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PoGepT EpoyH

avrn. Robert Brown

NopTpet PoGepra BpoyHa
paboTol MeHpu ¥uneama Mueepcrunna
(anwrn. Henry William Pickersgilly

Darta poskgenunn: 21 gerafpa 177307

Mecto poxaenun: MonTpos, WoTnangus

Nata cMepTH: 10 wiona 185711 (33 roga)
MecTo cMepTH: ToHgeH, AHrnus
CrpaHa: ElS BenukobpuTanna
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I'acnap-I'rocras ne Kopuosmic
(dp. Gaspard-Gustave de Coriolis;

21 mast 1792 — 19 cents6ps 1843) —
(dbpaHIy3CKH MaTEMaTUK, MEXaHUK U HHKEHED.
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Macnap-focrae Kopuonuc
Gaspard-Gustave de Coriolis
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WpBUHr NleHrmop

Ireing Langmuir

[ata posOeHHA:

MecTo podgeHHA:

[ata cmepTH:

MecTo cMepTH:

Crpana:

HayuHan cipepa:
AnbMma-marep:

HayuHbIA
pPYKOBOQUTENb:

HipecTeH Kak:
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31 aHeapa 1831

BpvrnuH, th:-l?ll:plc. CLUA,
16 aBrycTa 1957 (76 neT)
Bygc-Xon, MaccavyyceTtc,

CLUA,

CLLLA,

KonnowgHas XumMus

MucTuTyT MpaTTa
TETTUHTEHCKUIA
YHUEEPCHTET

BaneTep Mepmad HepHeT

CozgaTent H30TEpMEI
agcopiunn Nedrmuopa U
KDYNHBIA HCCNeQoBaTEND
B HMINEO-XHMHK
NOBEPXHOCTHbIM

AEMEHYAM
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Upsunr Jlearmiop (anri. [rving Langmuir)

31 siuBaps 1881, Hero-Mopk — 16 aBrycra 1957, Bysc-

Xoi1, Maccauycerc) — aMEpPUKAaHCKUW XUMHUK, JIaypear
HoobeneBckoit mpemMun o Xumuu B 1932 «3a OTKpBITUS U
UCCIIEIOBAHUSI B 00J1aCTU XMUMHUH TTOBEPXHOCTHBIX SIBIICHUI.
C 1909 r. — 37 net pabotan B General Electric.

KonuuyecTeeHHo npouect fMaudeckoil MOHOMONEKYNAPHONH aacopbunm B ciydae, KOMa MEKMONEKYNAPHEIM B3aUMOgelicTEMEM ahcopbata MoxHo npeHelpeus,
OMWCLIBAETCA ypaBHeHnem JleHrmiopa:
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IHaan:

1. «cTopust nepemMemIiBaHUA»
2. Teopus Kpaiika u JIndooBuua
3. JlaHHbIe HATYPHBbIX HAOJIIOICHUH

4. PosimkoBbBI€ CTPYKTYPhI B OKeaHe U aTrMmocdepe



Wpaar Newrwiop 1. «AcTopust mepemMeinBaHUA»

Irving Langmuir

SBnenne HazBaHo B uecTtb MpBunHra JleHrmropa
(Irving Langmuir), 3ametuBmero B 1927 romy 1ipH |
NepeceueHn ATIIAHTAYECKOTO OKEaHa, YTo:

-KOTJla CKOpOCTh BeTpa mnpeBblmaer 5-10 m/c, capraccoBbl
_ BOJOPOC/IM BLICTPAMBAIOTCS B PETYIISPHBIE MOJIOCKI,
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HeynosiieTBOpEHHBIMN
HETMOJHOTON CBOMX TMEPBBIX Kaue€CTBEHHBIX
HaOmoneHui, Jlenrmiop mpoBEn Ooisee
CUCTEMAaTUUYECKUE HAONIONCHUS B 03€pe
Jxopmwk (rar Hero-Hopk, CIIIA).

