OEJIEPAJIBHOE ATEHTCTBO CBA3U

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA30BATEJIBHOE
YYPEXIAEHUE BBICILIET'O OBPA3OBAHMA
«CAHKT-IIETEPBYPI'CKUI I'OCY IAPCTBEHHbBIV YHUBEPCUTET
TEJJEKOMMYHUKAILIUN UM. TIPO®. M.A. BOHU-EPYEBUYA» (CII6I'YT)

Ka(bez[pa 9KOJIOTHH 1 0€30I1aCHOCTH KHU3HCACATCIbHOCTH

JIEKIIUU 1O JUCHUIIJIMHE
«YYEHHUE Ob ATMOC®EPE»
HanpasJsenue noaroroBku 05.03.06 Jxo10rusi 1 npupoa0NnoIb30BaHue
Pa3pabGorumk: nouenr, k.1.H. ManBesioa H.E.

Cankr-IlerepOypr
2017



1. ATmocdepa, moroga u KamMat

Hean: HayunTbcst MOHMMATH 9TO Takoe aTMocdepa, METPOJIOTHSI, KITMMATOJIOTHS,
Moro/ia v KJIMMar.

Il1an:
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1.4 Ces3u atmocdepsl ¢ CoJiHIIEM U 36MHOM MOBEPXHOCTHIO

1.5 KimumarooOpa3zoBaHue

1.6 HabmtoneHrie B METEOPOJIOTHH U IPUMEHEHUE KApT

1.1 Atmocdepa

3eMHasi TOBEPXHOCTh OKPYXKEHA Ta30BOM, BO3AYIIHOW OO0O0JOYKOM —
aTMocdepoi, MpUHUMAIOIIEH yyacTue Bo Bpamenun 3emiun. Ha nae atmocdeps! B
OCHOBHOM IMPOTEKAET Hallla >XU3Hb. B0O3ayX, B OTIMYUE OT BOJBI, CHCUMAEM.
[ToaTOMYy, C BBICOTOW MJIOTHOCTH €ro yObIBaeT, U aTMoc(epa MOCTENEHHO CXOIUT
Ha HeT, 0e3 pe3koi rpanulbl. [logoBuHa Bcell Macchl aTMOC(epbl COCPEAOTOUEHA B
HWKHUX 5 KM, TPU YETBEPTU — B HUKHUX 10 kv, AEBATH NECATHIX — B HUIKHUX
20 xm. Ho mpucyTcTBHE BO3/IyXa — 4YeM BBIIIE, TEM BCe Oojiee pa3spekKeHHOTO —
0OHApPYKUBACTCS O OYEHb OOJIBIITNX BBICOT.

[TonsipHbIe CUSIHUSA YKa3bIBAIOT Ha Hanuuue atMocdepsl Ha BeicoTax g0 1000
km 1 Oonee. ATMmochepa mpocTUpaeTcsi, IpU BCE YOBIBAIOLIEH IUIOTHOCTH, /10
BbICOT Oosiee 20 ThIC. KM.

ATMochepHbIe TPOoIIeCChl BOJIM3U 36MHOM ITOBEPXHOCTH U B HIDKHUX 10—20
Kkm atMocdepsl 0OCOOCHHO Ba)KHBI ¢ MPAKTHYECKON TOYKM 3peHus. Ho u BeIcmine
cion atMoc(epbl, OTHAJICHHBIE OT 3€MHOW TOBEPXHOCTH HA COTHH W THICSYH
KHJIOMETPOB,



B IOCJIEHEE BPEMs U3Y4arOTCs Bce 00Jiee MHTEHCUBHO U YCIEIIHO, OCOOEHHO C
MOMOIIBIO T€0(U3NUECKUX PAKET U CITyTHUKOB.

B 9TUX clOSIX MpH MOTJIOLIEHUU YIBTPA(PUOIETOBOTO U KOPIYCKYJISPHOTO
COJIHEUHOTO U3JIyYEHUS MPOUCXOAAT (POTOXUMUUYECKUE PEAKIUU PaA3JIOKEHUS
ra3oBbIX MOJIEKYJI Ha BJIEKTPUYECKU 3apsKEHHbIE aToMbl. [lo3TOMy yka3aHHBbIE
CJIOW CHUJIbHO MOHU3UPOBAHBI U 001aIaI0T OYEHB OOJBLION 3JIEKTPONPOBOAHOCTHIO.
B Hux HaOmIOAAIOTCS Takue SIBJICHUS, KAaK TMOJIAPHBIE CHUSHUS M TOCTOSHHOE
CBEUCHHME BO3/lyXa, CO3/AIOIIEE TaK Ha3bIBAEMbIM HOYHOW CBET HeOa; B HUX
POUCXONAT TaKXKE CIOXKHBbIE MHUKPOPU3HMUECKHE TPOLECChI, CBS3aHHBIE C
KOCMUYECKAM U3JIYYECHHUEM.

C HegaBHUX MOP MPHUHSITO BBLACIATH yUEeHUE O (PU3NUECKHUX (M XUMUYECKUX )
Ipoleccax B BBICHIMX CIOSAX arMochepbl B OCOOYI0 HAy4YHYIO JHUCLMIUIMHY,
NOJIYYMBIIYIO Ha3BaHUE aIpoHoMuu. ITa HAyKa YK€ HE SBISIETCS YacThIO
METEOPOJIOTUH, a CTOUT, PAJIOM C HEIO.

1.2 MeTeopoJiorusi ¥ KJIANMATOJIOT S

Memeoponozueit Ha3piBaeTcs Hayka 00 ammocgepe — BO3LYUIHOU
o0osiouke 3emin. OHA OTHOCHUTCS K 2eodu3uyeckum HayKaM, IIOCKOJbKY B HEH, Ha
OCHOBE 3aKOHOB (DM3WKH, H3YyYAIOTCS OMNpPEACNICHHbIE KaTeropuu (HU3UYECKUX
MPOLIECCOB, CBOMCTBEHHBIX 3€MHOMY IIApY.

Knumamonozua — »5T0 Hayka O Kiumame, T. €. O COBOKYIHOCTH
aTMOC(EPHBIX yCIIOBUIA, CBOWNCTBEHHOW TOMY WJIM HHOMY MECTY B 3aBUCUMOCTHU OT
ero reorpaduueckoit o0ctaHoBkU. Kiumar siBisieTcs, TaKUM oOpa3oM, OJHOM U3
busuKo-reorpa@uUeCKX XapaKTEPUCTUK MECTHOCTH. B KadecTBe TakoBOW OH
BIIMSET HA XO3SMCTBEHHYIO JESITENBHOCTD JIIOJEHU: HA CHEHUAIN3ALUIO CEIBCKOTO
X035UCTBa, TeorpapuyecKkoe pasMenieHUe MPOMBIIIJICHHOCTH, BO3IYIIHBIMH,
BOJIHBIN U HA3€MHBIM TPAHCTIOPT. 3HAHUS U3 00JIACTH KJIMMATOJIOTMU HEOOXO0IUMbI
JUIS1 TOATOTOBKH 3KOJIOTA.

Knumaronoruss tecHo  cBsizaHa ¢ Mereopojiorueid.  I[loHumanwue
3aKOHOMEpPHOCTE  KJIMMara BO3MOXHO HA  OCHOBaHMM  Te€X  OOIIMX
3aKOHOMEPHOCTEH, KOTOPHIM MOJAYMHEHBI aTMOochepHbIe nporecchl. [loaToMy npu
aHaJlM3e MPUYMH BOSHUKHOBEHUS PA3IUYHbBIX TUIIOB KJIMMaTa U UX paclpeneaeHus
1o 3eMHOMY IIapy KJIMMATOJIOTUs UCXOJIUT U3 MOHATUNA U 3aKOHOB METEOPOJIOTHH.

1.3 [loroga u Kaumar



B armocdepe mnpoucxoaaT MHOrooOpasHble (U3WYECKHE IPOIECCHI,

HENPEPBIBHO MeHstone ee coctosuue. Cocmosaunue ammocgepsvl y 3eMHOU
NOBEPXHOCMU, a4 MakKdce U 8 Oojlee BbICOKUX CNosAX (Kaxk npasuno, 6 cgepe
Oeticmseuil  8030YUWHO20 MPAHCNOPMA) HA3LIBAIOM NO2000U. XapaKTEPUCTUKU
MIOTOJIbI, TaKMe, KaK TeMIIepaTypa BO3IyXa, 00Ja4HOCTh, aTMOC(HEPHBIE OCAJKH,
BETEP U M., HOCAT HA3BAHUE MeMmeopOI02ULeCKUX dJIeMeHmMO8.

W3meHeHus moroJibl y 3eMHOW MOBEPXHOCTH UMEIOT OO0JBIIOE 3HAUEHHUE IS
CEJIbCKOI'O XO35MCTBAa MU MHOTUX JAPYrux o0nacTeld XO3sSHUCTBEHHOU NEATEIbHOCTH
yenoBeka. [loroga B Oosiee BBICOKMX CIOSAX aTMocdepbl BIHUSET Ha paboTy
aBuanuu. HyXHO mpu 3TOM 3aMeTUTh, YTO aTMOC(EpPHBIE MPOLIECCHl HA Pa3HbIX
BBICOTAX CBA3aHbI MEXKy c000il. [ToaTOMY /ISl MOJTHOLIEHHOTO U3YY€HUS MOTObI Y
3€MHOI MOBEPXHOCTH HEOOXOIMMO U3y4aTh U 00Jiee BBICOKUE CIIOU aTMOC(EpBHI.

Cocrostaue aTMOCCI)epBI B eblcuiux CIOAX, ABJIAIOMICCCA INIPECAMCTOM
AO9POHOMHH, HC BXOIUT B COCTAB ITOHATHA ITIOT'OABI.

B moboMm MecTe 3eMiid TMOToJia B pa3HbIe TOAbI MPOTEKAET I0-Pa3HOMY.
OnHako mpu BCEX PaA3NMYMAX OTACIBHBIX JHEH, MECSIUEB W JIET B KaXIOu
MECTHOCTH MOKHO Pa3jnyaTh BIIOJHE ONPEICICHHBIN KINMAT.

Knumamom nazwiearom co8oKynHocmv ammoc@epubix YCI08Ull, NPUCYUWYIO
OaHHOU MeCmHOCMU 8 3A8UCUMOCU Om ee 2eocpaghuyeckou obcmanosku. 1lon
reorpauyeckoii OOCTAaHOBKOW  MOApPa3yMEBAETCS HE TOJIBKO  IOJIOKEHUE
MECTHOCTH, T. €. IIUPOTA, JIOJITOTa U BHICOTA HAJ[ YPOBHEM MOpS, HO M XapakTep
36MHOU TOBEPXHOCTU, Oporpadusi, MOYBEHHBIM MOKPOB U mp. ATMochepHbIe
yCJIOBUS 00Jiee MM MEHEE CHIIBHO MEHSIFOTCS B TOJIOBOM XOJI€ — OT 3UMBI K JIETY
U OT JIETA K 3UME.

COBOKYITHOCTh JTHX YCJIOBHIH HECKOJIBKO MEHSeTCS W OT roja K romxy. Ho or
OJTHOTO MHOTOJICTHETO MEePHO/a K APYroMy COBOKYITHOCTh aTMOC(EPHBIX YCIOBUH
MCHSICTCSl JIMIIb B CaMbIX OIPAaHUYCHHBIX MpEIeiax, MPUYeM ASTH W3MCHCHHS
UMEIOT XapakTep KoleOanuii TO B OJHOM, TO B JIpyroM HampasieHuu. Kimmar,
TakuM 00pa3oM, oOnagaeT ycmouuusocmoto. 1103TOMy KIUMAT U SBISETCA OOHOL
U3z  Qusuxo-ceocpaguueckux  Xapakmepucmux — MeCmMHOCMY,  OJHOW U3
COCTABJISIIOUIMX Teorpaduyeckoro janamadra. A Tak Kak MeX]1y aTMoc(epHbIMU
IPOIIECCAMU U CO-CTOSTHHEM 3€MHOM MOBEPXHOCTH (BKJIIOYAsh U MHPOBOW OKEaH)
CYIIECTBYIOT TECHBIE CBSI3M, TO W KJIMMAT CBSI3aH C APYTUMH TreorpaduaecKuMu
XapaKTEPUCTUKAMH, C IPYTHMHU COCTABJISIONUMHE reorpaduieckoro Janamadgra.



1.4 Cs3u atmocdepsl ¢ CoTHIIEM U 3eMHOI MOBEPXHOCTHIO

ATMochepHbIe MPOIECChl CBSI3aHbl C BIUSHUSAMH, HAYITUMHA KaK CBEPXY, U3
KOCMOCa, TaK W CHHM3Y, OT 3€MHOW MOBEPXHOCTU. VICTOYHHUKOM SHEPTrUU
aTMOC(EPHBIX MPOIIECCOB B OCHOBHOM SIBIISIETCSI COIHEUHAS paouayusi (COIHeyHoe
usnyueHue), IPUXosIas K 3eMiie W3 MAPOBOTO MPOCTpaHCTBa. VIMEHHO JTydncTas
sHeprus CoJHIIa TpeBpamaeTcss B atMocdepe W Ha 3€MHOM IMOBEPXHOCTH B
TEIUIOTY, DHEPrUI0 ABMXKEHUS W APYrue BHUAbI dHEpruu. Ho comHeuHble Iydu
OoJIbIlIe HarpeBaroT 3€MHYIO ITOBEPXHOCTh, YEM HEMOCPEICTBEHHO BO3IYX, a YXKe
MeHCOY 3eMHOU NOBEPXHOCBIO U AMMOChepoli TIPOUCXOIUT OKUBIICHHBIN 0OMEH
Tera, a Takke W Boabl. CTpoeHHE 3eMHOW TMOBEPXHOCTH, €€ pelibed HMeroT
3HQUEHWE W I JBWXKEHHM Bo3ayxa. C BIMSHUSMH 3€MHOM TOBEPXHOCTH
(HarpeBaHue, 3allblICHHWE) B OINpEASICHHONW CTENEHH CBS3aHbI W OINTHYECKHE
CBOMCTBa aTMOC(EPHI, U €€ DIICKTPUIECKOE COCTOSTHHUE.

Hanuune atmocdeps! sBIseTCs, B CBOIO OY€peib, BAXKHBIM (haKTOPOM LISl
pa3HOOOpa3HbIX (PU3UMYECKUX IPOIIECCOB, Pa3BEPTHIBAIOIIMXCS HA 3E€MHOMU
MOBEPXHOCTH — B TIOYBE M BEPXHHUX CJOSX BOJOEMOB (HampuMmep, BETpOBas
APO3usl, MOPCKUE TECUCHUS U BETPOBOE BOJHEHUE, YCTAHOBJIECHUE U CXOJT CHEXKHOTO
MIOKPOBa M MHOT'O€ JIPYTO€), a TAaKXKe JUIsl )KU3HU Ha 3eMIie.

B cocraBe coOJHEYHOW paavalii €cTh Haubojee KOPOTKOBOJIHOBAS
yaempaguonemosas paouayus, DSHEPrUs KOTOPOM HEBENHMKa, HO KOTOpas
MPOU3BOAMUT CUJIbHEHIIEEe (POTOXMMHUYECKOE [EHCTBUE Ha BBICIIME CJIOU
atMocdepbl. CUIIbHO BJIMSET Ha BBICHIME CIIOM aTMOC(EpPbl U KOPHYCKYIAPHAS
paouayusa ConHna, T. €. TOTOKM 3apsSHKEHHBIX DJIEMEHTAPHBIX YacCTHII,
BbIOpacbiBaeMbix ConHileM. YibTpaduoneToBas M KOPHYCKYJISIpHAs paguaius
3HAYUTENBHO MEHSAETCS BO BPEMEHU B 3aBUCUMOCTHU OT COIHEYHOU AKMUBHOCMU, T.
€. OT (PMBUYECKHUX MPOIIECCOB, MPOUCXOAAIIMX Ha COJIHIIE U MPUBOAAIINX, MEXKTY
MMPOYMM, K HM3MEHEHUIO YMCJA COJIHEYHBIX IISITEH. B CBA3M C 3TUM MEHsETCA
COCTOSIHHUE BBICIIMX CJIO€B aTMOC(hephl, COIepKaHNE B HUX 030HA, UX MOHM3AIUS,
AJEKTPONPOBOAHOCTD U IIP., YTO, B CBOK OUYEpElb, CKA3bIBACTCS U HA COCTOSIHUU
HUKHUX CJIOEB, a CTaJo OBbITh, HA MOToAe W KiIuMare. MexXxaHu3M BO3JECUCTBUS
BEepXHeil aTMocdepbl Ha HUXKHHUE CIIOU €11€ HEsICEH.

Tennoooopom. CyliecTByeT TpU OCHOBHBIX IIMKJIAa aTMOC(HEpPHBIX
IIPOLIECCOB, ONMPEACIAIONINX KIMMAT. DTO TaK Ha3bIBAEMbIE KIUMAMOoOpazyouue
npoyeccyl —TerI0000pOT, BIaroo0opoT U aTMoc(hepHas HUPKYIALUS.

Tennoobopom, CO3MAONIMN TEMJIOBOM pEXUM arMocdepbl, COCTOUT B
CJIEYIOLIEM.



CkBO3b aTMocdepy MNPOXOAUT MOTOK coaHeuHou paouayuu. Atmocdepa
YaCTUYHO TMOIJIONMIAET COJIHEUHBIE Jy4d, MpeoOpa3ys UX HHEPrUi0 B TEIUIOTY;
YaCTUYHO pACCEUBAaET MX, MEHAS 10 KayecTBY (CHEKTPaJIbHOMY COCTaBY);
YaCTUYHO OHH OTPaXKaIOTCs Ha3aj 00JIaKaMH.

Pamguamus, npomemmas ckBo3b armocdepy (0T4aCTH U paccesHHas
aTMocdepoii), maaas Ha 3eMHYIO TTOBEPXHOCTh, YaCTUYHO OT HEE OTPaKAETCs, HO B
OOJIbIIIEH YaCTH TOTJIONIACTCS €10 U HarpeBaeT BEPXHHUE CJIOW MOYBBI U BOJOEMOB.
3eMHasi TTOBEPXHOCTh CaMa HCITYCKAeT HEBUANMYIO UHDPAKPACHYIO paouayuio,
KoTOpass B OOJIbIIEM dYacTu ToromaeTrcss arMocepoid W HarpeBaer ee.
ATtMocdepa, B CBOIO odYepenb, M3Iy4daeT WH(]pPaKpacHYI0 paauanuio, OoJbInas
4acTh KOTOPOM IMOTJIOMIAeTCS 3€MHOM MOBEPXHOCTHIO. B TO ke Bpems 3eMHas u
atMoc(epHas paauaisi HEMPEPHIBHO YXOAUT 3a MpeAesibl aTMOc(epbl BMECTE C
OTpPaX€HHOM COJIHEUHOM paavalnueil, ypaBHOBEIIMBAs MPUTOK COJTHECYHOMU
paauaiuu K 3emie.

Kpome oOMmeHa Temuia myTeM HU3Iy4YeHHs, MKy 3€MHOU MOBEPXHOCTHIO U
aTMoc(depoit TpouCcXoauT OOMEH TeIia MyTeM menionposooHocmu. B nepenaue
TeIjla BHYTpU aTtMocdepbl OCOOEHHO BaXKHYIO POJb HIpaeT MNepeMelIuBaHue
BO3/lyXa

B BEPTUKAJIbHOM HAIPABJICHWHU. 3HAYUTENIbHAA YacCTh TEIUIA, MOCTYMAIOIIETO Ha
36MHYI0 MOBEPXHOCTb, 3aTPAUYMBAETCS €Il€ Ha uUcnapeHue 600bl, TEPEXOAs B
CkphITyIO0 opmy. [ToTOM, Mpu cryieHun BOJASHOTO Mapa B arMocdepe, 3To Terwio,
BBIJICIISISICh, UJIET HA HArPEBaHME BO31yXa.

Temnepamypa 6030yxa, TOCTOSHHO OIlyliaeMas KakK TeIUI0 WM XOJIOJ,
UMEeT Ba)KHEWIee 3HAYEHUE JUIs KU3HM Ha 3emsie BooOIe, ISl KU3HU H
XO3SIMCTBEHHOW JEATENIbHOCTH JIKOJIEM B YaCTHOCTH. lemmeparypa BO3ayxXa
MEHSIETCS B TCUCHHUE CYTOK U B TEUEHUE T'0Jla B 3aBUCUMOCTH OT BpallleHUs] 3eMJTn
U CBSI3aHHBIX C HUM HM3MEHEHUN B TPUTOKE COJIHEUHOW paauanuu. Ho onHa
MEHSIETCSI U HEPETYJIAPHO, HEMEPUOANYECKH, B CBSA3U C BO3AYLIHBIMU T€UEHUSIMH,
HaIpaBJICHHBIMHM W3 OJHUX MeCT 3eMiiM B Apyrue. Pacmpenenenue teMneparypsl
BO3/yXa MO 3€MHOMY IlIapy B OCHOBHOM 3aBHUCHUT OT OOIIMX YCJIOBUU MPUTOKA
COJIHEUHOW pajyalliy MO IIUPOTaM, OT paclpelesieHUus CYIId U MOps, KOTOphIE
NO-Pa3HOMY MOTJIOMIAIOT PaJAUAlMIO U MO-Pa3HOMY HArpeBaroOTCs, U, HAKOHEL, OT
BO3/IYIIIHBIX TEUCHUHN, IEPCHOCAIINX BO3yX U3 OJHUX 0bOsacTell 3eMiin B IpyTrHe.

Bnazoob6opom. Kpome Ttemmoodopora, Mexay arMochepoil U 3eMHOU
MOBEPXHOCTHIO MPOUCXOJUT MOCTOSHHBIM 000pPOT BOABI, WM 61azoobopom. C
TTOBEPXHOCTH OKCAHOB W JIPYTHUX BOJIOEMOB, BJIAYKHOM IMOYBBI U PACTUTEIHLHOCTH B
aTMocdepy ucmapsieTcsi Boja, Ha 4TO 3aTpadyrBaeTCsi OOJBIIOE KOJIUYECTBO TEILIa
U3 TIOYBBI M BEPXHUX CJOEB BOJBI. BoodsHou nap — BOJa B Ta3000pa3zHOM
COCTOSIHUM — SIBJISIETCS] BXKHOW COCTABHOM 4acThiO0 aTMOC(HEPHOTO BO3AyXa.



[Ipu cymecTByomux B aTMocepe yCIOBUSAX BOASHOW TMMap MOXKET
UCHBITBIBaTh U OOpaTHOE NpeoOpa3oBaHUE: OH KOHJEHCUPYETCs, Cryllaercs,
BCJIEJICTBUE YEro BO3HMKAIOT obraka W mymanvl, B mponecce xowoencayuu B
aTMocdepe 0CBOOOXKIaI0TCs OOJIbIINE KOJUYECTBA CKPBITOro Teruia. M3 obimakos
IIPYU ONPEJEJICHHBIX YCIOBUAX BBINIAAAIOT 0caoku. Bo3Bpalasch Ha 3¢MHYIO

IMOBCPXHOCTL, OCAJAKN TEM CAMbIM YPABHOBCIIMBAIOT HCIIAPCHHUC B LCJIOM IJIA
BCEro 3eMHOI0 mrapa.

KonuuecTBo BBINAAAIOMIKMX OCAAKOB M €ro paclpeiesieHue MO Ce30Ham
BIIMSIOT HA PACTUTENIBHBIN TOKPOB U 3emiieaenue. OT pacupeneneHus U KoJIeOaHus
KOJIMYECTBA OCAJKOB 3aBUCAT TAaKXKE€ YCIOBUS CTOKA, PEKUM PEK, YPOBEHb 03€p U
Apyrue rupojorudyeckue sipineHus. OT 0onbled WK MEHbIIEH BHICOTHI CHEKHOTO
IIOKPOBa 3aBUCAT IIPOMEP3AHUE TIOYBBI U PEKUM BEUHON MEP3IIOTHI.

Ammocepepnaa wupkynayua. HepaBHOMEpHOE pacmnpelesieHHe TeIia B
atMocdepe MPUBOAUT K HEPABHOMEPHOMY DACHpPENEICHUI0 ammoc@epHozo
oaegneHus, a OT paclpelleNiCHUs] JaBJICHUS 3aBUCUT JIBIDKCHUE BO3JyXa, WU
6030yUI-Hble MeYeHUs.

Ha xapakTtep JnBWXKEHHS BO3/yXa OTHOCHTEIBHO 3€MHOW MOBEPXHOCTHU
BXHOC BIIMSHHUE OKa3bIBaeT TOT (DaKT, YTO JBMIKCHHE OTO TPOUCXOIUT Ha
spawarowelics 3emiie. B HuxKHUX ciiosix aTMocdepbl Ha IBMKCHUE BO3yXa TaKKe
BIUSIET mpeHue. JIBUKEHHE BO3JyXa OTHOCUTEIBHO 3€MHON MOBEPXHOCTH
HA3BIBAIOT 6empoM, BCIO CHCTEMY BO3YIIHBIX TEYCHHH Ha 3emiie — obOwell
yupkynayueu ammocgepvl. BuxpeBble ABWKEHUS KPYIMHOTO MaciiTaba —
YUKIOHbI N GHMUYUKIOHYI, TIOCTOSTHHO BO3HHKAIOIINE B aTMoOcdepe, JENarT ITY
CHUCTEMY OCOOCHHO CJIOKHOM.

C mepeMemeHUsIMH BO3[yXa B Mporecce OOIed HUPKYJISAIUN CBS3aHBI
OCHOBHBIE HM3MEHEHHSI MOroJbl: BO3AYIIHBIE MAacChl, MEPEMELIasiCh W3 OJIHUX
obnacteld 3emiu B JIpyrue, MPUHOCAT C COOOW HOBBIE YCIOBHUS TEMIIEPATypHI,
BJIQXXHOCTH, 0OJJTAYHOCTH U TIP.

Kpome oOmeil uupKymsiuu — aTMoc(epbl, CYIIECTBYIOT  MechHble
yupkynsayuu: Opu3bl, TOPHO-JAOJUHHBIC BETPHI U JP.; BOSHUKAIOT TaKXKE CUJIbHBIC
BUXPU MATI020 Macuimaba — CMEPYH, TPOMOBI.

Berep BbI3bIBaCT BOJIHEHHE BOJHBIX MOBEPXHOCTEH, MHOTHE OKCAaHUYECKUE
TEUCHUs, Jped HIAOB, OH SBISETCA BaXHBIM (HAKTOPOM DJPO3UU W
penbedoobpazoBaHus.



1.5 KnumarooOpa3oBanue

KnumaTtooOpa3zytomiye npouecchl pa3BepThIBAIOTCS B pa3IUYHON
reorpaduueckoit oocranoBke. [103ToMy KOHKpETHBIE OCOOCHHOCTH STUX
IIPOLIECCOB,

ac HMMHU U THUIBl KJIMNMAaTOB OIPENEIAIOTCA TaKUMU 2eocpaghuyuecKumu
gaxmopamu Kaumama, Kak IIMPOTa, PACIPEAEICHUE CYIIM U MOps, CTPOCHUE
MOBEPXHOCTU Cymu (0COOEHHO KpymHoMaciiTaOHasi oporpadus), TOuBa,
PACTUTENBHBIA U CHEXKHBIM TIOKPOB, MOPCKHE JIbJIbI, OKEAHNYECKHE TEYEHUS U IIp.
Pacnipenenenne KIM-MaTUYECKUX YCIOBUM IO 3E€MHOMY IIApy 3aBUCUT OT
pacnpezeneHus 3TUX reorpadpuiyeckux (hakTopos.

OcoOble, Tak Ha3bIBAEMbIE MUKPOKIUMAMUYECKUe YCIOBUS HAOIIIOMAOTCS B
caMOM  HW)KHEM, TMPU3EMHOM CJIO€ BO3JlyXa, B KOTOPOM  OOHUTaIOT
CEJIbCKOXO3SIMCTBEHHBIE KYJIbTYphl. 3J€Ch Ha OCOOEHHOCTH aTMOC(HEPHOro
peXUMa BIUSIOT JIETAIA CTPOCHUS U COCTOSIHUS 36MHOM MOBEPXHOCTH.

Knumart ucnbITHIBAcT CYIHICCTBCHHBLIC M JaXXC KOPCHHLIC M3MCHCHHSA Ha

1MPOTSHKEHUU TEOJIOTHYCCKUX ATOX. DTH M3MEHEHUs CBS3aHBbI C U3MEHEHUSMH B
CTPOEHUHU 3€MHON TOBEPXHOCTH U B COCTaBE aTMOC(EPHI, a TAKXKE C Pa3TIUYHBIMU
MPUYMHAMH aCTPOHOMHYECKOTO XapakTepa. [aKoBBI, HalpUMEpP, W3MEHEHHUS BO
BpamieHu 3emau  BOkpyr CosHIla, W3MEHEHUs IUJIOTHOCTH MaTepud B
MEXIIJITAaHETHOM TIPOCTPAHCTBE W TP., a TaKXKE, U MOXKET OBITh B OCOOCHHOCTH,
U3MEHEHHUS B COJIHEYHOW aKTHUBHOCTHU. [Ipomcxomar um HeEKoTopble KojeOaHus
KIIMMAaTHYECKUX YCIOBU Ha MPOTSHKCHUH THICSYCICTHIA U CTOJICTUH | ere Ooee
KOPOTKHX MPOMEXKYTKOB BpeMeHHU. Tak, Hampumep, B OOJbIIEeH 4acTh 3€eMHOIO
mapa, 0COOEHHO

B CPEHUX MW BBICOKMX IIMPOTaX, B IEPBOM IIOJIOBHHE TEKYILIErO CTOJETHS
3aMEUeHO OMpeJesIeHHOe TMoTeruieHne. Takue kojebaHus KiMMaTa B HacTosIIee
rpeMsi CBS3BIBAIOT IMPEUMYILIECTBEHHO (HO HE TOJIbKO) C HU3MEHEHUSIMHU obujel
YUPKYIAYUU ammocghepvl, a 3T TOCIEIHUE — C KOJEOAHUAMM COIHEUHOU
AKMUEHOCMU.

1.6 HaOJuirogeHue B MeT€OPOJIOTMH M IPUMEHEHUE KapT



Memeoponocuueckue HabM0OOEeHUss — OTO HU3MEPEHUS M KayeCTBEHHBIC
OIICHKH METEOPOJIOTUIECKUX d3JIeMEHTOB. K MeTeoposormuecKkuM 3JIeMeHTaM
OTHOCSITCSI B TIEPBYIO OYEpeb TeMIIepaTypa U BIAKHOCTh BO3AyXa, aTMOC(epHOe
JaBJICHUE, BETEp, OOJAYHOCTh, OCAIKU, TYMaHBI, METEIH, TPO3bI, BUIUMOCTE.
Croma ke TPHUCOSAMHSIOTCS M HEKOTOpHhIE BEIWYHMHBI, HEMOCPEICTBEHHO HE
OTpaKarlIlue CBOUCTB aTMoc(epbl MM aTMOC(EpPHBIX MPOILECCOB, HO TECHO
CBS3aHHBIC C HHMH. TakKOBBI TeMIlepaTypa IOYBBI WM TTOBEPXHOCTHOTO CJIOS
BOJIbI, MCMIAPEHUE, BBICOTA U COCTOSIHME CHEXHOTO TTOKPOBA, MPOI0JKUTEIIEHOCTD
COJIHEYHOTO CHUSHUA W T. M. B MeHbIIEM 4YHCIE MECT MPOU3BOMIITCS eIIle
HaOJIOJICHUST HAaJ COJMHEYHBIM M 3€MHBIM HM3JIyYCHHEM W HaJ aTMochepHBIM
AIIEKTPUYECTBOM.

daxTnueckue cpeneHuss 00 arMocdepe, MOroje W KIMMaTe MOJY4yaroT U3
Habmoo0eHuu. AHaIU3 Pe3ysbTaTOB HAOMIOJECHUN CIY’)KUT B METEOPOJIOTUU U
KIIMMATOJIOTUH JIJISl BBIICHEHUSI TPUYMHHBIX CBSI3€H B U3y4aeMbIX SBICHUSIX.

ATMocdepHble SBIEHUS KpYNMHOTro Maciutaba, Takue, Kak oO1as
HUPKYJSIIUS aTMOChEPBI WM TEMI0000pOT Ha OONBIIMX MPOCTPAHCTBAX, €IIE HE
MOTYT OBITh CYILIECTBEHHO M3MEHEHbI BMEIIATEILCTBOM YesloBeKa. Jlake sHeprus
TEPMOSIIEPHBIX B3PBIBOB HEBEJIMKA II0 CPAaBHEHUIO C DHEPIUEH IPOILIECCOB
HUPKYJSIUU aTMOC(EPBI, TOCKOJIBKY B3PBIBBI IIPU OOJBIION UX MOIIHOCTH BEChbMa
KpaTKOBpEeMEHHbI. V3MeHeHns B (PU3UYECKOM COCTOSSHUM aTMoc(epbl, KOTOpbIE
CO3JAI0TCA TEPMO-SAEPHBIMA B3pPbIBAMHU, OKAa3bIBAIOTCS OTPAHUYEHHBIMH I10
pacnpoOCTPaHEHUIO WX BIMSIHUS U HEJAOITOBPEMEHHBIMU (pedb UAET O (PU3HUECKUX
nmpoueccax, a He O 3apaXeHWH arMmochepbl pagUOaKTUBHBIMU IMPOTYyKTaMH
pacnana). [loatomy mMeTeoposorus, Kak U Apyrue reo(pu3ndeckue HaykH, JOJDKHA
npuleratb K HaAOMOOEHUsAM, M. e. K USMEPEHUAM U KAYeCMEEHHbIM OYEeHKAM
npoyeccos, npome-Karowux 6 npupoorou oocmarnoexe. HenpepblBHO HaOmonas 3a
aTMoc(hepHBIMU MPOLIECCAMU, YEJIOBEK SBIISETCS 3pUTENIEM U PErHCTPaTOpPOM TeX
I'PaHMO3HbBIX ONBITOB, KOTOPHIE CTABUT caMa MpUpoja, 0e3 ero yyacTus.

MeTteoponoruueckue HaOMIOJEHUS HaJ COCTOSIHUEM aTtMochephl BHE
MPU3EMHOT0 CJIOs, 10 BBICOT OKOJIO 40 KM, HOCSAT Ha3BaHUE aAIPOJIOCUHECKUX
HaOmroaeHnit. OT HUX OTJIMYAIOTCS IO METOAUKE HAOIIOAEHUS HAJl COCTOSTHUEM

1gbicuiux ciioeB aTMOc(depbl, KOTOPHIM MOXKHO JaTh HAa3BAHUE AIPOHOMUHECKUX
HaOJIIOIEHUA.

Haubonee monHble W  TOYHbIE  HAONIOACHUS  NPOU3BOIAATCS B
METEOPOJIOTUYECKUX U adPOJOTHUECKUX 00cep8amopusix, UMEIOIINUXCS BO BCEX
cTpanax Mupa. Hucno takux odcepBaTopuii, ogHako, HeBearko. Kpome toro, naxe
camble TOYHBbIE HAONIOJIEHHWS B HEMHOTOYMCIEHHBIX IYHKTaxX HE MOTYT JaTh
UCYEPIIbIBAIOIIETO TMPEJCTAaBIECHUs 000 BCEM JKU3HU aTMOC(EpPbI, MOCKOJIbKY



aTMoc(epHbIe MPOIIECCHl MPOTEKAIOT B pa3HOM reorpaduyeckoil 00CTaHOBKE IO-
paszHomy. [losToMy, KpoMe METEOPOIOTHUECKUX 00CepBaTOpHid, HAOIIOICHUS HAll
OCHOBHBIMH METEOPOJIOTHUYCCKUMHU DJIEMEHTAMHU BEIYTCS €I11¢ Ha MHOTHX THICSYaX
Memeoposo2udeckKux CMmaHyuti 1 MHOTHX COTHSIX a3pPOj02UHecKUx Cmauyuil To
BCEMY 3€eMHOMY IIapy.

Ilpumenenue xkapm. OCHOBHBIE aTMOC(EpPHBIE MPOIECCH PA3BEPTHIBAIOTCS
Ha OOJIBILIMX MPOCTPAHCTBAX, & UX CJICACTBUS, B BHUJIEC OMNPEICICHHBIX YCIOBHUM
MOTOBI ¥ KJIMMaTa, 00OHAPYKUBAIOTCSI B TAKOM e KpyrmHOM maciirabe. [loatomy
CYILIECTBEHHOE 3HAYCHHE B METEOPOJIOTUHU U KIIMMATOJIOTUU UMEET COMIOCTABJICHHE
HaOMIOACHUN Ha eeoepagpuueckux kapmax. Ilocnemyromuii aHamu3 HaOIIOIESHUN
OTHOCUTCA YXE€ HE K HaOMIOACHWSIM B OTICNbHBIX MYyHKTaX, a K
MPOCTPAHCTBEHHBIM PACTIPEICICHUSIM HAOIIOJICHHBIX BEJIUYHH.

Ha xapty MoxHO HaHecTH aKTUUECKHe pe3yIbTaThl HAOIIOICHUH,
CIeIaHHbIE

B pa3HBIX MecTaXx B OJMH M TOT € MOMEHT. Takas Kapra Ha3bIBaeTcs
CUHONMUYeCcKoU; OHA TI03BOJISIET BUJETh, KaK PaCIpeesINCh YCIOBUS OTObI U,
CJIEI0BATEIbHO, KAKOBbI OBLUIM CBOMCTBA aTrMoc(epbl U XapakTep aTrMOC(epHbIX
OPOLECCOB B ATOT MOMEHT Hajx Oosbuiod  Ttepputopued. CocTaBiss
CUHONTUYECKUE KAPThl MJIs IOCJIEI0BATEIbHBIX MOMEHTOB BpPEMEHH, MOXHO
IPOCIJIEKUBATh Pa3BUTHE aTMOC(EPHBIX MPOLECCOB U JI€JaTh BHIBOJABI O OyAylIei
MOTOJIE.

Ha kapThl MOXXHO HAHOCHUTb U pE3yJbTaThl CTATUCTUUYECKON 00pabOTKH
MHOTOJIETHUX HaONIOIEHUH; TOrJa Mbl MOIYYUM KIUMAMONIO2U4ecKue KapThl.
MOXHO COCTaBUTbH, HAlpUMEP, KAPTHl MHOTOJIETHETO CPEIHETO PaCHpeicsIeHUs
BEJIMYUH TEMIIEPATypbl WK OCAJKOB HAa ONPEACICHHOW TEPPUTOPUU 33 TOT WU
MHOW MeECSL, KapThl CPEIHUX AT YCTAHOBJIEHUS CHEXHOTO IOKPOBA, KapThl
MOBTOPSEMO-CTH TPO3, KapThl HAWOOJBIINX WJIM HAWUMEHBIIUX TEMIEpaTyp,
HaOMIOAABUIMXCS B JIaHHOM MECTHOCTH, W 1mp. KiumaTtonmoruueckue KapTbl
o0JeryaroT NaqbHEUIUN aHaau3 (PaKTOB, OTHOCAIIMXCS K KJIMMATy, MO3BOJISIOT
JIeaTh BBIBOJABI O MPOCTPAHCTBEHHOM PACIPEACICHUH OCOOEHHOCTEH WM THUIIOB
KJIMMaTa " T. 1.

Memeoponozuueckasa  cemo. Jns  u3ydeHuss  reorpaduyueckoro
pacrpeneneHuss METEOPOJOTUYECKUX DJIEMEHTOB UM CPaBHEHHUS COCTOSIHUS
atMocdepsl (TOTOBI U KJIMMaTa) B Pa3JIMUHBIX MecTax 3eMJIM HE0OXO0UMO, YTOOBI
METEOPOJIOTUYECKUE CTAHIIMM B Ka)XJOWl CTpaHE W BO BCEX CTpPaHAX MHpA BEIU
HaOJII0JICHUSI TI0 BO3MOXXHOCTH OJTHOTUITHBIMU MPUOOpaMu, MO €IUHONW METOJIUKE,
B ONpE/ICIICHHbIE Yachl CYTOK. MIHBIMU CIOBaMHU, CTAaHLIUHM B KaXXJOW CTpaHE U B
MHUpPOBOM  MacmTabe JOJDKHBI — COCTaBJISITh  €IMHOE  IeJIoe —  CETh
METEOPOJIOTHYECKUX CTAHUUN, Memeoposiocuieckyio cems. B Kaxaoum crpaHe, B



ToM uucie u B KazaxcraHe, cymiecTByeT OCHOBHas TOCYJapCTBEHHAas CETh
METEOPOJOTUIECKIX CTAHIMH, OTBEYAIOIIas YKAa3aHHOMY BBIIIE TPEOOBAHUIO —
eIMHOO0Opa3HOW U COTIIACOBAaHHOMN

lpabotbl. IlomMumMO Hee, CYIIECTBYIOT H  METEOPOJIOTMYECKHE CTaHUUU
CHELUATbHOIO Ha3HAYEHHMsI, CBSI3aHHBIE C PA3JIMYHBIMU MOTPEOHOCTSIMHU HAayKd U
HapOJHOTO XO35MCTBAa (HANpUMEp, CTAaHUMU Ha KypopTax, B XO34WCTBaX, Ha
TpaHCIOpTE U T. I1.).

MeTteoponoruiueckue CTaHIUU oO1erocy1apCTBeHHOM CeTH
YCTAHABJIMBAIOTCSI 1O BO3MOXHOCTHM PABHOMEPHO B MECTaX, XapaKTEPHBIX [IJIsi
JaHHOTO paioHa. HyXHO CTpeMHUTBCS K TOMY, YTOOBI MMOKa3aHUsI CTAHIIUU OBLIH
penpe3eHmamueHbiMy, T. €. XapaKTEepHbIMU HE TOJBKO I €€ OJMKallmx
OKPECTHOCTEH, HO U JUIsI BO3MOXKHO OOJBIIET0 OKPYXAIOIIEro paioHa.
MeteoposiorH4ecKkre CTaHIMU CIEIUATbHOTO Ha3HAYEHHUS pa3MENaloT UCXO/I U3
MIPOU3BOJICTBEHHBIX 3aa4.

JIhumenvnocmv u HenpepvlgHOCMb HAOAI00eHul. Baxuenue ycioBUs
CETEBBIX METCOPOJIOTHYECKUX HAOIIOJCHUN, MOMHUMO CHHXPOHHOCTH, — HX
OnumenvbHocms U HenpepwvlgHocms. OTIEIbHBIE TOAbl CUIIBHO OTIMYAIOTCS APYT OT
JIpyra Mo pexumMy aTMoCPEepHBIX MPOIECCOB. ITUM OIpeesieTcss HEOOXOIUMOCTh
Opyd WU3YYCHUU KJIMMara UMMETh MHOTOJIETHHE PSJAbl  CHCTEMaTHYECKHUX
HaOmonenut. J[iss  u3ydeHUs  usMeHeHuil  KJIUMaTta  METEOpPOJOTHUECKHUE
HAOJIOICHUS JIOJDKHBI TIPOU3BOJUTHCS BOOOIE HEOTPAHHMYEHHO [0JIr0. BakHO
TaK)Ke, YTOOBI CTAHIIUU KaK MOKHO JOJIBbIIIE HE MEHSJIU CBOETO MECTOIOJIOKECHHUS:
MEPEHOC CTAHIIUU B JPYroe MECTO OOpHIBAET MHOTOJICTHUH PsiJi HAOIIONCHUN WU,
[0 KpalHEd Mepe, HapylaeT €ero OJHOPOAHOCTb. BpemHo ckas3piBaeTcs Ha
OJTHOPOJHOCTH PsIIOB HAOJIIOACHUN 3aCTpOMKa MECTHOCTH.

Ha Ha3zeMHBIX METEOpPOJIOTHYCCKUX CTAHIMAX BO BCEM MHPE MPOU3BOIATCS
00HOBpeMeHHble (CUHXPOHHbLE) HAONIOOEHUs Uepe3 Kaxcovle mpu 4aca no eOUHOMY
—  epunsuuckomy — epemenu (BPEMEHH HYJIEBOTO Tiosica). Pe3ynbrarhl
HaOJIIOJICHUI 3a 3TU CPOKM HEMEIJICHHO TepefaroTcs no tenedony, tenerpady
WIH TI0 PaJro B OPTaHbl CIYy)KOBI TOroabl. TaM TIO HHUM COCTaBJISIFOTCS
CHUHOINITHYECKHE KapThl M JAPYyTHe MaTepHabl, CIyXKallpe IS MpeacKa3aHus
TIOT'OJTBI.

Jins  uenmed  mpeackazaHWs — MOToJAbl  TakXke  HEOOXOIUMO  BECTU
METEOPOJIOTHUYCCKHE HAOIIOMCHHUS] TOCTOSHHO W HENPEPBIBHO: KaXIbIH JIeHb B
aTMocdepe HabJI01al0TCsl BCe HOBbIE OECKOHEYHO PAa3HOOOpa3HbIC YCIOBHS, a TIPH
nporHo3e (MpeacKa3aHuy) IMOroAbl Ha OyAyllee NPUXOIUTCS HMCXOIUTh U3
(haKTUYECKUX YCIOBUN B HACTOSIIEM U MPOIILIOM.



Ha MCTCOPOJOrM4CCKUX CTaHOUAX OCHOBHOI'O THUIIA PCTUCTPUPYIOTCA
CICAYIOIHUE METCOPOJIOTHICCKUE BJICMCHTHI.

Temnepamypa 6030yxa Ha BBICOTE 2 M HaJ 3€MHOM MMOBEPXHOCTHIO.

Ammocghepnoe daesnenue.

Bnasicnocms  6030yxa — yNpPyrocTh BOJSHOIO TMapa B BO3AyXe H
OTHOCHUTEJbHAs BJIKHOCTb.

Bemep — ropuzoHTanbHOE JBW)KEHHE BO3ayXxa Ha BbicoTe 10— 12 m Han
36MHOM IOBEPXHOCTBIO. V3MepsieTcss ero CKOpOCTh U ONPEICIsAeTCS
HaIpaBJICHUE, OTKY/a OH JTyeT.

Obnaynocms — CTENEHb TMOKPHITUS HeOa oOjakamMu, TUIBI 00JIAKOB IO
MEXIYHApOJAHON KiIacCU(UKAIMKM, BBICOTa HWKHEH TpaHUIlbl OO0JIaKOB,
OJMKAUIIIMX K 36MHOM MOBEPXHOCTH, CKOPOCTh U HAIPaBJICHUE JIBUXKCHUS
00JIaKOB.

Konuuecmeso ocaokos, BeINaBIIMX U3 0071aKOB, UX THIIBI (10]1b, MOPOC,
CHEr

n 1mp.).

Hanuuue u unmencusHocmo paziuiusvix 0caokos, 00pa3yiouuxcs Ha 3eMHOU
nogepxuocmu u Ha npeomemax (pOChl, WHEs, ToOJIoOJeAa W Mp.), a TaKKe
MYMAaHa.

TI'opusonmanvuas éuoumocms — paccTOSHUE, HA KOTOPOM, BCIIEJCTBUE
MYTHOCTU aTMOC(hEpPBI, IEPECTAIOT PA3TUYATHCS OUEPTAHUS TIPEIMETOB.
IIpooonsxcumenvrocms cOHEUHO20 CUAHUSL.

TeMnepamypa HA No6epXHOoCmu no4esvl U HA HECKOJIbKUX Z]Zy6MHClX 6 nouee.
Cocmosinue noeepxXHocmu noveol.

Bvicoma u niomnocms cruedxcrnozo nokpoea.

Ha HeKOTOpBIX CTaHIMAX — uUcnapeHue 600bl C BOJAHBIX MOBEPXHOCTEN WU
C TIOYBBI.



Peructpupytorcsi Takke MeTeNH, MIKBAJIbl, CMEPYM, MIJia, MbUIbHBIE OYypH,
Ipo3bl, TUXHUE OIJIEKTPUYECKUE paspsiibl, IOJSIPHBIE CHUSHUS M HEKOTOpBIE
ONTUYECKUE SIBICHUS B arMmocdepe (pagyra, Kpyrd M BEHIIBI BOKPYT JIHCKOB
CBETWJI, MUPAXKN).

Ha o6epezogbix MeETEOPOJOTMYECKUX CTAHUMAX MPOU3BOAATCS TaKKe
HAOJIONICHUST HAJl TEMIEpaTypoll BOJbI U BOJIHEHHUEM BOJHOM TMOBEPXHOCTH.
[Iporpamma HaOMIOEHUN HA Ccydax OTIMYAETCA B JETalsX OT HAOJIOJACHHI Ha
CYXOITyTHBIX CTaHIUsIX. Ha GoJblIoM uuciie dononHumenvHulx CTaHIUK (IIOCTOB)
MIPOM3BOATCS HAOIIOEHUS TOJIBKO HaJl OCaIKaMH M CHEXKHBIM IMOKPOBOM, TaK Kak
JUTSL JTy4YIIEro BBISICHEHHUS paclpeliesieHus] 3THUX AJIEMEHTOB Hy)KHa OoJiee rycras
ceTb HaOmoaeHui. B mporpammy pa®oOThl CTaHIUM, UMEIONIUX OMPEACICHHBIN
IPOU3BOACTBEHHBIN PO(UIb, HATPUMED CEIBCKOXO3IUCTBEHHBIX, TPAHCIIOPTHBIX,
aBUAIIMOHHBIX, BKIFOYAIOTCS 0COOBIE TOMOTHUTEIbHbBIC HAOTIOICHNUS.

He Bce meTeoposorndeckue 3JIEMEHTHI HAOMIOJAIOTCS B KaKIBIH CPOK
HaOroeHni. Hampumep, KOJTUYecTBO 0CaIKOB U3MEPSIETCS YeThIpe pa3a B CYTKH,
BBICOTA CHEKHOI'O IMOKPOBA — OJIMH Pa3 B CyTKH, IJIOTHOCTh CHETa — OJWH Pa3 B
ATHh JHEHW U T. 1.

KOHTpOJIbHI)Ie BOIIPOCHI:

1 Yto Takoe atmMocdepa mianet u armocdepa 3emin?

2 Kak wu3MmeHsieTcss IUIOTHOCTH BO3AyXa B aTrMocepe M J0 KaKUX BBICOT
pOCTUpAETCst aTMocdepa 3EMITH.

3 JlaliTe NOHATUSA METEOPOJIOTUU U KIUMATOJIOT U U.

4 JlaiiTe onpeaenaeHue moroibl ¥ METEOPOJIOTMYECKAM DJIEMEHTAM.
5 PackpoiiTe CyniHOCTh KJIMMarTa.

6 C KaKuMHU BJIMSTHUSMU CBSI3aHbI aTMOC(EpPHBIE TTPOIIECCHI?

7 PackpoiiTe CylmHOCTb TEMI0000poTa.

8 OxapakTepu3syiiTe B1aroo0opor.

9 HaGnrosieHust B METEOPOJIOTHH.

10 IIpuMeHeHne KapT B METEOPOJIOTUHN U KIIMMATOJIOTHH.
11 Pacckaxxure 0 METEOPOIIOTUUECKOU CETH.

12  JIMMTeNbHOCTH M HEMPEPHIBHOCTH METCOPOJIOTHIYCCKUX U KITMMATHISCKUX
HaOJIIOIEHUA.

13 Ha MeTeopOJIOTHYECKUX CTAHIUSAX OCHOBHOTO THUIA PETUCTPUPYIOTCS
CIEIYIOIINE METEOPOJTOTUYECKUE FJIEMEHTHI:



12 Bo3ayx u atmocdepa

Heab: M3yunuTs coctaB BO3AyXa, €ro M3MEHEHHs C BBICOTOHM, pacmpenesieHue
030Ha B arMocgepe, MPUMECH, JIEKTPUIECKOe Mojie arMocdepsl, aTMochepHoe
JaBJICHUE.

Il1an:

2.1 CocraB cyxoro Bo3jayxa y 36MHOW TOBEPXHOCTU. BoasiHOM map B BO3ayxe
2.2 VIaMeHeHue cocTaBa Bo3yxa ¢ BhICOTON. Pacnpenenenue o3oHa B atmocdepe

2.3 XKuakue u TBepjabple NMpuUMecH K aTMochepHoMy Bo3ayxy. JlpiMka, oOnaxa,
TyMaHbl

2.4 Nonsl B atMochepe. DIEKTPUIECKOE MoJe aTMOC(epbl

2.5 Atmocdeproe napinenue. CpenHee pacnpeacieHue aTMoCc(pepHOro JaBjIeHUs ¢
BBICOTOU

2.6 OO6mas macca armocdepnl. AnumadaTHYECKHE H3MEHEHUS COCTOSHHUS B
atMocdepe

2.7 BepTUKaJIbHOE paclpeeiIeHue TEMIIEPATYPHI

2.1 CocTaB cyxoro Bo3ayxa y 3eMHO noBepxHocTH. BoasiHoi
nap B BO3/1yxe

Cocmae cyxozo 6030yxa y 3emHoll nogepxHocmu. AtTmocdepa COCTOUT U3
CMECH Ta30B, Ha3bIBAEMON 6030yXOM, B KOTOPOW HAxXOASATCS BO B3BEIICHHOM
COCTOSIHUM KUJKHE ¢ TBepable yactuuku. OOmas wmacca TMOCISIHUX
HE3HAYUTEIbHA B CPABHEHUH CO BCEH Maccoi aTMoc(depsl.

ATMOC(EpHBI BO3AyX Yy 3€MHOW IMOBEPXHOCTH, KakK IMPaBWIIO, SBISETCS
61AJICHBIM. DTO 3HAYUT, YTO B €r0 COCTaB, BMECTE C IPYTMMH Ta3amH, BXOIUT



800:AHOU nap, T.€. BoJa B ra3000pa3HoM coctosinuu. Cojiep:kaHnue BOJASHOTO Napa B
BO3/lyX€ MEHSETCS B 3HAYUTEJIBHBIX MPEJENax, B OTIMYUE OT APYIMX COCTABHBIX
yacTel BO3/lyXa: Y 3eMHOW MOBEPXHOCTH OHO KOJEOIETCS MEXIY COTHIMH JOJISIMU
NPOLIEHTa U HECKOJBKUMHU TMPOLEHTAMH. IJTO OOBSACHAETCS TEM, YTO IIpH
CYIIECTBYIOMUX B aTrMochepe YCIOBUAX BOASHOM Map MOXKET MEePEeXOIUTh B
KUIKOE

W TBEpAOE COCTOSHHE U, HA00OPOT, MOXKET MOCTYIATh B aTMOC(Epy 3aHOBO
BCJIC/ICTBHE UCTIAPEHUS C 3¢MHOU MTOBEPXHOCTH.

SOOI OO N ORISR FEEEK

Ocrapmmwmiicst 1 % npuxoauTcs MoYTH LeTUKoM Ha apeon (Ar). Beero 0,03%

octraercst Ha yenexkucavii 2az (COz). MHOroyuciaeHHble APyrue ra3bl BXOJST B
COCTaB BO3/yXa B THICSTYHBIX, MHUJJTMOHHBIX U €II€ MEHBIINX JOJISIX MPOLEHTA. JTO
KPUNTOH, KCEHOH, HEOH, TeJIUi, BOJOPOJ, O30H, HOH, pajoH, METaH, aMMHAK,
NEPEKHUCH BOAOPOJA, 3aKUCh a30Ta U JIp.

Bce MCPCUYNCIICHHBIC BBIIIC I'a3bl BCCTId COXPAHAIOT ra3oo6pa3Hoe
COCTOAHHUC

lnpu HAOIIOJAIONIMXCS B arMocdepe Temreparypax U JIaBIICHUAX HE TOJIBKO Yy
36MHOM TOBEPXHOCTH, HO U B BBICOKUX CJIOSIX.

[IpoueHTHBI COCTaB CyXOro BO3[yXa Yy 3€MHOW IIOBEPXHOCTU OYEHb
MOCTOSTHEH Y MPaKTHUYECKU OJMHAKOB MOBCIOY. CyIIECTBEHHO MEHSTHCA MOXKET
TOJBKO COJIEPYKAHHUE YTIEKUCIOro rasa. B pe3ynprare NmpoueccoB AbIXaHUS U
TOPeHUs ero 00BLEMHOE COJIEPKAHUE B BO3YXE 3aKPBITHIX, IJIOXO BEHTUIIUPYEMBIX
IIOMEIICHUN, a TAKXKE ITPOMBILJIEHHBIX LIEHTPOB MOXET BO3PACTAaTh B HECKOJIBKO
pas3

— 10 0,1—0,2%. CoBeplIeHHO HE3HAYUTEIBHO MEHSETCSA MPOLICHTHOE
CoJIep>KaHKe a30Ta U KUCJIOPOo/a.

Boosanoii nap ¢ eo3dyxe. lIpolieHTHOE coOJiepKaHUE BOJSHOIO Iapa BO
BAJNCHOM BO3AYXE V 3eMHOU nosepxHocmu coctaBisieT B cpeaHem ot 0,2% B
MOJIIPHBIX MUPOTax, 10 2,5% y 3KBatopa, a B OTAEIBHBIX CIydyasx KOJeOJIeTcs
o4t OoT HyJs 10 4%. B CBSA3M ¢ 3TUM CTAHOBUTCSI MEPEMEHHBIM U MPOIEHTHOE
COOTHOIIICHHE JIPYTUX Ta30B BO BJIAKHOM Bo3ayxe. Uem Oosbllie B BO3AYyXeE
BOJISTHOTO T1apa, TEM MEHbINasi 4acTh €ro o0beMa MPHUXOJUTCS Ha IMOCTOSHHBIC
ra3bl IIPU TEX K€ YCIOBUSIX JABJICHUS U TEMIIEPATYPHI.



BoasiHolt map HempepbIBHO MOCTyHaeT B atMocdepy NMyTeM HCIapeHus C
BOJHBIX MMOBEPXHOCTEM, C BIAXKHOM MOYBBI M IyTEM TPAHCIIMPALIMKI PACTEHUM, pU
ATOM B pa3HbIX MeCTaXx W B pPa3HOE BpeMsl OH IMOCTYMaeT B Pa3IUYHBIX
KoiauuectBax. OT 3eMHOM TIOBEPXHOCTHM OH pAcHpOCTpaHseTCs BBEpX, a
BO3IYIIHBIMU TEUECHUSIMU TIEPEHOCUTCS U3 OJTHUX MECT 3€MJIH B IPyTHE.

B armMochepe MOKET BO3HHUKATh COCTOSIHHE HacblujeHus. B Takom
COCTOSIHMM BOJSIHOM Map COJICP)KUTCS B BO3AYXEC B KOJHMYECTBE, IPEACIHLHO
BO3MOKHOM TIpU JaHHOW Temmeparype. BoasgHoW mnap mpu STOM Ha3bIBalOT
Hacviwarouwum (AW HACbIUWEeHHbIM), a BO3IAYX, COACPKAIINMN €T0, HACLIUWEeHHbIM.

CocrossHue  HACHINICHUS  OOBIYHO  JOCTUTAETCS TMPU  TIOHMKCHHUH
TeMIlepaTypbl Bo3ayxa. Korma 3To cocTosHUE JTOCTUTHYTO, TO MPHU JaJIbHCHIIIEM
MOHWYKEHUH TEMIIepaTyphl YacTh BOJSHOIO Ilapa CTAaHOBUTCA H3OBITOYHOM U
KOHOeHcupyemcs,, TIEPEXOIUT B KUIAKOE WU TBEPAOC COCTOsHHE. B Bo3mgyxe
BO3HHUKAIOT BOJISHBIC KalleJIbKU W JICASHBIC KPUCTAIIUKKH OOJIAKOB W TYMAaHOB.
OO6iraka MOTYT CHOBa HCIAPSATHCS;, B IPYTUX CIIyYasX KareldbKd UM KPUCTALTUKH
00J1aKOB, YKPYIHSSICh, MOT'YT BBINIQJIaTh HA 36MHYIO TIOBEPXHOCTh B BHJIE OCAJIKOB.
BcemenctBue Bcero 3TOTO COAEp)KaHHWE BOISHOTO Mapa B KaKIOM YYaCTKE
aTMoc(hepbl HEMTPEPHIBHO MEHSETCS.

C BOJSHBIM TApOM B BO3JyX€ M C €ro mnepexojaMu U3 Ta3000pa3HOTO
COCTOSIHUSI B KHJKOE WU TBEPAOE CBA3aHbl BAXKHEHUIIIME MPOIECCHl MOTOALI M
ocoOeHHOCTH KiauMara. Hammume BoasHOTO mMapa B aTtMocdepe CYIIeCTBEHHO
CKa3bIBaCTCS Ha TEIUIOBBIX YCIOBHAX arMochepbl M 3€MHOM ITOBEPXHOCTH.
BonsHoii map CUJIBHO MOTJIOMIAET JIIMHHOBOJIHOBYIO MH(PAKpPACHYIO paaualiuio,
KOTOPYIO M3JIy4aeT 3eMHas MOBEPXHOCTh. B CBOIO ouepespr U cam OH H3JIy4aeT
HH(PpaKpacHyIo paauainio, 00JbIIasi 4acTh KOTOPOU MAET K 3€MHON MOBEPXHOCTH.
DTO YMEHBIIIAET HOYHOE OXJIAXKICHUE 3€MHOM MOBEPXHOCTH U TEM CAMBIM TaK¥Ke
HIDKHUX CJIO€B Bo3ayxa. Ha wucmapeHue BOJIBI € 3€MHOM MOBEPXHOCTU
3aTpadynBarOTCs OOJIBIIIKME KOJIUUYECTBA TEIa, a MPHU KOHASHCAIUKU BOJISIHOTO Tapa B
atMocepe 3To Temio oTaaeTcs Bo3ayxy. OOnaka, BOZHHMKAIOIIUE B pe3ysbTaTe
KOHJICHCAI[UU, OTPaXarOT U TMOTJIONIAIOT COJTHEYHYIO pajuallii0 Ha €€ MyTH K
3eMHOM nmoBepxHOocTU. Ocaaku,

1BBIMTAIAIONINE W3 OOJAKOB, SBISIOTCS BAXKHEHIIMM DJIEMEHTOM TIOTOABI U
kiuMmaTta. Hakonen, Haiuuue BOJSHOrO Tapa B aTMoc(epe HuMeeT BaKHOE
3HaYeHUe ISl PU3UOTOTHYECKUX MPOIECCOB.

2.2 U3meHeHue coCcTaBa BO3/yXa ¢ BbICOTOM. Pacnipenesienne
030HA B aTMoOc(epe



H3menenue cocmaea eo30yxa c evicomoiul. IIporieHTHOE coepKaHUE
COCTaBHBIX YacTel Cyxoeo BO3AyXa B HECKOJBKUX HIDKHUX JECSITKaX KHJIOMETPOB
(mo 100—120 xm) c BBICOTOW TOUYTH HE MeHseTcsA. Bo3ayx, Haxomsmuiics B
MOCTOSSHHOM ~ JBW)KCHHH, XOpOIIO TIEpEMEIIMBACTCS IO  BEPTUKAIH, U
aTMOC(epHBIE Ta3bl HE PACCIAaWBAIOTCS MO IUIOTHOCTH, KaKk 3TO ObUIO OBI B
YCIIOBUSIX CIIOKOWHOW aTMocdepsl (rae A0 0oiee JIETKUX ra30B J0JDKHA Oblia Obl
BO3pAaCTaTh C BBICOTOM).

Onnako Beiie 100 xu Takoe paccaoeHue ra3oB MO MIOTHOCTU HAYMHAETCS U
MOCTENIEHHO YBEJIMYMBAETCA C BbICOTOM. IIpumepHo po BbeicoTel 200 xwm
npeo0iaaonM razoM atMocdepbl BCe-TaKu OCTaeTcs a3oT. Bellie HaumHaer
npeobnagaTh KUCIOPOJ, NPUYEM KHUCIOPOJ B amMOMApPHOM COCTOSHUU: TIOJ
neiictBueM ynbTpaduosneroBoil paananuu CoyHLIA €ro JABYXaTOMHBIE MOJIEKYJIbI
pasnaratoTcsi Ha 3apsbkeHHble aTtombl. Beime 1000 xm atmocdepa coctout
IJIaBHBIM 00pa30M U3 eI U BOJ0POAa, IPUUYEM BOJOPO — TAKKE B aTOMapHOM
COCTOSIHUY, T. €. B BUJI€ 3apSKEHHBIX aTOMOB, — MPE00IaaaeT.

