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TEMA Ne 1: METEOPOJIOTUSA U KIIMMATOJOI'sA
Jekuus Ne 1

ATMOC®EPA, IIOT'OJA U KIIMMAT. METEOPOJIOI'UA U KIIMMATOJIOT USI.
METObI METEOPOJIOT' MM U KIUMATOJIOT UH. HAPOJIOXO3S1ICTBEHHOE
3HAYEHHME METEOPOJIOI'MA 1 KIIUMATOJIOTI'UN.

AHHOTALUA. PaCKprBa}OTCﬂ OIMpCACIICHNA, OCHOBHLIC IMOHATHA, METOABI, 3aJa4 METCOPOJIOTUN U KIIMMATOJIOI'UH,
a TaKKC MMPUKIIAAHOC 3HAUYCHUC PE3YJIbTATOB HCCJICIOBAHMIA.

KnwueBsble cioBa: METCOPOJIOTHA, KIMMATOJIOT A, aTmoccpcpa, norojga, Kjimmar, METCOPOJIOrMYCCKUC BEINIUHBI,
aTMOC(bepHBIC SABJICHUSA.

Metoanyeckue PEKOMECHAAIMH MO UBYYCHUIO TEMbI: U3YYHUTh TCOPCTUUCCKYIO YaCTh U OTBCTUTH HAa BOMIPOCHI IJIA
IMPOBCPKHU YCBOCHUSA TEMBI.

MerteopoJioruss — Hayka 00 armocdepe, ee cocTaBe, CTPOSHUH, CBOMCTBaX W
NPOTEKAOIINX B HEW SBICHUSAX M Tporeccax. [IpeamMeToM H3ydeHHsS MeETeOpOJIOTUU
aBJsieTcst aTMocepa — BO3ayIIHAsI 000JI0UKa, OKpPYKarolas 3eMHOM I1ap.

Kaumarosorust (om epeueckux cnog “xnumamoc” — nHaxion (COTHEUHBIX JTyUYeH K
3eMHOM MOBEPXHOCTH), “71020C” — HAYKaA, yueHue) — HayKa O KIMMaTe, 3aKOHOMEPHOCTSIX
ero ¢opMupoBaHus, TeorpadUyecKkoM paclpeiesieHnd W W3MEHEHHH BO BpPEMEHHU.
Bynyuu TecHO cBs3aHHas C Memeoponozueil — reopu3nyecKor HayKou, KITMMaToIOoTUs B
TO K€ BpeMs sBisieTcsl reorpaduueckoi Haykoil (pasneiaoM (u3anueckod reorpadum),
MOCKOJIbKY KIIMMAT — OJIMH U3 KOMIIOHEHTOB Teorpaduueckoi cpeibl.

KnumaTom, oOBIYHO, Ha3bIBAIOT MHOTOJIETHUH (3a mepuon He meHee 30 ner),
XapaKTepHbIN 1 JaHHOTO paloHa PEXUM MOrojAbl, KOTOpas OMpENeNsieTcsl B CBOKO
ouepenb (U3MYECKUM COCTOSIHUEM aTMOc(hepbl M €ro M3MEHEHUSIMH Ha KOPOTKUX
MPOMEXKYTKaX BPEMEHHU.

Knumaronoruio mnoApa3fensitoT Ha 00wyl Kiumamonozuto (WA TPOCTO
KJIMMATOJIOTHI0), U3YYaIOIIYIO MPUYUHBI dbopMUpOBaHUS  KIMMAaTOB U
Kaumamozpaguio, 3aHUMAIOLIYIOCS ONMKUCAHUEM KIMMATUYECKUX YCIOBUN pPa3IMYHBIX
yacTeil (permoHoB) 3eMiu. BbBIIENAIOT TakkKe HAICOKAUMAMONIOZUIO, MEOPUID
Kaumama, azpokiumamaonocuio (Kiumam céo000Hoil ammocgeput).

[IpuknagHBIMU BETBSIMH KIMMATOJIOTMHU SIBIISIIOTCA —  ACPOKIUMAMON02UA,
Ouoxknumamono2us, ABUAUUOHHAA, CIPOUMENbHAA, MPAHCHOPMHALA, IKOI02UYECKA,
MEOUYUHCKAA KTUMAMON02UA U JP.

MecTHble 0COOEHHOCTH KJIMMaTa, 00YCIOBICHHbIE HEOJHOPOIHOCTBIO CTPOSHUS
MOJICTUJIAIONIEH MOBEPXHOCTH U CYIIECTBEHHO MEHSIOIIUECS YXKe Ha HeOONbIINX
PACCTOSIHUSIX, OOBIYHO HA3BIBAIOT MUKPOKIMMATOM. Ero n3ydeHuem 3aHUMaeTcs pa3fiel,
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Ha3bIBAEMbIN MUKpoxaumamonozuei. Hapsay ¢ NoHITHEM “MHKPOKIUMAT CYIIECTBYET
U TIOHSTHE “ME30KINMAT’ KaK MPOMEXKYTOYHOE 3BE€HO MEXYy MaKpO- U MUKPOKIUMATOM.

OcHOBHBIC pa3fieibl KIMMATOJOTHH: Memoobl KIUMAMOI02ULECKOU 00pabomKu
MemeoposocuiecKkol uHgopmayuy, KiumMamooopazosanue, KiacCUuUKayus Kiumamos,
U3SMEHEeHUsl KIumama.

B 3agaum  KJIMMaTtonoruM  BXOJAT  BBISICHEHHWE  Te€He3uca  KiuMMara
(xmuMmatooOpa3oBaHus) U €r0  MW3MEHEHWH B  pe3ysibTaTe  B3aUMOJICHUCTBHUS
KIIMMATOO0OPa3yoIIUX MPOLEeccoB (Tem1o000poTa, BIaroo0opoTa U o0IIed HUPKYISIUU
atMoc(epbl) U MOJ BIMSHUEM reorpapuueckux (akTopoB B TOM WM HHOM PErHOHE
3emnu. B nmocnennue necsaTuneTus MHOTO MUIIYT O INI00AJIbHOM MOTEIUIEHUH KiIuMaTa U
POJIU aHTPOIIOTEHHOTO (haKTOpa B 3TOM SBIICHUU TJIaBHBIM 00pa3oM 3a CUET yBEIUYCHUS
coJiep KaHMsI TAPHUKOBBIX Ta30B B aTMoc(depe (B OCHOBHOM YTIIEKHCIIOTO Ta3a U METaHa).
Kpome Toro, norernsieHue KimMaTa CTUMYJIUPYET UCHAPEHUE U YBEIIMUEHUE COACPKAHUS
BOJSIHOTO TMapa B atMocdepe, MapHUKOBBIM 3PQPEeKT OT KOTOPOro BBILIE, YEM OT BCEX
JIPYTUX NapHUKOBBIX MPUMECEH.

HauanbpHble NpeacTaBiieHHs O KIMMATe€ U €ro 3aKOHOMEPHOCTSX CJIOXKWIKUCH B
Hpesueii 'penun (I'mnmapx, |1 Bex 10 H.3.). KnumaTt 00bsSICHSICS HAKIOHOM COJTHEYHBIX
Jy4eill K 36eMHOW MOBEPXHOCTH, T. €. IIMPOTON MECTA U JIETICHHUEM 3EMJIM Ha P MOSICOB
0 TPOJODKUTEIBHOCTH MJHS, Takke cBsa3aHHoW ¢ mmmporoi. B XVII-XVIII BB.
NOSIBWINCH ~ TEpPBbIE  ONMHWCAHUA  KJIMMATOB  Ha  0a3e  WMHCTPYMEHTAIbHBIX
MeTeopoJioThueckux HaomoneHuid. B Poccum miaHomMepHble  KIMMAaTOJIOTHYECKUE
UCCJIEIOBAHUSl CTaJld TPOBOAUTHCS B [aBHOW (u3nueckol (HbIHE TeO0(U3HUECKON)
obcepBaTopuu, oTKpbITON B 1849 r. B Cankr-IlerepOypre no MHUIIMATUBE M AaKTUBHOM
ydacTHM mepBoro e€ nupekropa, akaaemuka A.fl. Kyndepa — ObiBiiero mpodgeccopa
Ka3zaHckoro yHuBepcurera.

Bo Bcex cTpaHax CyIIECTBYIOT CIE€LMaIbHbIE T'OCYAAPCTBEHHBIE OpraHU3alUH,
TaK Ha3bIBa€Mble METEOPOJIOIMYECKUE CIYKOBI, U COrIacoBaHUs pabOThI KOTOPBIX
CIYXKUT cTapeias MeXIyHapoJHas opranuzauus — BcemupHas Mereoposiornueckas
opranmzaruss (BMO, 1873 r1.). 3amauaMu METEOPOJIOTHYECKUX CIIYXKO SIBISIOTCS:
pa3BUTHE HAYYHBIX UCCIENOBaHUM aTMocepbl, MpakTUyeckoe OoOCITyKUBaHUE
HApOJHOTO XO3sIICTBAa M HACeJNEeHUs MHPOpPMAIMeld O TIOroJie U KIMMare, COCTaBICHUE U
pacnpocTpaHEeHHEe IPOrHO30B MO OJIbI.

W3ydyenne  kiuMara  ONUpaeTcss Ha  MHOTroJieTHME  HaOmoJaeHus  3a
METEOPOJIOTUYECKUMH BEJIMYMHAMU M aTMOC(HEPHBIMU SIBICHUSIMU, MPOBOAMMBIMU Ha
CEeTM METEOpPOJIOTMYECKUX, AaKTMHOMETPUYECKMX M a’pOJIOTMYECKMX CTaHuuil. B
HACTOAIEE BpPEMS IIMPOKO MCIOIB3YIOTCS W ABTOMAaTHYECKHE METEOPOJIOTHYECKUE
CTaHIMH, MO3BOJIAIOIINE TUCTAHIIMOHHO PETUCTPUPOBATH OCHOBHBIE METEOPOJIOTHYECKUE
BEJIMYMHBI 10 Pa3jIu4HbIM IporpamMmam. JIisi u3yueHusi ocoOeHHOCTEe MUKpOKIMMAaTa
IPOBOJSATCS CHEUANIbHbIE ‘“MUKPOKJIMMATUYECKUE ChEMKHM OOBIYHO B 3KCIEIUIIMOHHBIX

yclIoBUsAX. M3MepsitoTcs Temmneparypa M BIIAXHOCTb BO3/1yXa, aTMOC(EPHOE JABIICHHUE,
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HAIPABJICHUE U CKOPOCTh BETPa, KOJUYECTBO U (HOPMBI OOJAYHOCTH, BUJ U KOJTHMYECTBO
0CaJIKOB, JalIbHOCTh BUJIMMOCTH, TyMaH, METENb, IP0O3a, a TAKKe TeMIepaTrypa MOYBO-
IPYHTa W BOJbI, BBICOTA U IUIOTHOCTh CHEXHOT'O IIOKPOBA, MPOAOJIKUTEIHHOCTD
COJTHEYHOTO CHSIHUSI, TOTOKW COJTHEUHOMW pajidaliuu U Jp.

Hcxonuble psanpl  HAOMIONEHWM, T.€. TEPBUYHBIC JIaHHBIC, TPU ITOM
MPEABAPUTENIHLHO YIUIOTHSIIOTCA, 0000IIAIOTCS 3a HEKOTOPbIE BPEMEHHBIE HHTEPBAIbI
(mexaapl, MecCAIbl, TOIAbI) W BBIYUCIACTCS CPAaBHUTEIHHO HEOONBIIOE KOJIUYECTBO
CTATUCTUYECKUX (KJIMMATOJIOTMYECKUX) XapaKTepHCTHK (TOoKa3aTeledl KiauMara),
BBIPQXXAIONIUX WX OCHOBHBIE CBOMCTBA, KOTOpBIE MPUBOISATCA B KIMMATOJOTHUYECKUX
CIIPaBOYHHUKAX C JAHHBIMH 3a OT/AEJbHBIC TOAbl U CPEAHUMHU MHOTOJICTHUMH JAHHBIMHU.
[Ipomecc  yIJIOTHEHHS  KIMMAaTOJIOTHYECKOW HWHGOpMAlMd MW JajpHeilmee  e&
MpeAcCTaBICHUE B BHAC, YAOOHOM 1Jisi 0OO3peHHMs W U3y4YeHUs (KapTUpOBaHUE,
palioHUpOBaHUE U Jp.), SIBISETCA MPEAMETOM paszfenia ‘“‘MeTOJbl KIUMATOJIOTHYECKOU
00pabOTKH METEOPOJIOTHYECKON HHDOpMaum”.

OcHoByY KJIMMAaTOJIOTHYECKOM 00paboTKH COCTaBJISICT MPYMEHEHUE
BEPOATHOCTHO-CTATUCTUYECKOTO ammnapata. BMecte ¢ TeM KIMMAaTHYECKHE JaHHbBIC
00J1aJal0T U MHOTUMU CIIEIIM(PUIECKUMHI CBONCTBAMH, OCHOBHBIM U3 KOTOPBIX SIBIISICTCS
CBSI3HOCTh METEOPOJIOTUYECKHX PANOB BO BpEeMEHHM U mpocTpaHcTBe. I[loatomy
CTaTUCTUYECKHE METOJbI pa3pabaThIBAlOTCS HA OCHOBE TECHOM TMPHUBI3KH K
KIIMMATOJIOTUYECKOMY  MaTepuaily. OTOT  pa3liel MOXXHO CUHWTaTh  OCHOBOW
KIMMAToJoTun,  Oasupyromieiics  Ha  MaTepuaiax,  JOCTaBISIEMbIX  HUMEHHO
KJIMMATOJIOTUYECKON 00pab0oTKOI METEOPOJOTNYECKUX JTAHHBIX.

Knumar u ero uamMeHeHUs] BIUAIOT HAa XO3SMCTBCHHYIO JESITEIbHOCTH JIIOJEH,
CIICIIUATU3AIIHIO CEIIbCKOTO XO035MCTBA, reorpadudeckoe pa3MeleHne
MPOMBIIIEHHOCTH, Ha BO3IYIIHBIN, BOJHBIA U HA3€MHBIN TPAHCIIOPT U T.]I.

Bomnpocs! a/1st caMOKOHTPOJIA
Yro HazwiBaeTcst aTMochepoit?
Kakas Hayka Ha3bIBaeTCsl METEOPOJIOTUEHN?
Urto Ha3bIBaeTCs KJIMMATOJIOTHEH?
YT0 MOHMUMAETCS [TOJT KITUMATOM?
Urto Takoe morojia, KaKMMH BETHYMHAMH U SBJICHUSIMHA OHA XapaKTepu3yeTcs?

YTo Takoe MEeTeopoJIOrniYecKre HaOIIOACHUS 1 METEOPOJIOTHYeCcKast CeTh?



TEMA Ne 2: BO3JIYX U ATMOC®EPA
Jekuus Ne 2

COCTAB U CTPOEHHUE ATMOC®EPbBI

Aunnoranusi. [IpUBOATCS CBEJICHUSI O COCTaBE BO3/yXa HA PAa3IMYHBIX BBICOTAX. JaeTcst XapaKTepUCTHKAa METOI0B
JIeNIeHUsT atMoc(epbl 0 BEPTHKAIM M TOPH30HTAM. PaccMarpuBaroTCsi OCOOCHHOCTH OapH4ecKoro Moy Hu
BETPOBOI'0 PEKUMA PA3IMIHOTO MacIiTadba

KaroueBble cjioBa: armocdepHbie rasbl, a’po3oiu, romocdepa, rerepocdepa, Ttpomocdepa, crparochepa,
mezocdepa, Tepmocdepa, sxk3ochepa, noHochepa.

MeToauyeckne peKOMeH/IAIUH 0 H3YYEHHI0 TEMbI: H3yYUTh TEOPETUUECKYIO YACTh M OTBETHThH HA BOMPOCHI IS

IIPOBEPKU YCBOEHUS TEMBI.

Cocmae ammocghepol

ATMocdepa COCTOMT €3 CMECH Ta30B, Ha3blBaeMoil BoO3AyxoM. Bozmyx
npecTaBiasieT co00il MEXaHWYECKYyI0 CMECh MHOTMX Tra30B, OCHOBHBIMHU U3 KOTOPBIX
SBIIAIOTCS 30T, KMCIOPOA U aproH. B HeOonbIIOM KOMIMYECTBE B BO3JyXE COAEpKATCA
reJINi, HEOH, KPUIITOH, KCEHOH, BOJOPOJ M psij Apyrux ra3os. Kpome HuX, B BO3ayXe B
NIEPEMEHHOM KOJIMYECTBE IOCTOSIHHO NPUCYTCTBYIOT BOJSIHOM Iap, YIVIEKUCIBIA TIas,
030H, aMMHUaK, ME€TaH, Pa3JIMYHbIE OKUCIIBI a30Ta U T.JI.

B armocdepe B3BeleHbl TakKe >KMJIKHE M TBEpAbIE YAaCTULIBI: KaIlJld BOJIbI,
KPUCTaJUIBl JIbJa, NBUIMHKH. Bo3myx 0Oe3 BOASHOro mapa Ha3blBalOT CyXMM. B Hem
coxepxurca (mo obwemy): azora 78,08%, xmcmopoma 20,95%, aprona 0,93%. Bce
OCTaJIbHbIC Ta3bl, BXOJSIIME B COCTaB CyXOro Bo3ayxa, 3aHumaroT Jmib 0,03% ero
o0bema.

OnHako moJ BIMSHUEM JESTEIbHOCTH YeNIOBEKa YBEIUYMBAETCS COJEp)KaHUE B
aTMocepe HEKOTOPhIX Ta30B, HAMPUMEpP CEPHUCTOro Wik auokcuaa cepbl (SOy),
yrapHoro (CO) u pa3nuyHbIX OKHCIOB a30Ta. B Hactosimee Bpemss B artmochepy
noctynaer OoJbIIOe KOJMYECTBO Ta3oB, KOTOPBIX He ObUIO B €€ COCTaBe paHblIE,
HampuMep HEKOTOphIE XJIOPPTOPYIIEBOIOPOABI, B TOM 4HCIE (PEOHBI, MPOUCXOAUT
r7100aIbHBI POCT KOHILIEHTPALMU HEKOTOPBIX ra3oB. Tak, MO JaHHBIM HAOMIOJCHHUH C
cepenunbl XIX Beka mo koHia XX Beka riaobanbHoe coaepkanne CO, yBeIM4MiIOCh
6onee yem Ha 15%, B KpymHBIX TOpOAax ero cojaepkanue MmoxxeT nocturats 0,1 — 0,2%.

Bo BiaxxHOM BO3yX€ Yy 3€MHON IMOBEPXHOCTU COAEPKAHUE BOISHOIO mapa
cocraBisier B cpeaHeM oT 0,2% B mosspHbBIX ImMporax 10 2,5% y sKkBatopa, a B
OTIIENBHBIX Cllydasx KoseOsjeTcss moyTu oT Hyis a0 4%. OT 3eMHON MOBEPXHOCTH OH
pacnpocTpaHsieTcsl BBEPX, a BO3AYIIHBIMU TEUEHUSMU MEPEHOCUTCS M3 OJHHMX MECT
3emiiu B Apyrue.



MHoro4HcIeHHBIE U THIATEIIBHBIE UCCIISIOBAHUS COCTaBa aTMOC(EPHOTO BO3ayXa
Pa3IMYHBIMU CPEACTBAMU IOKa3alid, YTO MPOIEHTHOE COJACP>KAaHUE COCTABHBIX YacTel
cyxoro Bo3ayxa B HIDKHUX 100 KM ¢ BBICOTOM MpPaKTHUYECKH HE U3MEHSIETCS. DTOT CIION
atMocepsl monyunus Ha3BaHue romocgepnl. Boime 100 kM HauymHaAETCs pacclioeHUE
ra3oB I0 MJIOTHOCTU, U OHO MOCTETIEHHO YBEJIWYUBAETCS C BHICOTOW U XapaKTEepU3yeTcs
HEIpPEPHIBHBIM M3MEHEHHEM COCTaBa Kak IO CJIOsSIM, TaK U BO BpeMeHH. [loatomy 3Ta
yacTh aTMOc(epbl HOCUT Ha3BaHUE rerepocdepsbl.

Cmpoenue ammocgeput

B armocdepe  HabmomaeTcsi — NPOCTPAHCTBEHHOE  HM3MEHEHHE  BCEX
METEOpOJIOTUUECKNX  BenuuuH. Hambonee cuimpbHOE HUX H3MEHEHHE MPOUCXOIUT IO
BepTHKaiu. Hampumep, TemnepaTypa Mo BEPTHKAIM U3MEHSIETCS B HECKOJIBKO COTEH pa3
ObIcTpee, YeM M0 TOpH3oHTaNH. PaccMaTpuBas M3MEHEHHE 1O BEPTHKAIW Pa3IHIHBIX
XapaKkTEePUCTUK aTMoc(hepsl, MOKHO pa3feiuTh ¢¢ Ha psaa cioeB (chep) (puc. 2.1).
HaubGonee oT4eTIMBO pa3nuuue CJI0eB aTMoc(epbl TPOSBISETCS B  XapakTepe
pacmpeeieHus: TEMIEPaTypbl Bo3Ayxa ¢ BBICOTOM. [1o ATOMy npu3HaKy BBIAETSIOT MSATh
OCHOBHBIX CJI0€B: Tporocdepa (B cpeHeM A0 BbIcoThl 11 kM), ctpaTocdepa (ot 11 1o 50
— 55 kM), mezocdepa (ot 50 — 55 g0 90 kM), Tepmocdepa (ot 90 1o 450 km) u 3K30cPepa
(cBbimie 450 kM). Mexay OSTHUMH CIOSMH HUMEIOTCS TPOCIOMKU OTHOCHUTEIBHO
HEOOJIBIION BEPTUKATHHON MPOTSHKEHHOCTU. VX MPUHSATO HA3BIBATh M0 HIDKEIEKAIIEMY
CJIOK0, 3aMEHHMB B €ro Ha3BaHMWU YacTh clOBa «cepa» Ha «may3za». Tak Mexay
Tponocepoii u cTparochepoit HaXOaUTCA Tporornay3a. Mexay ocTalbHbIMU cdepamu
pacrojararTcs COOTBETCTBEHHO CTpaToray3a, Me3omnaysa u TepMoIray3a.
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Puc. 2.1. Cxema BepTHKaJILHOTO CTPOECHHUS aTMOC(EpHI
Ha Oonee BBICOKHX YpOBHSIX COCTaB BO3JyXa 3aMETHO MEHSIETCS: TMOSIBIISETCS

aTOMapHbIA KHUCIIOPOJ, MCUE3aI0T YIJIEKUCHBIA Ta3 W aproH, BO3AYyX 3/€Chb CHIIBHO
MOHHM3UPOBAH, MTOITOMY 3Ta 4acTh TepMocdepsl OT Me3omay3bl 10 BhicoThl 800 — 1000 kM
Ha3bIBAeTCs HOHOCGEPOoii.

Atmocdepusie ciou Bbimie 800 — 1000 kM HOCAT Ha3BaHUE IK30c(epbl (BHELIHEN
atMocepnl). CKOpOCTb ABM)KEHMSI YacTHI] Tra3oB, OCOOEHHO JIETKHX, 3/I€Ch OYEHb
Benuka. [Ipu 3ToM oThenbHBIE YaCTHIIBI MOTYT MPUOOpPETaTh CKOPOCTH, paBHBIE BTOPOM
KOCMHUYECKON CKOPOCTH (151 He3apspKeHHbBIX yacTull okosio 11000 m/c). Takue ocobeHHO
OBICTpbIE YaCTUIBI MOKUIAIOT aTMoc(epy MU yleTaloT B KOCMUYECKOE MPOCTPAHCTBO,
JBUTASICh 10 MapabOJUYECKUM TPACKTOPUSM, MOITOMY 3K30c(hepy Ha3bIBAIOT TaKkKe
chepoil  yckoip3aHUS ~ (AMCCHUNAIMM) — Ta30B.  YCKOJB3AaHUIO  IOJBEPraroTcs
PEUMYIIECTBEHHO aTOMbI BOAOPOJIa U TeNusl, SBISIOLIUECS TOCMOACTBYIOIIUMHU ra3aMu

B HanOoJiee BRICOKUX CJIOSAX aTMOC(ephl, KoTopas npocTtupaetcs 6omee yem Ha 20000 km.

Bo3zoywnwvie maccot, pponmeot, 6apuyeckue cucmemol,
ueHmpul oelicmeus ammocghepul.

AtMmocepa 1o cBoMM (DU3MYECKHM CBOMCTBaM HEOJHOPOJHA HE TOJIBKO B
BEPTHKAIHLHOM, HO U B TOPU30HTAIIBHOM HarpaBieHuu. Bes Tponocdepa paszaensiercst Ha
oOmpHbie 001acT (00BEMBI) C OTHOCUTENBHO OJIHOPOJHBIMU YCIOBHUSIMU TOTOMBI,
Ha3bIBa€Mble BO3AYIIHbIMHM MaccaMu. BbIIensoT 4eTblpe OCHOBHBIX THIA BO3AYIIHBIX
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Macc C Pa3JIMYHBIM 30HAJIBHBIM IOJIO)KEHHEM OYaroB: Macchl apkruyeckoro (B FOxxHom
MOJIyIIapUu — AHTAPKTUYECKOTr0), YMEPEHHOro (TMOJIAPHOTO), TPOMHUYECKOTO U
HKBAaTOPUAJIBHOIO BO3AyXa. B 3aBUCHMOCTH OT TIOBEPXHOCTH, HaJ KOTOpOM
chopMHUpOBANKMCH  BO3AYIIHBIE MacChl, OHHM  pa3lEisAlOTCI HAa  MOpPCKHE U
KOHTHMHEHTAJIbHBIE BO3YyIIHbIE Macchl. Bo3ayliHble Macchl, nepeMernaromuecs ¢ dosuee
XOJIOIHOM 3€MHOM IOBEPXHOCTH Ha Ooiiee Temlyr (OOBIYHO W3 BBICOKMX IIHPOT B
HU3KHE), HA3bIBAIOT XOJIOAHBIMM MaccamH. BoznyliHble Macchl, mepemelammuecs Ha
Oosee XOJOIHYIO TOBEPXHOCTh (B 0OJiee BBICOKHME IIMPOTHI), HA3BIBAIOTCS TeMJIbIMH
MaccamMu. Pa3znuuyaroT eimie MecTHble BO3JYIIHBIE MAaccChl, JJIMTEIBHO HAXOJSALIUECS B
OJHOM pailoHe.

CMexxHbIe BO3AYIIHBIE MAcChl pa3felieHbl MEXIy COOOM CpaBHHUTENBHO Y3KUMU
MEPEXOJHBIMU 30HAMHU, KOTOpPbIE HOCST Ha3BaHUE aTMOC(epHbIX (PPOHTOB. DPOHTHI
MEX/1y BO3IYIIHBIMU MaccaMHl OCHOBHBIX reorpauyeckux TUIOB Ha3bIBAIOT IJIABHBIMH
¢poHTaMHU B OTIMYHME OT MEHEE 3HAYMTENIbHBIX BTOPHYHBIX (DPOHTOB MEKIY MaccaMu
OJIHOTO W TOro e reorpadpuueckoro tuma. C ¢GpoHTAaMU CBS3aHBI OCOOBIE SBICHUS
MOTOJbl: YCUJIEHHUE BETpa, rpo3bl, IIKBaJIbl U JIp. Bocxopsume nBuxkeHUs BO3ayxa B
30HaX (POHTOB MPHUBOJAT K 00pa30BaHUIO OOIIMPHBIX OOJIAYHBIX CHUCTEM, U3 KOTOPBIX
BBINQ/IAI0T OCAJKU Ha OONBIINX IJIOMIAISAX.

[IpocTpancTBEeHHOE pacnpeeneHne aTMOC(hepHOro JaBICHUS HA3bIBAETCS MOJIeM
NABJEeHUsl UM Oapu4ecKkuM moJjeM. J[s MONydeHUs: HArJISIAHOTO MPEJICTAaBICHUS O
pacnpesielIeHH JaBJICHUs] Ha 3€MHOM MOBEPXHOCTH CTPOSIT KapThl M300ap Ha YpOBHE
Mops (puc. 2.2). N306apa — nMuHUSA, COEIUHSAIONIAs TOYKU C OJIMHAKOBBIM JIaBJIEHUEM Ha
JTAHHOM mockocTu. Ha cuHOnTHYECKHUX KapTax n300apbl 00bIYHO MPOoBOAST uepe3 S rlla.
B 3aBucuMocTH OT pacmpenesneHus AaBlI€HUS U, cJlenoBaTenbHO, (opMbl H300ap
pa3nyuaroT MepeyucieHHbIe HIDKe Oapuueckue cucteMbl. O0IacT 3aMKHYTHIX U300ap ¢
NOHWKEHHBIM JIaBJIECHUEM B LIEHTPE HA3bIBAIOTCS HMKJOHAMH WIH OapuyecKUMH
nenpeccussmu. OOJacTH 3aMKHYTBHIX H300ap C TOBBINICHHBIM [IABJICHUEM B IIEHTPE
Ha3bIBAIOTCS AHTHHUKJIOHAMH. Ha KIMMAaTtogoruyeckux KapTax UX Ha3bIBAIOT
nenTpamu aeiictBusi atmocepnl (IIA). Ha xapte nzobap oOHapyKMBAIOTCS TaKKe
O0apuyeckue J0KOMHBI, TpPeOHM U CeAJOBUHBI. [ OpU3OHTalbHBIE pPa3MEPbI
O0apUYeCKUX CHCTEM M3MEHSIOTCS OT HECKOJbKHX COTEH JI0 HECKOJBbKUX ThICAY

KHJIOMCTPOB. Hx BCPTHUKAJIIbHAA MMPOTAKCHHOCTD JOCTUTACT HECKOJIBKUX KUJIIOMCETPOB.
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Puc. 2.2. bapuueckue cucTeMsl

Oowaa yupkynayus ammocghepsl. 3anaduslii nepenoc 6 mponocgepe,
naccamol u MyccoHbl, CMPYIUHbIE MEYeHUSL.

Cucrema KpynmHOMAacIITaOHBIX T€YEHUH B aTMocdepe 3eMiid, COU3MEPUMBIX IO
CBOMM pa3MepaM C MaTepuKaMHU U OKEaHaMH, Ha3bIBaeTCs OOIIeH HUpKYyJsiueit
atmocgepsnl (OLLA). Dnementsl OLIA 0OHapYKUBAIOTCS HAa KIMMATOJIOTHYECKUX KapTax
CPEIHEro paclpeesieHus JABJICHUS U BETPA 3a OTACIBHBIE MECALBI, CE30HBI U 3a TOJ.
Pacnpenenenne naBneHus oOyCIOBIMBAeT IMpeoOsaaHWe BOCTOYHBIX BETPOB B
MOJISIPHBIX M TPOMUYECKUX MIUPOTAX U 3aMaJHBIX — B YMEPEHHBIX IIUPOTAX.

B o0nactu rinaBHBIX (POHTOB CKOPOCTh BETpa C BBICOTOW CHJIBHO PAcTET, YTO
NPUBOAMT K (OPMHUPOBAHHIO B BepXHEH Tponochepe u HIDKHEH cTpaTochepe cmpyiinbix
meuenunt (CT), T.e. y3KMX W BBITAHYTBHIX B HampaBieHHH (poHTa obnacTel co
ckopocTsimu Betpa 6osee 100 km/4.

OcHOBHOW OCOOEHHOCTBIO aTMOC(hEepHOM UMPKYISIIUM BO BHETPOIMMYECKHX
HIMPOTaX SBISETCS IIOCTOSSHHOE BO3HUKHOBEHHUE, pa3BUTHE, IIEPEMEIIEHHE U
paspylieHHe KPYIMHOMACIITaA0OHBIX aTMOC(EpPHBIX BO3MYIICHHH — IUKIOHOB U
AQHTHUIMKIIOHOB, Ha3bIBa€MOE HUKJIOHHUYECKOH NeSTeJIbHOCTHIO M 3AnAOHbLIl NepeHoc
6030yxa ¢ mponocgepe.

B Tponunueckoil 30HE MOXXHO Pa3NUYUTh TAKUE LUPKYISIIUOHHBIE CUCTEMBI, KaK
11acCaThl, JISTHUM WIM 3UMHHUM MycCcOH. IlaccaTbl — 3TO yCTONYMBBIE BETPHI BOCTOYHOMU
YeTBepTH, IYIOLIUME B TEUEHHE BCEro rojla HajJ OoKkeaHaMu Ha OOpalleHHOW K 3KBaTOpy
nepudepun CyoTpONMMYECKUX aHTUIMKIOHOB B KaXAOM moiymapud. MycCOHbI — 3TO

12



YCTOMYMBBIE CE30HHBIE PEKHUMBI BO3AYLIHBIX TEYEHUHM C PE3KUM H3MEHEHUEM
npeoOIafaolero HampaBlIeHUs BeTpa OT 3UMBI K JIETy M OT JieTa K 3HMe.
[lepBoHauanbHOW NPUYMHONM BO3HUKHOBEHHS MYCCOHOB SBISICTCS pa3IMuue B
HarpeBaHWM MAaTEPUKOB M OKEaHOB B TeueHuWe roja. Kiaccuyeckum IpUMEpOM
TPOIUYECKOTO MyccoHa B Oacceiine Hauiickoro okeana siBnsercss MHAniicKkuii MyccoH.
[uknonndeckue arMocepHble BO3MYILEHUSI BO3HUKAIOT U B Tponukax. luamerp
TaKOTO BO3MYIIEHHUS — OT COTHH JJO HECKOJIBKMX COTE€H KUJIOMETPOB. DTU 00pa30BaHUs
CO IITOPMOBBIMM MJIM yparaHHbBIMU BETPAMH HA3BIBAIOTCS TPONHYECKUMH HUKIOHAMH.

Mecmmuvie éempol

[Ton ™MecTHBIMH BeTpaMHM TIOHMMAIOT BETPHI, XapaKTEpPHbIE TOJIBKO IS
OTIpEJICNICHHbIX reorpaduyeckux pailoHoB. TakoBbl, Hampumep, Opu3bl 1O Oeperam
MoOpeil U OOJBIINX 03ep, CBA3AHHBIE C CYTOYHBIM XOJOM TEMIEpaTyphl MOBEPXHOCTU
CYIIN ¥ MOPsI, IMEIOIIME PE3KYI0 CYTOUHYIO CMEHY HaIpaBJICHHUS BO BHYTPEHHUX YaCTSIX
AQHTHUIMKIIOHOB. XapaKTep MECTHOU IUPKYISIUN UMEIOT TaKKe 20PHO-00/IUHHbIE BETPHI
U BETPHl CKJIOHOB, CXOJHBIE C OpU3aMH U TaK)KE UMEIONIUE CYTOUHYIO NMEPHOJUYHOCTD,
JTHEBHOH TMObEM WIJIM HOYHOE OITyCKaHUE BO3/IyXa IO TOPHBIM CKIIOHAM U JIOJIMHAM.

[lox BnussHUEM Oporpaduu MECTHOCTH 00pa3yeTcs ¢hen — TEIUIBINA BETEP, TYIOLIHI
[0 TOPHBIM CKJIOHaM B JIOJIMHBI M BO3HMKAIOUIUH, KOT/Ia TEYCHHE OOIIEH IUPKYISIUU
NepeBaIUBACT Yepe3 rOpHbIi xpedeT. BnusnueM oporpadguu 0OBICHAIOTCS U pa3TUYHbIE
Pa3HOBHUIHOCTU HOPbl — CHIILHOTO XOJIOHOTO H TMIOPBIBUCTOTO BETPA, AYIOIIETO C HU3KUX
TOPHBIX XpeOTOB B CTOPOHY JOCTATOYHO TETLIOTO MOPSI.

MectHbiME  BeTpamu  (wik6éanamu) Ha3bIBAOT W PE3KHUE KPATKOBPEMEHHBIC
ycunienus Betpa 10 20 m/c u 6o1ee. MoryT BO3HHKaTh 0COObIE BUXPH C BEPTHKAIBHON
OCBIO HaJl MOPEM — CMepylL, a HaJl CYIIeH — mpomoObl (mopHaoo).

Bonpockl 1718 CAMOKOHTPOJISI
Kakue rassl BXOJST B cocTaB Bo3yxa? B uem pasHHILla MEXAY CyXUM U BIaKHBIM BO3TyXOM?
Kaxk mensiercst coctaB Bo3yXa ¢ BHICOTOM?
KakoBo m3MeHeHMe cpefHell TeMmmeparypbl BO3JyXa C BBICOTOW, M Ha KakWe CJIOM pa3dmBaeTcsi armocdepa I10
XapakTepy U3MEHEHHUs] TEMIIEPATYPBI C BBICOTOM?
[Tepeuncaute ra3oBble 3arpsizHeHUs aTMOchepbl?
Urto Takoe a’dpo30JIM U KaK OHU TOMaJaoT B aTMOochepy?
Yto Takoe Bo3ayuIHas macca?
UYro moHMMaeTcs 1o aTMOC(hepHBIMA (GPOHTAMHU?
Yto Takoe Oapudeckoe rmoie, n3obapa?
Kakwe cymecTByroT 6apruuecKue CHCTEMBI?
Yto noHMMaroT 1o oomei mupkysinueit atmocdepsr (OL[A)?
UYro Takoe rimaBHbIC aTMOC(hepHbIe (HPPOHTHI, KAKHE BO3AYIIHBIE MAacChl OHH Pa3/IeNioT?
Yto Takoe MecTHbIe BeTpbl? Kakue mpuauHbI MPUBOAAT K MOSBICHUIO MECTHBIX BETPOB?

B gem 0coOeHHOCTH IIUPKYIIAIINH B TPOTTHKAX ?
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TEMA Ne 3: PATUAIIMOHHBIN PEXKVUM ATMOC®EPHI 1 3EMHOM
ITOBEPXHOCTH

Jlexmus Ne 3

CIHIEKTP COJTHEYHOM PAJTUAIIMNA. COJTHEYHAS IIOCTOSHHASI.
NPAMASA COJTHEYHASA PAAUALIUSA. TIOTJIOIMEHUE U PACCEAAHUE
COJIHEYHOM PAJIMAIINU B ATMOC®EPE. OCJIABJIEHUE PAJTUAIINU B
ATMOC®EPE. KOO®OPUIHUEHT ITPO3PAYHOCTU ATMOC®EPBI. CYMMAPHASA
PAIUALIUA. OTPAXKEHHASA PAAUALIMA U AJIBBEJTO. IIOTVIOIEHHA S
PAIUAIIMS. U3JTYUEHUE 3EMHOM MOBEPXHOCTH, BCTPEUHOE
W3JIYYEHUE ATMOC®EPBI, DOPEKTUBHOE U3JIYUEHHUE. TIAPHUKOBBIN
3O PEKT. PAIUAIIMOHHBIN BAJTAHC 3EMHOM IMOBEPXHOCTH.
HEPUOJUYECKUE KOJEBAHUA U 'EOT'PAOUYECKOE PACIIPEJEJIEHHE

MPAMOM, PACCESSTHHOM 1 CYMMAPHOM PATUALIMA, U PATMAITAOHHOT O
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BAJIAHCA 3EMHOM IIOBEPXHOCTH.

AHHOTaIUsA. AHAIM3UPYETCS COJHEYHAs paJnaIis, 0COOCHHOCTH ee ocialieHus B aTMocdepe, OTpaKeHHE H
MOTJIONICHUE 3CMHOHM TOBEPXHOCTBhIO. PaccMaTpuBaroTCs OCOOCHHOCTHM W3IYYCHUS 3CMHOW IMOBCPXHOCTH W
atMocdepbl. OOBSICHIETCS TTOHIATHE TAPHUKOBOTO A (eKTa.

KawueBble c10Ba: COJNHCYHAs [IOCTOSHHAs, TMpsiMas, paccesHHAas W CyMMapHas paauais, anb0ero,
MIPOJOIHKUTEITHLHOCTh COTHETHOTO CUSHUS, (D PEeKTUBHOE N3TydeHUe, paJHalliOHHBINA OallaHC, MAPHUKOBBINA AP (HEKT.
MeTtoanyeckne peKOMEHIAINH 10 U3YYEHHIO T€MbI: U3YYUTh TCOPECTHUYCCKYIO YaCTh M OTBCTUTH HA BOTIPOCHI IS

IMPOBCPKH YCBOCHUSA TCMBI.

DneKTpoMarHuTHas paauanus (ajgee mpocTo paauanus Uiu u3llydeHue) — popma
MaTepuu, OTIUYHASI OT BellecTBa. Paauanusi pacpoCcTpaHseTcs M0 BCEM HaIPaBICHUSIM
OT €€ WCTOYHHMKA-U3TydyaTesss B BHUJE DJIEKTPOMATHUTHBIX BOJIH CO CKOPOCTBIO C B
Bakyyme okojo 300000 km/c [(2,99793 + 1)-108 mc]. B BO3/IyX€ €€ CKOPOCTh MOYTH
TakKas xe.

B wmeteoponorun NpUXOOUTCS HMETh JI€JI0 TPEUMYIIECTBEHHO C TEIUIOBOM
panuamnuen, OompeaeisieMOd TEMIIEPATypOrd M3IIYYAKOMIEro Tela M €ro M3JIydarolleu
cnocoOHocThlo. Hama muianera mnonywaer Takyto paguanuio ot ConHia; 3emMHast
MOBEPXHOCTh M aTMoc(epa B TO K€ BpeMsl CaMH M3Ty4aloT TEIJIOBYIO pajUaIiiio, HO B
JApYTUX Avana3oHax JJIMH BOJIH.

B Meteoponiornu BbIAENSAIOT KOPOTKOBOJIHOBYIO M JUIMHHOBOJHOBYIO PaJdallUIO.
K nepBoil oTHOCAT paguanuio B Auana3zoHe JinH BoJiH oT 0,1 1o 4 mxm. OHa BKIIFOYAET,
KpOMeE BHJIMMOTO CBETa, ellle OMKaiiyo K HeMy 10 JUIMHAM BOJIH YJIbTpaduOoIETOBYIO
u uH(ppakpacuyro paamanmio. ConHeuHas paguamus  Ha  99%  sBisercs
KOPOTKOBOJTHOBOM. K JJIMHHOBOJIHOBOW paauanuu OTHOCIT pPaJHalldI0, H3ITy4aeMyHo
atMoc(epoil M 3eMHOU MOBEPXHOCTHIO ¢ JyTMHAMU BOJIH OT 4 710 100 MKM.

Teno, nucnyckaromee paguanuio, 0XJaXaIaeTcs; €ro TeMjaoBas SHEprus NepexonuT
B JHEPIUI0 pajualuu, B JIYYHCTYI dHepruro. Korga paauanus 1mojaer Ha HEKOTOPOE
TEJO U TOTJIOUIAETCsl UM, TO OHA TIEPEXOUT B JPYTrHe BUJbI DHEPTHH, TJIaBHBIM 00pazoM
B TEIUIOTY, TaK TEIJIOBas pajualis HarpeBaeT Teslo, Ha KOTOpoe MaiaeT.

CriekTp COTHEYHOM paguay OJU30K K CIEKTPY U3JTyudeHUs! aOCOIIOTHO YEPHOTO
Ttena ¢ temneparypoil okoso 6000 K. Cnekrp coiHeYHOW pajguanuy BHE 3EMHOMU
aTMocepbl  MOXKHO  pa3ieTuTh Ha TPU  KAUECTBEHHO  pAa3JIMYHBIE  YaCTH:
ynbTpaduoneroByto (0,01 mkm < A < 0,39 mxm), Bugumyto (0,40 Mmxkm < A < 0,76 MKM)
u uHdpakpacuyto (0,76 mxm < A < 4,0 Mxm). 3a ynbTpa(HOIETOBON YaCThIO CIEKTpa
COJIHEYHOW paJMalliy JIeKUT PEHTICHOBCKOE U3JyuYeHUe, a 3a HUH(QpakpacHOU —
panuousnydenue ComnHua. Okosio 7% 3HEPruM COJTHEUHOTO MU3IYyYEHUsS NMPUXOJMUTCS Ha
yapTpaduoneroByto dacte cnekrtpa, 48% — Ha Bumumyro, 45% — Ha umH(ppakpacHyro.
MaxkcumyM SHEpTHH MPUXOIUTCS Ha BOJMHY JTHHOM 0,475 MKM (3€J1€HO-TOTyOBIe JTydH).

KonnuecTBeHHON Mepoil CONHEUHON pajaualuy, MOCTYMAoNed Ha HEKOTOPYIO
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MOBEPXHOCTh, CIY)KUT DJHEPreTuyeckass OCBEUIEHHOCTh, WJIM IUIOTHOCTh MOTOKA
paauanuu, T.€. KOJMYECTBO JYYUCTOW SHEPIruM, MaJaroniedl Ha €JUHUIlY IUIOAIu B
€MHUILY BpEMEHHU, U3MepsieMast B Br/™m°.

CosiHeUHOIi TMOCTOSIHHOM (So*) Ha3bIBAIOT IUIOTHOCTH IIOTOKA COJHCUYHOMU
paauanuy Ha BEpXHEW rpanuile atMocdepsl MPU CPEIHEM PACCTOSHUM OT 3eMIU J0
Connna. YciaoBue «Ha BEpXHEW rpaHuile aTMocepbD O3HAYAET, UTO PacCMaTpPUBACTCS
DHEPreTHYeCcKass OCBEIIEHHOCTh COJTHEUHOMN paJualuy 10 BCTYIUICHUS B aTMocdepy. I1o
HOBEWNIUM NAaHHBLIM COJHEYHAs IIOCTOSHHASA COCTaBJISIET So*=l367 Brm? ¢ omu6Koii
npumepHo * 0,3%. Cpengnee pacctositnue oT 3emun 10 CoJjHIIA MPU ITOM MPUHATO
pPaBHBIM I =149,6-106 KM. B TeueHue roja mioTHOCTh MOTOKAa COJIHEUHON pajualiuy Ha

BepxHeH rpaHuiie arMocdepsl u3mensercs Ha £3,3%.

Ilpamasn conneunan paouayusa. Iloznowenue u pacceanue conHeuHou
paouayuu 6 ammocgepe. Ocnaodnenue padouayuu 6 ammocgepe.
Koagpuyuenm npospaunocmu ammocghepot.

Panuanuio, mpuxoasiryr0 K 3€MHOM TMOBEPXHOCTH HEMOCPEACTBEHHO OT JMCKa
ConHia, Ha3bpIBAlOT MNPAMOM COJHEYHOH. MakcuMaabHO BO3MOYKHOE KOJIMYECTBO
pagManuyu TMOJy4YaeT eAWHHIA TUIOIIA[W, pPACIOJOKEHHAs TMEePHEeHANKYISIPHO K
COJIHEYHBIM JydyaM. Ha eauHuIly TOpU3OHTAIBHOW IUIOMIAAM TPHUAETCS MEHbIIee
KOJIMYECTBO JIYYHUCTON YHEPTHUU:

S’ =S Sinh,,

rae hg— Beicota Comnua (puc. 3.1).

Puc. 3.1. [IpuTok comHEYHOM pagualiyi Ha MOBEPXHOCTh, MEPICHANKYIISIPHYIO
COJIHEYHBIM JIy4aM, U Ha TOPU30HTAIBHYIO IOBEPXHOCTh

IloTox DpsIMOM COJHEYHOM paJualMd Ha TOPU3OHTAIBHYIO IIOBEPXHOCTh
Ha3bIBalOT HHCOJISALIHEH.
Ha BepxHIOIO rpaHuily arMocdepbl COJHEYHas pajguanus MNPUXOAUT B BHJIE

npsmoit paauanuu. Okosio 30% mnanaromeid Ha 3eMIII0 NPSAMOIM COJTHEYHOW paaualuu
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oTpaXkaeTcsl Ha3aJ B KocMuueckoe mpoctpaHcTBo. OctanbHble 70% mnoctynator B
atMocepy. IIpoxons uepes arMocdepy, colHEUHass pagualus YaCTUYHO PACCEHBAETCS
aTMOC(EepHBIMH Ta3aMH M adpO30JsIMH U TEPEXOJUT B 0coOyi0 (opMy paccessHHOM
PaaMalUM ¥ YaCTUYHO MOTJIOMIAETCsl aTMOC(HEPHBIMU ra3aMH M IPUMECSIMU, TIEPEX0/sl B
TEIUIOTY, T.€. UJIET Ha HarpeBaHue aTMOC(epBI.

B pesynpraTe mNOINONmIEHHMS M paccesHUs paauanuu B arMmochepe mnpsmas
paauanus, 1oueaas 10 3eMHON MOBEPXHOCTH, OTIMYAETCS OT TOW, KOTOpas MpHUIILIa Ha
BEPXHIOIO TpaHuIly aTMocdepbl. BenmnynHa moToka COJIHEYHOM pajualii YMEHbIIAETCS,
CIIEKTPAJIbHBIN COCTaB €€ U3MEHSAETCS, TaK KaK JIy4d Pa3HbIX JUIMH BOJH IMOTJIOMIAIOTCA U
paccenBaroTcsi B aTMOCc(epe MO-pasHOMY.

[Tpu HanGomnee BricOkOM cTostHMM COJHIIA U TIPU JOCTATOYHOW YHCTOTE BO3AyXa
MOYHO HabJII0aTh HA IIOBEPXHOCTH 3eMITH ITOTOK IPSIMOi paguamiu okomno 1,05 kB/M®.
B ropax na BeicoTax 4 — 5 KM HaOII0JaTUCh TTOTOKU paauanuu ao 1,2 kBT1/M% 1 Goee.
[lo mepe mnpuOmmkenuss CojiHIIa K TOPU3OHTY M YBEJIMYEHHS TOJIIM BO3AYXa,
MPOXOIUMOM COTHEUHBIMU JIy4aMH, TOTOK MPSMOM paguaiiuu Bce 60see yObIBaerT.

Pamuamust ocnabnsercs B armocdepe TMyTeM TMOTJIOMICHUS W PacCesHUS
MPOMOPIMOHATBFHO CAMOMY TMOTOKY paguanuu (4em OoJibllie TOTOK, TEM MPHU IPOUYUX
PaBHBIX YCIOBUSIX OOJbIIE TOTEps] paavaliii) W KOJWYECTBY TMOTJIOMIAIONIUX U
paccerBarONINX YaCTHI] HA ITYTH JTy4eH.

OcnabieHrie BCEro IMOTOKAa COJNHEYHOW paJvalud TMPHU HEKOTOPOM CpEIHEM
ko3 uimeHTe MponopIUOHATBLHOCTH BhIpaxkaeTcs opmyioit byrepa:

S=§, p"

rae S — DJHepreTHYeckas OCBEHICHHOCTh Yy TIOBEPXHOCTH 3E€MJIH; Sg —
DHEPreTUYECKash OCBEIICHHOCTh Ha BEpXHEH rpaHuIie aTMOc(hepsl; P — TaK Ha3bIBACMBIN
UHTETPANTBHBIA KOYDPUIHMEHT Mpo3payHOCTH (000OIEHHBIN 711 BCEX JUIMH BOJH); M —
onrtuyeckas Macca arMocdepsl, 3aBucsmas ot BbicoTel Conama h. [lpu m = 1, T.e. npu
Comuiie B 3enute, S = Sgp, a p = S/Sy. CnenoBarenbHo, KO3 PUIMEHT MPO3PAYHOCTH
MOKA3bIBACT, KaKas JIOJS COJIHCYHOW pajdallié JIOXOJIUT O 3€MHOM IMOBEPXHOCTH IPHU
OTBECHOM TAJICHUH COJTHEYHBIX JTyUeH.

