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1.6.18 — Hayku 06 atmocdepe u kiiumare
CTPOEHHUE U COCTAB ATMOC®EPBI U OKEAHA

CoctraB armochepsl W HM3MEHEHHE €ro ¢ BBICOTOH. Pacrpenenenue 1mo BbICOTE
TEMIICPATYpPhbl, IUIOTHOCTHU, MOABJICHUA W BJIAXHOCTH. KHaCCI/Iq)I/IKaHI/IH Pa3iInuHBIX CIIOEB
atMocgepnl. COBpeMEHHBIE MOJIECIIN aTMOC(EpPHI.

CocraB MOpCKOW BOJIbl. BepTukalbHOE pacrpeieieHHe TeMIepaTypbl, COJEHOCTH U
IUIOTHOCTH B okeaHe. OCHOBHBIC Ciio MUPOBOTO OKeaHa.

JUHAMUKA ATMOC®EPBHI U OKEAHA U BOJ CYLIN

Cubl, BbI3bIBAIOLIME TEUEHUSI B aTMOc(epe U OKeaHe. YpaBHEHUS ABIKEHHUS C YUETOM
MaccoBBIX U OOBEMHBIX CHJI. YUET BpallleHUs, TEpMOJUHAMMKH, BA3KocTH. [lonHas cuctema
ypaBHEHUH. VYrpolleHue 3a CcuéT JUHeapu3aldd TEPMOJWHAMUYECKHH BeIu4MH (110
Bbyccunecky). Ynpouienue ypaBHEHU JJis IPOLIECCOB KpynHOTo macirtabda. ['eoctpodpuyeckoe
npubmmwkenne. OcoOeHHOCTH >(PQEeKTOB BpalleHHus M CTpaTU(UKALUU B IPUMEHEHUU K
aTMOC(EepHbIM M OKEaHMYECKHUM IIpoleccaM KpynHoro wmacmrada. IloTeHuumanbHbI BUXpH
Optens. Ilonstue o6 oOmedt mupkynauuu atMocepbl U okeaHa. CHHONTHYECKHE BUXpU B
okeane. Bonnbl PoccOu. Tepmuueckuii Betep. LIUKIOHBI U aHTULMKIOHBI, (DPOHTHI, CTPYHHbIE
TedeHus. [IoHATHE O CHHONITUYECKOM U YHCIEHHOM MPOrHO3€ MOTOIbI.

Cunbl TpeHus B atmocdepe u okeane. [IpusemHsblil 1 npuBoAHbIN ciou. [lorpanuunslii
cioit atMochepsl.

Mopckue Teuenus, ux kiaaccupukanusi. CTpyKTypa OCHOBHBIX OK€AaHMYECKHUX T€UEHUHN U
METO/Ibl UX U3YYCHHUS.

VYopouieHue ypaBHEHHH T'MIPOTEPMOJUHAMUKU Ul MPOLECCOB CPEJHEro Maciirada.
Ponp crpatuduimpoBanHocTH aTtMocdepbl M OKeaHa, yactota bpenrta-Bsiicsiia. Monenu
oOrexanus rop. bopa, Opu3. BHyTpeHHHE I'paBUTAllMOHHBIE BOJHBI, BO3MOXHOCTb IE€peaadn
SHEPruM M0 BEPTUKAIM A0 O0yblIuX BbICOT. HeycTolumBocTh aTMOChEPHBIX U OKEaHUYECKUX
IIPOLIECCOB  KPYIHOIO, CPEJHEro M MHKpomaciitaboB. baporponHas u  OapokIMHHas



HEYCTOMYMBOCTH. BepTuKaibHas HEYCTOWYMBOCTH C YY4E€TOM CTPaTU(GUIIUPOBAHHOCTH.
OnpokuIpIBaHNE BHYTPEHHUX I'PABUTAIIMOHHBIX BOJIH 1O BBICOTE.

