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IIpeancnosue

Yeaxcaemorii vumamens!

Bbl OTKpBUIM ONHY M3 3aMeYaTeJIbHBIX KHUT, U3JAHHBIX B CEPUM
«Kaccuyeckuii YHUBEPCUTETCKMIT Y4eOHUK», MOCBSILLIEHHOM 250-71€-
THI0O MockoBckoro yHuBepcurera. Cepust BKiovaet cBbiiie 150 yue6-
HHUKOB U Y4eOHBIX NTOCOOHIA, pEKOMEHIOBAHHBIX K U3NaHHIO YUYEHBIMU
coBeTaMH (PaKyNbTeTa, peIaKIIMOHHBIM COBETOM CEpPHM U HU3IAaBAEMBIX
K 100WI€I0 MO peleHUuI0 YueHoro coseta MI'Y.

MOCKOBCKMIA YHUBEPCUTET BCEra CJIABWICSI CBOMMM Mpodecco-
paMU M TIPENoAaBaTeNiIMU, BOCIIUTABILIMMU HE ONHO IOKOJIEHME CTy-
JEHTOB, BITOCJICACTBHMH BHECLIMX 3aMETHBIM BKJIAX B pa3BUTHUE HaLIEH
CTpaHbl, COCTaBUBUIMX TOPOOCTh OTEYECTBEHHO M MHUPOBOM HAayKH,
KYJBTYPHI U 00pa30oBaHHUS.

Bricokuii ypoBeHb 00pa3oBaHMsI, KOTopoe AaeT MOCKOBCKUiA
VHUBEPCUTET, B MEPBYIO OYepedb OOECTIEYUBAETCS BHICOKMM YPOBHEM
HAIMMMCAHHBIX BBIIAIOIIMMUCS YYEHBIMH M TeJaroraMd y4yeOHHMKOB U
y4eOHBIX ITOCOOMIA, B KOTOPBIX COYETAIOTCS KaK ITyOMHA, TaK U JOCTYII-
HOCTh M3JIaraéMoro Martepuaia. B 3THMX KHUrax akkKymy;upyercs Gec-
IIEHHBIA OMBIT METOAMKM M METONOJIOTUM TPEMONABAHMS, KOTODPBIA
CTAHOBHUTCS NOCTOSTHUEM HE TOJBKO MOCKOBCKOTO YHUBEpCUTETA, HO
Y JpyruX YHUBEpPCUTETOB Poccuu U Bcero mupa.

H3nanue cepun «Kimaccuyeckuit yHUBEPCUTETCKUI y4eOHUK» Ha-
[JSIIHO JEMOHCTPUPYET TOT BKJIAJ, KOTOPBIM BHOCUT MOCKOBCKUH
YHUBEPCUTET B KJIACCHYECKOE YHMBEPCUTETCKOE OOpa3oBaHHME B Ha-
1Iel CTpaHe U, HECOMHEHHO, CIy>KMT €T0 pa3BUTHIO.

Pemienue 3toii G1aroponHoii 3anayu ObUT0 61 HEBO3MOXHBIM 6€3
AKTUBHOI TOMOIIM CO CTOPOHBI M3AATENILCTB, NMPUHSBIUKUX Y4aCTUE B
M30aHUU KHUT cepun «KilaccMuecKMii YHMBEPCUTETCKMIA YYEOHUK».
MBI paclieHUBaeM 3TO KaK MOMIEPXKY UMHU MO3UIMHU, KOTOPYIO 3aHU-
MaeT MOCKOBCKMII YHMBEPCUTET B BOIpOCaX HayKu M oOpa3oBaHUs.
BTO CIYXUAT TaKXe CBHIOETEJIHCTBOM TOro, 4ro 250-meTHUit 100wieit
MOCKOBCKOTO YHUBEPCHUTETA — BBINAIOLIEECS COOBITUE B XU3HU BCEH
HalIe# CTpaHbl, MUPOBOI0 00pa30BaTeIbHOTO COODILECTRA.

Pexmop Mockoeckoeo yrugsepcumema 6 [ tgo GrainsS
axademux PAH, npogheccop B.A. Cadosnuuuii



NPEANUCIIOBHUE K HIECTOMY U3JAHUIO

Cosnmatenp MepBOro BapuaHTa yuyeOHuka «Mereopo-
JIOTHSI M KJIMMATOJIOTUS» 3aCIyXXEHHBIN HesATeb HAayKd
PC®CP npodeccop Cepreit ITerposuuy Xpomos (1904—
1977) u3BecTeH B Hall€il CTpaHe U 3a €€ IpeaejiaMu He
TOJILKO KaK KPYIHBIA YYEHBIM, HO M KaK BbIIAIOIUMCS
neparor. Takue ¢GpyHIaAMEHTaJIbHbIE NPOU3BEACHMS, KaK
«BBeneHne B CUHONTHYECKMI aHanmu3» (u3nm. 2-e, JI.,
1937), «Cunonrtuyeckasi Mereoposiorusi» (1940) u «Oc-
HOBHI CMHONITHYECKOM MeTeoposoruu» (1948), eme npu
XKM3HU aBTOpa CTAJIM KIACCUYECKMMHM U HE YTpaTWIU
CBOEro 3HauyeHHUs B Haie Bpems. Ha 3Tux yyeOHMKax
BOCITUTBHIBAJIMCh MHOTHE ITOKOJIEHHSI METEOPOJIOTOB, M
MOXHO CKa3aTh, YTO CBOCH II€IaroruyeCKoi nesiTelib-
HocThio C.I1.XpoMOB co3mal 1eyl0 LIKOJXY CHHOITH-
YeCKOH METEOPOJIOTHH.

H3 npeducaosus k uemeepmomy u3daruro

Bonee 20 ner C.I1. XpoMOB 4YHTaJ JEKLUH IO
METEOPOJIOTUM U KJIMMATOJIOTMU IJIA OOLIEro moroka
CTYAEHTOB reorpaguyeckoro ¢akyiabTeta MOCKOBCKOTo
roCyIapCcTBEHHOro yHuBepcutera uM. M.B. JlomoHocoBa
(a mo 1953 r. — crynmeHTam JIEHMHIPAACKOro rocymap-
CTBEHHOro yHuBepcuTera). OOIIMiIt Kypc JIEKLMIl MMen
LeJIbIO aTh CTYNEHTaM, He CIELHaJIU3UPYIOLIMMCS B
obylacTH METEOpOJIOTMU, OCHOBBI 3HaHUI 00 aTMocdepe
3emun, HeoOXoaMMBIE WIS Teorpada 6ol crelUann-
3aumu. Ha ocHoBe 3tux sekumii C.IT.XpoMoBEIM ObLI
Co31aH yYeOHMK, BBIICPXABIIUIA MTPU XU3HU aBTOpa IBa
u3naHusl. Tperbe U3gaHue ObUIO MOATOTORIEHO YYEHMKA-
mu C.I1. XpoMoBa — cOTpymHUKAMM Kadeapbl METEOPO-
Jorud U KiauMatonorui MI'Y ¥ HaydyHbIM pelraKTOpoM
mpodeccopom JI.T. MaTBeeBbIM.

Lens, xotopyto npeciaemoBan C.I1. XpomoB, co3na-
Basi Y4eOHUK, KOHEYHO, HEOObIMAaliHO TpyAHA IS MC-
rmojgHeHus1. C OmHON CTOPOHBI, HEOOXOMUMO H3IOXHUTh
OCHOBHEBIE CBEACHHSI O METEOPOJIOTHYECKUX BEIUYMHAX
U METEOPOJIOTMUYECKUX SIBIIEHUSX, AaTh OCHOBBI (PM3UKU U
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JTUHAMUKK aTMOCc(epbl, 3aKOHOMEPHOCTH PaIUallMOHHBIX
MPOLIECCOB, MPEACTABICHHE O 3aKOHOMEPHOCTSIX U3MeE-
HEHMA M TMpeICcKa3aHWs Morofbl, 00 YCIOBUSX (GOPMHPO-
BaHMSI KIMMaTta 3eMJIM U €ro U3MEHEHHUM; C APYTol —
HEOOBIYaHO OOJBIION 00BEM 3HAHWIA, HAKOIUIEHHBLIA B
KaXIOM M3 3TUX pPa3lEjoOB METCOpPOJIOTMM, MCIOJb30Ba-
HHME CJIOXKHOIO MaTeMaTW4EeCKOro ammapata U LIMpOKUiA
KOMIUIEKC (bU3MYECKMX NMPUOOpOB U METONOB, YIOTpeO-
JISEMBIX ISl TIO3HAHUST aTMOC(EPHBIX MPOIIECCOB, CO3Ia-
10T OOJIbIIIME TPYTHOCTH ISl M3JIOXKEHUS BCEro MaTepHa-
JIa CTYIEHTaM HaYalbHbIX KypCOB, 3HAKOMBIM C (pHU3UKOMH
M MaTeMaTUKOl B oObeMe 3HaHWI cpemHeil mkossl. He-
CMOTpSI Ha 3TH TPYIHOCTH, Marepuaj ydyeOHMKa, popMa
HU3NTOXEHUS MpEeaIMETa, MPOCTOE U BMECTE C TEM CTPOro
Hay4yHOE U JIOTMYHOE TOJIKOBAHHE MpOo6JIEM U BOIPOCOB
caenanu yye6Huk C.I1. XpoMoBa KJIaCCMYECKHM DPYKO-
BOJICTBOM Ui reorpadpa B MOHMMAaHHU aTMOC(HEPHBIX
MPOLIECCOB U 3aKOHOMEPHOCTEN (POpMUPOBAHUS KIIMarta.
BeccniopHbie nocTouHCcTBA Y4eOHMKA CBUIOETEIBCTBYIOT O
TOM, YTO JIOTUYECKOE MOCTPOECHUE €ro U MHOTHE Pa3leiibl
HE MOTEpsUTH CBOei 1LIEHHOCTH M B Haimie BpeMsi. Bmecte
C TEM C MOMEHTA BBHIXOHA B CBET IOCJICAHENO H3IaHUS
npoluio 6oJiee NECATH JieT OypHOIO pa3BUTUSI HAYKHU BO-
of111e ¥ METEOpOJIOTMM B YaCTHOCTH. I1osSIBIUIMCH HOBBIE
NMpoO6JIEMbI, TTOCTABIEHHbIE XW3HbIO, U B YACTHOCTH KO-
JIorueit, nepen Haykoit o6 armocepe. IToatoMy MHOrue
BOIPOChI TPeOOBaJIM YTOYHEHMS, JIMOO MU3MEHEHUS aK-
LICHTOB B HU3JIOKEHUM MPOO6IEMBbI, JIMOO HOOGABICHUSI HO-
BOro Martepuajia. B CBSI3n ¢ 3TUM BHMMAaHHUIO UHTATEJISA
MpeUiaraeTcsl YeTBEpToe, nepepaboTaHHOE M JIOMOJHEH-
HOE€ H3IaHHE y4eOHMKa «MeTeopoyioruss U KIMMarToJo-
rvsi». B 3TOM M3MaHUM TIPEXIE BCEr0 HEKOTOPhIC KOH-
CTaHTbl MMPUBEICHBI B COOTBETCTBUE C MPUHATBIMU Ceifyac
3HAYEHUSIMM U OOHOBJIEHBI MHOTWE WLTIOCTPALIMM. YTOY-
HEHBI MPEACTABICHUS O LIMPKY/ISIIIMK B TPOMHUKaX, M3JIO-
XEHO COBPEMEHHOE COCTOSTHHE CITyKObI MOroansl U METO-
JIOB MPOTHO3a MOTrodkl, KOTOPOE B KOPHE OTIMYAETCS OT
Toro, Kakum ero suaen C.IT1. XpoMoB mpu co3maHUHU
yyeOHUKa. B npemiaraeMoM M30aHWM 3HAYUTENIHHO Oosiee
LLIMPOKO UCTIONB3YeTCss HHPOpMALIMSA ¢ METEOPOIOTMYECKUX
CIIYTHUKOB 3€MJIM, YTO HEJIaCT M3JIaraéMblii MaTepual
Oosee 0Opa3HBIM U MOHSATHBIM. BypHOEe pa3BUTHE KiMMa-
TOJIOTUM MOTPeOOBAJIO BBECTH MOHSTHE O KIMMATHYECKOMA

7



CHCTEME, aTh MPEACTABIEHHUE O MPOCTOM 3HeprodaiaH-
COBOM MOAEJIA KJIMMaTa.

Cy1iecTBeHHBIM 00pa3oM nepepaboraHa miaBa «Kiac-
cudukalms KiuMaroB. KinuMarel 3eMian». B yacTHOCTH,
wiaccudukauus kiuMmaros B. Kénmena mpuseneHa B
penakumu I'. TpeBapra, IIMpOKO MCIOJIL3YEMON B MMPE,
nIaHa kinaccudukaimms kiuMatos J1.C. bepra, BaxHas wist
reorpagoB-JaHaagTOBENOB, U 00JICe JIOTMYECKM H3JI0-
XEHa reHeTudecKas Kiuaccudukaims kmmMaroB b.I1. Amu-
COBa.

I'nmaBa «M3MeHeHMs1 KIMMaTa» HaIlMCaHa 3aHOBO.
3TO BHI3BAHO BO3POCIIMM 3HAYEHUEM U aKTYaJIbHOCTHIO
JAHHOM MpoOJIeMbl, a TaKXKe MOTYyYEHUEM OOJIBLLIONO YuCia
HOBBIX pe3yJbTaToB. KpaTko paccCMOTpEHBI BO3MOXHBIC
AHTPOTIOTEHHbIE U3MEHEHMSI KIIMMaTta B CBSI3U C POCTOM
KOHLIEHTPAllMM PagHalliOHHO-aKTUBHBIX (TTApHMKOBBIX)
ra3oB M KJIMMaTU4YECKHUE TTOCJIEACTBUSI B TUIIOTETUYECKOM
cJIy4ae KpYIMHOMAcCIUTaOHOM SIIEPHON BOMHBI.

Bce 3TM <«BTOpXEHHS» B OPUIMHAJIBHBIA TEKCT
C.I1. XpomoBa 3acTaBWIN MEHS B3STh Ha cebsI CMEJIOCTh
MpEACTaTh TEPE] YHUTATEIEM B KAyeCTBE COABTOpa 4YeT-
BEPTOT0 M3NaHMS.

B cBsi3u ¢ OBICTpHIM Pa3BUTHEM METEOPOJIOTUH B
HAcCTosIllIee, IIECTOE, U3NaHUE HEOOXOMUMO ObLUIO BBECTU
CaMbi€ COBPEMEHHBIE CBEIECHMS O PaTUAIMOHHBIX MPO-
eccax B atMochepe U 00 UBMEHEHMHM Kiumata. B aTux
BOMNpOCax YYeOHUK OTM4aercs oT Isrroro usmanus 2001 r.
KpoMe Toro, HiMpokoe BHEIPEHHE MEPCOHAIBHBIX KOM-
MBIOTEPOB CHENIAJI0O HEHYXHOM IMyOIMKAIMI0O HEKOTOPBIX
nuarpaMM. OlleHKa YCBOSIEMOCTM MaTepuajia CTYIECHTa-
MU BbI3BaJIa HEOOXOAMMOCTb BKJIIOYEHHSI B YYEOHUK HeE-
KOTOpBhIX WiuTiocTpauuif. HakoHel, 1iecToe M3gaHUE
CHA0XEHO MPEAMETHBIM YKa3aTeJieM.

B 3aKkimoueHHe XOTeIoCh OBl BHIPA3UTh HAIEXIY, UTO
HacTosllee u3naHue ydeOHUKa «MeTeoposiorus U Kiu-
MATOJIOTHST» OKAXETCS MOJIE3HBIM HE TOJIbKO CTYICHTaM-
reorpadaM, HO M BCEM, KTO TOXEJAET O3HAKOMMTHCS C
OCHOBAaMH METEOPOJIOTMH U KJIMMATOJIOTHH.

Ipogpeccop M.A. Ilempocany,



OT ABTOPA

BToT Y4eOHUK TpeIHAa3HAYECH MPEXIE BCEro Ui OOlIero Mmoroka
CTYIEHTOB reorpaduyecKux (hakyJbTeTOB, HE CIEHUATU3UPYIOILIMXCS
10 METEOPOJIOTUM U KIIMMATojIorii. OH BO3HMK B pe3yJIbTaTeé MHOTOJIET-
HETO UTCHUSI COOTBETCTBYIOLIETO Kypca METEOPOJIOTUN U KITMMATOJIOTHH
CHayas1a B JICHMHIpaICcKoM, 3aTeM B MOCKOBCKOM YHUBEPCUTETAX.

Ilo cymiecTByionmM y4eOHBIM IUIaHAM 3TOT KYpC pacCYMTaH BCe-
ro Ha 40—60 yacoB JeKIMil Ha BTOPOM WIH Ha IEPBOM romy oOyue-
Husl. JlekTopy MPUXOAMTCST THIATENIbHO B3BELIMBATh, YTO pPaccKa3aThb U
0 YeM NpOMOTYaTh U3 MOps1 (paKTOB U TEOPHU COBPEMEHHOI METEO-
POJIOTMH ¥ KJIMMATOJIOTMM 32 3TH CKYIIO OTMEPEHHBIE Yachkl. [ToaToMy
aBTOp NOOMBAJICSI BO3MOXHOM KpPaTKOCTH M3IOXeHHs. Bce Xe KHuUra
JaeT OoJbllie MaTepuajia, YeM MOXHO HM3JIOXHUTh 32 YKa3aHHOE JIEKIIU-
OHHOE BpeMsi. Y JIeKTopa OCTaeTcsi BO3MOXHOCTh OTOMpaTh Haubosee
BaXHBI MaTepHaJl IO CBOEMY YCMOTPEHHIO, a Y CTYACHTOB — JIOMOJI-
HATb MPOCTYLIMBAHUE JIEKIIMM CAMOCTOSITEJIbHOM TMpopaboTKoi yue6-
HHKa.

MHorue BTOPOCTENEHHbIE UISI reorpaca BOMPOCHl B KHUTE HE
paccmatpuBaloTcsi BoBce. Ho y3oBbIe MOMOXEHHUSI Kypca aBTOp BCE
K€ CTapaJICsl U3/araTh IO BO3MOXHOCTU OOCTOSITEIBHO.

IlpuMeHeHNe MaTeMaTUKA B U3IIOXKEHUU BECbMa OrpaHUYEHHO.
3HaHue PU3MKU TIpearnonaraeTcs B 00beMe, B KAKOM OHa TMpETonacT-
cs Ha reorpa¢uyeckux (haKyJbTeTaX; OMHAKO B CJlydyae YTCHHUS Kypca
Ha TIEPBOM Trofy OOy4YE€HHS MOXHO OOOMTHUCHh U 3HAHMSIMHU, MOTYy4YEH-
HBIMU B CPENHEN LIKOJIE.

HucdpoBbIx AaHHBIX, OTHOCSIIMXCSA K KOHCTAaHTaM U (yHKLIMO-
HAJIbHBIM CBSI3$IM, B KHUT€ HEMHOTO, HO OHH JaHHl ISl TOTO U Tak,
YyTOOBI CTYAEHT MX IT0 BO3MOXHOCTH 3anmoMHWI. KimMmatuuyeckue npu-
MEpbI, KOHEYHO, B OOJBIIMHCTBE CJIyd4aeB NMpeAHA3HAYE€HbI HE I 3a-
MOMUHAHMA, a Ui wutiocTpaiii. Ho s Jrydiiiero ycBoeHUs B 60JIb-
LIIMHCTBE CJTy4aeB TEMIIEPATyphbl B HUX OKPYIJIEHBI A0 LIEJIBbIX TPaIyCoOB,
a CyMMBbI ocankoB — 1o 10 mm.

Matepuaji METEOPOJIOTHH M KIMMATOJIOTUH M3JIaraeTcsi ¢ CaMoro
Hayajla KHUTM COBMeCTHO. KiimMmaronoruyeckasi CTOpOHa KHUTH HeE
OTrpaHUYMBAETCS TPEMsI MOCICAHUMHU TJIaBaMM, II€ peyb UAET O KiIuMa-
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TE MpeUMyllieCTBeHHO. Bo Bcex MlaBax KHUTM BMECTE C HU3IOXKCHUEM
U3k aTMOC(EpHBIX MPOLIECCOB PacCCMAaTPUBAIOTCS M UX KJIUMATH-
yeckue creactsusi. O MeTogax METEOPOJIOTHYECKUMX U3MEPEHUH JaioT-
Cs JIMILIb CaMBbI€ KpaTKue M oOlUMe yKa3aHHUS.

B KOHIIE KHUTM MAHblI YKa3aHUs Ha BaXHEHIIyI0 ydeOHYI0 U MO-
Horpau4ecKyio JUTEpATypy Ha PYCCKOM SI3bIKE IUISL YTITyOJIEHHOTO
O3HAKOMJIEHMSI ¢ MeTeopoJiorueil U kiaumarosorueit. Ilpusoauts
yKa3aHUs Ha XYPHAIbHYIO JIMTEpAaTYypy B KHUIE€ TaKOro THUIA aBTOD
cyen uanMIIHUM. VIMeHa uccrenoBateneil B TEKCT€ KHUTU CBEICHBI
10 MUHUMYMa.

IIpogpeccop C.II. Xpomoe
Despanv 1968 e.



I'naBa nepBas

BBEJAEHHUE

1. METEOPOJIOTHUA U KIIMMATOJIOIUA

Memeoposnozueii nazvieaemcs Hayka 06 ammocgepe, o ee cocmage,
CMpoeruU, ce0Llicmeax U nPoOMeKarowux 6 Heli U3UMeCKUX U XUMUYECKUX
npoyeccax. TeopeTuyecKkoil OCHOBOI METEOpOJIOTMU CIIyXaT oblue
3aKOHBI (PU3UKU M XMMHHU, 3aMMCAHHBIE MPUMEHUTENIBHO K aTMocde-
pe. Ihaenvimu 3a0auamu memeoponoeuu A6ASIOMCA ONUCAHUE COCMOSHUSA
ammocghepbl 6 OQHHBIE pu3UvecKUli MOMEHmM 6DeMeHU U Npo2HO3 ee CO-
cmosnus Ha 6ydyujee. B HEKOTOpBHIX CIy4asiX BO3HHMKAET HEOOXOmM-
MOCTb BOCCTAHOBUTb COCTOSTHHE aTMOC(HEPHI B IPOIILIOM.

Kaumamonoeueii nasvieaemcs pazden memeoponozuu, 6 KOmMopom
U3yMaomcs 3aKOHOMEPHOCMU (DOPMUPOBAHUS KAUMAMO8, UX pacnpedeine-
HUA N0 3eMHOMY WApY U USMEHeHUs 8 Npouwnom u oydyuem.

Ilod kaumamom 6 y3Kom cmbicae c108a, UMY NOKANbHBIM KAUMGNIOM,
NOHUMAIOM COBOKYNHOCMb AMMOCQHEPHbIX YCA08UL 3G MHO201eMHULl ne-
DU00, CBOUCMBEHHbIX MOMY UAU UHOMY MeCmy 8 3A8UCUMOCU Om e20
eeozpaduueckoii o6cmanoeku. B TakoM MOHMMAHUU KJIMMAT SIBJISIETCS
OIHON U3 (U3UKO-TeorpaPruecKux XapakKTEpUCTUK MECTHOCTU. Kiu-
Mamom 68 WUPOKOM CMbiCAe, UAU 2100aAbHbIM KAUMAMOM, HA3bl6aemcs
cmamucmu4eckas CO80KYNHOCMb COCMOAHUL, NPOXOOUMbIX CUCMEMOU
«ammocgepa—okean—cyuwa—ipuocghepa—ouocgepa» 3a nepuodst epemeHu
6 HeckoabKo decamuaemuii. B makom nonumanuu kaumam ecmo noHsmue
2nobanvHoe.

Kiumar, sBiasisch onqHoi M3 (pU3MKO-reorpadruecKmx Xapakrte-
PUCTHIK CpPelbl, OKPYXaIOIIICH YeI0BEKa, OKa3bIBAET PELIAIOIIEE BIMSI-
HHME Ha XO3SIMCTBEHHYIO NESATEJIbHOCTh JIIONCH: HAa CIEelUaTU3ALUIO
CeJIbCKOTO XO3SICTBa, Pa3MELIECHUE MPOMBIIUIEHHBIX MPEANPUSATHIA,
BO3IYIIHbIN, BOOAHBI MU HA3eMHBIII TPAHCIOPT U T.II. 3HAHUE OCHOB
METEOPOJIOTUM M KJIMMATOJIOTMH HEOOXOAMMO IS ITOATOTOBKH TIeo-
rpaca 11060 crieliMaJIbHOCTH.

Hcrnonb3oBaHue B METEOPOJIOTMM M KJIMMATOJIOTMM TOYHBIX (U-
3MYECKMX 3aKOHOB, a CEHYacC M CJIOXHOro MaTeMaTH4eCcKoro ammapara
POIHUT 3Ty HAayKy C (pU3UKO-MaTeMaTM4eCKMMM HayKaMu. B To xe
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BpeMs1 Bce aTMochepHbIe NBIDKEHHUS MPOTEKAIOT Ha IUlaHeTe 3eMiisd ¢
XapaKTepHBIMM TOJIBKO UISI HEE OYEepTaHUSIMM MATEPUKOB U OKEaHOB,
CTPOCHUEM peibeda, pacnpenesieHUEM peK, MOpeEi, JIEAHMKOBOTO,
CHEXHOro MOKPOBOB M PACTUTEJIBHOCTH. DTO OIpenesieT reorpadmd-
HOCTb METEOPOJIOTUM M KJIMMATOJIOTUU U MX BXOXIECHUE B KOMILIEKC
reorpaM4YeCKMX Hayk.

IloHMMaHUe 3aKOHOMEPHOCTEH KIMMAaTa BO3MOXHO Ha OCHOBa-
HUM U3YyYEHUS] TeX OOLUMX 3aKOHOMEPHOCTEH, KOTOPHIM MOTYUHEHBI
atMocdepHbie Tpoliecchl. I[ToaToMy NpU aHAIM3e MPUYMH BO3HHUKHO-
BEHMS1 pa3IMYHbIX THIIOB KJIMMaTa M MX PacHpecICHUs] N0 3eMHOMY
LIApY KJIUMATOJIOTHSI UCXOOUT M3 MOHSTUMA U 3aKOHOB METEOPOJIOTHH.

B mpemiaraeMoM 3JIEeMEHTApHOM KypCe METEOpOJIOTHS M KIIMMATo-
JIOTHS U3IAraloTCsl He MOPO3Hb, 4 TI0 BO3MOXHOCTH KaK €IUHOE 1IEJI0E.

2. ATMOC®EPA

Ammochepa — 3mo eazosas 00010uKa 3emau ¢ CoOepICAUUMUCA 8
Hell a3po30/bHbIMU YACMULAMU, 0BUNCYUASCS emecme C 3emaeli 6 MUpo-
80M npocmpaHcmee Kak eouroe yenoe U OOHOBDEMEHHO NPUHUMAIOWas
yuacmue 60 epaujenuu 3emau. Ha dne ammocgpepor 6 ocHoerom npomexa-
em 6Csl HAWA HCU3HD.

Bo3oyx — ra3 — B ommuMe OT Boabl, cxkuMaeM. IToatroMy c Bbi-
COTOH TUIOTHOCTb €ro yObIBaeT M aTMochepa MOCTENEHHO CXOOUT Ha
HET (TepexoquT B KOCMHYECKOE MPOCTPAHCTBO) 63 pe3Kol rpaHMLIbI.
TlonoBuHa Bceit Maccel aTMOCEPhl COCPENOTOYEHA B HIDKHUX 5 KM, TpU
4YeTBepTH — B HWXKHUX 10 KM, OEBATh AECATHIX — B HIDKHUX 20 KM.
Ho npucyrcrBre Bo3myxa — 4yeM BbIllie, TEM Bce OoJiee pa3peXeHHOIo —
OOHapYXMBA€TCsI 10 OYEHb OOJIBIIMX BBICOT.

TonsipHble CUSTHUS YKa3bIBAIOT HA HAJIMYKUE aTMOCGhEPHI Ha BHICO-
tax 1000 xM u Gonee. IloneTel CIIYTHMKOB Ha BBICOTaX B HECKOJIBKO
TBICSTY KUJIOMETPOB TaKXKe MPOUCXOIAT B aTMocdepe, XOTS U UYPE3BbI-
YaifHO pa3pexeHHoil. M3 HaOmioneHU ¢ MOMOLIBIO PAKET U KOCMU-
YECKMX CTaHLMH THNa «BeHepa» M ApYyruX MOXHO 3aKJIIOYMTbh, YTO aT-
Mocdepa MpocTHpaeTcss MpH Bce yObIBAaIOIIEH IUIOTHOCTH IO BBICOT
6onee 20 Teic. kM. KocMmyeckue pakeThl, a TAKXKe CIIyTHUKH yXe He-
OMHOKPATHO MPOHU3BIBAJIM aTMOC(HEPY U BHIXOMWIM B MEXIUIAHETHOE
MPOCTPAHCTBO.

3. BBICOKHE CJION. ADPOHOMMUSA

ATMOC(hEpPHBIE MPOLIECCHI BOJIM3M 3EMHOM MOBEPXHOCTH U B HILK-
Hux 30—40 xM atMocdepsl 0COOEHHO BaXHBI C NMPAKTHYECKON TOYKH
3peHUs 1 Haubojiee U3yYeHbl; UMEHHO 3TH IPOLIECCHI OYIYT M3/1araThCs
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B JaHHOM Kypce. Ho ¥ BbicOKHe CJIoM aTMOC(ephbl, OTIAJIEHHBIE OT
3¢eMHOW TOBEPXHOCTH HA NECSITKH, COTHU M THICSIYU KWIOMETPOB,
nmproOpenu 60bIlIoe MPaKTUYECKOe 3HAaYeHHE. B CBsI3M ¢ IMpakTuye-
CKMMHU TOTPEOHOCTSIMU PaJMOCBS3M U OCBOEHUSI KOCMHUYECKOTO TpO-
CTPaHCTBA B MUPHBIX LIEJISIX TOC/IEAHEE BPeMsI BHICOKHE CJIOM aTMoche-
pbl U3Y4alOTCSI HEOOBIYAHHO MHTEHCHUBHO, OCOOEHHO C IOMOIIBIO
CIYTHUKOB.

B BBICOKHX CIIOSIX MPOMCXOOUT MOMJIOLICHHUE YJIBTPadHOIEeTOBOrO
Y KOPITYCKYJISIDHOTO COJTHEYHOTO M3JIy4eHUsI, KOTOPOE BBI3bIBAET pa3-
JUYHbIE (POTOXUMMHYECKUE DPEAKLIMU PA3IOKCHUS HEUTPAJIBHBIX ra-
30BBIX MOJICKYJI Ha 3JIEKTPUYECKU 3apsDKeHHbIe aToMbl. [1o3TOMY BbI-
COKHE CJIOM CWIBHO MOHM3UPOBAHH U 00J1aal0OT OYEHb OOJIbLIOH
3JIEKTPONIPOBOJHOCTHIO. B 3THX C/losIX HAOJIOMAIOTCS TaKue SIBICHMUS,
KaK TMOJISIpHBIC CUSTHUSI M TIOCTOSTHHOE CBEUEHHME BO3IyXa, CO3MAIOLIUE
TakK Ha3blBa€Mblii HOYHO! CBET Heba; MEKTPUYECKOE COCTOSIHUE BbI-
COKHUX CJIOEB OIPEAC/ISET YCIOBUSI PACIPOCTPAHEHMS] PATUOBOJIH, B
HUX MPOUCXOISAT CJIOXHBIE MUKPO(DU3MYECKUE MPOLIECCHI, CBSI3aHHBIE
C KOCMUYECKUM H3ITydyeHUeM. MeTombl U3YYeHHUsl MPOLIECCOB, MPOKUC-
XOISIIIMX B BBICOKUX CJIOSIX, CYILECTBEHHO OTJIMYAIOTCS OT MPUMEHSIO-
LUXCS UIS1 UCCIIEAOBAHUSI HIDKHHX cyioeB atMocdepnl (30—40 xm),
HO TECHO CBSI3aHBl C METOJAMM H3y4EHHSl 3€MHOTO MarHeTusma. byp-
HOE Pa3BUTHE 3TOTO HAIPABIEHUS B ITOCJIEIHHUE TONBI IIPUBEJIO K 6bi-
Oenenuto yueHus o uauueckux (U XUMUHECKUX) NPOUECCAX 8 BbICOKUX
cnoax ammocghepbl 8 0co6yI0 HAYYHYIO OUCUUNAUHY, NOAYHUBUIYIO HA384-
Hue asponomuu (uau usuku eepxneii ammocgepsl). B HailleM Kypce
BOIPOCHI a3POHOMUU 3aTPArvBaloOTCs JIUIIL B MAJIOM CTEIECHHU.

4. TIOrojA

B atMocdepe nmpoucxonsT MHOrooOpasHbie (PU3HYECKHE TPOLIEC-
CBbl, HEMIPEPHIBHO M3MEHSIONIME ee cocTosiHue. Dusuyeckoe cocmosHue
ammocghepvt 'y 3emnoti nosepxrocmu u 6 Huxcrux 30—40 xkm 6 dannwii
MOMeHm 8peMeHU Ha3bleaemcsa nozodou. Iloroma xapakTepu3yeTcss Me-
TEOPOJIOTUYECKUMM BEJIMUMHAMU (TeMIlepaTypa, JaBJIEHHE, BIAXHOCTD
BO3yXa, BeTrep, 00MavYHOCTb, aTMOC(EPHBIE OCANKKM) U aTMOC(EPHBI-
MU SIBJICHUSIMU (rpo3a, TyMaH, IbUIbHAasA Oypsi, MeTenb u ap.). M3me-
HEHUS MOrobl Y 36MHOIT MOBEPXHOCTU OKAa3bIBAIOT BIMSIHUE Ha OYE€Hb
MHOTME O00NacTU XO3SIHCTBEHHOM IESTETbHOCTH 4YeJIOBEKA U OCOOEH-
HO Ha cenbcKoe xo3siiicTBo. IToroma B 6Gojiee BBHICOKMX CJIOSIX BIMSIET
Ha paboTy aBMaLMM. ATMOC(EpHBIE IMPOLECCHl HAa Pa3HBIX BBICOTAX
CBSI3aHBbI MEXIy COOOM, ITO3TOMY I MIOHMMAHUS NMPUYUH U3MEHEHUS
MOrofbl Y 3eMHOW MOBEPXHOCTH HEOOXOOMMO U3Y4aTh BCIO TOJIIIY aT-
Moccepsl, 1o KpaitHeit Mepe no 30—40 kM.
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5. KIIMMAT

B m060M MecTe 3eMiM orona B pa3HbI€ rofbl MEHSIETCST MO-pas-
HoMy. OmHaKo MpHU BCEX Pa3IHYMSIX OTOEJIbHBIX THEH, MECSLEB U JIET
KaXIyl0 MECTHOCTb MOXHO XapaKTepH30BaTh BIOJHE OIpPENC/ICHHBIM
KimMaTtoM. Kak yxe ObUIO CKa3aHO, J10KAAbHbIM KAUMANOM HA3bIBAIOM
COBOKYNHOCMb GMMOCPEPHBIX YCAOBULE 30 MHO20ACMHUL NEPUOOD, NPUCYUYIO
OQHHOU MeCMmHOCIU 8 3A8UCUMOCIMU Om ee 2e02pagu4eckoli 06CmaHoeKu.
Ilox reorpagpuyeckoit 06CTAHOBKOH IOAPa3yMEBAETCSI HE TOJBKO ITO-
JIOXXEHUE MECTHOCTH, T.€. UIMPOTAa, NOJITOTa U BBICOTA Hall YPOBHEM
MOpSI, HO M XapaKTep 3€MHOH MOBEPXHOCTH, oporpacusi, MOYBEHHBIHA
MOKPOB U Ap. ATMOC(EPHBIE YCJIOBHS, OMPEACIISIONME KIMMAT KaXIo-
rO MECTA, VCTIBLITBIBAIOT Nepuoou4ecKue UIMeHeHUs 6 200060M xo0e — OT
3UMBI K JIETY U OT JieTa K 3uMe. KpoMe mepuomuyecKmx M3MEHEHU
COBOKYITHOCTb aTMOC(EPHBIX YCJIOBUM HECKOJIBKO U3MEHSIETCS OT rona
K TOAy. Jmo mak Ha3bleéaemas Mexcz0008as UMeHuugocms ammocgep-
HbIX yca08uil.

dakTyecKre MaHHBIE MOKA3bIBAIOT, 4TO A0 XX B. 4yepenoBa-
HHUE aTMOCGHEPHBIX YCJIOBHUl B KOHKPETHBIX paifoHax B Mpeaejax oT
HECKOJIBKMX JECSATKOB JO HECKOJILKMX COTEH JIET MEHSETCs JIMIIb B
CaMbIX OrpaHMYEHHBIX Mpenesiax, MPUYEM U3MEHEHHUS 4aCTO HOCSIT Xa-
pakTep KosnebaHuii. BemMmurMHa MHOTOJIETHUX KOJIEOAHMI OKa3bIBAETCS
3HAYUTEJIPHO MEHBIIE MEXTONOBOM MU3MEHYMBOCTH aTMOC(EPHBIX YC-
JIOBUH.

Takxum obpasom, 6 ecmecmeeHHbIX YCAOBUSX 8 Npedenax on HecKoNb-
KUx OecamKko6 00 HeCKOAbKUX COMeH Aem AOKAAbHbl Kaumam obradaem
onpedenennoli ycmotiuueocmoro. Tlosmomy on u seasemcs 00HoU u3 Qu3su-
Ko-2eoepagpuueckux xapaKmepucmuk MecmHOCmU, OOHOU U3 cOCmaensiro-
wux eeoepaguneckozo aanowagpma. Knumar cBsizaH ¢ IpyrMMHM COCTaB-
JIIOIUMMM reorpaguyeckoro JyaHamagTa 6iaromapsi CyllieCTBOBAHUIO
TECHBIX 3aBUCUMOCTE MEXIYy aTMOC(EPHBIMH MPOLIECCAMU U COCTOSI-
HHMEM 3€MHOM MOBEPXHOCTH, BKIIOYasd U MupoBoil okeaH. OmHaKo
JIOKAJIbHBIA KJIMMAT YCTONYMB, €CJIM reorpaduyeckoe pacrnpencicHue
KJIMMAaTOB Ha 36MHOM ILApe, OMpeNeiieMOe COCTOSTHHUEM IJI0O0aIbHOM
KIMMAaTUYECKON CUCTEMBI, CPaBHUTEIBHO Majio MeHsiercs. B XX B.
XO3SMCTBEHHAs NESITEIbHOCTh YEJIOBEYECKOro OOLLIECTBAa JTOCTHUIJIA Ta-
KOro maciirtaba, 4yro crajia BIMSITh Ha DIOOAJIbHBIA KIUMAT, U YCTOM-
YMBOCTb JIOKAJIBHBIX KJIMMATOB TPeOYET CHELMAIbHOTO MCCIICIOBAHUSA.
Hcrtopusi KITMMaToB MpOIIUIOro MOKAa3bIBAET, YTO B Macilitabax Bpeme-
HU OT HECKOJIBKMX TBICSY IO HECKOJIBKUX JECATKOB THICSY JIET KIMMa-
TUYECKUE U3MEHEHHSI CTAHOBATCS OYEHb OObIIMMU. Tak, HampuMep,
ObUIO BO BpEMs MEPEXONOB INIOOATBHOM KIMMATHYECKONH CHUCTEMBI OT
JIETHUKOBBIX TMEPUOIOB K MEXIEMHUKOBBSIM U 0OpaTHo. B mepuombl
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KOPECHHBIX MU3MEHEHH MI00AJIbHON KIMUMATUYECKON CHUCTEMBbI MEHSI-
10TCSI M JIOKaJIbHbIe KJIMMaThl. [JIaBHBIMM 3aJayaMu KJIMMAaTOJIOTHHU
SBJISIOTCS. U3YYECHHE IT100IbHON KIMMATHUYECKOM CUCTEMBI M ITPOTHO3
BO3MOXHBIX M3MEHEHHUH I100aJbHOIO M JIOKAJBHOIO KIMMAaTOB Ha
Omxaiiiiee BpeMsi U Ha JAJEKyl0 NEPCIICKTUBY.

6. CBA3 ATMOC®EPBHI C COJTHIEM
N 3EMHOM ITOBEPXHOCTbBIO

6.1. Hcmoynukom 3Hepeuu ammocgepHbix npoueccos seasemcs con-
HeuHas paduayus (CoaHeuHoe uznyveHue), IpUXonsiuas K 3emiie U3 M-
poBoro npoctpaHcTBa ot ConHua. KonmyectBo Teruia, nmoiy4aemMoe B
CPemHEM 3a rofl eOVHMIICH IUTolaay 3eMHOM moBepxHocTH oT ColHLA,
B 30 000 pa3 Gosmlie, yeM TeIUTo, Maylliee U3 Heap 3eMid, U B 30 MIH
pa3 OoJbllie, YEM SHEPTHS OT MIMYyYeHUs 3Be3l M IUiaHer. [lostomy
COJIHEYHASI 3HEPIUsl — MPAKTUYECKH €IMHCTBEHHbINI UCTOYHHMK SHEP-
MM IJI8 36MHOI MOBEPXHOCTH M atMocdepbl. UMeHHO nyuucTas
sHeprus CoJiHIIA TIpeBpaliaercss B atTMocdepe U Ha 3eMHOI MOBEpX-
HOCTH B TEIUIOTY, OHA X€ CJYXXUT UCTOYHHMKOM 3HEPTHMM aTMOC(HEPHBIX
IBIDKEHWH, TpeBpalaeTcsi B Opyrue BHAB 3Hepruu. IlpeBpalueHus
COJIHEYHOI 3HEPrUM B aTMoc(depe ITOCTATOYHO CJIOXHBI; COJHEYHBIE
JIydu OOJIbllE HArpeBalOT 3EMHYIO MMOBEPXHOCTb, YEM HEMOCPEACTBEHHO
BO3MYyX, a Y€ MEXIy 36MHOH ITOBEPXHOCTBIO U aTMOCGHEPOil IPOUCXO-
JIUT OXWBJICHHBIH OOMEH TEIUIOM, a TaKKE BOJOH M BONSHBIM MapoM
(Ha YTO TOXE 3aTPAYMBAETCS COJTHEUHAS] SHEPIUs).

3eMHasi MOBEPXHOCTh TAKXKE OKa3bIBaeT OOJNBbIIOE BIMSIHUE Ha aT-
Mocepy. Penbed UM TeMiiepaTypHbi€ HEOOHOPOOHOCTA 3EMHOM IO-
BEPXHOCTH MMEIOT OOJIBIIIOE 3HAYECHHME I BO3AYIUHBIX NBUKEHUM.
IlomHMMaeMble C 3eMHOM TOBEPXHOCTU B aTMocdepy MbUIb U ApYyTHe
a3p030JIM OKa3bIBAIOT OIPENEJIEHHOE BIMSHUE HAa ONTUYECKUE CBOM-
cTBa aTMoc(epHl U €€ NMEKTPHIECKOE COCTOSTHUE.

B cBoo oyepenp Hamyue atMocdepnl BBHI3BIBAECT pasIMyHbIE HU-
3MYECKME MPOLIECCHI, Pa3BEPTHIBAIOILMECS HA 36MHOM MOBEPXHOCTH —
B MOYBE U BEPXHUX CJIOSIX BomoeMoB. HampuMep, BeTpoBasi 3po3us,
MOPCKHUE TE€YEHUS] M BETPOBOE BOJIHEHUE, YCTAHOBIEHHUE U CXOI CHEX-
HOro MOKpoBa MU MHoOroe npyroe. BaxHeiilee 3HayeHUE aTMocdepa
HMMEET I XXU3HU Ha 3eMiie.

6.2. B cocmase conneunoli paduauuu ecmb KOPOmMK0BOAHO8AS YAbN-
paguonemosas paduayus, sHepeus Komopoy Hegeauka, Ho KOmopas npo-
uzeodum cunvHeliwee gomoxumuyeckoe delicmeue Ha @biCOKUE CAOU am-
mocgpeput (cM. 1. 3). CuabHo 6ausem Ha 6bicokue ciou ammocdepol U
Kopnyckyaapras paouauus Coanya, m.e. NOMOKU 3APANCEHHbIX INeMeH-
mapHoix yacmuy, eviopacbieaemvix Coanyem. YasTpaduoneTosasi M Kop-
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MMyCKyJISIpHasl pagvalliM 3HAYUTEJIbHO M3MEHSIOTCS BO BPEMEHH B 3a-
BUCHMOCTH OT COJIHEYHOM aKTMBHOCTH, T.€. OT (PM3MYECKMX IpOLIEC-
coB, mpoucxomaumx Ha COoJHIE M MPUBONAIIMX, MEXIY MPOYUM, K
HW3MEHEHUIO YMCJIA COJMHEYHBIX MATEH. B CBSI3HM C COJIHEYHOMH aKTHB-
HOCTBIO MEHSETCSI COCTOSSHHE BBICOKMX CJIOEB aTMOC(ephl, MX HOHHU-
3alusi, 3JIEKTPONPOBOAHOCTh U Mp. DTO B CBOIO OYEPENh KAKHM-TO
00pa3oM CKa3bIBA€TCS M HA COCTOSTHUM HIDKHMX CJIOEB, a CTAJIO OBITh,
Ha moroge M KiuMaTe. MexaHM3M BO3NEHCTBHA BEpXHEH aTMocdepsl
HA HIDKHUE CJIOU €1l HESCEH.

7. TEINIOOBOPOT

Cywecmesylom mpu OCHOBHbIX UUKAG amMMOCQEepPHbIX npoueccos, y4a-
CMEYIOWUX 8 (POPMUPOBAHUU N0200bl U ONPederslouux Kaumam. Imo
mak Ha3svleaemble Kaumamoobpasyiowue npoyeccbt — menioobopom, énra-
20000pom u ammochepras YUPKyIayus.

TepMHH «TeIU10000POT» OITMCHIBAET CJIOXKHBIE MPOLIECCHI MOTyYEHHS,
nepenavy, rnepeHoca U MmoTepyu Tellla B CUCTEME «3eMJIi—aTMocdepar.
Tlotok conHeyHoit pamuaimu, umyiminii ot CojHua K 3eMiie, 4acTH4-
HO OTpaXaeTcsl BO3MyXOM, 0OJlakaMu U TpUMECSIMH Ha3al B MHPOBOE
MPOCTPAHCTBO. DTa 3Heprus 6e3Bo3BpaTHO Tepsiercsa mid 3emin. Apy-
rasg yacTb IPOXOOUT CKBO3b aTMochepy. ATMochepa YacTUYHO U B
CPaBHUTEJIbHO HEOONBIION CTENEHU IOIJIOUIAET COJIHEYHYIO paaua-
LU0, Mpeobpa3ys ee B TEIUIOTY, YACTUYHO PACCEUBAET €€, M3MEHSS
CIEKTPAJIbHBIA COCTaB.

Tpsimast conHeyHast pagualvsi, MpoLIeAllas CKBO3b aTMochepy, U
paccessHHasi pagyalusi, Magas Ha 3€MHYIO IMOBEPXHOCTb, YACTUYHO OT
HEE OTPaXxarTcsi, HO B OoJbllIel YacTH MOIJIOLIAIOTCS €10 M Harpesa-
10T BEPXHME CJIOM TMOYBBI M BOOOEMOB. 3€MHasl MOBEPXHOCTh caMa MC-
MMyCKaeT HEBUAUMYIO MH(PAKPACHYIO pagualldio, KOTOpYIo B OOJbLICH
4acTH morjolaer atMocdepa, U HarpeBaetcs. ATMocgepa B CBOIO OYe-
penb UITydaeT MHGPAKPAaCHYI0 pagualuio, GOJbLIYI0O YacThb KOTOPOW
MOMJIOLIAET 3€MHAs MOBEPXHOCTb. B TO e Bpems 3eMHasi U aTMocdep-
Hasl palMalldd HEMpPEPHIBHO UITYyYAlOTCSI B MUPOBOE IMPOCTPAHCTBO U
BMECTE C OTPaXCHHOW COJIHEYHOW paauallveil ypaBHOBELUUBAIOT MPH-
TOK COJIHEYHOI paguanuM K 3eme.

C npyroit yacThio JIyYUCTOI 3HEprHH, Momaslieit B aTMocdepy,
MIPOMCXOAUT LIEJIBIA PSii MpEBpAIlEHUI, Pe3yJbTATOM KOTOPBIX SIBJISI-
€TCs HarpeBaHUE 3€MHO# MOBEPXHOCTU U atMocdephl (rmoapobHee o6
3TOM CM. B Ii1aBe «Panuanusi B atMmocgepe»).

KpoMe o6MeHa TeIUia MyTeM U3ITyYeHUs MEXIY 3€MHOH IOBEpX-
HOCTBIO U aTMoc(epoit MporucxoauT oOMEH TEIUIa 3a CYET TEIUIONpO-
BOAHOCTH, TIPHYEM OCOOEHHO BaXHYIO pOJib MI'PAaeT KOHBEKTUBHOE
MepeMeLIMBaHNE BO3MyXa B BEPTUKAJILHOM HaIpaBICHUM.
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3HayMTeNIbHAs YacTh COJTHEYHOTO TEIUIa, MOCTYTMAOLIETO Ha 3€M-
HYIO IOBEPXHOCTb, 3aTPAaYMBACTCS HA HUCMApEHHUE BOABI, T.€. MEPEXO-
IUT B CKpbITYIO popMy. TloToM, mMpu KOHIEHCALIMK BONSHOTO Iapa B
atMoccepe M, KaK MpaBWiIo, B paiioHe, YIAJIEHHOM OT MECTa HcIape-
HUSI, 3TO TEIUIO, BBUACISISICh, HATPEBAET BO3MYX.

BaxHeHIMM MPOIECCOM B TEIUIO000POTE SIBJISIETCS TOPU3OHTAJIb-
HbIIl MEpEeHOC TeIUla BO3AYIUHBIMU TE€YCHUSIMU, HANMpPaBICHHBIMU U3
OHHUX MECT 3€MJIU B ApPYTHE.

OcoOEeHHOCTU MPOLECCOB TEIUI0000pOTa HApSMLy C CYTOYHBIM U
CE30HHBIM XOIOM OINPEACNSAIOT TEMIEPATYPHbIA PEXUM TOrO WIH
uHoro Mecra. Temmeparypa Bo3moyxa, MOCTOSIHHO oONIylllaeMasli KakK
TEeIUIO WIM XOJION, UMEET BaXHEHllee 3HaUYCHUE IS XU3HU Ha 3emite
BOOOLLE, IJIS1 XWU3HU U XO3SMCTBEHHOM NEATENIbHOCTU JIIOAEH B 4acT-
HOCTH.

Kak MBI yBHIMM HiIKe, pacrpele/ieHre TeMITEpaTyphl Bo3ayXa ITo
36MHOMY 1LIapy 3aBUCHUT OT OOILUMX YCJIOBHH NMPHTOKA COJHEYHOM
pagvau4y 1O WIMPOTaM, OT paclpeneeHus CYIIM U MOps, KOTOphie
[10-Pa3HOMY MOMJIOLIAIOT paAMalldi0 M TMO-pa3HOMY HarpeBaloTcs, H,
HAKOHELl, OT BO3AYIIHBIX TEYEHMH, MEPEHOCSIUX BO3MyX M3 ONHHUX
obnacreit 3emyu B Ipyrue.

8. BJIAI'OOBOPOT

Kpome Termioo6opora MexXmy 3eMHOM MOBEPXHOCTBIO M aTMoOcde-
poii TIPOMCXOIUT NOCMOAHHBIE 060pom 600bl, uau earazoobopom. C mo-
BEPXHOCTH OKE€aHOB M MOpEi, a TaKXe APYTrUX BOMOEMOB, C BIAXHOW
MOYBbI M PACTUTEILHOCTH B aTMocepy ucmapsietcst Boga. Ha uicnape-
HUE 3aTpauyuBacTcsl OOJIbIIOE KOJMMYECTBO TEIUIA U3 MOYBBI M BEPXHHX
cnoeB Bonobl. BoasiHoit map — Boma B ra3000pa3HOM COCTOSSHUM —
BaXHAasl COCTaBHAs 4acTb aTMOCGEPHOTo BO3IyXa.

Ilpu cymecTBytolux B aTMocGhepe YCIOBUSIX BOMSHOM Map MOXET
KCTIBITBIBATh U 0OpaTHOE Mpeobpa3oBaHMe: OH KOHIEHCUpPYyeTcs (Cry-
1iaeTcs) Y MpeBpalliaeTcsl B KamnejabKy BOObl WIM KPUCTAJUIMKU JIbIA,
BCJIEICTBUE YErO BO3HUKAIOT 00jaKa M TyMaHbl. B mpouecce KOHIEH-
cauuu atMmocdepa moiaydaer GoJyblliMe KOJWYECTBA CKPHITOrO TeILIa.
W3 obnakoB mpu ompenesieHHBIX YCIOBMSIX BHIMANAlOT ocagku. Bos-
BpalLalolecss Ha 3eMHYIO TOBEPXHOCTh OCAIKW B 1I€JIOM YpaBHOBE-
IIMBAIOT MCIIAPEHHUE.

KonuyecTBo BHIMAAAlOUIMX OCAOIKOB MU HMX paclpelejeHHe Mo
CE30HaM BJIMSIIOT HAa PACTUTEIbHBII MOKPOB U 3emieneiaue. OT pacrpe-
JIEJICHUSI U KOJIeOaHUSI KOJIMYECTBA OCAOKOB 3aBHUCSAT TAKXKE YCIOBHS
CTOKa, PEXUM pEK, YPOBEHb 03€p U IPyrve THMIPOJIOTHYECKHUE SIBJIC-
Hus. bonblliasi WM MeHbIIask BBICOTA CHEXHOTO MOKPOBA ONpENEISeT
MPOMEP3aHUE TTOYBHI U PEXUM MHOTOJIETHENH MEP3JIOTHI.
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9. ATMOC®EPHAS LNUPKYJIALINA

Hepaenomeproe pacnpedenenue menna 6 ammocgepe npueooum K
HepasHOMepHOMY pacnpedeseHuio ammocgepHoeo 0aenerus, om pacnpeoe-
AeHUsL 0ABACHUA 38UCUM 0BUNCEHUE 8030YXA, M.e. 8030YUIHbIE MeYeHUs.

JBrXeHHe BO3oyXa OTHOCUTEJIBHO 3€MHOI ITOBEPXHOCTH OlILyIlia-
erca HaMM Kak BeTep. CienoBaresibHO, TPUYMHON MOSIBIICHUS] BETPOB
SBJISIETCSI HEPABHOMEPHOE pacmpeneneHue nasieHus. Ha xapakrtep
JIBVXKECHMSI BO3AyXa OTHOCUTEJIbHO 3€MHOH IOBEPXHOCTH OOJIBIIOE
BJIMSIHME OKA3bIBAE€T CYTOYHOE BpallleHHE 3eMId. B HIDKHHUX CJIOSIX aT-
Moccephl Ha ABIDKEHUE BO3MyXa BIMSET TaKKe TpeHUe. Macutabsl ro-
PU3OHTAJIbHBIX aTMOCHEPHBIX ABXXCHUA MEHSIOTCS B OYEHb LIMPOKUX
npejesiax: OT MEJbYAMIIMX BHUXOPbKOB, KOTOPBIE MOXHO HAaO0I0naTh,
HamnpuMep, BO BPEMsI METEJIM, U A0 BOJH, CPAaBHMMBIX C pa3MepamMu
MaTepPUKOB U OKEaHOB.

Cucmemy kpynHomacuimaobnvix 6030yuHbIX meyerull Ha 3emae HA3bI-
eaiom obwel yupkyrayueli ammocgpepol. OCHO6HBIMU IneMeHmamu obwel
UYUPKYAAUUU ammocgepbl S6ASIOMCA UUKAOHbL U GHMULUKAOHbL, M.e. 80AHbL
U 8UXDU DA3MEPOM 8 HECKOAbKO MblCAY KUAOMEmPO8, NOCMOSHHO 603HU-
Karowue u paspywarouuecs 6 ammocgepe.

C BO3OYLIHBIMU TEYEHHSIMU B CHCTEME OOIIEH HUPKYJISALMHU aT-
Mocdepbl CBSI3aHbl OCHOBHbBIE M3MEHEHHUS ITOTONbI: BO3MYIIIHBIE Mac-
Chbl, MepeMellasiCh U3 OOHHMX objacTeil 3eMiIu B ApYrHe, MPUHOCST C
€000i1 CBOICTBEHHbIE UM XapaKTePUCTUKHM. CHUCTEMBI BO3MYIIHBIX TEYE-
HUIA OOLLEH LMPKYIALMU atTMochepbl, onmpeaessomue npeobiagaHue
T€X WIM UHBIX BO3MYILIHBIX MAacC B TOM WIM WUHOM paiiOHE, SIBJISIOTCS
TAKXe€ BaXHEHUIIUM (haKTOpOM KIMMAaTOOOpa3oBaHUs.

KpoMe BO3nylIHBIX TeYECHUI OOLIEH LMPKYISLUUM aTMochepbl
Kaumamoobpasyruee 3Ha4eHue UMerom U UUPKYAAUUU 3HAYUMENLHO
MeHbwe20 macumaba (6pu3bl, 20pHO-00aUHHble 8empbl U 0p.), HOCAWUe
Hasganue mecmuvix yupkyaayui. Karactpouyeckue MOrogHule sBie-
HMS CBS3aHbl C BUXpSIMM Majioro Macuiraba: cMep4yaMu, TpoMbGamu,
TOpHAZO, a B TPOMMKAX C BUXPSIMU 0ojiee KpYITHOTO MacliTaba — Tpo-
MUYECKUMU LIUKJIOHAMU.

BeTep BbI3bIBAET BOJIHEHHE BOTHBIX MOBEPXHOCTEH, MHOTHE OKea-
HMYECKME TEYEHUs, npeiid JbAOB; OH SIBISETCS BaXHbIM (paKTOpoM
3pO3UM U penbehoodOpa3oBaHMUS.

10. KTMMATOOBPA3OBAHUE

Inobanvubiii kaumam onpedensemcs KAK acmpoOHOMUYECKUMU, MAK U
eeoepagpuueckumu gpaxmopamu. ACTpOHOMHUYECKHE (HPAKTOPHI — 3TO
ceetuMmocTh ConHLa, nonoxeHue U apiwkeHue 3emun B ConHeYHOH
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CHUCTEME, HAKJIOH OCH BpallleHUSI 3eMJIM K TUIOCKOCTH OpPOUTHI U CKO-
pOCTh BpallleHHs1 3eMJIM BOKPYT CBOEil OCH, IUIOTHOCTb MaTepuH B
MHPOBOM MPOCTPaHCTBE. Bce 3TH (haKTopbl ONMpEnessaioT KOIUYECTBO
U pacripele/ieHle COJTHEYHOI 3HEPryu, MocTymnaiouleil Ha 3eMiio.

K reorpaduyeckum (akropaM OTHOCATCS: pa3Mepsl U Macca 3eM-
JIM, BEJIMYUHA CWIBI TSDKECTH, Macca M COCTaB aTMocdepsbl, reorpadu-
YeCKOe pacrpeacieHue MAaTepUKOB M OKEaHOB, pesibed MOBEPXHOCTH
CYIIY M JHA OKEaHOB, Macca U COCTaB OKeaHa, XapaKTep MOBEPXHOCTH
CYILIH.

CocTosiHUE TIOOATBHON KIMMAaTUYECKON CHUCTEMBI OMpPENeNsieT
XapakTep KIMMAaTooO6pa3ylollMX MpOLECCOB — aTMOChHEPHONA LIMPKY-
JSILUM, TETUI0000pOTa M BIaroobopora, KOTOphbie MPOTEKAIOT B pas-
JU4HOM reorpacduyeckoil odcraHoBKe. Ilosmomy kowkpemibie munbi
NOKAAbHBIX KAUMAMO8 ONpedensromcs maKumu eeozpaguueckumu gpaxmo-
pamu, KaK wupoma, pacnpedenerue Cyuiu U Mops, CmpoeHue noeepxHocmu
cywu (ocobeHHO KpyIlmHoMaciuTabHasi oporpacdusi), no4ea, pacmumens-
Hblli U CHeXCHbI NOKPO8, MOPCKUe Ab0bl, OKeaHUYecKue me4eHus.

Oco0bi€e, TaK Ha3bIBAEMbBIC MUKPOKAUMAMUYECKUe yca08us HaOIo-
JIAIOTCSI B CAMOM HIDKHEM, TIPU3EMHOM CJIO€ BO3IyXa, B KOTOPOM IIpO-
U3PACTAIOT CEILCKOXO3SMCTBEHHBIE KYIBTYphl. 3€Ch HA OCOOEHHOCTH
atMoc(epHOro pexxuMa BIMSIOT AETaJIH CTPOCHUS U COCTOSTHMS 3eM-
HOM MOBEPXHOCTH.

3emiIs Kak HebGecHoe Tejlo cyllecTByeT okono 4,6 mupx yier. Ha
MPOTSDKEHUHU TeOJIOTMYECKON MCTOpUM 3eMIIM caMa atMocdepa M KIU-
MaT UCIBITBIBAJIA KOPEHHbIE U3MEHEHUS, CBSI3aHHBIE C U3MEHEHUSMH
aCTPOHOMHMYECKMX (PaKTOpOB, cocTaBa aTMOCGhEpPhI, CTPOCHUSI 3eMHOM
MOBEPXHOCTH. BeJMYMHA KIMMAaTUYECKUX KOJIEOAaHWN U BPEMEHHBIE
MaciITabbl MX U3MEHSUIUCh U U3MEHSIOTCS B CAMBIX LIMPOKMX Ipene-
JlaX — OT JECSITKOB IpalyCoB IO HECATHIX Ipagyca U OT MIUIMOHOB
JIeT IO THICSYENIETHI U cToNeTUuil. M3yueHre 3aKOHOMEPHOCTE U3Me-
HEHU! KJIMMATOB MPOILIOTO BaXHO i1 MOHUMAaHUSI COBPEMEHHOIO
KiuMaTa. O6 U3MEHEHMSIX KJIMMaTa OyneT cka3aHo B 1. 10.

11. HABJIIOJEHUE W OKCIIEPUMEHT
B METEOPOJIOTMHA

dakTyeckue ceeaeHus 06 atMocdepe, moroge U KiMMare AAlOT
HaOMIONEHUsI. AHAJIM3 PE3YJIbTATOB HAOIIONCHUI CIIyXXUT B METEOPO-
JIOTMM U KJIUMATOJIOTUM CPEACTBOM BBISICHEHMSI IPUYMHHBIX CBSI3Ei B
HU3y4aeMbIX SIBIICHUSIX.

11.1. B ¢pu3nKe OCHOBHBIM METONOM MCCJICAOBAHMS SIBISETCS 9KC-
nepuMeHT. B 1abopaTopuu MOXHO ITOCTaBUTb KOHMPOAUpYemblld dKkcne-
pumerm, T.€. UCCIIEOysl KaKoe-JIM0o (hU3UYECKOE SIBICHHUE, OCTaBIATH
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HEU3MEHHBIMM OMHU (haKTOPHI M MEHSITb MOOYEPEHHO IpYTHe (PaKTOpHI,
OT KOTOpBIX, IT0 HAallleMy MHEHMIO, OHO 3aBUCHUT. TakuM ITyTEM MOXHO
MOJYYUTh TOYHYIO KOJMYECTBEHHYIO 3aBUCUMOCTh MEXITy DU3NYECKHU-
MU SIBIICHWSIMH U ompeneisiommMu ux dakropamu. Ho moctaBuTh
KOHTDOJIMPYEMBIN SKCIIEPUMEHT B HAType ¢ TaKMMU aTMOC(EpHBIMU
SIBJICHUAMHU KPYITHOro maciiutaba, kak obuiasi UMpKY/IsiLMsl atMocde-
pbl WIM JAaXE pa3BUTHE LIMKJIOHA U aHTUIIMKIJIOHA, TTOKA HEBO3MOXHO.
MBI He MOXEM B3STh HECKOJIBKO 3€MHBIX 1IAPOB C COBEPLIEHHO OIM-
HaKOBBIMH aTMoc(epoil U 3eMHOM MTOBEPXHOCThIO, C OMHOW M TOM Xe
opburoii Bokpyr CoJiHIIa, HO, HAIIPUMEP, CO CKOPOCTSIMM BpalLEHUs
BOKPYT CBO€H OCH, OTIIMYAIOLIUMUCS Ha mopsnok (2,4, 24 u 240 4), n
MOCMOTPETh, KaKas HUPKYJSALMS OyIeT Ha 3THX IUIaHETaX, YeM OymyT
pa3IMYaThCs UMKJIOHBI WIM aHTULUKIOHBI, KAKOM KJIMMAT Ha HUX YC-
TaHOBUTCSL. TaKoro poma KOHTPOJIHUPYEMbIE 3KCIIEPUMEHTHI ITOCTABUTH
HEBO3MOXHO. [ToatoMy MeTeoposiorusi, Kak ¥ Apyrue reousnyeckue
HAayKM, BBIHYXJEHA MOJb30BaThbCid APYTMMU CPEICTBAMHM HCCIIENOBA-
Hus. [lpexne Bcero 3To HempephIBHbIE HAOMIONCHMS 3a MPOLIECCaMU,
MPOTEKAIONIMMH B TIPUPONHOII 0OCTAHOBKE, Y BBISICHEHHUE TMPUYMHHO-
CJIENCTBEHHBIX CBSI3€H HA OCHOBE ITOJYYEHHBIX B pe3yJibTaTe Habnmione-
HMI1 u3MepeHuit. HenpepbiBHO Habmonas 3a aTMocepHBIMUA Mpoliecca-
MU, YEJIOBEK CTAHOBUTCSI 3PDUTEJIEM M PETMCTPATOPOM TEX IPaHIMO3HBIX
ONBITOB, KOTOpbIe CTaBUT cama mnpupoma. C mnosieieHuem DBM cran
BO3MOXEH M JpPYroil HeoOblYaifHO MOILUHBII METON MCCIEIOBAaHUS —
Memod mamemamu4ecko2o Mo0eaupo8arus ammoc@epHbiX npoyeccos, O
4YeM MBI CKaXEM HECKOJIBKO HITXKeE.

11.2. B nocnenHee BpeMsi B METEOPOJIOTUU TPUMEHSIETCS Hamyp-
Hoili 3Kcnepumenm. K 4HCIy HaTypHBIX 3KCIIEPUMEHTOB OTHOCSITCH,
HanpUMeEp, OMbBIThI OCAXACHHUS 00JIJAKOB U TOTYYEHHMS] OCaIKOB, a TaK-
XK€ paccesTHUS TYMAaHOB ITyTEM PA3IUYHBIX (PU3MKO-XUMHUUYECKUX BO3-
JIEeWCcTBUM Ha HMX. Takue OMbITHl MPECIEAYIOT MPAKTUYECKUE LIETU, HO
OHH TO3BOJISIIOT TAKXKeE IIyOXe pa3o0parbesi B mpupone sipieHus. c-
KYCCTBEHHBIE BO3JICHCTBUS Ha o0Jjiaka C LeJbI0 MPENOTBpAlUEHHUS Ipa-
JOOUTHSA HOKA3aIM CBOIO MTPAKTUYECKYIO MOJIE3HOCTD.

HacaxneHue JeCHBIX IMOJIOC, CO3MAHUE BONOXPAaHWIMIL, OpOLLIEHUE
MECTHOCTU U JIPYTH€ BUIBI JESITEIHbHOCTH Y€JIOBEKA BHOCST HEKOTOPBIE
HU3MEHEHUS B COCTOSTHME TIPU3EMHOro cjios Bo3myxa. ClemoBaTesbHO,
Y OHM B HEKOTOPOU CTENEHU SIBIISTIOTCSI CPEACTBAMM METEOPOJIOTHYECKO-
ro (ToyHee, KJIMMAaTOJIOTMYECKOro) SKCIEpUMEHTA.

11.3. B orpaHMYEHHOI CTENEHU B METEOPOJIOTHH MPUMEHSIETCA U
s1abopamoproe Mo0eAUuposarue HeKomopsvix ammocgepHbviX npoyeccos, T.c.
BOCITPOU3BEICHUE MX B MaJIOM MacliTabe B pa3IMYHbIX JIAOOPATOPHBIX
YCTAHOBKAX MPH YIPOLIEHHBIX YCIOBUSX. TaKMM IyTEM MOACIUPYIOT-
cs ofluasi HUPKYJISALUS aTMoc(epbl, OCOOEHHOCTH TMEPETEKAHUsT WIN
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00TEKaHMsI TOPHBIX TMPETSTCTBUMA, CTPOCHHE OCECHMMMETPUYHOTO ITMKJIIO-
Ha U 1p. JJabopaTopHOe MOIEMPOBAHKE TMO3BOJISIET YCTAHOBUTH CaMbIe
obuIue cBoicTBa aTMOC(GEPHBIX ABHXKEHMUIA.

12. CTATUCTUYECKHN
N ®U3NKO-MATEMATUYECKHUI AHAJIN3bI

12.1. Mereoposiorsi UMEET AEJO0 C OrPOMHBIMH MacCHMBaMHM Ha-
6oneHMi, KOTOpbIE HYXXHO aHAJIM3UPOBaTh I BbISICHEHMSI 3aKOHO-
MEPHOCTEH, CYLUECTBYIOIUMX B aTtMocdepHbIx nporeccax. IToatoMy B
METEOPOJIOTMH LIUPOKO MPUMEHSIOTCS cramucmuieckue memodbl aHa-
AU3a 60abUUX Maccueos HabrOOeHUl.

Oco06eHHO HIMPOKO M YacTO CTATUCTUYECKUE METOMIbI MCIIONb3Y-
10Tcs1 B KiIMMarojiorud. Kiumartonorus Geper B KaueCTBE HUCXOQHOTO
MaTepuasia pe3y/IbTaThl METEOPOJIOTUYECKMX HAOMIONCHUI CETU METEO-
POJIOTMYECKMX CTAHLIMIA BCETO 3€MHOTO IlIapa, MOABEPracT UX CTaTUCTU-
yeckoif o6pabotke. ITepBbIM 11aroM Takoil 06pabOTKM SIBJISIETCS OIle-
paimsi ocpenHeHus1. OCpeaHEHHBIE BEJIMYMHBI 3aTEM COIOCTABJISIOTCS
BO BPEMEHM U MpOCTpaHCcTBE. [IJI MOJHOrO MPEICTABIECHUS] O KIMMa-
T€ HEAOCTATOYHO HAOIIONEHWN €IUHOBPEMEHHBIX WIM B TEUYCHUE KO-
POTKMX IPOMEXYTKOB BPEMEHU. ATMOC(EpHBIE MPOLIECChl HACTONIBKO
U3MEHYMBBI 1 MHOTOOOpa3HbI, YTO ISl U3YYEHUS COBPEMEHHOIO KJIM-
Mara, BCEX €ro 0COOEHHOCTE HEOOXOMMMO pacnoyiaraTb MHOTOJIETHU-
MM HaOJIONCHUAMU.

IIpuMeHEHHE MOUIHBIX COBPEMEHHBIX CTaTUCTUYECKMX METOIOB
MOMOTaeT SICHEe MPEACTaBUTh (DaKThl M JIydllle OOHAPYXWUTh CBSI3U
Mexny HUMH. OIHAKO CTaTUCTUKA He OOBSCHSET (PAKTOB U CBS3CH.
A MMEHHO MX OOBSICHEHHME OTKPHIBAET HauboJiee HAIEXKHBI ITyTh K
MPEIBUICHUIO (MMPOTrHO3Yy) NAIBHEHIIIETO Pa3BUTUSI aTMOC(EPHBIX IPO-
LIECCOB M K CO3HATEJIbHOMY BO3IEHCTBUIO HAa HHX.

12.2. TToCcKOJIbKY B METEOPOJIOTUH PAaCCMATPUBAIOTCS (hU3HMYECKUE
SIBJIEHUS], UX OODBSICHEHUE MOXET ObITh JAHO TOJBKO Ha OCHOBaHUM
3akoHOB (u3uku. Hanbosiee coBepIIEHHBIH MyTh VI 3TOr0 — @u3u-
Ko-mamemamuueckuii anaauz. B XX cToneTMU OOCTUTHYTHI GoJblUMe
yCIieXd B €ro MPUMEHEHHMM K 3amayaM Meteoposiorud. Omupasich Ha
o0uie 3aKOHbI (PUM3MKM, B YaCTHOCTH 3aKOHBI ABVDKEHHS CIUIOLLIHOMN
cpelbl, COCTaBIAIOTCS AN ¢epeHIIUAIbHBIE YPABHEHUSI, OIMCHIBAIO-
e atMocgepHble Mpolecchl. 3aTeM, MCITONb3ysd (PAKTUYECKHE Ha-
OJfoneHUs1 B Ka4yeCTBE HAYaJIbHBIX NAHHBIX, PELIAIOT (MHTErpUpYIOT)
M depeHIIMaTbHbIE YPABHEHUS. YPaBHEHUST 3TU IOCTATOYHO CJIOXHDI,
MO3TOMY PELUAIOTCS OOBIMHO YMUCJIEHHBIMU METONAMHU C ITPUMEHEHUEM
9BM. TakuM IyTeM MOXHO HAXOOUTh KOJMYECTBEHHBIE 3aKOHOMED-
HOCTM aTMOC(EPHBIX MPOLIECCOB U TMPOTHO3MPOBATh MX JaJIbHEMIlIEE
TeyeHUe. B cuty upe3BbIaHOM CJIOXHOCTH aTMOC(HhEPHBIX MPOLIECCOB
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HEBO3MOXHO OQHOI CUCTEMOM YPaBHECHMWMA OIMUCATh BCE BCTPEYAIOLIM-
ecqa B atMocdepe IOBMKeHUS. Bo3HHKaeT HeoOXOMMMOCTb YIIpOLIATh
YDPaBHEHUSI MYTEM IMOCTPOECHMS Mojejeil aTMochepbl pa3TMYHOMI
CJIOXHOCTH, B KOTOpBIX CTapaloTCsl COXPaHSATh IJIaBHbIE (HaKTOPHI,
BIMSIONIME Ha aTMoc(epHbIe NBUXKEHHS, U OTOpachiBaTh BTOPOCTE-
MIEHHBIE COBCEM WM YYUTHIBATh MX B YINpOILUEHHOM Buze. IlomydeH-
Hasl B PE3yJbTaTe PELUCHUsI ITMX YpaBHEHMH MoHe/ibHas KapTHMHA aT-
MOC(hEPHBIX IBMKCHUIA CPAaBHMBAETCS C (PAKTUYECKOM, HA OCHOBAHUM
CPaBHEHUS CYOIT O CTENEHU IMPABWIBHOCTH OMUCAHUSI PEAIbHOW ar-
Mocdepsl JaHHOM Monenblo. Takoil MeTon MaTeMaTHYECKOTO MOIEIU-
poBaHUsl NMPUOOpPEN B HACTOsIIEE BpeMsi LIMPOKOE PacMpOCTpPaHEHHE
KaK B MPOTHO3€ IMOrofbl, TaK U B TEOPHM KiuMara. UIMEHHO OH SIRIISI-
ercd ceifyac OCHOBHBIM HMHCTPYMEHTOM M3Yy4eHMSI aTMOocdhepbl U €€
B3aUMOICHCTBUA C OKEAHOM W MOBEPXHOCTHIO CYILIH.

13. METEOPOJIOTUYECKHUE HABJIIIOJAEHUSA

13.1. Memeoponoeuueckue Habno0eHUs — MO UMEPEHUS Memeopo-
A02UMECKUX BEAUYUH, A MaKice Pecucmpauus ammocepHbixX A6AeHUll.
K MeTteoposiormyeckuM BEIMYUHAM OTHOCSTCS: TEMIIEpPATypa M BiaX-
HOCTb BO3yXa, aTMOC(HEpPHOE NABJICHUE, CKOPOCTh U HAIpaBJICHHE
BETPa, KOJIMYECTBO U BHICOTA OOJIAKOB, KOJIMYECTBO OCAIKOB, MOTOKH
Teria M aAp. K HUM NMpUCOEOUHSIOTCS BEJIMYUHBI, HEMOCPEICTBEHHO
HE OTpaxalollie CBOMCTB aTMOC(ephl WM aTMOCHEPHBIX MPOLIECCOB,
HO TECHO CBSI3aHHbIE C HUMM. TaKOBBbI TEMIIEPATypa MOYBbI U MOBEPX-
HOCTHOTO CJIOSI BOJIbI, UCIIADEHHE, BHICOTA M COCTOSTHUE CHEXHOTO I0-
KpOBa, MPOIOJDKUTEILHOCTh COJTHEYHOro CUsiHMS U T.n. Ha Hekoto-
PBIX CTAHLIMSIX MPOU3BOISATCS HAOMIONEHUSI HaJl COMHEYHBIM M 3€MHBIM
U3JTYYEHHEM U Hal aTMOCGEPHBIM 3JIEKTPHYECTBOM.

K aTMochepHBIM SIBIEHUSIM OTHOCSITCSI: Ip03a, METE)b, IMbUIbHAS
Oypsi, TyMaH, psili ONTUYECKMX SIBJICHUH, TaKMX KaK roxy06oii 1BeT Heba,
pamyra, BEHIIH U T.I.

Mereoponoruyeckue HaGMIONEHUS] HAl COCTOSTHUEM aTtMochepsl
BHE MPU3EMHOIO CJIOS U IO BBICOT OKOJO 40 KM HOCAT Ha3BaHHE
asponozuveckux Habaodenui. HabmoneHus Hal COCTOSHHMEM BBICOKMX
cioeB atMoc(epbl MOXXHO Ha3BaTh aspoHomuveckumyu. OHU OTIIMYAIOTCS
OT a3pOJIOTMYECKUX HaOMIoneHMil KaK Mo METOAMKE, TaK U IO HabJIio-
JaEMBbIM TapaMeTpam.

13.2. Haubonee noauvie u mounsvle HAOAO0EHUA NPOU3BO0AMCA 8 Me-
meopoaoeuueckux u asponoeuyeckux obcepeamopusx. Uucino Takux o6-
cepBaTopuii, oaHaKo, HeBequKo. Kpome Toro, maxe caMble TOYHBIE
HaOJTIONEHMSI, HO NPOU3BOAMMEIE B HEOOJBIIOM YMCJIE ITYHKTOB, HE
MOTYT JaTh MCYEPIBIBAIOLLIETO MPEACTABICHUS O COCTOSTHUM BCell ar-
Mocdepsl, MOCKOJIBKY aTMOCGEPHBIE MPOLIECCH MPOTEKAIOT B pa3sHoOit
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reorpaduyeckoii 06CcTaHOBKE Mo-pa3sHoMy. [103TOMYy Kpome MeTeopo-
JIOTUYECKUX obcepBaTOopUii HAOMIONEHUS Hall OCHOBHBIMU METEOPOJIO-
TMYECKMMM BEJIMYMHAMM BemyTcs elre nmpuMmepHo Ha 3500 mereopo-
Jormyeckux U 750 a3ponormyecKux CTaHLIMSIX, pa3MELLEHHBIX IT0 BCEMY
3eMHOMY LIapy.

14. METEOPOJIOTUYECKAS CETb

ATMOcCdepHbBIE MPOLIECCHI, OMPENEsAIONINEe U3MEHEHUS TOTOBI,
pa3BMBalOTCA Ha GonbLIMX MpocTpaHcTBax. I1o3ToMy HU3ydeHHE HX
BO3MOXHO, €CJIM METEOPOJIOTHYECKHE U a3pPOJIOTUYECKHE CTaHLIMH,
Beqyuive HabmoneHus 3a aTMOChEpHBIMU TTPOLIECCAMM, Pa3MELLAIOTCS
(Mo BO3MOXHOCTH pPaBHOMEPHO) Ha TAKMX X€ OOJIBIIMX MPOCTPAHCTBAX.
Kpome Toro, usydyenue reorpapuueckoro pacipeaesieH|us] METEOPOJIO-
TMYECKUX BEJIMYMH U CPAaBHEHME COCTOSIHUSI atMocdepbl (Moroabl U
KIMMaTa) B pa3IMYHbIX MeCTaX 3€MJIM BO3MOXHO IpH YCJIOBHH, YTO
METEOPOJIOTUYECKUE CTAHIIMM B KaXIOil CTpaHE U BO BCEX CTpaHax
MHpa BeoyT HAOIIONEHUS OOMHOTUITHBIMU NMpUOOpaMH, IO €AMHONH Me-
TOOMKE U B OMpENEICHHBIE Yachl CYTOK. MHbimu croeamu, cmaHyuu 6
Kaxcdoii cmpare u 8 mMupogom macuimabe OOANCHb COCMABAAMb eOuHoe
uenoe — cemv MemeopoN0SUHECKUX CIMAHYUL, MEmeopos0cUMecKyr0 cemb.
B Poccuu Tak xe, Kak ¥ B OOJNBILIMHCTBE CTPAH MHMPA, CYLIECTBYET OC-
HOBHasl rOCyIapCTBEHHAs! CETh METCOPOJIOTMYECKMX CTAHLIUM, OTBEYAIO-
1ias YKa3aHHOMY BbILIE TPEOOBAHUIO — OCHALUEHUIO OJHOTHITHBIMU
npubopaMu, eNMHOOOPa3HONH METOMUKOI HaOMIONEHUM M COTJIaCOBAH-
HOM Mo cpokaM paboToit.

Cywecmeyrom u memeoponoeuveckue CMaHuUu CNeyuaibHo20 Ha3Ha-
YeHUA, CBA3GHHbIE C PA3AUYHBIMU NOMPEOHOCMAMU HAYKU U HAPOOHO20
x03aiicmea, HalpUMeEp CTaHIIMU HA KypopTax, Ha TPAHCIOPTE U T.II.

MeTteoponoruyeckie CTaHIMM OOIIEroCyJapCTBEHHON CeTH pas-
MELIAI0TCA 110 BO3BMOXHOCTU PAaBHOMEPHO B MECTaX, XapaKTEPHBIX IS
JAHHOTO pailoHa. DTO HEOOXOAUMO ISl TOTO, YTOOBI MOKA3aHUSI CTAH-
UM OBUIU penpe3eHmamugrbiMy, T. €. TIOKa3aTeIbHBIMU HE TOJBKO LIS
ee OMDKaIIMX OKPECTHOCTEH, HO M JUISI BO3MOXHO OOJIBIIIETO OKpY-
Xarouiero paiioHa. Mereoposornyeckue CTaHIMHU CIIEHHAIBHOIO Ha-
3HaYCHUSI Pa3MELLAIOT, MCXOIs U3 MPOU3BOACTBEHHBIX 3a1a4.

15. JIJINTEJIBHOCTb U HEIIPEPBIBHOCTDH
HABJIIOIEHUM

Baxcneiiwuue mpebosanus Kk cemegbim memeoponocuveckum Habaoode-
HUAM NOMUMO CUHXDOHHOCMU — UX OAUMEAbHOCMb U HenpepbiGHOCMb.
Xon atMochepHBbIX MPOLIECCOB KaXIOro roia OTIMYAETCSl OT UX XOna
B MIPEABIOYILEM U B IMOCJEAYIONIEM romax. DTHUM OMpeAeseTcss HeoO-
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XOIMMOCTDb IIPU U3YYEHUM KJIMMaTa UMETb MHOTOJIETHUE pSObl CHCTE-
MaTuyeckux HabmoneHu#. [ u3ydyeHUs U3MEHEHUI KIMMaTa METEO-
POJIOTMYECKE HAOMIONCHUS NOJ/DKHBI IPOU3BOAMTLCS BOOOIIE Heorpa-
HUYEHHO Joisiro. BaxHo Takke, YTOOBI CTAHIIMM KaK MOXHO JOJIbLIE
HE MEHSUIM CBOETO MECTOIOJIOXKEHHUS: NMEPEHOC CTAHLIMHU B APYTOE Me-
CTO OOpPBHIBAET MHOTOJIETHUIM P HAOMIONEHUWIA WIH BO BCSKOM CJIydae
HapyLIaeT €ro OQHOPOIHOCTb. BpeIHO CKa3bIBAIOTCS HAa OXHOPOIHOCTH
psIoB HabMonEeHUI 3aCTpOiiKa MECTHOCTH M APYTHME U3MEHEHMS CTpOe-
HMSA 36MHOM TTOBEPXHOCTU BOKPYT CTaHLIMHU.

i ueneit mpemcKasaHMsl TOrOAbI TAKXKE HEOOXOMMMO BECTH Me-
TeopoJIorTuyecKre HabII0ACHUSI TTOCTOSSHHO M HEMPEPHIBHO: KaXIbIN
JEHb U Yac B atMocdepe HabMoJaloTCsl BCE HOBbIE, OECKOHEYHO pas3-
HOOOpa3HLIC YCIOBHUSA, 3a XONOM KOTODPHIX HEOOXOOUMO CJIEOUTh IOTO-
My, 4YTO MIPOTHO3 moroabl Ha Oynylliee omuUpaeTrcss Ha (PAKTUYECKYIO
IIOTONY B HACTOSALUEM U MOroLy B MPOIILIOM.

16. TIPOTPAMMA HABJIIOJTEHUI
HA METEOPOJIOTMYECKHNX CTAHIMAX

16.1. Bo 6cem mupe Ha HA3EMHbIX MEMeOPONOUMECKUX CMAHUUAX
npousgodsmcs 00Hogpemennble (cunxponubvie) nabaodenus ¢ 00, 03, 06,
09, 12, 15, 18, 21 4 no edunomy — epunsuuckomy — epemeru (8pemeHu
Hyneeoeo nosca). Pe3ynbraThl HaOMIONEHUI 3a 3TH TaK Ha3bIBa€MbIE
CHHONTUYECKME CPOKM HEMEUIEHHO TepenaloTcs mo teyedoHy, Teie-
rpady WIM MO paIuo B OPraHbl CIYXObI MOTobl, IAE MO HUM COCTaB-
JSIIOTCS CUHONnMUYecKue Kapmol U opyeue Mamepuanbl, CTIONb3YIOIIMECS
IUTS TIPEACKA3aHUs TTOTOMEI.

16.2. Ha memeoponoeuueckux cmanuusix 0OCHOBHO20 MUNQ pe2ucmpu-
pyromes credyioujue mMemeopono2u4eckue 8eAUdUHbL:

— memnepamypa 6030yxa Ha BbICOTE 2 M HaJl 3¢MHO# ITOBEPXHOCTHIO;

— ammocghepHoe daenenue;

— enaxcHocmy 6030yxa — TApIUAILHOE JaBJICHUE BOISHOTO MNapa
B BO3[yX€ U OTHOCHUTEJIbHAS BIAXHOCTD;

— 6emep — TOPU3OHTAJILHOE ABWDKCHHE BO3Myxa Ha BeicoTe 10—
12 M Hajx 3eMHOI TTOBEPXHOCTBIO (M3MEPSIETCS €ro CKOPOCTh M OIIpe-
JieJisieTcs HanpaBJIeHUE, OTKYIa IYeT BETED);

— Koau4ecmeo 0cadkog, BbIMABIIMX U3 00JIAKOB, MX THIIbI (IOXIb,
MOpOCH, CHET M Mp.);

— o6nauHocmb — CTeNeHb MOKPHITHS Heba 00JIaKaMM, TUITBI 00-
JIAKOB MO MEXIYHapoaHO# KiaccuUKAI[MU, BHICOTA HYDKHEN IpaHMIIbI
00J1aKOB;

— Haau4ue u UHMEHCUBHOCHb PAAUMHBIX 0Ca0K08, OOPa3yIOIIMXCS Ha
3EMHO¥ MTOBEPXHOCTH M Ha MpeaMeTax (POoChl, MHES, TOJNoNeaa U mp.),
a TaKxKe TyMaHa;
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— 20pU30HMANbHAS BUOUMOCMb — DACCTOSTHHE, HA KOTOPOM IIEpe-
CTAalOT Pa3IMYAThCS OYEPTAHHUS MPEAMETOB;

— NPOOOANCUMENLHOCHIb COAHEHUHO20 CUAHUS;

— memnepamypa Ha NOBEPXHOCMU NOYEbl U HA HECKOAbKUX 2ayOUHax
6 nouse;

— COCMosIHUe NOBEPXHOCMU NOYEbL,

— B8bICOMA U NAOMHOCMb CHENCHO20 NOKPO8a.

Ha HeKOTOpBIX CTaHIMAX U3MEPSIETCS UCnapeHue 600bi C BOTHBIX
MOBEPXHOCTEN WIHU C MOYBBI.

Pezucmpupyromca makasce memeoponoeuueckue u onmuueckue sene-
HUA: METENH, LIKBaJbl, CMEPYM, MIJIA, MbUIbHBIE OypH, IPO3bI, TUXUE
JEKTPUYECKUE PA3psbl, TONSIPHBIE CUSIHUS, Paayra, KPYTM U BEHIIbI
BOKPYT TUCKOB CBETWI, MUPaXH U JIp.

16.3. Ha Gepezoebix memeoponozuveckux CMaHuusX Rpou3600amcs
makce HabawOeHus HaAd memnepamypou 600bl U 60AHEeHUEM B00HOU
nogepxnocmu. TlporpamMma HaOGIONEHUN HA Cymax OTJIMYAETCS OT Ha-
OmoneHMit Ha CYXOITyTHBIX CTAaHUMSIX TOJIBKO B JA€TalsIX. B mporpammy
paboThl CTAHLIMIA, UMEIOLLUX OMPEICIIEHHBIN MPOU3BOACTBEHHBIN MPO-
¢unb, HampUMep arpoMETEOPOJIOTMYECKUX, aBHALIMOHHBIX M Ip.,
BKJIIOYAIOTCSL JOMOJHUTE/IbHBIE HAOMIONEHHS, CBSI3aHHBIE CO CITELIM-
duKkoit 00CITyXMBaHUS COOTBETCTBYIOLUEH OTPACIM XO3SICTBEHHOM
JEATEIbBHOCTU (CEJIbCKOTO XO3SICTBA, aBUALIMM U T.I1.).

He Bce MeTeoponornyeckue BEJTMYUHBI HAOTIONAIOTCA B KaXIBIH
cpok HabmoaeHuit. Hanpumep, KOMW4eCTBO OCAaIKOB M3MEPSIETCS Ye-
TBIPE pa3a B CYTKHU, BbICOTa CHEXHOIO ITOKpPOBA — OIWH pa3 B CYTKH,
IUIOTHOCTb CHETa — OIWH pa3 B NSATh WIH AECATh JHEH U T.1.

16.4. Kpome memeoponoeuveckux cmanuuii cyuecmeyem 20pasoo 6o-
fee MHO204UCAEHHAs cemb Memeopoao2U4ecKux nocmos, Ha KOTOPBIX
MIPOM3BOIATCSI HAOMIONEHUS TOJNBKO Hal OCalKaMH M CHEXHBIM IIO-
KPOBOM, TaK KaK [UISl OUEHKU pacIpeae/ieHUs] 3THX BEJIMYMH HYyXHa
Oonee rycrasi ceTb HaGMIONEHMUIA.

16.5. B mporpamMmbl HaGIIONEHMIA 0OCEpBATOPUI M psilia CIELU-
IbHBIX CTAHLIUM BXOIST €llie HaONMIONeHUs1 Hal COJTHEYHOM pamvalu-
€il, 3eMHBIM H3ITy4EHUEM, OTPAXATEIbHBIMU CBOMCTBAMM ITOBEPXHOC-
TH 3€MJIM U BOXbI; HAOMIONEHMS] HAI TEMIEPAaTYpOil M BIAXHOCTHIO
BO3[yXa Ha pa3HbIX BHICOTaX B MPU3EMHOM CJIO€ BO3oyXa (TpalIMeHT-
Hble HaOMIONEHUS); U3MEPEHUSI CONEPXAHUS B BO3IyXE O30HA, IMHLIH,
XUMWYECKUX MPUMeECE, PATMOAKTUBHBIX MPOIYKTOB U Ip.; aTMOCheEp-
HO-3JIEKTpUYECKUE HAOJIONEHUS Hal WOHHU3alMel BO3myXa, T.€. Hal
COEPXXAaHUEM B HEM SJICKTPUYECKU 3aPSDKCHHBIX YACTHMIl, U Hal M3-
MEPEHUSIMU NIEKTPUYECKOTO MOJIsT aTMOCHEDHI.
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17. METEOPOJIOTHYECKHE ITPUBOPBI

17.1. HaGop u3MepUTEBbHBIX CPEICTB, HUCIOJB3YIOIMXCS I Ha-
OJIOIEHUS 3a COCTOSIHMEM aTMochephl U IS €€ HCCIENOBaHUs, He-
00bIYaiiHO LIMPOK: OT MPOCTEHIIUX TEPMOMETPOB U IO 30HIUPYIOLIUX
JIa3epHBIX YCTAHOBOK M CIIEHIMAJIBbHBIX METEOPOJIOTHYECKUX CITyTHHUKOB.
Memeoponozuveckumu npubopamu 06biMHO Ha3bl6alOM maxue npubopol,
Komopble Ucnonb3yromcs 0Aa npoeedeHus UsMepeHull Ha memeopoaocuye-
ckux cmanyusx (Ha cywe u Ha Kopabasx). DTH IPUOOPBI CPABHUTENILHO
MPOCThI, OHU YIOBJIETBOPSIIOT TPEOOBAHUIO OXHOTHUITHOCTH, TO3BOJISIO-
ILIEMY CPaBHUBATh HAOJIIONEHMS Pa3HbIX CTAHIIMIA.

Merteoponorndyeckue mpuOOphl YCTAHABIMBAIOTCS Ha TUIONIANKE
CTaHLIMU MOA OTKPHITHIM HeOoM. TonbKo NMpUOOpHI UISI M3MEPEHUS
napyeHMs1 (6apoMeTphbl) YCTaHABIMBAIOTCS B MOMEILLEHUM CTAHLUM,
MOCKOJIbKY pa3HHMILIA MEXIY JAaBJICHUEM BO34yXa MOA OTKPHITHIM HEOOM
M BHYTPH TOMELICHUS MPAKTUYECKH OTCYTCTBYET.

IIpuGopsl m11s1 onpeAeacHUsS TEMIIEPATYpPhl M BIAXHOCTH BO3MyXa
JIOJDKHBI OBITH 3AIMIICHBI OT JEWCTBUS COJHEYHOM pamMalli, Oocal-
KOB U IopbiBoB BeTpa. IToaToMy Mx rmomeniamoT B 6yakax oco6oif KOH-
CTPYKLIMM, TaK Ha3bIBaEMbIX Memeoponoeuveckux 6ydxax. Ha craHumsx
YCTaHABJIMBAIOTCS TAKXKE CAMOnuuiywue npubopsi, NalMe HEMpePhIB-
HYI0 aBTOMaTHUYECKYIO PETMCTPALIMIO BAXHEHWIIMX METEOPOJIOMYECKMX
BEJIMYMH (TEMITEPATYphl M BIAXKHOCTH BO3OyXa, aTMOC(HEPHOTO HaBjie-
HUsA U Berpa). Camomnuiuyle npuoopbl HEPEAKO CKOHCTPYHMPOBAHbI
TaK, YTO MX JaTYMKM HAXOMSTCS Ha IUIOLIANKE WIW KpBILIE 3MaHUs Ha
OTKPBITOM BO3IyXE, a PETUCTPUPYIOLIME YACTH, CBSI3aHHBIE C JaTYUKAa-
MM IEKTPUYECKOI Tepeaaveii, BHyTpU 3MaHMS.

17.2. TlpuHuMmnbl paboThl psila METEOPOJIOTUYECKUX MPUOOPOB
6sutn nipetoxeHs! eie B XVII—XIX BB. Konenr XIX u Havano XX B.
XapaKTepU3YIOTCsl YHU(PHUKAIMEH OCHOBHBIX METEOPOJIOTHYECKUX TTPUOO-
POB Y CO3JaHUEM HALMOHATBHBIX M MEXIYHAPOOHONH METEOpOJIOrhYeC-
Kux ceteil craHimif. C cepemuHbl 40-x IT. XX B. B METEOPOJIOTHYECKOM
MpuOOpOCTpOoeHUH Habmonaercs: 6uICTphIit nporpecc. KoHcTpyupyor-
Cs1 HOBBIE MPUOOpPBI C HMCMOJIB30BAHUEM HOCTHXKECHHII COBPEMEHHOM
GU3UKK U TEXHUKU: TEPMO- U (POTO3JIEMEHTOB, MOJYIIPOBOIHHKOB,
PaguoCBSI3M M PAIMOJIOKALIMH, JIa3€pOB, PAa3IMYHBIX XMMHUYECKHX pe-
aKuuii, 3ByKoBoi Jiokaluu. OCO6EHHO HYXXHO OTMETUTH NMPUMEHEHUE
B METEOPOJIOTHYECKHX MLIEISAX PAXUOIOKAIlUH, PaTuOMETPUYECKON U
CIEKTPOMETPHYECKOM ammnapaTypbl, YCTAHOBICHHOW Ha METEOPOJIOTH-
YEeCKMX MCKYCCTBEHHBIX ciyTHHKax ey (MUC3), a Takke pa3BuTHE
JIa3epHbIX METONOB 30HOMpPOBaHMS atMochepbl. Ha 3kpaHe pamguoso-
KaTopa (pagapa) MOXHO OOHAapyXHUTb CKOIUIEHUsI 00JIakoB, 00J1acTu
0CaKOB, Ipo3bl, aTMOC(HEPHBIE BUXPH B TPOMMKAX (yparaHsl U Taidy-
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HbI) B 3HAYUTEJIbBHOM OTIHAJICHUHU OT HaOMomaTessi ¥ MpoCiIeXnuBaTh UX
nepeMeLlieHHEe Y 3BOJTIOLIMIO.

Anmnaparypa, yctaHaBiuBaeMass Ha MUC3, mo3BossieT BUAETh
oby1aka U 00JlaYHbIe CHCTEMBI CBEPXY OHEM M HOYBIO, MPOCIEXKHBATh
U3MEHEHUE TEMIIEPATYPhl C BHICOTOI, U3MEPATh BETEP HAll OKeaHaMU
U T.IL.

IlpuMeHeHuUe a3epoB MO3BOJISAET C OOJBIIOH TOYHOCTHIO OIpeEe-
JISITh MaJible TIPUMECH €CTECTBEHHOTO M AQHTPOITOI€HHOI'O IMPOUCXOX-
JIeHVs1, ONTUYECKUE CBOMCTBA OGe300auHOi aTMochepbl U 00JaKOB,
CKOpPOCTb MX IBMXXEHMS M IP.

IIIupokoe KCMoNIb30BaHUE 3JIEKTPOHUKM (M, B YACTHOCTH, MEPCO-
HAJIbHBIX KOMIMBIOTEPOB) CYLIECTBEHHBIM 00pa3oM aBTOMATU3UPYET
00paboTKy M3MEPEHUIA, YIPOLUAET U YCKOPSIET MOJTYYEHUE KOHEYHbIX
pe3yJIbTaTOB. YCHEUIHO OCYILUECTBISIETCS CO3JaHHUE IOJIyaBTOMAaTHye-
CKHMX M TMOJHOCTHbIO aBTOMATHMYECKUX METEOPOJIOTMYECKUX CTAHIIUM,
MepenamllnX CBOM HaOJiofeHUs B TeuyeHHe Oojiee WIM MeEHee UIH-
TEJIBHOTO BPEMEHHU 0€3 BMEIIATEIbCTBA YEIOBEKA.

18. METOZIbI ABPOJIOTMYECKHAX HABJIIOAEHUN

18.1. Merteoponornyeckiie HabIIONEHUST TIPOM3BOAITCS MPUOOpaMH,
YCTAHOBJICHHBIMM Ha METEOPOJIOTMYECKUX CTAHLMUSX Y MOBEPXHOCTHU
3emm. Llenb a3ponormyecKkux HaOMIONEHHUI 3aKJTII0YAETCs B ITOJTYYEHUH
CBCICHUIA O 3HAYECHMM METEOPOJIOTMYECKMX BEJIWYMH BO BCEH TOJIIE
atMocepbl. K Haubonee 6axCHbIM GeaUMUHAM OMHOCAMCS CKOPOCMb U
Hanpaenenue eempa, memnepamypa U 61adCHOCMb 6030yXa, usmepsembie
nocnedoeamenvHo Ha PA3MUYHBIX YPOBHAX ammocgepbt (0m HUNCHUX caoes
0o cambix evicokux). s 3moli yeau NPUMEHAIOMCA: Wapbl-nUAoOmbl, pa-
duonuaomst, pacuo3oHObl, a3poOCMambl NOCMOAHHO020 YPOBHS, CRELUANbHO
060pydosaHHble camonemsl, MemeoposocudecKue paKemol U Memeopono2u-
YecKue UCKYCCmeeHHble CRymHuKu 3emau.

18.2. Haubonee npocmovim eudom asponozuseckux Habarooenul sensem-
¢ 6empoeoe 30HOUPOBaHUe, T.€. HAOMIONEHMS HAll BETPOM B CBOOOMHOI
atMocgepe ¢ MOMOIIBI0 HIAPOB-TTIWJIOTOB — HEOOJBIINX PE3UHOBHIX
11IapOB, HATMOJHEHHBIX BOIOPOJOM WJIM TEJIMEM, BBIITYCKAEMBIX B CBO-
OomHblil moner. HabGmionast 3a ABIDKEHHEM 1Iapa B ONTHYECKME TE€OMIO-
JIUTBI TUOO ONpenAesisisi €ro IMOJIOXEHHE IMyTEM paavoNeIeHralud Win
pagvoNioKalluM TIOABEHIEHHONH K HEMY aHTEHHBI-OTpaXateis (paauo-
BETPOBOE 30HIUPOBAaHHUE), MOXHO OMNpPENEIUTh CKOPOCTh U HaIpanJie-
HHUE TIEpEHOoca 1iapa Mo MEpe ero MmoabeMa BO Bce 6ojiee BBICOKMX
ciosix atMocdepbl. [IOHATHO, YTO JBUXEHME llIapa OIMpeAeIsieTcs
CKOPOCTBIO U HaIlpaBJIEHHWEM BETpa B 3THUX CJIOSX. B mocyienHee BpeMs
PaIMOBETPOBOE 30HAMPOBAHME MOYTH IOJHOCTBHIO BBITECHWIO MIApO-
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IIWIOTHOE 30HIVPOBAaHUE, MTOCKOJIBKY OHO IMO3BOJISIET MOJIy4YaTh JAHHBIC
O BETpe U B OOJIAYHBIX YCIOBHUSX, KOTJa ONTHYECKHE HAOIIONEHUS
OKa3bIBalOTCS HEBO3MOXHBIMH.

18.3. Ceedenus o memnepamype, eraxchocmu u 0aéAeHUU 6 C80-
600H0I ammocghepe noayuarom ¢ nomMoOwblo Memooa paocuo3oHOUpoea-
Hus, BriepBble paspaboraHHoro B CCCP I1.A. MomyaHoBeiM B 1930 T.
B Hacrosiiee BpeMsi OH IPUMEHSIETCS METEOPOJIOTUYECKUM CITyKOaMu
Bcex crpaH. [1.A. MoyyaHOB M300pen paavo30HH, IO CYIIECTBY Iep-
BBl TEIEMETPUYECKUI TTPUOOp, KOTOPBIH UMENT JATYMKU TEMIIEPATYPHI,
BI&XHOCTH U JaBjieHUs. PaiMo3oHI moaBelIMBAICs K LIapy, Hamoj-
HEHHOMY BoaoponoM. ITomHuMasich BBEpX U HAXosSICh B MojeTe, MpUbop
MOCBUIAJI MO PaguO CUTHAIBI, KOTOPBIE MPUHUMAIKCh HAa 3eMJIE U TYT
Xe MEPEeBONWINCh B 3HAYEHHUS METEOPOJIOTMYECKMX BeauduH. CoBpe-
MEHHBIA paluO30H[ 3HAYUTEJBHO YCOBeplLIeHCTBOBaH. OH MpHMEHS-
€TCS BMECTE C PaluOJIOKaTOPOM, 00paboTKa €ro CUTHAJIOB MOJIHOCTBIO
apToMaTu3vpoBaHa. [logBecuB K IIapy aHTEHHY-OTpaXaTesib U pagro-
30HA U TPOCIEOUB 33 €ro ABIKEHHEM C IOMOUIbIO PaaMOJIOKaToOpa,
pacCcYUTHIBAIOT CKOPOCTh M HAMpaBJICHHUE BETpa, TEMITEPATypy, BJIaX-
HOCTb W AaBjieHHE Oo BbICOThI 30—40 xM. MeTon pagvo30HIUPOBA-
HUS BBI3BAI MEPEBOPOT B METOMAX a3POJIOTMYECKHX HAOTIONEHHIA U BO
BCEil COBpEMEHHOM MeTeoposiornd. Panro3oHnoBbIE HabGmoneHUs1 6e3
BCAKOTO NMPOMEUIEHUS CTaJId HCIOJIBb30BAThCS CIIyX00i MOronbl, 4TO
OCOOEHHO MOBBICWIO MX LIEHHOCTh. biaromapsi paayo30HIUPOBAHHIO
HECPAaBHHMMO BO3POCJIM HAIlIM 3HAHUS O CJIOSIX aTMOChephI 10 BHICOTHI
30—40 xm.

Cerb paIMO30HIOBBIX CTAHIMIA C Pa3HOM CTEMEHBIO TYCTOThI MTOKPhI-
BaeT BCce MaTepuku 3eMHoro mapa. Han okeaHaMu, 3a UCKJIIOUEHHEM
OCTPOBOB, B HAcCToOsilliee BpeMsl CYIIECTBYET BCErO OfHA a’3pOoJIorHye-
cKasl CTaHLMA Ha cyaHe moroabl — B TuxoM okeaHe. YtoOwl momosi-
HUTH CBeICHUS 00 aTMocdepe Hal oKeaHaMU, IIMPOKO MCIOJNIb3YIOTCS
HaOMIONeHUS 32 BETPOM DPEMCOBBIX I'paXIaHCKUX camoyieToB. Crielu-
IbHBIE CaMOJIEThI, 00OPYIOBAHHBIE IO JIETAIOLIUE A3POJIOTHYECKUE
00CepBaTOpHH, SIBJISTIOTCS] BAXXHBIM CPEICTBOM IS CTIELIMATBHBIX CIIOX-
HbIX HaOmIomeHUi, TpeOylolux ydacTusi Habmiomarenst (Hampumep,
VIS U3y4eHUsI (PU3UUYECKOTO CTPOECHHUS 00JIAKOB, U3MEPEHHUS ITOTOKOB
COJIHEYHOrO U 3eMHOro MU3ITydeHUsi, HaOmogeHuit 3a aTMoc(hepHBIM
3JIEKTPUYECTBOM).

18.4. OcobeHHO OYpHO METEOPOIIOTMYECKUE HCCIIENOBAHUS CTAIH
pasBuBathcsi co BpeMeHH 3amycka B CCCP B 1957—1958 rT. mepBbIX
UCKYCCTBEHHBIX CITyTHMKOB 3eMin. C 1960 r. peryjisspHo 3amycKaloTcs
Memeoponoeuueckue cnymiuku i HaOMIONEHUs HIDKEJIEXAIUX CJIOEB
atMocepbl. Hanbonblliee MpMEHEHHE B METEOPOJIOTMU TOJYyYUIIN
CITYTHMKH, 3aITyCKaeMbl€ Ha OKOJIOMOJISIPHYIO COJTHEYHO-CUHXPOHHYIO
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OpOUTY, M TeOCTallMOHAPHBIE CITyTHUKU, OpOMTa KOTOPHIX JIEXUT B
9KBaTOPUAJILHOI IUTOCKOCTH, a YIJIOBasi CKOPOCTh PaBHa YIJIOBON CKO-
poctu BpailieHuss 3eMid. ['eocTallMOHApHBIE CIYTHUKHM BCE BpEMS
«BUCSAT» HAll OOHOU M TOI XE& TOYKOH 3KBATOpa.

Arnmnapatypa, YCTaHOBJICHHas Ha IOJIIPHO-OPOUTAIbHBIX CITyTHH-
Kax, mepemaer (OTOTEeEBM3MOHHbIE U MH(pAKpacHbIe M300paXXeHUs
00JIAYHOTO MOKPOBAa 3€MHOTO HIapa, U3MEPSIET ITOTOKU COJIHEYHON U
3eMHOI pafgualyvy, MPOCIEXUBAET paclpelneieHue TeMIepaTypsl U
BIQXHOCTH IO BBICOTE B aTMocdepe U ap. I'eocTalluOHApHBIE CITyTHHU-
KU TiepenaloT (oToTeIeBU3UOHHBIE U MH(MpPaKpacHble U300paXeHUs
001a4HOro MOKpOBa B mojioce Mexay 45° c.ul. u 45° 10.111. ¢ UHTEpBa-
JoM 25—30 MMH, YTO IMO3BOJISIET TAKXKE OMpPENEIISATh MO JBWKCHUSIM
00,1aKOB CKOPOCTb BETPa Ha JIByX YPOBHSIX HaJ OKEaHaMHM.

18.5. B mocnemHue AECATWIETHS VIS CIEIUATBHBIX HCCIIENOBa-
TEJBCKUX LIEJEH 3aImycKaoTcs apbl O0MbIIOro AMaMerpa ¢ 000I0YKOM
U3 TOJIM3TWICHA — MPAHCOKeaHcKue 30HObl, CHaGXEeHHbIE aBTOMATH-
YeCKMMU NpUbGOpaMu, mepenaroliiMU JaHHbIE U3MEPEHUH IO paauo.
[NonbeMHas1 cWia TPaHC30HAOB PacCCYMTAHA TAKUM OOpa3oM, YTO OHH
YPaBHOBELIMBAIOTCS IIPH OINPENEICEHHOM IOCTATOYHO HU3KOM IaBlIe-
HUM B BepxHel aTtMocdepe. BMmecTe ¢ BO3MYIIHBIMU TEYEHHSIMU 3TU
mapbl JpeidyoT B CI0€ ¢ OMHMM U TeM Xe€ JaBJIEHUEM OOBIMHO HA
Beicote 15—20 kM MHoOro gHeil moapsn. OmnpeneaeHUE TPAeKTOPUA
T0JIeTa TaKMX LIApOB MUMEET 3HAYCHHE IS M3YYEHUS TIEPeHOCca BO3ayXxa
B PA3IMYHBIX CJIOAX aTMOC(epbl, OCOOEHHO HaJ OK€aHaMHW U B TPOIU-
Kax, Te CE€Th a3POJIOTMYECKHUX CTAaHLIMI HEXOCTaTOYHA.

18.6. Ins mccneqoBaHMs BBICOKMX CJI0eB atMocdeph! (Boile 30—
40 xM) 3aITyCKAIOT MemeoponoeudecKue u eeogusuueckKue paKemol, B TOJIOB-
HBIX YaCTsIX KOTOPBIX YCTAHOBJIEHBI paliMuHbie NMpubophl. ITokazaHus
npubopoB, TMepeaaBaeMbie MO paavo, M MpOCIEXHBaHUE cOpachiBac-
MBIX C MAapallloTaMu ToJIOBHBIX YacTei pakeT HAl0T BO3MOXHOCTb M3-
MepsSITh TEMIIEPATYpy, HaBJI€HUE, COCTaB, CKOPOCTb M HAampaBJieHUE
BeTpa U T. A. BaXHBIM METOIOM HCCIECIOBAHUS BBICOKUX CIIOEB SIBJIS-
10TCSl HAOMIOAEHUSA 33 PacTPOCTPAHEHUEM PAIMOBOJIH U PagUOIOKALUsA
METEOPHBIX CJIEAOB, 00pa3yeMbIX BJIETAIOLIMMH B aTMOC(epy METeopaMHu.

19. IPUMEHEHUE KAPT

ATMOCEepHBIE TTPOLIECCHI, ONMPEACIISIONIME YCIOBUS MOTOAbI U €€
MHOTOJIETHU#A pEeXUM — KIMMAT, Pa3BUBAIOTCS HAa OOJBIIUX TpO-
cTpaHcTBaX. UTOOBI MOJYYUTh TPEACTABICHUE OO0 YCIOBHSX IOTONbI U
XapaKTepUCTUKaX KJIMMaTa, €CTECTBEHHO BOCIOJIB30BaThCs reorpadu-
YECKUMU KapTaMM, C TIOMOIBIO KOTOPhIX MOXHO COIOCTABJISITh HAOMIO0-
JE€HUsI, TIPOM3BEICHHBIE B Pa3HBIX ITyHKTaX, a IMOCJICAYIOIIMI aHAJIN3
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HaOIONEHUM IMOKAXET yXe MPOCTPAaHCTBEHHOE pacIpeAcsicHue Ha-
OJIIOICHHBIX BEJIMYMH.

OOBIYHO HAa KapTy YCJIOBHBIMM 3HAKaMM W HUPpaMd HAHOCAT
(akTryeckue pe3ynbTaThl HAOMIOAEHUH HA METEOPOJIOTUYECKUX CTAH-
LMSIX, cIOeNaHHble B OOMH (PM3HMYECKMIT MOMEHT BpeMeHH. Takasl Kap-
Ta HA3bIBACTCS CUHONMU4ECKoU, Uau Kapmoiu nozodbl; OHA TIO3BOJISIET
BUJIETh, KAK pacrpeaesisUIMCh YCJIOBHMS TOTONbl M, CJIEHOBATEIbHO, Ka-
KOBBI OBLIM CBOMCTBA aTMochephl U XapakKTep aTMOC(HEPHBIX Mpollec-
COB B MOMEHT HaOmiogeHWil Hax OOJbLIONH TEppUTOPHEN, HATIpUMED
Han CepepHbIM moiyiiapueM. CocTaBisgsi CHHONTUYECKUE KapThl IS
MOCJIENOBATEIbHBIX MOMEHTOB BpEMEHM, HAIIPUMEP CPOKOB METEOPOJIO-
I'MYECKUX HAOMIONCHMIT, MOXHO IMPOC/IEXMBATh Pa3BUTHE aTMOCHEPHBIX
MPOLIECCOB M J€/1aTh BHIBOABI O OyAylllel morone.