BCEBO3MOKHEIC
Tpaccepsl (JIMCThA, yIaBUINE Ha
ITOBEPXHOCTH, POOKH, IIOABOJIHEIC
30HTUKM C JIETKUMHU IIOIUIaBKaMH, OH
YCTAHOBWJI OCHOBHBIE YEPThl TEUCHU:
ATO TOPU30HTAJILHBIE BUXPU —
pOJUIBbI, TIONIEPEMEHHOM  3aKPYTKH, C
OCSIMU, HAIPABICHHBIMU BIOJb JIMHUU
JICKICTBHS BETpA.
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SURFACE MOTION OF WATER INDUCED
BY WIND
By Dr. IRVING LANGMUIR

HESEARCH LADMLATOEY, GENEEAL ELECTRIC OOMFAHY, BUOHENECTADY, H. ¥.

O Angust 7, 1927, when about 600 miles from New
York on an Atlantie spossing to England I notieed that
there: ware large guantities of Bonting seowesl, most
of whith wna arranged in parnlle] lines with n seme-
what irvegular spacing ranging from 100 G0 200
miters,  Thess lines, ponmilel to the wind direction,
whieh I akall eall streaks, often had lengths a5 great
a8 B0 m.  Between these larger streaks, which eon-
tained vast quantities of senweed forming continnons
bhanda 2 to G m wide, there were smoller streaks which
warg made up of detnehed mpsses of scaweed along
mearly steaight lines. AL this time the wind was from
the north with a veloeity of npproximately 10 m /sec
{22 miles/br) and the waves rooghly 4 m high.

A day later the waves were Inrger and the streaks
of ssaweed were shll nhandant.  On the sftormoon of
this day a swdden chonge of wind direction ceenreed

{of aboat $07): within 20 min all the seaweed was
arrungsd in new streaks parnllel to the new wind
direetion, although the waves continned to move in the
wdd direction.

IE was deady not echesion betwesn massis of sea-
woned that held them together in the strenks. At that
time it seemed to me thot the only reasomable hypathe-
sis was that the seswoed aecuniulated in streaks hocanse
of transverse surfaes corrents converging toward the
strenks. The water in these converging eurrents
descends under these streaks.  Betwean the streaks
riging currents; wpon maching the surface, fow ong
laterally toward the streals.

The astion of the wind on the water sets up langi-
tudinal snrfaes eurvents n the direction of the wind,
The effect of the wind &= thos to produce s series of
alternating right and laf helleal vortiess in the water



OTH SKCIIEPUMEHTHI J1aJId MEPBBIE KOJTUYECTBEHHbBIE OICHKU:
- CKOpPOCTEH ar/faayHBEJUIUHT A,

- BpeMEHU, HeOOXOIUMOTO Tpaccepam (JTUCTHSIM U T.I1.)
4TOOBI COOPATHCS B MOJIOCHI U OTPY3UTHCS.

3ameyvaresibHbl MOAPOOHOCTH, OTMEUCHHbIE JICHTMIOPOM:

“... KOAUMECTBEHHbIE USMEPEHUS. PACCTMOSAHUT MEKJY NOAOCAMU

MPYOHDBL, NOCKOALKY MEKPY SCHO BUOHBIMU TIOAOCAMU CYULCTIBYIOM MEHbULLLE
u MmeHee si6Hble. .. KaK n08epxHoCmb DOALWUN 60AH UCKPUBAEHA MHOZUMU
MANEHOKUMU BOAHAMY, OBUKYUUMUCS C HUMU 8MecTe, MAK U 108ePXHOCTU
bOALUUX, POANOB COOePKAM, TO-6UOUMOMY, boAee MareHbKUe U boAee MeAKUE

sUXpU...”

Langmuir, 1. Surface motion of water induced by wind, Science, 87, 119-123, 1938.



Heckonbkumu rogamu nozxke Woodcock mpeamnonoxu,
4yTO OKeaHcKas L.c MoxeT ObITh acummerpuuHa (Woodcock 1944).

He cuia am
Kopuoauca
SIBJISIETCSI 3TOMY
NPUYUHOU?

=]

7]

Figure 2. “ldealized drawings of wind-induced helical motions in surface waters, with a

illustration of the possible effect of asymmetrical vortices upon the drift of bottles and of
Physalia.” (from Woodcock, 1944).



