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Wznaratotcst oOuiuie Bompochl (hU3UKU aTMoc]ephl, Kacaroliuecs cOCTaBa U CTPOCHUs
aTMocQepsl; MPH PACCMOTPEHHH OCHOB MOT01000pa3yoNMX MPOIECCOB TIaBHOE BHHUMAaHUE
yneneHo ux ¢usndeckoit cymuoct. O0beM ydeOHMKa HE JJaJl BO3MOKHOCTH BKIIFOUUTH pa3ieibl
1o aTMoc(epHON ONTHKE U aTMOCHEPHOMY AIIEKTPUUECTRBY.

[IpenHasnaueH A CTYJEHTOB Ha YpPOBHE OakajmaBpuara M  MarucTpaTyphl
TUAPOMETEOPOJIOTUYECKUX U (PU3UYECKUX CIHENUATbHOCTEH YHUBEPCUTETOB YHHUBEPCHUTETOB, a
TaK)Ke CIEIHATUCTOB B 00JIACTH METEOPOJIOTUH U APYTUX HAYK O 3eMIie.

Hapcnukaa atmocdepa (U3MKACUHUHT aTMOCQEPAHUHI TapKUOM Ba TY3WIHLINTA
TaQUTyKnu OynaraH ymymuil Macamamapu ©0aéH KuwiuHrad. (O0-XaBOHM XOCHUJ KHIYBUU
JKapa€HJIApHUHT acOCTIapyHU KYpuO UYMKHUIIIA acOCHM IBTHOOP YIapHHUHT (U3UK MOXHUSTHTA
KapaTuirad. JJapcTUKHUHT XaKMUJaH KenuO 4ukuO, yHra atMocdepa ONTHUKACH Ba DIEKTPH
OYTMMITApUHY KUPUTHUIITHHHT UMKOHH OYITMaIH.

Jlapciuk yHUBEPCUTETIAPHUHT (U3MKA Ba THUAPOMETEOPOJIOTHS MYTaXacCUCITUKIapH
OakanmaBpuaT Ba MarucTparypa Tajabamapu Xamjaa mereopoiioruss Ba Ep xakumaru Oorika
danmap coxalapy MyTaxacCUCIapu Y4yH MYIDKaJJIaHTaH.

The general questions of physics of atmosphere, concerning structure and a structure of an
atmosphere are stated; by consideration of bases moromooOpasyromux processes the main
attention is given to their physical essence. The volume of the textbook has not given an
opportunity to include sections on atmospheric optics and an atmospheric electricity.

It is intended for students at a level of a bachelor degree and a magistracy of
hydrometeorological and physical specialities of universities of universities, and also experts in
the field of meteorology and other sciences about the earth.



HNPEANCJIOBHUE

AtMocdepa 3emiid TIpeACTaBISIET COOOM OAHY M3 CaMbIX JUHAMHYECKUX
o0oJIoueK OKpykawmier mnpupoaHou cpeasl. EE coctosHue omnpeaensercs
XUMHUYECKUM COCTaBOM, MHOKECTBOM (DM3MUECKUX XapaKTEPUCTUK U MPOLECCOB,
B3aMMOJICCTBUEM C BHEUIHUMU M BHYTPEHHMMHU (akTopamMH, a Takxke
BO3JICUCTBUEM TIOCJIEJICTBUM YENIOBEYECKON JesTenbHOCTH. M3ydyeHue sToro
COCTOSIHHSI M 0000IIEeHNE IMHUPOKOr0 KOMITJIEKCA 3HAHUN 00 atMocdepe sBiseTcs
MPEAMETOM OJHOU U3 TEOPU3NUSCKUX HAYK — PUIUKU amMOcepbl.

CoBpemennas (uszuka atrmochepsl OaszupyeTcss Ha ABYX MNPUHIUIHAIBHO
BaXHBIX moaxonax. C OIHOM CTOPOHBI IIMPOKO HCIONB3YIOTCS JaHHbBIE
HAOMIOJIEHNI ¥  W3MEpeHUd, Ha OCHOBE KOTOPBIX YCTAaHABIMBAIOTCS
3aKOHOMEPHOCTH (OPMHUPOBAHUA M PA3BUTHUS  aTMOC(EPHBIX TMPOIIECCOB,
U3y4aloTCsl COCTaB, CBOICTBA U CTPOEHHE aTMOC(ephl. ITU JAaHHBIE MOIYYAIOT Ha
CeTM  METEOpPOJIOTMYECKMX  CTaHUMH U oOcepBaropuil, ¢  IOMOIIbIO
PaAMO30HAMPYIOIIUX CTAHUMM, CaMOJIETHOTO, a’pOCTaTHOIO M PAaKETHOIO
30HAMpOBaHUs. B mocieqHue HECKOJIbKO IECATHIIETUH OTrPOMHOE KOJHMYECTBO
UH(GOpMallMU MPUHOCUT JUCTAHLIMOHHOE 30HIUPOBAHUE aTMOCQEPHI C MOMOIIBIO
METEOPOJIOTUYECKUX  HCKYCCTBEHHBIX  CIIyTHUKOB  3€MJld, a  Takke
PaZAMONIOKAIMOHHOW W Jla3epHOW JIOKaluu. V3MepurenbHble CHUCTEMBI BCEX
MIEPEYNCIICHHBIX BUJOB HAOJIIOACHWI MOCTOSHHO COBEPIICHCTBYIOTCS Ha OCHOBE
HOBEHIINX JOCTUKEHUH B 00JACTH MUKPO- U HAHORJEKTPOHUKH, A1€pPHON (PU3UKU
U T.1.

JIpyroi 1moAaXonx CBS3aH C  PAa3BUTHEM  TEOPETUYECKUX  MOJEIEU
aTMOC(epHBIX SIBJICHHH M TPOIECCOB HA OCHOBE MIMPOKOTO MCIOIH30BAHMUS
pa3HOOOpa3HBIX MAaTEMaTHYECKHMX METOJOB M COBPEMEHHON BBIYMCIUTEIHHO
TEXHUKHU.

Crnenyer Takke UMETh B BUJY TO, 4TO MacmTad aTMOC(hepHBIX 0OBEKTOB U
IPOLECCOB UMEET OOUIMPHBIN CHEKTP: OT MUKPOMETPOB (siApa KOHJEHCAIMH) 10
COTEH M ThICSY KMJIOMETPOB (CTpYHHBIE TeUEHHUs, 00JaUHbIE CUCTEMBI U Ap.).

Pa3nooOpa3ue armocdepHbIX OOBEKTOB M IIPOIIECCOB W METOJOB HX
W3Y4YCHUS] TIPUBEJIO K BBIJCICHUIO B paMkax (u3ukum atMmocdepsl 0oliee y3KHX
JUCHMIUIMH: CUHOINTUYECKas: METEOPOJIOTHsl, TeOpEeTUUYeCcKasi METEOPOIOTr s, dKC-
NEpUMEHTaIbHASsI METEOPOJIOTHS, IPUKIIATHAS METEOPOJIOTHS, KIMMATOJIOTHS U JIp.

Y4eOHUK HamMcaH B COOTBETCTBHH C yYEOHBIM IJIAHOM U MPOTPAMMOH IO
¢dusnke aTMocdepbl 715 TOCYIapCTBEHHBIX YHUBEPCUTETOB.

Y4eOHUK CONEPKUT HM3JI0XKEHHE HEOOXOIUMOTO MHUHHMYyMa CBEIECHUH 00
atMoctepe 3emnn. [lepBpie YeTbpe TNIaBBI NalOT MPEICTABICHHE O COCTaBE H
cTpoeHHH aTMoc(hepsl, 0 ee 0apUUeCKOM MOoJIe U TEPMOJIMHAMUYECKUX MPOIIeCCax,
npoTekaromux B Heil. Cienyromuye YeTbipe TiIaBbl MOCBALICHBI HEMOCPEACTBEHHO
OMHMCAHHIO TOTOA000Pa3yIOIMKUX MPOIeccoB. B cTporod mocnenoBaTeIbHOCTH
MOKa3aHa PoOJib PaJUALMOHHBIX MPOIECCOB, KaK MEPBOMPUYUHBI (POPMHPOBAHUS
TEMIEPATYPHOTO peXuMa aTMoceprl. 3aTeM pacCMOTPEHbl BCE 3BEHBA
BJIaroo0opoTta B arMmocgepe, HauWHas OT HMCIApPEHHUS W 3aBepllias BbIMAJICHUEM
0caJKoB. B 3akitoueHny 1aHbl OCHOBBI IMHAMUKHA aTMOC(EPHBIX ABIKEHUH.
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[Ipu m3noxeHuu Marepuaia riIaBHOE BHUMaHHe oOpalaioch Ha TO, YTO
norojia MpeJICTABIsAET COOOWM CIOXKHBIA MPOMYKT B3aUMOJICHCTBUS (PU3HMUECKHUX
MPOLIECCOB, MPOTEKAIONIUX BO BHEIIHEH Cpe/ie, Ha 3eMHOM MTOBEPXHOCTH U B CaMOM
atMocdepe. JlaH BBIBOJI M TOJKOBAHHE BCEX YPAaBHEHUM, BXOMSIIUX B CHUCTEMY
OCHOBHBIX ypaBHeHHH 1oros! (1o M. A.Kubero).

Y4yeOHMK HamucaH MO MarepuaiaM KOHCIIEKTa JIEKIUH, KOTOPhIE UYUTaIH
aBTOpPbl MHOTO JIET JUIsl CTYJIEHTOB (PU3MYECKOr0 M Teorpapuueckoro
¢dakynbreToB. B CBS3M C 3TUM TOCIENOBAaTENbHOCTh M3JIOKEHHS] MaTepHala
npuoOpesa ONpEeNeIeHHYI0 CTPOMHOCTh M JIOTUYHOCTHb. B 1enoM, oHa wmano
OTJIMYAETCSl OT pACHOJIOKEHUS MaTepuaja B KIACCHYECKHX YyuyeOHukax PO
A.T.MatBeeBa u A.X.Xpruna no ¢usuke armocdepsl. Ho B oTamumm ot 3THX
y4eOHMKOB B JaHHOM YYEOHUKE S3bIK M3JI0KEHUS OoJiee JIAKOHUYHBIN U
KOHKPETHBIN. DTO OOBACHSETCA, B ONpEACICHHON Mepe, HE JOCTaTOUYHBIM
00BEMOM, BBIJICJICHHBIM JJIs1 yYEOHHKA.

ABTOpBI TaMm, I/I€ HUMEJIO CMBICHI, B TaOJMYHOM U WILIIOCTPUPOBAHHOM
MaTepuase HCIONb30BAIN JaHHbIE METEOPOJOTMYECKUX CTaHIUI Y30eKkucTaHa.
Hcnonp30BaHbl Takke psiji pe3ynbTaToB, nonydeHHbIX [O.B.IlerpoBsiM B xo1e
BBITNIOJIHEHHSI HAYYHO-UCCIIEA0BATEIbCKOM paboThl. B 4acTHOCTH, 3TO BKIIIOUEHUE B
YUCJIO MHTETPAJIBHBIX XapaKTEPUCTHK MPO3PAYHOCTH aTMoc(ephl, HOBOTO
napaMerpa — MPUBEACHHOTO MOKa3aTess Mpo3payHocTu (IU1. 5). DTO BBEAEHUE B
KAueCTBE KpUTEpPUS HEYCTOMYMBOCTH aTMoc(epbl pPaBHOBECHOIO TIpaJUEHTa
TeMiiepaTypsl (1. 4).

[Ipy 4dYTeHMHM OTHENBHBIX TJaB HMEETCI BO3MOXXHOCTh MPUMEHEHUS
aHUMAlLMOHHBIX TexHonorui. Hampumep, mnporecc pa3BUTHS KOHBEKTHBHOTO
o0jaka C€ y4eToM TEpPMOAMHAMUYECKHMX  [apaMETpPOB  MPOBOJIUTCA  C
WCIIOJIb30BAaHUEM KOMITBIOTEPHON TEXHUKH.

B pa3szpene, KOTOphIi MOCBSILEH BIUSHUIO aTMOC(EPHBIX MPOLIECCOB Ha
YpOBEHb 3arpsi3HEHUs YINOMHHAIOTCS O 3akoHax PecnyOnuku VY30ekucras,
HaIpPaBJICHHBIX Ha OXpaHy OKPYKaroIle cpeibl.

O0bem yueOHMKA HE TIO3BOJMJI OCBETHUTh TaKue pasleibl (HU3UKU
aTMoc(epsl, Kak ONTHYECKUE U JJIEKTPUUECKHE SIBJICHUS B aTMOC(epe.

ABTOpBI  BBIpaXKalOT OJarogapHOCTh 3a MPEAJIOKEHUs, BbICKa3aHHBIC
penien3eHTamu yueOHuka A.r.H. TpodpumoBy I'.H. u k.r.H. baGymkuny O.J1.

Hayunble penaktopsl:  K.].-M.H., gou. [lerpos O.B.
K.(.-M..H., 1011. AnayTaAuHOB M.



I'nasa |. BBEJJEHUE
OcHognvie nonamus

1. T'eopu3uka — COBOKYNHOCTh HAyYHBIX JHUCIUIUIMH, PACCMATPUBAKOIIUX
bu3nUecKue CBOMCTBA U Mpoliecchl 3eMIIH B 1I€JIOM, €€ JTUTochepsl, ruapochepsl u
aTMoc(ephl.

2. I'mapocdepa — COBOKYITHOCTH BOJ 3€MHOTO IIAPA: OKEaH, MOBEPXHOCTHBIC
BOJIbI, HOA3EMHBIC BOJIBI, BOJHAS 000J09Ka 3EMITH.

3. Jlutocdepa — BHEMIHMI CIION TBEPAOTrO Tena 3eMid, MPOCTUPAOIIMICS OT
3€MHOU MOBEPXHOCTU NIPUMEPHO A0 NIyOuHBbI 1200 KM.

4. CuHonTH4yecKass KapTa — reorpaduueckas Kapra, Ha KOTOPYK LH(PpamMu U
CUMBOJIAMM HAHECEHBI pe3yJbTaThl HAOJIOJECHHA HA CETH METEOPOJIOTMYECKUX
CTaHLMI B ONPEEICHHBIE MOMEHThI BPEMEHH.

5. Kapra 0apu4eckoii Tonorpagum — Kapra, Ha KOTOPYI0 HAHECEHBI BBICOTHI
(TouHEee TIeoNOTeHINANbl) TOW WM HMHOW H300apUYECKOW IMOBEPXHOCTU HaJ
ypoBHEM Mopsi (KapTa aOCOJIOTHOM Tomorpaduu) WIM HaJ YPOBHEM HMXKE
Jexameil u300apuyeckoil MOBEPXHOCTH (KapTa OTHOCUTENBbHOM OapuuecKoin

Tonorpadun).
6. MeTteoposiornueckass  CTAaHUMA  —  IYHKT U1 [POU3BOJICTBA
METEOPOJIOTUYECKUX  HAOMIOAEHWH,  BBIOpPAHHBII  C  yJAOBJIETBOPEHUEM

OIpEJETICHHBIX TPEOOBaHUI B OTHOILIEHUHU peibepa MECTHOCTH, OJIM30CTH 3AAHUIMI
Y HACEJICHHBIX MTyHKTOB.

7. MeTteopojiornueckasi IUIOIIAAKa — IUIONIAJKA IOJ OTKPHITBIM HEOOM Ha
OTKPBITOM U THUIHUYHOM [IJI1 OKpPYXKalIIeH cpeabl MECTHOCTU YYacTKe JIs
pa3MenieHuss yCTaHOBOK C  METEOPOJOTHUYECKMMM  MpUOOpaMu  JTaHHOMU
METEOPOJOTHYECKOUN CTaHIIHH.

8. MeTeoposioruyecknii CHyTHUK 3eMJIM — UCKYCCTBEHHBI CIyTHUK 3€MJIU, B
mporpaMmy KOTOpOro BXOJIUT ¢oTorpadupoBanne OOJAYHOCTHU U JIpyrUe
HAOMIONCHUST W WM3MEpPEHUs, TJaBHBIM O00pa3oM OTHOCAIIMECS K pajualuu,
UMEIOINE 3aJaueli M3ydeHHe IMPOIIECCOB IUIAHETapHOTO MacimTaba B 3E€MHOM
aTMocdepe, B TOM YKciie U B Tporocdepe.

9. AKTHHOMeTPHYECKHE HAOJI0eHusl — HAONIOJSCHUS HaJ HHTCHCHBHOCTBIO
COJIHEUHOM paauvalvv NOpsMOM, PACCEIHHOM, CYMMAapHOM, a TakXe Haj
3 PEeKTUBHBIM U3TYUYCHHUEM, PAJAHAIMOHHBIM 0ajaHCOM U alib0e/10, TPOBOAUMBIE C
MTOMOIIIBI0 COOTBETCTBYIOITUX TPUOOPOB.

10. Bo3aymHasi Mmacca — KOJIMUECTBO BO3AyXa B Tporocdepe, consmMepumMoe 1o
IJIOIIAU ¢ OOJBITUMHU YaCTSIMU MAaTEPUKOB U OKEaHOB, 00J1a/1atoIiee HEKOTOPBIMU
OoOIIMMHM CBOMCTBAaMHM U TIepeMeEIaloNIeecss B OJHOM U3 TEUYEHUM OOIIei
MUPKYJISIIIAN aTMOC(EpHI.

11. Iukjgon — atMochepHOE BO3MYIIEHHWE C TOHMKCHHBIM JaBICHUEM BO3TyXa
(MUHUMAaJIBHOE JABJICHUE B IIEHTPE) U C LIUPKYJISIIIUEN TPOTUB YACOBOW CTPEJIKHU B
CEBEPHOM MOIYIIAPUHU U 110 YACOBOM CTPEJIKE B FOKHOM.

12. AHTHIHKJIOH — 0O0OJacTh TMOBBIIIEHHOTO aTMOC(HEPHOTO IaBICHUS C
3aMKHYTBIMH KOHUEHTPHUYECKMMHU H300apaMud Ha YpoBHE Mops. Bo3ayx B
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AHTHUILIMKIOHE JBUKETCS B CEBEPHOM IOJIyIIapUHU, OTHOas LIEHTP MO YacOBOM
CTpEJIKE, B FO)KHOM IOJIyLIapUH — IPOTUB YACOBOU CTPEJIKU.

13. CTpyiiHoe TeyeHHe — [IEPEHOC BO3/1yXa B BUJAE Y3KOI'O TEUEHUS C OOJBIIMMU
CKOpPOCTSIMH B BEpXHEH Tponocdepe U HIKHEN cTpaTocepe Ha yPOBHAX, ONU3KUX
K TpOIONay3e, B BBICOKHUX IIMPOTax — Ha 00Jiee HU3KUX YPOBHSIX.

14. lnuHHAasA BOJHA — aTMOC(EPHAs BOJHA JUIMHOM MOpsIKa HECKOJIbKUX ThICSY
KWJIOMETPOB B OOIIEM 3alaJHOM IEPEHOCE CPEIHUX UIMPOT, CBSA3aHHAA C
JOXOMHO- U TPeOHEOOpa3HHIMU BO3MYIIECHUSIMU OapHUecKOro TMOJs CpeaHen
Tpornocdepnl. I1o OKpy>KHOCTH 3€MHOTO IIapa OOBIYHO YKJIaJbIBAETCS HECKOJBKO
(3-6) nIMHHBIX BOJIH.

15. Cmepu (TOpHAA0) — CUIbHBIA BUXPb, C MPUOJIM3UTEIBHO BEPTHKAIBHOU, HO
YacTO M30THYTOM OCBIO, IUAMETPOM B HECKOJBKO JECATKOB METpPOB. JlaBieHune
BO3/lyXa B CMEpuM MOHWKeHO. CMepy MMEeT BUJ TEMHOI'0 OOJa4yHOro CTOJI0A;
4acCTO OH OIIyCKAaeTCsl B BUJE BOPOHKM U3 HU3KOI'O OCHOBAHUSA Ky4E€BO-I0XKIECBOIO
o0yaka, HaBCTpPEeUy KOTOPOW C MOBEPXHOCTH 3€MJIM MOXKET MOJHUMATBCS Apyras
BOPOHKa M3 OpBI3T M MbUIM, coenuHsomascs ¢ nepsoi. Haunbonee y3kas yacTb
crojiba — B cepenune. Hay cymieil npuMeHseTcs CHHOHUM TpoMO WM TOpHAAO (B
CLIA).

1.1. Ipeamer u 3agaun ¢pusuku atMmochepbl

[InaneTa 3eMist COCTOUT U3 TpeX 000JIOYEK: TBEPAOH (JuTocdepa), sKUIAKOU
(rugpocepa) u razoobpasHoit (atmocdepa). DuzMUecKue U XUMHUYECKHE
MPOLIECCHI, MPOTEKAIOIME B ATUX O000JOUYKAX HM3YYAIOTCS KOMIUIEKCOM Hayk,
00BbEIMHEHHBIX OOIIMM HA3BAHUEM «HAYKHU O 3eMJIe» WJIU 00was 2eopusuxa.

Quzuka ammocghepvl  SBISETCS  YacTbl0 TeO(QU3HMKH, U3ydaroulei
MHOT000pa3Hble (PU3NUECKHE SBJICHUS U MPOLIECCHI, IPOUCXOASIINE B aTMocdepe.
K HUM OTHOCATCS MPOUCXOXKIEHUE aTMOC(EPDI, €€ COCTaB U CTPOCHHE, MPOLECCH
nepeHoca U3JIyuyeHusl U Teria, (pa3oBble Mepexobl BOJASHOTO Mapa U CBsI3aHHBIE C
HUM TIpOIeCChl 00Jlako — W TyMaHOOOpa3oBaHHs, OCaJAKO0Opa3oBaHuE,
3aKOHOMEPHOCTH JABWKEHUS BO3/1yXa, ONITHYECKHUE U AJIEKTPUUECKHUE sIBJICHUA. Bee
3TU SBJICHHUS W MPOLECCHl M3Y4alOTCs B MX B3aUMHOM CBA3M M B CBSI3U C
IpoLIECCaMHU, MTPOUCXOIAIINMU B KOCMUYECKOM CPENE, B 36MHOM KOpPE U B BOJHOU
000JI0UKeE.

Ha nepBbix 3Tanax uzydeHus: arMoc(hepHbIX ABJICHUI HE ObUIO JOCTATOYHOU
nuddepeHpanu cBeeHU 00 3TUX SBICHUX, @ HayKa 00 atMocdepe mojaydniia
Ha3BaHUE METEOPOJIOTHUsS. ITOT TepMUH TosiBWIICs B |V B. 710 H. 3. mociie TOro, Kaxk
rpeueckuil pusocod ApucCTOTeNb HAaMMcal TPAKTAT MO TAKUM XKe 3arjiaBuem (1o
rpeyecKuii petewpoldoyia). JIOCTOBHBIN MMEPEBOJ] ATOTO TEPMHHA O3HAYAET HAyKa O
Mereopax. lIlox MereopamMu NOHMMAIMCh BCE SBJICHHS, TPOUCXOISAIINE B
atMocepe M Ha 3eMHON mMOBEepXHOCTH. B coumHenun Apucrotens ObL1a
OpeINpUHATa TepBasg NOMbITKAa (PHIOCO()CKOro, YMO3PUTEIHLHOTO OOBSCHEHUS
HAKOIUIGHHBIX K TOMY BpPEMEHHU CBEACHHHA O pa3sHOOOpa3HBIX aTMOC(hepHBIX
(oOnaka, ocaJaku, BETE€p W JAp.) U APYIUX SIBICHUN (HABOJHEHHMS, 3aCyXH U 1p.).
OpnHako 10 3apOKICHUS] METEOPOJIOTUH KaK HAYKH OBLIO €IIé JaIeKO.
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JInmb, HaumHasg ¢ cepeaunbl XVI cromerus, mo Mepe pa3BUTHS
€CTECTBEHHOHAYYHOTO METOJ[a HMCCJEJIOBAHMM, a Takke HM300peTeHUsl IMEepBbIX
METEOPOJIOTHYECKUX TPUOOPOB (OapoMeTp, TEPMOMETP), OSIBUIACH BOBMOKHOCTh
Ha OCHOBE 3aKOHOB (DU3UKU OOBSICHUTH HEKOTOpBIE aTMOC(epHbIe siBlieHUs. B 3TOT
NEepPUOJT METEOPOJIOTHsI pa3BUBajach B Heapax (GU3MKK M TOJBKO B TEPBOM
nosopuHe XVIII Beka oHa BbIZICIMIIACE B CAMOCTOSTEIBHYIO HAYKY.

B Hacrosimiee BpeMs IIMPOKOE TMPUMEHEHHE B  METCOPOJIOTHH
MaTEeMaTHYECKOr0 TMOJX0Ja K aHaldu3y AaTMOC(EepHBIX TMPOIECCOB, a TaKkKe
(Gu3MYECKOro HSKCIepMMEHTa TO3BOJSET Ha3blBaTh HAyKy 00 arMochepHbIX
nporeccax @usukou ammocghepvi. TeM He MeHee TEPMHH METEOPOJIOTHS
OpUMEHSAETCA s O00O3HAYeHUS COBOKYIMHOCTH 3HaueHUN 00 aTMocdepHBIX
SIBIICHUSX.

OpHrM M3 OCHOBHBIX CBOMCTB aTMoc(epsl sSBIsSETCS €€ HEOJHOPOIHOCTH B
OPOCTPAHCTBE U CUJIbHAs HW3MEHYMBOCTb BO BPEMEHU. OTO HEMPEPHIBHO
MEHSIOIIEECs] COCTOSTHUE aTMOC(EPhI TPUHATO HA3BIBATH HO2000U.

[Torona — 310 Ppu3NUecKkoe cOCTOIHUE aTMOC(EPhI HAJl TaHHOM TeppUTopuei
U B JIAaHHBIII MOMEHT WJIH MEPUOJ BPEMEHH, XapaKTePU3YIOIIEeeCs ONpeeICHHBIM
COUETAaHWEM METEOPOJIOTUYECKUX BEJIMUYUH U aTMOC(HEPHBIX SBICHUM.

Memeoponocuueckasa 6eruyuHa TIPEACTABIAET COOOM  OMpeneNEHHYIO
XapaKTEPUCTUKY COCTOSIHUSL aTtMocheprsl. K Mmemeoponiocuueckum GeruduHam
OTHOCSITCS: TeMIepaTypa BO3yXa U BIAXHOCTh BO3/lyXa, aTMOC(HEPHOE JaBJICHNUE,
CKOpOCTh U HampaBlIeHHE BETpa, KOJIMUECTBO, BbicOTa M (opma 007IaKOB,
aTMoc(hepHbIe OCaJKH, METEOPOJIOTMYECKash NadbHOCTh BUAMNMOCTH U JApPYyTHE
XapaKTEPUCTUKU COCTOSIHHS aTMOC(EPHI.

Memeoponocuueckue sa61eHus MPEACTABIAIOT COO0N (U3MUECKUM TpoIlecc,
XapaKTePU3YIOMIMICS ~ OMPEACIIEHHOW  COBOKYITHOCTBIO ~ METEOPOJIOTUYECKUX
Benu4MH. Tak, Hampumep, TyMaH BO3HHUKAET MPHU OINPEACICHHOM COYETAaHUU
OTHOCHUTEJIHHOM BIQXKHOCTH, BETPa, BUIUMOCTH. K METEOPOIIOTUYECKUM SIBIICHUSAM
OTHOCSITCSI TPO3a, METellb, IbIJIbHAs Oypsl, HIKBAJ, U3MOPOCH U TIp.

OcHosHotl 3a0aueti usuxu ammocghepsi, Kak BOPOYEM, U JIFOOOH Apyrou
HAYKH, SBJISIETCS U3yYeHUE 3aKOHOB IPUPOJIbl. BMecTe ¢ TeM coBpeMeHHas HayKa
HE MOXET OrPaHWYMUTHCS TOJIbKO HAONIOJEHUEM, OMUCAHHEM U OOBICHEHUEM
aTMoc(epHbIX MpoleccoB U siBleHU. OHa J0KHA OOECHeunuTh MPAKTUYECKUE
NOTPEOHOCTH  YeJOBEKa, HWCIONB3ysSd  TOJyYeHHBIE €0  BBIBOABI  JJIA
yIOBJIETBOPEHUS HYXJ oOmiecTBa. B KOHEYHOM WTOTe OHA JOJDKHA OTHICKUBATH
MPaKTUICCKUE BO3MOKHOCTH YIIPABIIATH MPUPOTHBIMH SBJICHUSAMHU, U3MCHSSA UX B
KeJaTeIbHOM I 00IIECTBA HAPABJICHUH.

B cooTBeTrcTBMM C O3TUM, MOXHO C(HOPMHUPOBATH CICAYIOUIUE 3aJauH,
cTosmme nepea GusnuKoit arMochepsr:

- TMOJy4YeHWe psaAa TOYHBIX (U3MYECKUX JIaHHBIX, XapaKTEePU3YIOIIUX
atMocepy W HabmOJaeMble B HEW SIBICHUS, OMUCAHUE JTHUX SIBJICHHM, KaK C
KayeCTBEHHOM, TaK M C KOJMWYECTBEHHOM TOUYKH 3peHus (HaOmioieHue u
OMHUCAHUE);



- WCXONS W3 aHalIW3a TOJYyYCHHBIX (DAKTUYECKUX JaHHBIX, HAXOXKICHHE
MPABIJILHOTO OOBSCHEHUS aTMOC(EpPHBIX SBICHUA M YCTAaHOBJICHHWE 3aKOHOB,
YIPAaBISIONUX WX PAa3BUTHEM (aHAIN3);

- WCIIOJIb3Yys HaAWJCHHBIE 3aKOHOMEPHOCTH, pa3padoTKa METOJOB, TI03-
BOJIAIOIIUX TOYHO YKa3aTh XOJ PAa3BUTHUS MPOIECCOB, MPOUCXOANINX B aT-
Mocdepe, Ha HeKOTopoe BpeMsl BIiepe/ (IpOorHo3);

- MPUMEHEHHE TMOJYYEHHBIX 3aKOHOMEPHOCTEH B Pa3BUTHH aTMOCHEPHBIX
MIPOIIECCOB JIJII WCIOJIb30BAHUS CHJI TPUPOABI B TMPAKTHYECCKOW ACATEIHHOCTU
(ympaBiieHue).

1.2. MeTtoabl ucciaenoBaHusi B puszuke atMmochepnl

B ¢usuke armochepst ucnons3yroTcsi pa3sHOOOpa3HbIe METOMBI, HO BCE OHU
SBJIAIOTCS B CBOeW OCHOBe ¢u3nueckumMu. K TJIaBHBIM M3 HHUX OTHOCSATCSA
CJIEyIOIIHNE:

1. Metoa Habarooenuii, TO3BOJSIONINN MOTyYaTh (PaKTHUECKUE CBEICHUS 00
aTMocdepe, moroje u kiaumarte. HabmioneHus HEOOXOIUMBI KaK Yy TOBEPXHOCTH
3emuin, TaKk U Ha pa3HBIX BhICOTax B arMmocdepe. HazemHbie MeTeopoIornyeckue
HaOJIOICHUS HaJl OCHOBHBIMH METEOPOJIOTUYECKUMH BEIMYMHAMU TIPOBOJISATCS HA
HECKOJIBKUX ThICSYAX Memeoponocuyeckux Cmauwyuti W MHOTHX COTHAX
a’posocuteckux cmanyull, pactipeeIeHHbIX M0 MOBEPXHOCTH 3eMHOro mapa. Ha
CPaBHUTEIHHO HEMHOTOUYMCICHHBIX METEOPOJIIOTHUECKUX CTAHLHUAX BEAYTCS
HaOJIOZICHUST 32 COJIHEYHOHM paauanueil, uzmydyeHuem 3emud U atMocdepsl, a
TAaKK€  COCTaBJSIIONIMMH  TEIUIOBOTO  OajaHca  3€MHOM  MOBEPXHOCTHU
(axmunomempuueckue w meniobarancosvie w3Mepenus). Kpome »sT1oro Ha
CIEIUAIBHO  O00OpYAOBAaHHBIX O0CEpPBATOPUAX BEAYTCS HAONIOACHUS  HAaJ
aTMOC(hEpHBIM AJIEKTPUUECTBOM, O30HOM U ra30BbIM COCTABOM aTMOC(hEpHI.

Bonbmioli o0beM u3MEpeHUil BBIMOMHIETCS C TOMOIIBI0 TeOo(PU3UUECKUX
paKkeT U METEOPOJIOTUYECKUX CIYTHUKOB 3emiu. Jljisi peasnszaiuu 3TOro METoja
co3JlaHa MeTeopoJorndeckas Habo1aTeIbHasl CETh, OXBATHIBAIOIIAS TEPPUTOPHIO
BCEr0 36MHOT0 I11apa.

2. Dkcnepumenm Kak METOJ HMCCIIENOBaHUA B (Qu3UKEe aTMOChEphl UMEET
orpaHndeHHoe TnpuMeHeHHe. OH MOXKET TMPOBOJUTHCS B €CTECTBCHHBIX W
J1a00pPaTOPHBIX YCIOBHUSIX.

K »skcmepuMeHTaM B ©CTECTBEHHBIX YCJIOBHSAX OTHOCSTCS OIBITHI I10
BO3JICHCTBUIO Ha TpaJoBble OOJaka C MEIbI0 WX TOAABICHHUS, OMBITHI TIO
BO3JICHCTBUIO Ha  CIIOMCTO-AOXKJAEBBIE OOJlaka C  [EJIbl0  BBI3BIBAHUSA
JIOTIOTHUTEIHHBIX OCAJKOB, OMBITHI TI0 PACCESIHUIO TYMaHOB. DTH OIBITHI OOBIYHO
IpecieayoT MPAaKTUYECKUE 1IeTTH, HO OHH TIO3BOJISIFOT TaKXKe TIIyOke pa3o0parbes
B IIPUPOJIE TOTO WM MHOTO SIBJICHUSI.

K oskcmepumeHTaM Takoro pojaa OTHOCATCA TakKe€ KOMILJICKCHBIC
OKCMEAUIIMOHHBIE  UCCIIEJIOBAHMUS  KAaKOTO-TMOO  SBICHHS WM  Ipoliecca,
MPOBOJMMEIE B TJ00aTbHOM, PETHUOHATHPHOM WM BHYTPUTOCYJAPCTBEHHOM
(marmmonanmpHOM) MacmTabax. Tak, ¢ 1menplo cOopa 0Oosiee TOJHBIX JTAHHBIX O
COCTOSIHMM ruApocepbl ©u arMochepbl HaA OOMMPHBIMU  TEPPUTOPHUIMHU
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IIPOBOAWINCH TaK HasbiBaeMble MexayHaponubeie ronasl. I[lepBelii m BTOpOM
MeXTyHapoaHbIe TossipHbie Toabl (MIIDY) Obutn nmpoBenensl B 1882-1883 u 1932-
1933 rr. Bo Bpems MexayHnapoaHoro reodusudeckoro roma (1.07.1957 -
31.12.1958) KOMIUIEKCHBIMH T€O(DH3UYECKUMU HMCCIICIOBAaHUSAMM Obljla OXBaycHa
TEPPUTOPHUSI BCEU IIAHETHI.

B pamkax IlporpamMmbl wucclieoBaHUs TJOOATBHBIX  aTMOC(HEPHBIX
npoueccoB (ITUI'AIT) B 70-e rozibl ObLIO OCYIIECTBICHO PSJ MOANPOrpaMM. ITO -
Tponnueckuit, Ilonspueiid, KommuiekcHblii OHepretnueckuii, MyCcCOHHBIN
AKCIEPUMEHTHI U JIP.

K skcniepumenTam B 1a0OpaTOPHBIX YCIOBHUSIX MOKHO OTHECTH M3yUEHHUE TIO
CHEUaIbHO MOCTABJICHHBIM IPOrpaMmaM IPOLECCOB 00pa3oBaHUs OOJAKOB M
OCaJIKOB B TaK Ha3blBAEMbIX a’pO30JIbHBIX Kamepax. OJTO W (u3nyeckoe
MOJEIUpOBaHUE OOmIel UUPKYJIAnuu B  atMocdepe Ha  CHeUHaIbHBIX
AKCHEPUMEHTAIbHBIX YCTAHOBKAX.

3. Memoo cmamucmuyeckoco auanuza. IDTOT METOJ] TO3BOJSET PEIIUThH
cleAyolue 3agaud. Bo-NEpBBIX, 6eposmHOCMHO-CMAMUCMUYEeCKUll annapam
JEKUT B OCHOBE KJIMMATOJIOTHUYECKON 00paboTKu pe3ynpTaToB HaOmogeHuil. C
IOMOUIBI0 3TOT0 METOJa COCTABIISIOTCS pPsAAbl HaOMIOJEHUI, O0OOOIIEHHBIX 3a
HEKOTOpbIE BPEMEHHBIE MHTEPBAJIbI; PSAJIbI UCXOAHBIX JAHHBIX MPEOOpa3yroTCcs B
pacrpefieieHdss WX 3HAYEHUW M0 TPaJalusM; BBIUUCIAIOTCA CTATUCTUYECKHE
XapaKTEPUCTUKHU PSAAOB, BEIPAXKAIOIINX OCHOBHBIE CBOMCTBA PACTIPEICIICHUM.

Bo-BTOpBIX, C MOMOLIBIO CTATHCTHYECKOIO METOJA Koppensayuu MOKHO
YCTAaHOBUTh  CBA3b (WM OTCYTCTBHE  €€)  MEXAy  pPa3Iu4yHbIMU
METEOpPOJIOTUYECKUMU BEJIMYMHAMU WM SIBIICHUSIMH, a TaK)K€ KOJUYECTBEHHO
BBIPA3UTh CTEIEHb 3TOU CBSI3H.

B-TpeTpux, Ha OCHOBE CMamMucCmMuKO-CmMoXacmuideckoeco Memood MOKHO
YCTaHOBUTBH BEPOSATHOCThH MEPEX0/a OJAHOTO (U3UUYECKOTO Mpoliecca B atMocdepe
B JIpyTHE.

OpnHako, HaJl0 UMETh B BHJY, YTO CTATUCTUYECKUN aHAIN3 HE OOBSICHSIET
(bakToB U 0OHAPYKECHHBIX CBA3EH.

4. Qusuxo-mamemamuueckuu anaiu3. C TOMOIIBIO 3TOr0 METOJA Ha
OCHOBAaHHH 3aKOHOB (D)M3HMKH MOJTY4YaloT OOBICHEHHE OOHAPYKEHHBIE B aTMOChepe
ABJICHUSI W CBS3M, a TAKXKE CO3/IAlOTCA TEOPUU BO3HUKHOBEHUS M Pa3BUTHUS
aTMOC(EpHBIX MPOLIECCOB M HMX B3aMMOJEHCTBUSI Apyr ¢ napyroMm. Ha ocHoBe
oOlMX 3aKOHOB (DU3UKHU COCTAaBISIOTCS U] epeHInalbHble  ypaBHEHUS,
onuchIBalOIIMEe atMochepHble mpouecchl. PellleHne 3THX ypaBHEHHUH MO3BOJISET
HAXOJUTh KOJMYECTBEHHbIE 3aKOHOMEPHOCTH PA3BUTHUSI AaTMOC(EPHBIX MPOLECCOB,
T.€. pelaTh 3a/layy MporHo3a.

B nocinemgHue  roabl  IIMPOKOE  PACHPOCTPAHEHHE  MOJYYHIIO
Mamemamuyeckoe Mooeauposanue arMoCepHbIX MPOLECCOB.

5. Memoo «kapmoepaguposanus. KpymHomacmtaOHble aTMoc(epHbie
IPOLIECCHl Pa3BEPTHIBAIOTCA Ha OonblMX mpocTpancTBax. [loatomy ocoboe
3HaYeHHE B METEOPOJIOTUU W KIMMATOJIOTUU MMEET COMOCTaBJICHHE HAOIIOACHUIA
Ha reorpaduyeckux kaprax. Ha cunonmuueckyro kapmy nanocarcsa paktuueckue
pe3yabTaThl HAOMIOIEHUH Y MTOBEPXHOCTH 3€MIIH, CAETaHHbIE B Pa3HBIX MECTaX B
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OIMH U TOT € MOMeHT. JlaHHble HaOmIOAeHUN B arMocdepe, MOTydeHHBIE C
MIOMOIIIBI0 PAJAMO30HAOB, HAHOCITCS Ha KapThl bapuueckou monocpaghuu. KapTsl
MO3BOJIAIOT BHJCTh, KaK PaCIpeesstoTCs YCJIOBHUS IMOT0Jbl B 3TOT MOMEHT Hajl
oonpmiolt  Tepputopuei.  ComocTaBiss  CUHONTHYECKHWE  KapThl  JIS
MOCJIEA0BAaTEILHBIX MOMEHTOB, MOXXHO IPOCJICKMBATh PAa3BUTHE aTMOCQEPHBIX
MIPOIIECCOB, a, CJIEIOBATENIBHO, JieJaTh BBIBOJIBI O JaJbHEHIIIEM X0Ji¢ MPOIECCOB U
o OymayIie moroje.

Ha cneuunanbhbie reorpaduueckue KapThl HAHOCAT JaHHBIE HAOIIOACHUN C
METEOPOJIOTUYECKUX CHYTHUKOB 3€MJIM. OTHU KapThl TMO3BOJISIOT HU3ydaTh
MIPOCTPAHCTBEHHOE pACIPEACIICHUE PA3IUYHBIX aTMOC(EpHBIX OOBEKTOB U
ABJICHUU. DTO MO 00IaYHOCTH, TyMaHBbI, MbIJIEBHIC SIBIICHUS, CHEKHBIA TTOKPOB U

p.
1.3. OcobennocTu aTMocdepHBIX MPOLECCOB

Kak yxe oTMeueHO BbIlIE, OJHOW M3 BaKHBIX OCOOEHHOCTEW aTMocgepbl
SBIIIETCS. HEOOHOPOOHOCMb €€ CBOMCTB B NMPOCTPAHCTBE U UX UBMEHYUBOCHMb BO
BpPEMEHU. DTO OOBSCHSIETCS CIOKHBIMU IPOIIECCAMH B3aUMOJIEUCTBUS aTMOC(EPHI
¢ KocMu4eckol cpenoi u CoaHIEM, a TaKKe ¢ 3¢MHOM IOBEPXHOCTHIO0. OCHOBHBIM
UCTOYHUKOM aTMOC(EpHBIX JIBUKEHUH SBJISETCS SHEPrus, MOCTynarouias oT
Connua. OHa YaCTUYHO MOTJIOMIAETCS U pacceuBaercs B arMocdepe, BbI3bIBasd, B
YaCTHOCTH, Psi/i ONTHYECKUX SBJICHHUM (UBET HeOa, pedpakuus, MUpPaXH, paayra u
ap.). HacTh 3TOW SHEPrUM JOCTUraeT 3€MHOW MOBEPXHOCTU M MOTJIOUIAETCS €lO.
HeoaHOpoIHOCTh 3€MHOM MOBEPXHOCTU MO (PU3NYECKUM CBOWMCTBAM CBs3aHa C
pacnpenesieHueM CYyIIM M OKEaHOB, penbeoM, HAIUYUEM PACTUTEIBHOIO U
CHEXHOTO TIOKpOBa U JAPYIMMH (aKTOpamH, BBI3bIBAET HEOJUHAKOBOE €&
HarpeBaHue B pasHbIX reorpapuueckux paiioHax. COOTBETCTBEHHO BO3HUKAET
JIOBOJIBHO IIECTPOE PACHPEIEIECHUE B IMPOCTPAHCTBE M BO BPEMEHM HarpeBaHUs
BO3/lyXa, HWCIApEeHHs, APYTUX METEOpPOJIOTUYECKUX BEJIMYMH U sBJICHUU. B
pe3ynpTaTe NPOUCXOAMT OOpa30BaHHWE CUCTEMBbl JIBKEHUH B aTtMocdepe,
CHOCOOCTBYIOUINX MEPEPACIPECICHUIO TEIIa U BIIaTH.

Bropas, oueHb BaxkHasi 0OCOOEHHOCTH aTMOC(EPHBIX IMPOILIECCOB CBSI3aHA C
Hanuyuem B atMocepe 600sHO020 napa, OONBIIOE KOJIWYECTBO KOTOPOTO
ucrapsieTcsi HajJ OOIIMPHBIMM NIPOCTpaHCTBaMU OKeaHoB. Ha wucnapenue
3aTpayrMBaETCs OTPOMHOE KOJIMYECTBO YHEPTUU, KOTOPask MEPEHOCUTCS B CKPHITOM
BU/JIE BOJIIHBIM MAPOM C MOMOUIBIO BO3AYIIHBIX TEUEHUI HA PACCTOSHUS B ThICSUU
kuiioMeTpoB. Ilpu omnpeneneHHbIX YCIOBUSAX BOASHOM map KOHAEHCUPYETCH,
oOpa3ys o6siaka U Tymanbl. [Ipu 3TOM BbIAENsieTCA 00MbIIOE KOTUYECTBO SHEPTHH,
3aTpayMBaeMoOil Ha HUCHapeHue BOJASIHOro mapa. Takum o0pa3om, BOJISHOW map
SIBJIIETCS. TPAHCHIOPTEPOM M MCTOYHUKOM SHEPTUu AJii 00pa3oBaHUs pa3IMUHbIX
aTMOC(EepHBIX 00BEKTOB (ITMKIIOHBI, aTMOCc(hepHbie (GPOHTH U JAp.). Kpome 3TOro
o0naka CyIIECTBEHHO M3MEHSIOT YCJIOBUSA MPHUXO0Ja COJHEUHOM paaualuuu Hu
U3TYy4YEHUs] 3€MHOM IMOBEPXHOCTH, BJMSS HAa TEIJIOBOM pexuM arMmocdepbl U
36MHOM TOBEPXHOCTH.
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Tperbsi 0cOOEHHOCTH aTMOC(EPHBIX MPOLIECCOB COCTOUT B TOM, YTO OHH
pa3BUBAIOTCS HaJ BCeU meppumopuel 3eMHo20 wiapa. Jns ciexeHus Haj
pPa3BUTHEM OTUX TPOIECCOB HEOOXOAMMA, BO-TIEPBBIX, OpPraHU3ALMS CUCTEMbI
HAOJNIOACHUM 3a COCTOSSHMEM aTMocdepbl, KOTOpas BKIIOYAET Ha3eMHbIE U
a’pOJIOrH4YecKre HaOIOICHHUS, a TaK)Ke HAOTIO/IEHUS C UCKYCCTBEHHBIX CITYTHUKOB
3emun. Bo- BTOpBIX, HEOOXOAUMBI METOJIbI U3YUYEHHUS PA3BUTHS ITUX MPOIECCOB B
MPOCTPAHCTBE U BO BPEMEHHU.

YerBepTas 0COOCHHOCTh aTMOC(EPHBIX MPOIECCOB 3aKIIOYAeTCs B HX
MHo2oMacumabnocmu. Macimtad aTMOc(EepHBIX OOBEKTOB U MPOILIECCOB JICKUT B
npenenax OT MIJTUMETPOB /10 ThICSY KHJIOMETpoB. HanMmenbIne pa3mepsl UMEIOT
TaK Ha3bIBa€MbI€ 3apojbllieBble Karum (107° - 107"m). Pa3mepsr armocdepHbIx
a’po30Jiei U3MEHSIOTCS B npenenax or 1 — 2 mkm a0 1 MM u 6onee. OTaenbHbIe
oOsaka W cMmepud (TOpHANO) 00JaJal0T pa3MEepPOM OT HECKOIBKHX JECSATKOB
metpoB g0 100 kM. Bo3zmyiiHeie Macchl, HUKJIOHBI, aHTUIUKIOHBI, OOJa4YHbIC
CUCTEMBI aTMOC(EPHBIX (DPOHTOB COCTABISAIOT pa3MepPhbl OT COTEH KHJIOMETPOB 10
10000 — 2000 km. HaubGonmee  KpymHBIMH  OOBEKTaMH  SIBJISIOTCS
criupasieoopasyroiine 00Ja4yHble CUCTEMbI, CTPYHHBIE TEUCHUS U TaK Ha3bIBa€MbIC
JUTMHHBIC BOJIHBI, MaclTad KOTOPBIX COM3MEpPUM C pa3Mepamu 3emiu. Bromne
MOHSATHO, YTO JUISI U3YYECHHS TEPEUYHCICHHBIX OOBEKTOB U SIBICHUNW HEOOXOIUM
IMIMPOKUH CIIEKTP METOJOB UCCIIET0BAHUS.

1.4. CBs3b puszuku armocgepsl ¢ APYyrumMu Haykamu. /lejieHue Ha Hay4YHbIe
AUCUMILTHHBI

N3yuenne atmMochepHBIX MPOIECCOB, OOBEKTOB W SBIICHUN OIMUPAETCS Ha
ps1 3aKOHOB, YCTAaHOBJICHHBIX JAPYTMMHU HayKaMu. B mepByro ouepeib, 3TO 3aKOHBI
¢bu3nKM, B OCOOCHHOCTH TakuWe e€ pas3/ieibl KaKk MEXaHHMKa M TEePMOJIUHAMUKA,
yueHue 00 AJIEKTPOMArHUTHBIX SBJICHHUSX, B TOM YHCJIE ONTHYECCKUX, O CTPOCHUHU
BEIIECTBA.

CoBpeMenHas ¢u3nka arMochepbl IHMPOKO HCIOIB3YET B  CBOMX
UCCJICIOBAHUSIX Mamemamuieckue MeTofbl. K HUM, B YaCTHOCTH, OTHOCSTCS
mupdepeHIMaTbHOe HW  MHTETPAIbHOC  MCYHCICHHE, METOABl  PEIICHUS
mudGepeHIMATBHBIX  ypaBHEHUH, MaTeMaThdeckas CTaTHUCTHKa €W TEOpHUs
BEPOSTHOCTEH, TCOpETHUUECKAst MEXaHUKA U IPYTHE.

JIJiss M3ydeHuss MHOTUX aTMOC(EpPHBIX MPOIECCOB M SBJICHUH HEOOXOIUMO
3HaTh OCHOBBI 2eocpaduu, acmpoHOMUU U XUMULL.

TecHast cBsSI3b aTMOC(HEPHBIX MPOIIECCOB € MPOIECCaMU, TPOUCXOIAIUMHU B
BOJHOM OO0OJIOUKE W 3E€MHOM KOpPE, BBI3BIBACT MOTPEOHOCTH B3aMMOJICHCTBHS C
TaKUMU HAYKaMU, KaK OKeaHo102Usl, 2UOPOI02Usl, 2e00e3Usl, CeUCMOI02USL.

OcobenHocTn aTMOC(EPHBIX OOBEKTOB M TPOIECCOB TPUBEIA B X0
pa3BuTus (U3MKU atMochephl K BBIJACICHHUIO CAMOCTOSITSIIBHBIX HAyYHBIX
maciiiuiiH.  OHM  pa3IMyaroTcs MEXITy Co00iM H3ydaeMbIMH OOBEKTaMH U
O0COOCHHOCTSIMH METOJIMKHM WX HCccienoBaHui. K TakuM KpYIHBIM JTUCITUILTHHAM
OTHOCSITCSI CIIEAYIOIIHE.
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Junamuueckas (unu meopemuueckas) memeopono2usi — IUCIUIUIMHA,
OCHOBHBIMH 33J1adyaMH KOTOPOH SIBJISIOTCS, BO-TIEPBBIX, U3y4EeHHE aTMOC(EpHBIX
JBMKCHUM W CBSI3aHHBIX ¢ HUMH NpeoOpa3oBaHHMSIMH dHEPrHH B aTMocdepe Ha
OCHOBE TOJIOKCHUN B METOJIOB TEOPETHUSCKON (PU3UKH, TEOPUU TypOYICHTHOCTH,
TEOPUU PAJAUANMOHHBIX U JPYTHX (PU3NIECKUX MpoIeccoB B arMmocdepe. Bo-
BTOPBIX, pPa3pabOTKa METOJOB THAPOJAMHAMHUYECKOTO (YHCICHHOTO) IMpoIliecca
aTMoc(epHBIX TIpOIlecCOB. B paMkax »dTOW JUCHHMIUIUHBI CPOPMHUPOBAIACH
CaMOCTOSATENbHAS JUCITUTUINHA — (QU3UKA NOSPAHUUHO2O0 CNI0S AmMMOCpepul.

Cunonmuueckasi — memeopojocus — Y4YCHHE O  3aKOHOMEPHOCTSIX
pacrpesielieHuss 1 U3MEHEHHUS TIOroJbl Ha OOJIBIINX TEPPUTOPHUSAX M METojIax e
npeoOpa3oBaHns. B OCHOBE 3TOWM IUCIUIUIMHBI JICKHT CHHONTHYSCKHA METO]I,
COCTOSIIIMK B aHaJM3e¢ aTMOC(EPHBIX IMPOIECCOB C IMOMOIIBI0 CHHONTHYCCKUX
KapT ¥ KapT Oapudueckod tumorpaduu. CHHONTHYCCKUE KAPThI MPEACTABISAIOT
coboif reorpaduveckue KapThl C HAHECCHHBIMH HAa HUX JIAHHBIMH
METEOPOJIOTUICCKUX HAOTIOACHUI BO MHOTHX TOYKaX 0003peBacMOi TEPPUTOPHH.
B pamkax 5Toil IUCHUIUIMHBI OGOPMUJINCH JIB€ HAYYHBIC JUCHUTUIAHBI —
KPAMKOCpOuHble U  CPeOHeCPOUHble NPOSHO3bL  N0200bl U 00J20CPOUHbIE
MemeoponocuyecKue nPocHO3bl.

Knumamonozuss — yieHue 0 3aKOHOMEPHOCTSX (DOPMHUPOBAHHS KJIMMAaTa B
pPa3IUYHBIX TeorpaUuecKuX palioHaX H €ro KOJICOAHWSX IO BIUSHHEM
KJIIMMaToOOpa3yromux (akTopoB U MPOIECCOB, OMMCAHUE KIMMATOB PA3IUYHBIX
PETHOHOB 3€MHOTO Illapa, WX KiaccH(HKAIMs W WU3YYCHHE WX paclpeiciiCHus,
U3yYCHHE KIIMMATOB I'€OJIOTHYECKOT0 U UCTOPHUIECKOTO MTPOIILIOTO.

Oxcnepumenmanvuas memeoponocuss — 00JacTh (GU3HKKA aTMOChEpHI,
KOTOpasi  M3y4aeT  TEOPETHYSCKHE  OCHOBBI W METOABl  HM3MEpPCHUS
METCOPOJIOTHYCCKUX BEIUYHMH. B cocTaBe 3TOro HampablieHUs C(HOPMHPOBAIUCH
TaK)Ke HAy4YHbIC JHUCIUIUIMHBI, KaK Memeoposocudeckue usmepenus, asponocus,
Quzuxa 061aKo8 U 0cadxko8, aKMUHOMempus, QU3UKA ammocghepHo2o a’po3oiis,
ammocgepuas onmuka u ammocgeproe 31eKmpuiecmeo, paouojioKaAyuoHHas U
JIA3EPHASL MEMEOPOTIOUSL.

Ipuknaonas memeoponocusi — obnacte (u3uku aTMochepbl, U3ydaromias
CIIOCOOBI M METOJIbI HMCIOJIb30BaHUSI YCTAHOBIICHHBIX B (U3MKE aTMochepsl
3aKOHOMEPHOCTEH W TAHHBIX HAOJIFOJICHUH 1JIs YAOBICTBOPEHUS HYK] PA3TMIHBIX
CEKTOPOB JKOHOMHMKH W 000poHBL. B 370l 0Onactu chopMHpOBaIUCH TaKHe

CaMOCTOATCIIbHBIC JUCHUIIIINHBI, KakK asuUaAUUOHHAA Mmeneopoocusl,
azpomemeopoiocus, 6u0memeop0ﬂoeuﬂ, MEXHU4YeCcKasd memeopojocusd, 60€HHAA
Meneopoocud.

Kocmuueckas memeopoJjocuss — JUCHUILUIMHA, HU3y4daromass MCTOAbl H

cnocoObl  mpuéma, AeMUPPUPOBAHUS U HUCIOJIb30BaHUSA  MH(MOpManuwy,
MOJIy4aeMOM C METEOPOJIOTUYECKUX CIYTHUKOB 3€MJM B LENSAX AUarHosa M
IIPOTHO3a METEOPOTIOTUNYECKUX SIBJIEHUN U MPOLECCOB.
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1.5. MexayHapoaHOe COTPYAHMYECTBO B 001acTH (PU3NKH aTMOChepbl

[TockonbKy armocepHble NPONECChl W SIBICHUS HOCST TJ100aJbHBIN
XapakTep,  CYIIECTBYeT  HEOOXOIMMOCTh B  €AMHOOOpAa3uu  METOAMK
METEOPOJIOTHYECKUX HAOIIOCHUIM U B COTJIACOBAHUU PA0OThl METEOPOTIOTUUECKHUX
cyk0 Bcero mupa. Ilo sToit mpuunHe yxe BO BTOopoi mojioBuHe XIX crosnerus
MNPEANPUHUMAIIUCH TOMBITKA OOMEHAa METEOPOJIOTMUYECKUMHU  HaOII0ACHUSIMU
MEXIY PAAOM €BPONEHCKHUX CTPaH.

B 1873 r. na IlepBoM MeXIyHapOJIHOM METEOPOJIOIMYECKOM KOHIpECCE,
npoxonuBiieM B Bene, Obuia co3mana MexayHapoJHash MeETEOpOJIOrHyecKas
opranm3amus (MMO). B 1947 r. oma Osplma mpeoOpa3zoBaHa BO Bcemupuyro
memeoponozudeckyro opeanuzayuro (BMO). BMO - cneunaJn3upoBaHHOE
yupexaenne Opranmzauuu  OO0beauHeHHbix  Hanwmit. B pamkax  BMO
OCYILECTBISIETCSI OOMEH METEOPOJIOTMUYECKUMHU JTAHHBIMH MEXIY CIIy:)KOaMu Bcex
CTpaH, KOHTPOJHUPYETCS COOJIIOJICHUE €IUHOW METOJMKH  HaOJIIOACHUH,
MPOUCXOJIUT PACIPOCTPAHEHHUE M OOMEH pe3yjbTaTaMU HAy4YHO-METOJUYECKHUX
uccnenoBanuii. [lo pemrennto BMO NpuHSTBL U OCYHIECTBIISIIOTCS BCE KPYITHbBIE
IPOEKTHI 110 UCCIIEAOBAHUIO AaTMOC(EPBI.

VY30ekucTaH Kak HE3aBUCUMOE rocynapctBo Obu1 npuHiaT B BMO B sHBape
1993 r. B Hacrosiee Bpemst YaruapomeT PecniyOnuku Y30ekucTan y4acTByeT BO
Bcex 7/ OcHOBHBIX mnporpammax BMO, cpemn xkortopeix «BcemupHas
KJIMMaTuyeckasi nporpamMmmay», «lIporpamma nmo armocepHbIM HCCIIETOBAHUSM U
OKpyXxarolei cpeae», «IIporpaMma no npuMeHEHUIO METEOPOJIOTUN” U APYTHE.

B cBi3u ¢ HeoOXOAUMOCTHIO  COBEPIICHCTBOBAHUS  oOecredeHus
METEOPOJIOTUYECKUMU  JTaHHBIMM W TIPOTHO3aMHM  pa3JIMYHBIX  obJsactei
YEJIOBEUECKOW AESTENIbHOCTH, B MEPBYIO OuYepeAb aBHAIMM U MOpPEIJIaBaHUSA, B
pamkax BMO Obina cosmana Bcemupmnas cayocoa nocoovt (BCII). Opaum u3
opranuzaropoB BCII 6b11 akanemux Axkanemun Hayk ¥Y30ekuctana B.A.byraes. B
3amaun BCII BxomuT opranuzanusi HaOMIOIEHWA B MalIOOOKUTHIX pailloHaX,
NOBBILICHHE KauecTBa M €IMHOOOpa3us M3MEpPEHHl BO BCEX cTpaHax, cOop u
OOMEH  JaHHBIMHM, TIOJy4aeMbIX C  TIOMOIIBIO  TJIOOQJIBHOW  CHCTEMBI
METEOPOJIOTUYECKUX CIIYTHUKOB M JIPYTMX HOBEUIIMX TEXHUYECKUX CPEJICTB,
COKpallleHne BpeMeH! cOopa JaHHBIX HAOIIOISHUI CO BCETr0 3eMHOTO Iapa Jo0 2-3
yacoB. B cocraBe BCII co3gaHbl Tpy KAaTeropuum METEOPOJOTHYECKUX LEHTPOB:
MUPOBBIE, PETUOHAJIbHBIC U HAllUOHAJIbHBIC. B MUPOBBIEC LIEHTPHI, HAXOAIIUECS B
Mockse, Bamunrrone u MenbOypHe, TOCTYNalOT JaHHbIE CETEBBIX HAOJIOIECHUN
CO BCEro MUpa U BCs MHPOPMALIHS, TOIyYaeMas C MOMOIIBIO METEOPOJIOTUYECKHUX
kocmuueckux cucreM Poccuun, EBpomnelickoro Coroza u CHIA. PernonanbHbie
LHEHTPBI BEAYT cOOp MHPOPMALIMK C COOTBETCTBYIOLIEH TeppuTOpun. Beero takux
neHTpoB 23. B Poccun onu Haxoasarcs B Mockse, HoBocubupcke n Xabaposcke, B
[lentpanpHoli A3mm - B Tamkente. CyIecTByeT CBO€OOpa3HOE pa3ciieHHe
00s13aHHOCTEM MEXIy LEHTPAMH pa3IUYHbIX Kateropuil. Kaxaplil BbIIECTOSIINI
LEHTP MEpEeNacT B HWXKECTOSAIIME LEHTPbl HE TOJBKO CBOAKY [aHHBIX, HO M
00pa0OTaHHBIII MM MaTepHall: CIHYTHUKOBYIO HH(OpPMAIIHMIO, MPOTHOCTUYECKUE
KapThl U Jp.
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1.6. [IpakTHYeckoe 3HaYeHHe PU3UKU aTMOChepPBI

[loroga okas3piBa€T OTPOMHOE BIUSHHUE MPAKTUYECKM HA BCE CTOPOHBI
YeJIOBEUECKON NIeATeNbHOCTH. Takue KpynmHOMacliTaOHble CTUXWUUHBIE O€ACTBUS
KaK HABOJHEHUS U 3aCyXHU MPHUBOJAT HE TOJBKO K YEJTOBEYECKUM >KEPTBAM, HO U
MOTYT HAHECTH OOJBIIONW yIIep0 PKOHOMHKE OTACNIbHBIX CTpPaH WU PETHMOHOB.
3HAUUTENbHBI YPOH HAHOCAT Me3oMaclTabHble, HO 3aTo 0Oojee YacTo
BCTPEUAIONINECS SIBIICHUSI - TOPHAIO (CMEpuu), 3aMOPO3KH, CHUJIbHBIC JIMBHH,
rpajioOUTHE, CHEXKHBIE 3aHOCHI, JIABUHBI, TyMaHbl U Ap. JlJig mpeaoTBpalieHus: uiu
YMEHBILICHUSI IKOHOMHUYECKOTO yiiepda HEOOXOTUMBI #HPOCHO3bl N0200bl Ha
paznuuHble cpoku (12 gac., CyTKH, TPOE CYTOK U T.J.).

YcTronunBoe  COIMAIbHO-DKOHOMHUYECKOE W IOJHUTHUYECKOE PA3BUTHE
J000r0 rocyapcTBa CBA3aHO C YYETOM KJIMMATO-PECYpCHOIrO MOTEHIMAIa €ro
TEPPUTOPHH.

OnHO U3 MEpPBBIX MECT MO KOJIMYECTBY MCIOJIB3YEMOM METEOPOIOTHYECKON
uH(pOpMAIUU U YPOBHIO TPeOOBaHUIA, TPEABABISIEMBIX K HEH, 3aHUMACT asUayusl.
B3ner um mocagka camoJIETOB M BEPTOJETOB B CHIIBHOM CTENEHU 3aBUCAT OT
COCTOSIHUSI B3JIETHO-IIOCAJOYHOW TIOJIOCHI; BUAMMOCTHM Ha HEH, HAa KOTOPYIO
BIIUSIIOT TYMaHbl, CHWJIbHBIE OCAaJIKM, TbUIbHBIE OYpH; HHU3KOW OO0JIAYHOCTH;
CHWJIBHOTO BeTpa (0oco0eHHo 60koBoro) u Ap. [Ipu nmosere Ha BbICOTax HEOOXOIUMBI
CBEJICHUS O BeTpe, OOJeeHEeHUH, OoJITaHKe, Tpo3ax U oOjayHOCTH. Bcee
MEPEUHCIICHHBIE 3a/1a4l PEIIAIOTCs B CIEUUATbHON NUCLUUIIMHE — A8UAYUOHHOU
MemeoponocuuU.

OdeHb 4YYBCTBUTEIBHO K HW3MEHEHHMSM TIOTOJII W KIMMaTa CeIbCKOe
XO35UCTBO. Aepomemeoponozusi W3y4daeT BIMSHUE TOTOJHBIX YCIOBUM Ha
MPONYKTUBHOCTh CENBCKOXO3AMCTBEHHBIX yroani. Ha mpoayKTMBHOCTH MoOJIEH
OOJBIIOE BIMSIHUE OKA3bIBAET BIAXKHOCTH MOYBBI M BO3/TyXa, KOJUYECTBO OCAJIKOB,
cBera, Tera. [IpoBeneHHe TakUX arpoTEXHUYECKUX MEPONPHUATHIA KaK BBIOOP
HOJIXOSIINX CPOKOB CEBa, LIEIECO00PA3HOCTh BHECEHUS YAOOpEHU, IPOBEACHHE
OpPOCHUTEIbHBIX u MEJIMOPaTUBHBIX pabor TaKKe ONpPENEIA0TCS
METEOPOJIOTUYECKUMHU YCIOBUSAMU. METEOpPOTIOTHYECKUE CBEICHHSI HEOOXOIMMBI
JUIS TIPOBEICHUSI MEPOIPUATHI MO 3aLIUTE CENbCKOXO3IMCTBEHHBIX KYJIBTYpP OT
HEOJIaronmpUsITHBIX METECOPOJIOTHUECKUX SBICHHUM (3aMOPO3KH, TPaioOUTHE U JIP.).

Meouyunckas (6uo) memeoponiocuss 3aHUMACTCSI U3yYEHUEM MPoOJIeM, CBS-
3aHHBIX C BJIMSHUEM TOTOJbI HAa OpPraHu3M uejoBeka. [Ipu 3TOM HCMONIB3YyHOTCS
METEOPOJIOTHYECKHUE JIaHHbIC, XapaKTEPU3YIOIIUE OINPECICHHbIE THUIIbI TOTO/bI.
bonbiioe BHUMaHHME YHAENSACTCS TAaKUM METEOPOJIOTMYECKUM (akTopaMm Kak
TEeMIlepaTypa, BIAXHOCTh BO3/AyXa, CKOPOCTh BETpa, a TaKXKe COJIHeYHas
paauanusi, B 0cOOEHHOCTH ee ylbTpaduoneroBasi 4acTb. COBMECTHOE BIIHSHHE
ATUX (PAKTOPOB HA OPTaHU3M UYEJIOBEKA OTPEIETISET €r0 TEIIOONIYIIICHUE.

Mereoponorudeckrue JaHHBIE MHUPOKO HCTOIB3YIOTCS TPH OOCITYKUBaHUH
MOPCKOTO,  JKEJIE3HOJOPOKHOTO W aBTOMOOWJBHOrOo  TpaHcmopra. s
KEJIE3HOJOPOKHOTO M aBTOMOOHMIJIBHOTO TPAHCIOpPTa Ba)XHOE 3HAUEHUE HUMEIOT
CBEJICHHSI O YaCTOT€ M MHTEHCHUBHOCTU METEJICH, JJABUHAX, JIMBHAX, TYMaHe U Jp.
Jlnst BOTHOTO TpaHCIOpTa HEOOXOAMMBI CBEJEHUS O INTOPMOBBIX BETpax, O
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MOPCKHX TEUEHHUSIX, BOJHEHHH MOpS M TeMIepaType BOIbl, TyMaHax U T.J. B
COOTBETCTBUHM C OOBEKTOM OOCIY>KHMBaHWS BO3HUKIW TaKHE€ OTPACITU HAYKU Kak
MOPCKAsl U MPAHCNOPMHASL MEMeopOI02UsL.

MeTeopoIoOrHYeCKUe YCIOBUS BIHSIOT Ha JKCIUIyaTallMK pPa3IuyHbIX
TEXHUYECKUX U3NIETUN (mexuHuyeckas memeopoo2us), Ha IPOBEICHUE BOMCKOBBIX
oneparuit (6oennas memeoponozus) v T.1.

B nocnenHue gecsATUIETHS UCKIIOUUTEIBHYIO OCTpPOTY IpuoOpena
npobiieMa B3aMMOJACHMCTBHS YEJIOBEYECKOro OO0INEeCTBa C MPUPOIAHON CpeIoid, B
YacTHOCTH mpoOiema OopbObl ¢  3arps3HeHHeM aTMochepbl  OTXOAaMHU
MPOMBITIUICHHOTO TPOW3BOJCTBA W TPaHCIOpTA. 3arps3HEHue aTMocdepsl,
OCOOCHHO CHJIBbHOE Ha  ypOaHW3MPOBAHHBIX  TEPPUTOPHUSAX,  OKa3bIBaCT
CYILIECTBEHHOE OTPHUIATEIbHOE BIMSHUE Ha 3/I0pPOBhE HACEJICHMS, BbI3bIBas
crienuuyecKre, B TOM YHCII€ OHKOJIOTUYECKUE 3a00JIEBaHUS M OTATOIAs] TEUYECHUE
MHOTHX JPYTruX 00JIe3HEH, a TAK)KE Ha KUBOTHBIM U PACTUTEIBHBIA MHUP.

ConeprxkaHue 3arps3HSIONIUX BEIIECTB B aTMOC(hEpe 3aBUCUT HE TOJBKO OT
o0beMa BBIOPOCOB, HO B CHJIBHOW CTETIEHH M OT METEOPOJIOTMUECKUX YCIOBUHU.
3HaHue 0COOEHHOCTEN aTMOC(HEPHBIX MPOIIECCOB MO3BOJSET U3YUUTh 3TH YCIOBUS
U BbIpaOOTaTh COOTBETCTBYIOLINE MEPHI 3AIIUTHI.

B nactosimee Bpemsi oOparaercst 0071106 BHUMAHUE HA HMCIOJIb30BAHHE
YEJIOBEKOM HOBBIX MCTOYHUKOB SHEPrUU, B YACTHOCTU BETPOBOM U COJIHEUHOM.
OTHU BUJBI DHEPTUU MPEICTABISIIOT OOJIBIIYIO [IEHHOCTh B TOM OTHOIIEHUHU, YTO
SBJISIIOTCSI HEUCCSIKAEMbIMHM M, UTO OCOOCHHO BaXKHO, HE CBS3aHBI C 3arpsi3HEHUEM
OKpYy>Karolien cpeaipl. MeTeopoaoruueckue JaHHbIE Jal0T BO3MOXKHOCTh HE TOJIBKO
BBISIBUTh HauOoJiee MEPCHEKTUBHBIE PAOHBI JJIsI YCTAHOBKM BETPOJBUTaTelie U
COJIHEUHBIX OaTapeil, HO U OIEHUTh KOJIMYECTBO BbIpaOaThIBAEMON SHEPIHUU.

Takum oO0Opa3oM, METEOpPOJIOTHS W KIUMATOJOTUSI TECHO CBSI3aHBI C
po0IeMaMu OXpaHvl OKpYIcaroujeli cpeobi.

B  yciooBusX — pBIHOYHOM  DKOHOMHKH  II€JIECOOOpA3HO  OIICHUTH
3¢ (HEKTUBHOCTH MCIOJIB30BaHUSI METEOposiornyeckux nHpopmanuu. [1lo maHHBIM
BMO 3a nocnennue 50 netr exeroaHslid ymiepO OT MPUPOJHBIX SBICHUN B MUpE
Bo3poc B 10 pa3 u goctur 60-70 muipa. nommapos. B 2008 roay ymep6 oT onmacHbIX
THAPOMETCOPOIOTHYCCKUX SIBICHUN COCTaBWI 225 MipJ. JouiapoB. YiiepOd or
METEOPOJIOTUYECKHX SIBIICHUM, K KOTOPOMY OTHOCATCS yparaHbl, IITOPMBI, 3aCYXH,
JIMBHU, Tpajg U T. 1., cocTaBisieT 85 — 87% ot arori cymmbl. B 2005 roay TOabKO
OIUH Tpomnuueckuil yparan «Karpun», OOpYIIMBIIMKCS Ha IOXKHYIO U IOTO-
BocTtouHyto yacth CIIIA nHanec ymep0 mo pasHeiM orieHkam ot 50 go 150 mipa.
nosmapoB. Octanbhubie 13% oT cymmbl yuiepOa MNpUXOIATCS Ha  SBICHUS
reo(pU3UIECKOro (3eMIICTPSICEHUS, IIyHaMH) U THUIPOJIOTMYECKOro (HABOJIHECHMUS,
MaBOJIKH, CEJIN) XapakTepa.

B pesynprare ypOaHuzamuu BO3pocia YSA3BUMOCTH Ye€JIOBEUECTBA OT
CTUXUHHBIX OC/ICTBUIA.

PacueTsl, BBIMONHEHHBIE crenmajdbHOCTIMU BMO, 1oKasanu, dYToO
AKOHOMMYECKas 3¢ (HEKTUBHOCTH UCIIOJB30BaHUS METEOPOJIOTHYECKON
uHopMaIuu  SIBJISIETCS OYCHb BBICOKOM: KaXKIbIN BJIOKECHHBIN B
THAPOMETEOPOIOTHIECKYIO CIIyk0y poiutap naét npuObuib 7 mosuiapoB. B

16



Poccuiickoii  ®egepanuu  IKOHOMUYECKHH  3PdeKT OT  HCHOIb30BaHUS
THIPOMETEOPOJIOTHIECKON HH(POpPManu COCTaBISET €XerogHo okojo 11 mupa.
JI0JIapOB.

OcHOBHBIE BBIBO/IbI

1. ®uzuka atMocdepsl, Kak 0JHa U3 reopU3NUecKuX AUCIUIUINH, U3ydaeT
¢duznyeckrue 00BEKThI, MPOIIECCH U SBICHUS B aTMOC(epe B UX B3aUMOJICHCTBUH C
IpoleccaM B KOCMOCE U Ha 3€MHO MOBEPXHOCTH.

2. MmsoroMacmTabHOCTh aTMOC(HEpPHBIX OOBEKTOB, HEOJAHOPOIHOCTH
CBOMCTB aTMOC(EPHI B MPOCTPAHCTBE U UX U3MEHUYMBOCTH BO BpEMEHHU 00YyCIOBHIIA
UCTIONB30BAaHUE JUISI MX M3yYEHHUS Pa3sHOOOpa3HOro (HU3MKO-MAaTEeMaTHYECKOTO
anmapara, a Takxke auddepenuuro Guznku arMocdeprl, KaK OCHOBHOM
JUCHMIUIMHBL, Ha O0JIBIIOE KOJIMYECTBO 00Jiee Y3KUX JTUCHUIUINH.

3. Pa3BuTue atmoc(epHbIX MPOLECCOB B INIOOATBLHOM MacllTade cleaio
HEU30€)KHOM KOHCOJIMJALMIO TOCyAapcTB B MEXIyHApOIHOE COTPYIHHUYECTBO
(BMO u BCII) B Takux o6nactsx, kak coop uHbopmaiuu u e€ oOMeH Ha eTUHOU
METOJUYECKON U TEXHUUYECKON OCHOBE, KaK IMPOBEICHUE €AUHBIX MEKIYHAPOIHBIX
IpOrpaMM MO0 KOMIUIEKCHOMY MCCIIEJOBAaHUIO aTMOC(EPHBIX 0OBEKTOB, SABJICHUN U
IIPOLIECCOB.

4. Tlo wmepe pa3BUTHs OOIIECTBA W €ro MaTepUATbHO-TEXHUUYECKHUX
BO3MOYKHOCTE BO3pacTaeT MX 3aBUCUMOCTb OT aTMOC(EpPHBIX SIBJIEHUM, KOTOpHIE
HAHOCAT BCe OOJBIINN YPOH SKOHOMHKAM BCEX TOCYIapCTB MUDA.

KonTpoJsbHBIe BONIPOCHI

1. Yro sBusieTcs npeameToMm pusuku atmocdepsi? Jlaiite onpeneneHue Takum
TOHSTHSIM, KaK noroza, METEOpPOJIOTHYeCKas BETMYMHA |
METEOPOJIOTUYECKOE SIBJICHUE.

Kakue 3amaun pemaet ¢pusnka atmochepsi?

JlaliTe XapakKTepuCTUKY METO/IaM HCClieIoBaHus B (pu3nke atMochepsl.
Kakne 0coOeHHOCTH METEOPOIOTHISCKHX MPOIECCOB?

C kakumu Haykamu ¢usnka atMochepbl UMEET HanbOoJiee TECHYIO CBS3b?
[Touemy?

6. Kakue camocTosATENbHBIC HAay4YHBIC AWCIUIUIMHBI TPUHATO BBIICIATH B
¢busuke armochepsi?

Kakoe nmpakTtudeckoe 3HaueHue uMeeT Ppusnka arMochepni?

8. Uto npencrasnsier coboit BMO u BCII?

o wN

~
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I'masa |l. OBIHUE CBEAEHUSA Ob ATMOC®EPE

OcHoénble nonamus

1. Cyxoii BO3XyX — BO3AYyX, COCTOSIIIMM TOJBKO W3 IMOCTOSHHBIX T'a30B, T.€. HE
coJiep Kallliii BOJISIHOTO TMapa, a TaKKe TBEPIbIX M JKUJKUX MpuUMecel (MbUIH U
MPOYKTOB KOHJICHCAIUH ).

2. I'paBUTAIMOHHOE pa3jejieHHe Ta30B — B MPUMEHEHWH K arMmocdepe 3TO
O3HAYaeT TO, YTO Ta3bl, U3 KOTOPBIX COCTOUT BO31YyX, 00pa3yeT caMOCTOATEIbHbIE
atmocgepsl. [Ipu 3TOM maprmanbHOe JaBlIeHUE KaXKI0To ra3a yObIBAET C BBHICOTOM
HE3aBUCUMO OT IPHUCYTCTBUS OCTAJIbHBIX I'a30B. JaBiieHHE JErKuX ra3oB yObIBaeT
IpU 3TOM MEMJIEHHEE, YEM TSKEJIbIX, MOYEMY MPOIEHTHOE HMX COAEp’KaHUE B
BO3JlyX€ C BBICOTOM JIOJDKHO BO3pAcTaTh 3a CYET YOBIBAaHUS MPOLEHTHOIO
COJIEpKaHHUS TSAKEIBIX Ta30B.

3. 3eMHasi KOpOHA — BHEIIHSA YacTh 3€MHOUM atMocdepsl, pacnoyioKeHHas: Hajl
sKk30chepoit U mpoctuparoriasics npumepHo ot 1 1o 20 Teic. kM. OHA COCTOUT
MPEUMYIIECTBEHHO U3 YCKOJB3AIOIIET0 U3 aTMOC(epbl HOHU3UPOBAHHOTO, a TAKXKE
Y HEUTPAJIIBHOTO BOJOPOJIa INIOTHOCTHIO 0K0JI0 1000 noHoB Ha 1 cM®; HIDKe 2 ThIC.
KM OHa, KpOM€ BOAOPOa, COACPKUT TAKKE MOHU3HPOBAHHBIN KUCIOPO U a30T. B
MEXIUJIAHETHOM TMPOCTPAHCTBE KOHIIEHTpAIMs MOHOB HE OOJIbIIE, @ BO3MOXKHO
cymecTBeHHO MeHbIe 100 nonos Ha 1 e,

4. IlapHuxkoBblii 3¢dekt — 3ammTHOE AeiicTBUE aTMochepbl B Mpolecce
JYYUCTOTO Terioo0MeHa 3eMiId C MHPOBBIM NMpocTpaHcTBOM. [1og00HO cTekiiam
opaHxepeu, aTMocdepa JOCTaTOYHO XOPOIIO MPOMYCKAeT K 3€MHOM MOBEPXHOCTH
COJIHEUHYIO PaJMallMIO; HO JUIMHHOBOJHOBOE H3JyYEHUE 3€MHOM MOBEPXHOCTH
CWIBHO moriouaercss arMochepoil (MperMyIIECTBEHHO BOASHBIM TapoM H
yraekucioToi). Harperas Takum o0pa3zom atmocdepa TOCHIIAET K 3€MHOMU
MOBEPXHOCTH BCTPEUHOE M3JIYyYEHHE, B 3HAYUTEIBbHOW MEpEe KOMIICHCUPYIOIIEE
paaualMOHHYIO MOTEPIO TEIIa 36MHOU MMOBEPXHOCTHIO.

5. HanpsKeHHOCTh 3JIEKTPUYECKOr0 MoJiss aTMOc(epbl — 3JIEKTPUUECKOE TT0JIE
aTMoc(epbl 00YCIOBIICHO 3apsiaMu 3eMJIH U aTMochepsl. HanpsokeHHOCTh ToJis B
cpenHem coctaBisier 130 B/M u yObIBaeT ¢ BBICOTOM MO 3KCHOHEHUUATHHOMY
3aKOHY; Ha BbICOTE Mopsiika 10 KM OHA MPaKTHUYECKU PaBHA HYJIIO.

6. Ilpexeabno nomycrumbie koHuentpanuu (IIK) -

7. YpaBHeHHE COCTOSIHMSI Ia30B — YpPAaBHEHHUE, BBIPAXKAIOLIEE CBA3bL MEXIY
MEepEMEHHBIMU  BEJIMUYMHAMM  (TIapamMeTpamMu), ONpPEACNISIIONMMHA  (HU3UIECKOe
cocrosiHde rasza. Jlns wupeanpHOro raza — 93To ypaBHeHue KuaneiipoHa-
Menpeieena.

8. KpuTtnueckasi Temneparypa — TeMiepaTypa, COOTBETCTBYIOIAs KPUTUUECKOM
Touke, paBHas sl BoAbl 374°C. Kputnueckoil TOUKOW Ha3bIBAE€TCA COCTOSTHUE
nByX(}a3HON 3aMKHYTON TEPMOAMHAMHYECKON CHUCTEMBI, IPH KOTOPOM >KUIKAs U
razooOpasHast (a3pl MOTYT HaxOIWTHCI B PABHOBECUHM TP HAWBBICIICH
BO3MOXKHOU TeMmriepaType (M mpH OJIMHAKOBOU TUIOTHOCTH). [Ipu Gosee BBICOKUX
TeMIlepaTypax KUIKou (a3el yxe He cymecTByeT. JIJis BOJIbI KpUTHUECKAs TOYKA
XapakTepusyercs 3HaueHnsMu E=2,21-10° rlla, T=647°K.
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9. UneanbHblil Ta3 — ra3, BHYTPEHHSSI SHEPTHUsl KOTOPOTO sABIsAeTCs (pyHKUMEH
TOJIBKO TEMIIEpaTyphl, a yAelIbHAasl TEIJIOEMKOCTh HE 3aBUCUT OT Temreparypsl. B
UJcaIbHOM Ta3e pa3MepamMu MOJEKYJ MOXHO MpeHeOpeyb MO CPaBHEHHUIO CO
CPEIHUMU PACCTOSHUAMHM MEXKAY MOJEKYJIaMH; IO3TOMY MOXHO CUMTATh
MEXIYMOJIEKYJISIPHBIE CUJIBI MCYE3alollle MAaJlbIMU U TMpeHeOpeub JHepruei
MEXIYMOJIEKYJISIPHOTO B3aUMOJICUCTBUSl O CPaBHEHUIO C SHEPTUEH TEIJIOBOTO
JIBUKEHUS.

10. IlepiamyTpoBblie 06/1aka — o0JaKa eIle HEU3BECTHOM MPHUPOAbI, 10 (hopme
HAITOMUHAIOIME TEPUCTBIE U NEPUCTO-KYUYEBBbIE, C OYEHb CHIIBHOM HpH3aLUEH,
Habmoaronecs: Ha BeicoTax 20-30 KM; OHM KaXyTCSl CBETALIMMUCS Ha TEMHOM
Hebe, oTpakaro COJHEUHbIM cBeT. HabmiogaroTcss pelko M TONBKO B HEKOTOPBIX
pailionax 3emisid, ocOOEHHO, B ceBepHOM EBpome u Ha Ausicke 3uUMOM, Korna
COJIHLIE HAXOAUTCS JUIIb B HECKOJIBKUX Ipajaycax nmoja ropuzoHToMm. Ilo siBieHusam
UpHU3alMA MOXHO TIPEANOJIO0XKUTh, YTO TMEepIaMyTpOBbIe 0OJlaka COCTOSAT U3
cepUUECKUX YAaCTHUEK, T.€. U3 EPEOXJIAXKACHHBIX Kalleb.

11. Cepedpuctbie 06;1aKka — 0OYCHb TOHKHE 00J1aKa, HE OCTA0JIAIONINE CBETA 3BE31,
HaOJIr0JaeMble B caMOll BepXHeW yacTu Me3ochepbl U B HUXKHEH HOoHOchepe, Ha
BbIcOTax Mexay 75 u 90 KM, 3aMeTHble BCIEACTBHE UX  €j1adoro
MIPEUMYIIIECTBEHHO CEpeOPHCTO-CHHETO CBEUYeHHUs Ha TemMHOM (QoHe Heoa.
HabGnrogatorcs B ceBepHOM 4acTU FOPU30HTA MPEUMYIIECTBEHHO Mexay S0 u 75°
cai. u 40 u 60° r0.11. JIETHUMU HOYAaMHM, KOTJa COJHIIE Hernyooko (Ha 5-13°)
3ax0uT 3a ropu3oHT. CepeOpucThie 00aka mepeMearTcss B 00IIeM ¢ BOCTOKA
Ha 3amaj co ckopocThio Mexay 50 u 250 m/c. [Ipupona ux eie HE BbISICHEHA.
[Ipeanonaraercs,, YT0O OHU COCTOAT U3 BYJIKAHUYECKON MIJIM KOCMUYECKOM MbLUIH, a
TaK)K€ YTO OHU SIBJISIIOTCS] KPUCTAIUTMYECKUMH JICASTHBIMU O0JIaKaMHU.

12. TossipHBbIe CUSIHUSI — CIIOPAJUYECKUE ONTHUYECKHUE SIBIEHUS B HOHOCchepe,
BBIPAXKAIOIIHNECS] B CBEUCHUH PA3PSKEHHOIO BO3/lyXa Ha BBICOTAX OT HECKOJIBKHUX
necsaTkoB (mHOTAa OT 60) M0 HeckoIbkuX coT (MHoraa cBbime 1000) KUIOMETpPOB.
W3MeHeHns B MHTEHCUBHOCTH, TMOJIOKEHUM U OKPACKE TMOJISIPHBIE CUSIHUS MHOTJA
MPOUCXOMSIT 0ueHb ObICTpO. [To hopme momsipHBIe CUSHUS OYEHb Pa3HOOOPA3HBI U
JEeNATCS Ha Cleayromuye TUmbl: 1) 0e3 ydnctod CTpykTypsl — auddysHoe
CBEUCHHE U IyTH, TIHYIIHECS 10 HeOECHOMY CBOJIy OT OJHOM TOYKH FOPU30HTA JI0
JIpYrou; 2) MTy4ucThble — JIY4H, JICHTBI, ApanpH (IOJOCHl JTyYHUCTOrO CTPOEHUS) U
KOPOHBI (JIy4H WJIM ITyYKH JIy4ei, CXOAsIIUecs B ePCIeKTUBE BOIM3U MarHUTHOTO
3enuTa). OKpacka MOJSPHBIX CHUSHUM dYallle BCEro royiyboBaro-0enas, >KeITo-
3eJieHas, peke KpacHoBartas u (puoseToBasi.

13. Tpanchopmauusi BO3XYIIHOM MACChI — MOCTECINEHHOE M3MEHEHUE CBOWCTB
BO3JIYIIIHOM MAacChl IPU €€ NEPEeMEIICHUH BCIEACTBUE HM3MEHEHHUS IIMPOTHl U
O0COOEHHO TEPMUYECKUX YCIOBUM MOACTUIIAIONIEH TOBEPXHOCTH.

14. Upuzanmusi — TMOSBICHUE DAy XKHOM OKpAaCKM Ha Kpasx 00JaKoB (BBICOKO-
Ky4€BBIX WJIM CJIOMCTO-KYYEBBIX), HaXoAsamuxcsi Ha paccrosauu 30° u Oonee oT
Comnama. Oco00 pa3mMuuMbl KPacHBIM W 3€JICHBIA IBeTa. SBICHUS OOBACHICTCS
nudpakireil cBeTa; OKpalleHHbIe YaCTH O0JIAKOB SIBIISIOTCS CETMEHTAMM BEHIIA C
OonpmuM auameTpoM. O6adHbIe 3IEMEHTHI ITPU 3TOM OYE€Hb MaJjlbl U OJJHOPOJIHBI.
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2.1. Cocras cyxoro Bo3ayxa y nosepxHoctu 3emjin. Ero u3ameHenue ¢ BbICOTOM

ATmocdepa mpencTaBiseT co00il MEXaHUYECKYH0 CMECh Pa3jIMUHBIX Ta3oB,
Ha3bIBAEMOW CyXHM BO3ayXoM. Macca Bceil atmocdepbl COCTaBISET OKOJIO
5,31-10" kr (mis cpaBHeHms Macca 3emun pasHa 5,98-10% xr). CoBpemeHHBIIT
COCTaB CyXOro aTMoc(epHOro BO3ayXa 3eMJIM yCTAaHOBUBIIUMNCS, TOBHUIANMOMY,
HECKOJIbKO COTCH MIJTMOHOB JIET Ha3a/, COCTOWUT MX CJEAYIOIIUX OCHOBHBIX Ta30B
(Tabmuma 2.1)

Tabnuua 2.1 CocraB cyxoro Bo3ayxa BOJIU3M MOBEPXHOCTH 3EMJIH.

OmnocumenvHas
Obvemnoe Ilnomnocms no
ras codepacanue, % MORCRYIApRAZ Macca OMHOUEHUIO K BO30VXY
’ (no yenepoonoul wkane)
A3zor (V3) 78.084 28.0134 0.967
Kucnopon (05) 20.946 31.9988 1.105
AproH (Ar) 0.934 39.948 1.379
VYraekucisiii raz (C04) 0.033 44.00995 1.529
Heon (Ne) 1.818- 1072 20.183 0.695
[enuii (He) 5239-10"% 4.0026 0.138
Kpunron (Kr) 1.14-10"% 83.800 2.868
Bonopon (H,) 5.107° 2.01594 0.070
Kcenon (Xe) 87-10"°¢ 131.300 4.524
O3o0H (¥3) 10> — 107 47.9982 1.624
Cyxoil Bo3yx 28.9645 1.000

[Mpumedanue:* OObeMHOE collepKaHNEe — 3TO OTHOLICHHE 00beMa, 3aHUMAEMOT0 JIaHHBIM Ta30M,
K 0011eMy 00BbeMy CMECH NPY YCIIOBUU MPUBEEHUS X K OJUHAKOBBIM JIaBJICHHIO U TeMIIepaType.
Copnepxxanne L5 naHo o coctosHuio Ha 1980 rog.

Ha nmonto azora, xucimopoma m aprona mpuxogutcs 99.96% ot obmiero
o0peMa cyxoro Bo3ayxa. Ha momo ocrambHbIX ra3oB octaercs MeHblne 0.04%.
Hekortopsie n3 HUX 10 00beMy COCTaBISAIOT ThicsiuHble (N€) U Jaxe MIITHOHHBIC
JI0JIH TIpOIIeHTa (X€).

[Toxa HE OTMEUEHO U3MEHEHUS COJICPKAHUSI B aTMOC(Epe OCHOBHBIX T'a30B -
0., N; u Ar. OqHaKo €XeroHO OO0JIBIIIOE KOJWYECTBO KUCIOPO/Ia PACXOIyeTCsl Ha
C)KHUTaHWe oOpraHudeckoro torumBa. Kwucimopony B pesynbrare (OTOCHHTE3a
obpasyercs B KojamyectBe 1.55-10°r/rox, a 3aTpaumBacTCs B KOJIUYECTBE
2.16- 10" 1/rop, T.€. pacxo Ha MOPAMOK OONBIIE, YeM IPUXOA. IIpH TAKMX TeMITax
pacxojia KUCIopoa €ro Cojiep:kaHue MokeT yMeHbIuThes Ha 0.77% k 2020 rony.

ATMochepHbIii  a30T B arMocepHbIX Ipolieccax MPAKTUYECKH He
y4acTBY€eT, HO HMEHHO 3TOT ra3 B OCHOBHOM CO3/aeT aTMOC(hepHOE TaBJICHHE.

CornacHo wujee TrpaBUTAIMOHHOTO pa3zelieHus Ta3oB, B arMocdepe Ha
OONBIIMX BBICOTAX JOJDKHBI TpeoOnanarh Jerkue ra3bl. OpHako, MpsiMble
U3MEPEHUsI C TOMOIIbI0 METEOPOJIOTMUECKUX PAKET IMOKA3aJIM, YTO B Mpeiesiax
HIKHUX 90-95 kM pazneneHue ra3oB OTCYTCTBYET. OTOT CJIOH aTrMocdepsl
NOJTy4nsI Ha3zBaHue comocgepuvl. OTHOCUTENbHAST MOJIEKYJIApHAs Macca BO3IyXa
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NPAKTHUYECKH HE HM3MEHSETCS C BBICOTOM W cocTaBiseT 28,9645 Kr/KMOIb.
[TocTossHCTBO cocTaBa aTMOC(EPHOIrO BO3AyXa Kak IO BEPTHKANIM, TaK M IO
TOPU30HTAJIM MOJACPKUBACTCS €0 NEPEMEIINBAHUEM.

Beimie 95 kM coctaB arMmocgepbl CYHIECTBEHHO H3MEHSETCA. DTOT CIIOU
HOJIy4ns1 Ha3BaHUE cemepocghepa. 1loBUIMMOMY, B 3TOM H3MEHEHUU OCHOBHYIO
pOJIb WIpaeT IpoLecC I'PAaBUTALMOHHOIO pasneneHus rasoB. Kpome »toro Ha
BbICOTax Bbie 100 KM MpOMCXOAUT AMCCOLMANMS KUCIOPOAA MO BO3ACHCTBUEM
COJIHEYHOM pajguanuu ¢ JIMHOM BOJHBI MeHblue 0,24 Mkm. Takue 3apskeHHbIE
aTOMBl HA3bIBAIOTCS aTroMapHeIMH HoHamu. B cmoe 100-150 kM armocdepa
(uoHocdepa) COCTOMT U3 HOHOB ATOMAPHOTO M MOJIEKYJSIPHOTO KHCIOpOAa H
okucu azota. Haunnas ¢ Beicotel 250-300 kM, B cocTaBe atMOocdepbl MOSBISIOTCS
VMOHBl aTOMApHOro a30Ta. B BBICOKHUX CIIOSX OOHApYKMBAIOTCS TAaKKE CIEIbl
ruapokcuna OH u Hatpus Na. OTHocuTenbHass MOJEKYJsipHas Macca BO31yXa B
rerepocpepe yMEHBIIAETCS C BBICOTOW, YTO WIUIIOCTPUPYETCS CIEAYIOLIUMU
JAHHBIMU:

Z KM 225 250 300 350 400 450 500

u, kr/kmonp | 21.28 | 20.15 | 1850 | 1747 | 16.84 | 16.43 16.1

Brimie 1000 kM B coctaBe arMocdepbl HauMHAET Tpeoliianath cenutl, a
Boimie 2000 kM m npumepHo 10 20000 kM, B Tak HA3bBIBAEMOMN 3eMHOU KOpOHE,
peo0IaJaoIMM ra30M CTAaHOBUTCS HEUTpalbHbIA 6000pod. Ero KOHLEHTpauus
(TUIOTHOCTB) B ATUX BBICIIUX CIIOSX aTMOC(ephl HUYTOXKHA - B CPEIHEM OKOJIO
1000 moroB Ha 1 cM°. OZHAKO B MEXKIUIAHETHOM MPOCTPAHCTBE 3a MPEICIaMH
aTMoc(epbl KOHIIEHTpAIMsl HOHOB He OOJIblIe, @ BO3MOKHO 3HAUYUTEIBHO MEHbIIE
100 nowos Ha 1 cm®.

2.2. YrijieKuciabli ra3 v 030H B atMocgepe

VYriekucnslii ra3 U O30H SIBJISIIOTCA TEPEMEHHBIMU, HO OY€Hb Ba)KHBIMU
KOMIIOHEHTaMH CYXOro Bo3ayxa. /leyokcuo yenepooa (yriekucibiii raz — CO,)
ABJSICTCS. OJHOM M3 BAXHEHIIMX COCTAaBHBIX 4YacTe muTaHusi pacteHuil. OH
MOCTYIAaeT B aTMOc(epy B Mpoliecce rOpPEeHHUsl, IbIXaHUsI U THUEHUS, a PaCXOyeTCs
B Mpoliecce ycBoeHus (poTtocunresa) ero pacteHusiMu. B nocnegnue 70-80 ner B
CBSI3M C PE3KUM BO3PACTAHUEM JI0OBIYM U COKUTAHUS OPTaHUYECKUX BHUJIOB TOTUIMBA
(KkaMeHHBIH  yroyib, He(Tb, Ta3) MPOUCXOAUT HEMPEPHIBHOE YBEJIUYEHUE
conepxkanusi CO, mo Bcemy 3emHOMY miapy. Ilo cylecTByrOmMM OLEHKam
KOJIMYECTBO ABYOKCHJA yriepoAa 3a 3TO BpeMms yBenuuuioch Ha 10-12% - ot
0,029% B 1900 r. mo 0,033% B 1980 r. u 0,036% B 2000 1. AOComOTHOE
conepxkanne CO, B armocdepe cocrtaBisger 712 MIpa. T, a €ro €XKeroJIHbIN
IPUPOCT - OKOJIO 3 MIIPA. T.

OcHOBHas poJib YIJIAEKUCIOrO raza B aTMOC(EpPHBIX MPOIECCaX COCTOUT B
TOM, YTO OH y4acCTBYET B CO3[JaHUU TaK Ha3bIBAEMOTO menIuuHo20 (MapHUKOBOTO
Wi opamwxkeperHoro) aggexma. CO, CUIBHO TOTJOIIAeT UH(PaKpacHOE
M3JIy4YCHUE 3€MHON MOBEPXHOCTU B MHTEpBAJIC JIMH BOJH 12,9-17,1 MkM. O1H
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JUTMHBI BOJIH OJTU3KH K MAKCUMYMY B CIIEKTPE 3€MHOTO H3Iy4YEHUS. DTO TMPUBOIUT
K TOMY, 4TO aTMocdepa, MoJOOHO MOKPHITUIO TEIUIMIIbI, MPOIYCKasi COJHEYHbIC
Jy4H, TMPENATCTBYIOT HH(MPAKpACHOMY TEIJIOBOMY H3JIYyYEHHIO C TMOBEPXHOCTU
3emun.

ITo HexoTopbiM onenkaMm (byapiko M.M.) mpu yBenIWUYEHHH JIBYOKCH]IA
yriepoaa 10 0,042% mnpou3oiaeT MOTHOE YHUYTOKEHUE MOJSPHBIX JIBJIOB.
Hampotus, ero ymenbienue 10 0,015% MokeT npuBeCcTH K MOTHOMY OJI€/ICHEHUIO
maHeThl. Y aBoenue konndectBa CO, o cpaBHEHUIO ¢ HayaaoMm XX ctoyietus (10
0,060%) mMOXXeT MOBBICUTH TeMIiiepaTypy Ha 3emHOM Iape Ha 3°C. Iloremnnenue
KJIMMaTa Ha IUJIaHETe MPOUCXOAUT B pe3yJibTaTe HAKOIUIEHUS B aTMocdepe u
JPYTUX TaK Ha3bIBAEMBIX MAPHUKOBBIX T'a30B (METaH, (PTOP- U XJIOPYIIEPOIbI).

Os0on (O3), HECMOTpPsS Ha HHYTOKHOE MajOo€ €ro KOJMYECTBO, HIpacT
BOXHYIO pOJb B (PU3MYECKUX TMpoIleccax, MPOUCXOJSIIUX B BEPXHUX CIIOSIX
(ocobenno B crparocdepe). O30H HAOMIOAACTCA B CJIO€ OT 3€MHOM MOBEPXHOCTH
JI0 BBICOT OKOJIO 70 KM, HO €r0 OCHOBHOE KOJMYECTBO COCPENOTOUYEHO B cioe 20-
55 kM. MakcumanbHOE CoJiepKaHue 030Ha HaOmrojaeTcss Ha BbicoTax 20-26 KM.
Ecnu copepxaHne o030Ha B BEPTUKAJIBHOM CTOJOE BO3AyXa IPUBECTH U
HOpMasibHOMY atMoc(epHomy nasnenuto (1013,2 rlla) npu Temneparype 0°C, To
OoH oOpasoBas Obl cloil B mpeaenax oT 1 g0 6 MM. DTy BEJIMYMHY Ha3bIBAIOT
npusedenHol moawunol cnosa oszona. OOmas macca o030Ha B aTMocdepe
COCTaBJISICT OKOJIO 3,2-109 T.

O30H normomnaet 0ko0i10 3% COMHEYHON paavanuy, MMaIa0IEd Ha BEPXHIOKO
rpanuily atMocepsl. [lorjomeHue NpoucXoAUT B YyJIbTPaPUOIETOBON YaCTU
cnekTpa ¢ guHaMu BoaH 0,22-0,29 mxwm. [lornomenne Ha 3TOM y4acTKe CIIEKTpa
HACTOJIBKO BEJIMKO, YTO DHEPTHS COTHEUHBIX JIyYeH MOJHOCTHIO MOTJIONMIAETCS YKE
B CaMOUl BepXHEH 4acTu ciosi 030HA, Ha BbicoTax 50-45 k. Ilo 3Toi mpuuuHe
TEeMIlepaTypa BO3JyXa Ha 3THX BBICOTaX BO3PACTAET JI0 3HAYEHUM, OJIM3KUX K
HYJIIO.

OcHoBHass OCOOEHHOCTH YJIbTPA(PHUOJIETOBBIX Jyded 3aKIO4YaeTcsi B HX
BBICOKOM OHMOJOornYecKkor akTUBHOCTH. OHM YOMBAaIOT OaKkTepUu MHOTUX BHJIOB,
BBI3BIBAIOT 3arap, COJACHCTBYIOT 00Opa3oBaHMI0 B opranu3me Butamuna Jl. OmHako
MOJIC3HBIMU OKa3bIBAKOTCS JIUIITL HEOOJIBIINUE O3Bl YIbTPa(prOoIeTOBON pagualiu.
Bonbive 10361 IPUBOAAT K 3a00JI€BaHUSIM YEJIOBEUECKON KOXH (IpUTEMA) U JTaKe
oxxoraM. FEcam Ol He ObUIO 030Ha, TO OHOJOTHMYCCKH AaKTHUBHEIC
yIbTpadUOIETOBbIE Jy4Yd CYIIECTBEHHO W3MEHWIM Obl BCE OHOJIOTHYECKUE
MPOIIECChI, @ MOXKET OBbITh, U B IIEJIOM OPraHUYECKYIO *KU3Hb Ha 3emiie. Takum
o0pa3oM, 030H CO3JaeT 3alIUTHBIA 030HO06bLL 3Kkpan. llpeamonaraercs, 4YTO
riio0aibHOE 3arps3HeHre aTMOChephl HEKOTOPHIMHU BEIIECTBAMH M (DU3UYECKUMU
areHTaMH MOXET HAPYIIUTh MJIOTHOCTh O30HOBOTO JKPaHAa, BHI3BIBAS TMOSBICHUE
TaK Ha3bIBAEMBIX 030HO8bIX «OblP).

duznyueckre 1 XUMUYECKUE MPOIIECCHI, MO BIUSHUEM KOTOPBIX 00pa3yeTcs
030H B arMocdepe, HMEIT CIOXHYI Npupoay. JIByXaTOMHBIE MOJICKYJIbI
KHCIIOPOJa MPH MOTJIONICHUH yJIBTPa()HUOTIETOBONM COTHEYHOW paiUallid YaCTHIHO
pasnararoTcsi Ha aToOMbl. ATOMBI KHCIIOPOJa OKa3bIBAIOTCS BO30Y)KICHHBIMU, T.€.
oOnafaroT OOJIBIIMM  3allacOM DJHEPruu 1O CPABHEHUI0 C HOPMAJIbHBIM
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cocrostHreM. [loaToMy Mosiekyna 030Ha MOKET 00pa30BaThHCS JIHUIIb IPU TPOMHOM
COyZapeHHH - MOJIEKyJla KUCIopoa, BO30YKIECHHBIN aTOM KUCIOPOAa U MOJIEKyJja
a30Ta WM JPYyroro Trasza, BOCIPUHUMAIONIAsE Ha ce0s H30BITOK JHEpPrUu.
OAHOBPEMEHHO MTPOUCXOAUT OOPATHBIN MPOIECC MPEBPAILICHUS 030HA B KHCIIOPO/I.