Ha xapTel MOXHO HAaHOCHUTb PE3YJIbTaThl CTATUCTUYECKON oOpa-
60OTKM MHOTOJIETHMX METCOPOJIOTUYECKMX HAOMI0NCHUI; TOrAa MBI IO-
JIYYUM KJIMMATOJIOTUYECKHUE KapThl. MOXHO COCTaBHTh, HampuMep,
KapThl MHOTOJIETHETO CPEIHErO pacHpeleeHUs] TEMIEpaTyphl WIU
OCaJKOB Hal OMPEACJICHHON TEppUTOPHMEN 3a TOT WIM UHOW MECHILL,
KapThl CPEIHMUX NAT YCTAHOBJIEHHUS CHEXHOIO MOKPOBa, KapThl MOBTO-
PSIEMOCTH TPO3, KapThl HAaMOOJBIIMX WIM HAaUMEHBIIUX TEMIIEpaTyp,
HabyonaBIIMXCST Ha 3TOM TeppuUTopuu, U Ap. KimMMaronoruyeckue
KapThl MO3BOJIAIOT IEJIaTh BHIBOALI O MPOCTPAHCTBEHHOM pachpeaeie-
HUM OCOOEHHOCTEN WIM TUITOB KJIMMaTa, IOJNy4YaTh MpEACTABICHUE O
KIMMaTUYECKMX XapaKTEepHUCTHKaxX B MECTax, rae HET HaOMIonCHUH,
AHAIU3UPOBaTh MPUUYUHHO-CIECACTBEHHbIE CBSI3U, OMpEHESIIOLIAE
KIMMAaTU4YECKUE OCOOCHHOCTH.

20. METEOPOJIOTHYECKAS CIIYXBA

Bo Bcex cTpaHax CYIIECTBYIOT CHEeLUalbHbIE TOCYJapCTBEHHbIE
OpraHM3alMM, TaK Ha3bIBAEMBIE Memeoponoeuteckue cayucosl. B cocras
TaKUX CJIYXO0 BXOHSAT TrOCYNapCTBEHHBIE CETU METEOPOJIOTHYECKHX,
a3pOJIOTHYECKUX M APYIUX CHEUUAIM3UPOBAHHBIX CTAHLMIA, oIepa-
TUBHbIE U HAyYHhIE METEOPOJOTMYECKUE YUPEXIEHHUs. 3amayaMU Me-
TEOPOJIOTMYECKOM CITyXObI SIBJISIIOTCS: Pa3BUTHE HAayYHBIX HCCIICAOBA-
HMI aTMocdepbl, MpaKTUYECKoe 00CTy>KMBAHUE HAPOJHOIO XO35iCTBA
W HaceJlleHMS MHQOpMaLMeil o Moroae U KIMUMaTe, COCTAaBJIEHHE U
pacrpoCTpaHEHUE MPOTHO30B MO0kl U MPOTHO30B OMACHBIX SIBJICHUI
noronkl. B Poccuu pyKOBOACTBO METEOPOJIOTMYECKON CIIyXO60i ocy-
wectpisier MenepanbHas cayx6a Poccud mo rMIpPOMETEOpOJIOTHU U
MOHMTOPHMHTY oOKpyXatoiei cpeasl (Pocruapomer). B ero cucremy
KPOME CETU CTaHLIMIA BXOIAT: HAYYHO-UCCIIENOBATENIbCKUE UHCTUTYTHI,
TUAPOMETEOPOJIOTMYECKUE LIEHTPH U 00CEepBaTOPHM, aBUAMETEOPOIIO-
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TMYECKUE CTAHIIMHU, LIEHTPHI MO M3YYEHUIO U KOHTPOJIO 3arpsi3HEHUS
MpUPOOHON cpedbl M T.A. HaydHo-McciaenoBaTebcKue MHCTUTYTBI HECYT
OTBETCTBEHHOCTh 3a pa3jIMyHble objacT MeTeoposioruu. Tak, I'naB-
Hasg reodusuyeckas odceppatopust nmenu A.U. Boeiikosa B C.-Ilerep-
Oypre, ocHoBaHHasi B 1849 r., orBevaeT 3a opraHM3allMIO KIMMaTHYe-
CKHX MCCJIEAOBAHUM U CIyXO0y 3arpsisHeHHi atMocdepsl; Poccuiickuit
TUIPOMETEOPOJIOTHYECKMT LIeHTp B MockBe, co3naHHbIA B 1930 1., —
3a BCE BHUOBI METEOPOJIOTMYECKHMX IPOTHO30B, LleHTpajsibHast asposio-
rudeckasi obcepsaropust B I. JlonronpyaHoM — 3a METOIBI a3pOJIOTH-
YECKHUX U3MEPEHUI, U3ydeHHE (PU3UYECKUX CBOWCTB aTMOCGHEDHI,
BKmoyasi o0siaka; Poccuiickuii HaydYHO-MCCIIEN0BATENbCKUIA HWHCTUTYT
rugpoMeTeoposiorniyeckoil nHpopMauu B OGHUHCKE — 3a XpaHEHUE,
CUCTEMATU3ALIMIO U PACIPOCTPAHEHUE TMIPOMETEOPOJIOIMYECKON MH-
dopmaiv; ApKTHYECKMIT U AHTAPKTHYECKMIT HaydHO-HCCIIEN0BaTe b~
ckuit uHcTUTYT B C.-TletepOypre — 3a METEOPOJIOTHYECKOE U3YdEHME
ApKTHKM ¥ AHTApKTHKU. MeTeoposiornyecke M KIMMaTOJIOTHYECKUE
HCCJIENOBaHUsI BemyTcsi Takke B MHCTUTYTe NMpPUKIaTHON reodU3UKU
mM. E.K. ®enopoBa, UHcTUTYTE 3KCIEPUMEHTATILHOM METEOPOJIOTHH,
TocymapcTBeHHOM oOKeaHOrpauueckoM HHCTUTYTE, B PETrMOHAIbHBIX
HayyHO-HUCciemoBaTebckKuXx MHCTUTyTaX (B Hanbumke, HoBocuOup-
cke, BiagMBOCTOKE), B TMAPOMETEOPOJIOTHYECKUX 00CEpBaTOPUSIX.
CrielIMaIiCThl METEOPOJIOTH TOTOBATCS B POCCHIICKOM T'MAPOMETEOPO-
JorndeckoM yHusepcutere B C.-Iletepbypre, B MockoBckom, C.-Tle-
tepbyprckoM, Kazanckom, CaparoBckom, ITepmckom, Tomckom, Brna-
JMBOCTOKCKOM TOCYNapCTBEHHBIX YHHMBEPCHUTETAX.

DyHIaMeHTaIbHBIE TTPOOJIEMBI KJIMMaTa pa3padarbiBaiorcsi B UH-
CTUTYTE BBIYMCJIUTEIBHOW MateMaTMku U WHctutyre ¢usuku atMmo-
coepel M. A.M. O6yxoBa PAH, u3ydyeHne B3aUMONCHCTBUS OK€aHa U
atMoccepbl Beaercsi B MHctutyte okeaHojorud uM. IL.II. lupiuosa
PAH, npoGieMsl majeoKJIMMaTOJNIOTUU HccienywoTcss B UHcTUTyTe
reorpaduu PAH. Opranusauueir AkagemMum Hayk U Pocruapomera
sipisieTcss UHCTUTYT mobaipHOro KjiMMara M 3KOJIOTHHM, 3aJa4a KOoTo-
poro — HaOMIOACHHWE 32 U3MEHEHUSIMHU KJIMMaTa M OKPYXAloLUEH Yesio-
BEYECTBO CpElbl U MX U3MEHEHUSMH IO BIMSHUEM aHTPOTIOT€HHBIX
BO3ICHCTBUM.

21. BCEMUPHAA METEOPOJIOTMYECKAS
OPTAHUBALINA

ATMOChEpHbIE MPOLIECCH HE 3HAIOT T'OCYNAPCTBEHHBIX I'PAHMIL.
Bosmyx, ceromHsi, HanpuMep, pacrnojiaraionmiicss Hax CKaHIMHaBUEH,
3aBTpa MOXeET oKa3aThcsl Han CeBepHbIM KaBka3om win IloBomkbeM.
Heb6naronpusTHele yCJI0BHUS TMOroabl HAHOCAT YIIepO XO3sCTBY Ji0OOM
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CTpaHbl, MMO3TOMY METEOPOJIOTHYECKUE HAONIONEHUS U HCCIIENOBaHUS
BEIyTCS1 BO BCEX CTpaHax. IMEHHO IMO3TOMY CYIECTBYET HACTOSITENb-
Hasl HEOOXOOHMMOCTh B OOMEHE METEOPOJIOTMYECKOi HMH(pOpMalueit
MEXIY CTpaHaMM, B €MMHOOOpa3My METOOUMKU HaOMONeHUt U UX 00-
pabotku, B yHU(DUKaLMU (OpM ONEpaTUBHOIO OGCITYKMBAHHUS METEO-
posiornyeckoi MHoOpMaIMeit U MPOrHo3aMM, a CJIENOBATEIbHO, B
COIVIACOBAaHUM paboOThl METEOPOJIOTMYECKMX CITyk0 Bcero Mupa. Takoi
opraHu3aluei sBisgeTcs BceMHpHas MeTeopoJiornyeckas opraHu3a-
uus (BMO).

MexayHapoqHOe COTPYIHHYECTBO B OOJIACTM METEOPOJIOTMU Ha-
yajiocb BO Bropoil monoBuHe XIX B. B 1873 r. B BeHe cocrosuics
IlepBblit MeXIyHApOXHBIH METEOPOJOTMYECKHII KOHIpecC, MPUHSB-
LU pellieHHe MO BOMPOCaM rpaXlyMpOBKU U MPOBEPKHA METEOPOJIOTH-
YeCKUX MpUOOpPOB, CPOKOB HAOMIONCHUM, €MUHML U3MEPEHUM, B3aUM-
Horo obmeHa wHdopmaieit mo Tenerpady M 3aJOXUBIIUA OCHOBBI
MexnyHapoaHo# MeTeopoJIorn4ecKoi opraHu3auuu. s mpumaHus
MOCTOSAHHOTO XapakKTepa MEXIYHAapOIHOMY COTPYIHHYECTBY ObUIO pe-
eHo yuypeauTh ITOCTOSSHHBII KOMUTET, KOTOPBIM NOJDKEH OBLT KOOp-
JUHHUPOBATh IEATENIBHOCTh METEOPOJIOTMYECKUX CIIYXKO B IPOMEXYT-
Kax MEXOy PerysIpHO CO3bIBABIIMMMCS KOH(EepEeHLUMSIMU AUPEKTOPOB
METEOPOJIOTHYECKUX CITYX0, a TaKKe YyIpEXKHaTh MEXIYHAPOIHBIE KO-
MHUCCHM IO pa3HbIM BOIpocaM MeTeoposiornv. Bropoit MexmyHapon-
HBIII METEOPOJIOTMYECKUI KOHTpecc codpasicst B 1879 ., ero yyaCTHUKOM
61 [I.U. MengeneeB. Ha 3ToM KoHrpecce ObUIa omoOpeHa HIest Mmpo-
BeneHus IlepBoro MexmyHaponHoro mojisipHoro roma (1882—1883),
3QJI0XMBILEr0 HAvyajao MOCJIEAYIOLUIMX IPaHIMO3HBIX MEXIYHAPOIHBIX
HAyYHBIX 3KCIIEpUMEHTOB XX B.

Ilocne Bropoit MUpOBOi BOWHBI COTPYIHHYECTBO METEOPOJIOTH-
YECKUX CIyX0 ObUIO BOCCTAHOBIIEHO Ha HOBOI OCHOBE: ObUIa co3maHa
BcemupHasi Meteoposiornueckasi opranusanus (BMO) — creumanu-
3UPOBAHHOE MEXIIPABUTEJILCTBEHHOE areHTCTBO OpraHu3almy o0beay-
HEHHBIX Halwi. BeiciimM opraHoM BMO sisiercst KoHrpecc, KOTOpPBIi
cobupaeTcs pa3 B YeThIpe Tofia, YTBEPXAAET OIoKeT, N30bUpaeT mpe3u-
JIEHTa, TpeX BULIE-TIPe3ueHTOB U MCIIOHUTE/bHBIN COBET, COCTOSILLIAMN
U3 26 TUPEKTOPOB HALMOHAILHBIX METEOPOJIOTHYECKMX WIH THAPOME-
TeopoJiormueckux ciryx6. B McrnomHuTebHBIA COBET BXOISAT MO JOJIK-
HOCTU TaKXe€ TNPEe3WIEHTHI IIECTH PErHMOHANBbHBIX accoluauuit BMO,
KOTOpblEe OOBEAUHSIOT METEOPOJIOTMYECKHE CIYXOb Adpuku, A3um,
Oxuoi AMepuku, CeBepHoit AMepuku, ABcrpainu, Okeany u EBpo-
mbl. TeXHUYECKYI0 JESTEIbHOCTh OPraHM3allid OCYLIECTBIISIIOT BOCEMb
TEXHUYECKMX KoMHuccHii, a Takke Cekperapyar BMO, KoTophiii Haxo-
nurcsi B ZKeHese.

OnHo#t u3 BaxHeinux nmporpaMm BMO sBiisieTcsl moajiepXaHue
Ha JODKHOM YPOBHE (DYHKIIMOHMpOBaHUs BceMUpHOI CITyXObI MOroabl
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(BCIT), y UCTOKOB KOTOPO# CTOSUIM JBa 3HAMEHMTBIX METEOPOJIOTa
B.A. byraes (CCCP) u I'. Bekcnep (CIIIA) u corpynuuk Cekperapua-
ta BMO Anaka (06 3toif mporpamMme cM. naiblie). JIpyroil BaxHo¥
nporpammoii BMO, yupexnenHoit B 1979 r., ssusiercs BcemMupHas
KJIMMAaTUYeCKas] MporpaMMa, 3aJadyaMyd KOTOPOH SIBJISIIOTCS M3y4YEHHUE
M3MEHEHUI KJIMMaTa, IMOCTPOEHUE TEOPUM KJIMMAaTa M €ro U3MEHEHMH
Mol BIIMSIHUEM €CTECTBEHHBIX W AHTPOIOreHHBIX (DAKTOPOB, a TAKXKe
BO3MOXHBIX MOCJIEACTBUI IS YEJIOBEYECTBA TAKUX U3MEHEHUIA.

22. U3 UCTOPUN METEOPOJIOTMHA
N KINMATOJIOI'n

22.1. Eure Ha 3ape CBO€ii HCTOPHH YeJIOBEK CTAJIKMBAJICA C HeOa-
TONPUATHBIMU aTMOC(EepHBIMU SIBICHUSIMU. He moHuMas ux, oH 060-
XECTBJISUT TPO3HBIE U CTUXMIHBIE SIBJICHUSI, CBSI3aHHBIE ¢ aTMOCGhepoi
(Ilepyn, 3esc, Haxoor). ITo Mepe pasButus LuBWiIM3aluu B Kutae,
Hnnuu, crpaHax Cpenn3eMHOMODbS ACIAIOTCS MOIMBITKU PETYJIIPHBIX
METEOPOJIOTMIECKIX HAOIIONEHHU, MOSBIISIIOTCS OTAEIbHBIE TOTAIKU O
MPUYMHAX aTMOC(EPHBIX MPOLECCOB U 3a4YaTOYHBIE HAYYHBIE TMpE.-
cTaBieHus1 o KnuMarte. IlepBolit cBox 3HaHUN 00 aTMOCEpHBIX sIBJIE-
HMSAX ObUT COCTaBI€H ApHUCTOTEJIEM, B3IJISIABI KOTOPOTO 3aTEM IOJITO
ONpEAe/sUTA MpeacTaBpieHUuss 06 atMocdepe. B cpeaHue Beka perucTpu-
pOBAJIMCh HauOoJiee BHINAIOIIMECS aTMOC(HEPHBIE SIBJICHUS, TAKKE KaK
KaTacTpo(U4YeCKUE 3aCyXH, UCKIIOUUTEIBHO XOJIONHBIE 3UMBI, HOXIU
Y HABOIHEHHUSI.

CoBpeMeHHass Hay4yHas MeTeoposiorus BexeT Havyaio ¢ XVII B.,
Korna ObUTH 3aJI0XKEHBI OCHOBBI (PM3MKM, YaCThIO KOTOPOH Ha MEpPBbHIX
ropax siBjsiachb MeTeopoJsiorus. [ajuieeM UM ero ydyeHUKaMu ObLIU
M300peTeHBl TEpMOMETP, 6apoMeTp, HOXAEMED, MOSBWIACH BO3MOX-
HOCTb MHCTPYMEHTAIbHBIX HaOmoneHwii. HaunHast co Bropoii mojoBu-
Hbl XVII B. AKanemus sKcriepMeHTHPOBaHUs B TockaHe opraHM30Ba-
Jia TIEPBYI0 HEMHOTOYHUCIIEHHYIO CEThb HHCTPYMEHTAIBHBIX HaOMIONEHUH,
KOTOpbI€ TPOBOAWIMCh B HECKOJIBKUX IMyHKTax B EBpome. Kpome Toro,
HEMPEMEHHOM YacThIO MPOrpaMM BCEX MOPCKUX IUIaBaHUi ObUIO Mpo-
BecHUE HAOMIONEHWI 3a MTOromoM.

B 310 X€ BpeMs MOSIBIJIMCh NMEPBBIE METEOPOJIOTHYECKHE TEOPUH.
D. Tanneit man nepBoe oObsICHEHME MyccoHoB, a I'. Xammm (I'amieir)
omyOMIMKOBaJI M3BECTHBIN TpakTar o maccatax. K cepemune XVIII B.
M.B. JIOMOHOCOB yX€ CYMTaJl METEOPOJIOTHIO CAMOCTOSITEJTbHOM HayKoM
CO CBOMMM METOJaMH M 3allayaMM, M3 KOTOPBIX IJIABHOM, IO €ro MHe-
HUIO, ObUTO «ITpEA3HAHKE MOTOM»; OH CO3Mall MEPBYIO TEOPUIO aTMocdep-
HOTO 3JIEKTPUYECTBA, MOCTPOWI METEOPOJIOTHYECKHE TPUOODPHI, BBICKA-
3a1 psii BAXHBIX COOOpaXXeHUI 0 KJIMMaTe U O BO3MOXHOCTH Hay4HOTO
MpeacKa3aHUs ITOTOMbI.
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Bo Bropoit monopuHe XVIII B. 1Mo yacTHO# HMHUIIMATHBE ObLIO
OpraHM30BaHO MaHHIeMMCKOE METEOPOJIOTHYECKOE ODILECTBO, KOTO-
poe co3naio B EBpone Ha 1o6GpOBOIBHOIT OCHOBE ceTh U3 39 MeTeopo-
JIOTMMECKUX CTaHIUH (B ToMm uucie Tpu B Poccuu — C.-IletepOypr,
Mockga, IbIIMEHCKUI 3aBOm), YKOMIUIEKTOBAHHBIX €IHMHOOOpa3HBIMHU
Y MpOrpagyrMpoBaHHBIMU Npubopamu. CeTb (YHKIIMOHUpOBAIA 12 JeT.
PesynbraTel HabGomeHWit ObUIM OMyOMMKOBaHB. OHU CTUMYJIMPOBAIU
JaJbHEHIee pa3BUTHE METEOPOJIOTHYECKMX MCCIIEIOBAHUM.

22.2. B cepenuHe XIX B. BO3HHMKAIOT IEpPBHIE TrOCydapCTBEHHEIE
CeTH CTAaHUMH, a yXe B Hayale Beka TpyaamMu A. ['ymbosbara u
[.J. JoBe B epMaHuy 3aKJIaIbIBAIOTCS OCHOBHI KiMMaTosnornd. OKoo
1820 r. I'.B. Bpannec B I'epMaHUM HaHEC HA reorpaUYECKUE KapThl
HabmoneHusi MaHHreiiMckoii cetu cTaHuMii. TakuM o6pa3oM MOSIBU-
JIUCh TIEPBbIE CUHONTUYECKUE KapThl, MMO3BOJIUBIIME OOHAPYXUTh 00-
JIACTU BBICOKOTO M HMU3KOro JaBieHUsl. OHU OKa3alucCh MOABVIKHBIMU
Y ABUTINCh, KaK MPaBWIO, C 3amaga Ha BOCcTOK. Ilociie uzobpeTeHus
tenerpacda ¢ 50-x IT. 10 MHULIMATHBE 3HAMEHMTOrO acTpoHoma Y. Jle-
Bepbe Bo PpaHuuu U anMupaia P. @uiiposs B AHITIMHM CUHOIITHYECKUI
METOII UCCIIEN0BAaHUS aTMOCGEPHBIX TTPOLIECCOB OBICTPO BOLLIET B 0O0IIEE
yrotpe6yieHue. Ha ero ocHoBe BO3HHKIIA CITyX0a MOroabl M HOBast OT-
paciib METCOPOJIOTMIECKON HAYKH — CUHONMUYECKAs: Memeopono2us.

22.3. K cepenune XIX B. OTHOCUTCS OpraHM3alysl MIEPBbIX METEO-
POJIOTUYECKUX UHCTUTYTOB, B TOM 4Mcie [J1aBHOW ¢uU3nueckoi (HbIHE
reousnueckoit) obcepsatopun B IletepOypre (1849). Ee mupekrtopy
(c 1868 mo 1895 r.) M. Buwibay nmpUHaLIeXaT UCTOPHYECKAs 3acIyra
opraHu3auuu B Poccun oOpa3iioBoii METEOPOJIOTHYECKON CETH W psil
KalUTAJIbHBIX MCCIENOBAHUA KIMMATHYECKMX YCJIOBUiT cTpaHbl. [lo-
MOIUHUK Bunbma, a mosnHee nupekrop obcepsatopuu M.A. Prikaues
6bL1 OpraHu3aTopoM ciayx6b nmoroasl B Poccun (B Hayasie 70-x IT.).

Bo Bropoit monoBuHe XIX B. ObUIM 3aJI0XKE€HBI OCHOBHI OUHAMU-
YecKou memeopoaocuu, T. €. IPUMEHEHUS 3aKOHOB T'MIPOMEXaHUKU U
TEPMOAMHAMUKHU K HCCIIEAOBaHMSIM aTMOC(EPHBIX IpolleccoB. boib-
LIOM BKJIAA B 3Ty 00JacTh METEOpOJIOrMU ObUT crmejaH KopuonucoMm u
Ilyacconom Bo ®panimu, B.@eppenem B CIIA, I'. ['enbMronsueM B
I'epmanuu, I'. MoHnom u K. I'yien6eprom B Hopseruu. B 310 e Bpemst
HCCIIENOBAaHUE KIIMMAaTa B TECHOM CBSI3M C 0OOLUEi reorpapuveckomn
00CTaHOBKO#M OBUTO CWIBHO MPOABHMHYTO TPYAaMM BEJIMKOIO PYCCKOro
reorpada u kmMaroyiora A.U. BoeiikoBa, a Takke 0. 'aHHa B ABcTpuH,
B. KénneHa B I'epmaHuu u npyrux. K KOHIy CTOJNETHSI YCWIWIOCH
U3YYEHUE PaOUALlMOHHBIX M 3JIEKTPUYECKUX MPOLIECCOB B aTMocepe.

22.4. PasButue mereoposiorud B XX B. 1IUI0 BCe HapacTalOLIMMU
TeMnaMu. B oyeHb KpaTKoil XapaKTEpHUCTHKE 3TOTO pa3BUTHSI Ha30BEM
TOJILKO HECKOJIbKO objacteif. Ycmexu AMHAMHYECKOW METEOpOJIOTUM
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B IEpBOM YETBEPTH BeKa ObUIM CBsi3aHBI ¢ TpyaamH B. beepkHeca u ero
yyeHukoB B Hopseruu, M. Mapryneca B Ascrpuu, B. Hamup-1lloy B
AHnmn, A.A. @punmana, H.E. Kounna, U.A. Kubensa, JI.B. Keepa B
CCCP, K.I'. Poccou B IlIBennu. PaGoTEI IO TEOPETHUECKOI METEOPO-
norum, ocobeHHo B CoerckoM Colose, Bce 0oJiee COCPEeIOTOYMBA-
JIMCh Ha TpobJieMe YMCIEHHOro MpOrHo3a, XOTS MHOHepcKas paborta
JI. Puuapncona (AHrnusi) B 1922 r. okoHumwiachk Heynaueil. IlepBoiit
KPYTHBIN ycrex B 3Toi obsactu 6bu1 qocturHyt UL.A. Kubenem (1940),
JIalbHeillee pa3BUTHE TEOPHUs IMPOTHO3a METEOPOJIOTMYECKUX TMoJiei
noiryyuia B paborax akanemuka I'.M. Mapuyka, akanemuka A.M. O0y-
xoBa, E.H. boimnosoit, H.U. byneesa, M.U. IOnuna, A.®. [{10610Kka u
apyrux (CCCP), K.T'. Poccou, XK. Yapuu, H. ®wuiunca, JIx. Cmaro-
puHckoro (CIIA). C mosiienneM DBM 3TH mepBOHAYaJlbHO YHCTO
TEOPETUYECKUE HCCIIEOBAaHUS OYEHb OBICTPO HAIIUIM NMPUMEHEHUE B
npakTuKe pabotsl ciayx6nr moroasi CCCP, CIIA, Aurnuu, PpaH-
M, F'epMaHUM M MHOTMX JIpYyTMX cTpaH. CHMHONTHYECKas METeopo-
JIOTHSI TaKKe OBICTpO LIArHyJa Briepen ocoOeHHO Oyaromapsi paboram
B. beepkheca, . beepkueca, I1. Cons6epra, T. bepxepoHa B Hopse-
ruu, A.U. AckHasus, C.I1. Xpomona, X.I1. ITorocsiHa, B.A. byraesa,
B.A. Ixopaxuo, H.JI. Tabaposckoro, b.Jl. Ycnenckoro B CCCP,
C. Ilerrepcena B Hopserun u CIIA. B.I1. Mymeranosckuii, I'.51. BaH-
redreiiM, E.H. bimHosa, C.T. ITaraBa, A.A. I'upe, AJI. Kau, H.A. Bar-
POB HaYaJIM pa3pabaThiBaTh BAXHEMIIYIO B MPAKTUYECKOM OTHOLLEHUH
po0JIeMy ITOJITOCPOYHOTO IMPOrHO3a MOTOMIbI.

22.5. bonpliue ycmexu OOCTUTHYTHI ¢ Hayaia XX B. B o0yiacTu
a’3poJIOTMYECKHMX MCClieqoBaHUil. Bo MHOTHMX CTpaHaX BBIABHHYJIHUCh
BHIIAIOIIMECS OPraHU3aTOphl M MCCJIENOBATEIM B 3TOM, TOrHA €lIe
HOBOM HarmpapieHuM. B yactHoctu, B 1902 r. A. Teiicepan ne bop
(®paH1Ks) OTKPBUI CYIIIECTBOBAHME TPOITONAay3bl U CcTpatocdepbl. ITO
OTKpBITUE BCKOpe Oblo moarBepxaeHo P. AccmaHoMm (I'epmanus).
[Mo3mHee cTano 3HAMEHUTHIM MMSI MU300peTaTesisi MEPBOr0 Pagdo30HAA
I1.A. MonyaHoBa. lllupokoe HMCMOJb30BAHUE PaIUOJIOKALIMOHHOMN
TEXHUKH [UISI a3POJIOTMYECKUX HCCIIENOBAaHMI CBSI3aHO C MMEHAMHU
I'.A. I'oneresa, B.B. Kocrapesa, b./I. PoxnecrBeHckoro. Ha ocHoBe
JOCTIDKEHUM BO BCEX YKa3aHHBIX O0JIACTSIX METEOPOJIOTMM B HACTOS-
Iee BpeMsI B OTPOMHOM CTENEHH YBEJIMYWINCH (haKTUUECKUE 3HAHUS
U YIIIyOWINCh TEOPETUYECKUE TMPENCTABIECHUS 00 001Iei HMPKYIALMA
atMocchepbl — MeXaHHU3MeE BEJIMKOTO KPYroBOpOTa BO3MyXa Ha 3emiie.

22.6. Beauk B XX B. M NPOrpecc B aKmuHomempuu — YYEHUU O
pagyanuu B atMocdepe. OCHOBHEIE 3aCIyrd B pa3paboTKe METONOB U
npuOOpOB UISI U3MEPEHUST TTOTOKOB JIYYUCTOM SHEPTrUU, OpraHU3aLUU
ceTd akTMHoMeTpudeckux ctaHumii B Poccun 1 CCCP npuHamiexar
O.[1. XBonbcony, B.A. Muxenscony, C.1. CasuHoBy, H.H. Kanutuny,
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10 1. AuumeBckoMy. U3 MHOTMX UMEH YYE€HbIX, pabOTaBLIMX B 3TOH
o0acTi B Ipyrux crpaHax, otMeTuM A. Onrcrpema (IlIseums), C. JIaH-
mes u I'. A6bora (CILLA), ®. JIunke (I'epmanus). KpynHbiit BKiIag B
TEOpHIO TepeHoca JyyucToit 3Hepruu B arMocdepe BHecnu E.C. Kys-
Heuos, akagemMuk B.B. Illyneiixun, akanemuk B.E. 3yes, B.I'. Kactpos,
K.C. llIndpuH, a B u3MEPEHHUS paduallid ¢ METEOPOJIOTHYECKMX CITyT-
HuKoB — akageMuK K.5I. KoHnpaTseB.

22.7. CwibHO NMpOABUHYJIACH Briepend (PU3HKa 00JJAKOB U OCATKOB.
Kpynueie pe3ynsrathl B CCCP B 310i1 06mact nosimydeHsl H.C. Iuii-
kuHbIM, A.X. XpruanoMm, A.M. bopoBukoBeiM, W.I1. MasuHbiM. Elue
B 1930 r. B.H. O6oneHckuM ObUTM HavyaThl PabOTHI MO UCKYCCTBEHHOMY
BO3ACHCTBUIO HAa oOJyiaka. B majibHEMIIEM IO PYKOBOACTBOM akale-
muka E.K. ®enopoBa 3TH paboThl ObUTH JOBEACHBI A0 NMPAKTHYECKHUX
pe3yibTaToB (6opsda ¢ rpanoOouTHsIMK). 3a paboTHl IO UCKYCCTBEHHOMY
BosneiicTBio Ha oonaka E.K. ®emopos, I'.K. Cynaksemunze, U.A. Taii-
BapOHCKWI M IPYTUe€ yYEHbIE YIOCTOEHBI ['0CynapCTBEHHOM MPEMUU.

22.8. B CCCP, CIIA, Hopserun U IpyTHX CTpaHax IOSIBJIUCH
HOBBIE, YIIYOJIeHHBIE MOAXOABI K KJIMMATOJIOTMYECKUM HCCIIEIOBaHU-
M. OcobeHHO 00bII0# BKIan B pa3paboTKy npobyieM KJIUMaTOJIOTUU
B CCCP Bnecen tpymamu A.A. Kamunckoro, JI.C. bepra, E.C. Py-
ouniteiid, b.I1. AnncoBa, akagmemuka A.A. I'puropreBa, M.U. Bynsi-
ko, O.A. JIpo3noBa. Ilon pykoBoactBoMm M.M. CoMoBa, akanemMuka
A.®. Tpemnukosa, E.H. ToncTkoBa mpoBeeHbl OOIIMPHBIE UCCIENO-
BaHMs KiIMMata ApPKTMKM U AHTapKTWIbl. Pe3ynbTaThl MCCIEAOBaHUA
JIEAOBOro MaTepukKa 0000l1eHbl B «ATiace AHTAPKTUIbI», 38 KOTOPbIA
B.A. byraes, E.!. Tonctukos, A.®. TpeumrnnkoB yaocroeHsl ['ocynap-
CTBEHHOM MpPEeMHUHU.

22.9. B pa3BUTUM CEILCKOXO3STMICTBEHHON METEOPOJIOTUM 0OJIb-
1y10 poib chirpanu paborsl I1.1. bpoyHosa, ®.®. [laButas, C.A. Ca-
noxHukoso#, 10.1. Yupkosaa.

22.10. 3amMeyaTebHBIE pE3Y/IbTaThl B UCCIIEAOBAHUU TYpOYJICHTHBIX
3aKOHOMEPHOCTEN aTMOC(EPHBIX NBYDKEHUH, CTPOEHUM TPU3EMHOTO U
MOTPaHUYHOTO CJIOEB, a TAKKE MPOLIECCOB TEILIO- M BJIaroobMeHa B HUX
nosnydeHs! 3a nocneqHue 30—40 srer B Poccun akamemukom A H. Kon-
MOTOpOBEIM, akKageMukoM A.M. O6yxoBbiM, A.C. MOHMHBIM M MHO-
TMMH JPYTUMHU HCCIIENOBATENISIMHU.

22.11. Bo Bropoii nonoBuHe XX B. OPOMHOE 3HaYEHUE MPUOOPEIU
nmpoGyieMbl 3arpsi3HEHUsI aTMOc(epsl M PacIpoOCTpaHEHUsI TpUMecei
KaK €CTECTBEHHOro, TaK U (0COOEHHO) aHTPOIIOTeHHOTO ITPOMCXOXIe-
Hus. [lorpeGoBajioch co3naHue CHEHUATBHON CIYXObI 3arpsi3HEHHUIA.
IMon pykosonctsom akamemuka E.K. @enoposa u 10.A. U3pasnsa 3ta
ciyx6a ObUIa CO3JaHa 3a OYEHb KOPOTKOe BpeMs. Takxke ObICTpO
ObUTH pa3paboTaHbl METONBI pacyeTa PaclpOCTPAHEHUS IMPUMECEH.
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Pa3BuTHE HApPOIHOro XO3SHCTBA MPUBEIO K HEOOXOXMMOCTH Gosee
TILATEJIBHOTO y4eTa CBOMCTB aTMOchepHBIX TpolieccoB. [ToaTomy cramm
HMHTEHCHUBHO Da3BHBAThCS MHOTHE OTpac/y NMPHKIATHON KIMMATOJIO-
T'MH, TaKW€ KaK aBUAlIMOHHAs, MEAUIIMHCKAsI, CTPOUTEIbHAS U IIp.

22.12. Bo BceM MuMpe U B Hallleil cTpaHe 0O6bEM METEOpOJIOrHYe-
CKUX HCCJICHOBAHUN M YUCIIO ITyOJMKalMii OypHO pacTyT; HaKOIUIEH
GOJIBILION OMBIT MEXIYHAPOAHOIO COTPYAHHYECTBA B MPOBEACHUM Ta-
KHMX MEXIYHapOOHBIX MporpaMM, Kak IIporpamMma McciienoBaHus IJo-
OaTbHBIX aTMOC(HEPHBIX MPOLECCOB, M YHHUKAJIBHBIX 3KCIIEPUMEHTOB,
nomoOHBIX MexnyHapomHoMmy reodusndyeckomy romy (1957—1958),
ATIaHTHYECKOMY TpoIlM4Yeckomy 3kcrmepuMmeHty (1974), IlepBomy
rodanbHOoMy 3kcriepuMeHTy ITUTAIT (ITTSIT) (1978—1979) u T.14.

PasBuTHE 4YeoBeYECTBA BBIIBUTAET IEpPEN METEOpOJIOTUEH Bce
HOBBIE TTI00QJIbHBIE METEOPOJIOTMYECKUE TTPOOSIEMBI, TpeOyoLLUE KO-
JIEKTUBHBIX YCWJIMH METEOPOJIOrOB BCEX CTPaH U, KOHEYHO, COXpaHEHHUS
MHpa Ha HAllle# TUIaHETE.

Bonpocut

1. Yro Ha3biBaeTcs atMocepoit? Kakasi pa3HuLia MeXITy BOIOH M BO3IY-
xoM? Kak cKasbIBaeTcsi 3TO pa3inuve B (hOPMHPOBAHMM BEPXHEW TPAHMILIBI
atMocdepnbi?

2. Kakasi Hayka Ha3bIBaeTCsl METEOpOJIorueii?

3. B yeM 3akmoyaeTcsi OCHOBHAs 3aJaya MeTeoposioruu?

4. Yto Ha3bIBaeTCs KIMMATOJIOTHE?

S. Ytro noHUMaeTCs Mo JIOKAIbHBIM U IIOOIbHBIM KIMMaToM?

6. B yeM 3akmoyaeTcst MPaKTHYECKOE 3HAYECHHE METEoposIoruu?

7. B ueM 3aKTI04aeTCsl MPAKTUYECKOE 3HAYEHHE KIIMMATOJIOTHH?

8. Uro Takoe morona?

9. KakmM1 BeJIMYMHAMM Y KaKMMM SIBJIEHUSIMUM XapaKTepusyeTcst roroga?

10. Yto BBI 3HaeTe 06 MCTOUHMKAX IHEPIHMHM aTMOCHEPHBIX NPOLIECCOB?

12. Kakue reorpaduyeckuie ¢GakTopsl BIMSIOT HA KJIMMaT?

13. Ha3zoBuTe riaBHble HCTOYHHKM 3HAHHUI 00 atMocdepe.

14. TlepeyncanuTe OCHOBHBIE METOABI MCC/IENOBAaHUs, IPUMEHSIEMbIE B Me-
TEOPOJIOTHM.

15. Yro Takoe MeTeoponornyeckue HaomoneHus? Kakosa nporpamMma Ha-
6moneHUi Ha METEOPOJIOTUYECKUX CTAHLIUSIX?

16. Uto TaKoe a3posiorm4eckue CTaHIIMM M KaKue HabMIoneHss OHU BemayT?

17. Yto Takoe MeTeOpOJIOrMYeCKas CeTh?

18. KakoBbl TpeOoBaHUsA, NMpeqbsBIsieMble K HAOMIONEHUSM Ha METEOpPO-
JIOTUYECKO# ceTu?

19. Kak Mcnosb3ytoTcsi MICKYCCTBEHHBIE CITYTHMKU 3€MJIM B METEOPOJIOrHH?

20. Kakoii Han6onee ynoTpeOUTeTbHbIA CrIocod 0TOOpakeHUSI METEOPOJIOTH-
YecKOM M KIMMaTHYecKoi MHGOopMalLMK I aHaIM3a COCTOsSIHUSA atMocdepbl?

21. Onuumre 3ana4n BceMHpHO# MeTeOpOJIOrMYECKOi OpraHU3alyM.

22. Kakosbl 3amaun PenepanpHoit Cyx0b PoccHH MO rMApOMETEOPOJIO-
MU ¥ MOHUTOPHHTY OKpYXalolieil cpeini?
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I'naBa BTopas
BO31¥YX U ATMOC®EPA

Ammocgpepa cocmoum u3 cmecu 2a3068, Ha3bl8aemoU 6030YXOM.
B Bo3myxe BO B3BELLIEHHOM COCTOSIHUM HAXOHATCS XXKMIKHUE U TBEpIbIE
yactuyku. OO6lasi Macca 4yacTWll HE3HAYMTEIbHA B CPaBHEHHUHM CO
Bceil Maccoit atMocgepnl. Kak Bcskuii ra3, BO3MyX XapaKTepHU3yeTcs
JABJICHUEM, TEMIIEPATYPOii, IUIOTHOCTBIO, COCTABOM.

1. ATMOC®EPHOE JABJIEHME

1.1. U3 Kypca ob1ueit (pU3MK1 U3BECTHO, YTO BCAKUMN ra3 Ipou3-
BOOMT JaBJI€HHE HAa OrpaHUYMBAIOLIME €r0 CTeHKU. JlaBieHue Ipen-
cTaBisieT Co0OOi pe3yJbTHPYIOLIYI0O CHIY YAApOB MOJIEKYNl 00 3TH
CTEHKH, CHJIa HAIpaBjieHa HOPMAJIbHO (NEPMEHAVKYSIPHO K CTEHKE).
Yucaosoe 3nauenue (Modyav) 3moii cuavt F, omnecennoli k naowaou S, u
Hazwviearom Oaénenuem. CaedosamenvHo, 0aereHue ecmbv Cuaa, NPUXoos-
Wasca Ha eGUHUYY NAOWAoU, HANPABACHHAS NEPNeHOUKYAAPHO K Hel:

p=F/S.

ITockonbKy HaBieHHE ra3a OOYCJIOBJIEHO ABVDKCHUSIMU €0 MOJIEKYII,
T.€. TOH «OGOoMOGapAMPOBKOIl», KOTOPOIl OHU MOABEPralOT CTEHKHU, TO
OHO 3aBHCUT OT CKODOCTH IBWDKEHUN MoiyeKyia. M3BecTHO, 4To npu
603pacmanuy memnepamypsl U COXpAHeHUU Heu3MeHHbiM obvema 2a3a
CKOpOCMU MONEKYNSAPHLIX OBUNCEHUL Y8eAUMUBAIOMCA U, C1e008amenbHo,
pacmem Oaenenue.

IlpencraBuM cebe MOKOSAILLYIOCST aTMOochepy U MBICIEHHO BbLIE-
JIMM B HE# Kakoi-To o0beM Bo3myXa. Bosmyx BHYTpU 3TOro obnema
HCIBITHIBAET JABJIEHHE OKPYXAIOUIEro BO3Ayxa Ha BOOOpaxXaeMble
CTEHKM, OrpaHMYMBAIOIIME NaHHBIA 00BeM. Bo3zmyx u3HyTpH obbeMa
OKa3bIBaET TAKOE K€ JaBJI€HUE Ha BooOpaxaeMble CTEHKM M Ha OKpY-
XKalolUi Bo3myx. BolIeIEHHBI 00beM MOXET OBITH CKOJIb YTOOHO Ma-
JIBIM U B TIpefene cBoaMTCs K Touke. TakuMm oOpa3oM, 6 Kasxcdoi mouke
ammocghepvr umeemcs onpedenenHoe ammocgepHoe daenerue, uiu oaene-
Hue 803dyxa. B 3TOM pacCyXIE€HUM OpUEHTALUsA CTEHOK BBIIEJIEHHOTO
BOOOpaXaeMoro oobemMa He Mrpajia HUKaKOro 3HaueHus: Kak Obl MbI
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HU OPUEHTUPOBAIN CTEHKH BOOOpaXkaeMoro oobema, Bce paBHO B IIO-
KOSIIIIEMCS BO3OyXE JABJICHHE Ha 3TH CTEHKM W3BHE U U3HYTPU 0ObeMa
Oyner onrHakoBbIM. IHBIMM CJIOBaMHU, 8 nokosuemcs 6803dyxe daene-
Hue He 3agucum Om HANPAGAeHUs. HOPMAAU U, C1e008amMenbHO, A6ASemcs
CKAAAPHOU 6EAUMUHOLI.

1.2. OCHOBHBIM TIPMOOPOM I M3MEPEHUS aTMOC(HEPHOTO AaBJie-
HUSI CIIYXUT PTYTHBIM Oapomerp. B mpubope arMocdepHoe naBieHHE
YPaBHOBEILUBAETCS NAaBICHUEM CTOjI0A PTYTH; JABJIEHUE CTOJIOA PTYTU
CO3IAaETCS1 BECOM CTOJIOA PTYTH, MPUXOMSIMMCS Ha IUTOIIAIb OCHOBA-
HUS cTO0A, T.6. Ha €OWHUILY TUIOIIAIH, CIEHOBaTEIbHO, aTMOCGEpPHOE
JaBjeHUe — 3TO BeC CToJi0a BO3myxa, MPUXONSIIMIACA HA €IUHMILY
IUIOLaAM, T.€. Ha 1 M2, MO M3MEHEHMSIM BBICOTHI PTYTHOIO CTOjI6a
MOXHO CYIUTb 00 U3MEHEHHUSIX aTMOC(HEPHOIO NaBJICHMS.

Hpyrue mpubopsl U3MepeHUss aTMoc(epHOro naBieHUs (aHepou-
Ibl, 6aporpadsi, mMereoporpadbl, pagMo30HABK WU AP.) OCHOBAaHbI Ha
onpenesieHuy aedopMaldii YyIIpyroi MmycToil BHYTPU MeETaJUTMYECKOi
KOPOOKM, KOTOpbIE NMPOMCXONAT IPH U3MEHEHHUSIX BHEIIHEro IaBiie-
Hus Ha Hee. [IpubopH 3TOro THIMA HYXHO TapUpOBaTh (IPaxIydpoBaTh)
IO MOKAa3aHUSM PTYTHOro GapoMeTpa.

1.3. Bo3ayx B 3aKpBITOM (HE repMETHYECKM) MTOMEIIEHHH CBOOOMI-
HO BBHIDAaBHMBAET CBOE NABJIEHUE C HAPYXHBIM BO3IYXOM 4Yepe3 OKHa,
LIEJIM U TOpbl B cTeHax. PazHuIla MeXTy aTMocepHBIM TaBJICHUEM B
MOMELIECHUM MOJ, OTKPBITHIM HEOOM M Ha TOM X€ YPOBHE OOBIYHO CO-
BEpLICHHO He3HauuTenbHas. [Io3ToMy Ha METEOpOJIOTMYECKUX CTaH-
LUSX HET HYXAbl MOMEIIaTh 6apOMETPHI MOA OTKPLITHIM HEOOM — MX
YCTAHARJIMBAIOT BHYTPH IOMEIIEHMS.

1.4. B C (MexmyHaponHasi CUCTEMa €IWHMII) JABICHUE M3MeE-
pserca B mackasix (I1a). OnuH mackajib — 3TO JaBJIECHHWE CWIOH B
1 Hetotod (H), mpuxonseecss Ha mwiowans 1 M2 (1 Mla=1 H-M32).
B Mereoponorud 10 HEAABHETO BPEMEHU MCMOJIB30BAJIach €AMHHUIA
JaBJICHWs, Ha3bIBaBlIasiCsl MWLUTUGAapoM (MOap), KoTopasi MpeACTaBIIs-
er mamieHue cwioil B 10° auH, npuxonsiueeca Ha 1 cm?; 1 m6ap =
=100 IMa =1 rl1a; 1 rlla = 10? [Ta.

Caedosamenvro, o0un munsubap pasen 100 nackanam, usu 1 eexmo-
nackano. Ima eOuHUUa 0QeAeHUS U NPUHAMA Celac 8 Memeopoaoeul.

1.5. Ha npakTuke IMPOKO MCIONb3YETC BHECUCTEMHAsI €MUHHULIA
JaBie€HUs — 1 MM PT. CT., HO OHA HE JOJDKHA YIIOTPEOISATECS B Hay4-
HOIi M yyeOHOM nuTepatype. Haiimem mepexox ot 1 MM pT. CT. K rek-
Tonackamo. JlapieHue B 1 MM pT. CT. — 3TO BeC CTOJI0A PTYTH BBICO-
TOii B 1 MM, npuxomsumiica Ha 1 M2 Ha ypoBHE Mopd M MpoTe 45°.
IlrotHOCTh pryTH 13,596 - 10° KT * M3, ycKOpeHME CBOGOIHOrO mMane-
Hust 9,80665 m/c:

1 MM pr. c1./1 M2= (0,001 M3/M2) - 13,596 - 103 kr- M3+ 9,80665 M- c 2=
= 133,33 kr-m/M?-c?= 133,33 H/m2= 133,33 ITa = 1,3333 rlla.
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CrnenosarensHo, 1 rIla = 0,75 mm pr. ct., 1 rlla = 3/4 MM pT. CT.,
1.e. 1 MM pT. cT. = 4/3 rlla. HopmansHoe naBnenue — 760 MM pT. CT.
Ha muporte 45°. 760 MM pT. cT. =760 - 1,3333 rlla=1013,3 rlla=
=101 330 ITa. Cpenxee atMocdepHOe NaBIEHHE Ha YPOBHE Mops OM3-
ko K 1013,3 rlla.

OnpenenuM, Kakasi BBICOTa PTYTHOTO CT0jI6a OyIEeT COOTBETCTBO-
Batb 1000 rITa: 1000 rITa = 1000 - 0,75 MM pT. cT. = 750 MM PT. CT.

2. TEMIIEPATYPA BO3J1YXA

2.1. Bo3dyx, kak u écsakoe meno, 6cec0a umeem memnepamypy, om-
AuuHyI0 om abcoaromnoeo nyasa. Temnepamypa 6030yxa 6 Kaxcool mouke
ammocgepsl HenpepbieHO MeHAemcs C U3MereHuem epemenu. Kpome moeo,
6 PA3HbIX Mecmax 3eMau 8 00HO U Mo Xce 8pemMsi OHA MAKxce PAa3Iu4Ha.
Y 3eMHOI MOBEPXHOCTH TEMITEpaTypa BO3IyXa MEHSIETCSI B LIUPOKHX
npeaenax: Haubojiee BBICOKOE 3HAYEHHUE TEMIIEPATYpHI, U3MEPEHHOE
IO CHX TOp, B TPOITMYECKMX IMYCTHIHAX — HemHoro Huxe 60°C, a ca-
MO€ HHU3KOE 3HAaYeHHE TeMIlepaTyphl Bo3doyXa, HaOMiomaBllieecsi Ha Co-
BeTCKO#M cTtaHuuM «Boctok» B AHTapkTHae, okoino —90°C. Takum 00-
pa3oM, pa3Max 3HAQUCHUil TeMmIlepaTypbl y 3€MHOI ITOBEPXHOCTH Ha
3eMHOM I1ape paBeH 150°C.

2.2. TemnepaTypa Bo3OyXa, a TAKXe IOYBBI U BOOLI B METEOPOJIO-
M B GOJIBLIMHCTBE CTpaH u3Mepsiercs B equHuilax CH, T.e. B rpamy-
cax MexmyHaponHo# TeMNepaTypHOM IIKaJbl, Wi IIKaubl Llenncus
(°C). Honp 370 HIKAIBI MPUXOAUTCS HA TEMITEPATYpy, NMPH KOTOPOi
taer aexd, a 100°C — Ha TemmepaTypy KMIIEHHS BOABI (M TO U ApYToe
npy HopMaibHOM AaBjieHun — 1013 rlla).

Hapsimy co mikanoit Llenbcust IIMPOKO pacIpoCTpaHEHa, OCOOEH-
HO B TEOPETUYECKMX paboTax, abCoNIOTHasA LUKajga TeMIlepaTtyp, Wid
wkana KenpBuHa. Honb 3TO# 1LIKaJBl COOTBETCTBYET IMOJIHOMY IIpe-
KPAllIEHUIO TEIUIOBOTO XaOTHYECKOTrO IBVDKEHHMS MOJIEKYN, T.€. caMoOM
Hu3Koi temneparype. Ilo wikane Lenscusi ato 6ymer —273,15°C (Ha
MPaKTUKE 33 aOCOJIOTHBIN HOJMb Hepenko mpuHuMalot —273°C). Edu-
Huya abcoaomuoi wkansi, Hasveaemas Keaveunom (K), pasna eounuye
wranvt Leavcus: 1 K= 1°C. 1o aGcomoTHOM 1IKaJle TEMIIEpaTypa Mo-
XET OBITh TOJILKO IMOJIOXUTEJIbHOM, T.€. BbILLIE aOCONIOTHOTO HYJIS.

B dopMynax temriepatypa no abCOMOTHOM 1IKaie 06LIYHO 0003HAa-
yaetca 7, a remneparypa no Llenbscuio — t. Ilepexon ot TeMieparyphl
no Llenscuio K TemiiepaType Mo abCONIOTHOM INKaJie OCYLIECTRIISIETCS
o opmyie

T=1t+273,15.

2.3. B CIIA, AHIIMM ¥ HEKOTOPBIX CTpaHaxX ObiBlIel BpuUTaHCKOM
HMIIEpUU 0 CHUX TIOp MCIOJNb3yeTcs TeMmmepatypHas mkaia PapeH-
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reifta. 3a HOJIb B 3TOM HIKaJIe NPUHATA TEMITEPATYpPa CMECH CHEra M Ha-
marthipsa, a 3a 100°F — HopmaiibHast TeMIiepaTtypa 4eJI0BeYECKOro Teja.
ITo mxane Papenreitra 0°C coorBerctByeT +32°F, a 100°C — +212°F.
Taxum o6pazom, 100°C = 180°F, orcroma 1°C = (9/5)°F, 1°’F = (5/9)°C.
IMepexoxn ot wkansl Papenreiita K mkane Llenncus u HaoGopoT ocy-
HIeCTBIIsIETCS Mo popMysiam

t°C = (5/9) (t'F — 32),
t'F = (9/5) t°C + 32.

Orciona MOXHO omnpenenutb, 4ro 0°F COOTBETCTBYeT NMPUMEPHO
-17,8°C.

3. COCTAB CYXOIr'O BO3IYXA
Y 3EMHOH ITOBEPXHOCTH

ATMochepHBIif BO3NyX y 3€MHOH TMOBEPXHOCTH, KaK IPaBMIIO,
eraxcHblli. DTO 3HAYMT, YTO B €r0 COCTAB BMECTE C APYTMMM ra3aMu
BXOIUT 600sHOU nap, T.€. ra3oobpasHas ¢asa sonel H,0. B ormume
OT APYTUX COCTaBHBIX YacTeil BO3MyXa COIEepXaHHE BOMSHOIO Iapa B
BO3IyXE MEHSETCS B 3HAYMTEIBHBIX MpeNesiax: y 3€MHOM MOBEPXHOCTH
OHO KOJIeOJIETCSI MEXIY COTBIMM JNOJISIMU NMPOLEHTA M HECKOJbKMMH
MPOLEHTAMU. DTO OOBSCHSAETCS TEM, YTO NPH CYIIECTBYIOLIMX B ar-
Mochepe TeMmmeparypax W HaBJIEHMSIX BOISHOI IMap MOXET IEPEXO-
IUTh B XUIKOE (Boma) M TBepaoe (JIed) COCTOSIHUSI M HAao6OpoT, Mo-
XET MOCTyINaTh B aTMOC(epY 3aHOBO BCJICACTBUE MCIIAPEHUS C 3€MHOM
MoBepXHOCTU. [103TOMY OGBIYHO B METEOPOJIOTMM CHayaja paccMar-
pUBAIOT OTAEJIBHO CYXOil BO3OyX M BOISHON Map, a 3aTeM BJIAXHBIA
Bo3ayX. KpoMme BOOSTHOro mapa CyIECTBEHHO MEHSETCSI B BO3IyXe
TaKXe colepXKaHHe YIJIEKHCIIOrNO ra3a U O30Ha.

Bo3nyx 6e3 BomsiHoro mapa HasbIBalOT CyXuM. Y 3€MHOI ITOBEPX-
HOCTH CYXO# BO3IyX comepXHUT 78% mo ooneMy (76% mno Macce) a3ora
U 21% mo oowemy (23% mo macce) KMCIIOpona, T.€. CyXOil BO3MyX Ha
99% COCTOMT M3 IBYXaTOMHBIX MOJIEKyN a3oTa N, u xucnopoma O,.
OcraBuniics 1% mnoyTH LIEJIMKOM NPUXOOUTCS Ha aproH Ar. Bcero
0,03% mpuxomuTca Ha nMoKcuI yriepona (ymexucisiit ras) CO,. Co-
JiepXXaHNe MHOTOYUCJIEHHBIX IPYTHX Ta30B, BXOAAIMX B COCTaB IPH-
36MHOTO BO3JyXa, COCTAaBJISIET THICYHbIE, MIWUIHOHHBIE U MWUIMAP/-
HBIE JIOJIM TipolieHTa. 310 HeoH Ne, renmii He, metan CH,, Kpunrox
Kr, Bonopon H,, 3akuce azora N,O, kceHoH Xe, 030H O;, TMOKCHI
asora NO,, miokeun cepel SO, ammuak NH,, yrapueni ras CO, iton 1,
panoH Rn u ap. Bce mepeyucieHHBbIE BBILIE COCTAB/IAIOIIME CYXOrO
BO3AyXa BCETIa COXPAHSIOT ra3o00pa3HOEe COCTOSIHME IpH HabIonao-
nmxcsl B atTMocdepe TeMriepatypax M JaBJICHUU HE TOJIBKO y 36MHOM
MOBEPXHOCTH, HO U B BBICOKHX CJIOSIX.
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CocTaB cyxoro Bo31yxa y 3eMHOMH NOBepXHOCTH, %

Ne, He, CH,,
Kr, H,, N,0,
CocraB N, o, Ar Cco, Xe, Oy, NO,. SO,,
NH;, CO, I, Rn
Mo o6bemMy 78,08 20,95 0,93 0,03 0,01
Mo Macce 75,52 23,15 1,28 0,046 0,004

IIpolieHTHBIN COCTaB CYXOro BO3[yxXa y 3€MHOM ITOBEPXHOCTH
oueHb IOocTOsIHEH. OMHAKO B HACTOsIIEE BpeMs B aTMocdepy MmocTy-
maeT OoJIbILIOE KOJUYECTBO ra30B, KOTOPBIX HE OBLUIO B €€ COCTaBe
paHblile, HAIIPUMEP HEKOTOPhIE XJIOP(HTOPYTJIEBOAOPOALI, B TOM YUCJIE
¢peoHbl. OcOOEHHO BaXXHOE 3HAYEHHUE UMEET U3MEHEHUE COlepXaHUSs
IUOKCcHUOA ymiepona M o3oHa. CXKUraHue OrpOMHBIX KOJHUYECTB HC-
KOIIa€MOI0 OPraHMYeCKOro TOIUIMBA NMPUBEIO K CHUCTEMATHYECKOMY
yBenuyeHu1o KoHuentpauuu CO,. Tak, mo maHHbIM HaGmOAEHUH
mobanbHoe conepxaHue CO, ysenmnumiock Ha 30% or 280 ppmv B
koHue XVIII B. no 358 ppmv B 1994 r. Kpome Takoro ob6uiero ¢oHo-
BOrO BO3pacTaHHUs MUOKCHUIA YIJIepola HaOMIOMaloTCI M JIOKAJBLHBIC
yBeluyeHus: obbemHoro coxepxanusd CO, B MPOMBILUIEHHBIX LEHT-
pax, B BO3MyX€ 3aKPBITHIX TUIOXO BEHTWJIMPYEMBIX MOMEIIEHHH, B Iro-
polax CO CKOIUIEHMSIMU aBTOTPAHCIIOPTA, TE €ro CoaepXaHHe MOXET
pocturath 0,1—0,2%. B cBs3u ¢ 3TUM, KOHEYHO, YMEHBIIAETCs, HO
BECbMAa HE3HAYUTEJIbHO, MPOIEHTHOE COAECpPXAaHHE a30Ta U KUCJIOpO-
na. CoBeplIEHHO HE3HAYUTEIBHO M3MEHSETCS TAKKE MPOIEHTHOE CO-
JEpXaHUE a30Ta U KMCIOpoAa TMOM BIMSHUEM MECTHBIX M BPEMEHHBIX
U3MEHEHU CoIepXaHUs B BO3Myxe aMMMaka, iiona, paloHa U JIPYTUX
ra3os, MOMaNaloNMX B aTMOCHEPY C MOBEPXHOCTH ITOYBHI U BOIBI.

4. BOISHOM IIAP B BO3IVXE

4.1. Bo BIaXHOM BO3IyX€ y 3€MHOH ITOBEPXHOCTH COXEPXKAHHE
BOJASIHOTO Mapa CoCTaBisgeT B cpeaHeM oT 0,2% B MOJSPHBIX HIMPOTax
o0 2,5% y 3KBaTOpa, a B OTHEJBHBIX CJIy4YasiXx KOJIEOJETCS MOYTH OT
HyJis1 10 4%. B CBSI3M ¢ 3TUM M NMPOLIEHTHOE COOTHOILLIEHUE APYTHX Ia-
30B BO BJIAXXHOM BO3dyxe IepeMeHHoe. Yem Ooiblile B BO3MyXe BOIs-
HOTO MMapa, TEM MEHbMIas YacTh 00beMa BO3MyXa IPUXOOUTCS Ha IO-
CTOSTHHBIE Ta3bl MPU TeX Xe NaBJI€HHU U TeMIlepaType.

BonsiHoit map HempepsIBHO MOCTYIAeT B aTMOcheEpy IyTeM HCIa-
PEHMS C BOAHBIX MIOBEPXHOCTEMN U BJIAXHOM MOYBEI, @ TAKXKE B PE3yJib-
TaTe TpAHCIUpalUK pacTeHusAMH. IIpy 3TOM B pasHBIX MeCTax M B
pa3HOe BpeMsl OH TMOCTYIAeT B aTMOC(EPY B Pa3IMUHBIX KOJIMYECTBAX.
OT 3eMHOI MOBEPXHOCTH BOOSAHOM IAp pacIpOCTPAHSETCS BBEPX,
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a BO3OYIIHBIMU TEYEHUSIMM TMEPEHOCUTCS U3 OOHUX MeCT 3eMJId B
IpyTHe.

KonnuecTBO BONSIHOrO IMapa B JaHHOM 00beMme aTMocdhephl He
MOXET BO3pacTaTb OECKOHEUHO. Jis kaxicdozo 3HaueHus memnepamypbl
cywecmeyem npeoesbHO 803MONCHOe Koauvecmeo 600sHozo napa. Kornma
TaKO€ KOJIMYECTBO IOCTUTHYTO, B00SHOU Nap HA3bi6AI0OM HACLIUAIOUUM
(uau Hacolwennbim), a 8030yx, codepxcawuii e2o, — HacovlyerHbiM. Torna
FOBOPSIT, YTO B PACCMaTPUBAEMOM 00bEME BO3HMKAET COCTOSIHUE Ha-
CBILLIEHMSI.

CocTosiHUE HACHILUEHMSI OOBIYHO JOCTUTAETCS MPU MOHWXKEHUU
TeMIeparypsl Bo3ayxa. EciM COCTOSTHME HACBHILEHUSI NOCTUTHYTO, a
TeMIlepaTypa MPOLOJIKAET MOHIKAThCS, YacTh BOASIHOTO IMapa CTaHO-
BUTCS M30BITOYHON U KOHACHCUPYETCS, T.€. IEPEXOAUT B XUAKOE WIU
TBEpAOE COCTOsIHME. B BO3myXe BO3HUKAIOT BOASIHBIE KAIUTU WIH JICOS-
Hble KPUCTAUIBI 00JIaKOB ¥ TyMaHoB. B omHuX ciyyasix obnaka cHoBa
UCHApSIOTCS, B APYTUX — KAaIUIM U KPUCTAUIBI 00JIAKOB, YKPYITHSISICh,
MOI'YT BBINIACTh HA 3€MHYIO TMOBEPXHOCTh B BHIE OcCaakoB. ['opu3oH-
TaIbHBIA M BEPTUKAIbHBIN MEPEHOC BOISHOIO Iapa, UCIapeHHe
KOHJIEHCALIMsl, a TAaKXKE BbIMAaJ€HHE OCAIKOB NMPUBOIAT K TOMY, YTO
colepXXaHUE BOASHOTO Mapa B KaXIOM 00beMe aTMOChephl HEMpEphIB-
HO MEHSIETCSI.

4.2. C 600sHbIM nNapom 6 6030yXe U ¢ e20 nepexodamu U3 2azooopas-
HO20 cocmosaHus 8 Hcuokoe U meepooe CBA3GHbI 8ANCHelUlUe Npoyecchl
nozodst u ocobennocmu kaumama. Hanmdare BoasiHoro napa B atMocde-
pe CYILIECTBEHHO CKA3bIBAE€TCSl Ha TEIUIOBBIX YCJIOBHUSIX aTMOC(hepHl U
36MHOIl MOBEpXHOCTU. BOASIHON Map CWIBHO MOIJIOLUAET AJMHHOBOJI-
HOBYIO MH(PAKPACHYIO paiualiMio, KOTOPYIO U3Ty4YaeT 3eMHasl MOBEpX-
HOCTb. B CBOIO ouepenb OH caM M3JIydaeT MH(PPAKPACHYIO paaualuio,
OosbliIast 4YacTh KOTOPOM MIET K 36MHOI MOBEPXHOCTH. DTO YMEHbIIIA-
€T HOYHOE OXJIAXIEHUE 3€MHOM IMOBEPXHOCTH, TAKKE HIDKHUX CJIOEB
po3ayxa. Ha ucnapeHue Bonbl ¢ 3eMHOM TMOBEPXHOCTH 3aTpayMBaeTCs
6oJbLIIOE KOJMMYECTBO TEIUIA, & MPU KOHIEHCALlMM BOASHOIO Iapa B
atMocgepe M 4acTo B MECTaxX, BeChbMa YNAJICHHBIX OT paifoHa Mcmape-
HUS1, 3TO TEIUIO oTAaercsl Bo3ayxy. OO6siaka, BOHUKAIOLLKUE B PE3YJib-
TaTe KOHIEHCALlUM, OTPaXaloT M IOIJIOLIAIOT COJHEYHYIO paTuallvio
Ha €€ MyTU K 3¢MHO# moBepxHocTdu. Ocanku, BhINagalolye U3 obna-
KOB, SIBJISIIOTCSI BXKHEHIIUM 3JIEMEHTOM ITOrOIbl U KJIMMATa.

5. JABJIEHUE BOJIAHOI'O ITAPA
N OTHOCHUTEJ/IBHAA BJIAXHOCTD

Coodepxcanue 6003aH020 napa 6 6030yxe HA3bIBAIOM 6AANCHOCMbIO
6030yxa. Mepoii BIaXXHOCTH SIBJISIIOTCSI hapyuanbhoe 0agieHue 8003H020
napa (06biuHO daenenue 8005HO20 NAPA) U OMHOCUMENbHAS 6AANCHOCMD.
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5.1. BonsiHo#t map, KaK BCSIKHWIA ra3, CO3laeT OMNpeAeJICHHOE IaB-
JieHue. [laBieHue BOISTHOTO Tapa e MpOITOPIAOHAIBLHO €ro IUIOTHOCTH
(Macce B enMHHUIlE oObeMa) U ero abCONMIOTHON TemIepaType. lapie-
HHE BONSHOTO Iapa BHIPAXAETCS B TE€X Xe €IUHMIIAX, YTO U NaBIEHHUE
Bo3myxa, T.e. B rekronackansax (1 rIla =1 m06). Jaesenue 6oosnoeo napa
6 cocmosiHuu Hacvlwenus E Hasvieaiom daeéneHuem HACbIUEHHO20 800HO20
napa. 910 MaKCHUMaJIbHOE JaBJIEHHME BOISHOrO Iapa, BO3MOXHOE IpHU
aHHOM Temrieparype. OHO ompeneseTcs 3MIUPUYECKO (hopMyJioit
Mamnryca

E= EO . IOat/(b'H)’
rne Ey= 6,107 rlla — namieHMe HACHILEHHOTO Mapa MpH TEMIEpaTy-
pe t=0°C.

JaBjieHUE HACBILIEHHOTO BOISHOrO Mapa Hal YHUCTOW BOHON U
HAaIo JIBAOM OTIMYAloTCd. JIIs JaBJIEeHUS HACBIIIEHHOTO BOASTHOTO
rapa Haj YMcToi Bomoii koadhduiMeHTsl B opMysne MarHyca ciemayro-
mue: a=7,6326, b=241,9; mia naBjieHUs HACBILLIEHHOTO BOISHOTO
rmapa Hazno JibaoM a = 9,5, b= 265,5.

5.2. O4eHb YacTO BO3MYX CONEPXUT BOASIHOrO INapa MEHBIIE, YeEM
HYXHO JUIS €r0 HACBHILEHUS NpH NaHHOM Temriepatype. CteneHb 6im-
30CTH BO3AyXa K COCTOSTHMIO HACHILIEHUS XapaKTEepU3YIOT OMHOCU-
menvhoi éaraxnchocmolo. OTHOCUTEIBLHON BJIAXHOCThIO HAa3bIBAIOT OT-
HollleHHe (haKTUYECKOro NMapUUaJIbHOTO JABIEHUS e BONSHOro Iapa,
colepXallerocss B BO3OyXe, K JaBJIEHUIO HACHILIEHHOro BOASHOrO mapa
E nipu Temmnepatype 3TOro BO3IyXa, BEIPAXXEHHOE B MPOLICHTAX, T.€.

f=(e/E)-100%.
Hanpumep, npu temneparype 20°C maBieHHe HACBHIIIEHHOTO Mapa
E=123,4 rlla. Ecnu pakTHyecKoe NaBICHUE BONSHOIO IMapa B BO3XyXe
e=11,7 rl1a, To oTHOCUTENBLHAS BIAXHOCTh Bo3myxa f= (11,7 :23,4) x
x 100 = 50%.

5.3. JlaBjieHHE BOISIHOTO IMapa y 3¢€MHO# MOBEPXHOCTU Ha 3€MHOM
1ape MEHSIETCSl OT COThIX JOJieH reKTormackais (Ipu O4YeHb HU3KMX
TeMrieparypax 3umoii B AnTtapkruae U SAkyruu) no 35 rlla u Gonee
(y akBaropa). Yem Bo3myx Teruiee, TeM OoJbllie BOASHOTO Mapa MOXET
OH COIEepXATh B COCTOSTHMM HACHIILIEHUS U TeM OoJibllie MOXET OBITH B
HEM JaBjeHHE BoAsgHOro mapa. OTHOCHUTE/IbHAS BIaXHOCTb BO3IyXa,
OYEBUIIHO, MOXET NMPUHUMATh BCE 3HAYEHUS: OT HYJISA B CJIy4ae CyXoro
Bo3ayxa (e=0) mo 100 % npu cocTostTHUM HachllieHUs (e = E).

6. I3MEHEHHE COCTABA BO3JIYXA C BBICOTOH

6.1. B navane XIX B. JlafibTOH cHOpMYIMpPOBAJI 3aKOH, IJIacs-
LIWA: B MOKOSIIEHCS CMECH ra30oB KaXIblil ra3 pacrpeaesnsercss B
MPOCTPAHCTBE HE3aBUCHUMO OT NPUCYTCTBUSI APYTHMX ra3oB. B mpume-
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HEHMU K atMocgepe (e€car Obl OHA JEHCTBUTENILHO ObUTa MOKOSILUEHCS)
3TO O3HAYAJIO OBI, YTO KaXIBIA ra3, COCTARISIIOILIMI BO3MyX, JOJDKEH
00pa30BBIBATH CBOIO COOCTBEHHYIO aTMOC(hepy, a 3HAYUT, HOJIS JIETKHUX
ra3oB JOJDKHA ObUTa OBI BO3pacTaTh C BHICOTOW. B 3TOM M 3aKiiovaer-
Cs1 Maes TPaBUTALMOHHOIO pasaesieHHus ra3oB. OMHaKO MHOTOYHCIIECH-
HbI€ U TIUATEJIbHBIE UCCIIEIOBAHUS C MTOMOIIIBIO JIETAIOLIMX Ga/TIOHOB,
paKeT, a 3aTeM HCKYCCTBEHHBIX CITyTHUKOB ITOKA3aJIM, YTO IPOLIEHT-
HOE COAECPXaHHE COCTABHBIX YacTeil cyxoro Bo3myxa B HIkHuX 100 kM
C BBICOTOM MPaKTUYECKU HE M3MEHSETCS. DTO O3HA4aeT, YTO B HUXK-
Hux 100 KM Bo3myX, HaXOASIIMIACS B IMTOCTOSSHHOM JBVDKCHHUH, TaK XO-
pOLLIO MEPEMEIIMBAETCS MO BEPTUKAJIU, YTO aTMOC(EpHBIE ra3bl HE
paccianBaloTCs 1o IUIOTHOCTH, KaK 3TO ObUIO OBl B YCJIIOBUSIX HEMO[I-
BWKHO# atMoccepbl. DTOT ciioit atMochepsl, TonmHoi 100 kM, mo-
JIyYws1 Ha3BaHue eomocgepwoi. Boiie 100 KM HayMHaeTcs pacciaoeHHe
ra3oB IO TUIOTHOCTH, U OHO ITOCTENIEHHO YBEJIIMYMBAETCS C BBICOTOM.
OmHako MpOoLECC pa3NeIeHMS ra30B OCIOXHSETCS AUCCOLIMALIME# MO-
JIEKYJ1 Ha aTOMBI IO BIMSHUEM KOPOTKOBOJHOBOTO (YJbTpaduosneTo-
BOro) coniHeyHoro u3inydeHus. B cioe ot 100 no 200 kM npeobianato-
IMM Ta3oM atMocdepbl ocTaeTcss MOJNEKYISpHBIA asotr N,. Yro kaca-
€Tcd MOJIEKYJISIDHOTO KHCJIOpOAa, TO MPOLIECC €ro IMpeBpallieHUs B
aTOMapHBI HayuWHaeTcs yxe Ha BeicoTe 20 kM, Ha Beicote 100 kM
OHO JIOCTUraeT MakcuMyMa, a Ha BbicoTe 200 KM YHCIO aTOMOB KHC-
JIopoJia CPaBHUBAETCS C YUCJIOM MOJIEKYJ a30Ta. I paBHTallMOHHOE
pa3nejieHHe B YHCTOM BHAE MPOMCXOMMT TOJNBKO C OJaropomHbIMU ra-
3aMU — aproHOM U TeJIEM.

B HIKHUX ciosix aproHa coxepxurtcs B 1700 pa3 Gonbiue, yem
renusi, Bbillie 200 KM aproHa yXxe HeT, a COIEpXaHHUe IeIusl Ha BBICOTE
1000 kM TONMBKO B TPH pa3a MEHbIIIe, YEM y ITOBEPXHOCTU 3eMIIM.
Brimie 1000 kM atMocdepa COCTOUT IJIaBHBIM 00pa3oM M3 Iejusi U BO-
Jopona B aTOMapHOM cocTosiHuM. Ha 3THxX BbICOTaX HAUMHAET MPUOO-
peraTh 0OJIbLIOE 3HAYEHUE IMPOLIECC YCKONb3aHUS JIETKUX Ta3oB U3
3eMHOI aTMocepbl B MUPOBOE MpocTpaHCcTBO. Boitie 1500 KM B roas
MHUHMMYMA COJTHEYHOI aKTMBHOCTU aTMocdepa COCTOMT U3 BOAOPOIA,
a B rogsl MakCMMyMa aKTHMBHOCTH — IPEMMYIIECTBEHHO M3 TeJUs.
TakuMm 06pa3oM, Bcs BHEHIHsIsE YacTh atMocepsl (Boie 100 kM) xa-
PaKTEPU3YETCS HENMpPEPLIBHBIM M3MEHEHHEM COCTaBa KaK IO CJIOSIM,
TaKk U BO BpeMeHHU. [loaToMy 3Ta 4yacTb atMocepbl HOCUT Ha3BaHHE
2emepocghepbi.

6.2. B omiMyKe OT COCTABJIAIOIIMX CYXOro BO3AyXa ITPOLIEHTHOE
colepXaHHe BOMSIHOTO Iapa B BO3AyXe M3MEHSIETCS C BHICOTOM, HAYHU-
Has C CaMbIX HWXXHHUX cjoeB. BoastHON map MOCTOSTHHO IOCTYTaeT B
atMocepy CHM3y OT 3eMHOI MOBEPXHOCTH. PacrpocTpaHsisiCh BBEpX,
OH KoHaeHcupyeTcs. [1o3ToMy naBiieHHE M TUIOTHOCTb BOASIHOTO Mapa
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yOBbIBAlOT C BBICOTOM OBICTpEE, YeEM HaBJI€HHE M IUIOTHOCTb OCTaJIbHBIX
ra3oB Bo3myxa. OOllasi IUIOTHOCTh BO3IyXa CTAHOBMTCSI BIBOE€ MEHb-
1le, YeM y 3€MHOM MOBEPXHOCTH, Ha BBICOTE 5—6 KM, a IUIOTHOCTh
BOASTHOTO mapa yOBIBAET BIBOE B CpeNHEM YX€ Ha BbicoTe 1,5—2 kM.
Ha BricoTe 5—6 KM naBjIeHHE BOOSHOrO Mapa M, CJIENOBATELHO, €TO
conepxaHue B Bo3ayxe B 10 pa3 MeHbllle, YeM y 3eMHOM MOBEPXHOCTH,
a Ha Beicote 10—12 KM — B cTO pa3 MeHblIe. TakuM 00pa3oM, BHIIIIE
10—15 kM comepkaHHe BOASHOrO Mapa B BO3MyXe HUYTOXHO MaJio.

7. YPABHEHUE COCTOSSHMA CYXOI'O BO3IYXA

OCHOBHBIMU BeAUMUHAMU, XAPAKMEPUIYIOWUMU QuU3U1ecKoe COCMos-
Hue 2a3a, A6ASIOMCA e20 0aeleHue, memnepamypa u NAOMHOCMb., DTH
BEJIMYMHBI HE HE3aBUCUMBI OIHA OT Apyroil. I'asel CXXMMaeMbl, O3TO-
MY HX IUTOTHOCTb MEHSETCS B IIMPOKHX Mpeneiax B 3aBUCUMOCTH OT
JABJIEHUS1 U TeMIlepaTypbl. CBsi3b MEXIY NAaBICHHEM, TEMIIEpATypoil U
TUTOTHOCTBIO ISl MIIeaIbHBIX Ta30B YCTAHABIMBAETCS YPaBHEHHEM CO-
CTOSIHUS Ta30B, U3BECTHBIM U3 (pU3UKK. 11 eIMHMIIBI MACChHI I'a3a ero
MOXHO 3aIucaTth

pv=RT, (2.1)

rIe p — OABJICHME; Vv — YAENbHBI 00beM, T.€. 00bEM €IMHHULIBI MACCHI
rasa; 7 — TemmepaTypa Mo abCOJIOTHOII 11IKane; R — ynmenbHast ra3oBast
MOCTOSIHHAsA, 3aBUCSILAs. OT MPUPOIBI ra3a. YUUTHIBAs, YTO TUIOTHOCTh
p =1/v, ypaBHeHue (2.1) ist eAMHUIIBI 00bEMa MOXHO 3aITUCaTh Kak

p=p/RT, wm p= RpT. (2.2)

IIpu TeMneparypax W HaBJICHMSIX, BCTpeyaloluXcs B aTMocdepe,
OCHOBHBIE Ta3bl, COCTARJISIOILME BO3MyX, BeOyT ceOsi KaK MIeaJbHbIE.
[To3TOMy ypaBHEHUE COCTOSIHMS Ia30B C TOCTATOMHBIM MPUOIMKECHHUEM
NMPUMEHUMO K CyXOMY BO3IYXy, U K BOOSHOMY Mapy, U K BJIXHOMY
BO3MyXy. B kaxmom ciyyae GyneT cBoe 3HAUCHME YICJIbHON ra3oBoy
MOCTOSTHHON R. YpaBHEHME COCTOSIHHS MOXHO 3aITMCaTh IO-IPYyroMy —
MPUMEHUTENIBHO K 1 Moo raza. Bo3pbMeM cyxoit Bo3oyx u Oymem 060-
3HayaTh yJEJbHYIO ra30BYIO IIOCTOSTHHYIO CYyXOro Bo3myxa R, a moje-
KYJIAPHYI0 Maccy u,. Torma ypaBHEHME COCTOAHMSA Wi 1 MOJISL CyXoro
Bo3ayxa Oymer

puv=Ru,T, (2.3)

rae (u,v — obbeM 1 mond). IIpy HOpMmanbHOM NaBIEHUM (p,=
=101324,3 Ila) u Hyne rpagycos (T,= 273 K) no 3akoHy ABorampo
o6beM 1 Mol J11060ro raza OMMHAKOB U PaBEH

(LMo = 22,413 M3/(xT * MOTIB).
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Orcrona oyeBuaHo, uto w, R, = Ry= p(1,v),/ T, — yHuBepcanbHas
ra3oBasi ITOCTOSIHHasi, ONMHAKoBas i Bcex rasoB. CliegoBaTeNlbHO,
R,= R)/u, v ypaBHEHHE COCTOSIHMS Il CYXOTO BO3dyXa MOXHO 3aIlu-
caThb

R R
pv=—=-T, wmp=—LpT. (2.4)
L] Kd

YucneHHoe 3HAYEHHME YHUBEPCAJIbHON ra3oBOM IMOCTOSIHHONW MOXHO
MOACYUTATD:

R,=(101324,3 I1a - 22,413 M3)/273(K - KT * MOJIB) =
= 8,314 - 103 mxoynn/(xT * Monb * K) = 8,314 - 103m%/(c2 - K).

IMpyHUMas yAEIbHYIO Ta30BYIO MOCTOSHHYIO CMECH Ta30B PaBHOIA
CPEIHEB3BEILCHHOM BEIMYMHE YAEIbHbBIX Ia30BbIX MOCTOSIHHBIX COCTaB-
JSIOLIMX CMECH Ta30B, MOXHO IMOKA3aTh, YTO yAEJbHAsK ra30Bas MOCTO-
sIHHas1 cyxoro Bo3ayxa R,= 287,05 mkoyis/(xT * K) = 287,05 m?/(c? * K).
Torzna Moneky/IsipHasi Macca CyXoro Bo3Iyxa

u,= R/R,= 8,314+ 103/287,05 = 28,96.

8. INIOTHOCTBH BO31YXA

8.1. IInomnocme — 3mo macca 6 edunuye obsema. B MeTeoponoruu
IUIOTHOCTb BO3IyXa HE U3MEPSIETCS, OHA BBIYMCIISIETCS C IMOMOLUBIO
YPaBHEHUSI COCTOSIHMSI Ta30B MO M3MEPEHHBIM 3HAYCHMSIM JABJICHUS p
u temnepatypsl T. 3Hast R,=287,05M2/(c?- K), niomnocms cyxozo
6030yxa BBIYMCIIMTD JIETKO:

p,=P/R,T. 2.5)

8.2. HaiizeM Temeppb IUIOTHOCTh BJIAXHOrO BO3QyXa C TEMIIEpaTy-
poii 7, naBieHUEM p U NABJICHUEM BOmsSHOro napa e. OYEBUIHO, YTO
TUIOTHOCTbh BJIQXXHOTO BO3dyXa OyAeT paBHA IUIOTHOCTU CYXOTO BO3IyXa
IUTIOC TUIOTHOCTh BOASTHOTO Tapa, T.€.

p=pytp,- (2.6)

Ecnu oOliiee maBiieHUE BIaXHOTO BO3MyXa p, a MaplHaibHOE JaB-
JIEHHE BONSHOrO Iapa e, TO JaBJIEHHE CYXOro Bo3myxa OymeT (p —e).
CremoBateNibHO, IUIOTHOCTh CYXOrO BO34yXa IO YPaBHEHHUIO COCTOSI-
HUS ra30B Oynmer

p,=@—e/R,T, vin p,; = é’;(l - %) (2.7)

I1noTHOCTH BOOSIHOTO napa
p,=¢/R,T. 2.8)
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Yno6Ho BbIpasutk R, yepes R,, monb3ysacek TeM, 4to Ry=p,R,=pn R,
CnenosatensHo, R,= Ru,/n,= 1,608 R,= R,/0,622, Tak Kak p,=
=2+ 16 =18, 1 TOrma IJIOTHOCTh BONSIHOTO Tapa

p,= 0,622¢/R,T. (2.9)

Takum 00pa3oM, IUIOTHOCTh BJIAXKHOTO BO3IyXa
o= P [1_e +0,622e’
RyT P R,T

p= M(l—0378) (2.10)

DTO U eCTh BBIPAXEHWUE IS BBIMMCIIEHHMS] TUIOTHOCTH BJIQXHOIO
BO3yxa. BaXHO MOMHHUTb, YyTO R, — yne/nbHas ra3oBasi MOCTOSTHHAs
CyXOro BO3IyXa.

8.3. OTHollleHME e/p — Majiasi BeJWYMHA. [IeCTBUTENBHO, Hau-
BBICIIIee 3HaYeHME e B Tpomukax He mpesbimiaer 40 rlla. CnemoBa-
TeNbHO, e/p = 40/1000 = 0,04. [T0o3TOMY MOXHO HammucaThb!

1-0378% ~ —L .
p 1+0378€
p
Torna ypaBHCHI/IC COCTOSIHUA I TUIOTHOCTU BJIIQXKXHOI'O BO3OyXa
MMPUMET BUI

- P 2.
P RT(1+0378) @1

Hazosem Bemmuuny 7'(1 + 0,378 e/ ) = T, eupmyanvHoli memnepa-
mypoii. Tormna MOXHO HaIUCaTh

__p

p= AT, (2.12)
T.€. IUIOTHOCTh BJIAXKHOTO BO3AyXa OMMHCHIBAETCS YPABHEHUEM COCTOSI-
HMSl CYXOro BO3dyXa, HO TOJIBKO C 3aMEHOW MCTUHHOW TEMIIEpaTyphl
Ha BUPTY&IbHYI0. Bupmyaavnas memnepamypa 61axcHoz0 603dyxa —
3M0 memnepamypa, KOmopylo 00axceH Obin Obl UMembv cyxou 6030yXx,
UmoGblL €20 NAOMHOCMb PAGHANACH NAOMHOCMU OAHHOZ0 61AXHCHO20 8030y~
xa ¢ memnepamypoii T, Oaerenuem p u daerenuem napa e. Bupmyanvhas
memnepamypa éce20a HeCKOAbKO 8bluie UCIMUHHOU meMnepamypbl.

! CymecrtByer npubnuxeHHas ¢opmyia 1 —o=1/(1 + o), BbiTeKaloUas M3
dakra, yto (1 —o)(1 + o) =1 — 02~ 1 Mpu MaJoM 3HAYEHHH O.

48



8.4. U3 cpaBHenus ¢opmyn p=(1—0,378 e/p)/R,T u p/R,T
BHIHO, YTO NMPHU OOUHAKOBBHIX p U T BIaXHBIA BO3OyX HECKOJIIBKO MeE-
Hee IUIOTEH, YeM CyXOil BO3MyX. BTO OOBSCHSETCSI TEM, YTO ITUIOTHOCTD
BOISIHOTO Tapa MEHbILE IUIOTHOCTU CYXOro Bo3ayxa. JledcTBUTENBHO,
€CJIM B3SITb HEKOTOPBIN 06BbEM CyXOro BO3AyXa M 3aMEHUTb 4acTb MO-
JIEKYJl a30Ta WIM Kuciopona Oosee JIEerKUMM MOJIEKYJIaMU BOASIHOTO
mapa B TOM € KOJIMYECTBE M C TEMHU XK€ CKOPOCTSIMU IBMXXCHMS, TO
TEMIIepaTypa M JaBJIEHHE OT 3TOro He uaMeHsTca. Ho ruioTHocTs moiy-
YEeHHOTO BJIAXXHOTO BO3OyXa OyHeT HECKOJIBKO MEHbILE, YEM IUIOTHOCTD
cyxoro Bosmyxa. B atom cmbici ypaBHeHus (2.10). Pa3nuiia HeGob-
masi. TLmotHocTs cyxoro Bosmyxa npu = 0°C u masinenuu 1000 rlla
paBHa 1,276 kr/m>:

p,= 100 000 ITa/(287,05-273) = 1,276 xr/m3.
Ecnyu BO3myX BJIAXHBIA M HACBILLIEHHBIA, T.€. JABJICHUE BOASHOIO

napa 6,1 rIla (6onbliue oHo pu Temneparype 0°C OBITb HE MOXET), TO
IWIOTHOCTH ero npu aapieHur 1000 rIla 6yner

_ 100000 610
"~ 287,05-273 100000

(1 -0,378 ) =1,273 kr/m3,
.. ToNbKO Ha 0,003 Kr/mM3 MeHblle, yeM cyxoro Bosmyxa. [Ipu Gosee
BBICOKHX TEMITEPATYpax M, CJEIOBATENIbHO, MPU OOJIBIIIEM BJIaroCoxep-
XaHUU Pa3HOCTb YBEJMYUBAETCS, HO BCE XE OCTAETCS] HEOOMBLLIOA.

8.5. InoTHOCTL BO3MyXa B KaXIOM MECTE HEMPEPHIBHO U3MEHSIET-
Cs BO BpEMEHM TaK Xe, Kak JaBieHue M Temmnepartypa. IL1oTHocTb
BO3IyXa MEHSIETCS TAKKE C BBICOTOM, ITOTOMY YTO C BBHICOTOW MEHSIOT-
cs1 atTMocepHOe JaBIeHHE U TeMIieparypa. JaBjieHue ¢ BBICOTOM Bce-
Iia TIOHIDKAETCSI, 3 BMECTE C HUM YMEHBIIAETCS M IUIOTHOCTh. Temre-
patypa ¢ BBICOTOi, KaK MpaBWJIO, MOHMUXAETCHA IO KpailHeil Mepe
B HIKHMX 10—15 kM atMocdepsl. Ho mageHue TeMmeparypsl BEOET
K YBEJIMYCHMIO IUIOTHOCTH. B pesynbraTe COBMECTHOTO BIUSIHMS ITO-
HIDKEHUS JABIEHUS U TeMIIepaTyphl TUIOTHOCTb C BHICOTOM B 0OLUEM
TIOHIDKAETCS, HO He TaK CWIBHO, Kak nmasneHue. B cpenHem mist Espo-
IIbl OHA paBHAa y 3eMHOi moBepxHocTH 1,25 kr/M3, Ha BBICOTE 5 KM —
0,74, 10 xm — 0,41, 20 xm — 0,09 kr/m3.

Ha BbicoTe okoso 300 KM IUIOTHOCTh Bo3myxa pasHa 107! xr/m3,
T.¢. B 100 MiIpn pa3 MeHblIe, YeM y 3eMHO#M moBepxHocTu. Ha BricoTe
500 KM IUIOTHOCTb BO3dyxa cocTamiseT yxe 107!2 kr/m3, Ha BbicoTe
750 kM — 10713 xr/M3 win eue MeHblIe. DTH 3HAYEHUS TUIOTHOCTH
HUYTOXHBI IO CPaBHEHHUIO C NMpU3eMHBIMU. HO 10 BBICOTBI OKOJIO
20 TBIC. KM IUIOTHOCTBH BO3IyXa BCE-TAKM OCTAETCS 3HAYUTEIBHO 00Jb-
1Ieit, YeM TUIOTHOCTDb BELECTBAa B MEXIUIAHETHOM MPOCTPAHCTBE.
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8.6. BooOpa3uM, 4YTO IUIOTHOCTh BO3OyXa p HE U3MEHSETCS C BbI-
COTOM, 4 OCTAECTCS TAaKOM Xe, KaK y 3€MHOIl MOBEpXHOCTH, Ha BCEX
ypoBHsX M paBHa 1,3 kr/m3. IIpumem Temneparypy = 0°C, T=273 K.
B 3TOM ciydyae jierko HaWTH BBICOTY CTO0a aTMocdepbl /4, KOTOpPbI
co3maBayl OBl TaKoe Xe€ JaBJieHME, KaK M peajlbHO Habimomaemoe
(= 1013 rIla), T.e. Takoe Xe, KaKOE€ CO3JAET CTOJOMK PTYTH BBICOTOIA
760 MM pt. cT. OYEeBUIHO, YTO JABJICHHE TODKHO PABHATHCS BECY 3TOTO
cronba, T.e.

101324 u/m?= h 1,3 (xt/M3) - 9,80665 (M/c?).

CrnenosatenbHo, A= (101324 H-m3 - ¢?/(1,3 xr - M?-9,80665 m) =
= 7948 M ~ 8000 M. Dma evicoma (8000 M) Ha3bieaemcs ebicomoli 00HO-
POOHOU ammocgepbl. B neiicTBUTEIBHOCTH TUIOTHOCTb BO3IyXa C BBICOTOM
yOBIBAa€T, MO3TOMY MCTUHHAsI BBICOTA aTMOCGhephl paBHSAETCS MHOTUM
ThICSTYAM KWJIOMETPOB.

9. CTPOEHUE ATMOC®EPbBI

Ammocghepa eecbma wemko paccaaueaemcs Ha KOHYUeHMpPUvecKue
chepbr, omauuaiowuecs opye om 0pyea no C0UM XAPAKMePUCMUKAM.
MEI yXe MO3HAKOMWIMCH C JeJIEHHEM aTMOCGephl IO COCTaBy BO3MyXa
Ha zomocghepy U 2emepocghepy. Ceityac pacCMOTPUM CTpoeHHUe aTMocde-
phI, 3aBUCSIIIEE OT pacnpene/ieHUsT TEMIIEpaTyphl IO BbicoTe (puc. 2.1).

9.1. Tponocepa. HiokHuit cioit atMocepbl, B KOTOPOM TEMIIE-
paTypa B CpeOHeM YOBIBA€T C BBICOTOM, HA3bIBAETCS mponocgepoil.
B TpomKax 3TOT CJIOi IPOCTUPAETCsI OT 3eMHOM MOBEPXHOCTU IO BBICO-
Tl 15—17 KM, B YMEPEHHbIX HIMpOTaXx 00OMX MOJTylLIApUA — OO BbI-
cotbl 10—12 xM M Hax nomiocaMu — 10 8—9 kM. ClI0BO «B CpeqHEM»
MMeeT CYIIECTBEHHOE 3HA4YE€HME, MOCKOJIbKY YOBIBAHWE TEMIIEpATyphbl
C BBICOTOI B Tpormocgepe XapaKTepHO UMEHHO IS CPEAHUX YCJIOBHIA:
CpPETHEMECSTYHBIX, CPEMHECE30HHBIX U T.1. B KaXIplii JaHHBIA MOMEHT
BPEMEHU YOBIBAHME TEMITEPATYphl BO BCEM CJIOE MOXET MPEPbIBATLCS
OTHCJIbHBIMHU CJIOSIMM, TAE TEMIIEpaTypa MOXET OCTaBaThCs ITOCTOSH-
Holi (u30mepmus) WIM JaXe pacTH C BBICOTOM (uHBepcUs).

B tpomnocdepe cpeaHeromoBasi TeMIepaTypa B 3KBaTOPHUAJIBHBIX
IIMpOTaxX yOBIBAET C BBICOTOM OT +26°C y 3eMHOIl IOBEPXHOCTH IO
—80°C Ha BepluMHE Tpomocdepbl, B YMEPEHHBIX IIUPOTax oT +3 mo
—54 — —58°C (50° c.u1.) u Han CeBepHbIM MosiocoM oT —23 go —60°C
3umoii 1 —48°C neroM. B cpenqHeM BeJIUYMHA MAAeHMs TEMIIEPATyphbl
¢ Beicoroit pasHa 0,60°C/100 M, XOTS 3Ta BeJIMYMHA BapbUPYET B LIU-
poKMX mpexaeyiax. B Tpomocdepe cocpemoroyeHo 4/5 Bceit Macchl at-
Moc(EepHOro BO3dyXa, B HEl COOEPXKUTCS IMOYTU BECHh BOISHOI map
aTMoctepsl ¥ BO3HHUKAIOT MOYTH Bce obinaka. B Ttpomocdepe yacro
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Puc. 2.1. CrpoeHue aTMocdephl: @ — pacrpefe/ieHUe TeMIepaTyphl (@, — B TPOMMKaX,

a,, — B XOJIOAHO# MOJsAPHOH 30He); b W b, — pacTipenesieHue 030Ha B TPOTIMYECKOMH

U MOJSIPDHOM 30HAax; ¢ — Tpornomnay3a Tponvmecxaﬂ d — Tporonay3a HOJISIpHas, e —

CTpyHHOe TeueHHe CYOTponuueckoe; f — CTpyiHOe TeueHHe TMOJIIPHOe; § — CTpaTona-

y3a; h — Mesomnay3a; i — Typbornay3a; j — YpoBeHb AUCCUMALUM — YCKOJIb3aHHUS aTo-

moB H u He; k — croit crpatocdepHoro asposons; /), 4, L, I, I; — TpomocdepHsie

o6yiaka: MepucTble, BbICOKOKYYEBble, KyyeBble, Ky4yeBO-AOXIeBble, (DpPOHTAIbHBIE;
3 — 3k3ochepa

Pa3BUBAIOTCSI CWIbHASI HEYCTOMYMBOCTh, CWIbHBIE BEPTUKAIBHBIC BYDKE-
HUs M nepeMenmiBaHve. OHa KCITBITBIBAET HETIOCPENCTBEHHOE BIIMSIHUE
NMOACTWIAIOLIECH MOBEPXHOCTU: pa3IMYHOE HAarpeBaHMWE CyLIM U MOpH,
3aCHEXEHHBIX U CBOOOMHBIX OT CHEra MpPOCTPAHCTB, TEIUIbIE U XOJIOA-
HbI€ MOPCKHE TEYEHMS] CO3AAIOT TEMIIEPATYPHbIE Pa3jIMyMsA U B BO3OY-
xe. B pe3ynbrate B3auMOmEMCTBUS ¢ MOACTWIAIONICH MTOBEPXHOCTHIO B
Tpornocgepe BOZHMKAIOT TEYEHHUS TEIUIOrO M XOJIOMHOTO BO3IyXa.
BricoTta, 10 KOTOpO# MpoCTHUpaeTcsi Tpomocdepa, Ham KaXIbIM
MeCTOM 3eMJIM MEHSIETCS M30 OHS B JIEHb, KOJEOISICh OKOJIO CPEAHHMX
BEJIMYMH, YKA3aHHBIX Bbillie. JlaBleHHE BO3Myxa Ha BEpXHEH rpaHuUlle
Tporniocepsl B 3—10 pa3 MeHbIlIe, YEM Y 3€MHOM TTOBEPXHOCTH.
CaMbrii HIDKHMIT TOHKMIA ctoit Tporocdepst (50—100 M), Hemocpen-
CTBCHHO NPUMBIKAIOUMIMHA K 3€MHOH MOBEPXHOCTH, HOCUT Ha3BaHUE
npusemnoeo cnoa. BenencrBue G1M30CTH K 3€MHOI MOBEPXHOCTH OH B
HaMOOJIbLICH CTEMEHU UCTIBITBIBAET €€ BiIMsIHME. B 3TOM cjioe 0coOeHHO
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DPE3KO BBIPAXKEHBI U3MEHEHUS TEMIIEPATYPhl B TEYEHHE CYTOK: TEMIIE-
parypa 0COGEHHO CHJIBHO IAmaeT C BHICOTOM JHEM M 4acTO pacTeT C
BBICOTOM HOYBIO. 31eCh TaKKe Haubojiee CIWIBHO PacTeT C BBICOTOM
CKOpPOCTb BETpA.

Croit ot 3eMHo# nosepxHocTH A0 BhicoT 1000—1500 M Ha3bIBAIOT
NAGHeMApPHbIM NOSPAHUMHBIM CA0eM WIU cioeM mpeHus. B 3ToM 3aMeTHO
3afepXuBalolliee BIMSHUE TPEHHMS O 36MHYIO IMOBEPXHOCTb Ha BETED.
CxopocTb BeTpa OcCJa0jIeHa MO CPaBHEHUIO C BBILIEIEXKAIIUMU CJIOSI-
MU U ocyiabieHa TeM OoJbliie, 4yeM Oyke K 3¢eMHOM ITOBEPXHOCTH.

Bepxnas epanuya mponocgepbi, T.€. TOHKMI TIEpPEXOIHBIN CJIOH
TONIMHON 1—2 KM, 20e nadenue memnepamypbsl ¢ 8biCOMOU CMeHAemcs
ee nocmosHcmeom (uzomepmuell), Ha3vleaemcsa Mpononay3oll.

9.2. Crparocdepa. Boiiie Tpomomayssl U 10 BBICOTHI S0—55 kM
JIEXUT cmpamocghepa, XapaKTepusyroLuasics TeM, YTO TeMIlepaTypa B HEH
B CPEIHEM pacTeT C BbICOTON. B HMKHHMX CllosIX cTpaTocdepsl (OT Tpo-
rmomay3bl M 40 25 KM) TeMIIEpaTypa IOCTOSHHA WIM BeChbMa MEIEHHO
pacTeT ¢ BBICOTOM (3MMOH B MOJISIPHBIX ILIMPOTaX OHA HAXe MOXET
c1abo magath), HO HauMHas ¢ 34—36 KM, IPOMCXOAMT JAOBOJILHO OBLICT-
poe BO3pacTaHHe TEMIIEPATYPHI C BbICOTOM, KOTOPOE MPOMO/IKAETCS 10
50 KM, rae pacioloXeHa BEpXHssl IpaHUIA cTpaTocdepbl, Ha3bIBae-
Masi cmpamonaysoii. 3nech cTpaTocdepa MOYTH Takasl Xe TerUlasi, Kak
BO3AyX y moBepxHocTH 3emiu, B cpeagHeM 270 K. BospactaHue teM-
Meparypbl C BBICOTOI NMPUBOAUT K OOJBIIOH yCTOWYMBOCTH CTpAaTo-
cepbl: 31eCh HET HEYMOPSIOYEHHBIX (KOHBEKTMBHBIX) BEPTUKAJIbHBIX
JIBVDKEHU M aKTMBHOTO IEPEMEIIMBAHUSA, CBOWCTBEHHOIO Tporocde-
pe. OnHaKoO O4YeHb HEOOJIBIIME 0 BEJIMYHWHE BEPTUKAIbHBIE ABIKE-
HUSI TUIA MELJIEHHOTO OCENAaHMWS WIM MOTbeMa HMHOIIA OXBAThIBAIOT
cJIoM cTpatocdepbl, 3aHMMAIOIIIUE OrPOMHBIE TMPOCTPAHCTBA.

BoasiHoro mapa B crpatocgepe HUYTOXHO Majio. OQHAKO Ha BbI-
cotax 22—24 KM B BBICOKMX IIMpOTaX WHOTIA HAGMIONAIOTCSd OYEHb
TOHKHME, TaK HA3bIBAEMEIE nepiamymposbie obaaka. [JJTHEeM OHU HE BUI-
HbI, @ HOYBIO KaXYTCS CBETSIMMMCS, TaK KaK OCBEILLAIOTCS] COJHIIEM,
HaXOASILIIMMCSI TIon ropr30HTOM. O06J1aKa COCTOAT M3 MEPEOXIIAKICHHBIX
karesib. CocTaB Bo3myxa cTpatocepbl OTIMYAETCS OT TpolocdepHoro
TOJIKO TIpUMeEChI0 030HAa. C 030HOM CBSI3aH POCT TeMIIEpaTyphl B
cTpartocdepe, MOCKOJIbKY MIMEHHO O30H ITOIJIOIIAET COJTHEYHYIO paaua-
uuo. C 3Toif TOYKM 3peHMs1 cTpaTocdepa MoXeT ObITh Ha3BaHA 030-
Hocgbepoli.

9.3. Me3socdepa. Han crpatocdepoit nexxut cioii me3ocgepsl, KOTO-
pBIif IPOCTUpPAETCS OT CTpaTomnay3bl IO BHICOTBHI MpuMepHO 80—82 KM.
B Me3ocdepe TemrepaTypa CHOBa MOHMIXKAETCS C BBICOTOI, MHOTAA 1O
—110°C B ee BepxHeil yactu. BenenctBue ObIcTpOro maaeHus TEMIie-
paTypsl C BHICOTOIl B Me3octepe CWIbHO pa3BUTa TYpOYJIEHTHOCTD.
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B BepxHe#t yacTu Me3ocdepbl 00pa3yloTcsi TaK Ha3biBaeMble cepelpu-
cmole 06aaka, O-BUAMMOMY, COCTOSIIIIME U3 KPUCTALIOB, (hopMa KOTO-
PBIX CBUIETEIBLCTBYET O CYILECTBOBAHMM B Me3ochepe BOJIH U BHXpEid.
BepxHeit rpanuiieit Me3ochephl SBISETCA MEPEXONHBIN CIOH — Mme30-
naysa, jgexanias Ha BbicoTe okojio 82 kM. Ha Me3omayse maBieHHe
Bo3ayxa nmpumepHo B 1000 pa3 MeHbllIE, YEM Yy 3€MHOM MOBEPXHOCTH.

Takum obpasom, 6 mponocghepe, cmpamocghepe u me3ocgepe, emecme
6zamoix, 0o gvicomvt 80 km 3ararouaemcs Goavwe, yem 99,5% eceli maccot
ammocghepei. Ha BhILIENEXaLIUWE Cyiou Tpuxoautcs Bcero 0,5% or
Macchl aTMocdephl. BTo cocTasiser 2,578 + 1013 .

9.4. Tepmocdepa. BepxHsist yacTb aTMochepbl, KOTOpasi MpOCTUpa-
ercsl Ha Me3ocgepoit, HasbIBaeTcsl mepmocgepoii. B TepMochepe TeM-
repatypa O4eHb Pe3KO BO3pacTaeT ¢ BHICOTOM. B roiml akKTMBHOIO COJIHIIA
oHa mipessiiiaer 1500°C Ha Bbicote 200—250 xM. Ha Gompblimx BbicOTax
JTbHEMIIMIT POCT TEMITEpaTyphl C BBICOTOM yXe He HabGmonaercs. JIuib
B 00JIaCTSX SIPKMX MOJISIPHBIX CHSIHUI TeMIIEpaTypa HEHAIOJITO ITOBbI-
uraercs mo 3000°C.

Beicokue TeMmnepaTyphl TepMocdephbl 03HAYAIOT, YTO MOJIEKYJIBI ¥
aToMbl aTMOC(EPHBIX Tra30B IBIDKYTCS B 3TOM CJIO€ C OYEHD OOJIBIIMMH
ckopocTsiMu. OIHaKO TUIOTHOCTh BO3IyXa B TepMocdepe Tak Majia, uTo
TEIUIOCOACPXAHUE Ta30B HUUYTOXHO. IToaToMy JoGoe Teno, Haxons-
uieecsl 30ech (HampuMep, JIETAIUMH CIyTHHUK), HE OyJeT HarpeBaThCs
MyTeM TEIUIOOOMEHA C BO3AYXOM. TeMIepaTypHBI PEXHUM CIIyTHHKA
OyneT 3aBUCETh OT HEMOCPEACTBEHHOTO ITOIIOLICHUS UM COJTHEYHOM
paguallMi M OTHAYM €ro COOCTBEHHOTrO H3JIYYEHHMSI B OKpyXalollee
MPOCTPAHCTBO.

Kak Mbl BUAenu, 1o BbicoThl 100 KM BO3myx aTMocdhephl XOPOLIO
nepeMelllaH U €ro COoCTaB Besle oauHakKoB. IToaToMy romocoepy
MHOIJA Ha3bIBAIOT TakKe mypbocghepoii. Boiie 100 xM coctaB BO3mMy-
Xa 3aMETHO MEHSIETCS: MOSIBISIETCS aTOMAapHbBI KHUCJIOPOMd, MCYE3AIoT
JUOKCHUI YIJIEpOJa M aproH, BO3MyX CWIbHO HMOHM3UPOBAaH, MO3TOMY
3Ta 4acTh TepMOcGheEPB OT Me3oray3bl 10 BeICOTH 800—1000 kM Ha3bI-
Baercsi uonocgepoii. ComepXaHue MOHOB 31€Ch BO MHOIO pa3 OoJIblle,
4eM B HIDKHHX CJIOSIX, HECMOTpPSI Ha CWJIBHYIO OOLIYIO pa3peXeHHOCThb
BO3IyXa.

9.5. Ok3ochepa. AtMochepHbie ciaou Boiie 800—1000 kM Beime-
JSIIOTCS TIOA Ha3BaHMEM 3k3ocgeput (eHewneli ammocghepbl). CKOpOCTU
IOBIDKEHHUSI YaCTUI[ ra3oB, OCOOCHHO JIETKMX, 3IECh OYEHb BEJIUKHU, a
BCJICACTBUE YPE3BbIUYAMHOM pa3peXeHHOCTH BO3MyXa Ha 3THX BBICOTaX
YaCTULbl MOTYT O6JIeTaTh 3eMJIIO IO 3JUTMNTHYECKUM opbutam. Ilpu
3TOM OTHAEJbHBIE YACTHIIBI MOTYT MPUOOPETaTh CKOPOCTH, paBHbIE
BTOPOM KOCMHUUYECKOM CKOPOCTU (IJII HE3APSDKEHHBIX YAaCTHIl OKOJIO
11 000 m/c). Takue oco6eHHO OBICTPhIE YACTHIIBI MTOKUAAIOT aTMochepy
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U YJIETAlOT B MUPOBOE MPOCTPAHCTBO, IBUIasICh IO MapabOIHYECKUM
TpaekTopusM. [ToatoMy 3k3ocdepy Ha3bIBaIOT TaKXe chepoii yckonv3a-
Hua 2a306. Kak Mbl yXe 3HaeM, YCKOJIb3aHHUIO ITONBEPraloTCs MpEuMy-
LLIECTBEHHO aTOMbI BOAOPOIA U IeJiisl, KOTOPBIE SIRJISIOTCS TOCIONACTBYIO-
LMMHU Ta3aMU B Haubosee BHICOKUX CJIOSIX aTMOC(EpHI.

9.6. Marnutoctepa. PaHee mpenmosiarajioch, 4yTo 3K3ocdepa U ¢
HEI0 BCS 3eMHasi aTMocepa KOHYAIOTCS Ha BhIcOTax rmopsiaka 2000—
3000 xM. HaGmionenuss ¢ momMoumibio pakeT M CIIyTHUKOB IOKa3aJiH,
YTO BOIOPOIH, YCKOJb3aIOWIUN U3 3K30cdhephl, oOpa3yeT BOKpYr 3eMiu
TaK Ha3bIBaEMYIO 3eMHYI0 KOPOHy, TPOCTHUpAloLylocsl Oojiee 4eM Ha
20000 kM. KoHeyHO, IUIOTHOCTh ra3a B 3¢MHOM KOPOHE HUYTOXHO
Mana. Ha kaxnpiit KyOW4YeCKWii CAHTUMETD NPHUXOAMUTCS B CpEIHEM
OKOJIO TBICSTYM 4YacTll. Ho B MEXIUIAHETHOM MPOCTPAHCTBE KOHLIEHTpA-
1M 4yacTUll (IIPEUMYLIECTBEHHO MPOTOHOB M 3JIEKTPOHOB) IO Kpaii-
HEl Mepe B IecsATh pa3 MeHblIe. ITocKoNbKy Ha ABMKEHUE 3apsDKEH-
HBIX YaCTHUIl 3€Ch OKa3bIBAeT BIMSHHE MArHUTHOE Mojie 3eMid, 3Ta
00J1acTh Ha3bIBAETCS TAKXKE MAarHUTOC(HEPOii.

9.7. Pammaumonnniii nosic. C MOMOIIBIO CITYTHUKOB U Teo(U3UYe-
CKMX DaKeT YCTaHOBJIEHO CYIIECTBOBaHHE B BEpXHEil 4acTh aTMoce-
Pbl X OKOJIO3EMHOM KOCMHUYECKOM ITPOCTPAHCTBE PaduayuoHH020 nosaca
3emau, HAUMHAIOLIETOCS HA BBICOTE HECKOJIBKMX COTEH KWJIOMETPOB U
MPOCTUPAIOLIETOCS Ha AECATKU ThICSY KIWIOMETPOB OT 3€MHOM MOBEPX-
HocTH. TlosiC COCTOMT M3 3JIEKTPUYECKH 3aPSDKEHHBIX YACTHI[ — ITPO-
TOHOB W 3JIEKTPOHOB, ABIDKYILMXCS C OYEHb OOJBIIMMU CKOPOCTSIMH
(nopsinka 400 xM/c) 1 3aXBau€eHHBIMM MarHUTHBIM mojieMm 3emuin. Mx
SHEPrusl MOpsSimKa COTEH THICSY 3JIEKTPOH-BOJIBT. PaIMaliMOHHBIN TOsIC
MOCTOSIHHO TEPSIET YacCTULBI M3 3¢MHOM atMocdepbl U IMOMOJHIETCS
[MOTOKAMHU COJTHEYHOM KOPITYCKY/ISIDHOI pamvaliu (COTHEYHBIN BETED).

10. PACITPEJEJIEHUE O30HA B ATMOC®EPE

Oson O; — 3mo mpexamomubiii Kucaopod. OH obpasyercsi B CIOSX
oT 15 no 70 KM U momIoNIAeT YIbTPadHUOIETOBYIO COJTHEYHYIO paaua-
uMio ¢ uiMHaMu BonH ot 0,15 mo 0,29 MKM (OOMH MHUKpPOMETp —
MWUTHOHHAsA nojis Merpa). Ilommolasi KBaHT yiIbTpadHoNIETOBOM pa-
IUAIUM, YacTh NBYXaTOMHBIX MOJIEKYJ KHCJIOpOAA pasjaraeTcs Ha
aTOMbI, HEKOTOPbIE aTOMbI MPUCOCANHSIOTCS K COXpAaHHUBIIMMCS MOJIE-
KyJIaM KUCJIOpoIa ¥ O0pa3yloT TPEXaTOMHBIE MOJIEKYJIBI 030Ha. OmHO-
BPEMEHHO MPOMCXOOUT U OOpATHBIN IPOLIECC — IIpeBpallieHHe 030Ha
B KHCJIODOLI.

