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MEXAHM3Mbl ATMOC<l>EPHbIX BMXPEM 

B. IT. MeJihHHKOB, II. II. CMyJihCKHH 

Jflicmumym KpuocrjJepbt 3eMJ!U CO PAH, 625000, T10MeHb, al R 1230, Pocc= 

A1mm13 m1TepaTypHbIX 11cToq1n1KOB 11 BhIIIOJIHeHHhIX HaM11 :3Kcnep11MeHTaJihHh1x 11ccJie;wsaH11i1 yKa3hrnaeT 
1m pewalOIL\YIO pOJib 5!BJieHl15! CTOKa npa!L\alOIL\ettC5! cpe):lbl B B03Hl1KHOBeHl111 s11xpei1 pa3Hb!X Macwrn6os, B TOM 
q11cJie 11 B aTMOCcjJepe 3eMJil1. BalKHbIM B HayqHOM 11 npaKT11qecKOM OTHOWeHl111 5!BJl5!10TC5! MexaHl13Mbl 
cjJopM11posaHl15! IJ,11PKYJI5!ll,1111: np11 CTOKe cpe):lbl c Il0):1Il11TKOi1; np11 ac11MMeTp11qHoM CTOKe ycnOKOeHHOtt cpe;:ihl; 
np11 OTHOCl1TeJihHOM ):IBl1lKeHl111 CTOKa 11 np11 CTOKe aTMOCcjJepHoro B03;:iyxa, B3al1MO):lei1crny10IL\ero c spaw_al0-
IL\ettc5! nJiaHeToti. B nocJie;:iHeM cJiyqae BhI5!BJI5!IOTC5! oco6eHHOCT11 pa3n11T115! :3Hepr1111 s11xpeti s ap11):1 HbIX 11 
ryM11):1HblX ycJIOBl15!X 11 11X 3Haq11TeJibHa5! pOJib B JiaTepaJibHOM, B TOM q11cJie 11 B TpaHCKOHTl1HeHTaJibHOM 
nepeMe!L\eHl111 pa3HOTeMnepaTypHblX B03):1ylUHblX Macc, qTO He MOlKeT He 0TpalKaTbC5! Ha napaMeTpax MHOroJieT­
Hei1 Mep3JIOTbI nJiaHeTbI. Ot.Ies11;:iHo TaKlKe, t.ITO 311MH11e aHT11u,11KJIOHhI c 11x ;:ioM11H11py10IL\l1M BJil15!H11eM BbIXO­
JialK11BaH115! nosepxHOCTl1 6Jiaronp115!TCTBYIOT pa3B11Tl110 MHOroJiernei1 Mep3JI0Tbl. B TO lKe BpeM5! IJ,11KJl0Hbl, 
npo;:iyu,11py10w_11e 0611JibHb1e cHerona;:ib1, cnoco6crnyIOT npe;:ioxpaHeH1110 3eMHbIX He;:ip OT c11JibHOro nepeoXJialK;:ieH115!. 

Buxpu, KpuocrjJepa, cmOKOBbtu MexaHU3M, o6pa3o6aHue, l{UPK)il!Rl{UR, :mepiUR cmoKa, U30MOp!/JU3M 

THE MECHANISMS OF THE ATMOSPHERIC VORTEXES 

V. P. Melnikov, J. J. Smulsky 

Institute of Earth's Cryosphere, 625000, Tyumen, P.o. 1230, Russia 

The analysis of the experimental researches fulfilled by authors and background shows that the drainage 
phenomenon of the rotated medium has a decisive role in appearance of the different scales vortexes, including 
the Earth ' s atmospheric vortexes. In the scientific and practical aspects the formation mechanisms of circulation is 
important: at the drainage of liquid with feed; at the asymmetric drainage of previously immovable liquid; at the 
relative moving drainage and at the atmospheric air drainage interacting with a rotated planet. The features of 
development of vortexes energy in arid and humid conditions and their significant role in lateral transfer, including 
transcontinental transfer of the different temperature air flows, may be reflected on the permafrost parameters of 
planet. It is obviously also, that anticyclones with their winter radiation supercooling of the surface favour to 
permafrost development. At the same time cyclones, especially in the winter, producing plentiful snowfall, promote 
protection earthly entrails from strong supercooling. 

Vortex, cryosphere, drainage mechanism, formation, circulation, energy of drainage, isomorphism 

BIIXPEBbIE .sIBJIEHII51 II KPIIOC<DEPHbIE ITPOU:ECChl 

ATMocct>epa HrpaeT sechMa cym,ecTBeHHYIO 
pOJib B cPOPMHpOBaHHH o6JIHKa 3eMJIH, B o6pa30-
BaHHH KpHocct>ephr, ee 3BOJIIOIJ;HH. 0JJ;HHM H3 Me­
xaHH3MOB ee B03JJ;eHCTBH5I 5IBJI5IIOTC5I BHXpH. 
HarrpHMep, rrepettoc IJ;HKJIOHaMH ctte)KHhIX Mace B 
3anaii;ttoil H Cpeii;tteil CH6HpH crroco6cTByeT yse­
JIHqettHIO TeITJIOH30JIHpy10m,ero 3HMHero ITOKpOBa. 
A BhIXOJia)KHBaHHe rroii;cTHJiaIOm,eii: rrosepxHOCTH B 
rrepHOA 3HMHHX attTHIJ;HKJIOHOB B BocToqttoii: CH-
6HpH crroco6cTByeT IlOHH)KeHHIO TeMrrepaTypbI ITOA­
CTHJiaJOm,e:H rrosepxHOCTH. B ii;pymx ycnoBHSIX 
o6HJibHbIH CHe)KHbIH ITOKpOB MO)KeT B pe3yJinTaTe 

3aT5IrHBaHH5I rrepHOJJ;a CHeroTa5IHH5I rrpHBOAHTb K 
06pa3osami:10 CHe)KHHKOB, JieJJ;HHKOB H seqHQH Mep-
3JIOTbI. 3TO H cenqac tta6JIJOJJ;aeTC5I B ropHbIX 
paii:ottax, HarrpHMep s6JIH3H EanKaJia, H, B03MO)K­
Ho, B rrpOIIIJIOM 6hIJIO OJJ;HHM H3 MexaHH3MOB Ha­
c;:Tyrrnemrn JieJJ;HHKOBbIX 3ITOX. 

~ B. fl. MeJibH11Kon, tt. tt. CMyJibCKHii, 1997 

BHxpeBhre rrpou;ecchr qacTo rrpHBOASIT K atto­
MaJihHhIM H3MeHeHH5IM rroroii;hr. HarrpHMep, rrpo­
JJ;OJI)KHTeJihHoe IlOTerrJieHHe B rrepso:H ITOJIOBHHe ii;e­
Ka6p5I 1971 r. Ha 5° -6° BhIIIIe cpeii;tte:H, ocym,ecTB­
JISIJIOCh c ITOMOIIJ;blO IJ;HKJIOHOB' KOTOpbre rrepeMe­
m,aJIHCb no cesepy Esporrhr B TeqeHHe HeCKOJihKHX 
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B. II. MEJ!bHHKOB, Jf. Jf. CMYJ!bCKJffi 

HegeJih H 11.ocTHraJIH BocTO'-IHOH Ctt6HpH [llozocnH, 
1976]. B 11.pyroM cJiy'-Iae MOIIl,HhIH aHTHIJ,HKJIOH, B 

KOTOpOM, KaK H3BeCTHO, cyIIl,eCTByeT 5!CHa5! noroga 

H OTPHIJ,aTeJihHbIH pagI-Iall,HOHHhIH 6aJiaHC, B KOHIJ,e 

5!HBap5! 1972 r. npHBeJI K pe3KOMY nOXOJIOIJ.aHHIO Ha 

TeppttTop1rn OT fpeHJiaHIJ.HH 11.0 iora KaBKa3a H 

CpegHeil. A3HH. HanpHMep, TeMnepaTypa B r. Kym­

Ka ynaJia 11.0 -25 °C. TaKHe aHoMaJIHH '-IaCTO Ha6JII0-

11.aIOTC5!. Bo3MO)KHO, '-ITO H3BeCTHhre B HcTopHH cJiy­

'-IaH 3aMep3aHH5! 1IepHoro MOp5! 6hIJIH o6ycJIOBJieHhI 

BJIH5!HHeM MOIIl,HhIX aHTHIJ,HKJIOHOB. 

11,HKJIOHbI H aHTHil,HKJIOHbI B ceBepHOM noJiy­

mapHH [llozornH, 1976] o6ecne'-IHBaIOT nepeHOC 

TenJihIX H BJia)KHbIX Mace B03gyxa c IOra Ha ceBep, 

a xoJIOIJ.HhIX H cyxttx - c ceBepa Ha ior. AHa­

JIOrH'-IHOe npOHCXOIJ.HT H B IO:>KHOM noJiymapHH. 

Cneu,ttaJIHCThI [ ll ozocnH, 19 7 6 ] C'-IHTaIOT, '-ITO ecJIH 

6hI He ocyII1,eCTBJI5!JIC5! HenpepbIBHbIH o6MeH B03gy­

xa Me:>Kgy HH3KHMH H BhICOKHMH illHPOTaMH, TO B 

TponHKax 6bIJia 6hI HeBhIHOCHMa5! :>Kapa, a B BbI­

COKHX H cpegHHX mHpOTax CT05!JIH 6bI CHJibHbie 

Mopo3hr H HY JieBa5! H30TepMa cMeCTHJiaCh 6hr 6oJiee 

'-IeM Ha 10° K 3KBaTOpy. TaKHM o6pa3oM, npH 

nOHH:>KeHHOM Me:>KmHpOTHOM o6MeHe, cpegH5!5! TeM­

nepaTypa noBepXHOCTH MO)KeT 3Ha'-IHTeJibHO no­

HII3HTbC5! H Ha'-!HeTC5! ¢opMHpOBaHIIe MHOroJieTHe­

Mep3JihIX nopog. ITo3TOMY CMeHa U.IIPKYJI5!Il,HH aT­

Moc¢ephr B npomJIOM MOrJia TaK)Ke npIIBOIJ.IITb K 

HaCTynJieHHIO JiegHHKOBhIX 3nox. 

IT pIIBegeHFihre paccy:>KgeHH5! CBIIIJ.eTeJihCTBy­

IOT, '-ITO 6e3 BIIxpeBoro nepettoca cTpyKTypa Kpttoc­

¢ephl 6brJia 6hr cyII1,ecTBeHHO IIHOH. ITo3TOMY II3Me­

HeHIIe ycJIOBHH Ha 3eMHOH noBepxHOCTH, BegyII1,ee 

K yMeHhilleHIIIO IIJIII yBeJIII'-IeHIIIO 3HeprHH BIIxpeH., 

npHBOIJ.HT K II3MeHeHII5!M B KpHoc¢epe 3eMJIH. 3TH 

ycJIOBII5! MOrJIH H3MeH5!TbC5! B npOIIIJIOM, MoryT 

H3MeH5!TbC5! B 6y11.yII1,eM, B TOM '-IIICJie 6Jiarogap5! 

ge5!TeJihHOCTH '-IeJioBeKa. HanpttMep, ¢opMIIpoBa­

HHe BIIxpeH. CB5!3aHO c aJib6e11.o 3eMHOH noBepx­

HOCTH, ee BJia:>KHOCTHbIM pe:>KHMOM, Ha KOTOphre 

MO:>KeT OKa3aTh BJIII5!HHe ge5!TeJihHOCTb '-!eJioBeKa 

npH pacnamKe u,eJIHHHbIX 3eMeJih, Bbipy6Ke JieCOB, 

ocyIIIeHHH 6oJioT II T. 11.. ITo3TOMY 6e3 H3y'-IeHH5! 

npIIpOIJ.bI aTMoc¢epHhrx BIIxpeH., BCKphITH5! Mexa­

HII3MOB IIX B03HIIKHOBeHH5! HeB03M0)KH0 nOH5!Tb 

MexaHII3MbI ¢opMIIpOBaHII5! KpIIoc¢epbI 3eMJIII B 

npomJioM II npegcKa3aTh ee noBegeHHe B 6y11.yII1,eM. 

