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anA 3AMbIKAHUA CUCTEMbI YPABHEHUA
HEOBXOAWMbl YPABHEHUA:

- ANga BepTuKanbHOro TensioBoro NnoTtoka g
(TypbyneHTHaA TennonpoBOAHOCTb).

- ONd BblgeneHunsa Tenna mns-3a nornoLeHna paguauum
Q, onpenendaemMoro ypaBHeHUAMN ONSA NOTOKOB
KOpPOTKOBOJSIHOBOM pagnaunn G, onMHHOBOMTHOBOW
pagnaunn U.

- ANA UHTEHCUBHOCTU UCMapeHus QKOHLI,eHcaLI,I/II/I "
obpasoBaHusa nbaa unu cHera) J©© u tenna J©1©
dba3oBbIX Nepexonos.
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YPABHEHUA MIYITbCA
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Kak paccunTtaTb BepTMKanbHYIO CKOPOCTb V, ?



BEPTUKA/IbHbIE NMOTOKW. Aoxab (poTo c 6opTa camonera)




BEPTUKAJIbHbBIE MOTOKWU. O6bpa3soBaHue rpos3bl
(poTo c 6opTa camonerta Ha Bbicote 11 000 m).
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YPABHEHUE COXPAHEHUA MACCbI
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YpaBHEHuUA coxpaHeHua Ana atmocdepbl
C BepTMKaanOM KBa3MCTaTMKOM
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YpaBHEHUA COXpaHEeHMUA

na atmocoepbl
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HAYAJIbHbIE YCNOBUA

leo- n KBasureoctpopuueckme mogenu
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YpaBHEHUA coxpaHeHus ana atmocdepbl
C BEPTMKANbHOM KBa3NUCTaTUKOW (OTHOCUTENBHO P, V,, V)
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1. B auddepeHumManbHOM onepatope cuUcTembl YpaBHEHUU
KBa3uCTaTUYECKOro No BepTUKann ABUXNKEHUA HET CKOPOCTU
3ByKa C, pa<e B ypaBHEHUAX rOPU30OHTA/IbHOIO ABUXKEHMUS,

T.€. KaKYCTUKA OTPUNBLTPOBAHA» (BbipaxeHue 1. Mapuyka).

Mo3ToMy B KOHEUYHO-PA3HOCTHbIX CXemax A/1A YpaBHEeHU B
KBa3uUCTaTUUECKOM NO BepTUKANU NpubanxkeHun

(J HeT aKkycTnyeckoro ycnosus KypaHTa 419 BePTUKAIbHOTO Hanpas/ieHUS

At<KC%

(J HeT akycTnueckoro yciosus KypaHTa 1 A8 rOPU30OHTa/IbHOTO HarnpasaeHus
AX A
C C

2. Cuctema ypasHeHuu (®) HerunepbonnuHa (C — o0) paxke npwm
OTCYTCTBMM TEN/IONPOBOAHOCTU, T.€. NPU OTCYTCTBMU Napabonunuyecko-

ro yjieHa
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Hernnep6oanyHoOCTb npnsoant k HEKOPPEKTHOM (ill posed)
nocTaHoBKe 3aaa4ym Kowwu, npu Kotopo KOPOTKOBOJIHOBbDbIE BO3MYLLEHMUA

SW, |, = A(k)[sin(kx)|  mpuk — o
PacTyT HEOrpPaHMUYEHHO bbICTpPO:
SW = A(K)xexp(,, (K)t)sin(kx)]|, o, (k) —> o

k—w

L, =P _ H ~10%M - nuHeliHbIl pasmep, cneaytowmii us auddepeHuymanbHoro
Po9d onepaTtopa U Hauya/bHbIX YC/I0BUN
2n  27mp,Q
k, ~ ] = - XapaKTepHoe BOJIHOBOE YMC/Z1I0 MEeTeOpPO0JI0rM4ecKoro npouecca
* pO

KoHeYyHO-pa3HOCTHaA cxema FreHepUpyeT «napasuTHbie»
KOPOTKOBOJIHOBblE BO3MYLLEHNA C BOJTHOBbIM YXAC/IOM

2T 2%
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AZ AX Py

HeoOxonum GpuiabTp (UMCJIEHHAS AUCCUNIAIUS) AJIA BO3MYILIEHUA THIIA
A(k)xsin(kx) mpu KAX >1
A(k) —>0 mpuk >
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“INMIYIIBIA METO/1” ONTPEJAEJIEHUSI BECA MYXMU %
(m(f) ~ 10! g) ucrrons3ys Temo maccer M(B) ~ 104 g

1. B3securs temo 0e3 myxu: m(B) ~ 104 g

i

2. B3secutn Tesno ¢ myxoi: m(B + f) ~ 104 g

3. 3atem M(f) =m(B + f) — m(B)



MacwTtabbl gna wropma, TandpyHa n 6opbli
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ARYCTUKA

V, ~10°m/c, o> 10°c™,
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ov, V,
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JlyHa n 3emna
CHMMOK ¢ bopTa
Discovery 16.07.15 n3
TOYKuM JlarpaHxa (1,5
MJIH KM OT 3em/n).