[IporieHTHOE CoAepKaHUE BOOSAHO20 NApa B BO3AYXE MEHSETCS C BBICOTOM.
BopasHolt map NMOCTOSHHO MOCTYNaeT B aTMoc(epy CHHM3Y, a PaclpOCTPaHSACh
BBEpX KOHJEHcUpYyeTcs, crymaercs. [loatomy ynpyeocms u niomnocms 60051020
napa yovlearom ¢ 8blcomotl ovicmpee, 4em Ynpy2ocmv U HIOMHOCMb OCMATbHBIX
2azo6 6030yxa. OOIIasi TIOTHOCTh BO3AyXa CTAHOBHUTCA BIBOE MEHbBINIE, YEM Y
3€MHOI IOBEPXHOCTH, Ha BbICOTE Ooyiee 5 kM, a IUIOTHOCTh BOJSHOTO Iapa B
CpellHeM yObIBAaeT BABOE B CBOOOAHOM aTMOc(epe yxe Ha BbicoTe 1,5 km 1 B ropax
Ha BbICOTE 2 kM. [l0ATOMY M MPOLIEHTHOE COAEpKAHME BOASHOTO TMapa B BO3IyXe
yOBIBAa€T C BHICOTOM.

Ha BpicoTe 5 KM ympyroctb BOASHOTO Tapa M, CJEI0BaTEIbHO, €ro
collep kKaHUE B BO3JIyXE B JCCATh Pa3 MEHBIIE, YeM y 3€MHON MOBEPXHOCTH, a HA
BBICOTE 8 KM — B CTO pa3 MeHblie. TakuM 00pa3om, Beimie 10—15 ku conepkanue
BOJISTHOTO TIapa B BO3yXe HUYTOKHO MaJIo.

Pacnpeodenenue o3ona ¢ ammocgepe. VIameHeHne ¢ BbICOTONW CONEpKAHUA
030Ha B BO3JTyXe OCOOCHHO MHTEPECHO. Y 36MHOU MOBEPXHOCTH 030H COACPIKUTCS
B HUUYTOXHBIX KoymuecTBax. C BBICOTOM CoJiepKaHUE €ro BO3pacTaeT, MpUYeM He
TOJIBKO B TIPOIICHTHOM OTHOIIEHWH, HO W TIO aOCONIOTHBIM 3HAYCHUSIM.
MakcuManbHOE cojiepKaHue 030Ha HabromaeTcss Ha BbicoTax 25—30 xu, BbIIIE
OHO YOBIBAeT M Ha BBICOTAX OKOJIO 60 kKM CXOAUT HA HET.

ITporecc 0Opa3zoBaHms 030HA U3 KUCIOPOJa IIPOMCXOIUT B ¢losix oT 60 10
15 xm mpu MOTJIONMIEHUN KHUCIOPOJOM YIbTpadrOJIeTOBON COJIHEUHON paJvaIivii.
YacTe ABYXaTOMHBIX MOJICKYJI KHCJIOpPOJA pasjiaraeTcsi Ha aTOMbI, a aTOMBI
MPUCOCAUHSAIOTCA K COXPAaHMBIIMMCS MOJIEKyJiaM, oOpa3ys TpeXaTOMHbIC



MOJIEKYJIbI 030Ha. OHOBPEMEHHO MPOUCXOJUT OOPATHBIN MPOLECC MPEBPALIEH Usl
030Ha B

1kucnopon. B cion Huxke 15 kv 030H 3aHOCUTCS W3 BBILICICKAIIMX CIOEB IPU
nepeMenIMBaHuu BO3yXa.

Bo3spacranue conepikanusi 030Ha ¢ BBICOTOM MPAKTUYECKU HE CKa3bIBACTCS
Ha JI0JI€ a30Ta U KUCJIOpOJa, TaK KaK B CPABHEHUU C HUMU O30HA U B BEPXHUX
CJIOSIX O4eHb Mano. Eciam ObI MOXHO OBIIIO COCPEIOTOYHUTH BECh aTMOC(HEPHBIM
O30H T0Jl HOPMaJIbHBIM JAaBJICHHEM, OH 00pa30Bajl Obl CJION TOJBKO OKOJIO 3 MM
TOJNIIUHON (npusedennas moawuna ciosi o3oua). Ho m B TakoM HUYTOKHOM
KOJIMYECTBE O30H BAXKEH MOTOMY, YTO, CHIJIBHO IOTJIONIASl COJIHEUHYIO PaHalUIo,
OH TOBBIIIAET TEMIIEPATypy Te€X CI0€B aTMOC(hepbl, B KOTOPHIX OH HaXOIUTCH.
VYasTpaduoneroByro paauanuio ConHna ¢ amuHamu BojH oT 0,15 mo 0,29 wmxk
(OIMH MHUKPOH — TBICSIYHAS JIOJI1 MUJUIMMETPA) OH IOIJIONIACT LETUKOM. JTa
paauanus Mpou3BOAUT PU3UOIOTHYECKH BPEIHOE JIEUCTBUE, U O30H, MOTIIONIAs ee,
MPEAOXPAHAET OT HEE KUBbIE OPTaHU3MbI Ha 3¢MHOM MTOBEPXHOCTH.

2.3 /Kuakue u TBepabie npuMecH K armocdepHoMy Bo3ayxy. AbimMka,
o0J1aka, TYMaHbI

/Kuokue u meepovie npumecu Kk ammocghepnomy 6030yxy. Kpome
MIEPEUHCIICHHBIX BBIIIE aTMOC(PEPHBIX Tra30B, B BO3AYX MECTAMH MOTYT NMPOHUKAThH
opyeue 2asvl, OCOOCHHO COEAMHEHHUS, BO3HUKAIOIIME MPU CrOPaHUM TOIIMBA
(oxucael cepwl, yriepona, dochopa um np.). Hambonee 3apakaercss TaKUMU
MPUMECSIMHU BO3IyX OOJIBIINX TOPOIOB M MPOMBIIIJICHHBIX PAHOHOB.

B coctaB atrmocdepbl BXOIAT TaKXKE meepovie U HCUOKUE UACTMUYKU,
B3BEIlIEHHbIE B aTMochepHOM Bo3ayxe. Kpome 6odsmnbix xanenex u kpucmainos,
BO3HUKAIOIIKMX B arMocdepe MNpu KOHJEHCAlMM BOJSHOTO Mapa, 3TO MbLIb
MOYBEHHOTO M OPTaHMYECKOI0 MIPOUCXOKICHUS; meepoble YaCMUYKU OblMA, CANHCU,
nenia W KaneivbKu Kucaiom, TOTMANalolue B BO3AYX NPH JIECHBIX TOXapax, Ipu
C)KUTAaHUH TOTLINBA, TP BYJKAHUYECKUX U3BEPIKCHUSIX; YACMUUKU MOPCKOU COJU,
MOMAJAI0NINe B BO3AYX MPHU pa3OpbI3TMBAaHUN MOPCKOM BOJIBI BO BpEMSl BOJHEHUS
(0OBIYHO, B CHIIy CBOEH TMIPOCKONUYHOCTH, 3TO HE TBEpPJble YacCTUUYKU, a
MeJbualiie KamnelbKH HACHIIIEHHOTO PacTBOpa COJH B BOJE); MUKPOOP2SAHUIMbL
(OGakTepun); novlLibYa, CHOpbl;, HAKOHEN, KOCMUYECKAs nbllb, TOMAajaromas B
atMocdepy (OKO0JIO MUJUTMOHA TOHH B T'OJ) M3 MEXKIUIAHETHOTO MPOCTPAHCTBA, a
Tak)K€ BO3HUKAIOIAs MPU CTOPAaHUU METeopoB B atMocdepe. Ocoboe MecTo cpeau
aTMOoc(hepHBIX MpUMECcE 3aHUMAIOT NPOOYKMbL UCKYCCMBEHHO20 PAOUOAKMUBHO20



pacnaoa, 3apaxaroniie BO3AYyX TMPH HWCIBITATEIBHBIX B3PHIBAX AaTOMHBIX W
TEPMOsIJIEPHBIX O0MO.

HeGoubiryro 4acTh mepeuncaeHHBIX PUMECEH COCTABIISICT KPYNHAS NbLIb, C
JacTUYKaMu paauycoM ooiiee 5 mk. Iloutn 95% yacTuuek UMeeT paiuyCchl MEHEee
S MK U JI0 COTHIX U THICSIYHBIX J0JIeM MUKpOHA. BcneacTBue Takoid MallocTH OHU
MOTYT JUIMTEIBHOE BpeMs VyACPKHUBaThCI B arMocdepe BO B3BEIICHHOM
COCTOSIHUH. Y JaistoTcs u3 arMocdepbl OHM TJIaBHBIM OOpa3oM IMPHU BBIMAJICHUN
OCaJKOB, MPUCOCIHUHSACH K KanejabKaM U CHEXHHKaM. Mmeercs psa METONOB U
MIPUOOPOB JIJIs1 ONIPEACIICHUS UX COJIEPIKAHUs B BO3/IyXE.

Bce 3t Tak Ha3bIBACMBIC, asp030/ibHble npumecu, WUIA aAdp030JjiU, B

1HanOOJBIIEM KOJIMYECTBE COACPHKATCS B CAMBIX HUKHHX CJIOSX aTMOC(hephl: Beb
OCHOBHOM HX HMCTOYHUK — 3€MHasg MOBEPXHOCTb. OCOOEHHO 3arpsi3HEH HMH

BO3/IyX O0JbIIMX TOpo10B. He roBopst 0 BpeaHbix ra3oBbix mpumecsx (SO, CO u
Ip.), HA KaXJblil KyOMYECKHWU CAaHTUMETP BO3AyXa 37€Ch MPUXOIATCS OecsamKu
mulcAY adPO30JbHBIX YACTUUEK, a 3a TOJl Ha KaXIblM KBaJpaTHBIM KUJIOMETP
BBINIAJAIOT U3 aTMochephl COTHM TOHH a’po3osiel. B celbCcKuX MEeCTHOCTSIX
KOJIMYECTBO YAaCTUYEK a’pO30JIbHBIX MpUMEced B MOPU3EMHOM  BO3IyXE
HCUUCIISAETCS TOJBKO mblicsiuamu Ha KyOUUECKUUW CaHTUMETp, a HaJl OKEAaHOM —
TOJILKO COMHAMU.

C BBICOTOM YHCJIO B3BEIICHHBIX YACTHYCK OBICTPO YOBIBACT; HA BHICOTAX 5—
10 xm ux Bcero decsimku Ha KyOMUECKUI CAaHTHUMETD.

B o6mem, B atMochepHOM cTosIOE Ha/l KaXKIbIM KBAJAPATHBIM CAHTUMETPOM

3eMHOI moBepxHOCTH cofiepkutcst 10 —10" aspo3onbHbIX yacTuuek. OOmuid ux
BEC

8
atmocdepe He meree 10 m. ITO OrpOMHOE YHCIIO; HO OHO MaJIO IO CPAaBHEHUIO CO
BCel Maccoit aTMoc(epbl, KOTopasi, Kak Mbl YBUIUM JaJIbIIIe, OTIPEICISICTCS B

5%100m.

baxkmepuu B UEHTpaNbHBIX YaCTAX OKEAHOB BCTPEYAIOTCS B KOJIUYECTBE
HECKOJIbKUX €MHUII Ha KyOU4ecKuil memp BO3AyXxa; B OOJBIIMX TOPOAAX HX YyiKe
TBICSIYM U JIECATKU THICSY B TOM K€ 00beMe.

OT konMuecTBA M poOJila a’pO30JbHBIX IPUMECE 3aBUCAT SIBJICHUS
MOTJIOIICHUSI ¥ PACCESTHUSI pauaIiuy B atMocdepe, T. €. ee OOoJbIas Uil MEHbIIas
MPO3PAYHOCTH JJIs paauannu. Hamuune B3BEIICHHBIX YaCTUUYEK

co3/JacT B atMmocdepe TAKXKE PAN ONTUYECKUX SBIICHUU,
CBOUCTBEHHBIX



KOJUIOMIHBIM pacTBOpaM.

Haunbonee kpymHble  a’po30JbHBICE  YACTHYKH, OOJajaromue  ru-
I'POCKONIMYECKUMU CBOWCTBAMU, UTPAIOT B aTMOC(epe poib s1dep KOHOeHcayuu, T.
€. IEHTPOB, K KOTOPHIM IMPHCOCIUHSIOTCS MOJIEKYJIBI BOJISHOTO Tapa, o0pasys
BO/sIHBIE Kamnenbku. OO 3ToM OyzeT nmoapoOHee CKa3aHO B CBOEM MECTE.

ABpO30JIbHBIE NPUMECH K BO3AyXy MOILYT JIETKO THEPEHOCUTHCA
BO3YLIHBIMU TEUEHUSAMHU Ha OOJbIIMEe paccTosiHus. [lecuanas nmpuib, monajgatoniast
B BO3]lyX HaJ nmycThiHAMU A¢puku u [lepenneir A3un, HEOAHOKPATHO BbIIA1ajia B
60mbIKX KonmdecTBax Ha Tepputopun FOxuo# u Cpenneit EBporbl. [IpiM necHbIX
noxxapoB B Kanazie nepeHocusIcs CUIbHBIMHA BO3AYIIHBIMH TEUEHHUSIMHU Ha BBICOTAX
8-13 xm yepe3 Atnantuky K Oeperam EBpombl, emie cCOXpaHss JOCTaTOYHYIO
KOHIeHTpanuto. JIpiM u memen OONBLIIMX  BYJKAHWUYECKHUX  H3BEPIKEHUI
HEOJHOKPATHO PACIPOCTPAHSUIUCh B BBICOKHX CIIOSIX aTMOc(epbl Ha OTPOMHBIE
paccTosiHMs, OKYTBhIBasl BeCh 3eMHOW map. [loMyTHeHHe BO3nyxa M aHOMAaJbHO
KpacHasg OKpacka 30pb HaOMIOAAJINCh B TEYEHUE MHOIMX MECSIEB IOCHEe
u3BepkeHuid. llocne mamenuss Tynrycckoro mereoputra B 1908 1. Takxke
Ha0JII0JaI0Ch TIOMYTHEHHE BO3yXa Ha OOJBIIMX pPacCTOSHUSIX. PannoakTuBHbIE
OpOAYKTHI, TMOMNajaroImue B arMochepy TMpu  TEPMOSIACPHBIX  B3pbIBaxX,
pacupoCTpaHslIOTCSI B BBICOKMX  CIOSIX  arMocepbl  HaJg  OrPOMHBIMHU
IIPOCTPAHCTBAMM 3€MHOTO 1Iapa.

Avimka, oonaxa, mymanvl. Kanenbkn M KpUCTaUIbl, B OTIUYHE OT
MBUIMHOK, BO3HUKAIOT B camMoil armocdepe mpu KOHAECHCALMM BOJSHOIO Mapa H
MOTYT HcCYe€3aTh, HE BbINAAAs, BCIEACTBHE HcHapeHus. Eciu OHM O4YeHb
pa3pexeHbl U MEJIKH, TO OOHAPYKUBAIOTCS MO0 HEKOTOPOMY TOMYTHEHHIO BO3/1yXa
CHUHEBATOI0 UJIN

lcepoBaroro IBeTa — ObLuKe. bojiee TIOTHBIE WX CKOIUIGHUS — ob0jaaka W
mymanvl. Karnenbkyu 00J1akOB OOBIYHO OYEHb MEJIKU — Om eOuHuy 0o
0ecsimKos

MuKkpoHos (T. €. OT TBICSYHBIX JI0 COTBIX JOJIed MHIUIUMETpa) B auamerpe. B
KOKJIOM KyOMYECKOM CaHTUMETpE OO0Ja4HOr0 BO3AyXa COJEPKHUTCS HECKOJIBKO
JIECATKOB WJIM COTEH Kameliek. JTO 3HAYWT, YTO Ha OJUH KyOWUYeCKHil MeTp
00JIayHOTO BO37yXa MPHUXOJUTCS BCErO0 HECKOJIBKO TPaMMOB WJIM Ja)xe J0Jei
rpaMma KUAKOW Boabl. KpucTtammuku B oOiakax TakKe B OOJBITUHCTBE OYEHB
Menku. [losromy o6naka MOTYT JUIMTENBHO YACPKHBATHCS B arMocdepe BO
B3BEIIEHHOM COCTOSIHUM BCIICJICTBUE COMPOTHUBJIEHUS BO3AYyXa U €r0 BOCXOISALINX
newkeHud. Ho B oOsakax MOXET NPOUCXOIUTh U YKPYIHEHHE OO0JaYHBIX
AJIEMEHTOB; JIOCTUTHYB ONPEAECIEHHBIX Pa3MEPOB, OHM HAYMHAKOT BBINAJATh U3
00JIaKOB B BHJI€ OCAJIKOB — KameJeK 0K/, KpUCTAIOB CHEera | Tp.



O6naka HaOMIOAIOTCS HA PAa3HBIX BRICOTAX B Mpeaenax HKHUX 10—15 xu,
IIPUYEM C BBICOTOIO 800HOCMb 0071aK086 (T. €. COAep)aHUe B HUX JKUIKON BOJIBI Ha
enuHuIly oobema) yoniBaeT. M3penka HabmogaroTcss 0ocoOble O4eHb JIETKHe o0IaKka
Ha BbICOTax Okoio 20—25 xm (neparamymposvie) u oxono 75—90 xm
(cepebpucmeie.

Hepez[Ko 06H3KOHOI{O6HBIC CKOIIUZICHHA KalICJICK U KPUCTAJUIOB HAYUMHAKOTCSA
OT CaMOM 3eMHO ITOBCPXHOCTH; B OTUX CJIyUasAX OHH HA3BIBAIOTCS mMYyMAaHAMU.

2.4 Uonbl B aTMOc(hepe. DiieKTpUIEcKOe 1oJjie aTMoc(pepbl

Honwvt ¢ ammocepepe. Yactb MoJekysl aTMOC(HEpPHBIX Ta30B W YACTHI]
aTMOC(EPHOrO0  a’po30Jisi — KalejeK, MbUIMHOK, KPUCTaNIOB — HECEeT
ANEKTPUUYECKUE 3apsibl. DTH 3aPSAKEHHBIC YACTUYKH HA3bIBAKOTCS UOHAMU.

Monekynabsl BO3AyXa 3apspKaloTcsl BCIEACTBUE IOTEPU DJIEKTPOHA WIIU
NPUCOEAUHEHUSI  CBOOOJNHOTO  3jekTpoHa. K 3apsbkeHHOM — MoJiekylie
MPUCOEAUHSAIOTCSA JIPYTUE MOJIEKYJbI, B KOTOPBIX MPOUCXOAUT MYyTEM HHIYKIIUU
pasziesieHre 3apsiioB. Tak BO3HUKAET AJICKTPUUYECKH 3apsDKEHHBIM KOMIUIEKC
MOJIEKYJ, HA3bIBAEMBIN J1€2KUM UOHOM. 3apSKEHHbIE MOJEKYJIbl MOTYT TaKkKe
MPUCOEAUHATHCS K SApaM KOHIEHCAIMKM UM MBUIMHKAM, B3BEIICHHBIM B BO3/yXe,
BCJICZICTBME YEr0 BO3HUKAIOT OoJiee KPYMHBIC msdicenble UOHbI C MacCaMU B
THICSYU pa3 OOJIBIIUMU, YEM Yy JIETKHX UOHOB.

ConepxaHue JIETKUX MOHOB Y 36MHOM MOBEPXHOCTH — HECKOJIbKO COTEH Ha
OJIUH KyOWYECKUN CaHTHUMETp, TSAKEIbIX — OT HECKOJIbKUX COTEH JI0 JECATKOB
THICSY HA OJIMH KYOUYECKHUI CAHTUMETP.

Kamenpku  kpucTamabsl 00JaKOB M OCAJKOB, BO3HMKAs Ha MOHAX Kak Ha
Aapax KOHJEHCAIMM, NPUCOEAMHSAS UX B JajbHEHIIeM, a Takxke, MoJydas
DIIEKTPUYECKUE 3apslibl IPYTHMH CIIOCOOAMU, TaKK€ MOTYT CTaTh HOCHUTEISIMU
AIIEKTPUYECKUX 3apsiioB. B OONBIIMHCTBE CIIy4aeB OHHM U SIBJIAIOTCS TaKHUMHU.
3apsapl Kanenek U KpU-CTajuloB Topas3io OoJiblIe, YeM 3apsbl HOHOB: OHU MOTYT
JIOCTUIaTh MHOTMX MUJUIMOHOB AJIEMEHTAPHBIX 3apsiI0B (3aps10B JIEKTPOHA).

C BBICOTOIO COJIEP)KAHME MOHOB YBEJIMUMUBACTCS, OCOOEHHO B CJIOSIX BBIIIE
80—100 xkm. Kak roBopuiaoch BbIllI€, HOHBI SIBJISIOTCS 3J€Ch B OCHOBHOM
3apsKEHHBIMU aTOMaMU KUCIIOPOAa, TeNHs U BogopoAaa; B ciosix ot 100 go 200 xkm,
mpaBja, mpeodagaT MOJIEKyIsapHbIe HOHbI okucH azoTa (NO). Kpowme Toro,



23HaYUTENbHAS YaCTh MOHOB B BBICOKHX CJIOSIX MPEICTABISIET COOOU c80000HbIE
anekmpoHwvl. Collep)KaHHE HOHOB 3/1eCb M3MEpSAETCS COTHSIMH ThICSY U
MUJUIMOHAMU HA OJIMH KyOWYECKU CAaHTUMETP BO3TyXa.

Tak ke Kak u HC3APsKCHHBIC YAaCTHUYKH, HOHBI B aTMOC(i)Gpe
IIOCTOAHHO

nepementatorcsi.  Mmenno — Omaromapss  3ToMy  armocdepa  obiagaer
91EeKMPONpPO8OOHOCHbIO, B HKHUX CIIOSX MaJIOM, B BBICIIMX — 3HAYUTEILHOM.

Inekmpuueckoe none ammocghepvr. Wtak, B atmocdepe Bcerga
CYILLIECTBYIOT MOJBUKHBIE JIEKTPUUECKUE 3aPSA/Ibl, CBSI3aHHBIE C MOHAMH, a TAKXKe
C DJIEMEHTAaMH OOJIAKOB M OCAaJKOB. 3apsiibl 3TH — OOOUX 3HAKOB, MPUYEM
npeo0IaiaoT TMOJOKUTEIbHBIE, TaK YTO CYMMAPHBIU 3apsio ammocgepvl —
noaodcumenvuvit. Ilpu 3TOM ¢ BbBICOTOM OH pacteT. Cama 3eMHasi MOBEPXHOCTH
TaK)Ke 00JIaJJaeT NEKTPUUECKUM 3aPsI0M, IPUTOM B CYMME OMPUYAMETbHBIM.

B pesynbpTaTe armocdepa 00JIaaeT IIEKMPOCMAMUYECKUM NojeM, B
KaKJI0OM TOYKE KOTOPOTO €CTh TO WJIM WHOE 3HAUCHUE HOmeHyuand. ITO 3HAUUT,
YTO DJIGKTPUUYECKUM 3apsj, MOMEIICHHBIA B JI000M Touke artMmocdepsl, OyaeT
WCIIBITHIBATh CHIIY, JEHCTBYIONIYI0O HAa HETO B HaIpaBICHUH, HOPMAJIBHOM K
MOBEPXHOCTH PaBHOTO MOTEHIIMANA, IPOXOSIICH Yepe3 3Ty TOUKy. DTy CHIy Ha
€IMHUILY TOJIOKUTETFHOTO AJIEKTPUUIECKOTO 3apsifa HA3BIBAIOT HANPANCEHHOCMbIO
aTMocdepHo-dIeKTpruueckoro mois. OHa HampaBlieHa B OTCYTCTBHHM 00JIaKOB
CBEPXY BHHU3 M HU3MEpSETCS W3MEHEHHWEM TOTCHIMANa TIOJii Ha EIUHUILY
paccTosiHus, T. €. B BOJIbTaX Ha METP (8/Mm).

B mpu3eMHOM ciioe aTMoc(ephl HalPsHKEHHOCTh 10JIs1, B CPEIHEM IS BCETO
3emHoro 1apa, okono 100 6/m.. B mNpOMBINUIEHHBIX pallOHax C CHUJIIBHO
3arpsi3HEHHBIM BO3JyXOM OHa 3HauuTeNbHO Oousblie. C BBICOTOM HANpPSKEHHOCTh
noJisi ymeHsliaetrcsi: Ha Bbicote 10 xm oHa Bcero okoyio 5 6/m.. Beime 20 xm
HaIpsDKEHHOCTh TOJII OYEHb Maja; IMPOBOJAMMOCTH BO3[yXa B O3THUX CIOSX
J0CTaTOYHa Ui BBIPABHUBAHUSA pa3HOCTEW mMOTeHUMana. HampskeHHOCTb
AIIEKTPUYECKOT0 TOJIsi aTMoc(hepbl HUCHBITHIBAET H3MEHEHHUS B CYTOYHOM U
roJIOBOM XOZI€, a TaK’K€ OYEHb OOJIbIIME BO3MYUIEHUS, CBA3aHHBIE C Pa3BUTHEM
00J1aK0B, 0COOEHHO Ky4eBO-I0KIEBBIX (TPO30BBIX).

B oOmem, mnepeHOC »dJeKTpuuecTBa (TOK nposooumocmu) JOIHKEH
MPOUCXOJNTHh OT TIOJIOKUTEIHHO 3apsDKEHHOW aTtMochephl K OTPHUIIATETHHO
3apsSHKCHHOM 3€MHOM IOBEPXHOCTH. HecMoTpst Ha 3TO, OTpULIATENbHBIM 3apsijl
36MHOM TMOBEPXHOCTHU C TE€YCHUEM BpeMEHHM He yObIBaeT. lIpuumHa coctouTt, mo-
BUJIUMOMY, B

2po3ax.



B Tpo30BhIX OO0JaKax MPOWCXOAWT CHJIbHAS DJJCKTpHU3alus OOJaYHBIX
AJIEMEHTOB W pa3/ielieHue TMOJIOKUTEIbHBIX W OTPUIIATEIBHBIX 3apsiOB II0
OTIETBHBIM dYacTsM oOmnaka. BcememcrtBue 3Toro B oOjakax, a TakKe MEXKIY
o0J1aKkaMu

M 3€eMJIEd BO3HHMKAIOT OrPOMHBIE PA3HOCTU MOTEHIMATIOB, IPU KOTOPBIX
HaIPSHKEHHOCTh MOJIA AOXOJUT JI0 JIECATKOB ThICSY BOJIBT Ha MeTp. [Ipm atom B
aTMocdepe BO3HUKAIOT HE TOJBKO MOJIOKUTEIbHBIC, HO U OTPUIIATEIIbHbBIC 3apsiibl,
VHIYUUPYIOIIME  TOJIOKUTEIBHBIM  3apsii  HAa  3€MHOM  ITOBEPXHOCTH.
HarnpsixeHHOCTh TIOJIE MEXAy OO0JIAKOM U 3eMJIeM MOXKET Jake M3MEHUThb CBOE
HaIllpaBJICHUE, T. €. NOJIYYUTh HAIpaBJI€HUE BBEpX. B CBA3M ¢ yKa3aHHBIMHU
OTPOMHBIMHU PA3HOCTSIMU TIOTEHIIMAJIIOB B aTMoc(epe BO3HHUKAIOT HCKPOBBIC
ANEKTPUYECKUE DPa3psabl, MOIHUY, KaK B OOJaKkax, Tak M MEXay oOJlakamMu M
3emueil. [lpy Hanps>KEHHOCTH TMOJIs, HAIMPABICHHOW BBEPX, MOJHUU MOTYT
MEPEHOCUTh K 3€EMHOM MOBEPXHOCTH OYEHb OOJBIIKME OTPULATENIbHBIE 3apsibl,
KOTOpPBIE M  KOMIIGHCUPYIOT IIOTEPH0  OTPULATEIBHOIO  3apsfa 3€MHOU
ITIOBEPXHOCTBIO B CIIOKOWHYIO MOTOAY.

2.5 Atmocdepnoe nasienne. Cpeanee pacnpeaejienue arMocgepHoro
JABJIEHHUS ¢ BLICOTOM

Ammocghepnoe oOasnenue. Bcesxkuil rTa3  OpPOU3BOAUT JIaBJICHHE Ha
OTpaHUYMBAIOIIME €T0 CTEHKHU, T. €. JIEUCTBYET Ha 3TH CTEHKU C KaKOW-TO CUJIOU
0ae/ieHusl, HaPaBJICHHON TMEPIEeHIUKYJISIPHO (HOPMAJIbHO) K CTeHKe. YHMCIOBYIO
BEJIMYMHY ATON CHJIbI JABJICHUS, OTHECEHHYIO K €IMHUIIE TUIOIIAAN, U Ha3bIBAIOT
oaegnenuem. JlaBiaeHue Tra3za OOBICHSIETCA MABWKCHHUSIMU €ro MOJICKYJ, TOMU
«OOMOapIMPOBKOI», KOTOPOM OHM TMOJBEpPraroT CcTeHku. l[lpu Bo3pacTaHuu
TEMIEpaTypbl W TMpPU COXPAaHEHUU oOO0beMa Tra3a CKOPOCTH MOJICKYJISIPHBIX
JBIDKCHUHN YBEIMYUBAIOTCS U, CJICAOBATEIBHO, TaBICHUE PACTET.

Ecnn MBICIIEHHO BBIAETUTH KAKOW-TO 00BEM BHYTPU aTMOC(EPHI, TO BO3AYX
B 3TOM OOBEME WCIBITHIBAET [ABJIEHUE HM3BHE Ha BOOOpa)kaeMble CTEHKH,
OTrpaHUYUBAIOIIUE JaHHBIN 00BEM, CO CTOPOHBI OKpY Karolero Bozayxa. Co cBoeit
CTOPOHBI BO3AYX M3HYTpH oOOBbEMa OKa3blBa€T TAaKOE K€ JIaBJIEHUE Ha
OKPY’KAIOLINN BO3AYX.

BBII[GJ'ICHHI)Iﬁ 00BEM MOIKET OBITH CKOJIb YTOAHO MaJIbIM U B IIPCACIIC
CBOIHUTCA

K Touke. TakuM 00Opa3oMm, B KaXKJI0M TOUKE aTMOC(epbl HIMEETCs ONpeaeiicHHas
BEITUYMHA amMoCchepHo20 0asienus, Ui 0asieHUs 6030YXd.



Boznyx B 3aKpbITOM (HEr€pMETUUYECKH) MOMELIEHUH JOCTaTOUYHO CBOOOIHO
BBIDABHUBACT CBOE JABJICHHE C HApYXXHBIM BO3JyXOM 4Ye€pe3 IOpbl U ILIEIU B
CTeHaX, uepe3 OKHa MU T. J. PasHuna Mexay aTrMoc(EepHbIM [aBICHHEM B
INOMELIEHUN W TMOJ OTKPBITBIM HEOOM (Ha TOM € YpOBHE), Kak IpaBHIIO,
COBEPLICHHO HE3HAYMTENbHA. BO31yX B ITOMEIIEHNH CKAaT B TOU JKE€ MEPE, 4TO U
BO3/lyX Ha TOM K€ YpPOBHE CHapyH. [I03TOMy Ha METEOPOJOTNYECKUX CTAHIUAX
HET HYXbl TOMEIIaTh OApOMETPHI MO OTKPHITHIM HEOOM — HUX yCTaHABIMBAIOT
BHYTPH, IOMELICHUS.

ATMocdepHoe NaBlieHHEe MOXKHO BBIPAa3uTh, HANPUMEp, B rpaMMax HIIU
KWJIOTpaMMax Beca Ha OJIMH KBaJpaTHBIA CAHTUMETP Wi MeTp. Ha ypoene mops
OHO OIUZKO K OOHOMY KUNOZPAMMY HA Keaopammuwli canmumemp. B meTeoponorun
€ro BBIPAXKAIOT, OJIHAKO, B APYTUX CAUHUIIAX.

C naBHUX MOP IPUHATO BBIpaXkaTh aTMOC(EPHOE NABICHUE B MULIUMEMPAX
PMymHo20 cmoadba. ITO 3HAYUT, YTO JAaBJIEHUE aTMoc(epbl CPaBHUBAIOT C
SKBUBAJICHTHBIM €My JaBlIeHHEM cToiba pTyTu. Korma roBopsiT, Hampumep, 4To
aTMoc(epHOe 1aBlieHUE HA 36MHON MOBEPXHOCTHU B JAaHHOM MecTe paBHO 750 mm,
3TO 3HAYUT, 4YTO CTOJO pTyTH BbICOTOKO 750 MM paBun OBl Ha 3EMHYIO
[IOBEPXHOCTH TaK XK€, KaK JTaBUT BO3/YyX.

BrolpaxkeHue naBieHuss B MUJUIMMETPax PTYTHOTO CTOJI0A TMOSBUIIOCH B
METEOpOJIOTUU HE cliydailHo. OHO CBSI3aHO C YCTPOMCTBOM OCHOBHOTrO mpubopa
JUIsL U3MEPEeHHs] aTMOC(HEpPHOro HaBIEHUS — pmymuozo bapomempa. B 3ToM
npubope, U3BECTHOM U3 DJIEMEHTAPHOTO Kypca (hU3MKH, aTMOC(EpHOE JTaBICHUE
KaK pa3

2ypaBHOBEILIMBAETCS JABJICHUEM CTOJI0A PTYTH; MO U3MEHEHUSM BBICOTBI PTYTHOTO
CT0J10a MOKHO CYAUTh 00 U3MEHEHUAX aTMOC()EPHOIO JaBICHHUS.

Jpyroii HOpUHUUI ~ U3MEpPEHUsS AaTMOC(EpPHOTO  JAABJICHHS, IMIUPOKO
npUMEHsIeMbIl B aHepoujaax, Oaporpadax, wmereoporpadax, paauo30HIAX,
OCHOBAaH Ha degopmayusnx yOpyrou, MycTol BHYTPHU METAJUTMUECKOW KOPOOKHU TIPpH
W3MEHEHUSX BHEIIHEro JaBjieHuss Ha Hee. [Ipubopsl 3TOro Tuma HYKHO
TapupoBaTh (IPalyupoOBaATH) MO MOKA3aHUAM PTYTHOrO OapoMeTpa.

Ha yposne mopsi cpeonee ammocgheproe oasnenue oauzxo k 760 mm pm. cm.

B OTAENBHBIX Cydyasx [aBJIEHHE MOXKET MEHSThCS Ha YpPOBHE MOpS B
npeaenax 150 mm pt. c1. C BhicOTOM aTMOocdhepHOe NaBieHUuEe OBICTPO YOBIBAET, O
yeM OyzeT noJipoOHee CKa3aHo JaJIbIIIe.

Cpeonee pacnpedenenue ammocgepnozo 0ae1eHUs ¢ BbICOMOIL.



Pacnipenenenne atmochepHOro AaBiCHHUS O BHICOTE 3aBHUCUT OT TOTO, KaKOBO
JaBJICHUE BHHU3Y M KakK paclpenesseTcsl TemrepaTypa BO3ayxa € BBICOTOH. B
MHOTOJIETHEM CpefHeM N1l EBponbl 1aBieHne Ha ypoBHE Mops paBHO 1014 m6, Ha
BbIcOTE 5 kM — 538 M6, 10 km — 262 MmO, 15 kxm — 120 m6 n 20 km — 56 m6. DTN
3HAYCHUS MOATBEPIKIAAIOT BBIBOJ, KOTOPBIM MOYKHO ClIejaTh U3 0apoMeTpHUeCKOH
bopMyIIBL: dasiieHue yovigaem NPUMEPHO 8 2eOMempUudecKoll npozpeccuu, Ko2od
gvicoma gozpacmaem 8 apupmemuneckol npoepeccuu. Ha ypoBHe 5 kv naBieHHE
MIOYTH BJBOC HIKE, YEM Ha ypOBHE MOps, Ha ypoBHE 10 xm — MOYTH B YETHIpE
pasa, Ha ypoBHE 15 ku — mouTH B 8 pa3 u Ha ypoBHe 20 kv — B 18 pa3 (puc. 4).
Ha Boi-cote 100 kv naBiaeHue usmepsieTcs TOAbKO JOISIMUA MIJITHOapa.

JlaBieHre MEHSIETCA HE TOJBKO ¢ BBICOTOM. Ha 01THOM U TOM € YpOBHE OHO
HE Be3/le oauHaKkoBo. Kpome TOro, B KaxaoW TOUKe aTMoc(epbl IaBICHUE
HEIPEPHIBHO MEHSETCS C TEYEHUEM BPEMEHH; CTAJIO OBbITh, HEMPEPHIBHO MEHSIETCS
U pacrpe]esieHue ero Bo Bcel atmocgepe. SICHO, 4TO M3MEHEHMs JAaBJICHUS B
100011 TOUKE CBSI3aHbI C U3MEHEHUSAMH BCEM Macchl BO3yXa HaJ 3TOM TOUYKOH. A
M3MEHEHUS1 MacChl BO3/yXa B CBOIO 04epeb 00YCIOBIEHBI 08UdCeHUeM BO31yXa.

2.6 O0mas macca armocepnbl. AxruadaTudyecKue U3MEHEHUS COCTOSIHUA
B aTMocepe

Oowan macca ammocghepot. 3Hanue aTMOC(hHEpPHOTO JABJICHUS TTO3BOJISAET
paccuutath o06wyro maccy ammocgepwol. Cpennee armocepHoe aBlICHHE Ha
YpOBHE MOpPS HKBUBAJIGHTHO BeCy cTOoji0a pPTyTH BhIcOTOM 760 mm. Macca
pPTYTHOTO cT010a BRICOTOM 760 MM HAM OJHUM KBaJIPATHBIM CAHTUMETPOM 3€MHOMU
noBepxHocTu coctaBisger 1033,2 r; TakoB ke OyJeT BeC 3TOro crojda pTyTH B
rpamMmax. TakoB e, O4eBHUJHO, OyJeT U CpelHHil Bec crosiba atMocdepbl Hal
OJTHUM KBaJpPAaTHBIM CAaHTUMETPOM IMOBEPXHOCTH Ha YPOBHE MOps. 3Has TUIOIIAIb
36MHOW TOBEPXHOCTU W TPEBBINICHUE MATEPUKOB HAJl YPOBHEM MOPS, MOXKHO
BBIYHCIIUTDL OOIIMil Bec Bced armocdepnl. IIpeHeOperass M3MEHEHUSMHU CHIIBI
TSOKECTH C BBICOTOM, MOMKHO CUMTaTh 3TOT BEC YHWCICHHO pPaBHBIM Macce
aTMoc(ephl.

21
O6mas macca atMocdepbl cocTaBisieT HeMHOro Oosbiie 5 ¢ 10~ 2, umm S ¢

15
107" m. Omo npumepro 6 MUNIUOH pa3 MeHbUe, YeM MACCa camo2o 3eMHO20 wapa.
[Ipu »TOM moOJIOBMHA BCEM Macchl aTtMoc(epbl HAXOAUTCA B HUKHUX S5 KM, TpHU
YETBEPTH

2— B HIWKHUX 10 xm 1 95% — B HrokHUX 20 xom.



Aouabamuueckue usmenenus cocmoanus 6 ammocghepe. O4eHb BOKHYIO
posib B aTMOC(EPHBIX MPOIIECCAX UIPAET TO OOCTOATENHCTBO, YTO TEMIIEpaTypa
BO3/[yXa MOXKET U3MEHATHCS U 4acTO JACUCTBUTEIBHO U3MEHSIETCS aduadbamuyecku,
T. €. 0e3 TEemI000MEHa ¢ OKpYyKalolleh cpenoil (¢ Ookpyskaromei armochepoi,
36MHOWM MOBEPXHOCTBIO M MHUPOBBIM IPOCTPAaHCTBOM). BronHe cTporo
annabaTUYecKuX MpoleccoB B aTMocdepe He ObIBaeT: HUKaKas Macca BO3Ayxa He
MOXET OBITh TIOJHOCTHIO H30JUPOBaHA OT TEIJIOBOTO BIMSHUS OKPYXKaIOIIEH
cpenbl. OgHako eciau aTMOC(EpHBINA MPOIECC MPOTEKAEeT JOCTATOYHO OBICTPO U
TEIJIO00MEH 32 3TO BPEMS MaJl, TO UBMEHEHHE COCTOSTHUS MOXKHO ¢ 00CMAMOYHbIM
npubIUdNCEeHUEeM CUNTATh ainabaTUYECKUM.

Eciu  HekoTopas Macca Bo3ayxa B arMocdepe  aanabaTHUyuecKu
pacwiupsemcs, TO JAaBJIeHWE B HEH nadaem, a BMECT€ C HHUM nadaem Uu
memnepamypa. HanpoTuB, mnpu aauadaTUYECKOM cocamuu MacChl BO3yXa
JAaBJICHWE W TEMIleparypa B HEH pacmym. OTA U3MEHEHUs TEMIIEPATYphl, HE
CBA3aHHBIE C TEIUIOOOMEHOM, MPOUCXOJAT 6caedcmeue  npeobpa3oeamus
BHYMpeHHell SHepeul 2a3a (IHepeun NOJONHCEHU U OBUNCEHUSL MONEKV) 8 pabomy
unu pabomsl 60 6HympeHHIOW dSHepeuro. llpu pacHIMpeHHH Macchl BO3IyXa
MIPOU3BOAUTCS pabOTa MPOTUB BHEIIHUX CHUJI JIaBJICHUsI, TaK Ha3bIBaeMas paboma
pacwiupenus, HA KOTOPYIO 3aTpauMBacTCs BHYTPEHHsS SHeprus Bo3ayxa. Ho
BHYTPEHHSISI SHEpPrusi rasa MpOIOpIMOHAIbHA €ro a0COJTIOTHOM TeMIlepaType;
[I03TOMY TeMIIepaTypa BO3AyXa IIpU paclIMpeHuH ma-gaer. Hamporus, mnpu
C)KaTHUM MAacChl BO3AyXa MPOUZBOAUTCS paboma coxcamus. BHYTpEeHHSs] dHEprus
paccMaTprMBaEMONW MAcChl BO3/1yXa BCIIEIICTBUE ATOrO BO3PACTAET, T. €. CKOPOCTH
MOJICKYJISIDHBIX ~ JBMOKEHHM  yBennuuBaercs.  ClieloBaTeinbHO, pacTeT W
TEMIIEpATypa BO31yXa.

2.7 BepTukajibHOe pacnpeaejeHue TeMIepaTyphbl

Brime ObU10 yKa3aHO, KaKk MEHSETCS TeMIIEpaTtypa 8 onpedeleHHOU macce
6030yxa, KOTopasi ananadaTUYecKu TOJHUMAETCS WM omyckaercs. Hu B koem
Cllydae He CleyeT CMEIIMBATh 3TH UHOUBUOYAIbHbIe N3MEHEHHUS C BEPTUKAIbHBIM
pacrnpeieieHueM TeMIepaTypsl B atMocdepe.

Temnepatypa B ammocgheprom cmonbe MOKET pactpeeisiThCs MO BBICOTE
pa3IMYHbBIM 00pa3oM. DTO pacmpeicsieHue HE MOAYMHEHO HHUKAKOW MPOCTOM
3aKOHOMEPHOCTH, U KpHUBasi, MPEACTABISIONIAs 3TO pacnpeneieHrue B 0oyee Wiu
MEHEee TOJICTOM CJI0€ aTMOC(ephl, HE SIBISETCS MPOCTOW T€OMETPUUECKON KPUBOM.
B HekoTOphIX cllydasXx €€ MOXKHO TOJIbKO TPHOJMKEHHO MPUPABHATH TaKOH
kpuBou. IlpeacraBieHue O pacnpeneneHud TEMIIEPATYPbl C BBICOTOM JaeT
sepmuKanbHblil epaduenm memnepamypsl —dT/dz, T. €. 3MEeHeHNE TeMIIEpaTyphl B
atMocdepe Ha eAUHUILY BBICOTHI, 00bI4HO Ha 100 m. Tak kak mepea MpOU3BOIHON



CTaBUTCA 3HAK MUHYC, TO B OOBIYHOM ci1y4dac naoenus TEMIICPATYPEI C BI)ICOTOI\/’I, T.
€. IIpu OTpHULATCIBbHOM dT W TOIOXHUTEIHLHOM dZ, rpaau€HT HMECT
noaoscumeslbHyro BCJIN-4UHYy.

BepTukanbHblid TpAaJUEHT TEMIIEPATypbl MOXKET MEHATHCA B JOBOJBHO
UPOKUX npeaenax. B HmkHux 10 kv B yMEPEHHBIX IUPOTaX U B HUKHUX 15 kv B

2tponukax OoH B cpeaHeM paseH 0,6°/100 m. B HWIKHHUX COTHSX METPOB Haj

HarpeTou MoACTWIAIONIEN TOBEPXHOCTBIO OH MOYKET MOBBIIIATHCA J10 1°/100 4 mm
HEMHOTO OOJIbIlIe, 2 B TOHKOM IMPU3EMHOM CJIO€ HaJl MEePErperoi MmoYBo MOKET
ObITb BO MHOro pa3 Ooubliie. BbIBalOT W Takue ciy4yau, KOrja TemIeparypa
BO3/lyXa C BBICOTOW HE MAJAEeT, a pacreT. Takoe paclpelereHue TeMIlepaTyphl
Ha3bIBAKOT UHBEpCUel memMnepamypsl, a BEPTUKAIbHBIM T'PAJUEHT TEMIIEpaTyphl
OyIeT mpu 3TOM, OYEBHUIHO, OTpULIATENbHBIM. VHBEpcHMH OCOOEHHO YacThl IO
HOYaM B MPU3EM-HOM CJIO€, HO BCTPEYAIOTCS HA PAa3HBIX BBICOTaX U B CBOOOIHOM
atmocdepe. Ecnu Temnepatypa B BO3IYIIHOM CJIO€ HE MEHSETCS C BBICOTOM, T. €.
BEPTUKAJIbHBIN TPAIMEHT €€ PaBeH HYJI0, TO TAKOE COCTOSHUE CJIOSI HA3bIBAIOT
usomepmueti. Bpime 10—15 xm u g0 BbICOT OKoJio 50 xM BepTUKAIBHOE
pacupenesieHue TeMIIEpaTypbl JaXe B CPEIHEM SBIIETCS M30TEPMUYECKUM WIIN
UHBEPCUOHHBIM.

KoHTpoJibHBIE BOIIPOCHI:

. KakoB cocTaB cyxoro Bo3myxa y 36MHOW MOBEPXHOCTU?

. UTo BBI 3HaeTE O BOJSIHOM Iape B BO3IyXe?

. Kak u3mensiercs coctaB Bo3/iyxa ¢ BBICOTOW?

. Pacckaxute o pactipeneneHun 030Ha B aTMocdepe.

. Kakue >xukue u TBEp/pie IPUMECH BCTPEUAIOTCS B aTMOC(HEPHOM BO3IyXe?
. Uto coOoit mpeacTaBisieT IbIMKa, 00JaKa, TYMaHbl?

. Pacckaxkute 00 noHax B armocdepe.
. UTo co00¥i mpeACTaBIISET AIEKTPUUECKOE M0JIe aTMOC(EPHI?
. Uto Takoe arMocdepHoe aBieHne?
10. Cpennee pacrpeaeiacHue aTMoc(pepHOro AaBICHUS ¢ BBICOTOM.
11. KakoBa macca atMochepbI?
12. AnnabaTtudyecKkue N3MEHEHUS COCTOSIHUS B aTMOc(epe.

0 o0 Uk, WN PP

13. PacckaxuTe 0 BEpTUKAIBHOM PACHpEICICHUHN TEMIIEPATYPBHI.

23 TennoBoii pexum aTMmochepsbl



Heab: O3HaAKOMUTHCS C TETJIOBBIM PEKUMOM aTMOCHEPDI, C
U3MEHEHUEM TeMIEPATYPbl aTMOCHEPHOTO BO3AYXa.

Il1an:

3.1 IlpuunvHBl W3MEHEHUN TeMIIepaTypbl BO3JyXa. TeMIoBOM OallaHC 3EMHOMU
MIOBEPXHOCTHU

3.2 Paznnuus B TEMJIIOBOM PEKUME MTOYBBI U BOJJOEMOB
3.3 CyTOYHBIN U TOJOBOM X0 TEMIIEPATYPBI HA TOBEPXHOCTH ITOYBBI

3.4 BusHue IIOYBEHHOTO IIOKpOBa Ha TCEMIICpATypy IIOBCPXHOCTH IIOYBBI.
PaCHpOCTpaHCHI/IC TCIlJIa B FJIY6B ITIOYBEI

3.5 CyTouHBId U TOAOBOM XOJI TeMIEpaTypbl Ha MOBEPXHOCTH BOJAOEMOB U B
BEPXHUX CJIOSIX BOJIbI

3.6 Nsmepenue temriepaTypbl Bo3ayxa. CyTOUHBIN X0 TEMIEPATYphl BO3AYyXa Y
36MHOM TOBEPXHOCTH

3.7 Henepuoauueckue U3BMEHEHHUs TEMIIEPATyphbl BO3AyXa

3.1 llpuunHbI H3MeHEeHU TeMIepaTypsl Bo3ayxa. TennoBoii 0ananc
3¢MHOM MOBEPXHOCTH

Ilpuuunvr  usmenenuit  memnepamypvl  6030yxa. Pacnpeodenenue
memnepamypul 8030yxa 6 ammocghepe u e2o HenpepviHvle USMEHEHUs HA3bl8AOM
MENnnNoBbiM  PeNCUMOM —ammocghepbl. ITOT TEIUIOBOM peXUM aTMochepsl,
SBIIAIOIIMUACS BaKHEWIICH CTOPOHOM KJIMMaTa, OIPEIENSeTCs, IPEXAE BCETO,
TEIIOOOMEHOM MeXAy aTMOC(epHBIM BO3IYyXOM U OKpykaroimie cpemoit. Ilon
OKpYy-KAalOWIEW CpEeIod Mpu HSTOM IOHUMAKT KOCMHYECKOE MPOCTPAHCTBO,
COCEIHUE MACChl UJIU CJIOW BO3yXa U OCOOEHHO 36MHYIO ITOBEPXHOCTb.

TennooOMeH ocylIecTBISIETCS, BO-IIEPBBIX, PAIMALIUOHHBIM MIyTEM, T. €. IPU
COOCTBEHHOM H3JICUEHUHU W3 BO3JyXa W IMPH MOTJOLIECHUH BO3IYXOM paTualiu
ConHila, 3eMHOU MOBEPXHOCTH W JIPYTrUX aTMOC(HEpHBIX clloeB. BO-BTOpBIX, OH
OCYILECTBIISIETCS ITyTEM TEIUIONPOBOJHOCTH — MOJIEKYJIIPHOU MEXIY BO3AYXOM U
36MHOW TOBEPXHOCTHIO H TYpOYJIEHTHOW BHYTpU atMmochepnl. B-TpeThbux,



nepeaava Teruia MeXy 36MHON TTOBEPXHOCTHIO M BO3IYXOM MOYKET MPOUCXOIUTH
B pe3yJbTaTe WCIApPEHHS W TIOCIEAYIONIEH KOHIEHCAIMH WM KPHUCTaJUIA3AINH
BOJISTHOTO TTapa.

Kpome TtOro, usmeHeHuss temmepaTypbl BO3AyXa MOTYT IIPOUCXOIUTH
HE3aBHCHMO OT TEIUI00OMEHa, aguadbaruyecku. Takue M3MEHEHUsl TeMIIepaTyphl,
KaK M3BECTHO, CBS3aHbI C U3MEHEHUSIMH aTMOC(EPHOTO JaBJIECHUS, 0COOEHHO IpH
BEPTHUKAJIBHBIX IBHKEHUAX BO3AYXaA.

HenocpencTBeHHOE MOTIIONIEHUE COJIHEUHOM pajualuy B Tponocdepe Majio; 0HO
MOJKET BBI3BaTh MOBBIIIEHUE TEMIIEPATYPhl BO3/lyXa BCErO Ha BEJIMUMHY NOPSIKA
0,5° B nenb. Heckomnbko Oombliee 3HAUEHUE UMEET MOTEPs Teia U3 BO3ayxa
IyTEeM JUIMHHOBOJIHOBOTO M3iydeHus. Ho pemaromiee 3HaueHue I TEIUIOBOIO
pexumMa aTMocepbl UMEET TEMIIOOOMEH C 3¢MHOM MOBEPXHOCTBIO TyTEM
TEIIONPOBOJHOCTU. BO3/IyX, HENOCPEACTBEHHO COIPHUKACAIOIINICA C 3€MHOU
MOBEPXHOCTBIO,

200MEHMBAETCSI C HEIO TEIUIOM BCIJIEJICTBUE MOJIEKYJIIPHON TeruionpoBoaHocTu. Ho
BHYTpU atMmocdepsl IeHCTBYeT Apyras, Oonee »¢¢dekTuBHas nepenaya Teria —
nyTeM TypOyJEeHTHOW TeIionpoBogHocTH. IlepemenmmBanue Bo3ayxa B mpouecce
TypOyJICHTHOCTH CIIOCOOCTBYET OYEHb OBICTPOM Iepefade Tersia U3 OJHUX CIIOEB
atMocepsl B aApyrue. TypOyneHTHas TEIUIONPOBOJHOCTh YBEIUYMBACT U
nepegavyy Temjga OT 3E€MHOM IOBEpPXHOCTH B BO3AyX win obpatHo. Eciwm,
HaIlpUMEP, TPOUCXOUT OXJIAXKIECHUE BO3yXa OT 3€MHOM MOBEPXHOCTH, TO IIyTEM
TypOYJEHTHOCTH HENPEPHIBHO JOCTABIISIETCS Ha MECTO OXJIQJAMBILErocs BO3/yXa
OoJiee TEMIbI BO3MYyX W3 BBILIENEKAIIUX CIOEB. DTO MOANEPKUBAET Pa3HOCTh
TEMIIEpaTyp MEXIy BO3JyXOM U MOBEPXHOCTHIO U, CTAJO OBbITh, MOAJIEPKUBAET
Ipolecc INepefadn TeIula OT BO3AyXa K IOBEpXHOCTH. OXJakaeHue BO3IyXa
HENOCPEICTBEHHO HaJl 3¢MHOW MOBEPXHOCTHIO OYAET HE TaK BEIUKO, HO 3aTO OHO
pacnpocTpaHsieTcss Ha OoJjiee MOUTHBIM cioi atMocdepsl. B pesynbrare moreps
TEIJIa 36eMHOM MOBEPXHOCTHIO OKAXETCsl OOJIbIlIe, YeM OHA Oblja Obl B OTCYTCTBUU
TypOyJIEHTHOCTH.

JIns BBICOKHX CJIOE€B aTMOC(epbl TEIIOOOMEH C 3e€MHOM MOBEPXHOCTHIO
UMeeT MeHbIIee 3HaYeHHe. Pemaromas pois B TEIIOBOM PEKUME TIEPEXOAUT TaM
K W3JyYCHHUIO W3 BO3AyXa M K MorjomeHuto paauanuu CojHIla U aTMOCHEPHBIX
CJIOEB, JIKAITUX BBIIIE U HUKE PACCMATPUBAEMOTO CJIOs. B BBICOKHX CIIOSX
aTMoC(epbl BO3pacTacT W 3HAYCHHE aauadaTHUYCCKUX W3MCHCHHM TeMITepaTyphl
IIPY BOCXOISIIINX U HUCXOJSAIIUX JIBIDKCHUSIX BO3/IyXa.

N3meHenusi Temmneparypbl, NPOUCXOISIINE B ONPEIEICHHOM KOJIUYECTBE
BO3/lyXa BCJIEACTBHE YyKa3aHHBIX BBIIIE IIPOLIECCOB, MOXHO  Ha3BaTh



HWHIWBUYAJIbHBIMU. Onn XapaKTCPU3YHOT HU3MCHCHHA TCIIJIOBOTO COCTOSAHUSA
JaHHOI'O OIIPCACIICHHOTO KOJIMYCCTBA BO34yXaA.

Ho moxHO roBoputh He 00 WMHAMBUIYaTbHOM KOJIMYECTBE BO3/yXa, a O
HEKOTOPOM TOYKE BHYTpU aTMoc(epbl ¢ 3apUKCUPOBAHHBIMHU TeorpauuecKumMu
KOOpJIMHaTaMH M C HEU3MEHHOW BBICOTOM HaJ ypoBHeM Mops. JloOyro
METEOPOJIOTUYECKYIO0 CTAaHLUIO, HE MEHSIOUIYI0 CBOErO IOJIOKEHHUS Ha 3€MHOM
MOBEPXHOCTH, MOXXHO paccMaTpUBaTh KakK TaKylo TOYKy. Temmeparypa B 3TOH
TOuke OyJeT MEHATbCS HE TOJbKO B CHIy YKa3aHHBIX WHAMBUAYAJIbHBIX
W3MEHEHUH TEIUIOBOrO COCTOSIHUS Bo3ayxa. OHa OyleT MEHSATbCS Takke |
BCJICZICTBME HENPEPHIBHOM CMEHBI BO3/yXa B JIaHHOM MeECTE, T. €. BCIIEJCTBUE
npuxoja BO3AyXa H3 JPYrUX MecT artMoc(epbl, TIZ€ OH HMEET JPYryro
TEeMIIepaTypy.

OTU U3MEHEHMs] TEMIEPATypbl, CBA3aHHbIE C aJBEKIUEH — C MPUTOKOM B
JAaHHOE€ MECTO HOBBIX BO3AYLIHBIX MacC M3 JPYrux yacTedl 3eMHOro Iapa,
HA3bIBAIOT AJBEKTUBHBIMH. Ecian B JaHHOE MECTO MPHUTEKaeT BO3AyX C Ooiee
BBICOKOI TeMIepaTypoi, TOBOPAT 00 aABEKIMH TEIIa; €U ¢ 0osiee HU3KOH, — 00
aJIBEKIIUH X0JIO/A.

Obwee uzmeHnenue memnepamypuvl 8 3AUKCUPOBAHHOU 2eocpahuiecKol
mouke, 3agucawee U om UHOUBUOYAILHLIX U3MEHEHUN COCMOSIHUA 8030yXa, U Om
a0BeKyuU, HA3bI8AIOM JTOKAIbHLIM (MeCmHbIM) usmerneHuem. MeTeoposoruyeckue
pUOOPHl — TEPMOMETPHI U TEPMOTrpadbl, HETIOABUKHO MOMEIICHHBIE B TOM WJTU
MHOM MECTE, PETUCTPUPYIOT HMEHHO JIOKAJIbHBIE W3MEHEHUS TEeMIEPaTyphl
BO34yxa. TepMOMeTp Ha BO3AYILIHOM IIape, JIETSLIEM 110 BETPY U, CIIEI0BATEIBHO,

20CTaromeMcsl B OJTHOM M TOW e Macce BO3/yXa, MOKa3bIBAET WHAUBUIYATHHOE
HM3MEHEHHE TEMIIEpATYPhl B 3TOM Macce.

Tennoeou oananc 3emnoii nosepxnocmu. (OCTaHOBHMCSA CHayajga Ha
TEIUIOBBIX YCIJIOBHSIX 3€MHOW MOBEPXHOCTH M CaMbIX BEPXHHMX CJIOEB MOYBBI U
BOZI0OEMOB. JTO HEOOXOIMMO MOTOMY, YTO HIDKHHE CJIOM aTMOC(hephl HarpeBarOTCs
U OXJIAKJAIOTCS OOJibllle BCEro MyTeM paAualMOHHOIO W HEpaaualiOHHOTO
oOMEHa TEIJIOM C BEPXHUMHU CIOSMU TOYBBI W BOJbL. [loaTOMYy H3MEHEHHs
TeMIepaTypbl B HIDKHUX CJOSX aTtMocdepbl MPEeXIe BCEro OMNpeesaroTCs
W3MEHECHUSIMU  TEMIEpaTypbl 3€MHOM TMOBEPXHOCTH, CIEAYIOT 3a JTUMU
HU3MEHECHUSIMU.

3eMHasi MOBEPXHOCTh, T. €. MOBEPXHOCTb MOYBBI MJIM BOJABI (a Takxke W
pPacCTUTENBHOIO, CHEXHOr0, JIEASHOTO IOKPOBAa), HENPEPBIBHO  pa3HbBIMU
cnocobaMy TMoOJlydyaeT M TepseT Temno. Yepe3 3eMHYI0 MHOBEPXHOCTb TEIUIO
nepeaaeTcst BBepX — B aTMoc(epy U BHU3 — B MOYBY WJIH B BOJLY.



Bo-niepBbIX, Ha 36MHYIO NMOBEPXHOCTh MOCTYMAIOT CyMMapHasi paguanus u
BCTpeYHOE wm3nydeHue atmochepbl. OHM B OOJNBINEH WM MEHBIIEH CTENEHU
MOTJIONIAIOTCS MOBEPXHOCTHIO, T. €. UAYT Ha HAarpeBaHUE BEPXHUX CIOEB MOYBHI U
BOJIbl. B TO ke Bpemsi 3eMHasl MOBEPXHOCTh M3JIy4aeT caMa U MpPU 3TOM TepsieT
TEILIO0.

Bo-BTOpBIX, K 3€MHOH MOBEPXHOCTH MPUXOJUT TEIUIO CBEPXY, U3
atMoc(epsl, MyTeM TEIUIONPOBOJHOCTH. TeM ke crnocoOOM TEIIO yXOIUT OT
3eMHOI moBepxHOCTH B artmoctepy. IlyreM TemmonpoBOAHOCTH TEIUIO TaKKe
YXOJUT OT 36MHOM MOBEPXHOCTU BHM3, B [IOUBY U BOJY, TMOO MPUXOAUT K 3€MHOM
MOBEPXHOCTHU U3 IIyOMHBI IOYBBI U BOJIBI.

B-T[!CTBI/IX, 3CMHas IMOBCPXHOCTH IMOJYyYacCT TCIUIO IMMPHU KOHACHCAIMK Ha HEeH
BOIAHOIO IIapa M3 BO3AyXa HJIM, HAIIPOTHUB, TCPACT TCILIO IIPpU HCIIAPCHUHU C HCC
BOJBI. B IICPBOM CJIy4acC BBIACIIACTCA CKPBITOC TCIINIIO, BO BTOPOM TCILIO IICPEXOAUT
B CKPBLITOC COCTOSHUC.

He Oynmem kacaTbCcs HEKOTOPBIX MEHEE BaXKHBIX IIPOIIECCOB, HAIMPUMEP
3aTparbl TEIJla Ha TasHWE CHera, JIeXKalller0 Ha [OBEPXHOCTH, WIIHU
pacrpocTpaHeHus TeIia B r1yOb MOUYBBI BMECTE C BOJIOM OCAIKOB.

B 11000# MpoOMEX)yTOK BPEMEHU OT 36MHOM MOBEPXHOCTH YXOJUT BBEPX U
BHU3 B COBOKYIHOCTM TaKO€ K€ KOJIMYECTBO TeIUla, KAKOE OHA 3a 3TO BpeMs
nojlyyaeT CcBepXy W cHu3y. Eciu Obl ObUIO WMHAue, HE BBIMOJHSIICS Obl 3aKOH
COXpaHEHUs] PHEPTUM: CIEAOBANO Obl MOMYCTUTh, YTO HA 3€MHOW MOBEPXHOCTH
SHEPrusi BO3HUKAET WM HucuezaeT. OgHAKO BO3MOXKHO, YTO, HANpHUMEpP, BBEPX
MOXET YXOIUTh OOJbIIe TEIia, YeM MPUILIO CBEPXY; B TAKOM CIIydae H30BITOK
OT/Iauu Teruia JOJIKEH MOKPBIBATHCA MPUXOJ0M TeIlJia K MOBEPXHOCTU U3 TTyOUHBI
MOYBBI WJIH BOJBI.

Urak, anredpanyeckas cymma BceX MPUXOJ0B U PACX0JI0B TEIUIa Ha 3eMHOU
MOBEPXHOCTU JOJKHA ObITh PAaBHOM HYJIO. DTO M BBIPAXKAETCA YypaBHEHUEM
TEIJIOBOro OajaHca 3eMHOM MOBEPXHOCTH.

[Ipuxon Temna M3 BO3AyXa WM OTAA4y €ro B BO3AyX MYTEM TEIUIO-
MPOBOJTHOCTH HazoBeM P. Takoif ke MPUXOJ WU PacXo] MMyTeM TEIIO0OMEHa C
Oosnee TIyOOKMMH CIOSMM TOYBBI WM BojAbl HazoBeM A. Ilotepro temna mpu
UCMIAPEHUU WJIM TMPUXOJ €ro MNpHU KOHJCHCALUM HAa 3€MHON MOBEPXHOCTH
obosnaunm LE, rome L — ynenbHas Teruora wucmapeHus u E — Macca
VCTIAPUBLLIECUCS WIIN

2CKOHAEHCHUPOBABILIECICS BOJIBI.



