacmonoxena sk3ocdepa 3emmm. AT-
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Mocdepa SBIIETCS CaMBIM TMOJBHXHHIM H M3MCHUYNBEIM KOMIIOHEHTOM
KIUMaTHIECKOM cHcTeMbl. CKOPOCTh BEeTpa B IPH3EMHOM CIOE aTMO-
cdepsl B cpenHeM Beerma Gomsmie 1 M/C, a Ha 3HAYUTEIHHOH BBICOTE
oHa nocturaer 10 M/c u Gonee.

1.3. I'mapocdepa

BTopeiM 110 3HAYMMOCTH KOMIOHEHTOM KIMMAaTHYECKOH CHCTEMBI
ABNIAETCA eudpocgepa, BKIOYAIOMA1 B ce01 Mopsa 1 okeans! (MHpOBOit
OKeaH), BCC BOIBI CymH (03epa, peKku, BOXOXpaHMUIHINa, 60J0Ta) 1 at-
Mocdepsl, Mog3eMHbIe W IOYBCHHBIC BOIBI, CKOIUICHHE BIIATM B BHAE
CHEXHOT'O ITOKpOBa ¥ Npaa. M3 obmero o6vema Boa rumpoctepst (1387
MIIH. KM ° ) TIpeoGIafaroT colensie Bogs Mupogsoro okeana (96,5 %).
ATMochepa U OKeaH CONPUKACAIOTCA M B3aMMOICHCTBYIOT Ha 2/3 mo-
BEPXHOCTH IUIaHETHl, OOMEHUBAsACH TEMJIOM, MAcCOd M JBIDKCHHEM.
CyMMapHBI€e 3a11achl IIPECHBIX BOJ] Ha 3¢MHOM IlIape OIEHUBAIOTCA B 35
MIH. kM ° . 3 Hux Gonee 68 % — Bo mbaax AHTApkTHAH u ['pernan-
mun, 30 % — mox3emurle BoAsL. ['mapocdepa — equnas 060i0dUKa, I0-
TOMY YTO BCE BOIBI 3€MJIM B3aHMMHO CBA3aHBI U HAXOHATCS B IOCTOSH-
HBIX OONBIIMX M MalbIX, OBICTPRIX M MEIJICHHBIX Kpyrosopotax. Iloi-
Hoe OOHOBIICHME BOJ IPOMCXOAMT mo-pazHoMy. [loasemHEIe BOAEI BO-
300HOBILIIOTCA 33 ~ 16 THIC. NIeT, Boasl MupoBoro okeana — 3a 2,5 THIC.
neT, o3epa — 3a 16 ner, pekn — 3a 16 qHeH, BomsaHo# map arMocheps! —
3a 8 muerd. I'umpocdepa Takke OYeHb NOABIDKHAA 000JI0YKA 3eMIIH,
XOTS CKOPOCTh NEpeMeIeHHs BOJABL B HEH B IIEIOM Ha JBA IOPSIKa
MeHBIIIE, 9eM B aTMochepe. CpeqHsas CKOPOCTh OKEAHNYECKUX TCUCHHIH
cocTasieT 3,5 cm/c.

1.4. JIurocepa

Jumocghepa — xamMeHHass 000TI09YKa INIAHETHl, HOCTENCHHO Iepe-
XOIAImas B HIDKEICKAIUI CIOH BepXHEH MaHTUM, UMEIOMHH MOBBI-
NICHHYIO BS3KocTh (acteHocdepa). OOBUHO muTOCdepoil Ha3bIBAIOT
3eMHY10 Kopy. OJHaKo, 110 MHEHHIO Psa CIIELHAINCTOB, OHA IIOMHMO
COOCTBEHHO 36MHOH KOPHI BKIIOYAET M BEPXHIOI JacTh BEpXHEH MaH-
Tiu. VI3-3a 5TO# HeonpeaeneHHOCTH TONMHKHA JTUTocheps!, N0 Pa3HBIM
oneakaM, oT 50 mo 200 kM. TonmyuHa BEepXHEH ee 9aCTH — 36MHOH KO-
psl — nocruraet 30 — 70 kM nox koHTHMHEHTaMH U 5 — 20 KM 1oz okea-
Hamy. OHA COCTOUT M3 0CaJOUYHBIX TOPHHIX nopo. Ilox HuUMu Ha Mate-



PHKaxX JIOKHT TPaHUTHBIM cJIO¥ U eme rirybxke — Goiiee IIOTHBIA 6a-
3abTOBBIN. BMecTe OHM COCTAaBIAIOT MaTEPHKOBYIO 3eMHYI0 Kopy. Iloz
OKEaHaMH HET I'PAHATHOIO CIIOS WM OH O4YeHb TOHOK — 3TO OKeaHHde-
ckas Kopa. Takum o6pa3oM, uTocepa BKIIOYAET MATEPHKH, OCTPOBA
¥ THO OKCaHOB.

MartepHKH H OCTPOBA IIPUHATO HA3BIBATH CyIIeH, KOTOpas B LEIOM
BBICTYIIaeT KaK CPaBHUTEIBHO ITACCHBHBIH KOMIIOHEHT KIMMaTHICCKOH
cucremeul 3emin. PaccMaTpuBaercss 00BI9HO €€ IMOBEPXHOCTHEIH CIIOH,
CONPHKACAIONIMICA ¢ aTMochepoi, GU3NIECKHE XapaKTCPHCTHKHA KO-
TOPOI'0 YacTO CYUTAIOTCS NMOCTOAHHBIMH. ONHAKO 3a JIUTENBHBIE OT-
PE3KM BpeMEHH (ThICSYH, JECATKH U COTHH THICAY JIET) XapaKTePUCTHKU
MIOBEPXHOCTH CYIiX MOTYT U3MEHATHCA B Pe3ybTaTe MpOLECCOB MOY-
BOOOPa30BaHNs, BEIBETPHUBAHHUS, HPO3HMH, OIYCTHIHHBAaHMSA. 3a OYCHB
GOJIbIIKE MPOMEXKYTKH BpeMeHH (JECATKH ¥ COTHH MHJUIMOHOB JIET) B
pesynbrare Apeiida KOHTHHEHTOB JIMK 3eMIIH B KOpHE Ipeobpakaercs,
M 3TO, B CBOIO OYepe/ib, H3MEHIET XapaKTEPHCTHKHY BCEX KOMIIOHECHTOB
KIMMaTH4ecKkoi cucreMbl. CkopocTs Ipefiha KOHTHHEHTOB COCTABIIET
HECKOJIBKO CaHTHMETPOB B TOJI, YTO HA 2—3 MOPAIKA MEHBIIIE CKOPOCTH
JBIDKEHHA NbJIa B JICTHUKAX.

1.5. Kpuocdepa

Kpuocgepa ~ cdhepa npma 1 x0101a — 3TO IPepHIBUCTAs 000I0UKA
3eMIIH HeIpPaBUILHOH (HOPMBI B 00JIACTH TEIIOBOTO B3aUMOMEHCTBHS
atMocdepsl, rugpocheps! u JuTocthepsl. XapaKTepH3yeTcs OTpHIa-
TEJNLHOH MM HyJIEBOH TeMIlepaTypoH, IpH KOTOpoil BOAa, cojepa-
mascs B KpHocdepe B mapoobpasHOM, CBOOOTHOM WM XHMUYECKH H
(GU3HIECKH CBI3aHHOM C APYTMMH KOMIIOHEHTaMH BHIE, MOXET CYILe-
CTBOBaTh B TBepHoH (ase (yien, cHer, MHeH u ap). Temmeparypa 0 °C
(273,15 K) ompenmenseT paBHOBECHE MEXIY XUMHYECKM YHCTHIMH
JBTXOM M BOJIOM Ipu aTtMocdepHOM IaBieHun 760 MM PT. CT. BHE MO-
CTOPOHHHUX CHJIOBBIX IOJEH. B ecTeCTBEHHBIX YCIOBHAX Pa3UYHBIE
MIPUMECH M PACTBOPEHHBIE BEILECTBA, & TAKXKE [IOBEPXHOCTHEIE CHIIBI U
JIaBlIcHHE IOHIDKAIOT TOYKY 3aMep3aHMs BOJEI, B PE3yJIETaTe Uero B
IpaHHIE KpHochepsl MoNanaeT i XuAKas $ha3a BOABL BO BpEMEHHO KA
ycroiauBo oxnaxacHHoM Hinxe 0 °C coCTOSHUM (CONEHBIE MOPCKHUE H
MOJ3eMHBIC BOZBI, HE 3aMEp3IINE CBA3aHHHIC BOJABI, BEHICOKOHAIIOPHEIC




TIPECHEIE BOABI IO JIEAHUKOBEIMH IOKpPOBaMH, HEPEOXIIAXICHHbIE Ka~
ILTH BOXBI B 00J1aKax U TyMaHaXx).

Kpuocdepa npoctupaercs OT BEpPXHHX CIOEB 36MHOH KOpHI J0
HIDKHUX CIIOEB HOHOCHEPE], IPEPHIBAsACH B IEPEMEHHBIX 0 MOUIHOCTH
CErMEHTAaX, BpEMEHHO WIH YCTOMYMBO nporpersix Boime 0 °C. Hukuss
rpaHulia COBNAAAcT C MOMOIIBOM CIOS MEP3NbIX U OXJIAXICHHEIX TOp-
HBIX IOpPOJ. JTOT CIIOH XapakTepHusyercs OONbUION YCTOHUYMBOCTHIO M
JOCTHraeT MaKCHMAIbHOH IIyOHHBI 3aJIeT'aHusl OT MOBEPXHOCTH 3eMIIH
B BBICOKHMX IIHpoTax — B AHTapktuke (cBhimie 4 kM) u CyGapkruxe
(oxomo 1,5 kM), HO OTIIHYaETCS CE30HHOH M3MEHYHBOCTHIO M BHIKITHHH-
BaeTCAd B CPEIHMX M HM3KMX Iuporax. Bepxmsias rpanuua xpuochepsl
IPOXOINHUT Ha BeIcoTax okoio 100 xM Hax ypoBHEM MOpS B pa3pekeH-
HEIX CIOSX aTMoceprl, Hall CHIBHO OXJAKIECHHOH Me30lay3o0i, co-
Jlepxaiueit cepeGpucteie obnaka.

Kpuocdepa 3emum cocrout u3 obostouek. B atmocdepe ona na3swl-
BaeTcs aBTOKpHOChepoii, B muTochepe — IuToKpHOCchepol, B moBepX-
HOCTHOH ruznpocdepe, T. €. B MOpAX, OKEaHaX H 03epax — MapHHOKPHO-
chepoif; HaKOHEN, Macchl IbAa, GopMupyOmyecs Ha IPaHUIE JTUTO-
cepsr u arMocheps! wm ruapochepsr H aTMochepsl, MPUHATO Ha3bl-
BaTh Iuocdepol, B KOTOPYIO BKIIIOYAIOT B OCHOBHOM JICOHHKH, a
HHOTZIA U HaJeou.

W3 Bcero obrpema BOZBI, MMEIOMIEHCA HA IUIaHETe, HA KpHochepy
npuxomurcs okono 2 %. Ho pons ee B popMupoBaHuM KiIMMaTa 3eMiH
K B €ro m3MeHCHWIX Bemmka. KommoHeHTamm kpuocdepbl SBIIOTCS
MaTEpPHKOBBIE JICIHUKOBBIE IUTHl U FOPHBIE JICIHUKY, BEUHAs MEP3IIO-
T4 ¥ UCKOMAaeMble JbJBl, MOPCKHE JIBIBl M CHEXHBIH MOKPOB, CHCTEMA
JeIIHBIX 001aK0B, aiicOepry u, HaKkoHell, Jie B aTMocdepe. ,

Kpuocdepa kak KOMIOHEHT KIMMAaTHYECKOM CHCTEMBI OTIIIYACTC
MIPEXJE BCETO BHICOKMM alb0Oel0o M HH3KOH TEIUIONPOBOAHOCTHIO. Tak,
CBEKEBBINABIIMI CHET oTpaxkaeT 10 90% connednoro uamydenus. Kpuo-
chepy TOxKE MOXKHO CUMTATH JOCTATOYHO IOJBHIKHBIM KOMITOHEHTOM
KiuMarngeckoii cucremsl. Haubonee momaBimkHa Ta €€ 9acTh, KOTOPYIO
COCTaBIIsIET CHEXHBI NMOKPOB M CE30HHBIM MOPCKOH nex. Jlex B memHu-
KaxX TO€ HEIIPEPBHIBHO JBKDKETCH, UTO B MPOIUIOM HEOJHOKPATHO CIO-
cOOCTBOBANIO PACIPOCTPAHEHHIO JICAHUKOBBIX ITIOKPOBOB Ha OOBIIMX
y4yacTKax cymu B Mops. OIHAKO CKOPOCTH ABKDKEHI JIEXHHKOBOTO JbIa
Ha 2-3 mopsxa MeHbIE, YeM CKOPOCTh JBHXKCHIS BOJB! B OKEaHE.
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1.6. Buocjepa

Buocgpepa — 310 060M09YKa IIIaHETH], B KOTOPOH COCPENOTOYECHA
XH3Hb. ['paHHMIBI €€ ONpeNCILIIOTCS MpeldellaMH PacIpOCTPaHCHHS
HPOLLUTOA WIM COBPEMEHHOM JIEATENBHOCTH JKMBBIX OpraHu3MoB. OHa
06BbeMHAeT Bee XMBOEC (PAaCTEHHA, XUBOTHEIX, GaKTepHM, BEPYCHI) U
cpexy ux obuTanus. B 6uocdepy Bxomar Tpomochepa, ruapochepa u
murocdepa mo 1,5 — 10 kM (3TO 3aBHCHT OT TOTO, Ha Kakoii riybune
TEMIIEpPaTypa FopHHIX mopox mpocruraet +100 °C).

CoBOKYNHOCTH Bcero XuBoro Ha mianete B.JA. Bepranmckmii Ha-
3Bajl JKMBHIM BemecTBoM. OO0Imas Macca KHBOro BemecTsa (Onomacca)
— okono 2000 mipa.T cyxoro Beca (2:10' T). XKuroe BemecTBo 06Na-
JaeT 3aMEYarTeNbHONM CHOCOOHOCTEIO OGHOBIATBCA (OHOUPONYKTHB-
HOCTB). B TeueHme roma KMBOE BEMIECTBO IUIAHETHI IIPOU3BOIUT OKOJIO
250 MupA. T. GHOTOTHYECKO TPOTYKIMHM B CYXOM BECE.

XKuBO€e Bel[eCTBO IepeMeniaeT OrpOMHBIE MacChl BOABI, TOPHBIX
MOpPOJI, ra3oB. DTO MOCTOSHHOE IEPEeMEIIECHNE BEIIECTB HA3bIBAETCA
OuoreoxumudeckuM KpyrosoporoM. Hambonee akTuBHO B OHOTeoXxu-
MHYECKIE KPYTOBOPOTHI BOBIIEKAIOTCA KHCIOPOA, yriepod (M MX co-
eIMHEHHE — YTIICKHUCIbI ra3), a3oT, pocdop, cepa, Boma. buoreoxumu-
YeCKHe KPyrOBOPOTHI JEHCTBYIOT OY€Hb aKTMBHO. JKHBOE BEIECTBO
TPOITYCKaeT depe3 ceOsl BCIO BOMY 3eMITH 3a 2 MIIH. JIET, BECh KUCIOPOJT
atMocdeps! 3a 2 THIC. JIeT, a aTMochepHyIo yriekucnory 3a 300 ner.

B nacrosmee BpeMsa HacCUMTHIBAECTCA OKONO 1,5 MIH. BHIOB XH-
BOTHBIX ¥ 0,5 MiH. BHIOB pacTeHuil. OOmas 6uoMacca XHBBIX Opra-
HU3MOB cocrapiser 2,34 - 10" 1. Buomacca Ha cymre Ha 99,2 % npen-
craBieHa pacreHussMu 1 Ha 0,8 % UBOTHBIMH M MHKpPOOpPTaHH3MaMH.
B okxeane oTromenue obparHoe: pacteHuit 6,3 % 6uoMaccHl, a JKUBOT-
HBIX M MuKpoopranu3moB 93,7 %. Cymmapras OGuoMmacca okeaHa CO-
craBirieT Beero 0,13 % 6uoMacchl BceX KUBBIX OpTaHU3MOB.

1.7. Moaeanb KINMATHYECKOH CHCTEMbI

B camom OG]IICM BHIE MOJENHh KIMMAaTHISCKON CHCTEMB MOXKHO
3aImucaTh Kak

S={0:(")&;(") {1} (1.1

rae ¢;(+) — COBOKYIHOCTh COOCTBEHHO 3JIEMECHTOB HIIM KOMIIOHEH-
TOB CHCTEMBI;
§;(-) — COBOKYNHOCTb BO3NEHCTBYIOIMX Ha Hee BHENIHMX
¢axTopoB;
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(e — ceMeHCTBO (DYHKIMI CBA3M MEXIY KOMIIOHEHTaMH O ;
u daxropamu & ;.

KoMnoHeHTH! KIMMaTHYECKOH CHCTEMBI CBA3BIBACT BOJAA — Bemie-
CTBO, KOTOPOE MOMKET HaXONUTHCA B JIIOOBIX (ha30BBIX COCTOSHHSIX.
BzauMmozneicTBy ¢ BO3AyNIHON, TBepHO# U XuBO# 000m0YKaMu 3eMiTH,
KPYTOBOPOT BOZXBI COSIUHAET B SOMHOE 1IeNoe Bee 00BEKTH Tuapoche-
pyl. Baxueiimumu BHemHuME dakropamu ssiustorca ColHme — UCTod-
HHUK 3Hepru, 61aromaps xoropoMmy paboraer cucrema, JIyHa — emuH-
CTBEHHBIH CIIyTHUK 3eMIH H KOCMHYECKOE NPOCTPAHCTBO, KOTOPOE
MOXKeT TeM WM MHBIM 00pa30M BIHATH Ha IIOTOK COIMHEYHOM PaIuaiim
WIN BEIHMYHHY €r0 YCBOCHMS KIIMMAaTH4eCKoH cuctemoit. Ha cmoco6-
HOCTh KIMMAaTHYECKOH CHCTEMB! YCBaWBaTh IIOTOK CONHEUHOH pajina-
MM TaKXe BIMAIOT TakHe aCTPOHOMHYECKHE (akTOpHl, Kak MEPHONH-
YecKUe HM3MEHEHH:A OpOHTH W monoxeHnd ocH 3emnd. K BHemHuM
(hakTOpaM KIIMMATHYECKOH CHCTEMbI YaCTO OTHOCAT M3MEHEHHE COCTa-
Ba aTMocdephl; U3MeHeHue B I1100anbHoM MaciuTabe Gpopmsl, penbeda,
PacHoNIOXKEHHs CYIIH Ha OBEPXHOCTH 3eMNIU; H3MEHEHHe KOHHTYpa-
UMM H PACHOJIOXKEHNS OKEaHOB, a4 TAaKXKE H3MCHCHHE CONEPKaHUA B
MOpPCKOH BOJAE COIIell M pacTBOpPEHHHBIX Ia3oB. CeMe#cTBO (yHKIMIA
CBS3M ONUCHIBAET B3aMMOJCHCTBHEC MEXIYy KOMIOHCHTAMH BHYTPH
CHCTEMBI (HampuMep, B3aMMOJIEHCTBHE aTMOC(ephl M CyIIM, B3auMO-
neiicTBue atMocdepsl M OKEaHa M T.OI.) H MEXIY KOMIIOHCHTaMH H
BHEMHNMH (akTopamu (Hanpumep, Bausaue Comana u JIyHEl Ha BOIBI
OKEaHa ¥ 3€MHYIO IIOBEPXHOCTE).

CnoxHOCTh B3aMMOJIEHCTBUN B KIMMAaTHIECKON CHCTeMe Tpebyer
HaOmioneHui 3a OOIIMPHOH COBOKYIIHOCTBHIO ABICHHMH M HPOLECCOB,
XapaKTePU3YIOMUX pasHooOpasue CBOMCTB aTMocdephl, OKeaHa, CyIlH,
CHEXHO-JIEIHOTO IoKpoBa, Omocdepnl. K. 5. KonapateeB cocraBun
nepedcHs 40 mapamMeTpoB KIMMAaTHIECKOH CHCTEMBI, 32 KOTOPHIMH He-
o6xonrMo HabmogaTs. OHM 00BEAMHEHB! B CIIEAYIOIUE TPYIUIEL: COJI-
HeyHas paguanysi U 061a9HOCTh, XapaKTEePUCTHKU MOIACTHIIAONICH 0~
BEPXHOCTH CYIIM, Ia30Bble H a3pO30JIbHBIE KOMIIOHEHTH! aTMocQephl,
oKeaH, kpuocdepa u ruaponormdeckuii muki. Ecmu ypaerenue (1.1)
HMHTEPHPETUPOBaTh B TEPMHHAX BEPOATHOCTHOIH MOJENHM, TO IIapaMer-
PBI KIMMAaTHYECKOH CHCTEMBI MOXKHO PAacCMaTpHBaTh Kak CIydaiHBIE
(GYHKUMU HPOCTPAHCTBEHHBIX KoopauHaT ¥ BpeMerd (X,Y,T) B ompe-
JIETICHHOM KOMILIEKCE YCIIOBUH.
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AKTUBHbIN C/TOH KITUMATUYEHCKOH CUCTEMbI

2.1. O6mas DMpKyIAIUAA aTMocepsl
2.1.1. ITaccamvl u anmunaccamol. Myccouul

HepasrnoMepHOCTE pacnpeneleHus Teljla MEXIY Pa3HBIMH HOS-
camy 3eMIIM NPHBOAMT K HAKIOHY M30TEPMHUYECKMX IIOBEPXHOCTEH B
Tponoctepe u obpa3oBaHHIO H300apO-TEPMHYECKHUX CONleHOMIOB. B
9KBaTOPHANBEHOM 30HE TEIUIBIH BO3AYX HOAHMMAETCA BBepX Ha 4 — 8 kM
M pacrekaercs IO HampaslieHuio K momocam. Ha mmporax 30 — 35° B
CEeBEpHOM H IOXKHOM IOIYyNIapHaX OH OIyCKaeTcsi K IOBEPXHOCTH.
3meck GhopMHUpyeETCA 30HA NOBBIIIEHHOT'O JABIECHMA, OT KOTOpPOIH BO3-
IOyX DBHXKETCS B HIKHEM CJIoe Tporochepsl K DKBATOPY, OTKIOHSACH B
CEBEPHOM IIONYIIapHH BOpPaBO, a B I0)KHOM — BIeBo. [lon meficTeueM
cunsl Kopronmca IBHkeHWE BO3LyXa HpuUOOpeTacT HampaBieHHE C
BOCTOKa Ha 3aIaj B BHJE NOCTOSHHO IYIOIIMX C IPUMEPHO OJUHAKO-
BOH CKOPOCTBIO naccamog. Ham HUMH IYIOT ITOCTOSHHBIE BETPHI IPO-
THBONOJIOXKHOTO HAIPaBIEHWS —~ awmunaccamvi. MexXmy Nolrocamu
BeIcoxoro nasnenus ( 30 — 35° c.ur. u 30 — 35° 0. w1, ) AYIOT Mycconwl —
BO3yIIHBIE OTOKM yCTOMYMBOIO HaNpaBIEHMA, JEHCTBYIONINE B IIpe-
Jles1ax OCHOBHBIX CE30HOB rojia (3uMa H JieTo). HampagiieHue MyCCOHOB
m3Mensercs Ha 180° B COOTBETCTBMH C H3MEHCHHMEM [aBIECHHA Hal
oKeaHaMM W MaTtepukamu. Jlerom cymia Temnee, YeM okead. Hax cymeit
HaOIIIOaeTCsl OHMXKEHHOE JaBJICHHE, HaJl OKEAaHOM — IOBBHILIEHHOE.
Bosgyx memxeTcs ¢ okeaHa Ha cymry. 3umoii — Hao6opot. [Tpuunmua
CMEHE!I MYCCOHOB 3aKJII0YaeTCsd B Pa3iIMYHON TEIUIOEMKOCTH CYIIH M
Bompl. OcoGeHHO SpKO MycCOHBl BhIpaxkeHs! B FOxuoit u IOro-
Bocrounoii Asuu, SInonuu, Ha BoctounoM Oepery Aswuu, Ha fore Ce-
BEpHOI AMEpHKH.

2.1.2. BozoywHvle maccol

B HmxHEX cnosx atMocheps! BHIENSIOT BO3IYIIHEIE MACChI, KO-
TOpHIE 06BETUHAIOTCS OOIMIUM IIPOUCXOXKICHMEM, CXOIHBIMM CBOMCT-
BaMH M IBMXXYTCS KaK OOHO LIEJIOC. Onu 3aHUMAarOT 0oJIpIIKE Ipo-
CTpaHCTBa HaJ MaTepUKaMM M oxeaHamu. Kaxmas Bo3mymiHas Macca

13



HIpOCTUPAETCA Ha THICSIIH KuiloMeTpoB. Temueparypa, BIaXHOCTE, IPO-
3payHOCTh U JPYTHe CBOWCTBA BO3AYIIHOH MacCh MEHSIOTCSA MEIJICH-
Ho. B 3aBuCcuMOCTH 0T MecTa GpopMHpOBaHUS PA3INIAIOT 4 OCHOBHBIX
THIA BO3AYIIHBIX Macc.

1. Apxrudeckuii (amtapkrudeckuii) Bosmyx (AB) dopmupyercs
HaJ| JIEISHOW IOBEPXHOCTHIO IOIAPHBIX CTPaH; XapaKTEPHU3YETCA HH3-
KAMH TEMHOEPaTypaMH, MaJIbIM COIEp>KaHHEM Blary, HeOONbIINM KONH-
YEeCTBOM IbUIH, Gonbmoi mpospaunoctsio. Ilo cBommM cpolictBam AB
TIOApa3IeNieTcd Ha KOHTHHEHTABHBIA M MOPCKOH, pasiHdarOmIHecs
CBOCH BIaXXHOCTHIO. BTOprajack B HU3KHE IMHPOTH], 3TOT BO3IYX 3HAYM-
TEBHO MOHMKAeT TeMmeparypy. AB MokeT IpOHHKaTh Ianeko oT 00-
JIACTH CBOETO (QOPMHPOBAHU, 3aI€PKUBASICH TOIBKO TOPHBIMY LETLIMH.

2. THomapusii Bozayx (I1B) — Bo3gyx ymeperssrx mupoT. Ogarn
[1B pacmonaraioTcs B CpeIHAX W CyOMOISIPHBIX IHpoTax 000X Hoiy-
mapuii. I1B Taxoke OpIBaeT KOHTHHEHTATBHBIM B MOPCKMM. 3UMOH KOH-
THHEHTaIBHBIA [IB CHIBHO OXNakAeH W OTIHYacTCsa HeGONbIINM CO-
nmepxagueM Brard. C BTOp)KEHHEM TaKOrO BO3JyXa yCTaHAaBIMBAETCA
scHasg W Mopo3Has moropa. Jlerom o cmipHO Harper. Mopcekoit TIB
06BI4HO (hOpMUPYETCs Hal okeaHoM. OTIMYAeTCS MOBBIIIEHHOH BIIaX-
HOCTHIO, YMEPEHHOH TeMmeparypoil; 3uMOH HPHHOCUT OTTENEIH, Jie-
TOM — TACMYPHYIO HOTOLy C HOXOJNONaHUEM.

3. Tpommueckuit Bo3xyx (TB) — Bo3mymmnas macca, KpyIiblid rox
(bopMupyIomasics B TPONMKaxX ¥ CyOTpOIMKax, a JETOM — HaJ CyIueH Ha
tore ymMepeHsslx mmport (for Espomnel, Kazaxcran, Cpennsaa Azus, 3a-
Gaiikaise). O6pruHO TB BTOpraeTcs M3 HM3KHX IIMPOT B OoJee BHICO-
KHe, BBI3BIBAas PEe3KOE ITOBHIICHHE TEMIIEpaTypbl BO3AyXa, OTTENENH
3UMOU M JkapKyio moroxy jeroM. Mopckoii TB oTnmdaeTcs BBICOKOH
BIAXXHOCTHIO M TEMIEPAaTypoOH, KOHTHHEHTANRHBIH TB — 3anbuieHHO-
CTBIO U 60Jiee BEICOKO! TeMIepaTypou.

4. DxBaTopuanbHbli Bo3gyx (OB) dopmupyercs Hajx SKBaTOpH-
anpHOH 30HOH, MEpeMENIasch B CCBEPHOM U FOKHOM momymapusix. K
HaJl MOpeM, M HaJ cymeid OB mMeeT BHICOKYIO TEMIIEPATypy M BIax-
Hocth, Ha MOpCKO# W KOHTMHEHTANBHEIN He nomapasaenigerca. [Ipu me-
pexoie ¢ okeaHa Ha Goiee Harperyio cymy u3 OB BrINanaoT Tponmde-
CKHE FOXIH. 3a Ipenensl TPOIMKOB 3Ta BO3AYIIHAS Macca HE pacipo-
CTpaHsIeTCH.
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2.1.3. Ammocepepnvie ppornmul. Luknonvt u aHmuyurnonsl

IMpu cOMmKEHUH PasHOPOAHBIX BO3IYNIHBIX MacC BO3HHKAIOT Ile-
pexonHsle, Wi (HPOHTANBHEIE, 30HBI, KOTOpEIE HENPEPHIBHO 3apOXKAa-
I0TCS, 00OCTPSAOTCS M Pa3spyHIAOTCs; CKOPOCTh U CHJIA STHX IPOLECCOB
3aBUCAT OT pa3HOCTH TEMIIEpaTyp BCTpedaromuxcsa Mace. 3/1eCh yCHIIU-
BaeTCA BETep, JOCTHTAIONIMI YparaHHBIX CKOpOCTe#t Ha BEICOTE 9 — 12
KM (200 xM/9 u Gonee), BOSHUKAIOT ammocgepHovie ¢ppormbl — IOBEPX-
HOCTH pasziena MekIy XONOJHBLIMY H TeINBIMH BO3AYINHEIMH MacCaMH.
IIupuHa 3TOM 30HE! HE3HAYUTENBHAI — HECKOIBKO JIECATKOB KHUIOMET-
POB, TONMIMHA II0 BEPTHKAIN — HECKONBKO COTeH MerpoB. Haxion
(poHTaNBEHON IOBEPXHOCTH K 3€MHOH OYCHb HE3HAUHTENbHBIH, MEeHee
1°. Ecmu ¢poHT nepememaeTcss B CTOPOHY BBICOKMX TeMIIepaTyp, OH
HA3BIBAa€TCS XOJOHHBIM, a IPH NEPEMEIIeHNH B CTOPOHY HU3KHUX TeM-
TepaTyp — TerbIM. JIuHuS GPOHTOB M3BHIMCTAS: MX H3THOBI K CEBEPY
OOBIYHO BBI3BAHBI SA3BIKAMU TEIJIOTO BO3LyXa, USTHOHI K IOTY — S3bIKa-
MH XOJOJHOro BO3yXa. BMecTe ¢ BO3MymIHEIMU MaccaMi (OPOHTHI Iie-
peMeniaroTes co ckopocTeio 30 — 35 kM/4, IpOXOAs 3a CYTKH CBEIUIE
600 — 800 xM. ITockompKy Bo $GpOHTaNIBHOM 30HE IMPOMCXOMUT MOIHEM
BO3IyXa M oOpazoBaHue 00JaKOB, TO IIOroJa 37eCh Bceraa oonayHas u
BHIIAJAI0T OCAnKH. BepTukalbHbIE pa3pes3bl XOJOAHOTO M TEIIOro
(GpOHTOB ¥ uX 001aUHBIE CHCTEMBI IPHUBECHE] Ha puc. 2.1, 2.2.
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Pucynox 2.2 - BepTHKaJIBHEI paspes Temioro GgpoHra
H ero o0IIaYHOH CHCTEMBI

Ha pasnene Temmoi U X0NOQHOH BO3YIIHBIX MacC KOHTPACTHI Te-
IUIa ¥ XOJOJa CO3AAlOT 3apsf NOTEHIMATBHOW SHEPrHH, pa3psvKaio-
meics myTeM 00pa30BaHUA KPYITHOMACIITAOHEIX BUXPEH — yukionos u
anmuyuknonos. B sdelike MOHMKEHHOTO JABJICHUS OTHOCHTEIBLHO 0O-
Jee TENbI BO3XyX HOAHHUMAECTCSA BBEPX, ABHUTAsCh OT nepHdepuu K
HNEHTPY ¥ 3aKpYdIHBAsCh IIPH 3TOM IPOTHB 4acOBOH cTpenky. PazsuBa-
€Tcs IMKIOH. B sdyelike MOBBINIEHHOT'O JABICHHUS BO3LYX CTEKAET OT
HeHTpa K nepudepun, Bpallasick 0 YaCOBOH cTpenke. Bo3nukaeT aH-
THIMKIIOH.

Huametp muxiona o6eraHo cocraenger 1000 — 2000 kM, sricoTa —
oT 2 no 20 xM, nepenaj atMOochEpPHOTo NaBICHUS MEXAY LEHTPOM M
nepudepueit — ot 5 10 30 Mi6. OxpyKaroMuA NUKIOH XOMOIHBINA BO3-
IyX CTPEMHTCS MOJABUTH 3aKIIIOUEHHEIH B IIEHTPE Oodar TeInia, HacTy-
Ilasg Ha HETO Ha TeIUIOM M xoJoxaoM ¢porTax. Komblo xomona cxuma-
€TCsl, BBITECHAS TEIUIBIM BO3MYX BBEPX, IIle OH OCBOOOXKIAETCS OT Blia-
T'H, KOTOpPOH 60rar HUKIOH, OOBITHO (GOPMUPYIOIIMICA HaJl OKEAHAMH.
[IuxI10H 3aBepIIAET CBOIO AEATEIbHOCTD, KOTOPAs IIPOMOIDKAETCS BCETO
HECKOJBKO CyTOK. KpoMe IUKIIOHOB YMEPEHHBIX IIHPOT, MEKAY IIHPO-
TaMu 5 — 20° KaXXI0ro IMOIyUIapys BOSHMKAKOT CHIIbHBIE BO3MYIICHMS,
CONPOBOXKIAIONIMECS YpParaHHBIMU BETpaMH. JTO — TPONMYECKHUE I[H-
xi1oHbl. B IOro-BocTtounoit Azun ouun HaspBaroTcs Taiigynamu, B Mu-
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UK — nuKIoHaMy, B CeBepHOH AMepHKe — TOpHaJ0. 3a TOX Ha 3eMHOM
mape ¢popmupyercsa 40 — 50 Tponugeckux MUKIOHOB. OHM HECYT C CO-
6ol cHIBHBIE I'pO3bl U IUBHU. TaliyHbI, BO3HUKaIOMMe Ha 3anajge Tu-
XOro OKeaHa K CEBEpY OT DKBATOPa, IepeMelaoTcs K 3alangy M CEBEpo-
3amamy co ckopocTeio 10 — 20 kxm/4. [Ipy M3MeHEHHUH HalpaBICHHA Ha
CeBepHOE CKOpOCTh TaihyHOB Bo3pactaer 0 30 — 50 km/4. TaiidyHs!
mocturarpt O0eperos Mnpmoxutas, Kurasa, Kopen, a HeKoTOpEIE 3aX0ONAT
Ha Jlanpauii Boctox Poccnu, B IIpuMopse, Ha Kypunbckue ocTpoBa u
Kamuatky. JuaMeTphl Taii¢yHOB HEBEIMKHA — IO HECKOIBKUX COTEH
KUJIOMETPOB. B Mope OHM BBI3BIBAIOT CHIIHOE BOJIHEHHE, Ha Oeperax
00pa3yroT HaroHbl MOPCKO# BOZBI, HABOTHECHMA.

B aHTHIMKIIOHE YCTaHABIMBACTCs ITOBLINICHHOE NaBJCHHE BO3IY-
Xa, TIPH HHUCXOIIIEM €ro IBMXXEHMH OH MPHOOpeTaeT BBICOKYIO CTe-
HEHb YCTOMYHBOCTH, PAacCEHBAIOTCA 00J1aKa, HaCTyMaeT SCHas, CONHEd-
Had roroza. JIeToM JUId aHTHIMKIIOHA XapakTepHa jkapkas Ioroja, 3u-
MO — MOpo3Has. 3UMOH BO BHETPONIMYECKUX HIMPOTaX CEBEPHOTO IIO-
JIymapys aHTHLHKIOHBI Pa3sBHBAKOTCA Hajx Marepuxkamu Asmm u Ce-
BepHOH Amepnku. B 510 Bpems Hag CeBepHOH ATHaHTHKOHN HOET MH-
TEHCHBHOE 00pa30BaHHE IMKIOHOB, CBS3aHHOE C INMPOHHKHOBEHHEM
TembIX TedeHui ['onbdecTpuma B ceBepHBIC IMMPOTHL. JIETOM YBEIUYH-
BaeTCs MOBTOPAEMOCTD ILMKIOHOB Hajx MaTepuKaMHu. L[MKIOHBI H aHTH-
IUKJIOHB! OOBIYHO B3aHMMOICHCTBYIOT, CIIOCOOCTBYsSI OOOCTPEHHIO KOH-
TPAcTOB TEMIIEPATYPHl M BIAXKHOCTH BO3IyXxa. MexIy HUMH BO3HHKA-
IOT MOIHEIE TEYEHH XOIOJHOTO BO3yXa C CEBEPa Ha IOI' M TEIUIOTO —
c 1ora Ha ceBep. OHH OCYMIECTBIAIOT MEXIOIUPOTHBI OOMEH B aTMO-
cepe.

2.1.4. Ilenmpui Oeticmeus ammocgepul

BO3HNKHOBEHHE MHOXKECTBA IMKIOHOB U AHTHIMKIOHOB CBA3aHO
¢ yenmpamu Oevicmeusn ammocgeput (L[[JA) — o6NaCTAMH ITOBHINEHHO-
TO WM NOHMXEHHOrO HaBiieHHA. OONacTh ITOCTOSHHO IHMOBBIIIEHHOIO
JaBJICHUA HaOmronaeTcs Ham A30PCKHMH OCTPOBAaMH M OKPYKAIOIIHMH
HX BOZaMu ATIaHTHYECKOro okeaHa Ha mupore 30 — 35° c.in. Ha cese-
pe ATnaBTHKH JNEHCTBYeT MCIaHICKHi, a HaJ| CeBEpHOH yacThio Tuxo-
TO OKEaHa — aneyTckuil MuHUMyM pmaBicHuA. CuOHpckuil MakcuMyMm
JTABJICHHS, OXBaTHIBAIOMKIN 3uMoM 3abalikanbe, Skytmio, Monrommo,
oTHOCAT K nepuoaudeckuM 1IJTA.
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K IIJA B IOxHOM nonymapun otHOCAT HOKHO-ATIaHTHYECKHUH,
IOxHo-Tuxookeanckuii ¥ VIHAOOKEAaHCKMM LHUKIOHHYECCKHE LICHTPEI

(mempeccun).
2.1.5. Hnoexcor 06weii yupkynayuu ammocgepol

ITuxIOBB! ¥ aHTHIMKIOHBI, XOMOAHBIE U TeIUIble (POHTHI, OYaru
TEIIa U XOJI0Ka MEHAIOTCI MECTaMH, NlepeMeIaloTcs, HCUE3al0T U BO3-
HHMKAIOT BHOBb. COCTaBUB KaJICHOAph CMEHBl MEXaHH3MOB IMHAMUKY
arMoc(epbl 32 MHOTOJIETHU MEPHOJ, HCCIeIOBATENN 00BEIUHIIIN UX
B JBE OCHOBHble Ipymmbl. OnHa oIpeienseT B OCHOBHOM JBIDKEHHE
BO3IYIIHEIX Macc C 3aIa/ia Ha BOCTOK ¥ MPEIITCTBYET MEKIIUPOTHOMY
o0MeHy BO3Iyxa; Apyras, Ha000pOoT, OTKPHIBAET B CEBEPHOM. IIOIyIIa-
PHHU IMIMPOKKE BO3MOXHOCTH IS IPOABKKEHHA XOJI0/a Ha 10T, a TeIlIa
Ha ceBep. [lepBbli THI HUPKYTALHMH IONYyYHI HAa3BAHWE 30HANbHbIH,
BTOPO#1 — MepuouananvHblil.