Conepxanue 030Ha B arMocepe MMEET XOPOIIO BBIPAKEHHBIN CYTOUHBIN
(MaKkCUMyM - JTHEM, MUHUMYM - HOUYbIO) U CE30HHBINA (MAKCUMYM - BECHOM, MUHU-
MyM - OCEHbIO U 3uMOil) xoj. C yBelIMYEHUEM IIUPOTHI MPOUCXOIUT CIBUT Bpe-
MEHHU HaCTYIUICHHs] MaKCUMyMa Ha 00Jiee MO3JHUE MECSIIBI.

2.3. I'a30BbIe IpuMecu B aTMochepe

B cocraB cyxoro Bo3ayxa B HEOOJIBIIOM KOJUYECTBE BXOAST HEKOTOPHIC
razoo0pa3HbIe IPUMECH, CBEJICHUS O KOTOPBIX JaHbl B TaOiuIE 2.2

Ta6muma 2.2 CpenHre TaHHBIE O Ta30BBIX TPUMECSX:

Tus Obvemnoe Tus Obvemnoe
cooepoicanue, % cooeporcanue, %
Mertan (CH.) 15.107% JIByokuch azota (N Q) or0m02-107¢
Oxcup yriepoza (CO) ot 0 710 creoB Paznon (Rn) 6-10" 18
CepHaucrsiii ras (50,) ot 0 1o 10~* Hox (7.) ot 0 10 107
3akuchk azota (N,0) 5.1075

ConepkaHue 3THX Ta30B HMMEET KaK IPHUPOIAHOE, TaK M aHTPOIIOT'CHHOE
IIPOUCXOXKJICHNE, O] BIMSHHEM KOTOPOI'O MX KOHIICHTPAIMS YBEIUYHBACTCS B
rjio0aJibHOM MaciTaoe.

2.4. AtmocgepHbIid 2a3P030J1b

B cocraB armMochepHOro Bo3ayXa BXOAIAT MHOTOUYHCIICHHBIC B3BCIICHHEIC B
HEM TBEpAbIC W KHUAKWE MIPUMECH — TaK Ha3bIBa€MbIC asposzo.iu. Pamguyc TBepabIx
YaCTHUI] a3PO30J1s1 COCTABIISET 108102 cm, kamens - 10°+107 cm.

ATMochepHBIil a’po30Jib SBISETCA MPOIYKTOM CIOKHOW COBOKYITHOCTHU
XUMUYECKUX WM (PU3WYECKUX TPOIECCOB. BceieacTBue CIOXHOCTH ATHX IPO-
IIECCOB U OTHOCUTEIFHO KOPOTKOTO BPEMEHH KU3HU a’pPO30JIsl, €ro XUMUIECKUN
COCTaB M (PU3NYECKHUE XapPAKTEPUCTUKNA OUCHb H3MEHYMBBI.

ATMochepHBIi a3p030J1b B 3aBUCHMOCTH OT €TI0 COCTaBa MM HCTOYHUKOB
MOJKHO Pa3JeUTh Ha CIEAYIONINE KIacChl.

K a3p0301iM prUpoTHOTO TPOUCXOKICHUS OTHOCSITCS:

- yacmuysvl NOYBbl U NPOOYKMbL BbIGEMPUBAHUS 2OPHLIX NOPOO (Nblib):
KOJIMYECTBO JTHX 4YaCTHUYEK, IOCTYMAIIUX B arMochepy B TeUeHHE rojna
KoJIebsIeTCs B MMPOKKUX mpeaenax u cocrapiset oT 130 mo 8000 muH. T;

- BYIKAHUYecKas a’po3onb (nemen), TOCTyHamomas B aTMocdepy B
kosmyectBe 200+-1000 MiIH. T B TOJI;

- npooykmel ucnapenusi mopckux opwize (B ocHoBHoM NaCl), koiaudecTBo
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KOTOpBIX Kosebnercs B mpeaenax ot 300 qo 1300 miH. T B roz;

- yacmuyvl cadcu om JIeCHbIX NOXNCAaposd, TOCTYMAIMX B aTMochepy B
KoJimyecTBe OT 3 10 360 MJIH. T B TOJI;

- KocMmuyeckas nvlib, O00pa3ymomascs IpU CrOpaHUU METEOPUTOB B
kosmyecTBe oT 0,25 1o 14 MIIH. T B TOJ;

- yacmuyvl OUO2EHHO20 NPOUCXOHCOEHUs, HETIOCPEICTBEHHO BHIOPOIIICHHBIC
B atMoc(depy (MbLIbIIa pacTeHUH, MUKPOOPTAHU3MBI U Jp.) U 00pa30BaBIIHECS B
pe3yabTaTe KOHJEHCAIMHM JIETyYMX OPraHWYECKUX COCJAUHEHUN (TEpIICHbI) WU
XUMHUUYECKUX pEaAKIUA MEXKIy OTUMH COCIUHCHUSIMH, a TaKXKe #1pOoOYKmibl
NPUPOOHBIX 2a3000pa3HbIX peaxkyuii (HampuMep, CyIb(aThl, BOSHUKAIOIINE 32 CUET
BOCCTAHOBJICHUSI CEpPbl, MOCTYMAIONIed C MOBEPXHOCTU OKEaHa); CYMMAapHOE
MOCTYIUICHUE 3TUX YaCTHUIl B aTMOc(epy, MO pa3HbIM OIIEHKaM, MOXKET KOJIeOaThCs
oT 345 no 1460 miH. T B roj.

OO611ee KOJMYECTBO a3p030Jiel €CTECTBEHHOTO TIPOUCXOKASHUS U3MEHSICTCS
B npeaenax ot 978 go 12100 miaH. T B rof.

BTopoii ki1acc cocTaBisieT a’dpo30J1b aHTPOMOTEHHOIo IMpoucxoxkaeHus. K
HMCTOYHMKAM 3TOTO a’p030Jisl IPUHAJICKAT:

- HenocpeocmeeHHvle  8blOPOCHLL  NPOMBIUICHHBVIX — NPEONnPUSMUL,
MPAHCNOPMa U YCMAHOBOK OJisl Cocueanus monaueéa (YacTUIBl CaXkH, JbIMa,
JOPOKHOM  MBUIM W JAp.), a TaKkKe  HNpoOyKmul  BGbl@emMpPUBAHUSL
CeNbCKOXO3AUCMBEHHBIX Y200ull; B 00IEH CI0KHOCTU OT 3TUX UCTOYHUKOB MOCTY-
maeT oT 18 10 240 MiIH. T YaCTHII B TOJ;

- NpoOyKmwl 2a30¢hasusix peaxyuti (Tak Ha3bIBAEMbIE BTOPUYHBIE a3PO30JIH),
KOTOpbIE 00pa3yloTcsi MpH TMpoleccax TOPEeHHs] W XUMHUUYECKUX PpPEeaKIuil
(cynbdaTel, HUTpPAThl, OPTaHUYECKUE COEIUHEHMS); KOJIUYECTBO ITOTO a’pO30Jis
n3mensercst o 100 go 360 muH. T B roj.

Bcero ke aHTpomnoreHHble UCTOYHHKHK BhIOpackiBatoT oT 118 go 601 miH.
TOHH BEILIECTBA B TO/I.

[IpuBeeHHBIE KOJUYECTBEHHBIC IIOKA3aTeIM IOCTYIUICHUSI Pa3dyHOIO
poJa a3po30Jisa B aTMochepy UMEIOT 3HAUUTEIIBHYIO TTOTPEIIHOCTh. B ocoGeHHOCTH
9TO OTHOCHUTCS K OIICHKE BBIOPOCOB OT €CTECTBEHHBIX HMCTOYHUKOB. Tak,
KOJIMYECTBO MOYBEHHOM MBUIX, MOMAAONICH B aTMOCc(hepy, OIEHUBACTCS JIMIID C
TOYHOCTBIO J0 JBYX HOpAAKOB. COrjaCHO OJHUX HCTOYHUKOB, KOJHUYECTBO
a’po30Jiei, 00pa3yIIIMXCs B pe3ysbTaTe JECHBIX MOXapoB, cocTaBiser 36-360
MJTH. TOHH B TO/JI, a TI0 APYT'UM - BCETO OKOJIO 3 MJIH. T/TOJI.

Esxerognpiii cymmapHblii BIOPOC MBUIM OT BCEX HCTOYHHMKOB B CpPEIHEM
COCTaBJIsIeT 2,3 MIPA. T C BOBMOXHBIM OTKJIOHEHUEM *1,4 mipa. T.

Ocoboe wmecTo cpeau aTMocepHBIX TpUMECeHd 3aHUMAIOT NPOOYKMbL
UCKYCCMBEHH020 paduoaKmueHo2o pacnada, Tomanapime B arMmochepy mpu
UCIIBITATENIbHBIX B3pPhIBAX ATOMHBIX M TEPMOSIEPHBIX YCTAHOBOK, a TakKXe IMpHU
TEXHOT'€HHBIX aBapusiX HA ATOMHBIX JIEKTPOCTAHIIMSIX.

ATMochepHBIil a3p030Jb UTPAECT BAXXHYIO POJb B (PU3WUYECKUX Mpolleccax,
MIPOUCXOJIAIINUX B aTMOchepe.

['urpockonuyeckre 4acTUIbl MOPCKOW COJIM, Momajaromieid B atrmochepy
Npu pa3OpbI3TUBAaHUN MOPCKOM BOJIbI, @ TAK)KE TUTPOCKOIMMYECKUE YACTHUIIbI TTBLUIH,
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UrpaloT B arMmocdepe poib sdep KoHOeHcayuu, T.€. LEHTPOB, K KOTOPBIM
MPUCOETUHAIOTCS. MOJIEKYJIbl BOJISIHOTO Tapa, oOpa3ys BOJsHbIC Kameslbku. Poib
dlpa KOHJCHCAIIMM 3aKJoYyaeTcs B TOM, UYTO OHO BCJEICTBHE CBOEH
TUTPOCKONMYHOCTH YBEJIMYUBAET YCTOMYMBOCTH OOPA30BaBILETOCS 3apOblliia
Kanenbku. Ecnu BO3MyX HMCKYCCTBEHHO OCBOOOJUTH OT sJiep KOHACHCAIMH, TO
KOHJICHCAIIMU He OyJeT Aaxke Mpu O0JIbIIOM MEePEHACHIIICHUU.

BaxxHbIMU siipaMy KOHJIEHCAIIMM, KaK YK€ TOBOPWJIOCH BBIIIE, SBIISIFOTCS
YaCTUYKHU PACTBOPUMBIX TUTPOCKOIUYECKUX COJIEH, 0COOCHHO Mopckou conu. OHA
MONajgaldT B BO3AyX B OOJIBIIMX KOJIMYECTBAX MPU BOJTHEHUU MOpS U
pa3OphI3TUBAaHUN MOPCKOW BOJBI M TIPH TOCICAYIOIIEM HCIApPEHUHN KaleJIeK B
Bo3yxe. Ha rpeOHsAX BOJH BO3HUKAIOT IYy3bIPbKH BO31yXa, KOTOpBIE 3aTeM
JIOTIAKOTCS, B PE3yJbTaTe€ YEro M MPOUCXOJIUT pazOphi3ruBaHue. Pa3pbiB TOJIBKO
OJIHOTO BO3AYIIHOTO My3bIps AuameTpom 6 MM naet npumepHo 1000 kanens. [Tpu
BeTpe 15 M/C ¢ OHOTO KBaJpaTHOTO CAaHTUMETpPA MOBEPXHOCTU MOPS 3a OJHY
CEKYH]ly IOMNaJaeT B BO3AYyX HECKOJIbKO JECATKOB f/I€p KOHAECHCAIMU Maccoil
nopsinka 10° r kaxoe. CoseBble H BOOOIIE THIPOCKOMMYECKUE SAPA MOMALAI0T
Takke B arMoc(epy npu pactbUICHUN TTOYBBHI.

Bo3HuKkIMe TakuMm NyTeM sipa KOHJEHCAIIMU WUMEIOT pa3Mephl MOpsiaKa
decsamblx U comvlx 00Jell MUuKpomempa. Slapa KOHACHCAIMM BCJIEACTBUE CBOEH
MaJoOCTH HE OCENal0T, a TMEPEHOCSTCS BO3AYIIHBIMU TEUCHUSAMH Ha OOJIbIINE
pacctostHus. [Ipu 3TOM HM3-3a CBOEI TUTPOCKONMYHOCTH OHM Yallle BCETO IJIaBaoT
B arMoc(epe B BHJIE MEJbYAHIIMX KalleJeK HAaCBIIEHHOTO COJISTHOTO PacTBOpA.
[Ipy MOBBINIEHUH OTHOCUTEIHLHON BJIAXKHOCTH KaleldbKU HAYMHAIOT PacTd, a MpHU
3HAYEHUAX BIAKHOCTH 0KOJO 100% OHM mpeBpamaroTcss B BUIWMBIEC KaIllEJIbKU
o0nakoB M TyMaHoB. OJHaKo OOJayHbIE KamejlbKM BO3HHUKAIOT HE Ha BCEX, a
TOJIBKO Ha Haubonee Kpynuvix si0pax paauycom domuee 1 MKM.

Takoil e npolecc NPOUCXOIUT HAa TUTPOCKOMMYECKUX TBEPABIX YACTUUKAX
U KalelbKax, SBJSIOUINXCA NPOOYKMAMU C2OPAHUsL UNU OP2AHUYEeCcK020 pacnaod.
DT0 a30THas KHUCJIOTAa, CepHas KHUCIOTa, Cyib(paT aMMOHHS U Tip. B mpombiii-
JICHHBIX LIEHTpaxX B aTMOC(epe CONEPKHUTCS 0COOEHHO OOJBIIIOE YUCIIO TAKUX SACP
KoHJieHcaluu. [losroMy, Hampumep, TyMaHbl B TOpOJax BO3HHMKAIOT 4Yalle U
OBIBAIOT MHTECHCUBHEE, YEM B 3aTOPOJIHBIX MECTHOCTSIX.

YacTte moisiekyn aTMOChEpHBIX Ta30B W YaCTHI[ aTMOC(EPHOro a’po30Jis
HECET 2/eKkmpuyiecKkue 3apsovl. ITU 3apsHDKCHHbIE YaCTUYKU Ha3bIBAIOT UOHAMU.
WoHbI B HUKHUX CIIOSIX aTMOC(Ephl HA3bIBAIOT JIe2KUMU, €CITU OHU MOJICKYJISIPHBIX
Pa3MEpoB, U MsdiceIbIMU, €CITA OHU SIBJISIOTCS KUJIKUMU WU TBEPbIMU YaCTUYKa-
Mu. B pesynbrate TOro, yto B arMmocepe MNpeodsanarT MOJIOKHUTEIbHbIE
AIIEKTPUUYECKUE 3apsJibl, CYMMapHBIN 3apsi aTMOC(hEphl MOJIOKUTEIbHBINA. 3eMHas
MOBEPXHOCTh TakKe OOJagaeT »dSJIEKTPUYECKUM 3apsiioM, HO B OOUIEM
oTpullaTeIbHBIM. Mexay armocepoit W 3eMHOW TOBEPXHOCTHIO BO3HUKAET
ONpEJENeHHas] Pa3HOCTh NOTEHIMAIOB. ['paAMEHT 3TOro MOTEHLHAJIA YUCIEHHO
paBeH HanpsiceHHOCcmu aTMOC()EPHO-3TIEKTPUIECKOTO MOJSL.

Hanuune snexktpudeckoro moyist B atMocdepe BBI3BIBACT MOSBICHUE MOKO8
NpOBOOUMOCMU, HAINPABICHHBIX OOBIYHO OT TOJOKUTEIBHO  3apsKEHHOU
aTMOC(EephI K OTPUIIATEILHO 3aPSKEHHON 36MHOM MOBEPXHOCTH.
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[IpucyrcTBUE a3p0307s B aTMOC(epe OKa3bIBACT CYIIECTBEHHOE BIMSIHUE Ha
AIEKTPUYECKHUE XapaKTEPUCTUKHU aTMOoC(epBbI: AJIEKTPOINPOBOIHOCTD,
HaMpPsHKEHHOCTh  DJIEKTPUYECKOTO  MOJs, IUIOTHOCTh AJIEKTPUYECKOTO TOKA.
Hanuuuie a»’po30JbHBIX YacTHUIl NPUBOJUT K M3MEHEHHIO KOHILEHTpAlUU
MOJIOKUTENBHBIX M OTPUIATENbHBIX JIETKUX MOHOB. AHANW3 JIAHHBIX U3MEPEHUI
AJIEKTPONPOBOIHOCTH HA CETH CTAaHUMA  aTMOC(EPHOro  BIEKTPUYECTBA
MOKa3blBa€T, 4YTO B paloHaX C YBEJIMYECHHBIM COJEPNKAHUEM  a’PO30JIsi
HaOI01aeTCs yYMEHbIIICHUE AJIEKTPOTIPOBOTHOCTH. HanpspxeHHOCTD
AIIEKTPUYECKOTO TOJII B TMPOMBIIUICHHBIX pPAalOHAX C CHJIBHBIM 3arpsS3HEHHEM
BO3/[yXa YBEJIMUHUBACTCA.

[TpucyrcTBUE a’po3onst B aTMocdepe BIUSET Ha ONTHYECKHE CBOICTBA
aTMoC(epbl, B YAaCTHOCTH, HA 2OPUSOHMANbHYIO OdlbHOCMb euoumocmu. llpu
HAJIMYUHU a3pPO30JbHBIX YaCTHUI[ U3MEHSIOTCS YCIOBHS PACCESHUS U TOTJIOMICHUS
ONTUYECKOTO M3IY4YEHHs] B BUJIMMOM 4acTu crekTpa. Eciu cuibHOE NOMyTHEHHE
BO3/lyXa BBI3BAHO COJIEP>KaHHUEM OOJIBLIOrO KOJMYECTBA MBIJIEBBIX WM JABIMOBBIX
YacTUYEeK, TO ATO SBJICHUE Ha3bIBAIOT Menou. Mria 4vacto HaOdrogaercs B
MYCTBIHHBIX U CTEMHBIX paliOHaX, MPHU JIECHBIX TMOXKapax, HaJl TPOMBIITUICHHBIMU
LEHTPaMU B pe3yJIbTaTe 3a/IbIMJICHUS BO3IyXa.

['opusoHTanbHas JalnbHOCTh BUAMMOCTH IPU CUJIBHOW MIJIE€ MOXKET
yMeHbIIaThCs A0 1 KM U MeHee. Mrna siBisieTcss 4acThIM siBieHueM B Cpenneit
Azun, 0COOCHHO B TEIJIOE BpeMs Tojia.

HekoTtopsie pa3HOBHUIHOCTH aTMOCHEPHOTO a’po30Jsi, MOCTyHalolfe B
atMochepy OT TPUPOIAHBIX, U OCOOEHHO OT AaHTPOMOTCHHBIX HCTOYHUKOB
SBIISIIOTCA TOKCHUHBIMH. K HHM OTHOCSTCS Takue TOKCHYHBIE METaJIbl Kak
MBIIIBSK, KaJMUW, PTYyTh, CBHHEI, IWHK, kene30. K TOKCHMYHBIM, a HWHOTIA |
KaHIIEPOTEHHBIM  BEIIECTBAM  OTHOCHUTCS  Caka, MPOMBINUICHHAS  IbLIb,
paZMOHYKIIN/bI, @ TaK)K€ HEKOTOphIE XOpOILO pPAaCTBOPUMbBIE HEOPraHHUYECKHE
dbTopussl u ap.

Bce atu BemiectBa MOTYT 3aMETHO H3MEHUTb Kauecmeo 6030yxd, TOJ
KOTOpPBIM TIOHUMAETCsl CTENEHb COOTBETCTBUS €ro (U3MKO-XUMUYECKUX U
OMOJIOTMUECKUX XapaKTEPUCTUK MOTPEOHOCTAM YeJIOBEKa U, B KAKOM-TO CTETEHH,
TEXHOJIOTMYECKUM TpeOOBaHUSIM, B CTOPOHY €ro yXyAlleHus. Bo3HuKawooT
OMaCHbIE YpPOBHHU 3arpsi3HEHUs1 aTMoc(epbl, KOTOPbIE MOTYT PE3KO YXYyIUIUTh
COCTOSIHHE 3/IOPOBBSI UEJIOBEKa, HEPEAKO HETaTHBHO BIHATH HA PACTUTEIBHBIN U
YKUBOTHBINA MUD.

Jlis mpenoTBpallleHHsT HETAaTHBHOTO BIMSHHUSA TaKOTO poOJia a’po3oJiei
pa3zpaboTaHbpl KpUTEpUU KadecTBa aTMOC(EpHOro BO3IyXa, Cpeaud KOTOPHIX
OJIHUMHU U3 OCHOBHBIX SIBJISIIOTCS npeoenvbHo donycmumvle kouyenmpayuu (ITIK)
JUTSL HACEJTICHHBIX MECT.

[IpuponHble W aHTPONOTEHHBIE MCTOYHUKH aTMOC(PEPHOTO  a’3po30Jis
HEOJTHOPOJIHO PACIIPEAEIEHBI 10 TEPPUTOPUH 3€MHOTO I1apa, a UX HHTEHCUBHOCTb
HEOJIMHAKOBA BO BpeMEeHH. B CBs3M ¢ STUM colep:KaHHE a’po30Jisi HMEET
BBIPQXEHHBIA CYTOYHBI M Ce30HHBbIM Xxoi. Hanm mpuponueiMu nanamadtaMu
MaKCUMYM COJIEPKaHHsI a’3po30Jisi OOBIYHO HAONIOMAETCS THEM, MHHHUMYM -
HOYBIO. B  NPOMBINIUIEHHBIX TOpOAax CYTOUHBIM XOJ, Kak MpaBuio,
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MpPOTUBOMNOJIOKEH. ['0l0BOM  XOJ  XapakTepu3yeTcsi MaKCUMYMOM  JIETOM,
MUHAMYMOM - 3MMOW HaJ €CTeCTBEHHbIMU JaHamadtamu. B umHIyCTpUaIbHBIX
palioHaX MaKCUMYM COJIEp>KaHUs a3p0o30ieit Habo1aeTcss 0OBIYHO 3UMOI.

B reorpaduueckoM OTHONIEHHMH MaKCUMYM COJEp>KaHUS  a’po30Js
HaOJIoAaeTCsl HaJl KOHTUHEHTAMHU, MMyCThIHAMU U TopojaMu. [loHmxenHoe coaep-
KaHUE SABJISIETCS OOBIYHBIM JJIS BOJOEMOB, CEIbCKMX MECTHOCTEH U JIECHBIX
MacCHBOB.

OCHOBHOE KOJIMYECTBO aTMOC(EPHOTO a3p030Jisi COCPEAOTOUCHO B HIKHEM
cioe atmocdepsl, TommuHoi 300-500 MeTpoB.

2.5. Boasinoi map B atmocgepe

K cocraBHBIM "acTsAM BO31yXa BCETHa, MO KpalHEW Mepe B HUKHEW 4acTH
aTMoc(epbl, MPUMEIIAH B800AHOU nap, T.e. BOJla B Ta3000pa3HOM COCTOSHUU.
ATMochepHBbIil BO3IyX, COJEpKAIIUNA BOJISHON Map, Ha3bIBACTCS 61ANCHBLM BO3ILY-
xoM. Ero Mo>xHO paccMaTpuBaTh Kak CMECh CyXOIr'o BO3[yXa U BOJISHOro mapa. B
TOM BJIA)KHOM BO3JyXE€ Yy IOBEPXHOCTH 3€MJIM BOJSHOW Nap COCTaBIIIET B
cpenaeM oT 0,2% B monsgpHbIX mupoTax A0 2,5% y skBaTopa. B oTAenbHBIX
CJIy4asiXx BO3MOXKHO COJIEpKaHUE BOJISIHOTO Tapa OT HyJis (WJIM TIOYTH OT HYJIS) 110
4%. C ydeToM pa3IMYHOIO COAEPKAHUS BOASHOTO Tlapa B BO3AyXE B HEM
HECKOJIbKO U3MEHSIETCS COJIEp >KaHUe JIPYTUX I'a30B.

BoasHoll map urpaer HMCKIOYMTENBHO BAXKHYIO pOJIb Kak B (PU3HUOJIOTU-
YECKUX, TaK U B aTMOC(EPHBIX MPOLEeCcCax Ha HAIlIeH TIJIaHeTe.

BoasiHOll map HempepbIBHO MOCTyHNaeT B aTMocdepy MyTeM HCHapeHus C
BOJIHBIX MTOBEPXHOCTEM, C BIAXKHON MOYBBI M MIyTEM TPAHCIUpALMU pacTeHud. OT
36MHOI TMOBEPXHOCTHU OH PACHPOCTPAHSIETCS BBEPX, @ BO3IYIIHBIMU TECUCHHUSIMU
NIEPEHOCHUTCS U3 OJTHUX MECT B IPYTHE.

B arMocdepe MoXeT BO3HUKAaThb COCTOSIHUE Hacwvlujenus. B TakoM
COCTOSIHUH BO3JyX COJEPKHUT KOJIMYECTBO BOISHOIO Mapa, MPEIeIbHO BO3MOKHOE
IpY JaHHOW TemIieparype. BoasHON map Ipy 3TOM HA3bIBAIOT HACLIWAIOWUM, A
BO3/1YX, COEPKAILLUN €TI0, HaACbIUEHHbIM.

CocrositHue HACBHIMICHUS OOBIYHO JOCTUTACTCS TPU TOHUKEHUU TEM-
nepatypsl Bo3ayxa. Korga OHO JOCTUTHYTO, TO MPU JaJdbHEWIEM MOHHKEHUU
TEMIIepaTypbl 4YacTb BOJSHOIO Tlapa CTAHOBHUTCS M30BITOYHOW U JMOO
KOHOeHcupyemcsi, 00 cyorumupyemcsi, T.e. IEPEXOIUT B KUIKOE WM TBEPAOE
cocrosinue. Ilpu »TOM B BO3ayXe BO3HUKAIOT BOJSIHBIC KalleIbKU U JICJSHBIC
KpUCTAJUTMKU 00JIaKOB M TyMaHoOB. O0Jiaka MOTyT cHOBa ucnapsatecsa. Kpome toro,
KarnejabKl W KPUCTAUIMKH OO0JIAKOB, YKPYIHSSICh TEM WM UHBIM IyTEM, MOTYT
BBIITAJIaTh Ha 3€MJIIO B BUJ€E OCaIKOB.

Takum  oOpa3oMm, BOASHOM Tap YydyacTBYeT BO  81a2oobopome,
MPEACTABIIAIONIEM CO0OW dYacTh OOIIEro KpyroBOpoTa BOABI B TMPHUPOJE,
BKJIFOYAIOIIEM HMCHApEHHE C IMOBEPXHOCTU 3EMJIM, MEPEHOC BOJSHOIO Iapa, €e
KOHJIEHCAITMIO (MM CyOmMaIiuio), oopasoBaHne 00JIaKOB, BBITTAICHUE OCATKOB.

Tak kak mnpolecChl HUCHAPEHHMs, KOHJICHCAIMM W BBINAJACHUS OCAIKOB
IIPOUCXOAT HEOJAMHAKOBO B PAa3HbIX YACTSIX 3€MHOIO IIapa U HEPABHOMEPHO BO
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BPEMEHHU, TO COJAEpKaHWE BOISHOTO mapa B arMocdepe, KOMMUeCTBO 00JAKOB U
OCAaJIKOB pACIPEEIISIIOTCS Ha Halllel IJIaHeTe JOBOJIBHO CIOXKHBIM oOpa3zoM. Bce
MEPEUUCIICHHbIE BEJIIMYUHBI SBJISIIOTCS BAXXHEHIIMMHU 3JIEMEHTAMU  TOTOJIbI.
MHorosneTHie cpeaHue 3HAYEHHUS STUX BEJIMYMH CTAHOBSTCA YCTOWYUBBIMU
XapaKTEepUCTUKAMU KJIMMaTa JaHHOW MECTHOCTH.

Hanuune BoasHOro mapa B arMocdepe CYIIECTBEHHO CKa3bIBaeTCs Ha
TEIJIOBBIX YCIOBUSIX arMocdepbl U 3eMHON moBepxHocTH. Ha ucnapenue Bojbl ¢
3€MHOW NOBEPXHOCTH 3aTPAYMBAETCS OOJIBIIOE KOJUYECTBO TEILIa, KOTOPOE 3aTEM
BO3AYIIHBIMA TEUEHUSIMU MOXKET TEPEHOCUTHCS B CKPBITOM COCTOSIHUUM Ha
OTPOMHBIE, 10 HECKOJBKHX THICAY KUJIOMETPOB, paccTtosHus. [Ipu koHaeHcaruu
BOJISTHOTO TIapa B aTMocdepe 3TO TEIIIO OTAAETCSA BO3IYXY.

BonsiHoit map mornomaer uHgpakpacHoe U3ayuyeHre 3eMHOM MOBEPXHOCTH
B OosbiIeil yacTu crekrpa ot 4,5 10 80 MKM, 3a HCKIIOUYEHUEM HUHTEpBaJIa MEXIY
8,5 u 11 mxm. [Ipu cpenneM copepkaHuu BOASHOTO Mapa B atMocdepe paaraius ¢
JUITMHAMU BOJIH OT 5,5 nmo 7,0 MKM u OoJiee MOTJIOMIAETCS MOYTH TOJIHOCTBIO,
paauanms Ipyrux BOJIH - YACTUYHO. B CBOIO ouepep, BOASIHOM Map cam U31ydaeT
uH(ppaKpacHYIO paJualfio, KOTopas IOCTymaeT B OOJblIeH YacTH K 3eMHOU
MOBEPXHOCTH. JTO YMEHBIIAET HOYHOE OXJIAKJICHUE 3€MHOU MOBEPXHOCTH, U TEM
CaMbIM HIDKHHUX CJIOEB BO3Jayxa. Takum o0pa3oMm, BOJSHON Tap SBISETCS
OCHOBHOM MPUYUHOM TEIUTMYHOTO 3 dexTa aTMochephl.

O6naka oOnanmaroT OOJIBIION OTpaxaTedbHON CIOCOOHOCTHIO (anbOeno),
BCJICJICTBUE YEr0 OHU YMEHBIIAIOT MPHUXOJ] COJHEYHOW paaualvi K 3eMHOMN
MOBEpXHOCTH. B 3TOM  OTHOmIEHMHM  oO0Jaka  WrpaloT  3aMETHYIO
MOro1000pa3yroIIyI0 POJIb.

2.6. XapaKkTepuCTHKHU BJIAKHOCTH BO3/1yXa, COOTHOLLIEHUS MEKIY HUMU

CopepxaHue BOJASHOTO Tapa B BO3AYXE Ha3bIBAIOT G1ANCHOCMbIO 8030VXd.
JUis  XapakTepUCTUKH BJIAKHOCTH BO3AyXa NPUMEHSIOT HECKOJBKO Tak
HA3bIBAEMBIX 2USPOMEMPUUECKUX BeIUudUH, K KOTOPBIM OTHOCATCS: JaBJICHUE
BOJASIHOTO Tapa, a0COJIOTHAs W OTHOCHUTENbHAs BJIAXKHOCTb, MaccoBas JOJs
BOJSIHOTO Tapa, OTHOILIEHHWE CMECH, TOYKa POCHI, JEPUIUT TABICHUS U TOUYKU
POCHL.

Iapyuanvhnoe oasnenue 600snoco napa unu oasienue napa (e). Oty
BEJIMUMHY WHOTJA HA3BIBAIOT yNpy20Ccmblo BOASHOTO Tapa. B GonbImIMHCTBE CTpaH
MHUpa, B TOM 4YHCIIe B Y30eKHCTaHE CIUHUIICH WU3MEpPEHHsS IaBICHHUS BOJSHOTO
napa sasisiercst eekmonackane (rlla). B mekoropsix crpanax (CILA u gp.) - 310
nrovm. [Ipu nanHOM Temiiepatype IaBjICHUE BOASHOTO I1apa HE MOKET MPEBBIIIATH
HEKOTOpOe TMpeleiabHOe 3HaueHue E, KOTOpoe Ha3bIBalOT  JaBJICHUEM
HACBIIIEHHOTO BOJSHOTO Tlapa WM YOPYTOCThIO HackleHus. JlaBieHue
HACBILICHUS 3aBUCUT OT TeMIIepaTyphl BO3ayXa (YBEIMUMUBACTCS MPHU YBEIUYCHUU
TEMIIEpaTyphl).

Abconomnan enaxcrocms (a). DT0 Macca BOISHOTO Mapa B rpaMmax B 1 M°
BI&XHOT0 Bo3ayxa (r/m°). Eciim ympyrocts BOASHOrO mapa m3Mepsiercss B rlla, a
temneparypa B KenpBuHax, TO aOCOJIOTHAs BIAXKHOCTh OIpPEAENsAeTCsS IO
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dbopmyre:

(5]
a=217_ (2.1)

4. Omnocumenvras enaxcnocmos (f). DT0 OTHOIICHHE (PHAKTHUESCKOTO

JaBJICHUA BOAAHOIO IIapa € K [JaBJICHHIO HACBIIICHUA E Hax IJIOCKOM
IMOBCPXHOCTBIO YHUCTOMN BOJbI, BBIPAKCHHOC B ITPOICHTAX!

f :%100% (2.2)

5. Maccosas dons 600sinoco  napa uau 0ons napa (S). ITO OTHOIICHHE
MaccChl BOJASHOTO TIapa B ONpeieIeHHOM 00beMe K Macce BIKHOTO BO3AyXa B TOM
ke oobeme. Onpenensercs «S » o hopmyiie:

_ 622e (2.3)
P —0,378e

[Ipu mpakTHYeCKUX, a Tak)Ke MPU MHOTHMX TEOPETHUUYECKHX pacueTax CllaraeMbIM

0,378 MOHO TpeHeOpeub 1o cpaBHeHuto ¢ P. [lostomy dopmyny (2.3) yame

3aMKChIBAIOT B BUJIE!

e
§ =622 (2.4.)

rae S msmepsercs B mpomuie (o), 4TO MpPEACTABISIET COBOI MACCy BOISHOTO
mapa B rpaMMax B | KT BIIaKHOTO BO3/yXa.

Omnowenue cmecu (r). DTO OTHOIIEHHE MacChl BOISHOTO TMapa B
OIlpeNieIeHHOM 00BbeMe BO3[yXa K Macce CyXOoro BO3[yXa B TOM ke oObema.
OTHOIIIEHHE CMECH YHCIIEHHO PABHO KOJIMYECTBY BOASIHOTO Mapa, MPUXOASIIEMYCS
Ha | kr cyxoro Bo3nyxa. Onpenensercs r o popmye:

622¢
r =
P-—e

(2.5)

KosimdyecTBeHHBIC pa3iuyus MEXKAY S W ' Maibl, mo3TomMy (opmyna (2.4)
MO>KET OBITh UCTIOJIb30BaHa JIJIsl pacueTa Kak S, TaK U I .

Jeguyum oasnenus - d . IT0 pa3HOCTh MEXK/Y AaBJICHUEM HACBIIICHUS « E »
NP TaHHOHM TeMIeparype u (aKTHIESCKUM JTaBJICHHEM BOJISTHOTO Tapa « € »:

d=E-e (2.6)

Temnepamypa mouxku pocoel (7). DTO0 TemmepaTypa, IpH KOTOPOM
COZIep KAIUICS B BO3JyXEe BOJSHOW IMap MPHU MOCTOSHHBIX O0IIeM aTMOChepHOM
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JaBleHUH (M300apUUYECKUIA MPOTIECC) U MACCOBOM J0JI€ BOASTHOTO Mapa CTAHOBUTCS
HACBIIICHHBIM (TI0 OTHOINEHWIO K TUIOCKOM TOBEpXHOCTH Boabl). llpym maHHOMU
TEMIIEpAaType BO3JyXa TOYKA POCHl B 3aBUCUMOCTH OT (DaKTHYECKOH YIPYrocTh
BOJISTHOTO TIapa MOKET IPUHUMATh CaMble Pa3IMYHbIC 3HAYCHUSI.

[Ipy  oTpUIIATENBHBIX TEMIEpaTypax BO3IyXa BBOAHWTCS  IOHSTHE
memnepamypsbl moyKu 1b0a (Uxes). ITo TeMIeparypa, Mpu KOTOPOH HaXOAIIHICS
B BO3/yX€ BOJSIHOW IMap MPU HEM3MEHHBIX aTMOC(HEpPHOM JaBICHUU U MacCOBOM
JI0JI€ BOJSTHOTO TIapa IOCTUTAET COCTOSTHUS HACBIIICHUSI IO OTHOIIEHUIO K TUIOCKOU
MOBEPXHOCTH YHCTOTO JIbJA.

Hegpuyum mouxu pocor (A). DTO pa3HOCTh MEXKIY TEMIEPaTypol BO3IyXa
«T »¥ TOYKOU POCHI « T »:

A=T -7 (2.7)

TeMHepaTypa HU3MCPACTCA B O,HHOﬁ U TOM XE€ CHUCTEME CANHHUL] U3MCPCHUA:
0o B MG)I(,Z[YHapOIIHOﬁ CTOFpaIIYCHOﬁ mKaJic, nn6o B mkaje KenpBuHa.

2.6. YpaBHeHHe COCTOSIHHS BJIA’KHOTO BO31yXa. BupTyanbHas Temneparypa

CocrostHuEe KaXX70ro M3 aTMOC(HEpHBIX Ta30B OMpENEseTCs 3HAUCHHUSIMU
TpeX BEIWYHMH: TemmepaTypsl (T), maBieHus (P) u 1wioTHoctd (p) (W
YACIBHOTO 00beMa). DTU BEJIMYMHBI BCET/Ia CBA3aHbI MEXKIY COOOW YpaBHEHUEM,
KOTOPOE€ HOCHUT Ha3BaHUE YpagHEeHUe COCMOAHUS 2a3d.

Bce raspl, cocraBmstonme arMocepHbIi  BO3AYX, HAXOAATCS IPHU
TeMIepaTypax, KOTOpbI€ BBIIIE Kpumuueckux memnepamyp. WVICKIOUEHUEM
ABJISIFOTCSL IBYOKCHUJ YIJI€poJa UM BOJSIHOM Iap. YTJEKUCIBIA ra3, XOTs U UMEET
KPUTUYECKYIO TEeMIIepaTypy BhIIIE, 4eM HaOJto/1aeMble TeMIlepaTyphl BO3yXa,
JaJIeK OT COCTOSIHUS HACBIIIEHUS, MOCKOJbKY €ro mnapliualbHOE IaBJICHHE B
YCIIOBUSIX 36MHOM atMoc(depsl Maio.

[To cBouM (Qu3nueckruM CBOMCTBAM Ta3 TeM OJMXKE K HICaTbHOMY, YEM
BBIIIIE €r0 TEMIIepaTypa 1Mo CPaBHEHHUIO C KPUTUYECKOM, a TAaK’K€ YEM MEHBIIIE €ro
JaBJICHWE TI0 CpPaBHEHUIO C JaBJeHUWEeM HachelimieHus. [lpu  ycrmoBusx,
HaOmoaaroumxcst B atMocdepe, rasbl, BXOASIIME B COCTaB BO3/AyXa, SBISIOTCA
dbakTuyecku uaeasbHbIMUA. [103TOMY 1Ji1 HUX MOXHO HCIIOJIh30BaTh YpaBHEHHUE
COCTOSIHUS UJI€aJIbHOTO Ta3a:

pv =MRT, (2.8)
7

rac R — YHUBCpCAJIbHasd ra3oBas IIOCTOAHHAA, U - MOJIAApHAsA MacCa CyXoro

BO31yXa, M — Macca CyxXoro Bo3ayxa.

Tak kak p, = Vm ,a R, = E, TO (2.8) MOXXHO MPEICTaBUTh:
y7,
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P

AT (2.9)

Pc =

riae R, - yaenpHas razoBasi OCTOSTHHASI CyXOTO BO3/TyXa.
VYpasaenne (2.9) mnpencraBisier co0OM  ypasuenue cocmosmus Cyxo2o
6030yxa. YuclieHHOE 3HaYeHUE Ta30BOM MOCTOSIHHOM CyXOoro Bo3ayxa R. paBHO:

R. =287 JIx/(xr-K)

Taxk kak peanbHO HaOMIOAAaeMble TEMIEpPaTypbl B arMmochepe HIKe
KPUTHYECKON TEeMIEepaTyphbl BOJISHOTO Mapa, TO €ro (PU3NYECKUEe CBOMCTBA MOTYT
OTIMYATbCA OT CBOMCTB HJaealbHOro rasa. OJHAKO, OSKCIEPUMEHTAIBHO
YCTaHOBJIEHO, YTO (PM3MYECKUE CBOWCTBA BOASHOIO Iapa MPAKTHYECKH ONHM3KH K
CBOMCTBaM HJieainbHOro rasa. [lo 3Toil mpuynMHe ypaBHEHUE COCTOSIHUS BOISHOTO
napa ¢ JOCTaTOYHOM CTETEHbI0 TOUHOCTH MOKHO 3aIlMCcaTh B BUJIE:

Py =5 (2.10)

rae R, - yoenvnas eazosasn nocmosinnas éooanozo napa, pasuas R,=461 J[x/(xr-K)
Bnaxupiii BO3ayX MpeACTaBIsieT COO0M MEXaHMYECKYyI0 CMECh CYyXOTo
Bo3yxa W BoasHoro mapa. Cyxod BO3AyX UM BOASHOW Tap pPaBHOMEPHO
pacmpeziesieHbl TI0 BceMy 00beMy BJIaKHOTO BO31yXa. Toraa IIOTHOCTh BIa)KHOTO
BO3/yxa Oy/eT paBHa CyMMe IUTIOTHOCTEH CyXOro BO3yXa M BOJSHOTO Tapa, T.e.:

P-e e
P=PetPn=p T R T (2.11)

n

[Ipeobpa3yem Beipaxkenue (2.11) ¢ yueroM Toro, 4to
R,=1,61R.
U TIOJIy4UM PopMyITy:

P P
~ R.T(1+0378¢/P) i p= R.T(1+0,608S)

p (2.12)

®opmyna (2.12) npeAcTaBisieT ypasHeHue CoOCMOAHUSL AN CHO20 8030VXA.
OGosnaunm uepe3 T, =T(1+0378¢/P). Torma ypaBHEHHE COCTOSHHMS

BJIAJKHOI'O BO31yXa IIPUMCET BUI:
P

o= RT, (2.13)

rae T, - BUpPTyajbHas TeMIlepaTypa.
Bupmyanvnas memnepamypa - 3T0 TEMIiepaTypa, KOTOPYIO JOJIKEeH ObLT Obl
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UMETh CyXOW BO3MyX, YTOOBI €r0 TUIOTHOCTh PaBHSIACH TUIOTHOCTH JTaHHOTO
BJIQYKHOTO BO3/yXa C TeMIepaTypoit «7», JaBieHueM «P» U yIpyrocThio Mmapa «ey.
N3 cpaBHeHus ypaBHeHus (2.13) c ypaBHenwem (2.9) cnemayer, 4ro TmpHU
OJIMHAKOBBIX TEMIIEpAType U HABICHUU MIOMHOCMb GIANCHO2O0 6030yXAd BCETIa
MeHbUle NIOMHOCMU CYyX020 6030yxa. PU3NUECKH ATO OOBSACHAETCS TEM, YTO B
COCTAaB BIIAXXHOTO BO3AyXa BXOAUT Ooiiee JieTKUM (MO CPaBHEHUIO C CYXUM
BO3JIyXOM) BOJSTHOM IMap, KOTOPBIM BBITECHSIET YaCTh CYyXOIr'0 BO3/1yXa.

Yacto BUPTyaIbHYI0 TEMIIEpATypy TMPEACTABISIIOT B BUIAE CYMMBI
T,=T+AT,, tae AT, - BHUPTyaJdbHbIH n00aBOK. M3 cpaBHEHHS MOCIEAHETO

BeIpaxkeHus ¢ (2.12) cienyer:
AT, =0378¢/P (2.14)

N3 (2.14) cnenyet, 4TO BUPTYaJIbHBIN 100aBOK, a BMECTE C HUM U POJIb BIAXKHOCTHU
B U3MEHEHUHU TJIOTHOCTH BO3/lyXa MaJIbl PU HUZKUX TEMIIEpaTypax U JOCTATOYHO
BEJIUKU TIPU BBICOKHUX.

2.7. BepTukanbHoe cTpoeHue aTMoc(hepbl

ATtMocdepa mo cBouM (U3MYECKUM CBOICTBAM HEOJHOPOJHA Kak II0
BEPTUKAJIN, TaK U MO TOpU30HTaIU. M3MEHAIOTCS Takue (U3NYECKUe BEINYHHBI,
KaK TeMIlepaTypa, [JaBJIEHHWE, IUIOTHOCTh, COCTaB M BJIAXHOCTh BO31yXa,
COJEpKaHUE TBEPIBbIX M JKUIKUX NpuMecell, ckopocTh BeTpa M np. Hamboinee
PE3KO OHU U3MEHSIFOTCS IO BEPTUKAIIH.

CymiecTByeT HECKOJIBKO MPU3HAKOB, HA OCHOBE KOTOPBIX aTMOc(epy AEsT
Ha CJIOM B BEPTUKAJIILHOM HAIMpaBIE€HUU. DTO COCTaB aTMOC(EpPHOTO BO3ayXa U
HaJIM4ME 3apsSHKEHHBIX YaCTHIL, XapaKTep B3aMMOJEHUCTBUS aTMOC(hephl ¢ 3eMHOMI
MOBEPXHOCTBIO, BIMSHUE aTMOc(epbl Ha JieTaTelbHbIE anmaparbl, TEPMUUYECKUN
peXUM aTMOC(epBI.

ITo cocraBy Bo3myxa armocdepa IeIUTCs Ha comocgepy U cemepocgepy
(cm. 2.1). Tlo aromy ke mpusHaky B atMocdepe BbLACISAIOT o3zonocgepy (20-55
KM), B KOTOPOH cocpeloToueHa OCHOBHasi macca o30Ha. Beime 90-100 km B at-
Mocepe pe3Ko BO3pacTaeT CoOJEp)KaHUE 3apsHKEHHBIX YacTUll (MOHOB U
anekTpoHoB). Ilo »Toil mpuumHe ciolt aTtMochepsl, PACIOIOKEHHBIN BBIIIE
YKa3aHHOTO YPOBHSI Ha3bIBAETCS UOHOCGHepOll.

BuemHioto yacth atMocgepsl, TJie B3aUMHbBIE CTOJIKHOBEHHS YaCTHUI[ PEIKU
U npeoOiafaronias X 4acTh 3apsiKEHa, COCTABIISIET pPaJMallMOHHBIN MOsIC 3eMIIU.
['panuiia pagualiOHHOTO MOsiCa CO CTOPOHBI OcBelleHHON CoJIHIIEM YacTH 3eMIIH
B IJIOCKOCTM T€OMAarHMTHOTO 3KBAaTOpa JIEKUT Ha paccrosHun 10-12 panmycos
3emuu (cuuTas OT LEeHTpa 3emiin). B HeoCBeIeHHOW YacTh OHAa HECKOJIBKO OJIHKe
k 3emiie (9-10 paauycos).

[lo npusHaky B3auMOJEHCTBUS aTMOC(hepbl C 3EMHOW MOBEPXHOCTHIO
aTMoC(epy ACIAT Ha NOSPAHUYHDLU CNOU (COU MpeHust) u c80000HYI0 ammochepy.
B morpaHndHOM cil0€, BbICOTa KOTOPOro B cpeaHeM coctaBisteT 1-1,5 kM, Ha
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XapakTep ABUKEHUS OOJBINOE BIUSHUE OKA3bIBACT 3€MHAsI TIOBEPXHOCTh M CHIIBI
TypOyJICHTHOTO TpeHHsl. B 3TOM ciioe XOpouIo BBIPaKEHbI CYTOUHBIE WU3MEHEHUS
MHOTHX METE€OPOJOTUYECKUX BEJIMYMH (TeMIeparypa, BIaXKHOCTb, BETEp U JIp.).
BHyTpH MOTpaHUYHOTO CJOS BBIACISIOT NpU3eMHblil cloti ammocgepwvl (BbICOTOU
50-100 M), B mpenmenax KOTOPOrO METEOPOJIOTMUECKHE BEIUYUHBI PE3KO
U3MEHSIOTCS C BHICOTOM.

B cBoGoaHOM atMocdepe (Boimie 1-1,5 kM) B IepBOM IMPHUOIMKEHUH CHJIaMU
TypOYJEHTHOT'O TPEHHUS MTPEHEOPETaloT.

[To BnusHUIO aTMOChEphl Ha TOJET UCKYCCTBEHHBIX CITYTHUKOB 3€MIIA H
JIpYrUX KOCMHUYECKMX amnmapaTtoB atMocepy HeNAT Ha nIomHvle CIoU (unu
cobcmeenno ammocghepy) U O0KOJNO3eMHOEe NPOCMPAHCmMEo, HIDKHAS TpaHULA
KOTOpPOro pacmnoJsiaraercsi Ha BbIcoTe OKoio 150 km. Ha BepxHel rpanune
COOCTBEHHO aTMOC(Ephl COMPOTHUBIECHHE aTMOC(ephl HACTOIBKO BEIUKO, YTO
KOCMUYECKHM amnmapar C BBIKJIIOYEHHON JBUTATEIbHOW YCTAHOBKOW HE MOXKET
COBEPIIUTD XOTS ObI OJJUH 000POT BOKPYT 3EMITH.

Haubonee oTdeTnuBO pa3nuuve B CBOMCTBAX CJIOEB aTrMocdepsl
MPOSIBJISIETCST B XapakTepe HU3MEHEHHUs TeMIepaTyphl Bo3ayxa ¢ BbicoTol. [lo
TOMY NpHU3HAKY aTMocdepa JEIUTCS Ha MSATh OCHOBHBIX CIIOEB: mponocgepy,
cmpamocgepy, mezocgepy, mepmocgepy u sx3ocgepy (pucyHok 1).

Tpomocdepa mpocTupaercss OT MOBEPXHOCTH 3€MIIA JI0 BBICOTHI MPUMEPHO
15,3 kM B Tponukax (30° c.ur. u 30° 10.111. ) ¥ 10 BBICOTHI 8,5-10 KM BHE 3TOM 30HBI.
B cpennem moBciomy B Tpomocdepe Temieparypa yObIBaeT C BBICOTOM C
BEPTUKAJIbHBIM IpagueHToM 6,5°C Ha 1 kM.

B Tpomocdepe mpoucxoasT OCHOBHBIE MPOIIECCH MPeoOpa3oBaHusl YPHEPTUU
ConHIla B KHHETUYECKYIO YHEPTHIO aTMOC(EPHBIX JIBWKCHHM, B CKPBITOE TEILIO
BOJASIHOTO Tapa. 3/4ech TMPOTEKAaIT OCHOBHBIE (Da30BbIE TEpexojs Biar,
dbopmupyroTcs obiaka u ocaaku. B Tpomnocdepe BO3HUKAIOT KpyITHOMACIITAOHbIE
BUXPH - [IUKJIOHBI U aHTUITUKIIOHBI, TIPOUCXOIUT HETIPEPHIBHBIA KPYTOBOPOT BOJIBI
- WCIMapeHue - KOHJICHCAIWs Tapa - (OpMHUpPOBAHUE OCAIKOB - (OPMHUPOBAHHUE
MOBEPXHOCTHOTO CTOKA PEK M MOJI3EMHOTO CTOKa. B Helt cocpenoToueHa oCHOBHAs
Macca atMocdepsl - oT 75% B YMEPEHHBIX U BBICOKUX MIHPOTaX, 710 90% B HUBKUX.

Ilepexoonuvlii cnoii - Tporonaysa — oTemseT, Tponochepy oT cTpaTtochepsl,
B KOTOpOIl TemIepaTypa MOBBIMIAETCS A0 BBICOTHI mpumepHo 34-35 kM. 3aech
HaOrogaeTcst 00bINasi yCTOMYUBOCTh, KOTOpAasi TOMYCKAeT TOJIBLKO OYEHb Cla0bie
BEPTUKAJIbHBIC JABMKCHUS W TEpPEMEIIMBAaHWE, YTO BAaXKHO, B YACTHOCTH, [IJIS
pacrpenieneHus B crparocdepe MallbiX ra3oBbIx npumeceir. Ctparocdepa oObBIIHO
OUYeHb Cyxa: Ha BbICOTe 20 KM HaJ TPONMMKAMH KOHIICHTpAIMS BOJSHOIO Tapa
COCTaBISIET Beero 2 MiH. - (0 06beMy), a HaJ| MOJSPHBIMA IIHPOTAMHU - OKOJIO 5
miH. . TeM He MeHee Ha BbICOTax 22-30 KM 00pasyroTcs nepiamympossie o6iaxa.
Brire 35 kM TemnepaTypa npOoJ0JKAET MOBBIIAETCS A0 BBICOTHI S0 KM, e oHa -
nopsiaka 270 K.

Han crparonaysoif pacnosiokeHa Me3ocdepa, B KOTOpOH Temreparypa
MOHWXaeTcsl ¢ BbicoTOM U gocturaer 160 K B e€ BepxHeil yactu. ITO
CHOCOOCTBYET KOHJEHCAIIMH BOASIHOTO Mapa U 00pa30BaHUIO Ha BhICOTE OKOJO 80
KM TaK Ha3bIBA€MBIX Me30Cchephbix (cepebpucmoix) 001aKo08.
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B me3ocdepe yxe mMoxxeT ObITh MOBBINICHHAS MOHU3AIMSA, BOSHUKAET TaK
Ha3biBaeMblid D - cioif noHochepsl, 10BOIHLHO U3MEHUYUBBIA CO BPEMEHEM JHS U
CE30HOM, U 3aBUCAIIUN CHIIBHO OT akTuBHOCTU ComHia (Ha BeicoTax 70-90 km).

Me3somay3a, pacrojoKeHHas Ha BBICOTE MPUMEPHO 85 KM, OTAEINSAET
Me3ocepy OT mpocTuparomieics Bbllle TepMochepbl, B KOTOPOW TemIiiepaTypa
HayWHAeT pe3Ko Bo3pacTaTh ¢ BeicoTord J0 2000 K B mepuoasl Oosbiioi
COJIHEUHOM akTuBHOCTH M g0 1060 K mnpu wmanoil akTUBHOCTH (HOYBIO
cootBeTcTBeHHO 710 1300 1 730 K).

S
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Puc. 1. Cxema BepTUKAIBHOTO CTPOCHUS aTMOC(EPhI

B Tepmocdepe, Ha BricoTe Oosnee 100 KM, CYHIECTBEHHO MEHSETCS COCTAaB
BO31yxa: pacnajarorcs Bce Moiiekyssl HO u CO,, a 3HaunTeNnbHast 105151 MOJIEKYJI
O, nuccouuupyer Ha arombel O. B 3TOM ciioe ycuiaMBaeTCs MOHM3ALMS YaCTHUI
ra3oB M BO3HMKAeT TaK Ha3blBaeMblil cioil noHocheprl E, a Ha eme Ooabmmx
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BbICOTaX cyoil F. JIBmwkeHWe dacTuil TyT 3aBUCUT W OT MPUIMBHBIX CHII,
co3gaBaeMbIx nputskeHueM Cosnia 1 JIyHbl, B 0COOCHHOCTH B HU3KUX IIMPOTAaX.

B TtepMmocdepe, momagaromue B HEE METEOPUTHI CO3/IAIOT YCUICHHYIO
WOHU3ALIMIO U B TO K€ BpeMs, pacnajasch, 00pa3yloT METeOpHYIO Iblib. [loTokn
COJIHEYHBIX MMPOTOHOB U JIEKTPOHOB BBI3BIBAIOT MOJISPHBIE CUSHUS U BO3MYILICHUS
MarHuTHOTO ToJisi 3eMJIM, a TakKe «BHE3aIlHble MOHOC(EpHbIE BO3MYILIECHUSD,
Hapyliarolye Ha 3emiie JalbHIO PaguoCBs3b.

Tepmocdepa mmaBHO, Ha BeicOoTe Oosiee 450 KM, MEPEXOIUT B CICAYIONMIUN
cioit - ak3ocdepy. B aToi KpaitHe pa3pekeHHON dacTh aTMOC(Eepbl CTAHOBHUTCS
BO3MOXXHBIM yOeranve u3 atMoc(epbl JErkux ra3oB - BOJOpOJa W Telus,
OTJIETIbHBIE AaTOMBI KOTOPBIX UMEIOT JOCTATOYHBIE JIJIST TOTO CKOPOCTH.

2.8. 'opu3oHTaILHASI HEOTHOPOAHOCTH aTMOC(hepbl. [loHsATHE 0 BO3AYIIHbIE
Maccax u ¢ppoHTax

HepaBHOMepHOE pacnpeneseHue MaTEpUKOB M OKEaHOB Ha 3€MHOM LIape,
pazHooOpaszue JaHAIma@TOB CYIIM MPUBOAUT K TOMY, YTO IMOBEPXHOCTH 3eMJIH
OKa3bIBa€TCSI OYEHb HEOJHOPOJHOM IO CBOMM MEXaHMYECKHUM, OINTHYECKUM
(anmpbeno) u TeruodusmueckuM cBoicTtBaMm. [lo 3Tol mpuumHe arMocdepa
CTAaHOBUTCS HEOJAHOPOJHOM HE TOJBKO IO BEPTUKAIU, HO U B TOPU3OHTAIBHOM
HampaBieHuu. [lo ropH3oHTAIM U3MEHSIOTCS  TeMIepaTrypa, BJIaXHOCTD,
00JIaYHOCTh, OCaJKH W JPYTrU€ METEOopOJOoruyeckue BeaMuuHbl. OIHAKO ATH
U3MEHEHHUS] MPOUCXOJAT HeoauHakoBo. OOpasyroTcs oOIMpHBIE 00JaCTH, B
KOTOPBIX  METEOPOJOTMYECKHE BEIMYMHBI HM3MEHSAIOTCS 1O TOPU3OHTAIN
CPABHUTEIBHO MEJJIEHHO.

bonpmime o00bEeMBI BO3/1yXa, CpaBHUMbIE IO CBOMM T'OPU30HTAIBHBIM
pa3MepaM ¢ pa3MepaMu MaTepUKOB M OKEaHOB M 00JaJaroliue OonpeaeseHHbIMU
bU3MYEeCKUMU  CBOMCTBAMM,  HAa3bIBAIOT  8030YVWHbIMU  Mmaccamu  (BM).
BeprukanbHbie pa3Mepbl BO3AYITHBIX MACC COCTABIISIIOT HECKOJIBKO KUIIOMETPOB.

BozaymHbeie Macchl M0 CBOMM TeMIlepaTypaM W IO JPYTUM CBOWCTBaM
(BITAXXHOCTB, COZIEpKaHUE TIHLIIN) HOCST Ha cebe OTIeUaToOK CBOECTO ouaed, T.€. TO!
obnmactu 3emud, TAe BO3AYIIHAas Macca c(opMHpoBaliach Kak IEJI0e TOA
BO3JEHUCTBUEM OJHOPOIHON 36MHOM MOBEPXHOCTU. [ToTOM, mepemMemascy B gpyrue
oO0nacTu 3eMJiM, BO3AYIIHbIE MACChl MEPEHOCIT B ATH O0JACTU U CBOM PEXHUM
norojbl. [Ipeobnaganue B JaHHOM paloOHE B TOT WJIM MHOW CE30H BO3IYIIHBIX
Macc OIpPEACNICHHOIO THUIMA WM TUIOB CO3JAET XapaKTEePHBIA KIMMATHYECKUN
PE)KHUM 3TOr0 paioHa.

B 3aBucumocTd OT perroHa (HOpMHUPOBAHMS CYILIECTBYET reorpaduyeckas
KJ1accuuKalys BO3AYIIHBIX MAacC: apkmuyeckuti 6030yx (AB), 6030yx ymepenHbvix
wupom (VB), mponuueckuii 6030yx (TB), sxeamopuanvHuiti 6030yx (OB).

ApKTHYECKHI (aHTApKTUYECKHiIl) BO3ayX, (OpMHpPYETCS B BBICOKHX
mpoTax (B Apkruke uinn AHtapkruzae). [Io cpaBHEHUIO ¢ APYTUMH BO3YILIHBIMU
maccamu AB oOnagaer Hambojee HHU3KOW TeMmrepaTypoidl W aOCOJIOTHOMN
BJIQXKHOCTBIO, @ TakKe HauOOJbIICH MPO3PAaYHOCTHIO. TPOMUYECKU BO3IyX
dopMupyercss B CyOTpONMMUYECKHX IIMPOTaX OKEAHOB U MaTepukoB. Emy
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CBOMCTBEHHBI HanbOojee BBICOKHE TEeMIIepaTypbl M aOCONIOTHAs BIAXHOCTh, a
Tak)ke HauOoJIbIlIast 3aMyTHEHHOCTb. Y MEPEHHBIN BO3AYX GOPMHUPYETCS B CPEAHUX
HIMPOTaX MU MO CBOMM (PU3MYECKHM CBOMCTBAM 3aHUMAET MPOMEKYTOUHOE
nojoxxenue mexay AB u TB.

Kaxxaplit 13 OCHOBHBIX THIOB BO3AyIIHBIX Macc (AB, YB u TB) nensar, B
CBOIO OYEpEelb HAa MOPCKOW U KOHTUHEHTAIbHBIA BO3yX B 3aBUCUMOCTH OT TOTO,
HaJl Kakol TMOBEPXHOCThbIO (BOAOW WM cymed) QopMupoBanach JaHHas
BO3aylIHas Macca. CBOMCTBA MOPCKOTO U KOHTUHEHTAJILHOTO BO3]/lyXa Pa3JINYHBbI.
bonpioe BiMsiHME HA CBOKMCTBA BO3yXa OKa3bIBaeT Bpems roaa. Tak, netom KYB
teriee MYB, a 3uMoit - Ha000pOT.

CBoiicTBa BO3IYIIHBIX Macc, MPEXKIE BCEro TeMIepaTypa, HENPEPHIBHO
MEHSIIOTCSI TIPU MX TEPEMEIICHUM W3 OJHMX pailloHOB B apyrue. lIpoucxomut
mpancopmayusi  BO3MYIIHBIX Macc. [loaTomy, Hapsiay ¢  TUIAYHBIMU
BO3JIYIIIHBIMA MaccaMu, OyJyT HaOJIIOJaThCsl U BO3IYIIHBIE MAaCChl, IEPEXOIHBIC
10 CBOMCTBaM.

[To TeniaoBOMYy COCTOSIHHMIO Pa3jMYyalOT TEIUIbIE M XOJOJHbIE BO3IYLIHBIE
maccel (TM u XM). Bo3nymHas Macca, nmepememaroniasicsi ¢ 0osiee X0J0IHON
3eMHOW MOBEPXHOCTH Ha 0oJiee TEIUTyto (OOBIYHO U3 BBICOKUX IMUPOT B HU3KHE)
HA3bIBACTCS X0J00HOU BO3IYIIHONW Maccoi. Ha cBoeM myTu XoJo/Hasi BO3AyIIHAs
Macca BBI3BIBAET MOXOJOJAHUE B TE€X paloOHax, B KOTOpble oHa mpuxoaut. [Ipum
ATOM OHa MPOrPEeBAETCs, MPUTOM MPEUMYIIECTBEHHO CHHU3Y, OT 3EMHOM
noBepxHOCTH. [[03TOMy B HEll BO3HUKAIOT OOJIBIINE BEPTHUKAIBbHBIC TPAJIUCHTHI
TeMIepaTypbl W pa3BUBACTCA KOHBEKIUS C KYYEBBIMHM U Ky4€BO-J0XKIEBBIMU
o0OJlakaMy M JIMBHEBBIMU OcCaJKaMH. BoO3ayliHble Macchl, MepeMelaronmecs Ha
OoJiee XOJIOJIHYIO TIOBEPXHOCTh (B Oojee BBICOKME IIUPOTHI), HA3BIBAIOTCS
menavimMu Maccamu. OHM TPUHOCAT MOTEMJICHUE, HO CaMH OXJIaXJAlTCAd BHU3Y,
OTYEr0 B HX HIKHUX CJOSIX CO3[IaIOTCS Majble BEPTUKAJIBbHBIE TIPAIUCHTHI
TemriepaTypbl. KOHBEKITUS B HUX HE pa3BUBAETCS, MPE00IIaIatoT CIOUCThIE 00IaKa
Y TYMaHBbI.

Paznuyator emie mecmuuvle BO3AYIIHbIE MACCHI, JUIUTEILHO HAaXOMISIIUECS B
OIHOM paiioHe. CBOMCTBA MECTHBIX MAacC TAKXKE OMPEENAIOTCI HarpeBaHUEM WJIN
OXJIQXJIEHUEM OT 36MHOM MOBEPXHOCTH B 3aBUCHUMOCTH OT CE€30Ha.

CMexHbIE BO3IYIIHBIE MAcChl pa3/ielIeHbl MEXIy COOOW CpPaBHUTEIHHO
Y3KUMU TE€PEXOJHBIMU 30HAMU, B KOTOPBIX HAOIIOJAIOTCS PE3KHE H3MEHEHUS
METEOPOJIOTHYECKUX BEJIWYMH TI0 TOPU3OHTAIW. OTH 30HBI  HA3bIBAIOT
¢dponmanvrvimu 3onamu (pUCYHOK 2.). JImuHa Takux 30H JOCTUTAET HECKOJIBKHX
THICSY KUJIOMETPOB, TOJIIIMHA - JIUIIb JECATKA KUJIOMETPOB. DPOHTAIBHBIC 30HBI
HAKJIOHEHBI 1MOJ MajbiM yriioM (B cpeaHeM 0,5°) k ropu3oHTy. XosogHas Macca,
UMEIOIasi OOJIBITYIO TIOTHOCTh, BCET/IA pacmoiiaraeTcs ol GpoHTAIBLHOM 30HOMH,
a Terutas - Han He. TommuHa (QpPOHTANBHONW 30HBI 3HAYUTEITHHO MEHBIIE
TOPU30HTAIBHBIX Pa3MEPOB BO3AYIIHBIX Macc. [loaToMy mnpu TeopeTHYECKHUX
MCCIIEOBAHUSX €€ MOKHO PaCCMaTpUBaTh KaK MMOBEPXHOCTb.
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Puc. 2. Cxema ppoHTaNbHOM 30HBI

JIunus nepeceyeHus: (PpOHTANIBHOE MOBEPXHOCTU C MOBEPXHOCTHIO 3eMIIU
HOCHUT Ha3BaHUE ammoc@epHo2o hponma.

@®poHTBI MEXAYy BO3IYIIHBIMH MaccaMH YyKa3aHHBIX BBIIIE OCHOBHBIX
reorpa)u4ecKux THUIIOB HA3bIBAIOT 2l1a6HbIMU (POHTAMH, B OTIMYUE OT MEHEE
3HAUUTEIBHBIX 6MOpUYHLIX (PPOHTOB MEXKAY MacCaMH OJHOTO M TOTO Ke
reorpaduyeckoro tuma. ['7maBHbIE (POHTHI MEXIy apKTUYECKUM U BO3IAYXOM
YMEPEHHBIX HIMPOT HOCAT HA3BaHUE apKmuyeckux QPOHTOB, MEXAY YMEPEHHBIM U
TPOIUYECKUM BO3IYXOM - PPOHMOE YMEPEHHBIX WUPOM, MEKIY TPOIMUECKUM U
HKBATOPUATIBHBIM BO3JyXOM - mMponu4eckux GpoHTOB.

C ¢ponTamu cBs3aHbl OCOObIE sIBJIEHUS Toroja. Bocxonsuiue ABMKEHUS

BO3/lyXa B 30HaX (POHTOB MPHUBOAAT K OOpPA30BAHMIO OOIIMPHBIX OOJIAYHBIX
CUCTEM, M3 KOTOPBIX BBIMAMAIOT OCATKA Ha OoybmuX Twomansx. OrpoMHbIe
aTMOC(EpHBIC BOJIHBI, BO3HUKAIOIINE B BO3AYIIHBIX Maccax MO 00€ CTOPOHBI OT

dbpoHTa, TPUBOAAT K 00pa30BaHUIO TaK HA3bIBAEMBIX AMMOCHEPHBIX BOIMYUEHUL

- YUKIOHO8 U AHMUYUKIOHOG, OIPEHCISIONINX pPEXKUM BeTpa U APYIHe

0COOECHHOCTH IOTOEI.
BwmecTe ¢ BO3myIIHBIMH MaccaMH IepeMeniaroTcs (POHTAIBHBIE TIOBEPX-

HOCTU U (H)POHTHI. B 3aBUCHMOCTH OT HaAmMpaBIEHUS IBMKCHUS Pa3IHyaloT TETUIbIC
U xonoaHble GpoHThL. Tenavim ¢ppoumom (TD) sBngercs Takoil GPOHT, KOTOPHIN

CMEIIAeTCsl B CTOPOHY XOJIOAHOW BO3MymIHONW Macchl. C 3THM (PpOHTOM CBSI3aHO

Ha cMmeHy XM mnpuxomutr TM. Xonoowsie Gponmer (XD)

IIOTCIIJICHUC.
C HHM CBA3aHO

MEPEMEMIAOTCA B CTOPOHY TEIUIOM BO3AYIIHOW MAcCChl,

IIOXOJIOJaHUC.
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OcCHOBHBIE BBIBOJbI

1. AtmocdepHBIii BO3MyX NPEIACTABISIET COOOM CMeCh MOJIEKYJI CyXOTO
BO3/lyXa, BOJSHOTO Tapa W YacTUIl a’po3oisi. K TOCTOSHHBIM COCTaBIISIFOIIIMM
CYyXOro BO3/JyXa OTHOCSTCS a30T, KHCIOPOJ, BCE HHEPTHBIC Ta3bl, JBYOKCHU]
yraepojia U O30H. YTUVIEKUCIBIA Ta3 W BOJASIHOW Map YYacTBYIOT B CO3JaHUU
NapHUKOBOTO 3(dekTa, 030H — B 3aIIUTE OT BO3JACHCTBHUS YIbTPapUOIECTOBOTO
m3nydennst ConHia. ATMOC(hEpHBI a’3p030Jib, WMEIOIINN €CTECTBEHHOE U
AHTPOTIOTEHHOE MPOUCXOKICHNE, UTPAET BAXKHYIO POJIb B PA3INIHBIX (PU3UUECKUX
nporeccax B atMocepe, B TOM Yucie B €€ 3arpsi3HEHUH.

2. CopepkaHue BOJSHOTO Tapa B aTMocdepe MNPUHATO BBIPAXKATh B
pa3IMYHBIX BETUYMHAX, YIIOTPEOISIEMbIX B 3aBUCUMOCTH OT KOHKPETHO PEIIacMoin
3a/1aum.

3. OgHMM U3 OCHOBHBIX YypaBHEHUN (Qu3uku atmochepsl SBISETCS
YpaBHEHUE COCTOSTHUS BIIaYKHOTO BO3/1yXa.

4. BepTuKkalibHOE CTPOEHHUE aTMOC(EPHI KIACCUPHUIIUPYETCS IO HECKOIBKUM
HE3aBUCHUMBIM Tpu3HakaMm. Jlng pemieHuss OOJBIIMHCTBA 3aqady B (pusmke
aTMoc(epbl IPUMEHSETCS IPU3HAK U3MEHEHUS TEMIIEpATyphl BO3yXa C BBICOTOM.

KoHTposbHBIE BONIPOCHI

1. N3 kakux OCHOBHBIX T'a30B cocTouT atMochepa? Kak u3MeHsieTcs ee cocTan
C BBICOTOU?

2. Kakyro pomp B (u3HKO-aTMOC(EpPHBIX TMpOIEccaXx UrpaeT O030H W
YTJIEKUCIIBIN Ta3?

3. Uro mpexacrasiseT coboit atMochepHbI a3po30yb? KakoBbl eCTeCTBEHHBIC
Y aHTPOIIOTEHHBIE UCTOYHUKH a3p030Jis?

4. Kakyto poiib urpaer atMochepHblii a’po30ib B (U3UKO-aTMOCHEPHBIX

npoieccax?

KaxoBa posb BoAsIHOTO 1mapa B aTMOChEpHBIX Mporeccax?

6. Ilepeuncnure Bce XapaKTEPUCTUKU BIAXKHOCTH BO3JyXa U JIalTe
COOTHOIICHHS MEXTy HUMHU.

7. Tlpu KakuX yCIOBUSX BBIBOASTCS YPABHEHUSI COCTOSHUS CYXOTO U BJIaKHOTO

Bo3nyxa? Uto Takoe BUpTyalibHas TeMiiepaTypa’?

[To xakum npuzHaKaMm arMocepa ASNUTCS 10 BEPTUKAIU?

9. HaiiTe XapaKTepUCTHUKY OCHOBHBIM CJIOSIM aTMoc(hepbl, pa3AeieHHON IO
BEPTUKAJI IO U3MEHEHHUIO TEMIEPATYPbI C BHICOTOM.

10.Yto mnpencrabisieT coOoi BosaymiHas Macca? Ilepeuuciute OCHOBHBIE
BO3JIYIIIHbIE MACCHI U JTAWTE UM XapaKTEPUCTHUKY.

11.Yto mpencraBusitor coboit armochepubie (PpouTh? Kakux THIOB OHU
ObIBatoT?

o

®©
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I'nasa |11. PACITIPEAEJIEHUE JABJEHUSA B ATMOC®EPE

OcHoénble nonamus

1. Cnaa Ts2KeCTH — PaBHOJEWCTBYIOIIAS JABYX CHJI: CHJIBI 36MHOTO TATOTEHUS,
HalpaBJIeHHOM K UEHTpY 3eMJIM W HWHEPUHOHHOM IEHTPOOESKHOW CHIIBI,
OOyCJIOBJICHHON BpallleHUeM 3eMJIM, HAMpaBJICHHONW MO pajuycy MHUPOTHOTO
kpyra. [log BIUsHHUEM CHIIBI TSHKECTH JIO00€ TENO B IOJIE 3€MHOIO TATOTEHUS B
MyCTOTE MaJaeT BHU3 IO OTBECHOW JIMHUU C YCKOPEHHEM CBOOOIHO IMaalOIIEeTo
TeJa, HA3bIBAEMbBIM YCKOPEHUEM CHUJIbI TSKECTH.

2. 3axkon Ilackans — naBIeHUE Ha XKUJIKOCTh, IPOU3BOAMMOE BHEITHUMU CUJIAMHU,
NepeaeTcs JKUAKOCThIO OJUHAKOBO BO BCEX HANPABIICHUSAX.

3. N3006apnyeckasi MOBEPXHOCTb — IOBEPXHOCTh, Ha KOTOPOM aTMocdepHoe
JaBJI€HHE BO BCEX TOYKAaX OJMHAKOBO. [JaBHBIMH  HM300apHUUECKUMU
NOBEPXHOCTSAMU HAa3bIBAIOT H300apUYECKUE TOBEPXHOCTH CO 3HAUEHUSIMU B
reKkTornackasix, kpataeiMu cta (1000, 900, 800, 700 rlla u T.1.), 3atem 50, 25 10
rlla, a Taxxxe 850 rlla.

4. YpoBeHHasi MOBEPXHOCTh (MOBEPXHOCTH YPOBHSI) — IOBEPXHOCTh PAaBHOIO
NOTEHLMa’da B 3€MHOM IOJ€ CHJIBI TSKECTH (B YaCTHOCTH B arMmocdepe), Ha
KOTOPOW MNOTEHUHUANT CUJbl TSDKECTH (TE€ONOTEHIMall) MMEET OJHO U TO XKe
3HaueHue. HampaBneHue cuibl TSKECTH BO BCSIKOM TOYKE MOBEPXHOCTH YPOBHS
HOPMaJbHO K JTOW MNOBEPXHOCTH. OAHOM M3 MNOBEPXHOCTH YPOBHS SIBIIAECTCS
MOBEPXHOCTh MUPOBOI'O OKEaHA.

5. Bapu4eckasi cucremMa — KpyrnHoMacimTabHass o0JacTh B 3éMHOM aTMocdepe
ONpEIENCHHbIM, TUIIMYHBIM pacnpeneieHueM atMochepHoro aamieHus; (popma
Oapuueckoro mojs; gopma pacnpenesieHus AaBlieHusl. bapuueckue CUCTEMbl B
OCHOBHOM JIEJISITCA Ha 00J1aCTU MOHMKEHHOTO U MOBBILIEHHOTO JaBJICHHUS.

6. 'opu3oHTaNbHBII 0apU4YecKUH IPaJMeHT — BEKTOp - Vp, XapaKTepu3yrouun
CTeNEHb M3MEHEHHsS aTMOChEepHOro naBieHus B mpocTpaHcTtBe. [lo uducnmoBoii
BEJIMYMHE OapUUeCcKuil TpaJiMeHT PaBeH MPOU3BOJHON OT JABJIEHUS MO HOPMAJH K
M300aprueCKOi MOBEPXHOCTH, T.€. U3MEHEHHUIO JABJICHUS HA €IMHUILY PACCTOSHHUS
B TOM HaIlpaBJICHUH, B KOTOPOM JIaBJIE€HUE YObIBaeT HauOoJiee ObICTPO; HAIIpaBJICH
OapuyecKkuii TpagueHT IO STOM HOpMalld B CTOPOHY YOBIBaHMS JaBJICHUS.
["opu3oHTanbHBIA OapyuecKuil TPaJueHT HAMpaBlIieH MO HOpMalIM K u300ape B
TOPU30HTAJIBHON IJIOCKOCTH, B CTOPOHY YOBIBaHMs JaBieHUS. | OpU30HTaIbHBIHI
OapuyecKHil rpaJueHT omnpeaesnsercs najgeHueM nasieHus B rlla Ha paccTosHum,
paBHOM 100 KM.

7. llpuauBsl (aTMOc(epHbIe) — BOITHBI TUIAHETAPHOTO Macintada B atMocdepe,
co3fgaBaeMbie TpuTsHkeHHeM CoiHIa (COJIHEYHBIE aTMOC(EpHBIC MPUIUBBLI) |
JIyHnsl (JyHHBIE aTMOC(EpHbIE IPUIIKBHI), TOJ00HO MPUIMBAM B MUPOBOM OKEaHE.

3.1. OcHOBHOE YpaBHEHHME CTATUKH aTMOChepbl

Besikuil ra3 mpou3BOIUT JABJIICHUE HAa OTPAHUYMBAIOIIME €T0 CTEHKH, T.€.
JNEeUCTBYeT Ha OTH CTEHKHM C KaKOU-TO cunou OaesieHus, HaIlpaBICHHOU
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MEPHEHIUKYIISIPHO K cTeHKe. Cuila JaBJIeHHs - 3TO BEKTOP, HAMIPABIEHHE KOTOPOTO
COBNAJAeT C HOPMAJbI0 K TOBEPXHOCTH (BHYTpb 0Obema). Ha BblneneHHBIM
BHYTpH arMocdepbl Kakou-mubo o00BbeM BO3JyXa JEUCTBYET CO CTOPOHBI
OKpYXaIOoIEero Bo3ayxa cuia gaBieHus. Co cBoel CTOPOHBI BO3AYyX U3HYTPU 3TOTO
o0beMa OKa3bIBAET TAKOB K€ JAaBJICHUE HAa OKpY:KaroUui BO3AyX. BblaeneHHbIN
HaMU 00BEM BO3yXa MOXKET OBITh CKOJIb YTOJHO MaJIbIM M B TIpeliesie CBOJIUTCS K
Touke. Takum oOpa3zoM, B KaXKJ0i Touke B aTMoc(hepe uMmeeTcs onpe/ierieHHas Be-
JUYHHA amMochepHo20 0asnenuss Uil 0asieHus 6030)Xa.

JlaBneHue BO3Ayxa - 3TO CKaJsIp, pPaBHbIA OTHOLIEHUIO MOJYJIS CHJIbI
JIABJICHMS K DJIEMEHTAPHOM IUIOIIA, HA KOTOPYIO 3Ta CHJIA IEUCTBYET.

Enununeit napnenust B Mexaynapoanou cucreme equaui] uamepenus (CH)
apisietcs [Tackans (I1a). Onun Ilackanb ecth naBiaeHue, kotopoe cuia B 1 HetoToH
MPOM3BOANT Ha om@ams B 1 M°. B METEOPOIOTHH NABICHHE H3MEpSIOT B
enunHuIax, koropeie B 100 pa3 6omnbiie [lackans, T.e. B rekronackansx (rlla).

Ecte u jpyrue enuHuIbl HU3MEPEHHS aTMOC(HEPHOTO  JaBJICHUS.
TpaauliMOHHO MPUHSTO BBIPAXKATH JABJICHUE B MUJUTUMETPAX pMymMHO20 Cmoaoa.
1 mm Hg = 1,33 rlla. lo BBeaenuss CU atmochepHoe NaBiieHHe MU3MEPSIIOCh B
munnuoapax (1 m6 = 1 rlla).

B Hexoropsix ctpanax (CLLA u np.) naBneHue uaMepsercs B OroumMax.

PaccMoTpum, 1o KakoMy 3aKOHY HU3MEHsSETCS aTMoc(epHOe IaBJCHUE C
BBICOTOM. Bynem cuurarh, 4TO BO3QyX - UACAIbHBIN a3, a arMoc(epa HaXOIUTCS

B COCTOSIHUM TOKOSI MO OTHOIICHUIO K 3€MHOM MOBEPXHOCTH. Takoe coCcTosiHuE
aTMoc(epbl HA3bIBACTCS CMAMUYECKUM.

Brinenum B armocdepe JBE MOBEPXHOCTH C OJMHAKOBBHIM 3HAYCHHUEM
naByieHus (M300aprUecKre TTOBEPXHOCTH), PACIIONIOKCHHBIC Ha BbICOTaX Z U Z+0Z
(pucyHok 3).

JlaBlieHHE Ha 3THUX MOBEPXHOCTIX 0003HauuMm uepe3 P u P+dP. Mexny
n3ob0apuyeckumMu moBepxHocTsiMu P u P+dP BeimenuM o00beM Bo3ayxa ¢
FOPH30HTATBHBIMA OCHOBAHMSMH ILIOMaAbl0 1 M° Kakmoe. Ha HibkHee

OCHOBaHUE 3TOr0 00bEMa CO CTOPOHBI

CMEXHOIO0  BO3JIyXa JEHCTBYEeT  Ccuia
ptdp JaBJIcHHsl P, HamlpaBeHHas CHU3Y BBEPX,
i it Ha BEpXHEE OCHOBAHHME - CHJIA [IaBJICHUS
z o't P P +dP HampaBJeHHas CBEpXY BHHU3.

z
{zﬂdﬁ
z+dz

P Cunibl  faBneHUs, JEUCTBYIOIIME Ha
OOKOBbIE TpaHH o00BEMa B COCTOSHHH
MOKOSI, B3aUMHO YPaBHOBEIIMBAIOTCHI.

Puc. 3. Cuuisl, JeHCTBYIOIINE HA Ha BbimeneHHbIE 00BEM JEHCTBYET

3JIEMEHTapHBIH 00bEM BO3/yXa. TaKKE CHJIA TSOKECTH Q, paBHas IO

MOJTYJIIO:

]

Q = pgdz (3.1)
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Y HalpaBJICHHAs 110 BEPTUKAJIN CBEPXY BHU3.
35ech p - IIIOTHOCTh BO3/1yXa, § - YCKOPEHUE CUIIBI TSKECTH.

CymMMa MpoeKIUid 3TUX CHJI Ha OCb Z B COCTOSTHUU TOKOSI OOpamiaercsi B
HYJIb:

P- (P+dP)-Q=0 (3.2)

[ToxcraBuB BMecTto Q ero BeIpakeHHE MO cooTHOomeHUio (3.1), momydum
OCHOBHOE YpasHeHue CIamuKku ammocgepol.

—dP = pgdz (3.3)

PaznenuB JsieByro W mpaByro yacth (3.3) Ha dz, mOJdy4MM JApYyro BUJ
OCHOBHOT'O YPaBHEHUS CTATUKU aTMOC(EPHI:

dP
—d—ng (3.4)
z

dP .
Benuunna —d—zGZ MPEACTABIIAET COOOM BEPTUKAIBHYIO COCTABIISIIOLLYIO
z

rpaauenta naasneHus. [IpaBas ydacte (3.4) mpeacraBisieT cOOOM CHITy TSKECTH,
NefiCTBYIOIIYIO Ha eXMHHYHBIT 06beM Bosayxa (H/M®). Takum 06pasoM, ochosHoe
ypasHeHnue cmamuku TO CBOeMY (PU3MUYECKOMY CMBICIY BBIpAXaeT pagHogecue
08YX CuJl - BEpTUKAJILHOTO IPaIuEHTa JaBJICHUS U CUJIbI TSHKECTH.

N3 0OCHOBHOTO YpaBHEHUS CTATUKH aTMOC(EPHI CIEAYET TPU CIEICTBUSI.

3.a. Ecmu BeicoTa Bo3pactaer (dz>0), to dP<0, t.x. mpaBas 4dactsh (3.4)
BCerja noiyioxkurenbHa. CrneaoBareiabHo, B aTMochepe aBlieHUe BCerja yowvleaent
C ygenuueHuem 6blcomyl. ITO CIIPaBEAJIMBO U B CIy4yae BIKEHUST aTMOC(hEepHI.

3.6. Beinenum B aTMocdepe BEpTUKaIbHBIA CIOW BO3JyXa C MOMNEPEYHBIM
cedenreM | M° M BBICOTOI OT JAHHOTO YPOBHSI Z 10 BEpXHEH IpaHulibl aTMOC(hEpPbI
Z,. Bec atoro cronba o6o3naunm uepe3 Q. Tak kak Bec 31eMEHTapHOro croJida
BBICOTOM OZ paBeH pgdz, TO BeC BCEro CTOJIOA:

Q= Zf,ogdz (3.5)

[IpounTerpupoBaB npaByro U JieByto 4dactu (3.3) B mpenenax oT Z, THe
nasneHue P, 10 Zp, TAe 1aBJIEHUE PaBHO HYJIIO, TOJIYYHM:

0 z,
I_ dp = ngdz wm P=Q (3.6)
p z

Takum oOpa3zoM, dagreHue 8030YXa HA KAHCOOM YPOBHE PABHO 8eCy Cmoada
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6030yXa eOUHUYHO20 NONEPEUHO20 CeYeHUsl U BbICOMOU OM OAHHO2O YPOBHS 00
8epxHeli 2panuybl ammocgepbi.

B 3akpbIThIX MOMEIIEHUAX JIaBJIEHWE HAa KaKOM-JIHOO YpOBHE, COIJIACHO
3akoHy [lackans, He OTJIMYaeTCs OT JaBJICHUSI BHE TIOMEIIICHUS Ha TOM K€ YPOBHE.
OT0 O0OCTOSTENBCTBO IMMO3BOJISIET YCTAHABIMBATH NPUOOPHI I  HU3MEPECHHUS
naBieHus: (pTyTHble OapoMeTphl WM OapOMETphI-aHEPOHUbl) B TOMEIICHUSX
METEOPOTOTHYECKUX CTAHIIHM.

3.8. OcCHOBHOE YypaBHEHHE CTAaTUKH TIO3BOJISIET CJE€NaTh BBIBOJBI
OTHOCHUTEIHHO CKOPOCTH YOBIBaHMS naBiieHWs ¢ BbhicoTor. CormacHo (3.3) mpu
NoJThbeMe Ha OJHY W Ty ke BbIcoTy (dz=const) ymenbmenue nasienus (-dP) tem
Oonpiie, 4em OOJbllIe IUIOTHOCTh BO3AyXa p (IpU TOCTOSHHOM YCKOPEHUHU

cBoOOHOTO TagcHus, §=CONst). C yBenIn4YeHNEM BBICOTHI IDIOTHOCTh BO3/IyXa, KaK
IIPaBUIIO, YOBIBAET.

CrenoBaTeNbHO, YeM Gblile PACHONONCEH YPOBEHb OM NOBEPXHOCIU IeMIl,
mem MeHbuie yObleanue 0asleHus npu nooveme Ha o0Hy u my odice evicomy (z.
Hnvimu cnosamu, paccmosiiue medxncoy 08ymMsi u300apuyeckumu no8epxXHOCmsMu,
omcmosawumy opye om opyea Ha 0OUHAKO8YI0 eeiuyury oaeienus (AdP=const),
mem Oonbule, Yem OObULe 8bICOMA OM NOBEPXHOCMU 3eMIIU.

Ecnu TOYkM pacrnonokeHbl Ha OJHOM M TOM ke Hu300apuuecKou
MTOBEPXHOCTH, TO TJIOTHOCTh BO3yXa B 3THUX TOYKAaX OYyJET 3aBUCETh, COTJIACHO
yYpaBHEHHUS COCTOSHUS, TOJIBKO OT TEMITEpaTyphl BO3AyXa.

DTO 03HAYaeT, YTO MPHU YBEIUYCHHUU BBICOTHI HA OJHO W TO JKE€ 3HAYCHHC
(dz=const) oTHOCHTENBHO HEKOTOPOW HM300apUYECKON MOBEPXHOCTH TMOHUKCHUE
JaBJICHHS B 00JIee X0JIOJHOM BO3AYITHON Macce OOJIbIlle, 9YeM B TEIUION Macce, T.c.
8 X0JI00HOU Macce Oasienue yovieaem ¢ 8biCOmMoll bvicmpee, wem 8 bojiee menou
6030YWHOU Macce. ITO TIOATBEPXKIACTCS TEM, 4YTO B CpEAHEM U BepxHEH
Tporocdepe B XOJOIHBIX BO3AYIIHBIX Maccax mpeobiaiaeT HU3KOe JaBJICHHE, a B
TEIUTBIX Maccax - BHICOKOE.

OrneHrM 3HAaYEHUE BEPTUKAIHHOIO TPAJMCHTA JIABJICHUS MPU HOPMAIBHBIX
YCIIOBHSIX BOIIM3M YPOBHS Mopsi, rae p=1,29 kr/m® u g=9,81 m/c®. [loacTaBuB 3TH
3HaueHus B (3.4) moiaydyum 3HA4YEHUE ITOro rpagaueHta, pasHoe 12,5 rlla/100 wm.
Takum oOpa3om, BONM3U YpOBHS MOps JaBlieHHE yMeHblnaercs Ha 12,5 rlla npu
noabeme Ha 100 m.

3.2. bapomerpuueckue Gpopmyibl

OCHOBHOE YpaBHEHUE CTATUKU SIBISETCS OJHMM U3 BaXXHEUIINX B
Meteoposiorud. Ha  ero  OCHOBE  yCTaHABIMBAIOTCS ~ 3aKOHOMEPHOCTHU
BEPTUKAJIBLHOTO PACHpPENeNICHUs] JaBJIEHUS, TUIOTHOCTU W MAacchl BO3AyXa. JTO
OCYIIECTBIISIETCS C TTIOMOIIBIO Oapomempuieckux ¢popmyii, KOTOPbIC MPEACTABISIOT
coboli wuHTEerpasbHbie (Gopmbl ypaBHeHUs (3.3) mOpu pa3IUYHBIX CIIydasx
pacapeaenaeHus I0OTHOCTH BO3yXa.

Jns monydeHuss HMHTErpajbHON (OPMBI OCHOBHOTO YpaBHEHHUSI CTAaTHUKH
IIPOMHTETPUPYEM JIEBYIO U ITpaByro yacTH (3.3) B mpeneax ot ypoBHs Mops (z=0),
rie aaBjieHue Py, 10 MPOU3BOIBHOM BBICOTHI Z, TA¢ AaBiieHue P. [Ipu 3Tom yurem,
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4YTO, HAa OCHOBAHUMN YPABHCHUA COCTOSAHUSA, INIOTHOCTh BO3yXa paBHA p =

RCTU
Torma momyunm:
P z
[ (3.7)
o P Ry
[Tocne nHTErprpOBaHUA U MOTEHIIUPOBAHUS UMEEM:
_j9dz
P=pPye "R (3.8)

VYpaBuenue (3.8) sBmsgerca oOwmweld OapomeTpuueckoil (popmyion B
uHTEerpadbHoM Buae. YpaBHeHus (3.3) u (3.8) UCHONB3YIOTCS IJIs MOJy4YCHUS
pa3nuuHbIX OapoMeTpuueckux gopmys. B obiiem ciydae temreparypa, a BMECTe
C HEH U IJIOTHOCTh BO3/yXa SIBJIAIOTCS JJOBOJBHO CIOKHBIMU (DYHKIIMSIMU BBICOTHI,
YCTAaHOBUTh AHAIIMTUYECKUNA BHUJ KOTOPBHIX HE BCErJa MPEACTABISIETCS BO3-
MOXHBIM. [103TOMYy paccMOTpPUM HECKOJIBKO YaCTHBIX CIIy4aeB, Pa3IMYarOIIUXCs
Pa3IMYHBIMU TPEANOI0KEHUSIMU OTHOCUTEIIBHO BEPTHUKAIBLHOTO pPACIPEICICHHUS
TEeMIIepaTyphl WX MJIOTHOCTH.

Oonopoonas ammocghepa. 1lpennonoxuM, UYTO TUIOTHOCTh BO31yXa C
BBICOTOM HE U3MEHSCTCS, T.C.:

p = po =const, (3.9)

rae pg - mwiotHocth Bosayxa mpu z=0. IIpeneOperaercs Takxke 3aBUCHMOCTBIO

YCKOpEHHUsI CBOOOJHOTO MaJIeHusi OT BBICOTHI (g=CONSt) u Oynem cuuTath BO3IYX
cyxuM (T =T,). Takas armocdepa Ha3bIBaeTcsa 00HOpoOHou. Ha ocHOBaHuUM

ypaBHeHus (3.3), mociie ero HHTErpUpPOBaHUS B TIpenenax naBiieHus ot Py 10 P u
BeICOTBI OoT 0 10 Z, moiyduMm oOapomempuueckyro @opmynry 00HOPOOHOU
ammoceghepul:

P=PO — pPo9Z (310)

N3 (3.10) cnemyer, 4To naBieHHWE B OJHOPOJHOW aTrMocdepe yOBIBaeT To
JUHEHHOMY 3aKOHY, a €€ BBICOTa KOHeuHa, o0o3HauuMm ee yepe3d H. U3 (3.10)
UMEEM:

0=Py — po9z wau H _ o (3.11)
P09

HOI[CTaBI/IB Lo U3 YPaBHCHUS COCTOAHUA IJIs1 CyXOro BO3/1yXa, IIOJyYUM:
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_ chTO _ 27ZRC (L+aty), rae (3.12)

a % 0.0037 rpag~?!

H

OTcroma ciaemyeT, 9YTo BbICOTa OAHOPOIHOW aTMOC(ephl 3aBUCHT TOJBKO OT
TeMIepaTypbl Bo3ayxa Ha moBepxHoctu 3emun. Ilpm t=0°C ona cocraBmiser
Hy=7993 m ~ 8 kM.

K armocdepe dopmyna (3.10) He mpuMeHHMa, TaKk Kak JaeT IajJeKoe OT
pETbHOCTH  paclpejelieHue  JaBjieHus ¢ BbicoTol. Ho oma  gaer
yIIOBJICTBOPUTEIILHBIC PE3YJIBTATHI ISl THIPOChEphl, B KOTOPOH TUIOTHOCTh Majio
MEHSIETCS C TITyOWHOM.

Temmepatypa Bo37yxa, COTJIACHO YPaBHEHHSI COCTOSIHHSI, M3MCHSICTCS B
COOTBETCTBUH C COOTHOIIICHUEM

T — P

Repg

(3.13)

Bo3pMeM poU3BOAHYIO 110 BBICOTE OT JIEBOW U IpaBoii yactu (3.13):

dT 1 dP
— = — (3.14)
dz Ryppdz
dP
3amMeHUB & U3 ypaBHEHUs CTaTUKH (3.4), OTy4nM:
ar _ g . —_ar —9
2z —r, > M Ya= 7,70 Ya R (3.15)

¥, Ha3bIBAIOT IPAJUEHTOM aBTOKOHBEKIMU. YHUCIIEHHO OH paBeH 3.42°C/100m.
N3 ypaBuenus (3.15) crnenyet, 4To B OJTHOPOJHON aTMOc(epe Temmeparypa
yOBIBaE€T C BHICOTOM MO JIMHEHHOMY 3aKOHY:

T'=Ty— ¥4z (3.16)

Usmenenue nromuocmu 6030yxa ¢ @vicomoii. PaccMOTpuM Kak U3MEHSIETCS
IJIOTHOCTh BO3MyXa C BbicoTOM. C 3TOH 1enblo mpojorapudMupyeMm, a 3aTeM
npoauddepeHipyem mo BBHICOTE JIEBYIO U MPABYI0 YacTh YPABHEHUS COCTOSHHSI
JUISL CyXOTO BO3yXa:

P=R.pT (3.17)

B pe3ynbTaTe npoBeeHHBIX ONEPALMI MOTYyYUM:

1 dF 1 dp 1 dT

paz paz T az (3.18)
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dP
3ameHsist -, 13 YPaBHEHHMS CTAaTHKU (3.4) u noxacrasnsas p u3 (3.17),

HaleM:
1dp__1.dp 1dT (3.19)
P dz p dz T dz
4 dar o
Tak kak a2 V4 a <, — ¥ — BEPTHKAIbHBINA IPATUEHT TEMIEPATYPbI B
(M

aTMocdepe, TO MPUXOIUM K pe3yIbTaTy:

1 dp

R ) (3.20)

N3 dhopmynel (3.20) crienyeT Tpu BOZMOKHBIX CITydas:
dp 5
a. Ecimu y = ¥, TO — = (0, T.e. INIOTHOCTH BO3/IyXa C BBICOTOM yBennuuBaeTcs. B
=

TOM ciy4dae Oojiee XOJOJHble W 0OoJee TIUIOTHBIE CJOM BO3ayXa OyayT
OOpyImIMBaThCSl BHU3, BBITECHsA Oojiee TEMablid BO3AyX BBepX. HaumHaetcs
IPOLIECC MHTEHCUBHOTO NIEPEMEIINBAHUS BO3/1yXa MO MOBEPXHOCTU. DTOT MPOIIECC
HA3bIBACTCSI CB0O0OHOU VI 2PABUMAYUOHHOU KOHBeKyuell. B pealIbHbIX yCIIOBUSX
OH HaOJI0JaeTCcsl B JHEBHBIE Yachl (IIPEUMYIIECTBEHHO B TEIJIOE BpeMs roja) B
IPU3EMHOM clioe aTMoc(epbl. B 3TOT nmepuos BpeMeHU pealibHble BEpTHKAIbHbIE
I'paJNeHThbl TEMIIEPATYPbl B IPU3EMHOM CJI0€ MHOTO OOJIBIIIE ¥, .

d . .
6. Ecmu y =y, 1O é = 0 wunu p = const, ITO caydail OTHOPOIHOM aTMOC]EPHI.

dp o
B. Eciu ¥ < ¥4, TO % < 0, T.e. INIOTHOCTb BO3/1yXa yOBIBACT C BHICOTOM.
z

B 3TOM ciydae KOHBEKTHBHBIC JBIKEHHUS B MOTPAHUIHOM CIIoe aTMochepsl
HE pa3BUBAIOTCSI.

Hzomepmuueckas ammocgepa. PactipeneneHue naBieHHs C BBICOTON B
TOM Cllydyae ONpeaeNsercs MNpU CISAYIOLUX MPEINOoJIOKEHUIX: BO3IyX CyX
(T =T,), yckopeHHe CBOOOIHOTO MajJCHUS IMOCTOSIHHO MO BbICOTE (G=CONSt),
TeMIIepaTypa He MU3MEHsETCsl ¢ BbicoToM, T.e. T=Tp=const (7, - Temmeparypa Ha
ypoBHe Mopsi). Takas armocdepa Ha3bIBAETCS UZ0MEPMUYECKOLL.

[Ipy ykazaHHBIX MOPEANOJOXKEHUAX U3 (3.8) MONyUUM OapomempuiecKyro
Gdopmyny uzomepmuyeckol ammocgepwi.

_9(z=2)

P=Pe & (3.21)

JlaBnenue B UW30TEPMHUYECKOW aTMocdepe yObIBaeT ¢ BBICOTOW TIO
HKCMOHEHIIMAJFHOMY 3aKOHY, a €€ BBICOTa paBHa OeCKOHEYHOCTH, T.e. P—0,
TOJILKO TIpH Z—»co, VI3MeHeHNe NaBleHUS C BBICOTOW 3aBUCHT OT TeMIIEPaTyphl.
Ilpu 6onee evicoxoli memnepamype OasieHue 6 UIOMEPMUYECKOU ammocghepe
ybvisaem ¢ 8biCOMOl MedlenHee, yem npu 6oJiee HU3KOL memnepamype.
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[IycTh Ha IPOU3BOJILHOM BBICOTE Z; AABJICHUE P, a HA BBICOTE Z, - 1ABJICHUE
P,. Toraa, ucronb3ys ABa NEPBBIX WICHA PA3NIOKEHUS] (PYHKIIUU «€» U YUUTHIBAs
cootHomeHnue (3.12), moxuo (3.21) 3anucarth B BUJIE:

P -R[1- 22 1) (3:22)

Pemast 3To YPaBHCHHUC OTHOCHUTCIBbHO PAa3HOCTH BBICOT U YUUTBIBAA YHCJICH-
HOC 3HA4YCHHUC H, IMOJIy4YUM:

P -P
7, — 21 =8000(1+ at)lle (3.23)
re @ = 0.0037 rpax’

D10 ympolleHHas OapoMerpuueckas ¢GopMmyna s H30TEPMHYECKOM
atMocdepsl unu gopmyna babune. 3aech t - cpenHsas Temieparypa Clios MEXIY
BBICOTAMH Z; | Z3,

®opmyina (3.23) MOKET NPUMEHSTHCS MPU OMPEACIICHUH PA3HOCTH BBICOT B
MeTo/1e 0apOMETPUUYECKOTO HUBEIIMPOBAHUS.

Honumponnas ammocgepa. Tlpenmonoxum, 4to Bo3ayx cyx (T=T,),
YCKOpEHHUE CBOOOJHOrO MaJIeHUsl MOCTOSHHO MO BbICOTE (gJ=CONst), Temmneparypa
JMHEWHO U3MEHSETCS C BBICOTOM:

T=Ty1, (3.24)

rne 1, - Temmeparypa Ha YypOBHE MOpS WM TOBEPXHOCTH 3eMJIH, ¥ -
BEPTUKAJIbHBIA  TpaAueHT Temmeparypbl. Takas aTMocdepa Ha3bIBaeTCH
noaumpontoti. 1locne nmpeoOpa3oBanus ypaBHeHus (3.8) ¢ yueroMm ycnoBus (3.24)
MOJIYYUM OApoMempuyeckyro Gopmyny 0Jisi HOIUMPONHOU AMMOCHepbl.

9/Rey
P (L2 (3.25)
I:)O TO .

N3 (3.25) BUIHO, YTO, BO-NIEPBBIX, YEM OOJbIIE BEPTUKAIbHBIN T'PaIUEHT
TeMnepatrypsl (y), TeM ObICTpee yOBIBaeT NaBjieHUE C BBICOTOH. M, BO-BTOpHIX,
BBICOTA TOJMUTPOMHON aTMOC(EPHl MOXKET H3MEHATHCS B IIMPOKUX IMperenax.
OmnpenenuM BbICOTY MOJIUTPOIHOM aTMOchepsl U3 yCIOBUS:

To—/H, =0 mm Hy:T70 (3.26)

[Tpu y=0 BBICOTA MONMUTPONHOI aTMOC(Epbl CTAHOBUTCA HEOMPEAENIIeMOit
(H,—©). DT0 cOOTBEeTCTBYeT pPACHpENCICHUI0 NaBICHHA B H30TEPMHUYECKOM
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aTMocdepe.

I[Ipu »=3,42°/100 M u Ty=273K BBICOTAa MOJUTPOMHON aTMOC(hEphI
coctaBisieT 7993 M, 4TO COOTBETCTBYET BBICOTE OJHOPOAHON arMmocdepbl. ITO
O3HAuaeT, YTO €CIM TeMIlepaTrypa B aTMocdepe MmoHmkaeTcs Ha 3,42° Ha Kaxable
100 M, TO TUIOTHOCTH C BBICOTOM OCTaeTCs MOCTOSHHON BenuuuHON. OYeBUAHO,
YTO €CJIM BEPTUKAIBHBIN TpagueHT Temneparypsl >3,42°/100 M, TO MIOTHOCTH C
BBICOTOM OyJIeT YBETUUMBATHCS.

Tonnas bapomempuuecxas popmyna (hopmyna Jlannaca).

Paccmotpum o0miuii ciydail ©3MEHEHHS JABJICHHS C BBICOTOW. YUTEM W3-
MEHEHHE YCKOpPEHHUsI CBOOOJHOrO MAaJICHUS B 3aBUCUMOCTH OT IIUPOTHI (@) U

BBICOTHI (2):
g=g,(1-a,cos2¢p)l-a,z), (3.27)

rae Jo -yCKOpeHHe CBOOOHOTO MaJIeHUs Ha YpOBHE MOPS U Ha mHpoTe @ = 45°, a;
U 8, - HEKOTOPbIE KOHCTAHTBHI.