Torna ypaBHEeHHE TEMIOBOTO OajlaHCa 36MHOW MOBEPXHOCTU HAMUIIIETCS
TakK:

MoxHO eme ckasaTb, 4YTO CMBICI YPaBHEHHsS COCTOUT B TOM,
4TO

R+PH+ALLE=0 (1)

paiualMOHHBIA  OalaHC Ha  3€MHOW  TMOBEPXHOCTH  YpPaBHOBEIIMBACTCS
HEpaaWalMOHHOMU Mepeade TeruIa.

VYpaBuenue (1) nedcTBUTENBHO IS JIFOOOTO MPOMEKYTKA BPEMEHHU, B TOM YHUCIIE U
JUTsl MHOTOJIETHETO TEepUOo/Ia.

N3 Toro, 4ro TEemiaoBOM OajaHC 3€MHOW MOBEPXHOCTH PABEH HYIIO, HE
CJIelyeT, YTO TeMIlepaTypa MOBEpXHOCTH He MeHsiercs. Korjga mepenaua teruia
HaIlpaBJICHa BHU3, TO TEIUIO, MIPUXOAIIEE K MOBEPXHOCTU CBEPXY U yXOJSIIEE OT
Hee BIIyOb, B 3HAUUTEIBHON YaCTU OCTAETCA B CAMOM BEPXHEM CJIO€ MOYBHI WJIU
BOJBI (B TaK HA3bIBAEMOM JIEATEIHLHOM cjoe). TeMiepaTypa 3TOro Cliosi, a CTajo
OBITh, U TEMIIEpaTypa 3€MHOM MOBEPXHOCTH IMPU ITOM Bo3pactaroT. Hamportus,
npu Tepefade TeIula 4epe3 3€MHYI0 MOBEPXHOCTh CHHM3Y BBEpPX, B armocdepy,
TEIJIO YXOJUT MPEX/IE BCErO U3 ACSITENBHOIO CJIOs, BCIEACTBUE YEro TEMIIEpaTypa
MOBEPXHOCTH MaJAET.

Or CYTOK K CYTKaM M OT IroJia K roay CpCaHsisda TEMIICpaTypa ACATCIBHOIO
CJI0s

M 3eMHOM MTOBEPXHOCTHU B JIIOOOM MECTE MEHSETCS Majio. DTO 3HAYUT, YTO 33 CYTKU
B IJIyOb MOYBHI WJM BOJbI TMOMAAAeT JHEM TOYTU CTOJBKO K€ TEIJia, CKOJIBKO
yXOIUT U3 Hee Houbto. Ho Bce ke 3a IeTHUE CyTKHU TeIjia yXOAUT BHU3 HECKOJIBKO
OombIIie, YeM TPUXOAUT CHU3Y. [103TOMY cl0M TOYBHI U BOJIBI, @ CTAJIO OBITh, U UX
MMOBEPXHOCTH JIEHb OTO JHS HarpeBarOTCsA. 3UMOU MPOUCXOAUT OOpaTHBIN MpoIiiecc.
OTH Ce30HHBbIE U3MEHEHUSI TPUXOI0-PacXo/ia TeIjia B IOYBE M BOJIE 3a IO MOYTH
YPaBHOBEIIMBAIOTCSI, U CPEIIHSISI TOJ0Bas TEMIlEpaTypa 3€MHON MOBEPXHOCTH U
NEATENIBHOTO CJIOS FOJl OT T'0Jia MEHSIETCSA MaJIo.

3.2 Paziuuus B TEIJIOBOM pPe:KUMe MOYBbI U BOJ0OEMOB

CyIIecTBYIOT pe3Kue pasjiiuvs B HarpeBaHUU U TEIUIOBBIX OCOOCHHOCTSIX
MOBEPXHOCTHBIX CJIOEB TOYBBI U BEPXHUX CJIOCB BOJHBIX OacceliHOB. B mouse
TEILIO0 pacrpocTpaHsieTcs o BEpPTUKAIU nyTeM MOJIEKYJISIPHOI
TETJIONPOBOJTHOCTH, a B JIETKOTIOJIBIDKHON BOJIE — TaKXKe MyTeM TypOYJIEHTHOTO



nepeMelIMBaHus BOJHBIX CJIOEB, HAMHOTO Oosee a3 dexkTruBHOTrO. TYypOYyIEeHTHOCTD
B BOJJOEMax OOYCJIOBIIEHA, IPEXkKE BCEro, BOJTHEHHEM M TeUeHUsMHU. Ho B HOuHOE
BpeMs CyTOK W B XOJOJHOE BpeMsl Toja K JTOro poaa TypOYJICHTHOCTH
MIPUCOCIUHSCTCS €I U TEPMHUIECKAsT KOHBEKITUS: OXJIAXICHHAS HA TTOBEPXHOCTH
BOJIa OIYCKaeTCsi BHU3 BCJIEJICTBME BO3POCIIEH TUIOTHOCTH U 3aMemiaercst Oosee
TEIUION BOJIOM W3 HIDKHUX CJIoOeB. B OKeaHax M MOpSX HEKOTOPYIO pOJib B
NIepeMelIMBaHUK CIIOCB W B CBS3aHHOW C HHUM Iepe/iadye Teryia WrpaeT TaKkKe |
ucnapenue. [Ipu 3HaUUTETFHOM MCTIAPEHUH C MMOBEPXHOCTU MOPSI BEPXHUU CIIOH
BOJIbI CTAHOBHTCS 0OJIe€ COJICHBIM M TIJIOTHBIM, BCIEACTBUE YETO BOJIA OITYCKACTCS
C TOBEPXHOCTH B TiIyomHy. Kpome TOro, pamuarus riay0xe MPOHUKAET B BOAY B
CpaBHEHMH C TIOYBOW. HakoHer, Terio-

2€MKOCTb BOJIbI BEJIMKA B CPABHEHUH C ITI0YBOM, U OJTHO U TO K€ KOJIUYECTBO TEIlIa
HarpeBaeT Maccy BOJBI JO MEHBIIEH TEMIIEPATYPHI, UYEM TAKYIO )K€ MACCY ITOYBBHI.

3.3 CyTo4HbIii M TOI0BOH X0/ TeMIIEPATYPbI HA OBEPXHOCTH MOYBbI

B pesynbrare CyTOUHBIE  KOJeOaHusi  TemIeparypsl B BOJIC
PacIpOCTPaHSIOTCS HAa TIIYOMHY MOpsIKa JECATKOB METPOB, a B ITIOYBE — MEHEE
yeM JI0 OJHOro MeTrpa. [omoBble KojJeOaHWs Temmeparypsl B  BOJE
pacIpoCTpaHsIOTCs Ha TIyOMHY COTEH METPOB, a B MOYBE — TOJIbKO Ha 10—20 M.

Wrak, Temio, npuxosiiee JHEM U JIETOM Ha MOBEPXHOCTh BOJIbl, TPOHUKAET
710 3HAYUTENbHOW TIIyOWMHBI M HarpeBaeT OOJbLIYIO TOJIY BOABL. TemIiepaTrypa
BEPXHETO CJI0s U CaMOW MOBEPXHOCTH BOJBI OBBILIAETCA MTPH 3TOM MaJio. B mouse
e TIPUXOJIAIIee TeTJIO pacipeesieTcs B TOHKOM BEpXHEM CJI0€, KOTOPBIA, TAKUM
o0Opa3oM, CHIIbHO HarpeBaeTcsi. UneH A B ypaBHEHHM TeruioBoro Oamanca (1) mist
BOJIBI TOPa310 OoJbIIIe, YeM JJIsi TOYBHI, a WieH P COOTBETCTBEHHO MEHBIIIE.

Houbto u 3umoil Boaa TepsieT TEIUIO U3 MOBEPXHOCTHOTO CJOS, HO B3aMEH
HEr0 MNPUXOJUT HAKOIUICHHOE TEIUIO W3 HIKenexamux cioeB. [loatomy
TeMIIEpaTypa Ha MOBEPXHOCTHU BOJBI IIOHMXKAETCS MeMIeHHO. Ha moBepxHOCTH XK€
MOYBBI TEMIIEpaTypa MpH OTJade TeIUia MajgacT OBICTPO: TEII0, HAKOILUIEHHOE B
TOHKOM BEPXHEM CJI0€, OBICTPO U3 HEr0 YXOAUT 0€3 BOCIIOTHEHHUS CHU3Y.

B pesynbrare IHEM M JIETOM TEMIIEPATYPA HA MOBEPXHOCTH MOYBHI BBIIIE,
yeM TeMIepaTypa Ha MMOBEPXHOCTH BOJIbI, HOUBIO U 3UMOM HUXE. ITO 3HAYUT, YTO
CYTOYHBIE U TOJIOBBIC KOJICOAHUSI TEMIIEpaTyphl HA MTOBEPXHOCTH MOYBKI OOJIBIIIE,
MIPUTOM 3HAYUTEIILHO OOJIBIIE, YeM Ha TTIOBEPXHOCTH BOJIBI.

BcenencrBue ykaszaHHBIX pa3iuyud B PACIpPOCTPAHEHWHM TEIUIA BOJHBIN
OacceliH 3a Temioe BpeMs rojla HaKarulMBaeT B JOCTATOYHO MOLIHOM CJIO€ BOJIbI



0O0JIBIIIOE KOJHUYECTBO TCIJIa, KOTOPOC OTAACT B aTMOC(bepy B XOJIOOHBIA CE30H.
HaHpOTI/IB, IIo04YBa B TCUCHUC TCILJIOTO CC€30HA OTAACT IO HOYaAM 6OJ'IBHIYI-0 qaCTb
TOro TCIIa, KOTOPOC IMOJYy4acT AHCM, U MaJIO HAKAIIJIMBACT CI'0 K 3NMC.

B cpegnux mmMpoTax 3a TEIUIYIO IMOJIOBHHY rojia B MOYBE HAKaIUIMBAETCs
1,5— 3 kkan Temyia Ha KaXIbld KBaJpaTHBIM CaHTUMETpP MOBEPXHOCTU. B
XOJIOIHOE BpeMs TMOoYBa OTAAaeT 3TO Termio armochepe. Bemnumna =+1,5—3

KKLZ]Z/CMZ B TOJ COCTaBIII€T TOJOBOM TEMmI0000poT mouBbl. [loxm BiusHWEM
CHEXHOT'O MOKPOBA 3UMOM U PACTUTEIBHOTO JETOM T'OJ0BOM TEMI0000POT MOYBHI
yMeHblIlaeTcs; Hanpumep, noj Jlenunrpagom Ha 30%. B Tpommkax roaoBoi
TEIJI0000pOT MEHBIIIE, YEM B YMEPEHHBIX IIUPOTaX, TAK KaK TaM MEHBIIE TOJOBbIC
pasinuus B IPUTOKE COTHEUHOM paihaliii.

['onoBo# Temm0000pOT OONBIIMX BOJOEMOB MpuMepHO B 20 pa3 0oJibliie 1Mo
CPaBHEHUIO C T'OJIOBBIM TEII000OPOTOM TMOUBHL. bantuiickoe Mope OTJaeT BO3IyXy

B XOJIOJIHOE BpeMs 52 kKkan/cmM W CTOJBKO XKe HAKAIIYBACT B TEIIOE BPEMS FOJIA.
['onoBoil Teroobopor Yepnoro mops +48 xxan/cm, JKeneckoro ozepa £35

KkKkan/cm . B pe3ynbrare yKazaHHBIX Pa3jIMudidl TeMIeparypa BO3IyXa HaJl MOpPEM
JIETOM HMJKE, @ 3MMOM BBIIIE, YEM HaJ CyLIEH.

33.4 Bausinne mMOYBEHHOT0 MOKPOBA HA TeMIIEPATYPy NOBEPXHOCTH
nousbl. Pacnpocrpanenue Temia B riryob mNo4YBbI

Bausnue nouseennozo nokpoea na memnepamypy no6epXHOCHIU HOUYEHL.
N3mepenue TtemnepaTypbl Ha TOBEPXHOCTH IIOYBBI SIBJISIETCS METOJIUYECKHU
TPYAHOU 3ajadyeil, OCOOCHHO TMpPHU TMOJIb30BAHUU KHUIKOCTHBIMU TEPMOMETPAMH.
Pe3ynpTarsl M3BMEPEHUN CUIIBHO 3aBUCIT OT YCJIOBHUM YCTaHOBKU TEPMOMETpPA, HE
BIOJIHE OTPAXAIOT JCHUCTBUTEIBHBIE TEMIIEPATYPHBIE YCIIOBUSI HA TMOBEPXHOCTH
IIOYBBI M HEAOCTATOYHO CPAaBHHUMBI. Jlydimime pe3yiapTarbl MOXKHO IOJYYUTH C
MTOMOILBIO AJIEKTPUUECKUX TEPMOMETPOB.

Temmeparypa Ha IMOBEPXHOCTH MOYBBI UMEET CYTOUYHBIM X0A. MUHHUMYM ee
Ha0JIr0JaeTCsl MPUMEPHO Yepes nosryaca nocie Bocxoja coiHia. K atomy Bpemenu
paauanMoHHbINA OalaHC MOBEPXHOCTH MOYBBI CTAHOBUTCS PaBHBIM HYJIIO — OTJa4ya
TEIUIa U3 BEPXHEI0 CJI0sl MOYBBI 3(P(HEKTUBHBIM H3ITyUYEHHUEM YpPaBHOBEIINBAETCS
BO3POCIIMM MPUTOKOM CYMMapHOU panuanuu. HepaauannoHHbIN ke OOMEH Teria
B OTO BpEMsI HE3HAUUTEIICH.

3aTeM TeMiepaTypa Ha IMOBEPXHOCTHM MOYBBI pacteT 10 13— 14 yacos,
KOTJa JOCTUTaeT MaKCUMyMa B CyTOYHOM XoJie. [Tocie 3Toro HaunHaercs najaeHue
TeMmnepaTrypbl. PanguanimoHHbli 0OanaHC B TMOCJENOJNYJEHHBIC Yachl, IpaBja,
OCTAETCsl MOJIOKUTEIBHBIM; OJIHAKO OTJaya TEIia B JHEBHbIC Yachl U3 BEPXHETO
CIOSI TIOYBBI B aTtMocdepy MPOUCXOAUT HE TOJBKO myTeM 3(P(EKTUBHOTO
M3JIyYEHUs, HO M IyTEM BO3pPOCIICH TEIUIONPOBOJAHOCTH, a TaKXke MOpH



yBEIMYMBIIEMCSl UcnapeHuu Bojbl. [lpomorkaercs W mepemaya Teruia B IIyOb
nouBbl. [loaTOMy TemmnepaTypa Ha MOBEPXHOCTH MOYBHI U Nagaet ¢ 13—14 gacos
JI0 YTPEHHEr0 MUHUMYyMa.

CyTOuHBIi XOJ TeMIlepaTypbl Ha IMOBEPXHOCTH IOYBBI H300pa3uTcs Ha
rpajuke BpeMs — TeMIlepaTypa BOJIHOOOpa3HOM KpuBOW, Oojiee WM MEHee
HAalOMUHAIOLIEW CUHycOuay. Bpicmiasg Todka 5TOW KPUBOW XapaKTEpHU3yeT
MaKCUMYM, HU3IIAasi — MUHUMYM TeMneparypsl (puc. 1).

KpuBas cyTouHoro xojia B OTJIENbHBINA JI€Hb MOKET UMETh HENPABWIHHYIO
dbopMy, TOCKOJIBKY OHA 3aBUCUT OT U3MEHEHUN 00JJAYHOCTHU B T€UEHHUE CYTOK, OT
OCaJKOB, a Takke W OT HENePUOJANYECKUX (QJBEKTUBHBIX) H3MEHECHUI
TeMneparypsl Bo3ayxa. Ho kpuBasi, MOCTpO€HHAs MO MHOTOJIETHHM JaHHBIM 3a
KAJICHIApHBIA Mecsl, OyaeT HuMeTh Oojiee NpaBUiibHYIO (opMy, Tak Kak
ClIy4ailHbIe OTKJIOHEHHSI B 00€ CTOPOHBI B CPETHUX BEIMUYUHAX YPABHOBECSTCS.

MakcumanbHble TEMIIEpATYphl Ha IOBEPXHOCTHU MTOYBBI OOBIYHO 8bllLe, UeM 8
6030yXe Ha BBICOTE METEOPOJOTUYECKONW OYIKH. DTO MOHSATHO: THEM COJIHEYHAs
paauanus IpekIe BCEro HarpeBaeT MoUBY, a YKE OT HEE€ HarpeBaeTCs BO3yX.

B MockoBCKO# 00JaCTH JIETOM Ha NOBEPXHOCTH OOHA)KEHHOMW MOYBBI
HaAOJIOA0TCS TEMIIEpaTyphI 10 +55°, a B MyCTHIHIX — Aaxe A0 +80°.

Hounble MUHMMYMBI TeMmIlepaTypbl, HA000POT, OBIBAIOT HA MOBEPXHOCTHU
MOYBBI HUYXKE, YeM B BO3JAYyXe, TaK Kak, MPEXK]E BCEro, MouBa BHIXOJIAKUBACTCS
3 PEeKTUBHBIM HU3IIYyYCHUEM, a YK€ OT Hee OXJIaKaaeTrcs Bo3ayX. Ha cHexHou
MOBEPXHOCTH BO BHYTPEHHHMX pailloHaX AHTApKTUABI Ha)XE€ CPEIHSAS MecsyHas
TeMIepaTrypa B HroHe 0KoJio —70°, a B OTAENBbHBIX CIy4asiX OHA MOKET MaJaTh J10

—90°.

3Pa3HOCTh MEXKy CYTOYHBIM MAaKCUMYMOM U CYTOYHBIM MUHUMYMOM
TEMIIEPATYPbI HA3bIBAETCS CYTOUYHOW aMILUIUTYO0M TEMIIEPATYPBHI.

B oTnenpHbIE THU CYTOYHBIE aMIUIUTY/bl, KOHEYHO, MOTYT OBITh U BBIIIE U
HIKE€ MHOTOJIETHUX CPEIHMX 3HAYEHUW B 3aBUCUMOCTHU OT psiia MIPUYUH, MPEKIE
BCero ot obaunoctu. B 6e300aunyto moroay BeauKa COMHEYHAs paguanus JHeM
U Takke BeJMKO 3(hPekTuBHOE M3TydeHre Houblo. [loaTOMy CyTOUHBIN (AHEBHOM)
MaKCUMyM OCOOEHHO BBICOK, a CYTOUHBIA (HOYHOW) MHUHUMYM HH30K WU,
CJIeIOBAaTEIbHO, CYyTOYHAs aMIUIMTyJa Beiuka. B o0mauHyio moromy JTHEBHOM
MaKCUMyM TIOHUX€H, HOYHOW MHUHUMYM TIOBBIIIIEH M CYTOYHAs aMIUIUTY]a
YMEHbIIICHA.



CunbHBICE HOYHBICE 3aMOpPO3KM Ha TIOYBE BECHOW W OCEHBIO OOBIYHO
HaOJII0/IA0TCS MPU SICHOM Hebe, T. €. Npu 0osbiioM 3¢G(OEKTUBHOM HU3IIYYCHUHU.
CyTOuHBII X0/ TEMIIEPATYPhI MOYBBI 3aBUCHUT TAKKE OT IKCIIO3HUIMHU CKJIOHOB, T. €.
OT TOro, KaK OPHEHTHPOBAH HAKJIOH JAaHHOTO yYacTKa 3€MHOH IMOBEPXHOCTH IIO
OTHOIIIEHUIO K cTpaHaMm cBeTa. HouHoe m3nyyeHne 0IMHAKOBO Ha CKJIOHAX JIF0OOM
OpPUCHTAIIMK; HO THEBHOE HArpeBaHWE MOYBBI, KOHEYHO, OyaeT HauOOIbIIUM Ha
IOKHBIX CKJIOHAX M HAWMEHBIMM Ha CeBepHBIX. CyTOUHBIM XOJI TEMIEpaTyphl
MIOYBHI 3aBUCUT TAK)KE OT MMOYBEHHOTO TIOKPOBA.

Temneparypa NOBEpXHOCTH MOYBBI, KOHEYHO, MEHSIETCS U B TOJOBOM XOJIE.
B Tponmyeckux mmMpoTax €€ rojoBas aMIUIMTYJa, T. €. Pa3HOCTb MHOTOJIETHUX
CPEIIHUX TEeMIIEpaTyp caMoro TEIJIOro U CaMoro XOJ0IHOT0 Mecslla rojia, Maja 1 ¢
mupoTtord pacrer. B ceBepHoMm mnosymapuu Ha mmpore 10° ona okono 3°, Ha

mupote 30 okoiio 10°, Ha mmpote 50° B cpeHeM okoiio 25°.

PacTuTenpHbII OKPOB YMEHBINAET OXJIAXKICHUE IMOYBBI HOUYbK. HouHOe
U3IIy4eHHE MPOUCXOAUT NPH 3TOM MPEUMYIIECTBEHHO C IMOBEPXHOCTH CAMOM
pacTUTENBHOCTH, KOTOpas M Oyner HamOoiee oxjaxnarecs. I[louBa ke mon
pPacCTUTENBHBIM MIOKPOBOM COXpaHseT 00Jiee BBICOKYIO Temneparypy. OJIHaKo THEM
PacCTUTENBHOCTh IPEMATCTBYET PAAUAlMOHHOMY HarpeBaHWi0 NouBbl. CyTOuHas
aMIUTUTYJa TEeMIEepaTypbl IOJl PACTUTEIBHBIM IOKPOBOM, TaKUM 0Opa3oM,
YMEHBLIEHA, & CPEAHAS CyTOYHas TEMIlepaTypa MOHMKEHA. MTak, pacTUTENbHBIN
MIOKPOB B OOLIEM OXJIaXK/1a€T MOYBY.

CHeXHbIM MOKPOB MPENOXPAaHSET MOYBY 3UMOW OT YpPE3MEPHOM MOTEpHU
teria. M3inyyeHue uaeT ¢ MOBEpXHOCTU CaMOT0 CHEXXHOI'O MOKPOBA, a MOYBA MO
HUM oOcCTaeTcsi Oojee TeruioM, 4yem oOHaxeHHas mnouBa. Ilpu sTomM cyrounHas
aMIUIMTYJa TEMIIepaTyppl Ha [OBEPXHOCTH IIOYBBI IIOJ CHEIOM pE3KO
YMEHBLIAETCS.

3uMHee MpOMEp3aHHe MOYBBI MOJ CHErOM JIOCTUTaeT riyOuH mnopsiaka 40
cM, a 0e3 cHera MOXKET pachpocTpaHsaThcs 0 rryouH Oonee 100 cm. Urak,
PACTUTEINIbHBINA ITOKPOB JIETOM CHWKAET TEMIIEPATYPY HA MOBEPXHOCTU IOYBHI, a
CHEXHBI TMOKPOB 3UMOHM, HAampoTHUB, €€ moBbImaeT. COBMECTHOE JAEHCTBHE
pPaCTUTENILHOTO IIOKPOBA JIETOM M CHEKHOIO 3UMOM YMEHBIIAET TOJOBYIO
aMIUTUTYAy TEMIEpaTypbl HAa MOBEPXHOCTH MOYBBI, 3TO YMEHBIIEHUE — IOPSIAKA
10° B cpaBHEHUH ¢ 0OHAXKCHHOM TTOYBOM.

Pacnpocmpanenue menna 6 2nydobs nouesl. K pactpocTpaHeHuio Terja B
oYyBe TMpUMEHMMa oO0mas TeopHus MOJIEKYJISIPHOM  TEIJIONPOBOJHOCTH,
IpeIoKEeHHas B CBoe BpeMst Dypbe, U 3aKOHBI paclpOCTPAHEHHUS TEIIA B TOYBE



3HOCAT Ha3BaHWEe 3aKOHOB Dypbe. HaOmrogeHus: MOKa3bIBAOT, YTO (DAKTUIECKOE
pacpocTpaHeHUE TeIjla B TOYBE JIOCTATOYHO OJIM3KO COOTBETCTBYET ITHUM
3aKOHaM.

Yem O6oJple MIOTHOCTH M BIIAXKHOCTH IMOYBBI, TEM Jy4llleé OHA MPOBOJIUT
TEIUIO, TeM OBICTpEE PaCHpOCTPAHSIOTCA B TIYOMHY M TeM TIIy0)ke MPOHHKAIOT
KosneOanusi TemnepaTypsl. Ho, HE3aBHUCHMO OT THIIAa MOYBHI, MEPUOJ KOJIeOaHHI
TEMIEPATypbl HE U3MEHSETCS C IIyOMHOM (MepBbli 3aKkOoH Dyphe). ITO 3HAUMT,
YTO HE TOJBKO HA TOBEPXHOCTH, HO M Ha IIIyOMHAX OCTAETCS CYTOYHBIH XOI C
HEepUOJIOM

B 24 yaca MEXIy KaXJAbIMU JBYMS MOCIEI0BATEILHBIMU MAKCUMYMaMH WJIU
MHHUMYMaMH U TOJIOBOM XO/JI ¢ MEPHOJIOM B 12 mecsnes.

OpHako aMIuIMTYAbl KosieOaHWW ¢ riayOMHON ymeHbwarorcs. IIpu stom
BO3pacTaHue ITyOUHbI B apu(PMETUUECKON MPOrPECCUH IPUBOAUT K YMEHBIICHUIO
aMIUIUTY/bl B POTPECCUU reoMeTprueckoil (Bropoit 3akoH @ypee). Tak, ecnu Ha
MOBEPXHOCTH CyTOuHas amrumutyaa paBHa 30°, a Ha rayOune 20 cm 5°, TO Ha
riryoune 40 cv oHa OyneT yxxe meHee 1°.

Ha HekoTopoii cpaBHUTEIBHO HEOOJBIIION TITyOWHE CyTOYHASI aMIUTUTY1a yObIBAaeT
HACTOJIBKO, YTO CTAHOBUTCS IPAKTHYECKH paBHOU HYyr0. Ha 3T0i rirybune (okoio
70—100 cm, B pa3HBIX CIIly4asX pa3HOi) HAYMHACTCS CJIOW MOCTOSTHHOW CYTOYHOU
TEMIIEPATYPHI.

AMIUTUTYIa TOJOBBIX KOJIEOaHUI TeMIepaTypbl YMEHBIIAETCS C TIIyOHMHOU
o TOMY e 3akoHy. OIHaKo ro/loBble KoJeOaHusl pacpOCTPaHAIOTCs 10 O0JIbLIEH
[JIyOMHBI, YTO BIOJHE MOHSTHO: IJsi UX PACIpOCTPAHEHUS HMMEETCs OOoJblle
BpeMEHHU. AMIUIUTYIbI TOJIOBBIX KOJIeOaHUM yOBIBAIOT MPAaKTHMUYECKU A0 HYJS Ha
riryoune okoiio 30 m B MONAPHBIX MUPOTaX, 0Koo 15—20 m B cpeqHuX mmpoTax,
okono 10 m B Tponukax (rae U Ha MOBEPXHOCTH IMOYBHI T'OJAOBBIE AMILIUTYbI
MEHbIIIE, YeM B CpeIHUX mupoTax). Ha »Tux riyOMHax HayuMHAETCs, CIOU
ITOCTOSIHHOM TOJI0BOW TeMIIEPATYPHI.

CpokM HACTYIUJICHHUS MaKCUMaJIbHBIX WU MUHUMAJIbHBIX TeMIIepaTyp Kak B
CYTOYHOM, TaK U B TOJJOBOM XOJI€ 3aIa3/bIBAIOT C TIYOMHOU MPOMOPIIMOHATBHO €i
(tpetuii 3akoH Dypne). DTO TMOHATHO, TaK Kak TpeOyeTcs Bpems I
pactpocTpaHeHus TeIUIa B TITyOnHY.

CyTtouHble 3KCTpeMyMbl Ha Kax/ble 10 cM riayOuHBI 3ama3pIBaoT Ha 2,5—
3,5 vaca (puc. 18). D10 3HAUMUT, yTO Ha ryOuHe, Hampumep, S0 cM CyTOUHBIN
MakCHUMyM HaOJIOaeTcs YXe II0cie TMOJYHOUYMU. [0/I0BblE MaKCUMyMbl H
MUHUMYMBI 3ana3fbiBatoT Ha 20—30 gHeil Ha kaxabld mMeTp riayOuHbl. Tak, B
Kanununrpage Ha riyouHe 5 M MUHUMYM TeMIepaTypbl HaOIOJaeTcsi HE B



sSHBape, KaK Ha MOBEPXHOCTU TOYBBI, a B Mae, MAKCHMyM — HE B HIOJE, a B
OKTsIOpe.

YerBepTshlil 3aKk0H Pypbe TOBOPUT O TOM, YTO INIyOUHBI CJIOEB MOCTOSIHHON
CYTOYHOM M TOJOBOM TEMIEpPATypbl OTHOCATCS MEXAY CO0OM Kak KOpHH
KBaJpaTHbIE

13 MEepUOIOB KoJiebaHui, T. €. kak 1: [ 365. 210 3HAYUT, 4TO TITyOWHA, Ha
KOTOpOU

3aTyxaloT To/I0Bble KojebaHus, B 19 pa3 Oonblie, ueM riryOMHa, Ha KOTOpOH 3a-
TYXaloT CyTOUYHbIe KojieOaHus. 1 3TOT 3aKoH, Tak e, KaK U OCTaJIbHbIE 3aKOHBI
®ypbe, AOCTATOYHO XOPOILIO MOATBEPKAAETCS HAOIIOICHUAMH.

YCnoXKHEHUsSI BHOCSATCS HCOAHOPOAHOCTBIO COCTAaBAa U CTPYKTYPHI ITOYBBI.
KpOMG TOro, TCINIO PaCIIPOCTPAHACTCA B FJIY6B IIOYBBI BMCCTC C IIPOCAYMBAHUCM
0CaJaKOB, 4TO, KOHCYHO, HC ITIOAYHUHACTCA 3aKOHaAM MOJICKy.HHpHOﬁ TCILIOIICPCaavn.

C 3pa3nmuuusaMH B TOJOBOM XOJIe TEMIIEpaTyphl Ha pa3HbIX TIIIyOMHAx
CBSA3aHO PACIIPECIICHHE TEMIEPATYPbl B TIOUBE MO BEPTUKAIH B Pa3HbIE CE30HBI.
NmenHo, neToM Temreparypa OT MOBEPXHOCTH IMOYBBI B TIIyOUHY IaJaeT; 3UMOU
pacTeT; BECHOM OHA CHayaja pacTeT, a IOTOM yObIBAa€T; OCEHbIO CHauaja yObIBaeT,
a 3aTeM pacTeT.

3.5 CyTouHbIi ¥ TOI0BOI X0/ TeMIIePATyPhbl HA OBEPXHOCTH BOA0EMOB
U B BEPXHHX CJIOSIX BO/IbI

Briiie 66110 ckazaHO 00 0COOEHHOCTSX paclpOCTpaHEHUsI TeIia B BOJOEME
B CpaBHEHHUHU C TT0YBOM. OCHOBHOE OTIMYHME 3aKIIOYACTCS B TOM, UTO TEILJIO B BOJIE
pactpocTpaHseTCs NPEHMYIIECTBEHHO TMyTeM TypOyiaeHTHOCTH. [losTomy u
HarpeBaHMe, W OXJAXICHHUE PACIPOCTpPaHICTCS B BOJOeMax Ha 0OoJiee TOJICTHIN
CJIOM, YeM B IIOYBE, M BJO00OABOK 00aJaoNIUi OOJBIICH TEINIOEMKOCTBIO, YEM
nmouBa. BenencTBrue 3TOro M3AMEHEHHs TeMITepaTypbl Ha TTIOBEPXHOCTH BOJIbI OUYCHD
MaJibl. AMIUTUTYZa UX — TOpsJKa AECATBHIX ojer rpaayca: okoso 0,1—0,2° B
YMEpPEeHHBIX ImmmpoTax, okoyso 0,5° B Tpomukax. CyTouHble KoJieOaHUs
TEMITepaTypbl BOJLI Ha IMOBEPXHOCTH OKEaHAa MMEIOT MAKCUMyM OKojo 15—16
4acoB U MUHUMYM 4epe3 2— 3 yaca nociie BOCXoja COJIHIIA.

['omoBast ammmTyna KoseOaHUN TeMIlepaTyphl Ha TOBEPXHOCTH OKEaHa
3HAYUTETLHO OOJIbIe, YeM cyTouyHas. Ho oHa MeHbIlle, 4eM rojoBasi aMIUIUTY/Ia



Ha MOBEPXHOCTH MOuYBBL. B Tponukax oHa mopsaka 2—3°, nog 40° c. n1. oKoJo
10°, amox 40° 10. m1. okoJjo 5°.

Ha BHyTpeHHUX MOpPSX M TITyOOKOBOJHBIX 03€paX BO3MOKHBI 3HAYUTEIHHO
OoJpITINE TOAOBBIC aMILTUTY Il — 10 20° 1 Gotee.

Kak cyrounwie, Tak W TOAOBBIC KOJEOAHWS PACIPOCTPAHSIOTCS B BOJE
(Takxe, KOHEUHO, C 3aM037JaHueM) 10 OOJIBIINX, TITyOuH, yeM B mouBe. CyTOUHbIE
KoJjiebaHuss OOHapyXUBalOTCSI B Mope Ha TiryomHax no 15—20 m u OGonee, a
rogoBbie — 10 150—400 .

3.6 U3mepenue Temueparypsl Bo3ayxa. CyTo4HbIN X014 TeMIepaTypbl
BO3/1yXa Y 3¢MHOI1 IOBEPXHOCTH

HUsmepenue memnepamypot 6030yxa. lloHsTme TtemmepaTypsl BO31yXa
HYXJA€TC B HEKOTOPBIX NOSICHEHUAX. B mepByro odepeap pedb HUIAET O
TeMIlepaType BO3yXa Yy 3€MHOM mnoBepxHOCTH. Ilog »TMM mnoHUMAaeTcs
TeMIeparypa, U3MepeHHas

B METEOpPOJIOTMUECKOM OyAKe, MpUYeM pe3epByapbl TEPMOMETPOB ITOMEIIAIOTCS Ha
BBICOTE€ 2 M HaJ TOBEPXHOCTbIO TOYBBL. TOJBKO TpPHU  CHELHAIBHBIX
UCCJIEIOBAHUSIX COCTOSIHUS ITPU3EMHOIO CJI0S BO3/1yXa TEPMOMETPBI IIOMEIIAIOTCS
Ha pa3IMYHBIX YpPOBHAX — Oojee HM3KMX M Oosee Bbicokux. Ha cypax
TEPMOMETPHI TAKKE MOTYT IIOMEIIATHCSA HA APYTUMX YPOBHSIX.

Byzaka Hy>XHa 1711 TOTO, 4YTOOBI 3aIIUTUTH TEPMOMETP OT MPSIMOU COTHEUHOMN
paagvanuu, a Takke OT 3(Q(EKTHUBHOIO H3JIyYyEHHUS 3EMHONM NOBEPXHOCTH U
OKpYKaIOIIUX NPEeIMETOB (31aHuM, AepeBbeB). TOJIBKO B 3TOM ClIy4yae MOMKET
MIPOU30UTH BBIPABHUBAHUE TEMIIEPATYPBI CAMOT'O U3MEPUTEIHLHOTO Tprdopa —

3TepMOMETpa — C TEMIIEPATYPOU OKPYIKAIOLIETO BO3AyXa. TepMOMETp, OTKPBITHIN
JUTSI COTHEYHOW pajralivu, OyIeT HarpeBaThCsl CUIIbHEE, YeM OKPY KAFOIIIHIMA

BO3/TyX,

M TeMmmepaTrypy, KOTOpylo OH OyJeT MOKa3biBaTh, HEIb3sl OTOXIECTBISATH C
TemiiepaTypoil Bo3ayxa. [loHATHe O TeMIiepaType «Ha COJIHIIE» HE OTHOCHUTCS K
HMCTUHHOW TeMIepaType BO3yXa U HE UMEET METEOPOJIOTMYECKOT0 3HAYEHUS.

byaky nemaroT w3 nepeBa W OKpalMBalOT B O€NbIi IIBET, 4TOOBI OHA
MAaKCHMaJbHO OTpakaja COJIHEYHBIE JIyYM M KaK MOKHO MEHbBIIE HarpeBajiach.
Bynka nomkHa obecrieuynBaTh M BEHTWIALIMIO: MUMO PE3€pPBYapoOB TEPMOMETPOB



JOJDKEH TPOXOJUTh BCE HOBBIM BO3AyX, HE 3acTamBasch B Oyake. g 3toro
CTEHKU OyAKHM JAENaloT B BUJE JKAJIIO3U. OHM COCTOAT U3 OTAEIBHBIX IUIAHOK,
IOMEIIEHHBIX MO/ YIJIOM TaK, YTOOBI JIy4H COJIHIIA HE NMPOHUKAIU B TITyOb OyaKH,
HO BO31yX B HEl MOr Obl CBOOOAHO LHUPKYIUPOBaTh. OTHAKO MPU MPOXOKIACHUH
BO3/lyXa MEXAY IUIAHKAaMU KPYIIHbIE TYpOyJIEHTHbIE BUXPH B HEM Pa3IpoOstoTCs
U MyJbCALIMH TEMIIEPATYPbl BHYTPU OyJIKH YMEHBIIAIOTCS.

[Ipu craHgapTHBIX METEOPOJIOTMUECKHX  HAONIOACHUSIX MPUMEHSIOT
KUJAKOCTHBIE TEPMOMETPBI: JJIi CPOYHBIX HAOMIOACHUN U Il H3MEPEHHUS
MaKCUMAJIbHOW TeMnepaTypbl — PTYTHbBIE, a JJIsi MUHUMAJIbHOW TeMIepaTypbl —
CIIUPTOBOM.

CnupToBOM TEPMOMETP MPUXOIUTCSA IPUMEHSATD U AJII CPOUHBIX
HaOII0ACHUI NPy TeMIlepaTypax HUXKE TOUKHU 3aMep3aHus pTyTH (-40°).

Jlist crienuanbHbIX U3MEPEHUN TeMIeparypbl Ha pas3iMyHBIX YPOBHSX C
NOCJHEAYIOIE  mepenadeid  IMOKAa3aHWM  HAa  PacCTOSHUE  IMPUMEHSIIOTCS
AIEKTPUUECKUE TEPMOMETPHI CONMPOTUBIICHUS U TEPMOIJIEMEHTHI.

/N HenmpepbIBHOW pPETUCTpPalMM W3MEHEHUM TEMIIEPATypbl HPUMEHSIOT
caMOIUIIylIMe NpuOOphl pa3HOM KOHCTPYKUUMU — TepMmorpadsl. [ledopmarus
MPUEMHON YacTh npuOopa, 3aBUCAIAA OT U3MEHEHUN TEeMIIepaTyphl, EpenaeTcs
Ha MMIIYLIYIO 4YacTh, KOTOpas OCTaBJII€T CJI€J Ha JIEHTE, YKPEIUIEHHOM Ha
Bpamiatouiemcst bapadane. MizmepeHus teMnepaTypbl B BBICOKUX CIIOSIX aTMOC(hepsl
OPOU3BOAATCS NpU IOMOIIM aBTOMAaTUYECKUX MmpubopoB. B panmozonnmax
3apETUCTPUPOBAHHBIE HM3MEPEHMS IEPENAIOTCS C IMOMOIIBIO PaJUOCUTHAIOB M
IIPUHUMAIOTCS IPUEMHOM CTAHLIMEN HA 3€MHOM ITOBEPXHOCTH.

Cymounslii x00 memnepamypel 6030yxXa y 3eMHOU NOGEPXHOCHIU.

Temmneparypa BO3AgyXa MEHSETCS B CYTOYHOM XOJ€ BCJIEA 3a TEMIIEpATypou
36MHOW MTOBEPXHOCTH. [I0CKOIBKY BO3yX HarpeBaeTcs U OXJIaXIAaeTCs OT 36MHOMU
MOBEPXHOCTH, aMIUIUTyAa CYyTOYHOTO XOJa TEMIEPATypbl B METEOPOJIOrMY €CKOU
Oy/IKe MEHbIIIE, YeM Ha TIOBEPXHOCTH MOYBKI, B CPETHEM MTPUMEPHO HA OJTHY TPETh.
Han moBepXHOCTBIO MOpSI YCIIOBHUS CIIOMKHEE.

Poct Temmneparypsl BO3ayxa HauMHAETCA BMECTE C POCTOM TEMIIEPATypbl
nmoyBbl (MUHYT Ha 15 mo3zxke) yrpoM, mociie Bocxoja conHua. B 13—14 yacos
TEMIIEpATypa MOYBbI, KaK Mbl 3HAEM, HAUMHAET NMOHWKAThCA. B 14—15 vacoB oHa
YPaBHUBAETCS C TEMIEPATypold BO3QyXa; C 3TOr0 BPEMEHHU IpHU JajJbHEHIIEM
naJieHuu TeMIEPaTyphl MOYBbl HAUMHAET MaJaTh U TeMIepaTypa Bo3ayxa. Takum
o0pa3oM, MHHMMYM B CYTOYHOM XOJ€ TEMIlepaTypbl BO3JyXa y 3€MHOH



MOBEPXHOCTH MPUXOIUTCS HAa BpeMsl BCKOpE IMOCJIE BOCXOJa COJIHIIA, @ MAKCUMYM
— ua 14—15 yacos.

3CyTOuHBI  XOJ  TEMIEpaTrypbl BO3dyXa [JOCTaTOYHO IPABHIBHO
NPOSIBIISIETCS. JIMIIb B YCIOBHSX YCTOMUMBOM sicHOM mnoroasl. Eme Oonee
3aKOHOMEPHBIM IPEICTABISETCS OH B CPEIHEM M3 OOJIBIIOrO YKcia HAaOJII0ICHUI:
MHOTOJICTHUE KpUBBIE CYTOYHOIO XOJla TEMIIEpaTypbl— IUIaBHbIE KPUBBIE,
MIOXO0HUE HAa CHHYCOUBI.

Ho B oTaenpHbIE AHM CYTOYHBIH XOJA TEMIEPATYpPHI BO31yXa MOXKET OBITh
OYEHb HENPABUIBHBIM. JTO 3aBUCUT OT HU3MEHEHHMH OOJAYHOCTH, MEHSIOIIUX
pagualrOHHbBIE YCIOBUSA HAa 36MHOM NOBEPXHOCTH, 4 TAKXKE OT aJABEKIUH, T. €. OT
IIPUTOKA BO3IYIIHBIX MAacc C APYrov TeMIlepaTypoul. B pesynbrare 3TUX NMPUYUH
MHUHHUMYM TEMIIEPaTypbl MOKET CMECTUTBCS AK€ HA JTHEBHBIE YacChl, 3 MAKCUMYM
— Ha Houb. CyTOYHBIN X0/ TeMIepaTypbl MOKET BOOOIIE UCUE3HYTh UM KpUBas
CYTOYHOTO U3MEHEHUS MPUMET CIIOKHYIO U HENPaBUIIbHYIO popmy. MHade roops,
pEryJIIpHBIN CYyTOYHBIN X0J IIEPEKPBIBACTCS WU MAacCKUpPYeTCs
HEMEPUOANYECKUMHU U3MEHECHHUSIMU TEMIIEPATYPHI.

Jlaxxe B TpONMKax, rie HEMEepruoINYeCcKre U3BMEHEHHs TeMIIepaTyphl ciaoee,
YeM B YMEPEHHBIX IIUPOTAaX, MAKCUMYM TEMIEpaTypbl MPUXOJUTCA Ha
IIOCJIETIONYA€HHBIE Yachl TOIbKO B 50% Bcex cirydaes.

B KIMMATOJIOTHHM OOBIYHO PACCMATPUBACTCS CYTOYHBIM XOJ TeMIEepaTyphl
BO3/lyXa, OCPEIHEHHBIM 3a MHOTOJIETHUW Tiepuoja. B TakoMm ocpenHeHueM
CYTOYHOM XOJI€ HEMEPUOJUYECKHUE HW3MEHECHHUS TEMIICPATYpbl, IPUXOISIIUECS
OoJiee WM MEHEEe PaBHOMEPHO Ha BCE€ Yachl CYTOK, B3aMMHO TOTaIlalOTCS.
BcenencTtBue 3TOro MHOTOJIETHSISE KpHBas CYTOYHOTIO XOJ@a HMEET MPOCTOMU
XapakTtep, OJIM3KUN K CHHYCO-UIaJIbHOMY.

BenuunHa CyTOYHOM aMIUIMTYbI TEMIIEPATYPhI BO3yXa 3aBUCUT OT MHOTHUX
BiusHUM. [Ipexne Bcero oHa onpenensercs CyTOYHOW aMIUIATYAON TeMnepaTypbl
Ha TIOBEPXHOCTH IMOYBBL: YeM OOJIbllle aMIUIUTY/la Ha MOBEPXHOCTH MOYBBI, TEM
Oonblie oHa B Bo3ayxe. Ho cyrouHas amMmiuTya TeMiepaTypbl Ha MOBEPXHOCTH
MOYBbl 3aBUCUT B OCHOBHOM OT oOsiayHocTu. CrenoBaTeNnbHO, M CYTOUYHas
aMIUINTyJla TEMIEpPaTypbl BO3AyXa TECHO CBsi3aHAa C OOJAYHOCTBIO: B SICHYIO
MOT0/ly OHA 3HAYUTEIHHO OOJIBIIIE, YEM B MACMYPHYIO.

CyTo4Has aMIUIMTy1a TEMIIEPATypbl BO3yXa MEHSETCS €UIE M0 CE30HaM, 10
HIMPOTE, & TaKKE B 3aBUCUMOCTH OT XapaKTepa MOYBbI U peibed)a MECTHOCTH.
3UMOIl OHA MEHbIIE, YE€M JIETOM, TaK JXK€ KAaK M aMIUIATyAa TEMIIepaTypbl
MOACTUJIAIOIIEH MO-BEpXHOCTU. C yBEIMYEHHEM IIHMPOTHI CYTOYHAs AMIUIMTY]A
TEMIEpaTypbl BO3Ayxa yObIBaeT, Tak Kak yOBIBA€T MOJIyJE€HHAs BBICOTA COJIHIIA



HaJa ropu3oHToM. [loxg mmporamu 20—30° Ha cyiie cpenHsis 3a roj CyTO4YHas
aMILUIUTy1a TeMnepaTypsl okoso 12°, moa mupotoi 60° okoio 6°, moj mUupoTon
70° Tonpko 3°. B cambIX BBICOKMX IIHMPOTAX, IJI€ COJHIIE HE BOCXOAUT WIH HE
3aXOJUT MHOTO JHEH MOAPAIN, PEryISPHOr0 CYTOYHOTO XOJa TEeMIepaTypbl HET
BOBCE.

HNMeer 3HaueHUE W XapakTep MOYBBI U MOYBEHHOI'O MOKpoBa. Yem Oomblie
CyTOYHasl aMIUIMTy/1a TeMIepaTypbl caMOM IMOBEPXHOCTH IOYBBI, TeM OOJbIIE U
CyTOYHAasl aMIUIUTyJa TeMIepaTypbl BO3lyxa HajJ HEl. B cTemsx U MmyCThIHAX
CpemHsiss cyTouHas amiuiuTyaa jpocturaetr 15—20°, unorma 30°. Hag oOuimbHBIM
pacTUTENIbHBIM MOKPOBOM OHAa MeHbIIe. Ha cyTouHOM aMIuTyne CKa3bIiBaeTcs U
0JIM30CTh BOJHBIX 0aCCEMHOB: B MPUMOPCKUX MECTHOCTSX OHA MOHI)KEHA.

3Ha BbIyKJIBIX opMax penbeda MECTHOCTH (Ha BEpIIMHAX W HA CKIOHAX
rop ¥ XOJMOB) CyTOYHAas aMIUIMTyJa TEMIIEpaTypbl BO3JyXa YMEHbBIICHA B
CpPaBHEHUU C PAaBHMHHOW MECTHOCTBIO, a B BOTHYTHIX ¢opmax penbeda (B
JI0JIMHAX, OBparax W JIOIIMHAX) yBennyeHa. [IpuunHa 3akirovaercs B TOM, 4TO Ha
BBIIYKJIBIX  (opMax penbeda BO3AYX HMMEET YMEHBLICHHYIO IUIOUIA/b
COTIPUKOCHOBEHHUS C MOJCTUIAIOIIEH MOBEPXHOCTBIO U OBICTPO CHOCHUTCS C HEe,
3aMEHsIsICh HOBBIMU MaccaMM Bo3Ayxa. B BoruHyThix ke dopmax penbeda Bo3ayx
CUJIbHEE HArpeBaeTcsi OT MOBEPXHOCTU U OOJIbIIIE 3aCTAUBAETCS B IHEBHBIC YaChI, a
HOYbIO CUJIbHEE OXJIaXK-AAE€TCsl U CTEKAeT MO CKJIOHaM BHU3. HO B y3KUX yILIENbsX,
r1€ ¥ OPUTOK paavanuu, U 3P(HEKTUBHOE H3IIyYEHHE YMEHBIIECHbI, CYTOYHBIE
aMIUTATYbl MEHBIIE, YEM B IIUPOKUX JOJIMHAX.

[IoHATHO, YTO Mayble CYyTOYHBIE AMIUIMTY/IBI TEMIIEPATYPhl HA TOBEPXHOCTH
MOPSI UMEIOT CIEACTBUEM M Majbleé CyTOYHBIE aMIUIMTYAbl TEMIIEPATYpPhl BO3AyXa
Hag MopeM. OJJHAaKO 3TH NOCJIEIHUE BCE K€ BBILIE, YEM CYTOYHBIE aMILIUTY/IbI Ha
caMoil ToBepXHOCTU MOps. CyTOUHBIE aMILIUTYJbl HA IOBEPXHOCTU OTKPBITOrO
OK€aHa M3MEPSIOTCS JIMIIb JECATBIMA JOJSMM TIpajayca; HO B HIKHEM CJIO€
BO3/lyXa HaJ OKEaHOM OHM AO0XoAAT no 1 —1,5°, a Hax BHYTpEHHUMH MOpPSMH U
OoJplIe. AMIUTMTYABI TEMIEPATYPbl B BO3yXE MOBBILIEHBI MOTOMY, YTO Ha HUX
CKa3bIBACTCS BIIMSHUE aJBEKLIMM BO3AYIIHBIX Macc. Takke Hrpaer poib MU
HETIOCPEACTBEHHOE MOTJIOIEHUE COTHEYHOW paiallii HUKHUMHU CIIOSMH BO311yXa
JHEM U U3JIyYECHHUE U3 HUX HOYBIO.

3.7 Henepnoanueckue H3MEHEHHUsI TEMIIEPATYPbI BO3AyXa

Bo BHCTPOIIMYCCKHUX MMHUPOTAX OTH HU3MCHCHHA HACTOJBKO 4YaCTbl H
3HAa4YUTCIIbHBI, YTO CYTOqHBIﬁ X0 TEMIICPATYPbl OTYCTIMBO IPOABIIACTCA JIMIIb B



NepuoAbl OTHOCHUTENBHO YCTOMYMBOM MalloO0JIauyHOM  aHTUIUKIOHUYECKOU
HIOTOABI.

B ocTanpHOE ke BpeMsl OH OTCTyIaeT Ha 3aJHUIN TUIaH Mepe]l HeNePUOANUYECKUMHU
M3MEHEeHUsIMU. Takue U3MEHEHUsT MOTYT ObITh OY€Hb MHTEHCHUBHBIMH, OCOOEHHO
M0-XO0JIOAAHUS 3UMOM, KOT/Ia TeMIIepaTypa B JIF000€ BpeMsi CYTOK MOXKET yNacTh (B
KOHTHMHEHTAJIBHBIX YCI0BHUAX) HA 18—20° 3a Bpems mopsiaKa oOJHOTO Jaca.

B TPOIINMYCCKUX INPOTAX HCIICPHUOANICCKUEC NU3MCHCHH A TCMIICPATYPbI MCHCC
BCJIMKHM U HC TAK CHUJIbHO HAPYHIIAKOT CYTO‘IHLIﬁ X0 TEMIICPATYpPBHhI.

Henepuonnueckne M3MEHEHHUSI TEMIIEPATYPhI CBSI3aHBI TJIABHBIM 00pa3oM C
aJBEeKIMEed BO3AYIIHBIX Macc U3 JApyrux paiioHoB 3emin. (OcoOeHHO
3HAUUTETBHBIC TTOXOJIOaHusl (MHOTIa Ha3bIBA€MbIE BOJTHAMH XOJI0/1a) MPOUCXOISAT
B YMEPEHHBIX LIUPOTaX B CBS3U C BTOPKEHUAMU XOJIOJHBIX BO3IYLIHBIX MAacc U3
Apktukun u AHTapkTHabl. B EBporne cuiibHbIE 3UMHUE IOXOJOJaHUS OBIBAIOT
TaKK€ MpPU MPO-HUKHOBEHHUM XOJIOJHBIX BO3AYIIHBIX MAacC C BOCTOKa, a B
3anagHont EBpone — ¢ EBponeiickoii Tteppuropun Poccun. XosomHbie
BO3/IyIIIHBIE MAacChl MHOT/IAa MPOHUKAIOT B Cpeu3eMHOMOPCKUN OacceiiH U jaxe
nocturatotr CeBepHoit Abpuku u Ilepenneit A3un. Ho yare oHu 3aepKUBaIOTCS
nepes TOpHbBIMU  xpeOTamu  EBpombl, pacmojioKEHHBIMA B IIUPOTHOM
HarnpaBJieHUH, ocoOeHHO nepen Anbnamu U KaBkazom. [loatoMy kimmaTuyeckue
ycnoBus Cpeu3eMHOMOPCKOro 0acceitHa U 3akaBKasbsi 3HAUYUTEIBHO OTJIMYAIOTCS
OT yCJIOBHM OJU3KUX, HO 00JIee CEBEPHBIX

3paliOHOB.

B A3um XO0JIOJHBI BO31yX CBOOOJHO MPOHUKAET JO TOPHBIX XPEOTOB,
OTPaHUYMBAIOIIMX C IOTa U BOCTOKA TEPPUTOPHIO CPEIHEA3UATCKUX PEecryOIuK;
MO3TOMY 3WMMbl Ha TypaHCKOM HM3MEHHOCTH JOCTATOYHO XoyoaHbl. Ho Takue
ropuele MaccuBbl, Kak Ilammp, Tsanas-Illans, Anraii, Tuberckoe Haropne, He
ropopss yxe o ['mmanasx, SABISIOTCA MNPENATCTBUAMH UL JAJTbHEUIIETro
IIPOHMKHOBEHUS XOJIOJHBIX BO3AYyLIHBIX Macc K ry. B penkux ciaydasx
3HAYUTEJIbHBIC aJIBEKTUBHBIC MTOXOJOAaHUsI HAOII0Ial0TCs, OJHaKo, U B Hauu: B
[Tenmxabe B cpemneM Ha 8—9°,

a B ogHom ciydyae (B Mapte 1911 r.) Ha 20°. XojoaHble MaccChl MPU HTOM
o0TeKaloT TOpHBIE MACCHUBBI C 3amajaa. Jlerue u wyamie XOJIOAHBIM BO3IYX
MIPOHUKAET Ha I0T0-BOCTOK A3UH, HE BCTpeUas MO MyTH 3HAYUTENbHBIX MPErpai.

B CeBepHoii AMepuKe HET TOPHBIX XPEOTOB, MPOXOIAIIUX B IIMPOTHOM
HanpajaeHuu. [loATOMy XOJIOJHBIE MAacChl ApPKTUYECKOTO BO3/lyXa MOTYT
OECIpensATCTBEHHO PacCHpOCTpaHAThCS TamM J0 Dnopuasl U MEKCHKaHCKOTro
3a1uBa.



Han okxeanaMu BTOP)KEHMSI XOJOJHBIX BO3IYIIHBIX MAacc MOTYT TIyOOKO
NPOHUKATHh B TPONUKU. KOHEUHO, IPU 3TOM XOJIOJHBIN BO31yX MPOrpeEBAETCs Hal
TEIUIOW BOJOW; HO BCE XK€ OH MOXET CO3/1aBaThb 3aMETHBIC ITOHWKCHUS
TEMITIEPATYPHI.

BTopeHnst MOPCKOTO BO31yXa U3 CPEIHUX IUPOT ATIAHTUYECKOTO OKEaHa
B EBpony co37ar0T NMOTEIUIEHUS 3UMOW M IOXOJIOJAHUs JIeToOM. UeM nanmplie B
riyob EBpasuu, TeM MEHbIIE CTAHOBUTCS IOBTOPSIEMOCTh ATJIAHTUYECKUX
BO3YLIHBIX MacCc U TeM OOJIbLIE MEHSIOTCS HaJl MAaTEPUKOM UX MEPBOHAYAJIbHbIE
ceorictBa. Ho Bce ke BiIMsAHME BTOPKEHMM C ATIIAHTUKM Ha KIMMAT MOYHO
OPOCIEIUTh BIUIOTH 10 CpeHecuOUpCKOro miockoropbsa u Cpennen Azuu.

Tponudeckuii Bo31yx Bropraercsi B EBpony u 3umoii, u getom n3 CeBepHOi
Adpukn u n3 HU3KUX WHUPOT ATaaHTUKU. KpoMe Toro, 1€ToM BO3IyIIHbIE MACCHI,
OJIM3KHE MO TeMImeparype K BO3AYIIHBIM MaccaM TPOIMUKOB M TMOTOMY TakKXe
Ha3bIBAEMbIE€ TPOIIMYECKUM BO3IyXOM, (POPMUPYIOTCS Ha rore camoil EBponsl win
nonazgatot B EBpony n3 Kazaxcrana u Cpenneit A3zuu. Ha A3unarckoii tTeppuropun
CHI' netroMm HaOII0JAIOTCS BTOPKEHHS TPOMUYECKOTO BO3AyXa M3 MOHroiuu,
ceBepHoro Kuras v u3 10:kHbIX paiioHOB caMoii Tepputopun CHI'.

B OTHenbHBIX CIydasiX CUJIbHBIC TMOBBIIMICHUS TEMIEPaTyphl, 1O BEIUYUH
nopsiaka  +30°, mpu  JIETHMX  BTOPXKEHUSAX  TPOMUYECKOrO  BO3AyXa
pactpoctpansitorcs 1o Kpaiinero Cesepa.

B CeBepHyto AMEpUKY TpPOIMYECKUN BO3IyX BTOpraercs kKak ¢ Tuxoro, Tak
U ¢ ATJIaHTUYECKOro OKeaHa, 0COOeHHO ¢ MekcukaHckoro 3anuBa. Ha camom
MaTepUKe MacChl TPOIMYECKOTO BO31yXa (POpMHUPYIOTCS HaJl MEKCHKOW M I0roM
CILIA.

Jlaxxe B 0051acTH CEBEPHOTO TOJIOCA TeMIlepaTypa BO3[AyXa 3MMOW MHOTIA
MOBBIIIACTCS A0 HYJsI B pe3yibTaTe aJBEKIMH W3 YMEPEHHBIX MIMPOT, MPUYEM
NOTEIJICHHE MOXKHO MPOCIETUTh BO Beel Tponocdepe.

HepeMGH_[eHI/IH BO3AYUIHBIX MACC, MMPUBOAAIINC K a/IBEKTUBHBIM
N3MCHCHUWAM TCMIICPATYPhI, CBA3AaHELI C HHKHOHH‘lCCKOﬁ ACATCIIBHOCTBIO.

B MeHee 3HaUUTENbHBIX MPOCTPAHCTBEHHBIX MaCIITa0ax pe3Kue
HETIePUOINYECKUE U3MEHEHUS TEMIIEPATyPhl MOTYT OBITH CBSI3aHbI C ()eHAMU B
TOPHBIX pailoHax, T. €. ¢ aAnabaTUYEeCKUM HarpeBaHUEM BO3/IyXa MPHU €ro
HHUCXOJISIIEM JBUKEHUM.

KoHTpoJibHBIE BONIPOCHI:

1. KakoBbI IPUYHUHBI U3MEHEHHI TEMIIEPATypPhl BO3/1yxa?



2. TemnnoBoii 6anaHC 3eMHOM TTOBEPXHOCTH.

3. KakoBbI pa3nuuus B TEMJIOBOM PEKUME MTOUYBBI U BOAOEMOB?

4. Kak BIUSET NOYBEHHBIN MOKPOB HA TEMIIEPATYPY MOBEPXHOCTH IMOYBHI?
5. Uto xapakTepHO Jyisl paclipoCTpaHEHHU TeIjia B TITyOb MOYBHI?

6. Pacckaxxure 0 CyTOYHOM M TOJOBOM XOJI€ TEMIIEPATYPHI HA TOBEPXHOCTH
BOJOEMOB U B BEPXHUX CIIOSIX BOJBI.

7. IsMepenue Temneparypsl BO3ayXxa.
8. CyTOYHBII X0/ TEMIIEpaTyphl BO3AyXa Yy 36MHOU MOBEPXHOCTH.
9. PacckaxuTe 0 HENEPUOANYECKUX U3MEHEHUIX TEMIIEPATypPhl BO3/1yXa.

34 Boaa B atmMoc(epe

Heab: O3HaKOMHUTBCS C COAEP)KAHHEM W W3MEHEHHUEM BOJbI B aTMocdepe, ¢
o0JaKaMHu, UX KJlacCU(pUKAIMEN U ONTMCAHUEM.

Il1an:

4.1 Ucnapenue u Hacoimenue. ['eorpadudeckoe pacrpeaesieHne uCnapsieMoCTH U
UCIIapEeHUS

4.2 XapakTtepucTUKH BlaxKHOCTU. CyTOUYHBIN U TOJOBOM X0/ YIIPYTOCTH Iapa

4.3 T'eorpaduueckoe pacupenesieHHe BIAXHOCTH Bo3ayxa. KonaeHcanuss B
atMmocdepe. Aapa koHAaeHCAIUN

4.4 (OO6maka. MuKpoOCTpyKTypa ¥ BOJHOCTH 00JIakoB. MexayHapoHas
Kiaccudukanuys 00J1akoB

4.5 Onucanue OCHOBHBIX poJIoB 00akoB. Ob6aka KOHBEKIIUU (Ky4eBOOOPa3HBIE).
O6s1aka BOCXOSIIETO CKOJIBKEHHUS (CIOMCTOOOpa3HbIC)

4.1 Ucnapenue u HacbimeHnue. I'eorpaduyeckoe pacnpeneienme
HCIIAPSEMOCTH ¥ MCTIAPEeHUs



Hcnapenue u nacviujenue. BopasHO Tap HENPEpPHIBHO TMOCTYMAeT B
aTMoc(epy BCIEACTBUE HCIAPEHUS C MOBEPXHOCTEH BOJAOEMOB M TIOYBBI U
BCJICZICTBUE TpaHCIUpAlMU pacTeHuil. McnapeHue, B OTJIMYHME OT TPaHCIUPALUH,
Ha3bIBAIOT ellle (PU3UUECKUM HCIIapEHUEM, a UCTIAPEHUE U TPAHCIIMPAILIUIO BMECTE
— CYMMAapHBIM UCHapEHHUEM.

[Ipouiecc ucnapeHuss COCTOMT B TOM, YTO OTJIEIbHBIE MOJEKYJbl BOJIbI
OTPBIBAIOTCS OT BOJHOM TMOBEPXHOCTU WJIM OT BJIAKHOM IMOYBBI U MEPEXOJAT B
BO3/yX KaK MOJIEKYJIbI BOJSHOTO Mmapa. B Bo3yxe OHU OBICTPO pacpOCTpaHsIOTCS
BBEPX M B CTOPOHBI OT HUCTOYHMKA HUCHApEHHUsA. OTO MPOUCXOAUT OTYACTH
BCJIEICTBUE COOCTBEHHOTO JBIDKEHHS MOJIEKYJ, B O3TOM Cllydae MpoLecc
pacmpocTpaHEHUsT MOJIEKYJ Ta3a Ha BO3MOXHO OoJjblliee MPOCTPAHCTBO
Ha3bIBaeTcsl MouiekyJisipHot  muddysueit. K - monekymnspHoit auddysuu B
aTMoc(epe MPUCOEIUHSACTCS €IIe U PacIpOCTpaHEHHE BOJSHOTO Tapa BMECTE C
BO3[yXOM: B TOPHU30HTAIFHOM HAIPABJICHUU C BETPOM, T. €. C OOIIUM MEPEHOCOM
BO3/lyXa, & B BEPTUKAIBHOM HaIlpaBJ€HUU NyTeM TypOyneHTHOU nuddysuu, T. e.
BMECTE C TypOYJEHTHBIMU BHUXPSMH, BCErJa BO3ZHUKAIOLIMMHU B JIBUXKYILEMCS
BO3JIyXE.