B uucroit atMochepe y 3eMHO#M MOBEPXHOCTH O30H CONEPXKUTCS B
HUYTOXHBIX KonmdectBax. C BBICOTOI colepXaHHe €ro BO3pacTaer,
MPUYEM HE TOJIBKO B MPOLIEHTHOM OTHOLIEHHH, HO U IO aGCOMIOTHBIM
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3HaYeHUsIM. MakcHMalIbHOE comepXaHHe 030Ha B MOJSIPHBIX 0oOJac-
TIX Habmonaercss Ha BbicoTax 15—20 KM, B YMEPEHHBIX LIMPOTaX —
20—25 ¥ B TPOIMMYECKUX M CYOTPONMMYECKMX IIMPOTaX — Ha BHICOTaX
25—30 xM; BbIlLIe comepXaHWe O30HA YOBIBAET M Ha BhicoTe 70 KM
cXoouT Ha HeT. BospacTaHue comepxaHMsl 030HA C BBICOTOM NMpPaKTHU-
YeCKM HE CKa3biBaeTCsl Ha JIOJie a30Ta M KUCJIOpona, TaK KakK B CPaB-
HEHUU C HUMH O30HA U B BEPXHMX CJIOSIX OYeHb Majio. Eciu 6b1 MOX-
HO OBLIO COCPENOTOYUTH BECh AaTMOC(EpPHBIA 030H MOA HOPMAJIbHBIM
JIaBJIECHUEM, OH 00pa3oBaJl ObI CJIOM OKOJIO 3 MM TOJILMHOMK. DTO TaK
Ha3bIBa€Masi IPUBEACHHAs TOJIIMHA O30HA, KOTOpask CIYXMUT MEpOi
obuiero ero copepxaHusa. Ho U B TaKOM HUYTOXHOM KOJIMYECTBE
030H MMe€ET OoJibllIoe 3HAYEHHE MO ABYM NpUYMHAM. Bo-mepBhIX,
CWIBHO IOIIOLUAsl COJIHEYHYIO pagualyio, 3HEprusi KOTOpoil cocTaB-
nser 3,0% Bceit COMHEYHON 3HEPrHM, O30H TOBHILIAET TEMIIEPATYPY
BO3myxa Ha BbicoTax 30—55 KM, IMO3TOMY BO3IyX B cTpaTocdepe Ha
3TUX BBICOTaX OYE€Hb TEIUIBbIH. B CBSI3M C 3TMM cTpaTocdepy WHOTrAA
Ha3bIBAIOT 030HOC@epoli. Bo-BTOPHIX, LIEIUKOM IIOIIOLIAS KOPOTKO-
BoJIHOBYI0 pamuaiuio ConHua ¢ ummHaMu BoyiH 0,15—0,29 MKM, 030H
3alMIIAeT XUBbIE OpraHM3Mbl Ha 3eMJie OT BPEIHOIro M Jaxe ryou-
TEJILHOTO JEHCTBUS YAbTpacduoneToBoil pagualuu. [1o coBpeMEHHbIM
BO33PEHUSIM, caMa XW3Hb MOIJIAa ITOSIBUThCS HAa CYllle TOJIBKO MOCJIE
TOro, KaK COfiepXaHue Kuciopona AOcTUIO 1% OT COBpeMEHHOro
Ha HEKOTOPO# BBICOTE B aTMOChepe cMor 00pa30oBaThCsl CIIOM 030HA.

B nocnenHee BpeMst Bolpoc 06 M3MEHEHUH B aTMOcepe Komye-
CTBa 030HA MpUOOpesT 0coOyI0 OCTPOTY B CBSI3U C BHIOPOCOM B aTMOc(e-
Py Pa3NUYHBIX XMMHUYECKUX BELIECTB AHTPOIIOTEHHOTO IMPOUCXOXIE-
HUsI, B ocobeHHOCTH (bpeoHoB. ITosiBWINCH OmaceHus], 4YTO BHIOpOC B
crpaTochepy OKCHIOB a30Ta C BBIXJIOITHBIMU ra3zaMu CTpaTochepHoi
aBMallM¥ Y MTPOHUKHOBEHME B cTpaTochepy HPpeoOHOB MOTYT IIPHUBECTU
K pa3pylUEeHUIO CJios 030Ha. Pa3pyllleHue cinosi MOXET UMETh maryo-
Hble 6Uonormyeckue mocieacTsusi. Kpome Toro, crajio sICHO, YTO O30H
obpa3yercsi He TOJIBKO B cTparocdepe, HO MPU HEKOTOPBIX (hOTOXUMHU-
YEeCKMX peaKlUMsX MpU 3arps3HEHUM BO3MyXa M B Tporocdepe. DTH
peaKkilMy YBEJIMYMBAIOT KOHIICHTPAIIMK O030HA B TPOIochepe, MO3TOMY
3a MMOCJIEIHEE ACCATUIETHE OTMEUYEH POCT O30HA B HWXXHHUX CJIOSIX.
B cBsi3u ¢ 3TMM TpUOOpENN GOJNBIIYI0 aKTYaJIbHOCTh pacCIIUPEHHUE
ceTH HaOMIOACHMI 32 O30HOM U U3Yy4EHHE MHOTOJIETHHUX WU3MEHEHWH
BO BDEMEHHOM XOI€ coaepxkaHus o3oHa. OLiEHKa TEHICHLIUM BPEMEH-
HOTO M3MEHEHHUSI COAEpXaHUSI O30HAa HEeoOXomuma ISl TOTO, YTOOBI
OTBETUTb Ha BOIPOC, JMKBUIUPYETCS JIM 3aLIUTHOE NCHCTBHUE O30HHOIO
clost OT (PU3MOJIOTMYECKHA BPEOHOTO NEHCTBUSI HA XKUBBIE OPraHU3MBI
ynsrpaduoneToBoit paguauuu CoJHia.
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11. XXKMJAKUE 1 TBEPJABIE ITPUMECH
B ATMOC®EPHOM BO3JIYXE

11.1. KpoMme nepeyucaeHHbIX BhILIE aTMOC(EPHBIX Ta30B B BO3MYX
MOTYT NMPOHMKATh: a) APYTME ra3bl, 0COOEHHO COCAMHEHMUSI, BOZHUKAIO-
LK€ TIPH JIECHBIX MOXapaxX, U3BEPXKEHUM BYJIKAHOB, CTOPAHUH TOILUIU-
Ba U B pe3yJbTaTe NPYroi 4eJIOBEYECKON IeSITEIbHOCTU (OKCHIbI
cepHl, yriepona, ¢ocdopa, YrjaeBoaopoabl BBIXJIOMHBIX Ta30B U Ip.);
6) XuAKWe U B) TBEpAbIE YaCTMYKH, B3BELICHHBIE B aTMOCHEPHOM
BO3IyXe€.

BonstHble Karum U JieAsiHble KPUCTA/UThI, BO3HUKAIOLME B aTMocde-
pe npU KOHICHCALIMM BOASHOIO Ilapa, oOpa3yloT o0Ojiaka M TyMaHBI.
TBepapie U XUIKKE YACTHIIBI CAMOrO pa3HOOOpPa3HOro cocTaBa M pas-
JIMYHOTO TIPOMCXOXICHUS Ha3bIBAIOTCS A3p0304simu. A3pO30JI4, B3BE-
LIEHHBIE B aTMOcdepe, MMEIOT KaK €CTECTBEHHOE, TaK M AaHTPOITOTC€HHOE
nmpoucxoxnaeHue. K TBepabIM a3po30JisiM €CTECTBEHHOT'O ITPOUCXOXIe-
HUSI OTHOCSATCS:

— BYJIKAHMYECKAsl MbUIb U TOHKMH TIETeJi, BhIOpachiBaeMbI BO
BpeMsI M3BEPXEHMI; MEJIKUE YACTUIbI BYJIKAHUYECKOTO IMPOUCXOXKIE-
HMSI MIMEIOT paguyc MeHee 1 MKM;

— YacTUIIbl ObIMa, 0Gpa3yIoluecs MPU JIECHBIX U TOPMSHBIX IMO-
Xapax;

— YAaCTULIBI TUIH TOYBEHHOTO (KpEMHE3eM, OKCHUIbI AJIIOMUHUS
U Xeje3a, coqu Kanblusi quamerpoM ot 0,7 mo 20 MKM) U opraHuye-
CKOTro MPOMCXOXIECHUS, MOAHATHIE BETPOM C 3EMIIH;

— KOCMHWYECKasl MbUIb, TMOMagapuniasi B aTMochepy M3 MEXILUIa-
HETHOTO IIPOCTPAHCTBA, a TAaKKe BO3HMKAIOIIAsl PU CTOPAaHUM METEOPOB
B atMocepe (pamuycoMm MeHee (0,01 MKM); MOCTYIUIEHUE TaKUX YaCTHULL
MaJIo Y OLIEHMBAaeTcsl BequurHoi 2+ 10*—2 - 10° 1/ron.

K XUIKMM aspo3oisiM €CTECTBEHHOrO IPOUCXOXIECHUSI OTHOCSTCS
KareJibKi MOPCKO# COJM, TTOMaJaloliye B BO3MyX MPpU pa3OpbI3rMBaHUU
MOPCKOI1 BOAbl BO BPEMsI BOJTHEHHUSI.

Kpome Toro, B atMocdepy BhIOpachIBalOTCS MbUIbLA U CIIOPHI pac-
TeHmit (20—60 mMxM), a Takke 6akTepuu (1—15 MKM).

K a3po30iiiM aHTpOITIOreHHOTO MPOUCXOXIEHUS OTHOCSTCS Yac-
THLIBI AbIMA, CaXWH, 30JIbI, TTOMAJAoOIME B aTMOCheEpy NP CXXUTaHUU
TOIUTMBA M paboOTe IMPOMBILIUIEHHBIX MPEANPUSATHI, a TAKXKE YaCTULIBI
ITOYBBI, TTOTHATHIE BETPOM IIPH paclaxWBaHUU 3EMEJIb.

Hapsiny ¢ npsMbIM BbBIOPOCOM 3HAYMTENIbHAs Macca as3po3ojiei
ABJIAETCS MPOLYKTOM IPEBPAILIEHUS U3 Ta30BbIX NpUMeEcEH, Momaaalo-
IIMX TEM WIX MHBIM 00pa3oM B atMocdepy.

OCHOBHBIMHM COCTAaBJISIOIMMM Ta30BOT0 3arpsi3HEHUs aTMochepbl
SABJISIOTCS: CepHUCTBIN ras3 SO,, okcua yriepona CO, muokcun yre-
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pona CO,, nurpatel NO,, cepoBomopon H,S, yriesonopons! BeIXION-
HBIX Tra3oB aBToMoOwieil, ammuak NH,, paqMoakTUBHBIE OTXOMIbI
aTOMHBIX CTaHIIHIA.

Benenctsue coemHeHMs psna rasos, B ocobeHHoctH SO, M OK-
CHIOB a30Ta C KMCJIOPOIOM, BONSIHBIM MAapoM W Ip., MON BIMSTHUEM
(oTOXMMUYECKHX U APYTUX peaklluil oOpa3yloTCsl BEILECTBA, KOTOPBIC
[epexomsT B TBEpAOE WIM Xuakoe cocrosiHue. [lo cyiecTByiolmum
OLICHKAM, IOCTYIUICHHE B aTMOC(Epy TBEPAbIX a3P030JIEH €CTECTBEHHO-
ro nmpoucxoxaeHusi cocrarisger (1280+880) MiuH T/ron U aHTpOMOIEH-
Horo mpoucxoxaeHus: — (50+40) muH 1/ron. B To Xe Bpemsi mpeBpa-
LIEHUE a3po30JIci U3 3arpsA3HAIOIMX aTMOC(Epy ra30B €CTECTBEHHOIO
npoucxoxneHus: paBHo (7301£400) MIH T/rox M aHTPOITOTEHHOIO MPO-
ucxoxaeHuss — (250%85) miH T/ron. B cymMe oT Bcex HCTOYHUKOB B
atMoccepy BbiOpaceiBaeTcs aspo3oseit 2,3 MIpa T/rom ¢ BO3MOXHBIM
pazbpocom *1,4 muipn 1/ron. CrenoBaTebHO, 3HAYMUTEIbHAS YacThb
a’po30Jicii BOZHMKAET B pe3yJbTaTe MpeBpalieHuii B aTMocdepe, mpu-
4YeM B pe3y/bTaTe YeJI0BEeYECKOM NesITeIbHOCTH KOJIMYECTBO a3pO30JIei,
BO3HMKAIONIMX M3 Ta30BBIX BHIOPOCOB, B HECKOJBKO pa3 MpPEBHILIAET
UX TIpsSIMOi BBIOpOC.

He6osnbulyio 4acTh U3 MEPEYUCICHHBIX MPUMECENH COCTaBJISAIOT
KPYITHbIE YaCTULbI paguycoM Ooyiee 5 MKM, Hampumep IbUib. IlouTn
95% yacTiil UMEIOT PaIUyChl MEHEE 5 MKM, IMIO3TOMY OHM MOTYT JIIH-
TEbHOE BPEMsI YIEPXUBAThHCS B aTMOC(EpPEe BO B3BELICHHOM COCTOSI-
HUM. YIAISI0TCA a3p030JIM U3 aTMOCGhEpPHI IIaBHBIM 00pa3oM MpU BbI-
NaJjeHWH OCaIKOB, MPWIHIAS U TPUCOEAMHSSACh K KAaIUIIM BOABI U
cHexrHKaM. Ocobyro onmacHOCTh ceiyac MpHOOpeNT MpOoLECC: Ta30BhIi
BBIOpOC — a3p030Jib — BbIMBIBAaHHE ocankamMu. Hampumep, ot cropa-
HUSA Y U Heptv B atMocdepy BriGpackiBaercs (170140) mux 1 SO,
B roa. Ilonmamast B atMocdepy, 3TM M OpyrHe ra3bl B pe3yibTaTe pas-
JIMYHBIX peaKLUid BMECTE C MPUCYTCTBYIOLIMMHU B aTMOCHEPE MOJIEKY-
JIaMH BOISIHOTO Tiapa oGpasyroT yacTHLbl Kucior: cepHoit H,SO,, co-
naHoi HCI, dropucro-sonoponnoit HF, azothoit HNO; u ap. Btu
KHUCJIOTBI 3aTEM BBIMBIBAIOTCS M3 aTMocdephbl ocamkaMu, obpa3ysl Tak
Ha3bIBAEMBbIE KUCIOMHble 0Xc0uU, OKa3biéarouue zybumenvroe oelicmeue
Ha #CU3Hb 8 03epax U Mopsx, Ha Aeca U T.IN.

11.2. Bce npumMecH, WM a3po30JiM, B HAUOOJIbIIEM KOJUYECTBE
COIEPXATCSl B HIDKHHMX CJIOAX aTMOcdephl, TAK KaK OCHOBHOI MX MC-
TOYHUK — 3€MHasi MOBEPXHOCTb. OCOOEHHO 3arpsi3HEH MMHU BO3IYyX
Gosnbunx ropoaos. Kpome BpemHbIX rasosbix npumeceit (SO,, CO,
U JIp.) Ha KaxXIbid KyOMYECKUI CAHTMMETP BO3MyXa 3[ECh IPUXOAST-
Cs1 OECATKU THICSIY a3PO30JIbHBIX YACTHUII, a 33 TON Ha KaXIbIi KBal-
paTHBIA KWJIOMETP BBINANAIOT U3 aTMOC(EPhl COTHU TOHH a3pO30Jiei.
B cenbCcKMX MECTHOCTSIX KOJMYECTBO YACTHI] a3p030Jiei B IIPU3EMHOM
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BO3JyXe MCYHUCISAETCS ThICSTMAMU B KyOMUYECKOM CaHTHMMETpPE, a Hal
OK€aHaMH — TOJIbKO COTHSIMM.

B Tponocgepe ¢ BLICOTON B CPEAHEM YMCJIO B3BEHIEHHBIX YaCTHULL
ObicTpo YOBIBaeT: Ha BbICOTaX 5—10 KM HMX BCEro AECSATKM Ha KyOu-
yeckuil caHTuMeTp. OoHaKo B CTpaTtocdepe CyllecTByeT BTOpOi Mak-
cuMyM aspoaodsieit. CrpatocdepHble aspo3oyid 6ojiee OTHOPOAHBI ITO
COCTaBYy U pacrpenesieHbl 6osee paBHoMepHO Mo 3emuie. OHU 0obOpa3y-
I0TCS1 B caMoi cTpaTocepe B pe3ysibTaTe OKMCIEHUS HEKOTOPBIX ra-
30B, COIEpXAILMX cepy, U (OpMUPYIOT TaK Ha3blBaeMblii caoii FOnee
TOJMIUMHONA O0KOo 10 KM ¢ HMXKHEH rpaHulieil MPUMEPHO Ha YpOBHE
TPONIMYECKOM Tpomomnay3sl ¥ Ha 2—4 KM BbIIIIE YPOBHS IOJSIPHOM
Tpornonay3sl. MakCUMyM KOHLICHTPAaLIMU a3po30Jiell HaxXOOUTCS MeX-
oy 18—25 xM B TpommKax U omyckaercsi a0 14—20 KM K moirocam,
MPUYEM BHYTPU CJIOSI KOHLEHTpALUSI MaJIO U3MEHSIETCS C BBICOTOH U
MO WUPOTE: Wi O60NbIIMX YacTHl ¢ 3¢deKTUBHBIM paguycoMm 0,1—
1,0 MkmM oHa cocTasiser B cpeqdeM 1—10 B 1 cm3, Critie 90% Bceit
Macchl a3po30Jieil MPUXOIUTCA HA CYOMMKPOHHBIEC YACTHIIBL. [JIaBHBIM
obpa3om 3710 Karuu cepHoit kucnotel H,SO, (75%).

Macca crparochepHbIx aspososneit mpumepHo B 30—70 pa3 MeHb-
e cpemHeil rnodaibHOM Macchl TporocepHbIX aspo3oneil. OmHakKo
Gnaronaps 6onblieit ycroituuBocTd cnost FOHre crparocdepHbie aspo-
30/IM 3aMETHO OCJA0JSIOT MpOXOomslIylo Yepe3 Hux panuanuio CoiH-
1[a, pacceuBasl €€ U YBEJIUYMBASA ITHM albbeno A CUCTEMBI <«3eMJIS—
aTMocgepar.

KomiuectBo Gakrepuit B aTMocepe KoneOiaeTcsi OT HECKOJIbKUX
€IVMHHUL] Ha KyOWYeCcKMil MeTp BO3IyXa B LIEHTPaIbHBIX YacTSIX OKea-
HOB 1O THICSIMM U JECSTKOB THICSIM B TAKOM € O0ObEME BO3Ayxa B
OoJbIIMX roponax.

OT KonnyecTBa M pola a3po30JIbHBIX MPUMECE 3aBUCAT SIBICHUS
MIOIJIOLLICHUS U PAacCESTHUS 3JICKTPOMArHUTHOM pagualliu B aTMocdepe,
T.e. ee Oosbllass WIM MEHBLIAas MPO3payHOCTh IS panuvaluu. B artoit
CBSI3M a3p030JIM MOTYT BJIMSATh HA COCTOSTHUE KJIMMATa.

Hanuyue B3BelIEHHBIX YacTULl OOYCIOBIMBAET B aTMocepe Takoke
pSil ONITUYECKUX SIBJIEHUiA, CBOMCTBEHHBIX KOJUIOMIHBIM PACTBOPaM.

HaubGonee KpymHbIE a3po30JibHBIE YaCTUIIBI, OOamarolye T'Hrpo-
CKOIMUYECKMMM CBOWCTBAMM, UTparoT B aTMochepe poJib s0ep KoHOeHca-
Yyuu, T.€. LIEHTPOB, K KOTOPBbIM IMPUCOETUHSIOTCS MOJIEKYJIbI BOOSIHOTO
mapa, oOpa3ysi BOAsIHbIE KarUId.

11.3. A3po30JIbHBIE MTPUMECHU JIETKO TMEPEHOCATCS BO3MYLIHBIMU
TEYEHUSIMU Ha OoJbluMe paccrosiHus. IlecyaHas mbUib, momazaroluas
B BO3OyX Hal mycTeIHIMU Adpuku u IlepenHeit A3uH, HEOTHOKPATHO
BbINajajia B GONBLINX KolndecTBaX Ha Tepputopny FOxwHoi u CpenHeit
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Espormbl. Ilsutb, momHsTast Ham Caxapoii, mocturaer lleHTpajibHOI
AMepukd. JIpIM JIECHBIX MoxapoB B KaHame mepeHOCWICS CHWIbHBIMU
BO3IOYILIHBIMU TEYEHUSIMU Ha BbICOTax 8—13 KM yepe3 ATIAHTHKY K
6eperam EBpormbl. JIpIM U memnen OONbIIMX BYJIKAHUYECKMX H3BEpXKeE-
HUIi HEOOHOKPATHO PAacCIpOCTPaHSUIMCh B CcTpaTocepe Ha OrpOMHbIE
PacCcTOsTHUSI, OKYThiBasl BeCh 3éMHOM 1Iap. B 4acTHOCTH, mocie U3Bep-
XeHus BynkaHoB Kpakaray B 1883 r., Dnp-UuyoH B MapTe—amnpese
1982 r. moMyTHEHHE BO3ayxa M aHOMAJIbHO KpacHasi OKpacka 30pb Ha-
Orogaiach B TEYEHHWE MHOTUX MeECSLEB. PamMoaKTUBHBIE MPOMYKTHI,
nornagalolye B atMocdepy IpH TEPMOSIIEPHBIX B3PbIBAX WA OPYTUM
MyTEM, PacIpPOCTPAHSIOTCS B BBICOKHMX CJIOSIX aTMOC(EpPHI Hall OTPOM-
HBIMU MPOCTPAHCTBaMM 3€MHOTO 11apa.

12. IbIMKA, OBJIAKA, TYMAHbBI

B omiMyMe OT MBUIMHOK BONSHBIE KAaIUIM U JIeAsIHbIe KPUCTAJUIBI
BO3HHMKAIOT B caMoif aTMocgepe INMpU KOHIAECHCAIIMM BONSHOrO Iapa.
OueHb paspeXeHHbIE MEJKWE KAIUTM W JIEASHbIE KPHCTAUIbI BbI3bIBa-
0T HEKOTOpO€ MOMYTHEHHE BO3dyXa, NMPUIAIOT €My CUHEBATBIA WIH
cepoBaThIif IIBET. DTO TaK Ha3bIBaeMas IbIMKa. bojee IUIOTHBIE CKOII-
JIEHUsI Karesib ¥ (WIM) KPUCTAUIOB 06pa3yloT 00Jiaka M TYMaHbI.

Karmim 0651akoB 00bIMHO OYEHBb MEJKME, PAIMYCOM OT €OUHMLL IO
JECATKOB MUKPOMETPOB (T.€. OT THICSAYHBIX IO COTHIX IOJIEH MWUIU-
MeTpa). B KaxaoM KyOM4ecKOM CAaHTHMMETpPE BO3Oyxa oOJiaka Haj Cy-
LIEA CONEPXUTCS OT HECKOJbKMX COTEH IO THICSY Kamejab pa3MepoM
or 3—4 1o 20—30 mMxM. Do 3HauuT, yro Ha 1 M3 ob6rayHoro BO3myxa
MPUXOAUTCSE OT JOJIei rpaMMa OO HECKOJIBKUX IPAMMOB XXUIKOW BOIBI.
Kpucrauiel sipga B obyakax Takke B OOJBLUIMHCTBE OYEHb MEJIKHE.
IMostoMy o6siaka MOryT IIUTEIBHO YAEPXUBATLCS B BO3MyXE BO B3BE-
LIEHHOM COCTOSIHUM BCJICACTBUE €ro COMPOTUBICHUSI U BOCXOASIIIMX
IBrkeHUi. OOaka MOTYT pacCeMBAThCs BCIIEACTBUE MCTIAPEHMS Karlelb
U KpuctajuioB. Ho B HUX MOXET MPOUCXONUTh OOpaTHBIN MpolecC —
YKpYITHEHUE OOJIAaYHBIX 3JIEMEHTOB, KOTODPHIE, HOCTUTHYB OMNpPENEICH-
HBbIX Pa3MEpPOB, HAYMHAIOT BHINANATh M3 OOJAKOB B BHIE OCAOKOB —
KareJib JOXMIs1, KPUCTAUTOB CHETa U Jp.

B npenenax HkHux 10—15 kM o61aka HaGIIOMAIOTCS HA Pa3HbIX
BbICOTaX, MPUYEM C BBICOTOM BOOHOCTh OOJIAKOB, T.€. CONEPXAHUE B
HUX XUIKOI BOABI HA €MUHUILY OObeMa, B CPETHEM YOBIBAET.

O06s1akonono6HbIE CKOIUIEHMS Kamejb U (WIM) KpUCTA/UIOB, Ha-
YMHAIOLIMECSI OT CaMoOil 36MHOH MOBEPXHOCTH, HA3bIBAIOT TYMAHOM.
CrnemoBateNibHO, TYMaH — 3TO 00pa30BaBIIMECS Y 36MHOM MTOBEPXHOCTU
obnaxa.

59



13. MOHbI B ATMOC®EPE

13.1. Yactp MoJteKyJs1 aTMOCcGhEpHBIX ra30B M YacTHIl aTMOC(epHOro
a3po30Ji1 — Karesib, NMbUIMHOK, KPHCTA/UIOB — HECET 3JIEKTPUYECKUE
3apsabl. 3apsDKEHHBIE YaCTHUYKU HA3BIBAIOTCS HMOHAMU. MOJIEKYJbI
BO3[yXa 3apsDKalOTCsl BCIIEACTBHE MOTEPU 3JIEKTPOHA WIM MPUCOEAU-
HEHUsI cBOOomHOro ajekTpoHa. K 3apsokeHHOI MoJieKysie MpUCOenu-
HSIIOTCSL IPYTHE MOJIEKYNBI, B KOTOPBIX MPOUCXOMUT ITyTEM WHOYKLUHU
paszmeneHue 3apsyioB. B pesynbTare BO3HUKAET 3JIEKTPUYECKH 3apsi-
KEHHBbI KOMIUIEKC MOJIEKY)I, Ha3bIBAEMbIi seekuM UOHOM. 3apsDKeH-
HBIE MOJIEKYJIBI MOTYT IIPHCOEIUHATHCS K SIpaM KOHAEHCALUM WU
IPYTUM a3pO30JIbHBIM YaCTULIAM, B3BELIEHHBIM B BO3yXE, BCIIEICTBHE
YEro BO3ZHUKAIOT Oojiee KPYIIHBIE — msiocenble UOHbI ¢ MAaCCaMH B ThI-
c4YU pa3 OOJIBIIUMHU, Y€M Y JIETKUX UOHOB.

V 3eMHOI MOBEPXHOCTH Haj cyluei B 1 cM3 Bo3myxa comepxutcs
HECKOJIBKO COTEH JIETKMX MOHOB M OT HECKOJIbKMX COTEH IIO NECATKOB
TBICSTY TSDKEJIBIX.

Karumm v kpucrajuibl 00JIaKOB U OCaIKOB, BO3HUKAsi Ha HMOHax
KaK Ha siipaX KOHIEHCAllUM M TIPHCOENUHSS B NAJIbHEHIIEM 3JIEKTPH-
YeCKHe 3apsiabl PasHbIMH ITyTIMHU, TAKXKE MOTYT CTaTh 3JIEKTPUYECKHU
3apsDKEHHBIMU. B OOJIBIIMHCTBE CJIy4aeB OHU U SIBJISTIOTCS TaKOBBIMH.
BenvyuHa 3apsiioB Karejib ¥ KpUCTALUIOB ropa3no 0osbllie, YeM MOHOB:
OHHU MOIYT JOCTUraThb MHOTMX MWUIMOHOB 3JIEMEHTapHBIX 3apsioB
(3apsima anekTpoHa). Tak xXe KaK M He3apsDKCHHBIE YaCTHULIbI, MOHBI B
aTMocdepe IOCTOSSHHO mnepeMeliaiorcs. IMeHHo Onaromaps 3Tomy
atMoccepa 001aIaeT EKTPONPOBOTHOCTHIO.

13.2. C evicomoli koauvwecmeo uoHog yeeauuusaemcs. OCOOGEHHO
OBICTPBIN POCT 3apSKEHHBIX YACTHUI] HAYMHAETCS MPUMEPHO BBILLIE
70 xM, rae HaunmHaercs UoHocdepa. B MoHochepe MpUCYTCTBYIOT B
OCHOBHOM 3apsDKEHHBIE aTOMbI KUCJIOPOZA, Iejiusi U BONOPONA M CBO-
6omHbie anekTpoHbl. Ha BeicoTax 100—400 kM uX comepxXaHHE HOCTH-
raeT BeJM4MHBI nopsaka 105—10° Ha 1 cm3. Ha (oHe oyeHb BHICOKOM
HOHU3ALIMU B MOHOC(PEpe BBIIEISETCS HECKOJIBKO CJIOEB C MAaKCUMAJTb-
HOI MOHMU3AaLMEl — 3TO0 TaK Has3bIiBaeMblil cioié D, croii E v caoii F.
ITonoxeHne HOHOCGEPHBIX CJIOEB M KOHLIEHTPALIMSI HOHOB B HUX IIO-
CTOSTHHO MEHSIOTCSI, TTOCKOJIBKY OHH 3aBUCAT OT KOPIYCKYJIIPHOI,
PEHTICHOBCKOM M yJbTpacduosieToBoil pamguaiu CojiHila, BTOpramoo-
LIUXCS METEOPOB, MHTEHCUBHOCTH KOTOPBIX HEMPEPHIBHO MEHSIOTCS.
MoXHO, OIHAKO, YKa3aTh MHTEPBAJIbI BBICOT 3THUX CJIOEB U 3JIEKTPOH-
HOM KOHIICHTpAllMd B HHUX:

Cnoii D — 60—90 xm, N = (102—10%) cm~3 nuem.

Cnoii E — 105—160 xM, N= 10° cMm™3 nuem.
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Caoii F — Bpiie 180 kM, N~ 10% cM™3 aHeM M npumepHo Ha
MOPSIIOK MEHBIIE HOYBIO;, BBICOTA MaKCHMMyma B obyiactd F CWIBHO
MeHseTcs M cocTtaBisier okono 300 xm. Hapsimy ¢ HempepblBHOM
MOHHU3aLMeEN BEpXHEH aTMochephl MPOUCXOMUT TaKXKe pPeKOMOMHALIMA
CBOOOIHBIX 3JIEKTPOHOB M MOHOB TaK, YTO B KAXIbI# MOMEHT BPEMEHHU
HMMEETCA TEHACHLMS K YCTAHOBJICHHIO PaBHOBECUS MeEXIy OOpa3oBa-
HUEM U HUCYE3HOBEHHMEM 3JIEKTPOHHO-HUOHHBIX Tap.

13.3. Om cmenenu uonuzayuu 3asucum 31eKmponpoeooHOCMb am-
Mocghepbi, © HECMOTPSI Ha TO, YTO CyMMapHasi KOHLIEHTpaLUs 3JIeKTPO-
HOB B MOHOC(EpPE NOCTUTaeT Jullib 1% KOHILIEHTpAallud HEUTPaJIbHOTO
rasa, 3JIEKTPOIPOBOIHOCTb BO3IyXa B MOHocdepe B obiweM B 1012 pa3
6osblie, YeM y 3eMHOIT MoBepXHOCTH. [1o cOBpeMEHHBIM BO33PEHUSIM,
noHochepa — cnaboMOHU3MPOBAHHAS IUTa3Ma. PaguoBONHBI pa3HOM
JJIMHBI UCTILITHIBAIOT B MOHOC(EPE MONIOLIEHHE, NMPETOMIEHUE U OTpa-
xeHue. BonHbl WiHOM 6onee 20 M BooOllle HE MOTYT IIPOHTH CKBO3b
HoHoc(EPY: OHH OTPAXAIOTCI YK€ CIOIMHU C HEOOJBIION KOHILIEHTpa-
LIMe# MOHOB B HIDKHEH yacTh MoHocdephl (Ha BeicoTax 70—80 Km).
CpenHue U KOpPOTKHE BOJIHBI OTPAXAlOTCS BBILIEIEXAIMMHA HOHO-
c(hepHBIMU CJIOSIMH.

Hmenno ecredcmeue ompaxcenus om UoHOCHepbl 603MONCHA OANbHAS
€6:3b HA KOPOMKUX 6041HAX. MHOTOKPAaTHOE OTPaXeHUE OT MOHOCHEPHI
Y 3€MHOI ITOBEPXHOCTH IO3BOJIIET KOPOTKMUM BOJIHAM 3UI3aroodpas-
HO PacIpPOCTPAHATECS HA OOJbIIKE PACCTOSIHUS, OriOasi MOBEPXHOCTh
3eMHOro mapa. Tak KaK MOJOXEHHE U KOHIEHTpalusi HOHOCGEPHBIX
CJIOEB HETMPEPHIBHO MEHSIOTCS, MEHSIIOTCS U YCJIOBMS IOIJIOLICHMS,
OTPaXEHMSI U PACIIPOCTPAaHEHUS pamuoBOJH. [loaToMy is HameXHOMN
PaIMOCBA3H HEOOXOMMMO HEIMPEPHIBHOE M3YyYEHHUE COCTOSIHUS HOHO-
chepel. HabGnioneHusi Hal pacnpoCTpaHEHHWEM PAIMOBOJIH SIBJISTIOTCS
OIHMM M3 CPEICTB TAaKOTro MCCiienoBaHHs. B Hacrosiiee Bpemsi BO
MHOTHX CTpaHax CO3IaHbI ONEPATUBHBIE CIIYXObI HAOJIONEHUS U IIPO-
THO3a YCJIOBU PaguOCBSA3U HA BOJTHAX Pa3IMYHOMN UTMHBI.

B uonocgpepe nabarodaromes noaspHvle CUAHUA U GAU3KOe K HUM O
npupode ceeuerHue HOYHO20 HebA — NOCMOSHHAS NOMUHECUEHUUS AmMOo-
cheprozo 6030yxa, a makxce pe3xue KoaeOAHUA MAZHUMHO20 NOAA —
uoHocgeprvle macnumuole 6ypu. Ha odyeHb OOJBIIMX BBICOTAX IBKIKE-
HUE 3apSDKCHHBIX YAaCTUI[ OMNpenesisieTcsl 3¢eMHBIM MAarHUTHBIM TOJIEM
(TeoOMarHUTHBIM TTOJIEM). DTa 00JACTh HA3BIBAETCS MazHUMocgepoi.
BHelHss1 rpaHUIIa T€OMarHUTHOTO MOJIS, PACIIONIOXKEHHAsI HA PaccTosI-
HuM Topsinka 10 3emHbIX pamuycoB (+60000 kM), Ha3bIBa€TCS MacHU-
monays3oli. KonebaHusi MarHUTHOro 1oJisi B MoHochepe U MarHuTocde-
p€ U TNOJSIPHBIE CUSTHUS 3aBUCAT OT KOjieOaHUi CONTHEYHOM aKTUBHOCTH,
BIMSIOIIMX HA MHTEHCUBHOCTb IMOTOKA KOPITYCKYJISIDHOI paIvallvM,
Kotopas uaet ot CojiHIA B 3eMHYI0 aTMocdepy.
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14. DJIEKTPUYECKOE ITIOJIE ATMOC®EPbBI

14.1. Utak, B atMocepe BCEra CYLIECTBYIOT ITOABVIKHBIE JIEKTPU-
YeCcKME 3apsidbl, CBA3aHHBIE C MOHAMM, a TAKXKE C KaIUIMM M KPUCTaJI-
JlaMU4 00JIaKOB M OCAIKOB. 3apsiibl 3TH MOTYT OBITh OOOMX 3HAKOB, HO
Npeo06J1afaoT MOJIOXKUTEIbHBIE, TIO3TOMY CYMMAapHBIi 3apsii aTMocde-
pbl — TMOJIOXUTEJIbHBIM, KOTOPBI pacTeT ¢ BbicoTO. CaMa 3eMHas
MOBEPXHOCTh TakkKe 00JIaNaeT 3JIEKTPUYECKUM 3apsiioM B CyMME OT-
pULATENLHBIM (TopsinKa —6 * 10° KyJlOHOB).

Credosamenvro, ammocghepa obaadaem s3reKmpuuecKum nosem, 8
Kaxcooli mouke KOmMopoz20 ecms Mo UAU UHOe 3Ha4eHue nomeHyuala. ATo
3HAYUT, YTO IJICKTPUYECKUI 3apsil, TOMELICHHBIN B JII000i TOUKe aT-
Mocdepsl, OyoeT MCMBITHIBATh CIJTY, NEHCTBYIOIIYI0O HAa HEro B Ha-
MpaBJIeHNY, HOPMAIbHOM K MOBEPXHOCTUM PABHOrO MOTEHLMaja, Ipo-
XOIsALLEN 4Yepe3 3Ty TOUKY. DTy CWIY Ha €OUHUILy MOJIOXUTEIbHOTO
3JIEKTPUYECKOTO 3apsiia Ha3bIBAIOT HANPANCEHHOCMbIO AMMOCHepHO-
anekmpuyeckozo noas. OHa HarpaBJI€Ha B OTCYTCTBUE O0OJIAKOB CBEPXY
BHU3 U U3MEPSEMC USMEHEHUeM NOMEHUUANa oA HA eOUHUUY Paccmos-
Hus, m.e. 6 éonbmax Ha memp (B/m).

B npuseMHOM ciioe aTMochepbl HANTPSDKEHHOCTD MOJISE TIPU SICHOM
Moroie B CPEeIHEM IS BCEro 3eMHOro Iapa paBHa okono 100 B/m.
B NpOMBIIIUIEHHBIX PAafOHAX C CHJIBHO 3arpsi3HEHHBIM BO3IYXOM OHa
3HayUuTeIbHO Oosbllie. HanmpsokeHHOCTh MOJIST CHJIBHO MEHSIETCS W
JIaXe MOXET U3MEHMTh 3HaK BO BpeMs BhIMameHusi ocankoB. C BbICO-
TOM HAINpPSDKEHHOCTh IMOJIST YMEHbIIAeTcs: Ha BbicoTe 10 KM OHa 0KoJIo
5 B/M u nocturaer HyJs B MOHoc(epe, TaK KaK MPOBOOMMOCTb BO3AyXa
B MOHOC(EPE NOCTATOYHA JUIS1 BHIPABHUBAHUS Pa3HOCTEN MOTECHLUAJIOB.

HanpsokeHHOCTh 3NIEKTPUYECKOTO MOJSE aTMOChepbl U3MEHSIETCS
B TEYECHUE CYTOK U rofia, a TAKXKE UCMBIThIBACT OOJBILNE BO3MYILCHUS,
CBSI3aHHBIE C Pa3BUTHEM O0JIAKOB, OCOOEHHO KY4€BO-IOXAEBBIX (Irpo-
30BbIX) ¥ OCAaIKOB.

14.2. bnaromapss MOHU3ALMU aTMOC(EPBI CYILIECTBYET MEPEHOC
3JIEKTpUYECTBA (TOK IPOBOAMMOCTH) OT TMOJIOXUTEIBHO 3apSDKEHHOM
aTMocdepsl K OTPHLIATEIbHO 3apSDKEHHOM 3¢MHO# moBepxHocTU. Ile-
PEHOC TOJIOXHUTEIBHBIX 3apSI0B K 3eMHOM MOBEPXHOCTU JOJDKEH ObLI
Obl B KOHIIE KOHILIOB HEUTpaJIM30BaTh 3apsl 3€MHON IMOBEPXHOCTH.
OnHaKo 3TOro He MPOMCXOMUT: OTPULIATENIBHBIN 3apsi 3€MHON MOBEPX-
HOCTU C TeY€HHEeM BpeMeHU He yObiBaeT. [lo coBpeMEHHBIM BO33pe-
HMSIM, TIPUYUHA 3TOTO — TIPO3HI.

B rpo30BbIX 06J1aKaX TIPOMCXOAUT CHIbHAS 3JIEKTpU3aLs O0JIaYHBIX
3JIEMEHTOB U pa3leJieHUE MOJIOXUTEIbHbIX U OTPULIATEIbHBIX 3apsNOB
[0 OTHCJIbHBIM 4YacTAM oOsaka. XOTS pacIpeacieHUe JEKTPUYECKUX
MoJie BHYTPU Ipo30BOro o6yiaka M BOJM3U HEro BECbMa CIIOXHO U
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U3MEHYMBO, B OOJIBIUIMHCTBE CIy4aeB 00JIAKO MOXHO YIOAOOUTH BEp-
TUKQIBHOMY IHUIIONIO C MOJOXUTENbHBIM 3apsiIOM B BEPXHEH YacTH U
OTpULIaTEIbHBIM B HUXHeH. [Ipu aToM B oOnakax, a Takke Mexmay 00-
JIaKaMH U 3eMJIeli BOZHMKAIOT OrPOMHBIE Pa3HOCTH MOTEHLIMAJIOB, MIPU
KOTODBIX HAIIPSDKEHHOCTDh IMOJSI JOCTUTaeT NECSITKOB THICSAY BOJIBT Ha
Merp. OTpuLiaTeNbHbie 3apsiibl B HWKHEN 4acTU 06j1aka MHIYLIUPYIOT
MOJIOXKUTENBHBIA 3apsAl Ha 3¢MHOW MOBEPXHOCTU, & HANPSDKEHHOCTh
MOJIs1 MEXIY O0JIaKOM U 3emiieif MOXET U3MEHUTb M B JNEHCTBUTENb-
HOCTU H3MEHSET CBOE HAIpaBJICHHE, T.€. MOJIy4aeT HAMpaBJICHUE
BBEpX. B CBSI3M ¢ yKazaHHBIMM OFPOMHBIMU Pa3HOCTSIMU MOTEHLIMAJIOB
B atMocepe BO3HUKAIOT UCKPOBBIE 3JIEKTPUYECKUE Pa3psiibl-MOJIHUU
KaK B o0Oiakax, Tak U Mexmy obiakaMu u 3emuteil. [1py HanpsDkeHHO-
CTU MOJIsl, HANPABJICHHO! BBEPX, MOJIHMM MOTYT NEPEHOCUTh K 3EM-
HOW MOBEPXHOCTHU OYEHb OOJBLINE OTPULATEIBHBIE 3apsibl, KOTODbIE
Y KOMIIEHCUDYIOT MOTEPIO OTPULIATENILHOTO 3apsiia 36MHOI IMOBEPXHO-
CTBIO B CITOKOIHYIO MOTroy.

15. YPABHEHUE CTATUKHN ATMOC®EPBI

15.1. Tlpeamnonoxum, 4YTo BO3MyX HE IMEPEMEIIAETCS B T'OPU3OH-
T&IBHOM U BEPTUKAJIbHOM HAMpaBJICHUSIX, T.€. OH MOKOUTCS OTHOCH-
TeJbHO 3eMid. BBIAICHUM, IO KaKOMY 3aKOHY MEHSIETCSI JABJICHUE C
BBICOTOM B TAKOM MOKOSILLIEMCST BO3IYXE.

BbIpexxeM MBICIEHHO B aTMOC(epe BEPTUKAIbHBINA CTOIO BO3MyXxa
C MMOIEPEYHBIM CEYEHHEM, PABHBIM | M2, M HAaNpaBMM OCb Z 10 BEPTH-
Kaau BBepx (puc. 2.2). BoimenuM B 3TOM CTOI0€ TOHKMIA CJION BO3My-
Xa, OTPAHUYEHHBIA CHU3Y IUIOCKOCTBHIO HA BBICOTE Z, 4 CBEPXY —
TUIOCKOCTBIO Ha BBICOTE Z + dZ, TOJIILMHA CJI0s1, TAKUM 00pa3oM, paBHa
dz. Ha HIDKHIOIO TIOBEPXHOCTh BBIIEJIIEHHOIO 3JIEMEHTApHOro oObheMa
CMEXHBII BO3IyX ACHCTBYET C CWIO HABICHMSI, HAIIPABICHHON CHU3Yy
BBEpX. Monynb 3TOM CWibl, AEHCTBYIOIICH Ha pacCMaTpUBaEeMylo IO-
BEPXHOCTh IUIOLAAbI0O DAaBHON €OUHHUIIE, U OyneT AAaBJICHUEM p Ha
3710i1 moBepxHocTU. Ha BepXHIOI MOBEPXHOCTh JIEMEHTAPHOTO 00BE-
Ma CMEXHBIA BO3AYyX IEUCTBYET C CWION NABJICHUs, HAMpaBICHHOI
CBEpPXy BHHU3. Momyib 3Toi CWIHI p + dp eCTh NaBI€HHE HA BEPXHIOIO
MOBEPXHOCTh. DTO NABJICHHE OTJIMYACTCS OT NABJIEHUsS] Ha HWDKHEN Io-
BEPXHOCTU Ha MaJyl0 BEJIMYUHY dp, MpUYEM 3apaHee HE H3BECTHO,
O6yner 1M dp MONOXUTENbHBIM WM OTPULIATEJbHBIM, T.€. OymeT Ju
JIABJICHUE Ha BEpXHEH MOBEPXHOCTH BHIIE WIM HIDKE, YEM HA HIDK-
HEN MOBEPXHOCTH.

Cwibl JaBiieHUs], IEHACTBYIOIIHE HA OOKOBBIE CTEHKM BBIIEJICHHO-
ro oobemMa, ypaBHOBELIMBAIOTCA CWIAMU JNABJICHMS, NEHCTBYIOIIMMU
U3HYTPU, TIOCKOJIBKY MBI pacCMaTpUBaeM MOKOSIIYIOCsS aTMocdepy.
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Puc. 2.2. Cunbl, AeACTBYIOLIME Ha 3JIeMEHTapHbI 06bEM
BO3/IyXa M0 BEPTHUKAIU

CrnenoBaTe/IbHO, PaBHOAEHCTBYIOILAS CWI JaBJICHUS
B TOPHU30HTAJILHOM HAIPABJICHUHU PaBHA HYJIIO.
zed2 Bo3nyx B paccMaTpMBaeMOM 3JIEMEHTAPHOM
4 O00BEME KpOMe CWI HaBJICHUS! HUCIBITBIBACT CHITY
z TSDKECTU, KOTOpasl HampaBiieHa BHM3 U paBHA YC-
KOPEHUIO CBOOOMHOTO MafCHUsl g, YMHOXEHHOMY
Ha Maccy Bo3IyXxa Bo B3ATOM oO0beMe. Macca Bo3-
Ilyxa, cCOmEepXallasics BO B3SITOM 00beMe, paBHa
MPOM3BEIEHUIO IUIOTHOCTH BO3AyXa p Ha 00beM
1 M2 dz. TakuM 06pa3oM, CHJIA TSDKECTH, NEHCTBYIO-
11asl Ha BbUICTEHHBIN 00bEM BO3IyXa, PaBHA gpdz.
Tak KaKk Mbl B3sUIM TOKOSIILMICS BO3OyX, TO
3TO 3HAYUT, YTO PAaBHOBECHE CYIIECTBYET U B BEp-
TUKAJIbHOM HampaBICHWM, T.€. YTO B3ATBHIA 00BEM
BO3[yXa HE MMEET HUKAKOro YCKOPEHHMS HHU IO TOPU3OHTAJIM, HU MO
BEPTUKAJIM U, TAKUM 00pa3oM, OCTAETCSI Ha OMHOM U TOM X€ YPOBHE,
HECMOTpSI Ha HAJIMYUE Beca. DTO 3HAYUT, YTO CIJIA TSDKECTH, M CHIIBI
JABJICHUS] YPaBHOBELIMBAIOTCS, T.€. PABHONEICTBYIOIIAs 3TUX CUJI DaB-
Ha Hymo. Cwia gaBieHust p+ dp U cWiIa TSDKECTU gpdz HANpPaBICHBI
BHU3, T.€. IIPOTHB HAMNPABJIECHHUS 7, IIO3TOMY MX CJIEIYET B3AThb C OTPHU-
LaTenbHBIM 3HaKoM. Cwia JaBJICHUS p HalpaBJieHa BBEpX, T.€. MO Ha-
MPABJICHUIO Z, TIO3TOMY €€ CJIEAYET B3ATh C MOJIOXUTEIbHBIM 3HAKOM.
CyMMa Bcex 3THUX TPEX CHJI €CTh PaBHONEHCTBYIOLIAs, KOTOpas B Ha-
LIEM CJTyyae paBHa HyJi0. TakuM ob6pa3om,

—(p+dp) +p—gpdz=0, (2.13)

NN N

T\

1
-
L

N\

dp = —gpdz. (2.14)

OTtciona ciiemyer, YTO MPH MOJOXUTEIbHOM NPUPOCTE BHICOTHI
(dz> 0) mpupocT naBieHUs OTpULATENbHBIM, dp <0, T.e. ¢ BBICOTOM
atMocepHoe naBrieHue nanaer. [Ipu 3ToM pa3HOCTb JABJCHWI HA HIK-
HE U BepxHEH rpaHMIIAX pacCMAaTPUBAEMOroO 3JIEMEHTAPHOIO o0beMa
paBHA CIWIE TSDKECTH, NEHCTBYIOLLEH HA BO3MyX B 9TOM OOBEME.

Ypasnenue (2.14) nHocum Ha3eanue OCHO8HO20 YPABHEHUS CMAMUKU
ammocghepvi. OHO nokasvieaem, KaK MeHAemcs 0aéaeHue npu Maiom
npupocme 8bicombL.

15.2. OcHOBHOE ypaBHEHHE CTATUKM MOXHO HAIMKCATh €LIE TaK:

1 dp

_Ed_z_g=0' (2.15)
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BennmunHa —£ €CTh MaJeHUE AABICHUS HA €IUHMIYYy IPUPOCTa

BEICOTH.. OHAa Ha3bIBAaCTCS BEPMUKAAbHLIM 2DAOUEHMOM 0a6AEHUA, Ul

dp

dz

HOOCHUCTBYIOILAS CWJI HABJICHUS, NEHUCTBYIOLUMX HAa €OUHUYHBIA 0ObeM
1dp

Bo3oyxa. Pa3nemB ee Ha IUIOTHOCTH p, MONYYUM Tp 4 — BEPTHKATb-

HbIii 0apUYECKUil IrpalMeHT, OTHECEHHBIN K €IMHHUIIE MAacChl M HAIpaB-

eéepmuKanbHbiM 6apuyeckum epaduermom. B Takoit popme 3TO paB-

JIEHHBIA BBepX. JIeACTBUTENBHO, Pa3MEPHOCTh 3TON CHJIBI [— ldp] =

pdz
= (M3 H)/(xr - M2 - M) = H/xT.

Bropoit wieH ypaBHeHUS (2.15) — 3T0 cura maxcecmu, NEACTBYIO-
[as Ha Ty € €IMHMIYY MacChl M HaIpaBJicHHas1 BHU3. Cjie10BaTe/IbHO,
OCHOBHOe YpaGHeHUe CMAaMmUuKU 8bipaxcaem YCAosue pPABHOBECUS MeHCoy
deyma cusamu, Oelicmeyiouumu Ha eOUHULY MACCbl 8030YXa RO 6epMUKQA-
AU, — BEPMUKANLHBIM Oapu4eckum 2pacuermom U CUiol maxcecmu.

15.3. IuddepeHumanbHas popMa ypaBHEHHMSI CTATUKM TIO3BOJISET
BBITIOJNIHATH pPacyeT U3MEHEHMS NABICHUS TOJIBKO UL MaJbIX IpUpa-
LICEHUIA BBICOTBI, NMPU KOTOPBIX IUIOTHOCTH MOXHO CYMTATh NMPHOJIHU-
XKEHHO TOCTOSIHHOM B paccMmarpuBaeMoM ciioe. Ha mpakTuke Bceraa
HEOOXOMMMO MMETh NaHHBIE O PaCNpENcICHUU NABICHUS B CIIOSIX KO-
HEYHOW TONMUIMHBL. YTOOGBI MONYYUTHh BBIpAXEHUE IS U3MEHEHUS
JaBJICHUSI TIPpM KOHEYHOM IIPMPOCTE BBHICOTBI, HYXHO YypaBHEHHE
(2.14) npouHTETrpUpPOBaTL B MpENENax OT OJHOTO YPOBHS Z; C JaBle-
HHEM p; IO BBILIEJIEXAIUETO YPOBHS Z, C NaBIeHUEM p,. MIHTerpupys,
HeoOXOOMMO MOMHUTH, YTO IUIOTHOCTh BO3IMyXa p —IIEpEMEHHasl Be-
JIMYMHA, MEHIOUIASICA C BBICOTOM, T. €. IUIOTHOCTh BO3dyXa p — (byHK-
IS BBICOTHL: P = p(2).

TTockonbKy TUIOTHOCTh BO3MyXa HEMOCPEACTBEHHO HE HM3MEpseT-
Cs, €€ HYXHO 3aMEHHMTb C ITIOMOILUBIO YPABHEHUSI COCTOSIHUS 4Yepe3
TEMIepatypy U namieHue: p = p/(RdT). ns ynpouieHus 3anmucu Oy-
JIEM CYUTATh, YTO B CIIy4ae BJIAXHOTO BO3dyxa 7 — 3TO BUPTyaJIbHas
TeMIiepaTypa, T.e. OIycKaeTcsi UHIEKC v. [loncTaBUB BbIpaXEHHE p B
ypaBHeHMe (2.14), mosyyum

__ &
dp = —Rdez, (2.16)
WIN
dp g
P-_8 4z 2.17
5 RT Z (2.17)

TpennonoxuM, YTo HaM HYXHO y3HaTh, KAK MEHSETCS JABJICHUE
OT YPOBHS Z; Ha KOTOPOM NABJIEHHWE p,, IO YPOBHS Z,, Ha KOTOPOM
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NaBJICHUE p,. [l 3TOro BO3bMEM OIPENETCHHBIE HHTErPAJibl OT 06EUX
yacteit ypapHeHus (2.17) B mpezesax oT p; O p, M OT Z; 10 Z,. Ilpu
3TOM OyZIeM CYMTaTh g HE3aBUCALUMM OT BBICOTHI, R, — TOXE MOCTOSIH-
Has BequyuHa. [loaToMy g M1 R, MOXHO BBIHECTH 3a 3HAK MHTErpaja.
Torna

) 2

|£2--£ (2 (2.18)
p Ry I T

)4 1

Temneparypa 7 MEHSETCSI C BHICOTOM, T. €. 7 — BEIMYMHA IEepe-
MEHHas, sBJitonasicsa GyHKiMen BbICOTE. B aTMochepe xapakrep u3-
MEHEHMS1 TeMrepaTypbl 7' ¢ BBICOTOM, KaK MpaBWIO, HE MOXET OBITH
BBIPAXEH KaKoi-TH00 mpocToi (dyHKIMel BbICOThI. OmHAaKO U3 Ha-
OoneHUN 3a TEMIlepaTypoil Ha pa3IMYHBbIX BBICOTAax (HAIpUMeED,
MPOU3BOAUMEIX PaIUO30HIAMM) MOXHO MOCTPOMTH IpauK TeMIepa-
TYpbl B 3aBUCHMOCTU OT BBICOTHl Z WIM TaK Ha3bIBaeMbIH Mpoduib
TeMIteparypel. Ha 3ToM rpacduke MOXHO ONpeAesUTh CpelHee 3Haye-
HHYe TeMreparypbl 7, MEXIY YPOBHAMHU Z; M Z), @ CPEIHEE 3HAYECHHE
yX€ MOXHO BBIHECTH 3a 3HAK MHTerpajia. Torma

Inp, —Inp, = ——2— [dz. 2.20
2} D RiT, 2[' ( )
Bzss HUHTCIpaJl B HpaBOﬁ 4YaCTH, MOXHO HAITMCATb
Inp,-Inp, =-—2—(z, - 7). 2.21
P2 21 Rl (Zz Zl) ( )
IToTeHUMpYs1, TOTY4UM
g(z - 2)
= p exp| -2 |, 2.22
P =n p( RTy j (2.22)

Bmu ypasnenus npedcmaeasrom coboli uHmezpan OCHO8HO20 ypasHe-
Hua cmamuku ammocgepdt. E2o nasviearom ewe 6apomempuueckoi gop-
mynoi. @opMyiia MOKa3bIBaeT, KaK MEHSAETCS aTMOC(EPHOE NaBlICHUE
C BBICOTOM B 3aBHCHMOCTH OT TEMIIEpATypbl BO3dyXa NMpH HAIMYUU
CIUTBI TSDKECTH.

15.4. 3Hasg ocHOBHOE ypaBHEHHME CTaTHMKM (2.14), MOXHO MOHSTH
dbusnveckuit cmeica atMochepHoro mapjaeHus. ITycTh Ha ypoBHE Z
nasnienve p =p, . IIpeacTaBuM Takylo BBICOTY Z =Z,, Ha KOTOpO p = 0,
T.. 7, — BEPXHsisl rpaHuua atMocdepnl. [IpouHTErpUpyeEM ypaBHEHHE
CTaTHKH OT p, 10 0:

0 2y
[dp =- | gpdz. (2.23)

)24 z
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2y
O4yeBUIHO, YTO —Igpdz= P, ., — Bec atmMocepHoro cronba Bo3myxa

k4
OT YPOBHS 7 JIO BEpXHEM rpaHuIlbl aTMocdephl. ClienoBaTeibHO,

0—p=—P,,T1e p="P,.

at™’

Huvimu crosamu, ammocgpeproe dasaenue Ha a10060m YposHe PasHO eecy
cmonba 6030yxa eOUHUUHO020 NONEPe4HO20 CeYeHUs, NPOCMUparowezocs
Hao OaHHbIM YPOGHeM. DTOT BBIBOI ITOMOTAET IMOHSAThH, ITOYEMY NaBje-
HUE YMEHBIIAETCS C BBICOTON. YeM BBILLIE PACIONIOXEH YPOBEHb, TEM
MEHBIILIE OCTAETCSI MPOTSKEHUE aTMOCGEPHI BHILIE 3TOTO YPOBHS, CliE-
JIOBAaTEIbHO, TEM MEHBILIE Macca M MEHBILIE BEC CTOJI0a MO CPABHEHUIO C
HIDKeNeXaliumMu YpoBHsIMHU. T1oaToMy naBieHUE ¢ BBICOTOM YOBIBaeT.
15.5. OCHOBHOe ypaBHEHHE CTATHMKU BBIBOOUTCS B MPEIIIONIOXE-
HUM PABHOBECHUS BO3OyXa MO BEPTUKAJIU U MO TOPU3OHTAIU. B geit-
CTBUTEJIBHOCTU MOXET CYIIIECTBOBAaTh KaKas-TO paBHONEHCTBYIOLIAS
CWIa TSDKECTU M BEPTUKAJIBHOrO 0apHYeCKOro rpaiMeHTa, OTJIMYHAas
OT HYJISI, T.€. CWIA TSDKECTH MOXET HE CTPOTO YPaBHOBEIIMBATHCS CHU-
JIol BepTUKaJIbHOTO Gapuyeckoro rpaaveHTa. HaGmoneHus ImOKasbl-
BalOT, OQHAKO, YTO TaKWE€ YCJIOBUS HAONIOAAIOTCS OYE€Hb PEOKO, U
MPUTOM 3Ta PaBHONEHCTBYIOLIAS HE3HAYUTEIbHA, U, CTAIO OBbITH, YC-
KOpEHHE, coobllaeMoe €10 BO3IyXy, He3HauuTeibHO. OCHOBHOE ypaB-
HEHHE CTaTUKM XOTS U He OYmET BBHIIOJHATHCS abCOMIOTHO CTPOrO, HO
OymeT cripaBeUTMBO C OYE€HBL GOJBIION CTENMEHbIO TOYHOCTH. OMBIT MO-
Ka3bIBAa€T TaKXKE, YTO KPYITHOMACHITAOHBIE TOPU3OHTAJIbHBIC IOBVIKE-
HUSI BO3IyXa IMPOUCXOISAT TAaKMM 0Opa3oM, YTO OCHOBHOE ypaBHEHME
CTaTUKK BBITIOJTHSIETCSI C OOJbIIONH CTETIEHBIO TOYHOCTH, T.€. KPYIHO-
MaclITaOHbIE TOPU3OHTAIbHBIE ABIDKCHUS BO3MyXa KBA3UCTATUYHBI.

16. IPUMEHEHME
BAPOMETPUYECKO ®OPMYVY.JIbI

16.1. C nomowpro 6apomempuveckoti opmyast 06biuHO pewarom ose
3a0auu:

1) 3amayy NMpUBEACHUS NABIEHHUS OT OJHOrO YPOBHSI K JPYTOMY,
T.e. 3Has JABJICHWE HA OXHOM YPOBHE, Pa3HOCTb BBICOT M CPEIHIOIO
TEMIIEPATypy CJIOsi, HAUTH JABJICHUE HA APYTOM YDOBHE;

2) 3amavyy 0apoOMETPUYECKOro HUBEJMPOBAaHUS, T.. 3Has HaBJc-
HUE Ha JBYX YPOBHSX M CPEOHIOI TEMIIEpaTypy CToj10a BO3ayxa, Hail-
T BBICOTY NMPEBBILIEHUS OMHOTO YPOBHS HAal IPYTHM.

I MpakTUYECKOro HCITO/Ib30BaHUsI GapoMmerpuyeckas dopmysa
MpUBOAUTCA K paboyeMy Bumy. OT HaTypaJbHBIX JIOTApU(MOB MEpexXo-
JAT K JECITUYHBIM, OT aOCOJIOTHOM TEMITEpaTyphl — K TeMIlepaType
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no Lenscuio. IToacTaBnsioT YKCI0OBbIE 3HAYEHHMS Ta30BOM ITOCTOSTHHOM
MU yCcKOpeHHUs cBoOomHoro mameHus. [Ipy 3ToM B ciydae BJIAaXHOTO
Bo3IyXa Gepercst 3HaYeHME R, 1A CyXOoro BO3lyxa, TeMIiepaTypa 3a-
MEHSIETCSl BUPTyalbHOM Temmepatypoit: T = T (1 + 0,378 ¢/p).

16.2. BaxHbIM BapMaHTOM IIEPBOI 3alauM SBIAETCS npugedeHue
daéneHusi K ypoenio mops. DTa 3aJaya BO3HHUKIA U3 HEOOXOAMMOCTH
CPaBHMBATh 3HAYECHMSI JABICHUS HA PA3IMYHBIX CTAHUMSX U aHAIU3U-
pOBaTh MaBJICHHE HAa CUHONTHYECKMX KapTax.

YTo0bI MOMYYUTHh MPENCTABICHHE O ACHCTBUTEJIBHOM KPYITHOMAc-
WITAaOHOM pacnpene/ieHUH JABJICHUST Ha OOJBIIMX TEPPUTOPHSIX, HYXHO
UCKJIIOYUTDh BJIUSIHUE PA3IMYHBIX BBICOT METEOPOJOTMYECKMX CTaH-
LIMiA, KOTOpOE OTpaXaeTcsl Ha BEJIMYMHE JaBICHUS. 3Hasl NaBJIeHUE HA
HEKOTOPO# CTAHLMHM, PACTIOIOXEHHOM HAa BBICOTE Z. Hal YPOBHEM
MOpsl, U TEMIIEPATYpy / Ha ITOM CTAHLMHU, BHIYMCIIAIOT CHayala BO-
obpaxaeMylo CpelHIOI0 TEMIIEpaTypy MeXIy TeMIlepaTypaMu Ha pac-
CMaTpUBaEMOi CTAHIMU U HAa YpOBHE Mops (B JEHCTBUTEIIBHOCTH aT-
MocchepHoro croyiba MeXTy CTaHIUE U YPOBHEM MOpPS, KOHEYHO,
Her). JUta ypoBHS cTaHLIMM Oepercs ¢aKThUdecKasl TeMIieparypa, a uist
YPOBHSI MOpsI — BBIYMCJIEHHas Temmeparypa. IIpy BBIMMCIEHHM HC-
MOJIB3YyETCS U3BECTHBIN (DAaKT, YTO B CPEIHEM MPU3EMHAs TEMIIEpaTypa
nagaer Ha 0,5°C Ha kaxneie 100 M momHsTHs. CrnemoBaTesibHO, €CIH
OT YPOBHS CTaHLIMU 7, CITyCKAThCsI K YPOBHIO MOpsi, TemIiepatypa Oy-
JeT Bo3pactath Ha 0,5° Ha Kaxneie 100 M, T.€.

= ©. -2 .
ty.M tCT + 0’5 10 ZCT’

Tae 7, B MeTpax. 3a CPEAHIOI TEMIIEpATypy BOoOpaxaemoro crojba
BO3IyXa MPMHUMAETCS CPENHEE apPUPMETUYECKOE /M £, ., T.€.

2%
t,=(t,+ ty.M)/Z.
ITo mamieHWIO HAa CTAaHLIMU W MO MOJYYECHHOU CpeaHei TeMmepa-
Type ONpeHeisieTCsl AaBlIeHHE Ha ypoBHe Mops. IIpenmonoxuB, 4To

D= Py 4= 0, a p,=p_, Ipy z,= 7, GapoMeTpuyeckas ¢popMya 3a-
MUIIETCS:

_ -8
Per = Py €XP _Rch,: ,
rne T,,= 273" +¢,. Orcrona
_ 83,
Pymu = Pcr €XD —Rd;; .

TTockonbKy onepalysi IpUBEACHUS NABICHUS K YPOBHIO MOpS Jie-
JIaeTCSI Ha METEOPOJIOIMYECKOIM CTAaHLIMM B KaXOblii CpoK Habmone-
HMI, TO sl OOJIErYEHMsT pacYE€TOB Ha KaXIOM CTAHLIMM MMEIOTCS CIie-
nyanbHeie Tabmuubl. [Ipy 3TOM YYUTHIBAETCSI, YTO BHICOTA CTAHLIMU
HaJ ypOBHEM MOpS ISl NAaHHOW CTaHIIMKM — BEJIMYMHA IMOCTOSIHHAS.
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ITostoMy Tabiuubl COCTABIEHBI IJI PasHbIX 3HayeHui f.. Ha mpu-
3eMHBIE CHHOIITUYECKHE KapThl BCErma HAHOCHTCS AABJICHHE, MPHUBE-
JIEHHOE K YPOBHIO MODSI.

16.3. Haubonee ToyHast ¢popMysia, MCroib3ylomascsa w1 6apo-
METpUYeCKOro HuBeIMpoBaHusi, — ¢dopmyna Jlarmaca (1749—1827).
OHa mosyyeHa Uisi BIAXHOrO BO3AyXa C YYETOM HM3MEHEHMS YCKOope-
HUSI CBOOOMHOTO MaIeHUs C LIMPOTON M BBICOTOM. B Memeoponoeuu 6
boavuuncmee 3aday ucnonszyemcs bapomempuyeckas opmysa peansbHou
ammocghepbi. OHA MEET BUJ

L= 4= B(l+ atm)lgp]/pzs

e f, — CpenHss TeMIlepaTypa Closi MEXny p, u p,, t, B °C; o=
=1/273 — TepMUYeCKHI KO3(PODUIIMEHT OOBEMHOTO PACIIUPEHUS
rasa; B — 18 400 M — GapoMeTpuyecKast IIOCTOSTHHas.

Jis HeGosbLIoro mepenaga BHICOT UCITONb3YeTcs gopmyna babune

b=z, -7, =8000 22n=Ps) (1- aty), (2.25)
Pu t+ P8
rae pH — HOABJICHUC HAa HW2KHEM YPOBHC zl; pB — JABJICHUC HA BCPXHEM
YPOBHE Z,.

17. BAPUYECKASA CTYIIEHDb

17.1. BoicTpbie MOACYETHI, CBSI3aHHBIE C U3MEHEHHEM NABJICHMS
C BBICOTOI, MOXHO CI€JIaTh C MOMOILbIO TaK Ha3bIBaeMOH Oapuye-
ckoli cmynenu. HammiiieM OCHOBHOE ypaBHeHHE CTaTMKHU (2.16) dp=
= —(gpd?2)/(R,T,,) B nHOM (opMe:

—(dz/dp) = (R,T,)/(gp)- (2.26)

Bripaxenne —(dz/dp) HasbiBaeTcsl Gapuyeckoil cTymeHbio (Win 6apo-
METpU4eCKoi cTyreHbio). CltenoBaTeIbHO, bapuueckas CmyneHb — 3mo
npupauerue 8biCombl, 8 npederax Komopozo daenenue naoaem Ha eOUHUYY.
Bapuyeckasi cTyneHb — BeJMYMHA, oOpaTHass BepTHKAJILHOMY Gapu-
yecKoMy rpagueHty —(dp/dz). 3 ¢opmynsl (2.26) BUAHO, YTO 6Gapu-
Yeckas CMyneHb NPAMO NPONOPUUOHAALHA memnepamype 6030yxa u 00-
DPamno nponopyuoHasvia oaeseruto. TIpy OMHOM W TOM XK€ JaBICHUU
Oapuyeckasi CTyleHb TeM OoJibllie, YeM BhbIlllE TemmepaTtypa. Yem
6onblIe BHICOTA M 4EM, CJIENOBATENILHO, HIDKE NaBICHUE, TEM OOJIbLIIE
Gapryeckasi CTyNeHb.

IMoncrasus B hopMyity (2.26) yucnoBble 3Ha4e€HUA g M R, MOXHO
HaWTH GapuYECKyIO CTyNeHb Ul pasHeiXx p U T,. Kak Mbl 3HaeM, B
METEOPOJIOTHM 32 €IUHHILy NaBIEHWS TPUHAT reKTomacKajib. Torma
Oapuyeckast CTyIieHb U3MEPSIETCS MPUPOCTOM BBICOTBI, HA KOTOPOM
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Puc. 2.3. Y6piBaHMe aTMoc¢epHOro HaBIE€HMS C
BBICOTOI B 3aBUCHMMOCTHU OT TeMIepaTypbl BO3-
OYLWIHOTO CTOJI0a: NMpM OAMHAKOBOM HaBJEeHWHU
BHU3y gaBieHue 500 rlla B TeryoM croyibe Ha-
6mogaeTca Ha 350 M BbIllle, YeM B XOJOAHOM
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napneHue namaeT Ha 1 rlla. Ilpu Temme-
parype 0°C u masnenuu 1000 rIla Gapu-
yeckasi cTyneHb paBHa 8 m/rlla. Takum
,g;";’x" ,g’,";’;‘; 0o0pa3oM, y 3eMHOI MTOBEPXHOCTU HYXHO
o cpedwed L'Eo " MTOTHSATHCSI IPUMEPHO HA 8 M, YTOOBI JaB-
3 | ped 1t meod 0% | nenve ynano Ha 1 rlla. C pocToM TeM-
=2l — mepatypbl 6apuyeckasl CTYIIEHb pacTeT
npuMepHo Ha 0,4 % Ha KaXIblii rpamyc.

Ha BpIcOoTE OKOJIO 5 KM, Iae HdaBie-
Hue 6ymu3ko K 500 rIla, mpu Toit Xe TeM-
1000 20 1000zne | TEparype 0°C Gapuyeckas CTyneHb Gyner
0 yxe okoyno 16 M/rIla. 3Has GapuyecKyio

CTYIIEHb JUIA Pa3HbIX p U T, MOXHO Mpo-
U3BOIOUTH T€ PACYeThl, I KOTOPHIX NMPUMEHSIOTCS 0apoOMeTpUYECKHe
(opMyIbl, €CITU TOJBKO Pa3HOCTh BBICOT HE OYEHb BEJIMKA.

17.2. JIommycTiM, 4TO Ha YPOBHE 3€MHOI MOBEPXHOCTH IaBJICHHUE
OIMHAKOBO U B TEIUIOM WU B XOJIOAHOM Bo3myxe. ODHAKO B TEIUIOM
BO3yXe, rae Gapuyeckasi CTYNEHb OOJibllie, HYXXHO MOTHATHCS Ha
OOJIBIIYIO BBICOTY, YEM B XOJIONHOM BO3MyXE, YTOOBI JABJIECHHE YIAJIO
Ha 1 rlla. Ilpu manbHeiieM mompeMe 3Ta pa3HUlA GymeT HapacTaTh.
CrnenoBateibHO, B TEIUIOM BO3MyXe NABJICHME ManaeT ¢ BHICOTOM MeI-
JIEHHEE, YeM B XojionqHOM. [To3ToMy Ha BBICOTaxX NaBJIEHUE B TEIUIOM U
XOJIONHOM BO3OYyXE VXK€ CTAaHOBUTCS HCONUHAKOBBIM: HAa OOHOW U TOM
X€ BBICOTE€ B TEIUIOM BO3IyX€ OHO OydeT BhbILE, YEM B XOJOXHOM
(puc. 2.3). UHbIMU cI0BaMH, menable obaacmu 6 ammocgepe 364310Mcs
8 BbICOKUX CA0AX 001acmAMU 8bICOK020 0aeéneHUs, a X0a00Hble obracmu —
obaacmamu HU3K020 0aeneHus.
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18. CPEJHEE PACIIPEJAEJIEHUE .
ATMOC®EPHOIO JABJIEHHUA C BBICOTOM

18.1. Kak BUIHO M3 GapoMeTpryecKoil (hopMyJIbI, pacrpeneicHue
aTMOCGHEPHOTo MABJICHHUSI MO BBICOTE 3aBHCUT OT NABJICHMS Y 3€MHOM
MOBEPXHOCTH U OT paclpeleieHUs] TeMIIEpaTyphl BO3IMyXa C BBICOTOM.
B MHoronetHeM cpenHeM B EBpome maBieHHE pacrpenesisieTcsl C Bbl-
COTOH CclemyloluM obpa3om:

BricoTa, KM YPOBEHBb MOPS 5 10 15 20
Hapinenue, rlla 1014 538 262 120 56
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IMpuBeneHHbIE 3HAYEHUS MMOATBEPXKIAIOT BBIBOA, KOTOPBIN MOXHO
caenarb U3 GapoMeTpudeckoil GopMyJIBL: dasreHue ybbisaem npumepHo
6 2eomempuHecKoll npozpeccuu, ecau 8bicoma 6o3pacmaem 68 apugmemu-
ueckoii npozpeccuu. JIeCTBUTENbHO, HA YPOBHE 5 KM JaBJICHUE MOYTU
BIBOE HIDXE, YEM Ha YpOBHE Mops; Ha ypoBHe 10 KM — IOYTH B 4e-
ThIpE pa3a; Ha ypoBHe 15 KM — moyTH B 8 pa3 u Ha ypoBHe 20 KM —
B 18 pas.

18.2. /lagrenue mensemcsa e moavko ¢ évicomoi. OHO MeHsemca u
om mecma K Mecmy HQ OOHOM U MOM Jce YpPO8He, M. e. OHO He @e3de
0duHaxoeo. Kpome moeo, 6 kaxcdoli mouxe ammocghepvt dasrenue Henpe-
Dbl6HO MeHaemcs ¢ meveHuem epemeru. Henpepuieno mensemcs u pacnpe-
Oenenue ez2o 60 6celi ammocgepe. SICHO, YTO M3MEHEHMs NABIECHUS B
JM000# TOYKE CBSI3aHbI C U3MEHEHUSIMU BCEU MAacchl BO3IyXa Hal 3TOM
TOYKOM. A M3MEHEHMSI MacChl BO3OyXa B CBOIO OuYepelb OOYCIIOBJIEHBI
IBIDKEHHEM BO3IyXa.

19. OBIIASI MACCA ATMOC®EPHI

3HaHMe aTMOCGEPHOrO NABJICHUS MO BCEMY 3€MHOMY LIapy MO3BO-
JISIET paccuuTaTh obuyro maccy ammocgepsl. I'pyOyio OLIEHKY MOXHO
clesaTb, €CJIM y4eCTh, YTO cpellHee aTMoc(epHOe NaBlI€HHE Ha ypOB-
He Mopst 6mu3ko K 1013 rITa. 3Has wiolagk 3eMHOMH MOBEPXHOCTH U
MpEBHIILIEHUE MAaTEPUKOB HAl YPOBHEM MOpPSI, MOXHO BBIYMCIHTH
CIWIY TSDKECTU, NEHCTBYIOLIYIO Ha 3€MHYIO MOBEpXHOCThb. I1peHebperas
U3MEHEHHUEM CWIbl TSKECTH C BBICOTOM, MOXHO CYMTATh 3Ty CHIY
YUCJIEHHO PaBHOI Macce aTMocdephbl, YMHOXEHHONH Ha YCKOpPEHHE
cBobogHoro maneHus. Ecinu cpenHee atMocdepHoe NaBJIEHHE Ha
ypoBHe Mopsi 6iu3ko K 1013 rlla, a romags MOBEPXHOCTH 3eMIIU
pasHa 5,101 - 104 M2, To Macca aTMOCGepHI:

M, = (101300 ITa- 5,101 - 104 m2)/(9,80665 m/c?) =
=527-108 xr=527-1015 1.

Eciu ydyecTh peaibHOE pacnpeneieHue NaBlIeHUS Ha MOBEPXHOCTH
3emiM ¢ yyeToMm penbeda, To Macca atmMochepsr M, =5,157- 10557
Macca 3emmm M;=5,98-10%'t. CnenosarensHo, M, /M=
= (5,157 - 10'%)/(5,98 - 1021) = 0,86 - 107, T.c. HEMHOTIO MEHbLIE OXHOI
MWUIHOHHOM. VIHBIMM CJIOBaMH, Macca ammocghepbl NpUMEPHO 8 Mua-
AUOH pa3 MeHblie Macchl 3eMHoro imapa. Kak yxe roBopwioch, Iojo-
BMHA BCeil Macchl aTMOC(EpPBl COCPEIOTOYEHA B HIDKHUX 5 KM, TpU
4yeTBepTd — B HIDKHMX 10 KM ¥ 95% — B HIKHUX 20 KM.
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20. AIMABATUYECKUE U3MEHEHUSA
COCTOAHUA BO3AYXA B ATMOC®EPE

M3 MHOXecTBa IPOILIECCOB, KOTOPHIE MEPEBONSAT ra3 M3 OMHOIO
COCTOSIHUSA (C OOHUMH BeMYMHAMU p, T, p) B Apyroe (C ApDYTMMHU Be-
nuyuHamu p, T, p), 0cOOEHHO BaXHOE€ 3HAY€HHE A aTMocdeph
uMeeT aduabamuyeckuli npoyecc. 13 obuiero Kypca ¢pU3MKu U3BECTHO,
YyTO aduabamuveckum Ha3bleaemcs npoyecc, npomexaiowul 6e3 menio-
obMmeHna ¢ okpyxcaroweli cpedoli, — B HAlLlIEM CIIyyae C OKpyXalolleH at-
Mocepoit, 3eMHOIl TTOBEPXHOCTbIO U MHPOBBIM NPOCTPAHCTBOM.
Crporo amMabaTHyecKuX IMPOLIECCOB B aTMOC(EpEe HET, TAK KAK HUKAKAs
Macca BO3IyXa HE MOXET ObITh MOJHOCTBIO U30JIMPOBaHA OT TEIUIOBO-
ro BIMSIHMSL OKpyxarolleil cpenpl. OmqHako M3-3a IUIOXOM TEIUIONpo-
BOTHOCTH BO3IyXa M MOYTH MOJHOI IpPO3payHOCTH aTMochepsl i
MPSIMOIA COJTHEYHOW pamvalliii MOXHO MPUHSTH, YTO OBICTPOIIPOTEKAIO-
1IMe aTMOC(EpPHBIE MPOLIECCH MPOMCXOMAT 0€3 TEIUIOOOMEHA C OKpY-
XKalOlMM BO3IyXoM. B 3TOM ciiyyae U3MEHEHMSI COCTOSIHMSI WHIWUBH-
IyaJIbHOI Macchl BO3AyXa MOXHO C JOCTaTOYHBIM MPHUOIMXECHHEM
CYMTaTh aguabaTU4ECKUMM.

Y10o68! 1aTh agrabaTHYECKUM IMPOLIECCAM KOJIMYECTBEHHYIO OLICH-
KY, BCTIOMHUM YpaBHEHHUE IEPBOro Hayajga TEPMOIMHAMUKU Ui UAC-
aJIHOTO Ta3a, KAKMM Mbl CYMTaeM BO3IyX. B MpUMEHEHUHU K CyXOMy U
HEHACBILIEHHOMY BJIAXHOMY BO3IyXy OHO IJIaCHT, YTO NMPUTOK TeIUIa
K €IWHHUILIE Macchl Bo3myxa dQ pacxomyeTcsl Ha YBEJUYEHUE BHYTPEH-
Hei sHepruu rasa (du = c,dT), YTO BhIPAXAETCS B YBEIMYEHUH TEMIIC-
paTypsl, 1 Ha COBEpLICHHWE MEXaHUYECKOH pabOThl MPOTHB BHELLHHUX
CWI JaBJICHUS NPU PACHIMPpEHHUH paccMaTpuBaeMoro obobema rasa:
dw = pdv, tne dv — npupalleHue ynenbHoro oobeMa. Takum obpas3om,
Ul €AMHULIBI MAacChl BO3oyXa MOXHO 3aIMCcaTh

dQ =c,dT + pdv, (2.27)

rne dT — yBenuyeHHe abGCOMIOTHON TEMNEPATYphl, ¢, — YIeJbHas
TEIUIOEMKOCTh BO3IyXa MPH MOCTOTHHOM o0beMe. Eciu mpouecc nmpo-
HCXONUT anuabaTUYecKH, T.e. 0e3 TEerUIooOMeHa C OKpYXalowlei cpe-
noit, To dQ =0 u ypaBHeHHe (2.27) MPUMET BUI

—c,dT= pdv. (2.28)

CiremoBaTeIbHO, €CJIM HEKOTOpas Macca Bo3lyXa paclmpsiercs: aguaba-
TUYECKM, TO OHA BBITIOJHSAET PabOTy MPOTHB BHEILIHUX CWI JABJICHUS
(pabota paclMpeHus), KOTopasi MPOU3BOIUTCS 3a CYET YMEHBLUCHMS
BHYTPEHHEH 3HepruM (YMEHBLICHUS KMHETMYECKONW 3HEPIUM MOJe-
KyJ). DTO BBIpAXAaeTCsl B MOHWDKEHUM TEMITEPATYyphl, BMECTE C KOTO-
poil majaeT U AaBiicHUE. AIMabaTUYEeCKOE CXXAaTHE ra3a MPOMCXOOUT 3a
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cyeT paboThl BHELIHMX CWJI JNaBieHUs (paboTa cxaTusi), KoTopas yBe-
JINYMBAET BHYTPEHHIOID 3HEPTHIO M TEM CaMbIM HarpeBacT BO3AYyX
(CKOpOCTb MOJIEKYJT BO3PACTaeT, T. €. PAcTeT KMHETHYECKas SHEprus
MOJIEKYJT Y, CJIEIOBATEIbHO, pacTeT TEMIIEpaTypa); ONHOBPEMEHHO pa-
CTET U JaBJICHUE.

21. CYXOATUABATUYECKHE
MN3MEHEHUSA TEMIIEPATYPbBI

3aKOH, MO KOTOpPOMY TPOMCXOHST aguabaTUYECKUE U3MEHECHUS
COCTOSIHUSI B MACAJIBHOM ra3e, ¢ JOCTATOYHON TOYHOCTBIO MPUMEHUM
K CYXOMYy, a TakXe K BJIaXXHOMY HEHACBIIIEHHOMY BO3OYyXy. Jmom
cyxoaduabamuueckuli 3aKOH 8bipaxcaemcs ypasHeHuem cyxoaduabamu-
yecko2o npouecca, uau ypaenenuem Ilyaccona. BoiBenem ero. YtoObt
BbIBECTU 3TO YpaBHEHHWE, UCKIIOYMM U3 YpaBHEHMS MEPBOrO Hayaja
TepMOIMHAMMKM YAEJIBHBI 00BEM BO3IyXa V, TaK KaK OH B aTMocde-
pe He u3Mepsercd. s 3Toro 3aMeHUM B ypaBHeHMM (2.27) pdv u3
YpaBHEHHMSI COCTOSIHMS Bosmyxa (2.12), mis yero npoauddepeHUuUpy-
€M €ro;

d(pv) = R, dT wnu pdv +vdp= R,dT, pdv= R,dT — vdp.

Tak xak v= (R,T)/p, MOXHO HamucaTh
pdv = RdT - %po. (2.29)
IoncrasuM pdv B ypaBHeHMe (2.27). TTomyuum
dQ = ¢,dT + R,dT - %T—dp,

dQ = (R, +¢,)dT - %dp. (2.30)
U3 ¢u3nxu u3BeCTHO, YTO yAEIbHBIE TEIUIOEMKOCTU IIPU TOCTOSH-
HOM 00BeMe (c,) U TIOCTOSIHHOM JaBICHUH (cp) CBSI3aHBI COOTHOLLEHMEM!
Rite,=c¢, (ypaBHeHHe Maiiepa). (2.31)

YpaBHeHUE

dQ =c,dT - Rde—If (2.32)

1 IeAACTBUTENLHO, PacCMOTPUM M306apuuecKMii mpouecc p = const. Toraa
dj
dg= cpdT. C npyroi croponsl, dQ = (R,+c)dT— R‘,Tf , HO dp=0, cneaoBartesb-
HO, ,= R, +c,.
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SIBJISIETCSI YDABHEHUEM IEPBOr0 Hayajla TEPMOAWHAMMKM B MPHUMEHE-
HUM K CYXOMYy WIM BJI&XXHOMY HEHACBILUEHHOMY BO3IyXy, HauOojee
4acTO UCMOJNb3YeMbIM B MeTeoposioruu. g ammabaTu4eckoro mpo-
uecca dQ = 0, mo3ToMy ypaBHeHHe (2.32) MOJIYYUT BUI

¢,dT - RdT%” =0, 2.33)
WIin
aT _Ridp (2.34)
T ¢ p

YpaBHeHue (2.34) MOXHO IPOMHTErpUPOBaTh B IpeneaX OT 3Haye-
HMI Temnepatypel T ¥ JaBI€HMs p,, B HayaJe Mpolecca 10 MX 3Ha-
yeHuil T U p B KoH1Ie nipouiecca. Ilomyynm

= Rdj"", lnT_[ Rdlnpj InT - lnTO—Rd(lnp In po),
Ty T, P )

Rafcp
Ir_R& Ir_[(er
InL = InZ, = (Po) . (2.35)

o ¢ m Ty

D10 U ecTh ypaBHeHue IlyaccoHa, WM ypaBHEHME cyxoanuabaTu-
4ecKOro rpoiiecca B MHTErpajibHoi ¢hopme. HarmoMHuM, 4TO

R,= 287 Jix/(xr - K) = 287 M¥/(c?- K),
¢, =718 JIx/(xr - K) = 718 m%/(c?* K),
= 1005 Ix/(xr - K) = 1005 M%/(c? - K).

ITosToMy mokasarens R, /c =(,286. 11 BIaXHOro HEHACHIIIEH-
HOTO BO3/yXa BMECTO TCMIICpaTypr T cnenyer GpaTh BUPTYaJIbHYIO
temreparypy T,

Cwmbicn ypaBHeHus IlyaccoHa B C)‘ICI[YIO]J.ICM €CJIM TpoLECcC anua-
GaTMYeCKUil U JABIEHUE MEHSETCA OT p, JO p, TO, 3Has HAYaJlbHYIO
TEMIIEpaTypy Bo3myxa 7Tj, MOXHO BBIYMCIMTL TeMmepatypy 7 B KOHLIE
npoliecca.

22. CYXOANIUABATUYECKUE U3MEHEHUA
TEMITIEPATYPbBI ITP BEPTUKAJIBHBIX JIBXKEHUAX

B ammocghepe pacuwupenue 6030yxa u ceazannoe ¢ HUM nadenue 0ae-
JAEHUA U meMnepamypbl NPOUcXo0um 4auje 6ce20 npu 60CX00auemM 06u-
oceHuu 6030yxa. TlomneM Bo3Myxa MOXET ITPOMCXOAUTh: NP BCILIBIBA-
HUU My3bIPEN TETUIOrO BO3MyXa BBEPX BO BpEMSI THEBHOI KOHBEKIIUH;
MPU BOCXOISILLEM CKOJIBXEHHM OoJiee Teruloil (cienoBaTelbHO, Gosee
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JIETKOH) BO3AYLIHOW MAacchl MO IOJIOTOMY KIHWHY Oojiee XOJ0mHOMI
(bonee TUTOTHOI) BO3MYIIIHOM MAacChl; MpU TMOXbEME BO3OyXa IO rop-
HOMY CKJIOHY.

Cxcamue 603dyxa, conpogoxcoaroujeecs nogvluieHuem 0aeneHus u
memnepamypbl, RPOUCXO0UM NpU ONYCKAHUU, NPU HUCXOO0AUEM 08UNCEHUU
" 6030dyxa. OMBIT MOKA3bIBAET, YTO TAKHE BEPTUKAJIbHbIC IBUXKEHMUS,
MPOTEKAIOLIME 32 MPOMEXYTKHA BPEMEHHM OT HECKOJIBKMX 4acoB IO CY-
TOK, MPOMCXOHAT TMOYTH Oe3 TerutoobMeHa ¢ OKpyXarolieil cpenoii,
T.6. anuabatuyecku. OTCiona BaXXHBIN BBIBON: NMOGHUMAIOWULICS 8030YX
aduabamuuecku oxaaxcoaemcs, a onyckarowulica — aduabamuyecku
Haepesaemcsi.

OnpenenuM, Ha Kakyl0 BEJIHYHHY HM3MEHHUTCS TEMIIEpaTypa B
HoAHUMAIoOLIEMCSl anuabaTUYECKH BO3IyXE, €CJIM YacTUlla BO3OyXa
NMOJHSIAacCh Ha €AWHHUILY PAacCTOSIHUS MO BepTUKaIU. BepHemcs K
ypaBHEHHIO (2.33) ¥ OTMETHMM MHAEKCOM | TEMIEpaTypy MHIWBUIY-
albHOM BEPTUKAJIBLHO IBUXYIIEHCS Macchl BO3ayxa, T.€. MPEANOJIO-
XHM, YTO BbIIEJICHHAs ABMXKYILIASCS €MMHMYHAs Macca Bo3myxa (Jac-
THIIA BO3MyXa) HE CMELIMBAETCS C OKPYXalolllUM Bo3myxoM. Torma

¢,dT, - R,T, "—;’ =0. (2.36)
OkpyXaronuit BO3MyX MOTYUHAETCS YPABHEHUIO CTATUKM:
4 __8 &
TR T (2.37)

HUHmekc a — Temmeparypa B oKpyxamwuieit atmocdepe. CpaBHUBas
(2.36) u (2.37), BUOMM, YTO CAEJIAHO AOMYILEHHUE: TTOTEM BO3AYLIHOM
Macchl MPOUCXOIUT TaKMM OOPa3oM, YTO JABICHHE B MOAHUMAIOLICH-
cs Macce BO3IyXa MU B OKpYXamlueil aTMocdepe yCreBaeT BhIPABHH-
BaThCsl. OOBIYHO ISl BCEX METEOPOJIOTUYECKHM BaXXHBIX MPOIIECCOB 3TO
JIOTYILIEHUE BBITTOJHIAETCS C BHICOKOM TOYHOCTBIO. MCKIIIOUMB U3 3THX
YpaBHEHUI dp/p, TIOIy4UM

Gdl __ g de o iﬁ=_£(£). (2.38)

Ry T; Ry Ty dz cp\Ty
[paBast yacTh ypaBHEHHUsI 3I€Ch BCErNa MEHbIE HYJSA (OTpULATE]Ib-
Has1). TakuMm obpa3omM, mpu anuabaTyeckom mombeme (dz > 0) Maccel
BO3/[yXa TeMIlepaTypa €ro majgaer, a Mpu, afiadaTU4eCKOM OITyCKaAHUH
(dz<0) Boapacraer. OtHomenue T;/T, Bcerna GIU3KO K €IUHHUIE,
TaK KakK abconoTHasA TeMIlepaTtypa JIBIDKYILIEHCS MacChl M OKpYyXalo-
IIEr0 BO3AyXa MaJio OTIMYAIOTCS MEXIy co0oi. JlomycTHB, 4TO 3TO
OTHOLLIEHUE PABHO €AMHUIIE, MOIYYUM, YTO U3MEHEHHE TEMIIEPATyphI
B IBIDKYILEHCS MO BEPTUKAIM Macce BO3AyXa Ha €IWHUIYY U3MEHEHUS
BBICOTBI
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~(8/¢5) (2.39)

OtHolLleHIE g/c pasHo 0,98°C/100 M.

Urak, npu aaua6amu'4ec1c0M nodseme cyxo0eo U HeHACHIUJEHHOZ20
61axcHo20 803dyxa memnepamypa Ha kaxcooie 100 M nodsema nadaem
noumu na odun epadyc, a npu aduabamuueckom onyckawuu na 100 m
memnepamypa pacmem Ha mo ce 3Haverue. BenuunHa

__dli _g _098C
'Ya——E—'c—p lm lC/].OOM

Ha3BIBAETCA cyxoaduabamuueckum epaduenmom 7,. Heobxonumo mnon-
YEPKHYTb, YTO CyX0aanabaTU4ECKMUI1 BEPTHKAJIbHBINA I'PalHeHT YKa3bl-
BaeT BEJIMUUHY M3MEHEHMs TeMIiepaTyphl Ha Kaxaesie 100 M mogbema
BEPTUKAIBHO JIBHXKYLICHCS MHAWBHIYaIbHOM Macchl Bo3myxa. Ero He
CJIEOyeT CMENIMBATh C BEPTUKAIBHBIM IpaIfMEHTOM TEMIIEpATyphl B aT-
MOC(hEPHOM CTOJIOE OKpYXAIoLIEro BO3Myxa, TaK KaK paclpeeieHue
TEMITEpaTypsl B aTMOCPEPHOM CTOJIOE C BBICOTOM CKJIANBIBAETCS IO
JEHCTBUEM PAITUYHBIX MTPUYMH, & HE OMHOIO BEPTUKAJIBLHOIO MOIbeMa.
Hioke MBI TO3HAKOMUMCS ¢ BEPTUKAIBHBIM IPAIMEHTOM TEMITEpaTyphl
arMocdepHoro croyiba 6oee mogpoGHO.

23. BJIAXKHOATUABATUYECKUE
U3MEHEHHUS TEMIIEPATYPbBI

23.1. Mexny anuabaTHYECKHUM MTOTHEMOM CYXOTO M BJIAXHOIO He-
HACBILEHHOTO BO3MyXa HMMEETCS MPUHIUMITHAIBHOE paziudue. Alua-
faTruyeckuii MOmBEM CyXOro BO3IyXa BEHNET TOJBKO K MaJeHUIO TEMIIe-
patypsl B HEM. Eciu Xe MOmMHUMAaeTCsl BJIAXHbI HEHACHILIIECHHBIA
BO3IyX, TO BMECTE C anabaTMYECKUM MOHKEHUEM TEMITEPATYpPhI CO-
JepXauuicsa B BO3OyXe BOMSHOI TMap IMOCTENIEHHO MpUOKaercs K
coCTOsTHUIO HachillieHns. HakoHell, Ha KaKoi-To BBICOTE TeMIepaTypa
MOHU3UTCS HACTOJIBKO, YTO BONSIHOM Tap HOCTUTHET HACHIILEHUS. Bbi-
coma, Ha Komopoi docmueaemcs HAcblujeHue, Ha3bleaemcs ypoeHem KOH-
dencayuu.

IIpyu manpHeiilieM nomgbeMe BJIAXHBIA HACBIIEHHBIA BO3aYyX
OXJIAXJIAETCS MHAaye, YeM HEHACBILIEHHBIN, T.€. YX€ He IO CyXoaaua-
6aTHyecKoMy 3aKOHy. B HEM MPOMCXOAMT KOHIAEHCALUS H3OBITOYHOTO
KOJIMYECTBAa BOASIHOTO Mapa, BCJIECACTBUE YETO BBLIEJISIETCS B 3HAYH-
TEJIbHBIX KOJIMYECTBAX Menaoma napooopa3oeéanus, uau menioma KoH-
dencayuu (2,501 - 10 Ix/kr). BeiaeneHue 3T0i TEIUIOTH MAET HA CO-
BEpILUIEHHE YacTU pabOThl pacIIMpPEHUs IMOJHMUMAIOIIETOCS BO3IyXa.
Tem caMbIM OHO 3aMeUISIET MOHMXEHHE TEMIIEpaTypsl MPH MOTbEME.
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ITosToMy B MOAHMMAIOLLIEMCS HACHIILIEHHOM BO3IyXe TeMIleparypa ma-
JIaeT yX€ HE CyX0anuabaTHUYECKH, a N0 81axXCHOaouabamu4ecKkomy 3aKo-
Hy. OHa nadaem mem MeoneHHee, yem boabule 61a20codepicanue 8030yxa
6 cocmosnuu Hacvuyenus. Ha xaxnpie 100 M moabeMa HaChILUCHHBIN
Bo3nyx npu aasiaenuu 1000 rIla u temneparype 0°C oxaxmaeTrcs Ha
0,66°C, nipu Temmepatype 20°C — Ha 0,44 u mpu Temrieparype —20°C —
Ha 0,88°C. Ilpu Goyee HM3KOM MABICHUM MaJeHUE TEMIIEPATyphl CO-
OTBETCTBEHHO MeHbIle. Hirke nmpuBeneHbl BEJIUYMHBI BlIaXHoanuaba-
THYECKOTI'O BEPTUKAILHOIO IpaIMEHTa TEMIIEPATYypPhl B 3aBUCUMOCTH OT
teMriepatypsl ¥ naBiaeHus (C/100 m):

Jlarnenue, Temneparypa, °C
rlla =20 -10 0 +10 +20
1000 0,88 0,78 0,66 0,54 0,44
900 0,86 0,76 0,64 0,52 0,42
700 0,83 0,72 0,59 0,47 0,38
500 0,77 0,64 0,52 0,41 0,33

Iladenue memnepamypevl 6 HacvlueHHOM, 603dyxe npu nodseme e2o
Ha edunuyy evicomvt (100 m) Hasviearom enaxcHoaduabamuueckum epa-
Ouernmom.

IIpu oueHb HM3KMX TEMIIEPATypaX, KOTOPbiE€ MMEET BO3MYyX, MO-
HHUMAIOIIMIACS B BBICOKMX CJIOSIX aTMOC(epbl, BOASHOIO Mapa B HEM
OCTAeTCs MaJI0 M BBIIEJIEHUE TEIUIOTHI KOHIEHCAIIUU TO3TOMY TOXE
He3HauYMTeNMbHOe. TlaneHue TeMrepaTyphl Npy aguabaTH4ecKoM MOmbe-
M€ B TAKOM BO30yXe NPHUOJIMXKAETCS K MaJCHHUIO B CyXOM BO3IYyXE.
HHaue roBopsi, eraxcHoaduabamuyeckuli epaduerm npu HU3KUX memnepa-
mypax npubauxcaemcs no eeAuMUHe K cyxoaouabamu4eckomy epaouermy.

23.2. TIpu oImyCKaHMM HACHILIEHHOTO BO3OyXa MPOLIECC MU3MEHE-
HUSI TEMITEPATYPhI MPOUCXOIUT ITO-Pa3HOMY B 3aBUCHMOCTHU OT TOTO,
OCTAIUCH JIX B BO3MyX€ MPOMYKThl KOHIACHCALIMM (KarUli M KpUCTal-
JIbI) WIM OHY yXe€ 1IEJIMKOM BBITIAIA U3 BO3MyXa B BUIE OCAIKOB.

Eciu B Bo3myxe HET MPOAYKTOB KOHAECHCALIUU, TO, KaK TOJIBKO OH
HayHeT OITyCKAThCSl U HAayHET PacTH TeMIlEpaTypa, BO3OYX CTaHOBUTCS
HeHachillieHHBIM. ClienoBaTe/IbHO, U3MEHEHHUE TEMITEPATYPhl MOMIET
IO CyXxoamuabaTM4eCKOMy 3aKOHY, T.€. BO3IYX, OITyCKasiCh, OyneT Harpe-
Barbca Ha 1°C/100 M.

Ecnu B BO3Myxe COXPaHWINCH MPOTYKThI KOHIEHCAIMM (KATteIbK1
U KPUCTAUTbI), 0Opa30BaBIIMECS MPU MOAbEME, TO MPHU OMYCKAHUU U
HarpeBaHUM BO3AyXa OHU OymyT MOCTENMEHHO HcnapsATbes. Ilpu 3TOM
YyacThb BHYTPEHHEH SHEPrHM OITyCKAIOLIErocss BO3OyXa 3aTpayMBacTCs
Ha MCTIapeHHEe KameJieK M KpUCTaUIOB, T.e. YacTh TeIUIa BO3MYLUHOM
MacChl TIEPEXOIUT B CKPHITYIO TEIUIOTY MapooOpa3oBaHUsI, MOITOMY
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TEMITEpPATypa ITOBHIIIAETCS MEHBIIE, YeM TMpU CyX0aguabaTUYeCKOM
ONyCKaHWHU. B pe3ynbTaTe BO3MyX OCTAeTCS HACHILIEHHBIM JO TEX TOp,
IOKa BC€ MPOAYKThI KOHAECHCAIMM HE Tepeiayr B razoobpasHoe
cocTosiHME. B TeueHHe BCero 3Toro mpoliecca TeMieparypa B HEM I0-
BbILIAETCSA BIaXHoanuabatmdecku: He Ha 1°C/100 M, a Ha MeHbllee
3HAYEHHE — MMEHHO Ha TaKoe, Ha KaKoe MOHMXaJlaCh TeMITEpaTypa B
BOCXOIISIILIEM HACBILIEHHOM BO3OyXe IPH TeX XK€ 3HAYECHUSIX TeMIiepa-
TYpbl M naBjieHUs. EciaM Bo3myx mpomoinKaeT oImycKaThCsl, TO MPOLECC
M3MEHEHUS! TEMITEpPaTyphl OYyJEeT MPOMCXOOUTh MO cyxoaauabaTuyec-
KOMY 3aKOHY.

23.3. Tloctpoum rpacvK HU3MEHEHUSI TEMIIEPATYPhl C BBICOTOWM
npu anuabaTU4ecKoM TMPOLIECCE B BEPTUKAJIBHO ABIKYILEHCS Macce
Bo3myxa. [ljist 3Toro mo ocu abcuucc OTIOXKUM TEMIIEpaTypy, a Mo ocH
OpOMHAT — BBICOTY WIM IaBieHue. Jlunus, epaguuecku npedcmaeisio-
was uamMeHeHue memnepamypol, Hasvieaemcs aduabamoll.

Kak MBI BHAETH, B CyXOM M HEHACHIIIEHHOM BJIAXXHOM BO3IyXe
MpU cyxoanauabaTUYeCKOM IIpollecce M3MEHEHHE TeMIEpaTypbl Ha
€IVHUILy U3MEHEHHUS BBICOTHI — BEJIMYMHA ITOCTOSIHAASI, TTOYTH TOYHO
paBHas 1°C/100 M. IToaToMy, eciii TeMnepaTypa U BbICOTa OTJIOXEHBI
110 OCSIM B JIMHEHHOM HIKaJE, cyxue aduabamor 6ydym npambimu AUHUS-
mu. OmHAKO MpPH BIAXKHOANMA0aTMYECKOM IPOLIECCE U3MEHEHUE TEM-
MepaTypbl Ha KaXIyl0 €IMHHILY BBICOTHI — BEJIMYMHA TEpEMEHHasl.
W nuHUM U3MEHEHMST TEMIIEpaTypsl B OCSX KOOpDAMHAT «TeMIiepary-
pa—BBICOTa» — KDHUBBIE, @ HE MPSIMBbIE. DTU KpuUGble AUHUU HA3bIBAIOMCA
araxcubimu aduabamamu. OYEBUIHO, YTO B HYDKHUX CJIOSIX, Ie OoJblast
BJIaXXHOCTh, BJIaXHBIC aTHabaThl HAKJIOHEHBI K OCH aOCLIMCC MEHBIIIE,
yeM cyxue amuabatel. [1o Mepe yBeJIMUYEHMSI BBICOTHI HACHILLAIOLIME
KOJIMYECTBA BOMSHOIO Mapa CTAHOBSITCSI BCE MEHbIIE U MEHBIIIE, BIaX-
HOoanuabaTUYECKHi IpaIlUEeHT MPUOIIDKAeTCs K CyXoanuabaTuyecKoMy
rpagyMeHTy, MO3TOMY HAKJIOH BJIAXHBIX aguabat mpuOimkaercs K Ha-
KJIOHY cyxux aguabar. ITo 3Toii npuynHe Ha rpadukKe BIaXKHbIE aaua-
6atpl 0OpalleHbl BHITYKIOCTBIO BBEPX.

BMecTO BBICOTHI MO OCH OpAMHAT MOXHO OTJIOXWUThH HABJICHUE U
ITOCTPOUTh AHAJIOTHYHBIM OOPAa3oM CYXyI0 M BJIaXHYI0 anmuabaTel B
OCSIX KOODIMHAT <«TeMIIEpaTypa—IaBlIeHHE», TTOCKOJIBKY TeMIlepaTypa
MpY anuabaTHYECKMX MpOLIECCaX MEHSETCS B 3aBUCMMOCTH OT HU3Me-
HEHUs JaBJICHMS.

24. TICEBJIOATUABATHYECKUI IMPOIIECC

IIpencraBumM cebe, YTO BIAXHBIM HEHACHIIEHHBIM BO3MyX HAYMHACT
nomHuMaTecs. Ero teMriieparypa majgaeT cHayajia cyxoaauabaTU4ecKw,
3aTeM IO JOCTIDKEHMM YPOBHS KOHJEHCAIIMM — BJIAXXHOAIUabaTUYECKU.
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Puc. 2.4. IlceBmoanuaGaTtyecKuii mpolLecc B KOOpAMHATaX TeMIlepaTypa—AaBjicHHUE:

OT TOYKM A IO TOYKM B TeMriepatypa Bo3ayxa IajaeT Mo cyxoanguabaTU4ecKOMy 3a-

KOHY, OT TOYkM B o Touku C — Mo BiIaXHoaaMabaTHYECKOMy 3aKOHY, oT Touku C
00 TouKM D — pacTeT 1o cyxoamuabaTHUecKoMy 3aKOHY

[IpeamosioxuM, YyTo BCS BOAA, BBIIEJSIONIASICS MPU KOHIEHCAIUU,
Cpa3y Xe BBIMANaeT B BUAE OcaakoB. JIOIMyCTUM, 4YTO, JOCTHUTHYB HeE-
KOTOpPOM BBICOTBI, BO3OYX HAYMHAET OITyCKAaTbCs. TakK KaK MPOLYKTOB
KOHJIEHCAlIMM B HEM HET, OH cpa3y OyaeT HarpeBaThCsl cyxoaguabaTu-
yeckr. CienoBaTeNIbHO, Ha MPEXHUH YPOBEHb BO3AYX MPUIET C TEM-
nepatypoii 6ojiee BBICOKOHM, YeM Ta, KOoTopas ObLia B HEM MEpBOHA-
YaJIBHO.

B paccmaTpuBaeMoii Macce Bo3myxa MpPOU30LIE HEOOpaTUMBIH
npoliecc. XOTs Macca BEPHYJIaCh Ha MPEXHUH YPOBEHb, MO MPEXHEE
JaBieHUE, OHA HE BEpHYJIach B MCXOQHOE COCTOSIHHME: KOHEYHAsI TEM-
nepaTypa BO3Iyxa OKa3ajach BbIllle HavyalbHOW. Takoi npoyecc Ha3bi-
eaemcs nceedoaduabamuueckum.

Ha puc. 2.4 nceBgoannabaTuyecKuii mpoliecCc MPEaCTaBJI€H Ha
aspojiormyeckoit nuarpamme. Touka A — HayaJlbHOE COCTOSIHME WH-
IUBMIYyaJIbHOTO 00beMa Bodayxa. OT Touku A 1o Touyku B Temmepary-
pa BO3myxa MamaeT CyxoaauabaTW4ecKu, OoT Touku B no Touku C —
BIAXHOATUA0aTHYECKH, OT Touku C mo TOYKM D TeMmmeparypa pacTerT
CyxoamuabaTUYECKH, T.€. BEPHYBIIUICS ION MpPEXHEe NABJICEHUE BO3-
JYIIHBIA 00BEM HMMEET TeMIEpaTypy B Touke D GoJbliylo, YeEM B Ha-
yaneHOM Toyke A. KpuBasi ABC Ha3bIBae€TCsS KpUBOM COCTOSIHMS.

25. IOTEHIIUAJIBHASI TEMIIEPATYPA

25.1. O4eHb YacTO BO3HUKAET HEOOXONUMOCTb CPABHUTH TEILIO-
BOE COCTOSTHUE MAacC BO3[QyXa, HaXOISIMXCSl Ha pa3HbIX BBICOTAX Hal
ypoBHEM Mopsi. Takoe cpaBHEHHE MOXHO CIENaTh, BBEAS MOHATHE hO-
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menyuanvroi memnepamypsi. I1ycTb Ha KaKON-TO BBICOTE B aTMOchepe
HMMEETCS BO3MYX C MaBJICHUEM p U Temriepatypoit 7. MBICIEHHO OITyCTUM
€ro cyxoanuabaTM4eCKH Ha YPOBEHb, II€ CYLIECTBYET NaBICHME p,.
Torma ero Temmeparypy NMpu NaBJIE€HHH p, MOXHO OMNPENEIUTH MO
ypaBHeHH10 Ilyaccona. BeiOepeM Ui Takoii omepalMy NaBJICHUE
Py = 1000 rITa. HoBas Temmnepatypa Oyner:

= 0,286
o= T(&) = T(@Q) . (2.40)
p p

Temmneparypy, KoTopyio MoJydywi 6bl BO3OyX, €CJIM €ro anuabaTuyecKu
omyctuth (rogHsATh) no namineHus 1000 rlla, HazoBeM MOTEHLIUATIb-
Ho#l. TakuM 00pa3oM, nomenyuanrvhas memnepamypa 4060t 6030yUHOU
yacmuybl — 3mMo memnepamypa, Komopyio npumem 6030yx Ha u3obapu-
yeckou nosepxnocmu 1000 ella, ecnu ero cyxoaguabaTUYECKH OITyC-
TUTh HA 3Ty MOBEPXHOCTh. PAKTHYECKYIO TEMIIEpATYpy BO3myxa (B OT-
JIMYKUE OT MOTEHIMAJIbHOM) OyaeM Ha3bIBaTh MPOCTO TEMIIEPATYPOIA.

IToTeHMaNBHYIO TEMITEPATYPY MOXHO BBIYMCIUTH MO (dopMyJie
(2.40). OgHaKO ee MOXHO OMNpPENEIUTh C JOCTATOYHOM TOYHOCTHIO,
€CJIM U3BECTHO, Ha KAaKO# BBICOTE HAXOAMTCS BO3myX. JlOIMyCTUM, YTO
BHICOTa paBHa 3000 M, maBiIeHHe Ha ypoBHe Mops 1000 rIla (B cpen-
HEM OHO OJIM3KO K 3TOMY 3HAY€HM10). Torma moTeHIMaJIbHAasI TEMIIe-
parypa, T.e. TEMIIepaTypa, C KOTOpOil OH MpHIIes Obl HA TOBEPXHOCTD
1000 rITa (B HamIeM ciiydyae YpOBEHb MOpSI), paBHa €ro HayaJlbHOM
teMnieparype wioc 30°C (Tak Kak Ha Kaxasie 100 M crycka TeMrepa-
Typa NOJDKHA BO3pacTaTh Ha ogMH rpamyc). CremoBaTenbHO, MPUOIIH-
XeHHo © = T+ 0,01z, rme z — BBICOTA TOYKHU (B METpax) HaJ ypOB-
HEeM Mops (B obuieM ciyyae — Hal M300apUUYECKOil MOBEPXHOCTHIO
1000 rIIa).

Takum 00pa3oM, BBMMCISAS MOTEHIUAIBHYIO TEMIIEpaTypy BO3-
IYLIHBIX MacC, HaXOMSIIMXCS Ha pa3HbIX BHICOTaX, MOXHO CPaBHUBAaTb
HUX TEIUIOBOE COCTOSIHUE. BBIYHCIISIA MOTEHUUAIbHYIO TEMIIEpATypy
3TUX MAcC, Mbl MBICJIEHHO CyX0aaMabaTM4eCKH OITyCKaeM MX Ha OJHY
U Ty Xe u3obapuyecKyio nmosepxHocth (1000 rIla) u 3aTeM, cpaBHMBas
3HAYEHUS © B KaXIOi BO3MYIIHON Macce, CyIuM O TOM, KakKasd U3 HUX
TeIUiee.

25.2. Tlo caMmoMy CMBICTy MOTEHLMAJIBLHONH TEMIIEPATYphl SICHO,
YTO TNpPH U3MEHEHHUM COCTOSIHMSI BO3OyXa IO CyXoamuabaTHUYeCKOMY
3aKOHY ITOTCHLHUAIbHAS TeMIIEpaTypa WHIAWBUAYAJILHOIO o6beMa BO3-
JyXa OCTaeTcss HEU3MEHHOIA.

M3MeHeHUe MOTEHLMAIbHOM TEMIIEpPaTypbl BO3MYIIHOW MAacCChl
MOKA3bIBa€T, YTO MpoLIECC MepecTal ObITh CyxoannadbaTuyeckuM. Jlei-
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CTBUTEJIbHO, KOrlla HAYMHAETCS KOHIEHCALMSl Y BBIACIAECTCS TEIUI0Ta
KOHEHCallM1, MOTEHLIMAJIbHASA TEMIIEpATypa BO3pacTaer.

25.3. Cyxue ammabaThl NMPEACTABISIIOT CODOOM TakKkKe HU30JIUHUM
PaBHOH MOTEHLMAJIbHON TeMriepaTyphl Bo3oyxa. B camoMm nene, npu
cyx0aguabaTM4eCKoM M3MEHEHMM TOYKAa, COOTBETCTBYIOLIASA COCTOSI-
HUIO BO3IOyXa, MEpeMEIaeTCs M0 OOHOM M TOi Xe cyxoil amuabare.
CnenoBarenbHO, NaHHasA cyxasl aguabara XapaKTepU3yeT OMNpEHE/ICH-
HYyI0 MMOTEHLUAJIbHYIO TEMIIEPATypy, 3HAYEHHUE KOTOPOM MOXHO OIlpe-
JIEJIUTh B TOYKE IepeceyeHUs] NAaHHOM cyxoi amuabathl ¢ M300apoi
1000 rITa.