Torna ypaBHenue (3.3) mociie TOJCTAHOBKA B HEro IUIOTHOCTU W3
YPaBHEHUS COCTOSIHUS BIIAJKHOTO BO3/lyXa MPUMET BU/L:

_dP _ g,(L-a, cos2p)1-a,2)dz (3.28)
P  RT,(l+of)1+0608S)
R.To .
[IpuHuMas BO BHUMaHUE, 4TO . =Hg (BbICOTa OJTHOPOJHOUN aTMOC(ephl),
0

¥ TIOCJIe HEKOTOPBIX MpeoOpa3oBanuii U UHTErpupoBanus (3.28) moaydnm:

z,—2, =—H,(1+of 1+ 0,608S 1+ a, cos 2¢ 1+ azz)ln% (3.29)

1

ITockosbky —In P In A 23lg %, TO TIOJIHAsE OapomeTrpudeckas dopmyia
1 2 2

(JIamutaca) okOHYATENIbHO MPUMET BU:
- = P
z, -2, = B(L+ of 1+ 0,6085 )1+ a, cos 29 )1+ azz)lgFl (3.30)
2

Bemnunna B=2,3Hy~18400 M Ha3bIBaeTCA Oapomempuieckoil nOCMOosHHOU,
a cpenHue 3HaueHuss f uw S cpenHeil OapoMeTpUyECKOW TeMIiepaTypoll u
MAaCCOBOU JIOJIEW BOJSIHOTO MHapa.

VYpasuenue (3.30) npuMeHsIeTCs] Ha TIPAKTUKE JIUIID TPU 0apOMETPUIECKOM
HUBenupoBaHuu. [l pemieHuss OONBIIMHCTBA METEOPOJIOTHYECKUX 3a1ad, C
JIOCTATOYHO BBICOKOM CTENEHbIO TOYHOCTH, HCIOIBb3YIOT OaApoMempuyecKkyio
Gdopmyny peanvrol ammocghepwi:
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z,-12, =B(l+af)lg % (3.31)

2

CootBeTrcTBeHHO hopmyity (3.8) MOKHO 3amHcaTh B BUJIC:

_ 9(z,-7)

P,=Re ', (3.32)

rae T =2731+of) - cpedusis Gapomempuueckas memnepamypa CJlos BO3JyXa,
3aKJII0YEHHOTO MEXY YPOBHAMHU Zp U Z;. CpeHsisi OapoMeTpuueckasi TeMieparypa
- 3TO Takas MOCTOSIHHAs B Mpejesiax clios TeMIeparypa, KOTopas oOecrieunBacT
3HAUCHUA JaBJICHUS HAa €ro TrpaHulax, HaOdoJaeMble TPH  PealbHOM
pacrpee/icHHd TeMIeparypsl ¢ BbeIcOTOW. IIpakThdecku T MNPHUPABHUBAIOT K
cpenHel apudMeTHYecKon TeMrepaType B Cioe.

®opmyibl (3.31) u (3.32) npUMEHSIIOT AJIsL CJOS 33JJaHHON KOHEeUHOU MOJUJUHDbL,

I KOTOPOT'O M3BECTHO 3HAUCHHE T .
3.3. bapuyeckasi cTyleHb

JIns mpuOIM>KEeHHOM OLICHKU M3MEHEHHS! BBICOTHI MO M3BECTHOM pPa3HOCTHU
JABJICHUI Ha IPAKTUKE YaCTO UCIOJIb3YIOT 0ApUUYECKYIO CTYTEHb.

Bapuueckoii cmynenvio (D) Ha3pIBaeTCs Takas BBHICOTA, HA KOTOPYIO HYXKHO
MOAHATHCS C UICXOTHOT'O YPOBHS, YTOOBI JaBJIeHHE MOHU3WIOCh Ha 1 rlla. Enuauna
n3MepeHus Oapudeckoi crynenn m/rlla.

[To cBoemy cmbIcity, Oapudeckas CTyNeHb SIBJSETCS BEIUYHMHOUW OOpaTHOM
BEPTUKAJIIBHOMY I'PAJIMEHTY JIaBJICHUS, T.€.:

dz
h == (3.33)

Ha ocHOBaHMM OCHOBHOTO ypaBHEHUS CTaTUKU (3.4) MOXKHO 3aMucaTh:

= (3.34)

BripasuM IJIOTHOCTH BO3JyXa uepe3 ero TemIeparypy M JaBJeHUE,
UCIIOJIB3Ys YPAaBHEHUE COCTOSTHUS BJIAKHOTO BO3yXa:

h=—C_ (3.35)

N3 cpaBHeHus OapuyecKMX CTyNeHeW Ha OJTHOM M TOW ke M300apudecKou
noBepxHocTH (P=const) BuaHO, 4TO Gapuyeckasl CTyNeHb B TEIUIOW BO3AYIIHOU
Mmacce Oouibliie Oapuueckoi crymeHu B xosogHoit macce (h.>hy). ITostomy Ha
BBICOTAX JIaBJICHWE B TEIUIOM M XOJOJHOM BO3AyXe OyneT HEOIWHAKOBBIM: a

48



TEIJIOM BO3MyXe OHO OyAeT BhIlIE, 4YeM B XoJomHoM. ClenoBaTelbHO, TEIIbIe
obmactu B arMocdepe SBISIOTCS B BBICOKUX CJIOSIX OOJACTSAMH BBICOKOTO
JaBJIEHHS, a XOJIOIHbIE 00aCTH - 00JIaCTIMU HU3KOIO JaBJICHUS.

3HavyeHuss OapuuecKol CTyNEeHU MPH Pa3HBIX TEeMIepaTypax U AaBJICHHUIX
npuBeieHbI B Tabmuie 3.1.

Tabnuya 3.1. 3nauenus bapuyeckou cmynenu (m/2lla)

asnenue, Temnepamypa, C
I'Tla -40 -20 0 20 40
1000 6,7 7,4 8,0 8,6 9,3
500 13,4 14,7 16,0 17,3 18,6
100 67,2 73,6 80,0 86,4 92,8

3.4. [Ipumenenune 6Gapuueckux popmy.a

C noMo1pto 6apoMeTpuuecKuX GopMy MOKHO pelIaTh psjl MPaAKTUYECKUX
3a/1a4.

a. bapomempuueckoe nueenupoéanue - HaXOXKJIEHUE PA3HOCTU BBICOT IO
U3BECTHBIM 3HAUYECHUSAM JABJICHHUS M TEMIIEpaTypbl Ha JABYX YPOBHsX. OObIYHO
uCnoas3ytoTcs popmysst (3.23) unu (3.31).

0. IIpusedenue oasnenus K ypoeHI0O MoOps, T.€. HAXOXKACHUE JABJICHUS Ha
YPOBHE MOPS 1O U3BECTHBIM 3HAUEHUSIM JaBJICHUS HA BHICOTE METEOPOJIOTMUECKON
CTaHIIMU W cpeaHell Temmeparypsl cnosi. CpengHsis TeMieparypa  Clos
ONpeeNsieTcs] Kak cpeaHee apu(pMeTHdecKkoe MEexAy TEeMIEepaTypoid Ha BBICOTE
meTeoposiorndeckoi cranmmu (7) u temmneparypoir Ha ypoBHe Mops (7p). T
BBIYHCIIIETCS] HA OCHOBAHUU COOTHOIICHMS:

T=Ty12, (3.36)

r7ie Z - BhICOTA CTaHIMM Hajx ypoBHeM Mops, ¥ = 0,6°/100 M - BepTUKaIbHBIHA
IpagueHT TeMIepaTypsl B atMocdepe.

[IpuBeneHHOE K YPOBHIO MOpS [1aBJICHUE HAHOCUTCS HA MPU3EMHBIC
CUHONTUYECKUE KapThl. DTOW Olepaluel MCKIYaeTCs BIMSHUE pa3inuhil B
BBICOTE CTAHIIMN HAa BEJIMYUHBI JABJICHUS U CTAHOBUTCS BO3MOXHBIM BBISCHUTH
TOPU30HTAIBHOE PACTIPE/ICIICHUE TABICHUS.

B. Haxooicoenue cpeoneii memnepamypsi CTO710a BO3AyXa MO HU3BECTHBIM
3HAQYCHUSIM BBICOT M BEJIMYMH JaBJICHUS HA HUX. /[ 3TOr0 MOXHO HUCMOJIb30BaTh
dbopmyny (3.31)

r. Onpedenerue pacnpeoeyieHus ammoc@epHoco oasienusi ¢ gvlcomotl. B
CpelHEM OCHOBHBIM M300apUYECKUM MOBEPXHOCTSIM COOTBETCTBYIOT CIIEIYIOIINE
BbicOTHI: 1000 rlla - ypoBens mops, 850 rlla — 1,5 kM, 700 rlla — 3,0 km, 500 rlla
— 5,5 xm, 400 rlla — 7,0 xm, 300 rlla — 9,0 kM, 200 rlTa — 12,0 kM, 150 rIla — 13,5
kM, 100 rIla — 16,0 km, 50 rlla — 20,5 kM, 10 rlla — 31,5 kM. M3 3THX maHHBIX
BUJTHO, 4TO 50% atmocdeps cocpenoroueHa B cioe 5,5 kM, 80% - B cioe 12,0 kM,
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90% - B cimoe 16,0 kM, 99% - B cioe 31,5 kM.

1. OnpenenacHrue Macchl aTMOC(HEpHI.

Od4eBUIHO, YTO Macca BO3AYIIHOTO CTOJ0A C MOMEPEYHBIM cedeHUuEeM 1 M’
OIPEICIIACTCS U3 COOTHOIICHHMS:

m= Ide (3.37)

[Ipennonoxkum, 4To MIOTHOCTh BO3/lyXa B 3TOM CTOJ0€ MOCTOSIHHA p = pg = const
(po - TUIOTHOCTH BO3/yXa Ha YPOBHE MOps), YTO COOTBETCTBYET YCIIOBHUSIM

OJTHOPOJHOM aTMocdepsl. UTOOBI MOJIy4uTh Maccy Bceil aTMoc(epbl HaJl0 Maccy
BO3JIYIIIHOTO CTOJI0A «M)» YMHOXKHUTh Ha IJIOIIA/Ib 36MHOU MOBEPXHOCTH, T.€.:

M =47R2 pgHo mm M =4R% —— Hg, (3.38)
ReTo
rae R - cpennuii paanyc 3emun, paBHblil npumepHo 6400 kM, Hy - BBICOTA

oHOpoIHOM aTMocdepsl. [loacTaBmss YncieHHbIe 3HAYCHHS BETUINH, BXOISIIAM
B (3.38) moayunm maccy armochepy 3emmu. Ona paBHa 5.3 -10"kr.

3.5. CranpaptHas atmocdepa

Pacuetsl, cBsi3aHHBIE C KOHCTPYHUPOBAHUEM, HUCTIHITAHUEM U AKCILTyaTaluen
JICTaTEeNbHBIX aNapaToB (CaMOJIETOB, PAKET, UCKYCCTBEHHBIX CITyTHUKOB 3eMJIH,
KOCMUYECKHX Kopabmnei) u mupubopoB, TpeOYIOT CBEIEHUS O 3HAYCHHSIX
METEOpPOJIOTUYECKUX BEJIMYMH (JIaBJICHHE, TEMIIEpaTypa, IUIOTHOCTb, BIAXHOCTb
BO3/lyXa, CKOPOCTb B€Tpa) MU Apyrux (U3HUECKUX MapameTpoB (YyCKOpEHHUe
CBOOOJHOTO MaJIeHUsI, BI3KOCTH BO3/lyXa, CKOPOCTH 3BYKa) HAa Pa3HbIX BBICOTAX.
PeanpHble 3HAUEHUS TMEPEYUCICHHBIX BEITUYMH MOTYT H3MEHSTHCS B ITUPOKHX
npenenax. Jlns cpaBHEHUs pe3yJIbTaTOB MCHBITAHUS JIETATENIbHBIX alllapaToB U
NpUOOPOB, MOJYYCHHBIX B PA3IUYHBIX aTMOC(HEPHBIX YCIOBUSX, MPUHITO HX
NPUBOJNTh K HEKOTOPBIM HOPMaJbHBIM (CTaHJAAPTHBIM) YCIOBUAM. Takyro
aTMoc(epy C HOPMAJbHBIM pACIPEACICHUEM 110 BEPTHKAIU TEPEUNCICHHBIX
(U3MYSCKUX BEIMYMH HA3BIBAIOT cmanoapmuou ammocgepoti (CA). Hanpumep,
TapupoBKa MPUOOPOB (0apOMETPpUUECKHI BHICOTOMED, YKa3aTelh CKOPOCTH BETpa
U JIp.) TPOM3BOAMTCS JIJIsi CTaHIAPTHBIX yciaoBui. K HMM BBOIATCS TMOMPaBKH,
YYUTHIBAIOIINE OTKIIOHEHUE PEATbHBIX YCIOBUM OT CTaHAAPTHBIX.

B 1981 romy BBeaeHa Mopenb cTaHAapTHON armochepbl «ATmocdepa
cranaaptHasa. [lapamerps» (I'oct 4401 - 81), koTtopast OJIM3KO COOTBETCTBYET
cTaHjapTy MexayHapoaHoOW opraHu3anuu TrpaxaaHckod asuanuu (MOI'A). B
ATOM CTaHJIAPTE MPEJICTABIIEHO PACIPEICIICHUE 10 BBICOTE CIEIYIONINX BEJIMYUH:
TeMIlepaTypa, AaBJI€HHE U IJIOTHOCTh BO3/lyXa, CKOPOCTh 3BYKa, JUHAMUYECKas U
KMHEMaTH4ecKasi BS3KOCTb, TEIUJIONPOBOJHOCTh, BEPTUKAJIbHBIM  MacmTad
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atMoc(epbl, KOHIIGHTpAIMsl YacTHUI], CPEIHsAs CKOPOCTh YAaCTHUI], 4YacTOTa HX
COyJapeHHil, CpeliHss JJIMHAa CBOOOHOTO mpodera — Jyuist ¢iaost ot 2 M j0 80 kM., a
JIJI. HEKOTOPBIX napaMeTpoB A0 1200 km.

Temneparypa U AaBieHHE BO3AyXa Ha YPOBHE MOpPSI MPUHATHI PABHBIMU
288.15 K (15°C) u 1013.25 rlla, yckoperus cBo6oaHOro nagesus 9.80665 m/c’.

BeprtukanbHoe pacnpeiesieHue TeMIepaTypbl pacCUUTHIBATIOCH JIJIST KaXKI0TO
U3 IATU clioeB atMocdephl (Tporocdepa, ctpaTocdepa, Me3ochepa, TepMmochepa u
sKk30c(epa) Kak TuHeHHast (PyHKIMS Te0nOTeHIMaIbHON BRICOTHL. B Kaxaom croe
BEPTUKAJIBHBI  TPaJMEHT  COOTBETCTBOBAI  €r0  CPEIHEMY  3HAYEHHUIO.
Pacnipenenenne naBieHUs] pacCUUTHIBAJIOCH MO OapoMeTpUYecKoi (Gopmyne ais
U30TEPMUYECKON U MOAUTponHON aTtmocdep. IlnoTHOCTE BO3ayxa omnpenensiach
110 YPaBHEHUIO COCTOSTHUS.

Kpome ocnoBHOU Mmopaenun CA pa3paboTaHo emé HECKOIbKO MOJEINEH,
HA3bIBAEMBIX CIPABOYHBIMM MOJAEIAMH. Mojenu pa3paOoTaHbl pa3feinbHO IS
3UMBI (IeKa0phb - SHBAPh) U JieTa (MIOHb - Utoib) A mupot 30, 45, 60 u 80°, a nns
mupoTsl 15° — 1i1g Bcero roaa.

3.6. 'eonoTennuaj. A0OCOJTIOTHASA U OTHOCHTEJILHASA BBICOTA
H300apUYeCKUX NMOBEPXHOCTEN

Pacnipenenenne arMocepHOro MAaBi€HHS B MPOCTPAHCTBE HA3bIBAIOT
oapuueckum noiem. B KaxI0il TOYKe MNPOCTpaHCTBA aTMOC(HEPHOE J1aBlICHUE
XapaKTEepU3yeTcsl OAHUM YHMCIOBBIM 3HAuY€HHEM. ATMOchepHOE MJaBi€HUE U
Oapuyeckoe MoJie ABIAIOTCS CKATAPHLIMU BETUYMHAMU U UX MOXHO MPEICTAaBUThH
Ha TUIOCKOCTU JUHUAMU DABHBIX 3HAYEHUU - U300apamu, a 6 NpoCmpamcmee -
NOBEPXHOCMAMU PABHBIX 3HAYEHUL - U300aAPUYEeCKUMU NOBEPXHOCTIAMU.

Best atmocdepa kak Obl MpOHH3aHA CEMEWCTBOM H300apUUYECKHX TMOBEPX-
HOCTEH, OrMOarolMX 3eMHOM map. DTH MOBEPXHOCTU HAKIOHEHBI OTHOCUTEIBHO
YPOBEHHBIX MOBEPXHOCTEW, B TOM 4HCIe W ypoBHA Mops. [loaTomy B pasHbIX
CBOMX TOYKaX Kakaas M300apuyeckas MOBEPXHOCTh B KAKIbIKI MOMEHT BPEMEHU
HAXOJIUTCS HA PA3IMYHBIX BBICOTAX HAJ ypOBHEM Mops. Tak kKak atMochepHoe
JABJIEHUE HETPEPBIBHO MEHSAETCS C TEYEHUEM BPEMEHH, TO HEMPEPHIBHO MEHSAETCS
U PacIoyio’KeHrEe N300apruiecKiX MOBEepXHOCTEN B aTMoc(epe.

YtoObl cCleIuTh 3a M3MEHEHUSMH Oapuyeckoro Tmojs (a Takxke
TEPMUYECKOTO MOJIST) €KETHEBHO MO TAHHBIM PAIMO30HIMPOBAHMS BO MHOTUX TOY-
Kax 3eMJIM COCTaBIISIIOT KapThl Tomorpaguu m300apUyuecKUX MOBEPXHOCTEH -
kapmul bapuuecxoi monozpaguu (bT).

BricoTbl  n300apuyeckux  TMOBEPXHOCTEM  ONpENeNsIioTCsS  HE B
r€OMETPUYECKUX €JIMHULIAX JJIMHBI, @ B TaK HA3bIBAEMBIX 2e0nOmMeHYUanIbHbIX
Mmempax (COKpAILEHHO TTI.M).

Beenem mnonsatue ceonomenyuana. I'eonoreHuumanom @*  ypoBHS
Ha3pIBaeTCsl paboTa, KOTOPYKD HEOOXOJAMMO COBEPIIUTh, YTOOBI TOTHSATH
eIMHUYHYIO MacCy B MOJI€ CUIIBI TSHDKECTH OT UCXOTHOTO YPOBHSI (OOBIYHO YPOBEHb
MOps1) A0 3aaHHOTO YPOBHSI.

Tak kak mpu momgbeMe EAMHUYHONM Macchl Ha BBICOTY 0z 3arpadmBaeTcs
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pabora d®*=gdz, To:

z
cD*zjgdz, (3.39)
0

rZie Z - BBICOTA TOYKM HAJl YPOBHEM MOps. EnuHUIIA 3MepeHus: reornoTeHnmania -
JIxK/KT.

['eonoTeHmanbHas BbIcOTa @  TPEACTABISIET COOOM  OTHOIIEHHE
reornoTeHnuaga @* Kk HOPMaIBPHOMY YCKOPEHHIO CBOOOMHOTO mameHus (p=9,81
M/c?, T.e.:

* z
@z(p—:ijgdz win do=-9dz (3.40)
9 Yoy Y90

N3 (3.40) BuaHO, YTO TEOMOTEHIMAJIbHAS BBICOTA HMEET pPa3MEPHOCTH
TUTHHBI.

BBegem reomoTeHIMANBbHYIO BBICOTY B OapomeTpudeckue (GOpMyIIbI
(manpumep, s peanbHOM atMocdepsl). Torma dopmyny (3.8) MokHO 3amucaTh B
CJIEYIOIIEM BU/IE:

90

P=Pe R (3.41)

[TpeumymectBo Gopmynsl (3.41) mo cpaBHeHUto ¢ (3.8) 3aKiItoyaeTcs B TOM,
YTO MPHU €€ BBIBOJE MyTeM Mepexoa oT Z K @ obecrneunBaeTcsl yueT 3aBUCUMOCTU
g OT BBICOTHI.

Ha xapty abcontomnoii 6apuyeckoit tonorpaduu (AT) HaHOCAT BBICOTHI
OTIpEJICTICHHOW HM300apuYecKOl IMOBEPXHOCTH HaJ YPOBHEM MOpS Ha Pa3HBIX
CTaHIUSX W B OMNPEICICHHBII MOMEHT BpeMeHU. AOconomuol BBICOTON
M300aprUeCcKO TTOBEPXHOCTH HA3BIBACTCS €€ TeOTNOTEHIMAIbHAS BbicoTa @p HAN
YPOBHEM MODSI.

U3 popmysl (3.41) cnenyer, uto:

R.=-., P —
@, =—T, In-2 wiu @, =674T, Ig& (3.42)
9o P P

Corunacho (3.42), @p 3aBucut (npu P=const) ot gaBieHus Ha ypoBHE MOpPs
Py u cpenneii Temmeparypbl T, BO3AYIIHOTO CTOJ0a, 3aKIOYEHHOTO MEXIY

YPOBHEM MOPS U N300apUUECKON TTOBEPXHOCTHIO.

Ha kaprax AT mpoBogsatcs (00br9HO udepe3 40 rmM) JHHUHM OJMHAKOBBIX
3HaueHU @p, KOTOpbIE HA3bIBAKOTCI uzoeuncamu. OHU NPEICTABISIOT COOOU
KpUBBIE  TI€PECEUYEHUs  M300apUYECKOM  TMOBEPXHOCTU C  YPOBEHHBIMHU
noBepxHocTsMU. M3o0apuyeckas MOBEPXHOCTh HAJl LIUKJIOHAMU UMEET BOTHYTYIO
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dbopMmy, a Haa AHTUIMKIOHAMHU — BBINYKIYyrO. [0 9TOM MpuUYMHE NUKIOHBI U
AHTHIMKJIOHBI Ha KapTax AT mpeacraBnsioT coOoit o0jacTh ¢ 3aMKHYTBIMH
U30THUIICAMU COOTBETCTBEHHO C HU3KUMHU U BBICOKUMU 3HAYCHUSIMH @Pp B IEHTPE.
Ha xaptel ommuocumenvuou tonorpadpuu (OT) HaHOCATCS 3HAYEHUS
omHocumenbHolx 6vlcom. OHU TPEACTABISIOT COOOW MPEBBIIICHUE OJHOMN
n3zobapuueckoit mosepxuoctu (P;) Haa apyroi (P;), BBIpaK€HHOE B TTI.M.

. P
dopmyiia 11715l OTHOCUTENLHOH BBICOTBI @ UMEET BUJL:

1

DF =67 4T, Iy g (3.43)

2

P, .
N3 dopmynsr (3.43) BuUIHO, UTO cDP: 3aBUCUT TOJBKO OT CpEIHEU

TEeMIIepaTypbl cTo0a BO3AyXa, 3aKJIIOUEHHOIO MEXIy H300apuYecKUMU IOBEp-
xHocTssmu.  CnenoarenbHo, kapmour  OT  nokazwiearom  pacnpedeneHue
memnepamypul 8 ammocgepe.

JIvHnM paBHBIX 3HAYECHUN diFF,)Z, npoBeaeHHble Ha KapTtax OT gepe3 40 rm.m, Takxe
1

HA3bIBAIOT u30cuncamu. OOIACTSIM BBICOKMX 3HAUYEHUNW OTHOCUTEIBHBIX BBICOT
COOTBETCTBYIOT Ouaeu menjid, a HU3KUX 3HAYeHUI - ouazu xon00a B atMocgepe.

3.7. bapuyeckue CUCTEMBbI

JUist mosTydeHust HarJIsiJHOTO PEICTABICHUS O PaCIpeie/ICHUU JaBJICHUs Ha
36MHOW MOBEPXHOCTH CTPOSAT KapThl u300ap Ha ypoBHe Mops. [Ins storo Ha
reorpauyecKkyr0 KapTy HAHOCAT arMoc(epHoe [aBiieHHWE, H3MEPEHHOE Ha
METEOPOJIOTHYECKUX CTAHIMAX U NPHUBEACHHOE K YPOBHIO MOpsS. 3aT€M TOYKH C
OJIMHAKOBBIM JaBJICHUEM COEIMHSIOT IUJIaBHBIMU KPUBBIMH JUHUSMHU. M300apbl
poBOIAT uepes S rlla.

B 3aBucHMOCTH OT THHa pacnpeaeseHusl JaBiIeHUs n300apbl MOTYT UMETh
caMyio pa3zHooOpazHyro kKoHpurypamuwo. Ilo ¢opme mzobap u pacmpenciieHus
JaBJICHUS DPA3IUYAIOT IEPEUUCICHHbIE HUXKE O0JacTH OapuyecKoro MoJisi WIN
bapuueckue cucmemol.

bapuueckne cucTeMbl OCHOBHBIX THUIIOB - YUKIOH U AHMUYUKIOH - Ha
MPU3EMHBIX CUHONTHYECKUX KapTax M300pakaroTCs 3AMKHYMbLMU
KOHLIEHTPUYECKUMHU H300apaMH OKPYTJIOW WM oBalibHOM (QOpmbl. Ilpu sTom B
LEHTpPEe LMKIOHA JaBJICHHE HUXke, yeM Ha nepudepun (puc. 4, |), a B 1eHtpe
aHTUIMKIIOHA JaBJieHHe BbIlle, yeM Ha nepudepuun (puc. 4, 1l). Ha kaprax BT
Oapuueckue  00pa3oBaHMs  M300paxkatoTcsl — u3orumncamu.  M3obapuueckue
MOBEPXHOCTU B LHKJIOHE IMPOTHYThl BHU3 M BHUJE BOPOHOK, @ B AHTHULHKIOHE
BBITHYTHl BBEpX B BHUJE KymnojoB. ['Opu3oHTaNbHBIE OapuyecKkue TrpaJueHThl B
[UKJIOHE HaIpaBJIeHbl OT nepudepun K UEHTPY, a B aHTUIUKIOHE - OT IIEHTpa K
nepudepuu. Pazmeps! IUKIOHOB ¥ AaHTUIIUKIIOHOB OUEHb BEJTUKHU, UX MOTEPEYHUKH
U3MEPSAIOTCS ThICIYAMU KWUJIOMETPOB, B TPOINUYECKUX LHMKIOHAX - COTHAMH
KHJIOMETPOB.
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Kpome ommcanHbpix OapryecKMX CHCTEM C 3aMKHYTBIMH H300apamu, pas-
JMYAIOT elie OapuUeCKUe CUCTEMBI C HezamKkHymbimu u3obapamu (puc. 4, I u 1V).

Jlooxcouna - 3TO TOJI0Ca TOHWYKEHHOTO JIaBJIICHUSI MEX]y BYMs 00JacTIMU
MOBBIIIEHHOTO JaBiieHus. M300apbl B Hell Tu00 OMM3KH K apaJlIeTbHBIM IPSIMBIM,
au00 HMMEIOT BUJI JIATMHCKOW OYykBbl V (B MOCIeTHEM ciydae J0oKOMHa, Kak
NpaBuio, SBISIETCS BBITAHYTOM mepudepuitHod yacTbio 1UKIOHA). LleHTpa B
JO)KOMHE HET, HO €CTh JHMHHS, Ha KOTOPOW [aBJICHHE HMEET MHUHHUMAJIbHOE
3Ha4YeHue, win (eciau u300apsl UMEIOT BUJ OYKBBI V) M300apbhl pPEe3KO MEHSIOT
HanpaBiieHue. bapuueckue rpaJueHThl B JIOKOWHE HAIpaBlIeHbI OT nepudepun K
OCH.

i

1010 1000
; 1000

1006 =~

v V' s 1020 1020 1015 1910
; 1010 ~
/ 1005 4’“
/ ) c 1005
1010
1015
o0t f 1005 /\
1020 ! 1020 et 1015

1015
1025 | /—\____\
[ 1025 1020 1020

Puc. 4. U306apvl na yposHe Mopsi 8 pasiuuHbix munax bapuyeckux cucmem
| — yurxnon, Il — aumuyuxnon, 11l — nooscouna, IV — epebens, V — ceonosuna.

I'pebenvy mpeacTaBiasieT CcOO0OM TMOJIOCY TOBBIIICHHOTO JABJICHUS MEXITY
JIBYMsI 00JIACTSAMH TOHUKEHHOTO J1aBieHus. M3006apel B rpeOHE MO0 HAITOMUHAIOT
napajuiebHbIe TPsIMbIC, JIMO0 UMEIOT (PopMy TIepeBEpPHYTOM JIATUHCKON OYKBHI V.
B nocnennem cimyuyae rpe0GeHb sBiseTcs nepuepUilHON YacTbi0 aHTUIUKIIOHA,
XapaKTEPHU3YIOIICHCs BRITyYrBaHUEM H300ap. [')pebeHh MMEeT TMHUI0, Ha KOTOPOU
JaBJI€HUE MAaKCHUMajbHOE WJIM Ha KOTOpPOH M300apHUuecKre IOBEPXHOCTU
CPaBHUTEJIBHO PE3KO MEHSIOT HampaBjieHue. bapuueckue rpaaueHThl B IpeOHe
HaIpaBJIeHBI OT OCHU K Mepudepuu.

Pasnuyarot eime ceonosuny (puc. 4, V) - ydacTok 0apHuecKOro moJjis Mexmay
JIBYMSI IUKJIOHAMU (WJIM JIO’KOMHAMM) U ABYMSI aHTUUMKIOHAMU (WM TPEOHSIMHU),
pacnoyIOKEHHBIMH KpecT-HakpecT. M3o0apuyeckue MOBEPXHOCTU B CEJIOBHHE
UMEIOT XapaKTepHyl0 (GopMy celja: OHU MOAHUMAIOTCS B HANpaBIE€HUU K
AHTUIMKIIOHAM W OINYCKAIOTCS B HAMpaBIIEHUM K LMKJIOHaM. Todyka B LEHTpe
CE/IJIOBUHBI HA3bIBACTCS MOUKOU CEOJI08UHBL.
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[lon BAuSHUEM IMKJIOHOB M AHTULMKIOHOB TEMIIEPATypHOE TMOJe B
aTMocQepe CTaHOBUTCS HECUMMETPUYHBIM.

B mepenneit (BOCTOYHOI) YacTW NMKIOHA, TN BETPHl HANpaBIICHBI W3
HU3KUX HIMPOT, TEMIEpaTypa MOBBIIIAETCS, B THUIOBOW (3amagHON) 4acTu, Iie
BETPbI HAlpaBJIeHbl U3 BBICOKUX IIUPOT, OHA MOHMXKAeTCs. B aHTUIMKIOHAX BCE
Oyzner HaoOOpOT, CIEAOBATEIbHO, H30TEPMbI B 00JACTH LUKIOHA HMEIOT
BOJIHOOOpa3Hyo GopMy: B MEpeaHel YyacTh OHM MPOJBUHYTHI K BHICOKHM IIUPO-
TaM, B TBUIOBOM YacTH - K HHU3KUM IIMPOTaM; B AHTHIMKIOHE - HAOOOPOT.
[ToaTomy n306apbl Ha BRICOTAaX, IpUHKUMAas (popmy, OIU3KYIO K (hopMe U30TEPM, Ha
HEKOTOPOW BBICOTE PAa3MBIKAIOTCSI M CTAHOBATCA TAKHUMH K€ BOJHOOOPA3HbIMU
(pucynke 5). IIpu 3TOM Hax nepeoney 4acTbIO MPU3EMHOIO YUKIOHA HA BBICOTAX
(0OBIYHO YK€ B CpeJiHEN WM BepXHeu Tpomnocdepe) OyAeT NpOoCTUpaThes epedetsb
MOBBIIIICHHOTO JABJICHUSA, COBNAJAIOIMIMNA C S3BIKOM TEIUIOTO BO3AyXa, a Haj
MbLI0BOU 4ACMbIO JOHCOUHA TIOHWKEHHOTO JIaBJICHUS, COBMAJAIONIasi C S3bIKOM
X0JOJHOro Bo3ayxa. Han mnpu3eMHBIM awmuyukioHoM HANPOTHUB: TOJ €ro
nepeaHell 4acTteio OyaeT (QOpMHpPOBATHCS J10JCOUHA, CBA3aHHAS C HU3KUMU
TEMIEpATypaMU, a mMenIou uacmvio - 2peOeHb, CBSI3aHHBIH C BBICOKMMHU
TEMIEPATYPaAMHU.

Puc. 5. U306apvl 6 yuxknone (H) u anmuyuxnoune (B) na yposue mops (1) u
8 8bICOKUX CL0AX (2).

B HekoTOphIX ciydasx TemiiepaTypa B 00JIaCTH IIMKJIOHA WIIM aHTHIIMKIOHA
WU3MCHSETCS HE3HAYUTENBHO, T.€. TOPHU3OHTAJIbHBIC TPAJUCHTHI TEMIICPATYpPhI
Majbl. Torma n3o0apbl OCTAIOTCA 3aMKHYTBIMH 10 OOJbIuX BhIicOT. Ho Xapaktep
W3MEHEHHUS] 0apuuecKoro TOJis C BBICOTOM TPH 3TOM 3aBUCUT OT TOTO, Kakas
TeMriepaTypa HaOmomaeTcs B 00JIacTU JaHHOW OapU4ecKoil CHUCTEMBI: Ooliee
BBICOKas MJIM OoJiee HU3Kasl, 4eM BHE €e.

Ecin 1UKIOH CyHIECTBYET B X0I00HOM 6030yXe W TeMIepaTypa camas
HU3Kas B €r0 IEHTPAJIbHOW YacTH, TO C BBICOTOW OapuyecKue TpaJueHThl Mayio
MEHSIOT HAlpaBjCHHWE, W 3aMKHYThIE M300aphl C HU3KUM JABICHHEM B IICHTPE
OOHApY)XKMBAIOTCS 70 OONBIIMX BBICOT Tpomocheprl. CregoBaTenbHO, TaKOH
XOJIOJHBIN [TUKIIOH SIBJIACTCS 8bl1cOKUM (PUCYHOK 6a).
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Puc. 6. Boicokuti (xonoousiii) (a) u Huskuii (menviii) (6) YuKIOHUL.
H3zobapuueckue nogepxnocmu 8 6epMuKaIbHOM paspese.

Ecnu sxe UKJIOH cOBMaiaeT ¢ TEIIoi BO3AYIIHON MacCoil U TeMIepaTyphl B
[EHTpPE [UKJIOHA HAUBBICIIIE, TAKOW IUKIIOH OBICTPO MCUE3AET C BBICOTOM, TaK KakK
B HEM JIOMOJIHUTEIbHBIM OapuuecKuil TpaJUeHT, CBS3aHHBIA C TPaJUCHTOM
TEeMIIepaTyphl, MPOTUBOMOJIOKEH HIDKHEMY TpaJueHTy. Takoil menivliii yukioH
aensaemcss Hu3kum. B BhIIeNeXalMx CJlI0SX HaJ TaKUM IUKJIOHOM OyaeT
pacmoyiaraThCsi YK€ aHTHUIUMKIOH (pucyHok 6 0). Hamportus, xonoowusie
AHMUYUKTIONbL  AGNAIOMCA  HUSKUMU, a MeNnivle aHMUYUKIOHbI - 6blCOKUMU
(pucyHOK 7).

B

1000 /JB\ /——_3\1002'

Puc. 7. Huskuii (xono0mwiii) (a) u evicoxkuii (menawiit) (6) anmuyuxioHbl.
Hzobapuyeckue nosepxHocmu 8 6epmuKaibHOM paspese.
3.8. CyTOo4HBIi X0/ TaBJICHUS

W3mMeHeHus: JaBIEHUS CO BPEMEHEM MOXHO YCJIOBHO pAa3Ae/IUTh HA JIBE
TpyNIbl - nepuoouyeckue u Henepuoouyeckue. K mepuogudeckuM HM3MEHEHUSIM
JABJIEHUSI OTHOCATCS €r0 CYMOUHbIU U 2000801 X00. 110 CpaBHEHHIO C JIPYTUMHU
METEOPOJIOTUYECKUMH  BEIUYMHAMHU  (TEMIIEPATypOH, BIIAXKHOCTBIO, BETPOM,
pangvanuedi W JIp.) JaBI€HHE UMEET cIab0 BBIPAXKEHHBIE MEPUOANYECKUE
U3MEHEHUs, OCOOEHHO B cymounom xooe. IlyreM pa3nokeHusi CpeJHUX KpPUBBIX
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W3MCHEHUS JABJICHUS Ha TMPOCThIE TAPMOHUKU YAAIOCh OOHAPYKHUTHh KOJICOAHUS
naBiieHus ¢ nepuojgamu 24, 12, 8 u 6 4. HaumbGompliyio amMILUIUTYyay HMeEET
noysycyroyHass BojHa (mepuony 12 4.). Haubonee CuiIbHO NOJYyCYTOYHbBIE
KOJIeOaHMST BBIPAKEHbI B TPOMMYECKUX IIUPOTaxX, TNI€ aMIUTUTyAa KoJieOaHuM
napiieHus nocturaer 3-4 rlla. Makcumymsl gaBieHust HabmoaaroTes B 9-10 u 21-
22 4., MUHUMYMBI - B 3-4 1 15-16 4. MECTHOrO CpeaHECOJHEUYHOro BpeMeHu. B
YMEPEHHBIX U BBICOKUX IIMPOTAX MEPUOTUUECKHIE U3MEHEHUS JABJICHUS B TCUCHUE
CYTOK HE MPEBBIIAIOT HECKOJIBKUX JI0JIEH TeKTOMmacKaisl.

[IpakTHyeckoe 3HaYEHHWE 3TH HEOOJIBIIME CYTOUYHBIE KOJeOaHUs /aBICHUS
HE UMEIOT, HO OHU MPEACTABISIOT OOJBIIOW WHTEPEC C TEOPETHUYCCKOW TOYKH
3penusi. JIocTaTOUYHO HAJEKHO YCTAHOBJIEHO, YTO OHU BO3HUKAIOT B PE3YJbTaTe
ynpyrux kojedanuii armochepnl. KonebaHuss MOryT BO3HHMKATh MO BIUSHUEM
MEePUOANYECKOT0 HarpeBaHusi aTMOC(epbl COTHEUHBIMU JIydaMU U MPOUCXOISIIIETO
IIPU 3TOM PACIIMPEHHS BO3/lyXa C OCBEUIEHHOM JTy4YaMH CTOPOHBI.

OnpeneneHHoe  BIUSHUE  OKa3bIBAIOT  MPUIUBOOOPA3YIOIIUE  CHUJIBI,
Bo3HMKatomue Moy aAeiictBueM Connua u Jlynel. B armocdepe obpasyroTcs
MPUINBO-OTJIMBHBIE IBUKEHUS, aHAJIOTUYHO TEM, KOTOPbIE BO3HUKAIOT B OKE€aHAaX.
JlelicTBUTENBHO, TMOJYyCYTOYHAs BOJHA COJIEPKUAT COCTAaBISIIONIYI0 Kak C
cosiHeyHbIM (12 yac), Tak u ¢ JiyHHBIM (12 yac 25 MUH) IeproJiaMu, T.€. COTHEYHO-
MOJYCYTOUHYIO U JIYHHO-CYTOYHYIO BOJIHBL. llocnenHsissi U3 3TUX BOJH BBIpa)KE€HA
oueHb cnabo. Han 3amamnoit EBpomoii ona cocraBmsier Bcero 0.01 — 0.04 rlla.
Takue Mayible KOJICOAHHMSI HE OKa3bIBAIOT 3aMETHOTO BIMSHHUS Ha MPOIECCHI,
MpoTeKaroIme B arMocdepe.

OcCHOBHBIE BBIBOJbI

1. OcHOBHOE ypaBHEHHE CTATUKH aTMOC(hepbl OTHOCUTCS K OCHOBHBIM
ypaBHeHUAM (Gu3uku arMmocdepsl. Mcmonb3ys 3TO ypaBHEHHE IOJTy4YE€HbI
Oapomerpuueckre (OpPMYyJibl, OINUCHIBAIOIINE 3aKOHOMEPHOCTH BEPTHUKAIBHOTO
W3MEHEHUS aBJICHUS U TNIOTHOCTH BO3/yXa.

2. Pacnpenenenne atMOc(EpHOTO JaBJCHHs B MPOCTPAHCTBE OMHCHIBAETCS
OapuyeckuM mosieM, (OpMbI KOTOPOTO TPEICTABICHBI 0apUUYECKUMU CHUCTEMaMHU.
['eomeTpus un300apuyecKuX TMOBEPXHOCTEH MpENCTaBIseTCs B BHAE KapT
aOCOJIIOTHOM ¥ OTHOCUTENBHOU Tonorpaduu.

3. VI3MeHeHre B3aMMHOIO PaCIOJIOKEHUSI U300apUUECKUX MOBEPXHOCTEH U
ux nedopMalius 3aBUCAT OT TEMIIEPATYPHOTO OISt aTMOC(hEpHI.

4. Tleproandeckne W3MEHEHUsS JABJICHUS BBIPAXKAIOTCS B €r0 CYTOYHOM U
TOJIOBOM XOJI€.

KoHTpoJibHBIE BONIPOCHI

1. B Kakux NpPEanoSIOKEHUSX BBIBOJUTCS OCHOBHOE YpPaBHEHHE CTATUKU?
KakoB ero ¢usunueckuii cMbici?

2. BriBegere GapomeTrpuueckue (GOpMYIIbI sl OJHOPOIHOM, U30TEPMUUYECKOM
U TIOJIUTPONHOM aTMocdepsl. YeM OHU pa3nnyaroTcs?
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9.

BriBenere Oapomerpuueckue GOpMyIbl ISl U3MEHEHUS MJIOTHOCTH BO3/AyXa
c BblcOTOW. IIpy Kakux yCIOBHMAX pPa3BUBAECTCS TpaBUTALMOHHAs
KOHBEKIUA?

BreiBenere  Oapomerpuueckue  Qopmynsl  Jlammaca Ui peanbpHOU
atMochepbl?

UYro takoe Oapuueckas cryneHb? Kak oHa M3MEHSETCS B 3aBUCUMOCTH OT
JABJICHUS U TEMIIEpaTyphl BO3ayxa?

B kakux nensx npuMeHstoT 0apoMerpuydeckrue GopmMyIibi?

Yro npencraBisger coO0W cTaHaapTHas atMocdepa U Uil KakuxX Lenel oHa
npuMeHsieTcs?

[TomyunTte GopmMyisl st aOCOTOTHOTO U OTHOCUTEIHLHOTO TE€OMOTEHIIHANIA.
JIns kakux nenerd OHU NPUMEHSIOTCA?

JlaiiTe XapaKTepUCTUKY OCHOBHBIM OapHUYE€CKUM CUCTEMaM.

10.Kak u3mensercs JaBJICHUC C BBICOTOH B XOJIOOHBIX M TCIIBIX HOHMKJIOHAX M

AHTHUIUKJIOHAX ?

11.Kakne 0coOOEHHOCTH UMEET TOJJ0BOM M CYTOUYHBIN X0/ JaBJICHUS?
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I'masa IV. OCHOBbI TEPMO/IMHAMUKU ATMOC®DEPBI

OcHoénble nonamus

1. BupryanbHass TeMmmeparypa — JUIsl BIQXHOIO BO3[yXxa — TeMIlepaTypa,
KOTOpPYIO HMeNl Obl IMpH JaHHOM JaBJIEHUU CYXOM BO3IyX TOM ke caMoil
IUIOTHOCTH, YTO M pacCMaTpUBaeMblii BJIAXHBIM BO3AyX. BupryanbHas
TEeMIIepaTypa BbILIE IEHCTBUTEIbHON (KHUHETUYECKON) TEMIIEPATYPBI.

2. DHTpONMSA — €CTh MEpPA TOM YACTH SHEPTHH CHCTEMBI, KOTOpasl YK€ HE MOMKET
nepeiTy B padory. B annabatuyeckoil cucreme, T.€. B cUcTeMe 0e3 TerIooOMeHa
CO CpeloH, SHTPOINHS OCTAeTCS HEU3MEHHOM IMpu O0paTUMOM HpoLecce H
BO3pacTaeT IpH HEoOpaTMMOM Iporecce. TepMOAMHAMUYECKOMY PaBHOBECHIO
annabaTUYecKOl CHUCTEMBl COOTBETCTBYET COCTOSHHME C  MaKCHUMAaJIbHOM
SHTPOMHUEH.

3. HeycroH4mBOCTHL — CBOWCTBO CHCTEMBI, BbIpaXaroUleecss B TOM, YTO
BO3MYILIEHUS, BBOJMMBIE B CHCTEMY, OyIyT BoO3pacTaTb IO BEJIUYUHE,
MakcUMajbHas ~ aMIUIUTy/a  BO3MYyILIEHUs  Oyner  Oojblle  HayaabHOM.
HeycroituuBble BO3MYIIEHHMS OOBIYHO HKCIIOHEHLMAJIBLHO BO3pacTaloT  Co
BPEMEHEM.

4. YcroiluMBOCTh — OOBIYHO UMEETCS B BHUJY YCTOMUMBOCTH CTpaTHU(UKALUU
atMocepbl. CrnocoOHOCTh K 3aTyXaHHMIO BEPTUKAJIBHBIX CMEIICHHH BO3AyXa
BHYTPH JIAaHHOTO CJIOA.

4.1. OcHOBHBIC YPABHEHUS

B atmocdepe HenmpepbhIBHO NPOUCXOIUT MEPEXOA OJHHMX BUIOB DHEPIUU B
npyrue. OOmuMe 3aKOHOMEPHOCTH MpeoOpa3oBaHUsl DSHEPTHMH U W3MEHEHUS
COCTOSIHUA aTMoc(epbl MO BIUSHUEM IMPUTOKA TEIjla paccMaTpUBAIOTCA B
pasfene, KOTOpPbI HOCUT Ha3BaHUE mepMoOuHamuxka ammocgepvi. B
TEPMOJIMHAMHKE aTMOC(HEpPhl UCIOJIb3YIOTCS BBIBOJIbI, BBITEKAIONIHUE U3 TIEPBOTO
Hayajaa TEPMOJANHAMUKH, KOTOPBIN SIBJSETCS pa3HOBUIHOCTHIO 3aKOHA COXPAHEHUS
DHEPIHUU.

[Tonyyrm ypaBHEHHE MEPBOTO Hadaia TEPMOJUHAMHUKU MPUMEHUTEIBHO K
atmocdepe. CooO1IMM BO3IYIIHON YacTUIE, KOTOpask UMEET TEPMOIUHAMUYECKUE
napameTpbl cocrtosiHus P; (maBnenue), 7; (Ttemmneparypa), o (IUIOTHOCTB),
HEKOTOpoe KoimuecTBO Teruia «dgy». [lapameTpbl OKpyXarolieid 4acTUIly Cpebl
COOTBETCTBEHHO 0003Ha4MB uepe3 P, (maBnenue), T, (Temmeparypa), .. Tak Kak
JABJICHUE BHYTPHU YACTHUIbI IPU MAJIbIX CKOPOCTSIX €€ JIBU)KEHUS PaBHO JaBICHUIO
B OKpyXxarwmieii ee cpene, To Pi=P.=P (ycnoBue KBaszuctatuuHoctu). [lpu
nepefade TeIJa BHYTPEHHSS OSHEprusi dacTuibl yBeawuutcss Ha  «dUp.
OAHOBpPEMEHHO YacTulla, TMepeMenasch B 0o0Jjiee BBICOKHE CJIOU aTMOC(eEpHI,
pacuMpsieTcsi 1 COBEPIIAET HEKOTOPYI0 pabOTy MPOTHB BHEUIHUX CHJ JIABJICHHUS
«dAp».

CoriacHO epBOMY Hadyaly TEPMOJUHAMUKHU:

59



dg=dU, +d4 (4.1)

Cyxoil BO31yX € BBICOKOU CTEMEHbIO IOCTOBEPHOCTH MOYKHO PACCMAaTPUBATh
Kak ujaeanbHbld ras. [loatomy:

du; =C,,dT; (4.2)
d4, = Pdu,, (4.3)

rae C, - yIenbHas TEIUIOEMKOCTh MPU MOCTOSTHHOM oObeMme, dT; - M3MEHEHHue
TEMIEPATypbl BO3AYIIHON YacTUIlbl, dv; - IpUpalleHue oobema.
Bripaxxenue (4.3) Hey100HO JIs1 paCY€TOB 110 TOW MPUYUHE, YTO yAEIbHbII

00bEeM BO37yXa HEMOCPEICTBEHHO HE u3MepsieTca. VICKIouMM 3Ty BEIWYUHY,
3aMEHMB €€ U3 YPaBHEHUS COCTOSHUS ra30B JUIsl CYXOro BO3ayXa:
PV =R.T, (4.4)
[Tpoand depeniuponas ero no nepeMeHHbM P, V, u T, NOTYy4YUM:
Pdo; + vjdP = R.dT; (4.5)
[ToncraBum (4.5) B ypaBHenue (4.3):

d4, =R.dT, —v,dP (4.6)

3amenuMm B (4.6) u3 ypaBHeHus (4.4)

d4, =R.dT, -R_T, %P 4.7)

[ToncraBuB (4.2) u (4.4) B (4.1), nomy4um:

dq = CUdTi + RCdTi — RCTi dFP
WIH
dg=c,dT; —RT, %P, (4.8)

]I €y =C, + R (M3BeCTHOE U3 Qusuky ypaBHenue Maiiepa).

VpaBuenue (4.8) sBiseTCS YpaBHEHHMEM II€PBOrO0 Hayajga TEPMOJUHAMUKH,
ucnoiszyemoe B (pusuke armMocdepsl. Eiie ero Ha3bIBaIOT ypagHeHuem npumoxa
menJa.
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s cyxoro Bo3pyxa C, = 718 x/xe-K, C, = 1006 Ix/xz-K, C,—C, =
288 /e K, Ff =y =1/l

OG6paTuM BHUMaHUE Ha TO, YTO cOrIacHo (4.8),

dq R.T; dP
dl; = —+ —+-—
Cp Cp P

, (4.9)

T.. M3MCHCHHE TEMIIEPAaTyphl YAaCTUIBI MOXET OBITh BBI3BAHO HE TOJIBKO
nepenavedt (WM OTAa4ell) HEKOTOPOro Koim4vecTBa Teruia 00, HO U M3MEHEHHEM
BHeIHero Aapnenus. Ecim naBnenune yBennunBaetcs (AP > 0), To npu n3MeHeHUU
dg mpowu3oiiieT MOBKIIEHHE TEMIIEPATyphl YacTuil U HaooopoT. Eciu ke dq = 0,

R,T; dP .
to dT; = = o (4.10), T.e. Ipu OTCYTCTBUU TEILUIOOOMEHA C OKpY’Kaloleu

Cpeloi M3MEHEHHWE TEeMIIepaTyphl TOJHOCTBHIO OMNPEIETsSeTCS H3MEHEHHEM
JTABJICHUS.

4.2. AnnadaTudecKuil mpouecc

M3meHeHne TeMreparypbl BO3IYIIHON YacCTHUIIBI MOXKET MPOUCXOIUTH 0e€3
TeriooOMeHa ¢ Okpykawmled  cpemod. Takoil  mporecc  Ha3bIBaeTCA
aouabamuyeckum. B peaibHBIX YCIOBUSX HUKaKasi Macca BO3Ayxa HE MOXKET ObITh
MOJHOCTBIO HM30JIMPOBAHA OT TEIUIOBOTO BO3JEHUCTBUS OKPYXKAIOLIEH CpEIbI.
OpgHako ¢  JOCTaTOYHBIM  MPUOTIHKEHHUEM  MPOIECC  MOXHO  CUUTATh
annabaTUueCcKuM, eclii aTMOC(HEPHBIN MPOIEcC MPOTEKAET JOCTATOYHO OBICTPO U
TETIIO0OMEH 3a 3TO Bpems mpeHeOpexxumo Mmain. Jlns Takoro mporecca dq = 0.
PaccmoTpum agnabaTtryeckuii mporecc, MpoTEKarOIIHiA B CyXOM 1581051
BJIQKHOM HEHACBIIIICHHOM BO3/YyXE. Takomn pouecc Ha3bLIBAaIOT
cyxoaouabamuyeckum. B 3Tom ciydae ypaBHeHue (4.8) npumeTt BUI:

¢pdT; =RcT, dFP (4.11)

VYpaBuenue (4.11) npencraBisier co0oil ypaBHEHHE aquadaTHUYECKOro
npoiiecca B quddepennmanbaoi hopme.

[Ipy ammabaTudeckom mporiecce padoTa MPOTHUB BHEIIHWUX CHUJI JIaBJICHUS
MIPOUCXOJIUT TOJIBKO 3a CUET BHYTpPEHHEeW 3Hepruu. Ecnu paboTa monoxuTeapHasl,
T.€. MpoucXoauT pacmupenue (duv>0), To BHYTPEHHSS SHEPTHs YaCTHIIBI YMEHb-
maercs (dTi<0), u wHaobopoT, mpu ckatuu Bo3aymHOW yacTuibl (dui<0) ee
BHYTpeHHsIs sHeprus pacreT (dT;>0).

[lpu momgbeme BO3AYIIHON YacTuIlbl ee oO0beM yBemmumBaercs (du>0), a
nasienne noHrmwkaercsa (dP<0). U3 (4.11) cmeayer, 4To Hpu 3TOM TeMIlEparypa
BO3/IYIIHOM YacTHIIBI Bcera nonmkaetcs (dT;<0).

[IpuBenem ypapHenue (4.11) k Bumy:
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i _Re dP (4.12)

[IpounTerpupyeM 3T0 ypaBHEHHE B Ipejesiax OT 3HAYCHUI TeMIepaTyphbl
Tio 1 naBnenust Py B Hayase npoiiecca 10 UX 3Ha4eHuil T; 1 P B KOHIIe mpoIiecca:

T _Rg P
T, Cep P
¥ [I0CJIE MTOTEHIUPOBAHMS TOTyYHM:

T e

Ti _ (E] °, (4.13)

Tio \Po
c R _

Eciii IprMeM OTHOILICHHE — =y, TO —C = r=1_ 0,286.

Co Co /4

Torna (4.13) npumeT BU:

r-1
Ti Py
4P 4.14
Tio (POJ (4.19)

VYpaBuenus (4.13) wu (4.14) nmpencrtaBistoT  cO00M  ypaeueHus
aouabamuyeckoeo npoyecca 8 unmezpaivHol gopme (ypaBuenue Ilyaccona) uiu
YpasHeHue cyxot aouabamol.

JIyst BIa)KHOTO HEHACHIIIEHHOTO BO3/yXa BMECTO TeMmIiiepaTyphl 7 clieayer
OpaTh BUPTYyaJIbHYIO TEMIIEPATYPY.

OnpenenuM, Kak H3MEHSETCS TeMIlepaTypa BO3AYLIHOW YaCTHUIBI TMpU
cyx0aanabaTUYeCcKuX TMepeMeNIeHUsIX Mo BepTukanu. [[ns 3Toro 3aMeHUB B

ypaBHeHuu (4.12) oTHOIIEHUE dFP WCIIOB3Ysl ypaBHEHHE CTaTUKH (dP =—pgdz) u

P
YPAaBHCHHUC COCTOAHUS IJIsI CYXOI'0O BO3ayXa (p = EJ I[MOJIYYHUM:
C

_di_9 [T (4.15)
dz  cp\Te )’
rae ——i:ya - CyX0aauabaTUYeCKUd TPATUEHT, KOTOPBIM YHUCICHHO paBeH

dz
W3MEHEHHUIO TEeMIEpaTyphl MpuU aanabaTUYecKOM TMEPEeMENICHUH 10 BEPTHUKAIU

CyXOH BO3IYIIIHOM YaCTULIbI HA €IUHUILY BBICOTHI. Tak kak 7i=T,, TO:

ya=— (4.16)
Cp

Bemnunna y, paBna 0,98°C/100 m =~ 1°C/100 m. Takum oOpasom,
TeMreparypa aanabaTUYeCKH TMOAHUMAOIICHCS CyXOW BO3AYIIHONH YaCTHUIIBI
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noHmwkaercss npumepHo Ha 1°C Ha kaxnaele 100 m BbicoThl. Ilpu omyckanum
BO3JYIIHOM 4YacTUIpl €€ Temreparypa nossimaercs Ha 1°C Ha kaxaeie 100 m
BBICOTBI.

dT;
YpaBHeHHe —d—|=}/a MOXHO IIPOUHTCTPHPOBATH U PCHICHUC 3aIllMCATL B
z

BUJIE:
T, =T~ Ya(2—2) (4.17)

PeanbHbIi BO3yX BCEr/Ia COJEPIKUT HEKOTOPOE KOJMYECTBO BOISIHOTO Mapa.
COOTBETCTBYIOIIME PACUYETHI ITOKA3BIBAIOT, YTO €CJIM BOJSHON Iap HE JOCTHT
COCTOSIHMSI HACBIIICHUS, TO aauadaTHYecKOe W3MEHECHHE TeMIIepaTyphl TaKoro
BJIOKHOTO BO3[yXa Mall0 OTIAYaeTCs OT aauabaTH4ecKoro W3MEHCHHS
TEMIepaTypbl cyxoro Bo3ayxa. ClemoBaTeNbHO, JUIS BJIAXKHOTO BO3IyXa, HE
JOCTHUTIIIETO COCTOSIHUS HACBHIIICHHS, MOXHO HCIIOJIb30BaTh ypaBHeHHs (4.9),
(4.14), (4.15) u (4.16), momydeHble NI aaua0ATHYECKUX HM3MCHCHHH CyXOTO

BO3/lyXa.
4.3. lloTreHuuaJbHas TeMIepaTypa

BaxkHoil XapaKTepuUCTHKON cyxoaanadaTH4YecKoro Ipolecca SBISETCS
nomenyuanvras memnepamypa. 1loTeHIManpHON TeMneparypoil 6 Ha3bIBaeTcs
TEeMIIepaTypa, KOTOPYK NPHUMET BO3AyLIHAs YaCTHULA, €CJIM €€ OIyCTUTh WIH
NOJHATh CyX0aAuabaTHYEeCKH C HCXOJHOIO YPOBHS JI0 YPOBHS, TJ€ JaBJICHUE
pasno 1000 rlla.

Ecmu mpumem Py=1000 rlla, a temneparypy Ha 3TOM ypoBHE Tjg =6 TO
ypaBHenue Ilyaccona (4.14) MoxHO 3anucaTh B CISAYIONIEM BHUJIE:

y-1

0T, (@jy (4.18)

[ToTenmumanpHas TeMreparypa oOJagacT OYEeHb BaXKHBIM CBOWCTBOM: TIpH
CyX0anadaTUueCKuX MEePEMEIICHHUSIX OJHOM M TOM K€ BO3IYIIHOM YaCTHUIIBI OHA
COXpaHSIET NOCMOSIHHOe 3HAayeHue. ITO CBOMCTBO MCIOJIb3YETCS Ha MPAKTHUKE B
KaueCTBE XapaKTEPUCTUKN BO3IYIIHBIX MacC.

HeiicTBuTensHO, mposorapudmMupoBaB u mpoauddepenupoBas hopmyny
(4.18), nonyuum:

i _ R dF
FRE (4.19)
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Cormacao ypaBuenus (4.12) mpaBas dacte (4.19) mpu agmabaTrdeckom
dg
npoiiecce paBHa HyJ0. Clie10BaTeNbHO, i 0, d8=0mu 6 = const, T.e. ipu

anadaTHIeCKUX TIepEMEIICHHUSIX TTOTCHITMAIbHAS TEMIIEpaTypa He U3MEHSETCSI.

Ecnm ke B mporecce ABMKCHHUS BO3IYIIHOW YACTHUIBI €€ MOTCHITMATbHAS
TeMIlepaTypa U3MEHWIACh, TO 3TO YKa3bIBAeT HA MPUTOK MM OTTOK TEIla K dTOU
qJacTuie. DTO TOATBEpXKIacTcs cpaBHeHHeM ypaBHeHuil (4.19) u (4.10), us
KOTOPOTO CIEAYET, YTO

dq = CpT:%g (4.20)

H3MeHeHne TOTEHIMAIBHONW TEMIIepaTyphl CBS3aHO C M3MEHEHUEM IOJIHOU
HHEPTUU BO3YIIHOW YACTHIIBI.
Hcrionp3yss ypaBHEHHS CTaTUKH W COCTOSHHUS JJII CYXOrO BO3ayXa,
nmpeoOpa3yeM BTOpOE cllaraeMoe B TpaBod dacTu ypaBHeHus (4.19) x Bugy
R, dP  gT;
——— ==dz
Cp P Te
Torna ypaBuenue (4.19) nmpumet BuI:

r:pr = CpdT; + =+ d (4.21)

[TpeoOpa3yeM 3TO ypaBHEHUE K CIEAYIOIIEMY BUIY:

ag g(T;—Tg)
CPTI-? = deTI- + gdz + — dz (4.22)

a

Brenem cnenyromiye 0003HauYCHHUS:
C,dT; = d3; + const — TEIIOCOAEPKAHUE UJIN DHTAJIBITNS,
gdz = d®* + const — MOTEHIMAJIbHAS Y)HEPTHUS (T€ONOTEHIMAN),
Tl gy = dE. + const — YHEPIUsl HEYCTOMYMBOCTH.

Te

C yueroM »Tux 0003HaueHuil, ypaBHenue (4.21) npumer Bua:

c,T EE = d3, + d®* + dE, wim c?,n? dIl, (4.23)

rae I, = 3, + " + E; — mojHasi SHEPrysl YacTULIbl € TMHUIHON MacCChlI.
[Ipu amuabGaTudecKkux TMEepeMEICHUSX BO3MYIIHOW YacTHUIBI €€ TOJIHAS
DHEPrus HE NU3MEHSAETCH:

3, +®° + E, = const (4.24)
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4.4. IloTeHuUAJBHAS TEMIIEPATYPA U IHTPOINHUS

9HTp01_[I/I}I ra3a BbIPAXKACTCA UCPC3 NHTCTPAJIL
s=[ (4.25)

JInst cyxoro Bo3ayxa

W@ _ -9 p 9P
T =G T, Re
I _ F_ T Bep P
HITH S—Cplna Rc,lnpﬂ—Cp(lnTm cplnpﬂ) (4.26)

[Iponorapudmupyem (4.18) u nomyuum

Inf =InT, + = (In 1000 — In P) (4.27)

N3 (4.26) u (4.27) Haxoaum, 4TO

S=C,n6—(C,InT, —R. =) =C,Inf +C, (4.28)
rae C YUCIEHHO BhIpaXKaeT HaYaJIbHbIE YCIOBUS.

Takum oOpa3zom, OdHTponusi raza TeM OOJbIlle, 4YeM BBIIIE €ro
NoTeHIMaIbHAs Temneparypa. [lpu agmabaTudeckoMm TMpolriecce MOTEHIMaIbHAs
TeMmneparypa M, CIJIeIOBATE€IbHO, JHTpONUs He u3MeHstorcs. I[loatomy
annabaTUYeCKU MPOLECC MOXKHO CUUTATh U3IHMPONUUUECKUM.

Jns mpakTHYEeCKUX LEJed MOXHO CTPOUTH KapThl BBICOT ONPEACICHHOM
W33HTPOMMUYECKON MMOBEPXHOCTH, HANpPUMEp, IMOBEPXHOCTh C MOTEHLIHAIBHON
temneparypon 273°, 283°C u apyrux e€ 3HadueHud. Ha 3Tm kapThl HaHOCATCS
3HAYEHHS MAaCCOBOM J0JU BOJASIHOTO Mapa, CKOPOCTh U HAIlpaBJieHUE BETpA.

[IpumeHeHne »STUX KapT OCHOBAaHO Ha TOM, YTO [IBDKCHUE BJIOJb
M33HTPONMUYECKON TMOBEPXHOCTU coBepliaercs 0e3 coBepuieHUs padoThl. Toraa
U3DHTpOUYECKass KapTa XapakKTepu3yeT KpYIHOMACIITaOHbIC JIBHOKECHUSI B
atMocgepe, B TOM YUCII€ BOCXOSIINE U HUCXOIAIIUE TTOTOKH.

N3sHTpOonnueckue KapThl MNPUMEHSIOT B MPAKTUKE H3IHTPOIUYECKOIO
aHaJn3a TaKuX IBUKCHUM.

4.5. BraxxnoaguadaTuveckue mpouecchl

TemnepaTtypa BIaXHOW HEHACHIIICHHONM BOJSHBIM NApOM BO3AYIIHOMN
YACTHUIIBI TIPU €€ MObEME TTOHUKAETCS M0 CyX0aauadaTHuecKoMy 3aKOHY (T.e. Ha
1°C na 100 m). Tak kak Macca BO3AyxXa B OTOM YaCTHIE IOCTOSHHA, TO
HEU3MEHHBIM OCTAETCSI U MACCOBasl 10J1s1 BOJSIHOTO mapa S.
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BcenenctBue  MOHMXKEHUST  TeMIEpaTypbl  BO3AYLIHOM  YacTUIbl  MpPH
HEM3MEHHOM BJIArOCOJIEP’)KaHUM OTHOCUTENbHAS BIAXHOCTh B HeW Oyner
BO3pacTaTh M Ha KakoM-TO ypoBHe JocTurHer 100%. YpoBeHb, Ha KOTOpOM
BJIQYKHBIM HEHACHIIIEHHBIN BO3AYX JOCTUTAET COCTOSHUS HACBILIEHUS, HA3bIBACTCSA
yposHem KoHOencayuu Zy (pPUCyHOK 8).

Z, KM
|

Zk
1

0 —= T, °C

Puc. 8. KpuBast cocTosiHUS BIa)KHOTO BO3/yXa.
1 - cyxas aguabara, 2 - BnaxxHas aguadara

Ecnu BnaxkHasi, Tenepb y>K€ HACHIIEHHAs YacTUIA, MOJHUMAETCS BBIIIE
YPOBHSI KOHJCHCAIIMHM, TO BCIEJCTBUE NATbHEHIIEr0 MOHMKEHUS TEMIEepaTyphbl
HAYHETCSl KOHJEHcalsa BoAsHOTO mapa. [Ipu KoHJeHcauu BBIIENSETCS CKPhITas
TeryioTa mapoodpaszoBanus (okono 2,5 MJDx mpu koHaeHcanuu | Kr BoAsSHOTO
napa), B pe3yJbTaTe 4ero TeMIiepaTypa YacTHUIbl BBIIIE YPOBHS KOHACHCAIUH
MOHIDKAETCS] MeIJIEHHEee. DTO MPOUCXOUT TIOTOMY, 9TO 4acTh paboThI
pacuIMpeHus COBEpIIAeTCS 3a CYET TeIJIOThl KOHJEHcAIuu. AanadbaTUYeCKUid
MPOIECC, TPOTEKAIOUIM BO BIAXHOM HACBHIIIEHHOM BO3JyXEe HA3bIBAIOT
BI1AAHCHOAOUADAMUYECKUM.

KpuBasi, xapakTepu3yroiias N3MEHEHUE TeMITepaTypbl BO3AYIITHOW YaCTHIIBI
npu ee aguabaTUYecKuX TMEePEMENICHUAX Ha3bIBaeTCs KPUBOU COCTOSHUSA. YacTh
OTOM KPHUBOHM, COOTBETCTBYIOIIAS W3MEHEHHUIO TEMIIEpAaTypbl HACBHILIEHHOU
YaCTHUIBI TIPU €€ aanabaTUYeCKOM TOIbEME, HA3bIBACTCS GIANCHOU aouabamou
(pucyHok 8). M3MeHeHne Temmeparypbl YacTHUIBI TIPH €€ TMOIbeME Ha €IUHHUILY
BBICOTHI npu BIIQYKHOATNA0ATHIECKOM mporecce Ha3bIBAIOT
gnadicnoaduabamuyeckum epaouenmom (yy ).

3HaueHusT  BIAXHOAIUWA0ATUYECKOTO  TpaJMeHTa  BCErJa  MCEHbIIE
CyX0aauabaTUIeCcKOTo M 3aBUCST OT BJIArocoAepKaHus BO3AYIITHON YacTHUIIHI (Mac-
COBOH JIOJIU BOJSIHOTO Tapa), KOTopasi B CBOIO OYEpPEe/b, 3aBUCUT OT TEMIIEPATypPhl
U naBicHus (taou. 4.1).

C poctom Temmepartypsl (nmpu P=const) BirakHOaanabaTHUECKU TPaTueHT
YMEHBITIAETCST W TNpPU  HU3KUX  TeMmIeparypax  OpuOImKaercs K
cyxoamuadbarnyeckomy rpamueHty. C yBennmdeHueM naBiieHus (mpu 7= cONst) y;

pacteT. B peanpHBIX YCIOBHSIX, BCTpEUalOIIUXCi B aTMocdepe, BeIUUYMHA
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BIAKHOAIMabaTudeckoro rpaauerTa oObraHo Oombire 0,5°C/100 M u MeHbIe
0,95°C/100 m.

Tabauya 4.1. 3nauenus enasxcrnoaouabamuuecxkoeo epaouenma (°C/100 m)

P, °C

rlla -60 -40 -20 0 20 40
1000 0,973 0,950 0,856 0,658 0,532 0,315
800 0,972 0,944 0,831 0,614 0,489 0,294
400 0,968 0,914 0,730 0,478 0,371 0,243
100 0,943 0,774 0,458 0,269 0,226 0,163

Brnaxxnoanuadbatnueckuid Mpouece SBIseTCS 3aMKHYTBIM (MJIM OOpaTUMBIM)
TEPMOJIMHAMHYECKUM TporieccoM. [1o3ToMy npu onycKaHUU BO3AYLIHOM YacTHIIbI
TeMIlepaTypa B Hel OyJIeT MOBBIIIATHCS M0 BIAKHOAINa0aTUYECKOMY 3aKOHY.

Bollie  ypoBHS KOHAEHCAllMM TEPMOJMHAMMYECKHI MPOIECC MOXKET
pa3BuBaTbcsi M MmO uHOMY. M3 oOmaka, kotopoe oOpa3yercs B pe3yJibTaTe
KOH/ICHCAllUU BOJSHOTO Mapa, MOTYT BbINAJaTh OCAJKU (10%K1b, cHer). Torna npu
OITyCKaHWM BO3JYIIHOW YaCTHLBI B PE3YyJbTAaTe €€ HarpPEBAHMS BOASHON map cpasy
YXOOUT OT COCTOSHHSA HACBIIIEHUSA, a €€ TeMIeparypa IMOBBILIAETCA 10
cyxoaauabaTuyeckoMy 3akoHy. Takum o0pa3oM, B paccMaTpuBaeMOW Macce
BO3/lyXa MpOMU30IlIe] HeoOpaTuMblil poriecc. Bo3ayiiHas yacTuiia He BepHYJach B
UCXOJTHOE COCTOSIHME, €€ KOHEYHas TeMIlepaTypa OKa3ajach BbIIIE HayaJlbHOU
(pucynok 9). OnucaHHbBIN TPOIIECC HA3BIBAIOT 1Ce800a0UadamuyecKum.

BaxxHpIMH ~ XapakTepUCTUKaMH  TICEB0AINAa0AaTUYECKOro  Mpolecca
ABIAIOTCSL ncesdookeusarenmuas (T,) M ncesdonomenyuanvhas memnepamypa
(6 p). [IceBIOPKBUBAICHTHON TEMIIEpATypOld Ha3bIBAETCS Takas TeMIeparypa,

KOTOPYIO NMPUHUMAET BO3AYIIHASI YaCTHUIIA, €CIIM €€ CyX0aauadaTUYecKu MOIAHSTh
OT UCXOJHOTO YPOBHSI 10 YPOBHSI KOHACHCAIIUU, 3aT€M BJIAKHOAANA0ATUUECKH 10
MOJTHOM KOHAEHCAIMKM BOJASHOTO Mapa, MOCje Yero cyxoaanabaTuiyecKu OMyCTUTh
0 ucxoaHoro ypoBHs. Ecnu ke dacTuiia cyxoaanabaTHYeCKU OITyCKaeTcsl OT
ypoBHsSI TONHOM KoHaeHcaumu A0 ypoBHs 1000 rlla, To oHa Ha3bIBaeTcs
nceBonoTeHnanbHol  (pucyHok  9).  CooTHomieHWEe  MEXIy  O0O0euMu
TeMIepaTypaMy MOYKHO YCTaHOBUThH Ha OCHOBaHMHM ypaBHeHHs [Tyaccona (4.14):

y-1

1000 ,

[IceBgonoTeHManbHasl TeEMIEpaTypa ABISETCA KOHCEPBATHUBHOM Xapak-
TEPUCTUKON BO3IYyIIHOM MaccChl, B KOTOPOM mpowusolna KoHaeHcauus. Ha xakon
ObI BBICOTE HE HAXOAWJIACH BJIAXKHAsl YaCTULA, €CIIU €€ MEPEMEILIEHUE TPOUCXOIUT
anuabatuyecku (T.€. MO ONPENEIEHHOMY 3aKOHY), TO IICEBIONOTEHIIMAIbHAS
TeMIIepaTypa 3TOM YaCTHIbl COXPAHsET MOCTOSHHOE 3HaveHue. M3menenue 6,

CIIY’KUT KOJMYECTBEHHBIM KPUTEpUEM HeaanadaTHueCKUX BO3ACHCTBUM (IIpUTOKA
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WJIM OTTOKA TEIUIa) Ha BO3AYIIHYIO Maccy.

Takol K€ KOHCEPBATUBHOW XAPAKTEPUCTUKOW SBIISICTCS HOMEHYUANbHASA
memnepamypa cmouennoeo mepmomempa (6'). D10 TeMieparypa, KOTOPYIO
IpPUMET BIIaXKHAs YaCTHUIA, €CIM €€ OMYCTUTh BIAXHOAJIUa0ATUYECKU C YpPOBHS
KOHAeHcanuu Zx 10 ypoBHs Py=1000 rlla (pucyHox 9).

2lla
600

700 =

800

800

1060

=20

Puc. 9. IlceBnoamnabaTuaeckuii mporecc.
AB cyxas agua6ata, BC — Bnaxnas aguabara, CD cyxas aguabara,
T, — IICeBIODKBUBAJICHTHAS TEMIIEPATYPA, 6, - TICEBAONOTCHIMAIbHAS

TeMIeparypa, ¢’ - NOTEHIUAJIbHAs TEMIIEpaTypa CMOYEHHOTO TEPMOMETPA.

4.6. KonBexkuus. Crparudukanus armocgepsnl 10 OTHOUICHHUIO K
CyX021Ha0aTHYECKOMY M BJIAKHOAAMA0ATHYECKOMY JIBH/KEHHIO YaCTULbI
BO3/1yXa

B oOmem cnyyae KOHBEKIHMSI - ATO BOCXOJSIIEE ABM)KEHHE BO3IYIIHBIX
Macc, KOTOpO€ BbIpa)KaeTcsi B 0O0pa30BaHMM OECIOPSIOYHBIX CTPYH B BHJIE
«Iy3bIpel» WM «TepMUKOB». [lo mnpHuYMHaM, BBI3BIBAIOIIMM KOHBEKIIMIO,
pa3ianyaloT CBOOOAHYIO (UMCTO TEPMHUYECKYI0) KOHBEKIHIO, MOPOXKIAEMYIO
JNEUCTBUEM OJHHUX TOJIBKO apXUMEIOBBIX CHJI, W BBIHYXJCHHYIO (WIH JIHHA-
MUYECKYI0). B peanbHbIX YCIOBUSX 3€MHasi IOBEPXHOCTb HEOAHOPOJIHA B
TepMHUYECKOM OTHoIIeHud. [loaToMy B aTrmocdepe BO3HHMKAeT HEOJHOPOIHAs
KOHBEKIUS ¢ 00Jiee WM MEHEe MPaBUIbHBIM ITPOCTPAHCTBEHHBIM pacipe/ie/ieHueM
KOHBEKTUBHBIX 3JIEMEHTOB.

PaccmoTpuMm  ycioBHsT  BO3HMKHOBEHUSI  CBOOOJHOW  (TEPMHUYECKOM)
KOHBEKIIMU. Ha BepTHUKaJIbHO NBMXKYILYIOCS BO3QYLIHYIO YacTHULy €IUHUYHOTO
o0beMa IEHCTBYIOT JABE CUJIbI: HAIPABJIEHHAs] BHU3 CUJIa TSUKECTH U HallpaBJICHHAs
BBEpX BBITAJIKMBAIOIIAs cuiIa Apxumena p.g. PesympTupyromas 3Tux IBYX CHII

9(pe — pi ) HA3BIBACTCS CUNON NIAGYYECTIU.
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CormacHo BTOpOoMYy 3akoHy HbBIOTOHA, YCKOpEHHE 3TOr0 EIWHUYHOTO
oObema Bo3yxa OyJer:

2 —
d Z:gpe -pl’ (4.30)

rae g - yCcKopeHue CBOOOAHOTO MAJEHUSA, O U P COOTBETCTBEHHO IUIOTHOCTU
BO3JIYIIIHOM YaCTHUIIbI U OKPY>KAIOIIETO BO3IyXa.
3aMEeHUB MJIOTHOCTh U3 YPABHEHUSI COCTOSIHUSI, TOTYUHM:

2
d<z =gTi -Te (431)
dt? Te

VYpasuenue (4.31) Ha3BIBAIOT ypasHeHueM YCKOPeHUsi KOHBEKYUUL.

Ecnu pasnocts (75-7¢)>0, TO yCKOpEHHE KOHBEKIIMH TAKXKE MOJOXKHUTEIBHO U
YacTUIlAa HAYWHAET IOAHUMATHCSA BBEpPX. B MPOTHBOMOJIOXKHOM Cllydae, €Cld
TEMIIepaTypa YacTHIIBI MEHBIIIE TEMIIepaTyphl OKPYKAIOIIETO BO3ayXa, TO
YCKOpEHUE KOHBEKIIMHM OTPHUIATEIbHO MW 4YacTHWIAa JBIMKETCS BHHU3. Ecmm
TEMIIEPATYPhl YACTHIBl M OKPYXKAIOMIETO BO31yXa OIMHAKOBBI, TO YCKOPCHHE
OTCYTCTBYET.

Pacnipenenenne temmneparypsl 7, ¥ IpyrHX METCOPOJIOTHISCKUX BEJTMYHH TIO
BBICOTE HAa3BIBAIOT cmpamugurkayueli ammocgepol. B obmem ciydae u3-3a
BIMSHUS ~ MHOTOYMCICHHBIX  (DaKTOPOB  BEPTHKAJIBHOE  pacrpele/ieHre
TEeMITepaTypbl B aTMOCc(epe MOKET OBITh JOBOJIBHO CIIOKHBIM U Pa3HOOOPA3HBIM.

Pacnipenenenne temneparypel 71,, OKpY)Kalolledl 4YacTUIly BO31yXa, B

pPa3IUYHBIX CIOSIX XapPaKTepU3YyeTCs BEPTHUKAIBHBIM TIPAJIUECHTOM TEMIEPATYpPbI
T,
==

Boigenum B atMocdepe Ha KaKOM-TMOO YpOBHE BO3AYIIHYIO YacTUIy H
NEPEMECTUM €€ BBEpPX WM BHHU3 OT MCXOJHOIO MOJoKeHUs. OUeBUAHO, YTO IS
TOT0, YTOOBI YACTUIIA HE BHOCHJIA KaKUX-ITHOO M3MEHEHUH B TEIJIOBOE COCTOSIHHME
OKpY)KaloIllero  BO3[yXa, €€ HeoOXOJUMO TMepeMelarh aauadaTHYecKH.
N3menenue Ttemmeparypbl 4dacTuilbl 1 OyAeT XapakTepH30BaThCA BETUYHHOU
cyxoaanabatuyeckoro rpagueHta j,. CpaBHUM BETWYHHBI ¥ U 7, I TpPeX
pa3IMYHBIX CIy4YaeB pacHpeiesieHUusl TEMIEpaTyphl 1o BbICOTe B aTMocdepe.

a. I'paguent >y, B armocdepe HaOmomaeTcss cBepxaanadbaTu4ecKuii
rpaJiieHT. bynaem cuuTaTh, 4YTO Ha UCXOJHOM YPOBHE Zj, TEMIIEpaTypa YaCTHIIbI
paBHa TEMIIEPATYpPE OKPYKAKOLIEr0 BO3AyXa, T.€. li=1e. BrIBOOUM HacTuiy u3
COCTOSIHHS DPABHOBECHUS, I[EPEMECTHB €€ Ha YPOBEHb Zp. 3JE€Chb TeMIlepaTypa
YyacTUIlbl OyJEeT Bbillle Temneparypbl atMocdepsl: Tj,>Tg,. Ha 3TomM ypoBHe yac-

THIIa TprOOpeTaeT, B COOTBETCTBUH C (4.31) mosioxkuTeIpHOe yCKOpEeHHe (PUCYHOK
10).
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IlepemecTiM  4yacTully BHHU3  Ha
ypoBeHb Z;, thae [i<7T,. YacTuma momaydut
YCKOpPEHHE, HAMPABJICHHOE BHU3.

B  o6oux BapumaHTax  yacTula
MOJIy4aeT YCKOPEHHUE B TOM HaIlpaBJICHUH, B
KOTOPOM  MOJy4YWsia  I€pBOHAYaJIbHBIN
uMmnyiaec. Ilpy  3TOM, dYem  ganblie
CMEIAeTCsl  YacThuua OT  MCXOJHOIO
MOJIOKEHHUs, TeM OOJIbIIIE €€ YCKOpPEHHE U
CKOpOCTb. Takoe COCTOSHME YaCTULBI

Puc. 10. K BbIBOMY KPUTEPHEB Ha3bIBAIOT HEYCTOWYMBBIM, a CTpaTU(u-

HEYCTOMYHMBOCTH. Kalust  atMocepbl MpU  P>Y, HOCUT

1 - kpuBasi crpaTHuKanmH, Ha3BaHHE CYXOHEYCMOUYUBOL
2 - cyxas anua0arTa. cmpamuguxayuu.

0. ['paguent j=y,. TemnepaTypa B aTMocepe MOHIKAECTCS C BHICOTOM Ha
1°C/100M. B aToM citydyae Ha BCceX TPEX YPOBHSX:

Tio=Teo, Tia=Te1, Tio=Teo.

CrnenoBaTenbHO, Ha KakoM Obl YpOBHE HHU paclojarajach 4acTullia, €e
YCKOPEHHE BCET/Ia paBHO HYNIO. Takoe TEPMHUECKOE COCTOSTHUE aTMOC(hEephl Mpu
¥~ ¥, HOCUT Ha3BaHUE CYX00e3paziuyHolU (U pasHOBECHOU) cmpamuukayuu.

B. I'paguent j)<y,. Temmeparypa B armoc(epe MOHMKAETCS C BBICOTOMN
MenieHnHee, yueM Ha 1°C/100M. B aTom ciiydae Ha YpPOBHE Z; BHITIOJIHSIETCS YCIOBUE
Ti;<T; m yacTuia Moay4yaeT OTPUIIATEIIBHOE YCKOPEHHUE, T.€. OyJeT NBUraThCs K
HUCXOJHOMY TMoJiokeHnto. Ha ypoBHe 2Z;, HampotuB, Ti1>Te, T.€. dYacTula
MPUOOPETAET MOJOKUTEITHFHOE YCKOPEHHE, BO3BPAIasiCh B HAYAIBHOE MOJI0KEHUE.

Takum oOpazoM, B 3TOM ciydyae Kyna Obl HM Oblla CMEIEHAa 4YacTUlla C
UCXOJTHOTO YpPOBHS, OHA BCETJa BO3BpAIacTCs B HCXOJHOE TOJIOKEHHE TMOCTe
npeKpanieHus Bo3aeicTusa Ha Hee. Ctpartudukaius atMochepsl npu )<j), HOCUT
HAa3BaHUE CYXOYCMOUYUBOU CIMPAMUDUKAYUU.

Beiie ObUTO BBISICHEHO, YTO BIAKHOAIMAOATHYCCKUI TpaJWeHT BCeraa
MEHbIIIe cyxoaauadaTtudeckoro. [lo OTHOIIEHHIO K Cyx0aauabaTUYeCKOMy U
BJIQXXHOAINA0ATUIECKOMY JBWKCHHUIO, TAKUM 00pa3oM, BO3MOXKHBI CIICTYIOIIHIE
MATh BUJIOB CTpaTHU(UKAIIMN aTMOC(EPHI:

a) y>ya>ys - CyX0- U BIQXHOHCYCTOWYHMBAS WU aOCOJIFOTHO

HEYCTOMNYNBAS;
0) y =y4 >ya - cyxo0e3pa3nuyHas U BIAXKHOHEYCTOWUN3As;

B) ¥4 > ) >ya - CYXOyCTOMYMBAs U BIAXHOHEYCTONYMBAS;
T) ¥a > =ya - CYXOyCTOMUYUBAA U BIIaXXHOOE3pa3IMUHAas;
N) ya>7a>y- CyX0- U BIQXHOYCTOWYMBAS WIM aOCOJIOTHO yCTONYMBAs

cTpaTU(UKaIUS.

PaccMoTpuMm pacmpezeneHne MOTEHIMAIBHOW TeMIlepaTypbl MO BBICOTE
IpU Pa3IUYHBIX BHIAX cTpatudukanmum atMocdepsl. s storo mponorapudmu-
pyeM M BO3bMEM IPOU3BOJIHYIO TIO BBHICOTE OT MPABOW M JIEBOW YacTel (POpMYIIbI
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(4.12):

100 10T R ok (4.32)
6oz Tao cyPoz

IIPY 3TOM MHJIEKC «I» OIyCKaeM Ha TOM OCHOBAaHHWH, YTO PACCMATPUBACM MPOIIECC
B atMocdepe. [Ipeodpaszyem (4.32), ucroab3ys ypaBHEHHUE CTATUKH K BUY:

oo 0
=y, — 4.33
=, ~1a=7) (4.33)
N3 dopmynsr (4.33) crmemgyer, 4TO MpU CyXOYCTOWYMBOW CTpaTudUKAINN
00

apu
0z p

(7>7) % <0, mpu cyxo0e3pazmaHoi (=7,)

CyXoycTouuBoi (y<y,) aa—f >0.

4.7. Cyrounblii xoa crpatuduxkanun. Crparudukannst BO3TyHNIHBIX MAaCC

Crpatudukanus arMmochepsl U3MEHsIeTCsl B TeueHne cyTok. Hanx cymei, B
YCIOBUSX OONBIIOTO CYTOYHOTO XOJa TeMIepaTyphl TOBEPXHOCTH IOYBBI
(0COOEHHO JI€TOM), JHEM HIKHHE CJIOM BO3JyXa CHJIBHO NPOrpeBarOTCA OT
MOBEPXHOCTH TIOYBHI M BEPTUKAJIbHBIC TPATUEHTHI TEMIEpaTyphl BO3pacTaioT. B
IPU3EMHOM CJIO€ OHM MOTYT CTaTh OYECHb OOJBIIMMHU, 3HAUYMTEIHHO MpEBHIMIAs
cyxoaanabarnueckuil rpaauent. Crpartudukanus atMochepbl CTAaHOBUTCS, TAKUM
00pa3oM, HEYCTOMYNBOM M BOSHUKAET KOHBEKITHSI.

Kak HeycTOWYMBOCTh CTpaTU(PUKAIIMM, TaK U KOHBEKIIMSI OCOOEHHO BEJMKa
OKOJIO TIOJYAHSI M B IEpBbIE MOCIENONyIeHHbIe yackl. [loaTomy KydeBble oOjaka
CBSI3aHHbIE C KOHBEKLMEW, MMEIOT MAKCUMAaJIbHOE Pa3BUTHUE MMEHHO IOCJE IMO-
aynas. K Beuepy crpaTudukanus CTaHOBUTCS YCTOMUYMBEE, a B HOYHBIEC YacChl,
KOT'Jla MPU3EMHBIN CJION BO3AyXa OXJIaXKIaeTCsl OT MOYBBI, CTPATU(PUKALIUS MOXKET
CTaTh Ja)X€ HACTOJBKO YCTOMYMBOM, YTO PAa3BUBAIOTCA NPU3EMHBIC HHBEPCUU
TEMIIEpaTyphl, T.e. TEMIEpaTypa BO3AyXa HaJ TMOYBOM C BBICOTOM HE TMaaaeT, a
pactet. [IoHSITHO, YTO KOHBEKIIHS B 3TO BPEMs CyTOK 3aTHXAET.

Nupivu Oynyt ycmoBusi Haa MopeM. CyTOYHBIA XOA TeMIlepaTyphl Ha
MOBEPXHOCTH MOps O4eHb Masl. [[03TOMy CyIIeCTBEHHOTO AHEBHOTO YBEIMYCHUS
HEYCTOMYMBOCTH HaJa Mopem He Oyner. CrnemoBarenbHO, He Oyner u
MOCIIENONYICHHOTO MaKCUMyMa B pPa3BUTHHM KOHBEKIMH. HampoTuB, B HOUYHBIC
Yyachl HEYCTOMYMBOCTh CTpAaTU(UKAIMU HAJ MOPEM HECKOJIBKO BO3pacTaeT. ITo
CBSI3aHO C TE€M, YTO Y IOBEPXHOCTU MOpS TeMIlepaTypa HOYBIO OCTAE€TCSA IMOYTH
TaKOW e, Kak W JHEM, a Ha BBICOTaX B CBOOOJHON aTMocdepe Temieparypa
HOYBIO TaJaeT BCIEACTBHE M3Iy4YeHHUS Bo3Ayxa. I[lo3TOMy BepTHKaIbHbBIE
TPagueHThl TEMIEPATyphl HaJl MOPEM HOYBIO HECKOJBKO BO3PAacTalOT, a BMECTE C
HUMHU U SBJICHUS] KOHBEKIIUU HaJ MOPEM MMEIOT TEHACHIIUIO K YCUJICHHUIO.
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Pa3Hple 1O CBOMM TEpPMHYECKHMM CBOWCTBAM THUIIBI BO3AYIIHBIX Macc
pa3nnuyaroTcs Mo yCIOBUSAM CTpaTU(UKAIIH.

Tennas 6030ywnas macca ABUKETCS Ha 0o0Jjiee XOJOAHYIO MOJACTUIIAIOINIYIO
NOBEepXHOCTh. OHA MpPHU ATOM OXJAXKAAECTCSI CHHU3Y. DTO OXJIAXKICHHE 3aXBaTUT
MPEXJIe BCErO CaMble HMYKHUE CIIOM BO3IYIIHONW MAacChl U JUIIb MOCTENIEHHO U B
ocia0JieHHOM  Bujae OyAeT pachnpocTpaHsThesi BBepx. (CnenoBaTenbHO,
BEPTUKAJIbHBIEC TPAJMEHTHl TEMIIEpaTyphl B HIDKHHUX CIOSIX BO3QYIIHONW MacChl
OyIyT yMeHbIIAThCsl. B TUNIMUHOMN Tersoil macce, 0COOCHHO B 3UMHEE BpeMsl HaJl
MaTE€pPUKOM, BEPTHKAJIbHBIE TPATUEHTHl TEMIEPATYpPbl CTAHOBATCA B HUKHEM
kusomeTpoBoM  cinoe  paBHbiMu  0,2-0,4°C/100Mm, T.e. MEHbBIIE BJIAXHO-
aanabaTuyecKux JUIsl JaHHBIX yclioBuidl. MHBIME cloBamMu, BO3IYyIIHAs Macca
IpUOOpETaeT B HIXKHUX COTHSAX METPOB YCTOMUMBYIO CTPAaTU(UKALMIO - HE TOJIBKO
CYXOYCTOMYHMBYIO, HO U BJIAYXHOYCTONYMBYIO.

[ToHsiTHO, YTO HpH ATOM KOHBEKLHs ocjabeBaeT W mpekpamiaerca. KoH-
JeHcallMsl BOJASHOIO Iapa B YCTOMYMBOM Macce OyAeT MpOUCXOOuTh B (dopMme
TYMaHOB U HU3KHX CJIOMCTHIX 00JaKOB, U3 KOTOPBIX BBINAJAET MOPOCHh WM 3UMOM
MEJIKAWA CHET.

Xonoouas 6030ywHas macca ABWKETCS Ha 00Jiee TETUIYIO MOACTUIAIONIYIO
IIOBEPXHOCTh M HarpeBaercs CHU3y. [loaToMy B XOJOAHOW BO3AYIIHOM Macce
YCTaHABJIMBAIOTCS B HECKOJIBKUX HWXHUX KHUJIOMETpax OOJIbIIME BEPTHKAIbHBIC
IPaJMEeHThl  TEeMIlepaTyphbl, MpPEBBIIAOIINE BlIaKHOoaguabatuueckue: 0,7-
0,6°C/100 m 1 Gonee. DTO 0O3HAYAET, YTO XOJOJHAS Macca MPUOOPETAET B ITHUX
CJIOSIX HEYCTOMYMBYIO cTpaTudukanuioo. B Takoi macce KOHBEKIHS MOTydaeT
CWJIBHOE pa3BUTHUE, @ KOHJEHCAIMS BOJSHOIO Mapa MPOUCXOAUT B BUJI€ KyUEBBIX U
Ky4€BO-/10K/I€BbIX 00JIAKOB C BBINAJAIOUIMMHU U3 HUX JIMBHEBBIMHU OCaIKaMHU.

Mecmmuvie 6030yuiHble Maccobl 3MMOM, HaJl OXJIAKJIEHHOM CylIeH, CTAHOBSTCS
YCTOMYMBBIMH, a JIETOM, HaJ HarpeTou IOYBOW, - HEYCTOMYMBBIMH. [lonTOMY
3UMOI HaJl CyIlIed B yMEPEHHBIX MIMPOTaxX MpeobiafaoT 00aka CIOUCTBIX (GopM,
a JICTOM - Ky4eBbIe o0JIaKa.

4.8. IloTeHUMAIbHAS] YCTOHYHUBOCTH U HEYCTOMYHMBOCTH

B peanpHBIX yCIIOBUSX HAONIOMAIOTCS BEPTUKAIBHBIE TIEPEMEIICHHUS
KPYIHBIX O0BEMOB BO37yXa. ODTO MOXET OBITh MPHU BOCXOMASIIEM JIBUKCHUHU
BO3IYIITHOM MacChl BJ0JIb ()POHTAIILHOMN MOBEPXHOCTHU, MPU TIEPEBATUBAHUH YEPE3
rOpHBIE XpeOThl U B Apyrux ciydasx. CTparudukanus BIaKHOTO BO3AyXa MpH
TaKUX JBWKCHHUSAX MOXKET CYIIECTBEHHO W3MCHATHCA B 3aBUCHUMOCTH OT
BEPTUKAJILHOTO PACTIPEICICHUS OTHOCUTEIIBHONW BIAQXHOCTH TIEPEMEIIAOIIETOCS
CIIOSl BO3/IyXa.

Paccmorpum nBa ciydas. B mepBom ciydae crpaTuduKaius Ciaos BO3IyXa
JI0 TToIbeMa a0coJII0THA HeycToHunBa (pucyHok 11). OTHOCHTENbHAS BIIAXKHOCTD B
HwKHer yactu cnosi (T,) 3HaunTenbHO Oosbine, yem B BepxHel (Tg). [Toatomy
gacTuia A OBICTPO IOCTUTACT YPOBHS KOHACHCAIIMM W BBINIE MMOJHUMAETCS TI0
BIIQXKHOW anmabare, MpoJoJDKas MENIEHHO oxJjaxmarbes. Yactuna B mpoxomut
OoJee JIMHHBIA TyTh MO BEPTUKAIM, MOKAa HE JOCTUTHET YPOBHS KOHICHCAITUU
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(Tg). Crpatudukanus cios, xapakTepusyromascs teneps JuHell A'B’, craner
BJIA&KHOHEYCTOWYMBOM.

Bo BTOpoM ciiydae HawanbHas cTpaTU(UKAIUS CIIOS Takke aOCOIIOTHO
yctoiiunBa (pucyHok 12). Ho oTHocuTenbHas BIaXHOCTh C  BBICOTOM
yBenuuuBaeTcs. [lpu mombeMe cios BO3JlyXa ypOBEHb KOHJEHCALUU JUISl €ro
HuxHel yactu (T ) JocTuraeTcst 3HaUUTEIBHO MO3XKe, ueM BepxHero (Tg ). Takum
oOpa3oM, CJOW CTaHOBHUTCS TpU aauadaTUYEeCKOM Tmoabeme emé Oosee
YCTOWYHBBIM.
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Puc. 11. IMoTeHmansHas HEYCTOMYMBOCTh Puc. 12. IloTeHunanbHas yCTOHYUBOCTb

B nmnepBoM ciywae crpatudukanus Cios Ha3bIBACTCS HOMEHYUATLHO
HeyCmouyusou, BO BTOPOM — HOmMeHyuaibHo ycmouyusou. IIepBbIi ciiydail MOXKET
HaOJII0IaThCsl, B YAaCTHOM Ciyyae, MPU MOJbEME BO3IYIIHONW MacChl BIOJb
HAaBETPEHHOW dYacTu TopHOro XxpeOrta. M3MeHeHue cTpaTuPUKAIUU MOXKET
MPUBECTU K KOHBEKTUBHBIM JBUKEHUSM U 00PA30BaHUIO KOHBEKTHUBHBIX 00JIAKOB.

Kpurepusmu noreHuHanbHOM HEYCTOMYMBOCTH MJIA YCTOMYUBOCTH CITYKUT
3HAUEHHUS TeMIIepaTypbl CMOYEHHOTO TepmomeTpa (£°). Ecnu aTta TeMIIeparypa Ha
HI)KHEM YPOBHE OKA3bIBAETCS MEHBIIE, Y€M Ha BEPXHEM, T.e. 8, < 85, TO 3TO
COOTBETCTBYET  MOTEHUUAJIBHOW  YCTOMYMBOCTH  BO3AYIIHONW  Maccel. B
IPOTUBOIIOJIOKHOM ~ Cllydae, Korma 6, > 6z, HabmomaeTcs NOTEHIUAILHAS
HEYCTOMYHUBOCTb.

Cornacuo ypaBHeHus (4.31), ycKopeHHE BO3IYIIHOM YaCTHUIIBI 3aBUCHUT OT
pa3HOCTH TUIOTHOCTH 4YacTHUIbl U OKpyXkaromiero e€ Bo3ayxa. Bo Bcex
NpEeAbIAYIIUX BBIKJIAJKaX HE YYWUTHIBAJIIOCH BIIMSIHUE BJIAXKHOCTU HA TUIOTHOCTH
YacTUIIBI M BO3AyXa. B OOJBIIMHCTBE CIIy4yaeB ATO BIIMSHUE OKAa3bIBAETCS HE
3HAYUTEIBbHBIM. HO TIpH JOCTATOYHO BBICOKOM TEMIIEPATYpPE U OTHOCHUTEIIBHOM
BJIQXXHOCTU HEOOXOJAMMO CUHMTAThCAd C BIUSHHEM BIAXKHOCTM M BO BCEX
COOTHOIIEHHUSIX 3TOW TJIaBbl CIEAYET 3aMEHITh KUHETUYECKYIO TeMIieparypy | Ha
BUPTYAJIbHYIO T5.

BepTukanbHblii TpaiMeHT TeMIEpaTypbl ¥z 3aMEHSIOT BEPTUKAIbHBIM
rpajiIu€HTOM BUPTYaJIbHOUN TEMIIEpaTyphl
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vs = (1+ 0.6085)y — 0.608T(35/3z) (4.34)

as
TaKKaKEs:ﬂ, TO ¥g =¥
CyxoaanabaTU4ecKuil TpPagUuEHT 3aMEHSETCS TPaJueHTOM BHPTYaIbHOU
TEMIEPATYPbI YaCTHUIIBL:
aT;

das;
Ve = — 5+ =(1+0.608q)y, — 0.608T;— (4.35)

Kpurepuit ycrolumBocTH atMoc@epbl C Yy4ETOM BIHMSHUS BIAXHOCTH Ha
IJIOTHOCTh IPUMYT BU/I:

Yo =Vsiy ¥ = Vour Vs = Va
4.9. DHeprus HeyCTOYMBOCTH

Ha kakmoM ypoBHE Ha YacTHIly, UMCIOIIYIO TEMIEPaTypy, OTIHYHYIO OT
TEMIEPATypbl OKPYXKAIOIIero BO3AyXa, MACHCTBYeT CHJIAa TUIABYYeCTH, IIOJ
JEHCTBUEM KOTOPOM COBEpIIaeTCs padoTa MO BEPTUKATHHOMY IEPEMEIICHUIO
YJaCTHUI[ SAMHUIHON Macchl Ha 3eMeHTapHoe pacctossHue dz. C ygerom (4.30) sTa
pabota paBHa:

dE; = g Ti_l__—Tedz (4.36)

e

C yyeToM OCHOBHOIO YpaBHEHHUS CTaTUKH U YPaBHEHUSI COCTOSIHUS IUJISI CYXOIO
BO3yXa, HOJIyYUM:

dP
dEi =_Rc (Ti _Te)F (4-37)

[Tpounterpupyem (5.37) B npegenax ot Py, rae Ei=0 no P, rae Ei=E v nony4um:

E =23R.(T; —Te)lg%, (4.38)
1

rae E - oHeprusi HEyCTOMYMBOCTH CJIOS MEXKIY YPOBHSIMH, Ha KOTOPBIX JABJICHUE
paBHO P u P;.

B cnywae HeyctoitunBoi crpatudukanuu pasHocTh (Ti-7)>0 umm >y, u
SHEPrusi HEyCTOMUMBOCTU TosoxkutenbHa. Ecnu Ti<T,, To B 3TOM cjoe 3Heprus
HEYCTOWYMBOCTHU OTpHIlaTesbHa. KpuBas crpatudukanuy JIeKUT MPpU dTOH mpaBee
KPUBOW COCTOSIHMSI.

4.10. Tepmoannamudeckue rpapuku
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[Ipn anamm3e pe3yabTaTOB METEOPOJOTHYECKUX HAOIIONCHUI U 30H-
JTUpOBaHUsT aTMOC(EPHI MUPOKO MCIIONB3YIOT TaK Ha3bIBAEMbIC TEPMOJIMHAMUYEC-
kue Tpaduku. borbioe pacmpocTpaHeHne MOMYIHIIa adpoiocudecKas ouazpamma
(pucynok 13). Ha nipsiMoyrojibHOM OJIaHKe IMarpaMMbl IO OCH a0OCIIMCC OTJIOKEHA
temneparypa (t°C), mo ocu opAuHAT - AaBieHUe B torapudmudeckoit mkaie (1gP).
Ha Onanke HaHeceHBI TakkKe HEOOXOAMMBIC ISl aHAIM3a COCTOSHUS aTMOC(EpPbI
CJIEAYIOIINE CEMENCTBA KPUBBIX:

ella
500

\
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600

dabarnenue
g
3

\

| } . '

TN M 36,2

—10 5 10 15 20 25 30 35 °C
Temnepamypa

Puc. 13. Asponoruueckas quarpamma.
CrutoniHble JIMHUH ¢ OOJIBIIIMM YTIIOM HaKJIOHA — CyXU€ aauadaThl, C MEHBIITUM
YTJIOM HaKJIOHA — BIAXKHBIC a1uadaThl, MyHKTUPHBIC JTUHU — U30JIMHUN MacCOBOM
JI0JIA BOASTHOTO TIapa JIsl COCTOSTHUS HACHITIICHUS.

- U30TEPMBI - MpAMbIE, MapajulelibHble OCU OpAuHAT (mpoBeaeHbl yepes 1°C
JUTS 3HaUeHuH TemmepaTypsl -80 10 40°);

- m300apel - mpsAMBIe, MapaienbHble ocu abciuce (depe3 10 rlla s
sHaueHnit gasiaenus ot 1050 go 10 rlla);

- cyxue aauabaThl - KPUBBIE COCTOSIHUS CYXOW WJIM BJIQXHOM HEHACHI-
IIEHHOH YaCTHIIbL;

- BJIQJKHBIC a,Z[I/Ia6aTBI - KpPHUBBIC COCTOSHHA BJIAXKHOI'O HACBIIICHHOT'O
BO3ayXa,

- U30T'PAaMMBI - KPUBBIC PABHBIX 3HAYCHHUM MaCcCOBOM A0JIX BOAAHOTIO I1apa B
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COCTOSIHUH HACBIIICHUS,

- paccTosiHMS (B TTI.M) M@Ky IJIaBHBIMH U300apUUECKUMH ITOBEPXHOCTSIMU
IIpU JaHHOM CpeaHel TeMIiepaType Cios;

- BUPTYyaJIbHBIC I00ABKU B COCTOSIHUM HACBIIIICHHUS.

Hapsny ¢ npsmoyrojibHbIMU OJJaHKaMH Ha TMPAKTUKE HCIOIB3YIOT KOCOY-
roJIbHbIC OJIaHKHM a’pOJIOTUYECKOM nuarpaMMbl. Ha HeM HM30TepMBbI MPECTaBIISIOT
co00l HaKJIOHHBIC MPSIMBIC JIMHHUH.

