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PACITPOCTPAHEHUE TPEXMEPHbIX HECTALIMOHAPHBIX
BOAH AARAEHHA B TIOAYTIPOCTPAHCTBE MAEAALHOF
CARMMAEMOH MEAKOCTH

Sagaun o PACTPOCTRAHLHIG BOAH JARACHII T NoAVOECKOHEMHON cpeae HAl
B CADE HABAADHOI CHOMMAEMON MMHARACTH, BOIOYIKACHHDIX OPHAOHEHHBIM pac-
NPOCTPAHAIOIWHMEA BHEIHHM  TaBAcHaer 1a ceololliol DoRepXHOCTH  HHARG-
CTH, OBIAK OPEAMETOM MHOUHN HeoxEzonawwit. | ouapod PEMEHRE Iajaun (ac-
NpOCTRAHEHHE ABVAMEDILIY BOAH JLABAPHHA §f CACDE HIBAARHGH CHMMACMON MHI-
KOCTH, HAXOIAIMEHCA Ha HEZCIIOPMIBYEMOM OOAYILPLOCTRAHCTES, AaHo 0 pafu-
T H] I"Ir}n HTOM NPEANOAATAETCH, 11T HA ¢BOGOINOH TOBEPXHOCTH HEHIKODT)
EAOAD NPAMOH DHEIATHO 1IIADMEHD MPoA3ROARHO ZABHMCALLICE OT BPEMeH:H T1aB-
ACHHE, ROTOPOE FATCM CHMMETPHYING PACHOCT BAHACTEN C NOCTORNROA CROPOCTLIO
B ofe CTOpGHE BI0AL BTOH LIRSS G Tource PEUTEHNE 325440 B BHAEL FAMEMY-
THX BPPERTHINLIX POAMYA TOAYUEHD NPH NOMOLA HHTETPAARIBLY Tpeadipasa-
Baniit u setora Rannapaa [2]. ThvGansauun. mweomwe ordoinenie & pac-
CMATPHBAEMbIM BUlpOCAM, MpHecAcHbt B aTol patore, Jpyvrod nogxoes, crasas-
HBIH ¢ TIPHBEIe e HHTEEPAABHBEY  TRAHCPOPMAHT B (POSMe aHaAHTHYSCKON
Qyukune, gax s [3],

B HACTORIIEH PAlOTE MCCACIVOTCR PACHPOCTPAIEHIE THEXMEPHEIX 1ECTA
UHOHAPHBIX BOAH JEBACHHUA I OOAFTIPOCTPAHCTRE WISAARHODI MHAKOCTH, KOt
B HEKOTOPOH TOHKE €0 MOBEPXHOCTH IPHAGHEHD DPOH3E0ABHG H3MENAIOUIEECH
BO BPEMEHH JABACHHE, KOTOPOE HENOCREICTREHHO & NOCTOAHHOR CROPOCTEIS pac-
TPOCTRAHACTCH B ONDUAEAEHHOM HANDABACHUN, dan noavaenin Toumoro pere-
HHA B oBRAE BPRERTREHDIX (POPMYA HCNOABBYIOTCH METOAR HHTEFpAABHBIX TIpi-
ol pasoBaimil. Oﬁpa'n-m[e NPenBpaznnalus  BhITOAHEHD  MOAHIPULEDOBAHHEB A
(ﬂe T';-rnum {4] METOHLOM HEHIL‘HLT.&I.

B KAYEeCTBE KOHRPCTHOTO HPBRMEpa pACCMAaTRHBACTCA I:'."-}”I-Ilﬁ, ROrT4 TG
HICHHOC TaBACHHC MOCTOMNHO HO DReMenH. Orcioaa, 8 49aCTHOCTIL Y TEM e~
AEABHOTD TEPEXALA, MOAYTEHO PEIEH G 3A0a40 0 PaonpocT pade it cTalHoiap-
HEIX BOAH AABABHHN, BOZNHKMIOWHY TIPH PACOPOCTPAHEHHH BAOAL NPANOH  HI
MOBEQXHOCTH MOAYOALOCTRAHCTEL MAIKOCTH NOCTORHHOTO JaRASHINI. Kpm.[e TN
ro, Kak NPeieAbHEBH CAYIal, TOAYUAETOR TAaKMe PEUIENHe 321800 0 PACTIPOCT pi-
HEHHH HS0AH 0T MOCTORHHOIO JABACHUH, HHEIANHO MRHAGEHRHOCD BIOAR [OAY-
NPAMON Ha NOBEPXHOCTH HMUIKOCTE,