Walter Munk (1947) mpoananu3upoBall BIUsiHUE cyiibl Kopuonuca u caenan
3aKJIFOYEHUE, YTO

(1) y4ér BnUsHUA rOPU30HTATBHOW KOMIOHEHTHI ycKopeHus: Kopuonuca maér
ACMMMETPHIO, 3aBUCSIIYIO0 CKOPEE OT HAIIPABJIEHUS BETPA, YEM OT MOJYIIAPUS], HO

(2) mpocTo NMHENHAs Cynepro3ulids JKMaHOBCKOW CIUPAJU U psiia CAMMETPHUYHBIX
POJIMKOB — KaK pa3 Ja€T aCHMMETPHUIO, OITMCAHHYI0 ByaKOKOM.

Au~(10totsyr ¥ Ay T T T T T A
_/;!7/_/‘%]:1&;2

Drift path of
Physalia

e N
Plankton i
bubbles

: - === ~ ~ =< - Thermocline ~ ~
— = (Form or kinematics of bottom part still not well known) — —
(Smith, 1998)



Stommel (1949)

paccuuTal TPACKTOPUM YACTUIl, BPAMAOIIAXCA B HIACAIBHBIX pOJUIAX, W NOKA3J, YTO
YaCTHUIIbl, KOTOPbI€ TOHYT (Kak (PUTOIUIAHKTOH) WJIM BCIUIBIBAIOT (KaK MY3bIPbKU
BO3/lyXa), JOJDKHBI CKAIUIMBAaThbCsl B OONACTAX CXOXKJCHUS TOPU3OHTAIbHBIX TEUCHUHN

(mayH/anBeJJIMHTA).
Paborsl CToMMe1a 110 MOBEPXHOCTHBIM IVIEHKAM

JIMHMM TOKA JJISl YACTUI HeHTPAJIbLHOU

regions of convergence or windrows

y

\

IUIABYY€CTH: BCE 3aMKHYTHI, T.€. (B OTCYTCTBHUE surface

JIPYTUX MPOLECCOB) YACTHUIIBI OCTAIOTCS HA HUX BCE
BpEMH.

JIMHMUM TOKA

o

‘e
T

e
=

JJISL YACTHI CJIA00-T0I0KUTEIbHON TIABY4YeCTH:

SIcHO BHJHO [IBa PpPa3HbIX BapvaHTa IOBEACHUS
YaCTHII;

KaKMEe-TO M3 HHUX 3aXBau€Hbl JIBJKCHUEM IO
3aMKHYTBIM TPACKTOPHSIM Ha HEKOTOPOM PacCTOSHUU
0/l TOBEPXHOCTHIO,

a Ipyrue coOOUParOTCs B TOUKAX (JIMHUSIX)
KOHBEPI€HIIMM JIMHUM TOKa Ha TOBEPXHOCTHU
KUJKOCTH.
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e
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Stommel
retention
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(Bees, 1998)



Sutcliffe et al. (1963)

pa3paboTan CHelUalbHYK KOHCTpYKIMIO - “momnaBok Carkiaudda” (amck ¢
noraBkoM). OHHU €CTECTBEHHBIM 00pa3oM JpeldyroT K 30HE KOHBEPIECHIIMU TEUYCHMUI
(TayHBEJUIMHTA), TJE JAUCK 3aTSIrMBacT IOIJIABOK, CHAOKEHHBIM PEUKOW, HAa HEKOTOPYIO
yOuHy, MPONMOPIUMOHAIBHYK) CHJIE CONpOTUBICHUS pgucka. Ilockonbky »dTa cuia
CONPOTHUBJICHUS MPONOPIUOHATBHA CKOPOCTH JIAyHBEJUIMHIA, TO 3TY CKOPOCTh TAKUM IyTEM
YIAETCS U3MEPUTb.

OTU AKCIIEPUMEHTHI BIEPBHIC MO3BOJIMIIM MPOBECTU HEKOTOPHIA CTATUCTUUYECKUIM
aHaJIM3 U HAUTU KOPPEIISILIUIO MEXKITY CKOPOCTBIO BETPA U CKOPOCTHIO J1ay HBEJIJIMHTA.