Ceil.'-Iac 3Ha'-IeHIIe BIIxpeBhIX npou,eccoB He npeg­

CTaBJI5!eT COMHeHHH H OHH BKJIIO'-IeHhI B TaKIIe 

rJio6aJihHbre npoeKThI II3y'-IeHII5! 3eMJIH, KaK 

HanpHMep ,,3Koc-A" [AeaHeCOB U op., 1992 ]. 

r JIOBAJibHbIE UMPKY JHIU.IU1 
A TMOCCDEPbl 

BIIxpII 5!BJI5!IOTC5! OIJ.HIIMII II3 3aMe'-IaTeJihHhIX 

¢eHOMeHOB npIIpOIJ.bI. 0HH o6pa3yIOTC5! B aTMoc¢e­

pe, B BOil.HOH cpege, Ha6JIIOIJ.aIOTC5! Ha gpyrIIX nJia­

HeTax, HanpIIMep, Ha IOnIITepe. 3Be3ghr o6pa3yIOT 
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cnIIpaJihHhre CTPYKTYPhI - raJiaKTHKH, IJ.BII:>KeHIIe B 

KOTOpbIX HanOMHHaeT BIIXpeBoe. He IICKJIIO'-IeHO, 

'-ITO 3JieMeHTapHhie '-IaCTHil,hI, KaK 3TO npegnoJiara­

IOT MHOrHe HCCJiegoBaTeJIII, 5!BJI5!IOTC5! BIIxpeBbIMH 

CTPYKTypaMH. ITo-BHIJ.IIMOMY, HaH60Jihmee BJIII5!­

HHe Ha )KH3Hb OKa3hIBaIOT BIIxpeBhie 5!BJieHH5! B 

aTMoc¢epe. 3TO II noBcegHeBHO HeCyIIl,IIe HaM 

IJ.O)KIJ.b HJIH 5!CHYIO norogy Il,HKJIOHbI H aHTHil,IIKJIO­

Hhl, 3TO H 6oJiee pegKIIe 5!BJieHII5!, HO rp03Hhie H 

npIIHOC5!IIl,IIe 6egCTBII5! - TpOnH'-IeCKHe TaHcPYHbl H 

cMep'-IH. ITocpegcTBOM BIIxpeH., '-Iepe3 aTMoc¢epy, 

Ha 3eMJIIO oKa3hrnaeT BJIH5!HIIe CoJIHu,e, a, B03MO:>K­

Ho, II gpyrtte tte6ecHbie TeJia. BnepBhre Ha 3TO 

o6paTIIJI BHHMaHHe aJITaHCKIIH JII06HTeJih-MeTeopo­

JIOr A.B.Ll,h5!KOB [,4bm::oe, 1974 ]. Ha6JIIOIJ.a5! 3a 

COJIHe'-IHhIMH n5!THaMH, OH onpegeJI5!JI Il,IIKJIOHaJih­

HYIO II aHTHIJ,HKJIOHaJihHYIO ge5!TeJihHOCTh, a '-Iepe3 

Hee norogy H KaTaCTPOcPH1IeCKIIe yparaHhI Ha BCeM 

3eMHOM mape. B HaCT05!II1,ee BpeM5! BJIH5!HIIe coJI­

He'-IHOH aKTHBHOCTH Ha BIIxpeBhie npou,eCChI B aT­

Moc¢epe CTaHOBIITC5! npegMeTOM HCCJiegoBaHIIH 

[AeaHecoe u op., 1992 ]. 
3eMJI5! npII CBOeM IJ.BH)KeHIIII B Me)KnJiaHeTHOH 

KOCMH'-IeCKOH cpege B3aHMOgeil.cTByeT c Heil. '-Iepe3 

CBOIO aTMoc¢epy. Ee op6ttTaJihHoe IJ.BII)KeHIIe co 

CKOpOCTbIO 30 KM/ c nepeXOIJ.IIT K HY JieBOH CKOpOCTII 

cpegbI B HeKOTOpOH o6JiaCTII, nO-BHIJ.HMOMY' '-!aC­

TII'-IHO yBJieKaeMoil. 3eMJieil.. B 3TOH o6JiaCTH npo­

HCXOIJ.HT cyTO'-IHOe BpaII1,eHHe 3eMJIH c oKpy:>KHOH 

CKOpOCThIO Ha 3KBaTOpe OKOJIO 0.5 KM/ c. B HH:>KHeM 

CJIOe aTMoc¢epbI 3Ta CKOpOCTb BHa'-IaJie paCTeT no 

3aKOHY KBa3IITBepgoro BpaII1,eHII5!, 3aTeM no IJ.OC­

TII:>KeHIIIO MaKCHMyMa OHa IJ.OJI)KHa yMeHhillIITbC5! 11.0 

HYJI5! Ha rpaHIIIJ,e YBJieKaeMoil. o6JiaCTH. 

011.HaKo BOKpyr MHOrIIx BpaII1,aIOIIIHXC5! TeJI 

[L(ecceeu<t, 1984], B TOM l.JIICJie II 3eMJIII, B 3KBa­

TOpIIaJihHhlX o6JiaCT5!X HaXOIJ.IITC5! 11.IICnepcHoe Be­

IIl,eCTBO, KOTOpoe 06pa3yeT IJ.HCKII, no11.06Hbie KOJib­

u,aM CaTypHa [E;iuox u op., 1991] IIJIH YpaHa. 

Li,BH)KeHHe '-IaCTHil, npoHCXO/l.IIT c OKPY)KHOH cKopo­

CThIO (nepBOH KOCMH'-IeCKOH)' KOTOpa5! y noBepx­

HOCTII 3eMJIH npH6JIH:>KaeTC5! K 8 KM/ c, '-ITO B 16 pa3 

6oJihIIIe npH3eMHOH CKOpOCTH aTMoc¢epbI Ha 3KBa­

Tope. EcJIH 6hr Bo BCeM 3TOM npocTpaHcTBe cpega 

6hlJia OIJ.HOPOIJ.HOH, TO TaKa5! aTMoc¢epa B6JIH3H 

3KBaTopa BpaIIl,aJiaCh 6bI 6hICTpee, '-IeM noBepXHOCTb 

3eMJIH. Ho nJIOTHOCTh aTMoc¢ephr c ygaJieHIIeM OT 

3eMJIII nagaeT, n03TOMY B031J.eHCTBIIe 3KBaTOpIIaJih-

Ta 6 JI 11 !.\a 1. IIepHO,[lhI Bparn;eHHll aTMoccj>eph1 
He6ectth1x TeJI Ha pa3HhIX urnpoTax 

He6ernoe 
ITep110,rih1 06parn;ett1111 

TeJio 3KBaTOp 
YMepeHHhie 

urnpOThI 

IOrr11Tep 9q 50 Ml1H 9 q 55 Ml1H 

CaTypH 10 q 14 Ml1H 10 q 38 Ml1H 

BeHepa 4 cyTOK (B o6paT- 243,16 cyTOK 
HYIO CTOpOHy) 

CoJIHI.\e 25,38 CyTOK 

IT01rnpttbre 
06JiacT11 

34 CyTOK 



MEXAHJ13Mhl ATMOCcJJEPHhlX BHXPEff 

Ta 6 n 111\ a 2. IlepHOJlbl KpyrOCBCTHOro o6pall.lCHHll 
o6'hCKTOB B aTMOC<j>epe 3eMJIH OTHOCHTCJibHO ee nosepXHOCTH 

Ha6JIIOJ1aCMb1if o6'beKT BhrcoTa, KM llll1porn 
flep110J1, 

HanpasneH11e l1CT01.(Hl1K 
CyT. 

06JiaKO synKaHa 3Jib-ql1fOH, 16-30 3KBaTOp113JlbH3ll o6naCTb 21 BOCTOK-3ana;:i [KOMfUlelCCflblU MOHU-
4.04 .82 r . mopu11t .. ., 1986] 

B 03JIYWHb!H wap , 1983 r . 17-34 10' -25' IO.ill. 53 BOCTOK-3ana}I [llep6blii Kpyw-
C6emHblU .. " 1984] 

3 0H,[\ 16 30'- 60' 10.w. 12 3ana}l-BOCTOK [Eopuce111co6, 1982] 

Hora .D;HCKa Ha Bpam;emi:e aTMOCcjJepbI CHJibHO 

yMeHhmaeTC5I. TeM He MeHee .D;JI51 MHOrHx 1maHeT 

npocJie)lurnaeTC51 [l{ecceeu'l, 1984] 6oJiee 6bICTpoe 

Bpam;eHne 3KBaTopnaJibHbIX CJIOeB aTMOCcjJepbl no 

cpaBHeHmO co CJI05IMH Ha BbICOKHX IIIHPOTaX 

(Ta6JI. l). HanpnMep, 3KBaTOpHaJibHbie CJIOH CoJIH­

u,a B 1,34 pa3a Bpam;aIOTC5I 6bICTpee nOJI5IpHbIX. 

3KBaTopnaJibHhle cJioH Bettepbr Bpam;aIOTC5I em;e 

6brCTpee H .z:i;a)l(e B .z:i;pyryIO CTOpOHY. 

J(JI51 HH)l(Heif CTpaTOccjJepbl 3eMJIH xapaKTepHO 

.z:i;pyroe H3MeHettne cKopocTH no mnpoTe. IIo pa3-

HbIM .n;aHHbIM [EopuceHIWl3 ll ap., 1982; KoMn.!leK­
CHblU MOHUmopUHZ .. . , 1986; llep13blU r.:pywceem­
HblU . . . , 1984 ], npe.n;cTaBJieHHbIM B Ta6JI.2, BH.D;HO, 

'l!TO 3KBaTopnaJibHbie CJIOH aTMOCcjJepbl Bpam;aIOTC5I 

Me.n;JieHHee noBepxHOCTH 3eMJIH, a B yMepeHHbIX 

nmpoTax - 6hrCTpee. 06 3TOM TaK)l(e CBH.D;eTeJibCT­

By eT nOCT05IHHbIM 3ana.D;HbIM nepeHOC aTMoc¢epHbIX 

5IBJieHnif H a cpe.n;Httx mttpoTax. BnoJIHe B03MO)l(HO, 

'l!TO 6oJiee BbICOKHe CJIOH 3eMHOM aTMOCcjJepbI, KaK 

Ha .z:i;pyrn x rmatteTax , B o6JiaCTH 3KBaTopa Bpam;a­

IOTC5I 6 bI CTpee. I1Me!OTC5I .D;aHHble [MaHK U 8p. , 
1964], 1.fTO an.rnc¢epa spam;aeTC51 6hrCTpee 3eMJIH, 

HaIIpHMep , cp e.D;IDIM n epHO.D; ee paBeH 23 'l! 38 MHH, 

B TO BpeM5I K aK rrepno.z:i; Bpam;eHH5I 3eMJIH - 23 'l! 