KonBekTuBHBIE mpoliecchl B atMocdepe U UX NpOsBIEHHE B OOJIAYHOCTHU; sUEHKOBas
o0nadHOCTh. ['MapoTepMOAMHAMHKA T'PO30BBIX aTMOCQEPHBIX IPOIECCOB, MEPEHOC BIArd U
sHepruu B ctparocdepy. Konsekius B okeane, ee ocobeHHocTH. [IpoHuMKaromas KOHBEKLIMS.
TypOynentHocTs. Mojien BOZHUKHOBEHUS! U Pa3BUTHSI TYpOYJIEHTHOIO JBMKEHHS. Y pPaBHEHUS
PeitHonpaca. Mexanu3Mbl reHepani  TypOyJIeHTHOCTH B atmocdepe u  ruapocdepe.
CraTucThueckue U MOJYSMIUPUYECKUE METO/bl onucaHus TypOyiaeHTHocTd. OpHOpoaHas U
M30TpoIHas TypOyJIeHTHOCTh. MenkoMacuiTabHas CTpyKTypa TypOyJIEHTHBIX M0JIeH CKOPOCTH U
naccuBHOM mpumecu. CTpaHHble aTTpakTopbl. KorepeHTHble CTPYKTYpbl U TYpOYJIEHTHOCTb.
Tonkasi TepMOXalMHHAsI CTPYKTypa BOJ MHpOBOro okeaHa u TypOylIeHTHOCTh. DakTHUECKHE
JTaHHBIE O TYpOyJIEeHTHOCTH aTMOc(hepsl 1 okeaHa. TypOyJIeHTHOCTh sICHOTO HeOa.

OcHoBHbIE THIIBI BOJIH B THApochepe. MaremaTnueckoe OnMcaHue BOJIHOBBIX IPOLIECCOB.
Jucnepcus. Henuueitasie a¢dekrsl. Ipumssl. Cellum. [ynamu. Bayrpennne Bosubl BomHb!
[lyankape u KenpBuna.- Tonorpadudeckue BosHbl. BosHBI S5KkBaTOpuanbHON 30HBEL. beperoBbie
3axBayeHHbIE BOJIHBL. BerpoBbie BoJiHBL. CHEKTpalbHOE ONHMCAHHWE MOBEPXHOCTHBIX BOJIH.
I'enepanus u 3aTyxaHue BETPOBBIX BOJIH. [[IMMHHBIE BOJIHBIL. PacnpocTpaHeHne BOJIH B )KUIKOCTH
MIEPEMEHHOM TITyOHHBI.

AxycTtuueckue siBleHUs B okeaHe PopMupoBaHUe 3BYKOBBIX 10Jiei B okeane. O0beMHOE
paccesiHie 3Byka. PaccesHue 3Byka MOpPCKOi moBepxHOCThIO. I1IyMbl okeana. 3ByKOBOM KaHal.
Wuppa3Byk B okeaHe. AKyCTUYECKHE METO/Ibl UCCIIEIOBAaHUS OKEaHa.

Perynspueie CTpyKTypbl, BO3HHMKAIOIIME Y TBEPABIX TPaHUL] PYCIOBBIX IOTOKOB.
CranuoHapHble BOJHBI HAa CBOOOJHOM IOBEPXHOCTH pYCIOBBIX IIOTOKOB. MeXaHU3Mbl
nedopmaruu qHa. Tpancrnopt HaHocoB. OOpa3oBaHUE U3IIYUHH PEK.

TEPMOJANHAMUKA ATMOC®EPHI U OKEAHA

ATtMocdepa u okeaH Kak eAuHas TEPMOJUHAMHUYECKasi cucteMa. [locTymienne TeraoThl
ot Connmna u nepeusnyuenue 3eMHoir MK - pammamuu B xocmoc. IIporecchl mornomieHus: u
paccessHUST pajgvani aTMOC(EpHBIMU Ta3zaMu H TpuMecsaMHu. ONTUYECKH AKTHBHBIE Ta3bl
(BOAsTHOM TIap, YIJICKUCIBIM Ta3, KHUCIOPOJ, O30H W Jp.). SIBICHHE MOTEIJICHUS HIDKHEH
atmocdepsl. [TapauxoBsiit 3pdext. Paccioenue armocdepsl U okeaHa Ha TEPMOJAMHAMUYCCKUE
HEPAaBHOBECHBIC CTPYKTYPHI.