Q ! IF“".'TF?HUE‘H& AL € CUEHUE

Ha NOBEPXHOCTH HODAYTIPOCTPALCTLE HIBAABHOH CHHMALMON HHAKOCTH 0
HAYAAC KODPAWHAT B MoMenT ppemern {={) MPFRADHEHO MPOHEEDALAD HE3MCHAN-
HILECH Ho BREMEHI JaBALHHE, ROTOpoe 3ATEM PaclCCTAHAETCA BA0AR TTOAGHM-
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TEABHON OCH X ¢ MOCTORHHOH ckopocTeio ¢ (par. 1) Toe6yeres onpeaeanth
B AHEEHAON NOCTAHOBEE TPCXMEPMGE HECTAUHOHAPHOE TIOAE AABACHHR B 3KHi-—
KOCTH,
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ypﬂﬂHinH.' HACTTDOCTOAMCHNE BOAN JABACHHE 8 MUAKOCTH, HAaAbHBLE
IHIHNGHOE VCAGEHR HMEHT B0
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Ta-tyvaxuas Aupaxa.
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p= \ () ot ot (15)
.. o R ]
rie
251
ny = [ri'u S Ej') (1.6)
on

Mepexozs & wnannapuueckns woapannatam (£, B, ). nocae samens ne-
peMesiinix 8 nurerpase (1.5) vo [4]

= = focosh- gsinl), B= i{-.l- sin i + g cos §) (1.7

Eq Cy

noAYHatM

er, B8] = —1—— N .f_ L )‘ [ Kilw, g, Wexp [ = (zmy — inr) |dudy

ey & 6 fa o
(1.8
rae
Klon g0 )= (; i eos DY|(; + i cosOF | gFsin® 0] (1.9)
my = (o + ¢ 1), 4 = egle (1.10}

B mrocroerr moMnsextHoll DEpEMEHROH © MOLWHTET PRABHOE Bhipamedne HMEET
APOCTIME [0AHICH

Qo=+ gsinl | f)fcos b {1.11)
H TOMKH BETRACHIE
Q=+ il ¢¥ 1 1.12}

Urofinl afecneinTr 0anosHaaHqo0 T "tothm:paxbn&u P¥HRUHH, B TAOCKO-
CTH (0 TIpoEEAEHLI pa3peabt, Kak Toxazado Ha gur. I; nps stom Rem,Z=0.
Pacemorpum 8 naockocrs o asnmo I, ma xoropoit pynsuns

1 .
f= — (zmg — fwr) {1.13)
O
TIPHRNMAET TOARKD ABACTEHTEALHDIC H TIDAGMHTEABHDIC IHAHEHMA. STe  ANHHA
AfEICTABAALT CODOH THRERBGAY

“lg) = % (itr 2} =12, apn =, (1.14)

rae

g, =t Vg EL, o=ty =¥ T2t (1.15)

¢ sepgnoll 7 Toune £ =y (v =ir} ¢ +1/¢). Bepunsa avol runeptosn
HCETAA NEMHT HHKE TOMEM BETBAENMA, T4K xak ril< L.
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[l vesonnas ( L16) noayipocTpaucTss ZeAHM Ha TpH 0OAACTH. Kak Do
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B nagrkaeTe y=o

Giyr, 5




Dpen 1fhee Pm..,““ ||,-.-_|_“ 1ll.|_1-'e1‘\ Euur AdsadniA B .-}.II,1I.¢LF]1 T

D6aacts x> 0, x/p > 1. Toawen aemar wrytpn O arg g (0, =)

Obazets 11 x>0, via< . [Moawes aemat snyrpyn C aax g, =)
B aemat mre O aam gi (U, g.)

