YcioBue

Samanue 2. «Bec u cxkatue»

Peanvrvie 2cudkocmu cocumaemvl. IKCnepuMenmo, nokasveaom, Ymo 0mmoCumessHoe yMeHbIIIe-
Hue % obbema peasibHoil xugkoctu (AV = (V — V) < 0) npsiMo IPOHOPIHOHATIBHO YEEAUNEHUTO

éHewHez20 dasaenus Ap = p — po

AV

T —BAp = AV = —BV Ap,

riae koadduiment f — corcumaemocms scudkocmu. 3nax munyc 6 (1) ompascaem mom garm,
wmo npu yeesuvenuu enewnezo dasaenua (Ap > 0) obsem scudkocmu YMeHbULaemcA.

PaccmoTpuM ropusoHTAIBHBIN CJION peabHON »KUJIKOCTH TIyOuHOM H , HAXOAAUicsa B IIOCTOSH-
HOM T'DABUTAIMOHHOM TI0JIe 3eMJIH. [ [JIOTHOCTH YKMJIKOCTH y TTIOBEPXHOCTH CJIOS g, €€ C2KIMAEeMOCTh
B. Armocdeproe masienue py (puc. 01).

1. «Camocxkatue» [lockonbKy JaBjieHne B KUJIKOCTH yBe-
JIMYUBAETCS € TIIyOMHOM, TO HIZKHIE CJION OY/1yT C2KAThI CHIIb-
Hee BEPXHUX.

- —
1.1 Onenure ymenbineane A H riyOuHBI 1051 peabHOM KI/I- . 2, LT ig
KOCTH II0JI JIeficTBUEM COOCTBEHHOro Beca. Boraumcsmre AH B _ — =
JIJIE MUPOBOro Ookeana, npunumas, H = 10,0 KM, IJIOTHOCTH — |- - B - T_
HeCKATOH MOpPCKOil Boubl py = 1,03 - 10°5% cxxnmaemocts H - T -

MOpPCKO# Bombl f = 4,71 - 107 °Tla™ !, g = 9,81%. — - =

1.2 «Ilmornocrby Haiigure 3aBucumocts p(h) mIoTHOCTH BO-
JIBI OT TJIyOMHBI h morpyKkenus. Ha cKOJIBKO TIPOTIEHTOB yBe-
JIMYUBAETCsl IIOTHOCTh MOPCKO#i BOJbI Ha JiHe okeana p(H =
10 KM) IO CPaBHEHUIO C €€ MJIOTHOCTHIO Y MOBEPXHOCTH !

Puc. 01

1.3 «/laBenne» Haiigure 3aBucumocts mgasienus p(h) peajbHON KUIKOCTH OT TIyOUHBI i TIOTDY-
xerust. ArmocgepHoe JIaBIeHue py.

1.4. «Yronysiuii jieryquit rostanerny [Ipu Kakoii IJIOTHOCTH p; OJIHOPO/IHBIN OPYCOK, HaYaBIITHiT
TOHYTH y IIOBEPXHOCTH MHUPOBOI'O OKeaHa, «3aBHCHeT» Ha riyoune h = 5,00 km?

B pade yuebnovix nocobuti paccmampueaemca pPaBHOMEPHO 3APAHCEHHAA MO 00BeMYy AHCUIKOCTY.
Bydem cuumamo, 4mo cnocob ee nosyuerus ysice u3eecmen.

2. «3apsaxkeHHada >KUAKOCTh» PaccMoTpuM cjioit HeCKUMaeMOo# HEeITpOBOLIIEH KIJTKOCTH TIIy-
ounoit H. IlnorHOCTH KUIKOCTH p, 0ObEMHAs IJIOTHOCTH €€ 3apsjia MOCTOsTHHA W paBHA Y. YCKO-
penre cBOOOIHOTO naieHus ¢g. ATMocdepHoe JTaB/ieHue py.