B3aunmoeiictBue Mexy okeaHoM U atMocdepoit. PagnanvoHHbIil 1 TEIIOBOM OamaHCHI
cucreMbl armocdepa - okeaH. Ilpomeccsl oOMeHa Ha TOBEPXHOCTH OKEaHa: HCIApeHHue,
abpdextnBHOoe MK - wm3imydeHwe, KOHTaKTHBIM TemwionepeHoc. PexxuMbl TerioMaccooOMeHa.
Bnusinue temneparypsl moBepxHocTH okeaHa (TIIO), ckopoctu BeTpa, OpPraHMYecKUX U
HEOPraHMYECKUX B3BECEil B MOBEPXHOCTHOM TOHKOM CJIO€ BOJIbI, HEPTSIHBIX IUIEHOK U JAPYTUX
3arpsi3HEHUH OKeaHa Ha PEeKUMBI TEIIoMaccooOMeHa MEKy OKeaHOM U aTMOC(hepoil.

Bnaxnocte Bo3myxa. Konpencauust m tymanbl. OOnaka. BnusHue oOnauHocTH Ha
TertomaccooOMeH. KpyroBopot Boibl Ha 3emiie (THIPOJIOTHYECKUH ITUKIT).



VYpaBHeHue cocTosiHUS aTMoc(epHbIX Ta3oB. [lepBoe HaYamo TepMOAMHAMUKY M YaCTHBIC
mpoueccel B atMocdepe: uzorepMmuyeckuil (6apomerpuueckas Qopmysa), MU30CTEPUUECKHUIA,
aanabaTUIeCcKui, CTaHJapTHas atMmocdepa. Brnaxxno-annabdatnyeckuii MPOIIECC;
TepmonnHamMuveckas yCTOMYUBOCTb.

BsaumopneiictBue aTtmocdepbl U OKeaHa Kak OCHOBa (POpMHpPOBaHHUS TEPMHUYECKOTO
pexuma tuapochepsr 3emnn. [lpencraBineHuss o6 ypaBHEHHMH COCTOSIHUSI MOPCKOW BOJPBI.
CyTouHbIl XOJ TeMIEepaTypbl IESATEIbHOIO CJIOSi OKeaHa. [ 0/10BOM X0J TeMIiepaTrypbl BOJIbI B
He3zaMep3awleM Mope. BiusHue Qu3nMueckux XapakTepUCTUK OKeaHa U aTMocdepbl Ha
MPOLIECCHl UX TEIJIOBOTO M JTUHAMHYECKOI'O B3aUMOJICHCTBHUS, (PU3NYECKUE KOPHU KiIuMmaTa U
MIOTO/IbI.

BTOpOG Ha4YaJl0 TCPMOJWMHAMUKU. OTKpI:ITI:I@ TEPMOAUHAMHUYCCKHUEC CHCTCMBI. IloToku
OHECPIYH U BCUICCTBA. Hpoueccr,l IMPOU3BOACTBA SHTPOIIMH U €€ OTBOJ BO BHCIIHIOKO CPEay.

@OopMHpPOBaHHE YIOPSAJOUYECHHBIX JUCCUINATUBHBIX CTPYKTYpP BAAJINM OT PaBHOBECHS.
OOpaTHble CBSI3M B HEpPAaBHOBECHOW TepMoauHaMuke. CaMoopraHusanusi JUCCUIIATHBHBIX
CTPYKTYp B aTMocdepe U OKeaHe pas3IuYHbIX [POCTPAHCTBEHHO-BPEMEHHBIX MacUITa0O0B:
MHBEPCHUSl TEMIEPATypbl B MPU BOJHOM cilio€ aTMoc(epbl, XOJOJHas MMOBEPXHOCTHAs IUIEHKA
OK€aHa.