10.0
a
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i # n Sutclitfe o al.
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i w, 0 Harris and Loll
- - 8.0 Filotor, Rjanzhin
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Uy Windspeed imisac)

Figure 3. Measured downwelling speeds below streaks as a function of wind speed. The
open squares and circles correspond to surface heating, closed symbols to surface cooling.

{(From Leibovich, 1983).



B 1969, Alan Faller ipoBén psia 1a00paTOpHBIX M3MEPEHUN W YCTAHOBHJI CYIIECTBEHHBIC
yCJIOBUSI, HEOOXOIUMBIE JIJIs MMOTYYE€HUS MTPOJIOIBHBIX POJIIOB, ONMUCAHHBIX JICHIMIOpOM:

(1) mpocTo BosiHbI B JIoTKe HE 00pa3yroT poiuKoBbIE CTPYKTYPHI;
(2) mpocto casuroBoe TeueHue HE 00pa3yeT poiaukoBbie CTPYKTYPBI; U
(3) Bomuel BMECTE co casuroseiM Teuenuem MOI'Y'T oGpa3oBaTh ux.

Ero oxoHuaresbHBIM BBIBOJA ObLI: 1JII 0Opa30BaHUSI POJMKOBBIX CTPYKTYp HeoOxomumbl U
BOJIHBI HA TOBEPXHOCTH, 11 CIBUTOBOE TEUEHHE.

Yepes napy set, Faller (1971), on Hanrcan OObIIONH 0030p MO 3TOM TeMe, YKa3aB, 4TO
«...cocmosanue Oenl 8 O00bACHEeHUU npupoosbl JIenemiopoeckou YupKyIayuu coscem He
oOHaoéxNcusaouee. . .»

Hamnpumep, camasi BbICOKASI CTeNEeHb KOPPEJSIHN B OKCAHCKUX HAOIIOACHUAX ObLIa
oOHapy)keHa MEXIy PACCTOSIHUEM MesK1Y TeHHbIMU _I0J0CAMU _ U ...BBICOTOM
HA0JI1I01aTeJI1 HA/l IOBEPXHOCTHI0 BOJBL. ..

Jlabopamopuvie 3Ixkcnepumenmol u 0030p Anana @Donnepa nocayicuiu
noeoOpomHol mouKkoi 6 uzyuenuu pusuxu Lc.



Bo3HUKIIN HOBBIC aHAJIUTHYECKUE MeTOIdbI

Craik (1970)

Leibovich and Ulrich (1972)
Craik and Leibovich (1976)
Garrett (1976)

Craik (1977)

Leibovich (1977)

B 1970-x ke, MOABMJINCH U HOBbIC METOJIbI HAOIIOIeHM.

Assaf et al. (1971) ¢ momonibio a3po@oTochEMKH Tosioc JIeHrMIopa OKOHYATEILHO
MOATBEP/IUII, YTO B PACCTOSHUSAX MEXIY BETPOBBIMU MOJIOCAMHU OJTHOBPEMEHHO
CYIIECTBYET MHOI'O MacCIlITa00B: HA HECKOJIBKUX cepusix (portorpaduil ObUIM BUIHBI

TPpH MacIlTada - OT HECKOJILKUX MCTPOB 10 HCCKOJbKHNX COTCH MCTPOB MCKAY
ITOJIOCaMHU.

...00 3TOM, COOCTBEHHO, M3HaYaIbHO U nucan cam Jleurmroop (Langmuir 1938).



2. Teopusa Kpaiika u JIuooBuua

Betep oOpa3zyert (a) BOIHBI Ha MOBEPXHOCTH U (0) TEUCHHUE.

- Teuenue — co caBUrom, T.€. yobiBaroliee ¢ myounon:  BETEP ‘/
>
/\/\/\

s

) | - N 3A% |.