Jlis  upeanbHOW aTtMocdepbl HWHTETPaNbHBIA KO OUIIMEHT MPO3PAYHOCTH
cocrtaBiisieT okoj0 0,9; B pealibHBIX aTMOC(EPHBIX YCIOBUSIX HA paBHUHE OH KOJICOJICTCS
ot 0,60 mo 0,85 (3umoit HeckoabKO Oosbie, yeM jetoM). C Bo3pacTaHUEM COJEPKAHUS
BOJISTHOTO T1apa B BO3yXe K03(h(PHUIIMEHT Mpo3pavyHOCTH HECKOIBKO YOBIBAET.

Cymmapuas paouayusa. Ompasxcennan paouayus u anp0eoo.
Iloznowennan paouayus.
Bcro comHeunyro paguanuio, MpUXOISIIyl0 K 36MHOU MMOBEPXHOCTH — MPIMYIO U

17



paccessHHYI0 — Ha3bIBAIOT cyMMapHoii paauaiueii (Q):
Q=S - Sinhy+D,

rac S — OHCPI'CTUUCCKAd OCBCHICHHOCTD Hp}IMOﬁ pannauneﬁ; D - OHCPICTUUCCKAA

OCBEILIEHHOCTh PacCEIHHOM paauanuei; h; — Bbicota CoiHIa.

[Ipuxopsimas Ha 3eMHYIO MTOBEPXHOCTh CyMMapHasl paauanus B Oonblleld cBoeil
YaCTHU TOIJIOMIAETCA B BEPXHEM TOHKOM CIIO€ MOYBBI MM 00Jiee TOJICTOM CIIO€ BOJBI U
MEepexXoAUT B TEIUIO, a YaCTUYHO OTpaxaercs. BeauuumHa oOTpakeHUs] COJTHEUYHOU
paauainu  3€MHOM TIOBEPXHOCTBHIO 3aBHUCHUT OT XapakTepa d3TOM IOBEPXHOCTH.
OTHOIIIEHUE KOJIMYECTBA COJIHEUHOW pagualuu, OTPAKEHHOW JaHHOW MOBEPXHOCTHIO, K
MPUXOAAIIEH CYMMapHOW pajJuaiiiyi Ha3bIBACTCS OTPAKATENbHON CMOCOOHOCTHIO WU
ajan0eno:

rae Ry — motok otpakeHHou paauaruu. OObBIYHO aab0ea0 BBHIPAXKAIOT B JOJAX €IUHUIIBI
WJIU B TIPOLICHTAX.

Anb0e0 3eMHOM TOBEPXHOCTH 3aBHUCHUT OT €€ CBOWCTB M COCTOSIHHS: IIBETA,
BJIQYKHOCTH, IIEPOXOBATOCTH, HAIMYUS U XapaKTepa PacTUTEIBLHOTO MOKpoBa. TeMHbIEe U
[IEPOXOBAThIC MOYBBI OTPAXKAIOT MEHBIIIE, YeM CBETJbIe M TUajJkue. BiaxkHble MOYBBI
OTpa)kaloT MEHBIIIEC, YeM CyXH€, TaK KaK OHU TEMHEE.

N3 Ttabmuiel 1, B KOTOpPOW TIPUBEICHBI 3HAYEHUS ajdb0ed0 Pa3IUIHBIX
€CTECTBEHHBIX MOBEPXHOCTEH, BUIHO, UTO HAUOOJBIIECH OTpakaTeIbHON CITOCOOHOCTHIO
00saaeT CBEXKEBBINABIINN CHET. Ab0EI0 BOJHBIX MOBEPXHOCTEH B CPEIHEM MEHBIIIE,
geM anb0eqo MOBEepXHOCTH cymH. I[Ipu oTBeCHOM majgeHWH Jyded aibp0elo BOJIbI
coctaBisieT auuib 2 — 5%, a npu manbix BbicoTax Connua — yxke 30 — 70%. Ouenb
BeJIMKa OTpakaTelbHas ClIOCOOHOCTh 00JIAKOB: B CPETHEM UX alb0e0 COCTABIISIET OKOJIO
80%.

OTHomieHHE yXOJsIled B KOCMOC OTPaXEHHOW W PACCEIHHOM COJIHEYHOU
paguanuu K oO0meMy KOJMYECTBY COJIHEUHOM pajualivu, MOCTyMawIield Kk atMmocdepe,
HOCHUT Ha3BaHUE MJIaHETAPHOI0 ajiL0en0 3emun. B 1ieiom mianetapHoe anpoe10 3eMiu
orieHuBaercs B 30%, mpuyeM OCHOBHYIO €T0O YacTh COCTAaBJSIET OTPaXXEHHUE COJIHEUHOU
paauanuu 0OJIaKaMu.

Tabnuma 3.1
AJub0e10 Pa3JIMYHBIX €CTECTBEHHBIX IOBEPXHOCTEH
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IHoBepxHoOCTH AJab0eno IHoBepxHoCTH Annoeno

Chee u n1eo: Ilons, nyea, mynopa:

CBexwuii cyxoil cHer 0,80-0,95 | Poxp u nmenuna 0,10 -0,25

YucTeli BIIaXKHBIN 0,60-0,70 Kaprodens 0,15-0,25

CHET XJ10MOK 0,20 -0,25

3arpsi3HEHHBIN CHET 0,40 - 0,50 Jlyra 0,15-0,25

Mopckoii e 0,30-0,40 [ Cyxas crens 0,20-0,30
TyHnpa 0,15-0,20

Obnasicennvie Jlpesecnas

Nno4ewl: Pacmumenvrnocmo:

TeMHBIE TOYBEI 0,05-0,15 XBOHHBIE JIECa 0,10-10,15

Bnaxxubie cepoie 0,10 -0,20

ITIOYBBI JlucTBeHHEbIE €Eca 0,15-0,20

Cyxue TIIMHUCTHIC 0,20-0,25

W CEPBIC TTOYBBI

Cyxue cBeTbie 0,25-0,45

[IECYaHbIE ITOYBBI

3Has anpOeno TMOBEPXHOCTHM M CYMMApPHYKO paJualiio, MOXXHO OIPEACIUTh
KOJIMYECTBO KOPOTKOBOJHOBOW PpaAHAlMU, IOIJIOMIEHHOM J[aHHOW MOBEPXHOCTHIO.
Benmuunna 1 — A npencraBnsier coboit kod)PUIIMEHT MOTIONIEHUsT KOPOTKOBOJIHOBOM
paavany JaHHOM MOBEPXHOCTHIO0. OH MOKa3bIBAET, KaKas 4aCTb CYMMapHOHW paaualiuu,
MPUXOAAIIEH HA TAHHYIO MIOBEPXHOCTH, €10 MOTJIONIAETCS.

H3znyuenue 3emnoii nogepxnocmu, 6cmpeuHoe usiydenue ammocgepel,
appekmuenoe uznyuenue. Ilapnukoswiii Ihghexm. Paouayuonnwiii d6ananc
3eMHOUl HOGEPXHOCMU.

EcTecTBEeHHBIE NOBEPXHOCTH IIOYBBI, BOJBI, CHEra, PAaCTUTEIBHOCTH, a TaKXKe
HCKYCCTBEHHO CO3JJaHHbIE YEJIOBEKOM TIOBEPXHOCTH 3AaHHI, COOPYKEHUH, YIMUYHBIX
MNOKPBITUH U T.H., MOTJIOWIAIOT MPUXOJALIYI0 K HUM COJIHEUHYIO M aTMochepHyro
pagMali0 M CcaMM H3JIy4aloT DSHEpPruI0 B OKpyXkarouiee mnpocTpaHcTBo. Ilox
IIOBEPXHOCTBIO CIEAYET IMOHUMATh HEKOTOPBIM ACATEIbHBIN CIIOW, U3Iy4YE€HHUE KOTOPOTO
JUISL KPaTKOCTH HA3bIBAIOT 3¢MHBIM M3J1yuyeHueM. Hanbounbinas sHEprus B CIIEKTPe 3TOrO
M3JIYYCHHS] TPUXOJIUTCS HA BOJIHY JJIMHOM okoyio 10—15 mkm, yto nmpumepHo B 20 pas
JUIMHHEE BOJIHBI, HECYyIlled HauOOJBUIYI0 3HEPIHI0 C CHEKTPE COJHEYHOM paJuallvu.

[To3ToMy 1O CpaBHEHHUIO C IOCJIEJHEH 3€MHOE H3JIyY€HHE B METEOPOJIOTUU IPUHSATO
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Ha3bIBaTh JJIMHHOBOJIHOBBIM (MH()PAKPACHBIM).

ATtMocdepa, nornomniasi HeKoTopyro 4acth (15%) npuxonsieil kK Hel COTHEUHON
pagvanuu M OOJBIIYI0 YacTh M3JIyYEHUS 3E€MHONM IIOBEPXHOCTH, cama HU3Iy4yaeT
HEBUANMYIO HH(DpakpacHyro paauaiuio. Hekoropas yacth 3toro usnydenus (37 — 38%)
YXOJIUT BBEPX B MHPOBOE IMPOCTPAHCTBO M HA3BIBACTCS YXOASIIMM H3JIydeHHEM, a
ocTaibHasA, OOJbINAsl €ro YacTh HAIlpaBlieHA K 36MHON MOBEPXHOCTH M HOCHT Ha3BaHHE
BCTPeYHOro u3jydeHusi atmochepni (E,).

B ecrecTBeHHBIX YCIOBMSX Ha JESATEIbHOW MOBEPXHOCTH B3aUMOJIEHCTBYIOT JIBa
IOTOKAa JJIMHHOBOJIHOBOM pajualMy: 3€MHOE€ U3JIydYeHHe E U  IOIJIOIIEHHAs
IOBEPXHOCTBIO YaCThb BCTPEYHOIO u3IydeHHs atmochepsl S E,. Koapdunuenr §
XapakTepHu3yeT TMOTJIOIAaTeIbHYI0 CIIOCOOHOCTh NAaHHOW AEATEIHHONW MOBEPXHOCTH IO
OTHOILEHUIO K JUITMHHOBOJIHOBOM pajuanuu. Pa3HOCTh 3THX MOTOKOB €CTh (haKTHUECKas
norepsl TeIula JAEsTeIbHOW MOBEPXHOCTHIO B BHJIE JIYUHCTOW HHEpPruM, Ha3blBaeMas
3ppexTUBHBIM H3MyUeHHeM: £, =F —E .

B sicupie HOum 3 dexTuBHOE M3NMyueHue coctaniseT okono 0,07 — 0,10 kBt/M° Ha
PAaBHMHHBIX CTAHIMUAX yMEpeHHbIX mmpoT u ao 0,14 kBr/™M® Ha BBICOKOTOPHBIX
CTaHIMAX, TIJ€ MeHblle BcTpeyHoe wusnydeHue. C  Bo3pacTaHueM OOJAYHOCTH,
yBEJIMYMBAIOIIEH BCTpEUHOE HU3NlyueHue, 3¢ deKkTuBHOE n3nyyeHue yobiBaeT. B cpennem
3eMHasi MOBEPXHOCTh B CPEIHUX IIUPOTax dYepe3 3(P(HEKTUBHOE H3IYUCHUE TepseT
IIPUMEPHO TOJOBUHY TOTO KOJIMYECTBA TEIlIa, KOTOPOE OHA MOJY4aeT OT MOIVIONIEHHOMN
panuanuu.

M3-3a CMIIBHOTO MOTJIOIIEHNS IJIMHHOBOJIHOBOW pajvaliii BOASHBIM [1apOM, a B
MEHbBIIIEH CTENeHM TaKXKe YIJIEKHCIBIM Ta3oM U O030HOM arMocdepa 3aiep:KuBaeT
3HAQUUTENIBHYI0 YacTh M3Jy4EHHs NEATEIbHOro ciosd. J[HeM »e OHa CpaBHUTEIBHO
CBOOOJHO TMpPOMYCKAeT K 3EMHOM MOBEPXHOCTH KOPOTKOBOJHOBYIO COJIHEUHYIO
panuanuio. Takoe BiausiHHE aTMOC(ephl Ha TEIUIOBOM peXUM Ha3bIBAE€TCS MAPHUKOBBIM,
WIH OpaH:KepeiiHbIM >(P¢dEKTOM 10 BHEITHEN aHAJIOTHH C JCHCTBUEM CTEKOJI TETUIUIIBI.

Eciu Ob1 3emns Obuta nuineHa aTtMocdepbl, TO CpeaHss TeMmIepaTypa ee
nesTeNnbHON noBepxHoCcTH Oblia Obl He +15°C, a -23°C, 4TO COBEPIIEHHO U3MEHUIO Obl
KaK XapaKTep MHOTUX aTMOC(EpHBIX MPOILIECCOB, TaK U YCIOBUS )KU3HU HA HEHl.

PagnanMoHHBIM 0aJIaHCOM JEATEIBbHONM NOBEPXHOCTH HA3BIBAETCS PA3HOCTh
MEXIYy BCEMHU MNPUXOIAIIMMHU Ha 3Ty MOBEPXHOCTh M YXOJSIIMMH OT HEE MOTOKaMHU
Jy4YUCTOM DSHepruu. B cilydae TOpH3OHTAIBHOM ITOBEPXHOCTH K IPUXOJHOM 4YacTu
GanaHca OTHOCATCS TpAMAs paguanus S, TNPHUXOAAMAs HA TOPH3OHTATBHYIO
MOBEPXHOCTb, paccestHHas paauanus D u BcTpeunoe uznydenue armocdepsl E,. Pacxon
paaualuy ciaaraeTcs U3 OTPaKeHHON KOPOTKOBOJIIHOBOM paauanuu Ry, ITMHHOBOIHOBOTO
U3JIIy4YEHUsl JESITEIbHOM NOBEPXHOCTU E, M OTpaK€HHOW OT HEe 4YacTh BCTPEUHOIO

u3ydeHus atMocdepsl Ry YpaBHeHHE MOJIHOTO PaAMallMOHHOrO OanaHca UMeET BUJL:
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B=(S'+D)(1-A)-E,,

PaauannonHbIil OamaHc MpencTaBisieT co00W (aKTHUESCKHHA TPUXOJ WIH PACX0]]
JYYHCTOW DSHEPTrUM Ha JCATEIbHONH IMOBEPXHOCTH, OT KOTOPOTO 3aBUCHUT, OYACT JIH
MIPOUCXOIUTH €€ HarpeBaHUe WK OXJaxaeHue. Ecim mpuxop mydncToit sHeprun 00Jibie
ee pacxo/a, TO paJraMoOHHBIN OalaHC TOJOXKUTENIEH U TOBEPXHOCTh HarpeBaercs. Ecimu
e TPHUXOJl MEHBIIE pacxolld, TO OH OTPHIATEICH M IMOBEPXHOCTh OXJIAKIACTCA.
PaauanmonHsIit OanaHc B 1IEJIOM, KaK M OTICIbHBIE €r0 KOMITOHEHTBI, 3aBHCUT OT MHOTHX
¢dakTopoB. OcOOEHHO CUIBHO Ha HEro BiuseT BbicoTa CoJHIIA, MPOAOTKUTEIHLHOCTH
COJTHEUHOTO CHSIHHS, XapaKTep W COCTOSHHE JEATEIbHON TOBEPXHOCTH, 3aMYTHCHHE
aTMocQephbl, CoJIep)KaHue B HEW BOJISTHOTO Mapa, 00JIa4HOCTb.

Ilepuoouueckue Konedanusa u 2eozpaghuueckoe pacnpeoeieHue npamoil,
PACCEAHHON U CyMMApHOIL paouayuu, u paouayuoHHo2o dananca

3eMHOU noeepxnocmu.

[Torok mpsiMOW COJTHEYHOW paauanuu 3aBUCUT OT BbICOTHI ConHna. [Toaromy B
TEUEHHUE JHS IMOTOK COTHEYHOU paualiii CHadajaa ObICTPO, TOTOM MEIJIEHHEee HapacTaeT
or Bocxoaa CoylHIIA 0 TONYAHS, a 3aTeM MEICHHO, MOTOM OBICTPO YyOBIBaeT OT
nosryaHs 1o 3axona ConHoa.

N3Menenne mnpsMoW paaualdd B TEYEHHE JHA NPU CPEIHHUX YCIOBHSX
00JJAYHOCTH CYIIECTBEHHO OTIWYAETCS OT M3MEHEHWW IpH sicHoM HebOe. M jmeTtom m
3UMOW BEJIIMYMHBI paJvallMd HA MEPHEHIUKYIISIPHYI0O U TOPU30HTAJIBbHYIO MTOBEPXHOCTh
MEHbIIIe, YeM MpU sICHOM HeOe. MUHMMalIbHbIE 3HAYEHUS B TOJOBOM XOJ€ MPSIMOM
COJIHEUHOW paJHallii B YMEPEHHBIX IIMPOTaX MPUXOAATCSA Ha JeKaOph, KOT/Ia BBICOTA
ComHIla MEHbIIIE BCETO, a MAKCUMAaJIbHAsI DHEPTETUYECKasi OCBEIIICHHOCTh — HE Ha JICTHUE
MECsIbl, & Ha BECEHHHE, TaK KaK BECHOW BO3/lyX HAMMEHEE 3aMYTHEH IMpPOJIYKTaMH
KOHJICHCAIIUU U MaJIO 3aIlblJICH.

Paccesnnas paguanus, NocTynaromas Ha TOPU3OHTAIBHYIO MOBEPXHOCTh, TAKKE
MU3MEHSIETCA B TEUYECHHUE JIHS: BO3pPACTacT A0 IOJYJIHS IO MEPE YBEIUYECHUS BBICOTHI
Comama w  yObIBaeT mocne modyfaHs. PaccessHHas — paamanust  3aBUCHUT — OT
MIPOJIOJKUTEIIBHOCTU JTHS M BbICOTHI COJIHIIA, a TaAKXKE U OT MPO3PaYHOCTH aTMOCHEPHI,
OJIHAKO YMEHBIIIEHUE MPO3PAayHOCTH HE YMEHBINAET, a yBeauuuBaer ee. Kpome Toro,
paccesitHHasl paavanvs B OYEHb IIMPOKUX IIPEAETax MEHSETCS B 3aBUCUMOCTH OT
00Ja4HOCTH; pajnalusi, OTpaKCHHAst 00JaKaMH, TAK)KE YaCTUYHO PacCEUBACTCsS, B CBSA3HU
c 4eMm oOmas paccesHHas paauaius Bo3pactaer. [lo Toil ke TpUYMHE OTpakKeHUe
CHEXHBIM TOKPOBOM TaKK€ YBEIIMYMBAECT PACCESIHHYIO pajualuio, B ApPKTHKE MpHU
CpPaBHUTENBHO TOHKUX 00JIaKaX M CHEXKHOM MOKPOBE JIETOM OHa MOxkeT aocturats 0,70
kB1/™M%

[Ipu Oe300mayHoM HeOEe cymMMapHas paaualus HWMeeT CYTOYHBIH XOo4 ¢

MAaKCMMYMOM OKOJIO MTOJyIHA H FOI[OBOﬁ X004 € MAaKCMMYMOM JICTOM. YactuuHas
21



00JTaYHOCTh, HE 3aKPBIBAIOMIAS COJTHEYHBIH TUCK, YBEIMYMBAECT CYMMAapHYIO PaJuaIlfio
110 CPAaBHEHUIO ¢ 0€300;1a4HbIM HEOOM; TOJTHAsl 00JaYHOCTh, HAIPOTHUB, €€ YMEHbLIaeT. B
cpeaHeM O0JaYHOCTh YMEHBIIAET CYMMapHYIO paJualuio, MOATOMY JIETOM HPUXOJ]
CyMMapHOH paJWaliyl B JONOJYACHHbIE 4Yachl B CpeIHeM OoJjbllie, 4YeM B
nocienonxyaeHnbie. [lo Toif e nmpuunHe B MEPBYIO MOJOBUHY TOJa OH OOJIbIIe, YeM BO

BTOPYIO.

Paguannonssiii  6amaHc JAHEM OOBIYHO IOJIOKUTENIEH, OCOOEHHO JIETOM.
[Tpumepno 3a 1 gac o 3axona ConHua (MCKiIrOYas 3MMHEE BPEMs) pacxof Jy4UCTOM
DPHEPruM HAYMHAET MpPEBbINATh €€ MPUXOJ, U PaJUAUOHHBIA OajaHC CTaHOBUTCS
orpunatenbHbM. [IpubnausurensHo yepe3 1 yac mocie Bocxo/a OH CHOBAa CTaHOBUTCS
nojoxuTenbHbIM. CyTOUYHBIN X0/ OanaHca JHEM U SICHOM HeOe MPUMEpHO NapaiesieH
XOAy MPsIMOW COJIHEYHOW paauvauuu. B TeueHne HOUM paauanoOHHBIA OanaHc OOBIYHO
MEHSETCSl Majo, HO MO/ BIMSHUEM MEPEMEHHON 001auHOCTH OH MOKET MEHATHCSI BEChbMa

3HAYUTCIIBHO.

Bonpocs! 1151 CAMOKOHTPOJIA
Kak B MeTeoposoruu npuHATO NOAPA3IEIATh NEKTPOMArHUTHYIO paAHaIiio?
Yro Takoe COTHEUHast TOCTOSHHAS, OT YET0 OHA 3aBHCHT?
Yro Ha3bIBaeTCS MPSIMOI COMTHEUHON paguanueit?
Kakune n3ameHeHHs IPOUCXOAT C COJTHEUHON pajuanieil Ipu MPOHNKHOBEHNH ee B aTMochepy?
Yro Ha3bpIBaeTCS KOAPPHUIIMEHTOM MPO3PAYHOCTH aTMOChepsI?
YeM xapakTepu3yeTcsi ¥ OT YeTO 3aBUCUT CyTOYHBIH ¥ TOI0BOI XO/1 IPSIMOM COTHEUHON pajuanuu?
Yro Takoe anb0es0 MOBEPXHOCTH, UTO OHO XapaKTepu3yert?
Yto Takoe 3¢pdekruBHOE UITyUICHUE?
Yro Takoe «IapHUKOBBIN 3(h(hekT», Kakue ra3bl ero co3aarT?
JlaiiTe XapakTepHUCTUKY paJinalliOHHOro Oajanca 3eMHOM MOBEPXHOCTH.

TEMA Ne 4;: TEILJIOBOU PEXKUM ATMOC®EPBI U 3BEMHOM
MOBEPXHOCTH

Jeknusa Ne 4

TEILJIOBBIM PEXKUMOM ATMOC®EPBI. CYTOUHBIA U TOJOBOM X0/
TEMIIEPATYPBI IOBEPXHOCTH ITIOYBbI. PACITPOCTPAHEHHUE
TEMIIEPATYPHBIX KOJIJEBAHUM B I''TYGUHY INOYBBI. BJINSTHUE
PACTUTEJIBHOI'O U CHEKHOI'O ITIOKPOBOB HA TEMIIEPATYPY ITIOYBBI.
CYTOYHBIN U TOAOBOM XOJI TEMIIEPATYPBI HA IOBEPXHOCTH
BOJOEMOB. PACIPOCTPAHEHUE TEMIIEPATYPHBIX KOJIEBAHUI B BO/IE.
rogoBAsA AMIUVIMTY A TEMIIEPATYPbBI BO3YXA. TUIIBI 'OAOBOT'O XOJ1A
TEMIIEPATYPBI BO31YXA. KOHTHUHEHTAJIBHOCTDb KIIMMATA.

AnHoTanusi. PaccMaTpuBalOTCsl MEXaHU3MBbI TEIJIOOOMEHa MEXAY aTMOc(hEepoi M MOACTHIIAIONIEH TOBEPXHOCTBIO.
OOBACHIIOTCS IEPUOINIESCKHE U HETICPHOINICCKIE I3MEHEHUS TEMIIepaTyphl IOYBHI, BOJJOEMOB 1 Bo3ayxa. JlaeTcs
MOHSTHE KOHTHHEHTAJIBHOCTH KIIMMaTa.

KoaloueBble ciioBa: temmepaTypa IOYBBI, BOABI M BO3IyXa, TEIJIOBOW OaiaHc, CyTOYHas W rojoBas aMILIMTY/a
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TEMIICPATYpPhbI, 3aMOPO3KH, KOHTUHCHTAJIbHOCTH KJIMMaTa.
MeTO}]I/I‘leCKI/le PEKOMCHAAINH MO UBYYCHUI0 TEMbI: U3YYUThb TCOPCTUUYCCKYIO YaCTh U OTBCTUTH HA BOIIPOCHI AJId

IMPOBCPKH YCBOCHUSA TCMBI.

TemyioBbIM pe:kuMoM aTMocdepbl HA3bIBAIOT XapaKTep pacHpenesieHus] u
HENpEephIBHBIE U3MEHEHUS TemrepaTypbl B atMochepe. TennoBoiil pexxum ornpenensercs
TEIUIOOOMEHOM MEXIy aTMoc(epHbIM BO3JyXOM U OKpYXKalIIel cperoi, T.e.
JeSITETFHON MTOBEPXHOCTHIO, COCETHIMH MAacCaMU WIIH CJIOSMU BO3JyXa W KOCMHYECKAM
npocTpancTBOM. ATMocdepa, 3a HCKIIOUEHHEM BEPXHUX CJIOEB, CPABHUTEIBHO clIabo
MOTJIOMIAET COJHEYHYI0 dHepruto. HemocpencTBeHHOE TMOTJIONIEHUE COJTHEYHOMH
pamuanuu B Tponocdepe MOXKET BBI3BaTh MOBBIIICHNE TEMIIEPATyphl BO3AyXa BCETO Ha
BennuuHy nopsnaka 0,5°C B 1eHsb.

OCHOBHBIM HCTOYHMKOM HAarpeBaHHsl WIM OXJIaXJICHUS HUKHUX ~CIIOEB
aTMoc(epsl SBISETCS TEIUIO, MOJTYyYaeMO€ UMHU OT JESTEeNbHON MOBEPXHOCTH WU e
otnaBaemMoe. TOHKas IJICHKA BO3/yXa, HEMOCPEACTBEHHO COMPHUKACAIOMIASCS C 3€MHOU
MOBEPXHOCThIO, OOMEHHMBAeTCA C HEW TEIJIOM  BCIEICTBUE  MOJEKVIAPHOU
menionpogoonocmu. BHYTpu artmocdepsl AeHCTByeT napyroi, Oomnee 3(deKTUBHBIN
MEXaHU3M TEIUIOOOMEHa — mypOyieHmHas menionposoonocms. llepeMenmBanue
BO3/lyXa B Ipolecce TypOyJIEHTHOCTH CIIOCOOCTBYET OUEHb OBICTPOW Mepenade Teria u3
oHUX aTMoc(hepHBIX coeB B aApyrue. TypOyneHTHas TeTUIONPOBOIHOCTD YBEINYNBACT U
nepeaaydy Teria oOT 3eMHOM MMOBEPXHOCTHU B BO3AyX HJIM OOPATHO.

Pemraromiast posib B TEMJIOBOM PEXUME B BBICOKHX CIOSX MEPEXOIUT K MEXAHU3MY
PAOUAYUOHHOU MEeNIONPO8OOHOCMU, T.€. H3JIYyYEHUI0 M3 BO3JyXa M MOTJIOLIEHUIO
pamuaruu ConHIIAa U aTMOC(HEPHBIX CIO0EB, JIOKAIIUX BHIIIC U HIDKE PacCMaTPHUBAEMOTO
() (V8

Haubonee MHTEHCHBHBIE BEpTUKAJIbHBIC IEPEMELICHHUS BO3JyXa BO3HUKAIOT B
pe3ynbTaTte mennogou KoHueeKyuu, T.e. TEpeHoca OTAEIbHBIX OOBEMOB BO3JyXa B
BEPTUKAJIFHOM HAINpaBJICHWH, BO3HUKAIOMIETO B CBOIO OUYEpPE]b B PE3YNIbTAaTe CHIHHOTO
HarpeBa HIDKHErO cjosg arMocdepsl. Teruple MOpIUH BO3AyXa Kak Oojiee Jerkue
NMOJHUMAIOTCS, a HMX MECTO 3aHMMAalT OoJiee XOJIOJHBIC, KOTOpBIE 3aTeM TOXKe
HaArpeBaroTCs ¥ TOTHUMAIOTCS.

Hakonen, TemmepaTypa BO3AyXa H3MEHSETCS BCJEICTBUE (DA306bIX Nepexo0os
60001, coAepXKalleics B Bo3ayxe. Ha TasgHue neasHbpIX KPUCTAIJIOB U HCHApEHUE BOJBI
3aTpauMBaeTCs 3HAYUTEIBHOE KOJIMYECTBO TEIJIA, KOTOPOE TOTOM BBIACISACTCS TpPH
KOHJICHCAIINH, CyOIMMaIiy BOJSTHOTO Mapa U 3aMep3aHuH BOIBI.

W3 nsaTH TMepeyuclieHHBIX TMPOLEeCcCOB OOMEHa TeIIOM MEXIy AesSTeIbHOU
NOBEPXHOCThIO M aTMOC(hEepodl TIaBHAsS pPOJb MPHUHAJICKUT TYpOYICHTHOMY
NEePEMEIIMBAHUIO U TEIIOBOM KOHBEKIMU. OHAKO TeMIepaTypa B ONPEeIICHHOM MecTe
MOKET M3MEHSThCS TaKKe B pe3yjbTaTe MEpeMEIleHUs BO3[yXa B TOPU30HTAIBHOM
HaNpaBJICHNUHU, T.e. IpU aABeKUMHU. Ecnu B 1aHHOE MECTO MpUTEKaeT BO3AyX ¢ Ooisee
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BBICOKOW TeMIlepaTypoil, TOBOPAT 00 aJBEKLMM Telia, eciau ¢ 0ojiee HU3KOM — 00
a/IBEKLIUH X0JI0AA.

3eMHasi TOBEPXHOCTb, T.€. TOBEPXHOCTh TIOYBBHI WJIM BOXBI (a TakKxke
PacTUTETBHOTO, CHEXHOTO, JICASHOTO MOKPOBA), HEMPEPHIBHO M PA3HBIMH CIIOCOOAMU
HoJTydaeT U TepsieT Temao. Uepe3 3eMHYIO MOBEPXHOCTh TEIUIO NEPENacTcsi BBEPX — B
aTMocdepy U BHU3 — B MOYBY WM B BOXy. AureOpamueckas cymMMa BCEX MPHUXOJOB U
pacxoloB TeIuia Ha 3eMHOM MOBEPXHOCTH JOJDKHA OBITh PAaBHOW HYIIO, YTO |
BBIPAKACTCS ypaBHEHUEM TEIJIOBOTO OalaHCa 3eMHOW TTOBEPXHOCTH:

B+P+G,+LE, =0

rae B — panuanyoHHbl 6ananc; P — mpuxon Temia U3 Bo3Ayxa WIM OTAada €ro B
BO3/IyX IyTEM TEIUIONpPoBOaHOCTH; Gy — MPHUXOJ WM pacXo]] TeIia MyTeM Terioo0MeHa
¢ Oosee TIyOOKMMU CIIOSIMU TTOYBBI WM BOABL; LE, — moTeps Temna npu ucmapeHuu uiu
MPUXO/J] MPU KOHJEHCAIIMKM Ha 3eMHYIO MMOBEpXHOCTh (L — yaenpHas TeruoTa ucnapeHus;
E, — Macca ucnapusBIiieics Wiv CKOHICHCUPOBABIIICICS BOIBI).

CMbICT ypaBHEHHS TEIUIOBOTO OallaHca COCTOUT B TOM, YTO pPaJUdallMOHHBINA

OalaHC Ha 3€MHOM MOBEPXHOCTH YPAaBHOBEIIMBACTCS HEPaIUAIlMOHHON Mepeaayueii Terna
(puc. 4.1).

<
S| g
s
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Puc. 4.1. Cocrapnsioniye TEIIOBOro 6aaHca 3eMHON MOBEPXHOCTH
B THEBHOE BpeMsl CyTOK

N3 Toro, 4uto TersoBoi OamaHC 3€MHOW MOBEPXHOCTU PaBEH HYJIO, HE CIEAYeT,
YTO TeMIlepaTypa MOBEPXHOCTU HE MeHseTcsa. Ecnu mepenaua Temsia HampaBjieHa BHU3,
TO TEIUI0, TMPUXOJIIIee K TMOBEPXHOCTH CBEPXYy H YXOJsdllee OT Hee BIIyOb, B
3HAUUTENIbHOW YacTH OCTAaeTCi B CaMOM BEpPXHEM CJIO€ MOYBBI WJIM BOJbI — B TakK
HA3bIBAEMOM JIeSITENIbHOM clioe. TemmepaTypa 3TOro cjos M TeMmIeparypa 3eMHOMN
MOBEPXHOCTH IMPHU 3TOM Bo3pacTatoT. [Ipu nepenade Teria yepe3 3eMHYIO MOBEPXHOCTh

CHU3Y BBEpX, B arMmocepy, TEIIO YXOAUT MPEXAE BCEro M3 JAEITEIBHOTO CIOs,
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BCJIE/ICTBHE YEro TEMIIEpATypa MOBEPXHOCTHU NAAAET.

HarpeBanue u TennoBble 0COOEHHOCTH MOBEPXHOCTHBIX CJIOEB MOYBBI M BEPXHUX
CIOEB BOJHBIX OacCEeHOB CYIIECTBEHHO pAa3JIMYHbI, MOCKOJbKY B TIOYBE TEIUIO
pacrpoCcTpaHsieTcss IO BEpPTUKAJIM € [OMOMIbIO  MEXaHW3Ma  MOJEKYISPHOU
TEIUIONPOBOJHOCTH, a B BOJIE — TAKXKE U MMYTEM TypOYJEHTHOrO MEPEMEIINBAHUS BOJHBIX
cioeB, HamMHOro oOosee 3¢pdextuBHoro. Kpome toro, paauanus riyoxxe NpOHUKAET B
BOJY B CPAaBHEHHH C MOYBOM M TEIUNIOEMKOCTh BOJIbl 3HAUUTEIHHO OO0JIbIIE, YEM TTOUBHI, U
OJIHO U TO € KOJMYECTBO TEIlJIa HArpeBaeT MacCy BOJIbI 1O MEHBIIEH TEMIIEpATyphl, YEM
TaKyl0 >ke Maccy mnouBbl. [lo3ToMy cyTouHble KoJeOaHMs TeMIlepaTypsl B BOJE
pacipoCTpaHAIOTCS Ha IIIyOMHY NOpsAJIKA JECSITKOB METPOB, a B IOYBE — MeHee | M.
['ogoBble KoNeOaHUs TeMIlepaTyphl B BOJIE PACIpPOCTPAHSIOTCS Ha TIIYOMHY COTEH
METpOB, a B TO4YBE — TOJILKO Ha 10 — 20 M.

Temo, mpuxopsiee JHEM M JETOM HAa IOBEPXHOCTb BOJBI, IMPOHHUKAET 0
3HAUUTENbHOU IIYOMHBI M HArpeBaeT OOJBIIYIO TOJNILY BOJbI. TemiepaTypa BEpPXHEro
CJIOSl ¥ CaMOM TOBEPXHOCTH BOJIbI MOBBIIIAETCS MPU 3TOM Majio. B mouBe mpuxopsiiee
TEIJIO PaclpeeisieTcss B TOHKOM BEPXHEM CIIO€, KOTOPbIM CUIIBHO HArpEeBaEeTCH.

Houbio u 3uMOl BoAa TepsieT TEIUIO M3 MOBEPXHOCTHOTO CJIOS, HO B3aMEH €ro
NPUXOJAUT HAKOIUIEHHOE TEIUIO W3 HIDKeNnexamux cioeB. [losTomy TemmepaTypa Ha
MOBEPXHOCTU BOJbI MOHMKAETCS MeieHHO. Ha moBepXHOCTH MOYBBI TeMIeparypa Mnpu
oTJaue Teruia majgaeT OBICTPO: TEIJIO0, HAKOIUICHHOE B TOHKOM BEPXHEM Clloe, OBICTPO U3
HEro yxoaut Oe3 BOCHOJHEHUs CHU3Y. B pesynbrare nHEM M JETOM TemIepaTypa Ha
MOBEPXHOCTH TIOYBBI BBIIIE TEMIEPATypbl Ha MOBEPXHOCTU BOJbI. DTO 3HAYUT, YTO
CYTOUHBIE U TOJIOBbIE KOJIeOaHUsI TeMIepaTyphl HAa MOBEPXHOCTH IOYBBI 3HAYMTEIHHO
Oouibliie, Y4eM Ha TTOBEPXHOCTHU BOJIBI.

BcenenctBue ykazaHHBIX pa3auduil B pacpOCTPaHEHUM TETJIa BOJIHBIN OacceilH B
TEIUIOE BpeMs ToJa HAKalJMBaeT B JIOCTATOYHO MOIIHOM CJIO€ BOJbl OOJBIIOE
KOJINYECTBO TEIUIa, KOTOPOE OTAAET B aTMoc(hepy BO BpeMsi X0J01HOro ce3oHa. [lousa B
TEYEHHE TEeIUIOr0 CEe30Ha OTJaeT MO HouyaM OOJIBIIYI0 YacTh TOrO TeEIUla, KOTOpPOe
noJjiyyaeT JHEM, U MaJlo HakalUIMBaeT ero K 3ume. B pe3ynbrare Temmeparypa Bo3ayxa

Haa MOPEM JICTOM HHIKE, a 3UMOU BBIIIIEC, YEM Hall CYHICﬁ.

Cymounviit.  u 2000601 X00 memnepamypsl HNO6EPXHOCIMU  NOUGbL.
Pacnpocmpanenue memnepamypuvix Konebanuii 6 2ayouny nougvl. Bauanue
PACmuUmenbHo20 U CHeHCHO20 NOKPOBOE HA Mmemnepamypy no4esl.

Temmeparypa Ha IOBEpXHOCTM IIOYBbI MMEET CYTOYHBIM XoA. MuHuUMyM ee
HaOIr0aeTcs NpUMEpPHO 4epe3 noavaca nocie Bocxoja CoiHIa, Korjaa paaualiOHHbINA
OajaHC MOBEPXHOCTH IOYBBI CTAHOBUTCSI PaBHBIM HYJIO — OT/Jaya TEIUIa U3 BEPXHEro
cios 1mouBbl A(P(EKTUBHBIM M3JIYYEHHEM YPaBHOBEIIMBAETCS BO3POCHIMM IPUTOKOM

CyMMAapHOH paauanuy. 3aTeM TeMIlepaTypa MOBEPXHOCTH IOYBbI pacTeT A0 13—14 u un
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JOCTATaeT MAaKCUMyMa B CyTO4HOM Xxoge. Ilocie 3Toro HauyuHaercs ee maacHHUE.
PaccMOTpeHHBIN XapaKTep CYTOYHOIO XOJa TEMIIEpaTypbl MOBEPXHOCTH IOYBHI B
OTJEIbHBIE JHU MOXKET CYIIECTBEHHO HCKAXKAThCA 3a CUET BIUSAHUSA HM3MEHSIOLIECHCS
00JIaYHOCTH, OCAJKOB W HEMEepUOJUYECKHUX (aJBEKTUBHBIX) M3MEHEHHUH TemIepaTypbl
BO31yXa.

MakcuManbpHble TeMIlepaTypbl Ha MOBEPXHOCTU IMOYBBI OOBIYHO BBILIE, YEM B
BO3JlyX€, IOCKOJBKY JHEM COJIHEYHas paJualus HarpeBaeT II0YBYy, a YK€ OT Hee
HarpeBaeTcs Bo31yX. HouHble MMHMMYyMBI, HA0O0OpPOT, Ha MOBEPXHOCTU IOYBBI HIKE,
YeM B BO3/YX€, TaK KaK IPEKJE IM0YBA BBIXOJIAKUBAETCA AP(DEKTUBHBIM U3JIyYEHHEM, a
YK€ OT Hee OXJIAKIAETC BO3AYX. Pa3HOCTh MEXy CyTOUHBIM MaKCUMYMOM U CyTOYHBIM
MUHUMYMOM TEMIEPATYPbl HA3BIBAECTCS CYTOYHOH AMIUIMTYAOM TEMIIEpaTypBhl.
CyTouHble aMIUTUTYAbl CWJIBHO 3aBUCAT OT psAa (akToOpoB, IMpeXIe BCEro OT
ob0nauHoctu. B o0naunyro morony JHEBHOM MaKCMMyM NOHMKEH, a HOYHOM MHHUMYM
MIOBBIIICH U MEHBIIE CyTOYHAs aMILUIATY/A.

CyTouHBIH X0/ TeMIepaTypsl MOYBBI 3aBUCUT TaKXKe OT IKCHO3ULINU (OpUEHTALUU
II0 OTHOLIEHUIO K CTPaHAM CBeTa) CKIOHOB. HouHOE M3ilyueHHe OAMHAKOBO HA CKJIOHAX
10001 OpUEHTAIMK, HO JHEBHOE HArpeBaHUE MOYBbI HaHOOJbIIEE HA CKIOHAX FOKHOU
OpHEHTAIIMU U HAaUMEHBIIIEE HA CEBEPHBIX CKIOHAX. Takyke CyTOYHBIM X0 TeMIEPaTypbl
IIOYBHI 3aBUCHT OT IIOYBEHHOTO ITOKPOBA.

PactutenbHbli ITOKPOB YMEHBINAET HOYHOE OXJIAXKACHHUE II0YBBI, ITOCKOJIBKY
HOYHOE H3JIyYEHUE MPOUCXOAUT MPEUMYIIECTBEHHO C MOBEPXHOCTH PACTUTEIBHOCTH.
JIHeM pacTUTENBHOCTh MPEMATCTBYET pAAUMALMOHHOMY HAarpeBaHMI0 TOYBBL. B
pe3yibTare CyTOYHas aMIUINTyJa W CpelHsAsd CyTO4YHas TemIeparypa IOYBbI
YMEHBIIAIOTCSL.

CHEXHBIA TOKPOB MPENOXPAHSAET MOYBY 3UMOK OT YPE3MEPHOTO OXJIAXKIACHUS.
W3nydyeHue uaer ¢ MOBEPXHOCTH CHEXHOIO IIOKpOBA, IOYBA IOJ HUM OCTaercs Oosee
TEIUION, ueM oOHaxkeHHas mouBa. CyTouHas aMIUIMTyJa TEMIEpaTypsl Ha ee
MOBEPXHOCTH PE3KO YMEHBIIAETCS. 3UMHEE IMPOMEP3aHHUE MTOYBBI 0]l CHETOM JTOCTUIaeT
riyoun nopsaka 40 cMm, a 6e3 cHera — 6onee 100 cm. Takum o6pa3om, pacTUTEIbHBIN
IIOKPOB JIETOM CHMJKAE€T TEMIEpaTypy Ha MOBEPXHOCTU IOYBBI, & CHEXHBIM IOKPOB
3UMOM €€ IOBBIIIAET, YTO YMEHBIIAET TOJOBYI0 aMIUIUTYAY TEMIIEPATYPhl IIOBEPXHOCTH
noyBsl puOIM3UTENHHO HA 10°C Mo cpaBHEHHIO ¢ 0OHAKEHHOM MOYBOH.

VY CTaHOBIIEHO, YTO K PACIPOCTPAHEHHUIO TEILUIA B II0YBE C JOCTATOYHON TOYHOCTBHIO
npUuMeHuMa o0Ias Teopusi MOJEKYJIApHOW TeruionpoBogHocTH Dypre. Dypbe
YCTaHOBHJI 3aKOHBI PAaCIpOCTpaHEHUs Teria B mouse. Yem Oonplie IUIOTHOCTh H
BJIQ)KHOCTH MOYBBI, TEM JIYYIlle OHA MPOBOJIUT TEILJIO, TeM OBICTpee paclpoCTPaHsIOTCS B
ryOMHY M TeM Triy0Xe MPOHMKAIOT KojiebaHusi TemmepaTypbl. HesaBucumo ot Tuna
MOYBBI TEPHOJ] KOJIEOaHWI TeMIepaTypbl HE M3MEHSAETCS C TIyOWHOU (MEpBBIA 3aKOH
®ypbe), HO aMITUTYIBI KOJIEOaHHH ¢ TIIyOMHOW yMeHbIIaloTcs. Bo3pacTanue riryOuHbI B
apu(pMETHYECKON Nporpeccur MPUBOIUT K YMEHBIICHHIO aMIUIUTYIbl B IPOrpeccuu
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reomeTpudeckoi (Bropoii 3akoH dypre). Ha Hekoropoii riryoune (okono 70-100 cm; B
Pa3HBIX Cy4yasx pa3InyHOM) CyTOYHAas aMIUIMTYJa YOBIBAeT MPAKTHUYECKU 10 HYJS U
HAYMHAETCA CJIOU MOCTOSHHON CYTOYHON TeMIEpaTyphI.

I'omoBbie KOEOaHUST MPOHUKAIOT A0 OOJNBIICH TIyOWHBI, YTO OOBSICHIETCS OoJiee
JUIUTEIbHBIM BPEMEHEM HX pPAacHpOCTpaHEHHUs. AMIUIUTYAbl TOJOBBIX KoJeOaHUM
yOBIBAIOT MPAKTHUYECKU 10 HYJA HA riayOouHe okoyio 30 M B MOJISIPHBIX HIUPOTAX, OKOJIO
15-20 M B cpeanux mupoTax, okosio 10 M B Tponukax. Ha 3Tux riyOmHax HaumHaeTCs
CJIOM MOCTOSIHHOM FOJOBOM TEMIIEPATYPHI.

Cpoku HaACTyIUICHUSI IKCTPEMYMOB KaK B CYTOYHOM, TaK M B TOJOBOM Xoje
3ama3JpIBaAlOT C TIIYOMHOW MPOMOPIUOHAIBHO YBEIMYCHHUIO TIYOMHBI (TpPETHMl 3aKOH
®ypne). CyTouHbIE HKCTPEMYyMBbI 3amasfpiBaloT Ha 2,5 — 3,5 u Ha kaxaeie 10 cm
riyounsl. ['070BbIe MakCUMyMbl U MUHUMYMBI 3amnasfeiBaioT Ha 20 — 30 gHeil Ha
KQXX]IbIN METp TI1yOUHBI.

['myOuHBI CIOEB TOCTOSIHHOM CYTOYHOM W TOJOBOWM TeMIepaTypbl OTHOCSTCS
MeX1y cOOOM KaKk KOPHHU KBaJpaTHBIE U3 IEPUOJIOB KOJICOaHU, T.€. KaK:

1: ./365 (ueTBepThIit 3aKOH DypHE)

OTO 3HAYUT, 4YTO TIJyOMHA, HAa KOTOPOH 3aTyXalT TOJOBble KoJIeOaHMUs,
npuOan3uTeNbHO B 19 pa3 Gomplie riiyOMHBI 3aTyXaHHsI CYTOUHBIX KOJIEOaHUM.

VYka3aHHbIe 3aKOHBI JOCTATOYHO XOpOILO MOATBEPKIAIOTCA pe3yJbTaTaMu
HaOmogeHnid. OCJHOXKHEHHS BBI3BIBAIOTCS HEOJAHOPOJHOCTBIO COCTaBa M CTPYKTYpPHI
MOYBBI ¥ PACIIPOCTPAHEHUEM TEIUIa B IIyOb MOYBBI BMECTE C NMPOCAYMBAIOIIEHCS BOJOH,
YTO, ECTECTBEHHO, HE TIOJUYMHSETCS 3aKOHAM MOJIEKYJISIPHON TEIUIoNepe1ayu.

C paznuuusiMM B TOJOBOM XOJ€ TEMIepaTypbl Ha pa3HbIX TNyOMHAaX CBA3aHO
pacrnpeleieHue TeMIlepaTypbl B II0YBE IO BEPTHKAIM B pPa3HbIE CE30HBL: JIETOM
TeMIepaTrypa OoT MOBEPXHOCTH IMOYBBI B TNIyOMHY IMaJaceT, 3MMON — pacTeT; BECHOM OHa
CHauasa yObIBaeT, a IOTOM PACTET; OCEHbIO — CHayaja pacTeT, a 3aTeM yObIBaeT.

Cymounwtii u 2000601 X00 memnepamypvl HA NOBEPXHOCIU 6000EMOB.
Pacnpocmpanenue memnepamyphnuix Ko1e0anuii é gooe.

HarpeBanue u oxnaxxIeHue paclpoCTPaHIIOTCS B BOJOEMax Ha Oosee TOJICThIN u
0o0IagaroIni  OOJIBIIIEH TEIJIOEMKOCTHIO CJIOM, 4YeM B IouBe. BciencTsue 3TOro
M3MEHEHHUS TEeMIepaTypbl HA TOBEPXHOCTU BOJbI He3HaUUTENbHBI. CyTOYHAS aMILIUTYa
cocrasnsger okono 0,1 — 0,2°C B ymepeHHbIx muportax, okoyno 0,5°C B Ttpomnmkax. B
IOKHBIX MOpsix EBpombl cyrounas ammumartyna Oonbime — 1-2°C; Ha TOBEPXHOCTH
OONBIIUX 03€p B YMEPEHHBIX mupoTax emie Ooibiie — 2—5°C. CyTouHbIe KOJICOAHUS
TeMIepaTypbl BOJbl Ha IOBEPXHOCTH OK€aHa HMEIOT MaKCUMyM OKoyio 15-16 u u
MUHUMYM uepe3 2—3 4 nociie Bocxoga CoiHua.

['omoBass amrumTyna KoneOaHW TeMIepaTypbl Ha IOBEPXHOCTH OKeaHa
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3HAYUTENBHO OOJBIIIEe CYTOYHOW, HO MEHBIIE, YeM TO[0Basi aMIUTUTY/1a HA TIOBEPXHOCTH
nouBbl. B Tpormkax ona cocraBisiet 2—-3°C, mox 40° c.m1. — okosio 10°C, a mo 40° ro.m1. —
okosio 5°C. Ha BHYTpeHHUX MOpPSX M TTYOOKOBOJHBIX O3€paxX BO3MOXHBI 3HAUYUTEIHHO
Oonpiue TofoBeie aMruUTyAel — a0 20°C u OGonee. Kak cyTodHble, Tak U TOJOBBIC
KOJIeOaHUsI pacIpOCTPAHSIIOTCS B BOJIE (TAKXKE C 3aMo3AaHueEM) 0 OOJIBIINX TIyOUH, 4YeM
B mouBe. CyTouHBIe KoJieOaHUS OOHAPYKXWUBAIOTCA B MOpe Ha riayomHax g0 15-20 M u
oosee, a rogoBeie — 10 150—400 m.

Cymounutii u 2000601 X00 memnepanmypul 6030yxa
U €20 U3IMEeHEeHUe ¢ 8blCOMOIl. 3amMopo3Ku.

CyTouHBI XOA TeMmIepaTypbl BO3AyXa OINpeAesieTcs CYTOYHBIM  XOJ0M
TEMIEpaTypbl  AESTENbHOM TOBEpXHOCTU. I[Ipy 3TOM HOPOMCXOAUT HEKOTOPOE
3amna3blBAHUE POCTA U MOHMWKEHUS TEMIIEPATypPhl BO3AyXa MO0 CPAaBHEHUIO C U3MEHEHUEM
TeMIepaTyphbl MOYBBI.