Ho omHOBpeMEHHO C OTPBIBOM MOJIEKYJI OT MOBEPXHOCTH BOJBI MU MTOYBBI
MIPOUCXOIUT U OOpaTHBIN MPOIIECC WX TEPEX0/ia U3 BO3AyXa B BOJY WU B TIOYBY.
Ecnu pgocturaercsi cOCTOSIHME TOJABMXKHOTO PABHOBECHS, KOT/IA BO3BpAILCHUE
MOJIEKYJI CTAaHOBUTCS PAaBHBIM HX OTAA4€ C I[OBEPXHOCTH, TO HCHAPEHUE
MIPEKpAIaeTCs: OTPBIB  MOJIEKYJl C IIOBEPXHOCTHM MPOJOJDKAETCS, HO OH
IIOKPBIBACTCSI  BO3BPALICHHMEM  MOJIEKYJ. Takoe  COCTOSSHHE  Ha3bIBaKOT
HACBIIICHUEM, BOJSIHOM Map B 3TOM COCTOSSHUM — HAcChIIIAIOIIMM, a BO3IYX,
COAEpXKallMi HACBHILAKOMNN BOASHOW Iap, — HACBIIEHHBIM. YIPYIrOCTh
BOJISTHOTO Tapa B COCTOSHUU HACBIIIECHUS HA3bIBAIOT YIPYTOCThIO HACKHIIICHUS.

YHpyrocTs HachIIEHUs PACTET C TeMnepaTrypoi (pucyHok 1). DTo 3HAUUT,
4TO

4ipu  O60o7iee BBICOKOW TeMIeparype BO3IyX CIIOCOOCH colepKaTh OOJbIIe
BOJSIHOTO TIapa, 4eM Mpu Oojiee HU3KON TemrepaType. 3aBUCUMOCTb yIPYTOCTH
HACBHIIMICHUsI OT TEMIlepaTyphl TMpejicTaBieHa Ha puc. 1. Hampumep, npwu
temriepatype 0° ynpyrocts Hacklenus pasia 6,1 w6, npu +10°— 12,3 w6, npu
+20° — 23,4 m6, pu + 30° — 42,4 m6. Takum obpaszoM, Ha Kaxabie 10°
TEMIIEpaTyphl YIPYTOCTh HACHIIMICHUS M TMPOMOPIMOHAIBHOE €H CoJep KaHue
HACBHIIIAIOMIETO BOJSHOTO Tapa B BO3AYyXE BO3PAcTalOT MOYTH BABOE. [lpm
temneparype +30° BO3AyX MOXKET COJAEpKaThb BOJASHOTO Mapa B COCTOSIHUU
HaChIIIEeHU B 7 pa3 Oosblle, ueM npu temmnepatype 0°.

Pucynok 1- Ypyrocts HachlleHNs B 3aBUCUMOCTH OT TEMITEpaTyphl
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Kanenpku sxuakoi Boibl (00JIaKOB 1 TYMAHOB) 4aCcTO HAXOJSATCS B
atMocdepe

B mepeoxjaxacHHOM coctosHuu. Ilpu Temmeparypax npo -10° cocrosHue
nepeoxyIakIeHus B aTMocdepe 00bIYHO, U JUIIb MPU 00Jiee HU3KUX TeMIepaTypax
yacTh Kamenek 3amep3aeT. [loaTtomy B atMocdepe xuakas BoJa U JIeJ 4acTo
HAXOJSATCS B HEMOCPEJACTBEHHOM OJIM30CTH; MHOTHE O0Jlaka COCTOSIT M3 TeX U
JOPYTHUX 3JIEMEHTOB OJTHOBPEMEHHO, SIBJISIFOTCSI CMEIIAHHBIMM.

TI'eocpagpuueckoe pacnpedenenue ucnapsaemocmu u ucnapenus. 1'0Bops o
KOJIMYECTBE BOJbI, UCIAPSIOMIEMCS B TOM MM MHON MECTHOCTH, HY>KHO pa3iuyarh
(dakTHUeCKOE NCIIapeHue U BO3MOKHOE UCIIApEHUE, YITH UCTIAPSEMOCTb.

HcnapsieMoCThI0 HA3bIBAIOT MAaKCUMaJbHO BO3MOXKHOE HCIApeHHe, He
OTPAaHUYEHHOE 3armacaMM Bjard. TakoBO HMCHApeHUE C Yallkh HCIAPUTEINs, KyJa
peryispHo no0OaBisieTcsi Boja. lcmapeHwe C TOBEPXHOCTH BOJOEMa WIIU
M30BITOYHO YBJIQXKHCHHOM MOYBBI TAaKKE MOYKET OBITh Ha3BaHO HMCHAPSEMOCTHIO.
Onnako B ciaydae OOJBIION HCHAPSIONIEH IMOBEPXHOCTH OHO MEHBIIE, YeM
UCTIapEeHue, ONPEICICHHOE IO UCITAPUTETIO.

Bennuuna ucnapsieMoCcTH XapakTepU3yeT, HACKOJIBKO MOroJa U KJIuMaT B
JAHHOW MECTHOCTH OJIarONpUATCTBYIOT MPOLECCY UCTIAPEHUS.

OnHaKko HCNapsieMOCTh HE BCErla COBNAAAET C (PAaKTUUECKUM HCIIAPEHHUEM C
IIOBEPXHOCTH IIOYBBL. /[l NOYBBI ¢ HEAOCTATOYHBIM YBJIAXHEHHEM BEJIMYMHA
(haKTHUECKOr0 HCHapeHHs] MEHbIIE, YeM JIsl BOAHOW MOBEPXHOCTU IMPHU TEX Ke
YCJIOBUSX, T. €. MEHBILIE UCIAPSIEMOCTH; IPOCTO IOTOMY, YTO HE XBaTaeT BIArH,
KoTopass Morja Obl wucnapsateea. Hanpumep, B ycnoBusx Cpeaneil Aszuu
UCTapsEMOCTh JIETOM OYE€Hb BEJIMKa BCJEICTBUE OONBIIOro AeduIUTa BIAXKHOCTH
IIPU BBICOKKUX Temneparypax. C BOJHBIX HOBEPXHOCTEN B ITOM paliOHE, HAIIPUMED,

4ApanbCKOTO MOps, HucHapsercs OO0JbIIOe KOJIMYECTBO BOJBl C EIUHUIIBI
noBepxHocTH. Ho mnoOnu3ocTu, B MYCTHIHAX, TIJI€ OCAagKU OYEHb Mallbl,
(akTHUECKOE HCIapeHUe M3 MCCYIICHHOW MEeCcYaHOW MOYBBI TaKKe OYEHb MaJlo;
HCIIAPATHCS HEYEMY.

4.2 XapakTepucTUKH BJaKHOCTH. CyTOYHBIN U TOA0BOM X0 YIIPYTOCTH
napa



Xapaxmepucmuku énaxcrnocmu. Brarocosnep)xanue Bo3yxa, pexie
BCETr0, 3aBUCUT OT TOT'0, CKOJIBKO BOJISIHOTO apa MOMaAaeT B atMochepy myTemM
UCIIapeHus

C 36MHOH NOBEPXHOCTU B TOM K€ pailoHe. EcTecTBEeHHO, UTO HaJ OKE€aHaMH OHO
0oJjbllle, YeM HaJ MaTepUKaMH, TaK KaK HCIApeHHE C MOBEPXHOCTH OKeaHa He
OTpPaHMYEHO 3aracaMu BoAbl. B TO ke BpeMs B KaKJOM MECTE BJIAroCOIEpKaHUe
3aBHUCUT U OT aTMOC(HEpHOW UUPKYJISIUU: BO3AYLIHbIE TEUCHHUS NPUHOCAT B
JaHHBINA pailoH BO3IYIIHBIE Macchl 0oJiee BIaKHbIE WK 0oJjiee CyXue U3 ApPYrux
obOnactedt 3emnu. HakoHen, mid KakI0Ml TeMIIepaTypbl CYLIECTBYET COCTOSTHUE
HACBILIEHMS], T. €. CYIIECTBYET HEKOTOPOE MPEEIIBHOE BIAroCoAepKaHue, KOTOPOE
HE MOXXET OBITh TIPEB30IICHO.

JUis KOJMYECTBEHHOTO BBIPAXKEHUS COJEP)KAaHHSA BOASHOIO Iapa B
aTMocdepe ynoTpeOssioT pa3iMyHble XapaKTEPUCTHKHM BIAXXHOCTH Bo3ayxa. O
IBYX M3 HUX OBLIO CKa3aHO B TIJIaB€ BTOpPOil. DTO, BO-NEPBBIX, YIPYIOCTh
(maBneHHe) BOASHOTO Iapa e — OCHOBHAas M HauOoisiee yNoOTpeOUTENbHAs
XapaKTEepUCTHKA BIarocoiepx aHus. Bo-BTOpbIX, 3TO OTHOCUTENbHAS BIAXHOCTH I,
T. €. IPOLIEHTHOE OTHOLIEHHE (AKTUUECKOW YHPYrocTH Mapa K YIPYrocTu
HACBILIEHUS TIPU TaHHOM TeMIlepaType:

!
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BJIQXHOCTh, T. €. IUIOTHOCTb BOJASHOTO Tapa, BBIpaKE€HHAs B TIpaMmax Ha
KyOU4eCcKUui MeTp.

Nuorna abcomoTHOM BIAXHOCTHIO HA3BIBAIOT M yNPyrocth napa. Cremyer
CTPOro pasjinyaTh TEPMHUHBI W Ha3bIBaTh a0COTIOTHOM BJIAKHOCTBIO TOJIBKO
TUIOTHOCTH Tapa B rpaMMax Ha KyOW4YeCKHil METp BO3IyXa.

OOpatuM BHHMMaHHE, 4TO aOCOJIIOTHAs BJIAXKHOCTh MEHSETCAd IMpH
aguabaruueckux npoueccax. Ilpu  pacimmpeHun  Bo3dyxa  00BEM  €ro
YBEJIMUMUBAETCS U TO K€ KOJMYECTBO BOJSHOTO Mapa pacnpenensercs Ha OOIbIIHii
o0beM; CleoBaTeNIbHO, IUIOTHOCTh TMapa, T. €. a0COJIOTHas BIAXXHOCTb,
ymenbInaercs. [lpu cxxatun Bo3ayxa, HalpoOTUB, a0COMIOTHAS BIIAXKHOCTh PACTET.

Cymounwlii u 2000601 x00 ynpyzocmu napa. AOCONIOTHOE COAEpKAHHE
BOJISTHOTO TIapa B BO3YyXE MOXHO OXapaKTEpHU30BaTh OJHOM M3 YKa3aHHBIX BBIIIC
TpeX BEJIMYMH: YNPYrocTbio TMapa, aOCONIOTHOM BJIAXKHOCTHIO, YAENIbHOM
BJIQKHOCTBIO. 37iech OyJIeT yale BCero roBOPUThCS 00 ympyroctu mapa. OmHako,



3Has YNPYyrocTh IMapa, a TakkKe TeMIlepaTypy W JaBJIE€HUE BO3AyXa, MOXKHO,
COTJIaCHO MPEABIAYIIEMY, ONPEJEIUTh U IBE IPYTHUE XapaKTEPUCTUKH.

4ABnarocoiepkaHue BO3QyXa y 3€MHOW IMOBEPXHOCTH MMEET CYTOUYHBIA M
rOJOBOM XOJl, B OOIIEM CBS3aHHBIH C COOTBETCTBYIOIIMMHU TEPUOTUIECCKIMHU
M3MEHEHUSIMU TEMITEPATYPHI.

CyTOUHBIN X0/ YIPYTrOCTH Iapa JIydlle BBIPA)KEH B MHOTOJIETHUX CPEIHUX
BEJIMYMHAX, YEM B OTIEJIbHBIE JHU, TAK )K€ KaK U CYTOUYHBIM XOJI TEMIIEpPaTyphI
BO31yXa. AMIUIUTY/Ia €r0 B CPEAHHMX IIUPOTaX Majia: BECHOM W JIETOM OHa 2—3
MO, OCEHBIO 1 3UMOU 1—2 mb.

Han Mopem u B ImpHMOpCKHX O0JIACTSIX HA CylI€ YOPYrocTh Napa HWMEET
IPOCTON CYTOYHBIM XOJ, MAPAJIIEIBHBIA CYTOYHOMY XOZy TEMIEPaTyphl BO3IyXa:
BJIATOCOJIEP’KAHHUE PACTET AHEM, KOTJa TeMIEpaTypa BhIlIe. TakoB k€ CyTOYHBIN
X0

B IIyOMHE MaTEpPUKOB B X0JI0HOE BpeMs roja. Ho B Temioe Bpems roga B
rilyOvHE MaTEepUKOB yIPYroCTh Mapa Mo O00JbIIel YaCTU UMEET IBOMHON
CYTOYHBIN XO[I.

[lepBblii MMHMMYM HAacTynaeT paHO YTPOM, BMECTE€ C MHUHHMYMOM
TEeMIlepaTy-pbl. 3aT€M yOPYrocTh mapa ObICTPO PACTET BMECTE C TEMIIEpaTypoiu
qyacoB 210 AeBsATH yTpa. [locne aToro ynpyrocts napa yosiBaet yacoB 10 15, koraa
HACTyIlaeT BTOPOM MHUHHMMYM. B CyXMX M KapKMX MECTHOCTAX 3TOT JIHEBHOM
MUHUMYM SIBIII€TCSI TJIABHBIM. 3aT€M YIIPYrocTh Mapa cHoBa pacter g0 21—22
4acoB, KOTJa HAaCTyNaeT BTOPOM MAakKCUMyM; IIOCJE HTOTO OHA CHOBA MAaJIaeT J0

yTpa.

[IpyunHOM JABOMHOTO CYTOYHOIO XOJAa BJATOCOAEPKAHUSA  SBISIETCS
pa3sBUTHE KOHBEKLMM HaJ CYILIEW JIETOM B JHEBHbIC 4achl. HaumHasg ¢ Bocxona
COJIHIIA TI0OYBA HAIPEBAECTCH.

Bmecte ¢ 3TMM BO3pacTaeT HCIApEHUWE M YOPYrocTh Iapa y 3€MHOM
noBepxHoCcTH pacteT. Ho okomo 8—I10 4acoB B NOPU3EMHOM CIIOE YyXKE
yCTaHABJIMBAETCA HEYCTOMYMBas CTpaThu(UKanus, HW KOHBEKIUS IOJy4aeT
JOCTaTOYHOE pa3BuUTHE. B Impoliecce KOHBEKIMHU YCTaHABIMBAECTCA MEPEHOC
BOJSIHOIO Iapa B HAIpPaBJICHUM €ro IpajueHTa, CHU3Y BBEPX, UYTO MPUBOAUT K
JHEBHOMY IaJICHHUIO BJIArOCOJEpkKaHUS y 3€MHOM MOBEPXHOCTH. B mpenseuepHue
yachl KOHBEKIUSI OciabeBaeT, a MCIapeHHWe C HarpeTod IMOYBbI €UIe BEJIUKO, W
OTOMY BJIarocojiep>KaHue y 3eMHOM MOBEPXHOCTU HauuHaeT pacTu. Ho B HOUHbIE
Yyachl UCHApPEHHE CUJIBHO YMEHBIIEHO, a MPH OXJAXACHUH BO3AyXa OT 3€MHOMU



MOBEPXHOCTH BOJSIHOW TMap JAake KOHJEHCUpyeTcs B Buae pocbl. OTcroga u
HOYHOE NaJIeHHe YIPYrocTH mapa.

['omoBOM X0 YNpyrocTH Iapa napajuiejieH TOA0BOMY XOAY TEMIIEPATYpPHI:
JeToM OHa OoJbllle, 3MMOM MEHbIIE, YTO BIOJIHE MOHATHO. CaMblil XKapkuil u
caMblii XOJIOIHBIM MecCsIbl rojJa OOBIKHOBEHHO SBIIIOTCA M MECSIaMH C
HauOobLIEH U

HauMEHbIIIEH  ymnpyroctelo  mapa. HMHorma  skcTpemManbHbIE — 3HAYEHHUS
BJIArOCOJAEPKaHUs  3ala3[blBal0OT HAa MECALl OTHOCHUTEIIBHO 3KCTPEMYMOB
TemriepaTypbl. B Tex pailoHax TpONHMKOB, TJ€ MaKCUMyM TeMIIEpaTyphbl
MPUXOJUTCS 10 Hayaja JOXKIJIMBOTO NEPUOJa, MAKCUMYM BIIAarOCOJACpKaHUS
COBIIAJIA€T C HAYAIIOM JOKJICH.

['omoBast aMIIMTya ynpyrocTd Iapa TeMm OoJibliie, yeM OOJbIle T'oJoBas
aMIUIuTyaa Temneparypbl. CienoBaTenbHO, B KOHTHHEHTAIBHOM KIMMAaTe OHA
Oosbiiie, yeM B MoOpckoM. Eie OoJibllie OHa B MYCCOHHBIX OOJIacTSIX, TJE
CYIIECTBYET pe3Kasi MPOTHUBOITOJIOKHOCTh MEXTY CyXOH 3MMOU U BIIAYKHBIM JICTOM.
Han okeanamMum u B MOPCKOM KJIMMAaTe Ha Cylle, 0OCOOCHHO B 3KBAaTOPHUAIBHBIX
00J1acTsIX, T0/I0Bas aMIIMTYa BJIArocoepKaHus Maia.

4.3 I'eorpaduueckoe pacnpeaejieHle BJaKHOCTH BO31yXa.
Konpaencauusi B armocdepe. Slapa konaencauuu

T'eocpaghuueckoe pacnpedenenue enarxcnocmu 603dyxa. I'eorpaduueckoe
pacrpeiesieHie BIarocoiepKaHus 3aBUCUT: 1) OT UCHApeHHs] B KaXXJIOM JaHHOM
paiioHe; 2) OT mepeHoca Biard BO3AYIIHbIMU TEUEHUSIMUA U3 OJJHUX MECT 3eMJIHU B

IpyTHe.

Hcnapenre mpomopuUOHANIBHO Je(PUIUTY BIAXKHOCTH, a IMOCIAEAHUA B
oOmeM TemM Oombile, 4yeM BhbImie Temmeparypa. [loaTomy pacmnpeneneHue
BJarocojepxanus (ynpyroctu mnapa, yAeJIbHOW WU aOCOJIOTHOM BIAXKHOCTH) B
o0ImeM clenyeT pachpenelieHHuI0 TeMIepaTyphl. PacronoxeHue W30JIMHHANA
BJIQXKHOCTH Ha KJIIMMATOJIOTHYECKUX KapTaX OJIM3KO K PACHOJIOKEHUIO U30TEPM.

Bnaroconepxanue HamOoJblliee y 3KBATOpa, TA€ MHOTOJICTHSS CPEHSS
MecsiuHasi ynpyrocTh mnapa Beiiie 20 m6, a B psijiec MECT JIOXOJUT B IKCTpPEeMaIbHbIE
mecstpl 10 30 m6. B oTAenbHBIX ciiydasx oHa Bbimie 35 m6. MakcuMaabHBIM
BJIATOCOJICP)KAaHUEM Ha CYIIIe OTIMYAIOTCS 00J1aCTH SKBATOPUATBLHBIX JIECOB.



Brnaroconepkanue, kak U TemrepaTtypa, yobiBaeT ¢ mupoTtoi. Kpome Ttoro,
3uMOl OHO, KaK M TEMIIepaTypa, MOHWKEHO HaJ MaTepUKaMd B CPAaBHEHHH C
okeaHamu. [losToMy 3UMOI M30JMHUM YHOPYrOCTH MNapa WM a0COJIOTHOM
BJIQKHOCTH, MOJOOHO M30T€pMaM, MPOTHYThl HaJ MaTepUKAMU B HAIIPABJICHUU K
skBaTtopy. Hax o4deHb XOJIOOHBIMM BHYTPEHHUMH paiioHamu LleHTpanbHOM M
BocTouHoll A3umn BO3HUKAaeT Aake 00JaCTh OCOOCHHO HU3KOM YNPYroCTH Iapa C
3aMKHYTBIMH U30JMHUSIMU. B pailoHe SIKyTCKOrO MOJIFOCA XO0JI0/1a YIPYTrOCTh Iapa
menble 0,1 m6,; emie HUKe BIaXKHOCTh BO BHYTPEHHEW AHTapKTHIE.

OnHako JETOM COOTBETCTBUE MEXKAY TEMIIEPATYpPOil U BIAroCOJIEPHKaHUEM
MeHbIe. TemrepaTypbl BHYTPH MATEPUKOB JIETOM BBICOKH, HO (DaKTHUIECKOE
HCTIapEHNEe OTPAHUYCHO 3aacaMy BIIArHW, U BOJSHOTO Mapa MOCTYHAaeT B BO3yX HE
OoJibllie, YeM HaJ OKeaHaMH, a TO U MeHble. CTano ObITh, U YIPYTOCTh Napa Hajl
MaTepyKaMHd HE YBEJIMYeHAa B CpPAaBHEHHHM C OKEaHaMH, HECMOTps Ha Ooiee
BBICOKYIO Temneparypy. [loaTtoMmy, B OTIMYKME OT U30TEPM, U30JUHUU YIPYTrOCTH
mapa JETOM He BBITMOAIOTCS HaJl MaTEPUKAMHU K BBICOKMM IITUPOTaM, a IIPOXOIAT
O0nm3ko K MmUPOTHBIM Kpyram. Ilycteinu, Takue, kak Caxapa WJIM TyCTHIHU
Cpenneit u lleHTpanmbHON A3uH, SBISIOTCA Aake OOJACTAMHM IMOHMKCHHOM
YIIPYTOCTH Tapa C 3aMKHYTBIMHU U30JIMHUSMM.

B MaTepuKOBBIX OOJACTSAX € MPeoOIaJaroNIMM KPYIJIBIA TOJ] MEPEHOCOM
BO3/lyXa C OK€aHa, Harpumep B 3anagHou EBporie, BiarocoaepxaHue 10CTaTOYHO
BBICOKO U OJIM3KO K OKCAaHMYECKOMY W 3UMOH, U JIeTOM. B MyCCOHHBIX 001acTsX,
TaKuX, KaKk 10T U BOCTOK A3HM, TJlI€ BO3AYIIHbIC TEUECHHS HAIPABIICHBI JETOM C
MOpst

M 3UMOM ¢ cylud, Brarocoaep:xaHvue BEJIUKO JIETOM U MaJIO 3UMOM.

B cpeaHem romoBoM g Bcel 3emiin aOCOJIOTHAsl BJIAXKHOCTh Y 3€MHOU

MOBEPXHOCTH cocTaBisgeT 11 2/m . DTO 3HAYUT, YTO IJIOTHOCTH BOJSHOTO Iapa
cocTaBiisgeT Bcero 1% o01melt IOTHOCTH BO3yXa Y 36MHOM TTOBEPXHOCTH.

OTtHOCHUTENbHAS BJIA’)KHOCTb, KaK MbI 3HACM, 3dBUCUT OT BJIAroCoOACpKaHuA U

TeMmneparypbl Bo3ayxa. OHa Bcerga BBICOKA B OKBATOPUAIBHON 30HE, TliE
BJIArOCOJICPKAHUE BO3yXa OYEHb BEJIMKO, a TEMIIEpATypa HE CIHUIIKOM BBICOKA
BCJIEZICTBUE OOJBINION OOJAYHOCTH. 3/1€Ch OTHOCUTENbHASI BIAXKHOCTH B CPETHEM
TO0BOM JI0XOIUT 00 85% u Oosiee. OTHOCUTENBHAS BIAXHOCTH BCErIa BBHICOKA U
B CeBepHOM JIeJOBUTOM OKE€aHE, Ha ceBepe ATIIAHTUYECKOTO U THXOro OKeaHoB, B
aHTapKTHYEeCKUX Bojaax. OHa JOCTUTraeT 37eCh TAaKUX K€ WM TMOYTH TaKUX XKe
BBICOKMX 3HAUYEHU, KaK M B AKBATOPHAIbHON 30HE. OJIHAKO MPUYMHA BBICOKOMU
OTHOCUTEIIbHOM BIIAXXHOCTU 3J€Ch yXke Jpyras. Bmaroconmep:kanue Bo3ayxa B
BBICOKHX IIMPOTAX Majo, HO 3aTO U TeMIIepaTypa Bo3ayXa TaKXKe HU3Ka, 0COOEHHO
3UMOM.



CXO/HBIC YCJIOBUSI CO3/IAalOTCS 3MMOM HAaJ| XOJIOJAHBIMH MATEPUKAMU CPEIHHX M
BBICOKUX IIMPOT, Haripumep B CHOUpPH, TJIe OTHOCUTEIbHAS BIKHOCTh B 3UMHHE
MecsIbl B cpenaeM pocturaet 75—80%.

Han Gonbieii yacteio EBpoIibl, 0COOCHHO HaJl €€ CeBepo-3aIajioM, 3UMOU
oHa B cpegHeM 80—85%. 3uMHue TeMrnepatypsl B EBpomne He Tak HU3KH, KaK B
MOJIIPHBIX 00sacTax win B CHOUpH, HO BIArocoAepKaHue 3/1eCh OOJIbIIE.

JletoMm Kk pailoHaM ¢ 0COOEHHO BBICOKOW OTHOCHTENIbHOM BIaXHOCTHIO (75-
80%) npucoenunsiercs enie MHaus, rae B 3T0 BpeMs TOCHOJCTBYET OKEaHUYECKHIM
I0r0-3aI1aJHbI MyCCOH.

OdeHb HU3KAs OTHOCHUTENbHAS BIAXHOCTH (10 50% u HMke) Habmo1aercs
KPYTJIBIA TOJl B CyOTPONMYECKUX M TPONMUYECKUX MycThIHAX: B Caxape, ApaBuu,
Mekcuke, B mycThiHaX FOxHOM AMepuku, FHOxxHolt Adpuku, ABCTpaiiuu, re Mpu
BBICOKMX TEMIIepaTypax BO3AyX COAEPXKHUT Mano Biard. Huszka oHa Takke U B
MoHronuu, rzae JIETOM OYE€Hb BBICOKHE TEMIEPATypbl, a 3MMOW OYEHb Majoe
BJIAr0-COJIEpKAHUE.

Konoencauyusa 6 ammocgepe. KoHaeHcanuss — TEpPeXo] BOAbI U3
ra3zo00pa3HOTO0 B JKHJIKOE€ COCTOSSHHE — IIPOWCXOAWT B aTMocdepe B BHIC
o0pa3oBaHUs MeJbUANIIIUX KallelleK, THaMeTPOM IOpsaKa HECKOJIbKUX MHUKPOHOB.
bosee xpymHbIe Kammm oOpa3yrOTCs MyTEeM CIUSHHS MEIKUX KareleK WA ITyTeM
TassHUS JICASHBIX KPUCTAJIOB.

KonneHncanus HauMHAETCS TOTAA, KOTJA BO3AYX JOCTUIAET HACBILIECHUS, a
3TO Yalle BCEro MPOUCXOAUT B arMmochepe NpH MOHUKEHUH TEMIEpPaTyphl.
KosruecTBO BOASIHOTO Mapa, HEIOCTATOYHOE JISI HACBIMICHUS, C IOHWKEHUEM
TEMIIEPATYpbl A0 TOYKM POCHI CTAHOBMUTCS Hachlarommm. lIpu pansHenmem
HNOHWKEHUHN TeMIEepaTypbl U30BITOK BOJSHOTO Mapa CBEPX TOTO, YTO HYKHO IS
HACBIILIECHHUS], TIEPEXOJUT B JKUJKOE COCTOSHHE. BO3HUKAIOT 3apoAbIIN 00JaYHBIX
Karenek, T. €. HadaJbHble KOMIUIEKCHI MOJIEKYJ BOJbI, KOTOPbIE B AalbHEHIIEM
pacTyT 0 BETMYMHBI 00JIaUHBIX Karesnek. Eciii Touka pochl JEKHUT 3HAYUTEIHHO
HIDKE HYJISl, TO NEPBOHAYAJIbHO BO3HMKAIOT TAKHE K€ 3apOABIIIN, HA KOTOPBIX
pacTyT NEpeoXJIaXK-ACHHbIE KalleJbKU; HO 3aT€M OTH 3a4aTOYHbIE KaIlelIbKH
3aMepP3ar0T, U Ha HUX MPOUCXOIUT Pa3BUTHUE JIEASHBIX KPUCTAILIOB.

OxnakieHue BO3/yXa yalle BCero MPOUCXOAUT alnabaTUYECKu BCIICICTBUE
ero pacivpeHusi 6e3 OTAauu TeIia B OKPYXKaIlylo cpedy. Takoe pacimpeHue
MPOUCXOIUT MIPEUMYILIECTBEHHA MPU MOIbEME BO3/1yXa.

IToka BO3AYX HC HACBIIICH, OH OXJIAKAACTCS aI[I/Ia6aTI/ILIeCKI/I Ha OAUH I'paaycC



4na xaxaeie 100 v mogsema. Takum 0O6pazom, 171t BO3TyXa, HE OY€HD TAJIEKOTO OT
Ha-CBIIICHUS, BIIOJIHE JIOCTAaTOYHO MOJHATHCS BBEPX HA HECKOJIBKO COTEH METPOB,
B KpailHeM cilydae Ha OJHY-JIBE€ TBICSYM METPOB, YTOOBI B HEM Hadaiach
KOHJICHCAIIH.

MexaHu3Mbl Takoro IMoAbEMa BO3JAyXa pa3iuyHbl. Bo3myx Moxer
IOJJHUMAThCS B IIpoLiecce TypOyJIEHTHOCTH B BUJI€ HEYNOPSAOYEHHBIX BUXpeil. OH
MO>KET MOJTHUMATHCS B 00Jiee WIM MEHEE CHIIBHBIX BOCXOSIINX TOKaX KOHBEKIIUH.
MoeT MpOUCXOIUTh U MOAbEM OOJBIINX KOJUYECTB BO3AyXa Ha aTMOC(HEpHBIX
¢poHTax, MpuYeM BO3HUKAIOT OOJIAYHBIE CHCTEMBI, MOKPHIBAIOIIUE IUIOMAAN B
COTHH ThICSIY KBaJPaTHBIX KIIIOMETpOB. [lobeM BO3yxa MOKET MPOUCXOAUTH U B
rpeOHsIX aTMOC(EPHBIX BOJIH, BCIEICTBHUE YETO TAK)K€ MOTYT BO3HHKATh 00JaKa Ha
TEX BBICOTAX, IJI€ CYIIECTBYET BOJHOBOE ABM)KCHHUE.

B 3aBHCHMMOCTH OT MEXaHH3Ma MOJAbEMa BO3/AyXa BOHUKAIOT U PAa3TMYHBIC
BuAbl oOnakoB. [Ipym 00pa3oBaHMM TyMaHOB TJIABHOM NPUYMHON OXJIAXKIACHUS
BO3/yXa SIBJIETCS YK€ He ainabaTudecKuil moabeM, a OTAaya Teria U3 Bo3ayxa K
36MHOM MOBEPXHOCTH. B aTMoc@epHBIX YCIOBHUSX MPOUCXOAUT HE TOJIBKO
o0Opa3oBa-HUE KamelleK, HO U cyOnuManus — o0pa30BaHUE KPUCTAJUIOB, MEPEXO]
BOJISIHOTO TIapa B TBEP/I0€ COCTOsIHUE. TBEpIble 0CaKH, BHIIAAAIOIINE U3 00JIAKOB,
OOBIYHO HMMEIOT XOPOIIO BBIPAKEHHOE KPUCTAIIIMYECKOE CTPOEHHE; BCEM
U3BECTHBI CJOXHBIE (OPMBI CHEKMHOK — IIECTHJIYYEBBIX 3BE3IOYEK C
MHOTOYHCIICHHBIMU Pa3BETBICHUSMH.

B oOnakax u ocagkax oOHApyKUBAIOTCA U OoJiee TPOCThie (POPMBI
KPUCTAJLJIIOB,

a Takke 3aMep3mue Kamneiabku. Kpucrtamibl BO3HMKAIOT TakKKe Ha 3EMHOU
NOBEPXHOCTM M Ha MpeAMETax MpH OTPULIATENIBHBIX TeMIepaTypax (UHEH,
HU3MOPO3b U TIPp.).

TepMI/IH KOHACHCAIlUA 94acCTO, JaxXKE O6BI‘IHO, IMPHUMCHSCTCS B IIMPOKOM
CMBICJIC, K KOHACHCAINU U CY6HI/IMaHI/II/I BMCCTC.

Aopa konoencayuu. O6pa3zoBaHue KarejleK MPU KOHIGHCAIMU B aTMocdepe
BCErJla MPOUCXOJIUT HA HEKOTOPBIX LEHTPAX, HA3bIBAEMBIX SiApaMU KOHJICHCAIUU.
Ecnu 3apoapiin kamenbku BO3HUKAET O€3 siipa, OH OKAa3bIBAETCS HEYCTONYHBBIM;
MOJIEKYJIbI, 00pa30BaBIIME KOMIUIEKC, TYT K€ pas3jieTaroTcs CHoBa. Poib siapa
KOH/JICHCAIIUU 3aKJIF0YAeTCs B TOM, YTO OHO BCJIEJICTBHE CBOEHU T'MTPOCKOIMMYHOCTH
yYBEJIUYUBACT YCTOMYMBOCTh OOPA30BaBIIEroCs 3apoiblia Kaneiabku. Eciau Bo3ayx
MCKYCCTBEHHO OCBOOOJIUTH OT SJep KOHACHCAIIMH, TO KOHJECHCAMU HE OyaeT
Jake Tpu OOJIBIIIOM TepeHachimennn. OaHaKo sapa KOHACHCAIMA B aTMocdepe
BCErJa €CTh, M IOTOMY CKOJIbKO-HUOYAbh 3HAYUTEIbHbIE TMEPEHACHIINICHUS HE
HaOII0at0TCsA. A3PO30JIbHBIE PUMECH K BO3yXY B 3HAYUTEIHLHOW YacCTH MOTYT
CIIY>KUTb U sIAPAMU KOHJICHCAIINH.



Baxneiimmmu apaMu SBJISIFOTCS YaCTUYKHU PacTBOPHUMBIX
TUTPOCKONTUYECKUX  COJIEH, OCOOEHHO MOPCKOW COJiM, KOTOpas Bceraa
oOHapyxuBaeTcsi B Bojae ocaakoB. OHHM TMOMajalOT B BO3AYX B OOJBIINX
KOJIMYECTBaX NPHU BOJHEHHH MOPS W pa3OpbI3rMBaHUM MOPCKOW BOJABI U TIPH
MOCIIEAYIOIEM HCHApEeHUH Kamelek B Bo3ayxe. Ha rpebGnsx BOMH BO3HHUKAIOT
Ny3bIpbKH, HAIOJHEHHbIE BO3AyXOM (II€HAa), KOTOpbIE 3aTeM JIOMAaroTCs, B
pe3ynbTaTe dYero W MPOUCXOIUT pa3OpbIsruBaHue. Pa3pbhlB TOJBKO OJHOTO
BO3AYIIHOTO My3bIpbka auamMerpoM 6 mm paet npumepHo 1000 kamenek. Ilpu
BeTpe 15 m/cex ¢ OMHOTO KBaPATHOTO CAHTUMETpPA MOBEPXHOCTU

4M0p51 3a OJHY CCKYHAY IIOIIadacT B BO3AYX HCCKOJIBKO JOCCATKOB AICP

KOHJICHCAIIMM BECOM  MOpsIAKA 10 e kaxnoe. ComeBple u  BOOOIIE
TUTPOCKOMMYECKHUE SI/Ipa TaKkKe MonaAarT B aTMochepy NpU paclblICHUU TOYBHI.

Bo3Hukmme TakuM MyTeM siapa KOHACHCALMM HMMEIOT pa3Mephl MOpsiaKa
JECATBIX M COTBIX J0JIEW MHUKpPOHA; BCTPEYAlOTCsA, MpaBlia, U TMIAHTCKHUE sJpa,
pa3MepaMH CBBIILIE OJHOTO MHUKpOHA. fnpa KOHAEHCAMM BCIEACTBUE CBOEU
MaJIOCTH HE OCEAAI0T CaMU U MEPEHOCSTCS BO3YIIHBIMU TEUEHUSMHU Ha OOJIbIINE
pacctostHus. [Ipu 3TOM BeeacTBUE CBOEH TMTPOCKONUYHOCTH OHU YAcCTO IUIABAIOT
B arMoc(epe B BHJI€ MEJIbYAHIIMX KalleJeK HACBIIIEHHOTO COJITHOIO PacTBOpA.
IIpy MOBBIIEHNMY OTHOCHUTEIBHOW BIAXXHOCTH KalleJIbKH HAYMHAKOT PAcTH, a MPHU
3HAYEHUAX BIAXKHOCTH OKOIO 100% OHM mpeBpamaroTcs B BUAUMBIE KalleJIbKU
00JIaKOB ¥ TYMaHOB.

KOHI[GHC&I_[I/ISI IMPOUCXOIUT TAKIKC Ha THT'POCKOIIMYCCKUX TBCPABIX
qaCcTHYKax

W KalleJpKax, SBJISIOIMXCS NPOAYKTaMHU CTOPAaHMSI WM OPraHUYECKOro pacrajia.
OTO a30THasg KUCJIOTa, CepHas KHUCIOTa, cyiabdar ammoHus u np. B
IPOMBILUIEHHBIX LIEHTPAaX B aTMoc(epe CONEPKUTCS OCOOEHHO OOJBbIIOE YHCIIO
TaKMX sziep KoHaeHcauuu. [lo-BuapumMomy, postb siaep KOHICHCALUHA UTPAOT TAKXKE
HETUIrpOCKO-NIMYECKUE, HO CMaYMBAEMBIE, IOCTATOYHO KPYIHBIE YACTUYKHU.

Uucno simep KOHACHCAMM B OJHOM KyOMYECKOM CaHTUMETpE BO3JayXa y
3€MHOM MOBEPXHOCTH TMOPSJIKA THICAY U JECATKOB ThICSY. C BBICOTOM YHCIIO sJIEp
obicTpo yObiBaeT. Ha BwricOTe 3—4 KM sipa KOHACHCAIIUM CUUTAOTCA TOJBKO
COTHSIMU.

Opnako oOnavHbIe KaneabKd BO3ZHUKAIOT B JEHCTBUTEIBHBIX aTMOCHEPHBIX
YCIIOBUSIX HE Ha BCEX, a TOJbKO Ha HauboJiee KpymHbIX siapax. KonaeHncanus Ha
OCTaJIbHBIX, Oo0Jiee MEJKUX sApaX MOXKeT ObITh MOJydeHa B HCKYCCTBEHHBIX
YCIIOBUSIX, IPU 00JIee TN MEHEE 3HAUYUTEIBHOM IIEPEHACHIILIEHUH BO3/1yXa.



OpHOo BpeMsl Npenrnoyiarajgoch, 4YTO PAa3BUTHUE JEASHBIX KPUCTAJJIOB B
aTMocdepe MPOUCXOIUT Ha 0COOBIX siApax cyOnumanuu. Ternepb €CTh OCHOBAHMS
IyMaTh, YTO CHayajla BCErJa BO3HHUKAIOT 3apOJIbIIIEBBIE KaleIbKH HA sSApax
KOHJICHCAIlMU; TPU OTPUIATENBHBIX TEMIIEpaTypax 3TH KamelbKh HaxoIATcs B
MEPEOXTKICHHOM CcOCTOSSHUM. HO mnpu [0CTaTOYHO HHU3KHUX OTPHUIATENIbHBIX
TEMIIe-paTypax KarelbHbIe DSJIEMEHThl 3aMep3aloT, M Jajbllle Ha HUX YXKe
Pa3BUBAIOTCS KPUCTAJLIbl. BO3MOXHO, YTO 3aMep3aHHE KaleleK CTUMYJIHPYETCS
HAJIMYHUEM OCOOBIX SIZIEp 3aMep3aHusl, XUMUYECKasi MPUpoia U MEXaHU3M JIeHCTBHUS
KOTOPBIX €IL[€ HEJOCTATOYHO SICHBI.

4.4 Od1aka. MUKPOCTPYKTYPAa U BOAHOCTH 00/1aK0B. MeKayHAPOAHAA
KJIaccu(pukanusa 00,J1aK0B

Oobnaxka. B pesynprare KOHJCHCAIIMM BHYTPpU aTMOC(Epbl BO3HHUKAIOT
CKOIUICHHUS TPOJYKTOB KOHICHCAIIMM — KalleJeK W KPUCTALTOB. VX Ha3wIBaroOT
obmakamu. Pa3Mepbl 0O0OJayHBIX 3JEMEHTOB — KalleleK M KPUCTaUIOB —
HACTOJIBKO MaJIbl, YTO UX BEC YPaBHOBEIIMBACTCS CHJION TPEHUS €IIle TOTa, Koraa
OHM HMECIOT OYECHb MAJIyI0O CKOpPOCTb, IaJICHUS. Y CTaHOBHUBIIASCS CKOPOCTH
MaJeHus] KareleK IOJIydaeTcsl PaBHOW JIMIIb JOJISIM CAHTHMETPa B CEKYHIY.
CxopocTb majicHus

AKpPUCTAJJIOB €I€ MEHBIIE. DTO OTHOCUTCS K HEMOJIBMKHOMY BO3ayxy. Ho
TypOyJICHTHOE JBUXEHHUE BO3yXa MPUBOJIUT K TOMY, YTO CTOJIb MaJible KaneabKu
Y KPUCTaJUUIbl BOBCE HE BBIIAJAIOT, a JUIMTEIBHOE BPEMS OCTAKOTCS B3BELICHHBIMU
B BO3/yX€, CMEIIAsICh TO BHU3, TO BBEPX BMECTE C AJIEMEHTAMU TypOyJIE€HTHOCTH.

OO6maka TepeHocATCS BO3AYUIHBIMU TeUYeHUsIMU. Eciu oTHocuTenbHas
BJIQYKHOCTh B BO3JyXe, COJEpKaiieM obJiaka, yObIBaeT, TO oOjlaka UCIApSIOTCA.
[Ipu ompeneneHHBIX YCIOBUSAX YacTh OOJAYHBIX DJIEMEHTOB YKPYIHSETCS U
YTSDKEIISIETCSl HaCTOIBKO, YTO BBIMAAaeT U3 o0jlaka B BUE OCAAKOB. TakuM myTeM
BOJIa BO3BpaIiaeTcs u3 atMochepbl Ha 3eMHYIO TIOBEPXHOCTbD.

IIpy KOHIEHCAIMUM HEMOCPEACTBEHHO Y 3€MHON MOBEPXHOCTH CKOIUICHUS
MPOJYKTOB KOHACHCAIIUM HAa3bIBAIOT TyMaHamu. [IpUHIIMNUAIBHOM pa3HUIBI B
CTpOEHUHU O0JIAKOB M TyYMaHOB HET. B ropax BO3MOXHBI U Takue CiIy4dau, KOrja
00JIakO BO3HUKAET HAa CaMOM TOpPHOM CKJIOHE. [[nsi HaOmromaTesnsi, CMOTPSIIETo
CHU3Y, U3 JIOJIUHBI, SBJICHHUE TIPEACTABUTCS 00JIAKOM; JIJIsl HAOIIOaTeNsl HA CaMOM
CKJIOHE — TYMaHOM.

OtnenpHble O0OJNIaka CYHIECTBYIOT TOJ4ac OYEHb KOPOTKOE BpeMmsl.
Hampumep, uWHAMBUIYyalbHOE CYIIECTBOBAaHME KYy4yeBbIX OOJAKOB HMHOTrJA



ucuucisercs Bcero 10—I15 muHyTamu. OTO 3HAYUT, YTO HEIABHO BO3HUKILNE
KareiabKh, U3 KOTOPBIX COCTOUT 00Jlako, CHOBa ObICTpO Hcmapstorcs. Ho maxe
Korga o0OJlako HaOJIIomaeTrcs OdYeHb JOJro, 3TO HE O3HA4YaeT, YTO OHO €CTh
HEU3MEHHOE 00pa30BaHME, JJIUTEILHOE BPEMS COCTOSIIEE W3 OJHUX U TEeX Ke
JacTU4eK, B AeicTBUTENBHOCTH O0JIaka HAXOMATCS B TIPOIECCE MOCTOSHHOTO
HOBOOOpAa30BaHUsI W MCUYE3HOBEHHS (MCMAPEHUS; YacTO HEMPaBHJIHLHO TOBOPIT —
tasgaus). OaHU dJEMEHTHl OO0JIaka HCIApSIOTCA, JPYyrue BO3HUKAIOT 3aHOBO.
JImuTepHO CYIIECTBYET ONMpEIeNICHHBIN Ipoliecc 001akoo0pa3oBaHus; 00JIaKo Ke
SIBIIICTCS TOJIBKO BHJIMMOM B JAaHHBIM MOMEHT YacCThbIO OOIIEH MacChl BOJHI,
BOBJIEKAEMOM B 3TOT MPOILIECC.

3TO0 0COOEHHO $ICHO TpU 00pa3oBaHUM OOJIAKOB HaJ ropamu. Ecim Bo3myx
HEIPEPBIBHO MEPETEKAET Yepe3 ropy, TO Ha HEKOTOPOM BBICOTE OH auadaTHYECKU
OXJIAXKIAeTcsl NPU HOJBbEME HACTOJBKO, YTO BO3HHUKAIOT oOnaka. DT obiaka
KQ)KYTCSl HETIOJBUKHO MIPUBS3aHHBIMU K rpeOHI0 xpedTa. Ho B meiicTBUTENbHOCTH
OHH, [TIEpEMENIAsICh BMECTE C BO3/1yXOM, BCE BPEMsI HCIAPSAIOTCS B IEPEAHEN YaCTH,
I7ie MEpPeTeKaloIInid BO3IyX HAYMHAET ONYCKaTbCA, M BCE BpPEMs 3aHOBO
o0pa3yloTcsi B THUIOBOM YacTH W3 HOBOTO BOJASIHOIO Iapa, MNPUHOCHMOTO
MOJHUMAIOLIUMCS BO3JTYXOM.

B3BeneHHOCTh 007aKOB Takke oOMaH4YMBA. Eciim 0071aK0 HE MEHSIET CBOCH
BBICOTBI, TO JTO €Il€ HE O3HA4YaeT, YTO COCTABJIAIOIIME €r0 DJIEMEHTHI HE
BbImagaroT. JKuakas WM TBEpaas 4YacTHYKa B 00JlakKe MOXET OITyCKaThCs, HO,
JIOCTUTAsl HIDKHEH TpaHHUIbl 00Jjlaka, OHA MEPEXOJUT B HEHACHIIICHHBIM BO3IYX H
3nech ucnapsiercs. B pesynbrare o0nako OynmeT KaszaTrhCs  JIMTENIBHO
HaXOJISAIUMCS Ha OJTHOM yPOBHE.

Mukpocmpykmypa u eo0nocmv 061akos. I1o cBoeMy cTpoeHHI0 o0yaka
JICJISATCS Ha TPU KJlacca.

Boosinvie (kanenbHble) 00J1aka, COCTOSIIIME TOJNBKO M3 Kanenek. OHU MOTYT
CYLIECTBOBATh HE TOJIBKO NPU TIOJOKUTENIbHBIX TeMIepaTypax, HO M MpH
TEMIEpaTypax HIKE HyJs; B 3TOM Ciydae Kamelbku OyIyT HaXOAMThCS B
MEPEOXIIAKICHHOM COCTOSIHUH, YTO B aTMOC(EPHBIX YCIOBHUSAX BIOJIHE OOBIYHO.

4Cmewannvie 00IaKa, COCTOSIINE U3 CMECH MEPEOXJIAKICHHBIX KareleK 1
JIEISTHBIX KPUCTAIUIOB MPU YMEPEHHBIX OTPULIATENBHBIX TEMIIEPATYPAX.

Jleosanvle (kpuctamnyeckue) o0jaka, COCTOAIINE TOIBKO U3 JICISTHBIX
KPUCTAJUIOB MPH JIOCTATOYHO HU3KUX TEMITepaTypax.



B Temyoe BpeMs rojaa BOJsHbIE oOiaka oOpa3yloTcs INIaBHBIM 00pa3oM B
HUKHUX CJIOSIX Tporocdepbl, CMEIIaHHbIE — B CPEIHUX CJOSX, JeASHbIE — B
BEpXHUX. B XoJIogHOE BpeMsl roja IMpU HU3KHUX TEMIIEPATYpaxX CMEIIAHHBIE U
JeAsHble O00Jlaka MOTYT BO3HHMKATh W BOJIM3M 3€MHOM MOBEpXHOCTH. YucTo
KamneJabHOE CTPOEHUE O00JIaka MOTYT COXpaHATh 10 Temmeparyp nopsiaka —10°
(MHOT1a U HIKE).

[Tpu 601ee HU3KKUX TeMIIepaTypax B o0JaKe HapsAy ¢ KarmelbKaMu
BCTPEUAIOTCS U KPUCTAILIBI, T. €. 00JaKO0 SBJISCTCSI CMEIIAHHBIM.

HaunbGonee BwicOkme o6Omaka Tporocdepsl, Habmomaronmecss Ipu
temmneparypax mnopsaka -30 — -50°, uMeT, Kak OpaBHIIO, YHUCTO
KPUCTAJJTNYECKOE CTPOCHHE.

Pa3mepsl 00s1auyHBIX Kamneiab BapbUPYIOT B IIMPOKUX Mpenesax, OT J0JIer
MUKpPOHa JI0 COTEH MHUKpPOHOB. B 3aBHCHMMOCTH OT yCJIOBUI 00pa3oBaHUs U OT
CTaANM PA3BUTHUS OO0JAKO MOXKET COCTOSATh M3 KaleleK KaK CpPaBHUTEIBHO
OJHOPOJHBIX, TaK

M BeChbMa Pa3IMYHBIX MO pazMepaM. llyTeM koHAeHcanuu paauyc O0OJIauHbBIX
KarejieKk MOXKET YBeIWYuBaThcs mnpumepHo 10 20 MK. OnHako mpu TassHUH
KPUCTAJUIOB U MPU B3aMMHOM CJIUSHHMM Kamnejek B o0JlakaX MOTYT IMOIy4YaTbCs
kar paauycom g0 100—200 MK. Ilpu Takux pasmepax Karuldi HA4YUHAIOT
BBITIaJIaTh U3 00JIaKka B BUJE MOPOCHU WU JOXIsA. Paguyc kamenab JOXKIS MOXKET
JOCTUTaTh U THICSIY MUKPOHOB, T. €. HECKOJIbKUX MUJUIUMETPOB.

Kpucramner B obnakax Takke pa3sHooOpasHbel IO (GopMe U pa3Mepam.
3aMmep3aHre KameleK MpH HU3KUX TemIepaTypax JaeT TaKk Ha3blBaeMbIe IMOJIHBIC
KPUCTAJUIBl — JIe/IIHbIE IIECTUYTOJIbHbIE (IFEKCAaroHalbHbIE) IUIACTUHKU WM
npu3mel  auamerpom  10—20 MK, Ilpm  panpHeimed — cyOnumanuu
(kpucTayuM3aluu) OHM OyAyT pacTH M MOTYT IMOJIy4aThb Ha yrjlaXx pa3BETBICHMS
(Jiyun); Ha ITHX pa3-BETBICHUSAX OOpa3yloTCsi HOBBIE, M  KPUCTAJLIBI
IpEeBpaIIAOTCs B LIECTUITyYEBbIe 3B€3/bl (CHEKUHKH) UM MHOTO BUIa KPUCTAJLIIBI
CIO)KHOW M pa3sHOOOpa3HOW CTPYKTyphl. BenuumHa uUX MOXKET JOCTUraTh
HECKOJIbKUX MUJUIMMETPOB B JHaMETpe.

KonudecTBo kamesek B eIMHUIIE 00beMa 00JIaYHOTO BO3TyXa CPAaBHUTEIIBHO
HEBEJIMKO: OT COTCH Ha KyOMYECKHil CAaHTUMETP B HIDKHEH Tporocdepe 10 ¢aHHMI
Ha KyOMYeCKHil CaHTUMETp B BBICOKHX closx Tpornocdepsl. Comepkanue
KpUCTAJUIOB B oOOsakax emie MeHbiie — mopsiaka 0,1 Ha oguH KyOWdecKuit
CaAaHTUMETD.

BoHOCTBIO 0071aKOB HA3BIBAIOT COAEP)KaHUE B HUX BOJIBI B *KUIKOM HJIH
TBEPAOM BHJIC.



XOTSl KOJIMYECTBO KaresleK WIM KPUCTAJJIOB B €IMHHIIE 00bemMa 00JIa4HOro
BO3/1yXa 3HAYUTENBHO, JIEMEHTHI 3TH TaK MaJbl, YTO COAECP/KAHUE BOABI B KUJIKOM
BHUJIE B 00JIakax HEBEJIMKO. B BOMSIHBIX 0O0Jlakax Ha KaxAblii KyOMYECKHM METp
obOnay”oro Bo3ayxa npuxoautcs ot 0,2 1o 5 r Boabl. B kpucramummmyeckux odgakax
BOJIHOCTh 3HAYUTEJIBHO MEHBIIE — COTHIC U THICSIYHBIE JOJIM T'PAMMa Ha KaXKJIbIN
KyOH4YeCKui MeTp.

DTO W TOHSTHO, €CJIM BCIOMHHUTH, YTO a0COJIOTHAS BJIAXKHOCTh BO3JyXa

4uzMepseTcs JTUIIb TpPaMMaMU Ha KyOUYecKUid MeTp, a B 00Jiee BBICOKUX CIIOSX, T.
€. npu 0oJiee HU3KUX TeMIeparypax, — JoJsIMH rpamma. [Ipu koHeHcanuu
MepeXoauT

B XXUAKOC COCTOSHHEC HE BCCbH BOI[?IHOfI mnap, PIMCIOIJ.[PIIZCH B BO3YyXC, a TOJIBKO
qacCTb CI0. HOZ)TOMy BOIAHOCTD 00J1aKOB  OKa3bIBACTCS cmc MCHBIIC, YCM
a0COJIFOTHAS BJIAXKHOCTH BO3ayXa.

Mestcoynapoonaa knaccugpuxkayus ooaakos. Dopmbl 00JaKOB B
Tporniocepe o4eHb pazHoOOpa3Hbl. OJIHAKO UX MOXKHO CBECTH K OTHOCHUTEIHHO
HEOOJIBIIOMY 4YMCITy OCHOBHBIX TuHOB. IlepBas knaccuduxamus o6iakoB Oblia
npeyioxkeHa Oosiee moisiyropacra jer tomy Hazaxa (JI. T'oBapnom B Anrnum). B
koHrle XIX Beka Obula NpUHSATA MEXKIyHApOJHas Kiaccuukamus 00JIaKoB,
KOTOpasi C TeX IMOP HECKOJBbKO pa3 MOoJABEpraigach CYIIECTBEHHBIM, OJHAKO HE
NPUHIUIUATBHBIM HM3MEHEHUAM. B COBpEeMEHHOM BapHaHTE MEXIyHapOIHOM
KjIaccuukanuu objaka Aenarcs npexje Bcero Ha 10 OCHOBHBIX POAOB MO HUX
BHEIIHEMY BUAY. B 3THX OCHOBHBIX pOJax pa3IWyalOT 3HAYUTEIBHOE YHCIIO
BUJIOB, PA3HOBUIHOCTEW M JIOMOJHUTEIbHBIX OCOOCHHOCTEN; pa3nyaroTcsa TaKxKe
MIPOMEKYTOUHBIE (POPMBI.

MpI nepeduciiuM 3/eCh TOJIBKO JIECATh OCHOBHBIX POJIOB OOJIAKOB (KpoMme
PYCCKUX Ha3BaHWM, MPUBOJATCS TAKXKE MEXKIYHAPOJHbIC JTATUHCKUE HA3BAHUS U
UX COKpAIEHUsI, KOTOPBIE CIICYET 3alIOMHUTH):

1. ITepucteie — Cirrus (Ci).

2. [Tepucro-kyuesbie — Cirrocumulus (Cc).

3. Iepucro-cnoucteie — Cirrostratus (Cs).
4. Beicoko-ky4eBbie — Altocumulus (Ac).
5. Beicoko-cioucteie — Altostratus (As).

6. Cnoucro-noxaessie — Nimbostratus (Ns).



7. Cnoucro-ky4eBsie — Stratocumulus (Sc).

8. Cnoucteie — Stratus (St).

9. KyueBsie — Cumulus (Cu).

10. KygeBo-moxaessie — Cumulonimbus (Cb).

O6uaka Bcex yKa3aHHBIX POJIOB BCTPEUAIOTCS HA BBICOTAX MEXY YPOBHEM
MOPsI ¥ Tporonay3oii. B 3ToM 1nana3oHe BBICOT YCIOBHO Pa3iIHMyYarOTCs TPH sIpyca,
TaK 4TO JJI1 KaXXJI0ro pojia 00JJaKOB MOXHO YKa3aTh, B KAKOM sIpyce WJIM sipycax
3T o00Jlaka BCTpedaroTcsA. B 3aBUCMMOCTH OT TeMIEpaTypHBIX YCIOBHUH U OT
BBICOTHI TPOMOMAY3bl FPAHUIIBI ATUX SPYCOB B PA3HBIX MIMPOTAX PA3IAYHBI.

BepxHnuii sipyc 001aKk0oB B NOJSPHBIX MIHUPOTAX MPOCTUPAETCS B CPEAHEM OT
3 10 8 KM, B yMEPEHHBIX MIUPOTAX — OT 5 10 13 KM U B TPONUYECKUX MIUPOTAX —
or 6 no 18 kM. CpenHuii sipyc B MOJSAPHBIX IIUPOTaX — OT 2 A0 4 KM, B
YMEPEHHBIX — OT 2 10 7 KM U B TPOIIMYECKUX — OT 2 10 8 kM. HrkHui1 sspyc BO
BCEX MIMPOTAX — OT 3€MHOU IMOBEPXHOCTH J0 2 KM.

N3 nepeuncnenubix 10 ponoB 0071aKOB TPU MEPBBIX — MEPUCTHIE, IEPUCTO-
Ky4€BbIE U TIEPHUCTO-CIOUCTBIE — BCTPEYAIOTCA B BEPXHEM SPYCE, BBICOKO-
KYy4YEeBbIC

— B CPCIAHEM, CIIOUCTO-KYUYCBBIC U CIOMCTBIC — B HUJKHCM.

Bricoko-croncteie o0naka OOBIYHO PacIoIararoTCs B CPEIHEM spyce, HO
4acTO MPOHMKAIOT U B BEPXHUH; CIIOUCTO-I0K/IEBbIE ITOUYTH BCETa PACIIONAratoTCs
B HIDKHEM SIpyce, HO OOBIYHO ITPOHUKAIOT U B BBIIIEIIEKAIIUE SIPYCHI.

OcHoBaHus (HUKHUE TTOBEPXHOCTH ) KYUEBBIX M Ky4€BO-/I0K/IEBBIX 00IaKOB

500bIYHO HAXOJMSITCSI B HUXKHEM Spyce, HO WX BEPIIMHBI YacTO MPOHUKAIOT B
CpPEIHHUI, a UHOT/IAa U B BEPXHUU SIPYC.

4.5 Onuncanue OCHOBHBIX PpoaoB objgakoB. QOoOuaka
KOHBEKIUH

(ky4yeBooOpa3nbie). O01aKa BOCXOASIIET0 CKOJIbKEHUS
(c1oucTOOOpa3HBIE)



Onucanue 0cHOGHBIX P0006 001aK06. B onncaHuaX, KpOME BHEUITHETO BUIA
00J1aKOB, KPaTKO OCTAHOBUMCS U Ha X MUKPOCTPYKTYpE.

1—3. Tlepuctble, MEPUCTO-KyUEBbIE U TIEPUCTO-CIOUCTHIE 00IaKa BEPXHETO
sapyca — camble BbICOKHE o0iaka Tporocdepsl. OHU BCTpedaroTcs Npu HauboJsiee
HU3KHX TEMIIepaTypax U COCTOAT W3 JEASHBIX KpucTamwioB. Ha Bug oOnaka Bcex
TpeX poaOB Oenble, MOJYNpPO3payHble, Maj0 3aTCHSIOIINE COJHEYHBINA CBET.
Pasnuna mMexay Tpemsi OCHOBHBIMH pPOJAMH COCTOMT B cieayromeM. [lepucteie
oOnaka BBI-TISAST Kak OTHAEIbHbIE HUTH, TPSAbl WIM TOJIOCHI BOJOKHUCTOM
cTpyKTyphl. [lepucro-kyueBble 00Jiaka MPEICTaBISAIOT COOOM TpsAJlbl WIM TIACTHI,
MMEIOIIHE SCHO BBIPAKEHHYIO CTPYKTYpPY M3 OYE€Hb MEJIKMX XJIONbEB, IIAPHKOB,
3aBUTKOB (OapamkoB). YacTo OHM MOXO0XHU Ha psAOb HAa MOBEPXHOCTH BOJABI WIH
necka. Ilepucro-cioucteie o0siaka MPEACTaBISAIOT COOOM TOHKYIO MPO3PAYHYIO
Oeneco-BaTyro Byallb, YACTUYHO WJIM MOJHOCTBIO 3aKPBIBAOILYI0 HEO0CBOA. B HuX
MHOTJIa pa3iMyaeTcs BOJIOKHUCTas CTPYyKTypa. OTW o0jaka 4YacTo JaroT
ONTHYECKHUE SIBJICHHS, HA3bIBa€MbI€ Tajo, T. €. CBETJbIE, CIErka OKpaIllCHHBIE
KpPYTH BOKPYT JIUCKOB CBETHUII

c paauycamu 22° u 46° WM pazinuyHble KOMOUHAIIMU CBETJIBIX AYT. DTH SIBICHUS
CO3JaI0TCS MPEJIOMIICHUEM CBETA B JIEASHBIX KPUCTAIaX O0JaKOB U OTPAKEHHEM
CBETa OT UX I'PAHEMN.

4. BpicokO-Ky4eBble OOJlaka B CpEIHEM spyce TMPEACTABISIIOT COOOM
oOnavyHble TIACTHI WM TPsiibl OEJIOr0 WM Ceporo IBeTa (WM OJIHOBPEMEHHO
obonx). OHM JOCTaTOYHO TOHKH, HO BCE K€ OoJiee WM MEHEe 3aTCHSIOT COJHIIE.
OTH TIacThl WM TPSABI COCTOAT W3 IUIOCKUX BajOB, JUCKOB, TUTACTHH, YacTO
pacmoJIOKEHHBIX psAnaMu. Kaxyimascs mupuHa dTUX SJEMEHTOB B O0Jlakax Ha
HeOecHOM cBojie 1—5°. Bujbl BHICOKO-KYYEBBIX O0JaKOB OUY€Hb Pa3zHOOOpa3HBI.
XapakTepHoe JIi HUX ONTHYECKOE SIBJICHUE — BEHIIBI, T. €. OKpAIlICHHbIC KPYTH
HEOOJIBIIOro (B HECKOJBKO TPaaycoB) paJuyca BOKPYT IHUCKOB cBeTuid. OHH
CBs3aHBI ¢ AWQpaKIUeld CBeTa BOASHBIMHM Ka-TIebKaMu 00JlakoB. B BBICOKO-
Ky4eBBIX OOJlakaxX HAOJIFOAAeTCs TaKXe WpHU3amus: Kpas 00JIaKoB, HAXOJSIIHXCS
mepe COJHIIEM, MOTYYaloT Paay’KHYI0 OKpacky. Mpwusaiusa Takxke yka3plBaeT Ha
CTPOEHHE BBICOKO-KY4EBBIX 00JIAKOB M3 OUEHb MEJIKMX OJHOPOHBIX Kamnenek. [Ipu
HU3KHUX TEMIIEpaTypax OHH IePEOXJIaXKICHBI.

5. Bricoko-cioucTbie 00jlaka B OCHOBHOM OTHOCATCSI TakXke K CpeIHEMY
ApyCy, HO HX BEpPXHHE 4YacTH MOI'YyT NPOHMKAaTb W B BepXHHUU sApyc. Hx
BEPTHUKAJIbHAs MOIIHOCTb YK€ M3MEpPSAECTCS KUIOMETpaMu, a Ha BHUJ OHHU
NOPENCTaBIAIOT  COOOM  CBETJIbI, MOJIOYHO-CEphIM  OOJauHbI  TOKpPOB,
3aCTHJIAIOIINIA HEOOCBO/ IIEIMKOM MM YacTU4HO. [1o kpaiiHeit Mmepe B OTAEIbHBIX
YacTAX 3TOr0 MOKPOBA CKBO3b HETO MOHO BHUJIETh JUCKH COJIHIIA U JIYHBI, OJTHAKO
B BUJI€ Pa3MBIThIX MSATEH, KAK CKBO3b MaTOBOE CTEKJIO. BbICOKO-cioucThie 00IaKka



SIBIISIOTCS TUIMMYHBIMH CMEIIAHHBIMU  0OJIAKAMU: Hapiany ¢ MEJIbYanlIuMU
KaIll€JIbKaMH B HUX COACPIKATCA U MCIIKHC

5cHekuHKH. [ToaToMy Takue o6iaka garoT ocaaku. OJIHAKO OCAIKU ITH CJa0bl U B
TEIJIOE BpeMsl ToJla, KaKk MPaBUiIO, UCHAPSIIOTCS MO0 MYTH K 3€MHOM MOBEPXHOCTH.
31MOI1 U3 BBICOKO-CJIOUCTBIX 00JIAKOB YaCTO BBITAAAET MEIKUI CHET.