)

TCUCHUC

- BoaHbI — HENMMHENHBL, T.€. BO3HUKAET «CTOKCOB Jipeiidy»:

wave phaze 1/ T= 3000




IIyTh MaTEMAaTH4YE€CKOI'0 PelIeHHsI — METOl MAJIbIX BO3MYIICHUIL:
IlycTh cymecrByer OCHOBHOE COCTOSIHME:

CIIBUTOBOE BETPOBOE TEUCHUE

151

ITOBEPXHOCTHBIE BOJIHLI, MPUBOJAIINE K (POPMUPOBAHUIO CTOKCOBA Jiperida,
YMEHBIIAIOMIETOCS C TITyOUHOM.

IIycTs Bo3HMKaeT Bosmymienue OCHOBHOIO COCTOSIHUS —

UMEIOIIEE BUJ CTPY M, HAIIPABICHHONU BHU3 110 BETPY.

OTa cTpys HeU30€KHO MPUBOJAUT K BOSHUKHOBEHUIO 30HbI KOHBEPIEHIIMHM Ha TTOBEPXHOCTHU
- BAOJIb OCH 3TOM CTPYHU.

A nanplie Mmoyydaercs, 4To MepeMEHHBIN ¢ IITyOMHOM CTOKCOB Apeiid U mepeMeHHBIN ke
CIBUIOBBIN MIOTOK YCUIUBAIOM DTy CTPYIO.

Takum oOpa3oM, HarpaBIEHHOE BHU3 110 BETPY «CABUIOBOE BETPOBOE T€UEHUE +
BOJIHOBOM Jipeiih» oka3bIBaeTCs HEYCTOMUMBBIM. Bo3HuUKIIIee B HEM BO3MYIIIEHUE HE 3aTyXaeT, a
IPUBOAUT K pacany CyLIECTBOBABUIECTO TEYCHUS - PE3YJIBTAT KOTOPOIO Mbl U BUAUM KaK CEPULO
MPOAOIBHBIX BUXPEN.

Leibovich, S. (1983) The form and dynamics of Langmuir circulation.
Annual Review of Fluid Mechanics 15, 391-427.



Du3nvecKas HaxoaKa:
The Craik-Leibovich equations for the evolution of Langmuir circulation
(Leibovich, 1977):

Al

it

+(U- VYW = -Vp+wVU - «BHXPEBasi CHJIA»

Croxcos (BonmHOBO#) Mpetid 3aBUXPEHHOCTD CIBUTOBOTO TCUCHHS

BCKTOPHOC IIPOU3BCACHHNC

Teneps, noMUMO HAOIIOICHUH,

£ y Hac €CThb U TEOpHs,
OOBSICHSIIOIIAS IPUPOTY

BO3HUKHOBEHHUA LC.

%

U~10 cm/'s
relative to
divergence zone

Ho mo-nipeskHeMy HET OTBETOB Ha
BOIIPOCHI 0 (hopMe M MaciTadax
POJIJIOB, O BPEMEHH HX JKHU3HU, O
CKOPOCTSIX U TPACKTOPHSIX JIBHIKCHUS
JACTHII KUJIKOCTH. ..




C mosiBIICHHMEM HOBBIX COBPEMEHHBIX MPUOOPOB U METOAOB U3MEPEHUIN — TaHHBIX CTAJIO0
ropaszo 0oJibliie, HO MO-MIPEKHEMY HE YAaETCs IIpeicKa3aTh Jake CPeTHUE BeIUYNHBI
(cKopoCTEM, TITyOHHBI IEPEMELIAHHOTO CJI0s, PACCTOSHUN MEXKY MOJI0CaMU U T.11.).

Intensity (10 dB)
| |

Velocity (=20 cm/s)
]

e HETTT [To-BuauMoOMy, UMEETCS TENBINA PSIJ] TOTTOTHUTEIIBHBIX
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300]. R[S : B03MOXHO, 3TO:
250] | L., -TeKyIIIasi TyOrHa MepeMeIIaHHOTO CIIOs,
2001 \ I \ - abpexkTuBHAS TYpOYICHTHAS BA3KOCTD,