Yacro Ui XapaKTepHCTHKH OOIeH MUpKyIAUUN aTMochepsl Hc-
TONB3YIOT Pa3IMYHOTO PoJa MHAEKCH. Hamie BCero OHU IPUMEHSIOTCS
JUTA ONMCAHWA ¥ MPOTHO3UPOBAHU KAaK CaMUX aTMOC(EpHBIX Ipolec-
COB, TaK U OOYCIOBIECHHBIX UMM JHMHAMHYECKHX JBHIKECHUI, IIPOHCXO-
IANIMX B PasiMdHbIX 00BekTax rumpocdepsl. K ux qucity MOXXHO OTHe-
CTH MHOTOJIETHHE KOJIEeOaHMA BOAHOCTH PEK M YPOBHS HallOJNHEHH
03€ep, TeUeHHs ¥ BOJHEHHE B MOPSAX M OKeaHax M T.II. PaccMoTrpum He-
KOTOpBIE U3 HUX.

Hnoexc ammocgheprnoti yupxynayuu Pocc6u. PoccOu mpeamoxuin
HCIIONIB30BaTh B KauecTBE HMHIACKcA OOMICH LMpPKYISIuM arMocdepsl
BEIIMYUHY 30HAIBHON COCTAaBIAIONIEH CKOPOCTH IBIKEHHS BO3AyXa U,
KOTOpast MOXeT ObITh BBIYMCIICHA IO PASHOCTH JaBICHUSI MEXIY OIpe-
JICTICHHBIMH [IMPOTaMy ¥ IIepeBeieHa o GopMyie reocTpohHIecKoro
BETPa B CKOPOCTH, BHIPAKEHHYIO B METpax B ceKyHIy. PoccOu ycraHo-
BUJI, 9TO MPOLIECCHl 00N HUPKYISIMN MOXXHO 0000IUTE B ABYX TH-
nax: 1) THI IpOIEcCOB C 8bICOKUM UHOEKCOM, 2) THIL HPOLECCOB C HU3-
KUM UHOEKCOM.

Huoexc ammocgheproti yupxynayuu E.H Baunosoil. Pemus 3agady
0 JBIDKCHHH BOJIHOBBIX BO3MYIUCHUH B TepMoOapudeckoM moine Oa-
pOKJIMHHOW arMocdepsl Ha Bpamalomercs cdepuueckoit 3eme,
E.H.BnuHoBa BBena uHOexC WHPKYJLIOHUU, TNPEACTaBIAIOMMI COOOH
OTHOILEHHE TUHEHHOH CKOPOCTH JBI)KEHHSA BO3IyXa BIOJNH KpyTa IIU-
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POTHI K PaCCTOSHHMIO JIO OCH BpamicHus 3eMIIH. DTOT HHIEKC JAET YTIIo-
BYIO CKOPOCTb BpallleHHs: aTMOC(EPE! MO OTHOMIEHHMIO K MOBEPXHOCTH
3emnu. BenuarHa uHaeKca HENMPEpPHIBHO H3MeHsAeTca. OHaKo Ha KpH-
BOI MHIIEKCOB MOJKHO BCErIa BEIACIHMTEH IEPHOIEI, KOTJIa HMEET MECTO
yBENMYCHIE WM YMEHBIICHHE HHAEKCa. [Ipy 3TOM MOMEHTHI IIepesioMa
B XOJ€ KPHUBBIX MHICKCOB JOBOIBHO GIIM3KO COBNANal0T ¢ MOMEHTaMH
CMEHBI Ha HOYMApHH SJIEMEHTAPHBIX HUPKYIAIHOHHEIX MEXaHHU3MOB.
B mepuojs! ciaja ¥ nogbeMa MHASKCOB Ha IOMyIUaphM HaOMI0ONaroTCs
MaxpOIMpPOLECChl, aHATOTMIHEIE TeM, KOTOPhIE HMEIOT MECTO B MEPHO-
IbI IPOIECCOB ¢ HU3KMM KM BBICOKMM MHIEKCOM Poccom.

Hudexcor unmencusHocmu ammocgeproi yupkynrayuu no JILA.
Bumenvcy. V3yuus 0coGeHHOCTH GapHKO=IMPKYJIAMOHHOTO PEXHUMA
OJIHOT'O M3 €CTCCTBCHHBIX CHHONTHYECKUX PalilOHOB U BBEJA MIKAITy W3
IEBSTH TPaJaluil JUIA XapakTepa 6apHdecKoro mons (MUKIOH, aHTHIH-
KJIOH W T.H.) H MHTCHCHUBHOCTH Gapmdeckux obpasopanuid, JLA. Bu-
TeNbC MPEMIOKII B KAa4eCTBE MHICKCOB IPHHATH CPEIHIOI IITyOHHY
[HKJIOHOB M CPEIHIOK MOIIHOCTh aHTHIUKIOHOB. CyMMapHbIH HHIEKC
JIaeT TpejcTaBiIeHne o6 obmeM Bo3pacTaHWM WM YORIBaHUM MHTCH-
CHBHOCTH Gapmdeckux oOpa3zoBaHuii. Vicmons30BaB 3TOT HHAEKC, Bu-
TENBC BBUIBHJI PSi MHTEPECHBIX OCOOCHHOCTEH B MHOTOJICTHHMX H3Me-
HEHHsIX aTMOchepHO NUPKYILIIHN | KIIMMaTa.

Huoexcor sonanvhoti, mepuduonanvrot u obweti yuprynayuu A.JL
Kaya. AJL. Kar npemmoxuia B KauecTBe HHIEKCAa aTMOCHEPHOH Lup-
KyJLILMY IPUHATH yOeIbHBIA IIOTOK MacChl BO3AyXa B €IMHHIHOM CIIOE
3a eUHUIYY BpeMeHu. [IpH 5TOM OH OTHEIHHO PaccMaTPHBAll WHICKC
30HANBHOH MUPKYIAIUN, MHICKC MEPHUINOHANGHON NMPKYILIIUY U WH-
Iekc obmeit mupkyminuy. C MOMOMIBIO CPaBHHTEIBHO MPOCTHIX MOA-
CYETOB YHCIIa IepecedeHril n3o00ap ¢ HmapayUleliiMM UM MepHINaHaMH
MOXKHO IIONYyYUTh 3HAYCHHS BCEX ITUX MHIACKCOB I GONBIINX M Ma-
JBIX TNoMmangeH, I ypoBHA MOpPS M pa3mudHbIX BRICOT. A.JI. Kam BEI-
ABHI psaf ocOOeHHOCTEeH 30HANBHON M MEpHUIMOHANBHOM COCTABILIIO-
muX aTMochepHOI IHUPKYIIALMY Hal CeBEpHBIM MOTyIIapHeM Ha BEICO-
Tax 1o 19 xm.

Haumbonece oOmMEH3BECTHEIMA U OOMICHPUHSITHIMH SBISIOTCA 14H-
oexcor yupxymsayuu I' 1. Banzenzeiima u A.A. Tupca, oTmm4aronyecs
cBoeit mpocroroii U 3¢ddexTuBHOCTEIO. B 1933 r. I'.{l. Banrenreiim
BBEJl TIOHATHE 3lleMeHTapHOoro cuaonrtideckoro npouecca (ACII). Iox
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3CII nosuMaeTcs Nponece, B TeYEHHE KOTOPOTO COXPAHAECTCs reorpa-
¢uueckoe pacmpereneHue 3HaKa OapU4YeCKOTO NONS M HalpaplIcHHE
OCHOBHBIX NEPEHOCOB BO3LYXd B Hpe/elax aTiIaHTHKO=EBPOIEHCKOTrO
CeKTOopa ceBepHOro noiaymapud. Mcnonszosas nomsatue JCII, Banren-
reiiM o606mun Bce MHOroo6pasue MakpoIpOIecCOB, HaOIIOJaBIUeECs
3a 42 roJa, NePBOHAYaNbHO B 26 TUIOB, a 3aTeM B 3 THIa aTMoc(hepHoi
MUPKyIsAuK: /W — 3ananseiid, £ — BoctouHbll, C — MEpUIMOHATLHEIM.
A.A. Tupc mokasan, uTo OOLIYI0 LMPKYJAIMIO aTMOCdepbl MOXKHO
OpPEeICTaBUTh Kak IPOLECC HETIPEPhIBHOTO IpeoOpa3oBaHus €€ OCHOB-
BBRIX GOPM M YTO Kaxnmas U3 5THX (OPM LUPKYIALMM 3aKOHOMEPHO
cMensercs Apyrumu Gopmamu. Tak, 3amajfHpIi THI UUPKYISIUK B HO-
JaBJsTIomeM OONBIINHCTBE CMEHAETCA BOCTOYHLIM THIIOM, PEIKO Me-
PUIMOHALEEIM. BOCTOUHEBIN THI HEPKYIAOUM Yalle BCETO CMEHSAETCS
MEPHIHOHAIBHEIM, HHOI/IA 3aNIaJHBIM THIIOM, MEPUAHOHAIBHBIN — BOC-
TOYHBIM WM CMEIIaHHBIM, PEAKO 3ala {HbIM.

Jnd xapakTepHCTHKHM IIPOHECCOB aTMOC(epHON NHPKYINHA B
NOCTIEAHUE TOABI BCE Yallle NCIONB3YIoTCS unoexcul Cesepo-Amnanmu-
yeckozo Konebanua (NAO). Ungekcet NAO xapakTepu3yioT WHTEH-
CHBHOCTb 30HAIBHOH IMPKYISILMY B cpeaHuX muporax CeBepHOTO Mmo-
aymapus ot ~ 70° 3.4. 1o 120° B.A. ¥ PacCYMTHIBAIOTCSA KaK HOPMHPO-
BaHHAs Ha CpeJHEE 3HAUCHHE DPa3HOCTh aTMOC(EPHOro IaBICHHUI B
Jluccabore, Ilopryramus u a Cruxucxonmype, Mcnanmus. B psize uc-
cirefoBanuil mokasano, 4yro umsaue NAO 3uMoif pacmpocTpaHsercs
ot ®nopuner 1o I'pennanmun u or Ceepuoit Adpuku yepe3 Espony
Jo cesepa Empazum. [ xapakTepHCTHKH MHTEHCHMBHOCTH 30HAIIBHOM
mupkyisaupyu B CeBepHOM NONymapuu Hax THXHM OKeaHOM pa3pado-
TaHkl unoexcol Cesepo-Tuxooxeanckozo Konebanua (NPO).

-@opmer nupkyanun gl ¥O0xaoro noxymapusa (Ma, Mb — mepu-
IUOHaIbHBIE, Z — 30HAIbHAas) NMOJMYUCHBl Ha TEX K€ HPUHLHUIAX, 9TO U
1 CesepHoro monywaput. IIpu Mepuaronansno# popme Ma B Tpo-
nocdepe GOpMHUPYIOTCA JBa MOLIHLIX I'PEOHSA CO CTOPOHBI ABCTpaIHH
U IOxuo# ATnaTuku. MexXAy HMMH HaXOOATCS ABE JIOKOMHBI Haj
Wuynpuiickrm 1 Tuxum okeagami. [Ipu popme Mb OCHOBHEIME SBIIAIOT-
Csl BHICOTHBIE IpeOHM Hax VIHIMHCKMM OKEaHOM M HaJ BOCTOYHBIMHU
pationamu Tuxoro okeana. Hax IOxuoM ATnaHTHKOH, a Tak Xe Haj
aBCTPAMMCKUM CeKTOpOM, (hopMHpYIOTCS IBe OOIIMpHEIE JOKOHHBI,
KOTOpPHIE ROBONBHO YacTO PACWICHAIOTCS HA JBE YaCTH BTOPHYHBIMHU
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rpe6GHsIMY, Pa3BHBAIOMMMMCS B paliOHE TPHHBHYCKOTO MEpHIMaHa U B
paitione Tacmanusa — Hosas Senmapmusa. J{na ¢opmsl Z xapakTepHo cla-
60e BO3MYIIECHHE 3aliaJHO-BOCTOYHOTO HOTOKA B TOJIIE TPOmOCcQepHl.
JImuHHBIE BONHBI HMMEIOT HE3HAUMTENbHBIE AMIUIUTYABI, BBICOTHBIC
J0XOUHBI ¥ TpeOHU HOCTAaTOYHO OBICTPO CMEIMAIOTCS B BOCTOYHOM Ha-
IPaBIICHUH.

VIHTEeHCHBHOCTh 30HANBHOM LHUPKYIALHM B CPEIHHX IIHPOTaX
IOxmoro nonymapus ot =~ 70° 3.1. 10 120° B.4. XapakTepusylOT uHOEK-
cvt FOoicno-Ilonaprozo Konebanus (SPO). Hroexcor FOxcnozo koneba-
nus (SPI) BBeeHs! g 0003HaYeHNs aHOMAIIHI NPU3EMHOTO JaBIICHHS
BIOJb Tponuyeckoil 30Hb Tuxoro okeana. B6mu3u NEeHTPOB NeHCTBUA
IOKHOTO KoyiebaHus TPOTHBOIIONIOKHOTO 3HaKa HAXOAATCA CTAaHIHH,
pacnonoxenusle Ha o. Tautu (17° r0.m., 150° 3.4.) u B ropone Japsun
(12° ro.1m1., 150° B.11.). Cumraercs, 4TO BPEMEHHOM PAX pasHOCTEH HOP-
MaJIM30BAHHBIX aHOMAJIMH JaBIEHHU Ha 3TUX cTaHmMAX ( mHAEkC SPI)
ABJIIeTCA Haubonee 060CHOBAHHOM XapaKTEPHUCTHKOH BpeMEHHOH H-
HAMUKU I0XKHOTO KOIeOaHu.

2.2. imnamnka raapocdepsl B npegenax MupoBoro okeaHa
2.2.1. Teuenusn

HepasHOMepHOE pacHpenelieHHe COJHEYHOH paiWalUy IO I0-
BEPXHOCTH 3eM/IH SABIACTCA BaXkHeHmiel NPHYHHON MOCTYHNATENLHBIX
TOPU3OHTAIBHBIX JBYKEHUH BOMHBIX MacC B OKE€aHaX M MOPAX, CBI3aH-
HBIX C NIepeMEIEHHEM 3HAYUTENbHEIX 065eMOB BoAsl Ha 6omnbmue pac-
CTOSIHHA. OTH [BMOKEHUA HA3hIBAIOTCSA meyeHusmu. B NPUPOAHBIX yC-
JIOBHSEX HE CYINECTBYET TEUCHHUS KaKOro-mib0 OHOTO TIPOMCXOXICHMA,
a MMEET MECTO KOMIUIEKCHBIH IIOTOK, COYETAIOIIHH OTHOBPEMEHHO
pa3nu4Hble THIBI Te4eHUH. Pasnudue B KOIMYECTBE Tea, MOy4aeMo-
TO B HM3KMX W BBICOKHMX IHUPOTax, CO3[aeT pa3iMuusd B IUIOTHOCTH
MOPCKOH BOJBI, 4YTO NPUBOIUT K HAKIOHY (PU3MYECKO# MOBEPXHOCTH B
OKeaHax M MOpAX M 00pa3sOBaHUIO miomHOCMHbx Tedenui. [lon simsa-
HKeM aTMOCEpHOH IUPKYIANNAY BOSHUKAYOT gemposbie U Opetighosbie
TeyeHud. [lepBpie BRI3BaHBI BPEMEHHBIMHU MM HEMPOMOIKUTEILHBIMHU
BETpaMH, BTOpHIE — YCTAHOBMBIIMMMCS, ACHCTBYIOIIMMY IIHTENLHOE
BpeMs BETpaMu. BeTpoBbie TeueHUs B OTINHUYHME OT Apei(oBIX HE TPU-
BOJMT K HAKIOHY YPOBHA MOpS M IIOSBICHHIO I'PaJMEHTa IaBICHHUS.
Berpossle u apeiidoBble TeUeHHA COYETAIOTCS C INIOTHOCTHBIMHU. Ecnu
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OBl Ha HUX HE OKa3blBAIM BIMIHNE BTOPUYHBIE CHJIEI, KOTOPHIE IIPOsB-
JLIIOTCS UMb TIpH Hanuauy JBmkenns (cuia Kopuomnuca, reHTpodex-
HBIE CHJIBI, TPEHHE BOJ O JHO U Oepera MaTepHKOB, BHYTPEHHEE Tpe-
HHE), a OKEaH IMOKPHIBAT 3EMIIIO CIUIOIIHBIM CIIOEM, TO IO Pacnpenee-
HHIO IUIOTHOCTH ¥ BETPOB MOXKHO OBINO OBI YCTaHOBHTH HAaNPaBICHUE U
ckopocTh TedeHus. OIHAKO yKa3aHHbIE IPUINHBI HACTOJNBKO YCIIOXK-
HAIOT OOLIyIO KapTHHY TEYCHHH, 9YTO COOTBETCTBHE MEKAY INEHCTBYIO-
IIMMH CHJIAMH M TEUYCHUEM MOXKHO ONpPENENUTh TOJIBKO IPY THIATENb-
HOM aHaJIM3e. '

Cunel npurspkenus Jlyasl 1 CoNHIA BBRI3BIBAIOT HPUNUGHBIE TEUE-
HuiA. B oriimume OT TeyeHHMH IUIOTHOCTHEIX M BETPOBBIX IPHIIMBHEIE
TEYEHHA NEPUOJMIECKUE U JIET4e NOJAA0TC npenckasanuio. OxHako
U OHH TOJBEPIalOTCd BO3INCHCTBHIO OTKJIOHSIOIICH CHIBI BpAICHUA
3emiy, CrUI TPEHHUS U 3aBUCAT OT PHU3HKO= reorpapuaecKux yCaoBui.

V3MeHenus B paclpefeneHuu aTMOC(hEpHOro JaBlIeHUs, NPUBO-
JUIIME K HAKIOHY YPOBHA MOpPS B 00IaCTAX MOBBINIEHHOTO JAaBICHUSA U
IIOBHIIIEHHIO €r0 B OONACTAX MOHMIKEHHOTO JABJICHMS, BBISHIBAIOT 6a-
poepaduenmuvie TedeHus. HaxkioH NOBEPXHOCTH MOpS, BBI3BaHHBIN
TMPUTOKOM OEpETOBBIX BOJ, aTMOC()EPHBIMHM OCaJKaMH, HCIIapCHHEM,
IPUTOKOM BOJ U3 Apyroro OacceiiHa WiM OTTOKOM BOJ B ApYIHe pai-
oHsl, hopMUpyeT cmokossle TedeHus. HapylieHne paBHOBECHS 38 CUET
yOBLIN WM OTTOKa BOJBI M3 ofgHOro GacceifHa B Apyroil NMPUBOIUT K
BO3HHUKHOBEHHUIO KOMMUEHCayuoxHblx TedeHHH. Ilocie mpexpameHus
JEUCTBUS BCeX BO30OYXIAIONIMX JBIDKEHHME CHI HaOMIOJAIOTCSA OCTa-
TOYHBIE UHEPYUOHHBIE TCICHU.

OO0mias cxema TedeHUH Ha NOBEPXHOCTH MupOBOro oKeaHa Ipu-
BeJIEHa Ha puc. 2.3.

ITo oberm cTOpOHaM 3KBATOPa CEBEPO-BOCTOYHBIHN maccart obpasy-
et CeBepHOE TaccaTHOE TEeUEHUE, a F0ro-BOCTOYHBIN naccat — HO0xHOE
[accaTHOE TeUCHHE. DTH TEUSHH HallpaBJIECHBI Ha 3amaj. BeTpedas Ha
CBOEM IyTH BOCTOYHBIC Oepera MaTepHUKOB, NACCATHBIE TEYECHUI CO3-
JIAI0T HATOH BOJBI U IIOBOPAYNBAIOT BIPABO B CEBEPHOM IOMYILAPUU U
BIIEBO B F0OXKHOM. B mmporax okono 40° Ha Macchl BOIB! BO3AEHCTBYIOT
npeobiafaomye 3anafHele BETPhL, 00yCIIOBIICHHBIE TOM )K€ IPUYMHOM,
YTO W TACCAThl — AHTHIMKIIOHNIECKOH IUPKYIIIHeH, BEI3SBAHHON TPO-
MHYeCKUMH MaKCUMyMaMH AaBicHUA. B pesynpTate TEUeHHS ITOBOPa-
YHBAIOT Ha BOCTOK U CEBEPO-BOCTOK, @ 3aTE€M, BCTpedas Ha CBOEM IIyTH
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3amajHble Gepera MaTepuKOB, IIOBOPAYMBAIOT HA IOI' B CEBEPHOM IIO-
JTYNIapvy M HA CEBEP B I0XKHOM, 00pa3ys 3aMKHYThIE KONBLA IUPKYILI-
MM MEXTY SKBAaTOpOM ¥ mmpoToii 40 — 45°. Tedenne BHYTpH Kpyro-
BOpPOTa B CEBEPHOM IONYLIAPHH HANPaBICHO IO YacOBOH CTpenke, Te-
YCHHE B IOXKHOM WONYNIAPUA — NPOTUB YacoBOW crpenku. OpmpoBpe-
MEHHO YaCTh BOCTOYHOIO TEUECHUS B CEBEPHOM IOIYIIAPUM IIOBOpAYH-
BAeT Ha ceBeP, 00paszys BETBb IUPKYIAIHY YMEPEHHBIX HIHUPOT.

MexIy naccaTHBIMHM TE€UEHMAMH B DKBATOPHAJILHOW 30HE BO3HH-
KaroT IIPOTUBOTEUEHHSI BOCTOYHOTO HanpaBieHus. [IpuauHoi sTHX Te-
YEeHHH SBIAETCA HEPABHOMEPHOCTE II0JI BETPa B TPOMUIECKOH 30HE.

OTnM4usa OT ONMMCAHHOH CXEMBI TEUEHHH OTMEYAIOTCs TOJIBKO B
TPOIIMYECKOHN 30HE ceBepHOi monoBuHEI MAnuiickoro okeana. 31ech
noxyoctpoBoB MHpocTaH 1 OOHIMPHEIN MaTepuk A3MH CO37al0T Gna-
FOIIPHUATHBIC YCIIOBUA IS Pa3BUTHUA MYCCOHHOHM IUpKyIAnuu. B cumy
3TOr0 TEYEHHSA CEBEPHOH I0NOBHMHBI MHIMIICKOTO OKEaHa HMEIT ce-
30HHBIH X0, CIeXys CE30HHOMY X0y aTMOCQEpHO IUPKY AL,

B yMepennsix mmporax 45 — 65° B ceBepHOM 4acTH ATiaHTHde-
ckoro 1 Tuxoro okeaHoB TedeHUS 00PA3YIOT KONBLO MUPKYIIAINM MPO-
TUB 4acoBOoHM crpenku. ONHAKO BCIEICTBHE HEYCTOHYHMBOCTH aTMO-
cepHOH IUMPKYIAIMU B 3TUX IIMPOTAX TEUCHHUS TAKXKE XapaKTepHsy-
I0TCS MaJloH YCTOHYMBOCTBIO. MCKIIIOYWEHHE COCTABILIIOT TONBKO TE
BETBH, KOTOpBIC IOJJEPHKUBAIOTCA IOCTOSHHBIM YKIOHOM YpOBHSI
OKeaHa OT SKBaTOpa K IIONocaM, HanpuMep Temnbie CeBepo-ATIIaHTH-
yeckoe u CeBepo-TuxookeaHCKOe TeueHHA. DTOT IMOCTOSHHBINA YKIOH
ypoBHs 00YCIOBICH HE TOIABKO HArOHOM BOJ, K 3allaJHBIM Oeperam Ma-
TEPUKOB ITaCCATHBIMUM TEYEHHSIMH, HO U OOIIHUM paclpeIelneHHeM TeM-
MepaTyphl BOAH (@ CIIE0BATENbHO, ¥ INTOTHOCTH).

B BBICOKHX (HOJIIPHBIX) IIMPOTaX O TEUCHHSX HA IOBEPXHOCTH
MO’XHO COCTaBHUTh HpEICTaBIE€HHE HAa OCHOBaHMH Jpeda nbIoB, IO-
kpeBaronx Oacceitn CeBepHoro JIemoBUTOTO OkeaHa B CEBEPHOM IIO-
JAyMAapuy ¥ NIPUMBIKAIONIMX K MaTEpUKy AHTapKTHIBI — B I0KHOM. Tax,
B CeBepHOM JIeOBHTOM OKEaHE MOBEPXHOCTHEIE TEUECHHSA CIECAYIOT OT
OeperoB AsuH 4epe3 IOMOC K BOCTOYHBIM Oeperam I'peHmanmmu. Y
no6epexbst AHTApKTUAB! TEICHIS HMEIOT IPEUMYIIECTBCHHO 3aagHOe
HaIlpaBJICHUE U 00pasyIoT y3KyIO IOJIOCY LIMPKYJIALMHM BIONb Oeperos
AwnTtapKTHapl, HANPaBICHHYO C BOCTOKa Ha 3amaj. B HexoropoMm yna-
JIEHUHU OT OEpETOB T€YEHUS HMEIOT BOCTOYHOE HAIPAaBIICHHE, CIICAYS 32
TOCIIOACTBYOMIMMY 3aIlaTHBIMI BETPAMH YMEPEHHBIX IIHUPOT.
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KpoMme moBEpXHOCTHBIX TE€YCHHH, HAOIIONAIOTCS MOIIHEIE MOAIO-
BEPXHOCTHbIE MpOTHBOTeYeHMA. Tak, B TuxoM okeane nox cnoem FOx-
HOTO IIaCCaTHOTO TEYCHMA CYILECTBYET MOTOK BOCTOYHOIO HaIpaBle-
HHS, Ha3BaHHOro TeyeHneM Kpomsemra. [lox cmoem FOxHoro naccat-
HOTO TEYCHUS ATIAHTHIECKOTO OKeaHa HaONIONAeTCs SKBATOPHAILHOE
nporuBoTedcHUe JIOMOHOCOBA. AHaNOrMYHOE T€YEHHE OOHAPY>KEHO H
B Vlumuiickom okeane. TeaeHue JIOMOHOCOBA MPOCIENKUBAETCS BAOIL
9KBaTOpa OT YCTh AMa3oHKHM N0 'pMHBHMYCKOrO MepHIMaHa Ha IPO-
TsokeHHH 2600 MUIh W mpeAcTaBiIsgeT cOO0H IBYXCIOMHBIH MOTOK TONI-
muHOM oT 25 mo 210 M. BepxHmii cinoit — 310 TpaHCHOPMUPOBaHHBIE
BBICOKOCOJICHBIE BOABI aHTHLHMKIIOHHIECKIX KPyTrOBOPOTOB CEBEPHOH M
IOOKHOH ATIIAHTHKH, HIDKHUH NPEICTaBIeH CyOTPONHYECKUMH TpaHC-
(GbopMHUPOBAaHHBIMK BOAAMH IOXKHOH TpONHYECKOH 30HHEL. TedyeHue
Kpomeemnia B TuxoM okeaHE IEpecEeKaeT €ro ¢ 3amaia Ha BOCTOK OT
132° 8. 1. mo 92° 3. x. Ono umeer mmpuHy 10 240 MIIL B clioe oT 45 10
200 M u 6oiree u mocTUraeT ckopoctH Goitee 60 cm/c.

30HBI CXOIMMOCTU TEUCHUI HA3BIBAIOTCH KOHBEP2EHYUAMU, A pac-
XOIUMOCTH — Ougepzenyuamu. B 30HaX KOHBEPTEHIUH IPOUCXOTUT
OITyCKaHHE MOBEPXHOCTHHIX BOJ, & B 30HAX IUBEPTEHINH — IIOHEM BOJ
¢ TUIyOHH.

Tedenus oka3pIBalOT OOJBIIOE BIMIHAE HA KIHMAT 3eMid. Tak, B
TPOIMYECKUX 00NacTAX HAa 3alaJHBIX Oeperax OKeaHOB HaONIOHAKOTC
3HAYUTENbHBIE 0OJIAYHOCTh, OCA/IKH, BIAXKHOCTh, 3 Y BOCTOYHEIX Oepe-
TOB, TAE BETPHI AYIOT C MAaTEPHUKOB, — OTHOCHTEIIBHO CYXOW KIIMMAT.
TedeHus CYIECTBEHHO BIHMAIOT HA PACTIPENENIEHHIE NABICHNS U IIUPKY-
o atMocdepsl. Hax ocsiMu Takux TeIwisIx TedeHwuit, kax Ionbgcr-
puyM, Cesepo-Atnantuueckoe, Kypocuo, Cepepo-Tuxookeanckoe,
JABIDKYTCS CEPUH LUKIOHOB, KOTOPHIC OIIPEICIIAIOT HOrONHEIE YCIIOBHA
npuOpeXXHBIX paiioHOB MaTepukoB. Temmoe Ceepo-ATianTmueckoe
TeYCHHE OJIaronpHUATCTBYET YCUIICHHIO WICIAHJCKOTO MHHHMyMa HaB-
JICHHA, & CIIEI0BATEINBHO, M HHTCHCHBHOM IMUKIOHHIECKON eSTeNbHO-
ctu B CesepHoit ATnanrnke, B CesepHoM u BantuiickoM Mopsx. AHa-
noruuHo BiausHue Kypocno Ha o6lacTs alleyTcKoro MHHHMyMa JaBlie-
HHUA B CEBEPO-BOCTOYHOM paiione Tuxoro okeana.

2.2.2. Boonwvie maccul

HpOLICCCLI prnHOMaCIHTaGHOI‘O TCIIO- U BJIarori€peHoca 4cpes
MOBCPXHOCTE OK€aHa, T'OpHU3OHTANIbHasA W BCPTHKAJIBHAA ITUPKYJLINUAA
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BOJI, IPOLIECCHl OCEHHE-3UMHEH KOHBEKIIMH B BBICOKHX IMPOTAX U Cpe-
IM3eMHOMOPCKHX OacceiiHax NpUBOMIT K (OPMUPOBAHUIO BOIHBIX
Macc Mupoeoro okeana. Ilox 600Hoti Maccoii IPUHATO NOHUMATE He-
KOTODPBI CpaBHHTEIBHO GOnbIIoi o6beM BOABI, (opMupyromMiics B
OIIpeZieNIeHHOM paifoHe okeaHa, oONIajarolMid B TEYCHUE ITTHTEILHOTO
BpEMCHH HOYTH IIOCTOSIHHBIM U HETIpEpBIBHBIM pacHpeacieHueM (u3u-
9EeCKHX, XUMHIECKHX M OHOIOTHYECKUX XapaKTEPUCTHK M PacIpoCTpa-
HAIOIIMHCA Kak eauHoe nenoe. Ha rpanumnax Mexxay BOJHBIME MaccaMu
bopMUPYIOTCS poHmanvHble 30HbI, B KOTOPHIX 00OCTPAIOTCSA Tpagu-
€HTHl XapaKTEpHCTHK HpH HEpexojie M3 OXHOH Maccel B Ipyryio. B
cirydae 0COOEHHO PEe3KHX IpaJHeHTOB IpaHMIA MEXIY BOXHBIMU Mac-
caMH MOXKET MMETh BUJI IIOBEPXHOCTH pasziena, Wi QpoHmansHol no-
eepxnocmu. OOBIYHO NI BBIICICHHUS BOIHBIX MacC HCHONB3YIOTCH
JAaHHBIC 0 TEMIIEPaType U COJICHOCTH BOJBI, XOTS 9THX JaHHBIX HE BCe-
r1a JOCTATOYHO I HX HaJeKHOM MAeHTHHKaIMK.

CymiecTByeT HECKOIBKO Kiaccuukammii BogHsix Mace. Hanbomnee
H3BECTHBIMH ABIAIOTCA Kiaccudukanum Jedanra, Ceepapyna, Crena-
HoBa, MamaeBa u ap. Kinaccupukanun oTangaroTcs MexIy co0oi me-
TOOIOTMYCCKVMHI OCHOBAMH BBIACIECHUSI BOIHBIX MacC M IOIYyJYECHHEI-
MH pesynbraramu. B.H. CrenaHoB Ui BBIACHCHHA BOIHBIX MacC HC-
IIONB30BAJ TCPMOXAIMHHBIE SKCTPEMYMBl BEPTHKAIBHOTO paclpenere-
A BoZ. [Ipm 5TOM OH paccMaTpHBaji MX OTAENBHO IO CTPYKTYPHBIM
sonam. Haubonpiuee gucio BOAHBIX MacC OBLIO BBIIEIEHO B IOBEPX-
HOCTHOM CTPYKTYpHOH 30HE (9KBaTOpHAlbHO-TPONHYECKas, OeHramb-
CKasl, TPOIMYECKas, BOCTOYHO-TPOIMYECKAas, CPEIHHHOTPOIHMJIECKas,
apaBuiicKas, cyOTponHdecKkas, CeBepOaTIaHTHUECKas, FOXKHAas MHIOTH-
XOOKeaHCKas, cyOHoisipHas, cybapkTuyeckas, moispHas). Ilo mepe
yIaNcHUA OT IIOBEPXHOCTH OKEAaHA YHMCIIO BOJHBIX MAacC YMEHBIIAECTCS.
Tak, B IpOMEXXYTOUHOH CTPYKTYPHOH 30HE HX 9HCIO COKpAIIAeTcs X0
mecty. [Ipu 5TOM BCe BOOHBIE MAcChl, 32 HCKIIOYEHUEM IPUCPENU3EM-
HOMOPCKO, SBILIIOTCA NPOIOJDKCHHEM COOTBETCTBYIOIIHMX IOBEPXHO-
cTHBIX Macc. CTONBKO K€ BOIHBIX Macc BBIAEIIETCA B ITyOMHHOH M
IPUAOHHOM 30HaX.

B 1935 r. BrocT cocTaBWI cXeMy pacHpOCTPaHEHUs BOAHBIX Mace
Ha MEpUIMOHAIIEHOM paspese depe3 ATnaHTudeckuil oxeaH orT HMcnan-
VK 10 AHTapKTHIB! ¥ BBLAEIMI TPOHOCGEpHBIE (MOBEPXHOCTHHIE M
OPOMEXXYTOYHBIE) U CTpaTocdepHsle (ITyOuHHbIE ¥ NPUIOHHBIE) BOJ-
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Hble Maccel. K TpomocgepHeM BrocT oTHeC LEHTpanbHYIO BOTHYIO
Maccy, KOTopasi COCTOUT M3 TelnoH coneHoi Boasl U B CesepHOH AT-
nmanTHKe Haxomurcs B CapraccoBoM mope. Hipke 3Toi BOAHOM MaccCel
OTMEYAETCs NPOCIOiiKa CPEIU3eMHOMOPCKIX BO.

B crpatocdepe BrocT BrImemI YeThpe OCHOBHBIE BOIHBIE MACCHI.
Bo- mepBrix, 3T0 ceBepoaTaHTHYecKas ITyOMHHas BOJHas Macca, KO-
Topas obpasyercsa B HopBexkckoM 1 I"peHIaHICKOM MOPSX B pe3yibTa-
Te OCeHHe-3UMHeH KOoHBEKIMH. OIyCKasCh, OHA 3aHHMMAaeT IpPaKTHde-
CKHM BCE INIyOMHHBIC CIIOM M MEJUICHHO IBHKETCsA Ha Ior K IOxxHoMy
moirocy. BOmusu AHTapKTHIB! OHA HOAHUMAETCS K HOBEpXHOCTH. Bech
OyTh OT ApKTHKM 10 AHTapkrunbl 3asuMaeT okoino 700 ner. Bo-
BTOPBIX, 5TO aHTApKTHYECKas [IPOMEKYTOYHAS BOJHAS MaccC, KOTOpas
¢dopmupyetcs okono 50° r0.0I. HpH CMeEIIEHMH NEHTPalIbHOH BOTHOM
MacCHl ¥ PaclpecHEHHbIX aHTAapKTHYECKHUX MOBEPXHOCTHHIX Box. Ilpu
CMeOIeHHH HOBasd BOAHAS Macca OIyCKaeTCs M HadWMHaeT pacIpocTpa-
HATBCA Ha CEeBep, Iepecekas SKBarop. B-TpeThbuX, 9TO aHTapKTHYECKas
HUPKYMIIOJIPHAS BOXHAS Macca, KOTOpas HBIDKETCS BOKPYT AHTapK-
THOBl B BHAE AHTapKTHYECKOTO NUPKYMIIOIIPHOTO T€4eHH U Onaro-
Japs KOTOPOH BCE OKEaHBl OKAa3bIBAIOTCS CBA3AHHBIMU MEXIy COOOH.
Haxosen, 3T0 aHTapKTH4YeCcKas JOHHAas BoIa, KoTopas oOpasyercs B
mens(GoBol 30He MOpsA VYdHeiia B Pe3ybTaTe MOCICIOBATEIEHOIO
CMEIICHHUS Pa3NUIHBIX BOOHBIX MACC.

B nancHednieM meneHue OKeaHa Ha TpomocepHBIE W CTPaTo-
chepHble BogHEIE Macchl OpIn0 nojuepxano O.M1. MamaesemM. Pesynb-
TaTHl €r0 HMCCIEIOBaHMN Ha OCHOBE Kilaccmueckoro T,S-aHammsa mpm-
BedeHsI B Ta0m. 2.1.