56 MJIB. 

I1 TaK , IDvreeTC5l paccorJiacoBaHne CKopoCTeif 

spam;em rn npH3eMHOM aTMoc¢epbr. Otto MO)f(eT 

npHBO.D;H Tb K TaKHM cepbe3HbIM IIOCJie.D;CTBH5IM KaK 

rJI06aJibH a5l CMeHa U.HPKYJI5II.1,HH aTMOCcjJepbl c cy­

m;ecTB eHHbIM H3MeHeHHeM KJIHMaTa IIJiaHeTbI. 

IIpe.D;TIOCbIJIK OH 3TOMY MO)l(eT 6bITb H3MeHeHne B 

npOIIIJIOM HanpaBJieHH5I MarHHTHOro nOJI5I 3eMJIH, 

eCJIH OHO o6y cJIOBJieHO Bpam;eHHeM aTMOCcjJepbl HJIH 
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oKeatta, KaK 3TO npe.z:i;noJiararoT OT.D;eJibHhle aBTOpbr. 

PaccorJiacoBaHne CKopocTeli MO)f(eT npHBO.D;HTb H K 

JIOKaJibHbIM CMeHaM IJ;HPKYJI5II.1,HH aTMOCcjJephl, 

HanpHMep, TaKHM KaK 3Jib-HHHbe [I'yU{UHQ U 8p., 
1993] B TpOnHKax, BO BpeM5l KOTopoH: 3arra.D;Hbie 

BeTpbl MeH5IIOTC5l Ha BOCTO'l!Hbie, 'l!TO, B CBOIO oqe­

pe.D;b, co3.z:i;aeT KaTacTpocjJH'l!ecKHe 3acyxn B A¢pnKe 

H JIHBHH B lfH.D;HH. 

TaKHM o6pa3oM, Bpam;aIOIIIa51.C51 3eMJI5I B KOC­

MH'lleCKOM npocTpaHCTBe HHHI.l,HHpyeT BOKpyr ce65I 

Bpam;aIOm;yIOc5I B BH.D;e BHXp5I aTMoc¢epy. BoJiee 
OT.D;aJieHHbie 'llaCTH cpe.D;bl B 3KBaTOpHaJibHOH nJIO­

CKOCTH HMe!OT Ha nop5I.D;OK 60JibllIYIO OKPY)l(HYIO 

CKOpOCTb, KOTOpa5I .D;OJI)f(Ha conp5IraTbC5I co CKOpo­

CTb!O, o6ycJIOBJieHHOH Bpam;eHHeM 3eMJIH. JI:onoJI­

HHTeJibHO Ha Bee 3TH .D;BH)f(eHH5I HaKJia.D;bIBaeTC5I 

COJIHe'l!HbIH BeTep, a TaK)l(e op6HTaJibHOe .D;BH)l(eHHe 

3eMJIH B Me)l(nJiaHeTHOH cpe.z:i;e . 

B BbICOKHX rnHpoTax B03.D;YIIIHbie Macchl ox­

Jia)l(.n;aIOTC5l, oce.z:i;a!OT H pacTeKaIOTC5I K 3KBaTopy. 

I1x OKPY)l(Ha5I cKopocTb, HarrpaBJieHHa5I c 3ana.z:i;a Ha 

BOCTOK, MeHbIIIe OKPY)l(HOH CKOpocni: 3eMHOH no­

BepxHOCTH, n03TOMY OHH HMeIOT BOCTO'l!HOe Ha­

rrpaBJieHHe, C03.D;aBa5I cesepo-BOCTO'l!HbIH rrpH3eM­

HbIH rraccaT B ceBepHOM IIOJiyIIIapHH H IOI'O-BOCTO'l!­

HhlH - B IO)l(HOM. HarpeTbie B 3KBaTopHaJibHOH 

30He B03.D;YIIIHbie MaCChl B BepxHeM 5Ipyce HanpaB ­

JI5IIOTC5I K noJIIOCaM. BcJie.n;cTBHe 6oJiee BbICOKOH 

OKpy)l(HQH CKOpOCTH OHM npHo6peTaIOT Ha yMepeH­

HbIX IIIHpOTax 3arra.z:i;ttoe HarrpaBJieHHe, ¢opMHPY5I 

10ro-3ana.n;ttbre aHTHnaccaTbI B ceBepHOM noJiyma­

pHH H ceBepo-3arra.n;Hbie - B JO)l(HOM [lllma.!lb, 
1965 ] . 3TOT Me)l(IIIHpOTHbIH o6MeH U.HPKYJI5IU,He:H 

B03.D;YIIIHbIX Mace rrpHBO.D;HT K OTCTaBaHHIO Bpa-

(i 

30° ----

3KBaTop 

Pttc. 1. CxeMbI u,npKyJI.llU,HH aTMoccpepb1 B cesepHOM noJiyrnapHH [IIa.JibMeH u JJ.p., 1973; illTa.Jib, 
1965]. 
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B. fl. M EJibHJ1KOB, Jf. Jf. CMYJibCKJ1H 

111eHH5I aTMoc¢ephl B 3KBaTOpHa.llbHOH 30He, TO eCTb 

K ycToli1rnB0My BOCTOllHOMY nepettocy (Ta6.JI.2) :rr K 

onepe:>KeHHIO, TO ecTb K 3ana.a;HOMY nepeHocy - B 

yMepeHHhIX m:rrpoTax. Bc.Jie.a;cTB:rre Ten.Jioo6MeHa H 

¢a30~blX nepexo.a;oB BO.ll;51HOro napa npOHCXO.ll;HT 

H3MeHeHHe TeMnepaTypbI .ll;BH:>KYillHXC.51 B03.D;YIDHbIX 

Mace, MeH51eTC51 HX BblCOTa. I103TOMY Ha mHpOTax 

30-35° rrpOHCXO.ll;HT BCTpella naccaTHhlX H aHTH­

naccaTHbIX TelleHHH (pHc.1,a) HJIH OHH OT.D;e.llbHblMH 

513bIKaMH (CM. p:rrc.1,6) npophlBaIOTC.51: XOJIO.D;Hble 

MaCCbl K 3KBaTopy, a Ten.Jibie - K nOJIIOCaM [lla.nb­
Me/i u ap., 1973]. Ha mHpOTax 60°-70° y 3eMJIH 

npOHCXO.D;HT BCTpella 513bIKOB Ten.Jioro IOro-3ana.a;Ho­

ro nOTOKa c XOJIO.ll;HblM ceBepO- BOCTOlJ:blM nOTOKOM 

H3 ApKTHKH (CM. p:rrc. l ,a). Ha 3TY ynpolll,eHHYIO 

cxeMy U.HPKY.ll51Il,HH aTMoc¢epbI HaKJia.D;bIBaeTC.51 

B03.D;eHCTBHe no.a;CTHJiaI0111eli noBepXHOCTH, pa3-

.lIHlJ:He Me:>K.a;y cymeli H BO.ll;HOH ITOBepxHOCTbIO H HX 

B3aHMHbIM BJIH51HHeM .a;pyr Ha .a;pyra. 

Ha CTbIKe XOJIO.ll;HbIX H Ten.JibIX nOTOKOB B03 -

HHKaIOT KpynHhie aTMoc¢epHh1e B:rrxp:rr: IJ.HKJIOHhI H 

aHTHll,HKJIOHbI. B npou,ecce Me:>Km:rrpoTHOH u,:rrpKy­

JI51ll,HH aTMoc¢epbI npOHCXO.ll;HT o6MeH MOMeHTOM 

KOJI:rrlleCTBa .a;B:rr:>KeHH.51. HeK0Topb1e :rrcc.Jie.a;oBaTe.JIH 

CllHTaIOT [J1a.nbMe/i U Bp., 1973), lJ:TO OCHOBHOH 

nepeHOC MOMeHTa KOJIHlleCTBa .ll;BH:>KeHHSI K nOJIIO­

caM ocylll,eCTBJI51eTC51 BHxpeBblMH nOTOKaM:rr. 

BM)l,hl BMXPEBhIX )l,BIDKEHMH M 
MX MACIIIT AB hi 

Ha6.JIIO.a;aeMhie B aTMoc¢epe B:rrxp:rr :rrMeIOT 

pa3.JIHlJ:Hbie pa3Mephl. B 3aB:rrc:rrMOCT:rr OT MacmTa6a 

npHH51TO HX no.a;pa3.a;e.JI51Tb: Ha ll,HKJIOHbl H aH­

THll,HKJIOHbl .D;HaMeTpOM TbIC51lJ:H KHJIOMeTpOB, Ha 

TponttlJ:eCKHe ll,HKJIOHbI (no-.a;pyroMy, yparaHbI, 

Tali¢yHbl, IDTOpMbl) - COTHH, CMepllH (B aHr.JI0-

513bllJ:HOH .lIHTepaType - TOpHa.a;o) - OT .a;eC51TbIX 

.ll;OJieli .a;o e.a;HHHll, KHJIOMeTpOB H nbI.llbHbie BHXpH 

.D;HaMeTpOM .a;eC51TKH MeTpOB. 

I.l,:rrKJIOHbl xapaKTepH3YIOTC51 ll,HKJIHlleCKHMH 

H3o6aTaMH Ha KapTe .a;aBJieHH.51 c nOHH:>Kemi:eM .a;aB­

JieHHSI K u.ettTpy, a B aHTHll,HKJIOHax .a;aBJieHHe K 

u,eHTPY ..flOBb1maeTC5I. BeTpb1 HMeIOT TaHreHu,:rra.Jih­

HYIO COCTaBJI51IOIIJ.YIO, HanpaBJieHHYIO B ceBepHOM 

no.JiymapHH B ll,HKJIOHax npOTHB llaCOBOH 

cTpe.JIKH, B aHTHU.HKJIOHax - no llacoBoif. B IO:>KHOM 

no.Jiyrnap:rrH HanpaBJieHHe Bpalll,eHHH o6paTHOe. 

:I.l,HKJIOHbl H aHTHll,HKJIOHbl pacnpocTpaHeHbl B yMe­

peHHbIX rnHpOTax. 

B HH3KHX mHpoTax B03HHKaIOT TponHlleCKHe 

U.HKJIOHbI (T:IJ,) - BHxp:rr MeHbmero Macrnrn6a. 