['moGanbHBIE CTPYKTYpHBIE 00pa30BaHUs, TAKUE KaK [IUKIOHBI, aHTUIIUKIIOHBI, Tal(yHBI,
o011as TUPKYISIIUs aTMoc(hephl U OKeaHa.

Kaumar u ero m3menenusa. OcHOBHEBIE IMPUHOUIIBI MAaTEMATUYCCKOro MOJCIUPOBAHUA
kiuMaTa. OCHOBHEBIE KIIMMAaTHUYECKUE MOJICIIHN.

PACITPOCTPAHEHMUME 2JIEKTPOMAT'HUTHBIX U AKYCTUYECKHUX BOJIH
B ATMOC®EPE U OKEAHE. JIEKTPOMAT'HUTHBIE SAIBJIEHU L.

PacnipocTpaneHne »1eKTpOMarHMTHBIX M 3BYKOBBIX BOJIH B arMocdepe. Ilokazarenn
MPEIOMIIEHUS. aTMOCQEpPHBIX Tra3oB, Tpomochepsl U HOHOC(Eepsl B ONTHYECKOM U
pagunoanamazoHax. OOmue 3aKoHBI IEepeHoca W pacHpocTpaHEHUs BOJH B aTMocdepe.
AtmocdepHas u uoHochepHass pedpakuus. PacnpocTpaHeHue H3JIydyeHUs B IOTJIOLIAOLIEH
cpene. OnTuka HHPPAKpaCHOTO, BUIUMOTO U YJIbTPapHOJETOBOrO AUAMNA30HOB H3ITYYEHUS.
OCOOCHHOCTH paclpOCTpaHEHUs] BOJIH paJuoJauana3oHa. B3amMoaelcTBHE W3IydeHHUS C
ra30BBIMH, a3pPO30JbHBIMH COCTaBISIOIMIMMHU W THIpOMETeopamu. PereeBckoe paccessHHe U
paccessuue Mu. [lenonspuzanus paccessHHOro usiydeHusi, mnapamerpel Crokca. Teopus
TaTbHOCTH BUIMMOCTH, €€ 3aBUCHMOCTh OT METEOYCIIOBHUH.

30peBble U CyMepeuHbIe SBIICHHS. MUpaku, MEpIaHusl, BEHIIbI, TJIOPHUs, 3€ICHBIN JTyd.
Panyra, ee onucanue u Teopusi. OO6paTHble 3a7a4u ONTUKU atMocdepbl. TemnoBoe U3iIydyeHue
atMoc(epbl U 3EMHOUM TMOBEPXHOCTH B ONTUYECKOM U paauoauanazoHe. PannoakTWBHBINA
teriooomen B atmocdepe. [lapuuxossiil 3¢ dext. 3onaupoanue armocdepsl n3 Kocmoca B
ONTUYECKOM M paauoauanasone. Paanonokanus 06JakoB U 0CaIKOB.

Onektpuyeckue siBaeHus B atMmocdepe. [IpoBoaumocts Bo3ayxa. MoHooOpa3oBaHue B
atMocdepe 3emii. DIeKTpuYecKue 3apsaipl B obOimakax. MOJHUM M MEXaHM3M HX paspsja.



W3meHeHne 37€KTpUYECKOTO MOJI MPU I'PO30BBIX pazpaaax. ATMOC(hEpHOE 3IEKTPUUYECTBO U
METEOPOJIOTHYECKUE ITPOLIECCHIL.

PacnipocTtpanenue »7aeKTpOMarHUTHBIX BOJH B OkeaHe. ONTHYECKHE XapaKTEPHUCTHKHU
MOPCKO# BOJbI, MOTJIOIIEHUE U pPACCESIHUE CBETa MOPCKOM BOAOW. PacmpocTtpanenue y3koro
cBeToBOrO Tyuka. CBeroBoe mojie B okeaHe. L[Ber Mops. Metoasl u anmapaTrypa ONTHYECKHX
HCCIICIOBAHU.