W3 taGmuubl BUAHO, 9TO AaXKe WICHTHYHBIE BOMHBIE MAacChl IIPH
nepexoje U3 OAHOrO OKeaHa B OPYToH MOTYT 3aMETHO M3MEHATh CBOH
xapakrepuctuky. HanpuMep, aHTapkTHYECKas MPOMEKYTOYHAS BOJa B
ATIaHTHYECKOM OKeaHe MMeeT TeMmeparypy 2,2 °C, a B UnauiickoM u
TuxoMm okeaHax cooTBeTCTBEHHO 5,2 u 5,0 °C. KpoMe Toro B kakaom
OKeaHe eCTh BOJHBIE MAcCHI, HE BCTpPEYaromMecs B IPYIHX OKeaHax
(cpemuseMHOMOpCKas B ATIAHTHYIECKOM OKeaHe, TUMOpCKas B MHpwii-
CKOM OKeaHe M Jp.).
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Tabruya 2.1

OcnoBuble BOJAHbIE MACCHI MHPOBOI‘O OK€aHa M UX TepMOXaJIMHHbIE

nugexcel (no O.1. Mamaeny)

Boanas mMacca " vOKef H "
ATtnagTHyeckuit Muapuiickuit Tuxuit
Tponoctepnas | Cybrponnueckas |Benranbckas CyOtponuueckast 3anaj-
(noeepxuoct- | CeBepHOit AT- (25 °C; 33,8%o) HOHM YacTH CeBepHOH IT0-
Hasi) nantuky (20 °C; |OxBatopuanbHas JToBHHEI THXOr0 OKeaHa
36,5%o0) (25 °C; 35,3%) (20 °C; 34,8%o0)
Cy6rpornuyeckas |Mops Tumop Cy6Tpommnyeckas BOCTOY-
IOxuoM Atman- |{(20 °C; 34,5%0) HO¥ 9acTH ceBepHOH mo-
tuku (18 °C; Cy6rponnyeckas noBuHEl THXOTO OKeaHa
35,9%0) 10)KHO# yacTH okeana ((20° C; 35,2%.)
(16 °C; 35,6%0) OxBaTopHaibHas ¥ Cy0-
Tpomnu4ecKas FKHO# 1o~
noBHHEI THXOTO OKeaHa
(25 °C; 36,2%0 u 20 °C;
35,7%o)
Tponocdepnas | Cybapxrnueckas |Kpacnomopckas Cy6apkruyeckas
(mpomexytod- ((2°C; 34,9%0) (23 °C; 40,0%0) (5 °C; 33,8%o)
Has) Cpenuzemaomop- | Mopsa Tumop Cy6apkTuueckas BOCTOU-
ckas (11,9 °C; (13 °C; 34,6%0) HOMH YacTH I0XHO# mono-
36,5%o) AHTapKTHYECKaA BHHBI THXOTO OKeaHa
Amnrapkrideckas (5,2 °C; 34,3%o) (11,5 °C; 33,9%o0)
(2,2 °C; 33,8%o) AHTapKTHYECKaS
(5 °C; 34,1%0)
CrpatoctepHas | I'imyOunnas u I'my6unnas v mpu-  |I'my6uHHAs M NpUAOHHAA
(rmy6unnas n |mpugoHHas Ce- |mommas antapktide- (1,3 °C; 34,7%o)
NPUIOHHAs) |BepHOH ATmaH- |ckas

THKH
(2,5 °C; 34,9°%o0)
Imy6unnast FOx-
HOMH ATIaHTHKH
(4 °C; 35,0%0)
IIpnponnas au-
TapKTHYECKasd
(-0,4 °C;
34,66%0)

(0,6 °C; 34,7%0)

prweuanue. Boausle MaccChbl, HE HMCIOIIUC CTaOHIBEHOTO TEPMOXANHHHOIO HHIACKCA,

B TaOJIHIE HE YKA3aHBL
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ITockonbky 00pa3oBaHue GONBIIMHCTBA BOXHBIX MAacc OCYIIECTB-
JI€TCS P HENOCPEICTBEHHOM KOHTaKTe ¢ aTMocgepol, To Haubonee
XapakTepHBIE CBOMCTBA BOIHBIE MACCHl MPHOOPETAIOT NMpPEXAE BCETO B
paiioHe ux (HOpPMHPOBaHHA Ha MOBEPXHOCTH OKEaHa. 3aTeM HpH TOpH-
30HTAIbHBIX M BEPTUKAIBHEIX IBIDKEHHIX IIPOMCXOAMT MX TpaHCcdop-
Maus. EcTecTBEHHO, 9TO GONBUIMHCTBO HPOMEXKYTOUHBIX, IIyOMHHBIX
U NPHIOHHBIX BOAHBEIX Macc opMupyercd U3 MOBEPXHOCTHHIX. [Ipu
3TOM OIlyCKaHHME HMOBEPXHOCTHBIX BOJ HMPOMCXOIMT INMaBHBEIM 00pazoM
3a CYeT TeX BEPTUKAIBLHBIX NEpPEMENIeHMH, KOTOPHIE BBI3BIBAIOTCS HX
TrOpH30HTaNbHEIM oOpamieHneM. OcoOeHHO OIarompHATHEIE YCIOBHS
Iy 00pa3sOBaHHA BOMHEIX MacC HaOOAAIOTCA B BHICOKHX LIHPOTaX,
IZle Pa3BUTHIO MHTEHCHUBHBIX HUCXOIANIMX ABMXKEHHMH MO mepudepuu
IMKIIOHMYECKUX CHCTEM CIIOCOOCTBYET BHICOKAs IUIOTHOCTH BOJI M He-
6onbIINe BEPTUKAIBHBIE TPaTHEHTHI.

Pacnpenenenne BomHbIX Macc MHpPOBOTO OKeaHa JOCTATOYHO YeT-
KO OTpakaeT BEPTHKAIBHYIO M TOPU3OHTAIBHYIO 30HAIBHOCTH (pHC.
2.4-2.6). Ilpn sTOM B OTINMYME OT BEPTHKANBHOM IOSCHOCTH CYIIH,
IPOSBILIIONICHCA TONBKO B TOPHEIX paiioHAaX, BepTHKAJbHAS 30HAIb-
HOCTh OKEaHa BBHIpPa)XXC€HA NMPAaKTHYECKU BCIOAY M, CIEAOBATEIRHO, HO-
CHUT T100aNbHEIN XapaKTep.
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2.2.3. lIpunugw:

JIBrKenHs BOJAHBIX Macc B MHPOBOM OKeaHe, BEI3BaHHEIC HPHITH-
BooOpasyronpmMu cunaMi JIyael ¥ CoiHLIa, Ha3BIBAXOT NPUIUGHbIMU
AeReHUsMY WM npunugamy. IIpHINBHEIE SBIEHUS HPEACTABILIIOT CO-
60i1 BomHOBOEe mBmKeHHe. Ilon nmeilcTBHEM ITEpHOAMYECKOI IMPHIMBO-
obpasyromieil CHIBI B OKeaHe BO3HHMKACT CIOXKHAs BOJHA, UMEIOILAs
MEPHOJI, COOTBETCTBYIOIIMH MEPHOAY CHIIBI, HO OTIHYHYIO OT HEe aM-
mwiuTyRy 4 (azy. HacTHIsl BOAsl B MPHIMBHOM BOJHE IBIXKYTCA IO
opburam, mMeronM GopMy IIIHICA, C OChIO, 04EHb CHIBHO BLITSHY-
' TOH 1O TOPH3OHTANH. JIBI)KEHHE YacTHI] IO MX opburam Habmonarens
BOCIPMHHMAET KaK IEpHUOAMYECKHE KoneOaHusd YpPOBHS M TEUCHMH.
ITpunuBHEIE TEYEHH MOXKHO PacCMaTPHUBATh KaK NPOEKIMH JaCTHL] IO
MX OpOHTAM HA TOPU3OHTATLHYIO IUIOCKOCTh, a KONEGAaHUSA YpOBHA —
KaK TIPOEKIMH HAa BEPTHKANBHYIO OChb. [IpoeKIHMH Ha TOPH3OHTAIEHYIO
NIOCKOCTh XapaKTepH3YIOTCs JAByMs BEIWYHMHAMH. HAIIPAaBICHHEM M
CKOPOCTBIO, a IPOCKUUH Ha BEPTHUKAIBLHYIO OCh TOIBKO OXHOH — BBICO-
TOH ypOBHA.

PaccMOTpUM CHIJIBI TPaBUTAIMOHHON MPUPOILI, NSHCTBYIONIHE HA
MOBEPXHOCTH 3eMJIH Ha KXY TOYKY SOUHHIHOH Macchl. OTo — chia
npuTsokesns 3emnu F) m uenTpoSexHas cuna F, . Cunel Fy u F, s
KaXIO0H TOUKH 3eMIM NPaKTHU+eCKH OCTOAHHEI 110 BENHYMHE, BpEMCHL
U HampaBlICHHIO ¥ HUKAKOTO BIMAHKA Ha BOSHHKHOBECHUE NPUIIMBOB HE
OKa3pIBalOT. FIX paBHOOEHCTBYIOIIEH SBIAETCA CHIAa TSDKECTH. TpeThe
cunoit Fs, neficTByIomed B KaKIAOH TOUYKE 3€MHON ITOBEPXHOCTH, SIBJIS-
eTcs cuiia IpHTshkeHus JIyHOH eqMHUIEI MacChl. JTa CHila HalpaBlIcHa
k JIyHe 1o npsMoi, coeIUBSIONIEH JaHHYIO TOUKY ¢ IeHTpoM JIyHEL B
KaXIoH Touke 3eMild HalpaBlIeHHE U 3HAYEHHUE 3TOI CHIIBI Pa3NHYHEI.
He nocrosnna sta cuna u Bo BpemeHH. Jlin mabmiomarens Ha 3eMHOM
TIOBEPXHOCTH M3MEHEHHSI BO BPEMCHH CHIB! HpHUTXeHHA JIyHO# emu-
HHULBI Macchl OyAyT BHI3BAHBI BpallleHHEM caMOH 3eMIM, JBHKCHHEM
JIyHsr Boxpyr 3emind, a Taloke HOCTOSHHEIM M3MEHEHHEM DPAaCCTOSHMS
MexIy HeHTpamu 3eMnu U JIyHel. OTa pasHas B pa3iIMUHLIX TOYKAX
MOBEPXHOCTH 3€MIH M HENPEpPHIBHO M3MEHIIOMAACS B KOKIO0H M3 HHX
CHJIa ¥ SBILICTCSA NEPBOH U3 IBYX CHI, GOPMHPYIOMMX Ha 3eMiie IpH-
nmiBooOpasyrouryro cmry JIyHsl (puc. 2.7).
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1 — cuna TAroTeHHS, 2 — HEeHTPOGEKHAA CUIIa, 3 — paBHONEHCTBYIOMAs

Puc. 2.7 — TlpnmBooGpa3yromue cuibl JIyHEI

Jiis Toro, 4T00KEI YCTaHOBHTH BTOPYIO M3 CHII, CIIATAOIIMX B COBO-
KyHOHOCTH IIPHIMBOOOpa3yIolyo CHIy JIyHBI, HEOOXOQUMO PaccMoOT-
peTh aBroxenue cucreMbl 3emisi — Jlyna. OGBIYHO MBI TOBOPHM, YTO
JIyna Bpamaetca Bokpyr 3emisii. Ho B IeHCTBUTENBHOCTH 3TH JBa Tela
BpalllaloTCs BOKPYT ofImiero IneHTpa TsokecTH. Tak Kak Macca 3eMiM B
81,5 pa3a npeBocxonuT Maccy JIyHEI, a cpeHee pacCTOsHME MEXITY UX
neHTpamMu paBHO 60,3 p (rme p = 6372 kM — cpemHumii pamyc 3emin),
TO IIEHTp TAXKECTH cucTeMsl 3emns — JIyHa Haxomurcs Onvoke K LEHTpY
3emun, Ha paccrosuauu 0,73 p. Ecnu ost mpocTotsl 0T6pocuTs Bpariie-
HHe 3emimH M JIyHBEI BOKPYT CBOMX OCEH M pacCMaTpHBAaTh TOJLKO Iie-
PEMELIEHHE 3THX Tel BOKPYTr OOIIETO IEHTpa TSDKECTH, TO TAaKOe JBH-
JKEHHE Ha3BIBAIOT «obpameHneM 6e3 BpaleHHD,

JBwxenne cucreMbl 3emid — JIyHa BOokpyT o0IIero meHTpa TsKe-
CTH TPUBOIMT K MEPEMENIEHHIO BCEX 3EMHBIX PaIMyCOB MAPALICILHO
apyr apyry. Ilpym TakoM IBYOKGHMM KaXXAas TOYKA HA ITOBEPXHOCTH
3eMIIH OIMCBHIBAET CBOIO OKPY>KHOCTB, HO PAIHMYCHI 3THX OKPYKHOCTEH
PaBHBI MexJy co00#f M paBHBI paguycCy OKPY>KHOCTH, OIHCBHIBAEMOM
neHTpoM 3emiu. O4eBHIHO, ¥TO TaKoe OOpalleHHe BOKPYT OOIIEro
LEHTPa TAKECTH JOIDKHO BBI3EIBATH HA 3eMIIe IIEHTPOOCKHYI0 cruty Fy,
KOTOpas OJMHAKOBa B M0O0H Toyke 3eMIIH, B TOM YHCIIE U B €€ IIEHTpE.
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TIpu sToM oueBMmHO, YTO HEHTPOOEXHAA CHNA JOJDKHA OBITH Halpas-
neHa oT JIyHBl UM JEHCTBOBaTh BO BCeX TOUYKaX 3eMIM NapajulelIbHO
IpsMOH, coeuusAromei 1enTps! 3eMnu u JIyHEL. DTa cuna He OCTaeTcs
HOCTOSIHHOM BO BPEMEHH, H3MCEH:A KaK CBOE 3HAUEHHE, TAK H HANpPaB-
neane. OgHako B PUKCHPOBaHHBI MOMEHT BPEMEHH OHA BO BCEX TOY-
Kax 3eMIId OTUHAKOBa.

ITpunuBoo6pasyromas cuna JIyHs! B KaxI0# ToYKe 3eMIIM BO3HH-
KaeT KaK PaBHOJCHCTBYIOILAS CHNbI €€ MpUTHKeHus K JIyHe u menrpo-
GexHOM cubl, BO3HUKaromeH npu obpamenun cuctems! 3emist — JIyHa
BOKpYT' HX OOIIero IeHTpa TsaxkecTH. JlaHHas cuna B pasHBIX TOYKax
obpamenHo# k JIyHe cTopoHe mMOBepxXHOCTH 3eMnH HampaBieHa K Jly-
He, IOCKONBKY 3[eCh cuna nputrspkenus K Jlyne Gompme obpatHo# eft
[0 HAIpPaBIEHHUIO LIEHTpOOEKHON cHIEL. B TO >xe Bpems Ha oOpaTHOI
CTOPOHE TOBEPXHOCTH 3eMIH ICHTPOOEKHAas CHJIA IPEBBINIAET CHIY
TATOTeHU: K JIyHE M paBHOJCHCTBYIOMIAs 3THX CHJI HampasieHa ot JIy-
ubl. [IpmmBoobpasyromas cuina ConHua obpa3yercs N0 aHATOTHIHON
cxeMe. BMecTo npummBooOpa3yIOmUX CHI B TEOPHH HPHUIHBOB TOJb-
3yI0TCS MX mOoTeHnuanoM. Kak M3BeCTHO, MOTEHIUATIOM CHIIBI Ha3bIBa-
eTcs Takas (YHKIUA, M3MEHEHHSI KOTOPOH B 3aJlaHHOM HAIPaBIICHHH,
T.€. €€ YaCTHBIE IPOU3BOJHEIC, PaBHBI IIPOCKIMAM CHIIEI Ha COOTBETCT-
BYIOIIVIE HAIIPABICHUS.

Bnepsrie TeopeTnueckoe OOBACHEHME SBIECHHSA NPWIMBOB OBIIO
HaHo HbroTOHOM, KOTOpPEIH, HCHONB30BaB CBOM 3aKOH BCEMHPHOTO TH-
TOTEHMs M TPH 3aKOHA MEXaHWKH, NPUIOKWI HX K HCCICIOBAHMIO
IOBIDKEHMA TpEX Ted B npocTpaHcTBe. OH Hamien BBHIPAXKEHHE IS CHIT
HPUTSDKEHHA, IIEHTPOOEXHBIX 0T obpamenus cucreM 3emust — Jlyna,
3emit — ConHile 1 gan Gu3mIecKoe TOIKOBAHHE CHITE, BO30Y X IaroLei
MPHIIMBHBIC IBIKECHI Ha 3eMIte.

JlanpHeiimee pasBUTHE TeOpWs NPWIHBOB HONydwna B paboTax
Jlannaca, Tomcona (KensBuna), Opu u ap. Jlannac He TOIBKO pa3pabo-
Tall TEOPHIO, KOTOopas OOBACHMIA CIOXKHYIO HPHPOXY NPHIMBOB KaK
JIUHHBIX BBIHY>KICHHBIX U CBOOOMHBIX BOJIH, paCPOCTPaHSIOMIUXCA B
MmupoBoM OkeaHe HOA ACHCTBHEM NPHIMBOOOPA3yOLIMX CHJI, HO H
BIEPBHIC 3aNHUCall YpaBHEHMs [ABIDKCHHMA NPWIMBHEIX BONH Ha Bpa-
maromenica 3emite. Jlannac y4en, 9T0 HpHIHBOOOPa3yIOIHE CHIBI Iie-
PHOIWYECKH MEHIIOTCA B COOTBETCTBHH C ACTPOHOMMYECKMMH YCJIO-
BHSAMH, M BBI3BaHHBIC MMM KONeOaHMI MMEIOT MEPHOINYCCKHN Xapak-
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Tep. OH HCTOMB30BAN HPHHITMIIEI THAPOMEXAHHKH, CHOPMYIIHPORAB HX
OPUMEHMTENBHO K IPHIMBAM CICAYIOILMM 00pa3oM: a) MepHOX Kole-
GaHus ypOBHI MOpPS PaBEH IEPHOTY BHELIHEH ASHCTBYIOMIEH CHIIbI, )
IPH OJHOBPEMEHHOM NEHUCTBHH HECKOJIBKHX CHJ Ka)KHOE BBI3BAHHOE
MU KonebaHue MOXHO PacCMaTPHBATh OT/ENBHO, a 00Ul pe3ysbTaT
Kak CyMMY cOCTaBiLmomMXx KonebGanmii. IIpeoGpazoBaB BhIpaxkeHHE
MOTEHIHANa [IPUITMBOOOPA3YIOMKX CHII IIyTEM Pa3lIOXEHHUA B P Iie-
PHOIMYECKUX WICHOB KOCHHYCA 36HUTHOTO PAcCTOSHHUS CBeTHa, Jlam-
Jac HOJNY4HII YPABHEHHE, KOTOPOE COJCPIKANIO WICHBI, XapaKTepU3YIo-
mue KoneGaHus XOmroro mepuozna (MOIyMeCSYHBIE M IOJIYTONOBBIE),
CYTOYHOIO M MOXyCyTo4Horo. [ pacyera BBICOTHI YPOBHS B peailb-
HBIX ychoBuix Jlamnac BBen ko3(QHIMEHTH IpPONOPIHOBAIBHOCTH
MEXIy aMIUIMTYAaMH CHI M BBI3BaHHBIMH MMH KoleOaHHSIMH M IIOKa-
3a1 cMelleHus (a3 3TUX KonebaHui OTHOCUTENBHO (ha3 CHIIBL

Opu paccMOTpen ABHKECHUE IPUIMBHBIX BOJH B KaHaJlax, pa3iud-
HO OPHEHTHPOBAHHBIX II0 MOBEpXxHOCTH 3emiu. Vcmons3oBaB ypaBHe-
Hua jeikenus Jlamnaca, oH pa3paboTan KaHAJOBYIO TEOPHMIO IIPHIIH-
BOB, 0OCTOATENBHO MCCIEAOBAB PACIpPOCTPAaHEHHE IPHUIMBOB B Y3KHX
JUIMHHBIX KaHalaX, OPMEHTHPOBAHHBIX IO 3KBATOPY, HApajlieliiM H
BJIOJIb MEPUIMAHOB. B cOOTBETCTBUM C TeopHued JpH B KaHajlax, OpH-
€HTUPOBAHHBIX IO IApaLIEILIM, BO3HHKAIOT IIOCTYHATEIbHEIE BOJHEI, a
B y3KHX MEPHAMOHAIBHBIX KaHajlaXx — CTOSYHE. JPpH HUCCIEHOBaT POIb
TPEHHU O AHO IPH PaclpOCTPaHEHHH BOJH B MPHUOPEXXHOH 30HE, 3aIH-
BaX, 3CTYyapHAIX H YCTBIX PeK.

TomricoH omy6aMKOBal TEOPHIO TapMOHMYECKOTO aHAIN3a IPHIIH-
BOB, KOTOpas Jala METOJ NPEIBBLIYUCICHU BHICOT YPOBHA Ha JIFOOOM
CPOK. '

AJ. JlyBaHMH COCTaBII KapTy XapakTepa M HauOOJBIIMX BEJH-
YHH IPHIMBOB Ha OCHOBE MAaTEpHaloB HaONIOACHUI HaX YPOBHEM.
AHanyu3 KapThl MOKa3bIBAET, YTO MPeolIIafaonye IPHUIKBLL B OKEaHE —
noxycyrodssie. OHM HaOIIORAIOTCS MOYTH Be3/ie Y TTOOepexuii ATnaH-
tr4aeckoro, Muaauiickoro u Cesepsoro Jlemosuroro okeanos. IIpunuser
CMEINaHHOTO XapaKTepa THIHYHBI Uil Tuxoro okeana. TaMm ke oTMe-
gaeTcs M OONBIIMHCTBO MECT C CyTOYHBIMM HPMIHMBAMH. Beauduubl
IpUIMBOB OTIMYAIOTC OompmmM pasHooOpasueM. B Mopsx, cBszaH-
HBIX C OKeaHaMM y3kuMH npommsaMu (CpenuzeMroe, SnoHcKoe U fp.),

36



BEJIMYUHEI IPHIMBOB OOBIYHO HE MPEBHIAT 50 CM MU HPaKTHICCKH
orcyteTByIOT (UepHoe Mope, Goiibmias yacTh banTuiickoro Mops).

IIpumMenseMrie B HACTOAIIEE BpeMs METOJBI pacdyeTa pacupemele-
HUS BENMYMH ¥ ()a30BHIX YTIIOB COCTABIAIOMIUX BOJH NPUITHBOB OCHO-
BaHbI THU00 Ha YHCICHHOM PENICHUH YpaBHEHUS HEPa3pBIBHOCTH C HC-
IIOJIb30BaHUEM JAaHHBIX HabOmrofeHMi HaJl YpOBHEM BHOIL OeperoBoi
YepTH ¥ HAJ MPWIMBHBIMU TEYCHWAMH B OTKPHITOI wactu mopa ([e-
taHT), OO Ha YHCICHHOM PELICHHH YPaBHEHHH IBYIKECHHS TAKXKE C
HCTONB30BaHUEM IaHHBIX HaONIOJECHUH HAJX YPOBHEM BJIOIL T'DAHMIY
GacceliHOB M HaJl YpOBHEM WIH NPUIMBHBIMU TCYEHMAMH Ha KaKOM-
mi60 paspese gepes Mope (I'anzen, [omykapos).
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1 — BpeMA HACTYTUICHNA TOAHOMK BOXB! NONYCYTOUHOMN BOMHBE M, OTHOCHTENBHO Ky IbMUHALMH
Jlyus! Ha Mepunuane I'pHHBUYA (KOTHAANBHBIC THHIY), 2 — aMIUTATYbL BOIHEI M,, M

Puc. 2.8 - KotnpansHas KapTa MOMyCyTOYHON BOJIHBI M,
g ATinaaTHIeckoro okeaHa (mo anseny)
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Ha puc. 2.8 npuBenena koTuaansHas KapTa BONHE M, minst ATnas-
THYECKOT0 OKeaHa, paccunTanHasi ['anzeHoM. OHa OTYETINBO MOKA3EI-
BAaeT, YTO IPUIVBHAs BONHA B ATIAHTHYECKOM OKE€aHE IBIIKETCS CO
CTOpOHBI AHTapKTHKH. B ceBepHo# yacTu okeana, Bocrounee Hrioda-
YHIUICHIA, BO3HUKAET aM(bUIpOMUs, KOTOPYIO IPWIMBHAS BOJNHA 00e-
raer NPOTHB YacoBO# crpenku. HanoMuuM, 4To am@uopomuerl Ha3bI-
BA€TCsA HENOIBIDKHAA TOYKA, BOKPYT' KOTOPOH IPOMCXOIUT BpalleHHE
DpuIuBHOM BomHbl. B Hell konmeGaHMsA YpOBHSA OTCYTCTBYIOT. BOkpyr
ke Hee oberaronias NPUIMBHASA BONHA BEI3BIBAET B Pa3NMYHBIX TOYKAX
HNEPHOIMYECKHI IIOXHEM U NAICHUE YPOBHS.

Ha xotumaneHO# kapre BonHEI M, Mg Bcero Muposoro okeasa,
paccunrtanHoii I'. Jurpuxom no merony Hedanra, ormedaercs aMmdu-
IPOMUSL M B IO’KHOH YacTH ATIAHTHYECKOTO OKeaHa, ABe aMpunpoMun
B MunuiickoM ¥ Tpu B THXOM OKeaHax.

ITpunuBHEIE ABIDKEHUS HAOMIOMAIOTCA HE TONBKO B THApocdepe
3emim. CymiecTBYIOT NPUINBHEIE e OpMaIHY TBEPAOTO TeNa 3eMI U
npuiIuBHEIE Konebanus armochepHoro maBneHHsa. OIHAKO TONBKO
OPWIVBHEIC JBYDKEHUS BOX MHpPOBOro oOKeaHa BBIPAXXEHBI CTOND SPKO.
C ynmanenmeMm OoT OeperoB NpPHIMBHEIC KOJNEOaHWS YPOBHA OKEaHA U
CKOPOCTH TEYCHMI YMEHBIIATCA. TeM HEe MEHEE B OTKPBITOM OKeaHe
OHH CYIIECTBEHHO BIMSIOT HA JUHAMUYECKOE COCTOSHME BOI. JT0 00B-
SCHSETCS TEM, YTO IIPUIMBHBIC IBMIKCHUA OXBATHIBAIOT BCIO BOIHYIO
TONIIY, B TO BpeMs KaK Jpyrye BUIbI IBIKeHUS 00bdHO Hanboniee sp-
KO BBIP2XEHBI Ha IIOBEPXHOCTH U 3aTYXAIOT C TIIyOHHOM.

2.3. KomnoneHnThI rugpocgepsl B mpegeax cyum
2.3.1. Obwue npedcmasnenusn

K xommoneHTam ruapocdephl B IpeAenax CyIIu OTHECEM 800Hble
zeocucmempl, TOI KOTOPHIMHU OyIeM IIOHUMAaTh BOIHBIH OOBEKT M €ro
BOIOCOOp, GYHKIMOHUPYIOIHME Kak equHoe enoe. Peka u ee Bogocbop
COCTaBAT, TAKIM. 00Pa30M, PEUHYIO TEOCHCTEMY; O3€PO U €T0 BOXocOop
— 03epHYI0 reocHcTeMy; 60JI0TO U ero Bogocoop, eciny 3To 60I0TO HU-
3UHHOE — OONOTHYI0 reocucteMy. K mepeducleHHBIM Te€0CHCTEMaM
MOXHO OTHECTH TaK)Xe IIOYBEHHEBIE U ITOJ3EMHBIE BOIBI IUTOCHEPHL.

11 BOIHEIX reocucreM CYIUM XapakTepHa M CTPYKTypa, B opra-
suzanys. Ilox cTpykTypoif 6yaeM mOHMMAaTh OTHOCHUTENBHO YCTOMYH-
BEIA croco0 CBS3M KOMIIOHEHTOB, W3 KOTOPBIX COCTOST 3TH CIIOXKHEIC
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npuponssie oOpasoBaHui. B mpomecce (QyHKIMOHMPOBAaHMS BOIHBIX
TEOCHCTEM XOPOILIO MPOSBIAETCS THI MX NOBeNeHUd. Takue CHCTEeMBL:
MOXKHO OTHECTH K CaMOPEryJIMpYIOIIMMCA WIH CHCTeMaM ¢ oOpaTHOMH
oBs3b10. VX mOBeZeHHE NOCTOSHHO NPHBOJUTCA B COOTBETCTBHE C M3-
MEHSIOIMMUCS BHEITHUMH (akTopaMu U GopMupyeTcs Heinecoodpas-
HBIH OTKJIMK Ha BHEIIHEE BO3JCHCTBUE.

BomHrle reocucTeMBl CyIMH (DYHKIHMOHUPYIOT IOJ BO3IEHCTBHEM
aKTHBHBIX M aJaNTHBHBIX (DaKTOPOB B YCIOBHSAX CYHIECTBYIOIICH aH-
TPOIOT€HHOH Harpy3ku. AKTHBHEIM ()aKTOPOM SBIAETCSI KIMMAT, KO-
TOPBIH HE OCTAETCA HOCTOSHHBIM C T€YEHHEM BPEMEHH; aNalTUBHEIM —
NOACTHIIAIOIIAS MOBEPXHOCTh, (PU3NUECKUE XaPaKTEPHCTHKH KOTOPOi
TaKKE MOI'YT CYILECTBEHHO MEHSTHCS B 3aBHCHMOCTH OT CTCIICHH €€
YBIKHEHHOCTH.

leorpaguueckoe monoxenue (MMPOTa, TONrOTa) U BBICOTA Hajl
YPOBHEM MODs YK€ B ONPEACICHHON MEPEe OTPaKatoT NPHHAIEKHOCTD
BOJHOH I'€OCHCTEMBI K TOH HIIM WHOH reorpaduieckoil MMM KIMMaTH-
geckod 30He. bonee Toro, cymiecTByeT LENBIH pAA HHIEKCOB, [103BO-
JAIOIMX ONEHWUTH CTENCHB YBIAKHEHHOCTH M CYXOCTH TEPPUTOPHH.
[TockonbKy YBNaXKHEHHOCTh TEPPUTOPUH BO MHOTOM 3aBHCHUT OT €€
TETIOBOTO M BOJHOIO GANaHCOB, T.€. OT TEMIEPATYPEI BO3AYXA M KO-
9ecTBA aTMOC(EPHHIX OCaHKOB, TO MMEHHO 5TH IapaMeTphl, a TaKxKe
MPOU3BOJHEIE OT HHUX, HCTIONB3YIOTCA Pa3sHHIMH aBTOPaMU NPH OLCHKE
HMHIEKCOB. PacCMOTpUM HEKOTOPHIE M3 HUX.

2.3.2. Hudexcer VEIANCHEHHOCMYU meppumopu

H.H. UBanos BBen undekc yenadxcuenus K. ITOT MHIAEGKC mpen-
CTaBIIIET cO0O0H OTHOIIEHHE KOMMUECTBA BhINALAIONINX B JaHHOM MeEC-
T€ OCafKOB K KOIHYECTBY BO3MOXKHOI'O NP HAHHBIX KIMMaTHIECKUX
YCIIOBHAX HCIAapeHHA C OTKPBITOM IIpecHO# BOXHOH MOBEPXHOCTH —
ucnapsemoctd. Maaekc K nokaspiBaeT, B Kakod Mepe BHINANalONue B
JAaHHOM MECTE OCAaJKH BO3MEILUAIOT BO3MOXHOE C OTKPHITOH BOIHOM
TIOBEPXHOCTH HCHAPEHNe IpPH AaHHBIX KIMMaTWMECKUX YCIOBHAX. B
3aBucumocty oT BeawuuHel K H.H. VBanoB Beimemmn Ha 3emie cie-
IDylomye naaamapTHO=TeorpadMueckue 30HbI: 30HA BIAXHBIX JIECOB
WM 30Ha u30pITogHOrO yBuaxxuenus (K 2> 1,5), soma necos MM 30Ha
nmocratouHoro yejaaxkueHus (K or 1,00 mo 1,49), 30Ha necocreneii uium
30Ha ymepeHHoro yenaxserusa (K ot 0,60 no 0,99), 3oHa cTemeii mim
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HenocraTogsoro yenaxuesus (K or 0,30 no 0,59), 3052 momymycTeIHb
W ckyaHoro yBraxsenus (K or 0,13 o 0,29), 30Ha mycTHIHD WM
puaToXxuoro yenaxuenus (K ot 0,00 o 0,12).

Haubonee pacmpocTpaHeHHBIM HHASKCOM BCE KE OCTACTCA UHOEKC
cyxocmu (s = Eo/ P umu s = P / Ey), onpenenaeMslii depes ucmapse-
MocTh (Eq) u atmocdepubie ocanxu (P ). CTeneHb apuaHOCTH OICHUBA-
ercs mo cooTHomenuo P / Ey . JInsd 9Toro MHIEKca BBENEHA CIENyIO-
mas KsajauMerpudeckas mkana: P / E, < 0,03 — runepapuiHas 30Ha;
0,03 <P/ Ey <0,02 — apunnas 30ua; 0,02< P/ Ey < 0,05 — mosyapun-
Has 30Ha; 0,05 <P/ Ey — TyMuaHas 30Ha.

M.U. Bynsiko BBeN paduayuonnwiti undexc cyxocmu (s = R / L),
PAcCUMTHIBAEMBIil C YYETOM pafUalMOHHOro Oamanca (R) M TEINIOTH,
HEOOXOMMOM TSl MCIIapeHUS TOXOBOH cyMMbI ocankos (L). Bemranna
HHIEKCA CYXOCTH ONpeNerieT He TONBKO KIMMATHYECKYI0 30HY M THI
naaaniadTa, HO U TAKYI0 BOKHYIO THAPOIOTHYECKYIO XAPaKTEPHCTHKY,
KaKk KO(pQUIMEHT CTOKa, ITOKa3bIBAIOIMH, Kakas YacThb BhIIABIIMX
OCaJIKOB CTEKaeT B PeUHYIo ceTh o. = O / P, rae O — peunon crok. Coot-
BETCTBYIOILAs HIKana Il Ko3ddummenta cToka HMeeT ClIe Ty BUX;
mpu o = 0,5 — 0,6 hukcupyercs 30Ha TyHAPHI M apPKTHIECKUX ITyCTHIHE, 4
TaKKE 30HA BIIAKHBIX YKBATOPHANBHEIX Jecos; mpu o = 0,4 — 0,5 — nec-
Has 30ma; ipu o = 0,05 —0,3 — 30Ha necocreneit u crenei; upu o = 0,01
— 0,05 — 3083 noyrycThiak; npu o < 0,01 — 3082 MyCTHHE.

VHTepeCHBIM TIPEACTABIACTCS UHOeKC 61a20060poma, MOKa3bl-
BAIOIVH YBENUYEHUE NOIM aTMOC(EPHBIX OCAIKOB 32 CUET MECTHOTO

I/ICHapCHI/ISII
K=P/(P-7), (2.5)

rae P — obmee KOJIHIecTBO aTMOC(EPHBIX OCaIKOB Ha NaHHOH TEppH-
TOpHHM; ¥ — “BHYTpeHHME” (BHYTPHMACCOBEIC) OCAIKH.

Koaddumuent K Bo3pacTaeT ¢ yBEIHYEHHMEM DPaccMAaTpHBaeMOM
TEPPUTOPHH.

CymiecTByeT Takoke LENbIH pAA MHICKCOB, MPHMEHIEMBIX B arpo-
METCOPOTIOTUH J[Isi OLIEHKH CTEHNCHH YBIAXKHEHHOCTH TEPPUTOPHH.
HauGonee dacTp HCHONB3YrOTCH UHOexkcevl [leds, paccUUTaHHBIE I
BereraronHoro mepuona (IY — X) s pasnv4HBIX aIMHHHCTPaTUB-
HBIX paliOHOB:

H——jAT/cT—AR/GR—AQ/GQ, (2.6)
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roe AT, AR, A Q — anomanuu TeMIlepaTyp BO3LyXa, 0CaIKOB, 3a11aCOB
MPOXYKTHBHOM BIArH B II0YBE; C 7, O g, C o~ UX CPENHEKBAApaTHIC-
CKHE OTKIIOHCHUA.

2.3.3. Peunvie zeocucmemvl cyuiu

Takue COXHBIE NMPUPOIHBIE CHCTEMbI KaK BOJHBIE I'€OCHCTEMEI
CYILH, a TaKKe MPOIIECCH, NPOTEKAIONNE B HUX, SBISIOTCA MHOIOMA-
PaMEeTPUYECKUMH, T.€. ONMCHIBAIOTCA LENBIM MHOXXECTBOM HCXOIHBIX
xapakrepucTuk. OOImenpu3HaHHBIMH MOP(OMETPHIECKUMH XapaKTe-
PHUCTHKaMH pPedHBIX 0aCCEHHOB CUHUTAIOTCA !
momamp Gacceitna (F kM”) u mupuHa 6acceitna (B=F/L xm);
IUTHHA TTIABHOTO BORKOTOKA (L kM);

CpeqHUH YKIIOH TIIaBHOTO BOJIOTOKA (Jop %03 %0);

CPeTHHH YKIIOH BRIPOBHEHHOTO MPOGUIA (Juup %0, %o);
rycrora peunoii cetr (D = X1 / F xm/kM>);

cpemHAA BeIcOTa OacceiiHa HaJl ypoBHEM Mops (H m);
cpexHuit YKIOH CKIIOHOB 6acceitna (Joqc %0; %o0);

03epHOCTh Gacceitta (fo; / F %, fo; — IUTONIams 3epkaia o3epa);
3aIeCeHHOCTD Gacceitna (f; / F %, f; — Iiomans 1ecoB);

10 3abomodeHHOCTh Gacceitna (fs / F %, fs — miomans 60ot).

Ilpu paccMOTpeHHH pedHOH TEOCHCTEMBI 0C000€ 3HAa4eHHE IpH-
00peTaloT XapaKTEPHUCTHKH, CBA3BIBAIONINE PEKy ¢ ee OacceiHom. M3
MIEPEYNCICHHBIX BBINE K TAKMM XapaKTEPHCTHKAM OTHOCHTCS I'yCTOTa
PEYHOH CETH, IPEACTABILIOMICH ATHHY pedHOM CeTH, Impuxoismencs
Ha 1 kM’ ITomaaM Bomoc6opa.

PsagoM mccnemoparesneil IOKa3aHO, YTO CYILECTBYET CBS3b MEXIY
IUIOINABIO BOIOCOOpa, WIMHON U YKJIOHOM IIaBHOTO BOZOTOKA (B = F /
L), pa3mdHas [UI1 PasHEIX KITACCOB PEK; 3aBHCHMOCTh CPEIHEB3BEIECHHO-
TO YKJIOHA TTIaBHOT'O BOOOTOKA OT IUTomau Bogocoopa (J = f(F)).

PucyHOK pedHOl ceTH B 3HaYHTEIBHON Mepe CBA3aH ¢ oporpadu-
YECKHMH H Te0JI0rHIeCKUMH yCIOoBIsIMHE Bopocbopa. Tak, B.A. Tpowuil-
KHH BBIOCIHIT CIEAYIONINE XapaKTepHble PHCYHKH:

— paouanvHuili —PEKH OT HCTOKOB PaCXOAATCS Kak OBl [0 Pagmycy;

— YeHmpocmpemumenvhblii — BOJBl NPUTOKOB HAIlpaBIEHH! I10
pamuycy K HEeKOTOpPOMY IICHTPY;

— OpesosuoHblli — peuHas CETh PHCYHKOM HAallOMHHAET JICPEBO;

O 0N DY AW
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—  NpAMOY207bHYI — IIPHTOKH K TJIaBHOM peKe, a Takoke IIPUTOKH
K IPUTOKaM NOAXOIAT IO IPAMBIM YIJIOM;

— nepucmulii — PUCYHOK HaIlOMHHAeT Iepo, T.e. ¢ 06enX CTOPOH K
TJIaBHOH peKe paBHOMEPHO U IapalIeNbHO IIOXOIAT MPUTOKH.

[Ipouecc ¢dopMupoBanusa cToka Ha BoxocOOpe 3aBHCUT OT OCO-
OeHHOCTeH CTpOeHMs pedHoro OacceiiHa, OT ero MOpGhoOMeTPUIECKHUX H
ruaporpadUIecKuX XapakTepucTHK. B GopMynbl Ans onpenencHuI
IIaBOJIOYHOTO CTOKA BKJIIOUAIOTCS IUIOIIAAb ¥ YKIOH Bojocbopa, ImiHa
pexu u pedHoro bacceina.

Peunas cetb mo0oH TEppUTOpUH — pPE3YNBTAT AEATCILHOCTH
CIIOXKHOT'O (pU3HKO-TeorpaduIccKoro mnpouecca, B KOTOPOM B3aUMO-
IEeHCTBYIOT KIMMAaTHYECKHE, THAPOIIOTHYECKUe, TeoMopdhooruieckue
¢axropsl. O6pa3oBaHHAs OPU 3TOM pEYHAs CETh — HE CIIyJaiiHOe coue-
TaHMe ITyTel CTOKa MOBEPXHOCTHBIX BOJ, a BIOJHE OIpPECICHHBIN pe-
3YIIBTAT CAOKHOTO (hU3MIecKoro mpomecca. B oTHOpogHOM paiioHe Bce
XapaKTEpUCTUKH PEKH M pedHOro 6acceifHa B3aMMOCBA3aHBL MOKHO
YETKO pasrpaHMyMTh GoNbilide M Maibie GacceiHBl MIOMAALI0 MEHEe
250 kM, a Taxoke paBHHHHBIE U FOPHBIE PEKH.