MunuManbHast TeMIiepaTypa Bo3ayxa Ha BbICOTE 2 M HaOJII01aeTcsl MOCiIe BOCX0/1a
Comuma. ITo Mepe ero moaHATHS HAJ TOPU3OHTOM TeMIIepaTypa BO3IyXa B Te4eHne 2 — 3
4y OBICTPO TMOBBINIAETCA. 3aTeéM pOCT TeMIeparypbl 3aMmesiercs. MakcumyM ee
HacTynaer uepe3 2 — 3 4 mocie noiyaHs. Jlajgee Temmeparypa MOHM)KAeTCsl — CHavaia
MEJJIEHHO, a 3aTeM 0oJiee OBICTPO.

[Ipu ycTaHOBUBLIEHCS IOr0/ie U3MEHEHHE TEMIIEpATyphl BO3AyXa B TEUEHHUE CYTOK
BBIPAKEHO JOCTATOYHO OTYETIMBO. Ho ammiMryga CyTOYHOro Xoja TeMIepaTypbl
BO3JyXa HaJl CyIIeW BCErjJa MEHbIIE, YeM aMIUINTYAa CYTOYHOI'O XOJa TEMIEpPATypbl
MOBEPXHOCTH MOYBBI. AMIUIMTYJAa CYTOYHOI'O XOJa TEMIEPATypbl BO3JyXa 3aBHCHUT OT
HIMPOTHl MECTa, BPEMEHHU ToJa, Xapakrepa JAesTeNbHON MOBEPXHOCTH, OOJAYHOCTH,
penbeda MECTHOCTH M BBICOTHI HaJ] YPOBHEM MODSI.

C yBenuueHHeM MIMPOTHI CYTOYHASI aMILIUTYJla TEMIepaTypbl BO3ayxa yObIBaerT,
TaK Kak yObIBaeT nojyaeHHas BbicoTa CoslHIIa HaJl TOPU30HTOM. B yMepeHHbIX mHpoTax
HAaWMEHBIIINE aMIUIUTY/bI HAOMI0Ial0TCs 3UMOM, a HaubojbIIue — jJeToM. BecHoil oHu
HECKOJIBKO O0JIbIIIE, YeM OCEHBIO.

B scHble AHM aMIUIMTyZa CYTOYHOTO XOAa TEMIlepaTypbl OOnbIle, 4YeM B
oOnaunble. Ha Beimykiibix gopmax pesnbeda (Topbl, XOJIMbI, BO3BBIIIEHHOCTH) CyTOYHAs
aMIUTMTYZa TeMIepaTypbl BO3AyXa MEHbIE, YeM Ha pAaBHUHHONW MECTHOCTH, a B
BOTHYTHIX (hopMax (KOTJIOBUHBI, TOJIMHBI, JIO)KOWHBI) — OoJbine (3akoH A.M. Boeiikosa).

C yBenmn4yeHHeM BBICOTHI MECTa aMIUTUTyJa CYTOYHOTO XOJa yMEHBIIAeTcs, a
MOMEHTBI HACTYIUICHUsI SKCTPEMYMOB CABHUTalOTCs Ha Oosiee mo3aHee Bpems. Ha BbicoTe
300 m Haj cymiel aMIUIMTy/la CYTOUYHOTO X0Jla TeMIIepaTyphl BO3IyXa COCTAaBISIET OKOJIO
50% aMIIUTy bl Y 36MHOW IMOBEPXHOCTH, a SKCTPEMYMBI HacTymnaroT Ha 1,5 — 2 4 nozxe,
Ha BbICOTE 2 — 5 kM aMIuutyAa coctasiseT 0,5 — 1°C, a 7HEBHON MaKCUMyM CMENIaeTCst
Ha Beuep. HeOosblime cyTouHble KojeOaHUs TeMIepaTypbl OOHapyKeHbl Aaxke B

BepxHeW Tporocdepe U HUKHeH crpatocdepe. Ho Tam OHM CBs3aHBI € MpolEeccaMu
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IIOTJIOIIECHUS Y U3JIYYCHUS Paualiiy, a HE C BIMSHUEM 36MHOM IIOBEPXHOCTH.

C CyTOYHBIM XOJOM TEMIEpPaTypbl W HENEPUOAMYECKHMMH €€ TMOHWKEHUSIMU
CBA3aHO IPAKTUYECKH BAXKHOE SIBJICHUE 3aMOPO3KOB, T.C. IOHWXECHHUS TEMIEPATYpPbI
BO3[lyXa W TIOYBBl HOYBIO 1O HYJsd M HUXKE, B TO BpPEMS KaK CpEIHUE CYTOYHBIE
TEeMIIepaTyphl yxKe (U e1lle) JepkaTcs Bbilie Hyss. Yalie Bcero 3aMOpO3KU BOSHUKAIOT
IIPY BTOP>KEHUAX B TaHHBIM PaliOH TOCTATOYHO XOJIOJHOM BO3AYLIHOM MacChl, HAIlpuMep
apKTUYECKOr0 MpOMCXOXkAeHUA. /s 3aMopo3ka HyKHA sCHasg M THXas HO4Yb, KOTrJa
(P PEKTUBHOE U3ITyUEHUE C TIOBEPXHOCTHU MTOUBHI BEJIUKO, a TypOyJIEHTHBI 0OMEH Mall, U
TOTJa BO3JyX, OXJIAXKIAIOUIUIICS OT MOYBBI, HE NMEPEHOCUTCS B 00Jiee BBICOKHE CIIOH, a
IIOABEPTaeTCsl JINTEIBHOMY OXJIAXKIACHHUIO, MO3TOMY 3aMOPO3KH 4allle NPOUCXONAT B
HU3MHAX, [J€ XOJIOAHBIN BO3yX 3aCTaUBAETCA U OXJIAXKIAeTCs JAOJIbIIIE.

T'ooosas amnaumyoa memnepamyput 6030yxa. Tunvt 20006020 x00a
memnepamypul 6030yxa. Konmunenmanvnocmos Kiumama.

TemnepaTypa Bo3yxa B KaKJIOM OTAECIbHOM MECTE€ UMEET rOA0BOM XOJI: CpEIHUE
MECSUHBIE TEMIEPATyphbl B 3UMHUE MECSIIBI HIKE, B JIETHUE — BhIlIe. Pa3HOCTh cpenHux
MECAYHBIX TEeMIIepaTyp CaMOro TEIUIOT0O M CaMOro XOJIOAHOTO MecsAlla Ha3bIBaIOT
roA0BO AMILIUTYA0M TeMIIEPATYPbI BO3AyXa.

l'ogoBast amruinTya TeMrepaTypbl BO3/yXa pacTeT ¢ reorpauyeckoi mMupoTo.
Ha »xBaTtope mNpUTOK COJIHEUHOW paaualid B TEUYeHHE roaa MeHsercs Mmaino. [lo
HaIpaBJICHUIO K TOJIOCaM Pa3Iuyuusl B MOCTYIJICHUW COJIHEUHOW paavallii 3UMON M
JIETOM BO3pacTaroT, a BMECTE€ C HUMHU BO3PACTAIOT U OJI0BbIE aMILIUTYAbl TEMIIEPATYPhI
Bo3ayxa. Haj okeanamu Bianu oT OEperoB MIMPOTHOE W3MEHEHHE T'OJIOBOM aMIUIATYIbI
HeBeNuKo. ['0/I0BbIE aMITUTYABI TEMIIEpaTyphl HaJ CYIIeHd 3HAUYUTENIBHO OOJIbIle, YeM
Hag MopeMm. Han cpaBHUTENnbHO HeOonbIIMMU MaTtepukamu HOkHOTO mosyrmapusi OHU
npeBbimatoT 15°C, a B A3un Ha mmpote 60° nocruratotr 60°C, B TO Bpemsi Kak BJIajau OT
MaTE€pUKOB B I0XHOM yactu Tuxoro okeaHa — ymmb 3 — 5°C. He Tonpko Mops, HO U
OompIIIME O3€pa YMEHBIIAIOT TOJOBYIO aMILTUTYAY TEMIIEpaTypbl BO3yXa U CMSTUYalOT
kiuMar. OJHAaKO BEJIMYMHA T'OJIOBOM aMIUIUTYIbl TeMIEpaTyphbl 3aBUCUT HE MPOCTO OT
XapakTepa MOJICTUIIAIOIICH MOBEPXHOCTH WM OT OJIM30CTH JAHHOTO MeCTa K OeperoBoii
JUHUW, HO U OT TIOBTOPSEMOCTH B JAaHHOM MECTE BO3AYIIHBIX MacC MOPCKOTO WU
KOHTUHEHTAJIBHOTO TMpoucxokaeHus. C BBICOTOM TOJ0Bas aMIUIUTyJa TeMIIepaTyphl
yObIBaeT.

Knumar Hag MopeMm, XapaKTepU3YIOMIMICS MallbIMA TOJOBBIMH aMIUIATYyAaMU
TEeMIIepaTyphl, Ha3bIBAIOT MOPCKHUM, B OTJIWYHE OT KOHTHHEHTAJbHOI0 KIMMaTa Haj
CylIei ¢ OOJBITUMU aMIUIUTYJaMU TeMIepaTypbl. MOPCKON KIMMaT pacipoCTpaHsIeTCs
U Ha MpuUJIeraroume K Mopro 00J1acTu MaTEPUKOB, HaJl KOTOPHIMH BEJIMKa TOBTOPSIEMOCTh
MOPCKUX BO3IYIIHBIX Macc. OOIacTH OKeaHoB, TNe MpeodaaatoT BO3AYITHBIE MACCHI C
Onmu3nexaliiero MaTepuka, o0Jalal0T CKOpee KOHTMHEHTAJIbHBIM, YeM MOPCKUM
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KJIIHMATOM.

Cpenusist rogoBasi TeMIlepaTypa BO3JyXa B KaXXJOM OTJEIbHOM MYHKTE B pa3HbIE
roapl paznuuHa. CpenHsis Temmeparypa TOTO WM HWHOIO Mecsiia OT roja K Tonay
U3MEHseTcss B emie Oojiee mupokux mpenenax. OTKIOHEHHE CpelHed MeCSYHON
TEMIEPATYpPbl OT KIMMATHYECKOW HOPMBI HA3bIBAIOT AHOMAJIMEH CpPEHEH MECSYHOU
TEMIEPATYPhl TAHHOTO MECSLA.

Bomnpocs! 111 CAMOKOHTPOJISA

Kakue n3meHeHHs TeMIEpaTyphl pa3indaroT B atMochepe?

OOBsACHUTE MpOlecC HArpeBaHMUs WIM OXJAXIEHHUs MAEATEJBHOrO cJos 3eMHOHM moBepxHocTH. Ilepeunciure
COCTABJIAIONINE TEINIOBOTO OaaHca 3¢ MHOM TTOBEPXHOCTH.

Kak Qwusnueckue mpoueccs, ONpeieNsone pazInyue B TEIUVIOBOM pPEKUME MOYB U BOJOEMOB, BIHSIOT Ha
TeMIepaTypy MOBEPXHOCTHU CYIIA U MOPs1?

YTo Takoe aMIUIUTYy/Aa CYyTOUYHOTO M TOJIOBOTO XOJa TeMIepaTyphl AeaTeslbpHON noBepxHocTu? Koraa un nmoyeMmy oHa
Gospie?

Kak BnusieT No4YBEeHHBII IOKPOB Ha TEMIEPATypPy MOBEPXHOCTH MOYBBI?

Kak MeHsiercs cyTo4Has aMIUTUTYAA C BBICOTON?

Yro Takoe 33.M0p03KI/I? Kakue MIPUYUHBI HPUBOAAT K UX BO3HHKHOBCHHIO?

TEMA Ne 5: BOJA B ATMOC®EPE 1 HA 3EMHOM MOBEPXHOCTHU
Jeknusa Ne 5

NCITAPEHUE U UCHAPAEMOCTbD. TEOI'PA®OUYECKOE
PACHPEJAEJEHUE UCITAPEHUSA U UCTTAPAEMOCTU. XAPAKTEPUCTUKHU
BJIA’KHOCTH BO3IYXA. CYTOUHBIA ¥ TOJOBOM XOJ BJAKHOCTHU
BO3AYXA. KOHAEHCAIIUA U CYBJIMMALIUSA B ATMOC®EPE. IBIMKA,
TYMAH, MI'JIA. OBJIAKA, UX MUKPOCTPYKTYPA U BOJAHOCTD.
MEXJIYHAPOJIHAS KJIACCUPUKAIIAA OBJAKOB. CYTOYHBIN U IT'OJIOBOM
X0/ OBJIAYHOCTH.

AnHoTanus. PaccmarpuBaroTcss 0COOCHHOCTH UCIIAPCHUs, KOHICHCAIIMU U CyOIMManuy B atMochepe U Ha 3eMHOU
MOBEPXHOCTH. AHAIM3UPYIOTCSA MPOIECCHl 00pa3oBaHUS TyMaHa, 0OJAYHOCTH, OCAJIKOB, CHEXHOTO IMOKPOBA, MX
OCHOBHBIC XapaKTEePUCTHKH U TIPOCTPAHCTBCHHO-BPEMCHHBIC U3MCHCHUSI.

KiroueBble ciioBa: ncnapeHue, HCHapseMOCTh, KOHICHCAINS, BIAKHOCTh BO3IyXa, TYMaH, 00JadHOCTh, OCaJIKH,
BJIaroo00poT, poca, MHEH, CHEKHBIH TOKPOB.

MeTtoanyeckue peKOMeHIAIUHU M0 U3YYeHUIO TeMbI: H3YUYNTh TEOPETHUECKYIO YaCTh M OTBETUTH HAa BOTIPOCHI IS
MIPOBEPKH YCBOCHHS TCMBI.

I/IcnapeHHe, KOHACHCAIIMA BOJAHOTO I1apa H OC&I[KOOGpaBOBaHI/Ie — MPOLCCChI
MCTCOPOJIOTHUYCCKHUEC, TPOTCKAOMIMC B CHCTECMC MOACTHWIIAKOIIAA IMMOBCPXHOCTH —
aTMOC(I)epa. Bnar006op0T COCTOUT U3 HCIIAPCHUA BOIAbI C 3€MHOU IMOBCPXHOCTHU, €CC
KOHJICHCAIIUH B aTMOC(i)epe, BBIIIAACHUA OCAaJAKOB H CTOKaA. CToK SABJISCTCS YHCTO
TUAPOJIOTHUICCKUM ITPOLICCCOM.
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BoasiHOI map HempephIBHO MOCTYMAaeT B aTMoOc(epy BCIEACTBHE HCIAPEHUs C
NOBEPXHOCTEW BOJOEMOB M TOYBBl ((PU3MUECKOE HCIAPEHUE) M TPaHCIUpALUU
(ucmapeHus: pacTUTeNbHOCThIO). du3nueckoe wHcnapeHue M TPAHCIUPALHIO BMECTE
Ha3bIBalOT CYMMApHbIM HcnmapeHueM. [lponecc ucmapeHust 3akiodyaeTcs B OTPBIBE
MOJIEKYJ BOABI, OOJafarolMX HAWOONBIIMMU CKOPOCTSIMH, OT  HCHApSOIIEH
MOBEPXHOCTH.

Kpome ucnapenust B armocepe HelpepblBHO IPOUCXOIUT 0OpaTHBIN Mpolece —
Hepexo]] MOJIEKYJ BOJSHOIO Mapa M3 BO3JyXa B BOJY WIHM Ha MOBEPXHOCTh MOYBHI,
pPacTUTENBHOTO, CHEKHOTO M JieAsHoro mokpoBa. Korma wexay wucnapsmolen
NOBEPXHOCTbIO M HAXOJAMIMMCS HaJ HEW M[apoM YCTAaHABIMBAETCS MOJABH)KHOE
paBHOBECHE, TaKOE COCTOSHHME Ha3blBalOT HAaChIIIEHHMEeM, BOJSHON map B 3TOM
COCTOSIHUM — HACbIyalowjum, a BO3JYyX, COJIEpXalllui HachIIIAOIIUN BOISHOM mMmap, —
Hacvlyennvim. llapnuanbHOe NaBJI€HHE BOISHOIO IIapa B COCTOSHHUU HACBILICHHUS
Ha3bIBAIOT IaBJIEHHEM HACHILIEHHOT0 BOJSIHOTO Napa.

CkopocTh ucnapenus: V BbIpakaeTcs B MIJTUMETpax CJIOSl BOJbI, HCTIApHUBILEHCS
3a eJMHULLY BpEMEHU (HaIlpuMep, 3a CyTKH) C JaHHOM noBepxHocTU. OHa, Mpex/e BCero,
IPOMOPLHOHANBHA PA3HOCTH MEXKIYy JaBJICHUEM HACBHIIIEHHOTO BOASHOrO Mapa Ipu
TEeMIepaType UCHapsArolied MOBEPXHOCTH U (DAKTUYECKUM JaBICHUEM BOJSHOIO Mapa B
Bo3ayxe: Es — e (3akon J[lanproHa). Kpome TOro, ckopoctb ucnapeHusi oOpaTHO
NPONOPIMOHATIbHA aTMOC(epHOMY JaBieHHio. HakoHel, ucmapeHHe 3aBHCUT OT
ckopocTu BeTpa V. Takum obpazom:

E —e

V=k

AQY

rie K — ko3 GUIUMEHT pOonopIoHATBHOCTH. J{J1sl onpeiesieHnst UCIIapeHust ¢ OOJIBIITIX
TIoIIaiel MpuoberarT K pacueTHBIM METO/IaM.

["oBOpst 0 KONMMYECTBE BOJIBI, UCTIAPSIONICIHCS B TOM WJIM HHOM MECTE, Pa3INdaroT
dakTHyeckoe ¥ BO3MOXKHOE WCIApeHHWe, WIM HCIapseMocTs. HMcmapsieMocTbio
HA3BIBAIOT MAaKCHUMAaJIbHO BO3MOJKHOE HCIIApEHUE, HE OTPaHMYCHHOE 3amacaMu BJIary.
Hcnapenne ¢ KPYMHBIX BOJOEMOB MPHOIIMKACTCS K HMCMApSEMOCTH. B MecTHOCTSIX ¢
MaJIbIM YBJIQ)XKHCHHEM IIOYBBI, HAlPUMEP, B MYCTBIHAX, TJIC€ SHEPTCTHUYCCKUE PECYpPChI
CPaBHHUTEIILHO BEJIMKHU (OOJBINONW TPHXOJ COJIHEYHOW pajJualvu), HO BOJa TOYTH
OTCYTCTBYET, Pa3HOCTh MEXKIY HCHAPSEMOCThI0 M HCIAPEHUEM MOXKET OBITh OYEHBb

OOJIBIIION.

Xapaxkmepucmuku enaxcrnocmu 6030yxa. Cymounnlit u 200060 X00
61AXHCHOCIU 8030YXA
Conepxxanue BOASHOTO TMapa B arMocepe OLEHHMBAIOT C  MOMOIIBIO
XapaKTEePUCTHUK  BJIAKHOCTH BO3AyXa (THTPOMETPUYECKMX  XapaKTEpPHUCTHK). B
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METEOPOJIOTUH UCIIOJIB3YIOTCS CJICITYFOTIIHE OCHOBHBIE TUTPOMETPUICCKUE
XapaKTePUCTUKH, a TAKXKE U IPyTHUE.

Ilapyuanvroe dasnenue 8005H020 napa € — NaBlICHHE, KOTOPOE UMEN OBl BOJISTHOM
nap, HaXOSAIIUICS B Ta30BOI CMeCH, €clii Obl OH OJIMH 3aHUMaJl 00bEeM, PaBHBIH 00bEMY
CMECH IIPU TOM KE TEMIEPATYpPE.

Heguyum nacviugenus d — pa3HOCTh MEXKIY JaBICHHEM HACBHIIICHHOTO BOJSHOTO

rapa v ero napiuuajibHbIM JaBICHUEM:
d=F—e.

Ommuocumenvhas éradxchocms f — OTHOIIICHHE MAPIMATBHOTO JaBJICHUS BOSHOTO
rapa K JIaBJIE€HUIO HACHIIIEHHOTO Mapa HaJ MJIOCKOW MOBEPXHOCTHIO TUCTULIMPOBAHHOU
BO/JIbI IPU JAHHOW TeMIIepaType:

OTHOCUTETBHYIO BIAKHOCTh OOBIYHO MPUHATO BBIPAXaTh B MPOLIEHTAX.

Touxa pocvr — Temmeparypa, IpU KOTOPOW BOJSIHOM Map, COJEpKalIUiCA B
BO3AyX€, IpPU JaHHOM aTMOC(HEpHOM JaBJICHMHM CTAaHOBUTCS HAachILEeHHbIM. Ilpu
HACBIILIEHUU TOYKA POCHI paBHA (PAKTUUECKOW TeMIlepaType.

B mpuzemHoM cioe arMocdepsl HabII0AaeTCsl XOPOUIO BBIPAKEHHBIN CYTOYHBIN
XOJ] MapUUaIbHOTO JIABJIEHUS BOASHOIO Iapa.

Hanx mopsimu 1 uX moOepexxbsiMU MapIuagbHOE JaBJICHUE BOJSHOTO Iapa UMeeT
IIPOCTOM CYTOYHBIN XOJ C OJJTHUM MHUHUMYMOM IE€PE BOCXOIOM COJIHIIA U MAKCUMyMOM
B 14—15 4. MuHumMyM OOYyCIIOBIEH YMEHBIIEHHEM CKOPOCTH HCIApPEHHUs B 3TO BpeMs
cyToK. TakoB e CYTOYHBI XOJ MNapLUaJbHOIO [AaBJIEHUS BOJSHOIO Iapa MU Hax
MaTepUKaMu 3UMOM.

B Temnoe Bpems roga B TiyOMHE MaTEpPUKOB CYTOUHBIM XOJ MapUUalIbHOIO
JIABJICHUs BOJSHOTO Mapa MMEET BUJ JBOMHON BOJIHBI ¢ MUHMMYyMaMU II€pea BOCXOJI0M
comHia u B 15-16 1 u makcumymamu B 8—10 u 20-22 4. Ilocie Bocxoja coJHIA
TeMIeparypa JEsTEIbHOM IOBEPXHOCTH IOBBIIIAETCS, YBEIUYMBAETCS CKOPOCTH
UCIIAapeHUs U MapuuaIbHOE JaBJICHUE Mapa B HIDKHEM clioe aTMoc(epbl ObICTPO pacTeT
1o 8—10 4, moka ucnapenue npeodIagaeT HajJ MEPEHOCOM Iapa CHU3Y B O0Jiee BHICOKUE
cinou. Ilocne vero mapuuanbHOE JaBJIEHUE Mapa B MPU3EMHOM CJIOE YMEHBIIAETCS U
JOCTUTaeT BTOPOro MHUHMMyMa B 15-16 4, T.e. B mepuoj MakCUMaJIbHOI'O Pa3BUTHUS
TypOyJIE€HTHOCTH.

B romoBoM Xxoze mNapuuasbHOrO JaBJEHHS BOJSHOIO I1apa B CEBEPHOM
NOJIyIIapUU MUHUMYM HacTyHaeT B SHBApe, @ MAKCUMYM — B HIOJIE.

CyTOuHBI XOJT OTHOCHUTEIbHOH BIaXHOCTH f 3aBHCHT OT CyTOYHOrO Xoja
NapUUalbHOTO JAABJIEHUS IIapa € W JaBiieHus HachluleHHoro napa E. C nosslieHueM
TEMIIEPATYPbl MCHAPSIOIIEH ITOBEPXHOCTH YBEIMYMBACTCS CKOPOCTb HCIIAPEHUS H,

cienoBaTeNbHO, yBenuuuBaercs €. Ho E pacteT 3HaunTensHo ObICTpEe, YEM €, I03TOMY C
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MOBBIIICHUEM TEMIIEPATYPbl MOBEPXHOCTH, a C HEK H TEeMIepaTypbl BO3AyXa
OTHOCHUTEINIbHASl BIAXXHOCTh YMEHBIIAETCS, M CYTOYHBIM XOJ €€ BOJM3U 3eMHOMI
MMOBEPXHOCTH OKa3bIBA€TCS OOpAaTHBIM CYTOUYHOMY XOJIy TEMIIepaTyphl MOBEPXHOCTH U
BO3AyXa. MakCMMyM OTHOCUTEJIBHOM BJIaXXHOCTH HAcCTyIaeT rnepen Bocxoaom CoiHIa, a
MUHUMYM — B 15-16 4. AMIUIUTYy/a CYTOYHBIX KOJIEOAHUN OTHOCHUTEIBHOM BIAKHOCTH
Ha MaTepUKaX 3HAYUTEIHHO OOJIbINIE, YEM HaJl BOAHBIMHU MOBEPXHOCTAMH.

B romoBoM xo7€ OTHOCHUTEIBHOM BIAKHOCTH MAKCHUMYM €€ CPEIHUX MECSUYHBIX
3HAYCHUM OTMEYAETCS B CaMblil XOJIOJHBIM MeECSI, a MUHUMYM — B CaMblil TeIUIbli. B
MECTHOCTSIX C MYCCOHHBIM KJIMMAaTOM, IJI€ BETPHI AYIOT JETOM C MOpPs, & 3UMOM C CYIIH,
rOJIOBOM XOJ OTHOCHUTEJIIbHOW BJIQKHOCTH OOpaTeH KOHTMHEHTAIBHOMY XOAy, T.€.
MaKCUMyM HaOJFOJaeTCs JIETOM, @ MUHUMYM 3HUMOM.

Konoencayus u cyonumayusa 6 ammocgepe

Konaencauuss — mepexoj BOAbl U3 ra3000pa3HOTo COCTOSHHS B skujkoe. [Ipu
KOHJCHCAIIMM B aTMocdepe oOpa3yroTcs MeNbuallliie Karuid JAHaMeTpoOM MOpsiiKa
HECKOJIbKUX MHUKPOMETPOB. bosee kpymnHbie KA 00pa3yroTCcss MyTeM CIUSHUS METKUX
Karellb WIK B Pe3yJbTaTe TasHUA JICASHBIX KpUCTALIOB. C MOHUKEHUEM TeMIepaTyphl
0 TOYKH POCHI BOJSIHOW IMap JOCTUTAET COCTOSHUSI HACBHIIICHUS, a MPHU JalbHEHUIIeM
MOHIKEHUU TEMIIepaTypbl HM30BITOK BOJASHOTO Tapa CBEPX TOTO, YTO HYKHO st
HACBIIICHUS, IEPEXOIUT B KHUIKOE COCTOSIHUE.

B armocdepe mnpoucxoauT HE TOMBKO KOHJEHCAIMS, HO W CYOJUMALMS —
oOpa3oBaHuEe KpPHUCTAJUIOB, HEMOCPEACTBEHHBIM TMEpPeXo]] BOJSHOTO Iapa B TBEPAOE
cocrosinue. CyOnumariis MpoUCXOIUT MPU OTPHUIIATETBHBIX TeMIiepaTypax. B o0makax u
ocajikax OOHapPYKUBAIOTCS TIPOCTHIC U OYEHB CJIOXKHBIE (DOPMBI JIECIASTHBIX KPUCTALIOB, a
TaKoke 3aMmep3iine karii. Kpucranisl BOZHUKAIOT U Ha TIOBEPXHOCTU (MHEH, U3MOPO3b U
Ip.).

OO6pa3oBaHue Karejab Mpu KOHJIEHCAIIMU B aTMOocdepe Bceraa MPOUCXOIUT Ha Tak
Ha3bIBAEMBIX SIAPAX KOHAEHCAIMU. ASPO30JIbHBIC TMPUMECH B 3HAYUTEIHHOM YacTu
MOTYT CIYXHUTh U SJIpaMU KOHJEHCAlluW. BaXHEWIIMMH sapaMu SIBISIOTCS YaCTHUKHU
PaCTBOPUMBIX TUTPOCKOMUYECKUX COJICH, OCOOCHHO MOPCKOHM coyM, KOTOpas Bceraa
oOHapyxkuBaercss B Bojie ocaakoB. CojeBble W BOOOINE TUTPOCKOMUYECKUE sIpa
nonaaaroT B arMocepy U NMpu pacnbUIeHUH MouBbl. KOHIEHCAIMs TPOUCXOANUT TaKKe Ha
TUTPOCKOMIMYECKUX TBEPABIX YacTHUIAX U KarelbKax, SBISIONIUXCS MPOJYKTaMU
CrOpaHusl WIM OPTaHWYECKOTO pacrana. Pa3BuTHe JENSIHBIX KpPHUCTALIOB B atMochepe
MPOUCXOAUT Ha JIEASHBIX 3apOAbIIIAX, 00pa3yIOLIUXCs Ha MHOPOJIHBIX YaCTHUIIaX.

Jvimka, myman, mana.
B Bo3myxe copaepxkarcs pa3iauyHble NPUMECH U MelbYailllie MPOaYKThI
KOHJICHCAIlIUM, PACCEMBAIOIINE MPOXOMSAIIUA CBET M YXYJIIAKIINEe BUIUMOCTh. Ecim
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MOMYTHEHUE BO3JyXa HEBEIUKO (JaTbHOCTH BUAMMOCTH 1—10 kM), OHO Ha3bIBaeTCs
JbIMKOIA.

TymaHOM Ha3bIBAIOT CKOIUICHHUE MPOJYKTOB KOHJEHCAIHMH (KaIeib, KpUCTAIIOB
WM T€X W JIPYTHUX) Y 3eMHOU MOBEPXHOCTH U CBSI3aHHOE C HUM CHJIBHOE TTOMYTHEHHUE
BO3/lyXa, NP KOTOPOM JIaIbHOCTh BUJIUMOCTU CTaHOBUTCS MeHee 1 km. Ilpu cunbHOM
TyMaH€ JallbHOCTh BHUJIUMOCTH MOXET YMEHBIIUTHCS [0 HECKOJIbKUX MeETpoB. B
OONBIIUX TOPOJaX M B HWHAYCTPUAIBHBIX paiioHax HaOIIOJaeTCs OMacHOE SBJICHHE,
HaspiBaeMoe cMorom (oT auri. Smoke — aeiM, fog — Tyman). CMoOr — CHIbHBINA TyMaH,
CMEIIAHHBIH C Ta3000pa3HbIMM U TBEPJABIMU MPUMECAMH  aHTPOIOTC€HHOTO
npoucxoxaeHuss. OCHOBHAs MPUYKMHA 3arpsI3HEHUS BO3/AyXa MPHU ABIMOTYMAHHBIX CMOTax
— C)KUTaHUE YT U Ma3yTa, a Mpu (POTOXUMHUYECKHX — BBIOPOCHI aBTOTpaHcropTa. CMOTH
BBI3BIBAIOT YAYIIBLE M pa3ApakeHUE TJia3, MOBPEKIACHUE PACTUTEIbHOCTH, YXYAIICHUE
BUIUMOCTH H T.J.

Ecnu cunbHOE MOMyTHEHHE BBI3BAHO HE MPOAYKTaMHU KOHJEHCAIIMH, a TBEPJbIMU
JacTUI[AMH, TO OHO Ha3bIBaeTCs MIJIOH. OCOOEHHO YacTO MIJIa BOSHUKAET B PE3yJIbTaTe
MBUTBHBIX OYph B MyCTBIHHBIX M CTEIHBIX paiOHAaX, a TaKKe M3-3a 3aJbIMIICHHS BO3/yXa
MIPH JIECHBIX TOKapax U HaJ MPOMBIIIUICHHBIMH IIEHTPAMH.

B 3aBucuMocTH oT mpuunH 00pa30BaHMs TyMaHBbI JCNAT Ha JBA OCHOBHBIX Kjlacca:
TYMaHbI 0X1a)cOeHus N TyMaHbl uchapernus. llepBeie abCOTIOTHO TTpeobIagaroT.

OxnaxaeHue BO3JyXa y 3€MHOM IMOBEPXHOCTH MPOUCXOAUT MPH Pa3TUIHBIX
ycioBusX. Bo-mepBeIX, BO3AYX MOXKET MepeMeniaThcs ¢ 0ojiee TerIoN MOJICTUIIAOIICH
MOBEPXHOCTH Ha 00Jiee XOJOAHYIO U BCIECICTBUE ATOTO OXJIAXKIAThes. TymMaHbl, KOTOpbIE
MIPY TOM BO3HHUKAIOT, HA3bIBAIOTCS J1BEKTUBHBIMM.

Bo-BTOpBIX, BO3AYyX MOXKET OXJXKIAThCAd TMPH PAJAUAIMOHHOM OXJIAXKICHUU
MOICTHJIAIOIICH MOBEPXHOCTU. Takue TyMaHbl Ha3bIBAIOTCS PAAMALIMOHHBIMH.

B-Tperbux, oxmaxiaeHue MOXET MPOUCXOAUTH MOJ BIUSHHUEM 000UX (haKTOPOB.
TymaHbl, BO3HUKAIOIIUE B 3TOM CJIy4ae, Ha3bIBAIOTCS aIBEKTHBHO-PATHAIIMOHHBIMH.

TymaHbl HCHApeHMsl BO3HUKAIOT Yallle BCErO OCEHBIO U 3UMOM B XOJIOJHOM
BO3JIyXe HaJ 00Jiee TeTIOH OTKPHITON BOJIOM.

B cyrounom xonme TymaHbl Ha paBHHHE HMEIOT MAaKCUMyM WHTEHCHUBHOCTH W

MTOBTOPSIEMOCTH YTPOM.

Ooénaka, ux muxkpocmpykmypa u 600Hocmo. Mesxcoynapoonas knaccugukayus
oonaxo6. Cymounwlii u 2000801 X00 001a4HOCIU

B pesynprare KoHAeHcauuu B aTtMoc(epe BO3HUKAIOT CKOIUICHUS MPOJYKTOB
KOHJICHCAllUM — Kalelb W KPHUCTAJUIOB, BHJIHMMBIX HEBOOPYKEHHBIM rja3oM. MUXx
Ha3bplBalOT o0JakamMu. OOayHble 1€MEHThl (KAl U KPUCTaJIbl) HACTOJIBKO Mallbl,
YTO UX BEC YypaBHOBELIMBaeTcs CWIOM TpeHus. OOsaka MEpEeHOCITCS BO3AYIIHBIMU

TedeHUsIMU. Eciii OTHOCHTENbHAS BIAXKHOCTh B BO3JIyX€, COJIepKaIIeM o0Jiaka, yObIBaeT,
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TO 00JIaKa UCTIAPSIOTCA.

[To dha3zoBOoMy COCTOSTHHIO OOJaYHBIX JIEMEHTOB OOJIaka JENATCS Ha TPU TPYIIIIHL.

Boosinuvie (xuakokamnenbHbie) 00Jaka, COCTOSINNE TOJBKO M3 Kameiab Boabl. [Ipu
oTpuiatenbHbIX Temreparypax (-10°C u HuKe) Karumk HaXOoIATCs B MEPeOoXIaKIeHHOM
COCTOSIHUH, YTO JJIs1 aTMOC(eEphI BIIOJIHE OOBIYHO.

Cmewannble 0051aKa, COCTOSIIIIME U3 CMECHU MEPEOXJIAKICHHBIX Kareyb U JeSHbIX
kpuctauioB. OHM MOTYT CYIIECTBOBaTh, KaK MpaBUiIo, MIPU TeMmIiepaTypax oT -10 g0 -
40°C.

Jleoanvle (Kpuctalinyeckue) oOJlaka, COCTOSIIIME TOJBKO W3  JICJASHBIX
kpuctauioB. OHU ipeobagaroT, Kak MpaBuiio, mpu temieparypax Hrwke -30°C.

B Temnoe BpeMs rosia BoasHBIE 00J1aka 00pa3yrOTCs TJIABHBIM 00pa3oM B HMKHHUX
cJ0sIX Tporocdepsl, CMEIIaHHbIE — B CPEAHUX, JICJITHBIC — B BEpXHUX. B X0101HOE Bpems
roja mMpU HU3KUX TEMIIepaTypax CMEIIaHHbIE U JeAsSHbIE 00Jlaka MOTYT BO3HUKATh U
BOJIM3M 3€MHOM MOBEPXHOCTH. B HCKIIOYHMTENBHO PEAKUX CIIydasX YHUCTO KallelbHOE
CTpoeHue 00J1aKka MOTYT COXpaHATh 710 TeMiepaTypsl nmopsnaka -30...  -35°C.

Pasmepbl 00nadHBIX Kamelnb W JICASHBIX KPUCTAIOB M3MEHSIOTCS B IIMPOKUX
mpeaesiax — OT JIOJEH O COTeH MHKPOMETPOB, a PaJAMyC Kamlenb 0K M CHEKHHOK
MOKET JIOCTUTATh U HECKOJIbKUX MHJIJTUMETPOB.

Uucno xamenb B eauHuile obObema oOmayHOro Bo3ayxa (1 cM’) B CpeaHeEM
COCTaBJsIET OT COTEH B HIDKHEW Tporocdepe A0 MECSITKOB B BBICOKHX CJIOSAX
tponioceprl. ConepikaHUe KPUCTAUIOB B OOJaKax €Ile MEHBIIE — IMOopsaKa 0,1/cM’,
OJIHAKO B IUIOTHBIX OO0JaKax OHO MOJKET OBITh Ha MOPSAIAOK OObINe, T.C. l/em®. B
HEIJIOTHBIX O0JIaKax BEPXHEro spyca KOHIICHTPAIMS KPHUCTAIJIOB MOXET COCTaBIISITh
necaTku Ha 1 M

Maccy kamenb BOABI M KPUCTA/UIOB JIbJIa B EIWHUYHOM 0OBEeMe 00JagyHOTO
BO3JIyXa Ha3bIBAIOT BOJAHOCTHIO 00J1aKk0oB. Macca BOJBI B JKHJIKOM BHJIE B OOiaKax
HeBesuKa. B BOLsHBIX o6akax B 1 M° 061adHoro BOo3ayxa coaepxurcs ot 0,1 mo 0,3 r
BOJIbl. TOJIBKO B Ky4eBBIX 00JaKkax BOAHOCTH Oouibliie U MeHseTcs oT 0,7 r/M° B HIDKHEl
gyactd g0 1,8 M — B BEPXHEH, JOCTUras B OTACJIBHBIX CIydasx 3 /M. B
KPUCTATUYECKUX 00JIaKaX BOJHOCTh 3HAYUTEIILHO MEHBIIIE — COThIE JIOJIM TpamMMa Ha |
M,

®dopmbl 0071aKOB B Tpormocdepe oueHb pa3Ho0Opa3Hbl. B coBpeMeHHOM BapuaHTe
MEXTYHAPOIHOU Kiaccupukanuu objaka JEsTCsS Ha JeCATh OCHOBHBIX (hopM (pO/IOB)

10 BHEIITHEMY BHUJY.

Jlatunckoe
Homep Pycckoe HazBaHue Coxpamenue
Ha3BaHHeE
I _ Ci
[lepuctole Cirrus
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I [Tepucro-Ky4eBbie Cirrocumulus Cc

Il [Tepucro-cioncroie Cirrostratus Cs
v BbIcOKOKy4EBbIC Altocumulus Ac
VvV BricokocmoncTeie Altostratus As
VI CJI0MCTO- 10K ICBBIC Nimbostratus Ns
VI CnoucTo-KyueBbie Stratocumulus Sc
VIl Crnoucteie Stratus St
IX KyueBbie Cumulus Cu
X KyueBo-m05x/1eBbIc Cumulonimbus Ch

B OCHOBHBIX pojax pa3iaMyarOT 3HAYUTEIHHOE YHCIO BUIOB, PA3HOBUIHOCTEH U
JOTIOTHUTENBHBIX  OCOOCHHOCTEH; TakKe OTIWYAIOTCS IMPOMEXYTOUYHBIE (DOPMBL.
CymiecTByloT HacTaBlieHMs UM arjackl  ¢otorpaduii  00JaKOB, TOMOTAIOIINE
KJaccupuuupoBaTh HaOIIOgaeMble o0IaKa.

O6naka Bcex pOJOB BCTPEYAIOTCS HA BBICOTAX MEXIY YPOBHEM MOpS U
Tporonay3oii. B 3ToM nuanazoHe BBICOT YCIOBHO Pa3MUalOTCA TPH sipyca 00JIaYHOCTH.
B 3aBHCHMOCTH OT TeMIlepaTypHBIX YCIIOBHUH U OT BBICOTHI TPOTOIAY3bl TPAHUIIBI IPYCOB
B Pa3HBIX IIMPOTAX HECKOJBKO OTIHUYAIOTCS. Tak, OCHOBaHHE OOJIAKOB BEPXHETO spyca
HAXOJUTCS B YMEPEHHBIX IMMUPOTAX BhIIIEC 6 KM; CPEJHETO SIPyca — COOTBETCTBEHHO OT 2
710 6, HUKHETO Spyca Ha BCEX IIUPOTAX — OT 3€MHOU MOBEPXHOCTHU OT 2 KM.

O6naka TEpUCThIC, MEPUCTO-KYUEBbIE M TEPUCTO-CIOUCTHIC BCTPEUAIOTCS B
BEPXHEM SIPyCE; BBHICOKOKYYEBHIE U BBICOKOCIOUCTHIE — B CPEIHEM; CIOHCTO-Ky4YeBBIE,
CIIOUCTBIE M CIIOMCTO-JIOKIEBbIE — B HIDKHEM. BbICcOKOciIoucThie oO0Naka dYacTo
NPOHUKAIOT B BEPXHHUM SIPYC; CIOUCTO-IIOKJIEBBIE OOBIYHO TIPOHUKAIOT U B
BhITIIENEKAIINE SIpYyChl. OCHOBAHUS KyUeBBIX U KY4EBO-J0KIEBBIX 00JIaKOB TTOUTH BCET/IA
HAXOJATCS B HIDKHEM SIpyCe, HO UX BEPIIMHBI YaCTO MPOHUKAIOT B CPSIHUM, & Y Ky4eBO-
JOKJIEBBIX OOJIAKOB M B BEPXHUU SpyC, TMOITOMY 3TH OOJIaka HA3BIBAIOT OOJIAKaMU
BEPTUKAIHHOTO PA3BUTHSI, & TAKIKE KOHBEKTHUBHBIMHU.

CreneHb TOKPBHITHS HEOECHOTO CBOJIa OOJIaKaMHU HA3bIBAIOT KOJIHMYECTBOM
00J1aKOB, WK 00JJaYHOCTHI0. OO0JaYHOCTh BBIPAXKAETCSA B JCCATHIX TOJISIX MOKPBITHS
HeOa (0 — 10 Gamnos). [IpuHSATO OlEHWBATH OTAEIHLHO OOIEe KOJIMYECTBO OOIAKOB
(o01Iyr0 006JTAYHOCTB) M KOJIMYECTBO HIDKHUX O0JIAKOB (HMIKHIOK 00JIAYHOCTb).

O6nayHocTh MMeeT OoJbIIOE KIMMaTooOpasyroliee 3HaueHue. OHa BIUsET Ha
000poT Teruia Ha 3emiie: OTpakaeT MPSIMYIO COJHEYHYIO PaJUallvIo U, CJIE0BATENbHO,
YMEHBIIIAET €€ MPHUTOK K 3€MHOHW IMOBEPXHOCTH; OHA TAKKE YBEIUYHMBACT PACCESTHUE
paauanuu, ymeHbaeT 3 ()EeKTUBHOE U3TyUYE€HUE, MEHSIET YCIOBUS OCBEILIEHHOCTH.

CyTOYHBII X0/ KOJIMYECTBA Pa3HbIX 00JaKOB HEOJMHAKOB. CIOUCTBIE U CIOUCTO-
Ky4eBble 00Jlaka yalie Bcero o0pa3yroTcs B yTPEeHHHE Yachl, KOT/Ia UMEETCS HauOoJiblee
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paJiMalliOHHOE BBIXOJIAXXKUBaHWE. MaKCHUMyM KOJIHYECTBAa OOJIAKOB BEPTUKAIBLHOTO
pa3BUTUSL HAJl KOHTMHEHTAMHU OOHApYKMBAETCAd B IMOCJENONYACHHBIE 4Yachl, KOTIJa
KOHBEKIIMS TOCTUTaeT HauOoJbliero pa3Butus. [103ToMy Haj KOHTHHEHTAaMHU B TEIUIOE
BpeMsi Trofla HaONroAaeTcs JBa MaKCUMyMa KOJIMYECTBa OOJaKoB — claOblii yTpoM U
3HAUUTENbHBIA B MOCIENONY/ICHHbIE Yackl. B XonogHoe BpeMs rojaa, KOrja KOHBEKIIHS
cnaba Uik OTCYTCTBYET, MPE00IaiaeT YTPEHHUN MaKCUMYM.

Han oxeaHamu KOHBEKIMSI JIETOM pa3BUBAETCS NPEUMYIIECTBEHHO B HOYHBIE
Yachl, MO3TOMY CYTOYHBINA XOJ KOJIMYECTBA 00JIAKOB 3/I€Ch MTPOTUBOIOIOKEH CYTOUYHOMY
XO0Jly HaJl KOHTUHEHTaMH. B Tponuueckux mupoTax, rjje OCHOBHBIM 00JaKO00Opa3yroum
IPOLIECCOM SIBJISIETCS KOHBEKIIUS, BECh IoJl Mpeo0saaeT MoCienoiayJeHHbIH MaKCUMyM
KoinuecTBa 00nakoB. [lon BIMSHUEM MECTHBIX YCIOBUM CYTOYHBIH XOJ KOJIWYECTBA
00J1aKOB MOKET 3HAYUTEIHHO OTKIOHATHCS OT OMKUCAHHOTO.

['omoBoit xo4 KoIMuYecTBa OOJIAKOB B Pa3HBIX KIMMATHYECKUX 00JIacTIX
cymectBeHHO oTiandaerca. Han Boctounoit EBpomnoii MakcumMyM KojimdecTBa OOJIAKOB
Ha0III0/1aeTCsl MO3THEN OCEHbBIO0, KOT/1a HauboJiee pa3BUTA IIUKIOHUYECKAs JIEATEeIbHOCTD,
a mMuHuMyM — JseroM. Hang Bocrtounoit CuOuppio 3uMOil B CBSI3U C HAIUYUEM
0apuyecKoro MakCUMyMma KOJMYECTBO OOJIAKOB HauMEHblIee, a JIETOM, Korja
aTMoc(epHoe JaBleHHE MOHWXKEHO, HauOonpliee. Haxg okeaHOM B BBICOKMX MIMPOTax
HauOOJbIIee KOJMYECTBO OOJAKOB HAOMIOJaeTCs JIETOM, a HauMEHbIIee 3UMOM.
OOBsICHSIETCS ATO T€M, YTO OTHOCHUTEJIBHO TEIUIbIA BO3AYX JIETOM, JBUTASICh HaJ OoJiee
XOJIOJIHOM MOBEPXHOCTHIO OKEaHa, OXJIAXK/IAaeTCs, YTO IPUBOJUT K 00pa30BaHUIO TYMaHOB
U CJIIOMCTBIX 00JaK0B. B 0051aCTAX MyCCOHHOTO KIMMaTa MAKCUMYM KOJIMYECTBA 00JIaKOB
Ha0II0/1aeTCs JIETOM, MUHUMYM — 3UMOM.

Oopazosanue ocaokos. Buowt ocaokos, evinaoaouwux uz oonakos. Cymouniii u
20006011 X00 ocaokos. Hazemmuvie cuopomemeopuol.

ATMocepHBIMH 0CAJKAMHM HAa3bIBAIOT KaIUTM BOJbI W KPHUCTAUIB JIbIIA,
BBITIQJIAOMKEe M3 aTMoc(epbl Ha 3eMHYI MOBEepXHOCTh. OCaJKd BBINAIAIOT B TOM
ciydae, €Cciu XOTs Obl 4YacTh DJIEGMEHTOB (Kalejdb WJIM KPHCTAUIOB), COCTaBIISIOIIMX
00J1aK0, YKPYIHSIFOTCS M CTAHOBSATCS HACTOJBKO TSDKEIBIMH, YTO COINPOTHBIICHUE U
BOCXOJISIIIME JBUKEHHUS BO3JyXa OOJIbIIIE HE MOTYT YACPKMBAaTh WX BO B3BEIICHHOM
COCTOSIHHH.

YKpynHEHHE Kameilb J0 HYXHBIX pPa3MEpPOB HE MOXKET TMPOUCXOIAUTH IyTeM
KOHJICHCAIIMK. boislee KpymHbIC Karuik oOpa3yloTcs B pe3ysibTaTe B3aUMHOTO CITHMSHHS
(Koarymsiuu) Kameib, YTO MOXET BBI3BIBATH MOPOCH U CIIA0BIA JOXKIh. OaHAKO IS
BBITIAJICHUST OOMJIBHBIX OCAJKOB HEOOXOJMMO, 4YTOOBI B 00JakaxX HaXOIWJIHCHh
MIEPEOXJIAXKACHHBIC KAaIlId W KPUCTAJUIBI JIbJia. B 3TOM ciiydae M3-3a pa3HbIX YCIOBUU
HACBIIICHUS OTHOCHUTEJIPHO Kameilb M KPHUCTAUIOB MOCJHEAHHE OyayT OBICTPO pacTu
nyTeM CyOIuMaIiuu, a Karid — UCTAPSAThCSA. YKPYITHUBIIUECS KPUCTAILIBI BBHITIAJAIOT U3

BEepxHEH, Oonee XomomHOW dYacTh oOJaKa, MPOAOIDKAS YKPYMHATBCS Kak IyTeM
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cyOnmMaIum, Tak ¥ MPUMOPAXKUBas K ce0e CTATKUBAIOIINECS C HUMU KaIlIH.

KonuuecTtBO o0cCagkoB HU3MEPSIOT BBICOTOM CJOSI BOJABI B  MHILIMMETPAX,
00pa3oBaBIIErocsl B pe3yibTaTe BHINAJACHUS OCATKOB Ha TOPU3OHTAIBHYIO ITOBEPXHOCTH
MIPU OTCYTCTBUU UCIIAPEHUS, MPOCAUYUBAHUS U CTOKA, a TAKKE MPU YCIOBUHU, UTO OCAJIKH,
BBHITIABIIIME B TBEPAOM BHUJE, MOJHOCTHIO pactasuiv. Cioil ocankoB 1 MM, BhIIABIIUX Ha
wIonaae 1 MZ, COOTBETCTBYET Macce BOJAbI 1 Kr. BaxKHON XapaKTEpUCTUKOW SABISAETCS
WHTEHCUBHOCTH KHJKUX OCaaKoB (B MM/MHH). Kpome Toro, ocaaku Kak »XKHUAKHE, TaK U
TBEp/IbIe BU3YaTbHO JCIISIT Ha clla0ble, YMEPEHHBIC U CHUJIbHBIE.

B 3aBucumoctr oT GU3HMUECKUX YCIOBUN 00pa30BaHUs OCAAKU MOAPA3IACISIOT Ha
TPH BUJA.

N3 0061akoB ymopsI0YeHHOTO BOCXOJSINETO IBIKCHHS (CIIOHMCTO-IOXKICBBIX U
BBICOKOCJIOUCTHIX), CBSI3aHHBIX ¢ (DpOHTAMHU, BBIIAAAIOT 0010%CHbIE OCAOKU. DTO OCATKU
cpenHeil umHTEeHCMBHOCTH. OHHM BBINAAAIOT HAa OONBIIMX IUIOMIAASX (COTHH ThICSY
KBaJPaTHBIX  KWJIOMETPOB), PACIPOCTPAHSAIOTCS CPaBHUTEIBHO PAaBHOMEPHO U
MPOAOJIKAIOTCA IOCTATOYHO JUTUTEIbHOE BpeMs (MOpsiJiKa JECATKOB YacoB).

