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B cratee paccmaTpuBaeTcs BO3HUKHOBEHHE KOHBEKTHBHBIX IBHMKEHHH
B CA0€ WUAKOCTY HAM rasa MpH HAIHUUKM HEYCTOHUMBOIO COCTOSHHMS.

Takoe cOCTOsiHME BO3HMKaeT, HANPHUMEP, B XUIAKOCTH, PABHOMEPHO
MOAOrPEBAeMOH CHH3Y M OXJaxdaeMof CBepXy HclapeHHeM (IpH HOPMalb-
HOH 34BHCHMOCTH TJIOTHOCTH OT TeéMmepatypu). Has BOZel paBHOBECHE
GyZeT HeyCTOMUMBHIM TaKke M B TOM cC/yyae, KOFTAa HWkHHE yposenb
cnosi umeeT Temnepatypy 0°C, a BepxHufi noiaepKHUBaeTCAd NPU NOJOKH-
teabto#i Temmepatype mo -1 4°C. B o6onx ciy4asx MIOTHOCTH KHAKO-
CTH BO3PACTAET C BHICOTOH.

[Ipu cayyafinpiX HapyuieHusix paBHOBecus Oosee AErkas KHIKOCTD,
HaxXOAAIIAdCsd BHH3Y, CTPEMHTCH NOAHATHCH BBEPX B BHIE OTIAE/NbHMIX
CTpy#, a Oojee THKENaA MUAKOCTb CTPEMHTCH ONYCTHTHCA € BEePXHHUX
yposHeHl BHM3. Ecau anomanbHoe pacnpeneniende MAOTHOCTH NOANEPHH-
BaeTCd B TEUYCHHE NOCTATOYHOTO BPEMEHH, TO TOCTENEHHO B MHIKOCTH
C031a8TCsl yNOPANOYEHHOE KOHBEKTHBHOE MABHaeHHe. XKuiaxocTs npuodpe-
TaeT AYCUCTYIO CTPYKTYPY. B KamHoii M3 gueek HMeeTCs 3aMKHYTas
WUPKYSAUMSA KHAKOCTH.

Taxue sueilkn, nassann suelixamu Denapal, no umenn (paHiy3cKOTO
Y4&HOro, IeTadbHO HccaegoBaBulero BX B 1900 r. B n1abopaTopHBIX YC/0-
Busgx. M3 Gonee nosanux /nabGopaTOPHBIX UCC/AENAOBAHUM STYEHCTOH CTPYK-
TYpPH WKHIKOCTEH C/eAyeT OTMETHTb onbiTel Mana? ¢ 3aTBep/eBalouiuM
CTIePMANeTOM, COAEPXalluM B3BeIUeHHb a/MIOMHHHEBHI TOPOILIOK, U OILITH
Ilimunra u Conmepca® ¢ BomOH.

B ecTecTBeHHBIX YCJIOBHSIX HEYCTOHYHBOE COCTOSIHHE WHAKOCTH, Gaaro-
OPUATCTBYIOIEE OOpA30BAHHIO fiueek, Bo3HuKaer B Apiruke H CyGapk-

3 VYcmexw ¢usuy, nayk, 1. XXXI, BB, 4,
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THKE TIpU BECEHHEM OTTAHBAHMH TOYB, COAEPKAU(HX GOABLIOE KOJHYECTBO
BJ4TH, 4 TIPH HAJMYHH BEuyHOH MepanoTH, obecneuusaioiieil Temnepatypy
okono 0°C Ha HHKHEM YPOBHE XHIAKOTO C10f, H B JleTHe-OCeHHHH nepHoI,
ecny TeMIIepaTypa BepXHero YpOBHA MOJMOXUTenpHa M 6imska k 4°C
(cm. cratbu Jloy4 n Tpunna?).

B sonax, rie HET 3UMHer0 MpOMep3aHus NOuBH, siuefiku Denapa Mo-
FYT BO3HHKATh IIPH 3aCHIXaHHH DPa3kHMEHHOH OUBH 6Jaronaps TOMY, 4TO
BepXHUi CIOff WHAKOCTH HHTEHCHBHO OXJAaXI4eTCAd 4Yepes HcrapeHHe
(omucaHHe NMOBEPXHOCTHHIX SYEEK HA CONOHYAKOBBLIX MOYBAX B I/Ipaﬂe npu-
BonuTCa, Hanpumep, B cratbe llTexe $).

B atmocdepHnx yc10BHSX 06pa3oBaHHe KOHBEKTHBHBLIX fY€€K BO3-
MOXHO, eC/H TOTEHLUHUAIbHAS TEMIEepaTypa pacCcMaTpHBAEMOTo cJ1og YOHI-
BaeT ¢ BHICOTOH (cM. crTaTeio Bpenrta?). Hanpumep, npu ceepxamuadatu-
YeCKOM rpajueHTe TeMNepaTyph ¥ HEHAcHIICHHOM BO3IYXE TeMmiepaTypa
NIeperpeTorc BO3AYUIHOTO NaKeTa, HAYaBUIETO NoAbEM, yOHBaeT Mo agHaba-
THYECKOMY 34KOHY, H OH OyIeT OCTaBaThCs TEIee OKPYKalulero Boaayxa.

CaenorarensHo, noxbém GydeT NpOJOMKATBCH O TEX NOp, MOKa OH
He nomaméT B CAOH ¢ MEHbUIMM TpaJHEHTOM TeMIepatypsl HAH B CloH
HHBEPCHH.

[ToxrnéM BO3AyXa B OAHMX MECTAX BHI30BET KOMIIEHCHPYIOILEe OMycKa-
HHe €ero B JADPYTHX MecTax, M, PU HaAWYUd HOCTATOYHON PpPa3HOCTH
TEMIEPATYP MEXIY HIDKHHM H BEPXHHM OCHOBAHHEM B CJO€ 3HaYHTe/lb-
HOfl TOPHU3OHTANLHOH TPOTHKEHHOCTH (MO CPABHEHHIO C TOJMLUMHON ciiosi),
BO3HHKHET NPABWJIbHAS KOHBEKTHBHAS LMPKYAanus. DTO YBJISETCS, B 43CT-
HOCTH, NPUYMHON 06pa3oBaHHS OGIAKOB SYEHCTOH CTPYKTYPHL.

B n1a6opaTOpHBIX YCI0BHAX Ha0/MONaN0Ch BO3HHKHOBEHHE 4€eK B ClOe
AnMa, BNYCKABLIETOCH B KaMepy Yokepa, NOAGTPEBAEMYIO CHH3Y W OXJa-
xpaaemylo csepxy (cm. ctaTbH Yaniapa® u Bpenta 7).

TeopeTniueckH BONPOC O BO3HHKHOBEHHH SUYEHCTOH CTPYKTYpH Hccie-
nosan srepeue Pajgeem? B 1916 r. nng nauGonee WpOCTOro chyvas
d4yeex, uMelOUMX (opMy npaMoyroiabHoR 4-rpaHHOM npuaMu. M BhiBe-
IeH KpuTepu#i TOro, NpH KAKMX YC/IOBHSIX BO3HHKAET KOHBEKTHBHOE XBH~
wenHe. JlanpHeliee pasBuTHE TeopHu dano J[xedpucom1® B psize cra-
tell 1926—1928 rr. u ocobenno [Meansio u Caycsearom ! (8 1940 r.),
UCC/IeIOBABHIMMH BOMPOC Ansi OOLIET0 Caydasi siu€eK NPABHALHON CHMMeT-
pHUHOH (POpMH.

IMpumenenne x armocdepe, ¢ yyétom sisnexus TypGyJneHTHOTO oGMeHa,
pacemoTpeno Jlefne 12 B 1941 1.

I. AUEMKW BEHAPA B JIABOPATOPHHX ¥ CJIOBUSIX

bBenap! noMeuntan TOHKHE CA0K MHMAKOCTH TomwuHuof 1o 1 mx Ha
NOAOTPEBAEMYI0 CHU3Y METAIHYECKYI0 IWIACTHMHKY, NMOALEDHUBAEMYIO NPH
onpelentnnod temneparype. CBepXy KHAKOCTb OXJAawaanach OGaaromaps
ucnapenuio. Takum o6Gpasom cosnaBajicsi CIOH WKHIKOCTH 'C POCTOM INIOT-
HOCTH CHH3Y BBepX. B npavanpHoM crammy HaGmoONaNTHCh MHOTOYMCJIEHHHE
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GecrnoparouHble CTPYH, HAlpaBJACHHbIE CHH3Y BBEPX, H KOMIEHCHPYOIUHE
WX HHCXOHIUIME TIOTOKH. 3aTeM 4YHCIO CTPYH YMEHbIIanoChb M BOSHHKAMK
sueKH HEeNpaBHAbHOM (OPMB, TAK YTO NOBEPXHOCTb Pa3fuBanach Ha
MHOTOYTOJIBHMKH € 4—7 CTOpPOHAMH.

Haxonen, 10 WUCTEUECRHH ONPENRNEHHOTO IAd  JAHHOH KUIKOCTH H
TAHHOR TeMIepaTyphl OACTHIAIOUIEH MOBEPXHOCTH BPEMEHH YCTaHaB/HBA-
JIOCH CTAUMOHAPHOE COCTOSHHE, B KOTOPOM Bce syelkH HMEIH NpaBhb-
HYH TreKCaroHalbnyio ¢opmy (puc. 1)¥*).

BpeMsi yCTaHOBEHHS CTAUMOHADHOTO COCTOSHMS NPH TeMmueparype
MeTanaudeckol maactuaky B 100°C cocrapasuio aiag aakorosis M GeHsu-
na 1-—2 cek., nadg napaguua 10 cex,, nns BA3KHUX Maces — HECKOJIbKO MHHYT.

B ueHTpe kawaol sYeHKH umencsd
BOCXOIALHI MOTOK »HAKOCTH, Ha Mie-
putepry  AueliKH — HUCXONANIEE ABU-
xenue (puc. 2).

e hfz
o . Wz -z
Puc. 1. Bug sueex Benapa Puc. 2. Bepruxanbubii paspes suelikn Be-
crepManera ¢ rpaguTOM. Hapa CO CXeMoil HUpKYAALMU.

HlnpuHa gaxaolt sgyefikn Guaa NIPUMEPHO PaBHA yTpoeHHOH T1yGHHe
€105l KHUAKOCTH.
Msa2 8 1931 1. DOAYYHA COBEPUIEHHO aHAIOTHYHYIO KapTHRY J/1d CnepMa-
1etd, CMEMIAHHOTO C AMIOMUHHEBHIM IOPOLIKOM. Janee o# YCTaHOBMJ, YTO
- IpH YBEJIHYEHHH Pa3HOCTH TeMIeparyp MeX1y HibKHeH W BepXHell TpaHULIAMU
WHIKOCTH FOPH30HTA/IbHHE Pa3Mephl iyeeK pacTyT. Ecaud a0 cocyna HaKaIoH-
Hoe, TO C yOWBaHHEM TIyOHHBE C/1051 Pa3MepHl A4eCK yGRIBAIOT A0 HEKOTOPOTO
npefena (onpeienseMoro TeminepaTypHBM PEeKHMOM), 3a KOTOPHM SYeHKH
otcyteteytor. [IpH yseauyenuu rAyGUHE ca0s g4eliku pacTyT, HO, Hauu-
Has C HEKOTOPOH onpeaensHHOl TIyOHHb, POCT NMPEKPAMmAeTe, H sue K
COXPAHSIOT CBOH pasMep (MOBMAMMOMY, HHPKyIsilisd OXBATHBAET B ITOM
clydae He BeCh CIOH KHAKOCTH, a TOAbKO OrpaHM4eHHYI0 €ro 4YacTh).
MHTepecHHe sBIeHUs HAGMONATHCH Masiom IIpH 3aTBEPAEBaHHH Clepma-
jeTa M TOCAEIyIOMEM MIdBJeHHH ero O1arofiaps HAFPEBAHHIO CHM3Y.
Korza H4 MOBEPXHOCTH OCTdBalach JHIIb TOHKAs KOpKa TBEPAOTO Belle-
CTBa, TO BO3ZHUKAIN NPaBWIbHHE sYeHKH rexcaronaibioil Gopmul, IpHYEM

*) PUcyHKH 3aMMCTBOBAHEI H3 IHTHPOBAHHBIX pabor.
3%
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B CpenuHe syeek oOpasoBHBAJCH CBETJHN KpYyr ¢ TEMHON «3Be3no#» B

uenrpe (puc. 3).

«3pe3na» o6pasoBHBasach 6arolaps TOMY, YTO BOCXONSLIHA MOTOK
HATPETOTO CHEpPMAleTa BH3HBA/I IUIABICHHE KOPKH B LEHTpE.
Ha nepudepun kopka JoManach O1aronaps HUCXOZAsilieMy MOOTOKY

HKUOKOCTH; KPYT NpencTaBis/, Ta-
KM 00pa3oM, JHHHIO DABHBIX CKO-
poctelt Hucxomsmiero noroka. Te-
opeTnyeckH 310 06bscHero [lenbio
u Caycsenanom (cm. 1V).

[Mocae pacniasnenus Bcel Bepx-
HeH TBEpHOH MAEHKM BOCCTaHaB-
JHBanach OOLYHAA KAPTHHA SUEeK.