26. BEPTUKAJIbHOE
PACITIPEJEJIEHUE TEMIIEPATYPbI

26.1. Beoliiie Mbl TOBOPWIH 00 M3MEHEHHUSIX TEMIIEPATYPHI C BBICO-
TOH (DaBJIEHHEM) B OIpeNeIEHHON Macce BO3myXa, KOTOpasl KaK LEIoe
amMabaTHYecKy MOAHUMAETCS WIM OIMYCKAeTCs. DTU MHAUBUIYaJIbHBIE
U3MEHEHHUSI TEMIIEPATyphl HU B KOEM CJIydae HeEJb3s CMELIMBATh C
BEPTUKAJIbHBIM PACIIPENE/ICHUEM TEMITEPATYphl B aTMOCeEpE.

TeMmnepaTypa B BEPTUKAJILHOM aTMOC(HEPHOM CTOJI0€ MOXET pac-
IpEENIATLCSA M0 BBICOTE CAMBIM PAa3lIMYHBIM 00pa3oM, OTpaxasl Tel-
JIOBOE BIIMSIHUE CaMbIX PA3HOOOPA3HBIX MPOLIECCOB, MPOMCXOMSILIUX BO
Becei Tome atMocthepbl. PaKTHYECKOE pacIpenesieHUE TeMITEPaTyphl
C BBICOTOH HE MOAYMHEHO HMKAKOH IPOCTON 3aKOHOMEPHOCTH, U
KpHBasi, U300paxarollas pacnpelejicHUe TEMIEpATyphl B OoJiee Wik
MEHEE TOJICTOM cJjioe aTMOcGephl, B 001LEM CITydyae SIBISIETCS CIIOXHON
KpuBoi. Kpusas gpaxmuueckozo pacnpedenserHus memnepamypbl C 6bicO-
moli 6 OaHHblli MOMEHM 6DeMeHU HAa3bieaemcsa Kpusol cmpamugurkayuu,
o0pa3HO ToBOpPS, «Kpueol paccioenusi». OHA TOTYEPKUBAET CIIOXHBINA
XapaKTep pacrpenesieHUs] TEMITEPATyphl MO BBICOTE B PEAJbHOM at-
Mocdepe. JlaHHBIE IS MOCTPOEHMS KPUBOHM cTpaTU(UKaLMM MOTyYa-
10T C TTOMOMIBIO PAagUO30HIOB NMPU A3POJIOTUYECKOM 3O0HIUPOBAHUHU
aTMocdephl.

IIpencraBpieHue 0 xapakrepe KpHMBOiM cTrpaThUKallUM, T.€. O Xa-
paKTepe pacHpeaeaeHUsT TEMITIEPATYPhI MO BBICOTE, NAET 8ePMUKANbHbIL
epaouenm memnepamypor Y= —(dT,/dz), m.e. uamenenue memnepamypeo.
6 ammocghepe Ha edunuyy evicombi, odobiuno Ha 100 m. Tak Kak mepexn
MPOM3BOAHOM CTaBUTCSA 3HAK MHUHYC, TO B ClIy4yae MaJeHUS TeMIlepa-
TYpbI C BBICOTOH, T.€. NIPU OTPULIATENLHOM d T, ¥ MONOXUTENLHOM dZ,
rpagueHT moynoxurelieH (y > 0), mpy Bo3pacTaHUU TEMITEPATYPhI C BbI-
coroit (dT, > 0, dz > 0) on orpuuareneH (y < 0).

81



26.2. B peanvnoii ammocghepe sepmuKkanvHbili epaduenm memnepa-
mypul moxcem meHamovca 6 wupokux npedearax. B HickHux 10—11 kM B
YMEPEHHBIX IIUPOTaX U B HIXKHUX 15—17 KM B TponmMKax OH B Cpel-
HeM paseH 0,65°C/100 M. B atMocdepe Ham TponMYeCKMMH U CYOTpO-
MAYECKUMH ITyCTBIHAMU OH MOXeT ObiTh paBeH 0,8—0,9°C/100 M B
cnoe 10 5 KM. B HIDKHUX COTHSIX METPOB Hall HAarpeToil He MOKPHITON
PaCTUTEJIBHOCTBIO ITOBEPXHOCTHIO OH MOXeT MmoBbHLAThCA 10 1°C/100 M,
a B TOHKOM TIPU3€MHOM CJIO€ Haj IIEpPerpeToil Mo4yBoil MOXET ObITh
nopsinka 10°C/100 M 1 GoJbliie.

JocTtaToyHO 4YacTo HaOMOmaroTcs Ciaydad, KOraa TemIlepaTtypa
BO3IyXa B HEKOTOPOM cJioe aTMochephl ¢ BBICOTOI HE MajaeT, a pac-
TeT. Takoe pacnpeneneHue TeMIepaTypbl Ha3bIBaIOT UHEepcuel memne-
pamypsi. BepTUKaJIbHBIA TpagMEHT TEMIIEpaTypbl NMPU WHBEPCHHU, KO-
HEYHO, oTpulaTe/ibHbI. VIHBepcuu 00pa3yioTcss 0COOEHHO YacTo IO
HOYaM B MPHU3EMHOM CJIOE, HO BCTPEYAIOTCSI OHU U B CBOOOOHOM aT-
Mocepe Ha pa3HbIX BeicoTax. Hepemko B arMocdepe obpasyioTcs
CJIOM, B KOTOPBIX TEMIIEpaTypa HE MEHSIETCS C BBICOTOM, T.. BEPTHU-
KaJIbHBIA IPaIMEHT TEMIIEPATYphl PaBeH Hymo. Takoe pacrnpeneicHue
TEMITEpaTyphl Ha3bIBAIOT uzomepmueii. Kak Mbl TIOMHUM, HU30TEpMHYE-
CKO€ U MHBEPCUOHHOE PACHPENESICHUE TEMIIEPATYphl C BHICOTON HaOMO-
JIaeTcs B cpeqHeM B cTpaTocdepe, T.€. B cinosx oT 10—11 go 50 kM B
YMEpPEHHBIX IIUPOTaxX U oT 15—17 mo 50 kM B TpomuKax.

26.3. PaccMoTpuM, Kak BemeT ceOs MOTeHIHaNbHAs TeMIIEpaTypa
C BBICOTOI MpH TOM WIK UHOM (hopMe KpuBO# crpatudukanuu. B pen-
KMX CIy4yasix, Korma TeMmieparypa namaer ¢ Bbicoroit Ha 1°C/100 M,
MOTEHIIMAIbHAS TEMIIEpaTypa OCTAeTCsl HEM3MEHHOM, KpuBasi cTpatudu-
KallMy COBIANAET C CyXoil amuabaroi, T.e. mpu rpamueHte 1°C/100 M,
€ Kakoro Obl ypoBHSI HU ObUIa ONyll€HA BO3MYyLUIHAs YacTULA Ha IO-
BepxHocTh 1000 rlla, oHa, anmabatyeckd HarpeBIUUCH, OyoeT UMETH
OIHY U Ty X€ TEMITEpATypy Ha 3TOil MOBEPXHOCTU. DTO O3HAYAET, YTO
MOTEHUUAIbHAS TEMIIEPaTypa Ha BCEX YPOBHSX OAMHAKOBas, T.€. He
MEHSIETCSI C BHICOTOM.

Eciu BepTUKaNbHBINM rpalueHT Temmnepatypsl MeHbine 1°C/100 m
(4To HaOomaeTcss Haubojiee 4acTo), NMOTEHIHAIbHAS TEMIIEpaTypa C
BBICOTOM pacTeT U PacTeT TeM ObICTpee, YeM MEHbIIE Y. JIeHCTBUTEIBHO,
€CJIM BEPTUKAIBHBIN I'palMEHT TeMIlepaTypbl KPHBOM CTpaTH(dHKALMU
MeHblie 1°C/100 M, To 4YeM BBIIlIE PACIONIOKEH CJIoH B aTMocdepe,
TeM Oosibllie OYyOET MOJNIOXMTENbHAsI PAa3HOCTh MEXIY TEMIlEpaTypoi
Ha Cyxol amuabare, Mpoxonsileil yepe3 HayaJlbHYI0 TOYKY KPHUBOM
cTpaTUdUKAIIMM, W TEeMIIEpaTypoil Ha COOTBETCTBYIOLIEH BHICOTE Ha
KpPHMBOI CcTpaTM(dUKALIMM, TTOCKOJIBKY Ha CyXoi amuabate Ha Kaxiabie
100 M mombeMa TeMmiieparypa noHwxkaercss Ha 1°C, a Ha KpuBo# cTpa-
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TH(UKALIMY — Ha MEHBIIYIO BeJIMUuHY. ClIeq0BaTeIbHO, €CJIM BbhIYKC-
JIITh TIOTEHUHUAJIBHYIO TEMITEpaTypy TOYEK KpPHUBOW CTpaTU(dHMKALMH,
TO OHa OyzmeT TeM OoJibllle, YeM BbIIlIE pacIlOJOXEHa TOYKa, T.€. MO-
TEHLMaJIbHAs TeMmIiepaTypa OyaeT pactu ¢ BbiCOTOM. B m3orepmuuec-
KOM CJIo€ IMOTEHIMAJIbHAsI TEMITEPAaTypa pacTeT ¢ BbicoToi Ha 1°C Ha
100 m. Eiue ObIcTpee pacTeT oHA B CJIO€ MHBEPCHH, T.€. TIPU BO3pacra-
HMH TEMIIEPATYpPHI C BhICOTOM. M TOJMBKO B TEX CiIyyasiX, KOroa BEpPTU-
KaJIbHBIN TpalMEeHT TeMIlepaTyphl KpUBOM cTpaTMdukauuu Oosblue
1°C/100 M, moTeHLMAJIbHASI TEMITEpATypa C BBHICOTOM yOBIBA€T U yOBI-
BAacT TeM OnicTpee, YeM OoJblle v.

27. BETEP
27.1. Ckopocth BeTpa

Jeuxcenue 6030yxa omHOCUMENbHO 3eMHOU NOBEPXHOCMU HA3bl6aen-
ca éempom. Kak mpaBwio, UMEETCSI B BULY TOPU3OHTAJIbHASA COCTABIISI-
omasi ABXKeHUsl. THorma roBopsSiT 0 BOCXONSIIEM WIM HUCXOMSIIEM
BEeTpe, T.C. YYUTHIBAIOT BEPTUKAIBHYIO COCTABJISIONIYI0 3TOrO JBIDKE-
HUs. Bemep xapaxkmepusyemcsa eexmopom ckopocmu. W3BeCTHO, YTO
BCSIKMIA BEKTOP OIpeaesisieTcs abCOMIOTHONM BEIMYMHOM M Hampasiie-
HueM. CJieoBaTeNIbHO, 6emep onpedeasemcs CKOPOCMbIO U HaNpaeieHu-
em. Koraa roBopsiT 0 ckopocmu 8empa, umerom 6 8udy moabKo 4Ucio6oe
ee 3Ha4eHue, m.e. Nymos, NPOXOOUMbLI UHOUBUOYANbHBIM 00BeMOM 6030yXa
3a eQuUHUYUY 8peMeHU omHoCUmenvHo 3emHoli nogepxrHocmu. HanpapieHue
BEKTOpa CKOPOCTU HA3bIBAETCSI HanpaeneHuem eempa. 3a Hanpaeienue
eéempa NpUHUMAemcs a3umym mouku, omkyoa dyem eemep, omcuumbléae-
Mblii om mouKu cesepa 4epe3 60CHOK.

CkopocTh BeTpa BeIpaXaeTcsi B MeTpax B cekyHay (Mm/c). IIpu 06-
CITY>)KMBaHUM aBUALIMU CKOPOCTb BETPA BHIPAXAIOT B KWJIOMETpAxX B 4ac
(xM/4), a TIpu OOCITYyXMBAaHMHM MOpPCKOro ¢Jiota — B y3/ax, T.€. B
MOPCKUX MWISIX B Yac. YTOOBI TIEPEBECTH CKOPOCTh BETPA U3 METPOB B
CEKYHIy B Y3JIbl, JOCTAaTOYHO YMHOXHWTh YMCJIO METPOB B CEKYHAY Ha 2.

CKopocTh BeTpa OLIEHMBAaeTCI UM B OaUlax Mo TaK Ha3biBaeMOi
wxane bogopma. Tlo mikane BeCh MHTEPBAJ BO3MOXHBIX 3HAUYCHUH
CKOpOCTHM BeTpa AeiauTcst Ha 12 rpamanuil. Kaxnmasi eIMHULIA LIKaJIbI
CBSI3BIBAET CKOPOCTh BETpa C PA3IMYHBIMHM €ro 3¢p¢deKkramu, TaKUMHU
KaK CTeleHb BOJIHEHUSI MOpPS, KaYaHHe BETBEil JEPEBbEB, PaCIIpOCTpa-
HEHME AbiMa U3 TPYO U T.A. B Hacrosiee BpeMsi 3Ta 1lIKajia BbILLIA U3
ynorpebieHus.

Pazaunarom cenaxcennyro ckopocmv éempa, m.e. HEKOMOPYI0 CPeOHIO0
6eAUMUHY CKOpOCMU 3a HeKOmopblil 00biMHO Heb60AbWOU NPOMeNCymoK

83



6peMeHU, 8 meveHue Komopozo Npou3eooamcs HabA00eHUs, U MeHOBEHHYIO
cKopocmy @empa, m.e. CKOpocmb 6empa 6 OaHHbIE MOomMerm (UMepIemyio
O4eHb MANOUHEPYUOHHbIM npubopom). MrHOBEHHas1 CKOPOCTbh BeTpa OT-
MEYaeT MOpbIBbI M BHE3amHbIe ocabiaeHus BeTpa. OHa O4eHb CWIBHO
KOJIEGIETCSI OKOJIO CIVIAXEHHON CKOPOCTH, BPEMEHAMH MOXET OBbITh
3HAYUTENIbHO MEHbIle Wik Oonbiie ee. Ha MeTeoposornyeckux CTaH-
LIMAX OOBIYHO U3MEPSIIOT CIVIAXEHHYIO0 CKOPOCTh BETpA, U B JAJIbHEH-
eM pedb OyIaeT MATH O Hel.

CpemHue CKOpOCTH BeTpa y 3eMHOM MOBepXHOCTH Oimm3ku K 5—10 M/c
U peaKo npesbillaloT 12—15 M/c. B CIbHBIX aTMOCHEPHBIX BUXPSX U
UITOpMax YMEPEHHBIX UIMPOT CKOPOCTU MOTYT mnpessiiiath 30 M/c, a B
OTHENBHBIX MOphIBaX AocTurath 60 M/c. B TpomuyecKux yparaHax
CKOPOCTH BETpa JOXOIAT A0 65 M/c, a OTHeNIbHbIE MOPBIBBI, CYyIs IO
pa3pyuieHusiM, npesbimaioT 100 M/c. B MeiakoMacITaGHBIX BUXPSIX
(cMepuH, TOPHAIO) BO3MOXHBI CKOpPocTH M Oostee 100 M/c. B BepxHeit
Tpomnocdepe B TaK Ha3bIBAEMBIX CTPYHHBIX TEYCHUSIX CPEIHSSI CKOPOCTb
BETpa Ha GOJILHIMX MPOCTPAHCTBAaX MOXET noxoauth mo 70—100 m/c.

s atMochepHBIX IBMXKEHMIT XapaKTepHa KBa3sWTOPH3OHTAJIb-
HOCTb. JTO 3HAYUT, YTO CKOPOCTH TOPU3OHTAJIBHOTO MEPEHOCA B
100—1000 pa3 mpeBBIIAIOT BEpTHUKAJIbHBIE CKOPOCTH. TOJIBKO B OCO-
ObIX YCJIOBMSIX MHTEHCUBHO Pa3BUTOM KOHBEKIIMM M Ha OrpaHUYEH-
HBIX TEPPUTOPHUSX BEPTHKAJILHBIE COCTABIIIONINE CKOPOCTU ABVDKCHUS
BO3IyXa MOTYT AOCTUTaTh HECKOJBKMX METPOB B CEKYHIY, T.€. MOpsaKa
TOPU3OHTAIBHBIX CKOPOCTEM.

CKopoCTh BeTpa y 36MHOI MOBEPXHOCTH U3MEPSIETCS aHeMomem-
pamu pa3Hoil KOHCTPYKIIMU Wi ¢roeepom Buavoa. Hanbonblee pac-
MPOCTPAHEHHUE IOJYYMIU aHEMOMETPHI C MPUEMHBIMHU YacTSIMM B
BUJIC BEpTYLICK (YAlICYHBII aHEMOMETP, MEJIbHUYHBIA aHEMOMETD),
KOTOpBIC BPAlAIOTCS C OOJbIICH WM MEHBILECH CKOPOCTbIO B 3aBUCH-
MOCTU OT JaBlIEHUs Ha HHUX BeTpa. Bo dutiorepe Buibna mapieHue,
OKa3bIBAEMOE BETPOM, OTKJIOHSIET OT ITOJIOXKECHUS PAaBHOBECHUSI BEPTHU-
KJIbHO BMCSIIYI0 METaUIMYECKYIO HOCKy. [lo ckopocTH BpallleHus
BEPTYILLKM WIHA IO OTKJIOHEHHUIO JOCKU MOXHO OIPEAEIHUTh CKOPOCTh
BeTpa. ECcTb KOHCTPYKIIMM, OCHOBAHHBIE HA MAHOMETPUYECKOM ITPHH-
nurne (Tpyoka ITuto) 1ubo Ha U3MEPEHHUH BEJIMYMHBI OXJIAXKACHMS Ha-
rperoro Teja mopn AciicTBUeM BeTpa (TepMoaHeMomerp). Mmeetcs psin
KOHCTPYKUIMA CaMOMUIIYIIIUX TTpUOOpPOoB — aHeMorpa¢oB U (€CIU U3-
MepsieTCsl TAKKE M HalpaBlieHUe BeTpa) aHeMopyMmoOorpados. [1pubopsr
IUISI U3MEPEHUS BETpa Ha HA3€MHBIX METEOPOJIOTMYECKMX CTAHLIUSIX
yCTaHABIMBaIOTCSI Ha BhicoTe 10—12 M Ham 3eMHOM MOBEPXHOCTHIO.
M3MepeHHBIIT MU BETEP M HA3BIBACTCSI 6eMPOM Y 3eMHOU NOBEPXHOCMU.
006 u3MepeHUM BeTpa B CBOOOIHOMN aTMochepe roBOpuiIoch B IL. 1.
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27.2. HanpaBneHne BeTpa

TlomyepkHeM ellle pa3, YTO HanpaeseHuem 6empa 6 Memeoposouu
Hazvlieaom Hanpaeaenue, omkyda oH dyem. YKa3aTh 3TO HaIlpaBJICHHE
MOXHO J1M00 Ha3BaB TOYKY I'OPM30HTA, OTKyda AyeT BeTep, JIMOO oIl-
penesuB yron, obpa3yeMblii HallpaBJIEHUEM BETpa C MEPUAMAHOM, T.€.
€ro asuMyT. B mociieIHeM CiTydyae Yrojl OTCUMTHIBAETCSI OT TOYKM CEBE-
pa 4yepe3 BOCTOK, T.. MO YacOBOHM CTpesike. B mepBoM cityyae pa3iu-
YaloT BOCEMb OCHOBHBIX PYMOOB IOpPM30HTA: CEBEP, CEBEPO-BOCTOK,
BOCTOK, IOTO-BOCTOK, IOT, IOro-3amaj, 3amal, CeBepo-3alal — M BO-
CeMb MPOMEXYTOYHBIX PYMOOB MEXIY HHMHU. CEBEPO-CEBEPO-BOCTOK,
BOCTOK-CEBEPO-BOCTOK, BOCTOK-IOTO-BOCTOK, IOTO-IOr0-BOCTOK, IOro-
I0ro-3amnag, 3amaja-ioro-3amaji, 3anag-ceBepo-3amall, CeBepO-CeBEPO-
3aman (puc. 2.5); 16 pymM0O0B, yKa3bIBaIOIIMX HamnpaBI€HHE, OTKyAa
AyeT BETEp, UMEIOT CJIEOYIOLIME COKpAlllEHHbIE 0003HaYeHMs (PYCCKUE
1 MexayHaponusie), N — Hopn, E — oct, S — 310iin, W — Becr:

C N B E IO S 3 \\
CCB | NNE | BIOB | ESE | IOIO3 | SSW | 3C3 | WNW
CB NE IOB SE 103 SW | C3 NwW
BCB | ENE | IOIOB | SSE | 3I03 | WSW | CC3 | NNW

Ecnu HanpaBiieHue XapakTepu3yeTcsl a3UMYTOM, TO HampaBJICHHE
BeTpa yKasbIBaeTcsl B rpamycax. CeBepHOMY BETpPY OYIET COOTBETCTBO-
Batb 0° (360°), ceBepo-BocTOUHOMY — 45°, BocToyHOMy — 90°, 10X-

360°
s b o
c3 C8
363 8GC8
210°3 8 90°
3103 8108
03 108
10103 0 10108
180°

Puc. 2.5. PymGbI ropusoHTa
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Homy — 180°, 3amamHomy — 270°. TIpu HaGmomeHHUsIX 32 BETPOM B
BBICOKHMX CJIOSIX aTMoc¢hepbl HampaBJIE€HUE €ro, KaK NMpaBWIO, YKa3bl-
BaeTcsl 8 gpadycax, a TIpU HAOIIONEHMSIX HAa HAa3eMHBIX METEOPOJIOTH-
YECKUX CTAHUUSIX — 6 pymbax eopusonma. Hanpaenenue sempa onpede-
AAemcsa ¢ NOMOWbIo @harozepa, 8pauaowezocs 0KoA0 8epMUKANbHOU OCU,
u ykaszamenei pymbos, OpueHmMUPOBAHHbIX OMHOCUMENbHO CMOPOH 20PU-
3ouma. Ilon neiictBUeM BeTpa (iorep MPUHUMAET TOJOXEHHE ITO Ha-
MPABJICHUIO BETpa, a MPOTHBOBEC (HIIOrapKK YKa3bIBAE€T TOYKY, OTKyIa
IyeT BeTep, pyMO KOTOPOro MOXHO OMNpEAEIUTD IO YKa3aTelo pyMOOB.

Pazauuarom makoce mMeHOBEHHOE U C2AANCEHHOE HANPABACHUS 8empa.
MrHoOBeHHbIE HaNpaB/IEHUS KOJIEOIIOTCS OKOJIO HEKOTOPOrO CPEAHETO
HampamieHUs (CTJIAXEHHOro HampaBieHus). OHO omnpemesieTcsl Ipu
HabmioneHusx no ¢uiorepy. 1 MrHOoBeHHOE, U CIIAXEHHOE HArpaB-
JIEHUSI BETpa MEHSIOTCS KaK BO BPEMEHM, TaK U OT TOYKM K TOYKE.
B onHO ¥ TO Xe BpeMsi B pa3HbIX MECTaX HAIpaBJICHUE BETPA pa3jiny-
Ho. YToOBI OXapakTepu30BaTh BETPOBOM pEXHM KaKoOro-imbo MecTa,
ONPENEIISAIOT MTOBTOPSIEMOCTh TOTO WJIM MHOrO pyM0a BeTpa 3a oIpele-
JICHHbIA MIPOMEXYTOK BpeMEHHU. B omHMX paitoHax MOBTOPSEMOCTH
pPa3IMYHBIX HAMpaBICHUH BETpa 3a UIMTEJIbHOE BpEMs IOYTH OMUHA-
KOBa, B IPYTMX — HAOJIONAETCsI XOPOLIO BBIPAXEHHOE IpeodyiagaHue
ONHMX HATPABJICHWI HaJ JIPYTMMM B TE€YEHHUE BCEro CE30HA WIM roja.
IloBTOpsieMOCTh M HampaBIEHHE BETPa 3aBUCAT OT YCJIOBMI OOILIEi
LMPKYJIAHUUA U (OTYACTH) OT OKPYXAIOLIETo peJibeda.

YT106BI OXapaKTepu30BaTh KJIMMATHYECKHI PEXHUM BETpPA, MOXHO
IUTL KaXIOro IyHKTa MTOCTPOUTh AUarpaMMy pacipeacieHus: MOBTOPSI-
€MOCTHU HAampaBJICHU BETPa MO OCHOBHHIM pyMOaM — TaK Ha3bIBae-
MYI0 po3y éempoe (puc. 2.6). 11 3TOro oT Hayaja IOJIIPHBIX KOOPIH-
HaT OTKJIAIbIBAIOT HAMpaBJIEHUs 1Mo pyMOaM ropusoHTa (8 wim 16) or-
pe3KaMu, [UTMHBI KOTOPBIX MPONOPIIMOHATIBHEI TOBTOPSIEMOCTH BETPOB
COOTBETCTBYIOLLEro HanpanieHUs. KOHIBI OTpe3KOB [UIsl HAIJISIIHOCTU
COCIUHSAIOT JIoMaHo# JinHuEN. TToBTOpsieMOCTh IUTWIECH YyKa3hIBaeTCs
YHUCIIOM B LIEHTPE nUarpaMMbl (B Hayasie KoopauHar). Ilpu mocrpoe-
HUM PO3bl BETPOB MOXHO Y4€CTb U CPEIHIO CKOPOCTh BETpa IO KaX-
oMy HampasieHH10. OTJIOXUB OTPE3KH, MPOMOPIHUOHAIBHBIE CPeI-
HEl CKOPOCTH MO KaXIOMYy HAmnpaBJIEHHIO, MOXHO IOJYYHTh po3y
cpedHux ckopocmeli 6empa. YMHOXHUB CPEIHIOI0 CKOPOCTb IO KaXIOMy
HAIpaBJICHUIO HAa MTOBTOPSEMOCTh JAHHOTO HAIPABJICHHSI, MOXHO IO-
CTPOUTb I'padUK, IMOKA3BIBAIOIIMI B YCJIOBHBIX €IMHHUIIAX KOJUYECTBO
BO3/yXa, MEPEHOCUMOTr0 BeTpaMH KaXXIOro HarpapJIEHMS.

dns HaHeceHUsT Ha KIMMATUYECKHWE KapThl HANpaBJICHUE BETPA
0000111a10T pa3HbIMM criocob6aMu. MOXHO HaHECTH Ha KapTy B pa3HbIX
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MECTax po3bi 6empos. MOXHO OIpeneuTh
DpasHodelicmeyiouiyio 6cex ckopocmeli éempa,
m.e. 6eKMOPHYIO CYMMY 6Cex cKopocmeli 6em-
pa 6 0aHHOM Mecme 3a UHMepecyrowuil Hac
KaneHoapHolli Mecay 6 meyeHue MHO204em-
Heeo nepuooa, u 3amem 63imb HANPaeieHue
amoii paerodelicmeyroweli 6 Kavyecmee cpeo-
Heeo Hanpaenenus éempa. Yanie omnpenensi-
eTcsl npeobaadaiowjee HanpaeneHue éempa.
i 3TOro BBIENSIOT KBaApaHT C Hau-
6osbiLieil moBTOpsiEMOCThIO. CpenHsig Jn-
HUS1 KBaJpaHTa TIPUHUMAETCS 3a IMpeodia-
Jalollee HaMpaBJIeHHUE. 03

Puc. 2.6. Po3a BetpoB
28. IMHUU TOKA U N30TAXH

28.1. Betep, KaK BCSKHMiII BEKTOP, MOXHO M300pa3uTh CTPEJIKOM,
IUIMHAa KOTOPOil MPOMOPLUOHAJIbHA YUCIIEHHOMY 3HAaYEHHIO CKOPOCTH.
HampaBiieHue cTpenku ykasbiBaeT, Kyaa Betep AyeT. Hampumep, mpu
CEBEPO-BOCTOYHOM BETPE CTPEJIKAa JODKHA ObITh HAIpaBJieHa Ha IOro-
3amnap.

B kaxnoii Touke arMocdepbl umeeTcs BeTep (IUTWIb MOXHO pac-
CMaTpMBaTh KaK BETEP HYJIEBOA ckopocTH). IloaToMy npocmpancmeen-
Hoe pacnpedenenue eempa obpazyem eexkmopHoe nose. Ero MOXHO Tpe-
CTaBUTh rpaduyecKku pasHbiMU criocobamu. Haubosee HamissgHO BeTep
MPENCTaBIAETCA C MOMOIUBIO AUHUI MoKa, aHAJIOTUYHBIX, HAIPUMED,
CIWIOBBIM JIMHUSIM B MAarHUTHOM Iosie. B kaxnoil reorpadpuueckoit
TOYKE, B KOTOPO# BETEP U3BECTEH, €ro U300paXaroT CTPEIKOM, yKa3bl-
BAIOLIEH TO HAIpaBJ€HHME, KyJa OyeT BeTep; UIMHA CTPEIKM paBHA
CKOpPOCTH, U300pakeHHOI B M30paHHOM Mactutabe. Ha kapte nuHuM
TOKA MPOBOAAT TaK, YTOOBI HAIpaBJICHHE BETpa B KAXIOM TOYKE ITOJIA
COBIMAfAJIO C HAIPABJICHUEM KAacaTeJbHOH K JIMHUU TOKA, IPOXOIs-
e yepe3 3ty Touky. JIMHUM TOKa MPOBOIAT TeM OIIKE OPYT K IpY-
Iy, 4eM Oosiblie CKOpOCTh BETPa Ha JAHHOM Y4acTKe IOjs, T.€. [YCTo-
Ta JIMHUHA HAa €AVHUIIC PACCTOSIHUS JOJDKHA OBITh MPONOPLHOHAIBHA
CKOpocTH Berpa. UHBIMHU CJTIOBaMM, pPacCTOSIHUE MEXIY JTMHUAMHU TOKa
JOJKHO OBITh OOpaTHO MPOMOPILMOHAIBHO CKOPOCTH BeTpa. Takum
0o6pa3oM, Ha KapTe MOJy4aercsi cCUcTeMa JIMHUi Toka (puc. 2.7), KoTo-
pas MoKa3biBaeT, KAk MMEHHO TeYeT BO3AyX B JaHHOH obJyiacTu
B JaHHBIA MOMEHT. HyXXHO NMOMHHUTh, YTO M3MEPEHHUST BETPA CIAEJIAHBI
B OMNpENENEHHBIA CpOK HaOMomeHUit M JTMHUM TOKa TPENCTaBJISIOT
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MOMEHTaJIbHBIA CHHMMOK TOJISI BETpa
MMEHHO Ui JaHHOTO cpoka Haoone-
Huil. Ux He ciiemyeTr cMEIMBaTh C My-
TSAMU (TPAEKTOPUSMH) BO3MYIIHBIX Ya-
ctull. [Ieno B TOM, YTO C TE€YEHHEM
BPEMEHU IT0JIE BETpPA U3MEHSETCS U,
cTayio OBITh, MEHSIETCS pacIpeneieHue
JuHMA ToKa. Kaxnass Bo3ayllHasi yac-
TULIA 33 BpEMS ABUKCHUS TTPONEIIbIBA-
€T CBOWl MyThb B MEHSIOLIEMCS IIOJIE
Puc. 2.7. Jlunus Toka BETpPa, U MO3TOMY €€ MyTh HE COBIIa-
JIAE€T C JIMHUSMU TOKA, ITOCTPOCHHBIMU
IUIsl OHOTO OMPEACIEHHOTO MOMEHTa BpeMEHH. TOJIBKO €ClU C Teue-
HHMEM BPEMEHHU pacTpencsieHUe CKOpOCTEd B IMOJIE HE MEHSETCs, JIU-
HHMM TOKAa U TPACKTOPUU BO3MYLIHBIX YacTHIl OymyT coBmamatb. Kornma
ToJie JIMHUMA TOKA HE MEHSETCS CO BPEMEHEM, TOrIa IoJie BETpa Ha3bl-
BalOT YCTAHOBUBILMMCS WIM CTalIOHApHBIM. CliemoBaTeIbHO, TPACKTO-
pUM BO3MYIIHBIX 4acTULl OyOyT COBIMAAATh C JUHUSIMU TOKa TOJBKO B
yCTaHOBUBLIEMCST Mojie BeTpa. Kak Mbl yBUOMM B JajibHEHILEM, UL
3TOr0 HEOOXOAMMO, YTOOHBI TOJIe NABJICHUSI C TEYEHUEM BPEMEHU He
MEHSLIOCH.

JIMHMM TOKa MOXHO CTPOMTh M JUISI CPEOHUX XapAaKTEpUCTUK BET-
pa, HarmpuMep JIMHUI ToKa IMpeobamalolux HarmpaBieHUH BeTpa WIN
JIMHUY TOKAa PaBHONEHCTBYIOIIMX 32 MHOTOJIETHUI TIEpUOI BETPOB.

KpoMe JMHMIT TOKa OYEHb YaCTO aHAIU3UPYIOT MMOJIe YUCIECHHBIX
3HaYEHUI CKOpOCTU BeTpa. JIJisl 3TOro MpOBOASAT U30maxu, m.e. AUHUU,
COeOuHsAIOUWUe MO4KU ¢ 00UHAKOBLIMU YUCACHHbIMU 3HAYEHUSMU CKOPOCMU
eéempa. OOBIMHO W30TaxX¥l MpPOBONAT Ha KapTax abCOJIIOTHOM Tomorpa-
¢uy, a TaKKe Ha CIELUATIBHO CTPOSILLENCS 3a KaXIblii CPOK a3poJio-
TrMYEeCKMX HaOJIONEeHUIT KapTe MaKCUMAJIBHBIX CKOPOCTEM BETpa.

28.2. PaccMaTpuBasi KapThl JMHUI TOKA, MOXHO 3aMETUTh, YTO B
OIHMX MeECTaX OHU COJIMXKAIOTCS, B ApYrux — pacxomsarcs. Kpome
TOTO, CYIIECTBYIOT TaKHE TOYKM, K KOTODBIM JIMHUM TOKAa CXOISTCS,
KaK Obl BIMBAasICh B 3Ty TOYKY C Pa3HbIX CTOPOH. Takue TOYKM Ha3blBa-
0TCs1 moykamu cxodumocmu. ECM TMHUM TOKAa pAcXOASITCS OT OTHOM
TOYKM ITO BCEM HAIpABICHUSIM, €€ HA3bIBAIOT MOYKOU pacxooumocmy.
B HEKOTOpHIX CIIy4Yasix IMHUM TOKA BIIMBAIOTCS B ONHY AUHUIO — AUHUIO
CX00UMOCHU — YUTH PACXOISITCS OT OMHOM JIMHWUM — AUHUU PACXOOUMOCMU
(puc. 2.8).

Ecnu Ha mose JTMHUM CXOMMMOCTH HaJlaraeTcsl EpeHOCHOE IBHIKE-
HUE, TO MOXET MOJYYUTHCS, YTO JIMHUM TOKA HAMNpaBICHBbI K JIMHUSIM
CXONHUMOCTU TOJILKO C OOHOM CTOPOHBI, & C JAPYrod — BBIXONAT U3
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Puc. 2.8. Touxu cXoAMMOCTH U pacxooMMOCTH (@) ¥ TMHUM CXOZMMOCTH M PacXOdM-
MocTH (6)

Puc. 2.9. OnHoctopoH- Puc. 2.10. CBsi3b CXOAMMOCTH (@) u pacxogumMoctu (6)
HAA JIMHUS CXOIMMOCTH  C BEPTUKAIbHBIMM ABIXEHUSIMU (BEPTHKATBLHBIA pa3pe3)

3TOH JIMHUM, KaK NMOKa3aHOo Ha puc. 2.9. TakKyio JMHUIO CXOXMMOCTH
Ha3bIBAIOT 00HOCMOPOHHeL.

Hcxonst 3 cooGpakeHusi COXpaHEHHSI MAcChl CXOMMMOCTD JIMHHUIA
TOKa NOJDKHA COMNPOBOXAAThCS BOCXONSLIMM IBIDKEHMEM CTEKAIOLIE-
TOCs1 BO3MyXa, 8 PACXOMMMOCTh — HUCXOMSLLUMM JBIXKEHMEM PACTEKAl0-
1erocst Bo3ayxa (puc. 2.10). ITpyuynHO# cXomMMOCTH W pacxoaMMocTu
B T0JI€ BETPAa MOTYT OBITh OCOOEHHOCTH B PACTIPENEICHUM MO NAB-
7nenusl. JIMHUM TOKa MOTYT CXONMTBCS WIM PACXOXMTBCS TAKKe BCIIE-
CTBMC BIMSHUS TPEHMS Ha ABUXYLUMICS Bo3myX. Kpome Toro, cxomu-
MOCTb WJIM PacXOOMMOCTh MOXET ObITh CBSI3aHAa C Tomorpadueil wiu
oporpadueil noacTwialouiel nopepxHoctu. Ecau BO3[IyX TEYET IO Cy-
XUBAIOLIEMYCsl PYCITy, HallpUMEP MEXTY TOPHBIMH XpeOTaMH, JIMHUM
TOKa CXOZSITCS, €CJIU 1O PACIIUPSAIOIIEMYCS] PYCITY — PaCXOLSTCAL.

29. BIUAHUE NPEIATCTBUII HA BETEP

29.1. Beskoe npensmcmeue, ctosiliee Ha IyTH BETpa, BUIOU3MEHS-
€T WIH, KaK 4aCcTO TOBODSAT, oamywaem nose éempa. Ilpensrcrust
MOTYT OBITh KPYMHOMACLUTAOHBIMM, KAK TOPHBIE CHCTEMbI U TOpHbIE
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ll}' XpeOThl, Me30MacIITaOHBIMM, KaK OT-
,)/ / JeJbHbIE TOMUHBI, MU MEJIKOMACIUTA0-
l//// -~ HBIMH, KaK 3[aHusl, JIECHBIE IMOJOCHI
Pl
// Zr o - ¥ T.0. B cOOTBETCTBUU C pa3mepaMH
-

)z - MPEMSITCTBUS U MaclITab BO3MYyILIEHHI
//,:// /777L5SEEFs B MoNle BeTpa TaKkkKe padiMyeH. B 3a-

(S BUCUMOCTU OT pa3MepOB NPEISITCTBUS
S(Id"\\\ U OT CTPaTU(PMKALIMM BO3MYLIHOIO IMO-
TOKa OH JIM00 OOTEKAET MPEISITCTBUE C
60K0B, JTU0OO IEPEBAIMBACT YEPE3 HETO
CBEPXY, MO0 00TEKAET €ro B HUDKHUX
CJIOSIX U TEpPEBAIMBAET YEPE3 HEro B BepxXHHUX. [lepeTekaHue MPOMCXO-
AT TEM JIerye, 4YeM HEYCTOiuMBEE CTpaTU(dUKAIMSA BO3OyXa, T.€. YeM
Gosibllic BEpTUKATLHBIE MPaAUEHTHI TeMIiepaTtypbl B atMocepe. Ilepere-
KaHHME BO3yXa Yepe3 MPESITCTBUE MPUBOAUT K OYEHBb BAXKHBIM METEOPO-
JIOTUMECKUM CJIEACTBUSAM. BBIHYXIEHHBIA IMOOTBEM M amuabaTUYECKOe
pacliMpeHHe BO3AyXa, a CJIENOBaTEIbHO, MaJcHHE TEeMIIEpaTypbl M
MpUOMDKEHUE K HACBIIIEHUIO CITOCOOCTBYIOT YBEJIMYEHHUIO O0JIAKOB H
0CaIKOB Ha HABETPEHHBIX CKJIOHAX r'op ¥ TopHBIX xpebToB. Hucxomns-
1liee ABIDKEHME HA MONBETPEHHBIX CKJIOHAX CITOCOOCTBYET YyHAJIEHUIO
BO3IyXa OT HACHIIIEHMS, YTO MPUBOMUT K PacCESHUIO OOJIAYHOCTU H
HEIOCTATKY OCAaJIKOB.

OOTeKkasi MpensATCTBUE, BETEP MEpen HUM ociabeBaeT, HO ¢ 60KO-
BbIX CTOPOH YCWJIMBAETCSI, OCOOEHHO Y BBICTYTIOB IIPEMNSTCTBUIA (MBICHI
GeperoBoit TMHKUH, YIUIbI 31aHUN U 1p.). IIporcXoouT 3T0 MOTOMY, 4TO
JIMHUM TOKAa ¢ OOKOBBIX CTOPOH W Y YIJIOB MpPEINSTCTBUM CrylLIalOTCA.
HenocpeactBeHHO 3a MPENsATCTBUEM CKOPOCTb BETPA YMEHbLIAeTCH,
TaM HabJTiomaeTcst BeTpoBasi TEHb.

OyeHb CYILIECTBEHHOE YCWICHHE BETpPAa MPOMCXOAUT IpH Morana-
HMM BO3OYLIHOTO TMOTOKA B CYXHUBAlOLIEeCs oporpaduyeckoe Joxe,
HanpuMeEpP MEXIy ABYMs COMDKAIONIUMMCS TOpHbIMH xpe6tamu. IIpu
MPOABMXKEHUU BO3MYIITHOTO MOTOKA B TAKMX YCJIOBUSIX €MY IPUXOIMT-
cs MpOTeKaTh 4Yyepe3 Bce MEHblliee IoNepeyHoe cedyeHue. Tak Kak
CKBO3b YMEHbIIAMOIIEECS IONEPEYHOEe CEYEHHE HOJXKHO MpOMNTHU
CTOJIBKO € BO3IyXa, CKOJILKO €ro ObLUIO BHAYaJle, TO CKOPOCThb IOJIX-
Ha Bce BpeMs yBeqmuuBaThcs (puc. 2.11). UMeHHO 3TUM OOBSICHSIOT-
cd O4YEHb CWIbHBIE BETPHI B HEKOTOpHIX pailoHax. Hampumep, cuib-
Hble BOCTOYHbIE BeTphl B ropjie MepraHckoil JoNMMHbBI, B JKyHrapcKux
BOpOTax, 3amamHbie BeTphl Ha 3amane o3. Mcceik-Kynb, ceBepHBbIe
BeTphl BO BrnamuBocroke u Ap. TeM Xe OOBSICHIETCS U YCWIECHUE BET-
pa B IMPOJIMBAaX MEXIY BHICOKMMHM OCTPOBAMM M JaX€ Ha TOPOACKHMX
yJIULAX.

Puc. 2.11. Oporpaduyeckoe ycu-
JieHHe BeTpa
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HHoraa nepen xpe6TaMu U 3a HUMU CO3AIOTCSI TAK HA3bIBaeMbIC
HasempeHHble U NOOBempeHHble UXpU. DTH BUXPU UMEIOT TOPU3OHTAIb-
HYIO OCb, HalpaBJeHHYIO mMapajutesibHo XxpeoTy. IToaToMy oHM co3ma-
IOT B MPU3EMHOM CJIo€ aTMocdepbl BETep, AYIOLIMII OT MPEHSTCTBUS
Ha HaBETPEHHOW CTOPOHE, U BeTep, AYIOLIWH K MPENSATCTBUIO Ha MO-
BETPEHHOM CTOpOHE. B HEKOTOpBIX CITy4yasix DYIOLIWH OT MpPENsTCTBUS
HAa HaBETPEHHOM CTOPOHE BETEP AOCTUTaeT IITOPMOBOIT CHJIBI.

29.2. BnusiHME MOJNE3alIUTHBIX JIECHBIX IMOJIOC Ha MHMKPOKJIMMA-
TUYECKUE YCJIOBUS MOJIE CBSI3aHO B MEPBYIO OYEPEdb C OCNabIeHUEM
BETpa B MPU3EMHOM CJIOE€ BO3IyXa, KOTOPOE BBI3BIBAIOT JIECHBIE IOJIOCHL
Bosmyx 3amepXuBaeTcs Iepel JIECHOM IMOJIOCOM M TEpETEKaeT yepes
Hee, CKOpPOCTb BeTpa ocjabeBaeT TaKKe MPU MPOCAYMBAHUU BO3MyXa
CKBO3b MpOCBETHI B mosioce. IToaToMy HEMmOCpEeACTBEHHO 3a TOJIOCOM
CKOpOCTb BeTpa yMeHblIaeTcsa. C ynajeHUeM OT TOJIOChI CKOPOCTh BET-
pa MocTeneHHo yBenuuuBaeTcsl. OQHAKO MepBOHAYalibHasi, HEocCJao-
JICHHas CKOPOCTh BETpa BOCCTAHABJIMBAETCS TOJBKO HAa PACCTOSTHUU
paBHOM 40—>50-KpaTHOii BBICOTE IEPEBBEB MOJIOCHI, ECITH MOJIOCA AXKYp-
Has (He CIUTOLIHAasA). BiusiHUe CIUTIOLIHOM IOJIOCHI PacIpOCTPaHSETCS
Ha paccTosiHie paBHoe 20—30-KpaTHO# BBICOTE NEPEBbEB, U MEHBIIIE.

30. BETEP U TYPBYJIEHTHOCTDH

30.1. 3 ombiTa MBI 3Ha€M, YTO NBIKEHME BO3MyXa HE SIBJISIETCS
CTPOro YIHOPSIAOYEHHBIM (JJAMUHAPHBIM), KOTJA OTHEJIbHBIE OOBEMBI
BO3[yXa JBVDKYTCS MapaUIeIbHO OKPYXaIOIMM 00beMaM C OMMHAKOBOM
ckopocmoio. Haobopom, eéemep ecez0a obaadaem mypbyreHmHOCMbIO;
oTae/bHBIE OOBEMBI BO3QyXa B IOTOKE BETpa IMEpeMEIIAIOTCS HE IO
NapajUIeJbHbIM TIyTsIM. B o61ieM TypOyJIeHTHOM IMOTOKE BO3IyXa OT-
JieJibHBbIe 00BbEMBI ABVXKYTCSI HEMPAaBWIbHBIM 00pa3oM, B BO3MyXe BO3-
HUKAIOT MHOTOYHUCJICHHBIE GECTIOPSIIOYHO IBUXYLIMECS BUXPU H
CTPYM Da3HbIX pa3MepoB. OTaejbHbIE MacChl BO3MyXa, YBJIEKAaeMbIC
BUXpAMU U CTPYSIMU — TaK Ha3bIBAEMBIMU 31eMeHmamu mypbysenm-
HOoCcmu, — IOBVXXYTCSI OYEHb CJIOXKHO IO OTHOHIEHUIO K OOLIEMy Iepe-
Hocy. OHM MOTYT IBUTaThCS MO BCEM HAMpaBICHUSIM, B TOM YHUCIE H
NEPNEHAVKY/ISIPHO K OOLIEMy WM CpeaHEMY HAIlpaBICHHIO BETpa U
Jlaxe MPOTHB HEro. DTH 3JIEMEHTHI TypOYJEHTHOCTH — HE MOJIEKYJbI,
a KpymHble o0beMBI BO3MyXa, JIMHEMHBIE pa3Mephl KOTOPBIX HU3Mepsi-
IOTCSI CAHTUMETPAMHU, METpaMH, JecsiTKaMu MeTpoB. CliemoBaTesbHO,
Ha OOLUMI HaMpaBJIEHHBIN MEPEHOC BO3MyXa HAKJIAIbIBAETCS MHOXE-
CTBO XaOTHUYECKMX, OECTTOPSIOYHBIX OBVDKEHUM OTHEIbHBIX 3JIEMEHTOB
TYpOYyJIEHTHOCTH 1O CJIOXHBIM ITEPEIUIETAIONIMMCS TPaeKTOpHUsM. Typ-
OyJICHTHBIN XapaKTep IBUXXEHUS TPOSIBIISIETCS B IMTOPHIBUCTOCTH BETPA,
T.6. B PE3KUX MyJIbCALIMSIX MTHOBEHHBIX CKOPOCTEl M HaIpaBICHUI
BeTpa, KOTOpbIE KOJIEOMIOTCSI OKOJIO HEKOTOPBIX CPEOHUX 3HAYECHUIA.
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TypOyneHTHBIN xapakTep ABMXKEHHSI BO3dyXa MOXHO YBUIETh, Ha-
Omogas 3a MageHUEM CHEXUMHOK INMpU Berpe. CHEXMHKM TAmaloT He
BEPTUKAJIBLHO BHU3 U He MOI OOTHUM M TEM XK€ YIJIOM K BEPTHKAJIU.
OHM coBeplIalOT OecnopsiIOYHBIE NBIKEHUS TO B3JieTas BBEPX, TO
OMNyCKasiCh, TO OIMMCHIBASL CJIOXHbIE MeTNu. CHEXUHKH, y4acCTBYs B
JIBIDKCHUM 3JIEMEHTOB TYpPOYJIEHTHOCTU, TEM CaMbIM JEJIAIOT 3TO IBU-
XK€HUE BUAMMBIM. TypOyleHTHBIH XapakTep BeTpa OOHApY>XKMBAETCS U
MpyY HAOJIIONEHUH HAl pacpOCTpaHEHUEM JBIMA B aTMocepe.

30.2. Typbysenmuocmo 603HuKGem ecaedcmeue pasiuius cKkopocmel
éempa. Pa3HOCTb CKOpOCTEi BeTpa B COCEIHUX CJIOSX HA3bIBAETCS
cdeuzom eempa. OCOOEHHO BEJIMK CIOBUT BETpPa B HIDKHHX CJIOSIX aT-
Mocepbl, Te BO3MYX UCIBITBIBAET TPEHUE O 3€MHYI0 MOBEPXHOCTh, U
CKOpOCTb BeTpa ObICTPO pacTeT ¢ BbICOTOM. [103TOMY B HIDKHHUX CJIOSIX
atMocepsl OCOGEHHO BeIMKA TYpOYJIEHTHOCTb, IIPHUYEM OHA MOXET
pa3BUBaTbCS B TEPMUYECKM ONHOPOMHOM IIOTOKE BO3OyXa. YCJIIOBHO
MOXHO TOBOPUTBH 0 dunamuyeckol mypbyrenmnocmu. Ho B pa3BUTHU
TypOYJIEHTHOCTH NMPUHUMAET y4acTHEe M TaK Ha3bIBaeMasl apxumedosa,
WIHM eudpocmamuveckas cuaa, m.e. cura naasysecmu. bojee teruibie o,
CJIENOBATEIbHO, MEHEE TUIOTHBIE OOBEMBI IO CPAaBHEHHUIO C OKpYXalo-
LIIMM BO3IyXOM BCIUIBIBAIOT BBEpX. Macchl Bo3myxa Oojiee XOJMOAHbIE U
OoJiee IUIOTHBIE, YEM OKpYXAIOLU BO3MyX, OIyCKalOTCsl BHU3. Takoe
MEepPEMELICHUE BO3OyXa 3a CYET pa3iudMid B IUIOTHOCTH TPOMCXOAUT
TEM UHTEHCHBHEE, YyeM OBICTpee MaJaeT TeMIIEpaTypa C BBICOTOM, T.€.
yeM OoJibllie BEPTHUKAJIBHBIN IPagueHT TeMmnepaTypsl. [103ToMy MOXHO
YCIIOBHO TOBOPUTb O mepmu4eckoli mypbyseHmuocmu, onpedeisemol
memnepamypHbimu ycaosusmu. B peasibHoit aTMocdepe TypOyJIeHTHOCTD
Bcerma obyciioBieHa o0oMMHU (paKTOpaMHu, U TpaBWIbHEE T'OBOPUTh O
Oorblleil Wi MEHBLICH pOJIM TEPMUYECKOTO (PAKTOpa B €€ BOZHUKHO-
BEHUM U Pa3BUTHH.

30.3. BecbMa HHTEpPECEH BOMPOC O MAacHITabe 3JIEMEHTOB TypOy-
JieHTHocTH. Tak, mMpH oNpenejeHHbIX YCIOBMSIX TepMUYECKas TypOy-
JIEHTHOCTb MOXET 00Jice WIM MEHEE pe3KO M3MEHSTh CBOM «MacllTab»,
MpeBpalIaThCI B YIIOPSIOYEHHYIO KOHBEKIMIO. BMecTo MeJKIX XaoTH-
YECKM IBIKYIIMXCS TYpOYJIEHTHBIX BUXpEil B IOTOKE BO3MyXa HAYMHAIOT
Npeo0J1aiaTh MOILHbIE BOCXOMISILME IBIDKEHHS THIIA CTPYH CO CKOpPOCTSI-
MU MOpsIKa HECKOJIBLKMX METPOB B CEKYHIy, MHorza cBaiiie 20 M/c.
Takue MoOIIHbIE BOCXOISIIME TOKU BO3dyXa HAa3bIBAIOT MepMUKAMU.
MU 1IMpOKO MONBb3YyIOTCS TUIaHepucThl. Hapsny ¢ Bocxoosudmu
HAOJIONAIOTCS U HUCXONSAIIWE IBIDKCHWSI, MEHEE UHTCHCHUBHBIE, HO
3axBarbiBalolMe Oonpiuue ruionamy. Ilpy 3ToM Kaxnass KOHBEKTHB-
Has sYeiika MpruobpeTaeT ONpeNeICHHYIO YITOPSIOYEHHOCT U MO CpaB-
HEHMIO C MPENLIECTBYIOIMM TYpOYJIEHTHBIM COCTOSIHUEM aTMochephl
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€€ MOXHO CcYMTaThb OoJsiee ymnopsmouyeHHON. OQHAKO COBOKYITHOCTH
MomOOHBIX KOHBEKTHMBHEIX STY€EK Ha OOJIBIIIOM MPOCTPAHCTBE TOXE
onpenessieT TypOyJIeHTHOe COCTOsIHUE Bo3ayxa. IMEHHO ¢ Takoii Typ-
OyJIECHTHOCTBIO BCTPEYAIOTCSI HU3KO JIETSLIHUE CaMOJIEThI.

31. ITIOPBIBUCTOCTDb BETPA

3pUMBIM CJIEACTBHEM TYpOYJIEHTHOCTU SIBISIETCSI MTOPBIBUCTOCTD
BETPa, KOTOpasi MPOSIBISIETCS B MOCTOSHHO M OBICTPO MEHSIOIIMXCS
MyJIbCALIMSIX CKOPOCTH W HAIMpaBJICHUS BETpa OKOJIO HEKOTOPHIX Cpeld-
HUX 3HauyeHUi. [IpuunHa KoneOGaHuit (IMyjabcanuidi Wik IIyKTyalu)
BeTpa — TypOyJneHTHOCTb. IlophiBbl (KojeGaHusI, IMyIbCcalldh) BETpa
MOXHO PErMCTPpUpOBAaTh YYyBCTBUTEJIBHBIMH CAMOMMUUIIYLIMMHM MPUOO-
pamu. Betep, obnamaroiiuii pe3Ko BBIPAXXEHHBIMH KOJIEOAHUSIMU CKO-
POCTU U HAIPaBJICHWS, HA3bIBAIOT MOPBHIBUCTHIM. [IpU 0COGEHHO CHITb-
HOHM U BHE3AITHON MOPBIBUCTOCTHU T'OBOPST 0 WKBAAUCMOM 8empe.

Ilpy OOBMHBIX HAOMIODEHMSIX 3a BETPOM HAa METEOPOJIOTMYECKMX
CTAHUUSX OMNPEIE/ISIIOT CpENHEE HaIMpaBIeHUE M CPEOHIO CKOPOCTb
BETPA 32 MPOMEXYTOK BPEMEHM MOpsIKa HECKOJbKUX MUHYT. Ilpu
HaOJIIONEHUM 32 BETPOM aHEMOPYMOOMETPOM OOBIYHO OINpPENesiSIoT
CPEIHIOID CKOPOCTb M HampaBieHue Berpa 3a 10 MMH, XOTSI BIOJIHE
MOHSITHO, YTO YallleYHbIM WIA KPbUTHYaTbIM AHEMOMETPOM MOXHO OIIpe-
JEJATh CKOPOCTh BETpa 3a JIlo00M KOHEYHBIN MPOMEXYTOK BPEMEHH.

N3yyeHue MOPBIBUCTOCTH BETpa IMPEACTABISIET CaMOCTOSITENILHBIM
uHTepec. C MOPBIBUCTOCTHIO CBSI3aHBI BEJIMYMHBI ITOTOKOB TEIUIa, BJIa-
I, PACIIPOCTPAHEHUE 3arpsi3HeHU U T.4. [IopBIBUCTOCTH MOXHO Xa-
paKTepU30BaTh OTHOILIEHUEM pa3Maxa KojieGaHWil CKOpOCTH BeTpa 3a
HEKOTODBII IIPOMEXYTOK BPEMEHM K CPEIHEH CKOPOCTH 3a TO X€ Bpe-
Mms. Beperca nubo cpenHuit, 1M60 HauboJiee YaCTO BCTPEYAIOLLMHCS
pasmax. [lox pa3zmMaxoM moapa3yMeBaeTcsi pa3HOCTb MEXIY ITOCJIEHO-
BaTE€JIbHHIMU MAaKCUMYMOM M MHUHMMYMOM MTIHOBEHHOI CKOPOCTH.
CyllleCTBYIOT U JOpYrMe€ XapaKTEpUCTHKM H3MEHUYHMBOCTH CKOPOCTH U
HarpaBJICHUS BETPA.

U3 BBILIEUIIOXKEHHOTO SICHO, UTO HOPbIBUCIOCMb 6empa nem 6onb-
we, wem boabuwie mypbysenmuocms. ClenoBaTeJIbHO, OHa CWIbHEE BBIPa-
XEeHa Haj cylluei, yeM Han MopeM. OCOOEHHO BEJIMKA MOPHIBUCTOCTb B
pafioHaxX CO CJIOXHBIM pesibeoM MecTHOCTH. OHa OOJIBIIE JIETOM, YEM
3MMOI1; UMEET MOCJIEIIONYACHHBI MAaKCUMYM B CYTOYHOM XOJIE.

B atMocdepe TypOyeHTHOCTD SIBJIIETCS MPWYMHON OONTAHKU ca-
MosieToB. bonTaHka 0coOEHHO BEJMKAa B CWIBHO PAa3BUTHIX O0JaKax
KoHBek1MM. Ho oHa BO3HMKAeT U MpU OTCYTCTBUM OOJIAKOB — B TaK
Ha3bIBa€MbIX CTPYHHBIX TeYeHHUsIX (CM. 1. 4, 1. 29).
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32. TYPBYJIEHTHBII OBMEH

32.1. TypOyneHTHOCTh NMPUBOAMT K CWIBHOMY I€PEMEILHUBAHUIO
BO3[yXa, OCOOCHHO B BEPTUKAIHHOM HarpaB/leHUU. Takoe rmepeMelnBa-
HUE B TBHICSYU U NECATKU THICSY pa3 CWIbHEE MEPEMELLIMBAHMS MOJIEKY-
JIApPHBIM IIyTEM, MPOUCXOISILETO BCICACTBUE MOAEKYAAPHOU Ouggdy3uu.
9T0 MOHATHO, TaK KakK B MpoLEcce TYpOYJEHTHOCTH IMEPEMEIAIOTC U
MIEPEMELLMBAIOTCS HE OTACIbHBIE MOJIEKYJIBI, a OTPOMHBIE (B CpaBHeE-
HUM C HUMM) JIEMEHTHI TypOYJEHTHOCTM — KOHEYHbIE OOBEMYMKHU U
00BEMBI BO3MyXa Y MIPUMECEH.

ITepemelnBaHye Bo3oyxa B mpoliecce TYpOYJIEHTHOCTH — myp6y-
Aenmuan ugdysus — TPUBOOUT K PACIIPOCTPAHEHMIO B aTMocdepe
TeIUIa U BJIarv, B 0COOEHHOCTU K MX 00MeHy o BepTuKanu. IIpu Typ-
OYyJICHTHOCTU TIPOMCXOOMT TakKKe OOMEH KOJMYECTBOM ABMIKEHHUS my
(m — Macca, v — CcKOpocThb Bo3myxa). BcieacTsue Takoro ob6MeHa B
npouecce TYypOYyJIEHTHOCTH IMPOUCXOOUT HEKOTOPOE BbIpaBHMBAaHHE
CPEOHMX CKOPOCTE BeTpa IO BEpTUKAIH. B CBSI3U ¢ 3TUM B aTMoc(e-
pe co3maercsi KpoMe OOBIMHOIO MOJIEKYJIAIPHOIO TpeHMS (MOJIEKYJIAp-
HO¥M BSI3KOCTH) B TBHICSIMU pa3 Oojice CWIbHOE TypOYJIEHTHOE TpEeHHE
(cM. 1. 6).

32.2. Kak MBI BUIIE/HM, B COCTAB BO3MyXa BXOIAT MEPEMEHHBIE YACTH:
BOJISIHOM Tap, JBYOKWCH YIJIEpOAa, 030H U BCEBO3MOXHBIE aTMOC(HEpHBIE
MIPUMECU — MeJbYailliie TBEpABIC M XUAKUE YACTUYKM (a3pO030JIH).
KomuectBo moboii cybeTaHimy (IIpUMecH K BO3IMyXY, €ro MepeMEHHOM
YacTW WIM €r0 CBOMCTBA) MOXHO XapaKTEpU30BaTh YAEIbHBIM COAEP-
XAHUEM S, IMPEACTABISIONIMM Maccy CyOCTaHIIMM B €OUHMIIE MAacCCh
BO3yXa, T.€. maccoeoli doaeii cybcmanyuu. TypOyneHTHBIH OOMeH
obbeMaMU BO3OyXa NMPUBOOMT K TOMY, YTO JioGasi comepxaliasics B
BO3IyXe cyOcTaHLMA OyOEeT pacpOCTPaHAThCS, M TP 3TOM PacHpoCT-
pPaHSATBLCS B TOM HalpaBJIEHHH, B KOTOpOM OHa yowiBaeT. HaubGosbllee
yObIBaHUE CYOCTaHIIMM Ha E€AMHMITY PACCTOSTHHMSI XapaKTEPU3YeTCs ee
rpagueHToM. B atMocdepe comepkaHue BOASHOrO mapa, a3po3ojiei,
KaK IpaBWIO, yOBbIBAECT KBEPXY; KBEpXY HANpPaBIECH M TPAIMEHT 3THX
cyocraHimit. [TosToMy TypOy/ieHTHBINM MEpeHOC CYOCTaHIMIA OOBIYHO Ha-
npariieH BBepX. KonnuecTBo NBIDKEHMS MepenaeTcsl Yallie BCEro BHM3,
ITOCKOJIbKY CKOPOCThb BETPA C BBICOTOM pacTeT.

IlepeHoc cyOcTaHLMM B pe3yibTaTe TYpPOYJIEHTHOCTH — TypOy-
JICHTHBIA OOMEH — MOXHO XapaKTepHU30BaThb ITOTOKOM CYOCTAHIIWH,
T.€. Maccoli cybcmaHyuu, nepeHocuUMoli Yepe3 eOUHUYY naouiaou é eouHu-
Yy 6épemenu. Jta BEJIWYMHA HOCUT HAa3BaHUE TYpOYJIEHTHOrO MOTOKa
CyOCTaHLIUM U U3MepseTca B Kr/m?2 - . [lepeHocuMas B mpolecce Typ-
OyJIEHTHOTrO mepeMellMBaHUsI CyOCTaHLMS OOMXKHA YIOOBJIETBOPSTH
CIIEAYIOLIMM TPEM YCIIOBUSIM: a) KOJIMYECTBO CYOCTAHLIMM B MHIUBH-
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JdyaJTbHOM YacTUIIE B MPOLIECCE MBIDKEHMUSI, ITOKA OHA HE CMeIlajach C
OKPYXAalOLUM BO3IYXOM, JOJDKHO COXPaHATbCS; 0) MpH CMELUEHUU
JIByX Macc BO3[QyXa HOJDKHO COXPAHSThCS 00lliee KOJMYECTBO CyOCTaH-
IMY; B) CcyOCTaHUMS NOKHA OBITh MAaCCUBHOI NMpPHMECHIO, T.€. HE
OKa3bIBaTh BIUSHUSA Ha TYpOYyJIEHTHOE JABMDKEHHE.

N3 dusnyeckrx npencTaBICHUN SICHO, UTO HOMOK CYOGCMaHuuu S
nponopyuoHaner zpaduenmy maccoeoli doau cybcmanyuu. B ciydyae mepe-
HOca CyOCTaHLIMM IO BEPTUKAIA OH MOXET ObITh BhIpaXXeH (hopMYJIoit

S, =—A ds/dz, (2.41)

rae S, — eepmuKkanbHbii nOmoK cybcmawnyuu, m.e. Koauuecmeo cyo-
CmMaHyuu, nepeHocumoe 3a eOUHULY 6pemeHU 4epe3 eOUHUYY NAowaou;
—ds/dz — eepmukanbhblli epaduenm cybcmanyuu, m.e. U3MeHeHue mMacco-
60l Joau Ha eduHuyy paccmosHus no eepmukaiu; A — Kos3dbuLMeHT
TypOYyJIEeHTHOTO OOMEHA, 3aBUCSIIMI OT aTMOC(hEpHBIX YCJIOBHIA M Xa-
paKkTepa 3eMHOM MOBEepXHOCTU. OYEBHIHO, €AUHUIIECH K03 dHUIIMEHTa
TypOysieHTHOro oomMeHa A Oynet kr/(c * M).

32.3. Bosee ciioxeH BOmpoc O TypOYJIEHTHOM IepeHOCe TeIlia.
JlecTBUTEIBHO, BCIEACTBUE CXXMMAEMOCTH BO3IyXa M aguabaTU4eCKUX
M3MEHEHUI TeMIIEpaTyphl MPU BEPTUKAIBHBIX ABMKCHMSIX O HarpaB-
JIEHUM TIEpeHoca TeIUla HeNb3sl CyAUTh MO HANpaBICHUIO TPaiveHTa
teMriepatypbl. [Ipu cyxoanmuaGaTH4ecKoM MPOLIECCE COXPAHSIOLICHCS
XapaKTEPUCTHKOM TETUIOBOI'O COCTOSTHUS BO3IyXa SIBJISIETCS €ro MOTEH-
MabHasl TeMieparypa Q; mo3ToMy IMOTOK TeIlIa 3alUChIBAETCS Tak:

0=-4c, ;ﬁz (2.42)
e ¢, — yIe/lbHas TEIUIOEMKOCTb BO3IyXa MPH IMOCTOSTHHOM JaBJICHUU.

&omacuo dopmyne (2.42), BepTUKAJIbHBIA MOTOK TEIUIa paBeH
HyNo, eciu —d0/dz =0, T.e. eciu —dT/dz=1°C/100 m. Ilpu pocte
MOTEHLIUAILHON TEMIIEPATYPhI C BBICOTOM, T.€. IIPU I'PATUEHTE TEMIIE-
parypbl MEHbILUEM aguabaTUYECKOro, OH HAaIpaBI€eH BHM3; TPU Mane-
HUM MOTEHLHUAJIBHON TEMIIEPaTYphl C BHICOTOM, T.€. MPU TPagUCHTE
TeMmreparypbl O0bllIeM aTMabaTUYECKOro — BBEPX.

B neiicTBUTENBHBIX YCJIOBUSIX TpOmNochepnl MOTEHIUAIbHAS TEM-
neparypa oObIYHO pAacTET C BBHICOTOM, MOCKOJIbKY BEPTHKAJIBbHBIN Irpa-
JUEHT TeMIlepaTypbl MeHbllIe aguabaTyeckoro rpamdeHTta 1°C/100 m.
O1clona ciemyeT BbIBOA, YTO TYpOYJIEHTHBIN MOTOK TeIUIa B OOJBIIMH-
CTBE HAINpaBJIE€H CBEPXy BHMU3, OT atMochepnl K 3emye. OmHako U3
OIbITa U3BECTHO, YTO 3€MHAs MOBEPXHOCTb B CPEAHEM TeIUlee, YEM
BO3AYX HaJ HeW, M 4TO, CJIEAOBATEJIbHO, TEIUIO NOJDKHO B GoJbllieit
Mepe TMepelaBaThCs OT MOBEPXHOCTH BBEPX, YEM CBEPXY K MOBEPXHOCTH.
D70 Kaxyleecsi MPOTUBOpeYre OOBICHAETCS TEM, YTO MPH GOJBLIMX
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3HAYEHUSIX BEPTUKAJIBHOIO rpagueHTa TemmepaTypsl (Korma Q > 0)
K03 duIiMeHT TypOyJeHTHOro obMeHa A oueHb BeJlUK. Bciencrsue
3TOrO HAIpaBICHHBIE BBEPX IMOTOKM CYLUECTBEHHO OOJbliie MOTOKOB
TeIUla, HAMPaBJICHHBIX BHU3, XOTS M HAaOMIONAIOTCSI MTOJIOXUTENIbHbIE O
pexe, 4YeM BHHU3 HAIlPaBICHHBIE TTOTOKM.

33. BO3AYIIHBIE MACCBI 1 ®POHTbBI

33.1. MHoraa aBukeHUs1 B aTMocepe CO3[AIOT YCIOBMS AJIs 3a-
CTaMBaHMs BO3yXa Hall GOJBIIMMM paiioHaMu 3eMiH, 10 2—3 MJIH KM2,
B pe3ynbTate BO3myX Tporocdepbl pacWICHSIETCSI HAa OTICJIbHBIE BO3-
IyILIIHbIE MAacChl, KOTOpbIe Oojiee WIM MEHEE IMTEIBbHO COXPAHSIOT
CBOIO MHIUBUIYaJIbHOCTb, MepeMeNasich U3 OMHUX obyacteil 3eMi B
Ipyrue. B ropM3oHTaJIbHOM HaIpaBI€HWM BO3MYILIHbIE MACChl U3MEPSI-
I0TCS THICSTYAMU KWIOMETPOB.

CaoiicTBa BO3IYILIHBIX MacC (TeMIlepaTypa, BIaXHOCTb, COmepXka-
HME MbUTH) HECYT B cebe OoTIeyaToK cBoero oyara (popMrupoBaHus, T.€.
Toit obnact 3eMid, TAE OHM C(HOPMHPOBAJIUCH KaK 1I€JIOE MO BO3-
JIeiCTBUEM ONHOPOIHOM 3eMHOM MOBEpXHOCTU. B manbHeitieMm, nepe-
MEILAsICh B Apyrye 06J1acTH, BO3MYILIHBIE MAcChl MEPEHOCST B 3TU 00-
JIACTU U CBOM CBOICTBa, T.e. CBOM pexuM moroanl. IlpeoGnamaHue B
JJAaHHOM paiioOHE B TOT WJIM MHOM CE30H BO3MYIIHBIX Macc OMpPEIC/ICH-
HOTO TMIIA WIM THIIOB CO3JAET XapaKTEPHBIA KIMMATUYECKUI PEXUM
3TOro parMoHa.

BbiIeNSI0T YeThIpE OCHOBHBIX TUIIA BO3MYIIHBIX MAacC C Pa3TMYHbIM
30HAJIbHBIM TOJIOXKEHHEM OYaroB: maccel apkmuyeckozo (B HOxHoM
MONYLUADUN — GHMAPKMUYECK020), YMepeHHo2o (NoaspHOe0), mponuye-
CK020 U 3K6AMOpUANbHo20 6030yxa. [Insl KaXAoro u3 TUIOB XapakKTep-
Hbl CBO MHTEpBaJl 3HAYEHUI TEMIIEpaTyp y 3€MHOU IMOBEPXHOCTH U
Ha BBICOTaX, CBOM 3HAYECHHUS BIAXHOCTU, NMPO3PAYHOCTHU, AAJIBHOCTHU
BUIUMOCTU U 1Ip.

KoHeuyHo, cBolicTBa BO3AYILHBIX MacC M MPEXIE BCEro TeMIepaTy-
pa HEeMpephIBHO MEHSIOTCS MPU MX MEPEMELICHUMA U3 OOHUX PaOHOB
B apyrue. IIpoucxonut mpancgopmayus 6030ywnbix macc.

33.2. BoamyiHble MacChl, mepeMellaplmecs ¢ 6oiee X0JIOTHON
36MHOM ITOBEPXHOCTH Ha 6ojiee TEruTylo (OOBIYHO M3 BBICOKMX IIMPOT
B HM3KHE), HA3bIBAIOT X0100HbIMU maccamu. XOJIOAHAs BO3MYLIHAs
Macca BbI3bIBAE€T MOXOJIONAHUE B TEX paiiOHAaX, B KOTOPbIE OHA I1OCTY-
maer. B myTy oHa caMa TMpOrpeBaeTcsi, MPUTOM MPEUMYLLUECTBEHHO
CHU3Y, OT 3eMHOIl moBepxHOCTH. [To3ToMy B Heil BO3HMKAIOT BEPTHU-
KaJIbHBIE TPAagUEHThl TEMIIEpATYpbl U Pa3BUBAETCS KOHBEKLHUS C 00-
pPa30BaHMEM KYYEBBIX U KY4E€BO-JOXAEBbIX O0JIAKOB U BBIMAACHUEM
JIMBHEBBIX OCAJIKOB.
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BosmyiiHbie Macchl, mepeMellaolecss Ha 6oJiee XOIOOHYIO TMO-
BEPXHOCTD (B 00Jiee BBICOKHUE LLIMPOTHI), HA3bIBAIOTCS MenabiMu MACCAMU.
OHM IPUHOCAT MOTEIUICHHE, HO CaMM OXJIAXIAlOTCs BHU3Y, IIO3TOMY B
MX HIDKHMX CJIOSIX CO3MIAIOTCSI MaJTbie BEPTUKAIBLHBIE MPAIMEHThI TEMITE-
parypul. KoHBeKIIMSI B HMX HE pa3BHUBAETCsA, MPeo0JagaloT CIIOMCThIC
ofyiaka ¥ TyMaHBbl.

Paznmuyalor ele mecmubie 6030yuiHble MACChbl, IUTUTEIBHO HAXOMS-
nyecss B omHOM paitoHe. CBOMCTBa MECTHBIX MAacC OMPEAENISIOTCS Ha-
[PEBAHUEM WIH OXJIAXIECHUEM CHH3y B 3aBUCUMOCTH OT CE30HA.

CMexHbIE BO3MYIIHBIE MacChl pa3leieHbl MEXIy co0oif cpaBHM-
TEJIbHO Y3KMMM TMEPEXOAHBIMU 30HAMH, CHIbHO HAKJIOHEHHBIMM K
3¢MHOI MOBEPXHOCTH. DTU 30HBI HOCST Ha3BaHHWE ¢hpormos. InuHa
TAKMX 30H — THICSYU KWIOMETPOB, HIMPUHA — JECATKU KIWIOMETPOB.

®pOoHTHI MEXTy BO3MYLIHBIMH MacCaMH OCHOBHBIX reorpacude-
CKUX TUIIOB HA3bIBAIOT 21A6HbIMU )POHMAMU B OTIIMYME OT MEHeEEe 3Ha-
YUTEJIBHBIX 6MOPUYHbIX (DPOHMO8 MEXITYy MacCaMH OIHOTO M TOTrO Xe
reorpauyeckoro Tuma. IJ1aBHele (PPOHTHI MEXIY ApPKTUYECKUM H
YMEPEHHBIM BO3LyXOM HOCST Ha3BaHHE apKTUUYECKUX (PPOHTOB, MEXIY
YMEPEHHBIM U TPOMUYECKUM BO3OyXOM — IIOJSIPHBIX ¢ppoHTOB. Pa3-
Jen MeXIy TPONMUYECKUM M 3KBATOPHUAIbHBIM BO3OYXOM HE SIBISIETCS
(poHTOM, a MpencTaBIseT 30HY CXOMMMOCTH (KOHBEPreHIMM) BO3MYILI-
HBbIX TeYCHUH. BBepXx IyaBHBIE (DPOHTHI MPOCIEKHMBAIOTCA OO CAMOM
cTparocepbl, a BTOPUYHBIE (DPOHTHI — HA HECKOJIBKO KWJIOMETPOB.

C ¢dpoHTamMHu CBsI3aHBI OCOOBIE SIBIEHUS Toroanl. Bocxomsime
JBIKCHUSI BO3Oyxa B 30HaX (ppOHTOB MPHUBOMAT K 00pa3oBaHUIO 06-
LIKUPHBIX O0JAYHBIX CCTEM, U3 KOTODHIX BBHIMANAIOT OCAIKU Ha 6OJIb-
mux rwiowansx. OrpoMHbie aTMOC(EPHBIE BOJIHBI, BO3HUKAIOIIME B
BO3LYIIHBIX Maccax Mo o6e CTOpoHH OT (ppoHTa, MPUBOIAT K o6pa3o-
BaHUIO amMmOCHEPHbIX 803MYUEHULl BUXPEBO20 XAPAKMEPA — UUKAOHO8 U
AHMUYUKAOHOE, OTIPEACISIIOIIMX PEXUM BETpa U APYrHe OCOOCHHOCTU
norogpl. OcoOEHHO BaXHBI B 3TOM OTHOMIEHWHU IOJSIPHBIE (DPOHTHI.
060 BceM 3TOM OyIeT MoapoOHEe TOBOPUTHLCS B MOCIEAYIONIMX IIaBax.

®pOHTHI MOCTOSTHHO BO3HUKAIOT BHOBb M MCYE3AIOT (Pa3MBIBAIOTCS)
BCJICACTBUE OMPEHCNIEHHBIX OCOOEHHOCTEH aTMOC(EPHOI LMPKYJISILIUU.
Bmecte ¢ HUMH DOPMUPYIOTCSI, MEHSIOT CBOICTBA M, HAKOHELl, TEPSIOT
CBOI0 MHAVBUAYAJIbHOCTb BO3MYIIIHBIE MACCHI.

Bonpocwt

1. Yto Takoe AaBjieHHE BO3ayXa, KAKOBBI €IUHHUIIbI €T0 U3MEPEHUsA?

2. Kak mepeiiTH OT MWUIMMETPOB PTYTHOIO CTOJ0a K reKronacKaisam?
Kaxue mixansl s U3SMEpeHUs TEMITEPATyphl MCIOJIb3YIOTCS B METEOPOJIOTHH?

3. Kakue rassl BXOAST B cocTaB Bo3myxa? B ueM pa3HMLIa MEXIY CyXUM
Y BIIQXHBIM BO3XyXOM?
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4. KakoBa poJyib BOIsIHOTO MHapa B atMocdepe? B Kakux eTMHMIIAX M3Me-
pseTCs coliepXaHUe BOASHOrO mapa?

5. Moxer M coiepXaHWe BOISHOIO Mapa B 3aMKHYTOM O0OBEME YBEIU-
YMBATHCS HEOTPAaHWYEHHO?

6. Hanuminte ¢popmyity MarHyca 1 gaiiTe €il TOJIKOBaHHME.

7. Kak MeHsieTCs1 COCTaB BO3IyXa C BBICOTOM?

8. Hamuumre ypaBHEHHE COCTOSIHUSI CYXOTO BO3IyXa M MCTOJIKYHTE €ro.

9. BeiBenute ¢opMy/Ty WIS TUTOTHOCTH BJIAXHOTO BO3IyXa, KaKOM BO3MYX
JIer4ye: Cyxoil WIM BJIaXHBIN TP OAWMHAKOBBIX JABIEHWHM U Temiieparype?

10. Yro Takoe omHOpomHasi aTMocgepa M KakoBa €€ BhicoTa?

11. Yto TaKoe BUpTyalibHast TeMIlepaTypa’?

12. KakoBo M3MEHEHHE CpeIHE TeMIlepaTypsl BO3IyXa C BHICOTOIl M Ha
Kakue CJIOM pa3buBaeTcs atMocdepa Mo xapakTepy M3MEHEHHS TeMIIepaTyphl
¢ BbICOTOI? OxapaKTepusyiiTe 3TH CJIOH.

13. Yto Takoe 030H, KaK OH oOpasyercss M KaKuMm 00pa3oM BIMSET Ha
TEMIIEpaTYpy BBICOKHX CJIoeB atMochepsi? B ueM 3akiioyaercsi 3alllMTHas
poJib 030Ha?

14. TMepeuncante ra3oBbie 3arpA3HEHHUS] aTMOCGHEPHI.

15. Yto Takoe a3p0o30JiM U KaK OHHM IOMNanaioT B atMochepy?

16. Yto TaKoe KMCJIOTHBIE JOXIH M KaK OHM 00Opa3yiorcs?

17. Kak MeHsieTCs KOHLIEHTpalMsl a3po30Jieii ¢ BLICOTOM?

18. Kakue noHnI cyliecTByloT B atMocepe? Kak MeHsieTcsi KOHIIEHTpa-
1Sl MIOHOB ¢ BeIcOTOM? UTO Takoe MOHOC(hEpa U KaKOBO €€ CTpoeHHe?

19. Kak 3apsckeHBI 3eMHasi MOBEPXHOCTh U atMocdepa? Kakue nporiecch
MOIIEPXNBAIOT 3apsia 3eMin?

20. BriBenute ypaBHEHHME CTaTMKM atMocdepnl. YTO Takoe BEPTUKaIb-
Hblli 6apuyeckuii rpagueHT? KakoB ¢dpu3mueckuit CMBIC YpaBHEHHUSI CTaTUKH
atMocdepsi?

21. BeiBeaute GapoMeTpuueckyio dopmyrty. KakoB ¢uaMyeckmii cMbich
aTMochepHOro naBjieHUs?

22. Kakue 3a1a4yM pelIaloTcs ¢ MOMOILBI0 GapoMeTpuueckoi popMysi?
Kaxum o6pa3oM BEHINONHSETCS NpUBEICHUE OABJICHMS K YPOBHIO MoOpsi U 6a-
POMETpPUYECKOE HMBEIMpPOBaHUE?

23. Yro Takoe GapuyecKast CTYNE€Hb U KaKOBO €€ NMPaKTHIEeCKOoe MpHMe-
HeHue?

24. Kak M3MeHSeTCs JaBjieHUe BO3MyXa C BbICOTOM?

25. Yro Takoe amuabarmdeckuii npouecc? [To KakoMy 3aKOHY IPOUCXOISAT
cyxonuabaTuyecKue U3MEHEHHUS TeMIlepaTyphl Bo3xyxa?

26. Kak MeHsIeTCs TeMIlepaTypa B MMOIHHMAIOIUEMCS BEPTHKAIBHO WHIM-
BUAyaIbHOM 00beMe cyxoro Bosmyxa? Uemy paBeH cyxoanuabaTWU4eCKuil rpa-
JHUEHT TeMIepaTyphl?

27. Kak MeHsIeTcs TeMIiepaTtypa B NIOIHUMAOLLEMCS] BEPTUKAJIBHO UHIINU-
BUIyaIbHOM 00BbEME BJIAXKHOTO BO3xyxa?

28. B yeM NpUHIMIUATHHOE pa3zIMYMe MEXIY aaMabaTiyecKuM IOTbeMOM
CYXOro M BJIaXHOro Bo3myxa?

29. Yro TaKoe nceBnoaguabarHyeckuii mpoiecc?

30. Yo Takoe MOTeHIHAIbHAs TeMIeparypa?
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31. Yto Takoe KpuBas cTpaTH¢UKaiMu? B yeM oTiMyue KpUBOH CTpaTH-
¢uKanMM OoT KpuBOii cocTosiHus? Kakue THUIIBI M3MEHEHHs TeMIIEpaTyphl C
BBICOTOI MOXHO BBIAEIMTb Ha KPUBOM CTpaTU(PHMKALIMM, KaK IIPA 5TOM BEAET
cebs1 MoTeHIMAIbHAs Temiieparypa?

32. Yto TaKoe BeTep, KaK OIMpPEAE/ISAIOTCS CKOPOCTh M HanpaBJICHUE BET-
pa? Yro takoe pym6wi ropusoHTta? Kakasi pasHMIIa MeXIy MTrHOBEHHOW H
CIJIAXEHHOM CKOPOCTBHIO M HampaBieHHeM BeTpa?

33. Uto TaKoe po3a BETPOB U KaK OHa CTpoUTCS?

34. Yto noHuMaercsi noia TypOyJI€HTHOCTBIO BO3OYIIHOTO IIOTOKA, B YeEM
TIposIBNISiETCSl TypOY/IEHTHOCTh BETpa, Kakue BHIOBI TYpOYJIEHTHOCTH BCTpeya-
otcs1 B atMocdepe?

35. Yro takoe TypOyneHTHBII 00MeH? Kak MBI IpeAcTaBisieM TypOyJIeHT-
HbIi OOMEH KaKo#-1Mbo cyOCTaHIIMH, KaK MOXHO XapaKTepH30BaTb KOJIHYeE-
CTBEHHO TypOyJeHTHHII 0O6MeH? UTO Takoe NMOTOK CyOCTaHIIMM U 4YeMy OH
MPONOpLHUOHATIEH?

36. Yto Takoe Bo3myiiHas macca? I'eorpaduueckas KiaccubHUKAIA BO3-
JYIIHBIX Macc.

37. Yto moHumaetcs non atMochepHsIMU ¢poHTaMK?



I'naBa TpeTbs
PAIUAIINS B ATMOC®EPE

1. O PAIMAIIMH BOOBIIE

1.1. Baexmpomacnumuas paduayus (B DaJIbHEHILIEM Ha3blBaeMas
MIPOCTO paduayuei WA uziy4enuem) — (popma MaTepuu, OTIMYHAs OT
BellecTsa. YacTHBIM CTy4aeM paaMalliy SIBISIETCSI BUAMMBIN CBET; HO
K paIMallii OTHOCSITCSI TAKXE U HE BOCIIPMHUMAEMbIE IJIa30M ramma-
Jlydd, PEHTI€HOBCKME JIy4M, yJbTpaduoseToBas U WH¢ppaKpacHas pa-
JIUaLMsl, paIuoOBOJIHEI, B TOM YMCJIE U TeJeBU3MOHHBIE. Bce BMmecTe
OHU 00pa3YIOT 31eKMPOMACHUMHDBL CheKmp.

Panuanius pacrpocTpaHsieTcsl IO BCEM HAIIPaBIEHUSIM OT €€ MC-
TOYHHMKA-U3JTY4aTessi B BUIE 31eKMPOMACHUMHbBIX 804H CO CKOPOCTBIO C
B BakyyMe okojio 300 000 xm/c [(2,99793+1) - 108 mc™!]. B Bozmyxe ee
CKOPOCTB TTOYTH TaKasi Xe. J1eKmpoMazHUMHbIMU 60AHAMU HA3bIBAIOMCA
DpacnpocmpaHaouecs 8 npocmpancmee Koasebawnus, m.e. nepuodudeckue
U3MEHEeHUsl INeKMPU4eCKUX U MA2HUMHbIX CUA 8 Kaxcool moyke npo-
CMPAaHCcMea; OHU Bbl3bIBAIOMCA 0BUNCEHUEM INeKMPUHECKUX 3aps008 8 u3-
ayuamene. Kak ¥ BcsSKH€E BOJHBI, 3JIEKTPOMAarHUTHBIE BOJIHBI XapaKTe-
PpU3YIOTCSl JUIMHOM BOJIHBI A M 4acTOTOM KoneOaHuil v. Jaunoi 604Hb
Ha3vleaemcs paccmosiHue mexcdy COCeOHUMU MaKcumymamu (Uau MUHU-
mymamu). Yacmomoti konebanuli Ha3bleaemca YUCA0 K0AeOAHUL 8 CEeKYHAY.
SIcHO, 4YTO YMCIIO IUIMH BOJIH, YJIOXEHHOE BHOJIb PACIIPOCTPAHEHUS W3-
JIy4EHHUSI 1 PaBHOE 4acTOTe KojieOaHuii, OymeT NMpEACTaBIsITb CKOPOCTh
pacnpocTpaHeHUs1 KojiebaHuUs: CIeq0BaTeIbHO, CKOPOCTh PaCIpoCTpa-
HEHMS KOJNeOaHUd ¢ = Av.

Bce Tena, uMerolde TEMITEPATYPY Bhillie aOCOMIOTHOTO HYJSI, UC-
MyCKaIOT pagvalvio IPHU NEPECTPOMKE 3IJIEKTPOHHBIX 000J0UYEK MX
aTOMOB M MOJIEKYJ, 4 TAKXKE IMPH M3MEHEHMSIX B KOJIeOaHMU aTOMHBIX
siiep B MOJIEKYJIaX M BO BpallleHUU MoOJieKysl. B MeTeoposioru npuxo-
JUTCST UMETh JEJI0 NMPEUMYILIECTBEHHO C menaoeoli paduayueti, oripene-
JIAEMOI1 TEMITEPATYpOi M3TYYalollEro TeJia M €ro M3My4aTesbHOM cIlo-
coOHocThlo. Hama miaHera monmydaer Takyio pamudaiuio ot CoJsHLA,
3eMHasi MOBEPXHOCTh M aTMOC(Epa B TO XK€ BPEMSI CaMU M3JTy4aloT
TEIUIOBYIO pamualivIio, HO B JIPYTMX AUara3oHax JJIMH BOJIH. TeruioBast
pagManusi MMEET JJIMHBI BOJIH OT COTEH MHUKPOMETPOB O THICSYHBIX
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noneit Mukpometpa (1 Mxm = 1076 m). JUIMHBI BOJIH paiMalli¥ U3Me-
PAIOT ¢ OOJIBILION TOYHOCTBIO U IMOTOMY OOBIYHO BBIPAXAIOT WX B €IU-
HUIIAX, 3HAYUTEJIIbHO MEHBIIUX, YEM MHKPOMETp — B HAHOMETPAX.
Hanometp (1 uM — 107 M) — MuwuMapaHas JoJisi METpa WIM ThICSY-
Has ponsa mMukpometpa. Hanmpumep, mimHy BoiHBI 0,5937 MKM MOXHO
ele Hamucath Kak 593,7 HM. B yye6HHUKe MbI OyeM NMPUBOOUTH UTH-
HBI BOJIH IPEUMYILIECTBEHHO B MHKPOMETPAX.

1.2. Paguanuio ¢ mmHamMu BoyiH ot 0,01 mo 0,39 MKM Ha3biBalOT
yaompaghuonemoeoui. OHa HeBUIUMA, T.€. HE BOCIIPUHMMAETCS IJIa30M.
Pagmanusa ¢ mmuHamu BonH ot 0,40 mo 0,76 — BUOMMEIN CBET, BOC-
npyHUMaeMbiid rimazoM. Ceer ¢ muMHOM BoiHBI okojio 0,40 MKkM Boc-
HPUHUMAETCS KaK (pUOJIETOBBINA, C IIMHON BONHBI 0Koyio 0,76 MKM —
Kak kpacHblii. Ha mpomexyrounsie Mexmy 0,40 u 0,76 MKM IIMHBI
BOJIH MPHUXOAMUTCS CBET BCEX 1IBETOB BUAMMOIO CHeKTpa. Pamuaims c
IIMHAMH BOJIH Gojbie 0,76 MKM M DO HECKOJBKMX COTEH MHUKPOMETPOB
Ha3bIBACTCSl UH@PPAKPAcHOU, OHA, KaK U yJIbTpadrosieToBas, HEBUIUMA.

B MeTeoposIoriy MpUHATO BHIIEIATb KOPOMKOBOAHOBYIO U OAUHHO-
801108y paduayuu. KOpoTKOBOJTHOBOM HAa3bIBAIOT pamyalldio B JUa-
na3oHe JIUH BoiH oT 0,1 no 4 MxM. OHa BKJTIOYAET KPOME BUIUMOIO
CBeTa euie Onvpkaillnylo K HeMy IO JJIMHAM BOJIH YIbTPa(hUOIETOBYIO
U uHdpakpacHyo pamvaimio. ConHewHasi paguauus Ha 99% siBisieTcst
KOPOTKOBOJIHOBOM paauanueil. K IIMHHOBOMHOBOI pagvallid OTHO-
CAT paaualyvio, U3Ty4acMyl0 3€MHOM MOBEPXHOCThIO U aTMOC(Epoit ¢
UIMHaMH4 BOJIH OT 4 mo 100 MxMm.

1.3. Teno, ucmyckarolliee pagydarivio, OXJIaXIaeTcs, ero TeIUioBasi
3HEpPIUsl MEPEXOIUT B SHEPTUIO pamualluu, B ayyucmyto snepeuro. Kor-
Jla pagvaivsl magaeT Ha OPYroe TEJIO M IOIVIOLLAETCSl UM, JIy4MCTast
SHEpPrusi MEpEXONUT B APYTU€ BUIbI SHEPTHM, IIaBHBIM oOpa3oM B
TEIUIOTY. DTO 3HAYMT, YTO TEIUIOBasi pagualiisi HarpeBaeT TeJlo, Ha
KOTOpPOE OHA IajaeT.

TerutoBast pamuaiysi MOMYUHAETCA WU3BECTHBIM U3 (DU3UKU 3aK0-
Ham uzaywenusn: Kupxroda, Ilnanka, BuHa u Credana—bBonbimaHa.
Crporo roBopsi, yKa3aHHbIE 3aKOHBI CIIPaBEIMBLI I TaK Ha3bIBaEMO-
IO abCoalomHo 4epHo20 meaa, T.€. JUIA TAKOIO TeJia, KOTOpOe IOIVIOLIAeT
BCIO MAJaolIyl0 HA HEro pagualiio U caMoO M3JTy4aeT MaKCUMYM pa-
JUALIMM, BO3MOXHBIN NPH JaHHO#M TeMrtepatype. OMHAKO C onpenesieH-
HBIMM TIOTIPaBKaMH 3TH 3aKOHBI IPUMEHUMBI BOOOIIIE KO BCEM TEJIAM.

3akoH [LnmaHKa OMMCHIBAET PACIIPEAE/IEHUE SHEPTHHU MO JTMHAM
BOJIH B CIIEKTPE pagvailii. DHEPrusi B KaXIOM MHTEpBaJE JIMH BOJH
3aBUCHUT TOJILKO OT TeMIeparypsl uamydatesisa. 3akoH Kupxroga ycra-
HaBJIUBAET CBSI3b MEXIY JYYCHCITYCKATEJIBHON M JIy4YeIToIJIoIAaTe b~
HO#l CIIOCOOHOCTBIO TENAa: OTHOLIEHHME JTYYEMCITyCKATEIbHON CIOCO0-
HOCTU K JIy4YerorIoniaTeIbHON CIIOCOOHOCTH HE 3aBHCHUT OT BELIECTBA
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TeNa, a ecTh (PYHKIUMS UIMHBI BOJIHBI U TEMIIEpaTyphl M PaBHO JIyye-
HCITyCcKaTeIbHOM CocoOHOCTH abCOMIOTHO YepHOro Tena. B coorser-
CTBMM C 3aKOHOM BHHa JIMHA BOJIHBI, HA KOTOPYIO IPUXOIUTCS] MaK-
CHMYM JIyYHCTOi 3HEPrHU, OOpaTHO MPOMOPIMOHANIbHA a0COMIOTHON
TEeMIIEpaType U3TyqaTesist:

b
xmax =T’

e A, — JUIMHA BOJNHBI, COOTBETCTBYIOLIAS MAaKCUMYMY H3JTY4EHHUS,
T — a6comoTHas temmeparypa, b = 0,2898 cM * rpag. 3to 3HAYUT, YTO
C TMOBBILUEHUEM TEMITEPATYPhI MAKCUMYM HM3JTy4yaeMOW 3HEprUM Iepe-
MellaeTcs Ha Bce 60Jiee KOPOTKUE BOJIHBI.

CornacHo 3akoHy CredaHa—DbosbliMaHa, U3jIydaeMasi TEJIOM
3HEPrusl MPOIMOPLMOHAIbHA YETBEPTOM CTENEHU aOCONMIOTHOW TeMIie-
paTypel uanydarens, T.e. E=oT* roe 6=5,7-10"8 Brm2. K™ —
mocrosgHHast CrecpaHa—bosnbiMaHa.

1.4. Hekoropbie BelliecTBa B 0COG0OM COCTOSIHUM U3Ty4alOT paaua-
LUI0 B GOJIBILIEM KOJIMYECTBE M B OPYrOM AMAara3oHe IJIMH BOJH, YeM
3TO OMpenessieTcsl X TeMIeparypoil. Bo3MoXxHO, HanmpuMmep, UCITyCKa-
HHE BHIMMOIO CBETa MPH TaKMX HU3KUX TEMIIEpaTrypax, MpU KOTOPBIX
BEIIECTBO OOBIYHO HE CBETHTCS. ITa pagualvsi, He MOTYMUHSIOLIAsICS
3aKOHaM TEIUIOBOTO M3JTyYEHHSs, HA3bIBACTCS JHOMUHECUEHMHOU.

JIlIoMUHECHEHIIUS MOXET BO3HUKHYTh, €CJIM BEIIECTBO MpEABApU-
TEJILHO TMOIVIOTWIO OMNpPEAEIEHHOE KOJIMYECTBO SHEPrMM U MPULLUIO B
TaK Ha3blBaeMoe BO30YXIEHHOE COCTOsIHUE, Oosiee Goratoe sHeEpruei,
YyeM 3HEpPreTUYECKOe COCTOSTHUE MpH TeMmmepatype Beuiectsa. [Ipu
00paTHOM TMEpexole BellecTBA — M3 BO30YXKIEHHOTO COCTOSIHUS B
HOpPMAaJIbHOE — W BO3HHMKAET JIIOMUHECUEHUHUs. JIIoMUHeclieHIueN
OOBSICHAIOTCST TOJISIPHBIE CUSIHUSI U CBEYEHHE HOYHOTO Heba.

1.5. NHoraa ommMO0OYHO TEPMMHOM «paTuallvsl» HA3bIBAIOT SIBJIC-
HHUE COBCEM IPYrOro pola — KOPNYCKyAspHOe u3iy4eHue, T.e. TOTOKU
3JIEKTPUYECKHM 3aPSDKEHHBIX 3JIEMEHTApHBIX YacTUI[ BELIECTBA, Mpe-
HUMYIIECTBEHHO TPOTOHOB U 3JIEKTPOHOB, ABIDKYILIUXCS CO CKOPOCTS-
MU B COTHHM KWIOMETPOB B CEKyHHy. XOTSI TAaKM€ CKOPOCTH BEJIMKH,
HO BCE-TaKM OHM OYEHb JAJIEKH OT CKOPOCTH CBETa. DHEPrusi KopIryc-
KYJIIDHOTO M3Ty4eHUs B cpemHeM B 107 pa3 MeHbLIE, YeM SHEprus
TerutoBoit pamrauuu ConHua. OmHaKoO OHA CWJIBHO HU3MEHSETCS C Te-
YeHHEM BPEMEHM B 3aBUCHUMOCTH OT (usmdeckoro coctostHusi ColH-
1a, T.€. OT COMHEYHON aKkTuBHOCTH. Hike 90 KM KOpIyCKy/IsipHOE
U3JIydeHHE B aTMOC(EPY MOYTH HE MpOHHMKaeT. [Jajiblie B 3TOil IiiaBe
TOBOPHUTCS UCKITIOUUTENILHO O TEIUTOBOW paiuallvH.
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2. TEIUIOBOE M JIYYUCTOE
PABHOBECHME 3EMJ/IN

Jlyuucras sHeprusi CojHIA — MPAKTHYECKH E€AMHCTBEHHBIN MC-
TOYHUK TEIUIA IJI1 MOBEPXHOCTH 3eMJIU M ee atMocdepnl. Pamuaius,
noctynaoias or 3se3a ¥ JIyHel, B 30 - 105 pa3 MeHbllIEe, YeM COHEYHas
pamuauus. Ilotok Temia U3 nrybuH 3emian K nmoBepxHocTH B 5000 pa3
MEHbLIE TeIUia, nojydyaeMmoro ot ConHua.

Yactb COMHEYHOM pamvaliy TMPeacTaBisieT coO00il BUIUMBINA CBET.
Tem cambiM ConHile siBiasieTcss Ui 3€eMJIM UCTOYHMKOM HeE TOJIBKO
TeIula, HO U CBETa, BAXXHOTO LIS XXW3HHU HA Hallel IUIaHeTe.

JIyuucras sHeprus CojHila NMpeBpallaeTcs B TEIUIO YACTMYHO B
camMoil atMocepe, HO MIABHBIM 00pa3oM Ha 3€MHOi ITOBEPXHOCTH,
[ie OHA UIIET HA HarpeBaHUE BEpXHUX CJIOEB MOYBBI M BOIBI, @ OT HUX —
u Bo3gyxa. Harperas 3eMHasi mOBEpPXHOCTh M HarpeTas atMocdepa B
CBOIO OYepeAb U3TY4aloT HEBMAMMYIO UH(PpaKpacHylo pamuaiuio. Ot-
Jlapasi paOyalvio B MUPOBOE IMPOCTPAHCTBO, 3€MHasl IMOBEPXHOCTb U
atMocepa OXJITaXIAIoTC.

OnbIT MOKAa3bIBAaET, YTO CPEOHUE TOMOBBIE TEMITEPATYPHl 36MHOM
MOBEPXHOCTH U atMocdepsl B JI000I TouKe 3eMIU Majio MEHSIOTCS
oT roma K ronmy. Eciu paccMaTpuBaTh TeMITEpaTypHbIE YCJIOBUSI Ha
3emiie 3a LIMTENIbHBIE MHOTOJIETHHE MPOMEXYTKH BPEMEHHU, TO MOX-
HO MPUHATHL TUIOTE3y, YTO 3eMJII HAXOOUTCSI B MEnA060M PABHOBECUU:
npuxon Teruia oT CoyHLA ypaBHOBEIIIMBAETCS €r0 MOTEPEeil B KOCMHU-
yeckoe mpocTtpaHCTBO. Ho Tak kKak 3emMis (¢ atMocdepoit) moiydaer
TEIUIO, MOIJIOLIAsI COTHEYHYIO paJualliio, U TepsieT TEIUTO IyTeM Co0-
CTBEHHOTO M3Ty4YeHUs, TO TUIIOTE3a O TEIUIOBOM PaBHOBECUM O3HaYa-
€T OJHOBPEMEHHO, YTO 3eMJIsi HAXOAWTCS U B AYHUCMOM PABHOBECUU:
IIPUTOK KOPOTKOBOJIHOBOM pagyiallii K HEW ypaBHOBEILIMBAETCS OTAA-
Yeil IIMHHOBOJIHOBOM paivaliii B MHPOBOE MPOCTPAHCTBO.

3. CHEKTPAJIbHBIVI COCTAB
COJTHEYHOW PAIMALIUU

B. criekTpe coTHeYHO#M paaMallMM Ha MHTEPBAJ [IUIMH BOJIH MEXIY
0,1 u 4 Mxm npuxonutcst 99% Bceil SHEPTUU COTHEYHOTO MITyYEHMS.
Bcero 1% ocraercst Ha pamMaldio ¢ MEHBUIIUMHU W OOJIBIIMMH JTHHA-
MM BOJIH, BIUIOTb JO PEHTICHOBCKHX JIy4eil ¥ pagdOBOJIH.

BunuMblii CBET 3aHMMAaeET y3KMI{ MHTEpBaJ JJIMH BOJH, BCETO OT
0,40 no 0,76 mMxM. OnHAKO B 3TOM MHTepBaje 3aKmo4aerca 47% Bceit
COJIHEYHOM JIYYHCTOM 3HEpruu, T.€. MOYTH MonoBuHa. Ha wH@pa-
KpacHOe U3IydyeHHe npuxonurcs 44%, a Ha ynerpacuoneroBoe — 9%
BCEH JIYYUCTOI 3HEPIUH.
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Puc. 3.1. PacnpeneneHue JIyduCTO 3HEPTUU B CIIEKTPe COJIHEYHOI paiuvaliUU 10

MocTyruieHuss B atMocdepy (/) ¥ B crieKTpe abCOMIOTHO YEpHOTo Tejla NMpU TeMIiepa-

Type 6000°C (2). Obnactu cnekrpa: Y@ — ynvrpaduoneroBasi; B — suaumasi; UK —

vHGbpaKpacHas; CreKTpaibHasi IUIOTHOCTb paaMallMv AaHa B Bt/m? misa vHTepBala
WWIMH BojiH 0,01 MKM

PacrnipeneneHue 3HEpruU B CIIEKTPE COJMTHEYHOM paguialliy IO TO-
CTYIUIEHUS €e B aTMoc(epy B HACTOsIILEE BpEMST U3BECTHO JIOCTaTOYHO
XOpOIII0 61arogapss U3MEPEHHUSIM CO CITyTHMKOB U pakeT (puc. 3.1). OHo
JIOCTaTOYHO OJIM3KO K TEOPETUYECKHU IOJyYEHHOMY paclpeaeIeHUIo
3HEPIUH B CIEKTPE aOCOIIOTHO YEPHOTO Tejia MPU TEMITEpaType OKOJIO
6000 K. MakcMyM JIy4uCTON 3HEPIMM B COJIHEYHOM CIIEKTpE, KaK U
B CIIEKTpE aOCOMIOTHO YEPHOrO TeJd, MPUXOMUTCSA HA BOJHBI C JIIMHA-
MU okoyio 0,475 MKM, T.e. Ha 3€J€HO-TOJyOBIE JIydM BUOWMOMN 4YacTu
criekTpa. OTIMyye HabGMomaeTcsl B YIbTPaHUOJIETOBOM 4YacTU COJTHEY-
HOTO CIEKTpa, € SHEPTUS CYLECTBEHHO MEHbIIIE, YeM B YJIbTpadHo-
JIETOBOM YacTU CITEKTpa abCOJIIOTHO YEPHOTo Tejia MpU TeMIleparype
6000 K. Takum obpasoM, ctporo rosopsi, ConHlie He siBisseTcs1 abco-
JIIOTHO YepHbIM TeioM. OmHako Temmepatypy 6000 K MoxHO cuuTarh
6s3Ko# K pakTyecKoi TemrepaType nosepxHoctd ConHua.

4. COJIHEYHAS TTOCTOAHHASA

4.1. KonudyecTBeHHOII Mepoil COJIHEYHOM pamualliM, MOCTYIa-
el HA HEKOTOPYIO MOBEPXHOCTb, CIYXHT JHepeemu4eckdas OCEeujeH-
HOCmb, WIM HAOMHOCMb NOMOKA paduayuu, T.€. KOJIMYECTBO JIyYUCTOM
SHEPTrUM, TMajallicii Ha eIWHMIY IUTOLIanu B €OUHHUILYy BPEMEHM.
DHepreTHYecKasi OCBELIEHHOCTb M3MepsieTcsi B Br/m? (win KB1/M2);
3TO O3HAyaeT, yTo Ha 1 M2 B cexyHay nocrynaetr 1 JIx (wimm 1 xIX)
JIYYCTOM SHEPTHM. DHEPreTUYECKYI0 OCBELICHHOCTh COJTHEYHOH pa-
IUalMy, Majaloleil Ha BepXHeil rpaHuile aTtMocdepbl Ha €OUHMILY
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IUIOIANM, TEPIEHANKY/IAPHOM K COJHEYHBIM JIydaM, NMPU CPEAHEM
pacctostHUM 3eMin oT CoJHIIA Ha3bIBAIOT CO/AHEYHOU NOCMOSHHOU SO' .
YcioBre «Ha BEpXHE rpaHuile aTMOcdepbl» O3Ha4aeT, YTO paccMar-
pUBaEeTCsI, SHEPreTHYECKasi OCBELEHHOCTb COJHEYHOI pagualli 10
BCTYIUIEHMS B atMocdepy. CMBIC] CJIOBa «IIOCTOSIHHAas» B TOM, UYTO
3Ta BEJIMYMHA OTHOCHUTCS K paJMallid, Ha KOTopylo atMmoccepa elie
He nmoBmMsIa. TakuM oOpa3oM, COIHEYHAs! MOCTOSIHHAsI 3aBUCUT TOJILKO
OT UTYYaTeIbHOM crmocobHocTr CoJHIIA U OT PAacCTOSTHUSA OT 3eMJIH IO
Commxira. Tlo HoBeHIIIMM OIPEAEIEHUSIM C MCITOJL30BaHUEM OAJUIOHOB,
PakeT U CITyTHUKOB COJTHEYHAs MOCTOSAHHAsA 3a mepuon 1976—1981 rr.
6bu1a: Sy = 1367 Brm~2 ¢ oummbKoit mpuMepHo *+0,3%. Cpennee pac-
crosHue oT 3eMiau oT ConHLIA MPH 3TOM MPHUHSITO PaBHBIM F =
=149,6 - 106 kM. OueBMAHO, JIETKO MOTYYUTh BEIMYMHY CONHEYHOM
TOCTOSAHHOM S, 1py paccTosiHuM 3emy or ConHua r. JlefcTBUTE BHO,

MOMHBIA TOTOK pamvanuu, ucxonsueit or ComHua, Oyner: 41tr25'0 =
= 4nr?S,. Orciona

; 2
So = S; (_) . 3.1)

Kax u3BectHO, 3eMus Bpaiaercs BOKpyr CoHlIa 1Mo MaJio pacTsi-
HYTOMY 3JUIMIICY, B OMHOM U3 (POKycoB KOoToporo Haxomurtcsi CojHile.
B Havasie siHBapst 3emuist Haubosnee 6;m3ka K Conuiy (147 - 10° km), B
Hayale MIoNsi — Haubonee qaneka ot Hero (152 - 10° xm). DHepreTu-
YyecKasi OCBEILIEHHOCTb U3MEHSETCSI 0OpPaTHO MPOMOPLMOHATBHO KBaJ-
party pacCTOSIHHSA, MIO3TOMY IIPU CAaMOM OJIM3KOM TOJIOXEHUU 3eMIU K
ConHily oKosio 3 ssHBapsl SHEPreTHYeCKasi OCBELLIEHHOCTb Ha BEPXHEH
rpaHuLe aTMocdepsl paBHa 1,033 or S, a MPY caMOM JAJIEKOM I10JIO-
XeHuu okojo 5 uionga — 0,967 or SO' . Takum obpa3om, B TEUECHHUE
roma SHEPreTMYECKasi OCBEILIEHHOCTh Ha BEpXHE# rpaHulie aTMochepbl
m3mMeHsercss Ha £3,3%. CyluecTBYIOT (OpMyJIbl, MO3BOJISIOLLUE OMpeE-
JIETUTh SHEPreTUYECKYIO OCBELIEHHOCTh Ha BEPXHEH rpaHUlie aTMoche-
phHI B J1I000# IeHb rofa.

4.2. 3meHsieTcst I, M1 HACKOJIBKO CYILIECTBEHHO, COJTHEYHAs IO-
CTOSIHHAsA C TEYEHUEM BpEMEHHM, MCKIIOYAs M3MEHEHUE DPacCTOSTHUSA
Mexnay 3emueit 1 ComHuieM? MHave roBopsi, U3MEHSETCS JIM C Teye-
HMeM BpeMeHHU uanydeHue ConHiua? YToObl OTBETUTHh Ha 3TOT BOIPOC,
BAXHO 3HaTh, O KaKMX MacluTabax BpeMeHH MIET peub. Ecinu pac-
CMaTpyBaTh I'€OJIOTMYECKYI0O MCTOPHIO 3€MJIM, TO, BEPOSITHO, COJNHEY-
Hasl TOCTOSTHHAsi MEHsSUIach, OMHAKO, KaK YTBEPXIAET COBpPEMEHHAas
TEOPHsI SBOJTIOLIMM 3BE€3]], 3TH U3MEHEHHMs MPOMCXOMWIM B MacliTabax
BPEMEHM TOPANKA HECKOJBKHMX MIWLIMApAOB JieT. Takum o0pa3oM,
CONTHEYHAs] MOCTOSIHHASI B T€YEHHE OOJIBIIHUX IMPOMEXYTKOB BPEMEHU
JEHCTBUTENIPHO MOCTOsTHHAsA. Borpoc 06 M3MEHEHUSAX COMHEYHOM IO-
CTOSHHOM B MaciuTabax BpeMEHU HECKOJIbKMX ACCSATWIECTUN OCTaeTCs
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OTKpBITEIM. Tlociemuue M3MepeHUs] COTHEYHOM ITOCTOSTHHOM CO CITYT-
HUKOB OOHApYXWIH, YTO BO BPEMEHHBIX MaciliTabax oT AHEH A0 Helelb
COJIHEYHAs1 MOCTOSTHHasi MEHSIETCS Ha YPOBHE HECKOJIBKMX IECSTHIX
npoueHTa. [Tostomy mist GONBIIMHCTBA MPAKTHYECKHX LieJiel CoTHeY-
Hasl TIOCTOSIHHasl S, MOXET PacCMAaTpUBAThCSl HE HU3MEHSIOLIENCS BO
BPEMEHHU.

4.3. Ha ocBenieHHoe moiyliapue 3eMIM Ha BEpXHEH IrpaHULIe aT-
Moccephl MagaeT KOJIMYECTBO COJTHEYHON 3HEprHM, PaBHOE MPOM3BE-
JICHUIO COJIHEYHOM MOCTOSTHHOW Ha IUTolaab O6osblioro Kpyra 3eMIIM.
Ipu cpenHem pammyce 3emum 6371 KM 3Ta TUIoLIaabL paBHa: m(6371)2=
=1,275-10% M2, a mpuxonmslas Ha Hee JIy4McTass SHEPIUs paBHa
1,743 - 10'7 Br. 3a ron 3emsa nony4aer 5,49 - 1024 ITx.

B cpenHeMm Ha KaXnblii KBaJApaTHBIN KWJIOMETP Ha BepXHEiH rpa-
HMLEe arMocdeps! npuxoautcs 3a rox 10,76 - 1015 JIx. Yrtobs1 mony-
YUTh TAKOE KOJIMYECTBO TEIUIA MCKYCCTBEHHO, HYXKHO CXE4Yb OKOJIO
400 teic. T KameHHoro yrid. 3a 1,5 cyr. Connle naet 3emie CTOJIBKO
e 3HEpPruM, CKOJIbKO JAIOT 3JIEKTPOCTAHLUUM BCEX CTPAaH B TEYCHHE
rona. Ilpu 3tom u3 uanydaemoit ComHuem sHepruu (3,94 10% Br)
3emieit ynasauBaercs Tonbko 1,8+ 1017 Br, T.e. MEHee MOMIyMULIHAPI-
HOM JoiM Bcero uamydeHus. HecMOTpsi Ha MOCTOSIHHYIO TOTEpIO Of-
POMHOIO KOJIMYECTBA 3JIEKTPOMATHUTHOM 3HEpruM, temrieparypa CoH-
11a 32 CpPaBHHUMBIE C YEJIOBEYECKOW HMCTOPHEHA MPOMEXYTKH BPEMCHHU
HE TOHMXAETCSA. DTO OOBSICHAETCS TEM, UTO PACXol JIEKTPOMArHMT-
HON 3HEPrMHM TMOCTOSTHHO KOMITEHCUPYETCSI MOCTYIUIEHUEM SHEPTrUu
U3 BHYTPEHHHUX 00j1acTeil B pe3y/ibTaTe TEPMOSIIEPHBIX pEaKIMil mpe-
00pa3oBaHMs BOIOPONA B rejivii, KOTOPbIE HEMPEPHIBHO MPOUCXONSAT B
riy6uHax ConHua npu naBieHusix nopaaka 1015 Tla u Temneparypax
nopsiaka 2 - 107 K.