N3 KOHBEKTHBHBIX KYy4Y€BO-JOKJIEBBIX OOJAKOB BBITIAJAal0T HWHTCHCHUBHBIC, HO
MaJIOMPOJOJDKUTENbHBIE  JuUBHegble  ocaoku. VIX ~ cpaBHUTENbHO  HEOOJbIIAs
MIPOJIOJKUTENIBHOCTh (OT HECKOJIBKMX MHUHYT JO YacoB) OOBSCHSETCA TEM, YTO OHH
CBSI3aHBI C OTACIIBHBIMH OOJaKaMH HIIM Y3KHUMH 30HaMH 00akoB. CpeIHss IUIOMIAb,
OJTHOBPEMEHHO 3axBaThIBa€Mas OJJHUM M TE€M K€ JMBHEBBIM J0XAeM, okoyio 20 KM,
NHTEHCUBHOCTh JMBHEBBIX OCAJIKOB CHJIBHO KojieOjeTcss (OT 3HAYCHWM MEHbIHMX |
MM/MHUH J10 JCCSTKOB MM/MHUH), MpUYEM, KaK MPaBUIIO, YeM OOJIbllle WHTEHCUBHOCTh
JIMBHS, TEM MEHBIIIE €TO MPOJOJIKUTEILHOCTb.

KpoMe 005I0)KHBIX W JMBHEBBIX OCAJKOB PA3IMYaAIOT MOpocsiujue 0CaoKu. ITO
BHYTPUMACCOBBIE OCAJKU B BUJIE MEJIKHUX Kareib, BBIMAAA0NIME U3 CIOUCTHIX U CIOUCTO-
KY4YEeBBIX 00JIAKOB, TUITUYHBIX JJIs1 TETUIBIX WM MECTHBIX YCTOMUYMBBIX BO3AYIIHBIX MAcCC.
3uMOM MPU HU3KUX TeMIepaTypax BMECTO MOPOCH BBINIAJIAIOT MEJIKME CHE)KUHKHU U TakK
Ha3bIBAEMbIC CHE)KHbBIC 3€pHA.

[To dhopme pa3nuyaroT CiaeayOIIe BUIABI OCATKOB.

Hoox#cop — XKuakue OCajku, COCTOsIIME U3 Kamenb auamerpoMm 0,5-6 mm. B
JUBHEBBIX JOXKISX BEJIWYMHA KaIlellb OOJIbIIIE, YeM B OOJIO)KHBIX.

Mopoce — xunkue ocajku, cocrosimue u3 kameiab nuamerpom 0,5-0,05 mm ¢
OYE€Hb MAJIOW CKOPOCTBIO MAJECHUS.

Cnez — TBepHble OCAJKW, COCTOSIIME U3 CIOXKHBIX JIEASHBIX KPHUCTAIOB
(cHEe)kMHOK). CHEXXMHKHU IIPH MaJI€HUHU YaCTO CIUMAIOTCA B KPYIHBIE XJIOIbS.

N3 00nmakoB Takke BBITIATAIOT CHEMCHAA U J1e0AHAA KPYRd, CHEMCHble 3epHd,
neoanvte u2nvl. OCOOBI XapaKTep UMEET J1eOAHOU 00X4#cO0b — OCAIKU, COCTOSIIUE W3
MIPO3PAYHBIX JISJSHBIX MMAPUKOB (3aMep3IINX B BO3AYXE Kameiab J0XIA) a1uaMeTpoM 1-3
MM.

Jletom B AOCTATOYHO JKAPKYHO0 IOroay M3 KY4YCBO-AOXKIACBBIX 00J1aKOB nuHoraa
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BBINIA/IAE€T 2pad — OCAJKU B BUJE KYCOUYKOB JbJa IIAPOOOPA3HOM WIM HENpaBUIbHOU
dbopmbl (TpaauH) AMAMETPOM OT HECKOJIBKUX MUJUIMMETPOB U Ooiiee. Macca oTIenbHbBIX
rpagauH uHorna npesbimaet 300 r. ['pagunbl cocToAT U3 0€I0ro MaTOBOTO fApa U Jajee
U3 TOCJIE0BATEIbHBIX MPO3PAavyHbIX U MYTHBIX CJIO€B JbAa. I'paa BbIIagaeT U3 Ky4eBO-
JO’KJIEBBIX 00JIAKOB IIPU Ipo3ax U, KaK MPaBUiIO, BMECTE C JINBHEBBIM JJOKIEM.

CyTOuHBIM XOJl KOJMYECTBA OCAJKOB OIpPEAENAETCS XOJOM M XapakTepoM
oOnavyHocTu. Pa3nnyaroT /Ba TUIA CYTOYHOI'O XOJla OCAJIKOB — KOHTHHEHTAJbHBIA U
MOPCKOIi, Ui 0eperoBoi.

[Ipn KOHTMHEHTAJILHOM THUIIE HAOJIOAAIOTCS JBa MAaKCUMyMa M JBa MUHUMyMa
BbINIA/ICHUSI OCaJKOB. [JIaBHBIH MAaKCUMyM HNPHUXOAMUTCA Ha IOCIENOJIYJACHHbIE Yachl,
KOT'Jla HaJl KOHTHHEHTOM HamOoJiee pa3BUTa KOHBEKTUBHAsSI 00auyHOCTh. BTOpOii, Gonee
ca0blil MaKCUMyM HaOJI0JIAeTCsl PaHO YTPOM, KOTJ]a HAaUOOJIBIIETO Pa3BUTHS JOCTUTAIOT
oOnaka coucThIX (POPM, CBSI3AHHBIE C HOYHBIM OXJIAXKICHUEM JESATEIbHON MOBEPXHOCTH
U Bo3ayxa. [J1aBHBIHE MUHUMYM OCAJKOB HaOJIOJAaeTCs HOYBIO, a BTOPOM — mepen
MOJTYHEM.

B mopckom, uin 6eperoBom, TUIIE OTMEYAETCS OJMH MAaKCUMYM OCaJIKOB HOYBIO U
MUHUMYM JHEM. DTO OOBSACHSAETCA TEM, YTO HOUBIO B MOPCKOM BO3JyX€ YBEIUYHBAECTCS
BEPTUKAJIbHBIA TPaJMEHT TEMIIEpATyphbl, BCJIEACTBHE YEro CO3AAETCS HEyCTONYMBas
cTpatudukanus U HauuHaeTcs oOpa3zoBaHue oOiakoB. JIHEM, KOrja MOpPCKOH BO3AYX
MPUXOJUT HA HArpeTyl CYIly, €ro OTHOCUTEIbHAas BIAXKHOCTh YMEHBILAETCS, 4YTO
3aTpynHsaeT oOpazoBaHue o6imakoB. Hag Mopem B 3TO Bpemsi pa3BUBAIOTCS HUCXOASILINE
JBUKEHUS BO3/yXa, UTO TAKXKE MPEMSATCTBYET PA3BUTHIO O0JIAYHOCTH.

'omoBoil X0x OCanKoOB OTIMYAETCs OOJBIIMM pa3HOOOpa3WeM U 3aBUCUT OT
KIIUMATUYECKUX OCOOCHHOCTEH TOr0 WM WHOTO peruoHa. B yMepeHHBIX MHUpOTax OH
CBSI3aH C IUKJIOHUYECKOW NESITeNIbHOCThIO, OCOOCHHO pa3BuTor 3umMou. [lepememasch
HaJ OKeaHaMU, HUKIOHBI 00YCIOBIMBAIOT BbINAJ€HHE OOJIBIIOrO KOJIUYECTBA OCAAKOB, a
HaJl KOHTHMHEHTAaMU IMKJIOHMYECKUX OCaJKOB YK€ BBINAJAET MaJio. 3aTo Hal
KOHTUHEHTaMH JIETOM pa3BUThl KOHBEKTHUBHBIE O0NaKa, B pe3yJbTaTe Yero IMpu
JIOCTaTOYHOM COJIEP’)KaHUU BOJSIHOTO Tapa BbINAJAIOT OOWJIbHBIE JIMBHEBBIC JOMKIH.
3uMOl HaJl KOHTMHEHTAMM YCTAaHABIMBAETCA O0JAacTh MOBBIIIEHHOTO JaBJICHHS, YTO
NPEIATCTBYET 00pa30BaHUIO OOJIAKOB M BBINAJACHHUIO 0cagkoB. [loaToMy B yMepeHHBIX
IIMPOTAaX MOXXHO pa3jinyaTh MOPCKOW M KOHTHMHEHTAJbHBIM THUIBI TOJOBOrO XOAa
ocankoB. [Ipu MOpckOM THIle MakCUMyM OCaJKOB OTMEYaeTCs 3UMOM, a MUHUMYM —
JI€TOM, TpU KOHTHHEHTAJIbHOM THIIE, HAa0OOpPOT, MaKCUMyM OTMEYaeTcsl JIeTOM, a
MUHHUMYM — 3UMOU. VI3MEHUNBOCTh MECAYHBIX U FOJIOBBIX OCAJIKOB BEChbMa 3HAYUTEIbHA,
O0COOEHHO B YCJIOBUSIX KOHTUHEHTAJILHOTO KJIMMAaTa.

Kpome xoHzneHcannu BOASHOTO mapa B aTMocdepe BO3MOXKHA €ro KOHAeHcalus Ha
XOJIOZHBIX 3€MHOM MOBEPXHOCTH M Ha HA3eMHBIX npeamMerax. [IpoaykTel KOHIeHcauuu
TAKOI'o THIIAa HAa3bIBAIOT HA3eMHBIMHU THApOMeTeopaMu. B 3aBucumocTu oT ycioBui, B

KOTOPBIX NPOUCXOAUT KOHACHCAIHA, OHU PA3ACIAIOTCA Ha ) KUAKUC U TBEPAbIC BUIBI.
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K xuakum npoaykraM Ha3eMHOM KOHAEHCALMU OTHOCATCS poca W MHCUOKUIL
Hanem. K TBepABIM HA3eMHBIM THIPOMETEOPAM OTHOCATCS UHeU, meepobvlil Haiem,
u3mopo3v (pbixiible Oelible KPUCTAUIbI, HApaCTaIOLe Ha BETBSIX JEPEBbEB, IPOBOJAX U
JPYI'MX TOHKHX NpeAMETaX, HapacTarolue IIPU 3HAYUTEIBHBIX MOPO3ax U, KaK MPaBuilo,
B TYMaHe).

Oco0oe MecTo cpenr TBEPABIX HA3EMHBIX T'MIPOMETEOPOB 3aHUMAET 20/1071e0 —
o0Opa3oBaHue CJIOSI IUIOTHOTO JIbJja Ha 3E€MHOM IOBEpPXHOCTH M Ha MpeaMeTax B
pe3ynbTare HaMep3aHUs PaCTEKAIOIIMXCS Kallelb MEPEOXJIAKIECHHOIO JOXKIA, MOPOCH
Wi obunpHOro tymana. [lpu rososiene TONIIMHA KOPKM HaMEp3LIEro JibJa MOXKET
JIOCTUTaTh HECKOJIBKMX CAaHTUMETPOB U BBI3BIBATH MOJIOMKY CYyYb€B U OOpBIB MPOBOJIOB.
[Ton TsbKECTBIO JIbJIA, OCEBLIETO HAa MPOBOAAX, MOTYT JOMarbcs omopsl. [lokpeiTbie
rOJIOJIEAOM YJIHIBI U JOPOTU CTAHOBATCS OYEHb ONACHBIMM Ul ABMXeHUS. OT roionena
ClelyeT OTJINYaTh TrOJIOJIeAUIy, KoTopas oOpa3yeTcsi B pe3ysbTaTe 3aMep3aHus Ha
TOPU3OHTAIBHBIX ITOBEPXHOCTSAX YK€ BBINABIIECTO JOXKIAA WIA TaJlOW BOABI IpHU
JaJbHEUIIEM TOHWKEHNUN TEMIIEPATYPBI HUKE HYJIS.

Cuesxcnwlit nokpos u e2o xapakmepucmuku. Knumamuueckoe 3nauenue
CHEMNCHO20 NOKPoea.

CHer, BpIDaJalOMKA HA 3€MHYIO I[IOBEPXHOCTb IMpPU  OTPULATENIBHBIX
TeMIIepaTypax, CO3/1acT Ha HEel CHesKHbIH MOKPOB, OKa3bIBAIOIINI OOJIBIIIOE BIMSHUE HA
TEIJIOBOM pPEXUM M BJIArooObOpoT B MouBe U Bo3ayxe. [IpogomKuTeIbHOCTh 3ajeraHus
CHE)KHOT'O MOKPOBA U3MEHSETCSI OT HECKOJIBKUX JHEW W HEJIENb B HU3KUX IIUPOTaxX A0 8—
9 Mecs1eB B BBICOKUX IHpPOTax. B oHUX palloHaX CHEXHBIN MOKPOB JEXKHUT B TEUCHUE
BCEH 3UMBI, B APYTUX O] BIMSHUEM OTTEIEIECH MCUYE3aeT MHOT/AA IO HECKOJIBKY pa3 3a
3UMY.

[IJTI0THOCTH CHEXHOT'O MOKPOBA ONPEIEIACTCS KaK OTHOLICHUE MAaCChl HEKOTOPOM
npobbl cHera k ee oObemy. Ona memsiercst ot 0,01 1o 0,70 r/ecm®. Ero BeicoTa (cM)
3aBUCUT OT KOJMYECTBA BBINABIIETO CHEra M €ro IUIOTHOCTH. boJiblioe BIMSHHE Ha
BBICOTY CHEKHOTO TTOKPOBA OKa3bIBAET peiibe() MECTHOCTH M BETEP, IEPEHOCSIIINI CHET C
BO3BBIIICHHOCTEH B Oosiee HU3KME MecTa. OmnpeaensieTcs TakkKe BOJ03arac CHEXHOTO
nokpoBa (MM). IlepeHoc cHera BeTpOM Ha3bIBalOT MeTeJdbl. MeTenu yxyamaroT
BUJIUMOCTb M TPHUBOJAT K OOpa30BAaHUIO CHEXKHBIX 3aHOCOB Ha JOpOrax, MO3TOMY HUX
OTHOCSIT K OTTAaCHBIM aTMOC(EPHBIM SIBJICHUSIM.

Bonpocs! 111 CAMOKOHTPOJIsA
Yto Takoe BIaroobopot?
Uro Takoe puzmueckoe ucmapeHune, TpaHCIUpaIis 1 CyMMapHOe HerapeHue?
YTo Takoe UCIapsieMOCTb U YeM OHA OTJIMYAETCs OT UCTIapeHus?
OxapakTepu3yiTe CYTOYHBII W TOIOBOM XOJ WApIHaIbHOTO JaBJICHHUS BOASHOTO Tapa W OTHOCHUTEIEHOW
BIIQXKHOCTH?
Kak mpoucxoaut koHgaeHcamus B atmochepe?

Kakast pasHua Mexy 00JaKoM U TyMaHoMm?
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OnummTe MEKIYHAPOIHYIO KIIaCCH(UKAIIINIO 00JIaKOB.

KakoB cyTo4HBI U T0I0OBOM X011 00JIA4HOCTH?

UTto Ha3bIBaeTCS ABIMKOM, TYMaHOM, MIJIOH, CMOTOM?

Kak gensitest ocagku B 3aBHCUMOCTH OT UX (DOPMBI U YCIIOBHIA 00pa3oBaHus?
[Tepeunciute HA3eMHBIE THIPOMETEOPHI.

JlaliTe XapakTepUCTUKY CYyTOYHOTO U TOJOBOT0 X0/a OCA/IKOB.

Uro Takoe cHexHbIN NOKpOB? KakoBbI €ro XapaKTepUCTUKU?

TEMA Ne 6: KIMMATOOBPA3OBAHUE

Jexkuusa Ne 6

KIIMMATHYECKASA CUCTEMA. KIIMMATOOBPA3YIOIIUE
IMPOLHECCBI. TEOTPA®ONYECKUE ®AKTOPBI KIIMMATA. BJUSAHUE
PACHHPEJAEJIEHUE CYIIN 1 MOPS HA KIIUMAT. OPOI'PA®UA U
KIMMAT. OKEAHUYECKUE TEYEHUA U KIIMMAT.

BJIMAHUE PACTUTEJIBHOI'O 1 CHE’KHOI'O IIOKPOBA HA
KIIMMAT. MUKPOK/IMMAT U ME3OKJIMMAT. BIUAHUE BOJIOEMOB,
PEJBE®A HA ME30- U MUKPOKJIMMAT. KIIMMAT BOJbIIOI'O
I'OPOJA. TEHETHYECKASA KJACCUPUKALINA KIMMATOB B.I1.
AJIMCOBA

AHHOTanus. PaccMaTpuBaiOTCsT OCHOBHBIC KIMMAaTOOOpa3yIOIIHe MpoIecchl W (aKTOphl, M3MEHEHHUS KInMaTa ¢
BbICOTOH. OOBACHSIOTCS 0COOCHHOCTH (POPMHUPOBAHMS THUITOB MUKPO- U ME30KIMMaTa. AHAIN3UPYIOTCS] IPUHIUITEI
KJaccu(UKaIuy KIMMAaTa ¥ MPUIHUHBI N3MEHEHHWH KJIMMaTa B IIPOIIJIOM M B HACTOSIIEE BpeMsI.

KoaloueBble cioBa: kiauMmar, (akTopbl KIMMaTa, KIMMaTHYeCKass CHUCTEMa, MHKPOKJINMAT, ME30KIHMaT,
KJaccu(uKaIys KinMara, I3MeHEHHE KITUMaTa.

MeTtoanveckne peKOMEHIAIUH 110 U3YYEHUIO TeMbI: U3yUUTh TEOPETUUECKYIO YACTh U OTBETUTh HA BOIPOCHI JIs

MMPOBCPKHU YCBOCHUSA TCMBI.

Knumamuueckas cucmema. I(ﬂumamooﬁptwyromue npoueccaol.
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Kaumartuueckasi cucrema — atmocepa, runpocdepa, murocdepa, kpuochepa u
ouochepa. I'modaNbHBIA KIMMAT — CTAaTUCTUYECKAsh COBOKYIHOCTh COCTOSIHUMH,
IPOXOAUMBIX KJIMMAaTUYECKOM CHUCTEMOM 3a Nepuoabl BPEMEHH B  HECKOJBKO
NECITUIIETUH.

du3nueckre  MPOLECCHl,  ONpENeNsIoIMe  BHEIIHWE  BO3JICHCTBHS  Ha
KIMMAaTUYECKyI0 CHCTEMY, a TaKKe OCHOBHBIC B3aMMOICHCTBUS MEXKIY 3BEHBIMHU
KJIMMAaTUYeCKOW  CHUCTEMbl  Ha3blBalOT  KJIAMMATOO0pasylomuMHu  (aKToOpamu.
KoMnoHeHTsl KIMMaTHYeCKOW CHCTEMbl M pa3jMyHble NPOIECCHl, BIUSIOUIME Ha
dbopmMupoBaHIe U U3MEHEHHSI KIIMMATa JIENAT Ha GHellHUe N 6HYmMpPeHHUe.

K BHemmHmMM mporeccaM OTHOCST: NMPHUTOK COJHEYHOH pajualiv, H3MEHECHUS
cocraBa arMocdepsbl, BbI3BaHHbIE IpolleccaMu B JIMTochepe U MPUTOKOM a’po3oiieil u
ra3oB U3 KOCMOCA; U3MEHEHHs OUepPTaHUN OKEaHOB, CYIIH, Oporpaduu, paCTUTEILHOCTH.

K BHYTpeHHHM mporieccaM OTHOCST: B3aMMOJACHUCTBUS aTMOC(EpBI C OKEaHOM, C
MOBEPXHOCTHIO CYIIIU U JIbJIOM (TETIOOOMEH, UCTIApEHHE, OCATKU), B3AUMOJICUCTBUE JIe]
- OKeaH, M3MEHEHHE Tra30BOr0 U a’pO30JIbHOTO cOCTaBa aTrMmocdepbl, O0JIayHOCTH,
CHE)KHBIM U pacTUTEIbHBIA OKPOB, pelibe( U OYepTaHHUsI MaTEPUKOB.

B coBpemeHHON TeopuM KiIMMara B KadeCTBE BHYTPEHHEW  KIMMaTH4YECKON
CHCTEMBI PacCMAaTPUBACTCSI COBOKYITHOCTH JIBYX €€ MOJCHUCTEM — aTMoc(hepsl U OKeaHa.
Jlpyrue cocTaBisfolmye KIMMAaTHYeCKOW CHUCTEMbI CUMTArOTCsl BHeIIHUMH. Hakonen, B
KayecTBE BHYTPEHHEH KJIMMATHYECKOH CHCTEMBl MOKHO paccMaTpuBaTh TOJIBKO
atMocepy. Torja BHEIIHMMH KIMMATOOOpa3yoomUMH (aKTopamMu CIeAyeT CUUTaTh
XapaKTEPUCTUKH, OMPEACISAIONINEe OCOOCHHOCTH OJHEPreTHYECKOTO B3aMMOACHUCTBUS
MEeXIy atMochepol M JPYTMMH  KOMIIOHEHTAaMH  KJIMMAaTHYE€CKOH  CHCTEMBI,
pacripesiejieHle Ha MOBEPXHOCTH 3€MJIM OKEaHOB M MAaTEpUKOB, OCOOEHHOCTH pelbeda
36eMHO TOBEPXHOCTH, a BHYTPECHHHMH KJIMMAaTOOOpa3yIOMMMU (GaKTopaMu — OOIIYIO
HUPKYJSLNI0 aTMOC(hephl U BIaroo0opoT.

CocTossHMIO TJI00ATBHOTO KJIMMAaTa COOTBETCTBYIOT CBOM  3aKOHOMEPHOCTH B
TEr10000poTe, BIAroodbopoTe U aTMOCPEPHON MUPKYIALNUUA. DTH KIUMATOOOpa3yIOIue
(aKTOpBI OTPEACTSAIOT MHOTOJICTHUHN PEKUM METEOBEITUYMH U SIBIICHUH TTOTOTBI.

Pacnipenenenue MeTeOpONOTMYECKUX BEIUYMH B TPOCTPAHCTBE U BO BPEMCHHU
OTpenessieT pachpezesieHHe JIOKAIbHBIX KIMMAaTOB Ha 3eMHOM Imape. JlokajabHbIH
KJIMMAT — COBOKYMHOCTh aTMOC(EpHBIX YCIOBHI 3a MHOTOJETHHHA TEpHO,
XapaKTePHBIH TSl TaHHOH MECTHOCTH.

Temnmoo60poT, BIaroo0opoT u arMocdepHas HUPKYISIIHS, KaK
KJIMMaToo0pa3yromue GaxTopsl

B armocdepHbIX YCIOBHSIX TemI0000pPOT XapaKTepU3yeT CIOKHBIE MPOLECCH
MOJIyYeHHUs, Nepe/iauu, IepeHoca U MoTepu Temia B cucreMe 3emuia-atmocgepa. Kpome
TEIUIOOOMEHA IyTeM H3JIY4YeHHUs, MEXKIy 3E€MHOW IOBEPXHOCTBIO M aTMoc(epoit
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MPOUCXOAUT OOMEH TEIIOM MyTeM TEIUIONPOBOAHOCTH. B mepemade Teriaa BHYTpHU
atMochepbl BaXHYI0 pPOJb UIrPaeT IMEepEeMEIIMBAaHUE BO3JyXa B BEPTUKAIHLHOM
HAINPaBJICHUU. 3HAYUTENbHASI YacTh TEIIa, MOCTYIMAOIIEr0 Ha 3€MHYIO MOBEPXHOCTb,
3aTpadyMBaeTCsl Ha HarpeBaHue BoJbl. [Ipu KOHIEHcanuu BOASIHOTO Mapa B atMmocdepe
BBIJIEIISIETCS TEIUIO, KOTOPOE UJIET Ha HarpeBaHue Bo3ayxa. CyliecTBEHHBIM MTPOLIECCOM B
TEII0000POTE ABJISIETCSI TOPU3OHTANIBHBIN MTEPEHOC TETUIa BO3YIIHBIMUA TEUCHUSIMHU.

Temneparypa Bo3lyXa HMMEET CYTOYHBIM M TOJIOBOM XOJ B 3aBUCHUMOCTH OT
MPUTOKA COJIHEUHOM pagualuu MO IIUPOTaM, paclpeiesieHus CYIIM U MOps, KOTOpbIe
UMEIOT pa3/IMYHbIC YCIOBHUS TOTJOIICHHUS paJuallid U COOTBETCTBEHHO IO-PAa3HOMY
HarpeBaroTCsl, a TAK)KE TOPU30HTAIBHOTO MEpEHOCca BO3AyXa C OKEaHa Ha Cylly, U C CyIIU
Ha OKeaH.

Mexny atMocepHON U 3eMHON TOBEPXHOCTHIO MPOUCXOTUT TOCTOSHHBIN
Bjaroo6opor. C BOJHON TOBEPXHOCTHU, IOYBBI, PACTUTEIBHOCTH B aTMocdepy
UCIapsieTcs BOJA, Ha YTO 3aTpayuBaeTcs OOJIbIIOE KOJIMYECTBO TEIJia M3 TIOYBBI U
BEPXHHUX CIJIOEB BOJABl. B peanpHBIX yCIOBUSX, B arMocdepe, BOISHON map
KOHJCHCHPYETCs, BCIEACTBHE OTOTO BO3HHMKAIOT oOiaka W TyMmanbel. Ocajakw,
BBINQ/IAI0IINE U3 O0JIAKOB, YPaBHOBEIIMBAIOT MCHApEHUE B LEJIOM JUIsl BCETO 3€MHOIO
mapa. HepaBHomepHoe pacmpeaeneHne Temia B - atMocdepe  MPUBOJUT K
HEPAaBHOMEPHOMY pacHpelle]IeHHI0 aTMOC(PEpPHOrO JaBJieHHs, M KakK CIEJCTBUE
JIBIDKCHHIO BO3nyxa. Ha Xxapakrep JBMIXKEHHMS BO3yXa OTHOCHUTEJIBHO 3€MHOM
MOBEPXHOCTU OOJBIIOE BIUSHUE OKa3blBA€T CYTOYHOE BpameHue 3emiu. B
MOTPAHUYHOM CJI0€ aTMOCc(ephl Ha ABMKEHUE BO3yXa BIUAET TPEHUE.

COBOKYNMHOCTh ~ OCHOBHBIX  BO3JYIIHBIX TEYEHUH, KOTOpPHIE  PEAIU3YIOT
TOPU30HTAIBHBI M BEPTUKAIBHBIH OOMEH Macc BO3Ayxa — O00mAas NUPKYJISHUs
atmocdepsbl. Ee B nepByro odepesib 3aBUCUT OT TTOCTOSTHHO BO3HHUKAIOIINX B aTMocdepe
BOJH U BHUXpEH, MEPEMEIIAIONINXCSI C Pa3IuYHOM CKOpPOCThIO. JTO 0oOpa3oBaHHE
aTMOCc(epHBIX BO3MYIIEHUH — IIMKJIOHOB M AHTUIIMKIOHOB — XapakTepHas depra
atMochepHoit 1upkymsanuu. OOmass TUPKyIanus arMmocdepsl SBISETCS OJHON U3
XapPaKTePUCTUK COCTOSIHUS KIMMATHYeCKOW cucteMbl. C mepeMelnieHUus MU BO3/yXa
CBSI3aHbl OCHOBHBIC NM3MEHEHHS TIOTO/IbI.

CocrosiHue r100anbHOM  KIMMATHYECKOM CHUCTEMBl ONpEeNeNsieT  XapakTep
KIIUMATOOOPa3yOIIUX MPOLECCOB — aTMOC(EpHON IMPKYISAINU, Temioodbopora u
BJIaro000pOTa, MPOSBISIONINXCS B Pa3IMYHBIX reorpaduueckux perruoHax. B cBs3u ¢
ATUM THIBI JOKATBHBIX KIMMATOB 3aBUCAT OT IIUPOTHI, PACIPEACICHUS CYITU U MOPS,

oporpaduu, TOYBbI, PACTUTEIILHOTO U CHEXKHOT'O MTOKPOBA, OKEAHUYECKUX TCUCHUH.

TI'eocpagpuueckue ghakmopur krnumama. Bauanue pacnpedenenue cywiu u mops
Ha knumam. Opozpaghus u krumam.

Bruanue eeoepaghuueckoii wiupomul Ha kKaumam

I'eorpaduueckast mupora onpeaenseT 30HATLHOCTh B PACIPEICICHUN 3JIEMEHTOB
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kiuMara. ConHeuHass pajgualys IOCTYNMAaeT Ha BEPXHIOI TpaHully arMocepsl B
3aBUCHUMOCTHU OT TeorpaduyecKoi MIMPOTHI, KOTOpasi ONpeaeiseT MOMyACHHYIO BBICOTY
ComHI1a ¥ TPOJIOJDKUTEIIBHOCTD O0TyUeHHS.

Brnustaue reorpaduueckoil IMMPOTHI HAa paclpeacsiCHHE METEOPOTOTHISCKUX
BEJIMYMH CTAHOBUTCS 3aMETHEE C BBICOTOM, KOT/Ia OcIa0eBaeT BIUSIHUE APYTUX (PaKTOPOB
KJINMATa, CBSI3aHHBIX C 36MHOM MTOBEPXHOCTBIO.

Hzmenenue kaumama ¢ 8bicomoii

ATMocdepHoe naBieHre ¢ BBICOTOM MagaeT, CoHeUHas paauaius u 3ppeKTuBHOE
U3JIy4YeHUE BO3pacTalOT, TEMIlepaTypa, VaAelbHas BIAKHOCTh yObIBaloT. Bertep
JIOCTaTOYHO CJIOKHO MEHSETCS 10 CKOPOCTH M HAITPABIICHUIO.

Knumarudeckue ycioBusi MOTYT CHUJIBHO Pa3jIMYaThCsl B 3aBUCHMOCTH OT BBICOTHI
Mmecta. [Ipy 3TOM H3MEHEHHsI C BBICOTOM HAMHOTO OOJIbIIIe, YeM U3MEHEHHS C IITUPOTON —
B TOPU30HTAILHOM HaIIPABJICHUH.

BricoTHass kiMMmaTHyeckas  30HAJbHOCTh OMNPENENACTCS TEM, YTO B Tropax
U3MEHEHHE METCOPOJIOTHYSCKUX BEIMYMH C BBICOTOM CO3/aeT OBICTpOE H3MECHEHHUE
BCEr0 KOMIUIEKCa KIMMATHYECKUX YyCiIoBHM. OOpa3yroTcs JIeKallde OJHa HaJ JPyroun
KJIIMMAaTHYECKUE 30HBI (WM MOsCa) C COOTBETCTBYIOIIUM HM3MEHEHUEM PACTUTEIBHOCTH.
CmeHa BBICOTHBIX KIMMAaTHYECKHX 30H HAllOMHUHAET CMEHY KIMMATUYECKHUX 30H B
IIMPOTHOM HarpapjieHWU. Pa3Huia, oHaKo, B TOM, YTO JJIsI U3MEHEHUM, KOTOphIC B
TOPU30HTAJIbHOM HAIIPABJICHUU MPOUCXOIAT HA MPOTSKEHUM THICSY KUIOMETPOB, B
ropax Hy>KHO U3MEHEHHUE BBICOTHI TOJBKO HA KWJIOMETPHI. THIIBI pACTUTEIBHOCTH B rOpax
CMEHSIIOTCA B ciuenyromeM nopsake. CHayana WIyT JHUCTBEHHBIE Jeca. B cyxmux
KJIMMaTaXx OHW HAYMHAIOTCA HE OT IIOJHOXHUS TIOp, a C HEKOTOPOW BBICOTHI, TAE
TeMmIiepatypa mnajgaer, a OCaJKh BO3PACTAlOT HACTOJBKO, YTO CTAHOBUTCS BO3MOXXHBIM
MPOU3PACTAHUE JIPEBECHOW PACTUTEIBHOCTH. 3aTEM MAYT XBOUWHBIE Jieca, KYCTApHUKH,
aJIBIHUIICKAs PACTUTEIBLHOCTD U3 TPaB U CTEIIONIUXCS KYCTAPHUKOB. 32 CHETOBOMW JINHUEH
CIIeIyeT 30Ha MOCTOSHHOI'O CHETa U JIbJIa.

Brusnue pacnpedenenus mops u cywiu Ha Kiumam

Pacnpenenenue cymu u Mopst onpeaensier AeJICHUe TUIIOB KIMMaTa Ha MOPCKOHU U
KOHTUHEHTAJIbHBINA.  30HAJbHOCTh KJIMMATHYECKHX  XapaKTEPUCTUK  OKa3bIBACTCA
BO3MYLIEHHOW WJIM TNEPEKPBITOW BIHMSHUEM HEPABHOMEPHOTO PACHPENECICHUS] CYIIH H
Mops. B rokHOM modymapuu, TJ€ OKEaHW4YecKas IOBEPXHOCTh IMpeoliamaer, a
pacrpesieieHle cyiu 0ojiee CUMMETPHUYHO OTHOCHUTEIBHO IOJI0CA, YEM B CEBEPHOM,
30HAJILHOCTh B PAacCHpEeleICHUN TEeMIEpaTyphl, IABJICHUS, BETpa BbIPaXKEHA JIydYllIe.
[lenTper peiictBusi atMocepbl HAa MHOTOJETHHUX CPEJIHHMX KapTax JaBJICHUS
00Hapy>KMBAIOT SBHYIO CBSI3b C pacrpelelieHueM CYIIU U MOps: CyOTpONUYECKrUe 30HbI
BBICOKOT'O JAaBJICHMS pa3pbIBAIOTCS HAJ MAaTEPUKAMU JIETOM; B YMEPEHHBIX IIUPOTaX HAJl
MaTepUKaMH BBIPAKEHO MPeo0IIalaHie BHICOKOTO JaBJICHUS 3MMOW W HU3KOTO JIaBJICHUS
JETOM. DTO YCIOXKHSAET CUCTEMY aTMOC(HEPHON MUPKYISIIINK, a 3HAYUT, U PACIIPEICIICHNE

KJIMMaTUYECKUX YCIOBUN Ha 3eMJle.
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[TonmoxeHne mecta OTHOCHUTENBHO OEpEeroBOM JHHHWM CYIIECTBEHHO BIHUSET Ha
PEXHUM TEMIEPATYpPbl, BIIAXKHOCTH, OOJAYHOCTH, OCAJKOB, ONPEIENssl CTENEHb
KOHTUHEHTAJIIBHOCTH KJIMMaTa.

KoHTHHEHTAJBHOCTh KJIMMATa — COBOKYIHOCTh XapaKTEPHBIX OCOOEHHOCTEM
KJIMMAaTa, ONpeieNsieMbIX BO3IEHCTBUIMU MaTEPUKa Ha MPOIECCH KIMMAaTOOOpa30BaHUS.

B ximmare Hajg mopeM (MOpPCKOM KiauMaT) HaOMIOJAlOTCs Majble T'OJOBBIE
aMIUIUTYIbl TEMIIEPATYpbl BO3AyXa MO0 CPABHEHUIO C KOHTUHEHTAJIBHBIM KIMMATOM HaJ
cyiei ¢ OONbIIMMHU TOJIOBBIMH aMILTUTYITaMU TEMIIEPATYPBHI.

l'omoBoii xonm Ttemmeparypel Bo3ayxa Ha mupore 62° cau. B TopcxaBHe
(dapepckue octpoBa) u SAKyTCKe oTpaxkaeT reorpaduyeckoe MOJIOKEHNUE ITUX MYHKTOB:
B IIEPBOM cllydae- y 3amajaHbiXx 6eperoB EBporibl, BO BTOPOM - B BOCTOYHOM YacTu A3HU.
Cpennsiga ronosas ammutyna B Topcxashue 8°, B AAkyrcke 62°C.

BenuunHa romoBOl  aMIUIMTYnIbl  TEMIIEpaTyphl  BO3JlyXa 3aBUCUT  OT
reorpaduueckoil MMUPOTH.. B HHU3KUX MHPOTaxX TOJIOBBIE AMIUIUTYABI TEMIEPaTypPbl
MEHBIIIE [0 CPaBHEHUIO C BBICOKMMH IIHPOTAMU. IJTO TIOJIOKEHUE MPUBOAUT K
HEOOXOJIMMOCTH HWCKJIIOUEHHUS BJIMSHUS IIMPOTHI HAa TOAOBYIO aMIUIMTYAy. i 3Toro
NPEJIOKEHbl Pa3jINYHbIe MOKA3aTelId KOHTMHEHTAJIbHOCTH KIJIMMaTta, MpeJCTaBICHHbIE
dbyHKIIMEH TOA0BON aMIUTUTYIBI TEMIIEPATYPHI U IIUPOTHI MECTA.

Nugexc konTuHentanbHocTH C.I1.XpomoBa ompenensercss B 3aBUCUMOCTH OT
HIMPOTHI "UUCTO OKEAHHMYECKOW aMIUIUTYJbI", T.€. aMIUIMTYAa, 00YCIOBICHHAs OKEaHOM
CBOOOJHBIM OT MATEPUKOBBIX BIUSHUM.

B cnyuae unMcTOo OKeaHWYECKOW aMIUIUTYIbl (A,) TPUHUMAETCS BbIpaKEHUE

A, =54S8ingp,

Ko A, —54Sing 100%

JIOK
rae Ao — TOJI0Bas aMILUIUTY/A JAHHOTO MECTa.

NHnekc  KOHTMHEHTAIBHOCTH — MOKA3bIBACT  JIOJMIIO  TOJIOBOM  aMILTUTYIbI
TEMIIepaTyphl BO3AyXa B JAHHOM MECTE 3a CUET CYIIH Ha 3eMHOM IIape.

Opoepadghus u knumam

Ha ximMartnyeckue ycinoBHs B TOpax BIHSIET BbICOTa MECTHOCTH HaJ YPOBHEM
MOps, BBICOTA W HAINpaBIIEHUE TOPHBIX XPEOTOB, IKCIO3UIIUS CKJIOHOB, HAIPABIICHUE
npeoOaialonx BeTPOB, IMIMPUHA JOJIHH, KPYTU3HA CKIOHOB.

BoznyiiHble TeUeHUST MOTYT 3aJIepP>KUBAThCSI M OTKIOHATHCS XpeOramu. B y3kux
IpoXoJaXx MeXAy XpeOTamMu CKOPOCTh BO3AYIIHBIX TEUEHUH MeHseTrcs. B ropax
BO3HUKAIOT MECTHBIE CUCTEMBI IUPKYIIAIUHA — TOPHO-IOTMHHBIC U JICITHUKOBBIE BETPHI.

B cBsi3u ¢ mepeTekaHueM BO3IYIIHBIX TEYCHUH Yepe3 XpeOThl Ha HAaBETPEHHBIX
CKJIOHAX TOp YBEIWYHMBAKOTCS OOJAYHOCTh M OcCaakh. Ha TOaBETpEeHHBIX CKIOHAX
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BO3HHUKAIOT (1)CHBI C MMOBBINICHUCM TCMIICPATYPbI 1 YMCHBIIICHUCM BJIA’KHOCTH.

OKeanuueckue meveHus u Kaiumam.
Bnuanue pacmumenvnozo u cHexcH020 NOKPO8a HA KauMam.

OxeaHNYECKHE TEUEHUs CO3/1al0T OCOOEHHO PE3KUE pazuyMs B TEMIEPATYpPHOM
pEXHMME MOBEPXHOCTH MOpPS M TEM CaMbIM BIUSIOT Ha pacHpelereHHe TeMIeparypbl
BO3/lyXa W Ha arMoc(epHYI UUPKYJIALHUIO. YCTOWYMBOCTh OKEAHMYECKHX TEUEHUMH
OPUBOJIUT K TOMY, YTO MX BIIMSHHME Ha aTMoc]epy MMeeT KIMMaTU4YeCKOe 3HaYeHUE.
['pebenb n30TEpM Ha KapTax CpeJHEed TeMIlepaTyphl HATJISAHO IMOKA3bIBAET OTEIUIAOIIEE
BiusHuE ['onbpcTprMa HA KIUMAT BOCTOYHOM YaCTU CEBEPHOM ATIAHTUKHU U 3amagHoi
EBpormsl.

XoJIoAHbIE OKEAaHNYECKHE TEUCHHUs TakkKe OOHAPYKUBAIOTCS Ha CPEIHUX KapTax
TEMIIEpPaTyphl BO3/lyXa COOTBETCTBYIOIIMMHU BO3MYIIEHUSMU B KOH(DUTypalluu U30TEPM —
A3BIKAMH X0JIO/1a, HAllPaBJICHHBIMU K HU3KUM LIMPOTaM.

I'ycroii TpaBsiHOII TMOKPOB YMEHBIIAET CYTOUHYIO aMIUIUTYAY TEMIEpaTypbl
MOYBBI U CHMIKAET €€ CPEJIHIO0 TeMiieparypy. Ciie10BaTebHO, OH YMEHBIIAET CYyTOYHYIO
aMIUIUTYy TeMIeparypbl Bo3ayxa. bojee ciokHoe BIMsSIHHE Ha KIUMaT HMEET Jiec,
KOTOpPBI MOXET yBEIMYMBATh HaJ COOOW KOJMYECTBO OCAJAKOB, BCIEIACTBUE
HIEPOXOBATOCTH MOJICTUIIAIOIIEH TOBEPXHOCTH.

Opnako  BIOMSHUE  pAcCTUTENBHOIO  IIOKpOBAa  MMEET B OCHOBHOM
MUKpPOKJIMMAaTHYECKOE 3HauY€HHE, PaclpOCTPAHSSICh MPEUMYIIECTBEHHO Ha MPU3EMHBIN
CJIOM BO3yXa M Ha HEOOJIBIIUX TIOIIAJSAX.

CHexHbII (JIeTHOM) TTOKPOB YMEHBIIIAET MOTEPIO TEIUIa TIOYBOM U KOJIeOaHUs ee
Temneparypsl. [lOBEpXHOCTP MOKpPOBa OTpaXkaeT COJHEYHYIO pagualui [THEM U
OXJIQXKJIA€TCSl M3IYYEHHUEM HOYbIO, TIO3TOMY OHA MOHMKAET TEMIEpaTypy MPU3EMHOTO
ciosi Bo3ayxa. BecHOll Ha TasHHME CHEXHOTO MOKpPOBA TPATUTCS OOJBIIOE KOJIMYECTBO
TeIu1a, KoTopoe 0epercst U3 aTMOC(epsbI.

TasiHMe CHEX)XHOTO MOKpPOBa 0OOTaIaeT MMOYBY BJIArOi U UMEET OOJIBIIOE 3HAUECHUE
JUISL KIIMMAaTHUYECKOro peXHMa TeIIoro BpeMeHH rojaa. bosbiioe anbbeno CHEXHOTo
MOKPOBA MPUBOIAUT K YCHJIICHHIO PACCESTHHOM paaualuu W YBEIUYCHHIO CYMMapHOUN

paaranivi U OCBCIICHHOCTH.

Mukpoknumam u mezoknumam. Bhuanue 6odoemos, penvepa na me3o- u
Mukpoxaumam. Knumam 6onvuiozo zopooa.
Mukpoxnumam Kax signenue nPpU3eMHO20 Clos ammocgepul
MecTHbIe 0COOEHHOCTH KJIMMaTa, 0OYCJIOBICHHBIE HEOTHOPOIHOCTHIO CTPOCHHS
MOJACTHJIAIOIICH TOBEPXHOCTHM M CYIIECTBEHHO MEHSIONIMECS Ha  HEeOOJbIINX
PACCTOSIHUSIX, HA3bIBAIOT MUKPOKJIMMATOM.
B reorpadguueckom paiioHe ¢ OIHUM W TEM K€ THIIOM KIWMara MOTYT

Ha6JHOI[aTbC${ PAa3IMYHBIC BapWaHTbl MHKPOKJIMMATA: JieCa, IIOJAHBI, XOJIMOB, 10JINH,
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o3ep, 6oJoT, ropoa.
Hapsiny ¢ moHsiTueM «MHKPOKIMMAT» CYIIECTBYET MOHSITHE «ME30KJAMMATY» Kak
MIPOMEXKYTOYHOE 3BEHO MEKY MAKPOKJIMMATOM U MUKPOKIIMATOM.
b.H. PomaHoBoOW OBIIM MPEIJIOKEHBI KPUTEPHH pas3lielieHus Me30- U
MUKPOKIIUMATa, IpeCTaBIeHbI B Tabmie 6.1.
Tabnauma 6.1

Kputepun pacnpenenenusi Me30-, MUKPO- 1 HAHOKJIHMATA
(mo b.!. PomanoBoii)

. Macwrad Bo3MyLeHui
HeogHOpOAHOCTH NOACTH/IAIONIEH TIOBEPXHOCTH

Tun XapaKTepUCTHKA TOPHU30H- BEPTUKAJIbHBIN
TAJIbHBIN
Mesokiaumar
IopHblit penbed Cucrema rop
XONMHCTBIN penbed MaccuBsI miomaapo > 100 km?
[Mupuna > 1 kM
Pexn Inomas 3epkama 50-100 kv’ <100 kM <1000 M
O3epa, MOpsl, OKEaHbI MaccuBb! miomaznsio > 100 kv’
Paitonsl ropona
ITouBeHHO-

PacTUTENbHBIA TOKPOB
Bosnbiioit ropox

Mukpok/JuMaT
I'opusiit penbed OTaenbHBIC YIACTKH
XONMHUCTBIN pebed OTAeNbHO CTOSIINE XOIMBI WJTH
rpyIa X0IMOB
Pexu [[upuna < 1 kM
Osepa, IpyIbI ITnomas sepkana < 50 kv’ , <10 ku 100-200 u1
ITouBenHo- Maccussl miomaapio < 100 km
PacTUTENbHBINA TOKPOB
DneMeHThI 3aCTPONKH,

Fopo);[, IIOCEJIOK OTACJIbHBIC 3/1aHUS, YIIUIIbI
Hanoxnumam
MUuKpOBO3BBIIIEHUS U OTtnenbHBIE HEPOBHOCTH C
MUKPOTIOHIKEHUS MIepernagoM BbICOT, U3MEPSEMBIM
(6yrpsl1, TpebHMU, €MHULIAMU U 1€CATKAMU CaHTHU- 13 ™ <0,5m
00po37bI1, 3aM1aANHbI) METpPOB

Me3oknmuMaTH4ecKue  OCOOEHHOCTH  (OPMHUPYIOTCS  TOJ  JIEWCTBHEM  Kak
MaKpOMacIITaOHbIX, TaK U ME30MacCHITaOHBIX HEOJAHOPOJHOCTEW JOCTaTOYHO OONbIION
wiomaau. K MakpoMacmtaOHbIM HEOAHOPOJHOCTSIM OTHOCSITCSL TOPHBIM  penbed,
OKE€aHbI, MOpS, a ME30MacHITaOHbIE XapaKTEePU3YIOT XOJIMHCTHIN penbed, peKu, o3epa,
NECTPOTY IOYBEHHO-PACTUTENBHOTO MOKPOBa, Oonbiine ropoga. CyliecTBylIIME B
OpUPOIE MHUKPOHEOTHOPOJHOCTH TMOJACTUJIAIONIEH MOBEPXHOCTH (OYrpbl, KOYKH,
O00po3/bl) TakXKe BIUAIOT HAa METEOPOJIOTHUECKHM pPEKUM CaMoOro HIKHETO
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IMPUITIOYBCHHOI'0 CJI0OA BO31yXad U BCPXHUX CJIIOCB ITOYBLI. Takue Bapualnun METCOPCIKNMaA
NpCaAJIOKCHO  HMMCHOBATbL  HAHOKAUMAMUYECKUMU. Paznuuus  otH MOTYT OBITH
CYIICCTBCHHBIMU, U UX HeO6XOI[I/IMO IIPUHHUMATb BO BHUMAHHUC IIPpU UCCIICTOBAHHUU POCTA
" Pa3BUTHUA PACTUTCIIBHOCTH, )KUBOTHOI'O MHDpaA.

Muxpokaumamol 6000emo8

BcenencrBue paznnuuii B COOTHOLIEHUH MEX]Yy COCTABISIOLIMMHU PaJIUALMOHHOIO
U TEIUIOBOro OajaHCOB BOJHOW MOBEPXHOCTU U CYIIM CO3JAETCS MECTHas LMPKYJIALUS
(O6pu3el), HanboJiee YETKO BBIpaKE€HHAs B TEIJIO€ BpEeMs Tojia B MPUOPEKHON moJjioce,
pa3Mepbl KOTOPOW 3aBHUCAT OT IUIOIIAAM BOJOEMOB M KOHTPAcTOB B TeMIIepaType
MOBEPXHOCTH CYILIU M BOJIOEMA, a TAK)XKE OT CTPOCHUS OKpY»Karolel TeppuTopun. [lHem
HaJl HarpeTou cymeil KOHBEKTHBHBbIE NMOTOKM MOJHUMAIOTCS BBEPX, & Ha CMEHY UM C
BOJIOEMOB B HI)KHEM CJIO€ NPUXOAMUT Oojee XOJOIHBIA BO3IyX, BO3HHUKAET JHEBHAs
BETBb Opu30BOM LUPKYIsUU. Houblo, KOrja cylia CTAHOBUTCS XOJIOJHEE BOAHBIX Macc,
BO3HUKAET O0OpaTHas LUMPKYISLUSA. Bpu3bl HOMUMO MOPCKUX MOOEpeKuil HaONMIOAAt0TCS
Ha OOJIBIIMX M MaJblX BOJOEMax M Ha OoJbIIMX pekax (Hampumep, Ha Boure).
Cy1ecTBeHHOE BIMSHHE Ha TEMIIEPATYPHBIM PEeXUM OKa3bIBAIOT U MEHEE 3HAUUTENIbHbIE
[0 CBOMM pa3MepaM BOJIOEMBI: 03€pa, BOJOXpaHWIMINA, peku. Tak, Hampumep, B
HU30BbIX Boaru mpu BeTpax ¢ peku JHEBHbIE TeMIlepaTypbl noHuxkatorcd Ha 1-2°C u

HpI/I6JII/IBI/ITe.HLHO Ha CTOJIBKO K€ ITIOBBIIIACTCS HOYHAA TCMIICpaTypa.

Bruanue penvegha na muxpoxnumam

HepoBHOCTM NMOBEPXHOCTH € PA3HOCTSAMHU BBICOT INOPSAJKA COTEH WIIU JIECATKOB
METPOB BIMSIOT Ha M€30- M MHUKPOKIMMAT B OCHOBHOM TaK Je€, Kak U
KpynHOMacuTaOHbIN penbed Ha O0IIKe YCIOBHS KINMATA.

OcHOBHasi ponb B MHUKPOKIMMATe MEPECEUEHHOM MECTHOCTH NPHUHAIIEKUT
HKCIO3MIINH, T.€. OPUEHTALMU CKJIOHOB OTHOCHUTEIBHO CTpaH CBETa, a Takke (hopmam
penbeda. HepaBHOMEpHOE pacrpesielieHne COTHEYHON pajualuy 1O CKJIOHAM pa3sHOU
KPYTU3Hbl W OpPUEHTALMU SIBISETCS OJIHOM M3 OCHOBHBIX MPUYUH BO3HUKHOBEHUS
TEPMUUYECKUX pa3IMUMi MOACTWIAIONIEH MOBEPXHOCTH B YCJIOBHUSAX HU3PE3aHHOTO
penbseda.