2.1 Haiiure 3aBucuMocTh naBiaenus p(h) 3apszKeHHO KUJIKOCTH OT INIyOWHBI MOrpyZKeHus .

2.2 OrennTe MAKCHMAJIHHO BO3MOKHYIO TOJIIUHY CI0sT H .y 3apsizKEeHHON KUIKOCTH.
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2.3 Ompejiesiure Maccy m HENPOBOIAIIEIO HE3APSKEHHOI'O KyOuka ¢ peOpoM JTMHOI a, ecju 1pu
OIIyCKAHUM B 3apsKEHHYIO *KUJKOCTh OH ILJIaBaeT B Hell TaK, YTO €ro BepXHHAS I'DaHb KacaeTcs
MMOBEPXHOCTHU YKUTKOCTH.

Pentenne
3amanue 2. «Bec u cxkatue»

1. «CamocxkaTue»

1.1 Pacemorpum cioit Bosiel magtoit Tosmuabl Ah,;, Haxomdanmiics Ha riryomHe h;. YMeHbIeHne
obbema AV, paccMaTpuBaeMOro CJI0sl BCIEICTBAE CKUMAEMOCTH YKUJIKOCTH 3aITAIIEM KakK

AV = Vo(1 = B p) — Vo = —Vofip = —SABp,

rae S — IUIOIIAIb PACCMaTPUBAEMOTO CJIOSI.

g oneHkm OyJieM CYATATH, UTO IJIOTHOCTH KUJKOCTU OCTAETCS MPUOJTU3UTEIHLHO ITOCTOSHHOIM,
TOT/Ia TOJIIUHA C2KATOrO caod Ah}

Ahy = Ahi(1 = B -p) = Ahy(1 = B - poghs),
rJie po — IJIOTHOCTb HECXKATOW YKUJIKOCTH, § — YCKOpeHUe CBOOOHOTO I ICHUA.
COOTBGTCTBGHHO, yMeHleeHI/Ie 5hz €I'0 BBICOTHBI BCJICJCTBHEC 3(1)(1)8KT& cCaMOCzKaTnA Haﬁ,ﬂeM KaK
Oh; = pogBhiAh; (1)

st Haxox ienust mostHoro cxkarust AH Beeit xkugkoctn npocymmupyeM (1) 1o Beem rrybunam h;

H2
AH =) 0hi = pogBhilhi = pogh D  hilhi = pogh—-. (2)

Pacder jy1s1 MupoBoro okeana Jiaet

AH = 238 M.

1.2 «Ilnorroctey C yuerom acdbdekra camockarus HaileM IJIOTHOCTD p PEAJHHON KUJKOCTH HA
riyoune h

m; m; - my —
p(h) = Vo V= e~ Ve o) po(1 4+ Bpogh). (3)
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B (2) yureno, uro mapamerp [ (CKMMaeMOCTh BOJIbI) OY€Hb MaJI, IO9TOMY MOXKHO C JIOCTATOYHOI
TOYHOCTBIO UCIIOJIb30BAThH IIPUOJIUKEHUE JJIs MAJIbIX X

1

~1-+x.
l1—=z +

CooTBeTCTBEHHO, OTHOCHTEIbHOE YBEJIMYeHNe IIJIOTHOCTH BOJbI B IIPOIIEHTaX Ha Iiyonne H Haiigem
KaK

A
e, = p—op -100% = BpogH - 100% = 4,76%. (4)

[TockosbKy JaHHBIE B YCJIOBUU 33Jia9U [IPUBEJEHBI C TOYHOCTHIO JIO TPEX 3HAJaImX 1udp, TO B
orBere (4) (u nasee!) Mbl TakzKe Oy/IeM OCTaBJIATH TPU 3HAYAIIHE TIQPPHI.