ITo cooTHOmEHUIO B/L MOKHO COCTAaBUTH NPEICTABICHUE O «TH-
MOBOM) WY «CpEIHEM» BOZocOOpe B pacCMaTpHBaeMOM paioHe.

V4yTEIBasA, YTO OJHMM M3 IOKasaTeleH pa3BHTOCTH PEYHOH CETH
paiioHa gBIsieTCs I'YCTOTa PeUHOM CeTH, aHaIM3 ee B3aUMOCBA3aHHOCTH
C THAPOKIMMATHYECKUMH XapaKTEPUCTUKaMU peqHoro bacceliHa mpen-
CTaBJLIET OIpelellcHHBIM MHTepec ML Leleil TuApoorH4ecKHX pacye-
TOB, OCOOCHHO JUI1 XapaKTEPHCTHKH HEM3ydeHHHIX pek. CpaBHuBas
3HaveHus D, KM/KM® ¥ aHAIH3UpYs CBA3h 3TOH XapaKTEPUCTHKH C JPY-
THMH II0Ka3aTelAMH, CIIeyeT I0Ib30BaThCA KapTaMy OJHOTO MAcCIuTa-
0a 1 XKellaTeIbHO KPYIHOTO.

TlokasaTemb Pa3BUTOCTH peuHOi cetu (D, KM/KM®) TECHO CBA3aH C
BOJHOCTBIO PaiioHa, CO CpeIHEMHOTOJNETHUM MOXyneM croka. Ha sty
CBSI3b YKa3BIBAIM MHOTHE uccienosatend, a M.H. I'apuman npemiosxuin
OIICHUBATh IPOTHKEHHOCTh I'MAPOrpaQuIecKoil ceTd B 3aBUCHMOCTH
OT MHOTOJICTHETO PAacX0/a B 3aMBIKAIOIIEM CTBOPE PEYHON CHUCTEMEI.
Jtot k03bduumenT uM Hazad ruapomMopdonormgeckuM (I'MK), Ha-
XOJIUTCS OH 10 COOTHONIEHHIO JIHMHBI PYCIOBOH CETH K MHOTOIIETHEMY

pacxony:
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Vo= 2 Km/M/c. .7
0

Koadpdumuenr 'MK nokassiBaeT, KaKas CpeIHsAS MPOTHKEHHOCTh
PEUHO# CETH NPHXOTUTCS Ha PacXofl, paBHBIH 1 M°/C, ¥ M OIICHHBAET-
CSl 3PO3HOHHOE PacICHEHHE TEPPUTOPHH B CBA3M CO CPEIHHM YPOB-
HEM €€ BOJOHOCHOCTH. YeM Gonbiue 3TOT KO3(GGHIEHT, TeM Oombie
IJaHHBI OaccelH MOJBEp)KEH WHTEHCUBHOMY PacCWICHEHHIO, TEM
GonpIe perynHpyromas crnocobHOCTh 3Toi pedHoi cucremsl. Ha Be-
nauHy K03 GHIMeHTa HE BIHAIOT Takde (PaKTophl MOACTUIAIOIIECH
MOBEPXHOCTH, KaK 3a00I0Y€HHOCTh, OOIECEHHOCTh, O03€PHOCTH, IIO-
CKOJIbKY SPO3MOHHEBIN Bpe3 pycia PEeKH 3HAYUTENHLHO HHXKE YPOBHA
pa3memenus 3Tux nokaszateneit. MK cBsA3aH ¢ TycTOTOH Pe4HOM CETH
(Yo=D / M,). Cpenuuit MHOTOJIETHMI MOTYJb M, CBA3aH C FyCTOTOH
pedHOi ceTH.

OmnpeneneHHbli HHTEPEC NPEICTABIAET B IPAKTUKE THAPOJIOTHYE-
CKHX PacderoB HCIIOJF30BaHNE 3aKOHOMEPHOCTEH CTPOCHHSA PEUHOM
cetu. Haubonee ymaunoil cxeMoil JeleHHS peK Ha KIacchl (MOPSIKH)
SBJISETCA HUCXOIIIIAs CHUCTeMa, KOTOpas NO3BOJIAECT CPaBHUBATH OC-
peIHEHHbIE 3HAYCHUS MOPGOMETPHYECKHX XapaKTEPHCTHK IO IOPSI-
KaM B ONpeIeNeHHbIX (u3uKo-reorpadmgeckux yciaoBusx. CormacHo
9TOH CHCTEME 3a IOTOKY NEPBOro HopsAAKa (Knacca) MpUHUMAIOTCS ca-
MBl€ BEPXHHE, HEPa3BETBICHHEIC 3BCHbA Pe4HON cucteMsl. CimsHue
moTOKOB | mopsinka maetr nawano morokaMm Il mopsnka u T. x. Tak, P.
XOpTOH IPUHUMAET 3a AJIMHY PEKH JaHHOTO KIIacca €€ MPOTHKEHHOCTh
OT CIIMAHHA C JAPYTOH PEKOil 3TOro ke maM Gojiee BBHICOKOTO Kacca
BBEPX 10 MCTOKA. B oTmmume ot stoit cxems!l H.A. Pxxanunsin onpene-
J€T INUHY NOTOKA KaXkKAOro Kilacca TONBKO KaK OTPE30K MEXIY MOTO-
KaMH CMEXHBIX KJIacCOB, CUMTAasd, YTO JIBa IOTOKA, CIIMBAasCh BMECTE,
00pa3yIoT TPETHI0 PEKY, KOTOPAs II0 CBOMM XapaKTEPHUCTHKAM SBIIACT-
CSl COBEPIIEHHO HOBHIM PYCJOBBIM ITOTOKOM H HE MOXKET OBITH IpO-
JIOJDKEHHEM OIHOH M3 CTapHBIX.

Heo0xomuMo 0oTMETHTE, YTO IPU TOH U APYTOH CXeMe OKa3bIBacT-
Csl, 9TO paclpeielieHde YHcIa BOJOTOKOB, HX CPEAHUX AIHH, Mopdo-
JIOTMYECKHX M THAPONOTHYECKMX XAPAKTEPUCTUK MOTIMHIETCS OIpe-
JeTICHHBIM 3aKOHaM, KOTOphle JaloT NpelcTaBleHHe o6 oOmmx 3aKko-
HOMEpPHOCTSX B CTPOSHHM ruaporpabudeckoii cetu Oacceiina. ITpu
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aHa/IM3€ CTPOCHHS PEYHOM CHCTEMBI PEKOMEHIOBAaHBI (GOopMyIBI, IO-
3BOJITIONIME MOIYYUTh XapaKTEPHCTHKH JI0O0ro mopsiaka mo ocpen-
HEHHBIM TOKa3arelsaM 1oToka I mopsmka.

2.3.4. O3epnvie zeocucmemvl cyuiy

BaxxHBIMM mapaMeTpaMH 03€PHON I'€OCHCTEMBI SBILIIOTCS Xapak-
TEPUCTHKH, CBA3HIBAIOLIME ILUIOA/L O3€pa C IUIOMAARI0 ero Boxocho-
pa. 310, B IEPBYIO 04Yepelb, yoenvHbll 8000c60p K = Fyyos / Foy. TloKa-
3arenb Foes + Foo/ Woum (K + 1) / H o, 61usKkuii o xapakTepy K
yzenbHOMY BomocOopy, npemioxkes . urmiepom. B.C. Cymapokos
BBEJ KO3 (QHUIIMEHT 03€PHOT0 MUTAHMA, T.€. OTHOLIEHUE Fo; K Fyyes. T10-
CKOJIIBKY pa3Mephl IIOMATU 03epa JacToO CYLIECTBEHHO MEHAIOTCS BO
BpPEMEHH, HENOCTOAHHON sBiuieTca M BemmumHa K. Bomee xomcepBa-
TUBHOM XapaKTEPUCTUKON MOXXHO CUMTATh pasMephl caMoil 03epHOH
CHCTEMBl. Ba)KHBIMHM XapaKTEepHUCTHKAaMH BOIOCOOpa SBIIAIOTCS €TO
nnowaoe Fue, xo3gppuyuenm ozeprnocmu fo, necucmocmu f,, 3abono-
YyeHHOCMU fs, PaBHBIE COOTBETCTBEHHO OTHOLICHHIO ILUTOLIAIN 03€p, JIe-
coB, 0070T, MMenIMXc Ha Boxocbope, K IIOMAaM BCero Bogocbopa.
C.B. I'puropres BBEIl IOHATHE 838€UIEHHO20 KOIPPuyueHma 03epHo-
cmu ko, TIOKa3BIBAIOMIETO CTENEHb BIMSHHUA O3€pP, PAcHOJNIOKCHHBIX B
npenenax paccMaTpHUBaeMoro Boxocoopa.

Onucanue 03epHON CHCTEMBI HEBO3MOXXHO NPEJCTaBUTH 63 MoKa-
3areliell 03epHBIX KOTJIOBHMH, KOTOphlE MPHUHATO NEIMTh Ha Tpu OONIb-
mue Tpymmsl: MopdoreHeTHdeckue, Mopdonormieckue 1 MophoMeT-
pudeckue. [IBe nepBble IPYNIbl NOKa3aTeliel ABIAIOTCA Ka4eCTBEHHBI-
Mu. MopdoMeTprdeckie XapaKTepIUCTHKY JAl0T KOJMIECTBEHHOE OIH-
canve KoTiIoBUH. Hanbomnee BaXHBIMY U3 HUX SBILIOTCA HA0WA0b 800-
Hoti nosepxrHocmu o3epa Fo, 11 €ro onuna L, CpefHss 1 MakCUMalbHas
wupuna 03epa By By, Onuna bepezogoti nunuu L (JUinHa HyJIEeBOH
M300aThl) M nOKazamendb ee paszeumus m, CpeqHsIs M MaKCHMalbHasg
anybura Hep Hyace, emMrxocmes xomnogunvt Wo u ee gpopma Ci = H o, /
H,ac, @ TAKKE YKIOH W NAOWAOL OHA KOMAOSUHBL a;, fr = Fo, / cos a.
Oco0blii MHTEpEC IPEACTABISIIOT COOTHOILEHHS MEXIY OCHOBHBIMH
MOpGOMETPUIECKUMH TIApaMETpaMu — bamuzpaguueckue U 06bemHble
Kpusvle. He MeHee BaXHBIMH ABILTIOTCS YCTAHOBIICHHBIE COOTHOIICHHS
MEXIy NJIOMAAIMHU 03€p M COOTBETCTBYIOIIMMM MM O0beMaMH NpH
YCIIOBHU FEHETHYECKOI OJHOPOIHOCTH KOTIOBHH. Takue 3aBUCHMOCTH
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JAI0T BO3MOXKHOCTH NMPUOIVMKEHHO OLIGHUTH BOIHBIE PECYpPCHI HEM3Y-
9EHHBIX 03€p IO IUIOMIAIM, CHATHIM C KapT.

OTKJIMKOM O3€pHOI TEOCHCTEMEI Ha BO3MCHCTBHA H3BHE ABISETCS
BHemHKMH BomooOMeH. OT ckopocTH oOMeHa BOINHOM MacChl BOJOEMa
BO MHOTOM 3aBHMCHT €0 I'MIAPOJIOTHYECKHH, THIPOXMMHUYECKUH U THA-
poSuonoruueckuii pexuM. Tak, HHTGHCHBHBIH BOmooOMeH crocobcrT-
ByeT -6olee pe3KuM KoneOaHMAM TEMICPaTyphl BOIbBI, €¢ IIBETHOCTH,
IPO3PaYHOCTH, MHUHEPAIH3AIMHY, & TAK)KE HOHHOTO U Ia30BOTO COCTaBA.
B BomoeMax ¢ HMHTEHCMBHBIM BoZooOMeHOM Habmomaerca Oonbliee
pasHooOpazue BUIOB GUTO- K 300IIAHKTOHA M MEHbIIasg uX Ouomacca,
9YeM B BOJOEMAax C 3aMeUIeHHBIM BojjooOMeHoM. OT BenW4MHE! BOJIO-
o6MeHa B 3HAUMTENHLHOM CTEIEHW 3aBHCUT MHTEHCHBHOCTh Pa3BHUTHS
CHHE-3€JIEHBIX BOIOpOCHeH, NPOXYKIH OPraHW4ecKHX BellecTB. MH-
TEHCHBHOCTBH BOZOOOMEHA ONpEIeNieT CTENeHs TpaHC(HOopMaluu II0CTy-
NAoIKX B BOJOEM BOI, a TAKKE CTENEHb aKKyMYJLILMH WM TPaH3UTa
B3BEILICHHBIX HAHOCOB M 3arpA3HAIONIMX BellecTB. BenmumnHa BHEHIHETO
BOIOOOMEHA OMPENENAET THII 03EPHOTO IMMHOTEHE3A B IEJIOM.

Jlng XapaKTepHUCTUKH HMHTCHCHMBHOCTH BHEIIHEr0 BOXOOOMeEHa
03€p NMPHUMEHAETCA HECKONBKO MOKa3aTellel, KaX bl ¥3 KOTOPHIX Io-
3BOJIIET OLIEHMTH T€ MM MHBbIE IPOLECCHI, IPOUCXO/IIHE B 03epHOI
CHCTEMe, M pellaTh pa3iuyHble JIMMHOJIOTHYECKHE 3amaud. Bce atH
MOKa3aTelIM OCHOBAHK! Ha PEIICHNH YpaBHEHMs BOIHOTO OajaHca, pac-
CUMTAHHOTO 32 BpEMs  ¥IM IIPU €ro PaBHOBECHOM coCTosHMU. Haubo-
Jiee JacTo mpuMeHsAeTcsa Kod(QuuuenT BogooOMeHa 00 NPUTOKY Koy,
MM CTOKY Kj .. OTHAKO BO MHOTHX CiTydasx IPHTOK X CTOK B BOIHOM
fanaHce Mrpai0T HOMYMHEHHYIO POJIb, @ B 30HE HEAOCTATOYHOIO YB-
JaXXHEHHsA BCe IOTEpPH BOXABI NPOMCXOMAT Uepe3 McnapeHue, kodddu-
IUEHT BOZAOOOMEHA NMPABHIIbPHEE OHPEAEATE IIyTEM OTHECEHUS K 00h-
€My BOZB! B 03€pe BCEH NPUXOIHON WM PacXOAHOH YacTH BOJHOTO
6ananca. Benuumna, obparHas ko3b¢uIHeHTY BOZOOOMEHa, HA3BIBa-
e1Csl IEpHOIOM BONOOOMEHa M XapaKTepU3yeT NMEPHOJ BPEMEHM, B Te-
9eHHEe KOTOPOro NPOMCXOAUT IONHAas CMEHa BOJH! B Bojoeme. Koad-
duuments! Ky ¥ Kpor, ABIAIOTCA YCHOBHBIMH, TaK KaK PacCUMTHIBA-
JOTCA IpH JOIYIIEHMH, YTO BOA B 03€pe IOIHOCTBIO 3aMEHAETCS HO-
BOM, T. €. BRITECHSETCA U3 HETO, HE CMeluBasch. B ecrecrsennsix 03e-
pax 3To BCTpedaercs Kpaiine penko. TeM He MeHee, HECMOTPA Ha Ta-
KyI0 CX€MaTHYHOCTB, K03 (HUIMEHTH BOLOOOMEHA SABISIOTCA HauOo-
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Jice TIOKA3aTeNbHBIMUA [PH CPABHUTEIHHOM H3YYEHHH 03€p, PacIoio-
JKEHHBIX B PA3IHYHBIX (QU3HKO-TeorpadMIecKux 30Hax.
Knaccumkanus o3ep, BBIIONHEHHAs MO BEIHYMHE X BHELIHETO
BO/I00OMeHa, mpuBeneHa B Tabn. 2.2. B 30He M30BITOYHOrO M AOCTA-
TOYHOTO YBIAXKHEHWS BBIACICHO IATH OCHOBHBIX KIIACCOB O3€PHBIX
reocucreM. B 3aBHCHMOCTH 0T AHana3oHa H3MEHEHHSI OCHOBHBIX MOp-
(hoMeTpHIeCKUX XapaKTepPUCTHK KXKIBIH KIacc 03€p MPEACTaBIICH I-
* ThIO TIOAKJIACCAMM: MaJIeHbKHME, Malble, CPEIHHUE, OONBINTHE U OYEHB
OoINbIINE 03€pa, TPH U3 KOTOPHIX IPUBEACHEI B TabuI. 2.3.

Tabauya 2.2

Knaccpr 03€p Mo BeMNYNHE UX BHEIIHEro BO1000OMeHA

Ne Kiacc 3HadeHue, B TOX Tlepuon BomoobMeHa
1 Cnaburit Jo 0,1 Ho 1 paza B 10 et
2 YMepernsrit Ot 0,1 5o 1,00 Or I pasa s 10 set
Jo 1 paza B rox
3 XmepeH- } Or 1,0 1040 Ot 1 pasa B rox
HO=CHJIbHBIH Jo 1 pa3a B ce30H
4 CunbHEIH Ot 4,0 1o 12,0 O 1 pasa s ceson
J0 1 pasa B mecAn
5 QueHs CHIIBHEIH Ot 12,0 1o 365,0 Or 1 pasa B mecan
Jo 1 pasa B CyTKH
Tabnuya 2.3
Mopdomerpuyeckas KIaccHPUKAMUA 03ePHBIX FE0CHCTEM
Mopdomerpuaeckas Kiace
XapaKTePHCTHKA MaJTBIi | cpemHui [ Gonbroi
Cnabuiii BogoobmeH (K < 0,1)
K 1-5 1-10 1-10
Foypes, koM” 10~ 100 100500 500 — 5000
W, ku’ 0,10-1,0 1,0-10,0 >10,0
VYmepennstit Bomootmen (0,1 < K, < 1,0)
K 1-25 125 1-25
Fones, kM’ 10- 100 100 — 500 500 - 5000
W, v’ 0,01-0,10 0,10-1,0 1,0-10,0
VYmepenHO-cHIBHEIA BogoobMeH (1,0 < K, < 4,0)
K 1-25 . . >50
Fes, 1" 10-100 1723253030\ 500 5000
W, km 0,001 - 0,01 0.01-0,1 0,1-1,0
CwisHbIH Bojoobmen (4,0 < K )
K 1-25 1 -25;25 - 175; > 75| 50-75; 75-150; >150
Fanes, kM’ 10— 100 100 — 500 500 — 5000
W, ki’ 0,001 0,001 — 0,01 0,01-0,10
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ITogxnacc ManeHBKHMX O3€pP BKJIIOYAET BOJOEMB! C ILIONIAJBI0 BO-
mocGopa 10 10 kM 2, a MOAKIACC OYeHb GONBIIMX 03€p — MPEHMYIIECT-
BEHHO ITOJIM30HATBHBIE 03€pa, Fyncs KOTOPHIX BHIXOAMT 3a IIpelerns! O-
HOH (u3mKo-reorpaduaeckoii 30HH. OTH 03epa 00pa3yioT KIacC YHHU-
KaNnbHBIX IIPUPOAHBIX OOBEKTOB, KKIBIH M3 KOTOPHIX TpeOyeT MHIu-
BUIYaJIbHOTO M3yYCHH.

Ozsepa BHONHE 3aKOHOMEPHO pacIIpe/ie/IEHE] 110 TEPPUTOPHH B 3a-
BHCHMOCTH OT MHTCHCHBHOCTH HX BHENIHEro BogooOMeHa. Tak, Ha ce-
Bepo-3anazie Pycckoii paBHMHE! ¥ B 00611acTi banTuiickoro KpucTamiu-
YEeCKOTO IIIMTa BHIJIEIICHO Yemplpe paioHa. T palioHb! MPEACTABIAIOT
co6oii ecTeCTBEHHBIE IPUPOIHLIE KOMILIEKCH], CBI3aHHBIE C 0COOEHHO-
cTsMH pernbeda U KIuMara.

Ilepeuiii parion BKIIO9aeT BO3BHILEHHYIO YacTh Komsckoro moiy-
ocTposa u 3ananaod Kapemun. BompmuHCTBO 03€p 5TOTO paiioHa uMme-
IOT YMEPEHHO-CHIbHBIH M CHIbHBIA BONOOOMEH. Bmopoi paiion nipo-
CTHpaeTCs HENMpPEpHIBHONH MONOCOH OT HHU3MEHHBIX oxpanH Koisckoro
IOIYOCTpOBa, Yepe3 paBHuHHYIO udacTh Kapenmm, CeBepo-3anan PO,
crpanbl bantun no roxxHo# rpanunel bemapycu. O1oT paiioH mpuypo-
YeH K 03€pHO-JICAHMKOBLIM pPaBHHHAM. 31€Ch PACHONIOKCHB! KpyImHeH-
mue (Jlanoxxckoe, OHexxckoe) M KpynHBle o3epa Epomsl (Brrosepo,
Tomnosepo, IIso3epo). Jna GombIIHMHCTBA 03€p TOro paiioHa xapakTe-
peH cnalblif 1 yMepeHHbIH BoJo0OMeH. Tpemuii paiion — 3TO paioH
IIPEPHIBUCTHIX XOIMHCTO—MOPEHHEBIX BO3BBHIMICHHOCTEH, OTHOCSIIMXCS
K ITaBHOMY MOpEeHHOMY moscy: bamrmiickoit rpspme, IlIBsuTofickoi,
Jlatransckol, Jlyxckoi, TuxBuHCKO#, Bammaiickoi, Bercosckoil u
AHIOMCKOH BO3BHIIICHHOCTSAM, HMPOCTHPAIOIIKEMCS 110 HATIPABIEHUIO K
Apxanrenscky. K aToMy paiioHy OTHOCATCS Takxe M 03epa, IPUYypoO-
yeHHBIe K CynoMckoii 1 OnoHenko# BO3BhILIEHHOCTAM. [ GOoNpIunH-
CTBa 03€p 3TOr0 pailoHa XapakTEepeH YMEPEHHO-CHIBHBIA U CHIILHBIH
BomooOmeH. Ha Ttepputopuu sToro pafioHa HaXOMUTCS TaKOH YHHKAIIb-
HBI BOJOEM, Kak 03¢p0 MIIbMeHb, XapaKTEpHOH 4epTOil KOTOpOTo SB-
nseTcs 6onpIIof yAenbHBIH BomocGop. B To Bpems Kak camo 03epo
PacnoNnokeHo Ha paBHHHE (BHICOTAa 3epKala HaJ ypOBHEM MOpS CO-
CTaBJILeT Bcero 19 M), HEHTp TSKECTH ero BoxocOopa MpHypOdeH K
TTIaBHOMY MOpeHHOMY Hoscy Pycckoii paBumHEL. Bonemme m o4eHb
Gonpiune yAeNbHEIE BOZOCOOPEI XapaKTepHBl M UL JPYTHX O3€p 3TOTO
paiiona: KopoGoxa B HoBropozgckoii o6nactu; Kum, Unpnm, [{apmany
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B Jlareuu; XKeiimauuc, 3p3serac, AnMaiac B Jlutse. Bricokue 3HadeHus
BOmOOOMeHa I BTHX 03ep (opMHUpyroTCA Kak 3a cdeT OONBIIHX
YACTBHBIX BOHOCOOpOB, Tak M Gmaromaps OOIBIINM aOCONKOTHEIM BHI-
cotaM. Yemesepmulil paiion 0XBaTHIBAET TEPPUTOPHIO C MAJIBIM KOJIHIe-
CTBOM 03€p, KOTOPHIE PEIKO BCTPEIAlOTCA B IPEIENax KPaeBhIX JIEIHH-
KOBEIX 00pazoBaHuii. DTOT paifoH IPOCTHPAETCS OT BOCTOUHEIX OKPanH
Cesepo-3anama Poccuu (Cymosepo, Ilynozepo, Bomnozepo), 3axBaTsl-
BaeT OTHAENbHBIE yJacTKu ApxaHrenbckod (YHmozepo, Jlaga), Bono-
roackoit (Boxe, Benoe, Kybenckoe), Kocrpomckolt, SIpocnasckoii u
Teepckoii (Cemurep) obnacteit u Teppuropuio benapycu, Biogas ee
1oxHble obnactu (benoe, Onrymckoe, UepBonoe). 3TOT paifoH NIpH-
YPOUEH K KOKHOMY CKIJIOHY XOJIMHCTO-MOPCHHBIX BO3BBIINICHHOCTEH
TJIABHOT'O MOPEHHOI'O M0fCa, MEPEXOMSIIET0 Ha I0r0-BOCTOKE B paioH
Ooiee IpeBHET0 MOCKOBCKOIo oneneHenms (ozepa UyxmoMmckoe, Ia-
nmuckoe, Hepo, Cenex). Iyt o3ep atoro paHOHa XapaKTepeH yMepeH-
HO-CUIBHBIN U CUNBHBIH BOOOOOMEH.

2.3.5. Aumponozennoe 8o30eiicmaue Ha 800HblE 2E0CUCIEMbL CYUU

EcrecTBeHHEIH XapakTep QyHKIMOHHUPOBAHUSA BOJHBIX I€OCHCTEM
CYIIM HapyIIaeTcs IOJA BO3NeHCTBHEM XO3AHCTBEHHOH AEATENHLHOCTH.
Co3zpmanue BODOXpaHUIHIN, 0OeceunBalOMMX PErYIUPOBAHNIE PEYHOTO
croka u pabory I'DC, mpUBOIUT K HEpepacupenclICHUIO PacxomoB
BHYTpH roja. CTPOHTENBCTBO KAHAJIOB U IIII030B BBISBIBACT JOIIOIHM-
TENIbHOE PEryNHUpOBaHUe CTOKa. 3a060p BOABI JUI1 CHAGXEHHA ropoJoB
CIJI)KHBACT €CTECTBEHHbIE BHYTPHIOJOBHIE MAKCHMYyMBI CTOKa. B TO
e BpeMs 3aJITOBbIe COpOCH! GONBIINX MacC BOABI IIPH MIPOPHIBAX B BO-
MOXPAHHUIHILA J5AA OT 3aTOPOB IIPUBOIHUT K IIPEBBHINIEHUIO €CTECTBEH-
HBIX BHYTPHIOXOBBIX MaKCUMyMOB. CelnbCKOXO03siCTBEHHBIE Pa6OTHI B
GacceifHax pek (cCHerozamepikaHue, IOJE3AMUTHOE JIECOHACAXKICHHE,
3501eBas BCIAIIKA) IPUBOIAT K YMECHBIICHHUIO IIOBEPXHOCTHOI'O CTOKA,
YBEIMYCHUIO MHQWIHTPAllMd B IOYBO=TPYHTHI, @ CIECNOBATENBHO, 110~
IIOJTHEHUIO 3a[laCOB FPYHTOBHIX BOI ¥ YCHIICHHIO NUTAHUA PEK B Me-
JKEHHBIH MEpHOL.

AHTPONOTeHHOE BIUSIHKE Ha 03€pO U ero BoAocOOop 4acTo Cyle-
CTBEHHO HCKA)KaeT ECTECTBEHHBIN PEXUM (QYHKIIMOHUPOBAHUS 03€PHOMK
cucreMsl. BomHbIe pecypchl 03ep, TONOBBIC aMILTHTYBI, 3KCTPEMalb-
Hble 3HAYEHMS YPOBHEH M MX BHYTPHTOLOBOE DAaCHPENECICHHE MOIYT
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pe3ko M3MeHAThCA. M3 Bcero MHOrooOpasms BUIOB XO3AHCTBEHHOIM
JEATeNBHOCTH, BIMIIOMMX Ha PEKUM O3E€PHBIX CHCTEM, Gonblle BCEro
CKa3BIBAIOTCS:

1. YecrpoiicTBo IINOTHH Ha BBITEKAIOIIHX U3 03€p PEKax.

2. Cpesxa MOpOroB CIMBOB HIIM PACYHCTKA HCTOKOB BHITEKAIOIINX
U3 03ep peK.

3. BosgeiicTBre Ha coCTaBIAOMHUE BOAHOro Gamanca osep. Ilpe-
KJIe BCET'O 9TO BCEBO3MOXKHBIE XO3SIHCTBEHHBIE MEPONIPHATHS Ha BOJIO-
cOopax o3ep, MPUBOIAIINE K H3MEHEHHIO PEYHOrO U IIOJ3EMHOr0 IIPH-
TOKOB (MeNuopamys, nepepacnpencicHie CTOKa, pacnalika, BeIpyOxa
JIECOB, YCTPOICTBO BOAOXPAaHMIIUIL Ha pekax OacceliHa U 1p.).

4. Wsmenenue GOPMEI M EMKOCTH KOTJIOBHH (OTUNCHEHHE 3aiivi-
BOB, MEJIKOBOJIHIA, cpe3ka OeperoB, JHOYTIIYOHUTEFHEIE paOOTH! U T.I1.).

5. AHTpONOreHHOE H3MEHEHHUE KIIMMATA.

AHTPOIIOTCHHBIE BO3JISHCTBHA MOT'YT HOCHTh Pa3OBHIH U CHCTEMa-
THUecKuil xapakrep. B IepBoM cmywae HapylieHHs peXwMa MOTYT
WMETh BPEMEHHEIH XapakTep, BO BTOPOM — HOCTOSHHBIA. Bo Beex ciry-
gasgx M3MEHEHH PeXUMa O3EpHOH CHCTeMBI IIPOHCXONAT depes u3Me-
HEHYE BENUYMHB! YCIOBHOTO BHEITHETO BOZ0OOMEHA, KOTOPEII 3aBUCHT
OT COOTHOILIECHHA IPUXOAHBIX COCTABILIONIMX BOAHOro Oananca u 065-
eMa BOIEI B o3epe. U eciti 5TH M3MEHEHHS OKaXXyTCS CYIIECTBEHHBIMH,
TO MOXHO OXMIATh 3HAYUTENbHBIX H3MEHCHHH peXHMa, BIUIOTH HO
Iepexojia 03epa B JPyroi Kiacc BoKooOMeHa.

Bompocam BnusgHMSA XO3SHCTBEHHOH JEATENIBHOCTH Ha PEXUM
00BEeKTOB THApochepsl YACIANOCh M YACIAETCS NOCTaTOYHO OONBIIOe
BHMMaHue. IIpn sToM Hambonbliee YHCIIO MCCHEOBAHHMH IOCBANICHO
KpynHeIM o3epaM: banxamy, CeBany, Bonpmomy Yany, Hccrix-Kymo,
OnexckoMy, a Takxke KacrnmiickoMy M ApanbckoMy MopsaM. 3Ha4H-
TEJFHOE KOJIMYECTBO HCCIEAOBAHMUI MOCBAIICHO aHTPOIIOI€HHBIM BO3-
JeHcTBUAM Ha peuHol crok. Iloapo6Ho 3TH Bonpockl 0600IIEHE B pa-
6otax M.A.IlTuxioMaHOBa U COOTBETCTBYIOIIMX METOIMUYECKHX YKa3a-
HHSX W PEKOMEHAAIMAX. X034 CTBEHHBIE MEPOTIPUATHA Ha BofocOope
Yanje BCETO CBA3BIBAIOT C BIISHHMEM IPEXKIE BCETO HA PEXHM PEUHOTO
CTOKa — ITIABHOM cocCTaBiAromeir BogHoro OanmaHca o3epa. HamGonee
3aMETHBIM, 0COGEHHO B 30HE HEIOCTATOYHOTO YBIIAXXHEHHS, OKa3hIBa-
eTCA CHIDKCHHE PEYHOIrO CTOKa MPH CO3JaHHM Ha BIAJAIONMX pPEKax
HpPYJOB H BOJOXPAaHHUIIHII, KOTOPHIE YBENHIHUBAIOT HCIAPESHHE.

49




OcHoBHBIE MOAXOABl K BEIIBICHHMIO M KOJIMYCCTBEHHOH OLIEHKE
BIHSTHUS X03AHCTBEHHOMN NESATEIBHOCTH HA €CTECTBEHHEBIA PEXXUM BOJ-
HBIX OOBEKTOB CBOIATCS K HCIOIB30BAHUIO CIEAYIONIMX METOOB!

1) oLEHKH OJHOPOIHOCTH CTATUCTHYECKUX PSIOB B HPEAIIOIOXKe-
HuH 00 uX 061iel CTalMOHAPHOCTH;

2) uccnenoBaHus MHOTOJIETHUX KOJIeOaHUH PSOOB PEXUMHBIX Xa-
PaKTEpUCTHK BOJHOCTH B COBOKYIHOCTH C aHAIH30M ECTECTBEHHBIX
METEOPOIIOTHUECKUX (PAKTOPOB M Pa3BUTHEM XO3SHCTBCHHOH IeATElb-
HOCTH;

3) cpaBHEHMA peXHUMa Ha MCCIEAYyeMbIX O0BEKTax M OOBEKTax-
apasorax ¢ 3aBeI0OMO HEHAapYIICHHBIM PEXKUMOM.

2.3.6. Boonbie sxocucmembl Cyuiu

B BomoeMax ¥ BOJOTOKAX KHMBBIE OpraHW3Mbl HAXOZATCS B IIOCTO-
AHHOM B3aUMoOZeHcTBHU ¢ abmormueckumu (pmsuueckmmy, xuMHye-
ckuMK) pakTopamu cpenbi, He TOJIBKO HpUCIOCcCabINBasch K HUM, HO B
IIPOIIECCE CBOEH >KM3HEIEATEIbHOCTH OKa3blBas CYIECTBEHHOE BIIMA-
HUe Ha PU3MKO-XMMIYIEeCKHe NPOLECCH B cpefe. B pe3ynpTare xUBOH 1
HE)KMBOH KOMIIOHEHTH! (GYHKIMOHMPYIOT KaK €IHHOE Iielioe, 00pasys
SKOCHCTEMY.

COBOKyNHOCTH COOCTBEHHO 3JIEMEHTOB 3KOCHCTEMEI BOJIOEMA HIIN
BOJIOTOKA TPaJUIMOHHO JENAT Ha JABE IPYNIbI — abHOTHYECKHE U 6HO-
THUYECKHE, CBA3aHHBIE IPYT C APYroM depe3 GMOTreHHbIE COCTaBIAIONINE
— JKMBO€ ¥ MEPTBOE OPraHMYECKOE BEIECTBO. Abuomuueckue Komno-
Henmbl XapaKkTepUu3yIoT GmoTom — cpeny oOWTaHMA JXXWUBHIX OpraHH3-
MoB. OOBIMHO PAaccCMaTPHBAIOT THMAPO(QUIUUECKUE, THIPOIOTHYECKHE,
THAPOAMHAMUYECKHE, THIPOXMMHYECKHE COCTaBIAONMe OHOTOma
MOKa3aTeNny 3arpsa3HeHdsa cpenpl. buoTudyeckwe KOMIIOHEHTH! KOCH-
creMbl opMHUPYIOT OHOIEHO3BI — JXKUBBlE COOOIIECTBA, KOTOpPhIE ONHU-
CHIBAIOTCS T'HAPOOHONIOTNYECKUMH TOKA3aTeIIMH.

B xommnekc eudpogusuyeckux xapaxmepucmux 6HOTOINA IPUHATO
BKJTIOYATEH NPEXAE BCETO MPO3pavHOCTE BOJEI, €€ IBETHOCTh U OCBe-
IIEHHOCTh. - OHUM M3 BAKHEHIIUX 2UOPOAOZUHECKUX NOKA3AMeEnei
6HOoTOMa 03ep U PEK SABILICTCA TEMIIEPATypa BOABI — II0Ka3aTellb TEPMU-
94eCKOro coctosiHus Bomoema. C TeMmepaTypoil BoIpl CBs3aHBI ee (u-
3MYECKHUE CBOMCTBA, PACTBOPHMOCTh T'a30B, YCIOBHA KU3HEAEATEILHO-
CTH THZPOGHOHTOB, NPOAYKTUBHOCTE BOJOEMAa M BOJOTOKA. YPOBEHB
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BOJIBI, TCYCHHUA ¥ BOIHEHME TPAJUIMOHHO OTHOCAT K IpyINIe 2U0poou-
Hamuyeckux napamempos. KonebaHus ypoBHA BOABI 3aBHUCAT OT BEJIH-
YMH ¥ COOTHOIIEHHH COCTaBJIIIOMIMX BOAHOrO 0ajiaHca M MOTOMY CBS-
3aHBI HE TONBKO C reorpadH4eckoi 30HAIBHOCTHIO, HO M CO CTPOSHHEM
o3epHeIx cucteM. CHHCOK 2udpoxumuyeckux noxasamernet OMOTOIA
XapaKTepu3yeT ra3oBbli (KHCIIOPOA, YIVICKHMCIbIH ra3, a WHOTAA Cepo-
BOZOPOA U MeTaH) U uouHbH (anwonsl — HCO; , COs3*, SO~ Cr;
katmonsl — Ca®*, Mg, Na', K") mmm comeBoii cocras BojsL,
GuoreHHsle KOMIIOHEHTHI (MUHepanbHEI ¢ocdop — P,y ¥ npencras-
nenubri annonamu PO, ; oprasmueckumit doctop — Poyr; MUHEPANBHBIIH
a30T — Ny~ paBubiii cymme NO;~, NO, -, NH,; asor OpraHuYCCKuil —
Nopr; HBYX- H TpexsanenTHoe xene3o — Fe** Fe’* u xpemunit — Si),
OPTaHHYECKOE BEIIECTBO, MUKPO3JIEMEHTHIL.

K GuroreHHBIM BeIECTBaM OTHOCST KH3HEHHO HEOOXOMUMBIE 3Jie-
MEHTHI, 6€3 KOTOPBIX HE MOTYT CYINeCTBOBATh XUBEIE Opranu3msl. Ca-
MBIM B&XHBIM SBIICTCS a30T, KOTOPHIH JMMHUTHDPYET Pa3BHUTHE BCEX
pacTUTENBHBIX opraHusMoB. ®ochop BXOXUT B COCTaB I0GOro opra-
HHYECKOTO BENIECTBA, HO B BOJE €r0 CONEPIKaHUE OYeHb HeGOMbIIoEe 1
B YHCTBHIX BOJAX HUCUMCIACTCA NOIIMH MWUIATpamMMma Ha jutp. JKeneso
BXOIUT B TEMOTIIOOHH KPOBH, a KPEMHHI HEOOXOMUM ISl HOCTPOEHUS
BHYTPEHHUX U HAPY>KHBIX CKEJICTOB.

Opranudeckne BemeCTBa B BOJAX IPEACTABICHB! PA3IMUHBIMU
HpomyKTaMu OElKOBOTO M >XHPOBOro oOMeHa: KHcIoTaMu (YKCYCHAs,
MacnaHas), 6enkaMu, dbupamMu, aMHHOKHUCIOTaAMH M T'yMYCOBEIMU Be-
IIECTBAMH.

OGBIYHO BHIIEIAIOT IATH MOAIPYII MUKPOSJIEMEHTOB: TUIIMYHEIE
xarnonsr: Li* Be?*, Sr**, Ba2+; TUNIWYHBIE arvoHel: Br, I7, F, B3_; Ho-
HBl Txembix metamtos: Cu®t, Ag" , Pb*, Ni%*, Co?*; amboreprsie
xoMmiekcoobpaszorarenu: Cr, Mo, V, Mi; pairoaKkTHBHEIE 3JIEMEHTHL:
U,Ra’, H.