IImunr 1 Conmepc 3 muccieno-
BAJIH ONTHYECKHUM MeTonoM 00paso-
BaHUE SUEHCTHX CTPYKTYp B cloe
BOAM, II0/Mb3YSCh  33aBHCHMOCTLIO
koa(pHIHenTa NpEJOMIEHUS  OT
TemnepaTypu. OTkaonesue nyuedt
B BEPTHKAJAbHOM HanpaslieHMH, 3a-
BUCHLlEEe OT BEePTHKaJbHOTO Tpa-
JIMEHTa TeMIepaTyphl, OKasnBa/lOCh

Puc.”3. fueiixu B cuepmanere, moxpo-

TPEBAEMOM CHH3Y, TIDH HAJIHYHH TOH-

KON TBEpPAOH NAEHKH Ha IOBEPXHOCTH.

CHfiITO B MOMEHT Havajla pa3pyLICHHS
MAEHKH.

Gosee CHIbHBIM IUIS HMKHeH uacTu clos, ueM Aas BepxHedl. B cpendedt
YAaCcTd CI0d OTKJAOHEHHE nyqeﬁ 6LI0 HE3HAYUTENbHBIM, T. €. BEPTHKA/Ib-

Puc. 4. Bux fueex Ha NOBEPXHOCTH IHIMA
: B KaMepe ¥ oKepa.

Hbulil TPagHeHT TEMIOEpaTyphl Mal.
KosiBexuys, TdK € KaK H B OIH-
tax bedapau Msna, umena Boc-
XoAduiie NOTOKH B HUEHTPE AYEEK.

AnHanornydple ONBITH  OHH
npoienand Aas Bo3Ayxa. Yucno
fAYeeK B BO3JyXe IpH TexX XKe
pasMepaxHcceJ0BaBIIerocs Cos
OKa3a/I0Ch PAaBHBIM YHCHAY suYeeK
B BOIE.

Yauapa 7 BuOOAHHA — PId
ONBITOB C JAHMOM, BIYCKaBIIHM-
¢ B kamepy VYokepa. Kamepa
HMejia MeTajidyecKkoe IHO, MOo-
NOTpPEeBAEMOe CHM3Y € IOMOILBIO
3MEKTPUYECKON MeUKir, H CTeK/ISH-
HYI0 KPHILKY, OXJaXIaeMylo BO-
JOM Wid  KUAKHM  BO3AYXOM.

Boi{%ﬁaue CTEHKH WMENH BOWIOYHYIO TeIIOU30/UKIO.

i ~1lapKynsiuus TpH BHCOTe KaMephl 10 i BO3HMKANa, KOTAA PAa3HOCTH
TEMIEPATYP MewIy IHOM M KPHIUKOH nocTHraza 11,4°. Ha noeepxHocTH
AHM 06pa30BHBA/ MHOTOYTOABHUKM (puc. 4).
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B Tex MecTax, TAe OBbUIH TMOCTYNAaTe/IbHHE IBHKEHHS MacCH JbiMa,
Ayelkd HMENH BHITAHYTYIO QopMmy.

Ec/ii BepXHIOID KPHIUIKY NepeMeuiaTh B COPH3OHTAILHOM HATPABIEHHH
¢ TNOMOLIBI0 3MEKTPHYECKOrO MOTOpYHKA (KPHILIKA Je/anach JUIMHOH
3 ¢yra), TO cHavana sYeHKH BHTATHBAIHCH BIOJb HANpPAaBIeHHd IBHME-
HHSl KDBILKH, KaK OB Hamoa3as JPYr Ha ApYra, a 3aTeM CIAMBAIHCh, OG-
pasysi IbIMOBBIE < TI'DSUIHY.

[pu ueGoMbIIOH PA3HOCTH TEMIEPATYP KOHBEKLHS HMeNd HHCXONALHH
NOTOK B LeHTpe d4efikd, a (pH YBEJAHYCHUH €& IO HEKOTOPOTo KpPHTH-
4eCKOTO 3HaueHud 3a Cuér Ha-
TPEBaHUSl CHH3Y IPOHCXOAMA Tie-
Pexoj K IHPKYJASAIHH ¢ BOCXOAs-
IIUM [OTOKOM B LIEHTpE.

WuTepecHO OTMETHTb, HYTO
NpH BHCOTE Kamepn 6 #.x OKa-
3a/0Ch HEBO3MOMHBIM MOJIYUHTb
JBHKEHHE NMEPBOTO THHA NPH BO-
ISIHOM OXJIaXIEHHH KpBIIIKH, KaK
HH HATPEeBaNOCh NHO KAaMepH, B
TO BpeMd K4K OHO MOJYYanoCs,
eCM KpPHILKA OX/aXKAanach KHI-
KHM BO3HYXOM.

B xamepe Boicoroit 12 MM Puc. 5. Koupekius B TOHKOM Cloe IbIMa,
B TOHKOM CJIO€ AbIMA, JeXailneM TMOKPBIBAIOMETO JAHO KaMepbl YOKepa.
Ha IHe KaMepH, VIaJoCb [0Jy- '

YHTh KaPTHHY JOBOJLHO NPABHJIBHO PACMO/OXEeHHHIX KDYTJbIX NMPOCBETOB,
CBA3aHHBIX ¢ HHCXOASILIMMH IOTOKAMH BO3IyXa B LEHTPE f4yeek (pHC. S).

Takum obpasom, paly aBTOPOB YAAIOCh YCTaHOBHTh SKCIEPUMEHTANLHO,
YTO CJIOH KMIKOCTH HAM Ta3d, NoAOrPeBaeMBHIH CHH3Y H OXJAaXIaeMuid
cBepxy, pasOHBaeTcsi Ha AvyeHKkH. BHYTpH KawIO#H H3 siUeeK BO3HHKAET
KOHBEKTHBHOE IBHWEHHE, NPOAQ/KAlOIleecs 0 TeX [Op, MOKA I[IOHNep-
WHBACTCH HEOOXONMMas Da3HOCTh TEMIEPATYP MEXIY BEPXHUM H HHKHAM
OCHOBAHMAMHU CJIOS.

II. AYEVIKU BEHAPA B NPUPOJIE

Kak yxe yxa3aHo BO BBENCHHH, fUYEHCTHIE CTPYKTYPH BCTpedvaloTcs
B NPHMPOAE B IBYX OCHOBHHIX (OpMax:

a) MHKPOCTPYKTYpa 00JaKOB,

6) Mukpopesnbed 3eMHOH NOBEDXHOCTH NPH CHIAbHOHW YBADKHEHHOCTH
HOBEPXHOCTHOTO CJIOA.

§ 1. Onncanye guUeHCTHX CTPYKTYp B atMocdepe

[IpaBunpRas MHKPOCTPYKTYpa 0o0nakoB HaGmiomaeTcs, raasHeiM o6pa-
30M, B OO/IaKAX BEPXHEro Apyca, rjie BO3MOXHO CO3J4anHHe OXHOPOIHOCTH
ycaoBH# B CJO€ 3HAUMTEIBHOM TOPHM3OHTANIbHOH TNPOTAMEHHOCTH.
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OcHOBHEHE BHIH AYEHCTOH CTPYKTYPH OGIaKOB:

1) Cucremn Meikux 006/1auyKOB KDYrioH WIH HenpaBHIbHOH dopmu
(pac. 6) Moryt o0O0pasoOBBIBATHECH KAK NyTEM pAacwieHEHHS CIVIOMHOTO
caoueToro ofnaka, Tak M B GesobnauHom neGe., B mocneamem cayuae
OHH, TOCTeNeHHO pAaspacTasich, MOTYT IPHBECTH K COSHAAHHIO CIIOLIHOMN
MeJIeHHl.

2) CucteMB NPAMOYrOABHBIX 06/4K0B (OGMYHO 3HAYHTEABHOTO Pa3-
Mepa), pasNeNEHHBIX Y3KHMH NMPOCBETaMH, OGPA3YIOL[MMH B3aUMHO IIep-
MEHAUKYAApHbE AHHMH. Kak ¥ B npeiplayuweM caydae, OpaMoyroabHas

Puc. 6. fluenctas cTpykrypa O6iaka NPH BOCXOAAIIEM
HOTOKE B HEHTpe sS4eHKu.

CTPYKTYpa Mo¥eT 06pasoBaThbCs KaK M3 cIIOWHON ciaoucTofi 06JaYHOCTH,
Tak W B Ge3061aydoM HeGe. COOTHOLUEHHE MEXIY TI'OPH3OHTANbHLMH
pasmepamy 0067aKa ¥ TOJLHHOH CJ10St JOMKHO paBHAThCA 4:1 mpH KBad-
paTHou ¢opme 06/iaxoB (coriacao TeopHH Pases).

3) «KpyxeBHad» CTPYKTYPa ¢ NPABHIBHO PACIONOWEHHHMH KPYIJILIMH
HIM OBANbHBIMH NPOCBETaMH (puC. 7) dopma o6aaka ykasbiBaeT Ha 710,
YTO B LEHTPE f4eeK HMeeTcs HMCXONsillee JBHXeHHe,

4) CHcremst rpsiy (strips), pasgzenéusme Gojiee HAH MEHEE Hapalieb-
HpiMH IpocBeTamu (puc. 8). PaccrosiHne MeXAY COCeIsHMMH IpsgaMd CO-
cTapaseT, no SanHbM lilnpynra u 3iopunra (cM. crtathio Masa?), B cpen-
HeM 200 # mpu TOJLIMHE cjof o6naauHocTd B 70 4, T. €. OTHOMIEHHE
WHPHHH s9edKH K e BHcOTe pasHo 3,3. .

Fpaast umeloT 6GOJMBIIYI0 HPOTAHEHHOCTH B JJIHHY, OUEPTAHUS HX pas-
MHTHE U (popMa 4aCTO HCKPMBAEHHASN.

BrutAruBande fyeexk B TIPARAH NPOUCXOZMT NPH HATHYHH H3MEHYHBOCTH
BeTpa ¢ BuicoToH. Hampasneume TPAX COBMNAZAeT C Hamnpas/eHHEM OTHO-
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CHTE/ILHOTO BETPA JUI BEPXHEH M HHWKHEH TPaHHL TOTO Ci0, B KOTOpOM
CO3ZaJIOCh HEYCTOHYHBOE COCTOSHHE. .
I'psinnl He ciaeayer myTaTh ¢ BOMHaMH lenbmronsua, xotopsie umerot
COBEPUICHHO HHYIO npuponay. Boinb oGpasyiorcs na rpannue IBYX clno&s
NpH yCTOHUHBOH cTpaTuduKa-
HHH, 61arojaps BO3MYILEHHIO
P4BHOBRCHOTO COCTOsHMA (110~
70GHO BOJHAM Ha NOBEpPXHO-
CTH MOps). BHewnnit Bux BoaH
I'ensmMronbna XapakTepHayeT-
<l Gonee TNAaNKWMH  KpasiMu
H GOMbIIEH  MPaBHIBHOCTHIO
CTPYKTYPHI, Opuentuposka
HX B NpPOCTPaHCTBE TaKKe
OTJIMYHA  OT . OPHEHTHPOBKH
rpid. Boasn Tenpmronbua
pacnonaraloTes  mepnenmHKY-

“VIPHO K OTHOCHTENLHOMY BeT- Puc. 7. Sluencrast crpykrypa obnaka mupu Huc-
Py, XapaxTepusyloueMy o06a XOASILEM MOTOKe B UEHTPe Ayeliku.
BO3nywHbX caos. OHM  06-

PasywTcs kak B Geso6aaunoM HeGe B BuJe AOBOMBHO  JUTHHHBIX
ON0C, TaKk W H3 CIVIONIHBIX CJOHCTHX OGJAKOB — B BHIE HeGOJbLIO-
O HHc/ia KOPOTKHX MO/MOC, OGHIYHO INEPNEHAMKYIADHHIX K OOLiEH Bh-
TAHYTOCTH OGJ4YHOH Cu-
CTEMBI,

Kpome paccmoTpennnix
BBILIE CJy4aeB, KOTJA pac-
YieHeHHe Ha s4eHKH oXxBa-
THBAET BCK TOJMLY O0GJ]a-
Ka, H3bmomaeTcs M 06pa-
30BaHME SIYEEK HA BEPXHEH
WIH HHXHEH MOBEPXHOCTH
obnaka.

B neprom ciayuae sepx-
HHH YpOBeHb o00OJaka Ha-
NMOMHHAET  BCXOJIMJIEHHYIO
HOBEPXHOCTh ¢ Gosee WM
MEHee NPAaBUIbHBIM CTpOe-
ngeM (pHe. . 9). Oganaxo
OTHIONb HE BCErId. BCXOJM-
JEHHOCTh BePXHEH INOBepx-
HOCTH C/IOMCTOrO 006/aKa, BHAMMAast C caMOA&T4, YKashiBaeT Ha ycra-
HOBHBIUYIOCS HHMPKYAsuHIO. Oco0eHHO 3TO 3aMeyaHHe OTHOCHTCH K HHK-
HEMY fpYCY 0OGNAKOB, TIe CHABHO BJHSIHHE NPH3EMHOTO CJOS M OTHEeNb-
HBIE CTPYH MOTYT OPOHHKaTh B C/IOH HHBEPCHH, CO31aBas HEPOBHOCTH
BEPXHEH NOBEPXHOCTH.