Pa3Mep :rrx aKTHBHOH 30HbI cocTaBJI51eT 200 KM no 

pa.a;:rrycy c r.Jia30M 10-50 KM B u,eHTpe [3UMU/i u 
ap., 1992 ]. TIJ, B03HHKaIOT B o6.JiaCT51X c yc:rr.JieH­

HbIMH KOHBeKTHBHblMH .ll;BH:>KeHH51MH B aTMoc¢epe. 

l1a.r:i;ett:rre .a;aBJieHH.51 H HarrpaBJieHHe BeTpa y HHX 

TaKoe :>Ke KaK y U.HKJIOHOB. Ho cKopocTH BeTpa 

1Ipe3BbillaliHo 60.Jihrn:rre, .a;o 100 M/ c. HanpHMep, B 
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yparatte ,,AJITali" (1977 r.) MaKCHMa.llbHa.51 TaH­

reHil,Ha.llbHa.51 CKOpOCTb BeTpa 6hl.Jia 65 M/ c, CKO­

poCTb no.a;'beMa B03.a;yxa - 10 M / c [11Iumc, 1985]. 
MaKCHMYM cKopocT:rr BeTpa Haxo.a;:rrTC.51 BHYTPH MaK­

c:rrMyMa pa.a;HOJIOKall,HOHHOH OTpa:>KaeMOCTH B o6-

Jia4HOH CTeHe r .Jia3a Il,HKJIOHa. 11HTeHcmp:rrKall,mI 

yparaHa CB513aHa co C:>KaT:rreM 06.JiallHOH CTeHbI. 

0TMellaIOTC51 CJia6h1e HHCXO.ll;511Il,He .D;BmxeHH.51 c 3KC­

TpeMa.llbHO Ten.JibIM H cyx:rrM B03.D;YXOM Ha BHyTpeH -

Hell llaCTH KpOMKH CTeHhl ,,r.Jia3a". Ec.JI:rr BOCXO­

.ll;51111HH Ha nepmpepHH B03.a;yx CH.llbHO HaCbIIIl,eH, TO 

HHCXO.ll;511IJ.HH B03.a;yx B u.ettTpe - cyxoli H Ten.JibIH 

[11Iumc, 1985 ]. Be3o6.JiallHbIH ,,ma3" c H:rrcxo­

A51111HM .ll;BH:>KeHHeM Ha6.JIIO.D;aeTC51 TaK:>Ke B IJ.HKJIO­

Hax yMepeHHhlx m:rrpoT. 

CTOKOBhIH MEXAHM3M 
ATMOC<DEPHhlX BMXPEH 

MHortte oco6eHHOCT:rr .a;:rrHaMHKH aTMoc¢epHbIX 

B:rrxpeli 6hl.JIH ycTaHOBJieHhl rrp:rr HCCJie.a;oBaHHH Te­

lleHH.51 B BttxpeBbIX KaMepax [CMy.TlbCKuu, 1992 ]. B 

B:rrxpeBbIX KaMepax (CM. p:rrc.2 ,a) cpe.a;a c Halla.Jih­

ttoli 3aKpyTKOH .ll;BH:>KeTC.51 c nep:rr¢ep:rrH, 3aTeM lle­

pe3 u.eHTpa.llbHOe OTBepCTHe B O.ll;HOH H3 TOpll,eBblX 

KphlIIIeK OHa HCTeKaeT H3 KaMepbI. l1p:rr .ll;BH:>KeHHH 

K u,eHTpy 3a ClleT coxpaHeHmI MOMeHTa KOJIHlJ:eCTBa 

.ll;BH:>KeHH.51 Tattrettu,Ha.llbHa.51 CKOpOCTb cpe.D;bl pacTeT' 

.a;ocT:rrraeT MaKc:rrMyMa :rr cTpeM:rrTC.51 K HYJIIO B u.eH­

Tpe. Bo.Jihrn:rre TaHreHu,:rra.JihHhie cKopocT:rr B6.JIH3H 

OCH BHXp.51 MoryT cylll,eCTBOBaTb np:rr Ma.llbIX CKOpo­

CT51X Ha nepH¢ep:rr:rr. Hanp:rrMep, MaKc:rrMa.JihHa.51 

TaHreHU,Ha.llhHaSI CKOpOCTb B KaMepe MO:>KeT npeBbl­

rnaTb nep:rr¢ep:rrliHyIO CKopoCTb B 45 pa3 [ CMy.ribc­
rnu, 1992 ]. I1o pa.a;:rry c y BHXp.51 .D;aBJieHHe na.a;aeT K 

ero u,eHTPY H np:rr 6oJibIIIHX CKOpOCT51X Ha6JIIO.D;aIOT ­

C51 60.Jibm:rre rpa.a;HeHTbl .a;aBJieHH.51, KOTOpbie B CMep­

llaX 51B.ll51IOTC51 O.ll;HHM H3 pa3pyurnTeJihHbIX ct>aKTO­

poB. Hanp:rrMep, ecn:rr .a;aBJiett:rre B u.ettTpe cMeplla 

na.a;aeT .a;o 90 KI1a :rr CMepq Ha6eraeT Ha 3.a;aH:rre, B 

KOTopoM coxpaH51eTC5I aTMoc¢epHoe .a;aBJieH:rre 

(100 KI1a), TO Ha Ka:>K.D;bIH MeTp noBepxHOCTH 3.D;a­

HH.51 .a;eHCTByeT Harpy3Ka B 1 T H 3.D;att:rre pa3pbIBa­

eTC51. B TO )Ke BpeM.51 B6.JI:rr3:rr c pa3pyrneHHbIM 

3.D;aHHeM MoryT HaXO.ll;HTbC.51 o6'heKThl, Ha KOTOphle 

CMepq He OKa3a.JI HHKaKoro B03.D;eHCTBH51. 

B u.eHTpe BHXp.51 (cM. p:rrc . 2,6) 06pa3yeTCSI 

npOTHBOTOK c paCXO.ll;511Il,HMC5I OT u.eHTpa noTOKOM 

[CMy.TlbCKUU, 1992 ]. 11.MeHHO TaKHe nOTOKH C03.a;a­

IOT ma3 U.HKJIOHa [H a.JtuaKuH, 1970 ]. B tteKoTophlx 

CJiylla51X no Il,eHTpa.llbHOH JIHHHH npOX0)!(.D;eHH51 

CMeplla OCTaIOTC.51 B.D;aBJieHHbie B 3eMHYIO noBepx -

HOCTb npe.a;MeTbl, Hanp:rrMep cnpeccoBaHHbIH CJIOH 

CO.lIOMbl H3 pa36pocaHHOrO BHXpeM CTOra HJIH BeTKH 

.a;epeBbeB [Ha;zuaKWt, 1970]. JTOT 3¢¢eKT MO:>KeT 

6bITb o6yc.JIOBJieH npoTHBOTOKOM. CKopoCTb npo­

THBOTOKa, CKJia.D;bIBa51Cb co CKOpOCTbIO na.a;eHH.51 

npe.a;MeTOB B none CH.llbl T51:>KeCTH , 6y.a;eT npHBO.ll;HTb 



MEXAH113Mbl ATMOCc/JEPHblX B11XPEH 

P11c. 2. IIpocpHJIH CKopocTH 11 )J,aBJiettm1 (a) 11 

cxeMa TeqeHHSI (6) B 6oKOBOH KaMepe c 6oKOBbIM 

B)J,YBOM. 

P, Pn - cTan1qecKoe 11noJIHoe 11asJieH11SI; v, w - TaHreu,11aJibHaSI 

11 oceBaSI CKOpOCTl1. 

K BHeLI_pemuo HX B IIOBepxHOCTh rpyHTa. Ha6moLI_a­

eTC5I CHJibHa51 3JieKTPH3aU,H51 Bpam:a10m:erorn CJI051 

qacTHII B BHXpeBOH KaMepe H 3JieKTpJiqeCKHe pa3-

p5ILI_hl B HeH [CMyJlbCICUU, 1992], KOTOphie HLl_eH­

THqHbI 3JieKTpttqeCKHM 51BJieHH51M (BCnhIIIIKH MOJI­

HHH no KaHaJI)' CMepl.!a, paJJ;MOBOJIHOBhie H3Jiy­

l.!eHH5I)' B03HMKaIOm;HM B CMepqax. 

B BHxpeBhIX KaMepax Bpam:aIOII)a51ci:r cpe.o;a 

CTeKaeT K u,eHTPY. AHaJJorHl.!HhIH CTOKOBhlH Me­

xaHH3M o6pa3oBaHM51 BpaII)aIOII)MXC5I BOpOHOK HMe­

eT MeCTO npH CTOKe BOJJ;hl M3 pe3epByapa. ATMOC­

cpepHhi e BHXpH o6pa3yIOTC51 TaKHM )J(e o6pa30M: 

neperpeThre y rroBepxHOCTH CJIOH B03.o;yxa , o6JJaLI_ai:r 

6oJihIIIeH IIJiaByqeCThIO, HCTeKaIOT BBepx qepe3 Ka­

HaJI MeHhrnero pa3Mepa qeM 061iaCTh CTOKa. 3To 

MCTeqeHHe rrpo,[(OJI)J(a eTci:r ,[(O Tex rrop, rroKa Beeb 

neperpeThIH CJIOH B03.o;yxa He HCC5IKHeT. B OTJIHqHe 

OT pe3 epByapa 3,[(eCh TOl.!Ka CTOKa, a CJieJJ;OBaTeJihHO 

M aTMOccpepHbIH BMXpb MoryT rrepeMeII)aThC.51 OT­

HOCHTeJihHO 3eMHOH noBepxHOCTH. 

B BHxpesoli KaMepe nepBoHaqaJihHai:r 3aKpyTKa 

rroToKy coo6I1JaeTC5I Ha ee rrepH:cpepmi: 3a Cl.!eT 

TaHreHU,MaJihHOro Bxo.o;a. IlpH CTOKe )J(H,[(KOCTM M 

aTMoccpephI rrepBoHa'laJihHa.51 3aKpyTKa cpopMHpy­

eTci:r pa3HhIMM o6CT051TeJihCTBaMM, KOTOpbie 6y.[(yT 

paCCMOTpeHhI HH)J(e . B BHxpeBOH KaMepe CTOK cpe,[(hl 

rrpOMCXOJJ;MT 3a Cl.!eT neperra.o;a .o;aBJieHH5I M e))(JJ;y 

BXOJJ;OM M BbIXOJJ;OM, B pe3epByape - 3a cqeT CHJI 

T5J)J(eCTM, a B aTMOCcpepe - 3a cqeT CIIJI nJiaBy­

q eCTH. TaKMM o6pa3oM, CTOKOBhIH MexaHH3M o6pa-

30BaHH5I BHXpeli BKJIJOqaeT JJ;Be COCTaBJI5IIOII)He: Me-

xaHH3M o6pa30BaHHe rrepBOHat.ra JihHOH 3aKpyTKM M 

MexaHM3M ,[(BH)J(YII)eH CHJihl CTOKa HJIH 3HepreTMKM 

BMXp5I. 