6. Cioucro-n0xaeBbie 00J1aka UMEIOT 00IIee MPOMCXOXKIECHHE C BBICOKO-
cioucteiMu. Ho oHM mpencTaBisitoT co0oil Oosee MOIIHBIN CIIOM, B HECKOJIBKO
KWIOMETPOB TOJIIIMHOM, HAYMHAIOIIUICSA B HUKHEM sIpyCe, HO MPOCTUPAIOIINNICS
U B CPEIHUI, a 4YaCTO U B BepXHM. B BepxHell yacTu cinos o0iaka Mo CTPOCHUIO
CXO0XH C BBICOKO-CIIOMCTBIMH, a B HHKHEM MOTYT cOepXkaTb TakKe KPYITHbIC
KaIlll U CHEeXXUHKH. [1o3TOMy ci0ii 3TUX 00JIaKOB IpescTaBisieTcs: 0oJiee CephiM;
JUCKU CBETHJI CKBO3b HEr0 HE MpOCBEUYMBArOT. M3 3TuX 0051aKOB, Kak MpaBUIIo,
BbINA1aeT 00JI0)KHOM JOKb WM CHET, JOCTUTAIOIINNA 3eMHOM nmoBepxHocTu. [lox
MTOKPOBOM  CJIIOMCTO-JIOK/IEBBIX OOJIAKOB YAaCTO CYIIECTBYIOT OecpOopMeHHbIE
CKOIUIEHUS] HU3KUX Pa30pBaHHBIX 00JIAKOB, 0COOEHHO MpayvHble Ha (POHE CIOUCTO-
TOXKEBBIX.

7. Crnoucro-ky4eBble 00Jlaka B HUKHEM SIpyCe MPEJCTABISIOT COOOM Tpsijibl
WJIU CJIOM CEPBIX WM 0e0BaThIX 00JAKOB, TOUTH BCETAa UMEIOIIUE 00Jiee TEMHBIE
gacTu. O0y1aka 3TH MOCTPOEHBI U3 TAKUX K€ DJIEMEHTOB, YTO U BBICOKO-KyUEeBbIC
(M3 TUCKOB, TUIMT, BaJOB), OAHAKO Ha BHJ 0o0jie€ KPYMHBIX, C KaXyIIUMHUCS
pasmepamu Oosee 5°. PacmoniokeHbl 3TH CTPYKTYpPHBIE SJIEMEHTHI MO OOJBIIEH
YacTU PEryJsipHO, psaaMu. B OONBIIMHCTBE CIydaeB CIOUCTO-KydeBBIE OOJIaKa
COCTOSIT U3 MEJKHUX U OJHOPOJIHBIX KameseK, MpU OTPULATEIbHBIX TeMIIepaTypax
— TIEPEOXJIAKCHHBIX, U HE AaroT ocaakoB. Ciydaercs, 4YTO U3 HUX BbINAJaeT
ciabast MOpOCh Wi (TIPU HU3KUX TEMIIEpaTypax) OUeHb CIa0bIi CHET.

8. Crnouctele 001aka TakkKe HaXOIATCS B HIDKHEM sipyce. DTO camble
Oym3Kue

K 3eMHOM MOBEPXHOCTH 00JaKa: B paBHUHHOW MECTHOCTH MX BBICOTa MOET OBITh
BCETO HECKOJIBKO JECATKOB METPOB HaJ 3€MJIEH. DTO OJHOPOJHBIA HA BUJ CEpPbHIU
CJIOM KaIleJIbHOIO CTPOEHHS, M3 KOTOPOr0 MOXKET BbINaAaTh Mopocb. Ho mipu
JIOCTATOYHO HU3KUX OTPHUIATEIBHBIX TEMIleparypax B oOJlakaxX TMOSBISIOTCS U
TBEPJbIC DJIEMEHTHI; TOT/Ia U3 00JIAKOB MOTYT BHINAAATh JICASHBIC UTJIbI, MEIKHMA
CHET, CHEXKHBIE 3epHa. SIBICHH Tajio 3TH 00J1aKa HE JIAal0T; COJTHEYHBIN JUCK, €CIIH
OH TMPOCBEUMBACT CKBO3b OOJaKa, HMEET 4YeTKHE ouepTaHus. BpemeHamwu
CJIOMCTBIE O0JIaKka MPEJCTaBIISIIOTCS B BUJIE PAa30pPBAHHBIX KIIOYBEB; TOrJa HUX
Ha3bIBAIOT PA30PBAHHO-CIIOMCTHIMU.

KyueBbie oOmaka — 93TO OTHenbHBIE OOJaKa B HIDKHEM U CpEIHEM
gpycax, KakK TpaBWIO, IUIOTHBIE U C PE3KO OYEPUECHHBIMU KOHTYpaMH,
pasBUBAOIIMECS BBEPX B BHAC XOJIMOB, KymosioB, OamieH. OHH HMMEIOT
KITy0000pa3HbIii XapakTep (ITOXO0XKH Ha KOYaHbI I[BETHOM KamyCThl) U HA COJIHIIC



KaxyTcsl spKko-0enbiMu. OCHOBaHHUSI 00JIAKOB CPaBHUTENBHO TEMHBIE, Oosiee Wi
MeHee ropu30HTalbHbIe. [IpoTHUB cosHIa o0naka KaXyTcsi TEMHBIMU CO CBETJIOH
KaiiMoil mo kpasm. OOjaka 4acTO HACTOJIBKO MHOTOYMCIEHHBI, YTO OOpas3yroT
rpaael. MlHOTIa OHM WMEIOT pa3opBaHHBIE Kpask M Ha3bIBAIOTCS Pa3OpPBaHHO-
KydeBbIMU. KyudeBple o00naka CcOCTOAT TOJNBKO U3 BOJSHBIX Kanenb (0e3
KPUCTAJUIOB) M OCAJIKOB, Kak IpaBwio, He nawT. OgHako B TPONMKaX, IIE
BOJIHOCTH 00JIAKOB BENIMKA, U3 HUX BCIIEICTBUE B3aUMHOTO CIHMSHUS Kareib MOTYT
BBINAJAaTh HEOOJIBIIHE JOMK/IH.

KydeBo-noxaeBbie o0naka SBIAIOTCS JalbHEWUIIEH CTaauei pa3BUTHUS
Ky4eBbIX. OHU IPEACTABIAIOT COOOM MOIIHBIE Ky4€BOOOpa3HbIE MACCHI, OUEHb

5CHJIBHO Pa3BUTHIC M0 BEPTHKAIM B BUJIE TOp M OallleH, 4acTO OT HUXKHETO U JI0
BEpPXHEro spyca. 3akpblBas COJHIE, OHM HMMEIOT MpPAuyHbld BHJI U CHUJIIBHO
YMEHBIIAIOT OCBEUIEHHOCTh. BepIIMHBI X MPUILTIOCHYTHl U UMEIOT BOJIOKHUCTYIO
HNEPUCTO-00pa3HYI0 CTPYKTYPY, HEPEIKO XapakTepHyro (opMy HaKOBaJIEH.
KydeBo-moxkaeBpie 001aka COCTOSAT B BEPXHHUX YACTSAX U3 JICJSHBIX KPUCTAIIIOB, a
B HIDKHUX — U3 KPUCTAJUIOB M KareleK pa3InyHON BEJIMYUHBI, BIUIOTH O CaMBIX
KpynHbIX. OHU JAIOT OCAJKHU JIMBHEBOIO XapaKTepa: 3TO MHTEHCUBHBIE JOK[IH,
MHOT/Ia C T'PaJioM, 3UMOIO CHJIBHBIN I'ycTol cHer, Kpyna. C HUMH 4acTO CBSI3aHBI
I'PO30BBIE SBJICHUS, KOTOPbIE OyAyT MOJIpPOOHEE PAacCMOTPEHBI B IMOCIEAYIOLIEM.
[ToaToMy Takue oOjaka Ha3bIBAIOT €LIE IPO30BBIMU (a TakXke JMBHEBbIMM). Ha nx
dbonHe Hepenko HabmonaeTcs paayra. [long ocHOBaHUSIMU ATUX 00JIAKOB, TaK K€ KaK
U TOJ CJOUCTO-JOKIEBbIMHU, YacTO HAOJIOJAIOTCA CKOIUIEHHMSI pa30pBaHHbBIX
00J1aK0B (TUTIA Pa30PBAHHO-CIOUCTHIX HIIA PA30PBAHHO-KYUEBbIX ).

Oonaxka koneekyuu (Kyueeooopasuwie). Pa3znuunsi B CTPYKType U BO
BHEIIHEM BHJAE OOJAKOB OOBSACHAIOTCA pa3iMuMsIMU B  YCIOBUAX UX
BO3HUKHOBEHUS (pUCYHOK 2). [ToaTomMy oOjaka MOXKHO pa3feluTh HAa HECKOJBKO
TeHETUYECKUX THUTIOB.

Paznmuuator oGmaka BHyTpumaccoBbie W (ppoHTanbHBIC. [lepBbie 00s3aHbBI
CBOMM TIPOMCXOXKIECHUEM TIpoIleccaM BHYTPH BO3AYIIHBIX Macc. BTopeie —
npoleccaM, CBS3aHHBIM ¢ ()POHTAMHM, T. €. MPOUCXOIAIIAM Ha TpaHUIAX MEKIY
BO3/TyIIIHBIMUA MaCCaMHU.

HEYCTOMYMBBIX BO3AYUIHBIX Maccax (XOJOAHBIX, a JjeTtoMm Hax cymeil 0
005ak000pa3oBaHue CBSI3aHO C CHUJILHO Pa3BUTON KOHBEKIIMEH MPU HEYCTONYHBOM
ctpatupukauuu. B pe3ynbrare aauabaTUYECKOTO OXJAXKACHHS BO3AyXa B
BOCXOJISIIMX TOKAaX W BO3HHKAIOT oOjaka KoHBekiuu (puc. 1). B cpemnem
CKOPOCTb BOCXOJSIIKUX TOKOB MpH 00Jako0Opa3oBaHUM mopsaaka 3— 6 m/c, HO B
oTIeNbHBIX cayvasx Boie 10 u gaxxe 20 m/c. Bokpyr obnaka Habmonatorces 6osee
ci1a0ble HUCXOIAIINE TBUKEHHUS.



[Iporiecchl  0Opa3oBaHMs ONPEACISIOT W XapaKTEPHBIM BHEIIHUN BUJ
00JIaKOB, TO3BOJIAIONINI Ha3BaTh HMX Ky4deBooOpasHbIMU. [lo MexIyHapoHOM
KJIaccH(UKAIMU ITO TPEXKJIC BCErO Ky4eBhbIe 00JIaka, KOTOPBIE TPU MOCIEIYIOIIEM
pPa3BUTHH MOTYT IPEBPATUTHCS B Ky4eBO-J0Xk IeBbIc. [IpeBpalieHue 3aKimodacTcs
B ITOSIBJICHUH JICJTHBIX KPUCTAIIOB B BEPXHUX YACTSAX O00JIAKOB, HIIH, KaK TOBOPSIT,
B OJICICHCHWM BEpIIMH 00JakoB. BHemiHe 3To BbIpaXkaeTcs B TOTEpe
KIIy00OOOpa3HOro XapakTepa BEPIIMH, B TIOSBICHWA B HUX BOJOKHUCTOM
CTPYKTYpbl. IMEHHO 3TOT MpOIECC MPUBOANT K BBIMAJICHUIO TUBHEBBIX OCAIKOB M3
KYy4€BO-0XKICBBIX

KyueBo-moxaeBbie o0jaka Jake B YMEPEHHBIX IIHPOTaX MOTYT B
OTIICTBHBIX CIy4asx JOCTUTATh BHICOTHI 13 xm W MpoHUKATh B cTparochepy. B
TPOIIUKAX OHU MOTYT Pa3BUBATBhCSA 1O BEPTUKAIW Jaxe Bbimie 15 wmw.
[TonepedyHnKM KydeBO-TOKIEBBIX 00maKkoB gocturatoT 15—20 xu, mpu 3TOM
o0Jlaka COCTOSIT U3 OTJEIbHBIX SUEeK, CYIIECTBOBAHNE KOTOPBIX KPATKOBPEMEHHO:
20—30 MuHYT.

JIns CUJIBHOTO pa3BUTUA OOJAKOB KOHBEKIIMM OYEHb Ba)XXHO, 4YTOOBI
BO3JyIIHAs Macca [0 3HAYUTENIbHOM BBICOTHI O0Majgana HEYCTOMUMBOCTBIO
cTpatTu@UKauuyd. ITO 3HAUYUT, YTO BEPTUKAJIbHBIE TPAUEHTHl TEMIEPATYPhI B HEN
70 YPOBHS KOHJEHCAlMH (T. €. 10 YpOBHS, TJi¢ HauMHaeTcss 00JaKkoo0pa3oBaHUE)
JOJDKHBI OBITh BBILIE CyX0aJAHa0aTUYECKOro WM MO KpanWHed mepe OMM3KUMH K
HEMY, a HaJl ypOBHEM KOHJIEHCAI[MN — BBILIE BIAXKHOAIUA0ATUYECKOTO.

TemmepaTypsl Ha ypoBHE OJie/IecHEHUS OKOJIO -8 — -12° unu eme Huxe. Jlo
JOCTUKEHHS 3TOTO YPOBHSI OOJIAKO COXpPAHSIET KaleJbHYI CTPYKTYpY, OCTAeTCs
KYy4EBBIM.

Cinion ¢ MHBEpCUSIMH TEMIEPaTypbl WM JaXe C MaJbIMU BEPTUKAIbHBIMU
rpaueHTaMU TEMIIEPATYPHI 3aJ€PKUBAIOT PACIIPOCTPAHEHUE KOHBEKIIMU. OHU TaK
¥ Ha3bIBAIOTCA 3ajiepkuBatonumMu ciosiMu. Korja kydeBbie o6jlaka B CBOEM POCTe
B BBICOTY JOXOIAT IO TAaKOTO CIOS, MX JaJbHEMIIEe Pa3BUTHE IPEKpaIlacTcs.
Ecnn ke ciOW WMHBEPCHM JICKUT HU3KO, OH MOXET I[OMEWATh U CaMOMY
o0pa3oBaHHI0 00JIAKOB.

B X0JOIHBIX BO3IYLIHBIX Maccax, IBWXKYIIUXCA HAJ TEIUIOW MOBEPXHOCTHIO,
o0Jyaka KOHBEKIIMM BO3HMKAIOT M HaJ cylieil, u Hag mopeM. Ho Han cymieit netom
OHM Ppa3BHBAIOTCS TaKK€ B MECTHBIX BO3AYIIHBIX Maccax HaJ CHUJIbHO
MPOTPEBAIOLICHCS  JHEM  IOBEPXHOCTBIO  TOYBBL. B Takux  ciywasx
00nakoo0pa3oBaHNe UMEET OCOOCHHO SPKO BBIPAKEHHBIM CYTOUYHBIA XOJ: OOJaKa
MOJIy4atOT HauOOJbIIee Pa3BUTUE B IMOCIENONYJEHHbBIE Yachl (4acTO C Irpo3amu,
WHOT/IAa C TpajJioM) W HUCYE3al0T HOYbIO. MeHee pe30K, HO BCE K€ CYIIECTBYET
CYTOYHBIN X0]1 00JJAKOB KOHBEKIIMH B XOJIOAHBIX MaccCax.

3uMOll HaJ CyIIeW, MOKPBITOM CHEroM, oOJlaka KOHBEKIIMU PEAKU WU
OTCYTCTBYIOT; MX Pa3BUTHE B XOJIOJHBIX MAaccax HAYMHAETCA BECHOM, MOCJE TOTO



KaK CHEXXHBIM MOKpOB cTasyi. Hanm MopeM oOiaka KOHBEKIIMHM YacTbhl U XOPOIIO
Pa3BUTHI TAKXKE U 3UMOIL.

Oobnaka eocxooauwieco cKoavyicenusa (cioucmooodpasuvie). B cBsizu ¢
(poHTaMU BO3HUKAIOT 00JlaKa BOCXOJSIIETO CKOJbXEHHUA. OHU NpPEJCTaBISIIOT
co00if OrpoMHbIE OOJAYHBIE CHCTEMBI, BBHITSHYTHIE B JUIMHY BAOJb (ppoHTa Ha
TBICSIYM KWJIOMETPOB M B IIMPUHY 3aXBaTbIBAIOLIEE COTHU KHJIOMETPOB. B
OCHOBHOM CBOEW YacCTH OHHM MMEIOT BUJ MOIIHBIX OOJIAYHBIX CIIOEB, MOYEMY H
Ha3bIBAIOTCSl CIOMCTOOOPA3HbIMM (HE CMELIMBATh CO CIOUCTBIMU OOJaKaMH IO
MEXIyHapOaAHON kiaccupukanuu). OpoHT OTHEISeT MOJOTUH KIWH XOJIOJHOTO
BO3/lyXa OT JIEXKAIIETo PSIIOM C HUM U HaJ HUM OoJiee TEIIOro Bo3ayxa (pPUCYHOK
3). IIpu 3TOM, KaKk npaBuIIO, pa3BUBAETCS BOCXO/SIIEE JBUKEHUE TEIJIOrO BO3yXa
110 XOJIOJTHOMYSKJIUHY.
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GO 800 xm

Pucynok 3- Cxema BOBHUKHOBEHUSI 00JIAKOB BOCXOSIIETO CKOJIbKEHUS

Tak Kak MOBEPXHOCTh (PpOHTA OYEHBb MOJorasi (TaHT€HC €€ yrjia HakJIoHa
Bcero 0,01 wim MeHbINE), TO B OCHOBHOM JIBHXXEHHUE TEIUIOIO BO3ayXa
npeacTaBisger co0oil Topu3OHTaNbHBIM mepeHoc. Ho Bce ke Kk 3TOMY
TOPU30OHTAIBHOMY  TIEPEHOCY  IPUCOSAUHSACTCS  HeOOoJbIas  BepTUKAIbHAs
COCTaBJISIIOIIAs, MOPSIIKA CAHTUMETPOB WJIM JI0JIE€H CaHTUMETpa B CEKYHIY, U 3TO
YpEe3BBIYAMHO Ba)XKHO. MeEJIEHHOE BCIIOJ3aHUE TEIUIOTO BO3yXa IO XOJIOJIHOMY
KJIIMHY TPUBOJIUT K aauabaTUYeCKOMy OXJIAKJICHHIO MOIIHBIX €ro CJI0eB U K
KOHJICHCAIlMM B HUX BOJSHOrO IMapa. B pe3ynbTaTe W BO3HUKAET oOJayHas
CUCTEMa, PACIOJI0KEHHAsl B TEIJIOM BO3yX€ HaJl XOJIOJHBIM KIMHOM.

Oco0eHHO XOpOoIIo0 OHa BBIpaXXeHa B ciydyae Teruioro ¢ponrta. Camas
MOIIHAsl YacTh CUCTEMbI BOJU3M JUHUU (POHTA MPEJCTaBISET COOOM CIOUCTO-
JOKJIEBbIE 00-JJaka B HECKOJIbKO KHJIOMETPOB TOJIIIUHOW, HAMPUMEP MEXIY
ypoBHsiMH 1—2 u 6—8 xm. Jlanbiie ot iuHUM GpoHTa 00IaKa MEPEXOAsiT B MEHEe
MOIIHBIE BBICOKO-CIIOUCTBIEC, €IIE JajJbllleé — B IEPUCTO-CIOUCTHIE, NEPEN
KOTOPBIMU HAOJIOJIAIOTCSI TPSJIbI MEPUCTBIX YXKE HA PACCTOSHUU MHOTHUX COTEH
KHJIOMETPOB OT JIMHUM PpoHTa (puc. 5).



Ocanku u3 BEICOKO-CIIOUCTBIX 00JIAKOB HE JOCTUTAIOT 3€MHOW MTOBEPXHOCTH,
no KpaiHed wmepe JseroM. Ho H3 CIOWCTO-IOXKAEBBIX OOJAKOB BHIMAIAIOT
0OJIO)KHBIE OCAJKHU MOJ0coH, mupuHa kotopoit 200—300 kM u G6onee. Bmecte ¢
nepeMenieHneM (QpoHTa MEPEMENIAIOTCS U CBsI3aHHBIE C HUM OO0JaKa M OCajKH.
[losiBneHre Ha 3amaJHOM WM FOKHOM TOPH30HTE BBITSHYTBHIX (CXOMISIIUXCS B
MIEPCIIEKTHBE) TOJIOC TIEPUCTHIX OOJAKOB YacTO SIBISCTCS IMPEI3HAMEHOBAHHUEM
NpUOIMKEHUST TEIJIOro (poHTa € MOCIEnylolerd 0ojiee WM MEHEe MOIIHON
00JTaYHOCTHIO M OCA/IKAMH.

3. coyyae XOJOJHOTO (pPOHTA TOJy4yaeTcs, MO CYIIEeCTBY, Takas xKe
oOnayHas cuctema. OTIMYMe ee COCTOUT B TOM, YTO 0OJIauHasi CUCTEMa XOJIOIHOTO
dbponTa Oosee y3kas, a B NepeaHer (Hanbosiee MOIIHON) YacTH MMEET XapakTep
KYy4eBO-/IOKICBBIX OOJIAKOB C JTUBHEBBIMH OCAJIKaMH, TaK KaK MOJBEM TEILIOTO
BO3JlyXa UMEET 3/IeCh Oosiee OypHBIN XapaKTep, YeM B CiIydae TEeIIoro (poHTa.

@®poHTaiabHbIE 00JlaKa MOTYT YCHUJIMBAThCA IMpPHU MNPUONMKEHUH (POHTA K
ropHomy xpe0ty. IIpu nogbeme BO3yIIHOTO TEYEHHSI 10 TOPHOMY CKIIOHY B HEM

5MOTYT Pa3BUBAThCA M CAMOCTOSITENbHBIE Ooporpaduveckue obiaka, Jaile BCEro
Ky4eBOOOpa3HbIE.

®poHTalibHas 00JIAYHOCTh B HAWMEHBIIEH CTENEHH OOHAPYKUBACT
cyTouHbIN x01. Ho Bce ke THEM OHa HEMHOT'O YCUJIMBAETCA.

Bo BHeTpommueckux ImmMpoTax MpeobdiaagaroT o0Jaka BOCXOSIIETO
CKOJIRKEHHS. B Tpomrkax OCHOBHOE MECTO MPUHAIIICKUT 00J1aKaM KOHBEKIIUH.

Oonaunocms, ee cymounwlii u 2000601 x00. Cmenenb HNOKPbLIMUSL
HebecHo2o c8o0a obakamu Hasvlearom oorauHocmouio. OOIaYHOCTh BBIPAKACTCS B
JIECATHIX JOJIIX MOKPBITHS HeOa. [Ipu o6nakax, MOTHOCTHIO 3aKphIBAIOIIUX HEOO,
o0nayHOCTh 0O003HavaeTcst yncyioM 10, Mpu COBEPIIEHHO SICHOM HEOe — YHCIOM
0. ITpu BBIBOZIE CpeAHUX BETUYMH MOKHO JaBaTh M JECATHIC JOJIU €IUHUIIBI. TakK,
Hanpumep, 5,7 03HavaeT, uTo obJiaka MOKPhIBAOT 57% HebocBOAA.

Jnst ciyxObl MOTOJBI CYIIECTBYET OCOOBIM KOJ 0O0JJaYHOCTH, TJIe BCE
CTENIEHU TOKPHITUS Heba ykiaapiBatoTcs B pyoOpuku ot 0 mo 8, a nudpoit 9
0003HAUYaAIOTCSl YCTIOBUS, KOTJa OOJIAYHOCTh HENb3sS BHIETh H3-32 TEMHOTHI,
TyMaHa, MbLIbHOM OypH U T. TI.

O6nayHoCcTh OOBIYHO oOmpenaenseTcs HaOmogaTenaeM Ha ria3.  Ho
CYIIECTBYIOT JJIS ATOTO W TPUOOPHI B BHJIC BBIMYKIOTO TOIYyCHEPUIECKOTO
3epKayia, OTpa)karolero Bech HeOOCBOA U ¢doTorpadupyeMoro cBepxy, JmOo B
BUjIe (OTOKAMEPHI C aHATOTUIHBIM OOBEKTUBOM.



[IpuHATO 1O OTJAEIBLHOCTH OIICHUBATH OOIIEe KOIMYECTBO 00J1akoB (OOITyIO
00JJTAYHOCTb) M KOJUYECTBO HIDKHUX OO0JIaKOB (HIDKHIOIO OO0JIAYHOCTH). ITO
CYIIECTBEHHO ITOTOMY, YTO BBICOKHE, a OTYACTH U CPEIHHE O0JIaka MEHBIIE
3aTCHSIOT COJHEYHBIA CBET M MEHEE BaKHBI B MPAKTUYECKOM OTHOIICHUU (IS
aBHaIuu, HarpuMep). Jlanpine peub OyIeT UATH TOJIBKO 00 00I11Iel 001a9HOCTH.

O6iauHOCTh UMEET 00JIBbIIIOE 3HAUEHUE JIsi 00opoTa Teria Ha 3emue. OHa
OTpakaeT MPSIMYIO COJIHCUHYIO PaJMAlldI0 W, CJIEI0BATEIbHO, YMCHBIIACT €
TIPUTOK

1 3emHOM TOBepxHOCTH. (OHa TakKe YBEJIMYMBACT pACCESIHUE paJualllH,
yMeHbIaeT 3G(PEKTUBHOE H3IyYEHHUE, MEHSET YCJIOBUS OCBEIICHHOCTH. XOTS
COBPEMEHHBIE CaMOJIETHI JIETAIOT BBIIIE CPEIHErO sipyca OOJaKOB U /AK€ BBIIIE
BEPXHET0 sApyca, O0JAaYHOCTh MOKET 3aTPYAHUTh B3JIET M IOCAAKY CaMoJIeTa,
MeIIaeT OpUEeHTAIKU 0e3 TPUOOPOB, MOXKET yIrpoKaTh 00JICICHEHUEM camoJieTa U

mp.

CyTouHblii X071 OOJAYHOCTH CJIOKEH M B OOJIBIIONW CTENEHW 3aBUCUT OT
poroB o6OsakoB. CroucTele U  CIOMCTO-KydeBble O0JIaka, CBS3aHHBIE C
BBIXOJIAKUBAHUEM BO3AyXa OT 3€MHOM MOBEPXHOCTH U CO CPABHUTEIBHO CIAOBIM
TypOYJEHTHBIM IMEPEHOCOM BOJSIHOTO Iapa BBEPX, UMEIOT MAaKCUMYM HOYbIO U
yTpoM. KydueBooOpa3Hbie 00aka, CBI3aHHBIE C HEYCTOMUYMBOCTBIO CTpAaTU(hUKAIIUN
¥ XOPOIIIO BHIPAXECHHON KOHBEKIIMEH, HAPOTHUB, BO3HUKAIOT MPEUMYIIIECTBEHHO B
JHEBHbIE 4Yachl W Hcue3aroT K Houd. llpaBnma, Ham mopem, riae TemmepaTrypa
HOJCTU-JIAIONIEH MOBEPXHOCTU IOYTH HE HMMEEeT CYTOYHOTO Xoja, oOjaka
KOHBEKLIUU TaK)X€ €ro MOYTH He UMEIOT WM CJIa0blii MaKCUMyM IMPUXOAUTCSA Ha
yTpo OOnaka BOCXOASIIETO CKOJBXEHHUS, CBSI3aHHbIE C (PpPOHTAMHU, HE HMEIOT
SCHOT'O CYTOYHOT'O XO/a.

B pe3ynbrare B CyTOYHOM XO7€ 00JAYHOCTH HAJl CyIIel B YMEPEHHBIX IIMPOTax
JIETOM HaMEYaroTCs 1Ba MAaKCUMyMa: YTpOM U, 00Jie€ 3HAaUUTEIbHBIN, II0CTIE

5noayaHs. B xonoaHoe BpeMs roja, Koraa KOHBEKIIHS cilaba Uil OTCYTCTBYET,
npeodiasaeT yTpeHHU MaKCUMyM, KOTOPBIM MOKET CTaTh €IMHCTBEHHBIM (pHC.

3).

B TPOIHKAX BECh TOJ] MPe00IaaeT MOCICONYACHHBII MAaKCUMYM, TaK KaK TaM
BOKHEUIIMM 00J1aKOOOPa3YIOIINM ITPOIIECCOM SIBJISETCS KOHBEKIIMS.

Jlns mpumepa ykakem, 4to B BeHe B cpenHeM 3a BeChb I'OJl MaKCUMYMBbI
oOjauHocTH mpuxoAsTcs Ha § U 14 yacoB, a MUHUMYMBl — Ha 12 u 22 yaca.
[Tonmnas ammutyaa cyrouHoro xoja B Bene 0,8, T. €. MeHbIIE OJHOW AECATOU
NOKpBITUA HeOa. B XxapakTepHOM MOPCKOM KJIMMAaTe OHA €€ MEHbIIIE.



Ha BBICOKOTOpHBIX CTaHIUSAX, OCOOCHHO JIETOM, MHUHMMYM HaOII0JaeTCs
HOYBIO, KOI'/1a 00J1aKa PacIioIararTcs HU3K0, @ MAKCUMYM — IOCJIE MOIYAHS, IPU
pa3BUTUU KOHBEKLIUU.

B romoBoM X0j1¢ 00JJAYHOCTH B Pa3HBIX KIIMMATHYSCKUX 00JIACTSIX MECHSICTCS
no-pasHoMy. HaJ okeaHaMu BBICOKMX M CPEIHHMX IIHUPOT TOJOBOW X0 BOOOIIE
HEBEJIMK, ¢ MAaKCHMyMOM JIETOM HWJIM OCCHBIO U MHHHMMYMOM BeCHOW. EBpome
MaKCUMyM TPUXOJMUTCS HAa 3MMY, KOTJa HamOojee pa3BUTa IMKIOHHYECKas
JCATEIIBHOCTh C €€ (PPOHTAIBHON 00JaYHOCTHIO, @ MUHUMYM — Ha BECHY WU
JIETO, KOT/a Mpeo0iagaroT 001aka KOHBEKITHH.

B Bocrounoit Cubupu u B 3abaiikaibe, IJi¢ 3MMOM T'OCTIOJICTBYIOT
AHTUIMKJIOHBI, MAKCUMYM MPUXOJIUTCS HA JIETO WJIK OCEHb, 8 MUHUMYM — Ha
3UMY.

B cyOTpommkax, Tjie JIeTOM Mpeo0salaloT aHTUIMKIOHBI U Kyda 3UMOU
pacripoCTpaHsAeTCs NUKIOHWYECKas JCSITeIbHOCTh, MAaKCUMYM IIPUXOIUTCS Ha
3MMY, @ MUHUMYM Ha JIETO, KaK U B YMEPCHHBIX MUPOTax EBPOIBI, HO aMILUIATYyAa
37eCh OOJIBIIIE.

TakoB xe FOIIOBOI>’I X0 U B CpCIIHGfI A3I/IH, rac JICTOM BO3YX OYCHb AAJICK
OT HAaCbIIICHUA BCIICACTBUC BBICOKUX TCMIICPATYP, a 3UMOM CymcCTBYCT JOBOJIbLHO
HMHTCHCHUBHAas IHUKIOHHNYCCKAA ACATCIIbHOCTL: B Tamikente B SAHBapcC 6,4, B HIOJIC

0,9.

B Tpommkax, B 001acTsIX MMaccaToB, MAKCUMYM OOJIAYHOCTH MPUXOJIUTCS HA
JIETO, @ MUHAMYM Ha 3UMY.

KoHTpoJibHBIE BOIIPOCHI:

UTo BbI 3HaeTe 00 UCTIAPEHUHU U HACKIIICHUN?
['eorpaduueckoe pacrpeaesieHue UCIapsIeMOCTH U UCTIApECHMUS.
Onuimre XapakTepUCTUKU BIIAKHOCTH.

CyTOYHBIN U TOJIOBOM XOJ1 YIPYTOCTH Tapa.

Pacckaxkure o reorpaduueckoM pacipeiesiCcHUe BIaXXHOCTH BO31yXa.
Konnencarus B armocdepe.

Pacckaxure o sapax KOHACHCALUU.

Ob6mnaka.

MukpocTpyKTypa ¥ BOJTHOCTH 00JIaKOB.

OxapakTepu3yiTe MEXIyHAPOAHYIO KJIacCU(PHUKAILMIO0 00JIaKOB.
OnummmTe OCHOBHBIE pojia 00JIAKOB.

Yrto coboil mpeacTaBistoT o0aka KOHBEKIIUU (KyueBOoOOpa3HbIe)?
Pacckaxkure 06 o06J1aka BOCXOISIIIETO CKOJIbXEHUS (CIIOUCTOOOpa3HBIE).

o ® W ®© (velve veive lveve) o 0 W



B OO0sayHOCTB, €€ CYTOUYHBII U FOJOBOM XO/I.

S Pagunanus B armocdepe

He.]'[b: O3HaKOMUTHCS C SIBJICHUSIMU paananuu B aTMOC(I)epC.

Il1an:

5.1 O paguanuu BooO1ie. Jlygaucroe u TeraoBoe paBHOBECUE 3EMIIH.

5.2 CrnexTpanbHbIl COCTAaB COJIHEYHOM paauauuu. IHTEHCUBHOCTD MPSAMOU
COJIHEYHOW pajuanuu

5.3 I3MeHeHus COTHEYHOU pajualvii B aTMocepe U Ha 3eMHOU
MIOBEPXHOCTHU

5.4 TlornoueHnue coaTHeYHOM paauamuu B atmocdepe. PaccesHue coiHeuHOM
paguanum B atMochepe

5.5 SBnenus, cBs3aHHBIE C paccesitHueM paaranuu. CyMepKH U 3apsl.

Buaumocts

5.6 Pe3ynbTraThl ©3MEPEHNN NPSIMOM COJIHEUHOW PaJUaLlAH.
Pe3ynbraThl n13MepeHnil paccesiHHol paauanuu. CymmapHas
paguanus

5.7 Otpaxxenue comHeyHOM paauaruu. [lormomennas paguanus. Anpoeno
3eMmin

5.8 N3nyueHune 3eMHOM MMOBEPXHOCTU. BCTpeduHoe U3nyyeHue.
DddexTrBHOE U3TyUCHUE

5.9 PapmanmonHnslii 0ajnaHc 3eMHON MOBEpXHOCTH. M3nyueHue B
MHPOBOE ITPOCTPAHCTBO



5.10 Metoap! u3mepeHus paauanun. Pactipeaenenue paauanuu «Ha
rpaHuiie aTMochepbi»

5.11 3oHasbHOE pacnpeereHUE COTHEYHON paJHalii Y 36MHOM
MIOBEPXHOCTHU

5.12T"eorpaduueckoe pacnpeneacHue CyMMapHOH paJidalluu.
['eorpaduueckoe pacrpeaeneHue paaualoHHOTo OanaHca

5.1 O paguanuu BoodGuIe. JIyducroe u TenjioBoe paBHoBecue 3eMJIH.

B paouayuu eoodwe. OnexmpomacHumuas paouayusi, B JadbHEUIIEM
Ha3bIBaeMas 3JIeCb MPOCTO pajgualveld Wi HU3IydeHUEeM, ecTh (popma Marepuw,
OTJIMYHASA OT BEIIECTBA. YaCTHBIM CIIydaeMm €€ SIBIISIETCS BUIMMBIN CBET; HO K HEU
OTHOCSITCSL TaKKe€ M HEBOCHPUHUMAEMbBIE TIJ1a30M TaMMa-JIydd, PEHTTECHOBBI,
yibTpaduoIeTOBbIE, HH(PAKPACHBIC JIYYH, PAIUOBOJHEI.

Pagmanmst pacmpocTpaHseTcss IO BCEM HAMNpaBICHHSIM OT HCTOYHHKA
paavanuy, U3aydaTelnis, B BUJE AJIEKTPOMATHUTHBIX BOJIH CO CKOPOCTBIO, OYEHb
ommskoit k 300 000 xm/cex. DAEKTPOMArHUTHBIMU BOJIHAMH HA3bIBAIOTCS
pacrpocTpaHsIoONMecs B TMPOCTPAaHCTBE KojeOaHHs, T. €. MEepUOANYECKHE
U3MEHEHUS, AJIEKTPUUYECKUX W MarHUTHBIX CHJI; OHHM BBI3BIBAIOTCS JIBHIKEHUEM
ANIEKTPUUYECKUX 3apsi/IOB B U3TyyaTese.

Bce Tena, mMmeromue TemriepaTypy BbIIIE aOCOJIOTHOTO HYJIsSl, MCITYCKalOT
pajualuio Mpu MEPECTPOKe SIECKTPOHHBIX 000JOYEK MX aTOMOB M MOJIEKYJ, a
TaKXe MPU U3MEHEHUSIX B KOJICOAHUU aTOMHBIX SIJIEp B MOJIEKYJIaX U BO BpalllEHUU
MOJIEKyJl. B MeTeoponorun mpuxoauTcs UMETh JEI0 MPEUMYIIECTBEHHO C 3TOU
TEMIIEPATYPHOU paJHaALUEH, ONPEAEIIIEMON TEMIIEPATYPOU U3JIYYAIOLIEro Tejla U
€ro

SU3NMy4YaTeabHON crnocoOHOocThi0. Haila miaHeTa moflydaeT Takyko pagualuio OT
ConHia; 3emMHas TOBEPXHOCTh M aTMoc(epa B TO K€ BpeMs CaMU H3IIydaroT
TEMIEPATypPHYIO paaualliio, HO B IPYTUX Auana3oHax JJIMH BOJH.

PamuoBonnbl,  BO30ykIaeMble B~ TEXHHYECKUX  PaJAHOIEPEHAIOITNX
YCTPOMCTBAX, KaK M3BECTHO, HWMEIOT [UJIMHBI BOJH OT MWUIMMETPOB MO
KUJIOMETpPOB. TemmeparypHas »Ke€ paavanus HMEET [UJIMHBI BOJH OT COTEH
MUKPOHOB JI0 TBHICSIYHBIX JI0JIE MUKPOHA, T. €. OT IE€CATHIX JO MUJTMOHHBIX JOJIEH



musuiuMeTpa. Ene kopoue BOJIHBI pEHTT€HOBA U3YyUYEHUS U FaMMa-U3JIy4eHUs], He
SABJISIFOIIUXCS TEMIIEPATYP-HBIMU (OHU CBSI3aHbI C BHYTPUSAEPHBIMU MPOLIECCAMM ).

JIMMHBI BOJIH pajydaliii U3MEPSIOT ¢ OOJIBIIONW TOYHOCTHIO, U TTIOTOMY YI00HO
BbIpaXaTh WX B €JAUHUIAX 3HAYUTEIBHO MEHBIIUX, YEM MHUKPOH. ITO
MUITUMUKPOH —(MMK) — TBICAYHAsl JIOJs MHKpOHAa U anecmpem (A) —
JNECATUTBICAYHAs 10711 MUKpoHa. Hanpumep, nnuny BosHb! 0,5937 Mk MOXHO e1iie
Hammcath: 593,7 mmx unm 5937 A.

Temneparypayro paguanuio ¢ jyuHamu BoaH oT 0,002 mo 0,4 mk Ha3bIBaIOT
yibTpaduoneroBoit. OHa HEBUAWMA, T. €. HE BOCTIPUHHUMACTCS Tia3oM. Paguarus
oT 0,40 no 0,75 mx — 5TO BUAMMBIA CBET, BOCIPUHUMAaEMbI ria3oM. CBeET ¢

JUTMHOM BOTHBI 0K0J10 0,40 MKk — (DHOJIETOBBIM, C JUTMHOM BOIHBI 0K0JIO 0,75 MKk —
KpacHbli. Ha mpoMeXyTO4yHbIE [JIMHBI BOJIH TPUXOJIUTCS CBET BCEX IIBETOB
criektpa. Pagnanms

0o 4 mkx. OHa BKJIIOYAeT, KpoOMEe BHUJIHUMOTO CBETa, €Ile OMMKalIyro K HeMy I10
JUIMHAM BOJIH yibTpaduoieToByl0 U HHppakpacHyro paauanuio. ConaHedyHas
panuaiua Ha 99% sBIseTcs TakoW  KOPOTKOBOJIHOBOM — paauanuein. K
OJIUHHOBONIHOBOU  pAOUAYUU OMHOCAM  paouayuro 3eMHOU NOBEPXHOCMU U
ammocghepul ¢ onunamu o om 4 0o 100-120 mux.

Teno, ucnyckaromiee TeMIepaTypHyIO paaualnio, OXJIKIAACTCSA; €ro TeIIoBas
DHEPrusl NEPEXOIUT B DHEPTHUI0 paJualvM, B JYYUCTYH dHepruw. Korma xe
paguanys TagaeT Ha JPYyroe TeJIO W IOIVIOMIAETCS WM, JIy4HCTash SHEprus
HNEePEeXOIUT B JPYrue BUJbI SHEPTUH, INIaBHBIM 00pa3oM B TEIJIOTY. DTO 3HAYUT,
YTO TEMIIEpa-TypHas paJHalys HarpeBaeT Telo, Ha KOTOPOe OHA aaeT.

K TemneparypHoil paguanud OTHOCATCS W3BECTHbIE M3 (PU3MKUA 3aKOHBI
m3nydeHus Kupxroda, Credana—Dbonbnmana, [lnanka, Buna. B gactHOCTH, B
cOoOTBETCTBUM ¢ 3akOHOM Crtedana—bospiiMaHa SHEPTUs U3TydyaeMoW paJuaiiiu
pacTeT MPOMOPIMOHATHHO YETBEPTOW CTEMEHW aOCOTIOTHON TeMIepaTyphl
u3inyuarels. Pactipeiennenue SHEprum B CIIEKTPE paJivialliu, T. €. MO JAJIMHAM BOJIH,
3aBUCHUT, N0 3akoHy [lnanka, or Ttemmeparypsl u3nydarens. B coorBercTBuu ¢
3aKOHOM BuHa JjmHa BOJHBI, HA KOTOPYIO MPUXOIUTCS MAKCUMYM JYyYHCTOU
SHEPTUU, OOPATHO MPOTIOPIIMOHAIBHA a0COTIOTHOMN TeMIlepaType u3aydaTess. ITo
3HAYUT, YTO C MOBBIIICHUEM TEMIIEPATYPbl MAKCUMYM SHEPTUU MEpEeMENIaeTcs Ha
Bce 00J1ee KOPOTKHE BOJIHEI.



VYkazaHHbIE 3aKOHBI OTHOCSATCA K TaK Ha3bIBAEMOMY a0COJIFOTHO YEPHOMY Telly,
T. €. K Tely, KOTOpO€ IOIJIOMIAET BCH MAJAIOIIYI0 HA €ro paJualvio U caMo
U3IIy4aeT

5MakCUMyM paJuaiii, BO3MOXXHBIA MpU JaHHOW Temrepatype. OjHaKo ¢
OTIPEICTICHHBIMHU TTOTIPABKAMH OHU IPUMEHUMBI KO BCEM BOOOIIE TEIIaM.

HekoTopsie BeniecTBa B 0COOOM COCTOSIHUU U3IY4aroT pajualuio B OosblIeM
KOJIMYECTBE M B JPYyroM JAMANa3OHE [JIUH BOJH, 4Y€M JTO CIEAyeT IO HX
temneparype. Takum o0pa3zom, BOZMOKHO, HAIIPUMED, U3TyUYE€HUE BUAMMOIO CBETA
IIPU TAKUX HU3KUX TEMIIEpaTypax, MpU KOTOPHIX BEIIECTBO OOBIYHO HE CBETUTCS.
Ora paguanus, HE IOAYMHAIOLIASACS 3aKOHaM TEMIIEPaTypHOIO H3JIy4eHHUS,
Ha3bIBACTCS JIIOMUHECLICHIIUEH.

JIns ATOro BEMIECTBO MPEABAPUTEIIBHO JIOHKHO IIOTJIOTUTH OIPEeICHHOE
KOJMYECTBO SHEPTMHM W TPUHUTH B TaK HA3bIBAEMOE BO30YKICHHOE COCTOSHUE,
OoJiee Gorartoe PHepruei, yeM HOpMajibHOe COCTOsIHUE BerecTBa. [Ipu oOGpaTHOM
nepexoje BEMIeCTBA M3 BO30YKIEHHOTO COCTOSHHS B HOPMAJIBHOE W BO3HHKAET
JIOMUHECHCH-IIUS. JIFOMHHECIICHIINEH OOBSICHSIIOTCS, MEXY IMPOYHMM, IOJISIPHBIC
CHUSHHUS U CBE€YCHHE HOYHOTO HeOa.

TepMuHOM pajualivsi Ha3bIBAIOT TAKXKE SIBICHUE COBCEM APYIroro poja,
MMEHHO

— KOPOYCKYJISPHYK DPaJWaldI0, T. €. IOTOKH DJIEKTPUYECKH 3apsiKEHHBIX
DJIEMEHTAPHBIX YAaCTHI] BEIIECTBA, NPEUMYIIECTBEHHO MPOTOHOB M JJEKTPOHOB,
JBUKYIIHUXCSA CO CKOPOCTSIMU B COTHU KHJIOMETPOB B CEKYHJY, XOTS U OOJIbLINMH,
HO BCE-TaKM OYEHb MAJEKUMU OT CKOPOCTH CBETA. DHEPTHsl KOPIIYCKYJSIPHOU

7 o
paguauuu B cpeHeM B 10 pa3 mMeHbllle, 4eM 3HEPTUsl TeMIEpaTypHOU paauanuu
CosHnia. OIHAKO OHA CHJIBHO MEHSETCS C TCUCHUEM BPEMEHU B 3aBUCUMOCTH OT
¢usnueckoro cocrosius CoaHIA, OT COJIHEYHON aKTUBHOCTH.

Huxe 90 kM koprycKymsipHas paauaius B aTMoc(epy MouTH He MPOHUKAET.
Jlanpuie B 3TOM TJIaBE TOBOPUTCSA UCKIIFOUUTENIBHO O TEMIIEPATYPHOU
paguanuu.

Jlyuucmoe u mennogoe paenogecue 3emau. Jlyuucras sueprusi ConHia
SBJISIETCS. OCHOBHBIM, a MPAKTUYECKH E€AWHCTBEHHBIM HCTOYHUKOM TeIUIa st
MOBEPXHOCTHU 3eMJin 1 Jytsl ee atMocdepnl. Paauanus, moctynaromas oT 3837 ¥ OT
JIyHBI, HHMYTOXKHO Majla MO CPABHEHHUIO C COJHEYHOM paguanuen. Taxxke
HUYTOKHO MajJl M TOTOK Teruia, HalpaBJICHHBIH K 3€MHON ITOBEPXHOCTH U B
atMocdepy u3 riayOouH 3emitn.



YacTph COJIHEUHON paJualvK MPECTaBISIET COO0M BUAUMBIN cBET. TeM cambiM
CoHile sABageTCs U1 3eMJIM UICTOYHUKOM HE TOJIBKO TEIja, HO M CBETa, BAXKHOTO
JUISL )KU3HU HA 36MHOUW ITOBEPXHOCTH.

Jlyaucrast sueprus CoyiHIIa TpeBpamiaercs B TEIUIO OTYaCTH B CaMoOW
aTMocdepe, HO TJIaBHBIM 00pa3oM Ha 3eMHOW MoBepxHOCTH. OHa UIET 3/1eCh Ha
HarpeBaHWE BEPXHUX CJIOEB MOYBBI M BOJIBI, @ OT UX M BO3ayxa. Harperas 3emHas
MIOBEPXHOCTh U HarpeTas arMocdepa B CBOIO OYepe/lb CAaMH U3ITYYarOT HEBUINMYIO
uHppakpacHyo pauanuio. OTmaBas 3Ty pagualfiio B MHPOBOE IMPOCTPAHCTBO,
3eMHasi IIOBEPXHOCTh U aTMOC(epa OXJIaXTat0TCsl.

OneIT NOKAa3bIBAET, YTO CPEAHUE IOJIOBBIE TEMIIEPATYPhl 36MHOW IIOBEPXHOCTH
U aTtMocdepbl B 000 Touke 3eMJIM Mallo MEHSIOTCS OT roja K roay. 3a
HCTOPUYECKOE BPEMsI B ATUX BECbMa OIPAHMYEHHBIX U3MEHEHHUSX, [10-BUINMOMY,
HE OBLIO HUKAKOW OINpEEeNIeHHON HAMPABIEHHOCTH; ObLIN JUIIb KOJIEOaHUs OKOJIO
cpenHux 3HaueHui. Takum oOpa3om, €ciii paccMaTpuBaTh 3eMIIIO 3a Oojee WiH
MEHE€ UIMTEIIbHbIE MHOTOJIETHHE MPOMEXYTKH BPEMEHH, TO MOKHO CKa3aTh, YTO
OHA HaXOJIUTCS B

6TETUIOBOM PaBHOBECHH: MPUXO]I TEIJIa YPaBHOBEIIMBAETCS ero moTepei. Ho Tak
Kak 3emJs (C aTMocdepoil) moiaydaeT TeIio, MOorjiolas COJTHEYHYIO paJaualuio, u
TEpSIeT TEIUIO MyTeM COOCTBEHHOTO HM3Iy4Y€HHUs, TO MOXHO 3aKJIOYWTh, YTO OHA
HAXOJUTCS U

C JIy4uCTOM PaBHOBECHUU: IPUTOK PaAUALIMU K HEW YPABHOBELINBACTCS OTAAYEN
paauanyu B MUPOBOE MPOCTPAHCTBO.

5.2 CnekTpajbHbIil COCTAaB COJTHEYHOM paauauuu. UHTEHCHBHOCTD
NMPSAMOM COJTHEYHOH paaranuu

Cnexmpanvuplii cocmae coaneynou paouayuu. Ha unmepean Onun 6oaH
meaxncoy 0,1 u 4 mx npuxooumcs 99% eceu snepeuu conneunou paouayuu. Beero
1% ocraercs Ha pagualMiO ¢ MEHBIIIMMHU U OOJBIIUMU JJIMHAMU BOJIH, BIUIOTH JI0
PEHTITE€HOBBIX JIy4ed U PaJuOBOJIH.

Buaymebiil cBET 3aHMMAaET y3KUM MHTEpBal JJIMH BOJH, Bcero ot 0,40 no 0,75
MK. OIHAKO B 3TOM HMHTEPBAJIC 3aKJIIOYAETCS MOYTH ITOJOBHUHA BCEUW COJHEYHOMN
ayurcto sHeprun (46%). Iloutm cronbko xe (47%) npuxoguTcs Ha
nH(ppakpacHbIe JIy4H, a OCTaIbHbIC 7% — Ha yIbTpaduoICTOBbIE.



Pacnpenenennie sHepruu B CIEKTPE COTHEYHOM pajualiiu 10 MOCTYIUJIEHUS €
B arMoc(hepy MOXXHO NMPUOIMIKEHHO HAaWTU IyTEM SKCTPAINOJSIUU PE3YJIbTaTOB
Ha3eMHbIX HaOmofeHui. B mociieqHee BpeMsi BaKHbBIE PE3YNbTAThl IMOTYYEHBI
TaKXe C TOMOIIBIO PAKET U CIYTHUKOB (PUCYHOK 4).
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Pucynok 4- Pacnipeaenenue 1y4ucToil SHEpruu B CIEKTPE COJIHEUHON paualun
710 TIOCTYIUIEHUSI B aTMOc(epy (CIUIONIHAS TUHUS) U B CHEKTPE a0COIIOTHO YEPHOTO
TeJa Ipu

temriepatype 6000° (mpepbiBuctas nunus). Oonactu crektpa: YO — ynpTpaduonerosas, B —

Bugumasi, MK — undpakpacnas. IHTeHCUBHOCTH paananuu qaHa B 10~ xan/cm mun. ans
uHTepBaia anuH BoiH 0,01 wmx.

D10 pacmpeaeneHue (PUCYHOK 5) JT0OCTaTOYHO ONM3KO K TEOPETHYECKHU
MOJIYYEHHOMY PacHpeeICHUIO SHEPTUU B CIIEKTpe aOCOIIOTHO YEPHOTO Teja Mpu
temneparype 6000°. MakcumMym JIy4HCTOM SHEPrUU MNPUXOJUTCA MPU 3TOM B
COJIHEUHOM CIIEKTpE, KaK W B CIEKTpe a0COJIOTHO YEPHOr0 Tejia, Ha BOJIHBI C
mHaMu 0koso 0,47 mk, T. €. Ha 3€JIEHO-TONYObIe JTy4d BUAMMOM YacTH CIIEKTpA.
Opnnako B yJIbTpaduoIETOBOM YaCTH COJTHEUHOTO CIEKTpa DHEPTHUs CYIIECTBEHHO
MEHbIIIE, YeM B yIbTpadrOJIeTOBON YacTU CIEKTpa abCOMIOTHO YEPHOTO Teja MpHU
temneparype 6000° K.
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Pucynok 5- Pacnipenenenue 1y4ucToi SJHEpruu B CIIEKTPE COJIHEYHOM paJuallii Ha IPAHULIC
atMocdepsl (BepXHsis KpUBasi) U Y 36MHOW MTOBEPXHOCTH (HYKHSS

o -3 2
KpHBas) MpHu BbICOTE coHIa 35°. IHTEHCUBHOCTD paauanuu naHa B 10~ xan/cm mun
1utst uHTepBasia JutuH BoyiH 0,01 mk.

Takum oOpazom, ComHIle, CTpOTro TrOBOps, HE SIBISIETCA aOCOJIOTHO UYEPHBIM
teraoMm. OnHako ykazaHHylo Temreparypy 6000° MOXHO cudTaTh OJM3KOM K
(dakTHueckoil TeMrepaType Ha noBepxHoctu ConHia.

Humencuenocmov npamoi conneunon paduayuu. Paguanuro, NpuxoIsiyro K
3€MHOM MMOBEPXHOCTU HETIOCPEICTBEHHO OT COJIHEUYHOIO IMCKA, HA3bIBAIOT MPSIMOM
COJIHEUHOM pajguanued, B OTIMYME OT paJualdd, paccesHHOM B armocdepe.
ConHeu-Has panuanus pacrnpoctpansiercs oT ColiHIa o BceM HanpasieHusiM. Ho
paccrosgaure oT 3emau 10 CoJIHIIA TaK BEJIHMKO, YTO IpsiMas paavanus najaacT Ha
JT100yI0 TIOBEPXHOCTh Ha 3emiie B BUJE My4YKa MapaJIeIbHBIX JIydeid, UCXOSAIIETO
KaK Obl U3 OeckoHeyHOoCTH. Jlaxke 3eMHOHM map B LEJIOM TaKk Majl B CPABHEHUU C
paccrosgareM oT CoJHIA, 4TO BCIO COJHEYHYIO paJHalivio, MaJalollyl0 Ha HETo,
0e3 3aMETHOM MOTPEIIHOCTA MOKHO CUYUTATh MYYKOM MapajuieabHbIX JTy4ei.

[IpuTok npsIMOM COJIHEUHOW paJualMi Ha 3€MHYK0 IOBEPXHOCTh WM Ha
7100011 BBINIENEKAIIMN YPOBEHb B aTMOC(epe XapaKTepU3yeTCsl UHMEHCUBHOCTbIO
paduayuu I, T. €. KOIUYECMBOM JIYYUCMOU dHEPeUU, NOCMYNAWUM 34 eOUHUY)
8pemeHU (0OHY MUHYMY) HA eOUHUYY NIowaou (0OUH KAOPAMHbIUL CaHmumemp),
NepneHOUKYIAPHOU K COJHEYHbIM Jy4am. DTy BEIIMUUHY HA3bIBAIOT €le MOTOKOM
paguanui, a TakKe IUIOTHOCTHIO IIOTOKA paauaruud. MbI COXpaHHM 37eCh
TpaAuIIMOHHOE [IJII HEee B MeTeopojiorud u Oojee yaoOHOE Ha3BaHUE
MHTCHCUBHOCTH paJualliu.

IIpuTok npsIMOM COJIHEYHOM paavalMd Ha TOPU3OHTAIBHYIO IOBEPXHOCTH
4acTO Ha3bIBAIOT MHCOJISILIMEN, XOTS 3TOT TEPMUH TPUMEHSETCS U B OoJiee o01eM

3HAa4YCHUM.



Bce Buabl sHEpruu B3aMMHO 3KBUBAJIEHTHBI. [103TOMY JIy4yucTyr0 SHEpruto
MO>KHO BBIPA3UTh B €AMHUIIAX JIIOOOTO BUJA SHEPTUH, HATPUMED B TEIIOBBIX WM
MexaHn4eckuX. EcTecTBeHHO BhIpakaTh €€ B TEIUIOBBIX €AMHHIAX, TOTOMY 4YTO
M3MEpUTEIbHbBIE TPUOOPHI OCHOBAHBI HA TETUIOBOM JACHCTBUM paJHalluu: JTydrCTas
SHEPrus, MOYTHU MOJHOCTHIO TMOrJolaeMass B MNpUOOpe, MEPEXOJUT B TEIIO,
KOTOpO€e

a uzMmepsercs. Takum o0Opa3oM, MHTEHCUBHOCTh NPSIMOM COJHEYHOW pajHaliu
OyZeT BBIpAXAaTbCS 6 KalOpusxX HA KEAOPAMHbBIL CAHMUMEMD 6 MUHYMY

(kan/cm Mun).

MHTEeHCUBHOCTD pajualiy Al OMpPENEICHHON JUIMHBI BOJHBI A (BepHee, IS
Y3KOTO Y4acTKa CIEKTPa OKOJIO JIMHBI BOJHBI A) OyJeT naibliie 0003HavyaThes [ .
Kanopus Ha KBagpaTHBIA CAHTUMETP (KaJI/CM ) HOCHUT €Ill€ Ha3BaHUE JaHTJIeH.

5.3 U3meHeHus1 COJTHEYHOM paauanum B atMocepe u HA
3eMHOM MOBEPXHOCTH

[Ipoxoxast ckBO3b aTMoc(epy, CONHEUHAs paaualus YaCTUYHO pPaCCEUBAETCS
aTMOC(EPHBIMH Ta3aMU U a’pO30JbHBIMH IPUMECSIMHU K BO3AYXY M MEPEXOJUT B
ocoOyro (GopMmy paccesHHOM paauanuu. YacTUYHO K€ OHA MOTJIOLIACTCS
MOJIEKYyJIaMd aTMOC(EPHBIX Tra30B W NPUMECAMH K BO3AYXY U MEPEXOJUT B
TEIJIOTY, UJIET HAa HarpeBaHUe aTMOC(ephbl.

Hepaccessnnas u HemoruionieHHass B atMocdepe mpsMasi COJIHEUHAs paJaralius
JOCTUTA€T 3€MHOM MNOBEpXHOCTH. (OHAa YaCTUYHO OTPAXKAETCI OT 3EMHOU
MOBEPXHOCTH, a B OOJIBIIIEH CTENEHHW IMOTJIOMIAeTCs €10 M HarpeBaeT ee. YacThb
PaCCETHHOM paJualyi TAKXKE JOCTUTAET 3€MHOM MOBEPXHOCTH, YACTUYHO OT HEE
OTPa’KAETCSI M YaCTUYHO €K0 Torjomaercs. Jpyras 4acTb pacCessHHOM paauaiiiu
YXOAUT BBEPX, B MEXKIUIAHETHOE MPOCTPAHCTBO.

B pe3yJibTaTe TMOIVIOUIEHUS W pacCesHUs paauanuu B atrmocdepe mpsimas
paauanusi, 1oueanas 10 3eMHOM MOBEPXHOCTH, U3MEHEHA B CPABHEHHUH C TEM, YTO
Ob10 Ha TpaHuile arMmocheprl. VHTEHCMBHOCTH paavaliii YMEHbBIIIACTCS, a
CIIEKTPAJIbHBIM COCTAB €€ W3MEHSETCS, TaK KaK JIydd pPa3HbIX [JUH BOJH
MOTJIOIIAIOTCS M paCCEUBAIOTCS B aTMOC(epe MO-pa3HoOMYy.

B CaMOM JIydli€M ciydae, T. €. IIpUu Hanbosee BBHICOKOM CTOSHHU COJIHLIa U
IIpu I[OCTaTO‘{HOﬁ YUCTOTC BO3yXd, MOXHO H3MCPUTbL Ha YPOBHC MOpPA

WHTEHCUBHOCTh NPsIMOM paauanuu okoio 1,5 xan/cm™ mun. B ropax, Ha BbICOTax

2
nopsiika 4-5 xm, HaOMIOJAIaCh UHTEHCUBHOCTD 10 1,7 xan/cm mum u 6onee. Ilo
Mepe TMPUOKEHUS COJIHIIA K TOPU30HTY W YBEIWYEHHUS TOJIIM BO3ayXa,



MIPOXOJMMON COJTHEYHBIMH JTy4aMy, HHTCHCUBHOCTH MPSMOU paguaiiuy Bce Oosee
yOBIBaET.

5.4 Tlorsnomenue coiHe4YHOM paguanuu B atmocdepe. Paccessnue
COJIHEYHOH paguanum B armocepe

Hoznowenue conneunoni paouayuu 6 ammocghepe. B aTmochepe
MOTJIONIAETCS CPABHUTEIBHO HEOOJBIIOE KOJIUYECTBO COJHEUHOM paaualiiu, mpu
ATOM TJIaBHBIM 00pa3oM B MH(pPaKpacHOM 4YacTH CHEKTpa. DTO MOTJIOIICHHE —
n30MpaTenbHOE: pa3-Hble Tra3bl IOMIONIAIOT paJualyi0 B PAa3HBIX YYacTKax
CIIEKTpAa U B Pa3HOU CTEIICHMU.

6A30T TIOTJIOMIAET pagUaIMi0 TOJBKO OYEHb MalbIX JIJIMH BOJH B
yIbTpa(PHOIETOBOM YAaCTU CHEKTpa. DJHEPTUs COJHEYHOM pagualdd B 3TOM
y4acTKe CIEKTpa COBEPIICHHO HWYTOXKHA, W TIOTOMY TIOTJIOIICHHUE a30TOM
MPAKTUYECKA HE OTPaKaeTCs Ha WHTCHCUBHOCTH COJHEYHOW paawanuu. B
OOJBIIEeH CTENEeHW, HO BCE K€ OYEHb Majo MOTJIOIIAET COJIHEUHYIO PaJIUallUio
KHCIIOPOJA — B JIBYX Y3KHX Y4YacTKaX BHUJMMOM YacTU CIIEKTpa U B
ynbTpaduoneToBoit ero yactu. bojee CHUIBHBIM TOTJIOTUTENIEM COJHEYHOU
paauarnuu sBIsSeTCS 030H. Ero comepkanme B BO3IyXe, Jaxe B cTpaTocdepe,
OYEHb MaJIO; TEM HE MEHEE OH HACTOJIKO CHIIBHO MOTJIONIAET YIBTPa(HOIETOBYIO
paauanuio, YTO M3 COJIHEYHOW IMOCTOSSHHOM TEPSETCS HECKOJIbKO MPOIEHTOB. B
pe3yibmame NO2NOWEHUS 8 BEPXHUX CILOAX AMMOChepbl 8 CONHEYHOM CneKkmpe )
3eMHOU No8epXHOCMU He Habarooaromcs 60iHbl kopoue 0,29 uk.

CwibHO TmOIJIOMIAET paguanyio B WHEPpakpacHOM o00JacTH  CHEKTpa
YIIEKHUCIBIN 2a3, HO €ro cojep)kaHue B aTMochepe HUYTOXKHO, U TOITOMY
MOTJIONICHHE WM B O0IeM He3HaunTeabHO. OCHOBHBIM JK€ TIOTJIOTHTENIEM
paauan B aTtMocdepe SBISETCS BOJSHOW Map, COCPEJOTOUYMBAIOIIUKCS B
Tporniochepe U, 0COOEHHO B HWXHEH ee dacTu. M3 oOiiero cocraBa COJIHEUHOM
paavai  BOJASHOW TMap TMOTJIONIAET 3HAYMTENbHYIO JIOJII0 B HH(pPaKpacHOU
o0nacTh cmekTpa. XOpOIIO TMOTJIOMAI0T COJHEYHYI0 paJHalfio  TakkKe
aTMOC(epHbIe a’p0o30JHU, T. €. OOJaKka W TBEpAbIC YACTUYKH, B3BEIICHHBIC B
atMocdepe.