5. IPIMASAL COJIHEYHASA PATUAILIASA

Paguauuio, mpuXonsinylo K 3eMHOM TMOBEPXHOCTU HEMOCpend-
cTBeHHO or mucka CosHlla, Ha3bIBAIOT HPAMOU COAHe4HOU paduayuell.
ConHeyHasi pagvanusa pacnpoctpaHsieTcs: oT CoJsiHIIA MO0 BCEM Ha-
npaBieHUsIM. Ho paccrosinue ot 3emun 1o CosiHIIa Tak BEJIMKO, YTO
nmpsiMasi palyMalvs MaJaeT Ha J1ioOyl0 MOBEPXHOCTh Ha 3e€MJIE B BUIE
IMy4Ka Mapasuie/bHbIX JIyUYEH, UCXOMSIIEro KaK Obl M3 OECKOHEYHOCTH.
Jaxe Bech 3eMHO#1 1Iap B 1IEJIOM TaK MaJl B CPABHEHUH C PaCCTOSTHUEM
no CoJHIIA, YTO BCIO COTHEYHYIO pamvallvio, MaJaollylo Ha Hero, 6e3
3aMETHOI MOrPEIHOCTH MOXHO CYMTATb ITyYKOM MapaJUIe/IbHbIX JIy4YeH.

Jlerko MOHSITh, YTO MAKCUMAIBHO BO3MOXHOE B JaHHBIX YCIOBHUSIX
KOJIMYECTBO pafMallMM MOTy4yaeT €IMHUIIA TUTOLIAAM, PAcTIOIOXECHHAs!
MEPIEHAUKYISIPHO K COJHEYHBIM JiydaM. Ha eauHuIly ropu3oHTajlb-
HOM IUTOLIAOU TIPUIETCS MEHBIIEE KOJMYECTBO JIYYMCTOM SHEPTMHU:
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A s c

Puc. 3.2. TIpUTOK COJIHEYHOW pafMalli¥ HA TIOBEPXHOCTb AB, TNeprNeHAUKY/ISIPHYIO
K JTy4aM, ¥ Ha FOPU3OHTAIBHYIO MOBepXHOCTb AC

§”= §'sin hg,

e hy — Beicota ConHua (puc. 3.2).

B caMoM pene, Ha TOPU3OHTAJIBHYIO IUIOLIANKY S’ IPUXOOUTCS
KOJIMYECTBO pagvalvu S’s’, paBHOE KOJIMYECTBY pagvalluM S§, MPHUXO-
ISILEMY Ha TIEPIEHANKYJIIPHYIO K JIydaM IUTOILAIKY S.

S’s” = Ss.

Ho rutonanka s oTHocUTCS K Iutoiagke s’ Kak AB k AC, Tak Kak
AB/AC=sin hy, TO

r_§5_g4B
5 _Ss’_SAC’
§”= §sin hg, (3.2)

OueBuaHO, YTO S’ paBHO S ToNbKO Torna, Korga CoJiHIE Haxo-
JUTCA B 3¢HUTE, a BO BCEX OCTAJILHBIX CIydasx S’ MeHblle S.

IToToKk mpsiMOit COJIHEYHOH paguallud Ha TOPU3OHTAIBHYIO ITO-
BEPXHOCTb HA3BIBAIOT UHCOAAUUEL.

DHEPreTM4YeCcKyl0 OCBELICHHOCTb [UISI OTNPENEICHHON IIMHBI BOJI-
HBI A, (BepHEe, UI Y3KOrO y4acTKa CITEKTpa OKOJIO JUIMHBEI BOJIHBEI A)
Ha3bIBAIOT CNEKMPAAbHOU NAOMHOCIMbIO SHep2emu4ecKoli 0C8eueHHOCmU,
OHa OyzeT najbliie 0603HAYATLCS S, .

6. UISMEHEHUA COJIHE‘lHQﬁ PAIMALIMHA
B ATMOC®EPE N HA 3EMHOMU ITOBEPXHOCTHU

Ha BepxHI010 rpaHuiry aTMocdepsl COHEYHAs pagvallus MPUXO-
AT B BUIe mpsMoil paguaiimu. Okono 30% mnanaromeit Ha 3eMiio
NpsIMOM COJIHEYHOM panvalliM OTpaXaeTcs Ha3al B KOCMHYECKOE
npoctpaHctBo. OcrtanbHble 70% moctynalor B atmocdepy. ITpoxons
CKBO3b aTMoc(epy, COJIHEYHAs] pamauallusi YaCTUYHO PACCEUBAETCS
aTMOC(epHBIMM Ta3aMy M a3po30JISIMHA. DTa YacTb MEPEXOTUT B OCOOYIO
dopMy paccesnnoi paduayuu. YacTdHO mpsiMasi COJTHEYHAsI pagvalus
MoIJIoniaeTcss aTMoc(EepHbBIMU Ta3aMM U TPUMECSIMU M TIEPEXOIMT B
TEIUIOTY, T.€. MAET Ha HarpeBaHue aTMochepsl.
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Puc. 3.3. PacnipeneneHue sHeprud B CMEKTPe COJNHEYHOH paauallM¥ Ha rpaHulie ar-
Mocdepnl (1) M y 3eMHO# NMOBepXHOCTH (2) MpU BHICOTE COJHLIA 35°: crnieKTpaibHas
IUIOTHOCTb paguaunu aaHa B BT/M? mis untepsaia wivH BoaH 0,01 MKM

HepaccesiHHasi ¥ HemorJIOIIEHHAsE B aTMocdepe MpsiMasi COJTHEY-
Hasl paaMaiysl JOCTUraeT 3eMHOM moBepxHocTH. HeOogbluasi ee mons
OTpaXaeTcsl OT Hee, a OoJblIas YacTh paldalliM ITOTIOLIAETCS 3€MHOM
MMOBEPXHOCTBIO, B PE3YyJIBTATE YEro 3eMHasl MOBEPXHOCTh HarpeBaeTcsl.
YacTb paccessHHOI pamualldMd TaKXKe NOCTUraeT 3eMHOM ITOBEPXHOCTH,
YaCTUYHO OT HEE OTPaXaeTcsl M YaCTUYHO €0 mormowaercs. [dpyras
4acTh PAcCESHHOW pagvialliM YXOOUT BBEPX, B MEXIUIAHETHOE IpO-
CTPAHCTBO.

B pesynbTate MOMIOLICHUS] U pacCesTHUS paguallid B aTMocdepe
npsiMasl paxyalysi, QOLIEIIasi 1O 36MHOI MOBEPXHOCTH, OTJIMYAETCS
OT TOiA, KOTOpasl MpUIIUIa HA rpaHuIly atTMocdepsl. BennmunHa moroka
COJIHEYHO! paJualldd YMEHBILIAETCS, U CIEKTPAJIbHBIA COCTaB €€ U3-
MEHSIETCS, TaK KaK JIy4d pasHbIX IJIMH BOJIH MOTJIOLIAIOTCS U PacCeu-
BaloTcs B atMoc(epe mo-pasHomy (puc. 3.3).

B nydieM ciryyae, T.e. pu HauOosee BbICOKOM cTostHuM CosHila
U TIPU AOCTATOYHOM YMCTOTE BO3AyXa, MOXHO HabMomaTh Ha MOBEPX-
HOCTH 3eMJIM TMOTOK MNpsiMoii paguaumu okono 1,05 kBr/m2. B ropax
Ha BBICOTax 4—5 KM Ha6MIONaNMCh TIOTOKM pamvaimu 1o 1,2 KBr/m?
u Gonee. ITo Mepe nmpubGmkeHuss CojHIA K TOPU3OHTY U YBEJIUYEHHUS
TOJIILIA BO3MyXa, MPOXOAUMON COJIHEYHBIMM JIy4aMH, MOTOK MPSIMOii
panuaiuu Bce 6osiee yObIBaeT.

7. MIOTJIOMIEHUE COJIHEYHOM PATUAIIAU
B ATMOC®EPE

B atMocdepe momtoiaercsa okono 23% mnpsiMoil CONHEYHO#H pa-
Jvauyy. TIpydeM mnomiolieHne 310 U30HpaTeSTbHOE: pa3HbIE rasbl MOIJIo-
1IAIOT PagyaliMIo B PasHBIX YYACTKaxX CIEKTPAa U B pa3HOM CTEMEHM.
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A30T TOMIOIIAET PagUalliI0 TOJBKO OYEHb MAIBIX MIMH BOJIH B
YIBTPaHONIETOBOM YaCTH CIIEKTpa. DHEPrusl COMHEYHOM pagualliv B
9TOM YYacTKE CHEKTPa COBEPIICHHO HUYTOXHA, MTO3TOMY MOIJIOILEHHE
a30TOM IIPaKTUYECKMA HE OTPAXKAETCS Ha MOTOKE COJHEYHOM pagvalliu.
B HecKobKO OoJIbIlIEH CTEIEHH, HO BCE XE OYEHH MAJIO IMOMIOLLAET
COJIHEYHYIO palualvio KMCIOpPOA — B JABYX Y3KMX Y4acTKaX BHIMMOM
YaCTU CIIEKTPa U B YJIbTPA(UOJIETOBOI €ro YacTH.

bBonee CWIBHBIM MOTJIOTUTENEM COJMHEYHON palMalliy SIBJISETCS
030H. OH MOMIoNIAET YAbTPA(hUOIETOBYIO M BUAMMYIO COJTHEYHYIO pa-
muaiviio. HecMoTpst Ha To, YTO €ro conpepXaHue B BO3MyXe O4eHb MaJlo,
OH HACTOJIbKO CWIBHO MOTJIOLUAET YJbTPadHOJIETOBYIO pagHalIMIO
B BEPXHHUX CJIOSAX aTMOC(EPHI, YTO B COJHEYHOM CIIEKTPE Yy 3€MHOI
NIOBEPXHOCTH BOJHBI Kopoye (0,29 MKM BooOiiie He Habmonaorcs. O6-
lilee MOIVIOLIEHUE COMHEYHOUM paguallid O30HOM JocTHraer 3% mpsi-
MOH COJIHEYHOH pagyalliH.

CWIbHO TIOIJIONIAET paaraLiio B MH(PAKpacHOI 06J1acTH CIIEKTpa
JUOKCHUI yriiepona (YIJIEKUCITBbIN ra3), HO ero comepXaHue B arMocdepe
MoKa MaJIo, MO3TOMY MOMJIOIIEHUE UM IIPSIMOIl COJMTHEYHOM pagvaLiid
B 00111eM HeBeNMKO. VI3 ra3oB OCHOBHBIM TOIJIOTUTENIEM pagvialluid B
atMocdepe sSIBISIETCS BOASTHOM Map, COCPEAOTOYEHHBIN B Tporocdepe
¥ 0COOCHHO B HIDKHEi ee yacTu. M3 obliero rmoroka CoJHEYHOM pa-
JMallMy BOISIHOM Map MOIJIOLIAET pagualMio B WHTEPBaJIaxX IMH
BOJIH, HAXONSLIMXCS B BUIMMOM M OvDKHENH MH(PPpaKpacHOM 00acTsx
criekrpa. ITomiomaoT CoNMHEYHYI0 paIyalvIo Takke o0Jaka U arMocdep-
HBIE IPUMECH, T.€. a3PO30JIbHBIE YACTHUIIbI, B3BELIEHHbIE B aTMOcdepe.
B 1iesioM Ha morIolIeHEe BOOSHBIM TAPOM M Ha a3pO030JIbHOE MTONIOLLE-
HME MPUXOAUTCS 0KoJio 15%, ocTaibHble 5% MONIOLIAIOTCS 06IaKaMHU.

B kax/10M oTHENbHOM MECTE MOMIOIIEHHE U3MEHSETCS C TEYEHHEM
BPEMEHU B 3aBUCUMOCTU KaK OT MEPEMEHHOIO COAECPXKAHUS B BO3MyXE
TMOIJIOLUAIOLIMX CYOCTaHILIMM, IJIABHBIM 00pa3oM BOASIHOrO Mapa, oba-
KOB M MbUIH, TaK U OT BbICOTHl COJIHIIA Hal TOPU3OHTOM, T.€. OT TOJ-
LIMHHI CJI0S1 BO3AyXa, IPOXOAMMOTO JIydaMH Ha IyTH K 3emiie.

8. PACCEAHUE COJIHEYHOW PATWAIIU
B ATMOC®EPE

8.1. Tlpssmas conHeyHass pamualUst Ha IYyTH CKBO3b aTMocdepy
ocabnsieTcss He TOJIbKO TMOIJIOLIEHHEM, HO U IYTEM pacCesTHUSA, MpU-
yeM ocnabisiercst Gosee 3HAUMTENbHO. Paccesnue — smo gyndamen-
manbroe guuueckoe s6AeHUe 83AUMOOCUCMBUA CBEMA C BeujeCmeoM.
OHO MOXET MPOMCXOAUTh HA BCEX IIMHAX BOJH 3JIEKTPOMArHMTHOIO
CTEKTpa B 3aBUCHMMOCTU OT OTHOILECHHUS pa3Mepa pacceMBalOLLMX Yac-
THL K [JUIMHE BOJIHBI Majamolero umydeHus. Ilpyu paccessHUM 4acTHIIA,
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HaXONmsIIAsICS HA MyTH PacIpOCTPAHEHUs 3JIEKTPOMArHUTHONH BOJIHBI,
HEMPEPBIBHO «U3BJIEKAECT» 3HEPIUI0 U3 MaJalolleil BOJIHBI U MEpEU3-
JIy4aeT €€ Mo BCeM HaIpaBlCHHUsIM. TakuM 00pa3oM, YacTHLy MOXHO
paccMaTpuBaTh KaK TOYEYHBIN MCTOYHUK paccessHHOW sHepruu. Cre-
doeamenvHo, paccesHuem HA3bl6AeMCa NPeo6pa30eéaHnue 4acmu NPAMOU
CONHeYHOU paouayuu, Komopas 00 paccesHus pacnpocmpaHsemcs 6 suoe
napanneavHbix ay4ell 8 onpedeseHHOM HANPAasAeHuu, 6 paduayuio, udy-
wyr no ecem Hanpaesenusm. PaccessHUE TPOUCXOOUT B ONTHUYECKHU
HEOOHOPOIHOM aTMOC(HEPHOM BO3IyXE, COACPXKALIEM MeIbYyanllne
YACTULIBI XUAKUX W TBEPIOBIX MPUMECEH — KaIUTM, KPUCTAUIbI, MEJb-
yaile a’po30ji, T.€. B Cpelie, e MoKa3areib NMPEeJIOMICHUsI U3ME-
HSIETCS OT TOYKM K Touke. Ho onTuyecku HEOMHOPOOHOW Cpenoi siB-
JISIETCST U YUCTBIA, CBOOGOMHBIA OT MPHUMECEH BO3MyX, TaK KaK B HEM
BCJIEACTBUE TEIUIOBOTO IBMXXEHUSI MOJIEKYJ MOCTOSSHHO BO3HUKAIOT
CTYLLICHMS U pa3pexXeHus, KojnebaHus TUIOTHOCTH. Bcrpeyasick ¢ Mose-
KYJIaMH U IIpUMECSIMU B aTMOoc(epe, COTHEUHBIE JIy4YU TEPSIOT MPSIMO-
JIMHEeHOE HaIpaB/IeHHE paclpoCTpaHEHUsI, pacceuBaloTcs. Panguauus
PacMpoCTPAHSETCS OT PAacCEUBAIOLIMX YACTUL[ TaKUM 00pa3oM, Kak
ecnu 661 OHM caMU ObUIM U3Ty4aTe IsIMU.

8.2. Okoso 26% 3Hepruu OOILEro MOTOKA COJMHEYHOI pamualuu
npeBpallaeTcs B aTMocepe B paccesiHHylo panuanuio. Okoo 2/3 pac-
CESIHHOM paauallid NMpUXOIMT 3aTeM K 3€MHOil moBepxHocTd. Ho ato
OyneT yXe ocoOblif BHUI paaviallid, CYILIECTBEHHO OTJIMYHBINA OT Ips-
Mo# pamMauuu. Bo-mepBbIX, paccesiHHasl panualysi MPUXOOUT K 3eM-
HOM MOBEPXHOCTH HE OT COJHEYHOro JMCKa, a OT BCero HeOeCHOro
cBona. IToaToMy HeoOXOOMMO U3MEPATDH €€ TTOTOK HAa TOPU30HTAILHYIO
noBepxHocTh. OHa Takke u3Mepsiercs B Br/m? (wim kBr/m?).

Bo-BTOpHIX, paccessHHasi pagualis OTIMYHA OT MPSIMOM IO CHEKT-
paTbHOMY COCTaBY, TaK KaK JIyYM pa3IMYHbIX IUIMH BOJIH pacceu-
BalOTCSI B pa3HOM cTeneHW. B crnekTpe paccessHHOM paavialluM COOT-
HOILIEHHE 3HEPrHMU Pa3HBIX JIMH BOJIH MO CPaBHEHHUIO CO CHEKTPOM
MpSIMOil paIXaliMMl U3MEHEHO B MOJIB3y 00Jiee KOPOTKOBOJIHOBBIX JIYYEH.
YeMm MeHbllIE pa3Mephl PacCEUBAIOIIMX YaCTHULl, TEM CHIBHEE PacCeu-
BalOTCSI KOPOTKOBOJTHOBBIE JIyYH B CPABHEHUU C IUTHHHOBOJHOBBIMH.

8.3. 3aKoHBI paccessHUsI OKa3bIBAIOTCS CYILIECTBEHHO Pa3IMYHbIMU
B 3aBUCUMOCTH OT COOTHOLLEHMS IUIMHBI BOJIHBI COJTHEYHOTO U3ITyye-
HMS U pa3Mepa pacCeMBalolMX 4acTuil. Tak, B aOCOJIOTHO YHUCTOM
BO31yXe, TIe pacCessHUE MPOU3BOAMTCS TOJIBKO MOJIEKYJIAMHU Ta3oB,
pa3Mepnl KoTopbix (104 MKM) MHOTO MEHbLIE JIJIMH BOJIH CBETA, OHO
nomquuHseTCS 3akony Panes. Tlo 3akoHy Panest paccesnue o6pamuo npo-
NOPUUOHANBLHO Yemaeepmoli cmenery OAUHbI 80AHbI PACCEUBAEMbIX AYHell

Dx = %Sx, (3.3)

110



rae S, — CHeKTpajibHasd IUIOTHOCTh HEPTETUYECKOH OCBELIEHHOCTH
TpSIMOiA paIMalliM C IMHOM BOJMHHI A; D, — CheKTpajibHas IUIOT-
HOCTb 3HEPreTHYECKOM OCBEIIEHHOCTH PacCESHHON paguallud C TOH
Xe IUIMHOM BOJHBI; 0. — KO3(PUIIMEHT MPOMOPLMOHAIBHOCTU. [n-
HAa KpailHUX BOJIH KpacHoro csera (0,76 MKM) moytd BmBoe OoJiblie
UTMHBI KpaifHUX BOJIH ¢uoseroBoro 1iBera (0,4 MKM), TO3TOMY Kpac-
HbI€ JIyYM PaCCEUBAIOTCSI MOJIEKYIaMH BO3dyxa B 14 pa3 MeHblle, YeM
duonerossie yun. MHppakpacHass paguallvsi pacCEUBAETCS B COBCEM
HUYTOXHOM creneHU. I1o3TOMYy B CIEKTpE pacCesTHHOM paavialluu
JIyYd KOPOTKOBOJTHOBOM YacTH BHAMMOIO CBETA, T.C. (PUOJICTOBHIE U
CHHME, NMpeobyagaloT Mo HEPTMM Hald OpPaHXXEBBIMU M KPacHBIMM, a
TaKXKe Hal MHPPaKpaCHBIMM JTy4aMH.

MakcuMyM 3HEpPIMM B TMPSMOM COJTHEYHON pagvanuy y 3€MHOM
MOBEPXHOCTU MPUXOAUTCS Ha 00JIACTh XKENTO-3€JICHbIX Jy4yeid BUIU-
MOIif yacTH criekTpa. B paccessHHO#M paayialliMi MAaKCMMYM CMELLIAeTCs
Ha CHHHE JIy4H.

Jlo6aBuM ellie, YTO paccessHHasi COJIHEYHAs paJualus B OTIMYUE
OT TIIPSIMOi1 ABJISIETCS YaCTMYHO MOJsApU30BaHHOM. [Ipu 3TOM cTeneHb
MOJIAPU3ALIMM pagyaliiM, PUXOASAIIE OT pa3HBIX Y4aCTKOB HEOOCBO-
Jia, HEOMWMHAKOBAsI.

8.4. PaccessHMe Ha YacTUlaX, pa3Mepbl KOTOPHIX CPaBHUMBI C
JUIMHOM BOJIHBI U3JTy4EeHUs, T.€. paccessHHUE Ha a3pO30JIbHBIX YaCTH-
I[aX, KamejapKax M KPUCTaUIaX, yXe HE TMOMYUHSIETCS 3aKOHYy Panes.
OHO 0Ka3bIBAETCSI 0OPAaTHO MPOMOPIHUOHATIBLHBIM MEHBLIMM CTEMNEHSM
IMHBI BoyHBI. [To3TOMY pamuarmisi, paccestHHasl KPYITHBIMM YaCTHULIAMM,
He TaKk Oorata HauMboJiee KOPOTKOBOJTHOBBIMM JIydaMM, KaK paXualvis,
paccestHHast Mojyiekynamu. Ha yactuiiax muamerpom Gosbiie 1—2 MKM
HaOMomaeTcsl yXXe He paccesiHue, a duggysnoe ompadxcerue, TIPU KO-
TOPOM CBET OTPaXaeTcs YacTUlLIAMH, KaK MaJEHbKMMHU 3epKajlaMU
(1o 3aKOHY YToJ1 OTPaXEHHWs paBeH YIJIy MaaeHus), 6€3 W3MEHECHUS
cnekTpaibHOro cocrapa. IlockonbKy mamaeT Oenblii BT, TO AU Py3-
HO OTPaXEHHas paguallys TakkKe MpPEACTaBIsIeT coboil OGenblif CBET.
[TosTroMy mpu HaJMYMM B aTMochepe TaKUX KPYINHBIX YAaCTUL] LIBET
Heba CTAaHOBUTCS OEJIECHIM.

9. ABJIEHHNS, CBA3BAHHBIE C PACCESSHUEM
PAIUAIINN

9.1. Tonyboii usem nHeba — 3mo ysem camozo 8030dyxa, 00ycr0éneH-
Hblli paccessHueM 8 HeM COAHe4HbIX Ay4eli. Bo3myx Mpo3payeH B TOHKOM
clloe, KaK mpo3payHa B TOHKOM cjioe Boaa. Ho B MouHoi Tomiie ar-
Mocdephl BO3MyX MMEET roy0oil 1iBeT MogoOHO ToMy, KaK BoAa YXe€ B
CPaBHMTEJILHO MaJIOM TOJMIIE (HECKOJIBKO METPOB) MMEET 3€JICHOBAThIN
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uBeT. Tak Kak MOJIEKYJISIDHOE PAacCEsIHUE CBETa MPOMCXOAUT OOpaTHO
MPOITOPIIMOHAIILHO A%, TO B CIIEKTPE PAaCCESTHHOTO CBETA, MOCHLUIAEMO-
ro HeOECHbIM CBOJOM, MAKCUMYM 3HEPIMM CMELIECH Ha roiayOoii LiBeT.
Takum o6pa3oM, HeOECHBIN cBOI MMeET roy6oii 1Ber. I'omy6oit LBeT
BO3[yXa MOXHO BHAETb, HE TOJIbKO IVISIASI Ha HEOECHBIA CBON, HO W
paccMaTpuBasl OTHAJICHHbBIE MPEAMEThI, KOTOPbIE KAXYTCS OKYTaHHbBI-
MU rojryboBaToit nbiMKoOi. C BBICOTOIl, MO M€pPEe YMEHbIUEHUS IUIOT-
HOCTU BO3OyXa, T.€. KOJWYECTBA PACCEUBAIOIIMX YaCTHII, LIBET Heba
CTAHOBUTCSI TEMHEE U MEPEXOOUT B TYCTO-CMHUM, a B cTparocgepe —
B YepHoO-cuonetoBbiili. [1o cBUOETENLCTBY KOCMOHABTOB, Ha BBICOTE
300 xM uBeT HebOa YepHBINA. YBEJIMYEHHE NOJIU PACCESTHHBIX (DUOJIETO-
BBIX JIyYEW C BBICOTOM XOpOILIO BUAHO B Iopax, KOTOPHIE B YMCTOM
BO3yXe KaXyTcsl CUHE-(UOJIETOBBIMM.

Yem Oosbliie B BO3MyXe MpUMecei 6osiee KPYITHBIX pa3MEPOB, YeM
MOJIEKYJIBI BO3AyXa, TeM OoJibllie N0Jisi IIMHHOBOJHOBBIX JIY4EH B
CIIEKTPE COJTHEYHOM paaualliu U TeM bejiecoBaTee CTaHOBHMTCSI OKpac-
Ka HebGecHoro cBoma. Korma auaMeTp 4acTHLl TyMaHa, 00JIaKoB U
a’po30Jici cTaHOBUTCA Oojiee 1—2 MKM, TO JIy4YM BceX IUTMH BOJIH YXe
HE pacceuBalOTCs, a ONMHAKOBO MMM (HY3HO OTPAXAIOTCS; MO3TOMY OT-
JAJICHHbIE TIPEOIMETHI MPU TyMaHE U TBUIBHON MIJIE 3aBOJIAKMBAIOTCS
yXe He roiayboit, a 6eimoit wim cepoit 3aBecoii. [Toatomy xe obsaka,
Ha KOTOpbI€ MaJaeT COJIHEYHBIHN (T.€. Oesblil) CBEeT, KaXyTCs OCJIbIMU.

9.2. ConHeyHnIi cBeT, uayluii ot aucka CoJiHIla, Ipoxons depe3
atMocepy, BCIENCTBUE paccesiHUs MEHseT cBoil 1Ber. bnaromaps
paccessHUIO OoJIblle BCETO IOHMKAETCS 3HEPrus Haubojiee KOPOTKHUX
IUIMH BOJIH BUAMMOM YacTH CIIEKTpa — CHHMX U (PUOJIETOBBIX, [103TO-
MYy «yLIEJIEBLIUI» OT paccesiHUs MPSIMOMA COJTHEYHBII CBET CTAHOBUTCSA
XearoBaThiM. COJHEYHBIN OUCK KaXETCS TEM XeITee, YeM OH Oivoke
K TOPU3O0HTY, T.€. YEM JIMHHEE MyTh Jy4yeil yepe3 atMocdepy M, Ciie-
JIOBATEJIbHO, YeM Oosbliie paccesiHue. Y ropu3oHTa CoJHIIE CTaHOBUTCS
MOYTU KPaCHbIM, OCOOEHHO KOIJa B BO3IyXe MHOTO IbUIM U MeJbYaii-
IIUX MPOAYKTOB KOHAEHCALMM (Kameinb WIM KpUCTAUI0B). TOYHO Tak
K€ U COJIHEYHBIN CBET, OTPAXEHHBIN 00JlaKaMH, pacceuBasiCh MO ITyTH
K 3€MHO# MOBEPXHOCTH, CTAHOBUTCS OeqHee CUHUMM Jiydamu. IToaro-
My, Korma obJyiaka ONM3KM K TOPU30HTY U ITyTh OTPAXKECHHBIX OT HHUX
JIydel CBeTa, MPOXOMSIIUX CKBO3b aTMocdepy K HaOi0maTelo, Be-
JIMK, OHU MPUOOPETAIOT BMECTO OEJIOM XENTOBATYIO OKPACKY.

9.3. PaccesiHHE COJTHEYHOMH pagualiiM B aTMOC(hEpEe UMEET OrpoM-
HOE IpaKTUYECKOE 3HAYE€HHWE, TaK KaK CO3[aeT pAacCESIHHBIN CBET B
IHEBHOE BpeMs. B orcyrcTBHE aTMocdephl Ha 3emiie 6bUIO OBI CBETIIO
TOJIBKO TaM, Kyda momnagajiyd Obl MpsIMbIE COJTHEYHbIE JIy4M WIU COl-
HEYHBIC JIy4M, OTPAXECHHbBIE 36MHOI MOBEPXHOCTHIO U MPEAMETAMM Ha
Hei. BeneactBue xe pacCestHHOro CBeTa BCsl aTMocdepa THEM CITYXUT
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UCTOYHUKOM OCBEILICHUS: THEM CBETJIO TAKKE M TaM, KyJa COJTHEYHbIE
JIY4Y4 HETIOCPEACTBEHHO HE IMAJaloT, U JaXe TOoraa, KOrjaa COJHIE CKphI-
TO o0J1aKaMH.

10. CYMEPKH U 3APA

10.1. ITocne 3axona CojHIIA Be4epOM TEMHOTA HACTYIIAeT HE Cpasy.
He60, ocobeHHO B TOif YacTH ropM30HTa, e 3aiwio CoJHIIE, OCTaeTCs
CBETIBIM M TOCBUIAET K 36MHOM MOBEPXHOCTH ITOCTEIIEHHO YOBIBAIO-
LIyI0 pacCessHHYIO pagvalivuio. AHAJIOTMYHO YTPOM €ll€ OO0 BOocxona
ConHua Hebo cBeieeT GoJIbllIe BCETO B CTOPOHE BOCXOIA M IOCHUIAET
K 3¢MJIE PACCESIHHBIN CBET. DTO sA61eHuUe HenoAHOU meMHOMmbl HOCUM
Ha3eaHue cymepek — @evepHux u ympennux. IIpWdMHOMN €ro sIBIsSIETCS
ocgemieHue CONHIIEM, HAaXOASUIMMCS TI0A FTOPHU30HTOM, BBICOKHUX CJIO-
€B aTMochepbl U paccesTHUE UMM COJTHEYHOTO CBETA.

Tak Ha3bIBa€MbIE€ acmpoHomuuecKue cCymepku TIPOIOJDKAIOTCS Beye-
poM 110 Tex nop, moka CojlHIle He 3aiiIeT mon ropu3oHT Ha 18°; K 310-
My MOMEHTY CTAaHOBHUTCSI HACTOJILKO TEMHO, YTO Pa3IMUYMMBI CaMbl€
cnabblie 3Be30bl. ACTPOHOMUYECKHE YTPEHHHE CYMEPKM HAYMHAIOTCS C
MOMEHTA, KOIJia COJIHIIE MMEET TAKOE XE IMOJIOXKEHHE ITOl TOPU30HTOM.
IepBasi yacTh BeYEPHHMX ACTPOHOMHUYECKMX CYMEPEK WIM MOCIEHSA
YacTh YTPEHHMX, KOIa COJTHIIE HAXOOUTCS IO FOpPU30HTOM He HiDke §°,
HOCUT Ha3BaHUE ePaicOaHCKUux cymepex.

ITponomXuTeIbHOCTh ACTPOHOMHYECKMX CyMEpEK H3MEHSETCS B
3aBUCUMOCTH OT IIMPOThI U BPEMEHM roma. B cpenHux IMpoTrax oHa
or 1,5 10 2 4, B TpONUKaxX MEHBIIE, HA 9KBaTOPE HEMHOIMM JOJIbILIE
OIHOTO Yaca.

B BBICOKMX HIMPOTax JIETOM COJIHLIE MOXET HE OITyCKAaThCS TOI
TOPM30HT BOBCE WJIM OMYyCKAaTbCsl OYEHb Herilyboko. Ecnu comHie
OITyCKAETCSl MOJ TOPU30HT MEHee 4yeM Ha 18°, TO MOJHOM TEMHOTHI
BOOOLLIE HE HACTYTIAET U BEYEPHUE CYMEPKHU CIMBAIOTCH C YTPEHHUMHU.
D10 ABIEHWE HA3BIBAIOT Oe1biMU HOUAMU.

10.2. CymepKu COMpOBOXIAIOTCS KPacCHUBLIMM, MHOIAA OYEHb (-
(beKTHBIMM M3MEHEHMSIMU OKPAcKKM HeGecHOro cBojia B cropoHe CoJHIIa.
DTH U3MEHEHMS HAYMHAIOTCA €LUE OO 3aX0Aa M MpONOJLKAIOTCA IMOCIE
Bocxoga CosHila. OHM MIMEIOT IOBOJIBHO 3aKOHOMEPHBI XapakTep W
HOCAT Ha3BaHHWE 3apu. XapaKTepHble 1[BETA 3apH — ITypPIYPHBIA U
xenteiii. Ho MHTEHCHBHOCTh M pa3HOOOpa3He L[BETOBHIX OTTEHKOB
3apy U3MEHSIOTCS B LIMPOKMX TpeAeax B 3aBUCMMOCTH OT ColepXa-
HUS a3pO30JIbHBIX NMpHUMecel B Bo3myxe. Pa3HooOpa3HBI MU TOHA OCBE-
LIeHUs 00JIaKOB B CyMepKax.

B yactn HebGocBoma, MPOTHMBOMOJIOXHOM COJIHILY, HaOMomaeTcs
npomueo-3aps, TaKXe CO CMEHOM IBETOBHIX TOHOB, C IpeobIagaHHEM
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MypIypHBIX ¥ IyprIypHo-duoneToBbix. ITocne 3axoma CosnHua B 3TOMH
4acTH He0OCBOIA TOSBIISIETCS meHb 3emau; BCce 6ojiee PacTyLIMiA B BbI-
COTY U B CTOPOHBI CEPOBATO-TOJYOOI CETMEHT.

SABneHUs 3apu OOBSICHAIOTCS PACCESTHUEM CBETa MeEJIbYalllIMMU
YyacTUIlaMi aTMOC(epHBIX aspo3osieit U audpakiyen cBera Ha Gosee
KpPYTIHBIX YaCTULIAX.

10.3. CnenmyeT ynoMsIHYTh O SIBJIEHUU 300uakanbhozo ceéema. Tak
Ha3bIBAIOT HEXHOE CUSIHMUE B BUAE HAKJIOHHOTO KOHYCA, HAIlpaBJICH-
Horo 1o 3KkiunTuke. OHo Habmonaercst Hag CoJHLIEM, HAXOOSLIMMCS
IOl TOPU30HTOM, HO yX€ Ha TEMHOM Hebe, T.e. Mmocjie KOHLA WIH 0
Hayajla aCTPOHOMHYECKUX cyMepeK. CKBO3b 3TO CUSIHUE TIPOCBEYMBAIOT
3Be30bl. B TpomMuyeckMx IIMpOTaxX 304uMaKajibHBI CBET HalmiomaeTcs
JIydlle, yeM B yMepeHHbIX. CUMTAIOT, YTO 30AMaKaJIbHBINA CBET BbI3BAH
paccesTHUEM COJTHEYHOTO CBETA KOCMUYECKON (METEOPHOM) MBLIBIO.

11. BUWIMMOCTDb

OtnajieHHbIE TIPEAMETH BUOHBI XyXe, YeM ONM3Kue, U HE TOJIbKO
ITOTOMY, YTO YMEHBILUAIOTCS WX BHOUMBIE pa3Mmepbl. Jlaxe M OYEHb
OoJblIMEe TpeIMEThl HA TOM WJIM MHOM DAacCTOSSHUM OT Habmiomartess
CTAHOBATCS TUIOXO PAa3NMYMMBIMU BCJIEACTBHE MYTHOCTU aTMochephl,
CKBO3b KOTOPYIO OHM BUIHBI. JTa MYTHOCTh OOYCJIOBIEHA pacCcesTHUEM
cBeta B atMocdepe. [ToHATHO, YTO OHA yBEJIUYMBAETCS MPU BO3pacTa-
HUU a3pO30JIbHBIX MPUMECEH B BO3IMyXE.

1t MHOTUX MPAaKTUYECKMX 1€/ OYEHb BAXHO 3HATh, HA KaKOM
PacCTOSSHUM TIEPECTAIOT Pa3IMYaThCsl OYEPTAHMSI MPEIMETOB 34 BO3-
IyLIHOM 3aBecoi. PaccTosiHMe, Ha KOTOpOM B aTtMocgepe IepecTaor
pa3IMyaThCsl OYEPTAHUS TPEIMETOB, HA3bIBAECTCSI 0AAbHOCMbIO 8UOU-
Mocmu, WM TIPOCTO BHAUMOCTBIO. JaJbHOCTh BUOMMOCTH Yallle BCe-
TO OMNpenesieTCs Ha IJIa3 MO OMNpPEIeSIEHHBIM, 3apaHee BHIODAHHBIM
00BeKTaM (TeMHBIM Ha ¢oHe Heba), pacCTOSIHUE O KOTOPBIX U3BECT-
Ho. MeeTca Takke M panx GoToMeTpUYECKUX MPUOOPOB I onpene-
JIEHUSI BUTUMOCTH.

B o4eHb YHCTOM BO3IyX€, HAallpUMEp apKTHYECKOTO MPOUCXOXIE-
HUSI, JAJIbHOCTh BUAUMOCTH MOXET JOCTUIaTh COTEH KWJIOMETPOB, TaK
KaK ocJiabjieHre CBeTa OT MPEIMETOB B TAKOM BO3QyXE MPOUCXOOUT 34
CYET paccesHUsI NMPEUMYIIECTBEHHO HAa MOJIEKY/Iax Bo3myxa. B Bozmyxe,
comepXalleM MHOIO IbUIM WIM MPOXYKTOB KOHACHCALlMU, JaJbHOCTD
BUIMMOCTH MOXET TOHIDKAThCSI IO HECKOJIBKMX KWIOMETPOB U Aaxe
1o MmerpoB. Tak, mpu ciaboM TyMaHE JAJIbHOCTh BUOUMOCTH COCTAB-
qstet 500—1000 M, a MpU CWIBHOM TYMaHE WIM CWIBHON IMeCYaHOM
Oype MOXET CHMXKAThCS JO NECATKOB U JaXe HECKOJIbKUX METPOB.
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12. 3AKOH OCJIABJIEHUSA PATUALINNA

12.1. IlornoumieHrue U paccessHUE BMeECTe OCIA0NSAIOT IMOTOK COJM-
HEYHOW pazvaluM, MPpOXOnsuiei cKBO3b aTMocdepy. BriBenem 3akoH
ocyabyieHUs1 pagualyu.

Paguanus ocnabnsiercsi B aTMocgepe IMyTeEM MOIJIOIIEHUSI U pac-
CesTHUSI MPOIMOPLHUOHAIBLHO CaMOMY IOTOKY pamuanuu (4eM Oosblie
MOTOK, TEM IIPU MPOYUX PAaBHBIX YCJIOBUSX OOJIbLIE MOTEPS] pagua-
LMHU) U KOJUYECTBY TMOTJIOMIAIONIMX M PaCCEUBAIOIIMX YACTUIl HA ITyTH
aydeit. KoauyecTBo YacTHL 3aBUCHUT OT JUIMHBI ITYTH JIy4€il CKBO3b aT-
Mocdepy U OT IUIOTHOCTH Bo3myxa. JUIsi KaXXnoi ITMHBI BOJTHBI KO3(g-
GUIMEHT MPOMOPLIMOHAJIBHOCTH CBOM, TaK KaK MOIJIOLIEHHE HM30Mpa-
TEJBHOE, a PACCEIHUE TAKKE 3aBUCHT OT IIMHBI BOJHBIL. LI MPOCTOTHI
[IPOBEIEM DACCYXACHHUE [UISl BCErO IMOTOKA paaualiuM, MPUHSB HEKO-
TOpBIA cpenHuil KO3(PULIMEHT NMPONMOPIMOHAIBHOCTA. TaK KakK IUIOT-
HOCTh BO3[yXa C BBICOTOM H3MEHSIETCS, TO CHayajla HaruileM Aaud-
(dbepeHLIMAIBHOE YpaBHEHHME IS OCIA0JIEeHUs MMOTOKAa paavaluu S Ha
BEJIMYUHY dS B GECKOHEYHO TOHKOM CJIOE aTMOC(HEDPHI C TUIOTHOCTHIO
BO3IQyXa p, B KOTOPOM ITyTh JIy4eil TaKKe paBeH Majioi BeJMduHe dl:

ds = —eSpdl, (3.4)

Iae € — Koa(pGUIMEHT MPONOPLHOHAJIBHOCTH, TaK Ha3bIBaAEMBIN Mac-
coevlll nokasamensv ocrabnenus. HTErpypysi 3T0 BHIpaXEHHUE OT BEPX-
Hel rpaHMUlb aTMocephl, Kyaa Jiyd BXomuT B Touke A (puc. 3.4) c
3HEPTeTUYECKON OCBELIEHHOCTBHIO S, JO 3€MHOI ITOBEPXHOCTH, Kyda
Jlyd nagaeT B TOYKE B ¢ 3HEPreTUYECKOH OCBELLICHHOCTBIO .S, MOMy4YHM:

B i B B

5 =-¢[pdl, wm InS =InSy ~ e [pdl;

A A A

HOTCHUMUPYSI, MOTyYUM

B
- dl
s =S " (3.5)

B

BripaxkeHue jpdl — Macca BO3lIyxa, IpOXOAMMasl JIyYaMH, TIpU IUIO-
A

IWanyd MOMEPEYHOro CEYEHUs MOTOKAa paavalliM PaBHOM €IUHHUILIE.

BeeneM ewe maccy M, BepTHKaIbHOTO CToN0a aTMocdephl, pacmono-
XEHHOTO Hajl IyHKTOM HaOJIofeHMs, OTHOLIEHue m = M/M, u npo-
U3BEACHUE T = €M, Ha3pIBaEMOE ONTHYECKOI TONIIMUHON aTMOCHEPHI.
Torma ¢opmyiy (3.5) MoXHO TepenucaTh B BHIE

§= 8™, (3.6)
WK, 0003HaYUB €' yepes p, MoydYuM
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Puc. 3.4. K BriBoay ¢opmynsl Byrepa
S=S,p", 3.7

[I€ p — TAaK Ha3bIBa€Mblii MHTETPAJIbHBIA K03ghguyuenm npospavrocmu
(Taxxe o000IIEHHBIH U1 JIydyeit Bcex IIMH BoyiH). @opmyia (3.7) Ha-
3biBaercst gopmyaoi Byzepa. Tlpn m=1, 1.e. npu CoinHlie B 3€HUTE,
§=58,p, a p=35/S,. CnenosatenbHo, Ko3(GHLUUEHT MPO3PAYHOCTH
MTOKAa3bIBAET, KaKasi HOJSI COJTHEYHON pagualy JOXOOUT IO 3EMHOM
MOBEPXHOCTH TPU OTBECHOM TAJCHHH COJTHEYHBIX JIy4eid.

OTHouleHHe m, Ha3bBIBAEMOE OITHUYECKON Maccoil aTMocdephl,
3aBUCUT OT BhicoThl ConHla A, Hax ropusoHToM. IIpu Bbicote CoiH-
ua 6onee 30° ontuueckas Macca arMocdepnl OyIET ¢ JAOCTATOYHBIM
npubMDKEHUEM paBHa m = cosec iy, a dopmyna (3.7) MoxeT ObITb
nepernyucaHa TakK:

§= Sypeosechs, (3.8)

ITpu 3HauyeHusAx h, < 30° 3aMeHa m Ha COSEC A, HENOMYyCTUMA M3-32
CYLLECTBEHHOTO BIUSAHUSA chepUIHOCTH aTMocdephl, a TaKXe pedpak-
LIMH; 3aBUCUMOCTb m OT h, ctaHOBUTCA Gosee cioxHoi. Ilpu A= 0°,
T.e. ipu CoJiHIle HAa TOPU3OHTE, M PABHO HE OECKOHEYHOCTH, a 35.

12.2. Kak Mbl BUIENH, MOTOK COJIHEYHON paaMallii S, Ha BEpXHeit
rpaHulie atMocgepsl B J1I000H NEHb (B JII0OOH MOMEHT IMOJIOXEHHS
3emun Ha opbute BoKpyr CoJHIIA) CBSA3aH C COJMHEYHON MOCTOSHHOM

COOTHOLICHUEM
\2
r
SO = S(; (—) N
r

rae r — paccrosiiue 3emun ot CoJiHIIAa B MOMEHT HaOMIONEHUS, 7 —
149,6 - 106 xM — cpemHee 3HaYEHHUE 3TOI BEMMYMHBL. TakuM o6pasoMm,
TMOTOK §, MOXHO PAacCudTaTh M, M3MEPHB IOTOK COJNHEYHOH pamua-
LIMM Y 36MHOI MTOBEPXHOCTH TpH onpenaeieHHoM Beicote CoOJHLA, MO
dopmyne (3.8) HaliTH 3HaYEHHME HHTErpajJbHOrO (I BCEro IMOTOKA
paauauuu) KoadduumeHTa Mpo3payHOCTU IS JAHHOTO MOMEHTA.

116



Onupasich Ha CyILLIECTBYIOLLYIO TEOPHMIO PAaCIPOCTPAHEHHS palMalyy B
UreanbHOM aTtMocepe (He comepxallei BOISTHOrO rmapa M a3po30Jiei,
a COCTOALUECH TOJNBKO M3 MOJIEKYJ BO3[yXa), TECOPETUYECKUM ITyTEM
MOXHO PacCYMTaTh MHTErpabHbIA KO3((DHULIMEHT Mpo3payHOCTH. s
UaeabHOM aTMocdepbl MHTErpaibHBIA K03(PHUIIUEHT MPO3payHOCTH
cocrapisieT okosio 0,9; B peabHbIX aTMOC(HEPHBIX YCJIOBUSX Ha paB-
HHHE OH Kojebsercd ot 0,60 no 0,85 (3MMO# HECKOJIBKO OOJIblIE, YEM
neroM). C BO3pacTaHUEM COIEPXAHMs BONSHOIO Iapa B BO3OyXe KO-
3hGUILIMEHT MPO3PaYHOCTH HECKOJIBKO YObIBaeT. C yBeIUYEHHEM IIIH-
poThl KO3(pDHLUUEHT MPO3PaYHOCTH BO3PACTAET B CBSI3M C YObIBAHHEM
JaBJIEHUS] BOASIHOTO IMapa Y MEHBIIIECH 3ambLICHHOCTBIO aTMOCGeEphl B
BBICOKMX IIMPOTAXx.

13. PE3YJIbTATBI MI3MEPEHHSA
NPSAMO¥ COJTHEYHO! PATUALIUU

13.1. U3 dopmynsl Byrepa ciemyeT, 4To mpH HEM3MEHHOM IpO-
3pa4HOCTH aTMOCGEPBI TIOTOK NPAMOU COAHEeYHOU paduayuu 3aBUCUT OT
ONTMYECKON MacChl aTMOC(EpHI, T.€. B KOHEYHOM CYETE OT BBICOTHI
Comxua. IlostoMy 6 meuenue Ons nomok coaneuHoli paduayuu cHa4ara
bbicmpo, nomom mednennee Hapacmaem om ocxooa Coanuya 00 noayoHs
U cHauanra MedaeHHO, nomom Obicmpo ybbieaem om hnoayoHA 0o 3axoda
Connua.

Ho npo3payHocTh aTMOC(EpBI B TEYEHHE NHSA TAKXKE HECKOJBKO
meHsiercsi. [1oaToMy KpuBasi THEBHOTO XOa paguallii IaXe B COBEP-
IeHHO 6e3001aYHbIi [eHb OOHAPYXMBAET HEKOTOPHIE OTKIIOHEHUS OT
IVIaBHOM KpHBOi. OMHAaKO B CPEeAHHX BHIBOAAX HEPETYJIIPHOCTH OT-
IENbHBIX CYTOUYHBIX KPMBBIX CIJIAXHMBAIOTCS, U U3MEHEHUE pagyalii B
TeYECHUE OHA MpencTaBisiercs 6onee wiaBHbIM. TIpuBenem mwis npume-
pa OCpPETHEHHBIN 3a 22-JETHUI MEPUON JHEBHOMN X0 SHEPreTUYECKOM
OCBELLIEHHOCTH IPSIMOM COJTHEYHOM pamuaumu S (KBt/M?) B siHBape U
mione (puc. 3.5) mo HabGmoneHusiM MeTeoposyiornyeckoii 06cepBaTOpHUHr
MockoBCKOro yHUBEpCUTETAa TIPH SICHOM HeOE M MPH CPEOHUX YCIOo-
BUsIX obGnayHocTH. Ha pucyHKe npuBeneH U JHEBHOM XOI MHCOJSILUU
Ha FOPU3OHTAJIbHON MOBEPXHOCTHU S’ B STHBApE M UIOJIE TAKXKE IPH SIC-
HOM HeOe M NMPHU CPEIHMX YCJIOBHSIX OOJIAYHOCTH.

13.2. Paznuuus B 3HEPreTHYECKON OCBEIICHHOCTH B MOJIIEHD MPH
SCHOM HeOe B STHBape W MIOJIE B MEPBYIO OYEPEdb CBSI3aHbI C pa3IMyM-
MU B monyneHHo# BbicoTe ConHIIa, KOTOpas 3MMON MeEHbILE, YeM
netoM (puc. 3.5). D10 CBOMNCTBEHHO KaK MpSIMOi paTualli, IPUXONs-
WeH Ha MEPNICHIVKY/ISIPHYIO K MAJalolUM JIy4aM MOBEPXHOCTh, TaK U
MHCOMSILMU. B CyTOYHOM Xoe IMpsIMOil pamuallii OTPaXaeTcs TaKXKe
pasiMyHasi MPONOJDKUTENBHOCTh IHS JIETOM U 3uMoii. M3MeHeHue
OpSAMON paJvalliy B TEYEHHE OHS IPU CPEOHMX YCJIOBUSIX O0Ja4HOCTU
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Puc. 3.5. [IneBHo# xoi MpsiMoil COMHEYHOI pamuanuu B MockBe B siHBape U MO

MpU SICHOM Hebe (@) M TpH CPeAHUX YCIOBUSX obnadHocTH (6): I — Ha MoBepx-

HOCTb, TMEPNEHAUKY/SIDHYIO K JIyyaM B HIoJie, 2 — HAa rOPU3OHTAIBHYIO MOBEPXHOCTh

B Uiojie, 3 — Ha MeprneHAUKY/ISIPHYIO TOBEPXHOCTh B siIHBape, 4 — HA FOPU3OHTAIBHYIO
MOBEPXHOCTh B STHBape

CYILIECTBEHHO OTIMYAETCS OT M3MEHEHMI IpH sicHOM Hebe. M jerom
M 3UMOH BEJIMYMHBI paIMallii Ha MEPNEHIUKYISIPHYIO M TOPH30H-
TAJIbHYIO ITOBEpXHOCTh MEHBIIIE, YeM IMpH sicCHOM Hebe. Kpome Toro,
JIETOM MaKCHMaJIbHblEe 3HAYEHMS paIuiallii CMEIICHBI Ha IPEnIoy-
IIEHHbIE Yachbl. DTO OMpPENENACTCS CYTOYHBIM XONOM KOHBEKTHBHOM
00J1a4HOCTH, KOTOpasi HAYMHAeT pa3BUBaThcsl B 9—10 4 yTpa ¥ gOCTH-
raeT MakCMMyMa B MOJYACHHBbIE U TOCIENONYyACHHbIE Yachl, YMEHb-
11asi, TaKuM o0pa3oM paaualuio.

13.3. Ha pwuc. 3.6 npuBeieH ronoBoii X0I CPeIHEMECSYHBIX 3HAYE-
HUH MpSIMOM paiualii Ha MEPNEHIUKYJSIPHYIO .S ¥ TOPU30HTAJIBHYIO
S’ IUTOIIANKH, a TAKXKE XOA €XEMECAYHBIX MAKCHUMAJIbHBIX 3HAYCHUMH
Spax M0 HabmoneHusaM Meteopoornyeckoii obcepsaropun Mockos-
CKOTO YHMBEpCUTeTa. MUHHUMAaJIbHBIE 3HAYEHUS B YMEPEHHBIX LIUPO-
Tax MPHUXONATCS Ha Nekabpb, korma Beicota CoJHIIA BCEro MEHBIIE.
MakcuMasibHasi 3HepreTHYecKasi OCBEIICHHOCTh MPUXOAMTCS HE Ha
JIETHHE MeCSLIbl, 2 Ha BeceHHHe. Jleo B TOM, YTO BECHOI BO3MyX Hau-
MEHee 3aMYTHEH NPOIYKTaMU KOHIAEHCALMU M MaJlo 3ambuieH. JleTtoM
3aIMbUICHUE BO3PACTAET, A TAKXKE YBEJMUMBAETCS COAEPXAHUE BOMSTHOTO
mapa B aTMoc(epe, YTO HECKOJIBKO YMEHBILIAET pagualluio.

CpenHsisi moJyIeHHas: SHepreTHYecKasi OCBELIEHHOCTh B MockBe
B nekabpe 0,54, B anpene 0,76, B mae 0,82, B uioHe 0,85 u B Hioje
0,86 kBT/M?, a MaKCMMaJIbHbIE 3HAYEHUs] SHEPTETUUECKON OCBELIEH-
HocTu B ampene 1,05, B mae u vio”e 0,95 u B utone 0,99 kBr/M?2, yro
WUIIOCTPUPYET BHIIIECKA3aHHOE. MaKCHMaJIbHbIE 3HAYEHUSI CPEIHUX
BEJIMYMH SHEPreTUYECKON OCBELLIEHHOCTU MPUXOISITCS Ha JIETO, KOraa
caMast 6oJIbilasi POMOJDKUTEILHOCTb THS M BhicoTa CoJTHIIA.
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Puc. 3.6. T'ogoBoit xoa cpefHEMeCSYHBIX 3HAYEHUM MpPAMON pagualMy (IO JaHHBIM
Mereoponoruyeckoit o6cepBatoput MI'Y) Ha nepreHAUKYISpHYIO (S) U NOpM30HTATb-

HYI0 (S’) IUIOIIAAKK, @ TaKXe XOI €XEMECAYHBIX MAKCHMATbHBIX 3HaYeHHu# (S,,,)

BiusiHMe Ha MOTOK MPSMOI pagualiuM MONIOIIEHUS €€ BONSHBIM
napom xopoluo BugHo Ha nmpumepe IlaBnoBcka. Ilpu onHol u Toit Xe
Bbicote CosHiia Hal ropu3oHToM (30°) 3HepreTUYecKasi OCBEIIEHHOCTh
YOBIBAET C BO3PAaCTAHMEM abCOJIOTHOM BIaXHOCTH a (I/M3 Bo3myxa)
CIIEIYIOIIUM 00pa3oM:

a, t/mM3 2,8 4,8 6,4 8,7 11,6

S, kBr/M? 0,94 0,87 0,80 0,73 0,66

13.4. MakcuMabHbIe 3HAYECHHUSA TPSIMOM pagvalliK i HEKOTOPhIX
MYHKTOB TakoBbl (KBT/M?): Byxra Tukcu — 0,91, ITaBmosck — 1,00,
Upkyrck — 1,03, Mocksa — 1,03, Kypck — 1,05, Téwmcu — 1,05,
BnamuBoctok — 1,02, Tamkent — 1,06. Kak BuauM, MakcMMasbHbIE
3HAYEHMsT pagyali OYE€Hb MAJIO pacTyT C YObIBaHHMEM reorpaduye-
CKOH IIMPOTHI, HECMOTPSI Ha pocT BBICOTHI CoJHIIA. DTO OOBSICHSETCS
YBEIMYEHUEM BJIAroCONEpKaHHUs, a OTYACTH M 3albUICHHMEM BO3IyXa B
I0XHBIX IIMpoTax. Ha skBaTope MaKCHMMaJlbHBIC 3HAYEHMS pagvalliy
HE OYECHD MPEBBIIIAIOT JIETHHE MAKCUMyMBl YMEPEHHBIX IIIMpOT. B cyxoMm
BO3Ayxe cyOTponmuyeckKux mycThiHb (Caxapa) HaGMIOnaIMCh, OTHAKO,
3HayeHus 1o 1,10 KkBt/Mm2.

C BBICOTOM HaJl YPOBHEM MOPSI MAKCUMAJTbHBIE 3HAYECHMS paJyalin
BO3pAacCTaloT BCJICACTBHUE YMEHBILIEHUSI ONTUYECKOM TOMILMHBI aTMOcde-
pul ipu 1ot ke BeicoTe ConHua. Ha kaxnaeie 100 M BBICOTHI BEJIMYU-
Ha pamvalMu B Tpomocdepe yBenuumsaercs Ha 0,007—0,14 xBr/m2.
Ms1 yxe roBopwin, 4To MakCUMaJibHbie 3HAYEHUsI pagualldd, HaOJio-
JalolMecs: B ropax, mocturaior 1,19 kBr/m2 u 6onee.
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14. PE3YJIbTATBI WU3MEPEHUM
PACCEIHHON PATMAIIMH

Paccesnnas paduayus, nocmynaiowas Ha 20pU3OHMANbHYIO NOBEPX-
HOCMb, MaKxice UIMeHAemCs 68 meueHue OHA: eo3pacmaem 00 NOAYOHA no
Mepe yeeauuenus evicomul Coanya u yovieaem nocae noayous. Ha puc. 3.7
MPEACTaBJICH IHEBHOM XOI 3HEPIeTUYECKOM OCBEIIEHHOCTH PacCEsiH-
HOM pagMalliy TpH SICHOM HeOe Mo JaHHBIM MeTeopoioruyeckoi o06-
cepBaTopud MOCKOBCKOro YHHUBEpCUTETa It siHBapsi u uiwois. U3
JAHHBIX PUCYHKA CJIEAYET, YTO pAacCEsIHHasl pamguallusi 3aBUCUT OT
MPOXOJDKUTENILHOCTH AHA U BbicoThl COJIHLIA, a TAKKEe M OT MpOo3pay-
HOCTU aTMoc(ephl, OMHAKO YMEHBIUIEHUE MPO3PayHOCTH, T.€. YBEJIH-
YeHHE YMCJIa TTOMYTHSIOIIMX YacCTHUIl B aTMOc(epe, HE YMEHBIIAET, a
Yyeéeauuusaem pacCesiHHyIO paavaumio. KpoMe Toro, paccesiHHas paauva-
LMS B OYEHb IIIMPOKHX TpeJeiaX MEHSETCS B 3aBUCMMOCTH OT 00J1ay-
HOCTH, paiuMallusi, OTpaXeHHas1 06JIakaMM, TaKKe YaCTUYHO paccerBa-
€TCs, B CBSA3UM C 4yeM oOllas paccessHHasi pagvanusi Bo3spactaer. Ilo
TOH Xe MPUYMUHE OTPAXECHHE paguallid CHEXHBIM ITOKPOBOM YBEJIU-
YHBAET paccessHHyo paguanuio. Kak sumHo u3 puc. 3.7, paccessHHas
pagvaiysi Mpy CPeOHHX YCJIOBHSIX 0OJaYHOCTU OoJiee YyeM B ABa pasa
TIPEBOCXOIUT €€ BEJIMYMHY IpU SICHOM Hebe. B oTmenbHble OHU 00-
JIAYHOCTh YBEJIMYMBAET 3TY BEJIMUMHY B 3—4 pa3a. B Mockse cpenHee
MOJTIEHHOE 3HAYEHHE PACCESTHHOM pagvallM JIETOM IpU SICHOM Hebe
cocrapisier 0,15 kBr/M2, a 3umoii npy Hu3KoM COJHLE — TOJBKO
0,08 kBt/M2. OmHaKo MpH HE CIUIOIIHOW O6GJIAYHOCTH 3THU 3HAYEHMS
cocranisior jietoM 0,28 kBt/M2, a 3umoii 0,10 kBt/mM2. B ApkTuke
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Puc. 3.7. [IHeBHOI Xo@ paccesiHHOM COJIHEYHON paguauuu B MockBe (ZaHHble 00-
ceppatopur MI'Y) B siHBape U Miosie NMpU SICHOM Hebe (a) ¥ MpH CPeAHMX YCJIOBMAX
obnayHocTH (6)
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NP4 CPaBHUTEJIBHO TOHKMX 00JIaKaX U CHEXHOM ITOKPOBE paccessHHast
pamuauus jgetoM Moxer gocturate 0,70 kBt/mM2. OdeHb BeIMKa OHa
JetoM U B AHTapkTuae. C yBeIMYEHHEM BHICOTHI MECTAa HAll YPOBHEM
MOpsI paccesTHHasl paavaius yobiBaeT.

Pacceannas paduayus moxcem, makum obpasom, cyuecmeeHHo 00-
ROAHAMb NPAMYIO COAHeuHYI0 paduayuio, ocobenno npu Huskom Coanye.

PaccessHHass pagMaivsi He TOJBKO YBEJIMYHMBAET HArpeBaHHE 3€M-
HOM MmoBepxXHOCTH. OHA YBEJTWYMBAET U OCBELLIECHHOCTh HA 3€MHOM IMO-
BepxHocTU. OcoOeHHO cylliecTBeHHO (MHorma no 40%) yBenuyuBaeTcs
0011iasi OCBELLIEHHOCTh, €CJIM Ha HeOe ecThb 00Jsiaka, He 3aKphbIBAIOLLUE
COJTHEYHBII IHCK.

15. CYMMAPHASA PATNAIINA

BcIo COMHEYHYIO paTyaliio, MPHXOISIIYIO K 3eMHOM TTOBEPXHOCTH —
HpSIMYIO M PacCESIHHYIO — Ha3bIBAIOT cyMMmapHou paduayueli. Takum
o0pa3oM, cyMMapHasl pagyaiusi

Q= Ssinhy+ D, 3.11)

rme S — 3HepreTuyeckasi OCBEIIEHHOCTh TpsSIMOM paguauuer, D —
SHEPreTUYECKAsh OCBEIIEHHOCTb PACCESIHHOM panualmei, s, — BbICOTa
ConHiza.

Ilpu Ge3o06mauHOM Hebe cymMMapHasl paguallds UMEET CYTOUHBIH
XOo ¢ MAKCMMYMOM OKOJIO TOJyOHS WM TOOOBOM XOI ¢ MaKCMMYMOM
seroM (puc. 3.8). Yacmuunas obaauHocmb, He 3aKPbIBAIOWAS CONHEUHbI
duck, yeeauuueaem CyMMApHyI0 paduayuio no CPABHeHUI0 ¢ 6e3061a4HbIM
HeboOM,; noanas obaa4Hocmb, Hanpomus, ee ymeHvuiaem. B cpednem 06-
AGYHOCMb YMeHbuaem CyMMAapHyio paduayuro. T1o3ToMy JIETOM TIPHXOZ
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Puc. 3.8. [IHeBHO# XO& CyMMapHOil COJIHEYHOil pamMauuu B MockBe (ZaHHBIE 06-
ceppatropud MI'Y) B siHBape, ampesie, Miojie U OKTAOpe MpH sicHOM Hebe (a) M Trpu
CPEOHMUX YCJIOBUMSIX 00JauHOCTH (6)
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CyMMapHO#! paIMalyy B JOIOJYJEHHBIE Yachl B CpeaHeM OoJibllle,
4yeM B mocienonyaeHHble. [1o Toil ke nmpuyuHEe B MEPBYIO IOJOBHHY
roga oH 6GoJblIE, YEM BO BTOPYIO.

IMonyneHHsle 3HaYEHUsI CYMMAapHOM pagyalliM B JIETHHE MECSIIbI
non MockBoit npu 6e3001ayHoM Hebe B cpeanem 0,78 kBt/M?2, mpu
Corite 1 obnakax — 0,80, mpu crutowHo# obnayHocty — 0,26 KBr/M2

16. OTPAXEHUE COJIHEYHON PATUAIIUW.
IMOIIOIIEHHASA PATHUAIINA. AIBBETO 3EMJIM

ITagasi Ha 3eMHYI0 MOBEPXHOCTb, CyMMAapHasl pamgvaiusi B 0OJb-
1Ie# CBOEH YacTH MOMJIOIIAETCS B BEPXHEM TOHKOM CJIO€ TMOYBBI WIH B
GoJiee TOJICTOM CJIOE BOABI U MEPEXOIUT B TEIUIO, 4 YACTUYHO OTpaXKaeT-
cs1. BeuyHa oTpakeHUs1 COJHEYHOW paIyally 3eMHOM ITOBEPXHOCTHIO
3aBUCUT OT XapakTepa 3Toil MmoBepXHOCTH. OTHOIIIEHHE KOJIMYECTBa
OTPAXCHHOM pagualuM K oOleMy KOJIMYECTBY pagvallid, Manalolien
Ha JAaHHYIO TIOBEPXHOCTb, HA3bIBAETCS a1b0edo nogepxHocmu. DTO OT-
HOIIIEHHE BBIPAXAETCS B MPOLIEHTAX.

HTtak, u3 obuiero nmoroka cymmapHoit pamuaumu (Ssin g+ D)
OTPaXaeTCs OT 3EMHOM IOBEPXHOCTU YacTh ero (Ssin hy+ D)A, roe
A — ansbemo moepxHocTH. OcTalbHAsA YacThb CYMMAapHOM pagualvu
(8'sin A, + D) (1 — A) nornowiaercsi 3eMHOM MOBEPXHOCTBIO U MIET Ha
HarpeBaHue BEPXHUX CJIOEB MOYBBI M BOOBI. DTY YaCTb Ha3bIBAIOT H0210-
weHHoU paduayuell.

16.2. Arvbedo nosepxnocmu novev: MeHseTca B npeaenax 10—30%;
Yy BJIQXHOTO YEPHO3EMa OHO CHILKaeTcss N0 5%, a y CyXxoro CBETJIOro
rmecka MoxeT MmoBbIaThest 10 40%. C Bo3pacTaHUEM BIIAXXHOCTH ITO-
YBBbI aJIbOENO CHIDKAeTCs. Anbbedo pacmumenbrHo2o nokpoga — Jieca,
JIyra, nmojisi — 3akio4daercs B npenenax 10—25%. Aavbedo nosepxrocmu
ceexcesvinasuezo cheea coctassier 80—90%, dasrno nexcawezo cneza —
okoso 50% u Huxe. Aavbedo 21a0Kkoli 600HOU noeepxHocmu I TIpS-
MOl pagMallii MEHSETCS OT HECKOJIbKMX IPOLIEHTOB IPH BBICOKOM
ConHue no 70% 1nipy HU3KOM; OHO 3aBUCUT TaKXe OT BoJHEeHMs. s
paccesiHHOM pamyallid ajibbeno BOOHBIX MoBepxHoOcTell paBHO 5—10%.
B cpenHem anbbeno MOBEPXHOCTM MHpPOBOro OKeaHa COCTaBJISET
5—20%. Aavbedo eepxHeli nosepxHocmu 064aK06 — OT HECKOJBKUX IIPO-
ueHToB 10 70—80% B 3aBUCHMOCTH OT TMIIAa U MOLIHOCTH OOJIAYHOIO
MOKpoBa — B cpeaHeM 50—60%.

IlpuBeneHHbIe HMPPBI OTHOCATCS K OTPAXEHMUIO COJTHEYHOI pa-
IUAIMK HE TOJILKO BUIOMMOM, HO M 60 6cem ee chekmpe. DoToMeTpu-
YECKMMH CPEICTBAMM U3MEPSIOT AIbOSIO TONMBKO LIS 8U0UMOU paduayuu,
KOTOpOE, KOHEYHO, MOXET HECKOJIBKO OTIIMYAThCs OT alb0Oeno i Bee-
rO MOTOKA paavallvu.
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16.3. XapakTep pacrpeneieHus1 TUIaHETapHOTO aJIbOe0, MOTyYeH-
HOTO IT0 HAOJIIONEHUSIM C METEOPOJIOTHYECKUX CITyTHUKOB, OOHapYXU-
Ba€T PE3KUl KOHTPACT MEXAY 3HAYCHUSIMM alibOEIO B BBICOKHUX U
cpennux 1mpotax CeepHoro M FOXHOro mosyiapuii 3a mpeaenaMmu
30-i1 mapawtenu. B Tpomukax HanGoJiee BBICOKHE 3HAYEHHUS aibOeno
HaOMIONAIOTCA Hal IMyCThIHAMU, TaKMMU Kak Caxapa, B 30HaX KOH-
BEKTUBHOM obOnayHocTH Hapn lleHTpaisHON AMEPUKON M Haj aKBaTo-
PUSIMH OKEaHOB BO BHYTPUTPOITUYECKON 30HE KOHBEPreHLUU (Hampu-
Mep, B BOCTOYHOI YaCTH 3KBAaTOpPHAJIbHOW 30HBI THXOro OKeaHa).
B IOxHoM moJyiiapud HaGmiogaeTcsl 30HAIbHbBIA XOI M30JIMHUN aJlb-
Oeno BciencTsue 6osiee MPOCTOro paclpeAcyieHUsl CylUM M OKEaHa.
Haubonee BhicOKME 3HAYEHUS albOEI0 HAXOOATCSl B MOJISIPHBIX LIUPO-
Tax, IAe MpeobagaloT CHEXHBIE U JICASTHbIE MOJS.

16.4. Ilpeobaamarolasi 4acTh pagudallid, OTPAaXEHHOH 3eMHOM
TIOBEPXHOCTBIO Y BEPXHEH MOBEPXHOCTHIO 00JIaKOB, YXOOMT 3a Ipene-
76l aTMOcepbl B MUPOBOE MPOCTPAHCTBO. Takke yXOOUT B MUPOBOE
MPOCTPAHCTBO 4YacTh (OKOJIO OOHON TPEeTH) pacCEeSHHOW palUallvM.
Omuowenue yxodsauwjel 8 KOCMOC OMPANCEHHOU U PACCEAHHOU COAHEYHOU
paduauuu K obuemy Koauwecmay CoAHeuHOU paduayuu, nocmynaroueld K
ammocghepe, HOCUM HA36aHUE NAGHEMAPHO20 anbbedo 3emau, WA arvbedo
Semau.

B uenoM miaHetapHoe anbbeno 3emuu oneHuBaetrcs B 31%. Oc-
HOBHYIO YaCTh IUIAHETAPHOTO aibbeno 3eMIJIM COCTaBJISIET OTPAXEHUE
COJTHEYHOW pagualiui oOJIaKaMH.

17. U3JIYYEHUE 3EMHON MOBEPXHOCTH

BepxHue ciou MOYBbI M BOIBI, CHEXHBIN MTOKPOB M PaCTUTEILHOCTD
CaMH M3TYYaloT JVIMHHOBOJHOBYIO PAIWalIMIO; 3Ty 3eMHYI0 pacuayuio
Yawe Ha3blBarOm cOOCMBEHHLIM UIYHeHUeM 3eMHOL NOBEPXHOCMU.

CobOCTBEHHOE M3TyYEeHUE MOXHO pacCYMTaTh, 3Hasl abCOMIOTHYIO
TeMIlepaTypy 3eMHO# moBepxHocTH. ITo 3akoHy CredaHa—bomnbimMa-
Ha HU3JTy4eHHE aOCOJIIOTHO YEPHON MOBEPXHOCTH TMpHU aGCONIOTHOM
teMrepatype T OyneT

E . _=oT4

a.uy.T
Iie noctosiHHas o = 5,7 + 1078 Br/(M? - K%).

Onnako 3emitss He aGCOMIOTHO YEPHOE TEJIO, HO, OKA3bIBAETCs, €€
H3Ty4eHHe C OOJIBIION TOYHOCTHIO MOXET PACCMATPUBATLCS KaK U3ITY-
YeHUE Ccepoeo meaa. DTO 3HAYUT, YTO HA BCEX [UTMHAX BOJIH U3TyYECHME
3eMIM OTIMYAETCSI OT M3JIyYeHHs aOCOJIIOTHO YEPHOro Tejla Ha OOUH
U TOT 3X€ MHOXUTEJIb, OOBIYHO MPHUHUMaeMbiil paBHbIM & = 0,95. Ilo-
3TOMy M3JTydeHHe 3eMIH E, MOXHO onpenenuts o dopmyse (3.12):
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Puc. 3.9. UanyueHue abcomoTHO YepHOro Tesia mpu Temneparypax 200, 250 u 300 K
E,=3cT* (3.12)

Ipu +15°C, wm 288 K, E, pasto 3,73 - 10? Br/m2. Croib 6oJb-
11as OTAaYa paXMallii ¢ 3€MHOM MOBEPXHOCTH MpUBOIWIA Obl K OBICT-
poMy €€ OXJIaXIECHHIO, €CIM Obl 3TOMY HE MPEISITCTBOBAJI 06pamHbiil
npoyecc — TIOTJIOILIEHUE COJIHEYHOM M aTMOCGhEPHOM paguali 3eM-
HOM MOBEPXHOCTBIO. AGCOIOTHBIE TEMITEPATYPhl 3€MHOM MOBEPXHOCTH
3akmovaTcs Mexay 190 u 350 K. IIpu Takux TeMmepaTypax Hc-
IMycKaeMasi paIualus MpakKTHYeCKH MMEET JJIMHBI BOJH B Npeaesax
4—120 MKM, a MakKCUMyM €€ SHEpruM Impuxomutcs Ha 10—15 MxM.
CrnenoBatesibHO, BCA 3Ta paduayus UH@paxKpackHas, He BOCIIPUHHUMAE-
Masi mia3oM (puc. 3.9).

18. BCTPEYHOE M3JIYYEHHUE

18.1. ATMocdepa HarpeBaercs, Ioriolias Kak COJIHEYHYIO paaua-
LIMI0 (XOTS B CPaBHUTEJIHLHO HEOOJIBIION noje, okojio 15% Bcero ee
KOJIMYECTBA, MPUXOMAILIErO K 3e€MJIE), TaK M COOCTBEHHOE H3ITyYCHHE
3¢MHOM moBepxHOCTHM. KpoMe Toro, oHa mojy4yaeT TEIUIO OT 3€MHOM
MOBEPXHOCTH IyTEM TEIUIONMPOBOAHOCTH, a TaKKe NMPH KOHICHCAIIUU
BONSIHOTO Tapa, MCITApUBLIETocsl ¢ 3eMHO# moBepxHocTU. Harperas
atMocdepa u3mydaer cama. Tak Xe Kak M 3eMHasl NMOBEPXHOCTb, OHa
U3IITYYaeT HEBUAMMYIO MH(PpaKpacHYIO paIUalvio MMPUMEPHO B TOM Xe
JUana3oHe JUIMH BOJIH.

Bonbinas yacte (70%) atMochepHOi pagvaliiii MPUXOOUT K 3€M-
HOIl TIOBEPXHOCTH, OCTAIbHAsA YaCTh YXOOUT B MHUPOBOE MPOCTPAHCTBO.
ATMOC(EPHYIO pamyaliiio, MPUXONSAIIYI0 K 36MHOM MOBEPXHOCTH, Ha-
3IBAIOT 6cmpeyrbim utyveruem E , Tax Kak OHO HamlpaBJIEHO HABCTpEYy
COOGCTBEHHOMY MITY4EHMIO 36MHOM NMOBepXHOCTH!. 3eMHas MOBEPXHOCTb
ITONIONIAET BCTPEYHOE MITyYEHHE MOYTH LieIMKoM (Ha 95—99%). Ta-
KM 00pa3oM, BCTPEYHOE MITYYEHHUE SIBJISIETCS IS 3€MHOM IOBEpX-

1 YHoTpe6sIOT ele CHHOHUM — TPOTHBOU3TYYEHHE.
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HOCTM BaXXHbIM HMCTOYHHUKOM TeIUIa B HOIOJHEHHE K ITOIJIOLIEHHOMI
COJTHEYHOU pamuaimu. BeTpeyHoe M3TydyeHHE BO3pacTaeT C yBeIWde-
HUeM 00JIaYHOCTH, MOCKOJIBKY 00JlaKa CaMH CHJIBHO M3JTy4aloT.

st paBHUHHBIX CTAHLUUNA YMEPEHHBIX IIMPOT CPEIHEEe 3HAYECHHUE
BCTPEYHOTO M3TydeHus mopsaka 0,21—0,28 kBT/M2, Ha TOpHBIX CTaH-
msix — 0,07—0,14 xBt/M2. YMEHbLIEHHE BCTPEYHOrO M3IIYYEHHUSI C
BBICOTOI OOBSCHSIETCS YMEHBHICHHEM COAEPXAHMSI BONSHOIO Mapa.
HauGosnbiiee BcTpeyHoe uanydeHue — 0,35—0,42 kBt/M2 B cpenHem
TOIOBOM y 9KBAaTOpa, rae atMocgepa Hanbosee HarpeTa U 6orara BoIsi-
HBIM T1apOM, a K TOJIAPHBIM IIMPOTaM oHO yosiBaeT no 0,21 kBt/m2.

18.2. OcHOBHOI1 cybGcTaHIMel B aTMOCchepe, MTONIOIIAIONICH 3eM-
HOE M3Ty4eHHE U MOCHUIAIOLIEH BCTPEYHOE MITyYEHHE, SIBISIETCS BO-
AgHoil map. OH morjouaer UHGPAKpPacHYI0 pagualuio B OOJIBILIOH
obnactu criektpa — oT 4,5 mo 80 MKM, 3a MCKJIIOYEHHMEM HMHTEpBAa
mexay 8,5 u 12 mxm. Ilpu cpenHeM comepxXaHWH BOISHOTO Iapa B
arMocepe pamvanus ¢ JUIMHAMM BOJIH oT 5,5 mo 7,0 MkM u Goree
TIOTJIOLAETCS TIOYTH ITOJIHOCTBIO, pagualivs OPYyruX JUIMH BOJIH — 4a-
CTUYHO, U TOJIbKO B MHTepBajie §,5—12 MKM 3eMHO€ H3JTydeHHUE IIPO-
XOOWUT CKBO3b aTMOc(epy B MHPOBOE MpPOCTPAaHCTBO. IloaToMy 3TOT
uHTepBai (8,5—12 MKM) Ha3bIBaCTCS OKHOM NPO3PA4HOCMU 045 3eMHO20
UTY4eHUs.

Okcud yaaepoda (yaaekucaoma) CWIBHO TOTJIOIIAET MH@paKpac-
HYI0O paguallyio, HO JIMILIb B y3KOM 0O0JIACTH CITEKTpa; 030H — cjiabee
1 TaKke B y3Koil obsnactu criektpa. [IpaBaa, momiolieHUe YIJIEKHUCIO-
TOl M O30HOM MPUXONUTCS Ha BOJIHBI, SHEPTHSl KOTOPBIX B CIIEKTpE
3eMHOro M3My4yeHMs1 6;1m3ka K MakcuMyMy (7—15 mMxM). XoTs1 conmep-
XaHME 3TUX MOMIOTUTENIEH B aTMochepe Majio, UX pocT (0COOEHHO
CO, BcnencTBue CXWraHMsi MCKOMAeMOro OPraHMYECKOro TOILIMBA)
NIPEBPATWICS B TMOCJIEOHEE BPEMS B MHUPOBYIO 3KOJIOTMYECKYIO IPO-
onemy. [leno B ToM, YTO Kak BoissHOM map, Tak U CO, ¥ HEKoTOpbIE
ApyTve ra3bl, MOTJIOLIAIoIIME [UIMHHOBOJTHOBYIO PalUallMio, CO3JAI0OT
TaK Ha3bIBAEMbII «ITaDHUKOBBIN 3¢hPeKT», T.€. COXPAHSIOT COJTHEYHOE
TeIUIo B 3eMHOM atMocdepe. Poct koHueHTpauun CO, u Opyrux mo-
DJIOMIAIONIMX JJIMHHOBOJTHOBYIO DalMalldi0 ra3oB MPHUBEAET K TOMY,
4TO MpU TOM Xe TMpHUXOnsuieil K 3eMie COMHEYHON pamualiu JOJis
OCTAIOLIETOCS] Ha TUIAHETE TeIUla YBEJIMYUTCSA. DTO MPUBEAET K yBeTHYe-
HMIO TEMIIepaTypbl KaK aTMocgepbl, TAK U 36MHOM IOBEPXHOCTH, T.€.
K NOTCIUICHUIO KJIMMATa, COLMAIBHEIE M IKOJIOTMYECKME ITOCIIENCTBUS
KOTOpOro MoKa TpYIXHOMpeAcKasyembl. B3BellnBasi OTHOCUTEJIBHOE
3HaYeHUE BONSIHOTO Mapa W JPYTUX Ia30B, HYXHO 3aMETUTh, UTO CO-
nepxanue CO, M JIpYIMX ra3os, MOMIOMIAIOIIMX JVIMHHOBOJIHOBYIO pa-
JMaLMIO, IO CPAaBHEHUIO C BOISHBIM ITAPOM MAJIO, U TTIO3TOMY 600SHOU
nap uspaem OCHOBHYIO POAb KAK 8 NO2AOWLEHUU 3eMH020 UNY4eHUs, MaK
U 80 BCIMPEUHOM URNYHEHUU.
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19. DOPEKTUBHOE U3JIYYEHUE

19.1. BcTpeyHoe U3TydyeHUE BCErla HECKOJIBKO MEHbIIE 3€MHOTO.
IlosTOoMy 3eMHasl TOBEPXHOCTb TEPSIET TEIUIO 34 CYET IMOJIOXUTEIBbHOM
Pa3HOCTH MEXIY COOCTBEHHBIM M BCTPEYHBIM H3JTydeHHeM. Pasnocmb
Mexcdy COOCMEeHHbBIM U3AYYEHUEeM 3eMHOU NO8epXHOCMU U 6CMPE4HbM
uanyuenuem ammocgepsi Hasoiéaiom sgpexmusnoim usnyvenuem E,:

E=E—-E,. (3.13)

BbdekTBHOE UITyYEHHE MPEACTABISIET CO0O0il YHUCTYIO MOTEPI0
JIy4MCTON 3HEPTUH, a CIIEAOBATEILHO, U TEIUIA C 36MHOI MOBEPXHOCTH
HOYblo. OHO U3MEpSETCS CIELMAIbHBIMU MPUOOpaMu — nupzeomem-
pamu. CoOCTBEHHOE UITYyYEHHE MOXHO ONpPEAETUTh Mo 3aKoHY Creda-
Ha—DbospliMaHa, 3Has TeMIiepaTypy 3eMHOM MOBEPXHOCTH, a BCTPEYHOE
HU3TYYEHUE BBIMUCIUTD 10 opmyie (3.13).

DbheKTHBHOE U3TYYEHUE B SICHBIE HOYM COCTaBJISIET OKOJIO
0,07—0,10 xBT/M? Ha PaBHMHHBIX CTAHIIMSIX YMEPEHHBIX LIMPOT U 10
0,14 kBT/M? Ha BBICOKOTOPHBIX CTAaHLMSX (A€ BCTPEYHOE MITyYCHHE
MeHbllie). C Bo3pacTaHueM O0O0JIAYHOCTH, YBEJIMYMBAIOLICH BCTPEYHOE
unydyeHue, 3¢p¢heKTHBHOE H3TydeHHE YObIBaeT. B o6iauyHyio moromy
OHO rOpa3oo MEHBIIE, YEM B SICHYIO; CJIEHOBaTEbHO, MEHBILIE U HOY-
HOE OXJIAXIEHHUE 36MHOM MOBEPXHOCTH.

DPdexTMBHOE HM3TyYEeHUE, KOHEYHO, CYIIECTBYET U B THEBHbLIE
yacel. Ho nHeM OHO mepeKphIBaeTCS WIM YaCTUYHO KOMIIEHCUDYETCS
MOTJIOLLCHHON CONMHEYHOM pamuauueit. IToaroMy 3eMHasi MOBEPXHOCTb
JTHEM TeIUIee, YeM HOYBIO, HO M 3(eKTUBHOE UITydEHHE THEM OOJIBLIIE.

B cpednem 3emnasn noeepxnocmo 6 cpeOHux wupomax mepsem uepe3s
pekmueHoe uznyueHue NPUMEPHO NOAOBUHY MO20 Koautecmea menia,
KOmopoe OHa noay4aem om NO2A0UWEHHOU paduayuu.

19.2. Tloromas 3eMHOE M3TyY€HHE W MOChUIasi BCTPEYHOE H3ITY-
YeHHE K 3€MHO#H IOBEPXHOCTH, aTMOC(HEpPA TEM CaMbIM YMEHBIIAET
oXJIaXIEHUE TOCNIEAHE B HOYHOE BpeMsi CyTOK. JIHeM XXe OHa Majo
MPENSTCTBYET HArpeBaHUIO 36MHOM IMMOBEPXHOCTH COJIHEYHOW pamua-
yeil. BTo BIMsIHUE aTMoc(ephl Ha TEIUIOBOM PEXUM 3€MHOM MOBEPX-
HOCTU HOCUT Ha3BaHHUE MenAuUYHO020, UAU NAPHUK08020, 3¢gexma
BCJICAICTBHE BHEIIHEH aHAJIOTHMU C JEHCTBUEM CTEKOJ TETUTHIIBI.

20. PAIII/IAIJII/IOHHHﬁ BAJIAHC
3EMHOMH IMOBEPXHOCTH

Pa3HOCTb MeXy ITOIJIONIEHHOM paguauueid U 3Q¢GEKTUBHBIM U3-
JIy4YEHHEM
B=(Ssinhg+ D) (1 —A) —E, (3.14)
Ha3bIBAIOT PAOUALUOHHBIM OANAHCOM 3eMHOU NOBEPXHOCMIU.
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Puc. 3.10. CyrouHslit xox paaMauMoHHoro Ganarica B Mockse (MIY) B siHBape U Mione

Kak BugHO U3 naHHBIX puc. 3.10, B HOYHBIE Yachl, KOrAa CyMMap-
Hasg pagualys OTCYTCTBYET, OTPULIATENbHBIA paguallMOHHBIA OajaHC
paBeH 3(PDEKTUBHOMY H3JIYYEHHIO M TIOITOMY MEHSETCA B TEYEHHE
HOYM MaJIO, €CJIM TOJIBKO YCJIOBUS OOJIJAYHOCTH OCTAIOTCS OMMHAKOBHIMH.

PanualinoHHBIN GajlaHC MEPEXOIMT OT HOYHBIX OTPHLIATEJILHBIX
3HaYEHUI K QHEBHBIM IOJIOXHUTEJIBHBIM Mocie Bocxona ConHila mpu
BbicoTe ero 10—15°. OT MoMIOXMTENBHBIX 3HAYEHUH K OTPULIATEIbHBIM
OH mepexoguT mnepen 3axomoM CoJiHIIA NP TOM Xe €ro BBICOTE HaJ
ropusoHToM. IIpy HaJIMYMU CHEXHOro IOKpOBa paIUallMOHHBLIA 0a-
JIAHC TIEPEXOOUT K MOJIOXMUTENIbHBIM 3HAYEHHSIM TOJIBKO TIPH BBICOTE
Comxiza okosno 20—25°, Tak Kak npu 6OJBLIOM aab0eno CHera Iorjio-
LIEHWE UM CyMMAapHOM paavaiuyd Maio. JIHeM pagMallMOHHBIN GajlaHC
pacTeT ¢ yBeJIM4YeHUEM BhIcOThl COJTHIIA U YOBIBAET C €€ YMEHBILIEHUEM.

CpenHue mojyaeHHbIE 3HAYeHMs pagMallMOHHOro GamzaHca B
Mockse jeTom mpu scHoM HebGe okono 0,51 kBT/M2, 3MMO# TOJIb-
ko 0,03 xBT/M2, NIpy CPEeAHMX YCIOBHMSAX OOGJAYHOCTH JIETOM OKOJIO
0,3 kBt/M2, a 3uMoli GIM3KHU K HYIIIO.

21. MBJIYYEHUE B MUPOBOE ITPOCTPAHCTBO

B 1. 19 roBopmiioch, YTO UITy4EeHHE 3EMHOM MOBEPXHOCTH B GOJIb-
el YyacTU momioluaeTcss B atMocdepe M JIUMIIb B MHTEpBAJIE JIMH
BOJH 8,5—12 MKM NpPOXOIMT CKBO3b aTMOC(EpPy B MHUPOBOE IpPO-
CTPAHCTBO. DTO YXONSILEE BOBHE KOJIMYECTBO COCTABJISIET 68Ce20 0K0AO
12 edunuy, ecau npuname npumok CoaHeuHol pacuauuu Ha ZPaHuyy am-
Mocghepot 3a 100 edunuy. Ho i cama ammocgpepa uzayuaem e muposoe
npocmparcmaeo okoao 57 edunuy, m.e. 8 HeCK0AbKO pa3 Goavlue, yem 3em-
HaA noéepxHocMb.
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HamyyeHue HIDKHUX CJIOEB aTMOcdephbl MOTJIOLIAETCS B BhILIEIIE-
Xanmx ee cnosx. Ho mo Mepe ymaneHusi OT 3eMHOM MOBEPXHOCTU CO-
JiepXaHWe BOMSHOrO Iapa, OCHOBHOTO MOIJIOTUTENS paaualiii, YMEHb-
HIaeTcs, 1 HyXXeH Bce 0oJiee TOJCThIN CI0M BO3MyXa, YTOOBI MOIJIOTUTh
U3Ty4YeHHE, MMOCTYMAIolee OT HIDKeJexalux cinoeB. HaunHas ¢ HeKo-
TOpOi BBICOTHI BOISHOIO Iapa BOOOIIE HEJOCTATOYHO I TOTO, 4YTO-
OBl IOIJIOTUTh BCE M3ITyYEeHHE, UOYIEE CHU3Y, U U3 3TUX BEPXHHUX
CJIOEB YacTh aTMOC(EPHOTO UITYYCHHUSI YXOOUT B MUPOBOE IMPOCTPAH-
ctBo. IlomcyeThl MOKa3bIBAIOT, YTO HaWOOJIee CWIBHO H3Tydalollue B
MPOCTPAHCTBO CJIOM aTMOCQeEpHI JieXaT Ha BeicoTax 6—10 kM. UMH-
HOBOJIHOBOE M3JTyYEHHE 3€MHOM MOBEPXHOCTH M aTMOCOhEphl, yXOIs-
Ilee B KOCMOC, Ha3sbIBaeTcs yxodaueil paduayueii. OHO COCTaBISIET
oKoJIo 69 enuHuL, eciv 3a 100 eAMHULI TTPUHATH TPUTOK COJTHEYHOM
pamMaumy B atMocgepy. BMecTe ¢ oTpaXXeHHOM U pacCesTHHON KOPOTKO-
BOJIHOBOM COJTHEYHOHM pagMaliei, BHIXOASIICH 3a Mpenesibl aTMocGhephl
B KojinyecTBe OKoyio 31 enuHMI (CM. B 1. 17 o TUTaHeTapHOM aibbeno
3emun), 3Ta yXoadiiasi pagdalMs KOMIIEHCHUPYET MPUTOK COTHEYHOM
panuaiu K 3emie. Taxkum obpazom, 3emas emecme ¢ ammocgepoli me-
pAem cmoabKo Mce paduauyuu, CKoAbKO U noaysaem, m.e. Haxooumcs 6
cocmosHuu aywucmoeo (paduayuorHo20) pagHOBeCUs.

22. METOAbI UBMEPEHUA PATUALIUUN

ns u3MepeHuUs mpsIMOM U pacCesIHHOM COJIHEYHON pamualivy,
pagvalMoHHoOro 6ajiaHca M ApYTMX BUIOB paivaliMM CYLLECTBYET MHOIO
npuOOpPOB KaK ¢ BU3YAJIbHBIMU OTCUETAMM, TaK U C aBTOMATHYECKOM
peructpanueit. OrpaHUYMMCS paCCMOTPEHHEM OOLIMX MPUHLIMIIOB HX
MTOCTPOEHHUSI.

Tlpuboper 0ns uamepenus npamou coaHe4HoU paduayuu HA3bI6arOMm
nupzeauomMempamy U GKMUHOMempamu, 045 U3MePeHUs paccessHHol padua-
YUU — NUPaHOMempamu, 045 uameperus pacuayuorHoeo baranca — 6aaH-
comepamu.

Jnsa u3MepeHMUsl pamMallud TPUMEHSIETCS 3aYEPHEHHAs METaJUTU-
yecKasl IUIaCTMHKA, KOTOpasi IO CBOMM ITOIJIOIIAIOLIMM CBOMCTBaM
MPaKTHYECKU HUACHTUYHA aOCOIIOTHOMY YEPHOMY Tely, T.€. MOIJIoLa-
€T U MpeBpallaeT B TEIUIO BCIO MANalollyl0 Ha Hee paguauuio. Bo
MHOTHE TPUOOpHI BXOASAT, KPOME TOrO, TUIACTUHKU ¢ O€/oil moBepx-
HOCTBIO, TIOYTH TMOJTHOCTBIO OTPAXAIOLIHME MAJalolyl0 pagualuio.

B xomnencayuonnom nupeeauomempe Anecmpema 3a4EpHEHHAs] Me-
TaJUIMYeCKas TUIACTUHKA BhICTaBJsieTcsl Ha CoJHIlE, a apyras Takas Xe
IUIACTUHKA OCTaeTcsl B TeHU. MeXIy IUIaCTUHKaMHU BO3HUKAET pa3-
HOCTb TEMITEpaTyp. DTa pa3HOCTh TEMIIEPATYp MEpEAAeTCsl CrasiM Tep-
MO3JIEMEHTA, MPUKIECCHHLIM (C M3OJISILIMEH) K TUIAaCTUHKaAM, U TEM
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CaMbIM BO30YXIAaeT TEPMO3IJIEKTpUUECKMN TOK. Yepe3 3aTeHEHHYIO
IUIACTMHKY IIPOITyCKaeTcsl TOK OoT O6arapeM, MOKa IUIaCTUHKA HE Harpe-
eTcsl JO TOHM Xe TeMIlepaTyphbl, 1O KOTOpOH Harpeyiach COJIHEYHBIMU
JIyyaMM TepBasl TUIACTUHKA; TOIIa TEPMOIIEKTPHUYECKUIA TOK MCYE3acT.
ITo cuse mpory1IEHHOro «KOMITEHCUPYIOLLIET0» TOKA MOXHO OINPEIE/IUTh
¢ moMolublo 3akoHa JIxoyns—JIeHa KoJu4ecTBO TeIUia, MOTyYCHHOE
BTOpOI1 TUIacTUHKONH. OHO paBHO KOJUYECTBY TEIUIA, MOJyYEHHOMY OT
ConHua nepBoii rwuiacTUHKOM. OTcioga MOXHO OINPENEIUTh BEJIMYMHY
CoNHeYHO! pamuauuu. ECcTh U Apyrue TUMBI MUPreIMOMETPOB.

B mepmosnexmpuveckom axmunomempe Casuroea—SHuuesckozo
INpUEMHAs1 YaCTh MPEACTABISAET CO00M TOHKUI METAUTMYECKUN 3a4yep-
HeHHBIA muck. K HeMy yepe3 M30JIALMIO MPUKIEEHb HEUETHBIE CIIau
TepmobaTapen. YeTHrIE crlau TepMobaTaper MpUKIEEHBI TaKXKE Yepe3
H30JALIMI0O K MEOHOMY KOJjblly B Kopryce mpubopa. [lox BiusiHMEM
COMHEYHO! paIuallid BO3HMKAET IEKTPUUYECKUI TOK, IO CHJIE KOTOPO-
IO OMpPENE/ISIIOT UHTEHCUBHOCTb pamvaliiu. sl 3Toro HyXeH MEpeBOa-
HOM MHOXUTEIb NMPUOOpa, KOTOPbIN OMNpeAesaeTCsl IMyTEM CPaBHEHMS
¢ a0COMIOTHBIM MPUOOPOM — TNMHPreIUOMETPOM.

B nuparomempe nipreMHasi 4acThb Yalle BCETO MPEACTABISET COOOMA
Oarapelo TEpMO3JIEMEHTOB, HAIpUMEP U3 MAHTaHMHA M KOHCTAHTAHa,
C 3auepHEHHbIMU U OenpiMu criassmu. [IprieMHast yacth pubopa JOIK-
Ha MMETh TOPU3OHTAJILHOE MOJIOXEHHME, YTOOBl BOCIIPUHUMATh pacce-
SHHYIO pagualMIo cOo Bcero HebecHoro cBoma. OT mMpsIMOM COJTHEUHOM
pavaLMM OH 3aTEHEH 5KPaHOM, a OT BCTPEYHOIO MITy4eHHUs aTMocde-
pbl 3allMIIEH CTEKJISSHHBIM KojmakoM. Ilox nmeicTBMeM paccesiHHOM
pagvialiii YepHble W Oelbie Crlad HarpeBalOTCsi HEOOWHAKOBO U BO3-
HHMKAET TEPMOAIEKTPUYECKUI TOK, IO CUJIE KOTOPOTO OMNpeNesioT 3Ha-
YeHHEe pamualvu (3apaHee YCTAaHABIMBAECTCSI MEPEBOAHOM MHOXWUTEIb
npubopa). Ilpyu nM3MepeHUsIx CyMMapHOM paagvalluM MUPAHOMETP He
3aTCHSIOT OT MPSIMBIX COJTHEYHBIX JIyYEH.

PanuaiiioHHbIit GajlaHC OMNpERENSIETCS Mmepmoanekmpuveckum 6a-
AGHCOMepoM, B KOTOPOM OJHA 3aYE€pHEHHas MpUeMHasl IUIaCTUHKA Ha-
npaBjieHa BBEPX, a Apyras — BHHU3, K 3€MHOI MoBepxHocTU. Pa3HuIa B
HarpeBaHUM TUTACTHHOK ITO3BOJIET OIPENE/IUTh BEJIMYMHY PaavallMiOH-
Horo GayiaHca. Houblo oHa paBHa BeMYUHE 3¢h(HEKTUBHOTO UITYYECHMS.

nst asmomamuueckoii pecucmpayuu U3MEpEeHU TEPMOIJIEKTPU-
YECKMiA TOK, BO3HUKAIONIWI B aKTHHOMETpE, IMUpaHOMETpe, GanaHCco-
Mepe, TIONAIOT Ha camonuulywuii anexmporHbll nomexnyuomemp. Yiame-
HEHMSI CWJIbI TOKA 3aMMCHIBAIOTCS HAa IBIXYIIECHCS OyMaXXKHOM JICHTE.
[Tpy 3TOM aKTHMHOMETP JODKEH aBTOMATHYECKM BpalllaThCs TaK, 4YTO-
Obl ero mpreMHas 4yacThb cienoBajia 3a CoyiHIleM, a MMPAHOMETP JOJi-
XeH OBbITh BCErla 3aT€HEH OT IMpSIMOH pagualMy 0co00i KOJbIIEBOM
3aLLUTOM.
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23. PACIIPEJAEJIEHUE PATMAIIMHA
«HA TPAHULIE ATMOC®EPBI»

23.1. lns KIMMATOJIOTHMH IPEACTABISAET CYLIECTBEHHBIH MHTEPEC
BOMPOC O PACMpelnesieHUd MPUTOKA W OTHAYM pagualliy IO 3€MHOMY
wapy. PaccMoTpuM cHavyajia pacnpenesieHHME COJTHEYHOH pamualli,
MPUXONSICH Ha TOPU3OHTAIbHYIO MIOBEPXHOCTb «HA TpaHHUILIe aTMocde-
pBl». DTUM MBI JOIyCKaeM, YTO HET HM TOIVIOLIEHUSI, HU PACCESHUS
paavauuMd, HU OTpaXeHHUs ee obiakaMu. PacripenesieHue COJTHEYHOM
paavalMy Ha rpaHMlLe aTMocdepbl AEHCTBUTENBHO CYILECTBYET Ha
BBICOTE HECKOJIBKMX HECSITKOB KWJIOMETPOB. YKa3aHHOE pacrpeneie-
HUE HA3BIBAIOT MO TPAAULIUU COAAPHHIM KAUMAMOM.

23.2. Y3 n. 5 HaM M3BECTHO, KaK MEHAETCA B T€YeHHE roia Cojl-
HEYHas MOCTOsIHHAsA, a CJIeJOBATEIbHO, KOJIUYECTBO paluallvii, TpH-
xonsuee K 3emse. Eciu omnpenessiTe COMHEYHYIO ITOCTOSTHHYIO LIS
tdaxktuyeckoro pacctossHusi oT 3emun no CojHIa, TO MPH CpeIHEM
ronoBoM 3Hayenuu 1,367 kBt/m? oHa Gyner paBHa 1,416 kBT/M? B sH-
Bape u 1,324 xBt/m? B uione. CrnenoBatesibHo, CeBEpHOE MOJIYLLIAPHUE
3a JICTHUIA ACHB TMOJTYYaeT Ha IpaHUlle aTMOC(HEpPhl HECKOJIBKO MEHb-
ure paguauuu, 4yem IOxHoe mojtymniapue 3a CBO#A JIETHUIA IE€Hb.

23.3. KonuyecTBO pagualliH, ITOJy4aeMoe 3a CYTKM Ha IpaHUIE
atMocdepsl, 3aBUCUT OT BpEMEHU roga 4 MpoTthl Mecta. Ilom Kax-
IOl LIMPOTON BpeMS rofia OMNpenesieT MPOIOJDKUTEIbHOCTh JHEBHOIA
YaCTU CYTOK M, CJIEIOBATEJIbHO, MPOIOJDKUTEIbHOCTh MPUTOKA paaua-
uvy. Ho mon pasHbIMM LIIMpOTaMM MPOIOJDKUTEIBHOCTb JHEBHOM YacCTH
CYTOK B OHO U TO Xe€ Bpemsi pa3Has. ITo-pasHOMy MEHSIETCSI OHA U B
TedyeHue roaa (puc. 3.11).

Ha nontoce ConHuie 1eTOM He 3aXOOUT BOBCE, a 3UMO# HE BOCXO-
IUT B TeyeHue 6 MecsieB. Mexoy MOTIOCOM U MOJSIPHBIM KPYTOM
CorHLIe JIETOM HE 3aXOIUT, a 3MMOit HE BOCXOIWT B TEYEHHE MEPHOIA OT
rnoiyrofa 1o ogHUX cyToK. Ha skBaTope mHEBHasl 4acTb CYyTOK BCErla

nponoskaerca 12 4. OT mosnsipHOro

" . Kpyra OO0 9KBaTopa IHEBHOE BpeMs

24 I] CYTOK JIETOM YOBIBAaeT, a 3MMOM BO3pa-
4 CTaer.

201~ 3uma slemo TIpuToK CcoNMHeyHO#M pamvMaliM Ha

1

T

5l TOPU3OHTAJILHYIO TOBEPXHOCTH 3aBHU-
CUT HE TOJILKO OT ITPONO/DKUTEILHOCTH
12 JIHS, HO U oT BbicoThl CosHua. Ko-

JIMYECTBO padualluy, NpUXOOsILICECA

Puc. 3.11. ITpoaoXuTebHOCTh AHEBHOM Ya-

CTU CYTOK B CaMblii KOPDOTKMHA 3MMHUH M B

CaMblif [UIMHHBIN JIETHUIA OEHb MO Pa3HbIMU
LIMPOTaMH
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Pue. 3.12. M3omieThl CyTOYHOrO MPUTOKA CONHEYHOM PAMMALIMM HA FOPU3OHTAIBHYIO
TIOBEPXHOCTb Ha BepXHe# rpaHuiie atMocdepsl (Mmx/M?) B 3aBUCUMOCTH OT ILUPOTHI
Y BPEMEHH roaa

Ha IPaHULE aTMOC(HEPHI Ha E€IMHULYY T'OPU3OHTAIBHOM MOBEPXHOCTH,
NpONOPIMOHANIBHO CUHYCY BbICOTHI CoyiHIA. A Beicota CojHLIA He
TOJIBKO MEHSIETCA B KaXIOM MECTe B T€YEHHME AHS, HO 3aBUCUT U OT
BpeMeHM roma. MakcuManibHast (B mosaeHb) Boicota CONHLA B A€HB
JIETHETO CONHIIeCTOSIHMA paBHa 90° — ¢ + 23,5°, rme ¢ — mmMpoTa Mec-
1a. Hanmenbias Beicora CojlHLIA B A€Hb 3UMHETO COJHLIECTOSHMS:
90° — ¢ —23,5°; B iy paBHomeHCTBMH Bhicota ConHila paBHa 90° — .
Taxum obpasoM, Bricota CojIHIIA HA 3KBATOpE MEHSETCS B TEUCHHUE
roxa ot 90 mo 66,5°, Ha Tporkax — ot 90 Ko 43°, Ha MOJNSAPHBIX KPY-
rax — ot 47 no 0° u Ha momocax — ot 23,5 mo 0°.

23.4. Utak, m1apoobpa3sHOCTh 3eMJIM M HAKJIOH TUIOCKOCTH KBa-
TOpa K IUIOCKOCTH 3KJIMITUKH (23,5°) co3maloT cIoXHOE pacIpeinesne-
HUE TIPUTOKA paJMallMM IO IIMPOTaM HAa IPaHUIE aTMOCGHEPHI U €ro
H3MEHEHUsT B TeueHUe rona. [1ocKonbKy 3T0 pacrpelesicHUe 3aBUCUT
JULIb OT aCTPOHOMHUYECKUX (PaKTOpOB, €r0 MOXHO PACCUUTATH IO
TOYHBIM (popMyNaM (30eChb OHU He TPUBOMAATCS), NMPUHSAB U3BECTHYIO
BEJMYMHY COJIHEYHOM MOCTOSIHHOW. Ha OCHOBaHMM TakMX pacyeToB
Ha puc. 3.12 mpencTaBieHBl M30JMHHUM PABHOIO CYyTOYHOTO TPHXONa
pamaiu (u3onnembt) Ha BEPXHEH rpaHuIe aTMOCHEPH B METAIKOYIISIX
Ha KaXIbIi KBaIpaTHBI METP TOPU3OHTAILHON IMOBEPXHOCTU B 3aBHU-
CUMOCTH OT LUMPOTHI M BPEMEHU Tofa.
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M ‘ax/,,? Puc. 3.13. IIpuToK coNHEYHOM paavalMu Ha

13410 TOPU3OHTAJIBHYIO INMOBEPXHOCTH B OTCYTCTBUE
atMocdepbl (Mix/M2) B 3MMHee U JIETHEE To-
JIYToaus M 3a BECb roa B 3aBUCUMOCTHU OT reo-

11730 rpacuyecKoil IHUPOTHI

10060

3MMO# KaXIoro mojyiiapys mpu-
8360 TOK pagvallii O4€Hb OBICTPO YOBIBaeT
OT 9KBaTopa K MOJIIOCAM, HO JIETOM
6700 KapTHHa Oojyiee CiioxHasi. B cepenuHe
JieTa MAaKCUMYM CYTOYHOI CYMMBI MO~
5030 CTYIUICHUSI pamyaliy HaOIIonaeTcs He
Ha 3KBaToOpe, a Ha MoJfocax. JTo Mpo-
3350 HACXOOMT TMOTOMY, YTO B 3TO BpeEMs
COJIHEYHAs] paaualMs TMOCTYIAeT B Te-
1680 yeHHe 24 4 mosisipHoro nHsA. B Gonee
Lt | 000011IECHHOM BMIE 3aBUCHMMOCTb TpH-

0 15 30 45 60 75%uw. TOKa COJIHEYHOH paogyallid Ha TopH-
30HTATBHYIO ITOBEPXHOCTh B OTCYTCTBHE
aTMocdepsl OT NIMPOTHI MpeacTaBieHa Ha puc. 3.13. Maas pa3Huua B
MPUTOKE pagviallid MEXIy TPOIMYECKMMH M MOJISPHBIMU IIMPOTaMH
JIETOM OOBSICHSIETCA TEM, YTO XOTS BbicoTa COJIHIIA B MOJISIPHBIX HIK-
poTax JIETOM HUXE, YeM B TPOMMMKAX, HO 3aTO BEJIMKA IMPOIOLKUTEb-
HOCTh OHA. TakuMm o6pa3oM, B JE€Hb JIETHETO COJHLIECTOSTHMS TOJIOC
MO3TOMY TOdy4asl Obl B OTCYTCTBME aTMocdephl OoJbllie paauallvu,
yeM 3KBaTop. OnHAaKO y 3eMHOM ITOBEPXHOCTH B pe3yJibTaTe ociabiie-
HUSI pagualuu atMochepoil oTpaxXeHHusi ee 0OIaYHOCThIO U PYTHX
MPUYMH JIETHUH TTPUTOK pagdallMi B MOJIAPHBIX LIHPOTAX CYILECTBEH-
HO MEHbIIIE, YeM B 0ojice HU3KUX HIMPOTaX.

23.5. Kak BumHo u3 puc. 3.12, Ha BepxHeil rpaHuile aTMocGeps
BHE TPOIMKOB MMEETCSI B FOMOBOM XOAE OOUH MaKCHUMYM paauallvu,
MPUXOASIUUIACI HA BpEMs JIETHETO COJHIIECTOSTHMSI, U OOWH MUHU-
MYM, TMPUXOOAIIMICSA Ha BpeMsi 3UMHETo conHlecTosiHUus. Ho mexmy
TpONUKAMH MPUTOK pagvalliy OJOCTUIaeT MaKCMMyMa JBa pa3a B rofy,
korga ConHlle JocTUraeT Hauboblueil noyaeHHoi BbicoThl. Ha 3k-
BaToOpe 3TO OyHeT B JHU PaBHONEHCTBUIA, B NPYTMX BHYTPUTpPOIHYE-
CKMX HIHpOTaX — IOCJIE BECEHHEro M mepel OCCHHUM PaBHOICHCTBU-
€M, OTOIBMTIasIChb TEM OOJIBIIE OT CPOKOB PAaBHONCHCTBHM, YeM OOJIbliIe
IIMpOoTa. 3a Tox KOJMYECTBO MPUXOAAIIEH COMHEYHON pagualuM Me-
Hserca ot 133+ 10?2 mIx/m2 Ha 3kBatope 10 56 - 102 MIx/M? Ha To-
Joce. AMIUIMTYa TOAOBOTO XOJa HA 3KBAaTope HeOoJblliasi, BHYTPH
TPOITUKOB TOXE HEBEJIMKA, B YMEPEHHBIX 1 BBICOKMX HIMPOTaX OHA 3Ha-
YUTEJILHO GOJBIIE. DTO MOXHO BUAETh U3 JAHHBIX TAOIUIIBI, TOMELIEH-
HOM HVIKE, TIIE NPUMOK COAHEUHOU paduayuyu Ha eOUuHUYYy 20pU30HMAaAbHOU
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nosepxHocmu Ha eepxHeli eparuye ammocgepsbl yKa3aH JUisl THEH PaBHO-
JACHCTBUI M COJTHLIECTOSIHUM MO IIMPOTHBIM 30HaM CeBEpHOro mojy-
wapusi. Panuaiiysa BeipaxeHa B TabiuIle B KWIOBATTaX Ha KBaJIpPaTHBIM
METP IUISI COOTBETCTBYIOLUMX CYTOK; UHBIMU CJIOBAMM, HACTCS CPEOHSS
3a CYTKM panuauusi. B aToit xe TaOnuile pUBeIeHb COOTBETCTBYIOLLIUE
3HaYEHMS MPSAMON U pACCESTHHOM pagualliM Y 36MHOM MOBEPXHOCTU.

24. PACITPEJEJIEHUE COJIHEYHOW PATUAIINH
Y 3EMHOM ITOBEPXHOCTH

Mbl MpOaHAIM3UPOBAIM paclpenesieHUue paaualli Ha TpaHUIIe
atMocdepsbl. 1o 3eMHOM IOBEPXHOCTH OHA JOXOOMUT OCJIabJIeHHOM aT-
MocepHbIM TMOTJIOLEHUEM U paccestHueM. Kpome Toro, B aTMocdepe
BCerma ectb oOnaka, U MpsMas COJMHEYHAs paguialiks 4acTo BOoOOIe
HE IOCTUTaeT 3€MHOM MOBEPXHOCTH, MOIJIOLIASICh, PACCEUBASICh U OT-
paxasicb 06paTHO ob6ysiakamu. O0J1aYHOCTh MOXET YMEHbIIATh MPUTOK
npsAMOM paavialluM B IIMPOKUX npenenax. Hanmpumep, B TallikeHTe B
MaJI000JIAYHOM aBryCTE TEPSIETCSI BCIICACTBUE HAJIMYMS OOJIAKOB BCETO
20% TIpsIMOit COJTHEYHOM pamMalliy, a Bo BJIamMBOCTOKE C €r0 MYCCOH-
HBIM KJIMMAaTOM MOTEPS MPSIMOM pamualluy BCJIECOCTBHME OOJIAYHOCTH
neroM coctaBisieT 75%. B C.-IleTepOypre naxe B cpeqHeM 3a rox 00-
JIaKa HE MPOIYCKAIOT K 3€MHOi MOBEPXHOCTH 65% TpsIMOii paluallvu.