B ocobyro rpymniy XMMHUYECKHX HOKa3aTellel BOMbl 0OBEIUHAIOT
HECBOMCTBEHHBIC JUIA HE3arpA3HEHHBIX BOX KOMIIOHEHTH — 3a2ps3-
naowue gewjecmea. Hanbornee pacnpocTpaHeHHEIE U3 HUX CBEIECHHI B
HECKOJBKO IPyNm: He(PTh U HeTEPOXYKTHI; NECTHIUIbL; AETEPreHTHI;
TsKEIBIe MeTauIbl. llogBneHue moOoro M3 MepeYHCICHHBIX BELIECTH
YKa3BIBAacT Ha 3arpsA3HEHHUE 03epa.
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BaXHBIMH XHMHYECKUMH XapaKTepPUCTHKAMU BOJBI O3€p U peK
TaKKe ABIHAIOTCS OKMCIUTENHLHO-BOCCTAHOBUTENLHEIM HOTeHIHuan E#,
LIETOYHOCTL BOMBI U 00IIas JKECTKOCTh. XUMHYECKHH COCTaB U CoJe-
CoJlepkaHue BOJIBl B HHX OOYCIIOBIICHBI B NIEPBYIO OYEPEnb reorpadu-
YeCKHMMH 0COOEHHOCTSMHM 0acceHHOB 3THX 03€ep, T.e. 3aBHCAT OT KIH-
Mara, CTOKa, TEONIOTHYECKOI'0 CTPOCHHUS, HOYBEHHOIO ¥ PACTHTEIBHOIO
MOKPOBOB GacceifHOB. Bosmpiryio pois B GOPMHUPOBAHMM XHMHYECKOIO
pexuMa 03ep UIparoT pasMepsl U GopMa KOTIOBHH.

JIns onucanus GHOIEHO3a YacTO BBOAATCS 000OIIEHHEIE (arperu-
pOBaHHBIE) KOMIIOHEHTHL. IIpy 3TOM 06061IEHNE MOXKET IPOBOTUTCS B
COOTBETCTBHMH C TAKCOHOMUYECKOH CTPYKTYpOH co00IIecTBa, SKOJIOTH-
yeckuMu uiu (uznomormdeckuMu ocobeHHocTaMHM BuIoB. Hanbonee
KPYIHBIMHU arpeTHPOBaHHBIMH €IVHHULIAMH SBJLTIOTCA OaKTEPHOILIAHK-
TOHHOE, (DUTOIIAHKTOHHOE, 300IUTAHKTOHHOE COOOILIECTBA, a TakKXe
30060eHTOC (MakpodayHa) u uxtHodaysa. Kaxmoe u3 sTux coobmiecTs
XapakTepu3yeTCs BHIOBBIM COCTaBOM, YHCIIEHHOCTBIO, OHMOMAaccou
(o6uueit u o BUAaM), NOKa3aTEIAMU HNEPBHYHON NPOTYKIUH U HECT-
PYKIIMH OPraHU9eCKOrO BEILECTBA.

OCHOBHOE BHMMaHHE TPH XapaKTEPUCTHKE OaKTEpHUAILHOIO Hace-
JIEHUsl YACTISIeTCsS OMMCAHUIO PONU MHUKPOOPTaHM3MOB B CaMOOYHCTH-
TEIBHBIX IIPOIECcCax, MUKPOOHOJIOTHYECKOH aKTHBHOCTH OaxTepuii,
CAaHHUTAPHOMY COCTOSIHHIO M TaKCOHOMHYECKOMY COCTaBy OaKTepHii,
rpuboB, Opoxoked. ODKOJIOTHYECKas XapakTEPHUCTHKA BHIOB, ompeze-
JSIOLMX TPOAYKIMIO (UTOIMIAHKTOHA, BKIIOUAET 06heM KIETKH (M),
OTHOILEHHE K COJICHOCTH M TeMIepaType BOIBI, reorpadudeckoe pac-
NPOCTPaHEHWE M MEePHOJ BereTaiuu. XapaKTepHCTHKA 300IUIaHKTOHA
NpeNyCMaTpUBAaeT OMMCAaHHE TPOMHUIECKOH CTPYKTYpHl COOOILIECTBa,
BOCIIPOM3BOJICTBA H IPOJYKUMIO — CPOKM MacCOBOTO DPa3sMHOXEHHS,
CKOPOCTh Pa3BHUTHA, YHCIO I'eHepalui, IIOLOBUTOCTE OCHOBHBIX BH-
JIOB, CE30HHYIO ¥ MHOTOJIETHIOIO TMHAMUKY U paclipe/IclICHHUE.

JIia Ka4eCTBEHHOro M KOJMYECTBEHHOTO OIMCAHUSI OCHOBHBIX BH-
0B 3006enTOCA (MOMMXETHI, MOJUTFOCKH, Paykd) — KOPMOBOH 6a3sl it
pBIO — HPUBOAAT SKOJOTHUYECKYIO, 300reorpaduyeckyio H Tpodude-
CKYI0 xapakTepucruku. Hapsmy ¢ mepeduciieHHBIMH BBIIIE I BCEX
COOOIIECTRE B MCIOM JAIOT TaKHe XapaKTePHUCTUKH KaK MakCHMalbHas
mHa ocobeil (MM), TyOMHa OOMTAHMA B TOM YHCIEC M HanOOJBIIUX
OuoMacc, MpUHAUIEKHOCTD K ONPEICICHHOMY 300reorpaguaeckoMy M
TpopHUIECKOMY THITY, a TAKKE TUILY IO CONEHOCTH.
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Buonornueckue mOKa3aTelX OCHOBHBIX BHMIOB MXTHO(AyHEI
BKJIIOYAlOT BO3pacT (YMcio JieT) M Bo3pacTHOH coctaB (% mo vmciy
IITYK), CPEIHIO IHHY (cM) M Maccy (T) OIHOBO3PAacTHHIX ocobeit u
ocobeli mpu pasuom Bospacre (1-3, 46 sner), monosospenocts (%),
YHCIEHHOCTh IIOKOJICHUI, paclpeneclieHue, IOBEJCHHE, MUrpPalMu.
Bocnpou3BoACTBO XapakTepu3yercsd DaTaMH HEPECTOBBIX IIOAXOJOB,
Havaja M pasrapa HepecTa, MpOOIDKUTEIHLHOCTHIO HEPeCTa, YUCIIEHHO-
CTBIO JINIMHOK.

[epeueHs 2udpobuonocudecKux KOMUOHEHMOE8 TAKXKE BKIIOYACT
(OTOCHHTETHYECKHE MUTMEHTHI, HHAEKCH CalmpOOHOCTH, KJIACC YHCTO-
THI BOZBIL.

2.3.7. Oxonozuueckoe cocmosnue 600HbIX IKOCUCEM CYWIU

TpaIuIMOHHO XapaKTEPUCTUKA SKOJIOFMYECKOr0 COCTOSHHS 9KO-
CHCTEMb] BHYTPEHHHUX BOZOEMOB M BOJOTOKOB IPEIyCMaTpHBaEeT OLCH-
Ky KagecTBa BOZbI, BKIIOYas 3arpsa3HEHME, OUpEACNCHHE CTEIECHH
TPOGHHOCTH BOZOEMOB M MX YCTOMYMBOCTH K BHENIHHUM BO3ICHCTBHIM.
B mocnmemHee BpeMs BBEOCHO TakOe IOHATHE, KaK OIEHKA BIIMSHHSA
TOKCHKAHTOB Ha MHTCHCHBHOCTh OOMEHHBIX IIPOLIECCOB B BOAHBIX KO-
cucreMax. PaccMOTpHM HEKOTOpHIE U3 HHUX.

Hon xauecmeom 600bI mMOHMMAaETCAd XapaKTEpUCTHKA COCTAaBa H
CBOICTB BOIIBI, ONpPEICIAIONIas €€ IMPUIOAHOCTh i KOHKPETHBIX BH-
ZI0B HoJIb30BaHmA. Iloka3aTeny KayecTBa BOABI PHHATO JAEIUTH Ha (u-
3U9ecKHe, XuMudeckue u 6uonormieckue. K pusnueckum nokazarensim
OTHOCST 3allax, MyTHOCTh, Hanu4yue B3BeceH, HEPTAHLIX TEeHOK. Xu-
MHYECKME MOKa3aTelH BIIIOYAIOT COJCPIKAHNE HECTOMKOro OopraHudye-
CKOTO BEIIECTBA, XaPaKTEPHU3YEMOIO MEPMAaHIaHATHOM OKHCIIAEMO-
CThIO, COZIEPIKaHKE KUCIOPO/[a, KOHIIEHTPALHMIO aMMOHMS M HUTPATOB, a
Talke BECh KOMIUIEKC DAacTBOPEHHBIX BemlecTB. M3 GHonMOrmueckux
nokasareneil Haubonee MHGOPMATUBHBEIMU SBIAIOTCS KOIMYECTBO Ca-
npouTOBEIX OGakTepHif, COCTaB NPOCTEHIIMX BOIHBIX OPraHU3MOB,
COZIEpKaHHE KHUIIESYHBIX Najovek, Omomacca (GUTOIIaHKTOHA ¥ HHTYa-
TBIX BOJOPOCIIEH, MHIEKC CaMOOYHILICHYS.

Haunbonee pacmpocTpaHeHHbIH MOAX0A K OLEHKE KayecTBa BOIEI
OCHOBBIBAE€TCS Ha CONOCTAaBICHHH C COOTBETCTBYIOIIMMH HOpPMAaTHB-
HBIMM JIOKa3aTeJLIMU Pe3yIBTaTOB ONPEIeIICHUS XUMMUIECKOr0 COCTaBa,
(bHU3UIECKUX CBOMCTB M GaKTEepHOIOTHYECKUX XapaKTEPUCTHK BOABI B
OTHENbHBIX TOUYKAX BOTHOI'O OOBEKTA.
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Kpome Toro, cymecTByIoT 1 crioco6sl KOMIIEKCHOH OIECHKH Kade-
cTBa BoA. OHM NOAPa3yMEBAIOT NPECTABICHNE O CTENIEHH 3arpA3HEHN
BOJ WK 00 ee KadecTBe, OJJHO3HAYHO OTpakarollee uepes Ty WK HHYIO
cHCTEMY IIOKa3aTeNeH B TOM WM MHOH ¢opMe BCIO IuOO0 OIpenereH-
HBIM 00pa3oM OrpaHNMYEHHYIO COBOKYITHOCTh XapaKTEpHCTHK COCTaBa 1
CBOMCTB BOZBI OTHOCHUTENHHO KOJNMYECTBEHHBIX XapaKTEPUCTHK, Yalle
HOPMATHBOB, JUI1 ONpPENEICHHOTO0 BHAa BOAONONB30BAHUA MM BOJO-
noTpebIenus.

JocraTouHo OOBEKTHBHOM XapaKTEepUCTHKOM KadecTBa MPHPOA-
HBIX BOJl M IIOKA3aTeleM 3arpA3HCHHOCTH SABJETCS CHUCTEMA HHTeE-
rpajdbHBIX NMoKa3aTened. Ee nperMymecTBoM 1o CpaBHEHMIO C €IMHMY-
HBIMM KOCBEHHBIMH IOKA3aTEIAMH SBIIIETCS BOSMOXHOCTh 0000IIaTh
JaHHBIE 10 CTBOPY, YaCTH BOIXHOTO OOBEKTA MM IO BceMy OOBEKTY B
menoM. Breigensior 3 rpymiel MHTETpanbHBIX IMOKa3aTeNled KadecTBa
BOJ:

1) THAPOIOrHIECKHe MOKa3aTeN! CPpeIHEeH 3arpsI3HEHHOCTH 001eit
Harpy3ku: a0COMIOTHBIM IoKazaTens OOIIel HarpyskH, IOKAa3aTelb
NPEBHIIICHHS 3arpsA3HEHMA HAJ HOPMOH, MOKa3aTelnb OTHOCHUTENBHOM
HPOAODKMTENFHOCTH OOIIeH 3arpsA3sHEHHOCTH, IIOKa3aTellb OTHOCH-
TENBHOr0 00bheMa 3arpA3HEHHOr0 CTOKA, IMOKa3aTellb OTHOCHUTEIbHOM
HATPY3KH KOHCEPBATHBHBIM 3arpsA3HUTENIEM M OP.;

2) THAPOJOTO-TMIPOJMHAMUYECKNE IOKa3aTelnd COCTOSHUA 3a-
TPA3HEHHOCTH BomoeMoB. K HMM OTHOCAT JHMHEHHBIM IOKa3aTelb 3a-
TPA3HEHMS, TOKA3aTeNb OTHOCUTENBHOMN 30HBI 3arpA3HEHM IJIOIAU B
IUTIaHEe, OTHOCHUTEIBHBIA 00BEMHBIH NMOKA3aTelb 3aTPISHEHMS;

3) moxasaTeld, YIHTHIBAIOIME BHENIHUA BOJZOOOMEH B BOZOEME.
3T0 mpexae BCero MOKa3aTellb OTHOCUTEILHOI'O BPEMEHH HACHIIECHHSA
BOJIOEMA 3arps3HAIOIINM BemecTBoM 10 yposas IIJIK.

Tunpobuonormyeckrue NMOKA3aTeNd, XapaKTepH3YIOIe KadecTBO
BOJIBI KaK Cpe/ibl OOUTAHMA KHMBBIX OPTaHM3MOB, IIPHHATO pa3bUBaTh Ha
JIBE KaTETOpHM — CTPYKTYypHbIE M GYHKIHMOHAIBHBIE. M3 KaTeropuu
CTPYKTYPHBIX MOKa3aTeJael MCIONB3YIOTCA YUCIO BHJIOB, 00mas 4uc-
JenHocTh ocobeit (keTok) M Gmomacca M (PUTOINIAHKTOHA, MUKPO-
duTOGEHTOCA, 300IUIAHKTOHA, 3000€HTOCa U 300HTOCA, TPOLEHT 3a-
pacTaHus MENKOBOAMI U duToMacca MakpoduTos. Obmee aucno 6ax-
TEpHiA, BpeMs yOBOSHUSI WX YHCIA, YUCIO CanmpodUTHBIX GakTepuil u
JaHHbIe O CIEIMATN3NPOBaHHBIX TPyINax 6aKTepHil OTHOCATCA K MHK-
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pobuonoruYecKkuM CTPYKTYPHBIM IokaszaTemsM. K QyHKIMOHaIBLHBIM
TIOKa3aTeIIM OTHECEHBl HauOollee BaXKHBIE IapaMeTphl OTHEIbHBIX
3BCHBLER MHUUICBOH HENW; [TOKA3aTENb BaJOBOH NMEPBUYHOM MPOIYKLMH,
[IOKa3aTeNb IEePBUYHON NECTPYKIMH, II0Ka3aTelb CyMMapHOTo pacces-
HHUA SHEPTMM M OTHOIICHUE NOKa3areNsi IepBHYHOH BaloBOH NMpOmyK-
MK K ITOKA3aTelo NEPBUIHOMN JeCTpyKIHUH.

[IpUHIMIMAIEHO OTJIIMYHOM KaTeropuell NoKasaTesell SBIIOTCS
THAPOGHONIOIHYECKUE TIOKA3aTENH, XapaKTEpH3YIOLIUE CMeneHb mpog-
HOCMu M YKa3bIBalOIMe Ha NOTEHLUHAIbLHBIE BO3MOXHOCTH OHonoruye-
CKOTO 3arpa3HeHHsA BoJoeMoB. K HMM OTHOCHTCSA Tak Ha3bIBacMBIN MH-
JIEKC CaMOOYMILIEHHS — OTHOIICHUE NEPBHYHOMU BaJIOBOH IPOMYKIMM K
CyMMapHOH IecTpyKuuH IUIaHkToHa. MHmexc TpodHOCTH OCHOBaH Ha
CeMM MOKa3aTendax: NEPBHYHOH NpOXyKimH, xiopodwmmuie "a", obGmem
conmeprkanuu ocgopa, 06ImEM CoAepKaHUM. OpIaHHIECKOr0 a30Ta, Ipo-
3pauHOCTH IO AUCKy CeKKH, YAETHLHOH 3JIeKTPONpPOBOJHOCTH, COOTHO-
ey Katnonos (Na+K) u (Ca+Mg). AGcomroTHOI BeMIHHE HHAEKCA
HeIb3s NPUAATh TOUYHOro (M3UYECKOro Mid GHOJIOTHYECKOro CMBICIHA.
Cuauraercs, 9TO OH ABJIAETCS OTHOCHTEILHBIM KOJIHYECTBEHHBIM ITOKA3a-
TeneM TpohHOCTH 03€p U pek. MHIEKCH cpaBHEHHS OCHOBAHEI Ha CPaB-
HEHMH C "3TaJIOHHBIM HEHAaPYIICHHBIM COCTOSHMEM" BOIHOTO 00BEKTa 1
ero skocucTeMbl. K HuUM oTHOCATCA KO3dhduIment obmnocTr XKakkapa,
ko3 dHIMeHT obmHOCTH BHIOBOrO cocraBa CepeHcena, Ko uIHeHT
obmHOoCTH ymensHOro obmnms Bajinmreiina — [opsruna, xosddum-
€HT abCOMOTHOrO BUAOBOrO cxozcTBa KoHcranTHHOBa, a Takke KO9(-
¢bumuentsr cxonctBa Kympumuckoro, Mayurdopaa, kosdduimenTs
Paabe n UYekanosckoro. FIHIEKCH BUAOBOTO OOMINS ONPENCIIAIOT SMITH-
PHYECKHME 3aBUCHMOCTH 4MCIIa BUXOB OT KoImdecTBa ocobeii. MHexch
pa3sHOOOpasys IpejIaraauchk psmoM Hcciaemosarenei. Haubonee ymot-
peOuTENbHEIE M3 HUX — MHACKCH Bpmwimoona, IllenHona — Mapreneda,
Mapaktypa. K uH/I€KCaM BHIPOBHEHHOCTH OTHOCATCS MHAEKCH CHMIICO-
Ha, Menrunuka u Bunbsmca.

2.4. Ctpykrypa autocdepsnl
24.1. Jlumocgepnvie nnumor

JIntocdepa pa3bura Ha OTHENBHBIC IUIMTHI, OOliee TSDKEILIE, YEM
BemecTBo acTesocdepbl. OHM HaXONATCA B HOCTOSHHOM ABH)KEHMH U
OOHOBJICHUH. '
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Jlumocgepras nauma — KpymHbIH (HECKOIBKO THICSY KUJIOMETPOB
B HOIEpeYHNKe) OJI0K 3¢MHOH KOpPHI, BKIIOUAKOMKI HE TOIBKO KOHTH-
HEHTAJIbHYI0, HO M CONPSDKEHHYIO C HEH okeanwdecKylo kopy. OH or-
PaHHYEH CO BCEX CTOPOH CEHCMHYECKH W TEKTOHHYECKH AKTHBHBIMH
30HaMU PA3NOMOS.

JIuTocdepHsle IUUTH HE CHAasHbl B €AWHOE NEN0oe, Ha IPaHHNax
MEXIY HUMH MOTYT IPOWCXOIUTH DPas3iHMdIHBIC SBICHUA: OHH MOTYT
pasgBurathes (0OpasyeTcs HOBas Kopa B 30HaX pudTOB M pa3IOMOB),
CHBUTATHCS (TPOUCKOAUT MOIIBHUT C IOTPYKEHUEM ONHOHM ILTMTHI IO
JIPYTYIO) WIM CKONB3UTH OJHA OTHOCUTENHHO Apyroi. I'pammner mmmr
SBIAIOTCA 30HAMH MAaKCHMAalbHOH CEHCMHWYECKOM M BYIKaHHIECKON
aKTHBHOCTH.

IIpouecc 06pazoBaHus OKEAHWIECKUX IUTOCEPHBIX IUTHT YHIpO-
OICHHO MOXHO TIPEACTAaBUTHL B CIEAYIOIEM BUAe. BemecTBo acTeHO-
cheps! BBHIXOIUT HA IOBEPXHOCTH OKEAHWYECKOro IHA 4Yepe3 3a30pH
MEXAY IUTITaMH, 3aTEM OHO OXJIAKAAETCS U KPUCTAIUIN3YeTcs], 00pas3ys
ropHeie nopoas! uTochepsl. CaMy ITUTH MOCTENCHHO Pa3IBHIAIOTCA
U ente Oonplne oxnaxmarTcs. Ha MecTo crapsix ydacTkoB u3 pudro-
BBIX PAaCKOJIOB IOCTYIIAET HOBOE acTeHOC(HEPHOE BEIECTBO, U IIPOLIECC
moeropserca. C pOCTOM NPONOJDKUTENFHOCTH OXJIAKACHHS acTEHO-
chepHOro BemecTBAa IPOUCXOAUT 3ariryOleHNe ero HIDKHEH TPaHHUIBI
PAaCKpHCTAILIN3ANUH,

Ipy pa3smBHKEHUH OKEAHWYECKUX JHMTOC(EPHBIX IUIMT 00pas3yroT-
C OTKPHITHIE TpEIMHE], OPSHHpYIOmHe acteHocdepy u obecmedn-
BalOIIME MOTHATHE ce 0a3aJbTOBBIX MAarM HAa MOBEPXHOCTH MOPCKOTO
IHA ¥ JIOCTYI MOPCKOM BOABI B OKEaHHMYECKYI0 KOpy. OITHOBPEMEHHO
OKEAaHWYECKHE JIMTOC(PEpHBIC IUIUTHI BMECTE C OKECaHHUECKOH KOpOH
MOCTOSHHO OCYIIECTBILIIOT IIpoIecC HOAABHra, B X0Je KOTOPOro OHH
MCOBITHIBAIOT BO3JCHCTBHE M30BITOYHOTO IaBicHHA. B pesynpTate B
HIKHER (TOAIBUraeMoi) MIMTe BO3HUKAIOT IUIACTHYeCKue HedopMa-
., OHa MEHSET CBOE HAIPABICHHE M KPYTO OIIyCKAeTCA B MAaHTHIO
TMOJT OCTPOBHEIMM JyraMyl M aKTHBHBIMH OKpaHHAMH KOHTHHEHTOB.
Bwmecre ¢ nuTocdepHBIME INIATAMH ¥ C OKEaHWIECKOH KOpOH B 3TH
001acTH 3aTSATUBAIOTCA PHIXJIBIE OCAIKH.

2.4.2. Texmonuueckue 0gudicenust 8 iumocgepe

[IpuponHble MBIKSHUS 3¢MHOM KOPBI (TEKTOHHYECKUE JBHKEHIA)
MPOSBIIOTCS HEOAWHAKOBO HAa PAa3MMYHBIX Y4acTKaxX 36MHOHM IOBEpX-
HOCTH. B OMHMX 30HaX OHHM IPOTEKAIOT CO CPABHHUTENHHO GONBIIMMHU
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CKOPOCTSAMM ¥ aMIUTMTYAaMH. OTH 00IacTH Ha3BIBAIOTCSA HOABHIKHBIMH
(reocrnximuany). B pyrux 30Hax TEKTOHHYECKHE IBYXCHHS OCYIIE-
CTBILIIOTCA ¢1abo M ¢ Manoi amrmumrynol. Takue o6iacTi MOTydHIH
Ha3BaHue CTa0WIBbHBIX (1aTdhopM).

TI'eocunknunansuvie obnacmu — TEKTOHUYECKH ITOJBIDKHBIE 00-
MMPHEIE YYaCTKH 3€MHOH KOpBI, BEITSHYTEIC HA JIECATKH, COTHA M ThHI-
CSYM KMIIOMETPOB. B HHMX 3aponaroTcs M pa3BUBAIOTCS T'COCHHKIIH-
HalbHBIE NMPOTHOHl, 3alOIHEHHbIE MOIIHBIMU TOJIAMH OCaIOYHBIX M
BYJKaHH4YecKUX Hopoj. Ilporubsr nmpeobpas3yroTcs B CKiIaqdaThie Top-
HBIE COOpY>XCHUA. B HawanbHOM CTaJMu re€OCHHKIIMHANM MpeobiaaaeT
MOTpy>XcHHEe, B TMyOokux nporubax obpasyrorcs Mopsa. B szaxmroun-
TEeIbHOH CTamuM NpeobnafaloT MOmHATHA (OporeHes), 2opoobpasosa-
Hue. 3eMHas Kopa 31eCh CTAHOBHUTCS OCOOESHHO MOIIHOM ¥ CIIOXHO pac-
qneHeHHOH. ['opHas cTpanHa ¢ yracasMeM TEKTOHHYECKOH HEATEeIBHO-
CTH pa3pymaeTcs, NMPeBpamasick CHadajia B IEHEIUICH (I0YTH paBHHU-
HY), a 3aT€M M B PaBHUHY. | COCHHKIHMHATHM OTIMYAIOTCS BBICOKOM
CEHCMHYHOCTBIO, BYJIKAHWYECKOH aKTHBHOCTBIO. | eOCHHKIHMHAILHOM
061acThI0 Ha3BIBAIOT YaCTh TE€OCHHKIMHAIBHOTO MOsCA, HAIPUMED
9acTh THXOOKEaHCKOrO 1105¢a, KOJIBIIOM OKPYXKAaIOIEro OKEaH.

Co BpeMeHEeM I'€OCHHKIIMHAIY IPEBPAILAIOTCS B niam@opmbl, OT-
JAMYAIoIKecsd CIIOKOHHBIM TEKTOHHYECKUM PEKMMOM (MEIICHHBIE U
IUTABHBIE BEPTUKATbHBIE ABIDKEHMA). DTO OOBIMHO KDYIHBIE, 10 He-
CKOJIbKUX THICSY KHJIOMETPOB B IIOINIEpEYHUKE, clabo pacuICHCHHBIC
raeI6sl 3eMHOH KOpbl. OHH MMEIOT IBYXBIAPYCHOE CTpoeHue. Bepxuwmit
Apyc (4eXOl) CIOXKEH CIIOKOHHO" 3aJIeralOMIMI OCaIOYHBIME [OPO/a-
MH CpaBHMTENBHO HeOonbmo# (3—4 kM) MOIIHOCTH, 006pa3yroLMMM
MHOTZAa TOoJNoTHe nporubel (cuHewinssl) U momHsaTus. Hyoxauil spyc
(bynnamenT) mmathopMsel 06pa3yIOT MOPObI, CHIIBHO CMATHIE B CKIIA-
K¥ B [IPEIBIAYIIFE T€OJOrMIeCKIe IEPHOIE], IPOPBAHHBIC HHTPY3UAMHI
(BHempenusaMHu MarMsbl). OHH COCTOAT M3 MeTaMOP(HU30BaHHBIX M Tpa-
HUTH3HPOBAaHHBIX T'OPHBIX IIOPOJ, BBICTYIAIOIIMX HAa IIOBEPXHOCTH B
obnacTH IMTOB, IAe KPYIHBIE CTPYKTYpHBIC MOTHATHA CKIan4aToro
¢bysmamMeHTa ApEeBHUX IUIATGOPM BBIXOJAT Ha 3€MHYIO MMOBEPXHOCTH.
Hanpumep, bantuiickuit murt Pyccko mnatdopmsl, AJTaHCKu# AT
Cubupckoit matGopMsl.

Mexny reoCHHKIMHATAMY M IIaThOpMaMH HEPEeIKo pacriojara-
JOTCS CJIOJKHBIE 110 CTPOEHHIO KPYIHEIE Kpaesble npo2ubul (MX HA3LIBa-
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IOT TaKKe MEPEOBBIMM HIH NPEATOpPHBIMH). Takoi Imporu® B 30HE,
HMOTPAaHUYHOM MeXRy IIaTdopMoil ¥ eKnaggaTsiM COOPYKEHHEM, BO3-.
HUKLIMM Ha MECTe TCOCHHKIIMHAIIH, TAHETCI OOBIYHO Ha MHOTHE COTHH
KAJIOMETPOB U 3allOJIHEH MOIMHOH Tommiel ocamouHbIX mnopox. Kpae-
BbIE IPOrHOB! 6OTraThl MECTOPOXKASHUAMH YL, HEDTH U conell. Y Kkpas
COBPEMEHHBIX MAaTEPHKOB Ha J[HE OKEAHOB YacTO MMEIOTCA TiIybokme
TOHIDKEHUA — oicenoba, TAEe WAET HAKOIUICHHE OCaaKoB. HX MOXHO
CYHTATh OKeaHUYECCKIMH KPaeBbIMH ITPpOorubaMu.

Ornenphple yacti (WWIMTHL, OnoKmM) JIUTOCHEpH! IEpPEMEIArOTCs
TOPU30OHTANBHO HA COTHH, & TO M THICIYHM KmiIoMeTpoB. IlomoGHbre
IBEDKCHHA (Apedd)) MpOMCXOIAT 4pe3BBIYaHO MEINCHHO, B TCUCHME
MIJUTHOHOB JieT. OHM aKTHBHO M3yYarOTCsl B HACTOAILEE BPEMSL.

2.5. KomnoneHnThb! KprHochephl
2.5.1. Obwue ceedenusn

Kpuocdepe cBOMCTBEHHS! SMHU30MIECKHE, KPATKOBPEMEHHBIE 00-
pa3’0BaHUA: MHUIPHPYIOLIME CHCTEMBI OOJIAKOB, COIEp)KANIMX aTMO-
cepHble NbabL;, KPATKOBPEMCHHEIH, CE30HHBINA ¥ MHOTONETHHI CHEX-
HBIH ITOKPOB, aKKYMYJIUPYIOIIHI TH JbAI 1 KOHACHCUPYIOIUHI BOAA-
HBIE Iaphl; CE30HHOMEP3IIbIe (€XXEr0IHO U B OTAEIbHBIE IO/IBI) IOYBBI K
TOpHbIE MOPOJBI, CONEpXKaIlye Jel B MyCTOTaX M IOpax; Ce30HHBIA M
MHOTOJICTHHI JISIIHOM IMOKPOB IPECHBIX M CONEHBIX BOIOEMOB, 00Be-
JMHAIONIAIA JIBABI aTMOC(EPHOr0, MOBEPXHOCTHOTO M BHYTPHBOIHOTO
MPOUCXOXK/ICHUS; Ce30HHBIE ¥ MHOTOJICTHHE Hallequ MOBEPXHOCTHEBIX U
HOJ3EMHBIX BOX; TOPHBIC JEIHUKH U JICTHUKOBBIE IIOKPOBBI MOJIPHBIX
OCTPOBOB M MAaTEPHKOB; TONIIH MEP3IBIX IIOPOA, COAEPHKAILHE ITOA3EM-
HBIE JIBIB] Pa3IMYHOTO FeHe3uca (KOHCTUTYIIHOHHEIE, CerperaiuoHHbIe,
TPEIUHHO-KWIbHEIE, IOrpeOcHHbIE, MEeIEpHbIE M Ip.) ¥ He OTTau-
BAIOLKEe MHOTHE TOJbI, BeKa U ThicsdeneTri. OnpeneneHHas BHICOTHAS
[PUYPOYCHHOCTh KPHUOTCHHBIX 00pa3soBaHMI M LIUPKYyMIONSIPHBIA Xa-
paKTep MX pacupeneleHUs CBjI3aHbl C HEPAaBHOMEPHBIM paclpeeacH -
€M COJTHEYHOH paJualiy 110 MIMPOTE U BRICOTE HAMl YPOBHEM MOPSL.

Pasmeps! obnacTeil pacnpoCTpaHEHHS KPHOTEHHBIX 00pa3oBaHMil
(rabn. 2.4) marot npencTaBaeHUe 0 MacmTabax MX yJacTHA B KPyrOBO-
pOTE BOIBI Ha 3eMIic.
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Tabauya 2.4
KosuyecTBeHHAsl XapaKTEPUCTUKA OCHOBHBIX KPUOTeHHLIX 0Gpa3oBanuii

Macca IInomans pacmpo-
CTpaHeHHs
Bunx nmeaa )
% OT 1o~
0,
i % M. 1 BEPXHOCTH
0, -
JlemHUXM M JIeXHUKOBEIE 241 0% 97.72 16 11 % cy:
TIOKPOBEI LIH
o, -
Tlom3eMHbIE JIBABE 5-10% 2,04 32 25 uf’ncy
D -
Mopekue st 410" 0,16 % |7 A’H‘:‘ea
% cy-
CHexXHpril OXpOB 1-10% 0,04 72 14 Lﬁ’ncy
o,
Ajic6eprn 8-10" 0,03 64 19%
OKeaHa
ATMoChepHBIE TbABI 210" 0,01 — —
Beero: | 2,456:10” 100

2.5.2. JIeOnuxu u ne0HUK08bie NOKPOGbL

Jlednuxogvie noxposwl, n1e0HUKY — 3TO KPUOTEHHBIE 00pa3oBaHu4,
B KOTOPHIX JIEJ pacTeKaeTca OT PACHOJIOXKECHHBIX BHYTPH JIEA0Pa3NeTIOB
K nepudepuy B HalpaBICHUH HAaKJIOHA IIOBEPXHOCTH, O3 MIpsiMO# 3a-
BHCHMOCTH OT penbeda aHa. OHE 06pa3yioTcs TaM, Ilie CHEroBas Ipa-
HHUIa CIIyCKaeTCs IO YPOBHA HIU3MEHHOCTEH; HEOONBINNE JICTHUKOBEIE
MOKPOBEI (0COOCHHO HMMEIONINE KPYTYI0 GopMy TTOBEPXHOCTH, TaK Ha-
3bIBa€MbIe KyTOJIa) BCTPEYAIOTCH TaloKe Ha BBHICOKUX Iniarto. Ilomoxe-
HHe JeNopa3fenoB H (GopMa MOBEPXHOCTH OOYCIOBIEHH! paclpeseie-
HUEM TIUTaHUA ¥ YCIOBMSAMH CTOKA, T. €. KOCBEHHO 3aBHCAT OT penbeda
nuHa. Ecim HepoBHOCTH THA Mallbl IO CPABHEHHUIO C TONMIIHHON IbJa, TO
panuanbHb MPOQUIs MOBEPXHOCTH MPUOIIIKAETCA K OTYOBATLHOMY,
TeM Ooyiee BBIIYKIOMY, YeM MEHBIIE pa3Mep JEOHMKA; B HEOOIBIIOH
CTEIIEHH BBIIYKIOCTh NMPOQHIIS YBETHIMBAETCA TAKKE C TIOHIKECHHEM
TEMIIEPATyPHI JIbAA U YCKOPSHUEM ITUTaHUA.

O6mas Macca JbI0B Ha 3emie mpessimaer 2,5:10' T, Mx ocHos-
Haj 9acTh COCPEINOTOYCHA B JICHHHUKAX ¥ JEIHWKOBBIX MoKpoBax. Ca-
MBI GONBIION JIeXHUKOBEIN muT Ha 3emne — Aumapkmuueckuii. Ero
HamOONBIINH ToNepedHnK cocTapiseT 5600 kM, ramMenbmmit — 2900
KM; IUIOMIaIb ¢ HOKPOBOM TPHOPEKHBIX OCTPOBOB — 13 779 ThIC. KM%,
T.. 98,6 % Bcell moBepxHOCcTH AHTapKTHIBI. O0BEM b2 AHTapKTH-
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YeCKOTO HIMTA 10 PA3iIMYHBIM ounerkaMm 23 — 30,4 mun. xM’. Ero mon-
HOE TassHUE MOXKET NPHUBECTH K NOBHIILIEHUIO yPOBHI MHpOBOro okeaHa
Ha 50 — 65 M. Cpemuauii Bo3pact ipaa 10 THIC. JIeT, a caMBId TpeBHMI
Jel uMeeT Bo3pacT 466 Teic. ner. Bropod mo BenWYMHE JETHUKOBBIA
muT — I pennanockuii. OH IIpocTUpaeTCs ¢ ceBepa Ha 1or Ha 2400 kM u
¢ 3amajia Ha BOCTOK 0 1000 kM. ITnomans muta passa 1806 ThIC. KM,
yro coctaBisier 82,5 % Bcelt noeepxHocTH ['penmanmun. CpenmHas
TomumHa 1613 1600 M, a 06beM oneHuBaeTcs B 2,7 MIH. KM + 5 %.

U3 o61ieii MIOMaIy JeTHUKOBOro ToKpoBa (14,4 muH. kM°) 85,3
% NpUXOIUTCA HAa MATCPUKOBEIA IEIHUKOBEIA NOKPOB AHTApPKTHIHL,
COCTOAIMMI U3 IATH KPYNHBIX CIMBIIMXCS ITIOKPOBOB M MHOXECTBA IIe-
pudepHifHbIX IOKPOBOB M Kymonos;12,1 % cocraBisger neTHUKOBBIi
noKkpoB I'pennmannuu u 2,6 % NpHXOAUTCA HA Manble JIEAHUKOBEIE I10-
kpoBsl Kanaznckoro Apkrudeckoro apxunenara, Mcnannuu, [lnuubep-
reHa, 3emuu Opanna-Hocuda, Hosoit 3emmu, Ceseproit 3emuu u apy-
TMX TIOJIIPHBIX OCTPOBOB, a TAalke Ha TOpHBIC paifoHbl Ilararoxmw,
CKaHOMHABCKOTO IOJIyOCTPOBA H JIp.

MarepukoBEIC ICTHUKOBBIC IIOKPOBBI — MHPOBBIC IIOJIFOCHI XOJIO-
na: B uentpe I'pernanmuu —32 °C. Temneparypa npja I0 JHA OTpUIIa-
TenbHA (B HeHTpe AHTapkTHip! Ha e no —30 °C), B y3Koil kpaeBoit
30HE, IIyOOKHMX BIaJMHAX MOPCKOro mHa (10 — 2,6 KM HIDKE YPOBHS
MOpS) M IIOJ BHIBOIHBIMU JICTHHKAMH, a Takxke Ha rore I'pennanauu u
Ha ceBepe AHTapKTHYECKOTO IIOIyOCTpOBa TEMIEpaTypa IOCTHIAET
TOYKH TasHHSL.

JlemHUKY — IBIDKYIIMECS €CTCCTBCHHBIE CKOIUICHWS JIBJa aTMO-
cepHOTro MPOUCXOXKIEHNS Ha 3eMHOH moBepxHocTH. O6pasyrorcs. u3
TBEPABIX aTMOC(EPHBIX OCAIKOB TaM, I'le B TCUCHHE roJa X OTJIaraeT-
cs Golnblle, 9eM CTaWBacT M HCIAPSCECH; COOTBCTCTBCHHO COCTOAT M3
ofactu nuTaHus U 00ImacTH abnanuu, paseneHHbIX rPaHuIei nuTa-
HUs (IMHWCEH Ha JeJHWKE, Ha KOTOPOH IPHUXOJ JIbJa B TEUYECHHE TOJa
paBeH pacxony). B xomoaHsIx paiioHax o6nacTs abisiuH MOXKeT OBITh
IPEeZCTaBleHa TOIBKO KPaeBEIM 06pe30oM, OT KOTOPOTO OTKAJIBIBAIOTCS
alicOepru (aHTapPKTUUECKMI JICTHUKOBBIA IIOKPOB) WIH JICSIHbIC JIaBU-
HBI (BHCsSUYHE JeIHUKH). Pasmeprl, popMa u cTpoeHue NETHUKOB 0O0Y-
cloBleHb! (OpMOH BMEIIAIOIIEro JI0XKa, COOTHOIICHHEM MEXIY IpH-
XOZIOM M Pacxo0JIOM JIbJd Yepe3 BHEIIHIOI MOBEPXHOCTH U €r0 MeJIIeH-
HBIM JIBHOKEHHEM IIOJ AeHCTBUEM CHIIBI TSDKECTH. PaznuyaroT JIeTHUKA
BHUCAYME, TOJIMHHBIE, KapOBEIe, eIb(eBrie U ap.

60



2.5.3. Hoozemmuuie 1bobi

BropsiM mo o0beMy BHUIOM SABIAIOTCA TOJA3EMHEIC IbIAHl. OHHU
BKJTIOYAIOT CE30HHOMEp37bie U MHOroJieTHeMep3ible IpyHTHl. IlepBhie
PacmpoCTPaHAIOTCA Ha CBOOOTHOM OT JIEAHMKOB IIOBEPXHOCTH ILIOLIA-
b0 10 60 MiH. KM® B HE3HATUTEILHOM 10 TOJIIMHE BEPXHEM CJIOE
3emmu.