B yenom 6 ammocgepe noznowaemcs 15—20% paduayuu, npuxoosaweti om
Connya x 3emne. B KaXa0M OTIEIbHOM MECTE MOTJIOMICHUE MEHSETCS C TEUEHHEM
BpEMEHU B 3aBUCHUMOCTH KaK OT IIEPEMEHHOIO COJICp)KaHHs B BO3IyXe
MOTJIOMIAIOIINX CYOCTaHIUH, TJIaBHBIM 00pa30M BOJISTHOTO Tapa, 00JaKOB U TBLIH,
TaK M OT BBICOTHI COJIHIIA HAJ TOPU3OHTOM, T. €. OT TOJIIIMHBI CJIOSI BO3/yXa,
MPOXOIMMOTO JTy4aMH Ha MTyTH CKBO3b aTMocdepy.



Pacceanue coaneunoii paduauuu 6 ammocgepe. Kpome mornouieHus,
npsiMasi COJTHEYHasl paJualus Ha IMyTH CKBO3b aTMoc(epy ociabiisercs eie myTemM
paccesiHus, TpuueM oclabnisercss Oosiee 3HauuTenbHO. [Ipu 3TOM paccesHue
paauauy TeM OoJblie, 4eM OO0JIbIIE COAEPKUT BO3IyX a3pPO30JIbHBIX PUMECEH.

Pacceanuem nazvieaemcs wacmuunoe npeobpaszosanue paouayuu, umerowell
onpeoeneHHoe HAanpasieHue pacnpocmpaneHuss (a maxou UMEHHO U S811emcs
npAMAas CONHeuHAss paouayus, PACNpOCMPAHAWAACS 6 6ude NAPaLIeIbHbIX
Jayueti), 8 paouayuro, UOywjyio no ecem HanpasieHusm. PaccesHue MpOUCXOJNUT B
ONTUYECKA HEOJHOPOAHOM Cpelae, T. €. B Cpele, TAe MOKA3aTellb MPEIOMIICHUS
MEHSIETCSI OT TOYKM K TOUKe. Takol ONTUYECKA HEOTHOPOJHOMN CPENIOW SIBIISIETCA
aTMOC(EpHBIN BO3yX, COJEpIKAIIUNA MeIbYalIue YaCTUUKHU KUJIKUX U TBEPIBIX
MpUMeEceld — KalleJIbKU, KPUCTAJLIbI, A/ipa KOHJECHC AU, NbUIMHKU. Ho ontruyecku
HEOHOPOIHOM CpeIoit SBISETCS M YUCTHIN, CBOOOIHBIN OT MPUMECEH BO3AYX, TaK
Kak B HEM BCJIEACTBHE TEIUIOBOTO JBHXKEHHUS MOJIEKYJ MOCTOSSHHO BO3HHKAIOT
CTYLICHUSI U pa3peKeHusi, KoJeOaHusl MIOTHOCTU. TakuM oOpa3oM, BCTPEUasich C
MOJICKYJJaMd W TIOCTOPOHHMMH YacTHYKaMH B aTMocdepe, COJIHEUHbBIC Iydd
TEPSIIOT  MPSIMOJMHEMHOE  HaAMpaBJICHUE PACHPOCTPAHCHUS, PACCEUBAIOTCS.
Paouayusa pacnpocmpamnsiemcs om pacceusarowux uacmuvex maxkum o00pazom,
Kak eciu 0bl OHU camu ObLIU UCTMOYHUKAMU PAOUAYUU.

60kon0 25% sHepeuu 06ueco nomoxka COIHeYHOU paouayuu npespawaemcs 8
ammocgepe 6 paccesnuyro paouayuro. IlpaBaa, 3HaUUTENbHAS JOJS PACCETHHOU
pamuaryu (/3 ee) Takke MPUXOJUT K 3eMHOHM moBepxHocTdu. Ho 3T0 Oymer yxe
0COOBII BHJI paJHialliK, CYIIIECTBEHHO OTJIMYHBIN OT MPSMOU paualliu.

Bo-niepBbix, paccessHHas paavanus NPUXOAUT K 36MHON MOBEPXHOCTH HE OT
COJIHEYHOI'0 JUCKA, a OT Bcero HebecHoro cBoja. [loaToMy npuxoaurcst u3MepsThb
€€ IMPUTOK Ha TOPU30OHTAIBHYIO IOBEPXHOCTb. VHTEHCHBHOCTBIO PACCESIHHOM
paauanu Mbl OyZleM Ha3blBaTh €€ NPUTOK B KaJOpUSX HA OJMH KBaJIpaTHBIN
CAaHTUMETP FOPU30HTATBLHON MOBEPXHOCTH B MUHYTY.

Bo-BTOpBIX, paccesitHHAas paavanys OTIWYHA OT IPSMOU MO CIEKTPAIBHOMY
cocTtaBy. /leno B TOM, 4TO JIy4d pa3M4YHBIX JJIMH BOJIH PACCEUMBAKOTCA B Pa3HOMN
crenend. CoomHowienue 3Hepauu Jyyeu pasHblX OJIUH B0JH 6 PACCESAHHOLU
paouayuu u3MeHeHO 8 No.b3y bollee KOpOMKO80IHO8bIX Nyyell. Ilpu 3TOM, Yem
MEHBIIE pPa3MEpbl PACCEHBAOIIMX YACTUYEK, TEM CHJIBHEE PAaCCEUBAIOTCA
KOPOTKOBOJIHOBBIE JIyYH B CPABHEHUU C INIMHHOBOJIHOBBIMH.

[TockonpKy AMHA KpaHUX BOJIH KPACHOTO CBETA MOYTH BJIBOE OOJIbIIE ATUHBI
KpallHUX BOJH (DUOJIETOBOTO CBETA, MEPBbIE JYyYHM PACCEUBAIOTCS MOJIEKYyJaMu
Bo3ayxa B 14 pa3 Menblie, yem BTopble. WMH(ppakpacHble ke Jyun OyAyT
pacceuBaTbCsl B COBCEM HUYTOXHOM cTeneHu. I1103ToMy B paccesHHOM paauanuu



Jy4Yd KOPOTKOBOJHOBOW YacTH BUAMMOIO CHEKTpa, T. €. (PUOJIETOBBIE U CUHHUE,
OyayT npeo0nagaTh MO PHEPTUM HaJ OPaH)KEBBIMU U KPACHBIMH, a TaKXKE€ U HaJ
UHGPaKPACHBIMH JTy4YaMHU.

MakcuMyM SHEpPruM B MPSIMOM COJTHEYHOW pajvallii y 36MHOW MOBEPXHOCTH
OPUXOAUTCS Ha OOJIACTh IKENTO-3€JICHBIX JIy4ed BUIUMOM dYacTu crekTpa. B
paccessHHOM paJualyy OH CMEIIAETCS HA CHHUE JTy4H.

JloGaBuM eliie, YTO paccesiHHas COJHEYHAsl pajgualus, B OTJIIMYKE OT MPSIMOH,
SBIIIETCSI YAaCTUYHO noJsApuzosannou. llpu STOM cTeneHb MNOJSpU3alud IS
pajuanuu, NPUXoIsIIeil OT pa3HbIX Y4aCTKOB HEOOCBO/1a, HEOAUHAKOBA.

5.5 SIBenusi, cBA3aHHbIE ¢ paccessHueM paauanuu. CyMepKu u
3ap#a. Bugumoctb

Aenenus, ceazannvie ¢ pacceanuem paouayuu. 1'ony0oii 1BeT HeOa — 3TO
IBET CaMOr0 BO31yXa, OOYCIIOBJIEHHBII pacCESIHHEM B HEM COJIHEUHBIX Jy4ew.
Bo3gyx mpo3payeH B TOHKOM CJIO€, KaK MpO3padyHa B TOHKOM cioe Boxa. Ho B
MOIIHOM TOJIIEe aTMoc(epbl BO3AYX HMEET Toiay0oil 1BeT, MOJ00HO TOMY, Kak
BOJa YK€ B CPaBHHUTEJIbHO MAJIOM TOJIIE, B HECKOIBKO METPOB, HMMEET
3eJIeHOBaThIM 1BeT. ['0yiy0Ooil LBET BO37yXa MOXHO BHUJAETh, HE TOJBKO TS Ha
HeOeCHBI CBOJI, HO M paccMaTpuBas OTHAJICHHBIEC MPEIAMEThI, KOTOPhIE KaKyTCS
OKYyTaHHBIMU TOJXyOOBaTOM JAbIMKOW. C BBICOTOM, MO MeEpe YMEHbIICHHUS
IJIOTHOCTH BO3AyXa, T. €. KOJHMYECTBA PACCEHBAIOIIMX YACTHUIl, IBET HeOa
CTAaHOBHUTCS TEMHEE W TEPEXOJUT B TYCTO-CHHHH, a B cTparochepe — B UEPHO-
(b1OIETOBBIN.

Uewm Oodbilie B BO3AyXe MOMYTHSIONIMX MpUMeced 0oJiee KPYIMHBIX pa3MEpPOB,
YeM MOJIEKYJIbl BO3/yXa, TeM OOJibllle JO0Jisi JUIMHHOBOJHOBBIX JIy4e€il B CIEKTpE
COJTHEYHOM paJuraivy U TeM OerecoBaTee CTAHOBUTCS OKpacka HeOECHOTO CBOJIA.

6Yactuiiamu TymaHa, 00J1aKOB U KPYIMHOM MbLIK, AUaMETPOM OoJibiiie 1,2 MK, Tydu
BCEX JJUH BOJH AUG(OY3HO OTpa)karoTCs OJMHAKOBO; IOATOMY OT/aJCHHBIC
npeAMEeThl NMPU TyMaHE W TMBUILHOW MIJIE 3aBOJIAKUBAIOTCS YK€ HE roiayOoH, a
Oenolt wm cepoit 3aBecoit. O0aka, Ha KOTOPBIE MMa1a€T COJTHEUHBIN CBET, KaXyTCs
MOATOMY K€ OeJIbIMHU.

PaccesHne MeHseT OKpacky TMpsSIMOTO COJHEYHOTO cBera. Bcenencreue
paccestHUsT OCOOEHHO TIOHM)KAeTCS JHEprusi Haubosnee KOPOTKOBOJIHOBBIX
COJTHEYHBIX JIy4ed BUJIUMOM YacTH CHEKTpa — CHUHUX U (PUOJIETOBBIX; MOAITOMY



«YLEJIEBIINN» OT paccestHUsI NPSIMOM COJIHEYHBIH CBET CTAHOBUTCS >KEITOBATHIM.
ConHeuyHbI AMCK KaXETCA TEM JKeNTee, YeM ONMKe OH K TOPU30HTY, T. €. YEM
JUIMHHEE MyTh JIyded depe3 arMocdepy U ueM Oouiblie paccesHue. Y TOpu30HTa
COJIHLIE CTAHOBHUTCSI NIOYTH KPAacHbIM, OCOOEHHO KOTJa B BO3JyX€ MHOIO NbUIA H
MeJbYalIINX MPOAYKTOB KOHAEHCAUH (KaleJeK WK KpUCTauioB). TOUHO Tak ke
U COJIHEUHBII CBET, OTPAKEHHBIM 00JIaKaMM, PacCceUBasChb MO MYyTH K 3E€MHOU
IIOBEPXHOCTH, CTAHOBUTCS OenHee cUHMMM Jydamu. [losToMy, korga oOsaka
OJIM3KM K TOPU30HTY U IyTh OTPAXKEHHBIX JIy4el CBETa, UAYIIMX OT HUX CKBO3b
atMochepy K HaAOMIOJATENIO, BEIMK, OHU NPHUOOpETaloT BMeECTO Oelnoif
KEJITOBATYIO0 OKPACKy.

Paccessaue conHeunol paauanuu B atMochepe 00yCIoBIMBaET pacCesHHBIN
CBET

M nHeBHOE BpeMs. B orcyrctBum arMocdepsl Ha 3emiie ObLIO ObI CBETIIO TOJIBKO
TaM, KyJa Monaaand Obl MpsIMbIE COJHEYHbIC JIy4Yd WM COJHEYHbIE Jy4H,
OTPAKECHHBIE 3€MHOM MOBEPXHOCTBIO M MPEIMETAMUM HAa HEW. A BCIEICTBUE
paccestHHOrO CBeTa BCs aTMocdepa THEM CIIYKUT UCTOUYHHUKOM OCBELICHMSI: THEM
CBETJIO TAKXKE U TaM, KyZia COJIHEYHBIC JIyYd HETIOCPEACTBEHHO HE NAJaloT, U Jaxe
TOrJa, KOTJIa COJIHLE CKpBITO 3a oOnakamu. Ilpu sToM BeneacTtBue OobLIEro
MPOLIEHTHOTO COJEPKaHUSl CHUHUX JIydeld pacCesHHbIA CBET Oeiee mnpsMOoro
COJIHEYHOT'O CBETA.

Cymepku u 3apsa. llocne 3axona COJHIIA BEUEPOM TEMHOTAa HACTYHaeT He
cpa3y. Heb6o, ocoOeHHO B TOW YacTH TOPWU30HTA, TAE 3alLIO COJHIIE, OCTACTCS
CBETJBIM U TIOCBUIAET K 3EMHOM TIOBEPXHOCTH PACCESHHYIO paJUaIUI0 C
MMOCTETICHHO YOBIBAIOIICH MHTCHCUBHOCTBIO. AHAJOTHUYHBIM 00pa3oM yTpOM He0O
CBETJICET M MOCHUIAET PACCESHHBIN CBET €IIIe 10 BOCXO0/1a COJHIIA.

DTO SIBICHUE HEIMOJHOW TEMHOTHI HOCUT Ha3BaHUE CYyMepeK, BEUEPHUX HIIU
yTpeHHuX. [IpuunHON ero SIBISIETCS OCBEUICHUE COJIHIIEM, HAXOIAIIUMCS MOJ
TOPU30HTOM, BBICOKHX CJIO€B aTMOC(EpHI.

Tax Ha3zbIBaeMble acmponomuieckue cymepku MpoI0JIKAIOTCS BEUEPOM JI0 TEX
Op, MOKa COJIHIIE HE 3aiJIeT MO/ rOpru30HT Ha 18°; K A TOMY MOMEHTY CTaHOBHUTCS
HACTOJIbKO TEMHO, YTO Pa3JIMYMMBI CaMble ciaOble 3B€3/Ibl. YTPEHHHE CYMEpKH
HAaYMHAIOTCA C MOMEHTa, KOIJa COJIHIIE HMMEET TaKOe K€ IOJIOKEHUE II0]
ropu3oHToM. IlepBasg, YacTb BEYEPHMX WM TOCIEAHSS YacTb YTPEHHUX
ACTPOHOMHUYECKUX CYMEPEK, KOI/la COJIHIIE HAXOAUTCS IOJ TOPU30HTOM HE HMKE
8°,

HOCHUT Ha3BaHUE 2PANCOAHCKUX CYMEPEK.



HpOI[OJI}KI/ITeJIBHOCTB ACTPOHOMHYCCKNX CYMCPECK MCHACTCA B 3aBUCUMOCTH OT
MHAPOTBI U OT BPEMCHHU TIOJ4. B CpCaAHUX HIKUPOTaxX OHA OT IOJyTOpa A0 ABYX
4acCoB, B TPOIIMKAaxX MCHbIIC, HA 3KBATOPC HCMHOI'MM JOJIBIIIC OAHOTO Yaca.

BBICOKHMX HIMPOTAX JICTOM COJHIOC MOKCT HE OIIYCKATbCA IIOJ T'OPHU3OHT
BOBCC HJIM OITYCKATbCA OUCHDb HGFJIY6OKO. Ecan COJIHOC OITYCKACTCA 11O T'OPU30HT
MCHCC

6ueM Ha 18°, TO MOJHOI TEMHOTHI BOOOIIE HE HACTYNAET M BEUYEPHUE CYMEPKHU
CJIUBAIOTCSI C YTPEHHUMU. DTO SIBJICHUE HA3bIBAIOT O€NbIMU HOYAMU.

CyMepkH  COMPOBOXKIAIOTCS KPAacMBBIMH, UWHOTAA O4YeHb AP eKTHBIMU
U3MEHEHUSIMU OKpacku HEOECHOro CBOJa B CTOPOHE COJHIA. DTH U3MEHEHUs
HAYMHAIOTCS ellle J0 3aXoja WIM MPOAOJDKAIOTCS mHocie Bocxoaa cosHua. OHu
UMEIOT JJOBOJIBHO 3aKOHOMEPHBIN XapaKTep U HOCAT Ha3BaHUE 3apu. XapaKTepHbIE
[[BETa 3apd — MYPOYpPHBIA M >KENTHI; HO HMHTEHCHUBHOCTh M pa3HOOOpas3me
I[BETOBBIX OTTEHKOB 3apy MEHSIOTCS B IIMPOKHUX MpeJesiax B 3aBUCUMOCTH OT
COZIepKaHUsl a’pO30JbHBIX IpHMeceil B Bo3ayxe. Pa3HooOpasHbl M TOHa
OCBEILIEHUS 00JIAKOB B CyMEpKax.

qacTH HeOOCBOJA, IPOTHUBOIIOJIOKHOM COJIHILY, HAOJIONAIOTCA  SIBJICHMS
npomueosapu, TaKXKe CO CMEHOM IBETOBBIX TOHOB, C IpeodiajaHHeM
NMypIypHBIX W MypHypHO-puosieToBbiX. [locne 3axona cosiHIla B 3TOW 4YacTu
HeOOCBO/Ia TOSBISETCS TEHb 3€MJIM: Bce OoJiee pacTylIMil B BBICOTY U B
CTOPOHBI CEPOBATO-TOIYOON CEIrMEHT.

SABnenus 3apu 00BACHIIOTCS PacCesTHUEM CBETa METbYANIIIMMK YaCTUIIAMU
aTMoc(epHBIX a’po3oJiel U qudpakiuei ceta Ha 00Jiee KPYIMHBIX YaCTHUIIAX.

[TonyTHO 3aMeTHM O SIBJICHUU 300UaKaibHo2o céemd. Tak Ha3bIBAIOT HEKHOE
CUSHHME B BHJI€ HAKJIOHEHHOTO KOHYCa, HaIpaBJieHHOro Mo skiuntuke. OHO
HaAOJIOMAeTCsl HaJl COJTHIEM, HAXOAIIUMCS MOl TOPU30HTOM, HO YK€ Ha TEMHOM
HeOe, T. €. Mocje KOHIA WM A0 Hadajga acTpOHOMHUYECKUX cymepek. CKBO3b 3TO
CUSHHE TPOCBEUYMBAIOT 3BE3/bl. B TpPONMMUYECKHUX MIMPOTaxX 30AUAKAIBHBIA CBET
HaOJII0/1aeTCs aydllle, YeM B yMepeHHbIX. [[pruunHy 30/1uakaibHOTO CBETa BUJIAT B
paccessHuU COJIHEUHOT'O CBETAa BHE3EMHOU (METEOPHOM ) MBUIBIO.

Buoumocms. OTnaneHHbie IpeaMEThl BUIHBI XYXKe, 4eM OJIM3KHUE, HE TOJIbKO
MOTOMY, YTO YMEHBIAIOTCS WX BUIAUMBIC pa3Mephl. J[ake W OdYeHb OOJbIINE
npeaMeThl Ha TOM WM WHOM PAacCTOSHUU OT HaOJIoAaTessi CTAaHOBATCS IIOXO
Pa3TUYNUMBIMH BCIICJICTBUE MYTHOCTU aTMOC(EpPHI, CKBO3b KOTOPYIO OHU BHUIHBI.
DTa MyTHOCTh OOYCJIOBJIEHA paccessHueM cBera B arMmocdepe. [IoHATHO, 4TO OHa
YBEIIMYMBAETCS MIPU BO3PACTAHUU a3PO30JIbHBIX IPUMECEH B BO3/IyXE.



JUia MHOTMX Lenell O4YeHb CYLIECTBEHHO 3HaTh, Ha KAaKOM pacCTOSIHUU
NEPECTAIOT Pa3IMyaThCs OUEPTAHUS IPEIMETOB 3a BO3AYIIHOM 3aBecoil. ITo
pacCcTOSIHUE HAa3bIBAIOT OAIbHOCMbIO GUOUMOCYU W TIPOCTO BHIUMOCTBIO.
JlabHOCTh BUJMMOCTH Yallle BCETO ONPEAENAETCS Ha IJIa3 MO ONPEAESICHHBIM,
3apaHee BHIOpaHHBIM 00beKTaM (TeMHBIM Ha (oHe HeOa), pacCTOSIHUE 10 KOTOPBIX
u3BecTHO. Ho ummeercss u pan (poToMeTpUyecKUX HpUOOPOB IJIsl ONpEAeSICHUsS
BUJIUMOCTH.

1404eHp YUCTOM BO3J1yXE, HAIPUMEP aPKTUUECKOTO ITPOUCXOKICHNUS,
JAJIbHOCTh BUAUMOCTH MOXKET JOCTUIaTh COTEH KUJIOMETPOB.

PaccessHue cBeTa B TakOM BO3JIyXe MPOM3BOJUTCS MPEUMYIIECTBCHHO
MoJIeKyJlaMu aTMoc(epHBIX ra3oB. B Bo3myxe, cojaepikamieM MHOTO IBUIH WA
NPOAYKTOB KOHJICHCAIMK, JadbHOCTh BHJIUMOCTH MOXET TOHMXKAThCS JO
KAJIOMETPOB W 110 MeTpoB. Tak, mpw ciaboM TyMaHE JalbHOCTh BUIUMOCTH
nopsinka 500—1000 v, a mpu CHIIBHOM TyMaHE WJIM CHJIBHOW TIeCHaHOU Oype oHa
MOJKET CHIDKATHCS 70 ACCSITKOB METPOB U JaKe 710 METPOB.

65.6 Pe3yabTarhl H3MepeHUl PSIMOM COJTHEYHOH PaJHaLMH.
Pe3yabTaThl n3MepeHuii paccessHHoi paguanuun. CymmapHast
paauanus

Pesynomamor  uzmepenuini  npamoii  coiHeunou  paduayuu. llpn
HEU3MEHHOW TMPO3PAuYHOCTH aTMOc(epbl WHTEHCHBHOCTH NPSIMOM COJIHEUHOM
paauanuy 3aBUCUT OT ONTUYECKON Macchl aTMOCQEpHI, T. €. B KOHEYHOM CUETE OT
BBICOTHI COJIHIIA. [I0ATOMY B TeueHHE NHS COJHEUHAs paaualus I0JKHA CHayasa
OBICTPO, TOTOM MEIJICHHEE HapacTaTh OT BOCXO/A COJIHILIA JO MOJIyAHS U CHayaa
MEJJICHHO, TIOTOM OBICTPO YOBIBATh OT MOJIYIHS JI0 3aX0/1a COJIHIIA.

Ho mnpo3paunocts armocdepbl B TEUCHHE MHS MEHSETCS B HEKOTOPHIX
npene-nax. [loaToMy KpuBas JHEBHOTO XOja pagualldd Jake B COBEPIICHHO
0e3001auHbIi IeHb 00HAPYKUBAET HEKOTOPHIE HETIPABUIILHOCTH.

OnHako B CpeAHUX BBIBOAAX HEPETYISIPHOCTU OTACIBHBIX CYTOYHBIX
KPUBBIX CTJIQKUBAIOTCA, U U3MEHCHUE paJMalldd B TEUECHHUE JTHS MPEJICTABIIACTCS
Oonee paBHOMEpHBIM. l[lpwBomuM myis TpuMepa ocpeaHeHHBbIM 3a 20-meTHUi
MEpUOJ JTHEBHOM XOJl UHTEHCUBHOCTHU NIPSAMOM COJTHEYHOU panuauuu B [1aBioBcke
(mon Jlenunrpagom) B siHBape W B uroie (pucyHok 6). Ha pucyHke mnpuBeneH
TaKX€ JTHEBHOW XOJ MHCOJISALIMU 20PU3OHMAIbHOU TIOBEPXHOCTH.
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Pucynok 6- JIHeBHOM X0/ HHTEHCUBHOCTH MPSIMOW COJTHEYHOM pajualiiu B
[TaBnoBcKe B IHBape U B HIOJIE.

CruromHeIe JIMHAY — Ha MOBEPXHOCTDb, HECPICHAUKYIISIPHYIO K JIydaM, IIPECPBIBUCTHIC
JIMHHUH

— Ha rOPHU30HTAJIbHYIO TOBEPXHOCTD.

Paznuuus B ”HTEHCMBHOCTH paJivaliiM B IIOJIJIEHB B IIEPBYIO OYEPED
CBSI3aHbI

\emdash  pasauuusMH B MTOJYJACHHON BBICOTE COJIHIIA, KOTOpas 3MMOM MEHBIIIE,
yeM JieToM. MUHUMAaJIbHAsI MHTEHCUBHOCTh B YMEPEHHBIX HIHPOTaX MPUXOIUTCS
Ha JeKaOpb, KOTJa BHICOTA COJIHIIA Bcero MeHbme. Ho wmakcumanbHas
WHTCHCHUBHOCTD TPUXO-IUTCS HE Ha JICTHUE MECSIIbI, a Ha geceHnHue. Jleno B ToM,
YTO BECHOM BO3AYyX HaWMEHEe 3aMyTHEH NPOAYKTaMW KOHJCHCAIIUA WM Malio
3ambplUIeH. JleToM 3amblIeHrHe BO3pPAacTacT, a TaKKe YBEIMUMBACTCS COACP)KAHHUE

BOJIIHOTO Tlapa B aTrmocdepe, 4YTO HECKOJIbKO YMEHBIIAeT HWHTEHCUBHOCTh
paavanuu.

Cpenusisi moJiyZeHHass MHTeHCMBHOCTH B llaBrmoBcke B jnekabpe 0,79, B
arpene u B mae 1,26, B utone 1,21 u B utone 1,22 kanlem? mun. BrnusHue

IOIJIOLICHUSI BOJSIHBIM I1ApOM HAa HMHTEHCHUBHOCTH MPSIMOW pagvalliy XOPOIIO
BHUJIHO Ha ITPUMEPE

6llaBioBcka. IIpu omHONM W TOM XKe BBICOTE COJIHIIA Haja Topu3zoHTOM (30°)
WHTEHCHUBHOCTh PaJIMallMM TaK yOBIBACT C BO3pacTaHUEM aOCOIOTHON BIAKHOCTH
a (B rpamMMax Ha KyOWYeCKHil METp BO3yXa):

3
ae/m 2.8 48 64 8,7 11,6



T xan/evi® mun 1,35 125 115 1,05 0,95

MaxkcuManbHble 3HAQYCHUS HMHTEHCHUBHOCTH HpHMOﬁ paaupanoyun - JJIsd

HekoTopbiX MyHKTOB CHI™ TakoBel (B kan/cm mun): byxta Tukcu 1,30, IlaBnoBck
1,43, Upkytck 1,47, Mocksa 1,48, Kypck 1,51, Tounucu 1,51, BmagusocTok 1,46,
Tamxkent 1,52.

W3 3TUX MaHHBIX BHUJIHO, YTO MAKCHUMAaJbHbIE€ 3HAYEHUS HHTEHCUBHOCTH
paananyy 04eHb Mo PacTyT ¢ yObIBaHHEM TreorpaduyecKoi MHUPOTHI, HECMOTPS
Ha POCT BBICOTBHI COJHIA. DTO OOBSCHAETCS YBEIMYEHUEM BIArOCOJEP)KaHUs, a
OTYaCTH

B 3ambUieHMEM BO3[yXa B IOKHBIX InMporax. Ha skBaTOope MakcuMallbHbIE
3HAYEHUS pagualliil HE OYECHb MPEBBIMAIOT JIETHHE MAaKCUMYMBl yMEPEHHBIX
mupoT. B cyxom Bo3nyxe cyOTponuueckux mycThiHb (Caxapa) HaOJII0aIucCh,
OJTHAKO, 3HAYECHUS JI0

1,58 1<an/CM2 MUH.

2
xan/cm mun v 0oJee.

Pe3ynvmamuvt  usmepenuit  paccesnnout  paduayuu. VIHTCHCHBHOCTH
paccesnHol paavialiik, H3MepseMas, KaK CKa3aHO BbIIIC, IS CIUHUIIBI
20pU30HMANLHOU TTIOBEPXHOCTH, TAKKE MCHSCTCS B TCUCHHUC JTHS.

Ona Bo3pacTaer 10 NOJYIHA MO MEpE BO3pacTaHMsl BBICOTHI COJHIA U
yOBbIBaeT mociie MoixyAHs. 3aBUCUT OHAa M OT MPO3PAuYHOCTH aTMOC(hEphl; OJHAKO
YMEHBUIEHUE MPO3PAYHOCTH, T. €. YBEIMUYEHUE YHUCIa MOMYTHSIOUIMX YaCTHI] B
atMocepe, He YMEHBIIIAET, a ygeauyusaem paccesiHuyto paguanuio. Kpome toro,
paccesiHHas paauauvsg b O4eHb IIMPOKUX MpelesaX MEHSETCS B 3aBUCHUMOCTH OT
00JauHOCTH; pajgualysi, OTpakeHHask 00JlakaMU, TaK)Ke€ YaCTUYHO PACCEUBAETCS, B
CBSA3M C YeM 00I1asi MTHTEHCUBHOCTh PACCESTHHOM paauanuu Bo3pactaet. 1o Toil xxe
IIPUYMHE OTPAXKEHUE PAJAUAIMU CHEXHBIM IOKPOBOM YBEJIHMYMBAET PACCESIHHYIO
paanaLuIo.

B 0Oe3o00naunbie 1HU paccestHHas paauanus HeBenHuka. J[ake mpu BHICOKOM
COJHIIE, T. €. B MOJIYJCHHBIE Yachl JIETOM, €€ HHTEHCUBHOCTb B OTCYTCTBUH

2
obnakoB He mpeBbimaer 0,1 xar/cm™ mun. OOJAYHOCTH YBEIUYMBAET 3Ty
BEIUYMHY B 3—4 pasa.

B IlaBnoBcke Moy IeHHOE 3HaYE€HUEe UHTEHCUBHOCTH PACCESTHHON pagualuu
1 urons B cpegHeM coctaBisgeT 0,25 kan/cm™ mun, a 1 1exkadps Ipu HU3KOM COJTHIIS



2 o
— Ttonbko 0,04 kan/cm™ mumn. lg/IaKCI/IMaJILHa}I WHTEHCUBHOCTh PACCESIHHOU
panuanuu B [laBnoscke 0,69 xar/cm™ mun. B ApKTUKe, IPU CPAaBHUTEIBHO TOHKHX
o0JjaKax M CHEKHOM IIOKPOBE, pacCesiHHas pajualys JETOM MOKET JoCTUrarh 1

kan/cm~ mun. OueHb BeTMKa OHa JIeTOM U B AHTapkTHae. C yBETMUYEHUEM BBICOTHI
MECTa HaJl YDOBHEM MOPsI UHTEHCUBHOCTb PACCESIHHOM paualiy yoObIBaeT.

6PaccesiHHas paguanusi MOXKET, TAKUM 00pa3oM, CYIECTBEHHO JOTOJHATH
OPSAMYIO COJIHEUHYIO pajHalinio, 0COOEHHO IPU HU3KOM COJIHIIE.

PaccessHHast panuanuisi HE TOJIBKO YBEIMYMBAET HArpeBaHUE 3€MHOU
noBepxHOCTH. OHa yBEJIWYMBACT M OCBCIICHHOCTh Ha 3EMHOM IMOBEPXHOCTH.
Ocob6enHo cymecTBeHHO, nHOTa 10 40%, yBenuuuBaeTcs: 00I1asi OCBEIICHHOCTD,
€CJIM Ha HeOe ecTh 00J1aKa, He 3aKPBHIBAIOIINE COJIHEUHBIN JUCK.

Cymmapnasn paouayus. Bcro conneunyro paouayuio, npuxoosiuyro K 3eMHOU
NOBEPXHOCMU, NPAMYIO U PACCEAHHYI0 8Mecme, HA3bl8aom CYMMAapHOU paduayuell.
[loq WHTEHCHBHOCTBIO CYMMAapHOW paauanuud OyneM TOHMMaTh NPUTOK €€
SHEPrUM 3a OAHY MHUHYTY HAa OJWH KBaJpaTHbIA CAHTUMETP TOPHU30HTAIbHOU
MOBEPXHOCTH, MOMEIICHHON MOJIT OTKPHITBIM HEOOM M HE3aTEHEHHOM OT MPSIMBIX
COJIHEYHBIX JTyUEH.

[Ipu 6e3001auHOM HeOe cyMmapHas paauarus UMeeT CYTOYHBIH XOi ¢
MaKCUMYMOM OKOJIO TIOJIYJHS W TOJIOBOM XOJI ¢ MAaKCUMyMOM JieToM. YacTudyHas
00JIaYHOCTh, HE 3aKPBIBAIOIIAS COJHEYHBIM [HCK, YBEIWYHMBACT CYMMAapPHYIO
paJualuio 1Mo CpaBHEHUIO ¢ 0€3001a4HBIM HEOOM; MOJIHAsI 00JIaYHOCTh, HAMPOTUB,
€e yMEHBbIIaeT. B cpednem obaraunocmv ymeHbulaem CYMMAPHYIO PAOUAYUTO.
[ToaTOMy JI€TOM TIPUXOJ CyMMapHOW pagualliy B JOMOIY/ICHHBIC Yachl B CPEIHEM
OoJibllie, yeM B IocyenonyaeHHbIe. [1o Toi ke mpuyrHe B IEPBYIO MOJIOBUHY Iojia
OH OO0JIbIIIe, YEM BO BTOPYIO.

[TonyneHHbie 3HAYEHHS] CYMMapHOW pajualiid B JIETHUE MECSIbl IO/
MockBoit ipu 6e300;1auHoM Hebe B cpeaHeM 1,12 xan/cm™ mun, TIpU COJHIE U
o 2

obnakax 1,15, npu cmtomnHo# o6naunoct 0,37 kanr/cm™ MuH.

5.7 Orpa:xkenue cosiHeuHou paguauuu. [loriomennas
paananus. Aan0eno 3emuiu

[Tamast Ha 3eMHYIO MMOBEPXHOCTh, CyMMapHas paauaius B OoJbliei cBoei
YacTH MOIVIOLIAETCS B BEPXHEM, TOHKOM CJIO€ ITOYBBI WJIM BOJBI U MEPEXOIUT B
TEIUIO, & YaCTUYHO OTpakaeTcsa. BenuuumHa OTpakeHUsT COJHEYHOW paauauuu



36MHOM IMOBEPXHOCTHIO 3aBHUCHUT OT XapakTepa 3TOW MOBEPXHOCTH. OmHouienue
KOJIUYeCmB8a OmMpaxdceHHou paouayuu K obwemy Koaudecmesy paouayuu,
naoaiowjeli Ha OAHHYI0 NOBEPXHOCHb, HA3bIBAEMCA ANb0ed0 NO8EePXHOCMU. ITO
OTHOILICHHE BBIPAIKAETCS B MPOLECHTAX.

Wtak, u3 obmiero motoka cymmapHoil pamuarmu Isinh+i orpaxaercst ot
36MHOM TMOBEPXHOCTU 4acThb ero (Isinh + i)A, tne A — anp0eqo MOBEPXHOCTH.
OcrtanmpHas yacTh cymMmapHou paamanuu (Isinh + i) (1- 4) normomaercs 3eMHON
MOBEPXHOCTHIO U UJIET HA HArPEBAHME BEPXHUX CIIOEB MOYBBI U BOJABL. DTy HaCTh
Ha3BIBAIOT NO2NIOWEHHOU paduayuetl.

Anb0e10 TOBEpXHOCTH MOYBBI B 0011IeM 3akitouaercs B npeaenax 10-30%;
B CIy4ae BJIAXKHOTO YEPHO3EMA OHO CHMXKAeTca A0 5%, a B clydae Cyxoro
CBETJIOrO Mecka MOKeT moBbImaThes 10 40%. C Bo3pacTaHUEM BJIaKHOCTH TOYBBI
anpOeno CHIKaeTcsa. ANb0Oen0 pacTUTEIBLHOIO MOKpoBa — Jieca, Jiyra, Moy —
3akrouaercs B npenenax 10—25%. Jlns cBekxeBBINIaBIIEro cHera anboeno 80—
90%, miusg paBHO Jekamiero cHera — okoJio 50% u Hmke. Ann0eqo TIaJIKoH
BOJIHOM MTOBEPXHOCTH JJIs TIPAMOM pajiialiii MEHAETCS OT HECKOJIBKUX MPOIICHTOB
MIPU BHICOKOM COJTHIIE

710 70% mpy HU3KOM COJIHIIE; OHO 3aBUCUT TAKK€ OT BOJHEHHUs. JlJisi paccesHHOM
pamuanuu anb0eno BOJHBIX moBepxHocTed 5—10%. B cpegnem annbeno
MOBEPXHOCTU MHPOBOro okeaHa 5—20%. Anb0Oeqo BepxXHE MNOBEPXHOCTH
00JaKkoB

— OT HECKOJIbKMX Mpo1ieHTOB /10 70—80% B 3aBUCMMOCTH OT THUMA U MOIIHOCTH
00J1ayHOTO TTOKPOBA; B cpeaHeM ke oHO 50-60%. [IpuBeneHHbIE YncIa OTHOCITCS
K OTPa)XKEHUIO COJTHEYHOW paJualiii HE TOJbKO BHUIMMOM, HO BO BCEM €€ CIIEKTpeE.
Kpome Toro, poroMerpuueckuMu cpeicTBaMu U3MEPSIIOT alibOE10 TOJIBKO J1JIs BU-
JMMOW pajualiii, KOTOpPO€, KOHEUHO, MOXKET HECKOJIBKO OTJIMYAThCS 110 BEIUYUHE
OT aJIb0EI0 JJIs1 BCETO MOTOKA paIUuaIlvu.

[Ipeobnanaronias 4yacTh paavaluy, OTPAKCHHOM 3€MHON MOBEPXHOCTHIO U
BEpXHEW MOBEPXHOCTBHIO 00JAKOB, YXOJIUT 3a Mpeneibl aTMochepbl B MUPOBOE
MPOCTPAHCTBO. Takke yXOAUT B MHUPOBOE MPOCTPAHCTBO YACTh PACCESHHOU
paguanu, OKOJO OJIHOU TpeTh ee. OmHouieHue >moiu YXoosaujei 8 KOCMOC
OMPAMNCEHHOU U PACCESHHOU COJHEYHOU paduayuu K oouemy KoIudecmay
COJIHEYHOU paduayuu, nocmynarmwemy 6 ammocgepy, HoOcum HA38aHUE
niaHemapHo2o aivbeoo 3emiu uiu npocmo aibbedo 3emu.

[Inanerapnoe ansbeno 3emun oreHuBaetTcsi B 35-40%; mo-BUAMMOMY, OHO
omnke K 35%. OCHOBHYIO 4YacTh IUIAHETApHOTO aib0eno 3eMJIM COCTaBIISIET
OTpaXEHUE COJTHEYHOU pasraIiii 00JaKaMu.



5.8 U3iyyeHue 3eMHOM MOBEePXHOCTU. BeTpeuHoe usirydyeHnue.

dPpPpexTHBHOE U3TyUEHHE

H3nyuenue 3emnoii noeepxnocmu. BepxHue cjou TMOYBBI W BOJIBI,
CHEXKHBIH TIOKPOB M PACTUTEIBLHOCTh CaMU M3IYyYalOT JJIMHHOBOJHOBYIO
paauanuio; 3Ty 3€MHYIO PaJHalMI0 Yallle Ha3blBalOT COOCTBEHHBIM H3IIyYEHHUEM
3€MHOM MOBEPX-HOCTH.

AOCOIOTHBIE TEMIIEPATYpPhl 3€MHOM MOBEPXHOCTH 3aKJIIOYAIOTCS MEXITY
180 u 350°. Ilpu Takux TeMmmeparypax HCIyCKaeMas paguanusl MNPaKTHYECKH
3aKIIF0YAETCS

C npenenax 4-120 ux, a MAaKCUMyM €€ SHEPTUM NPUXOAUTCS Ha JIIMHBI BoJH 10-15
mk. CremoBaTenbHO, BCS 3Ta paguaius uH@gpaxpacuas, HE BOCTPUHHMAacMas
IJ1a30M.

Bcrpeunoe  uznyuenwe.  ATMocdepa HarpeBaeTcs, MOIJIomas — Kak
COJIHEUHYIO PaJIHalMIO (XOTS B CPABHUTEIHLHO HEOOMBINION 0I1e, 0Koyio 15% Bcero
€€ KOJINYECTBA, MPUXOMSIIEro K 3emMie), TaK U COOCTBEHHOE W3JIyYeHHE 3EMHOMU
IIOBEPXHOCTH. Kpome TOro, oHa IMojay4aer TeIio OT 3€MHOM IMOBEPXHOCTU MYTEM
TEIUIONPOBOJHOCTH, & TAKXKE MNPU HCHAPEHWH M TOCIEAYIONIEH KOHICHCAIUU
BOJASHOTO mapa. byaydum Harpertoif, aTMocdepa u3iaydaeT cama. [ak ke Kak |
3eMHas TMOBEPXHOCTb, OHAa H3JydaeT HEBUIUMYIO HH(QPAKpaCHYIO paaualiuio
IPUMEPHO B TOM K€ IMANa30HE JIJIUH BOJIH.

bonbmias gacte (70%) armocdepHol paguanuv TPUXOJUT K 3E€MHOU
MTOBEPXHOCTH, OCTAJIbHASI YaCTh YXOJAUT B MUPOBOE MPOCTPAHCTBO. ATMOC(EpPHYIO
paguamuioo, NPHUXOMSIIYI0O K 3EMHON IMOBEPXHOCTH, HA3BIBAIOT GBCMPEUHbIM
usIy4enuem; BCTPEUHBIM IIOTOMY, YTO OHO HAIpPAaBJICHO HABCTPEUY COOCTBEHHOMY
M3IIy9CHUIO 3€MHOW TIOBEPXHOCTH. 3EMHAas IMOBEPXHOCTH IIOTJIONIAET JTO
BCTPEYHOE u3NMydeHne mmodTtu 1enukoMm (Ha 90-99%). Takum oOpa3om, OHO
SIBJISICTCSL 17151 3EMHOM

7IIOBEPXHOCTH BAKHBIM KMCTOYHMKOM TEIJla B JIOMOJHECHWE K TMOIJIOIMIEHHOMN
COJIHEUHOM paJIHalliH.

BcerpeuHoe uznydeHne BO3pacTaeT ¢ yBEIMUYEHUEM 00JJaYHOCTHU, MOCKOJIbKY
o0JiaKka caMy CUJIbHO M3JTy4aloT.



[N paBHUHHBIX CTAaHLUMM YMEPEHHBIX LIUPOT CPEAHSAS HHTEHCHUBHOCTH
BCTPEYHOrO0 M3Iy4yeHUs (HAa KaXKIbIM KBaJpaTHBIA CAHTUMETpP  ILJIOIIAIU
TOPU30HTAIBLHON 3€MHOM MOBEPXHOCTU B OJIHY MUHYTY) nopsiaka 0,3—0,4 kai, Ha

ropubix crannusx — mnopsaka 0,1—0,2 kan. DTo yMEHBIIEHHE BCTPEYHOIO
U3JIyYEHUS C BBICOTOU OOBSICHSIETCS YMEHBIIICHUEM COJIEPXaHUSI BOJSHOTO Mapa.
Haubonpiiee BcTpeuHOe H3IIyu€HHE — Yy JKBaTopa, rjae atmocdepa Hambosee

HarpeTa u 6orara BOAsSHBIM MapoM. 31eck oHo coctasisier 0,5—0,6 xkar/cm™ mun B
2
CpeIHEM TOZI0BOM, a K HOJISIPHBIM MHpoTaM yosiBaeT 10 0,3 kan/cm™ muH.

OcHoBHOM cyOcTaHIME B aTMocdepe, NOTIOLIatoIIed 3¢ MHOE U3JIyYEeHUE U
NOCBUIAIOIIEN BCTPEYHOE W3Iy4YEHUE, SBIAETCA 600AHoU nap. OH TOTJIoIIaeT
uHppaKpacHyIO paauanuio B Oompinol obmactu crnekrtpa — oT 4,5 g0 80 wmk, 3a
UCKJIIOYEHNEeM HHTepBana Mexay 8,5 u 11 wmk. Ilpm cpemHem conepkaHuun
BOJSHOTO Tapa B aTMoc(epe paauanus ¢ JJIMHaMH BOJIH OT 5,5 10 7,0 mx u Oonee
IOTJIOIIAETCS MOYTH IOJHOCTBIO, paguanus APYruX JUIMH BOJIH — YacTU4HO, U
TOJILKO B MHTepBaie 8,5—11 mk 3eMHOE U3IydeHHE NPOXOAUT CKBO3b aTMOochepy
B MHUPOBOE MPOCTPAHCTBO.

VYTrineknucaora CUIbHO MOMVIOIIAET MH(paKpacHyX pagualvio, HO JIMIIb B
y3KOH 00JIacTH CIEKTpa, 030H — cjabee M TakkKe B Yy3KOW 00JacTh CHEKTpA.
[IpaBna, moryionieHNe yriieKUCIOTOM M O30HOM NPHUXOAMTCS Ha BOJHBI, JHEPTUs
KOTOPBIX B CHEKTPE 3EMHOI0 HU3Iy4deHHs Onm3ka K MakcumyMmy (7—15 MK).
OpHako cofiep>kaHKe 3TUX NOTJIOTUTENEH B aTMOC(Epe CIMIIKOM MaJjlo, U BOASHOM
nap Wrpaer, TakuM oOpa3oM, OCHOBHYIO pPOJb, KaK B TIOIJIOIIEHUU 3E€MHOTO
U3JTyYEHHUs], TAK U BO BCTPEYHOM H3JTyUYEHUHU.

Ippexkmuenoe wusznyuenue. BcTpeyHOE U3IyUYEHUE BCErJa HECKOJBKO
MEHbIIE 3¢MHOTO. [I03TOMYy HOUBIO, KOT/Ia COJIHEUHON paJualy HET U K 36MHOU
MO-BEPXHOCTH MPUXOJIUT TOJIBKO BCTPEUHOE H3JIyYEHHE, 3€MHas IMOBEPXHOCTh
TEpsieT TEIIO 3a CYET TMOJOXKUTEIbHOM Pa3HOCTH MEXAY COOCTBEHHBIM U
BCTPEUHBIM H3JIyYCHHEM. OTY pa3HOCTh MEXKIYy COOCTBEHHBIM H3JIyYCHUEM
36MHOW TOBEPXHOCTHM ¥ BCTPEUHBIM H3JIy4CHHEM aTMocdepbl Ha3bIBAIOT
I pexmusHbiM U3TYUEHUEM.

D¢ddexTuBHOE H3TYyUEHUE MPEACTABISAET COOON YUCTYIO MOTEPIO JTYUUCTOM
DHEPTHUH, a CJICI0BATEILHO, M TEIUIA C 36MHOW MTOBEPXHOCTH HOYBIO, 1 HMEHHO OHO
U3MEpSETCsS CIEeNUaIbHBIMU TpubopamMu — nupeeomempamu. CoOCTBEHHOE
U3IIydeHHE MOXKHO omnpeaenuth 1o 3akoHy Credana—bonsiiMana, 3Has
TEMIIEpaTypy 3€MHOM MOBEPXHOCTH, a BCTPEYHOE H3IYyYEHUE BBIUUCIUTH TIO

dbopmyine (11).

HTEeHCHBHOCTD 3(B®eKTHBHoro U3JTyYCHUS] B SICHBIE HOYHM COCTaBIISCT
oxoiio 0,10—0,15 kan/cm"™ mur Ha paBHUHHBIX CTAHIUSIX YMEPEHHBIX ITUPOT U JI0



0,20 kan/em® mun wa BBICOKOTOPHBIX CTaHIUSAX (TI€ BCTPEYHOE H3ITyUCHHE
MmenbIie). C Bo3pacTaHHEeM OOJIAYHOCTH, YBEIMYMUBAIOIIEH BCTPEUHOE H3ITYUYCHHE,
b dexTuBHOE M3NTydeHHe yObIBaeT. B 00madHyr0 moromy OHO Topas3io MEHBIIE,
4eM B SICHYIO; CTaJI0 OBITh, MEHbIIIE U HOUHOE OXJIAXKACHUE 3€MHOM MTOBEPXHOCTH.

79¢(deKTUBHOE H3JIyuYE€HHE, KOHEYHO, CYIECTBYET U B JHEBHbIE 4yachl. Ho
IHEM OHO TMEPEeKpPBhIBACTCA WM YaCTHUYHO KOMIIEHCHPYETCS TOTJIONICHHOM
COJTHEYHOH panuanmend. [loaTromMy 3eMHasi MOBEPXHOCTH JHEM TeIulee, YeM HOYbIO,
BCJIEICTBHE YET0, MEXIAY MPOUnM, U dPPEKTUBHOE U3ITyYCHHUE JHEM OOJIbIIIE.

n 06W€M 3EMHAA NnOBEPXHOCNb 6 cpedHux wupomax mep:Aem
9¢QbeKmu8HblM U3TTYYEHUEM NPUMEPHO NOJIOBUH)Y mO2c0o Kojauvecmea menia,
Komopoe OHa nojiydaem om I’ZOZJZOI/L;QHHOIZ paduauuu.

[Tormomas 3eMHOE M3IIy4eHHME M IOCHLIAsl BCTPEYHOE M3IIYyYCHUE K 3€MHOMN
NOBEPXHOCTH, aTMOoc(epa TEeM CaMbIM YMEHBLIAET OXJAXJEHUE IMOCJIeIHEH B
HOYHOE BpeMsS CyTOK. J[HEM K€ OHA MaJO IPEMATCTBYET HArPEBAaHUIO 3E€MHOU
NOBEPXHOCTU COJIHEYHOW pajuanueil. JTo BiIUsSHUE aTMoc(epbl Ha TEIMIOBOMH
PEXKHUM 3€MHOI MMOBEPXHOCTH HOCUT HA3BAHUE MENIUYHO20 d¢hghekma BCIEICTBUE
BHEIIIHEN aHAJIOTUH C JEUCTBUEM CTEKOJI TEIUIMLIBI.

5.9 PaamanmnonHblii 0ajaHc 3eMHOI moBepxHOcTU. U31yueHue B
MHPOBO€ IPOCTPAHCTBO

Paouayuonnviit  6ananc 3emuou  noeepxmocmu. PazHOCTE Mexny
MOTJIOIIEHHOM pafnanuen u 3(h(PEeKTUBHBIM U3ITyYEHUEM

R={lsinh4- (1 — A)— E, (

Ha3bIBAIOT pPAOUAYUOHHLIM OANAHCOM 3eMHOU nogepxHocmu. Jlpyroe ee
Ha3BaHUE — OCTATOYHAs paavaIusl.

PannanuonHsIii 6anaHc EPEeXoIUT OT HOYHBIX, OTPUIIATEIIbHBIX 3HAYCHUN K
JTHEBHBIM, TMOJIOKUTEJIBHBIM IIOCIE BOCXOJIa COJHIIA npH BbicoTe ero 10—15°. Ot
MOJIOKUTENIbHBIX 3HAUYCHUM K OTPHUIATEIBHBIM OH IMEPEXOJUT TMEepel] 3aX0JI0M
COJIHIIA MPU TOW K€ €ro BBICOTE HaJ TOpU30HTOM. [Ipy HaIM4YUMK CHEXHOTO
MOKPOBAa paJUAlMOHHBIN OaJlaHC TMEePEeXOAUT K TOJIOKUTEIbHBIM 3HAYCHUSIM



TOJBKO TIPU BBI-COTE COJHIIA OKOJ0 20—25°, Tak Kak Mpu OOJIBIIOM ajab0eso
CHEra MorjoleHue UM CYMMAapHOH paananuu Mano. /[neM paauanuoHHbid OagaHC
pacTeT ¢ yBEITMYEHUEM BBICOTHI COJIHIIA U YOBIBAET C €€ YMEHbIIeHHEeM. B HouHbIe
4ackl, KOT/la CyMMapHasi pajaualusi OTCYTCTBYET, OTPUIIATEIIbHBIA paguallMOHHbIN
Oamanc paBeH G()EKTUB-HOMY H3ITYUYCHUIO U MOTOMY MEHSETCS B TCUCHHWE HOYHU
MaJjio, €CJIH TOJIbKO YCIOBUS 00JIaYHOCTH OCTAIOTCS OJMHAKOBBIMHU.

Cpennue TMONyICHHBIC 3HAUCHHUS pPaJdallMOHHOTO OanaHca B JIeHWHTpase
aeToMm mipu obnmagHoctn MeHee 7/10 mokpeitus He6a — okono 0,7—0,8 xan/cm
mun. Tlpu o6nagnoctu ot 7/10 10 mojHOM HaQII01a0TCS U 04eHb Bhicokue (10 1,0

kan/cm~ mun), u odeHb Hu3kue (10 0,1 xan/cm™ mun) 3HAUCHUS.

H3znyuenue ¢ mupoeoe npocmpancmeo. V13nydeHne 3eMHON MOBEPXHOCTH B
OOJIBIICH YacTH MOIJIONIAETCs B aTMoc(epe U JUITh B UHTEPBAJIE JUTMH BOJIH §,5—
11 mx TPOXOIUT CKBO3b aTMoc(epy B MUPOBOE MPOCTPAHCTBO. ITO yXOsIIee
BOBHE KOJHMYECTBO COCTaBISIET 6ceco okono 10 edunuy, ecinu TMPUHATH MPUTOK
COJIHEUHOM pajuanuu Ha rpa”uily armocdepsl 3a 100 equnun. Ho, kpome Toro,
cama

7Tammocgepa uznyuaem 6 Mupogoe NpPOCMPAHCMBO OKONO 55 eounuy, m. e. 8
HeCKOIbKO pa3z O0bule, Yem 3eMHAsl NOBEPXHOCHIb.

W3nydeHne HMKHUX CIIOEB aTMOCQEPHI MOTIOMIACTCS B BBIIIEIEKAIINX €€
cnosix. Ho, mo mepe ynaneHus OoT 3eMHOH NMOBEPXHOCTH, COJAECP>KAHUE BOISHOTO
napa, OCHOBHOTO MOIVIOTHTENS paJuallii, YMEHbIIAeTcs, W HYXKEeH Bce Ooisee
TOJICTBIA CJIOM BO31yXa, YTOOBl MOTJOTUTh M3JIy4YE€HHUE, TMOCTYMalee OT
HIOKeNeXalux cjaoeB. HaunHas ¢ HEKOTOpOW BBICOTHI BOJASIHOTO Mapa BOOOIIe
HEJ0CTAaTOYHO ISl TOrO, YTOOBI MOTJIOTUTh BCE U3IY4YEHHE, HIyIlee CHU3Y, U U3
ATHX BEPXHHUX CIOEB YacCTh aTMOCHEPHOTro M3MydeHHUs OyAeT yXOIUTh B MHUPOBOE
npocTtpaHcTBO. [logcueTsl Moka3bIBalOT, YTO HamOOJee CUIIBHO HM3JIyYarollhe B
MPOCTPAHCTBO CIIOM aTMOCQEpHI JiexaT Ha BeicoTax 6—10 xu.

Jlnunnoeonrnogoe uznyuenue 3eMHOU NOBEPXHOCMU U amMOcdepbl, yxooaujee
8 KOocMoc, Hazvieaemcs yxooauel paouayueti. OHO COCTaBISET OKOJIO 65 enuHuIl,
eciu 3a 100 equHUI] TPUHATH TPUTOK COJTHEYHOM paguaiuu B armochepy. Bmecrte
C OTPaXCHHOM M PACCEIHHOM KOPOTKOBOJIHOBOW COJIHEYHOM pavalved,
BBIXOJIAIIEH 3a mpeaensl atMochephl B KOJIUYECTBE OKOJIO 35 emuHull (CM. B
naparpage 17 o mjIaHeTapHOM anb0eqo 3eMiiu), 3Ta YXOJAIlas pagualus
KOMIIEHCUPYET MPUTOK COJIHEYHOM panuauuu K 3emie. Taxum obpazom, 3emis
emecme ¢ ammocgepou mepsiem CmoabKo e paouayuu, CKOAbKo U noyyaem, m.
e. Hax0O0Uumcs 8 COCMOAHUU TIYYUCMO20 (PAOUAYUOHHO20) PABHOBECUS.



5.10 Metoabl usmepenus paguanuu. Pacnpenesenue
paguanum «Ha rpaHuie armocgepbby

Memoowvt uzmepenusn paduayuu. J{ns1 U3MEpEHNsT UHTEHCUBHOCTU TPSIMOU
U pacCesHHOM COJHEYHOM paavanuud M 3(PQPEKTUBHOrO H3IydeHUsd (a TaKxke
asb0e10, OCBEIIEHHOCTH U IIp.) CYIIECTBYET MHOIO IPUOOPOB KaK C BU3YaIbHBIMU
OTCUETaMH, TaK M C aBTOMATHYECKOW perucrpauueid. OrpaHudumcs 37ech
yKa3aHUEM Ha 00IlKe IPUHLIUIIBI UX OCTPOEHUS.

[IpuOopel 1isi W3MEpEHHsS] MPSMOM COJHEYHOW paJWalUd Ha3bIBAOT
nupeeruomMempamy U akmuHomempamu, it U3BMEPEHUST paCCESTHHON paauanul —
nupanomempamu, 1 u3MepeHust 3PpQPEeKTUBHOTO UITYUYECHUS] — NUp2eomMempami,
Ui U3MEpPEeHus paJualMoHHOro OamaHca — oOanancomepamu. Ha3Banus
CaMOIUIIYIIUX TprUOOPOB OKaHUUBAIOTCS Ha «rpad» (akTuHOrpad, mupanorpad).

JIns u3MepeHusl paaualudM MPUMEHSETCS 3a4E€pHEHHAs MeTajulnyecKas
IJACTUHKA, KOTOpas IO CBOWM IOIVIONIATEIbHBIM CBOMCTBAM MPaKTUUYECKHU
UJEHTUYHA a0COIIOTHO YEPHOMY Tely, T. €. MOIVIOUIAET W MPEBpaAlIaeT B TEIUIO
BCIO MaJIaloONIyl0 Ha Hee paauainuio. Bo MHorue mpubopbl BXOIAT, KpOME TOTO,
TUTACTUHKHU

K Oemnoi Wiv MoJIMPOBAHHOM MOBEPXHOCTHIO, MOYTH MOJHOCTHIO OTPAXKAIOIINE
MaJJa0IIYI0 paAUaUIo.

C KOMIICHCAlUOHHOM  [HpreJinoMeTrpe  AHICTpeMa  3ayepHEHHas
METAJJIMYECKasi IUJAaCTUHKA BBICTABISIETCS HA COJHLE, a Jpyras Takas ke
IJJACTUHKA OCTAaBJSIETCSI B TEHU. MeEXIy IUIACTUHKAMU BO3HUKAET PAa3HOCTh
TEMIIepaTyp. OTa pa3HOCTb TEMIEPATYpP INEPENacTcs CchasM TEPMOIJIEMEHTA,
OPUKIEEHHBIM (C HW30JSIMe) K IUIAaCTUHKaM, M TEeM CaMbIM BO30YyXKIaeT
TEPMODJIEKTPUUECKUH TOK.

7Hepe3 3aTEHEHHYIO MJIACTUHKY MPOIYCKaeTcsd TOK OT OaTapeu, MoKa IUIaCTUHKA
HE Harpeercss 10 TOW XK€ TeMmepaTypbl, O KOTOPOW Harpenach COJHEYHBIMU
Jy4aMU TepBas IUIACTUHKA; TOTAa TEPMOAJIEKTPUYECKUN TOK ucue3aeT. [lo cuie
MPOMYIIEHHOTO «KOMIIEHCUPYIOIIEr0» TOKA MOXHO OINPENEIUTh C TOMOIIBIO
3akoHa JlKoyns—JIeHia KOJIM4eCTBO TEIUIA, MOJYYEHHOE BTOPOM IUIACTUHKOM.
OHO paBHO KOJMYECTBY TEIUIA, MOJIYYEHHOMY OT COJIHLIA MEPBOW IJIACTUHKOM.
Otcrona MOXHO OMNPEAECIUTh WHTEHCHUBHOCTH COJHEYHOW panuanuu. EcTb u
JIPYTUE TUIIBI MUPTEITMOMETPOB.

B OumMeTaisinuecKoM aKTHHOMETpe MUXelIbCOHA MPHMEHSIETCS MajeHbKas
M TOHKas OWMeTa/uIMJecKas IUTaCTHHKA, HalpuMep HW3 MEAW U IUIaTHHBIL.
HarpeBasicy moj aeiicTBHEM paavaliuy, oHa W3THOAETCS BCIEICTBUE DPa3IUyus



ko3 uienToB pacuupenus metawioB. [lo BenmnuuHe 3TOro n3ruda 3aKiaro4aroT
00 UHTEHCUBHOCTHU paguanuu. Jljig 3Toro npubop HY>KHO MPOrpagyupoBaTh MyTeM
CpaBHEHHUSA C a0-COJIOTHBIM MUPTEITUOMETPOM, HampuMep AHTCTpeMa, T. €. HalWTu
€ro MepeBOJHBIN MHOXUTENb. [IpuMeHsst UIBTPBI U3 LIBETHOTO CTEKJIA, MOXKHO
U3MEPATh HHTEHCUBHOCTD PAJUalliy B PA3IMYHBIX YYACTKAX CHEKTPA.

B TEepMO3IEKTPUUECKOM aKTHHOMETpE CaBuHOBa— S HUIIEBCKOTO
IpUEeMHas YacTh MPEACTaBISET COOOM TOHKHMA METAJUTMUECKUN 3auepHEHHBIN
muck. K Hemy uepe3 HM30MLMIO NPUKIEEHbI HEYETHBIE CHau TepMoOaTapeu.
YerHble cnan TepmoOaTaped MPUKIEEHbl TAaKXKE 4Yepe3 H30SLUI0 K METHOMY
KOJIbIy B Kopryce npuoOopa. Ilox BIuUSHUEM COINHEYHOM pajvaluy BO3HUKAET
AIEKTPUYECKUN TOK, IO CUJIE KOTOPOTO OINPENEISIOT MHTEHCHUBHOCTH PaJgUalvU.
JUis  3TOro HY)XHO 3HaThb [EPEBOJHBIM MHOXUTENb NpuUbOpa, KOTOPBIN
OIpEEINSIETCS IIyTEM CPABHEHHUSI C a0COJIFOTHBIM IMUPTEIMOMETPOM.

B nmupaHOMeTpe nmpueMHas 4acTh Yallle BCEro MpeICTaBiIsieT co0oi barapero
TEPMOZJIEMEHTOB, HAallpUMEpP W3 MAHTAHWHA U KOHCTAHTWHA, C 3a4YCPHEHHBIMU U
oenpiMu criasmMu. [Ipubop BbICTABISETCS MPUEMHOM YacTbi0 B FOPU3OHTAIBHOM
MOJIOKEHUH, YTOObI BOCHPUHUMATh PACCESHHYIO PaJHalli0 CO BCEr0 HEOECHOTO
cBoga. OT npsAMOM COJTHEYHOM paJualliy OH 3aTEHEH, a OT BCTPEYHOTO U3Ty4YCHHUS
atMoc(epbl 3alllUIIEH CTEKISHHbIM KoimakoMm. [lox nelicTBueM paccesHHOM
paavanuy 4epHble W Oelible Cllal HarpeBaloTCs HEOJMHAKOBO M BO3HUKAET
TEPMODJIEKTPUYECKUA TOK, II0 CHJIE KOTOPOTO ONPENEISOT WHTEHCUBHOCTH
paauanuu (OMSIThb-TAKU 3apaHee OINpPEAeNIUB NEPEBOIHBIA MHOXKHUTENIb NpHOOpA).
[Ipy m3MepeHusIXx CyMMAapHOH pajvali NUPAHOMETP HE 3aTEHSIOT OT MHPSIMbBIX
COJIHEYHBIX JIYYECH.