Puc. 8. O6naunvie rpsamt (strips).
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HepasuoBecHoe cocTosinne y HuMHEH NOBEPXHOCTH 06/1aKOB NPHBOAHT
x obpasoBanuio mammato cumulus {puc. 10). D10 — BHMEOGpa3HbIE HO-
AyluapoBHAHNE 0671aKa, cBewHBaomyecs BHH3. I1pH HaAHYHH OTHOCHTR/b-
HOH CKOPDOCTH ABHIKEHHS HHNKEJEWAllero Clof BO3AYXa 3TH MOJYMIapHi
MOTYT BHITATHBATLCA B MOJAOCH (MOROOHO IpAiaM), PE3KO 3aMETHHIE HA
¢ore obaaka.

Yikaxkem e, 4TO Hepeiko 06jaKka OGHAPYNHBAIOT AYEHCTYH) CTPYK-
TYpPY HECKOJbKUX MOPIAKOB, KOIAA BHYTPH OOJBbIIHX fY€EK BO3HHKAIOT
AyefikiH MeHbllero pasmepa. Hampumep, B c/iyuae NpAMOYTOJIbHHX 00613~
KOB HECKOJBKO MPAMOYIOJBHBIX [HAmeK Kak O OGBeJAHHAIOTCHA B OLHY

—

Puc. 9. Bux noBepxHOCTH €0MCTOrO 06laka ¢ caMoadra.

TPYNNY, OTAEJAEHHYIO OT COCeNHHX 60/ee UIMPOKHMH NpPOCBETAMH. Taxoe
®e dBJeHHe MOXHO HaOMOAATh B clydae rpsi.

Yro kKacaeTcd KyyeBnX 006/1aKOB, TO OHH BO3HHKAIOT B ycnommx,
KOTJa BJHsiHYE 3eMHOH NOBEPXHOCTH CKA3KBAETCS €1 AO0CTATOYHO CHJABHO.
IToaToMy OZHOPOZHOCTL YCJIOBMH Ha BepXHeH H HHXHEH TpaHMmax cjos
6071p1101 TOPH30HTANbHOH NPOTHKEHHOCTH, HEOOXOAUMAs LIS YCTAHOBICHHS
TIpaBUIBHOH CTPYKTYpH, (DaKTHYECKH HHKOTOa He HOCTHraetcd. Ilosumm-
MOMY, SIBJICHHE OTrpaHHYHBAETCT (Pa30H OTAC/BHEX HEYHODSIAQYEHHBX CTPYH.

MinTtepecHo Takike OTMETHTb, YTO CXeMa BO3AYWIHHX TedenHH, npei-
noxennas Ilaapmenom!® ansl 0GbSCHEHHS BODOHOK M Top TpPOHONAy3wl,
BEChbMa HANOMHMHAeT HMPKYJSUUIO B sYefKaX, COOTBETCTBYIOULYH) AHTHCHM-
METDHYHOMY PpELIeHHIO 3alayH (cM, puc. 22).

Ounako, ciegyeT uMeTb B BULY, YTO TeopHs YCTOHYHBOH KOHBEKTHB-
HOH ULMDKYJSIHN K LHMKJIOHAM H aHTHUHMKJIOHAM HENPHMEHHMA, TaK Kak
BO3HHKHOBEHHE OINHODOJAHHIX TPAHHMYHHIX YCAOBHH, TpebSylomuxca Iasg eé
YCTAHOBJIEHHS!, Hal 3HAYHUTE/NbHLIMM IUIOWANIMH 3EMHOH MOBEDXHOCTH,
C JIMHEHHBIMH DAa3MEDAMM B THICAYM KMJIOMETDOB, HEBO3MOXHO.
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Cxopee MOKHO CKa3aTb, 4YTO, K&K W B C/1ydde Kyueshlx 00/1aKOB,
npouecc pasBUBaeTcs JIHWIbL B CBoeil mepsoli ¢ase — ase OTIHEJbHHX
CTPYH B Tex Mecrax, Ile BO3HMKJO Bo3MyuleHune. Han uuk/ioHoM HMeet
MECTO BOCXOAfUH moTOK B Tpomocdepe. PassuThe saBuXpesui BOKPYT
BEPTHKAJbHOH OCH BhI3bIBaeT 00pa30BaHHE BOPOHOK TPOMONAY3bl € IIOHH-
WEHHEM €& YpOBHH B OTHEJbHBIX Clydasix HAa 4—3 xa.

B crpatocdepe, Takum o6pasoM, BO3HMKaeT Hucxoiauwwmi norok. Ha
nepudepHi  UMKIOHA TPOHCXOIAT KOMIEHCHPYIOUIME JBHXEHUS BO3AyXad.
Han anTupkionoM nampaBieHHe BO3LYIUHHX INOTOKOB 0GpaTHoOE.

~
oo

Puc. 10. Mammato cumulus.

Bpsig JIH MOXHO HOMYyCTHTb, YTO 3TH MOTOKH 3aMbIKAI0TCA B IIPABHIIL~
HYI0 LMpKyJsuuio, TeM 6ojee, YTO TOrAa COOTHOUIeHHe MEXIY TOPH30H-
TaJbHHIMH M BEPTHKAJbHHIMH pa3smepamu fueek Ouino Obi upeamepsHo Gonb-
wym, mopsrka  100:1  (paccTosHue MeWIY UMKIOHOM M aHTHUHKIOHOM
nopsinka 1—2 meic. wa, 4 BHCOTA TPOMONAY3H, T. €. NOJOBHHA BBHICOTHI
sueilky, mopsnka 10 xae).

§ 2 OnucanHe SAYEeHCTHHX CTPYKTYp MHKpPoOpeabeda
' 3eMHOH NMOBEPXHOCTH

[lepelln¥M K KpaTKOMY OINMCAHHI0 HEKOTOPHIX AYEHCTHX (OPM MHKPO-
penpeda, BCTPEHAIOIUXCA Ha YUACTKAX CO 3HAYMTENLHOIM  YBIAWHEHUEM
BEPXHEr0 CJIOA [OYBH, XapakTepHHX, [MaBHHM 00pasoM, UIE  apKTHUe-
CKOHl H cYO4pKTHUECKOi 30H.

MoxHO ykasaTh TpH ocHoBHbBie (QopMel MHKpopedbeda HYEHCTOTO
CTpOeHHs:

1) Byrpucthii Mukpopenbed %14 Bo3nHkaeT Ha POBHOH 3a60/0ueHHON
MECTHOCTH. DYrpH pacno/ioeHH JOBOJILHO DaBHOMEPHO 1O BCEMYy yua-
cTKy (puc. 11).
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nomane mexay 6yrpamu 4acTO NPENCTABAAET TONKHE <MOYANHHHY .
Boicota 6yrpoB ofnuno He mpeBwmaer 0,4—0,5 4, HO BCTPEYAOTCH
H Oyrpol BHICOTOH IO HECKOABKHX METPOB («Oyarynsaxu»). OTmevaor-

Puc. 11. "MeaxoSyrpucrhiii Mukpopenbed
B Micaanpun,

¢ cAyyan 1%, Korma OGyrpu He
JOCTHralwT nHa 6Gosora, a naa-
BAlOT B KHIAKOH IVINBYHHOH
Macce.

XapaxTepHo, 4YTO BHCOTa

6yrpos obwyHo TeM Gojablue, Yem

raybxe 3aneraet ciaolt Beunoil
MEep3JA0TH.

2) Tpsamui®  obpasyiorcs
OOBIYHO HA CKJOHAX KPYTH3HOH
cBuie 2° W TAHYTCS BHU3 IO
CKJIOHY, HANOMHHAS OTrOpOAHBIE
rpanka  (puc. 12). ,

3} Tpeuwunsse  HOAHrO-
Hel 14,18,17 xapakTepHH IS Y4a-
CTKOB ¢ OIXHODOJHHIMH MEJKO3€ep-
HHCTHMH 1nioYBaMH.  TpeuuHs
npasunpHoll  QOpMH  0GpasyIoT

Ha TIOBEPXHOCTH JNHGO IMIECTHYTOABHHKH, AHOO deTHpEXyronpuuxu. [lpu
MajHX KX pasmepax, IVIOWAAH IIECTHYrOMbHHKOB OOHYHO BHIYKAHE B

cpenuse (puc. 13).

Puc. 12, I'pansl, BHTAHYTHE BAOAb cKaoHa, B PelkbaBuke.

Ho™ !BcTpeuaioTcsi FeKCaroHaibHble NOAMIOHM M GONbUEX — pas-
mepoB (10 40 ), Tak Ha3biBaemble TafiMBIDCKHE NOMMIOHH (pHC. 14).
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[Npekpachas QoTorpadus TalMBIDCKHX MOJHTOHOB, CHejaHHass ¢ 6opTa
nupwkadns «[pad Llenmenuns» w0 Bpems ero nonéra Han ApPKTHKO#H
B 1932 r., npusenena B cratbe A. M. [ycesals,

OpToronanbuble CHCTEMBl TPEWIMH (pHC. 15) 4acTo UMEIOT IpHNOIHS-
Thi€ Kpasl, YTO OODBACHAETCS BHIIHPAHHEM HX [IPH 3aMEP3aHHH  BOAbI
B Tpeutudax. [lons weThpéx-
VTO/LHHKOB OGHIYHO POBHbIE,
3a60JI0OYEeHHbIE, HHOIAQ C 03ep-
KOM TIOCpeIMHe.

IIpH HEOHOPOZHOCTH MAaTe-
puana, MOKPHIBAIOLIEIO MOBEPX-
HOCTh, TaK¥e obpasylorcs gop-
Mbl MHKpopenbeda dYeHCTOro
CTpOeHHs.

Taxk, Jloy ¢ onHcHBaeTt rpsi-
3eBwe MnsTHA, O0O0pasylomuecs
Ha IIOBEPXHOCTH POBHOH Mope-
Hbl TIpH BECCHHEM OTTaHBAHHH

rpynta (puc. 16). Tpsseste Puc. 13. TIekcaronailpHble MOJHTOHHE  Ha
ndTHa HMelT ¢Qopmy, Gaus- LInuu6eprere.

Kyl K KpYyIVIOH, H OKDYXEHH
YUCTHIMH KAMHSIMH. PaccTosiHHe MexIy ULEeHTPaMH IISTeH COCTaB/dger
3—4 #, yTO XOpOWIO COOTBeTCTBYeT JadopaTopubiM naHHbM benapa
478 COOTHOILUEHHS MEXIY TOPHM3OHTaJbHBIMH M BEDTHKANbHHIMM pasme-
paMH  sd4eeK, €CAH IIPeNNoN0XKHTb, YTO T[PYHT OTTaHBaeT HA TAYOHHY
a0 1 . -

[NoBuaumomy, Gosee pasBUTYIO (DOPMY MpECTABJAIOT TaK Ha3biBaeMbie
«KaM@HHHIe KOJIbLA» H «K4MEHHBle MHOTOYTOAbHUKH» 18,19, BozHMKaOLHe
MpPH 3HAYMTENLHOM KOJHYECTBE Mesnko3EMa B COCTaBe TPYHTA.

Puc. 14. «Taiimeipckne noanrons» Ha [Unuudep-
reme,

OHu COCTOSIT H3 ME/KO3EPHHCTOr0 MaTepHala B LEHTpe, o0pasyiolero
BWOYK/KH KPYr MAH MHOIOYIOAbHHK, H KaMEHHOTo 0opaiopa BOKDPYT
Hero. DBopaiopsl mnpeacTaBasiioT co60H MO0 H30IHPOBAHHBIE KaMEHHbIE
KOJbla, AM60 KAMEHHYIO CeTh.
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CKOTUIEHHST MENKO3EMa HMEIOT BHA KOHYCa, OOpaulHHOTO —BepUIHHOH
BM3 (cM. cTaThio A. A, Tpuropoena'®). [loBepXHOCT> MEIKO3EMHOrO

e et e s e et s nomine e g )

Puc. 15. TIpamoyronpHpte TOJMTOHB Ha BTOpO# Teppace p. Benep-anapa
: (nputok p. Jieuni).

AIpa BHMYK/Ias; ~UWIHDHHA €r0 AOCTHTaeT 1-——1,5 x; sepmiyHa sAApa BO3-
pmmaeTcss Ha 20—25 c# Hal KpaeM. BolicoTa xamenHoro OGopauiopa Han
TeM ke ypoBHem okono 30 cx, a miHpuHa Gopmiopa 30—50 ca. Hud-
¢depenunanus MaTepHanos
HabaofaeTcss O TAyGUHb
50—60 ca.

[MoxoGHble ke MOMHrO-
HE, HO MeHbIUEro pasmepa
(mnametp 20 50 cx) BCTpE-
4aloTCd HAa JIENHHKaX, {10~
KPLTHX Meaxo3émom 19,

B paiionax Gopeanbroi
30HH 4HATOTHYHOE MEJIKO-
OyrpucTOMy MHKpopenbedy
cy6apkTHKH  0O6pasoBaHue
NpPEeACTABASET KOYKAPHUK.

BecbMa BO3MOXHO, 4TO
SUCHCTHIE CTPYKTYpPH 06pa-
3YIOTCH H B XKHIKOM MeTal-
JHYECKOM SIIPE  3eMHOTO
nlapa, rme TeMmnepatypa
pacTéT K IEHTPY 3€MJIH, 4 TUIOTHOCTh MPAKTHYECKH He H3MeHseTcd C
nasnenneM. M3 Hanuuud TakHX CTpyKTyp HcxomuT 1. M. ®penxens 20
8 CBOEH TEOpPHH 3eMHOTO MAarHeTH3M4.