VYBenuuenne KoyieOaHW TemmepaTypsl B BOTHYTHIX (opmax penbedha u ee
YMEHBIICHHE Ha BEPIIMHAX XOJIMOB YETKO IMPOSABISIIOTCA HE TOJBKO B YCIOBHUAX
Makpopesnbeda, HO U MUKpopenbeda. OcoOCHHO BEIMKU pa3iuuMsi B MHUHHUMAaJbHBIX
TemnepaTypax. Pa3Hoctu abCONMOTHBIX MUHUMYMOB MOTYT AocTuraTh 15°C Ha BbICOTE
METEOPOIOTHYECKON OYAKU. DTO OOBACHAETCS CTOKOM XOJIOJAHOTO BO3JyXa IO CKIIOHY
MECTHOCTH U OcJa0JeHHbBIM OOMEHOM BO3/1yXa B HU3HUHAX.

BozneiictBue  xonmmucroro  penseda Ha  Berep  Haubosiee  OTYETIMBO
MPOCIICKHUBACTCS MPU AHTUIUKIOHUYECKUX YCIOBHUSAX MOTOJBI M HEOOJBIINX CKOPOCTSIX
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OCHOBHOTO TMOTOKa. HOYbI0 B XONIMHUCTOM penbede ¢ BEpUIMHBI U CKIOHOB BO3IyX
CTEKAaeT BHM3 I0J BIUSHUEM CHJIbl TSDKECTHM M TIOJy4YaeT eIlle JONOJIHUTENIbHOE
YCKOPEHHE 32 CYET TOPU30HTAIBHON TePMHUECKO HEOTHOPOAHOCTH CKIIOH — aTMocdepa

Ha xonnuecTBO 0CagkoB M HX IIEpepacHpelelieHHe OKa3bIBAIOT BIIMSHUE
pacuJI€eHEHHOCTh pelibeda, FIKCIO3ULNS CKJIOHOB OTHOCUTENBHO BIArOHECYLEro MOTOKa,
BBICOTA BO3BBIIIEHHOCTEHN, UX TOPU30HTAIbHAS MPOTSKEHHOCTh. B Teroe Bpems rojaa B
HIDKHUX YacTsIX BOTHYTHIX (hOpM perbeda Npuxoa BOAbl YBEITUUYHUBAETCS IO CPABHEHUIO C
BEpPIIMHAMM M BEPXHHMH 4YacTAMU CKIOHOB 3a CYET BOJABI, IIOCTYNAKOLEH C
BBIIIIEJIEKAIMX YYAaCTKOB, UYTO SIBJIIETCA OJHOM M3 MPUYMH pa3ivMuMid BO Bjarosamacax
MIOYBHI Ha EPECEYEHHON MECTHOCTH.

SIBneHus1, CXOAHBIE C IEPEpPACHpPEEICHUEM OCAJKOB B 3aBUCHMOCTH OT BETpa,
BO3HUKAIOT M B PE3YJIbTaTE€ NEPEHOCOB CHEKHOIO IOKPOBA METENSIMU U I103EMKaMHU.
3uMoOl B MOHMKEHHBIX (hopmax pesbeda, Kak MpaBUiIo, MPOUCXOIUT CKOIJICHUE CHEra 3a
CYET CAYyBaHUS €r0 C BO3BBIIICHHBIX MeCT. BblcOTa CHEXHOro MOKpOBa 3HAYUTENIHHO
Oouibllle HA TOJBETPEHHBIX CKJIOHAX.

Knumam 6onvuwozo copooa

'opon mpencraBiaseT NPOTSKEHHYIO ME30HEOTHOPOIHOCTh. OH cO37aeT CBOM
MECTHBIM KJIMMaT, a Ha OTHCJbHBIX €ro YIMIaX U IUIOHIaAsX CO3JaloTcs
MUKpPOKJIMMAaTHYECKHE YCIIOBHS, ONPENENsiEMbIe TOPOJICKON 3aCTPOMKON, MOKPBITUEM
YJINL, paclpeAesIEHUEM 3€JIEHBIX HAaCaXKIEHNU, BOJIOEMOB.

ConHeuyHass paavanus B YCJIOBHMSIX OOJIBIIMX MPOMBIIUIEHHBIX TOpPOIOB
OKa3bIBAETCSl TOHMKEHHOM BCIIE/ICTBUE YMEHBIICHUS MPO3PAYHOCTH U3-3a JbIMA U TBLIH.

Ha Teppuropuu ropoza BeiieZCTBHE 3arpsi3HEHHS BO3AYIIHOTO OacceiiHa CHUKEHO
3(pPEKTUBHOE H3TyYEeHHE M HOYHOE BBIXOJAKMBaHUE. l3MeHeHue paaualoHHOrO
OanaHca, JOMOJIHUTEIbHOE MOCTYIUIEHHE TeIlIa B aTMOc(epy 3a CUET CHOKUTaHusl TOIUIMBA
U Majblid pacxoj] TeIUla Ha HCHapeHHue MPUBOAAT K OoJjiee BBHICOKUM TeMIlepaTypam
BHYTPH I'OpoJ1a IO CPAaBHEHHUIO C OKPECTHOCTSMH.

Hapn ropogom cyiiecTByeT «ocTpoB Tera». IHTEHCUBHOCTh M pa3Mepbl OCTPOBa
TeIla HW3MEHSIOTCS BO BpPEMEHHM M TMPOCTPAHCTBE TMOJ BIMSHUEM (DOHOBBIX
METEOPOJIOTUUECKHUX YCIOBUI U MECTHBIX 0COOCHHOCTEH ropoaa. B neHTpanbHOll yacTu
OOJBIIMX TOPOJOB PACHOJAraeTcs «IMUK» OCTpOBA TEIUla, TAE TEMIEparypa BoO3ayxa
MaKCHMaJIbHA.

[To gaHHBIM pa3TUYHBIX ABTOPOB, TEIUIOBOE BIUSHUE TOPOJIOB YETKO MPOSIBIISIETCS
B npenenax 100 — 500-merpoBoro cnosi. OIHOBPEMEHHO € 3TUM B KJIKMMare ropoja
OoOHapy>XMBAaeTCS MHOTO OOIIMX MPHU3HAKOB MHOTJAAa W A0 BBICOTHI 1 kM. bompmas
[IEPOXOBATOCTh TMOJACTUIAIONIEH TOBEPXHOCTH M OCTPOB Temia OOyCIOBIUBAIOT
OCOOGHHOCTH BETPOBOTO pexuMa B ycioBusAx ropozga. Ilpu cmaGeix Berpax (1-3 m/c)
MOJKET BO3HMKHYTH TOpPOJACKas LUPKYJALHA. Y TIOBEPXHOCTH 3€MJIM TEUYCHUS
HAIPABJIEHBI K LIEHTPY, [JI€ pacloyiaraeTcsi OCTPOB TEIUIA, & HABEPXY HAOIIOAAETCS OTTOK
BO3/lyXa K OKpauHam ropozja.
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BetpoBoil pexuM KpYyHNHBIX T'OpPOJIOB XapAaKTEPU3YETCS CHMXKEHHEM CKOpPOCTH
BETpa B TOpOJI€ IO CPAaBHEHHIO C HPUropofoM. B HEKOTOpBIX ciydasix B TOpoje
BO3MOXXHO YCWJICHHE CKOPOCTH BETpa: IMpHU HAIpPaBICHHUSIX BETpPa, COBMAJAIOIIMX C
HATPABJICHUEM YIIUIIBI, OTPAaHUYECHHOM MHOTOATaKHBIMU 3/TAHUSIMHU.

BnaxHocTh BO3/1yXa B KpPYIHBIX TOPOJaX HUKE, YEM B OKPECTHOCTSIX, YTO CBA3aHO
C MOBBIIIEHUEM TEMIIEPATYpbl U OOIIKMM MOHM)KEHHEM BJaru B aTMocdepe Haja ropoioM
BCJIC/ICTBHE YMEHBIIICHUS UCTIAPEHUSI.

B 3umHMi iepro] rojia pa3inyus B cyMMax OCaJKOB OOBIYHO HE3HAYHUTENbHbI. B
JeTHee BpeMsl HauOONbIIME CYMMBI OCAJKOB BBINAJAIOT HAJ TOPOJAOM, HO HE B
LEHTPAJIBHOM €ro 4YacTH, a Ha OKpauHax.

TymMaHoB B ropojge B CBSI3M C IMOBBIIICHUEM TEMIEPaTypbl U TOHMKEHUEM
OTHOCHUTEJIbHON BJIQYKHOCTH MOKET OBITh MEHBIIIE, YEM 32 TOPOJIOM.

HccnenoBanus rpo30BOM AEATEIBHOCTH B PA3JIMYHBIX paliOHaxX IOKAa3alH, 4YTO
CpenHsasl cyMMapHas MPOAOJLKUTENBHOCTh BCEX I'po3 3a rox B ropoae B 1,5 — 2,5 paza
MEHBIIIE, YEM B €TI0 OKPECTHOCTSIX.

I'enemuueckan knaccugpukayun krumamos b.I1. Anucosa

Ipunyunel knaccuguxkayuu KIuMamos

B 3aBucuMocTH OT 3a7a4M HCCIIENOBAHUS CYLIECTBYIOT PA3JIMYHBIE MOAXOIbBI K
KIaccupuKaluu KIMMaTtoB. Ecnmu 3TO gemaercs Juisl 1elied aHaiv3a MPOUCXOXKIICHUS
caMoro KJIMmara WiM JJs YBSI3KM C KOMIUIEKCOM MPUPOJHBIX yCIOBUH (JaHAmadTHO-
reorpa@uueckux 30H), TO TaKO€ pa3/ejieHUuE KIMMATOB HA3bIBACTCS KJIAMMATHYECKOWH
KiIaccupukanmeid, a ecnu U NPUKIAAHBIX 1ened  (00cTyXuBaHHE CEIbCKOTO
X0351UCTBa, CTPOUTENBCTBA, TPAHCIIOPTA) - KIUMATHYECKUM PailOHMPOBAHHEM.

Knaccudukanuu KIMMaToB U palOHUPOBAHUS MHOTOYUCIIEHHBI, U OMpPEAEsSIoTCs
Pa3JIMYHBIMU 3a/1a4aMH.

CoBpemeHHBIE  KIIacCU(DUKAIIH U PpAallOHUPOBAaHHMS HE OIPAHUYUBAKOTCS
pasJelieHueM KIMMAaTOB, OHU TaKXKe BBIABISIOT MX CHCTEMY, TeM CaMbIM oOparias
BHUMAaHUE U HA UX CXOJCTBO.

I'enemuueckas knaccuguxayus kiumamos b.I1. Anucosa

B ocHOBy renernyeckoi KiacCU(pUKAIUU KIUMATOB IOJIOKEHO JEJICHHE 3eMHOU
MOBEPXHOCTH Ha KJIIMMATHYECKHE 30HBI U 00JIACTH B COOTBETCTBUH C YCIOBHUAMHU OOIIEH
HUPKYJSALUMA  aTMOC(EpPBbI, BBIPAXKAIOUIMMHUCS B NpeoOsiajaHuM BO3YLIHBIX MAacc
OTPEJICIEHHOT0 reorpauyeckoro Tvia, B TeYeHHe ToJja Wil B OJIUH U3 JIByX OCHOBHBIX
ce30HO0B. KpoMme CE30HHOCTH yCIIOBMM LUPKYJSILUHU, B KaXIOW 30HE BBIICISIOTCS IBE
PA3HOBUIHOCTHU: KJIMMAT HU3UH U KJIMMAT BBICOKOTOPUI. DTO J1a€T OCHOBAHHE HA YBA3KY
MUPKYJISIUOHHBIX TpaHul] ¢ JaHamadTHeiMu. [lpu ompeneneHun KIMMaTHYECKUX
IPaHML] YYTEHO YJAJ€HUE PA3JIUYHBbIX YacTel MaTepuKka OT OKeaHa. 3HAYUTEIbHO
CJII0’KHEE CHUTyalusl ¢ TEPMUYECKAMU I'PAaHULIAMH B TEIUIYIO ITOJIOBUHY I'0Jla, KOTOpas BO

BHeTpOHquCKOﬁ 30HC CHJIBHO 3aBUCHUT OT paaralliOHHBIX yCJ'IOBHﬁ.
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dopmanbHBIE TPAHUIIBI PACIPOCTPAHEHHUS BO3AYIIHBIX MAacC B YCJIOBHSX HX
HENPEPHIBHOW TEPMHUUYECKON TpaHC(HOpMAIMH HE BCETJa COOTBETCTBYET JaHAIMA(THBEIM
IpaHuUIaM.

[IupoTHBIC 30HBI U THITBI KJIMMATOB IO AJTUCOBY, HX OCOOCHHOCTH JIaHBI Ha KapTe
(puc. 6.1).
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Puc. 6.1. Knumarnyeckue 30861 3emun (110 B.I1. AnucoBy)
(cM. 0003HaYEHHUSI 30H HUXKE B TEKCTE)

upoTHbIE KIMMATHYECKHE T0sca MPEACTABISIIOT YEThIPE 30HbI, I'/Ie peolaaaaet
Kakas-To ojaHa Bo3aymHas Macca (OB, TB, VB, AB), u Tpu 30HBI, Tae JeTom
npeo0agaroT BO3AYITHBIE MAcChl 00JIee HU3KUX, a 3UMOM 00J1ee BEICOKHUX IITHPOT.

B.II.AnucoB BbIJIEASET CEMb TJIABHBIX KIMMATUYECKUX (LMPKYJISIUOHHBIX) 30H:
skBatopuanbHas (1), nBe Tpommueckue (3), nBe yMepeHHble (5), apKTUyecKas u
antapktudeckas (7). Kaxnmas 30Ha xapakrepu3yercsi MOCTOSHHBIM MpeodiajaHuemM
BO3AYIIHBIX Macc reorpauiyeckoro THIA, OJHOUMEHHOI'O C 30HOM. 3aTeM pa3ianyaroTcs
IPOMEXYTOUHbIE 30HBI: JIBE 30HBI 3KBAaTOPHAJIbHBIX MYCCOHOB C 3MMHHUM
npeoOyiajlaHueM TPOMUYECKOr0 M JIETHUM HSKBaTOpUajgbHOro Bo3ayxa (2), 1Be
cyOTponHMuecKkue C 3UMHUM TpeoOiaJaHHeM TMOJSPHOTO M JIETHUM TPOMUYECKOTO
Bo3ayxa (4), cyOapkThueckas ¢ 3MMHHMM HpeoOiajaHueM apKTUYECKOro BO3AyXa M
JIETHUM — BO3/lyXa YMEPEHHBIX IHPOT (6).

B ymepeHHBIX mMpoTax 3amajHble paiioOHbl TMOJBEPKEHBI BIUSHUIO BETPOB C
OKEaHOB, CO3/AI0IIMX YBJIAKHEHHE B TeYeHHE roia. BocTouHble Oepera moJBep KEHbI
JIEHCTBUIO MYCCOHOB, ONPEAEIIAIOIINX Pa3Inune TEMIIEPATyphl OKEaHa U CYILH.

H3menenua knumama é npowiomM u 6 CO6PEMEHHbLl Nepuoo
UHCMPYMEHMANbHbIX HaOat00enuil. Teopus Knumama.

Henocmosincmeo Kiumama, 603MOIHCHblE NPUUUHBL €20 Konebanuil
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Ha npotsbkenun reosorudeckoid ucropuun 3emun (4,65 Mipx. JieT) BMeCTe C
36MHOM MPUPOAON MEHSIMCH COCTaB aTMOC(eEpsl, €€ Macca M KIMMAaT. 3a 3TOT INEPUO
BPEMEHU MHOTOKPATHO M3MEHSUIUCh OYEPTAHUS MATEPUKOB, KOHQUIYpalus U BBICOTA
TOPHBIX CHUCTEM, IUIOLIa/b CYIIM U OKEaHa, HPOUCXOAWIM H3MEHEHUS CBETUMOCTHU
ConHua, konebdaHus SKCLIEHTPUCUTETA 36MHOM OpOUTHI M HAKJIOHA OCH BpalLlEHUsT 3eMJIIU
K IUIOCKOCTM OJKJIMOTHKU, a TaKkKe 3aMeIJIEHUE CKOPOCTH BpALIECHUS 3EMIIH.
CnenoBarenbHO, MPOUCXOAMIM  H3MEHEHHUs  TeIloo0opoTa,  Bjaroobopora U
aTMOC(EPHOMN LUPKYJIIALUH.

Bpemennble Macmtabbl ~ BO3MOXKHBIX IPUYMH KIMMAaTUYECKUX HW3MEHEHUU
HeoObI4aiiHo mHpoKku. C Ipyroil CTOPOHBI, BHYTPEHHSS U3MEHUYUBOCTh KIMMATHYECKON
CHCTEMBI OIpeieNsieTCs pa3IMYHbIMU MEXaHU3MaMH NPSAMBIX U 0OpaTHBIX CBSI3€H MEXIY
COCTaBJISIFOIIMMU CUCTEMBI: aTMOC(epoil, okeaHoM, Kpuochepoit, HOBEpXHOCTHIO CYIIH U
ouocgepoii, KOTopble MOT'YT AEMCTBOBATh BO BpeMEHHBIX MacmiTadax ot 10 mo 10% ner.
Takum oOpa3oM, U3MEHEHMsI KJIMMaTa MOIJIM IMPOUCXOJUTH B JIIOOBIX T'€0JIOrMYECKHX

OIIoXax.

Knumar romonena. UsMeHeHne KiuMaTa 3a NOoCJIEIHEE ThICAUYeIeThE

Hwxuell rpanuueil rosoneHa OpUHIATO cuuTaTh pybex 10 Teic. ner Hazan.
[ToBplIEHNE TeMIepaTypbl, TasHUE JIEIHUKOB M Pa3pyLICHHE JEAHUKOBBIX MOKPOBOB
Hayanoch 14 TeIC. JET Ha3aa. DTO MOTEINICHWE KJIMMaTa MMENO TiI00allbHBINH XapakTep.
OHO CONMpOBOXKAAIOCH JAeTpajaluell BIOPMCKHX JIEIHHKOBBIX IOKPOBOB EBpombl u
CeBepHoii AMEpPHUKHU, HO TOT Mpoliecc He ObIT MOHOTOHHBIM. Ha ero done npoucxoauinu
KoJie0aHUs TeMIepaTypbl, 4YacTble HACTYIUJICHHS JI€IHUKOB, W3MEHEHHUS YPOBHS
MupoBoro oxeaHa, BbICOTBI CHETOBOM JIMHMM B rOpax, IUIOIIAAN JOJUHHBIX JICIHUKOB,
pacrpocTpaHeHusi pacTUTenbHOCTH. [cue3HoBeHne CKaHAMHABCKOTO JIEAHUKOBOIO
MOKPOBA MPOU3OIILIIO OKOJIO 9 ThIC. JeT Ha3ala, a CeBepo-AMEpPUKaHCKOTO — 7 ThIC. JIET A0
H.3. [lepuonunzanus rononeHa OCHOBaHa Ha Majaeo000TaHMUECKUX MPU3HAKAX.

ITepuon pannero CpenneBekoBbsi (oT VIII B. mo XIV B.) Ha3bIBaeTcsi 3MOXOM
BUKMHIOB. B 3T0 Bpemsi kinumar ctan Oosnee MSATKAM M TEIUIbIM, MPOU3OII0 PE3KOe
YMEHBIIICHHE JIENOBUTOCTH CeBEPHBIX Mopei. B nepuoa mexay 750 r. u 1200 r. BUKMHIrH
otkpputn M 3acemwn Mcmanmuio w  Ipennmanmuio, nocturinu  HerodayHmienna,
OecnipenaTcTBeHHO MmaBayu 10 lInumnbdeprena, Topropany U coBepIIaid HAOETH B YCThE
Cesepnoit Junbsl. B XII-XIII BB. Ha banTuiickom nodepexne u B AHTTIUU BbIpAIIMBaIU
BUHOTPa, 4yTo Ha 4-5° MIMPOTHI CEBEpHEE, YEM B HACTOSIIIEE BPEMSI.

B XIII-XIV BB. HayaJloCb HOBOE IIOXOJOJAaHME KJIMMaTa, IOCTEICHHO
YBEJIMYWIACH JIEIOBUTOCTh CEBEPHBIX MOpEH, MOpPCKHE NyTH B ['peHnanHauio craau
HENPOXOJUMBIMM JJIS YIJIBIX CYJOB BUKMHIOB. JIenHuku I'pennaniny Hayanu HacTynaTh
n yHuuroxkars ux nocenenus. B XII[-XIV BB. yBenmnuunace M BHYTPUCE30HHAS
W3MEHYMBOCTh KiMMara. Hamermncs mepexox K Tak HAa3bIBAEMOMY MAaJjioMy

JICAHUKOBOMY IEPHOAY, KOTOPBIM, 0 MHEHHMIO OJHUX, mNpomokaics ¢ XIV no
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cepeaunsl XIX B., a, mo MHeHHIO npyrux, ¢ XVII B. o cepenunbl XIX B. XapakrepHas
yepTa Majoro JIEAHHUKOBOrO MEepUojJia — NOBeAeHUE ropHbIX JeaHukoB. B XVI B. cTano
3aMETHBIM HACTYIUICHUE AJIbIIMUCKUX JIEAHUKOB, B KOoHIEe XVI B. u B XVII B. gocturio
MakcuMmyMa. HoBblii r106aibHBIN MaKCUMYM TOPHOTO oJieieHeHus B Anbnax, Mcnanauu,
Hopgeruu, Ceepnoit Amepuke, bputanckoit Konym6un u Ilataronckux Angax KOxxnou
Amepuku Obu1 otmMeueH B 1850 r. Hacrymnenme 1850-1860 rr. ObLIO MOCHETHUM
rJ100aMbHBIM HACTYIUICHUEM TOPHBIX JIGMHUKOB W OHO 3HAMEHOBAJIO KOHEI] Majioro
JI€AHUKOBOIO MEPUOJA.

H3menenue knumama 6 nepuood UHCmMpymMeHmanibHolx Haba00eHul

Konebanus knmumara B mocienneit yetBepTd XIX u B XX B. MOKHO OINpEICTUTh
Ha OCHOBE OOpabOTKH MPSIMBIX METEOPOJIOTHMUECKUX H3MepeHui. B Hacrosiee Bpems
MMEIOTCSI MHOTOUHCIICHHBIE CBHUJIETENLCTBA TOTO, UYTO MOTEIUICHHE, MOCIEI0BABIICE 32
MaJIBIM JIETHUKOBBIM NIEPUOJOM, TPOAOJKAIOCH B KOHIE XIX — mepBoii monoBuHe XX B.
DTO HE TOJIbKO OTCTylaHUE TOpHBIX JeAHUKOB B EBpomne, CeepHoil Amepuke u Asum,
HO U 00paboTaHHbBIE PNl MeTeoposiornueckux u3Mepenuit 3a 100 net. C konna XIX B.
nmo 1940 r. mpoucxoauiao MOTEIUIEHME HAa BCEM CEBEPHOM MOJYLIAPHUH, BEIWYMHA
KoToporo cocraBwio He wMeHee 0,6°C, 3arem Ha4yajloch HOBOE NOTEIJICHHUE,
MIPOJIOJKAIOIIEECS U B HACTOSIIEE BPEMS.

Ha puc. 6.2 mpencraBiieHbl XOJI M3MEHEHHUS aHOMAaJIUH TIIOO0AIBHOW cpemHei
rOJI0BOM IPU3EMHOM TEMIEpaTypbl BO31yXa U CIVIAKCHHAs KpuBas, mnojydeHHas 10-
JIETHUM CKOJB3SIIIUM  ocpeaHeHueM. HalOmromaercs pocT cpeaHeil  rioOanbHOU
TeMmrepatypsl 3eMHoro Imapa ¢ koHua XIX crometus npo 40-x romoB XX B.
[Tocnenyromee noxononanue 50-60-x romoB MeHee 3aMeTHO. JTO CKOpee KoyiebaHue
OKOJIO HEKOTOpPOTO 3HaueHusi Temieparypbl. HOBBI pocT TemmepaTypbl Hayajics co
BTOpO# ToNIOBUHBEI 70-X TOJIOB. 3a MEpUOJl UHCTPYMEHTAIbHBIX HAONIOJACHUNA CpEemHss

riobanpHasl TeMIeparypa 3eMHoro mapa yBeiaunauiack Ha 0,5°C.
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1850 1900 7950 1990

Puc. 6.2. BexoBoii X0 r1o0aJIbHON CpeiHEN TOA0BOM TEMIIEPATYPHI BO3yXa y
TIOBEPXHOCTH 3eMJTH
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Jlanable HAOMIOIEHUH 32 U3MEHEHHEM YPOBHS MOps, TIOJy4YeHHBIE C Hadaia BeKa,
NEHCTBUTENIBPHO TMOKA3BIBAIOT, YTO YPOBEHh MUPOBOTO OKeaHa ToBBImAeTCs. CpemnHss
CKOpPOCTh TOBKINICHUS YpoBHSI MupoBoro okeana 4—5 cm 3a 100 ser. Takum oGpa3zom,
nocienuue 100 et MOKHO Ha3BaTh MEPUOJIOM TIOTEIUICHUS KiuMaTa. M3ydeHne npuanH
COBPEMEHHOTO TIOTEIUICHHUS TIOKA3aJI0 CIEAYIOIIee: X0 CPeIHEH TO0BOM TeMIepaTypsl
CEBEPHOr0 TOJYyMApUs C YIOBICTBOPUTEIHHOW TOYHOCTHIO MOXHO OOBSICHUTH
KoJeOaHusIMH (DaKTUUECKONW MPO3PAvYHOCTH aTMOchepbl U MapHUKOBOro 3ddekra n3-3a
n3MeHeHus koHeHTparuu CO, B atMocdepe.

Henpeonamepennoe 6o30eiicmeue uenosexka Ha Kiumam. Hzmenenue
noocmunarouieil.  NOGEPXHOCMU,  MEXHO2EHHOEe  ygeauueHue  KOHUeHmpauyuu
Y2JIEKUCI020 2a3a U UX ROCAeOCmEUA 01 Kaumama.

BosgaeiictBue uenoBeka Ha KIMMAaT IPOSBIAETCS B IPOLECCE TUHAMHYHOIO
pa3BUTHA MIPOU3BOJICTBEHHOM JeATeNbHOCTH. VI3MeHeHus1 B IpupogHOi cpene (BbIpyOka
JIECOB, pacmalika 3eMelb, MEIHOpalus) MPUBOIAT K YMEHBUICHUSAM pPaJdallMOHHOIO,
BJIQ)KHOCTHOTO, BETPOBOTO pekuMa. B KoHedHOM wuTore arMocdepHas IUPKYISIus
pacnpoCTpaHseT 3TH U3MEHEHUS U 3a Mpeesbl pailoHa, I/ie POU3BOAUTCS BO3/IEHCTBUE.

[IpeoOpazoBanuss B OKpyXKaroliel mpupoje (HacakJeHHE U BBIpyOKa JIECOB,
ocylieHre OOJIOT, CO3JaHHEe BOJOEMOB, TOPOJCKas 3acTpoika) OO0YCIOBIUBAIOT
W3MEHEHHs MUKpPOKIMMAaTa M KiuMara. Jleca CylecTBEHHO MEHSIOT BETPOBOM PEXKUM,
pacnpeielieHle CHEXHOro MOKpPOBa U IMPOMEp3aHue MOYBBI, YBEIMUYMBAIOT KOJIUYECTBO
0CAaJIKOB, paJIMallMOHHBIN OanaHc U ucnapeHue. [Ipu BbpyOKe jecoB MeHsAeTcs anbOeno
cuctembl 3emusi—atMocdepa Ha 1% rnobanpHas Temmeparypa nmoHusutcs Ha 2°C. B
HACTOsIIlee BpeMsl TEMIIepaTypa y 3eMJIM 3a CUeT BbIPYOJICHHBIX JIECOB MOHM3MIACH HA
0,6°C.

W3BectHo, uro ynBoeHue KoHueHtpauuu CO, B armocdepe mMoBbIIIAET
temnepatypy Boszayxa Ha 3°C. KommuectBo CO,, KOTOpOE MOMKET BBIICIUTHCS MPHU
pa3JIOKEHUN JpPEeBECHMHBI MOBBICUT Temmeparypy Ha 0,7°C, 4YTo KOMIEHCUPYET
NOHIKEHHUE TEMIIEpaTyphl, 00YCIOBICHHOE POCTOM albOeo.

Cospemennvle npedcmasienuss 0 NPUYUHAX USMEHEHUs KIUuMama 3emuu

[loBbIllIEHWE KOHIIGHTPAllMM TMApHUKOBBIX Ta30B M a’po30jedl  OOBIYHO
paccMaTpUBAaIOTCS KaK IVIaBHbIE BKJIATUYMKN B KIIMMAaTUYECKUE U3MEHEHHUS.

Eme B xonue XIX Beka Oblia yka3zaHa BO3MOXKHOCTb MOTEIUICHUSI KJIMMaTa U3-3a
yBenuueHuit B atmocepe CO, B pe3ynbTaTe CHKUTaHUS KaMEHHOTO YISl U APYroro
TOTIINBA.

B cepenune 60-x rr. XX crometus riay0OKO M BCECTOPOHHE pa3paboTan 3Ty
npobdnemy M.U. Byabiko. OH mepBbIM BbICKa3aJl MPEANOI0KEHHE 00 aHTPOIOT€HHOM
U3MEHEHUM KJIMMaTa, yKa3aJl Ha CBs3b IOTEIUIEHHS C BBIOpPOCAMHU YIJIEKHCIOTHI B

aTMOC(i)epy N Ha OCHOBAHMH PpPaCUYCTOB TCIIJIOBOI'O OajnaHca IMpeacKa3ai rio0anbLHOE
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noremienue. CornacHo nporiozy M.U. bynsiko, caenanHomy B Havane 70-x rr. XX
BEKa, MPEANOJIarajoch, 4ro 3a 120 jgeT KOHUEHTpAIUs YTIEKUCIOTO ra3a YBEJIHMYHUTCS
MIPUMEPHO B JIBa pa3a, a TeMIepaTypa Bo3yXa JOJKHA MOBBICUTHCS nouTu Ha 2.5°C. B
ATOM 3K€ MPOTHO3€ ObLT C/eNIaH BBIBOJ O TOM, YTO MOBBIIIEHHUE TEMIIEPATyphl 00YCIOBUT
COKpalleHUE IO MOPCKHUX TMOJSPHBIX JIbJIOB, & 3HAUYUT, BHI3OBET IOJHEM YPOBHS
MupoBoro okeaHa.

CopepxaHue MapHUKOBBIX Ta30B B TeueHue XX Beka BbIpociio 6osee ueM Ha 30%.
B TeueHue Toro e nepuoja CpeiHss TeMIlepaTypa Ha 3emiie CyIIECTBEHHO MOBBICHIIACH.
[Io cambim octopoxHbiM oueHkaM (IPCC) MexnpaBUTENbCTBEHHOW KOMHUCCHH 10
n3MmeHeHuto kimmata OOH moBbilieHHe 00aIbHON TeMIEpaTypbl COCTABUIIO OKOJIO
0.6°C. lecatb W3 [ecATH CaMbIX >KapKuUX JIET uUMeld Mecto mnocie 1990 roxa.
KonnuectBo atMocdepHbIX 0cagkoB B XX Beke yBeTU4IMiIoch Ha 5-10% B OoJbIIMHCTBE
palioOHOB, PACIOJI0KEHHBIX B CPEHUX U BRICOKUX MIUPOTax CeBepHOTO MOMyIIapusl.

[ToTennenue kIMMaTa COMPOBOXKAACTCS CPEAHETTIO0ATBHBIM MOBBIIIIEHUEM YPOBHS
MOpsI B pe3yibTaT€ TEIUIOBOTO pACIIMPEHHs] MOPCKOMl BOABI M IOJATAaWBAHUS
MaTepuKOBOro  jbAa.  [IpoMCXOOUT  COKpallleHHEe  CHEXHOTO  IOKpoBa U
pactpocTpaHeHHOCTH JbJa. CyIIecTBEHHBIH W Bce OOJBIIMN  yHIepOd BBI3BIBAIOT
AKCTpEMaJIbHBIC TIOTOJIHBIC SIBJICHUS, CBSI3aHHBIE C KJIMMATOM M TMpeBpamiaronecs B
CEpbE3HYIO PolIIeMy.

[Toremienne BOo BTOpOM moNOBMHE XX BEKAa CBI3bIBAETCS, B OCHOBHOM, C
AHTPOITIOTEHHBIM BIUsSIHHEM. ECTeCTBEHHBIE Bapuallid COJHEYHOM U BYJIKAHHMYECKOM
AKTUBHOCTH MPHU3HAIOTCS B KAUECTBE JIUIIIb BTOPOCTENIEHHBIX (PAaKTOPOB.

['moGanpHbI TerUIOBOM OanmaHc 3emMild Cepbe3HO 3aBHCUT OT MApPHUKOBOTO
apdexra, a pervoHadbHbIE OCOOSHHOCTH KIIMMaTa OIPEICISAIOTCS TPEKIE BCEro
KOJIeOaHUSIMU IUPKYJSIMU BOJ OKeaHa B macmTabax necatwinetuil. OxkeaH urpaet
BOXHYIO POJIb B MEPHAMOHAILHOM MEPEHOCE TeIla K TMOJIocaM, MEHsSs TI00ambHBIN
KJIUMAT.

Cospemennvle usmenenus knumama na meppumopuu CegeprHoco nouyuiapus

[TapHuKkOBBIE Ta3bl YCWIMBAIOT BHEIHEE paJdallMOHHOE BO3JCHCTBHUE, YTO
MIPUBEJIO K MOBBIIIEHUIO CPEIHEH TeMIlepaTypbl Y 36MHOM MOBEPXHOCTU 3a TMOCJICIHHUE
100 smer wa 0,6 £ 0,2°C. Temmbl pocTa TeMIEpaTypbl B MOCICIHUEC IECSITUIICTHS,
HauMHast ¢ 1976 r., B TpU-ISATH pa3 MPEBBIMIAIOT TAaKOBBIE 32 IOCIEAHEE CTOJETHE U
nocturaror 0,3 °C/10 ner. [IeBATh M3 HECATH CaMBIX TEIUIBIX JIET 338 BCKO HCTOPHIO
METEOPOJIOTUUECKUX HAOIOAeHUN uMenu Mecto nociie 1990 r.

CornacHo CHOYTHUKOBBIM JaHHBIM, C KoOHIA 1960-x Trom0B MPOU3OILIO
YMEHBIIICHUE TUIOMIAAu CHEXHOro mokpoBa Ha 10 %, miomanb MOpPCKOro Jjibia B
CeBepHOM TOJIYIIIAPUHM B BECCHHUH U JICTHHU MEPUOABI COKpaTHiIach mo4tu Ha 10-15 %,
ypoBeHb MupoBOro okeana B tedeHue XX crojerus noseicwics Ha 10-20 cm. Baxno
OTMETHUTh, YTO YPOBEHb aTMoc(epHbIX ocankoB B XX B. yBemuumics Ha 5-10 % B

OOJIBIIMHCTBE PAlOHOB CPEJHMUX U BBICOKHUX IIMPOT CEBEPHOIO MONyLIapUs U T.I1.
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OcCoO0OEHHOCTBIO HBIHENTHETO IMOTEIUICHUS KIUMaTa SBISETCI TO, YTO OHO
OXBaThIBAET BCE UIMPOTHBIC 30HBI 3€MJIM, HO CKOPOCTh IOBBIIIEHUS TeMIEpaTyphl
BO3/lyXa HaJ CyIIeld BJBOE TMPEBBINIACT AHANOTMYHBIM TOKa3aTeldb HaJ OKEaHOM.
[IpenckaspiBaeTcsl Takke JalbHeWiiee Triao0adbHOE TMOTEIUNIEHHWE KiINMara, 4YTO
MOATBEPKIACTCS TaKXKE TMOCICIHUM JOKIaJAOM  MEXNpaBUTEILCTBEHHOW TPYIIIIbI
skcnepToB Mo m3MmeHeHuro kiaumarta (MIDUK), cnenannesim B [lapuxke B despass 2007
I., COTJIACHO KOTOPOMY IJI00anbHasi TeMIeparypa MpU3EMHOTO CJI0sl BO3yXa K KOHILY
XXI B. Moxer yBenuuutbes Ha 2-4°C IpH onpeeieHHbIX cleHapusx smuccud 1T
EcTecTBeHHO, YTO Ha pErHMOHAIBHOM YypOBHE (B MEPBYIO OYEpedb B YMEPEHHBIX H
BBICOKMX IIMPOTax) OTOT TOKazaTelib MOXeT ObITh mnpeB3odaeH. [logoOHas
HECTAOUIIFHOCTh KJIMMATUYECKOM CHUCTEMBI TMPEACTaBISIET OMpPEAeNEHHYI0 YIrpo3y, Kak
OKpYyXarolle nmpupoaHoi cpese, Tak u yeinoBeuectBy. Ha 15 cammure ATOC ( Cuaneit,
centsa0ppr 2007 r.) Obula TpUHATA ACKJIapainus O cokpameHuu Ha 25 % BBIOPOCOB
MapHUKOBBIX Ta30B B atMochepy k 2030 1.

Opnako, YYUTBIBasE BCIO CIIO)KHOCTh KJIMMAaTHUYECKOHM CHUCTEMbI M  BCe
MHOTOOOpa3ue JEHUCTBYIOIUX MEXAY €€ KOMIIOHEHTaMH — aTrMoc(hepoil, OKeaHOM,
cymei, kpuocepoil u Oumocepoll HEIMHEHHBIX CBA3EH, pacCUUTHIBATH HA CKOpPOE
pelieHue 3Toi TpoOsieMbl HE mNpuxoauTcs. M3Menenus kiaumata B XX CTOJIETUH
MPEJICTABISIOTCS CAMBIMA aHOMAJIBHBIMA U SKCTPEMAIbHBIMU 32 TIOCIEAHHE, I10
MeHblIen mepe, 3000 er.

Takum oOpa3zoM, mpobiieMa COBPEMEHHOTO TJIOOATBHOTO TMOTEIUICHUS KiIMMaTa
HEpa3pbIBHO CBS3aHA C MPOUCXOJAIIUMH TJI00ATBHBIMA U3MEHEHUSMH BCEH MPUPOJTHON

CpPE/IBI.

Bonpocs! 111 CAMOKOHTPOJIsA
3 xakuX KOMIOHEHTOB COCTOHUT KJIMMaTHYecKasi cuctema?
Kakwue BHemHIE 1 BHYTpeHHHE (DaKTOPHI MOTYT BIUATH HA H3MCHEHHE KITMMATHICCKON CUCTEMBI?
[epeuncaure reorpapudeckne GaxToOpsl KINMAaTa.
KakoBo BnustHHEE reorpaduyecKoil MIMPOTHl HA KIIUMAT?
Kak BnmsieT Ha KIMMAT BBICOTA MeCTa HAJl YPOBHEM MOps?
Kak Bnusier Ha KAMMaT pacrpejeieHle Ha 3eMHOM Ilape CyIId U Mopsi?
KaknMm 006pazom BIUsET HA KIUMAT PACTUTEIBHBIN U CHEXKHBIN TOKPOBBI?
YTo noHMMAaeTCcs Mol MUKPO- U ME3OKIUMATOM?
Kaknmu gaxTopaMn onpeaenstoTess MUKPOKINMATHIECKNAE Pa3IHIHs?
Kakwue pakTopbl pOopMUPYIOT MEKPOKIUMAT BOJJOEMOB U TIEPECEUYCHHON MECTHOCTH?
KakoBbl 0COOEHHOCTH MUKpPOKJIMMATa Topojia’?
YTo Takoe «OoCTpOB Terian?
B uewm 3a71aua knaccuduKanuy KIMMaToOB?
Kakoii ritaBHBIN TPUHIIHIT TIOJI0KEH B OCHOBY Kiaccudukanuu kimMaToB b.H. Anrcosa?
Kak Mensics KimumMaT B HICTOpHYIECKOE BpeMs?
Kakumu k1MMaTnyecKuMu yCIOBUSIMH XapaKTePU30BaJICs MaJblid KIMMAaTHYECKUM ONTUMYM?
Kaxoit nepros Ha3bIBaeTCst MaibIM JIEAHUKOBBIM TIEPUOJIOM ?
Kaxue uzmenenust kiumMarta HabJIIOJAIMCh B IEPUOJ MHCTPYMEHTAIbHBIX HA0IIOIEHUN?

KakoBbI OCHOBHEIE MPUYUHBI BO3MOKHBIX aHTPOIIOICHHBIX U3MEHEHUM KiaumMarta?
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Kakne cymecTByIOT OLIEHKHM W3MEHEHHs CpenHeil TI00ambHON TeMIepaTypsl BO3AyXa y TMOBEPXHOCTH 3eMIH B
cBs3u ¢ yBenuueHueM CO; u Apyrux paaualiOHHOAKTHBHBIX T'a30B U KAaK 3TH U3MEHEHUsS MOTYT MOBIUSTDH

Ha yBEJIIMYCHHE YPOBH: OKeaHa?

TEMA Ne 7: TUAPOJIOI'NSA KAK HAYKA. BOJA KAK BEILIECTBO
Jlexknus Ne 7

TUAPOJIOTUA U EE MOJIPA3JIEJEHUSA. METO/IbI T'HJIPOJIOT MUECKHUX
HCCJIEJJOBAHUI. MPAKTHYECKOE 3HAYEHUE I'MJIPOJIOT UN.

AHHOTauMA. B 1aHHON NEeKIUK paccMaTpUBAETCsl CYyTh THAPOJOTHH KakK reorpaduyeckoil Hayku, €€ CTpyKTypa |
HMPUMEHSEMbIE METOJIbl UCCIIE0OBAHUSI, CBA3b TUAPOIOrHH C IPYTUMHU HaAyKaMH O 3eMJle, HayKaMH €CTECTBEHHOIO U
(hM3MKO-MaTeMaTHYECKOTro0 HampaBieHuH. Jlaércs XapakTepHUCTHKAa THAPONOTHH C TO3UIMHA €€ MpaKTHUECKOH
3HAYMMOCTH.
KuroueBble cjioBa: rufpoiiorus, CTpyKTypa TMAPOJIOTUH, METOIbl UCCIIENOBaHUS B T'MJIPOJIOIMH, TMAPOJIOTUS U
MPaKTHKA.
Meroauyeckue pPeKOMEHJAUMH II0 M3YYEHHMI0O TeMbl: IIPM H3Y4YEHHU JAHHOIO JIEKLMOHHOIO MaTepuaia
HEoOX0MMO 4ETKO TOHATH CYTh I'MJPOJIOIMH KaK HayKH M €€ MECTO B CHCTeME HayK O 3emie, a TakKe CBS3b C
JIpYTUMH HaykaMmu. [IpermaraeMbie METOABI U3YYEHHUS B THIIPOIOTUN OOBEINHEHBI B TPYIIIBI, KaXKaasi N3 KOTOPBIX
COJIEPKUT OOJIBIIIOE MHOXKECTBO CBOMX YAaCTHBIX METOJIOB, 3aMETHO OTJIMYAIOIINXCS JIPYT OT JIpyra B 3aBUCHMOCTH
0T 00BEKTa, MpeIMeTa N3YUSHHS U MX XapaKTepucTHK. Bc€ MHOrooOpasme 3THX METOAOB HE HAIJIO OTPaXCHHS B
JTaHHOM JIEKIIMOHHOM Matepuane. OHO Ipearaercst CTyIeHTaM JAJIsl CAMOCTOSTEIBHOIO MOUCKA U U3YUEHUsI.

B 3aBepuueHun 1aércst CMCOK BOIIPOCOB ISl CAMOKOHTPOJISL YCBOCHMS JIEKLIMOHHOT'O MaTepuasa.

I'uaposiorusi (om epeueckux cnog “cudpo” — eoda, “noeoc” — Hayka, yuenue) —
KOMIUIEKC HayK, HM3y4aloluX NPHUPOJHBIE BOABI HA 3eMjie W MPOUCXOMISIINE B HUX
nporieccbl. OHAKO HAJO MOHMMATh, YTO THIPOJIOTHS 3aHUMACTCS M3yYCHHEM HE BOIbI
KaK TakoBOW ((pu3nWyeckoe BEIIECTBO WJIM XUMHYECKOE COCIUHECHHE), a H3YYCHHEM
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3aKOHOMEPHOCTEW paCIpOCTPAaHEHHs] M pEeXKMMa MPUPOJIHBIX BOJA Ha IUIaHeTe. B
CaMOCTOSITEIbHYIO HAyKy CO CBOMM HaOOpOM METOJIOB HCCIEAOBAHUS U CBOEH
TeopeTHIeCcKoi 6a30it ruaposorus opopmumnack B 1920-1930 rr.

B ruaponoruu B 3aBUCHMOCTH OT HANpaBICEHHOCTH M METOJOB HCCJIEIOBaHUS
BBIICIISIIOTCS CIEAYIOLINE PA3AEIIb:
— obwaa 2udponocus, v3yvarouias camble 00IIKME 3aKOHOMEPHOCTH THAPOJIOTMUECKHX
MPOLIECCOB U SIBJICHHUIA;
— 2uodpozpaghua, 3aHUMAIONIASCS HM3YYCHHEM U OINHUCAaHWEM KOHKPETHBIX BOJHBIX
00BEKTOB;
— npukiaonaa (UHNHCceHepHasn) 2udponozusn, paspadaThiBarolias METOJbI pacuéra H
MPOTHO3a PA3TUYHBIX TUIPOJIOTHYECKUX XapaKTEPUCTHK;
— euopomempus, pazpabaTeiBaroas METOAbl U3MEPEHHUI U HAOIIOICHUI TIPU U3YYECHUU
MIPUPOIHBIX BOI;
— ¢husuka npupoonvix 600 (cudpoguzuka);
— XUMUSA RPUPOOHBIX 600 (2UOPOXUMUSL),
— 0uono2usn nPUPOOHBIX 600 (2UOpodUOIO2UA),

Obwan 2udponocus Mo 0OBEKTaM HCCIICIOBAHUS TOAPA3NEIACTCS HA CICIYIONINE TPU
YaCTH:

— 2udpoocust Mopell U OKeaHos,

— 2UOPOI02USL NOBEPXHOCMHBIX 800 CYULU,

— 2u0pono2usi NOO3EMHbIX 800,

T'uoponoeus nogepxnocmmuvix 600 cywiu, SIBISSICH HauboJee U3y4YEeHHON 4acThio OOIIei
TUAPOJIOTHH, IO 0OBEKTAM HCCIIETOBaHUS MOAPa3eIeTCs Ha CIEyIOUIIe TEMBbI:
— TUJIPOJIOTHS PEK;
— TUJIPOJIOTHU 03€D;
— TUAPOJIOTUS BOJOXPAaHWINILL U IIPYIOB;
— THAPOJIOTHS OOJIOT;
— TUJIPOJIOT S JIEAHUKOB;
— TUAPOJIOTUS MOPCKHUX YCTBEB PEK.
CoBpemeHHas THAPOJIOTHS PaCIoyiaraéT MHOKECTBOM B3aMMOIOTIOIHSOIUX APYT
Jpyra METOJO0B HCCIJIEIOBAHUS THIPOJOTMYECKUX MPOLECCOB. BBIIENAIOT cieayronme
OCHOBHBIE I'PYMIIbl METOJIOB UCCIIEAOBAHNUSA:
Mertozpl mosieBbIX MccaenoBanuidi. B HacTosiee Bpems 6e3 MCHOIb30BaHMUS WIN y4€Ta

PE3yNIbTATOB TMOJIEBBIX PA0OT HE OOXOIUTCS HHU OJHO THAPOJIOTHUYECKOE HCCIIEIOBaHUE.
[ToneBbie ncciaeq0BaHMS TOAPA3ICTAOTCS Ha:

— 9KCNneouyuoHHsvle — TIPOBEIACHUE OTHOCHTEIBHO KPATKOBPEMEHHBIX (OT HECKOJIbKHUX
JTHEW 0 HECKOJBKHX JIET) AKCHEIWIIMK Ha BOJHBIX O0OBEKTax (B OKeaHe, Ha JICIHHKE,

peke, o3epe, BOAOXPaHUIIUIIIE);
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— cmayuoxapuvle — MPOBEJICHUE NIUTEIbHBIX (OOBIYHO MHOIOJIETHUX) HAONIOJECHUN B
OTJEJIbHBIX MECTaX BOJAHBIX OOBEKTOB HA CHEIUATBHBIX TUAPOIOTUUECKUX CTAHIUSAX WU
MOCTax.

MeTonbl TUCTAHIIMOHHBIX HCCICJOBAHUN: HAOMIOACHUS U HU3MEPEHUs C TOMOIIbIO

JIOKaTOpPOB, a’POKOCMUYECKHE CHhEMKH ©W  HAONIOJACHUS W T.JI., AaBTOHOMHBIC
PETUCTPUPYIONIUE CHCTEMBI (aBTOMATHYECKHE THAPOJIOTHUYECKHE TIOCTHI Ha peKax,
OyHKOBBIC CTAHITUU B OKEAHE U T.1.).

MeTo/1bl DKCIEPUMEHTAILHBIX MCCIETOBAHMI

— JKCnepumeHmsl 8 aabopamopusx — Ha CIHEUUAIbHBIX JIA0OPATOPHBIX YCTaHOBKaX
MPOBOJSAT SKCIIEPUMEHTHI B YCIOBHUSX, KOHTPOJIUPYEMBIX SKCIIEPUMEHTATOPOM;
— 9KCnepumermsl 8 npupooe (HamypHvle dKCnepuMenmsl) — UCCIEIOBAHUS TPOBOAATCS
Ha HEOOJBIIMX YYacTKaX TMPUPOJHBIX OOBEKTOB, CIEIHAIBHO BBIOPAHHBIX IS
JIeTaTbHBIX UCCIEIOBAHUM (IKCTIEPUMEHTATBHBIC TUIOMIAJAKH, BOJOCOOPHI U T.1.)

CraTucTuueckue MECTOJbI I/ICCJIGI[OBaHI/Iﬁ IMoMOraroT YCTAaHOBUTL CBA3HU MCIKIY

Pa3IMIHBIMU THAPOJIOTHYCCKUMHU XAPAKTCPUCTUKAMU, OIIPCACIUTD CHIIY BIIMAHUA HA HUX
CO CTOPOHBI OIIPCACIIAIOIINX (baKTOPOB (BBICOTa MCCTHOCTH, KOJIMYCCTBO aTMOC(bepHBIX
0CaaKOB, TEMIICpaTypa U T.I[.) B KOHKPCTHBIX NPUPOAHBIX YCIOBHUAX, a4 TAKKC OLUCHUTH
BCPOATHOCTD HACTYIIJICHUSA TOT'O MJIW KMHOI'O TUAPOJIOTHUYCCKOTO IMMPpOoUcCCa NI ABJICHUA.

TeopeTUUeCKMEe METOAbl MCCICIOBAHMMI: 3aBCPHIAIOIKUM JTaIllOM HUCCIICIOBAaHUN BO

MHOTHX CITy4asiX CTaHOBHUTCS TeOpeTHyYeckoe 00O0O0IIeHHe M aHaiau3 (MaTeMaTh4yecKoe
MOJICIMPOBAHNE, CUCTEMHBIN aHAIIU3, TUIPOJIOro-reorpaduieckue 0600IIeHUS U T.1.).