C moMouIpl0 a’poJIOTUYECKOM JuUarpaMMbl MOKHO PacCUMTHIBATh TaKHE
XapaKTEPUCTUKN COCTOSTHHSI aTMOC(EphI Kak:

- TEPMOJMHAMHYECKHE TEeMIIepaTyphl (MOTEHIMANbHAS, ICEBAONOTCHIU-
anbHas U JIp.);

- YPOBEHb KOHJICHCAIIUH;

- DHEpPTrus HEYCTOMYUBOCTHU U JIp.

OcHOBHBIE BBIBO/IbI

1. OCHOBHBIE 3aKOHOMEPHOCTH MpPeoOpa3OBaHUs SHEPTUU U HU3MEHEHHS
COCTOSIHMSI aTMOoc(ephl MOJ| BIUSHUEM MPUTOKA TEIIa OMMCHIBAIOTCS IEPBHIM
HA4YaJioOM TEPMOJMHAMUKH, KOTOpPOE NPHUBOJUTCS K BHUAY YAOOHOMY Uis
UCIIOJIb30BaHUs B aTMOC(EPHBIX MpoLIeccax.

2. B nepBoM mpuOIMKEHUU TEPMOIUHAMUYECKHE MPOLIECCH B aTMocdepe
MOXHO paccMaTpuBaTh Kak Cyx0aJua0aTUYeCKue B CYXOM U  BIIAXKHOM
HEHACBIIIEHHOM  BO3JyX€, KaK  BIaXHO-aJua0aTUYeCKUe BO  BIAKHOM
HACBIIIEHHOM  BO3AyXe. XapaKTEPUCTUKAMU OTUX MPOLECCOB  SBISIOTCSA
TEPMOAMHAMHYECKNE TEMIIEPATYPHI.

3. KpurepusamMu  HEYCTOWYMBOCTH  BO3AYIIHOM  MAacChl  SIBJISIFOTCS
COOTHOUICHMSI MEKy PEAJIbHBIM M aIna0aTUYeCKUMU I'paJleHTaMU TeMIIEPATYpPhI,
a TaK)Ke DHEPrus HEYCTOMYMBOCTH. JlJIA NPOTSKEHHBIX 110 BEPTUKAIN CIIOEB
ClIeyeT YYUThIBATh U3MEHEHHUE 110 BBICOTE OTHOCUTEIILHOU BIIAKHOCTH.

KoHTpoJibHBIE BONIPOCHI

1. BeiBenere ypaBHEHHE IEPBOrO Hayajga TEPMOJIMHAMHKH, UCIOJIB3yEMOE B
busuke atmMmochepsl.

2. Kakoii mnpouecc HaspiBatoT anguabatuyeckuMm? CyxoaauabaTHuyecKum?
Brieenere hopmyny ypaBHeHus cyxoi aaunadarsl (Ilyaccona).

3. Urto mnpencraBnser coOoii moTeHIManbHas Temmneparypa? Kakue ee

CBOMCTBaA?

[TonyunTe ypaBHEHUE JUIsl TOJTHOW SHEPTHH BO3AYUTHOM YaCTHUIIBI.

5. Kak cBs3aHa mnoTeHUuWanbHas 3Heprus ¢ 3HTponuei? (€ Kakoll Melbio
NPUMEHSIOT U33HTPONUYECKUI aHATU3?

6. OxapakTepu3yiTe BIaXXHO- U IICEBI0AINA0ATUUECKUN TIPOIECCHI.

Kakoil cmbIci MMeeT ypaBHEHUE KOHBEKIIMH? [lonyunute kpuTepuun

YCTOMYMBOCTA IO OTHOLIEHUIO K CYXOMY M BJIQXKHOMY HACBILIEHHOMY

BO3JIYXY.

A

~
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8. Kax w3Mmensercs crparudukanus armocepbl B cyrouHoM xoxae? B
Pa3IMYHBIX BO3MYITHBIX Maccax?

9. Kornma u xak B arMocdepe BO3HHMKACT MOTCHIMAIbHAS HEYCTOMYHUBOCThH H
MOTEHIIMATbHAsl YCTOWYUBOCTH?

10.Yto npencrapiisieT coO0i dHEPIHs HEYCTONYMBOCTH ?

11.Yto npencraBisioT co0oil TepMoauHaMmuyeckue rpapuku? C Kakoil 1enbio
OHU TIPUMEHSIOTCS?
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I'1asa V. PATTUAITMOHHBIN PEXKUM ATMOC®EPHI
OcHognvie nonamus

1. 3akoHBI H3TyYeHUSA

e 3akon IlnaHka — 3aKOH pacHpenesIeHHs dHEPTUU B CIEKTPE H3ITYyUYCHUS
aOCOJIIOTHO YEPHOTO TeJIA O JJIMHAM BOJIH.

e 3akon Kupxropa — B YCIOBUSAX TEPMOJWHAMHYECKOTO PaBHOBECHUS
OTHOIIIEHUE H3JIy4aTeIbHOW CIIOCOOHOCTH TeNa e,r JUIsl ONpeAesIeHHON
JUTMHBI BOJIHBI A M aOCOJIOTHOM TemrepaTypbl 1 K €ro mnorjiaunaTeabHOu
ciocoOHocTH K;7 ecTh BemuumHaA /Il BCEX TeN TOCTOSIHHAs, paBHas
U3JTy4yaTelbHOl crocoOHocTu E; 7 abcomoTHO yepHOro Tena (MaeaabHOTro
TEMIIEPaTypPHOTO U3JTydaTess) IPH TEX K€ YCIOBHSIX.

e 3akon Credana-boabumana — BbIpaXeHUE [ IIOJHOTO TIOTOKA
U3Iy4yeHUs: a0COJIFOTHO YEPHOIO Tejla B 3aBUCUMOCTU OT €ro a0COJIOTHOU
temmeparypsl - Br=¢T*, rie o — mocrosunas Credana-bobimana.

e 3axon Buna — BbIpakeHHE CBS3U BOJHBI MAKCUMAJIBHOTO W3ITYUYEHUS Amax
aOCOJIIOTHO YEPHOTO TeJIa € €ro adCOJIIOTHOU TeMIiepaTypoil 7.

2. Ilorsomenue paguanuum — TnpeBpanieHue (0OBIYHO YACTHUYHO) JIYYHUCTOM
SHEPI'uM, Najarollei Ha BellecTBa, B IPYroi BUl SHEPTUH, OCOOCHHO B TEIIOTY. B
aTMoc(epe NoriamaeTcsl CoJHEUHas pajgualysi, 3eMHOE U3IyUeHUE U U3IIyuyeHUe
JOpyrux cioeB arMmocepbl. OTO MOTJOLIEHUE paiualud u30upaTreabHOe U
IIPOU3BOMTCS, TPEUMYILIECTBEHHO BOASHBIM ITAPOM, O30HOM, YIJIEKHCIIBIM ra3oM,
MEHEe — KHUCJIOPOJIOM, a TaKXe KOJUIOMJAHBIMU INpPHUMECSIMH B Bo3ayxe. Bcero
norJamaercst B armocdepe okojo 15% Bxopsiieii B Hee COTHSYHON pajaualuu 1
OoJbIlIasi YacTh U3ITyYEHUS! 36MHOM MMOBEPXHOCTH.

3. PaccesiHMe paaManMM — pacCcesHUE COJIHEYHOW pagualuvyd MOJEKyJIaMu
aTMOC(EPHBIX Ta30B U a3pPO30JbHBIMU YAaCTUUYKaAMHU, 00JIaJAIOIIMMU Pa3JIMYHBIMU
ko3 puieHTaMu npenoMieHusl. 3HAYUTeNIbHAsT 4acTh PACCESHHOM paavaluu B
aTMocdepe 00yCIIOBJIEHA PACCETHUEM MOJIEKYJIAMH BO3/lyXa, KOTOPbIE BCIIEICTBHE
0ecrnopsI0YHOTO TEIIOBOTO JABMXEHUS 00pa3yroT (PIIIOKTyalluu MIOTHOCTH U TEM
CaMbIM ONTHYECKYIO HEOJAHOPOJIHOCTh aTMOC(hEphl. ITO MOJIEKYJISIPHOE paCCEsIHUE
OuYeHb OJM3KO K paccesHuio Mo 3akoHy Penes, T.e. 00paTHO MPONOPIIMOHAIBHO
YETBEPTOW CTENEHW [JIMHBI BOJHBI paJHallMM, MOJBEPrarolElCs pPAaCCESTHUIO.
Paccessnue Ha OoJiee KpPYIHBIX YacTUYKax a’dpo30Jieil 00paTHO MPOMOPLHOHAIBHO
MEHBIIIUM CTETICHSIM JJIMHBI BOJHBI (3aK0OH Mmu), a aJyig Kameiab TymaHa, 00JaKoB,
MOpPOCH COBCEM HE 3aBHCHT OT JUIMHBI BOJHBI U mepexoautr B auddysHoe
OTpa)K€HUE.

4. Mereoposiorudyeckasi JaJbHOCTb BHAMMOCTH — BHJIUMOCTb IPOTSKEHHOTO
YyepHOro o0bekTa Ha poHe HeOa JHEM Y TOPU30HTA.

5. ApiImka — cinaboe MOMYTHEHHE BO3/yXa Y MOBEPXHOCTH 3€MJIM, BBI3LIBAEMOE
B3BCILICHHBIMU B HEM MEJIbYAWIIINMH, HEPAZTUUMUMBIMHU J1a30M KalelbKaMu BOJbI
WIM KpUCTAJUIMKAMU JibJia. JpIMKa TpHAaeT BO3AyXy CEpOBATO-TOJyOOBaTHIN
oTTE€HOK. Buaumocts npu abiMke ot 1 10 10 kM.
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6. IIpo3pauHoctb aTmMocepbl — CIOCOOHOCTH aTMoc(epbl MPOMYCKaTh
paananuio (CBET) Te€X WIM MHBIX JIUH BOJH. Ormpenensercss OTHOLIEHHEM
MHTEHCUBHOCTH PaJUalliy, MPOIIEINIeii CKBO3b BBIXOIHYIO MOBEPXHOCTh Tela, K
panuanyu, najaoniei Ha TeJo, B MPOLEeHTaXx.

5.1. Coutneunasi paguanus. CnieKTpajbHbIi COCTAB.
CosiHeyHas1 MOCTOAHHAA

DneKTpoMarHuTHasi SHeprus, uziaydaemas CoJIHIIEM, HA3bIBACTCS COIHEYHOU
paduayuen i ayuucmou sHepeueti. Iloctynas Ha 3eMITt0, COJIHEUHAs pagualus B
OoJIbIIIeH CBOEH YacTH MpEeBpallaeTcsl B TEILIO.

Bce tena ¢ remnepaTypoit Bbllle aOCOJIOTHOTO HYJIS UCITYCKAIOT Pagualyio
MpU TEPECTPOUKE DJICKTPOHHBIX OOOJOYEK aTOMOB W MOJIEKYJ, a TakkKe MpHu
U3MEHEHUSX B KOJIGOAHUU aTOMHBIX SJIep B MOJIEKYJaX U BO BpAIlEHUH MOJEKYIL.
B ¢wusuke armocdepsl paccMaTpuBalOT TaK Ha3bIBAEMYIO TEMIIEPaTypHYIO pa-
JIALINIO0, ONIPEAEIISIEMYIO TEMIIEPATYPOU U3ITyYAOLIEr0 TENa U €r0 U31)YYamenbHOU
CnocoOHOCMbIO.

[Tox u3myyaTenbHONM CIIOCOOHOCTHIO TeJla MOHUMAIOT KOJMYECTBO YHEPTHUH,
M3Iy4acMOe TEJIOM 4epe3 CAMHUUYHYIO OBEPXHOCTh (S=1 M) B CAHHHILY BPEMCHH
BO BCEX HANPABJICHUAX. DTy BEIMYMHY HA3bIBAIOT TAKKE JIYYUCTHIM OTOKOM WIIA
MMOTOKOM panuanuu. EnuHuner wsMmepeHus 3Tol BenuuuHbl B CU  sBisgemcsd
I[)K/MZC i Br/m?.

N3nyyatoiiee Teno, B CBOIO OUepe/lb MOIJIONIAET SHEPTUI0, MPUXOISAIIYIO K
HEMY OT JAPYTUX OKpPYXKalolMX Tel. MexIy TelIOM K OKPYXKalUIeh Cpeaou
MPOUCXOJUT  JIYYUCHIbILL  MeNnI00OMeH, ONPENeIIeMbIi  Pa3HOCThIO  MEXKIY
M3JIy4aeMOM U MOTJIOIIAeMOM SHEepruenl. B ciryyae TemmoBoro paBHOBECUS TPUXO]
TEIUIa YpaBHOBEIIMBAETCA €ro mnorepei. Tak kak 3emis NOoy4yaeT Terlo,
MIOTJIONIAsE COJIHEUHYIO PaIUallUIo0, U TEPSET €ro MyTeM COOCTBEHHOTO M3TyUYeHUs,
TO MOXHO TOBOPUTH O TOM, YTO OHA HAXOAWUTCS B COCTOSIHUM JYYUCHIO20
DPABHOBECUSL.

Teno, wucnyckaroiiee paauanyio, OXJIAXKIAETCS, T.€. €ro BHYTPEHHSS
SHEPrus MEPEeXOAUT B JIYUUCTYIO SHEpruto. [Ipu mornouieHnu paanamnuu JyqducTas
SHEPrusl NEPEXOJIUT BO BHYTPEHHIOKO YHEPTHUIO, @ 3aTEM U B JPYTUE€ BUbI SHEPTUU.

W3nyyaTtenpHble ¥ TOTJIONIATEIbHBIE CBOMCTBA TEJI  OMHUCHIBAIOTCS
U3BEeCTHBIMU W3 (Qu3uku 3akoHamu Kupxroda, Ilnanka, Buna, Credana-
BosnbiimMana, KOTOpble OTHOCSTCS K TaK Ha3bIBAEMOMY aOCOIIOMHO YePpHOMY Mey.
AOCOIOTHO 4YepHOE TeJO IMOIVIONAeT BCHO IMAJalI[yl0 Ha HEro paaualluio
HE3aBUCHUMO OT JUIMHBl BOJIHBI MNpuUXoAsniero wusiaydeHus. CorjlacHO 3TUM
3aKOHaM, YeM BBIIIE TeMIIepaTypa U3Iy4alollero Teia, TeM OOJbIlIe SHEPTUU OHO
noiay4yaer. MakcuMyM SHEpPruu MPU MOBBIIMICHUH TEMIEPaTyphl MepEeMEIIaeTcs B
CTOPOHY 00Jiee KOPOTKUX BOJIH.

N3nyyenue CosiHIIa OMMCHIBAETCS 3aKOHAMU a0COJIIOTHO YEPHOTO Tena.
N3nyuenne 3eMiid HECKOIBKO OTJIMYAETCS] OT 3TOrO U3TyUCHHUS.

ConHile U31y4yaeT 3JIEKTPOMArHUTHBIE BOJIHBI B OYEHDb IIUPOKOM JIHANa3oHe:
OT PaauOBOJIH JI0 TaMMa-irydei. B pusuke atmocdepsr paccMaTpuBaioT TOJIBKO TY
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4acTh pajualiy, KOTOpas OOYCIOBJIEHA TEIUJIOBBIM JIBUKEHUEM MOJIEKY]I H
aToMoB. JTa paauanus CoyHIA JEKUT B UHTEpBaJIe JuH BoJH OT 0,1 10 4 MKM,
Ha JI0JII0 KOTOpBIX npuxomutcsa 99% Bcent myuncroi sHeprun CoisHina. Pagnamnmto
B YKa3aHHOM MHTEPBAJIE JJIMH BOJH HA3bIBAIOT KOPOMKOBOIHOBOU pAoUuayuell.

Pacnpenenenne 3HEPruu B CIEKTPE COJTHEYHON pajHvaluy 0 MOCTYIUICHUS
ee B arMmoc(epy OHKCIEPUMEHTAJIHLHO H3Yy4aJOCh C IOMOIIBIO CIEHHATbHbIX
HA3eMHBIX HAOJIOJIEHUH, a TaKXKE C MOMOIIbIO PAKET, CIYTHUKOB U KOCMHYECKUX
KopabOisieli. Bua kpuBOW pacmpenenieHus SHEPTHH B COJTHEYHOM CIIEKTPE
npeacrabieH Ha pucyHke 14. CrekTp conHedyHoM paauanuu B uHTepBane ot 0,1
70 4 MKM MOHO YCIIOBHO pa3JIeJUTh Ha CIEAYIONIUE YacTH. Yismpaghuonemosas
pamgunanua nexut B auamna3zone 0,1-0,39 mxm. Ha nmomro 3toi wactu crekrtpa
npuxoautcs 9% comHeyHON paauanuu. BuauMelil CBET 3aHMMAET UHTEPBAII JJIMH
BOJIH 0T 0,40 10 0,76 MKkM. B 3TOM MHTEpBase 3aKJIF0YAETCS MTOYTH MMOJIOBUHA BCEH
conmHeyHot pamuanuu — 47%. Iloutu cronbko xe (44%) mnpuxomurcs Ha
ungpaxpacroe uznyyenue 0.77 — 4.0 Mkm. MakcUMyM Jy4YUCTOM SHEPruu B
COJIHEYHOM CIIEKTPE COOTBETCTBYET IJIMHE BOJIHBI OKOJIO 0,475 MKM, T.€. HAa CHHe-
roJiyOble JIy4d BUAMMOM YacTH CIEKTpa.

CpaBHEHUE CHEKTPOB COJHEYHOM pagualyd, MOJYYEHHBIX 3KCIIEPUMEH-
TaJdbHBIM TIYTEM M PACCUUTAHHBIX TEOPETHUECKH Mo 3akoHy I[lmanka s ab-
COJIIOTHO 4YEpHOTO Tena mpu Temmeparype okoio 6000 K, moBoiapHO OiH3KO
coBnagatoT (pucyHok 14). Hekoropsle pazinuusi UMEIOTCA B yIbTpa(HOIETOBOU
YacTH COJHEYHOI'0 CHEKTpPa. DTO TOBOPUT O TOM, UTO, CTPOro rosopsi, CoiHIle He
SIBJISIETCS a0COTIOTHO YEPHBIM TEJIOM.

Bmf(m®-mxm)

21
’

14 I

0 . 1 .
02 03 040506 08 1,0 15 2 3 4 MM

Puc. 14. PactipeiesieHrie SHEPTUU B CIIEKTPE COTHEYHOM paiUualiiuu J10
nocTyruieHus: B arMocdepy (1) u B criekTpe abCoMIOTHOTO YEPHOTO Teja Mpu
temmneparype 6000 K (2).

Ob6nactu cniektpa: YO — ynbrpaduoneronas,

B — Buaumas, UK — undpakpacnas.

[Inomanp Gurypsl, 3aKI0U€HHON MEXIY KpUBOI pacmpeneneHus] SHepTuu
B COJIHEUHOM CIIEKTPE M OChIO abcmuce (Ha Hel OTJIOKEHA JIJTHHA BOJIHBI) (PUCYHOK
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14), yrucneHHO paBHA MOJHOM 3Hepruu, nocrynaroniet or CojHIIa HA BEPXHIOIO
rpaHuily atMocdepbl. OTy DSHEPrui0 Ha3bIBAIOT COJHEYHOM TOCTOSIHHOM.
Conneunass nocmosinnass (CII) - 5TO KOJMYECTBO COJIHEUHOM paaualu,
MOCTYIAOIIEee HA BEPXHIOIO TPAHUILy 3eMHOUM aTMoc(dephl B €IUHUILY BpPEMEHH Ha
€AUHUYHYIO NMIOBEPXHOCTD, MEPIECHIUKYIISIPHYIO COJIHEUHBIM JIydaM, MPU CPEIHEM
paccrosanu 3emun ot CoJiHIA.

Uucnennoe 3HayeHue CII ycTaHOBIEHO HA OCHOBE OTPOMHOTO KOJIMYECTBA
HKCIIEPUMEHTAJIBHOIO  MaTepuaia, IOJIYYEHHOTO C IOMOINBI0  HA3eMHBIX
U3MEPEHU M M3MEpPEeHHH Ha CIyTHHUKAaX 3eMJId U KOCMHUYECKUX Kopabisix. B
HACTOSAIEE BpeMsl OHO MPUHSTO paBHBIM (1,36710,007) KBT/M.

Bemnunna CII u3MmeHsiercs B TE€YEHUWH roJa B CBSI3M C TEM, YTO 3EMJIA
Bpamaercss Bokpyr CoJiHIIa MO MaJIo BBITAHYTOMY JJUIAICY. B Hauvaie sHBaps
3emutst HauOosiee Oym3ko noaxoauT K Connity (147 MiH. KM), B Hayajie UIONA -
HauOosee gayeka oT Hero (152 MITH. Km).

B pe3synbraTte 3TOr0 BeIMYMHA COJTHEYHON MOCTOSIHHOM MOKET U3MEHATHCS
B Te4yeHHe roja B npenenax +3,5%. Ha Benuuuny CII BIMSAIOT Takke COITHEYHas
aKTUBHOCTb M HEKOTOPBIE JIpyrM€ acTpOHOMUYECKHE (aKTOpbl (M3MEHEHHE
MJIOTHOCTH MEXIUIAHETHON U MEX3BE3THOM Cpeibl U Ap.).

Ha ocemennoe ConHieM nonymapue 3eMId Ha BEPXHIOK TPAHUIy aTMO-
chepbl MPUXOTUT KOJIUYECTBO COJHEYHOW HHEPTrUM, pPaBHOE MPOU3BEIICHUIO
COJIHEYHOW IOCTOSIHHOM Ha IUIONIa[b OCBEIIeHHOW yactu. KommdecTBo 3TOM
sHepruu cocrasisier okoxo 1,72-10 Br. 3a rox 3emus momywaer 5,44-10% Ik
TerJa.

B cpenHem Ha Kaablii KBaJIpaTHBIA KWJIIOMETP 3€MHOM MOBEPXHOCTU B T'OJI
MIPUXOIUTCSA 4,27-10" JIx Teruma. i1 mOJydyeHMST TakOro KOJIMYECTBA TeEILIa
HY>XHO ckeub cBbilie 400 ThiC. T KaMeHHOTO yris. OLUEHKU MOKAa3bIBAIOT, UTO BCE
CYLIECTBYIOIIME Ha 3eMJiie 3amachl KaMEHHOrO YISl paBHOLEHHBI 30-IeTHEMY
IIPUTOKY COJIHEYHOW pamuammu K 3emiue. 3a 1,5 cyrok CosHue otmaer 3emiie
CTOJIBKO K€ SHEPIUH, CKOJBKO JAIOT 3JIEKTPOCTAHIIMU BCEX CTPAaH B TEUEHUE roja.
[Ipu sTOM conHeuHas paauanus, TpUXoAAlias K 3eMye COCTABISIET BCEr0 OKOJIO
OJIHOM IBYXMUJUIMAPHOM 1011 Bcero u3nydeHnus ColHua.

Takum o0pa3oM, OrpOMHBIE MOTEHIMAJIBHBIE 3amachl COJHEYHOW SHEPIUU
MO3BOJISIIOT HCMOJIb30BaTh €€ B KAYECTBE OCHOBHOTO HCTOYHHUKA SHEPrUU Ha
3emuie.

5.2. IToryomenue u paccesinue COJTHEYHOI paauauum B aTMmocgepe

Conneunas paouayus, TOCTYTAIONIAsi HAa BEPXHIOI TPAHUILy aTMOC(eEpbl
3eMiu, MOpekJe 4YeM JOWTH JI0 3€MHOW IMOBEPXHOCTH, MNpETeprneBaeT psi Cy-
IIECTBEHHBIX U3MEHEHUI. YacTh ee paccenBaeTCsl MOJIEKYJIaMU BO3yXa, a TaKkKe
TBEPJBIMU U KUJKUMH MIPUMECSIMHU (a3PO30JIIMH), COJEPKALIMMUCS B aTMOoc]epe.
YacTM4HO COJHEYHas pajualys TMOTrJOMAETCsSs Ta30BbIMA U a3pO30JIbHBIMU
KOMITIOHEHTaMHu Bo3Ayxa. B pesynbTate paccesHus U TOIJIONICHUS pajualuu B
aTMocepe NPOUCXOJUT €€ ociablieHue, W TMOTOK paAualuy, AOLEAIMNANA [0
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MOBEPXHOCTH YMEHbIaeTcs. Tak Kak MpOIECChl MOIOMIEHUS U PACCESTHUSI UMEIOT
CCJICKTUBHBIN  (M30MpaTebHBIN) XapakTep, TO TPH MPOXOXKICHUH dYepe3
aTMoc(epy U3MEHSIETCS CIIEKTPAIbHBIA COCTaB COJIHEYHOW pajiualuu.

B armocdepe moriomaercs CpaBHUTEIBHO HEOOJBIIOE KOJIUYECTBO
COJIHEYHOM pajuanuu, IpH 3TOM IJIaBHBIM 00pa3oM B HH(]pakpacHOM YacTu
CIEKTpa.

A30T moOrjomaer paguanuio TOJbKO OY€Hb MalbIX JUIMH BOJH B
yIbTPa()HOIECTOBOM YACTH CIEKTpAa. JHEPTUS COJHEYHOW pagualiid B 3TOM
Y4acTKE CIIEKTpa COBEPIICHHO HUYTOXKHA, M I[O3TOMY IOIJIOLIEHUE a30TOM
MPAaKTUYECKA HE OTPa)XaeTrcsi Ha WHTEHCUBHOCTH COJIHEYHOW pamuanuu. B
OOJIbIlIEH CTEMEHH, HO BCE K€ OUYCHb MAJIO, IMOIJIONIAET COJIHEUHYIO Pauallvio
KUciopoo - B JBYX Vy3KUX YyyacTKaX BHUJUMOM YacTH CHEKTpa U B
yIbTPa(HOIETOBOM €ro YacTH.

['opazno Gosee CUIBHBIM TOTJIOTUTENEM COJHEYHOW pajualiiu SBISETCS
030H. XOTS €r0 coJiepKaHue B BO3/yXe, Jaxke B cTpaTocdepe, OueHb Mallo, TEM He
MEHEEe OH HACTOJbKO CHJIBHO TIOTJIOMIAET YJIbTPA()HUOIETOBYIO COJHEUHYIO
paguannio, 4TO W3 COJHEYHOM MOCTOSIHHOM TEepseTCsl BCJIEACTBUE IMOIJIOLIECHUS
O30HOM (BMECTE€ C KHUCJIOpPOJIOM) HECKOJbKO IMPOIEHTOB. B pesynbpTare
MOTJIONIEHUS B HOHOcdepe u crparochepe B COJTHEUHOM CIIEKTPE ) 3eMHOU
nogepxuocmu He Habnooaemcs 80iaH kopoue 0,29 mrm.

CwibHO TOIJIOMIAET paguanuio B HUHPpaKpacHOW 0O0JacTU CIIEKTpa yere-
KUCTIbILL 2a3; HO €TO coJiepkaHue B aTMOc(epe HUUTOXKHO, U TTOATOMY TOTJIONIEHUE
UM B 001IeM He3HauuTesbHO. OCHOBHBIM MOTJIOTUTENIEM pajauaiuu B atMocdepe
SBJISIETCS B0O0AHOU Nap, COCPEIOTOUNBAIOIINICS MPEUMYIIIECTBEHHO B Tponocdepe
U OCOOCHHO B HIKHEW ee yacTu. M3 001iero cocraBa COJMHEYHOM pagualuu
BOJISIHOM Tap MOTIJIONIAET 3HAYUTEIbHYIO 100 B HH(PpakpacHOi 00J1acT CeKTpa.
XOopoI1o MOTJIOMAIOT COJIHEUHYIO PaUaIliio TakKe Jcuokas 6odoa B arMocdepe,
T.€. 00aKa, u meepovie YacmuuKy NoLiu.

Ha ocHOBe cniekTpanbHBIX U3MEPEHUM, BBIIIOJIHEHHBIX HAJl IYCTBIHEH, yCTa-
HOBJICHO, YTO aTMOC(epHas MbLIb MOXKET Moriomarh 10 4-5% oT coaHedHOH To-
ctostHHOU. OCOOEHHO CHUJIBHOE TOTJIOMICHUE COJIHEUHOW pajuaIiiu MPOUCXOIUT
IIPY CHJIBHOM 3aMyTHEHUU aTMOC(hephl (0COOCHHO B TOPOJIax).

B yenom 6 ammocepe nocrowaemcs okono 15-20% paouayuu,
npuxodsaweti om Coanya k 3emne. B Kaxa10M OTACIBPHOM MECTE TOTJIOIIEHHUE Me-
HSETCS C TEYCHUEM BPEMEHHU B 3aBUCUMOCTH KaK OT MEPEMEHHOI'0 COJICpKaHUs B
BO3/IyX€ MOTJIOMAIIUX CYOCTaHIIUM, TJIaBHBIM 00pa3oM BOJSTHOTO Tapa, 00JI1aKoB
W TBUIM, TaK U OT BBICOTHI COJIHIIA HAJ TOPU3OHTOM, T.€. OT TOJIIUHBI CIJIOS
BO3/1yXa, IPOXOAUMOTO JTy4aMH CKBO3b aTMOc]epy.

ConHeyHas paauaiusi B pe3yibTaTe MOTJIONMICHUS MTPeodpa3yeTcss B Apyrue
BUJIbI SHEpTUM (TJIABHBIM 00pa3oM B TEIUIOBYIO, @ B BEPXHUX CJIOSX B MPOIECCE
MOHU3AIUHU TAKXKE B DIIEKTPUUYECKYIO).

ATtMocdepa 1o OTHOIICHUIO K ITOTOKAM COJTHEYHOW pajraIlu MPEICTaBIISCT
coboit myTHyto cpeny. [loHATHE MyTHOCTH CBSI3aHO C HajgMdueM B aTMocdepe
pasnu4yHOro pojaa mpumecei. OgHaKO, U TIPU OTCYTCTBUHU TpHUMeceil atmocdepa
ABJSICTCS MYTHOM cCpeaoul. B KadecTBE BJIEMEHTOB MYTHOCTH BBICTYIAIOT

82



MOJIEKYJISIDHBIE KOMILUIEKCHI, MPEJCTABISAIONIME COOOM Bapualuu IJIOTHOCTH,
BO3HUKAIOIIME MPU TEILUIOBOM JIBH)KECHUU MOJIEKYII.

Paccesinue, 00ycnoBiaeHHOE QIIIOKTyaI[UsIMU TIJIOTHOCTH BO3/TyXa, Ha3bIBAIOT
MOJIeKYIAPHLIM WU pafieedckum (IO MUMEHH aHTJIMHCKOTO YYEHOTO, BIIEpPBbHIE
OMMCABIIEr0 ATO sBJIeHUE). PaccesHue Ha YacTUlax MpUMeceld Ha3bIBAIOT
a’po30bHuiM Wi Mu - paccesnuem (110 IMEHU UHIUMCKOTO (PU3HKA).

duznyeckasi CylHOCTh paccesHus 3aKiodaeTcs B 0coboi Gopme B3auMo-
JICVCTBHS MEPEMEHHOTO TOJI MAJA0MEH IEKTPOMArHUTHOM BOJHBI C YaCTHUIIEH,
HaxoasmIeics B HeKoTopol cpene. CaMa 4acTuIla CTAHOBUTCS UCTOYHUKOM HOBBIX
AJIEKTPOMArHUTHBIX BOJIH, T.€. PACCEIHHOMN pagualvu.

PaneeBckoe paccesHne XapakTepuszyeTrcsi JIBYMS OCHOBHBIMH  OCO-
O0eHHOCTsIMU. Bo-TIepBbIX, 0011I€€ KOJUYECTBO PACCESIHHONW €IMHUYHBIM 00BHEMOM
paaualuy OYEHb CHJIBHO 3aBHUCHUT OT JJIMHBI BOJIHBI Tajaromen paguanuu. MH-
TEHCHBHOCTh pacCcessHHOW panuaiuu (i;) oOpaTHO MPOMOPIHMOHATIBHA YEeTBEPTOM
CTEIIEHH JIJTMHBI BOJIHBI PACCEHMBAEMBIX JTyUECH:

=73, (5.1)
A
riae  J; - MHTEHCUBHOCTD TAJA0NIeH paJuaiu ¢ JJIMHOW BOJIHBI A,

a - K03 PUIMEHT MPONOPLUUOHATBHOCTH.

Ecnu ycioBHO NMpUHATH WHTCHCHUBHOCTH PACCESHHS JJII KPACHOTO IIBETA
(4=0,7 MKM) 3a eauHUILY, TO i1 00Jiee KOPOTKUX JUIMH BOJH BHJIMMOTO y4JacTKa
CIIEKTpa MOJYYHM:

A MKM 0,62 0,57 052 0,47 0,44
Ky/Ky7 16 22 33 49 64

DTO 03HAYaET, YTO B PACCESTHHOM pajuainu ObICTPO BO3pacTaeT aoJis Oojee
KOPOTKHUX BOJIH ((pHOJIETOBBII, CHHHI, F0JTyOOI).

Bo-BTOpPBIX, SIPKOCTH PAcCESIHHOIO I[BE€TA MAaKCUMaJlbHa BJOJb W IPOTHUB
MAJA0IET0 JyYa M MUHUMAJIbHA B HANpPaBIICHUAX, MEPHEHIUKYISIPHBIX 3TOMY
Jaydy. DTO 03HAYAET, UTO PACCESIHUE MPOUCXOAUT KaK K 36MHOM MOBEPXHOCTH, TAK
U B KOCMHUYECKOE MPOCTPAHCTBO. OTMETHM TaK»Ke, YTO B OTIUYME OT IMAAOIIETO
HEMOJISIPU30BAaHHOTO  CBE€TA  PACCESHHBIM  CBET  SBISETCA  YaCTUYHO
NOJSIPU30BaHHBIM. [Ipu 3TOM cTeneHb NOoASpU3alU Il paiualui, TPUXOIsIen
OT Pa3HbBIX YYaCTKOB HEOOCBO/1a, HEOIMHAKOBA.

ABpO30JBHOE paccesHHe, B TOM YHUCJIE HAa MEIbYaNIIUX KamneiabKax BOJbI U
KPUCTAJUIMKAaX JIbJA, MPOUCXOAUT TAK, YTO MHTEHCUBHOCTb PACCESHHOIO CBETa
o0OpaTHO MPONOPIIMOHATBHA TIEPBOM MJIM BTOPOU CTETICHH JTMHBI BOJIHBIL. [TloaTOMY
panuanus, paccesHHas TaKMMHU 4YacTHYKaMH, YK€ HEe Tak Oorata KOPOTKUMH
BOJIHAMH, KaK pajualius, paccesHHas moJiekyjdamu. Kpome Toro, uem KpymnHee
4acTHIla, TEM CUJIbHEE PACCEIHUE B HAITPABIICHUH MMAIAIOIIETO Jyya.

CreneHp moJIsIpU3alldi CBETA MPU a’PO30JbHOM PACCESHUU 3HAYUTEIIBHO
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MEHBIIIE, YeM MIPU MOJICKYIITPHOM.

B pe3ynbraTe NOTIONICHHS U pacCesTHUS COJTHEUHOW paauanuu B atMochepe
MIPOUCXOANT U3MEHEHUE €€ CNEeKMPAIbHO20 COCMABA 6 CMOPOHY 0o/iee ONUHHBIX
60.1H. Bplllie y’ke roBopuiioch, UTO Ha BepXHel rpanuiie armochepsl 9% panuanuu
npuxoautcs Ha yinbrpaduoner (Y®), 47% - na Bugumslii ceet (B) u 44% - Ha
unppakpacuyto (MK) gacts cnekrpa. [Ipu nonoxxenun ComnHia B 3eHuTE (hg =

90°) 3TH COOTHOMICHHSI MEHSIOTCS TakuM obOpazom: YO - 4%, B — 46%, UK — 50%.
[Tpr HaKJIOHE COTHEYHBIX JIy4el, cocTaBistonux 30°, COOTBETCTBYIOMIUN BKJIAJ
KaXJ0M yacTu crnekrpa coctapisier: YO - 3%, B — 44%, UK — 53%. Hakowner,
eci COJIHIIE HaXOAUTCS Y TOPU30HTA, TO HA JIOJIFO BUAUMOTO CBETa MPUXOIUTCS
28% u Ha nH(ppakpacHblie yan 72% paauamum.

C moryoneHneM U paccessHueM COJIHEUHOM pajualiuu CBA3aHbl HEKOTOPHIC
ONTUYECKHE SIBJICHUS B aTMOC(epe.

Boimie ObUIO BBIACHEHO, YTO TPH PAcCeSHUM B YUCTOM atMocdepe B
COJIHEYHOM CIEKTPE y TOBEPXHOCTU 3eMIIM MIPE00IaIat0T JIydl KOPOTKOBOJIHOBOM
4acTH BUAMMOrO crekTpa. K ToMy ke BCIIOMHUM, YTO MakKCUMYM B COJIHEUHOM
CIEKTPE MPUXOAUTCA HA CUHE-TONYObIe JUTMHBI BOJIH. [10 9TO# nmpuyuHEe B 4nCTON
atMochepe nBeT HeOecHOM cdepbl (HeEOOCBOAA) MPUOOPETAET CHHE-TONYOYyIO
okpacky. I yweM uymimie u cymie armocdepa, TeM 00Jjiee CUHUM CTaHOBUTCS IIBET
HeOa. [omyOoif mBET BO3ayXa MOXKHO BHJIIETh, paccMaTpHiBas OTACIbHEIC
MIPEAMETHI, KOTOPBIC KAXKYTCS OKYTAaHHBIMH 20.1)008amMotl ObIMKOU.

Uem Oosibllie B BO3AYyXE a’pPO30JIbHBIX YACTHUIl, TE€M OOJbIIEeH CTAaHOBUTCS
JOJIS JUTMHHOBOJTHOBBIX JIyded B CIIEKTPE COJHEYHOW paauallid W TeM
benecosamee CTAaHOBUTCS OKpacka HEOOCBO/ .

[Ipu nonoxxennu CoJyiHIIA y TOPU30HTA COJHEUYHBIM IHUCK TpHOOpeTaeT
KENTYI0 WK JaKe KPAaCHOBATYIO OKpPAcKy. JTO CBA3aHO C T€M, YTO YeM JJIMHHEE
nyTh Jydedl dyepe3 arMmochepy, TeM CHJIbHEE WX paccesHue U TOTJIOIEHUE.
[ToaToMy K MOBEpXHOCTH 3€MJIM JOXOJIUT TOJHKO JJIMHHOBOJIHOBAS YacTh BHJIU-
MO 4acTH COJIHEUHOTO CIIEKTpa.

Paccestnue conmueuyHoit paguaiuu B atMochepe 00ycIoBIMBaET pacCesHHBIN
CBET B JAHEBHOE BpeMsa. B orcyrctBum atmocdepsl Ha 3emiie ObLI0 OBl CBETIIO
TOJIBKO TaM, KyJia Tomaaaiyd Obl MIPSAMBIC COTHEYHBIC JTYYH WIIM COJTHCYHBIC JIYYH,
OTpaXEHHBIC IOBEPXHOCTHIO 3eMIM M TpeaMeTaMu Ha Hed. Bceneactsue
PAcCessHHOTO CBETa 6Csi ammocghepa OHem CydHCUm UCMOUYHUKOM OCBeUleHUs -
JTHEM CBETJIO TaK)Ke W TaM, KyJla COJTHCUHBIC JTYYH HEMOCPEICTBCHHO HE MMaIaloT, U
naxe Toraa, koraa CoJIHIIe CKPBITO 3a 00JIaKaMHU.

C paccesHHEM COJTHEYHOW paauallid B BUIUMOM YacTH CIIEKTpa CBs3aHa
TOPU3OHTAIBHAS WIH MEMeopOol02ULeCKasi OaNbHOCb GUOUMOCTIU.

B oueHp ymcTOM BO37yXEe, HAMPUMEP APKTHYECKOTO MPOUCXOKICHHUS,
JATBHOCTh BUIUMOCTH MOXKET JIOCTUTaTh COTEH KUJIOMETpoB. PaccesHue cBeTta B
TaKOM BO3JyX€ TMPOU3BOJUTCS NPEHUMYIIECTBEHHO CaMHUMH MOJICKYJaMU
aTMOC(EepHBIX Ta3oB. B Bo3myxe, coaepraiieM MHOTO TBUIM WU TPOAYKTOB
KOHJICHCAITUH, JAJBHOCTh BUIUMOCTH MOXXET MOHWKATHCA 0 KUJIOMETPOB U JI0
meTpoB. Tak, mpu cmaboM TymaHe JaNbHOCTh BUIUMOCTH HMeeT mopsaok 500-
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1000 M. a mpu CWIBHOM TyMaH€ WM CWIbHOW IE€cYaHO Oype OHa MOXET
cHwkatbes 10 50 M U eme MeHblie. Ecin 1anbHOCT BUIUMOCTH Majla, HO BCe-
TaK{ OOJIbIIIE OJTHOTO KUJIOMETPA, TOBOPST YK€ HE O TYMaHE, a TOJIBKO O ObLMKe.

5.3. 3akoH ociabdjieHusi. XapaKTepUCTHKHU MPO3PA4HOCTH aTMOCchepbl

[Tpu NPOXOXIEHUH COJTHEYHON paaualiiy 4yepe3 aTMocdepy MPOUCXOIUT e
ocia0JieHue 3a cyeT paccessHus u noromieHus. CTerneHb 0CiIa0lIeHus 3aBUCHT OT
(GHU3NUECKUX YCIOBHM Ha IIYTH COJIHEYHOIO Jiyda, K KOTOPBIM OTHOCSTCS
IUTOTHOCTh U COCTaB BO3/IyXa, a TAK)XKE OT JUTUHBI IyTH Jy4del dyepe3 aTMocdepy.

Haubomee mpocroit Bua HUMEIOT (QOPMYJIBI OCTAOJICHHUS COJTHEYHON
paguaiyy 11 I0TOKa MOHOXPOMATHYECKOM paIrallHH.

Tak Kak IUIOTHOCTh M COCTaB BO3AyXa M3MCHSIOTCS C BBICOTOM, TO CHadana
paccMOTPUM OCJIa0JICHUE MOHOXPOMATHYECKOTO IMOTOKA PajMallid Ha BEJINYHHY
dJ, B TOHKOM ciioe aTMocepsl dS TUIOTHOCTE KOTOpOro o (pucyHok 15):

I, = —ad, pdS | (5.2)

rac J; - KOJIMYCCTBO paqual, IIOCTYIIAOICC HAa BCPXHIOIO I'PAHUIY 9TOI'0 CJIOA,

o - K03 (DUIMEHT MPONOPLUUOHAIBHOCTH, TaK Ha3bIBAEMBII MACCOBbIU NOKA3amerb
ocnabnenus N3MepSEMBIi B u° ke

Puc. 15. K BeiBoty hopmyiel byrepa.

KoaddunmenT a cymMmapHO ydMTHIBA€T MU TIOTJIOIIEHWE, M PACCEUBAHUE
cotHeyHOM paauainyu. OH 3aBUCUT OT JUIMHBI BOJIHBI MAJAIOIIEH pagualivu 1Mo TOU
IPUYMAHE, YTO WU TOIJIOLICHUE U PACCESHUE SIBJISICTCS CEJIEKTUBHBIM II0 CBOEU
MIPUPOJIE.

[IpounTerpupyem BbipaxkeHue (5.2) B mpeaenax OT TOYKH A, TJi€ MOTOK
COJIHCUHOW pajuaivi paBeH J,o 10 TO4Ykd B, B KOTOpOW MOTOK COJIHEUHOMU

paguanuy paBeH J ;.

; —a, [ pdS
= _aljpds WJIHN ‘Jﬂv = \]/we A (53)
A

tdd
15
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B
Bripakenune alJ. pdS =M 3TO, Macca BO31yXa, 3aKJIIOUYEHHAs B CTOJOE C
A

€IMHUYHBIM TONEPEYHbIM CEeUYeHUEM. BpISICHUM Qu3ndeckuii cmbica Kodpdu-
2
nuenTa . [l atoro nmpumem, uto pdS=1 kr/m”.
Torna Beipaxkenue (5.2) 3anumieM B BUJE:

Ly,
¥,

(5.4)

a =

DTO 03HA4aeT, YTO MACCOBBIM MOKa3aTelb OCJIA0JCHUS] YKMCICHHO pPaBEH
OTHOCHUTEJIbHOMY OCJIa0JICHUIO MOTOKA pajuallid B CTOJOE BO3AyXa €IUHUYHOU
MacCCBHI.

Beenem otnomenue M=M/M,, roe M, - Macca BEepTHKaJIbLHOTO CTOJ0A
BO3/lyXa €IMHUYHOTO MOMEPEYHOTO ceYeHUs. BemuuuHy M Ha3bIBAIOT onmuuecKkou
maccou ammocgepwvi. BennuuHa m 3aBUCHT OT BbICOTHI COJIHIIA HaJl TOPHU30HTOM

h, . IIpu BeicoTe CosHiia 6osiee 30° onTuyeckyto Maccy arMocdepsbl, Kak 3TO BUJI-
HO U3 pucyHKa 15, MoxkHO BbIpa3uTh uepes h,

M=M,cosech, nam m=cosech, (5.5)

OnTuyeckas macca armocepsl mpu paznuyHoi BbicoTe CoJHIIA UMeEeT

CJIELYIOIINE 3HAYCHUS:
hy 90 80 60 50 40 30 20 10 5 3 0

m 1.00 1.02 1.06 1.16 1.30 155 2.00 290 5.60 154 354
[Ipeobpazyem BeipaxkeHnue (5.3), UCMOAB3YS BEIUYUHBI M U m:

J =7 e M (5.6)

BBenem BenmuuHy ©,=a,M,, KOTOpas Ha3bIBACTCS ONMUUECKOU MOMUUHOU
ammocghepol (Mu kodGduIneHToM ocnadsieHus) u 3anuiiem (5.6) B Buje:

J=J,,e"" (5.7)

Boipaxxenue (5.7) npeacraBisieT co00W 3aKOH Oclia0leHus Ui 3aKoH byre-
JlamOepra.

Ha mnpakthke 1 XapakTEPUCTHUKKA CBOMCTB OCJIA0JIEHUS COJTHEYHOMH
paavanuu B atMocdepe BBOASAT MOHATHE MOHOXPOMATHYECKOIO Koaghguyuenma
npospaurocmu ammocghepol. KorphuineHT npo3pavHoCTH BBOAUTCS KakK:

P,=e™ (5.8)
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C yuetom (5.8) Beipakenue (5.7) mepenuiieM B BUJIE:
J=3,P." (5.9)
Ecnu Connue HaxoauTcs B 3eHuTe (m=1), TO:

J,=J,P, wm Plz‘]—‘ (5.10)

A0

CrnenoBarenbHO, KOI(POUIIMEHT MPO3PAYHOCTH IMOKA3bIBACT, Kakas [0
COJTHEYHOU paJuaiuy JOXOIUT 10 3€MHOW MOBEPXHOCTH MPH OTBECHOM MaJACHUU
COJIHEYHBIX JIyYEH.

Koadduiment mnpo3padyHocTH xapakTepu3yer (U3HMUYECKUE CBOMCTBA
BO3QyIIHOW Macchl. Yem Oomblie coaepkKaHHE MOIVIOMAIIIUX COJHEUYHYIO
paaManyi0 Tra3oB M a’po30JbHBIX IPUMECEH, TeM MeHblIe KOIPPUIUEHT
npo3payHocTH. [lpu 3ToM KO3 (ULMEHT MNpPO3pavyHOCTH MOHOXPOMATUYECKOTO
NOTOKa HE 3aBUCUT OT BbICOTHI CoOJHIIA, a, CIEAOBATEIbHO, ONTUYECKON MAaCChI
aTMoc(ephl.

Koadpduuuent npospaunoct P, sABisercs (yHKUMEH UIMHBI BOJIHBL
TeopeTudeckue pacueThl MOKa3aid, YTO 3aBUCUMOCTH JJIs WJCAJIbHOU (CyXoil u

YUCTOM aTMoc(hepbl) UMEET CAEAYIOIINUA BU:
A,Mmem 035 039 045 050 060 0.70 080 100 2.00
P, 0.551 0.685 0.812 0.874 0.938 0.966 0.980 0.992 0.999

OTa 3aBUCUMOCTH OOBACHSAETCSI TEM, YTO OCHOBHBIM IPOLIECCOM OCTabIeHUs
B ujeanbHON aTMmocdepe SBISETCS paccerBaHHe, KOTOpoe Hauboyiee CHIIBHO
BBIPXEHO JJI1 KOPOTKHUX BOJTH.

Jlnis Toro, 4TOOBI MOJIYyYUTh BBIpAKEHUE IS OCTIaOJIeHHs] MHTETPATbHOTO
(o0miero) moToka paguanyy, HEOOXOAUMO MPOCYMMHUPOBATH J, MO BCEM JJIMHAM

BOJIH, T.€.
3=[3,d2=[3,Pjda (5.11)
0 0

Beruucnenue storo HHTCTpaIa MPEACTABIACT 3HAUUTCIBHBIC TPYAHOCTHU
BCICACTBUC 3aBHMCHMOCTH P/1 OT IJIMHBI BOJIHBI. HOBTOMy, BBOJSA HCKOTOPLIC

Cp€aAHNC 3HAUCHUA «P», IMOJIy4aroT:
3=Jp", (5.12)

rae P — unTerpanbHblil K03 PHUIMEHT TPO3PauHOCTH.
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5.4. UnTerpajbHble XapaKTePUCTHKH NMPO3PAYHOCTH aTMOC(ephl

WNurterpanbHbii  KOAQ@PUIUMEHT MTPO3PAUYHOCTH 3aBUCUT HE TOJIBKO OT
(U3HUECKOr0 COCTOSIHUS aTMOC(EpPbl, HO U OT BEIUYMHBI ONTHYECKON MacChl m.
[Ipu yBenmuuenuun m pacteT P TNpuU HEU3MEHHOM OINTUYECKOM COCTOSIHUH
atMocdepbl. IJTO CBSI3aHO C TEM, 4YTO TPH YBEIMYCHUH m U3MEHSETCA
CHEKTpaJIbHBIM COCTaB COJIHEYHON paauanuu: B OOIIEM IOTOKE YMEHbIIAETCs
J10JI1 KOPOTKOBOJIHOBOM pagualuy U YBEJIWYUBAETCA J0JIA JUIMHHOBOJIHOBOM, JUIS
KOTOpoil atMmocdepa Oosiee Mpo3payHa. YKazaHHAs 3aBHCHUMOCTh Ha3bIBaCTCS
agpgpexkmom  Dopoca. Jlna ycrpanenus dtoro  dddekra  kodrhdumeHt
MIPO3PAYHOCTH MO CIEUUATBHON MeToauke, pazpadoranHod B ['T'O, mpuBoasiT K
OIpeIeNICHHONM ONTHYECKOH Macce (m=2).

PaccunTthiBaeTcs k03P HUIIMEHT TPO3PAYHOCTH MO PopMyIIe:

p,= |=nz (5.13)

rac Jo - BEJIMYMHA COJIHEYHOM HOCTOHHHOﬁ, J me ~ HpsAMast COJIHCUHAS paduanyuAa

Ha MEPHEHAUKYISPHYIO TOBEPXHOCTh, M3MEPEHHAs Yy MOBEPXHOCTH 3eMJIU U
IPUBEJICHHAS K ONTUYECKON Macce, paBHOW JIBYM.

Koaddumment npospaunoctu peasibHON aTMoc(epbl, MPUBEICHHBIA K OI-
PEICIICHHON OINTHUYECKONM Macce, 3aBUCUT TOJIBKO OT (DU3MYECKOTO COCTOSIHHS
aTMocdepbl, T.€. OT COIepKaHUs B HeM aTMOC(EpHBIX MpUMeEcel 1 MOTJIOMIAOIITUX
razoB. KoaddumueHt npo3paqHocTH 3aBUCUT OT MecTa HAOIIOACHUN W OT THIIA
BO3IyIIIHOM MAacChl, pacrojaraloimeicss Haj JaHHbIM paiioHoM. Koaddumment
MPO3pavyHOCTH 00BIYHO U3MeHseTcs B ipeaenax ot 0,5 10 0,9. B cpennux u 6onee
HU3KHUX MUPOTax KOG UIIMEHT MPO3payHOCTH MEHbINE, YeM B 00Jiee BBICOKHX
mmporax. Cpemnue 3HadeHus Koddduumenta mnpospayHoctd (npu  m=2)
coctaBisitor 0,826 mpu BbICOKON mpo3payHocTu atmocdepsl, 0,786 - mnpu
noBbllieHHOH, 0,747 - npu HOpManibHOU, 0,697 - ipu noHmkeHHoH, 0,652 - nipu
Hu3koi u 0,594 npu oueHs HU3KOM. KoappuuueHT npo3payHoCTH UMEET XOPOLIO
BBIPA)KEHHBIN CYTOYHBIN U TOJOBOU XOJ.

OgauM ®3 HEAOCTAaTKOB KOd(D@UIIMEHTa MPO3PAYHOCTH SIBISCTCS €T0
HU3Kash YyBCTBUTEIHLHOCTh K M3MEHEHHUSM Mpo3padHocTu atMmochepsl. [lo aToi
MIPUYUHE BBOJST APYTHE XAPAKTEPUCTUKU MPO3PAYHOCTH.

OnTtuyeckyro TOMUHY aTMOchepsl (7) MOXKHO MPEJICTABUTh KaK CyMMY
TpeX ClIaraeMbix:

r=1,+71,+71, (5.14)

rae T, 7T, T, - OINTHYECKHE TOJIIMHBI aTMOC(hephl, OOYCIOBICHHBIE COOT-
BETCTBEHHO OCJa0JICHUEM pajJiallii B CYyXOW M 4uCTOM (MaeanbHOM) aTMocdepe,
ocnabJieHNeM MEPEeMEHHBIMH COCTaBHBIMU YacTsIMH (B OCHOBHOM BOJISTHBIM TIApOM
U YIJICKUCITBIM Ta30M) M OCHabJeHWEeM TBEPIAbIMH M SKHJIKUMHU TPUMECSIMU
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(a3pozosiem). OTHOLIEHUE:
L7 (5.15)

HA3bIBAIOT (hakmopom mymuocmu ammocgeput. I1o cBoemy pu3nueckoMy CMBICITY
dakTop MYTHOCTH TMpPEACTaBIseT COOOW 4YHMCIO HWAealbHBIX aTMmocdep,
OCHabMAIONUX paJualuio TakK ke, Kak peanbHas atMocdepa. DakTop MyTHOCTH
aTMocepsl Beera 0oJbiine eauauna (7>1).

IToncraBus (5.15) B (5.7), nony4um:

J=3pe %™ pmm J =JoR,™ (5.16)

CpaBnuBas (5.9) u (5.16), nonyuum:

P™ =P, wm T = 9 P

oF (5.17)

B ypaBuenusix (5.7) u (5.9) MHIEKCHI « A » OMYIIEHBI, 10 TOW NMPUYUHE, YTO
OHM 3alKCaHbl 1JI1 UHTETPaJIbHON MPO3PAaYHOCTH.
PaGoueii popmyioit A pacuera pakropa MyTHOCTH SIBISIETCS:

T -1150g, (5.18)

m=2

rae Jo - COJIHEYHAss TOCTOSIHHAS, Jyn=p - TpsAMasl COJHEYHAs paauarus, Mpu-
BEJICHHAs K ONTUYECKON Macce, paBHOM IByM, T - paKkTOp MyTHOCTH Ipu M=2.

3HadeHust pakTopa MyTHOCTH MpU M=2 MEHSIOTCA B IIUPOKUX MpeJenax u
3aBUCAT OT THIIA BO3AYIIHONW Macchl. Hammenbiel mpo3padHOCTBIO 0O0JazaeT
HKBATOPHUAIBHBIN MOPCKON BO3MyX, B KOTOpoM 7=4,6, B MOPCKOM TPOMHYECKOM
Bo3ayxe 7=3,6, B KOHTUHEHTAJIbHOM Tponu4eckoM 7=3,49, B KOHTHHEHTAJIbHOM
BO3yX€ YMEpPEHHBIX HHPOT 7=3,09, B MOPCKOM BO3JyX€ YMEPEHHBIX LIUPOT
7=2,66, B KOHTHHEHTAJILHOM apKTU4YEeCKOM Bo3ayxe 71=2.45. CamMoe BBICOKOE
3Ha4YeHue (pakTopa MYTHOCTH B apKTHYECKOM Bo3ayxe coctamisier 1,91. dakrtop
MYTHOCTH UMEET XOPOILLIO BBIPAKEHHBIN CYTOYHBIN U T'OJOBOU XOJ.

s pacyera MHTErpaIbHOW MPO3PAYHOCTH HCIIOJB3YETCS €lIE OJIHa
XapaKTEepUCTUKA — MPUBEICHHBIN MTOKA3aTeNb MIPO3PAYHOCTH:

p,=-0-"n2 (5.19)

[Io cBoemy (u3HUECKOMY CMBICIY OH IOKa3bIBA€T JOJI0 COJHEYHON
pamuanmu, Kotopas ocnabisiercs arMocepoll MpH MPOXOXKIACHUU COIHEUHBIM
NOTOKOM IyTH, PaBHOTO JBYM ONTHYeCKUM MaccaM. OOmiee ocnabieHue
COJIHEUHOW paJMaliiyl CKJIAIbIBAcTCs M3 e€ OocCiiablieHus] uiaeambHOl atMocdepoi
(P.,), BogsabIM Tapom (P,,) n atmocheprbiM asposonem (P,,), T.e.
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Py = Puy+ Po (5.20)

OcnabneHue MoToKa COMTHEUHON paJuali B UjieanbHoi aTMocdepe BOIU3U
ypOBHsI MOopsl ipu M = 2 coctasiysieT 1.13 kBT/M%, 4TO COCTAaBISICT B CAMHHIAX
nokazarens ocnabnenuss 0.17 (17%). Ilokazarens ociaOieHus 3aBUCUT OT
3HAQYEHUHN OT CBOMCTB BO3QYIIHOM Macchl. 3MMOM B BO3IYLIHON Macce yMEPEHHOTO
cubupckoro mpoucxoxaeHuss P, cocrasmser 0.22 — 0.25, neTroM B TpOMHUYECKOM
Bo3mymrHON Macce — 0.55 — 0.60.

5.5. Buabl cotHeYHO# paguauuun

K 3eMHO#1 TOBEpXHOCTH COJIHEYHAsI paJHamusl IPUXOJAUT B BHJE MPSIMON U
paccessHHOM paJiualvi.

[Ton npsamoii conneunotl paouayueli TOHUMAIOT PAIUALNIO, JTOXOISIIYIO JI0
MecTa HaOJIIOJICHUM B BHUJE IMyYKa MapajUIebHBIX Jy4ed HEMOCPEIACTBEHHO OT
Connma. M3mepstoT mpsMyro COJMHEYHYIO paJvaliio Ha MEepPIeHIUKYISPHYIO
ay4daM (J ) ¥ Topu3oHTaIbHYIO (J') moBepxHocTu. O0a BUa paaualviu 3aBUCST OT
cienyronux (aKTopoB: COJHEYHOW TOCTOSIHHOM, BbICOTHI ConHIIA HaJ
ropuzonTom (h,), KoTopasi, B CBOIO O4Yepelb, 3aBUCUT OT IIMPOTHI MecCTa

HaOmoieHnit U ckiaoHeHus CoJiHIa; OT (PU3NUECKOTO COCTOSTHUS aTMoc(ephl, T.€.
€€ MPO3PavYHOCTH; OT KOJIMYECTBA U TUIA 00JIAYHOCTH WM TymaHa. BiusHue Bcex
MEePEUYUCICHHBIX (PAKTOPOB MPHUBOJUT K TOMY, YTO TIOTOKH J U J' U3MEHSIOTCS B
HIMPOKUX Ipeaeax.

[Ipsimas conmHeuHass pamuanus npu 0e300Ja4HOM HEOE MMEET JOBOJBHO
IPOCTOM CYTOYHBIM XOJ C MAaKCMMYMOM B OKOJIOIIOJYAECHHBIE 4acbl. B KOHTH-
HEHTAJIBHBIX paliOHAX YacTO HAOIIOJACTCS ACCUMETPUYHOCTh CYTOYHOIO XOJa
psAMO panuanuu, 00yCIOBICHHAS Pa3IU4YHeM MTPO3PAYHOCTH aTMOC(EPHI B 10- U
nocJjenoyiyJeHubie dachl. Jletom mocie monyaHsi atmocdepa Oojee 3aMyTHEHa,
YyeM JI0 TOJyJIHSA. 3UMOM MOKET HaOJoJaThCs OOpaTHOE SIBICHHUE BCIEICTBUE
BJIMSIHUE WHBEPCUOHHBIX CJIOE€B, OCOOCHHO B YTPEHHUE YaCHI.

3aMyTHEHHOCTh aTMOC(epbl OKa3bIBa€T CWJIBHOE BIUSHUE Ha MPUXO]
npsaMoOil  conHeuHoM paauanmuu. B Tabn. 5.1 mnpeacTtaBieHbl MaKCHUMAalIbHbBIE
(OKOJIOTIOTYICHHBIC) 3HAYEHUS MPSIMON COJHEYHOM paJualiii Ha TMEPIeHIUKY-
JSIPHYIO K COJIHEYHBIM JIydyaM IMOBEPXHOCTH (J) JJIs MyHKTOB, HAXOISAIIMXCS HA
Pa3JIMYHBIX MIHPOTAX.

HecMoTtpst Ha Gosbliioe paziuyuve B MIMPOTE CTAHITUHN, HAXOMSAIIUXCS HUKE
500 M Hag ypoBHEM MOps, pa3inuus B Jnax HEBenHko. bonee toro, Ha o0.Jlukcon
Jmax OOJBIIIE, UeM B IMyHKTaxX, PacloOJIOKEHHBIX I0JKHEE ero. OOBICHSAETCS 3TO TEM,
yTOo atMocdepa B HUBKHUX IIMPOTAX COACPKUT OOJbIIEe BOJSHOTO Tapa u
IIPUMECEN, UEM B BBICOKHX.

BrvsiHue MOTJIONICHMsST BOASHBIM TAapOM Ha MOTOK MpsimMoi paauarnuu (J)
BHUJIHO W3 CJIEAYIOIIMNX TaHHBIX:

a v’ 28 48 64 57 115
J kBr/™’ 0,94 0,37 0,80 0,73 0,66
90



CoutHITe BO BCEX CITyYasX HaXOJHJIOCh HA OJTHOM U Toi ke BoicoTe (h,=30°).

2
Tabnuya 5.1. Maxcumanvuole 3navenus Jyay (KBm/m®)
a) nyHKkmol pacnonodicenvl Hudice 500 m Hao yposHem mops

1lynkm Jinax Ilynkm Jinax
CeBepHBI OJTIOC 0,90 MockBa 1,03
o./lukcon 1,04 Amrxaban 1,01
Cankr-IletepOypr 1,00 TamkeHT 1,05
SkyTck 1,05 BnaguBocTok 1,02
0) eopHvle patioHbl
1lynkm Bvicoma, m Jimax
Taky0Oas (Mekcuka) 2300 1,16
Tsuap-11lans 3670 1,30

C yBenn4yeHHeM BBICOTHI HaJl YPOBHEM MOPS MOTOKM COJHEYHOM paauanuu
BO3pacTalOT, YTO OOBACHAETCS YMEHBIIEHUEM ONTUYECKOM TOIIIMHBI aTMOC(HEpPHI
(tabmn. 5.1). Ilotok J ¢ yBenMuYEHUEM BBICOTHI PACTET CPaBHUTEIBHO OBICTPO B
HIDKHUX CJIOSIX U 00JIee MEJUIEHHO B BEPXHUX.

Ha rogoBoi xon mpsIMOW COJIHEUHOM paJvallid, B MEPBYIO OYEPEOb, OKa-
3bIBAET BIMsHUE MOdyAeHHas Bbicota ConHua (h, ), KOTopas 3uMO MEHBIIIE, YeM
aetoM. [loaToMy MUHUMaNIbHBIE 3HAYEHUS B YMEPEHHBIX HIMPOTaX HAOJI0aI0TCA
0OBIYHO B JIeKaOpe-sHBape. MakcuMasbHble 3HaU€HUs J U J', IPUXOAATCA, Kak
IPaBUJIO, HE HA JIETHUE MECALbI, a HAa Mail. DTO OOBICHIETCS TEM, YTO BECHOMU
BO3/yX MaJIO 3alblJICH U COIEP)KUT MEHBIIIEE KOJIMUECTBO BOJSHOTO Mapa.

Omnpenensioniee BIUSHUE Ha MOTOK MPSAMOM paJualy OKa3blBaeT o0Jady-
HOoCTh. [Ipu manwix BbicoTax Comuma (mo 15-20°) maxe B ciiydae o0OJakoB
BEPXHEro sipyca MOTOK J' mpulOmmkaeTcs K Hymo. [Ipu BRICOKO-KyueBhIX o0akax
J' CTaHOBUTCS OTJIMYHBIM OT HyNs nuiib npu h,>30°. Ciaoucteie U CIOUCTO-

JOKJIEBBIC, a TakkKe KydeBble OOJIaka ITOJTHOCTHIO 3aJICPXKUBAIOT IMPSIMYIO
COJTHCUHYIO paJIMallnio Mpu Bcex BbicoTax CoHIIA.

KonruecTBo comHEYHOM paualiuu, MPUXOAsIIe OT Bcex ToUueKk HeOOCBOa
(KpoMe COJTHEYHOTO JUCKA) Ha EAWHUYHYIO TOPH30HTAIBHYIO ITOBEPXHOCTH B
CIMHHUIY BPEMCHHM Ha3bIBacTCs nomokom paccesnnou paouayuu (D). Ilotok
paccessHHOM pajualiiy 3aBUCUT OT TeX ke (PaKTOpPOB, YTO U TpsiMasi COJIHEUHAs
paguamus. Kpome storo «D» 3aBuCHT OT OoTpakaTeabHOM CIIOCOOHOCTH 3€MHOMU
MTOBEPXHOCTH (a1p0€/10).

[Ipu OGe3o0maunoM HeOe paccesHHas paaualys CUIBHO 3aBUCUT OT
3aMyTHEHHOCTH aTtMocdepsl (pucyHok 16). C yBenmuueHuem QakTopa MyTHOCTH
paccessHHas paauanys 3HAYUTEIBHO BO3pAacTacT, MPUYEM TeM ObICTpee, uYeM
6onpie Beicota ConHIIa.

[ToTok paccessHHOW paaualuu 3HAYUTEIBHO BO3pacTaeT IO Mepe yBe-
JudeHus anb0e10 (0COOEHHO MPU HAJTUYMHU CHEKHOT'O MOKPOBA).
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[ToTok paccessHHOUW pamuanuu Tpu 0e300Ja4HOM HEOEe HMEeT MPOCTOM
CYTOYHBIA XOJI C MAKCUMYMOM B OKOJIOMOJYJEHHBIE Yachl, OOYCIOBICHHBIN H3-
MeHeHueM BbicoThl CoNHIIA B TeYeHUHW AHs. B romoBoM Xoje MakcUMyM pac-
CEsTHHOM paauaiuu npu 0e3001auHOM HeOe MPUXOAMTCS Ha JIETO, KOrja BhICOTA
Connia HanbosbIIas.

[Ipu 6e3005ayHOi aTMOC(epe MOTOK PACCESIHHOW paJlualldd COCTaBIISET
okos0 10% uHcossiuy, T.€. B cpegaem 0,10-0,12 kB1/M°.

[losiBneHue 00JAYHOCTH BJIEYET 3a COOOW CHIIBHOE YBEIMYEHHUE IOTOKA
paccesHHOM paguanuu. OOnaka, coaepkaliue OOJbIIOE KOJIUYECTBE KPYMHBIX
paccenBaroIIUX YacTUIl B BUJIE Kareb BOJIbI WU JICISIHBIX KPUCTAJUIOB, SIBIISIOTCA
MOIIHBIMM LEHTPAaMU pPacCesHMs COJIHEYHOM pamuanuu. l[lotok paccesHHON
pajualuy CyIeCTBEHHO 3aBUCUT OT KoJinuecTBa U (popMbl 00s1akoB. [Ipu Hannmuuu
CIUIOIIIHOTO 00JIAYHOT'O MOKPOBA MOTOK PACCEIHHOM pajualiuyd MOXKET JOCTUTaTh
0,7 kBt/M°. HauGounblme 3HAUCHHS paccessHHON paauanuu HaOJII0Ial0TCs B
yernousix Apkruku (6omee 0,7 kBt/m?).
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Puc. 16. 3aBUCUMOCTh HHTEHCUBHOCTH PACCESHHOUN pajfialliy MpH
6e300auyHOM HeOe OT pakTopa MyTHOCTH T TIpU pa3IMYHOM BBICOTE COJHIIA h, .

C yBenuyeHUEM BBICOTHI HAJl YPOBHEM MOps MOTOK PACCESHHOW paguanuu
YMEHBIIAETCSl.

PaccesHHas paguanus yBEJIMYMBAET OCBEIICHHOCTh 36MHOM MOBEPXHOCTH.
[Ipu 006;avyHOCTH, HE 3aKPHIBAIOIICH COJHEYHBIM IUCK, OOINasi OCBEIIEHHOCTH
MOKeT yBenuuuBaTbes 10 40%.

CyMMy MOTOKOB TMpPSIMOW COJIHEYHOW pajJualiii Ha TOPHU30HTAJIBHYIO
noBepxHOCTh (J') u paccesnHoit paguannu (D) Ha3zpiBatoT cymMMapHOM paauanuen:

Q=J+D (5.21)
[Ipuxon cymmapHOW paaualiMi 3aBUCUT OT TeX ke (haKTOpOB, KOTOpHIE
ONPEIENSIOT MPUXOA NPsAMOM U paccessHHOW paauanuu. [Ipu 6e3001auyHOM Hebe

OTYCTIIMBO IIPOABIACTCA 3aBUCHMOCTD CYMMapHOﬁ paauany OT IIPO3PAYHOCTH

92



atMocdepsl. [Ipu yBenmuennn comepikaHusi adpo30Jiell MPOUCXOAUT Tepepacipe-
JICJICHWE TOTOKOB MPSIMOM M PACCEIHHOW paJuanuu: OpsiMas YMEHBIIAETCH.
paccesiHHas yBelaM4MBaeTcs. B pesynprare 3TOr0 CymMmapHas paavanus JIHIIb
HECKOJIBKO YMEHBIIAETCS.

CyTouHBII W TONOBOM XOJ CYMMapHOW pagualud  aHaJIOTMYEH
COOTBETCTBYIOILIEMY XOJy TMpAMOWA W paccesHHOW paauanuu (MakCUMyM B
OKOJIOTIOJIy/ICHHbIE 4Yachl M JIETOM, MHHUMYM 3UMOH). JIHEBHbIE 3HAUYCHMUS
CyMMapHOU paauanuu 00bdHO JiexkaT B mpeaenax 0,8-0,9 kB1/™M.

B 3aBucumocTH OT KOnM4YeCTBa W TUIMA OOJAYHOCTH M COCTOSIHUS COJI-
HEYHOTO JIUCKAa CYTOYHBIM XOJI CYMMapHOW paJudaliil MOXET CYIIECTBEHHO
pa3INYaThCs I Pa3HbIX THEU.

VYBenuueHne 00JaYHOCTH MPUBOJIUT K BO3PACTAHUIO JOJIM PACCEIHHOU
paguanuu W yMEHbIIeHUIO TpsiMod. HaubOonbliuii BKIIAL MPSAMOW paaudaliviv B
cymMmMapHyto otMmedaetcs JietoM. B Cpenneit Azuu oH coctasiset 80%.

bonpioe BiIHsiHUE HA CYMMApHYIO PaAualiio OKa3bIBAET CHEKHBIN MTOKPOB.
N3BecTHBI cllyyau, KOrjJa B ropax MOTOK CyMMapHOW pajvaluy IOJ BIHSHUEM
OTpPaXXEHUSI OT COCEJHUX 3aCHEKEHHBIX CKJIOHOB M O0JIAKOB MPEBBIIAT BEIIUUYUHY
cosHeyHoM mocrosinHoi. Tak, Ha nmuke Tepckon (3100 m Hag ypoBHeM mopsi) 11
Masg 1962 r. npu 7 OamibHOW Ky4deBOW oOjauHoctd B 12 4.30 MHH. MOTOK
CyMMapHO# paguanuu coctaBui 1,44 kB1/M%

5.6. OTpa:keHHas1 COJIHEYHAs1 paauanus. AJb0en0

CymmapHast paauanmsi, NpUXOASIIas K 36MHOM MOBEPXHOCTH, YACTUYHO
MOIJIONIAETCA B JACATEIBHOM CJIO€ TOYBBI WJIM BOJABI M IEPEXOAUT B TEILIO,
YaCTUYHO OTpakaercs. BenuumHa OTpakKeHUs COJMHEYHOW paahalvu 3€MHOU
IIOBEPXHOCTBIO 3aBUCHUT OT ONTHYECKUX CBOWCTB JTOM IOBEPXHOCTH U Xapak-
TEpU3YyeTCsl BEIUUUHON abbedo nosepxHocmu.

Anb0eno onpezaensercss OTHOLIEHUEM KOJIMYECTBa OTPAKEHHOW paauaiiiu
K CYMMAapHOW paJaualny, BBIPAKEHHOE B MPOLICHTAX:

J
A= ‘g’p 100% (5.22)

Takum oOpazom, u3 0O0IIEro MOTOKa CyMMapHOW paauaiuu OT 3€MHOMN
TIOBEPXHOCTU OTPAXKACTCS 4acTh, paBHasd J,,,—AQ. Jlpyras dacte cymmapHOH
paauanuu, paBHas Q(1-A), moryomaercs 3eMHOM IMOBEPXHOCTBIO W HACT Ha
HarpeBaHWE BEPXHHUX CJIOEB IMOYBBI M BOJABL. DTa 4YacTh pajJUdallMd Ha3bIBACTCS
NO2NOUWeHHOU paduayuel.

Anp0eno TOACTUNIAIONIEH TIOBEPXHOCTH OMPEAENseTCS CBOMCTBAMH U
COCTOSIHUEM MOBEPXHOCTHU U 3aBUCUT OT BbICOTHI COJHIIA.

Jns Bcex THUMOB MOBEPXHOCTU XapaKTE€pHA OJIHA OCOOCHHOCTh - Hau-
OoJibllIMEe M3MEHEHUSl anb0eqo MpoucxoisiT OT Bocxona CoiHIla U JO BBICOTHI
Connua, paBHoM npumepHo 30°.
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Pe3kue n3meHeHus anbOeq0 MOJCTHIIAIONICH MOBEPXHOCTH HAOIIONAIOTCS
JUIIb B MEPUOABI CXOJa U YCTAHOBJICHHUSI CHEXKHOTO MOKpoBa. B Takue mepuossi
Pa3HOCTh MEXKy 3HAUCHUSIMU alb0e1o B coceHre THU MOxeT nocturatsh 20-30%.
B ocTanbHOE Bpemsi MEXIYCyTOUYHOE M3MEHEHHE anb0e0 JIETOM HE MPEBBIIIAET
3%, 3uMON B pailloHaX BBICOKMX M YMEPEHHBIX IIUPOT C KOHTHHEHTAJIbHBIM
kiumaToMm — 7%, ¢ mopckum — 12%.

PaccMmoTpum anb0eno OTAENbHBIX TUIIOB 3éMHOM TOBEPXHOCTH.

CHedrcHblil nokpog. Anb0eio CyXoro CHEXHOTO MOKpoBa Mpu 0e3001auHOoN
MIOT0JI€ B 3aBUCUMOCTH OT (PU3UKO-TeorpaUueCcKuX yCIOBUN MyHKTa HAOTIOACHUN
kosebnercs B npeaenax 52-89%. Bo BHyTpUKOHTHHEHTAIbHBIX pailoHaX BBHICOKHX
IMIMPOT 3HAYCHHUA anbOeno OMU3KH K MaKCUMYMY, B pailOHaX YMEPEHHBIX BOJIU3U
MOpsl - K MHHUMyMY. B oCTanmpHBIX paiioHax anbp0efo OOBIYHO YKJIAJbIBACTCS B
yKa3aHHBIM 1uana3oH 3HaueHuid. OgHaKko anp0eno TPSI3HOTO BIIAXKHOTO CHEra
MOkeT ymeHbInaThes 10 20-30%. C yBenuueHueM 00J1a4HOCTH alb0e10 CHEKHOMN
NOBEPXHOCTU Bo3pacTaeT. llpyM CIUIOIIHOM CHEXXHOM TIOKPOBE OHO MOXKET
yBenuuuBaThes Ha 2-10%.

Anp0en0 CHEXXHOro MOKpOBa U3MEHseTCs B TeueHue aHs. Kak mpaBuiio,
Bocxona CoyiHIA 10 NOMYIHS anb0elno CyXOro YHCTOrO CHEXHOTO ITOKpOBa
yBenuuuBaeTcss Ha 3-8%. JlHeBHOW xon anb0eq0 OTHOCHUTENIBHO MOy HS
HECUMMETPHUYEH - 0OBIYHO MpU TOM k€ BhicoTe COJIHIIa BO BTOPYIO MOJIOBUHY JHS
3HA4YCHUS aab0e10 O0JIbIIIE, YEM B IIEPBYIO.

Tpassanoti nokpos. AnpOeno TpaBSHOTO MOKpoBa kosedsercs ot 12 1o 26%
B 3aBHCHMOCTH OT TYCTOTHI, I[B€Ta, COYHOCTH TpaBbl. Anb0en0 BIAKHOW TpaBbI
MeHbIIe anpbeno cyxoi Ha 2-3%.

AnpOeno TpaBSHOTO TOKpPOBAa TaKKe 3aBUCUT OT BbICOTHI CojHIA, B
pe3ynbTaTe 4ero ajb0e0 CyXOW 3€JIeHOW TpaBbl B YTPEHHUE U BEUEPHUE Yachl
OombInie, 4eM B MOJAeHb Ha 2-9%. Anb0es0 CyXoro TpaBsSHOTO TTOKPOBA OCEHBIO B
COCTOSIHUU YBsiaHUs Kojebnerca B npeaenax 11-24%, a mpoumorogHeil TpaBbl
BeCHOM - B mpenernax 10-23%.

Anvbedo nouswi. OTpaxaTelbHble CBOMCTBA MOBEPXHOCTH, CBOOOJIHOHN OT
pPaCTUTENBHOTO TOKPOBA, 3aBUCAT OT THUIA TIOYBBI, €€ IIB€Ta, CTPYKTYphl U
BJIQYKHOCTH.

Anr0e0 HEeYBIIAKHEHHBIX MTOYB COCTABIsET 8-26%. CamMbIM OOJBIITUM allb-
0eno obOmamaer Oemblil mecok — 40%. Anp0eno BIIa)XHOM MOYBBHI MEHBIIIE aJILOEI0
cyxoi Ha 3-8%, Genoro mecka - Ha 18-20%. C yMeHBbIIEHUEM IIEPOXOBATOCTH
TIOYBHI alTbOE/I0 YBETUIHBACTCS.

B nHeBHOM XO07€ amb0e0 MOYBBI U3MEHSCTCS OT MaKCUMaJIbHBIX 3HAYCHUH
npu Manoi BeicoTe COJHIIA 10 MUHUMAJIBHBIX B MOJACHL. AMIUTUTYIA JHEBHOTO
xoaa ane0eno mouBkl coctaBisgeT 11-17%.

Anvbedo 600HOU nogepxnocmu. Anp0EN0 MOBEPXHOCTH BOJbI BHYTPEHHUX
BOJIOEMOB 3aBHCUT OT psiaa ¢akTopoB: BbicOTbl CONHIIA HaJg TOPU30HTOM,
COOTHOILIEHHSI MEXIy NPSAMOM M PACCEIHHOW paaualyed IpU JaHHOW BBICOTE
ConHua, KoaM4ecTBa OOJIAKOB, CTETIEHW BOJIHEHUS U XapaKTEPUCTUK BOJOEMOB
(r1yOuHBI, MPO3PAaYHOCTH BOABI U 1p.). CpeqHue MecsYHble 3HAu€HUs anbOeno
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BOJHOM TIOBEPXHOCTH OOJIBIIIUX €CTECTBEHHBIX BOJOEMOB W BOJOXPAHUJIMII B
TEUEHUE Masi-CeHTIOps HaxoAsaTcs B npenenax 7-11%, nns menkux - 11-16%.

JIHeBHOM X0/ anb0e10 BOJHOM MOBEPXHOCTH HAMOOJIEE YETKO BBHIPAXKEH MpU
OTCYTCTBUU 00JIaKOB. B Takux ciydasx amIUIMTyJa JHEBHOTO XOJa MOKET
nocturatb 30% u 6onee. [Ipu cuIbHOM BOJIHEHUH aib0€I0 OCTAETCS HEM3MEHHBIM
B TeueHue JHs. [Ipu crtomHomM 061auHOM MOKPOBE JHEBHOM X0 anbOeno Takxke
MPAKTUYECKU OTCYTCTBYET. AJBOEAO0 TOBEPXHOCTH OKEaHOB M MOpeW Ipu
CIUTONTHOM 00JIAYHOCTH COCTaBIsACT - 6-8%.

Bonnenue u 001a4HOCTh YMEHBINAIOT abOE0 BOJHOW MOBEPXHOCTH TIPHU
BbicoTe Coimaia menee 30°. Ilpu Oonpmreir BeicoTe ConHIIA 00JIaYHOCTH W BOJI-
HEHHUE OKa3bIBAIOT OOpaTHOE JEHCTBUE, HO B 3HAUUTEIILHO MEHBIIEH CTEIIEHHU.

[Ipn knuMaTHYecKuX pacuerax mpu 0e30051ayHOM Hebe anbOeno BOJHOM
noBepxHocTu npu Beicote Counnia 50-70° moxkeT ObITh MPUHATO paBHBIM 4-5%,
npu Beicote Comnna 30-50° - 6-7%.

Anvbeodo opyaux noeepxrnocmeti. Ab0e0 XBOMHBIX JIeCOB cocTapisieT 10-
15%, nuctBeHHBIX JecoB - 15-20%, mojs p>ku W MIICHHUIIBI UMEIOT ajdb0eno B
npeaenax 10-25%, kaprodenpubie mosst — 15-25%, xmonkossie mos — 20-25%.

Anvbeoo obnakos. Anbbeno 00JaKOB 3aBUCUT OT BEPTUKAIBHOM MPOTS-
KEHHOCTH (TOJIIMHBI) 00JIaYHOCTH, a Takxke (opmbl oOnakoB. Hambonbmmmu
3HAUCHUSAMH aJh0eI0 XapaKTepU3yeTCs BBICOKO-KydeBas M CJIOHUCTO-KydeBas
ob6naunocth. Tak, npu onuHakoBoi TonmuHe (300 M) anbOeao CIOUCTO-KYyYEBOTO
o0Oaka cocrasisieT 71-73%, BBICOKO-CIIONCTOM - 56-64%.

Anb0e0 KyuyeBO-JIOKAEBbIX OOJAKOB siBIseTCS HauOoiabmuM  (36%),
NEPUCTBIX 00JaKOB HaJ cyliel HauMeHbIuM (32%).

Anp0eno 00J1aKOB 3aBUCUT OT BEPTUKAIBHOW MPOTSHKEHHOCTU (TOJIIIMHBI)
00Ja4HOCTH, a Takke GOpMbI 00JIAKOB.

Anp0eno 3eMHOM TMOBEPXHOCTH W alb0edo OO0JaKOB CO3JAr0T alb0eso
3emuin Kak TMiaHeThl. [lpu OTCyTCTBUM OOJAYHOCTH CPETHETOJ0BOE ainbh0eo
3emui cocTaBiseT OKOJO 17% B TPONMUYECKUX U DKBATOPUATBHBIX IHPOTaX, U
okoiio 50% - B mossipHbIX. O0Ia4HOCTh yBeIMUHMBAET aibOeno 3emiu ot 25-30%
10 60%. B nenom, cpeanee anpOeno HaIICH IUIaHETHI JISKHUT B IIpeaenax ot 29 1o
32%. DTO 03HAYaeT, 4YTO OKOJIO OJHOM TPETHU COJTHEYHOW pajvaiiuv, TPUXOASIIEH
K aTMoc(epe ¥ 3eMHOW MMOBEPXHOCTH, OTPAKACTCSI B MUPOBOE MPpocTpaHcTBO. [1pu
ATOM OCHOBHYIO POJIb B 3TOM IPOIIECCE UTPAET 00JAYHOCTb.

5.7. JIMHHOBOJIHOBOE M3J1y4YeHHE 3¢€MHOM MOBEPXHOCTH U
atMoc(epbl. IPpPekTUBHOE U3TyYCHHUE

K onunnosonnosoil paduayuu OTHOCAT paAualldIO C JJIMHAMU BOJIH OT 4 MKM
10 100-120 mxm. K 3T0i1 paguanmum 0OTHOCATCA U3IyYEHUs 3€MHOM TOBEPXHOCTU U
aTMOCQEpHI.

3emiist u atMocdepa, Kak U J1to0oe Ipyroe TeNno, U3IydaeT s3Hepruto. Tak Kak
TeMriepatypa 3emiu U aTtMocdepsl HaAMHOTO HUXe Temmeparypbl CoiHIa, TO
u3lydaeMasi UMW JHEPTUS MPUXOIUTCS HA HEBUIUMBIN MH(GPAKPACHBIM Y4aCTOK
cnektpa. Ciefyer OTMETUTh, YTO HU 3€MHYIO MIOBEPXHOCTh, HU aTMOC(EPY HEIb3s
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paccMaTtpuBaTh Kak aOCoOmOTHO uepHoe Teno. OIHAKO H3Y4YeHHE CIEKTPOB
JUITMHHOBOJTHOBOW ~ pajiMallid  pa3iM4yHbIX TOBEPXHOCTEH TOKa3allo, YTO C
JIOCTATOYHOM CTENEHBIO TOUHOCTU 3€MHYIO MOBEPXHOCTh MOXHO CUHUTATh CEPHIM
TEJIOM. DTO O3HAYaeT, YTO W3JIyYCHHE 3€MHOW MOBEPXHOCTU MPU BCEX JUTMHAX
BOJIH OTJIMYAETCAd HA OJIMH U TOT K€ MHOXHUTEIb OT M3Iy4YeHHUs aOCOJIOTHO
YEpHOIo TeJla, UMEIOIIETO TeMIEepaTypy, OJUHAKOBYIO C TEMIIEpaTypoill 3eMHOMU
noBepxHocTu. C yd4eToM BbIlIeckazaHHoro ¢gopmyiy 3akoHa Credana-bonbiiMana
MO>KHO 3alHCaTh B CIECIYIOIIEM BUIE:

By =0T, (5.23)

rae By - NOTOK H3Iy4eHUsS 3E€MHOM IOBEPXHOCTH (KBT/MZ), O - TOCTOsSHHAs
Credana-bonbumana, 7 - Temmepatypa 3emHoi mnoBepxHoctH (K), o -
OTHOCHUTEJIbHBIN KOA((PUIIMEHT MOTJIONIEHHUST WM MOTrJoliaTeIbHass ClIOCOOHOCTh
36MHOM TOBEPXHOCTH.

3HaueHusl O IJis PA3NMUYHBIX MOBepxHOocTed m3MeHstorea ot 0,89 mo 0,99.
HauGospieli morjomareabHoi cmocoOHoCcThi0 obnamaer cHer (0 = 0,995),
HaMMEHbIIEH - BOJAHAS MOBEPXHOCTh MpU OTCyTCTBUU BosHeHus (0 = 0,89). B
CpeIlHEeM JIJIsl 3eMHOM MOBEPXHOCTH O moJiaratoT paBHbIM (,95.

[ToTok M3MydYeHUs 3eMHOW MOBEPXHOCTH 3HAUYUTEIILHO MEHBIIIE TOTOKA W3-
nydenusi CoyHIla, HO CPABHUM C MOTOKOM COJHEYHOM pajualyu, MOCTYMAIUUM
Ha TOPU30HTAIbHYIO MOBEPXHOCTh. II0TOK M3NydyeHHs] aOCOMIOTHO YEPHOro Teja
MIPU Pa3HbIX TEMIIepaTypax UMEET CICAYIOIIUE 3HAUCHUS:

t°C -40 -20 O 20 40
kBT/M° 0,17 0,24 0,32 0,43 0,55

TemmnepaTypsl 3eMHOM MOBEPXHOCTH 3akitodarorcs Mexay -93°C (ababl
AntapkTuabl) u 77°C (mecku mycThiHb). [Ipu Takux TemmepaTypax H3JIydaeMas
paauanus JeXUT B npeaenax oT 4 1o 120 MkM, a MAaKCUMYM U3JIy4aeMOW 3HEpruu
MPUXOJUTCS Ha JUIMHBI BOJIH B Auarna3one 10-15 Mkwm.

[ToTok M3My4YeHHs] 3€MHON MOBEPXHOCTH 3aBUCUT OT €€ TeMIIeparypbl U
THUIIA ATOM MOBEPXHOCTHU. Tak Kak 3eMHasi TOBEPXHOCTh HAIPEBAETCS COJIHECUHBIMU
Jy4yaMU CUJIbHEE BCEr0 B OKOJIOIMOIYJEHHBIE Yachl, @ B HOYHOE BpEMsI HE MOJydaeT
terio oT ConHua, TO By MMEET XOpOWIO BBIPAXKEHHBI MAKCUMyM JHEM H
MUHUMYM HOYblO, Onmke K Bocxoay ConHia. 3a cyeT H3JIy4YeHUs 3eMHas
MOBEPXHOCTH OXJIAXKIAETCSI B HOUHOE BpEMSI.

AtMmocepa HarpeBaeTcsi 3a CYET TIOTJIOLIEHUS KOPOTKOBOJIHOBOM
COJIHEUHOU paauaiuu (okosio 15% oT Bcero koamyecTBa, MPUXOAIIETO K 3eMIie),
3a CYET MOIJIOIEHU JNIMHHOBOJIHOBOW paiMalliu, U3JIy4aeMOW 3€MHOM ITOBEPXHO-
CThIO, a TaKKe 3a CYET KOHJICHCAlluM BOJSHOTO TMapa, MCHapsieMoro O MO/JI-
CTWJIAIONICH moBepxHOCTH. Harpemasich, aTmMocdepa H3TydaeT Tak ke, KaKk |
3eMHasi TOBEPXHOCTh, HEBUAUMYIO HH(PAKPACHYIO PaAHAIINIO PUMEPHO B TOM K€
JMarna3oHe JAJIMH BOJIH.

Bcerpeunoe wm3nmydenune arMochephl  ONPEACISIIOT MO0 AMIUPUIECKUM
dbopmyrnam. B oOiieM ciayyae oHO paccuuThiBaeTcs 1o Gopmysie:
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B,=acT*, (5.24)

IJIe & — XapakTepu3yeT H3Iy4daTeJIbHYI0 CIOCOOHOCTh atmocdepsl (a < 1) u
3aBHCUT B OCHOBHOM OT COJEp)KaHHMS BOJSHOTO IMapa, KOJUYECTBA M BBICOTHI
o0mnakoB, T — TeMriepaTtypa Bo3ayxa (0OBIYHO Ha BHICOTE 2 M.)

Haubonee mmpokoe pacnpocTpaHEHUE MOMydHiia sMOupudeckas Gopmyrna
J.bpenra:

B ,=oT *(a,+b;/e), (5.24)

rae a=0.526 u b =0.065, e— naBnenwue napa B rlla.

bonpmas wacte (70%) armocdepHod paauanu u3IydaeTcs K 3E€MHOMN
MOBEPXHOCTH, OCTAJIbHASI YACTh YXOJUT a MUPOBOE MPOCTPAHCTBO. ATMOC(HEPHYIO
paguanvio, OPUXOIAIIYI0 K 3€MHOM TOBEPXHOCTH, HA3bIBAIOT BCMPEYHbIM
usIy4eHuem, il NpomueousiyieHuem MoToMy, 4TO OHO HaIpaBICHO HAaBCTpEUdy
COOCTBEHHOMY M3JIYyYEHUIO 3€MHOM MoBepXxHOcTU. [loBepxHOCTh 3eMiu Mo-
IJIOIIAeT ATO BCTPEUHOE WU3IydYeHue noutu uenukoMm (Ha 90-99%). Takum
0o0pa3oM, OHO SIBIISIECTCS JIJIs1 36MHOUM MOBEPXHOCTH BaXKHBIM MCTOUYHHUKOM TeEIia, B
JOTIOJIHEHHUE K TTOTJIOIAEMON COJTHEYHOM pagualu.

BcerpeuHoe u3nydeHne BO3pacTaeT ¢ yBEIUYEHUEM OOJIAYHOCTH, MOCKOJIbKY
o0jaka camMu CHUJIbHO W3JIy4aroT. [[ns paBHUHHBIX PailOHOB YMEPEHHBIX IIHPOT
Cpe/IHss HHTEHCHBHOCTD BCTPEYHOr0 m3iydenust cocrasmser 0,21-0,28 kBt/m%, Ha
FOpHBIX CTaHIMsIX - mopsigka 0,07-0,14 kBr/M°. DTO yMEHBIICHHE BCTPEYHOTO
U3ITyYEeHUs] C BBICOTOM OOBSICHSIETCS YMEHBIICHHUEM COJEp’KaHUs BOJISHOTO Mapa.
Haubonbiniee BcTpeuHoe u3IydeHHE HAOMIOMAeTCsS y 2KBaTopa, e arMocdepa
HamOoJiee Harpera u Oorata BOASIHBIM mapoM. 31ech oHO cocTaBisieT (0,35-0,42
kBT/M® B cpeiHeM 3a roj, a K HOJSIPHBIM mupotaM yobisaeT 10 0,21 kB/M’,

OcCHOBHBIM Ta3oM B arMmocepe, MOTIOMAIIMM 3€MHOE M3TyYeHUE U W3-
JYy4YarOUMM BCTPEYHOE HW3JIY4YEHHE, SBIIETCA BOASHOM map. OH MOIJomaer
MH(ppaKkpacHyIo paguanuio Haudosee CUIIbHO B CIIEKTPaIbHBIX HHTEpBaiax 5,5-7,0
MKM u Oosiee 17 mxm. B unTepBane 8,5-12 MKM BOJSHOW map MPaKTHUYECKU
npo3padeH i MHPpakpacHoW paauaruu. [lo 5Tol mpuyrHE MaHHBIM y4acTOK
CHEKTpa Ha3bIBAIOT OKHOM HpO3payHocmu ammocgepwvi. Uepes 3TO «OKHO»
U3JIyYEHHE 36MHON MTOBEPXHOCTH YXOIUT B MUPOBOE MPOCTPAHCTBO.

KpoMe BoasiHOTO mapa, ONpeNeseHHOE BIMSHUE HA MOTOKU JJIMHHOBOJ-
HOBOW paJiMalliy OKa3bIBAKOT YTJICKUCIIBIN I'a3 U O30H.

BcTpeuHoe u3nydeHWE B CUJIBHOM CTENEHW 3aBUCHUT OT TEMIIEPATYphl U
BIQKHOCTH HWKHUX CIIOEB aTMoc(epbl, KOTOpPhIe HWMEIOT Hanbojee BBICOKYIO
TEMIIEPATypy U BIArocojiepKaHue.

[TOTOK BCTPEYHOIO M3Iy4YE€HUS UMEET CYTOUYHBIA U TOJIOBOM XOM, XOTSA U HE
TaKOU BBIPAKEHHBIN, KaK U3JIy4CHUE 36MHOU ITOBEPXHOCTH.

Bcerpeunoe uznyuenue arMmocepbl OOBIYHO HECKOJIBKO MEHbIIE 3€MHOTO.
DTy pa3HOCTb MEXIYy COOCTBEHHBIM M3JIYyYEHHEM 3€MHON TOBEPXHOCTU U
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BCTPEUHBIM U3JIydeHHEM aTMOoc(]eprl Ha3bIBalOT 3 (HEKTUBHBIM U3TYyUEHUEM B,
B,=By-0B,, (5.26)

rae 0B, - mpoTUBOM3Iy4YeHHE aTMOC(hEPHI.

DddekTrBHOE U3ITyUYeHHE MPEACTaBIACT COOON YUCTYIO MOTEPI0 TeIula C
3eMHOM MMOBEPXHOCTU HOYBIO.

NuTencuBHOCTh 3(()EKTUBHOTO HBIYYEHHUS B SICHBIE HOYM COCTaBJISIET
oxoio 0,07-0,10 xBr/M* Ha PaBHUHHBIX CTAHIMAX YMEPEHHBIX mUpoT U 10 0,14
kBT/M® Ha BBICOKOTOPHBIX CTAHIMAX (€ BCTPEYHOE H3IydeHHe MeHbIre). C
BO3pacTaHWeM  OOJIAaYHOCTH,  YBEJIMUYMBAIOIMIEH  BCTPEYHOE  M3JIyUYCHHE,
s dexTrBHOE M3IydYeHHE yObIBaeT. B 00jlauHyl0 MOrogy OHO ropa3fo MEHbIIE,
9YeM B SICHYIO, TIO9TOMY MEHBIIIE U HOYHOE OXJIAXKICHUE 3€MHOM MOBEPXHOCTH.

O¢ddexTuBHOE H3ITyUeHHE, KOHEYHO, CYIIECTBYeT M B AHEBHBbIe 4yachkl. Ho
JTHEM OHO TEPEKPBIBAETCA IMOIVIOMIEHHOM CYMMAapHOW COJHEYHOW paaualuei.
[ToaTomMy 3eMHasi MOBEPXHOCTh B 9TH YacChl HATPEBAETCsI, BCICACTBUE YETO, PACTET
u 3¢dexkTuBHoe wu3nydeHue. Houblo sddexTrBHOEC H3IydeHHE oOcTaeTcs 0e3
BCSKOM KOMIICHCAIIMH, TTO3TOMY TEeMIIEpaTypa 36MHOM MOBEPXHOCTH B 3Ty YaCTh
CYTOK ITOHUXKAETCSI.

B cpennem zemnasn nosepxnocms 6 cpednux wiupomax mepsem 3Qp@hexmus-
HbIM U3TYYeHUeM NPUMEPHO HOJO0BUHY MO20 KOJIUYeCmea menid, Komopoe OHd
noxyuaem om no2n0WeHHOU CYMMAPHOU paouayuu.

l'omoBoit xon 3ddexkTuBHOrO M3IydeHHs] Hauboliee SIPKO BBIPAXKEH MPH
0e3001auyHOM HeOe U B 0oJiee F0KHBIX IUpoTax (Tadi. 5.2).

Tabauya 5.2. T'000601i x00 2¢ppexmusrozo uznyuenus (Bm/m®)

Cocmosnue Mecsay

Hynxm neba | vV | Vi x | 199
SxyTtck OO0iauHo 65,0 62,4 54,2 54,2 56,5
(p=60°c.1m1.) Slcno 86,7 86,4 91,4 92,9 89,9
[TaBoBCcK Oo6mayHo 31,0 60,8 65,0 37,2 46,9
(p=60°c.1m1.) Slcno 69,7 108,8 100,6 83,2 87,8
TamkenTt O0m1a4HO 49,5 72,0 102,4 83,6 17,4
(p=42°c.m.) Slcno 72,8 102,4 108,4 97,5 98,8

5.8. PaimaunoHHblii 0aj1aHC 3eMHOI MOBEPXHOCTH M aTMOC(Pepbl

[Iputok TeIuia B BUJE JIyYUCTOW SHEPTHUM SBISIETCS BAXXHEMIIEH COCTaBHOM
YacThI0 OOIIEro TMpPHUTOKA TEIUla, T1OJ] BIUSHUEM KOTOPOTO HU3MEHSETCS
TEPMUYECKUN peKUM aTMochepbl U 3eMHOW moBepxHOCTH. bamancoMm myuncroi
PHEPIrUM WU PAOUAYUOHHBIM OANIAHCOM TeJa Ha3bIBACTCS Pa3HOCTh MEXKIY
MOTJIOIIEHHON 3TUM TEJIOM PaIUalMi U COOCTBEHHBIM U3TYyYEHHUEM.

[MpuxoaHass YacTh paaualMOHHOTO OanaHca 3eMHOi moBepxHOCTH (R)
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CKJIQJIBIBACTCS M3 MOTJIOMICHHBIX YacTel npsiMoid costnedHou (1-A)J' n paccestHHON
(1-A)D panuaruu, a TakkKe MPOTUBOM3ITyUeHHUS aTMochepsl 0B,,. Takum oOpa3zom:

R=(@1-A)J'+(-A)D+B, - B,
0)0%1

R=(J'+D)1-A)-B,, (5.27)

rae A - anb0eno, B, - 3¢ heKTUBHOE U3TyYeHNE 36MHOU MTOBEPXHOCTH.

Cymma (J'+ D) npezcraBisier cob0ii CyMMapHYyO COJHEUHYIO paauanuio Q,
a mpoumsBeneHne Q Ha MHOXUTENh (1-A) sBIAETCS TOTJOMICHHONW 3E€MHOM
NOBEPXHOCTHIO paguanuei. [loaromy (5.27) MOKHO 3anucath B BUJE:

R=Q(-A)-B, (5.28)
NN
R=J,000 — B, (529)

VYpasuenuns (5.27), (5.28), u (5.29) sBnsAt0oTCA pa3HOBUIHOCTAMHU YPaBHCHHUS
PpaouayuoHHo20 Oananca 3eMHOU NnogepxHocmu. ITU YPaBHEHUS SBISIOTCS
YaCTHBIM cliydaeM Oosiee 0OIIero, M3BECTHOTO U3 (PU3UKHU, YPABHEHUSI COXPAHEHUS
SHEPIUH.

PanunarnmonHsiil 6anaHc 3eMHOM MOBEPXHOCTH OKa3bIBAET OOJIBIIOE BIMSIHUE
Ha pachpe/eseHue TEMIEPATyphl B OYBE U MPU3EMHOM CIIO€ aTMOC(]EphI, a TaKxKe
Ha TPOLIECCHl UCMAPEHHUS M CHEroTasHus, 00pa3oBaHHWE TyMaHOB M 3aMOPO3KOB,
M3MEHEHHE CBOMCTB BO3AYIIHBIX MACC.

PanuanmonHoil 6anaHc U3MEHSIETCS B 3aBUCUMOCTH OT IIMPOTHI, BPEMEHU
CYTOK M rojia, aTMOC(epHBIX yclIoBUM (00J1a4HOCTh, TPO3PAYHOCTh U Ap.). Pacuer
OayiaHca BeJIeTCsl 3a pa3JIMuHbIe BpeMEHHBbIE MHTEPBAJIbI (4ac, CYTKH, MECSII], CE30H,
roju).

B 3aBUCHMOCTH OT COOTHOIIEHUS] MEXAY KOPOTKOBOJHOBOM COCTABIIAIOIIEH
panguanmonHoro Oamanca R,=Q(1-A) W UIMHHOBOJHOBOW B, paavallMOHHBINH
OalaHC MOXKET OBITh KaK MOJOKUTEIBHBIM, TaK U OTPUIIATEIbHBIM.

CyTouHBIIl X0 paaWalMOHHOTO OanaHca, €ro KopoTKoBosHOBOU (R,) u
JUIMHHOBOJIHOBOM (B,) COCTaBISIOMIMX JIJIs1 TOJTYITYCThIHU MIPUBEICH Ha puc. 17.

[lepexon pammanmonHoro OanaHca yepe3 Hyslb (R=0) oT oTpunarenbHBIX
3HAYECHUN HOYBIO K TIOJIOKHUTEIIbHBIM JTHEM W HA00OPOT MPOUCXOIUT MPH BHICOTE
Conama 10-15°. B TeueHne HOYM paJUAlMOHHBIN OaJlaHC MPU OTCYTCTBUU WITU
MOCTOSTHHOM KOJIMYECTBE 00JAYHOCTH COXPAHSIETCS MPAKTUYECKU MOCTOSTHHBIM.

[Ipy HaMUUMKU CHEXHOTO MOKPOBAa MPOMEXYTOK BPEMEHH, B TEUCHHE KOTO-
pOro paJuaIMOHHBIN OalaHC TOJIOKUTEIbHBIN, YMEHBINACTCS TaK KaK B ITOM
ciydae mepexon R ugepe3 Hynb mpoucxomut npu Oosbmioi BeicoTe Cosaia (20-
250). ITo 3TOM mpuuyMHE B BBICOKMX WIMPOTAX B 3UMHHUU TMEPUOJT PATUALIVMOHHBIN
OaslaHC MOKET OBITh OTPUIIATEIHHBIM B TEUEHHE BCEX CYTOK.
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4_10 83: 123: IGJG 2539 DanHuH

Puc. 17. CyTounslii X0 paguamoHHOro 0anaHca R 1 ero KopoTKOBOJHOBOM
Rx 1 B nnuaHOBOHOBOM coctaBisromux (FOr Kazaxcrana, urons 1952 r.).

Crtpenku — MOMEHT Bocxojia u 3axoa CoJHila.

['ooBoO# X011 pagualioOHHOrO OanaHca JJIsl Pa3IuYHbIX MIHUPOT MPUBEACH B
tabimue 5.3.

PanuanmonHsiil O0anaHC MOJOKUTENCH B IOXKHBIX IMIUPOTAX B TEYECHUE BCETO
rojia, B yMEPEHHBIX - B TeUeHUE 6-8 MecsileB, B APKTHUKE - TOJIbKO B TedeHue 3-4
MecsueB. B neTHue Mmecsupl 3HaueHUs R B ApKTUKE HE HAMHOTO MEHBIIE, YEM B
YMEPEHHBIX IMIHPOTAX.