Puc. 16. T'psseBble msiTHA, oOpa3ylomuecs BO
BpeMsa oTTauBanus noush Ha lllmmuGeprene.
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1II. TPUYYHBI BO3HUKHOBEHMS SIYEUCTBIX
CTPYKTYP B NPUPOJHBIX ¥CJOBUSX

(KayecTseHnas teopus)

Mocne TOro Kak Mpl Hami KpaTkuii 0630p SIYEHCTHX CTPYKTYpP, BO3~
HHKAIOWIUX B C/IOSX rasa WIH KHIAKOCTH B NPHPOIHBIX YCJOBHSX, Nepefi-
JEM K BBIICHEHHIO NPHYMH, O0YC/OBAHBAIOUIMX KOHKPeTHHE (OPMH ITHX

06pasoBaHui.

§ 1. fluencThe cTpykTypw B aTMochepe

Kak yxe ykasaHo BO BBCIEHHH, YCIOBHE HeYCTOHUHBOCTH WA cj10s
B STOM C/I0€ NOTEHLHaIbHAas TeMIepaTypa

BO3JyXa COCTOMT B TOM, 4TO
yOLBaeT ¢ BHICOTOH, T. €.
TeMilepaTtypa yObBaeT C BHI-
COoTOH OBICTpee, YeM MO angu-
abaTniyeckoMy 3akoHy. [lpu
BHIIOJIHEHHH 3TOTO  YCJIOBHA
B CJI0€ MOTYT BOSHHKATh KOH-
BEKTHBHLIE [BHXEHHS, a cle-
JOBATEAbHO, M SYeHCTHIE
CTPYKTYPhl, OCOGEHHO SICHO
06HapYKHBAIOLIHECS B CTpOe-
HUH 00/1aKOB.

Jlna  BeptukanpHOro rpa-
JHEHTa TeMIepaTypH B CJOH-
cThiIX o06/]aKax, pacuwieHE&H-
HBIX Ha MeJIKHe 006/auKa HJIH
Ha rpsaab, Man? npusoaur

Puc. 17,

Kamesubie MHOTOYTOJbHHKH Ha

" lmunGeprene.

CACAYIOlIHe NaHHLIE, ITI0JAYYEHHHe BO BpPeMs CAMOJETHHIX NOLBHEMOB:

Makcum. rpaan-| ToualuHa €04, B KO-

Tata €HT TeMOepary-| TOpoM HabalojaeTcs

pbi(Brpaaycax Ha| JaHHBIH  rpaigueHt

100 » BHICOTBI) | TeMIepaTyphl (B ).
1/IX 1928 1,40 65
13/IX 1928 1,10 88
14/1X 1928 1,23 171
15/1X 1928 1,1 144
24/X 1928 1,02 98
5/XI 1928 1,10 75
7/1X 1929 2,30 55
16/1X 1929 1,00 103

Cpennee M3 MaKCHMAaNbHEX TDAIHEHTOB TEMNEPATYpPH MO JAHHBIM
8 HaGmonenuit parno 1,28. JlaHHHE S5TH He BIOAHE HANEXKHB, TaK KAk,
BO-NEPBHX, C€aMOJET MOAHMMAJACH TIO HAKIOHHOHN KPHBOM H MOT monagatsh

B pasdbe TemneparypHble YyCJIOBHS,

He <CoBHNajamoUiue ¢ BEPTHKANbHBLIM
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pacnpesiesiendeM TeMHmepaTyphbl, a BO-BTOPHIX, CaMH H3MepeHHs TeMmepa-
TYpH CaMOJETHBIMM NPHOOPAMH MOIJIM J14BaTh 3HAYHTEIbHHE OWHOKH.

Onnako, 6e3yc/0BHHM SIBASETCS TO, YTO B caydae OONAKOB SIYEHCTOH
CTPYKTYPH TpajHeHTH TeMNeparyphl KOCTHIAKT 3HAYHTENbHO OOMbUIMX
3HavyeHnl, ueM B OOLIUHBIX CAOHCTHX OG/AKAX.

BnaronpusiTHbie YCJAOBHS 115 06Da30BaHHA AYEHCTHIX CTPYKTYp B o6aau-
HBIX CJAOSX MOTYT BO3HHKaTh IByMf nyramu (cMm. crathio bpenra’):

1) 3a cuér noTJOIIEHHS M H3AYUYEHHSl JUIMHHOBOJIHOBOH paauauuu
CAOMCTEIMH 06jaKkaMu. BepTHKalbHBH TpPaiHEAT TemIepaTyphl MOXET AO-
CTHraTh OOJbUIHX 3HAa-
YeHHH, €CAH HHKHAA
yacTe o06Jaka Harpe-
BaeTcsl Onaronaps mo-
TIOIEHHIO  paiMallHH,
Hayuied CcHH3y, & BepX-
Hesl OXJIAXKAAETCA NYTEM
H3JIyyeHHd JUIHHHOBOJ-
HOBOH palMaluH BBEPX.
KopoTtkoBoanoBas  pa-
IHauus, KaK ykasnBaeT
Dpent, ckxopee oTpa-
waeTcss oOAaKaMH  TH-
ma St 1 As, uem 1m0~
IJI0laeTcd, H He MO-
MET CYIECTBEHHO BJIH~
STb HA HX TeMIeparyp-
HBIH PEXHM.

2) 3a cuér noaus-
Puc. 18, Cxema uupkynsimus B OGRauHBIX cjosix  THA HJAH ONyCKaHHS Bce#t
TNpH HaJAHUYMH HEYCTOHYHBOTO COCTOSIHHSA, Macchl BO31yXa, conep-
. wamel kKax ofnadyHbe
CJIOM, TaK M CJOM CyXoro Bo3myxa. [Ipu sTOM TemmepaTypa cyXOro BO3-
ayxa wusMensiercd Ha 1°C npu uamededHd BHCOTH Ha 100 ., a rtemme-
paTypa Baawknoro sosayxa —Ha 0,5° C. B pesyaerate, npu ofuiem noi-
HATHH OGJIAUHHH CJOH OKAa3LBAETCH Terviee CMEXHHX CJI0EB . CYXOTO BOS-
dyXa, W BO3HHKAeT HEYCTONUYMBOE COCTOfHHE 10 OTHOUIEHHIO K BHILENe-
wawemy cn0io. [Ipd ONycKaHUM BAaWHBIH BO3AYX CTAHOBAUTCS XOJOAHEC
CYXOTG BO3AYXa, H BO3HHKAaeT HeyCTOHYHBOCTH O0JaYHOH MaccH N0 OTHO-
HIeHUI0 K HHkenexauleMmy caoi. O6ulee nNOIHATHE OCyuHeCTBAsETCH,
HampuMep, HPH JIBHXEHHH BIO/Mb QPOHTANbHON IOBEPXHOCTH, 4 ONYyCKanue
Macce BosAyxa HaGmoOgdeTcs B THAY CPos.
Ilns BHISICHEHHS BO3MOXHHX JOpM 061aKOB AYEHCTOrO CTPOEHHS Mbl
npemiaraeM Clexyioulyio cxemy (puc. 18). .
a) HeycToHuuBoe COCTOSSHHE Y BepXHeH TpaHHUM
o6naxa. (Knetkn Bepxdero psama.) O6nako wumeeT Gosee BHICOKYIO TEM-
nepaTypy, yeM BHUIEIeKaUMi CYX0h BOBAYX, Hapumep, 6aarofaps obumemy
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NOAHATHIO BO3LYWIHOH Macchl. B ciyvae A mnpu MOZHATHH CTPYM BA&K-
HOTO BO3AYyXa B CJo#l ¢ 604ee HU3KOK TeMmmeparypoil NPOUCXOAUT AONOJ-
HUTEAbHA KOHIEHCAUUI BONEHOTO Mapa, CONPOBOKAAILIAACH BHILEICHHEM
Tenna. 3TO B CBOIO ouepenp OyaerT cnoco6CTBOBATH JAajbHeHLIeMy MOA-
HaTHIO. Bocxonduias cTpysl 4aKTHBHA, sBJSeTCd, TaK CKal3aTh, CTPYEH-/IH-
nepoM. OnHoBpeMeHHO MPOHCXOAMT KOMIEHCHpYlollee, Oojee MeNJEHHOe
JBHKEHHE B OKPYXAIOIEM CTPYIO NpocTpaHcTBe. PasBuBaeTcsd LHPKY/IALHS
¢ BOCXOJASIUIMM NOTOKOM B LeHTpe siuelixn. TTorepxHOCTb 06maka npuMer
NpH 39TOM BCXOJMJECHHHE BuMA, Kak Ha puc. 9. OOpardas uHpKyIAUHs
{cnydaii A') He MOXET pa3sBWBaTbCHA, TAK KaK CTPYs XOJOAHOTO CYXOro
BO3yXa, HANpPaBJi€HHasd BHM3, NMPH nepeMeniMBanuu ¢ obnaunoli Maccoff
CO3H2CT MOHHKEHUE BAAWHOCTH, U YaCTh Kamnedb OYXeT HCHapAThCH, Bhl-
3nBad oxnaxiaexHe o6maxa. Pasnuua remnepaTyp Mexay 06/1aKOM M BHILe-
JdexalldM CJOeM  CyXOTO BO3AyXa CTaHeT Mamgarb, H IpOHEecc 3a-
TyXaeT.

6) Heycrofiuusoe <coctosinue BHYTpH 062a4HOTO
cnod. (Kaetkw cpennero psna.) OHO MoweT BO3HHKATh 3a CuéT
OXJaXIEHHS BEPXHHX €ro cJjoéB yepe3 H3/lyyeHHe, HANPABICHHOE BBEpX,
H HAaTPEBaHMs HHXKHHUX C10€B 6/4r04apst NOTVIOLIEHMIO MS/1YyYeHHs, HWAYNIETO
cundy. [Ipu rpamuente TemmepaTypwl B oOnaxe, GOAbIIEM, YeM BIANKHO-
anuaGaTHuecKuil, MOJAHUMAIOIUMIICA NaKeT BIAXKHOTO BO3AYXa ocTaéTcd BCE
BpeMd Temiee Okpyxaiolllero 06,14Ka, a onycKaloUHHCS naKeT — BcE BpeMs
xomonyee ero. BHe CTpyH BO3HHMKAIOT KOMIEHCHpyIOLIME NOTOKH. B pe-
3y/ibTaTe CO3Q4ETCA KOHBEKTHBHOE JBHXKEHHE, OXBATHIBAIOLIEE H IIPHMbl-
Karomie Kk o6aaky ca0M Bo3ayxa. Hampasinewuwe UHPKYMAUHH IOMKHO
3aBHCETh OT IOMOJHUTE/AbHBIX NPHYHH, TAK KaK 00a HaNpaBJeHHS IBUKE-
HUS ABAAIOTCS aKTHBHBIMH. TakuMM npHudHaMM MOryT OwITh: 1) pacnpe-
nejseHUe TeMIepaTyph, 2) pacnpeneseHHe BAKHOCTH.

Tak kak KOHBEKTHBHYIO sueliKy MOWHO pPacCMaTpUBATh KaK TepMOAH-
HAMMYECKYIO MAlHHY, AM8 KOTOPOH HOACTHAAKUIHWH C/I0H dRndeTcs Harpe-
BAaTEJIEM, a4 BHILEIEKAUMHA CIOH XOJOIWIbHHKOM, TO TeMmmeparypa BO3-
nyxa nox 0o06/7aKoM J0J/bkHAa OLITh BO BCAKOM C/Iydde HE HIDKe TeMreparyphl
HWKHETO OCHOBAaHWS 00/1aKa, a Temmepatypa BO3ayxa Hax 0061akom — He
BHIIIIE TeMIepaTyphl BEPXHEro OCHOBaHHs 00J/1aKa.

CyurecTBeHHOH MOXET OKa3aThCid BeJMYHHA TPAJHEHTA TeMIIepaTyphl
B B€PXHeil M. HIXKHel YaCTH HEPABHOBECHOTO CJod. BucOkHi rpamuedT
TeMIEpAaTypH B HibkHel 4YacTu ¢Jos JOMKEH Cnoco0CTBOBATH BO3HHKHO-
BEHHI0 BOCXOASINMX CTPYH, yBe/NUUMBAIOUMX NEPEHOC Teruia BRepx. TO4HO
TaK %e BHCOKMH TpagHeHT TeMHnepaTtyphl B BePXHEH 4acTH Cod AO/KEH
BHI3BIBATH NOSBAEHHE HUCXONAUIMX CTpYH. ITOT BHBOA coriaacyercs ¢
pe3yJabTaTaMH OIHCAHHHIX Bblle JaGopatopHbX oneiToB LlMmuara u
CoHzepca A7 BOXH M BO3AyXa U ONKITOB YauApa aas IwiMa.

BiusHHe BNaXHOCTH BO3AyXa MOX O6JaKOM TakxkKe MOXeET OHThb Cy-
IIECTBEHHBIM /ISl YCTAHOBJEHHs TOTO WIH HHOTO THNA uupkyasuud. Ecau
BAGKHOCTH BeJMKA, TO TOAHMMAILIHECT CTPYH BHI3HBAIOT KOHBEKIUIO Ha
ypoBHE oCHOBauug 00/1aKa M, C/IQORATEALHO, AONMOJHATENABHOE BHALASHHE
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Tenna, aKTHBU3HPYIOMIee BOCXoAuiu# moroxk. Hucxopswuit noTox He aK-
TuBeH. [Ipu cyxom BO3nyxe nosg o06nakoM, HA0GOPOT, BHHOC BHU3 0O6nay-
HOW MaccH BH3RIBAET HCNIapeHMe Kamesab, a CNel0BAaTEIbHO, OXI&KAeHHE
OKPYXAOILEero BO3RYXa, aKTUBH3HpYIOUlee Hucxoafiuu#l norox. Bocxoad-
WM NOTOK B 3TOM CJyuae TOPMO3MTCH.