Hitke npuBeneHH JaHHBIE O CPEIHEM TMPUTOKE COJHEYHON pamy-
aiuy B CeBepHOM MOJIyIIADUU HA TOPU3OHTAJIBHYIO MOBEPXHOCTH
(xBT/M2) 151 IHEH PaBHONEHCTBUI U COMHLIECTOSHUIA:

IHupora, rpan.
0—10 | 10—20 | 20—30 | 30—40 | 40—50 | 50—60 | 60—90

HeHb

Ha eepxweii epanuye ammocgeput

21/X11 0,383 0,324 0,260 0,191 0,121 0,055 | 0,004
21/111 0,432 0,420 0,386 0,355 0,308 0,250 | 0,147
21/V1 0,404 0,440 0,463 0,477 0,481 0,477 | 0,491
23/1X 0,425 0,392 0,388 0,351 0,304 0,246 | 0,145

IIpamasn paduayus y 3emHoli nogepxrHocmu

2/XI1 | 0,114 | 0,112 0,094 0,057 0,025 | 0,009 | 0,001
2711 | 0,133 | 0,156 0,144 0,112 0,081 | 0,068 | 0,038
21/VI | 0,101 0,118 0,151 0,163 0,128 | 0,111 | 0,093
B1X | 0,119 | 0,113 0,140 0,128 0,091 | 0,055 | 0,019

Pacceannas paduauus y 3eMHol nosepxHocmu

21/X11 0,045 0,055 0,046 0,036 0,024 0,011 0,001
21/11 0,075 0,073 0,069 0,065 0,058 0,046 | 0,033
21/V1 0,073 0,079 0,0865 0,087 0,088 0,085 | 0,107
23/IX 0,075 0,072 0,068 0,064 0,056 0,045 | 0,034
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Wtak, OeHCTBUTENBbHBIE KOJIMYECTBA MPSIMON COJMHEYHOH pamua-
LIMM, JOCTUTAIOLLME 3€MHON MOBEPXHOCTH B TEYEHHE TOTO WJIM MHOTO
BpEMEHH, OyoyT 3HAYMTEIbHO MEHBILE, YeM KOJMYECTBA, PACCYUTAH-
HbIE ISl rpaHULIBI aTMocepbl. PacnipeneneHne Mx Mo 3eMHOMY Lapy
Oyner Gosiee CIOXHBIM, TaK KaK CTEMEHb MPO3pa4YHOCTH aTMocdephbl U
ycioBHsl 00JIaYHOCTM BECbMa U3MEHYMBHI B 3aBUCHMMOCTH OT reorpa-
¢puryecKoit 06CTaHOBKH.

24.2. B xavyecTBe BTOPOTO MPUOIMKEHUS K IEHCTBUTEIBHBIM YCIIO-
BUSIM MOXHO NPUHATH CPEOHEE paCMpeAccHUE COTHEYHON pagualluu
y 36MHOM TMOBEPXHOCTU IO WUUPOMHbBIM 30HAGM, KAK 3TO CIENAHO UIS
CeBepHoro mojyiuapusi B npuBeneHHoi Taonune. M3 naHHBIX TaOIu-
LIl MOXHO BHAETb, YTO MpsiMasl paaviallUsl Y 3€MHOi ITOBEPXHOCTH
BeCbMa 3HAUUTEIBLHO YMEHBIIEHA HA IyTHM CKBO3b atMocdepy. Ilpu
9TOM HaMUOONBIIUIA MPUTOK MPSAMON PagUallMU JIETOM He 6 NOAAPHbIX
wupomax, Kaxk Ha epanuye ammocghepol, a nod 30—40° wupomwv. B 1o-
JISIDHBIX IIMPOTaX CJAMIIKOM BEJIMKO OCJIAa0JICHHE paguialluM BCJICACTBHE
HeOomplMx BbicoT CosHila. BecHO#M M OCEHBIO MakKCUMYM TIPSIMOi pa-
IWalliy HE y 5KBATOpa, KaK Ha rpaHuile atMocdepsl, a Ha 10—20° Bec-
HoH U Ha 20—30° oceHbIO: y 3KBATOpa CJIMIIKOM BEJIHMKA OOJIAYHOCTb.
Tonvko 3umoii 0aHHO20 NOAYWAPUS NPUIKBAMOPUANLHAS 30HA NOAYYaem
DPaouayuu Ha 3eMHYI0 NOBEPXHOCMb, MAK Hce KAK U HA BEPXHIONN 2DAHULY
ammocgepbl, 6oablie, yem éce dpyeue 30HbL.

24.3. 3 naHHBIX TaGIMLIBI BUIHO, HACKOJIBKO CYILECTBEHHO MO-
MOJNHAETCS] MPUTOK MPSIMOM pagualuM K 3€MHOI IMOBEPXHOCTH pacce-
AHHOU paduayueli. BemWyWHBI pacCesTHHON paaviallii B OOILLEM MEHb-
uie, 4yeMm MpsIMOM, HO TMOPSIOK BEJIMYMH TOT Xe. B Tpomuyeckux u
CPeIHUX LIMPOTaX BEJIMYUHA PACCESTHHOM pagualliM — OT ITOJIOBUHBI
0 IBYX TpeTeil mpsiMoit pamuaiuu; mox 50—60° IHUpOTHI OHA yXe
OyM3Ka K MPSIMOIA, a B BHICOKUX IMpoTax (60—90°) paccessHHas pamua-
LM MOYTH Bech rof 6osbilie mpssMoi. JIeToM MPUTOK paccesiHHOM pa-
Jyalyy B BBICOKMX LIMPOTAxX OoJbllE, YeM B IpYruMX 3oHaX CeBEpHOro
MOJTy1LapHs.

bonee ToyHoe MpencTaBiIeHUE O pacMpeNesICHUM pagvallvy o
3eMHOMY 1LAPY MOXHO TMOJYYHUTh U3 KIMMATOJOIHYECKUX (MHOTOJIETHHX
CpelHHUX) KapT. Mbl paccMOTpUM Hajblle TaKue KapThl WIS CyMMap-
HOIl paavauuu.

25. TEOTPAONYECKOE PACIIPENEJIEHUE
CYMMAPHOM PATMALINUN

PaccMoTpuM pacrmpenesieHUE TOIOBBIX U MECSYHBIX KOJIMYECTB
(cymMM) cymmaproti (npamoti naroc paccesHHol) coaneyHol paouayuu 1o
3eMHOMY L1apy. OHO He BIIOJIHE 30HAILHO: U30AUHUU (M.e. AUHUU PABHBIX
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3HaQueHUull) NomoKa paouauuu Ha KApmax He COBNAOGIOM C UUPOMHBIMU
kpyeamu. OTKJIOHEHUS] 3TH OOBSICHSIIOTCS TEM, YTO Ha PAcCIpencicHHe
pamuaiyy Mo 3eMHOMY IlIapy OKAa3bIBAIOT BJIMSHHE TPO3PaYHOCTDb aT-
Mocdepsl ¥ 00J1aYHOCTb.

Todosvie koruuecmea cymmaprou paduayuu (kapta I) cocTaBIsIIOT B
TPOMUYECKUX U CyOTPOMMYECKMX IUMpOTax cBbilie 59+ 102 MJIx/m2.
OHM 0COOEHHO BEJIMKM B MaJOO0IAYHBIX CYOTPOIMMYECKUX ITYyCTHIHSX,
a B CepepHoit Adppuke nocrturaior 84 -102—92 - 102 MIx/m2. 3ato
HaJl PUIKBATOPHAJIbHBIMU JIECHBIMU 00JIACTSAMH € MX 00JblIoi 061ay-
HOCThIO (Hanx GacceitHamu pek AMa3oHkU U Konro (3aup), Han UHOo-
HE3UeN) OHM CHIDKEHBI 10 42 + 102—50 + 102 MIx/Mm2. K Goliee BHICOKMM
IIMPOTaM OOOHMX IMOJYIIAPHiA TOMOBBIE KOJIMYECTBA CyMMapHOM paxua-
MM yobiBaloT, nocturas mox 60° mmporsr 25+ 102—33 - 102 MIIx/M2.
Ho 3areM oHM cHoBa pactyr — Majio B CeBepHOM IMOJyIIapyy, HO
BECbMA 3HAUMTEJBHO HAal MaIo00JayHONl M CHEXHON AHTapKTHUIOH,
e B IIyOMHe MaTepuka OoHM mocturaor 50 - 102—54 - 102 M]Ix/m2,
T.€. 3HaYCHMM, OMU3KMX K TPONMMYECKUM U MPEBBILLIAIOLINAX IKBATOPU-
anbHbie. Han okeaHaMM CyMMBI paayialiii HUKE, YEM HaJ CYILICH.

B dexabpe (xapta 11) Haubonble cyMMmbl pagyaiuu (no 8« 102—
9- 10?2 MIx/M? u BbIllIE) OTMEYatoTCcs B MycThIHAX IOxHOro momyiua-
pus. B o6nauHbIX paifoHaxX y 3KBaTopa OHHM CHIDKAIOTCS A0 3 102—
5+102 MIIx/m?%. B 3umHem CeBepHOM MONYILIAPMH pagyaliist GhICTPO YObi-
BaeT K ceBepy; K cesepy oT 50-it napauiesm oHa MeHee 0,8 - 102 MIx/m?
1 HECKOJIBKO CeBEpPHee MOJIIPHOTO Kpyra paBHa Hymo. B netHem FOx-
HOM MOJYLLIADMH CYMMBI paIvallii YObIBAIOT K fory 1o 4 - 102 MIx/m2
1 Hike (B nmmporax 50—60°). 3arem oHM pactyT — 10 8+ 102 MIIx/m?
y 6eperoB AHTapKTUIbI M cBbie 13 - 102 MJIx/M? BHyTpM AHTAapKTHIbI,
Iie CyMMBI paIHalluM OOJIbllE, YEM JIETOM B TPOITMKAaX.

B uwone (xapra III) HanGonpiie cyMMBI pamdalMM (CBbILIE 9 X
x 102 M/Ix/m?) HaG100al0TCa Hal CEBEPO-BOCTOYHON AQpPHUKOM,
Apasueit, Upanckum Haropeem. JIo 8- 102 MJIx/M? U Bbillle OHU B
CpenHeil A3uM, 3HAYMTENbHO MeHblue (o 6+ 102 M/Ix/M?) B Tponu-
YeCKMX 4acTsix MaTepuKoB KOxHoro mosymiapus. B o61ayHbIX npuaKBa-
TOPUATBHBIX OOJIACTSX CYMMBI palMalliM, KaK U B AeKaOpe, CHIDKAIOTCS
10 3-102—5-102 MIx/m2. B netHem CeBEPHOM NOJYILIADUM CYMMBI
pagMaly YOBIBAIOT OT CYOTPOIMKOB K CEBEPY MEIJIECHHO, a CEBEPHEE
50° c.w. Bo3pacraioT, gocturas 8- 102 MIIx/m? u 6onee B ApKThye-
ckoM OacceiiHe. B 3umHeM FOXHOM MoJyliapyud OHM OBICTPO yOBIBAIOT
K Iory — 0o HyJs 32 FOXHBIM MOJISIPHBIM KPYTOM.

Ha meppumopuu Poccuu u conpedeabrbix cmpamn 20006ble Koauvecmsa
cymmaproii paduayuu MeHsorcs ot 25-102 MJIx/m? Ha CeBepHoii
3emte 1o 67 - 102 MIIx/m? Ha 1ore TypaHCKO# HM3MEHHOCTH M Ha
IMamupe. ITon onHOI M TOM Xe LMIMPOTOM OHU GOJbIIIE HA a3UaTCKOWM
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YacTH, YEM B €BpOINEHCKOI (BCIEACTBUE MEHblIeH O0JAYHOCTH), U
0COOEHHO BeJIMKM B MayiooOnayHoii Cpenneit Asun. Ha JansHeM Boc-
TOKE, rae JieToM 6ojibliast 06;1a4HOCTb, OHU YMEHBLIAIOTCS.

He Bcsi cymmapHasi panyaliysi MMOTIOLLAETCSI 3eMHOM MTOBEPXHOCTBIO.
Kakasi-To yacTh ee orpaxaercsi. B pezyavmame ompaxcenus mepsemcs
om 5 do 20% cymmaproii paduayuu. B IMyCTBIHSIX U OCOOEHHO B 00JIACTIX
CO CHEXHBIM U JIEASHbIM TTOKPOBOM IOTEPST palyaliiy IyTeM OTPaXeHUs
Oosblire.

26. TEOTPAOUNYECKOE PACIIPEJE/IEHHUE
PAINAIIMOHHOTI'O BAJIAHCA

26.1. Kak M3BECTHO, paIMallMOHHBbIN GaJlaHC SBJISETCS Pa3HOCTHIO
MeXIy cyMMapHo#i pamuanueit 1 3GeKTUBHBIM U3TydyeHueM. [1oato-
My BHayajJe Mbl KpaTKO PaCCMOTPHUM e2eoepaguueckoe pacnpedeneHue
ggpexmusHo20 uzry4eHus.

Dppexmusrnoe uznyuenue 3eMHoOU noeepxHocmu pacnpedeisiemcsi no
3eMHOMY wapy 6onee pagHOMEPHO, Yem CymMmapras paduayus. J1eao B TOM,
YTO C POCTOM TeMIIEPATyphl 3eMHOM ITOBEPXHOCTH, T.€. C TIEPEXOIOM K
Oosiee HU3KUM IIMPOTaM, pacTeT COOCTBEHHOE U3TyYEHHE 3€MHOI MO-
BEpXHOCTH; OJHAKO OTHOBPEMEHHO PAacTET U BCTPEYHOE M3ITYyYCHUE
aTMocephl BCIIEACTBHE OOJIBIIETO BJIArOCOAEPXaHMS BO3Myxa U Ooee
BbICOKOM ero temiiepaTypbl. [1oaToMy n3MeHeHHsT 3(PHEKTUBHOTO K3-
JIY4EHMSI C IIMUPOTOM HE CIIMIIKOM BEIUKH.

BOnu3u skBaTopa npu 60JbIIONH BIAXKHOCTH M O0JIAYHOCTA KaK Ha
cyllle, TaK ¥ Ha Mope 3P deKTUBHOE UATydeHHe oKono 13 - 102 MIIx/m?
B rof. B HampaBieHMM K BHICOKMM IIIMPOTaM Haj OK€aHaMM OHO pacTeT
¥ nox 60-i mapauieNbio JocTUraet npumepHo 17 - 102—21 - 102 M/Ix/m2
B ron. Ha cyiie a¢ppexrrnBHOE U3TydeHHE OOJbllie, OCOOEHHO B CyXHX,
MaJIOOOJIAYHBIX M XapKUX TPOMMUYECKHUX IMYCTHIHSX, TIE€ HOCTUraeT
33-102 M/1x/m?2 B ron.

26.2. Paduauuonnstli 6aranc 3eMHOU NOBEPXHOCMU 3G 200 NOAONCU-
meabHbill TIOBCIOAY Ha 3eMJiie, KpoMe JIeASHBIX IuiaTo I'peHyiaHauv U
AHTapKTUABI. DTO O3HAYAET, YTO FOJOBOI IPUTOK MONIOLIEHHOMN pa-
IManuu Oonblie, YeM 3¢h@dEeKTUBHOE H3TydeHHe 3a To Xe Bpems. Ho
3TO BOBCE HE 3HAYMUT, YTO 3€MHasi MOBEPXHOCTb I'OX OT roja CTaHO-
BUTCS Bce Teruiee. MI30BITOK MOIIOIEHHOW pamgdallid Haj WU3Ty4eHU-
€M YPaBHOBCUIMBAETCS MEpeaayeil Teruia OT 3€MHOIl MOBEPXHOCTU B
BO3AYX ITyTEM TEIUIONMPOBOTHOCTH U MpH (Pa30BBIX MPEOOPa30BAHUAX
BOIbI (MTPH UCMAPEHMU C 36MHOI ITOBEPXHOCTH UM MOCJIEIYIOLENH KOH-
JIEHCAllUM B aTMocdepe).
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Credosamenvho, 04 3eMHOU NOBEPXHOCMU He Cywjecmeyem padua-
YUOHHO20 PABHOBECUSl 8 NOAYHEHUU U omdave paouayuu, Ho cywecmeyem
mennoeoe paeroeecue: NPUMOK Menia K 3eMHOU noéepxHocmu Kak paou-
AUUOHHBIMU, MAK U HEPAOUAUUOHHBIMU NYMAMU PABeH e20 omdave memu
Jrce cnocobamu.

Oxono 60-i mapajuiesi B 000MX MOJIYLIApHUSIX FOJOBOM pagvally-
OHHBII GaaHc Ha cyule cocTasisgeT oT 8- 102 go 13- 102 MIx/m?
(xapta IV). K Gonee BRICOKMM IIMPOTAM OH YMEHBILIAETCS U HAa Mare-
pHMKe AHTApKTUABI CTAHOBUTCS OTpULIATENBHBEIM: oT —2+102 mo
—4- 102 MIx/m%. K HM3KUM IIMpOTaM OH BO3pacTaeT: Mexmy 40° c.1i.
1 40° 10.111. ronoBoi 6ananc Gomee 25« 102 MJIx/M2, a mexmy 20° c.1i.
u 20° 10.u1. — Gonee 42102 MJIx/m2. Ha okeaHax panMalMOHHBIMA
OayjaHc OoJblile, YeM Ha Cyllle B TEX X€ HIMPOTaX. DTO OOBSICHSIETCS
TEM, YTO pagualys B OKe€aHax Moraouaercs GoJbIIUM CJIOEM, YEM Ha
cyure, a 3¢deKTUBHOE M3Ty4eHHE HE TaKoe Gosibllioe BeiaemcTBue 60-
Jiee HU3KOM TeMIIepaTypbl MOPCKOU MOBEPXHOCTHU, YEM ITOBEPXHOCTH
cyiid. CyliecTBEeHHbIE OTKJIOHEHHSI OT 30HAJIBHOTO pacIpencIeHus
HMEIOTCSI B MYCThIHAX, rae GamaHc Huxke (B Caxape, Hampumep, IO
25+ 102 MIx/m2) BcnenctBue 60ibi1oro 3hdEKTUBHOIO UITYYEHHUS B
CYXOM U MaJoo0JIayHOM Bo3nyxe. bajaHC NMOHUXEH TakKXe, HO B
MEHbBIIIEe Mepe, B pailOHAX C MYCCOHHBIM KJIMMAaToM, TA€ B TEIUTOE
BpeMsi roia O0JAYHOCTh YBEJIMYMBAETCS, a ITOIVIOLECHHAS paIvalus
YMEHBLIAETCS 110 CPABHEHUIO C IPYTMMHM DPaiilOHaMM MO TOW Xe€ ILUHU-
pOTOil.

B dexatpe (xapra V) pagdalMOHHBIN GajlaHC OTpHLIATETbHBIN HA 3HA-
YUTETBHOM YacTh 3uMHero CeBEepHOro MoJTylapysi: HyJeBas U30JMHUS
MPOXOAUT HeMHOro IoxHee 40° c.ur. K cesepy oT 310if MpOTH GayiaHe
CTAHOBUTCSI OTPULIATENLHBIM U B ApKTHMKE nocturaer —2 + 102 MJIx/m?
v Hxe. FOxnee 40° c.u1. oH Bospacraer 10 4+ 102—6 + 102 MIx/M? Ha
FOxHoM TponuKe, notoMm yosiBaeT a0 2 * 102 MJIx/M? B pUOPEXHBIX
paioHaX AHTapKTHUIBI.

B uione (xapra VI) pamuandoHHblil 6anmaHc Bo BceM CeBepHOM
noylapuy nonoxurenbHeiid. log 60—65° c.u1. oH B o6leM Gosblie
3102 MIIx/m2. C yMeHblIEHUEM LIMPOTH GajJaHC BO3PACTAET, HO
MemieHHo. ITo obe cropoHsl or CeBepHOro TPONMKA OH JOCTHTAeT
Makcumyma: 5+ 102—6 - 102 MJIx/m? u Boie. Ha ceBepe ApaBHIiCKOTO
MOpsI paIUMaLIMOHHBINA GanaHc paseH 7 - 102 MJIx/m? u Boiue. bananc
ocTaercs NoJIoXuteIbHbIM 10 40° 10.11. KOXXHee OH CTAHOBUTCS OTpHLIa-
TEJIbHBIM U y 6eperoB AHTapKTUabI cHKaetcs no —0,8 - 102 MIIx/M2.

B Poccuu 2000601i paduayuonnbiii 6aaanc Ha Cyllle B CEBEPHBIX HIW-
porax nopszaka 4 - 102 MIx/m2, a Ha 1ore — o 21 - 102 MIIx/m2.
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Bonpocwt

1. Kak B MeTeopoioruu MpHHSTO MOAPA3NE/IATh JIEKTPOMAarHUTHYIO pa-
auaiuio?

2. Pacckaxure o 3akoHax Kupxroga, Buna, Credpana—bonbumana.

3. B ueM cyThb TMMNOTE3Bl O TEILUIOBOM H JIyYHCTOM paBHOBECHHM 3eMitn?

4. KakoB cnieKTpaJbHBIN COCTaB COJIHEYHOI paauallMi BHE 3€MHOM ar-
Mocdepb?

5. Yto noHMMaeTcs Mo COJHEYHOM INMOCTOSIHHOM, B KaKMX €IMHHIIAX OHa
HU3MeEpsieTC M OT 4ero oHa 3aBUCUT? HacKo/IbKO MEHSIETCSl 3HEepreTHdYecKas
OCBELLICHHOCTb Ha BEpXHE rpaHuIle aTMocdepsl B TedyeHHe roga?

6. Uto Ha3wIBaeTCA IpPsAMOi coHeuyHOM pamuaumei? Kak BBIYMCINTH
SHEPreTUYECKYI0 OCBEILIEHHOCTh IMPSIMOM COJMHEYHO#M paguallii Ha TOpU3OH-
TaJBHYIO [10BEPXHOCTh?

7. Kakue M3MEHEHUs1 MPOUCXOIAT C COJNHEYHOM pamuaryeil mpy mnpo-
HHUKHOBEHUM €€ B atMocdepy? MEHSIOTCs NN ee BeJIMYMHA M CIIEKTPAIBHBIN
cocraB?

8. Kak nomiowaercsi conHeyHas panuaimsa B atMocdepe? Kakue seuie-
CTBa SIBJISIIOTCSI HauOosiee CWIBHBIMH TOIJIOTHUTENSIMM M B KaKMX YydYacTKax
cnekrpa?

9. Kak npoucxomir paccesiHue coMHe4Ho# pamaimu B atMochepe? Cdop-
Mynupyiite 3aKoH Panesi. Kakue siBjieHUs CBSI3aHbI C pacCETHHEM pagHaliu?

10. Yto TaKoe «IaIbHOCTh BUOAMMOCTH»?

11. Kak BBIBECTH 3aKOH OC/abeHus1 paguann?

12. Yro HaswiBaeTcsa KO3 (pHLIMEHTOM IPO3PAYHOCTH, OT YETO OH 3aBHCHT?

13. YeM xapakTepu3yeTcsi U OT YEro 3aBHCHT CYTOUHBIN W TOJOBOM XONI
MpSIMOiA pamuaiuu?

14. Yto Ha3bIBaeTCS 3HEPreTUUECKONM OCBEILEHHOCTBIO pacCEsHHOM pa-
mnaimn? Kakue ¢akropsl ee onpenensior?

15. Pacckaxute 0 cyMMapHOii pamuanimi. YTo NpOMCXOOUT C HEM IpH
NaJCHUN Ha 3€MHYI0 MOBEpXHOCTh? Pacckaxute 00 annbemo MOBEPXHOCTH,
YTO OHO Xapakrepu3syeT? UTo Ha3bIBaeTCs MOMONICHHON pamuaiieii? Kakosbl
CpeIHHE 3HAYECHMs abOeno LIS pa3IMYHBIX €CTECTBEHHBIX TOBEPXHOCTEH?

16. KakoB CrieKTpajIbHBINA COCTaB M3Ty4eHus1 3eman?

17. Tlouemy nanmyyeHune arMochepbl Ha3bIBAIOT «BCTPEYHBIM HITy4EHHUEM»?
KakoB ero cnexkrpajibHBIi cocTaB?

18. Yrto TaKkoe «mapHUKOBBIN 3hdekT»? Kakue rassl ero co3naior?

19. Pacckaxute 06 3¢HeKTUBHOM H3TyYEHHH.

20. OxapakTepHu3yiiTe paqualldOHHBIN OaJIAHC 3eMHOM MOBEPXHOCTH.

21. Kak u3MeHsieTcsi pacnpelejeHHe pagvalliid Ha BepXHEW TIpaHuIle
aTtMoccephl M Ha 3¢MHO# MOBEPXHOCTH B TeYeHHe roaa’?

22. Tomb3ysick KapTo#, ONMMUIIIMTE reorpadUyecKoe pacripeaeieHiue CyMMap-
HO¥ paJyaliMM U paayialiMOHHOro GajiaHca B TeUEHME roja, 1eKadps U HIOHS.



I'naBa yerBepTas
BAPUYECKOE IIOJIE U BETEP

1. BAPHYECKOE I1OJIE

1.1. Bo BTOpo#l m1aBe Mbl MO3HAKOMUJIMCH C aTMOC(EPHBIM AaBJie-
HUEM, €IUHULIAMHU, B KOTOPHIX OHO BBIPAXAETCS, U C €0 pacrpenese-
HHUEM C BBICOTOM B MoOKosILLencs atMocgepe. B 3Toi 11aBe Mbl OCTaHO-
BUMCSI Ha TOPM3OHTAJILHOM pAacCTpee/IEHUN NaBJICHUS B MPOCTPAHCTBE
Y Ha €ro U3MEHEHMSX BO BPEMEHHU.

H3BecTHO, YTO MPOCTPAHCTBO, KaXIOil TOYKE KOTOPOTO COOTBET-
CTBYET 3HAYCHUE KAKO-11M00 BEJMYMHBI, HA3bIBAIOT MOJIEM 3TOM BEJTH-
yuHbl. B HalleM ciyyae B KaxIoil Touke atMocdepbl MIMEETCS OTpe/e-
JIEHHOE AaBJIeHUE. DTO 3HAYMT, YTO HaBJICHHE 0OpasyeT Mojie, KOTopoe
Ha3bIBAIOT Oapuxeckum noaem, Wi noiem daeénenus. JlapieHue B KXot
TOYKe arMocepsl XapaKTepU3yeTcs] OMHUM YMCJIOBbIM 3HAaYEHHEM, BbI-
Pa&XECHHBIM B TEKTOIMACKAISIX, T.€. OHO SIBJIsIETCS ckaaapom. Cnedosa-
menbHo, bapuueckoe nose — ckaasapHoe note. Kak BCsIKOoe CKaIsIpHOE
MOJIE, €T0 MOXHO HAIJIIAHO MPEICTABUTh B TPEXMEPHOM IPOCTPAHCTBE
CEMEHCTBOM TMOBEPXHOCTEH PAaBHBIX 3HAYEHUI JAHHOIO CKajisipa, a Ha
IUIOCKOCTH — JIMHUSIMU DaBHBIX 3HA4YECHUUl. B 6apuyveckom nose 3mo
uzobapuueckue nosepxHocmu u u3obapsl. H3o6apuueckoii Hazvieaemcs no-
6epxHoCcmb, 8 Kaxcdoli mouke Komopou umeemcs 00HO U mo ce dasieHue.
Hzo06apa — aunua, coedunsiowas mouxku ¢ 0OUHAKOBLIM OQéAeHUEM HA
ypoere mopsa (Uau Ha KaKoU-aub0 noBepXHOCMU YPOBHS).

Jlna npencTaBieHUs MOJS AABJIEHUS B TPEXMEPHOM MPOCTPAHCTBE
B KaKOW-TO OMpENENIEHHBI# MOMEHT BPEMEHHM BHLIOMPAIOT CEMEHCTBO
TOBEPXHOCTEN PAaBHBIX 3HAYEHMH MABJICHUS, T.€. U300apUUECKUX IO-
BepxHocTell. [IpUHATO, YTO TAKUMU 3HAYECHUSIMU JABJICHUS SIBJISIIOTCS:
1000, 925, 900, 850, 700, 600, 500, 400, 300, 250, 200, 150, 100, 70,
50, 30, 25 u 10 rIla.

BTO ceMeNcTBO M300apHUYECKMX MOBEPXHOCTENH MPOHM3BIBAET BCIO
arMocdepy, orudas 3eMHoit wap. [Ipy 3TOM H300apHyYecKUe MOBEPX-
HOCTU TEPECEKAIOT ITOBEPXHOCTH YPOBHS (IIOBEPXHOCTH PAaBHBIX BBICOT)
IO OYEHb MAJIBIMU YTJIAMM, TIOPSIIKA HECKOJIBKMX YIJIOBBIX MUHYT.
N3o6apuueckas mosepxHocTh 1000 rlla mpoxoaut BOIU3N YpPOBHS
Mopsi. M3o6apuyeckas moBepxHocTh 700 rIla pacrmonaraercss oKoJo
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BBICOTHI 3 KM, moBepxHOCTh 500 rIla — ok0Ji0 BHICOTHI 5 KM, ITOBEpX-
HocTt 300 1 200 rI1a — cOOTBETCTBEHHO OKOJIO BBICOT 9 M 12 KM, T.€.
BOJIM3M TpOMOMNay3bl YMEPEHHBIX IIHUPOT, moBepxHocTh 100 rIla —
0KOJIO 16 KM, T.€. BOJM3M TPOIMYECKOI TPOIOmay3bl.

Ha kaxpmoit moBepXHOCTH YpOBHS, BKJIIOYasi U YPOBEHb MOpH,
M300aprYecKe MOBEPXHOCTH TPH TEPECEYEHHH 00pasyloT cemelicmeo
uzo6ap. Takum 06pa3oM MOXHO TMOJYYHUTh MU306aphl HA YPOBHE MOPSI.
D10 GymeT ceMeicTBO M300ap, 3HAYEHHS KOTOPHIX OYyOyT IpyImHpoO-
Batbcst okoyo 1000 rIla. Ha Beicote 3 KM u300aphl OymZyT rpyrimu-
poBatbcst okonio 700 rIla, Ha BeicoTe 5 kM — okoso 500 rlla, Ha BhI-
core 9 kM — okoyio 300 rIla, Ha BeIcoTe 12 kM — okoiio 200 rIla, Ha
BbicoTe 16 kM — okojio 100 rIla u T.4.

1.2. Touku mepeceyeHHUs] U300apUIECKMX MMOBEPXHOCTEMH C MOBEPX-
HOCTSIMM YPOBHSI B KaXIbIi MOMEHT BPEMEHM B pa3HBIX MECTaX HaXo-
JISITCSL Ha PAa3IMYHBIX BbICOTaX Haj ypoBHeM Mopsl. Hampumep, nzobapu-
yeckas nmoBepxHocTb 500 rIla Hag omHMMU reorpadYecKUMH paifoHaAMK
MOXET pacrojiaraTbcsi Ha Bricote 6000 M, a Ham APYTMMH — Ha BBICOTE
5000 M. DTO 3aBUCHUT OT pacrpeaciacHHUs IaBI€HUsI Ha YPOBHE MODS B
KaXblil MOMEHT BPEMEHHU U OT CPEIHEN TEMITEpaTyphl aTMOC(HEPHOTO
croyiba B pa3sHbIX MecTax. M3 riaBel BTOpOil M3BECTHO, YTO YEM HITKE
TeMIepatypa cTojiba Bo3myxa, TeM ObICTpee NaBJIe€HHE MAJacT C BBICO-
Toi. TToaTOMy ecnu paxke Ha ypoBHEe MOpS HaBIeHHE ObUIO ObI Be3me
ONMHAKOBBIM, TO BHILIENEXAllIMEe MU3006apHYECKHE TOBEPXHOCTH OymyT
HIDXE B XOJIOMHBIX 00J1acTsIX aTMOC(EpHI U BBILIE B TEILIBIX.

1.3. Ammocghepa naxodumcs 6 HenpepvieHom deudcenuu. Imo oeu-
JCeHUe CBA3AHO C HENpPepbiBHLIM hepepacnpedeneHuem 0aeneHUs Ha 6cem
3emHOM wape. B cBOIO ouepenb HEMPEPHIBHOE ABMXKEHUE MPUBOIMUT K
TOMY, YTO (hopMa U300apUIECKMX MOBEPXHOCTEN (OapuyecKuii pebed)
HEMPEPHIBHO MEHSETCSI HE TOJIBKO OT TOYKM K TOYKE, HO U BO BPEMEHHU.
Taxum obpazom, bapuyeckoe none 3asucum om 2e0zpaguueckux KoopouHam
(wupombvt u 00n120mbl), 8bICONbL U BPEMEHU.

2. N30BAPBI

Hcropuyecku paHbllie BCETO B METEOPOJIOTMH Havald aHaJIU3H-
poBaTh reorpacpuyecKoe pacrpenesicHUe NaBICHUS Ha YpOBHE Mops,
T.€. CTPOUTb MPHU3EMHOE IOJI€ AABJIEHMS C TTOMOILIBIO U300ap — JIMHMIA
paBHOTO naBjicHWA. YToObl MoOCTpouTh KapTy u3obap, Ha reorpadu-
YECKYIO0 KapTy HAaHOCAT B IyHKTaX PACITOJIOXEHHUSI METEOPOJIOTMYECKMX
CTaHLIMI MPUBEICHHBIE K YPOBHIO MOpPS 3HAYEHUsI aTMOC(EPHOTO IaB-
JICHUsI, UI3MEPEHHBIC HA 3THX CTAHLMSIX B OOUH U TOT € MOMEHT Bpe-
MEHHU. 3aTeM TOYKM C OJMHAKOBBIM JABJICHUEM COEIUHSIOT M300apaMM.
Kaxnasi uzobapa — cjen repeceyeHUs COOTBETCTBYIOLIEH H300apu-
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Puc. 4.1. U306apbl Ha ypoBHe Mopsi (r[1a) ¥ rOpU3OHTAIBHBIA GAapUYECKHMIA TPaIUEHT:
H — uuxioH, B — aHTMUMKIOH. CTpeikaMu oG03HaYeH rOpU3OHTAIBbHBIA Oapuye-
CKU¥ rpagueHT B ILIECTH TOYKAX GapH4yecKoro mois

YyecKoi MOBEPXHOCTH C ypoBHEM Mops. Ha kapTte, oXBaThIBalOLICH TOT
WIM UHON reorpau4YeCKUii paioH, MOXHO JUISI JAHHOTO MOMCHTA
BPEMEHU MPOBECTHU Liejoe ceMeicTBo u3obap (puc. 4.1). IIposonsar ux
TaK, YTOOBI Kaxaass u3obapa ommyaiack oT coceHux Ha S rIla. Hampu-
Mep, U300apbl MOTYT UMeTh 3HaueHud 990, 995, 1000, 1005, 1010 rlla
U T.0. B HEOOXOMUMBIX CJIydassX MCIIONb3YETCSl MHTEPIOJSLIUAS MEXIY
JaBJICHUSMHU Ha cTaHUMsX. Ha kapre 6apuyeckoro mosis oOHapyXuBa-
I0TCS1 00JIACTU C 3aMKHYTHIMU M300apaMU U CaMbIM HM3KHUM JaBJICHU-
€M B LIEHTPE, Ha3bIBAEMbIC YUKAOHAMU WIU denpeccusmu, U obIacTH ¢
3aMKHYTBIMU M300apaMH U CaMbIM BBICOKMM JaBJI€HHEM B LIEHTDE,
Ha3bIBAEMbIC aHmuyukaonamu. KpoMe LIMKJIOHOB U aHTULIMKJIOHOB Ha
KapTe u300ap MOXHO OOHApYXWTb U Ipyrue (opMbi 6apMyecKoro pesibe-
¢da. TlonoxeHue n306ap OT OMHOrO MOMEHTA BPEMEHH K IPYTOMY He-
MPEPHIBHO MEHSIETCS: IUKJIOHBI M aHTULIMKJIOHBI ITEPEMEIAIOTCS, AaB-
JICHHE B MX LIEHTPaX MOHIDKAETCS WIX ITOBBILLIAETCS, OHU BO3HUKAIOT B
OIHUX reorpaU4YeCKMX paifoHax, MEPEeMELIAIOTCs U HUCYE3aloT B Jpy-
rMX. 3a BCEMU 3TUMH U3MEHEHUSMH HEOOXOOMMO CJIEOUTh, MOCKOJIBKY
¢ obyacTsIMM M3MEHEHHUSI NaBJICHUS CBSA3aHbl U3MEHEHUs moroabl. Ta-
Ki€ U3MEHEHHS! MOXHO OOHApYXHTh IPU COITOCTABIIEHUU psiia KaprT,
COCTABJICHHBIX IS MOCJIENOBATEIbHBIX CPOKOB HAOIOACHUIA.

B HacTosiiiee BpeMsi B IPAKTHKE CITY>KObI TIOrobl HE MPUMEHSIIOT-
Cs1 OTHEJIbHBIE KapThl M300ap, a COCTABJISIOTCS CUHOITHYECKUE KapThl,
WIK KapThl moroabl. Ha KapThl moroapl Bo3jie KaXION METEOpOJIOTH-
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YeCKOW CTaHIIMM KpOME NPUBENECHHOTO K YPOBHIO MOpS IaBJICHHS
HaHOCAT Takke LubpaMu WIM OCOOBIMM 3HAKAMHU BCE METEOPOJIOTHU-
YeCKUe BEJIMYMHBI [0 Ha3eMHBIM HAOMIONEHUSIM: TEMIIEPATyPy, CKOPOCTh
Y HanpasjIeHUE BETPa, XapaKTePUCTUKHM O0JaYHOCTH, BUIMMOCTb, U3Me-
HEHUE JABJIEHUA 3a MOCNeOHUE 3 4, MOrogy B CpOK HAOMOmeHWs1 W Ap.
Ha atix Kaptax ¥ npoBoasT H300aphl.

B xiuMMaTonoruud LMPOKO NMPUMEHSIOTCS KapThl HM300ap s
YPOBHSI MOD$l, COCTaBJICHHBIE TT0 CPEIHUM MHOTOJIETHUM JAHHBIM.

3. KAPTHI BAPUYECKOM TOITOTPA®UU

3.1. HenpepsiBHOE U3MEHEHHUE NABJIECHMS, BUAMMOE Ha KapTax
u300ap Ha ypoBHE MOpsI, O3HAYaeT, YTO U 60 Gceli moause mponocgepbi
pacnpedenerue 0a6aeHUsL MEHACIMCA C MEYEHUEM 8DEMEHU, M.e. MeHAemcs
pacnonoxcenue u3zobapuveckux noeepxnocmeii 6 ammocgepe. Kaxnas
u3obapuyecKasi MOBEPXHOCTb 0Opa3yeT Kyrojia M KOTJIOBMHBI (BIa-
IWHBI), TPEOHU U JIOXOMHBI. PacronoxeHue M300apUYECKUX MOBEPX-
HOCTEN MEHSIETCS OTHOCHUTENIbHO APYT ApPYTa, FIe-TO OHM COMDKAIOTCH,
rae-to pacxogsarcs. YToOsl ciaequTh 3a U3MEHEHUSIMU OapHYecKoro, a
TAKXK€ U TEPMUYECKOTO IOJIsI, B CIIy>KO€ MOroanl €XeIHEBHO IBaX/Ibl B
CYTKU IO OAHHBIM a3pOJIOTMYECKUX HAOIONEHHMI COCTABIISIOT KapThl
Tonorpauy U300apHUYECKUX MOBEPXHOCTEN — Kapmbr 6bapuveckoi mo-
noepaguu. Ceityac MOJIYYWIH PacIpoCTpaHEHHE KapThl OapUYECKOM
Tornorpaduu IByX TUIIOB. Kapmbl abcoaomHoli bapuveckoi monoepaguu
U Kapmbvi omHocumenvHou bapuieckol monozpaguu.

Kapmoii abcoaromnoii 6apuveckoli monozpaguu usbpanroli uzobapu-
YeCKOU NOBEPXHOCMU HA3bIBACMCA Kapma monozpagyuu 3moii noeepxHoCmu
no omuoweHuI0 K ypoeHo mMops. i Toro YToOGhl €€ MOCTPOUTD, HYKHO
ONpPEACIUTh 0 TAaHHBIM a3POJIOTMYECKUX HAGIIONEHMH Ha pa3HBIX
CTaHLIMSIX 32 KOHKDPETHBIN CPOK BBICOTY 3TOH MOBEPXHOCTH Hal ypOB-
HEM MOpsI, HalIpuMeEpP BbICOTY M3o6apuyeckoit moBepxHoctu 500 rlla
B 15 4y 1 sHBaps 1984 r.; HaHeCTH Ha reorpa®UYECcKy10 KapTy BHICOTHI
3TOM M300apvyYecKoil MOBEPXHOCTH B IMyHKTax HaOmomeHuit. 3aTem
COCIUHUTh TOYKU C OMMHAKOBBIMU BHICOTAMHU Hall YPOBHEM MOpS JIU-
HUSIMM DaBHBIX BBICOT — U302Uncamu abcoaiomuol monozpaguu, Vic-
MOJb3Ysl, €CIU HEOOXOOMMO, WHTEPIHONSALNI0O MEXNY 3HAaYEHHSIMHU
BBICOTBI Ha CTaHIUsIX. TakuM oOpa3oM, KapTa HM30TMIIC aOCOJIOTHOM
Tornorpaun KU300apUIECKOI TMOBEPXHOCTH HM300paxaer penbed 3Toit
TOBEPXHOCTH B JAHHBIA MOMEHT BPEMEHM HAJ pacCMaTpUBaEMOM TEp-
putopueir — EBpasueit, CeBepHbIM MOJyILIApHEM, TPOITUMYECKOM 30HOMA
u 1.0. [To ¢popMe U30rMIIC MOXHO CYIUTh O paclpele/ieHUU NaBICHHUS
B T€X CJOSIX aTMOcepbl, B KOTOPBIX pacrojiaraercs M3obapuueckas
MTOBEPXHOCTb.
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Puc. 4.2. N306apuyeckue NMoBepxXHOCTH B LUKIOHe (H) U B aHTULMKIOHE (B) B Bep-
TUKAIBHOM pa3pese

548 544
552 540
558 N N —
e
564 552
568 556

568

Puc. 4.3. Luxinon (H) ¥ aHTHUMKIIOH (B) Ha KapTe aGcosOTHOI Tonorpaguu u3oba-

puyeckoit nmoBepxHocTH 500 rlla: uMdpbl — BBICOTHl B F€ONMOTEHLMAIbHBIX J€KaMeT-

pax; B LMKIOHE M306apuyeckas MOBEPXHOCTb JIEXHUT OJIMXKE K YPOBHIO MOpS, YeM
B aHTULIMKJIOHE

B atMmocdepe Bcerma cylecTBYIOT 00JIaCTH, B KOTOPBIX JABJICHUE
BBILLIE WM HUXE IO CPAaBHEHMIO C OKpYXalolMMU obyactsaMu. B o6-
JIACTSIX TIOHMXEHHOTO NABIICHUS — YUKAOHAX WIW Oenpeccusx — IaB-
JICHHE Ha KaXIIOM YPOBHE CaMOE€ HMU3KOE B 1IEHTpPE 00JacTU U MOBHI-
maercs K nepudepuu. JapieHue, KpoMe TOTrO, BCEra MOHIDKAETCS C
BBICOTOM, MO3TOMY M300apHYECKHE MOBEPXHOCTH B LIMKJIOHE, CHIDKA-
SICh OT mMepvdepun K LIEHTPY, TPOTHYTH B BUIe BOpoHOK. CremoBa-
TEJIbHO, Ha KapTe abCoJIloTHOM Tomorpauu LUKJIOH OYEPYUBAETCS
3aMKHYTBIMM M30THIICAMHU CO 3HAYECHUSIMH BBICOT, YMEHBILAIOIIMMUCS
K UeHTpyY (puc. 4.2). B 06;1acTU MOBBILIEHHOTO JABJICHUS] — GHMUUUK-
/I0OHe — HATIPOTHUB, Ha KAaXIOM YPOBHE HAWBBICIIIEE JAABJIEHUE B LIEHTPE,
MO3TOMY M300apUUYeCKHe MOBEPXHOCTU B aHTULIMKIIOHE UMEIOT (opMy
KynoyioB. Ha kaprax abGconorHoit 6apuyecKoii Tormorpaduu BBICOTHI
H30TUTIC YBEJIMYUBAIOTCS K LIEHTPY (CM. puc. 4.2 U 4.3) ¥ NOHXAIOTCSA
K nepudepun aHTUIIMKIIOHA.

dopMa M30TUIIC, OMUCHIBAIOLIAS pelibed KaXmoil N300apuiecKoi
MOBEPXHOCTH, MEHSIETCSI HE TOJIbKO OT TOYKM K TOYKE, HO U Hempe-
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Puc. 4.4. U3o6apuyeckiie MOBEPXHOCTH B

obnactax teruia (7) u xonoma (X) B Bep-

TUKaJbHOM pa3pe3e: B 006JACTHU Telia

OHHM pa3OBHUHYTHI, B 06GJACTH XoJoga —
COMMXKEHDBI

PBIBHO MEHSIETCS BO BpeMeHU. [1oaToMy pacnonoscenue obaracmeli Hu3z-
K0eo daenenus — UUKAOHO8 U obnacmeli 8biICOKO20 0A6AeHUs — aHMU-
YUKNAOHO8 He 0CMaemcs HeUIMeHHbIM; OHU HEnpPEePbIBHO nepemMeuwaomea U
MeHAIom c80i0 opmy, 03HUKAIOM U UCHe3aIom.

3.2. Kapmoii omrocumenvroii monoepaguu OarnHoU u3z0bapuueckol
noGepxHoCmu HA3bl8AEMCA Kapma monoepaguu 3mol nogepxHocmu no
OMHOWEHUI0 K Hudcenexcauweli uzobapuueckol noeepxrHocmu. i Toro
YTOOBI TTOCTPOUTh KapTy OTHOCHUTEJIbHON Oapuyeckoil Tomorpadumu,
Ha reorpa¢pu4ecKylo Kaprty B IIYHKTaX HaOMIONEHUI HAHOCST BBICOTHI
IaHHOM M300apuYecKoif MOBEPXHOCTH, OTCYUTAHHBIE HE OT YpPOBHSA
MOps, a OT U30paHHOH HMXKeJexallei U300apru4YecKoil MOBEPXHOCTHU.
3aTeM TOYKM ONMHAKOBBIX OTHOCHUTEJIbHBIX BBICOT BEpXHEH HU300apu-
YECKOM MOBEPXHOCTU HAI HIDKHEH MOBEPXHOCTbIO COCAVUHAIOT AUHUAMU
DABHbIX OMHOCUMENbHBIX BbICOM — U302UNCAMU OMHOCUMENbHOU MONo-
epaguu. HanpuMep, MOXHO COCTaBUTh KapTy U3OTMIIC OTHOCUTEILHOMN
tonorpadumn uzodbapuyeckoil mosepxHoct 500 rlla Hag moBepx-
Hoctblo 1000 rIla wiu 300 rIla Hag 500 rIla. B kapTax oTHOCUTENb-
HOH Tomorpaduy NaBICHUE BEpXHEH M300apUUYecKOi MOBEPXHOCTU U
JaBJICHUE HIDKHEH M300apHyecKoil MOBEPXHOCTH IMOCTOSIHHO. [1oaTo-
MYy OMHOCUMENbHAS 8blcOMA OOHOU U306apuveckoli nosepxHocmu Haod
dpyeoii 3asucum moavko om cpeoneli memnepamypul 6030yxXa Mexcoy 3mu-
Mu deymsa nosepxrnocmamu (puc. 4.4).

W3 rnaBel BTOpOM M3BECTHO, YTO OapuyecKasi CTyneHb 3aBUCUT OT
Temneparypbsl. Ho Gapudyeckas CTyneHb, T.€. PACCTOSTHME MEXIY ABY-
MsI TIOBEPXHOCTSIMU C JABJIEHHEM, Pa3IMYalolIMMCS Ha €IUHHUIY, B
CYIIHOCTH U €CThb OTHOCHTEJIbHAs BHICOTA OIHON M300apUYECKON IMOo-
BEPXHOCTU Hap npyroii. ClienoBaTeibHO, MO pacIpeae/ICeHUIO Ha KapTe
OTHOCHUTEJIbHBIX BBHICOT MOXHO CYOUTh O pACHpPENeICHHH CPEIHHX
TEMIIEpaTyp B CJIOE BO3OyXa MEXIY ABYMS H300apHYECKMMHU IOBEPX-
HoCcTssMU. YeM Oosiblile OTHOCHTEIbHAS BBICOTA, TEM BHIllIE TeMIlepa-
Typa ciosi. UHBIMM CJIOBAMH, Kapmbl OMHOCUMEAbHOU monoepaguu no-
Kasviearom pacnpedenenue memnepamypsl 6 ammocgepe (puc. 4.5).
HMHorna roBopsT, YTo KapThl aOCOMIOTHOM M OTHOCHUTEJIbHOM TOIOIpa-
¢uu BMECTe NPEACTABISIIOT mepmobapuyeckoe nose ammocgepboi.
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516 520
20

224 526

528 A

532
536
540

Puc. 4.5. O6nactu Tteruia (T) u xomona (X) Ha KapTe OTHOCUTENbHON Tomorpaduu

u3o6apuyeckoit nosepxHoctd 500 rIla Han mosepxHocThio 1000 rfla: B obnacTax

TeTUIa TOJMLMHA aTMOCGEPHOTO CJIOS MEXIY ABYMs NMOBEPXHOCTSIMHU YBEJIHWYEHA, B 00-
JIaCTAX X0JioJa — YMEHblIEeHa

3.3. B cayx6e moronsl exeaHeBHO aBa pa3a B cyTku (03 u 15 4
MOCKOBCKOT'O BPEMEHHU) COCTABJISIIOTCSI KapThl abCOIOTHON TOMOrpa-
duu mn3obapuyeckux mosepxHocteit 1000, 850, 700, 500, 300, 200,
100, 50, 25 rlla u KapThl OTHOCHUTEIBHOI TOIMOrpaduM MOBEPXHOCTU
500 Ham 1000 rITa. OguH pa3 B CyTKM COCTaBJISIIOTCS KapThl abComIOT-
Hoit Tonorpacuu nosepxHoctu 925 u 10 rIla. Habop kapm abcoaromroli
monozpagpuu 3a 00un cpok HabaioOeHuli no36oasem noay4ums npedcmas-
NeHUe 0 MPEXMEPHOM CMPOEHUU Noas 0aéaeHUs 8 MoMeHm Habnio0enul, a
nocaedosamenbHocmb Kapm — 00 U3MeHeHUU noas 0aeaeHusA ¢ meveHuem
spemenu. Kapra otHocutensHoit tomorpacduu 500 Hagm 1000 rlla 3a
OIMH CPOK XapaKTepH3yeT paclpeicjieHUe CpelHE TeMIEpaTyphl B
HIDKHEN MOJIOBUHE Tpomocdephl, a MOCIeI0BaTEIbHOCTh KapT — M3-
MEHEHHE TEPMHUYECKOTO COCTOSIHUSI HIDKHEH MOJOBHUHBI TPOIOCHEPHI
BO BpeMeHHU. LI 1eseit ToJrocpoyHoro mporHo3a U XapaKTepUCTUKH
KIMMaTa CTPOSIT KapThl OapuyecKoil Tomorpacuud MO OCPEAHEHHBIM
JIaHHBIM 32 MPOMEXYTKH BPEMEHU OT HECKOJBKMX IHEH A0 Mecsaua H
Ce30Ha, a TAKXKE MO0 MHOTOJIETHUM CPEIHHM JAHHBIM.

3.4. B necTBUTENLHOCTH B CJIyXO€ IOroasl KapTel 6apuyecKkoi
TororpacuH CTPOSATCS HE IO NeOMETPHUYECKUM BbICOTaM u3obapuyec-
KUX MOBEPXHOCTEM, a MO MX reoNOTEHLIMAJIAM.

AOCOAOMHbBIM 2€0NOMEHUUANOM HA3bIBACMCA NOMEHYUANbHAA SHED-
2Usl eOUHUUbI Maccol 8 noae cuabt maxcecmu. IHaue rosopsi, 2eonomeH-
uuan u306apu4eckoli noBepxXHocmMU 8 Kaxcdol ee mouke ecmb paboma,
KOMOPYIO HYNCHO CO8EPUUMb NPONUE CUAbL MAXCeCmU, YmoGbl NOOHAMb
eOuHUYY Maccbl om YpoeHsa mops 6 dawnnyro mouky. Ilo omnpeaeneHuio,
TeONOTEHIIMAN B KaXIOM ToukKe atMochepbl OyneT
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Ie Z — BbICOTA TOYKM Hall YpPOBHEM MOpsI, g — YCKOpPEHHE CBOOOIHO-
ro nameHusi. UItak, B 110608 mouke u3obapuyveckoi nogepxrHocmu nod
OaHHOU Wupomoli npu OGHHOM 3HAYEHUU CUAbI MANCECMU UMeemcs onpe-
OeneHHbIll 2e0nOMeHYUAN, NPONOPUUOHANbHYIL ébicome 3MOol mo4Ku Hao
yposrem mopa. 1109ToOMy IPUMEHEHUE TE€ONOTEHIIMANAa BMECTO T€OMET-
PUYECKOI BBICOTBI BIIOJTHE BO3MOXHO UM MMEET OIPENECIIEHHBIE TEOpE-
THYECKHE U TEXHUYECKHME NpeumyllecTBa. s Toro 4robwl caenath
CPaBHMMBbIMH T€OMETPUYECKYIO €IMHULY JIMHBI U E€IUHUILY TeOollo-
TEHLIMAJIA, BBOISIT 2€ONOMEHUUANbHbIL MEMD:

@ = ®"/9,80665,

rae GeapasmepHoe uncio 9,80665 paBHo g, = 9,80665 M/c? — yCKOpeHHIO
CBOOOMHOrO MafeHuss Ha YpoBHe Mops Ha mmpore 45°. Teonomenyu-
anbHbl Memp npedcmaeasem pabomy, KOMOPYIO HYJCHO 3ampamumb Ha
nodsem maccol 8 1 ke Ha ebicomy 1 m npu yckopeHuu c80600H020 nadeHus
&= 9,80665 m/c?, Ho uzmepsemcs on 6 edunuyax paGomei — M*c 2.
I'eonoTeHIIMAIbHBIH METp YMCJIEHHO OJIM30K K NeOMETPUYECKOMY MET-
py M, OYEBHIHO, TOYHO paBEeH €My Ha YpOBHE MOpSI Ha IUpoTe 45°.
B CBs3U C 3TUM Ie€ONOTEHIMANI HA3bIBAIOT €Il OUHAMUHECKOU WIHN 2e0-
nomeHYuanbHoU 6blcomoii.

Hmak, abcoaromublli eeonomenyuan u3zobapu4eckou noéepxHocmu p
(CDP) paeen pabome, KOmMopylo HYXCHO coéepuiumsp, 4mobbl nooHamo edu-
HULY Maccbl om YpOo68HsA mMopsi 00 3a0GHHOU NOBEPXHOCMU P.

OmHocumenvHblll 2eonomeryuan npedcmaeasem pabomy, Komopyio
HYJHCHO COBEPUIUMb NPOMUE CUNbI MANCECmU, ¥mobGbl NOOHAMb eOUHUYY
Maccol om Huxcearexcaujeli uzo6apu4eckoli nogepxHocmu 00 paccmampu-

eaemoll gvimenedcaweli uzobapuueckoll noeepxHocmu, m.e. Qﬁf. OH,

OYEBHMIHO, PaBEH PA3HOCTH aOCOJIIOTHBIX I€ONMOTEHLIMAJIOB BHILIEIE-
Xallel M HiDKeexaulei n306apuyecKrux MOBEPXHOCTEH BIOJIb OTHOM
BEPTUKAJIM B pacCCMaTpuBacMoi TOYKE:

Py _
2 =0, -,

JU1a BBIMUCIIEHUST aOCOIOTHOTO M OTHOCHTEJIBHOTO I€OMOTCHIIMA-
JIOB KCIIOJNB3YIOT 6apoOMETPUUECKYIO (DOPMYJTy T€OMOTEHIMaa, KOTO-
PYIO JIETKO TOJY4YMTh U3 GapomeTpudyecKoil dopMynbl. Ota dopmyna

nospoJsieT paccyutarp @, , e, , (Dﬁf 10 3HAYEHMsM p,, p, u T, mo-
JIy4EHHBIM U3 PaIyO30HAOBBIX HAOMIOACHHUIA.
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4. TOPU3OHTAJIbHBIN BAPUYECKHUM
TPAIIUEHT

4.1. PaccMaTpuBasi u306apbl Ha CUHOITTUYECKOI KapTe, Mbl 3aMe-
4yaeM, YTO B OMHHX MECTaX OHM IPOXOAAT Tyllie, a B APYTUX — pPEXE.
OyeBUAHO, YTO B mex mecmax, ede u306apul eyue, ammocgepHoe daene-
HUe MeHAemcs 6 20pPU30HMANbHOM HANPABACHUU CUAbHee, a 20e pexce —
caabee. ToBopsT elle: «ObICTpee» U «MEIJIEHHEE», OMHAKO HE CJIEMyeT
CMELUMBAaTh U3MEHEHUSI B MTPOCTPAHCTBE, O KOTOPHIX HIET peyb, C U3-
MEHEHHUSIMHM BO BPEMEHH.

Ecnu umeetcs mojie Kakoi-TM00 CKaJSIpHOW BEJIWYUHBI (Hampu-
MEp, JaBJICHUS), TO KOJMYECTBEHHON MEpOil M3MEHEHUSI 3TOM Be/lIU-
YHHBI B MPOCTPAHCTBE SIBJISIETCS ee epaduenm. CliemoBaTeIbHO, U3MeE-
HEHUE aTMOC(EPHOro NABJIICHUSI B TOPU3OHTAILHOM HAMpaBICHUU
MOXHO BBIPa3UTh TOPU30HTAIbHBIM I'PAIUCHTOM HABJICHUS] WIU TOpH-
30HTAIBHBIM OApUYECKMM TI'paIUEHTOM. [OpuU30HMAaAbHLIM 2padueHmom
0aeneHUs HA3bl6alom 6eKmop, KOmopblli HanpaeneH no HOpMaau K uzoba-
pe, 8 CMOPOHY HU3K020 0ABAeHUs U NO BeaudlHe PABHbL NPOU3BOOHOU
daeneHus no HOpMaau.

Ilo cMBICTy TOpU3OHTAJILHBIA TPATUEHT NABJICHUS NPEACTABISIET
co00if MI3BMEHEHHUE NABJICHUS] HA €IUHHULY PACCTOSIHUS B TOPU3OHTAJIb-
HOHM IUIOCKOCTH (TOYHEe, Ha IMOBEPXHOCTHU YPOBHSI) B HAIpaBICHUM
HauboJiee CUJIBHOTO YObIBaHUS NaBieHUs. [leicTBUTEIbHO, HOPMAJIb K
u3obape U SBISIETCS TAKMM HAIpaBIEHUMEM, B KOTOPOM Ha €IUHMILY
PacCTOSTHUS JABJICHUE MEHSIETCS CWIbHee Bcero. BeKTop ropv3oHTaIb-
HOIO IpagueHTa NaBIeHUs OObIMHO 0003HayaloT — Vp, a €ro MoayJb
(Y1CJIOBOE 3HAYECHUE) — —g—ﬁ,

Kak Bcskuit BEKTOp, TOpU3OHTAJIbHBIA I'PaIUEHT OABJICHUS Ipa-
uyecKk MOXHO MPEACTABUTH CTPEJIKOM, JIMHA KOTOpPOI NMPOIMOpLUO-
HaJIbHA YMCJIOBOM BEJIMYUHE IpagueHTa, a HANpaBJICHUE COBMAACT C
MOJIOXHUTENIbHBIM HAIPABJICHUEM HOPMAJIM, B HAlIEM CIyyae B CTOPOHY
yObIBaHUS AaBlieHUs (CM. puc. 4.1).

B pa3HbIx TOuKax GapuyecKoro Imojisi HampamJIEHHWE U MOIYJb 6a-
PUYECKOTO IpaIMeHTa, KOHEYHO, pa3Hbie. TaM rae u3006aphl CTYIICHHI,
U3MEHEHUE JABICHUS HA €IMHUILY PACCTOSTHUS IO HOpPMAaJIM K M300a-
pe Oosnbllie; TaM, rae U300aphl pa3pexXeHbl, OHO MeHbIIE. [10CKOIBKY
n300apbl MPOBEIEHBI YEpPe3 ONWHAKOBBIC WHTEPBAJIbI NABICHUS, MO-
Oyab 20pU3OHMAAbHO20 epaduenma 0aeneHuss 06pamHo NPONOPYUOHANEH
DPaccmosHuro mexcdy uzobapamu.

Ecnu B aTMocdepe ecTh rOpU3OHTAJIBHBINA GapUYECKUiA rpaIleHT,
3HAYUT, U300apUYECKHE MOBEPXHOCTU B JAHHOM Y4YacTKe aTMOCGhEphI
HAaKJIOHEHBI K TOBEPXHOCTU YPOBHSI M, CTaJIO OBITh, MMEPECEKAIOTCS

IIe n — HOpMaJib K M300ape.
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p-1

pt!  Puc. 4.6. N3o6apuyeckue NOBEpPXHOCTH
-v B BEPTUKAILHOM pa3pe3e M Hampasie-
HUE TOPU3OHTAJILHOIO GapUyecKoro
rpayMeHTa; JBOMHAs JIMHUSI — TOBEpX-
p-t HOCTb YPOBHS

P p!

¢ Helo, obpa3ys u3obapel. M300apuyeckre MOBEPXHOCTH HAKJIOHEHBI
BCErZa B HalpaB/ICHUU IPAAMEHTa, T.€. OT HU3KOIO JABJICHUS B CTOPOHY
BBICOKOT'O AapjieHus (puc. 4.6).

4.2. T'opu3oHTAJIbHBIN OapUYeCcKHii IpaIUuEHT SIBJISIETCSI TOPU30H-
TaJIbHOM COCTaBJSAIOLIEH MOMHOro 6apuyecKoro rpamueHta. JIpyroi
COCTABJISIIONIEN MOJTHOTO 6apUYEeCKOro rpagveHTa SIBJISIETCS BEPTH-
KaJIbHBIA 6apuyecKuil rpaaueHT, abCOMIOTHAsE BEIMYMHA KOTOPOTO

) N
€CT —i, (3mech MBI paccMaTpMBaeM eaqUHMIYy oobeMa). ITonHbli 6a-

pUYeCKMi rpaaueHT (—V, p) — MPOCTPAHCTBEHHBIH BEKTOP, KOTODbIH
B KaX/I0il TOUKe M300apUYECKON MOBEPXHOCTH HAIpaBJIEH IO HOpMa-
Jqu N K n300apuyecKoii TTOBEPXHOCTU, HANPAGAEHHOU B CTOPOHY IIO-
BEpPXHOCTU C MEHBIIUM HaBjicHUEeM. YucioBasi BEJUYMHA BEKTOpA
MOJIHOTO GapUYECKOTr0o IrpaJyeHTa paBHA MPOM3BOTHON IO MPOCTPaH-
CTBEHHON HOpMaJIi C OOpaTHBIM 3HAKOM: _8%1\17'

CnenoBaTeNbHO, TOJMHBIA GapUYECKWit TpadUEeHT SIBNISIETCS BEK-
TOPHOM CYMMOi1 BEKTOPOB T'OPM3OHTAJIBHOTO M BEPTUKAJIBLHOrO Gapu-
YECKMX IpamMeHTOB. ECiM BBECTH €AMHWYHBIN BEKTOpP MO BEpTUKAIM K,
TO MOXHO 3aIucaTh

9
-V.,p=-Vp- a—‘z’k.

MoOXHO pa3oXHUTh MOJHBIA OapUYecKUN rpadUeHT M Ha TPHU
COCTaBJISIOIIME 11O OCSIM MPSIMOYTOJILHBIX KOOPIAWHAT X, Y, Z.

Ha Hameit miaHetre HaBlieHHE C BHICOTOM MEHSETCS Topas3no
CIJIbHEE, YEM B TOPHU3OHTAJIbHOM HampaBieHHUH. OKasbIBaeTCs, YTO
BEPTUKAJIbHBI OapUYeCKMii IpalUeHT B JECATKU THICSY pa3 Gosbliie
TOPU3OHTAILHOrO Gapuyeckoro rpaareHTa. COOTHOLIEHHUE MEXIY
BEPTUKAJIBHBIM 0apMYECKUM IPaIUEHTOM U FOPU3OHTAIbHBIM IDagvueH-
TOM MOXHO TIPEACTaBHTh CJIEAYIOIIMM OOpa3oM: €CIM BEPTHKAJIbHBIN
GapyyEeCKUit TPaMEHT BBIPA3UTh BEPTUKAIBHON CTPEIKOi MHON 50 M,
TO 3HAYEHUS TOPHU3OHTAIIBHOTO I'palUeHTa, XapaKTEPHOIo ISl pa3ivy-
HBIX OapUYECKMX CHCTEM aTMOC(Epbl, Hy>XKHO BBIPa3UTh CTPEJIKaAMHU
BenurHOM oT 0,5 MM 10 1 cM. Bepmuxanvhbii 6apuueckuti epaduenm
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He oka3bieaem 6AUAHUS HA 20pU30HMAnbHble deuxcenus. OTHAKO 3TH
JIBIDKEHUSI MPOMCXOIAT TaK, YTO BEPTUKAIBHBIN GaprMyeCKuii rpagyueHT
YPaBHOBELLUUBAETCS C OYE€Hb OOJIBIIOI TOYHOCTBHIO CWIOH TSDKECTH, T.€.
KaK B Mnokosuieiicst atmocepe. [lostoMy eopusonmanshbie deuxncenus 6
ammocgepe 261310MCA K8AUCMAMUYECKUMU.

ITockoMbKy BEpTUKAIBbHBIN GapHUYeCcKHii rpaIHeHT Ha TOpPHU30HTAIb-
HbIE IBMXKEHMS B aTMoc(epe He BIMSET, Najibllie Mbl OYIEM FOBOPUTH
TOJIbKO O N'OPU3OHTAILHOM 0apMUYECKOM IpaIMEHTe, Ha3biBasi €10 MPOCTO
0apyUyeCKUM rpaIueHTOM.

4.3. Ha npakTuke OMNpeNeuTh UCTUHHBIA GAapMUYEeCKUil rpagveHT
B Touke TpyaHo. [1o3ToMy Ha CHMHONTHYECKMX KapTax OIpENesiioT
cpenHU GapvyecKuii TpagueHT IS TOro WJIM MHOrO ydacTka Gapu-
yecKoro mnosist. [Inst aToro u3BMeHeHue NaBJIeHUs dp U U3MEHEHME pac-
CTOSIHUSL dn 3aMEHSIIOT KOHEYHBIMH pasHOCTIMM Ap U An. Ha cuHorm-
TUYECKON KapTe M3MEPSIOT PACCTOSIHUE An MEXIY ABYMSI COCEIHMMH
u3obapamMu Mo MpsiMoii, Kotopasi 6JIM3Ka K HOpMaJISIM 00eux 1u306ap u
cepelMHa KOTOpO# COBMAJaeT ¢ MHTEpecylolleil Hac Toukoi. 3arem
Pa3HOCTb JAaBJICHUN MeXmy u3obapamu Ap (o6erdHO 5 rlla) memar Ha
3TO PACCTOSIHME, BBIPAXCHHOE JTUOO B COTHSIX KWJIOMETPOB, JIMOO B
rpagycax MepuauaHa (111 xm). CpemHuii 6apu4yecKuii rpagfueHT u Oy-

.. A
JIeT OTHOLIEHUEM KOHEYHBIX Pa3HOCTEM: Xng rIla/rpamyc MepuanaHa

WIH % rI1a/100 xM. OnpenenuTh GapyUYECKHii IrpaIUeHT B CBOOOXHOIM

atMocdepe MOXHO IO PACCTOSTHUIO MEXIY M3OTMIICAaMM Ha Kaprax Oa-
puyeckoil Tonorpaduu. B meiCTBUTENBHBIX YCJIOBHUSIX aTMOCKEpHI Y
3EMHOM MOBEPXHOCTU TOPU3OHTAIbHBIE GApUUYECKUE IPATUEHTH COCTaB-
JIIOT HECKOJIbKO TreKTomackaiei (0ObMHO 1—3) Ha KaXmplii rpamyc
MEpHUIHUAHAa.

4.4. Bce, 4yTO CKa3aHO OTHOCHUTEJILHO GApHUECKOro IOJig Ha YypoB-
HE MODd, B PaBHOW Mepe MOXHO MOBTOPUTH UISl TTOJIT U30TUIIC abco-
JoTHOM Gapuuyeckoil Tomorpaduu e, OTHOCUTEILHOU GapruyecKoin

Tornorpapuu d)ﬁf (cpenHeit Temreparyphbl Closl, OrPAHUYEHHOIO M30-
GapUYECKMMH TMOBEPXHOCTAMHU p, = const U p,= const), a TaKXe U
TEMIIEPATYPHOTO MOJISI, MOCKOJIBKY BCE 3TH MOMS cKaysipHbie. 1o ompe-
JETIEHUIO, U302UNCcbl abCONIOMHOU Monoepaguu — 3mo AUHUU, COeOUHSI0-
ue mouKu ¢ paeHoll 2e0NOMeHUUANbHOU blcomoli 0aHHOU u306apuve-
CKOUi noéepxHocmu p, U302UNCbi OMHOCUMENbHOU monoepaguu — AUHUU,
COeOUHAIOWUEe MOUKU C 00UHAKOBOU 2€0NOMEHYUAAbHOU 8bICOMOL Bbluie-
Aexcauiell u3obapuecKkoli nogepxHoCmu p, Ha0 Huxcerexcauel uobapu-
YeCKOU NOBEPXHOCMbIO p; WIN, UTO OIHO M TO X€, COCOUHAIOUUE MOYKU
¢ 00uHaKo8ol cpedxeli memnepamypoli c105 mexcdy u300apuueckKumu no-
8EPXHOCMAMU P, W D,, U30MEPMbl — AUHUU, COCOUHAIOWUE MOUKY C 00UHA-
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KOBbIMU memnepamypamu Ha ypoeHe Mops, Aub0 HA 3eMHOU noeepxHocmu,
Aubo na danHou uzobapuueckoi nogepxnocmu. Tak Xe Kak U B ClIy4ae
6apuyecKoro mossi, XapakTep U3MEHEHHUs aOCOIMIOTHOrO WIH OTHOCH-
TEJIbHOTO TE€ONMOTEHUHMANA, 4 TAKXKE TEMIEPaTypHOro IOJiS B Ipo-
CTPAHCTBE MOXHO OIMUCaThb 'OPU3OHTAILHBIM I'PATUEHTOM aOCOMIOTHOMH
TEONOTECHINANBHON BBICOTEI — V®,, TOPH3OHTAILHBIM IPaXHEHTOM
OTHOCUTEJIbHOM I‘COHOTCHHP[aJ'[bHOPI BBICOTbI (TPAIUEHTOM CpEX-

Hell TeMIepaTyphl CJIosi) — (Vd)gf) U TOPU3OHTAJIBHBIM TEMITEpPATyp-

HbIM rpagueHroM — (—V 7).

Topuzonmanvublii epaduenm abcoaromHol 2e0nOMeHUUANbHOU Bbl-
combl VN, OoJiee KOPOTKO, 2padueHm abCOAOMHO20 2e0nOMeHuuara
(—Vo ,) — 3MO 8eKMOp, HUCIEHHO PABHbLI NPOU3BOOHOU AGCOAIOMHO20
eeonomenuua.aa u300apu4ecKoli n08epxXHOCMYU p N0 HOpMAAU K U302unce u
HAanpaenexublil N0 HopmMaau 8 cmopoHy ybuieanus eeonomenyuana. Iopu-
30HMAAbHYBIL 2PAOUEHM OMHOCUMENbHO20 2eonomeryuana (20pu3oHmanb-

Hblli 2paduenm cpedHeli memnepamypbl CA0A) (—V‘Dﬁf) — 3mo eekmop,

YUCAEHHO PaBHbII NPOU3BOOHOU OMHOCUMENbHO20 2eonomeHyuanra (cpeo-
Hell memnepamypbl cA05) RO HOpMAAU K uzoeunce (cpedwueli uzomepme) u
HanpaeneHnulll 8 CMOPOHY YObI6AHUA OMHOCUMENbHO20 2e0NOMEHUUANA
(y6vi6anus cpedueli memnepamypui caos).

Topuzonmanvholii epaduenm memnepamypot (—V T) — smo eéexkmop,
YUCAEHHO PABHDbI NPOU3BOOHOU MeMnepamypsl N0 HOPMAAU K Uzomepme U
HanpaenexHblli N0 HOpMaau 6 CMOpoHy ybvieanus memnepamypol. Ilpu
3TOM BEJIMYMHA rpaJjyueHTa TEMIIEPAaTypbl OyIET OMHOI M TOM Xe€ He3a-
BHCHUMO OT TOTO, BBIPaXEHBI JIM U30TEpMbl B IuKajie KenbBUHA wid
rpagycax Ilenbcus.

5. ©IBAMEHEHUE BAPUYECKOI'O I'PAIMEHTA
C BbICOTOHN

5.1. C evicomoii 6apuueckoe nose ammocgepvl mensemcsa. Imo 3Ha-
yum, umo MeHaOmMca Gopma u300ap u uUx 63auMHOe Pacnonoxcerue, a
cmano Gbimb, MeHAIOMCA MOdyab U Hanpaeaerue 6apuueckux epadueHmos.
Imu uzmeHeHUs C6A3GHbI C HEPAGHOMEDHLIM pachpedeneHuem memnepa-
mypbl, m.e. ¢ meMnepamypHbiM noaem.

IIpencraBuM cebe, YTO B HEKOTOPOIf 00JacCTH Ha ypOBHE MOpS
0apuyecKuii rpalMeHT paBeH HYIIO, T.e. JHAaBJIEHHE BO BCEX TOYKax
onnHakoBoe (puc. 4.7). Ho teMnepaTtypa pacnpenensieTcsi HepaBHO-
MEPHO: B OMHOM YacCTU pacCMaTpyuBacMoM 00JIacTH OHA BhIllIE, B ApY-
rol — Huxe. ClenoBaTe/IbHO, CYIIECTBYET TOPU3OHTAIBHBIA TEMIIE-
paTtypHblil rpagueHT (—V T'), HampaBJIEHHbI MO HOPMAJIM K U30TEPME
B CTOPOHY YOBIBaHMSI TeMIiepaTtypbl. MBIl 3Ha€M, YTO B XOJIOZHOM BO3-
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p-5 p-4

p-J3
Puc. 4.7. Cpsi3b MeXIy FOpPU30HTAIbHBIMH /-.z/
rpallueHTaMU TEMIIEPATYPbl U JABIEHUs T ———p2
—_— = T
-vp p-1

4

Iyxe 6apuyeckasl CTYIieHb MEHbILIE, YEM B TEIUIOM: JaBJICHUE MaJaeT C
BBICOTOM TeM OoJibllie, YEM HMXKE TeMIieparypa Bo3dmyxa. Otcioma cie-
IyeT, 4YTo U306apru4eCcKue MOBEPXHOCTH BHILIEC YPOBHS MOpPSI HE MOIYT
ObITh TOPU3OHTAIBHBIMU. ECNM Jaxe HWDKHSSA, NMpU3EeMHas u300apu-
yeckasi MOBEpXHOCTh T'OPU3OHTAIbHA (KakK Ha puc. 4.7), TO Kaxaas
BbILLEJIEXKALlAs] MOBEPXHOCTh OyIET NMPUIMOAHATA Hal HUXKeJeXaluen
[IOBEPXHOCTbIO MEHBIIE B XOJIOAHOM BO3AYyXe U OOJbLIE B TEILIOM.
CnenoBaTesibHO, BBILLIEIEXKAIINE TMOBEPXHOCTH OyMyT HAKJIOHEHBI OT
TEIUIOrO0 BO3OyXa K XOJIOMHOMY, NPHYEM C YBEJIMYEHUEM BBICOTHI Ha-
KJIOH U300apryeCcKX MOBEpXHOCTel Oymer Bo3pacTaTth. A 3TO 3HAYMT,
YTO TOPU3OHTAIbHBIN OapUYECKUil I'PaIUEHT, XOTS Mbl M IMOJIOXWIU
€r0 PaBHBIM HYJIIO Ha YPOBHE MOps, B BBILIEJIEXKAIIMX CJIOSIX OTIMYECH
oT Hyjs1. O60011asi 3TO pacCyXIe€HHE, MOXHO CKa3aTh. KaKOB Obl HHU
ObLT TOPU3OHTAIBHBII OapuyecKMil I'palUEHT HAa YpOBHE MOpS, MO
Mepe pOCTa BBICOTbI OH MPUOIIKAETCS K TOPU3OHTAILHOMY TEMIIEpa-
TYPHOMY TPaIUCHTY.

HeicTBUTeNIbHO, GapUUYECKUIA IPATUEHT HA YPOBHE MOpS IONy4aeT
JIOTTOJTHUTENIBHYIO COCTABJISAIOLIYIO, TIPONOPLIMOHAJIBHYIO TOPU30HTANIb-
HOMY TIpaJUEHTy TEMIIEpaTyphl MU HAIpaBJICHHYIO BIOJb Hero. Yem
6osblIe BhICOTA, TeM OoJbllie OOMOJHUTENbHASA cocTamisionias. Ilo-
3TOMY Ha JOCTATOYHO OOJIbLLION BHICOTE TOPU3OHTAIIBHBIN GapUyecKuii
IPaMEHT MOYTU COBMALAET MO HAMPABICHUIO C TOPU3OHTAJIBLHBIM Ipa-
JUEHTOM TEMIIEPATYPhl B CJIOE BO3QyXa OT HMXKHEIO YPOBHS O BEpDX-
Hero. 3To 3HAYMT, YTO OT TEIUIbIX obJsacTeit, rae aTMocdepHoe AaBie-
HUE HA BBICOTE IMOBBILUEHHOE, K XOJIOAHBIM, II€ OHO MOHIKEHHOE,
#“300apUyECKNEe MOBEPXHOCTH HAKJIOHEHBI B CTOPOHBI TEMITEPATYpHOIO
[PalUEHTa, T.€. OT BBICOKHUX TEMIIEPATYP K HU3KHM.

Bapuuyeckuii rpagyeHT B pa3HBIX CIy4asX MEHSETCS C BBICOTOI
[I0-pa3HOMY B 3aBUCHMMOCTH OT B3aMMHOTO pacCIlOJIOXEHHUs1 Oapuye-
CKOTO U TEMIIEPAaTYPHOTO IpaaiueHTOB. JlOMycTHUM, YTO OapUyeCKHit
TPaMEHT BHU3Y HAIpAaBJI€H ITPOTUBOIOJIOXHO TEMIIEpPATYpHOMY I'pa-
mueHty. Torma ¢ BBICOTOM, MOJTy4asi TOMOJIHUTEIBHYIO COCTABJISIONIYIO
MPOTHBOIOJIOXHOTO HAIlpaBJIEHMsI, OH OyneT yObIBaThb M Ha KaKOM-TO
BLICOTE€ OOpaTUTCSI B HOJIb, @ JaJIbllIe, U3MEHUB HAIpaBJIEHUE Ha TMpPO-
TUBOIIOJIOXHOE, Oyner Bo3pacTaTth. B Tex ciyyasx Koraa HanmpaBICHUS
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0apHYECKOro U TEMIIEPATypHOIo I'palMEHTOB COBMANAIOT, GapHYeCKUiA
rpaIueHT BO3PACTaeT OT CAMOr0 YPOBHS MODS.

5.2. Ecnyu HampaBlIeHUsI TOPU3OHTAJIbHBIX OapUUYECKUX IpaTueH-
TOB JAaBJICHUS W CPEOHEH TeMIIEpaTyphl CJIOSI COBIANAIOT, U3 GapoOMeTpH-
YecKoil (hopMYJIBI MOXHO ITOJYYWTh BHIPAXKEHHE JJISI TOPU3OHTATLHOIO
GapuyeCcKOro rpaleHTa Ha BEPXHEM YpPOBHE (—0dp,/0n).

o __popy ng(Zz—Zl)ﬂ

on  p on T on’
rae — dp,/0n — rOpU3OHTANIbHBIA 6apUYECKUii IPAIUEHT HAa HIDKHEM
YPOBHE Z;; p; Y p, — JABICHUE HA HIDKHEM Z; U BEPXHEM Z, YDOBHSX,
T, v p, — CpenHssl TEMIIEPATYpa U CPENHsIs IUIOTHOCTh CJIOsI BO3MyXa
MeX1y ypoBHsAMM; —d7T, /On — TOPM3OHTAIIHBIA IPAIMEHT CpEAHEN
TEMIIEpaTyphl CJIOSI.

Eciu rpanveHT Temnepatyphi orcyrctByeT (—d7,,/on = 0), To BTO-
PO WIEH MpaBOd 4YAaCTHM YpaBHEHMs oOpalllaeTcsi B HyJib;, OCTAaeTCs
MEPBbIA WICH YPABHEHMS, TOBOPSILIMI O TOM, YTO GapUYeCKUil rpaau-
€HT Ha BEPXHEM YPOBHE (—0p,/0n), COBNAAIOIUMI 110 HANIPABIEHHUIO C
GapuYECKUM TPalMEHTOM HA HWXHEM ypoBHE (dp,/0n), 1O MOIYJIO
Oyner MeHblIE €T0 B p,/p, pa3, T.€. BO CTOJbKO X€ pa3, BO CKOJIbKO
JaBJIeHUE BBEPXY MEHbIIE AaBJICHUS BHU3Y. Eciud ropu3oHTaJIbHBII
rpagyeHT TEMITEPATYphl CYILLECTBYET, TO OApUYECKUI IPATUEHT IOJy-
YaeT C BHICOTOH €llle MTOMOJHUTEIbHYIO COCTaBJSIOLIYIO, MPOIMOPIIHAO-
HAJILHYIO TPaIMEHTY TEMIEPATYPbl U Pa3HOCTH BBICOT (Z, — Z;), U, CTa-
Jio OBITh, C YBEJIMYEHHEM BBICOTHI OapUYECKUA TPagueHT OymeT BO BCe
OoJIblIICH CTEMEHU OMPENENATHCS TEMIIEPATYPHBIM I'PAIHUECHTOM.

MoXHO MmoKa3aTh, YTO B OOLLUEM CTyyae, KOTAa HampamJIeHUs ro-
PU3OHTIBHBIX IPAIMEHTOB NABJICHUS U CPEIHEN TeMIlepaTypsl HE CO-
BIIAAIOT, BKJIAJ rpaJueHTa TEMIIEPATYphl TAKKE 3aBUCUT OT TOJIIMHBI
CJIOsI, U C BO3PaCTAaHUEM BBICOTHI OapUMECKUil rpalueHT OyaeT Mo Ha-
MPaBJIEHUIO Bce Oosiee MPUOMILKAThCS K TEMIIEPATYPHOMY IDaIUEHTY.

6. BAPUYECKHUE CUCTEMbI

dopma Gapuyeckoro mojig atMochepsl HEMPEPHIBHO MEHSETCS
BO BpeMeHM. OmHaKO 3TO0 MHOroo6pasue MOXHO PaCWICHHUTb Ha He-
Oosnbloe ynucio bapuueckux cucmem (puc. 4.8). Ilpexne Bcero Bcerma
MOXHO BBIIEJIUTh 00JIACTH MOHIDKEHHOTO U MOBBILIEHHOTO JABJICHUS,
SIBJIIOLIMECS] OCHOBHBIMM TUTIaMU Oapuuyeckux cucteM. O6nactu mo-
HVDKEHHOTO JABJICHUS] — YUKAOHb! U O0JIaCTH TOBBIILIEHHOTO JABJICHUS] —
AHMULUKAOHb. HA TIPU3EMHBIX CHHOITTUYECKUX KapTaX 0OpHCOBBIBAIOTCS
3aMKHYThIMH KOHIIEHTPUYECKUMU HU300apamM HEMPaBWIbHOM, B O0LIEM
OKpyDJI0it WM oBaIbHOI (hopMBI. ITOCKOJIBKY B LIMKJIOHE CaMOE HU3KOe
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Puc. 4.8. U306apbl Ha ypoBHE MOpsi B pa3IMYHBIX TUMax Gapuyeckux cucrem: I —
umkiioH; I — antuumkinoH; III — nox6unHa; IV — rpebenp; V — cemtoBUHA

JaBJIeHUE HAXOAMUTCS B LIEHTPE, TO TOPU3OHTAIbHbIE Gapuyeckue rpa-
IUEHThl B LIMKJIOHE HaIpaBICHbI OT mepudepur K LEHTPY; B aHTU-
LIMKJIOHE CAMOE€ BBICOKOE NABICHHUE HAXOOUTCS B LICHTPE, MO3TOMY 6a-
pHYECKHE IpalME€HThl B HEM HAIpPaBJIEHHI OT LIEHTpa K repucdepuu.
PasMepbl LIMKJIOHOB U AQHTULIMKJIOHOB OYEHb BEJIMKHU; B YMEPEHHBIX
LWIMPOTAaX MX MOMEPEYHUKU U3MEPSIOTCS ThICSYaMU KWJIOMETPOB, a y
LIMKJIOHOB B TPOMHUKAaX (TaK Ha3bIBAEMbBIX TPOIMMYECKUX LIMKJIOHOB) —
COTHSIMM KWIOMETPOB.

K GapuyeckuM cucTeMaM C HE3AMKHYTHIMM HM300apaMHl OTHOCSITCS
JI0XXOMHA U rpeOCHb.

Joxcbuna — 3TO T0JIOCA TTOHIDKEHHOIO NAaBJICHUS MEXIY ABYMS
00JIaCTSIMU TOBBILICHHOTO AaBieHus. M300apsl B 1oXO0MHE MO0 Omm3-
KM K MapaJUleJIbHBIM TIPSIMBIM, JIM0OO MMEIOT BUI JIATUHCKOM OYyKBbI V.
B nepBoM cityyae n3ob6apUyecKue MOBEPXHOCTH B JIOXOWHE HAlOMHU-
HAloT Xeynoba ¢ pebpoM, oOpallleHHBIM BHM3, BO BTOPOM — JIOXOMHA
SIBJIIETCS BBITSIHYTOI mepudepuitHoil yacThio HUKIOHA. LleHTpa B
JIOXOMHE HET, HO €CTh OCb, T.€. JIMHUS, HA KOTOPOM HABJICHUE UMEET
MHUHUMaJIbHOE 3HaueHue. Ecniu u3ob6apsl uMeoT BUA OykBbl V, TO
u30b6apryecKre MOBEPXHOCTH MMEIOT popMy Jotka. ClemnoBaTesbHO,
Ha OCM JIOXOWHBI M300apbl MEHSIOT CBO€ HAIpaBJIE€HUE, UCHBITHIBAs
pe3kmii u3ru6. Ha KaXxmoit moBepXHOCTH OCh COBMAJaeT ¢ pedbpoM
n300apuyecKoro Jiotka. bapudyeckue rpaaueHTh B JOXOWHE Hampas-
JieHbI OT nepudepru K OCH.
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Ipebenv mpencraBisieT co0Oi MOJOCY MOBBIIIEHHOIO JABJICHMS
MEXOY ABYMsI o0JIaCTSIMU TOHMXXKEHHOTO namieHus. M306apsl B rpe6-
HE MO0 HAITOMHUHAIOT MapajUlebHbIE TPSIMBIC, JIMOO MMEIOT BHI 00-
palleHHO JTaTUHCKOI OykBbI V, eciu rpebeHb sIBIsieTcsl epudepuii-
HOHM 4YacThl0 aHTULIMKIOHA. M306apuyeckiie MOBEPXHOCTH B rpeOHE
HaloOMHUHAIOT Xejnoba WK JIOTKH, 0OpallleHHBIE BBIITYKJIOCTBIO BBEPX.
I'pebeHp MMeeT och, Ha KOTOPOM HJaBjieHME MaKcuMaibHoe. Ha ocu
u300apel pe3KO MEHSIOT HampaBjieHUe. bapuueckue rpaiueHTH B
rpeOHe HaMpaBJIEHbl OT OCU K MepHdepUn.

Pazmiyator euie cedrosuny — y4acTok GapHMYeCKOro IMOJS MEXIY
PACIIONIOXKEHHBIMM KPECT-HAKPECT MBYMS LIMKJIOHAMU (MU JIOXKOMHAMM)
W IBYMsI aHTULMKJIOHAMM (Wid rpebHsiMHu). B cemioBuHe u3o06apu-
YECKME MOBEPXHOCTU UMEIOT XapaKTepHy10 ¢opMy celuia: OHU TOTHU-
MAaIoTCsl B HaMpaBlICHNU K aHTULMKJIOHAM U OITyCKAalOTCS B HAIpaBJIe-
HUM K UMKIOHaM. Toyka B LICHTpE CEMIOBUHBI HA3bIBACTCSI MOUKOU
Ce0n08UHbL.

7. IBMEHEHHUS BAPUYECKOI'O I1OJIA
C BbICOTOM B IIMK/IOHAX U AHTHIHHUKJIOHAX

7.1. Yto6Bl mpencTaBUTh, KaK MEHSETCS OapHuyecKoe IoJIe C BhI-
COTOH B LIMKJIOHAX M aHTHULMKIJIOHAX, HY>XHO 3HaTh XapaKTep TeMIlepa-
TYPHOIO MOJIsI, MTOCKOJIBKY GapUyYeCKHe IpalueHThl C BHICOTOM MpUGIH-
KaloTcsl K TEMIIEPAaTYpHBIM IpaI€HTaM, a, CJIEIOBAaTEIbHO, U300aphl C
BBICOTOM MpuOMMKaloTcs K u3orepMaM. M3 HaGimioneHUit U3BECTHO,
YTO U30TEPMbI B LIMKJIOHAX WM AHTHULUKIOHAX OOHApYXMBAIOT HECHUM-
METPUYHOE pachpeacicHue TemMiiepatypbl. UMeHHO B BOCTOYHOI (0OBIY-
HO MEpeNHEi) YacTU LMKIOHA, TAE BETPHI AYIOT U3 HU3KMX IIUPOT,
TEMIIEpaTyphbl BBILLE, 4 B 3aMagHoi (0OBMMHO THUIOBOI) 4acTH, rme
BETPbI AYIOT M3 BBICOKMX IIHMPOT, OHA HiKe. B aHTULIMKIIOHAX, HA060-
poT, TeMriepatypa B NEpeNHEH 4YacTH HUXE, a B ThUIOBOM 4acTH —
BbilIe. TakuMm 00pa3oM, B PaCMOJIOXEHHBIX PSIOM LIMKJIOHE U aHTH-
LMKJIOHE M30TEPMbI UMEIOT BOJIHOOOPa3Hy0 (popMy: B MepeaHei 4acTu
IMKJIOHA OHM TPOABHHYTH K BBICOKMM HIMPOTaM, B ThLUIOBOI 4acTH
LMKJIOHA U TEepeIHEH YacTH aHTUIIMKIOHA — K HU3KUM ILIHPOTaM U B
ThUIOBOM YaCTH aHTUIIMKIIOHA — CHOBA K BBICOKMM IHUpoTaM. Cieno-
BaTeJIbHO, U M300aphl Ha BhICOTaX, MpUHUMas GopMy, Bce Gosiee 6m3-
Ky10 K (hopMe H30TEpPM, Ha HEKOTOPOI BBICOTE Pa3OMKHYTCSI U CTaHYT
TaKMMU Xe€ BOJHOOOpa3HbiMM (puc. 4.9). Ilpu 3TOoM Hanm mepemHeEi
(BOCTOYHOI) 4acCThIO MPU3EMHOIO IIMKJIOHA B CpeOHell U BepxHei
Tponocdepe pacrnonaraercs rpedeHb, COBMANAOUINI C SI3bIKOM TEILIO-
ro BO3dyxa, a HaJ ThUIOBO# (3aMmagHoil) 4acThiO LIMKJIOHA U MEpeaHei
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Puc. 4.9. U3o6apbl B uukinone (H) W aHTMUMKIOHE (B) Ha ypoBHe Mops (1) u
Ha 0oJiee BbICOKOM YpoBHe (2)

4acTblO0 MPU3EMHOIO aHTULIMKIIOHA — JIOXKOUHA, coBManaloniasi ¢ s3bi-
KOM XOJIOMHOTo Bo3oyxa. Han ThUioBO# 4acThi0 aHTULIMKJIOHA pacIiolia-
raeTcs elie OUH rpedeHb, CBA3aHHBIA C BBICOKUMHU TEMIIEPATYPaMH.

7.2. B HEKOTOPBIX ClIy4yasXx TEMIIEpaTypa B 00JacCTH LIMKJIOHA WIH
AHTULIMKJIOHA PACIPENENSAETCS C BHICOTOH CMMMETPUYHO OTHOCHUTEIIh-
HO IPU3EMHOTO LIEHTpa (LMKJIOHA WM aHTULIMKIOHA). B 3TOM Cityyae
IPaIVCHTHI JABJICHUSA U TEMITEpaTyphl JIMOO COBIMANAIOT IO HampagJie-
HMIO, JTMOO HamMpaBIEHBI MPOTHBOIONIOXHO B 3aBUCHMOCTH OT TOTO,
Kakasi TeMriepaTypa Habmonaercsi B LIEHTpe 00JIaCTU JAHHOM CUCTEMbI —
6osiee HU3Kasl Wi 6oJjiee BBICOKAsl, YEM BHE €e€.

Ecny UMKIOH CyllIECTBYET B XOJIOAHOM BO3MyXe M caMas HHM3Kasi
TeMIlepaTypa HaXOOWUTCSI B €ro LIEHTPAJIbHON YacTH, TO U OapuyecKue
IPaOMEHTHI, U TEPMUYECKHME I'PAIUECHTRI COBIANAIOT 10 HANPABJIECHUIO.
Takum 06pa3oM, ¢ BBICOTOI OapHYECKKMe IPaIMEHThl YBEJIUYUBAIOTCS,
NPakKTUYECKUA HE MEHSISI CBOETO HAMpaBICHUs, U 3aMKHYThlE H300a-
pPHl C HU3KMM [aBJICHUEM B IIEHTpE OOHAPYXUBAIOTCS OO OOJIBLIIMX
BbICOT Tponocdepnl. [103TOMy XOJIOOHBINH HMKIOH SIBISIETCS BBICOKMM
(puc. 4.10, a). Ecii LUKJIOH COBMAIAET C TEIUIONH BO3MYLIHOM Maccoi
U TEMIIEpATypa B LICHTPE LIMKJIOHA HaWBBICILIAsI, TO COCTARJISTIONIAs Oa-
PUYECKOTO rpaAueHTa, OOYCIIOBRIEHHAs! TEMIIEPATypPHBIM I'DAJIUEHTOM,
IIPOTUBOINOJIOXKHA 6apUYECKOMY I'palMEeHTY y 3eMJIM. 3HA4YMT, IO MEPE
YBEJIMYEHUSI BBICOTBHI OapUyecKuil rpagu€HT OyneT YMEHBIIAThCS U, B
KOHIIE KOHLIOB, oOpaTuTCcsi B HOJb. Ha 3Toil BhICOTE LIMKIIOH MCYe3a-
er. [lasiee ¢ BbicOTOI GapuU4ecKmii rpagyeHT OymeT HampaBJIeH 110 TeM-
NepaTypHOMY IpaAMEHTY, T.€. B OKpyXaroluil Bo3myx. CienoBarteiib-
HO, TEIUTbIA LIUKJIOH SIBJISIETCS HU3KUM OOpa3oBaHUEM, a B BBILLIEIIC-
XalUX CJIOSAX Hajg HUM pacroJiaraercsl aHTUHUKIOH (puc. 4.10, 6).
HerpymHo nokasaTh, YTO XOJIOAHBIE AHTHLIMKIIOHBI SIBJISIIOTCS HU3KUMM,
a Teruible — BBICOKUMHU (puc. 4.10, 6 u 2).
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Puc. 4.10. H306apudeckre NOBEPXHOCTH B BEPTUKAIBHOM pa3pese: a — BBICOKMIA (XO-
JIOAHBIA), 6 — HU3KMIA (TEIUIBIA) LIMKIOH, 8 — HM3KUN (XOMOAHBIN), ¢ — BBICOKMIA
(TEeTUIbIA) aHTULMKIOH

- ol a—

8. KOJIEBAHUA JABJIIEHUA

8.1. Ammocgheproe daeaenue 6 kaxcooli mouke 3eMHOU NOBEPXHOCMU
u (uau) 8 nioboli mouke c60600HOU ammocgepbl 6ce épems MeHsemcs,
m.e. aubo pacmem, au6o nadaem. Imu USMEHEHUS UMEIOM CAONCHbLU Xa-
pakmep, mak Kak caaz2aromcs u3 nepuoduyeckoli cocmaeasioueii — cy-
mo4Hoeo xo0a, u Henepuoduyeckux usmerenuli. B yMepeHHBIX M BBICO-
KMX IIMPOTaX HEMEPUONUYECKUE U3MEHEHMS BbIPAXKECHBI 3HAUUTEJILHO
CWIbHEE M 3aTYLLEBBIBAIOT CYTOYHBIA Xon. B Tpomuyeckmx HIMpOTax
sipYe BBIPAXEH CYTOYHBIM XOI NABJICHUS, a HEMEPUOOUYECKHUE H3Me-
HEHUS NABIECHUS MaJibl B CPAaBHEHHUHU C TAKMMHM X€ M3MEHEHUSMH B
YMEPEHHBIX U BBICOKUX LIMPOTaX. B yMepeHHBIX HIMpOTaX WHOTAA
JaBJICHUE 32 OOHU CYTKM B NJAaHHOM ITyHKTe MeHsiercs Ha 20—30 rlla.
Haxe 3a 3 4y paBieHHe MOXeT M3MeHAThesA Ha 5 rlla u Gosnble. 3a-
IMUCh XOJa JaBJCHUSI Ha OaporpaMMe MMEET BHI BOJHOOOpPa3HOM He-
MPaBWIbHOM KpUBOM: JABJIEHUE B TEYEHHUE HEKOTOPOrO BPEMEHH TO
MEUIEHHO, TO OBICTPO TMamaeT, 3aTeM pPacTET, 3aTeM CHOBAa MaaaeT
U 1.0. [IpyyeM nMpoMeXyTKH BpeMEHH, 3aHSAThIE MAaICHUEM NABICHHUSA
WIM €ro pOCTOM, MEHSIOTCSI B IIMPOKMX MpPENesiax — OT 4acoB 1O He-
CKOJIBKMX JIECSITKOB YacoOB, a4 pa3Max U3MEHEHMH [UIS KaXIOro MecTa
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Puc. 4.11. CpeaHuit cyToyHbii xoa atmocdep- ¢}
HOro JaBjieHUsl B TponuuyeckoM WHAuUiiCKOM
OKeaHe 0

-2 1 1 i - —

0 6 12 8 26y

HAXOOUTCS B Mpeaenax nByx-tpex naecsiTkoB rlla. IlostoMy uzmenenus
daeneHus Ha3blearom ewe Koaebanusmu 0aeaeHus.

Ilpu MeTeoposIOrMYecKMX HaOJIIONEHHUSX OTMEYAIOT U3MEHEHUE
JaBJICHUs 3a TOCJIEAHME 3 Y Iepel CPOKOM HaOmiomeHui. Dta Benu-
YWHA Ha3bIBACTCS 6apuueckol meHoeHyuel.

8.2. Ilepuoduueckue usmenenus 0asaeHus onpeoeisionics e2o cymou-
Howm xo0om. Kpueas cymounoeo xonebanus daerenus umeem 08a MAKcu-
Myma u dea munumyma. Maxcumanbhble 3HaAYEHWS HAOMIONAIOTCS TIEpeN
MOJYAHEM U Meped MoJyHoublo (0Koiao 9—10 u 21—22 4y mo MecTHO-
My BPEMEHM), a MUHUMAJIbHbIE — PaHO YTPOM M ITOCJIE TOJNYIOHS
(okomo 3—4 u 15—16 ) (puc. 4.11).

Kax ykasbIBaJioCh, CYTOYHBIN XOJ JABJICHHS XOPOLIO BBIDAXKEH B
TPONMKAX, TIE €ro pasMmax, T.€. pa3HOCTb MEXIy HauOOJbIIMM U Hau-
MEHBIIMM 3HAYEHUSIMUH B TEYEHHUE CYTOK, MOXeT nocturath 3—4 rlla.
OT TPOIKMKOB K MOJIOCaM pa3Max CyTOYHOro xoma yoeisaer. ITox 60-it
Napajulesiblo OH U3MEpPSIETCS TOJNIBKO NECATHIMU IOJISIMUA T€KTOMAcCKaIs,
¥ CYTOYHBIN XOJ MEPEKPHIBAETCS W MAaCKUpPYETCsl HeCpaBHEHHO Oolee
3HAYMTEILHBIMU HENepUOOUYECKUMHU KonebaHussMu. Takum o6pa3oM,
CYTOYHBIN XOI JABJICHHS BO BHETPOIMMYECKUX IIIMPOTaX HE UMEET HUKA-
KOIO 3HAYCHUSI U IAXKe HE MOXET ObITb OOHApYXXE€H HEMOCPEACTBEHHBIM
HaOMONIEHUEM; €T0 MOXHO YCTAHOBUTDH TOJIBKO ITyTEM CTAaTUCTHYECKOM
00pabOTKY HAOMIOAECHUIA.

CyTOYHBIN XO[ JABJICHUS OTMPEHEISIETCS: CYyTOYHBIM XOIOM TEMIIE-
paTypel BO3IyXa; COOCTBEHHBIMU YNIPYTMMM KoJieGaHUSIMU aTMOC(hepHI,
BO30YXIa€MBIMU CYTOYHBIMM KOJIEOAaHMSIMU TEMIIEpaTyphl; MPWINB-
HBIMM BOJIHAMM B atMocdepe, YCHIMBAEMBIMU PE30OHAHCOM C €€ Co0-
CTBEHHBIMM KOJIEOAHUSIMHU.

9. MEXTTYCYTOYHAS U3MEHYHUBOCTDb JABJIEHUA.
KPAMHUE 3HAYEHUS

9.1. MBI yxe 3HaeM, 4TO B aTMoc(epe MOCTOSSHHO BO3HHKAIOT,
3BOJIIOLIMOHUPYIOT, MEPEMELLAIOTCS U 3aTyXaloT KpyMHOMaclUTabHbIE
OapHyecKre CUCTEMbI — LIMKJIOHBI M aHTUIIMKIOHBL. OCOGEHHO XOPOLIO
BBIpAXEHBI M YacThl OHM BO BHETPONHYECKMX LIMpoTax. CleacTBueM
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3TON YUKAOHUUECKOU deamenbHocmu W SIBISIIOTCS HENEpUOTUYECKHE
Kone6aHus naBineHus, nocruraroniye 30 rlla, a uHorna u Gosblie.

OO61LyI0 XapaKTEPUCTUKY HEMEPHUOIMYECKMX M3MEHEHMH NaBJIeHMS
MOXHO [aTh C TIOMOLIBIO MeNcOyCYymouHOU UMeHYUBOCmU O0A6AeHUS.
Tak Ha3bIBa€TCs CpeaHee MHOTOJIETHEE U3MEHEHUE JABJICHUS 3a CYTKH,
B3SITOE 3a OIPEIC/ICHHBIM CPOK HaOMIONEHUI, HATIpUMEp 34 YTPECHHMH,
HE3aBHCHUMO OT 3HAaKa M3MEHEHMS, T.€. HE3aBUCUMO OT TOrO, PacTeT
JapjieHUe WiM nanaeT. UHBIMU CJIOBaMU, MexncadyCymouHoU UaMeH4uU-
80cmbi0 0aéAeHUA HA3bIBAIOM CPeOHee MHO20/emHee U3 CYMOYHbIX pa3-
Hocmell 0aéneHus, 83AMmblx NO a6CONIOMHOU 8eaUYUHe.

Y 3eMHO# MOBEPXHOCTH B YMEPEHHBIX LIMPOTaX CPEHHSISI MEXITY-
cyroyHas u3MeHYMBocTh namieHMs1 3—10 rlla; Gosbliue Bcero oHa B
CEBEPHBIX YaCTSIX OKEaHOB. 3UMOiA, KOrIa IIMKJIOHWMYECKAs AESTEeTbHOCTD
pa3BuTa CWIbHEE, U3MEHUMUBOCTH OoJjibllie, YeM JieToM. B Tpommkax
MEXIYCyTOYHasi U3MEHYMBOCTb JABJICHUS paBHA JIMILUb AECATHIM JOJISIM
TEKTOIMACKaIs T.€. 3HAYUTEIbHO MEHBIIIE pa3Maxa CyTOYHOTO XOAa.

MexmaycyTouHasi U3MEHYMBOCTD JABJICHUSI B YMEPEHHBIX HIUPOTAX
OCTaeTcsl 3HaUYMTeJIbHOIM BO Beeit Tomiue Tporocgepnl. Ha ypoBHe 10 kM
OHA MaJIO YeM OTJIMYAETCS OT U3MEHYMBOCTH Y 3€MHOI MTOBEPXHOCTH, U
JaXe Ha BhICOTE 15 KM HM3MEHYMBOCTh HaBiIeHUs ele okono 2,5 rlla.
BTO CBA3AHO C TEM, YTO LIMKJIOHUYECKAS NESATEIbHOCTh HE OrpaHUYM-
BaeTCs HIDKHEH Tporocgepoil, a 3aXBaThIBa€T U 3HAYMTEIBHO Oolee
BBICOKHE CJIOM, naxe crpaTocdepy. KapTel Tormorpaduu BbICOKMX M30-
6apUyYeCKIX IMOBEPXHOCTEM BIOJTHE 3TO MOATBEPXIAIOT.

9.2. B kakux npenenax Koyie0Oiercsi J1aBI€HUE B JTAaHHOM MECTE B
TEYeHHe Mecsiia WM roga? DTo 3aBUCUT OT MHTEHCHUBHOCTU LIMKJIO-
HUUYECKON AesTeIbHOCTU. Pa3max KoneOGaHWi maBIEHUS BO3PACTACT C
reorpaduyeckoit mmporoii. ITon 60° c.u1. KoiebaHUs1 JaBieHUs B Teve-
HHE Mecslia 3MMoii Jocturaior Ham mopeM 60 rIla u Han cymueit 40 rlla.
ITon 10° c.w. cootBeTcTBYIOIIME 3HaYeHUs Tosbko S5 U 10 rlla.

B TeueHue roma KojnebaHus napineHus eine oonblie. B C.-Iletep-
Oypre, HanpuMep, KojieGaHus JABICHUS 3a TOA B CPEOHEM COCTaBJIsi-
1oT 76 rlla; B JIxXakapre, o 3KBaTopoM, YMeHbIawoTtcs no 12 rlla.

Eunie Gosblie aGCOMIOTHBIA pa3max HABICHUS B TAHHOM MECTE,
T.. pa3HOCTb MEXIY CaMbIM BBICOKMM M CaMbIM HM3KHUM U3 KOrIa-JMoo
HabGmonaBlIMxcd 3HaYeHUi nasineHusi. B Mockse 3a 35 neT maBieHue
Kojiebanoch ot 994 mo 1037 rlla.

Ecnu paccMaTpuBaTh BECh 3€MHOM 1lIap B LIEJIOM 34 IJIUTEJIbHOE
BpeMsi, TO JAaBIECHHE Ha YPOBHE MOpS MEHSETCS B IMpelesiax IMOYTU
200 rITa. B Arame (Cu6upn) 31 mekabpst 1968 r. HaGmonanoch nasie-
HME, KOTOpOE MOCJIe MPUBEAECHMS K YPOBHIO MOpPSI 0Ka3ajloCh PaBHBIM
1086 rlla, a B LiEHTpe TPOMMYECKOTo HUKIOHA Hal ATIAHTHYECKHUM
OKeaHOM B ceHTsI0pe 1988 r. 6bUIO0 OTMEUYEHO AABICHUE HA YPOBHE
mops 860 rIla.
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10. OBJIACTM UBMEHEHMUSA JABJIEHUSA

Tak KaK HenmepUOAWYECKHE HM3MEHEHHUS MABJICHHS CBS3aHBI C
LUUKIOHUYECKOH NESATENIbHOCTBIO, TO U3MEHEHHUs ONHOro 3HakKa, T.e.
HaJCHUE WIM POCT, MPOMUCXOAAT cpa3y Ha OOoJbLIOH IUIOLIAmU, CpaB-
HUMOH C pa3MepaMM LIMKJIOHA WIM aHTULMKIOHA. Eciau HaHecTM Ha
KapTy U3MEHEHMS NaBJICHUs, TPOMCLIENIINE B pa3HbIX MYHKTax 3a
OIMH M TOT X€ MPOMEXYTOK BPEMEHHU, Hampumep 3a 12 win 24 4, 1o
Ha KapTe MOXHO BbIABUTH OoJiblIME€ 00JIAaCTH, TOE€ NABJIEHUE 3a 3TO
BpeMsl magano, U o6actu, rae oHo pocio. CoemMHMB Ha KapTe U30-
JIMHUSIMU TOYKM C OOVMHAKOBBIMM HU3MEHEHUSIMU NABJICHMS, Mbl IOJTY-
YUM cucmemy u3arnobap, m.e. AUHUI PABHO20 U3IMEHeHUs O0aeéAeHUs 60
8peMeHU.

N3zaiobaper umMeoT dopMy -1 0 -2
HEMpaBWIbHBIX 3aMKHYTBIX KpH- g “ / yd "\\ 0\
BHIX, NMPUOIMXKAIOIIMXCA K OBa- yd =, 11 ,l ,/“\ v
JlaM, OHH OYEPYMBAIOT Ha KapTte / yd 7%, ‘, I’ ,’ WhA \| : :
00JIacTH TaJEHUsS JABJIECHUS ¥ 00- [ / ey I' / ,I ,' II,' 1111
JIACTH POCTa JaBjieHust (puc. 4.12). : : 11p// / 4 /,”//, ]/ 2
B obnactv mamenus napnenus Ha oy \ | (' S I,I /. ,’/ S0 ,/ /
UeHTp 00jacTM mpuxomauTcs Hau- A ‘\ \_/l I/ / ( /l ,’ ] l:
GoMbLLeE MALCHMe, B O6MacTH poc- '\ N—/ I\ '\:__ i /i
Ta JAR/ICHVs] — HaWOOJIBLLMIA POCT. N N, /
Obracmu nadenus u pocma odaene- o’ T J 2
HUs eMecme Hasviearom 00AGCMAMU Puc. 4.12. O6nactu naneHus (I1) u poc-
U3MeHeHus 0aeneHus uau uzarnoba- Ta (P) naBieHMs Ha KapTe u3aniobap

puvecKumu obaacmsamu.

AHaJIM3 KapT u3auiodap 3a mocjeaoBaTe/IbHbIe IIPOMEXYTKH Bpe-
MEHHU IMOKAa3bIBAET, YTO M3a/UT00apUyYecKHe 00JIaCTH MEHSIOT CBOE MO-
JIOXCHHUE Ha KapTe, MepeMELIAIoTCs. DTO MepeMELLICHUE, TaK Xe KaK U
[epeMELEHUE LIMKJIOHOB M AHTUILIMKJIOHOB, MPOMCXOOUT MPUOIU3M-
TEJIbHO B HAMPABJICHWM BO3MYLIHbIX TEYEHUH B cpeaHeil Tpormocdepe,
a CKOpOCTb €r0 HECKOJIbKO MEHbIIIE CKOPOCTH BETpa Ha 3THUX BHICOTAX.

11. TOIOBOM XOJI TABJIEHUS

Ecnu mo CyTo4YHBIM 3HAYE€HUSM HABJICHMS BBIYUCIUTH CPEOHEE
MECSIYHOE 3HAYCHUE NABICHMS I KaXIOro M3 ABEHAALIATH MECSLEB
roia, MOCTPOUTb COOTBETCTBYIOLIYIO KPHBYIO, MBI MOJYYMM 200060l
X00 Oaénenusi 043 O0anHo2o0 nyhkma. B pasHbIx obnacTsx 3eMyd romo-
BOM xom pa3Hbli. Takke oTaMYaeTcs OH OT roja kK romy. MHeIMHU Clio-
BaMM, XOJI CPEIHEMECSYHBIX 3HAYCHU N NABJICHUS JAHHOrO roa B TOY-
HOCTU HE TMOXOX Ha XOJI NaBJICHMS Mpoluioro roma v T.a. OmHako
€CJIA MMOCTPOUTH XOI JABJIEHUS 10 MHOTOJIETHUM CPEAHHUM MECSTYHBIM
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3HAYEHMSIM, TO IUIS KaXIOro MecTa OH OyJIeT UMETh OMpENe/ICHHbIC
0COOEHHOCTH, O0YCJIOBJICHHBIE IJIABHBIM 00pa3oM XapaKTepoOM LUKIIO-
HUYECKOMH IeATEIbHOCTU B TAaHHOM paiioHe.

Tumel ronoBoro xona AAaBIE€HUS pasHooOpasHbl. Haubosiee mpoct
OH HaJl MaTepuKaMH, Iic MAKCUMYM JABICHMS MPUXOLUTCS Ha 3UMY U
MHMHHMYM Ha JIETO, a TofoBasi aMIUIMTYyAa! pacTeT ¢ ymaleHHEM OT
okeaHoB. Tak, B MockBe cpenHee mamieHue B siHBape 1020 rlla, B
uionie 1011 rlla, ronoBas ammuiuryna 9 rlla (Bce 3HaUCHUS OABICHUSA
3mech W Jajbllie B 3TOM Iaparpade MPUBEACHBI K YPOBHIO MOpS).
B Tanikenrte B sHBape oHo pasHo 1026 rIla, B utone 1004 rlla, a ro-
nosast amruiiryna 22 rila. B myctbiHe ['o6U romoBasi aMIuiuTya 6ymM3ka
K 40 rl1a.

Xopol10 BBIpaXEH TONOBOI XOI TOro Xe THIMAa W Ha OKpauHax
MaTepUKOB B MYCCOHHBIX obnacTsix. Hanpumep, B Tokno MakcuMyM B
HOSIOpe U MUHUMYM B MIOHE, romosasi amruiurtyna 9 rlla, so Bnaguso-
CTOKE MaKCHMMyM B SIHBAp€ U MUHUMYM B HIOJIE, TOAOBasi aMIUIMTYNA
moutd 14 rIla, B bomGee MakCUMyM B SIHBape U MUHUMYM B HIOHE,
ronosas amruutyaa 10 rlla.