Ta6auya 5.3. [000601 X00 paduayuonnozo 6anranca (Bm/m°)

Mecsay

Ilynkm | v, VI X Too
o./lukcon -37.5 -8.1 115.7 -28.2 8,4
SkyTck -37.5 27.5 115.7 -15.6 22,3
Cankr-IletepOypr -29.7 69.5 103.2 -1.6 314
Tounucu 1.6 100.2 156.4 43.8 74,6
TamkeHT 5.6 106.6 | 150.3 44.8 79,8
Tepmes 22.0 106.9 | 154.9 60.8 86,4

B AwnTapktuie BCIEACTBHUE BBICOKMX 3HAUCHHM aibOeq0 B TEUCHHE BCETO
roja paaualMoOHHBIM OallaHC B IIEJIOM 3a TOJ Ha BCEX CTaHIUAX, KpPOMeE
MPUOPEKHBIX, OTPUTIATEIICH.

Kpome Boicothl ConHila M anpbeno, Ha paJualMOHHBIA OalaHC U €ro
U3MEHEHHe Hanbosee CUIbHOE BIUSHUE OKa3bIBaeT 00JIa4HOCTh. B HEBHOE BpeMs
IpU TOJOKUTEIBHOM PAJAHALIMOHHOM OallaHCE MOSBJICHHE OOJIAuYHOCTH BEAET K
YMEHBILIEHUI0O CyMMapHOW paauauuud u 3¢p¢eKkTuBHOro u3nydeHus. Ho Tak kak
YMEHbILIEHHE CYMMapHOW paJualy 3HAaYUTEeNbHO OofbIiie, yeM 3¢ (EeKTHUBHOTO
U3ITyYeHHUs], TO paIMalldMOHHBIN OajaHC NpU MOSBIEHUU 00JIAYHOCTH YMEHBIIAETCS.

Houbto mpu oTpuIIaTeIbHOM paJUallMOHHOM OajaHce MOsBIIEHHE 00J1ay-
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HOCTH COIIPOBOXKJAaeMCs yMeHbIeHneM 3()(PEKTUBHOTO H3ITy4YEHUsS, U COOTBET-
CTBEHHO aOCOJIOTHOM BEIMYMHBI pPAJUALMOHHOTO OallaHca. YBeIU4YeHHe 00-
JA4HOCTU OT 3 70 8 OaioB BHI3BIBAE€T YMEHBIICHUE PAAUAIMOHHOrO OanaHca B
YMEPEHHBIX MHUpOoTax npuMepHo Ha 20%.

[Ipuxoanyio 4acth paguanmoHHoOro OajaHca atMocdepbl R cocTaBisior
MOTJIONIEHHOE aTMOC(Eepoit u3NTydeHne 3eMHOM moBepxHocTH Uy

U,=(1-P)By, (5.30)

rae P - xoagdummeHT mpomyckaHus aTMoc(epsl, a TakXKe IMOTJOLEHHAs €lo
npsiMasi U paccestHHas COJIHEYHas paauarnmsi ('.

Tepsier aTmMocdepa Terio 3a cueT W3IY4YeHHsS B HANpPaBICHUM K 3€MHOM
NOBEPXHOCTH (OB,) U B MUPOBOE MTPOCTPAHCTBO (B.,). Takum obpazom:

Ra=U,+q -8B, — B, (5.31)
¢ yueroM (5.30) 3amuiiem
Ra=01-P)By +q —B, — B, (5.32)
Tak kaxk B;-8,=B,, a PBy+B,=U, - yxomimee B MHPOBOE

MIPOCTPAHCTBO M3TYyYEHUE 36MHOM MOBEPXHOCTU U aTMOCHEPHI, TO:
Ra=q +B,-Ug, (5.33)

VYpaaenus (5.31), (5.32) m (5.33) mpencraBisioT coOOH ypaBHEHHS
pagualMoHHOro 0ajmaHca aTMochephl.

Pacuer mo dopmyne (5.33) mokazan, 4TO pagualMOHHBIA OajaHC aT-
Mocdepsl Ha BCEX IUPOTAaxX B CPEIHEM 3a Toj oTpuiareicH. M3meHeHue c

IIUPOTON B CEBEPHOM TOJTYIIAPUHU XapPaKTEPU3YeTCs CICAYIONTUMHU TaHHBIMH:

Mg, °© 0-10 10-20 20-30 30-40 40-50 50-60 60-70

Ra, Br/M* -101 -110 -109 -92 -80 -80 -93

B xnuMatnueckux pacyetax OOJBINONW HHTEPEC MPENCTaBISCT pagualv-

OHHBI OajaHC CHCTEMBI 3€MHAas TMOBEPXHOCTh - aTMocdepa (Wiam 3eMin Kak
MJIAHETHI), IO KOTOPBIM MOHUMAIOT OajlaHC JIYYUCTON SHEPrUU B BEPTUKAIBHOM
cToJIOe, BKIIFOYAIOIIEM JEATENbHBIA CIOM MOYBBI (MU BOJABI) M BCIO aTMocdepy.
CnenoBaTeibHO:

R; =R+Rp (5.34)

YuuteBas (5.29) u (5.33), nomyunm:
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R3 = ‘]nozvz +q’_Uoo
NIn

Ry =Q, ~U,, (5.35)

rae Q =J, +q - COTHEYHAs paauaIivs, MOTJOMCHHAs 3€MHON TTOBEPXHOCTHIO U
aTMocdepoi.
dopmyiny (5.35) MOKHO TakKe MPE/ICTABUTh B BUJIE:

R3 =30(1-A3)-U,, (5.36)

rae Jy - NOTOK IPSIMOM COJIHEYHOW paJnalvi Ha TOPU30HTAIBHYIO ITOBEPXHOCTH

Ha BepXHEH rpanuiie atMmochepsl (MHCOIALUA), A3 - anb0e 0 3eMIIN KaK IJIaHETHI.

PaguanonHelii OajlaHC CHUCTEMBbI 3€MHasi IOBEPXHOCTb-aTMOc(epa MOKET
KaK IOJIOKUTENbHBIM, TaK U OTpULIATENbHBIM. B rogoBoM xone R; B yMepeHHBIX
MIMPOTax OOJNBINE HyJsl B TEUCHHE JICTHUX MECSIEB U OTPHUIATEIICH OCTaIbHOE
BpeMs roja. B skBaropuanbHOi oOnactu (Mexnay 15° cam. m 15° ro.m) Rs
IIOJIOKUTENIEH B TEUEHUE Bcero roja. B cpenneM 3a ron R; 6ombiie Hyns B 30He OT
HKBATOPa JI0 MIHPOTHI OKOJIO 35° B CEBEPHOM MOJIyIIapuu - 0koio 40° B roxHOM. B
30HaX OT yKa3aHHBIX LIMPOT A0 MONOCcOB Rj; B cpenHem 3a roa oTpuuaresnei
(pucyHok 18).

Rs kBm/m?
0,8

o yd “\

B 74 =5
_0,4 — A i .‘
= 2
g1t

Tl Do oree Vil 1o o] [ T o
90%.w, 60 30 0 30 60 90%.1u.

Puc.18. Cpennuii 3a ron paaraiMoHHbIN 0aTaHC CUCTEMBI 3eMHAas
moBepxXHOCTh-aTMocdepa no usmepenusim ¢ MC3 B 1962-1970 rr.
1 — okeansbl, 2 — MaTEepUKH, 3 — 30HAJIbHBIC 3HAUYCHUS.

OcCHOBHBIE BBIBO/bI

1. OCHOBHBIM DJHEPreTUYECKUM HCTOYHUKOM aTMOC(HEpPHBIX IPOIECCOB
ABJISICTCSL COJIHEYHAsl paauanus B wHTepBaie miuH BoiH oT 0,1 mo 4,0 mxm
(KOpOTKOBOJIHOBAsI pajuanus). PacrpejeneHue SHEPruud B COJHEYHOM CIIEKTPE
ONHUCHIBAETCS 3aKOHAMHU TEIJIOBOIO M3JIyYeHUs. MaKCUMallbHOE KOJIMYECTBO
SHEPruM, NpUXOASANIEee K 3emie OINpeaessieTCd BEJIWYUHOM  COJHEYHOU
MMOCTOSIHHOM.
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2. B pesynprare MNOMVIOUIEHUS M PACCESHUS COJHEYHOM paaualuu B
atMoc(epe MPOUCXOIUT €€ OClIadJIeHne M CMELIEHUs CIIEKTpa B CTOPOHY Ooiiee
JUIMHHBIX BOJH. C MOTJIOLIEHUEM M PACCESHUEM COJIHEYHOIO CBETAa B aTMocdepe
CBSI3aH psiJ] ONITUYECKUX SIBICHUN (LIBET HEOOCBOAA, U3MEHEHHE 1IBETA COJTHEYHOTO
WJIH JIYHHOTO JIMCKA MPH UX MOJIOKEHUH Y TOPU30HTA U JIp. ).

3. [Ipo3payHocTh aTMOC(EPHI 3aBUCUT OT COAEPIKAHMSI B HEM BOJSHOIO Mapa
U aTtMoc(epHBIX a’po3osield. Jlyig yCTpaHEHUs BIMSHUS Ha HHTErpajbHbIE
XapaKTEepUCTUKN IPO3PAYHOCTH BEJIMYHMHBI ONTUYECKONM MACChl, 3HAYEHUs IIPSAMOU
COJIHEYHOU paJMalliy MPUBOJATCS K ONITUYECKON Macce, PpaBHOM JBYM.

4. Tlputoxk Temja K 3€MHOM MOBEPXHOCTH, K aTMocepe U B LEIOM K
IJJAHETE B BHJE JYYUCTOW DHEPIMM OINHCBIBAETCA COOTBETCTBYIOIIMMU
YpaBHEHUSIMH paAvaliMoHHOro OanaHca. OOWUM ISl 3THUX ypaBHEHUH SIBISETCS
TO, YTO OHU MPEJICTABISAIOT COOOM pa3sHOCTh MEXAY MOIVIOLIEHHOW paauanue u
COOCTBEHHBIMU H3JIyYEHUSAMHU KaXXJOT0 OOBEKTa. 3HAYEHUs] BCEX COCTABJISIOIIMX,
BXOJALIMX B OTH YpPaBHEHUS M UX BPEMEHHBIE HW3MEHEHUs 3aBUCAT OT
acTpoHOMHUYecKuX (hakTopoB (IMpora Mecta, ckioHeHue CoiaHua W Ap.) U OT
METEOPOJOrnYecKuX (HakTopoB (001aUYHOCTh, BIAKHOCTb, aIb0€10 U Ap.).

KoHTposbHbBIE BONIPOCHI

1. Kakoii cocTtaB mMMeeT coiHeuyHas paauanus? UTo Takoe CoJIHEUHas

nocTtosHHast? OT kakux (aKTOPOB OHA 3aBUCUT?

Kak npoucxoauT morioiieHne COJTHEUYHON paauanuu B atmocdepe?

3. Uro mpencraBiser co0OH pacceMBaHWE COJIHEUYHOW pajuaiuu B
atMmocepe? Kakue onTudeckue siBJICHUS CBSI3aHbI C HUM?

4. BpiBeneTe ypaBHEHUE OCla0JeHUs COJHEUHOU pajuanuu B atMocdepe
JUIS1 MOHOXPOMATHYECKOHN paJraluu.

5. JaiiTe XxapakTEepUCTUKY MHTETPATbHBIM XapaKTEPUCTUKAM TIPO3PAYHOCTH
atMocdepsl. B uem 3akmouaercs apdext Dopodea?

6. Ot kakux (hakTOPOB 3aBHCUT MPUXOJ] K 3€MHOU MOBEPXHOCTU MPSIMOM
COJTHEYHOM paauaruu’?

7. Or kakux (aKTOPOB 3aBUCUT TPHUXOA K 3E€MHOH TIOBEPXHOCTH
pacCessHHOM U CyMMapHO COJTHEYHOU paananuu’?

8. Or kakux (haKTOpOB 3aBUCUT alb0EAO PA3NTUUYHBIX MOBEPXHOCTEH?
HazoBute anbbeno eCTECTBEHHBIX MOBEPXHOCTEH, 00JaYHOCTH U 3eMITH
KaK TUTAHETBHI.

9. Or kakux (aKTOpPOB 3aBUCHUT JUIMHHOBOJHOBAs paaualus 3€MHOM
MOBEPXHOCTHU U aTMochepbl? DPPeKTUBHOrO U3TydeHUs?

10.M3 kakuxX COCTaBJISIFOIIMX COCTOUT paJAUAllMOHHBIN OajaHC 3eMHOMI
noBepxHocTu? YTo  mpejacTaBisieT co0Oi ypaBHEHHE paJHallMOHHOTO
OaslaHca 36MHOW MOBEPXHOCTU?

11.0OxapakTepu3yiiTe CyTOYHBIH U TOJOBOM XOJ pagualliOHHOrO OanaHca
36MHOM IOBEPXHOCTH.

12.0OxapakTepusyiiTe paaualMOHHBIA OanmaHc aTMochepbl M CHUCTEMBbI
3eMHas TOBEPXHOCTH - aTMocdepa.
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I'1asa V1. TEINIOBOE COCTOSTHUE 3EMHOM ITOBEPXHOCTHU "
ATMOCO®EPBI

OcHoenble nonamus

1. Temsioo0MeH — mepenaya Tera OT OJHUX CJIOEB WIM 4YacTe aTtMocdepbl K
apyruM. OHa NpoUCXOAUT MyTEM MEPEHOCA paaualvu, IIyTeM TEIJIONPOBOIHOCTH,
MPEUMYIIECTBEHHO TypOYyJIEHTHOM, U TpU (ha30BbIX MPEOOPa30BAHUAX BOJIBI.
¢ TemIonmpoBOAHOCTH — CIIOCOOHOCTD BEIIECTBA MIPOBOAUTH TEIUIO. B razax u
KUIKOCTAX Pa3IMYalOT MOJEKYJSIPHYIO TEIUIONPOBOJHOCTh, KOTAa TEIIIO
pacnpoCTpaHseTcss BCIEICTBUE INEpelayd MOJEKYJISIPHOIO JIBHXKEHHS, W
TypOYJEHTHYIO TEIUIONPOBOJHOCTb, OOYCJIOBJIEHHYIO IEPEHOCOM TeIula
BMECT€ C KPYNHBIMH (MOJISIDHBIMH) DJIEMEHTaMH  BELIECTBA  IPHU
TypOyJICHTHOM JIBUYKEHUHU.
e KonBekuusi — ynopsiiOYeHHbI MEPEHOC KUJIKOCTH, B YACTHOCTU BO3IyXa,
B OIIPENEJICHHOM HaIlpaBi€HUH, B OTJIMYUE OT TYpOYJIEHTHOCTH, T.€. OT
XA0THYECKOIr0 JIBH)KEHMS YaCTHULl KUIKOCTH, HAJIArarolerocss Ha OCHOBHOM
IIEPEHOC.
e PagmanuoHHbIi — OOMEH paguanuenl pa3iMdyHOIO PoJa MEXITY MHPOBBIM
IPOCTPAHCTBOM, aTMOC(HEpO U MOBEPXHOCTHIO 3eMIIH. Yallie BCero roBopst
O paJuallMOHHOM OOMEHE MEXIy TMOJACTWIAINICH MOBEPXHOCTHIO H
HIOKHUMHU CJIOSIMA  aTMocdepbl. B pesynbraTe paguanmoHHOro obmeHa
UMEEeTCsl OTNPEICNICHHBIN paIualluOHHBIN OallaHC Ha MOBEPXHOCTH 3EMIIH, B
aTMocdepe, Ha BEpXHEH rpaHuIle aTMocQepsl.
2. Ten10eMKOCTh — OTHOIICHHE KOJHMYESCTBA TEIJIOTHI, MOTJIOMICHHOM TEJIOM, K
COOTBETCTBYIOILIEMY IMOBBIINICHUIO TEMIIEpaTypbl; MHAYe — KOJIMYECTBO TEILIA,
HE00X0AMMOE ISl MOBBIIEHUS! TEMIIEpATyphl Tena Ha 1°.
3. AnBeKuMs — IIEPEHOC BO3AYyXa U €r0 CBOWCTB B TOPU30HTAJIbHOM HAPABICHUU.
['oBopsAT 00 agBEeKIMKU BO3AYIIHBIX Macc, 00 aaBEKIMU Terjia, BOJSHOTO Mapa,
MOMEHTA JIBUKEHUS, BUXPS CKOPOCTHU, U T.].
4. Ilcuxpomerpuyeckass Oyaka — Oyaka ocoOOH KOHCTPYKIMH, B KOTOPYIO
MOMENIAIOT Ha METEOPOJOTHYECKUX CTAHLMSIX MCUXPOMETPUUECKYIO YCTaHOBKY.
HasnaueHnne ncuxpoMeTpudeckoil OyAKd — MpeoXpaHsaTh HaXOSAIIUECS BHYTPHU
HEee TpuOOpbl OT JACHCTBUS COJHEYHOM paJualv¥, W3JIy4YCHHUS] 3EMHOMU
MOBEPXHOCTHU U OKPYKAIOIIMX MPEAMETOB, a TAKIKE OT OCAJKOB U BETpA.
5. Pesabed) MeCTHOCTH — COBOKYITHOCTH ()OPM TOPU30OHTAIIBHOTO U BEPTHKAIHLHOTO
pacuJicHEHUsT 3€MHOM IIOBEPXHOCTH, T.€. TMOJHITAA W TOHWKEHUH, TOp,
HUA3MEHHOCTEH.
6. ®én — Berep, YACTO CWIbHBIM M MOPBIBUCTBIA, C BBICOKOW TEMIIEPATypOd M
TOHWKEHHOW OTHOCHUTEJIbHOM BIJIAXKHOCTBIO BO3/1yXa, BPEMEHAMU AYIOLIUHN C TOp B
nonvHbl. CBoMcTBa Bo3ayxa npu (EHe oObBsCHsAETCS aauabdaTHYeCKUM €ro
HarpeBaHUEM IIPU HUCXOSIIEM JIBUKECHUH.
7. accaTpl — (ynoTpeOisieTcss B €AMHCTBEHHOM 4HuCJe — maccear). Bo3ayiiHbie
TeueHusl (BETphl), B 0OIIIEM BOCTOUHbBIE, HA OOpAIIEHHBIX K SKBATOPY Mepudepusx
CyOTpONMUYECKUX aHTUIMKIOHOB, T.e. Mexay 25-30° mupoThl KaXI0TO
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noyiymapus W 3KBaropoM. Haubonee Xopomio BBIPAKEHbI HaJl OKEaHaMHU.
OTnnyaroTcst 600N YCTOWYHMBOCTHIO HAMIPABIICHUS BETPA B TEYEHUE BCETO TO/1a.
BcnencTBue npru3eMHOro TpeHUs HA OCHOBHOE BOCTOYHOE HaIpaBJIEHUE Maccara B
NPU3EMHOM CJIO€ HajararTcs COCTaBJSIONIME, HaIpaBJICHHBIE K DKBaTOPY.
[Ipeobnanaromiee HampaBiIeHHE MaccaTa Yy IOBEPXHOCTH 3€MJIM B CEBEPHOM
MOJIYIIAPUUA  CEBEPO-BOCTOYHOE (CEBEPO-BOCTOYHBIA Iaccar), a B I0KHOM
MOJIYIIApPUU — I0T0-BOCTOYHOE (I0r0-BOCTOYHBIN Maccar).

6.1. YpaBHeHue TemIoBOro 0ajaHca 3eMHOM MOBEPXHOCTH

[Tporeccrl, mpoucXoAsIIre Ha 36MHOM MOBEPXHOCTH U B aTMOC(epe TECHO
CBsA3aHbl MEKIy co00il. CollHeuHasi pajuanys JOCTUTAeT 3€MHON MOBEPXHOCTU U
OonpiIas €€ 4acTh €10 moryiomaercsa. ATMocgepa MmoryyaeT SHEPTHI0 B OCHOBHOM
OT 3eMHOM NoBepXHOCTU. [loryonieHHas coNHeuHas pajauanns pacipenessiercs mo
3emile HEpaBHOMEPHO M U3MEHSIETCS BO BpeMeHU. [loa BIusiHuEM 3TUX U3MEHEHUN
IPOUCXOAAT KOJIEOaHUsI TEIUIOCOAECPKAHUSI TOHKOTO CIIOSl, KOTOPBIA Ha3bIBAIOT
NESTENbHBIM. /lesimenbHbll ot — 3TO CJIOW TMOYBBI WJIM BOJBI, TEMIEpaTypa
KOTOPOT'O MCIIBITHIBAET CYTOYHBIE M TOJOBbIE KojeOaHus. ToJIIMHA 3TOro cios
cocrasisieT Ha cymie 10-30 m, B okeane - 200-300 wm.

Pacnipenenenue reMneparypbl Ha 3eMHOM MOBEPXHOCTH U B aTMOC(hepe U UX
HEIPEPHIBHBIE U3MEHEHHSI HA3BIBAIOT MENI08bIM PEHCUMOM 3eMHOU NOGEPXHOCTNU
u ammocghepwvi. TemnoBoil pekUM 3€MHON MOBEPXHOCTU U aTMOC(hEPHI SBISIOTCS
BaXKHEUIIUM  (AKTOPOM HE  TOJNBKO  (OpMUpPOBaHUS MOroAbl, HO U
KJINMaTOOOpa30BaHUsI.

TerooOMeH MeXIy 3€eMHON MOBEPXHOCTBbIO M aTMoc(hepoil, 3eMHOU Io-
BEPXHOCTHIO M HWKENEKAIIUMHU CJIOSIMU TIOYBBI WJIM BOJBI, MEXAY OTICIbHBIMU
CIIOSIMU aTMOC(ephl OCYIIECTBISIETCSI M3BECTHBIMU W3 (U3UKH THUIIAMU TEIUIO-
oOMeHa: paJuallMOHHBIM, TyTEM TEIUIONPOBOJIHOCTH U KOHBEKTHBHBIM.

KonuyecTBo Temia, MOJy4EeHHOE 3E€MHON IOBEPXHOCTBIO B PpE3YyJIbTaTe
paZvallMOHHOTO  TEMJ0OOMEHa, OIpenesseTcsl BEIUYMHON pajualiOHHOIO
Oananca R. B nmHeBHOe BpeMsi 3Ta BeJIMUYMHA MOJOXKHUTENbHA, YTO MPHUBOJUT K
HarpeBaHUIO 3E€MHOM TMOBEPXHOCTH U €€ TeMIeparypa CTAHOBUTCS BBIIIE
TEMIEPATYPbI MPHUJIETAIOIIET0 CJIOS BO3IyXa M HUXKENeXKallluX CJIOEB MOYBBI WIH
BOJIbI (pucyHOK 19).

bonee Harperas moBepXHOCTh YacTh TEIJIa OTAACT MPUIIETAIOIIUM CJIOSIM
Bo3ayxa (P, KBT/MZ) MyTEM KOHBEKIMU. YacTh Teria myTeM MOJIEKYJIIPHOUN TEIo-
MPOBOJAHOCTH TiepeAacTcss 0osiee TIIyOOKUM CJIOSM TOYBBI WM BOAbl. OO03HAUNM
3TOT npuToK Terua Q,. Y, HakoHel, 4yacTh TeIula 3aTpPauyMBAETCS HA HUCIAPEHUE
BOJSHOTO Mapa ¢ 3eMHOM moBepxHOCTH. (O003HauuM 5Ty Bennuuny LE, rae L -
yleabHas TeIioTa ucnapenus, £ - Mmacca ucrnapuBIIeics BOAbIL.

AnreOpandeckas cymMma BCE€X NPHUXOJOB M PAcCXOJI0OB TEIJla HAa 3€MHOU
NOBEPXHOCTU B JIaHHBII MOMEHT BPEMEHHU IPU IMOCTOSHHOM TEMIIepaType I0-
BEPXHOCTH JOJDKHA OBITH PaBHOM HYJIIO. DTO YCJIOBHE BBIPAKACTCS YpasHeHuem
Mens108020 OANAHCA 3eMHOU NOBEPXHOCTIU.
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Q(1-A) |B.| Bo| P| LE

B, l
Qn

R

Puc. 19. Cocrapmnsomnine TeraoBoro 0ajaHca 3eMHON TOBEPXHOCTH B THEBHOE
BpEMSI CYyTOK

R+P+Q,+LE=0 (6.1)

YpaBHEeHUE TEIUIOBOIro OajlaHca SIBJISIETCS YaCTHBIM CIydaeM OOIlero 3aKoHa
COXpaHEHHUS YHEPTUH.

B nounoe Bpems, korga R<(, 3emMHas MOBEPXHOCTh OXJIAXKIACTCS U €€
TeMrepaTypa CTAHOBSITCS HUKE TEMIEPAaTyphl BO3yXa M TMPUIICTAIONINX CIIOEB
MOYBBI WM BOABI. BeieacTBue 3Toro Bce MOTOKHM TEIJla MEHSIOT CBOM 3HAK Ha
MPOTUBOIIOJIOXKHBIN. 3eMHasi TOBEPXHOCTh MOJYyYaeT HEKOTOPOE KOJIMYECTBO
TerJia u3 arMoc(deprl MyTeM TEeTUIOMPOBOIHOCTH. ITUM Ke MyTeM K HEeW MPUXOJIUT
TEIJI0O W3 TAyOWH TOYBBI WM BOHBI. M, HakoHel, OHa MOJyYaeT HEKOTOPOE
KOJIMYECTBO TEIJIa 3a CYET BBIJEICHUS CKPBITOM TEIUIOTHI MPU KOHICHCAIIUU
BOASHOTO Mapa (pochl) uinu ero cyomumanuu (uHei). B ypaBHenum (6.1) He
YUTEHBl 3aTpaThl TeIJla Ha TasHWE CHera WIA JbJa; TeIlo, MEPEHOCUMOE
ocaJlkaMu; TeIuIo, MOJy4yaeMoe OT AMCCHUMAIMU MEXaHUYECKOW SHEPTHH BETpa,
BOJTH, TIPWJIMBOB M TedeHWi. OHAKO ATUMHU MCTOYHHUKAMH TEIIa, KPOME 3aTpar
TeIlIa Ha TastHUE CHEra U JibJa, OOBIYHO MpeHeOperatoT.

B cnywae, korma TtemmepaTypa 3€MHOW TMOBEPXHOCTH HM3MEHSIETCS, Ha
OCHOBAaHHWU 3aKOHA COXPAHEHMsI SHEPrUU IS BEPTUKAIBLHOIO CTOJI0A TOYBBI
TOJIIIIUHON A MOKHO 3aIIHCaTh:

A%(CnpnT):R+P+Qn+LE, (6.2)

rie O, - IJIOTHOCTh NouBbl, C, - TEIJIOEMKOCTh MOYBBI, T - ee TeMieparypa.
Cnaraemoe, crosiniee B JIEBOM 4YacTH YPAaBHEHHsI XapaKTepU3yeT CKOpPOCTb
U3MEHEHUE TEIUIOCOAECPKAHUS CJIOS TOYBBI TOJIIMHOW A B 3aBHCHUMOCTH OT
NEePEUNCICHHBIX BbIlIe (akTopoB. TodIMHA ATOrO C€I0SI B IMOYBE COCTABISET
HECKOJIbKO MWJUIMMETpPOB. B mpaBoil yactu (6.2) Bce MOTOKHM TeIlia, KOTOphIE
BXOJISIT YEPe3 BEPXHIOI0 M HUKHIOI TPaHUIIBl B CJIOW MOYBBI, OEPYT CO 3HAKOM
«IUIFOC», & T€, KOTOPBIE BBIXOJAT U3 CJOS - CO 3HAKOM «MHUHYC».
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6.2. Temnepatypa 3eMHOIi IOBEPXHOCTH

TemnepaTypa 3eMHON TOBEPXHOCTH UMEET XOPOILIO BHIPAKEHHBIN CYyTOUHBIN
U TOJIOBOM XOJI.

CyTOuHBIN XOJ TEMIEPATYPhl CYIIH OOBIYHO MOBTOPSIET CYTOYHBIM X0/ pa-
JTUAIMOHHOTO OajaHca 3€MHOM MOBEPXHOCTH, T.€. MAaKCUMyM HaOIIofaeTcsi B
OKOJIOTIOJIYICHHBIE Yachl, MUHUMYM - cpa3y nociie Bocxona Coinnua. CyTouHble
KoJIe0aHUsI TEMIIEpPaTyphbl BOJbI HA TOBEPXHOCTH OKE€aHa UMEIOT MAaKCHUMYyM OKOJIO
15-16 yacoB m muHUMYM dYepe3 2-3 dgaca mocie Bocxona Comnma. Takoe pac-
npejeeHue TeMIepaTypbl XapakTepHO IS SCHBIX WJIM Majl000JaYHbIX THEW U B
ciiydae OTCYTCTBHS aaBeKiuu. OOIa4HOCTh, OCAJAKU U OCOOCHHO aJIBEKIIHS XO0JI0Aa
WU TeIJia MOTYT OYEHb CWJIBHO TOBJIMSATH HAa CYTOYHBIM XOJ TEeMIEpaTypbl
36MHOW NOBEPXHOCTH. OJIHAKO NOCTPOEHHAs MO MHOTOJETHUM JIaHHBIM 3a
KUICHIAPHBIA MECSI] KpUBasi CYTOYHOI'O XOJa TEMIEPATypbl HUMEET IOBOJIBHO
MpaBUIbHYIO GOpMY.

Pa3HoOCTh MEXIy CyTOYHBIM MAaKCUMYMOM M CYyTOYHBIM MUHUMYMOM TE€MIIE-
paTypbl Ha3bIBACTCSl CYMOYHOU aMNAUMYOOU memnepamypsvl. ITa BeIUYHHA
3aBUCHUT HE TOJIbKO OT 3HAUYEHUN paJUaIlMOHHOTO OajlaHca, HO U 0Y€Hb CHJIBHO OT
arperaTHOr0 COCTOSIHMS 3€MHOM TOBEpXHOCTH (cyma win Bojaa). Ha cyme
CyTOYHAasl aMIUIMTyJa 3aBUCUT OT TOTO CyXas IMOYBa WU HET, OT CTEICHH €€
YBIQXHEHHS. DOJBIIYI0O pOJIb WIpaeT pacTUTEIbHBIA W CHEXHBIM IOKPOB.
PaccmoTpuMm BIUsSHME KaXXJIOTO M3 MEPEYUCICHHBIX (DaKTOPOB Ha H3MEHEHUE
TeMIEepaTypbl 36MHOM MMOBEPXHOCTH.

Bona no cpaBHeHuio ¢ cymiei o0iagaeT MpUMEpPHO B JiBa pasza OoJiblieil
O00OBEMHOM TEIMJIOEMKOCTBIO M OYE€Hb OOJBIION TEIIONPOBOJHOCTHIO, OCOOCHHO B
BepxHeM ciioe TomHou 50-150 M, rae pa3ButT TypOyJieHTHbIM oOMeH. Kpome
ATOTO C BOJHOM MOBEPXHOCTH MPOUCXOAAT OOJIBIIINE MOTEPH TEIIa HA UCTIAPEHUE,
a TIOTJIOIICHUE COJTHEYHON paJaIliu MPOUCXOAUT 10 OonbiuX TiyouH. C yueTtoM
BCEX IMEPEUYUCIICHHBIX (DAKTOPOB AMIUIUTY/Ia CYTOYHBIX KOJICOAHUN TEMIIEpaTyphl
BogHOM moBepxHoct B 10-100 pa3 menbuie, yeM Ha cyme. B Tponuyeckux
IIMPOTaX CYTOYHAsl aMIUIMTYyJla BOJHOM TOBEPXHOCTU COCTAaBIISIET BCETO
HECKOJIBKO JIECSTBhIX T'pajyca, B TO BpPeMsi KaK Ha CyII€ OHAa MOXKET JIOCTUTaTh
HECKOJIbKO JECSTKOB I'PATyCOB.

B rogoBom xone temmepaTypbl MakKCUMyM TeMIepaTyphbl CyIIM HaOJroa-
€TCsS B HI0JIE, MUHUMYM - B siHBape. [ 0dosas amniumyoa TeMIepaTyphl, T.C.
pPa3HOCTh MHOTOJIETHUX CpPEJHUX TEMIlepaTyp CaMOro TEeIJIoro M CaMoro
XOJIOJIHOTO MECSIIEB Tojla, U3MEHSAETCA B 3aBUCMMOCTH OT MpoThl. Ha cyiie ona
Maja B TPOMMYECKUX IHUPOTax, rae cocrasiger okoiio 3°C Ha mmpote 10°, 10°C -
Ha mpote 30°. B ymepennsix mmpoTtax (¢p=50°) ona cocraiuser B cpeanem 25°C.
['omoBast ammMTyna TeMrepaTypbl BOJHOM IMOBEPXHOCTH TakK)Xe 3aBHCUT OT
HIMPOTHI, HO OHA MEHbIIIE F0JI0BOM aMIUIUTY/bl TEMIEPATYpbl Cylid. B Tponukax
oHa okoJ10 2-3°C, na 40° c.i1. okoio 10°C, a mox 40° ro.1m1. okoiio 5°C.

PaccmoTpuMm BIMSIHUE PACTUTEIBLHOIO M CHEXHOTO IIOKpOBAa Ha TEM-
nepaTypy MoOYBHI.
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TeMneparypa MOBEPXHOCTU OTOJEHHON MOYBBI JIETOM MOKET JOCTUraTh
Oonpbinx 3HaueHui: 10 82°C B Tponukax, 10 77-7/9°C B Cpenneit Azuu, 1o 60°C
Ha 1mupore 60° c.m. PacTUTENbHBIA MOKPOB YMEHBIIACT OXJAXKICHUE MOYBbI
HOYbl0. HoOYyHOE wu3IIydyeHHe TMPOUCXOAUT MPH 3TOM MPEUMYIIECTBEHHO C
MOBEPXHOCTH CaMOM paCTUTENBHOCTH, KOTOopas u OyaeT Hauboyiee CUIIBHO
oxjaxnaarbes. [loyBa ke MOJ pAacTUTENbHBIM TOKPOBOM COXpaHsSeT 0oJiee BbI-
COKyr0 Temrmeparypy. OIHAKO THEM pPACTUTENBHOCTh MPEMATCTBYET pagualu-
OHHOMY HarpeBaHui0 MoyBbl. CyTOYHas aMIUIMTyAa TEMIEpaTypbl MOJ pacTu-
TEJIbHBIM IOKPOBOM, TaKMM OOpa30oM, yYMEHbBIIIEHA, a CpPEJHssl CYTOYHas TeM-
nepaTypa NOHMKEHa.

[ToBepXHOCTHh TOYBHI MO TMOJEBBIMU KYJIbTypaMU MOXET OKa3aThCsi B
nHeBHBIE yackl Ha 15°C xonoanee, yem mmoysa noj napom. B cpennem xe 3a CyTku
OHa X0JIoJIHee 0OHaKeHHOU mouBbl HA 6°C, U gaxke Ha riryoune 5-10 cM ocTaeTcs
paznuna B 3-4°C.

3uMoii, Korjga mpeoOIaJaoNlyl0 poJib UIrpaeT HU3Iy4YeHHE, MOoYBa IOJ]
paCTUTENIbHBIM OKPOBOM TEIJIEE OTOJIEHHOMN MOYBHI.

Oco0yio posib B (OpMHPOBAHUU TEIUIOBOIO PEXHMMa IMOYBBI UTpaeT Jiec.
['ycroii nec BbicoToit 20-30 M mpomyckaeT K MouyBe Bcero 2-7% mnpuxonsiuen
COJIHEYHOM pajaualuu, NpUYeM JIMCTBEHHBINH JIeC MPOIyCKaeT OoJIblIe, YeM
XBOWHBINA (TyCTOM €JIOBBIN Jiec mporryckaeT He Oolee 1% manaromieit paauanuu).
[TosTOMy CyTOYHBIE aAMIUIATYAbl TEMIIEPATYPHl IOYBHI B JIECHBIX MAaCCHUBAX
HAMHOTO MEHbIIIE, YEM Ha OKPYKAIOIIUX CBOOOJHBIX OT Jieca TEPPUTOPUSIX.

3uUMOI OCHOBHYIO pOJIb B JOPMUPOBAHUH TEIJIOBOTO PEKUMA MTOYBBI UTPAET
CHEXHbIH MOKpoB. CHEr CWIBHO OTpaKaeT COJIHEUHYIO paguaiuio (0oJbiioe
anb0el0) U B TO K€ BPEMsl H3JIy4aeT MOYTH KAK YEPHOE TelI0 HH(PPAKPACHYIO
paguanuio. [lo »Tol mpuurMHE paavallMOHHBIN OajdaHC MOBEPXHOCTH CHEra, Kak
MpaBWio, oTpuliatenbHbid. [lo BIMSHUEM paguallMOHHBIX MOTEPh TEIJIa TMO-
BEPXHOCTh CHEra CHWJIBHO OXJaxnaaeTrcs. B To ke Bpemsi cHer oOsamaer mayoin
TEIJIONPOBOHOCTHIO. BeieacTBre aTOro Temmneparypa BHyTpU CJI0si CHEra OBICTPO
BO3pacTaer ¢ riryoumHoil. B pesynpTaTe Temmeparypa MOBEPXHOCTH TMOYBHI O]
CHErOM BCET/ia BBIIIE TEMIIEPATYPhI OTOJICHHBIX TOBEPXHOCTEH.

B cpegnux mmumpoTax cpeiHHE 3a 3UMHHE MECSIbl Pa3HOCTH TEMIIEpaTyp
MOBEPXHOCTHU OTOJIEHHOM MOYBBI U HAJl CHEKHBIM IMOKPOBOM MOTYT COCTaBJATH 10-
12°C. Cytounble KoneOaHusi TeMIepaTypbl B CHEKHOM MOKPOBE MPOHUKAIOT 0
Majioit riryounsl (okosio 20-30 cm).

BecHoli cHer oka3bIBaeT OXJa)xJaarouiee BIUsHUE Ha nouBy. [locTynaromee k
MOBEPXHOCTU CHEra TEIUIO BECHOW pPacXoJyeTcs Ha €ro TasHue U HCHapeHHe.
[ToaToMy TemmepaTypa BOJH3M MOBEPXHOCTH CHera aepxkutcsa okosio 0°C, torma
KaK TeMIlepaTypa OTOJECHHBIX YYaCTKOB MOYBBI MOXET ObITh 3HAUUTEIIHHO OOJIbIIIE
HYJISL.

Takum 00pa3oM, JE€TOM pPACTUTENIbHBIA TIOKPOB CHUXKAET TeMIEpaTrypy
MIOBEPXHOCTU TIIOYBBI, 3MMOM CHEXHBI IOKpPOB €€ mnoBbimaeT. CoBMECTHOE
nercTBre 000UX (PAKTOPOB YMEHBIIAET TOJJOBYIO aMILTUTY 1y TEMIIEPATyphbl IOUBBI
10 CPABHEHHIO C OOHAKEHHOU Mo4YBoi mpumepHo Ha 10°C.
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CyTOUHBIN X0/ TEMIEPATYPHI TOYBBI 3ABUCUT TAKKE OT SKCIO3UIUU CKIOHOB,
T.e. OT OpHEHTAallUM HAKJIOHA [AaHHOTO Y4YacTKa 3€MHON IIOBEPXHOCTH IIO
OTHOIIEHUIO K CTpaHaM cBera. HouyHoe w3llyueHHe Ha CKJIOHax JII0OOH
OpPUEHTALIMU ITPUMEPHO OJNHAKOBO, a IHEBHOE HarpeBaHue OyeT HauOOIbIIUM Ha
I0’KHBIX CKJIOHAX U HAUMEHBIIUM Ha CEBEPHBIX.

6.3. PacnpocTpaneHue Tenjia B No4YBe U BoJie

Temo, moctynuBIIee K 36MHON MOBEPXHOCTH, PACIPOCTPAHAETCS B TIIyOb
MOYBBl TIyTEM MOJIEKYJSIpHOM TemnonpoBogHocTu. Ilotok Termma Q, Ha

MIPOU3BOJIBHON MIyOMHE & MPOMOPIIMOHANIEH BEPTUKAIIBHOMY TPAAUCHTY — % :

oT
Qn ——ﬂ%, (6.3)

rae A -kKodQOUIMEHT NPONOPIHOHATBFHOCTH, HA3BIBAEMbBIH KO3 @uyueHmom
menionpogoonocmu nouswl. Equania namepenus A (Bm/m- K).
[ToTox Temia HampaBjieH BIUIyOb MOYBBI M moJoxkurteneH (Q,>0), xorma

TeMIiepaTypa YOBIBa€T O IIyOMHOMU (Z—-é[<0). Oro OwiBaeT aHeM. Houblio

TeMIlepaTypa yBEJIMUUBAETCS C IITyOMHON (% >0) u motok Q,<0.

3HaueHus: KO3PQPUIMEHTa TEIUIONPOBOJAHOCTH 3aBUCSAT OT MHUHEPAIHHOTO
COCTaBa MOYBBI, OT CTENEHU €€ YBJIAXXHEHUS, a TAKXKE OT €€ IIOPUCTOCTH.

TennonpoBOIHOCTE TBEPABIX COCTABHBIX YAaCTEW MOYBBI COCTABIISIKOT: IS
topda - 0,88, mena - 0,92, uzBectHsika - 1,77, munepanosn - 2,43, necuanukos 1,10-
2,80.

TennonpoBOIHOCTh TBEPABIX COCTABHBIX YacTel MOuYBbI mpumepHO B 100
pa3 OojbIlle  MOJICKYJISIPHOW  TEIUIOMPOBOAHOCTH  Bo3ayxa. Ilostomy ¢
YBEIMYEHHEM MTOPUCTOCTH MOYBBI, T.€. OTHOLIEHUSI 00beMa, 3aHITOr0 BO3yXOM, K
o01ieMy 00beMy TOYBBI, TEIIONPOBOAHOCTh €€ peaKo yMeHbluaercd. 1o arToit
IPUYMHE TEIUIONPOBOJHOCTh PBIXJOW IOYBBI MEHBIIE TEIJIONPOBOAHOCTH
IUIOTHOM MOYBBI, @ Y NECYAHOW MOYBBI MEHBLIE, YEM Y APYTHX TUIIOB ITOYBBI, IPH
YBIQKHEHUM TIOYBbl 4YacTh IIOYBEHHOIO BO3AyXa 3aMELIAeTCs  BOJOM,
TEIUIONPOBOAHOCTh KOTOPOHl mpumepHo B 20 pa3 Oosbllie TEMIONpPOBOJHOCTH
Bo3nyxa. [lo 3TOM NpUYMHE TEMIONPOBOJHOCTh MOYBBI YBEJIWYUBAETCS IPHU
BO3pPACTaHUU €€ BIarocoAepx aHusl.

CuuTasi, 4TO CBOMCTBa TOYBBI OJMHAKOBHI IO TJIyOMHE, HW3MEHEHHE
TEeMIIepaTyphbl CO BPEMEHEM MOXHO 3aIucaTh B BUJIE:

oT o°T
—:k _— .
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rae ky = %npn - KO3 Puyuenm memnepamyponposoOHOCMU NOYEBYL.

VYpaBHenue (6.4) - 3To ypaBHEHHE TEIIONPOBOIHOCTH (ypaBHeHUE Dyphe).

N3 pemienust ypaBHeHus (6.4) cIeayloT 4eThIpE OCHOBHBIX CIIEJCTBHUSA, TaK
Ha3bIBa€MbIE 3aKoHbl Dypbe.

Ilepsoiii 3akon Dypve. HezaBUCUMO OT THIA MOYBBI, MEPHOJ KOJeOaHUN
TEMIEPATypbl HE U3MEHSETCS C MIyOMHOH. JTO O3HAuyaeT, 4To HE TOJbKO Ha
MOBEPXHOCTH MOYBBI, HO M Ha TJIyOMHAX COXPAHSETCS CYTOUHBIM XOJ C IEPUOIOM
24 yaca u rogioBoe xo7 ¢ nepuosioM 12 mec.

Bmopoii 3axon ®ypwve. Bo3pactanue riyOuHBI B apu(METHUECKONW MPOT-
peccuu MPUBOAUT K YMEHBIICHHUIO aMIUIUTYJbl B F€OMETPHUYECKOW MPOrPECCHH.
Tak, ecnu Ha MOBEPXHOCTU cyTouHasd amruintyaa pasHa 30°C, a Ha rimyOune 20 cM
- 5°C, To Ha rny6oune 40 cMm oHa yxe meHee 1°C.

Ha HekoTopoil TiiyOMHE CyTOYHas amIUIUTyAa YyObIBA€T HACTOJBKO, YTO
CTAHOBHUTCSI PABHOW IIPAKTHUYECKH HYJIIO. OTO YpOBEHb TaK Ha3bIBAEMOMN
MOCTOSIHHOM CyTOYHOM TeMIepaTypbl, KOTOPBIH JIexKUT Ha riayounax 70-100 cm.

AMIUTUTY1a TOJOBBIX KOJIEOAHUW TEeMIEpaTypbl YMEHbIIAETCS € TTyOUHON
10 TOMY k€ 3aKOHY. OHaKO TOJJ0BbIE KOJIEOAHUSI PACIPOCTPAHSIOTCS 10 OOJbIIEH
rmyOuHBI, TaK Kak Uil MX pPAclpOCTPaHEHHs] HYKHO OOJIbIIe BpPEMEHH.
AMIUIMTYABI TOJOBBIX KOJ€OaHMN yOBIBAIOT MPAKTUYECKU JO HYJsS Ha IiTyOuHe
okoyi0 30 M B MOJSAPHBIX MIUPOTAX, OKOJIO 15-20 M B CpeIHHX HIMPOTAaX, OKOJO
10 M B TpomuKax, Ha 3THUX TNIyOMHaX HAYMHAETCS CJIOW TMOCTOSHHOW TOJI0BOM
TEMIIEpaTyphl.

Tpemuti  3axkon  @ypve. CpOKM HACTYIUIEHUS MAKCUMAJbHBIX U
MUHUMAJIBHBIX TEMIIEPATYp Kak B CYTOYHOM, TaK U B F'OJIOBOM XOJI€ 3aMa3bIBaoT
C IyOMHOU NPOMOPLHMOHATIBHO €d. DTO MOHATHO, TaK Kak TpeOyeTcs Bpems i
pacnpocTpaHeHusi Terua B riayouHy. CyTouHble 3KCTpeMyMbl Ha Kaxzable 10 cm
[IyOMHBI 3ama3/blBalOT Ha 2,5-3,5 4. DTO 3HAUMUT, 4YTO HA TIIyOWHE, HampUMmep,
50 cM CyTOYHBII MakCUMyM HaOJIOJaeTcs YK€ mociie MNoayHouu. ['omoBbie
MakCUMyMbl M MUHHMYMBI 3ama3fplBaloT Ha 20-33 CyTOK Ha KaXKIbIA METP
riyounsl. Tak, Ha TTyOMHE 5 M MUHUMYM TeMIEpaTypbl MOXKET HAOII0AaThCS HE B
SHBape, a B Mae, MAaKCUMYM - HE B HIOJIE, a B OKTIOpe.

Yemeepmuiii 3akon Dypbe TOBOPUT O TOM, UTO TNIyOUHBI CIOEB MOCTOSHHOM
CYTOYHOM H TOJOBOW TEMIEpaTypbl OTHOCITCS MEXIYy CO0OM Kak KOpHH
KBaJPaTHBIE U3 TIEPHOIOB KONeOaHMi, T.e. Kak 1:+/365. DTO 3HAYHT, UTO TIyOUHa,
Ha KOTOPOM 3aTyxaloT TOJ0BbIe KojeOanue, B 19 pa3 Oosbie, yeM TiyOWHa, Ha
KOTOPOM 3aTyXaloT CyTOUYHbIEe Kojiebanus. M 3TOT 3aK0H, Tak K€ KaK U OCTaJIbHbIE
3akoHbl Dypbe, JOCTATOYHO XOPOLIO MOATBEPKAACTC HAOIIOICHUSIMU.

C pa3nuuusMu B rOJIOBOM XO0JI€ TEMIIEPATYPhI Ha Pa3HbIX IITyOMHAX CBA3aHO
pacnpeneseHue TeMIepaTypsl B MOYBE O BEPTHKAIM B pa3Hble ce30HBI. JleToM
TeMIlepaTypa OT MOBEPXHOCTH IMOYBBI B IIIyOWHY MajaeT, 3MMOIl pacTeT, BECHON
OHAa CHayaja pacTerT, a MOTOM yObIBaeT, OCEHbIO CHavasia yObIBaeT, a 3aT€M pacTeT.

W3meHeHust TeMiepaTypbl B MOYBE C TIIyOMHOW B T€YEHHE CYTOK WJIM rojia
MOXHO TIPEACTaBUTh C MoMomiblo rpaduka wuzormer. [lo ocu abcuuce
OTKJIAJIbIBAETCS BpEMs B Yacax WM B MECSIaX roja, a o OCH OpJAMHAT - ITyOuHa B
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nouBe. Kaxmoil Touke Ha rpaduke COOTBETCTBYIOT OMNPEICICHHOE BpeMs H
ornpenaeneHHas riryonHa. Ha rpaduk HaHOCAT cpelHMe 3HAYCHUS TeMIIepaTyphl Ha
pasHBIX TUIyOMHaX B pa3Hble Yachl WM Mecsanbl. [IpoBeas 3aTeM H30JUHUM,
COCUHSIONINE TOYKH C PaBHBIMH TEMIIEpaTypaMH, HalpuUMep dYepe3 KaKIbli
rpagyc WIM dYepe3 Kakaple 2 Tpaayca, MOIyddM CEMEHCTBO TEPMOHW3OILIET
(pucynok 20). ITo TakoMy rpaduky MOXKHO ONPEACIUTh 3HAUCHHUE TEMIIEPATYPHI
JUTIST TF0O0TO0 MOMEHTa CYTOK WUIM JHSI TOJla M JUIsl JIF0OOW TIyOWHBI B Ipeaenax
rpaduxka.

Ly vy v il X X X1 X

0 ] NN\ S s NN zoc
‘45 26%/ 4
NG e 0
Ik 18
\12 14
4 -
sk 16
6 .
14
7 -
M

Puc. 20. 3omneTsl ToA0BOTO X0/1a TEMIIEPATYPhI TOYBHI.

B BoJIe OCHOBHBIM MEXAaHHM3MOM TEIUIOOOMEHa SBISETCS TypOyJIEHTHOE
nepeMeniuBaHue BOAHbIX cioeB. [loa BiausiHueM TypOyJE€HTHOTO NepeMelBaHus
BEPTUKAIbHBI MpPOPMIb TEMIEpaTypbl B BEPXHHUX CIIOSIX BOABI OJU30K K
uzomepmuveckomy. Hupke 3TOro cios Temreparypa BOJbl Pe3KO (CKaykoM)
yObIBaeT C TMIIyOMHOM. OTOT CJIOM HAa3bIBalOT CIIOEM CE30HHO20 MEPMOKIUHA.
IlonoxeHne HUKHEW IPaHULBI U30TEPMUYECKOTO CJI0s CYLIECTBEHHO U3MEHSETCS
B TeueHue roja. C uiojs mo OKTsIOph TOJIIMHA W30TEPMHUUYECKOTO CJIOS OJIM3Ka K
50 m. B a3tOT mepuopn Ttemmeparypa MOBEPXHOCTHOIO CJIOS BOABI BBICOKA,
IVIOTHOCTh C TiyOuHoi pacter. [lo »3ToM mnpuuymHe mnEpeMelrBaHUE B
M30TEPMHYECKOM CJIO€ MOJJIEPKUBACTCS TOJIBKO 32 CYET MEXAHMYECKOM SHEPTUU
BETpA.

B ocenHe-3uMHMII niepuo nepeMenuBaHue O00yCIOBJIEHO HE TOJIBKO BIIH-
SHUEM BETPA, HO M KOHBEKIIMEHN, BOSHUKAIOIIEH ITPU OXJIAXKIECHNUN IOBEPXHOCTHOTO
CJIOSI BOABI 3a CUET HU3JIYYCHHS W HCHApeHUs. TOoNIHMHA U30TEPMHUUYECKOrO CIIOS
BO3pacTtaeT B sHBape-mapte A0 100-150 meTpos.

Takum oOpa3zom, cyTouHble KOJeOaHHS B BOJ€ HE3HAYUTENbHBI U pacll-
pPOCTpaHSIOTCS Ha TIyOWHY TOpsAKa JecsITKOB MeTpoB. ['omoBble KojeOaHus
TEMIEPATYPHI B BOJIE PACIPOCTPAHAIOTCS HA TITyOWHY COTEH METPOB.

OnucaHHbple pa3aIuyusl B paclHpOCTPAHEHWH TEIUIa B BOJAE M B IIOYBE
IPUBOJAT K TOMY, UYTO BOJHBIN OacceiiH B TEIUIOE BpeMs roja HAKallJMBaeT B
JI0OCTaTOYHO MOIIHOM CJIO€ BOZBI OOJBIIOE KOJTMUYECTBO TEIJia, KOTOPOE OTAAET B
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atMocepy B XOJOIHBIM ce30H. HampoTuB, moyBa B TEYEHHE TEIUIOIO CE30HA
OTJAeT MO HOYaM OOJBIIYI0 YacTh TOTO TEIUIA, YTO MOJIYy4aeT JHEM, BCIEACTBHUE
4ero MaJio HAaKaIUIUBAET €T0 K 3UME.

B pesynprare yKasaHHBIX pa3Iu4Mil Temmeparypa BO34yXa HaJl MOpPEM
JIETOM HMJKE, @ 3MMOM BBIIIIE, YEM HaJ CyLIEH.

6.4. KoHBeKTUBHBIH ¥ TYPOYJeHTHBIH MOTOKH Temaa. [Ipurok Temia

[lepenoc Teruia OT 3€MHOM TMOBEPXHOCTH K aTMoc(depe OCyIIecTBIsSETCS
CICMYIONTUMHU TIPOIIECCAaMH: KOHBEKTHUBHBIH U TypOYJEHTHBI TEIIOOOMEH;
W3ITydCHUE W TIOTJIONMICHUE paauanuv; (a3oBbIe MEPEXO0bl BOJbI; MOJEKYIIIpHAsT
TEIUIONPOBOHOCTb.

Ilomox menna — 3TO KOMWYECTBO TEIUIOBOM PHEPTUM BO3IYIIHBIX YaCTHIL
C,-T, KOTOpOE IEPEHOCUTCA 4Yepe3 EIUMHUYHYIO IUIOIIAJKy B HalpaBICHUU
HOpMaJd K Hed B eauuuiyy Bpemenu (JIx/m®-c waum Br/m*). TloTok Teruia
CKJIAJIbIBACTCS M3 ABYX MOTOKOB: KOHBEKTUBHOTO @), ¥ TYpOyJIEHTHOTO Q7.

Konsexmuenwiti nomox —  TOTOK @ OOYCIOBIEH YHIOPSI0YEHHBIM
nepeMeNIeHHeM BO3/IyXa CO CpellHel CKOpocThio «Cy», HaMpaBJICHHBIN 110 HOPMAJIH
K TUTOMIA/IKE:

QK:C;JT'P'Cl (65)

IZ1€ ¢ — INIOTHOCTh BO3AYXa.

['opu3oHTaNIBHAS COCTABIAKOLIAS CPEOHEW CKOPOCTM BETpa B COTHH pa3
Oomnbiie BepTUKaNbHOU. [1o 3TON mMpUYMHE KOHBEKTUBHBIM MOTOK MPEICTABISET
co0Oll TMepeHoC Teria MPEUMYIIECTBEHHO 10 TOPH30HTAIU. [ OpH30HTaIbHAS
COCTABJISIFOIIAs] KOHBEKTUBHOTO CJIOSI HA3bIBACTCSA A0BEKMUBHBIM NOMOKOM Mend.
BeprukanbHasi cocTaBisitomiasi MOTOKAa OOBIYHO  HA3bIBAETCS  COOCTBEHHO
KOHBEKTHUBHBIM IIOTOKOM.

Typbynenmuoiti nomox Temjaa Q@r OOYCIOBIEH MyJIbCAUsIMU CKOPOCTH.
TypOyneHTHBIN MOTOK TeIia MPOMOpPIHUOHANICH (TI0 aHAJIOTHUU C MOJICKYJISIPHOU
TEIUIONPOBOHOCTHIO) TPAIUCHTY TEMIEPATYPhI:

ae
Qr = —CpA an’ (6.6)

a8

rie A — xodhduimmeHt TypOyJICHTHOTO TeII000MeHa, 5y~ TpamieHt

NOTEHIMAIBHON TEMIIepaTyphl.

Tak kak BeIMYMHA TYpOYJEHTHOTO TEMIOOOMEHA MO TOPU30HTAIM MHOTO
MEHbIIIE, YeM 110 BEPTUKAIH, TO ISl TypOyJIEHTHOrO TEIIO0OOMEHa MO BEPTHKAIH
MO’KHO 3aIiCaTh:

ag
Qz = —CpAS_ nmcyuerom (4.32)
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Qz = —CoA, —¥) (6-7)

K03 PHUIUEHT TYpOYICHTHOTO TEINTIOOOMEHA «A» MOYHO MPEJCTAaBUTh B BUJIC:
A=k-p (6.8)

rae K — koaddumment TypOyaeHTHOCTH (M /C).
C yderom (6.8) ypaBHEeHHUE 1) TypOYyJIEHTHOTO IMOTOKA TEIIa IO BEPTUKAIH
3aIyIIeM:

Gl
Qz = _Cppka (6.9)

TypOyneHTHbI MOTOK TeIula MOoJIOKUTENEeH (@ = 0), T.e HampaBlieH OT
36MHOIl TIOBEPXHOCTH K aTMmocepe, Mpu CyXOHEYCTOWYMBOM CTpaTH(PHUKALUH
(¥ = v,), paBen Hymo (Q; = 0) npu cyxo0e3pa3nuyHoi (¥ = ¥,) U OTPULIATCIbHBIN
(@z < 0) mpu cyXxoycTOHUMBOW cTpaTUdHUKAINH (¥ < ¥, ).

B peanbHBIX YCIOBHUSAX BO3IYIIHAs YACTHUIA HE SBISAETCS H30JIMPOBAHHOU
TEPMOAMHAMMYECKOM cucTemMor. Ilpm €€ BepTUKAIBHOM  NEpPEMENICHHUU
IPOUCXOIUT BOBJICUEHUE OKPYKAIOIIET0 BO3AyXa ¢ 00Jiee HU3KOM TeMIepaTypou.
[Io 5TONW mNpHYMHE BEPTUKAIBHBIA TPAJAUEHT TEMIEPATypbl, IPU KOTOPOM
TypOyJICHTHBIA ~ MOTOK  oOpamaercs B HyJb, OKa3bIBAa€TCS  MEHBbIIE
cyxoaanabatuyeckoro. BepTUKanbHBIA TpaMEHT TEMIEpPaTypbl, IPH KOTOPOM
TypOyJICHTHBI! MOTOK TEIJIa PABEH HYJIIO, HA3bIBAETCS PABHOBECHBIM 2PAOUECHIOM
memnepamypol (vg).

Ha ocHoBaHuMM OOJIBLIETO KOJMYECTBA SKCIEPUMEHTAIBHBIX JIaHHBIX,
YCTAHOBJICHO, YTO CpPEIHEE 3HAYCHHWE PABHOBECHOIO TIPAJMEHTA TEMIIEpaTyphl

pasuo 0.65 — 0.70 °/100m. CnenmoBarenbHO, Jake TMPH CYXOYCTOMYHUBOU
cTpatuuKanuy, Koraa ¥ < ¥,, TypOyJIEeHTHbIN MOTOK IMOJIOKHUTEJICH, a HE paBeH
HYJIIO.

N3mMeHeHne TemmnepaTypbl B KaKOM-IH00 00beMe BO3IyXa ONpEaesieTCs He
MOTOKOM TeIljia, a €ro npumoxom. IIpUToK Teriaa — 3TO0 pa3HOCTh MOTOKOB TeEIIa,
BXOSIIMX B BO3AYIIHYKO YacTHIy M BBIXOJAIIyI0 W3 Hero. [lpuTok Teria
YUCJICHHO PaBE€H KOJMYECTBY TeIUla, BXOMSIIET0 WM  yXOJAIIEro W3
OIpeIeIeHHOr0 00beMa BO3AyXa B eAMHUIY Bpemenu (ol m*-c wimu Bm/m?).

[Tonyuum ¢dopmyny ajis OpUTOKa TeIJIa B BEPTUKAJIBLHOM HaIpaBJICHUMU.
Brimenum B atmocdepe cTosi0 BO3ayXa €AMHUYHOTO CEUEHHUS], 3aKIHOUYEHHBIN
MEKy BBICOTAMHU «Z» U «Z + d2». OueBUAHO, YTO MPHUTOK TEIUIA K BBIACICHHOMY
o0beMy BoO3Iyxa OyJeT paBe€H pPa3HOCTH MEXIAy NOTOKOM TeIla Ha YPOBHE
HU>KHETO OCHOBAHMSA ¢; U HA YPOBHE BEPXHEr0 OCHOBaHUA @ +d@;, T.e.

Q; —(Q; +dQ;) = —dQ; (610)

Huddepennnan notoka d@; MOXXHO NPEACTABUTH B BUJIE:
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aQ
dQz = a—j (6.11)

OUYEBUHO, YTO MPUTOK TEIUIA K CIUHUYHON Macce BO3[IyXa B CIMHUILY BPEMEHH
paBeH:

— oo (6.12)

C Y4€TOM TOI'O, YTO IMOTOK TCILIA MMCCT COCTABJIAIOMIHNC IO BCEM OCsIM
KOOpAWHAT, MOKHO 3aIIUCaTh:

__1(80x , 80y , 80z
e = p(ﬁx+ay+52) (6.13)

9Qx , Qv [ 9Qz _ .. =
Tax kak ——= + 3y + = div Q, 10

pE= —div@ (6.14)

Takum 00pa3om, IPUTOK TEIUIA K €IUHUYHOMY 00bEMY BO3/yXa 3a CAUHUILY
BPEMEHU PaBEH JMBEPTEHIIMM MOTOKA TEIUla, B3SATOM C OOpaTHBIM 3HAKOMO, T.C.
1ipu div @ < 0, IPUTOK TIOJIOKHUTEINEH.

Heo6xoaumo otMeTHTh, 4T0 cooTHomIeHue (6.14) cnpaBenIuBo sl IPyrux
BUJIOB DHEPIUM U JPYTUX CBOMCTB aTMocdepbl. B YacTHOCTH, €ro MOXKHO
MPUMEHSTH JJIS MOTOKOB pajvallid, BOJISHOTO Iapa, UMIYJbca, aTMOCHEPHBIX
IIPUMECEH U JIp.

Jiist TypOyJIEeHTHOTO MPUTOKA TETjia MO BEPTUKAIN MOYKHO 3aIHCaTh:

_Cpo .08
er =-C5.pk . (6.15)

6.5. YpaBHeHue NPUTOKA TemJia B TypOyJIeHTHOI aTMoc(depe

HcxonHbIM ~ ypaBHEHHUEM  CIOY>KUT  ypaBHEHUE  MEPBOTO  Hayania
TepMOJAUHAMHUKH (4.8), KOTOpOE 3aMuIlieM B BUJIE:

dg _~ dT _RcT dP 6.16
dt CPdt p dt (6.16)

Wupekc «i» OmylieH Mo TOW MPHYUHE, YTO YPaBHCHUE 3alUCAHO JUIs

BO3/yXa.
[IpencraBuM MPUTOK TEIIa KAaK CYMMY YETBIPEX CIaracMbIX:

Z—f —ertegt+ e+ &g, (6.17)
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rae

— yJAENbHBIN NMPUTOK Tera (/owc/ke-c), 00yCIOBIEHHBIN TypOyJIEeHTHBIM

TEIIOOOMEHOM;

£; — YICJNbHBIM TPUTOK TeIjia, OOYCIOBJICHHBIA MEPEHOCOM IyYUCTON
DHEPTUU;

£; — YACIbHBIA MPUTOK Teruia, 00yCIOBICHHBIM (ha30BbIM U IEpPEX0/laMu
BOJIbI B aTMOc(epe;

— YJETIbHBIA MPUTOK TEIIa, OOYCIOBJICHHBIN MEPEX0I0M KUHETUYECKON
SHEPrUM JBUKCHHUS B TEIUIO MOJ BIMSHUEM MOJIEKYJISIPHOTO U TYpOYJIEHTHOTO
nepemMernBanus (Auccunanuein).

[IpupaBHuBas npasble yacTu ypaBHeHu# (6.16) u (6.17), nomyunm:

dT  RT dP

pE—?EZET‘I‘Eﬂ‘I‘EH‘I‘EH. (618)

dT
HpeI[CTaBI/IM IIOJIHYIO ITPONU3BOJHYIO E B BHUJAC:

dT ﬂ'T dx  aT ﬂ'}r aT ﬂ'z
— == — 1
dt + Ei'x gt + dz ar (6 9)
dx .
rae - = u, ar = 1, 3 W — mpoekiust CKOpOCTH JBIIKCHHS BO3IYIIHOM

YJaCTHUIIBI TIO OCSIM KOOPAWHAT X, Y, Z COOTBETCTBEHHO.
Torna (6.19) MmokHO 3amucaTh Kak:

dT 8T ar ar ar
E_E-I_UE—I_ﬁ%—l_WE (6.20)

dT
ITponsBogHas —; XAPaKTepH3yeT CKOPOCTh M3MEHEHWS TEMIEpaTyphl B

JBIDKYIIEUCS BO3MYIIHOW yactuile. E€ Ha3wpIBalOT urOusUOyanbHou WU NOJHOU
ar

npou3zeoonou. YacTHas NpPOU3BOIHAS 3¢ XapaKTepH3yeT CKOPOCTh H3MEHEHHS

TEMIIEPATYPHI B HEMOJABUKHON TOUKE HpOCTpaHCTBa OHa Ha3bIBACTCA JIOKAIbHOU

aT
uinu mecmuotl npousBoaHon. Cymma (U« — —I—'!ﬁ' —) MpeCTaBIIsAIONIas coOon

MU3MEHEHUE TEMIEPATYPHI B 3aBUCUMOCTH OT CKOpOCTI/I I[BI/I)KCHI/I}I, HOCHUT Ha3BaHUE
. . ar

aogekmuenou npoussoonou. Hakxonen, cmaraemoe W - 3, ~° HaseBacMoe

KOHBEKMUBHOU  NPOU36OOHOU, TIPEACTABISIET HW3MEHEHHE TeMIlepaTypbl B

3aBUCUMOCTHU OT CKOPOCTHU BCPTHUKAJIbHBIX JIBI/I)KCHI/II\/’I.

dP
AHanoruyHeIM 00pa3OM pACTHILIEM TOJHYIO MPOU3BOIHYIO < B YDPaBHEHUH

(6.18):

dP 8P ap ar ar
E—E-I—Ua-l—ﬁ@—l—wg. (6.21)
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OI_ICHKa BCJIMYMH, BXOIAIIMNX B 3TO YPAaBHCHHC, ITOKA3bLIBACT, YTO IICPBLIC
TPpHU N3 HUX MCHBIIC IIOCIICOAHCIO IIPUMCPHO HA JABa IIOPAAKA. HOGTOMY MOKHO
IIPUHATD:

— W, (6.22)
[TonctaBum (6.21) u (6.22) B ypaBHenue (6.18), yurem (6.15) wu

npeodpaszyemM CyMMy

aT apr
W P + W 3, > AICTIOTIb3YSl YPaBHEHHE CTaTHKH, K BHUILY.

arT dP
W—+ W =W(y —va) (6.23)
aT
Ilomyuennoe ypaBHEHNE PEIIIM OTHOCHTEIBHO -
ﬂz—(U£+9£J+W(7x—ya)+gk%+m (6.24)
ot OX oy o0z oz C,

VYpaBuenue (6.24) mpeacraBiser CcoOOW  ypasHeHue npumoka 8
mypoyieHmuou ammocgepe B 00111eM BHJIE.

Tak KaKk aHaJIU3 3TOr0 YPABHEHUS ABJSETCS JOCTATOYHO CJIOKHOM 3aJayeH,
TO PACCMOTPHUM YaCTHBIE BUJIbI €70 PEIICHUS.

1. Aosexmueuvii u KoHeeKmueHwll npumoxu menia. llpu u3ydeHUU
HEMEePUOJUYECKUX U3MEHEHUM TeMreparypbl B CBOOOJHON armocdepe 3a
CPaBHUTEIIBHO HEOOJbIINE WHTEPBAJILI BpEeMEHU (10 CYTOK) B IIEPBOM
NpUOIMKEHUHM MOXHO TIpeHeOpedYh BCEMHM BHJAMHM MPUTOKA Termia K
WHJMBUAYAJILHOM YacTHUIIE, T.€. CUUTATh Mpoliecc aanadbarudyeckum. B aTom ciyuae
ypaBHeHue (6.24) mpuUMeT BUI:

aT ar
aT_—(Ua+ﬁa—y)-at+mr(y—ya)-at, (6.25)
wim AT = AT, + AT, (6.25")
rae AT, — U3MCHEHUE TEMIIepaTyphbl BO3AyXa B KaKOH-ITMOO TOYKE MPOCTPAHCTBA

MoJ, BJIUSIHUEM TOPU3OHTAIBHOTO MepeHoca (aJBEKIMU) BO3AYIIHOW MacChl 3a
BpeMs At

AT = —[u £+9£j-m (6.26)
AX Ay

Ecnu mepenoc Bozgyxa ocymiecTBisieTcss U3 o0macTu 0Oojiee BBICOKHX
TEMIIEpPAaTyp B CTOPOHY Oojiee HU3KHX TeMIepaTyp, TO aJABEKTUBHOE U3MEHEHHE
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TEMIEPATYPHI MOJIOKUTEIBHO, T.€. HaOmonaeTcs adgexyus menia. Ilpu odpaTHOM
HaIpaBJICHUU JABMXKCHUS POUCXOJIUT A08eKYUs XON00d.

O4eBUHO, UTO Y/ACNBbHBIN MPUTOK TEIJIa (X0J10/1a) B (PUKCUPOBAHHOM TOUKE
MpPOCTpPaHCTBA OylleT paBeH Cp - AT,

KOHBEKTHBHBIN MPUTOK TEILIA, Kak ciieayet u3 (6.25) paBeH:

AT =W (y —y,)-At (6.27)

B sTOM ciydae BO3MOKHBI CIICIYIOIINE BAPUAHTHI:
a). mpu Bocxonamux ABrkeHUsX (W > 0) KOHBEKTHBHBIN MPUTOK MOXKET OBITh
100 TMOJIOKHUTEIbHBIM (AT, > 0), €Clu ¥ = ¥,, JU00 OTpULIATEIBHBIM (AT, < 0),
CCIU ¥ < ¥,.
0). mpu Hucxoasmmx ABWKEHUAX (W < 0) KOHBEKTHBHBIN MOTOK TaKKE MOMKET
A100 TMOJIOKHUTEIbHBIM (AT, > 0), eClu ¥ < ¥,, JU00 OTpULATCIBHBIM (AT, < 0),
CCIU ¥ = ¥,.

B dactHom ciydae, HHCXOJSIIME  JBIKEHHUS B  YCTOMYMBO
CTpaTU(UIIUPOBAHHOW BO3AYIIHONW Macce, HaXOMASIIEHCs B Mpesenax OOUIMPHOTO
AHTHIIMKIIOHA, TPUBOAAT K HarpeBaHMUIO BO3JyXa HA HEKOTOPOW BBICOTE H
00pa30BaHHUIO HHBEPCUHU TEMIIEPATYPHI.

Ecnu BepTHKanbHOE MEpEeMEIIEHHWE BO3AyXa IPOUCXOIUT B obnake (BO
BJIQJKHOM HACBHIIIEHHOM BO31yXe), TO (opMyna s JIOKaIbHOTO HW3MEHEHUS
TeMIIepaTyphbl IPUMET BUI:

ﬂl'Ti'{ = W('}; - '};\E]&t y (6.28)

T7ie ¥ . — BIQXHOQIMA0AaTUYECKUN TPAIUCHT TEMIIEPATYPHI.

Hampumep, Bocxojsiiee ABMKEHUs OONBIIMX MacC BO3yXa B IMKJIOHAX,
MPOUCXOJAIINE TMPU YCTOWYMBOM IO OTHOLICHHID K BIAXHOMY BO3IyXY
ctpatudukanuu (¥ < ¥',), NIPUBOAIT K OXJIAKICHUIO IEHTPAJIbHON YacTU HTOTO
IUKJIOHA.

N3 ypaBHenuit (6.27) u (6.28) cienyet, 4TO €Ciu BEPTUKAIbHBIC JBUKCHUS
orcytcTByOT (W =0) wim ctpatuduxanus atMochepbl sBiseTcsS Oe3pa3nyHON
(=% wmwm ¥=v%,), TO KOHBCKTHBHOC H3MCHCHHE TEMIIEPaTypbl B
(UKCUPOBAHHON TOYKE MPOCTPAHCTBA PABHO HYIIIO.

2. VYpasnenue mennonposoonocmu ammocgepol. CyTOUHBIE H3MEHEHHS
TEMIIepaTypbl B TIpejaesiax TMOTPAaHUYHOTO CJIosi aTMocdepsl OOYCIOBJICHBI B
OCHOBHOM BE€PTUKAJIBHBIM TYpOYJIEHTHBIM MMPUTOKOM TEIUIA, T.€.

arT a ag
WIH (;)T = % ks (}*n - }’) (6.29")

3. Tpancgopmayus 8030yuHol Maccol. B mepeMenieHny Bo3AyITHON MaCChI
HaJl HEOJAHOPOJHON 3€MHOW MOBEPXHOCTHIO OCHOBHYIO POJIb UTPAET aABEKIUS U
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aT

TypOyneHTHbI 00MeH. Ecam mporecc ycTaHOBUBLIMICS (E = U) , @ OChb «X»

HarpaBJIeHa BJIOJIb MTOTOKa (¥ = 0), TO ypaBHEHHE MPUTOKA TEIJIa MOXKHO 3aIucaTh
B BHUJIE:

v =2, (6.30)
dx dz dz
4, Pacnpez:eneHI/Ie CPCOHUX 3Ha4YCHUM TCMIICPATYPHEI B aTMOC(i)epe 3a
OTACJIIBHBIC ITPOMCIKYTKHU BPCMCHU (CCSOH, FOI[) 3aBUCUT B OCHOBHOM OT ITOTOKOB
Teria, OOYCJIOBICHHBIX TYpOYJICHTHBIMHU, (Pa30BBIMH W JIYYUCTHIMU TPOIIECCAMHU.
MCCTHaH, AIBCKTHUBHAA MW KOHBCKTHBHAsA IIPOHU3BOJHLIC 3a CUCT 0O0JIBIIIOrO
OCPCAHCHHA II0 BpPCMCHH CTAHOBUTCHA HpeHC6pe)KI/IMO MaJIBIMH. ypaBHCHI/IC

IIPHUTOKA TCILJIA, B 9TUX IPCAITIOJIOKCHUAX, IPUMET BHU:

—k, —+—k,—+—Kk

c(o,00 2, 00 o, 00
"lez oz ox “ox oy Yoy

j bon =0, (6.31)

a
rae gy = — - (U-6-0) (6.32) — my4nCTHIN TPUTOK TETLIA.

B stom ypaBHenun U — cymmapHbIii MOTOK JJIMHHOBOJIHOBOM paauallui,
HarpaBJeHHbIH OT arMocdepsl BBepx, G — CyMMapHBI MOTOK ATOM pajuallvy,
HaIpaBJIeHHbIN BHU3, Q — CyMMapHBIi MOTOK KOPOTKOBOJTHOBOM pajiuaIiuu.

[TpuTok Teruia, 00yciIoBIeHHBIN (Ha30BBIM MPEBPAIICHUEM BObI PABEH:

dT s
&y = v (), = PULT LT, (6:32)

rae L u LW — CkpbIThIe TEMIOTHI MapooOpa30BaHus U TUIABJICHHUS] COOTBETCTBEHHO, I
U I — KOJIMYECTBO CKOHICHCUPOBAHHOM WIIH CYOJIMMUPOBAHHOM BOIBI.

6.6. CyTouHble H3MEHEHUSI TEMIIEPATYPbI BO31yXa B IOTPAHMYHOM CJI0€
aTmMocdepsbl

PaccMoTprM 0COOGHHOCTH M3MEHEHHSI TEeMIIepaTyphl BO3JlyXa Ha YpPOBHE
HAOJIOICHNS B TICUXPOMETPUIECKOM OyJKe, T.€. Ha BhICOTE 2,0 M OT TOBEPXHOCTH
3emnu. Ha »TOM ypoBHE TeMmIiiepaTrypa BO3[yXa HW3MEHSETCS MO BIUSHUEM
TypOyJICHTHOTO OOMEHAa W paguallMOHHBIX TPOIECCOB, B PE3YJbTaTe KOTOPHIX
TEIUI0O OT 3E€MHOM TMOBEPXHOCTHM MeEpenaeTcss BO3AyXy. YacTte 3TOro rtemnia
MOTJIOLIAETCA TOHKUM CIIOEM BO3/1yXa, HEMOCPEICTBEHHO MPUJIETAIOIINM K 36MHOU
nmoBepxHocTH. OcTalibHas 4YacTh IE€peacTCs B BBINICICKAIIAN 3JI€MEHTAPHBIN
CJIOM, T/I€ TAK)KE MPOUCXOUT €r0 YaCTUYHOE MOIJIONIEHUE U T.4. biarogaps stomy
Mpoleccy TeMIEpaTypa BO3/lyxa HAUMHAET pacTu nociie Bocxoaa CosHila cHavana
Ha caMbIX HWXKHUX ypoBHsAX. Ha Ooiiee BBICOKMX YPOBHSIX HA4ayio MOBBIMICHUS
TeMIepaTyphl 3ama3/ibiBacT TeM OOJIbIIe, YEM BBIIIEC PACIIOJIONKEH JIEMEHTApHBIN
CJIOM BO311yXa.
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Takxum oOpa3om, TeMrneparypa BO3lyXa U3MEHSIETCSA B CyTOYHOM XO/JI€ BCIET
3a TEMIIEpaTypoOr 3€MHOM MOBEPXHOCTH, HO C OINPENIEIICHHBIM 3aIa3bIBAHUEM T10
BpeMeHU Ha BbIcOTax. OOBIYHO B YMEPEHHBIX IIMPOTaX JIETOM B YTPEHHUE YaChI
TeMIiepaTypa Bo3llyxa ObIcTpo Hapactaer 10 9-10 dacoB, 3arem ee pocT
3amenngercsa. MakcumyMm HactynaeT B 14-15 ugacoB, T.e. 4yepe3 2-3 yaca mociie
nonyaHs. [locie 3Toro Temneparypa MOHMKAETCS CHa4Yalla MEUIEHHO, a rocie 17-
18 4. Gonee ObicTpo. MuHUMYM HaOmomaeTcs cpaszy mnocie Bocxona CoiHia.
Tako¥ CyTOYHBIM XOJ TEMIIEPATYPbl BO3JlyXa TUIIMYEH B YCIOBHUSIX YCTOMYMBOU
SICHOM Torop! (Tabm. 6.1)

Tabnuya 6.1 Cymouynsiii x00 memnepamypwi 6030yxa (°C) Apuvicy,
FOoicnvin Kasaxcman.
Buic Bpems, uac

oma |\ 5 | 4 | 6| 8 |10 12|14 |16 |18 | 20 | 22| 24

M
005 |21,1)17,2 19,2 29,1350 |390|40,2|388|34,2|288 269|220
15 1220190194 276321352373 [373|349 296|274 |238

Hazx noBepXHOCTBIO BOJIbI IHEBHON MaKCHMyM HacTyIaeT elle no3xe, B 16-
17 vacos, T.e. uepe3 4-5 4acoB MOCIE MOIYIHS.

Ha cyrounslil xoa TemnepaTypsl OOJIbIIOE BIUSHUE OKa3bIBalOT KOJIUYECTBO
U TUII 00JJAYHOCTH, OCaJIKH U OCOOEHHO 3HaYUTENbHO ajiBekius. [1o 3Toil npuunne
MUHHUMYM TEMIIEpaTypbl MOYKET CMELIAThCS HAa JHEBHBIE Yachl, MAKCUMYM - Ha
HOub. CYTOUHBIM XOJ TeMIlepaTypbl MOXET BOOOIIE HCUYE3HYThb, WM KpUBas
CYTOYHOTO U3MEHEHHUS MPUMET CIOKHYI0 (hopMmy.

OngHako CYTOYHBIM XOJ TEMIIEPATYpPhbl, OCPEOHEHHBI 3a MHOTOJICTHHUM
MEepPHO/I, IPEICTABIIAET COOON KPUBYIO, OJIM3KYIO K CUHYCOUIaJIbHOM.

BaxxHOW XapaKTEpHUCTHUKOM CYTOYHOTO XOJa TEMIIEPATYPhl SIBISIETCS €€
CyTOYHasi aMIUIUTYJa, T.€. Pa3HOCTb MEXJYy MaKCUMalbHbIM M MHUHUMAaJIbHbIM
3HAYEHUSIMHU TEMIIEpATypbl B TedeHUue CyTOK. CyTOYHas amIUIMTyJa 3aBUCUT OT
MHOTHX (haKTOPOB.

B nepByro ouepenb, 3TO BIMSHHE THIA 3€MHON MOBEPXHOCTH (Cylla WM
BoAa). CyTouHble aMIUIMTYIbl TEMIEPATypbl BO3JyXa HaJ OKEaHaMU
HE3HAYUTENbHbI, Ha OPSAJOK U OoJibee MEHbIIIe, YeM HaJl cyiiei. B Tponnueckux
IMpOTax OHU cocTaBisAOT Beero 1-1,5°C.

Ha cyme cyTrouHble aMIUIATYZAbl 3aBUCAT OT THUIA MOYBBI U €€ COCTOSHUS
(cyxasi, BHaxHas, TMOKPHITash PACTUTEIbHBIM WM CHEXHBIM [OKPOBOM).
HaunOounbliine cyTOuHblE aMIUIMTYAbl HAOMIOJAIOTCS HAJ CYXUMH IE€CYAHBIMU
noyBamu. B pailoHe MyCThIHb, B TOM YHUCJIE M CPEIHEA3UATCKUX, OHU MOTYT B
netnee Bpemsi pocturath 20-25°C u gaxe 30°C. Hang rycTbIM pacTUTENBbHBIM
IIOKPOBOM CYTOYHAasi aMILJIMTY/1a 3HAYUTEJILHO MeHbllle. He3HaunTenpHa cyTouHas
aMIUIMTY/Ja ¥ HaJl CHEKHBIM IIOKPOBOM.

OmnpenenenHyo poib urpaer gopma penbeda mMecTHOCTH. Ha BBIMYKIIBIX
(dopMax penbeda MECTHOCTH (Ha BEpIIMHAX U CKJIOHAX Irop U XOJIMOB) CyTOYHas
aMIUIMTYJa TEMIIEpaTypbl BO3JyXa YMEHBIICHA B CpPAaBHECHUU C PABHUHHOU
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MECTHOCTBIO, @ Ha BOTHYTHIX (popmax penbeda (B M0JMHAX, OBparax M JIOMIMHAX)
yBenuueHa (3akoH BoelikoBa). [IpuunHa 3akiodaeTcss B TOM. YTO Ha BBIMYKIIBIX
dbopmax penbeda BO3MYyX HUMEET YMEHBIICHHYIO IJIOMIAb COMPUKOCHOBEHHS C
MOJICTUJIAIONIEH TOBEPXHOCTHIO U OBICTPO CHOCHUTCSI C HEE, 3aMEHSISICh HOBBIMHU
MaccaMu Bo3ayxa. B BorHyThIX ke popmax penbeda BO3ayX CUIIbHEE HarpeBaeTcs
OT TIOBEPXHOCTU M OOJIbIlIE 3aCTauBAaeTCs B JIHEBHBbIC Yachl, a HOYBIO CUJIbHEE
OXJIAXKJIaeTCd U CTEKAaeT MO CKJIOHAM BHU3. B y3KHMX yIeneax, Ille U MPUTOK
paguanui, U 3(GGEKTUBHOE W3ITYYCHUE YMEHBIICHBI, CYTOYHBIE AMIUIATYIBI
MEHBIIIE, YeM B IIUPOKUX JTOTHUHAX.

CunpHOE BIMSIHME Ha CYTOYHYIO AaMIUIHTYHQy TeMIIepaTypbl BO3ayXa
OKa3bIBAaET KOJWYECTBO M THUI 00JAYHOCTU. B SICHYIO MTOTOIy CyTOYHAS aMIUIUTY/a
3HAUYUTENIBHO OoJibllle, YeM B macMypHywo (puc. 21). B macmypHyro mnoromy
CYyTOYHAs aMIUTUTyJa yMeHbImaeTcs 10 5-6°C merom u 10 2-3°C 3uMoii.

Oc 1
22

18
14

10

| i ] | 1
g 4 8 12 16 20 24 4ac

Puc. 21. CyTounslif X0 TeMIepaTypbl BO31yxa B
[TaBOBCKE B 3aBUCUMOCTU OT O0Ja4HOCTH.
1 — sicable JHU, 2 — MTACMYpPHBIE THU, 3 — BCE JTHHU.

BrnusHue Bcex TmepedrclieHHbIX (DaKTOPOB Ha CYTOYHYIO aMIUIATYAY
TEMIIepaTyphl BO3/AyXa IO Pa3HOMY IMPOSIBISETCS B 3aBUCHUMOCTH OT IIMPOTHI
MeCTa W Ce30Ha. 3UMOMl OHAa MEHbINE, YeM JIETOM, TaK € KaK M aMIUIUTYJa
TEeMITepaTyphl MOJCTUIAIOIIEH TTOBEPXHOCTH.

C yBenmuueHWeM MIMPOTHI CYTOYHAs AMIUIATYAAa TEMIIepaTyphl BO3ayXa
yObIBaeT, Tak Kak yObIBA€T MOJYJIEHHAs BbICOTA COJHIA Haja Topu3zoHToM. llof
mporamu 20-30° Ha cyile cpenHss 3a roj CyTOYHas aMIUIMTyJa TeMIEepaTypbl
coctasisieT okoio 12°C, nox mmpotoit 60° okono 6°C, noa mupotort 70° TOIBKO
3°C. B cambix BbICOKMX HupoTax, rae CoyiHIle HE BOCXOIUT WJIM HE 3aXOJUT
MHOT0 JIHEW MOJIPs/l, pEryIsIPHOTO CYTOYHOT'O X0J1a TEMIIEPATyPhbl HET BOBCE.

CyTOuHBIN XOJ TeMIepaTypbl BO3JyXa XOPOIIO BBIPAXKEH B Mpeaesiax Tak
HA3bIBAEMOT'0 TMOTPAHUYHOTO cJiosi aTtMocdepbl. K OCHOBHBIM OCOOEHHOCTSIM
CYTOYHOTO XOJ[a OTHOCATCS YMCHBIIICHHE CYTOYHOW aMIUTUTYABl C BBICOTOM U
HEKOTOpOE CMEIICHHE MaKCUMyMOB TEMIIEpaTypbl Ha 0ojiee MO3THUE Yachl. DTO
XOpOIIO BUJIHO HA PUCYHKE 22.

Ha BpicoTe 1 KM CyTOYHas aMIUTUTyaa TeMIEpaTypbl HAJ Cylleil paBHa 1-
2°C, Ha BoicoTe 2,0 kM — 0,5-1°C, a nHEBHON MaKCMMyM CMEIIAeTCs Ha BEUepHUE
Yachl.
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Han okeanom cyTodHas aMIuidTyaa TeMIIEpaTypbl HECKOJIBKO PacTeT C
BBICOTO B HI)KHEM KHJIOMETPOBOM CJIO€, HO BCE K€ OCTACTCs MaJIOM.

B ropax BiMsHHE TOJCTHJIAIONICH MOBEPXHOCTH OOJIBIIE, YEeM Ha COOT-
BETCTBYIOIIIUX BBICOTaX B CBOOOHOM aTMocdepe, CyTouHas aMIUIUTYAa YObIBaeT ¢
BBICOTOM MejuieHHee. Ha oT/enbHbIX TOpHBIX BepIliuHaX, Ha BeicoTax 3000 M u
OoJIbllle, OHA eIe MOXKET paBHATHCS 3-4°C.

BrlItmie y’xe ToBOpHIIOCh O TOM, YTO Ha CYTOYHBIN X0 TEMITEPATyphl BO3ayXa
CHWJIPHOC BJIMSHUE OKA3bIBACT AJBEKIUS BO3AYIIHBIX MAacC, KOTOpas BBHI3BIBACT
HEMEPUOINYCCKHE HW3MCHCHHS TEMIICpaTypbl BO3AyXa. AJBEKIHS XOJOJHOTO
BO3JyXa MPOUCXOJUT MPHU IMPOXOKICHUU XOJIOAHBIX aTMOC(hEpHBIX (POHTOB.
Oco0eHHO 3HAYUTEIBLHBIMU TTOXOJIOAaHUsI OBIBAIOT 3MMOM, KOTJa TeMIleparypa B
m000€ BpeMsi CYTOK MOYKET IMOHH3HWTHCA B KOHTMHEHTAJIBHBIX ycJIOBHAX Ha 10-
20°C 3a BpeMs opsiika OJTHOTO Yaca.
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]
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Puc. 22. CyTouHnslii X0 TEMIIEpaTyphl BO3AyXa Ha PAa3JIMYHBIX BBICOTAX,
OCPEIHEHHBIN MO 1IeCTU CyTOYHBIM cepusiM HaOmoaennit. O’ Heiin (CLLIA),
aBrycT-Hayayuo ceHTs0ps 1953 r.

Haubonee 3HaunTeNbHBIE TIOXOJOAHUS BBI3BIBAIOT BTOPKEHUS XOJOIHBIX
ApPKTHUYECKUX WM aHTApKTHUYECKUX BO3AYIIHBIX Macc. Haa okeaHamMu BTOpIKEHUS
XOJIOJHBIX BO3AYIIHBIX MacC MOTYT ITPOHUKATH B TPOITHKH.

Brop>keHuss MOpPCKOro BO3JIyXa Ha KOHTHHEHT B CpPEJHUX IIUPOTax
IPUBOJIUT K MOTEIUICHUIO 3UMOMN U MTOXOJIOJJAHUIO JIETOM.

AJBeK1Us TEIIoro BO3ayxa HamOojee CHIIbHO BBIpa)K€Ha MPHU BTOPKEHUH
TPONMUYECKUX BO3AYLIHBIX Macc. JleroM ¢ O3TUMHU BTOPKEHHSIMH CBSI3aHBI
NOTEIJICHHS B MOJSAPHBIX mHpoTax 10 25-30°C, a 3uMoil BBIHOC TETJIOTO BO3/1yXa
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U3 YMEPEHHBIX NIMPOT MOXKET MOBBICUTh TEMIIEpAaTypy BO3AyXa B paiioHe
Cesepnoro nomtoca g0 0°C.

BTopoii npyunHONW HENEPUOANYECKUX M3MEHEHHM CYTOYHOM TeMIepaTypbl
BO3JlyXa SBJSIETCA aouadamuveckuti Hacpeg BO3AyXa IPU €ro HUCXOIALIEM
JIBIDKEHUN. DTO TPOUCXOJIUT MPU PA3BUTUU (PEHOE B TOPHBIX M TPEATOPHBIX
parioHax 3eMHOI0 11apa.

XapakTEpUCTUKON HENEPUOANYECKUX H3MEHEHHW TeMIEpaTypbl MOXKET
CIIY’KUTh MEXKIYyCyTOUHAsI U3MEHUYUBOCTh TEMIIEPATYPHI, T.€. USMEHEHHUE CpEeIHEH
CYTOYHOM TEMIIEPATYpPhI BO3IyXa OT OAHUX CYTOK K APYTUM.

B ciy4aB  ycTOWYMBBIX  aTMOC(EPHBIX  YyCIOBUH  (3TO  OOBIYHO
AHTUIUKIIOHAJIIbHBIE ~ YCIIOBUS) CpEIHsSsl CyTOYHas TeMIlepaTypa BO3ayxa
M3MEHAETCS Ha OYECHb Mallyl0 BEIWYMHY. B ciydae pe3koil CMEHbI BO3IYIIHBIX
Macc MEXIYCYTOYHAasi U3MEHUYMBOCTh MOKET JIOCTUraTh B YMEPEHHBIX MIMPOTaX
25-30°C, x0Ts1 00BIYHO OHA 3HAYUTEIIBHO MEHBIIIE - BCETO HECKOJIBKO IPayCoB.

Cpeanue  MHOTOJETHHE  a0COJIIOTHBIE  3HAYEHHS  MEXKIYCYTOUHBIX
W3MEHEHUU TeMIepaTyphl SABJISIIOTCS KIIMMATHUYECKUMH XapaKTEPUCTUKAMU JTAaHHOU
MECTHOCTH.

MexaycyTouHass M3MEHYMBOCTh TEMIIEpATypbl Maja B TPONUKAX U BO3-
pactaer ¢ MUPOTOM. B MOpCKOM KIMMaTe OHAa MEHbIIIE, YEM B KOHTUHEHTAIbHOM,
MIOTOMY YTO HaJl MOPEM TEMIIEPATYPHBIE Pa3Iuyusi BO3AYIIHBIX MacC pPa3HOIo
MPOUCXOXKJIeHU Oosiee cCriaxeHbl, uyeM Hajg cymeid. OcoOeHHO BelHKa
MEXIyCyTOUHass M3MEHYMBOCTh TEMITepaTyphl Ha ceBepe 3amannor Cubupu u Ha
[Teuope, a Takxke BO BHyTpeHHUX dacTsax CeBepHoil Amepuku. B 3Tux paiioHax B
cpenHeM 3a rox oHa pgocturaer 3,5°C. B eBpomnelickoii uyactu Poccun
MEKIyCyTOUHAsl U3MEHYMBOCTh B CpPEJHEM 3a roj cocTaBiisier okoyio 2,5°C, B
3anagnoit EBpone okono 2°C, a B FOxHnol EBpornie naxe mensuie 1,5°C. IIpu atom
3MMOW OHa BCIOJY OoJibllle, YEM JIETOM: 3MMHHE 3HAUY€HHsI Ha ceBepe 3amagHou
Cubupu u BayTpu CeBepHoit AMepuku nocturart 5-6°C.

DTO TOBOPUT O 0o0Jiee CUIILHOW ITUKJIOHUYECKOUN JEeSITEILHOCTH 3UMOU U O
0oJiee 3HAUMTEIBHBIX aJIBEKTUBHBIX U3MEHEHUSX TEMIIEPATYPhl, CBI3aHHBIX C HEIO.

OnHuM W3 TMPOSIBIICHUM HENMEePUOAMYECKUX H3MEHEHHH TeMIlepaTyphl sIB-
JSI0TCS.  3aMOpO3KU. 3aMOPO3KaMM  HAa3bIBAlOT MOHMXEHHUS  TeMIepaTyphbl
MOBEPXHOCTH 3€MJIM WJIM Bo3ayxa HOubto A0 0°C M HMXKE, B TO BpeMs, KOTAa
CpeIlHHE CYTOYHBIC TEMIIEpaTyphbl BBIIIC HYJsA. JTO ObIBaeT OOBIYHO BECHOW H
OCCHBI0O U CBSI3aHO C BTOPXKEHUSMU XOJIOJHBIX BO3AYIIHBIX MacC, OOBIYHO
apKTUYECKOTO BO3yXa.

6.7. UuBepcuu Temneparypsl B atmocgepe

Temnepamypnaa unéepcusa — STO TOBBIIIEHHWE TEMIIEPaTypbl BO3AyXa C
BbIcOTOM. MHBepcuu TemriiepaTypsl B Tpomnocdepe Habt0[aloTcsl OYeHb 4acTo,
XOTSI OHM 3aXBaTbhIBAIOT BO3AYIIHBIE CIOM JOCTATOYHO TOHKHE IO CPABHEHHUIO CO
BCei ToIel Tporocgepsl.

WNuBepcust TeMIiepatypsl XapakTepusyercs mMowHocmyio (AzZ), O] KOTOPOi
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MOHMMAETCS TOJIIIMHA CII0Sl, B KOTOPOM MPOUCXOAUT MOBBIIIEHUE TEMIIEPATyphl, U
enyounou (At), T.e. pa3HOCTBIO TEMIIEPATyP MEXKIY BEPXHEH M HUKHEH IrpaHUIlAMU
WHBEPCUOHHOTO CJioA. BepTUKanbHbId rpaUeHT TEMIIEPaTypbl B CJI0€ UHBEPCUU

Az
(E) MMeEeT OTPHUIIATeITILHOE 3HAUCHHE.

[To BOBHUKHOBEHHIO MHBEPCUN B PA3IUYHBIX CIOAX aTMOC(Ephl BBHIACIAIOT
WHBEpPCHUH, OOpa3yloIIuecs HEMOCPEACTBEHHO HaJl 3E€MHOM MOBEPXHOCTHIO -
npusemMHvle uHeepcuu, 1 NHBEPCHH, (popMHpyIOIIHecs Ha HEKOTOPO BBICOTE HaJ
3€MHOM MMOBEPXHOCTHIO - NPUNOOHAMbLE UHBEPCUU.

IIpuzemmuvle ungepcuu memnepamypol.

CaMbIM pacnpoCTpaHEHHBIM THUIIOM JTHUX HMHBEPCHM SBISIOTCS padua-
yuonnwvle uneepcuu. IlpuunHoil 00pa3oBaHus pajuallMOHHBIX UHBEPCUN SBIISETCS
HOYHOE PaJUallMOHHOE OXJIAKJIECHUE 3€MHOM IMOBEPXHOCTU M NPWIETAOIINX K HEU
cioeB armocdepbl. Hanbonee OnaronpusiTHel AJii BO3HUKHOBEHHUS HHBEPCUU
SICHbIE HOUYM U clla0ble BETPbl y NOBEPXHOCTU 3eMiIH. Takue ycnoBUsl XapaKTepHbI
JUIS. IPU3EMHBIX aHTUIMKJIOHOB, OCOOCHHO IIEHTpajbHBIX €ro yacteil. Jletrom c
BocxoJ0oM ConHIla ¥ IPOrpeBOM 3€MHOM MOBEPXHOCTH PaJHALIMOHHBIE UHBEPCUU
pazpymarorcsi. B xomomHoe Bpems roaa paavallMOHHAas WHBEPCUS MOXKET
CYILLECTBOBATh U B THEBHOE BPEMSI.

MoIHOCTh paiuallMOHHBIX HMHBepcuid 00bIYHO cocTaBisier 200-300 M, a
rryouHa moxker aocturath 10-15°C u Oonee. Han nbmamu ApkTuku v AH-
TapKTUbl NIPU3EMHBIE PAJUALUOHHBIE HHBEPCUM MOTYT CYIIECTBOBATh JJIUTENb-
HOE BpEMsI.

Hax oTKpbITOM BOAHON NMOBEPXHOCTHIO PAaAMALlMOHHBIE HHBEPCUU BO3HUKA-
10T penko. Yarie oOpasyercs uzomepmusi, T.€. CJION € MOCTOSSHHOW TeMIepaTypoi.

Tak Kak BHYTpY MHBEPCHOHHOTO CJOS HAOMIOJAETCsl CUJIbHAs TepMHUYECKas
YCTOMYMBOCTh, TO BEPTHUKAIBHOE MEPEMEIINBAHUE CTAHOBUTCSA KpallHE CIa0bIM.
[To »TOM MpUYMHE B TOPOJACKHUX YCIOBHUSX PaJUalMOHHBIE MHBEPCUU MPUBOIST K
CUJIbHOMY 3arpsi3HEHUIO aTMOC(EPHBIM a3P030JIEM HUKHETO CJI0s aTMOC(hEpHI.

Pa3HOBUIHOCTBIO palMallMOHHON WHBEPCUU SIBISIETCA opozpaghuueckast
uneepcusi. B BoruyToIx (hopmax pesbeda B sICHYIO MOTOAY 3aCTauBaeTCs XOIOAHBIN
BO3/lyX, YTO NPHUBOJUT K OUYEHb CHJIBHOMY BBIXOJQXXMBAaHUIO MNPUJIETAIOLIIUNX K
MOBEPXHOCTU BO3AYIIHBIX cioeB. Tak, B BepxosiHcke (BOIM3M MoJtOca XO0J07a),
JeXKallleM Ha JTHE TOPHOM KOTJIOBHHBI, 3MMOM Jaxke cpelHss teMreparypa Ha 10-
15°C HmKe, 4eM Ha CKJIIOHAX OKpYyKaroumx rop. KoTioBuHamMu aHTPONOTEHHOTO
MPOUCXOXKJICHUS SIBIISIFOTCS OTKPBITbIE Pa3paOO0TKU TMOJE3HBIX HCKOMAEMBbIX -
Kapbepbl. B 3uMHee Bpemsi B HUX MOTYT BO3HHMKATh OY€Hb CHIIbHBIE 3arps3HEHUs
BO3/lyXa.

BTopbIM TUIIOM MNPU3EMHBIX MHBEPCUN SIBISAECTCA A0BEKMUBHASL UHBEPCUSL.
OnHa BO3HHMKAET NpU HATEKAHWU TEIUION BO3JYILIHOW MAcChl HA XOJIOAHYIO 3€MHYIO
MOBEPXHOCTh. JTO MOXET OBITh MEPEMEIICHHE TEIUIOr0 MOPCKOTO BO3AyXa Ha
OXJIQXK/ICHHBIN 3UMOM KOHTUHEHT WJIM NEPEMEIICHUE TEIUIOTO0 KOHTUHEHTAJIbHOIO
BO3/yXa Ha 0oJiee XOJIIOAHYIO BOJAHYIO TOBEPXHOCTD JIETOM.

B »Tux ciywasix Ha BepXHEW IpaHUIlE UHBEPCUU MOTYT OOpa30BBIBATHCS
CJIOMCThIEe 00Jlaka, U3 KOTOPBIX BBINAJAET MOPOCh. Y MOBEPXHOCTU 3eMJIM MpH
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JIOCTATOYHOM BJIArOCOJIEPXAHUM MOTYT BO3HUKAaThb TyMaHbl. MOIIHOCTH 3THX
WHBEPCHI JIOCTHTaeT HECKOJIbKMX coTeH MeTpoB (500-600 M), a riyOmHa
CpaBHUTEJIBHO HeBenuKa: 5-6°C.

Pa3HOBMAHOCTBIO aJBEKTUBHOW WHBEPCHUM SBISIETCS TaK Ha3bIBacMas
CHedicHasl, WA gecennsis uneepcus. OHa BO3HUKAET B TOM Clly4dae, KOrJa BECHOU
TEIUIBIA  BO3AYX, HATEKAONIMA HA  CHEXKHBIM  IIOKPOB,  OXJIAXKIAETCA
HEIOCPEICTBEHHO Y 3€MHOM MOBEPXHOCTU. MOIIHOCTh 3TOM MHBEpCUH Mana (10
COTHH METPOB).

B nmxuHem 1,5-2 kM atmocdepbl Hanboliee 4acTo BOSHUKAIOT MPUIIOIHATHIE
WHBEPCUU, KOTOPbIE HA3bIBAIOT UHBEPCUAMU OCEOAHUs WA UHBEPCUIMU CHCAMUAL.
Onu HaOMIOJAeTCs MPEUMYIIECTBEHHO B YCTOMYMBBIX AHTHUIIMKIOHAX KaK HaJ
Cyllled, Tak U HaJl MOpPEM HaJ OOJIbIIUMU TEPPUTOPUSMU U HA MPOTSHKCHUH JIJTH -
TEJIbHBIX IIEPUOJOB BPEMEHH. BO3HHMKAIOT 3TH HMHBEPCHM NPHU HUCXOASAIIMX
JIBIKEHMSIX BO3JlyXa M €ro aamabdaTHuYecKOM HarpeBaHuu mpu 3ToM. Ecnu
OITYCKAIOILIUICS CION NEPBOHAYAIBHO UMEJ YCTONUMBYIO CTPaTU(PHUKALUIO, TO MIPH
OITyCKaHUM OHAa JOJDKHA OBITH ele 0oJjiee YyCTOWYMBOM, YTO MOXKET MPUBECTH K
o0pa30BaHMIO MHBEpPCUU. Je0 B TOM, YTO MPH OMYCKAaHWU BO3QYIIHOHM MAacChl
IIPOUCXOIUT PACTEKAHHME BO3/AyXa B HIXKHHUX CIOsIX. B pe3ynbpTaTe 3TOro BepxHss
YacTh BO3AYLIHOTO CJIOSI MPOXOAMUT OOJBIIMI IMyTh MO BEPTUKAIM U CUJIbHEE
annabaTUYeCKH HarpeBaeTcs, YeM €ro HIDKHSIS 4acTh.

OTU UHBEPCUU MOTYT ObITh OOJblIMMH 110 MoinHocTd (10 0,8-1,0 kM), HO
HernyOookumu (At=2-3°C). Ho wuHOrma OHM MOTYT CIMBAThCA C MPHU3EMHBIMU
panvalMOHHBIMU MHBEpcUsiMU. B 3TOM citydae oOpa3yercss HE TOJIBKO MOILIHBIH,
HO Y TITyOOKW MHBEPCHOHHBIN cioi (At=15-20°C).