Takum 0o6pasoM npy¥ HaAUYHH HEPABHOBECHOTO COCTOHHUS BHYTPH 06-
JIAKa MOXHO OXHMJIATh PA3MBBAHHA CJAOHCTOrO 06/aKa HA OTHAe/bHHE MEJ-
Kue o6natka (puc. 6) B cyyae KOHBEKIHMH ¢ BOCXONAIHM HOTOKOM B LEHTpPE
Auefikn (cayuaht B) U pasMblBaHHMs HA KPYWEBHYIO CTPYKTYPY C YIPABHIBHO
PacnoJIoKeHHHMH KPYI/ILMH NMPOcBeTaMH (pHC. 7) HpH KOHBEKHIHH C HHC-
XOASUWMM MOTOKOM B LEeHTpe Aueliku (caydyaht B').

B) HepaBHoBRecHOEe COCTOSAHHE Y HUKHETO OCHOBAaHHUH
obnaka. (Knetkm umxHero psza). Bosumkaer nubo npu onyckaHHu
BCeH BO3MYWIHOH MAacCH, coaepkaumied kKak BaakHb#, Tak ¥ CyXOH BO3-
ayx, qu6o 3a Cu&T NpOrpeBaHus CJOS BO3AyXda MON OGJaKOM Graroxaps
TYypOYAEHTHOMY NpPHTOKY BO3AyXa CHH3Y, OT 3eMHOH noepxHocTH. B nep-
BOM C/lyyae OTHOCHTE/bHAs BALKHOCTD BO3AyXa 10J 00/aKoM, KaK NPABHIIO,
Mana. Bocxomsumit 1notok TEWIOro CyXOro Bo3AyXa, NPOHMKAIOMHA B
061aK0, BLI3BIBAET HCIApEHHE HEKOTOPOTO KOMHYeCcTBA Kamneab (4 3HAYHT,
oXnaxnenue OKpywawonieff Bo3fymHoOH maccw) u Topmosutcia. HaoGopor,
HACXOAAIMA MOTOK BJAAXHOTO BO3AYXa B CJIOH CYXOro BO3AyXa siBsieTcs
akTusHBM, [IpH 20CTaTOYHOH MOWHOCTH 067aKa, BHH3 OYAyT BHHOCHTHCH
BCE HOBHE H HOBHE OGIAUHHE MA4cCH, BAAXHOCTb BO3AYXAa YBEAMYHTCH
M Hcnapende ocnabutcd. Bosduxaer o6nako Buza mammato cumulus
(cM. puc. 10). Ilpn 34aYHTENBHOM OXNaWAEHHH BCEH MacChl HHWKENeKAIEro
CJI0Si CYXOrO BO3NYXa IPHYMHA HEYCTOHYHBOCTH HcuesaeT M mammatos
paccacnBaotes. OcoOeHHO OHCTPO 3TOT NpOUECe HAET, ecad u3 obnaka
HaYHHAeT HATH JHOXHb. '

Ecau BO3LyX 1OI CIOWUCTHM OGNAKOM BAQXHBIH, TO BOCXOASUIMH IOTOK
pasBuBaeTcH TaK Xe, Kak B KyueBoM oGnake, M, Kak YK43aHO BHIlE, Npa-
BHJIbHAsl UHPKYAAIHMA HE MOKET YCTaHOBHThbCA. BosHukaeT 00JaKo THNa
Castellatus. Hucxonsume noToks, conpoBoxaioiyecs MeAJIeHHBIM HCna-
peHHeM, NPHBOIAT K MNOCTEMNCHHOMY OX/AWACHHIO HHKEIEXKAUErO CJ10H
H, C/IelOBaTeAbHO, HECYT B CaMHX ceéfe HPUYHHY CBOETO 3aTyXaHHs.

PaccmoTpennas Buimie siueMcTas CTpykTypa 00J4aKOB HMEET MECTO B TOM
Cayyae, ec/JH B 001aYHOM CJI0R W HA €r0 rpaHillax HeT USMEHEHHsi To-
PH3OHTAJILHOH CKOPOCTH BeTpa ¢ BuicoToH. IpH HannmuuH OTHOCHTE/IBHOTO
BETpA HaOMIONAETCH, MOJOOHO KapTuHe IbMa B Kamepe Yokepa, BHTHIH-
B4HHE fYeEeK M NpeBpalleHde MX NPU COOTBETCTBYIOIMX YCJIOBHAX B OG-
JNaypeie Tpaib (cM. pHc. 8). VIMEHHO, HE3HAUMTENbHHH OTHOCHTEAbHbIH
BeTep BH3HBAET AeQOpPMALHIO JHHMH TOKE, a CJAENOBATE/HHO, ACHMMETPHIO
unpkyasuud. EcaM ¢HOC OTHOCHTENbHHM BETPOM 32 OZMH MK/ TaKOTO Xe
NOpsgKa BeJHYHHH, KaKk TODH30HTANbHHWH pasMep OObyHOH d4elkd, TO
BHOMMbBIE TPAHHUB MEXKAY COCeNHMMH OG/MAYHBIMH A4eHKaMu B HANPABAEHHH
OTHOCHTENBHOTO BeTpa cTupawTesd, H rpyrma A4YeeK ¢aUBACTCHA B

rpsny.
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§ 2. Slueucrse cTPYKTYypH MHKpPOpeabeda
3EMHOH NOBEPXHOCTH

Ha ponp KOHBEKTHBHOH UHMDKYJISUHH B OGDA30OBAHMY SUEHCTHX CTPYK-
Typ Muxpopesbeda Apxtukn H CyGapkTuku ywe yxaswann Jloy*, I'pumm
H pAX Apyrux asTopoB. OnpHako HMX HMIEH BCTPETHIH MHOTOUHMC/EHHBIE
BospaweHud. Bawuelilme H3 HAX caexyiomue (CM., HaupHMep, CTAThHIO
Tnanuuua 19):

1) TemnepaTypa moBepXHOCTH rpyHTa HCIBITHIBAET 3HAYHTENbHbLIE KO-
nebanug H COCTOSHHE, MPH KOTOPOM Jaxe B TEUCHHE HECKOABKHX 44coB
NOAJEPKHBACTCH ONPEReNEHHAA DA3HOCTh TEMIEPATYP B HEKOTOPOM cJoe
(oxos0 4°C nasepxy u 0°C B rnyGuHe), ocymecTsaseTcss peako. B To
W€ BpeMs KOHBEKTHBHHE JBHKEHHSI IIpH OOJbIIOH BA3KOCTH SBJSIOTCS
MeAJIeHHBIMH.

2) BaaxHoCTb MoYB BO MHOIMX AYEHCTHX CTPYKTYpax MHkpopenseda
HeZOCTATOYHA [J4 Buinosisenus kxputephs Pesed; no seryncaenusm Hlrexe 8
HEOOXOAUMAas BAAKHOCTH mopsinka 600/;, T. €. HaxoAMTCA Ha mpeneie
HACHILIEHHS 0B,

3) MexauHuecKHe CW/B, pPA3BHRAEMBE IPH KOHBEKTHBHOH LMPKY/IALHMH,
HEZNOCTAaTOUHH JUIS flepeMelieHHs KaMHeH W, C/1eI0BaTe/NbHO, ¢ e€ MoMOUbI0
Heb3s OOBACHUTD OOpABOBAHHA KAaMEHHKIX KO/El, KAMEHHBIX MHOTQYTrOJib-
HHKOB H KaMeHHHIX 10JIOC.

Itu BO3paweHus 06a3upyioTCH IaBHuM 00pasom Ha nogcuéte [lre-
Xe, KOTOpHLIH OCHOBaH HA HexopasymenHd. Bo-nmepsuix, lltexe npunsana
AAs KOS(UIHEenTa TeMnepaTyponpoBOJHOCTH ¥ DAa3KUKEHHBIX TIPYHTOB
anavenne 0,2, Torma kax B JQeHCTBHTE/JBHOCTH CpEIHEE 3HAYeHHE [I0-
paaka 0,005 ca?jcer 2%, BO-BTOPHX, MAJIA CAYYas PASKUKEHHHX IOUB,
pPACIOJIOKEHHEIX  HA BEYHOH Mep3J/0Te HIH [UIOTHOM TPYHTE, HYXHO
npuMeHsith KpuTepuit K ==1100,65 (cm. IV, § 3), a He xkpuTepuit
Penes (23).

Brecenre 3THX HCNPaBjieHHH NPHBOIMT K 3AKMOYSHHAM, YTO: a) HHp-
KYJSUHS MOXET BOSHUKATh IIPH ropasao MeHblieH BJIAKHOCTH I'PYHTA, YeM
nonyuennas llitexe, 6) koneGanua TemnepaTypsl BepxHefi TOBEPXHOCTH
HA HECKOJIbKO FPaaycoB He OGYAyT HApyllaTh KpHTepHA HeYCTOHYHBOCTH
HpH JOCTaTOYHOH TOJUIMHE CJIOS.

Jlnsl BHSICHEHHS. BO3MOWHOW PO/MH KOHBEKTHBHBIX ABHAEHHH oGpaTHMcH
K KOHKPETHHM (popMam MHKpOpeJ/beda.

1. ByrpucTuid Mmukpopensed. PaccMoTpuM Ind npumepa OnH-
canne Oyrpos B paiioHe lllyusero o3sepa Ha Kombckom nonyoctpose,
maunoe M, M. Cymrusom 15, Byrpat o6pasoBanucs Ha 06onore, npen-
CTaBSAIOLIEM COGOH MHIKYIO IJLIBYHHYIO MAaccy TJYOHHOM 0 2 4, MOKDHI-
TYIO IWIaBaouiuM cBepxy caoem topdsudka. Cpendss socoTa GyrpoB —
okono 1 x. TlpopuiBaHue wWwypdoB B Oyrpax MoKasalo, 4TO OHH COCTOSAT
U3 BepxHero TopdAHOro ¢/I0s H MEPSAOTO MUHEPAALHOTO #Apa, CONepxa-
[Ero cynech H HIMCTO-TIMHHCTYIO maccy. IIpH oTTaHMBaHHMH 3Ta Macca
npeBpaiiaeTcs B MAHBYH. MEpsnoe 43po 3adacTyio He [AOCTHraeT [Ha,

4  ycnexu Pusnv. Hayy, T. XXXI, Bumn. 4.
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a iaBaer B wHAKOH Macce 6onota. B npoMexyTkax Mexay Oyrpamu
TopdsiHof Cin0of OTTAHBAET MOJHOCTHIO.

Mocetu ToT e pakion yepes 4 roma, M. M. Cymrun?! oGuapyxwun,
4TO HCC/ACNOBaBIIMEcS MM GyrpH CenH Ha TBEDAHIL FPYHT, oGpasylouuit
IHO 6ONOTa, ¥ CTAJH HHXKe.

JletnHe 3aMepH TeMIepaTypnl IVILBYHHOH Macch §0s0Ta NOKAasam,
4TO HAa JAHe ero Temneparypa paBHa 2°C, a HemocpeICTBEHHO HOJ TOp-
¢snnm cnoem 3,6°C.

Takum 06pa3oM yCJIOBHA A5 BOSHHKHOBEHHS! KOHBEKTHBHOTO ABHIKEHHSA
B KHIKOM c/oe Hamuuo. kimeeTcs HeoGxonMMas HHBEPCHS B pacmpenesne-
HHUM TJIOTHOCTH ¢ BHICOTOH, HH3kad TemnonpoBoaHOCTh NMAABAOIETO TOP-
¢avoro cnofl 00SCNEYHBAET 3HAUHTENbHYI0 YCTOHYHBOCTb TEMIEPATYpH
Ha BepXHEeM ypOBHE IVINByHa. BocxonsuiHe NOTOKH LHPKYASUUH NPHHOCAT
BBEpX HaCTHIH IIOYBH, KOTOpHIE yAepwuBawTcs B cioe Topdsanuka. Oe-
CHEYHBAIOTCA YC/IOBHS HEKOTOPOro MNOJHATUS TOpFIHOTO NOKPOBa HAX
HeHTpaMH fyeeK. B Hayane summ nold GyrpamMu, B HX HawaJabHOH cTamuu
pa3BUTHH, BO3HHKAIOT JIMH3W M3 IpPOMEP3NIEro mibLBYHa Kak Oaaropaps
AyYIIHM  YCJIOBHSIM TpoMep3aHusi Gyrpucroro peaweda, Tak ¥ OGnarozaps
NOATOKY CHH3Y KHIKOCTH, HMemllell Gojee HH3KYIO TeMmnepartypy. Pac-
HpPEeHHe TPYHTAa TPH 3aMEp3aHHH CNOCOGCTBYET JajbHeflieMy BHIUPAHUIO
6yrpa. B cmolo odepeib, mMEpsnas JHH3a OMATOMPUATCTBYET DPAa3BUTHIO
HHCXOISIIAX TOKOB Oosiee THKEMNOH KUIKOM MacCH, HMEHHO B MPOMEXYT-
Kax MexkAy 6yrpaMd, TaK K4K TeMIEPaTypa MJHBYHZ OKOJO JIMH3H HHXKE,
a clenoBaTeNibHO, €TO YACJALHHH Bec MeHblile. B ciaexyiouue rojis HUpPKY-
AdUUs  pa3BHBaeTCH B TeX Ke MecTax, M mpouect pocta  NPOHOI-
WaeTCH.