MEXAHH3Mbl0EPA30BAHH~ 

II;HPKYJI~II;HH 

HeKOTOphre cJiyqaH B03HMKHOBeHH5I Bttxpeli 

6oJiee 'laCTO rrp05IBJI5IIOTC5I rrpH JJ;BII)J(eHHH BOJJ;hl, 

ttanpnMep spaI1JaIOII)HecS1 BopoHKM. Ha6JJIO.o;ettne 

HX o6pa3oBaHH5I II03BOJI5IeT BbIJJ;eJIHTh ,[(Ba CJiy'la5I 

HCTeqeHM51 )J(H)J,KOCTII: MCTel.!eHMe c IIOJJ;IIMTKOH H 

6e3 IIOJJ;IIHTKH. IlpH HeCHMMeTpMl.!HOH nOJJ;IIMTKe 

BTeKaIOII)IIH co CKOpOCThIO ul 3JieMeHTapHblH o6heM 

)J(lf)J;KOCTH OTHOCMTeJihHO u,eHTpa CTOKa HMeeT MO­

MeHT KOJIMqecTBa JJ;BII)J(eHII5I, MHTerpHpy5I KOTOpbIH 

no BCeMy o6'heMy BTeKaIOII)eH )J(lf,[(KOCTH IIOJiyqHM 

u,npKyJI5IIIMIO [CMyJlbcJCuu, 1997], T .e. MOMeHT Ko­

JJnqecTsa JJ;BM)J(eHM5I e.o;IIHHI.l,hl Macchi )J(lf)J;KOCTH, B 

BHJJ;e: 

f=uR 1 a 
(1) 

r.o;e Ra - cpe.o;Hee rrpttu,eJJhHoe pacCT051HHe cTpytt 

.o;o 1IeHTpa CTOKa. H3MeH5I5I rrapaMeTp Ra MO)J(HO 

C03JJ;aTh BOpOHKY pa3HOH HHTeHCHBHOCTH H BpaII)a­

IOIIJYIOC5I B JII060M HarrpaBJieHMH. 

HcTe'leHHe ))(HJJ;KOCTM H3 pe3epByapa 6e3 no)J,­

IIMTKM MO)J(eT 6hITh npII ycrrOKOeHHOH H HeycnOKO­

eHHOH )J(HJJ;KOCTH. ECJm M0 - cyMMapHhIH MoMeHT 

KOJIHl.!eCTBa ,[(BH)J(eHM5I HeycnOKOeHHOH )J(H)J;KOCTH 

OTHOCHTeJihHO u:eHTpa CTOKa, TO IlOCJie OTKpblTH51 

OTBepCTM5I HCTeqeHHe 6y,[(eT COBeprnaThC5l c Bpa­

m:eHMeM rrpH IIIIPKYJI5II.l,MM: 

f=M/m, (2) 

r.o;e m - Macca )KHJJ;KOCTM B pe3epByape. 

B cJiyqae ncTel.!eHH51 ycrroKoeHHOH )KHJJ;KOCTH 

IIOCJie OTKpbITII5I OTBepCTH5I )J(lI)J;KOCTh B HeM CB0-

60.o;Ho rra.o;aeT. BcJie,[(CTBMe HenpephIBHOCTH cpe.o;br K 

OTBepCTIIIO CTOKa Ha'IIIHaeT JJ;BMraTbC5I KOJihIIeBOH 

CJIOH, paBHoy.o;aJieHHhIH OT u,eHTpa CTOKa. TaK KaK 

B CIIJIY aCIIMMeTpMM pacnoJIO)J(eHH5I OTBepCTH5I paB­

HOy,[(aJieHHhie CJIOH Ha HeKOTOpOM pa,[(Hyce pa3pbI­

BaIOTC5I rpaHHU,aMH pe3epByapa HeCHMMeTpHl.!HO, TO 

HHTerpIIpoBaHH5I no BceMy o6'heMy pe3epByapa .o;aeT 

CJieJJ;yIOII)ee Bbipa)J(eHMe JJ;JI5I IIOJIHOrO MOMeHTa KO­

JIM'leCTBa JJ;BH)f(eHM51: 

M=GS a' 
(3) 

r.o;e 

1 h "'t 
s = - J J r dcp dz· 

a h c ' 
o "'o 

(4) 

G - MaCCOBhlH pacxo.o; )J(H,[(KOCTM qepe3 oTBepcTtte; 

'Po M 'P1 - Hal.!aJibHhIH H KOHel.!HhIH nOJI5IpHbie yrJihI 

JIHHHH u,eHTpOB Mace paBHoy.o;aJieHHhIX ceqeHHH; 

Sa - Cel.!eHHe aCMMMeTpHH. 
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B. II. MEJibHHKOB, H . H. CMYJibCKHH 

IlpH OTHOCHTeJibHOM IJ:BH)KeHHH aTMoc¢epbI H 

CTOKa 3JieMeHT B031l:YillHOH MaCCbl OTHOCHTeJibHO 

u;eHTpa CTOKa C03.o:aeT MOMeHT KOJIJ.IqecTBa IJ:BH­

)KeHH51, nocJie HHTerpHpOBaHH51 KOTOporo no BCe~y 

o6'beMy noJiyqeHo: 

~ _. ~ ~ 

M = m[(v, - v)XeJ, (5) 

r.o:e m - Macca B03.0:yxa B o6JiaCTH CToKa; V: -
CKOpOCTb o6JiaCTH; v: - CKOpOCTb u;eHTpa CTOKa; .... 
e - CMeIIIeHHe u;eHTpa CTOKa OTHOCHTeJibHO u;eHTpa 

o6JiaCTH. 

U:HPKYJI5Ill;H51 r C nOMOIIIblO (3) H (5) pac­

cqJ.ITbIBaeTC51 no ¢opMyJie (2). Ilo 3TOH BeJIJ.IqJ.IHe 

r MOryT 6bITb orrpe.o:eJieHbl [CMyllbCKUU, 1992] 
CKOpOCTb BpaIIIeHH51 BOpOHKH, ee npo¢HJib HJIH 

IIPOcPHJib .o:aBJieHH51 B BHXpe. c nOMOIIIblO (3)-(5) 
B p51.o:e cJiyqaeB JierKo MoryT 6hITb onpe.o:eJieHhI 

CHTyau;HH B03HHKHOBeHH51 BHxpeli H HanpaBJieHHe 

BpaIIIeHH51 B03.0:yxa B HJ.IX [CMyllbCICUU, 1992 ]. 
MexaHH3M o6pa3oBaHH51 U:HPKYJI5IU:HH 3a c1.1eT 

BpaIIIeHH51 3eMJIH paccMaTpHBaeTC51 Ha rrpHMepe 

CTOKa KOJibD;eBoro CJI05I aTMoc¢epbI, u;eHTp KOTOpo­

ro HaXOIJ:HTC51 Ha mttpoTe rp0• Ha 3JieMeHT KOJihu;a 

.u:eliCTByeT CHJia KopHOJIHCa, KOTopa51 OTHOCHTeJibHO 

u;eHTpa CTOKa C03.o:aeT MOMeHT. 11HTerpttpySI ero no 

BCeH o6JiaCTH CTOKa OT neptt¢epHHHOro pa.0:11yca R2 
AO pa.o:ttyca CTOKa Rl noJiy1.1aeM cyMMapHbIH MOMeHT 

CHJI, .u:elicTByroiu;ttM: Ha CTeKaroiu;yro cpe.u:y. MoMeHT 

CHJI rrpHBOIJ:HT K U:HPKY JI5Ill;HH CTeKaIOIIIeH cpelJ:bl: 

r = -(-1)< 0,5(R
2
2 - R{) w sinrp

0
• (6) 

113 Bbipa)KeHH51 BHIJ:HO, l.JTO IJ:JI51 U:HKJIOHaJibHOro 

/l:BH)KeHH51 (c = 1) U:HPKYJI5Ill;H51 B ceBepHOM IIOJiy­

mapHH (rpo > 0) 6y.o:eT nOJIO)KHTeJibHa, T. e. HarrpaB­

JieHHe BpaIIIeHH51 npOTHB CTpeJIKH 1.1acoB, a B 

IO)KHOM <rpo < 0) - B o6paTHOM HanpaBJieHHH. L(JISI 

aHTHU:HKJIOHa (c = 2) HanpaBJieHH51 BpaII1eHH5I 6y­

AYT npoTHBonoJIO)KHbIMH. 

PaccMoTpeHHbie MexaHH3MbI ¢opMHpoBaHH5I 

U:HPKYJI5Ill;HH MOryT npHBOIJ:HTb K o6pa30BaHHIO 

BHxpeli pa3HblX MaCmTa6oB. IlpH HeKOTOpbIX oco-

6eHHOCT5IX peJibe¢a MeCTHOCTH MOryT ¢opMHpo­

BaTbC51 BHXpH, o6ycJIOBJieHHbie HCTel.JeHHeM c no.o:­

nHTKOH. He6oJibmHe BHXpH, BH3yaJIH3HpoBaHHbie 

nbIJibIO, HHOr.o:a o6pa3yIOTC51 B COJIHel.JHYIO 6e3BeT­

peHHyIO noro.u:y. 11x U:HPKY JI5Ill;H51 MO)KeT 6b1Tb 

o6ycJIOBJieHa MexaHH3MOM HCTel.JeHH51 6e3 no.o:­

nHTKH (3)' r.o:e HCTeKaIOIIIeH BBepx cpe.o:oM: 5IBJI5IeTC5I 

o6JiaCTb neperpeToro CJIOSI B03.0:yxa. 

06pa30BaHHe MOIIIHbIX CMep1.1el1: 1.1aCTO corrpo­

BO)K1J:aeTC5I 3Hal.JHTeJibHbIMH BeTpaMH, HanpHMep, 

2 HIOH5I 1980 r. cMep1.1aM Ha YKpaHHe conyTCTBOBa­

JIO nepeMeII1eHHe 30Hbl o6Jial.JHOCTH co CKOpOCTblO 

50 KM/1.1ac [Eau6ax:oe U ap., 1986 ]. f103TOMY 

OCHOBHOH MexaHH3M o6pa30BaHH51 HX U:HPKYJI5Ill;HH 

o6ycJIOBJieH OTHOCHTeJibHblM IJ:BH)KeHHeM 3KCD;eHT­

pH1.1HOro cToKa (5). HanpHMep, TOpHa.o:o c u;11pKy­

JI5ID;HeM: r = 30100 M 2 I c [Wan et al., 19 72 ] MO)KeT 
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o6pa30BaTbC51 npH OTHOCHTeJibHOH CKOpOCTH 
~ ~ 1 I v, - vv = 5 M c H 3KCD;eHTpHCHTeTe e = 2 KM. IlpH 

IJ:BH%eHHH CTOKa H H3MeHeHHH ero noJIO)f(eHH51 MO-

%eT nOSIBJI51TbC51 U:HPKYJI5Ill;H51, ycHJIHBaTbC51 HJIH 

OCJia6eBaTb, H .o:a)Ke H3MeH51TbC51 Bpaiu;eHHe B03.0:yxa 

Ha o6paTHoe. TaKHe Bap11au;tt11 HMeroT MecTo npH 

o6pa3oBaHHH cMep1.1eM:. TaK 9 HIOH5I 1984 r. 

[AHaplOLUWl U ap., 1986] B o6JiaCT5IX U:eHTpaJibHOH 

PocCHH cMepq11 BHe3anHo B03HHKaJIH 11 11c1.1e3aJIH, 

H HanpaBJieHHe BpaII1eHH5I MOrJio 6b1Tb pa3HbIM. A 
B ceBepHOM y 3JibCe 23 HOH6p5I 1985 r. 3a rrepHOA 

OKOJIO II5ITH 1.laCOB 3aperHCTpHpOBaHO 105 TOpHa.o:o. 