ITox3eMHBIE TBABI OYEHE pasHo00pa3Hel. CamMoe OoNBIIOE pacpo-
CTpaHEHHE MMEIOT JAe0-yYeMeHm U cecpezayuontblil 1ed, TIPEICTaBsIo-
IIMe OCHOBHBIC KaTeropMM TaK Has3bIBaeMBIX HOPOI000pa3yroIux
708, Jlem-IieMeHT — 5TO MeJnKHe, Halle BCero HEBHIMMBIE TIIa30M
KPUCTAIIBl JIbAa, 3alOJHSAIONME NOpPHl U HeOONbIIME TPEIIMHKUA B
rpyHre. OH 00pasyeTcs B pe3yNbTaTe 3aMEp3aHus] BOJBI U CYOIMMAIiK
BOJAHOrO Mapa B IOpax M KalMUIApaX, CYHIECTBYIOIIMX B TPYHTE IO
ero npomep3anus. JIeA-IEMEeHT — HeNPEeMEHHBIH KOMIOHEHT BCEX TH-
OB MEP3JIbIX PHIXILIX TPyHTOB. OH Co3maeT OGIMit JeaHOM MHUKPO-
Kapkac, Ha ()oHe KOTOPOro pa3BHBAIOTCA Oolee KPYNHbIE BKIIIOUCSHMS
nbaa. CerperaosHbIe 51 006pa3yroTcs IPU IPOMEP3aHUH BIKHBIX
TJIMHUCTBHIX TPYHTOB, KOTZa MPOMCXOMUT JedepeHMalus ogHoobpas-
HOIM BI@KHOM TIPYyHTOBOH Macchl Ha JIEASHBIC JIMH30YKH, NPOCIIOH,
NPOXXKUJIKK M IIPOCIOM TJIIMHHUCTOTO TPYHTa, CIEMEHTHPOBAHHOTO
npoM-TieMenToM. [Ipu hopMupoBaHMM CerperalMoHHLIX JIBAOB IPO-
HCXOJUT MUTPalysi BOABI U3 Oosee IiyOOKHMX CIOEB IPYHTa K (pOHTY
mpoMep3aHusa. TakuM oOpa3oM, Mep3Nbli IPYHT 00OTallaeTCs JIbJIOM
CBEPX TOTO KOIMYECTBA BOABI, KOTOPOE OBUIO B HEM IO MPOMEP3aHHUIL.
HauGonpmuii uHTEpEC BBI3BIBAIOT KPYIHBIE BKIIOUEHHS IIOA3EMHOTO
abga. Ocoboe BHUMaHHE NPUBIEKAIOT NOBMOPHO-JICUNbHBIE TIBIBI, 3a-
JIEralollye B Mep370H TOMILE B BUAE BEPTHKAIBHBIX KW HIM KIMHLEB
MUpHHON 10 7—-8 M. JleasHrple XuIbl 00pasyIOT pelIeTdaTsiii Kapkac B
pe3ynbTare mepeceueHus JBYX B3aMMHO NEPHEHIMKYIAPHBIX CHCTEM
XUl BepTukanbHas mpOTSKEHHOCTh JICAIHBIX XU B OIPEACICHHBIX
MecTax gocturaer 10-20 M u 6onee. CaMbIM KPYIIHBIM BHIOM IOJ3EM-
HBIX JTIBIOB CUMTAIOTCA naacmogsie Ibapl. OHH MPeNCcTaBIfsioT coOo#H
HOPEHMYILECTBEHHO TOPH30HTANBLHO MIIM CyOrOpH30OHTAIIBHO OPUEHTH-
POBaHHBIC IUIACTHI JIbA, NPOCTHPAIONIMECS HA MHOTHE COTHH METPOB.
Hix BepTHKanbHad MOUIHOCT H3MEHSIETCS OT MEPBBIX METPOB J0 JECAT-
kOB MeTpoB. IInacToBslii nex pacmonaraeTci B OCHOBHOM B BEpXHHX
TOpPH30HTaX Mep3ibIx Tomu (o 40-50 M), HO BCTpedaeTcs U Ha TTy6H-
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Hax o 100-150 m. IImacroBelii Jem MO0 YMCTHIN, 0€3 BKIIIOYECHMIHA,
60 COAEPIKUT NMPOCIOU MEP3JIBIX CYTIIMHKOB, NecKa, BayHoB. Cyiie-
CTBYET KOHIENIM, YTO IUTACTOBEIC JBIEl — 3TO HOrpeOeHHbIE JIeITHEIE
o6pazoBaHus, IEPBOHAYANLHO BOSHUKIIKNE HA IOBEPXHOCTH 3eMITH.

MEHOTrONeTHAS Mep3T0Ta OXBATHIBACT ILIOMAND B 32 MH. kM”. Jlex
BCTpedacTca B HEH B Tpex GopMax: B BUIAE JbIa-LIEMEHTA, KHILHOTO
TbJIa, 3aIONHAIOMETO IyCTOTH B FOPHBIX MOPOAAX, & TAKKE MCKOIae-
MOTO JIbJA.

2.5.4. Beynas mepsnoma

Beunas Mep3ioTa M BKIIIOUCHHEIE B HEe MOA3EMHBIE JIBIBI — pe-
3yNBTAT IUINTENBHOTO pa3ssuTus Kpuocdepsl. [Io cOBpeMEeHHBIM OIIEH-
KaM BO3PacT BEUHOM MEP3IOTHl COCTABAAET 1—2 MITH. JIET.

Tepmun «geunas mepsnoma» ObLI BBeicH B HaydHOEe ymorpedie-
Hue MY CymruaemM B 1927 r. Onnako ¢ 50-x romoB XX B. BMECTO
3TOro TepMHHA Hanbolee yIoTpeOIsIeMbIMH CTAIH «MHO20AEMHEMED3-
Jble 20pHble NOPOOBIY N «MHOZ0NEMHSSA KPUOAUMO30Ha». B napHeH-
meM OyIeM MPUMEHATh TEPMUH «MHOZO0NEMHSS KPUOTUMOZOHA.

MHoronerHsss KpHONMTO30HA, BEPXHUI CIIOW 3€MHOI KOPHI, Xa-
PaKTEpHU3YIONIMIACS YCTONYNBOIA B T€9EHHE MHOTHX JIET OTPULATENBHON
WIN HYIEeBOH TeMIepaTypoii, obecmeumBaromed KpyrJIOTOJAUYHOE H
JUIHTENBHOE (HE MEHee [IBYX JIeT IOAPSH) COXpPAHEHHE IIOA3EMHOro
npaa. BepxHIOK 4acTh MHOTOJETHelH KPHONMTO30HBI CIIAraloT MHOIO-
JETHEMEP3Nble TOPHBIE NOPOABl M NMOJ3EMHEBIE JIEASHBIE Tena, obpa-
3y¥OIIHIE MEP3NYI0 30HY JuTOCGEphl, HIDKHIOI 9acTh — MOPO3HEIE TOp-
HBIE TIOPOIB! K HETPOMEP3AIOILINE TOPH30HTHI CHIIFHO MHHEpAIN30BaH-~
HEIX HOA3eMHBIX BoZ. POpMHpOBaHME JIEISIHBIX BKIIOYCHMI 3AECh MO-
%eT ObITh CBA3aHO TONBKO C TMOSBICHUEM MPECHBIX BOJ HIHM c1aboMu-
HEPaATM30BaHHBIX PACTBOPOB B €CTECTBEHHAIX MIIM UCKYCCTBEHHBIX IIO-
JOCTAX. DTa 9aCTh MHOTOJICTHEH KPHOIHMTO30HK! Npeobnafaer B 30HaX
3aTPYJHEHHOr0 BOJ0OOMEHA M BHIKJIMHHMBAETCS B 30HaX aKTUBHOTO BO-
nooOMena. BepxHsas rpaHMma MHOTOJETHEH KPHOIMTO30HB! B CyOIILi-
IUATBHEIX YCIOBHAX MPOXOMMT IO IOBEPXHOCTH pa3fella JIei— FOPHBIE
mopoael, 2 B Cy0aspabHEIX M CyOakBalIbLHBIX — IO IOJOMIBE CE30HHOIO
unu nporpetoro Bemme 0 °C cros mopon. Ha aroit rpanune, Henocro-
AHHOH BO BPEMEHH M B IPOCTPAHCTBE, TEMIIEPATYPa HU Pasy B TEUCHHE
rona ne noguumaercs Bbiue 0 °C. OtpunarensHble 3HAYEHU CPERHEH
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TOZOBOM TEMIEPaTyphl 3€MHOH IOBEPXHOCTH (IPaKTHYECKH COBIa-
JAIONIME CO CpelHed roJOBOW TEMIEPATYpOd HmOPOX y MOJOMIBEI CeE-
30HHOT'O CJ'IOSI) - HCOGXO,ELHMOC YCJIOBHC BO3HHUKHOBCHH MHOTOICTHEH
KPHONUTO30HBL.

2.5.5. Mopckue nvowt u alicbepeu

Mopckoii ned — nen, oOpa3yonuiica B MOpe B pPe3yNbTaTe 3aMep-
3aHus MOpcKoU 800bl. [10 GU3MYECKUM CBOMCTBAM CYIIECTBEHHO OTIIH-
Yyaercs OT JBIOB PEYHBIX M rierdepHBIX. Mopckoi nen obiamaer xa-
PakTepHBIM CBOHCTBOM — CONIEHOCTHIO. Ilpm 00pazoBaHMH MOPCKOTO
IbIa MEXAY JCASHHIMH KPHCTAIIAMH, COCTOSAIUMMH H3 YHCTOH BOIPI,
3aIePXKUBAIOTCSA MEJKHE KallelnbKd MOpPCKOH Bozbl (paccoir), 00ycioB-
JMBaloIllke €ro CONeHOCTh. C TedEHHEeM BPEMEHH Paccoil CTEKAaeT BHH3,
JIel OMPECHAETCS, H B HEM IOABILIIOTCS ITy3BIPBKM BO3IMyXa, CO3JaI0-
Imue ero NopucTocTh. COJICHOCTh M IOPHUCTOCTH MOPCKOTO JIbJa OIpe-
JEeNA0T €ro ILIOTHOCTh, KOTOpas MeHserca B Ipedenax oT 0,85 1o
0,93-0,94 r/cm’. BeeacTBue CBOEH Maiol IUIOTHOCTH JIBIHHBI BO3-
BBHIMIAIOTCS HaJ NMOBEPXHOCTHIO BoAbl Ha 1/7 — 1/10 ceoeit TONOIMHEL
ITpounocTs MOPCKOrO NbAa MEHBIIE MPOYHOCTH IIPECHOBOIHOIO JbAA,
OHa YBENIMYMBACTCA C YMEHBIICHUEM COJIEHOCTH M IOPHUCTOCTH H C IIO-
HIDKCHHEM TeMITepaTyps! IbJa. I1o BO3pacTy paslHyaroT CHEIYIOIue
CTaZuy Pa3BHTHA M BHIB MOPCKOTO JIbJja: HAaYanbHEIE BHJBL Ibaa (Jie-
ISMHBIE MIIBI, CAJlo, CHEeXYpa, IIyra, BHYTPHBOAHBIA JIeX), HUIaCOBLIE
(Momozpie) bl (OIMHYATHIH, CKIITHKA, HUIAC, cephlii U Gensiit). Mop-
CKOM €]l 110 CBOEMY MECTOMOIIOKEHMIO M ITOABKIKHOCTH Paz/eliaeTcs
Ha 3 THMIA: npunail — HEMOABIDKHBIH, MpuMep3nnil k Gepery en; mia-
Byude (Opeiidyromme) IBABI; NMaKOBBlE NbIBl (aK) — MHOTOJETHHE
JBABI TOMUHOH 35 M.

PaszmuyaioT MOpCKOH JieJ €CTECTBEHHOrOo HapacTauMs (POBHBIH
Jieq) ¥ bRl HarpoMoXkaeHus (pormak, Topockl). ITo pasmepamM Mopckoit
JIeT pasAelIioT Ha KPYIHBIE eI HbIe 04, IPOTLKEHHOCTHIO Gonee 2
KM, 00JIOMKH moieH — oT 2 kM J0 200 M, kpynHoOHuTHIiH Jiex ~ ot 200
1o 20 M u MenkoOuThi aen — menbmie 20 M. Ilo Bo3pacTy pasnu4aroT:
BECCHHMI nell, 06pa3oBaBIIKIiCS BECHOH, Nepea TEKYIIUM JIETOM M 00-
JaJarolBil HauMEHBIIEH NPOYHOCTHIO M HaWOONBILEH CONEHOCTHIO;
TOJOBaJIbIM, WIM OJHONECTHMIA, JIe/, 06pa30BaBIIMHCA OCEHBIO NPEIbl-
Iymero rofa u obnagaomuii 6oIbIOH MPOYHOCTHIO U TOMIIKHOM, 1O-
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HIDKEHHOH CONEHOCTHIO; MHOT'OJICTHHI JIeH, MpOCYINeCTBOBABIIUI 3HU-
MY, JETO H CIEMYIOIYIO 3uMy, 00nafaeT GONMbIIOH NPOYHOCTHIO M Ma-
10i coneHocTh0. OleHKa KOMMYecTBa (IYCTOTHI) MOPCKOrO JIBJA JIAeT-
cs1 B bamnax — ot 0 (umcras Boma) mo 10 (crurontHoit mem). TInomans
MOps, 3aHATast IAOM, MEHIETCS OT MECsIa K MECAIy ¥ OT roJa K rofy
¥ 3aBHCHT OT 3amaca Tellla B MOpeE, IPOXODKUTEIBHOCTH OXIaX ICHIT
MOps1, TastHUS JTbAA U T. [T

B ceBepHOM HONTyIIapHM PacIpPOCTPAHEHHE MOPCKOTO JIbJIa B KOH-
e Jiera (CeHTA0ph), T.€. B IEPUO €70 MHUHUMAIBHOTO Pa3BUTHA, Orpa-
HUYEHO NeHTpanmbHBIM OacceliHoM CeBepHoro JIeJOBHTOro OKeaHa.
3mech Ha MUIOIATM OKONO 8,4 MIH. KM® M3 rofa B TOJX COXPAHAETCS
MHOTOJICTHHI NaKOBBIN Jiel, MOCTHTAIOMMiMA ToMIHHEI Oonee 3 M. B
KOHIIE OCEHM ¥ 3MMOH MHTCHCUBHOE 00pa30BaHUE JIbIA NPOUCXOIUT HE
TONBKO B OKpauHHBIX Mopsax CesepHoro JlemoBuToro oxeasa, HO U B
MODSX YMepEeHHOH 30HbI. B KOHIIe 3UMEB! M1 BECHOM JIe[l pacIpOCTpaHi-
eTcs Ha Bce apKTHYECKHE OKpaWHHBIE MOpS, 332 HCKIIOYeHHeM HeOOoIb-
moit wactu bapennesa Mopd, yacTu ["pernanackoro mops u Jarckoro
nponuBa. B TuxoM okeaHe NbIOM IOKPHIBAcTCA IIOYTH MONOBMHA be-
puHroBa Mops, OXOTCKOe MOpe, 3a MCKIIOYEeHNeM KpaiHed FOKHOMH
wacTy, 1 HeOounbias 9acTe SlnoHckoro Mops. Takum obpa3omM, B cese-
po-3ananHoii yacTH ATIaHTHYECKOro M THXOro OxeaHOB JIbABI JOCTH-
ratot 3uMoit 42 — 45° c.m. TInontags MOKPHITHIX JILAOM BOZX COCTABILAET
B 5TO BpeMs npuMepHO 18 M. kM. JIETOM OHa YMEHBIIAETCS TIOYTH
Basoe. O6seM Mopckux Nb1ioB B CeBepHoM JleTOBUTOM OkeaHE B KOH-
me jeta onenusaercs B 2:10% xm® , B xoHue 3uMsI — 5-10% kv’ Vsmen-
YMBOCTDH IUTONIAY PACHPOCTPAHEHUS MOPCKHX JBIOB B IOXKHOM IIOIY-
[apyy 3HAYUTENHHO Oonbie. B KOHIE FOXKHOTO JieTa (MapT) OHH 3a-
HUMAIOT OKOJIO 2,5 MIH. KM, a B KOHIE 3UMEI (CeHTA0pE) — okomo 20
MIH. kM2, O6BeM MOPCKHX JIBI0B B AHTAPKTHUECKHX BOIAX U3MEHSET-
cst 0T 5 - 10° kM’ B IIEpHOJ MHHMMATEHOTO PACHPOCTPAHEHHS 110 3 - 10*
KM’ B KOHIIE 3MMEL. JIeTOM OHM 3aHMMAIOT Y3KYIO — HoJocy He Gonee 50
MHIIb, IPUMBIKAIOIYI0 K AHTapKTHIECKOMY MAaTE€pHKy, a 3UMOH pac-
IPOCTPAHSIOTCA 0 53° 10. . B ATIAHTHYECKOM CeKTope ¥ 10 58 — 60°
1o.1u1. B TuxookeanckoM ¥ THIOOKEaHCKOM CEKTOpax.

HecMmotpss Ha TO, 4T0 MOpPCKME JIBABI 3aHHUMAIOT Bcero 7 % OT
IUIOIIA ¥ IOBEPXHOCTH OKEaHa, UX KINMaTo00pa3yrollas pois OrpoM-
Ha, TMOCKOJBKY OHM HE TOJHKO YBEIMYMBAIOT ILOEN0 IOBEPXHOCTH
OKeaHa, HO ¥ Pe3K0 YMEHBUIAKOT TEII000MEH OKeaHa ¢ aTMoc(hepoit.
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Aticbepz — nepaHad ropa, KpynHas rie0a JIEIHHKOBOTO JIbJIa, IIIa-
BaloOIas WM CHIANIAS Ha MENM B OKEaHe, MOpPE WM IPUISTHUKOBOM
o3epe. O6pasyercss BeieaCTBHE o6naMbIBaHus (IO BIMSHUEM THIPO-
CTaTHY4ECKOrO JABJICHHUSI BOJEI, IPWIMBOB, TEYCHHH M BETpa) KOHIOB
JICTHUKOB, CITyCKAIOIMXCS B BOXy. I MaBHEIE odarm o6pa3oBaHus aiic-
Gepros, marourue Haubonbliee ¥X KOIUYECTBO M CaMble KPYIHBIE K-
3eMIULIPHI, — MeIb(OBEIE JTSTHUKH AHTAPKTUIBI U CEBEPHBIX OCTPOBOB
Kananckoro ApKTHYIECKOTO apXuIiielara, a Taroke JegHuku ['pennan-
muu. B 3aBucuMocCTH OT mOTHOCTH JibAa ¥ Boakl ot 83 mo 90 % obbe-
Ma alic6epr HaxomuTces oy Bogol. Hax nosepxHOCTEIO BOAIBI alicbepru
nomHUMaloTcsA B cpeqHeM Ha 70 M (Apkruka) — 100 M (AHTapKTHKA).
[Mox BnusAHMEM HEpaBHOMEPHOro TasHUA aiicOepru BpeMs OT BpeMEHH
onpokuabiBaoTcsa. ['peHnmannckue aficbeprn BEIHOCATCA BocToumo-
I'pennanackum u Jlabpagopckum tedenusamu po 40-50° c. mr., B or-
JIENBHBIX CIIydasx — I0XKHES; aHTAPKTHICCKHUE aiicOGepru JOCTHIaloT 45—
60° 10. m., B 1894 r. ux Habmogamu faxe mox 26° ro. 0., T. €. B TPOIIH-
9YECKOM HosCe.

2.5.6. Cueoicnulil noKpos

CheoicHulil noKpo6 — 3TO CIIOH CHETa Ha MTOBEPXHOCTH 3€MIIH, BO3-
HUKAaIOIMH B pe3y/IbTaTe CHETONaN0B. EXKeroqHo MokprIBaeT MNOMa s
ot 115 1o 126 MiH. KM%, IPHGIH3HTENBHO 2/3 5TOH TEPPHTOPHH IIPH-
XOIWTCS Ha cyury, a 1/3 — Ha Mopckue Jbs! (T1aBHBIM 00pa3oM B ApK-
THYEeCKOM M AHTapkTHaeckoM OacceifHax). CHEXHbII IIOKpOB, 3aie-
raiomuil HempepslBHO 6onee OJHOrO MecCAld, Ha3BIBACTCA YCTOMYH-
BHIM, a IIPH 3aJIETaHAN MEHEE STro CPoka — BpeMeHHEIM. Ha cymme mo-
CTOSIHHBIH CHEXHHIH HOKPOB (POpPMHpYETCS Ha JNEOHUKAX AHTapKTHIIEL,
I'peHnangum, HekOTOpEIX ocTpoBoB CeBepHoro JlemoBuToro okeana, a
TalOKe B BBHICOKOTOPHBIX paiiOHaX C MHTCHCHUBHEIM OJcJICHeHHEeM (AH-
nel, Kopaunsepsl, ['umanan, Kapakopym u nmp.). YcToiguBeiil cHex-
HBEIH TOKpOB oOpasyerca Ha Gomemiell 9acTu Tepputopuu Poccuu (3a
HCKIIIOYEHHEM IOXKHBIX paioHOB); B LleHTpansHoil A3uu, Ha ceBepo-
BocToke Kuras, B ceBepHbIX gacTsax Kopeu u Snonmm; B CeBepHoit
Ameprke — k ceBepy or 40° c.r; B Adppuxe — B ropax Atnaca. Ha
Oonbmeit vactu 3anmaguoi EBpomsl, Haropuii Ilepenneit Azun, B Boc-
touHoM Kurtae, Ha rore CIIA u Bo MHOTMX TFOPHBEIX paliOHaX CHEXKHEBIi
MMOKPOB HEYCTOWYUB.
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OOpPMHPOBAHHE CHEXHOTO MOKPOBAa HA 3€MHOM ILape Mpefompe-
Jensgerca obmied mupkynsammed armocgepsl. KommdecTBo TBepABIX
0CaIKOB OCOOEHHO BO3pacTaeT NpPM BCTpede BO3AYIUHBIX TEUCHHi C
ropHeIMH - XxpeOTamMm (pacHpelielicHHe CHEXHOro IIOKpOBa B IOpax
KpaiiHe HEpaBHOMEPHO H3-3a2 9aCTOH CMEHB! KPYTH3HLI M SKCHO3MLIUM
CKJIOHOB M OCOOEGHHOCTE# BeTpoBOro mepeHoca cHera). Ha papHmHax
CHEXHBIH MOKpPOB Hamboilee paBHOMEPHO 3ajleraeT MHOZ MOJIOTOM JIeca;
B YCIIOBHSX JIECOCTENEH M CTeNel 3Ha4MTeIbHas 4acTh CHETa CIyBacT-
cs B OaJKH U OBpart.

TToBEPXHOCTh CHEXXHOTO IOKpOBa B 3HAYHTENBHOH crenenH dop-
MHpPYETCS IO BO3AEHCTBHEM CONHEYHOM pazpalnuu U BETpoB. Berpo-
BbIe ()OPMBI CHEXKHOIO MHUKpOpenbeda MOIyT ObITh aKKYMYJIATHBHEIMH
(cHexnple cyrpoObI, AIOHBI, OapxaHbl) B AeGIBINHMOHHBIMU (3aCTPYyTH,
BIIaIMHEI).

CHexXHBIH MOKPOB OKa3bIBa€T OrPOMHOE BIMSHHUE Ha KIHMMAT,
penbed, THOPOJIOTHYCCKHE M IOYBOOOpa3OBAaTENbHBIE HPOLECCHI,
XM3Hb PACTCHHM M XMBOTHBIX. CHEXHBIH HOKPOB MPEXOXPAHAET HOYBY
OT IIyGOKOr0 MpOMEpP3aHUsA M COXPAHSET O3MMbIC IOCEBBI, HOITIOIIAET
a30TUCTBIE COEMHEHHs, YAOOpsAsS TeM CaMbIM ITOYBY, afcopOupyeT ar-
MOC()EepHYIO NBLIb, OXJIKAACT MPHU3EMHBIE CIOM BO3ayXa. CHEXHbIH
MOKpPOB MHTAET BCE JICIHUKH M MHOTHE PEKH BO BpeMs Tasguus. Tamwie
BOJIBI ABIITIOTCA OCHOBHBIM MCTOYHMKOM ITHMTaHHSA pek paBHMH Boctou-
noit EBpomnsl, Cubupy, ceBepHO# gacTu CeBepHOH AMEPHKHM, a TaKKe
OONBIIMECTBA TOPHBIX PEK YMEPEHHBIX MosAcoB. B ropax 3HauMTenbHAsS
9acTh CHera nepememaercs B ¢hopme sasun. IIpn 601bIIOH MeTENEeBOA
KOHIICHTPAllMH B JIECOCTENHOM M CTEMHON 30HAaX CHEXHbLIM IOKPOB
BECHOH YCHIMBAET OBPXXHYIO 3PO3HIO.

B CeBEpHOM HOIIYIIAPHH CHErOM TOKPHIBAECTCA OKONO 77 MITH. KM,
B JOXKHOM — 38 MIH. kM* . MakcHMasHoe pacmipocTpareHue — 91 MiTH.
KM” — CHE)KHBIH TTOKPOB MMEET 3UMO CEeBEpPHOTO MOMYIapHs, & MUHHM-
MAIbHOE — 38 MITH. KM” — JIETOM CEBEPHOTO OMyIIAPHSL.

2.6. ®ynxumonupoBanue 6uocepni
2.6.1. Yposnu opzanusayuu scueoti mamepuu

JXuBBIe OpraHU3MBI HPEICTABIAIOT CO00H 6HOIOTHIECKHE CHCTE-
MBI O4EHb Pa3HOOOPa3HOH (OPME], CHIIBHO Pa3IIMYalomHecs 0 pasMe-
paM, Macce U CIOXXHOCTH BHYTPEHHErO CTPOEHHA.
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PaccMoTpenue opraHu3anuy KUBOM MaTepHM HAYMHAETCH C BBLAC-
HEHHs CTPOCHUS U CBOMCTB CIOXHBIX OPraHMYeCKHUX MoNeKyll. KieTku
MHOTOKJIETOYHBIX OpPraHH3MOB BXOIAT B COCTaB TKaHEH, HECKOJBKO
TKaHe# o0pa3yroT opransl. CIOXHO YCTPOEHHBIH MHOTOKJICTOYHBIH
OpraHu3M, HMEIOLIKI B CBOEM COCTaBE TKaHM M OPraHsl, B TO XK€ BpeMs
IpeCTaBisieT co0oi 3IEMEHTapHYI0 SIVHHIYYy OHOJIOrHM4eCKOro BHJA.
B3auMomeicTByIomupe Mexay co6oil BHIBI COCTABILIIOT COOOIIECTRO,
AN 3KOJIOTHIECKYI0 CHCTEMY, KOTOpas, B CBOIO 04epeb, ABIIETCA OX-
HHM K3 KOMIIOHEHTOB OHocdeps.

B COOTBETCTBHH C STHM BBIACIAIOT HECKONILKO YPOBHEH Opranm3a-
1Y )KUBOH MaTCpHUH:

—  Monexynapnuiti — ypoBeHb (YHKLHOHMPOBaHHA OHONOTHYE-
CKHX MakpOMOJIEKYJ — HyKJICHHOBBIX KUCIIOT, 6EIIKOB, IONHUCAXapH0B
u T. 1. C 3TOro ypoBHA HaupHaeTcd OOMEH BEILECTB M- MPEBPALICHNE
SHEpPIUH, lepeada HacIeACTBEHHOH HHQOPMAIIHH.

— Knemounwili — xieTka ABIACTCA CTPYKTYpPHOH M (yHKIHO-
HAIBHOW CIMHMLEH, a Takke SOWHHUIEH Pa3sBUTHA BCEX XXMBBIX Opra-
HU3MOB, OOUTAIOMUX Ha 3eMIIE.

— Tranesoti — TKaHb NPEACTABIIET COOOH COBOKYIMHOCTb CXOM-
HBIX IO CTPOCHHIO KJIETOK, OOBEIWHEHHBIX BHIIOIHEHHEM OJHOM 00-
mieit pyHkoum. -

~  Opeannviii — opraisl 00bEIMHAIOT HECKONBKO THIIOB TKaHEH,
KOTOpEBIC BMECTE BBIHONHAIOT P QYHKITHA.

—  Opeanuamennviti — MHOTOKJICTOYHBIN OPTaHU3M MPEICTaBIICT
co0o#i IeNOCTHYIO CHCTEMY OPIaHOB, CHECHHAIM3HPOBAHHBIX U BBI-
MOJHEHUS Pa3IMIHBIX (PyHKIHIA.

—  Honynayuonrno-6ud0680t — COBOKyITHOCTh OPTraHH3MOB OJHOIO
BHza, o0BeIMHEHHAs 00muM MecToM obuTtanus. Ha sToM ypoBHE ocy-
IECTBIAIOTCH MPOCTEHINNE 3BONIOIMOHHBIE IPpeoOpa3OBaHMs.

— buozeoyenomuueckuii — COBOKYNMHOCTh OPTaHH3MOB Pa3HBIX
BUJIOB M Pa3IMYHOH CJIOKHOCTH OPraHH3allMH CO BCeMH (hakTopamu
cpenpl HX OOMTaHus. :

— Buocgepnwviii — cucTeMa BBICIIETO HOPSIKA, OXBAaTHIBAIOMIAS
BCE MPOSBICHUS KH3HU Ha maHeTe. Ha 3ToM ypoBHE MPOKCXOIAT Kpy-
TOBOPOT BEIIECTBAa M NPEBpANICHUE PHEPTUH, CBA3aHHBIE C KU3HEICA-
TENbHOCTHIO JKUBBIX OPTaHU3MOB.
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Bcem ypoBHAM opranM3aliMy XMBOH MaTepHM NpPUCYIIH YEpTHI,
OTIHMUAIOIIHUE €€ 0T HEXXUBOH MaTepHH. DTO HPEX/IE BCEro:

1. Obmen sewyecms. Bee uBBIE OpraHU3MEI CIIOCOOHEI K 0OMEHY
BEILIECTB C OKpPYy’KaloIleH cpenoii, IOTIomas U3 Hee 3JIEMEHTHI, Heob-
XONMMBIE AN IMTAaHUS M JBIXaHAA M BBIAEIS HPOXYKTHL XH3HEHEs-
TenbHOCTH. CaMBIMH CYIIECTBEHHBIMH SBIIOTCS NPOLECCH aCCHMUIIS-
muu (BEIECTBA M3 OKPYKAIONIEH CPEIbI BCIENCTBHE PANA CIOXKHBIX
XMMHMYECKUX NPEBpalleHHH ynogoOIMI0TCA BEIECTBAaM >KHBOTO Opra-
HU3Ma) M AUCCUMMIIAMNM (CIOXHBIE OpraHHYECKHE BEIECTBAa pacma-
JAI0TCA Ha IPOCTBIE C BHIACIICHHEM SHEPTHHM).

2. Pocm u pazeumue. CriocOGHOCTH K pasBUTHIO — BceoOIee
CBOMCTBO MaTepHH. B pesynbraTe pa3sBUTHSA BO3HHKAET HOBOE KauecT-
BEHHOE COCTOSHHE 00BEKTa, BCIEACTBHE KOTOPOTO M3MEHAETCS €ro Co-
CTaB WIIHN CTPYKTypa. PasBurHe >xuBOH (POpPMEI CyIIECTBOBaHHSA Marte-
PHUH IPEICTaBICHO HHAUBHIYaIbHBIM Pa3BUTHEM, WIM OHTOTCHE30M, H
HCTOPMYECKUM Pa3BHTHEM, MM ¢uioreHezoM. Ha npoTspxkeHun oHTO-
reHe3a MOCTENEHHO H MOCHCAOBATEIBHO NMPOSBISIOTCS HHIMBHLYalb-
HBIC CBOMCTBA OPraHHU3MOB, Pa3BUTHE COMPOBOXIAETCI pocToM. Duio-
reHe3, WIH SBOIIOIMA, 3TO HeoOpaTHMMoe M HampaBlICHHOE Pa3BHUTHE
JKHBOH MPHUPOIE], COMPOBOXKAAOIIEECA 00pazoBaHUEM HOBHIX BUJIOB U
IPOTPECCHBHBIM YCIIOKHEHHEM XU3HH. Pe3ynbTaToM 5BOIIOIMH SABILA-
eTcs Bce MHOT000pa3ne XHU3HH Ha 3eMILe.

3. Pasmnoodicenue. IIpOROIKUTENFHOCTD JKU3HU Y KaXOTO KHUBO-
T0 OpraHu3Ma orpaHnucHa. BookuBaHHE BHAa oOecreuuBaeTcs coxpa-
HEHHEM TTIaBHBIX IIPH3HAKOB poauTeneH y moromxoM. B ocHoBe nexar
peaxuuy MaTpHYHOTO CHHTE3a, T.¢. 00pa3soBaHMA HOBBIX MOIEKYT M
CTPYKTYp Ha OCHOBE MH(OpMAIMH, 3aJI0KCHHOH B IOCIIEIOBATEIBHO-
ctu HykneotuxoB JHK. IloctosucTBO cTpoenms monexyn JJHK o6y-
CIIOBIIMBAET Iepefady HaCICACTBEHHOH HH(OpPMAIMN U3 MOKONEHHUS B
TIOKOJICHHE.

4. Asmopezynayus. 310 cIOCOOHOCTE JXHBEIX OPraHM3MOB, O0H-
TaIOIMX B HEUPEPHIBHO MEHAIONIMXCA YCIOBHIX OKPYXKAOIICH Cpelsl,
IMOJICPKUBATH MMOCTOAHCTBO CBOCTO XWMHYECKOTO COCTaBa M WHTEH-
CHBHOCTH TeueHUs (puznonoruueckux mpoueccos. [Ipu 5ToM HemocTa-
TOK IIOCTYIUIEHHS KaKOro-Iubo MUTAaTeIhbHOTO BEIMIECTBA MOOHIM3yeT
BHYTPEHHHME PECYPCHI OPraHM3Ma, a M30BITOK — BRIBIBAET 3a1ac 3TOTO
BEIIECTBA. ‘
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5. Pazdpasicumocmp. ITO CBOKCTBO U3OUpaTENILHO PEarupoBaTh
Ha BHEIIHME BO3LEHCTBHA. Peaknus MHOrOKIETOYHBIX >XKMBOTHBIX Ha
paszpakeHHe OCYLIECTBIAETCH depe3 NOCPEACTBO HEPBHON CHCTEMBI M
HazpIBaeTcsd pednexcoM. OpraHusMel, He HMEIOIHE HEPBHOH CHCTEMBI,
pearupyioT u3MeHEHHEM XapaKTepa IBH)KEHHS MM POCTa.

ITo tumy nuTanus, T.e. IO cnoco0y M3BIEUCHUSI SHEPTHUHM | TI0 HC-
TOYHHKAM SHEPIHH, XUBbIE OPraHU3MBI JEJIATCA Ha ABE TPYIIBI — 2e-
mepompoghubie N asmompognuie.

ABTOTpOOHBIE (HEKOTOpHIE OaKTEpUM M BCE 3€IEHBIC PACcTCHUA)
CHHTE3UPYIOT HeoOXOMuMble MM OpPraHMYecKHe BEIECTBa U3 IPOCTHIX
HEOPraHMYEeCKHX M JEeIaloT 3TO, 33 UCKIIIOUYCHHEM XeMOTPOdHEIX Gak-
Tepuii, ¢ TOMOMIBIO (POTOCHHTE3a, HCIIONB3Ys CBET KaK HCTOYHHK SHEp-
THH.

I'eTepoTpodnsie (6ompmMHCTBO OakTepuii, rpudbl U XHUBOTHEIE)
HE CHOCOOHBI CHHTE3UPOBATh OPTaHNYECKHUE BEILECTBA U3 HEOpraHude-
CKMX ¥ MCTIOJB3YIOT XUMHYIECKYIO SHEPTHIO, COMEpKaulyrocs B MOTpeo-
JeMol minie.

2.6.2. Buozeozpagpuieckue 30nbl 3emau

B cooTBEeTCTBUM ¢ KIMMATUYECKHMMH YCIOBHAMH B Pa3HEIX paii-
oHax 3eMiu GOpPMHUPYIOTCA CHELH(PUIECKUE PACTUTENBHEIE CO00IIecT-
Ba — TPOIHYECKUE HOXAEBBIE Jieca, TOpHBIC Jieca, TyHIpa, Taiira, ca-
BaHHA MM ITyCTHIHA. B Takux pacTHTENBHBEIX COODOIIECTBAX CYILECTBY-
FOT BHJIBI XKMBOTHBIX, IPUCIIOCOOMBIIMXCS MMEHHO K 3THUM yCIoBuaM. C
Y94EeTOM POJCTBA BUIOB, HACEIAIONINX TE WK WHBIE TEPPHTODPHHM, B Ha-
CTOsIIIeE BpeMs BRIJIEIMIOT Clenyronue ouoreorpaduaeckue 061acTH:

1. T'onapxmuuecxaa (CeBepHas Amepuka c¢ 'pernannueit, Epa-
3us 6e3 Vunuu, Vcnanaus, Kopes, Anonus u CesepHas Adpuxa).

2. Ilaneomponuueckas (Adpuxa roxnee Caxapsl, Mapmarackap,
Wingna u VenokuTain).

3. Aecmpanuiickas (ABcrpanus, Hoas I'Bunes, HoBas 3enanaus,
Oxecanus).

4. Heomponuueckas (YOxHas u LlenTpansaas AMepuka).

5. Awmapkmuueckas (AHTApPKTHKA).

Koneuno, Mexy yKazaHHBIMH OOIIaCTAMMU HE CYILECTBYET PE3KHX
TpaHMIl, a UMEIOTCS IMPOKKE HEepexoHble 30HbI cMemeHus dayssl. O
YETKMX TpaHMIlaX MexAy 0OnacTsaM¥ MOXXHO TOBOPUTH JIMIIL B TEX
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CiIydasx, KOrja CMEMEeHHIo (hayH HPersuTCTBYIOT BBICOKWE I'OpBI, IIH-
pPOKHE MOPCKHE NPONUBBI I JIe[HBIE IyCTHHM. B apyrux cmydasx
MUTPaHTHl HOCEJIOTCS PAIOM C IPEBHUMH OOMTATEAMM, YeM M OIIpe-
JensieTcs cBoeoOpasue >KMBOTHOTO U PAacTUTENBHOTO MHpa HEpexon-
HBIX 30H.

Kaxxmass o6nacte MMeeT HOBONBHO CHENU(PUYECKHH COCTaB M-
BOTHBIX W pacTeHumi. B KadecTBe NpuMepa MOXKHO NPUBECTH OCOOEH-
HOCTH PacCeNeHHs XKUBOTHBIX Ha cyme. Tak, mra ['onmapkTuku U3 mie-
KOMHUTAIOIMX XapaKTEPHB! KPOTHI, 600pkI, MBIIK, OM30HEL, 3yOpHl, U3
3eMHOBOZHBIX — caJlaMaHApEI, M3 pbI6 — myku, Kapnossle. 13 6ecno-
3BOHOYHBIX B ['ONapkTHKe IIHMPOKO PacHpOCTPaHEHLI PEYHBIE DPaKU.
Cxozncteo Mex 1y xkuBoTHEIMU Ctaporo u Hoeoro Csera 00yclIoBIECHO
U ucTopueil GopMHUPOBaHHS 3TUX YacTel Cymm, U OIM3KMMHU yCIOBHS-
MU CYyIIECTBOBaHMA B HUX. PacTurenpHbii Mup I'omapkTuku xapakre-
PH3YETCS IHPOKHUM PaclpOCTPAHCHUEM XBOHHEBIX (Taira), IMCTBEHHBIX
necoB (y0, kiien, Oepesa U Jp.), 31aK0B, MXOB ¥ JIHINAHHIKOB.