®U3UKA CPEJJHEH U BEPXHEI ATMOC®EPHI

OcoOeHHOCTH coCTaBa M TEMIIEpaTypHOM CTpaTU(UKALUU CpelHed aTMOC(ephl.
XUMHUYECKUH cOCTaB, BOJIa U adpo30Jib B cpeanerd armocdepe. Llupkymsimus B crparocdepe u
Me3zochepe. KBazuaByxieTHsIsi TUPKYISIUS TPOTUIECKO# cTpatocdeprl. BomHOBBIEC IBIKEHUS B
ctparocdepe. BI'B. IlepnamyrpoBsie u cepedpuctbie o0iaka.

O30HOBBIA cnoi 3eMiIM M €ro 3Ha4eHHE JUIsl PaJUallMOHHOTO pPEXHMMa U PEeXHUMa
yinbTpadrosieToBOM pamuanuu B 3eMHOM atMocdepe. Ce30HHBIE, IMIMPOTHBIE W BBICOTHBIE
0COOEHHOCTH pacrpeziesieHuss 030Ha B atmocepe. O30H U 00mias HUPKYIALUS aTMOC(EpHI.
CosiHevHasi aKTHBHOCTh M O030H. EcTecTBEHHBIE M AHTPOIIOTEHHBIE WCTOYHHKH HapYIICHUS
030HOBOTO cJosl. O30HOBBIE MABIPHI W JIOJNTOBPEMEHHBIE TpPEHABI 030HA. buonornyeckue
MIOCIIE/ICTBUS HAPYIIEHUI 030HOBOTO CJIOST 3€MJIH.

Crpoenne BepxHed armocdephl. 3aBHCHMOCTh TEMIIEPaTypbl M INIOTHOCTH BEPXHEH
atMochepsl OT BBHICOTBHI. YpaBHEHHE TerIoBoro Oamanca. HMoHooOpa3oBaHue B BepxHEH
atmocgepe. DoToxuMHuUecKue mpoiecchl B noHocdepe. Teopus oOpazoBaHUsS YETTMEHOBCKOTO
CJI0S1.

Crpoenue u cocraB uoHOcheprl. OCHOBHBIE NapaMeTpbl HOHOC(EpPHON IIa3Mbl,
Mopdororuss uoHocgeps: obmactu O, E, P. Ilpoueccel mnepenoca, B uoHocpepe.
DNEeKTPONpPOBOJHOCTh, CTOJKHOBEHUS U AudPy3us. JuHamuka BepxHell atmocdepbl. OOmas
LHUPKYISUsi aTMOc(epbl Ha MOHOC(HEPHBIX YPOBHSX, IJI00aIbHAs CTPYKTypa TepMoc(hepHOro
BeTpa.

Bepxusist atMmocdepa kak cpeia paclipoCTpaHeHHs! AJIEKTPOMArHUTHBIX BOJIH. pepakius
BOJH. ['mporponus noHochepsl. Kpurnueckre 4actoTsl HOHOC(HEPHBIX CIOEB P HOPMAJILHOM
U HAKJIOHHOM 30HJIMpOBaHMU. MHOTOCKAauKOBOE paclIpOCTpaHeHHe. BnusHue BepxHel
aTMocepbl Ha CHCTEMbl HaBUralWW, JOKalWH, CBA3M. MeToabl JAMCTaHIMOHHOIO
paavo30HIMPOBAaHUS BepxHEH arMmocdepsl (BepTUKaIbHOE 30HAUpPOBaHUE, (hapasieeBCcKoe
BpallleHHEe, HEKOT€PEHTHOE paccesHue, CIlyTHUKOBOE paJH030HAUPOBaHHUE, paarnoToMorpadus).
HNonocdhepa um reomarnerusm. [7naBHOe MarHuTHOE ToJie. Bapuanuy MarHUTHOTO ITOJIS.
Maruutocpepa 3emun. ConHeunblii Betep. Paauanuonnsie mnosica. IlonsipHble cusHUSA, HX
npoucxoxaeHue. Cpeuenue HoyHoro HeOa. [loHsTHE O MeXaHM3Max BO30Y)KJIEHUS OCHOBHBIX
SMUCCHH.