U:ttPKYJI5Ill;H51 (6)' o6ycJIOBJieHHa51 Bpaiu;eHHeM 3eM­

JIH, CTaHOBHTC51 cyIIIeCTBeHHOH npH 60JibillHX o6Jia­

CT5IX CTOKa, HanpHMep Ha mHpoTe 'Po= 45° BHXPH 

c pa.o:HycoM R2 6y.o:yT HMeTh u;ttpKyJISIU:HH 

10 100 1000 
26 2,6 · 103 2,6 · 105 2,6·107 

IlbIJibHbie BHXpH H CMep1.1H c o6JiaCTbIO CTOKa 

R 2 < 1 KM HMeIOT Il;HpKy JI5Ill;HIO nOp511J:Ka r = 600-
2000 M 2 /c [MapmblHeHKO U ap., 1984], a TaHcPYH 

npH R2 = 500 KM , r = 6,6 · 106 M 2 I c. 0TKy.o:a CJie­

.u:yeT, l.JTO U:HPKYJI5Ill;H51, o6ycJIOBJieHHa5I BpaII1e­

HHeM 3eMJIH, CTaHOBHTC5I OCHOBHbIM MexaHH3MOM 

o6pa30Bamrn TaKHX 6oJibillHX aTMoc¢epHbIX BHxpeM: 

KaK U:HKJIOHbl, aHTHU:HKJIOHbl, TpOIIHl.JeCKHe illTOp­

Mbl H 6oJibillHe TOpHa.o:o. 113 (6) CJie.o:yeT, qTO B 

y.o:aJI5IIOiu;HXC51 OT 3KBaTopa U:HKJIOHax U:HPKYJI5Ill;H51 

6y.o:eT B03pacTaTb H CJie.O:OBaTeJibHO BeTpbI 6y.o:yT 

ycHJIHBaTbCSI. 3TH 5IBJieHH5I .o:eliCTBHTeJibHO HMeIOT 

MeCTO B npHpo.o:e [Eau6ax:oe u ap., 1986; XpzuaH, 
1978 ]. 113 (6) TaK%e CJie.o:yeT, l.JTO U:HPKYJI5Ill;H5I 

npH CTOKe cpelJ:bl Ha 3KBaTOpe (rpo = 0) 6y.o:eT paBHa 

HYJIIO H BHXPH Ha 3KBaTope rroSIBJI51TbC51 He 6y.o:yT . 

3TO TaK)Ke no.o:TBep%.u:aeTCSI [IlococJZH, 1976; llox:­
poecx:aJZ u ap., 1994 ]. Ha pHC. 3 BHIJ:HO, l.JTO XOT51 B 

3KBaTOpHaJibHOH o6JiaCTH neperpeB aTMoc¢epbI 

HaH60JibillHH, H3 832 CJiy1.1aeB 3apO)KIJ:eHHH51 

TpOIIHl.JeCKHX Il;HKJIOHOB 3a 10 JieT HH OIJ:HH H3 HHX 

He o6pa30BaJIC51 Ha 3KBaTope H B 5° mHpOTbl B6JIH3H 

Hero. 

06pa30BaHHe U:HPKYJI5Ill;HH BHXpeM: MO)KeT 

6hlTb o6ycJIOBJieHO COl.JeTaHlfeM HeCKOJlbKHX Me­

xaHH3MOB. IlpH 3TOM MOMeHT KOJIHl.JeCTBa IJ:BH­

%eHH51 OIJ:HOro BHXp51 MO%eT rrepeXOIJ:HTb K .u:pyro­

My. HarrpHMep, B Ha6JIIO.O:aeMbIX H3 KOCMOCa OKe­

aHHl.JeCKHX BHXp5IX [I'UHC6ypz U ap., 1986], Cpe.o:a 

(CM. pHc.4,a) MO%eT BbITeKaTb H3 BHXp51 1 B OIJ:HOM 

HarrpaBJieHHH, a He paBHOMepHO. 3aTeM npH CBOeM 

.o:aJihHelimeM ABH)KeHHH cocpe.o:oT01.1eHHa5I CTPY51 

pa3.o:eJI5IeTC5I H 06pa3yeT .o:pyroM: BHXpb 2. 1IaCTb 

BbITeKaIOII1eli CTPYH rrpH 3TOM 06pa3yeT napy Ma­

JibIX BHxpeli 3 H 4. TaKHx nap Bttxpeli MO%eT 

o6pa30BbIBaTbC51 .o:a)Ke HeCKOJibKO. 11x Ha3bIBaIOT 

rpH60BHIJ:HbIMH Tel.JeHH5IMH B OKeaHe [I'uHc6ypz u 
ap., 1984 ]. 06pa30BaHHe 3THX BHXpeH o6yCJIOBJieHO 
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Pwc. 3. Qqarn 3apO)K,!1,eHI15I Tpon1111ecK11x U,ttKJIOHOB 3a 10 JieT (1983-1992) [IIOKJJOBCKaH n ~p., 
1994] . 

CTOKOM cpegbI c IIO,!l,III1TKOH, rrp1111eM II0,!1,III1TbIBa­

IOIIl,l1ll IIOTOK BbIXO)J,l1T 113 g pyroro BI1Xp51 . 

<DopMttpoBaHtte Bttxpeil BTeKaHtteM l1Jll1 BbITe­

KaHtteM 113 Hl1X cocpegOTO'!eHHbIX IIOTOKOB B03MO)K­

HO 11 B aTMoccpepe. Ha pttc. 4,6 BttAHO cpopMtt­

poBaHwe n;ttKJIOHa B C11611p11 23.03. 77 rroTOKOM 

B03AYIIIHhrx Mace, rrpoxog51m;IIx 3arragHee Eail:Ka­

Jia 1. A Ha pIIc. 4,6 B03AYIIIHhre Macchr c aHTII­

n;ttKJioHa Ha 3arrage OT EailKaJia cpopMttpyIOT n;ttK­

JIOH ceBepHee 06cKoil ry6hr. TaKIIe KapTttHbI o6pa-

30BaHtt51 60JibIIII1X .O:l1KJIOHOB CBII)~eTeJibCTBYIOT' l.JTO 

3,!l,eCb TaK)[(e ttMeeT MeCTO MexaHtt3M cpopMIIpo­

BaHI151 U:IIPKY JI5!.o;l1l1 rrptt CTOKe cpeghl c IIO)J,III1TKOll. 

3 ToT M exaIDI3M MO)[(eT ycl1JII1BaTh n;ttpKyJI51.0:ttIO (9), 
o6y CJIOBJiemryIO CTOKOM Ha Bpam,a10m;eilC5I 3eMJie. 

a 
1 

~ 
Qi lJ 3 

4 y 
2 4 

6 

CZ9J: 
~(/) 

2 

100° 

Pttc. 4. <l>opMIIpoBattwe ecTecTBeHHbIX Bwxpett: rrpw 

CTOKe cpe,!1,bl c noJJ,nl1TKOH: 

a - B OKeaHaX [I'UHC6ypz U ap., 1986] ; 6 - IJ)1KJIOHa B 
aTMoccjJepe 23.03.77 r. cesepo-3ana11Hee Eai1Kana (I) ; B -

nepeTeKam1e 11.08. 77 r. B03l\Yll1Hb!X Mace H3 aHTHL(HKJIOHa B 
L(HKJIOH: 1 - Eai1KaJI; 2 - EHHCei1; 3 - HosaSI 3eMJISI; 4 -
06b. Ha pHCYHKax HarrpasneHHe Te4eHHSI npe11nonaraeMoe . 

HaM rrpegcTaBJI51eTC51, '-ITO paccMoTpeHHbre Me­

xaHtt3Mhr o6pa30BaHI151 n;ttpKy JI51.0:l1l1 MoryT IIMeTb 

MeCTO l1 rrptt rpaBttTan;ttOHHOll aKKpen;tttt MaCCI1BOB 

Bem,ecTBa rrptt cpopMttpOBaHttl1 IIJiaHeTapHbIX CttC­

TeM 11 raJiaKTttK. B Kati:ecTBe rrpttMepa Ha pttc. 5 
rrpttBegeHbI JJ,Be rrapbI B3aIIMO,!l,ellCTBYIOIIl,l1X raJiaK­

Tl1K [I'ype6U'i u ap., 1983; Sandage et al., 1994]. 
3geCb ll,l1PKYJI51ll,l151 C03gaeTC51 CTOKOM Bem;ecTBa c 

IIO,!l,III1TKOll l1 MOMeHT KOJII111eCTBa ABIJ:)KeHII51 OT 

ogHoil raJiaKTttKII rrepexogttT K gpyroil. IIptt 3TOM y 

raJiaKTllK Ha pttc. 5,a rrepexog MOMeHTa l1MIIYJibCa 

rrpottCXO)J,l1T rrptt O,!l,l1HaKOBbIX HarrpaBJieHI151X l1X 

Bpam;eHH51 KaK 11 AJI51 Bttxpe.H: 1 11 3 Ha pttc. 4,a. A 
)J,JI5I raJiaKTI1K Ha pttc. 5' 6 o6MeH ll,ttpKy JI51IJ;l151Ml1 

rrpottCXO)J,llT rrptt pa3HbIX HarrpaBJieHI151X Bpam;eHI151 

rrogo6Ho OKeaHttl.JeCKI1M BI1Xp51M 1 l1 2 Ha pttc. 4' a 
11 aTMoccpepHbIM Ha pttc. 4,6. Ec;rn 3TO TaK, TO ogHa 

tt3 raJiaKTttK CKpy'-IttBaeTC51 (ll,ttKJIOH3JibHOro Tttrra) , 

a gpyra51 - paCKpyti:ttBaeTC51 (aHTI1ll,l1KJIOHaJibHOro 

Tttrra). IIpegcTaBJieHHhi e 11ccJiegoBaHtt5I 11 rrpttMephr 

CBtt)J,eTeJibCTBYIOT 0 HaJittl.Jl1ll l130Mopcptt3Ma Bttxpe­

BbIX 51BJieHttil pa3Hhrx MaKpoMacmTa6oB. Bo3MO)K­

Ho, OH pacrrpocTpaH51eTC51 l1 Ha MI1KpOM3CIIITa6hl. 

I1TaK, paCCMOTpeHHbie l.JeTbipe MexaHI13Ma 

cpopMttpOB3Hll51 ll,l1PKYJI51ll,l1l1: CTOK C II0,!1,III1TKOH, 

CTOK 6e3 II0,!1,III1TKI1 B HeCHMMeTpttti:HOll o6JiaCTll, 

L(BH)KYIIl,l1llC51 CTOK l1 CTOK Ha Bpam;a10m;eil:C5I 3eMJie 

MOryT C03,!1,aB3Tb aTMoccpepHbie BHXptt pa3HbIX MaC­

IIITa6oB. 1-1To6hr paCCMOTpeTb L(BH)Kym,yIO Cl1JIY CTO­

Ka, rrepeilgeM K aHaJitt3y CBOHCTB 3TMOCcpepbl no ee 

BblCOTe. 