Takoro pojga HpUNOAHATHIE WHBEPCHUM MNPAKTHUUECKU IMOCTOSHHO HaOIIO-
JAlOTCS B HWKHUX 1-2 KM Ha oOpallleHHOW K JKBaTopy mepudepun cyoTpo-
IIMYECKUX 1aCCaTOB, TAK HA3BIBAEMBIE NACCAMHbBIE UHBEPCUU.

[TpunogHsTHIE UHBEPCUM MOTYT 0Opa30BBIBATHCA HAJl OOJAUYHBIMH CIIOSIMHU.
[Ipu sTOoM OoONBUIYIO pOJIb HUIpaeT HHUCXOAAIIEE JABMXKEHHE Bo3ayxa. Han
00JJauHBIM CJIOEM OIYCKAaIOIIMKCA BO3IyX afuabaTHdecku HarpeBaetcs. B camom
o0Jake MPOMCXOAUT BIaKHOaAabaTHueCcKoe oxJaxaeHue Bo3ayxa. Oba mporecca
MOTYT TIPUBECTH K BO3HMKHOBEHHIO WMHBEPCHMM HaJ OOJa4YHBIM CIIOEM -
HA00061ayHOU UHEEpCUY TUHAMUYECKOTO TTPOUCXOXKICHUSI.

Junamuueckas uneepcusi BO3ZHMKAET B 30HE MAaKCHUMAaJbHBIX CKOPOCTEH
BETpa TaK Ha3bIBAEMbIX CTPYHHBIX TEUEHUW HMKHUX ypoBHeW. Ilpu Oonbmmx
CKOpOCTAX BeTpa (Ha ocu CTpyu 15 m/c u Oouibllie) MPOUCXOAUT CBOEOOpa3HOE
3acacblBaHME BO3[yXa M3 BEPXHUX W HIKHHUX CIOEB BO3ayxa. BepxHue ciou
OIyCKAIOTCA U CyX0aJuabaTHUeCKH HArpeBarOTCs, HIKHUE CJIIOM MOJHUMAIOTCS U
annabaTUYeCKu OXJIaXAAaroTcs. Pe3ynbTaToM 3THX MpOLECCOB OyAET MOsBIICHUE
XOPOILO BBIPAXKEHHOU TEMIIEPATYPHOU UHBEPCUMU.

Ha n1o6oii BbICOTE Haa TMOBEPXHOCTHIO 3€MJIM MOTYT HaOIIOJAThCS
@pornmanvnvie unsepcuu. OHN OOHAPYKUBAIOTCS MPU BEPTUKAIBHOM IEpECeUCHUN
¢dpoHTanbHBIX 30H. He3aBUCMMO OT TOrO XOJOIHBIN MM TEIUIbIA aTMOC(hEepHbII
(GpOHT mepeceKaeTcs MO BEPTUKAIH, IPOUCXOAUT MEPEXO0]] OT XOJIOTHOTO BO3TyXa
BHU3Y K 00Jiee TeIioMy BBEPXY.
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6.8. Pacnipenesienne remneparypsl B Tponocdepe u HUKHel cTpaTocdepe

XapakTepHOil 0COOEHHOCThIO BEPTUKAIBLHOTO paclpeeiIeHUsI TEMIIEpaTyphbl
B Tpornocdepe sBISETCA €€ MOHMKEHUE ¢ BBICOTOM Ha Bcex mupoTax. CpeaHee 1o
MOJIYIIAPUIO 3HAYEHUE BEPTUKAJIHLHOTO TpaJueHTa TEMIEpaTypbl COCTaBISET
0,65°/100 M. OmgHako B 3aBUCHMOCTH OT IIUPOTHI M BBICOTHI HAOJIIOJIAOTCS
3HAYUTEIIbHBIE OTKJIIOHEHUS OT CPEIHETO.

B norpanuyHoMm cioe (10 BBICOTHI OKOJO 1.5 KM) cpellHue BepTUKaIbHbIC
rpagueHThl K ceBepy oT 30° c.il. B TeUEHUE BCETO rojia MEHbIIIE, YeM B OCTaIbHOU
gactu Tpomocdepsl. 3UMONM W BecHOl ceBepHee 60° c.am. B 3TOM CJoe
HaOI0JaeTCsl, KaK MpaBWIO, UHBEPCUOHHOe PacIpellelieHue TemrepaTypsl. B
YMEPEHHBIX I[IUPOTaX CpPEeJHUE BEPTUKAIbHBIE TPAaJUEHThl TEMIIEpaTyphl
mmenstorcsa ot 0,05-0,10°C/100 m 3umoii 1o 0,44°C/100 M neTom.

B cpenneit u BepxHeit Tponiocdepe BEPTUKAIBbHBIC TPAIUEHTHI OOJIbIIE, YEM
B MOIPaHUYHOM cjoe. OT 3UMBI K JIETy B cpeAHeil Tponochepe yMEpEeHHBIX UPOT
rpaaueHT wusMmensiercss ot 0,40 mo 0,55°C/100 M, B Bepxueit - ot 0,60 g0
0,70°C/100 m.

B Hu3KuX mupoTax BepTUKaIbHBIC TPATUEHTHI B HWXKHEH Tpomocdepe
3HAYUTEIBHO OOJIbLIE, YEM B yMepeHHbIX muporax: okoio 0,50°C/100 m Bo Bce
ce3oHbl roga. B cpemneilr Tpomocdepe HUBKHMX MIHUPOT OHU cocTaBisoT 0,50-
0,60°C/100 m, B Bepxneit — 0,70-0,75°C/100 m.

Haubosee BoicokHEe TeMnepaTypbl (TEpMHUUECKUI HKBATOP) HA BCEX YPOBHSX
Tponiochepsl HaOmomaercss B wuroje BOmu3u 20° c.m., B sHBape BOJIU3U
reorpauyeckoro 3KBaTopa.

Tpomonays3a, Kak TEpexoAHbI OT Tpomocdepsl K cTpatochepe CIoi,
UCHBITBIBAET OOJIbIIME KOJIEOAaHHUs] B 3aBUCHUMOCTH OT IIMPOTHI M BPEMEHU rojia
(pucyHok 23).

Haubonee Boicokast (16-17 km) u xomomaHas (ot -76° o -82°C) tpomonaysa
HaOJI0JaeTCsl B AKBATOPUAJIBbHOM oOsiacTu. B ymMepeHHBIX MmMpoTax Tpomorays3a
pacnionaraercsi Ha Bbeicote 9-10 kM 3umon m 11-12 xm nerom. Ha 50° c.m.
TeMmreparypa ee paBHa npumepHo -55°C B TeueHue Bcero roaa. Hanbonee Huzkas
Tpomornay3a (8-9 kM) ormedaercst a nmossipHod obnactu. Ee temmeparypa paBHa
3UMOM 0Ko0J10 -56°C, 1eToM — okouo -44°C.

VYBenuueHnue TOJUMHBI TPornocdepbl U BBICOTHI TPOMONay3bl B HU3KUX IIH-
pOTax MOXHO OOBSCHUTH BIUSHUEM BEPTUKAIBHOIO OOMEHA, WHTEHCHUBHOCTbH
KOTOPOT0, B CBOIO OY€pEe/b, 3aBUCUT OT NMPUTOKA COJHEYHOW pajuaiiii K 3eMHOU
noBepxHoctu. Tam, TIe OSTOT NPUTOK BEIUK, Pa3BUBAETCS WHTEHCUBHBIN
TypOyJIeHTHbI (KOHBEKTHMBHBIN) OOMEH, paclpOCTpaHAIOMMICT 10 OONbIINX
BBICOT.

XapakTepHOil 0COOCHHOCTHIO HMIMPOTHOTO PACIPENETEHUSI BBICOTHI TPOIIO-
nays3bl SIBJSIETCS] HaJM4YKe pa3pbiBa TPOIONay3bl B cyOTponuyeckux mupoTax (30-
40°). B »skBaropuanmbHBIX M TPOMMUYECKUX IIUPOTAX BBICOTA TPOIOMAY3bI
cocraBisier 16-17 kM U Mallo MeHsieTCa C IUPOTOM. B yMEpeHHBIX M BBICOKUX
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HMIMPOTAX TPOIOMNay3a PacrojoKeHa Ha BeIcOTe §-12 KM, mpu 3TOM HaOIIoaaeTcs
MeJIJIEHHOE TTOHMKEHHE TPOTIOIay3bl B CTOPOHY MoJitocoB. IllupunHa 30HbBI pa3pbiBa
Tpononay3sl gocturaet 2000-2300 kM, a TOJIIUHA 3TOM 30HBI 2-3 KM.

Z KM
35

Jo

| D N N T T |

1 1 ) . Py
—80-60-40-20 0 20-80-80-40-20 0 20T°C

Puc. 23. Pactipenenenue cpeaHeit (3a MecsIl) 30HATBHONU TeMITepaTyphl C BBICOTOM.
1-80°c.ur., 2 —60° c.m1., 3 —50° c.m1., 4 - 30° c.mr., 5 - 10° c.m.

Kak BumHO u3 puc. 23 B mpoTHOU 30He Mexay 40° oboux mosymapuii BO
BCE€ CE30HBI CYIIECTBYeT 00sacTh xosiomga. OHa OXBaThIBAET BEPXHIOIO YacCTh
Tporoc(epbl W HIKHIOK YacTh cTpaTtocdepsl. DTa 00JacTh XO0JIoAa SBISCTCS
CJIEICTBUEM BEPTHUKAJbLHOTO TYpOYJIEHTHOTO ¥ KOHBEKTUBHOTO OOMEHa,
OXBAaTHIBAIONIETO OOJBIIION CION aTMOCHEPHI.

Uem Oosbliie ToMMHA Tportochepsl, TEM HIKE TEMIIEpaTypa B €e BepXHei
yacTtu. [lo 3TOM ke mpuymHe HIXKHsSA cTparocdepa B BBICOKMX IIMPOTaX JIETOM
teras (oTHocuTeNnbHO). Cnabo pa3BUTHIE OOMEH HaJl XOJOJHOM MOBEPXHOCTHIO
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pacmpocTpaHsieTcsi A0 CpPaBHUTENBHO HEOONBIIMX BBICOT, BCIEACTBHE YETO
TeMrepaTrypa Ha YpPOBHE TpOIOINay3bl 3HAUYMTENbHO BbIlIe (-44 + -52°C), yem B
YMEPEHHBIX U, TEM 00Jiee, B HU3KUX IIHPOTAaX.

B HmwxkHelt ctparocdepe JIeTOM TOPU30HTAIbHBIA T'PAJUEHT TEMIEPATyPHhI
HaIpaBJ€H OT HNOI0CO8 K IK8AmMOpy, T.e. NMPOTHUBOMOJOXKEH IO HaIpaBICHUIO
TpagueHTy B Tponochepe. ITo 0JHA U3 BAXKHEUIINX 0COOEHHOCTENH TEPMHUECKOTO
noJisi cTparocdepsl, KOTOpasi B CEBEPHOM MOJyIIapUU HAOIIOAACTCS C anpess 1Mo
ceHTs10ps. CreyeT OTMETUTh, YTO TMEPEeXoJ OT TPOomochEepHOro TpajueHTa K
cTparochepHOMy ocyllecTBIsieTcs nocreneHHo. Ha puc. 23 (uronb) BUIHO, UTO B
cinoe 10-11 kM 06acTh caMbIX HU3KUX TEMIEpATyp HAOIIOAAeTCs B YMEPEHHBIX
mupoTtax (50-60° c.111.) ¥ TOIBKO BBIIIE 00JIACTH HU3KUX TEMIIEpaTyp CMEIIAeTCs B
00J1e€ HU3KHUE IHUPOTHI.

3uMOI HampaBJe€HUE TOPU3OHTAIBHOTO TpaJueHTa B HIKHEN cTpatocdepe
He u3MeHsercd. OJHAKO B 3TO BpEMs ToJla COJIHEYHas paJualisi B BBICOKHE
HIUPOTHl He mocTymnaer. [lox BiIMAHMEM COOCTBEHHOTO HM3IyYEHHUsS 0O0pa3yroTcs
00JaCTH X0J10/1a, UEHTPbl KOTOPBIX PACIOJIArarOTCs HaJ MOJIOCAMH Ha BBICOTAX
Mexay 25 u 30 kM. B menTpe apkTuueckoil obiactu Xojiofa TemImeparypa
noHmkaercs 110 -7/3°C, B aHTapKkTH4ecKoi - 10 85°C u HIXKe.

OOusactp HamOoJIee BBICOKMX TEMIIEpaTyp B HIDKHEW cTparocdepe 3uMoi
HaOJII0aeTCsl B yMEpPEHHBIX mupoTax, Mexay 40° c. u 40° 1. HpOTHL, B CpeiHEN
cTpaTocdepe - OHa HECKOJIbKO CMEIIAeTCsl K 3KBaTopy. TakuM 00pa3oM, B HHKHEH
cTparocepe 3UMON TOPU3OHTAIBHBIA TPATUEHT TEMIIEPATyphl HAIMPABICH OmM
VMEPEHHbIX WUPOm 6 CMOPOHY 3IKeamopa U noaocog. ITO BaKHEWIIas
0COOEHHOCTh TEPMHUUECKOI0 PEKHUMa CTpaToCc(epbl ¢ HOSIOPs O MapT.

B cpenneit u Bepxueit ctparochepe (Boime 30 kM) TemrepaTypa Ha BCex
IMPOTaXx PacTeT € BBICOTOM. JIeTOM TOpPHU30HTAJIBHBIM TPAAUEHT TEMIIEPATYPHI
HaIpaBJIeH OT MOJIFOCOB K AKBATOPY. 3UMOM HAINpaBJieHUE rpaJiMeHTa MEHSAETCA Ha
MPOTHUBOIOJNOXKHOE. YKA3aHHOE BEPTUKAIbHO-TOPU30HTAIBHOE pacIpe/iesieHue
TeMIlepaTypbl ~ Ha  00€uxX  BBICOTAX  ONpenensierca  OCOOEHHOCTSIMHU
IIPOCTPAHCTBEHHO-BPEMEHHOTO  paclpeleleHusi 030Ha, KOTOpbI  sBIsETCA
OCHOBHBIM UCTOYHUKOM TEILJIa B CPEJIHEN U BEpXHEH cTpatocdepe.

OcCHOBHBIE BBIBO/bI

1. TIlpeoOpa3oBaHus  JIy4HUCTOM DHEPTUH, TMOIJIOMICHHOE  3EMHOMU
MOBEPXHOCTHIO, OIMMCHIBACTCS ypPaBHEHHEM TeEIIoBOro Oananca. (OCHOBHBIMHU
COCTaBJISIFONIMMHU JTOTO OanaHca SBJSIOTCS 3aTpaThl TeIla Ha HCHapeHue, Ha
HarpeBaHHWe MPUJIETalolIEro CI0s BO3JyXa W Ha MNPOrpPEeB HUXKEIEKAIIUX CIOEB
MOYBBI U BOJIBL.

2. OcoOEHHOCTH pachpenesieHus] Terja B TMOYBE W BOJE OMHUCHIBAIOTCS
3akoHaMu Dypbe, KOTOpbIE YUHMTHIBAIOT (U3MUECKHE IMapaMeTphl 3TUX Cpel
(TemI0eMKOCTh, TEIJIONPOBOAHOCTE M Ap.). Jns oOoux cpem XapaKTepHBI
CYTOYHBIN U TOJIOBOM XOJI, @ TAKKE 3aBUCUMOCTb OT IIMPOTHI MECTA.
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3. TemnepaTypHbIii pexxuM aTMOc(hepbl OMUCHIBACTCS YPAaBHEHHUEM MPUTOKA
TeIUla B TypOyJEHTHON aTMoc(epe — elle OJHOr0 OCHOBHOTO YpaBHEHUS! (PU3UKU
atmoc(epsl. Henepuonuueckue H3MEHEHMsI TeMIEpaTypbl 3a HEOOJbIINE
UHTEPBAJIBI BpEMEHU (0 CYTOK) OOYCIIOBJIEHbI B OCHOBHOM aJIBEKTUBHBIM U
KOHBEKTUBHBIM NPUTOKOM Temaa. Jlns Oojee AMUMHHBIX IEPUOJOB BpEMEHU
HEOOXOJMMO YUUTHIBaTh TypOYJIEHTHBIN, ()a30BbIM U JTyYUCTHII IPUTOKH TEILIA.

4. Ha cyTouyHBIX XOJA TeMIlepaTypbl BO3IyXa B IOTPAaHUYHOM CJIOE
atMocepsl HauOoJblliee BIUSHUE OKAa3bIBAIOT MPOIECCHl TYpOYJIEHTHOTO U
KOHBEKTHBHOI'O TEIUIOOOMEHA, 00YCIIOBJIIEHHBIE BPEMEHEM CYTOK, T0/1a, pelbedoM
U IHUPOTOM MecTa. BaXHbIMH OOBEKTaMU BEPTUKAIBHOTO pacHpeleiIeHUs
TEMIIEPATypbl SBISIOTCSA TPU3EMHBIE W MPUNOJHATHIE WHBEPCUU PA3THYHOTO
IPOUCXOXKJICHUS.

5. 3aKOHOMEPHOCTH paclpeesIeHHs] TEMIIEPATyphl B Tporiocepe U HUKHEN
cTpatocepe O0OYCIOBICHBl pA3IUYHBIM BKJIAJOM B TEPMHUECKUH PEXKHUM
OTIEIBHBIX COCTABJSIOIIMX, BXOJALIMX B YpPaBHEHUE NPUTOKA TEIUIA, IIOA
BJIMSIHUEM KOTOPBIX (hopMHpyeTcs HamnpaBi€HUE TOPU3OHTAIBHOTO TPaJMEHTa
TEMIIEpaTypbl B Pa3HbIE CE30HBI I'OJA.

KoHTposbHbIE BONPOCHI

1. Kakue cocraBistonue BXOIAT B ypaBHEHUE TEIIOBOro OajaHca 3€eMHOM
ITIOBEPXHOCTHU?

2. Tlog BmusHUEeM Kakux (akKTOpoB (HOPMHUPYETCS TEMIEPATYPHBINA PEXUM
36MHOM NTOBEPXHOCTH?

3. Kak mpoucxoaut pacnpocTpaHeHue Temia B nmouse? B yem 3akmoyarorcs
3aKoHbI Pypbe?

4. Yto mnpenctamisieT co0OMl KOHBEKTHBHBIM U TypOYJICHTHBIH TOTOKH
TerJia’?

5. BeiBenere ypaBHEeHHME TpPHUTOKA Temia B TypOyJleHTHOH aTtmocdepe.
JlaliTe aHaM3 OTAEIBHBIM €70 CIIaraeMbIM.

6. Uro mnpencraBisioT coOOH aJBEKTHBHBIH M KOHBEKTHBHBIN ITPUTOKH
Tera? YpaBHEHHE TEIUIONPOBOIHOCTH aTMOC(hEphI?

7. Kaxkue (axTopbl BEI3BIBAIOT CYTOUHBIC U3MEHEHUS TEMIIEPATyphl BO3IyXa
y HOBEPXHOCTH 3eMJIn?

8. Kak u moueMy u3MeHsieTCsl TeMIlepaTypa BO3AyXa B MOTPAHUYHOM CJIO€
atMocdepbl?

9. Kakue Tunsl MHBEpcU TeMIepaTypbl BO3HUKaIOT B atMocdepe? KakoBo
UX TIPOUCXOKICHUE?

10.OxapakTepusyiTe TEII0BON pexxuM Tporochepsl u ctpaTochepsi?
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I'nasa V1. BOJIHBIA PEXKUM ATMOC®EPHI
OcHognvie nonamus

1. Ctok — cTekaHnue BoJibl aTMOC(HEPHBIX OCATKOB C OMPENEIEHHON TEPPUTOPHUH B
PEKH U 3aTeM B OK€aHbl WK B OeccTouHble 03epa. CTOK pa3inyaeTcs MOA3EMHBIN U
MOBEPXHOCTHBIN; OCIETHUIN JEIUTCS HA CKIIOHOBBIN U pycioBoil. CTOK — ofHa U3
COCTaBJISIOILINX BIAaroo0opoTa.

2. 3akon [lanbTOHa — CBS3b MEXKIY CKOPOCTHIO HCHApeHHs] U JePUIUTOM
BiaxHoctd W=A(E-e), rne E’ — ynpyrocts HachIIEHHOTO BOJSHOTO Tapa MpH
TEMIIepaType UCMAPSIOIIEH MOBEPXHOCTH, € — YINPYroCTh Mapa HaJ HUCHapsrolen
MOBEPXHOCTHI0, A — KO3(PPUIMEHT IPOMOPLIHOHATEHOCTH.

3. MycCOH — nOCTaTOYHO YCTOMYMBBIA MEPEHOC BO3/lyXa B HUKHUX KHUJIOMETPAX
Tporoc@epbl HaJ| 3HAUUTEIbHON YaCThIO 3€MHOI MOBEPXHOCTU B OIPENEIECHHOM
HaIIpaBJICHUU CO CMEHOW HAIPABJICHMS JBAXIbl B TOY Ha IPOTUBOIIOJIOKHOE UM
OJIM3KOE K MPOTHUBOMOJIOKHOMY. MyCCOHY 3UMHEMY BCerzia IPOTUBOCTOUT MYCCOH
JETHUH, TPOTUBOINOJIOKHBIA 1O HampaBieHHto. OCHOBHOE (TE€HepalbHOE)
HaIpaBJICHUE MYCCOHa B TO WM HMHOE IOJYrojue, OCOOCHHO B YMEPEHHBIX
HIMPOTAX, HE COXpaHseTcsl HenpepbIBHO. [Ipoucxoast nepedou, Koraa MyCCOHHOE
TEYEHUE BPEMEHHO CMEHSIETCS BETPAMH IPYTUX HAIPABJICHUM.

4. lucnepcHasi cucreMa — (PU3MKO-XMMHUYECKasi CUCTEMA, COCTOSIIASI HE MEHEee
yeM u3 JIByX (a3, mpuueM OJHa U3 HUX, AucrepcHas (as3a, pacrpesesieHa B BUJIE
YacTHUIl BeCbMa MaJlbIX pa3MepoB B Apyrout ¢aze — aucnepcuoHHon cpene. Crona
OTHOCATCA KOJUIOMJIbI, B TOM 4YHUCJE a’po30JH. ATMOC(EpHBbIi BO3ayX CO
B3BEUICHHBIMU B HEM YAaCTHUIIAMH MbLIU, IPOAYKTAMU KOHAEHCAIMU U TIp. SABIISETCS
JVCTIEPCHON CHCTEMOM.

5. SIueiikoBasi KOHBEKIMS — 0OCOOEHHOCTh KOHBEKIIMH B TOHKOM CJIO€ KUIKOCTH,
uMeroliel CBOOOJIHYI0 MOBEPXHOCTh M HAarpeBaeMblii CHU3Y: KOTJa Pa3HOCTb
TEMIIEpaTyp Ha HWXKHEHd M BEPXHEH ITOBEPXHOCTU IHKHUAKOCTH IPEBBICUT
OTIpe/eNICHHBIN Mpeaes, KUAKOCTh pa30UBaeTCs B TOPU30HTAIBHOM HaIlpPaBJICHUU.
B neHTpe kaxmoi W3 HUX KOHBEKIIMOHHOE JBH)KEHUE HAIPABICHO BBEpPX, a Ha
nepudepun  — BHH3. llocTemeHHO sA4YEHKHM  CTAHOBATCS  NMPABUILHBIMHU
HIECTUYTOJIbHUKaMU. Takoro poja XapakTep MOXET HMMETh M KOHBEKIMH B
aTMOC(EPHBIX YCIOBUSIX.

6. Koaryasiumsi — yKpymHEHUE 3JIEMEHTOB (KaleJieK WM KPUCTAILJIOB) 00JIaKOB
WJIM TyMaHa BCIIEJICTBUE UX CTOJKHOBEHMSI U CIMSHUS (CMEp3aHusl), IPUBOASIIIEE B
KOHEYHOM CYET€ K BBINAJCHUIO KPYMHBIX AJIEMEHTOB M3 O0JaKka WM TyMaHa B
BHUJI€ OCaaKoB. [Ipu 5TOM MOTYT COEMUHSATHCS (CIMBATHCS) MEXKAY COOOM Karuiu
WJIM 5K€ CMEP3aThCsl KPUCTATMYECKHE YACTUUKU C MEPEOXJIaKICHHBIMH KaIUISIMU.

7.1. O01mme cBeieHus 0 BJIaroodopore Ha 3emJe

Ha 3emHOM 1mape DpPOMCXOOWUT HENPEPBIBHBIA KPYrOBOPOT  BOABI,
OCHOBHBIMM  3BEHBSIMH KOTOPOTO SBJISIIOTCS  MCIIAPEHHE, KOHACHCALUHUS C
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oOpa3oBaHMsIMH OOJaKOB M BBIMAJEHUEM OCAJAKOB W CTOK. B cpeaHem
MHOT'OJIETHUH KPYTOBOPOT XapaKTepU3yeTCs CIEAYIOIIMMHU JaHHBIMU:

Teppuropus Marepuku MupoBoil okeaH 3eMHOM map
Hcnapenue,
MM/TOJT 423 1423 1131
TOHH/TOJI 0.63-10* 5.14-10* 5.77- 10"
Ocanxmn,
MM/TOJT 689 1313 1131
TOHH/TOL 1.03-10** 4.74-10% 5.77-10%
Croxk,
MM/TOJ 266 110 0
TOHH/TOL 0.4-10%* 0.4-10%* 0

[ToBepXHOCTHBIII CTOK peK Ha MaTepukax Qopmupyerca 3a CUET

MPEBBIICHUS KOJIMYECTBA OCAJKOB HaJl ucnapeHueM. Haj okeanamu ncnapeHue Ha
110 MM Goibllie KOJTUYECTBA OCAIKOB. ITOT U30BITOK BOJSIHOTO Mapa MEePEHOCUTCS
BO3AYIIHBIMA TE€UECHHUSIMU HAa KOHTHUHEHTHI, TJI€ BOASHOW Map KOHAEHCUPYETCH,
obOpazys o0aka.

B armocdepe B cpeaHeM coaepikutcs okojio 1.29 -10'° Kxr Bjaard B BHIC
BOJISTHOTO TIapa M BOJABL. DTO SKBUBAJIEHTHO 25.5 MM C0Sl OCaXIAECHHOU BOJbI. Tak
KaK KOJMYECTBO OCAJKOB, BBINATAOmMIMX 3a roxa, cocraBiger 1131 MM, TO
HETPYAHO MOJICUUTATh, YTO BOJASHON Map 0OHOBsIETCS B aTMocdepe npuMepHo 45
pa3 B rox minu Kaxnaele 8.1 cyrok. [lns cpaBHEHMs yKaKeM, 4YTO B OKEaHE
BO300HOBJICHHE BOIBI ITpoucxoaut 1 pa3 B 2500 mer.

Benuka posib BOASHOrO TMapa B JHEPreTHUYECKOM OajlaHCe 3eMHOMU
aTMocQepbl. DHeprusi, 3aTpaurMBaemMas Ha ucnapenue cios Boabl B 113.1 cm ¢ 1
cM® 3eMHOMU IMOBEPXHOCTH, COCTABJISIET 0KOJI0 2.82 - 10° JIiK. AT™MOChepHBIiA cTOIO
C OCHOBaHHEM lcM® IOTIJIOIIAET B TEUYECHHH roja npuMepHo 7.6 - 10° J[k. Takum
o0pa3oM 3arparhl TeIjla Ha HCIAPEHHE COCTaBISAIOT okoyo 30% IoriomaemMoro
3emyell conHewyHoro Teria. [IpuTok Temna OoT KOHAEHCAUM BOJASIHOTO Tapa B
aTMocdepe, paBHBIM 3arpaTaM Tella Ha WCIapeHue, mnpuMepHo B 15 pas
MPEBBIIAET CKOPOCTh TEHEpAllMd KUHETHYECKON JHEpPruM, KoTopas s
arMocdepsl paBHa 2 - 10 kBrT.

7.2. YpaBHeHHe NIepeH0oca BOASIHOIO Mapa B TypOyJIeHTHOI aTMoc(epe

Pacnipoctpanenne BoAsHOro nmapa B arMmocdepe CKIaAbIBaeTCs U3
YIOPSAOYEHHOTO TMEPEHOCa CO CPelHEW CKOPOCTbIO U TYpOYJEHTHOTO OOMEHa.
Monekynspuas nuddys3uss UMEeT 3aMETHYIO POJIb TOJBKO B HEMOCPEICTBEHHOU
OJIM30CTH OT HCHAPAIOLIEH [OBEPXHOCTH, T.€. B IHpenesax HECKOIbKUX
MUJITUMETPOB OT HEE.

[TommyunM ypaBHEHHE MPUTOKA BOASIHOTO Mapa B TypOyJIeHTHOM aTmocdepe
JUUISl HEHACBIILIEHHOTO BO3/lyXa. Tak Kak mpu JBUKCHUU WHIMBUAYaJIbHOW YaCTUIIbI
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COXpaHAETCS HEM3MEHHOM MaccoBasl 0N BOASHOTO Mapa, TO TYpOYJIEHTHBIN
IOTOK BOJSIHOTO Napa OyJeT NPONOpLHMOHAJIEH I'PAaJUEHTy €r0 MacCOBOM 0JIu:

. s . , as . oS
Q,=—k npn'&s Q,=-k Hpn'gs Qz=_knpn5 (7.1)

rae k; u K — xoaddumueHTsl TypOyIeHTHON Muddy3un BOASHOTO Mapa, g, —
IUIOTHOCTb BOJISIHOTO Iapa.

3aMeTuM, YTO OCTajJbHBIE XApPAKTEPUCTUKA  BIAKHOCTH  BO3yXa
(abcoiroTHAasE M OTHOCHUTEbHAS BJIAKHOCTh, JABJICHUE Iapa, TOYKA POCHI) MPH
JBY)KEHUH BO3TYITHON YaCTHIIBI OyIyT U3MEHSITHCA.

Ilomox 600sim020 napa mpeAcTaBiseT coOOM KOJMYECTBO BOISHOIO Iapa,
NEPEHOCUMOIr0 4Yepe3 E€IUHUYHYIO IUIOIIAJKY, MEpPHEeHAMKYJISIPHO K HEH, B
CIUHUITY BpeMeHH (Kr/M” - c).

Ha ocHoBanmu ypaBHeHusi (6.14), CBS3BIBAIONIErO HPUTOK C MOTOKOM,
MOJKHO 3aIHCaTh:

pé = —divQ (7.2)

CrnenoBaTenbHO, TypOyJIEHTHBIN MOTOK BOJASIHOTO Mapa (£,) K €AMHUYHOMY
o0beMy 3a eAuHUIlY BpeMeHH (1¢) paBeH:

O ) ), 0 B Oy, S
gn_&[k nPn 8XJ+ 8y(k nPn 8yJ+ pe (knpn 82) (7.3)

B nanbueiimem Oyaem mpenmonaratb, 4To KOAGOUIMEHT TypOYJIECHTHOM
nuddy3un BoasHOro napa u kodhGuieHT TypOyaeHTHOCTH paBHbI (k) = K).

[Topsimoxk BenMMuYWH, BXOMAMX B MpaByl uacTth (7.3) HEOIHWHAKOB.
["opuzoHTaNbHBIN TypOYyJIEHTHBIN MPUTOK HA OJWH — JBA MOPSIKA MEHBIIE, YeM
BepTUKAIBbHBIN. [T03TOMY, 3anumem:

0 [kp as} (7.4)

g =— ——
e\ oz

B aBmxymencs MHAMBUAYAIBHOW YAaCTULE BO3JyXa M3MEHEHHE MacCOBOM
JOJIM BOJASIHOTO TMapa 3a €IWHUIly BpEeMEHU OyleT XapaKTepu30BaTh MOJIHAS

ds
MIPOU3BOTHAS (d—). N3MeHneHne macchl BOJSIHOTO IMapa B BBIJEICHHOM OOBEME
z

COCTaBUT:

ds dS o 0S
—= WIN —=—1|kpo, — 7.5
Paz —on P iz 62( P 82) (7.5)
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BrIpazuM mosHy0 MPOW3BOAHYIO Yepe3 YacTHBIC MPOU3BOIHBIC IO KOOpAUHATAM
X, Y,z t:
ds  8s 8s as as
—=—4+U—+0—+W_— 7.6
dt gt + dx + dy + dz ( )
rae U, 7, W — cocTaBisronue CKOpoCTH BETpa Mo ocsiM X, Y, Z.
[Toncrasnsiem (7.6) B ypaBHeHue (7.5) U pelraeM IMOJTYyUYCHHOE BhIpaXKCHHUE
a

OTHOCHUTCJIBHO E

as as as as a a5 m
E——(Ua-Fﬁﬂ—}J)—WE-l-EREi; (7.7)
DTO0 ypasHenue nepernoca 8005HO20 napa 8 mypoyieHmuou ammocgepe.
CoriacHo 3TOMY ypaBHEHHIO, H3MEHEHHE MAaCCOBOM JIOJIM BOJSHOTO Tapa B
OTIPEICTICHHON TOYKE MPOCTPAHCTBA OOYCIIOBICHO CIIEAYIOIIMMHE MPOIECCAMHU.
1. YmopsaodeHHBIH MepeHoC BOASHOTO Mapa B TOPU30HTAIHLHOM HaIlpaBiICHUN
CPEIIHUM TIOTOKOM — ad8eKkyus 8001020 napa. Ecin BO3ayX MEpEeHOCUTCS
13 00J1aCTH C BBICOKMMHM 3HAYCHHMSIMH «S» B 00JACTh C HU3KHMH «S», TO

o as o
Ha6JIIOIIaGTC5I YBCIMYCHUC MACCOBOM JOJM IIapa [— = G). ]_—[GI/ICTBI/ITGJIBHO,

de
as as

HanpaBuM MOTOK Bronb ocu x (U > 0, ¢ = 0), torna -<0, ->0. B

as
IIPOTHUBOIIOJOKHOM CJIy4ac [E = G), MacCOBasd OOJIA IIapa YMCHBIIACTCA IO

as
BJIMSTHUEM aJIBEKIIUU [a_ < G).

2

2. YTIOpsAIOYeHHBIN MEPEHOC BOASHOTO Tapa BEPTUKAIBLHBIMU JIBUKEHUSIMH —
. (85
KOHGeKyus 600aH020 napa. Ecau nonst napa yObIBaeT ¢ BBICOTOMN [E < ﬂ),

yTo HabOIrogaeTcs B armocdepe Hambosiee 4YacTo, TO MNPHU BOCXOISAIIUX
nekeHusix Bo3ayxa (W > 0), maccoBas 10Ji1 Ha (PUKCUPOBAHHOM YPOBHE

8s .
YBEIIMYMBAETCSA CO BPEMEHEM (; > G). B cnydyae HUCXOASIIMX JIBUKEHUM

(W < 0), ona ymeHbIaeTcs [? < 0).

3. Tlepenoc BoasiHOTO TIapa B pe3ysbrare TypoyneHTHou nuddysuu. Haubonee
CyIIeCTBeHHa poyib Auddy3ur B BEPTUKATHLHOM HAMpaBIEHUU. 3a CYET
TypOyJIeHTHOTO TepeMentuBanus nuddy3us MPUBOAUT K BHIPABHUBAHHIO
MacCOBOM [JIOJIA BOISHOTO Iapa MO BEpPTUKAIH. [lepeHOoC mo ropu3oHTaAIN
nyTeM TypOyneHTHol auddy3un npeHedpexumo Main. OnHako, B 001acTIX
C PE3KMM M3MCHCHHEM CBOWCTB 36MHOW IMOBEPXHOCTH (HAmpuMep, BOIU3H
OeperoBoil JUHUU BOJIOEMOB) BKJIAJ B OOIIMI MEPEHOC TOPU3OHTAIBHOU
TypOysieHTHOU nuddy3un crneayeT yUuThIBaTh.

4. Tlocnennee cnaraemoe B ypaBHEHHM (7.7) y4WUTBIBA€T OTTOK WJIM TMPUTOK
BOJSHOTO TIapa K BO3AYIITHOW YaCTUIIE BCIEACTBHE (PA30BBIX IMEPEXOI0B
(ucmapeHre W KOHJEHCAIHSI), «M» B 3TOM YpPaBHEHWU — Macca BOJSHOTO
napa (Miu BOJIbl), KOHJEHCUPYIOIIETOCS (WM MCHAPSIONIETOCsl) B €AUHULIC
o0beMa 3a eTMHUILY BPEMEHH.
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VYpasuenue (7.7) sBusgerca nudpepeHnanbHbpIM YpaBHEHHEM 2-TO TOpsIKa
B YAaCTHbIX NPOM3BOAHBIX. Ero pemieHne CBA3aHO C 3HAYUTEIbHBIMU
3aTPYJHEHUSIMH, OOYCIIOBJIEHHBIMU HEOOXOAMMOCTBIO KOPPEKTHOTO 3aaHMs
I'PAaHUYHBIX U HAYaJbHBIX YCIOBH.

HauanbHoe yciaoBHe 0OBIYHO 33/1a€TCSl B BUJI€ U3BECTHOIO PAaCHpPE/CIICHUS B
IPOCTPAHCTBE MAcCOBOW JOJM BOJSHOIO Iapa B HMCXOJIHBII MOMEHT BpPEMEHHU.
['paHnuHbIE YCIOBHSA 3alalOTCd B BMJIE€ H3BECTHBIX (DYHKIUH, ONUCBHIBAIOIIUX
U3MEHEHUE MacCOBOW JI0JIM BOJSHOIO Iapa Ha rpaHunax obmnactu. B kauecTse
HIDKHEW TpaHUIlbl OOBIYHO MPUHUMAETCS 3€MHasi OBEPXHOCTh. [Ipu sToM BOIM3H
BOJSHOM WJIM CUJIBHO YBJIQXKHEHHOM MOBEPXHOCTH MPUHUMAETCS, YTO BOASHOM Map
HaXOJUTCA B COCTOSHMM HachlleHUs. CIlloKHEe 3a/1aTh IpPaHUYHBIC YCJIOBHS Ha
MOBEPXHOCTH CYIIIH, HAXOAUIEHCS B COCTOSHUM JAJIEKOM OT YBJIaXXHEHUA. B 3Tnx
CllydasgX 4YacTO MCHOJb3yeTCs YypaBHEHHE TEIJIOBOro OanaHca 3€MHOM
NIOBEPXHOCTHU. 32 BEPXHIOK I'PAHMILY IIPUHUMAETCS TPONOIAy3a WIA YPOBEHb, Ha
KOTOPOM ITOTOK BOJSTHOTO Mapa oOpaIiaercs B HyJb.

7.3. Ucnapenne B ecTecTBeHHbIX ycaoBusax. UcnapsieMocTh

B cooTBeTcTBHE € MOJIEKYJISAPHO-KMHETUYECKUMH TPEACTABICHUIMH,
UCIIapeHUe MPEJCTaBIsIeT cO00M MpoIecC, MPU KOTOPOM HEKOTOPOE KOJIMYECTBO
MOJIEKYJ KUIKOCTU OTPBIBAETCA OT €€ MOBEPXHOCTU. DTO T€ MOJICKYJIbI, CPEAHSS
KMHETHUYEeCKasi DSHEPrusi KOTOPHIX MpPHU JAHHOW TeMIlepaType J0CTaTodyHa JJisi
MPEOIOJICHUS] CHJI MOJIEKYJISIPHOTO TPHUTSHKEHHUSI CO CTOPOHBI IPYTHX MOJEKYJT B
MPUTIOBEPXHOCTHOM CJIO€ KUAKOCTU. PaboTa, KOoTOpasi mpu 3TOM COBEpIIAeTCs,
YUCJIEHHO paBHa TeIUIOTe ucmapeHus. [[is Boabl TEIioTa HUCHApeHUsl paBHA
npuMepHo 2500 kJ[x/kr npu Temreparype 0°C u 2258 kJ[/Kr npu TemmnepaTtype
100°C,

JIJIst IpakTUYECKUX 1IeTIeH PACCUUTBIBACTCS CKOPOCMb UCHAPEHUsi, KOTOpast
paBHA BBICOTE CJI0S BOJIBI (B MM), HCTIAPUBILICHCS B €IUHUILY BpEMEHU (CEKYH/a) C
eIMHUYHON moBepxHOCTH (M*). Ci0H BOJBI BBICOTOM | MM, HCHApUBIIEHCS C
wromamd 1 M*, COOTBETCTBYeT Macce BOxbl, paBHOM | kr. Takum oOpasom,
CKOPOCTh MCIIAPEHUST U3MEPSAETCS 100 B KI/M” - ¢, MO0 B MM/C. B ecTecTBEHHBIX
YCIIOBUSIX CKOPOCTh UCHAPEHHS 3aBUCUT OT MHOTUX (pakTopoB. COTjlacHO 3aKOHY
JanpToHa, CKOPOCTh UCIAPEHUS MPSIMO MPOTOPLUOHANIBHA JeDUITUTY BIAXKHOCTH,
T.C. Pa3HOCTH MEXK/Y JaBJICHHEM HACHIIICHHOT0 napa (E'), paccMaTpuBaeMoro npu
TeMrepaType UCHapsIoNiel MOBEpXHOCTH, U MapIUaJbHbIM JTaBJICHUEM BOISHOIO
napa (e), HaxojsIerocs B Bo3ayxe. Kpome Toro, cCkopocth McnapeHusi oOpaTHO
npornopuroHaiibHa arMmocdepHomy nasienuto (P). Ho stor daktop cremyer
YYHUTHIBATh MPU CPABHCHUH YCJIOBHUH MCIApEHUS Ha pa3HbIX BBICOTaX B ropax. Ha
paBHMHAX KoJjiebaHusi aTMOc(EepHOTO [aBlieHWs HE TaK BEJIUKH, YTOOBI HX
MpPUHUMATh B pacyer.

Takum oOpasom, »smOupuyecKyro ¢GopMyny [JIsl pacdera CKOPOCTH
ucrapeHus B 00IeM BUJIe MOYKHO 3aIHCaTh KaK:

V=kEZ2. F9), (7.8)
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raie K — ko3¢ dunmenT nponoprmoHaibHOCTH, 3aBUCSIINN OT THIA U Pa3MEPOB
HCIIapAIONIed MOBEPXHOCTH; f(¥) — QyHKIMS, YIUTHIBAIOIINN BIUSHUE CKOPOCTU
BETPA HA CKOPOCTh UCHIAPEHUSI.

N3 popmynsl (7.8) BUIHO, 4TO yeM OoJibllle pa3HOCTb E' —e, TeM OoJiblle
CKOpOCTb HucrapeHusi. Eciu ucnapsiioiias MOBEpXHOCTh TeIuiee Bo3ayxa, TO E'
Oonbiie, yeM naBieHue Haceimenus (E) mpu Temmneparype Bo3ayxa. B Takom
ClIyyae HCIIApEHHE MPOAOJDKACTCS [a)ke TOTNa, KOrja BOASHOM Mmap B BO3AyXeE
HachIlmeH, T.e. e = E, Ho E < E'. Ecnu ke ucnapsomnias moBepXHOCTh XOJIOTHEE
BO3MlyXa, TO TMPH JTOCTATOYHO OOJBIIION OTHOCHUTEIHHOW BIAKHOCTH MOXKET
ckazaThcs, 4To E' <e., Torma wcmapeHne CMEHHTHCS KOHJICHCAIlMEH mapa Ha
MMOBEPXHOCTH Ja)Xe€ B TOM Cly4yae, €CJIM Map B BO3AYXE HE JIOCTUT COCTOSIHUSA
HACBIIICHUS.

BnusiHne pasmMepoB BojOoeMa Ha CKOPOCTh HCIAPEHUSA 3aKIIOYAECTCA B
cieayoomieM. Bece BogoeMbl MIPUHATH IEJIUTh HA TPU TPYIIbL: Malble (AMaMETpOM
MeHee 1 kMm); orpanuyeHHbie (auameTpoMm oT 1 go 100 kM); HeorpaHMYEHHbBIE
(muametpom 6omee 100 km).

Han OGonbmiuMu  (HEOTpaHWYEHHBIMHM) BOJIOEMaMU  TeMIleparypa H
BJI&YKHOCTh BO3/1yXa, a TAKXKE CKOPOCTh BETPa, U3MEHSIOTCS IO TOPU3OHTAIN U BO
BPEMEHM  CpPAaBHUTEIBbHO  MeyieHHo.  (CrleaoBaTenbHO,  aJBEKTHBHas U
KOHBEKTUBHAs COCTABJISIIOIIAST B ypaBHEHWU mepeHoca (7.7) CTaHOBITCS Mallo
3HAYMMBIMH, a CKOPOCTb BETpa OKA3bIBA€T HE3HAUUTEIHHOE BIUSHUE HA CKOPOCTh
UCIIapeHHUS.

Han wmansiMu  BojgoeMaMM — CYIIECTBYIOT — OOJIbIIME€ TOPU3OHTAJIbHbBIC
paziuuusi B TeMIepaType U BJIQKHOCTH MEXKIY BOJOEMOM M CYIICH. AJTBEKIIUS
0oJiee CyXOro BO3/yxa ¢ MOBEPXHOCTH CYIIN YBEJIMYMBAET ACPUIIUT BIAXKHOCTU U
YCUJIMBACT HCHApeHue C TOBEPXHOCTH BOAOEMaA, KOTOpoe OyJeT 3aBUCETh OT
CKOpPOCTH BETpa.

IIpu pacuere ucnapeHusi ¢ TOBEPXHOCTH MOPCKOW COJIEHOW BOJIBI JABIICHUE
HACBIIIEHHOTO Mapa clieyeT OpaTh MO OTHOIICHHUIO K PacTBOPY coyik. Tak Kak 3To
JIABJICHUE MEHbINE, YeM HaJ HECOJICHOW BOJIOM, TO ACHUIUT BIAKHOCTH, a
CJIeIOBATEIbHO, U CKOPOCTh UCIAPEHUs] YMEHbIAatOTCA. OLEHKHU MOKa3bIBAIOT, YTO
HE YYET COJICHOCTH MOPCKOM BOJIbI MOKET MIPUBECTU K 3aBBIIICHUIO UCIIAPEHUS Ha
10 - 20 %.

®opmyny (7.8) MOXKHO TPUMEHSITH JUIsl pacdyeTa CKOPOCTH HCIApEHUS C
MOBEPXHOCTH CHEra W JibjJa. AHali3 OMBITHBIX JAHHBIX IOKa3aj, YTO CKOPOCTh
UCIIApEHUs C TIOBEPXHOCTH CTApOTr0 IUIOTHOIO CHEra M OCOOCHHO JIbJa
3HAYUTEIHLHO OOJIbIlIe, YeM C TOBEPXHOCTHU PBIXJIOTO (CBEKEBBITIABIIETO) CHETA.
OTO0 OOBSICHSAETCS TEM, 4YTO JeJI ¢ IUIOTHBIA CHEr 00JajaroT OoJIbIIeH
TETJIONPOBOAHOCTBIO, YEM PBIXJbIM CHEr. Ilo 3TOM mpuyYMHE TOTOK TEIUIa W3
rJIyOOKMX CJIO€B JibJa W TUIOTHOTO CHETa, a BMECT€ C HMM W TeMIeparypa ux
MOBEPXHOCTH CTAHOBUTHCS BBIIIE, YEM B CIy4ae PHIXJIOrO CHETa.

BBugy TOro, 4to u3MEpEeHUE HCMAPEHHS] B ECTECTBEHHBIX YCIOBHUAX
MPEACTABISIET COOOM OYEHb CIIOXKHYIO 3a7ady, YacTO HCIHOJB3YIOT pacdyeTHHIC
METOAbl MJI1 CKOPOCTH HWCHApeHUsi W KOJWYECTBA KMCHAPHUBILIEHCS BOJBI.
PaccMoTprM HEKOTOPBIE U3 ATUX METOOB.
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Haubonee mnpoctoit smnupuueckoil ¢GopMynoil mjisi pacuera CKOPOCTH
ucrnapenus seusgercs dopmyna B.B. lllyneiikuna:

V =CU(E' —e), (7.9)

rie U — ckopocth Betpa (M/c), C — koa(pduLMeHT, 3aBUCAIIUA OT BBICOTHI, Ha
KOTOpPOM M3MepsieTcs aBlieHue BOJSHOrO napa. Ecnu naBienue BoAsHOro napa (B
TFEeKTONACKAIISAX) U3MEPSIETCS] HA YPOBHE IICUXPOMETPUYECKON OynKH (2 M), TO MpU
U3MEPEHUH CKOPOCTH BETPa Ha TOH ke BbicoTe Benmumua C paBua 0.34 - 107°,

M.U. byasiko Obu1 pa3paboTaH METOJ OINpPEAESICHNs HCHapEeHHUs Ha OCHOBE
ypaBHEHUS TemoBoro Oananca. @opmyna uisl ONpeneeHus CKOPOCTH UCTIAPEHUS
(MM/4ac) uMeeT BU:

(R—P)he
~ he+0.64At (7.10)
rae Ae u At — pa3HOCTH JaBJIEHUS BOASHOTO napa (B rlla) u temnepatypsl Bo3ayxa
Ha BbicoTax 0.5 u 2.0 M, paccunTaHHbIE IO JAHHBIM I'PAJUEHTHBIX U3MepeHuid, (R -
P) — pa3HOCTh MEXTy paauallMOHHBIM 0AaJaHCOM 3€MHOW MOBEPXHOCTH U MMOTOKOM
TEIIa B TIyOb IMOYBBI MK BOAKI (KBT1/M?).

JIns pacdera uCnapeHusi C MOBEPXHOCTHM BOJbI WIM BJIAKHOW IMOYBBI IO
JAHHBIM I'PaANEHTHBIX U3MEPEHUIN UCTIOJIb3YETCs TaKkKe (popMyria:

ay—dx

]

r1e a, U a, — abCOMIOTHAsI BIAXKHOCTh BO3yXa B I/cM’, H3MEPCHHASI HA BBICOTAX Z4
U z,; Uy — CKOpOCTh BETpa B CM/C Ha BbICOTE 1M.

JIJi1 OHOTO U TOTO K€ THUIAa 36MHOW MOBEPXHOCTH PA3IMYAIOT (PaKTUUECKOE
UCMIApEHUE WM TMPOCTO HCIAPEHUE M BO3MOXKHOE HCHAapeHHe, MOJ KOTOPBIM
NOHUMAIOT MAaKCUMaJIbHOE 3HaY€HUE UCHapeHUsl ISl JAaHHOTO THUIa MOBEPXHOCTH,
W UCNAPAEeMOCb.

[log ucnapsemocmvro TOHUMAIOT TO KOJUYECTBO BOJBI, KOTOpOE
UCIIApWIIOCh ObI C TOBEPXHOCTH CYIIH B JAHHBIM MECTHOCTH MPU HEOTPAHUUEHHOM
3amace Bjard B nouBe. B pailioHax ¢ M30BITOYHBIM YBIIQXKHEHHEM (AKTHUECKOE
ucnapeHue OJIM3KO K HcHapseMocTH. B 3acynuiMBbIX palioHax HcCHapeHue
3HAYUTEIBbHO MEHBIIIE UCIIAPSIEMOCTH.

7.4. I3MeHeHUe BJIAXKHOCTH BO3AyXa B arMmocdepe
Hcmapenne BOIbI € 3€MHOM TOBEPXHOCTH SIBISICTCA  (DaKTHUECKH
€MHCTBEHHBIM MPOILIECCOM, KOTOPBIM 00eCIeunBaeT MOCTYIJIEHUE BOJISIHOTO Tapa

B arMochepy. CyTouHbIH XOJ JaBJICHHS BOJASHOTO mapa (e), aOCOMOTHBIN
BJIQYKHOCTU (&) W MacCOBOM J0JIM BOJASIHOTO Tapa (S) Jydille BCEro BBIPAXKEH B
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MHOTOJIETHUX CPEIHUX 3HAYCHUAX, YEM B 3HAUCHUAX 34 OTACJIbHBIC JHU, TAKKE
KaK U CyTOYHBIA XOJ TEMIIEpaTypBhl.

Boigensitor  deéa  muna cymouno2o xo0a  TIEPEUUCICHHBIX  BBIIIE
XapaKTEPUCTHUK BIAXKHOCTU BO3/1yXa.

[IepBbIit TUII UMEET MPOCTON CYTOUHBIN X0, AaHAJTOTUYHBIA CYTOYHOMY XOIY
TeMmneparypel Bo3ayxa. CyTOUHBIM MakCMMyM HACTYNAeT B JHEBHBIE 4Yachl U
COBIIAJIa€T C MAaKCUMYyMOM TeMIIEpaTypbl BO3/lyXa, MUHUMYM — IE€pPE]l BOCXOJIOM
Connia. DTOT THN CBsI3aH C MeCTaMH, IJe OOWJIME Bjard o0ecIeurBacT
BO3MOXXHOCTh HEMPEPHIBHOTO HCHapeHus (BOJHAs IMOBEPXHOCTh), HO B TO K€
BpeMs HaOTIOAaeTCs CJIa0bIi BEpTHKAIBHBIN BIarooOMeH. [1o 3Toi mpuunHe Takoi
CYTOYHBIA XOJ] XapakTepeH JyUIsi OOIMPHBIX BOJHBIX TOBEPXHOCTEH W IS
KOHTHHEHTOB B 3UMHEE BpeMsi rojia (PUCYHOK 24).

Ae efla Okean

0’5 /\
0 l' | | ]
-05 |-\/
Hykyc

% /\

] | ] | )
05
1’3 i-??\ /\—\/
0

0 6 12 18 2% 6y

Puc. 24. CyTounslii X0/ 1aBJICHHS BOJISTHOTO Tapa B
TPOIMUYECKOM OKeaHe U B mycThiHe (Hykyc) 3uMoii u ieTom.
Ae - OTKJIOHEHHUSI OT CPEJTHUX CYTOYHBIX 3HAYEHUM.

,

Bropoii Tin cyToyHoro xoja HaOI0AaeTCs B TEIUIOE BpeMs rojia B rIyOuHE
MaTEepUKOB, KOrJa AaBjieHUE Mapa, aO0CONIOTHAs BJIAXKHOCTh U «S» B OCHOBHOM
MMeeT IBOMHOM CyTOUHBIN X0 (pucyHOK 24). IlepBblif MUHUMYM HACTYINAET PaHO
YTPOM, BMECT€ C MHUHHMYM TEMIIEPATYyphl. 3aT€M XAPAKTEPUCTUKHU BIIAXKHOCTHU
OBICTpO pacTyT BMecTe ¢ Temreparypoit 10 9 — 10 4. Ilocie 3TOro BiIa)KHOCTH
yobiBaeT A0 15 4., Korga HacTtymaeT BTOpOMl MHUHMMYM. B cyxux W »kapkux
MECTHOCTSIX 3TOT THEBHOW MHUHHMMYM SIBJII€TCS IJIaBHBIM. 3aTeM JaBJIEHHUE Mapa
CHOBa pacteT A0 21 — 224., Korjga HacTynaeT BTOPO MaKCHUMYM; IOCJIE 3TOr0 OHA
CHOBA YMEHBIIIAETCS BILUIOTh JO YTPEHHHUX YaCOB.
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[IpuuuHoOll 060lIHO20 CymoOuHO20 X00a BIAAKHOCTH BO3JlyXa SBIAETCS
pa3BUTHE KOHBEKLIMM HAJ CylIed JIETOM B JHEBHbIE 4achl. HaumHas ¢ Bocxonaa
COJIHIIA, [T0YBA HarpeBaeTcsa. BMecTe ¢ 3TUM BO3pacTaeT UCMAPEHUE, U BIAKHOCTh
BO3/1yXa y 36MHOM OBepXHOCTH pacTteT. Ho okono 8-10 4. B mpu3eMHOM cii0€ yxKe
yCTaHaBIMBAETCA HEYCTOWYMBas CTpaTu(UKaius, W KOHBEKIHUS MOJydaeT
JIOCTaTOYHOE pa3BUTHE. B mpolecce KOHBEKIMU BOJASHOW Map IMEPEHOCUTCS B
HalpaBJICHUM €ro TrpaJueHTa, CHHU3Y BBEPX, YTO TMPHUBOJUT K JHEBHOMY
YMEHBUIEHUIO COJEPKAHMS Mapa y 3€MHOW MOBEPXHOCTH. B mpeaBeuepHue yachl
KOHBEKIMsI 0CJIA0EBAET, a UCIIAPEHHUE C HArpeTOM MOYBBI €UIE BEJIHMKO, U MO3ITOMY
CoJIep KaHHe IMapa y 3€MHOM MOBEPXHOCTH HayumHaeT pacTh. Ho B HOYHbBIE 4Yachl
UCIIAPEHUE CUJIBHO YMEHBIIEHO, a NpPH OXJAKIECHUU BO3JyXa OT 3E€MHOMU
MOBEPXHOCTHU BOJASHON J1ap KOHACHCUPYETCs - oOpazyercs poca. OTCI01a U HOYHOE
YMEHBUIEHUE BIAKHOCTH BO3/1yXa.

Ha TOpHBIX CTaHIMAX CYTOYHBIA XOJ XapakTEPUCTHK BJIAXXHOCTU
napasnnened Xony TEMIEpaTypbl: MAaKCHMyM HAacTylaeT IIOCJE MOJyIHs, Korja
KOHBEKIIMsS HauOoyiee MHTEHCUBHO IEPEHOCUT BOASHOW Map B BEPXHUE CIIOM.
AMIUINTYy1a Ha TOPHBIX CTAaHUUAX YMEHBIIECHA, M 3KCTPEMAJIbHBIE 3HAYCHUS
3aIas3abIBatoT.

CyTOUYHBIN XOJ OTHOCHUTEJIBHOM BIIQXKHOCTH 3aBUCUT OT CYTOYHOI'O XOJa
(akTHYeCKOro JaBJEHMs Mapa e U OT CyTOYHOI'O XOJa JaBJICHHUS HACHIIIEHHOTO
napa E. Ho mocnennee HaxomuTcs B NpsAMOM 3aBHCUMOCTH OT CYTOYHOTO XOJa
TeMriepaTypsbl. J[aBieHue napa e B 00OIIEM MEHSETCS B CyTOYHOM XOJI€ HE OY€Hb
3HAUUTEIBHO; TOpa3l0 pe3de MEHSETCS BMECTe C TEeMIepaTypoll JaBieHUE
HaceieHHoOro mapa E. IloaTomMy CyTOYHBIM XOJ OTHOCHTENBHOM BIAXKHOCTH C
JOCTAaTOYHBIM TPHUOIMKEHUEM OOpaTeH CYyTOYHOMY XoAy Temneparypsl. llpu
MOHW)KEHUHM TEMIIEpaTypbl OTHOCUTEIbHAS BIIAXKHOCTh PACTET, MPHU MOBBIIICHUU
TEMIIEpaTyphl - yMEHbIIAETCA. B pe3ynbrare CyTOUHbII MUHUMYM OTHOCUTEJIBHON
BJIQXXHOCTH COBNAAAET C CYTOYHBIM MAaKCHMyMOM TEMIIEpaTypbl BO3AyXa, T.€.
IPUXOAUTCS Ha MOCIENOJYACHHBIE Yachl, @ CYTOYHbI MAKCUMYM OTHOCHTEJIbHOMN
BJIQXKHOCTH COBIAAAET C CYTOYHBIM MHHHMYMOM TEMIEPATYPHI, T.€. MPUXOJUTCS
Ha BpeMs 0KoJ1o Bocxoaa ConHuna.

Ha mope cpennsisi cyTouHasi aMIUIMTY]a OTHOCUTEIBHON BIAXKHOCTU MaJia,
IIOCKOJIBKY Maja TaM M CyTOYHas aMmIuITyAa Temneparypsl. Ha roxHBIX
BHYTpPEHHUX MOpsiX Poccum cyrouHas aMmidtyaa OTHOCUTENIBHOW BIAXKHOCTU
cocTaBisieT 3umoint 5-7%, nerom 10-15%. Ha okeanax oHa elie MEHBIIIE.

Ha cymie cyrounas ammiutyaa Oosibliie, 4eM Ha MOpe, 0cOOeHHO JieToMm. B
JyOnuHe, B ApKO BBIPAKEHHOM MOPCKOM KJIMMAaTe, 3MMOM OHa paBHa 7%, JeTOM
20%; B Bene 3umoit 9%, nerom 27%; B Hykyce (Y306ekucran) 3umoit 25%, jetom
45%. B Unauu B )xapKoe NpeIMyCCOHHOE BpEMS CYTOUHAsl aMIUTATYAa COCTABIISAET
ok0J10 40%, a B nepruo MyCCOHHBIX JOXKAEH - TOIbKO 0K0JI0 20%.

B sicHble THU CYTOYHBIM XOJ OTHOCUTEIIBHOM BJIAXKHOCTH BBIPAXKEH JIyUIIIE,
4yeM B oOJauHble, KaK U CYTOYHBIM X0j TeMmiepaTypsl. Tak, B Bene B sicHble nHU
suMmori amrmuutyna paBHa 20% a getom 43%, T.e. 3HAYMTENBHO OOJBIIE
MPUBEICHHBIX BbIIIE OOLINX CPETHUX.
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Hapyienust B CyTOYHBINH X0 OTHOCUTENIbHOM BIQXKHOCTH BHOCST OpH3bI HA
Oeperax mopei. Ilpu agHeBHOM OpHu3e ¢ MOps TeMmiiepaTypa MOHMXKAETCs, a
OTHOCHTEJIbHAS BJIAYKHOCTh PACTET BONPEKU HOPMAIIBHOMY CYTOYHOMY XOJTy.

B ropHsIx pailoHaxX CyTOYHBINA XOJ OTHOCHTEJIBHOW BIIAJKHOCTH MapaJlICIeH
CYTOYHOMY XOJy TeMmIepaTypbl. MakCUMyM MPUXOJUTCS HA THEBHBIE YaChl, KOTJa
yBeJIM4YeHO 00J1akoo0pa3oBaHue.

['omoBoi X011 JaBiieHUs] mMapa, aOCOIMIOTHOM BIIAKHOCTH W €ro MacCOBOM
JI0JIA TapaJijIeIeH TOJOBOMY XOJy TEMIIEpaTyphl: JIETOM OHa OoJjblle, 3UMOMN
MeHbllie. CaMblii KapKUil M caMbIil XOJOJHBIM MecCAlbl To/la OOBIKHOBEHHO
ABJISIIOTCS] U MECSIIIaMU ¢ HanOOJBIIUM U HAMMEHBIIINM 3HAYCHUEM JaBJICHUS Hapa.
HNHorna skcTpemMalbHbIE 3HAYEHUS COJEpKaHUS IMapa 3amas3iblBalOT HAa Mecsll
OTHOCHUTEJIHO J3KCTPEMYMOB TemIepaTypbl. B Tex paliloHax TpPONUKOB, TJe
MaKCUMYM TEMIIEPAaTypbl OTMEYAETCS 10 Havalla JOKIJIMBOT0O NEPHOIa, MAKCUMYM
COJZIEprKaHMs Iapa COBNAJAET C HAYaJIOM JIOXKICH.

['ogoBast amruMtyaa JaBiieHUs mapa TeM OoJibllie, 4eM OOJIbIe TroJI0Bas
aMIiutyaa temmneparypbl. CienoBaTelbHO, B KOHTUHEHTAJIBHOM KIIMMATE OHAa
0oJbllIe, YEM B MOPCKOM, €111e OO0JIbIIIE OHA B MyCCOHAX 00JIACTAX, [€ CYIIECTBYET
pe3Kasi IPOTHUBOMOJIOAKHOCTh MEXKIY CYXOi 3UMOI U BIaKHBIM JieToM. Ha okeanax
¥ B MOPCKOM KJIMMaTe Ha CyIlle, 0COOEHHO B AKBAaTOPUAIBHBIX 00JACTIX, TOI0Bas
aMILUTUTYZAa COJIEpKaHUsS Mapa mMana.

Hanpumep, cpenHue 3HaueHUs JABJICHUS Iapa COCTaBISAIOT: B MocCkBe
(KOHTMHEHTaIbHBIA KIUMaT) B sitHBape - 3 rlla, B utone — 16 rlla; B [Tapuxe
(Mopckoit knumar) B ssHBape — 6 rlla, B aBrycre — 14 rlla; B Ilekune (MyccoHHBIN
knuMar) B ssHBape — 3 rlla, B utone — 24 rlla; B [xakaprte (3KBaTopuaibHbIN
kimumar) B aBrycte — 26 rlla, B anpene — 29 rlla.

B ronoBoM xoJi€ OTHOCHUTEIbHAS BIAXKHOCTh TAKXKE MEHSIETCSI 00OpaTHO X0y
temneparypel. Hanpumep, B MockBe oHa B siHBape paBHa 85%, B urone 68%.
OnHako B MyCCOHHBIX pailOHaX OTHOCUTENbHAS BIAKHOCTh YBEIUYEHA JIETOM, IIPH
MOCTYIUIEHUM MOPCKOTO BO31yXa W MpU BBINAJECHUUM MYCCOHHBIX JOXKIEH, U
YMEHbIIIEHAa 3UMOM, B MEPUOJ BHIHOCA BO3AYIIHBIX Macc ¢ Marepuka. Hampumep,
B0 BnagmBocToke oHa B utosie coctasisieT 89%, B HOsiOpe - 68%.

C BBICOTOI JIaBlieHHE BOJSHOTO Tapa, adCOJIFOTHAS BIAKHOCTh U MacCOBas
JI0JISI BOJISTHOTO Tiapa yosiBatoT. B HmkaeM npuzemHoM 100 M cioe pacripeenenue
YKa3aHHBIX BEJIMYMH JIOCTATOYHO XOPOIIO OMNHUCHIBACTCS JIOTapU(PMUYECKUM
3aKOHOM.

YObIBaHNME BIAXXHOCTH C BBICOTOHM BBIIIE MPU3EMHOTO CJIOsi aTMOc(epsl B
OTHEJIbHBIX CIIy4asX IMPOUCXOJUT TOPa3HOMY B 3aBUCUMOCTH OT YCJIOBHI
nepeMeIBaHus BO3AyXa U OT BEPTHKAJIBLHOIO paclipejieiieHus TeMneparypsl. B
CpellHEM JIaBJIEHUE BOASHOTO Mapa yobIBaeT ¢ BbICOTOM. BmecTe ¢ naBieHuemM mnapa
TaK k€ OBICTPO YOBIBACT C BBICOTOM M a0COJIFOTHAS BJIAKHOCTh BO3/IyXa.

CyliecTByIOT 3MIHUpUYEcKre (OPMYJIbl, OMUCHIBAIOLINE pacCHpeieiIeHHe
XapaKTEPUCTUK BIAKHOCTU MO BBICOTE. B wacTHOCTH, 3TO (hopmyna 3ropuHra-
Xpruana:
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e=¢g,-10 & 120 (7.12)

rac € ,-I1aBJICHUE BOJSHOIO IIapa Ha YpOBHE 3eMHOH INOBCPXHOCTH, Z - BBICOTA B

KHJIOMETPAX.

[To nanHbiM u3MepeHuit 55% Bcero BOJSHOrO Mapa COCpPEIOTOYCHA B
HkHeM 2,0 kM ciioe, B cinoe 0-5 kM - okoJio 90% u cBeitie 99% - B Tponiocdepe.

OTHOCHUTENbHAS BIIAXKHOCTh MEHSETCSI C BEICOTOM MEHEE 3aKOHOMEPHO, HO B
o0meMm, oOHa ¢ BbIcOTOW yObiBaeT. Ha ypoBHSX, Trae NPOUCXOAUT
o0nakoo0pa3oBaHKe, OTHOCUTEIbHAS BIAKHOCTh, KOHEUHO, TIOBBINICHA. B crosx ¢
TEMIEPATYPHBIMA HWHBEPCUSIMH OHA YMEHBIIAETCSI OYEHb PE3KO BCIEACTBUE
MOBBIIIIEHUS TEMIIEPATYypPHI.

3Has pacnpeneneHde aOCOJIIOTHOM BJI@XKHOCTU IO BBICOTE, MOXKHO
MOJICUNTATh, CKOJIBKO BOJITHOTO IMapa COJIEP>KUTCS BO BCEM CTOJIOE BO3AyXa Hajl
CAUHULIECH IUIOHaAX 3€MHOM MOBEPXHOCTH. Ty BEJIMYMHA  HA3bIBAOT
enazocodepaicanuem atMochepHoro crosda. B cpenqneM Hall KakIbIM KBaJApPaTHBIM
METPOM 3EMHOM IMOBEPXHOCTHU B BO3AYXE COIEPKHUTCA OKOJIO 28,5 KI' BOIASHOIO
napa.

7.5. Kongencanus u cydqumanus BOASIHOIO nmapa B armocgepe

B armocdepe u Ha 3eMHOI TOBEPXHOCTH MOCTOSTHHO MPOUCXOAAT (ha30BbIE
nepexoAbl BOAbI U3 OJHOTO arperatHoro COCTOsHUs B npyroe. ['paduuecku 3TH
nepexoasl U300paxaroTcs ¢ MOMOUIBIO TUAarpaMMbl (Pa30BbIX COCTOSTHUMN ISl BOJIBI
(pucyHok 25). Ha muarpamme BBIIETSIOTCS TpH O0JAacTH, B Tpeneiax Kaxaou W3
KOTOPBIX BOJIa HAXOAMUTCS JTMOO B KPUCTAIMYECKOM (ha30BOM COCTOSIHUU (Jief),
100 B KHUIKOM - BOJIa, JIMOO B TapOOOpa3HOM - Tap.

Jlunuss OM xapakTepu3yeT yCIOBUSA, TPH KOTOPBIX HAOIIOJAeTCs
JWHAMUYECKOE PaBHOBECHUE MEXIY MOSIBICHUEM JIbJIa M KPUCTAUIU3ALUEH BOJBI.
Jluauss OK COOTBETCTBYeM DPaBHOBECHBIM YCIIOBUSIM JBYX (ha30BBIX COCTOSHUM:
KOHJIEHCAIMs U ucnapenue. JlJis KoHaeHcauu Heo0X0IuMO, 9TOOBI BOASHOM Tap
Haxonuics B coctossHud Hacekimenus. Jluaus ON xapakrepusyeT mnepexon
BOJSTHOTO TIapa, MUHYS KUJIKYIO a3y, cpa3y B KPUCTALIMYECKOE COCTOSIHUE. DTOT
npoliecc HasbiBaeTcsa cyonumayueti. Touka O, B KOTOPOM CXOIATCS TPU KPUBBIE,
HaspIBaeTcs TpouHOoW Toukoul. Ee xoopaumnatei: t=0,01°C (273,16 K), E, =6,11

rlla. [Ipu 3TuX 3HaYEHUSAX TeMIepaTypbl U AABICHUS BCEe TPHU (a3bl HAXOIATCS B
COCTOSIHUH PaBHOBECHSL.

[Tpun nmonoxurensHbix Temneparypax (t > 0°C) Boga MOXKeT HaXOAUTHCS
TOJIBKO B JKUJAKOM WM MapooOpa3HOM COCTOSHUU. HackleHnne Moxer
IIPOUCXOJIUTH MPU CTPOrO ONPEIECICHHOM 3HAa4eHUH Temneparypsl. [Ipu sTtom c
pPOCTOM TEMITEpATyphl JABICHHE HACBILIEHUS YBEJIMUNBAECTCS CHA4YaJla MEJJIEHHO, a
3ateM Bce ObicTpee (kpuBas OK). OueHuM BIHMSHHE U3MEHEHHS TeMIepaTyphl Ha
W3MEHEHUE J1aBJICHUs HachllleHus. [Ipeanonoxum, 4ro Temneparypa U3MeHs1ach
Ha OJHO U TO ke 3HaueHue A7 = 1°C, HO B pa3nuMyHbIX 4YacTax KpuBoil OK
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(T,>T,). Ansa oboux 3HAYEHUH TeMIepaTypbl, COOTBETCTBYIOIINE MPHUPAIICHUSIM
JIaBJICHUs HACBILIEHHOTO Mapa, OyayT pa3HbIMH: AE,>AE,. DTO O3HA4yaeT, yTo
IIPU ITIOHWKEHUHU TEMIIEPATYPhI HACBIIEHHOTO BO3/1yXa HA OJHO U TO YK€ 3HAYCHUE
IIPU BBICOKUX TEMIIEpaTypax KOHIACHCUPYETCS BOJISHOTO mapa OoJjblle, YeM Ipu
HU3KHUX TEMIIEpaTypax.

Paccmorpum kakme-nmu6o Tpu Touku A, B, C, pacmojoKeHHbIE Ha OJHOMN
NpsAMOM, NapaJUIeIbHOM OCH OpAMHAT. Temmeparypa BCE€X TOYEK OJMHAKOBA.
CoOTBETCTBYIOUIME JABICHUS BOASHOIO Mapa B 3TUX TOYKAX: ey, ep, ec . B Touke
C, pacrionoxeHHo Ha kpuBoil OK, BOISHON map W BOJA HaXOUATCS B COCTOSIHUU
pPaBHOBECHsI, T.€. KOJWUYECTBO MCHAPAIOLICHCS BOABI PABHO KOJUYECTBY
CKOHJICHCUPOBABIIIETOCS BOASHOIO napa. B Touke A naBieHue BOASHOTO Iapa ey
MEHBIIIE 1aBJIeHUs HachlIleHUs (e < E), COOTBETCTBYIOLETO TEMIEPATYPE TaHHOU
TOYKH. B 3TOM ciyyae ucmapeHue BOAbl NpeoOianaeT HajJ KOHACHCALUEW, U
IpOLECC UcTapeHus OyAeT JIMThCS JI0 TeX MOop, MoKa Boja He ucnaputcs. Otcrona
CIIEyeT, YTO YCTOWYUBBIM COCTOSSHUEM B TOYKe A SBIsSETCA NapooOpa3Hoe
COCTOSIHME. AHAJIOTMYHBIE PACCYKACHUS IIOKA3bIBAET, YTO YCTOWYMBBIM COC-
TOSIHUEM B TOUKE B SBIISIETCS KUIKOE COCTOSHHUE.
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Puc. 25. 3aBucruMOCTb J1aBJICHUSI HACHIIIIEHUS OT TeMIEPaTyphl U (ha30BOTO
COCTOSIHUSI UCTIAPSIIOIIEH MOBEPXHOCTH.

[Ipu otpunarensubix Temmeparypax (1°C<0°C) Boma MOXKET HaXOAUTHCS
KaK B KPUCTAJUIMYECKOM (Jiel), TaK M B KUJKOM (IIEPEOXJIaXKIACHHOM) COCTOSIHUU.
[Ipu 3TOM coCTOsIHHE NMEPEOXITAKIECHUS MOXKET OKa3aThCad yCTOWYMBBIM. CpaBHUM
JIABJIEHUE HACBIIIEHHOTO BOJSHOTO Mapa HaJ MEepeoXJa)xJACHHOW BOJAOW U JbJAOM
Ipy  OTPULIATENBHBIX TeMmIeparypax. BBHay TOro, 4YTo CHJIBI CUEIUICHUS
BBUIETAIONIMX MOJIEKYJ BOJASHOrO Mapa C MOJIEKYJIaMH BOJbl MEHbBIIE UX CHII
CIEIJICHUSI C MOJIEKyJaMU JIbJla, PABHOBEeCHOe O0aGlleHue B005IHO20 Napa HAo
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NepeoxnadcOeHHOU 6000l Ooabule, YeM HAO0 ab0om (TIPU OJHOM W TOU IKe
TeMreparype).

Ecnu B o6Gnake umeeTcsi cMech BOJSHBIX Karellb U KPUCTaJUIOB Jibja, TO B
HeM OyJeT MPOUCXOIAUTH MPEUMYIIECTBEHHBIH POCT KPUCTAUIOB B pe3yJIbTaTe
CyOiMManuy Ha HUX BOJIIHOTO Iapa.

Touku, pacronoX)eHHble MEXy KPUBBIMU JABJICHUS HACBHIIICHHOTO
BOJSHOTO Tapa HaJ NEPeOXJTaKICHHONM BOJOW U JIBAOM, COOTBETCTBYIOT
HEYCTONYMBOMY COCTOSTHUE MEXKTY JIbJIOM U ITapOM.

KpomMe paccMOTpeHHBIX BbIllI€ 3aBUCUMOCTEH JABJICHUS HACHIIICHUS OT
TeMrepaTypbl U (a30BOr0 COCTOSIHUSI UCHAPSAIONIEH MOBEPXHOCTH, HA JABJICHHE
HACBIIICHUS ISHCTBYIOT U Apyrue GhakTopsl. Beiaennm riaBHbIC U3 HUX.

a. Kpususna ucnapawoweu nosepxnocmu. PaccmoTpuM Tpu  BUIa
UCIAPAIONIMX TOBEPXHOCTEH: BBIMYKIYIO, IUIOCKYH0 M BorHytyto. Kaxnas
MOJIEKYJa BOISHOIO Iapa B3aWUMOJIECUCTBYET C MOJIEKYJIAMHU KUIAKOCTH. ITO
B3aMMOJICUCTBUE 3aBUCUT OT paauyca c@epbl B3aUMOJCUCTBUS OTICIbHOU
Mosiekysbl.  Ecnu  ucnapsitonasics MOBEPXHOCTh  BBIYKJIas, TO B  cdepy
B3aMMOJICUCTBUS TIOMAJIa€T MEHBIIE MOJIEKYJ >KHIAKOCTH, 4Ye€M IMpH IUIOCKON
MOBEPXHOCTU. DTO MPUBOJUT K TOMY, YTO BBUIET MOJEKYJT U3 BBIIYKJION
MOBEPXHOCTU O0JieryeH (M3 BOTHYTOM - 3aTPyAHEH) MO CPaBHEHUIO C IUIOCKOU
MOBEpPXHOCThIO. [lo 9TON mnpuuyuHE [NaBlieHHE HACBHIIMICHUS HaJ BBITYKION
MOBEPXHOCTHIO OOJIbIIIE, YEM HAaJl IUIOCKOW, a HaJ BOTHYTOM, MEHBIIE, YEM HaJl
IUIocKoM, T1.€. E,,,,, >E>E,,..

B ycnoBusx atMocdepbl BBIMYKIYIO MOBEPXHOCTh MMEIOT KaIljd BOJIbI B
obsiake. Pa3zmepnl 00JIaUHBIX AJIEMEHTOB MMEIOT JOBOJIBHO IIMPOKHI CHEKTP: OT
MEJIKUX Kalleldb J0 KPYMHBIX. Paauychl KpMBU3HBI 3THX Kalledb HEOIWHAKOBBHI.
JlaBlieHHE HaCBHIIIEHUS 3aBUCUT OT KPUBHM3HBI Kanenb. [lo cooOpaxeHusm
W3JI0)KCHHBIM BBINIE, JABJICHWE HACBHIIMICHUS HAJ KPYMHBIMUA KaruiiMu Oyjaer
MEHBIIIE, YeM HaJ MENKUMH, T.e. ER<E,, rae R>r. D10 06cTOsITENHCTBO IPUBOIUT K
TOMY, YTO B 00JIAKE TIPOUCXOJIUT HEPEeKOHOeHCayus MEITKUX Karellb Ha KPyITHbIE.

6. Pacmeopvl coneti. B peanbHOW aTMocdepe BOASHOW  Tmap
KOHJICHCUPYETCA Ha A0pax KOHOeHcayuu, CPeId KOTOPHIX MOTYT OBbITh YaCTHIIBI
BCEBO3MOXHBIX COJIEM U APYrux npumecen. M3BeCTHO, 4TO JaBJI€HUE HACBIIICHUSA
HaJ[ pacTBOPOM BCEr/la MEHBINIC JABJICHUS HACBHIIMICHHUS HAJ YUCTOW BOJOM (Tpu
OJIMHAKOBOW TemmepaTrype). B pesynbraTe 3TOro BO3HUKAET Pa3HOCTh MEXKIY
(dakTUYeCKUM JaBJIEHUEM BOJSHOTO Tlapa U JaBJIEHUEM HACBIIMICHUS Ha
MOBEPXHOCTH KaIUIM, COJIepXKalled pacTBOpP COJIM, BCJCACTBHE 4YEro Karuis
HAYMHAET YKPYMHATHCS. JTO MPUBOJIUT K OBICTPOMY YKPYITHEHHIO TaKOIro poja
Karmesiab ¥ 00pa3oBaHuUIo 00J1aKa.

6. Hanuuue Ha xamie anexmpuueckozo 3apsda TOTO WIA WHOTO 3HaKa
MPUBOJUT K YMEHBIIICHUIO PAaBHOBECHOTO JIaBJIEHUS BOJSHOTO Tapa. OIHaKo, 3TO
SBJICHUE CYIECTBEHHO JIMIIb B CIy4ae OYEHb MEJKHUX Kameib (paanycoM MopsiaKa
10°-107 cm).

Heobxooumvim  @uszuueckum  ycnoguem KoHACHcAIMU  (CyOImMMaIiim)
BOJSTHOTO Tapa B atMoc(epe SBISICTCS MOHUKEHUE TeMITIEpaTyphl BO3AyXa HUKE
TOYKH POCHI (WM HHEs). DTO BO3MOXKHO JHOO MPH OXJAXKJIECHUU KaKOT0-JIU0O
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o0beMa BO3/yXa MpPH MOCTOSHHOM BJIArOCOAEPKAHUHU, JTUOO MPH YBEIHMUEHUU €T
BJIATOCOJCpKAaHUs TMpU TMOCTOSIHHOW Temreparype. B peanbHOl aTMocdepe
00bIYHO 00a (hakTOpa AEUCTBYIOT OJJHOBPEMEHHO.

OxJaxkeHue BO3AYIIHON Macchl MOXKET MPOUCXOAMUTH CIEAYIONIUM o0pa-
30M:

- IyTEM MOHI>KEHHSI TEMIIEPaTypbl IPH a1nadaTHYECKOM OIbEME BO3/1yXa;

- TIyTeM CONPUKOCHOBEHUN TEIUIOrO0 BO3AyXa C XOJOJHOM 3eMHOM
MOBEPXHOCTHIO;

- TOTepH Temja WyTeM U3IyYeHUS U TOCIEAYIOMHUM OXJIAXICHUEM
MIPU3EMHOTO CJI0s aTMOoc(depnl (00pa3oBaHKe POCKI, UHES, TyMaHa);

- IyTeM TypOyJIEHTHOTO U MOJEKYJSPHOTO TEIJI000MEHa ABYX Pa3HOPOIHBIX
0 TEPMUYECKUM CBOMCTBAM BO3AYLIHBIX MAacC, COAEpXKAIUX ONM3KUN K
HACBIIIECHUIO BOJISTHOM Map MpH UX CMEIICHUU.

VYBenuueHue BIArocoJIep:KaHus BO3AYIIHON MacChl MOXKET MPOUCXOAUTH

A100 MpHU UCTIAPEHUH B HErO KaKoro-aubo KOJMYecTBa BOASIHOIO Hapa, JIMOo mpu
TOPU30HTAJIBHON aJBEKLMHU O0JI€e BIaXKHOIO BO3yXa B IAHHYIO MECTHOCTb.

g Toro, yToOBl HayaliCs MPOLECC KOHJEHCAIMH, B aTMOC(EpPE JOJKHBI
UMEThCS A0pa KOHOeHcayuu. ITO docmamoyHoe YCIOBUE JUIs KOHJICHCAIITMOHHBIX
npoueccoB. B orcyTcTBuM siiep KOHAEHCAMU 00pa30BaHUE 3apObILIEBBIX KaIeb
HE MPOUCXOAUIIO OBl Ja)ke MIPU BOCBMUKPATHOM IE€PECHIIICHUH.

B armocdepe, Kak mOKazamuM HCCIEIOBAaHUSA, BCTPEYAOTCS s0pd
KOHOeHcayuu, pa3Mep KOTOPbIX U3MEHSIETCS B IIMPOKUX Mpeenax - OT 107 0 10°
cM. Slipa KoHIEHCAIH IEJST 10 pa3MepaM Ha TPH TPYIIIIH:

- wactumsl pagmycom ot 5-107 mo 2-10° cM, KOTOpBIE HA3BIBAIOT A0pAMU
Aumkxkena,

- wactuipl pagrycoM ot 2107 1o 10™ cm, Tak HasbIBaeMbIe KpynHbLe 0P,

- YaCTHIIbl PaNyCOM Gombire 10 cM, HasbIBAGMBIC CUCAHMCKUMU
A0pamu KOHOeHCayuu.

Snpa KoHAEHCAMU HEPABHOMEPHO PACIPEACIISIIOTCS O BBICOTE (PUCYHOK

26). Ha pucynke 1o ocu aObCIiuce OTI0KEHO OTHOIICHNE KOHIICHTPAIIMH YaCcTHI] Ha
HPOM3BOJILHOW BBICOTE K MX KOHIIGHTpAIMK Y TTOBepxHOCTH 3emun (N/ny).
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Puc. 26. BepTtukanbHoe pacnpeaenacHue siaep KOHICHCAun
(cpennee 3a 1960-1964 rr.).
TamkenT: 1 — ngeto (neHb), 3 — 3uMa (yTpo);
Kues: 2 — nero (nesn), 4 — 3uma (yTpo).

7.6. Tymanbl. Ux kiaccupurkanus

Tymanom Ha3bIBACTCS CKOTUICHHE MPOAYKTOB KOHACHCAIMH (Kareib, BOJIBI,
KpUCTAJUIOB JibJa WM TeX W JAPYIMX BMECTE), B3BEIICHHBIX B BO3IyXe
HETMOCPEJICTBEHHO HaJ 3€MHOM MOBEPXHOCTHIO, MPU KOTOPOM TOPU3OHTAIbHAS
JATbHOCTh BUIMMOCTH CHUYKAETCs 0 1 KM 1 MeHee.

[Tpu BummMocTu oT 1 kM u GoJee Ta B3BEIIEHHAs! B BO3/IyXe COBOKYITHOCTh
Karelb Wiu KPUCTAIIIOB JIb/Ia Ha3bIBAETCS ObIMKOU.

B 3aBHCHMOCTH OT BBICOTBI BEpXHEH TPAHUIIBI CJIOS TyMaHa MOKHO yCIIOBHO
pasnyath:

- MI03eMHbIE TyMaHbl (IIPU BBICOTE /10 2 M);

- Hu3kue (2-10 m);

- cpennue (10-100 m);

- Beicokue (6osiee 100 m).

OTtMeTuM, YTO MOMHUMO TyMaHa M JBIMKH, YXYJIIEHUE BUIAMOCTH MOXKET
MPOUCXOMUTh TIPHU 3albUICHUM WM 3aJbIMJICHHH BO3[yXa. JTO SBJICHUE Ha-
3bIBaeTCA Menou. OTHOCHUTEINIbHAS BJIAKHOCTh B HEMl HaMHOTro MeHblie 100%.

[Tpuntunel K1accupuKay TYMaHOB MOTYT OBITh pa3iuyHbIMH. [1o MHK-
POCTPYKTYPHBIM  XapaKTEPUCTUKAM BBIICISIOT TyMaHbl — KalelbHO-KUJIKHE,
KPUCTAJUTMYECKHUE, CMEIIIAHHBIE M COCTOSIINE U3 TBEPJBIX YACTUYCK JbIMA, TBLIH,
MIPOMBITIUICHHBIX BBIOPOCOB (cmor). [lo pacmpenenennio B TymMaHax Kameib I10
pasMepaM paziMuyaroT MOHOIUCIIEPCHBIE W MOoJuauciepcHble. [10 HHTEHCUBHOCTH
OOBIYHO BBIJEIAIOT ciadbie TymaHbl ¢ BUAMMOCTHIO 500-1000 M, ymepeHHBIE C
BUIUMOCTEIO 100-500 M 1 cuiibHBIE - ¢ BUIMMOCTEIO MeHee 100 M.

[lo ¢usmyeckum  ycnoBusiM  00pa3oBaHMsl  MPUHATA  Cleayrouas
kiaccudukanys TyMaHoB (puc. 27). TymaHbl AensIT Ha JBa Kjacca: TyMaHbI
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OXJIQXJEHUS W TyMaHbl HcHapeHus. B 3aBUCMMOCTH OT XapakTepa W3MEHEHHs
TEMIIepaTypbl TyMaHbl OXJ@XKJEHUS TOJAPA3NEIAIOTCS Ha paJuallMOHHbIE U
a/IBEKTUBHbBIC, & TyMaHbl UCTIAPEHUS - Ha TYMaHbl UCHIAPEHUSI C TTOBEPXHOCTH BO/IbI
Y TyMaHbl UCTIAPEHUS Karnelb J0X/s ((pOHTAIILHEIE).

TyMaHbI
TyMaHEL TyMaHEL TymMaHpl, oOpas3ynumecs Opu
OXJIaXIeHud VCIapeHusa CT'OpPaHUM TOIJIMBA
AIBEeKTUBHEE PagmaumMoHHEIE
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Puc. 27. Cxema kmaccudukanuyu TyMaHOB.

[Tpu HuU3KMX TemmepaTypax W HEOOJNBIIMX 3amacax BOJSHOTO Iapa B
atMocepe, B Hee MOXET IoNajgaTh JOMOJIHUTEIbHAsI Bjara B pe3yJbTaTe
CrOpaHHus TOIUIMBA B HACEJICHHBIX IMyHKTaX U Ha MPOMBIIIJICHHBIX 00bEKTaX. ITO
IIPUBOJUT K 3HAYUTEIILHOMY YBEJIMYEHUIO OTHOCUTEJIBHON BIAXKHOCTH BO3JyXa U
o0pa3oBaHMIO 0OCOOOT0 BHJAa TyMaHa, HE CBA3aHHOTO HEMOCPEICTBEHHO HU C
OXJIQXJEHUEM, HA C MUCIAPEHUEM B €CTECTBEHHBIX yCioBUAX. K Takum TymaHam
OTHOCATCA Tak Ha3blBaeMble «CHOMpPCKHME TyMaHbl», HaOMoJaomumecs: B
0€3BETPEHHYI0 MOPO3HYIO NOroAy B HaceleHHbIX NMyHkTax Cubupu. Takoro xe
poAa TyMaHbI MPU TEX K€ METEOPOJIOTMYECKHX YCIOBHUSX MOTYT BO3HHUKHYTH B
KPYIHBIX MPOMBIIIIEHHBIX HeHTpax. [Ipu OOIbIIMX KOHUEHTpalusX B BO3AyXe
MPOMBIIIUIEHHBIX U TPAHCHOPTHBIX BBIOPOCOB BO3HUKAET €€ OAMH OCOOBIN BUA
TymaHa — cmoe. CMOTr MOXeT HaOJI0JaThbCid M NPHU CPABHUTENBHO BBICOKOU
TeMIIEpaType.

PaccMoTpum mMeTeoposoruueckue yclioBusi 00pa3oBaHUs pa3IUYHBIX THUIIOB
TYMaHOB.

1. Aosexmusnvie mymanbl BO3HHUKAIOT B TEIJIBIX BO3AYIIHBIX Maccax,
NepPEeMEIIAIONINXCs HaJl 0oJjiee XOJOJHOW MOBEPXHOCTHIO, T.€. IPU MEpPEMEIICHUN
BO3AYIIHBIX MAacC U3 HU3KHUX IIMPOT B BBICOKME WJIA 3UMOM C TEIJIOTO MOps Ha
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XOJIOZHYIO CYIy, JETOM C TEIUION CyIIM Ha XOJOJHOE MOpPE, a TAKXKe C TEIUIbIX
Y4aCTKOB MOPCKOH MOBEPXHOCTH Ha XOJIOJHBIE (Hampumep, vy HerodayHaienna
py MEepeHoce BO3ayXa M3 00JIacTU Temioro teueHus [onbdpcTpuma B 00JacTh
xoJoiHoro Jlabpagopckoro TeueHus).

Ha cymie anBekTHBHBIE TyMaHbl HAOJIOJIAIOTCS Yallle BCETO OCEHBIO U 3U-
MOM, KOTJla CYHIECTBYIOT OCOOCHHO 3HAYUTENbHBIC pa3liuyusi B TeMIIEpaType
MEXIy HU3KMMHU M BBICOKMMH IIUPOTAMH, a TAKKE MEXKIY cymiedl u mopem. Ha
MOpE OHU HAOJIFOIAOTCS Yallle BECHOU U JIETOM.

AJIBEKTUBHBIE TYMaHbl MPOCTUPAIOTCS B BBICOTY HAa COTHH METpOB. B HuX
MOXET MPOUCXOJUTh KOaryJjsilius Kamellb, WU OHU MPUHUMAIOT MOPOCSIIUN
XapakTep: Hanbosee KPYIHbIE KaleJIbKU U3 HUX BBINAJIA0T.

JUist oOpa3oBaHMs  aJBEKTUBHBIX TYMaHOB OJIarONPHUATHBI CJEAYIOLINE
METEOPOJIOTUYECKUE YCIOBHUSA:

® BBICOKAS] OTHOCUTEJIbHAS BIIAXKHOCTh TEIUJION BO3AYIIHOW MacChl MpU €&

HAaTEKaHWH HA XOJIOJHYIO MMOJICTUIIAIONIYIO TOBEPXHOCTH;

e (QoJbIIasi pa3HOCTh TEMIIEPATyp BO3IYIIHOW MAacChl M 3€MHOM TTOBEPXHOCTH;

e ciabble WIM yMEPEHHbIE CKOpOCTU BeTpa (2 — 5 M/c); mipu Oosiee CUIILHOM
BETPE PAa3BHBACTCS 3HAUUTEIBHBIM TYpOYJEHTHBII OOMEH, KOTOpBIA

MPENSATCTBYET 00Pa30BaHUIO TYMaHa;

® YBEJIMYEHUE WJIM IOCTOSTHCTBO MacCOBOM JOJIM BOJSHOIO Mapa C BBICOTOM,

MO/ BIUSHUEM TYypOYJIEHTHOTO OOMEHa KOJIMYECTBO BOJSIHOTO Tapa BOJIU3H

3eMHOH MOBEpXHOCTU OyAeT YBEIMYMBATHCS 3a CUET IEepeHoca u3 Oojee

BBICOKHUX CJIOEB;

® yMepeHHas yCTOWuYuBas cTpaTu(UKaUsi W CPaBHUTENIBHO  CiaObIi

TypOyJIeHTHBIA ~ OOMEH; TMpU OYEHb YCTOMUYMBOM  cTpaTU(UKAUU

3aMemJIsieTCa  MPOIECC OXJIAXKAECHUS BO3AyXa OT 3€MHOM MOBEPXHOCTH U

TyMaH o0pa3yeTcsi TOJIbKO B TOHKOM CJIO€.

2. PaouayuoHnuvie mymaHul PA3NUYAIOTCS IBYX THUIIOB: IO3EMHbIE U
BbICOKHE. [lo3emHble mymansl HAOMIOAAIOTCS TOJIBKO HAJl CyIIEH B SICHBIE M TUXHE
HOuM. OHU CBSI3aHbl C HOYHBIM PAJUAllMOHHBIM BBIXOJA)XKMBAHHEM IOYBBI WIIU
CHEXXHOT'O TMOKpOBa. BBEpX OHM pacmpOCTpaHSAIOTCA JHIIL HA JECATKA METPOB.
Pacnipenenenne nx HOCUT JIOKAJIBHBIN XapaKTep: BO3HUKAIOT MSTHAMHU, OCOOEHHO B
HU3WHAX, BOJIM3M OOJIOT, Ha JICCHBIX IMoJsHaX. Hax OonpmiiMu peKamMu OHH HE
BO3HUKAIOT BCJIE/ICTBME KOHBEKIIMM HaJ TETUIOW (B HOYHBIE Yachl) BOJIOK.

[TozemHble TyMaHbl O0pa3yrOTCS B TUXYHO MOrOJy, HO HE MpHU ILITUIE -
HeOOoJIbIIasi CKOPOCTh BETpa HEOOXOAMMA, IS BOSHUKHOBEHMS TypOYJIEHTHOCTH,
0OyCJIOBIIMBAIOIIEH pacpoCTpaHEHUE OXJIAKICHUSI U TyMaHOOOPa30BaHUsI BBEPX.
OTH TyMaHbl BO3HUKAIOT B CJIO€ MPU3EMHON MHBEPCUU U Tocie Bocxonaa CoHia
MCUYE3al0T BMECTE C HEU.

Bricokue paguaninoHHble TYMaHbl MOTYT HAOJIIOAATHCS HA CyIIE U HA MOpE
JI0 BBICOTBI HECKOJIBKUX COTEH METPOB B YCTOMUMBBIX AHTUIIMKIOHAX B XOJOIHOE
BpeMsl roja. OTO pe3yJbTaT IOCTENEHHOTO, AEHb 3a JHEM, BBIXOJAXXKUBaHUS
BO3/lyXa B HIDKHMX CJIOSIX AQHTUIUKIOHA. Takol TymMaH MOKET COXPaHAThHCA
HeJEesIMU HaJl OOBIIMMU pallOHAMH.
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3. Tymansl ucnapenuss BOSHUKAIOT Yallle BCEr0 OCEHbIO U 3MMOM B XOJIOAHOM
BO3JlyXe Haj Ooiiee Teruion Bomod. Han pekamu u o3epamu B rIyOMHE MaTepUKOB
OHM TOSIBIIAIOTCA BEYEPOM HWIIM HOYBKO, KyJla CTEKAET BO3AYX, OXJIAXKICHHBIN Hal
COCEJHUMH YyYacTKaMy NOuYBbl. TyMaHbl HCHApeHUs MOTYT BO3HHUKATh TaKkKe
BEUEPOM BO BpEMS WJIM IOCJE A0/, KOrJa MoYBa Chblpas U CHJIBHO HCHapseT, a
TeMIepaTypa BO3QyXa NOHWXkaeTcd. Hax apkTHuecKMMH MOPSIMH  TyMaHbI
WCIIAPEHHS] BO3HUKAIOT HAJ IMOJBIHBSIMU WJIM OTKPBITOM BOJON y KPOMKH JIbJA,
KyZia IEPEHOCUTCS 00JIee XOJIOAHBIA BO3YX C JIEASHOIO MOKPOBA WM MAaTEPHUKOB.
Hanx BHyTpeHHMMH MOpsAMHM TakuMu, Kak bantuiickoe u YepHoe, OHH
HAOJI0JAI0TCSL 3UMOM TPU MEPEHOCE Ha HUX XOJOIHBIX BO3AYIIHBIX MAcC C CYIIH.
Tyman wucnapeHuss oOOBIUHO KIyOUTCS U OBICTPO paccemBaeTcsi, TaK Kak
HarpeBaeTcsi CHHU3y OT Teriod Boabl. Ho ecin mpuurMHa TyMaHOOOpa3oBaHHS
JUIUTEIIBHO COXPAHSETCs, TO TYMaH MOET HaOII0AaThCs IOJIONTY.

TyMmaHbl TNEPEYUCICHHBIX BHJOB SBISIOTCS BHYTPUMACCOBBIMHU, T.€.
BO3HUKAIOT BHYTPU BO3JYIIHBIX Macc, HE3aBUCUMO OT ¢poHToB. OpHaKO
HAOJIOJAIOTCS TyMaHbl, CBsI3aHHblE ¢ aTMmochepHbIMU (poHTamu. K Hum
OTHOCHUTCS OJWH M3 BUJOB TyMaHOB MCIAPEHUS - NPeOPpPOHMATbHbIU MYMAH.
Bremanaromue ¢QpoHTaJbHBIE OCaJKH YBIWKHAIOT IMouBy. B  pesynbrare
YCWJIEHHOT'O UCIIAPEHUs, KAK C TIOYBBI, TAK U C NAJAIOUIUX Kaleb T0XKIs, BO3AYX Y
3€MHOI NOBEPXHOCTU JOCTUIAET HACBIIIEHUS U B HEM 0Opa3yercss TyMmaH. Takoi
TyMaH Ha0JI01aeTCs CILIOIIHOM MOJIOCOU repe PPOHTOM BMECTE C TOKAEM.

B cyro4uHOM X0/1€ TyMaHbl Ha paBHUHE UMEIOT MAaKCUMYM MHTEHCUBHOCTH U
NOBTOpAEMOCTH yTpoM. Ha BBICOKMX YpOBHSAX B TOpax TyMaHbl paclpeiesiasioTcs B
TE€YEHUE CYTOK PAaBHOMEPHO WJIM MMEIOT CJIa0blil MaKCUMYM B MOCJENOJIyACHHbIE
yacel. [IprunHa 3akitouaercd B 0COOBIX YCIIOBUSX TYMaHOOOpa3OBaHMS B Tropax.
['opHBIId TyMaH, MO CYLIECTBY, MPEICTaBIsAeT cO0OM 00JaKo, BO3HMKAIOILIEE B
CBSA3M C BOCXOJSIIMM JBIKEHUEM BO3[yXa [0 FOPHBIM CKJIOHAM. ODTOT TyMaH,
CBSI3aHHBIN C agnabaTUYECKUM OXJIAXJACHUEM BO3yXa, MOXET OBbITh BbIIEIEH B
OCOOBI TUIT TyMaHa CKJIOHOB.

BaxxHOl XapakTEepUCTHKOW TyMaHa SBJISIETCS BOJHOCTh. AOcContomHoll
B800HOCMbIO MYMAHO8 HA3BIBAIOT MAacCy Kamneiab BOJABl M KPUCTAUIOB JbJa B
rpaMMax, COJEp)KaIlUXCs, a €IUHUYHOM O0BEeMe BO3AyXa - r/M°. AGCOMIOTHAs
BOJHOCTh TYMaHOB (Jjajiee IMPOCTO BOJHOCThH) M3MEHSETCA B JOBOJBHO HIMPOKHX
npeesiax: OT ThICSYHBIX J1oJen 10 1,5-2 /M .

BogHocth TymaHa BO3pacTaeT C yBEIMYEHHEM €ro HWHTEHCHUBHOCTHU
(tabm. 7.1).

MakcumanbHble 3HAYEHHUsT BOJHOCTM TYMAaHOB OJHOM K TOM K€
WHTEHCUBHOCTU YMEHBIIAIOTCS MPU MEPEXO0JIe OT MOJOKUTEIbHBIX TEMIIEPATYpP K
OTPULIATEIbHBIM.

C pocToM TeMIiepaTypbl MOKET YBEIMYHUBATHCS BOJHOCTH TOJBKO TyMaHOB
OXJaXJeHHs. BOAHOCTb TyMaHOB WCHApPEHUs, HANPOTUB, MPHU IOBBIIIEHUH
TEMIIepaTypa BO3AyX YMEHBIIAETCS. DTO CBA3aHO C TEM, YTO INpPH MOHHKEHUU
TEMIIEpaTypbl BO3JAyXa YBEIMYHMBAETCS PA3HOCTh TEMIEPATYP MEKIAY 3E€MHOMU
MOBEPXHOCTHIO U KaKUM-THOO (PMKCUPOBAHHBIM YPOBHEM (Hampumep, 2 M), 4TO
IPUBOJUT K YCUJICHHUIO TYpOYJIEHTHOTO MOTOKA BOJSHOTO Iapa.
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3 o
Tabauya 7.1 Boonocmv mymanog (2/m”) pasnuuHou uHmMeHCUSHOCmu

MHTEHCUBHOCTH
Tyman t°C TyMaHa
cima0bIit yMEPECHHBIN CUJTHHBIN
AJIBEKTUBHBIN >0 0,02-0,09 0,04-0,18 0,10-0,76
Wcnapenus <0 0,02-0,04 0,05-0,11 0,08-0,37

JApyruMu KOJNMYECTBEHHBIMH IIOKA3aTEIIMU TyMaHa SBIISIIOTCS YHUCIO M
pacnpeneseHue Kameiab IO pa3MepaM. ODKCIEPUMEHTAIbHO YCTAHOBJIEHO, 4YTO
€CTECTBEHHbIE TYMaHbl COCTOSIT M3 YAacCTHUI] Pa3jIMYHOIO pa3Mmepa, T.€. SBISIOTCS
noauoucnepcuoimy. Yucno xamenp B | cv® mmensercss ot 0,5 mo 93 B
aaBEeKTUBHBIX TyMaHax OoT 50 mo 860 B pagmanmoHHbIX TymMaHax ¥ oT 70 mo 500 B
TyMaHaX UCIAPEHUs CPEAHEN HHTEHCUBHOCTH.

Pa3mepsl 371€eMEHTOB TyMaHa Tak)Ke€ M3MEHSAIOTCS B IIMPOKHUX MpEAenax: OT
JoJiel MUKpOMETpa JI0 HECKOJbKUX JECITKOB (B KpHUCTallax - COTEH)
MukpomeTpoB. [IpeoOnanaromiee yucio kamnenap umeeT paauyc 2-18 mxm. Pazmepsl
KPUCTAJUIOB Jibla B TyMaHax HCIApPEHUs COCTABISIIOT 3-125 MKM B cla0bix
TyMaHax, 9-355 MKM B yMepeHHBIX U 9-475 MKM B CUJIbHBIX.