Yem ONHOpOIHEE YCMOBUS HA BCEH IVIOWANM, TEM fpaBWibHee OyleT
cucteMa GyrpoB. Tot daxT, 4To pasmep OYrpos (M PAacCTOSHHA MEKAY
HUMH) TeM OGojblie, ueM TOJIE CHOH IUILIBYHA, BIOJHE COOTBETCTBYET
ONMLITHHIM JAaHHBIM B Ja0OpaTOpHHX YyCja0BHAX. OTHOMIEHHE pPacCTOAHUSA
MexIy OyrpaMH K TOMLKHE CJIOSE KHAKOTO TPYHTa MOMKHO OBIThH MO~
panxa 3:1.

Y4acTHe KOHBEKIMH B OGDa30BaHMH rpA3eBHX ndTed (cm. puc. 16) na
POBHHIX MOpeHHHX noaax [lInuu6eprena npu HajAuuMH AOCTATOYHO YB/AXK-
HEHHHX TOYB BO BpEMsl BECEHHEro OTTAHBAHHA IpPENCTaBIAETCH BIOJNHE
ecTecTBeHHHM. KaMHH cayXaT Kak Onl TBEDABIM KapKacOM, He Hapyliaio-
UMM OCHOBHHX YCJIOBHH IHPKYIAUMH.

Yro kacaeTcss KAMEHHHX KOJell H MHOTOYTONBbHHKOB, TO, KOHBEKIHS IpH
OTTAMBAHHH BEPXHErO CJIOF PPYHTA MOXeT MPHBOIKTB K repepacnpeneieHyio
ME/KO38Ma, YBeJIUYHMBAA €ro IMOJI0 B MECTaX BOCXOMALIMX NOTOKOB H BMBI-
Bag ero BHH3 TaM, [Jle¢ HMeElOTcs HHCXOAfAiiMe IMOTOKH. Bejen sa 3ITHM
AHCTBYIOT H IPyTHE CH/B, CBA31HHHIE C KONIOHIHHIM HaOyXaHHEM [IOYBH
(cM. crateio Hlrexe §), mefictBHem Mopo3a H T. .

Bonpoc O BO3HHKHOBEHHH KOHBEKUHH B 3THX YC/AOBHIX HYyXHaeT-
cA emd B HccaenoBanuH. Bo3MOKHO, YTO Haubosee GAarONpHATHHIC YCI0-
BHA 1 UHPKYJAAUMH CO3A3I0TCH B TOM Clydae, KOTRA HMEETcd 3HadH-
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TeldbHad JOJAS MEJKO3EPHHCTOrO, HE PpACTBOPHIOLIErocH B BOXe MaTte-
prana, NOMYCKAIOMIErO NMPKYNSUMIO BOXW B NPOMEMYTKAX MeX1y da-
CTHIAMH.

YHoc HanGosiee MeKHX 4acTHI BOJZOH B NMEPHONB, KOTAA UHPKY/SIHH
HET, MOXeT [IPHBOXMTH K OOPAa30BAHHIO PABHILHO PACHONOKEHHHX OCTPOB-
KOB lIe6HS CPemH KDYIHHX KaMHeH.

Murpanus xaMueff, NOBUIMMOMY, OGYC/IOBAHBAaETCE NPOUECCAMU BHINU-
paHus MX M3 MeNKo38Ma NPH YepeNOBAHHH 3aMEP3ARUH M OTTAUBAHWA
rpyuta (Anifrieren y Ulrexe®) n nocnenywomero cnonsanus BHu3 KamHel,
NOAHATHX Ha BHIYKIYIO [OBEPXHOCTH MEIKO3EPHHCTOrO sIpa.

Mpl oOcBemaeM 3TOT BONPOC Oeryo, weaas JHUlb NPHBJAEYL K HEMY
BHHM4HHE, HO He MHTasCh NaTh HCYEPHLIBIIOLIErO OGhACHEHHS, TaK KaK
ANSl OKOHYATENBHOTO BBIBONA HET JQCTATQUHOTO MATEpPHANd.

B BO3HHKHOBEHWH GOJOTHOTO KOUKAPHHKA CYUIECTBEHHYIO POMAL AOMKHO
urpaTh BeceHHee OTTaHBaHME IOYBH, KOFJa B HEryGOKOM OTTagBIEM
coe uMeercs HeycToHuHBoe cocTosHHe. MHHepasibHEIe YaCTHUB, PUHOCH-
Mble K KOPHSIM DACTHTENbHOTO II0KPOBAa BOCXONSIIMMH TEYEHHAMH LHPKY-
ASiiUM, OJaTONPUATCTBYIOT POCTY PACTHTEJIBHOCTH (DasNHUYHBIC BHAH OCOK
W apyrue pacrenus). Hucxomsupe noTokH, HA060pOT, OTOJAIOT KOPHEBYIO
cUCTEeMY M CIOCOOCTBYIOT THOeAM PacTHTENbHOTO MOKPOBa (eciad OH Gbla)
A CO30AI0T TOHWXKEHusi penbeda, B KOTOPHX OOHYHO CKOMAASTCS BOAA.
Exeroanbie OTJOXEHHS OPTaHHYeCcKOH MacCh NPUBOIAT K JajabHeHuiemy
pPOCTY KOUKAPHHKA.

2. 'psaan. BosHHKHOBeHHe TPl Ha CKJIOHAX NPH HAJHYUM IUVILIBYH-
HHX II0YB, CHOJNSAIOMIMX BHH3 10 TBEpHOH MEP3NOH MOLCTHAAWOUIEH ITO-
BEPXHOCTH, aHANOTHYHO 06PA30BAHHI0 00MaqHbIX TPAX. TOPMOKEHHE HMNK-
HEro C/Iof TPeRHEM O TBEPAYIO NOBEPXHOCTh OOECHeYUBALT H3IMEHEHHE
CKODOCTH C BHICOTOM, a CJeJOBAaTE/bHO, BHITATHBAHHE siYEEK BIOAb TO
cknoHy. Takne kak Obl HalUIbIBAIOMIME ADYT HA APyTa BHITSAHYTHE AYeHKH
TeHCTBHTEABHO HAOMONAIOTCH HA MOJOCHX CkaoHax. Ilpu coOTBETCTBYIO-
lHX yCAOBHSX (KPYTH3HA CKJAOHA, BA3KOCTh XUAKOH NOYBH M T. 1.) BO3-
HUKAIOT TPSJB.

3. TpeutHHHBEe NOAUTOHH. Bo3nugHoBeHHE TPEUHHHHX NONHM-
TOHOB OOHUYHO OOBACHACTCH PACTPECKHBAHMEM TIOUBH WM NPH €8 YCHIXaHHH,
WJIH BO BpeMS CHJbBHIX MOpo30B (cM. ctaTtbu litexe ¢, C. B. O6pyuesal?,
A. WU. Tycesa1%). OnxHak0 HpaBHUIBHOCTb PACHONOKEHHS TPEUIHH, o6pa-
3VIOWHX YacTO CTPOTO OPTOTOHAJBHYIO CHCTEMY HJH CHCTEMY HMIECTHYTOMb-
HHKOB, He HAallIA B 3THX TEOPHAX MOCTaTOYHOTO oO'bicHeHHA. B To xe
BpeMst Gpocaercd B r/1d33 HCK/IOYHTENLHOE CXOACTBO (POPMBI TPEUIHMHHBIX
FEKCATOHOB ¢ KAPTHHOH NOBEPXHOCTH WKHAKOCTH B Ja6OPATOPHBIX ONBITAX
Benapa, Msna ¥ APYIHX aBTOPOB, a TaKKe CXOACTBO OPTOTOHAJBHHX
TPEIUMH C TIPOCBETAMH UeTHIPEXYTOJbHBIX OONAKOB.

MoxHo npencrasuTh cebe BO3HHKHOBEHHE KOHBEKUHMH B I'JIHHHCTHX
WUIKHX TPYHTAX IPH IOCTEHEHHOM YMEHBIUEHHH BJAWKHOCTH B YCJIOBHSX,
6HM3KHX K TpeKpameHulo TekydecTd. JanbHeiimee ychixaHue MOYBH MO-
KeT [PHBOAHTb K 3aKPEIVIEHHMIO YCTaHOBHBLIeHcs (OPMBI [TOBEPXHO-

A%
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CTH H K HOfIBJCHMIO TPEIUHH B MeCTax MOHHkeHHH mukpopenbeda. Tou-
HO TaK Ke M MOPO3HOe pacTpeckuBanHe OyxeT OOJErYeHO B Tex ke
MeCTax.

Taxum o06pa3oM, KOHBEKUMS B emid He OTBepAeBUIEM TDYHTE MOXeT
TIOATOTOBMATh YCIAOBUS I NOCASRYIOUIErO PACTPECKUBAHMA NOX nefict-
BHeM Inpyrux cuia. Torxa
CTAHOBUTCH €CTECTBEHHOH M
BhinykJias  QopMa  LIECTH-
YTOJBHBIX [IANIEK  MEWXy
TpeIHHAMHU.

[loasnenne sueek 2-ro
nopaaka (puc. 19) mowno
OGBACHHTh TeM, 4YTO 0pH
HOCJeNYIOIHX YB/IAKHEHHAX
BEPXHEro C/iog rpyHTa BIara
yxe He IPOHHKaeT Ha O0Jb-
Wy raybuny  Ghaaronaps
TPELHHAM, U HeYCTOHuYHBOE
cocrosiiue cosnaéres B 6o~
Pruc.-19. TloAMromsl 1-10 # 2TO TOPAIKOB Ha v TOHKOM C/10€, 4TO HpH-

' IlnsuGepree. BOAMT K 00Pa30BaHUI0 sueeK

MEHBIIEro pa3mepa, MPUTOM

quelikn 2-ro MOPAAKAa CO3AAlOTCA, I4BHRM 00pa3oM, B MOHHKEHHHIX Ya-
CTHX MOJHMIOHOB, Ile 60/bIIE BCETO YB/IWKHEHHE.

IekcaroHanbHbie (GUTYpsl HA NOBEPXHOCTH MOYBHL BCTPEYAIOTCH M B I0K-
Holx pafionax (Haupumep B Mpame, cm. puc. 20, 3auMCTBOBaHHHIH H3
cratpi llltexe %). Tam neycroii-
YHBOE COCTOSHHE B CJIOe KHIKOH | : T : 1
Noyswl  BO3HuKaeT  Haaronaps : ~
HHTEHCHBHOMY HCIAPEHHIO C JIO-
BEPXHOCTH, CONPOBOKNAIIIEMYCSH
OXJIAXAEHHEM.

AtuM Ke MOKHO OO BACHUTH
H DAOCKYI0 WM jaxe BOTHYTYIO
¢opmy ILAMEK, Tak K4K BHCHXa-
HHE [MOBEPXHOCTH  MPOHCXONHT
BECbMa HHTEHCHBHO H BO3HHKaeT
cuabHOe CTATHBAHHE BEPXHETO
ClI0S KOPKH. :

' TlpamoyronsHas ¢popma 1o~
JUTOHOB, TaK Xeé KaxK ¥ eCTH-

yroapnasi, BIOJIHE OOBACHACTCH
Teopuel (cM. HHKE), TAK 4YTO BOSHHKHOBEHHE OPTOTOHANBHOH CHCTEMB

'rpeumﬂ BIOJIHE BOSMO}KHO fpH COOTBETCTBYIOUIHX YCHIOBHAX. Kaxosu

Puc. 20. [lonuroHs! Ha BRICOXMIEH COJOH-
yaxopoit mouse B Mpane.

MOXHO, HTO cymeCTBeHHym pOJib’ WTPAIOT YCA0BHS Ha OOKOBHLIX I'PaHHIAX
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cnos. 3aMedeHO, YTO HampaBleHHe TpeUHH B ODTOrOHaJbHOH CcHCTeMe
BCEer[a Napa/iIeIbHO W NEepNeHAHKYJapHO K OpoBke TeppacH HiH Oepery
ponoéma. [lpH HempsMosiMHeHHBX IPaHHLAX MJIOLIAAH, HA KOTOpo# BO3HH-
KaI0T TOJIMTOHBl, OHH HMEIOT WIECTHYTONBHYI) MJIH HENpPABHALHYIO ¢opmy.

IV. KOJIMYECTBEHHAS TEOPHS SIBJEHHWS

B nanHofi Taase Mu nadM Kpatkoe usnoxende ctatbu [lemnnio n Caye-
pennall, B KOTOpPOW pasBHTA TEOPHA KOHBEKTHBHMX IBHWEHWH B Cloe
WHUAKOCTH € 4HOMAJBHHM pACIpENeNeHHeM IVIOTHOCTH TIpH MoGOH CHM-
MeTpHyHOH QopMe fyeek.

PaccmoTpuM CI0H KHAKOCTH BHCOTH /2, NPHYEM KHIKOCTH MH Oynem
npennonarate necxkumaemofi. C GOKOB c/OH OTPaHuHYeH TEMIOH3OMHPYIO-
HMMH CTeHKaMH. B 1a60opaToOpHEIX VCJAOBHSX 3TO HOCTHranoch MOKPHTHEM
GOKOBHIX CTEHOK KaMephl BOHJIOKOM HJIH JADYTHMH MaTepHalaMH.