0 5o 160 130 200 0 S 100 150 200 - BIIMSIHHUC O6HaKOB HyBBIpBKOB nu HJI&BY‘II/IX

Distance E-W (m) Distance E-W (m)
Figure 4. Exampls of “Phased Array Doppler Sonar” (PADS) data, gathered in the spring MaTepI/IaHOB e
of 1995 during MBLEX-1. (Left panel) Acoustic backscatter mtensiry; (right) Fadial
velerity. The arrows mndicare wind speed and direction; the arrow shown represents a 15
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Figure ®. The empirical fits for the exponent n, for each “clean” wind event treated Vi 598 1;5_-."' g 190 T70

saparately. Symbols as follows: MBLEX-1 (2}, SWAFP-2 (), SWAPP-3 {+). Mote thar,
within each event, the fit is fairly tdght However, the vertical offset of the lines varies
sizmificantly over the three events.

(Smith, 1998)




3. JlaHHbIE HATYPHbIX HAOJIKOICHU

- JITISI OTKPBITOTO OKeaHa — MPEAJI0KEHBI BBIPUAHTHI KOPPEIISIIIUN MEXK Y
PACCTOSTHUEM MEX Y TojiocaMu L 1 CkopocThio BeTpa W:

[L=(4.8 s) * W (Faller and Woodcock , 1964) ; L=(0.68 s) * W + 1.2 m (Graham and

Hall, 1997);

- @unaroB u Ap. (1981) Hamén, 4T0 CKOPOCTH TEUEHHI B AUEKaX HUPKYJISIUU JIeHrMIopa
UMEIOT MOPAI0K 3% OT CKOPOCTH BETPA;

- T€YEHHUE 10 BETPY B Mpeiesiax MoJIoC KOHBEPTCHITUN 3aMETHO OOJIbIIIe, YeM MEXIY MOJI0CaAMHU
(e.g. Langmuir, 1938; Katz et al., 1965; Kenny, 1977) u npumepHo paBHO paaraibHOU
CKOPOCTH

(Leibovich, 1983);

-OTHOILIEHUE PACCTOSAHUS MEXKAY MOJOCAMHU K INTyOMHE MEPEMEIIAHHOTO CJIOS:

ot 0.66 o 1.66 B okeane (Leibovich, 1983),

ot 0.3 10 0.5 — MeIKue aKkBaTOpHUM C OTPAHUYCHHOM JJIMHOW pa3roHa BOJIH
(Graham and Hall, 1997);

- sS;]4elKU nUpKyssinuu JIenrMiopa paspyuarores (nepecrpauBatorcs) yepes 10+30 muH.
Jlucniepcus o moBEpXHOCTH MaTepralia, 3aXBAYEHHOTO B MOJI0CaX KOHBEPIEHIINH,
KPUTUYECKU 3aBUCUT OT 3TOIO BPEMEHH.



- ecniu TeueHre U CTOKCOB Jipeiid He nmapasienabHbl, 4To pojuku LC, BEICTpOEHHBIE B
HaIpaBJICHUM JICUCTBUSI BETPa, MEJIJICHHO ApEei(yIOT B CTOPOHY KOMIIOHEHTHI BOJIHOBOTO
Crokcona aperida, monepeunoit setpy (Cox, 1997):




- HeyCTOMUYMBOCTh KapTUHBI HUPKYJISLUU JIeHrMIopa:
MOJIOCHI C TEYEHUEM BPEMEHU U3ru0aroTCsl, MOMAPHO COCIUHSIOTCS WIIM TPONaJatoT
BOBCe, 00pa3ys xapakTepHble «poratku» («Y-junctions»). [lo HaOmroneHusIM B OkeaHe, Y3KUM
KOHEIl Y’s B MOJIABJISIIOIIEM OOJIBITMHCTBE CIy4aeB CMOTPUT BHU3 MO BETPY, YTOJI PU CIUSTHUU —
okoJio 30° (Farmer & Li, 1995;Thorpe, 1992).
B npunuumne,

IIPU Pa3BUTOU U (KBAa3H ))CTALIMOHAPHOW KapTUHE,

BO3MOXHBI 4 BapraHTa Y-junctions:

-“convergence-Y”’ and “divergence-Y”
- HanpasyieHHbIe upwind u downwind

“divergence-Y”
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CTD-towing across Langmuir circulation cells.
Vistula lagoon. 21 July 2001. 18:57-19:00.
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CooTHOLIEHNE PACCTOAHUS MEAKAY MOJ0CAMHU U IITyOUHbI
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Chubarenko, I., Chubarenko, B., Esiukova, E., Baudler, H., 2010. Mixing by
Langmuir circulation in shallow lagoons. Baltica, 23 (1), 13-24.