B BBICOKMX HIMPOTax OKEaHOB MAaKCHMMyM HaOjiiomaeTcsi paHHUM
JIETOM U MUHUMYM 3uMoii. Hanpumep, Ha fH-MaiieHe MakKCUMyM
1020 rITa B Mae u mudumyMm 1001 rIla B ssHBape (amruturyna 19 rlla).
B cpenHux LIMpOTaX OKEAaHOB HEPENOK NBOMHON XOm NABIECHUS — C
MaKCMMyMaMH JIETOM M 3UMOI M ¢ MUHMMYMaMH BECHOW M OCEHBIO,
MpUYeM aMIUIMTYIA HEBEIMKA. B TponmmyeckMx oKeaHax rogoBOil xon
JaBJICHUsI BbIpaXeH c1a060. OOBSICHAIOTCA 3TU TUIMBI TOJOBOrO XOna
JABJIEHUsI CE30HHBIMM M3MEHEHMSIMU B LIMKJIOHMYECKOH NESITEIIBHOC-
Td. Ham okeaHaMM YMEPEHHBIX HIMPOT LIMKJIOHBI 3UMOM IIIyOXe, 4YeM
setoM. Han mMarepukamu JieToM Ipeo6siagaloT o61acTd MOHUXKEHHOIO
JABJIEHHUs, a 3UMOM — AHTHMLUKJIOHBI; TPUYEM YEM AAJbLIE OT OKea-
HOB, TeM Oosyiee cwibHbie. Han cyOTponmUYecKMMHU 4YacTSIMU OKEAHOB
KpPYIJIbIA IOl TOCHOACTBYIOT AHTMLIMKJIOHBI, HO OHHM HCIBITHIBAIOT CE-
30HHBIE CMEIIEHMS, U K ToMy X¢ B CeBepHOM MOIyIIApUH OHU CWJIb-
HEe BBIPAXCHBI JIETOM, YEM 3UMOM.

12. MECAYHBIE U I'OJOBBIE
AHOMAJIMN JABJIEHUA

12.1. CpenHue MecsiuHbIE 3HAYEHUS NABJICHHUS 3a OAWUH U TOT Xe
KaJICHIApHBIA MeCAl] B JAHHOM ITyHKTE B pa3HbI€ TOObl Pa3JIMYHBL
OHM MOTYT CYILIECTBEHHO OTJIMYAThCS OT MHOTOJIETHETO CPEIHEro
3TOr0 MECSLIa, T.€. OT €ro KJIMMaTHYEeCKONH HOPMBI.

1 Ilon AMIUIMTYAOW TOAOBOIO XoAa NMOHUMAETCS Pa3HOCTb MAaKCUMaJIbHOro M
MHUHHUMAJIBHOIO CPEAHEMECAYHOro 3Ha4€HUA, T.C. pa3Max.
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OTK/IOHEHHE CpEAHEro 3HauyeHHsl NABJIEHUS B OTOEIbHBIA MeCsI]
OIpeeJIEHHOTO T'ofla OT MHOTOJIETHETO CPEOHETO TOTO X€ Mecsla, T.C.
Pa3HOCTb 3THUX 3HAYEHHU, HA3BIBAIOT MeCAYHOU aHomanuel 0aeneHus.
MecsTyHble aHOMAJIMM OCOOEHHO BEJIMKM 3UMOI (B 2—3 pa3a GoJbliie,
YyeM JIETOM), MPUYEM Ha OKeaHaX OHM OoJibllie, YeM Ha MaTepuKax, u
B BHICOKMX IIIMPOTax GoJbIIE, YEM B HU3KUX. DTO 3HAYMT, YTO PEXUM
aTMoc(pepHOro NaBI€HUS Ha MaTepuKax MEHee U3MEHYMB OT roma K
romy, 4YeM Ha OKeaHaX, U MEHee M3MEHYUB B TPOIMKAX, YEM B Cpel-
HUX ¥ BBICOKMX HIMPOTAaX.

CpenHue MecsyHble aHOMaIuMM AasieHust Han EBporoit M AT-
JIAHTHKOM B CYOITOJIAPHBIX HIMPOTax cocTaBisioT 5—6 rlla 3umoii u
2—3 rlla neroM. B cpenuux 1mmporax oHM coctaBisgior 3—4 rlla 3u-
Moit u 1—2 rlla neToM, B TpOIMKaX ATJIAHTMYECKOIO OKEaHa — OKOJIO
1 rI1a B 0ba ce3oHa.

Ha cyiile anoManuu JaBJIEHUS HECKOJIBKO MEHbIIIe, YEM Ha MOpE,
MPUYEM C YAaJeHUEM B INTyOb MaTepuKa MECSYHbIE aHOMAJIUU JaBJie-
Hus yoeBaror. Tak, B C.-IletepOypre cpemHsii MecsSiMHAasi aHOMAJIUs
JaBleHus B 3uMHue Mecslrs! 6 rIla, B Ekatepun6ypre 5 rlla, B bap-
Hayie 3 rIla, B Hepuuncke 2,5 rIla. ToyHO TaK Xe U B 60jiee HU3KUX
umpoTax: Ha A3opckux octposax 3 rlla, B ITanepMmo 2 rlla, B Towiu-
cu 1,5 rIla. D10 cpenqHue MecsYHblE aHOMAJIMU. B OTHENBHBIE TONBI
MECSYHbIE AHOMAJIMH, KOHEYHO, MOIYT OBITh 3HAYMUTEJIBHO OOJblIIE.
Tak, B Ucnanauu HaOMomauch OTKJIOHEHUS CPEIHETO MECSYHOTO
JaBJIeHUsI OT MHoroJieTHeil HopMbl Ha 42 rlla, B ITapike — Ha 27, Ha
Azopckux octpoBax — Ha 14 rIla.

CpenHue ronoBble 3HAYEHMS NABJICHMS B OTHEJIBHBIE T'ONBI TAKXKE
OTKJIOHSIIOTCSI OT MHOTOJIETHETO CPEIHETO; 3TO eodosble aHomaruu. OHU
MeHBIIIEe, YeM MeCSYHble aHoMaMu. CpemHsis rogoBasi aHOMaJIMsI JaBJie-
HUSL B BBICOKMX LIMpoTax — okojio 1,5—2 rlla, B cpeaHux nmmmporax —
1 rIl1a, B Hu3kux — meHee 0,5 rlla.

B oTnenbHBIE TOObI TONOBBIE aHOMAJIMU MOTYT OBITH ropasno
oonpiie. B Mcnmanauu HabGmonanucs rogoBele aHomamu 1o 9 rlla, B
IMapizxe — 1o 5, B bapHayne — no 6, B Towmicu — mo 3 rlla.

MecsiyHble aHOMAIMM NABJIEHUS ONHOTO 3HAKa OXBaThIBAIOT 00-
IIMPHbIE TIOLIAAM 3€MHOM IMOBEepXHOCTH. Eciu B KakoM-HUOYIb
MyHKTE CpelHee MECSYHOEe JaBJIeHHe ObUIO, HAPUMEP, HIDKE HOPMBI,
TO U B COCEOHUX MECTaxX, XOTd Obl M HE IO BCEM HAIMpaBIEHUSIM OT
JaHHOTO MECTa, OHO ObLIO TaKXe HIDKe HOpMbl. MIHaye roBopsi, aHO-
MaJIMK JABJIEHUSI UMEIOT MPOCTPAHCTBEHHOE MPOTSDKEHUE, TaK KaK OHU
CBSI3aHBI C TAKUMM OCOOEHHOCTSIMM LIMKJIOHUYECKOW NESATENIBHOCTH,
KOTOpble HaOMI0NaI0TCsl Ha OOJIBIINUX IMPOCTPAHCTBAX.

12.2. Teorpadpuyeckoe pacmpeneseHrMe aTMOC(HEpPHOro NABJICHUS
PacCMOTpMM B IJIaBE CEIbMOM B CBSI3U C OOIIEH ITUPKY/ISLMEH aTMoche-
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pbl. JleJio B TOM, YTO pacnpenesieHue aTMoCc(hEepHOro JaBICHUs U pac-
NpeaejieHue BO3MYLIHBIX TEYEHUW Hal 3€MHBIM LIAPOM HaXOoHsITCA B
caMoO# TECHOM CBSI3M, M MOTOMY lleJiecOOOpa3HO paccMaTpuBaTh HUX
COBMECTHO.

13. YCKOPEHUE BO31YXA IIOI JEMCTBUEM
BAPUYECKOI'O T'PATUEHTA

13.1. Berep BO3HMKAaeT M3-3a HEPABHOMEPHOTO PACIpPEIEICHUS
atMoc(epHOro maBieHMs, T.€. Ojaromapsi CylleCTBOBAaHUIO T'OPU30OH-
TalbHBIX pa3HocTed mamineHusi. Eciu Obl maBjieHME BO3QyXa Ha Kax-
JIOH TOPU3OHTAIbHOI TUIOCKOCTH (HAa KaXIOW MOBEPXHOCTH YPOBHS)
ObUIO BO BCEX TOYKAaX ONMHAKOBO, BeTpa Obl He Obulo. IIpu HepaBHO-
MEPHOM DpaclpencICeHUd aTMOC(HEPHOIO JABJICHUS BO3MyX CTPEMMTCS
MEPEMELLIATECS U3 MECT ¢ 0oJiee BHICOKMM JaBICHHUEM B MecTa ¢ Oojee
HU3KUM JABJICHUEM.

Kak MbI BUAEIU, MEpOIl HEPABHOMEPHOCTU DAaCIpEle/ICHUSI OaB-

JICHUSI SIBJISIETCSI 20pU30OHMAAbHbIL OapuuecKull epaduenm —%. Bo3zoyx
CTPEMUTCS IBUTAaThCS OT BBHICOKOTO HaBIEHUS K HU3KOMY IO Haubolee
KOpPOTKOMY ITyTH, T.€. IO HOPMaJId K HU3006ape, a 3TO U €CTb HaIMpaB-
JneHue O6apudeckoro rpamveHta. [Ipy 3ToM BO3myX MOJMy4YaeT YCKoOpe-
HUE TeM OoJibliie, yeM OoJbllie GapuyecKuii rpanueHT. Ciredosamensto,
bapuueckuii epaduenm ecmb cuna, coooWAOWAR 6030YXy YCKOpeHUe, m.e.
6bI3bl6AIOWAs 8emep U MeHAowas e2o ckopocms. [1eACTBUTENBHO, €CIU

9,
Mbl PACCMOTPUM pPa3MEpHOCTh — a’; , TO TTOJIyYHM

2]

CnenoBaTesIbHO, TOPU3OHTAIBHBIN GapUYECKUIl TPaAUEHT €CTh
PaBHOIEHCTBYIOLLASA CWJI JABJICHUS, NEHCTBYIOLIAs. B FTOPU3OHTAIbHOM
HamnpaBJIeHUM Ha €IUHUIYy oObeMa Bo3myxa (MomoOHO TOMy, KakK Bep-
TUKAJIbHBIA OapyyecKuii rpadueHT €CTh PaBHOACCTBYIOWIAs CWI IaB-
JIEHUS, NEHCTBYIOIMX HAa €IMHHUIy oObeMa IO BEPTHUKAIM). TakKum

. . 9
o6pa30M, TFOPHU3OHTAJIbHBIN 6ap1/mecmm rpadu€HT —a—i: ABJIETCA CHU-

JIOW, OTHECEHHOH K equHMILIE oObema.
Y106l MOJYYUTh CWIY OApUYECKOro IpaIMeHTa, NEHCTBYIOLIYIO
Ha €AMHMLy MACChl, HYXKHO T'PalMEHT Pa3Ac/JUTh Ha IUIOTHOCTb BO3MY-
xa. Torma mnsi CUIbl TOPU3OHTAJILHOTO 0apUYECKOro rpagueHTa, Oewi-
. 1op
CTBYIOLUEH HA ENUHMLY MAcChl, MOTY4MM BBIDAKEHHE — = . Ilo Ha-
MpaBJIECHUIO 3Ta CWJIA B KaXIOW TOYKEe OapUyYeCKOro MoJjisi COBIMANAcT
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C HampaBJIEeHHUEM HOpMaJM K MU300ape B CTOPOHY yObIBaHUWS HABJICHUS.
B atMocdepe cuna 6apuyeckoro rpagueHTa SIBJISIETCS €AUHCTBEHHOMN
CWIOi, KOTOpasl MPUBOAMT BO3IyX B ABIKEHHE W YBEJIUYMUBAET €0
cKkopocTh. Bce npyrve Cuibl, MPOSIBISIIONIMECS TTPH JBWDKEHUM BO3LY-
Xa, MOTYT JIMIIb TOPMO3UTh JBIDKEHHE U (WIH) OTKJIOHSATH €ro OT Ha-
MpaBJieHUs] FPaIUeHTa.

13.2. Cwia, paccyMTaHHAasE Ha €OUHMILy MaccChl, paBHa ycKope-
HMIO, cooblaeMoMy 3Toif cuitoil. CrienoBaTe/IbHO, BBIPAXECHUE —ig—ﬁ
YHUCJIEHHO PaBHO YCKOPEHHIO, KOTOPOE IOJy4aeT BO3MyX IOA Aci-
cTBUeEM OGapuueckoro rpanmveHTta. Haiimem mopsimoK BEIMYMHBI 3TOTO
yckopeHus. Ilycte TeMneparypa Bosmyxa 0°C, a mamineHue 1000 rlla.
CraHgapTHOE 3HAYeHME IS IUIOTHOCTH BO3AyXa NMpH TEMIIEpaType
0°C u masnenuu 1000 rIla paBHo 1,273 xr/m>. Bapuyeckuii rpagueHT
npumeM pasHbM 1 rTla Ha 100xM; 1 rfla = 102H/m2 = 10% Kr/(M * ¢2).
IToncraBUB BCe YMCIIOBBIE 3HAYEHUS, TTOJTYYUM

_Lop _ 180 _ 102kpem3/1,273-105¢2 kT - M = 0,001 M/c? = 103 m-c 2.
pon  pAn

Takum o6pazoM, rpanueHT B 1 rIla Ha 100 KM co3maeT ycKopeHuUe
npuMepHo 0,001 M/c? win 1 MM/c2. D10 OYEHDb HEGOJIBILIOE 3HAYEHHE,
HO OKa3bIBAETCS, YTO M OCTaJIbHbIE CWIBI, NEHCTBYIOLIME HA BO3IyX B
TOPU30OHTAIBHOM HaIpaBJICHUHU, TOTO Xe MOpSIKa.

13.3. Eciu 6b1 Ha BO3MyX JECTBOBAJIA TOJNBKO cWiia Gapuyeckoro
rpalU€HTa, TO IBIDKEHHME BO3dyXa IMOA ACUCTBHEM 3TOM CWIBI OBLUIO
Obl pPABHOMEPHO YCKOPEHHBIM. M X0Ts ycKopeHue, coobliaeMoe BO3-
IyXy CWION rpalM€HTa, HEBEJIUKO, MPU UIMTEIBHOM JCUCTBUU ITOHU
CWIBI BO3QYX ITOJYYWI OBl OYEHBb OOJBIIME M MTPUTOM HEOrPAHUYECHHO
pacTylie cKopocTd. B meiicTBUTENBHOCTH B aTMOCc(eEpe 3TOro He Ha-
Omonmaercs. Bo3myx nBroKeTcsl, KaK MPaBWIO, CO CKOPOCTBIO HECKOJIb-
KO METPOB M MHOTa — HECKOJIBKO JECSITKOB METPOB B CEKYHIY, IPH-
YeM OOBIYHO CKOPOCTh BETPa MEMJICHHO MEHSETCS BO BPEMEHU. ITO
3HAYUT, YTO KPOME CHJIbI OapUYECKOro rpalveHTa Ha ABUXKYLIUMCS
BO3IYX ICUCTBYIOT ApPYTrMe CWIbl, 60Jic€ WIM MEHEE YPaBHOBELIMBAIO-
[IHe CWITy TpaJueHTa.

14. OTKJIOHAIOIIAA CHJIA
BPAIIIEHNA 3EMJIN

14.1. MBI yXe 3HaeM, YTO BeTep — 3TO JBIDKEHUE BO3MyXa OTHOCHU-
TEJIBHO 3€MHOI TMOBEPXHOCTH, T.€. OTHOCHUTEJbHO CHCTEMbI KOODIMHAT,
Bpauaoleicsi BMecte ¢ 3emieil. Bpaiaromascsi cuctema KoopauHaT
He SIBJISIETCS MHEPLIMAJIBHOM CHUCTEMOM KoopauHaT. B MexaHuKe noka-
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3bIBACTCSA, YTO TPHU ABVKEHHUH JIIO0Oro TeJa BO BpalllaloLENCsl CUCTEME
KOOpIOWHAT OHO OTKJIOHSIETCSI OT NMEPBOHAYAJIbBHOTO HAIpaBJICHMS JABU-
XXKEHHUS OTHOCUTEJIBHO 3TOH CHUCTEMbI KOOpAWHAT. MHBIMHU CIIOBaMH,
TEJI0, OBHXKYLIEECS BO BpAllAIOLLEHCS CUCTEME KOOpDAWHAT, IMOJIydaeT
OTHOCHUTEJIBHO 3TOl CUCTEMBI HOB0POMHOE YCKOpPeHUe, WIA YCKOpeHue
Kopuoauca, HanpaB/ieHHOE TION MPSIMBIM YIIOM K CKOpOCTH. Takum
00pa3oM, MOBOPOTHOE YCKOPEHHUE HE MEHSIET MOMYJIb CKOPOCTH, a TOJIb-
KO MEHSIET HalpaBJIeHUE CKOPOCTH, T. €. HallpaBIC€HUE NBIXKECHUS.

IloBopoTHOE ycKOpeHHE OOBSCHSIETCSI HE KAKOM-TO BHEIUHEH CH-
JIOM, OTKJIOHSIIOLIEH BO3MyX OT MEPBOHAYAJIBLHOTO HAMpaBJICHUS ABU-
xeHus1. IToBopoTHoe ycKOopeHHE OOBSCHSETCS HEUHEPIHATBHOCTBIO
CHCTEMbI KOOpAWHAT, T.€. BpallieHueM 3emiu. JleHCTBUTENbHO, Tpe-
CTaBUM 00BEM BO3IyXa, KOTOPHIN PAacoIOXKEH Ha 3KBAaTOpE Ha MEpU-
nuaHe A. IToka 3ToT 00bEM HE ABMXKETCS OH COBEPLIAET BMECTE C
3emueil ABIDKEHHE HA BOCTOK C JIMHEHHOI CKOPOCTBIO, KOTOpOil 006-
JIagaloT BCE MpPEIMEThI, HAXOIsIIUecss B MOKoe Ha 3kBatope. Ilycthb
3aTEM 3TOT OOBEM HAYyMHAET OBUraThCS IO MEPHAMAaHy A Ha CEBep
NpPSIMOJIMHEMHO M PAaBHOMEPHO OTHOCHUTEJIbHO HEIOABMXXHON CHCTE-
MBI KOOPIWHAT, CBSI3aHHOI ¢ HEIMOABMXHBIMHU 3Be3naMu. J[OCTUTHYB
LIUPOTHI @, 3TOT 00BbEM BO3MyXa OKAXETCSI BOCTOYHEE MEpHMIMAHA A,
MOCKOJIbKY JIMHEHAs! CKOPOCTh MEpUIMAaHa A Ha IIUPOTE (¢ MEHBIILE,
YeM Ha 3kBaTope. B cucreMe KoopavHaT, CBSI3aHHOW C 3€MJIEi, OTHO-
CUTEJIbHO KOTOPOM OMpPEAEIISIIOT BETEP, 3TOT 00BEM KAXKETCSI OTKJIOHMB-
LUMMCS BIIPaBO OT IMEPBOHAYAJIbHOTO HAMpPAaBJICHUS Ha ceBep (IepBOHA-
YajbHOrO MepuauaHa). TakuMm 06pa3oM, OTHOCUTEIBHO HETOABIDKHON
CUCTEMBI KOOPIMHAT HE BO3JYyX OTKJIOHSETCS OT MEPBOHAYAJIBHOTO
HAIpaBJI€EHUs OTHOCUTEJIBLHO 3eMJIM, a 3eMJIsl C €€ MapauieasiMU U
MEpUIMaHAMM TIOBOPAYMBAETCS TOM, ABIDKYIIIMMCS BO3IMYyXOM B ITPOTHBO-
MOJIOXHYIO cTopoHy. HO B cHcTeMe KOOpAMHAT, CBSI3aHHON ¢ 3eMJICH,
Habmonarento OyaeT KasaTbCsl, YTO BO3MYX OTKJIOHSETCS OT IEPBOHA-
YaJIbHBIX MapajuIesieid 1 MEPUINAHOB.

TI'opu3oHTanbHasg COCTaBJAIOLIAS MTOBOPOTHOTO YCKOPEHMUS Ha
Bpanamooieiics 3emie UMeET BUI

A=2wvsin @,

TOe ® — YyIJIoBas CKOPOCTh BpallleHUs 3eMJid, ¢ — reorpadudeckas
LUIMPOTa U v — CKOPOCTh BETpa. DTa COCTARJSIOLLAsT HANpaBJIeHa MOJ
MPSIMBIM YTJIOM K CKOpPOCTH BripaBo B CeBEpHOM IOJYILIAPUM U BJIEBO —
B IOxHoM.

Ecnu paccMatpuBaTh IeCTBUE MOBOPOTHOTO YCKOPEHMSI Ha €AM-
HUILy MAacChl, TO €0 MOXHO YCJIOBHO Ha3BaTb OMKAOHAIOWEU Ccuaoi
epawenus 3emau wim cuaoii Kopuoauca.
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Puc. 4.13. O6beM Bo3myxa A ABIKETCS O
MepUAMaHy A Ha ceBep CO CKOpOCThio AB.
Bo BpeMsi ABMXEHUSI OH COXpaHSIET JIM-
HEHHYI0 3KBaTOpHUaJIbHYI0O CKopocTb AC,
HAamnpaBJeHHYI0 Ha BOCTOK, KOTopas KMMe-
Jach B Hayajie aBuxeHus. [Toatomy Ha
umMpoty @ o6beM A mpuzer B Touky M,. B
TO Xe€ BpeMs Jiexallasi Ha 1IMpoTe @ U Me-
puIMaHe A B Hayalle JBMKEHMsl Touka M| 3
33 3TO BpeMsl MOABUHETCS TOJBKO B TOY-
Ky M,. Cmewienne M| M, u ecTb pe3ynbTat
ngeiictBusl yckopeHusi Kopuosuca

14.2. T'opu3oHTaJIbHAsA COCTaB-
JISTIOLIAsT OTKJIOHSIOIIEH CWIBI Bpallie-
HUS 3eMJIM 3aBUCUT OT HIMPOTHI @. OHa Y
UMEET MAKCUMAJIbHYIO BEJIUYMHY 200V Ha
nomoce (¢ =m/2) u obpauraercsi B HOJIb Ha 3KBatope (¢ =0). OHa
TaKKe MPOMOPLIMOHANIbHA CKOPOCTH BETpa v U o0pallaeTcs B HYJIb
IPU CKOPOCTU BETPAa, PABHOM HYJIO, T.€. B MOKOSIIEMCS BO3IYyXE
cwisl Kopuonuca Het. Haitmem unciieHHoe 3HaueHHe cwibl Kopuosnu-
ca Ha ToMIoce Ui CKOpocTH BeTpa, Hampumep 10 mM/c. HaM HyxHO
HaiiTH BeMYUHY 2wv. OmnpenesuM 3Ha4eHHE YIJIOBO CKOPOCTHU Bpa-
meHus: 3eMid. Tak Kak MOJIHBINA 000poT 3eMJIM BOKPYT OCH IPOMCXO-
JUT 3a 3Be3HbIe CYTKH (23 u 56 MuH 4 c), T.e. 3a 86164 c, To yrioBas
CKOpOCTb BpallleHHs1 3eMJIU

0=2mn:86164 c=7,29-1075 ¢ L

B3sB yIBOEHHOE 3HAYEHHUE 3TOIM BEJIMYMHBI U YMHOXWB €ro Ha
10 M/c, momy4uM yCKOpEHHE, COODIaeMoe €IUHMLIE MAacChl BO3MyXa
OTKJIOHSTIOLLIEH CIUION BpalieHus1 3eMIM Ha monoce mpu Berpe 10 m/c.
OHo =1,5-1073 M/c? u, TakuM 06pa3oM, OKa3bIBAETCH BETMYMHOMN
TOTO Xe MOpsIKa, YTO U YCKOPEHHE, co3liaBaeMoe B aTMochepe 6apu-
YeCKMMH IpalUeHTaMU. DTO OYeHb BaXHBIN (DaKT: omraonsowas cuia
spawenus 3emau npu 0BUNCEHUU 8030YXA MOXCem YpagHoeecums cuny 6a-
puuecKoeo epaduenma.

15. TEOCTPO®HUYECKUIN BETEP

15.1. PaccMOTpMM 4YacTHIy BO3OyXa, MMEIOLIYIO €IWHHUIy MAcChI.
IMycts yacTHIia HAXOMUTCS B MpOCTEillEM OapUYECKOM I0JIe, KOTOpPOe
OIMCHIBAETCSI CUCTEMOI MapajUleJIbHBIX U PAaBHOOTCTOSIIUX H3006ap.
ByneM cuMTaTh, YTO TPEHHE OTCYTCTBYET M yactuia Haxomutcs B Ce-
BepHOM Mosyiiapuu. Ilox neiicTBEM CWIBI IpaldeHTa JaBJICHMS Yac-
THI[A HAYHET IBUIAaThCS OT BBICOKOTO NABJIEHMSI K HU3KOMY BHOJIb
HOpMaJiM K u3o0ape. Ho Kak ToJbKO YyacTHlla HaYMHAET ABUTaThCs,
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Ha Hee HEMEIJIEHHO HayuHaeT aeicTBoBaTh cwia Kopuonuca, Koto-
past GymeT OTKJIOHSTh YAaCTUIy BIPABO OT HANPAaBJICHUS IBWKECHMS
MoJI MPSIMBIM YIVIOM. Bymem cuuTaTh, YTO GapU4ecKoe Iojie He MEHSET
CBOIO (hopMy, MO3TOMY Ha YACTHILy MMPOJOJDKAET NEUCTBOBATh I'PaIUeHT
naBieHus, a cwia Kopuonuca Gyner Bce BpeMsi ITOBOPAaYUBATh YaCTH-
y BrpaBo. PaBHopeiicTBylOmasi cuwi rpaaveHTa naBieHusi 1 Kopuo-
Juca GymeT yBeIMYMBATh CKOpOCTh 4yacTulibl. [lo Mepe Bo3pacTaHMs
CKOPOCTH YacTullbl ciia Kopuonuca, mpornopiuuoHaibHas CKOPOCTH,
TaKKe OyIneT Bo3pacTaTh, a 3HAYUT, OyIET BO3pacTaTh U €€ OTKJIOHSIO-
uiee aeicTBve. B KOHIIE KOHIIOB, YAacTHLIA MPHIET B TAKOE ITOJIOXKE-
HME, KOTAa I'palUeHT JaBJicHUS OyneT B TOYHOCTH YPAaBHOBELIEH CHU-
ot Kopuonuca. Dto mpousoiinet, korma cuia Kopuonuca Oyner
HamnpapjI€Ha BHOJIb CHIbl OApUYECKOTO rpadueHTa B ITPOTUBOIOJIOX-
HyI0 CTOPOHY U paBHA €My IO BEJIMYUHE. B 3TOM ciyyae Hauia emou-
HHLIA MacChl BO3ayxa OyIeT coBepllaTh MPSIMOJIMHEIHOE paBHOMEPHOE
IBrDKeHe. Takoe MBIDKEHHE HA3BIBACTCSI eeoCmpoguueckum, a BETEP —
2eocmpogpuueckum sempom. Taxum obpazom, npu eeocmpoghuveckom oeu-
JHCeHUU 8eKkmop cunbvl zpaduenma u @exmop cuavt Kopuoauca paenvt no
MOOYAI0 U HANPAGAeHbl 63AUMHO NPOMUBONOAONCHO, A 8030YX coéepuiaem
DAGHOMepHOe U NPAMOAUHeliHOe dsudceHue. OmKAOHAIOWASA CUAQ 8DAUYEHUS
3emau ¢ CegepHoM noaywapuu HanpaeieHa npaso oo NPIMbIM YenoM K
HANpaeneHuo cKopocmu 08UMNCEHUs Yacmuybl 6030yXa; C1e008amensHo,
cuna epaduenma 0aeeHUs 00AHCHA Obimb HANPAaeAeHa NO0 NPIMbIM Y2i0M
6160 OM HANPAGAEHUA CKOPOCMU OBUNCEHUA U DABHA NO GeAuUdUHEe OM-
Kaonaowel cune. Cuila rpaIMeHTa NaBJICHUS HAIpaBJieHa MO HOpMal
K M300ape, cleHOBaTeIbHO, MOA MPSIMBIM YTJIOM K CHJIE IpalueHTA
JaBJICHUS JIEXUT U300apa. DTO 3HAYMT, YTO CKOPOCTb reoctpoduye-
CKOT'O BETpa HaIpaBJieHa BIOJb U300aphl, T.€. eeocmpoguueckuli eemep
dyem 60oab u3zobap, octaBiisisi B CeBEpHOM TMOJyIIIApUM HU3KOE JaBJIC-
HMe cieBa (puc. 4.14).

B IOxHoM mosmyiiapuu cwia Kopuomnuca HampapieHa Mof Mps-
MbIM YIJIOM BJIEBO OT CKOPOCTH IBIDKEHMS, CJIENOBATEJIbHO, reocTpodu-
YECKUI BeTep AODKEH OyTb BIOJb U300ap, OCTABJIsAsI HU3KOE JABJICHUE
cnpaBa. BeJIMUMHY CKOPOCTU reoCTpO(PUUYECKOro BETpa MOXHO HAWTH,
HAaIMCaB YCJIOBHE PABEHCTBA BEKTOPOB AeiicTBylommux cwi: G+ A=0
win —G = A. Tlepexonst K MOAYJISIM, MOXHO 3allUcaTh

_lop
p on

Otciona isi CKOPOCTH reocTpo¢UIECKOro BETpa IMOJyYMM BbIpa-

XEeHHe

= 2wv, sin @. 4.11)

v 1 ap

g~ " 20psin ¢ an 42)
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Puc. 4.14. T'eoctpoduueckuit Betep: G — G
cuna Gapuyeckoro rpagveHTa, 4 — OTKJIO-
HSlOLAsh CWia BpallleHUs 3eMJH, ¥, — CKO-

pPOCTh BeTpa
p-1
DT0 BbIpaXEHHUE MOKA3bIBAET, YTO Yy
ckopocmb eeocmpoguueckozo eempa )

npAMO NPONOPUUOHAAbHA 6GapuvecKomy

epaduenmy. Yem 6GoJibllie I'PAIMEHT,

T.€. YEM Tylle MPOXOIST U300aphl, A

TeM cwibHee Betep. Popmyna (4.2)

MOKA3bIBAET TAKXE, YTO reocTpopUYECKUi BeTep 0OpaTHO MPONOpIHUO-
HAJIEH TUIOTHOCTH M CUHYCY IIMPOTHI.

OObparHasi PONOPLIMOHAIBHOCTh TeOCTPO(PHUECKOro BETpa IUIOT-
HOCTM O3HAYaeT, YTO MPU OOJHOM H TOM X€ IpaHCHTE NABICHUS C
BBICOTOI CKOPOCTb reocTpodudyeckoro BeTpa OymeT Gosnbliie. 3aBHCH-
MOCTb CKOPOCTH TI'€OCTPO(UYECKOTO BETPA OT IIMPOTHI MPUBOIMUT K
BBIBOAY, YTO Ha 3KBatope, rae sin 0°=0, reocrpoduyeckuii BeTep He
CYLLIECTBYET, MTOCKOJIbKY OH paBeH GECKOHEYHOCTH.
15.2. Tlpunanum Qopmyne v, = _—2mplsin(pg_ﬁ pabounit Bua. dns
3TOr0 MOACTaBUMM B ¢opMmyiry (4.2) 4KMCIIOBbIE 3HAYEHHUS TUIOTHOCTH
BO3Iyxa IpU CTAHOAPTHBHIX YCJIOBHSIX NABJICHUS M TeMITEpaTyphl Ha
ypoBHe Mops (0°C, 1000 rIla), 3aMeHHUM YIJIOBYIO CKOpPOCTh Bpallie-
HUS 3eMJIM €€ YMCJIOBBIM 3HAYE€HHUEM, BBIPa3MM I'DAIUEHT JABJICHUS B
rektonackausax Ha 100 xM, a CKOpOCTb BeTpa B METpax B CEKYHIY.
Torma momyunm dopmyny (4.2) B Buie, yIOOHOM UIS OMNpeae/eHUs
CKOPOCTH T€0CTpO(UYECKOro BeTpa Ha YpOBHE MODS:

N 100Ap M® * kT
87 2:729:10°¢" <1273 kr * sine M * ¢* < 100000 M * An’
54 Ap 4.3)
Vg = ——— =,
Sing An

rne Ap/An B rekronackaisix Ha 100 kM, a v, B M/c.

Hamnpumep, npu 6apudeckom rpaguente 1 rIla/100 kM mom mm-
poroit 55° v, — 6,6 m/c. Ilpu rpamuenTe 2 rlla Ha 100 KM M moxn LHpo-
Toit 30° v,= 21,6 m/c.

15.3. HeoOXomuMBbIM YCIIOBUEM CYILIECTBOBAHMSI Ie€OCTPOMUIECKOrO
BeTpa ObUIO OTCYTCTBHME CHIIBI TpeHUs. Ho y 3eMHOI MOBEPXHOCTH CWJIa
TPEHUSI CYLLECTBYET U JNOCTAaTOYHO BeiMKa. IlostoMy Betep y 3eMHOI
IIOBEPXHOCTU BCETJa OTJIMYAeTcsi OoT reocrpoduyeckoro. M Toapko
Bbllie ypoBHsSI 1000 M, rae BIMSHHWE CWIBI TPEHMS CTAHOBUTCA HE3Ha-
YUTEJIbHBIM, ACHCTBUTEIIbHBIN BETEP YXKe OJM30K K IreoCTpoPrUIECKOMY,
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T.€. AyeT Mo u300apaM co CKOpPOCThIO, ompenesieMoii opMysoit (4.2).
HakoHell, xoTsi nedCTBUTE/IbHBIN BeTEp, KaK NPaBWIO, HE SBISIETCSI
BIIOJIHE PaBHOMEPHBIM IBIDKEHHEM, BCE XK€ YCKOpeHMsS B aTMmocdepe
OOBIYHO HEBEJIMKM.

B neiicTBUTENBHOCTH BETEp B CBOOONHOM aTMOC(EpPE OTKIIOHSET-
cs1 OT U300ap B TY WIM UHYIO CTOPOHY, HO Ha OYeHb HEOOJIBILION YroJ,
4YacTO Ha HECKOJIbKO rpamycoB. CKOpOCTh €ro XoTs U 0JiM3Ka K CKOpO-
CTU TeoCTpoUYECKOrO BETPA, HO HE B TOYHOCTU paBHA eil. Tem He
MeHee, OMM30CTh NEMCTBUTEIBHOTO BETpa B CBOOOMHOM aTMocdepe B
YMEPEHHBIX IIMPOTaX K reoCTpOPUUYECKOMY BETPY HMAET BO3MOXHOCTH
C IOCTaTOYHOW ISl MPAaKTUKKA TOYHOCTBIO OTMPEACISATh CKOPOCTh U Ha-
MpaBjeHUE ACHCTBUTEIBHOTO BETPAa Ha BBICOTaX MO paCHpelesICHUIO
JaBJICHUS.

16. TPAIVEHTHBIN BETEP

Ilpy KpUBOJMHEHHOM ABIKEHMM BO34yXa M OTCYTCTBUHM CWJIbI
TPEHUSI KpOME CWJIbl O6apHUYECKOro rpalue€HTa M OTKJIOHSIOLIEH CHJIBI
BpallileHUs1 3eMJIM TOSIBJISIETCS €lle HEHTPoOeXHAas CWia, BhIpaXaio-
masicss kKak C =12/r, Iie v — CKOpOCTh BETpa, a r — paguyC KPUBH3-
Hbl TPAcKTOpUM IBMKYyIlllerocs Bo3dmyxa. HampaBiaeHa HeHTpoOeXHast
CWIa IO paauycy KpMBU3HBI TPACKTOPHUU HAPYXKY, B CTOPOHY BBIMYK-
JIOCTA TpaekTopuu. Eciau Mbl orsith GyaeM CUMTATh JABMKEHHE PaBHO-
MEPHBIM, TO B 3TOM CJiydyae NOJDKHBI YPaBHOBELIMBATBCS YX€ TpHU
CWIbI, JEHCTBYIOIIIME HA BO3MYyX: 6ApPMYECKOro rpagueHTa, OTKJIOHSIO-
11asi ¥ LIEHTpoOexXHas.

JomycTiuM, 4YTO TPaeKTOPUHU JBUKEHHSI YaCTHIl BO3MyXa SIBJISIOTCS
OKpyXHOCTsIMU (puc. 4.15, 4.16). Torna ckopocTh B JII060# TOYKe
TpackTopuu OymeT HampaBjieHa IO KacaTeJIbHOM K OKPYXHOCTH B
aToil Touke. OTKJIOHSIIOIIAS CWIA HAmpaBlIeHa MO MPSIMBIM YIJIOM K
CKOPOCTH, CJIENOBATEJIbHO, MO panuMycy OKpPYXHOCTH BrpaBo (B Ce-
BepHOM mnoJyiuapun). LieHTpoOexHas cuiia Takke HalpaBjeHa ITo pa-
IUyCcy KPUBU3HBI KPYTOBOIl TPA€KTOPUM, T.€. IO PaIUyCy OKPYXHOCTHU
BCErAa B CTOPOHY BBIMyKJIocTH. CHiia 6apyUyecKoro rpagyueHTa JOJLKHA
YPaBHOBELIMBAaTh T€OMETPUYECKYI0 CYMMY 3THUX JBYX CWJI M, CJIENOBa-
TEJIbHO, JIEXaTb Ha OOHOU MpSIMOM C HUMM, T.€. HA padUyce OKpYyX-
HOCTU. 3HAYMUT, OGapuUyecKUil TpadWEHT HAIMpaBJIEH ION INPAMbBIM
YIJIOM K CKOPOCTH, T.€. IO MPSIMBIM YIVIOM K KacaTeJIbHOM K OKpyX-
Hocti. Ho mon mpsiMbeIM yIJIOM K rpalMEHTY MPOXOOUT u3obapa (B JaH-
HOM cCJIy4yae KacaTeJIbHasl K M300ape), CJIEAOBaTEIbHO, BETEP HAIpaBJIEH
no u3obape. Takoil TeopeTHYECKUii CITydyail paBHOMEPHOI'O JBYDKEHUS
BO3yXa MO KPYroBbIM TPAaeKTOpUsIM Oe3 BIUSHMS TPEHMS HA3bIBAIOT
2paduenmHbiM, a BETEP — 2PAOUCHMHBIM 8EMPOM.
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pet
pe2

p-1 Vgr

Puc. 4.15. T'panuentHeii BeTep B umkione:  Puc. 4.16. [paamentHbiit BETEp B aH-
G — cwia 6apHYecKOro IpagMeHTa, 4 — OT- THLMKIOHE. YCIOBHbIE 0GO3HAYCHMUS
KJIOHsIOWAas CuJa BpalleHus 3eMiH, CM. Ha puc. 4.15
C — ueHTpoGexHas cuia, ¥ — CKOpPOCTh

rPaMEHTHOrO BETpa

W3 N3110XE€HHOrO BUIHO, YTO TPAEKTOPUHU B CITy4ae rPAIHEHTHOIO
BETpa COBMANAIOT ¢ M300apaMu. I'pafMeHTHBIN BETEp, TaK Xe KaK H
reoCTpOUYECKHiA, HampaBJieH 1Mo M306apaM, HO He MIPSIMOJIUHEMHEBIM,
a KPYTOBBIM.

B noHATHE rpadveHTHOro BETpa YacTo BKIIOYAIOT M reoctpodu-
YECKMA BETep, KaK MpENENbHbIA CIy4ail rpaldeHTHOTO BETpa MpU pa-
IMyce KpUBU3HBI U300ap, paBHOM GECKOHEYHOCTH.

17. TPAIMEHTHBINA BETEP B IIUKJIOHE
N AHTULIUKJIOHE

JUtst rpaIMEHTHOTO BETPa BO3MOXHBI JBA CITyyas:

17.1. Tlepsblii ciydaii. B Gapuueckoil crcTeMe ¢ KOHLEHTpHYE-
CKUMH KDYTOBBIMU M300apaMM rpaJMeHThl HAMpaBJIEHBI 0 paguiycam
oT nepudepuu K LeHTpY (pHc. 4.15). DTO 3HAYMT, YTO B LIEHTPE CHC-
TEMbl JaBJICHUE CaMO€ HHU3KOE, a K nepudepuud OoHo pacrer. Takas
bapuyeckas cucTeMa ¢ HU3KMM JAaBIECHHUEM B LIEHTPE U C KOHILIEHTpH-
YECKMMH KPYTOBBIMM M300apaMHU IpPEACTABISAET COGON MPOCTEHIIMIA
BUI IMKJTOHA. LIeHTpoGexHas ciia B LIMKIIOHE HAMpABIEHA IO paguy-
Cy, BCErIa HapyXy, B CTOPOHY BBHITYKJIOCTH TPAeKTOPHUH (M306aphbi),
T.€. B JAHHOM CJIy4ae MPOTUB CWIBI IPaJUCHTA.

Kak mpaBwio, B atMocdepe LIEHTpOGEXKHASI CWIa MEHbILE CHIIBI
bapuyeckoro rpanueHTa. [10aTOMY Ui PaBHOBECHS AEHCTBYIOLIMX
CUJI HYXHO, YTOOBI OTKJIOHSIOIIAS CWIAa BpALICHUs] 3eMIM ObLIa Ha-
NpaBjieHa TaK Xe€, KaK LIEHTpoOexXHasi CWia, U YTOOBl OHU BMECTE
YPaBHOBELIMBAIA CUJTy 6apHMUYECKOTO rpaiveHTa. 3HaYUT, U OTKIIOHSIO-
luast Cujia JO/DKHA OBITh HATIPABJIEHA BIOJb PafMyca HapyXy oT LEHTpa
IMKiIoHa. CKOpOCTh Xe BETpa JOJDKHA GbITh HATpaBRIeHAa MEpPreHIM-
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KYJISIPHO OTKJIOHSIONICH CUie Tak, YTOObI OTKJIOHSIOWIAs cuia Obuia
HamnpaBiieHa IO IPSIMBIM YIJIOM BIpaBo OT ckopocTu (B CeBepHOM
MoJrylapuy). 9to OymeT B TOM CJy4yae, €CJIM BETep B LIMKJIOHE IyeT
0 KPYroBbIM HM300apaM MPOTUB YaCOBOM CTPEJIKU, OTKJIOHSSCH OT 0Oa-
PUYECKOro rpaIueHTa BITPaBO.

YT100ObI OMpEne/INTh CKOPOCTh IPAIMEHTHOrO BETpAa B ILIMKIIOHE,
3amuilieM BeIpaXeHHe i 6anaHca CuJt:

Yo 4 2y sing = -1 2 (4.4)

r e pon ’
TakuM o6pa3oM, CKOpOCTbh IPaIUEHTHOIO BETpa V,p B LMKIOHE ompe-
JIesieTCs U3 KBAJIpaTHOTO YPaBHEHUS

v, : 1 ap
4 20V, Sing + -£ = 0.
. + 20V, SN @ + S on 4.5)
CnenmoBateIbHO,
V,p = —orsing + \/(mrsin(p)z - ﬁ%. (4.6)

17.2. Bropoii ciayyaii. B ueHTpe 6apUyeCcKoil CUCTEMbI C KPYTrOBBIMU
KOHILIEHTPUYECKMMH H300apaMU IaBIEHUE CaMOE€ BBICOKOE, K TMEpH-
¢depuu oHo yoOmiBaer. CrnemoBaTejbHO, OapUYECKHE TpPaIMEHTHI Ha-
MpaBJIeHbl OT LIEHTpa K nepudepun (cM. puc. 4.16). Do npocreiiiumit
caydait aHTMIMKIIoHA. LleHTpoOexHast cruiia B aHTULIMKIIOHE HarpasJiie-
Ha I10 paaMyCy HapyXy, B CTOPOHY BBHITYKJIOCTH M300ap, T.€. OMUHAKOBO
¢ cwioii Gapudeckoro rpamueHTa. OTciona CiemyeT, YTO OTKJIOHSIOLIAs
cwia BpallleHHs1 3eMJIM IO/DKHA OBITh HaMpaBJ/ieHa MO paauycy BHYTDb
AHTULUKJIOHA, YTOObl YPAaBHOBELIMBATh JBE ONMHAKOBO HANpaBJICH-
HBlE CWIbI — rpagueHTa U LieHTpobGexHylo. Eciu cuna Kopuonuca
HaIpaBiicHa K IIEHTPY, TO CKOPOCTh BETpa JOJDKHA JieXaThb K Heil mox
MPSIMBIM YIJIOM TaK, YTOOBI OTKJIOHSATBCSI OT cwibl Kopuonuca BieBo
(8 CeBepHOM TMOJTylIApUH). DTO 3HAYUT, YTO BETEP B AHTULIUKIIOHE
JyeT M0 KpYroBeIM M300apaM Mo 4YaCOBOM CTPEJIKE.

AHAJIOTHYHO CKOPOCTh I'PalMEHTHOTO BETpPa B AHTULIMKJIIOHE MOX-
HO OIpPENEIUTh U3 yCJIOBUS paBHOBecHsl ciiibl Kopuonuca cyMMe cin
6apHUYECKOro rpalMeHTa U LIEHTPOOEXKHOIA:

Yo _lap_ i
e 2wvy, sing, 4.7)

CKOpPOCTh IpaIUCHTHOIO BETpa Vrp B aHTULUMKIOHEC MOXHO ONpenc-
JIUTh, pellasi KBaAPaTHOC YPABHCHHUC!

Yo _ ine - 1 _
. 20V, sing pan_O. (4.8)
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Orcrona

Vpp = @rsing - \/(o)rsincp)z g% 4.9)

3Haku mepen KOpHEM IS LIMKJIOHA IUTIOC, a Il aHTULHMKIJIOHA

MHMHYC BBIOMPAIOTCS MCXOHsl U3 TOro, YTO B LIEHTPE LIMKJIOHA U aHTH-

LMKJIOHA TIpU dp/on = () CKOpOCTh BETpa NOJDKHA OBITH TAKXKE paBHA
HYJTIO.

17.3. IlpeacraBuM, YTO GapUUYECKUIA TPATUEHT OMMHAKOBBIH B Oapu-
YECKOM M0JIE C MPSIMOJIMHEHHBIMM M300apaMHd M ¢ KOHIEHTPUYECKMU
KpyroobpasHeiMM H306apamu. Eciu KpyroobpasHbie H300apbi IpHU-
Ha[UIeXaT LIMKJIOHY, TO IpaJIUEHTHBII BETEp OMMCHIBAETCS YpPaBHEHHEM
(4.5). Tepenecem v, /r u (1/p) (dp/dn) B mpaBylO 4acTb YpaBHEHMS,
pasmenuM obe €ro 4yacTH Ha 2 Sin ¢ U MOIyduM

1 o __ %

Vp = — — = — e,
P 20psing an  2wrsing
Tak Kak BbIpaxXeHHUE S - V, €CTb reocTpodu4yecKui
2wp sin ¢ on &
v2
BETEp, 3aMUILEM Vi, = V, — ﬁ;
¢

Ecnu xpyroob6pasHbie M300aphl OMMCHIBAIOT AHTUIIMKIIOH, TO I'pa-
JUEHTHBIA BeTep omuchiBacTcsi ypaBHeHUeM (4.8). Ilponenas aHaso-
TUYHBIE OTIepaIlliM, MOTYyYUM
b
2orsing

Orcioga Jierko 3aKJIIOYMTh, YTO MPU OMHOM M TOM XK€ IpaaUcHTE
JIABJIEHUSI CKOPOCThb I'PaIMEHTHOrO BETpa B IIMKJIOHE MEHBIIIE, 3 B aHTH-
UMKIOHEe OoJiblle, YeEM CKOPOCTb IeoCTpOo(PHMUYECKOro BeTpa, T.€. BETpa
TIIpM MPSIMOJIMHEWHBIX M300apax. DTo BUAHO U U3 AaHHBIX puc. 4.15
1 4.16. CKopocTh BETpa IMPOMOPLUOHAILHA OTKJIOHSIOIIEH CHIIE.
B aHTHIIMKIIOHE OTKJIOHSIOIIAS CWIa OOJbIIE, 4 B LUKJIOHE MEHBIIIE,
4eM cwia rpagveHTa. [1oaToMy oqHOMY M TOMY € I'pDaIUEHTy HaBje-
HWSI, OTpPENEISIoNIEMY IeoCTpOPUYECKUiA BeTep, B aHTULIMKJIOHE CO-
OTBETCTBYET OOJIbLIAS CKOPOCTh MPAIMEHTHOTO BETpA, a B IIMKJIOHE —
MEHBIIIAs.

Pacyer rpamueHTHOro BeTpa 3aTpyIHEH TEM, YTO paauyC KPUBU3HBI
TpaeKTopui (a He u300ap) r onpeneaIuTh JOCTATOYHO CJIOXHO. I1oaTo-
My NEWCTBUTENIbHBIN BETEP B LIMKJIOHAX M aHTHIMKIOHAX B CBOOO.-
HOM aTMocdepe OMMCHIBAETCS C MPUMEPHO PaBHOI TOYHOCThIO KaK
reocTpopMyYeCcKM, TaK ¥ I'paIUEHTHBIM BeTpoM. B ciiosx, Oim3Kux K
3EMHOM TMOBEPXHOCTH, TAEC BEJIMKO BIMSIHUE TPEHUSI, NEHACTBUTEJIbHBIN
BETEP CUJIbHO OTJIMYAETCS U OT TOTO M OT APYTOro.

vrp =vg+
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17.4. Kak 1 B ciiyyae reoctpo)M4ecKoro BeTpa, CKOPOCTh I'paiau-
€HTHOTO BETpa M B LIMKJIOHE, U B QHTULIMKJIOHE OTKJIOHSETCS OoT Oa-
pUYecKoro rpagMeHta mnpaBo B CeBepHoM monywiapuv. B FOxHoMm
MOJyLIapUH, TIe OTKJIOHSIONIAs CWia BpallleHUs 3e€MJIM HampaslieHa
Mo MPSMBIM YIJIOM BJIEBO OT CKOPOCTHU, I'DaIUEHTHBIA BeTep Oymer
OTKJIOHSITbCSI OT IpaIMEHTa AaBJIeHUS BiIeBO. [103TOMYy B 10XXHOM IIO-
JIyIIApUM JBMXKEHUE BO3MyXa MO M300apaM B LIMKJIOHE MPOUCXOAMT IO
YacoBO#M CTpEJIKE, a B aHTMLIMKIOHE — IPOTHB YaCOBON CTpEJIKH.
B najnbHeifieM Mbi OyIeM paccMaTpMBaTh TOJNBLKO yCiioBUs CeBEpHOro
TMOJTYIIapUSs.

18. TEPMUYECKHUI BETEP

T'eocTpoduyeckrii ¥ rpagMeHTHBIA BETEp Ha YPOBHE MODSI WIH
Ha J1I000# 3aJaHHOM YPOBEHHOI IMTOBEPXHOCTH B CBOOOIHOM aTMoche-
pe HampaBJIeHBI MO M300apaM, CYIECTBYIOIIMM Ha YPOBHE MODSI WIH
Ha 3TOi moBepxHocTU. [IpUOIU3UTENBHO BIOJNBL U300ap OyeT U OCH-
CTBUTEJILHBINA BeTep B CBOOOMHOI atMocdepe. MBI yxXe 3HaeM, 4TO C
BBICOTOI HallpaBJieHUe M300ap MOXET MEHSITbCS U JNEUCTBUTEIBHO
MeHsieTcs. CrieoBaTeNIbHO, JO/DKHO MEHATHCS M HalpaBICHHE BeETpa.
Ho ¢ BBICOTOIT MEHSETCSI HE TOJILKO HampaBleHHe u3006ap, HO M UX
rycToTa, T.€. OapuYeCKMil I'paJlMeHT, a 3HAYUT, OyIeT MEHAThCS U CKO-
POCTb BETpA.

M3 n. 5 rnaBbl MBI 3HaeM, YTO GApUYECKUIA IPaIMEHT HA BEPXHEM
YPOBHE KaKOro-jaubo CJosi MOJyyaeT AOMOJHUTEIBHYIO COCTaBJIAIO-
LIYI0, ITPOMOPLIMOHAIBHYIO TOJIIUHE CJIOS U TEMIIEPATYPDHOMY Ipaiy-
€HTY CpeIHeil TeMrepaTypbl Cios. [JOMOMHUTENbHAS! COCTAaBJIAIONIAs
npubaBsIeTcs K 6apMyecKOMy IpaIMeHTy, CYLIECTBYIOLIEMY Ha HIIK-
HeM ypoBHe ciyiosl. CienoBaTeIbHO, U TPAIUEHTHBIN (M reocrpoduye-
CKMif) BETEp IMOJY4AaET C BBICOTOW MOMOJHHUTEJIBHYIO COCTABJISIOLIYIO
CKOpPOCTH, HAIpaBICHHYIO IO CpeIHEH M30TEpME paccMaTpuBaeMOro
cJiost atMocdepbl. DTy TOTIOIHUTENBHYIO COCTABIISAIONLYIO Ay, Ha3biBa-
10T mepmuueckum eempom. Ee Hy’XHO BEKTOPHO MpUOABUTH K IPalMEH-
THOMY BETPY Ha HIDKHEM YPOBHE V), YTOOBI MONYYUTh IPATUEHTHBIA
BETEp Ha BepxHEM ypoBHe v (puc. 4.21):

v=v,+ Av,. (4.10)
MoxuHo MMoKa3aTthb, YTO YUCJICHHO C I[OCTaTO‘-IHOﬁ TOYHOCTBIO
g Ty
Avyp|l= ———— 2 -), 4.11
| Tl 20T, sing Jv (Zz zl) ( )

rne T,, — cpenHsasa Temmepatypa cinost (Z,—z;), ¥ — HOpMaJib K Cpell-
Heil U30TepMeE, IOJIOXKUTENIbHASI B CTOPOHY XOJIOMHOro Bo3myxa. Ha-
npapieHue Dv,. coBmagaer ¢ HampaBJIEHUEM CPEIHHMX H30TEPM CJIOs
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(z,—z)) TaK, 4ro6bl B CeBEpPHOM MOJIYIIAPUM XOJIOA OCTaBajICs ClieBa.
B atMocdepe MoryT ObITh pa3IMYHbIE CJIy4ad B3aUMHOTO PacIoioxe-
HUA u300ap u usorepMm. Eciu G6apuyecKuili rpaile€HT Ha HUXHEM
YPOBHE COBITaaeT IO HAMPABIECHHIO C TEMIEPAaTypHbIM TIPAIUEHTOM
BBILLIEJIEXKALLIETO CJIOsI, TO OH C BBICOTOM BO3DAcTaeT, HE MEHss HaIlpaB-
JeHusi. B 3ToM ciryyae M300aphl Ha BCEX YPOBHSIX OyoyT COBMAmaTh IO
HamnpaBJieHUIO C U30TEpMaMU, a TEPMHYECKUIA Berep OyneTr coBmanarb
0 HaMpaBJICHUIO C BETPOM Ha HIDKHEM YpoBHe. BeTep mpu 3ToM BO3-
pacTaeT C BbICOTOM, He MEHSsI CBOero HampanmieHus (puc. 4.17, a).

Ecnu Gapuyeckuit rpalM€HT Ha HIDKHEM YPOBHE IMPOTHBOIOJO-
XeH IO HANpaBICHUIO TEMIIEPaTypHOMY IpalMEHTy, TO OapU4eCcKUid
TPaAMEHT YOBIBAa€T MO MEPE pOCTa BHICOTHL. BMecTe ¢ HUM, HE MEHsiA
HamlpaBJICHMS, YOBIBAET U BETEp IO TeX TMOp, ITOKa OH He oOpaTutcsl B
HyJIb, 4 3aTEM HE M3MEHUT HAMpaBJICHUS] HA MPSIMO MPOTUBOIOIOXHOE
(puc. 4.17, 6).

Ecnu Gapuyeckuii M TeMnepaTypHbiii rpalue€HThI 00pa3yloT MeEX-
gy coboii yron MeHsble 180°, To TepMuUyecKmit BeTep OyneT HampabieH
BIIPaBO WJIM BJIEBO OTHOCUTENIPHO BETPAa HA HWKHEM YPOBHE B 3aBHCH-
MOCTHU OT TOTO, B KaKyl0 CTOPOHY TEPMMYECKUIA IpalUE€HT OTKJIOHSIETCS
ot 6apuyeckoro. IToaToMy ¢ BbICOTOIT BeTep, MPUOIMKASACh K U30TEP-
Me, BpalllaeTcsi TUOO BMpaBo, JIMOO BIEBO.

B BocTOYHO# (mepenHeif) YyacTH LMKIJIOHA, rae Oapu4ecKuii rpa-
IWCHT HAmMpaBJeH MPUOJIU3UTEILHO K 3aManay, a TeMIEpaTypHbIA —
K CeBepy, BeTep, MpUOIMXKAsACh K HU30TEpPME, C BBICOTOM BpalllacT-
ca BrnpaBo (puc. 4.17, 6), B TbUIOBOH (3amamHOM) 4acTH LMKJIOHA
(puc. 4.17, &) — BieBo. B aHTHLIMKIIOHE BCce HA0OOPOT.

Teopusi TEpMUUYECKOTO BETpa CIpaBEIIMBa, CTPOTO TOBODPS, IS
TPalueHTHOTO W reoctpoduyeckoro BerpoB. Ho ycTaHOBJIEHHbIE 3a-
KOHOMEPHOCTH W3MEHEHMII BETPa C BBICOTOI OIMPABABIBAIOTCS U IS
JIeACTBUTEIBHBIX YCIOBUM B aTMocepe.

19. CJIA TPEHHUA

JBUXYIIMICSA BO3OYX MCIBITBIBAET TPEHHE O 3€MHYIO IMOBEDX-
HOCTb. MOXHO rOBOpUTh O CIJIe TPEHMS B aTMOoc(epe, KoTtopasi coo0-
I[aeT YK€ CYLLUECTBYIOIIEMY B aTMocdepe NBIKEHHUIO OTPHLIATEIbHOE
YCKOPEHHE, T.€. 3aMEUISIET NBIDKEHME BO3dyXa, a TAKXKE MEHSET €ro
HarpagBJIEHUE.

B nepBoM NMpUOIMXEHUU CITYy TPEHHMS B aTMOC(epe MOXHO CYH-
TaTb HAIPABJIECHHOM IPOTHBOIIOJIOXHO cKopocTtH. Kak Bcsikuii ras,
BO3MYX OOJIAmaeT @s3Kocmoio. Bazkocmv — amo cnocobHocmb deyx croeé
HCUOKOU CPedbl CONPOMUBAAMBCA CKOAbICEHUIO OMHOCUMENbHO dpye dpyea.
bnaromapst Bsi3KocTu cwia TpeHusl, HauOoJbllas y 3€MHOIl MOBEpX-
HOCTH, C BBICOTOM TakXe OymeT oiiyiuarecsi. OnHaKO B CUITYy TOTO, YTO
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BSI3KOCTh BO3AyXa Majla, BIUSHUE TPEHUS O 3€MHYIO MOBEPXHOCTb C
BBICOTOM OymeT yMeHbIIAThCs U Ha ypoBHe okojo 1000 M cuia Tpe-
HUSI CTAHOBUTCSI HE3HAYUTEBHOM MO CPaBHEHMIO C IPYTMMH CUJIaMH,
JNEUCTBYIONIMMHM Ha IBIDKEHUE Bo3myxa. IlosToMy HauuHasi ¢ 3TOit
BBICOTBI, TPDEHUEM MOXHO MpeHeOpeub. BricoTa, HA KOTOpOH CHia
TpeHus1 npakTudecku ucuesaer (ot 500 mo 1500 M, B cpenmHeM OKOJIO
1000 M), Ha3BIBAaETCSI yPOBHEM MPEHU.

HiyoknHuit ciioit Tporocdepbl OT 36MHOI TMOBEPXHOCTH IO YPOBHS
TPEHHUSI HA3BIBACTCS CA0EM MPEHUs WIA NAGHEMAapPHbIM NOZPAHUYHbIM
croem. Cuiia TpEHUSI B 3TOM CJIOE BBI3BIBAETCS TEM, UTO BO3IYX TEUET
HaJl LIEpOXOBAaTOM 3€EMHOM MOBEPXHOCTBHIO, MOITOMY CKOPOCTh BO3YIII-
HBIX YaCTHULl, HETIOCPEACTBEHHO COIMPHKACAIOLIUXCS C 36MHON MOBEPX-
HOCTBIO, 3amemisiercsi. OObeMBbI BO3OyXa C YMEHBILIEHHON CKOPOCTHIO B
npoliecce TypOyJIEHTHOro oOMeHa MPOHUKAIOT B BBILLIEIEXKAIME CIIOU,
U CBEPXY B3aMEH HMX MOCTYMAIOT 00bEMBI C GOJIBLLIOI CKOPOCTHIO, KO-
TOpBIE B CBOIO OYepedb 3aMEIUISIIOTCS MPU CONMPUKOCHOBEHHM C 3€M-
HOW TMOBEPXHOCThbIO. TakuM 0Opa3oM, BCJIEACTBUE TYpOYJIEHTHOCTHU
yYMEHbLIEHUE CKOPOCTH MepeaaeTcsi BBEpX Ha Oojiee Wi MEHEE MOILL-
HBIA CJI0M aTMOC(EpBl. DTO M €CTh C10lU MmpeHus.

Ilpu HeycToOituMBOM cTpaTUdhUKALUK aTMOC(EPHI B TOMOJHEHUE
K IUHAMMYECKOU TYpOYJIEHTHOCTU Pa3BUBACTCS mepmuyeckas mypoy-
AeHmHOCmMb — KOHBEKLIMSI, 0OCOOEHHO CHUJIbHO IMEpeMEIIMBAIOIasi BO3-
IyX 1o BepTUKaIM (cM. 1. 5). B pe3ynbrate npu HEyCTOMYMBOI CTpa-
TMhUKAIUUA (Ha cyllle 0COOEHHO YacTO 3TO OBIBAET JIETOM) 3aMEISIIO-
niee BIMSHUE TPEHMSI PACMpPOCTPaHSiETCss Ha 6oJyiee MOLIHBINA CIOH
BO3[yXa U YPOBEHb TPEHHUS PACIIOJIara€TCsl BhILIIE, YEM IPH YCTONYHU-
BOM cTpatduKaluuu (0coOeHHO yacTo HabGmonaromeics 3umoit). Ho
3aT0 y 3€MHO} MOBEPXHOCTU BIMSHUE TPEHMSI Ha CKOPOCTb M HampaB-
JEHHUE BETpa NMpPU HEYCTOMYMBOHN CTpaTU(UKALIUM MEHBIIEC, YeM IpU
YCTOMYUBOM.

Puc. 4.17. Tepmudeckuit Berep. B HIDKHEi 4acTH KaXIOr0 PUCyHKAa CXeMaTUYeCKH TO-
Ka3aHbl YEThIpE BO3MOXHBIX BapMaHTa PacTONOXEHUsT GapUYecKOro U TEPMHYECKOTO
noseit B atMocéepe:

— HM3Koe aabieHue (H) coBnamaet ¢ obnacteio xonona (X), a BbicoKoe AaBneHue (B) —

¢ oonacteio Teruia (7) (puc. 4.17, a);

— Huskoe gasneHue (H) coBnamaer ¢ o6nacthio Teruta (T), a Beicokoe maBneHue (B) —
¢ obnactbio xonoga (X) (puc. 4.17 6);

— reoctpoUyYeCcKUMd BeTep Vv, NEPEHOCUT TEIUIbI BO3AyX (aJBeKLUs TerUla,
puc. 4.17, 6);

— reocTpodUYECKUl BeTep Vv, NMEPEHOCHUT XOJIOAHBI BO3AyX (aABEKLHUs XOJIOAa,
puc. 4.17, 2);

B BepxHeit YaCTM KaXIOro pUCyHKa MOKAa3aHO U3MEHEHME BeTpa C BBICOTOM (v, V,,
V3, V,) BCIEACTBME BEKTOPHON CyMMBI reoctpoduyeckoro (rpaiMeHTHOro) BETpa Ha
HIDKHEM YDOBHE U TEPMUYECKOTO BETPA Avy B CJIOE 7,2, %3 U 2344

— Hu306appl, — — — — HM30TEPMBI
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20. BIMIHUE TPEHUA HA CKOPOCTDb
N HAIIPABJIEHUE BETPA

20.1. CKopoCTh BE€Tpa YMEHBIIAETCSI BCJIENCTBUE TPEHUSI HACTOJb-
KO, 4TO Y 3eMHOI MOBEPXHOCTH (Ha BBICOTE (hyitorepa) Haz cyllieil oHa
MPUMEPHO BIBOE MEHBIIIE, YEM CKOPOCTb reocTpoUYECKOro BETpa,
paccyMTaHHasl I Toro xe Oapuyeckoro rpagveHta. Hampumep, B
BepnuHe cpenHsisi romoBasi CKOPOCTb BETpa Y 3€MHOM ITOBEPXHOCTH
4,8 M/c, a BBIYMCJIEHHAs] MO MPU3EMHOMY 0OapU4eCKOMY IDagUEHTY
CpeIHSIsI CKOPOCTh reocTpoduyeckoro Berpa 9,5 m/c. Hag MopeM cko-
POCTh PEATLHOTO BETPA COCTABIISIET OKOJIo 2/3 cKopocTu reoctpodu-
YECKOTo BETpa.

C BBHICOTO# cHJIa TPEHMSI YOBIBAET, & CKOPOCTb BETpa BO3pacCTaceT,
rmoka Ha BeicoTe okoyio 1000 M He craHeT OJMU3KOH K CKODOCTH Ieo-
ctpoduueckoro Berpa. B bepnuHe cpenHsisi ronosast CKOpPOCTh BETpa
Ha Beicote 1000 M 10,2 M/c, T.e. HeMHOTUM OoJbllie, YEM MPHU3EMHas
CKOPOCTh reoCTpo(UIECKOTO BETPA.

20.2. Cuna TpeHUSI BIMSET Ha
HampapJicHHe BeTpa. Ilpeamonoxum,
YTO BO3AYX ABMXKETCSI MPSIMOJIUHEH-
HO M PaBHOMEPHO W MpU HAIUYUU
CcWIbl TpeHUs1. Takoe BO3MOXHO, €CIIU
YPaBHOBEILLIUBAIOTCS TPU CWIBL: Gapu-
YEeCKOro rpaiMeHTa, OTKJIOHAIOIAs U
TpeHus (puc. 4.18). Kak MbI 3HaeM u3
Mpenbixylero naparpaga, B MepBoM
MPUOMKEHUM CUITy TPEHUS MOXHO
Puc. 4.18. Berep B cioe TpeHus MPHHATL HANAB/ICHHON MPOTUB CKO-
(paB;{Oh:(epl:{OC Hp:MOJIMHCﬁHOg JIBU- POCTA ¥ MPOTIOPLIMOHATILHON €1 Or-
XeHME BOIAYXa NpW Hanuumu ciwip  KIOHSIOINAST CWJIA BPAlICHMs 3eMiu
TpeHusi): G — cuna G6apuyeckoro HAIIPABJICHA OO IMPSAMBIM YIJIOM BIIpa-
rpanuenTa, 4 — OTKIOHsiowas Cwia  Bo OT CKOpocTd (B CeBepHOM MOJy-
BpailueHus 3eMiM, R — cuia TpeHus, LIapyH).

¥ — cxopocts Betpa Hnsa toro yrobnl cuina Gapuue-
CKOTO IpaJyeHTa MOIJIa YPaBHOBECUTh CIIY TPEHUSI U OTKIOHSIOLUYIO
CIJIy BpallleHHs 3eMJIM, OHa IOJDKHA JieXaTh Ha ONHOW IpsIMOA C
PaBHOJEHCTBYIONIEH CHJIBI TPEHMS U OTKJIOHSIOLIEHA CWIbl BpAlLEHUA
3eMJIH, UMETH MPOTHUBOIOJIOXHOE PAaBHOMEHUCTBYIOIIEH HAmpaBICHUE
U ObITH paBHOI el mo abcosoTHOM BenuyuHe (puc. 4.18). Takum
00pa3oM, cwia 6apuYecKoro rpagueHTa TEMepb YXE€ HE MOXET Je-
XaTh Ha ONHOM MPSAMOM C OTKJIOHSIOUIEN CWIOWH BpalEHHsS 3eMIIH,
M, CIIEIOBATEJbHO, CHJIAa OapMUYECKOTO rpagueHTa OymeT COCTaBJIATh
CO CKOpOCThIO BETpa HE MpsSIMOM, a OCTPBI yros, Kak 3TO BHIHO U3
puc. 4.18. 3HauuT, CKOpOCTh BeTpa OymeT HampaBieHa He Mo u3o06a-

v
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paM, a OymeT mepecekaTb MX, OTKJIOHSSICh OT OapMYeCcKOro rpaiueHTa
BrpaBo (B CeBepHOM MOJIyIIapyuu) Ha ocTpbiif yroi. CKopocTh BeTpa
B 3TOM CJIy4a€ MOXHO pa3zOXHUTh Ha JBE COCTABJISIOLIME — IO U30-
0ape ¥ 1o 6apuYeCKOMy IrpaaleHTYy.

20.3. Eci nipeactaBuM cebe paBHOMEPHOE IBIDKEHUE BO3OyXa MpU
KPYTOBBIX M300apax W NpU HAJIWYUM CWIBl TPEHMs, MBI NPUAEM K
aHaJIOTUYHOMY BbIBOmy. VI B 3TOM Cilyyae cwia TpEeHUsI HE COBMagacT
[I0 HAIIPABJICHUIO C OTKJIOHSIOLIENH CWIOH, MO3TOMY cWia Gapuyecko-
rO rpalUE€HTA HE JIEXUT Ha ONHOM MPSAMONA C OTKJIOHSAIOLIEN CWIOi, a
HaMpapJicHa MPsSIMO MPOTUBOMOJIOXHO PAaBHONEHCTBYIOLIEH CUJI Tpe-
HUSI, UEHTPOOEXHONH U OTKIIOHSIIONIEH CWILI U paBHA €il MO BEIUYM-
He. CieqoBaTe/IbHO, CKOPOCTh BETpa TakKe OYNET OTKJIOHATHCS BJIEBO
oT u3006ap Ha OCTphIf yroy, T.€. OymeT MMEThb COCTABJISIOLLYIO, Ha-
IIPABJICHHYIO 110 OapUYECKOMY IpagMEHTY.

IIpu 3TOM B LIMKJIOHE, IlI€ TPAOWEHTHI AABJICHUS] HAMNpAaBJICHbI OT
nepudepur K LUEHTpY Ojaromapsi cwie TpeHHUs, BeTep OyoeT MMEThb
COCTABJIAIOLIYIO, HAITPaBIEHHYIO K LIEHTPY. B cyMMe ¢ cocTaBisioniei
MO KacaTeJIbHOM K M300ape, HaNpaBJiEeHHON MPOTUB YaCOBOM CTPENKH,
OHHU JAIOT BETEp, KOTOPHIi OyAeT AyTh MPOTUB YaCOBOM CTPEJIKU B 00-
Jactb HeHTpa. [103TOMy B LIMKJIOHE B HWDKHHX CJIOSIX, TAE NEHCTBYyeT
CWia TPEHMsI, BO3AYyX OTTEKAeT OT mepudepuu K LEHTPY, JBUTrasiCh
NpOTUB YacOBOM CTpeJIKK. B aHTMIMKIIOHE cocTaBjsionas Mo u3obda-
paM HarfpaBiicHa IO YaCOBOM CTPEJIKE, K HEl MPUCOEOUHSIETCS COCTaB-
JSI0LLAsI, HaMpaBlICeHHAsl TT0 TPaIMEHTY HAapyXy, OT LIEHTPAa aHTHLMK-
JoHa K mepudepun. BeTep B HIDKHHUX CJIOSIX aHTMLUMKIIOHA OyneT XyTh
[0 YaCOBOM CTpEJIKE€, OMHOBPEMEHHO BBIHOCS BO3MYX M3HYTPU AHTHU-
LMKJIOHA K nepudepun.

IIpoBenst IMHMY TOKA B HMXKHMX CJIOSIX LIMKJIOHA, Mbl YBUIUM,
YTO OHU MPEACTABISIOT CO00il cnMpaid, 3aKpy4UBAIOLIUECS] MPOTUB
YacOBOM CTPEJIKM U CXOASUIMecs K LIEHTpY LUMKIOHA. LleHTp 1uKioHa
ABJISICTCS UISl IMHUA TOKA TOYKOM CXOOMMOCTU. B HIDKHUX CJIOSIX aHTHU-
UMKJIOHA JIMHUU TOKA MPEACTaBISIOT co00il cnvpaiu, pacxoasiuuecs
M0 YacOBOM CTPEJIKE OT LIEHTpa aHTHIMKIOHA. IlocnenHuit siBisieTcs
ISl TUHUM TOKa TOYKOM pacxomu-
moctH (puc. 4.19).

[TousTHO, yto B FOXHOM Moty-
1apuu crnupageodbpasHbie JUHUU
TOKAa B LIMKJIOHE OYyIyT HampaBJeHbI
[0 YaCOBOM CTpEJIKE, a B AHTULIMK-
JIOHE — MPOTHB YAaCOBOM CTPEJIKH.

Puc. 4.19. HU306apsl (/) U TMHUU ToKa (2)
B HUXHMX CJIOSIX LMKJIOHA () U aHTHMLIHMK-
JioHa (6)
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Ho cocrabisiionass ckopocTd BeTpa, HOpMaibHasi K M300apaM, Oyaer
HarpasjieHa B LIMKJIOHE BHYTpb, & B AaHTHULIMKJIOHE — HApyXy U B
IOxHoM mosTyIapumu.

21. YIOJ OTKJIOHEHHS BETPA
OT I'PAIMEHTA

21.1. Yros, KOTOpBI BEKTOP CKOPOCTH BETpa COCTaBJISIET C Gapu-
YECKUM TPaJUeHTOM, Y 3€MHOIl NTOBEPXHOCTH UMEET CPEIHEE 3Haye-
Hue okoyo 60°. CremoBaTebHO, YTOJI MEXIY CKOPOCTBIO BeTpa (M-
HHMEN TOKA) U U300apoil UMEET NOMOJHUTEIBHOE A0 MPSIMOTo YyIia
3HayeHue — 0Koyo 30°. OmHako B pa3HBIX YCJIOBMSIX MONCTWIAIOLICH
MOBEPXHOCTU 3TOT yroy pas3Hblii. Ham MopeM BeTep MOXET OTKIIO-
HATBbCS OT rpagueHTa Ha 70—80° M cTaHOBUThCA OMU3KMM K HM300a-
paM; Hal Cyllei OTKJIOHEHHST BETpa OT IpaaueHTa MeHblle 60°, 06bIYHO
oH cocTanisieT 40—50°. DToT Yyron MEHSETCS TAKKE B 3aBUCUMOCTH OT
CKODOCTHU BE€Tpa M OT BEPTUKAJIbHOI CTpaTU(UKAILIUK aTMOCHEDBHI.

21.2. Tlo Mepe yMeHbILIIEHUS BIUSHUS TPEHHUSI C YBEJIUYECHHUEM
BBICOTHI YTOJI OTKJIOHEHUSI BETPa OT IpaJMeHTa ITOCTEIIEHHO BO3pacTaer
Y Ha YPOBHE TPEHMS CTAHOBHTCS OMM3kuM K 90°. DTO 3HAYMUT, YTO Be-
Tep TaM OyneT MMeTh HampapieHHe, OJTM3Koe K HaMpaBICHUIO Ipaau-
€HTHOIO BETpa, T.€. K M300apaM. B oTmenbHBIX ciydasx, Korga BETEp
MMEET 3HAYMTEIBHOE YCKOPEHUE M, CJICAOBATENbHO, CWIBHO OTJIMYAeTCS
OT TPafMEHTHOrO, OH U HA YPOBHE TPEHHUS CYILIECTBEHHO OTKJIOHSIETCS
OT u306ap. B 3aBUCHMOCTH OT 3HaKa YCKOPEHHUS BETEP OTKJIOHSIETCS OT
u300ap BIIPaBO WIH BIEBO.

Kak Mbl BUOEIH, Y 36MHOM IMOBEPXHOCTH BETEP OTKJIOHSETCS OT
u3o0ap BIEBO, a HA YPOBHE TPEHMSI OH OJM30K K M300ape. DTo 3HA-
YUT, YTO C BHICOTOI BETEP MEHSET CBOE HANpaBJIEHUE, BpalliasCh BIIpa-
BO, MO YacoBo# crpenike. TakuM oOpa3oM, CIoi TPEHUS XapaKTepu3y-
€TCsl MpaBbIM BpPAlLEHHMEM BETpa C BBICOTON. TOJBKO B TOM CIydyae,
€CJIM HampaB/ieHHe caMMX M300ap C BBHICOTOM OYEHb OBICTPO MEHSETCH,
obGHapyxuBaeTcs JM0O JieBOE€ BpalliCHME BETpa B CJIOE TPEHMs, JIUOO
HEU3MEHHOCTb HAINpPAaBJIEHUS BETPA C YBEJIMYEHUEM BBICOTHI.

22. CYTOUYHBIN XOJ BETPA

22.1. B cinoe TpeHHsI OOHApPYXXHMBAETCSI CYTOYHBIA XOX CKOPOCTH
BETPa, YaCTO XOPOILUO 3aMETHBIN HE TOJBKO NMPH OCPEIHEHUM JaHHBIX
. HaOMIONEHU, HO M B OTHE/IbHBIE MHU. Y 3€MHOM ITOBEPXHOCTU Hal
cyuieii MakKCUMyM CKOPOCTH BeTpa HaOiiomaeTcsl okojio 14 4, MUHH-
MyM — HOYbIO WIH yTpoM. HauuHas npuMepHo ¢ BbicoThl 500 M cy-
TOYHBIA XOA OOpaTHBIA: C MAKCUMYMOM HOYBI0O U MUHUMYMOM IHEM.
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AMILUTUTYIa CYTOYHOTO XOIa CKOPOCTU BETpa Haj Cylleid — OKOJIO IMo-
JIOBHHBI CPENHETO CYTOYHOTO 3Ha4yeHMsI cKopocTH. OCOGEHHO BeJIMKa
OHa JIETOM B SICHYIO TIOTOY.

Han mMopeM cyTouHBIf XOm CKOpPOCTH BeTpa HesHauutesieH. Cy-
TOYHBIA XOI YacTO MCKaXaeTcs HENepUOAMYECKUMH HU3MEHECHUSIMU
BETPA, CBSI3aHHBIMU C LIMKJIOHHMYECKOH NESTEIBHOCTBIO.

22.2. TlpyyMHa CYTOYHOIO XOma CKOPOCTH BE€Tpa — B CYTOYHOM
xome TypOyneHTHoro obmeHa. [Ipy pa3BUTUM KOHBEKIIMM B MEPBOM
MIOJIOBUHE OHSI BEPTHKAIBHOE MEPEMEIIMBAHME MEXIY MPU3EMHBIM
CJIOEM U BBILLIEIECXAIUMU CJIOSIMU BO3MyXa YCWIMBAETCS, a BO BTOPOM
TIOJIOBUHE AHS M HOYBIO OHO OCJIa0eBAcT. YCWICHHOE AHEBHOE IEpe-
MELIMBaHUE TMPUBOAUT K BBHIPABHUBAHHIO CKOPOCTEH BETpa MEXAY
NPU3EMHBIM CJIOEM W BBILLIENEXKalIei YacThlo Cjosi TpeHus. Bo3myx
cBepXy, obsamaonuii G60JIbIIMMHM CKOPOCTSIMM, B mpolecce obMmeHa
MIEPEHOCUTCSI BHU3, B pe3y/bTaTe Yero oblasi CKOpOCTb BETpa BHU3Y
JHEM Bo3pacTaeT. B To e BpeMsi MPU3EMHBIN BO3MyX, 3aMEIJICHHbBIN
TpEHHEM, TepeMellaeTcsl BBEpPX, BCJICACTBUE YETO B BEPXHEH 4acTu
CJI0Sl TPEHMST TIPOUCXOOUT YMEHBIIEHHE cKopocTH. Houblo npu ocnab-
JIEHHOM BEPTUKAJIBHOM IEpPEMEIIMBAHUM CKOPOCTh BETpa BHU3Y OymeT
MEHBIIIEe, YeM JHEM, a BBepXy Ooibliie. Ham okeaHOM HEKOTOpOE YCHU-
JIeHHE KOHBEKLIMH MPUXOOUTCS Ha Houb (cM. I 5, m. 30), mosromy U
CyTOYHBI MAKCUMYM BeTpa HaOJIIONAeTCs] HOYBIO.

22.3. CyToyHBI# XOI OOHAPYXMBAE€TCSI W B HAMpaBICHUU BETPA.
Bo3pacraHue cKopocTH YTpoM U JHEM B MPU3EMHOM CJIO€ Hal CylIei
COMPOBOXIAETCS BpallleHMEM BETpa BIPaBO, IO YaCOBOW CTpEJKE,
yOBIBAHUE CKOPOCTH BEUYEPOM M HOYBIO — BpalllEHUEM BJIEBO. B Bepx-
HEN YacTU CJIosl TPEHUS MPOMCXOMUT OOpaTHOE: JIEBOE BpallleHUE MpU
YCWIEHUM CKOPOCTH U TpaBoe — MpH ociabneHuud. B FOxHoM moy-
IIApWHU BPAlLlCHHE MPOUCXOAUT B OOPaTHOM HAMpaBICHUH.

IlpyyrHa CyTOYHOrOo M3MEHEHUs HaIpaBICHHUS BETpa Ta Xe —
CyTOYHBIN Xon TypOyneHTHoro obMeHa. IIpu mHEBHOM YCWIEHUH OO-
MeHa HampaBJI€HUE BETpa B MPU3EMHOM CJioe MpUOIKAaeTCs K Ha-
MpaBJICHUIO BETPa B BEPXHEIH YACTU CJIOS TPEHMS, T.€. K HalpaBICHUIO
u3o00ap. CremoBaTeNIbHO, BETEp MOBOPAYMBAETCS BIIPABO, OTCIONA U
npaBoe BpauieHue. IIpy HOYHOM ociabieHnu oOMeHa BeTep MpU3eM-
HOTO CJIOSI B MEHBIIEH CTENEeHU BBIPABHMBAETCSI C BETpOM Oojiee Bbi-
COKHX CJIOEB, MO3TOMY HOYBIO MPOUCXOOUT yHAJIECHHE IPU3EMHOTO
BeTpa OT M300ap, T.€. JIeBoe ero BpallileHHe. B BepxHei 4yacTu ciost
TPEHUSI YCJIOBUS TIPSIMO TTPOTUBOIOJIOXHBIE.

Ha ropHbIx BepllMHAaX CyTOYHBII XOn BeTpa B OOIEM TaKOM Xe,
KaKk B CBOOOOHOI aTMocdepe: ¢ MAKCUMYMOM CKOPOCTU HOYBIO U MU-
HUMYMOM AHeM. OIHAaKO B ropax 3TO SIBICHUE CJIOXHEE, YEM B CBO-
b6onHoM aTMocdepe.
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23. BAPUYECKHI 3AKOH BETPA

23.1. OnbIT MOATBEPXIAET, YTO NEHCTBUTENIbHBIN BETEP Y 3€MHOM
MTOBEPXHOCTH BCErAa (3a MCKIIOYEHUEM ILHUPOT, GJIU3KKUX K 3KBATODY)
OTKJIOHSIETCS OT 6apHMYECKOro rpaaIueHTa Ha HEKOTOPBIM OCTPBIil yroi
B CeBepHOM moJyliiapuu Bripaso, B lOxxHoM — BiieBo. Orciona ciemyer
TaK Ha3bIBAEMBIN Gapuyeckuii 3akon eéempa: ecau 6 CeBepHOM noayua-
puu écmambe ChUHOU K eéempy, a AUOM myoa, Kyoa dyem eemep, mo
Haubonee HU3KOe 0aeneHUe OKANCeMCs CAeBa U HECKOAbKO enepedu, a Hau-
bonee 8bicokoe dasreHue — cnpaea U HeCKoAbKo €3adu. DTOT 3aKOH ObLT
HaliIecH SMITUPUYECKH ellie B nepBoii moysioBuHe XIX B. beiic-bauio u
HOCHUT €ro uMsi. ToYHO TaK Xe JEeHCTBUTCIbHBINA BETEp B CBOOOTHOM
atMocepe Bceraa AyeT MOYTH Mo u3o0apaM, ocTamisisi (B CeBepHOM
TOJTYIIIapY1) HU3KOE JABJICHHE CJIEBa, T.€. OTKJIOHSSCH OT HapU4ecKo-
TO TPaJMEHTa BIIPABO Ha yroJ, OJM3KWiA K MPSIMOMY. DTO MOJIOXEHHE
MOXHO CYUTATh pacIpOCTpaHEeHHEM OapHYecKoro 3aKoHa BeTpa Ha
CBOOOIHYIO aTMOcepy.

23.2. bapuyeckuii 3aKOH BeTpa ONMCHIBAET CBOMCTBA JEHCTBHU-
TeJIbHOIO BeTpa. TakuM o0pa3oM, 3aKOHOMEPHOCTH IeoCTpO(UYECKOrO0
U TPAOUEHTHOTO ABVDKCHHUS BO3MyXa, T.€. NPU YIPOILUEHHBIX TEOPETH-
YECKMX YCJIOBHSIX, B OCHOBHOM OIIPAaBIBIBAIOTCS U B 00Jiee CIIOXHBIX
TEHCTBUTENIBHBIX YCJIOBHMSIX peajibHOM atMocdepsl. B cBobomHoit art-
Mocdepe, HECMOTpPSI Ha HETpaBWIbHYIO ¢hopMy U3006ap, BETEp IO Ha-
MpaBJie€HUIO 611M30K K M300apaM (OTKJIOHAETCS OT HUX, KaK MPaBUIIO,
Ha 15—20°), a ckopocTh e€ro 6;JM3Ka K CKOPOCTU TeoCTpoGhUIECKOro
Betpa. To Xe chpaBeIMBO W I JIUHMA TOKa B NPU3EMHOM CJIO€
LIMKJIOHA WIH AHTHLUKIOHA. XOTSA 3TH JIMHUU TOKa U HE SIBJISIOTCH
r€OMETPUYECKH TMPaBWIBHBIMU CITUPAIIMHM, OJHAKO XapaKTep UX BCE
e Crpajieo0pa3Hblii M B LIMKJIOHAX OHU CXOMSTCS K LEHTpPY, a B aHTH-
LIUKJIOHAX PAacXOISTCSl OT LIEHTpa.

24. ®POHTbI B ATMOC®EPE

24.1. B atMocdepe MOCTOSIHHO CO3JAIOTCSl TaKKWE YCJIOBMSI, KOraa
JIBE BO3MYIIIHBIE MAcCChl C Pa3HBIMU CBOMCTBAMM PACITOJIaraloTCsl OIHa
rmoie apyroil. B 3ToM ciyyae 3TH JBE BO3MYIIHBIE MAacChl pa3Ne/ICHBI
y3KOi1 MepexomHoi 30HOM, Ha3pIBaeMOM gipormom. [IJIMHA TaKUX 30H —
THICIYM KWIOMETPOB, LIMPHUHA — JIMIIb NECATKH KWIOMETPOB. DTU
30HBI OTHOCHUTEJIBHO 3€MHOI MOBEPXHOCTH HAKJIOHEHBI C BBICOTOH U
MPOCJECKUBAIOTCS BBEPX MO KpailHEH Mepe Ha HECKOJIbKO KWIOMET-
POB, a HEPEIKO 0 camoi cTpaTocepsl. B 30He ¢poHTa, MpH nepexone
OT OINHO BO3AYLIHOM Macchl K APYroil TeMmepaTypa, BeTep M BIIaX-
HOCTb BO3IyXa Pe3KO MEHSIOTCS.
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Dpoumeoi, pazdensrouyue OCHOBHblE 2eozpagdhuuecKue munsvl 6030yul-
HbIX macc, Ha3bieaom enasHbiMu @ponmamu. IaBHBIE DPOHTHI MEXIY
apKTUYECKUM M YMEPEHHBIM BO3IYXOM HOCST Ha3BaHUE APKMU4ECKUX,
MEXIy YMEPEHHBIM U TPOIMYECKHM BO3MYyXOM — HoAApHbiX. PaHblie
pasmes MEXIy TPONMWYECKHMM M 3KBAaTOPUAJIBHBIM BO3IyXOM CUYMTAIU
TaKXKe (PPOHTOM M HA3bIBAJIM €ro TPONMMYECKMM (ppoHTOM. B mocnen-
Hee BpeMsl YTBEpAWIOCh MHEHHE, UTO pa3fesl MeXIY TPOIUYECKUM U
3KBAaTOPUAJILHBIM BO3IYXOM HE HOCHUT XapakTepa ¢ppoHTa. BTOT pas-
JieJ1 Ha3bIBAIOT 6HYMPUMPONUYECKOU 30HOU KOHBEP2eHUUU.

IlupuHa PpoHTa B rOpU3OHTAIILHOM HAMPABJICHUM U TOJNLLIMHA
€ro IO BEPTUKAJM HEBEJIMKU B CPABHEHWM C pa3MEpaMHU Pa3AeisieMbIX
UM BO3IYIIHBIX Macc. [1oaTtoMy, maeann3upys HE€HCTBUTENBHBIE YCIIO-
BUSI, MOXHO TPEACTABIATh (POHT KAK NOBEPXHOCMb pA30ena mexcoy
6030ywiHbIMU Maccamu. B mepeceyeHMU C 3eMHON IMOBEPXHOCTHIO
(bpoHTaJIbHAsI TTOBEPXHOCTh O0PA3YeT AUHUIO (hpoHmMA, KOTOPYIO TAKXKeE
KpaTKo Ha3bIBaloT ppoHTOM. ECiM MBI MaeaM3upyeM (DpOHTAJIBHYIO
30HY KaK MOBEPXHOCTb pa3iesia, TO JUISI METEOPOJIOTMYECKUX BEJIMYUH
OHA SIBISIETCSI NOBEPXHOCMbIO PaA3pbléa, TIOTOMY YTO PE3KOE U3MEHEHHUE
BO (PPOHTAIbHOI 30HE TEMIIEPATyphl U HEKOTOPHIX IPYTHMX METEOpO-
JIOTMYECKUX BEJIMYMH MPHOOPETAET HA MOBEPXHOCTH pa3fieiia XapaKTep
cKayka.

24.2. ®OpoHTaIbHBIE MOBEPXHOCTH IMPOXOIAT B aTMocdepe Ha-
KioHHO (puc. 4.20). Ecnu 6b1 00e BO3MYIIHBIE MAacChl ObUTM HETOI-
BIDKHBIMHM, TO TEIUTBIA BO3MYyX pacrojiarajics Obl Had XOJIONHBIM, U
MOBEPXHOCTh (DPOHTA MEXAY HUMHU ObLIa Obl FOPU3OHTAJILHOM, Ma-
pPaUIEIbHON TOPU3OHTAJIIBHBIM H300apU4YECKHUM MOBEpXHOCTSAM. Ilo-
CKOJIbKY BO3MYIIIHbIE MAacChl IBMKYTCSI, ITOBEPXHOCTb (DpOHTA MOXKET
CYLLECTBOBaTb M COXPAHSATLCS MPH YCJIOBHM, YTO OHA HAKIIOHEHA K
MOBEPXHOCTH YPOBHS U, CTAJIO OBITh, K YPOBHIO Mopsi. Teopusi ¢poH-
TAIbHBIX TMOBEPXHOCTEH ITOKA3bIBAET, YTO YTOJI HAKJIOHA 3aBUCUT OT
CKOpOCTEi#i, YCKOPEHMI U TEMITEpaTyp BO3OYIIHBIX Macc, a TaKXe OT
reorpapuyecKoil LIMPOTHI U OT YCKOPEHHUSI CBOOOTHOrO MagcHMSI.

Teopust U OMBIT MOKA3bIBAIOT, YTO YTJIbI HAKJIOHA (PPOHTAIBHBIX
MOBEPXHOCTEA K 3EMHOIl MOBEpX-
HOCTM OYE€Hb MaJbl, MOpSiAKa yr-
JIOBBIX MUHYT. TaHreHC yrjia Ha-
KIOHa (DPOHTAJIBHOIN TMOBEPXHOCTH
Ha3bIBAIOT TIPOCTO HAKAOHOM (DPOH-
ma (TAHTeHC yIjla UMEET MOPSIOoK
or 0,01 no 0,001). Taxum obpa3oM,
(GPOHTH MPOXOIAAT B aTMocepe
oyeHb mosioro. Ilpy ynaneHUMH OT Pyuc. 4.20. TMosepxHocTs BPOHTa B
JMHUM (PPOHTA HA HECKOJILKO COTEH BEPTUKAILHOM pa3pese
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KWIOMETPOB (DpOHTAJIbHASI MOBEPXHOCTh OKAXETCSI BCErO Ha BBICOTE
HECKOJIbLKMX KWwioMeTpoB. CiieoBaTesibHO, B MpOLlECCE ABUXCHMS
BO3AYIIHBIX Macc U pasfeisionieid uX GpOHTAIbHON MOBEPXHOCTH
BO3YIIHBIE MAaCChl PacIioyiaraloTcsi HE TOJBKO OQHA PSIOM C IPYToOM,
HO M onHa Han apyroil. Ilpu 3ToM Gosiee TUIOTHBIA XOJOOHBIA BO3MYX
JIEXHT IO TEIUIBIM BO3IYXOM B BHJIE Y3KOTO KJIMHA, MOCTEIIEHHO yBE-
JIMYMBAIOLLIETO CBOIO TOMIIMHY MO MEpEe YOAICHUS OT JUHUMU (ppOHTA.
Ha uyeprexax yroys HakjioHa (PpOHTAJILHOW MOBEPXHOCTU MO HEOOXO-
JUMOCTU TIPUXOOUTCS TIPEYBEINYUBATD.

24.3. Eciu npubnmkaThcsi K (PPOHTAIBHON MOBEPXHOCTH CO CTO-
POHBI TETUTOM M XOJIOAHOM BO3MYIIIHBIX MAacC U CJICOUTDH 3a JABJICHUEM,
TO OYEBUIHO, YTO HA CAMOM ITOBEPXHOCTU NAaBJIEHUE OymeT OoAMHAaKo-
BbiM. (JleiicTBUTENIBHO, B JII0O0OH TOYKE BEC BHILIEIEXKALLEro cTosba
atMocdepbl MOXET OBITh €MMHCTBEHHBIM.) OIHAKO XapaKTep pacro-
JIOXEHUSI U300apUYECKUX NMOBEPXHOCTEH B TEIUIOM M XOJIOAHOM BO3-
OYIIHBIX MaccaX pa3IMYHbIi, MOCKOJbKY TEMIEPATYphl U CKOPOCTU
BETpa B HUX pa3IWyHbl. BcneacTBue aToro mpu mepexone U3 OXHOM
BO3IOYIITHOM MAacchl B APYTYI0 M300apUYECKH€ MOBEPXHOCTH MEHSIOT
CBOE€ HampaBlICHHE, «WIOMAIOTCS». DTO 3HAYUT, YTO Ha TMOBEPXHOCTHU
(bpoHTa MPOUCXOOUT pa3phiB OGApUYECKMX rpadlueHTOB. VI3 OCHOBHOrO
YPaBHEHMS CTATUKU CJIEAYeET, YTO GapuyecKas CTYNeHb B TEIUIOM BO3Iy-
xe Oonblilie, yeM B xoynomHoM. CliemoBaTe/IbHO, B TEIUIOM BO3IYyXE BEp-
THKAJIbHBIE PACCTOSIHUSI MEXAY M300apUUECKMMU IMOBEPXHOCTIMU
Oosple, yeM B xonogHoM. ClenoBaTesbHO, MPU TeoCTPODUIECKOM
BeTpe B 00eMX BO3MYIIHBIX MAccaX BO3MOXHBI TPU OCHOBHBIX TUIIA pac-
npeaeyieHust JaBIeHWsT M BETPa OKOJIO MOBEPXHOCTH (poHTa (puc. 4.21,
4.22).

Ha puc. 4.21 BugHoO, YyTO M300apHUYECKUE MOBEPXHOCTHU, IE€peceKas
MOBEPXHOCTh (PPOHTA, MPOrudarOTcss U MpUHUMAIOT PopMy XkenoOoB,

I p-3 p-2 /) p-3
p-2 p-J3
p-2 P p-3
p-1 p-1
P p-2
10 G10 c
/] p3

p-2 Puc. 4.21. Tunbl pacrnpeneneHusi AaBie-
HUsI BOIM3M (POHTAIBHON MOBEPXHOCTH
p-3 P-1 B BepTMKaIBHOM pa3pe3e: TOHKHME JH-
HUU — u306apuUyecKUe MOBEPXHOCTH,
JXXUpPHbIE JIMHUM — (PpOHTAbHAsI MOBEPX-
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OTKPBITBIX BBEpX. Takoe pacnpeacicHUE MAABICHUS TMPEICTABIISET CO-
0oit 1oxx6MHY B 6apuyecKoM Mojie — sIBHyIO (ciaydaid I) win 3amacku-
poBaHHy10 (cryyau II u III). BcromMuum, yto B CeBEpHOM MOJyIIAPUH
reoctpobMyecKuil BETEp HaMpaBiieH BIPAaBO OT IPaJueHTa JAaBJICHHS
nox mpsiMbIM yriioM. Torma CKOpOCTH BO3OYIIHBIX TEYEHUH MO 06e

CTOPOHBI OT JIMHUM (PPOHTA pac-
npeaessATcs ClenyioumM obpa3oM
(puc. 4.22). Ha yeprexe XOJIOMHBIA
BO3IYyX HaXOOMUTCS Ha ceBepe, a
TEIUIBIA Ha I0re W, CJICHOBATEIbHO,
MOBEPXHOCTb (DPOHTA HAKJIOHEHA C
ora Ha cesep. TakumM ob6pa3om,
B ciryyae 1 Oapuyeckuii rpagueHT
B TEIUIOM BO3OyXx€ HAIpaB/I€H Ha
ceBep, ITO3TOMY B HEM Habmonmaer-
C 3aMagHOE BO3MYIIIHOE TEYEHHUE,
a 6apuyecKyii TpalUeHT B XOJIOM-
HOM BO3IyXe HAIlpaBJICH Ha IOT U,
ClIeIOBaTeIbHO, B HEM T'OCITOICTBY-
€T BOCTOYHOe TeueHue. HerpymHo
BUIETh, YTO B ciyyae II 3amamHoe
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Puc. 4.22. Tunsl pacnipeaesieHUst BeTpa

no o6e CTOpoHH (PpOHTa B TOPHU3OH-

TaIbHOM IUIOCKOCTH, COOTBETCTBYIOLLKE

TPEM TUIAM pacrpeaesieHUs NaBIeHUS
(cM. puc. 4.21)

Te4yeHHe Oyner HaOmomaThCcsl B 06EHX BO3MYIIHBIX Maccax, NMPUYEM B
TeIUIOM Bo3ayxe Gosiee cwibHOE, a B ciaydae III — BocTouHoe TeueHue
B o0euXx BO3AYLIHBIX MaccaxX, NMpUYEM B XOJIOOHOM Bo3ayxe Oosee
CUWIILHOE.

24.4. Kaxnplif MHIMBUAYaJIbHBI (POHT B aTMocdepe He cyliie-
CTBYeT O6eCKOHEYHO I0Jiro. DpOHTHI MOCTOSTHHO BO3HUKAIOT, 000CTpSI-
I0TCS, Pa3MbIBAIOTCS M MCYE3AI0T. YCJIOBUS i1 0O0pa3oBaHUs (PpOH-
TOB BCETa CYILECTBYIOT B T€X WJIU MHBIX YaCTSAX aTMOChEDHI, TO3TOMY
GpOHTHI HE penKasl CIIy4ailHOCTb, a MOCTOSIHHAsSI, TTIOBCEIHEBHAsI OCO-
6eHHOCTb aTMOocdephl. OOBMHBIN MEXaHM3M 00pa30BaHHUsI (PPOHTOB B
atMocepe — KunHemamuueckuii: GPOHTbI BO3HUKAIOT B TAKMX MOJISIX
IBIDKECHMS BO3[yXa, KOTOpbIE CONIKAIOT MeXIy co0oif BO3MyLIHbIE
YaCTULIbI C Pa3TMYHOM TeMITepaTypoii (M ApyriMM cBolcTBamMu). B TakoM
TNONEe ABVDKEHUSI TOPU3OHTAJIbHBIE I'PAaIWEHTHI TEMITEPATyphl PacTyT, U
3T0 NIPUBOIUT K 00pa30BaHMIO PE3KOro (PpOHTa BMECTO MOCTETIEHHOIO
nepexoga Mexny Bo3nylIHbIMU MaccaMM. IIpoiiecc ob6paszoBaHuUsA
(bpoHTa Ha3bIBaeTCA PpormozeHe30M. AHAJIOTMYHO B TOJISAX JBYDKEHMS,
KOTOpBI€ YAAISIOT BO3MYLIHBIE YACTUIBI APYr OT Ipyra, yXe Cylle-
CTByIOLLIME (DPOHTHI MOTYT Pa3MbIBaThCsl, T.€. IMPEBPAIATECS B LIMPO-
KU€ TIEPEXONHBIE 30HbI, a CYIIECTBOBABIIIME B HUX OOJIbIIIME IPATUECHTBI
METEOPOJIOTMIECKUX BEJIMYUH, B YACTHOCTH TEMIIEPATyphl, — CIJIaXU-
BaTbCSL.
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B HEKOTOpBIX CllydassX BO3HMKAIOT (PPOHTHI M MON HEIMOCpEn-
CTBEHHBIM TEIUIOBHIM BIMSIHUEM TMOACTWIAIONIEH MMOBEPXHOCTH, Ha-
MpUMeEp BAOJIb KPOMKH JIBIOB WIM Ha IpaHHUlIE CHEXHOTo MOKPOBa.
Ho stor MexaHu3M o6Gpa3oBaHUsI (DPOHTOB UMEET MEHbIIIEE 3HAYCHUE
B CPaBHEHUHU C KMHEMATHYECKUM (DPOHTOTEHE3OM.

25. TUIIBI ®POHTOB

25.1. B peanbHOI atMocdepe PpoHTHI, KaK MpPaBWIO, HE Mapaj-
JIeJIbHBI BO3AYIIIHBIM T€YCHUSM. BeTep mo obe cTopoHbl (PpOHTA MME-
€T cocTaBisiiolme, HopMaibHbie K ¢poHTy. [TosTroMy camu (ppoHTH
HE OCTAalOTCSl B HEM3MEHHOM TOJIOKEHUHU, a TIEPEMELIIAIOTCS.

DpoHT MOXET MepeMellaThest 100 B CTOPOHY 00Jiee XOJIOAHOIO
BO3IyXa, JIUOO B CTOpOHY Gojiee Terwioro Bo3myxa. Eciu suHust ¢ppoH-
Ta MEPEMELAETCS Y 3€MJIM B CTOPOHY 00Jjiee XOJIOmMHOro BO3dyXa, 3TO
3HAYUT, YTO KJIMH XOJIOAHOTO BO3AayXa OTCTYNAET U OCBOOOXIaeMoe
MM MECTO 3aHMMAET TEIUTBIN BO3myX. Takoit (P)pOHT HA3BIBAIOT menabiM
(puc. 4.23, A). I[IpoxoxneHHe ero yepe3 MeCTo HAOMIONEHUS IPHBO-
JOUT K CMECHE XOJIONHOM BO3MYIIIHOM MAacChl TEIUION, a CJI€AOBATE/LHO,
K TOBBILIEHUIO TEMIIEPATypbhl U K OMNpPENEJICHHBIM W3MEHEHUSM IpYy-
X METEOPOJIOTHYECKMX BEJIMYMH.

Ecnu nuHus ¢poHTa MEpeMEIIAcTC B CTOPOHY TEIUIOrO BO3IyXa,
3TO 3HAYMT, YTO KJIMH XOJIOMHOIO BO3IyXa IPOABMUIaeTCs BIIEpel, Tel-
JIBIA BO3MyX IEpel HUM OTCTYIaeT, a TaKKE BBITECHSETCS BBEPX Ha-
CTYTIAIOIIMM XOJIOAHBIM KIIMHOM. Takoil ()pOHT Ha3bIBAIOT X0/100HbIM
(puc. 4.23, b). Ilpu ero nmpoxoXIeHUU TeIUIasi BO3MyIIIHAsA Macca CMe-
HSIETCSI XOJIOMHOM, TeMIlepaTrypa IMOHIDKAETCS U PEe3KO U3MEHSIOTCA
JIpYTHE METEOPOJIOTUYECKUE BETUYUHBI (pUC. 4.24).

25.2. B obnactu ¢ppoHTOB (WM, KAK OOBIYHO TOBOPST, Ha (hpOH-
TaJIbHBIX MOBEPXHOCTSAX) BO3HMKAIOT BEPTUKAJIbHBIE COCTaBJISIOLINE
CKOPOCTH IBIDXEHUS Bo3myxa. Hanbonee BaxXeH ocOOEHHO YacThIid Ciy-
yaid, KOraa TEeIUIbIA BO3MyX HAaXOOUTCS B COCTOSTHUM YIOPSIIOYECHHOrO
BOCXOISIIETO IBMXXEHMS, T.€. KOTJa OMHOBPEMEHHO C TOPH3OHTAJIb-
HBIM IBVDKCHUEM OH €lIE€ TEPEMELIAETCsl BBEPX Hal KIMHOM XOJIOA-
HOro Bo3myxa. IMEHHO ¢ 3TMM CBSI3aHO pa3BUTHE Hal (bPOHTAIILHOM
ITOBEPXHOCTHIO 00JIAYHOM CUCTEMBI, U3 KOTOPOIl BHINAAAIOT OCAIKH.

Ha teruiom (ppoHTE BOCXONSILEE MBMDKEHHE OXBAaTHIBAET MOLLHBIC
CJIOU TEIUIOro BO3MyXa Hal Bcei (PpOHTaJIbHOI IMOBEPXHOCTHIO, BEPTHU-
KaJIbHbIE CKOPOCTH 3€Ch Mopsinka 1—2 cM/C Tp¥ TOPU30HTAJIBHBIX
CKOPOCTSIX B HECKOJIbKO JECSITKOB METPOB B CeKyHmy. IloaTomy nBu-
XEHME TEIUIOrO BO3MyXa MMEET XapaKTep BOCXOMSILEro CKOJIbXEHHUS
BIOJIb (DPOHTAJILHOM MOBEPXHOCTH. B BOCXOASIIIEM CKOJIBXEHUM Y4a-
CTBYET HE TOJBKO CJIO BO3MyXa, HEMOCPEACTBEHHO NMPUMBIKAIOLIWA K
(POHTAILHOI TTOBEPXHOCTU, HO U BCE BHILIEJIEKALIME CJIOU, YACTO [0
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Puc. 4.23. Terusit (A) v xonoauslit (B) GpoHTH (BepTUKANBHBINA pa3pe3)

Tpororniay3bl. B pe3yssTaTe BO3HUKAET OOLIMPHAsA CHCTEMa IEPHCTO-
CJIOMCTBIX, BBICOKOCJIOMCTBIX — CJIOMCTO-IOXIEBEIX O0JIAKOB, U3 KO-
TOPBIX BBIMTAJAIOT OOJIOXHBIE ocanku. B ciayyae xonmomHoro ¢ppoHTa
BOCXOZASIIIEE ABIDKEHME TEIUIOTO BO3MyXa OrpaHM4YeHO 6ojiee y3Koif 30-
HOM, OMHAKO BEPTUKAJIbHbIE CKOPOCTH 3HAYUTEJILHO OOJIBIIE, YEM Ha
TeIIOM (PPOHTE, U OCOOEHHO OHU CWIbHBI TTEPEN XOJONHBIM KIMHOM,
TI€ TEIUIBIA BO3MyX BBITECHSIETCS XOJIOAHBIM. 31€Ch MPeo0JanaloT Ky-
YeBO-OXKIEBbIC 00J1aKa ¢ JIMBHEBHIMU OCAIKaMHU U IPO3aMH.
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Puc. 4.24. Vi3MeHeHHe METEOPOJIOTMYECKUX BEJMYMH B CJTydae MNMPOXOXIEHUS XOJOI-
Horo ¢poHTa B MockBe

Ha ¢poHTax ¥ B BO3MYyIIHBIX Maccax MO 00€ CTOPOHBI (PPOHTOB
BO3HMKAIOT OrPOMHbIE aTMOC(EpHBIE BOJHBI, MPUBOISIINE K 06pa3o-
BaHUIO aTMOC(HEPHBIX BO3MYIIEHHIT BUXPEBOTO XapaKTepa — UUKAOHOS8
U anmuyukaonos. Bmecte ¢ 3BOIOLMEN LMKIOHOB M AHTHLUKJIOHOB
MPOUCXOOUT U 3BOIOLMA (PPOHTOB. B mpoliecce 3BOMOLMY LHUKIOHOB
BO3HMKAIOT OoJiee CIIOXHBIE (PPOHTHI, MPEACTABISAIONINE CO00M 00Be-
JVHEHHUE TEIUIOW M XOJIONHOM (DPOHTAJIBHBIX MOBEPXHOCTEH. DTO —
¢pornmbr okiarozuu. C HAMHU CBsI3aHBI HaWOoOJIEEe CIIOXHBIE OOJIaYHBIE
CHUCTEMBI.

25.3. OyeHb CYIIECTBEHHO, YTO BCE (DPOHTHI CBS3aHHI C JIOXOHHA-
MU B 6apuyeckoM mojsie. B ciyyae cTallMOHapHOTO (MaJIONOABIKHOTO)
(dpoHTa M300aphI B JIOXOMHE MapaUIebHBI caMoMy (PpoHTY. B cirydasx
TEIUIOr0 U XOJIOAHOro ()pOHTOB M300aphbl MpHOOpeTaroT HOopMy JIaTUH-
ckoil OykBbl V, niepeceKasach ¢ GPOHTOM, JIEXKAIUM Ha OCH JIOXKOMHBIL.

IIpu npoxoXaeHUM (PpoHTA BETEp B JAHHOM MECTE MEHSIET CBOE
HampapJIeHUe 1o yacoBoi crpesike. Hampumep, ecnu nepen ¢hppoHTOM
BETEP IOTO-BOCTOYHBIN, TO 3a (PPOHTOM OH M3MEHMTCS Ha IOXHBIA,
I0r0O-3aMnaJHbIi WIN 3alaJIHbIA.

26. ®POHT U CTPYHHOE TEYEHUE

Boillie Mbl MICATM3UPOBAIM (PPOHT, MPEICTABUB €ro Kak reoMer-
PUYECKYIO TIOBEPXHOCTb pa3pbiBa. B peasibHOI aTMocdepe Takas uiaea-
JIU3aLMs JOMYCTMMA B TUIAHETAPHOM ITOrPaHUYHOM Clloe. B delicmeu-
menvHOCMU PPOHM ecmb nepexoOHas 30HA Mexcoy Menaol U XOA0O0HOU
6030yWHbIMU Maccamu; 8 mponocghepe oH npedcmaesisiem HeKomopyro o00-
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aAacmb, Haszvleaemylo ¢gponmanvHou 3onou. TeMmrepatypa Ha (poHTE He
UCTIBITHIBAET Pa3phiBa, a pe3KO MEHSETCS BHYTPU 30HBI (PpOHTa, T.C.
&poHT xapakTepu3yercsi OOJNBIIMMH TOPU3OHTAIBHBIMU IpaIlMeHTaMU
TEMIIEpaTyphbl, HA MOPSIOK OOJNBIIMMH, YeM B BO3OYIIHEIX Maccax IO
obe cTopoHbI OT (ppOHTA.

Mbi yXe 3HaeM, YTO €C/IM €CTb N'OPU3OHTATBHBIM IPAMEHT TeMIIe-
paTypbl, JOCTaTOYHO OJIM3KO COBMAJAIOLUUIA IO HAIMPARIECHUIO C TOpHU-
30HTAJIbHBIM OApUYECKMM TPaIMEHTOM, ITOCJIEOHUA C BBICOTOI pacTer,
a C HUIM pacTeT U CKOpOoCTh BeTpa. Bo ()poHTAILHOM 30HE, I MEXIY
TEIUIBIM U XOJIOOHBIM BO3XYXOM TIOPU3OHTAJIbHBINA IpagueHT TeMIlepa-
Typbl OCOOEHHO BENUK, 6apUYeCKUidi rPaIMEHT CWIBHO PAcTET C BHICO-
TOi. DTO 3HAYUT, YTO TEPMHUYECKUH BETEp BHOCHUT OOJIBIIION BKJIAd U
CKOPOCTb BETPa Ha BHICOTaX JOCTUTacT OONBIIMX 3HAYEHUH.