B ecTecTBeHHHX YCNOBHSX TIePEHOC TemIa MA&T, rIaBHBIM 0GpasoM,
B BEPTHKJIBHOM HAMpPABJIEHHH, H IOTEPAMH TEIVIA B CTOPOHH MPaKTHYECKH
MOXKHO TIpeHe6peyb (npH OTCYTCTBHM 06Inero mnepeHoca Beedl Maccl
WHIKOCTH). .

HuxHsg u BepxHas NMOBEPXHOCTH CJIOfl NMPEINOJAraloTcsd TOPH3OHTAlb-
HHIMH M TeNIoNpoBOAAWMMH. Ecnu Obl mocjenHee yclosHe He BHIIOHS-
J0Ch XOTSL OW JJs ONHONW H3 TMOBEPXHOCTEH, TO KOHBEKTHBHOe IBHXEHHE
He MOTA0 OBl YCTAaHOBHThLCH, TAK KaK TeMIepaTypa BO BCEM /o€ TIOCTe-
NMEHHO YPaBHANACh OBl MYTEM TerlonpPOBONHOCTH. HeBo3MOKHOCTH KOHBEK-
THBHOT'O JBHXEHHS B 3TOM CJydae HENOCPEINCTBEHHO CleayeT TaK XKe
H3 2-TO Havyala TEPMOIHHAMHKH.

TIn0THOCT HHAKOCTH B CJIO€ YBEJHYHBAeTCH C BHICOTOH, HampuMep,
Onaronaps paBHOMEDHOMY IIOJOTPEBAHMIO CHH3Y M OXJAKAEHHIO CBEDXY,

§ 1. OCmue ypaBHeHUs

Ias Toro, 4ToGH HCCNEIOBATH ABMKEHHE XKHIKOCTH, HANHIIEM CHCTEMY
YDaBHEHHH:
a) Yparnenne npimxenus B gopMe Dinepa
d a a 'd .
p‘—ﬁ(u,‘v,w):p(o,o,-—g)—-(a—;’a,a p--ved (e, v, w), (1)
Toe 4, ¥, W -— KOMIOHEHTH CKOPOCTH YaCTHLIM IKHIAKOCTH, TPOXOJIfi~
med yepes NAHHYIO TOYKY (X, ¥, 2), p— WIOTHOCTh WHIKOCTH, p — Ja-
BJIeHHEe, Y-—KO03¢Q(UIHEHT KHHEMATHYECKOH BS3KOCTH, A — omepartop

Jlannaca.
IMepeuit uneH copaBa padr cuny TakecTH (och Z HaupasieHa BBEpX),

BTOPOi — IPANHEHT JABJEHHS H TPETHH — CUIY TpeHud.
6) YpaBHeHHe Hepa3PHIBHOCTH

Zte(m+o+%) =0 @
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B} YpaBHende AAf 3ABUCHMOCTH [NOTHOCTH OT TeMMEpaTypHl
p=po (1 —ad")==p, (1 —af2), 3)

rae g — ko3¢HNeHT pacupenys, ¥ — TeMuepatypa KHIKOCTH, B—
BEPTHKAMBHEHA [PalHEHT TEMIEPATYpPH (NPUHHUMAaeTCH MOCTOSHHMIM)., Ha
HHKHeM YyposHe (z2==0) npunnmaercs § =0.

r) YpaBHeHue TEeMNepaTYPONPOBOAHOCTH

ay’
W:kAgl, (4)
rae k-—ko3pPuiHeHT TeMuepaTyponpOBOLHOCTH.

s peutenHst STOH CHCTeMH ypaBHEHHH AeAaeTCH creayioiuee ympo-
mapouiee NpeanoJokeHye. CKOPOCTH 4, U, W B KOHBEKTHBHOM JBMXEHHH
H OTK/IOHEHHH TEMIEPATYPH, MJOTHOCTH W HABJECHHI OT PABHOBECHHX 3HA*
YeHH# (BH3HBAEMBIE KOHBEKuHEeH) NPEANONATS&IOTCH MalnlMH, T4K YTO MX
BTODHMH H BHICILIHMH CTeneHAMH MOXHO npeHebpeub.

. Torma BmecTtO (2) MOXHO HamnHcaTh

du , ov  ow ,
Tt =% 2"
1 dp
TaK Kak ?d—i 6yﬂ.eT BeNHYHHOH 2-TO NopAAKa MaJioCTH, €C/AH MOACTABHTh

(3) m yyecrs, yTO @ MaJo.
HMcxmouas w3 Tpéx ypasHeuuH (1) u ypasuenus (2') u, v, p, mul
nonyynm BMecto (1): |

, .
(57— ) Aw=gaad, 5)
rae § o6o3navaeT OTKIOHEHHE TEMIEpaTYpPH OT PABHOBECHOTO 3HAYEHHHA H

g2 02
h=gmtor

Bmecro (4) mocae psna npeoGpasosanui, nonyumm:’
0 N
(37——kA) # = —fw. - {6)

Wz nByx ypasdenH#i (5) v (6) MOWHO HckmounTh &, U MH Gynmem
HMEeTh OHHO ypaBHenHe 6-TO nopsika AL ONpeReseHHH wW.

[((%-—-vA) (—%—.kA) A—{-—aBgAl] w=0 7y

HIH, UCK/IOMas w, aHAJNOTHYHOe YpaBHeHHe nad .

CrnenoBaTenbHe, ROCTATOMHO HAHTH BHA OAHOM H3 3THX QYHKIHH, M
3agagya Oyaer pelieHa.

Yro kacaeTcs APYTHX KOMMOHEHT CKOPOCTH # H U, TO OHH CBA3aHH
C W NpocTo# 33BUCHMOCTBIO, KOTOpad Oyaer npuseneHa HHXKeE.
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§ 2. 'pavuudbe ycaosui

Brisicum Tenepp TrpaHHYHNE YCJAOBHS, KOTOPHM AO/KHO YAOBRETBO-
PSTb pelIeHHE.

1. Ycaosus Ha 6OKOBOH NOBEPXHOCTH suelKH:

a) TlpH c/ioe HHAKOCTH, HEOTPAHHYEHHOM MO IVIOULAAH, GOKOBHE [IO-
BEPXHOCTH SiY€eK SBISIOTCSA IOBEPXHOCTAMH CHMMETPHH; A/ HHX JO/LKHB Bhbi-
TOMHATBCS Y COBHSE:

dw_o, Lo 8
az'——' 3 dn““ + ( )

TA€ 71— BHENIHAS HOPMajb K TOBEPXHOCTH SuYelKH.
6) Eciu rpaHunefl cayxuT HENpOBOAALUAR TeNAa TBEPLAL NOBEPXHOCTH,
BIOJIb KOTOPOM HET CKOJbXEHH#A, TO YCAOBHAMH Ha HeH OyayT:

0d
2. Ycunoruga Ha BepxHed H HHXKHe# rpadHdmax:

a) na ceoGonHOY NOBEPXHOCTH UMEEM TPAaHHYHKWE YCAOBMSA:
w—0, 4=0, (10)

T. €. BePTHKAa/ibHAs COCTABJMOWAT CKOPOCTH OTCYTCTBYET NpPH JHOGHX
X, y, {, ¥ TeMneparypa NoJJIePKHBAETCI MNOCTOSAHHOH (OTK/IOHEHHE OT pas-
HOBECHO# TeMIIepaTypel PaBHO HYJIO).

Kpome TOro, misi TOPHU3OHTa/bHHX COCTAB/SIOIHMX CKODOCTH O/LKHH
BHIfIONHATLCH YCAOBHS

ou  Ov
oz
Duddepenuupyst (2') 1o z H nomsaysck (5), MOWHO NOKa3aThb, UTO
Jtw  dw
m=am =0 (1)

T. €. BCe YETHHIE TPOH3BOLHBE W MO Z DPABHBl HYJIO.
6) Ias TBEPAON NOBEPXHOCTH, BAOJAb KOTOPOH HET CKOJBXEHHS H KO-
TOpasl NOKNEPKHBAETCS IIPH NOCTOSHHOM TEMIEPATYpe, HMeeM:

u—=v—=—w=—0, H$=0. (12)
Kpome Toro f)-‘-‘:d-?-::o a gHauut, mo (2’)
' Ax 0}’ ’ 5 H
w——
=0. (13)

Buecro ycnoeus ans 4 MOXHO, ¢ MOMOUIbIO (5), HamMcaTh TPETbE YCAO-
BHE A8 W.

(% - ».\} Aw =0, (14)
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§ 3. Pemenne ypaBnenunsn (7)

Yro6H nonyudTh pelneHse yparuenust (7), COOTBETCTBYIOL[ee SuEH-
CTOH CTPYKTyPe KHAKOCTH, MBl JHOMKHH MCKaTb €ro B BHAe ¥):

w(x, ¥, 2, t)=f(x, y)-F(2)- D (2), (15)

rae f(x, y) —nepuHonuyeckas QYHKUHS, TaK 4YTO And A, f MOXHO Ha-
HHCATh

_ Af= —%F, (16)

rae¢ a-— NOCTOAHHAY, XapakTepH3Ylollags TOpPH3OHTAJNbHHE PAasMepH
Ayefku.

3aBHCHMOCTb OT BPEMEHH NpPEANONaraeTcs 3KCIOHEHIHANbHOH
D (t) =" (17)
MoxHo B ofuleM caydae TPHHITH O KOMINIEKCHOM BenHYMHOH

s=p-+ig.

MMennsio 1 CaycBenn NOKA3WBAWT, aHAIM3UPYS ypasuenus (5) u (6)
H moab3ysach ¢opmyno# I'puna, uro mpu af >0 BeurecTBeHHads vacTh G
p<0, T. e. OCUHIHDYIOIUEE ABHKEHHE MOWET GHTb TOMBKO 3aTyX4l0-
L{HM.

Ecau @ u § uMeloT passwe 34akH, T. €. B HHTepecylollleM Hac
cjlyyae aHOMAJBHOTO pAacClpeneseHusl INIOTHOCTH ¢ BHcoTOR, To ¢=—0,
T. €. 0 BeuwecrBenHo. CrauuoHapHoe KOHBEKTHBHOE HIBHXEHHE ycCTa-
HaBauBaeTcs B caydae p==0. Jlng 3TOr0 Ccayyas MH JOMKHH, TaKUM

00pa3oM, MOJOKHTH
J
= =0.
dat
YpapueHHe CTAUHOHAPHOrO KOHBEKTHBHOTO JNBHXEHHS NPHHHMACT,
¢ yu&tom (16), BuR

a2
kv Aﬁw—aﬂgﬁw_—_—o (18)
HAH, BBEIS HOBYIO MEpEMEeHHyl0 §== —;- H 06o3Haqasn
0 2 apem
D’dT:’ W=——0=-2 (A >0),
noAy4aem:
(D? — a?)*w 130w — 0. (18")

O6umee peuieHHe 3TOrO YPaBHEHHA:

3
W= Z}l(A,. ch 2u,5+ B;sh 2u,0), (19)

*) MoxHo mokasaTh 11, 4To HepeMeHHble HE pas3fejfiOTCH, eClId XoTa Onl
OIHa M3 FOPH3OHTANBHBIX T'DAHALL TEIVIOH3OJHDYIOILas.
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rne A;, B;— NPOH3BOJIbHbE MOCTOSIHHHE, 2M4; — KODHH XapaKTepHCTHue-

ckoro ypasHenus mis D:
(D?__a2)3__:___)\3a6_ (18”)

OnyH M3 9THX KOpHeli MHEMMBK ¥ JBa KOMIIEKCHBIX.

Takx kax umeercd O TNPOU3BOALHEIX TOCTOAHHHX, TO HA KawIoH H3
TOPUSOHTANbHHX TPAHHI[ IOMKHH BRIOJHATHCA 3 YCIOBHS.

Ecid MOMECTHTh HAYaj0 KOOPAHHAT B LEHTP fYelKkH, TO HA IPaHH-

1 x A
1ax C:i’z_ d B (19) MOXKHO pasgeauTb 4€THOE H HEUETHOE pEIIeHUs.

PacCMOTPHM D43/ HYHBIE BO3MOXHBIE BHIM BEDXHEIO M  HHIKHETro
OCHOBAHUN AYelKu:

a) Jlse cpobonnue mNOBepXHOCTH (caydal Penes), HOas
ofenx  nosepxnocred TOMKHB £l
YIOOBAETBOPATLCA FPAHHUYHHE YCJIO0- =
Bus (10) u (11).

PaccmoTpuM  cHadana  4€THOe
peuieHHe (CHMMETPHMAl OTHOCHTE/Db- 1 J
O mnockocTH { =70, cM. puc. 21;
HAMpaBJeHHE UMPKY/SUMH BHOpPaHo

NPOH3BOJbHO):
3
. M
Waer = X A; ch 20,8, clz
i=1
Puc. 21. Cxema KOHBREKUMM NpH CHM-
3To pemieHHe COOTBETCTBYeET METPHYHOM PELICHHH.

AYeHCTOH CTpyKType 00/14aKOB.