Kax Buaum n3 (4) jgaxke mpu OObInX MIyOHHAX MEPOBOTO OKeaHa OTHOCHTEIBHOE M3MEHEHHE
IJIOTHOCTH MOPCKOH BOJIbI HE3HAYUTEIBHO M COCTABJIAET HECKOIBKO IPOIEHTOB. JTO IMO3BOJIACT
CYUTATD KUJKOCTU IPAKTUYCCKHU HECZKMMaeMbIMU IIDU PELIeHUH PAla NPUKJIAIHBIX 3a1a4.

1.3 «laBmennes [list Beraucaenns nasienus p(h) peajbHON KUJKOCTH Ha ryiyOuHe h HeoOXOomn-
MO IIPOCYMMUPOBATDH JABJIEHUS, CO3/aBaeMble 00Jiee BBICOKMMHU TOHKUMU cjaogmu Ah;, KOTOpbIe,
corytacHo 3akony Ilackasis, mepeaoTes HUKHUM CJIOSM

p(h) = Zpi = ZpigAhi = QZpiAhi,

rje p; — IJIOTHOCTD YKUJIKOCTU Ha TUIyOWHE ¢-TO CJIOS.

Cymma B Boipazkenuu (4), ects moma/s S 1o rpadukom p(h) 24
3aBUCHMOCTH (2) IUIOTHOCTH YKHUJKOCTU OT TJIyOWHBI, T.€. IJIO-
ma b Tpanernun (puc. 02).

CilenoBaresibHO

_ po+po(1+ Bpogh)
2

=Y

h = pogh(1 + ol h). (6 o

p(h) 5

U3 (6) coemyer, 910 HCKOMas 3aBUCHMOCTH TIPEJICTABIISIET COOO
apaboJIy ¢ MaJIbIM KO3(PDUIIMEHTOM HEeJTHHEHHOCTH.

C ydgeTromMm TOro, 49rTo aTMOC(_‘bepHOG JaBJIEHUE Pg TaK2Ke IIepeaacTCd 110 3aKOHY HaCKaJIH, OKOH4Ya-
TEJIbHO II0JIy9UM

p(h) = po + pogh(1 + poéqﬂ h). (7)

1.4 «YTonyBHInii Jery4dmii rosianaeny llpemamer nepecrtaner TOHYTb U OyJieT HaXOIUTCS B
COCTOSHUM YCTORYINBOIO PABHOBECHUSI Ha, HEKOTOPOII IVIyOMHE IIPU YCJIOBUH, 9TO €ro IJIOTHOCTE Oy1er
paBHa IJIOTHOCTU MOPCKOM BOJBI Ha 3TOH I1yOUHE.
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Cire1oBaTe/ILHO, IJIOTHOCTL YTOHYBIIErO JIETY4Yero MOJLIAH/INA MOXKHO HAiTH, IOACTABUB B BbIPa-
kenwue (3) uckomyto riyouny h = 5,00 km

p(h) = po(L + Bpogh).

Pacuer ¢ TogHOCTBIO /10 TpeX 3HAYAIUX 1P JaeT

. 3 KTI'
pr=105-10° =

2. «BapH}KeHHaH 2KNAKOCTDb » B JaHHOM IIYHKTE pacCMaTpHuBacTCAd HECZKUMaeMasd 2KUJIKOCTD.

2.1 PaccMmorpuM BepxHUIT CJIOH YKUJKOCTU TJIyOMHO# h
(puc. 03). /eitcTBytorasi Ha HEro CBEpXy Cujia aTMocdep-
HOT'O JIaBJIEHNUS poS U cuiia ero Tsaxkectn ) = pghS ypasHo-

BEIUBAIOTCS CUJION JaBienus caudy p(h)S u cuiioit ss1ek- i o .l 1
TPOCTATHIECKOTO OTTAJIKIBAHUS F, coog Tosmmumoit h cio- - 2, L llll Pﬁ,S . !Lg
eM rosiuuoii (H — h). B = =

e TRz - - -
HarmpsizkeHHOCTB 9JIEKTPOCTATUYIECKOT'O TI0JIS, CO3/1aBAEMO- — I = =L =

ro cstoeM toutmusoii (H — h) BHe ero MoxkeT ObITh HaiieHa,
KaK

o fy(H—h)
F(H — = — = —"7 >
( h) 20 260 Puc. (03

Bapsii cJI0s TOJIIUHON h HaiieM 10 oIpeIe/IeHnI0 00 beMHOM IJIOTHOCTH 3apsiaa

q(h) =V =~hS.