B mwupreomerpe UCHOJB3YeTCSI TO OOCTOSATEIBCTBO, 4YTO 3(PGHEKTUBHOE
U3JIydeHue OJieCTAIMX (HUKEIUPOBAHHBIX) METANTMYECKUX IIJITACTUHOK OYEeHb
Majo MO CPAaBHEHHMIO C H3JIyYCHHEM 3auepHEHHBIX IiacTuHoK. Korma mpubop
BBICTABJISIIOT HOYBIO TIOJ OTKPBITHIM HEOOM, 3a4epHEHHBIC TUIACTMHKH B HEM
MpPUHUMAIOT OoJiee HU3KYI0 TeMIieparypy, yeM Onectsamue. [lo 3Toil pasHoctu
TeMIiepatyp (TO4Hee, MO CHJie BO30YKIESHHOTO €0 TEPMOIJICKTPUUECKOTO TOKa
WIM JK€ KOMIICHCAIIMOHHBIM METOJIOM, KakK B THUpreauomMeTpe AHrcTpema)
onpenensitoT  3QPEeKTUBHOE  M3ITYYEHHUE  YEPHBIX  IUIACTHHOK,  KOTOpOE
OTOXACCTBIISIIOT C 3P (HEKTUBHBIM M3Ty4YECHUEM 36MHOM ITOBEPXHOCTH.

Panmnanmonnsnid OamaHc ompeaeisieTcss OalaHCOMEPOM, B KOTOPOM OfHA

73a4epHEHHAs TIPUEMHAs TUTACTUHKA HaIlpaBjIeHa BBEPX, K HEOY, a Apyras — BHU3,
K 3CMHOM TIOBEpXHOCTH. Pa3HWIIa B HarpeBaHWHM IUIACTHHOK ITO3BOJISET
OTIPEJICNTh BEIMYMHY pPAaJMAIMOHHOTO OanaHca. Houblo OHAa paBHa BEIMYMHE
3¢ (HEKTUBHOTO U3ITyUCHHS.



Jli1s1 aBTOMAaTU4YeCKOM PEruCTpaliii U3MEPEHUN TEPMOIJIEKTPUUECKUN TOK,
BO3HUKAIOIIMKA B AaKTUHOMETPE, NUPAHOMETPE, NUPIeOMETpe, IMOJAIT Ha
CaMOTIMIIIYIINI TalbBaHOMETp (TambBaHorpad). M3MeHeHus CUiIbl TOKA, TaKUM
o0pa3oM, 3aluChIBAIOTCA Ha JABWXKYylIlehcs OyMmaxkHoW JeHte. Ilpu sTom
AKTUHOMETP JTOJKEH aBTOMATUYECKH BpallaThCs TaK, YTOOBI €ro MpueMHasi 4acTh
cielloBaja 3a COJHIIEM, a MMUPAHOMETP JOJDKEH OBITh BCEr/ia 3aT€HEH OT MpPsIMOM
paguanuu 0co00M KOJIbIIEBOM 3allIUTOM.

Pacnpedenenue  paduayuu  «na  cpanuye  ammocehepvry.  Jlns
KJIMMATOJIOTHU TIPEJCTABISET CYIIECTBEHHBIN MHTEPEC BOMPOC O pacipeiesieHun
NPUTOKA W OTAA4YM paguauud 1o 3eMHoMy mapy. PaccMoTpuM cHawana
pacripe/ieJieHue COJIHEYHOM pajgualii Ha TOPU30HTAJIbHYIO IMOBEPXHOCTH «HA
rpanuiie armocdepr». MoOXHO ObLJIO OBl TakKe CKa3aTh: «B OTCYTCTBUU
aTMocepbl». DTUM Mbl JOMYCKaeM, YTO HET HH TOTJIOLIECHHUS, HU PACCESHUS
paauaiuu, HA oTpaxkeHus: ee obnakamu. Pacnipesienenue coHEUHON pagualuy Ha
rpaHuiie aTMocdepsl sBiseTcss npocTermuM. OHO EHCTBUTENBHO CYIIECTBYET Ha
BBICOTE HECKOJIBKUX JIECSITKOB KMJIIOMETPOB. YKa3aHHOE pacIpe/iesieHue Ha3bIBaloT
10 TPATAULUU COIAPHBIM KIUMANOM.

W3 naparpada 5 HaM M3BECTHO, KaK MEHSETCS B TEUEHHUE ro/la COJIHEUHAs
NOCTOSIHHAs U, CTaJ0 OBITh, KOJMYECTBO pajauanuu, npuxonsuiee k 3emiue. Ecnu
OINIPENEIATh COJHEYHYIO IOCTOSHHYIO sl (PAKTHUYECKOTO PACCTOSIHHUS 3€MIIM OT

ConHia, To Opu CpeHEM roI0BOM 3HaueHuu 1,98 kan/cm™ mum oHa Oyner paBHa
2
2,05 xan/cm” mun B staBape u 1,91 kan/cm™ mun B urone.

Cranio ObITh, CEBEpHOE MOJYIIApUE 3a JICTHUHN JICHb TMOJy4YaeT Ha TpaHUlle
atMoc(epbl HECKOJIbKO MEHBIIEe pagualydyd, 4YeM IOKHOE IMOJyIlIapue 3a CBOU
JICTHUW I€Hb.

KomnuecTtBo paamaruu, MmojydaeMoe 3a CYTKHM Ha TpaHHIlE aTMocdepsl,
3aBUCUT OT BPEMEHU rojJla U MIHUPOTHl MecTa. [1oa KaXXaoM mMMUpOTOi Bpems roja
ompenenseT MPOJAOKUTEILHOCTh JHEBHOM 4YacTH CYTOK M, CTaJlO OBITh,
MPOAOJDKUTENBHOCTh MPUTOKA paguanvu. Ho moj pa3HbIMM MIMPOTAMU TIPO-
JIOJDKUTEIIBHOCTh JTHEBHOW YaCTH CYTOK B OJJHO M TO K€ Bpems pasHas. [lo-
pPa3HOMY MEHSETCS OHAa U B TeUEHHE rojia (PUCYHOK 7).

Ha mosroce cosHIE J€TOM HE 3aXOAUT BOBCE, a 3UMOM HE BOCXOAUT B
TeyeHne 6 MecsleB. Mexay MOJIIOCOM U IMOJIAPHBIM KPYIOM COJIHLIE JIETOM HE
3aXO/IMT, @ 3MMOW HE BOCXOJUT B TEYEHUE MEPUOJA OT MOJYroAa 10 OJHUX CYTOK.
Ha skBarope gHEBHAs 4acTh CyTOK Bceraa npoaonkaercs 12 yacos. OT moiasipHOro
Kpyra /10 9KBaTopa JHEBHOE BPEMsI CYTOK JIETOM YObIBAa€T M 3UMOI BO3pacTaerT.



Ho mnpuToxk cojiHEUHOM pagualui Ha TOPU30HTAIBHYIO MOBEPXHOCTH
3aBUCHUT HE TOJBKO OT MPOJOJDKUTEIIBHOCTH JHS, @ €II€ U OT BBICOTHI COJIHIA.
KonuyectBo panuanuu, nOpuxojsiliee Ha TrpaHUIle aTtMochepbl Ha €IUHHUILY
TOPU30HTAIBHOM MOBEPXHOCTH, MPONOPUUOHAIBHO CHHYCY BBICOTBI COJHIA. A
BBICOTA COJIHI[A HE
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Pucynox 7- IIpoaomkuTenbHOCTh THEBHOW YAaCTH CYTOK B CAMblii KOPOTKUI 3UMHUI
U B CaMbIil JUIMHHBIN JICTHUW JIEHb MOJ1 pa3HBIMHU IIUPOTaAMU

TOJIBKO MEHSIETCS B KaXKJIOM MECTE B TEUEHUE JTHS, HO 3aBHUCUT U OT BPEMEHHU ToJ1a.
MakcumanbHas (B IOJACHB) BBICOTA COJIHIIA B JCHb JIETHETO COJIHIIECTOSHUS
paBHa 90° — ¢ + 23,5°, roe ¢ — mmpora mecta. HaumeHnbiast BeICcOTa COMHIA —
B JIEHb 3UMHET0 COJIHIECTOSAHUS: 90°— @ — 23,5°; B JHM paBHOJCHCTBHI BBICOTA
cosHia paBHa 90° — ¢. Takum oOpa3om, BHICOTA COJIHIIA HA IKBATOPE MEHSAETCS B
teueHue roja ot 90 go 66,5°, Ha Tponukax — ot 90 1o 43°, Ha MOJISIPHBIX Kpyrax
— ot 47 no 0° m Ha momrocax ot 23,5 mo 0°.

Htak, mapooOpa3HOCTh 3eMJIM M HAKJIOH IJIOCKOCTH SKBATOPA K IMIIOCKOCTH
SKIUNTUKA (23,5°) co37al0T CIIOKHOE pachpeicsieHue NPUTOKAa paguallud 1o
IMPOTaM Ha rpaHulle aTMOc(ephl U €ro U3MEHEHHS! B TeueHue roja. [lockonbky
ATO pacmpenesieHue 3aBUCHUT JIUIIbL OT aCTPOHOMUYECKUX (HDaKTOPOB, €T0 MOXKHO
paccuMTath MO TOYHBIM ¢opmysnaM (3eCb OHU HE TPHUBOJIATCS), TPHUHSB
V3BECTHYIO BEJIMUMHY COJIHEYHOM IMOCTOSIHHOW. Ha OCHOBaHMM Takux pacueToB HA
puc. 15 mpencraBneH mpuxon paavialMd B CEBEPHOM IOJYIIAPUM HA TpaHULE
aTMOoCc(epbl B  KUIOSPAMM-KAIOpUAX Ha KaKIbIM KBaJIpaTHBIM CaHTUMETP
TOPU30HTAIBHON MOBEPXHOCTU 3a TOJ W 3a Kaxkzaoe nonyroauwe. M3 pucyHka 8
BHUJIHO, YTO 32 I'0J[ KOJUYECTBO MPUXOJAIICH COJMHEYHOW pajgvallid MEHSETCS OT
318 xxan na sxBatope 10 133 kxan Ha TOIOCE.

3UMOH MPUTOK pajualiii O4eHb OBICTPO YOBIBAET OT PKBATOpa K MOJIIOCY,
JeToOM — Tropaso MejuieHHee. Ilpu 3ToM MakcuMyMm JieToM HaOII0JaeTcss Ha
TPOIHKE, a OT TPOIKKA K KBATOPY MPUTOK paJHaIlii HECKOJIbKO yObIBaeT. Manas
pa3HUIA B MPUTOKE pPAJHAMU MEXKIY TPOINUYECKUMH WM MOJSAPHBIMU IIUPOTAMU
JIETOM OOBSICHSAETCS TEM, YTO XOTS BBHICOTHI COJIHIIA B TIOJIAPHBIX HMIUPOTAX JIETOM



HIWKE, YeM B TPOIHMKAX, HO 3aTO BEJIMKA MPOJIOJDKUTEIILHOCTh THS. B eHb JeTHero
COJTHIIECTOSIHUS TTOJIFOC TIOATOMY TOJTydaji Obl B OTCYTCTBHHM aTMoc(epbl OoJbIle
paguanuu, uyeM oHkBatop. OJIHaKO y 3€MHOM TIOBEPXHOCTH B PE3yJbTaTe
ocla0JIeHusI paguanuu atMocepor, OTpakeHHUs €€ 00JIAYHOCTHIO U TIp. JICTHHM

IPUTOK pa-Avalliy B TMOJSIPHBIX IIUPOTaxX CYIIECTBEHHO MEHbIIE, YeM B Oosee
HU3KHUX IIUPOTAX.

PacueTsl moKka3bIBalOT, YTO HA BEPXHEH rpaHuile aTMOC(ephl BHE TPOIHKOB
MMEETCS B TOJOBOM XOJ€ OJWH MAKCHMYM DPaJuallid, IPUXOIAIINANICT Ha BpeMs
JIETHETO COJIHLIECTOSAHUSA, U OIMH MUHUMYM, IPUXOJSIIMICA Ha BpEMs 3UMHETO
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PI/ICYHOK 8- HpI/ITOK COJIHEYHOM paauan Ha rOpU30HTAJIBHYIO ITIOBEPXHOCTL B

OTCYTCTBHUU aTMOC(I)epI)I (B KKan/cm ) B BUMHCC U JICTHCC NNOJYIroAus U 3a BEChb I'0 B
3aBUCHUMOCTH OT reorpa(bnquKofI IMHAPOTHI

cosiHUecTosiHUA. Ho Mexay TponumkaMu NPUTOK pajvaliii UMEET JIBa MaKCUMyMa
B Tojay, MPUXOASIIMECS Ha T€ CPOKH, KOTJa COJIHIE JOCTUraeT HauOoblIeH
noJiyicHHOW BbICOTH. Ha skBaTope 310 OyAeT B AHU PAaBHOJAECHCTBUM, B JIPYTUX
BHYTPUTPOIIMYECKUX IIMPOTAX — TIOCIE€ BECEHHEI0 M MEpPel OCEHHUM
PaBHOJICHCTBUEM, OTOJIBUTasiCh TeM OOJIbIIE OT CPOKOB PABHOACHCTBH, 4eM
OonplIe MMPOTA. AMIUIMTYIa TOJOBOTO XOJa Ha SKBAaTOpe Maja, BHYTPHU

TPONMKOB HEBEJIMKA; B YMEPEHHBIX W BBICOKMX IIIHUPOTaX OHA 3HAYUTEIIHLHO
OoJIbIIIE.



5.11 3onanbHOe pacnpeaesieHre COJTHEYHOUM PaHAIIMU Y
3eMHOH MOBEPXHOCTH

MpI npoaHanu3upOBAIM paclpeleeHUE paaualuy Ha rpaHuLEe aTMOC(hEpHI.
Jlo 3eMHOIl TOBEPXHOCTM OHA JIOXOJUT OCJA0JIEHHOW aTMOc(hepHBIM
norJiouieHreM U paccessuueM. Kpome Toro, B atmocdepe Bcerna ectb odnaka,
npsiMasi COJIHEYHasl paJidalids 4acTo BOOOINE HE JOCTUTaeT 3€MHOM MOBEPXHOCTH,
MOTJIONIAsICh, PACCEH-BAsICh U OTpaxkasch 00paTHO oOnakamMu. OGIaYHOCTh MOKET
yMEHbBIIaTh MPUTOK NPSIMOM paaualMd B IIMPOKUX Tmpeaenax. Hampumep, B
TamkeHTe, B 30HE MyCTHIHH,

\emdash  Manoo0ia4HOM aBrycTe€ TEpseTCS BCJCACTBHE HAIMYUS OO0JIAKOB
Bcero 20% mpsaMon comHeyHoM pamumannd. Ho Bo BmaguBocToke ¢ ero
MYCCOHHBIM KJIMMAaTOM TOTEps MPSIMON pagualiiy BCIEICTBHE 00JaYHOCTH JIETOM
coctaBiset 75%. B Jlenunrpane, naxke B CpeIHEM 3a T'oJl, 00JaKka HE MPOIMYyCKAOT
K 3€MHOM MTOBEPXHOCTHU 65% IpsIMOM paauanuu.

Ntak, nAeHUCTBUTEIBHBIE KOJMYECTBA TMPSIMOM COJHEYHOM paJualny,
JIOCTUTAIOININE 3€MHON IMOBEPXHOCTHU B T€UCHHE TOTO WUIM MHOTO BPEMEHH, OYIyT
3HAYUTEIFHO MEHBIIIE, YeM KOJUYECTBA, PACCUMTAHHBIC JUIsI TPAHUIBI aTMOCHEPHI.
Pacnpenenenue e ux no 3eMHOMY I1apy OyneT 0ojiee CI0KHBIM, TaK KaK CTEIECHb

7IpOo3pavyHOCTH aTMOC(HEPHI U YCIOBHS 00JIAYHOCTH BECbMa U3MEHYHBHI B
3aBUCUMOCTH OT reorpadudeckoil 00CTaHOBKH.

Ka4ueCTBE BTOPOr0 MPUOJMIKEHUS K JIEUCTBUTEIBbHBIM YCJIOBUSIM MOYKHO
IIPUHATH CPEIHEE PACHPENECICHUE COJIHEUHOM paJvallid Y 3€MHOU MMOBEPXHOCTHU
[0 I[IUPOTHBIM 30HAaM, KakK »3TO CHAEIAHO Uil CEBEPHOrO IMOJylapus B
npuBeAeHHOW TaOswmie. M3 TaGiauisl MOXKHO BUIETh, UYTO MpsAMasl paguaius y
3€MHOM TIOBEPXHOCTHM BEChbMa 3HAYUTEIBHO YMEHBIIEHA Ha IYTH CKBO3b
atMochepy. Ilpu 3TOM Hau-OONBIIMN MPUTOK MPSMOU paavAIlUU JIETOM HE B
MOJIAPHBIX MIHUPOTaX, Kak Ha rpanuie atMocdepsl, a nox 30—40° mmpoTsl. B
MOJISIPHBIX ~ ITUPOTAX CIUIIKOM BEJIMKO OCTAa0JeHUuEe pagualdd  BCJCACTBHUE
HEOOJIBIITUX BBHICOT COJIHIIA. BECHOW M OCEHBIO MAKCHMYM TMPSIMOU paguaiiii He Yy
JKBaTOpa, Kak Ha Tpanuie atMocheps, a Ha 10—20° Becnodt u Ha 20—30°
OCEHBIO: y DJKBaTOpa CIHUIIKOM BeJIMKa OO0Ja4YHOCTh. TOJIBKO 3MMOW JaHHOTO
Modyllapus NOPUIKBATOpUANIbHAS 30HA TOJY4YaeT paJudalld Ha 3E€MHYIO
MMOBEPXHOCTh, TaK )K€ KaK W Ha BEPXHIOI TpaHUIly atMochepbl, Oobiie, 4eM Bce
JIPYTHUE 30HBI.

W3 Tabmuibl BUIHO, HACKOJIBKO CYIIECTBEHHO IOTOJHSAETCS 3TOT MPUTOK
NpsSIMOW paJviallii K 3€MHOM TMOBEPXHOCTU paccesHHou paauanueil. BennunHb



paCCGHHHOﬁ paaranuu B 06H1€M MCHBIIC, YEM HpHMOﬁ, HO MOPpAAOK BECIIMYHUH TOT
XK€E.

B Tponuyecknx W CpeIHHMX MIMPOTaX BEIMYHMHA PACCESIHHOW paguanud — OT
MOJIOBUHBI 10 JABYX TpeTed mpsMou paauanuu; mnoj S0—60° mupoTsel OHA YKe
OJIM3Ka K IpsIMOii, a B BBICOKHX IIHMpoTax (60—90°) paccesHHas paguanusi mOYTH
BeChb roj Oompine mpsiMoil. JIeToM MPUTOK paccessHHOM paaualud B BBICOKUX
HIMpoTax OOoJIbILE, YEM B APYTHX 30HAX CEBEPHOTO MOIYIIAPHS.

bonee TouHOE TpeACTaBICEHHE O PACHPEACIICHUH pPaJdalU HO 3E€MHOMY
mapy MOXXHO TOJIYYUTh M3 KJIMMATOJIOTHYECKUX (MHOTOJETHUX CPEIHUX) KaprT.
MpbI paccMOTpHM J1ajibllle TAKKUE KapThl JIJIs1 CYMMApHOM paJidaliyu.

5.12 I'eorpadgmueckoe pacnpeaejeHue CyMMapPHO paauanum.
I'eorpajduueckoe pacnpenesieHue paguanMoOHHOr0 6ajaHca

TI'eozpaghuueckoe pacnpedenenue cymmapnoit paduayuu. Vitak, paccMoTpum
pacmpenenieHie TOAOBBIX M MECSYHBIX KOJIWYECTB (CYMM) CYMMAPHOU paavdanin
no 3eMHOMY mapy. Mbl BHJIUM, YTO OHO HE BIIOJIHE 30HAJBHO: u30auHuu (T. €.
JUHUW PaBHBIX BEJIMYMH) paJWalii Ha KapTaX HE COBMAJAOT C IIUPOTHBIMHU
kpyramu. OTKJIOHEHHS 3T OOBSICHSIOTCS TEM, YTO Ha pachlpeeieHUe pajauaiiu
1Mo 3eMHOMY IIIapy OKa3bIBAIOT BIMSHHUE MMPO3PAYHOCTH aTMOCHEPHI U 00JIaYHOCTb.

I'0006ble KONMMYECTBa CyMMapHOW paguanuu (pucyHOK 9) COCTaBisOT B

TPONMMYECKUX U CyOTponuyeckux mupotax cBbie 140 kxkar/cm™. OHU 0COOCHHO
BEJIMKH B Majl000JauyHbIX cy&gonmqecrcnx MyCTBIHSAX, @ B ceBepHOU Adpuke

nocturatoT 200—220 xxan/cm™. 3amo Han TPUIKBATOPUATHHBIMU JICCHBIMU
obnacTsiMu ¢ ux OosbIIold obmayHOCThIO (Haj OacceliHamu AmazoHku U Kowro,

Han Muamonesweit) onm cHmwkeHbl 1m0 100—120 xxan/cm . K OGoiee BBICOKUM
mUpoTaM O000WX TMONYIIapHil TOMOBBIE KOJHMYECTBA CYMMapHOW paJauariu

yoObIBaroT, gocturas mnoj 60° mmpotrslr 60—80 xkxar/cm . Ho 3arem oHu cHOBa
pacTyT — Maji0 B CEBEPHOM IMOJYyIIApUH, HO BEChbMa 3HAYUTEIBHO HaJl
MaJI000JIaYHOM U CHE)KHOU AHTApKTHIOM,

2
7rne B rmyouHe mMatepuka oHu pocturatoT 120—130 xxan/cm~, T. €. BEIUYUH,
OJIM3KUX K TPOITUYECKUM M MPEBHIIIAIONTNX SKBATOPUATBHBIC.

Han oxkeanamu cymMmBbl paguani HAXKE, 4eM HaJ CYyLIEH.

2
B Oexabpe (pucynok 10) HanOosbIMe cyMMBbl paguaryu, 10 20— 22 kxan/cm
U JlaXKe BbIIIE, B MYCTHIHAX FOKHOrO mnoisymapusi. Ho B oOnauHbix paiioHax y

HKBATOpa OHMU CHUKEHBI 10 8— 12 xkan/cm . B 3UMHEM CEeBEpHOM MOJIyIIApUU



paznanys ObIcTpo yObIBaeT Ha ceBep; K ceBepy oT 50-if mapanenu oHa MeHee 2
KKAJ/CM~ U HECKOJIBKO CeBEepHEe MOJIIPHOTO Kpyra paBHa Hy0. B eTHeM 105kHOM
NoJTyIIapuu oHa yObIBaeT K 1ory 10 10 xkxar/cm™ u Hike B mmupoTtax 50—60°. Ho

2
3aTeM OoHa pacTeT —0 20 kkan/cm~ y 6eperoB AHTapKTHIBI U cBbltie 30 kkan/cm
BHYTPU AHTapKTHUJIbL, TJI€ OHA, TAKUM 00pa3oM, OOJIbIIIE, YEM JIETOM B TPOITHKAX.

2
B uione (pucyHok 11) HauBBICIIUE CYMMBI paMalliu, CBbIIIC 22 KKAI/CM ™, HAJl
ceBepo-BocTOUHON Adpukoii, ApaBueit, Upanckum nHaropeeM. lo 20 xxan/cm™ u

Boillie OHM B CpenHell A3suM; 3HAUUTENIBHO MEHbINE, 10 14 «xkar/cm, B
TPONMMUYECKUX  YaCTAX MATEPUKOB IOKHOTO ToJymiapus. B o0mauHbIx
MIPUAKBATOPHAIBHBIX 00J1a-CTAX OHHM, KaK M B Jekabpe, CHWXKeHbl g0 8—12

KKkan/cm . B JeTHEM CEeBEepHOM TOJYIIApUM CYMMbI paJHallii yOBIBAIOT OT
CyOTpOIIMKOB K CE€BEepy MEJUICHHO, a ceBepHee 50° ¢. m1. Bo3pacTaroT, gocturas 20

kkan/cm~ U 6onee B ApKTHUecKoM OacceliHe. B 3UMHEM [0KHOM MOTyIIapUU OHU
OBICTPO YOBIBAIOT K IOTY, /IO HYJISI 3@ F03KHBIM TMOJISPHBIM KPYTOM.

o 2
B CHI ronoBble BEIUYUHBI CYMMagHOI/I paauanuu mMeHsitorest ot 60 kxan/cm

Ha CesepHoit 3emne 1o 160 xkxar/cm™ Ha tore TypaHCKOl HM3MEHHOCTH M Ha
[Tamupe. ITog ogHOM U TOM ke MUPOTON OHU OOJBIIE HA A3HATCKON TEPPUTOPUHU
CCCP, yem na EBpomelickoil (BciencTBUE MEHBINIECH 00JIAYHOCTH), U OCOOEHHO
BeJlUKU B ManooOnayHoil Cpenneit Aszum. Opgnako Ha [laneHem Bocrtoke, rie
JeToM OoJiblliasg 00JIaYHOCTh, OHU YMEHBIIICHBI.

He Bcsa cymMmapHasa paauanus MmorjomaeTcs 3€MHOM MOBEPXHOCThIO. B Kakoii-
TO YacTH OoHa oTpaxaercs. [lyrem oTpaxxeHust tepsiercss B obmem ot 5 g0 20%
CyMMapHOW paauanuu. B MyCTBIHSIX W O0COOEHHO B O0OJACTAX CO CHEXHBIM H
JICASTHBIM TIOKPOBOM TIOTEPS TyTEM OTPaKCHUS OOJIbIIIE.

T'eocpaghuueckoe pacnpedenenue paouauuonnozo éanamca. Kax
U3BECTHO,

paJMallMOHHBINA OallaHC SIBIIAETCS PAa3HOCTHIO MEXJYy CyMMapHOW paauanuen u
abdexTuBHBIM u3NydeHreM. [loaToMy BHauajge MBI KpaTKO pPacCMOTPUM
reorpaduueckoe pacnpeaeieHue 3ghhexkmusHo2o uziyyeHus.

O dexTrBHOE M3TYyUEHHE 36MHOM MMOBEPXHOCTH PACIIPEAEISETCS M0 3eMHOMY
niapy 0oJiee paBHOMEPHO, YEM CyMMapHas panuaius. J[eao B TOM, YTO ¢ pOCTOM
TEMIEPATYPbl 36MHOM MMOBEPXHOCTH, T. €. C IEPEX0A0M K 00Jiee HU3KUM IIHPOTaM,
pacTeT COOCTBEHHOE M3IYyYEHHE 3€MHOW MOBEPXHOCTH; HO OJHOBPEMEHHO pacTeT
U BCTPEYHOE H3Iy4YCHHE BCJEACTBHE OOJBILEro BJIAroCOJAEp>KaHUS BO3AyXa U
Oonee BbICOKON ero temmeparypbl. IloaTomy u3MeHeHuss 3(PQHEKTUBHOTO
U3JTyYEHHUSI C IIUPOTON HE CIUILIKOM BEJIUKH.



BOnu3u sxBatopa, mpu OONBIION BIAXHOCTH M 00JAYHOCTH, 3(hdeKTHBHOE

u3nydyeHue okono 30 xkan/cm” B TOJ Ha Cyllle, Kak U Ha Mope. B HampaBieHuu k
BBICOKMM IIMPOTaM OHO PACTeT, nocturas noj 60-it mapamiensio npumepHo 40—

50 xxan/cm™ B rom Hax okeaHamu. Ha cymie oHO Oosbiie, 0OCOOCHHO B CYXHX,
2
MaJI000JIaYHBIX M KAPKUX TPOIMHUECKUX MYCTBIHAX, Tae qocturaeT 80 kxkai/cm B TOLI.
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Pucynok 9- CymmapHas paguanusi, rofi (B KKai/cm  200).
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Pucynok 10- CymmapHas paauanus, aekadps (B kkai/cm mec)
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Pucynok 11- Cymmapnas paguanus, UI0Hb (B KKa1/cCM  mec)

Paouayuonnvni 6ananc 3emuoil nosepxnocmu 3a 200 MONOXKUTEIICH I BCEX
MeCT 3eMJIM, KPOME JIEASHBIX IUI1aTo [ pennananu 1 AHTapKTUABL. DTO 3HAYUT, YTO
rOJIOBOM MPUTOK MOTJIONIEHHOW pajauamuu 0oJibiie, yeM 3(PGHEeKTUBHOE U3ITyYCHHE
3a TO ke Bpems. Ho 9To BoBce He 03HauUaeT, 9TO 3eMHask IOBEPXHOCTH IO/ OT Toja
CTaHOBUTCS Bce Teruiee. Jleno B TOM, YTO M30BITOK TMOTJIONMICHHON paavaiiii Hajl
W3IIy9CHHEM YpPaBHOBEIIMBACTCS TepeAadeid Teria OT 3eMHOW IOBEPXHOCTH B
BO3/IyX MyTE€M TEIUIONPOBOJHOCTH U TMpH (Ha30BBIX MPeoOpa3oBaHUSIX BOJIBI (TIpH
WCIIAPEHUH ¢ 3eMHOW MOBEPXHOCTU M MOCIEAYIONIEeH KOHICHCAIIMU B aTMocdepe).
Takum oOpa3om, XOTs Ui 3eMHOU NOGEPXHOCMU HE CYLECTBYET PaBHOBECHS B
MOJIyY€HUU U OTJA4€ Paguallii, HO CYUIECTBYET Meni08oe pagHosecue. TPUTOK
TeIyla K 36MHOW TMOBEPXHOCTH KaK PaJHallMOHHBIMHU, TaK ¥ HEPaJIHallMOHHBIMU
MyTSIMU PABEH €T0 OT/Iaue TEMH K€ CIIOCOOaMH.

Taxum 006pa3zoMm, XOTS AJIS 3eMHOU NOGEPXHOCMYU HE CYLLIECTBYET pPAaBHOBECHUS B
IOJIyYEHUU U OTJAa4e pajualuu, HO CYLIECTBYET menni068oe pasHosecue: TPUTOK
TeIJa K 36€MHOW MOBEPXHOCTH KaK PaJUallMOHHBIMU, TaK U HEpaJHallMOHHBIMU
MyTSIMU PABEH €0 OTJIaye TEMH K€ CIIOCOOAMH.

OxkoJio 60-ii mapanieny B 000UX MOMYIIAPUIX TOJI0BOM paualluOHHbBIN OamaHC

paBed 20—30 xxar/cm~ (pucynok 12). Orcroga xk 60Jjiee BBICOKMM IITUPOTaM OH
YMEHBIIAETCS M HAa Marepuke AHTapKTUIbl oTpuiareneH: or —5 go —10

kxan/cm . K HU3KkUM mmpoTaM OH Bo3pacTaeT: mexay 40° c. m. u 40° ro. m.



2
roJIOBbI€ BEeJIMUMHBI Oananca cBoimie 60 kxan/cm, a Mexay 20° ¢. m1. 1 20° 1o. 111

2 o
— cBbime 100 xkan/cm”. Ha okeaHax paJWallMOHHBIN OanaHc OOJbIlNe, YeM Ha
Cylie B TeX € IUPOTaX, TaK KaK OKEaHbI IOTJIOIIAIOT PAIUAIUI0 OOJIbIIE.
CyIecTBeHHbIC OTKJIOHEHHUS OT 30HAJIBHOTO PACIPENICICHHS HMEIOTCS CIie B
OycThIHSAX, Iae Oamanc moumkeH (B Caxape, Hanpumep, a0 60 xkan/cm”)
BCJIECTBUE OOJIBIIIOTO

83((heKTUBHOTO M3JIYyUYEHUSI B CYXOM U MallooOJlayHOM BO3ayXe. bajmaHc moHuxkeH
TaKke, HO B MEHbIIEH Mepe, B palloHaX ¢ MYCCOHHBIM KJIMMATOM, TJ€ B TEIJIOE
BpeMs Tojila OOJAYHOCTh YBEIMYECHA W, CTANO OBITh, TOTJIONMICHHAS paaraIis
YMEHBIIIEHA TI0 CPAaBHEHUIO C IPYTUMH palOHaAMU O] TOU K€ IIUPOTOM.

B Oexabpe (pucyHok 13) paaualiMoHHBIA OallaHC OTPHIIATEIICH B
3HAYUTENbHOM YacTH 3WMHEr0 CEBEPHOTO TMOJyIIapus: HyJeBas H30JUHUSL
IIPOXOAUT HEMHOTO rokHEee 40° ¢. .

I~

o o 2
Pucynox 12- PaguannonHbril 6aanc 3eMHOM MMOBEPXHOCTH, TOJ (B KKa/cm  200.
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Pucynok 13- PaguanuonHsiii 6ananc 3eMHO# MOBEPXHOCTH, AeKaOphb (B kkan/cm mec. 8
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Pucynok 14- PaguanuonHnslii 6amanc 3eMHOU TTOBEPXHOCTH, UIOHB (B KKan/cm  Mmec).

B ceBepy OT 3T0#l mIMPOTHI OamaHC CTAHOBHUTCS OTPHUIATEILHBIM U B APKTHKE
nocturaet —4 kxan/cm n Hke. FOxuee 40° c¢. m. oH Bo3pactaer go 10— 14

KKa/cM  Ha K0XHOM TPONUKE, OTKyJa YObIBaeT 10 4—J5 kkan/cm B MIPUOPEKHBIX
palioHax AHTapKTHUBbI.



nosyapuu nosioxureneH. [loxg 60—65° c. 1. oH B o011eM Oosbliie 8 kxan/cm

urone (pucyHok 14) paauaniMoHHbINA OalaHC BO BCEM CEBEPHOM

YMEHBIIIEHUEM IITUPOTHI OH BO3PACTAET, HO MejIeHHO. [1o 06e cTOpoHBI OT
CEBEPHOTO TPOMUKA OH JOCTUTAeT Makcumyma: 12—14 kxan/cm”™ v BbIIIIE, a HA

ceBepe ApaBuiickoro mops 16 xkan/cm™ u Boiie. bananc ocraercs
MOJI0XUTENBbHBIM 10 40° 10. 1. KOHee OH MepexoauT K OTPUIIATESIbHBIM

3HAUYEHUSIM U Yy OeperoB AHTapKTUIbI CHUXKAETCs 10 1-2 kxan/cm.

CHI ronoBoi paayallMOHHBIA 0ajlaHC Ha CyIIIe B CEBEPHBIX

mupoTtax nopsaka 10 kkan/cm, a Ha rore — 10 50 kxkan/cm .

KOHTpOJIl)HbIe BOIIPOCHI:

B
B
B
B
B
B
B
B
B
B

B
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Pacckaxxute 0 paguanuu Booo1e.

Jlyuucroe u TEeIIoBoe paBHOBECHE 3EMIIH.

Yto co00il mpeacTaBiIseT CIeKTPaIbHBIM COCTaB COJIHEUHOU paguanuu?
MHTEHCUBHOCTD NPSMON COJIHEYHOM paJualyu.

N3mMeHeHus COIHEUHOU pajuanuu B aTMocepe U Ha 3eMHOM TOBEPXHOCTH.
Kak npoucxoauT NoriomneHrue CoOJTHEYHON paauaiuu B atMmocdepe?

PaccesHue comHeuHoM paguamnuu B atMocdepe.
SIBneHus1, CBA3aHHBIC C pACCESTHUEM PATUALINH.
Yto Takoe cymMepku u 3aps’?

Y10 Takoe BUAUMOCTD?

8Pe3ynbTaThl U3MEPEHUH MPSIMOM COTHEYHOU paanualuu

Pe3ynbraThl H13MEpEHN pacCesTHHON paaualyu.

2 c

Pacckaxure 0 oTpakeHuu conHEeUHOU paauainuu. [lormomennon paguanumu u
Ann0eno 3emin.

Pacckaxxute 00 u3IyuyeHNH 36MHON TTOBEPXHOCTH.
Urto Takoe BCTpeyHOE U3IyueHue?
Pacckaxute 00 2Qp(heKTUBHOM U3ITyUEHUH.

PannanmonHsii 6aiaHc 3eMHON ITOBEPXHOCTH.

N3nydyenue B MUPOBOE MPOCTPAHCTBO.

Kakue Bbl 3HaeTe METOIbl UBMEPEHUS pauaun’?

Pacnipenenenue paguanum «Ha rpaHuiie aTtMochepoi».

30HaIBHOE paclpe/ieICHUE COJTHEYHON paraluy y 3€MHOUM MMOBEPXHOCTH.
['eorpaduueckoe pacrpeneneHue CyMMapHON paJHaliyi.

['eorpadudeckoe pacupenelIieHue paJualiMOHHOro OaraHca.
C sSKaumar



Hean: M3yunth ocHOBHBIE (PakTOpbl (POPMUPOBAHUS KIMMATa, KIMMAThI 3€MIIH,
M€30- U MUKPOKJIUMATHI.

Il1an:

6.1 OcHoBHBIE PakTOpbl HOPMHUPOBAHUS KIUMATA

6.2 Kiaumarsl 3eMiu

6.3 Me30- 1 MUKPOKJIUMAT

6.1 OcHoBHBbIC aKkTOPBI POPMUPOBAHUA KINMATA

Knumamuueckaa cucmema, 2100anvHulii u 10KAAbHBLIL KIUMAM
Knumamuueckasn cuctema - armocdepa, rupocdepa, autocdepa,
Kkpuochepa u

ouocdepa.

['100aJIbHBIA  KJIMMAT - CTAaTHUCTUYECKAasT COBOKYNHOCTb COCTOSHUM,
MIPOXOAUMBIX KJIMMATUYECKOM CHCTEMOM 3a MEPUOABI BPEMEHHM B HECKOJIBKO
JNECATUIICTHM.

@u3nyecKre IMpoLECChl, ONPEACNSIONIMEe BHEIIHUE BO3JCUCTBUS Ha
KJIMMAaTUYECKYI0 CHUCTEMY, a TaKK€ OCHOBHBIE B3aUMOJECHCTBUS MEXKIY 3BEHbSIMU
KJIMMATHYECKON CUCTEMbI Ha3bIBAIOT KIMMAaTO00Pa3yomuMu (hakTopaMu.

KOMIIOHEHTBI ~ KJIMMAaTHYECKOH CHCTEMBl U  Pa3JIMYHbIC  IPOIIECCHI,
BIMSIONIME Ha (POPMHUPOBAHWUE W HM3MEHEHHUS KJIMMara, JEISAT Ha BHEIIHUE H
BHYTpEHHHE (PUCYHOK 15).
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Pucynok 15- KoMIIOHEHTBI KITUMAaTHYECKON CHCTEMBI aTMoc(epa - OKeaH — MOBEPXHOCTh

8BHEIIIHMM __ MpolieccaM  OTHOCST: TPUTOK COJIHEUHOW pajuallvu,
M3MEHEHHsSI cocTaBa aTMoc(depbl, BbI3BAaHHBIC IpoleccamMu B Jutochepe u
[IPUTOKOM a3p030JIeH

B Ta30B U3 KOCMOCA; U3MEHEHUS] OUepTaHUI OKEaHOB, CYIIIH, oporpaduu,
PACTUTENBHOCTH.

BHYTPEHHUM _TIPOIIECCAaM OTHOCSAT: B3aUMOACUCTBHS aTMoc(hepsl C
OKEaHOM, C TIOBEPXHOCTBIO CYIIU M JIbJAOM (TEIIOOOMEH, MCIapeHHe, OCAJIKH),
B3aUMOJICHCTBUE JIE[-OKEaH, HM3MEHEHHUE Ta30BOr0 M a’pO30JIbHOIO COCTaBa
atMocdepbl, 00JAYHOCTb, CHEXKHBIA UM PACTUTENIbHBIA TOKPOB, penbed u
OuYepTaHUsI MAaTEPUKOB.

ConocTaBiieHre BHEITHUX U BHYTPEHHUX MPOLIECCOB MOKA3bIBAET, YTO YACTh
U3 HUX MPUCYTCTBYET B 000UX (PakTopax. ITO OOBSICHIETCS TEM, YTO pa3JeiiCHHe
Ha BHEUIHUE U BHYTPEHHHE MPOIIECCHl 3aBUCUT OT MEPUO/IA BPEMEHH, 32 KOTOPHBIH
paccMaTpUBaETCs COCTOSIHME KIMMAaTU4YeCKOM cucrteMbl. lIpu CcOBOKymHOCTH
COCTOSIHMH KiamMatnueckoi cucteMsl 3a 1000 et BmusHUE OYEPTAHUS MATEPUKOB
U KpynHoMacmTabHoW oporpaduu Ha aTtMochepy MOKHO paccMaTpuBaTh Kak
BHEIIHUN mporecc, a mpu macmradbe BpemeHu 100 MIIH. JIeT 9TO BIMSHHE
HEO0OXOJAMMO OTHECTH K BHYTPEHHEMY IPOIIECCY.

B koHedHOM wuTore rio0anbHBIA KiIMMaT (OPMUPYETCS MPOLIECCAMU,
MPOUCXOJAIINMHU B KIIMMAaTUYECKOM CHCTEME. B COBpEMEHHON TEOpUHU KIMMara B
KaueCTBE BHYTPEHHEN KIMMATUYECKOW CUCTEMBI PACCMATPUBAETCS COBOKYITHOCTh
IBYX €€ TMOojAcHCTeM - artMocdepbl U oOkeaHa. Jlpyrue cocraBisionue
KJIMMATUYECKON CUCTEMbI CUATAIOTCS] BHELITHUMHU.



Hakoner, B KkadecTBe BHYTPEHHEH KIMMATHYECKOH CHCTEMBI MOXKHO
paccMaTrpuBaTh TOJBKO arMocdepy. Torga BHEIIHUMH KIMMAaTOOOPa3yHOIIUMU
(dakTopaMu cleqyeT CUMTaTh XapaKTEPUCTUKH, OIPEACISAIONUe OCOOEHHOCTU
DHEPreTHUECKOTO  B3aWMOJCWCTBHS  MEXAy  arMochepod W JIPYTHUMH
KOMITOHEHTaMH1 KIIMMAaTHYECKOW CHCTEMBI, pacIIpeIeICHHE Ha IOBEPXHOCTU 3EMITH
OKEaHOB W MAaTepUKOB, OCOOCHHOCTH peibeda 3EeMHOM MOBEPXHOCTH, a
BHYTPCHHUMH KIUMaTOOOpasyromumMu (akTopaMud - OOy ITUPKYJISIIHIO
aTMocdepbl U BIaroo0oporT.

CoCTOSHUIO TI100aJBHOTO KIIMMAaTa COOTBCTCTBYIOT CBOU 3aKOHOMCPHOCTH B

TEII0000poTe,  BIArooOOpoTe W atMochepHOM  MUPKYISAUUU.  DTH
KJiuMaTooOpaszytomnue GakTopbl ONPEEISIOT MHOTOJIECTHUI PEXUM METEOPOJIOTH-
YECKUX BEJIMYMH U SIBIICHUM MTOTO/IBI.

PaCHpCIIGJIGHI/IC MCTCOPOJOTHUYICCKUX BCIMYHH B IIPOCTPAHCTBE U BO
BPCMCHH OIIPCACIIACT PACIIPCACICHUC JIOKAJIbHBIX KIIMMATOB HAa 3CMHOM IAapc.

JlokanbHBIA _KJIMMAT - COBOKYNHOCTh aTMOC(HEpHBIX YCIOBHM 3a
MHOTOJIETHUM NIEPUOJ, XapAaKTEPHBIN JJIs JAHHOM MECTHOCTH B 3aBUCHMOCTH OT €€
reorpauyecKoro mojxoKeHHs.

Tennooobopom, enrazoo6opom u ammocgepuas WUPKYAAUUA KAK
Kaumamooopazyrwuiue hakmoput

B armocdepHbIX yCIOBHSX ~TEIIO000POT XapaKTEPU3yEeT CIIOKHBIC
IIPOLIECCHI MOMYYEHUs, Tepeadyn, epeHoca U MoTepy Terjia B CUCTEME 3eMls -
atmoctepa. [lpsimasi comHewHas paauanuvs, TpoIIeaIas uyepe3 arMmocdepy, H
paccessHHas paaWanusi, YaCTUYHO OT HEe OTPaXaroTCs, HO B OOJBINCH YacTh
MIOTJIONIAIOTCS €10 U

8HarpeBarOT BEPXHHUE CIIOU MOYBBI U BOJOEMOB. 3€MHAsl MMOBEPXHOCTh MCITYCKAaET
HEBUJIUMYIO WH(]paKpacHYIO0 pajHaIifio, KOTOPYI B OOJBINEH YacTH TMOTJIOMAET
atMocepa u HarpeBaerca. ATmocdepa u3ziaydaeT HHEOPAKpACHYIO paaualluio,
OOJNBITYI0 YacTh KOTOPOH TOTJIOMIAeT 3€MHasi TMOBEPXHOCTh. OIHOBPEMEHHO
3eMHas M aTtMocdepHass paaudali HENPEephIBHO H3IY4YalOTCS B MHPOBOE
IPOCTPAHCTBO U BMECTE C OTPAKEHHOU COJTHEYHOW pajhanvel YpaBHOBEIIUBAKOT
IIPUTOK COJIHEYHOW paauanumu K 3emie. YacTp JydyucTod JHEPIHMM HIET Ha
HarpeBaHNe 3eMHOU MO-BEPXHOCTH B aTMOC(hEpHI.

Kpome TemnooOMeHa myTeM H3ITydeHUs, MEX]y 36MHOU MOBEPXHOCTHIO U
aTMoc(epoi MPOUCXOAUT OOMEH TEIJIOM IyTEM TEIJIONPOBOAHOCTU. B mepenaye



Tejia BHYTPU aTMoc(epbl BaXKHYIO pOJIb WUrpaeT MepeMElIMBaHHWE BO3/yXa B
BEPTUKAJILHOM HaIpaBJE€HUU. 3HAUMTENbHAs YacTh TEIUIa, MOCTYIMAIOIIero Ha
36MHYI0 MOBEPXHOCTh, 3aTPAuyMBAECTCs Ha HarpeBaHue Bojbl. [Ipu KoHAeHcanuu
BOJSHOTO Tapa B atMocdepe BbIACNSIETCS TEIUI0, KOTOPOe HJET HAa HarpeBaHUE
B03yxa. CyIIeCTBEHHBIM MPOLIECCOM B TEIJIO000POTE SIBISIETCS TOPU30HTATBHBIN
NEePEeHOC TeIjIa BO3AYIIHBIMU TCUCHHUSIMHU.

Temmeparypa Bo3ayxa UMEET CyTOYHBIA U I'OJOBOM XOJ B 3aBUCUMOCTH OT
IIPUTOKA COJIHEYHOM pagualvy 10 IMIUPOTaM, PaCHpeicseHUus Cylld U MOps,
KOTOPBIE UMEIOT PA3JINUYHBIE YCIOBUS IOTJIOUICHUSA pajgvalid U COOTBETCTBEHHO
[10-pa3HOMY HarpeBaroTCs, a TAKXKE TOPU30HTAIBHOIO IIEPEHOCA BO3LyXa C OKEaHa
Ha CyILIy U C CYLIU Ha OKEaH.

Mexnay atmocdepoil U 3eMHON MOBEPXHOCTHIO MPOUCXOTUT MOCTOSHHBIM
Biaroo0opor. C BOAHOI MOBEPXHOCTH, MOYBHI, PACTUTEIIBHOCTH B aTMocdepy
UCIapseTCs BOJA, HA YTO 3aTPAuMBaAETCA OOJIBIIOE KOJUYECTBO TEIjIa U3 MOYBHI U
BEPXHUX CJIOEB BOAbl. B peanbHbIX yclnoBusiX B aTtMochepe BOISHON map
KOHJICHCUPYETCS, BCJEICTBHE HTOTO BO3HHMKAIOT oOjaka W TymaHbl. Ocaikw,
BBITIQJAIONIME M3 OO0JAaKOB, YPaBHOBEIIMBAIOT HCIAPEHHUE B IIEJIOM JUISI BCETO
3eMHOro mapa. KonuuecTBo 0cagkoB M pacrnpee’eHe uX B MPOCTPAHCTBE U BO
BPEMEHHU ONPENENA0T OCOOCHHOCTH PACTUTEIBLHOTO MOKpoBa M 3emienenusd. Ot
pacripefieyieHuss  KOJIMYeCcTBa  OCaJKOB, WX  W3MEHYMBOCTH,  3aBUCHUT
TUAPOJOTHUYECKUN PEeXUM BOJOEMOB. [IpoMep3aHne mouBbl, pEKUM MHOTOJETHEN
MEpP3J0Thl 00YCIIOBIIEHBI BRICOTOM CHEKHOT'O MOKPOBA.

HepaBHomepHoe pacmpeneneHue Temiaa B aTrMocdepe TMPUBOIUT K
HEPaBHOMEPHOMY pPaCHpe/IeIEHUI0 aTMOC(EPHOro MABJICHHS, M KaK CIEACTBUE
JIBI>KEHUIO Bo3Ayxa. Ha XxapakTep HBUKEHUS BO3AyXa OTHOCUTEIBHO 3E€MHOM
MOBEPXHOCTH OOJIBIIIOE BIMSHUE OKa3blBAa€T CYTOUYHOE BpalieHue 3emid. B
MOTPAHUYHOM cJI0€ aTMOC(ephl Ha IBIXKEHHUE BO3/IyXa BIHSET TPEHHUE.

COBOKYITHOCTh OCHOBHBIX BO3JYIIHBIX TEUYECHHM, KOTOpbIE pEaiu3ylOT TO-
PU3OHTANBHBIA W BEPTUKANBHBIM OOMEH Macc BO3Ayxa, - OOmas MUPKYJISIIHAS
atMocepsl Ee mposiBIieHHE B TMEpBYIO OdYepenb 3aBUCUT OT TOCTOSHHO
BO3HHMKAIOIMUX B aTMochepe BOJH W BHXPEH, MEPEMEIIAOIINXCI C Pa3IuIHON
CKOpPOCTBIO. OTO o00Opa3oBaHuE aTMOC(HEPHBIX BO3MYIICHHA - IUKJIOHOB U
AHTUITMKIIOHOB - XapaKTepHas dYepra arMochepHor 1upkymsnuu. OOrmias
MUPKYJISIUS aTMOC(ephbl SIBISICTCS OJHOW W3 XapaKTEPUCTHUK COCTOSHUS KIIU-
MaTH4eckor cucTtemMbl. C TIepeMEIICHUSAMH BO31yXa CBs3aHbl OCHOBHBIC
W3MEHEHUS TTOTO/IbI.

CocrostHue TI00ANTBHON KIUMATUYECKONM CHUCTEMBI OIpPEAeNsaeT XapaKTep
KJIMMATOOOPa3yIOIIKUX MPOIECCOB - aTMOC(EPHON HUPKYIISIUU, TEII0000poTa U
BJIAroo00poTa, MPOSBISIOMIUXCA B Pa3IUYHBIX TreorpadUyecKux peruoHax. B



CBSI3U C 3TUM THIIBI JIOKAJbHBIX KJIMMATOB 3aBUCAT OT LIUPOTHI, PaCHpe/IesICHUs
Cylli W MOps, oporpaduu, TOYBBI, PACTUTEIBHOIO M CHEXHOIO TOKPOBA,
OKEAaHNYECKUX TCUCHUMU.

Bnusanue 2eocpagpuueckoit wiupomeul na Kiumam

['eorpaduueckass mupoTa OMpeAessieT 30HAIBHOCTh B  PaCIpEieICHUH
aneMeHToB KinMara. ColHedHas paauanys IOCTYNAaeT Ha BEPXHIO TPaHUILy
aTMocdepbl B 3aBUCUMOCTH OT Teorpapuueckoil IMIMpOThI, KOTOpas OINpeAeIsieT
noJryieHHy10 BbicoTy COJNHIIA M TPOAOKUTEIBHOCTh 00myueHus. [lormomenHas
paauanus pacupenessieTcsl CiIoXKHee, TaKk KakK 3aBUCHT OT O0OJIAYHOCTH, albOen0
3€MHOW MMOBEPXHOCTH, CTENEHU NPO3PAYHOCTH BO31yXa.

30HaNBHOCTh JIEKUT U B OCHOBE paCIpeAesieHHus TEMIIepaTypbl BO3IyXa,
KOTOpPO€ 3aBUCUT HE TOJBKO OT TOrJIOIIEHHONM paaudalnudd, HO H  OT
OUPKYJALMOHHBIX YCJIOBHW. 3O0HAIBHOCTH B PAaCHpEACIICHUM TEMIIEpaTyphbl
IPUBOJUT K 30HAIBHOCTH JAPYTUX METEOPOJIOTHYECKUX BEIUYNH KINMATA.

Bnusinue reorpaguyeckoil UpOTHl HA pacipeesIeHue METEOPOIOTUYECKUX
BEJIMUMH CTAHOBUTCS 3aMETHEE C BBICOTOM, KOIJa OCJIa0EBaeT BIMSHHE APYTUX
(akTOpOB KJIMMaTa, CBSI3aHHBIX C 36MHOM MMOBEPXHOCTHIO.

H3menenue knumama c vicomoit

ATMmochepHOe [aBJIeHHE C BBICOTOM MajaeT, COJHEYHas paauaus u
s PeKkTUBHOE U3IIyYeHUE BO3PACTAIOT, TEMIIEpaTypa, yAelbHasT BIAXHOCTb yObI-
BalOT. BeTep 1OCTATOUYHO CIIOKHO MEHSETCS IO CKOPOCTU U HAMNPABJICHUIO.

Takve wu3MEHEHHs] MPOUCXOAAT B CBOOOJHOM arMmocdepe Haa pPaBHUHHOU
MECTHOCTBIO, C OONBIIMMHM WU MEHBIIMMH BO3MYILIEHUSIMHU (CBSI3aHHBIMHU C
OJIM30CTHIO 3E€MHOM TOBEPXHOCTH) OHHU TPOUCXOIAT W B Tropax. B ropax
HaME4aroTCs

M XapaKTepHbIE U3MEHEHUsI C BBICOTOM O0JaYHOCTH W ocaakoB. Ocaaku, Kak
MpaBUJIO, CHavaJla BO3PACTAIOT C BHICOTOM MECTHOCTH, HO, HAUMHAsI ¢ HEKOTOPOTO
ypoBHsI, yObIBaloT. B pesynbTate B ropax co3maeTcs BBICOTHAS KIMMaTHYECKas
30HAJILHOCTb.

Knumatuueckue YCIIOBUA MOI'YT CHUJIBHO Pa3/iM4aTbCiad B 3aBHUCUMOCTU OT
BBICOTBI MCECCTA. HpI/I ATOM M3MEHEHMS C BBICOTOM HaMHOI'O 6OJ'IBI_HC, qEM
HU3MCHCHUA C H.II/IPOTOﬁ - B TOPHU30HTAJIbHOM HaIIpaBJICHHHU.



BoicoTHas kiaumaTH4ecKkass 30HAJIbHOCTb OMPENENseTCs TeM, YTO B ropax
U3MEHEHHE METEOPOJIOTMUYECKUX BEJIMUMH C BBICOTOM CO3/1a€T OBICTPOE U3MEHEHHE
BCEr0 KOMIUIEKCA KIMMAaTUYECKHX YCioBHil. OOpa3yroTcs JieKalmue OJHa Haj
JIpYrol KIMMaTHYeCKHWe 30HBbI (WJIM MO05Ca) C COOTBETCTBYIOIIUM H3MEHEHHEM
pactutenbHOCTH. CMEHa BBICOTHBIX KJIMMATUYECKUX 30H HANOMUHAET CMEHY
KJIMMaTUYECKUX 30H B IIMPOTHOM HampasiieHud. PazHuiia, ogHaKo, B TOM, 4TO JUIs
W3MEHEHHM, KOTOpblE B TOPU3OHTAIILHOM HaNpaBJIC€HUU TMPOUCXOASIT Ha
NPOTSHKEHUU THICAY KMJIOMETPOB, B TOpaxX HYXHO U3MEHEHHE BBICOTHI TOJILKO Ha
KWJIOMETpbI. THUIBI PACTUTEIBHOCTUA B TOPAX CMEHSIOTCS B CIEIYIOIIEM MOPSIIKE.
CHauana uayT JMCTBEHHbIE Jieca. B cyXxux KiMMarax OHM HAYMHAIOTCA HE OT
MIOJTHOKUSL TOP, a C

8HEKOTOPOI1 BBICOTHI, TJIe TEMIIEpATypa MaJaeT, a OCAJAKU BO3PACTAIOT HACTOJBKO,
YTO CTAHOBHUTCSI BO3MOXKHBIM MPOU3PACTAHUE APEBECHOW PAaCTUTEIBLHOCTH. 3aTEM
UAYT XBOWHBIE Jieca, KyCTapHUKHU, aJbIIUHCKas PAcCTUTEIbHOCTb W3 TpaB U
CTEJIFOIIMXCA KYCTapHUKOB. 3a CHErOBOM JIMHMEH CIEAyeT 30Ha MOCTOSHHOTO
CHEra v Jbpaa

BepxHss rpaHuia neca B paloHaX ¢ CyXMM KOHTUHEHTAJIbHBIM KIMMAaTOM
MOJHUMAETCS BBIIIE, YeM B pailloHaX C BJIXXHBIM OKEaHMYECKUMM KiaumaroM. Ha
skBatope oHa focturaet 3800 M, a B cyxux palioHax cyOTponukoB - Bbiiie 4500 M.
OT yMEpEeHHBIX HIUPOT K MOJSPHBIM I'paHUIA Jieca ObICTPO CHUKAETCA B CBSI3H C
TE€M, 4YTO IPOU3PACTAHUE JIECA OTPAHUYEHO CPEOHEU HIOJIBbCKOM TEeMIIEpPaTypoi.
CMeHa BBICOTHBIX KJIMMATHYECKUX 30H B ropax 3a MOJSPHBIM KPYTOM CBOJIUTCS K
CMEHE 30HbI TYHJPbI Ha 30HY IMOCTOSSHHOTO MOPO3a.

Bausanue pacnpedenenus mopa u cywiu Ha Kiumam

Pacnpenenenne cymm u MOps Ompenesnser ACIEHUE TUIOB KIMMara Ha
MOPCKOW W KOHTHMHEHTAJIbHbIA. 30HAJIBHOCTh KIMMATHYECKUX XapaKTEPUCTHUK
OKa3bIBACTCA BO3MYIICHHOM WM TEPEKPBITOM BIHMSHUEM HEPABHOMEPHOTO
pactipeneneHuss cymud U Mops. B IOxHOM mnonymapuu, Tie OKeaHUYecKas
MOBEPXHOCTh MpeodsiajaeT, a paclpeaesieHne cymu 0oyiee CUMMETPUYHO
OTHOCUTENBHO MoJtoca, 4eM B (CeBepHOM, 30HAIBHOCTH B PACIPEIACICHHUU
TEMIIEPATYPHI, TABIECHUS, BETPA BbIPAYKEHA JTyUIlIE.

Lentpsl aeiicTBus aTMochepbl HAa MHOTOJIETHUX CPEIHUX KapTaxX AaBiICHUS
OOHapyKUBAIOT SIBHYIO CBSI3b C PACIpEACNICHUEM CYIIH U MOPS: CyOTpONUYECKre
30HBI BBICOKOTO JABJICHHS Pa3pbIBAlOTCS HAJl MAaT€pUKaMHU JIETOM; B YMEPEHHBIX
MIMPOTaX HaJ MaTepUKaMH BBIPAXKEHO MpeodiiaaHue BHICOKOTO JaBJICHUS 3UMOMU
Y HU3KOTO JIABJIEHUS JIETOM. DTO YCIOXKHSIET CUCTEMY aTMOC(HEPHOM HUPKYJIISALNH,
a 3HaYUT, U paclpeiesieHne KIMMaTHYECKUX yCIIOBUM Ha 3emie.



[TonoxeHue mMecTa OTHOCUTEIBHO OEpEroBOW JMHUM CYILIECTBEHHO BIIASET
Ha PEKUM TEMIIEPATYpbl, BIAKHOCTH, 00JAYHOCTH, OCAJKOB, ONpPEAEIss CTEIEHb
KOHTHUHEHTAJIbHOCTHU KJIUMATa.

Apuonocmo kKnumama, unoexcol yenaxcrnenus. Opgozpaghus u Kknumam
['eorpaduieckas 30HaTLHOCTh PACTUTEIBLHOCTH XOPOIIIO YBSI3BIBACTCS C

KJIMMaToM. MeTeopoJornyeckue moKa3zaTrenau (TeMiepaTypa BO3yXa, OCAIKH)
ONPEAEISAIOT PA3BUTUE OPTaHUYECKOM KU3HU. PalloHMpOBaHUE PaCTUTEIBLHOCTH HA
3€MHOM II1ape B CBSI3M C KIIMMATOM BBITIOJIHEHO B OOTaHUYECKOM Kilaccu(UKaIuu.

KonnuecTBO BBIMAAAIOMIUX OCAaAKOB HE SIBISIETCS HANECKHBIM KPUTEPUEM
YCJIOBHUM YBJIAXXHEHUS MOYBBI.

Cymmbl ocankoB IIpukacnuiickoii HU3MEHHOCTH M TYHIpPBI OJMHAKOBbIE. B
IEPBOM CIIydyae HEJOCTAaTOK YBJIAKHEHHUS, & BO BTOPOM CO3JA€TCsi M30BITOYHOE
yBJIaXXHEHUE U 3a00s1auuBanue. /|7 OLIeHKU yBIa)KHEHHsI HEOOXOIMMO YUYUTHIBATh
HE TOJIBKO BBINMAJAIOMIME OCAaJKHM, HO W MCIIAPEHUE. YCIOBHUS YBIAXKHEHUS

XapaKTepU3yrTCSd OTHOIIEHUEM CYMMBI 0caikoB R k ucnapsemoctu Eq 3a TOT ke

nepuoa. Takoe otHomenne K = R/Eg Ha3bBaioT KO3(DOHUIIMEHTOM YBIaKHEHUS.
Koadpdunment K mnokasplBacT, B KaKOH JI0J€ BBIMAAAIONIME OCAJAKA MOTYT
BO3MECTUTh IIOTEPI0 BJIard. 3amac BJIard yBeJIW4YWUBaeTCsA (M30BITOYHOE
YBIQXHCHHE), €CIW Ocaakud Oompiie wucnapsemoctu. I[louBa Tepser Biary
(YBITa)XHEHHE HEJIOCTATOYHOE), €CIIU OCAJKU MEHBIIIE UCTIAPSIEMOCTH.

90pdorpadus u knumar. Ha kiMmatudeckue ycioBHs B TOpax BIUSET
BBICOTa MECTHOCTH HaJl YpPOBHEM MODS, BbICOTA M HAINpPABJIEHUE TOPHBIX XpeOTOB,
HKCIIO3UIUS CKJIOHOB, HAIpaBlIEHUE MpPeoOsiaJalouIuX BETPOB, LIMPHUHA JOJIMH,
KpyTH3Ha CKJIOHOB.

Bo3nyuiHele TeueHuss MOTYT 3a/ep’KUBATHhCS M OTKJIOHATHCS XpeOTamu. B
Y3KUX MPOXoAax MexAy XpeOTaMu CKOpPOCTh BO3AYIIHBIX TE€YEHHU MeHseTcs. B
ropax BO3HHUKAKOT MECTHBIE CHUCTEMBl LHUPKYJSLUU - TOPHO-IOJUHHBIE U
JIEJTHUKOBBIE BETPHI.

Han cknonamu, mo-pa3HOMY 3KCIIOHUPOBAHHBIMH, CO3[A€TCSl Pa3UYHBII
pexuM TemmepaTypbl. Dopmbl penbeda OKa3bIBAIOT BIUSHUE HA CYTOYHBIM X0
TEMIIEPATYPHI. 3aA€pKUBAsI IEPEHOC MACC XOJIOAHOTO WIIA TETIOrO BO3/1yXa, TOPbI
CO37AI0T pE3KHWe pa3delibl B paCOpeleNIiCHUH TEeMIepaTypbl Ha OOJBIINX
reorpauYeCcKux MPOCTPAHCTBAX.



CBSI3M C [IEPETEKAaHUEM BO3JAYIIHbIX TEUYEHUH uepe3 XpeOThl Ha
HaBETPEHHBIX CKJIOHAaX TOp YBEJIWYUBAIOTCA OOJAYHOCTH M ocaaku. Ha
MOJIBETPEHHBIX CKJIOHAX BO3HUKAIOT (PEHBI C TIOBBIIICHHEM TEMIEPATyphl H
YMEHBUICHUEM BIAKHOCTU. Hax ropaMu BO3HHMKAIOT BOJIHOBBIE BO3MYIICHMS
BO3YIIIHBIX Te€UeHUH M 0coOble Gpopmbl 00makoB. Ham HarpeTsiMu CKIIOHAMH TOP
TaK)K€ YBEJIMUMBAETCS KOHBEKLHUS M, CIEJOBaTeNbHO, oOjakooOpa3oBaHue. Bce
3TO OTPAYKAETCSI B MHOT'OJIETHEM PEKUME KIMMATAa TOPHBIX PAaHOHOB.