I'unponorus oTHocutcs K TreorpaduueckuM Haykam. EE cBA3p c¢ Takumu
oTpacisiMu reorpaduu Kak KIMMaTOJIOTHsI, TeoMOPp(]OIoTHs, TISIUOJIOTHSI, KapTorpadus,
nJaHamadToBeieHUE U JIp. OYEHb TECHAs, YTO OTpakaeT OOBEKTHUBHO CYIIECTBYIOIIEE
€MHCTBO NPUPOJbI, MPOSBISAIONIEECS BO B3aMMOCBSI3UM BCEX KOMIIOHEHTOB IPHUPOJHOMN
cpenbl, a BOoJa — OAMH W3 BEIYIIMX M JUHAMUYHBIX €€ KOMIOHEHTOB. CBs3aHa
THIPOJNIOTHS M C JPYTUMHU €CTECTBEHHBIMH HayKaMH — TeoJlorHel, Ouosorueii,
MOYBOBEJICHUEM, FeoxXuMuel, reopusukoit. Kpome toro, ruiponorus He MOXKET aKTUBHO
pa3BuBaThCs 6e3 onopbl HAa (PyHAAMEHTaJbHbIE HAYKH — (DU3UKY, XUMHIO, MAaTEMATHKY.
Bcé 6omee Bo3pacTaeT B3auMoJIeCTBUE THPOJIOTUU ¢ MH(OPMATUKON U TEXHUYECKUMU
Haykamu. Ha cThike ¢ 3KOJOrvel akTMBHO Pa3BUBAETCS Takas 4acTbh THJIPOJIOTHH Kak
HKOJIOTMUYECKAs TUAPOJIOTHS (IKOTUAPOIIOTHS).

Pe3ynpTaThl THAPOIOTMYECKUX HCCIEIOBAaHUN MPUMEHSIOTCS B Pa3HOOOpPA3HBIX
HAyYHBIX UCCIIEAOBAHUSX, MIPOMBIIIJIEHHOM U KOMMYHAJIBHOM XO3SIMCTBaxX, OPOIIaeMOM
3eMJIeJIeINY, CTPOUTEIBCTBE B OEperoBoil 30HE peK (MOCThI, HaOepeXHbIe U AaMOBI,
npuYaibl, EPEXoabl TPYOOIPOBOIOB U JTUHUN BHICOKOBOJBTHBIX Tepenad W T.1I.) U B
menbGoBO 30He Mopel W okeaHOB (HedTe- W ra3o700bIBAIOIINE YCTAHOBKH H TIP.),
HABUTAIIMM PEYHOIO0 M MOPCKOTO TPaHCHOPTa, TMAPOIHEPreTHKE, PHIOHOM XO3SHCTBE,
MUHUCTEPCTBAX IO YpPE3BbIYANHBIM CHUTYyalUsIM, IPHUPOJOOXPAHHBIX OpraHU3alUsAX, B

PEKpEaMOHHBIX LEAX U T.1I.
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Jlexius Ne 8

MOJIEKYJISIPHAA CTPYKTYPA U W3O0TOITHBINI COCTAB BO/JbI.
XUMHUYECKHUE CBOUCTBA BOJAbI. PU3NYECKHUE CBOUCTBA BO/bI.

AHHOTauMA. B aHHON JIEKIUU paccMaTpUBAIOTCS OCHOBHbIE (PU3NYECKHME M XMMHUYECKHE CBOWCTBA BOJBI M MX
3HaueHUs 11 ['eorpaduaeckoii 000JIOUKH.
KutoueBble cjioBa: Boja, GU3MKO-XUMUUECKHE CBONUCTBA BOJIBI
MeTtoanyeckue peKOMeHJAUUH MO HM3YYEHHI0 TeMbI: TPH W3YYCHHH [NAaHHOTO JIEKIIMOHHOTO MaTepuaia
HCOOXOIUMO YCBOWTH 3HAHHsSI 00 OCHOBHBIX (PU3UKO-XMMHYCCKHX CBONCTBaX, WX 3HAYCHUU JJIsI MPOIECCOB H
SIBIICHUH, porcxoaanux B I'eorpaduueckoit 060104uKe 3eMITu.

B 3aBepiieHnu 1aéres CIMCOK BOIIPOCOB IJISi CAMOKOHTPOJISL YCBOCHHUS JIGKIIMOHHOTO MaTepHara.

Booa — camoe pacmpocTpaHEHHOE BEIIECTBO Ha 3emie. ToJbkO BOJIa B
HOPMAJIbHBIX 3€MHBIX YCIOBHUAX MOKET HAaXOJUThCA B TPEX arperatHbIX COCTOSHUSX:
TBEPAOM, JKUJIKOM U razoo0pazHoM. M B ATHX COCTOSHUSX BOJA PE3KO OTIMYAETCS OT
Bcex Jpyrux BemiecTB. OHa 00saaeT CIeAyIMUMUA OCHOBHBIMU (DPU3UKO-XUMUYECKUMU
CBOMCTBaMU:

[1] Boma — aTo mpocreiiniee yCTORYNBOE XHMUIECKOE COCTMHEHUE BOJIOPOIA C KHCIOPOIOM
— H,0. XuMuueckn urcTas BojJa — 3TO BEIIECTBO O€3 I[BEeTa, 3amaxa 1 BKyca.

[2] Monekyna BobI HECUMMETPUYHA U 00pa3yeT paBHOOCIPEHHBIN TPEYTOJIBHUK C JIBYMS
ApaMl BOJIOPOJIa B OCHOBAaHMU U SIPOM KHCIIOpoAa B BepuinHe. [laHHOe cTpoeHue
MOJIEKYJIbl BOJIbI HAJIENSIET €€ CBOMCTBAMM 91€KMPUYECKO20 OUNOJis, YTO 00yCIaBIUBAET
OOJBIIIYIO OUINEKMPUYECKVIO NPOHUYAEMOCTb 800bl — BEIMYWHY, MOKa3bIBAIOIIYIO, BO
CKOJIBKO Pa3 CHJIbl B3aMMOJEHCTBUS 2JEKTPUUYECKUX 3apsI0B YMEHBIIAIOTCA B BOJE IO
CPaBHEHHIO C CWJIaMH UX B3aUMOJCHCTBUSA B BakKyyMe. B »Toll CBSI3M, BbICOKas
JURJIEKTpUYECKas MPOHUIIAEMOCTh BOJbI OOYCIaBIMBAET €€ BBICOKYIO PACTBOPSIOLIYIO
CrocoOHOCTh MO OTHOIICHHIO K JpYrMM BemlecTBaM. B mpupone Boma He ObIBaeT
XUMHUYECKH YHCTOM, U TIOOTOMY OHA TMPENICTaBIsICT CO00U crabwiti pacmeop. ITO BCeraa
ra3oBO-COJIEBOM PACTBOP Pa3IMYHON KOHLIEHTPAINH, T.€. pa3IMYHONU COJIEHOCTH.

[3] Xumuveckn yucTas Boja B YCIOBUSIX HOPMAJIbHOTO aTMOC(HEPHOrO JAaBJICHHS KHITUT
npu Temreparype +100°C, 3amep3aer npu 0°C u umeeT HaMOONBIIYIO IIOTHOCTH TPHU
temneparype +4°C (tounee — +3.98°C). XapakrepHo, YTO IPHU OXJIAXKIECHUU BOJBI HUXKE
+4°C mIOTHOCTH BOJIbI yMEHbIIAETCs (a4 HE MOBBIIAETCS, KaK y JPYrux BemiecT!), a
00BEM e€ yBeNMUMBAETCS, IPU ATOM B MOMEHT 3aMep3aHusl XUMHUYECKH YUCTON BOJIBI IPU
temneparype 0°C ormedaercs pe3koe yBenmueHue oobéma moutu Ha 10% ot 0O6béMa
BOIbI B OKUAKOW (aze. OTH aHOMaJbHBIE CBOICTBa BOJBI HUMEIOT OTPOMHOE
THJIPOJIOTUYECKOE 3HAayeHHWe, T.K. JIEN Jierdye BOAbl U IMOATOMY paclojaraercs BbIIIE
’KUJIKOW BOABI B BOJHBIX 00beKTax. boiee Toro, BogHble OOBEKTHI B 3UMHEE BpeMs, Kak
OpaBWIO, HE NPOMEP3al0T A0 JHA, IIOCKOJBKY IpecHas BOJAA, OXJAKIEHHAs 110
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temriepatypsl Hibke +3.98°C, cTaHOBUTCS MeHee IJIOTHOW M ‘“‘BCIUIBIBACT  OJIMKE K
MOBEPXHOCTU BOAHBIX 00BEKTOB. [ITOTHOCTH BOJBI M3MEHSIETCSI TAKKE B 3aBUCUMOCTH OT
COZIEpKaHUsSI B HEW PacCTBOPEHHBIX BEIIECTB M YBEIMYUBACTCS C POCTOM COJIEHOCTH.
Hekotopoe BiMsHME Ha IUIOTHOCTh BOJBI OKa3blBA€T TAaKXKE JaBJICHUE: XOTS
CKUMAEeMOCTb BOJIbI OUEHb Majia, HO Ha OOJIBIIKX I1yOMHaxX B MUPOBOM OKEaHE OHa Yyxke
omyruma. Tak, Ha kaxzasie 1000 M morpy»xeHust IIOTHOCTh BOABI BCIEACTBHUE JABJICHUS
crosba Boawl Bo3pactaer Ha 4.5-4.9 kr/m°. Ecou OBl BoJa OblIa HEC)KMMAaeMa, TO
ypoBeHb MupoBoro okeaHa ctossi O Ha 30 M BbIIlE, YeM 3TO UMEET MECTO B
JIEUCTBUTEIIBHOCTH.

[4] Jna Bompl xapakTepHa BBICOKAs yOelnbHask menioémkocms (KOJTHMYECTBO TEIUIOTHI,
HE0OX0IMMOE ISl HarpeBaHUs €IMHUIIBI MAacChl BOJBI HA OJIMH T'PaJlyC) MO CPAaBHEHUIO C
JPYTUMU JKUJIKOCTSIMU U TBEPABIMU BemiecTBaMU. C yBETMYEHUEM B BOJE PACTBOPEHHBIX
coJiel €€ TemI0EMKOCTh HEMHOTO CHHUYKAETCs, IOITOMY TEIIIOEMKOCTD COJIEHON MOPCKOMN
BOJIbl HEMHOTO MEHBIIIE, YeM MpecHOU. TernoéMKoCTs BOABI B 2 pa3a OoJiblle, YeM Y
nepeBa, B 5 pa3 Ooiblie, yeMm y mecka, B 10 pa3 Oombiie, yem y xkenesa, B 3000 pa3
Oonpllie, 4YeM y BO3AyXa. OJTO 3HAYUT, 4TO, oxjaxnaas Ha 1°C ogumH KyOHWYECKHA
CaHTUMETP BOJbI, MOKHO HAarpeTh Ha CTOJBKO ke rpaaycoB 3000 em® BO3AyXa. IJTO
CBOMCTBO BOJIbI UTPAET OTPOMHYIO TEIJIOPETYIHPYIONIYIO POJIb HA TJIAHETE.

[5] nst BomBI XapakTepHa Maast menionpo8ooHocns (MEHBIYIO TEIIONPOBOIHOCTh UMEET
muiib Bo3ayx). C yMEHbIIEHHEM TEeMIIepaTypbl U JABJICHUS U YBEJIIUUYEHUEM COJIEHOCTHU
TEIJIONPOBOHOCTh BOJBI HEMHOTO yMeHbIaetrcs. C TMOHWKEHUEeM TeMIlepaTypbl U
YMEHBIIICHUEM TUIOTHOCTH JIbJIa U CHETa MX TEIUIONPOBOJAHOCTh TAKXKE YMEHBIIIACTCH.
Manast TermiIoNnpoBOJHOCTh BOJABI CIOCOOCTBYEeT €€ MEJICHHOMY HAarpeBaHui0 U
oXJIaXxJeHut0. B utore: cHer mpepoxpaHseT NouBY, a JEA — BOJOEMBI OT IPOMEP3AHUS.

[6] ITo cpaBHEHHIO C APYrUMH JKHUAKOCTAMH BOJa HMEET HEBBICOKYIO MOACKVIAPHYIO
8sa3Kocmb  (6HympeHHee mpeHue). BSI3KOCTh BOJBI yYMEHBINAETCI C POCTOM €&
teMriepatypsl. [lo3TOMy B XON0AHOE BpeMsl BA3KOCTb BOJBI HECKOJIBKO BBILIE, YEM B
TEMJI0e BpeMs. YBEIMYEHHE MUHEpPATU3allid HECKOJIbKO MOBBIMIAET €€ BA3KOCTh. C
pPOCTOM JaBJICHUSI BSI3KOCTh BOJIbI YMEHBIIIACTCS, a HE TMOBBIMIACTCS, KaK y APYTHX
KUIKocTel. brmaromapss Majnoil BSI3KOCTH BOJia TeKyda, U Jake HEOOJbIINE BHEITHUE
CHUJIBI IPUBOJIAT €€ B IBHXKCHHUE.

[7] Jns Bomel xapakTepHO BBICOKOE IO CPABHCHHIO C JAPYTUMHU IKHIKOCTSIMH
nogepxrnocmuoe uamscerue. C POCTOM TEMIIEPATYpbl OHO HEMHOTO YMEHBIIAETCH.
HeoObuHO BBICOKOE MOBEPXHOCTHOE HATSKEHHE BOBI CIIOCOOCTBYET pa3MbIBY MOYBO-
TPYHTOB: JOXJEBbIe Kalulkl Ojarojapsi MNOBEPXHOCTHOMY HATSIKEHUIO YIOPYTrd U
007a1al0T BBICOKOM KHHETHMYECKOM OJHEprued u, ClelI0BaTEeNbHO, pa3pyLIMTEIbHON
CUJION. DTO CBOMCTBO BOJIbI UTPAET OOJIBIIYIO POJh B BEPTUKAIHLHOM TOJHITHU BOJBI B

Iopax u Kalnujurapax 1rno4sB u paCTeHI/IP'I, obOecreynBas ux BOJHBIM IIMTAHHUCM.
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[8] CBer oT moBepXHOCTH BOJBI YACTUYHO OTPAKACTCs, HA IPAaHUIIE pa3jieyia BOJAa—BO3IyX
IpEIOMIIIETCS, @ B TOJIIIE BOJABI PACCEMBAETCS M MOIJIOMIAETCS M B PE3yJbTaTe 3TOTO
ocnabsercs.

[9] Boma xopoimio mpoBoauT 3BYK. B Tosie BOABI MPHU ONPEACIEHHBIX YCIOBHUSIX 3BYK
MOKET PaCTIPOCTPAHATHCS HA OTPOMHBIE PACCTOSHUA U ¢ 00JIbIION CKOopocThio. [Ipu s3TOM
cKopocTh pacrnpocTtpanenus 3Byka (1400-1600 m/c) B Boge B 4—5 pa3 BbIllIe CKOPOCTHU
pacrpocTpaHeHusi 3Byka B Bo3ayxe. CKOpocTh 3Byka B BOJAE YBEIMUYMBAECTCSA C
MOBBIIIICHUEM €€ TeMriepaTypsl (B cpeaneM okono 3.0-3.5 m/c Ha 1°C), conénoctu (1.0—
1.3 m/c Ha 1%0) u ¢ poctoM naeinenus (B cpeaHeM okojo 1.5-1.8 m/c ma 100 m
HOTPYKEHU).

[10] Xumudecku uncTast Boja — IUIOXOW MPOBOTHUK JICKTPUICCTBA. DIIEKTPOIIPOBOJTHOCTD
apaa npumepHo B 10 pa3 HMXKe, 4eM Yy JKHUJIKOW BOJABL. DIJIEKTPOIPOBOJAHOCTH BOJbI
HEMHOT'O YBEJIMYMBAETCS C TOBBIIMICHHEM €€ TeMIepaTyphl, HO PE3KO BO3pacraer ¢
YBEJIUYCHUEM MHUHEpAIU3aIuu. OJIEKTPONPOBOJIHOCTh BOJBI OTHOCHUTEIBHO Ci1abo
BO3pACTAET C POCTOM JIaBJICHUS BOJBL.

[11] Boma mMmeeT HeMano HM30TOMHBIX Pa3HOBHIHOCTEH (BCEro MOXET ObITh 42 HM30TOMA
BOJbl), TaK KaK BOJOPOJ U KHCIOpPOJ, OOpa3yloIlHe BOJHYIO MOJEKYIy, HMEIOT
HECKOJIPKO TIPHUPOIHBIX H30TOINOB. M3BecTHBI TpH m3oroma Bogopoga (H' — mpornit
(cambiit nérkmit), H? — neitrepuii (J — tsoxéneiit) u H® — tpuruii (7 — cBepxTsokénsiii)) u
TPU U30TOIA KUCIOpOoAa (016, oY, 018). Monekyibl BOAbI pa3HOr0 M30TOITHOIO COCTaBa
ecTb B JI00OM Karjie BOAbI, HO NpeoOsanaioT B Hed JErKue M30TOMNbl BOJOPOAA U
kucnopona. I[lpaktuuecku (Ha Oonee uem Ha 99.7%) mpuponaHas Bojga — 3TO H,'0"

(“oObrunas™ wim “nérkas’” Boma) ¢ mpuMecsiMu. Bona, nmomnasmias B atMocdepy, Ooraye

npoTUeM U OellHee JelTepreM, 4eM MOBEPXHOCTHAS BOJIA. O™ B neii B 500 pa3 MeHblIE,

gem O [Ipu sTOM mepexon BOABI M3 OJHOW OOOJOUKH B JIPYTYIO COMPOBOXKIAETCA

OCTOSIHHBIMU M3MCHCHMSMHU €& M30TOIHOro cocrasa. Hp?0™° (mm DgOlG) — 9TO T.H.

“Tspkénas’” Boga Oe3 I[BeTa, BKyca W 3amaxa, HO yAenbHBIM Bec e€ Ha 10% BeIme, yeMm

o0Obr4HOM BOJBI, M KUIUT oHa mpu +101.4°C, a 3amep3aer npu +3.8°C; makcumanbHas

IJIOTHOCTh TakoM Bojbl oTMmeudaetTcs npu +10°C. Tspkénas Bojga HE B3pbIBOOINACHA, HE

ropuT. OHa aKTUBHO TMOIJIOMIAET BJary, kKak Obl cTapasch pa30aBUThCA. B yucToit

TSOKENONW BOJIE CEMEHa PACTeHH HE MPOW3PACTAIOT, HE XUBYT HU YEPBU, HH PHIOBI.

Opnako Tshk€nmasi BoJa HE SIBISACTCSA SIOM JUis OWOTBI: B HEH MOTYT CYIIECTBOBATh

MUKpOOpranusMel. B mpupozne Tskénoil Boasl npumepHo B 5000 pa3 MeHblle, 4yem

oObruHOM. B atmocdepe e€ HeT. Boga ¢ M30TONMHBIM cOCTaBOM H,°0™ (vmu T 2016) — 3TO

T.H. “cBepxTsikénas’” Boga. E€ Ha 3emie, mo pa3HbIM olLieHKaM, oT 15 g0 20 kr.

Bomnpocs! 17151 caMOKOHTPOJIS
Urto nzyuaer ruaposorus?
KakoBa cTpykTypa ruipojiorndeckoii HayKu?

KaxoBa cTpyKTypa ruipojIoruy NOBEPXHOCTHBIX BOJ CYLIU?

62



Ha3zoBuTe OCHOBHBIE TPYIIIIBI METOIOB MCCICIOBAHUS B THIPOIOTHH.

KaxoBa cBsI3b THIPOJIOTHH C APYTUMU HAyKaMu?

KakoBa npakTuyeckas 3Ha4MMOCTb THIPOJIOTHH?

Yt0 Takoe AMAIEKTpUYECcKas IIPOHUIIAEMOCTh BOJIBI M YTO OHA 00yCIaBIMBaeT?
KakoBbI aHOMaJIbHBIE CBOICTBA BOJIBI TI0 INIOTHOCTH U MX POJIb B ruapochepe?
HasoBure ocHOBHbIE (PH3MUYECKHE CBOWCTBA.

Ha3zoBuTe 0OCHOBHBIE H30TOMHBIE PA3HOBUIHOCTH BOJBI.

TEMA Ne 8: BOJA HA 3EMUIE
Jlexmus Ne 9

PACHIPEJAEJEHHUE BOJAbI HA 3EMJIE. KOJIMYECTBO BO/IbI HA 3EMJIE.
KPYI'OBOPOT BO/IbI HA 3EMJIE

AnHoTanusi. B nannoit nexiyun naéres nonstue o runppocdepe 3emin 1 e€ COCTaBHBIX YacTsaX. BBoanTes monsTre
KpPYroBOpoTa BOABI (THAPOJIOTMYECKOrO IUKJIA), PACCMAaTPHUBAIOTCS OCHOBHBIC TNPHYMHBI €r0 BBI3BIBAIOIINE
(cosHeyHast SHEpPTUsl W CWiIa THKECTH Ha 3emiie), a TaKKe BBLACIAIOTCS JBa OCHOBHBIX BHJA JTOTO IHMKJIA —
r100abHBINA ¥ BHYTPUMATEPUKOBBIA — CO CBOEH BHYTPEHHEH CTPYKTYpoii (HaOOpOM 3BEHBHEB).
KoatoueBblie ciioBa: ruapocdepa, CTpykTypa rujgpocdepsl, KpyroBopoT BOABI B MIPUPOAE, THAPOIOTHIESCKUH IIHKII,
Ko duneHT Baaroodopora.
MeToanyeckne peKOMEHJANMH MO W3YYEHHMI0 TeMbI: IIPH H3yYCHUH [aHHOTO JICKIMOHHOIO Marepuasa
HEOOXOIMMO TIOHMMATh CYTh KPYrOBOpPOTa BOZBI B MPUPOAE M MPUYHMHAX, BBI3BIBAIOIINX €T0, YCBOUTH 3HAHHA O
TJIABHBIX BUJIAX KPYroBOpPOTa BOJABI B TNPHPOAE M HUX BHYTpeHHEH cTpykrype. CTyaeHTaM peKOMEH/IyeTcs
CaMOCTOSATENIFHOE M3Y4YeHHE 00Jiee AeTaNIbHOW CTPYKTYPHI (COOTHOIICHHUS Pa3HBIX 3BEHBEB) BOJHBIX KPYTOBOPOTOB
KakK 110 OT/JeJIbHBIM OKeaHaM 3eMJIM, TaK M MO OT/ICJIbHBIM €€ KOHTHHEHTaM.

B 3aBepreHnn 1aércst COMCOK BONPOCOB JUIsSi CAMOKOHTPOJISL YCBOCHHUS JIEKIIMOHHOTO MaTepHaa.

OO6mmit 00bEM BOJIBI HA TUTAHETE OIlEHUBAeTCs mpuMepHOo B 1.388 mupa. KM, npu
3TOM Ha J0iIt0 MUpPOBOTO OKeaHa mpuxoautcs cBbime 96.4%. 13 BOIHBIX O0OBEKTOB
CyIIK HAUOOJBIIEe KOJUISCTBO BOJBI COACPIKUTCS B JICTHUKAX — CBBINIC 28.6 MIIH. KM
(1.86% Bcex Box mmaneTsl). Jaxee cremyror o3épa (0.176 mH. km° (0.013% Bcex Boj
mraHetsr)), pexu (0.091 v, km® (0.007% Bcex Boj mianeTs)), 6omora (0.011 M. kKm>
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(0.0008% Bcex Bon mnaHetsl)), Bogoxpanunuia (0.006 miH. KM (0.0004% Bcex BOA
riaHeTsl)) U pexu (0.002 miH. kM (0.0002% Bcex BOJ ILIAHETHI)).

Ha nomto BoJ, 3aKkiIOUEHHBIX B BEpXHEW TouIle JUTochepsl 3eMiu, TPUXOAUTCS
0K0JI0 23.7 MITH. KM (okomo 1.7% Bcex BOA MIaHETHI).

Macca Bojbl, 3akitou€HHas B aTMOc(epe U KUBBIX OpPraHU3Max, CPaBHUTEIBHO
HeBelnKa — B cyMMme okoJio 0.014 miH. KM (0.0011% Bcex BOA TJIAHETHI)).

Bce mepeuunciennbie Bbllie BOJBI 00pa3yloT cudpocghepy — BOAHYIO OOOJIOUKY
3emiid, BKJIIOYAIOIIYIO BCIO XUMUYECKU HE CBSI3aHHYIO BOJYy HE3aBUCHUMO OT €€ (a30BOTO
cocTossHUS. 3eMiid — camasi BojgHasg InraHera COJIHEYHOH CHCTEMBI, T.K. okoio 71% eé
MOBEPXHOCTU MOKPHITO BogamMu MupoBoro okeana. OO1as miomnaab BOJAHBIX 00bEKTOB
cymu 3emid (JIeTHUKH, 03€pa, BOAOXPAHUIIUIIA, peKH U 00JI0Ta) cocTaBiseT okoo 21.5
MiH. kM°. TakuM 06pa3oM, CyMMapHast TOBEPXHOCTb BOIHBIX 06beKTOB (MHPOBOiT OKeaH
+ BOJIBI CYIIIH) OL[CHUBACTCS B 382.5 MITH. KM’ (WIH 75% MOBEPXHOCTH ILIAHETHI).

Kpyrosopor Boabl B mnpupoae (IrMApoOJOTHYECKMA LHUKJ)— TIPOIIECC
[UKIMYECKOTO TIepeMelleHus BoIbl B ['eorpaduueckoil 000JI0YKE, COCTOSIIMA U3
WCIapeHus, KOHIEHCAIMH, OCAJAKOB M TOBEPXHOCTHOTO U TOJ3EMHOTO CTOKa BOJBI C

CYIIIK, ¥ CO3JAIONTNIl OCHOBHOW MEXaHW3M Iepepacipeie/iCHUs] Ha IJIaHETEe BEIIeCTBa U
sHepruu. OH 00bEIUHSET B €IMHOE 11€]10€ HE TOJIBKO BOJIHBIE 00BEKTHI TUAPOCHEPHI, HO
W pasHbple KOMMOHEHTHI [eorpadmueckoit obomoukm (armocdepy, ruapochepy,
mutochepy, Ouoty). dusmyeckass OCHOBA PA3TUYHBIX THAPOIOTUYECKHX IIMKJIOB Ha
3emuie — myuncTas 3Heprus CojHIa U CUJIbI TSHDKECTH HAIllel IUIaHETHI.

ConHeuyHasi dSHeprus — TNPAKTHUYECKH TIABHEWIIUN HWCTOYHUK Temsia Ha

noBepxHocTd 3emud. Pangmanus, nocrtymaromas or 3BE34 M JIyHel (oTpaxEéHHas
COJIHEUHasl pajuanusi) B AECATKH MIUIMOHOB pa3 cilabee COJHEYHOH, a MOTOK TeIUla K
noBepxHoctd u3 Henp 3emun B 5000 pa3 mensuie, noinydaemoro or Connua. Ponb
COJIHEYHOW 3HEPrHMM B KPYroBOPOTE BOJBI HAa 3€MJI€ INPOSIBISIETCS YEPE3 HAarpeBaHHUE U
nocjenyrollee UCHapeHuIo BoJbl, (opMHUpOBaHHWE BO3AYIIHBIX U BOAHBIX MOTOKOB B
atMocdepe 1 MUpOBOM OKeaHe U IPYTrUX BOJHBIX 00BEKTAX CYIIU Yepe3 HepaBHOMEPHOE
NpOrpeBaHue 3TUX CpeA. DTO MPUBOAUT, B CBOIO OYEpelb, K IMEPEMEIEHUIO BOJIbI:
BOJISIHOTO 1apa B BO3/yX€e, BOJHBIX Macc B BUJIE TEUEHUI B OK€aHaX, MOPsIX, 03Epax M Mp.

Cuna TtspkecTd OOyClaBiIMBaeT BBINAJCHHE CKOHJCHCHPOBAHHOM B aTrMmocdepe

BOJbI Ha 3E€MHYIO IMOBEPXHOCTh B BHUJE aTMOC(EPHBIX OCAIKOB, a TaKXKe CTEKaHHE
MOBEPXHOCTHBIX U MOA3EMHBIX BOJ CHOBA B MHUpPOBOW OKE€aH WJIM BHYTPEHHUE BOJIOEMBI
CyLIN.

B T'eorpadudeckoit 000JI04Ke TPUHSITO BBIJCISTH JIBA TJIABHBIX THAPOJIOTHUYECKIX
IIUKJIa (KpYTOBOPOTA BOJIbI): 2/100a/1bHbLIL VI BHYMPUMAMEPUKOBDLIL.

I'nobanvuvtii  2udposiocuueckuii YUKI CBSI3bIBAET MUTPAIMIO BOJBI MEXIY
okeaHamMu u cyumieil 3emnu. B HEM BBIIEHSAIOT JBa MPOCTPAHCTBEHHBIX 3BEHA —

OKEAHUYECKOE U MAMEPUKOBOE.
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http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%BE%D1%81%D0%B0%D0%B4%D0%BA%D0%B8

Oxeanuueckoe 36eHo TIPENICTABIAET COOO0M MOBTOPSIIOIIMNCS KT — “Vcmapenne ¢
noBepxHocTh OxeaHa — NepeHoC BoAsgHOro mnapa Hajx OkeaHOM — OCaJKd Ha
noBepxHocTH OKeaHa — OKEaHUYECKUE TeUeHUs — UcTapeHue”.

Mamepukosoe 36en0 — TOBTOPAIOIIMNCA HUKI — “VcrmapeHue ¢ MOBEPXHOCTU
CyILIM — MEPEHOC BOASHOTO Mapa — OCAJKH Ha MOBEPXHOCTU CYIIM — MMOBEPXHOCTHBIA U
MO/A3E€MHBIN CTOKU BOJIbI — UCTIAPEHUE .

O6a »THX 3BE€HA CBS3aHbBI APYT C APYrOM MEPEHOCOM BOAsIHOTO mapa ¢ OkeaHa Ha
Cyllly ¥, HAIPOTHUB, MEPEHOCOM KHUIAKOW BOJBI MOBEPXHOCTHBIX U MOJ3EMHBIX CTOKOB C
cymu B OkeaH.

C noBepxHocTH MHpPOBOTO OKeaHa €XKETOAHO HcHapsieTcs OOBEM BOJBI,
OIICHMBACMbIiT IPHMEPHO B 505 ThIC. KM, a BO3BPAIIAETCS B BUIE aTMOCHEPHBIX OCAIKOB
JIUIIB OKOIO 458 Thic. KM® (4yTh MeHee 91%). Pasnocts B 47 ThIC. KM (4yTh Gonee 9%) —
3TO BOABI (BOJSHOM Nap), HEPEHOCUMBIE BO3AYIIHBIMU OTOKaMH ¢ OKeaHa Ha CyILy.

Ha moBepxHOCTH k€ CylIM €XErogHo BeImagaeT okono 119 Toic. KM
aTMOC(HEPHBIX OCAKOB, U3 KOTOPBIX 72 ThIC. KM° (60.5%) — 9T0 COGCTBEHHO “MeCTHBIC”
0Ca/IKH, 0GPa30BaBIHECS BCISACTBUE HCIIAPESHHS BOBI ¢ cyin, i 47 Teic. kv (39.5%) —
0CaJIKi, OOYCIIOBJICHHBbIE OTMEYEHHBIM BBIIIE MEPEHOCOM BoAsHOro mapa c OkeaHa.
OTMETHM, 9TO 13 72 THIC. KM° “MECTHBIX” OCAIKOB npuMepHO 0Kos10 60% 00yCIOBIEHBI
bu3MUeCcKUM UCTIaPEHHEM C TTOBEPXHOCTU BOJHBIX OOBEKTOB U MOYBO-TPYHTOB, U OKOJIO
40% — TpaHcniupalyei pacTUTENBHOTO MTOKPOBA CYIIIH.

U3 47 Thic. KM® BOAbI B BUIEC BOSHOTO rnapa, IOCTYNMBIIEr0 Ha CYIIy C
MupoBoro okeana, B TOM ke 00bEMe Bo3BpaiaeTcss B OkeaH B BUAE MOBEPXHOCTHOIO U
MOJI36MHOT'0 CTOKa C OCYLIEHHOW YacTh 3eMHOM Kopbl. M3 sToro o6wvéma okomno 95%
NPUXOJUTCS HA TOBEPXHOCTHBIM (PEYHOW U JIEMHUKOBBIN (Tajas JIGMHUKOBAas BOJA,
OTKaJBIBAIOIINECS] OT TOKPOBHBIX JIEHUKOB aiicOepru)) cTok u okojo 5% — Ha
MMOJ3€MHBIH.

N3noxxeHHas BbIIE B OOMIMX YepTax cxema rio0aabHOro TUApOoIorH4ecKoro
LIMKJIa IpeJCTaBlieHa Ha pucyHke 8.1. PaccMoTpeHHast cxema KpyroBopoTa BOJIbI B
JEHCTBUTENLHOCTH Ky/a Goiee CIOKHas.



http://upload.wikimedia.org/wikipedia/commons/a/a9/%D0%9A%D1%80%D1%83%D0%B3%D0%BE%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D0%B2%D0%BE%D0%B4%D1%8B.png

Puc. 8.1. O6mias cxema rio0aibHOro rUIpPOIOrHUECKOro MUKIIa
(o marepuanam ['eomornueckoii ciryx0661 CIIIA)

[Ipn rugponormyeckux pacuérax BaKHO YUUTBIBATh, YTO CYILIA MOJpa3fesieTcs
Ha JIB€ YaCTU — O0JIACTU BHEILIHEIO CTOKAa, C KOTOPOM BbINaBIIME aTMOC(EPHBIE OCAJKU
MOCTYTAIOT C TOBEPXHOCTHBIM WJIM MOJ3EMHBIM CTOKaMu B MupoBoii okeaH (okoisio 80%
IUIONIAIM CYIIN), U 00JacTH BHYTPEHHEro cToka (OeccTOouHble 00JacTH), HE JAIoIue
ctoka B MupoBoii okeaH (okono 20% miomanu cymm). [lpumepamu KpynmHeHmmx
obnacteld BHYTPEHHETO CTOKa SBIAIOTCA BOJOCOOpHBIN Oacceiin Kacnuiickoro u
Apanbsckoro mopei, mycTeiHu LlenTpanpHoi A3um (Anamans, ['o6u u Takna-MakaHn),
yacth mycThiHW Caxapa, JluBwiickoil mycTeiHM W mycThiHM Kamaxapu B Adpuke,
Bbonwmmoit O6acceitn B CeBepHoit Amepuke, 3anagHas u LlentpanbHas ABCTpaius U JIp.

Buympumamepukoewtit  cudponozuueckuii Yuki — CIOXHBIH MHOTOKPATHO
MOBTOPSIFOLIMICA MPOLECC MepepacupeesieHus] BOAbl HaJl KOHKPETHbIM YYaCTKOM CYIIN
3emmu. Ha mro0om ydacTke CymM OCaJkd CKJIAAbIBAIOTCS Kak U3 MPOJYKTOB
KOHJCHCAIIMHM BOASHOTO Mapa, MPUIIEANIEr0 U3BHE HA JAHHBIM y4acTOK, TaK U BOJSHOTO
mapa ‘“MeCcTHOTr0” TPOUCXOXKICHHS (TIPOAYKTOB (PU3HUECKOTO HCIAPEHUS C BOJHBIX
00BEKTOB M TIOYBO-TPYHTOB, a TaK)Ke TPAHCIIMPAIIMK Ha TAaHHOM y4acTke) (puc. 8.2.).

X (Xsnem + Xenymp)

Puc. 8.2. Cxema BHYTpUMAaTEPUKOBOTO MHAPOJIOTHIECKOTO [IMKIIA
A — 06bEM BOJIBI, TOCTYIMUBINKN ¢ BO3IYIIHBIMHI ITOTOKAMH Ha y4acTOK Cymid u3BHe, C — 00BEM BOJIHI,
BBIHECEHHBIH BO3IYIIHBIMHM MOTOKAMH 3a TMPEAENbl ydacTKa Ccyid, X — 00bEM BOJIBI B BHIE OCAIKOB
(ocaaxu U3 BOASHOTO Hapa, NpuIeauero u3BHe (Xoew), + “MecTHBIE” 0CaANKH (Xgupmp)), Z — 00BbEM BOJIBI,
UCTIAPUBIIHUICS ¢ MTOBEPXHOCTH, Y U G — 00BEM BOJIBI C MOBEPXHOCTHBIM M MOJ3EMHBIM CTOKAMH.

O0BéM BOJBI, BBEIHOCHUMBIN 3a npeaciiel ydaCTka Cymr ¢ BO3AYIIHBIMU ITOTOKaAMH

MOJKET OBITh PACCUMTAH CIICTYIOIINM 00pa3oM:

C=A-X+2
NN
C=A—(Y+G)
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B oneHke BHYTpUMATepHKOBOrO LHKJIA BaXXHOM XapaKTEPUCTHUKOMN SIBIISIETCS
ko3ppuyuenm enazoooopoma (K,,) — otHomeHne BHEIHHUX (X,,en) U BHYTPCHHHX
(Xsnymp) OCAIIKOB:

Kﬂ.’l = 1 + (Xsuem/XeHymp)

Jlns HeOoMbIIMX MO IUIOMIAAM y4acTKOB cymu K, npuOnuxaeTcs K eIUHUIIE.
JlanHbli K03 (ULIMEHT MOKa3bIBAaET MOTEHIMAN BJIArooOecrneyeHus: TEpPUTOPUH 3a CUET
MECTHBIX PECypcOB BOJIbI. B apuIHBIX (3aCYNUIMBBIX) pETHOHAX IIJIAHETHl JaHHBIN
KOA(PUIIMEHT MEHbIIIe, BO BIAXHBIX — OoJblie, U u3MeHsercas oT 1.1 mo 1.7 mo
YCPEIHEHHBIM OLIEHKAM JUIsl pa3HbIX KOHTUHEHTOB 3emiin (Muxaiinos u 1p., 2005).

Bonpocs! 17151 cCaMOKOHTPOJIsSA
UYro Takoe ruapocdepa 3emmu?
KakoBa ctpykTypa runpocdepst 3emian?
UYro Takoe KpyroBopoT BOJBI B Ipupojae?
KakoBBI HCTOUHUKHU 3HEPTHUH KPYTrOBOPOTA BOJIBI?
UYro Takoe ro0aNbHBINA THAPOIOTHUSCKUH IHKIT?
YTo Takoe BHYTPUMATEPUKOBBII THAPOTOTUIECKUN ITHKII?

UYro Takoe ko3 dunmeHt Braroodbopora’?

TEMA Ne 10: THUAPOJIOI'US PEK
Jexmus Ne 10

THUIbI PEK. BOJOCBOP U BACCEHH PEKHU. MOP®OMETPUYECKHUE
XAPAKTEPUCTUKU BACCEHHA PEKH. PYCJIO PEKU. TPOJOJIbHbBIN
ITPO®UJIb PEKU. PEYHAS CETH

AHHoTanusi. B 1aHHON Nekiuy BBOAUTCS MOHITHE “peka’ W maétcst camast oOIasi TUIM3AIKs PEK 10 Pa3IudHbIM
KputepusM. KITFO4eBBIMU MOHATHS MPH M3YUCHUU TAHHON TEMBI TaKXKe SBISIFOTCA “BOIOCOOp pekn” u “‘OacceiiH

<

pexu”’ (C OMMCAaHMEM MX OCHOBHBIX MOP()OMETPHUYECKHX XaAPAKTEPHCTHUK), “PYyci0 peku”’, “NPOAOJIBHBINA MPOopMiIb
peku”’, “pedHasi ceTh” M UX MOP(OIOTHUCSCKHIE MIEMEHTHI U XapaKTePUCTUKH.

KuroueBble cjioBa: peka, BoocOOp peku, OacceitH pexu, pyciio, MpoI0JIbHbIN PO PEKH, PEUHAS CETh.
MeToanyeckne peKOMEHAANUH MO M3YYeHHIO TeMBbI: Ipe/JiaracéMblili JICKIIMOHHBII MaTepHaJl COJAEPKHUT JIUIIb
camble 00IIMe MPeACTaBICHNS O peke n e€¢ GacceliHe. B »TON CBSA3M CTyAE€HTaM PEKOMEHIYEeTCSl CAMOCTOSITEIbHAS
riyOokast IpopaboTKa pa3feioB O THUIM3ALUHM PEeK, MOP(OJIOTMYECKOM CTPOCHHMU pYyCel pPeK, KiIacCH(UKaIMsIX
PEUHBIX PYCEI, O THITHU3AIUAX IPOIOIBHBIX POQHICH peK.

B 3aBCpUICHUN JIa€TCsl CITMCOK BOIPOCOB IS CAMOKOHTPOJISI YCBOCHUA JICKHMOHHOI'O MaTepuajia.

Peka — ecrecTBeHHBIN MOCTOSTHHBIN BOJIHBIN MOTOK, TEKYIIUI B CHOPMUPOBAHHOM
UM pycIIe.

K pekam OTHOCST nHIIb MOCTOSIHHBbIE BOJOTOKHU C BOJOCOOPHOM IIOIIAJBIO HE
meHee 50 km°. BOOTOK MEHBIIIEr0 pa3Mepa Ha3bIBAIOT PyUbsIMH.

Bcerpeuarorcs pexku, HE HMEIOIIUE CTOKA B ONPEACIIEHHYIO HENPOAOKUTEIBHYIO

Y9acTh roJia 1o npuinHe nx MpoMep3aHud UK MCPCChIXaHusl. Ecau xe BOJOTOK HEC UMECT
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cToKa OOJBIIYI0 YacTh I'0Jia, TO TAKOW BOJOTOK K pekaM He oTHocutcs. He sBisitoTcs
peKaMu Jaxke KpymHbIe BOJOTOKH (ITPOTOKH), COSIUHSIONINE JIaryHbl ¢ MopeM. He MoryT
CUMTATbCA PEKaMU KaHAJIBI.

Hcmok pexku — 5TO0 MecTo, Tlle HAYMHAeTCsl peka (POJIHHUK, BBIXOJ W3 03epa,
JIeHUKA U TIp.).

Yemve peku — 510 MecTO BniaZieHUs: peKU B IPYTOd BOJIHBINA 00BEKT (OKEeaH, MOpe,
03epa, BOAOXPAHUIIUIIE, PEKa).

THUIIbI PEK

Cy1miecTBYIOT cleyIolye TUMU3anuu (Ki1accupuKaimm) pex:
[lo pasmepy BBIICISIOT PeKH Goavuwe (¢ IUIOWAB0 BogocGopa Gomee 50000 xm?),
cpeonue (¢ momanso Bogocbopa ot 2000 mo 50000 KMZ) U manvie (C TUIOMIAIBIO
BogocGopa meree 2000 km?).
[lo ycnosuam npomexkanusa pexu TOAPA3NENAIOTCS HA PAGHUHHblE, NOJIY2OPHblE U
20pHble.
[lo wucmounuxkam (sudam) numanusa peKu TONPA3IACIAIOTCS Ha PEKH C
MIPEUMYIIIECTBEHHO CHE208bIM, O0HCOEBbIM, NeOHUKOBLIM U NOO3EMHbIM TTUTAHUEM.
ITo éoonomy pesxcumy (no xapakmepy eHympuz0008020 pacnpeoeneHus cOmKa 600but)
BBIICTISIIOT PEKH C BECEHHUM NON0800bEM, C HON0BOO0bEM 6 MENIYI0 YdACmb 200d, C
NABOO0UHBIM PENCUMOM.
[To cmenenu ycmoiiuueocmu pycna peku’ ycmotiuugvie U HeyCmouyugule.
[To nedoeomy pexncumy: 3amepsarowue u nezamepsaroujue.

BOJJOCBOP U BACCEHH PEKH

Boxoc6op pexkn — 4acTh MOBEPXHOCTH CYIIM TOJIIH MOYBO-TPYHTOB, C KOTOPOH
peka moiiydaet cBo€ nuTaHue. BoiaenstoT BonocOopsl noeepxnocmmuvle 1 noO3emHble.

bacceilH pekM — 3TO 4acTh CylIM, BKIIOYAKOIIAs JAHHYIO PEYHYIO CHCTEMY W
OrpaHUYeHHasl OpOrpaPpUUECKUM BOIOPA3IEIOM.

OO6bIyHO TIOHATHE BOJOCOOp M OacceiiH peKkHu COBMAJAIOT, OAHAKO CIydaloTcs U
HecoBmaaeHus. Tak, ecnu B TMpeaenax peyHoro OacceliHa 4YacTh €ro OKa3bIBAeTCs
OeccTOYHOM, TO OHA, OCTaBasCh YacThiO OacceifHa, yxke mepecTaér ObITh YacTbhiO
BOJI0cOODpA.

HecoBnagenne rpanun 0OacceilHa, BBIIEISEMBIX IO  OporpaduyecKoMy
BOJIOpa3Jielly, U TpaHUI] BOAOCOOpa MOXET ObITh WU B TEX CIIy4asX, KOIrJla TPAHMIIbI
MOBEPXHOCTHOIO M TOJ3EMHOIO0 BOJOCOOPOB HE COBMAJAKOT, T.€. KOIZIA 4YacTh
MOJ3EMHOT0 CTOKAa IMOCTYMAaeT M3-3a MPEAesIOB JaHHOTO OacceifHa, TMO0 yXOIUT 3a ero
npeiebl.

JUis KaXao0ro peyHoro OacceiiHa ONpenelsoT cienyrolnue MophoMeTpudecKue
XapaKTePUCTUKHU:

1) Inowaow bacceiina,
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2) /muna 6acceiina — TpsiMas, COCAMHSIOIIAS YCThe PEKM W TOUYKY Ha
BOZIOpa3/ielie, MPIIETaloNlyl0 K HCTOKY;

3) Makcumanvhas wupuna 6accetina — npsiMasi, IPOBEICHHAS MTEPIICHAUKYIIIPHO
K JuTHHE OacceifHa B HanboJiee MMUPOKOH eTo YacTH;

4) Cpeonsin wupuna 6accetina — OTHOIUICHHWE IUIOMIAIU OacceiiHa PEeKH K ero
JUTHHE;

5) Jdruna 6o0opazoenvhotl aunuu,

6) [uncoepaguueckas Kpusas, TIOKa3bIBalOIAs pACIpEICICHUE IUIONIAIH
OacceiiHa 0 BBICOTaM MECTHOCTH,

7) Cpeonsisi gbicoma b6accetina;

8) Cpeonuil yxnon nosepxnocmu baccetina.

PYCJIO PEKH

Haubonee tunmuneiMu Me3opopMamu penbeda pycen MeaHIPUPYIOMIHNX PEK
sBisitores (puc. 10.1):

Ilepekam — KxpymHas aJUIIOBHAlIbHAs PYCJIOBas TIpsla, OTIMYAONIAsCS
HAaNMEHBIIUMH TIyOMHAMH M HAWOOJBIIMMH CKOPOCTSMH TEYEHHS BOIBI B pEKax;
O0OBIYHO TIepeKaThl MEPECEKaoT pycio peku noxa yriom 20-30°. BepxHwuil mo Te4eHHIO
CKJIOH TiepekaTa Oojiee TOJIOTHI, TPOTUBOMOJOXKHBIN CKIOH, OOpamEHHBIH 10
HaNpaBJICHUIO TeUCHUS (T.H. noodsanve nepekama) — 00jee KpyToil; Hanbosee riryookas
4acTh MEPEKaTOB, PACMOJOKEHHAs] MEXIY COCEIHUMH IIECAMH, TNI€ TPOXOAUT JHHUS
HanOONBIINX TIIYOWH pycia, Ha3bIBACTCS Kopvbimom nepekama. llepexaTsl Mo cBOeMy
CTPOCHHUIO OBIBAIOT TPEX BUJIOB: nepesanvl — TEpPeKaThl ¢ MNIABHBIMHU WM HEOOJIBIINMU
U3MEHEHHUSIMH OTMETOK JIHa 0€3 pe3KO BBIPAXKEHHOTO MO/IBAJIbS, HOPMAIbHblEe — TIEPEKAThI
C XOpOIIO BBIPAKEHHBIM IOJIBAJIbEM, TMEPEKOIICHHBIE (CABUHYTBIE) — C PE3KUM
UCKpUBJIEHHBIM (papBaTepoM (puc. 10.2).

IInéc (nnécosasa nowuna) — nambonee TIIyOOKHIl ydacTok (zmempeccusi) pycina
PEeKH, PACIIOJIOKEHHBIH BIOJb MOJIMBIBAEMbIX (BOTHYTBIX) BOJOTOKOM O€peros,
OTIMYAIOIIUICS OTHOCUTEIFHO MEHBIIIMMU CKOPOCTSIMHA TE€YCHUS BOJIBI.

Ilpupycnosvie ommenu — MEIKOBOJIHbIE YYACTKU PyCiia PeKH, pacloyIOKeHHbIE Ha
BBINYKJIBIX Oeperax peKu, T/ie MPOUCXOJUT aKTHBHAS aKKyMYJISIUST PEYHBIX HAHOCOB,
NEPEHOCUMBIX PEKOH MPEUMYIIECTBEHHO C €€ MPOTUBOIOJIOKHOTO Oepera.

B cBoro ouepenp Bce BhIMIEOTMEYCHHBIE Me30(opMbl penbeda pycria
yCIOXHSIOTCS (popmamu penbeda MeHbllero nopsiaka (MUkpogopMamu), AeTalOUIUIMU
CTpoeHue pycen pek emé Oosee cnoxxkHbiM. K Takum mukpodopmam penbeda OTHOCHT:
pucghenu, OoHHbIe O10Hb, NecuaHvle CmosadUe 80Hbl, AHMUOIOHbL U JP.




Puc. 10.1. Cxema cTpoeHHUs yyacTKa pycia MEaHAPUPYIOIICH PeKU
1 — mnécoBas JomuHAa, 2 — IPUPYCIOBast OTMENb, 3 — IIEPEKaT, 4 — TMHUS HAaNOOIBIINX TITyOUH PEKU U
HarpaBlieHHe e€ TeueHus, 5 — Oeper, MOABepraroIInics MHTEHCHBHOW OOKOBOI 3po3nn, 6 — Oeper ¢
MHTCHCUBHOMN aKKyMYJISIIIMEeH HAHOCOB, / — HAMPABJICHUE MHIPALMU PycClia peKH (PEYHBIX U3ITYUYHH).

HothlJleblﬁ nepexkam nepekowenublﬁ nepexkam

Puc. 10.2. Cxema cTpoeHUs pyclIOBBIX IEPEKATOB ABYX Pa3HBIX THIIOB
1 — inécosas noumHa (la — BepxHsis, 16 — HKH), 2 — ToOouHM epekara (Ila — Bepxuui, 116 —
HWKHUI), 3 — KOPBITO Tiepekara, 4 — TMHUA HauOOJIbIINX IITyOUH peKu, 5 — HanpaBiieHUe TeUeHHUs PEKH,
6 — rpebens nepekara, |1l — 3aToH (3aTOHCKas YacTh) HUXKHEH IIECOBOH JIOIIMHBL.