O6azcrs 1l: x - 0. Tloxwew aemar wue C aan ¢ €10, <)
A _;?g;_mrnm, iTo obAacTn | TP I0SEYROBOM PAcnPOCTPAHEHAN IPHAGREHNL-
TO HABASHWA .{'93:# 1) ornagaer, Tax xax X0 Breraa MeHbuc Y,

TToavayscn TeopHel BERETOR Roma u aemvon iRopaaua; npechpasys ne-

geroaa (1.8) no gencrssiresnnof oW () ¥ HETETPEAY 0o RETRN ranepdoaw
(1.34), noayqansm

= _-H. _- | i ‘N.
B 01 ) | Re

hi f;_jr']

K{wigh g, 1 e “didg —
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+_'.:Hf.rj (Bl HE o+ Hipe— %]
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wlgl=w' (g); H.=8" Q- 1.14)
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Hsoiinon waverpar s gopuyae (1L18) aeamerca necofersesnntm 1 nnTe-
FRRDYETCH B ¢Mbic e TAanRore travenns no Mown. OuodennocTs NoapiHTer pash-
Hoik BYHERDH aSVCADEACHA TEM, HTO NN I=T u npy §=—=4,, 0OANCH D- Ae-
ABMCAT HA KOUTYVDE HHTETPHPOBAHARN.

Hlasenan nopraex surerpwposanna & asonwonm wererpase (1.18), noay-
M npeofpasonanie Asiagca RasECTHON DYNKLEN

ler — v B r{ Kiwig), q,f,“] iq] .u"u:]-l "t (1.26)
rac
Ty = l ?'_-_1 . v = r,'.",;. I.!"I?ll:l

Yroom mpisecrd sropon aaterpas qopayas (L8} & npeofpascsanneo
J"-_&ll.\ata HABECTHOH (IVERLHH, [FaCcMOTRIM . DAGCKOCTH KOMIACKCHOH TIEDE-
MEHNON (f YACTHBRIR KOITYD: HE KOTOPOM YHEWHH

c= 2 0T g T — ) (1.22)

NpHHNMAET IEACTOHTEARNEE H NOAmHTEALHDIE 2HaeAnd, Bupamenwe (1.22)
CTOEAEBNAET TADGMe T HUECH)E FPARHEHUE NANNH BeTEH PHIC DAL



8 B €T Caanan

. e yecosh
g (th=—rpsinl + - = (g = z2) npn f =ty (1.23)
rasc
1 e w1 S AT )
fne = | %+ —1—1) Le==] :-_(——1); f= v (1.24)
¢ £ ; o
PCunepboaa (1.23) ¢ uwepwunod & Touge = — f sinll Pl =
A 1 1—71cost nepecekaer MEEMY© OCH ¢ HHKE TONKH RETHACHMI HOA-
mrTerpasbaol gyukuns ) = — Asin -7 1 %o’ § name aeiicrans
TEARHOH OCH 0, ECAH T — x= | obagcTh |:| B CAYIHL, ©LAn 7o I"D

(oBagere ), rumepfors nepecexaer aeficTHHTEABAYID OCh g T coOoTRET-
CTBMH € HMMHHM [Pefesom HHTErpasa. '

Patc.\mrpnm OB HTECPAALHOE  BElpameHne OIHHAPHOTD  HHTECpaAd
(L18) o samibyToMy KOHTYpY, oOPAIUBAHKOMY ADNOAHHTEARHDIMI AMIIHAMI
C,. €, =macteo runeptoant (1) =4" (1) u AeiicranTeAvHOl OOADHHTEABHON
acewn f Lipmry 40, Tloasavace aesmon Hiup,-:,aiia HOTEM, MTD  A0HCTBHTEALHAS
HAL T FLETETRaAR O Ca. (FaBHA HYAID. ﬂﬂ.ﬂ.}”‘““[h‘[

fizedcs \ [H{ — 1) Flx— 1) M0 — )
cosd
L i ’?l?f.f:' —=f =
Hme — xVH (£ = T') Re " o™t (1.25)
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Odpawan npeatpazoranns Namaaca (1.20), (1.23) 1 noansyacs HETLrpA-
sow Jwavers, noavim
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Pacnpocrpasesse HOCTAUHGHARHEY Uoall AUEAMSHND 3 SHHIRGETH ¥]

— — e —— e

R e i , g
- ,ﬂ]J v-n-\ Re 1 K (u g}, ¢, 5 fl%‘ “ dg - flelt—=))d= -+

a K

=H(x)

cosl
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Higp — %) Hit— T) S‘lae
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Hﬂ- GCHOBE AMAAHIE NOAVHEHHOPO PElicHitA Ha ur, 3 norasada RapTitHA
ACOPOCTPAHEHNA BOAM 1 MOAVIPOCTRHEHCTAE CHMMAEMOR HUIKOCTH Ia8 TPEX
chopocTei PACHPOCTRaHEHHA NPHACKENHOTO JABAEHHYE: A03BVKOHON (c<lc.),
aBykoBoi (c=c,) u crepxanyxonail (¢ =),