[ManeoTponudueckyro 06nacTs HaCEIIOT OEreMoTsl, XKupadsl, 3aii-
pI-0peiryHel. Ha mpoctpancTBax oOMmmMpHBIX caBaHH 00MTal0T MHOIO-
qHCIeHHBIe aHTUIIONGI, raszeny, Oyitsonsl. I B Adpuke, n B IOxHON
A3HH MHOTO CXOIHBIX BHHOB, OCOOCHHO KPYITHBIX MIICKOIIHTAFOMHX:
CJIOHOB, HOCOPOTOB, OBIKOB, AHTHIIOI.

AscTpanuiickasg o6acTh OTIMYACTCS OOMIMEM BHIOB XKUBOTHBIX,
BCTPEYAIOIMXCA TOINBKO Ha 3TOH TeppuTopuy. 316Ch OOHTAIOT siile-
KIaaymupe MiekonuTamomue, 145 BUAOB CyMYaThIX, B TO BpeMsA Kak
IUTAlleHTAPHBIE NPEACTABICHBl HEMHOTHMH BHIAMH MBICOOPasHAIX,
PYKOKPBUIBIMHM ¥ BBE€3E€HHO YEIOBEKOM M OAMYaBIIEN coOakol TUHTO.
Cpenu 3€MHOBOJHBIX OTCYTCTBYIOT XBOCTaTeleé aMOUOMM ¥ MHOTO
kBakml. [ITHIBI HpencTaBIeHBl CTpaycaMy 5MY, MHOIOYHMCICHHBIMU
BH/IaMH IIOITyTaeB, HECHOCOOHAIM K IIONETY KYCTapHHKOBBIMHU HITHIA-
MH, pafCKHUMH NTHIAMH U Jp.

O6nacts camas OeqHas KUBOTHBIMM W PAacTCHUAMH — AHTapKTHU-
yeckas. M3 MO3BOHOYHBIX 34€Ch BCTPEYAIOTCA TONBKO TE, KOTOPHIC
KopMsTcs B mMope. OcoGeHHO XOpOIIo IPUCIOCOOMINCH K XHM3HH Ha
AHTapKTHYECKOM I100€peXbe NUHTBUHLI C MX HENPOHHIIAEMBIM JJI1 BO-
JI OIEPEHHEM H TOJCTHIM CI0eM IOAKOXHOro upa. I3 6ecrnosso-
HOYHBIX B AHTapKTHE UBYT HPEHUMYIMECTBEHHO THXOXOAKH, KIICHIH
¥ HacekoMele. Cpeny HaceKOMBIX Hamboliee OOBIYHBI HOTOXBOCTKH,
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XapakTepHble A1 HOOBIX JIEJHMKOB. PacTUTENpHBIA MHD COCTOMT B
OCHOBHOM M3 Bojiopociedl u numaisukos. Onopa BHICIINX pacTCHUH
o4eHs 6eHa ¥ BKITIOYAeT UMb HECKOIBKO BHIOB.

W3 3TOrO0 NEpeyHs BUIHO, YTO KOMMYECTBEHHBIA M KaueCTBEHHBIH
cocTaB BUIOB OHoreorpaduueckux obiacteil HEOMMHAKOB. DTH pa3iu-
YK ONpPEHEIIOTCA B OCHOBHOM ABYMS HPHYHMHAMHM: IeOJIOrHYeCKOM
HCTOpHEH TEppUTOpPHM M KIMMAaTHYeCKUMH ycrnoBHsAMH. Kpome Toro,
CYLIECTBYeET ellie OAuH GaKTop, 00ycIoBIMBAIOMU cBoeobpaszue ¢uro-
PHI ¥ (ayHbI Ha KaKOH-TO OIPE/IENeHHOMN TEPPUTOPHHM, — STO U3OIALHMSA.
OTOT (hakTOp OTHOCHUTCH ITIaBHBIM 06Pa30M K OCTPOBHBIM IO LIIHAM,
obuTaTeNnsM Ieulep, ropHeIX yilenui u 1.01. OcTpoBa 3acelsIoTCs BHU-
JlaMH, CTIOCOOHBIMH NIPEOIOTETh MOPCKHUE IIPOCTOPHI MIIH ITOAAaXOIH-~
MH Tyna ciaydaiino. [TosToMy BHAOBOH cocTaB obuTaTeleil OCTPOBOB
3HauuTENbHO GeHee, yeM KOHTHHEHTOB B TeX ke IupoTax. CKkazaHHOe
OTHOCHTCA M K JOPYTHM H30JMPOBAHHBIM IOIYJIAUMAM, KOTOPHIX Ieo-
rpadudeckue Iperpaasl THIUAT BO3MOKHOCTH MHTPHpoBaTh. Benen-
CTBHE NPUCIIOCOONEeHHS K MECTHBIM YCIOBUSAM 37I€Ch 00pa3yroTCs BH-
IBI, HE BCTpEJaromuecs B OPYIUX MecTax. Takue BHIBI Ha3HIBAIOTCA
IHOEMUKAMY.

JKuBrie opranusMel He IMPOCTO OOUTAXOT B TOH MUK MHOM MECTHO-
CTH: OHH HAaXOIATCA B IOCTOSHHOM B3aUMOJIEHCTBUHU ¢ (akTopamu He-
XHMBOH IIPUPOIBI U APYT C APYroM. B3auMOOTHOINEHMS >XKHBHIX Opra-
HM3MOB CO Cpefio mx obuTanmsa m3yyaeT skonorusa. OTAenabHBIE lie-
MEHTHI BHEIUIHEH Cpefipl HOCAT Ha3BaHHE SKONOTHYECKUX (HaKTOPOB.

DaxTopsl BHENIHEH Cpelbl, ASHCTBYIOIIME HA OPraHU3M, JEIATCA
Ha JIBE IPYTIIBL:

1. A6uomuueckue, Kyna BXoAsaT (akTOpPsl HENKHMBOH IPHPOALI —
CBET, TEMIIEPATYpa, BIAKHOCTH, TEOMarHUTHOE TIONe 3€MIIH, rpaBUTa-
s, COCTaB BOOHOM, BO3yIIHON, IOYBEHHOH Cpenbl.

2. buomuuecxue, CBSA3aHHBIE C BIMSHHEM CO CTOPOHEI APYTHX
XMBBIX OpraHu3MoB. B mociemmee BpeMs BHIIENAIOT €llle IPYIIy aH-
TPOTIOTeHHBIX (PAaKTOPOB, K KOTOPHIM OTHOCATCS Pa3HOOOpasHbie Wpo-
SBJICHHA AEATENBHOCTH YEIOBEKA.

B npornecce 5BOMIONMH y XKMBBIX OPraHH3MOB BHIPAOaTHIBAIOTCS
HpUCHOcoONIeHNs K M30BITKY MM HEAOCTaTKy CBETa, TEIUa, BIarH, co-
JEprKaHus Pas3sIMyHbIX XMMHYECKIX 3JIEMEHTOB, a TakKe K 0OUTaromIM
Ha OJTHOM ¢ HMMH TEPPUTOPHM APYIMM BHIaM XHBOTHBIX U PacTCHHUI.
Pasmuyarotr HeCkONBKO ()OPM B3aMMOAEHCTBIS IOITYIIALMI:
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1. Heimpanuzm, IpH KOTOPOM COBMECTHO OOHTAIOIIWE IOILYJIi-
UM Pa3HBIX BUIOB HE BIUAIOT APYT Ha Apyra. Tak, HampuMmep, MOXKHO
CKa3aTh, YTO OenKa M Me[Bedb, BOIK M MAaiCKHH KyK IPsIMO HE B3aH-
MOJEHCTBYIOT, XOT OOUTAIOT B OJHOM U TOM XK€ JIECY.

2. Anmubuo3, Ipu KOTOpOM OxHAa WK 00e B3auMOJeHCTBYIOIIHE
HOIYJSIHY UCIBITEIBAIOT BPEAHOE, TOJABIIONIEe XKU3HEACATEIHLHOCTD
Brusaue. K anHTnOrno3y oTHOCATCS:

— B3aHMHOE KOHKYPEHTHOE IIOIaBICHHUE,

— TOJABJICHUE OJHOH MOITYIIAINH APYTOH,

— KOHKYPEHIHS U3-3a ITHIEBBIX PECYPCOB,

— IIApa3sHTH3M,

— XHIIHUYECTBO.

3. Cumbuoz — dopMa B3aUMOOTHOIIEHUI, IPH KOTOPOH ORUH MIIH
0o0a mapTHepa W3BIIEKAIOT MONB3Y NPH COBMECTHOM obnTanuu. CuM-
OMOTHYECKHE B3aMMOOTHOIICHMS TAKXKe IPEICTaBICHB! Pa3HO0Opa3-
HBIMH (OpMaMHU:

— OIHOCTOPOHHEE HCIOIB30BAaHHE ONHOIO BHIA ApyruM Oe3 HaHe-
ceHus emy Bpesia (MpeoCTaBlIeHUE MUY, IPENOCTaBIeHue yOeKuIna),

— B3aMMOBHITO/IHOE COCYILIECTBOBAHHE OPraHH3MOB, OTHOCAIIWX-
CA K PasHeIM BHIaM (HAIpUMep, JIMIIadHUKY, IpeICTaRISIoNIe co60i
HepasIeTMOe COKUTENBCTBO Iprbda U BOXOPOCIH).

B xaxpom Mectooburanum (myr, o3epo, Jiec, 6OIOTO U T.X.)
BCTPEYArOTCA BCE IMEPEUHCIICHHBIE THUIBI B3aMMOOTHOMeEHnH. BaxHo
3HATH, YTO MOIMYJILHWH OPraHW3MOB, OTHOCAINUXCA K Pa3sHBIM BHIAM,
CBSI3aHBl JPYT C IPYIOM CIOXHBEIMH B3aMMOOTHONIEHMSMH, KOTOpBIE
BLICTYIAIOT B Ka4yecTBE PEryjiTOPOB YHCIECHHOCTH M ONPENEILIIOT
IUTOTHOCTH TAHHOM IOITYJIAIIUH B JaHHOM MECTe.

2.6.3. Oxonozuueckue cucmemol

JKuBble OpPraHU3MBI WCHBLITHIBAIOT BIMSHAE CO CTOPOHBI IPYTHX
OpPraHM3MOB M HEXHWBO¥ IIPUPOZHEI, B CBOI0 OYEPENb BIMAIOT HA HUX.
IMomymsanuu OpPraHN3MOB, HAXOIIIMECS B NPSAMOM HIIH KOCBEHHOM
B3aMMOJICHCTBHH JIPYT C OPYTOM M C OKpYXXarollel MX HEXUBOH IpH-
POJIOH, COCTABIISIOT IKONOSUUECKYIO CUCmeEMy, UITH buozeoyeros. bro-
TeoLCHO3 — IeJOCTHAs CaMOPETYIHPYIOAACS M CaMOIIOIEPKUBAI0-
mas cucreMa. OHa BKIIOYACT CIENYIOIMH PAX HEXUBBIX M SKUBBIX
KOMITOHEHTOB!
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1. Knumamuueckuil pexcum (TeMuepatypa u Opyrue usuueckue
GaKxTopsr).

2. Opzanuueckue gewjecmea (6ENKH, YIIEBOIBL, HHUPHI U JIP.).

3. IIpooyyenmvl — aBTOTpO(HEIE OpraHM3MBI, ITaBHEIM 00pa3oM
3€NEHBIC PACTCHNs, CHHTE3UPYION¥E OpraHudeCcKye BEIEeCTBa U3 Heop-
TaHHUYECKHUX. '

4. Koncymenmuvr — rerepospodHble OPraHu3Mbl (PacTHTEIbHOS-
HBIE ¥ IUIOTOSAHBIE), NOTPEOUTEIH )KHBOTO OPIaHIMYECKOTI'O BELECTBA.

5. Pedyyenmuv: — rerepoTpodHbIE OpPraHW3MEI, pa3pyIIaroIye
MEPTBHIE OCTATKU XHMBOTHBIX M PACTEHMH M IPEBpalaloMue UX B MPO-
CThI€ COSMHEHHA.

Pan B3aMMOCBSI3aHHBIX BHJOB, W3 KOTOPHIX KaXKIBIA IIPEIbITyIIMIL
CITY>KHT MHAIIEH NOCIeRyomeMy, HOCUT Ha3BaHUe yenu numanus. Iln-
meBas wind Tpodrgeckas Henb — 5TO MEPEHOC SHEPTHM OT PacTeHHA
4epe3 pAJA OpraHu3MOB IIyTeM IOENaHMs OMHHMX BHIOB IpyruMu. B oc-
HOBE€ IEIIM MHUTAHMSA JIEKAT NPOMYUEHTH!, BTOPOH YPOBEHb 3aHMMAIOT
HEPBHYHbIE KOHCYMEHTHI, TPETHH — BTOPHYIHbIE KOHCYMEHTH! U T. I. B
PEANbHBIX YCIOBHSX LEMH IUTaHUA MOTYT IEPEKPEHUBATECS, 00pasyst
cern nuraHus. O0mas 3akOHOMEPHOCTH COCTOMT B TOM, YTO B Hadaje
IMIIEBOH LIENM HAXOMATCA 3€NeHBIC PAaCTEHMd, a B KOHIE — KPYIHEBIE
XMIITHUKA.

JeqTenbHOCTh JKUBBIX OPTaHM3MOB CONIPOBOXKAACTCS M3BIICICHUEM
M3 OKpY>KaloIllell cpelbl GONBIINX KOINYECTB MHHEPAIFHBIX BEIIECTB.
Ilocne cMepTH OPTaHM3MOB COCTABJIAIONME HX XUMHYECKME DIEMEHTHI
BO3BPANIalOTCA B OKPYXKAIOLIYIO CPedy, ¥ BO3HHMKAaeT OHOTCHHBIH Kpy-
TOBOPOT BEIECTB B NPHPOJE, T.C. HUPKYIALHS BEIICCTB MEXIY aTMO-
cdepoit, ruapochepoit, TuTOCHEpOii U KUBBIMH OpraHu3MaMu (Kpyro-
BOPOTHI BOAEL, YIIIepoIa, a30Ta, cepsl, Gocdopa).

2.6.4. Knaccugpuxayus scugblx op2anuszmos

Cucmemamuka — HayKa, 3aHMMalomasca xiaccuuxamueii ;UBBIX
OpraHusMoB. B pamkax 3Toi Hayku OpraHH3MaM IPUCBAUBAIOT HaMMe-
HOBaHMA M O0OBEIVHAIOT MX B TPYIIEI, WM TAKCOHBI, HA OCHOBE OIpe-
JCIEHHBIX OTHOIUIEHMN MEXIy HUMH. Buonormdyeckas HOMEHKIATypa
OCHOBaHa Ha OHHOMHAIBHOH CHCTEME, OCHOBOIONIOXXHHMKOM KOTOPOi
apnsercs Kapn Jlunneit. Ilo sroi cucremMe KaskIplil OpraHu3M HMeeT
OBa NATHHCKUX HA3BaHWA: PONOBOE, KOTOPOE MHUINETCA € MPONUCHO
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OyKBBI, M BHIOBOE, KOTOpPOE IHUIUETCA CO CTpOUYHOM OykBhl. Yenosek,
HampuMep, UMeeT cucTeMaTrdeckoe HazBanue Homo sapiens. B 6uno-
MHATBHOM CHCTEME OpPraHM3MBI OOBEAMHAIOT B IPyNilbl, PacHOJIOXKEH-
HBEIC HA Pa3TUYHBIX MEPapXHICCKUX YPOBHIX, HA OCHOBE BHIMMBIX 00-
MHIX MOP(ONOTHYECKUX NPH3HAKOB, TAKHMX, Kak (opMa, YHCIO M HO-
JIOXKEHHE KOHEYHOCTEH U T.J. DTa cHcTeMa ceifuac oOLICNpHHATA H B
HEe BXOJIT CICAYIOIINEC OCHOBHBIC HEPAPXHMIECKUE €AUHHUITBL:

Lapcmeo

Tun (OTHEN Y PACTCHUIT)

Knacc

Omps0 (MOPAIOK y PaCTEHHUI)

Cemeticmeo

Poo

Buo

Kaxnpiii TaKCOH MOXKET COEpKaTh HECKONBKO TaKCOHOMUYECKHX
equHuI Ooslee HU3KOTO PaHTa, HO BMECTE C TEM MOXKET HPMHAIEKATD
TOJILKO OJTHOMY TaKCOHY, PACIONOKCHHOMY HaJl HUM. TaKCOHBI MOTYT
Pas3esAThCA Ha MONTaKCOHBI WK OOBeTHHATECA B HAATAKCOHBIL.
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OYHKLHNOHHNPOBAHHE KITUMATHYECKOH
CUCTEMbI

3.1. KnmMaT: onpefesieHne u Kiaccudpuranus

CriocoGHOCT KIIMMAaTH4YECKO# CHCTEMBI YCBaUBaTh ONPEACIICHHOE
KOJIMYECTBO CONHEYHOHN HEPTHH Ha3bIBACTCA KIUMAMOM, & H3MECHEHHE
(yBenuueHne WM YMEHBIIEHHE) 3TOH CIIOCOOHOCTH NMPHUBOIHT K H3ME-
HeHwsiM kuMata. CyLiecTBYIOT M ApyTHe onpenencHus xmmara. A.C.
MoHuH ompenenyn KIMMAaT KaK «CTaTHCTHYECKUH aHcaMmOib COCTOs-
HH#, KOTOPBIE IPOXOIUT CHCTEMA OKEaH — CyIIa — aTMoc(epa B HEpHOL
BPEMEHH B HECKONBKO NECATHICTHI». Taroke Mo KIMMaToM NMOHHMA-
IOT MHOTOJIETHHH PEXHM NOTOXBI, T.€. COBOKYIHOCTh IOCIEIOBATEINb-
HBIX CMEH BO3MOJKHBIX YCJIOBHH IOTOABI 32 JECSATHIICTHS, XapaKTEepHEIE
UL JaHHOH MECTHOCTH. :

Kmumat dopmupyetcs B pe3ynpTaTe B3aMMOAEHCTBUS OCHOBHBIX
KOMIIOHEHTOB KJIMMaTHYECKOH CHCTeMbI: Haubollee MOIBIKHOM — ar-
Mocdepbl, MEHee MOIBIDKHBIX — OKeaHa M KpHOcdephl, a TakkKe Io-
BEPXHOCTH CyIIH W OHocGepsl, BKIIOYAIONICH pacTUTEIbHEIH, KUBOT-
HBIH Mup ¥ camoro denoseka. Hlapoobpasnas dopma nmnaners! ompe-
JeJsieT Pa3iudue KIUMAaTa B 3aBHCHMOCTH OT INMPOTHI, a HAaKJIOHHOE
MIOJIOXKEHUE OCY. BPallleHUS — CE30HHOCTh KJIMMAaTa M TEIUIOBbIE MosACa.
CyLecTByeT HECKONbKO KIacCH(PUKanuii COBPEMEHHOro KiIHMMarTa.
Hawubonee pacrnpocrpanenHas u3 HuXx npuHaiexut b.I1. Amucosy. B
OCHOBY 3TOH KitacCH(HKAIMH ITOJIOKEHB! THUITHl BO3AYIHBIX MacC M HX
nepeMenienrie. B cooTBeTCTBIM ¢ HEll BBIAEIAIOTCA OCHOGHbLE KAUMAU-
yecKue nosica, B KOTOPHIX B TEYEHHE BCETO TOAA FOCIIO/CTBYIOT BO3IYIL-
HEBIE MacChl OJJHOTO U TOTO K€ THIIA, H nepexooHble KIUMAMUIecKue nos-
ca, TAE THNBI BO3OYIIHBIX MacC 3UMOH U JIeToM cMeraoTca. K ocHOB-
HBIM KIMMAaTHYECKUM I05ICaM OTHOCAT SKBAaTOPHAIBHBIA IOAC, IBA TPO- |
IIMYECKUX, JBAa YMEPEHHBIX, aPKTHUECKUH W aHTapkTHyeckuil. K mepe-
XOJTHBIM HOsicaM — JIBa CyO3KBaTOPHANLHEIX, [1Ba CyOTpOIIYECKUX, Cy0-
apKTHYecKuil mosc ¥ cyGaHTapKTHIeCKUH. B kax oM nosce B Mepunua-
HaJIbHOM HAIIPaBJICHHH BBIICIIIOT MaTEPHUKOBBIM KIIMMAT, OKCaHWIECKHMIt
KIIMMaT, KJIMMAaT 3alaJHbIX ¥ BOCTOUHBIX O€peroB KOHTHHEHTA.
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Pacripenenenye cymm u MOpsi, XapakTep penbeda MOACTHIAIOMIEH
HOBEPXHOCTH OKa3BIBAIOT Pa3IMYHOE BIMSHUE HA COCTOSHHE aTMOCche-
pEBl, TaK KaKk Kaxjas M3 3THX HOBEPXHOCTEH IO-Pa3HOMY TOIIIOIIAET,
HaKallJMBACT M PaCXOAYeT JIyducTyIo 3Hepruto Conana. Bee 510 Brms-
€T Ha IUPKYJIALHII0 aTMOC(epEl M BHOCHT H3MEHEHHS B PacIpeieIcHUE
KIIMMATOB TakKe ¥ BHYTPH KaXJOr0 KJIMMaTHieckoro mnosca. [losromy
IOPUHATO BEIACIATH M TaKWE TUIBI, KAK MOPCKOH KIIMMAT, YMEPCHHEIH
KIMMAT, KOHTHHEHTANbHBIH KIIMMAT, MyCCOHHBIH KITHMAT.

Mopcxoii xnmumam QopMupyercs MO BIMIHHCM OKCAHMYECKHX
OPOCTPAHCTB, HAaxXOMAIIMXCA IOZA HpeoOnagaroImuM BO3ACHCTBHEM
MOPCKMX BO3XYIHEIX Macc. Hanbosnee Apko 3TOT KimMaT BEIpaXkeH Haj
OKeaHaMH, HO OOBI9HO PacIpOCTPAHIETCs Ha CYIIy B pe3y/bTaTe Ipe-
obnananya 3amaJHOro MEPeHoca B 3alaJHbIX IINUPOTaX. XapaKTepusy-
€TCs CPABHMTENBHO MAJOH aMIUIMTYION TEMIEpaTypsl BO3AyXa MO Ce-
30HaM rofia ¥ BHYTPH CYTOK, IPOXJIAZHBIM JIETOM M TEIUIOH 3MMO¥, He-
CKOJIBKO YBEIHYEHHEIM KOJHMYECTBOM OCAIKOB, OONbIIEH 06Ia4HO-
CTBIO. Ymepennviti knumam Habmromaercs i mupot ot 40-45° ¢. u 10.
II. 0 IIOJIAPHBIX KPYTOB. XapaKTepH3yeTcss YMEPEHHO TEIUILIM JIETOM
U OpOXJIaTHOM WIH XOJNIOAHOH 3uMOH. Kowmunenmanvuuli kiumam —
9TO KIMMAT MAaTEPHKOB H TeX MOOepexuii OKeaHoB, TAE BECh IO Ipe-
007anal0T KOHTHHEHTAIBHbEIE BO3XyIIHBIE Macchl. Otimyaercs GONb-
[IOM roZ0BOM M CyTOYHOM aMIUIMTYIOH TeMIrepaTypsl BO3IyXa, CpaB-
HHUTEJILHO HEOOIBIION CYyMMOM OCaIKOB, PE3KOH BHIPAKEHHOCTHIO Bpe-
MeH rona. C ynanenueM B INIyOs MaTepHKa KOHTHHCHTANBHOCTH KIIM-
MaTa BO3pacTacrt.

Pa3paboTaH Mkt AN HHAEKCOB, XapaKTePU3YOMMX KOHTHHCH-
TaNbHOCTH KIIUMATa:

1) unoexc I'epuuncrozo (K = 1,74/sin ¢);

2) unoexc Konpooa (K = 1,74/sin (¢ + 10));

3) unoexc Xpomoea (K = 4-5,4 sin ¢ /4);

4) unoexc Llenxepca (K = 6/5-(4 / ¢ — 20)),
rae 4 — ronoBas aMILIMTYZAa TEMIEPaTyphbl BO3AYXa, () — IIMPOTa MECT-
HOCTH.

Mycconnblii kiumam XapakTepu3yercsi CMEHOM YCTOMYMBEIX BET-
POB IO Ce30HaM roza. B yMepeHHBIX IUHMpOTax 3TOT KIMMAT pacmpo-
crpaneH Ha JlameneMm Boctoke Poccum, Ha KopeiickoM momyoctpose,
Ha CEBEPO-BOCTOYHOM mnobepexxbe Kuras, rme xomomHas cyxasd 3muma
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CMCHAETCS BIaXKHBIM JOXKANUBEIM 1eToM. OcoOeHHO pe3Ko MYCCOHHBIH
winMar BelpaxceH B MEnocrane n Manoxutae.

Ilo cremeHn YBIaXKHEHMS TEPPUTOPHH pPa3lIMyalOT TakoKe [Ba
OpsAMO NPOTHBOMONOXKHBEIX THIIA KIHMaTa — dPUOHbI U 2YMUOHbLI.
ApUIHBIA KIMMAT — 9TO KIIMMaT CyXOH ¢ HEAOCTATOYHBIM YBIIaXKHEHH-
eM. Bcrpedaerca B IyCTHIHAX U . IONYNYCTHIHAX, IZE HCIapsieMOCTh
3HAYUTEIHHO NpeBBIIIacT Henapenue. [yMUAHBIA KTUMaT — 9TO KIHMatT
¢ H30BITOYHEIM YBIIAXKHEHUEM, IIPH KOTOPOM KOIMYECTBO COIHEYHOIO
TeIIa HeAOCTaTO9HO JULE MCIIapeHHs BCeH Biard, MOCTYIAOMmeEN B BH-
Ie ocagkoB. M30HITOK BIaru ynanieTcs HOBEPXHOCTHEIM CTOKOM.

K umciry mambonee pacnpoCTpaHEHHBIX WHICKCOB apHIHOCTH M
FYMHIHOCTH KIMMAaTa MOXXHO OTHECTH UHOEKCbl apuonocmu (S,) u zy-
mudnocmu (S;) Topumeetinma. Uupekc S, upencrasiier coboii 0THO-
[ICHHE PAa3HOCTH MEXIY OCaJKaMH U HCIapAEeMOCTBIO M CYMMOH Me-
CAYHBIX BEIMYMH UCMApAEMOCTH, 8 HHIEKC Sy — OTHOUIEHHE CYMMBI Me-
CSIYHBIX pa3sHOCTEH MeXy OCagkaMM M CyMMapHOH MCIapsaeMOCTBIO H
CYMMOH MeCSYHBIX BEIHYUH HCIapsIeMocTH. B mepBoM cirydae yBemu-
YEHUE Pa3HOCTH MEXIY OCaJKaMH M HCHApseMOCTBIO, & CIeJ0BaTeNb-
HO, M HHIEKCa §,, IIOKa3bIBAaCT BO3PACTAHUE CTCIIEHU apUIHOCTH KIH-
MaTa. Bospactarue S, roBopuT 00 yBEIHYCHHU CTEICHU I'YMHIHOCTH
KuMata. B 060ux Cilydasx BeIM4MHBI S, U S, XapaKTepH3yIOT reorpa-
¢dmnueckyro 30HY. TOPHTBEHHT IPEIIIOKHIL TAKKE M OCINHI MHIOEKC YB-
HaXHEHHOCTH J.

CreneHp apUAHOCTH KIUMAaTa MOKHO TAKXKE OLEHUTH ¢ IIOMOLIBIO
uHoexca Mapmonnu o, IPeNCTaBILIIONEro cob0l OTHOIIEHHE CpeIHei
rofOBOM CyMMBI OCaJKOB K CpeHeil rOMOBOi TeMIeparype BO3IyXa.
3HadyeHus o< 1) xapakTepHsl IS apUIOHBIX 30H.

3.2. M3Merenus KJIAMATA
3.2.1. I'eonozuueckas wikana epemeru

Knumar He oCTaeTcs MOCTOSHHEIM C T€YEHHEM BPEMEHH, a HCIIbI-
THIBAaET M3MEHEHHA. VI3MEHAIOTCS OCHOBHBIE €r0 3JIEMEHTHI: TEMIIEpa-
Typa BO3xyXa, aTMOC(epHBIE OCaJIKy, BeTep, BIaXHOCTH ¥ T.X. Kiiuma-
TOJIOTHM DPa3Nu4aloT TEONOrM4ecKHE, MCTOPHYECKME M COBpPEMEHHEIE
HM3MEHEHUs KiyMaTa. ['eonormyeckue M3MEHEHHS H3YYalOTCS TONBKO
reoJIOTHYeCKUMHU M reodu3uueckuMu MeTofamMu. K ucropmueckum us-
MEHEHUAM OTHOCAT M3MEHEHHs KIIMMarta, IPOMCXONMBIIHE B IEPHO
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Pa3BUTHS LUBWIM3ALMK O Hadajga MHCTPYMEHTAIBLHBIX HAONMIONCHHH.
CoBpeMeHHBIE H3MEHEHHS KIIMMAaTa OTHOCATCA TOJNIBKO K IEPHONY HH-
CTPYMEHTANBHBIX HaOMFOCHUI.

JU1 moHMMaHuS MPUYMH M3MEHCHUS KIMMAaTa BaKHO 3HATH €ro
SBOJIIOLIMEO Ha NPOTSDKCHHM BCEH MCTOPHM pa3sBHTH HaIIEH INaHETH,
KOTOpas OLIEHMBaeTCs MpuMepHo B 4,6 mipa. ner. Ilaneoknumaronory,
HCTOJIE30BAB METOMBI PEKOHCTPYKIUM KIMMaTa [0 KOCBEHHBIM HHIM-
KaTopaM, YCTAaHOBMJIM, YTO Ha IPOTSHKEHHM BCEH HMCTOPHU 3eMIIM IIO-
CTOAHHO NPOMCXOAMIO UEPENOBAHME TEIUIBIX K XOJIOAHBIX NEPHOJIOB,
COTIPOBOXKTAFOIINXCSA NI3SMEHEHHAMH YBIAXHEHHOCTH KOHTUHEHTOBR.,

BoccranaBnuBasg KIMMAT IIPONLIOTO NAJEOKIMMATOIOIM MCIOIb-
3YIOT T€0JIOTMYECKY0 KAy BpeMenH (puc. 3.1). DTa IIKaga mo3BoJs-
€T BOCCTaHOBUTH COOBITHSA NPOLUION0 U HX IOCIEA0BATENHHOCTE. B
Ka4€eCTBE OMOPHBIX JaT MCIONB3YIOTCSA He KPyTible U(pPh], a COOBITH,
W3MEHHBIITHE [TyTH Pa3BUTH HaIllel IUIaHeThl U KU3HU Ha Held. KpaTko
PaccMOTpPHM 3Ty MIKaIy.

Bce reonoruueckoe BpeMs OT Hayala BOSHHKHOBEHHA 3eMIM IO
HAIIUX JiHeldl reoylorMyeckas NIKajia pasjensier Ha J1Ba HEPaBHBIX OT-
pe3Ka BPpEMEHH, KOTOPBIE Ha3bIBAIOT 30HAMH: HoKeMOpuiickuit u Qane-
posoiickuii. JJoxkeMOpuiickuil 0H 0XBaThIBAET MOYTH 85 % BpeMeHw,
IpOLIEANIEro nocie 06pasoBanus 3eMIIH.

['pannna Mexxy S0HaMH BO BPEMEHH NPOBEIEHA C YICTOM OTCYT-
CTBUS WJIM HAMYHA CIIEIOB SBHOM >xu3HM. Tak, B JOKeMOPHIMCKHX OT-
JIOXEHUAX CIEIBl XKU3HEACATEIPHOCTH OPTaHU3MOB COXPAaHUIIUCH IUIO-
x0. B otnoxenusax ¢anepo3os BcTpedaroTcs sBHblE ciensl xu3HM. Ca-
MO CJIOBO «(haHepo30ii» 03Ha4aeT «3pa SIBHOH Xu3HM». JlokeMOpuii-
CKMIi 50H pa3leNfoT Ha Haubolee IPEBHIO JacTh — apXeH (apeBHee
2,6 mupa, ner) u Gosaee Monoxyto — mporeposoi (ot 2,6 xo 0,57 mipa.
ner). daHepo30ii MOIPa3aEILIIOT HA TPH IPBI PA3HON NPOTOILKUTEND-
HOCTH: TIAIE030# — 3pY ApPEBHEH XU3HH, ME3030i1 — 3py CpeIHEH XKHU3HU
W KalHO30M — 3py HOBOI1 u3HM. MBI xkHBeM B KaiiHazoe. Kaxaas spa B
CBOFO OUepe s MOAPA3IesIeTCs . Ha NEPHOIBL, IEPHOAR] NOAPa3AEIAIOT-
¢4 Ha 3IO0XU. B KaifHa30#icKo0ii 3pe BBIIEIEHO BCErO ABa NIEPHOIA — Tpe-
THYHBIA M deTBepTHuHBIA. B TperwdHoM mepuopme Obino 4 3moxm —
IUIMOLIEH, DOIEH, ONWUTOLEH M MHOLEH. MBI XKMBEM B YETBEPTHIHOM
OepHOJEe, B KOTOPOM BBIAEIEHO TPU DIMOXH — 30MJIEHCTOLEH, IIEHCTO-
IICH M TOJIOIEH. '
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3.2.2. Hnouxamopil usmeHeHutl KIuMAama é npoOuwIom

Hane:xXHpIMH MHIMKATOpaMH KIIMMaTa IPOLUIOTO CIYXAaT, B Iep-
BYIO O4Yepelb, I€OJIOTHYSCKHUE JOKYMEHTHI — OTIOKEHHA OCAJ0YHBIX
TOPHBIX ITOPOJ ¥ 3aXOPOHECHHBIE B HUX OCTATKH PACTEHHH U >KMBOTHBIX.
Tak, B yCHOBHAX BIaXHOTO KJIMMaTa 1uio obpazoBanue OeNbIX ITTHH
(xaonuHOB) — CHIPBA I Ipom3BozicTBa (dapdopa, GOKCHTOB — CHIPHA
JUI TIPOM3BO/ICTBA AIOMHHMSA, MapTaHIEBBIX Py U IIaCTOB KAMEHHO-
ro yria. Mectopoxaenus GocdoputoB GopMHUPYIOTCS B YCIOBHAX HE
TONBKO BIAXHOIO, HO M TEIUIOro KiMMara. MHAMKaropaMu Cyxoro
(apumHoro) kimmMara, OJMH3KOrO K KIMMAaTy COBPEMEHHOH ITyCTHIHH,
CITy’KaT OTIIOXKCHHUS, BHIIAAIOIIUE U3 PACTBOPOB B YCIOBHSX CHIBHOTO
ucnapesus. K HUM OoTHOCATCA OTNOXEHHE KaMEHHOH NOBapeHHOH co-
JM, MECTOPOXKIEHMA KanuitHo# comu, rumcoB. Ocoboe MecTo cpemu
HHIKaTOPOB XOJOJHOrO KJIMMaTa 3aHHMAalOT MOPEHBl — OONOMKH ¥
9acTHIB! IOPOJ, IPUHECCHHBIE NeAHNKaMu. [ HUX XapakTepeH ITH-
HHUCTHIH MaTepyan ¢ NPHMECHIO IecKa, IpaBus, mieOHA, KPYIHBIX 00-
JIOMKOB ¥ BaJIyHOB, DTOT MaTepHal 3aJieraeT OecIopsIo9HO, HE UMEET
CIIOEB, HUKAK HE OTCOPTHPOBAH.

XOpOoWNMH CBUIETEIIMH IIPONIIOTO SBILIFOTCS BapBHl — JIEHTOY-
HEIE TJIMHBE — OTIOXKEHHA B 03epax. HakomieHue TIIHHUCTEIX 03€PHBIX
OTIOXKEHHI MMeeT rooBoH UK. Kaxawlit ToMoBo# CI0M YETKO OTHe-
JIeH OT IPEeNbIYIIero U IOCIeyonero. TONMIHA CIIOEB, COCTaB MH-
HEPAJIOB B HUX JAIOT IPEACTABIICHUE O IOTEIICHUAX U MOXONOAaHNAX,
YBIQKHEHHAX U 3aCyXax B KIMMATHYECKHX YCIOBHAX, HaOMONABIIHXCA
IpH uX GOPMHPOBAHUMYL.

[Moxa3zaremsiMu KIuMara MPOILIOrO CIYXaT Takke reomMopgorno-
THYCCKUE MPU3HAKU — OCOOCHHOCTH penbeda TepPUTOPUN MIIH BCKPBI-
TOH TOJ MOpPOJNAMH IOBEPXHOCTH C JOpeBHUM penbedom. IIpuznaxom
TIOBBIIEHHON BJIAXKHOCTA B MPOILIOM B COBPEMEHHBIX IIYCTHIHSX MO-
TYT CIYXHThH CIIe/ibl OBIIOH pedHOH ceTH M pedHBIX ¢opM penbeda.
BricoTa IpeBHMX CHETOBHIX JMHUWH B TOpax, OTMEYEHHBIX 0COOBIMH
¢dopmamu penseda — KapaMy ¥ HUIIAMH, CBUAETENBCTBYET O MPOILIBIX
MOXOJIOTAHMSAX.

PacTeHns BOCHPHMHMMAIOT BO3ICHCTBHA KIMMaTa €nie CHIbHEE,
9eM OTIIOKEHHsS TOPHBIX MOpoA. THIT HCKOMaeMOH PaCTUTEIBLHOCTH, €€
BHEIIHUI OONMMK, aHATOMHYECKOE CTPOCHHUE, HA0Op BHUIOB PAaCTHUTENb-
HOCTH HO3BOJLIIOT BOCCTAHOBHTH MHOTME Ka4eCTBEHHBIE 4EPTHI IIPO-
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IIJIOr0 KiIuMara. Tak, HalMdue OTHEYaTKOB M OCTATKOB GONBIIOro KO-
JM9eCTBA Pa3IMYHEIX BUIOB PACTEHHH CBHAETEILCTBYET O TEIIOM KIIM-
Mate. O TEmIOM KnMuUMare CBHICTENBCTBYIOT OCTATKH BEYHO3CIICHBIX
paCTeHMi, NaIbM, PACTEHAN C KPYNHBIMH JUCTBSIMH, a O XOIOJHOM —
OCTaTKH XBOMHBIX JepPEBbEB, MEIKOMMCTBCHHBIX PACTCHHUM HIIH TIONHOE
OTCYTCTBHE JPEBECHBIX MOPoA. CyXuM yCIOBHSM COOTBETCTBYIOT pac-
TEHWI C MENKOH PeaKoi MHMCTBOM MM KOMIOYKAaMHU, IPUCYTCTBHUE OITY-
HIEHH WM BOCKOOOPa3HOro HalleTa.

OcobeHHO XOpOoIIO COXPAHAIOTCS CIIOPH! M NBLIbLA pacTenuit. I1o-
3TOMY CIIOPOBO-NBUIBLEBOH, MIIH MAIMHOJIOIMYECKHIH, aHAIN3 YCIEIIHO
HOPUMEHAETCA U1 BOCCTaHOBICHHS OOIMKa PAaCTHUTENBHOCTH IIEJIOro
palioHa, a ITo HeMy — B KIMMaTHYeckux ycinopuid. Hemmoxumuy naanka-
TOpaMu KIuMaTta ABIAoTcsa Topdsaaukd. OHK pa3BUBAIOTCA B YMEPEH-
HBIX IIMPOTax M B XonomHo# 3ome. CMeHa HannactoBaHMH Topda OT
BIIarOIIOOMBEIX MXOB K JECHOH DPacTHTENBHOCTH CBHAETEILCTBYET O
MEpHOJIaX YBIIAXKHEHHH 1 UCCYLICHUH.