CJIG,ILOB&TGJH)HO, ChJIa 9JIEKTPOCTATUYIECCKOTI'O OTTaJKNBaHW BEPXHEI'O CJI0A HU2KHUM PDaBHA

2 (H —h)

Fy = E(H —h)-q(h) =~ 2o

LS. (8)

B pesysprare ycioBue paBHOBecHs CJiosi TUIyOUHOM h mipumeT BuI

H—h
poS + pghS = VQQhS +p(h)S.
280
Cokpalnas B II0C/Ie/IHEM BBIPAsKeHUN Ha, ILIOMIa/b S CJI0d, II0JIyUYnM HCKOMYIO 3aBUCUMOCTD J1aB-
JIEHUA B SapH}KeHHOﬁ K JIKOCTHU OT FHY6I/IHBI

2

. _’VH 7_22
p(h) = po + (pg — )+ 5 b ©)

2.2 Bripazkenue (8) npejicraBisger coboil KBaJIpaTHIHYIO 3aBUCHMOCTD (T1apaboJ1y), BeTBU KOTOPOIl
HaITpaBJIEHBI BBEPX.
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[Ipu masbix h (h — 0) ee «1OBejieHUE» OMPEIE/ISETCs JIMHEHHBIM Y4JIEHOM, KOTOPBIN, B 3aBHCAMO-
CTH OT TOJIIIUHBI IIACTUHBI H MOXKeT ObITh KakK IOJIOKHTEJBLHBIM, TaK W oTpuiarejabHbiM. [Ipn
MaKCHUMAJIbHO BO3MOXKHON TOJIIUHE TIJIACTUHDBI 4, JUHEHHBIN 9IeH JIOJZKEH ObITh PaBEH HYJIIO.

[Tpu 5TOM BepxXHUE CJIOU JKHUJKOCTH CTaHyT HeBecoMbl, T.e. p(h — 0) & pg. Orcroa Haiigem

2H 2
= 4 g, =P (10)
2e9 ok

P9 =
HpI/I ,ILaJIbHeI‘/JIHIeM yBeJIMYEeHUN TOJIIIUHBI 3aPA2KEHHOI'O CJIOA BEPXHHE YaCTHUIIbI 2KHIKOCTHU 6y,ILy'T
OTPBIBATBLCA U yJIETATH BBEPX, o6pa3y51 KQJIEKTPUIECKOE UCIIapEHUE.

2.3 KyObuk HEKOTOPOil MacChl, OTPY2KEHHbIN B 3aPSKEHHYIO 2KUJIKOCTD, OYJIET HAXOJUThCSA B paB-
HOBECHM, €CJIU CIJIa €ro TIyKeCTH OyJeT ypaBHOBeIeHa CuIoil Apxume/ia.

HOpr}KeHI/Ie KY6I/IKa B 3apA2KEHHYIO 2KHNJ/IKOCTh HE UBMEHUT PacCIIpe/ie/IeHudA €€ JaBJIeHUA B HUZKE-
JIEZKalllX CJIOAX.

DTO 103BOJISET 3AIUCATH CJIEYIONee YpaBHEHIe

2 2
v H gl
mg = ((pg — 5 ~)a+5—a")-a*.

OTCIO,ZLa HaflﬂeM HMCKOMOE€ 3Ha4YeHHEe MaCCbhI Ky6I/IKa

v*H 2% 2y 2
o e =g )at 3507) - a” i
g
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