3HEPrETMKA ATMOC<l>EPHbIX BMXPEH 

PaccMOTpHM BHati:aJie cyxy10 aTMoccpepy. IIycTh 

c BbICOThl H 1 ofrheM B03gyxa c gaBJieHHeM P 1 11 

TeMrrepaTypoil T1 no KaKttM-JI1160 up11ti:11HaM (Bep­

TttKaJihHhre IIYJibC3ll,l1l1 CKOpOCTI1 ~v' MeCTHhlll 

rreperpeB ~T, B3attMOJJ,ellCTBtte TerrJioro l1 XOJIO,!l,HO­

ro cppoHTOB 11 T. rr.) uogH51JIC51 Ha BbICOTY H 2 > Hl' 

rge gaBJieHtte aTMoccpephr P2 < P 1 11 ee TeMrrepaTypa 
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B. fl. MEJihHHKOB, H. H. CMYJihCKHH 

a 6 

Pttc. 5. Ilepexo)J. MOMeHTa KOJIWieCTBa )1.BH)KeHHSI 

npH B3aHM0)1.eHCTBHl-I: 

a - raJiaKT11Kl1 B C03Be3):11111 roH 1111X ITcoe [I'ype6U'i u ap.' 1983] ; 
6 - ranaKT11K NGC5426 11 NGC5427 [Sandage et al., 1994]. 

T2 < T1. B pe3yJihTaTe a)1.tta6aTtt11ecKoro pacrrrnpe­

HHSI TeMnepaTypa ofTheMa T12 yMeHhIIIHTCSI. EcJIH 

T12 > T1, TO nJIOTHOCTh ofo,eMa 6y)1.eT MeHhIIIe H OH 

npO)J.OJI)KHT TIO)].'beM, TaKa5I CTpaTHcPHKau;mI aTMOC­

¢ephl 5IBJI5IeTc5I HeycTOH'IHBOH. EcJIH )Ke T12 < T1, TO 

6oJiee XOJIO)J.HhlH TIOJ1.H5IBIIIHHC5I ofTheM CHOBa onyc­

THTC5I. 3TO 6y)1.eT ycToif11HBa5I aTMoc¢epa. YcJIOBHe 

ycTOH'IHBOCTH MO)KHO 3aTIHCaTh B BH)J.e: 

(7) 

(Pl P,)(k - l )/k 

<l>(H) = TIT ' (8) 
e 

k K03cPcPHD;HeHT a)1.ua6aTbI B03)1.yxa; 

P, = 1,013· 105 Ila HT, = 288,15 K - )1.aBJieHHe H 

TeMnepaTypa Ha TIOBepXHOCTH 3eMJIH npH CTaHgap­

THhlX ycJIOBH5IX. 1fa (7) cJiegyeT, 'ITO ycToif11ttBoif 

aTMoc¢epe COOTBeTCTByeT MOHOTOHHO nagaroru;a5I c 

BhICOTOH cPYHKD;H5I C/J (H) . 

y CJIOBH5I )1.JI5I CTOKa HH)J(Hero CJI05I aTMoc¢epbI 

BBepx MOryT B03HHKHYTh, ecJIH noTeHu;HaJI C/J(H), 
6ygeT He MOHOTOHHOH cPYHKD;HeH H Ha KaKOH-TO 

BhrcoTe H <P J1.0CTHrHeT MaKCHMaJihHOro 3Ha11eHH5I 

(/J max' Tor)J.a MaJioe B03Mylll,emi:e nepeBe)J.eT He60Jib­

IIIOH npH3eMHhrif o6'heM Ha BhICOTY H <P H 3TOT o6'heM 

npogOJI)KHT J1.BH)KeHHe BBepx. B CHJIY HenpephIB­

HOCTH cpe)J.hl 6y)1.yT npHBe)J.eHhI B )1.BH)KeHHe npHJie­

raIOII.1,He K 3TOMY o6'beMy CJIOH, a 3aTeM H Bech 

npH3eMHhIH CJIOH Ha'IHeT HCTeKaTb B o6pa30BaB­

IIIHHC5I KaHaJI. TaKoe BCTIJihIBaHne ny3hrpeif TenJioro 

B03gyxa 06pa3yeT Ky-'leBbre o6JiaKa xopomeif noro­

J1.hl BO BTOpoif TIOJIOBHHe JieTHero J1.H5I. B OTJIH'llle OT 

o6JiaKOB, npH o6pa30BaHHH BHXpeif BC5I o6JiaCTh 

neperpeToro B03)1.yxa He BCTIJihlBaeT 0)1.HOBpeMeHHO, 
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a HenpephrnHo HCTeKaeT 11epe3 KaHaJI MeHhmero 

. pa3Mepa, 11eM pa3Mep o6JiaCTH. ITpe)J.CTaBHM, 'ITO 

3TO HCTe'leHHe npOHCXO)J.HT TIO)]. B03)1.eHCTBHeM 

BHeIIIHeif CHJihl, KOTopyro Bhlpa3HM qepe3 gaBJieHHe, 

3KBHBaJieHTHOe )1.aBJieHHIO B BHxpeBOH KaMepe H 

BhIHY)K)J.aIOru;ee B03J1.YX J1.BHmThC5I B Reif. 

EcJIH npocyMMHpoBaTh Bee CHJihI nJiaBy11ecTH, 

geifcTByIOru;He Ha 3JieMeHThI CTOJI6a aTMoc¢ephI BhI­

COTOH H <P' H OTHeCTH HX K ero TIJIOII.l,a)J.H, TO no­

JIY'IHM [CMyllbCIWU, 1992] TIOTeHu;HaJihHOe gaB­

JieHHe, )1.eHCTBYIOII.1,ee Ha BeCb CTOJI6 B03)1.yxa H <P: 
k-lH 

!1P = a gP q,(P/ P <t)_k_ f<P (C/J - C/J)dH 
P h RT max ' (9) 

e 0 

me ah - K03cPcPHD;HeHT, BBe)J.eHHbIH )1.JI5I y11eTa 

Hepac11eTHbrx ycJIOBH:ii; R - yHHBepcaJihHa5I ra30-

Ba5I TIOCT05IHHa5I. 1fa (9) BH)J.HO, 'ITO J1.BH)Kyru;a5I 

CHJia CTOKa, KaK 6hl 3KBHBaJieHTHa pa3HOCTH TIOTeH­

u;uaJIOB, TI03TOMY BeJIH'IHHa C/J(H) Ha3BaHa TIOTeH­

u;naJIOM aTMoc¢ephr. 

.Il:JI5I KOHKpeTHOH CHTyau;HH, 3a 4 11aca )1.0 

B03HHKHOBeHH5I CMepqeif 9 HIOH5I 1984 r., TIOTeH­

D;HaJibHOe gaBJieHne CTOKa !1P = 678 Ila. EcJIH 6bI 
p 

y nosepxHOCTH 3eMJIH ofTheM B03gyxa pagnycoM R1 
TIOJIY'IHJI HMTIYJibC J1.BH)KeHH5I BBepx, TO gaBJieHHe 

peaJIH30BaJIOCh 6bI H o6ecne'IHJIO HCTe'leHHe npH-

3eMHOro CJI05I BBepx. flpH HaJIH'IHH D;HpKyJI5ID;HH I' 
TaKoe HCTe'IeHHe 6ygeT npOHCXO)J.HTh c BpaII.1,eHHeM, 

T. e. 06pa3yeTC5I aTMoc¢epHhIH BHXph. B 3TOM 

CJiyqae Te'!eHue B aTMoc¢epe MO)KHO COTIOCTaBHTh 

c Te'leHHeM B BHxpeBOH KaMepe pa)J.HYCOM Rz c 

BhlXO)J.HhIM OTBepCTHeM Rl, B KOTOpoH: H36bITO'IHOe 

gaBJieHHe paBHO Mp H D;HPKY JI5Ill;H5I r. ITo 3THM 

napaMeTpaM c TIOMOID;hIO MeTO)J.HKH [CMyllbCKUU, 
1992] MO)KHO paCC'IHTaTh npo¢HJIH CKOpOCTll H 

gaBJieHH5I B aTMoc¢epHOM BHxpe. 

flpH BepTHKaJihHhlX nepeMeru;eHH5IX BJia)KHOro 

B03gyxa B HeM npoHCXOJ1.5IT ¢a30Bhie npeBparu;eHH5I 

BOJ1.5IHOro napa, BO)J.bl H Jlh)J.a. c yqeTOM TOJihKO 

¢a30BhlX npeBparu;eHHH BOJ1.5IHOH nap - BO)J.a 6hlJIH 

BbITIOJIHeHhl pac'IeThI BJIH5IHH5I BJia)KHOCTH Ha no­

TeHu;HaJibHOe gaBJieHne CToKa !1P . EhIJIO noJiy11eHo, 
p 

'ITO npeBhlIIIeHHe TIOTeHu;HaJihHOro )1.aBJieHH5I CTOKa 

BJia)KHOH aTMoc¢ephI Ha)]. 3THM )1.aBJieHHeM cyxo:ii 

aTMoc¢epbI COCTaBHT ah= !1Pp/ !1Pp = 2,57. f1o3-

TOMY 3TO 3Ha'leHHe MO)KHO HCTIOJih30BaTb )1.JI5I ou;eH­

KH BJIH5IHH5I BJia)KHOCTH Ha TIOTeHu;HaJihHOe gaB­

JieHHe CTOKa. 

BOJihllIHE ATMOC<I>EPHhIE BHXPH 

B cooTBeTCTBHH c paccMoTpeHHhIM MexaHH3-

MOM o6pa30BaHH5I D;HPKY JI5Ill;HH H )1.BH)Kyru;e:ii CHJihl 

CTOKa ¢opMHPYIOTC5I BHXpH pa3HbIX MaCIIITa6oB. 

.Il:BH)Kyru;e:ii CHJIOH CTOKa BCex BHXpe:ii 5IBJI5IeTC5I 

TIOTeHu;HaJibHOe gaBJieHHe CTOKa. 1.I,HpKyJI5Ill;H5I Ma­

JihIX BHxpeH: o6ycJIOBJieHa paCCMOTpeHHhlMH Me-



MEXAHH3Mbl ATMOC<PEPHblX BHXPEH 

x a Hl13. ffil a HMMe'Tp 1Il1 H CTelfemrn, 60JibIIIHX -

CTOK O H a Bpam:aromeiiC5I 3 eM Jie. 

Ll,iUI H CTO:ifl.rnBOH aTMoc¢epbI c (/Jmax Ha BbI­

COTe H <P •! m:eHH me a BHH3 6y):(eT IlpHBO):(HTb 

K e ro aAHa6 aTK'IecKo Harpe a y. Ho npH 3TOM 

T eMne p a T y p a om a 6 Jl.eT Hl1:>Ke TeMITepaTypbI 

0Kpy:>Ka10mero Boo,:cyxa H orrycKaHHe ero 6yAeT 

ITPOAO iDKaTbC51. ITo3TO .1 B0 3 rn:>I<Ho HCTelfeHHe 

CJI05I B03 xa BhICOThl H <P B ITpH3eMHbie BhICOThL 

ITptt HaJI111!HH II.HP .llfill;KH 0 6 pa3yeTC5I aHTHU.HK­

JlOHalThHhlli BKXp h . CToKOBhIH HHCXOA5IillHH Mexa­

HH3M B 6oJibIIIKX IaCIIITa6 ax 06pa3yeT aHTHLf.llK­

JIOH. O rrycK a10IIIHiirn xoi1: 11 6oJiee xoJIOAHhIH 

B03AYX B aHTlll(IDCJIOHe HMeer 60JibIIIYIO ITJIOTHOCTb 

ITO cpaaHemno c OKp LK3IOIU11M . fI03TOMY ):(aBJieHHe 

B u.eHTpe aHTH.QlllGIOHa 6oJibme lfeM Ha ITepH¢epHH. 