7.7. O6aaka. Knaccupukanus 001aKkoB

Obaaxom Ha3bIBAIOT BUJUMYIO COBOKYITHOCTH B3BEIICHHBIX Kareilb BOJIbI U
KPUCTAJIOB  JIbJIa, HAXOMANIMXCA Ha HEKOTOPOM BBICOTE HAJ 3EMHOMN
noBepxHOCThI0. C TOYKM 3peHUs (PHU3NYECKUX YCIOBUW OOpa30BaHUS MEXKIY
o0nakaMM W TyMaHaMH HUKAaKuX pa3nuuuii HeT. OJHAKO METEOpOJIOTHUYECKHE
yCIIOBUSI 00pa3oBaHHUs OOJIAKOB, a TaKXe HMX BEPTHKaJIbHAs MPOTSKEHHOCTD,
CYIIECTBEHHO OTIUYAIOTCS 110 CPABHEHUIO C TYMaHaMHU.

Obnaka U3MEHSIOT TEIUIOBOM M paJuallMOHHBIN pexuM aTMochepsl, BIUssA
TakuM 00pa3oM Ha (OpMUPOBAHUE TIOTObI U KIIUMATA.

[To dazoBoMy cocTosHHUIO OOJAYHBIX DJIEMEHTOB OOJIaka JENSITCS Ha TpU
KJiacca:

- BOJsIHBIE (KarmelibHbIe) 00J1aKa, COCTOSAIIUE TOJBKO U3 Kaleib; OHU MOTYT
CYUIECTBOBATh HE TOJIBKO NPHU TOJOKUTENBHBIX TeMIepaTypax, HO U IpHU
orpuniarenbHbix (-10°C u HmXKe), B 3TOM cilydae Karid OyZyT HaXOJIUThCS B
MEPEOXIIAKICHHOM COCTOSIHUH, YTO B aTMOC(HEPHBIX YCIOBUAX BIOJIHE OOBIYHO;

- CMeIIaHHbIe 00Jlaka, COCTOSAIIME U3 CMECU MEePEOXTaKICHHBIX Karellb U
JeITHBIX KPUCTAJJIOB; OHU MOTYT CYILIECTBOBAaTh, KaK MPaBUIIO, PU TeMIiepaTypax
oT -10 mo -40°C;

- JeasHble (KpUCTA/UIMYECKHE) oO0Jiaka, COCTOSIIIUE TOJBKO U3 JICISHBIX
KPUCTAJIJIOB; OHU MOTYT CYILIECTBOBAaTh, KaK IPaBWIIO, IPU TEMIEpaTypax HUXKE -
40°C.

Maxkpodusuueckie XapakTepUCTUKA OOJAKOB U TYMaHOB OJIM3KU MEXIY
COOOM.
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AOCOIIIOTHAsT BOJHOCTh BOISHBIX 0071aKkoB cocTaBisgeT oT 0,01 mo 3 r/M3, B
KPUCTAJUIMUECKUX O0JaKax OHA 3HAYMTENIbHO MEHbIIE: COThIE U THICAYHBIE JOJU
r/m°. Pa3Mepb! 06Ia9HBIX KaIleilb H3MEHSIOTCS B IIHPOKHX MPEACIaX - OT ZOJICH 10
COTEH MHUKpPOMETpOB. B 3aBUCHMMOCTH OT YCIOBUH 00pa3oBaHUSI U CTaJUU
pa3BUTHS 00JIAKO MOXKET COCTOSTh U3 Karelb KaK CPABHUTEIBLHO OJJTHOPOIHBIX, TaK
U pa3NuYHbIX MO pazMepaM. [Ipu TasHUM KPUCTAJIOB U MPU B3aUMHOM CIUSTHUU
Kareiab B o01akax oopasyrorcs kamim paaunycoM o 100-200 mxm. bosnee kpyriHbie
KaIlUIA BBINAJAIOT U3 00JIaKa B BUJE MOPOCH WIIH OIS

Yncno kamemb B | CM° H3MEHSETCS OT COTEH A0 ©IMHUIL. Conepxanue
KPHUCTAJUIOB MeHbIIE - nopsiaka 0,1 B e,

[Tpunsto nBa moaxona K kiaccupukanuu o0OIaKoB. B OCHOBY ojHOTO
MoJIOKeH BHemHW Buja (dhopma) 00JaKOB W BBICOTA UX PACIOJOXKEHUS -
Mopdonornueckass (WId MeXIyHapoJHas) kiaccudukanus obnakoB. [pyroi
MPUHITUI OTPaXKaeT OCOOCHHOCTH (PU3NYECKUX MPOIIECCOB 00pa30BaHUs 0OJIAKOB -
reHeThdeckas Kiaccuduxausi.

Meowcoynapoonas knaccugurayusa odnakos conepxutr 10 ocrosuvix ¢hopm
(ponoB) 00aKOB MO HMX BHEIIHEMY BHJY, KOTOPbBIE JIEIAT HA YETHIPE cemelcmea
(apyca). B xaxa0M ceMelcTBe pa3inyaloT HECKOJIbKO pa3Ho8uoOHocmetli 00J1aKoB.

OO01ue cBenenusa 06 oOakax gaHel B Ta0uie 7.2.

OcHoBaHue 00JIaKOB BEPXHETO SIpyca HAXOAMUTCS B MOJSPHBIX MIMPOTaX Ha
BBICOTaxX OT 3 10 8 KM, B YMEPEHHBIX - OT 5 70 13 KM, B Tponn4ueckux - ot 6 10 18
kM. OcHOBaHHME OOJIAKOB CpPEIHEro sipyca pacrnojiaraercsi COOTBETCTBEHHO Ha
BBICOTAaX - 4 kM, 2-7 kM U 2-8 kM. HwxHssg rpanumna o0JakoB HIKHETO spyca
HaXOJUTCS Ha BCEX IMPOTAX MPAKTUYECKH OT 3€MHOM MOBEPXHOCTH JI0 2 KM.

OcHoBaHusl 00JIaKOB BEPTUKAJBHOTO pPAa3BUTHUA OOBIYHO HAXOAATCAd B
HIDKHEM sIpyce, a BEPILIUHbBI IPOHUKAIOT B CPETHUM U JTaXKe B BEPXHUH sIpYC.

Jlagum KpaTKyro XapaKTepUCTHUKY OCHOBHBIM (popMam oOjakoB. BHemHuii
BUJl OCHOBHBIX (OopM OOJAKOB U WX PA3HOBHIHOCTEH NPUBEACH B «ATiac
obmakoBy» (1971).

Ilepucmule o6naxka BHITTASIAT KaK OTAEIbHBIC Humu, TPSAbl WIH TOJIOCHI
BOJIOKHUCTOU CTPYKTYPBIL.

Ilepucmo-kyuesvie obnaxa TPEACTABIAIOT COOOM TpsAAbl WM IUIACTHI,
COCTOSIIIIUE U3 OYEHb MEJIKWX XJIOMbEB, IMIAPUKOB, 3aBUTKOB (OapamikoB). Yacto
OHM HAIIOMUHAIOT PsIOb HA MTOBEPXHOCTH BOJIbI MJIU MECKA.

llepucmo-cnoucmeole obnaka TPEACTABISIOT COOOM TOHKYHO MPO3PAYHYIO
OesiecoBaTylo Byaslb, YaCTUYHO WJIM MOJIHOCTHIO 3aKphIBarolyto HebocBoa. MHorna
OHHM UMEIOT BOJIOKHUCTYIO CTPYKTYPY.

Buvicoko-kyuesvle obnaxa TPEACTaBISAIOT COOON OOJayHBIC IIJIACTHI WIIU
Ipsiibl OEJI0ro WM Ceporo nBeTa (WM OJHOBPEMEHHO 000MX). DTO JOCTAaTOYHO
TOHKHUE oOiaka, Oosiee wim meHee 3ateHstomue Counnie. [lmacter (wmu Tpsbn)
COCTOSIT U3 IJIOCKUX BAJIOB, TUCKOB, TJIACTUH, YAaCTO PACIIOI0KEHHBIX PSAIAMH.
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Tabauya 7.2 Mopgonocuueckasn (mexcoyHapoouas) kiaccugpuxayus 001axKos.

. YHucno
Cemeticmeo
(ipye) Dopma Buo pa3Hoeftc)
Hocmeu
A. Bepxnuii | 1. Ilepucterii — 1. HuteBuaHbIH 3
pyc Cirrus (Ci) (fibratus, Ci fib.)
2. [TnmoTHBIE 2
(spissatus, Ci sp.)
2. Ilepucro-Ky4eBble - 1. BosmHucteie 1
Cirrocumulus (Cc) (undulatus, Cc und.)
2. KyueBooOpa3Hbie 1
(cumuliformis, Cc cuf.)
3. Ilepucro-cinouctsie - 1. HuteBuanbie -
Cirrostratus (Cs) (fibratus, Cs fib.)
2. Tymanoobpa3Hbie -
(nebulosus, Cs neb.)
b. Cpennuii | 4. BeICOKO-Ky4Y€BBIE - 1. BonHucteie 4
pyc Altocumulus (Ac) (undulatus, Ac und.)
2. KyueBooOpa3zHsbie 4
(cumuliformis, Ac ful.)
5. BBICOKO-CIIOUCTBIE - 1. Tymanoo6pasHbie 3
Altostratus (As) (nebulosus, As neb.)
2. BonHuCTHIE 3
(undulatus, As und.)
B. Hwxnunii | 6. Cioucto-Ky4yeBble - 1. BonmHuctoie 3
pyc Stratocumulus (Sc) (undulatus, Sc und.)
2. Ky4yeBooOpa3Hbie 4
(cumuliformis, Sc ful.)
7. Cnoucrsle - 1. TymanooOpa3Hblie -
Stratus (St) (nebulosus, St neb.)
2. BonHucrelie -
(undulatus, St und.)
3. PazopBanHbIe 1
(fractus, St fr.)
8. C1oucTo-10XIeBbIe - - -
Nimbostratus (Ns)
I Oobnaxa | 9. KyueBble — 1. ITnockue 1
BeprukansHoro | Cumulus (Cu) (humulis, Cu hum.)
pa3BUTHA 2. Cpennue -
(mediocris, Cu med.)
3. Momuinsie 1
(congestus, Cu cong.)
10. KyueBo-goxaesbie - | 1. JIbicbie 1
(Cumulonimbus, (Cb) (calvus, Cb calv.)
2. Bonocateie 3
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Buvicoko-cnoucmoie obnaxa - TPEACTABISIIOT COOOW CBETIIBIM, MOJOYHO-
Cepblii 00JIaYyHBI TOKPOB pPA3JIMYHOM IUIOTHOCTH, 3aCTHJIAIOMIMN HEOOCBOJ
LEJTMKOM WJIM 4acTU4YHO. YUepe3 MeHee IJIOTHhIE YYaCTKH MOTYT IPOCBEYHMBATH
Connue u JlyHa, onHako, B BUJE Pa3MBITBIX MATEH. BhICOKO-CIOUCTBIE OOJIaKa
SBJIIOTCS TUNUYHBIMA CMEIIAHHBIMHU OOJIaKaMU: HapsiAy C MelbYyallliuMu
KaIUIIMH B HUX COJIEPKATCS W MEJKHUE CHEXMHKH. Takue oOnaka JaroT ciadbie
OCaJIKi, KOTOpBIE B TEIUIOE BpEeMs ro/a, KaK IMPaBHIIO, UCHAPSIOTCS MO IMYyTU K
36MHOM MOBEPXHOCTH. 3UMOU U3 HUX YACTO BBHIMAAAECT MEJIKUM CHET.

Cnoucmo-0odxcoesvie 001aKa VMEIOT TaKOE K€ MPOUCXOXKICHUE, KaK U
BBICOKO-CJTOMCTBIC. OHAKO CIIOi MX 00jee MOUTHBIN (HECKOJIBKO KAJIOMETPOB). B
BEpXHEW YaCTH OHU COCTOST W3 MEJbUAWIIMX Kamellb U CHEXUHOK (CXOXKHU C
BBICOKO-CJIOMCTHIMU OOJIakaMH), @ B HUXKHEM MOTYT COJEpKaTh TAKXKE KPYIHBIE
Karii ¥ CHEXXUHKU. [losToMy cioil 3TuX OOJaKOB MMEET TEMHO-CEPBIM IIBET.
Connie u JlyHa ckBo3b HEro He mpocBeunBaroT. M3 3Tux 001aKkoB, KaK MPaBUIIO,
BBITIAZACT 00JIOKHON JOK/b WIJIM CHET, JOCTUTAIOIMIUN 3eMHOU TToBepxHOCTH. [lox
MIOKPOBOM  CJIOMCTO-JIOK/IEBBIX OOJIAKOB YacTO CYIIECTBYIOT OechopMeHHbIE
CKOIUICHUS] HU3KUX Pa30pPBaHHBIX 00JIAKOB, OCOOEHHO MpayHbl Ha (POHE CIOUCTO-
JOKIEBBIX.

Cnoucmo-kyuegvle oOnaxka MPECTABISIOT COOON Tpsifibl WIM CJIOU CEpPhIX
uin OenoBaTbiXx OOJAKOB, MOYTH BCErja HMEIOIIMEe 0oJiee TEMHbIE YYaCTKHU.
O06aka 3TU COCTOSIT U3 TAKUX K€ DJIIEMEHTOB, UTO U BBHICOKO-KYUY€BbI€ (U3 IUCKOB,
IUTUT, BaJIOB), OJHAaKo OoJsiee KpymHbIX. Kaxymmecs pasmepbl ux Oosee 5°.
PacnosioxkeHbl CTPYKTYpHBIE 3JEMEHTHI yaille Bcero psaaMu. CIoucTO-KyyeBble
o0aka COCTOST B OCHOBHOM M3 MEJKUX OJHOPOJIHBIX Kamelb (Mpu
OTPHULIATENBHBIX TEMIIEPATYPAX - MEPEOXITAKICHHBIX) U HE IAI0T OCAJIKOB.

Cnoucmule obaaxa - OTHOPOIHBIA CEPBIA CJIOW KamelbHOro cTpoeHus. U3
ATUX 00JIAKOB MOKET BBITNIAaTh MOPOCh. [Ipy 10CTaTOYHO HU3KUX OTPUIIATEIHHBIX
TeMIlepaTypax B 00JiakaX MOSIBISIOTCS U TBEPJIbIE AJIEMEHTHI, TOTAa U3 HUX MOTYT
BBINIAJIaTh JICJISHBIC WIJIbI, MEJKWWA CHET, CHEXHble 3epHa. COJHEUHBIH IUCK,
MPOCBEUYUBAIOIINNA CKBO3b OOJlaka, MEeT YeTkue ouepranus. MHorma stu obnaka
MMEIOT BUJI PA30PBAHHBIX KJIOYHEB.

Kyuesvie obnaka - IOTHBIE ¢ PE3KO OUYEPUYECHHBIMU KOHTYpPaMH OTJICJIbHbBIC
oOJjlaka, pa3BUBAIOIIMECS BBEPX B BHJE XOJMOB, KymoJioB, OamieH. KMeroT
OCJICIUTEILHO Oelible KIIyOsuecs BEpIIMHBI (MMOXOXXKM Ha KOYaHbI I[BETHOMU
kamycThl). OcHOBaHHMS OOJIAKOB CpaBHUTEIBHO TeMHble. [lpu  OGombiiom
KOJIMYECTBE KyueBbie 00aka o0pa3yroT rpsasl. MIHOTa OHU MMEIOT pa30opBaHHbBIE
kpas. KyueBble o0aka COCTOSIT TOJIBKO M3 BOJSHBIX Karelnb (0€3 KpUCTalioB) U
ocankoB He garoT. OIHAKO B TPOMHKAX, TJ€ BOJHOCTh OOJlaka BEIHMKA, U3 HUX
BCJICJICTBUE B3aMMHOTO CJIMSIHHS KaIleJb MOTYT BBINAIaTh HEOOJIBIINE JOXKIH.

Kyuego-0oocoesvie obnaxa 00paszyloTcsi B pe3ynibTare JadbHEHIIEro
pa3BUTHS  Ky4deBbIX  o0nakoB. OHHM  TPENCTaBIAIOT CcOOOW  MOITHBIC
Ky4eBOOOpa3HbIE MAaCChl, OYE€Hb CHUJILHO PA3BUTHIE MO BEPTHKAIM B BHUJE TOp H
OamieH. YacTo mpocTUparoTCsi OT HUXKHETO IO BEpXHEro sipyca. 3akpbiBas CoHIe
OHM CWJIBHO YMEHBIIAIOT OCBEIICHHOCTh. BepHIMHBI MX MNPUILTIOCHYTHI, UMEIOT
BOJIOKHUCTYIO MEPUCTOOOPA3HYI0 CTPYKTYpY M HEPEAKO XapakTepHyio Gopmy
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HakoganeH. KydeBo-m0XaeBOe O0JIaKO COCTOMT B BEpPXHEW YacTH M3 JIEASHBIX
KPHUCTAJUIOB, a B CPEAHEH - U3 KPUCTAJUIOB M Karellb pa3IMyHOTO pa3Mepa, BIUIOTh
0 cambIXx KpymHbIX. OHM JalOT OCaJKH JIUBHEBOTrO Xxapakrtepa. C TakuMu
o0JakaMM YacTO CBSI3aHbl TPO30BBIC SIBICHHS, MOITOMY HMX Ha3bIBAIOT eIle
epo3zosvimu (a Takke JMBHEBbIMHM). Ha ux ¢doHe Hepeako HalmromaeTcs paoyead.
[Tox ocHOBaHUSIMU ATHX 00JIAKOB, TaK K€ KaK W IMOJ] CIIOMCTO-/10KIEBbIMH, YaCTO
HAOJIOAAIOTCS CKOIUJICHUS! Pa30pBaHHBIX 00JIAKOB.

OmnpeneneHnyo pojib B (GOPMUPOBAHUH OOJIAKOB WIPAIOT BEPTUKAIBHBIC
JNBUKEHUA. B 3aBUCMMOCTHM OT TOPU30HTAJBHBIX pPa3MEpPOB OOJAYHOCTEHN, B
npenesnax KOTOPhIX BEPTHKAJIbHAs CKOPOCTh COXpAHSAET OAUH M TOT XK€ 3HAK,
BEPTUKAJIbHBIE JIB)KCHHS MPUHATO JNEIUTh HAa TPU Kiacca: MakKpoMaclITaOHbIE
(mynbcaliMoHHBIE), Me30oMacIITabHble U MakpomacimTabHeie. C 3TUMH KilaccaMu
CBSA3aHO JI€JICHWE OOJIAKOB 10 2eHemuuecKkomy HpUHyuny, B COOTBETCTBHH C
KOTOpPBIMU  KJIaCCU(UKALUS BBIIETISIET TPU OCHOBHBIX THUNa OOJAKOB:
KOHBEKTHBHbBIE 00Jlaka, BOJHHCTOOOpa3Hble o0jaka M oO0Jlaka BOCXOJSIIETO
CKOJIBKEHUS ((PpOHTATBHBIE).

Koneexmuenvie o6naxa. (OCHOBHBIMHU TMpOIECCAMU, MPUBOISIIMMHU K
00pa30BaHUI0 KOHBEKTUBHBIX OOJIAKOB, SIBIISIIOTCA MepMUYECKdsi KOH8EKYus W
TypOyJIEHTHBI OOMEH.

KOHBeKIIMsI BO3HHMKAET B pe3yJIbTaTe MEPErpeBa OTIEIbHBIX MAacC BO3yXa
P HEYCTOMYMBOW CTpaTH(PUKALMK B HIKHUX CIIOSX arMochepbl. OTaenbHbIe
NeperpeTbie  Macchbl BO3AyXa HAYMHAIOT YCKOPEHHO CyX0aauadaTU4eCKu
nepeMeniaThesl Mo BEPTUKAIU BBEPX M OXJaxnaarbcs. Ha ompeneneHHOM ypoBHE
HAaYMHAETCS KOHAEHCAIUsl BOASHOTO Napa. DTOT YPOBEHb ONPEAEISAIOT C TOMOIIbIO
a’pOJIOrMYECKON IUarpaMMsl U 10 SMOUPUYECKON hopmyie:

ZK:122(t0- Xo), (78)

rZie, Z, - YPOBEHb KOHJIEHCAIIUU B METpax, ly - Temmeparypa Bo3ayxa y 3eMiu, 1 -
TOYKA POCHI.

Brltie ypoBHSI KOHJICHCAIIMU TIOThEM BIIAYKHOHACHIIIIEHHOTO BO3yXa IMPO-
UCXOJIUT TIO0 BIQXHOW aguadaTe J0 YpOBHsSI CBOOOJHOW KOHBEKIIMH, MPAKTHYECKU
COBMAJAIONIETO C BepXHEeW rpanuiei obnaka (pucyHok 28). CkopocTh
BOCXOJISIINX JBWJKCHUHM B KOHBEKTHMBHOM OOJIake cocTaBisgeT 6-9 M/c, HO B
OTJIEJIbHBIX CiIydasx gocturaet 25-30 m/c u 6oree.

KoHBekTHBHBIE 00jlaka M0 MEXTYHAPOJHON KiacCH(DUKAIUMA OTHOCITCS K
Ky4eBbIM M Ky4eBO-JOXAEBbIM oOsiakam. OOpasyiorcs 3TH o0naka B
HeyCmou4usblx BO3MYIIHBIX MaccaX. OTO MOTYT OBITh GHYmMpumaccosvle o0JaKa,
BO3ZHMKAIOIIME JISTOM HAJa CYIICH B BO3AYIIHBIX MECTHBIX MaccaxX. B Takmx
ciydasx 00JakooOpa3oBaHHE WMEET SIPKO BBIPAKECHHBIA CYTOUHBIH XOd C
MaKCUMYMOM B TIOCJICTIONYJeHHbIE Yachl. Ham KpynmHBIME BOAOEMAMH MaKCUMYM
oOpa3oBaHMsl 3THUX OOJaKOB HAOMIOAAeTCs B HOYHOE BpeMs, T.€. B MEPHOJ
HauOOobIIEeH HEYCTOMUYMBOCTH HaJ] BOJHOM MOBEPXHOCTHIO.
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Puc. 28. Cxema ky4ueBO-10KAeBOTO 00JIaKa.
1 — xkpuBas cTpatuuKanu, 2 — KpUuBasi COCTOSHUS.

MoryT BO3HUKAaTh KOHBEKTUBHbBIE 00JaKa B XOJOJHBIX BO3AYIIHBIX Maccax,
JBIKYIIMXCA HAJ TEIUION 36MHOM MOBEPXHOCTHIO ((ppoHTaNbHBIE). O0aka B 3TOM
citydae 00pa3yroTcs M HaJl CyIled U HaJl MOPEM B JIF0OO€ BpEMS CYTOK.

Boanucmooobpasuvie obnaxka. B atMmochepe yacto HaOII01afOTCS BOJIHOBBIC
JBHWKEHUS CaMOM pa3IMYHOM aMIUIMTYZAbI U JJIMHBI BOJIHBL. [lox BIMsSHUEM Takux
JIBMKEHUM  NpPU  ONPEAENCHHBIX  YCIOBHSIX  MOTYT  (OpPMHUPOBATHCA
BOJIHUCTOOOpa3Hble 00aka, KOTOpble HMEIOT BHJl PAaCIpOCTPAHEHHOTO IO
TOPU30HTAIHN Ha JIECATKU U COTHU KHJIOMETPOB CJIOS, COCTOSIILIETO U3 BaJOB, IUIMT,
rpaa U Jap. OTu o0jlaka UMEIOT CPaBHUTEIBHO HEOOJBIIYI0 BEPTUKAIBHYIO
IPOTSKEHHOCTh - B HECKOJIBKO JECSTKOB M COTEH METPOB, HHOTZAA 10 2-3 KM U
Ooinee.

BonHoBBIE ABMXKEHUS, B KOTOPHIX BO3HUKAIOT BOJHUCTOOOpa3Hble 0OJaka,
BO3ZHMKAIOT B CIEAYIOIIMX CAyYasx:

- B CIIOSIX C MHBEPCHOHHOW WM CUJIBHO YCTOMYMBOW cTpatuduKaiuu, rie
bopMHpYIOTCA TPAaBUTALIMOHHO-CIABUTOBBIE BOJHBI WM BoOJHBI KenbBuHA-
I'enpMronbua;

- IpU OOTEKAaHUU YCTOMUYMBO CTPATU(UIUPOBAHHBIM BO3AYIIHBIM TTOTOKOM
TOPHBIX IPENATCTBUM;

- IPY STYEUKOBOM KOHBEKLUU.

[Ton MHBEPCHOHHBIM CIIOEM MPOMCXOAMT HAKAILIMBAHHUE BOJASHOrO mapa. B
CII0O€ MHBEPCUUM BO3HHMKAIOT BOJHOOOpA3HbIC [BIKEHHS 3a CYET OCEHaHUs
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BBIIIETICKALIETO  XOJOJAHOTO BO3AyXa U KOMIICHCHUPYIOIIUX  BOCXOJSIINX
JBKEHUU 10J] MHBepcuel. B pesynbrarte 3TOro B rpeOHsIX 00pa30BaBIIUXCS BOJIH
pyu aInabaTUYECKOM MO bEME BO3yXa BOASHOM Map MOXKET JOCTUYb COCTOSIHUS
HacelllleHus. B J0kOMHaX »STUX BOJH TpH aauabaTUYECKOM HarpeBaHUU
OITYCKAIOIIErocss BO3AyXa BOJSHON Tmap, HANPOTHUB, YXOJUT OT COCTOSIHUS
Hacelenus. [lo MexayHapogHOM KiacCU(pUKAMU 3T O0JIaka OTHOCATCA K
CJIOUCTBIM U CIIOMCTO-KYYEBBIM.

Ha noaseTpeHHOI CTOpOHE TOPHOTO XpeOTa MpH €ro 00TEeKaHUU YCTOMYHUBO
CTpaTU(UIIUPOBAHHOTO BO3AYIIHBIM TIOTOKOM 00pa3yloTcs crernupudeckue
BOJTHBI, B TPEOHSIX KOTOPBIX 00pa3yroTcs obOJjlaka THIMAa BHICOKOKYUYEBBIX (BBICOKO-
Ky4deBbIe yeueBuIieoopazueie — Ac lent).

O0i1aka BOCXOAIIErO CKOJIBKEHUSI CBA3aHBI C (DPOHTAIBHBIMU pa3/iejiaMU B
atMocdepe (pucyHok 29). @poHT OTACISIET MOJIOTHI KIIMH XOJIO0THOTO BO3AyXa OT
JeKallero HajJ HUM TeIwioro Bo3ayxa. [Ipm sTom pas3BuBaeTcss BOCXOZSIIEE
JBUKEHHE TEIUIOTO BO3JyXa MO XOJIOAHOMY KIMHY CO CKOPOCTSIMH OT JOJeil 10
HECKOJIbKMX CAaHTUMETPOB B CEKYHJy. MeIJIeHHbI NOJbEM OOJBILIOIO MacCHBa
TEIUIOTO BO3/AyXa IO XOJOJHOMY KIHWHY MpPUBOAUT K aauabdaTHYecKoOMy
OXJIAKICHUIO 3TOT0 MaccuBa M K KOHAEHCAlUM B HEM BOJsfHOro mapa. B
pe3ysbTaTe BO3HMKAeT o0OylayHas cucTeMa TEeIJIoro aTMOC(EpHOTo (poHTa.
OOnayHasi cuUCTeMa CKJIAAbIBAE€TCS M3 CIOUCTO-IOKIEBBIX OOJIAKOB B HIKHEH
Tpornocdepe, BBICOKO-CIOUCTBIX - B CPEAHEH, IEPUCTO-CIOUCTHIX - B BEPXHEH.

B cinydae xonogHoro ¢poHTa BO3HHMKAaeT MPUMEPHO Takas ke oOJadHas
cuctema. OTiIMUME €€ COCTOUT B TOM, YTO OOJIauyHas CUCTEMa XOJIOAHOTO (poHTa
OoJiee y3Kasl.
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Puc. 29. Cxema BO3HUKHOBEHUS 00JIAKOB BOCXOISIIIETO IBUKECHUS.

CreneHb TOKPBHITHS HEOECHOTO CBOJA OOJaKaMH HA3BIBAOT KOIUUECBOM
0baaxo06 unu obnaunocmovio. OOIAYHOCTD BRIPAYKAETCS B AECATHIX JOJSX MOKPBITHS
Heba (1-10 6amnos). [Ipu ob6akax, MOJHOCTBIO 3aKPBIBAIOIIMX HEOO, 00J1aYHOCTH
obo3Havaercst yuciom 10, mpu coepiieHHO sicHOM Hebe - unciom 0. [Tpu BeIBoIE
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CPEOHUX BEJIMYMH MOXKHO J1aBaTh W JAECCATHIC 10U €IUHULBL. Tak, Harpumep, 5,7
O3HAYaeT, yTo 00Jiaka MOKpPHIBAIOT 57% HebocBoO .

B otnuune ot mpunsaroit B EBpone u CHI' gecstubamnbHOl cucTteMbl, B
CIIA gacTo uCroib3yr0T BOCbMUOAIIIIEHYIO.

[IpuHATO MO OTAEIBHOCTH OLIEHUBAThH 00IIEEe KOJIUUYECTBO 00JIaKOB (0OIILYIO
00JJAYHOCTh) W KOJUYECTBO HIDKHUX OO0JIAKOB (HMXKHIOW OO0Ja4HOCTh). ITO
CYILIECTBEHHO MOTOMY, YTO BBICOKHE, a OTYACTU U CpEAHHE O0JIaKka MEHBIIe
3aTEHSIOT COJHEYHBI CBET M MEHEE BaXHbl B MPAKTUYECKOM OTHOIICHUU
(Hampumep, I aBHWAIMH), Jalbllle pedb OyAeT HIATH TOJBKO 00 oO0Imei
00JTaYHOCTH.

Cymounblii x00 O0JaYHOCTU CIIO)KEH U B OOJBIIONW CTETIEHH 3aBUCUT OT
dbopmbl  00sakoB. CJOUCTBIE U  CJIOUCTO-Ky4eBble OO0JIaKa, CBSI3aHHBIE C
BBIXOJIAKMBAHHUEM BO3/lyXa OT 3€MHOM MOBEPXHOCTH U CO CPABHUTEIBHO CIaObIM
TypOyJICHTHBIM TIEPEHOCOM BOJITHOTO Tapa BBEPX, UMEIOT MAaKCUMyM HOYbIO U
yrpoM. KydueBooOpa3Hbie 00s1aka, CBSI3aHHBIE C HEYCTOMUYMBOCTBIO CTpATU(PUKALIUN
Y XOPOILIO BBIPAKEHHON KOHBEKIMEN, HAIIPOTHUB, BO3HUKAIOT IPEUMYIIIECTBEHHO B
JHEBHBIE 4Yachl M HCUY€3al0T B KOHUE nHI. Han mopem, rae Ttemmeparypa
MOJCTUJIAIONICH TOBEPXHOCTU TMOYTH HE HMMEET CYTOYHOro Xoja, oOJyaka
KOHBEKI[MU TAK)XE €ro MOYTH HEe UMEIOT WU CIa0blii MAaKCUMYM MPUXOJUTCS Ha
yTpo. O6iaka BOCXOJAIIETO JBM)KCHHS, CBs3aHHbIE C (POHTAMH, HE HMEIOT
BBIPAKEHHOI'O CYTOYHOTO XO/1a.

B pesynabTaTe B CyTOYHOM XOJ€ OOJAYHOCTH HaJ CyUIed B yMEPEHHBIX
IIMPOTaX JIETOM HaMEYaroTcsl JIBa MaKCUMyMa: yTpOM M, 0oJiee 3HAYUTENbHbIM,
nocjae moayaHs. B xonomHoe Bpemsi roja, Korja KOHBEKIMS claba Wiu
OTCYTCTBYET, MpeodsialaeT yTPEHHUH MAaKCUMyM, KOTOPbIH MOXKET ObITh
€IUHCTBEHHBIM. B Tpommkax Bech TrojJ MpeolJiafaeT MOCIENONyISHHbBIN
MaKCUMYM, TaK Kak 00JIako0Opa3yroIINM MPOIECCOM SIBISICTCS KOHBEKITHUA.

Ha BBICOKOTOPHBIX CTaHIUSAX, OCOOCHHO JIETOM, MHUHMUMYM HaOIIOaeTCs
HOYbIO, KOTJIa 00JlaKka pacrojiaraloTcs HU3KO, a MAKCUMYM - TIOCJIE TOMYIHS, TPy
Pa3BUTUH KOHBEKIIUU.

7.8. IIpoueccol ocagkoodpazoBanus. Knaccupukanusa armocepHbIX 0CaTKOB

Ammocghepuvie ocaoku — OITO KalUId BOAbI W KPUCTAIUIBI JIbJA,
BBITIAJIAIONIME U3 O0JaKOB Ha 3E€MHYKO MOBEpXHOCTh. Ocajaku TPEeACTaBISIOT
cobolf OTHO U3 3BEHBEB BJIArooOOpoTa Ha 3emJje, SBISIOTCS OCHOBHBIM
WCTOYHUKOM YBJIQXKHCHUS CYIIIH.

PaccMmoTpum (hm3udeckue mporecchl, o1 BIUSHUEM KOTOPBIX MPOUCXOINT
o0pa3oBaHUE OCAKOB.

B nHavanpHO# cTagum pa3BuTHs 00JIaka OCHOBHYIO POJIb B YKPYITHCHHH
OOJAaYHBIX 3apOABIIIEBBIX AJIEMEHTOB HUTPAeT MPOIECC KOHJCHCAIMHA BOJISHOTO
napa. Konaencarus nmpoucxoaut 6yaromapsi HeOOIBIIOMY TIEPECHIIIIEHUIO Mapa 1mo
OTHONIEHUIO K TOBEPXHOCTH OOJAYHBIX Kameidb. BBUIYy TOTrO, 9YTO CHEKTP
OOJaYHBIX Karelb MUPOK, JTaBJICHUE HACBHIIMIEHHOTO Mapa MO OTHOIICHUIO K HUM
paznmuuHo (cMm. 7.5). HauumHaeTcsi mpoliecc MEpeKOHIEHCALMK BOJSIHOTO mapa ¢
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MEJIKUX Karenb Ha 0osee KpymHble. OCOOEHHO OBICTPO HAYMHAIOT PACTH OOIauHbIE
AJIEMEHTHI TOCJIE TOTO, KaK B OO0JIaKke HapsiAy C NEPEOXJIKICHHBIMU KarlIsiMU
NOSIBJISIIOTCS.  KPUCTAJUIBL  JibAa. [IpoMCXOAMT TieperoHka BOJISHOTO Mapa C
MEepPeoXTaKICHHBIX Karellb Ha KPUCTAJUIbI JibJja BCJIEICTBHE TOTO, YTO JABJICHUE
HACBIIIEHHOTO Tlapa HaJl MepeoXJIaxJaeHHON BOJOM 00JIbIe, YeM HAJIO JIbJIOM.

Bo BTOpOii cTaauu, mociae TOro Kak Karmid U KPUCTAJUIbI JIbJa BBIPACTAIOT
10 pasmepoB 20-60 MKM. OCHOBHYIO POJIb HAUMHAET WUrpaTh MPOLECC CAUAHUSA
(koacynsayus) oOnayHbIX d3jeMeHToB. Koarynsius o0Ja4yHbIX  SJIE€MEHTOB
oOyCJIOoBJIeHa B OCHOBHOM DPAa3JMYHON CKOPOCTBIO WX MAaACHUS (epasumayuoHHAs
koazynayus). ONpeleieHHYlI0 poJb WrpaeT Koaryysiius, CBsi3aHHas C
TypOyJICHTHBIM ¥  OpOYHOBCKMM  JBWIKEHHEM  OOJAYHBIX  DJIEMEHTOB,
AIEKTPOCTATUYECKUMU CUJIaMU U Jp. braromaps koaryiasiiuu Karid U KPpUCTaJUIbI
BBIPACTAIOT OT JECATKOB MUKPOMETPOB JI0 HECKOJIBKUX MUJLTUMETPOB.

N3 teopun ocankooOpa3zoBaHUs U3BECTHO, YTO CKOPOCTh POCTa Karelb 3a
CUeT KOaryJsiiud MpONOpLUMOHATIbHA KBaJpaTy HX pajguyca, a CKOpPOCTb
KOHJICHCAIIMOHHOTO POCTa OOpaTHO MPOMOPIMOHAIIBHA PAaJUyCy. JTO O3HAYaeT,
YTO B CKOPOCTH POCTa pa3MEpOB Karellb Bce OoJiblliee 3HAYCHHE MpUoOpeTaet
KOaryJisiius.

Baxxnoe 3HaueHue /i yKPYMHEHHUsS] 00JIAYHBIX JIEMEHTOB M 00Opa30BaHUS
OCaJIKOB HMEIOT BEpTUKaJbHbIC JABWXKEHUSA. [lpu BocxosieM JABUKEHUU
TeMrepaTypa Bo3yxa MOHUKAETCA M0 aauadaTUYeCKOMy 3aKOHY, UTO MPUBOJUT K
MEPECHINIEHUI0O  BOJSHOTO  MMapa W o0eclneuyuBaeT  JIOMOJHUTEIbHBIN
KOHJICHCAI[TMOHHBIN POCT Kamejab A0 pa3sMEpoB, MPHU KOTOPHIX JOMHHUPYIOIIYIO
pOJIb HauMHAET WTIpaTh Koarynsuus, Kamiau, moaHsThie Ha OOJIBIIYIO BBICOTY
BOCXOJISIIIIUM MOTOKOM, MPH TAJEHUM TPOXOAST 3HAYUTEIBHBIN MyTh B OOJIaKe.
[Ipu 5TOM 32 cueT Koaryisiyuu Karjid BEIPacTaloT 10 OOJIBIINX Pa3MEPOB.

Kosim4ecTBO 0CaKOB U3MEPSAIOT TOJIIIUHOM CJIOSl KUIAKOM BOABL, KOTOPBIU
oOpa3yeTcsi TMOCJ€ BBIMAJACHUS OCAJIKOB Ha TOPU3OHTAIBHYIO TOBEPXHOCTb.
TonmuHy 3TOr0 ClIosi U3MEPSIIOT OOBIYHO B MUJUIMMETpax (MM). B HekoTOphIX
ctpanax (CIIIA) B kadecTBe €IAMHUIIBI KOJMYECTBA OCAIKOB IPUHAT JIONM
(1 mrovim = 25,4 mm) OIMH MIJUTUMETP BBINIABIIMX OCAIKOB COOTBETCTBYET Macce
OCaJIKOB, paBHOM | Kr, BhINABIIMX HAa ILIOIIaau 1 M,

Ocanku, BbIMAAArONIFe U3 OO0JAKOB, KIACCUPUIUPYIOT MO CTPYKTYpE H
pasMepaM HX DJJIEMEHTOB (Mopgonocuyeckas Kiaccugukayus), a TakKe IO
(U3UYECKUM YCIIOBUSM BO3HUKHOBEHUsI (eeHemuyeckas kiaccugpuxayus). Kpome
ATOTO OCAJKH MOAPA3ALISAIOT MO0 UX arperaTHOMY COCTOSIHUIO (KUJKHE U TBEPAbIC
OCaJIKH).

a. Tlo arperaTHOMy COCTOSIHUIO Pa3jIMyaroT CJICAYIOIINE BUIbI OCAIKOB.

JlooicOb - XKUAKWE OCAJKH, COCTOSIME W3 Kamelb auameTpoM 0,5-8 M.
Kamnu Gosnee 3HAYMTENBHBIX pa3MepoOB TPH MaJeHUU Pa30MBAIOTCS HA 4yacTu. B
JUBHEBBIX JOXKIAX IUAMETP Kareidb OoJibllle, 4eM B OOJOXKHBIX, OCOOEHHO B
Hayane A0kad. [lpu oTpullaTenbHBIX TeMMepaTypax HHOI/AA MOTYT BbINAJATh
nepeoxyiaxkaeHuble Kamiu. Compukacasch € 3€MHOM MNOBEPXHOCTBHIO, OHU
3aMep3ar0T U MOKPBIBAIOT €€ JEAIHON KOPKOM.

CkopocTh TafieHus1 Kanenb J0xAs8 gocturaet 8-10 m/c. Jloknp BeImamgaeT u3
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cioucTo-n0xaeBbIX (NS) K KydeBo-nokaeBbix o0akoB (CD), nHorma M3 BBICOKO-
CIIOUCTHIX(AS).

Mopocw - xunkue ocagku, coctosmue u3 kanenb guamerpoM 0,05-0,5 mm ¢
OYECHb MAJIOM CKOpPOCThIO TajgeHus. OHHM JIErKO MEPEHOCITCS BETPOM B
TOPU30HTAIIBHOM HallpPaBJICHUH.

Brimagaer Mmopock u3 cioucthix (St) u clloncTo-KyueBhIX (SC) 00J1aKoB, a
TaKXe TMpPHU pPacCEMBaHUM TyMaHa. VHTEHCHBHOCTH OCaJKOB INPU MOPOCH HE
npesbimaer 0,25 Mm/4ac, CKOpOCTh MaJCHHS Kaleidb B HEMOJBI)KHOM BO3JyXe
menbie 0,3 m/c.

CHez - TBepIbl€ OCAIKU, COCTOAIIME U3 CIOKHBIX JIEASHBIX KPHCTAJIOB
(cHe)XMHOK). DOpMBI HMX OYEHb pa3HOOOpPa3Hbl U 3aBUCAT OT YCIOBHM
oOpa3zoBanus. OcHOBHas (popmMa CHEXHBIX KPHCTAJJIOB - IIECTHIIyYeBas 3BE3]a.
3Be3/bl MONYYAIOTCSd U3 IIECTHYTOJBHBIX IJIACTUHOK MOTOMY, YTO CyOnumanus
BOJSHOTO Tapa HauOoJjiee OBICTPO MPOUCXOAUT HA yriax IUIACTHHOK, TIE U
HapacTaroT Jydd. Ha 3TuX dyyax B CBOIO O4Y€peAb CO3LAOTCS Pa3BETBIICHUS.
JluaMeTpsl BBINAJAIONIMX CHEXHMHOK HMEIOT paszlIMyHbie pa3Mepbl (B CpeHEM
MOPSJIKa HECKOJIBKUX MIJLTUMETPOB). CHEXXUHKU TIPHU MAJCHUHU YACTO CIUIAIOTCS
B KpymHbIe xJonbs. [Ipu Temneparypax, O1M3KUX K HYJIIO U BBIIIE HYJIS, BBIIA1aeT
MOKDPBIH CHET.

Panuyc xmonweB chHera koisebnercs or 0,5 MM 10 5 cM, HaOIIOaIUCh
XJI0Mbs paarnycoM 110 15-20 cm.

Mokxkpuwiii chez - 3TO OCaJlKu B BHUAE CHEXWHOK M Kamellb WIM TArOIINX
CHEXXMHOK. MOKpBIN CHEr 00pa3yeTcst Tor/ia, Korjaa BOJIU3M 3€MHON MOBEPXHOCTHU
teMriepaTypa 6nm3ka Kk 0°C uiam HECKOJIBKO BBIIIIE.

Kpyna - ocagku, coctosdiiue M3 JEASHBIX WM CHUIBHO O003€pHEHHBIX
CHEXMHOK PaJUyCcoOM OT JIOJIeH 110 7,5 MM, KOTOpbIE OOpa3yroTCsi B pe3yJbTaTe
3aMep3aHusl TEePEOXJIAKIECHHBIX Karelb BOABl M O03EpHEHUS CHEXUHOK. B
3aBUCHUMOCTH OT COOTHOIIEHUS MEXKIY JIEASHON M CHEXHOM 4acTIMHU KPYNMHHOK
ATOT BHJI OCAJKOB MOJIPA3JIETSAIOT Ha CHEXHBIEC 3€PHA, CHEXKHYIO U JIEISIHYIO KpYyIy.

JleOsinvie uenvl - OCaJKH, COCTOSAIIME U3 JEASHBIX KPUCTAIJIOB B BHUIEC
HIECTUYTOJIbHBIX TPU3M M TUTACTHH 0€3 pa3BeTBieHU. OHU BBINAIAIOT 3UMOM MPHU
HU3KOM Temmeparype U3 00JIaKOB HUKHETO WUJIM CpelHero sipycoB. M3 momoOHbIX
JICASTHBIX UTJI COCTOAT 00JIaKa BEPXHETO spyca.

Jleosinotii 0021cOb - OCaAKU, COCTOSIIIUE U3 MPO3PAUYHBIX JICISHBIX HIAPUKOB
(3aMep31IMX B BO3/IyX€E Karelb T0KAs) AuaMeTpoM 1-3 MMm. DT0 OUeHb pelIKUil BUJT
OCAaJIKOB.

I'pao - TBepnable ocaaku B BUJE KYCOUKOB JibJia IIapooOpa3Hoil (GopMbI
(rpagviH) aUAMETPOM OT HECKOJBKMX MUJUIMMETPOB 70 6 cM u Oonee. Macca
rpaguH B OTACNBHBIX ciydasx mpesbimaeT 300 r. ['pagunbl coctosT u3 6emoro
MaToBOr0 sifjpa W Jajiee U3 MOCJEAOBATEIbHBIX MPO3PAUYHBIX M MYTHBIX CIIOEB
JbJA.

Bua u pasMepsl rpaiid CBUAETENBCTBYIOT O TOM, YTO OHU B TEUEHHE CBOEH
(GKM3HW» MHOTOKPATHO YBJEKAIOTCA TO BBEPX, TO BHHU3 CUJIBHBIMU TOKaMHU
KoHBeKIIMU. [Ipu 3TOM B pe3ynbTaTe CTOJKHOBEHHS C NEPEOXIAXKACHHBIMU
KAaIUISIMU TPaJvHbl HapalluBalOT CBOM pa3Mephl. B HUCXOAMMX TOKaxX IpaJvHbI
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OMYCKAIOTCSL B CJIOM C TMOJOXHUTEIbHBIMU TEMIIEpATypaMu, TA€ MOATAauBAIOT
CBEpXYy, 3aT€M B BOCXOJAIIMX IIOTOKaX OHHW CHOBa IOJAHUMAIOTCS BBEpPX U
3aMep3ar0T C TOBEPXHOCTH U T.]I.

Jns oOpazoBaHusl TpaauH HeoOxoauMma OoJibllIas BOJHOCTH OOJIAKOB,
MOATOMY Tpaja BBINIaJIaeT TOJHKO B TEIUIOE BpeMs TrojJa TMPU BBICOKHX
TeMmrepaTrypax y 3eMHON TmoBepxHOCTH. Hambosjee wacTto rpaja BhIMagacT B
YMEpPEHHBIX IIHPOTaX, a ¢ HauOOJbIIIEH HHTEHCUBHOCTBIO - B TpoOIUKax. B
MOJIIPHBIX ITUPOTAX Tpaj He HAOII01aeTCsl.

[To dusmgeckum ycrmoBusM oOpa3oBaHus (IO TEHETUYECKOMY IPHU3HAKY)
OCaJIKU MOJPa3CsAIOTCS Ha TPU BUJIA:

- 00]10%tCHble 0cadKu - ITO MPOJOJDKUTEIIbHBIE U PACIIPOCTPAHSIONINECS HA
OOJIBIIIYIO TUIOIIAb OCAJKU CpeHEH MHTEHCUBHOCTH, BBIMAAIONINE U3 CIOUCTO-
JIOKIEBBIX U BBICOKO-CIOUCTHIX (NS -AS) 001akoB B BHUJI€ OIS M CHEra, HHOTAa
MOKPOT0;

- JusHesvble 0CaoKu - OCAAKH, BBINANAIONINE W3 KydeBO-I0kaeBbiX (Ch)
00JIaKOB B BHUJE JIOXKs, CHETa, KPYIIbI, rpaja. DTU O0CaJKH UMEIOT BHE3aITHBINA, HO
HEMPOJOJDKUTENbHBIA  (TUBHEBOM) XapakTep, JUII HHUX XapaKTepPHO pe3Koe
M3MEHEHWE WHTEHCUBHOCTH; BBINIAJICHUE ATHUX OCAIKOB YaCTO COMPOBOXKIACTCA
rpo3aMH M IIKBaJAMU;

- Mopocsawue ocadku - OCaJIK{, BBINAJAIONINE W3 TUIOTHBIX CIOUCTBIX M
cloucTO-KyueBbiX (St, SC) o006makoB, KOTOpble OOpa3ylOTCs B YCTOMYMBO
CTpaTU(UIIMPOBAHHBIX BO3YIIHBIX Maccax.

BaxHol XapakTE€pUCTUKON, OCAIKOB SIBJISIETCS UX MPOJOJIKUTEIBHOCTh U
WHTEHCUBHOCTh. [loJ HMHTEHCHBHOCTHIO TIOHMMAIOT KOJHMYECTBO OCAIKOB,
BBINAJAIOIIMX B E€IUHUIY BpeMEHH (MM/MHH, MM/4ac, CYTOYHBIA MaKCHUMYM).
Haunbomnbielt MHTEHCUBHOCTBIO 00J1a1at0T JUBHEBbIE ocafaku. CpeaHue 3HaAaYCHUs
MHTEHCUBHOCTHU 3THX ocankoB 0,03-0,05 mMm/mMuH. HauMeHbI1ass HHTEHCUBHOCTD Y
MOPOCSIIHNX OCAIKOB.

XapakTepuUCTUKa JIMBHEU MWCKIIOYMTEIBHOM HWHTEHCUBHOCTH B Pa3HBIX
paiioHax 3eMHOTO I1apa nMpuBecHa B Tadaute 7.3.

Tabnuya 7.3 Xapaxmepucmuxu JusHel UCKIIOYUMENbHOU UHMEHCUBHOCTIL.

. Konuuecmeso IIpooonscumens | HMnmencusnocmo,
Paition
0CaoKo8, Mm HOCMb, MUH MM/ MUH
ABcTpanus 650 120 5,42
I'epmanmst 126 8 15,75
[IBeinapus 22 5 4,46
PymbiHus 205 20 10,20
OxHas Adpuxa 356 15 23,73
Oxnas Kanudopuus 26 1 26,0
[Tanama 63 6 12,60
CIIA 31 1 31,00
CIIA 18 14 12,50
0. SImaiika 195 15 13,00
CIIA 300 42 7,10
Yxkpanna (Kapmatsrn) - 1 9,50
Typkmenus - - 2,17
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N3 tabmuupl BUOHO, YTO 4YE€M KPATKOBPEMEHHEE JIMBHEBBIE OCAIKH, TEM
OOJBIIYI0 MHTEHCUBHOCTh OHU HUMEIT. Oco0yl0  ONacHOCTh  UMEIOT
IIPOJIOJKATEIIbHBIE U NHTCHCUBHBIE JIMBHU.

PaccmoTpuMm CyTOYHBIA X0X OCaakoB. [l ompeneneHuss CyTOYHOIO XO0Ja
KOJIM4YECTBA OCAJKOB BBIACIIAIOTCS OCAJKH, BBIIABIINE 3a ONPEACICHHBIA YaCOBOM
MHTEPBAJl CyTOK, B IMPOLEHTaX OT OOLIEro CyTOYHOIro MX KoiuuectBa. [Ipu sTom
UCKJIIOYAOTCsl a0COJIIOTHBIE 3HAYEHMsI OCA/IKOB, CHJIBHO BAPBUPYIOLIUE OT OJHOTO
MECTa K APYroMy M 3aTPYyIHSIOIINE CPABHEHUE.

CyTOYHBIN X0/1 OCAIKOB OYEHb CJIOKEH. TeM He MeHee Ha CyIIe pa3InvaroT
JIBa OCHOBHBIX THIIAa CYTOYHOI'O XOJla OCAJIKOB - KOHMUHEHMANbHbIL U OEpeco8ou.
OpHako, B CBS3M C MECTHBIMU YCIOBHAMHM HAOJIOJAIOTCSI MHOTOYHCIIEHHBIE
OTCTYIUIEHUS OT 3TUX THUIIOB U UX YCIOKHEHHUS.

B konmunenmanvnom TUIIE TIIABHBIM MAKCUMYM OCaJKOB OTMEYAETCS MOCIIE
NOJyIHA M cJaOblii BTOPUYHBIM MAakKCHMyM - PaHO YTPOM; IJIaBHbI MUHUMYM
OTMEYAeTCA II0CIE IOJYHOUYM W BTOPUYHBIM MHUHUMYM - NIEPEN IIOJTYTHEM.
['1aBHBIN MAKCUMYM CBSI3aH C JTHEBHBIM BO3PACTAHUEM KOHBEKLUH, BTOPUYHBIN - C
HOYHBIM 00pa30BaHUEM CIIOMCTBIX 00J1aKOB. JIETOM I1aBHBI MAKCUMYM BBIPaXKEH
pe3ue, YeM 3UMOM, YTO OOBSCHAETCS TOJIOBBIM XOJJOM KOHBEKIIUH.

OTOT TUN CYTOYHOrO X0Ja Hauboyiee XapakTepeH Jil TPOIHUKOB, TaK Kak
3J1€Ch THEBHAsl KOHBEKIUSI pa3BUBAETCs CHIIbBHEE, a TIOBTOPSIEMOCTh (PPOHTAIBHBIX
00J1aKOB (HE UMEIOIINX CYIIECTBEHHOTO CYTOUYHOT'O X0/1a) MEHBIIIE.

B 6epecosom mune eouncmeenmwiii Maxcumym 0caoko8 Hpuxooumcs Ha
HOYb U ympo, a €NINHCTBEHHBI MUHUMYM - Ha TIOCJIETIONYACHHBIE YaCHI.

OTOT TNl CYTOYHOTO XOJa BBIPAXEH JIyYIlIE€ JETOM, yeM 3uMon. Hekotopelie
IJIOCKUE TMOOEpekbs B JHEBHBIE YaChl JIETOM OTJIMYAIOTCA OCOOEHHO Mayioi
00JIaYHOCTHIO, U, CTAJNO ObITh, YMEHBIIEHHBIMU OCajaKaMu. Jleno B TOM, 4TO MpHU
Iepexoe BO3AyXa C MOPSI Ha HarpeTyr CyIlly B JHEBHBIE Yachl OTHOCUTEJIbHAS
BJIQXKHOCTh B HEM MAJaeT, U pa3BUTHe 00JaKoB 3aTpyaHseTcs. Ho nanbiie B riryob
MaTepuka OOJAaYHOCTb W OCAJKUM BO3PACTAIOT  BCJIECJACTBUE  YBEIMUYEHUS
HEYCTONYMBOCTH CTpaTU(PUKALIUY.

B HekOoTOppIX paloOHaxX CYTOYHBIM XOJ OCAAKOB 3UMOW OTHOCUTCS K
OeperoBomy THUIY, a JIETOM - K KOHTUHEHTaJIbHOMY (Hanpumep, B [lapuxke).

CyTO4HBII X0 MOBTOPSAEMOCTH OCAJKOB HaJl CYLIEH COBMAIAET C CYTOUYHBIM
XOJIOM KOJIMYECTBA OCaAKOB. VIHTEHCMBHOCTH OCAJKOB Ha CyIlI€ HaMMEHbIIAS 0
NOJIyAHS, HAanOOJIbIIasl MOCIE NOTYAHS U BEUEPOM.

CyTouHble CyMMBI OCagKOB MOryT gocturate B EBpome 350 mMm, Ha roro-
3amane Ykpauubl - 210 mM. HaumbGomnplime cyToO4YHbIE MAaKCUMYMbl B TpPOIHMKax
npeBbimaoT 1050 mm. (Ueppanynmxu, OuaunnuHsl, 0. PEtOHbOH).

MakcuManibHasi CyTOYHAasT WHTEHCUBHOCTb OCAJIKOB MOXET JIOCTUraTh B
UCKJIIOYUTENBHBIX CIIydasx CpPeJHEMECSUHbIX 3HadeHHui, T.e. mpesbimaTh 20-30
MM.
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7.9. HazemMHBbIe THAPOMETCOPHI

Konpencauus u cyOnaumanuss BOASHOIO Mapa MOXET IPOUCXOAUTH
HEIIOCPEICTBEHHO HA 3€MHOM IMOBEPXHOCTH WJIM HA3€MHBIX IpEAMETaX, €CIU
TEMIEpaTypa BO3]lyXa, CONPHUKACAIOLIETOCS C 3€MHOM MOBEPXHOCTHIO (TIOYBOM,
pacTeHUsIMH, IpPEeIMETaMH), OKa3blBa€TCd HU)KE TOYKU POCHI (MHES), TO MOXKET
HA4aTbCs MPOIEcC KOHAEHCAUH (WK cyOJIMMalui) HEMOCPEICTBEHHO Ha 3€MHOM
MOBEPXHOCTU C 0Opa30BaHUEM TaK HAa3bIBAEMBIX HA3EMHBIX 2udpomemeopos. B
3aBUCUMOCTH OT TEMIEpPATypbl 3€MHOM MOBEPXHOCTH OOpa3yloTCs >XHIKHE U
TBEPJbIE TUAPOMETEOPHI.

K >KMIKUM ruapoMeTeopaM OTHOCATCS POCa U KUJIKUN HAJIET.

Poca. OcHoBHOI npuyYMHON 00pa3oBaHUs POCHI CIYKUT MOTEPS TeIa
36MHOW MOBEPXHOCTHIO MOJ BIUSHHUEM H3JIYYEHUS B HOYHOE BpPEMs CYTOK.
KoHzeHcanuss HpPOUCXOAUT MpU TEMIIEpaType 3€MHOWM IMOBEPXHOCTH HUXKE
TEMIEpaTypbl TOYKUM pockl. HeoOXonuMbIM YCIOBHEM BO3HMKHOBEHHUS POCHI
SBJISIETCS SICHAS M THXas MOro/ia, IpU KOTOPOH HOYHOE U3JIyYeHHUE OCOOEHHO BEJH-
KO.

Pocoii Ha3pIBalOTCs Menbyuaiilie Kariu Bojbl, 00pa30oBaBILIMECs B MPOIIECCE
KOHJCHCALlUM Ha 3E€MHOM NOBEPXHOCTH, OCOOCHHO Ha TpaBe, a TaKXe Ha
TOPU30HTAJIBHBIX TOBEPXHOCTAX IpeaMmeToB. Poca BO3HHMKaeT Ha camou
MOBEPXHOCTU MPEJAMETOB MPHU OTCYTCTBUU TyMaHa B HIJKHHMX CJOSIX Bo3ayxa. Ha
JUCTBhSAX C HECMAayMBaeMOW MOBEPXHOCTHIO (HampHUMep, JIaH[bIIIA) KaIlljd pPOChI
CIIMBAIOTCA MEXKIY OO0 B 00Jiee KpyIIHBIE.

B yMmepeHHBIX mUpOTax MpH POCE 32 HOUb MOXET BBINACTh CJIOW OCAIKOB
tommuHoi 0.05 — 0.15 MM, a 3a rog moxker Beimagath A0 10-50 MM ocankos. B
nycTeiHAX Cpennen A3un B TeueHue roja Boinagaer 10 30-40 Mmm ocankos.

Haubonee oOwiIbHBIE POCHI BBIMIAJAIOT TMPU  BBICOKON aOCOIIOTHOM
BJIQXXHOCTH BO3[yXa, Ha CYXUX B3PBIXJICHHBIX IIOYBaX, a TAaK)K€ Ha IpeIMETax,
00J1a1aroIMX HU3KOU TeTUIONPOBOAHOCTHIO (TOCKH, KPBIIIN U JIP.)

Kuokuu  nanem - 5TO TUIEHKAa BOJbI, BO3HUKAIOUIAsh Ha XOJOIHBIX,
IIPEUMYILECTBEHHO BEPTUKAIBHBIX, IOBEPXHOCTAX B IMACMYPHYI0 M BETPEHYIO
noroay. IIpuumHa OCaXOEHUS COCTOMT YK€ HE B HOYHOM H3JIyYEHUH, a B
aJIBEKIIMM CPABHUTEIBHO TEIJIOTO W BIAXKHOIO BO3]lyXa MOCJE XOJOJAHON MOTOJBI.
[ToBepxHOCTH, O KOTOPBIX HIET pedb (CTEHBI, 3a00pbl, CTBOJIBI JIEPEBHEB),
OXJIQXKJIEHBl BO BpeMs MpEALIeCTBYIOMEH XonogHo mnoronabl. Compukacasch ¢
HUMHU, BJIQKHBIN BO3JIyX OXJIQXIA€TCs, U 4YacTh BOJSHOTO Iapa, COAEpKAIIerocs B
HEeM, KoHaeHcupyerca.  [loHATHO, YTO  3TOT  MOPOUECC  MPOUCXOJHUT
NPEUMYIIECTBEHHO HAa HABETPEHHBIX IOBEPXHOCTSX, KOTOPbIE TMpPU 3TOM
MOKPBIBAIOTCA MEJbYANIIIMMU KaIlJIsIMU (3all0TEBAIOT).

K TBepabIiM ruapomMereopaMm OTHOCATCS WHEW, TBEPAbIM HAJET, U3MOPO3b,
rojoJiea u o0JeIeHeHuE.

Hneem Ha3bIBAIOT JENSHBIE KPUCTAIBI PA3IUYHON (DOPMBI, IIHMHOMN
NOpsJIKa HECKOJIbKUX MUJUIMMETPOB, BOSHUKAIOIIME HA TPABE, IOYBE U PA3JIMYHBIX
TOPU30HTAJIBHBIX MTOBEPXHOCTAX MPU TAKUX KE YCIOBUAX, KAK U POCA, HO TOJBKO
IIPYU OTPULATENIBHBIX TEMIIEPATypax IMMOACTWIAONIEH IMOBEPXHOCTH. BoasHoM map
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U3 BO3/lyXa, HEMOCPEJACTBEHHO COIPHUKACAIOIIETOCSd C XOJOJHOW MOBEPXHOCTHIO,
cyOnumMupyercs Ha Hel B BUJIe KpUCTAJUIOB. VHel BO3HMKAET M Ha MOBEPXHOCTH
CHEXHOTO MOKPOBA.

Tsepovlii Hanem BO3HUKAET HA BEPTUKAIBHBIX MOBEPXHOCTSIX. OCOOEHHO
KaMEHHBIX (CTEHBI, IIOKOJU 3/IaHMI), C HABETPEHHOW CTOPOHBI MPH TAKUX KE
YCIIOBUSIX, KaK XUJAKUAW HAJIET, HO MPHU TeMIiepatypax Huxe Hyis, CienoBaTeinbHO,
ero oOpa3oBaHHE CBSI3aHO O MPHUTOKOM TEIUIOTO BIAXKHOTO BO31yXa (4acTo MpH
TyMaHe), MpuYeM TeMIepaTypa BCE K€ OCTAeTCsi OTpUIATEIbHON. B OTIaenbHBIX
CIy4yasiX MOTEIUICHUE MOXET COMPOBOXKAATHCA OTTEMENbIO, HO MOBEPXHOCTh, HA
KOTOPOM BO3HUKAET HAJIET, JOJDKHA COXPAHSITh OTPULIATENIBHYIO TEeMIEepaTypy.
TBepapIii HalleT 4Yallle BCEro o0pa3yeTcs B BUJIE MEJIKUX KPUCTANIMKOB, T'YCTO U
IJIOTHO CUJSAIIMX Ha MOBEPXHOCTH, HO OH MOKET 00pa30BaThCs U B BUJE TOHKOTO
CJI0SI TJIAJIKOTO MPO3PAavyHOro JIbJA.

H3Mm0po3b10 HA3BIBAIOT PHIXJIbIE O€JIble KPUCTAJUIbI, HAPACTAIOIINE Ha BETBAX
JIEPEeBbEB, HA XBOE, IMPOBOJIAX, MPOBOJOYHBIX H3TOPOASX M JPYTUX TOHKHUX
npeaMeTax, IDTH KPUCTaUIbl 00pa3yloT JUIMHHBIC, JIETKO OCBIMAIONIUECS HUTH.
N3mMopo3b HapacTaeT Mpu 3HAYUTENBHBIX MOPO3aX M, KaK MPaBWIIO, NMPU TyMaHE.
[lepeoxnaxk/ieHHbIE KaIlJld TyMaHa, 3aMep3lIhe TpPH COMPUKOCHOBEHUU C
peIMeTaMu, Tal0T Havallo JajibHeleMy oO0pa3oBanuio kKpucrauioB. Hapacranue
MU3MOPO3HM MPOUCXOAUT MPEUMYIIECTBEHHO C HABETPEHHOM CTOPOHBI MPEAMETOB.
JloCTaTOYHO CHUJIBHBIA BETEP JIETKO CIIyBA€T BO3HUKIIYI0 M3MOPO3b. OcaxklieHHe
HU3MOPO3H MOXKET ObITh OYEHb 3HAYUTEIHHBIM, OCOOCHHO B TOPHBIX JIeCax.

T'ononeo — 310 0Opa3oBaHUE CIIOS IJIOTHOTO JIbJ]a HA 3¢MHOM MTOBEPXHOCTHU U
Ha MpeaMeTax B pe3yJbTaTre 3aMep3aHus Karellb NePEOXJIaXKIACHHOTO OIS,
MOpPOCH WJIM OOWJBLHOIO TyMmaHa. ['ojoJies, TakuM 0Opa3oM, HE BBIACISETCA W3
BO3/yXa MyTeM HEMOCPEACTBEHHOW CyOJMMAallMd HAa HAa3€MHBIX MpeaMeTax, Kak
PacCMOTpPEHHBIE BBIIIIE BHUJIBI TBEPABIX THApoMeTeopoB. st ero oOpazoBaHus
HE0OXOMMO BBITIAZICHUE TIEPEOXJIAXKICHHBIX Karellb, BOSHUKIINX B aTMOchepe.

["onones BO3HUKAET MPU HE CIUIIKOM HU3KUX OTPHUIATEIBHBIX TEMIIEpaTy-
pax (ot 0 mo -15°C). Ocaaku mpH ATOM BBINIAJIAIOT B BUJIC MEPEOXJIAKICHHBIX
Kareiab, HO MPU CONMPUKOCHOBEHUHM C 3€MHON MOBEPXHOCTHIO WM MpeaAMeTaMu
3aMep3ar0T, MOKPBIBAS UX JIEASHBIM CIOEM.

Paznuyator rononen npospaumsiii u mymusiii (MatoBblid). IlocneaHuit
BO3HUKAET TIpu OoJjiee MEJIKUX Karisix (Mopocd) U mnpu Oojiee HUBKHUX
temriepatypax. Kopka Hamep3Iiero jgbaa MOXET JOCTUTATh TOJIIUHBI HECKOJIBKUX
CaHTUMETPOB U BBI3BIBATH MOJIOMKY CY4YheB M 0OpbIB MpoBOAOB. [Ipu romonene na
1 M nmpoBoaa moxet ocenath oT 10 T g0 1 kr apaa. Iloa TsKeCThIO JibAa, OCEBIIETO
Ha MPOBOJIaX, MOTYT JIOMaThCs Jaxke Tenerpadupie cToyobl. [TokpeIThIEe TOT0IETIOM
YJIHIBl U JOPOTH MOTYT NMPEBPATUTHCS B CIUIONIHBIC KATKU, a B TOPHBIX Jecax
MOTYT 00pa30BbIBAaTHCS O0eCc(hOPMEHHBIE TIIBIOBI.

HawnGonee 0OMIBHBIN TOT0JIE] OTMEUYAETCS B TOPaX ¢ MOPCKUM KIIMMATOM.

Obnedenenue — sIBIEHUE POJCTBEHHOE TOJIOJIEy. DTO MPOIECC OCAXKIICHUE
U 3aMep3aHusl TEepPeOXJIAXKJACHHBIX Kameilb O0JIaKkoB, TYMaHOB M OCaJKOB Ha
pPa3IMYHBIX YacTAX CAMOJIETOB M JAPYIHX JIETATENbHBIX anmaparoB, a TaKxke
HA3eMHBIX ¥ BOJHBIX BUOB TpaHCHOpTa (aBTOMOOUIH, Cy/ia, oe3a U JIp.)
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OcCHOBHBIE BBIBOJbI

1. 3aKkoHOMEpPHOCTH pacmpelleJieHUsT BOJSHOTO Tapa B arMmocdepe
OINMKCHIBAIOTCS YPABHEHHUEM TEPEHOCA BOJSHOIO Mapa B aTMOcepe — 04epeTHOTO
OCHOBHOTO ypaBHeHUs pusuku arMochepnl. CyTOUHBIN U TOTOBOM X0 Pa3TUYHBIX
XapaKTEePUCTUK BIAKHOCTU BO3/yXa, €€ paclpeiiesieHue M0 BEepTUKAIN 3aBUCAT B
OCHOBHOM OT BKJaJa aJBEKTHUBHOM M KOHBEKTHUBHON COCTaBJISIOIIUX ATOTO
YpaBHEHUSL.

2. OCHOBHBIM HCTOYHUKOM IIOCTYIUJICHUSI BOJSHOTO Mapa B aTtMocdepy
SBIISICTCS. HCIAPEHHUE B E€CTECTBEHHBIX YCJIOBUAX, OOIIHME 3aKOHOMEPHOCTU
KOTOPOT'O ONHUCHIBAIOTCS ypaBHeHUeM JlanpToHa. Ha ocHOBe 3TOro ypaBHEHHs, a
TAK)K€ YpaBHEHUS TEIUIOBOIO OanaHca MOdXy4deHbl (opMysbl [Js pacuera
UCIIapEHMUS.

3. BoasHoit nap B atMocepe HaxOIUTCsl B COCTOSIHUU IPU TeMIepaType U
JaBJICHUM HUXKE KPUTHUECKUX. BcenenctBue »Toro B armocdepe BO3MOXKHBI
IOPOLECChl KOHJIEHCAIMM W CyOJuUMaluH, pe3yJbTaTOM KOTOPBIX SIBJISIOTCS
oOpa3oBaHME€ TyMaHOB U o00OsiakoB. HeoOXoauMbIM yCIOBHEM KOHJEHCAIU
(cyObnmuMmanuu) BOJSHOTO Tapa SIBISETCA €ro OXJIAXKACHHE HUKE TEeMIEepaTyphl
TOYKH pOChl (MHes). [locTaTOUHBIM YCIOBHEM MAJii 3TOrO Ipolecca SBISIETCS
HaJluuyue B atMocgepe s1ep KOHJCHCAIHH.

4. OcHoBHBbIE KiIaccu(puKauuu 00JaKOB MOCTPOCHBI HA MOP(POJOTUYECKHUX U
reHEeTUYECKUX TMpU3HaKax uXx oOpa3oBaHus. B ocHOBy wmopdosoruueckoi
(MexXyHapOJHOM) KIacCU(pUKAIIMKU TOJI0KEH MPUHIIMIT BHEIIHETO BUAa 00JIAKOB U
BBICOTHI MX pacnoyiokeHusi. Dusnueckue ycioBus oOpa3oBaHus 00JIaKOB
MCITI0JIb30BaHbl B TEHETUYECKOHN KIlacCU(UKAIUY.

5. TlepBoHaYaNbHBIM YCJIOBHEM OOpa30BaHUsA OCAAKOB SIBISETCS MPOLIECC
NEPEeKOHEHCAlMM MEJIKUX OOJIauHBIX AJIEMEHTOB Ha Oosiee KpymnHbIX. Bo BTOpO#
CTaluM YKPYIHEHUS Kareiab BOJAbI M KPUCTAJUIOB JibJa B 00JaKke OCHOBHYIO POJb
UTPaeT MPOIIECC KOATYIAINH (TPaBUTAITMOHHON, OPOYHOBCKOM | JIp.).

6. OrmnpeneneHHy0 poJdb B HAKOIUICHUHM OCAJKOB MIPAIOT HA3EMHbIC
THUIPOMETEOPHI (poca, MHEN, U3MOPO3b, TOJIOJIEA U JIP.).

KoHTpoJibHBIE BONIPOCHI

=

[IpuBenuTe ob1IME JaHHBIE O BIAaroo0opoTe Ha 3emiie.

2. BeiBenuTe M MpoaHANM3UPYHTE YpaBHEHHE IEepeHOca BOJASHOIO Mapa B
TypOyJIEeHTHOM aTMocdepe.

3. Ot kakux (PakTOpoOB 3aBUCUT HCHAPEHHE B €CTECTBEHHBIX yCIOBHsAX? UTO
TaKOE€ UCHapseMOCTh?

4. Kakue TUIBI CYTOYHOTO W3MEHEHHUS BJIAKHOCTH BO3JyXa HaOIIOAAIOTCS

BOJIM3M MOBEPXHOCTH 3emin?

Kak n3MeHseTcs BA1aXKHOCTh BO3/lyXa B T'OJI0BOM XOJIE€ U C BBICOTOM?

Ot kakux (paKTOPOB 3aBUCUT KOHJECHCAIMS U CyOIMMaIus BOASHOTO Mapa B

atmocdepe?

o v
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7. Oxapaktepusyiite HEOOXOOUMBbIE M JOCTATOYHbIE (DU3HUECKUE YCIOBHS
KOHJ/ICHCAIIMW BOJISTHOTO Tapa B aTMocdepe.

8. JlaifTe knaccudukay TyMaHOB.

9. Kakue MeTeopoIOTUYECKUE YCIOBUS ONarompusTHB Ui 0Opa3oBaHWUs
aJIBEKTUBHBIX, PAAHAIIMOHHBIX TYMAaHOB M TyMaHOB UCTIApECHUs?

10.Kakumu pr3ruecKkuMy BeTUYUHAMHU XapaKTePU3YIOT TyMaHbI?

11.Kakumu HpU3nyecKMMU BEIMUMHAME XapaKTEepU3YyIOT obJiaka?

12.Yto mpencraBiseT coboit Mmopdoornyeckas KaacCu(pUKaIus 001aKoB?

13.Yto mpencraBisieT coOoi reneTuueckas kinaccuduxarms 061akoB?

14.Kak uzmepsiercst konmdecTBo 001akoB? KakoB ux cyTo4yHbIi xoa?

15.Kakue  ¢Qusmyeckue  NpPUYMHBI  JIEKaT B OCHOBE  IPOIIECCOB
ocaaKoo0pa3oBaHuUs?

16.JlaitTe KnaccuduKamy 0CaIKOB.

17.KakoBbl 0COOEHHOCTH T'OJJOBOTO X0J1a 0cagkoB? UTO Takoe MHTEHCUBHOCTD
OCAaJIKOB?

18.YTO0 OTHOCAT K Ha3eMHbIM rujapomereopaM. llpu Kkakux ycloOBHUAX OHU
obpazyroTcs?
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I'nmasa VIII. OCHOBbI IUHAMUMNKU ATMOC®DEPBI

OcHoénble nonamus

1. 3akonbl nBu:keHuss Herorona — 1. Beskoe Teno npoaomkaer yaepKUBaThCs B
CBOEM COCTOSIHMM MOKOSI WJIM PaBHOMEPHOI'O U MPSAMOJIMHEWHOTO JBUKEHHUS, TIOKa
U TIOCKOJIbKY OHO HE€ BBIHYXKJAETCS MPWIOKEHHBIMH CHJIAMH HU3MEHATH 3TO
cocrosiHue. 2. M3MeHeHne KoauvecTBa JBUKEHUS MPOMOPLUOHAIBHO JIBHKYIIEH
CUJIBbl W TPOMCXOJWUT IO HAIPABICHUIO TOW NPSAMOM, IO KOTOPOM 3Ta Cuja
nericteyer. 3. JleWicTBHIO  Bcerga  €CTb  PAaBHOE  MPOTHUBOMOJIOKHOE
IIPOTUBOJECHCTBHE; NHAYE — B3aUMOJECHCTBUS ABYX TE€I JIPYT APYTra PaBHbI MEXIY
co00# M HaNpaBJIEHbI B IPOTHUBOIOJIOXKHBIE CTOPOHBI.

2. IllepoxoBaTrocTh —  XapaKTEPUCTHUKAa HEPOBHOCTEH  MOJCTUJIAIOLIEH
NOBEPXHOCTH, BIMSIOIIMX Ha JBWKEHUE BO3AyXa B INPU3EMHOM CIJIO€, HMHAYe
Ha3bIBACTCs MAPAMeTPOM WIEPOXOBATOCTH WJIH YPOBHEM HIEPOXOBATOCTH Zj.
[IlepoxoBaTOCTh UMEET Pa3MEPHOCTb JJIUHBI, 3aBUCUT OT XapaKTepa IIepoXoBaTon
HOBEPXHOCTH U B 00I1IEM TeM O0JIbllIe, UeM OOJIbIIIE CPEIHSSA BHICOTA HEPOBHOCTEH.
Ha ypoBHe 11€poX0BaTOCTH CpeAHssl CKOPOCTh BETpa 0Opallaercs B HYJb; HUXKE
3TOr0 YPOBHS UMEIOT MECTO TOJIBKO TYpOYyJIE€HTHBIE IMyJIbCAI[UH.

3. Cnupajb IKMaHa — MaTEMaTUYECKOE MPEJCTABICHUE PACIPEICICHUS BETPA C
BBICOTOM B MOTPAaHUYHOM CJIO€ aTMOC(epbl NpHU AOMYLIEHUH, YTO KOAIDPUIMEHT
TypOyJICHTHOCTH B 3TOM CJIO€ HE MEHSIETCS C BHICOTOM, ABUKEHUE TOPU3OHTAIBHOE
Y yCTaHOBHBIUIEECS, U300apbl NPSIMOJUHENHBI U MapaJIJIebHbI U T€OCTPOPUUECKUN
BeTep He MeHsieTcss ¢ BhicoTod. KpuBas (romorpad), mpeacraBistonias coOoi
Ir€OMETPUYECKOE MECTO KOHIIOB BEKTOPOB, MPOBEAEHHBIX W3 OJHON TOYKH (U3
Hayaja KOOPJMHAT) U HU300pAKAIOIIMX TOPU3OHTAIBHBIE CKOPOCTHM BETpa Ha
pa3IMYHBIX BBICOTaX B CJIO€ TPEHUS, ABISETCS JOTapU(PMUUECKON CIIUPAIbIO.

4. BpicoTa o0pamieHusi — BbICOTA, HA KOTOPOW HaIlpaBJIEHWE BETpa MEHsETC Ha
IPOTUBOMNOJIOKHOE WM OJIM3KOE K MPOTHUBOIOJIOKHOMY BCIIEJICTBUE, HAIPUMED,
COOTBETCTBYIOILIETO  WM3MEHEHHsS  OOILIEro TOPU30HTAJIBHOIO  OapUUYECKOTro
rpaJlieHTa IMOJ| BIUSHUEM paclpeiesieHus TeMIlepaTypbl B KPYIIHOM MaciiTade
WIM Tiepexoja OT Opu3a WIM TOPHOTO BETpa K BBIIIEISKALIEMY BCTPEYHOMY
NOTOKY U T.J.

8.1. OcHoBHBIE CHJIBI, IeHiCTBYOIIIME B aTMOC(pepe

ATMocdepa HaxomAUTCSI B COCTOSHUM  HENPEPHIBHOTO  JIBHIKECHMS.
HenocpeacTBeHHONM IIPUYMHOM 3TOrO JBMIKEHUS SBJISECTCS HEPABHOMEPHOCTH
pacmpesesieHds  AaBieHHUs, OOYCIOBJIEHHass  MpoOIeccaMu  TeII00OMEHa.
PaccMoTpuM  cuiibl, MOJ BIUSIHUEM KOTOPBIX COBEpIIAIOTCS aTMoOc(epHbIe
JBUKCHUS.

Cunpbl, pelicTBylomMe B aTtMocdepe, MOAPA3ACTAIOTCI HAa MAacCOBBIC
(0OBeMHBIE) M MOBEPXHOCTHBIE. K MEpBBIM OTHOCSATCS CUJIbL, JEUCTBYIOIIHME Ha
KaXIBIA AJIEMEHT Macchl (WM 00beMa) HEe3aBUCUMO OT TOrO, CYIIECTBYET JIU
pPAOOM C BO3AYLIHOM YacTHLEH Apyrue BO3aylHble yactuubl. K athMm cunam
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OTHOCSTCS Cu1a msdcecmu M WHEPITMOHHBIC CHJIBI: OTKJIOHSIONIAS CHJIa BPAIICHHUS
3emun (Kopuoaucosa cuia) u yeHmpoOe’cHas Cuid.

[ToBepXHOCTHBIE CHJIBI TPEICTABISIIOT COOON CHIIBI  B3aMMOJICHCTBUS
HEKOTOpOM Macchl (00bema) BO3AyXa C OKpyXKaroued cpenoil. OTH  CHIIbI
NPUJIOKEHBI K TOBEPXHOCTHBIM YacTHUIIAM BBIICICHHOTO o00bema. K HuMm
OTHOCSITCSI CUIbl ODAPULECKO20 PAOUEHMA U CUTIbL B3KO20 MPEHUSL.

PaccMoTpuM mocnenoBaTeNbHO BCE 3TU CUITHIL.

Cuna msowcecmu (Q) TpencTaBiIsseT CcoOOW  pa3HOCTh HOPMAaJIbHBIX
COCTABJIAIONIMX CHIIBI TIPHTSDKEHHS K LEHTPY 3eMIH F M IIEHTPOOEKHON CHIEI C,
HaNpaBJICHHOW 10 PaIuyCy-BeKTOpy BparieHus, (pucyHok 30.), T.e.

P=pg=F,—C, (8.1)
C Fm ¢
P
c
/ C’”
bk
3 //5" 2 B
z
n
)

Puc. 30. K onpeaeneHuto CHIIbl TSKECTH.

BocIoi630BaBIINCE 0003HAYECHUAMYU PUCYHKA 30, JIETKO TOTy4IUM, YTO:
— 62 _ »2R cos? 8.2
g=0G- ¢ (8.2)

G =667-10"" m®/kr-c® — rpaBUTAI[MOHHAS IIOCTOSHHAS,

M — macca 3emnu, R — cpeanuit paanyc 3emiu,

w=7.29-107% ¢! — yrJoBasi CKOPOCTh BpaIlICHUS 3eMJIH,

@ — reorpaduyeckas mMupoTa.

BenuunHa cuibl TsSHKeCTH HAmOOJIbINAs Ha IMOJII0CaX M HAaMMCEHbBINAsS — Ha

DKBaTOpE.
Omxnonawwas cuna epawjeHus 3emau (Kopuoaucosa cuia). ITO WHEPIUOHHAS
cuia, 00yCIIOBIIEHHASI CYTOYHBIM BPaIlEHHEM 3EMJIH C YTIIOBO# CKOPOCThIO «@. OHa
MPOSIBISICTCS. TOJIBKO B TOM Cjydae, KOTrJa BO3IYIIHAS YacTHIa IBUXKETCS CO
CKOPOCTBIO ¢ II0 OTHOIIEHHIO K 3€MHOM IOBEPXHOCTH. B o00mem ciydae
KOPHOJIMCOBA CHJIA, AEHCTBYIOIAs Ha €AMHUYHBIN 00beM (M°) BO31yXa, paBHa:

K =2p(2+3), (8.3)
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r7ie ¢ — INIOTHOCTh BO3yXa; BEKTOP «w HAIMPABJICH BIOJIb OCH BPAIICHHS 3EMIIH TI0
HaIpaBJICHUIO K CEBEPHOMY MOJIIOCY.
[Ipoekiuu KOpUOJIMCOBOM CUIIBI HA OCU X, Y, Z PaBHBI:

K, = 2p(w,9 — w,w),
K, = 2p(w,w— w_.U),
K, = 2p(w,U— w0), (8.4)
rae U, #, W — mpoekius BEKTopa CKOPOCTH C:  w,, w,, ®, — IPOEKIUHU BEKTOpa
@ Ha OCU X, Y, Z COOTBETCTBEHHO.

OneHka cnaraeMpiX, BXOIAIIKUX B (8.4) MOKa3bIBAET, 4T0 K, < K,; K <<K ,

W Ha 2 — 3 nopsiaka Menbine U u &,
Tormga, MOXXHO 3anucaTh.

K, =2pw, -1, K,= —2pw, U, (8.5)

FOpI/I3OHTaJII>HaiI COCTaBJIIrOIIasd KOpI/IOJ—II/ICOBOﬁ CHJIBI PaBHA.
K; =K + K. = 2paye, (8.6),

r7e w, = wsing — BEPTUKAIbHAS TPOEKIIHMS YIIIOBOW CKOPOCTH BPAIICHUS 3E€MITH,
C =VU? 482

Onpenenum HarpapjeHUE JECUCTBUASI KOPUOJIMCOBOW CHJIBI IO OTHOILICHUIO K
HaIpaBJICHUIO JIBFDKCHMSI BO3MYIIHOW 4YacTHUIBl. [IpuMeM TOJIOKUTEIHHOE
HaIpaBIEHUE OCH «X» C 3amaja Ha BOCTOK, a OCH «Y» — C 1ora Ha ceBep. Torma
U>0 nmpu HampaBieHUU BeTpa C 3amaja Ha BocTok, ¥ > 0 — ¢ rora Ha ceBep. [pu
BocTtouHoM Betpe U < 0, mpu ceBeprom — # < (0. COOTBETCTBYIOIIUNA 3HAK Oy/eT
UMETh U TPOEKIIMS KOPUOIMCOBOW CHJIBI HA OCH «X» U «Y». [lanee B ceBepHOM
MOTyIapuu w,> 0, B 105)KHOM @, < 0.

Tenepr HeETpyAHO yOEIUTHCS, YTO €CIM OCh «X» HampaBUTh IO
HalpaBJIEHUIO CKOPOCTU BeTpa, To nosnyuum U > 0, 9 =0, K, =0, K, < 0. Takum
o0pa3oM, B CEBEPHOM IOIYIIApPHKM KOPHOJIMCOBA CHJIA OTKIIOHSET JIBHIKYIIYIOCS
BO3JIYIIHYIO YaCTHIy BIPAaBO OT HampaBlicHus €€ nprokeHus. COOTBETCTBEHHO B
10’)KHOM TIOJTYIIIApYUH BO3IYIITHAS YaCTHIIA OYIET OTKIOHSTHCS BIICBO.

Cuna bapuyeckoeo epaduenma — 3TO CUJIA, BO3SHUKAIOIIAS B pe3yJbTaTe
HEPaBHOMEPHOTO pachpeneicHus AaBicHUs. F3o0apuyeckne TMOBEPXHOCTH
HAKJIOHCHBI ITO/1 HEKOTOPHIM YTJIOM K YPOBEHHBIM ITOBEPXHOCTSIM (pUCYHOK 31).
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P $
Puc. 31. K BBeieHNIO NOHATHSA PE3YyJIbTUPYIOLIEN CUIIBI JABJICHUS

Kak BHIHO ®3 pHCYHKa, pPE3yIbTUPYIOIAs BCEX CHJI JaBJICHUS,
neWicTByromux Ha o0bem ABCD, 1o a0ComOTHON BeIMYHMHE paBHA
P—(P+dP)=—dP. Tlo HampaBICHHIO OHa COBIAJACT C IIOJOKUTEIBHBIM
HaIpaBJICHUEM HOPMAJIU K H300apUYECKOM MOBEPXHOCTH.

OueBHIHO, YTO MOAYJIb PE3YIBTUPYIOMIEH CHII AaBJICHUS, EHCTBYIOIINX Ha
1 »* Bo3ayxa paBeH:

dP
—-—=C (8.7)

riae dN paccrostHre Mexay H300apUIECKIUMH TOBEPXHOCTSIMH.
[Tpoekius rpagueHTa naBiaeHus G Ha ocu X, Y, Z Oyner

dpr dJr ar
TS B T L (88)
dx ay dz
rOpI/ISOHTaHBHaH COCTaBJsrOIIas rpaJuCHTa JaBJICHUA, paBHAs:
aFr
Gy = —— .
2= —5 (89)

ABJSCTCS TOW CJIOM, MOJ JACHUCTBUEM KOTOPOW BO3HHUKAECT TOPHU3OHTAIBHOE
JBUKEHHE BO31yXa (BeTep). G; 4acTO HA3bIBAIOT OApUYECKUM cPaAOUEHIOM.

Cunvl 643K020 mpeHusi. DTH CWIbl BO3HHMKAIOT TOI/A, KOTJa pPa3IMYHbIE
00BEMBI ABMXKYIIETOCS BO3/1yXa UMEIOT Pa3HYI0 CKOPOCTb.

Tak kak B arMocdepe BEepTUKAIbHBIA TpPaAUEHT CKOPOCTH BETpa Ha
HECKOJIbKO MOPSIKOB 00JIbIIIe TOPU30HTAILHOTO, TO HAMOOJIbIlIEEe 3HAYCHHE UMEIOT
CHUJIbI, CBSI3aHHBIE C U3MEHEHUEM CKOPOCTH BETPA C BBICOTOM.

BoiscHuM ~ Qu3nyeckuii CMBICHT BSI3KOTO TPEHUST C TOYKH 3pEHHUS
MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH.
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[Tpenmnonoxum, 9To Ha YPOBHSX Z U Z +dZ CKOpOCTH BETPa COOTBETCTBEHHO
paBHbl C u € +dC. B pe3ynsTaTe XaOTHUECKOTO ABIDKEHHS MOIEKYThl BO3LyXa
NEepPEXOAAT C OJHOIO YPOBHS Ha JAPYroi, MEpPEeHOCs MPU ITOM CBOM HMMITYJIbC.
Takum 00pazoM, CO CTOPOHBI HMXKHETO YPOBHS MOSIBIISIETCS CUJIA, TOPMO3SIIast
JBH>)KCHUE MOJIEKYJI Ha BEpXHEM ypoBHE. HampoTuB, MOJIEKYJIbI BEPXHETO YPOBHS
CTPEMSTCSI YCKOPUTH JIBUKEHUE MOJIEKYJ HMDKHETO ypOBHs. Bo3HuKaeT mapa cuil,
KoTOopas Oyay4yd TPUIIOKEHHOM K E€JUHUIE TOBEPXHOCTH, Ha3bIBACTCS
Hanpsiicenuem MoneKyIspHo2o mpenust (T,). O4eBHIHO, YTO HANPSIKEHUE TPECHUS
MPONOPLUHOHAIIBHO BEPTUKAJIbHOMY TPAJIUEHTY CKOPOCTHU BETPA:

i ac
To=no, (8.10)

TJI€ 17— OUHAMUYECKUU KOIDDUuyueHm 6s3Kk0cmu, U3MEpSieMbIil B KT/ v - c.
WNuorna BBOAAT BEMUYUHY KUHEMAMUYECKO20 KOodgduyuenm 8a3Kkocmu,

o n
KOTOPBIN paBEH OTHOIICHUIO V = > (o — MIOTHOCTH BO3/IyXA).

B cinydyae TypOyneHTHOTO ABWXKEHHUS, OOMEH HMITYJIbCOM MPOUCXOAUT
MeXIy OonplmuMU 1O 00BeMy MaccamMu Bo3ayxa. [is 5Toro ABUKEHUS
Hanpsdicenue mypoyieHmHo2o mpeHusi, 0 aHAJIOTHU C MOJICKYJISIPHBIM TPEHUEM,
MOXHO 3aIKcaTh B BUJE:

7= a% = pp ¥ (8.11)
T— ez p dz '
é
rae —— — TPajyeHT CpPEIHEH CKOPOCTH BO3JYLIHOIO IIOTOKA MEXAY JBYMS
ypoBHsiMH; A — k03pdummeHT TypOyJIeHTHOH Bs3KocTH, K — ko3dduumeHt
TypOyJIEHTHOCTH.

B oOmem ciayyae Hampsok€HUE TPEHHUs MPEACTaBIsSIeT CcOo00M CyMmy
HaIpPsHKEHUI MOJIEKYJIIPHOTO U TYpOYJIEHTHOTO TPEHUS:

" dc
T=n+4)5 (8.12)
Cuuta BSI3KOTO TpEHUs, TSUCTBYIOIIAs Ha €IMHUYHBIN 00BEM BO3/IyXa paBHA:
=~ ac
R=—(n+4)— ,
dz (n ) 8z (8 13)
[Ipoekunu 3TOM CUJIBI HA OCH X, Y, Z COOTBETCTBEHHO PABHBI:

a du
R, = aa—z(?? +AJ%

) dw
R,=—_(m+4)
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KosnnuecTBEHHbIE OIIEHKM TOKA3bIBAIOT, YTO BIHSHUE IIEPOXOBATOCTU
3eMHOW TTOBEPXHOCTH PacIpoCTpaHsieTcsi B aTMocdepe 10 BHICOThI OT HECKOIBKUX
COTeH MeTpoB A0 | — 1.5 kM. DTOT ciloH, B KOTOPOM Hapsay C I'PaJueHTOM
JIABJICHUSI U KOPUOJIUCOBOM CHIION, HEOOXOIMMO YUYUTHIBATH CHUJIbI BSI3KOTO TPEHUS,
KaK y>K€ TOBOPHUJIOCH BHIIIIE (TJ1. 2), HA3bIBAETCS NOCPAHUYHBIM CTIOEM ammocepbi.

B cBoOoaHOlM aTMocdepe poib TpeHHUs Majia MO0 CPAaBHEHHUIO C JIPYyTUMU
cwiamu. OgHaKo TaM, Iie TPaJueHT CKOPOCTH BETPA BEJIMK, POJIb TPEHUS CIIETYET
YUUTHIBaTh. DTO OTHOCUTCS K TAKUM aTMOC(HEPHBIM 00BbEKTaM, Kak (pOHTAIbHBIC
30HBI, CTPYWHbBIE TEYEHUS U JIP.

Llenmpobesicnas cuna BO3HMKaeT B TOM cllyyae, KOTJa JBUKCHHE
BO3AYIIHOM 4YaCTHULBI NPOUCXOAUT BIOJb KPUBOJMHEMHOM Tpaektopun. OHa

onpenenseTcs no popmyre:
2
=3 [

Z=p% (8.15)

T
rje I — paanyc KpUBU3HBI TPAEKTOPUH, C — CKOPOCTh BETpA.

8.2. YpaBHeHus aBuKeHUs TYpOYJEHTHOH aTMoC(epbl

CoriacHo BTOpOMY 3aKkoHY HbIOTOHA, TPOHM3BEICHUE MacChl Tella Ha €ro
YCKOpPEHHUE PaBHO TEOMETPUICCKON CyMME CHJI, ISHCTBYIOIIUX HA 3TO TEJO, T.€.

-

p%ammﬁ, (8.16)

DTO0 ypaBHEHHE SBISICTCS YPAGHEHUEM OBUINICEHUSL AMMOCHEPbL 8 8eKMOPHOT
dopme.

Hcrionp3yss MpOSKIMH CHJI Ha OCH X, Y, Z TIOJyYHM COOTBETCTBEHHO
cucmemy ypasHeHUll 08UNCEHUST AMMOCGhepbl 8 KOOPOUHAMHOU hopme:.

du oP 0 oJ
—=——+2 G- W)+—1n+A)—
T plo,$—-w,W) e (n )az
dg oP 0 09
T =42 W-o,u) +— (17 + A)— 8.17
iy ploW=—0,u)+ = (7+A) — (8.17)
dw oP 0 ow
—=——+2 U-o,9)+—0n+A)—
Pa = o plou-o,) P (n+A) P

Yupoctum cuctemy (8.17), mpuHUMAas BO BHUMaHUE CIEAYIONINE COOOPaKCHHUS:
® BepTUKaJIbHAs COCTABJAIONIAs CKOpocTH (W) Maja 10 CpPaBHEHHIO C
TOPU30HTAIBHBIMU (U 1 ¥);
® B TPEThEM YPAaBHCHHM JBWKEHUS MOPSAIOK BEJIUYUHBI €€ YICHOB MO3BOJISET
CBECTH €T0 K YPAaBHEHUIO CTATHUKU;

® pa3jeNuB JIEBBIE W IMPaBbIE YaCTH YPABHEHUH HA «o», TOJIYYHM B JIEBBIX
YacTsX MPOSKIUU YCKOPEHHUS;
e 3ameHuM N U A uepe3 v u K
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C y4eTroMm BBINOJHEHHBIX YNPOIIEHHUM, MOJIYYHMM CHCTEMY YPAaBHEHHI JBHKECHUS
aTMoc(epsl B BUJE:

d—u=—l@+2a)zl9+g(v+k)a—u
dt p OX 0z 0z
d_‘gz_iﬁ_ga,zung(Hk)a_u (8.18)
dt p oy 0z 0z
_®_
dz

Bo3nyx, kak uaeanbHblil ra3, yIOBIECTBOPSAET YCIOBUIO CIUIOMIHOCTH CPEMBIL.
®uU3nyecKn 3TO 03HAYAET HEYHUUYTOKAEMOCTh MAcChl raza (Wid kujakoctu). s
CIUIOIIHBIX CPEJ CHPABEIUBO YPAGHEHUE HEPA3PbIGHOCTU.

IToTox Maccel BO3ayXa 4epe3 €IMHUYHYIO IUIOMIAAKY, IEPIIEHIUKYIISIPHO K
IIOTOKY, B €IWHUIlY BPEMEHH, PAaBEH NPOU3BEICHUIO IUIOTHOCTH BO31yXa Ha
CKOPOCTB TOTOKA. [Ipoeknnu 3TOoro notoka Ha ocH X, Y, Z paBHbI pu, pf, pw.

[IpuTok Macchl K €AMHUYHOMY OOBEMY 3a €IUHUIY BPEMEHU paBEH
JTUBEPIeHIINH MOTOKA MacChl (B3ATOM ¢ 0OpaTHBIM 3HAKOM), T.€.

3 : dpd | dpw
_P=_(PH+P_|_P)
at ax av dz

50] 041
ap + d(pu) + d(p?) + alpw) _ 0 (8.19)
at dx av d=z

OT0 ypasneHue Hepa3pblHOCHU U CHIOUHOCIU CPEObL.

BommonauB  guddepeHnrpoBanne  OpPOU3BEACHHN — pu, pd, pw WU
BOCIOJIB30BABIINCH BBIPAXKEHUEM JUISl TOJHOW IMPOU3BOJHOW OT IJIOTHOCTH IO
BPEMEHHU

L =a—P—|—ua—p+1ﬁa—p+wa—P,
dt at ax av dz
[OJIyYUM YpaBHEHUE HEPA3ZPHIBHOCTH B BUE:
ap + o + 29 + ow =0 150051
dd ox oy oz
d -
d—'f[)+d|vc:0 (8.20)

VYpaBuenus nBwkeHus artMmocdepsl (8.18), ypaBHeHHE HEpa3phIBHOCTH
(8.19), a Tak Xe ypaBHEHHUE NpPUTOKAa TEIJIa W IMEPEHOCAa BIAard BMECTE C
YpaBHEHUEM COCTOSHUS BIIAXXHOTO BO3JyXa NPEICTABIAIOT CO00M cucmemy
OCHOBHbBIX YPABHEHULL.

B o60mem cnyuae cuctemMa ypaBHEHHMA METEOPOJOTUH HCKIIOYUTEIHHO
CJIOKHA KaK C TOYKH 3pCHHs €€ pemieHus, TaKk U C TOYKH 3peHUsS (HU3UIECKOTO
COJlep)KaHUsI  OTACJIbHBIX WIEHOB JTOM CHUCTeMbl. Tak Kak ypaBHEHHS
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METEOPOJIOTUU  SIBIAIOTCS  TuddepeHnaTbHBIMI  YPaBHEHUSMH B YaCTHBIX
OPOU3BOAHBIX, TO JUId MX PEIICHUS HEeoOXOIuMO 3a7aBaTb HauyalbHbIE U
rpaHUYHbIE YCIO0BHs. VX BUJ 3aBHCHUT OT (PU3NYECKOTO COAEPMAHHUS U3y4aeMOro
IIPOLIECCa U SABJICHHUS.

8.3. JIuHNM TOKA U TPAEKTOPUH

[Ipy wu3ydyeHHH TIOJIA BO3AYIIHBIX TEYEHUW OOJBIION HAIJISIHOCTHIO
o0nanaet rpaduyeckoe MpeCTaBICHNUE dTOTO MO, C MOMOIIBIO TaK Ha3bIBAEMbIX
JUHAA TOKAa. JIuHuu moka — 3TO TAKWE JIMHUM, KacaTelbHbIE K KOTOPBIM
COBIAJAIOT C HANPABICHUEM JIBH)KEHHSI B TaHHBI MOMEHT BpeMeHu. Eciu u, &, w
— TNPOEKUMH CKOPOCTM B CHCTEME MpPSAMOYIOJBHBIX  KOOPAMHAT, TO
mudepeHranbHoe YpaBHEHHE TUHUN TOKA MOYKHO 3alMCaTh B BUJE!

(8.21)

dx _dy dz
-
Uewm 60s1b11IE CKOPOCTH B JAHHOM MECTE, TEM TYIIIE MPOBOJISAT JUHUH TOKA.

Hapsiny ¢ nuHHMsIME TOKa MOXHO TpaUUecKu MPEJCTaBIATb MpaeKmopuu
yacmuy, KOTOPbIE OMPENEISIOT U3MEHEHHE CO BPEMEHEM MOJIOKEHUST OT/IEIIbHBIX
YacTHII.

Ecnu nBmxeHne ycTaHOBUBIIIEECS, T.€. COCTABIISIIONINE CKOPOCTH HE 3aBUCST
OT BPEMEHH, TO YpPaBHCHHUS JIMHUA TOKAa W TPACKTOPHHA CTAHOBSTCS IOJTHOCTBHIO
TOXXIECTBCHHBIMH. JIpyruMu CIOBaMH, JIMHUW TOKAa W TPACKTOPHUU COBIAIAIOT.
[Ipy HeyCTaHOBHUBIIIEMCS JBWJKCHHH TPACKTOPUM H JIMHAM TOKa MOTYT
CYIIECTBEHHO Pa3IN4YaThCsl.

Yacto mna rpadudeckoro MpeACTaBICHHUS TIOJS CKOPOCTH TOJIB3YIOTCS
uzomaxamu — JIVMHUSMU OJMHAKOBBIX CKOPOCTEW BETpa, M U3020HAMU — JIIMHUSMHU
OJIMHAKOBBIX HampaBiieHuid BeTpa. OcoOblil MHTEpeC MpeAcTaBisAeT rpaduyeckoe
MPEACTABICHUE TaKUX aTMOC(HEPHBIX JIBIDKCHHH, KOTOPBIE XapaKTEePHU3YHOTCS
HAJIMYUEM CXOJMMOCTHU UJTU PACXOJIUMOCTH JIMHHUHM TOKA.

CXomMMOCTh JIMHWM TOKa B HEKOTOPOM TOYKE HAOIIOJaeTcs B 00JacTv
HU3KOTO JIaBJICHUSI Y MOBEPXHOCTH 3eMin. B 00iacTu MOBBIMICHHOTO JaBICHUS,
HAIMPOTHUB, TPOUCXOJIUT PACXOJUMOCTh JUHUN TOKa OT HEKOTOPOTO IIEHTpa
(pucyHok 32).

CX0IMMOCTh WJIM PacXOAUMOCTh JIMHUA TOKA MOJKET MPOUCXOJHUTH BIOJH
HEKOTOPBIX JIMHUW TIPU HAIMYUH ABYX BO3IYIIHBIX TCUCHUH.

SIBACHUS CXOAMMOCTH WM PACXOJMMOCTH BO3HHUKACT IIPH JIBFIKCHHH
BO3JIYIIHBIX TOTOKOB B IIEPECEYCHHOM MECTHOCTH, TJI€ OHH TOJ] BIUSHUEM
penbeda Cy)KMBAIOTCS WA pacmupstores. [Ipyu 3 ToM MOKeT H3MEHSATHCSI CKOPOCTh
BETpA.
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Puc. 32. Touku cXOTUMOCTH U PACXOJUMOCTH B ITUKJIOHE (a) M aHTULIUKIOHE (0)
8.4. I'eocTtpoduuecknii Berep. bapuyecknii 3aKoH BeTpa

Ecnu Obl Ha BO3AYIIHYIO YacTHIy AEHCTBOBaja TOJBKO CHIa TOPU30H-
TaJbHOTO OApUYECKOro TpPagUeHTa, TO B COOTBETCTBUU CO BTOPBIM 3aKOHOM
HreroTOHa, ee ABMKEHUE ObLIO OBl PABHOYCKOPEHHBIM. OIpeneuM NopsaoK 3TOro
YCKOPEHHS, KOTOPO€ YHMCIEHHO pPABHO BEJIMYUMHE CHIIBI TOPU3OHTAIBHOIO

o o 10
OapuyYecKoro rpajueHTa, OTHECEHHOMW K €IMHUYHOM Macce =P Tnornocts

p on
BO3/yXa NpPU HOpMalibHBIX aTMochepHbix ycnoBusix (Po=1000 rlla, To=273 K)
paBHa 1,273 Kr/m° ["opu3oHTaNbHBIA OApUYECKUI TPAJUEHT MPUMEM paBHBIM |
oap
rl1a/100 km. Torga, moACTaBUB YKUCIICHHBIC BBIPAXKEHUS « o » U n B BBIPAXKECHUE
n

o [IOJIy4YUM, YTO YCKOPEHUE OyAET IPUMEPHO PABHO Mm/c”.
yo,
Kak Tonbpko BO3AyIIHAA YaCTHLda HAYWMHACT IMCPEMCIIATHCA B CTOPOHY
HU3KOT'O AaBJICHUA, ceiiyac ke IOoSIBISICTCS KOpHOJIMCOBA CWJid, HAITPABJICHHAA I10
HOPMAJIM K CKOPOCTH BIPABO (B CEBEPHOM NoJyliapuun). BozHukaromiee npu 3trom

YCKOPEHUE €IMHUYHOM MAacChl paBHO 2wSsing-v, TIE€ @ - YrjoBas CKOPOCTh
CyTOYHOI'O BpalleHusi 3eMJid, ¢ - IIUPOTa MECTa, v - CKOPOCTh JBHXKEHUS
BO3AYILIHOM YyacTulbl (Berep). OnpeaennuM nopsiAoK 3TOr0 YCKOPEHUS Ha MIUPOTE
30° (sin30°=0,5) npu ckopoctu Betpa v=10 m/c. Tak Kak yrjioBas CKOPOCTbH
JIBIDKCHUS 3eMIIH a):7,29-10'5 c‘l, TO MOJY4YHMM, 4YTO BEIMYMHA KOPHOJIMCOBA
YCKOpPEHHs Oy/IeT COCTABIATE OKOJIO 0.75-10 M/C’, T.e. OHA HMEET TOT K€ TMOPSIOK,
YTO U CHJIAa TOPU3OHTAIIBHOTO 0apUYEeCKOro rpaleHTA.