OKeanuuecKkue meuyeHus u Kiumam

OxeaHMuYeCKHE TEUYEHHUs CO3Jal0T OCOOCHHO PE3KHUE pPa3IUuus B TEMIIe-
paTypHOM PEXUME MOBEPXHOCTU MOPSI U TEM CaMbIM BIIMSIIOT Ha pacrpe/eseHue
TEMIIEpaTypbl BO3/yXa W Ha aTMOChEpHYIO MUPKYJIALNHUIO. Y CTONYUBOCTD
OKEAaHUYECKUX TEYECHUN MPUBOJUT K TOMY, UTO UX BJIMSIHUE Ha aTMocdhepy UMeEeT
KJIMMaTU4YeCKoe 3HaueHue. ['peOeHh M30TepM Ha KapTax CpefaHeil TeMIiepaTyphl
HarJsiTHO TIOKa3bIBAET OTEIUIsAtoNIee BiausiHue ['onbdcTpuMa Ha KITMMAT BOCTOUYHOM
yactu CeBepHOM ATIAHTUKU U 3anagHoi EBpomsl.

X0J0JHbIE OKEaHMYECKUE TEUYEHHS Takke OOHapyKHUBAIOTCA HA CPEIHUX
Kaprax TeMIepaTypbl BO3JyXa COOTBETCTBYIOIIMMH  BO3MYIICHUSMH B
KOH(UTYpaLUU U30TEPM - SI3bIKAMU XOJIOZA, HAIIPABJIEHHBIMU K HU3KUM IIHPOTaM.

Han palionaMu XOJOJHBIX TEUEHUN YBEIUYMBAETCS IOBTOPSIEMOCTD
TYMaHOB,

B uwactHocTu y HbrodayHinenna, rae BO3AyX MOXKET MEPEXOJIUTh C TEIJIbIX BOJ
lNone(ecrpuma Ha xosomHble Bonbl Jlabpagopckoro teuenus. Hax XonogHeiMu
BOJAMHU B IMACCAaTHOW 30HE JIMKBUIUPYETCA KOHBEKIMS U PE3KO YMEHBIIAETCS
00Ja4HOCTh. DTO, B CBOIO OYepenb, ABISAETCS (PAKTOPOM, MOAAECPKUBAIOIIUM
CYLIECTBOBAHHE TaK HAa3bIBAEMbIX PUOPEKHBIX MYCTHIHb.

Bnusanue cuesrcrnozo u pacmumesibH020 NOKpoeéa Ha Kiumam

CHexHbI (JIeAsSHOM) TOKPOB YMEHBIIAET MOTEPI0 TEIIa MOYBOM H
KoneOaHust ee Temmeparypbl. [loBEpXHOCTh MOKpPOBAa OTpPAKaeT COJHEYHYIO
paauaIuio JHEM U OXJIAXKIAETCS W3JIYyYCHHEM HOYBIO, TIO3TOMY OHAa TMOHMKAET
TEMIIEpaTypy MPHU3EMHOTO CIIOS BO3ayXa. BecHO# Ha TasHHE CHEXHOTO MOKpOBa
TpaTUTCS OOJBIIOE KOJUYECTBO TEIUIa, KOTOpoe Oepercs u3 atMocdepbl: TaKum
oOpa3om, Temmeparypa BO3[yXa HaJ TAlOINIMM CHEXHBIM TMOKPOBOM OCTAaETCs
Omm3kol K Hymo. Haag CHEXHBIM TIOKPOBOM HAOMIOJAIOTCS  MHBEPCUHU
TEMIIEPaTyphl: 3UMOH -



9CcBsI3aHHBIE C PaJIMallMOHHBIM BBIXOJA)KUBAHUEM, BECHOM - C TassHUEM cHera. Han
HOCTOSIHHBIM CHEXXHBIM IOKPOBOM IOJISIPHBIX O0JacTel Jake JETOM OTMEYaroTCs
WHBEPCUU WM M30TEpPMUU. TasiHUE CHEXHOTO MOKPOBAa 0OOTaIlaeT Mo4YBy BJIAroi
U UMeeT 00JIbLIOE 3HaYEHUE JUIsl KIMMATUYECKOTO peXuma TEIIoro BpeMEHH roja.
Bonbioe anbbeno CHEXHOTO IMOKPOBa MPHUBOAMT K YCUJICHHIO PacCEesHHOU
paZvalyy U YBEITUYEHUIO CYMMapHOH paualii U OCBEILIEHHOCTH.

['ycToit TpaBsiHOM MOKPOB YMEHBIIAET CYTOUHYIO aMIUIUTYAY TEMIIEpaTyphl
MOYBBl M CHIIKAET €€ CpeHIol Temmeparypy. CiaemaoBaTellbHO, OH YMEHBIIAET
CYTOYHYIO aMIUIMTYJy TeMIEepaTrypbsl Bo3Ayxa. boyee Cl0XKHOE BIHMSHUE Ha
KJIIMMaT HMMEET JIeC, KOTOPBIM MOKET YBEJIMYMBATh HaJl COOOW KOJHUYECTBO
OCAaJIKOB, BCIJIEJICTBHE MIEPOXOBATOCTH MOACTHIIAIOIIEH TOBEPXHOCTH.

OI[HaKO BJIMSITHUC ~ PACTUTCIIBHOI'O IIOKpOBa  HUMCCT B OCHOBHOM
MUKPOKIIUMATHYCCKOC 3HAYCHHUC, PpaCIpOCTPaAHAAChE IIPCUMYIICCTBCHHO Ha
HpI/IBGMHBIﬁ clion BO3yXa U Ha HEOOJIBIITNX I1omaasiax.

Hpunuunbl maccudmxauuu Kiaumamoe U cenemuuecKan maccudmkauuﬂ

Kaumamos b.I1.Anucoea

Jlisg aHanu3a 3aKOHOMEPHOCTEW (POpMHUpPOBaHUS KIMMAaTOB B paMKax IJIO-
OanpHOM CHCTEMBl W pelIeHHs NPAaKTHUYECKUX 3aJad HeoOXOAUMO 3HaTh
pacrpeneneHue KIIMMaTHYeCKUX BEJIMYUH 110 3€MHOMY LIapy WIH PAOHY, a TaAKKe
KJIINIMaTHYECKOTO KOMILJIEKCA B LIEJIOM.

B 3aBMCHMOCTH OT 3aJa4y UCCJICIOBAHUS CYIIECTBYIOT PA3JIUNYHBIC TTOIXObI
K Kinaccudukaruu kimMmatoB. Ecaum 3T0  gemaercs IS Leleld  aHanmM3a
MPOUCXOXKICHHUS CaMOr0 KJIMMaTa WIH I YBSI3KM C KOMIUIEKCOM HIPUPOIHBIX
ycnouit (manmmadTHO-TeorpadMUeCKUX 30H), TO TaKOe pa3lielieHHE KIMMAaTOB
HAa3bIBAETCA KJIMMATUYECKOW KiaccubUKalMeW, a €Clau i MPUKIAIHBIX Lesen
(oOcnmy)XMBaHHME  CEIbCKOTO  XO3SMCTBA, CTPOMTEIBCTBA, TPAHCIOpPTA) -
KJIMMaTHYECKUM PallOHUPOBAHHEM.

Knaccudpukanumu kimMaToB U paiOHUPOBAHUS MHOTOYHUCIICHHBI M OMpeJe-
JSIOTCSL pa3IUYHBIMU 3aadaMu. CyliecTBYIOT KiacCU(UKAINK, YBS3bIBAIOIIUE C
KIIMIMaTOM PacIpOCTpaHCHUE PACTUTEIIBHOCTH, IOYB, PEYHOM CeTH, peibeda B
[EJOM WM W3y4Yalollhe 3aKOHOMEPHOCTH (GOPMHPOBAHUSA U3 JIOKAJIBHBIX
KJIMMATOB INI00AJILHON KJIIMMATHYECKON CUCTEMEL.

CoBpeMeHHbIe KiacCU(UKAIMM W palOHUPOBAHMS HE OrPAHUYMBAIOTCS
pas3zielieHueM KJIMMAaToOB, OHM TaKXe BBISBISAIOT UX CUCTEMY, TEM CaMbIM oOparuas
BHMMAaHNE U HA UX CXOJCTBO.



I'enemuueckaa knaccugukauus krumamos b.I1. Anucoea

B OCHOBY TeHETHYECKOW Kiaccu(UKalU{ KIMMATOB IOJIOKEHO JAETCHHE
36MHON TOBEPXHOCTH HAa KIMMATHYECKHE 30HBI U OOJACTH B COOTBETCTBHU C
yCIOBUAMHU OOUIeH HUPKYISIIMUA aTMOC(hEphl, BRIPAKAIOIIUMUCS B TpeoOIajaHiu
BO3/IYIIHBIX MacC OMpPEEICHHOIO reorpaduyeckoro TUia, B TeUCHUE Tofa WU B
OJVH U3 JABYX OCHOBHBIX CE€30HOB. KpoMe CEe30HHOCTH YCIOBHM LUPKYISLNHU, B
KaXXIOW 30HE BBIICISIOTCS JBE PA3HOBUAHOCTU: KIMMAT HHU3UH W KJIAMAT
BBICOKOTOpHIl. DTO JaeT OCHOBAHME HA YBS3KY LUPKYJSLUOHHBIX TPaHUI] C
JaHAmadTHBIMU.

B PCAJIbHBIX YCIIOBHAX CUTYyaAUA CJIOKHCC. HI/IpKYJI}IHI/IOHHLIG ITPOLCCChI
ONpCACIIAIOT B HU3KUX HIUPOTAX YBJIIAJKKHCHUC, d TCPMUYICCKHUC YCIOBHA MaJIO

9pa3nMyarOTCs, ¥ MOATOMY I'PaHULBI KJIIMMATOB 1O AJIMCOBY XOPOIIO COBIMAIAIOT C
JaHAmwa@THBIMA ~ 30HAMHU. B yMEpEeHHbIX IIHPOTaX YBIAXKHEHUE TaKkKe
onpezensercs atMochepHor HUpKyssinue. Ilpu ompeaeneHun KIMMaTUYECKUX
IPaHUI] YYTEHO yIAJICHUE Pa3IMYHbIX YacTeld MaTepuKa OT OKeaHa.

3HAYUTEIBHO CJI0XKHEE CuTyanua ¢ TCPMHUYCCKHMHU I'paHHIOaMH B TCILIYIO
IIOJIOBHHY TIOIda, KOTOpad BO BHGTpOHPI‘lGCKOfI 30HC CHJIIBHO 3aBHCUT OT
paaruanuOHHBIX yCHOBHﬁ.

B.I1.AnucoB BbIAENAET CEMb TJIABHBIX KIMMAaTHYECKUX
(UMPKYIISALMOHHBIX )

30H: OJKBaToOpualjlbHasd, ABC TPOIHUYCCKUC, JABC YMCPCHHBLIC, AapPKTUYCCKAsA U

aHTapkTHdeckas. Kaxmas 30Ha XapaKTepu3yeTcs IOCTOSHHBIM
npeobJialaHieM

BO3JYIIHBIX MacCc Treorpauueckoro THUMa, OAHOMMEHHOIO C 30HOM.
3atem

pasiinyaroTCa IMPOMCEKYTOYHBIC 30HBLI: ABC 30HLI 3KBATOPHAJIIBHBIX MYCCOHOB C

3UMHHUM HpCO6J'IaJIaHI/I€M TPOIMUYCCKOI'O U JICTHUM 3KBATOPHUAJIbHOI'O BO3yXd, IBC

CcyOTponHrUYecKre ¢ 3UMHUM MPeo0IaJaHIeM MOJSIPHOTO U JIETHUM TPOITUYECKOTO
BO3/lyXa, CyOapKTHUYeCKas C 3UMHUM MpeodsiajaHueM apKTUYECKOro BO3JyXa U

JICTHUM - BO3J1yXa YMCPCHHBIX IINPOT.



6.2 KinuMatsl 3eMJIH

Knumamot 3xeam opuaibHo20 nosaca

o o 2
KommnuectBo cymmapHoii conneunoit paauanuun — 140-150 xxan/cm™ B ron.
Pannanuonnsiii 0ananc Ha marepuke— 80 xxan/cm~ B roa, Ha Oxeane — 100-120

kxkan/cm~ B ToA. IlpeobnamaroT MOHMKEHHOE JaBlieHWE, cladble, HEYCTOWYUBHIC
BETPHI, OJIArONMPUATCTBYIOIINE PA3BUTHIO TEPMUUECKON KOHBEKIIMH.

I/ICHapCHI/IC OIHMHAKOBO BCJIHNKO KaK Hall OKeaHOM, TaK U Had MAaTCPUKOM,
HOK%)BITBIM FYCTOﬁ PaCTUTCIIbHOCTBIO. AOCOII0THAS BIAYKHOCTh BO31yXa oonee 30

r/ K Haa cylied, OTHOCHUTENbHas BIaKHOCT — 70% naxe B Hambojee CyxXux
mectax. CpemHemecsyHasi Temreparypa Bo3lyxa Kojebnercs ot 24 o 28°.
KonuuecTBO 0cankoB TMOYTH BCIOAY TMPEBBINIACT BO3MOXKHOE HCHApeHUE U
JOCTUTAET

a cpearem 2000 ymm B roa. Hanboupliiee KOMMYECTBO OCAIKOB IMIPUXOIUTCS B
00111eM Ha ePHUOJIbl PAaBHOJAEHCTBUS, HO 3Ta 3AKOHOMEPHOCTh HE BE3/IC
BBIJICP’KUBACTCS.

KoHTMHEHTaNbHBIM W OKEAHCKWW THUIIBI 3KBATOPHAIBHOIO KJIMMaTa pas-
JINYAIOTCS OYEHb MaJIO. B BBICOKOTOPHOM SKBAaTOPUAIBHOM KJIMMAaTe TEMIIEpaTypa
HECKOJIbKO HIKE, KOJMYECTBO OCAJKOB MCHBINEC (B CBSI3M C YMEHBIICHHEM C
BBICOTOM Biarocojsepkanusi). Ha Beicote 4500 v JeXKUT rpaHHIla MOsica BEYHBIX
CHETOB.

Knumamul cybIkeamopuanbHvix nosacoe (noacoé mponuuecKux
MyCCcoOHO08)

DTOT KJIUMAT cjlaraeTcsd Kak Obl M3 JIBYX KJIMMAaTHUYECKHUX PEXKHUMOB: B
JIETHEM TIOJYLIAPUM JKBATOPUAJIBHBIM MYCCOH HAaIIPpABJISETCS OT JKBAaTopa M
IIPUHOCHUT BJIary;

a 3MMHEM MOIYILIapUU MYCCOH IYET K SKBATOPY OT TPOMHKOB, BIIaXKHOCTh BO3/yXa
IIpU ATOM MajaerT.

KoHTruHeHTanbHBIN CyOIKBAaTOPUATIBHBIN KiIUMaT (QopMUpyeTcs Ha BCeX
KOHTHUHEHTaxX. ['paHuIia 3KBaTOpUAIbHBIX MYCCOHOB BO BHYTPEHHHMX YacTIX
KOHTHUHEHTOB JICKUT B cpeaHeM okoJio 18° ¢. m. OcobeHHO AaJIeKO OT AKBaTopa
rpanuna 3axoaut B Azuu (Magoctan, Magokuraii).

KonTuHeHTanbHbIN Cy03KBaTOPUATIBHBINA KIMMAT XapaKTepru3yeTcs
BJIAKHBIM



97eToM, CyXOM 3UMOW M 3aCylUIMBOM KapkoW BecHOM. Ha paBHMHaxX mo mepe
yYIAAJEHHUST OT DSKBATOpa KOJHMYECTBO OCAAKOB YyMEHbIIAEeTCA. ['00BOM X0A
TEeMIIepaTyphbl UMEET JBa MUHUMYyMa (3UMOM U JIETOM) U J[Ba MaKCUMyMa (BECHOM
u oceHblo). HekoTopoe TMNOHMKEHHE TEMIIEPATYpPhl JIETOM  BBI3BIBACTCS
BO3JICVICTBUEM JKBAaTOPUAJIIBHOTO BO3/lyXa, KOTOPBIA B 3TO BpPEMs XOJOJHEE
TPONUYECKOTO HAa HECKOJBbKO (0 5) rpagycoB. KoimuecTBO OCagkoB peaKo
npesbimaeT 2000 vm B rof.

TOPHBIX pailloHax TeMmIeparypa C BBICOTOM IMOHUXKAETCS, HO XapakTep
roJIOBOTO XOJa METEOPOJIOTMUECKUX JJIEMEHTOB coxpaHsercs. Ha ckioHax,
MIPUHUMAIOIIMX Ha ceO0sl SKBATOPUATbHBIE MYCCOHBI, KOJUYECTBO OCAJKOB OYECHBb
PE3KO YBEITUYUBAETCS, JOCTUTAS TPEAEITBHOIO KOJTUYECTBA.

OxkeaHCKHI CyOAKBAaTOpHAIBHBIN KJIMMAT HAOJIO/Ia€TCsl HA BCEX OKEaHax B
CEBEpPHOM IMOJYIIAPUH, B IOKHOM — HaJ WHIWKWCKMM M 3amaJHbIMUA YacTAMHU
Tuxoro

10. ATJaHTHYECKOTO OKEaHOB. ['paHuIla €ro pacnpocTpaHEHHUs JIEKUT B
cpenHeM oOkojo 12° mmpoTsl. BOnu3u 3TOM rpaHUIBl Yalle BO3HUKAIOT
TPONMUYECKHUE [IUKIIOHBI.

JleTo B OK€aHCKOM CyO3KBAaTOpPHAIBbHOM KiIuMaTe Oosiee BIaXHOE U Ooliee
(1a 2-3°) Ternoe, yem 3uMa. OT KOHTUHEHTAIBHON PA3HOBUAHOCTH 3TOTO KJIMMaTa
OH OTJIMYaeTcs OOJBIICH BIIa)KHOCTHIO BO3/TyXa M MEHEE BBICOKOM TeMIlepaTypoH.

Knumamoi mponu4ecKux noiacoe

["'on0BOE KOTMYECTBO CYMMApHOH pajiialiii BCIIEICTBUE MaJIO 001a4HOCTH
B TPOMHMUYECKOM T0sice OOJIbIIE, YeM B SKBATOPHATBHOM: Ha MATEPUKE — 180-200
kkan/cm B Tofd, Ha Okeane — 160 xkxan/cm™ 6 ron. OmHAKO, B CBI3H C TEM 4TO
adpexkTrBHOE I/ISJ'IZYIIGHI/IG TOE OYEHBb BEJIMKO, PaAUAIlMOHHBIN OaJaHC COCTABISET

Bcero 60 xxan/cm B rox Ha Mmatepuke u 80-100 xkxar/cm™ B Ton Ha Okeane.

aHTUIMKIIOHAX HaJ OKeaHaMM W B  0apUuecKuX JIETPECcCUsx
TEPMHUYECKOTO MPOUCXOXKACHUSI HaJ MaTepukamMu (OPMHUPYETCS TPOIMHYECKHM
BO3JYyX, OTJIMYAIOUIMKCS OT BO3/yXa Ha JKBATOPE MEHBIIECW BIAXHOCTHIO. [
KOHTUHEHTAJILHOTO TPOIMYECKOTO BO3yXa 3TO OOBSICHIECTCA OYEHb MaJIbIM HCIIa-
peHueM, s MOPCKOTO — YCTOWYMBOM cTpaTu(dUKanuen maccaroB (maccaTHOU
WHBEpCUEH), MelIarolleil BepTUKaJIbHOMY OOMEHYy M TNEepeHoCy Biard B Oojee
BBICOKHE CJIOHN TPOTIOC(EPHI.

KoHTMHEHTaNbHBIA TPOIMHUYECKUM KIMMAT OYE€Hb CYXOM W JKApPKHUM, C
OOJBIIMMU CYTOYHBIMM aMIUIMTYJaMU KoJebaHusl TeMnepaTypsl Bo3ayxa (10 40°).



Cpennsisg ToioBasi aMIUIMTYJla TEMIIEpATypbl Bo3ayxa okosio 20°. OTHocuTeNbHas
BJIAXXHOCTh  JieToM  okoio  30%. DOToT  KIMMaT  XapakTepeH s
BHYTPUMATEPUKOBBIX MYCThIHb TPOIIUYECKOTO TOsICa.

C BBICOTOM TEMIIepaTypa BO3/AyXa MMAJAET, KOJUIECTBO OCATKOB BO3PACTAET.
CheroBasi JuHHUS pacronaraercs mnpumMepHo Ha BbicoTe 5300 M, B 0co00
3alUIIEHHBIX 001acTsIX nogHumasich 10 6000 m.

OkeaHCKHIl TPONMMYECKUM KIUMAT CXOJEH C AKBATOPHAIbHBIM, TaK Kak
CyTOYHBIC W TOJOBBIC AaMIUIMTYIbI KOjJcOaHUs Temmeparypsl Haa OKeaHOM
CPaBHUTEIHHO  HEBEIWKH, OTJIMYACTCI OT  DKBAaTOPHAIBLHOTO  MEHBIICH
00JIaYHOCTBIO

11. yCTOMYMBBIMHU BETPAMH.

Tponuyeckuil KMUMaT 3anagHbIX T0OEePE Uil KOHTUHEHTOB OYEHb
cBoeoOpa3zeH. OH XapaKTepHU3yeTCsl CPABHUTEILHO HU3KOW TEMIIEPATypOil BO31yXa

9(18-20°) u masbiM KoJHUECTBOM ocankoB (MeHee 100 mm B roa) mpu OONBIIONH
BiIakHocTu Bo3ayxa (80-90%). DTo kiIMMarT NMpUOpPEKHBIX MyCThIHb (3amamHas
Caxapa, Hamu6, Atakama, Kanudpopuuiickas).

Ha dopmupoBanue kiMmara 3amajHOrO MOOEpPEkKbsi MaTEPUKOB B
TPOIMYECKOM I0SICE OKA3bIBAIOT BIMSHUE XOJIOJHBIE TEUEHUS U IPUTOK BO31yXa B
BOCTOYHOM 4YacTH CyOTPONUYECKOTO MAaKCMMyMa (QHTHMLMKIOHA) CO CTOPOHBI
YMEPEHHBIX IIUPOT, YCUIMBAKOIINE MHBEPCHUIO, CYLIECTBYIOIIYIO B Maccarax. B
pe3ynbTaTe rpaHulla TEMIEpPaTypHOU HHBEPCHM pacIoiaraeTcs HUXKE TPaHUILIbI
KOH/ICHCAllMM U KOHBEKIUS HE pa3BUBACTCs, a CJIEJOBATEIbHO, HE O0pa3yroTcs
o0jaka M He BBIMAAAOT ocaaku. ['010BOIl XOI Temmeparypbl TaKOW ke, KaK B
okeaHCKOM Ture. OueHb 4acTbl TyMaHbl, Pa3BUThI OpU3bI.

BBICOTOM TEMIEpaTypa BO3AyXa CHadaja HECKOJIbKO BO3pacTaeT (TaKk Kak
BJIUSHUE XOJIOJHOTO TEUYEHHs YMEHBIIAETCS), 3aT€M IOHMKAETCS; KOJIUYECTBO
OCAJIKOB HE YBEJIUYMBAECTCS.

Tpornuueckuii KIMMAT BOCTOYHBIX TOOEPEKU KOHTUHEHTOB OTINYAETCS OT
KJIMMaTa 3amaJHbIX MMOo0epexuil 0oJjiee BBICOKOW TemIepaTypod W OOIbIINM
KOJINYECTBOM OCAJKOB. brarogapss BIMSHHUIO TEIJIOTO TEYECHUSI U BO31yXa,
MIPUHOCUMOTO B 3aIMaIHOM YaCTH aHTHUIIMKIIOHA OT 3KBATOpA, MaccaTHAs HHBEPCUS
ocliabJieHa v He MPEMSTCTBYET KOHBEKITUH.



B ropax Ha HaBETPEHHBIX CKIIOHAX OCAJKOB OOJbINE, HO C BHICOTOW HX
KOJINYECTBO HE BO3PACTACT, TAK KAK MaccaThl BJIAYKHBI TOJILKO B HWKHEM ciioe. Ha
IIOJBETPEHHBIX CKJIIOHAX OCAIKOB MaJlo.

Knumamuwi cy6mp0nuuec:<ux nosacoe

3UMOI paAuallMOHHBIA PEXKHUM U XapakTep LUPKYJSLUHUNA CKIIaIbIBAIOTCS
ITIOYTH TaK K€, KaK U B YMEPEHHOM MOsICE, JIETOM — TaK K€, KaK U B TPOITIUYECKOM
nosice.

[To cpaBHEHHIO C TPONMUYECKHM TOSICOM TOJOBOE KOJHMYECTBO COITHEUYHOMN
paguanuu yMeHblaeTcsi mpuMepHo Ha 20%, ee ce30HHBbIE KOJIeOaHMs NIENIaroTCs
0oJiee 3aMETHBIMU.

JleroM Hax okeaHaMu XOpPOLIO BBIPAKEHBI AHTULMKIIOHBI, HAJ MaTepUKaMu
— 00JIacT TIOHM)KEHHOTO JaBJE€HUS. 3UMOM B CYOTpPONHMYECKOM TMOsICe
npeobagaeT HMKIOHUYECKas AESITEIbHOCTb.

KoHTuHeHTanpHBIM cyOTponuyeckuii knaumar. Jlero jkapkoe, cyxoe.
Cpennsiss Temneparypa jdeTHuX mecsiueB 30° u Bblle, MakcumaibHas Oosee 50°.
3uMa OTHOCHUTEJIBHO XOJIOJHAS, C OCaAKaMHU. ['010BO€ KOJIMYECTBO OCAJAKOB OKOJIO
500 mm,

B Ha HABETPEHHBIX CKJIOHAX rOp — B YETHIPE-TIATh pa3 Oosiblie. 3UMOM BbINaaeT
CHET, HO YCTOMYMBBIN CHEKHBIN TOKPOB HE 00pa3yeTcs.

BBICOTOM KOJIMYECTBO OCAJIKOB YBEIMYMBAETCs. TemmepaTypa BO3Ayxa
nonmxkaercs, 1 Bbimie 2000 » Ham ypoBHEM MOPS 3UMOM KOPOTKOE BpEMS CO-
XPaHSETCA CHEXHBIN MOKPOB.

OxeaHCKUH CYOTpONMMUYECKUN KIMMAT OTIMYAETCS OT KOHTHHEHTaJIbHOIO
cyOTponuueckoro 0ojiee paBHOMEPHBIM T'OJOBBIM XOJOM TEMIIEpaTypbl BO3ayXa.
Cpenusis Temmeparypa Haubojiee Temioro wecsaia okoio 20°, Haubosee
XOJIOTHOTO OKOJIO 12°.

CybOTponmyeckuii KJIUMaT 3amaJHbIX nobepexuit MaTepUKOB
(cpenm3emHOMOpCKHii). JIeTo HexkapKoe, cyxoe. 3uMa OTHOCUTEIBHO TeTliasl,

9noxmmBas. Jletom mobepexbe TormanaeT moj BIUSHUE BOCTOYHOW Tepudepun
CyOTpONMMYECKOT0 AaHTUIIUKIOHA. 3WMOHM 37€eCh TOCHOJICTBYET ITMKJIOHHYECKAs
JEeSITETbHOCT.



CyOTponuyeckuil KJIMMaT BOCTOUYHBIX MOOEpPEk U UMEET MYCCOHHBIA Xa-
pakTtep. 3UMa CPaBHUTEIBHO C APYTMMH KIMMaTaMH 3TOrO II0sCa XOJOIHAs U
cyxas, JIETO >XapKOoe€ M BIAXHOE. OTOT KIMMAT XOPOIIO BBIPAXKEH TOJIBKO B
CEBEPHOM IMOJIYIIAPUU, U OCOOCHHO HAa BOCTOYHOM MOOEpEexKbEe A3UMU.

Knumamot YMEPEHHBIX NOACOE6

Pagnanuonnsiii OamaHc B cpelHEM 3a TOA B JBa pa3a MEHbIIE, YeM B
TPOIUYECKOM II0SICE, YTO B 3HAYMTEJILHOM CTENEHHU 3aBUCUT OT oOsayHocTu. [lpu
3TOM JIETOM OH HEMHOTHMM OTJIMYAETCS OT PagUualMHHOrO OajlaHca TPOMHYECKOro
nosica, 3MMOM )K€ Ha MaTepUKe paJualliOHHbIM OajaHC oTpuLaTeNbHbId. PazButue
LHUKIOHUYECKON  JEeATENbHOCTH  OOECIEYMBAET MEPUJMOHANBHBIA  MEPEHOC
BO31lyxa. Ocagku CBsI3aHBl B OCHOBHOM C IIPOXO’KJICHUEM LIUKJIOHOB.

KoHTHUHEHTaNbHBI yMEPEHHBIN KIMMAT — KIMMaT MaTEPUKOB CEBEPHOIO
nonymapus. Jleto termnoe (MOXKET ObITh KapKUM), 3UMa XOJIOJIHASI C YCTOMYMBBIM
CHEXKHBIM ITOKPOBOM.

o 2
Panpunarmonnsiit 6amanc B cpeanem 3a roa 20-30 xxkan/cm~, B IETHUE MECSIIBI
OH MaJo OTJIMYAeTCA OT Tpomuveckoro (6 kkai/cM B MecC.), a B 3UMHHUC
COCTAaBJISIET OTpUIIATENIbHYIO Benuuuny (-1 kkan/cm™ B mec.).

Jletom Haj MaTepuKaMH MPOUCXOJUT WHTEHCUBHAS TpaHC(hOpMaIus
BO3AYILIHBIX Macc, MPUXOISAIIUX C OKEaHOB U C ceBepa. Bo3ayx HarpeBaercs,
JIOTIOJITHUTENILHO YBJIAKHSETCA 3a CYET BJIArd, HUCHAPUBIIEHCS C TOBEPXHOCTH
MaTeprka. 3UMOM BO3JyX OXJIAXKIAETCS B AHTULHMKIOHAX. TemmepaTypa majgaer
HUXKE

— 30°. OcaakoB 0oJIbIIIE JIETOM, HO JIUTUTENbHAS TpaHCHOpMAIUs BO3TyXa MOKET
TIPUBECTH K 3aCyXe.

ropax JIETOM 3HAaYUTEIbHO XOJOJHEE, YeM Ha paBHUHE, a 3MMOW Ha
paBHUHE (B pe3yJibTaTe BXOXKJACHUSI XOJIOJHBIX MAacC BO3yXa) 4acTO XOJIOJHEE,
yeM B ropax. Ha ckioHax rop, ocoO€HHO Ha 3arajHbIX, OOpaIlleHHBIX HABCTpEUy
rOCIOACTBYIOIIMM BETpam, OCaJKOB 0OJIbIIIE, YeEM Ha PaBHUHE.

OxeaHCKMII yMEpEHHBbIM KiuMar. PaauaniMoHHBIA OalaHC MOBEPXHOCTHU
OKEaHOB B cpeaHeM 3a roa B 1,5 pa3a Oosblle, 4eM Ha MmaTepukax. Teruibie
TEUEHUSI TMPUHOCAT B YMEPEHHBIC IIUPOTHI MOYTH CTOJBKO K€ TeIja, CKOJBKO
obecrnieunBaeT paauanoHHbIi O6amanc. Okomno 2/3 Teria TpaTuTcs Ha UCHapeHue,
OCTaJIbHOE WJIET Ha HarpeBaHue arMocdepsl (TypOyIECHTHBIN TETTIO00MEH) 3UMOM.



3uma Haa OK€aHaMHM 3HAYUTCIIbHO TCINJICC, YEM HAJl MAaTCpHUKaAMMU, JICTO
MpoxjIagHec. Becn roa pasBuTa HUKIOHHUYCCKAAd ACATCIbHOCTD.

YMepeHHBIN KIMMaT 3anaJHbIX MOOepekuil MaTepukoB (popmMupyercs mon
BO3JIEHCTBHEM 3aMaHOTO MepeHoca Bo3ayxa ¢ OkeaHa Ha MaTepUK; OTIUYAETCS OT
KOHTHHEHTAJILHOIO MEHBIIUMH TOJOBBIMH KOJieOaHUsIMU TemnepaTypbl. Ocaaku
BBINIAJAI0T JOBOJBHO PABHOMEPHO BO BCE CE30HBI.

YMepeHHbI KIMMaT BOCTOYHBIX MOOEPEXHiA MaTEpUKOB OOYCIIOBIICH Iie-
pemernieHreM Bo3ayxa jetoM ¢ OkeaHa Ha MaTepuk, 3MMOH — C MaTepuka Ha
Oxkean. JleTo HOXKIUTMBOE, 3UMa CyXas, XOJO{Hasl. XOJIOHbIEC TEYCHHUS MTOHIKAIOT
JICTHIOI0 TEMIepaTypy BO3/AyXa, BECHOW M B Hadaye JieTa OHHU CHOCOOCTBYIOT
00pa30BaHUIO TYMAHOB.

Knumamot cybapkmuueckozo u cybanmapkmuueckoz2o nosacos.
KoHTHHEHTaIbHBIN CyOapKTUYECKUN KIIMMAT (DOPMUPYETCS TOJIBKO B

ceBepHOM monymapuu. Pagmanmonusiii 6amanc 10-12 KKCZJZ/CMZ B roa. Jlero
OTHOCHUTEJIFHO TEIUIOe, KOPOTKOE, 3uMa cypoBas. ['ooBas aMmiuTyaa KojieOaHus
TeMriepaTypbl o4yeHb Benuka. OcankoB mano (menee 200 mm B ron). Jletom
npeobiia-1al0T BETPbl CEBEpHBIX HampaBieHuid. Ilpuxonsmumii ¢ ceBepa u
TpaHCHOP-MUPYIOIIUKACA HAJ MATEPUKOM BO3AYyX MPHUOIMKAECTCA IO CBOUM
KayecTBaM K apKTHUECKOMY.

B ropax 3uMoM HabOromaercs MorHas uHBepcus. OueHb BEJUKH Pa3udus
MEXy JITHCH W 3MMHEH TeMmIlepaTypaMyd B MOHWXKEHUSAX penbeda, Tae oOMeH
BO3/1yXa OcyialJieH.

OxkeaHckuil CyOapKTHYECKHM M CyOAHTApPKTHUECKUI KIMMaT HE HMEET
PE3KUX pa3IMuuil MEXAYy TEeMIEepaTypou 3uUMbI U Jera. ['ogoBas amiumTyzna
temrnepatypsl He 6ogbie 20°. Beck o1 pa3BuTa MIMKJIOHUYECKAs JEITCIIBHOCTD.

Knumamuwt APKmMuU4eCKo20 U AaHmapKmui4ecKozco nosacoe.

Pamuanvonnsiii 6amaHc 3a Toq B cpenHeM Onm30K K Hymo. CHEXHBIH
IIOKPOB HE CTaMBaeT BeCh roi. bombmmas orpakarelbHas CHOCOOHOCTH CHeEra
MPUBOJIUT K TOMY, YTO JIaXe JICTOM paJHaIlMOHHBIN OanaHc oueHb Maj. Tak, Ha CT.

o 2
[Tuonepckas (70° 1o0. 111.) Mpu CyMMapHOU pajauaiuu B nekabpe 24 kkan/cm B Mec.
paaualMOHHbBIN OajaHC Ha MIOBEPXHOCTH CHETa MEHBIIIE 2 KKAJL.

[Ipeobnaganne aHTUIMKIOHUYECKOW MOrOJbl CHOCOOCTBYET MOCTOSSHHOMY
OXJIQXKIEHUIO BO3/lyXa B IEHTPAJIbHBIX palilOHaX APKTUKHA U AHTapKTUKU. OcalKoB



MaJio. OI[HaKO OCaKHM W KOHACHCALUsA BJIarM Ha XOJ'IOI[HOﬁ IMOBCPXHOCTHU CHCIa
BMCCTC IIPEBLIIIAIOT UCIIAPCHUC.

KoHTrHEHTaNnbHBI MOJAPHBIA KIMMAT XOPOLIO BBIPAXKEH B FOXKHOM IIO-
aymapud. XapakTepu3yeTcsi OYEHb CYpPOBOM 3UMOM M XOJIOJHBIM JIETOM.
OTpuULIaTENBbHYIO CPEIHIOI TEMIIEpATypy HMMEIOT Bce Mecsalbl. (OTmeueHa
MUHHMMAaJbHas Temneparypa -88,3°.

OkeaHCKU MOJSPHBIA KIMMAT — KIMMAaT CEBEPHBIX MOJISIPHBIX 00JacTeid,
dbopmupyronuiics HaJ MOBEpXHOCThI0O OKeaHa, MOKPHITOTO JbI0M. B mpuxoxe
TEIUIa 3MMOU 3aMETHYIO POJIb UTPAET TEIVIO OKEAHCKHUX BOJ, IPOHUKAIOIIEE YEPE3
aen. C okTAOps MO ampenb paAWalMOHHBIA OanaHC OTpHUIATENbHBINA, ¢ IMas mo
CEHTSIOpb — MOJIOKUTETBHBIMH.

Cpennsiss Temneparypa stHBaps B LeHTpe Apktuku (-40°) Bbllle, yeM Ha
ceBepo-BocToke Azuu. JletoMm B pe3ynbTaTe MoTepu OOJBIIOrO KOJIUYECTBA TEIia
Ha TasHHUE CHEra W JIpJla U Ha McnapeHue temmneparypa okoio 0°. IToroxa snerom
MperuMyIecTBeHHO nacMypHasi. OcankoB maio (okoso 100 mm B TOx).

6.3 Me30- 1 MUKPOKJIUMAT

Mezokaumam. Knumam 601vui020 20pooa

l'opon mpencraBisier NPOTSKEHHYIO ME30HEOJHOPOAHOCTh. OH co3gaer
CBOM MECTHBIM KJIMMAT, a Ha OTACJIBHBIX €ro yJIUIAX WU IUIOWAIIX CO3HAr0TCs
MHUKPOKJIMIMAaTHYECKUE  YCJIOBHUS, ONpPEAEIseMbIE TOPOACKOM  3aCTpPOMKOM,
MOKPBITUEM

9yJIuL, pacrpeesiCHUEM 3€JIeHbIX HAaCaXI€HUI, BOJOEMOB.

ConHeuHast paauanusi B YCJIOBHUSIX OOJBIINX TPOMBIIUICHHBIX TOPOJIOB
OKa3bIBaeTCS MOHKCHHOW BCJICACTBUE YMEHBIIECHUS TPO3PAYHOCTH M3-3a JbIMa 1
MBUIMA. 32 CUET YBEJIMUYCHUSI MyTHOCTH aTMOCGEPHI B CPETHEM MOMKET TEPSITHCS 10
20% colHEUYHOW paavalMu, OCOOEHHO CHJIBHO  OCJa0IseTcs  TPHUXOJl
ynbTpaduoneToBoil paauanmu. OJHOBPEMEHHO B TOPOJIE K PACCESTHHOW painaliuu
n00aBIIsIeTCS OTPaKCHHAs] CTCHAMH M MOCTOBBIMH.

Ha Tepputopun roposaa BCIEACTBHE 3arpsA3HEHUs BO3JYIIHOIO OacceliHa
CHIKEHO H((EKTUBHOE H3IyYeHHE M HOYHOE BbIXOJIaKMBaHue. 3MmeHeHue



panranMoHHOro OajaHca, TOMOJHUTENbHOE MOCTYIUIEHHE TeIla B atMocdepy 3a
CUeT CKMTaHMs TOIUIMBA M MaJIblil pacxXo]] TeIjia Ha UCHapeHue NpUBOJIAT K Ooee
BBICOKMM TEMIIepaTypaM BHYTPH ropoja Mo CPaBHEHUIO C OKPECTHOCTIIMHU.

Han ropomom cymectByer "ocTpoB Ttermia". MIHTEHCUBHOCTh U pa3Mephl
OCTpOBA TEIUIa U3MEHSIOTCS BO BPEMEHU U IIPOCTPAHCTBE MO/ BIUSHUEM (POHOBBIX
METEOPOJIOTUYECKUX YCIOBUN U MECTHBIX OCOOEHHOCTEH ropoa.

W TOpOJIe pa3Inyusl B HATPEBE OCBEIICHHBIX U 3aTCHEHHBIX YaCTEH YIWIl U
JIBOPOB OIPEACIISIOT MECTHYIO HUPKYJSAIUI0 BO3Ayxa. Bocxomsimue IBMKEHUS
dbopMUpYIOTCS HaJ TOBEPXHOCTHIO OCBEIICHHBIX CTEH, a HHUCXOMAIIUE - Hal
3aTCHCHHBIMU CTeHamMu. Hamnume B ropomax BOJOEMOB CHOCOOCTBYET Pa3BUTHIO
JTHEBHOM MECTHOM IHUPKYJISIIIUU OT BOJOEMa K TOPOJICKMM yYacTKaM, a HOYbIO
Hao0OOpOT.

BerpoBoil peXnM KPYNHBIX TOPOAOB XapaKTEPU3YETCA CHHKECHUEM
CKOPOCTH BETpa B rOPOJE IO CPABHEHUIO C IPUTOPOJOM. B HEKOTOPBIX Ciydasx B
ropoze BO3MOXKHO YCWIEHME CKOPOCTM BEeTpa: IPU HaIpaBICHUAX BETpa,
COBIIAJAIOIIMX C HAINPABJICHUEM YJIWILBL, OTPAHWYCHHOW MHOTO3TaKHBIMHU
3IaHUSIMU.

HccnenoBanusi rpo30BOM JIESITEIRHOCTH B PA3IMYHBIX paliOHAaX MOKA3allu,
YTO CPENHSSA CyMMAapHas IPOJOJDKUTEIBHOCTh BCEX T'PO3 3a roa B ropoae B 1 ,5-
2,5 pa3a MEHbLIE, YEM B €r0 OKPECTHOCTSIX.

Mukpoxnumam Kak sejieHuUe NPU3EMHO20 C11051 Aammocghepol

MecTHble OCOOEHHOCTH KJIMMara, OOYCIOBJICHHBIE HEOIHOPOJIHOCTHIO
CTPOEHHUSI TOACTUJIAIOUICH TOBEPXHOCTH M CYIIECTBEHHO MEHAIOIIAECS HaA
HEOOJIBIINX PACCTOSHUSIX, HA3bIBAIOT MUKPOKIMMATOM.

[ToBEpXHOCTh, BOCHPUHHUMAIOIIYID M OTJAIOIIYI) SHEPTHUIO, SIBIISIIOILYIOCS
HMCTOYHUKOM TEMIIEPATYPHBIX KOJICOAHUM MPUJIETaloluX CJIOEB BO3AYyXa U MOYBHI.
[Ipotiecchl TOTTONMICHUST W W3MYYCHUS DPaJUAIMM, WCIAPEHUS W TEMIooOMeHa
MPOUCXOAT HE TOJIBKO HA MMOBEPXHOCTH, HO BCET/Ia OXBATHIBAIOT CJIOW Pa3IMYHOU
TOJIIIUHBI. BBIAETAIOT TakKe AEATEIbHBIM CJIOM 3€MHOM ITOBEPXHOCTH, B KOTOPOM
MPAKTUYECKHU MOJHOCTHIO YCBAUBAETCS BCS MOIJIONICHHAS paiHalys.

M reorpaduueckoM palioHE ¢ OJHHM W TEM JK€ THIIOM KiuMaTra MOT'YT
HAOJII0JIaThCSl  pa3MUYHbIC BapHAHTBl MHUKPOKJIMMATA: Jieca, IOJISHBI, XOJIMOB,
JIOJIFH, 03ep, 00JI0T, TOpoa.

Hapsny ¢ mousituem —MmukpoxiauMartl cymectByer mousitue "me3oxkiamumar'
psany p yig y
KaK MMPOMEXYTOUHOE 3BEHO MEXy MAaKpPOKIMMATOM U MUKPOKJIMMATOM.



Me3okiuMaTuueckue OCOOEHHOCTH (POPMUPYIOTCS TOJA JIEUCTBHEM Kak
MaKpoMacITaOHbIX, TaK K ME30MaCIITA0HBIX HEOAHOPOIHOCTEN JOCTATOYHO

96ompIo# Tomaau. K MmakpoMacirabHbIM HEOTHOPOIHOCTSM OTHOCSTCS TOPHBII
penbed, OKeaHbl, MOPSI, 8 ME30MACIITA0OHBIC XaPAKTEPUIYIOT XOJIMHUCTBIA perbed,
pEKH, 03epa, MECTPOTY MOUYBEHHO-PACTUTEIBHOTO MOKPOBA, OOJIBIINE TOPOIA.

CymiecTByroniie B MPUPOJIE MHUKPOHEOJHOPOJHOCTH IMOACTHIIAIOIICH
NOBEPXHOCTU (OYIrpbl, KOUKU, OOpO3/bI) TAKKE BIUSIOT HAa METEOPOJIOTHYECKUMN
PEXKUM CaMOr0 HUKHETO MPHUIIOYBEHHOTO CJIOS BO3AYXa U BEPXHUX CJIOEB MOYBHI.
Takue BapualMu METEOPEXKHMa MPEI0KEHO MMEHOBATh HAHOKIMMATHYECKUMU.
Paznuuus 3T MOTYT OBITh CYIIECTBEHHBIMH, U MX HEOOXOJUMO NMPUHUMATh BO
BHUMaHHE TMPU KCCIICIOBAaHUU POCTAa W Pa3BUTUSA PACTUTEIIBHOCTH, >KMBOTHOTO
Mupa. BeInosHeHHbIE pa3pabOTKH MOKa3ajid, YTO W3MEHEHHUS KIMMAaTUYECKHX
XapaKTePUCTHUK MPU HATTUYUU MUKPOKIUMATUUECKON HEOJHOPOAHOCTH Ha OJIM3KUX
PAcCCTOSTHUSIX MOTYT OBITh CUJIbHEE, YeM IPHU MEePEeX0/ie U3 OAHOU KIMMATUYECKOU

30HBI B IPYTYIO.

MuKkpoknumansl 6000eM08 U RPUOPEHCHBIX MEPPUMOPUTL

Bcenenctue pa3nuuuii B COOTHOUIEHUMM MEXIY COCTaBIIIONIMMU pajua-
LMOHHOTO U TEIUIOBOIO OalaHCOB BOJAHOW NOBEPXHOCTH W CYIIW CO3IAETCSH
MecCTHasi HMpKYJsiius (Opu3bl), HanboJee YeTKO BhIpaXKEHHAs B TEIUIOE BpeMs rojia
B MPUOPEXKHON IMOJIOCE, pa3Mepbl KOTOPOH 3aBUCAT OT IUIOIIAJM BOJAOEMOB U
KOHTPAacTOB B TEMIIEpaType MOBEPXHOCTH CYIIM U BOJOEMA, & TAKXKE OT CTPOEHUS
OKpYXarollel TeppuTopuu. JlHEM HaJ HAarpeTror Cylied KOHBEKTHMBHBIE MOTOKHU
MOJHUMAIOTCS BBEPX, @ HA CMEHY UM C BOJOEMOB B HIDKHEM CJIO€ IPUXOAUT OoJee
XOJIOJHBIN BO3JIyX, BO3HHMKAET JIHEBHAs BETBb OpPH30BOM HMPKyISaruu. Houblo,
KOrja Ccylia CTaHOBUTCS XOJIOAHEE BOJHBIX MacC, BO3HUKaeT oOparTHas
HUPKYJISLIUSA. BpU3bl IOMUMO MOPCKUX MOOEpeuil HaOIOAAI0TCA Ha OOJIBIIUX U
MajbIX BOJAOEMax M Ha OonblIMX pekax (Hampumep, Ha Bousre). Uem MmeHblne
BOJOEM, TEM MEHbILIE CKOPOCTH OpHu3a, €ro ropu30HTAJIbHAs W BEPTHUKaIbHas
MOMIHOCTh. OcoOeHHOCTH Oporpaduu NPUOPEKHBIX TEPPUTOPHUA BIHSIIOT Ha
NpPOHUKHOBEHHE Opuza B ray0Op cymu. Haumbonee OnmaronmpusiTHbIE YCIOBHS
CO3JAI0TCS JUIsl €r0 PAaCHpPOCTPAHEHUS Ha TUIOCKUX MOOEPEKbSIX, I7I€ OH MPOHUKAET
Ha JIecATKH KuioMeTpoB. [lpu HaxoxneHuu BOIM3U OEperoBOM JIMHUK TOPHBIX
NPEensSTCTBUN MPOHUKHOBEHUE OPU30B B IIyOb TEPPUTOPUHU OTPAHUYECHO.

CkopocTh BeTpa HaJ BOJIOEMaMH Bcerja OoJibIle, YeM HaJl HMPHIICTaoIIMU
y4aCTKaMHM CYIIIM, BCJIEACTBME MX Majoll IIepoXoBaToCTU. Paznuuus B
HIEPOXOBATOCTH BOJBI M CYIIH IPUBOASAT K TOMY, YTO BO3IYLIHBIE IOTOKH,
BCTpeYasi MEHBIIIEE COMPOTUBIICHUE IBMXKEHUIO HAJl BOJAOW NPH BETPE, MAYIOLIEM



HOJ] YTJIOM K CyIlIe, UIMEIOT TeHJCHIINIO 00TEKaTh OEPeroByr0 JUHHUIO CO CTOPOHBI
Mopsi. BcTpedast Ha myTH MBICKL, 0OCOOEHHO TOPUCTHIE, BETEP YACTHYHO 00TEKaeT, a
YaCTUYHO TEPEeBaJMBACT Yepe3 HUX M PE3KO YCHIIMBAETCS, MOATOMY Ha MBICAX
HEpeaAKO MOKHO HalOIoJaTh CKOPOCTH BeTpa OOJbIIME, YeM HaJ OTKPBITHIM
MOpPEM.

Bomoembl  Oka3piBaloT  0oJibllIOE  BAMSHUE HA  MPOJOJDKUTEIBLHOCTD
6e3mopo3Horo mnepuoga. B monmuax OonbIIMX pek, Ha Oeperax o3ep, BOJOEMOB
JUTUTEILHOCTh 0€3MOPO3HOTO0 Tiepuoaa yBenuurBaercs Ha 10-20 nueit (tabauma 1).
B Tex cnydasix, Korja pacroyio)KeHHE BOJOEMOB B TMOHMKEHHUAX COYETAETCS C
BIIUSIHAEM BOTHYTHIX (popM pemnbeda, BIUSHUE BOAOEMa Ha TEPMUYECKUN PEKUM
OKa-3bIBaeTCsl 00Jiee 3HAUYNTEIbHBIM.

9Bnusnue penvegha Ha MUKPOKIUMAM

HepoBHOCTH NOBEPXHOCTH C Pa3HOCTSAMHU BBICOT IIOps/IKA COTEH WIH
JIECATKOB METPOB BJIMSIOT HA ME30- U MHUKPOKIMMAT B OCHOBHOM TakKe, Kak H
KpyNHOMAacIITaOHbI penbed Ha obmme ycnoBus knumara. OCHOBHas pojib B
MUKpPOKJIMMATE€ TIEPECEUCHHOM MECTHOCTH NPUHAMIECKUT OSKCHO3ULUHU, T.€.
OpPUEHTALIUM CKJIOHOB OTHOCUTEJIBHO CTpaH CBeTa, a Takxke ¢gopMmaM penbeda.
HepaBHOMEpHOE pacnpenesieHuE COMHEYHOM pagualvyd IO CKIOHAM pPa3HOU
KPYTU3HBI U1 OPUEHTALUU SIBJIIETCSI OJJHOM M3 OCHOBHBIX NPUYMH BO3HUKHOBEHUS
TEPMUYECKUX PA3IMYUN MOJCTUJIAIONIEH MOBEPXHOCTH B YCIOBUAX U3PE3aHHOIO
penbeda.

Haunbonee BbicOKkHME TemmepaTypbl MOYBBI, KaK MOKa3bIBAIOT HAOIIOACHUS,
OTMEUYAIOTCSl Ha IOro-3amajHblX CKJIOHaX. Pa3nuuusi B HarpeBaHWM IOYBBI Ha
CKJIOHAX PA3JIMYHOM S3KCHNO3WLMM CKa3bplBAIOTCI W HAa  paclpelreseHUuu
TEMIIEpaTypbl BO3yXa, YTO MOKET OTPA3UTHCS HA XapaKTEPe PaCTUTEIBHOCTH.

Pa3HoCcTh Temmeparyp Ha IOKHBIX M CEBEPHBIX CKJIOHAX XOJMOB B SICHYIO
IIOTOJly THEM MOKET JIOCTUTaTh y 3€MHOW MOBEPXHOCTU HECKOJIBKO I'PagycoB, HO
Ha BBICOTE 2 M OHa OOBIYHO COCTAaBJISIET BCETO HECKOJBKO JECATHIX J0JIel rpaayca.
B macMmypHyr0 moOrogy, €CTECTBEHHO, pa3iuyus B TeMIEpaType Ha CKJIOHAX
CTJIAXKUBAKOTCSI.



Tabnuna 1- Bpemst Hauana u KOHIIA 3aMOPO3KOB B Pa3IMYHBIX YCIOBUAX penbeda

M3meHeHne CpeIHUX nat |/[murensHOCTD
3aMOPO3KOB (JJHM) IO CPABHEHHUIO C |0€3MOPO3HOTO

MecTonojioxXeHnue POBHBIM OTKPBITBIM MCCTOM nepunoaa, 1THAu

BCCHa OCCHb

Bepmmnael u  BepxHHE +10 +10 +20

qaCTH CKJIIOHOB

Honunel riayouno ot 50 -5 -10 -15
o 100 m
KoTJI0BUHEI 1 HU3UHEI -11 -14 -25

Ilpumeuanue: 31aK "oc" o3HayaeT yBEIMUYCHHUE JUIMTEIBHOCTH 0€3MOPO3HOTrO MEepHoJa, 3HAK
"MUHYC" - YMEHBIIIEHUE €0 AJIUTEIbHOCTH.

VYBenuueHue KojebaHWil TeMiiepaTypbl B BOTHYTBHIX (opMax penbeda u ee
YMEHBITIICHUE Ha BEPIITMHAX XOJMOB YETKO MPOSBISIOTCS HE TOJBKO B YCIIOBHSIX
Makpopenbeda, HO U MuKpopeinbeda. OcoOOEHHO BEIMKA pa3Iuyus B
MUHUMAJIBHBIX TeMIiepaTypax. Pa3HocT aOCONIOTHBIX MHHHUMYMOB MOTYT

nocturath 15 C Ha BBICOTE METEOPOIOTrHYECKON OYIKH. ITO OOBSICHAETCS CTOKOM
XOJIOJTHOTO BO3AYyXa MO CKJIOHY MECTHOCTH M OCJabjJeHHbIM OOMEHOM BO31yXa B
Hu3MHax. BrnusHue penbeda, Hanboee 4eTKO MPOSBISIONIEECs B paclpeieeHUH
MUHUMAJIBHBIX TEMIEpaTyp, CKa3bIBA€TCSd M HA JJIMTENBHOCTH OE3MOpPO3HOIO
EepUOJA.

NHTEHCMBHOCTH 3aMOPO3KOB TAKIKC HAXOIUTCA B CUJIBHOU 3aBUCHUMOCTH OT

10popmbl penbeda. ITO BIUSHUE TIPOSBISIETCS TaXKe MTPU CAMBIX MaJIbIX Pa3HOCTSIX
BBICOT. Pa3HUIIBI TeMnepaTyp MOYBBI U MPHUJIETAIONIMX CIOEB BO3yXa Ha Ipsakax
Y MEXAY TPAIKAMHU MOTYT IOCTUTaTh HECKOJIBKUX IPagyCoB.

Ha konmyecTBO 0OCagkoB M UX NepepacrpeiesieHue OKa3bIBalOT BIUSHUE
PaCWIEHEHHOCTh pelibea, IKCIO3UIMUS CKIOHOB OTHOCHUTEIBHO BJIATOHECYIIETO
MOTOKA, BBICOTA BO3BBIIIEHHOCTEHN, UX TOPU30HTAIIbHASI TPOTKEHHOCTD.

Henpeouamepenuble 6030elicmeus 4ei106eKa Ha Kaumam



Bo3nenicTBue yenoBeka Ha KJIMMAT IMPOSIBIAETCS B MPOLECCE TMHAMUYHOIO
pPa3BUTHS IPOU3BOJCTBEHHOW IEATEIBHOCTH. M3MEHEHHs B NPUPOJHOM Cpene
(BBIpyOKa JIeCOB, pacmaiika 3eMeb, MEIHOpPAlUsA) MPUBOIAT K YMEHBUICHUSIM
pPaguanMoOHHOIO, BJIAXXHOCTHOIO, BETPOBOIO peEXMMa. B  KOHe4yHOM wuTOTrE
aTMochepHas UPKYISIIHS pacpoOCTPaHIET ITH U3MEHEHHS U 3a Ipe/Ieibl paiioHa,
i€ MPOU3BOIUTCS BO3JECHCTBHUE.

[TpeoOpa3oBanus B OKpy:karolieil mpupoje (HacaxaeHue U BbIpyOKa JIECOB,
ocylieHre OO0JOT, CO3AaHHE BOJOEMOB, TOPOACKasl 3acTpoiika) OOYCIIOBIMBAIOT
U3MEHEHHUs MUKpPOKJIMMaTa M Kiaumara. Jleca CyIIECTBEHHO MEHSIOT BETPOBOM
PEXUM, pacipeiesieHne CHEXHOTO IMOKPOBa U MIPOMEP3aHUE MTOYBBI, YBEINUUBAIOT
KOJIMYECTBO OCAJIKOB, PaJMAIlMOHHBIN OanaHc W ucmapeHue. BHyTpu apeBecHbIX
HACaXJICHUN CKJIAJbIBACTCA PEXKUM, YIYUIIAOIUNA KIMMATUYECKUE YCIOBUS
MPOM3PACTAHMSI PACTUTEIHFHOCTH B 3aCYIIIUBBIX 00IACTSIX.

B ropopax 3eneHble HAaCaXK/IE€HUS YMEHBLIAIOT MHTEHCHUBHOCTb COJHEYHOM
paauanuy 'y 3eMIIM, MOBBIIIAIOT BIAXXHOCTb, COKpPAILAIOT JHEBHBIE U BEUYECpPHUE
TEMIEPAaTypbl U 3allbUIEHHOCTh BO3Ayxa. BpIpyOka JiecoB Ha CKIOHaX
BO3BBIIICHHOCTEH MNPUBOAUT K CMBIBY NHOYBBL. llpu BBIpyOKE JiIecCOB MeHsETCS
anb0eno cuctemsl 3emisi-atMocdepa Ha 1 %, riiodanbHas Temneparypa HOHU3UTCS
Ha 2OC. B HacTosiiee Bpemsi Temneparypa y 3eMiid 3a CYET BhIPYOJIEHHBIX JIECOB

0
nmoHusunack Ha 0,6 C.

N3BectHo, uTo yaBQenue koHieHTpamuu COp B aTtMocdepe MOBBIIIAET
temneparypy Bozayxa Ha 3 C. KonnuectBo CO2, KOTOPOE MOXKET BBIICIUTHCA IPU

Pa3JIOKEHNN JPEBECHHBI, MOBBICUT Temneparypy Ha 0,7 C, 4TO KOMIIEHCHUPYET
MOHWKEHUE TEMIIEpaTypbl, 00yCIOBIEHHOE POCTOM allbOeo.

Ilepcnexkmuebl usmMeHeHUA KIuMama 6 pe3yjibmame aHmMpono2eHHbIX
6030elicmeuil

AHTpOIIOTEHHOE YBEIMYCHUE YIJIICKUCIOro ra3a, METaHa, 3aKWCH a30Ta,
TporocepHoro 030Ha, XJIOPHTOPYTIIEBOJOPOJAOB TMPUBOJAUT K HW3MEHEHUIO

knmumaTta. Benmumumna BeiOpoca COy B arMocdepy 3aBUCUT OT CXKHUTaHUS
MCKOIAeMOro TOIUIMBA, KOTopoe yaomieTrBopseT 80% MupoBoi moTpeOHOCTH W,
CJIEIOBAaTEIbHO, 3aBUCUT OT TEXHOJOTHWU MOJIy4eHHs 3Hepruu. KoHIeHTpauwus

,i[ByOKHCH yriepoza B arMocdepe u3menmnach ot 315 mia B 1958 1. 10 343 Mt
B 1984 r.

Conepxkanue o030Ha B atMocdepe yMEHBIIWIOCh npuMmepHo Ha 1%, HO B
Tporochepe Habmomaercs yBenwueHue B cpeaHemM Ha 10% BciencTBue
JEATEeTLHOCTH YEJIOBEKa. YBEIWYEHUE KOHIIEHTpAIMu TPOIrochepHOro O30Ha K
2050 r. oxwumaercs eme Ha 10%. CpenHue romoBble 3HAYEHUS HAXOMSITCA B



1 . .
npenenax 25-35 mupa . OmacHOW ISl 310pOBbsl YEJIOBEKA U PACTEHHM SIBISETCSA

- -1
koHneHTparus 60 mupa ~ u 6osnee. ComepkaHue MeTaHa cocTaBisgeT 1,7 MIH ~ U
pacTeT co CKOpOCThIO 0K0JI0 1% B roj.

10ITo mpeaBapuTenbHBIM oneHKaM K 2050 T colepaHue MeTaHa YBEIUYUTCS Ha
20-50%. MeTtaH B XMMHYECKUX DPEaKIHsIX B arMocdepe BeAeT K 00pa30BaHHUIO
OKHCH yTJIepojia U 030Ha B Tponiocdepe.

-1
CoBpeMmenHas koHueHTpauus NoO coctasisier 310 Mitpa ~, TpeHT OKOJIO
0,3%

-1
B roxa. CyMMapHasi KOHIIEHTpAus XJIOPPTOPYTIAEPOIOB mopsiaka 2 miapa . Bxian
ATUX BEIIECTB B BEJMYMHY MapHUKOBOro s¢dexra okono 24%. M3meHenue
KJIMMaTa

B XXI B. B 3HaUUTEIILHOM CTETICHU OYJIET ONPEALIATHLCS TEMIIaMU POCTa
MMAPHUKOBBIX Ta30B.

KoHTposbHBbIE BONIPOCHI:

1. Kinumatuueckas cCucTeMma, I7100aJbHBIN U JIOKAJIBHBINA KIUMAT.

2. TemmooGopot, B1aroo0OpoT U aTMocpepHast HUPKYJISALUUS KakK
KJImMaTooOpasyroiue HakTopsl.

3. Kakoe BiusiHHE OKa3bIBAIOT TeorpaduuecKre MUPOThl Ha KIIMMaT?

4. Kak u3MeHSIeTCS KIIMMAaT C BEICOTOM?

5. BimsiHue pacnpeneneHus MOpsl U CylI Ha KIIUMaT.

6. ApUIHOCTh KJIUMaTa, UHJEKCHI yBIaxkHeHus. Opdorpadus u kumar.

7. Oxkeannyeckre TCUCHUS M KIuMaT. BiusHue CHE)KHOro U pPaCTUTCIBLHOIO
ITOKpOBAa HAa KJIIMMaAT.

8. IlpuHuune! ki1accuUKaui KJIMMATOB U TeHeTUUeCKas KiaccuduKkaius
kimmMmaToB b.I1.Anucona.

9. I'enetnueckas kinaccudukamnus kiumaToB b.I1.Anucosa.
10. OnumuTe KJIMMaThl 2KBaTOPUATIBLHOTO TOsICA.

11. OnumuTe KIUMAaThl Cy03KBaTOPUATBHBIX MMOSICOB (ITOSICOB TPOIMTUYECKUX
MYCCOHOB).

12. OnumuTe KIUMaThl TPOIMTUYECKUX MOSICOB.

13. OnummTe KNMMaTbl YMEPEHHBIX MOSICOB.
14. OnuIuTe KIUMAThl CyOapKTUYECKOTO U CyOaHTapKTHUYECKOTO MOSICOB.
15. OnuimTe KIMMaThl QpKTUYECKOT0 U aHTAPKTHYECKOTO MOSICOB.



16. Me3zokmumat. Kimumat 6omb1roro ropoja.

17. MUKpPOKJIMMAT KaK SBJICHUE MPU3EMHOI0 CJIOS aTMOC(hEpHI.
18. MUKpPOKJIMMATBI BOJIOEMOB U MPHUOPEIKHBIX TEPPUTOPHIA.
19. B uéM niposiBiIsieTcs BIMSHUE pesibea Ha MUKPOKIUMAT?

20. HenpennHamepeHHbIE BO3IEUCTBUS YEI0BEKA HA KIIMMAT.
21. IlepcrieKTHBBI U3MEHEHUS KJIMMATa B PE3YJIbTAaTe aHTPONIOTEHHBIX
BO3JICHCTBUM.
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