ITo-BHAHMO 11: s H KOTOphlx CJiy lfa5Ix 3a ClfeT HH­

c x o n:5IIlle ro JJ.BIDKeHJ'l5f ryT o6p a30BhIBaThC51 MeJI­

KOM acIIITa6Hhle BHXpH B TO •l l{llCJie H CMepl!H. 

H orn aBTOpbI BbQe.JUIIOT U.HKJIOH HJIH aHTH -

U.HKJIOH ITO Harrpaa,1eHHIO Bp ameHH51, HaITpHMep, 

B pam:a10me 5I ,.. pa30BaHH 3 a CTpeJIKOH lfaCOB B 

cea e pHO 1 IlO;l)'IIl:aplll'I <m.TaeTC51 aHTHU.HKJIOHaJib­

HbIM [I'UHCOypZ U iJp., J 986). Jfo6o U.HKJIOH ll 

aHTHU.HKJIOH pa IIB'laIDT IIO rpa ):(HeHTY ):(aBJieHH51: B 

U.HKJIOHe - IlOHK2KeHHO aBJieHHe K u.eHTPY' B 

aHTITTJ,YIK;lOHe - IIOBblID HROe. 0 ):(HaKO HaITpaBJie­

HHe Bpam: IIlUI Il rpa.::o'feHT .D.aBJieHYI51 He 5IBJI5IIOTC51 

a6coJIIOTBO HeH3 eHHbIMH ITPYI3HaKaMH. HanpaB­

JieHHe Bpam:emrn MO::>Ke'T 6bITb pa3HbIM KaK y O):(HOro 

n rna BHXp5I Tax H y Jl.p y roro. ToJihKO y 6oJihIIIHx 

BHXp H , U:KPK iUIII.H5I K OTOpbIX o6ycJIOBJieHa Bpa­

meI-IBe r 3e LIB HanpaBJieHHe 6 yAeT B c eBepHOM 

ITOJiyrrra PHH rrp OTIDl crpeJIKH lfaCOB y U:HKJIOHa H ITO 

CTpeJIXe - aHTlll(IDCJIOHa . 1ho Kacaerc51 rpa ­

n;tteHTa L{aBJieHIDI, TO KaK IIOKa3hIBaIOT HCCJie):(O­

B aHH51 Jia6 paTOpHbI X BHxpei1: [CMy.TLbCKUU, 1992 ], 
OH TO)Ke 10:>KeT 6hrTh pa3HhIM. HaITpHMep, rrpH 

60JThIIIIIX OTHOIIleHH5IX TaHreHu.HaJihHOH CKOpOCTH K 

oceso fr ( c r. [ CMyJZbcx:uu, 1992], pttc.4.29), n;aB­

Jieime B 1.1,eHrpe CX0):(5IIIJ:eroc5I BHXp51 MO)KeT ITOBbI­

rnaT bC5I. c ):(p y roi1: CTOpOHbI , B C03):(aHHbIX Jl.ll5I ITbIJie­

y JiaBJIHBaHH51 aHTHIJ,YIKJIOHax' npH BblCOKHX CTe­

rreH5IX 3aKp y TKH [CMyJlbCKUU, 1992] ):(aBJieHHe K 

u.eHTPY rroHH:>KaeTC51. ITo3TOMY xapaKTepttCTHKa Ha­

rrpasJieHH51 CTOKa : CXOJJ:5IIIIHHC51 (KOHBepreHTHbIH) y 

U.HKJIOHa H paCX0):(5IIIJ:HHC5I ():(HBepreHTHbIH) y aHTH­

U.HKJIOHa 5IBJI5IeTC51 a6COJIIOTHbIM HX rrpH3HaKOM. 

06pa30BaHHe Bl1Xp5I corrpOBO)K):(aeTC51 BTeKaHHeM H 

BhITeKaHHeM cpe):(hI. BTeKa10m:ui1: B ITPH3eMHOM cJioe 

B03AYX pacTeKaeTC51 B BepxHeM CJIOe U:HKJIOHa, T. e. 

06pa3 y eT aHTllLf.llKJIOHaJihHoe TelfeHHe. PacxOA5IIIJ:e­

ec51 B rrpH3eMHOM CJIOe Tel!eHue B03):(yxa B aHTH ­

U:HKJIOHe COITpOBO:>KJJ;aeTC5I era OITYCKaHHeM B 11,eHT­

paJibHOH o6JiaCTll. fI03TOMY Ha):( aHTHU:HKJIOHOM 

06pa3yeTC5I U:HKJIOHaJihHOe TelJ:eHHe, KOTOpOMY xa­

paKTepHO CTOKOBOe ):(BH:>KeHHe B03):(yxa K 11,eHTpy . 

TaKHM o6pa3oM Ha.II; aHTHU.HKJIOHOM ¢opM11pyeTC5I 

U:HKJIOH, a Ha):( U:HKJIOHOM - aHTHll,HKJIOH. KpoMe 

Toro, rrpOTHBOTOK B u:eHTpe U.HKJIOHa , 06pa3y10m:ero 

ero rJia3, B ITPH3eMHOM cJioe npe):(cTaBJI5IeTC5I pac­

XOA5IIIIHMC51 TelfeHHeM. fI03TOMY npH3eMHbIH U:HK­

JIOH MO:>KeT COITpOBO)K):(aTbC51 He6oJibIIIHM ITPH3eM­

HbIM aHTHLf.HKJIOHOM B o6JiaCTH rJia3a U:HKJIOHa. Ha 

CHHMKaX ll3 KOCMOCa [Eailf5aK06 U iJp., 1986) TaKHe 

U:HKJIOHhI, rrpettMyrrrecTBeHHO TpoITnlfeCKHe, ITpe):(­

crasJieHbI TeMHbIM rJia30M, B BH):(e Kpymoli ):(bipbI B 

CilJIOIIJHOH o6JialfHOCTH, HMerorrreH: KOHll,eHTpHl!eC­

K Y IO CTPYKTYPY. 

Ha6JIIO):(aIOTC51 TaK)l(e U:HKJIOHhI, B KOTOphlx 

o6JialJ:HOCTb opraHH30BaHa B CilHpaJibHO- KOJibU:eByIO 

CTPYKTYPY, c AOCTaTOlfHO 6oJihIIIHMH 6e3o6JialfHhI­

MH npoCBeTaMH. 3TO o6ycJIOBJieHO 6oJiee CJIO)l(HOH 

CTPYKTypoil: TaKHX U.HKJIOHOB. PacxOA5IillHHC51 Bepx­

HHH B03Ayx, B pe3yJihTaTe ¢a30BhIX ITepexo):(OB 

B0):(5IHOro rrapa, MO)l(eT OKa3aThC51 T5I)KeJiee OKpy)l(a­

IOilIHX cJioeB n HalfHeTC51 ero orrycKanHe. B 3TOM 

cJiylfae HapyIIIaeTC5I pa.11;11aJihHhIH nepenoc MOMenTa 

HMilYJibCa, Il03TOMY MO)l(eT 6hITb HeCKOJibKO MaK­

GIMYMOB Ha npo¢11ne TaHrenu.HaJihHOH CKOpOCTH, 

l.JTO H Ha6JIIO):(aeTC51. HanpHMep, B y paraHe I'ttJI6epT 

(11-15 ceHT516p51 1988 r.) Ha6JIIO):(aJIH ):(Ba MaK­

CHMy Ma sepTHKaJihHOH CKOpOCTH, KOTOpbie CBH):(e­

TeJihCTBYIOT 0 HaJIHlJ:HH TaKHX ll,HpKyJI5Ill,HOHHblX 

51qeeK [E.Tl3K u ap., 1993 ] . Hap5IAY c npOCTOH 

CTPYKTypo:H 11,HKJIOHa: ,,CTOK - IlO):('beM - OTTOK", 

BepTHKaJihHa5I CTPYKTypa TU: Mo:>KeT 6hITh errre 

6oJiee CJIO)l(HOH: ,,CTOK - ITO):('beM - onycKaHHe -

no.11;'heM - oITycKaHHe - no):('heM - onycKaHHe -

no.11;'heM - OTTOK " [I'peu, 1985]. Bee 3TO npH 
HaJIHl!HH Il.HPKYJI5Ill,HH. TaKa5I 5Il.JeHcTa51 CTPYKTypa 

ll,HKJIOHa npHBO):(HT K crmpaJibHO-KOJibU:eBOH CTpyK­

Type o6Jia l!HOCTH : B KOJihll,ax c BOCX0):(5IIIJ:HM ):(BH -

:>KeHHeM H):(eT ¢opMHpOBaHHe o6Jial.JHOCTH, a B 

K OJibU:eBbIX o6JiaCT5IX c HHCX0):(5IilIHM ):(BH)l(eHHeM 

o6Jial!HOCTb OTCYTCTBy eT. 

B HaCT05Irrree speM51 BeAYilIHMH MexaHH3MaMH 

):(HHaMHKH aTMoc¢epbI Cl.JHTaIOTC51 ropH30HTaJihHbie 

):(Bl;'!:>Ke HH51. ITpttH5ITO Cl!HTaTh, lJ:TO roptt30HTaJihHhre 

IlOTOKH B3aHMO):(eHCTBY5I Me:>K):(y co6oil: HJIH c no.11;­

CTHJJaIOrrreil: IlOBepXHOCTbIO C03JJ;aIOT 3aBHXpeHH5I H 

Buxpu. B epTHKaJJbHhie ):(BH:>KeHH5I B aTMoc¢epe np11 

3TOM, Ha HaIII B 3rJJSIA, H e.11;ocTaTOlfHO YlfHThrnaIOTC51. 

B TO :>Ke speMsr, KaK MhI BHAHM , sepTHKaJihHbie 

CTOKOBbie ):(BH:>KeHH5I C03JJ;aIOT BHXpH, KOTOpbie, co6-

CTBeHHO H onpe):(eJISIIOT rroro):(y ' onpe.11;eJI5IIOT MOIIJ:­

Hhre yparaHHhie BeTphr. ITo-BHAHMOMy, sepTHKaJih­

Hhre ):(BH:>KeHH51 B aTMoc¢epe 5IBJI5IIOTC51 Be):(ymHMH. 

Omi: BO MHOrHx cnylfasrx SIBJISIIOTC5I nepBonpHl!HHOH 

ropH30HTaJihHhIX ABH)l(eHHH. Bcsr aTMoc¢epa 3aITOJI­

HeHa BepTHKaJibHbIMII ):(BH:>KeHH5IMH pa3HOro MaCIII­

Ta6a. Otta KaK 6yATO KHTIHT HMM. BepTuKaJihHOe 

IlOTeHu;HaJihHOe ):(BH:>KeHHe CTOKa 5IBJI5IeTC51 no6y­

JJ;HTeJihHOH CHJIOH roptt30HTaJibHhIX BeTpoB. I1o3TO­

MY Heo6xo):(HMo, Ha Ham B3rJI5IJJ;, 6oJiee npttc­

TaJibHoe HCCJie):(OBaHHe BepTHKaJihHbIX JJ;BH)l(eHHH. 

J1:JI5I 3THX u:eJieH 3cPcPeKTllBHO MO:>KeT 6bITb HCIIOJib-

30BaHa BH3yaJIH3aU:H51 aTMoc¢e pHbIX Tel!eHHH c 110-
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