Ilpu pe3ko BeIpaxXeHHOM (PPOHTE HAl HMM B BepXHeil Tpomocde-
pe U HUXHEN cTpaTocepe HabiomaeTcss B 0OIlEM MapajlieIbHOE
(GPOHTY CWIBHOE BO3AYIIHOE TEYEHHUE B HECKOJBKO COTEH KWIOMET-
POB LIMPUHOM, co cKopocTsaMmH oT 150 mo 300 kM/4. OHO Ha3bIBaeTCs
cmpylinoim mevenuem. Ero [iMHA cormocTaBUMa C UTMHOM (bpoHTa U
MOXET JOCTUTaTh HECKOJbKMX TBICSY KWJIOMETpoB. MakcuMasbHas
CKOpOCTb BE€Tpa HAOJIOMAETCS HAa OCH CTPYWHOro TE€YEHHUS] BOJIU3HU
Tporonay3bl, rae oHa MoxeT npesbiiiath 100 M/c (puc. 4.25). Beiie,
B cTpatocdepe, Iie TOpU30OHTAIBHBIN TEMITEpaTypHBIA IPaIUEHT MEHS-
€rcs Ha OOpaTHBIA, OapUYECKUl I'padU€HT YMEHBIIAETCS C BHICOTOM,
TEPMUYECKUIA BETEp HampaBJeH MPOTHBOMOJOXHO CKOPOCTH BETpa U
OHa YMEHBIIIAETCS C BHICOTON. Y apKTUYECKUX (DPOHTOB CTPYHHEIE TE-
yeHHs] 0OHapyXUBalOTCSA Ha Gojiee HU3KMX ypoBHsIX. IIpu ompenesneH-
HBIX YCIIOBUSIX CTPYHbIE TeyeHMs1 HabonaloTcs B crpaTocgepe.

OObIYHO T71aBHbIE (DPOHTHI Tporocdepbl — MOJNSAPHbBIE, apKTHYE-
CK€ — TMPOXOAST B OCHOBHOM B LIIMPOTHOM HAIpaBJICHUH, MPUYEM
XOJIOMHBIA BO3AYyX pacmojaraercsi B 6oyee BHICOKMX mMpoTtax. IlosTo-
My CBSI3AHHBIE C HUMM CTPYHHBIC TCUECHMS Yallle BCETO HAIMpaBJIEHBI C
3armaga Ha BOCTOK. IIpM pe3KkoM OTKIOHEHUHM TJIaBHOTO (P)poOHTa OT
IIMPOTHOT'O HAIIPABJICHHUSI OTKJIOHSAETCS U CTPYHHOE TEYEHME.

B cybrponukax, rae Tpornocdepa yMEpPEHHBIX IIIMPOT CONMPUKACAET-
Cd C TPOIMYECKOI Tporocdepoil, BOBHUKAET cybmponuueckoe cmpyliHoe
me4enue, OCb KOTOPOro OOBIMHO PAaCIOIOXKEHA MEXIY TPOITMYECKON U
noJisipHoi Tpomnonay3amMu. CyOoTponuueckoe CTpYMHOE TeYEHHE XKECT-
KO HE CBSI3aHO C KaKUM-JIM00 (PpOHTOM M SIBJISIETCS IJIAaBHBIM 00pa3oM
CIENCTBUEM CYILIECTBOBAHHUS TEMIIEPATYPHOrO IpalleHTa 3KBATOP—
ToJTIoC.

CrpyiiHoe TeueHHe, BCTPEYHOE MO OTHOLUEHUIO K JIETAILIEMY CaMO-
JIeTy, YMEHBILIAET CKOPOCTb €ro MOJIETa; ITOMyTHOE CTPYWHOE TeYEHHE
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Puc. 4.25. BeprukanbHblit pa3pe3 uepe3 cTpyiiHoe TeyeHue: | — M30-
JIMHUM 3aMafHoi COCTaBJISAIOLIEH CKOPOCTH BeTpa (M/C); 2 — H30Tep-
Mbl (°C); 3 — Tporionaysa B XOJOAHOM M TEILUIOM Bo3myxe; 4 — 30Ha
¢poHTa

ee yBenMuuBaeT. Kpome Toro, B 30He CTPYIHOrO TEYEHMsI MOXET pa3-
BUBATbCSI CUJIbHAA TYpOyJlIe€HTHOCTb. [103TOMY yYeT CTpYHHBIX TeUCHMi
BaXEH I aBHALIUM.

Bonpocut

1. Yro Takoe Gapuueckoe none? Kakum ob6pa3oM MOXHO omucarh 6a-
puyeckoe Mmojie Ha yposHe Mopsi M B mpoctpaHctBe? UYTo Takoe M306apa?
Yto Takoe riaBHble M306Gapuueckue nosepxHocTH? MYHKIMEH KaKUX Hesa-
BUCHUMBIX NEPEMEHHBIX SIBISIOTCS M300apHYECKUE MMOBEPXHOCTU?

2. Kak aHanM3upyloT moje NaBleHusi Ha yposHe Mops? Kaxue kaprh
COCTaBJISIIOT B CyX0e roroasi?

3. Yro Takoe KapTel Gapuueckoit Tonorpadnu? Uto Takoe usorumnca?

4. Yem paanu4aloTcd KapThl aGCOJMIOTHON M OTHOCHTENBHOM Gapuyeckoii
Tornorpapun?

5. Yto Takoe reonoteHuMa1? B Kakux eqMHMLIAX OH M3MepseTcs?
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6. YTo Takoe rOpM3OHTAIBHBIN TPaAMEHT NaBJEHHUs (TOPHU3OHTAIbHBIN
6apuueckuit rpagueHT)? Kakyio oH MMeeT pa3sMepHOCTh?

7. PacckaxuTe O MOJHOM OapuyeckoM rpagueHrte. Kak ero momyduts?
KakoBo cooTHOLIEHHE MEXITy TOPH3OHTATLHBIM W BEPTHKAIBHBIM GapU4ecKu-
MM TpagueHTamMu?

8. Kak ompenensior ropu3oHTaIbHBIN GapMUYECKMIl T'paIMEHT IO CHU-
HONITUYECKOH Kapre?

9. Kakas pa3HHMIIa M KaKOe CXOICTBO MEXIY TOPH3OHTAJIbHBIMHM TPajiu-
€HTaMM HaBJIeHUs1, abCOMOTHON Tomnorpadueil N306apUYECKOil NMOBEPXHOCTH,
OTHOCHMTEJIBHO# Tomorpadueit ciosi p, Hal p; ¥ TEMIIEPATYPOii?

10. Kakuie daxkTophbl BIAUSAIOT HAa U3MEHEHHE C BBICOTOM BEJIMYMHEBI M Ha-
NpaBJIEHUs] TOPU3OHTAJIBHOrO Oapuyeckoro rpagueHta? KakoB OTHOCHTENIb-
HBI BKJIQA B 9TO M3MEHEHUE TOPU3OHTAIBHOTO GApHYECKOTO IpaJveHTa Ha
HIDKHEM YPOBHE M TOPU3OHTAIBHOTO TPaJMeHTa CpeHei TeMIlepaTypsl C1os?

11. Kaxue cyuiectBytor Gapuueckue cuctemsl? [laiiTe onpenesieHHe Kax-
Joil U3 HUX.

12. Kak pacrionaralorcss n3obapudeckue IMOBEPXHOCTH B IIPOCTPAHCTBE
B LIMKJIOHaX ¥ aHTULMKIOHax? KakoBa pojib TeMIlepaTypHOro mnojis?

13. Kak MeHsercs: aTMochepHOe OaBlieHHe ¢ TedeHneM BpeMeHn? Kakas
pasHMLIA MeXIy MU3MEHEHUsSMM IaBJIEeHUSI CO BPEMEHEM B YMEPEHHBIX LIMpO-
Tax ¥ Tponukax? KakoBbl XapakTepHble 3HAaUYE€HHsS M3MEHEHWs NABJICHUs B
TPOIIMKAaX U YMEpeHHBIX mMportax? Yto Takoe Gapudeckast TeHAEHIMsA?

14. Kakoii BEIMYHMHON XapaKTEPH3YIOT HEMEPHOAMYECKUE H3MEHEHMS
JaBeHus1?

15. Yto Takoe u3awiobapri?

16. PacckaxuTte 0 roIoBOM XOJI€ JaBJI€HMs U €ro THIMax.

17. Yto TaKoe MECSIYHBIE U FONOBbIE AaHOMAJIMH NaBjieHus?

18. Kakasi 1mHUs Ha3wIBaeTcs JMHHUeH Toka? Yto Takoe m3oraxa?

19. Kakue 0coGEHHOCTH MOXHO OTMETUTh B IIOJIE JIMHHUI ToKa?

20. Kakasa pa3Huiia Mexnmy JMHHEHl ToKa M TpaekTopuei? Korma oHm
copnagaior? Kaxkue BepTHMKaIbHBIE ABIDKEHHUs HaOMIONAIOTCS B TOYKE CXOIH-
MOCTH M Kakue B TOYKE pacXOOUMOCTH?

21. Kak BIMSIOT NpENATCTBUA Ha BO3AYILUHBIA MOTOK?

22. Kakasi cwia B atMocdepe BHI3HIBAET TOPU3OHTAILHOE JBIDKEHUE BO3MY-
xa? KakoB NOpsiOK BEIMYHHBI YCKOPEHUI BO3MYXa, BRI3BIBAEMBIX 3TOM CHION?

23. 3anuumre cwiy rpalvieHTa AaBJIEHHUS, OTHECEHHYIO K eIUHMIIE 00beMa
1 K €MHHULIE MacChl.

24. Yto Takoe OTKJIOHSIONIAs CHIa BpaIlCHUsI 3emn? Kak oHa Hampas-
JieHa M KaK JEHMCTBYET Ha BO3YIUHBIA MOTOK OTKJIOHSIOLIAS CWIA BpaILEHUs
3emwm? KakoB mopsimoK BEIMYMHBI YCKOPEHMI BO3MyXa, BBI3bIBACMBIX 3TOM
cuoit? A

25. Yto Takoe reocTpouuecKoe IBHKEHHE, TreoCTpoPUYECKHI BeTep?
OTyero 3aBHUCUT CKOPOCTb reoCTPO(PUYECKOro BETpa M KaK OH HalpaBleH B
CesepHoM U IOxHOM nomyiuapusix? Hanmmure dopmMyity cKOpoCTH reocTpo-
¢uyeckoro BeTpa.

26. B KakoM ciyyae BeTep HasbiBaercsi rpaaveHTHbIM? Kak ayer rpamm-
€HTHBII BeTep B LIUKJIOHE ¥ aHTUIMKIOHE?
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27. Tlpy OTHOM M TOM X€ TpaAMeHTe NaBJIEHHs, rae OOJbIe CKOPOCTb
IPaJMEHTHOIO BETpa: B HUKIIOHE WIM aHTHIHMKIIOHe? OObACHHUTE, TOYEMY.

28. Yto Ha3pIBaIOT TepMUYECKMM BeTpoM? Kak HampaBieH TepMUYECKUi
Betep B CeBepHoM nonyiapuu? Kakosa pojib TEepMHYECKOTO BETpa B U3MEHe-
HHUM reoCTpOUYECKOTO BETpa C BBICOTOM?

29. I'me B atMoccepe mposiBisiercss cwia TpeHusa? Kak oHa meiicTByeT Ha
CKOpOCTb U HalpaepJiecHHe BeTpa?

30. Kak MeHsI0TCSl IMHMM TOKa B IIMKJIOHE M aHTULMKJIOHE M3-3a Jeii-
CTBUSI CWIBI TPEHU?

31. Yto npencrapisier coboii IUKJIOHWYECKas: CUCTEMa BETPOB?

32. Yto npencrapisier cob0il aHTULIMKJIOHUYECKAsi CUCTEMa BeTPOB?

33. Ot xakux (akTopoB M KaK 3aBHCHT YTOJ OTKJIOHEHUs BETpa OT U30-
6ape1?

34. Kak MeHsieTCsl CKOpOCTh M HallpaBJI€HHE BETpa B CJIo€ TPEeHUs?

35. KakoB cyTOYHEI X0 BeTpa y 3eMHoi moBepxHocTn? Iloyemy cyrou-
HBII X0 BeTpa B HIDKHEH IOJIOBUHE CJIOSl TPEHMS U B €r0 BEPXHEH ITOJIOBUHE
TIPOTHBOIOJIOXKEH?

36. Chopmynupyiite GapudecKuil 3aKoH BeTpa (3akoH baiic-Bbawio) misa
CeBepHoro 1 IOxHoro mosyapui.

37. KakuM oOpa3oM BeTep CBsI3aH C U3MEHEHUSIMU aBIICHUA?

38. Yro Ha3piBaeTCs IIaBHBIMH ()poHTaMHU B atMocdepe? [loueMy ¢poHT
HACUTM3UpPYETCS KaK MOBEPXHOCTb pasieia (Mexmy, yeM U 4em)? Kakoshl
YIJIbI HaKI0HA (DPOHTATLHOM MOBEPXHOCTH K 3eMHO# noBepxHocTth? Kak Bemyr
cebsi u300apuUeCKKe MMOBEPXHOCTH Ha (ppoHTE?

39. Kakue cywectByoT THNBI ppoHTOB? UTO TaKoe TeIUIbiit ppoHT, Xo-
JogHei# ¢poHT? Kakoe pazinyue CyILECTBYET MEXIY TEIUIBIM M XOJIOXHBIM
¢poHTamMH B cucTeMe 001a4HOCTH M OCaKOB?

40. Yto Ha3biBaeTCs CTPYHBIM TeueHHMeM? Kak cTpyiiHOoe TeueHHe CBs-
3aHO ¢ poHToM? Kakyio posib Urpaet HambOJBIIUI TPAIUEHT TEMIIEPATYphl
BO ()POHTAILHOM 30HE (MEXIY TEIUION M XOJMOMHOM BO3MYIIHBIMH Maccamu)?



I'nasa naras
TEILIOBOM PEXXUM ATMOC®PEPBI

1. IPUMUHBI U3MEHEHUI
TEMIIEPATYPHI BO3IYXA

1.1. Pacnpedenenue memnepamypst 803dyxa 6 ammocgepe u Henpe-
DblGHblE UIMEHEHUs 3M020 pAacnpedeneHUs HA3bIBAIOM MENAOBbIM DeXCU-
Mom ammocgpepbi. TETUTOBOM pexXuM aTMOCGhEDPH! SBIISETCS BaXHEHIIEH
XapaKTEPUCTUKOIN KJIMMaTa W ONpeAesieTcs TNpeXIe BCEro menaooo-
MeHOM Mmexncdy ammocgepHbim 8030yxom u okpyxcarowel cpedoi. Tlon
OKpYXaIoILCil cpenoil mMpu 3TOM IMOHMMAIOT KOCMHYECKOE IPOCTPaH-
CTBO, COCETHME MAacCChl WIM CJIOM BO3IyXa U OCOOEHHO 3EMHYIO IOBEpX-
HOCTB.

MbI yXe 3HaeM, YTO TEIUI0OOMEH OCYIECTBIIIETCS, BO-IIEPBHIX,
DaduayuUoHHbIM nymem, T.€. TIPU COOCTBEHHOM HITyYEHHUH M3 BO3MyXa
H NpHU TOMIOLIEHUU Bo3gyxoM pamuauuu CojiHLA, 3eMHOM IOBEpX-
HOCTU U APYTMX aTMOChEPHBIX CIOEB. BO-BTOpBIX, TEIUIOOOMEH OCY-
IIECTBIISIETCS nymem menaonpoeooHOCMuU — MOJIEKYJIIDHON MeXIy BO3-
IYXOM U 3€MHOM IOBEPXHOCTBIO U TypOYJIEHTHON BHYTpU aTMOC(ephl.
B-TpeThux, mepenmava Teruia MEXIY 3€MHOM ITOBEPXHOCTHIO M BO3IY-
XOM MOXET MPOUCXOAMThH B pe3yJbTaTe UCnapeHus U TOCHenylolei
KOHOeHCcayuu uau Kpucmaiau3auuy 600Ho20 napa.

KpomMe Toro, M3MeHeHMsI TeMIepaTypbl BO3OyXa MOTYT ITPOUCXO-
IUTb HE3aBUCUMO OT TeIUI00OMeHa, aduabamuyecku. Takue WU3MEHEHMSI
TeMIIEpaTypbl, KaK MU3BECTHO, CBSI3aHbl C U3MEHEHUSIMU aTMochepHOro
JAaBJeHMsI, OCOOEHHO IMPU BEPTUKATLHBIX JIBIDKEHMSIX Bo3nyxa (CM. 1. 2).

1.2. HemocpencTBeHHOE MOMIOLIEHHE COJMHEYHOM pamvallid B
Tporniochepe Majio; OHO MOXET BBbI3BATh TMOBBILICHHUE TEMIIEPATYPHI
BO3IOyxa Bcero Ha BenuuuHy nopsiaka 0,5°C B neHs. Heckonbko 60i1b-
lIee 3HAYCHUE MMEET MOTEPS TEIUIa BO3MYyXOM Yepe3 [IUIMHHOBOJIHOBOE
U3Ty4eHue. Pewaiowee 3HaueHue 01 MenA0B020 pexcuma ammocgepbi
umeem menaooOMeH ¢ 3eMHOU NOBEPXHOCMbIO HymeM MenaAonpo8ooOHOCHIU.

ToHKas TUleHKa Bo3ayxa, HEMOCPEACTBEHHO COMPUKACAIOLLETocs C
3eMHOM TTOBEPXHOCTHIO, OOMEHHMBAETCSI C HEIO TEIUIOM BCJIEACTBHE MO-
fexyaspHoil menaonpoeooHocmu. BHyTpH atMocdepsl IeACTBYET npyras,
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6onee acdekTUBHAS TMepeaaya Tervia — ITyTeM mypOyaeHmHoi menao-
npogodnocmu. IlepeMelBaHhe BO3IyXa B Mpoliecce TYpOYJICHTHOCTU
crocoOCcTByeT Oo4YeHb OBICTpOi Iepemaye Teruia U3 OIXHUX CJIOEB at-
Mocepsl B apyrue. TypOysieHTHasl TEIUIONPOBOAHOCTh YBEJIUYMUBACT U
nepenayy Teruia OT 3€MHOM TMOBEPXHOCTH B BO3AyX WJIM OOpaTHO.
Ecnu, Hanmpumep, NMpOUCXOAUT OXJIAXKIECHHUE BO3AyXa OT 3€MHOM IO-
BEPXHOCTH, TO ITyTEM TYpPOYJIEHTHOCTH Ha MECTO OXJIAIUBLLIETOCS BO3-
IyXa HEMpPEephIBHO MEPEHOCUTCST 6ojiee TEIUIblii BO3MYX M3 BhILIEJICXKa-
LIMX CJI0EB. DTOT MPOLECC MOAACPXKUBAET Pa3HOCTb TEMITEPATYP MEXIY
BO3[lyXOM M IIOBEPXHOCTbIO M, CJIENOBATEJIbHO, MpOLiECC MeEpesayu
TeIU1a OT BO3AyXa K IMOBepXHOCTU. OxjaxkIeHHe BO3dyxa Hemocpel-
CTBEHHO HaJ 36€MHOIl MMOBEPXHOCThIO OyAET HE TaK BEJIMKO, KaK ObLIO
Obl IIpY OTCYTCTBUM TYPOYJIECHTHOM TEIUIONPOBOAHOCTH, HO OHO pac-
MPOCTpaHsieTCsT Ha Oojiee MOIUHBIN cioit atMocdepnl. B pesynbrare
MoTepsl TEIUIa 3€MHOM MOBEPXHOCTBIO OKa3bIBaeTCsl OOJblIE, YEM OHA
Obuia Obl B OTCYTCTBUE TYypOYJIEHTHOCTH.

1 BBICOKHX CJI0EB aTMOC(HEphl TEIUIOOOMEH C 36MHOM IOBEPX-
HOCTbIO MMEET MEHblIlee 3HaYeHUe. Periaoniasi posib B TEIUIOBOM pe-
>KMME B BBICOKMX CJIOSIX MEPEXOOUT K U3JTYYEHUIO M3 BO3OyXa U IMO-
roweHuto paguaiiud CoitHIIa MU aTMOC(HEpPHBIX CJIOEB, JeXallux
BHILLIE U HUXKE PACCMATPHBAEMOTO CJIOSl. B BBICOKMX CllosIX aTMOChepHI
BO3pacTaeT M 3HAYCHHE anuabaTUYECKHUX U3MEHEHHUH TEeMIIEpaTyphl
MPY BOCXOMSIIIMX M HUCXOISIUMX ABIDKEHMSIX BO3IyXa.

1.3. Pazauuarom unousudyanvhble U A0KANbHble (MeCmHble) USMEHeHUs
memnepamypul. UHIUBUIyaIbHBIMW Ha3bIBalOT U3MEHEHUS TEMIIEpATy-
pbl, MPOMCXOASIIIAE B OMNPEICICHHOM KOJWYECTBE BO3MyXa, COXPAaHs-
IOLIET0 CBOIO LIEJIOCTHOCTh B IMPOLIECCE ABMXKEHUS. DTH HU3MEHEHUS
MPOUCXOAST BCIECICTBUE YKa3aHHBIX Bbillle mpoueccoB. OHU XapakTe-
PU3YIOT U3MEHEHUSI TEIUIOBOIO COCTOSIHUSI JAHHOTO OIPENEIEHHOIO
KOJIM4ECTBA BO3IyXa.

JloxanbHBIMU Ha3bIBAIOT U3MEHEHUSI TEMITEPATYPhl B HEKOTOPOH
TOYKE BHYTPU aTMOCDEPHI ¢ 3aUKCUPOBAHHBIMU 2e02pAPUYecKUMU KO-
OpOuUHaAMamu U ¢ HeuamMerHol ebicomoli Hao yposHem mops. JIo6Gyi0 Me-
TEOPOJIOTHYECKYIO CTAHIIMIO, HE MEHSIOLIYI0O CBOErO IMOJIOXECHUS Ha
3eMHOI ITOBEPXHOCTH, MOXHO PacCMaTpHBaTh B KaYECTBE TAKOWU TOY-
ku. TeMrepaTypa B 3Toil TOYKE OyleT MEHSTBbCS HE TOJBKO B CHITY
YKa3aHHBIX UHIWBUIYAJIbHBIX U3MEHEHUI TEIUIOBOTO COCTOSIHUSI BO3-
Iyxa, HO U BCJIEACTBUE HEMPEPHLIBHOM CMEHBI BO3AyXa B JAHHOM MeEC-
T€, T.€. MPHUXOJA BO3LYyXa M3 APYTUX MECT aTMOCOEDHI, Ile OH MMEET
JPYTYIO TEMIIEPATYpY.

H3menenus memnepamypel, cés3aHHble ¢ adeexyuel — ¢ NPUMoKom
6 0aHHOe Mecmo HOBbIX B030YUIHbIX MACC U3 Opyeux uacmell 3eMHO20
wapa, Haszviearom aosekmusHvimu. ECIM B JAHHOE MECTO MPUTEKAET
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BO3IyX C Oojiee BBICOKOW TeMITepaTypoil, TOBOPST 00 adeekyuu menia,
eciiu ¢ 6osiee HU3KOM — 00 adeexuyuu xonoda.

Takum obpa3om, 10KabHOE USMEHEHUE MmeMnepamypbl 6 3aurcupo-
8anHOU 2eoepaghuueckoli mouke 3a8ucum om UHOUBUOYANbHBIX UBMEHeHU
COCMOSHUA 6030YXa U Om Q0BeKyuU 6030yxa UHOU memnepamypbl. Me-
TEOPOJIOTUYECKUE MPUOOPHI — TEPMOMETPHI U TepMorpadsl, HEMoa-
BIDKHO ITOMCELICHHBIE B TOM WIM MHOM MECTE, PETUCTPUPYIOT UIMEHHO
A0KAAbHbIE U3MEHEHU memnepamypbl 6030yxa. TepMOMETP Ha BO3MyLl-
HOM 1LIape, JIETSIIEM 10 BETPY U, CJIENOBATEJIbHO, OCTAIOLIEMCSI B Ofl-
HOW U TOHM Xe Macce BO3Iyxa, MOKAa3bIBAET UHOUBUOYANbHOE UIMEHeHUe
memnepamypbl B 3TOA Macce.

2. TEILIOBOM BAJTAHC
3EMHOM TTOBEPXHOCTH

2.1. OcTaHOBMMCSI CHayajla Ha TEIUIOBBIX YCJIOBMSIX 3€MHOM IIO-
BEPXHOCTH M CaMbIX BEPXHUX CJIOEB IMOYBHI M BOIOEMOB. DTO HEOOXO-
IMMO TIOTOMY, YTO HVDKHUE CJIOM aTMocdepbl HarpeBaloTCsl U OXJIaXK-
Haotcsi Gosbliie BCEro IyTeM PaIdallMOHHOTO U HEepaIMallMOHHOTO
o6MEHa TEIUIOM C BEPXHUMM CJIOSIMU MOYBBI U BoAbl. [loaToMy uame-
HEHUs1 memMnepamypbl 8 HUNCHUX CA0SX ammocgepbl npexcoe écezo onpe-
Oeasomcest UMEHeHUsMU MeMnepamypbl 3eMHOU NOBEPXHOCMU, caedylom
3G IMUMU UIMEHEHUAMU.

3eMHasi MOBEPXHOCTb, T.€. IIOBEPXHOCTh TIOYBbI I BOMBI (2 TAKXKE
PacTUTENILHOTO, CHEXHOTO, JIENSTHOTO ITOKPOBA), HEMPEPLIBHO M pa3-
HBIMU CIIOCO0AaMHU MONY4YaeT U TepsieT TeIwio. Yepe3 3eMHyl0 MOBEPX-
HOCTb TEIUIO IEpenaeTcsi BBEpX — B atMocdepy U BHU3 — B IOYBY
WIX B BOIY.

Bo-nepBbix, Ha 3eMHYIO ITOBEPXHOCTh MOCTYNAIOT CyMMApHAs pa-
duauyus u ecmpeunoe usiywenue ammocepvl. OHU B OONBIIEH WHIH
MEHBILIEN CTENMEHM MOITIOLIAIOTCS MOBEPXHOCTHIO, T.€. MAYT HA Harpe-
BaHME BEPXHUX CJIOEB MOYBHI M BOAbl. B TO Xe BpeMsi 3eMHasl IMOBEpX-
HOCTb uzayyaem cama i TEM CaMbIM TEPSIET TEILIO.

Bo-BTOpbIX, K 3¢6MHOI1 MOBEPXHOCTU MPUXOAUT TEIUIO CBEPXY, U3
atMocepsl, nymem mypbOyrenmuoi menaonpogodHocmu. TeM Xe CIoco-
0OM TEIUIO YXOOMUT OT 3eMHOM MOBEPXHOCTH B atMmocdepy. ITyrem
TEIUIONPOBOAHOCTU TEIUIO TaKXE YXOOUT OT 3€MHOM IOBEPXHOCTH
BHM3, B MOYBY U BoAdy, JIMOO NMPHUXOOUT K 3€MHOM TMOBEPXHOCTU U3
DIyOUHBI TTOYBBI M BOJBI.

B-TpeTbux, 3eMHasi MOBEPXHOCTD ITOJYYAET TEIUIO MpuU KOHOeHCauuu
HA Hell 80051HO20 napa u3 6030yxa UAu mepsaem Menio npu UCHAPeHUU C
Hee 600bl. B TepBOM ciydae BBUIEJISETCS CKpPHITasl TEIUIOTa, BO BTOPOM
TEIUIOTa MEPEXOAUT B CKPBITOE COCTOSIHHE.
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Ha meHee BaXHbIX mporeccax (HalmpuMep, 3aTpaTax TelUla Ha Tasi-
HUE CHETa, JIEXALIEero Ha MOBEPXHOCTH, WIH PaclpOCTPAHEHUM TeIlia B
ITyOb IMOYBBI BMECTE C BONOM OCAIKOB) OCTAHABIUBATLCS HE OyIeM.

ByneM cyuTaTh 3€eMHYIO MOBEPXHOCTh WOCATM3UPOBAHHOH reo-
METPUYECKOI TMOBEPXHOCTHIO, HE UMEIONIEN TONIIUHBI, TEIUIOEMKOCTh
KOTOPOH, cliemoBaTeNIbHO, paBHa Hyiio. Torma sicHO, YTo B JIO6OIA
MPOMEXYTOK BPEMEHHM OT 3€MHOIl TTOBEPXHOCTU OYymET YyXOmUTh BBEPX
U BHM3 B COBOKYITHOCTH TaKO€ € KOJMYECTBO TEIUIA, KaKOe OHa 3a
3TO XK€ BpeMsI ITOJTy4aeT CBEPXy U CHU3y. ECTeCTBEHHO, YTO €C/IU pac-
CMaTpuBaTh HE TIOBEPXHOCTh, @ HEKOTOPBIH CJI0i1 3eMHOMH TOBEPXHOCTH,
TO 3I€Ch PaBEHCTBA MPHUXOASIIMX U YXOASIIMX MOTOKOB TEIUIa MOXET
A He ObITb. B TakoM cirydyae M30OBITOK MPHUXONSIIMX MOTOKOB TEIUIA
HaJ YXONSIUUMU MOTOKAMH B COOTBETCTBUM C 3aKOHOM COXPaHEHUS
SHEPTUU MOWAET Ha HarpeBaHUE ITOTO CJIOSs, a B OOpaTHOM ciiyyae —
Ha €ro oxJIaXIeHHeE.

Hmak, anecebpauueckas cymma écex npuxoooeé u pacxodoé menaa Ha
3eMHOU noeepxHocmu 00AxcHa Gbimb paeHoU Hyalo. Imo u ebipaxcaemcs
YPaBHeHUeM menno8oeo 6aranca 3eMHol NO8ePXHOCMU.

2.2. Yto0bl HamucaTh YpaBHEHHE TEILUIOBOro 6anaHca, 00beIUHUM
MOIJIOLIEHHYIO pamuaivio U 3¢ EKTUBHOE HUTyYeHHE B paludalliOH-
HbIA GaylaHC:

B=(Ssinhy+ D) (1—A) — E,,.

Ilpuxon Temuia U3 Bo3myXa WIM OTHA4y €ro B BO3OyX ITyTEM TEILIOIPO-
BOIHOCTH 0003Ha4uM GykBoit P. Takoil xe nmpuxon Wid pacxol MyTeM
TertoobMeHa ¢ 6oJyiee ITyOOKHMM CJIOSMU TOYBBI WIM BOAbl 0003Ha-
uyum depe3 G. [otepro Terna Mpu UCNApEHMM WIM NPUXOMA €O MpU
KOHJIEHCALlMM HAa 3€MHYIO MOBEPXHOCTh 0603Hauyum LE , tne L —
yaelbHas TEIUIOTa WcnmapeHus W E, — Macca MCMapuBLIEHCS WIH
CKOHIIEHCUpOBAaBIIeiicss Bonbl. Toraa ypaBHeHHeE TeIUioBoro GajiaHca
36MHOI1 TOBEPXHOCTU MPUMET BUA

B+ P+ G+ LE,=0. (5.1)

MOXHO ellle OTMETUTh, YTO CMEIC]I YPABHEHHS COCTOUT B TOM,
YTO paduauuoHHbI 0ANGHC HA 3eMHOL NOBEPXHOCMU YPABHOBEUUBAEM(CA
HepaduayuonHtoli nepedaueli menaa (puc. 5.1).

YpaBHeHue (5.1) meicTBUTENBHO ISl JIIOOOro BpEMEHU, B TOM
YKCJIE U [UISI MHOTOJIETHETO MEepHo.a.

2.3. Y3 Toro, yTo TEIUIOBOiI GajlaHC 3eMHOM IMOBEPXHOCTU PaBEH
HYJTIO, He caedyem, 4umo memhepamypa noéepxhocmu He mensemcs. Eciu
repenaya TeIUla HampamJieHa BHU3, TO TEIUIO, MPUXOJSLIEEe K MOBEPX-
HOCTH CBEDPXY U yXoIsdlliee OT Hee BIIyOb, B 3HAYUTEJILHON 4acTH OC-
TAeTCS B CAMOM BEPXHEM CJIO€ MOYBBI WJIH BOIbl — B TaK HAa3bIBAEMOM
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Puc. 5.1. Cocrasigoume TeruioBoro GajaHca
3eMHO MOBEPXHOCTU B THEBHOE BPEMsI CYTOK

desimenbHom caoe. TemmepaTypa 3TOro
ClIosl, CJIEMOBATEIbHO, U TEMIlepaTypa
3¢MHON MOBEPXHOCTHU NMPU 3TOM BO3-
pactaior. Ilpu mepenaye Tervia yepes
3€MHYIO0 TIOBEPXHOCTb CHU3Y BBEpX, B
atMocdepy, TEIUIO YXOOMT MpPEeXIe [
BCEro U3 AEATEIbHOrO CJIOSI, BCIEI- ]
CTBUE YETO TEMIIEpATypa MOBEPXHOCTHU

Magaer.

OT cyTOK K CYTKaM M OT roma K rofy CpeaHsisl TeMIleparypa Jesi-
TEJIbHOTO CJIOSI M 3€MHON ITOBEPXHOCTH B JIIOOOM MECTE MEHSETCS
MaI0. JTO 3HAYMT, YTO 3a CYTKM B IIyOb MOYBBI WJIM BOIbI MOMANacT
JIHEM CTOJIBKO X€ TeIUIa, CKOJIBKO YXONMT M3 Hee Houblo. Tak Kak 3a
JIETHHE CYTKM TeIUIa YXOOUT BHHU3 BCE-TAKM HECKOJIBKO OOJbLIE, YEM
NPUXOAUT CHU3Y, CJIOU ITOYBBI U BONBI U MX IMOBEPXHOCTb JE€Hb OTO
JIHSI HarpeBaloTcss. 3UMOM MTPOMCXOMUT 0OpaTHEIN npouecc. Ce30HHbIE
U3MEHEHMSI TIPUXOJAa-pacxoia TeIUla B MOYBE W BOIE 3a TrOA IOYTHU
YPaBHOBEIIMBAIOTCS, U CPEAHSS roAoBasi TEMIIEpaTypa 3€MHOI MOBEPX-
HOCTH U JAESITEJIBHOTO CJIOSI O OT rofia MEHSETCST MaJio.

(SSinhy > DN1-A)
&
&
L,

6n

3. PA3JINYMA B TEILIOBOM PEXHME ITOYBbI
U BOIOEMOB

3.1. CyniecTByIOT pe3KMe pa3inyus B HarpeBaHWU M TEIUIOBBIX
0COOEHHOCTSIX ITOBEPXHOCTHBIX CJIOEB MOYBBI U BEPXHUX CJIOEB BOMHBIX
OacceitHOB. B nouse menao pacnpocmpansemcs no 6epmuKkaiyu nymem
MONEKYAAPHOU MennonpoeooHoCMU, a 8 1e2KOno0BUNCHOU 600e — maKice
U nymem mypoyneHmHo20 nepemeuiuéanus 800HbIX CA0e8, HamMHO20 bonee
apgpexmusrnozo. TypOyIeHTHOCT B BOomOeMaX OOYCIIOBIEHA MpeXae
BCETO BOJIHEHMEM U TEYEHUSIMU. B HOYHOE BpeMsi CYyTOK U B XOJIO.I-
HOE BpeMSI rofia K 3TOro pona TypOyJIEHTHOCTH NMPUCOEIUHSIETCS mep-
Mu4ecKas KOHEeKuUA: OXJIaXIeHHAs Ha MOBEPXHOCTH BOIA OITYyCKAaeTCs
BHHM3 BCJIEACTBHE BO3pOCILEH TUIOTHOCTH M 3aMelllaeTcst 6oee Terutoi
BOIOI1 U3 HIDKHHUX CJIoeB. B okeaHax U MOpSIX HEKOTODYIO pOJib B Ile-
peMEIIMBAHUM CJIOEB U B CBSI3aHHOM C HUM Iepeaye TeIUla WUrpaeT
TaKKe ucnapernue. IIpy 3HAYUTEIHLHOM MCIAPEHHM C MOBEPXHOCTHU
MOpsI BEpXHMi1 CJIOi BOOBI CTAHOBUTCS 00Jie€ COJEHBIM U MO3TOMY
Gosiee TUTOTHBIM, BCJICACTBHUE YEro BOAA OITYCKAETCS C MOBEPXHOCTU B
ryouHy. Kpome Toro, paduayus riry6xke MpOHUKAET B BOMY B CpaBHE-
HUU ¢ moyBoil. HakoHell, TeIuioeMKOCTh BOmbl OoJiee 3HAYMTENbHA,
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YeM TI0YBBI, U OMHO M TO X€ KOJMYECTBO TeIUIa HArpeBacT MAaccy BOAbI
[0 MEHbILIEH TEMITEPATYPhl, YEM TAKYIO X€ MAacCy IMOYBBI.

B pe3yabmame cymounbvie Konebanus memnepamypsl 8 600e pacnpo-
CMpPAHAIOMCA HA enyOUHy NopAaoKa 0ecamKoe mMempos, a 8 nouee — MeHee
00Ho20 mempa. [odosbie Konebanus memnepamypvl 8 600e pacnpocmpa-
HAlomca Ha enybuHy comen mempos, a 6 nouge — moavko Ha 10—20 m.

3.2. Urak, Temwio, NMpUXOAsdINee OTHEM M JIETOM Ha TOBEPXHOCTb
BOZBI, MIPOHUKAET IO 3HAYMTENbHOIN ITyOMHBI M HarpeBaeT OOJBIIIYIO
ToMILy BOmbl. TeMIepaTypa BEPXHETO CJIOSI M CaMoOil MOBEPXHOCTH
BOJbI TMOBBILLAETCS MPU 3TOM Maio. B mouBe mpuxopsiee TEIUIO pac-
MpenensieTcs B TOHKOM BEPXHEM CJIOE€, KOTOPbI CHWJIBHO HarpeBacTCsl.
Yren G, B ypaBHeHUM TerUioBoro GanaHca (5.1) mid Boawl ropasno
6osble, YeM IS MTOYBBI, a P COOTBETCTBEHHO MEHbIIIE.

Houbio ¥ 31uMOif Boza TepsieT TEIUIO M3 MOBEPXHOCTHOIO CJIOSI, HO
B3aMEH €ro MPUXOOUT HAKOIUIEHHOE TEIUIO M3 HIKEJIEXKaIl[UX CJIOEB.
IlosToMy TemmepaTypa Ha MOBEPXHOCTH BOIObI MOHMUXKAETCS MEIUIEHHO.
Ha noBepxHocTH IOYBHI TEMITEpATypa IpU OTAAYe TEIUIa MagaeT ObICTPO:
TEIUIO, HAaKOIUIEHHOE B TOHKOM BEpPXHEM CJIOE, OBICTPO M3 HEro M yXo-
IUT 6€3 BOCIIOJTHEHHS CHU3Y.

B pe3ynbsTaTe JHEM U JIETOM TeMIIEpPAaTypa Ha MOBEPXHOCTU ITOYBBI
BBILIE, YEM TEMIIEpaTypa Ha MOBEPXHOCTH BOIbI; HOYBIO M 3UMOM
HIDKE. DTO 3HAYUT, YTO CYTOYHBIE U TOHOBBIE KOJIeOaHHUsI TEMITEPATyphI
Ha MOBEPXHOCTH TMOYBHI GOJIbILIE, MTPUTOM 3HAYUTEILHO OoOJblle, YeM
Ha MOBEPXHOCTU BOJBI.

BcnenctBue ykasaHHBIX pa3jiMuUil B pacNpoCTpaHEHHHU TeEIUIa
BOIHBII GacceilH 3a TeIUutoe BpeMs rofia HaKaIUIMBaeT B JOCTAaTOYHO
MOII[HOM CJIO€ BOIbI OOJBIIIOE KOJUYECTBO TEIUIA, KOTOPOE OTHAET B
aTtMoccepy B xoonHbIi ce3oH. [IoyBa B T€YEHUE TEIUIOrO CE30HA OT-
JaeT 1Mo HoyaM OOJIBIIYIO YacTh TOTO TEIUIa, KOTOPOE MOTy4yaeT AHEM,
Y MaJI0 HaKaIUIMBAET €ro K 3uMe. B peayromame memnepamypa 603dyxa
Hao mMopem nemom Huxce, a 3UMOU 8bilie, Yem Hao cyuieu.

4. CYTOUHBIN1 U TOOOBOM XOI TEMIIEPATYPHI
HA IIOBEPXHOCTHU IIOYBbBI

4.1. A3mepeHue TeMnepaTrypbl Ha MOBEPXHOCTU MOYBbI — METO-
JWYECKM TPyIOHasl 3a1a4ya, 0COOEHHO MpU MOJIb30BAHUHU XUIKOCTHBIMU
TepMoMeTpaMu. Pe3ynbTaThl U3MEpEHMI CWIbHO 3aBHUCSAT OT YCJIOBUMA
YCTAHOBKM TEPMOMETPA, HE BIOJIHE OTPAXKAIOT JEHCTBUTEIbHBIE TEMITC-
paTypHbIE€ YCJIOBUSI HA TTOBEPXHOCTU MOYBH M HEAOCTATOYHO CPABHUMBI.
Jlydire pe3ysabTaThl MOXHO MOJNYYUTb C MOMOILIBIO 3JIEKTPUYECKUX
TEPMOMETPOB.

Temnepamypa Ha no8epxXHOCMU NO48bL UMeem CymoyuHbili X00. Munu-
Mym ee HabmogaeTcs MPUMEPHO Yepe3 IMoyaca Mmocje BOoCXoAa COJHIIA.
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Puc. 5.2. CpeaHuit CyTOYHBIN XOA TeMIepaTypbl Ha MOBEPXHOCTHU MOYBHI (/) U B BO3-
IyXe Ha BbicoTe 2 M (2) jieToM U 3uMoit. MockBa (MIY)

K atomy BpeMeHHU paguallMOHHBIN OajJlaHC ITOBEPXHOCTHU IMOYBHI CTa-
HOBMTCSI PaBHBIM HYJIO — OTJaya TeIUla U3 BEPXHETO CJIOS MOYBH (-
(EeKTMBHBIM U3JTyYeHHMEM YPAaBHOBENIIMBAETCS BO3POCIUMM ITPUTOKOM
cyMMapHoO#l pamuanuu. HepagnallMoHHBI OOMEH TEIUIa B 3TO BpeMsi
HE3HAYUTENICH.

3aTeM TeMIlepaTypa Ha ITOBEPXHOCTH IOYBHI pacteT Ao 13—14 4y u
JIOCTUTAeT makcumyma B cyTodHoM xone. Ilociie 3Toro HauMHaeTcs na-
JeHue TeMmepaTtypbl. PaguallMoHHBINH OajJlaHC B MOCJIENONYyACHHBIE
Yachl M JI0 Beyepa OCTaeTcs MoMoXuTeIbHBIM. OQHAKO OTaaya Tervia B
JHEBHBIC Yachl U3 BEPXHETO CJIOSI MOYBHI B aTMOC(Epy MTPOUCXOOUT HE
TOJIBKO ITyTeM 3(P(HEKTUBHOIO UITyYEHUS, HO M TTyTEM BO3POCILEH Ter-
JIONMPOBOJHOCTH, a TAKXKE YBEJIMYMBILErocss ucriapeHus: Boabl. [Tponon-
XaeTcsl ¥ Iepenaya Tervia B ITyOb IMOYBLL. DTH MOTEPH TEIUIAa OKA3biBa-
I0TCS1 3HAYUTENBHO OONBIUMMH, YEM PAIUALMOHHBIA MPUTOK, ITO3TOMY
TeMIIEpaTypa Ha IMOBEPXHOCTH MOYBHI MagaeT ¢ 13—14 4 10 yTpeHHero
MHUHHUMYMa.

CyTOouHBIi XOI TeMIlepaTypsl Ha MOBEPXHOCTU IMOYBBI Ha rpaduke
BpeMsI — TEMIIEpaTypa MMEET BUI BOJHOOOpa3HOW KpHUBOM, Oosee WiH
MeHee HaIlOMUHAoLIeH CHMHycoumy. Baiciasi Touka KpHBOM XapakTe-
pU3yeT MAaKCUMYM, HHM3LIAsT — MHUHUMYM TEMIIEpaTypHl (pHUc. 5.2).

KpuBasi CyTOYHOTO XOa B OTHEIbHBIA JEHb MOXET UMETh HEIpa-
BWIbHYIO (pOpMY, IMMOCKOJIBKY OHA 3aBUCHUT OT U3MEHECHHUI 00JIaYHOCTU
B TEYEHHUE CYTOK, OT OCAIKOB, a TAKXE M OT HEMepUuomNuyYecKux (am-
BEKTMBHBIX) M3MEHEHMI TeMIlepatypbl Bo3myxa. Kpupas, MoCTpoeH-
Hasl IO MHOTOJIETHUM JAaHHBIM 3a KaJIeHOAPHBIA Mecsl], UMeeT OoJee
MPaBWIBHYIO (OPMY, TaK KaK CIydyailHble OTKJIOHEHHSI B 00€ CTOPOHBI
B CPEIHHMX BEJIMYMHAX ypaBHOBELIWBAIOTCS.
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4.2. MakcumanvHble memnepamypbl Ha NOBEPXHOCMU NO4YEbL OObIYHO
eblie, YeM 8 6030yxe Ha Gblcome Mmemeoposo2u4eckol Oyoku. 3To To-
HATHO: THEM COJIHEYHas paauanus mpexIe BCero HarpeBaeT IOYBY, a
yX€ OT Hee HarpeBaeTcs Bo3dmyX. B MocCKOBCKo# 00J1acTH JIETOM Ha
MOBEPXHOCTU OOHAXEHHOM ITOYBBI HAOMIONAIOTCS TEMIEPATYphl 1O
+55°C, a B mycThiHIX — naxe 1o +80°C.

Hounbie munumymor memnepamypel, Haobopom, Ha NOBEPXHOCMU NO4BbL
Hudice, wem 6 8o3dyxe, maKk Kak npexcde 6ce20 NO46a GbIXOAANCUBAENICA
sgpghexmueHbiM UzYHEeHUEM, A YXE OT Hee OXJIaXmaeTcs BO3AyX. 3MMOit
B MOCKOBCKO#1 00J1aCTH HOYHBIE TEMIEPATyphl HA TIOBEPXHOCTH (B 3TO
BpeMsI MIOKPBITOI cHeroM) MoryT manath Huxe —50°C, netroM (kpome
UIos1) — 10 Hyis. Ha cHeXHoi MOBEpXHOCTH BO BHYTPEHHUX paioHax
AHTApKTUIBI JaXe CPEAHss MeCSYHas TeMIlepaTrypa B MIOHE OKOJIO
—70°C, a B OTHENBHEIX CIy4assX OHa MoXeT majgaTth a0 —90°C.

4.3. Pasnocmb Mexncoy CymouHbiM MaKCUMYMOM U CYMOUYHbIM MUHUMY-
MOM memnepamypbl Ha3biéaemcs CYMo4YHOU amMnaumyoot memnepamypei.

B MoOCKOBCKOi1 00JIaCTH B 3UMHHE MECSIbI MHO201eMHAS CPEOHAR
cymounas amnaumyda memnepamypbl Ha TIOBEPXHOCTH MOYBEI (CHera)
5—10°C, B nethne — 10—20°C. B oTnenbHBiE JHU CYTOYHbIE aMILIU-
TYAbI MOTYT OBITH M BBILLIE U HIDKE MHOTOJIETHUX CPEIHHX 3HAYEHMIl B
3aBUCUMOCTH OT psia pakTopoB, MpexXae BCEro oT obravHocmu. B 6e300-
JIAYHYIO TIOTOAY BEJIMKA COJTHEYHAsl pamuaiusl JHEM U TaKKE BEJIHKO
3¢ GEeKTUBHOE M3JIyYeHHE HOYbIO. I103TOMY CYTOUHBIH (IHEBHO)
MaKCHUMyM OCOOEHHO BBICOK, @ CYTOYHBIN (HOYHOM) MMHHUMYM HH30K
U, CJIeNOBATEIbHO, BEIMKA CYTOYHAs aMIuiuTyna. B obnavyHyio moromy
JHEBHOM MAaKCHUMYM IOHIKEH, HOYHOH MMHHUMYM ITOBBIILIEH U MEHBIIIE
CYTOYHasl aMILIMTY/A.

CwibHble HOYHBIE 3aMOPO3KM Ha TMOYBE BECHOM M OCEHBIO OOBIY-
HO HaOMIONaoTCs MpU SICHOM Hebe, T.e. nMpu 60sblioM 3(PpPEeKTUBHOM
HU3ITyYEHUH.

Cymounbili X00 memnepamypsl NoO48bl 3a8UCUM MAKHCE OM IKCHO3U-
Yuu CKAOHO8, T.€. OT TOTO, KAK OPUEHTUPOBAH HAKJIOH JAHHOTO Y4acT-
Ka 3¢MHO# TOBEPXHOCTH MO OTHOLIEHHWIO K cTpaHaM cBeTa. HouHoe
H3JTyYeHUE ONMHAKOBO HAa CKJIOHAX JII0OOH OpHUEHTALIMH, HO JHEBHOE
HarpeBaHHe IMOYBbI HaMOOJIbIllee HA I0XHBIX CKJIOHAX WU HauMEHbLIee
Ha ceBepHbIX. CymouHblii X00 memnepanypbl no48bl 3a8UCUM MAKHCe Om
No4Y6eHH020 NoKpoea.

4.4. Temnepamypa nosepxHocmu no4ebl, KOHe4HO, MEHAemca U 6 2000-
60m xode. B TPONMUYECKUX HLIMPOTAaX €€ romoBas aMIUIMTyaa (pa3HOCTb
MHOTOJIETHUX CPEOHUX TeMIIepaTyp CaMoro TEIUIOr0 M CaMoro XOJIof-
HOIO MECSIIEB rofa) HeGoblIas U pacTeT ¢ mmpotoit. B CeBepHoM no-
Jyiiapuy Ha umpore 10° oHa okono 3°C, Ha umpore 30° okono 10°C,
Ha mporte 50° B cpenHeM okojo 25°C.
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5. BIMAHUE ITOYBEHHOI'O ITIOKPOBA
HA TEMIIEPATYPY INIOBEPXHOCTH I1OYBbI

Pacmumenbhubili nokpos ymeHnouiaem oxaaxcoenue no4evl HOUbIO.
HouHoe M3IyyeHHE MPOMCXOOUT IPEUMYILIECTBEHHO C TMOBEPXHOCTU
pacTUTeNbHOCTU. I103TOMY PacTUTENBHOCTh OXJaXHaeTcsl Oosblle,
YeM MoYBa IMOJ PACTUTESIbHBIM MOKPOBOM. JIHEM pacTUTEIBHOCTD Ipe-
MSATCTBYET PaguallMOHHOMY HarpeBaHUIO MO4BHlL. B pesynbrate cytou-
Hasl aMIUIMTYA TEMIIEpaTyphl ITOA PACTUTEILHBIM IMOKPOBOM MEHBIIIE,
a CpemHssl CyTOYHAasl TeMIlepaTypa HIDKE, YeM Ha OTKDBITOH IMOBEpX-
Hoctu. CienoBaTe/IbHO, PaCTUTEJIbHBIA TTOKPOB, 68 00eM, oxraxcoaem
noyay.

B JleHuHrpaackoit 006iacTM MOBEPXHOCTh MOYBBI TOJ TOJIEBHIMU
KyJIbTYypaMi B JHEBHbIE 4Yachl MOXeT ObiTh Ha 15°C xojomHee, yem
noysa Inoa mapoM. B cpemHeM 3a CyTKM OHa XOJIoAHEE OOHaXEHHOWM
noussl Ha 6°C, v Jaxe Ha nryouHe 5—10 cM coxpaHseTcsl pasHUla B
3—4°C.

CHexcHbll nOKpO8 npedoxpaHsem No4ey 3UMOU om upeamepHol no-
mepu menaa. VI3ydeHUe MAET C MOBEPXHOCTU CHEXHOTO MOKPOBA;
IIoYBa ITOJ CHETOM OCTaeTcsA Oojiee TEIUIOM, YeM OOHaXEHHas IOYBa.
CyTouHasi aMIUTUTYIa TEMITEPATyphl HA MTOBEPXHOCTU ITOYBHI MO CHE-
TOM pe3K0 YMeHbUlaemcs.

B cpenHeit nmonoce EBponerickoit Tepputopun Poccun npu CHEX-
HOM MoKpoBe BbicoToit 40—50 cM TeMmepaTtypa MOBEPXHOCTU IMOYBbI
non HUM Ha 6—7°C Beillle, YeM TeMIlepaTypa OOHAaXXEHHOM MOYBBI, U
Ha 10°C BbIllIe, YeM TeMriepaTypa Ha MOBEPXHOCTH CHEXHOrO IMOKpO-
Ba. 3UMHee MPOMEP3aHUE ITOYBHI MO CHETOM JOCTUraeT IIyOMH IO-
paaka 40 cM, a 6e3 cHera MOXET pacIpOCTPaHATLCS A0 IIyOuH Gosee
100 cMm.

Hmak, pacmumenvHblli NOKPO8 nemom CHUMCaGem memnepamypy Ha
nogepxnocmu nouevl. CHexcHblll nokpos 3umoli ee nogviuaem. Coemecm-
Hoe delicmeue pacmumenbH020 NOKPOBA AEMOM U CHEXCHO20 3UMOU
YMeHblaem 20008y10 amMnaumydy memnepamypol Ha NOBEPXHOCMU NO4BbI;
amo ymeHnouieHue cocmaensem okono 10°C 6 cpasnenuu ¢ ob6HaMceHHOU
nousol.

6. PACTIPOCTPAHEHME TEILIA
B I'IYBb I1OYBbI

6.1. K pacripocTpaHeHHIO TeIUIa B [MOYBE MPUMEHMMA OO1last Teo-
pYsi MOJIEKYJISIDHOM TEIUTONIPOBOTHOCTH, TPEIIOKEHHAsA B CBOE BPEMSI
@ypre. 3aKOHBI PaCMIPOCTPAHEHMS TEILIA B ITOYBE HOCAT HAa3BaHUE 30K0-
Hoe Dypve. HaOmoneH!s1 MOKA3KIBAIOT, YTO (haKTUYIECKOE paclpoCTpaHe-
HME TETUIA B IMOYBE JOCTATOYHO GJIM3KO COOTBETCTBYET 3TUM 3aKOHAM.
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G 16m Puc. 5.3. CyToyHblit X0A TeMIepaTyphbl NMOYBbI

Ha pa3HbIX nIyouHax — oT 1 mo 80 cm. Ilas-
JIOBCK, Mai

Yem Ooavwe naomHocmv u 61axC-
HOCMb NO4BbL, Mem Ay4uie OHa nPoeooum
mennio, mem bvicmpee pacnpocmpaHsiom-
cA 6 enybuHy u mem 2nybxce npoHUKarom

\ Koaebanua memnepamypel. HesaBucu-
0 6 12 18 24y MO OT TUIIA TIOYBHI nepuod Konebarui
memnepamypbl He U3MeHsemcs ¢ anyou-
Houi (nepsbili 3akon Dypve). TO 3HAYMT, YTO HE TOJHLKO Ha ITOBEPXHOCTH,
HO M Ha MTyOMHAax COXpaHSETCS CYTOYHBIA XOm C mepuomoM B 24 4
MEXITY KaXIbIMU ABYMS MOCJIENOBATEIbHBIMH MAaKCUMyMaMH WIH MH-
HMMyMaMH U TOHOBOI1 X0 ¢ mepuoaoM B 12 Mec. OMHAKO aMIUTUTYABI
Kojie6aHUi ¢ ITyOMHOM YMEHBIIAIOTCS. DTO YMEHBIIIEHHUE ONMMCHIBAETCS
3aKOHOM:

A, = Aoe_z‘/%;
rae A, — amIUIMTYyna KoneGaHMi TeMIlepaTyphbl MOBEPXHOCTH TOYBHI;
A, — amIUIMTYyqa KojneGaHui TeMIreparypsl Ha riybuHe z; T, — mepu-
on KojebaHuit; Kk — Ko3((UIIMEHT TeMIIEpaTYPOIIPOBOIHOCTH TTOYBHI;
€ — OCHOBAHHUE HATYypaJIbHBIX JioraputhMOB.

3aKoH IMOKAa3bIBaeT, UTO 803pacmarue 2ay0uHbl 8 apugmemuyeckol
npoepeccuu npueooum K YMeHbUeHUI0 amMnaumyobsl 8 npozpeccul 2eomen-
puueckoii (emopoti 3axon Pypee). Tak, eCiii HA TOBEPXHOCTH CYyTOYHAs
amruiutyna pasHa 30°C, Ha ryoune 20 cv — 5°C, To Ha mIyOMHe
40 cM oHa Oyner yxe menee 1°C (puc. 5.3).

Ha HexkoTopoil cpaBHUTENbHO HEOOJBIION NTyOUHE CyTOYHAsI aM-
IUIMTYAA yOBIBa€T HACTOJIBKO, YTO CTAHOBMUTCS IPAKTHYECKU PaBHOM
Hymo. Ha sroif rimy6une (okosno 70—100 cM; B pa3HbIX CITy4asx pas-
JIMYHOI) HAYUHAETCSL A0l NOCMOAHHOU CYMOYHOU memnepamypbl.

Amnaumyoda 20008bix K0AeOGHUL meMnepamypbl YMEHbUAEmCcs ¢ 2iy-
6unoti no momy xce 3axkory. OIHAKO TOMOBBIE KOJEeOAHUsI pacIpocTpa-
HAIOTCS 0 Ooyblleit IIyOMHBI, YTO OOBSICHSIETCS Oojiee MIMTEIbHBIM
BPEMEHEM HX PaCIpPOCTpPaHEHHUs. AMIUIUTYIbI TOAOBBIX KOJeOaHMiA
yOBIBAIOT MPAKTUYECKU O HYJIA Ha DIy6buHe okoyno 30 M B IMOJISIPHBIX
MpoTax, okosio 15—20 M B cpeaHHUX IUpOTax, oKosio 10 M B Tpomu-
Kax (roe ¥ Ha MOBEPXHOCTH ITOYBHI FONOBbIE AMILIMTYAbI MEHBIIE, YeM
B CpeoHuX LiMportax). Ha 3TuxX rryOMHAaX HauUMHAETCSl CA0U NOCMOSH-
Holl 2000601i memnepamypbl.

Cpoku Hacmynienus MAKCUMGAbHLIX U MUHUMAAbHbIX meMnepamyp,
KaK 6 cymoyHoM, maK u 6 2000860m xooe 3ana3dviearom ¢ 2iy6urol npo-
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NOPULOHAABHO yeeauueHuto anybunbt (mpemuii 3axon Pypoe)!. DTO MOHAT-
HO, TaK Kak TpebyeTcsi BpeMsl Ul paCpOCTpaHEHMs TeIUla B ITyOUHY.
Cymounbie axcmpemymbl Ha kaxcovie 10 cm enybunbl 3anazobiearom Ha
2,5—3, 5 ¥ (puc. 5.3). D10 3HAYUT, YTO HA NIyOMHE, Hanpumep, S0 cMm
CYTOYHBIA MAaKCHUMYM HaOJIONAECTCS yX€ IOoCie IMOMyHOuYH. Jodogbie
makcumymol U munumymsl 3anazoviearom Ha 20—30 oOwueli Ha kaxcobii
memp enybunsl. Tak, B MockBe Ha IIyoMHe 3 M MUHUMYM TEMITEPaTyphl
HaOonaeTcs He B sIHBAape, a B ampeJie, MAKCUMYyM — He B HIOJie, a B
ceHTsI0pe (puc. 5.4).

Yemeepmuii 3axon Dypve enacum: 2ayb6uHbl 108 ROCMOSHHOU Cy-
mouHOU U 200060l memnepamypbl. OMHOCAMCA Mexcdy co00U KaK KODHU

Keadpammbie u3 nepuodos kosnebanuii, m.e. kak 1: J365. Dro 3Haumr,
9yro MIyOMHA, HA KOTOpOM 3aTyXaloT romoBmic KoynebGanusi, B 19 pa3
6osblie TIyOMHBI, HA KOTOPOM 3aTyXaloT CyToyHble Koje6aHus. U ator
3aKOH, KaK U ocTajibHble 3aKOHBI (Dyphe, NOCTATOYHO XOPOILO MO.I-
TBEPXKIACTCA HAOTIONECHUSIMU.

OcCnoXHEHUS BhI3bIBAIOTCSI HEOMHOPOMHOCTHIO COCTaBa U CTPYK-
Typbl Mo4YBbl. KpoMme TOro, TeIUI0 pacnpoCTpaHsIETCS B IIyOb MOYBBI
BMECTE C MPOCAYMBAIOLIMMUCSA OCANKaMM, YTO, KOHEYHO, HE MOMYM-
HSIETCSl 3aKOHAM MOJIEKYJISIDHO# TeIUIonepenaayy.

C pa3MyusiIMU B TOIOBOM XOIE€ TEMIIEpATyphl HA pa3HBIX TyOU-
Hax CBSI3aHO paclpeAciCeHUE TEMIIepaTyphl B IOYBE MO BEPTUKAIM B
pa3HbIEC CE30HBL JemomM memnepamypa om noBepxXHOCMU no4esl 8 2aybu-
Hy nadaem, 3umoli — pacmem, 8ecHoli OHa CHaxana ybbieaem, a nomMom
pacmem; 0CeHbi0 — CHa4aaa pacmem, a 3amem ybvieaem.

6.2. I3aMeHeHUs1 TeMIlepaTypsl B IOYBE C IJTyOUHO!N B TEYEHHUE CY-
TOK WIM TOla MOXHO IMPEICTaBUTh C MOMOILBIO epaghuka uzonsem, Ha
KOTOPOM I10 OCH abCcHucC OTKIAIBIBAETCS BPEMSI B Yyacax WIH B MeCs-
Lax roga, a Mo oCM opauHAaT — mIyouHa B mouBe. Kaxioi Touke Ha
rpadyiKe COOTBETCTBYIOT ONpPENCIICHHOE BPEMSI U OMNpEACICHHAs TTyOu-
Ha. Ha rpadux HaHOCAT cpenHHe 3HAYEHHUS TEMITEPATyphl Ha pa3HBIX
DIyOMHaX B pa3sHbIE Yachl WIM Mecsiiibl. T1poBensi U30JMHUY, COSAUHSIO-
i€ TOYKM C PaBHBLIMH TeMIlepaTypaMM (HampuMep, Yepe3 KaXIbld
rpagyc win yepe3d Kaxaele 5°C), MOJy4yMM CEMENCTBO TEPMOU3OILIET
(puc. 5.5). ITo TakoMy rpadMKy MOXHO ONpEeAETUTh 3HAYECHHUE TEMIIe-
paTyphl ISl JIIOOOTO MOMEHTA CYTOK WIM JHS M IS J1I000OM TITyOUHBI
B Ipeaeiax rpaduka.

. z fT
! Bpemsi 3anasabiBaHusi T onpeaenserca GopMynon T = 5 _Ikc
T
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Puc. 5.4. TomoBoit xod TeMrepaTypbl MOYBBH Ha pa3HBIX IIyOMHaX B MockBe Mox
TpPaBSIHBIM MOKPOBOM (A) U Ha OrojieHHOH MoBepXHOCTHU (5)



-l L] '0
o S—
1ot
1t
20

25
30~
M

Puc. 5.5. U3oruteThl roqoBoro Xoia TeMrepaTypbl noyssl B Mockse (MIY) Ha oro-
JIEHHOM YyyacTke (A) ¥ NojJ TpaBsiHbIM NMOKPOBOM (5)

7. CYTOYHBIN U IOAOBOM XOI TEMITIEPATYPHI
HA ITOBEPXHOCTHU BOJOEMOB
N B BEPXHUX CJIOSIX BOJAbI

B 1. 3 ObUTO cKa3aHO 00 OCOOEHHOCTSIX pPacMpOCTPAHEHHS TeIUia
B BOIOEME B CPAaBHEHUHU € MMOYBONA. OCHOBHOE OTIMYME 3aKITIOYAETCS B
TOM, YTO TEIUIO B BOJAE PACIPOCTPAHSETCS MPEUMYLIECTBEHHO hnymem
mypbysenmrnocmu. T1losToMy ¥ HarpeBaHHMe, U OXJIAXICHHE PacIpoCcTpa-
HAIOTCS B BOIOEMax Ha 0ojiee TOJCTBIM M obyamaroliuii GoJIbilei Ter-
JIOEMKOCTBIO CJIOH, YyeM B TouBe. BciencTBue 3Toro U3MEHEHUs TeMIIe-
paTypsl Ha MOBEPXHOCTH BOIBI HE3HAYUTENBHBI (pUC. 5.6). AMIUmMTYIA
TEMIIEpaTypbl MOpSIIKa AECSAThIX Aojieit rpamyca: okono 0,1—0,2°C B
YMEPEeHHBIX HUpoTax, okoyo 0,5°C B Tponmkax. B 1oxHbIX MOpsix EB-
poIbl CyTOYHAsl aMIUIMTyIa Temmepartypsl Oosbiie — 1—2°C; Ha no-
BEPXHOCTU OOJIBIIMX 03€p B YMEPEHHBIX WIMPOTAaX ellie Oojbllie —
2—5°C. CyrouHble KOjeOGaHMS TEMIIEPATYphl BOABI Ha ITOBEPXHOCTH
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27 - Puc. 5.6. CyTouHblif X0 TeMIepaTypbl MOBEpX-
- = \_\ HocTH Mopsl (/) M TemmepaTypsl BO3ayxa Ha
L] 2 2 BbicOTe 6 M (2) B TPONMMYECKON ATIAHTUKE
A 1 1 1 1 1 i J
0 [ ”? ] 2%y

OKE€aHa MMEIOT MAKCUMYM OKOJIO 15—16 4 u MMHUMYM 4epe3 2—3 4
nocie Bocxona ConHiua. ['ogoBasi aMrutMTyna Kosie6aHHMA TeMIiepaTypsl
Ha MOBEPXHOCTU OKEaHa 3HAYMTEJIbHO OOJIbIIE, YEM CYTOYHAsi, HO OHA
MEHbIIIE, YeM romoBasl aMIUTUTYla Ha IOBEPXHOCTH MOYBEL. B Tpomu-
Kax oHa mnopsinka 2—3°C, nox 40° c.ur. okono 10°C, a mox 40° 0.1
okoso 5°C.

Ha BHyTpeHHMX MOpSIX U ITTYOOKOBOOHBIX 03€pax BO3MOXHBI 3HA-
YUTEJILHO GoJblIMe ronoBeie aMIuMTyasl — no 20°C u Goree.

Kax cymounvie, mak u 200doeble KonebaHUs pacnpocmMpaHAOmcs 6
60de (makxce ¢ 3ano30anuem) 0o 6oavuux eayoun, yem 6 nouge. CyTou-
HbIE KOoJleOaHUs1 OOHApYXHUBAIOTCS B MOpe Ha ITyouHax no 15—20 M u
6osee, a romoBele — 10 150—400 M.

8. I3BMEPEHUE TEMIIEPATYPbI BO31YXA

8.1. TloHaTHE «memnepamypa 6030yxa» HYXIAETCS B HEKOTOPHIX
MOSICHEHUSIX. B mepBy10 ouepenn peub UIET 0 memnepamype 603dyxa y
3eMHOU noeepxHocmu, TION KOTOpOW TOHMMAETCSl TeMIlepaTrypa, U3Me-
pEHHas1 6 Memeopoaocuyeckoli 6ydke, TIpUYEM pE3EpBYyapbl TEPMOMET-
POB MOMENIAIOTCS Ha BBICOTE 2 M HAll MOBEPXHOCTHIO MOYBHI. TOJBKO
MU CTIELIMAJIBHBIX HCCIICIOBAHUSAX COCTOSIHMSI MIPU3EMHOTO CJIOSI BO3-
lyxa TEPMOMETPHI MOMENIAIOTCS Ha PAa3UYHBIX YPOBHSIX — OGolee
HU3KUX U Gonee Bbicokux. Ha cymax TepMOMETpHI TaKXe MOTYT MTOMe-
LIATECA HA APYTHX YPOBHSX.

bynka HyxXHa mis 3alIUTBHI TEPMOMETPA OT MPSIMOI COJHEYHOM
panManuy, a Takxe oT 3(PGEKTUBHOTO UITyYEHUs] 3eMHOM MOBEPXHO-
CTH U OKPYXAIOIIMX MpeaMEToB (3MaHUM, mepeBbeB). TONBKO B TaKUX
YCJIOBMSIX MOXET MPOU30WUTH BbIpaBHMBAHHE TEMIIEPATYPhl CAMOIO U3-
MEPUTEIBLHOrO MpUbopa — TEPMOMETpa — C TEMIIEPATYPOM OKpyXalo-
1IEro BO3myXa. TepMOMETp, OTKDBITHIH Ui COJHEYHOM pamvalluM, Ha-
rpEBAeTCs CWIbHEE, YEM OKpYXaIOllei BO3MyX, ITO3TOMY TEMIIEpATypy,
KOTOPYIO OH ITOKA3bIBAET, HeAb3S OMOMCOECmeAsms C memnepamypoi
6030yxa. BuipaXeHue TemriepaTypa «Ha COJIHLIE» He UMEET HUKAKOro
OTHOLUEHUSI K UICTUHHOI TeMIiepaType BO3dyXa, HE UMEET METEOPOJIO-
TMYECKOTO 3HAYEHMSI M O3HAYaeT TEMIlepaTypy pe3epByapa, coaepxa-
LLETO TEPMOMETPUUYECKOE TEJIO.

bynky nmenaror u3 mepeBa M OKpalllWBalOT B Oeabiié yéem, YTOOBI
OHAa MaKCHMAJIbHO OTpaXaja COJTHEYHBIEC JIyYM U KaK MOXHO MEHBILE
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HarpeBajach. bynka mosmkHa obecrieuMBaTh U BEHTWISILMIO: MUMO De-
3epByapoB TEPMOMETPOB OJDKEH ITPOXOAUTh BO3MYX, HE 3aCTaUBasCh B
O6ynke. st 3T0ro CTEHKM OyAKM NENalOT B BUIAE H#aal03U, COCTOSILLUX
M3 OTHENIbHBIX TUIAHOK. IL1aHKKM pacroyioXeHbl TaK, YTO JIy4d COJHIIA
He TPOHUKAIOT B IIyOb OyIKM, HO BO3AYyX CBOOOTHO LIMPKYJIMpPYET B
Heit. TIpy MpoxoxXmaeHUH BO3Myxa MEXTYy TUTAaHKAaMM KpYTIHbiE TypOy-
JICHTHbIE BUXPHU APOOATCS, W IMyJIbCALIMM TEMIIEpaTyphl BHYTpU Oyaku
YMEHBLIAIOTCS.

B 3KCneauMOHHBIX YCJIOBUSIX W MPU HECTAHIAPTHHIX HAOMIONCHHU-
SIX BMECTO YCTAHOBOK B OyIKax NMPMMEHSIOT I U3MEPEHMS TeMrepa-
TYphl (2 TAKXKE€ BJIAXHOCTH) MOPTATUBHBIA NMPUOOD — acnupayuoHHbwli
ncuxpomemp Accmana.

KpoMe CpOYHbIX TEPMOMETPOB, MO KOTOPHIM OTCUUTHIBAETCS TEM-
mepaTrypa BO3IyXa B CPOKM HaOJIIONCHUH, MPUMEHSIOTCS 3Kcmpemans-
Hble mepmomMempbl — MAKCUMAAbHOIE U MUHUMAAbHbIU, TT0KA3bIBAIOLLINAE
HaMBBICIIYIO U HAMHU3LIYI0 TEMIIEpATypy 3a IPOMEXYTOK BPEMEHH
MEXIy IByMsI CpPOKaMH HaOJIOACHUNA. DTH TEPMOMETPBI TAKXKE IOME-
maioT B 6ynky. IIpyu craHIaApTHBIX METEOPOJIOrMYECKUX HaOMIOACHMSIX
MIPUMEHSIIOT H#CUOKOCMHble mepmomempsl: NJisi CPOYHBIX HAOMIONCHUN U
ISl UI3BMEPEHUS] MAKCUMAJIBHON TeMITEpaTypbl — pmymHble, a Uil MU-
HUMQJIBHON TeMmepaTypbl — chupmogbie. CIIUPTOBOM TEPMOMETD
NPUMEHSIOT M UISI CPOYHBIX HAONIONEHW MpU TEMIIEpAaTypax HUXe
TOYKM 3aMep3aHus prytu (—40°C).

i crielUMaJIbHbIX U3MEPEHUI TeMITepaTyphl Ha Pa3IMYHbIX YPOB-
HSX C MOCNEAYIOLICH Mepeaayeid MoKa3aHUM Ha pacCTOSIHUE TMPUMEHS-
10TCSL 2AeKmpudecKue mepmomempsbl CONPOMUBNEHUS U MEPMOINEMEHNIbI.

Jns1 HempepbIBHOM PErMCTpallid U3MEHEHWI TeMIIEpaTyphl IIpUMe-
HSIOT CAMONMIIIYII[ME MPHOOPBI Pa3HON KOHCTPYKLIMU — mepMoepagbl.
Hedopmaiusi mpueMHOM YacTU MpUOOpa, 3aBUCALLAS OT U3MEHEHUMA
TEMIIEPATYphl, MEpPeNaeTcs Ha MHUIIYIIYI0 4acTh, KOTOpasi OCTAaBISET
CNIEA Ha JICHTE, YKpEIUIEHHOM Ha Bpaujaiouniemcsi 6apabane.

TemmnepaTypy B BBICOKMX CJIOSIX aTMOC(hephl U3MEPSIOT IPU TTOMO-
I aBTOMAaTHMYECKMX MpuOopoB. B paduo3zondax 3aperucTpupoBaHHbLIE
HU3MEPEHUS TEPENaIOTCs C MOMOILBI0 PATMOCUTHATIOB U IIPUHUMAIOTCS
MPUEMHON CTAHLIMEN HA 3€MHOI TTOBEPXHOCTH.

8.2. TemnepaTypa BO3IdyXa MCIBLITHIBAET IOCTOSTHHBIE MUKDOKOAe-
6anus, IEPUOIbI KOTOPBIX UCYUCIISIOTCS CEKYHIaMH U MUHYTaMH. DTH
KoJIeOaHUSI CBSA3aHBI C TYPOYJIEHTHBIM COCTOSIHUEM BO3AyXa: MUMO
IpMEMHHUKA TEPMOMETpPA BCE BPEMSI IPOXOAST TO 6oJyiee TEIUIble, TO
Oosee xoyonHbIE CTPYHKM Bo3myxa. McciaemoBaHue MHUKpPOKOIEOaHUMN
TEMITEpATypbl HHTEPECHO CaMo M0 cebe M B LIEJISIX U3ydeHHsI aTMocdep-
HO¥M TYpOyJleHTHOCTU. s 3TOro 0CO6€HHO yIOOHB MaJIOMHEPLIMOH-
HBIE 3JIEKTpUYECKHE TepMoMeTphl. Ho Ui xapakTepuCTUKU MOTrOAbI
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Y KJIMMaTa TakKue MeJIKMe KojeOaHus TeMIlepaTypbl HE UMEIOT 3Haue-
HUA. ['opa3no BaxHee 3HATb ob6ujee, BbIPOGHEHHOE MENN0B0E COCMOSHUE
6030yxa, YeM OYEHb TOYHO M3MEPEHHOEe, HO CIydyaifHoe 3HAYeHHE TeM-
neparypsl B TOT WIM WHOH MOMEHT, KOTOpPOE 4epe3 OYEHb KOpPOTKOE
BpeMsi yxe u3MeHUTCS. [1oaToMy TepMOMETpHI VISl CTAaHAAPTHBIX MeE-
TEOPOJIOTUYECKUX HaOMoneHuit obnamaior 6oavwoi uxepyuei. OHU
CPaBHUTEIBHO MEIJIEHHO BBHIPDABHUBAIOT CBOIO TEMIIEpPATypy C TEMIIEe-
paTypoii OKpyaloIlero Bo3ayXxa U He pearupyloT Ha ObIcTphie Kojieba-
HUA TIOCIIEAHEN.

Ha memeoponozuveckux cmanyusax cayxcbvl noeodst omcyemost no
mepmomempam deaarom ¢ mouHocmvio 00 decambix doaeli epadyca. 3aTeM
B METCOPOJIOTUYECKUX TEJIerpaMMax 3TH 3HAYECHMS TEMIIepaTyphbl Iie-
penaloTcsi B MPOrHOCTUYECKUE LIEHTPHI.

9. CYTOYHBI X0, TEMIIEPATYPBI BO31YXA
Y 3EMHOU INOBEPXHOCTH

9.1. TeMnepaTypa Bo3ayxa MEHSETCSI B CYTOYHOM XOIE€ BCJiEHd 3a
TEMITEPATypOil 3eMHOI MOBEPXHOCTU. [10CKOJIBKY BO3MyX HArpeBaeTcs
Y OXJIAXKIAETCS OT 36MHOM ITOBEPXHOCTH, GMHAUMYOQ CYMOYHO20 X00a
meMnepamypol 6 Memeoponocuueckoli 6yoKke MeHblle, YeM Ha NOBEePXHOCMU
nouewt, 6 cpedHem npumepHo Ha ooy mpembs (cM. puc. 5.2). Hag mosepx-
HOCTBIO MOPSI YCJIOBUS CJIOXKHEE, O YeM OyIneT CKa3aHO Najbllie.

PocT TeMmeparypbl Bo3Myxa HaYMHAETCSI BMECTE C POCTOM TEMIIe-
paTyphel TTIOYBH (MMHYT Ha 15 mosxe) yrpoM, Mocjie BOCXOAA COJIHIIA.
B 13—14 4 TemMmepaTypa MOYBbI, KaK Mbl 3HA€M, HAYUHAET MMOHMXKATb-
ca. B 14—15 4y TemmepaTypa MO4YBBI YpaBHUBAETCS C TEMIIEPATypOii
BO3IyXa; C 3TOr0 BPEMEHM IpPU NAJIbHEHILIEM MaICHHW TEMIIEpaTyphl
MOYBbl HAYMHAET MaJaTh U TeMIlepaTypa Bo3nyxa. lakum obpazom, mu-
HUMYM 8 CYMO4HOM X00e memnepamypul 8030yxXa y 3eMHOU NOBEPXHOCMY
npuUxooumcs Ha épems 8CKOpe nocae 60cx00a COAHUA, @ MAKCUMYM — HQ
14—15 u.

CyToYHBIH XON TEMIEPATypbl BO3AyXa NOCTATOYHO MPAaBUJILHO
MPOSIBJISIETCS JIMLIL B YCIOBUAX YCTONYMBOM sicHOIl moroabl. Ele 60-
Jiee 3aKOHOMEPHBIM TIPEICTABISIETCSI OH 6 CPeoHeM U3 60abUioeo uucaa
Habao0enuti: MHOTOJIETHHE KPHUBBIE CYTOYHOTO XOAa TEMIIEpaTypbl —
IUIaBHEBIE KPHBBIE, MIOXOXHE Ha CUHYCOMIH (CM. puc. 5.2).

B otTaenbHbIE QHU CYTOYHBINA XOI TEMITEpaTypbl BO3XyXa MOXET
OBITh OYEHb HEMPABWIBHBIM. DTO 3aBHMCHT OT U3MEHEHMII OOMavyHOC-
TH, MEHSIOIIMX paIMalliOHHBIE YCJIIOBUS Ha 3€MHOW MOBEPXHOCTH, a
TAKKe OT aJBEKIIMH, T.€. OT MPUTOKA BO3MYILIHBIX MAacC C APYToil TeM-
neparypoil. B pesynbsrate 3TMX NMPUYMH MUHUMYM TEMIIEPATyphl MO-
XET CMECTUThCS JaXe Ha MHEBHbIE Yachl, a MAKCUMyM — Ha HOUYb.
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CyTouHBIi X0n TeMmepaTypbl MOXET BOOOIE MCYE3HYTh WIH KpUBas
CYTOYHOTO WU3MEHEHHSI MPHUMET CIOXHYI0 M HEMPAaBWILHYIO (HOpMY.
WHaye roBopsi, peryJsipHbIii CYTOYHBINH XOI IEPEKPhIBAETCS WIM Mac-
KUPYETCS HenepuoouvecKumu uzmeHenusmu memnepamypul. Hanpumep,
B XeJbCUHKM B sSIHBape B 24% cCily4aeB CYTOYHBIi MaKCUMyM TeMIIe-
paTypbl MPUXOAUTCS HA BpEMsI MEXIY MOJYHOYBIO M YaCOM HOYH, U
TOJIbKO B 13% cilyyaeB OH NIPMXOOUTCS Ha NMPOMEXYTOK BPEMEHHM OT
12 no 14 yu.

Jaxe B Tpomukax, rae HenmepuoaudecKue U3MEHEHUSI TeMIIEpaTy-
pel ciabee, YeM B YMEPEHHBIX IIMPOTAaX, MAKCUMYM TEMITEpATYpHI
MPUXOIUTCS Ha TTOCJIETIOyACHHbIE Yachl TOJIbKO B 50% Bcex Cirydaes.

B xiuMarosnorn o6bIMHO pacCMaTpUBAETCsl CYTOYHBINM XOI TEMIIe-
paTypbl BO30yXa, OCPeOHeHHbIl 3a MHo2onemHuli nepuod. B TakoM ocpen-
HEHHOM CYTOYHOM XOJI€ HETEpUOIUYECKHUE U3MEHEHMSI TEMIIEpaTyphl,
npuxonsuuecs Oojee WM MEHee pPaBHOMEPHO HAa BCE Yachl CYTOK,
B3aMMHO MoOramaiorcsi. BceieacTBue 3Toro MHOTOJIETHSISI KpUBas Cy-
TOYHOTO X0Ja TUTaBHAs M OJIU3KA K CHHYCOMTAJIBHOM.

Jns mpuMepa Ha puc. 5.2 MOKa3aH CYTOMHBIN XOH TeMITEPATYphbl
Bo3ayxa B MockBe B SIHBape U HI0Jjie, BBIMMCIICHHBIN 10 MHOTOJIETHUM
naHHbIM. Ornpenensiiack MHOTOJIETHSAS CpPENHSs TeMIlepaTypa IJist
KaXIOTO Yaca STHBAPCKUX WJIM HIOJIBCKMX CYTOK, a 3aTe€M ITO MOJTyY€eH-
HBIM CPEIHUM YacOBHIM 3HAYEHWSIM OBbLIM ITOCTPOEHBI MHOTOJIETHHE
KpPMBBIE CYTOYHOT'O XOMa JUISl STHBAPS U UIOJIS.

9.2. CyTo4yHasi aMILUTMTya TEMIIEPATYPhl BO3IyXa 3aBUCHT OT MHO-
rix BmsiHUi. [Ipexne Bcero, oHa OMpPENENSICTCS CYymMoYHOU amMnaumyoou
memnepamypbl Ha NOBEPXHOCMU NO4Gbl: Yem 0Goablle amnaumyoa Ha no-
eepxHocmu no4ewvl, mem 6oavuie oHa 6 603dyxe. CyTouHass aMIUIMTYda
TEMITEPATyphbl HA TMTOBEPXHOCTU TMOYBHI 3aBUCUT B OCHOBHOM OT 00/1a4-
Hocmu. CnemoBaTeNIbHO, U CYTOYHAs aMIUTUTYIA TEMIIEpaTyphl BO3IyXa
TECHO CBSI3aHA C 00JIAYHOCTHIO: 6 ACHYI0 n0200y OHA 3HAYUMENbHO 0601b-
We, yeM 8 NACMYPHYI0. DTO XOpPOLIO BUIHO Ha pHC. 5.7, HA KOTOPOM
NIpEACTARIEH CYTOYHBIM XOJ TeMIlepaTyphl Bo3myxa B IlaBioBcke (mon
C.-IleTepOyprom), cpeqHMit W1 BCEX OHEH JIETHETO CE30HA M OTHEIb-
HO [UISl SICHBIX M MACMYPHBIX THEM.

CyToyHasi aMIUTMTyJa TEMIIEPATyphl BO3IMyXa MEHSETCI TaKKe IT0
CE30HaM, MO LIMPOTE, a TAKKE B 3aBUCMMOCTH OT XapaKTepa ITOYBBI U
pesibepa MECTHOCTH. 3MMOII OHA MEHBIIIE, YEM JIETOM, TaK X€ KaK U
aMIUTMTya TEMITepaTyphl MOACTIIAIONIEN MoBepXHOCTH. C yseauveruem
WUpomul Cymo4Has amnaumyoa memnepamypbi 8030yxa yobiéaem, TaK KaK
yOBIBAET MOJTyIIEHHAsI BBICOTA COJIHLIA Hajx ropusoHToM. Ilonm mmpora-
mu 20—30° Ha cyllle cpeaHsisl 3a o CyTOYHAasl aMIUTUTYJA TeMIIEpaTy-
pbi okojio 12°C, mon mmpotoit 60° — okoso 6°C, nox mmpotoit 70° —
tonbKo 3°C. B caMbIX BBICOKMX IIMPOTax, IIE€ COJHIE HE BOCXOIMT
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WIM HE 3aXOOUT MHOIO MHEH IOApPSiH, PEryIsipHOro CyTOYHOro Xona
TEMIepaTyphl HET.

HmMeer 3HauYE€HUE M XapaKkmep no4evl U NO4E6EHHO20 nokposa. Uem
OoJibllIe CyTOYHAs aMIUIMTYAA TEMIIEPATypbl CaMOil MOBEPXHOCTH IO-
YBBI, TeM OOJIBIIIE U CYTOYHAasd aMIUIMTYla TEMIIEpaTypbl BO3AyXa Hal
Helo. B CTensix M MyCTHIHSAX CPEOHSsl CYTOYHasl aMIUIMTYyAa JOCTUraeT
15—20°C, unorpa 30°C. Hanm rycTeIM pacTUTENIbHBIM ITOKPOBOM OHa
MeHbllle. Ha cyToyHOI aMIUTUTYAE CKa3bIBAETCSI M 6AU30CMb 800HbIX
baccelinog: B MPUMOPCKUX MECTHOCTSX OHA MEHBIlle, YeM B IIyOHHE
CYIIH.
Ha ebinyxavix gopmax penvepa mecmrocmu (Ha BeplIMHAX U Ha
CKJIOHAaX TOp M XOJIMOB) CYTOYHasl aMIUIMTyJa TeMIIEpaTyphl BO3dyXa
MeHblle, YEM Ha PAaBHMHHOM MECTHOCTH, A 8 802HYymbIX (hopmax penve-
¢a (B monuHax, oBparax W JIOLIWHAX) — 6oavwe (3akoH Boelikoea).
IIpyyrHa 3aKiII04aeTCsi B TOM, YTO Ha BBIMYKJIBbIX (popMax peibeda
BO3IyX MMEET YMEHBUICHHYIO IUIOLIAAb COMPUKOCHOBEHMS C MOICTH-
JIAOLLUEN TTOBEPXHOCTBIO U OBICTPO CHOCHUTCSI C HEE, 3aMEHSISICh HOBBI-
MM MaccaMM Bo3ayXxa. B BOTHyThIX ¢ropMmax pesibeda BO3AYyX CUJIbHEE
HAarpeBaeTCcsi OT MOBEPXHOCTH M OOJIBIIE 3aCTAMBAETCS B OHEBHBIC
Yyacel, 4 HOYBIO CWIbHEE OXJIAXIAETCS M CTEKAeT MO CKJIOHAM BHH3.
Ho B y3KkuX yuuenbsix, rae ¥ NpUTOK pamvaiu, U 3¢p(GEKTUBHOE U3-
JIy4deHHE€ MEHBIIIE, CYyTOYHbIE AMIUIMTYIbl TAKKE MEHbILIE, YEM B LLIHU-
POKHMX JOJIMHAaX.

9.3. TIoHATHO, YTO Majible CYTOYHBIE AMIUIUTYAbl TEMIEpPaTypHl
MOBEPXHOCTH MOpSI ONPENEIIAIOT W MaJIble CYyTOYHbIE aMIUTUTYIbl TEM-
mepaTypsl Bo3ayxa Han mopeM. OmHaKo TOCIEIHHE BCE Xe 6oabule,
YeM CymouHvle amnaumyobt Ha camoi nogepxnocmu mopsi. CyTOUHbIE aM-
TUTUTYIbI TEMIIEPATYPhI MOBEPXHOCTH OTKPHITOIO OKE€aHAa HU3MEPSIOTCS
JIECATHIMU JOJIIMH Ipamyca; HO B HIDKHEM CJIO€ BO3Iyxa Hal OKEAHOM
ouu poxomaT 1o 1—1,5°C (cMm. puc. 5.6), a Hax BHYyTPEHHUMH MOPSIMU
U 6ojblle. AMIUIMTYIA TEMIIEpaTypbl B BO3MyXE IMOBBIIIEHA, MOTOMY
YTO Ha HEH CKa3bIBAETCSI HEMOCPEACTBEHHOE IMOIIONIEHUE COTHEYHOH
panyaliy BOOSHBIM MapOM B HIDKHEM CJIO€ BO3AyXa JTHEM U U3JTyye-
HHMEM UM JJTHHHOBOJTHOBOI paJHalliy HOYbIO.
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10. ©3BMEHEHUE CYTOYHOM AMILTUTY1bI
TEMIIEPATYPBI C BBICOTOU

10.1. Ilomo6HO TOMyY, KaK B MMOYBE WJIM B BOJE HArpeBaHHe M OX-
JIAXIEHHE TepeNaloTcsl OT MOBEPXHOCTH B INIYOMHY, TaK U B BO3IyXe
HarpeBaHUE U OXJIAXICHHE IMEPeNaloTcs U3 HIDKHETro cjiosi B Oonee
BbicOKH€ cyiod. CienoBaTeibHO, CyTOYHBIE KOJIeOaHHMsI TEMIIepaTypbl
JOJDKHBI HaOJTIONAaThCsSl HE TOJIBKO Y 3¢MHOM ITOBEPXHOCTH, HO U B BbI-
COKMX cosix atMocdepsbl. [1onobHO ToMy, KaK B TTOYBE M BOIE CYTOY-
HOe KosiebaHHME TeMIIEpaTyphl YObIBAa€T M 3ama3dbiBacT C NTyOMHOM, B
atMocdepe OHO AOJDKHO ybbieams u 3ana3obiéams ¢ 8blCOMOU.

HepaguanyoHHas nepenaya TeIvia B aTMOcGhepe MPOMCXOMUT, KaK
U B BOJE, MPEUMYIIIECTBEHHO ITyTeM TYpOYJEHTHOM TEIUIONPOBOIHOC-
TH, T.€. IpY NEepeMelIMBaHUM Bo3oyxa. Ho Bo3myx Oosnee momBuKeH,
YyeM BOIA, U TypOyJIeHTHAasl TEIUIOMPOBOTHOCTh B HEM 3HAYMUTEIBHO
Gosplue. B pesynbraTte cymounbie konebanus memnepamypsi 8 ammocgepe
PacnpocmpaHaomcs Ha 6oaee MOWHbLE CAOU, YeM CymouHble KoAeOaHUs 6
oKeaHe.

Ha Beicote 300 M Han cymeif aMIUTMTYIa CYTOYHOTO XOIa TEMITe-
patypsl 0Kojio 50% aMIUIMTYabl Y 3€MHOM TOBEPXHOCTH, a KpailHHUe
3HAYEHUs TeMIiepaTypsl HactymaloT Ha 1,5—2 4 mosxe. Ha Bbicote
1 KM cyToyHast aMIUIMTyAa TeMIEpaTyphl Hax cyiueil paBHa 1—2°C, Ha
BbicoTe 2—5 KM — 0,5—1°C, a THEeBHOM MaKCMMYM CMEILAETCs Ha Be-
yep. Hag mMopeM cyToyHasi aMIUTMTyda TEMIIEpATypbhl HECKOJIBKO pac-
TET C BBICOTOM B HIDKHUX KWJIOMETPAX, HO BCE XK€ OCTAETCSI MaJIOi.

He6onbuive cyroyHbie KojeOaHHsI TeMIeEpaTypbl OOHApYXKEHBI
Jaxe B BEpXHel Tpomocdepe U HKHeH crpatochepe. Ho Tam oHu
OTPENIENIAIOTCS yXe MpOoLecCaMU TOMIOIIEHUS U UTYYeHUsl pagualuu
BO3IYXOM, a HE BIUSHUSIMU 3€MHOMN MOBEPXHOCTH.

10.2. B ropax, rae BIMSHHE MOACTWIAIOLIECH MOBEPXHOCTH 06OJb-
1€, YeM Ha COOTBETCTBYIOIMX BHICOTaX B CBOOOIHOHN aTMocdepe, Cy-
TOYHas aMIUIMTyIa YObIBaeT C BbICOTO MemieHHee. Ha oTmenbHbIX
TOpHBIX BepilIMHAX, Ha BbhicoTax 3000 M ¥ GoJbllie CyTOYHAs! aMIUTUTY-
Ia TeMIIEpaTyphl BO3IyXa TOTO XK€ MOpPAAKa, YTO M B HU3MHAX, TaK KakK
NomIoLEHHAsT pagvanusi U 3(¢GEeKTUBHOE U3TYYEHHE 3IECh TaK Xe
3HaYUTEJIbHBI, KaK M ITOBEPXHOCTh CONMPHUKOCHOBEHHUS BO3ayXa C
noyBoii. CyToyHasl aMIUIMTyIa TeMIlepaTypbl BO3AyXa Ha CTaHIMU
Mypra6 Ha ITamupe B cpenuem 3a rox 15,6°C, Torna Kak B TarnikeHTe
12°C.
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11. HENIEPUOINYECKUE U3MEHEHUA
TEMIIEPATYPbI BO3IYXA

Bo BHETpPONMMYECKHX WHIMPOTAX HEMEPUOAUYECKHE HU3MEHECHUS
TEMIIepaTypbl BO3OyXa HACTOJBKO YacThl M 3HAYUTEIbHBI, YTO CYTOY-
HbIIl XOI TEeMIIEpaTyphl OTYETIIMBO IMPOSIBIISIETCS JIUILID B MEPUOABI OT-
HOCHUTEJIbHO YCTOMYMBONH Majio00JIayHON aHTULIMKJIOHMYECKOM MOropl.
B ocTanbHOE BpeMsi OH 3aTYLIEBBIBAETCS HEMEPUOOUYECKUMU U3MEHE-
HMSIMHU, KOTOpbi€ MOTYT OBITh OY€Hb MHTEHCUBHbIMU. Hampumep, no-
XOJIONAHMS 3UMOIA, Korma TemIieparypa B Jilo00O€ BPEMsI CYyTOK MOXET
yNacTb (B KOHTUHEHTAIBHBIX YCI0BUsAX) Ha 10—20°C B TeueHHE OIHOTO
yaca.

B TpomMyecKMX HIMPOTaX HEMEPUOAUYECKUE W3MEHEHMSI TEMIIE-
paTypbl MEHEE 3HAYMTENbHBl U HE TaK CWIBHO HApyLIAlOT CYTOYHBIA
XOII TEMIIEPATYPHI.

Henepuoduueckue uzmenenus memnepamypbl C653aHbl 21A6HbIM 00pa-
30M ¢ adgekyueli 6030ywHbIX Macc U3 opyeux paiionoé 3emau. OcoOGEHHO
3HAYUTEJIbHbIE MOXOMONAaHMs (MHOTAA HA3bIBAEMBIE B0IHAMU X0100a)
MPOUCXOIST B YMEPEHHBIX IIIMPOTAX B CBSI3U C BTOPXEHUSIMU XOJIOTHBIX
BO3IYIIIHBIX Macc U3 ApKTMKM U AHTapkTuasl. B EBpone cuibHbIE
3MMHHE TTOXOJIONAHHUs OBIBAIOT TAKXKE NMPU MPOHUKHOBEHUMU XOJIOA-
HbIX BO3NYILIHBIX MacCc C BOCTOKa, a B 3amagHoit EBpome — c eBpo-
nefickoit Tepputopun Poccuu. XonomHble BO3MYILIHbIE MAacChl MHOTHAA
npoHukalor B CpennzeMHOMOPCKuUiA OacceitH U nmaxe mocruraiot Ce-
BepHOii Adpuku u Tlepenneit Asun. Ho yauie oHu 3amepkuBaiorcs
nepen ropHbIMU XpeGTamu EBpOIMBI, pacrnonoXeHHBIMH B ILUPOTHOM
HaIpaBJIcHHH, ocobeHHO mepen Anbnamu M KaBkazoM. IloatoMy k-
Matudeckue ycinousi CpemnseMHOMOpPCKOro 6acceifHa u 3akaBKa3bs
3HAYUTENBHO OTIMYAIOTCA OT YCJIOBUM OGIM3KMUX, HO 6ojee CEBEPHBIX
pailoHOB.

B A3y X0JOmHBIM BO3MyX CBOOOOHO MPOHMKAET JO TOPHBIX Xped-
TOB, OrPAHMYMBAIOLLMX C 0Ta U BOCTOKA TEPPUTOPHUIO CPEAHEA3UATCKUX
pecnyOiuK, Mo3ToMy 3MMbI Ha TypaHCKOl HM3MEHHOCTH HOCTATOYHO
xononHel. Ho Takue ropHbie MaccuBbl, Kak [lamup, TsaHb-1llaHb, An-
Taii, TubeTckoe Haropbe, He roBopsi yxe o I'MMajasix, SIBJISIIOTCS Tpe-
ILITCTBUSIMU VTS JAJIbHEHIIIEr0 MPOHUKHOBEHUSI XOJIOMHBIX BO3MYLIHBIX
Macc K Iory. B penkux ciaydasix 3HaYUTE/IbHbIE aJBEKTHBHbIE MMOXOJIO-
JaHus HaOmomaiorcs, onHako, U B UHmuu: B IleHmxabe B cpeaHeM
Ha 8—9°C, a B Mapte 1911 r. reMneparypa ymnaia Ha 20°C. XosoaHble
MAaccChl IIPU 3TOM OOTEKAIOT TOPHbIE MACCHUBHI C 3amana. Jlerdye u yaie
XOJIONHBIM BO3MyX NMPOHUKAET HAa IOTO-BOCTOK A3UM, HE BCTpedas Mo
IyTH 3HAYUTEJIbHBIX Tperpam.

B CeBepHoit AMepHKe HET TOPHBIX XpeOTOB, MPOXOMSIIMX B LLIHU-
POTHOM HarpaBieHUH. [103ToMy XOJOQHbIE MACChl APKTUYECKOIO BO3-
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Jyxa MOTYT 6ecrnpemnsTCTBEHHO paclpOCTpaHATbcS n0 Pnopunbl U
MeKCHKaHCKOro 3ajIivBa.

Han okeaHaMM BTOpDXXEHHSI XOJIOAHBIX BO3AYIIHBIX MAacC MOTYT
DIyOOKO MPOHHUKATh B TPONMMKHK. KOHEYHO, XOJNOMHBINA BO3AyX IOCTE-
IIEHHO NporpeBaeTcsl Hal TEIUION BOIOi, HO BCE XK€ OH MOXET BbI3bI-
BATh 3aMETHbIE MMOHIKEHUS TEMIIEPATYPBI.

BTopxxeHus: MOPCKOrO BO3MyXa U3 CPEAHMX HIMPOT ATJIaHTUYECKO-
ro okeaHa B EBpomny co3maloT MOTEIUIEHUS 3MMOM M TOXOJIONAHMS
jgetoM. YeM paneiie B ImyOb EBpa3uu, TeM MEHbIIIE CTAHOBHUTCS ITOBTO-
PAEMOCTb aTJIAHTUYECKMX BO3MYLIHBIX MAacC M TEM OoJbllie MEHSIOTCS
HaJ MaTepUKOM HUX IepBOHaYyaJibHbIE cBoMcTBA. Ho Bce Xe BiMsIHHME
BTOPXCHUI C ATIAHTMKM Ha KIMMAT MOXCHO TPOCJIECAUTh BIUIOTH JO
CpenHecubupckoro riockoropbs U CpenHeit A3uu.

Tpormuyeckuit Bo3ayx Bropraetcsa B EBpomy M 3MMOi, U JIETOM U3
CeBepHoil AGpUKH M U3 HU3KUX LIMPOT ATIaHTUKU. JIETOM BO3MYIIHEIE
Macchl, OJIM3KMe MO TeMIlepaType K BO3MYIIHBIM MaccaM TPOITMKOB U
MO3TOMY TaKX€ Ha3bIBAEMbBIC TPOITUYECKHM BO3IyXOM, (POPMHPYIOTCH
Ha tore EBporbl win npuxonsat B EBpomy u3 Kasaxcrana u CpenHeii
Asuu. Ha A3uatckoit Tepputopuu Poccum jetom HaO/0mal0TCs BTOP-
XEHUs1 TponmuyeckKoro Bo3myxa U3 Monromuu, CeBepHoro Kuras, u3
I0XHBIX paiioHoB Ka3saxcraHa u u3 mycteiHb CpenHeit A3uu.

B oTmenbHBIX Caydasix CWIbHBIC TMOBBILICHUS TEMIIEPATYpHl (IO
+30°C) mpH JIETHHX BTOPXEHHSX TPOIMYECKOro BO3AyXa PaclpocTpa-
Hsorest 1o KpaitHero Cesepa Poccuu.

B CeBepHyio AMEpUKY TPOIMYECKUI BO3AyX BTOPraeTcs Kak ¢
Tuxoro, TaKk U ¢ ATIAaHTHYECKOrO OK€aHa, 0COOEHHO ¢ MEKCHKAHCKOro
3amBa. Ha caMoM Marepuke Macchl TPOITHYECKOTO Bo3myxa opMupy-
10Tcsl Han Mekcukoii u torom CIIIA.

Haxe B obnactu CeBepHOro nojioca TeMIiepaTypa BO3mMyxa 3UMO
VHOT/IAa MOBBIIIAETCA A0 HY/ISI B PE3YJbTaTe€ aaBEKIIMU U3 YMEPEHHBIX
IIMPOT, MIPUYEM MOTEIUIEHUE MOXHO TPOCIEAUTh BO BCeit Tporocdepe.

Tlepemewenun 603dywHbIx Mmacc, npugodsuue K a08eKMUHbIM UMe-
HEHUAM meMnepamypbl, CE:A3aHbl C YUKAOHUHECKOU dessimenbHocmblo (O He
cM. noapobHee B 1. 7).

B MeHee 3HAYMTEJIBHBIX MPOCTPAHCTBEHHBIX MaclITabax peskue
HEMEPUOANYECKUE M3MEHEHUS TEMIIEPATyphl MOTYT OBITH CBSI3aHHI C
thenamu B TOPHBIX paifoHaX, T.e. ¢ anMabaTUYECKMM HArpeBaHMEM BO3-
Jyxa MPU €ro HUCXOASIUEM ABMXKEHUHU (CM. TaKxke I 7).

12. TEMIIEPATYPbI BO3AYIHIHBIX MACC

12.1. B xaxaplif OTAENBHBIA PaifoH 3e€MJIM BO3QYIIHbIE MAacChl
PazIMYHOIO MPOUCXOXKICHUS MPUXOAIT C Pa3HbIMHU, XapaKTEPHBIMHU
I HUX TeMIlepaTypaMu. OTH TEMIIEPATyPhl I KaXIOro MECTa CBOM:
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HanpUMeEp, apKTUYECKHH BO31yX, HOCTUTHYB KpbiMa, mMeeT GoJee
BBICOKYIO TeMITepaTypy, yeM Ha beiom Mope. XapakTepHasi TeMIiepa-
Typa Ul KaXIOro THIAa BO3MYIIHBIX MAacC B JAHHOM MeCTE€, KOHEYHO,
MEHsIeTCSl IO ce30HaM M MecsiliaM roga. HakoHell, B JaHHOM paiioHe
U B JAaHHOE BpeMs roja TeMIIEpaTypbl BO3AYLIHBIX MacC OTHOrO U
TOTO X€ TUMA B Pa3HbIX CIy4yasix HE BIIOJIHE OAMHAKOBBIE. MOXHO
TOJIBKO YKa3aTh MX IMpPENeNbl U CpeaHue 3HaueHus. st mpumepa npu-
BEIEM HEKOTOphIE HAHHBIE O MPU3EMHBIX TEMIIEPATYpaX BO3MYIITHBIX
Macc pa3HbIX TUIIOB B MockBe.

Konmunenmanonviii apxmuveckuii 60o30yx ¢ bapeHiiea 1 Kapckoro
MOpEH NMPUXOAUT B pailoH MOCKBBI CO CpPEIHEH TEMIIEPaTypoil B sSIH-
Bape —19°C, B Mapte —13°C, B anpene +1°C, B uio”e +10°C, B aBrycre
+11°C, B okTsi6pe +4°C u B Hosiope —10°C. B TO Xe BpeMsi MopcKoii
noaspHolié 603dyx ¢ ATJIAHTUKU TIPUXOOUT B MOCKBY CO CpETHUMH TEM-
neparypamu B siHBape —1°C, B Mapte +1°C, B ampene +4°C, B HIOHe
+13°C, B asrycte +15°C, B okTsi6pe +5°C u B Hosi6pe +2°C. Kommu-
Henmanvhblti mponuveckuii 6030yx ¢ 1ora Esponsl win u3 CpenHeid
A3uM uMeeT TeMmriepaTypy B HMIoHe +24°C, B asrycte +26°C. Takum
00pa3oM, B apKTUYECKOM BO3IyXe TeMIiepaTypa ObICTPO HapacTaeT OT
MapTa K amnpeJiio U TakK Xe ObICTPO MamaeT OT OKTAOPS K HOsIOpI1o. DTO
BIIOJIHE OOBSICHUMO PE3KMM U3MEHEHHEM DaJUallMOHHBIX YCJIOBHH B
ADKTHKE OT 3UMBI K BECHE U OT OCEHM K 3UMe. B MOpCKOM MOJIIpHOM
BO3IyXe I'OIOBOIT X0 TeMIlepaTyphl 0oJiee TUIABHBINA U ¢ MEHBILIEH aMIUTH-
Tynoi. 3uMoi1 MOPCKOI MOJSIPHBIN BO3MyX IOpa3io TeIvlee apKTUYECKO-
ro, a JIETOM €ro TEMIIEpaTypa JIMILb HEMHOTO BBIlLIE. 3aTO TPOIMYECKUIA
BO3IyX B MOCKBE JIETOM HAMHOTI'O TEIUIEE MOPCKOTO MOJISIPHOTO.

12.2. Belllle TIpUBENEHH cpedHue memnepamypbsi. B OTOENbHBIX
CJTy4asiX BTOPXXEHHME apKTHYECKOTro BO3OyXa 3MMOIl OOYCIOBIMBAIOT B
Mockse ropasno 6onee CwibHble MOpo3bl. [Ipu 3TOM B Havajie BTOp-
KEHHUSI apKTHYECKOTO BO3IyXa TeMIIEpaTrypa He ObIBA€T OYEHb HU3KOIA.
Ho ecnu Bo3myx uTeNbHO 3aHMMAeT palioH MoOCKBBI, TeMIlepaTrypa
JIOTIOJTHUTEJIBHO TOHMXKAETCSI HOYb OT HOYM BCJICACTBME DadyallMOH-
HOT'O BBIXOJIAXKMBAHMSI.

Mopckoit noyisipHbIN BO3MyX 3UMOII HEPEAKO IPUHOCUT B PailoH
MoOCKBBI OTTEIEN, HO C TCYEHUEM BPEMEHHU U OH BBIXOJIAXHMBAETCS U
TpaHcOpMHUpPYeTCSI B KOHTMHEHTAJIBHBIA MOJSIpHBIA BO3myx. JleToM
TpaHchOpMAIMsI MOPCKOTO MOJIAPHOTO BO3dyXa B KOHTHUHEHTAJIbHBIN
MPOSIBJISIETCS] B HArpEBaHUM BO3IyXa.

Ha rore Poccuu u ocobeHHo B CpemHeit A3UM apKTHYECKUI WK
MOPCKOI1 TOJISIPHBIA BO3MyX JIETOM 33 HECKOJIBKO THEH MpOrpeBacTcs
HACTOJIKO, YTO ITOJIy4YaeT TEMIIEPATypy, XapaKTepHYyIO IJIs TpoInuye-
CKOro BO31yXa, T.€. OH TPaHC(HOPMHUPYETCS B TPOMUYECKUI BO3MYX.
3umoit npouecc TpaHchOpMALMKA OrPaHUYUBAETCS MPEBpALLEHUEM
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apKTHYECKOTrO WJIM MOPCKOIO MOJISIPHOIO BO3MyXa B KOHTHHEHTAJIbHBIN
MOJISIPHBIA C JHOCTATOYHO HM3KMMM Temitepatypamu. IIoHSTHO, 4TO
pa3HMlIa B TpaHChOpMallUM 3UMOM U JIETOM OOBSICHSIETCSI COBEPLLIEHHO
Pa3IMYHBIMHU YCJIIOBUSIMH B ITOCTYTUIEHMH COJIHEYHOU paguallid B 3TU
CE30HHBI.

Paznuuusa B TemmepaTypax BO3IYLIHBIX MacC COXpPaHSIOTCS U B
BBICOKHUX CJIOSIX TPOMOC(HEPHI.

Mexay BO3IyLIHBIMU MacCcaMM €CTb U XapaKTEPHBIE pa3IMyMs BO
énaxnchocmu. Tpormuyeckuii Bo3myx oOsazaeTr HauOOJIBLIMM BJIArOCO-
JepXaHUEeM, MOPCKO# MOJIAPHBIA — HECKOJIBKO MEHBLIUM, apKTHYe-
CKMI — HaMMEHbUIIUM. B KOHTMHEHTAJILHOM TOJISIPHOM BO3IyXE BJa-
roCOAEpXaHUe JOCTaTOYHO BLICOKO JIETOM M HMU3KO 3UMOM. Tak xe
Pa3TMYalOTCs BO3MYLUIHBIE MAcChl M IO COACPXAHWIO MbLUIM, HOHOB,
aaep KOHIEHCALUH.

13. MEXIYCYTOYHASA U3MEHYNBOCTDb
TEMIIEPATYPBI

13.1. Xapaxmepucmuxoti nenepuoduueckux Kone6aHuii memnepamypbol
6 MOM UAU UHOM MeECIe MONCEM CAYHCUMb MeNCOYCYMOHHAS UIMEHHUBOCNTb
memnepamypbi, m.e. cpeoHee usMeHeHue Cpedneli Cymo4Holi memnepamypbi
8030dyxa om OOHUX CYMOK K Opyeum.

Eciau Obl He ObUIO HENMEPHMOAMYECKMX MU3MEHEHHWM, CPEAHSS Cy-
TOYHAsl TeMIlepaTypa IE€Hb OTO AHS OCTaBajlach Obl MOYTU HEU3MEH-
HOHM, TOYHee, IUTABHO M3MEHsIach ObI OT CYTOK K CyTKAM Ha OYE€Hb
MaTyl0 BEJIMYMHY. B NEHCTBUTEIBHOCTH CPENHSISi CYyTOYHAsl TEMIIepary-
pa MEHSIETCS OT CYTOK K CYTKaM IO-pa3HOMY, a MHOTA M OYE€Hb PE3KO
B CBSI3M CO CMEHOM BO3MYIIHBIX MacC. B OTOENbHBIX CTyyasiX 3TH U3Me-
HEHHUsI MOTYT JOCTMIaTh B cpemHux mmportax 25°C u jmaxe 35°C, HO
00bIYHO OHH 3HAYMTEIBHO MEHbBIIIE — BCETrO HECKOJIBKO IPaIyCoB.

Bo3bMeM abGCONIOTHBIE 3HAYEHUS] MEXIYCYTOYHBIX M3MEHEHUM
TEMIIEpaTyphl 3a MHOTOJIETHMH mepuon, He oOpaluasi BHUMAHUA Ha
3HaK (T.e. Ha TO, pacTeT JIM TEMIIepaTypa OT OOHHUX CYTOK K IPYTMM
WIM TagaeT), U BBIBEJEM M3 HUX CPEIHIOI0 BEJIMYMHY MEXIYCyTOYHOIO
U3MEHEHMS. DTO U GYIET MexncOyCymouHas uamMeH4Uu8ocns memnepamypbl.
Hapsimy ¢ MHoroseTHeil cpemHeil aMIUIMTYOOM CYTOYHOTrO XO4a OHa
ABJISIETCS OMHOM U3 KIMMAaTUYECKUX XapaKTEPUCTHK.

Mexcdycymounan uzmenuusocmo memnepamypvi mem 6Ooavuie, yem
Yawe u uem cunbHee a0BeKMUGHble USMEHEHUs memnepamypobl, Npoucxo-
Oawue 6 0anHOU MecmHoCcmU.

13.2. Mexcdycymounas uzmenuusocmov memnepaniypbl Heb6oavuias 6
mponukax u eozpacmaem ¢ wupomoi. B mopckom kaumame ona menbvue,
YemM 68 KOHMUHEHMAAbHOM, NOMOMY 4MO HA0 Mopem memnepamypHbie
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15. TOAOBAAL AMILIMTYIA
TEMIIEPATYPbI BO3IYXA

Bce Bo3myilHbIE MacChl 3MMOM XOJIOAHEE, a JIETOM TeIUIee, MO3TOMY
TeMIIepaTypa BO3QyXa B KaXIIOM OTIEJIIBHOM MECTE MEHSIETCS 6 2000-
60M x00e: CpeTHUE MECSTYHBIE TEMITEPATyphl B 3UMHHUE MECSLIbI HIDKE,
B JIETHUE — Bbillle. BBHIYUCIIMB IsI KAKOTO-THOO MeCTa CpeIHHUE Me-
CSYHbIE TEMIIEPATYPhI IO MHOTOJIETHEMY pSITy HAONIONEHUI, YBUIMUM,
YTO OHM IUIABHO MEHSIIOTCS OT OMHOIO MeCsIla K APYToMYy, MOBBILLIASCH
OT siHBapsi WM (eBpaisi K MIONIO WIM aBTYCTy U 3aTeM IOHUXKAasCh

(puc. 5.8).

;g Pa3znocmb cpednux mecaunvix mem-
nepamyp camoeo mennoz0 U Camoz