[Tox nelicTBHEM KOPHOJMCOBOM CHJIBI BO3AYIIHAS YacTHila Oy/eT MmoBopa-
YUBaTh BIOPABO JO TEX MOpP, MOKa OHA HE YPABHOBECUT CHIIy TOPU30HTAIBLHOTO
0apUYECKOro rpaJIieHTa. ITO MPOUCXOIUT TOT/IA, KOT/Ia BO3AYX HAYHET JBUTATHCS
BIIOJIb M300ap. Takoe NPSAMOJIMHEMHOE pPaBHOMEPHOE MBIKEHHE O€3 TpeHus
HasbIBaeTcs eeocmpopuueckum eempom (puc. 33). CKopocTh reocTpohuIecKoro
BETpa MOKHO ONpPEAENUTh U3 YCIOBUS PABHOBECHS ACHCTBYIOUIMX HA YACTHILY
CUII:
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-~ = 10op_

G=K wm —;a—n—Za)Cgsingp (8.22)
U3 (8.22) momyuum, 9TO:
Cym Lt 0P (9.23)
2mpsing on
WITH:
1 opP
C=-—- &, 8.24
g lp on ( )

rie |1=2wsing HaspiBaeTcs mapamerpom Kopuomuca.

G
AN
H p-1
p
B
V
K

Puc. 33. K onpenenenunto reoctpohuaeckoro BeTpa.
p u p-1 — uzobapel, H — 06;1aCTh HU3KOTO aTMOC(EPHOTO AaBIeHUs, B — 001acTh
BBICOKOTO aTMoc(hepHoro naBienus, G - cuiia ropu30HTATBHOTO OAPUIECKOTO
rpaauenTa, K - kopuonncosa cuna, C, - CKOPOCTb T€OCTPOPHIECKOTO BETPA.

W3 npenpiaynmx paccykAeHuil cieayeT, YTO CKOPOCTh reocTpohruYECcKOro
BeTpa M0 HANpaBJICHUIO COBNajaaer ¢ uzobapamu. Ilpu 3TOM Hu3zKOe Oaénenue,
€CIM BCTaTh JIMIOM [0 HAIpPaBJIEHUIO BETpa, OCTACTCS Cle8d 8 Ce8epHOM
ROIYWapuu, Cnpasa - 6 I0H#CHOM Noayuwapuu. IT0 yTBEPKIECHUE HOCUT Ha3BaHUE
bapuuecko2o 3aKoHa eempa.

OnpenenuM TOPSIOK BEITWYUHBI TreocTpoduyeckoro Berpa. s sToro B
dbopmyay (8.24) moacTaBUM YUCIICHHBIC 3HAYCHUS BXOJISIINUX B Hee BennuuH. [1pu
OapuueckoM rpamueHte Ha mmmupore 55°, paBHom 1 r1lla/100 xM, momyuum

Cg= 5,8 M/c.
BripaxkeHus A NMPOeKIUH cKopocTu reoctpoduyeckoro Berpa (Ug, 9,)
du dég
MO>KHO TNOJy4UTh W3 ypaBHeHUs (8.18), mpuHuUMas, 4To - :E:O (IBHKEHHE

paBHOMEpHOE U MpeHedperast CUIon BSI3KOCTH):
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1 oP 1 oP
u=-t.P g 1P (8.25)
ol oy ol Ox
Ecmu npuHATH paccTOsHUE MEXAYy COCEAHMMH U300apaMu, KOTOpHIC
IIPOBOJIST HAa CHHONTHYCCKUX Kaprax uepe3 5 rlla, yepe3 An, To dopMmyna s
MOJIYJISI CKOPOCTH T€OCTPOPHUICSCKOTO BETpa MPUMET BH/I:

C,=2 (8.26)

sing-An’
rjae a=342-10° (M/c)

Beegem B Qopmynbl (8.25) BMecTo AaBieHHS aOCOJIOTHYIO BBICOTY

o P
n3oGaprueckoii mosepxuoctn «®». Tak kak do =9 dz, a | gdz:—d— TO 3TH
9o P

(bopMyJIbI 3aITUIIYTCS B BUJIE:

0 od
ug:-%-g, 9g:%-_x (8.27)

B ypaBHeHuu BenuuuHa «®» JNaHa B IeONMOTEHIHAIBHBIX MeTpax (TI.M).
O4eBUHO, YTO reoCTpOHUUECKHUI BETEp HAMPABIEH BIIOJb U30THUIIC aOCOIIOTHOMN
tonorpaduu. YUWThIBas TO, YTO HA ITHX KapTaX H3OTUIICHI TPOBOIST uepes3
40 rm.m., nomy4yaeM pabouyro (opmyny i pacuera Cy Ha KapTax aOCONIOTHOMN
Tonorpaduu:

c=2 (8.28)

sing-An"’

rie a'=40g,/2w — TIOCTOSHHAasi BeJIMYMHA JUISI BCEX M300apUYECKUX

ITIOBEPXHOCTEMU.

B peanbHbIX  ycnoBHSX ~ ABMXKEHHME ~aTMocepbl, Kak  MpPaBUIIO,
HEYCTAaHOBUBIIICECS W HE CTPOTO TOPH3OHTajdbHOE, a u300apbl HE BCeraa
NPSIMOJIMHEHHBIE W PaBHOOTCTOSAIINE APYr OT apyra. [loatomy, cTporo rosops,
BeTep B cBOOOAHOW armocepe He siBisieTcsi reoctpoduyeckuM. OIHAKO, IS
KPYITHOMACIITAaOHBIX JBWXKEHMM B CBOOOJHON aTtMmocdepe BeTrep OJIU30K K
reoctpopuueckomy. Mogenb armocdepbl, B KOTOPOM CKOPOCTh BeTpa
NPUHUMAETCS PaBHOW TeoCTPO(UUECKOMY, HA3BIBACTCS K8A3USeOCMPODuUUecKou
MOOEbIO.

8.5. U3meHeHue reocTpoduuecKoro BeTpa ¢ BLICOTOM

B cBoOomHOW aTmocdepe BeTep MOXKET MEHATHCS MO CKOPOCTH U
HAIPAaBIICHUIO TI0] BIUSHAEM U3MEHEHHUS TOPU30HTAIBHOTO TPAJMCHTA JIaBIICHHUS,
KOTOPOE CBSI3aHO C HEPABHOMEPHBIM PACIPEICIICHHEM TEMIIEPATYPHI.

PaccmoTpuM Kak 310 mpoucxoaut. [IycTh B HEKOTOpPOH 00J1acTH HAa YPOBHE
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MOpsI TOPU3OHTAJIBHBIN OapUYECKH TPaJAMEHT paBeH HYJ0. DTO O3HAYaeT, YTo
JaBJICHUE BO BCEX TOYKaX oOJMHaKoBO (pucyHok 34). OpHako Temmeparypa
pacrpezensercs HepaBHOMepHO. B ojHoOil yactu paccmaTpuBaemMoil 00yacTH
Tersjee, B JPYyrod XojojaHee. ITO MNPUBOJAUT K TOMY, UYTO BO3HHUKAET
TOPU3OHTAJIBHBIA TeMIlepaTypHbI rpaaueHT - VI, HanpaBieHHbIA MO HOpPMAJU K
U30TepME B CTOPOHY YyOBbIBaHUS TeMmIepaTyphl. Tak Kak B XOJOJHOM BO3IyXe
Oapuyeckas CTyNeHb MEHbIIE, YEM B TEIJIOM, TO M300apUYECKHE MOBEPXHOCTH
CTaHOBSITCS HAKJIOHHBIMU. [IpH 3TOM HAaKIOH OT TEIUIOro BO3[yXa K XOJOIHOMY
OyJeT YBEIMYUBATHCS C BBICOTOM.

Takum 00pa3oM, BO3HHMKAET TOPU3OHTAIBHBIA OapUUECKHl TpajHeHT,
KOTOpPBIA C BBICOTOM OyAeT yBEIMYMBATHCA [0 MEPE BO3pACTaHUS HAKJIOHA
M300apUYECKIX TOBEPXHOCTEH.

Ecnu nma ypoBHe Mops Oapuyeckuil TpagueHT He ObUI paBeH HYIIO, TO C
BBICOTOM BO3HUKACT JIOTOJHUTEIBHBIM OapUUeCKUil TpaJlueHT, BbI3BAHHBIN
HEpPaBHOMEPHBIM paclpe/ielieHneM TeMiepaTtypbl. YeM OoJibliie BBICOTA, TEM
OoJibllie OyAET JOMOJHUTENbHAS cocTaBismomas. Ha nocratouno 60Jibiioi BeICOTE
Oapuueckuii rpaiueHT OyaeT OJIM3KO  COBHAAaTh [0  HAOpPaBICHUIO  C
TOPU30HTAIBHBIM TPAJUEHTOM CpPEAHENl TeMIlepaTypbl B pacCMaTPUBAEMOM CIIOE.
DOTO 3HAUUT, YTO B TEIUIBIX OO0JACTAX JaBJeHUE OyJeT MOBBIIICHHBIM, a B
XOJIOJIHBIX - IOHWYKEHHBIM.

Bo3moxkeHn ciywail, korja OapuyecKWid TpaJuMeHT Ha HHIKHEM YpPOBHE
HaIlpaBJICH MPOTUBOIOJIOKHO TEMIIEPATypHOMY TIpaAueHTy. Torma ¢ BBICOTOM,
MOJTy4as JOMOJHUTEIbHYIO COCTABIISIONLYIO MPOTUBOMNOJIOAKHOTO HAPABIEHUS, OH
Oynet yobiBaTh. Ha kakoii-To BeICOTE 00paTUTCS B HYJIb U, U3MEHUB HAIIPABJICHHE
Ha TIPOTUBOIIOJIOKHOE, Oy/IeT BO3paCTaTh.

/p-s. p-4
=~V P"3

7 —p-2

e — T ,

Ok "IN IFAE LA A AT AT I AT T AT ST ATAT I ST AT p

Puc. 34. CBsi3b MEX]ly TOPU30HTAIBHBIMU IPAIMEHTAMU
TEeMIIepaTyphl U JIaBJICHUS.

Paccmorpum cienyrommii ciaydaid. Ilyctb Ha HEKOTOpO#l BbICOTE Z;=IKM
TOPU30HTAIBHBI TPAJUEHT [aBJICHHsS PAaBEH HYJIO MU, CIEAO0BaTeNIbHO. U =0
(pucynok 35). TemmepaTypa cronda Bo3ayxa HaJ TOYKOW A BBINIE TEMIEPATYpPhI
BO3ayxa Hajx Toukou B. Torma Belmie ypoBHS Z, MOSIBISAETCS TOPU3OHTAJIBHBIN
OapuyecKuil rpajueHT «I'», HarnpaBJieHHbIH OT A k B. DTo cBsi3aHO ¢ Tem, 4TO B
TEIUIOW BO3AYIIHOW MaccCe JAaBJICHUE YMEHBIIAETCS C BBICOTOM MEJJICHHEE, YEM B
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XOJIOJHOM.

[Ton BausHHEM 100aBOYHOTO OApUUECKOTO TpagdeHTa BO3HUKACT JIBH-
JKEHHE, KOTOpoe OyJIeT MPOUCXOIUTh BI0JIb 300ap. B HkHel yactu pucyHka 35
MIPUBEJICHO pachpejielieHUe JaBJICHUS B TOPU30HTAJIBLHON IUIOCKOCTH Ha YPOBHE
Z,=3 kM. U3 npuBeeHHBIX pacCyXJICHUN U PUCYHKA CJIEAYeT, UTO 00YCIOBICHHOE

TOPU30HTAJIBHBIM TPAJIUEHTOM TeMIepaTypbl [  MpHUpalIeHHE Te0CTPOPUIECKOrO
BeTpa ACT HampaBlIEHO NEPHEHAMKYJIAPHO K «/'» Tak, 4TO 00JacTh XOJ01a

ocTaercs cieBa, a 00jacTh TeIUla — CIpaBa OT HANpPAaBICHUs JBUXKEHUSA (B
CEBEPHOM MOJIYIIAPHUH).

*:—"'Gz |H
(X)

Puc. 35. CxeMa n3meHeHus Te0CTpOPUIECKOTO BETPa C BHICOTOM MO/ BIUSIHUEM
TOPU30HTAJILHOTO TPAJUEHTa TEMIICPATYPHI.

Takum o0pa3zoM, reocTpouyeckuii BeTep Ha MPOU3BOJIBHOM BHICOTE Z
MOXHO TPEJCTaBUTh B BUJIC BEKTOPHOW CYMMBI, COCTaBJIEHHON U3 TeocTpodu-

(1)

YCCKOro BCTpa Ha HMCXOJHOM YPOBHC Dg H BCTpaA, 3aBUCAIICIO OT IOpHU-

30HTAJIBHOI'O TPAJIMCHTA TEMIICPATYypPhI B CII0€ OT Z; 10 Z, T.C.:

Co= YV+AC, (8.29)

JloGaBok AC T HA3bIBAKOT MEPMUUECKUM BEMPOM.

TepMuueckuil BETEp HANPaBICH BIOJIb U30TEPM CPEIAHEH TEMIEPATypPhI
CJI0$1, @ €r0 MOJYJIb MPOMOPLIMOHATIEH TOPU3OHTATIBHOMY TPAJIUEHTY TEMIEPATYPhI
B CJIO€ U TOJILIUHE 3TOTO CIIOS.

B 3aBucuMocTu oT abCOMIOTHON BEJIMYMHBI TOPU30HTAIBHOTO OapUUECKOro
IpaJli€HTa Ha YPOBHE Z; U CPEIHETO FOPU30HTAIBHOIO I'PAUEHTA B CIOE Z-Z1, a
TaK)Ke OT yrja MEXJy STUMHU TpajueHTaMu HaOroaeTcs 00Jbi10e pazHooOpasue
BEPTUKAJIbHBIX Tpoduneit reoctpoduyeckoro Berpa. PaccmMoTpum naBa ciyyas,
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UMEIOIINX 0COOBI UHTEPEC.

B nepBoMm ciydae (pucyHok 36 @) mepeHoC MPOMCXOIUT M3 00JacTH Terlia
(T) B obmactp xomoaa (X), T.e. HabMOAaeTCs aaBEKIMs Teria. BeKTop ckopocTH
BETpa C YBEJIMYCHHEM BBICOTHI TIOBOPAYMBAET BIIPABO, MPHOIMKAICH TIO
HaIpPaBICHUIO K U30TepMaM (IITPUXOBBIC JTMHHH).

a) 6)
Tost Ta Tas T Tn T
S S s (X)) H DN (M _H
=T e R
AGT\\ \C& \\\ p \\\ \\\ \\él) p
= \\\ S \\p+5 AN = N = \p+5
B (T B (X

Puc. 36. U3menenue reoctpoduueckoro BeTpa ¢ BHICOTOM.
a) MpaBbIi TOBOPOT MPHU ABEKIUU TEIIa,
0) — JIEBBIIA TOBOPOT MPH JIBEKIIUU XOJIO/IA.

Bo BropoMm ciyuae (pucyHok 36 0) mepeHOoC IPOUCXOIUT U3 00JIACTH X0JI0Aa
B 00J1aCTh TeIlIa, T.€. HAOJII0AaeTCsl adsekyusi Xo100a. BEKTOp CKOpOCTH BETpa
IIPY 3TOM TTOBOPAYMBACT BJIEBO C YBEINUCHHUEM BBICOTHI.

Takum oOpazom, ¢ npasvim nogopomom eempa c80000HOU ammocghepe
CBA3aHA A08eKYUs Menid, ¢ 1e8blM NOBOPOMOM A0BeKYUs X0I00d.

8.7. I'pagueHTHBIN BeTep B HMKJIOHAX M AHTHIMKJIOHAX

PaccmoTpum  ycTaHOBHUBIIIEECS TOPU3OHTAIBHOE JBWKEHUE BO3JyXa IIpU
OTCYTCTBUHU TPEHHUS, HO MPOUCXOJISAIICEe TT0 KPyroBeIM m3o0apaM. Ha Bo3mymiHyto
YJaCTHUIly B 3TOM cllydae, KpOME CHJI TOPHU30HTAJIBLHOIO0 0apUUeCcKOro I'pajreHTa U
KOPHOJIMCOBOM CHIIBI, OyJIeT IEMCTBOBATh IICHTPOOSIKHAS Crula. Takoe JNBUKEHHUE,
KOTOPOE€ MOXKET HaOMIoAaThCd KaK B IHUKJIOHAX, TaK W B aHTHIIMKIIOHAX,
HA3BIBACTCS 2PAOUEHMHBIM UTU 2eOYUKTOCMPODUUECKUM BEMPOM.

B mukione Bo3myliHas 4YacTvila MOJA JCUCTBUEM CHJIBI TOPHU3OHTAIBHOIO
O0apuYeCcKOro TpajrueHTa MOJy4aeT YCKOPEHHWE M HAYMHAET JIBUTaTbCsl BHOJIb
pagdyca K LEHTPY LMKIOHA. Kak TOJIBKO BO3HHMKAET JBHXKEHHUE, IMOSABISAETCS
KOpPHOJIMCOBA CHUJIA, OTKJIOHSIIONIAs YacTHIly TMOJ TPSMBIM YyIJOM BIpaBo (B
CEBEPHOM MoJyiapun). Pa3BopoT CKOpocTH U €€ yBeIMUYEeHUE OYIyT MPOUCXOIUTh
0 TeX TMop, TMoka cuiaa Oapuueckoro TrpaaueHTa, cwia Kopuonuca u
IEHTpOOe)KHAasl Cuja HE YypaBHOBECAT JApyr npyra. Takum oOpasom, mpu
YCTAHOBMBIIIEMCS JIBM)KEHUU YacTHIIa BO3AyXa B IUKIOHE OYyJeT MepeMeliarhes
BJIOJIb M300ap MPOTHUB YaCOBOM CTPEIKH B CEBEPHOM IMOJymiapuu (1Mo 4acoBOH
CTpEJIKEe B FOKHOM TOJIYIIApUH). DTO PaBHOMEPHOE IBIKEHHE BJ0JIb KPYTOBBIX
n300ap HA3BIBACTCS 2PAOUCHMHBIM BEMPOM.
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[Tpu rpagreHTHOM BETPE B IUKIOHE CYIIIECTBYET PABHOBECHE TPEX CHII:
OapuyecKuii rpaleHT ypaBHOBEIINBACT KOPHOIMCOBY M IICHTPOOEKHYIO CHITBI
(pucynok 37):

G, =K, +:z AT
op C,’

e+ 8.30
P oC, ; ( )

rac I - paCCTOSIHHUE OT LCHTpPA IUKIIOHA, Cu - CKOpPOCTh I'PaAUCHTHOTO BCTPaA B

LUKJIOHE.
OTO ypaBHEHHE BTOPOI'O MOPsIKA OTHOCUTENBHO C ! Cj+£rcu—%g—f =0
Pemenune sToro keagpartHoro ypasHeHus (8.30) orHocutensHo C, MMeEET
BU/I:
C, - £ 4 ® (8.31)

2 2 por

U3 (8.31) cnenyer, uto B 1ieHTpe HuKiIoHa (F=0) rpagueHTHBINA BETEp BCETIa
oOpamaercst B HyJb. C yfaJieHUEM OT IIEHTpa MPU COXPAHEHHUH T'yCTOThI M300ap
CKOPOCTh TPaJMEHTHOTO BeTpa Bo3pacTtaeT. Kpome 3TOro BO3HHUKAIOT
UKJIOHUYECKHE BUXPU PA3MEPOB C JIFOOBIMU TPaIUCHTaAMU.

B Tponuueckux HMUKIOHAX, KOTOPBIE 3apOKIAI0TCA B MECTax, A€ ¢ Mallo,
KOPHOJIMCOBA CHJIa TOXKE MaJia U cujia OapUYECKOro rpaJIueHTa ypaBHOBEIIMBACTCS
B OCHOBHOM IIEHTPOOEKHOM cuiioi. B cMepuax, TOpHaI0 ¥ HEOOJBIIUX BUXPSX C
BEPTUKAJIILHONW OChIO, BO3HUKAIONIMX TMPU HEYCTOWYMBON cTpaTtuduxanuu
aTMOoC(epbl, paauyc TPACKTOPHUM YaCTHUI] OYeHb Masl (MHOTAA JMECATKH METPOB U
MeHbIlie). B aToM ciydae OTKJIOHSAIOMIMA CHJION MOXHO TIpeHeOpedhb 1o
CpPaBHEHUIO C IEHTpoOexxkHOW. Torma paBHOBeCHME MEXIy CHUIION OapHuecKoro
rpaJiuéHTa MW IEHTPOOCKHOM CHJIOW MOXKET HaOIoaaThcsl TIPU  JIFOOBIX
HarpaBJICHUSX BpaiieHus. [looToMy B HEOONBIIMX BUXPSAX BO3AYIIHBIC YACTUIIBI
MOTYT MEepEeMeIIaThCs KaK 10 YaCOBOM CTPEJIKE, TaK U MPOTHUB YaCOBOM.

B a"THIMKIOHAaX Takke HaOMIOJaeTCs paBHOBECHE TPEX CHII: KOPHOJIHUCOBA
CuJia ypaBHOBEIIUBACTCS CYMMOM CHUJIbI TOPU3OHTAIBHOTO OApUUECKOTO IpaJueHTa
Y [ICHTPOOEIKHOMU CHITBI (pUCYHOK 37 0):

op  C?

a—f+ " =0,C, (8.32)
nIJIIn

C,f—lpCu—%-g—]: (8.33)

Peuienue (8.33) umeer BUI:
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2,2
c T ,roe
2 4 p or

(8.34)
W3 (8.34) cieayer, 4TO B LIEHTPE CTAlMOHAPHOTO aHTUIIMKIOHA (I = 0)
BeTep oOpaiiaercs B HyJib. C yaneHueM OT IIEHTpa CKOPOCTh BETPA PacTeT.
B oTnuune oT nMKIOHA, CKOPOCTh TPAJMEHTHOTO BETPA B aHTUIIMKIIOHE
0
orpaHu4eHa. ITo 0OBACHIETCS TEM, UTO B AHTUIIMKIIOHE a—p <0 (nmaBnenue
r

yOBIBaeT C yIaJICHHEM OT IIEHTPa), TIOATOMY OJIKOPEHHOE BhIpaskeHue B (8.34)

IIPU OYEHB OOJIBIINX 3HAUCHUSX MOTYJIS Z—p MOYET 0Ka3aThCs PAaBHBIM HYJIIO.
r
Ogr
a) o) P
p+i
\
\ E C
G <= - 5 o
/ K < pr——>
o2
-1
e Pgr

Puc. 37. I'paguenTHBIN BeTep B IUKJIOHE (a) U aHTULIUKIIOHE (O).
P, p-1 u p-2 — u306apsl, G - cua TOPU3OHTAIBHOTO 0APUUECKOTO
rpaauenta, K - kopuomaucona cuiia, C — IIEeHTpOOESKHAs CHIa,
Jgr - CKOPOCTh TPAJIMEHTHOTO BETPA.

W3 pucyHKa BHJIHO, YTO B AHTHUIMKIOHAX CEBEPHOIO MOJYIIApUs BO3AYX
BCErJa JIBMXKETCS I0 YAaCOBOM CTPEJIKH, B AHTULHKIOHAX FOXKHOTO MOJTYyIIapHUs
IIPOTUB YaCOBOM.

8.7. Briusinue TpeHUs1 HA CKOPOCTh U HANIPABJICHUE BETPA B IOrPAHUYHOM
cjioe atMmocgepsnl

Bo6s13u 3eMHOM MOBEPXHOCTH BETEP CUIILHO OCa0eBaeT MO/ BIUSHUEM CHJI
TPEHUSI ¥ TaK HA3bIBAEMOTO NPUIUNAHUS, T.€. OOpAIlEHNs CKOPOCTH BETpa B HYJIb
HAa 3€MHOM ITOBEPXHOCTH U B TOHKOM CJIO€ TOJIIMHOW Zjy, KOTOPBIM HA3BIBACTCS
cnoem wepoxosamocmu. CKOpPOCTh BeTpa Ha IIIEPOXOBATONM TMOBEPXHOCTU
oOparraercsi B HyJdb MO TOW MPUYUHE, YTO MOJICKYJBI BO3JyXa COYIApSIOTCS C
HEPOBHOCTSIMM MOBEPXHOCTH U TEPSAET CKOPOCTh IOCTYIATEIBHOIO JBUKECHUS.
Xa0TUYECKU CTAJIKMBASICh C APYTMMH MOJIEKYJIAMU OHHM YMEHBIIAKT CKOPOCTh UX
JIBUXEHHS. BO3HHUKaeT cuia MOJEKYJISIPHOTO TPEHMUSL.

[Ipu CTOJIKHOBEHHMHU C HEPOBHOCTSIMHU IOBEPXHOCTH CKOPOCTh TEPSIOT HE
TOJIBKO MOJIEKYJIbI, HO M OTJEJIbHBIC BO3AYIIHBIE OOBEMBI - mMypOyIeHmMHble MOIU.
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MX XaoTM4YeCKOoe ABMIKEHHE II0 BEPTHKAIU NMPUBOJMUT K NOTEPE CKOPOCTU MOCTY-
MAaTeJbHOTO IBUKEHUS B CJIOE IEPOXOBATOCTH.

Cuna TpeHuss HaubOojiee 3HAUMTENbHA BOJIM3U 3eMHOM moBepxHOCTH. C
BBICOTOM OHa yOBIBaeT M Ha ypoBHE OKojJo 1000 M CTaHOBUTCS MHOTO MEHBIIE
JOPYTUX CHJI, JEHCTBYIOIIMX HA BO3AYIIHYHO 4YacTHUIly. BblcoTa, Ha KOTOpO#l chia
TPEHUSI CTAHOBUTCS IPEHEOPEKUMO MAJION, HA3bIBACTCS YPOBHEM MPEHUSL.

OmnpeneneHHOe BIUSHUE HAa MOIIHOCTH CJIOSl TPEHUSI OKA3bIBAeT CTpaTH(U-
kanus atMocgepsl. [Ipu HeycToiunBol cTpaTU(UKALMK BIMSHUAE TPEHHUS pacmpo-
CTpaHsieTcsl Ha 0oJiee MOIIHBIM CI0M aTMocdepbl U ypOBEHb TPEHHSI pacrojara-
eTcsl BBIIIE, YeM NpU YCTOWYMBOW cTpathuukanmuu. Y 3eMHON MOBEPXHOCTH
BIIMSIHUE TPEHHS HA CKOPOCTb M HAIIPaBJICHHE BETpa IIPU HEYCTOWYMBOM CTpa-
TU(UKAMU MEHBLIE, YEM MPU YCTONUUBOIA.

CkopoCTh Be€Tpa BO3pacTaeT ¢ BBICOTOM M Ha BbicoTe 1-1,5 kM oT mo-
BEPXHOCTH 3€MJIM NpUOIMIKAETCS K CKOPOCTH TreocTpoduyeckoro Berpa. B
npenenax HuwxkHero 50-100 M cios BepTUKaIbHBIM MpO(UIb CKOPOCTU BETpa
ONMM30K K JorapudmuueckoMy mpu cyxoOe3pa3nnuHoil crtpatupukauuu. [lpu
YCTOMYMBOW CTpaTHU(PUKAIMM CKOPOCTh BETpa BO3pAcTacT ObICTpee, YeM IpHU
cyxo0e3pa3anyHoil, Mpu HEYCTOMYMBOW CTpaTHU(PUKALUU, HAMPOTUB, MPO(UIbL
CKOPOCTH CTaHOBUTCSI 00JIe€ TUIaBHBIM.

PaccMoTpuM Kak cuia TpeHUs BIMSET HA HampasieHue Berpa. IIpencraBum
PAaBHOMEPHOE NPSIMOJIMHENHOE JBW)KEHUE BO3JyXa MPU HAIWYHUMU CHJIBI TPEHHS.
DTO TNPOUCXOIUT TPH PABHOBECHM TpeX CHJ: OApUUYECKOrO TpaJMEHTa, CHUIIbI
KOpPHONIHCOBOM W cuibl TpeHus (pucyHok 38). Tak kak cuia TpeHHS Bcerna
IPOTHUBOIIOJNIOXKHA BEKTOPY CKOPOCTH, TO CHJIa 0apUYECKOro TIpaJueHTa JI0JKHA
YPaBHOBECHUTHCS BEKTOPHOM CYMMOM KOPHOJIMCOBOM CHJIBI M CUJIbl TpeHus. Kak
BUJIHO U3 PUCYHKa, CKOPOCTh BeTpa OyAeT HampaBjeHa He mo u3obape, a Oyner
IIepeceKaTb X, OTKIOHSACH IIPU 3TOM OT HUX BJEBO, B CTOPOHY HU3KOIO
nasieHus. [lpu ABMKEHMM BO3/AyXa MpPU KPYroBBIX HM300apax B LUKIOHE B €ro
HIDKHUX CJI0SX BeTep OyAeT 1yTh IPOTUB YaCOBOW CTPEJIKH, IepeceKas u3o00apsl B
CTOpPOHY LIeHTpa LuKJIoHA. [IpoBeast TMHUM TOKA. MOXHO OOHApYXHUTb, YTO OHHU
NPEJCTaBISIIOT COOOM crnHpany, 3aKpy4MBAIOLIUECS MPOTUB YacOBOM CTPEIKU
CXOIAIIMECS K LEHTPYy UMKIOHA, T.€. LEHTP ULMKIOHA SBIAETCS TOYKON
CX0IUMOCTH (prcyHOK 39).

Jlerko MoOHATH, YTO B AHTUIUKIIOHAX BO3AYX OYJET pacTeKaThCs OT LIEHTPA K
nepudepun, Bpallasch MO YacOBOW CTpeNKe, a LEHTP AaHTUUUKIOHA Oyner
NPEACTABIATH COOOM JJIs1 IMHUM TOKA TOUYKY PACXOJIUMOCTH.

B 10’)KHOM MoJylIapuy UEHTP LUUKJIOHA CTAHOBUTCS TOYKOM CXOJMMOCTH, a
LEHTP aHTULMKIIOHA - TOYKOW pacXOAUMOCTH.

VYroi, Ha KOTOPBIM OTKJIOHSAETCS BETEp OT M300aphl Y MOBEPXHOCTH 3€MIIU
coctaBisieT B cpeqHeM Hap cymeit 30-40°, man mopem 20-30°. C yBenudyeHHeM
BBICOTBI CHJIa TPEHHs OCIA0EBAET, BCIEACTBUE YEr0 CKOPOCTh BETPA HE TOJBKO
BO3pPACTAET MO MOJYJIO, HO U MOJ BIUSHUEM KOPHOJIMCOBOW CHJIBI TOBOPAYMBAET
BIIPABO, NPUOIMKASICH K TEOCTPOPUIECKOMY BETPY.
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Puc. 38. Berep B cioe Tpenus Puc. 39. U306apsi (1) u muaNm ToKa (2)
(paBHOMEpHOE MPSIMOJIMHEHHOE B HIDKHHMX YacCTAX IUKJIOHA (a) U
JBUKEHUE BO3/lyXa MPU HAITMYUU aHTULUKIIOHA (O).

CUJIbI TPEHHUS).

G — cuna ropu30HTaIBHOTO
Oapuueckoro rpaauenta, K -
KOpHOJIMCOBa cuia, R —cuia TpeHus,
C, - CKOPOCTb F€0CTPOPUIECKOTO

BeTpa, C - CKOPOCTh BETpA.

Ecnu ckopocTh BeTpa Ha pa3HbIX BHICOTaX CIIPOCKTUPOBATH HA OJIHY U TY K€
MJIOCKOCTh, TO TOJIYYMM Troaorpad CKOpocTeil, KOTOpbIN IMOKa3bIBaeT, UYTO Ha
KaKJI0M Oojiee BBICOKOM YpPOBHE CKOPOCTHh OOJIBbIIIE IO MOIYJIIO M OJMXKe K
reoctpouyueckoMy BeTpy mo HampasieHuio (pucyHok 40). ITonaydeHHas KpuBas
HA3bIBACTCS CNUpaivbio IKMana.

SEG ello

Puc. 40. Pactipefenenre CKOpOCTH U HAMPABIIEHUS BETPaA C BHICOTON
B MTOTPAHUYHOM CJIO€ aTMOC(EPHI (CEBEPHOE MOTyIIIapHe).

B crnoe TpeHus oOHapyXHMBaeTCs XOpPOIIO BBIPAKEHHBIM CYTOUHBIM XOA

CKOPOCTH BeTpa. Y 3eMHOM MOBEPXHOCTH HAJl CYyIIEd MAaKCUMyM CKOPOCTH BETpa
HaOmogaeTcss okojao 14 yacoB, MUHUMYM - HOYbIO WM yTpoMm. Haumnas B
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cpenHem ¢ BbIcOTHI 150-200 MeTpoB, CyTOUHBIN X0 0OpaTHBINA: MAKCUMYM HOYbIO
U MUHHMYM — JIHEM (PUCYHOK 41).

ZM

250

200 -

160 |-

100 -

50 -

0 L 1 L J
1 2 3 4 5 cwMmc
Puc. 41. PactipenienieHue CKOpOCTH BETpA MO BBICOTE

110 CPETHUM JAaHHBIM 32 29 CYyTOK.
Oxnaxoma, CIIJA (¢=37° c.i1.). 1 — cyTKH, 2- - HOYB, 3 — JICHb.

OCHOBHOWM MPUYMHOW CYTOYHOTO XOJa CKOPOCTH BETpa SIBISAETCS
U3MEHAIOIAsACA B TEUEHUH CYTOK MHTEHCHBHOCTb TypOyJeHTHOro oomena. Ilon
BJIMSIHUEM TYpOyJIEHTHOrO OOMEHa MPOMCXOJIUT MepepacupeesieHne HUMITyJbca
MEXKJy pa3MYHbIMU CJIOSIMH BO3JlyXa B MpeAenax M[OTPaHUuYHOTO CJIOs
atMocdepbl. J[HEM C yCHUJIEHUEM TEPMUYECKON HEYCTOMYMBOCTH YBEIMYMBAETCS
BEPTUKAJIbHBIA TYypOyJeHTHbIA OOMEH U, COOTBETCTBEHHO, B3aWMOJCICTBHE
HIOKHUX M BEepXHHUX ciioeB arMmocgepnl. [lo 3Tolf mpuumHEe CKOpOCTh BeTpa B
HIDKHEM cJio€ (OT MOBEPXHOCTH 3€MJIM JI0 HEKOTOPOM BBICOTHI Z*) pacTeT, a B
BepxXHEM cjioe (Bblle Z*) yObIBa€T MO CPABHEHHUIO CO CKOPOCTHIO BETpa HOUBIO.
YpoBeHb Z*, Ha3bIBAEMBIN 8bicOMOU 0OpaweHusi CyTOUYHOTO X0/a CKOPOCTH BETpa,
3aBUCUT B OCHOBHOM OT CpEIHEr0 CYTOYHOTO 3HaueHHs Kodhduimenrta
TypOynenTHocTd. [lpu Oonpmmx 3HaueHUAX KodhduimeHnTa TypOyJICeHTHOCTH
(;meTom) BeICOTa OOpalieHus: coctapisier cotHr MeTpoB (200-250 M), pu ManbIx -
JECSATKH.

H3MeHeHne WHTEHCUBHOCTH TYpOYyJIEHTHOTO OOMEHa B TEYEHHE CYTOK
OKa3bIBaeT BIUSHUE M HA HampaBjeHUe BeTpa. [Ipu mHEBHOM ycuieHun oOMeEHa
HaIpaBJCHUE BETpa B MPHU3EMHOM CJIO€ MPUOIMIKACTCS K HAMPABIICHUIO BETpa B
BEpXHEH YacTu cios TpeHHs, T.e. K HampaBieHuio u3o0ap. CoOTBETCTBEHHO,
BO3pACTaHUE CKOPOCTH JTHEM COIPOBOKIAETCS MPaBbIM BpauleHueM Berpa. Houbro
MPOUCXOIUT OOpAaTHOE U BETEP B HUKHEM CJIO€ BpallaeTcs BieBO. B BepxHeM cioe
3a cueT TypOyJIEHTHOro OOMEHa HallpaBjeHUE MPHUOJMKAETCS K HaIpaBICHUIO
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BCTpa B HUIKHEM CJIOC. HOBTOMy JAHEM B 9TOM CJIOC IMPOUCXOJUT JICBOC BPAIICHUC
Ipu ocJ1a0JICHUH CKOpPOCTH, HOYBIO ITPpAaBOC BPAIICHHUC IIPU YCUIICHUC CKOPOCTH.

8.8. MecTHBIE HUPKYJIALMH

BozaymHeie TeueHuss HEOOJNBIIOTO TOPU3OHTAIBHOTO MPOTSIKEHUS, OT
HECKOJIBKUX COTE€H METPOB JO JIECSITKOB M IMEPBBIX COTEH METPOB, MOPOKIAEMbIC
OCOOCHHOCTSIMH  TIOJCTHJIAIONIEH  TMOBEPXHOCTH,  HA3BIBAIOT  MECMHbIMU
YUDKVAYUAMU UTU MECTNHBIMU 8EMPAMU.

CymiecTBYIOT JBa BUJa BO3ACHCTBHI 3eMHOU MOBEPXHOCTH HA aTMocdepy:
TEPMHUUECKOE M MeXaHudeckoe. Pasnuune B Temnopu3ndeckux, paJualioOHHbIX U
JOPYTUX CBOWCTBAaX COCENHMX YacTeW 3€MHOW IOBEPXHOCTH MPUBOJHUT K BO3-
HUKHOBECHHIO TOPU30HTAJIBHOM PAa3HOCTH TEMIIEPATYP, KOTOpas, B CBOIO OYEPE.b,
MOPOKJACT TOPU3OHTAJIBHBIA OapUUECKUl TpaUeHT, SBISIIOIIMNACA HPUYUHON
BO3HUKHOBEHUsI BeTpa. K TakuMm BeTpaM OTHOCATCA OpH3bl, TOPHO-IOJMHHBIE U
JIETHUKOBBIE BETpa. OTH BETPHl BBIPAXKEHBI TEM OTYETIMBEE, YEM MEHBIIE
CKOPOCTb BO3JYIIIHOTO IIOTOKa 00JIee KpyIMHOro Macmraa.

Ilon BausHMEM MEXaHUYECKUX BO3LCHCTBUM CO CTOPOHBI MECTHBIX IIPEIAT-
CTBUI (rOp, BO3BBILIEHHOCTEH, JIECOB) BO3AYUIHBIH MOTOK HCIBITHIBAET BO3MY-
nieHusd. B 10JMHAaX M TOPHBIX YIIEIbAX CKOPOCTH IIOTOKA M3MEHSETCsS BCIEH 3a
U3MEHEHUEM UX TONEPEYHOro CEYECHHs, HA HABETPEHHBIX CKJIOHAX HAOJIOJA0TCS
BOCXOJSIIME JBWXKEHUSA, HAa NOABETPEHHBIX - Hucxoxsmme. K stum Berpam
oTHOcATCA (PEHBI, OOpa, CTOKOBBIE BETPHI U BETPBI TOPHBIX MPOXOAOB.

K MecTHBIM BeTpaM OTHOCSITCS TaKX e CWJIbHbIE M OOJIaJarolIne 0COOBIMU
CBOMCTBAaMHU BETPbl B HEKOTOPOM paiiOHE, KOTOPBIE, IO CYIIECTBY, SIBISIOTCS
TEUEHUsIMU  OOlEed  HUpPKyJIssuud. VIHTEHCMBHOCTP HMX  NOpPOSABICHUS U
XapaKTepHOCTh Il JaHHOIO Treorpauyeckoro pailoHa SBISIETCS CIEACTBHEM
caMoOro MexaHu3ma oOuiel LUPKYJISIUU U Teorpaduyeckoro pacrnpenesieHus
CUHONITUYECKUM mpoueccoB. K Takum BeTpaM OTHOCATCA CUPOKKO Ha
CpenuzeMHOM Mope, agheaney Ha 10ro-Boctoke CpemHelr Asum, xokanoey - B
depraHcKoi JOJMHE U P IPYTUX MHOTOYHCIEHHBIX BETPOB B PA3JINYHBIX MECTax
3eMuIH.

PaccMoTprM OCHOBHBIE MECTHBIE BETPBI JUISI KaXIAOW M3 IEPEUHCIICHHBIX
TPYIIIL.

MecTHble BETpbl TEPMHUUYECKOIO MPOUCXOXKACHHUS 00JIaIal0T XOPOUIIO BbI-
PaXKEHHOM CYTOYHOM ITEPUOIUYHOCTBIO.

a. bpuzvi - 310 BeTphl y OeperoBod JMHUKM MOped U OOJBIIUX O03ep,
CBSI3aHHBIC C CYTOYHBIM XOJOM TEMIIEPATYPhl MOBEPXHOCTH cywu. J[Hem cyma
HarpeTa u TEMIIEpATypa €€ MOBEPXHOCTH BBIIIE, YEM NMOBEPXHOCTU MOps. [ToaTomy
n300apuuecKie TMOBEPXHOCTH HaJ CyLIe HECKOJbKO MPUIIOJHUMAIOTCA II0
CpaBHEHHIO ¢ MOpeM (puc. 42); Ha KaKOW-TO BBICOTE CO3JAETCSI TOPU30HTAIbHBIN
OapyUyecKHil T'paJuEeHT, HAINpPABIEHHBIA B CTOPOHY MOpPSl MU HAYMHAETCS OTTOK
BO3/yXa B HANpPaBJICHUN K MOPIO. TakoM OTTOK BO3AyXa Ha BBICOTE IIPUBOIUT K
aJICHUIO JABJICHUSA Y 36MHOW MOBEPXHOCTH HAJl CYLIEH U K POCTY €ro HaJ MOPEM.
[ToaTomy HMXHHME M300apUUYEeCKUe MMOBEPXHOCTH MPUOOPETAIOT OOPATHBIN HAKIIOH
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- BHU3Y YCTaHaBJIMBACTCs OApUUECKUI TpaiueHT, HAPaBJIECHHBINA ¢ MOPsI Ha CyIY,
a COOTBETCTBEHHO €My M IIEPEHOC BO31yXa B HW)KHEM CJO€. OTOT HUXHUHI
NEPEHOC BO3/1yXa U €CTh THEBHOU MopcKotl Opus3.

AeHb Hoyve
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Puc. 42. Cxema 6pu30B.

[IpOTHBOIONOXKHBIE YCIOBUS OyIyT HOUYbIO, KOTJa CyIlla OXJaXJaeTcs U
CTaHOBUTCS XOJ0/IHEee Mopsl. Torna BHU3Y cO3/1aeTcs MEPEHOC BO3ayXa ¢ Oepera Ha
MOpE - HOYHOU Oepecosouri Opu3, a Hajg HUM oOpaTHOe TeuyeHue. Beudepom
MIPOUCXOIUT CMEHA MOPCKOTO Opur3a Ha OeperoBoii, a yrpoM Ha00O0pOT.

Bbpusbl Hanbosee OTYETIMBO BBIPAYKEHBI B SACHYIO MOTOJY M KOTJa OOIuit
nepeHoc Bo3ayxa cialblil. Takue ycnoBus BO3HMKAIOT B MajOrpaJUEHTHBIX Oa-
PUYECKUX TIOJIAX, HAmpUMep, BO BHYTPEHHHUX YacTsIX aHTULMKIOHA. OOmmii me-
PEHOC BO3/yXa MOXET CYIIECTBEHHO MCKAa3UTh MPABUWIBHYIO KapTHHY 00pa3oBa-
Hus 6pu3oB. CKOPOCTh BETpa B OpU3ax cOCTaBIsAeT 3-5 M/C, B TPOMHUKaAX OOJIbIIIE.

Oco0eHHO XOpOoIIO BBIpaKEHHAs OpW30Bast LUPKYJSIUS HAOIIOJAETCS B
CyOTpONMUYECKUX AaHTUIMKIOHAX, HANpUMeEp, Ha MOOEpPEeXbIX IMYCThbIHb, TJAEC B
TEUEHHUE CYTOK MPOUCXOAUT pe3Kasi CMEHa TeMIepaTypbl Haja Cyliei, a oOiue
OapuyecKre TpaIueHThl Majibl. XOPOIIO pa3BUThIC OpPU3bI HAOIIOAAIOTCS B TEILIOE
BpeMs rofa (C ampensi Mo CeHTSOpb) M Ha TaKMX MOPSX CPEIHHMX IIUPOT, KaK
Yepuoe, AzoBckoe, Kacrimiickoe.

bpu3bl 3aXxBaThIBAIOT CJIOU B HECKOJIBKO COTEH METPOB, HHOTAA 10 1-2 kM.
JlneBHO# Opu3 HaOmromaeTcs B OoJiee MOITHOM CJIO€, YeM HOYHOW. B Tpommkax
MOIIIHOCTh Opu30B OOJbINE, YeM B BBICOKHX ImmpoTax. OT OeperoBoil JIHHHUH
OpH3BI PaCIPOCTPAHSIOTCS BIIyOb CYIIH WM MOPSI Ha IECATKH KUIIOMETPOB.

Mopckoii 6pu3 umeer oOiue YepThl ¢ XOJIOAHBIM (poHTOM. J[HEBHOM Opu3
HECKOJIbKO TOHM)KAET TEeMIEepaTypy Ha CyIIE€ U YBEJIMYHMBAECT OTHOCUTEIbHYIO
BJIQYKHOCTh, OCOOEGHHO PE3KO ATO BhIpakeHO a Tpomukax. B Manpace (Mumus)
MOpCKOM Opu3 MOHIXKAET TeMIeparypy Bo3Ayxa Ha mobepexbe Ha 2-3°C u
NOBBIIIAET BIaXHOCTh Ha 10-20%. B 3anagHoit Adpuke Mopckoit Opu3, Npuxos
Ha CMEHY HAarpeToMy KOHTHUHEHTAJIbHOMY BO3/IyXY, MOXKET CHU3UTh TEMIIEPATYpPY
naxe Ha 10°C u Oosee 1 MOBBICUTH OTHOCUTEIBHYIO BIaXXHOCTh Ha 40% u Oosee.

OueHb CUIBHBIN KIIMMaTUYECKUM 3((HEKT MPOU3BOAUT MOPCKOM Opu3, AyI0-
i ¢ OoJsblIel peryisspHocThio Haj paiioHoM Can-®Dpaniucckoro 3anuBa. Tak
KaK MOpPCKOM BO3AyX TMPUXOAUT HA Cymy U3 pailloHa XOJIOZHOTO
KanudopHuiickoro teueHus, TO CpelHHUE Temmeparypbl JeTHUX MmecsueB CaH-
@paHUMCKO OKAa3bIBAIOTCS Ha 5-7 HMKE, yeM B JIOC-AHXkenece, pacnoyIOKEHHOM
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BCEro Ha 4° MMPOTHI 10XKHEe. 3UMHME Temneparypsl B CaH-OpaHIUCKO HUXKE HA 2-
3°C.

Bbpusbl Habmtogar0TCs HA oOepexkbsax Beex o3ep (Jlamoxckoe, Uccrik-Kyob,
baiikan, bamxam, CeBan u 1p.), a Takke Bojgoxpanwmil (YapBakckoe,
Yapnapunckoe, TysMylOHCKOE U Jp.).

0. I'opHo-0onunnble 6empsl - 3TO BETPHI, BO3HUKAIOIINE TOJI BIUSHUEM
TOPU30HTAJIBLHOM PA3HOCTU TEMIIEPATYp MEXIY CKIOHOM TOpbl U aTMOC(EepHbIM
BO3/IyXOM Ha TOH K€ BBICOTE HaJ JIOJIUHOM.

JIHEM CKJIOHBI TOp, OOpallleHHbIE K COJHILY, UMEIOT 00Jiee BBICOKYIO TEMIIEe-
patypy, 4YeM BO3QyX Ha TOW XK€ BBICOTE HaJ JOJWHOW, T.€. BO3HUKAET
TOPU30HTAJIBHBIN TPaAUEHT TEMIEPATypbl, HAIpPaBJICHHBIA OT CKJIOHA TOpPbI B
CTOpPOHY AOJUHBL. [Tox BIusiHUEM 3TOTO I'paJe€HTa BO3HUKAET 3aMKHYTOE JBUKE-
HUE BO3Ayxa. B HMXKHEM ciioe BeTep HamlpaBlieH U3 JIOJIMHBI BAOJIb CKIOHOB T'OpBI,
B BEPXHEM - OT CKJIOHA TOPBI B CTOPOHY A0JUHEI (puc. 43). Houbio CKIOHBI TOPHI
OXJIAXKJIAIOTCs OBICTpee, YEM BO3AyX Ha TOW K€ BBICOTE, BCIEACTBUE YETO
NOSIBJISIETCS ABUKEHUE BO3/TyXa, IPOTUBOIIOJIOKHOE HAIPABICHHUIO THEBHOMY.

Aexb Hoye
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Puc. 43. Cxema ropHo-10TMHHBIX BETPOB.

K BeTpaMm CKJIIOHOB MPHUCOEAMHSIETCS MEPEHOC BO31yXa B 0OoJiee KPYIHOM
Maciitade, MeXIy JOJMHON B IE€JIOM M MpUJierarliel paBHUHOU. JlHeM Temrie-
paTypa BO3[yXa B JJOJIMHE B 1I€JIOM BBIIIIE, YeM Ha COOTBETCTBYIOIINX YPOBHIX Ha
PaBHUHOM, TaK KaK Ha HEE BIUSIOT MPOTpPeThie CKIOHBI Top. [loaTOMy aHaTOTrM4YHO
TOMY, KaK HajJ OeperoM mpu MOPCKOM Opu3e, AaBJICHHE B JIOJMHAX JI0 CaMOro
rpeOHs1 XpeOTa CTAaHOBUTCS HIDKE, YEM HaJ PaBHUHOM, a Ha OOJBIIMUX BBICOTAX -
Bbiie. Ha puc. 43 3TO0 BHJIHO TO HAaKJIOHY H300apUYECKUX TOBEpXHOCTEHl. B
pe3ynbTate JTHEM HUXKE YPOBHS TPEOHS YCTaHABIMBACTCS IOTOK BO3ayXa C
pPaBHUHBI B JIOJWHY - JOJUHHBIA BETEp, a BbIIe - oOpaTHBIM mporiecc. Houbto
BO3AyX B JIOJJUHE XOJIOJJHEE, YE€M HaJ pPABHUHOW, U BHYTPHU JOJUHBI
yCTaHaBIMBaeTCsa 00Jiee BHICOKOE JIaBJICHNE; BO3HUKAIOT OapUUEeCKUE TPATUCHTHI,
CO3JIAI0IIHE MEPEHOC BO3/IyXa BHU3 M0 JOJIMHE, HA pPaBHUHY - TOpHbIM Betep. Han
HUM yCTaHaBJIMBAETCS 0OpATHBIN MEPEHOC B CTOPOHY TOP.

["'opHO-10JMHHBIE BETPHI XOPOIIIO BBIPAXKEHBI BO MHOTHX JOJIMHAX U KOTJIO-
BuHax Aunbmn, Kaskasza, Ilamupa, Tsup-lllans u B AOpyrux ropHBIX CTpaHax,
IJIaBHBIM 00pa3oM B TeIUIoe Mmojyroaue. BepTukanbHas MOIIHOCTh MX 3HAYU-
TEJIbHA U U3MEPSAETCS KUJIOMETPAaMU: BETPHI 3AIIOJIHSIOT BCE MOMEPEUYHOE CEUCHHE
JIOJIMHBI, BILJIOTH A0 rpeOHel ee 00KoBbIX XpeOToB. Kak mpaBuiio, OHU HE CUIIbHBI,
HOo nHoraa gocturarot 10 m/c u Oosee.
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1.6. Jleonuxosvie 6empwbi - 3TO BETPHI, YIOIIKME BHU3 MO JEAHUKY B ropax. B
TOM CJIydae, KOIJa CKIOHBI TOpBlI TOKPBITHl JIEAHUKOM, TOPU30HTAJIbHBIN
IPAIMEHT TEMIIEPATypbl JHEM W HOYBIO HANpaBJ€H OT JOJIUHBI B CTOPOHY
nenHuka. [1o3ToMy N€JHUKOBBIM BETEp B HMKHEM CJIO€ BCErJa HAIPaBIEH OT
JIEHUKA K JIOJIMHE, B BEPXHEM - OT JIOJUHBI K JIeAHUKY. [Ipyn 3TOM Hax negHUKOM
HaOJII0aeTCsl HUCXOMINEe, a HaJ JOJMHOM - BOCXOJSIIEE JIBHXKEHHE BO3IyXa.
CkopocTh BETpa yBEIMYMBAETCS HOUBbKO M yMEHbIIaeTcss AHeM. CKOpOCTh BeTpa
MOJKET AocTurath 3-7 m/c. BepTukanbHas MOIIHOCTh MOTOKA JISTHUKOBOTO BETpa
MIPUMEPHO HECKOJIBKO JIECATKOB METPOB, HHOTJIA - HECKOJILKO COTEH METPOB.

PaccmoTpuM MeXxaHW3M BO3HMKHOBEHHUSI MECTHBIX BETPOB MEXAHUUYECKOTO
MPOUCXOKICHUS.

2.a. @én - TeIbIi, CyXOl MOPBIBUCTHIA BETEP, AYIOUIUI C TOP B JOJWHBI.
@DEH mpeACTaBIAET JIOBOJBLHO PACHPOCTPAHEHHOE SIBJIEHWE B TOPHBIX paloHax.
PaccMoTprM OCHOBHBIE TPUYUHBI BOZHUKHOBEHUS (hEHA.

Knaccuueckum BapuaHToM 00pa3oBaHus (eHa SBISICTCS MpoOIecC Iie-
peBalMBaHMsI BO3AYIIHBIM TOTOKOM TOpHOTO XpeOra (pucynok 44). Ilpu
BBIHY)KJIGHHOM TOJAbEME TI0 HaBETPEHHOMY CKJIOHY XpeOTa BO3ayX OyaeT
OXJIAXK/IaThCs CHavaljla CyXxoaauabaTHuecKH, a 3aTeM (BBIIIE YPOBHS KOHJCHCAIUH)
niceBnoaanadbaruyecku. M3 oOpa3oBaBierocsi Ha HaBETPEHHOM CKIJIOHE o0iaka
MOTYT BbIaaaTh ocaaku. [locimenyromiee onmyckaHue Bo3AyxXa MO MOABETPEHHOMY
CKJIOHY OyJeT MPOUCXOAUTh CyX0aanadaTHMYeCKH MOTOMY, UTO OITyCKArOUIUHCS
BO3JYyX MPU HArpeBaHUM YXOJUT OT COCTOSIHUS HachllleHus. B pesynbTate K
OCHOBAHHUIO MOJIBETPEHHOTO CKJIOHA BO3AYyX MPHUJIET 00Jiee TEIILIM U CyXHM, YeM
MPUILE]I K OCHOBAaHUIO HABETPEHHOI'O CKJIOHA. DTOT TEIUIBIM M CYXOM BO3AYyX Ha
MOJABETPEHHOM CKJIOHE XpeOTa W Ha3wpiBaloT ¢G&éHoM. [IpousBenem HEKOTOpPHIC
pacuethl. [lycth rpebenb xpebTa BO3BbINIACTCS Haj YpoBHEM JoiauHbI Ha 3000 M,
TeMIiepaTypa Bo3ayxa no Hadana ¢péna +10°C, cpeqnuil rpalueHT TeMIepaTyphbl
0,6°/100 m. Ha ypoBHe xpebra Temmeparypa Oymer +10-(0,6-30)=-8°C.
OnyCTUBIINCH CyX0aaua0aTUYeCKHu MO TMOJBETPEHHOMY CKJIOHY Ha TMPEXHUN
YpOBEHb, TeMmIiepatypa Bo3ayxa Bo3zpactaeT Ha 30°C um craner paBHo#l +22°C.
Takum o0Opa3om, Temmeparypa Bo3ayxa moBeicutcs Ha 12°C. Bmecte ¢ Tem
OTHOCHUTEJIbHAsI BJIAXKHOCTh, paBHas 100% Ha ypoBHe xpebTa, moHu3uTCs A0 17%
MIPU HEM3MEHHOM BJIArOCOAECPKAHUU BO3/1yXa.

Takoro poma (pEéH OOBIYHO BO3HMKAET TOT/A, KOTJA C OJHOW CTOPOHBI
TOpHOTO XpebTa uMeeTcs 00JacTh TOHIKEHHOTO JaBJieHUsS. XapaKTepHOUH
OCOOEHHOCTBIO SBISIETCS OOpa3oBaHHWE OOJAYHOTO Bajia, C PE3KO OYEPUCHHOUH
HIDKHEH TpaHUIleH, KOTOPBIM HaOJr0maeTcs Ha IOJBSTPEHHON CTOpOHE XpeOTa.
dEHoBOE 00JaKO JIUIITH KAXKETCs HEMOIBIXKHO BUCSIIUM HaJl TOPHBIM XpeOToMm. B
JEHCTBUTEITLHOCTH, TPOUCXOIUT HEMPEPhIBHOE OOHOBJICHHE 3TOro oOnaka. [Ipum
ormyckaHuu (EHOBOTO BO3JyXa MO MOABETPEHHOMY CKIIOHY cCoOjJepKaliuecs: B
o0JaKe Karji UCTapsIOTCs, a HA HABETPEHHOM CKJIOHE OHU, HApPOTHUB, BCE BpEMs
o0pa3yroTcs 3aHOBO.
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Puc. 44. Cxema (dpéna.

Crenyer uMeTh B BHIY, YTO MOABEM BO3AYyXa IO CKIOHY TOPBI COIPO-
BOXKIAETCA YBEIMYCHUEM €ro NOTCHUUAJIBbHOM HSHEPIMH 3a CUYET YMEHBIICHUS
KHMHEeTHYeCKOW. CKOPOCTh IBHKEHMS BO3lyXa 110 MEpe MOJAbEMA 3aMEISIETCS U Ha
HEKOTOpPOW BBICOTE OOpamaeTcss B HyJb, BCJIEACTBUE YEro IMPOUCXOAUT
HAKOIUIEHUE BO3/lyXa U YBEJIMYEHUE JIaBJICHUS HA HABETPEHHOM CKJIOHE XpebTa. B
3TOM ClIy4ae, IOMHUMO [IEPEBAJIMBAHNS BO3AYIIHOTO TOTOKA Y€PE3 TOPBL, YACTh €ro
HAQUYMHAET CTE€KaThb OOPATHO IO TOPHOMY CKJIOKY HAaBCTpeuy OOILIeMy MEepEeHOCY
BO3JYIIHOKW Macchl. [Ipy 3TOM BO3QyX TakKe€ HarpeBaeTCs M MCCYIIaeTcs, a
CKOPOCTb BETpa MOKET JAOCTUTraTh OOJBIIMX 3HAYECHUU (TAKOBO MPOUCXOKIACHHUE
CHJIBHOT'O FOr0-BOCTOYHOT'O BETpa B pailoHe AJIMAThI).

Hpyro#t  pasHOBUIHOCThIO  ()€HA  SABISIIOTCS  TaKk  Ha3bIBaeMbIe
aHTULUKIOHANIBHBIE DEHBI. OHU HaOmonatoTcs Ha KaBkase, Anbnax, Tsub-11lane.
Hampumep, xorma Haa KaBka3oMm ycTaHaBIMBAeTCS OOIIMPHBIA W BBICOKHIA
AHTULHKIIOH, TO ONyCKAKOUIMNCA BO3IyX PACTEKAeTCs BO BCE CTOPOHBI 110 JOJIMHAM
3akaBka3bsi U CeBepHoro KaBkaza B Buae ¢énoB. Ilpu Takom ¢EéHe ckopoctu
BETpa HEBEJIMKH, a TOBBIIIEHHE TEMIIEpaTypy MOXKET HPOUCXOIUTh Ha 000HMX
CKJIOHax XpeOTa OJJHOBPEMEHHO.

[IponomxkuTenbHOCTh (pEHA MOXKET OBITh OT HECKOJBKUX YacoB 10
HECKOJIbKMX CYyTOK, HHOI'ZIa C IEPEPBIBAMH.

@®EHbl ¢ JaBHUX BpeMEH HU3BeCTHbl B Ausbrnax. OHM OYEHb 4YacThl Ha
3amagHom KaBkasze kak Ha CEBEPHBIX, TAK W Ha IOXKHBIX CKJIOHAX XxpeOTa. DEHBI
HaOmMoAaoTes U 1o oOpbiBUCTOM cTeHou Ainbl Ha HOxknom Gepery Kpeima, B
ropax Cpennerr A3uu u Anras, B SIkytuu, 3anagHoi ['peHnaniny, Ha BOCTOYHBIX
ckioHaX CKaJUCTBIX TOP U BO MHOTHX JPYTMX FOPHBIX CUCTEMAX.

O noBTopsieMOoCcTH (PEHOB MOKHO CYIUTh MO CPEAHUM KIMMATOJIOTUYECKUM
nanHeiM. Hanpumep, B Kyraucu B cpenHeM 3a roj HacuuthiBaetcs 114 nHeit, B
Tounucu 45, B Bmanukabkaze 35, Ha Tenemkom ozepe no 150, B MHcOpyke
(ABcTpus) - 75, B Tamkente - 49.

Oco0eHHO CWJIBHOE TIOBBINICHHE TeMIiepaTypbl mpu (pEHe ObIBaeT TOTMA,
KOrJa 4depe3 XpeOeT MepeTekaeT TPONMUYECKUH BO3AyX 3a TEIUIBIM (PPOHTOM,
BBICOKAasl TEMIIEpaTypa BO3/1yXa JOMOJHUTEIHHO MOBBIIIACTCA ainadaTHUYEeCKH IpU
HUCXOJSAIIEM JBWKEHMH. Tak, B mepBbIX umciax Mas 1935 1. B ceBepHBIX
npenropbsax KaBkasza 10xkHbl pEH MPUHOCKUI BO3AYX ¢ ApMSHCKOTO Haropbs. [Ipu
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3TOM Temneparypa nossimanack B Hampuuke no 32°C, B Moznoke no 40°C, a
OTHOCUTEJbHAS BJIAKHOCTh choyckamach 10 13%. Dddext mnoBbleHUs
TEMIEPaTypbl 0COOEHHO BENUK, eciu A0 (EHa BO3AYX B JOJMHE ObUI CHIIBHO
BBIXOJIOXKEH u3nydeHueM. B Montane (CkanucThie ropbl) OJHAXIbI B JekaOpe
TemMIiiepaTypa nosbsicmiiach ¢ -40 1o 4°C B TeueHue 7 4acos.

[TpogoMmKUTENbHBIH U WHTEHCUBHBIN ()EH MOXKET MPHUBECTH K OypHOMY
TasHUIO CHEra B Tropax, K IMOBBIIIEHUIO YPOBHS M pa3liiBaM TOPHBIX PEK U T.I.
Jletom @EH BciencTBHE CBOEHM BBICOKOM TeMIEpaTypbl W CYXOCTH MOXET
ryOuTeNnbHO JEHCTBOBAaTh Ha pacTUTENbHOCTh. B 3akaBkaspe (paiion Kyraucn)
CIly4aeTcsi, UTO MpHu JeTHUX (PEHAX JTUCTBA AEPEBHEB BHICHIXAET U OIMA/IAET.

®EH MOXKET HAOJIIOAATHCS U B apKTUYECKOM BO3AYXE, KOIZa MOCIEIHUM,
Hampumep, neperekaer uepe3 Anbnbl win KaBkaz u omyckaercs O FOKHBIM
ckiaoHaMm. Jlaxxe B I'peHNmaHAMM CTEKaHUWE BO3]yXa C 3-KHUJIOMETPOBOM BBICOTHI
JEASHOTO TUIaTO Ha (PUOPABI CO3[1a€T OYEHb CHIIbHBIE MOBBIIMICHUS TEMIIEPATYPHI.
B Ucnannuu nipu ¢pEnax HaOIIOAINCH MOBBIIICHUS TemnepaTypsl noutu Ha 30°C
32 HECKOJIBKO YacCoB.

[Ipu nepeBanuBaHuM XpeOTa B BO3JYIIHOM TEYEHUH MOTYT BO3HUKATh
CTOSIYME BOJIHBI, TaK Ha3biBaeMble (PEHOBBIC BOJIHBI C AMIUIUTYAOW MPUMEPHO
HECKOJBKHX  KUJIOMETPOB, UHOTJAa  TMPUBOISAIINE K  o0Opa3oBaHHUIO
yeueBUEOOpa3HbIX 00JIAKOB. DTH BOJIHBI PACIIPOCTPAHSIOTCS BBEPX JI0 BHICOTHI B
HECKOJIBKO pa3 O0JbIIei, yeM BbIcoTa XpeOTa.

2.6. bopa - cunbHBIA XOJOMHBINA U MOPHIBUCTHIA BETEP, MYIOMUNA C HU3KUX
TOPHBIX XpPEOTOB B CTOPOHY JOCTaTOYHO TEIioro mMopsa. B oOGpa3zoBanum 3Toro
BeTpa OOJbIIyIO poJib HWrpaer cujna TsbkecTd. bopa  dopmupyercs
MPEUMYIIECTBEHHO 3UMOI1, KOrJja HaJl XOJIOAHBIM KOHTUHEHTOM yCTaHABIIMBAETCS,
AHTUIMKIIOH, a HaJ TEIIbIM BOJOEMOM - 00JacTh HHM3KOIO JaBJICHUS.
HabGmrogaercss Tam, rae HeBbicokui xpeber (300 - 600 M) oTmenser oT Mops
KOHTHUHEHTAJIbHBIE HAropbs, HaJl KOTOPhIMU HAKAIIMBAETCS IJIOTHBIN XOJOJIHBIN
BO31yX. Ha HaBeTpeHHO! cTOpoHE XpeOTOB pa3BUBAIOTCS BOCXOSIINE ABHIKEHUS,
a Ha TIOJIBETPECHHON HaYMHAETCS BO3yxomnaj (pUCYHOK 45).

B psge mectHOoCcTel Oopa MOXKET HaOMIOAATHCS M B TIIyOMHE KOHTHHEHTA,
TaM, TJI€ €CTh YCJOBHUS /JI1 HAKOIUJIEHUS XOJOJIHOIO BO3[yXa Ha HaBETPEHHOU
CTOPOHE HEBBICOKOTO M JUIMHHOTO XpeOTa M BO3ZHMKHOBEHHUs OOBajia BO3JyXa Ha
MOJIBETPEHHOM, OoJiee Teriol M HU3KoM cropone rop. K takoil pazHoBuaHOCTU
OOpBI OTHOCUTCS KU3€08CKAsl Oopa, BO3HUKAOIIAsI Ha 3amajHoM Ypalie.

K nepBomy Tuity 60pbl OTHOCUTCSI HOBopoccutickasi 00pa, BOSHUKAOIIAS B
paiione HoBopoccuiickoit O0yxTel B UepHoMm Mope, adpuamuueckas Oopa Ha
Anpuatndeckom mobepexbe IOrocnmaBuum B paiione Tpuecrta, Hosozemenvckas
Oopa. Xapakrep OOpbl UMEIOT capma W APYrue CTOKOBbIE BETphl Ha 03. baiikai,
opocu Ha OKEaHCKOM moOepexne Smonuu, Hopod B panioHe baky, mucmpane Ha
CpeanzemHOMOpcKoM Tobepexne Opaniuu, or Mounmnense 10 Tynona, Hopmcep B
Mexkcukanckom 3anuBe (Mekcuka, Texac).
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Puc. 45. Cxema HaKOIJIEHUS XOJIOJJHOTO BO3/yXa Ha HABETPEHHOMN CTOPOHE
ropHoro xpeo6Tta (cjieBa u 00Baj €ro Ha MOJABETPEHHOM CKJIOHE (crpaBa) mpu Oope.

Cxkopocth BeTpa 1ipu 6ope mocturaetr 30-40 m/c, mHorma 60 m/c. OOBIYHO
BO3HUKAET 3HAYUTEIIbHOE OHMKEHNE TeMIepaTypsl Bo3ayxa. [lagas BHU3, BO3AyX
OOpHBI auabaTUUYECKu HarpeBaeTcs, Kak u rnpu ¢ene. Ho u3-3a HeOOIbIION BHICOTHI
XpeOTOB 93TO TMOBBIIICHUE OKAa3bIBACTCSA HE3HAUYUTEIbHBIM IO CPaBHEHHUIO C
TEMIIEPATYPOI OMYCKAIOMIETOCs XOJI0IHOTO BO3yXa.

[TpomomKkuTensHOCTE 0Opbl OOBIUHO 1-3 CyTOK, HO MHOTJA JI0 Hexenu. 3a
ron B HoBopoccuiicke Habmomaercss B cpeadeM 46 aHel ¢ O0poi, vale BCero ¢
HOSIOpSI 110 MapT.

2.6. XapakTepHbIC BETPHI BO3HUKAIOT B MECTaX, IJ¢ TTOTOK BO3yXa BBIXOIUT
U3 Y3KHX YIIEJIWW Ha PaBHUHY. DTO BETPBI FOPHBIX NPOX0A0B. OHU BO3HUKAIOT
npu OOJIBIIMX OapUUYECKUX TPaIUEHTAX, HAMPABJICHHBIX B CTOPOHY paBHHUHBI. K
TaKAM BETpaM OTHOCHUTCS BOCTOYHBIMA BETEp, NYIOIIUMKA C yparaHHOW CUJION yepes
Jxynrapckue Bopota (Boctounsiii Kazaxcran) co ctoponsl 03. 0u-Hyp - Dou.
AHQJIOTUYHBI 3TOMY BETPY BETEp )raH, Ayrolmuil udepe3 boomckoe yienbe B
ctopony 03. Ucchik-Kyinb, «ypcamvesckuii 6emepy, BOSHUKAIOIMIMN HA BBIXOJIE U3
depraiuckoi JOJIUHBI U P APYTUX BETPOB B JPYTUX YACTIX 3EMHOIO IIapa.

CkopocTh BeTpa mpu 3Tux Berpax gocturaet 30-40 m/c, unorma 50-60 m/c.
OHU MOTYT CYIIECTBOBATh HECKOIBKO CYTOK MOAPSIA.

[IpuBenemM HECKOIBKO MPUMEPOB MECTHBIX BETPOB, OTHOCAIIUXCSA K TPEThEMN
TpyIIIe.

Agpeaney - oueHb CUIIbHBINA U MBUILHBIN 3aMaHBIN I FOT0-3aIaIHbIA BETEP
B BocTouHbIX Kapakymax u Ha tore Y30ekucrana u Tamxukucrtana. B Tepmese
HaOmonaercss 1o 70 mHeidt B ronay. BosHukaeT «adraHem» B CBSI3M C CEBEPO-
3amaJHbIMU XOJIOAHBIMU BTOPKEHUSAMH B Tpeaenbl TypaHCKOW HU3MEHHOCTH.
OcnabneHue BeTpa COMPOBOXKIAETCS PE3KUM POCTOM JABJICHHS U HEKOTOPBIM
MOXOJIOAAHUEM.

Koxanoey - cunbnbiit (10 20-30 m/c) 3anmaHbIi WK IOr0-3aMa HbId BETEp B
3anagHoi yactu depranckoit nonunel. B Kokanne nabmomaercs 35 nueit B romy.
Bo3HuKaeT npu BTOP:KEHUU XOJIOJHOTO apKTUYECKOTO BO3yXa B FOXKHBIE IIUPOTHI
B ThUTY LIUKJIOHA.
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Camym - rTopsidas, cyxasi, BHE3aIlHO HAYWMHAIOMIASACS TbUIbHAS Oyps B
nycThiHaX Manoii Asuu, ApaBuu, Caxapbl, I0KHOTO 1mooepexbs Cpean3eMHOro
MOpSI M CeBEpO-3amajHoro noodepexvs Adpuxu, Mapokko. CaMym BO3HHKAET B
TEIJIOM CEKTOpE LMKJIOHA, KOTOPBIA ABUXKETCS BAOIL Cpeau3eMHOTO MOps K
BOCTOKY M CBSI3aH C aKTUBHBIM aTMoc(epHbIM (poHTOM. BO3ZHHKHOBEHHE camyMa
MOJKET OBITh O0YCIIOBJIEHO TaKXXE Pa3BUTHUEM MOIIHON KOHBEKIIMU B TEPMHUYECKOM
JIETPECCHUH.

8.9. Cmepuu u nbliIbHBbIE OypH

Pa3HOBUJIHOCTSIMU MECTHBIX [UPKYJSIIUA MOXHO CUMTAaTh IIKBAJIBl U
MEJIKOMacITaOHbIE BUXPH - CMEPYH, TPOMOBI, TOPHAJIO.

a. lllkeanuvr.

[IIkBan - pe3Koe yCWICHHE BETpa B TEYEHUE KOPOTKOTO BPEMEHH, COIPO-
BOXKIArOLIeeCs] M3MEHEHHEM €ro HarpabieHus. CKOpOCTh BeTpa IpHU IIKBaJe
Hepenako mnpeBbimaet 20-30 M/c. OOBIYHO MIKBaJ JJIUTCS HECKOJbKO MHUHYT.
WNuorna wHaOiroAar0TCs TMOBTOpPHBIE MOPBIBHI BeTpa. [Ipu mIKBajie MpPOUCXOIUT
CKa4OK aTMoc(epHoro aBieHus (Ha Obaporpamme XapakTepHbIi 3y0ell - TpOo30BOM
HOC), OTHOCUTEIFHOM BJIAXKHOCTH M OBICTpOE MOHMIKeHUEe TemriiepaTypbl. [lIkBan
OOBIYHO COMPOBOKIACTCSI IUBHEM U TPO30OH.

Paznuuaror BHyTpuMaccoBble M (pOHTAJbHBIE IIKBajibl. BHyTpuMaccoBble
IIKBAJIbI CBSI3aHBl C MOILIHBIMU OOJaKaMH KOHBEKLUHUH - Ky4€BO-I0XKIE€BbIMU
o0JakaMH, BO3HUKAIOUIMMHU B APKYyHO JIETHIOKO IMOrOJly HaJ CyIIel WM B XO-
JIOJTHBIX HEYCTOMYMBO CTPaTU(UUMPOBAHHBIX BO3AYLIHBIX MaccaxX Haja Teruion
MOJICTUJIAIOIIEH MOBEPXHOCThIO. DpOHTANIbHBIE HIKBAJIBI CBA3aHbl B OCHOBHOM C
XOJIOAHBIMUA aTMOC(EpHBIMU  (POHTAMH, C MNPeAPPOHTAIBHBIMU Ky4€BO-/10XK-
NeBbIMU oOlakaMu. B o0oux ciydasix HaO/t01aeTcsi BUXPEBOE JBUKEHUE BO3yXa
C TOPU30HTAIIBHON OCHIO BpaIleHHUs B 00JIaKaX U MOJT HUMHU.

B CHI' mkBanbl mumib B 10% ciiydaeB SIBJISIFOTCST BHYTPUMACCOBBIMH, OC-
TaJbHBIE CBSI3aHbI TJIABHBIM 00pa3oM ¢ pponTamu. llIkBanbl cieayer OTIW4aTh OT
nopeiBOB  BeTpa, muimmxcs 10-30 c¢. Beimensitor oporpadudeckue MIKBabl,
BOZHMKAIONIME B pE3yibTaTe BIUSHUS Oporpaduu Ha OCHOBHBIC BO3JYIIIHBIE
oToKH B atMocdepe. K HuM oTHOCSTCS, HanpuMep, 6opa u GEx.

B 3aBucMMOCTHM OT CONMYTCTBYIOIIEW MOTOJbl Pa3IUYalOT Oenblii IIKBAI
(BO3HUKAIOUIMI MO JWHAMUYECKHM MpPUYMHAM MpU AePOpMalMKU BO3AYLIHOTO
MOTOKa MOJ BIIUAHMEM OCOOCHHOCTEH MOJCTUIIAIONICH MOBEPXHOCTU WM MPH
B3aMMOJICUCTBUM  PA3IUYHBIX  BO3AYUIHBIX  TMOTOKOB),  YepHbli  UIKBAJ
(ConpoBOXIAOIIMUKCA TMACMYPHOM MOro/ioi), cyxot MWKBal (B KOTOPOM H3-3a
CYXOCTH BO3[lyXa OCaJKK HE JOCTUTAIOT 3€MHON MOBEPXHOCTH), 2PO30601li IIKBAI
(CONpOBOXKIAKOIINKCA PE3KUM YJIapoOM IOPBIBUCTOIO BETpa IMeped M IpHU
MPOXOXKJIECHUU TPO3bl), MbLIbHbIL IIKBAT U T.I. JIETOM IIKBaJbl, CBSI3aHHBIE C
MOITHOM KOHBEKLHEW, MOTYT CONPOBOXKIATHCS TPO30M JAXE B CPABHUTEIBHO
CYXOM BO31yXe. B 3Tux cilydasx ocajiku HE JOCTUTalOT 36MHOW TOBEPXHOCTH.

B 10’KHBIX MIMPOTaX W HA BO3BBIMICHHOCTSX IIKBAJIBI OBIBAIOT Yallle, YeM Ha
ceBepe W Ha paBHMHaX. Hampumep, oyar mOBBIILIEHHOW MMOBTOPSIEMOCTH IIKBAaJIOB
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HaOmonaercss Ha FOxuom VYpane, IlpuBomxkckoii, Cpemanepycckoii, BombiHo-
[Topoabckoi BO3BBINIEHHOCTSIX, B KpBIMCKUX slifllax U JPYTrUX MECTaxX CO CIOKHOU
oporpacdueii. Hanbonee yacTo MmKBaibl BO3HUKAIOT B TOPHBIX palioHax - Ha
Kagkaze, Taup-1llane, SI6moHOBOM XpeOTe, rae €KeroaHo (MOYTH MOBCEMECTHO)
ObiBaeT 10 80 MIKBAJIOB.

6. MenkomacumabHbvle 8uxpu - cmepy, mpomo, mopHaoo.

Cmepuy, TpoMO, TOpHAAO - CHIBHBIA pa3pyIIUTEIbHBIM  BUXPb,
OITYCKAIOUIUIICS W3 MOILHOTO KYy4YE€BO-AOXKIEBOTO cMepueo20 (MAaTEPUHCKOTO)
o0naka B BHJE TEMHOTO O0JIayHOTO CTOJ0a C TPUMEPHO BEPTUKAIBHOU
(n3rubaroreiics) OChIO TUAMETPOM OT HECKOIBKUX JI0 COTEH METPOB (peaKo 1o 1-
3 kM). lHOT1a BO3HUKAET 020801l WKEA C IPUMEPHO TOPU30HTAIBHOM OCHIO.

Cmepu BcTpewaeTcss BO BCEX UHIMPOTaX, KpPOME MOJSAPHBIX. M3BECTHBI
palioHbl OOJIBLION TMOBTOPSIEMOCTH CMEpYEeH, HampuMmep, LUEHTpalIbHbIE IITAThI
CHIA u nonuna Mapkancy B Kazaxcrane ([Jonmna Cmepueii).

B 3aBucumoctu oT TOro, riae BO3HUK CMEPY M YTO OH BOBJIEKAaeT (IIbLIb,
NECOK WJIM BOJY), PA3JIMYAIOT IbLIbHBIC, IECUAHBIE U BOJISIHBIE CMEPYH.

[IpuTbHBIE M NTeCHaHbIE CMEPYM HAOJIOJAIOTCS IPEUMYILIECTBEHHO B ITYCThI-
HSX U CTEISIX U OTIMYAKOTCA OT CMEpPYEH YMEPEHHBIX HIMPOT TEM, YTO OHU YaCTO
HE CBSI3aHbI C Ky4€BO-J0KIEBbIMU 00JIaKaMHu.

®opmbl  cMepuell  pa3HOOOpa3Hbl: X000TO-, KOJIOHHO-, 3Mee-, Oblue-,
BEPEBKO- U BOPOHKOOOpa3HbIE, pACIUIbIBYATHIC, CTEIIOUIMECS W IUIOTHbIE. OHU
U3MEHSIOTCS 0 MEpE pa3BUTUS CMEpUeld M B 3aBUCUMOCTH OT CTPYKTYpBI
MOPOAMBUIETO UX 00JIaKa U BO3AYLIHOTO MOTOKA.

CMmepun nmepeMemiaroTcss B OCHOBHOM [0  HAlpaBJICHHIO  BETpA,
TOCMOJICTBYIOIIIETO0 B HWKHEW Tporocdepe, o0bdHO co ckopocthio 10-20 m/c,
OMMKCHIBAS CJIOKHBIE KPHUBBIE (IOJOOHO BONUKY). J[BH>KEHHE MX BOJHOOOpa3HO —
OHM TO NOJHHMMAIOTCSA, TO OIycKarTcsa. JUIMHA TyTH OJMHOYHOTO CcMepya
coctaBiisieT B cpenHeMm 5-10 kM. Ilosoca paspylieHuil UMEET WUPUHY JECATKU
METPOB, a JJIMHY - COTHU METPOB. BCs 30Ha, IMOABEPKEHHAs NEMCTBUIO CMEPUEH,
MOKET JOCTUTaTh B JUIMHY COTHU KHJIOMETPOB.

Brone ocu cmepua HabmogaeTcst ObICTpoe, pe3Koe U CHIIbHOE MOHMKEHUE
aTMocdepHoro nasienusi, 6onee yem Ha 100-200 rlla, yto mpeBpamaeT cMepd B
MOIIIHBIA HACOC, CIIOCOOHBIN BOOpaTh B ce0s BOAY PEeKW WM o3epa. B cmepuax
BO3HMKaIOT Oapuueckue rpaaueHTtsl a0 10 rlla/100 M, oOycioBnuBaroume
OOJBIIYI0O CKOPOCTh BETpa B CTEHKE BOPOHKH, B TO BpEMsi Kak BOKPYr cMmepua
MOKET HaOJoAaThesl wmuip. BpallleHne B cMepye MOXKET MHPOUCXOJUTH IO
4aCOBOW CTPEJIKE U MPOTHUB.

Bo3nukHOBeHHEe cmepua OOYCIIOBJIEHO CHJIBHOM  HEYCTOWYMBOCTBIO
cTpatudukanuu atMocepsl B KapKoe BpeMs rojia B TPOMUYECKOM BO3AyXe. ITO
HaOJII0JaeTCsl, HalpUMep, MPU BBIHOCE BIIAXKHOTO BO3JIyXa € MEKCHMKaHCKOIro
3amuBa Ha crenHble paioHbl CIIIA, a Takke Npu FOKHOM IOTOKE BIIAXKHOTO
Bo3yxa co CpenuzemMHOro u YepHoOro mopeil Ha CHIBHO MNPOTIPETHIE CTEMHBIE
npocTopsl YKpauHbl. CMepyd OOBIYHO Pa3BUBAIOTCS Ha XOJIOAHOM (PPOHTE C
BOJIHAMU WJIM BIIEpPEIU HEro, Ha IOro-BOCTOYHOW Meprudepur CHUCTEMBbI MOIIHBIX
Ky4eBO-J0XAEBBIX 00JaKoB. Boosauvbie CMepUM TaKXKe CBS3aHBI C KYy4yeBO-

190



JI0KIEBOI 00JIaYHOCTHIO.

BbIaenstor HeCKONbKO CTaauil pa3BUTHUSI cMepya: TEPMHUK, (HopMupoBaHHE
BUXPs, 0popMIIEHHE pa3BUTOTO CMEpUa, yracaHue.

6. IIblmbHBIE OypH — ATO MEPEHOC YMEPEHHBIM U CHIIBHBIM BETPOM OO0JIBIIOTO
KOJIMYECTBA NBbUIA M TECKA, COMPOBOXKIAIOIIMICA 3HAYUTEIbHBIM YMEHBIIEHUEM
BUJIMMOCTH.

[IbuibHBIE OypH BO3HHUKAIOT, KaK MPABHIIO, MPU 3aCYyHUIUBOW TMOTOJE U
yBEJIUYEHUH CKOopocTy BeTpa. CyIIecTBeHHOE BIMSHUE HA BOSHUKHOBEHUE OYypPHBIX
Oypb OKa3bIBa€T CTPYKTypa M CTENEHb YBJIAKHEHUS IOYBBI, HaJIWYHUE
pacTUTEIBHOrO0 TMOKpoBa H oporpadus. B 3aBucuMocTH OT COBOKYHMHOCTH
NEPEYUCICHHBIX ~ (AaKTOPOB  TOPU3OHTANbHAS  MPOTSKEHHOCTh  pPAlOHOB,
OXBAUYCHHBIX MBUILHOU Oypeil, MOXKET U3MEHSTHCS OT HECKOJIBKHX COTEH METPOB
710 IECATKOB M COTEH KUIIOMETPOB.

OOBIYHO TBUIbHBIE OypH BO3HUKAIOT B Temioe Bpemsi rojga. OHU MOTYT
o0pa30BbIBAaTbCA W 3UMOM, B TeX CiydasX, Korja HaOJrogaeTcss HeOOJNbIIoN
CHEXXHBIA MOKPOB WJIM OH OTCYTCTBYeT. Takue «4epHble Oypu» OTMEUaroTCs Ha
CeBepnom KaBkaze u rore YKpauHbl B TOJbl C HU3KOH TeMmIepaTypod H
HEJIOCTATOYHOM YBJI&)KHEHUU MTOYBBI C OCEHH.

[Ipo1OKUTENEHOCTS MBUIBHOM OYpH MOXKET MEHSThCS B IMIUPOKUX
npenesax: OT YETBEPTH Yaca O HECKOJIBKUX CYTOK.

[Ipu npUIBHBIX OypsIX KOJMYECTBO MOJHHMMAIOMIETOCs B arMocdepy mecka
WIM TIBUIA MOJKET JIOCTHYb MUJUIMOHOB TOHH. Tak, BO BpeMs «4epHOil Oypu» Ha
tore Ykpaunbl 27 — 28 amnpenss 1928 r. ObUlO MOJHATO OKOJO 15 MM. TOHH
YEePHO3EMHOM THUTK ¢ IUIOM@Id npuMepHo | MiH. kM®. TIbUTH M TECOK MOTYT
MOAHUMATHCS Ha OOJIbIIME BBICOTHI, 10 9 — 10 kM u Oonee. 16 suBaps 1968 rona
Ipu CKOpocTU BeTpa 34 M/c BbicoTa O0Osiaka MbUIM, NPUHECEHHOTO B pailoH
Amxabana u3 Mpana moctur 9 km. Ilpu 3TOM Ha KaXAblii reKTap MOBEPXHOCTH
3emun BbInano 20 — 30 TonH mbUIH. B ¢cBOOOIHOM aTMOC(epe CKOTUICHHSI TTBLTHHOK
HEpEeaKO 00pa3yroT CJIOW MIJIbI, BUIMMBIC Ha Ijia3 JaKe C 3eMJIM. XOPOIIO BUJIHBI
3TH CJIOM C CaMOJIETa.

[TbutbHBIE OypH OXBATHIBAIOT OTPOMHBIE TIJIOMIAIN MYCTHIHD U TOJIYITyCTHIHD
B Adpuke, Amepuke, Azun. B Cpenneit Azun onn HaOmogarotcst B Kapakymax u
Ke3pimkymax, B mpearopbsx Komernara, Ha CeBEpHOM M BOCTOYHOM IMOOEPEKBE
Kacnuiickoro Mopsi, Ha modepexnbe ApanbCKOTro MOpA.

[IpuibHBIE OypW CHIIBHO 3arps3HSIOT aTMochepy MU HaHOCAT OOJbIION
MaTepUalbHbIA yIIEpO pPa3IM4HbIM OTPACISIM 3KOHOMUKH, B TEPBYIO OUYEpElb,
CEJIbCKOMY XO3SIICTBY.

OcHOBHBIE BBIBO/IbI
1. JIBm>KeHNEe BO3MYITHOW YaCTUIIBI B aTMOC(HEpE OMUCHIBAETCS YPaBHEHUEM
JBIDKEHUS aTMOC(hephl B BEKTOPHON M KOOpAMHATHOU (popmax. DTH ypaBHEHUS U

ypaBHEHHE HEPa3phIBHOCTH TAK)KE OTHOCATCS K OCHOBHBIM YpPaBHEHHUSAM (PU3UKH
aTMOCQEpHI.
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2. [IprunHO# NBUYKEHUS BO3AYIIHOW YAaCTUIBI B aTMOC(EpPE SBISETCS CHIIA
TOPU30HTAJIBLHOTO Oapuyeckoro rpaauenta. [Ipu nanpHelniem ABUKEHMHM Ha HEe
HAa4YMHAECT JCHCTBOBaTh KOPHOJMCOBA cHia. B mpenenax NOrpaHUYHOTO CIOS
atMoc(epbl ClIeIyeT YYUTBIBATh TaKXKe CHJbl BSI3KOrO TpeHus. B cBoOonHOIM
atMoc(epe O3TH CHIbl TPEHEOPEKMMO Manbl M JIBWKEHHUE CTAHOBUTCS
KBaszureoctpopuueckuMm. HampaBieHne ropu30HTalIbHOIO JBHJKEHUS (BETEP)
YCTaHaBJIMBAETCSl HA OCHOBE 0apUUECKOr0 3aKOHA BETPA.

3. BeprukampHbiii npoduiab BeTpa (GopMHpyeTCs TOJ  BIUSHUEM
HIEPOXOBATOCTA 3€MHOM TIOBEPXHOCTH B IIpeenax MOTPaHUYHOIO  CIIOA
aTMoc(Qepbl, a TakKe B pe3yibTaTe aJABEKIMH TEIUION WM XOJIOJHOW BO3MYITHOM
MAacCCBI.

4. OnHUM U3 O0BEKTOB LUPKYJALMU aTMOc(epbl B JIOKAIBHOM MacuiTade
ABJISIFOTCS MECTHBIE LHPKYJALUU, HWMEIOINAE TEPMUYECKYI0 M MEXaHHYECKYIO
npupony. K nepBoii rpymnme oTHOCSATCS Opu3bl, TOPHO-IO0JUHHBIE U JIETHUKOBBIE
BETPbI, KO BTOpOH rpymnie — (pEHbL, 00pa, BETphl BbicackiBaHUs. K pazHOBUAHOCTIM
MECTHBIX LHUPKYJSLMUNA OTHOCATCS TakXe IUKBaJbl, IbUIbHBIE Oypu U
Me30MacIITa0Hble BUXPU — CMEPYH, TPOMOBI, TOPHAJIO.

KoHTposbHbIE BONPOCHI

Kakue cuiibl eHCTBYIOT Ha 4aCTHUILy BO3yXa B aTMochepe?

Kak na Bo3aymnHyro yactuiy aeuctpyet cuiia Kopuonuca?

Yrto npencTaBisioT OO0 CUIIbI BA3KOTO TPEHHUS?

BriBeneTe ypaBHEHUSI IBUKEHUS aTMOCHEPHI.

BriBenere ypaBHeHne Hepa3pbIBHOCTH? KakoB ero cmpici?

YTto npeacTaBisitoT coO0M JIMHUU TOKA U TPACKTOPUH?

[Ipy  KakuxX  YCIOBHSX  BO3HHMKAaeT TeocTpoduueckuii  BeTep?

Chopmynupyiite 6apruecKuid 3aKOH BETpA.

Kak u nmoueMy u3MeHseTcsi reocTpoUuecKuii BETep ¢ BHICOTON?

9. Kak u moyemy wusMeHsETCS TreoCTpOoMUUECKU BETEp MPHU aAJABEKIIHH
Tervia u xosuoja’?

10. Ilpn kakux YCIOBHUSX BO3HUKAET TPATUEHTHBIN BETEp B IUKIOHAX W
AHTULHUKIOHAX?

11.Kak u moueMy BIHUSET TPEHHE Ha CKOPOCTh W HaIlpaBJICHHE BeTpa B
MOTPAaHUYHOM cJioe aTMochepbl?

12.Kakuie BeTpbl OTHOCATCSI K MECTHBIM LIUPKYJISIUASIM?

13.OxapakTepu3yiTe MECTHbIE BETPbl TEPMUUYECKOTO MPOUCXOXKICHUS
(Opu3bl, TOPHO-AOJUHHBIE, JIEAHUKOBBIE)?

14.OxapakTepu3yiiTe MECTHbIE BETpbl MeXaHUueckoil mpupobl (hEH, 6opa
u Jp.).

15.0xapakTepu3yiTe MKBaIbl, TOPHAI0, BUILHBIE OypH.

NogohkowdE

0
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MYHIAPUIKA

CVY3BOIII ..o Ommuodka! 3akaaaka He onpeaeieHa.
I BOB. KUPHUIII ........ovvvvieieeeiiiie e Ommuodka! 3aknaaka He onpeaeieHa.
1.1. Atmocdepa pusukacuHuHT npeaMeTH Ba Bazudanapu .Omuodka! 3akaaaka
He ompe/eJieHa.
1.2. Atmocdepa pU3MKaCHHUHT TaJKUKOT yCyJUIapH......Omuodka! 3aknaaka He

onpejaesieHa.
1.3. Atmocdepa xapaCHIapUHUHT XyCYCUSATIAPH........... Omuodka! 3akaaaka He
onpejaesieHa.
1.4. Atmocdepa pusnkacuHUHT OotmKa daHIap OMIaH aIOKACH ........... Omuodka!

3akisiaaKa He onpeaeseHa.
1.5. Atmocdepa dpusukacu coxacuia xaiukapo xamkopivk.Omuodka! 3akaaaka
He olnpeaeJieHa.
1.6. AtmMocdepa GU3HKACHHUHT aMaIii aXaMUATH......... Ommoka! 3akinagka He
onpeaeseHa.
I BOb. ATMOC®EPA TYFPUCUJIA YMYMUI MABIIYMOTJIAP .Omnéka!
3akyaaka He onpeaeseHa.
2.1. Ep cupTH sSiIKuHHJa KYpYK XaBOHMHT TapKUOU. YHHHT OanaHIIuK Oyiinda

D23 21 0) 201112 SO PP Omuodka! 3akaaaka He onpeaeieHa.
2.2. Atmocdepana yraepo AMOKCUAM ra3H Ba O30H ....... Ommnoka! 3akiagka He
onpeseseHa.

2.3. Atmocdepana ra3 apanammaiapi...... Ommoka! 3akiaaka He onpeaeseHa.
2.4. ATMochepa a3pO30IIH .......evvereveerneenne OmmoOka! 3akiaaka He onpenesneHa.
2.5. ATMochepana CyB OYFH .........cvveruveenne. OmmoOka! 3akiagka He onpeesneHa.

2.6. XaBO HAMJIUTH XapaKTEepPUCTUKAIAPpH, yJIap YpTacujaaru MmyHocabdartiap
.................................................................... Omuodka! 3akaaaka He onpeaeieHa.
2.7. Ham XaBOHMHT X0J1aT TeHIJIaMacu. Buptyan xapopar...Ommuoka! 3akiaaaka
He ompeaeJieHa.
2.8. AtmocdepanuHr BepTukan Ty3uwnimunOmudka! 3akaaaka He onpeaesieHa.
2.9. ATmocdepaHnuHT TOPU30HTAT OUPKUHCIIA SMACTUTH. XaBO Maccalliapu Ba
atMocdepa PpponTiapu xakuaa TymuH4a . Ommnoka! 3akiaaka He onpeaesieHa.
IIT BOb. ATMOC®EPAJTIA BOCUM TAKCUMOTH....... Ommoka! 3akinagka He

onpeaeseHa.
3.1. ATmocdepa cTaTUKaCUHUHT acOCUM TeHTJIaMacH .....Omudka! 3aknaaka He
onpejaeseHa.
3.2. bapoMeTpuk QGopMynIanap .........c........ OmmoOka! 3akiagka He onpenesneHa.
3.3. BapUK MOFOHA. .....uvvviiieie i OmmoOka! 3akiagka He onpenesneHa.
3.4. bapoMeTtpuk dhopmyaTapHUHT KYJUTAHUIUIIH ......... Omuodka! 3aknaaka He
onpejaeseHa.
3.5. CtaHmapT aTMOCHEPA ..oovvvvvrrerrrnnenne Omuodka! 3akaaaka He onpeneseHa.
3.6. 'eonoTtenuuan tymunyacu. M300apuk CUPTIApHUHT MYTJIAK Ba HUCOMIA
(7 WA F:15 910107 0 CUR Ommoka! 3akiagka He onpeeseHa.
3.7. BapUK TUBHMIIAP ....oovvvveeinreeirireneeennes Omuodka! 3akaaaka He onpenesieHa.
3.8. BOCUMHUHT CYyTKaJIMK Y3rapuiliH........ Omuodka! 3akaaaka He onpenesieHa.



IV BOb. ATMOC®EPA TEPMOJIMHAMUNKACHU ACOCJIAPUA .......... Omuoka!
3akiajaKa He onpeeseHa.

4.1. ACOCHI TEHITAMAIIAP.......vvvvereerrerrennns Ommuodka! 3akaaaka He onpeaeieHa.
4.2. AnabaThK KAPAEH .......cvveeriireerrrnnnns Ommuodka! 3aknaaka He onpeaeieHa.
4.3. ITOTEHIIUAT XAPOPAT .vvvverrrvrrrreerivrrennns Ommuoka! 3akaaaka He onpeaeieHa.
4.4. IToTeH1Man xapopar Ba SHEPTHUS ........ Ommuodka! 3akaaaka He onpeaeieHa.
4.5. Ham agmabaTuK )XapaHIIaAP .........cuve..n. Ommuodka! 3akaaaka He onpeaeieHa.

4.6. KonBekiusi. XaBo 3appacHHUHT KypYK aanabaTuk Ba HaM agnabaTuk
xapakatura HucOatan atMochepanuHr crpatudukarnyscy ..Omuodka! 3akiaaaka
He ompe/eJieHa.

4.7. Ctpatu(UKAIMSIHUHT CYTKAJIUK Y3rapuiif. XaBo MacCalapUHUHT

CTPATUPUKALMACH .....ccnvveeereeenveesnrenenneeennnes OmmoOka! 3akiagka He onpeneseHa.
4.8. [loTeHIMaN TYPFYHIIUK Ba HOTYPFYHIHK. .......vvveennnee. Ommnoka! 3akiagka He
onpeaeseHa.

4.9. Hotypryunuk sHeprusicu. Tepmoannamuk rpaduxiap .Ommodka! 3akinaaka
He oIpeeJieHa.
V BOb. ATMOC®EPAHUHI PAJIMALMA PEXXUMU .Ommnbdka! 3aknanka He
onpejaeseHa.
5.1. Ky€m paguarusicu. Criektpan Tapkuou. Kyém goumuiicu.............. Ommnoka!
3akyaaKa He onpeaeseHa.
5.2. HypianumHuHT acocuil KOHyHuapu .. Omuoka! 3akiaaaka He onpeaejeHa.
5.3. Atmocdepana Ky€m paguaiusiCAHUHAT IOTHWIUIIN Ba COYMWIUIIH ....Ommbka!l
3akiagKa He onpe/eseHa.
5.4. Kyucusznanui KOHyHU. ATMocpepanuHr mapdodauk xapakTepucTUKagapu
.................................................................... Omuodka! 3akiaaka He onpeaeieHa.
5.5. Atmocdepa madhodIMruHUHT UHTETpal XapakTepucTUKaIapu....Ommnoka!l
3akyaaKa He onpeeseHa.
5.6. Kyé€u paagualsiCHHUHT TypJapH ....... Ommoka! 3akiagka He onpeneseHa.
5.7. Kyém paguandssCHHUHT KaUTapuiniy. Anoeso ......Ommuoka! 3akiaaaka He
onpeaeseHa.
5.8. Ep cuptu Ba atrMoc(epaHUHT y3yH TYIKWHIN HypaaHUIm. DPHeKTB

1507005 £2150 111 SO PPUPPRTPPTIRR Omuodka! 3akaaaka He onpeaeeHa.
5.9. Ep cuptu Ba armocepanunr paguanus 0anaHcu.....Omudka! 3akaaaka He
onpeaesieHa.

VI BOb. EP CUPTU BA ATMOC®O®EPAHUHI" UCCUKJINK XOJIATHA
....................................................................... Omuodka! 3aknaaka He onpegeieHa.

6.1. Ep CUPTUHUHT UCCUKJIUK OAaJTaHCH TEHIJIAMACH ........ Ommoka! 3akaagka He
onpejaeseHa.
6.2. Ep cupT XapOpaTUHUHT Y3TAPUIUIAPH .....oeernveennnsns Ommoka! 3akaagka He
onpejaeseHa.
6.3. UCCUKIUKHUHT TYNPOK Ba CyB/a TAPKAIULIH ........... Omuodka! 3akaanka ne
onpeaeseHa.

6.4. KonBekTHB Ba TypOYJE€HT UCCUKINK OKHUMIAPH. VICCUKINK y3aTUIUIITN
.................................................................... Ommoka! 3akiagka He onpeneseHa.



6.5. Typbynent armocepa ydyH UCCUKIUK Y3aTUIIUIIN TeHTIIaMacH ... Omuodka!
3akiagKa He onpeeseHa.
6.6. Ep cuptu sIKHHMIA XaBO XapOpaTUHUHT y3rapuin ..Ommoka! 3akiagka He
onpejaesieHa.
6.7. ATMocepanaru xapopat HHBEPCUSIIAPH...........vvee.ns Ommuodka! 3aknaaka He
onpejaesieHa.
6.8. XapopaTtHuHr Tponocdepa Ba Kyiu ctparochepanaru TakcumMoT. Omuodka!
3akiagka He onpeeJieHa.
VII BOb. ATMOC®EPAHUHI CYB PEXUMMU.............. Omuoka! 3akiaanka He
onpejaesieHa.
7.1. Ep mapua HaMJIMK aiiJIaHUIIA XaKHJla YMYMHU MabllyMOTaap......Omuodka!l
3akiiazka He ompe/eJieHa.
7.2. TypyOyneHt armocdepaza CyB OyFUHUHT KYUUIIIA TEHTJIaMacH .....Ommoka!l
3akyaaKa He onpeaeseHa.
7.3. Tabuuii mapoutna Oyrianuil. byrianyBYaHIuK .....Omudka! 3aknaaka He
onpeaeseHa.
7.4. ATMocdepasia XaBO HAMJIIUTUHUHT Y3TapuIlIi........... Ommoka! 3akaaaka He
onpejaeseHa.
7.5. Atmocdepana cyB OyFMHUHT KOHJICHCAIUACH Ba CyOaumMarusicu ...Ommuoka!
3akyaaKa He onpeaeseHa.
7.6. Tymannap. Ynapausr tacHudaapu. I'eorpaduk TakKCUMOTH............ Omuodka!l
3akiajgKa He onpe/eseHa.
7.7. bynytnap. bynytnapaunr tacaudu ... Omuoka! 3akaaaka He onpeaejeHa.
7.8. Erunnap xocun 6ymuimmy sxapaéuu. ATMocdepa EFMHIApUHUHT TacHU(H
.................................................................... Omuodka! 3akiaaka He onpeaeieHa.
7.9. Ep cupTH THAPOMETEOPIIAPH. .............. Ommuodka! 3akiaaka He onpejaeieHa.
VIII BOb. ATMOC®EPA TMHAMUKACHU ACOCJIAPU ...Omubka! 3aknagka
He oIpe/eJieHa.
8.1. Atmocepana TabcHp ITYBUM aCOCUHN KyWJIap.......... Ommoka! 3akinagka He
onpeaeseHa.
8.2. TypyOynenT atmocdepa ydyH xapakat Terjamanapi....Omuodka! 3akaaaka
He ompe/eJieHa.
8.3. Oxkum un3uKiIapu Ba Tpackpotusiiap.. Omuodka! 3aknaaka He onpeaesieHa.
8.4. I'eoctpoduk mamon. [llamonuuHr Oapuk KOHYHH ....Ommoka! 3aknaaka He
onpejaesieHa.
8.5. 'eocTpoduk maMOTHUHT OaTaHATUK OYiNYa Y3rapuiliu ................ Ommnoka!
3akiajgKa He onpe/eseHa.
8.6. [IukJIOH Ba aHTUIIMKJIOHJIAP/Ia TPAIUCHT IIAMOI ...... Oummoka! 3akiaaaka He

onpeseseHa.

8.7. ATMocdepaHuHT yerapaBuil KaTJIaMy/ia UIIKAJAHUIITHUHT [IaMOJT TE3IUTU
BA UYHAIALINATA TABCUPH ...ovvvreririienireeennens Omuodka! 3akaaaka He onpeneseHa.
8.8. Maxamiauii UUPKYIALUATIAD «....vvvvrenee Omuodka! 3akaaaka He onpeneseHa.
8.9. Kacupra Ba yanriu OypoHiap ............ Omuodka! 3akaaaka He onpeneseHa.

OONJAJIAHUITAH AJABUETIIAP....... Ommoka! 3akiagka He onpeeseHa.
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