ITPOJIOJIbHBIN MPO®NIb PEKA
Ilpooonsustit npogpuns peku — 310 TpaduK W3MEHEHUS OTMETOK JTHA M BOJHOU

MOBEPXHOCTH BIOJb pyciaa. Ha ropusoHTanbHOM ocu Tpaduka OTKIAABIBAIOTCS
paccTosHUSI MO JUIMHE PEKH, Ha BEPTUKAIbHOW — aOCONIOTHBIE WJIM OTHOCHTEIbHBIC
BBICOTHI JIHA pycia (0OBIYHO IO JIMHUM HAaUOOJIBIINX TJTyOUH) WIIM YPOBHS BOJbI PEKU.
Pa3HocTh OTMETOK JiHA MM BOAHOM MOBEPXHOCTU PEKU HA KAKOM JIMOO0 €€ ydacTke
Ha3bIBaeTCs nadenuem pexu. Pa3HOCTb BBICOT UCTOKA U YCThsl PEKU COCTABIISIET HOIHOE
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nadenue pexu. IlpononbHble TNpPOPUIM PEK MOIYT OBITb  MIAGHOBOCHYMBIMU,
NPAMOTUHEUHBIMU, BLINYKALIMU W CMYyneHyamviMy. XapakTep MPOJIOJIbHBIX Mpoduiei
peK orlpeaensercs OCOOCHHOCTSIMU T'EOJIOTHUECKOTO0 CTPOCHHS U peibeda peyHoro
OacceliHa, a TaK)Ke SPO3UOHHO-AKKYMYJISITUBHOM JIEATEILHOCTA CaMOM PeKH.

PEYHASA CETb

COBOKYMHOCTb BCEX €CTECTBEHHBIX BOJIOTOKOB B PEYHOM OacceiiHe COCTaBIISIET
peunyto cemob. OHa 00pa3yeTcs TJIaBHOW pPEKOH, BHagarolnieldl B MPUEMHBIA BOJOEM
(Mope, o3epo, Apyrasi KpymHasi peka U 1p.), 1 BCEMH BHJAIONIUMU B HE€ MPUTOKAMHU
pa3IMyHOrO mopsiAka. B kauecTBe TNIaBHOW PEKHM B pa3HBIX CIydasX CUUTAIOT JIMOO
HanOoJiee IIMHHYIO PEKy B Oacceline, 1u00 Hanbosee MOJTHOBOIHYIO.

OCHOBHBIMHU KOJIMYECTBEHHBIMU XapaKTEPUCTUKAMU PEYHOM CETH SIBISIOTCS:

Ilpomascénnocme peunoi cemu — CyMMa JUJIMH BCEX PEK CETH B Ipenesax
peuHoro 6acceitna () L), BbIpakeHHast B KM HJIH THIC. KM;

TI'ycmoma peunoit cemu — OTHOIIEHUE TPOTSHKEHHOCTH peuHor cetd (O.Lj) K
wionaau peunoro 6acceiina (F), Beipaskaemoe B KM/KM?. I'ycroTta peuHoilt ceTu ToM Win
WHOW TEPPUTOPHUM OMPEAEIAETCS CIO0KHBIM COUYETAHUEM KIMMATUYECKUX W TEOJIOro-
reoMop(oIoruUecKux yCcJIOBHI pedHoro OacceitHa. [IoHATh MPOUCXO0KACHUE CTPYKTYPHI
COBPEMEHHOM cetu peK HEBO3MOKHO 6e3 3HAHUS T€0JIOTHYECKUX,
najxeoreoMopQoIOTUIECKUX U MAJCOTUAPOTIOTHIECKUX YCIOBUN €€ (hOpMUPOBAHUS.




Puc. 10.3. Tunsl peyHOU ceTH TIO XapakTepy pucyHka (A — mpeBoBUIHbIN, b — mepheBUIHBINH, B
— pewéruatelii, I' — napannensHbii, J — IeHTPOCTpEeMHUTENbHBIN, E — IeHTPOOEKHBII)
1 — pexa u HampaBleHHE € TeUeHMs, 2 — 00JIaCTh TEKTOHUIECKOTO OITyCKaHWs,
3 — 0071aCTh TEKTOHUYECKOTO TOAHATHSL.

I'ycrora peunoit cetu B npenenax Boctouno-EBponeickoll paBHUHBI B ILIEJIOM
3aKOHOMEPHO YMEHBIIIAETCSI C CeBepa Ha IOT: B JIECHBIX 30HaxX oHa coctaBisieT 0.4-0.6
kM/KM’, B cremHoii 30He — 0.2-0.3 kM/KM®, a Ha KpailHEM IOTO-BOCTOKC PABHHHBI B
npenenax [IpuKacuiickoil HU3MEHHOCTH — He Gomee 0.05 KM/KM’, 9TO OTpaXaeT oGLIyIo
TEHJICHIIUIO YMEHBIIICHUS KOJIMYEeCTBAa aTMOC(HEpPHBIX OCAJKOB B 3TOM HampamieHue. B
ropax KaBkaza, Kk mpumepy, ¢ pOCTOM KOJHUYECTBA OCAJKOB U YCIIOKHEHHUEM Ie0JIOro-
reoMop(OJIOTHIECKOTO CTPOCHHS TEPPUTOPHH, T'YCTOTA 3aMETHO Bo3pacTtaeT — 110 0.8-1.2
KM/KMZ, a nHoraa u 10 1.7-2.0 km/km>.

Heob6xomuMo moHMMaTh, YTO CJIOXKMBIIASICA pedyHas CeTh TOW WJIM HWHOHU
TEPPUTOPUU — HE €CTh PE3yJbTaT COBPEMEHHON €€ YBIAXHEHHOCTH aTMOC(HEpPHBIMU
ocaJIkaMH, TMIOCKOJIBKY pedHasi CeTh 00pa3oBasiach B 00Jiee paHHHE Te0JIOTHUECKHUE DTOXH,
C UWHBIMH  KJIMMATHYECKHUMH  YCIOBUSIMH, CHOPMHPOBAB  JIOJIMHHYIO  CETh,
YHaCJI€JIOBAaHHYI0 COBPEMEHHBIMU pekaMu. B OOJBIIMHCTBE Ccllydae COBPEMEHHBIC
ocaJiku JIM0O TOJIEPKUBAIOT CYIICCTBOBAHHE TOW IMAaJEOCEeTH PEK, 100, HAIpPOTHB,
cokpamarot e€ (B cliydae UCCYIICHHUS KIIMMaTta B 0oJiee T03/IHee BpeMs).

Peunas ceTh mo xapakTepy pUCYHKa MOXKET OBITh CIEIYIOIIUX OCHOBHBIX THIIOB
(puc. 10.3).

Jlexus Ne 11

BHUABI INTAHUSA PEK. KIACCUH®PUKALIUSA PEK 110 BUJAM ITUTAHUS. PA3DI
BOJHOI'O PEXKUMA PEK (ITOJIOBOJBE, TIABOJAKHW, MEKEHD)
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AHHoTanusi. B 1aHHO# nexunu u3noxeHa nHGopManus 00 OCHOBHBIX BHIAaX BOJHOTO NMUTAHUS PEK U MX BKJIAT B
CYMMAapHBI PEYHOW CTOK BOJBI B PA3IMYHBIX (PU3UKO-TeOTpapUUCCKUX yCIOBUSAX. PaccMaTpuBarOTCs OCHOBHBIC
(akTOpbl, OKa3bIBAIOIINE BJIHMSHUE HA CTPYKTYPY BOJHOTO THUTaHHA pek. Ja€rcs moHsTHE 00 OCHOBHBIX (azax
BOJIHOTO peKnMa peK (M0JI0OBOJIbE, TaBOIKU, MEXEHb).

KiroueBble cjioBa: peka, BOJHOE MMUTAaHUE PEKH, THAPOIOTHUSCKHINA PEKUM PEKH, ITOJIOBOJIBE, TTABOIOK, MEKEHb.
MeTtonnyeckue peKOMEHIANNH MO W3YYEHUI) TeMBI: MpEAaracMblil JCKIIMOHHBII MaTepUall COJCPIKUT JIUIIIb
camble OOIIHe MPEACTABICHUS O BOJHOM IMUTAaHUH PeK. B 3TO# CBA3M CTyZCHTaM pPEKOMEHIyeTCS CaMOCTOSATEIbHAs
riy0oKkast mpopaboTKa pa3esioB O TUITU3AIMH PEK [0 BHAM IMUTAHUS U KJIACCHU(UKAIIMU PEK MO THIPOIOTHICCKOMY
(Tipexkie Bcero BOTHOMY) PEKHMY pPeK.

B 3aBepenuy JaéTcs CUCOK BOIPOCOB UL CAMOKOHTPOJIS YCBOCHUS JIEKIIMOHHOT'O MaTepuaIa.

Buabl nuTaHus pexk

[Ipu enquHCcTBE aTMOC(EpHOTO MPOUCXOXKICHUS, B KOHEYHOM CUETE, BCEX PEUHBIX
BOJI HEMOCPEACTBEHHBIE IYyTH TIOCTYIUICHUS BOJBI B pPEYHBbIE TOTOKA MOTYT OBITh
pasznu4Hbl. BeIIENAIOT YeThIpe OCHOBHBIX BUJA MUTAHUS PEK.

HoxneBoe nmuranue. (711 pek, NpOTEKAlOLUIMX B YCIOBHUSAX TEIMJIOTO KIMMaTa,
[JIaBHBIA BUJ MHUTAaHUS — JOXKJAEBOE. DTOT BHUJ NHUTaHHUS B riI00anbHOM MaciiTabe
ABIIAETCA [NIaBHEUIINM. B yMepeHHBbIX MHUPOTaxX AOXKAEBOE MUTaHWE HanboJiee 3aMETHO B
Témioe BpeMs roga. B pailoHaXx ¢ MYCCOHHBIM KIMMAaTOM JOXKJIE€BOE IHTaHUE
MOBBIIIEHHOE: ero 10is coctaBisieT 10 60—70%. B pernonax, pacroyioxeHHbIX B HU3KHUX
HIMpOTaX, I/I€ HET CE30HHOIO0 CHEXKHOIO II0KpOBa, MO JOKIEBOTO IUTaHUS
yBenuuuBaetcs 10 80—90%.

(!) UYem  Oonplie  MHTEHCHUBHOCTb,  IUIOIIAJb  pPAcCHpOCTpaHEHUs U
IPOJOJDKUTENIBHOCTD JTOK/CH, TeM Ooiblie (MPH MPOYMX PABHBIX YCJIOBHUSAX) BEJIWYMHA
JIO’KJIEBOTO TIaBOJIKA.

(') YUem Oombiiie OTHOIICHHE MEXAY IUIOMIAABI0 PACIPOCTPAHCHUS TOXKIA H
IUIOUIA/IbI0 peyHoro OacceiiHa, TeM 0oJiblle BEIMYMHA BOZMOXKHOTO MaBOJIKA.

(!) UeM MeHblIIE BIAXKHOCTh BO3/lyXa U CyIlI€ IOYBA B MIEPHUO]I BRINAACHUS TOKIS,
TeM OoJibllle 3aTpaThl BOABI HAa HCMApeHHE W MHOWIBTPALNIO, U TEM MEHbIIE BEIUYHHA
JIO’KJIEBOTO TIaBOJIKA.

Ioxzemunoe mnuTanme. OHO ompenensieTcss XapakTepoM B3aUMOJEHUCTBHUS
TPYHTOBBIX (IIMPE — MOA3EMHBIX) U PEUYHBIX BOJ. DTOT BUJI NIUTAaHUS HAauOOJEe YCTOMUUB,
U B YMEPEHHBIX IIUPOTaX SIBISAETCS €AMHCTBEHHBIM MCTOYHUKOM MHUTAHUS PEK B 3UMHEE
BpeMms. Benuka ero posb B JIETHE-OCEHHEM MeEXEeHU. B ciaydae mOCTOMHOU
TUIPABINYECKON CBA3M PEKM W TIOJ3EMHBIX BOJ| C TNEPEMEHHBIM HAmpaBlIEHUEM HX
JBIKEHUSI PEKM IOJIY4YaroT IMOA3EMHOE IMUTAaHUE B TEUEHUE BCErO roja, KpoMe IHKa
MI0JIOBO/IbSI, KOT/Ia PEYHBIE BO/BI OMUPAIOT IIOI3EMHbBIE BOJIBI.

[TogzeMHOE MHUTaHKE BO MHOTOM 33aBHCHUT OT: KJIMMaTa, OCOOEHHOCTEH CTPOEHUs
OacceliHa, cocTaBa Mopo/l, clararoniux Oacceit.
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CHeroBoe muraHue. B yMepeHHBIX MIMPOTAX OCHOBHBIM HCTOYHHUKOM ITHUTAHUS
pPEK CIYKHT BOJA, HAKAIUTMBAIOIIASACS B CHE)KHOM IMOKpoBe. CHEr B 3aBHCHMOCTH OT
TOJIIMHBI CHE)KHOTO TOKPOBA M IJIOTHOCTH HAa MOMEHT TasHHs MOKET JaBaTh Pa3HbIiA
cioit Bogsl (Hy):

H, = ax(Hexpc)Xps

raie H, — TommuHa cHera, p. — IUIOTHOCTh CHETa, p, — IJIOTHOCTh BOJIBI, 8 —
MepeXoHbIN KO3 (UITMEHT: eclIi 0 BoJbl H, BBIpaskaeTcs B MM, a TOJIIIIMHA CHETa B
cM, To a = 10, ecau B 0IMHAKOBOM pa3MepHOCTH, TO & = 1.

[ITOoTHBIE MOKpBIA CHET MOXET HMETh IUIOTHOCTH a0 600-700 KF/M3,
cBexxeBblnaBmuii caer — 80-140 KF/M3, cieskaBmmiica cHer — 140-300 kr/m° (10 Havasa
Tastmst), 250-350 kr/M° (B Hawame TasHms) u 300-450 kr/M° (B KOHIE TasHKS).
CHEKHHKH BO BPeMsl TasHHS HMEIOT mioTHOcTb 400-600 Kr/m°, naBuHHBI cHer — 300-
450 xr/m°.

3amacel BOABI B CHere B OacceifHe 3aBHCAT OT BEIWYMHBI 3MMHHX OCAJIKOB,
KOTOpasi ONpeeiaeTCs KINMATHICCKUMHE YCIOBUSIMH TEPPUTOPHH.

3amacel BOJBI B CHEXKHOM IIOKPOBE pacCHpeNesSioTCs MO IUIomanu OacceliHa
HEPaBHOMEPHO, HAXOJSICh B 3aBUCUMOCTH OT BBICOTBI MECTHOCTH, IKCIIO3UITUU CKIIOHOB,
HEPOBHOCTEH penbeda, XapakTepa pPacTHUTEIBHOTO IMOKpoBa W T.A. Tak, MO NpUYMHE
NEepPEeHoca BETPOM B MOHMKEHUSIX penbeda (JomuHax, 0ankax, oBparax, JOJIHHAX PeK U
mp.) CHera HaKalIMBaeTcs OoJbllle, YeM Ha POBHOW IMOBEPXHOCTH. MHOTO CHera
HAKaIlJIUBACTCS B JIecaX, KyCTApHUKAX U T.I.

JletTHMKOBOe MUTaHUE. DTO MUTAHUE HUMEIOT JUIIb PEKH, Oepyliue Hayaio B
pailoHax ¢ BBICOKOTOPHBIMH JIEAHUKAMU U CHEKHUKaMH. B cpegHem Ha 3emuie BelMunHa
JIEIHUKOBOTO TMHTAaHUS cocTaBisieT He Oonee 1% oOmero ob6bema pEeYHOro CTOKA.
OnHako y HEKOTOPHIX KPYIHBIX PEK, CTEKAIOMIMX C MOKPBITHIX JICAHUKAMU TOp, JOJSI
JITHUKOBOTO MUTaHUS MOXKET jfocturath 10-15%, a y MajibIXx peKk B HEMOCPEICTBEHHOU
0IM30CTH OT JIeTHUKOB — 10 50-60%.

Bkmajn JeTHUKOBOTO CTOKAa B CYMMAapHBIM CTOK peK OyaeT MpOIOpIHOHAICH
OTHOCHUTEIIBHOM TUTOIIA/IM OJICJICHEHUS B PEYHOM OaccelHe.

Bonpiioe BivsiHMe HA MUTAHUE PEK OKA3BIBAIOT:

1. Penvegh, xoTOpBI TpOsiBAsieT ceOs depe3 YKIOHBI BOAOCOOpa, aOCOMIOTHBIE U

OTHOCUTENIbHBIE  BBICOTBI, PAaCWwICHEHHOCTh BojaocOopa (0T  abCONMOTHOH U
OTHOCHTEIHHON BBICOTHI 3aBHCHT THUI M KOJIWYECTBO aTMOC(HEPHBIX OCAIKOB; YKJIOH
OacceifHa ompeaenseT CKOPOCTh CTEKaHHUs BOABI: Y€M MEHBIIE YKJIOH, TEM BHIIIE, TpU
NPOYMX PABHBIX YCIOBHUSIX, TIOTEPH BOABI Ha HCIAPEHHE OCAJAKOB M  BEJIUKO
NpOCauMBaHUE WX B TPYHT; B CHJIBHO pPACWICHEHHBIX PEUHBIX OacceiHax mois
JI0KJIEBOTO TIUTAHUSI PE3KO BO3PACTAET).

Cocmas 2opubix nopod, cnaralomx OacceiiH, KOTOPBI OIpeaeiseT CTeNeHb
GuIbTpanuu BOJBI.
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3. 3axapcmosannocms 6o0oc6opa (B CWIBHO 3aKapCTOBAaHHBIX OacceiHax, JOXIACBOC U
CHEroBO€ NMHUTAHWE MEHBIIE, U OIPOMHAsl Macca BOJbI TEPSETCS, YXOJid B KapCTOBbIE
IYCTOTHI; 3aTO Ha nepudepur KapCTOBBIX MAacCHUBOB MOTYT OTMEYaTbCs MOIIHbIE
BBIXO/IbI [T0/I3€MHBIX BOJ).

4. PacmumenvHulili nOKpog, KOTOPBIM ONpPEEsieT CTENEHb IIEPOXOBATOCTH MOBEPXHOCTH,
0 KOTOpPOM HpOUCXOOUT cTekaHue. Kpome Toro, Haiauuume Jjeca MOXKET BbI3BaTh
HOBBIIIEHHOE HCIAapeHue, T.K. 3aMETHO BO3pacTaeT TpaHCHHpauus pacTeHuil. B necy
TasHUE CHera 4yTh IMPOAOJKUTENIbHEE U, CIEA0BATENbHO, [T0JOBOJLE CUIBHO PACTSIHYTO
BO BpPEMEHH M TPOUCXOTUT CUJIbHAs HMH(PHUIBTpanus BOABI B TMOYBO-TPYHTHL. Ha
O€3JIECHOM TEppUTOPUU OTMEYAETCS, HAIMPOTHUB, OBICTPOE M BBICOKOE IOJIOBOABE M
HU3Kas MEXXEHb.

OcHoBHbIE (pa3bl BOJHOTO PeKUMA peK

Bo BHYyTpUrosoBoM (CE€30HHOM) peXHUME pPEK BBIACIAIOT PSJI XapaKTEPHBIX
nepuofoB (¢da3) B 3aBUCUMOCTH OT W3MEHEHHs YCIOBUW NHUTAHUS U OCOOEHHOCTEH
BOJHOrO pexuma. Iy GOJBIIMHCTBA PEK MHpa Pa3InYaroT cleayrouire (Gasbl BOJHOIO
pexuma: MoJI0BO/IbE, TABOJKU U MEKEHb.

Ilonoeodve — daza rUAPONOrHUECKOro (BOJHOTO) pEXHMMA PEKH, E€XKErogHO
MIOBTOPSIOMIASICS B JAHHBIX KIMMATUYCCKUX YCIOBUSAX B OJUH W TOT K€ CE30H Troja U
XapaKkTepu3yrouascss HanOoJbIIell BOIHOCTBIO U MPOJODKUTENIBHO BBICOKUM YPOBHEM
BO/ibl. DOpMUpPYETCs Kak TalbIMU CHETOBBIMH, TaK U J0XKIEBbIMH BoJaMH. TasHue cHera
Ha paBHMHAX BbI3bIBAET MHTEHCUBHOE BECEHHEE MOJIOBOJIBE.

Ilagoook — daza rUAPOIOrHUECKOro (BOJHOTO) pEeXUMa, KOTOpas MOXKET
MHOTOKPAaTHO TOBTOPATBCSL B  pa3iMyHble CE30HBI TOJa, M  XapaKTepu3yercs
UHTEHCUBHBIM, OOBIYHO KPAaTKOBPEMEHHBIM YBEIMUYEHHUEM PAcXOJO0B U YPOBHEH BOJBI.
[TaBojku BBI3BIBAIOTCS JTUOO MOXKASIMHU, JTUOO CHETrOTasHUEM BO BpeMs oTTemneneil. B
OTJIEIBHBIX CIIy4asX pacxoj BOJbl B MaBOJOK MOXET IPEBBINIATh Pacxoj BOJbI B
MOJIOBO/IbE, OCOOCHHO Ha MaJbIX pekax. Pa3nuuaroT oJHO- U MHOTOIHKOBBIE MABOJKH,
OJIMHOYHBIC TABOJAKM M MaBOJOYHBbIE Mepuojbl. KpaTKkoBpeMeHHbIE pe3KHe MNaBOJIKU
OTHOCAT HE K CE30HHBIM (a3zaM THAPOJIOrMYECKOro (BOJHOTO) peXuMa, a K
KPaTKOBPEMEHHBIM €T0 HAPYIICHUSIM.

Mesxcens — (Daza rugposormueckoro  (BOJHOTO)  pEeXHMa,  €XKETOIHO
MOBTOPSIOLIASCSA B OAMH U TOT ke ce30H roga. OHa xapakTepusyercs Majoil BOJHOCTBIO
C JUTMTENIbHBIM CTOSHUEM HH3KOTO YPOBHS M BO3HHKACT BCIICJCTBHE YMCHBIIICHUS
BOJHOT'O NUTaHUs peku. B MexXeHb pekr OObIYHO MUTAIOTCS TOJBKO 33 CYET MOA3EMHBIX
Boa. Ha mHorux pekax Poccum pazianyaroT 3MMHIOIO M JIETHIOIO (JIETHE-OCEHHIOIO)

MEYKEHb.
Jlexkuus Ne 12
TEMIIEPATYPHBIN PEKUM PEK
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AHHOTanus. B nmanHO# mexknmu m3nokeHa MHPOpMAanus 00 OCHOBHBIX OCOOCHHOCTSX CYTOYHOTO M CE30HHOTO
TEPMHUUECKOTr0 (TEMIIEPATYpPHOI0) pexuMa pek ymepeHHoro mnosica CeBepHOro mnosyuapusi 3emid. BBomurcs
MOHSITHE “TETJIOBOM CTOK peKu’ .

KoaroueBble ci1oBa: pexa, TeMIIEpaTyPHBIN PEKUM PEKH, TETTIOBOW CTOK PEKH.

MeTtoanyeckue peKOMeHIAINH MO H3YYEeHUI0 TeMbI: TpeaaracMbli JICKIIMOHHBI MaTephasl COIACPIKUT JIUIIb
caMmble O0OIIME TPEICTAaBICHUS O TEPMHYECKOM pEKUME peK. B 3Toi CBA3M CTyAeHTaM pPEKOMEHyeTCs
caMOCTOsATeNbHAs TIyOOKas mpopaboTKa pa3/IeloB O CYyTOYHOM M CE30HHOM XOJIe TEeMIIEpaTyphl BOIBI HA OOJBIITHX
M MJIBIX PEKax, O 30HAJBHBIX U a30HAIBHBIX (PAKTOpAX TEMIIEPATYPHOTIO PEKHMa PEK, O TEMIIEPATYPHOM PEKUME
PEK pa3INIHBIX PETHOHOB 3EMIIH.

B 3aBepiueHny qaércst CMCOK BOIIPOCOB LISl CAMOKOHTPOJISI YCBOCHHMS JISKIIMOHHOTO MaTepHasa.

TemneparypHble H3MEHEHHMsI BOJbl B pPEKaxX HOCIT CYTOUHBIH U CE30HHBIN
XapakTep, MpU 3TOM HM3MEHEHUS TEMIIEpPATyphbl BIOJHE 3aKOHOMEPHO M OIpeAesseTcs

YCJIOBHAMU HArp€Ba BOJbBI:

t, °C /TeMHepaTypa BO3yXa
Temnepatypa BobI
0 6 12 18 24

Bpewms, yacer
Bo3ayx ocTeiBaeT u HarpeBaeTcsi ObICTpee, YeM BOJa, IOATOMY MHHUMYM U MaKCUMyM

TEMIIepaTypbl BOABI ITHX JBYX CpeJ HE COBMANAIOT. AMIUIMTYAA KOJEOAHWUH TeMIlepaTyphl
BO3/yxa OoJjbIe, yeM y BoJbl. OOBIUHO X0/ TEMIEpaTyphl BOJbI Oojiee MIaBHBIN, YEM BO3TyXa.
[Ipu >TOM BenMUMHA aMIUTUTYABI 3aBHCHT OT pa3Mepa peKW: YeM MEHbBIIe peka, TeM OoJiblie
KOJICOAHUsI TEMIIepaTyphl €€ BOJBI B TEUEHUE CYTOK. JTOT XOJ TEMIIepaTypbl B TE€UCHHUE CYTOK
BBIpaXXEH NMPAKTUYECKHU BCETa, HO Harbosee 4€TKo — npu 6e3001a4H0i moroze.

I'omoBoif X0 TeMmepaTypbl BOABI B peKaxX KOPPEIUPyeTcs C TEMIEpaTypoi BO3ayxa:

t, °C

0 JICT0XO/I J0 J€J0CTaBa

0 : : :
3¥Ma BECHAa JE€TO  OCEHb

Ha nmonepedyHoM cedyeHUM peKH TeMIlepaTypa BbIpaBHUBAETCs JOBOJIBHO ObicTpo. Ha
MaJIbIX M CPEHUX pEeKax HEeT pa3juuuil TeMIepaTypbl y OeperoB, He CTpeXHe U IUi€cax — OHa
NpaKTUYECKH Be3Jie oauHakoBa (konedanus a0 0.1-0.3 °C).

Ha kpymHBIX pekax TemmnepaTypa y OeperoB JIETOM BBIIIE, YeM Ha CTpeXHe (pa3Huia a0
5-6 °C). Ilo BepTukanu TemmepaTypa Ooyiee WM MEHee OJTHOPO/IHA.

V3meHeHuss TteMmepaTypsl BOAbI MO JUIMHE PEKH 3aBHCUT OT reorpauueckoro

ITOJIOKCHHUA
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(1) CyOmupoTHbIe peKu OONBIINX KOJeOaHHi MO ATMHE CBOCH HE MCIIBITHIBAIOT.

(1) Pexu, Texkymme B ymepeHHOM mnosce CeBepHOTo MOJyIIapus C [ora Ha ceBep,
MOHMIKAIOT CBOIO TEMIIEPATYpPY ILJIaBHO, U pa3HULA MEXIY TEMIIEpaTypoill BOJABI B BEPXHEM U
HWKHEM TEUEHMSIX cocTaBisieT He Oonee 5—6 °C.

(1) Pekn, Texkyiue B ymepeHHOM Mosice CeBepHOro Mojylapus ¢ CeBepa Ha 10T, UMEIOT
pa3HHULLY TEMIIEpATyp BOJbI B BEPXHEM U HIKHEM TeueHusix no 10-11 °C.

Ha manbix pekax HeMmMallyl0 poJib B OINpEIENICHHWE IOJs TEMIIEpaTyp BOJbl UIPAIOT
BBIXO/IbI TOJ3EMHBIX BOJI BJIOJb OEPEros.

Bmecte ¢ BO#ON NPOHOCUTCS ONPEAEIEHHOE KOJIWYECTBO TEIUIA — T.H. MEN1060U CHIOK

(Q):
Q = CxpxWxt

rine C — ynenbHas TEIUIOEMKOCTb BOJABI, p — IUIOTHOCTb BOJbI (3aBUCAIIAsl OT
TEMIEpaTypbl, MUHepanu3auuu u 1np.), W — pacxon BOAbl B peke B CTBope, t — cpenHss
TEeMIEpaTypa BOJbI B CTBOPE.

TemnoBoil cToKk MMeeT OOJIBLIOE TUAPOJIOIMYECKOE 3HAYEHHE MJIs peK, TEeKYIIMX Ha
ceBep.

Bonpocs! 111 CAaMOKOHTPOJIsA

Uro Takoe peka?

Uro Takoe py4eit?

Uro Takoe UCTOK peku?

UYto Takoe ycThe peKu?

Kakue BBIIEISIIOT TPYIITBI PEK TI0 BOJAHOMY PEXUMY?

Uro Takoe Gacceiin pexu?

Uro Takoe pycio pexu?

UYro Takoe pycloBoii mepexar?

Uro Takoe pycioBoi miéc?

Uro Takoe majieHue pexu’?

Yro Takoe peuHas ceTh?

UYro Takoe rycToTa peuHoin cetn?

HasoBure 0OCHOBHBIE THITBI PUCYHKOB PEUHOH CETH.

UYro Takoe JOXK/IeBOE MUTAHNE PEKU?

Kaxkue reorpaduyeckne GpakTopbl BAMSIOT Ha JJOXK/IEBOE MUTAaHHE PeK?
UYro Takoe MOJ3eMHOE TTUTAaHUE PEKH?

Kaxkue reorpaduyeckne GpakTopsl BIUSIOT Ha M10J[3¢MHOE IIUTaHNE PEeK?
UTo Takoe CHETOBOE MUTAHUE PEKH?

OT 4ero 3aBHUCST 3aIachl BOJBI B CHEXXHOM HOKpOBe?

UYro Takoe JeTHUKOBOE MUTAHNUE PEKn?

Yo Takoe 1moyoBose?

UYro Takoe maBogoK?

Yto Takoe MEKEHb?

Ha3zoBuTe 0CHOBHBIE 3aKOHOMEPHOCTH CYTOYHOTO XOJ[a TEMIIEPaTyphl BOJABI B PEKax.

YeM MOXKHO OOBSICHUTB OOJIee MIIABHBIN CYTOUHBIN X0/ TEMIIEPATYPhI BOJBI PEK 110 CPABHEHUIO C CYTOUHBIM X0JI0M
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TEeMIIepaTypsl BO3ayxa?
HasoBure 0CHOBHbIE 3aKOHOMEPHOCTH T'0JIOBOT'0 X0J1a TEMIIEPATYpPhl BOJIBI B peKax.
Kaxk reorpaduaeckoe 1monoxeHne pekn cka3blBaeTCsA HA U3MEHEHMAX TEMIIEPATyphl BOABI MO €€ AmnHe?
Yro Takoe TeniaoBoi cTok peku? OT 4ero oH 3aBUCUT?

I'’”IOCCAPU

NnepeICHb OCHOBHBIX TEPMUHOB, UCIIOJIB3YEMBIX B 3JICKTPOHHOM KYpCeE (l'[O MaTepuajiamM
http://ru.wikipedia.org/wiki)

AJIIIOBUII — HECLIEMEHTUPOBAHHbBIE OTJIOXKEHHS MOCTOSHHBIX BOJHBIX MOTOKOB (PEK, py4beB),
cocTodlre U3 00JOMKOB Pa3IM4YHOM CTENEHH OOKAaTAHOCTH M pa3MepoB (BalyH, TajibkKa,
rpaBuii, TMECOK, CYIIMHOK, TJKHA). ['paHylIOMETpHYEeCKHii ¥ MHHEpAIbHBI COCTaB U
CTPYKTYpHO-TEKCTYPHbIE OCOOEHHOCTH aJUIIOBUSL 3aBHCAT OT TUAPOJAMHAMUYECKOTO
peKuMa peKd, XxapakTepa MmopoJi, KOTOpble HaMbIBAOTCS, pesbeda U MIOoNaIu Bogocoopa.
JlenbThl peKk TOJHOCTBIO COCTOAT W3 ATIOBUAJBHBIX OTJIOXKEHUM U SABISIOTCA
AJUTIOBHAJIBHBIMM KOHYCaMU BblHOCA. Hanmnuue aiaroBHANbHBIX OTJIOXKEHHH B paspese
ABIISIETCS IPU3HAKOM KOHTUHEHTAJIbHOTO TEKTOHUYECKOTO peXUMa TEPPUTOPHUH.

AHTHMIUKJIOH — 00JacTh NOBBIIIEHHOTO AaTMOC(EpPHOro JaBJI€HHUS C 3aMKHYTBIMU
KOHIIEHTPUYECKMMHU M300apaMH Ha YPOBHE MOPS M C COOTBETCTBYIOIIUM PACIpe/ieseHUEM
BeTpa. B HM3KOM aHTUIMKIIOHE — XOJOJHOM, M300apbl OCTAIOTCS 3aMKHYTHIMHU TOJIBKO B
caMbIX HIXKHHX CIIOSIX Tpomocdeps! (10 1,5 kM), a B cpeaHell Tporocdepe MOBBIIEHHOE
JaBjieHue BooOIle He OOHAapyKMBAeTCs; BO3MOXKHO TaKXKe HaJIWYMe HaJ TaKuM
AQHTHUIMKIOHOM BBICOTHOTO IIUKJIOHA.

ATmocgepa — razoBas 00004ka HEOECHOTO Tela, yAep)KHBaeMas OKOJO HEro rpaBUTaLUEH.
[TockonbKy HE CYIIECTBYET PE3KOH TpaHUIBI MEXIy arMochepolt M MeXIUTaHETHBIM
IPOCTPAHCTBOM, TO OOBIYHO aTMOC(EpPOIl MPHHATO CYMTATh O0JIACTH BOKPYI HEOECHOTO
Tena, B KOTOPOM ra3oBasi cpejia BpalaeTcsi BMECTe ¢ HUM KakK €IHMHOE 1eNoe.
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http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D1%83%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D1%8C%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%81%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B3%D0%BB%D0%B8%D0%BD%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D1%83%D0%BB%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B6%D0%B8%D0%BC_%D1%80%D0%B5%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%81%D0%B1%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%83%D1%81_%D0%B2%D1%8B%D0%BD%D0%BE%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B1%D0%B0%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%BF%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BB%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B1%D0%B5%D1%81%D0%BD%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%BE
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE

ATMoc(epHoe naBieHHe — JaBJICHHE aTMOCEpbl HAa BCE HAXOJsIIMecs B HEH NpeaMeTsl U
36MHYI0  TOBEpPXHOCTb. ATMochepHOe  JaBjieHHE CO3MaéTcsi  IPAaBUTALMOHHBIM
NPUTSDKEHUEM BO3ayxa K 3emie. ATMochepHOE ITaBICHHE H3MEpSeTCs 0apoMeTpoM.
AtmochepHoe maBiIeHHE, paBHOE MABJICHHIO CToJI0A PTYTH BbIcCOTOH 760 MM mipm
temneparype  0°C,  Ha3pIBaeTcs  HOPMAJbHBIM  aTMOC(EpPHBIM  JTABICHUEM.
(Mexaynapoanas cranaapTaas atmocdepa — MCA, 101 325 I1a).

ATMocdepHbie ocaaku (THIPOMETeOpPbl) — BOJa B JKUIAKOM WM TBEPIOM COCTOSHHH,
BBINAAMONIAs M3 OOJAKOB WIJIM OCAXAAIOUIAsICAd W3 BO3JyXa HAa 3eMHYIO IOBEPXHOCTh H
KaKue-muoo npeameTsl. Pa3inuuarot: 00.100cHble 0CaKU, CBS3aHHbBIE MPEHUMYIIIECTBEHHO C
TEIBIMU  (DPOHTAMU; 1UBHEBble OCATKHU, CBS3aHHBIE MPEUMYIIECTBEHHO C XOJOTHBIMU
dbpontamu. Ocanku U3MEPSIIOTCS TOJIIMHON CJOs BbINABIIECH BOABI B MHJUITMMeTpax. B
CpelHeM Ha 3eMHOM miape BbimagaeT okosio 1000 MM ocaiKoB B Tofl, @ B MYCTBHIHAX U B
BBICOKHX MIUPOTax — MeHee 250 MM B Toj.

ATMocdepHblii GpPOHT — TEepexo/Has 30Ha B Tporochepe MEkKAy CMEKHBIMH BO3IYIIHBIMU
MaccaMu C pa3HbIMH (PU3UYECKUMHU CBOHCTBaMHU. ATMOC(EpHBIH (POHT BO3HUKACT IPH
CONMIKEHUH U BCTPEYE MAcCC XOJIOJHOTO U TEIIOrO BO3yXa B HIDKHHX CIIOSIX aTMOC(hepbI
WIN BO BCel Tpomocdepe, 0XBaTbiBas CIOH MOIIHOCTHIO 10 HECKOJBKHX KHUJIOMETPOB, C
0o0pa3oBaHMEM MEXJIy HHMMH HAaKJIOHHOW IOBEPXHOCTH pa3nena. Bpiaensior TEmibie
(GpoHTHI, X0n0AHbIE (HPOHTHI, (PPOHTHI OKKIIO3WH, CTAllOHApHBIE (POHTHI. OCHOBHBIMH
aTMoc(epHBIMU (PPOHTAMU SBISIOTCS: aPKTHUECKHE, MOJISIPHBIC, TPOIIMYECKHUE.

A3po030JIb — JHMCHEpCHAs CHCTEMa, COCTOsIIas W3 B3BEHICHHBIX B Ta30BOH  cpene
(Oucnepcuonnoit cpede), OOBIMHO B BO3AyXE, MEJIKUX dYacTull (Oucnepchoil paszvi).
Aspo3zonu, aucrepcHas (as3a KOTOPBIX COCTOMT M3 KameleK KHJIKOCTH, Ha3bIBAIOTCS
TyMaHaMH, a B clly4ae TBEPIBIX YACTHII, €CJIM OHHM HE BBINAJAIOT B OCAJIOK, TOBOPST O
apiMax (c60000HOOUCnEpCHbIX a3po30/sX), THO0 0 MbUH (2pyboducnepcHoil aspo3onu).
Pa3sMephl YaCTHI[ B a9PO30JISX M3MEHSIOTCS OT HECKOIBKHX MIITAMETPOB 10 1077 MM,

Bacceiin Bogoéma — TeppUTOpPHUS 3€MHOM ITOBEPXHOCTH, C KOTOPOM BCE INOBEPXHOCTHBIE W
TPYHTOBBIE BOJBI CTEKAKOTCS B JAHHBIN BOJOEM, BKJIHOYAsl PAa3IMUHbIE €ro NpUTOKU. Yaie
BCEro peub UAET 0 OacceifHax pek.

BeperoBasi JMHMSI — TpaHWIlAa MEXAy CyIIed W BOJOW BOKPYr Bomoéma (Mops, o3epa,
BOJIOXPaHUJIHIIA).

BoJjioTo — yyactok cymm (win nanamadra), XapakTepu3yIOIHicss N30bITOYHBIM YBIaKHEHUEM,
MHOBEBIIIEHHON KHCJIOTHOCTBIO M HHU3KOU IO AOPOAHOCTBIO IIOYBBEI, BBIXOJOM Ha
MOBEPXHOCTh CTOSIYMX I MPOTOYHBIX TPYHTOBBIX BOJ, HO 0€3 MOCTOSHHOTO CJIOSI BOJIBI
Ha moBepxHOCTH. [[i1st 6010Ta XapakTepHO OTJIOKEHUE Ha MOBEPXHOCTH ITOYBBI HEIIOITHO
Pa3JI0KUBIIETOCS] OPTrAaHMYECKOTO BEIIECTBA, MPEBpAIIAIONIerocsl B fajbHeimeM B Topad.
Cnoit Topdpa B Oomorax He MeHee 30 cM, eciaM MEHBIIE, TO ATO 3a0O0JIOYCHHBIC 3EMIIH.
Bonora sBAsIOTCS COCTaBHOM YacThio THAPOChHEpHI.

Berep — nBukeHHE BO37yXa B TOPU3OHTAIBHOM HampaBieHud. Ha 3emie Berep sBisercs
IIOTOKOM BO3/11yXa, KOTOpLIﬁ JOBHKECTCA MPEMMYIICCTBECHHO B TOpU30HTAJIIBHOM
HAPaBIICHUU; HA JIPYTHX IJIAHETaX OH SIBIISETCS MOTOKOM CBOMCTBEHHBIM 3TUM IJIaHETAM
aTMoc(epHBIX ra3oB. BeTpbl, kKak mpaBuio, KIACCHPUIIUPYIOT MO0 MaciiTabaM, CKOPOCTH,
BUJaM CHJI, KOTOPLIC HX BbI3bIBAIOT, MCCTaM paCIIpPOCTPAHCHUA U BOBHCﬁCTBHIO Ha

OKPYKaIOMIYIO CpeAy.
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Bona (oxcua Bogopoja) — OMHApHOE HEOpraHWYEeCKoe coeruHeHue, xumuueckas Gopmyia H,O.
Mornekyna BOAbI COCTOUT U3 JBYX aTOMOB BOJIOPOJIa M OJIHOTO aTOMa KHUCIIOpO/ia, KOTOphIe
COCIMHEHBI MEXIy COOOH KOBAJICHTHOW CBA3bI0. [IpM HOpPManbHBIX YCIOBHSX BOJA
HpEJICTaBIsCT COOO0# MPO3PAUHYIO KHIKOCTh, HE UMEET IBeTa (B MaJoM 00bEME), 3amaxa u
BKyca. B TBEp/IOM COCTOSIHUYM HA3BIBACTCS JIBJIOM, CHETOM WJIM MHEEM, a B Ta3000pa3HOM —
BOJASIHBIM MapoM. Boja Takke MOXET CyHIECTBOBaTb B BUJE JKUIKUX KPUCTAIIOB (Ha
ruIpoMIbHEIX TOBepxXHOCTAX). Oxono 71 % moBepXHOCTH 3eMJIM TMOKPBHITO BOIOH
(oxeanbl, MOpsI, 03€pa, pekH, ababl) — 361,13 mMiH kM. Ha 3emue npumepHo 96,5 % BozbI
NPUXOIUTCS HAa OKeaHbl, 1,7 % MHPOBBIX 3aIacoOB COCTABISIOT T'PYHTOBBIC BOBI, €IIE
1,7 % na nenHUKH U NeAsHbIE AnKu AHTApKTUABl U ['peHnanauu, HeOonblIas 4acTh B
pekax, o3épax u 6omorax, u 0,001 % B obGnakax (0Opa3yroTcsi U3 B3BEHICHHBIX B BO3IyXe
YaCTHIl JibJia M JKUJIKOW BOBI). BOnblas dYacTh 3eMHOW BOJBI — COJIEHAs, W OHA
HENPUTOJIHA JIJISl CENTLCKOTO XO3sICTBAa M MUTHs. JloJst mpecHo coctaBiser okoio 2,5 %,
npuuém 98,8 % 3Tol BOJBI HAXOAUTCS B JIEIHUKAaX U TPYHTOBBIX Bojaax. Menee 0,3 % Bceii
IIPECHOI BOJIbI COJIEPIKUTCS B peKax, 03€pax U arMocdepe, U eulé MeHbIlIee KOJIUYECTBO
(0,003 %) HAXOIUTCS B KMBBIX OPraHU3MaXx.

BoaHocTh pekn — KOJIMYECTBO BOJIbI, IPOHOCUMOE PEKOM ¢ e€ OacceifHa 3a OTPEe30K BPEMEHH
(Mecsit, Ce30H U T.J.) MO CPAaBHEHHUIO C HOPMOM (CpeIHUM 3HAYCHHEM) IJisi JTAHHOTO
neproaa. Paznuuaror Maiayo (MEKEHb), CPEAHIOI U OONbIIyI0 (IIOJOBOIbS U MABOJIKH)
BOJIHOCTh. BOHOCTB peku niutmocTpupyeTcs ruaporpadoM CToKa.

Boanble pecypchbl — TOBEPXHOCTHBIE M TOJ3E€MHBIE BOJBI, KOTOPHIE HAXOAATCS B BOJHBIX
00BEKTaX M MCHOJIB3YIOTCS WIH MOTYT OBITh MCIIOJIb30BaHbl. B Gojee mMpoKkoM cMbIcie —
BOJIBI B JKHIKOM, TBEPAOM U Ta3000pa3HOM COCTOSIHUM M MX paclpeieiieHue Ha 3emIe.
Bonuble pecypchl — 3TO Bce BOABI TWApOcdephl, TO €CTh BOJBI peK, 03Ep, KaHAJOB,
BOJIOXPAHWJIHI, MOPEH M OKEaHOB, IOJ3EMHBIC BOJIbI, TIOYBEHHAs BIilara, BOAA (JIbJbI)
TOPHBIX W TMOJSPHBIX JIEAHUKOB, BOJsSHbIe mapbl aTMmocdepbl. OO6muil  o00beMm
(eIMHOBpPEMEHHBIHN 3ar1ac) BOJHBIX pecypcoB cocTaBisieT 1390 MiH.Ky0.KM, U3 HUX OKOJIO
1340 mnH.ky0.kxM — Bosibl MupoBoro okeana. Menee 3 % COCTaBIISIIOT IPECHbIE BOJbI, U3
HUX TEXHUUYECKHU JOCTYIHBI JJIs UCob30BaHus — Beero 0,3 %.

Bopoxpanuimiine — UCKYCCTBEHHBIN (pyKOTBOPHBIN) BOJOEM, 0Opa30BaHHbIN, KaK MpaBUIIO, B
JIOJIMHE PEKU BOAOIOAIOPHBIMU COOPYKCHUSMHU I HAKOIUIEHUS W XpaHEHUs BOJABI B
LEeAX €€ UCIIOIb30BAHNS B HAPOJHOM XO3SMCTBE.

Boasinoii map — razoo6pasHoe cocrosiHue Bojbl. He nmeer 1Bera, Bkyca u 3anaxa. Conepxurcs
B Tponocdepe. OOpazyeTcs MoJIEKyIaMH BOJBI IPH €€ UCTIapEHUH.

Bo3ayx — ectecTBeHHast cMecCh ra3oB (IJIaBHBIM 00pa3oM a3oTta u kuciopoaa — 98-99 % B cymme,
a TaK)Ke YTJIEKUCIIOrO ras3a, BOJBI, BOJAOPOJAA M Tp.), oOpasyromas 3eMHYI0 atMochepy.
Boznyx HeoOXoauM JIsi HOPMAIBbHOTO CYIECTBOBAHUS MOJABIIAIONIETO YUCIA HAa3€MHBIX
KUBBIX OPTaHU3MOB.

Bozayuinbie Macebl — Oonplve 00bEMBI BO3AyXa B HUXKHEH 4YacTu 3eMHON aTmochepbl —
Tponocgepe, UMEIINEe TOPU30HTATIBHBIE pa3MePbl BO MHOTO COTEH MM HECKOJIBKO ThICSY
KUJIOMETPOB U BEPTUKAJIbHBIE pa3Mepbl B HECKOJIbKO KHJIOMETPOB, XapaKTepU3YIOIIHECS
IIPUMEPHOM OJHOPOAHOCTBIO TEMIIEPATyphl M BIIArOCOAEPKAHMS 110 TOPU3OHTAIIH.
OIHOPOTHOCTh CBOMCTB BO3AYIIHOM MAacChl JOCTUTaeTcsl (GOpMHpOBaHHEM €€ Hal
OJIHOPOJAHOM TOJCTWJIAIOLIEH TOBEPXHOCTBIO B CXOAHBIX YCIOBUSIX TEIJIOBOIO U
panuanoHHoro Oananca. Kpome Toro, HeoOX0IUMBI Takue LUPKYISIMOHHBIE YCIOBHS,
Opd  KOTOPHIX BO3JAYIIHAs Macca JUIMTENIBHO LUPKYJIHpoBaja Obl B  pPEruoHe
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¢dopmupoBaHus. 3HAUEHUS METEOPOJOTHUECKUX JJIEMEHTOB B IIpeaesiaX BO3IYLIHON
MacChl MEHSIOTCSI HE3HAYUTEIbHO — TOPH30HTAIbHBIC TPAAMEHTHI Maibl. Pe3koe
BO3pAaCTaHWE TPATUCHTOB METCOPOJOTHUYCCKUX BEJIMYHMH, WM, [0 KpaiHed Mepe,
U3MCHEHHE BCJIMYUHBI W HAIPABJICHHS TPAJUCHTOB MPOUCXOAMT B MEPEXOJHON 30HE
MEXy IBYMS BO3AYITHBIMUA MacCaMH — 30HE aTMOC(HEPHOTO (QpOHTA.

I'uaporpad — rpaduk u3MEHEHUST BO BPEMEHH PACcX0JI0B BOJBI B peKE WIH JIPYrOM BOJIOTOKE 32
roJl, HECKOJBbKO JIET WM 4YacTh roja (Ce30H, IMOJIOBOJbE WM TaBOAOK). [muporpad
CTPOUTCS] HA OCHOBAaHUH JJAHHBIX O ©KEJTHEBHBIX PACX0JIaX BOJBI B MECTE HAOIIOJICHUS 3a
peuHbIM CTOKOM. Ha ocu opauHatr OTKIajaplBacTCs BEIUYMHA PACXOAa BOJIBI, Ha OCH
abcuucc — oTpe3ku BpeMeHH. ['maporpad oTpakaer xapakTep paclpeieieHus BOJIHOTO
CTOKa B TEUEHHE T0JIa, Ce30Ha, TOJIOBOIbs (ITaBOJKa), MekeHU. [ maporpad ucmonb3yercs
JUTSL BBIYMCIICHHSI DTTIOPBI PYCI0()OPMHUPYIOMIMX PACXOJ0B BOABL. Eouruunsiii ruaporpad —
rujiporpad, MoKa3bIBAOUINI U3MEHEHHE PACXO0B BOJbBI BO BPEMsl SAMHUYHOTO ITABOJIKA.
Tunosoti tuaporpad — ruaporpad, oTpakaromuid O0OIMe dYepThl BHYTPHUTOJIOBOTO
pacripesielieHusl pacxojia BOAbI B peke. Muoeoremuuii euopoepag nasooxa — pacqérHas
NaBOJIOYHAS BOJIHA B ONPEACIEHHOM CTBOPE BOJOTOKA, XapaKTepuzyemas OmnpeaeaEHHBIM
MHOT'OJIETHUM PacX0JIOM, THIIOBBIM THIPOTPa(oOM B COOTBETCTBYIOIIUM 00BEMOM.

I'uaposornyecknii MOCT — COBOKYMHOCTh PA3IMYHOTO OOOpPYIOBaHHMS U TPUOOPOB st
TUAPOJOTUYECKUX U3MEPEHUN U HAOJIOICHUI Ha PeKax, 03epax, MOpsX, KaHaJIax, a TAKKe
MECTO, TJIe PACMOJIOXKEHBI 3T yCTpPOHCTBA. B y3KOM CMbICiE THAPOIOTUYECKUN TMOCT —
yUpEeXKIIEHUE, MPOBOASAIIEe TUAposiornueckue HaOmoacHus. OCHOBHBIM O(UIIMATHHBIM
TUAPOJIOTUYECKUM TIOCTaM MHpa TMPUCBOEHBI THUIpoJoruueckue koasl. B Poccun
OOJIBIIMHCTBO THUAPOJOTUYECKUX TIOCTOB HaxoasTcss B BeiaeHun Pocrumpomera. Ho
CYILIECTBYIOT TAK)K€ U BEJJOMCTBEHHBIE TTOCTHI IPU TUAPOY3JIaX, THAPOIIEKTPOCTAHIUAX U

mp.