OU3NYECKHUE OCHOBBI 9KOJIOT'UA

AtMochepa Kak BaXHEWIIWHA dSJIEMEHT cpeasl ooOutanus. EcrecTBeHHble U
AQHTPOTIOTEHHBIE  WCTOYHWUKH  3arpsi3HEHUs  arMoc(epbl, BpeMeHAa IKU3HH TPUMECEH,
camoouuniienue armocdepsl. llorogHple W KIMMAaTHYECKHE TOCIEACTBUS  3arpsi3HCHHS



atMocdepnl. PanuanuonHble M ontudeckue 3PQeKThl 3arps3HeHus armocdepbl. MeTosl
JUCTAHLIIMOHHOTO KOHTPOJIS 3arpA3HEHHSI aTMOC(EPHI.

DBoJroLMs KJIMMara 3eMiIM 10Ji BO3AEWCTBUEM paJMAlMOHHOTO TEIUIOOOMEHa MEXITYy
Connuem, 3emieil u kocmocom. TemnepatypHast ucropust 3emiin. [IoTOKM SHEpruu U BeliecTBa
MEXy HEpPaBHOBECHBIMH TMOJACHCTEMaMu 3eMiid: aTtMocdepoil, okeaHoM u JuTochepoil.
KpyroBopoT (UuKieI) BOIBI, yriiepojaa, a3oTa W Kuciaopoaa Ha 3emue. [Ipobiema n3MeHeHHs
KJIMMarta ToJ BO3JeHCTBUEM dYenoBeka. CKWraHwWe TOIUIMBA, sSJIEpHAsl SHEPreTHKA, MCIBITAHUE
anepHoro opyxkus. [lapHukoBelii 3¢dekr u o030HOBbIE AbIpbl. llpuponnbie karacTpodsl u
riio0aNbHbIE BO3MYIICHUS: TPOITMYECKUE IIUKIIOHBI, BYJIKaHbI, siBJIeHUE Diib-HuHBO 1 Ap.

MeTo/1bl aKTUBHOTO BMEILIATENbCTBA B aTMOC(EPHBIE IPOLIECCHI: 3alIUTa OT IPaJo0UTHIA
U IITOPMOBBIX pa3pyllIE€HUH, paccesHue OOJIAYHOCTH, BO3ACHCTBHE HA OCAJIKU, HU3MEHEHHUE
LUPKYJISIUU BO3JyXa B ropojax, Kappepax M T.Nl. DKOJOIMYECKHE MOCIEACTBHUS AKTHUBHOTO
BMEILIATENIbCTBA B IPUPOAHBIE MPOIIECCHI.

DKojoryueckre MpoOieMbl OKeaHa. DKOCHUCTEMbl OKE€aHa M KOHTHHEHTAJIbHBIX BOJ.
[ToTokM BemiecTBa B 3KOCHUCTEMAaX. DHEPIUsl B SKOCUCTEMax OKeaHa. BiusHue aHTpONOreHHBIX
¢dakTopoB Ha mpouecchl 0OMeHa. OCHOBHbIE BU[bl 3arpsi3HEHUIN OKEaHa U KOHTHHEHTAJIbHBIX
BoJ. ['noGanpHOE noTemnieHne 1 MapHUKOBBINA 3(GEKT U peakiysl OKeaHa Ha HUX.

ConHeuHO-3eMHBIE CBSI3M U KocMuueckas mnoroga. Kocmoc u skosorus. DPQeKTs
COJIHEYHOM aKTUBHOCTH B Ireo(hU3UKe, METEOPOJIOTHH, IKOJIOTHH, OKpPYXKAIOILEH Cpeje,

ouochepe u T.1. Kocmuueckue meroapl KOHTpOJs. CHYTHHUKOBBIN 3KOJOTMYECKHM
MOHUTOPHHT. [IpobiieMa BbDKHUBaHMS, MEXAYHAPOIHbIE COIIAlIEeHUs O cpenax obutanus (Puo-
92, Kuotckuii nporokou u ap.). [lepexoa k ycToOHYMBOMY pa3BUTHIO.
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