CBs13p MEXIy MUPHUHON TOOWYHOrO IPHUPOCTA TONIIMHE! CTBOJIOB
IepeBbEB M OCaJKaMH, a TAkKe TeMIIepaTypoi BO3MyXa U3BECTHA IaB-
HO. CoBMeCTHB rpaduKy MHUPHUHBI TOIUYHEIX KOJICI IEPEBLEB Pa3HOro
BO3pAacTa, B TOM 4HCIIE HallICHHBIX NIPH apXEONOTHYECKUX PACKOMKAX 1
3aXOpOHECHHBIX B TOP(SIHUKAX, TbJAaX WIH MOPEHE, U NJOOHMBIINCH COB-
NaJcHU IICPEKPHIBAIOIINXCA OXWHAKOBLIX YYaCTKOB, HCCIEI0BATENH
NOCTPOMIIN HENPEPHIBHYIO IIKATYy H3MEHECHWI KIUMAaTa U XPOHOJIOTHIO
3a mocneauue § — 12 Thic. AeT (ASHAPONOTHICCKas TIKaa).

CoBpeMEHHOE paCHIpe/IelICHHE JKUBOTHBIX HA Cylle M B MOpE B
o01meM TakKe OTpaxkaeT paclipefielieHue Terula U Biaru Ha 3emie. [To-
9TOMY NaTECOHTOIOTHIECKUE JaHHBIE, T.€. OCTATKHU XHBOTHBIX B OTIIOXKE-
HWSIX TaloKe MOTYT ObITh BaXKHBIM CBHIETENLCTBOM M3MEHCHHH KuMara
B nponwioM. Mzo6umme wim 6eXHOCTH BUOBOTO COCTaBa KHUBOTHBIX MO-
TYT CBHAETEILCTBOBATh 0 GoJiee TEIIbIX MK (ojiee XONOTHBIX YCIIOBH-
AX. BaXXHBIM IPU3HAKOM KIMMaTHYECKUX YCIOBHH MOTYT OBITH pa3Mephl
xwuBoTHOTO. CornacHo mpaBuiy beprMaHa, TeIIOKPOBHEIE JXKHBOTHBIE
ONMU3KIX BHIOB UMEIOT TEM OONbIIMEI pa3Mep, 4eM XOJIOJHEe KINMAT, B
KOTOPOM OHH >KHBYT. X0JOJHOKPOBHbIE )XUBOTHEIE, HR000POT, GONBIIIX
pasMepOB JOCTHTAIOT B YCIOBUAX TEIUIOTO KIIMATA.
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3.2.3. I'eonocuueckue u uCMopu4ecKue UsMeHeHUs Kiumama

V3yyenne kimMara NPONUIOrO IIOKa3aj0, YTO Ha INPOTSHKEHHH
BCEH MCTOpHM 3eMIIH MOCTOSHHO TPOMCXOIMIO UEPEIOBAHUE TEILIBIX
310X ¥ IIEPHOIOB ONeeHeHus (puc. 3.2).

Tnedvecenan
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Puc. 3.2. 3noxu oneileHeHHs TOCTIEAHET0 MIUJUIHapAa JIeT

Jlaxxe Ha JOApXEHCKOM STalne pa3BUTHA 3€MIM, O KOTOpOM IIpHHSA-
TO CYAHUTHh Ha OCHOBE MOJICIMPOBAaHMA M IIyTeM CPAaBHEHHA C IUIAHETa-
MM 3€MHOM IPYIIEL, HCCIICOBATENM HE HCKIIFOYAI0T BO3MOKHOCTH 00-
pa3oBaHMs JIeIHHKOBHIX NOKPOBOB Ha momrocax. TOIBKO apxetickue —
caMpble IpPEBHHE IOPOABI — HE COXPAaHMIU CJIENOB IPOIUIBIX OIEIeHe-
auit. OTIOXEHHs apXes YKa3bIBalOT Ha OOMIME BOIBI B 9TO BpEMs, Ha
CYILECTBOBaHHE arpeCCHBHOM BOCCTAHOBUTENLHON aTMOC(EPE! B MOPs
C BBLICOKOM KHCIOTHOCTBIO. BO3MOXHO, 9TO 5TO OB CaMBbIil TEILIBIH
nepuoj Ha 3emie. Hauano npomepo3soiickoii apvi copnano ¢ o6paszosa-
HHEM IIEPBLIX, CAMBIX JPEBHHUX JIEAHUKOBBIX OTJIOKCHUH — THIUIMTOB.
Onn 6wy BuepBBle oOHapyxenbl B KaHane B paiioHe osepa I'ypon.
IosToMy 3Ta 3MOXa OJCACHEHH Ha 3eMile MOJIy4dnia Ha3BaHME 2YpPOH-
CKO.

IMocne rypoHCKOi 3MOXK MPONIJIO OKOJIO MHIHApIa JET, U B OT-
JIOKEHHSX BHOBb IOABHMIIMCH CIEIbl oleleHeHus. DTo Oblna eueiicec-
cKkas 3M0Xa ONeJCHeHUA. Benen 3a CpaBHUTENBHO TEMIBIM IEPHOJIOM,
KOTOpHIi e okono 100 — 150 MnH. 1eT, CHOBA IPOMCXOIMT II0X0-
JMOZaHNE W pacmpocTpaHeHue JenHukoB. HacTynaer cmepmckas nen-
HHMKOBas 3M0Xa. 3aBepllaeT JOKeMOpHUICKHI 30H sapaHackas 310Xa
onenenenus. Cremsl 310 3m0XHM HaiiaeHs! B EBpone, Aszuu 1 Adpuxe.

DaHepO30UCKHH 20H HAdaliCi C TEIUIOT0 KeMOpuiickozo MEPHOJA,
HO yXe B KOHIIE CIIEIYIOLIET0 — OpO08UKCKO20 — NEpHoAa Ha 3emiie
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BHOBb HA49aJIOCh onencHeHne. OpAOBUKCKOE ONEEeHCHUE 3aKOHIUIOCH
B cunype. CHOBa HacTylaeT IUIMTENbHBIN TEIUTBIA WHTEpPBal, MPOHOI-
MABIIHUHCA 10 KAMEHHOYTOJIBHOLO Ileproja. B Havane ero HaunHaeTcs
HOBO€ IOXOJIOJAHNE, NOCTHTTIEE KyNbMHUHAImu okojio 280 MiH. JieT
Hazal. B 3To BpeMs BO3HHKAIOT OTPOMHBIC JEAHUKOBBHIE IIOKPOBHI M
menbGOBEIE NETHNKH HaJl METKUMH MODSMH, IUIaBY4YHE JBIBI IIOKPbI-
BalOT MOpPs M OKOJIONMOJIOCHBIE IIPOCTPAHCTBA, B 060MX IOJyIIapUsaX
MHPOKO pPacHpoCTpaHsAeTcs Be4Has Mep3noTa. OTIOKEeHHA THIUIHTOB
nepmo-kapboro6020, UM 20HOBAHCKOZ0, ONEICHEHHs OOHAPYKEHBI Ha
orpoMHeIx mpocrpanctBax IOxuoit Amepuxu, OxHo#i Adpuku, n-
Javu, Asctpanuu, AuTapkTunsl. B Poccunm chemel atoro onemeneHwus
HaiineHsl B Cubupn. IInacTel THIIMTOB TOHIBAHCKOM 3IIOXM OJIEIEHE-
HMsI HMEIOT MOIIHOCTE IO COTEH,METPOB. B KOHIE IIEPMCKOro Ieproaa
HAYMHAETCA HOBas Temuad smoxa. OHa NpomOIDKaIach HOYTH 10 cepe-
JHMHB] KalHO30MCKOH 3pBI, KOra Hadanach COBPEMEHHas HaM 310Xa
ONICACHEHUS — KaUHA30UCKaA.

Kaiinasoliickas spa — 3T0 3pa mepexoja OT TEIUIOH 3MOXHU K JI0Xe
onexnenenus (puc. 3.3).
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Puc. 3.3. MaMeHeRnA cpenHeil TeMnepaTyphl y OBEPXHOCTH 3eMIH
B TEYECHHE KaHHO305

CymiecTBOBaBIIMii B KOHIE ME3030 CyNEPKOHTHHEHT I[lanres Ha-
YaJl pacnafiaThCs U U3 €ro OCKOJKOB CTalH GOPMHUPOBATECA COBPEMEH-
Hble KOHTHHEHTH. COOBITHA B 060MX MONYIIapHsaX BEIH K YCIOBHAM,
KOTOPBIE MOITIM TOJBKO MOHHM3UTh CPEHHIOI0 TEMIIEpaTypy Ha 3emie,
TaKk Kak CyHia CMeIaiachk K momocaM. B cesepHoM nomymapuu o6pa-
3oBainca CesepHslii JlenoBuThlif OkeaH, 'peHaHqMs 3aHAIA CBOE HBI-
HemHee montokenne. OTnencHue OT AHTApKTHAB, CMEHIABIIEHCS K
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FOXKHOMY TIoImiocy, ABcrpanuu 1 IOxHOH AMepuku npuBeno K GopMu-
POBaHHMIO CIUIONIHOIO KpPYTrOBOI'O OKEaHMYECKOIO ITMPKYMIIOIAPHOTO
TedyeHHd W o0pa3oBaHMIO OKONO 27—28 MIH. JeT Ha3al AHTapKTHYE-
CKOTO JEIHHKOBOrO MOKpoBa. VI3MeHuiock anpbeno IIaHeThl, Hada-
JOCh pa3BHTHE OJIC[CHEHHS B ceBepHOM momymiapuu. Oxono 10 muH.
JIeT Ha3a[ TOSBUIICH JIETHUKH B ropax Aisicku ¥ B McnaHauy, okoio
4 — 5 MIH. et Ha3aJ 00pa3oBacs IOCTOSHHBIN JeTHUKOBBIN HOKPOB B
CesepuoM JlemoBUTOM OKeaHe, OKONO 3,5 MHNH. JeT Ha3al BO3HHK
I'pennaHaCKHi JIEAHUKOBBIA IIOKPOB.

Oxono 2-3 MiH. JIeT HazaJ oliiee najieHue TeMIepaTypsl CMEHH-
JIOCH TIOYUTH MEPHOJUIECKIMHU e KosteOaHusamu. Takoi xapakTep TeM-
HepaTypHbIX KOJMeOaHUH yUeHBIE CBA3BIBAIOT C MEPHOAUYECKHM pa3-
pacTaHHeM H COKpAIeHHEM ITOKPOBHBIX OJIEICHCHHHM Ha MaTepukax
CEBEPHOTO MOMYIIapus H AHTApKTHYECKOTO JIETHUKOBOTO IOKpoBa. B
COOTBETCTBHH C KJIACCHIECKOH CXEMOM: 3a mocnexuaue 3 MiH. jaeT B Es-
pore u CeBepHoit AMepuke HaOIIOmanoCh YeThIpe JICTHHKOBHIX IIe-
puona. Jlyumie Bcero u3ydeH nocieaHUM JISTHUKOBLIA IEPHOI, U3BECT-
HbIM KaK BaJmadckuii. EMy HpeXIIeCTBOBAJIIO MUKYNHHCKOE MEXIIE-
HHKOBbE, TNK KOTOporo Habmomancsa 125 Teic. et Hasan. Temmepary-
pa BO3/lyXa B 3TO BPEMs B YMepEHHO# 30He Osuta He MeHee deM Ha 2 °C
BHINIIE COBPEMEHHOMH. YPOBEHL OKeaHa ObLI HA 5—8 M BhIIIEe COBpPEMEH-
HOTO, YTO YKa3BIBAI0 HA COKPALICHUE JICAHWKOBOTO IMHTA AHTapKTH-
mpl. Coycts 5 TeIC. JIeT HOCNE NMHUKa MUKYIMHECKOTO MEXIICTHUKOBbS Ha-
9aj0Ch BajIaiicKoe ONefxeHeHue. YpoBeHb okeaHa ynan Ha 60-100 M, B
CesepHoit AMepuke Bo3HUK JlaBpenTuiickuii, a B EBpone — Ckanau-
HABCKUH JIEAHUKOBBIH MOKPOB. CBOEr0 MakCHMAILHOIO Pa3BUTHS NEA-
HHKOBEHIC MOKPOBBI BATIAHCKOr0 OJICACHEHUI JOCTHITIM oKono 18 Teic.
net Hasaa. Oxomno 16 Teic. TeT Ha3aj Hayajgach o0Ias Aerpatals oJle-
JCHEHHU, a 5 THIC. JIeT CIyCTsA 00BEeM JIbAa COKPATUIICA BIBOE.

Oxomno 10 Teic. I€T Ha3a[X Hayajucd TONOLEH — IIEPHOM, BO Bpemsd
KOTOPOTO MBI JKUBEM. PafHHSI 4acTh roJIOcHA XapaKTepH30Banack 1o-
TEIICHHEM, KOTOpOe OKOJIO § THIC. €T Ha3aj Iepelulo B MHTEpBal,
M3BECTHBIA Kak KiuMaTuueckuii ontumyM (puc. 3.4). MenHo B 3T0
BpeMsi HOIMHOCTBIO Hcde3 CKaHAMHABCKUI JICXHUKOBHIM IIOKPOB, a
2 THIC. NeT ciycTd — U JlaBpeHTHHCKM JIeTHUKOBBIA MokpoB. Kinma-
THUYECKUH ONTHMYM TOJOIEHA HPOIOIDKAICS OKOIO 2,5 THIC. IeT U OT-
JHYAJICS CpeHEH TeMmepaTypod BO3AyXa Bhille cOBpeMeHHOH. Tak, mo
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HaleoKIMMaTHIeCKuM oneHkaM B Espone 65uto Ha 2 °C Temiee, yeM
cefiyac. Okomo 5,5 THIC. JIET TOTEILICHUE CMEHHMIIOCH IMOXOJOMaHUEM,
[ocjie KOTOpOro HacTYIUIIO HOBOE MOTEILIEHHE C KyIbMUHAIMEH OKOJIO
4 Tric. meT Hazan. Cnexyromee 3a HUM HOXOJIOJAHME ¢ MAKCUMYMOM
OKOJIO 3 THIC. JIET Ha3aJl CMEHWIOCH OTEIUIEHHEM, IIPOIOIKABIIUMCS B
MEPBOM THICAYECIICTHH HaIlEH 5PbI, M3BECTHEIM KaK Majibiil KIHMMaTHde-
CKUHl ONTHMyM IOJIOIEHAa. B mepBoil 4eTBepTH BTOPOTO THICAYCIETUSL
Halleil 3psl HAvaJIoCch MOCTENEHHOE MOXOoJI0AaHue. OTa Oinvkadmas K
HaM 3M0Xa MOXOJOJaHMSA M3BECTHA KaK MAbIH JIEHHUKOBBIH HEpHO,
cMenuBIIuiica B8 XIX B. HOBBIM NMOTEIVIEHUEM.
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Puc. 3.4 - HSMeHeHHﬂ'épe;(Heﬁ TeMnepaTprI y nosepkﬁoém 3emin
B I'OJIOUCHE

ITaneoremMmepaTypa, BOCCTaHOBIIEHHASA UI1 HEKOTOPBIX IIEPHOMIOB
(baHepo30s, CBUIETEIHCTBYET O TOM, YTO CPENHSIS TeMIeparypa Ha
3emiie B JleMHUKOBBIE MEpHOALl ObuTa B cpeaueM Ha 7 — 10 °C mmke,
YyeM TeMIlepaTypa B MEepHOJbl TEIUIEIX 3M0X. JTO Ta pa3HUIA B TeMIle-
parype 6e3/IeHOro M OJIEAEHENOT0 COCTOSHMA IUIaHEThl, KOTOpas OT-
HOCHUTCS K MOMEHTaM, KOTJja B 310Xy OIIEICHEHHUA JeIHUKOBBIC TOKPO-
BBl CTATMBAIHCE K MOMOCAM. Jii TeX NepHoJoB, KOTAa OHHM pa3pacTa-
JIHChH, PACHPOCTPAHSACH OT HMOMIOCOB Ha OONBINME YYACTKH CYIIH H MO~
ps, pasHUIA B TEMIIEPATYPe MEXIY TEILION M XOJIOAHON 3M0XaMH BO3-
pacraina o 15 - 20 °C.

CymiecTByeT HECKONBKO TOUEK 3PEHUS Ha TII00ATbHbIE H3MEHEHHS
KuMata B nponuioM. CTOPOHHUKH 4CTPOHOMHYECKMX I'MIOTE3 CUMTa-
IOT, YTO SMOXH OJIE[ICHEHUS M MOTEILICHHS NPOUCXOMUIM MO BO3/eH-
CTBHEM BHCIIHHMX BHE3eMHBIX ¢akTopoB. Ilpu sToM mepBocTeneHHOE
3HAYEHHE E€CTECTBEHHO OTBOJMUTCS H3MEHEHUIO NMOTOKA CONHEYHOrO
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M3ITyYeHUs, KOTOPOE MOIJO NMPOHCXOMUTH KaK B PE3yNbTaTe BHYTPH-
CONHEYHBIX NPUYHH (M3MEHEHHI €ro pa3Mepa, KOHBEKIMH BeLIeCTBA U
T. I.), TaK ¥ IO BO3IEHCTBMEM BHENIHMX IO OTHoLreHuo K ConHuy
IPUYMH, HalIpUMeEp I'PaBUTAHHOHHOrO BO3IEHCTBUA Ha CBETHIO IPYTHX
3e3f. CTOPOHHMKH APYroH rpymmbl T'MIOTE3 CBS3BIBAIOT M3MEHCHUS
KIMMara ¢ M3MEHEHWEeM caMoi KiIuMaThgeckod cucremsl. IIpu sTom
[IPEIIIONaraeTcs, 9T0 MEHJAeTCS CTENEeHh YCBOCHHA Hallel MnmaHeToit
COJIHEYHOTO M3JIydeHHUI. PacCMOTpHM HEKOTOpHIE U3 3THX THUIIOTE3.

Xopouo u3BECTHO, UTO aTMocdepa — OCHOBHOH KOMITOHEHT K-
MAaTHYEeCKOH CHCTEMEBI — IIOJHOCTBIO M3MEHHUNIA CBOH COCTAB 3a IIEPHOL
cyluecTBoBaBMA 3eMiM. VI3MEHAIOCh U COAEPKAHUE YTTCKHCIIOTO ra3a
(CO») B atmochepe. ITockonsky Monekynsl CO, Hempo3payHbl I Te-
IUIOBBIX JTydell ¥ 3alepKUBaloT HHQpakpacHoe (IIMHHOBOIHOBOE) H3-
TydeHHe 3eMiM, TO YBEIMYEHHE COACPIKaHMS YTIIEKHCIIOro rasa IpH-
BOJUT K Pa3orpeBy ILIAHETHI, & er0 YMeHbIIEHNe — K OXJIaKAeHuIo. 1o
HEeKoTOopEIM oneHkam orcytcreue CO, B atMochepe Moriio Osl DpuBec-
TH K BECbMA CYUIECTBEHHOMY CHIDKEHHIO TEMIIEPATYPHl Ha HOBEPXHO-
CTH 3eMIIM M JaXe K IIOJHOMY €€ OJeIeHECHUIO. PacdeTsl 3BONIOLUH
XHMHYECKOr0 COCTaBa arMocdepsl B ¢aHeposoe, BEIMOIHEHHEIE M. 1.
bynsiko ¢ coaBropaMm, MOKa3alH, YTO HaONIONAJIOCh HECKOJIBKO
BCIUIECKOB YBEIMYCHHA COAEPKaHHA yriekucroro raza (puc. 3.5).
Ipuauny scrnneckoB CO, aBTOPE! BUIAT B IOBBILEHHM BYJIKaHHYE-
CKO# aKTHBHOCTH.
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Prcyrok 3.5 — WsMenerus cogepxkanns CO, B aTMochepe
B TCUCHHE Ganepo3os

JInTeNbHEIE H3MEHEHNS UCIIBITAll M YPOBEHb MUpPOBOTO OKeaHa —
JApYroro BeQyINero KOMIOHEHTA KIMMAaTHYECKOH cucreMsl (puc. 3.6).
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Tpancrpeccus (HacTyIuleHHe) M perpeccust (OTCTYIUIEHHE) OKeaHa
NPHBOAMIM K M3MEHEHMIO KOHQMIypanuy OKeaHa ¥ CyLIH, TITyGHHBI
OKeaHa, COOTHOILEH!S pa3MepoB CyId u Mops. Ilokasano, 4To perpec-
CHMH OKE€aHa COINIACYIOTCA C 3II0XaMH ONCACHEHHS, a TPaHCTPECCHH — C
3TIOXaMH IOTECIUICHIA.

M
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s0g 500 400 500 208 107 G meme

Pucynok 3.5 - MameHenus ypoBHs Muposoro okeasa B Teuenue paHepo3on
(ans Tepputopun 6siBmero CCCP u CHIA)

Ob6psacHseTca 310 cleayomuM. B pesynsrare perpeccuu oxeana
IVIOIIAb CYIIH BO3PACTAET, YBEIMINBAETCH anbbes[0 3eMIH, POHCXO-
IUT MOHMDKEHHE TeMIepaTypsl. llIpm TpaHCIpecchsx MMOBEPXHOCTS
OKeaHa TOriom@er OoMnbIle CONHEYHBIX JydeH, amsbemno 3emn
yMeHbInaeTcsa, Habmogaercs IOBBILICHWE TEMIIEpaTypsl. lIpudauHO#R
KPYNMHEHIINX perpeccuii U TpaHCrpeccuil OKeaHa CUUTalOT U3MEHEHHE
CKOpOCTEeH IpupameHus (cnpenuHra) TUTOCHEpPHEIX AT B paiioHax
PUQTOBBIX JONHH CPEOMHHO-OKeaHMdeckux xpebrom. Tak, mpu OwicT-
POM Da3[BIDKEHMM IUIMT BHOBb OOpa3oBaBILAsCA OKEaHWJECKas Kopa
HE YCUEBAcT OCTHIBaTh M (OPMUPYET «MEIKHMH» OKeaH, KOTOPHIH IpH
IIOCTOSHHOM 00BeMe BOIBI B HEM TOJDKEH 3aTalUIMBaTh IacTh CYIIH.
IIpyr MenneHHOM pasABIKEHUH THTOC(EPHLIX IUTUT OKeaHHMIecKas Ko-
pa IOCTENIEHHO OCTHIBAET U Cxkumaercsa. OKeaH CTaHOBHICH «TIy6o-
KMM» ¥ BOJa YXOJMT C 3aTOINICHHOH cymu. [Bmwxkenue nurocdhepHsix
IUIMT NPOMCXOIUT IIOZ BO3AEHCTBHEM MPOLECCOB, MPOMCXOAAIINX B
Heapax 3emim.

ITepemenieHue MaTepUKOB IO TTOBEPXHOCTH 3€MIIM B COCTaBe JIH-
TOC(EPHBIX IUIMT TAKKe OKa3hIBAlI0 CYLICCTBEHHOE BIMSHHE HA IJIO-
0anbHbIC N3MEHEHNS KIMMaTa. PEKOHCTPYKUMN PacHONOXEHHS W KOH-
¢urypanyyu MaTepuKOB B IPOILIOM IIOKa3ajiM, 4TO OHH TO OOBEOHHS-
JUCh B €MUHBIN NPaMaTEPHK, TO PACXOIMIMCh B pa3Hble CTOPOHHI. lpu
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' 3TOM MeHANoCh anbdeno 3eMnH, a CIeIOBaTEILHO, U BETMYNHA yCBOE-
HUs CONMHEYHOH 3Hepruu. Tak, pacrollOKEHHE €XMHOr0 npaMaTephKa
o 06e CTOPOHBI OT IKBATOPA MOITIO NPHBECTH K NOBLILICHHIO TEMIIC-
paryps! Ha 3emite Ha 10 °C mo cpaBHeHuI0 ¢ coBpeMenHo#. Takoit exu-
HBIH CYNEepKOHTHHEHT — IlaHres — CyIecTBOBal B Me3030€, OOHOH M3
CaMbIX TerbIX 3n0X daneposos. Cunraerca, 9To 00bEIUHEHNE U Pa3h-
€IMHEHHE MAaTEPUKOB NPOHCXOIUT B PE3yIbTaTe HIMCHEHMS CTPYKIY-
DBl TEPMHYECKOI KOHBEKIIMH B MAHTHH 3eMIIH.

TakuM 06pa3oM, CTOPOHHHMKH 3€MHOMH I'PYIIBl TUNOTE3 NOJATaloT,
YTO M3MEHEHHA KIMMATA IPOLLUIOro, IPUBOIAIINE K ATUTEIHHBIM JIO0-
XaM OJleCHEHHMI W NOTEIUICHWi, 0GYyCIOBIEHB! IIpomeccaMy Iepe-
CTPOHKY aKTHBHOCTH HEAP 3eMIH.

Jlna 00BACHEHHS TPHYUH NEPUOIMYECKUX pPa3pacTaHUil IOKPOB-
HBIX OJIeJIeHEHHH 3eMIIM Yarie OpyTHX NPUBOJUTCS aCTPOHOMHYECKAS
THoTe3a rocnaBckoro reogpmsuka M. Munankosuya. B coorBeTcT-
BUM C 9TOH TMOOTE30H YYUTHIBAIOTCA CIEXYIOIME (aKTOPHI, BIHAIO-
OIHMe Ha KONHMYECTBO CONHEYHOH pamuanuu, ycsausacMoi 3emuieil. Bo-
HEPBHIX, IEPHOANIECKHE KoneOaHus 3eMHOM OCH, KOTOpas ONMCHIBAET
B IPOCTPAHCTBE KPYT 32 25 THIC. 1eT. Bo-BTOPHIX, H3MEHEHNS HAKIIOHA
3€MHO OCH IO OTHOIIEHMIO K IIOCKOCTH OPOHTEI, KOTOpBIE MPOUCXO-
JAT ¢ NepuoaM4HOCTEIO 41 ThIC. NeT u mocturarot 3°. B-tpetsux, us-
MeHeHue GopMbI OpOUTHI Kaxkasle 100 TeIC. JIET OT HOYTH KPYTOBOH 10
SIINNTHYECKOH. YYeT COBMECTHOTO BIMAHUS STHX (HaKTOPOB NO3BOJIA-
€T BBIABHUTH IIEPHOJEI, KOraa 3eMild OoIyJaria HAaUMEeHbOIee KOJIUIecT-
BO CONHEYHOH paavalvu.

3.2.4. Coepemennvie usmeHeHUs KIUMAma

CoBpeMeHHBIN KINMAT, K KOTOPOMY Yallle BCET0 OTHOCAT KIMMAaT
TMOCTICAHETO CTONETHA, TAKXKe HEOIHO3HadYeH. Pe3ynpTaThl MHOTOUMC-
JICHHBIX MCCIICAOBaHMI, IPOBEACHHEIX B IOCIIETHEES BpeMs, IOKa3alH,
yro 3a nocrexane 100 ner mabimonaercs NMOCTENEHHOE MOBLIIICHHE
TEMIIEpaTyphl BO3AyXa B rIo6alsHOM MaciuTabe U Ha BCEX KOHTHHEH-
tax. HecmMoTps Ha TO uTO ro6anpHOE MOBBIIEHNE TEMIEPATypEl Y 1IO0-
BEPXHOCTH 3eMIIM HEBEIMKO M cocTaenser Beero 0,6 °C, nabmronaercs
3aMETHOE M3MEHEHHE KIMMATHIECKOH CHCTeMEl. TEeHICHIIMA NOTeIe-
HUA NPUBENA K PE3KOMY YMEHBIICHHIO apKTHIECKHX JIBJIOB, OTCTYILIE-
HHUIO TOPHBIX JIEAHMKOB, IEPEMEIIEHHIO HA CEBEP TPAHMUI(BI MHOTONIET-
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HEH Mep3NIOTHl, YMEHBIICHHUIO IIPOAOIDKUTEILHOCTH JEOBBIX ABICHUN
Ha peKax M 03epax, YBEIMUYCHHIO HMCIIapeHMA C [OBEPXHOCTH PEYHBIX
BomocGopoB. Tak, Mo oleHKaM Iismooros ¢ Koxma XIX B. 10 KOHIa
30=x romoB XX B. obmias miomans oneneHeRnid Ha KaBkase cokparu-
mack Ha 10 % , a TonmuHa JIbHA B JIEAHHKAX yMeHbIIMIachk Ha 50 ~ 100
M. Jlemsanol nokpoB CesepHoro JlegoBuToro okeana cokparuics Gonee
4yeM Ha 10 %, BapeHniosa mops — nouru Ha 30 %, I'pernanackoro Mops
— BaBoe. B Epometickoit uactn Poccuu rpaHuita MHOTONETHEH Mep3-
JOTHI OTCTYIIMIIA HA CEBEP Ha COTHH KUIOoMeTpoB. OXHOBPEMEHHO Tast-
HHE JEeIHUKOB AHTAPKTHABl M I'pEHNaHAMM IPUBEIO K HOBBIIECHHIO
ypoBHa MupoBoro okeana. iaMeHeHue ocalkos 3a nocaegnue 100 et
npoucxomuno Gosee xaotuuHo. OfHAKO Ha KOHTHHEHTAX OTMEUEHO
GomnpIed YacThIO UX MOBBILIECHHUE.

CoBpeMEHHBIH KIMMAT OTJIMYAcTCA BO3PACTAHHEM 4HCIAa aHOMa-
nuii. 910 — cyposad 3uma 1967/68 r. 8 CCCP u Tpu CypoBBIe 3UMBI C
1972 o 1977 r. 8 CIIIA, cepusa o4eHb MATKUX 3UM B EBpome, 04eHb
CUITbHas 3acyxa B Bocrouno#t Esponie B 1972 1., oyeHs JTOXIJIHBOE JIe-
To B 1976 r. B nernue nepuozs! 1971 — 1973 rr. otMedanocs HeoObI-
qaiiHo Gonplloe KoIM4ecTBO alicOepror y OeperoB octpoBa Hrioda-
yagnesn. C 1968 no 1973 r. npoxgomxkanack cuibHelimas 3acyxa B Ca-
xene 1 Appuxe. B 1976 u 1979 rr. HaGmofamicy CUIBHBIE 3aMOPO3KH
B Bpasumuu. Jlerom 1982/83 r. B ABcTpamuu Oblla OIHA M3 CaMbIX
CHJIBHBIX 3aCyX 33 BECh LIEpHOJ] HaOIIIOICHHMH.

Jlna oOBsACHEHHS COBPEMEHHBIX M3MCHEHMH KJIMMAaTa HCIONb3Y-
IOTCA CIEMyIOIye runoTessbl. Bo-neperix, renuodusndeckas rumoresa,
CBsI3pIBAIOINAS M3MECHEHMA KIMMATa C KOJIeOaHWAMH COMHEYHOM aKTHB-
HOCTH. JIJI1 OLIEHKU COJTHEYHOH aKTUBHOCTH HPHUBIICKAIOTCS PasIMYHbIe
dusuyeckue XapakTepUCTHKH: 4hcna Bonbda, mokazarend BapHaumil
COJIHEYHOT'O BETpa, IIPOTOHHBIX BCIBIEK, MarHUTHOTO 1oyt CoNHIa.
Bo-BTOpHIX, BynkaHH4YeCKas TMIOTE3a, B COOTBETCTBUM C KOTOPOH BO
BpEMs M3BEPXKEHUI BYJIKaHOB B aTMOc(epy BHIOpachIBa€TCS OrpOMHOE
KONMYECTBO KaMHEH, DElIa, MEIKMX M MeNbYailIuX MUHepanbHbIX
YaCTHII, BOJIHOTO 11apa M ra3os. YacTs 3Tux BEIOpOCOB 00pasyer atMo-
cepHBIH a3p030Ib, MEHAIOMUHA NPO3PaYHOCTL aTMOChephl U yMEHb-
MIAJOMMA TOTOK CONHEYHOH pajualyM, AOCTHIAIOINEH NMOBEPXHOCTH
IUIaHETHl. B-TpeThuX, NMPKYJIAIMOHHAs TUIOTE3a, B COOTBETCTBHM C
KOTOpO#1 COBPEMEHHbIE U3MEHECHH KIMMAaTa TECHO CBA3aHbI C H3MEHE-
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HHEM xapaxrepa obmeit mupkysuu arMocdepsl. b.J1. [I3epazeeckuii
[OKa3aj, YTO 3MO0XE IMOTEIUICHHA COOTBETCTBYET POCT 4YMCIa AHEH C
30HANBHOM NUPKYJHIUeH aTMOcdephl, a XOJIOAHOH 310Xe — POCT JHCcia
JTHEH ¢ MEPUANOHAIBHOMN IMPKYIAIHEH. _

Hexoroprle crelHaIuCcThl CBA3HIBAIOT NOTEIUIEHNE KIMMaTa C XO-
3SUCTBEHHOH JeATenbHOCThIO. VIHTEHCHOMKAlMi IPOMBIIITIEHHOIO
MPOM3BOJCTBA, C)KUTAHKE ICKOIIAEMOT0 TOIINBA YBEIUYHUBAIOT BEIOpO-
cBl B aTMochepy MPOAYKTOB CrOpaHMs, BCEBO3MOXKHEIX I'a30B. [Ipexne
BCETO CieayeT 00paTUTh BHUMAaHHE Ha YTJIEKUCIBIN Ia3, NOBBILICHHAS
KOHIICHTpAIKsA KOTOPOro B atMocdepe BIMAET Ha TEIUIOBOH 6amaHc M
HapYIIaeT €CTECTBEHHBIH YIIepOAHbIM LMK YTIEKUCHBIHA a3, a TakKe
JPYTHE MaJble Ta30BBIE COCTABIAIONINE MPOIYCKAIOT KOPOTKOBOJIHO-
BYIO CONHEUHYK PaIMallii0 K ITIOBEPXHOCTH 3€MIIH, HO 3HAaYHUTEIHLHO
ocnabIsoT IIMHHOBOIHOBOE H3Ny4eHHe. Biaromaps >ToMy pasBHBa-
eTcs TaK Ha3bIBaeMblid «apHUKOBHIH 3ddex» B atMocdepe, 1 Temrie-
PaTypa IPHU3EMHEIX CIIOCB BO3IyXa MOBHIIIACTCA. YBEIUIEHHE KOHIICH-
TpaLMy YTIIEKUCIIOTO Ta3a NPOMCXOIUT TAaKKe 3a CYET BRIPYOKH JICCOB
U yMesbueHHs ¢uromaccel. OQHOBpEMEHHO M3-3a BO3pACTaHUs HCIHa-
peHus B arMocepe yBEIHUINBAETCS COAEPXKAHUE BOIAHBIX IIapOB, KO-
TOpBIE TAKXKE CIIOCOOCTBYIOT Pa3sBUTHIO MAPHMKOBOIO 3P deKTa.

B 10 ke BpeM#s CyIIECTBYIOT M NPOTHUBOIIOIOXHbIE TOUKH 3PEHHSL.
Hampumep, obmiee moremneHne KIMMaTa CBA3BIBAETCA € €0 €CTECT-
BEHHOU IUKINYHOCTHIO, 3 PUKCHPOBAHKUE BCEBO3MOXHBIX HEOOBIYHBIX
ABJICHHUI MOTrOAbl (PKCTPEMaIbHBIE SBICHNUS 3aCyXH, BBIIAIOMIMECS Ka-
BOJIKHM Ha KpyNHEHIIHX pekax, OypH u T.I.) 00bICHIETCS NOBBILIEHUEM
uHGOPMATHBHOCTH U KAa9€CTBA OINOBEILCHHS HACEICHUS O TaKuX sABJE-
HHAX. A OTO MHOT/A NPHUBOIOMT K IPCYBEIHUYCHHIO KK JaCTOTHI HOSB-
JIEHHS KJIHMAaTHYECKMX 3KCTPEMYMOB, TaK M K TSDKECTH MX IHOCIEACT-
Buil. IMeHHO MO3TOMY /Jisl MHOTHX aHOMAIHH 10A00HO0ro pojia TPyIHO
HaiTH ananord B nponutoM. IloaTroMy BOIpoC O CTENICHH BIMSHHUS aH-
TPOIOTCHHEBIX BO3ICHCTBHI Ha riI06albHEIC N3MEHEHNS KINMATa HEllb-
38 CUMTATh JAOKa3aHHHIM. B TO ke BpeMs JIOKalIbHbIC U3MEHCHUS KIIU-
MaTa OJ BIMSHHCM XO3SHCTBEHHOH JESTeNbHOCTH BO MHOIMX IIpO-
MBUIUIEHHO Pa3BUTBHIX paioHaX, Ha OpOILAEMBIX 3eMIIX, B paioHax
JIEUCTBYIOIIMX KPYIHBIX BOJOXPAHIIIHII 6ECCIIOPHEI M OUEBHIHBI.

Hamnbornee BaXKHEIMH IOKA3aTEISIMHM KIIMMATa SIBIAIOTCSA TEMIIEpa-
Typa BO3AyXa M KOIHMYECTBO aTMOC(EPHBIX OCAAKOB (TEIIO M Bjara).
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OTH noKa3aTeNy ONPENEIIOT BOAHBIN H TEIUIOBOH GanaHc TeppuTOpUii
U OKa3bIBalOT BIMsSHHE Ha cocTosgHue ruppocdepsl. [loatomy m3meHe-
HHe xmMara 6e3yClIOBHO MPUBENET K M3MEHEHHIO THAPOIIOTHIECKOr0o
pexuMa BOTHEIX OGHEKTOB. '

B Hacrosmee BpeMsa HET HAJE)KHBIX IMPOTHO30B M3MCHEHHH KITH-
Mara. [ToaToMy OIleHKa T'HAPONOTHYECKUX HOCIEICTBUI dTHX HU3MEHe-
HUH onmupacTcs Ha pa3iMYHbIC CHECHApUH KIMMata. OTH CHEHAPUH 3a-
JAIOTCA THIIOTETHYECKH, CTPOATCS IO MOAEIsIM OOImel IMpKyJIAnuu
atMocheps! (MOIIA) niu enaroTcs Ha OCHOBE NMAJEOKIMMATHIECCKHX
PEKOHCTPYKIMH. B GoNbIIMHCTBE CLEHApHEB NPHHUMAETCS IOBbILIE-
HHE TEMIIEPATYpPHI BO3AyXa B npu3eMHOM cioe Ha 0,5 — 4 °C u u3mene-
HHUe ocankoB Ha 10 — 15 %. IIpu 3TOM HET YETKHX CPOKOB- HACTYIICHUS
STHX M3MEHEHWi, ¥ TaKue CICHApHUH HO3BOJNAIOT CYOUTH JHIIb O BO3-
MOkHOH peaknmuu ruppocdeprer. MOLIA paioT xiuMaTHdYeckue Xxapak-
tepuctuku k 2020 — 2040 rr. [TaneoxnuMaTHdaeckie ClieHapHu OCHOBa-
HBl Ha MCIIOJIB30BaHMU AHAIOrOB, B KAaUECTBE KOTOPBHIX IPHHHUMAIOTCS
KIMMAaTH4eCKHE SMIOXH Iponutoro. Hampumep, onTuMyM roioiecHa,
OTHOCSIUHACA MPUMEPHO K 5 — 6=My THICSYENCTHIO JO Hameil 3pbi,
MOXHO PacCMaTpUBaTh KaK aHAJIOr IT00aNbHOr0 HOTCIUICHHS KIMMaTa
Ha 1 °C k 2000 — 2005 rr. MuKyJIHHCKOE MEXIIEIHAKOBLE, HAOTIONaB-
nmieecs npuMepHo 125 THIC. JIeT Ha3an, MOXeT OBITH aHAaJIOroM IIOTel-
nennst Ha 2 °C x 2020 — 2025 rT., KIMMATHIECKUH ONTUMYM ILTHOLEHA,
HabIIoMaBOIMICA HECKONBKO MUIIIHOHOB JIET Ha3al, MOXeET OBITh aHa-

norom mpu moTerienud Ha 3 — 4 °C u B Gonee ornanenHo# mepcnexTH-
Be — k 2040 — 2050 .
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