-TPACKTOPHH YACTHUI] C PA3HOM IUIABYUYECThIO — PA3JINYHBI, IPUYEM NIEPECEKAIOTCH,
Tak yTo LC oueHb 3(HeKTUBHO CMENIMBAIOT YACTHUIIBI PA3HOTO XapakTepa

D. Dethleff et al. / Cold Regions Science and Technology 56 (2009) 50-57

Lc - f divergence convergence
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4. PonukoBbIe CTPYKTYPBI
B OKeaHe U aTMoc(epe

CerogHs MOXXHO CMENOo YTBeEPXaaThb, YTO 0Opa3oBaHMe PONMKOBbLIX CTPYKTYP B
okeaHe 1 aTMocdepe — ABneHne camoe 0bblYHoe,
N MOXET MPOUCXOANUTb MO MHOTMM NPUYMHaM.

_ OCHOBHbIE U3 HUX:

B = - -rMapoavHaMmUYeckas HeyCTomqmanTigJes;é?ﬁ_ e
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POoMuUKO8bIE CMPYKMYypPbI 8 ammMocepe
Hao BucniuHcKoU KOcou




Hanx mopem:

HAIpaBJIeHHUE

00111ero TpaHCcnopTa

B BEPXHHX CJIOSIX

(orMeueHo BOJTHUCTBIMHU Cirrus)

“pbIObM CKeJeThI”

NMOBEPHYTHI HEMHOI'0 BIIPABO OT HANPABJIEHUA 001Er0 TPAHCIIOPTA

——




Han xocon:
Ha/l 3¢MJIEH (M3-32 THEBHOI'0 MPOrpeBa) YCWINJIACHh BEPTUKAJIbHAS KOHBEKIUS,
1 3TO NMPHUBEJIO K CMEeHE CTPYKTYPbI 00J1aKO0B:
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BniBOALI:

1. UmeHnHO MCKAUCHUIIVIMHAPHBIC HCCJICA0OBAHUA OKA3bIBAKIOTCH CaMBIMHU
IIPOAYKTUBHbBIMM: Baiie MHeHHE MOKeET CbII'PAaThb Ba*)KHYIO POJIb B
PCHICHUH BOIIPOCOB CONPEACIBbHbIX HAYK.

2. Teopus Kpaiika u JIn00oBr4Ya 00LIENIPUHATA U PACKPbIBAET IPUPOAY
BO3HUKHOBECHMSA HUPKYJsauuu Jlenrmiopa. B 1o ke Bpemsi, npeackasarb
KOHKPETHbIE XaPAKTEPUCTUKHU PeaIbHOM KAPTHUHBI OHA HEe B CHJIaX.

3. B03MOXHO, 3TO CBAA3aHO C T€M, YTO MEXaHU3MOB reHepaly POJUKOBbIX
CTPYKTYP B okeaHe u atMocdepe 10BOJIbHO MHOI0, U KAKOM HMEHHO U3
HHMX peajim3yeTcs B KOHKPETHOM CJIy4ae — O{HO3HAYHO CKAa3aTh HEMPOCTO.
Hupkynayueu Jlenemiopa MPUHATO HA3BIBATHL CUCTEMY MPOAO0JbHBIX
POJLIIOB, ChOPMHUPOBAHHYIO B OKeaHe (UJIM B INIYyOOKOM BOJI0€Me BIAJIH OT
Oeperos) B pe3yJibTaTe COBMECTHOIO JICMCTBUA BEeTPA U MOBEPXHOCTHBIX
BOJIH (...HE3aBHCUMO OT TOI0, YTO UMeHHO Ha0aroaaa UpBuHr JIeHrmiop B
1927 rony B ATJIaHTHYECKOM OKeaHe...).