CIIACUDBO
3A BHUMAHHUE !



3AKOH COXPAHEHUA SHEPTUA

AE pm = C-:'Sun _USpace T QEarth ’ QEarth << GSun _USpace
EAtm — eAtm + kAtm

€ atm = I pc, T dV c, ~ 700 m?/(s°K)

VAtm

n?2 2 2

kAtm _ J. 0 (V2) dVv = k/ta\utﬁ]a i j D (Vhor ;_Vver) dv

VAtm VAtm

2

Ve #1m /s, YV, =AT, =

v~10m/s, %szATkz
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JHUenan — WecTon No pasmepy
cnyTHUK CatypHa. AunameTtp = 500 Km,
Macca = 5x10°® Maccbl 3emnu.
[epunop BpaweHna sBokpyr CatypHa =
32,9 yaca,

R = 240 TbIC. KM,

max

R, =180 TbiC. KM

m

CpasHeHue pa3mepos 3emnu, JIyHbl n DHUENaaa




JHUenag, ¢ rnobanbHbiM NOANOBEPXHOCTHLIM OKEaHOM

B BoaAHbIX BbiIbpocax nmeercsa
MoONIeKynapHbiu Bogopoa H
(npobbl BO Bpema nponeta Cassini B 49 km
OT oXKHOTro nontoca B 2015 r.).

Buanmo B nognoBepxHOCTHOM OKeaHe Npoucxoant
B3aMMOJENCTBME roPAYNX NOPOA, U BOAbI C
BbiaeneHnem CO, n H. 3To MoXKeT NnpnBecTn K

brnocu HTE3Y METAaHA MNUKPOOPraHN3MaMMH.

Ha 3emne 3T npoueccbl NoAAEPHKNBAOT NPUMUTUBHbIE MUKPODbI, MONYyYatOWKUX 3Hepruto bes
Kucnopoaa un ceeta. OHM obutatoT B rybrHax okeaHoOB, 60N10TaX U KULLEYHUKE KBAYHbIX
KMBOTHbIX. bonee 20% meTaHa Ha 3emne — pe3ynbTaT AeATeNbHOCTU NoA0OHbIX OPraHM3MOB.



INNANNTUYHOCTb TpaeKTopuu 3emnm Bokpyr ConHuya

R =152 I'm, Rmax =152 I'm, Rmin =147 m, a = 6400 km
2
SR = “max ~Rmin _ 3 55707 D

(R)

1" = 1412 Br/m?

8'* =81 =26R ~ 7%, SIHBAPD ,
I 1" = 1322 Br/m2
f 8T _8I” H10J1b
AT 1
ATcon ® (+20— (—20)) =40 K,
AT a0 = (+30—(~40)) =70 K
Torma nomkHO ObITE O T =T —-T ~ 4K

SIHBaApb UI0JIb

Russian Acamf Sciences
P.P. Shirshov Institute
of Oceanology



MOBA/IbHAA TEMMEPATYPA

T,OC | I'IOTenneﬂipe =0.8

LUM L | ‘-nel-;ue =0.7 I

14 | mne = 0.6

1960 1970 1980 1990 2000 2010




Bo3myuieHusa opbuTtbl 3eMJIM nop, AenucTBuem rpaBuTaLum
FOnutepa v BeHepbl

lOnutep (m=318 R=5,2,8=18, t=11,9)

~

§=—11
. (R-1)
N Mars (M =0,11, R=1,52,56=0,4)
\ Saturn (m =95, R=9,58,6 =1,3)

\
BeHepa) (m=0,81, R= 072,5=10,3,7=0,615)
. \ ;




U3ameHeHue pacctoaHua 3emnum ot ConHuya

- I 1| X | Y £ [ oy e W gy Ay wpunpungyos punpuspprry | 1 gy & 1 1 P S
(R) R T,
0.01 oNb - Jleto B CIM — 3uma B
Ot 3,5%(R)
i 0,5%(R/—
0,01 AHBapb-3uma 8 CM — Jletos HOMN ]{
=HHH ..H-ULU '!L'".J'L!-ﬂhl”_. HHHEH R R R R =E A2 = X
1990 2010 2030 2050

-———-

—4_
>year < 107=0,01% 1,~12 ner; 1*=60 nert;

_ SI =2 SR ~1%
5R(HnaHeTapHoe) ~ 0,5%,

5T(HﬂaHeTapHoe) ~ 1% x(+20-(-20)) = 0,4 K




6. U3aMeHeHue conHeyHou pagunauum, W/m?2

_ SI '~ 0,1%
1367 T, ~ 11 ner

ﬁofﬂ CﬁE‘{TYA .._:ular.FIare Index :

- vdlONS 1|0.7 Racjiu FluxI
19/5 1985 1995 2005
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