I'maponornyecknii peskuM — 3aKOHOMEPHBIE HM3MEHEHMsI COCTOSIHUS BOJHOTO OOBEKTa BO
BPEMEHU U TMPOCTPAHCTBE, OOYCIIOBJIEHHBIE TIJIABHBIM O0pa3oM KIMMaTHYECKUMHU
OCOOEHHOCTSIMU J1TaHHOTO OacceifHa. EcTecTBEHHBIN THAPOJIOTMYECKUN PEXUM HEPEAKO
CYLIECTBEHHO BUIOM3MEHSACTCS II0J BO3JAEHCTBUEM XO3S4MCTBEHHON JEATEIBbHOCTH
yegoBeka. B TUAPOJIOTUICCKOM PCKHUME YUYUTBIBAOTCA W3MCHCHHUSA: YPOBHA MW pacxoa
BOJIbl, JICIOBBIX SBJICHWM, TEMIIEpaTypbl BOJIbI, KOJMYECTBA U COCTAaBa IIEPEHOCUMBIX
IOTOKOM HAHOCOB, H3MEHEHHMH pycia peku (pycloBbIE MPOLECCHI), COCTaBa MU
KOHILICHTpALUU PACTBOPEHHBIX BEIIECTB U T. [I.

I'uapoJiorust — Hayka, M3yd4aromas MPUPOTHBIE BOJBI, UX B3aMMOJEHCTBHE ¢ aTMOc(epoil u
autochepoil, a TakkKe SBIEHHS W TMPOLECChl, B HUX MpoTeKarolue (ucrnapeHue,
3aMmep3aHue W T.1.). llpeamerom wH3ydeHMs THAPOJIOTHU SIBISIFOTCS BCE BUABI BOJ
rupocdepsl B OKeaHax, MOpsX, peKkax, 03€pax, BOJOXpaHMWINIIAX, 00JI0TaX, TOUYBEHHBIX U
MOJI36MHBIX BOJ.

I'uapocepa — Bognas obGonouka 3emnu. EE mnpunsto genuts Ha MupoBoil okeaH,
KOHTHHEHTAJIbHBIE MMOBEPXHOCTHBIE BOJbI M MOJ3eMHble BOJbL. OOmMii 00bEM BOABI Ha
rianeTe — okono 1,533 mupa. kyoudyeckux kuiaomeTpos (mo usmepenuto B 2013 r.). Macca
ruapocdepsl — mpumepro 1,46-10° kr. Dto B 275 pa3 Gonbire Macchl arMochepsl, HO
auib 1/4000 ot Maccel Beeil MIaHeTHl.

I'pyHTOBasi BOJAa — TpaBUTALMOHHAS BOJAA IEPBOrO OT IMOBEPXHOCTH 3EMIIM IOCTOSHHO
CYIIECTBYIOIIETO BOJAOHOCHOTO TOPH30HTA, PACIOJIOKEHHOTO Ha TMEPBOM BOJIOYIIOPHOM
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cinoe. imeeT cBOOOHYIO BOAHYIO MOBEPXHOCTh. OOBIYHO HA/ HEH HET CIUIONTHOW KPOBIHU
U3 BOJOHEIPOHUIIAEMBIX TTOPO/I.

Jlonuna (peunas)— OTpUIATENIbHAS, JUHCHHO BBITAHYyTas GopMa perabeda ¢ 0THOOOpa3HBIM
najgeHueM. O6pa3yercsi 0OOBIYHO B pe3ybTaTe IPO3UOHHON JIEATETbHOCTH TEKy4ei BOJIBI.
Peuynas Boma, cMbiBas Oepera u MOJOIIBY, 00pa3yeT PEUHYIO AOJIMHY. 3a4aTOUYHBIMH
dbopMaMu  PEYHBIX JIOJIMH SIBJSIFOTCSL MPOMOWHBI, OaJKH, OBparv, CO3/1aBaeMbIc
HEMOCTOSHHBIMU (TIEPUOJUYECKIUMH) BOAOTOKaMH. J[OMMHBI OOBIYHO OOpPa3yloT IeNble
CUCTEMBI; OJIHA JIOJIMHA OTKPBIBACTCS B JIPYTyIO, 3Ta, B CBOKO OUYepellb, B TPETHIO H T. II.,
MOKa WX CIIMBAIOLIMECS BOJOTOKM OJHHMM OOIIMM pPYCJIOM HE BHAaAyT B KakoM-THOO
BOJIOEM.

JIlbIMKa — oueHb cnalblii TymaH. Ilpu ApIMKE AaTbHOCTH BHAMMOCTH COCTABIISIET HECKOJBKO
KUJIOMETPOB. B mpakTHKe METeopoIOrn4eckoro MpOTrHO3MPOBAHUS CUMTACTCA: JbIMKA —
BuguMocTh Oosiee (wim paBHa) 1000 M, HO MeHee 10 kM, a TyMaH — BUIUMOCTb MEHEe
1000 m. CunibHBIM TYMaH CYMTAETCS MIPH BUAUMOCTH MeHee win paBHou 500 M.

Mcnapenne — mpolecc mepexoaa BeMIeCTBA M3 JKHUIAKOTO COCTOSHHUS B ra3oo0pasHoe,
NPOMCXOIINN Ha TMOBEPXHOCTH BemiecTBa. llpomecc ucmapenus sBisieTcs OOpaTHBIM
nporeccy KOHAEHCauuu (Iepexox U3 NapooOpasHOro COCTOSHHS B kuuakoe). [lpu
WCIIAPEHUN C TOBEPXHOCTHU JKUJIKOCTU WM TBEPAOTO Tela BBUICTAIOT (OTPBIBAIOTCH)
qacTHLBl (MOJICKYJBI, aTOMbl). lcrmapeHue TBepaoro Tena Ha3bIBacTCs CyOIMManuei
(BO3roHKoOI), a mapooOpa3zoBaHHe B 00BEME KHUIKOCTH — KureHueMm. Vcmapenue —
SHJIOTEPMHUYECKHI TPOLECC, MPU KOTOPOM IOTJIONIAETCS TEIUIoTa (a3oBOro mepexoja —
TEIJIOTa MCIApeHHs, 3aTpaunBacMasl Ha MPEOJOJICHUE CHI MOJEKYJISIPHOTO CLEIUICHHS B
KHUJIKOH (aze n Ha paboTy paclIMpeHus MPpH MPEeBpaIeHUH KUAKOCTH B Iap.

HcnapsieMocTh — YyCIOBHAs BEJIMYMHA, XapaKTEepU3YIOIIas MOTEHIMAIbHO BO3MOXHOE (HE
JMMHATUPYEMOE 3aracaMy BOJbI) HCIAapeHHe B JJAHHOH MECTHOCTH IMPH CYHIECTBYIOIINX B
Hell atMocdepHbIX ycnmoBuax. McmapseMocTh u3MepsieTcss JIMOO ¢ MOBEPXHOCTH BOJbI
UcTiapuTensi, TM00 ¢ TMOBEPXHOCTH KPYITHOTO €CTECTBEHHOTO NPECHOBOAHOrO OacceiiHa,
a00 ¢ U30BITOYHO YBIAKHEHHOW TMOuUBHL. VcmapseMocTb MOXKET OuY€Hb CHIIBHO
OTIMYATHCSA OT (PAKTUYECKOTO MCHApEHUs C TOBEPXHOCTH MOYBHI M PACTEHHUI, OCOOCHHO B
0€3BOHON MYyCThIHE, Ie (aKTHUECKoe HcrapeHue OJIM3KO K HYIIO BCIIEACTBHUE MOJHOTO
OTCYTCTBHUSI BOJIbI, B TO BpeMsl Kak ucrnapsiemocts gocturaer 2000 mm B rog u 6oee.

Konaencanusi BOAsIHOro mapa B atMocepe — Mepexoj] BOJSHOIO Iapa, CoJepialierocs B
BO3/yX€, B )KUJKOE COCTOsSIHUE (Karin). B pacmmpeHHOM 3Ha4eHUH TePMUH MPUMEHSETCS
K IIEPEXO0/ly BOASHOIO Mapa Kak B KUIKOE, TaK U B TBEPLOE COCTOsAHME. B MeTeoponoruu
Nepexo/l BOJASHOIO MHapa B TBEPAOE COCTOSIHME (KPUCTAJUIbl, CHEKMHKH) Ha3bIBAETCS
cyOonumanuen, B OTIMYME OT (PHU3MKH, TJe MOA CyOnuMmaryed MOHUMAOT OOpaTHBIN
npouecc. B armochepe Bcerma umeercs BoJa, KOTOpas MOMKET IPUCYTCTBOBATh
OJTHOBPEMEHHO B ra3000pa3HOM, JKUJKOM U TBEPJIOM COCTOSHUAX. HecMoTps Ha TO, YTO B
HIDKHHX CIIOSX aTMOChephl B KaKIOM KM° BO3IyXa COACPIKATCA COTHH, a JIETOM Qe
TBICSYM K2 TMapooOpa3HON BOJIbI, KOHJEHCALUs BOJSHOIO Mapa B aTMocdepe BO3MOXKHA
TOJILKO B CJly4yae, €cild YIpYrocTh mnapa e (Wid HapuuaibHOE JaBJIEHUE) MPEBbIIIAET
yIpYyrocTh HachlllleHUss E. E 3aBHCHUT TJaBHBIM 00pa3oM OT TeMIepaTypbl, YObIBas C
MOHW)KEHUEM TOCIEAHEH, a TakKe OT HaJlWuusi B BOJE PACTBOPEHHBIX MPUMECEH M OT
KPUBHU3HBI IOBEPXHOCTH Kareib. Tak, 4eM Melbue Kari BoJbl, TeM Ooublie E.

KimmMar — MHOTOJETHHUH pEXUM IOrOAbl, XapaKTEPHBIM Ui JAHHOW MECTHOCTH B CUILy €€
reorpaduyuecKkoro moJjiokeHus. KnmuMar — cratucTuueckuii ancaMOiIb COCTOSIHHH, Yepes
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http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%91%D0%A1%D0%AD/%D0%98%D1%81%D0%BF%D0%B0%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%20%28%D0%B2%20%D0%BC%D0%B5%D1%82%D0%B5%D0%BE%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8%29/
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F

KOTOPBII MPOXOIUT cucTema: ruapochepa — nutochepa — armochepa 3a HECKOIBKO
necsatuietuil. [lon kiIMMaTOM NPUHATO MOHUMATh YCPEAHEHHOE 3HAYEHHE MOTOJbI 3a
JUINTENIbHBIA TIPOMEXYTOK BpEeMEHH (TIOpsAIKa HECKOIBKUX JCCATHIICTHI) TO €CTh KINMaT
— 3TO cpeAHsis morojaa. TakuM 00pa3oM, no200a — 3TO MTHOBEHHOE COCTOSIHHE HEKOTOPBIX
XapaKTePUCTHK (TeMIiepaTypa, BIaXHOCTh, aTMochepHoe naBieHne). OTKIOHEHUE TOTOIbI
OT KJIMMAaTUYECKOM HOpPMBI HE MOXET paccMaTpUBaThCsl KaK HW3MEHEHHE KIMMaTa,
HarpuMep, OYeHb XOJIO/IHAS 3UMa HE TOBOPUT O MOXOJIOAAHUH KiuMmaTta. J{s BBIABICHUS
M3MEHEHUH KJIMMaTa HY>KEH 3HAUMMBIM TPEeH]| XapaKTepUCTUK aTMOoc(hepsl 3a JUIUTEIbHBIN
NepuoJl BPEeMEHU Mopsaka jaecsiTka jeT. OCHOBHBIMU TJIOOATBHBIMU TeO()U3UYECKHUMHU
IUKIUYECKUMH TpoleccamMu, (OPMUPYIOIIUMHU KJIMMaTUYECKUE YCIOBUS Ha 3eMmie,
SIBIISTFOTCS TEIIIO000POT, BIAr0000POT M 00IIAast IUPKYISAIUS aTMOCHEpHI.

Kaumartosiorusi — Hayka, U3y4aromias BOIPOCHl  KIMMAaToOOpa3oBaHUs, ONHCAHUS U
KJaccu(uKaluy KIMMAaTOB 36MHOTrO IlIapa, aHTPOIIOTCHHbIE BIMSHUSA Ha Kiaumar. Panee,
Oynyud MOJpPa3AeioM METEOPOJIOTHH, OTHOCHJIACh K reorpaduiecKuM HaykaMm, Tak Kak
U3y4yeHHe KJIMMaTa CBOJMIIOCh K PACCMOTPEHHUIO €ro ¢ reorpaguueckoil TOUKH 3peHHs.
Celiyac KJIMMATOJOTUS MpPEACTaBISET CcOO0OM MYJIbTUAMCUUIUIMHAPDHYIO HayKy —
CaMOCTOSITENIbHBIN pa3jies1 Hayk o0 atMocdepe.

Kpuocdepa — onna u3 reorpaguueckux 0060s04ex 3eMid, XapaKTepU3yoLascs HaTuuueM HiIn
BO3MOXKHOCTBIO CYIIECTBOBaHHMs Jbjaa. Kpruocepa pacnosnoxkeHa B mpeaenax TEIIOBOTO
B3anMoJieiicTBus atMocdepsl, ruapocheps u murochepsl. Kpuochepa npocrupaercst ot
BEPXHHUX CJIOEB 3€MHOM KOpPBI 10 HIDKHUX clo€B moHochepsl. Kpuochepe cBOHCTBEHHBI
MHOTI'OYMCIICHHbIE KPHOTE€HHbIE 00pa30BaHUsA: CHUCTEMbl JIEISHBIX OOJAKOB, CHEXHBIH
IIOKPOB, JIEASHOW IIOKPOB BOJOEMOB, HAJIEIW, JIEAHUKU IOp, JEAHUKOBBIE ITOKPOBBI,
CE30HHOMEp3/ble MOYBBI, TOpPHbIE MOPOJBl € TMOA3eMHbIMHM JbAaMu. Kpuocdepa
XapaKkTEepU3yeTCsl OTPULATEIBHOM WM HYJIEBOM TEMIEPATypoWl, IpPH KOTOPBIX BOJA,
coJiepKaliasicst B mapooOpa3HoM, CBOOOTHOM WJIM XUMHUYECKU U (PU3HUECKU CBSI3aHHOM C
JpYTMMHU KOMIIOHEHTaMU BHJIE€, MOXET CYILIECTBOBaTh B TBEPAOHN (a3ze (n€x, cHer, MHeH u

pyrue).

Kpyrosopor Boabl B mnpupoge (rMIAPOJOrMYEeCKHl NHUKJI) — TMPOLECC LIUKINYECKOTO
nepemMenieHus BoJbl B 3eMHON Ouocdepe. CoCTOMT W3 UCHApPeHUs, KOHJEHCAUU U
OCaJIKOB.

JIén — Bojia B TBEPAOM arperaTHOM COCTOSIHMU. JIbJOM MHOT1a Ha3bIBalOT HEKOTOPHIE BEILIECTBA
B TBEPJIOM AarperaTHOM COCTOSIHMM, KOTOPbIM CBOWCTBEHHO HWMETh JKHIKYIO WIIH
razoo0pazHyro (GopMmy TpH KOMHATHOW TemImepaType; B UaCTHOCTH, CyXoul Jén,
aMMMAYHBIN JIEN WX METAaHOBLIN JIE].

MeTteocTaHIMsl — COBOKYITHOCTh Pa3IMUYHBIX MPUOOPOB Ui METEOPOJIOTHUYECKUX H3MEpEeHUi
(HabmofeHus 3a morozoi). Pa3nmuuaroT aHanoroBble W HHU(POBBIE METEOPOIOrMYECKHE
CTaHIIUH.

MupoBoii okeaH — OCHOBHasl 4acTh Tuapocdepsl, coctaBistomas 94,2 % Bcel e€ miomanm,
HENpEephIBHAS, HO HE CIUIONIHAS BOJHAs 00004YKa 3eMITH, OKPYKAoIlas MaTepHKd U
OCTpOBa, M OTJIMYAIONIASICS OOIIHOCTHIO COJIEBOTO cocTaBa. KOHTHHEHTHI W OoJbIIne
apXuIeNnard pas3iensioT MHPOBOM OKeaH Ha 4YeTbipe OoNblIue 4YacTu (OKEaHbI):
Atnantuyeckuit okean, Muauiickuii okean, Tuxuii okean, CeBepHbiil JIeHOBUTHIN OKeaH.
HMuorma u3 HUX Takke Beaeisiercsa HOKHBIH okeaH.
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http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D0%B9
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%BE%D1%81%D0%B0%D0%B4%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D1%85%D0%BE%D0%B9_%D0%BB%D1%91%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BC%D0%B8%D0%B0%D0%BA
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%B1%D0%BE%D1%80
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http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D0%BE%D0%B4%D0%B0
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Mope — dactb MupoBoro okeana, 000cOoOJeHHas CylIed WM BO3BBIILICHUSIMH IOJIBOJIHOTO
peabeda.  Orimyaercs  oT  MupoBOro  OKeaHa  TakkKe  THAPOJOTHMYECKUM,
METEOPOJOTUYECKUM M KIUMATHUYECKUM pEXHMOM, 4YTO CBA3aHO C WX OKPAUHHBIM
MIOJIOKEHUEM OTHOCUTENIBHO OKEaHOB M 3aMEIJICHUIO BOJAOOOMEHA U3-3a OIPaHUYEHHOCTH
CBSI3M C OTKPBITOM 4acThi0. Mope — 00JIbII0e KOJMYECTBO COJIEHOM BOJIBI, KOTOPOE MOYKET
OBbITh CBSI3aHO C OKEAHOM WJIM HE MMETh COOOIIEHUS ¢ MUPOBBIM OKEaHOM — OOJIbIIME
cosn€nble 03€pa, Hanpumep, Kacnuiickoe mope, HE uMerollee Bbixoja. MHorma tepmuH
Mope W oOKeaH SBIAIOTCS CUHOHMMAaMH. Mops Takke OTACIAIOT ApPYyr OT Jpyra B
COOTBETCTBUM ¢ uX ¢uopoil u ¢ayHoi (Hampumep, Oreiickoe MOpe HaxXOJUTCS B
CpenuzemHoM mope). Jlist payHbl MOpelt XapakTepHO HaJIM4Ke YHIEMHUKOB.

Hanocbl — TBEpbIEC YAaCTHUIIBI, IEPEHOCUMbIE BOJHBIM (B OKEAHE) MM BO3IYIIHBIM MOTOKOM. B
reojoruu (TaKkKe PpYCIOBEIAEHHMM, THIPABIMKE) pa3IMyalOT pyclosbie U Hepyclosble
HaHOCHI. HaHOCHI Takke MmoapasenstoTcs no gopme TpaHCIOpTa Ha BIEKOMbIE (JIOHHbBIE)
U B3BelUIEHHBbIC. PycioBbie HAHOCHI OOBIYHO SBIISIFOTCS BJIEKOMBIMHU, HEPYCIOBBIE —
B3BEIICHHBIMH. [lepemenieHue HaHOCOB SIBJISIETCS CYITHOCTBIO PYCIIOBBIX MPOIECCOB.

Ob6naka — B3BelIEHHbIE B arMoc(depe MPOJYKThl KOHICHCAIIMHM BOJISIHOTO Iapa, BUIAMMBIC Ha
HeOe ¢ moBepxHOocTH 3eMim. OOJiaka COCTOAT W3 MEJIbYAWIINX Karellb BOJBI H/WIN
KPUCTA/UIOB JibAa (HA3bIBaGMbIX oOaunbiMu daemenmamu). KamenabHble 00J1auyHBIC
9JIEMEHTHI HAOIIOAOTCS TP TeMIiepaType Bo3ayxa B obmake Bwime —10 °C; ot —10 mo
—15 °C obnaka UMEIOT CMEIIaHHBIA CcOCTaB (Karuld U KPUCTAJUIBI), a TPH TEMIEpaType B
obnake Hmxke —15°C — kpucrammmyeckue. [Ipn ykpynHeHMM OOJaUHBIX 3JEMEHTOB U
BO3PACTaHUU UX CKOPOCTH ITaJICHHSI, OHU BBINAIAI0T U3 00JIAKOB B BHJIE OCAJIKOB.

O3epo — KOMIIOHEHT THIpOCcGEphl, MPEICTABIAIOUINN €CTeCTBEHHO BO3HMKIIUI BOJOEM,
3al0JIHEHHBIN B Tpejenax o03EépHoM damu (03€pHOro JioXka) BOJONW W HE WMEIOIIHMA
HEMOCPEACTBEHHOIO COeMHEHUsI ¢ MopeM (okeaHoM). O3épa SBIAIOTCA NPEIMETOM
W3Y4YEHUS HayKU JJUMHOJIOTMH. BCero B MUpe HaCUMTBHIBAETCS OKOJIO S5 MIIH. O3ED.

[TapHukoBbIe ra3bl — ra3pl C BHICOKOH MPO3PAYHOCTHIO B BUAMMOM JIMANla30HE U C BBICOKUM
HOIJIOIIEHNEM B JalibHeM HWH(pakpacHOM auanas3oHe. IlpucyrcTBue Takux ra3oB B
atMoc(epax TIJIaHET NPUBOAMT K TIOSBICHUIO IMAPHUKOBOrO 3(dekxra. OCHOBHBIM
NapHUKOBBIM ra3oM B aTMmocdepax Benepbl m Mapca siBiasercs AMOKCUA YIJIEpoAa, B
atMocepe 3emnn — BoJsHON map. OCHOBHBIMHM NAapHUKOBBIMU ra3aMu, B TOPSAKE HX
OLICHMBAaEMOI'0 BO3JIEHCTBUA Ha TEIUIOBOM OamaHc 3emuld, SBISIOTCS BOJSHOM map,
YTJIEKHUCIIBIN Ta3, METaH U O30H.

[TapauxoBbIii 3p¢eKT — MOBBILLIEHUE TEMIIEPATYPhI HIDKHUX CIIOEB aTMOC(ephl IUTAHETHI 110
CpaBHEHHIO ¢ 3(PEKTUBHON TEMIIEPATypOH, TO €CTh TEMIIEPATYPO TETIJIOBOTO M3JIyUEHHS
[LUTAHETHI, HA0II0AaEMOr0 U3 KOcMoca.

IToa3emubIe BOABI — BOABI, HAXOISIIMECS B TOJIIE TOPHBIX OPOJ BEPXHENW YaCTH 3€MHOM KOPBI
B JKUJIKOM, TBEPJIOM M ra3000pa3HOM COCTOSIHUU.

IIpya — MCKYCCTBEHHBIN BOJOEM MJIsI XPAaHEHUs BOJBI C ILIETBI0 BOJOCHAOKEHUS, OPOIICHHS,
pasBeieHus PBIOBI (MPYI0BOE PHIOHOE X035HWCTBO) M BOJOIIABAIOIICH MTHUIIBI, a TAKKE IS
CaHUTAPHBIX W CHOPTUBHBIX MOTpeOHOCTeH. MCKycCTBEHHBIE BOJOEMBI 00BEMOM 10 1
MUJJIMOHA KYOMUYECKMX METpPOB TMPUHATO Ha3blBaTh NPYAaMH, CBBIIIE MWLIHOHA —
BOJIOXPaHWIHIIIAMH.
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http://ru.wikipedia.org/wiki/%D0%92%D0%B7%D0%B2%D0%B5%D1%81%D1%8C
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http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BB%D0%BB
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http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D1%80%D0%B0%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
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Pexa — npupoaHblii MOCTOSHHBIM BOAHBIA MOTOK (BOJAOTOK) 3HAYMUTEIBHBIX pa3MEPOB C
€CTECTBEHHBIM TEUEHHEM MO pyciy (BbIpAOOTAHHOM UM E€CTECTBEHHOM YIIIyOJIEHHH) OT
MCTOKA BHU3 JI0 YCThs U MUTAKOLIMKCS 32 CUET NOBEPXHOCTHOI'O U MIOJA3EMHOI0 CTOKA C €ro
Oaccelina. Pexu sIBISIOTCSI COCTaBHOM 4acThIO THApOJIOrHYeckoro nukia. Boga B peke, kak
NpaBUIO, COOMpPAETCS C TOBEPXHOCTHBIX CTOKOB, OOpa3yIOIIMXCS B pe3ysbTaTe
aTMOc(epHBIX OCaJKOB C OIpeAeaEHHONW IUIOIIAa, OTPAHUYEHHOH BOJOPa3IeIIoM
(OacceitH pekw), a TakKe U3 JPYTHMX HMCTOYHUKOB, HAIPHMEp 3aracoB MOJ3EMHBIX BOJI,
BJIArd, XpaHsAIICHCsS B €CTECTBEHHOM JIbAY (B HpOLECCe TAasHUS JIGAHUKOB) U CHETOBOM
IIOKpOBE.

Peunasi cerb — 4YacTb THIpOTpaHUUEcKoil ceTH, 00pa3oBaHHAs COBOKYIHOCTBIO BCEX pPEK H
0osiee MEJIKHMX BOJOTOKOB C OTYETIIMBO BBIPRKEHHBIMH pYyCIaMH, HaxOIAIUXCA B
npezenax Kako-mbo Tepputopun. Peunast cetb xapakrepusyeTcs IpOTsHKEHHOCTBIO peK,
UX U3BUJIIMCTOCTBIO U I'yCTOTOM. B peuHyto ceTh He BXOIAT OajKkH, OBparu u T. 1.

Peunoii cTOK — nepemelieHne BOJABI B BMJE IOTOKAa IO peuHomy pyciy. IIpoumcxomur nox
JICMCTBUEM TpaBUTALMM. SIBIAETCA BaXHEHIIMM JJIEMEHTOM KpYroBOpoTa BOJABI B
IIPUPOJIE, C MOMOIIBIO KOTOPOr0 MPOUCXOAUT IEPEMEIICHUE BOABI C CYIIM B OKEaHbl WJIN
oOnactu BHyTpeHHero croka. KonuuecTBeHHOE 3HAYEHHE CTOKa B €IMHMILY BpPEMEHHU
Ha3bIBAETCSl pPacXoJ0M BOJbl. B rugponoruu mojx peyHbIM CTOKOM — OOBIYHO
nozpazymeBaercd 0ObEM CTOKAa — 00BbEM BOABI (MM MHMHEPAIbHBIX BELIECTB, TBEPbII
CTOK), Mpouleiield yepe3 onpeaeéHHbI CTBOP B €IMHUILY BPEMEHH, Yallle BCEro TOj.
OObenuHsAET TOBEPXHOCTHBIM CTOK (oOpasyromuiics B pe3ysbTaTeé OCaaKOB MU
CHEroTasiHUs) U NOJ3E€MHBIN CTOK, (JOPMHUPYEMBIH 3a CUET IPYHTOBBIX BOJI. PeuHoli cTOK 3a
TOJ SIBIISIETCS OOBEKTUBHBIM ITOKA3aTENIEM JUISl ONIPEACIICHHS TOTHOBOAHOCTH PEKH.

Pycsio — nHanOosiee moHM)KEHHAs! 4acThb JIOJIMHBI, BbIpaOOTaHHAsl MOTOKOM BOJbl, IO KOTOPOM
OCYIIECTBISAECTCA IEPEMEIICHUE OCHOBHOM YacTH JOHHBIX HAHOCOB U CTOK BOJbI B
MEXMaBoJOYHble Mepuojbl. CyHIEeCTBYIOT pazIW4Hble TUIBl PEYHBIX pycel U
COOTBETCTBYIOIIME UM THUIIBI PYCIOBBIX IIPOLIECCOB.

PycnoBbie mpomeccbl — COBOKYHNHOCTh SIBICHHMM M TPOLECCOB, NPOUCXOMSIIUX TMOJ
BO3JICUCTBHEM KOMIUIEKCA PA3JMYHBIX TPUPOJHBIX M aAHTPOIMOTEHHBIX (HAKTOPOB, U
BBIPXKAIONINXCS B U3MEHEHUAX (DOpPMBI M TapaMeTpoB pedyHbIX pycen. OAHUM U3 SPKHUX
MIPOSIBJICHUI PYCJIOBBIX MPOIECCOB SIBIIETCS B3aMMOJICUCTBUE TEKYIIEH BOJIBI M PEUYHOTO
pycna. Takke CyIIeCTBYIOT JApyrue akTUBHbIE pyciodopMupyomue (GakTopsl,
OTIpEeIeIIAIONINE PYCIOBBIE IMPOLECCHl (PacTUTENbHOCTh, BEYHas MeEp3j10Ta U Jp.).
JleiicTBHEe aKTUBHBIX pPYCcIOGOPMUPYIOMUX (AKTOPOB CACPKUBAIOT OTPAHHUYMBAIOIINE
(dakTopsl (BBIXOJBI HEPA3MbIBAEMBIX MOPOJI, 0a3uc po3uH, KOPEHHBIE OOpTa TOJMHBI U
np.). PycnoBelie mpouecchl NMpuBOAAT K U3MeHeHUsM ¢Gopmbl pycna. CoxaepikaHueM
PYCIOBBIX MPOIECCOB SABISETCS TPAHCIIOPT HAHOCOB.

Couiénoctb — conepkanue cosieit B Boge. M3mepsiercss B «%o» (mpomuiuie) win eauHunax PSU
(Practical Salinity Units) mpakTtudeckoit mmkansl conéHoctu (Practical Salinity Scale).
Con€HOCTh B IPOMMIIIIE — 3TO KOJIUYECTBO TBEP/BIX BEIIECTB B IpaMMax, PaCTBOPEHHOE B
1 xr BOJBI, MPH YCIOBUH, YTO BCE TaJIOTEHbI 3aMEHEHbI YKBUBAJICHTHBIM KOJIMYECTBOM
XJIOpa, Bce KapOOHATHI IEPEBEICHBI B OKCHJIBI, OPTaHUYECKOE BEIIECTBO COXIKEHO.

CosiHeuHasi paauanus — 3JIEKTPOMarHUTHOE U KopmycKynspHoe uznydenue Comnna. Cremgyer
OTMETHTb, YTO JAHHBI TEPMHH sIBIIseTCs Kaibkod ¢ anri. Solar radiation («CosHeunoe
U3JIYy4YEHHUE»), U B JAHHOM ClIy4ae HE O3HAyaeT PaJHallli0 B «OBITOBOM)» CMBICIIE 3TOTO
cioBa (MoHu3Mpymlee nnyuenue). CoaHeuHas paauanus U3MeEpseTcs Mo €€ TEIIIOBOMY
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http://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%B0%D1%82%D1%8B
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JeHCTBUIO (KAJIOPUM HA €MHUILY MMOBEPXHOCTH 32 €IMHUILY BPEMEHU) U MHTEHCUBHOCTH
(BaTTHI HA €AMHUILY TTOBEpXHOCTH). B 11emom, 3emiist momydaet ot ConHia meHee 0,5% 107
OT €ro W3Jy4yeHUs. OJEKTPOMArHUTHAsE COCTABJISIIOLIASl  COJHEYHOM  paauanuu
pacmnpocTpaHseTcsl CO CKOPOCThIO CBETa M MPOHHUKAET B 3eMHYI0 atMmocdepy. o 3emHOMI
MOBEPXHOCTU COJHEYHAsl pajualus JOXOAUT B BHUAE NPSIMOM U paccessHHOW paauallvi.
Bcero 3emust monydaer ot CoJiHIIa MEHEE OJHOM ABYXMUJUIMAPAHOM €ro M3JIy4eHUS.
CrexTpaibHbIA JWANA30H 3JIEKTPOMAarHUTHOro usnydenuss ConHIIA OYEHb MIUPOK — OT
paZMoOBOJIH /10 PEHTIeHOBCKUX JIy4eil — OJHAKO MaKCUMyM €ro HWHTEHCHUBHOCTHU
MPUXOUTCS HA BUIUMYIO (KENITO-3€NEHYI0) YaCTh CIEKTpa.

Cmor (ot anrn. Smoky fog, OykBanbHO — «JIPIMOBOM TyMaH») — 4pe3MepHOE 3arpsi3HCHUE
BO3/1yXa BPEAHBIMM BEILECTBAMH, BBIAEICHHBIMU B pe3yjbTaTe paboThl IPOMBILIIIEHHBIX
IIPOU3BOJICTB, TPAHCIIOPTOM U TEIUIONPOU3BOJAIIMMU YCTAHOBKAMM IIPU OINPEAEIEHHBIX
IOTOJTHBIX YCIIOBUSX.

Tyman — atmMocdepHOe sIBJICHUE, CKOIUIEHHE BOABI B BO3yXe, KOTAa 00pa3yloTcsl MelbYaiIime
IPOAYKTHl KOHAEHCALMKU BOASHOrO mapa (mpu Temmeparype Bosjayxa Bbimie —10° a1o
MeJbuaiime Karnenbku Bonsl, npu —10... —15° — cMech Kamenek BOABI M KPUCTATHKOB
JbJa, TPH TeMmIeparype Hibke —15° — KpUCTaUTMKU JIbAa, CBEPKAIOLINE B COJTHEYHBIX
Jqydax WM B CBETE JyHBI U (oHapeit). OTHOCHTENbHAs BIAXXHOCTh BO3yXa IPH TyMaHaX
00braHO Oym3ka k 100 % (mo kpaiinedt mepe, npebimaetr 85-90 %). OmHAKO B CHUIIBHBIC
Mopo3bl (-30° u HMKE) B HACENEHHBIX ITyHKTaX, Ha JKEIE3HOJOPOXKHBIX CTAHIMAX H
a’poJpoMax TyMaHbl MOTYT HaOJIOJAaTbCs MpPH JIIOOOH OTHOCHTENBHOW BIIAYKHOCTH
BO3ayXa (Haxe meHee 50 %) — 3a c4ET KOHACHCAIIMU BOASHOIO Mapa, 00pa3ykoIierocs mpu
CTOpaHUM TOILIMBA (B IBUTATENSAX, II€YaX U T. I1.) U BEIOpachkIBaeMOro B atMocgepy uepes
BBIXJIOITHBIE TPYOBI U IBIMOXOJIBI.

[nkjaoH — aTMOC(epHBIi BUXPb OIPOMHOrO (OT COTEH 10 HECKOJBKHX ThICAY KUIOMETPOB)
AuaMeTpa C TMOHWMIXXCHHBIM JABJICHUCM BO34AyXa B ILCHTPC. I[BI/DKGHI/IG BO3ayXxa
(MyHKTUpHBIE CTpEJIKM) W H300apbl (HENpephIBHbIE JUHHM) B LUKIOHE B CEBEPHOM
nosymapui. Bo3nyx B IMKIOHaX LUPKYJIHPYET MPOTUB YACOBOM CTPEIKH B CEBEPHOM
NOJIyIIapUM U IO YacOBOM CTpENKE B FKHOM. Kpome TOro, B BO3QYHIHBIX CIOSIX Ha
BBICOTE€ OT 3€MHOI IOBEPXHOCTH JI0 HECKOJBKUX COT METPOB, BETEP MMEET CIaraeMoe,
HalpaBJIeHHOE K LEHTPY LUKJIOHA, MO OapuyecKoMy IpaJueHTy (B CTOPOHY YOBIBaHHS
JaBjieHus ). BennunHa ciiaraeMoro yMeHbIaeTcs C BBICOTOM.

Hupkyasinus arMmocdepbl — cCTEMa 3aMKHYTHIX TE€UEHUI BO3AYIIHBIX MaccC, MPOSIBISIFOIINXCS
B Macmtabax MoJymiapuil WM Bcero 3eMHOro mapa. [logoOHble TeueHHs] TPUBOJIAT K
MEPEHOCY BEIIEeCTBA M SHEPTUU B aTMoc(epe Kak B IIUPOTHOM, TaK U B MEPUINOHAIBHOM
HaNpaBJICHUAX, M3-3a YEro SBISIOTCA BaKHEHIIMM KJIMMATOOOPa3yIoUIMM IPOIECCOM,
BIMSS Ha TMoroay B JoOoMm Mecre MuaHeThl. OCHOBHas NpUYMHA [UPKYISAIHUU
aTMocdepbl — COJHEYHass DJHEepruss W HEPaBHOMEPHOCTh €€ pacrhpeiesieHus Ha
MOBEPXHOCTHU TUIAHETHI, B PE3yJIbTAaTe YEro Pa3IMuHbIe YYAaCTKU MOYBBI M BO3JyXa UMEIOT
pa3IMYHYI0 TEeMIepaTypy U, COOTBETCTBEHHO, pa3lIu4yHOe arMoc(hepHOe JaBlieHHE
(6apuueckuii rpaauent). Kpome CosHila Ha JIBMKEHHE BO3IyXa BIMSACT BpalleHHE 3eMIIU
BOKPYI' CBOEH OCH U HEOJHOPOJIHOCTh €€ IOBEPXHOCTH, YTO BBI3BIBAET TPEHHUE BO3/yXa O
MOYBY U €r0 YBIICUEHHE.

NHOPOPMAIIMOHHOE OBECIIEYEHHUE
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http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82
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PEKOMEHAYEMAS JINTEPATYPA
KJIMMATOJIOI' A

OCHOBHAA JIHTEPATYPA

Xabymounos [O.I'., lanmanuncxkui K.M. Meteoponoruss M KIMMATONOTHA. YuYeHHE 00
atMocdepe. YueoHoe nmocoodue. — Kazanb: U3a-Bo Kazan. yn-ta, 2010. — 245 c.

Xpomos C.IL, [lempocany M.A. Meteoposiorus u knumarosiorus. — M.: U3n-so MI'Y, 2006.

AOIIOJTHUTE/IBHAA JINTEPATYPA

Aumponocennvie usmenenus xnumama /Ilog pen. M.U. byneiko, F0.A. Uspasms. — JL:
I'unpomereousnar, 1987.

byoviko M. Y. Knumar B npouuiom. — JI., 1980.

Kaponw H.JI. BBenenue B tuHaMuKy kinumata 3emiu. — JI., 1988.

Knumam u 3aepsznenue ammocghepvr 6 Tamapcmane /Tlom pen. HO.I1. ITlepeBenenmeBa. —
Kazanb: M3n-Bo Kazan. yn-ta, 1995.

Knumam Kaszanu u eco usmenenuss ¢ cospemennwiti nepuoo /Ilox pen. FO.I1. TlepeBencHiena,
O.I1.HaymoBa. — Ka3zans: M3a-Bo Ka3an. yn-ta, 2006.

Knumam Poccuu /Tloxn pen. H.B. KoOwimesoit. — CI16.: 'magpomereonsnart, 2001.

Knumamonoeus [Mox pen. O.A. ipo3nosa, H.B. KoGsiieBoii. — JI., 1989.

Knumamuueckue ycnosus u pecypcor Pecnyonruxu Tamapcman. — Kazanws: U3n. Kazan. yH-Ta,
2008. — 288 c.

Monun A.C., Huwxos FO.A. Uctopus knmumara. — J1., 1979.

Msexosa H A. Knumat CCCP. — M., 1983.

Mameees JI.T. Duzuka armochepsr. — CI16.: ['mapomereonsaar, 2000.

Tyopuii B.J]. Meteopoinorus U KIuMaTonorus: yuyebnoe nocobue. — Kazans: 1U3a-Bo Kazan. yH-
Ta, 2008. — 102 c.

Xabymounos [O.I", [llanmanunckuu K.M. Meteoponoruss ¥ KIUMaTolorus. YuyeHue o0

atMocdepe. YueOHoe nocodue. — Kazanb: M3n-Bo Ka3zan. yu-Ta, 2000. — 182 c.

I'marPoJiorums
OCHOBHAA JINTEPATYPA

Muxaiinos B.H., Jooposonvckuii A.J], ooponwbos C.A. T'mpponorus. — M.: Beicmi. mikona,
2005. — 463 c.
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AOIIOJTHUTE/IBHAA JINTEPATYPA

bococnosckuii b.5. O3éposenenue. — M.: U3g-so MI'Y, 1960. —335 c.

bozocnosckuii b.b. u op. O6mas ruaposorus. — JI.: Tuapomereonsnar, 1984. — 356 c.

Baoicnos A.H. T'unponorus pek. — M.: U3n-so MI'Y, 1976. — 339 c.

Bcesonooicckuii B.A. OcunoBbl runporeosioruu. — M.: U3n-so MI'Y, 1991. — 351 c.

Tonybes I'.H. Tunponorus neqaukoB. — JI.: ['mnpomereonsnar, 1976. — 247 c.

Hasvioos JILK., /[mumpuesa A.A., Konkuna H.I'. Obmas runponorusi. — JI.: 'mapomereonsnar,
1973. - 462 c.

Loneywun J1.J]., Ocunosa I'.b. Jlenuuku. — M.: Mup, 1989. — 447 c.

Kykos JI.A. Obmas oxeanonorus. — JI.: I'mapomereonsnat, 1976. — 376 c.

Kanunun I' I1. TIpoGnems! rinobanbHol Tuaponorun. — JI.: Tuapomereonsnar, 1968. — 377 c.

Knuee P.K. 3menenue rnobanpHOro Bogooomena. — M.: Hayka, 1985. — 247 c.

Jlveosuy M.HU. Boma u xxu3ub. — M.: Mpicns, 1989. — 254 c.

Muxaiinos JI.E. T'unporeonorus. — JI.: F'mapomereounsnar, 1985. — 263 c.

Muxaiinos B.H., /Jooposonvckuii A./]. Obmas ruaposorus. — M.: Beicmias mkona, 1991. — 368 c.

Hukonopos A.M. I'mppoxumus. — JI.: 'unpomereounsaart, 1989. — 351 c.

Xamuuncon /[.2. Jlumuonorus. — M.: IIporpecc, 1969. — 591 c.

Yebomapés A.U. O6mas runponorus. — JI.: T'mapomereounsnar, 1975. — 544 c.

Yebomapés A.Y. I'maponornueckuit cnosaps. — JI.: 'mapomereonsaar, 1978. — 308 c.

PEKOMEHAYEMBIE 3JIEKTPOHHBIE PECYPCBI

OCHOBHBIE
Jasvioos JI.K., [Imumpuesa A.A., Konkuna H.I'. O6mas runponorus. — JI.: ['mapomereonsaar,
1973. — 462 c. (http://padaread.com/?book=51103&pg=1);

Muxaiinos B.H., J[obposonvckuii A./]. Obmas ruaponorus. — M.: Beiciias mkomna, 1991. — 368 c.
(http://elib.rshu.ru/files/img-216094822.pdf);

Cuoopos B.B. Meteopomnorust ¥ KIUMaTojorus: yueonoe mocooue. — ExarepunOypr: [OY BIIO
YITY-VIIU. — 2006. — 146 c.
(http://www.Inu.edu.ua/faculty/geology/phis_geo/fourman/library-Earth/New-
library/%D1%E8%EA4%EE%FO%EE%E2%20%CA%CB%C8%CC%C0%D2%CE%CB%
CE%C3%C8%DF%20%C8%20%CC%C5%D2%C5%CE%D0%CE%CB%CE%C3%C8
%DE.pdf);

Xpomoe C.II., Ilempocany M.A. Mereoposorust u xkiaumaronorus. — M.: U3g-so MI'Y, 2006.
(http://www.twirpx.com/file/275299).
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http://www.twirpx.com/file/275299/

AOIIO/IHUTE/IBHBIE

1) Bcesomoxckuit B.A. OcHoBsl ruaporeosorud. — M.: MI'Y, 2007. — 449 c.
http://www.bibliorossica.com/book.html?currBookld=7993 &In=ru&search_query=I"naposiorus

2) Tamenepun A.M., 3aiitieB B.C., Xapuronenko I'.H., Hopsaros 10.A. I'eonorus. Yacts I11:
I'mpaporeonorusi. — M.: Mup ropsoit kauru, 2009. — 398 c.
http://www.bibliorossica.com/book.html?currBookld=4232 &search_query=I"uaposnorus

3) Hepessinko A.I1. I'moGanbHble U pernOHANBHBIC U3MEHEHUS KIIUMATa U IIPUPOTHOMN CPe/Ibl
no3Hero kaitHo3o0s B Cubupu. — HoBocubupck: Cubupckoe otaenenue PAH, 2008
http://www.bibliorossica.com/book.html?currBookld=6945&In=ru&search _query=M3menenus
KJiuMaTa

4) Caiit I'eomoruueckoii ciryx6n1 CIIA (http://www.usgs.gov/)

5) Caiir I'naBHol reodusuyeckoit oocepatopun PO (http://voeikovmgo.ru)

6) Caiit I'mobanpHOrO KiMmara u kojoruu Pocruapomera (http://www.igce.ru)

7) Caitr HUN Atmocdepa (http://www.nii-atmosphere.ru)
8) Caiit HUU reorpadpuu PAH (http://www.igras.ru)

9) Caitr ®I'BY “VYnparieHue 1O THUIAPOMETECOPOJIOTHH W MOHUTOPHUHTY OKPYXKAIOLICH CpEIibl

Pecniy6nuku Tatapcran™ (http://www.tatarmeteo.ru)

10) Caiit ®enepaibHON CITYyKOBI IO THAPOMETECOPOJIOTHH M MOHHTOPHHTY OKPYKArOIIEH Cpebl —
Pocruapomer (http://www.meteorf.ru)
CIIUCOK BOITPOCOB K 3AUYETY

Kaumarosorus
1. OCHOBHBIE METEOPOJIOTUYECKHUE BETUUUHBI U ATMOC(EPHBIE SBICHHUS.
2. CocraB aTMocdepHOTo BO3ayXa.
3. Crpoenue atMocdephl.
4. Bozayiurabie maccbl 1 ppOHTHI.
S. Bbapuueckue cucremsl. LleHTpHI neiicTBUS aTMOChepH.
6. OO6mas mupKynsanus aTMocepsbl, 3amagHbli IepeHoc, maccaThl, MyCCOHBI.
7. CrexTpanbHblil cocTaB COHEYHOM paananuu. ColHeuHas NOCTOSHHAS.
8. Ocnabnenue paauanuu B armochepe. Koadpuunent npospadnocta atmocdepsi.
9. [Ipsimas u paccestHHAs COJIHEUHAs paaualys B atMmocdepe.
10.  Cymmapnasi, oTpaXe€HHas ¥ OTJIOIIEHHAs paguanus. Anb0eno.
11.  HznydyeHue 3eMHOI MOBEPXHOCTH U aTMOC(hepsrl, 3PPEeKTUBHOE UTYyUCHHE.
12. PagmannonHbIi OanaHc 3eMHOM MoBepXHOCTH. [TapHUKOBBIHN 3¢ deKT.
13.  TemnmnoBoii 6anaHc 3eMHOI TOBEPXHOCTH.
14, CytouHblil ¥ rOJOBOM X0/ TEMIEpPaTypbl Ha TOBEPXHOCTHU IOYBBI.
15. OcobeHHOCTH pacmpOoCTpaHEHUs Terjia BriyOb MOYBHI M BOJIBI.
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CyTOouHBI XOJ TeMmMIepaTrypbl BO3AyXa y 3€MHOM IOBEPXHOCTHM U Ha BBICOTAX.
3aMOpO3KHU.

['eorpacduueckoe pacrpeaeneHue TeMIepaTypsl BO31yxa.

HcnapeHue 1 HachIlLIEHNE, UICIapIEMOCTh; XapaKTEPUCTUKU BIIAXKHOCTH BO3IyXa.
CyTouHBIE ¥ TOJOBOM XOJ BIAXHOCTH BO3JlyXa; €€ Treorpapuyeckoe
pacrpeacieHue.

Kongencanust m cyOinumManus BOJISHOIO Iapa B armocepe M Ha 3€MHOHN
NOBEPXHOCTU. TyMaH U JbIMKa.

O6u1aka; ©X MUKPOCTPYKTYpa U BOJAHOCTh, (POPMBI OOJIAKOB.

Ocanku; ux 00pa3oBaHUE U BUIBI.

CyTOYHBIN ¥ TOAOBOM X0 OCAJIKOB.

['eorpaduueckoe pacnpeseneHue 0caiKkoB.

CHEXHBIN ITOKPOB U €r0 XapaKTEPUCTUKHU.

OcHoBHBIE KIMMaToOOpasyromue (¢GakTopel u mporecchl. Kimmarudeckas
cucrema.

Bnusinue pacnpenenenuss cymu U Mops Ha KiauMmaT. KOHTMHEHTalbHOCTh
KJIUMaTa.

Knaccudukamnus knmumaros b.I1. Anucosa. Knumatsr Poccun.

MukpokiIumar U MEe30KJIMMAT; BIUsHUE penbeda, pacCTUTETbHOCTH U BOJOEMOB.

HN3MeHeHus Kiumara B MpoHuIOoC U HACTOAIICC BPCMA.

I'maponorus

I'maposnorus u e€ noapasaeneHus.

I'unpocdepa u e€ crpoenue.

Metoabl rUAPOIOTUYECKUX UCCIICIOBAHUMN.

MounekysspHOe CTpOCHHUE BOABI U €€ XMMUYECKHUE CBOMCTBA.

MornexynsipHoe cTpoeHue BobI U e€ (pu3nueckrue CBOWCTBA.

KpyroBopot Bojibl Ha 3emite.

Bubl BOJbI B TOYBO-TPYHTAaX.

['pynTOBBIE BOABI. TeMIepaTypHbIi U TUAPOXUMUYECKUN PEKUMBI I'PYHTOBBIX
BOJL.

Bonoc6op u 6acceitn peku. MopdomeTpudeckre xapakTepucTUKu 6acceifHa peKu.
Jlonuna u pycno pexu. [IpononsHbIi TpodMiIb pexH.

Buner nutanus pex. Kimaccudukarus pek 1mo BugaM MUTaHUS.

PacxomoBanue Bo/bI B OacceitHe pexu. Y paBHEHHE BOJHOTO OanaHca Oaccelina

peKu.
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43.
44,
45.
46.
47.
48.

49.
50.
51.

52.
53.
54.

55.
56.
57.
58.

59.
60.

®da3bl BOAHOTO pekUMa pek (MOJI0BOAbE, MaBOAKU, MEKEHB).

Knaccudukanus pex mo BOAHOMY PEXHUMY.

®DaxkTOphl U KOJIMYECTBEHHBIE XaPAKTEPUCTUKU CTOKA BOJIbl. CTOK HAHOCOB PEK.
TeMmnepaTypHbIll peXUM peK. JIenoBbIe BICHUS HA PEKax.

['MIpOXUMHUYECKHNA PEKUM PEK.

BinsiHue Ha pedyHOM CTOK XO35HCTBEHHOM AESATENBHOCTH HA IIOBEPXHOCTH PEYHBIX
0acceiHOB.

Tunsl 03€p. Mopdonorus u mopdomerpust 03€p.

VYpaBuenue BogHoro 0ananca 03ép. Konedbanus Bojbl B 03E€pax.

Tepmudecknil pexxuM 03€p B YCIOBUAX YMEPEHHOIO KiuMarta. JIeoBbIe SBICHUS
Ha 03€pax.

Knaccudukauus 03€p no MuHepanuzanuu. XUMHUUECKHI cOCTaB 03€ED.

Tunel Bogoxpanwimil. OCHOBHBIE XapaKTEPUCTUKHU BOJLOXPAHUIIMIIL.

[Tonsitue o 6omnote. [IpoucxoxaeHue 00JIOT U UX paclpoCTpaHEHUE Ha 3eMIIe.
Tunsl 60710T.

Boanslii u TemnepaTypHbIi peKuM O60JI0T.

[IpoucxoxaeHre JeIHUKOB Ha 3emie. THUIIbl JIETHUKOB.

OO6pa3oBaHue U CTPOCHUE JICTHUKOB.

MupoBoii okeaH u ero yactu. ConeBoi cocTaB U COJIEHOCTh BOJ MUpoBOro
OKEaHa.

MwupoBOi1 OKeaH U €ro 4yacTh. TemiiepaTypHblid pexxuM MupoBoro okeana.

MmupoBOIi OKEaH U €T0 YaCTH. Y POBEHb OKEAHOB U MOPEM.
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