4.
Cocrasnsig gzva H %—g H YYMTHIBAd, YTO I, 7= [, 7= Mg, MBI TNOJIYYHM,

nanpumep, npu A, 7 0 (4,=A,==0)
T

5 (n — Heuy&THOE), (20)

p=in
H pellieHHe, YAOBARTBOPAIOUIEE TDANMUHHM YCAOBUSM, GyneT
Wysr = A cos nmi (21)

(n —uucja0 siYeex MO BePTHKAJH).
Moncrabnas (20) B xapakrepucTHieckoe ypapHenue (18"), Mbl naii-
IEM 33aBHCHMOCTb A OT a: ‘

a2

13:<1 + 22 (22)

Beensm Benununny K— A3a%, Ha3HBaEMYI0O XaPAKTCPHCTHYECKHM 4YHC-

J0M.
Haumenpmee suaueswe K, OpH KOTOPOM YCTAaHAB/IHBACTCS KOHBEK-

2 -
THBHO€ JBWXKCHHE, OKA3HBACTCHAd IpPH azzn?(npu HAHUM CHBINICM 3HA4e-

HHU 1, pasHoM 1).
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CnepnoBaTeibHO, YCAOBHE
aB ght 27re
K= — Bt = T —=—657,5
kv 4
SBASCTCH YC/AOBHEM YCTAHOBJAEHHS CTAUMOHAPHOTO KOHBEKTHBHOTO JBH-

WEHHA.
Tlepexona k oéosnaqenuﬂm Penes:

— b Pr— Po
s 1 a = e S 1+
S 1

rae vagexc «0» OTHOCHTCA K HUKHEW TrpaHHUe, a HHIEKC «l» K Bepx-
Hefl TpaHHle, MB NPHXOAHM K KpH-

4‘;5/3 Tepuio Pejes:
} ap = R (93)
| . o gh
| AHan0r#4YHO HAXOANTCHA HEUETHOE
} peuieHHe (aHTHCHMMETPHHS OTHOCH-
| TenpHo mrockoctd §=—0, puc. 22.
', 0 Harnpasneniss UBPKY/IAUHE BHIOPaHK
+— ——-—-— [pPOH3BOJbLHO):
: Wyey == B sin2mnf, @1
: (m —uenoe, He HY/b), )
f H 38BHCHMOCTB MEXIY A H @ Bhl-
{ paxaeTtcs ¢opmyno
| e=(1+25) @)
{ a2 *
¢=le Haumeupinee 3Hauenue m=1 coot-
Puc. 22. CXeMa KOHBEKUMH NpH astu- BCTCTBYET n=235 (22), 1. e
CHMMETPHYHOM pEeIICHHH. B CJ/0e BO3HMKaeT I1Ba dpyca
flueeK.

b) dBe TBEpAHE TpaHUIU K. JomKan YIOBIETBOPATECH IPAHHY-
nue ycaosusa (12), (13) n (14) mns w.
TMonayuum n/s 48THOTO peLUEHHSN:

chy, ch i, chis,
yshpy o Sh 1, Mg shpy == 0.
(4ni — a?)ich g, (4 — a2)2 chp, (4p3—a2)2 chy,

IMepeulft KOpeHb 3TOr0 YypasHenuf: 2, ==ia V'i—1. Ocransubie 1Ba
KOMIIJIEKCHBIX COMPSOIKEHHBX KOPHA NOAATaeM B BHIE!

2, == (—in)e, 2=+ x)a
s 3aBRCHMOCTH A OT & -HAXOAMM:

——V‘).—l.tg(_;y’y_g (n+V'—n)shan+(V3n—u)smax _

chan +cosar
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Penienue sToro ypaBHeHHs HaxomuTcs rpacdmueckH. YcloBHe yCTol-
YHBOCTH KOHBEKTHBHOIO JIBHNEHHS TOJY4aeT OKOHYATE/bHMH BHA

K=1707,8 upu a= 3,13,

AHAJIOTHYHO HCC/IENYETCs Hedy8THOe pelIeHHe.
¢) Onna crofonHas MNOBEePXHOCTH H OAHA TBEpPAANA
rpanuna, OxashBaeTcd, uTo Heu€THOE peliedne Ans caysas (b) ymos-

JNleTBOpAeT TpaHHYHHIM ycsaoHsam (10) u (11) npu C:t?n YCJOBHSM
(12), (13) u (14) npn §{==0.
[ToaToMy MBI MOXeM pACHpPOCTPAHHTL ero Ha cayda#i (c), cuuras,

4TO TO/IIHHA CJIOSl BABOE MeHblue, 4eM B cayyae (b).
YcnoBHe YCTOHYHBOCTH HMEET B 3TOM CJAydyae BHI

K=1100,65 npu a = 5,36.

§ 4. 3asucumMocTh BepTHKaAbHON cocTaBasiouieh
CKOPOCTH W OT X H Y

Ins HAXOWAECHMSA 3aBHCHMOCTH wW (X, y) MH JOMKHH YIOBJCTBOPHTDH
YyCIOBMIO Ha GOKOBWX TpanHnax suediku. Ecau sto Gyner mosepxsHocTb
CHMMETDHH, TO IO/DKHO BHIIOJIHATbCH YC/AOBHE

ow
d——‘: » (8)
n

Ycnosus cumMeTpHH Tpebylor !, yroOGn uMcA0  TPaHel [IpH3MH

BHpaxanocs dopmyoi

4
N=247173,

rae I —uenoe YHCIO.

NMeoTcs TpH BO3MOXHOCTH:

1) B OCHOBAHHM IIPH3MH PABHOCTOPOHHHH TPEYTOJBHHK €O CTOpPOHOMH L,

2) » » (PAMOYTOJBHUK €O €TopoHamu L, u L,,

3) » » NPaBHJbHLIE IMECTHYTOMABHHK CO CTOPOHOH L.

Cayua#i (1) paccmarpuBaTbhest e OygeT, TaK KAaK pemleHHe And Cay-
4asi (3) pacmpocTtpansercas u Ha (1).

Cnyyait (2) paccmotpen Peseem °. Tpanuudoe ycnosHe (B) Gymer
YIOB/NETBOPATHCH, €CAH IMOJOKHTH

W == W, (2) cos 2 cos 22 (24)
L Ly

Hauano xoopauHar B39TO B UCHTPE UYCTHPEXTPAHHOR npPHIMH, - a
m ¥ n—48THHC YHCaa. .

Cpasbp BennunH, sxoasmmx B (24), ¢ a Haxomurcs H3 ycaosha {16):

m? n® a?
i—% 222- =jF- (25)
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Cayuait (3). Pemenne wnaxomntcs Mmeroxom Kpucrodepcona. [Tlon6u-
P4ETCH - TAKOE DEIUEeHHE, KOTOPOe CHMMETPHYHO OTHOCHTEJIBHO nonﬂpﬂoﬁ

oct =0 H HE MEHSETCH NpH YBETHYEHHH YINa ¢ HA —-. [lomemas Ha-

YaJl0 KOOpAHHAT B ueHTp mecmyronbﬂuxa, MBI MOXEM HOJIO)KHTb
—;’-wo [cos V'3 x4y —{-cos V3 x—y)+cos4n"y]
=~é—wo[cos V3 cos p -} sing) -+
-} cos er (V'3 cos ¢ — sin @)~ cos damr (sm (p)] (26)

rie r-— pagdyc B HOJIHpHHX KOOpJMHATAX, 'w0~—-3Ha‘leHHe w B Hayane
KOOPZMHAT.

W =

Puc. 23. J/lunun paBAHX BEPTHKAJAbHBIX COCTaBISIOIHX
CKOPOCTH NBDKYASUHH Jas TOPH3OHTAILHOTO CeyeHus,
NpOBEAEHHOTO Yepe3 IEHTP TeKCAarOHanbHOM Aueiiku.

Jlerko nposepHTh, uTo (Qynkuus (26) ya0BREeTBOPSET FPaHHYHOMY
ycaosuio (8), eciH 7 — LEJ0€ YHCIO. .
 3aBUCHMOCTh MeMJly & Y BeJHYHHaMH, BXoasummu B (26), Haxo-
aurea u3 (16): s '

a dnr -
\ % 8L | (27)

Bun (pyﬂxuuu (26) magrcs ma puc. 23. L[mppu BHPAXKAIOT OTHOUIEe-
HHe — nnst nmocKoCTH z:O ‘ o
‘ B HeHTpe AYEHKH uMeeTcst BOCcXolfluee TeyeHHe, Ha nepudepuu —
HHCXoOIdILee.
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Panuyc Kpyra ¢ Hy/JeBOH BepPTHKalbHOH COCTaBASIOLIEH CKOPOCTH
pasen 7y, — 0,58 L. Cienosare/bHO, INIOWAAL, Yepe3 KOTOPYIO NPOXO-
JAHT BOCXOASIIHA TOTOK, paBHa S+:1,07 12, a ceveHHE HHUCXOAALILTO

notoxa S_=—1,53 [2.
[Mocie TOro Kak HalAeHa BEPTHKaNbHAH COCTABIMIONAS CKOPOCTH w0,

MOXHO BHIYHCAHTb TOPH3OHTA/IbHBIE COCTABJAIOUIME Z H U 10 GOpMYyIaM
h: 0%w ht 0w
4=Fozox' VT @ozay’ (28)
KOTOPhi€ MOAYYAOTCH M3 NepBhX ABYX ypasuenu#t (1) u  ypasuenufi
(2') u (16).
§ 5. IlpumMenenune Teopun x armochepe

Iasg npameHeHHss TEOPHU K aTMocdepe HYKHO YHecTb, UTO 3Hech
TypOyAEHTHAY BH3KOCTHL Wrpaet GOJBUWIYI0 POJb, YeM MOJMCKYIApHas BH3-
KOCTb, H IE€pPEHOC TeIua myT&M TypOyJeHTHOTO o6MeHa 6o/ee 3HAUHTEIeH,

yeM HyTEM MOJIEKYJIAPHOH TemIonpoBOAHOCTH.
TMostomy Jlefine 2 npemaowui 3aMeHHTb 3-# ulen B ypasdenud (1)

Ha oOMeHHHI#l uneH
vo A(a, v, w)— AN (4, v, w)
M BMECTO ypasHeHHs (4) nNHcaTh YypaBHEHHE IIepeHoca Tenaa NnyTEM

oOMeHa
A .
e Af, v (29)
rie A — ko3dpunuedr obmena, ) — noTennHanbHas TemilepaTypa.
Torza ocHoBHOe ypaBHeHHE A @ NPHMET BHI:
d A 2
(E—?A) Aw - gaB A w=0 30

u peuraeTcsl aHanorHuHo (7).
B xputepun Penes Hyxuo TOAbKO 3aMEHHTH NIpOU3BejeHHe

A \2
ky — (~—> .
¢
Haripumep, tpu ciaoe o6i1akos momuocThto 100 4  KOHBEKTHBHOE
nABHXeHHe OyleT pa3BHBATbCA, €C/H BHIMOJHAETCH YCJAOBHE

P1— P 27‘!1:4142
Bt o o= 0,004,
. ____ o 2 o -' _ 2
Has pacuéra mar nonownmm A == 10 T 6=1,3-10 3.__m3 .

1
Tax xax ko3ddUuuUUEeHT PaCIWHPEeHUs TA30B papeH =5 2pad—l, 1o
i 06pasoBaHHf SUCHCTOH CTPYKTYpHl H3 CIVIOUIHOTO  CJIOHCTOrO 06-
J1aKa A0CTAaTOYHO, YTOOH DPABHOCTH TEMIIEPATYyp MENIAy HHKHHM H BEpX-
HHM €r0 OCHOBAHHAMH JNOCTHIIA 1°. DTO 3HayeHHe, NO MOPAAKY BEJIHYHHH,
XOPOIIO COT/IaCyeTcsl C ONBITHHMH JaHHBIMH,
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3AKJIOYEHUE

fluencTHie CTPYKTYPH B CJOSX KMAKOCTH M Tasa TPH HAJHYHE He-
YCTOHYHBOTO COCTOSHHA HMEIOT, KaKk Mbl BHACJAHM BHIUE, JIOBONBHO
3HAYHTEIBHOE pACHpPOCTpaHeHHe B NPHPOIE.

M3yueHHe uX, IOMHMO H4yYHOrO HHTEpeCa, HMeeT H MPaKTHYECKOoe
3HadeHue.

Tak, danpuMep, 3Hasd 3aKOHOMEPHOCTH o6pa3oBaHusl siueek B o6ia-
KaX, MOXHO CYIMTh MO HX BHENIHEMY BUJY O COCTOSHHH COOTBETCTBYIO-
X cnoé armocdephl.

VsyuenHe AYeHCTHX CTPYKTYp NOYB uMeeT CYLIECTBEHHOE 3HaYeHHe
and gapoauoro xoasafictea CyGapKTHKH.

Ing panbHefillero pasBHTHA TEODHH BAXHQ BHIACHEHHWE TAaKHX JaH-
HHX, KaK BeJHYHHA CKOPOCTH LMPKYJASIHH, YyCJA0BUsi oOpa3oBaHus TOH
WIH HHOK (OpMHBl fYeeK, pacnpeneseHHe TeMOepaTyps B HeyCTOHYHBOM
cl0e, pacnpoCTPaHeHHe TelJa Npy HAIHYHH KOBBEKTHBHOTO JIBIDKCHHS,
HOns moys, B KOTOpHX BO3HHKAIOT SYEHCTHE CTPYKTYPH, HeOoGX0AHMO
HAKOIICHHE OMBITHHX J4HHBIX IO BJIAXKHOCTH, BASKOCTH M TEIVIONPOBOIL-
BOCTH, PacrpeleNeHtio TEMIEPATyp MPU OTTAHBAHUHM IOYBHI.

B saimouenue He MOTY He BHpPA3HThL CBOIO TIYGOKYIO 6;1aroaapHOCTb
1. U. dpenkenr u E. C. Cenesnénolt 3a pan UEHHHX yKazaHuii.
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