Jan zoasykouos cropoctn pacnpocTpanenns tasaenss H{1—y)=0. u =
HHAKOL MOAYTIPOCTRAHRCTHD PACHEOCTDAHACTCN TOALKS TIOAVCEDHULCNAE [0AHY
€ ppoutom [=1{, Jaa coepx3anykonon ckopocTH  KapThHAa PACTIPOCT pAHENH S
HOAH B JEMJKYIO CPEAY CVILECTBEING MEHAETCH KPOME MOAVCPEOHGECKON S0ATL
PECOPOCTRAHARTCA CHASAHHAN ¢ (IPOKTOM TPUACKEHNOTO AABALHIT KONIYECKa )
BOAHA, BPOHTOM KOTOPOH HBARETCR moBepxtocT konyes &= [, opseoa 7w
# x>0, Tlosaan koHuvecxas noama arpanidena nosepxuocreio [ =1, Zoropan
IPEICTABAALT cobol NOAVCpCpHEECKYIO NOBEPXHOCTE ¢ uenTpos x=cl/ 2 (=0 j
paznyeom of/2, Tlonepxuoern (=T ue ssamercs XAPAKTEPHETHHCCKOH NODEpX-
HOCTHIO HAM e cIHORIOHIEH XapakTepHCTHYECKIE MOBEXHOCTER DOAN JTARMCHI,
m:a'rc:r-w OHA HE TPEACTABAACT colBoM (hpOHTE BoAlhl, ,ﬂan:.t_ulu HE HMUET [ra3-
PHiBa wa aroir avnmnt B ootanwwe ar meroga Cuupnosa—Coboaena sMertog
ﬂmapﬁa AJLT pelledde 3agaan B ObAACTHE Noas (o Had 00 DoANKL ©
TOABHEHBIMM TPAHBILEM . He IpaBK @RTO R (1G0T h [1 [+ CUMTATOIHE, MTO HMA
fiBIAN BIEPELIE OOHAPYIENR NT0ABMKHbIE FPAHALE o0ARCTEN, TAK HASLIBIEMBIC
“BPOHTDI* BoAN, KuTOpbIE CBESAHB ¢ PEETPOCT PAHAIOMMMICH Ia0AeRIOIME, HE
ROTOPHIY HCCACAVEMBIC BEAMMMEGI He TEpnat paspeikok. Cyméctaosamne artua
“PPONTOB: BOAH B 333448 IHHAMHUECKOH TEOIHN FOQYrocTH ofiedssec TH
(2,64 ap:].

2. Pewenne 343 NOCTOSHMOI0 qa8.18 ML

pEE{MDTp:{H PeMICHHE 33 a M, KOTIA NPBAGHEHHOE IABAEHHE HOCTOHHHOE,
TO ECTh

fled —x) = £, — eonst {2.1)
Ha popyyam (1.26) nweem
P'DH“ _*14.71:|

%, cos b \—{arw — i () cos | - fgsin ) -

- aArg - r'l"liq,'l cos b — fgsinfil] dg
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- D) o B — 1p) H(E— ta) +
ol ccs_ﬁ
e df)

+ Hyo—x)YH (¢t — T)]|Re 9

(2.2)

FAE SHAYCHHA GYHKDHH AT ACKAT B npoMemyTre | —m, T,
BoistucARA IHAHEHET TOAMHTENPAALHON (IYHKLIHE, D0CAR HeXUTOPMX VIpo-
WEHHIT ¢ TOMOMBIO 3AMEHb TEPEMEHHONE HHTECpHPOBIHHA o =500, Doayeny

mid

PoE 1 — 1) ke Y cosd x- qr.:‘:t:ns =eng{o—1) -
2flucost |7 ‘ a* L qicost (v — i)

0

= a0 L - ||

L 2 ;
azi costfx + gaeosecos(e -1
at —gleost (g -+ 1) lr

a MJc-'Ef'-[H'{l — ) H e — o) HE— ) = Hp — s i — TN {2.3)

radt
rae
seas=1teosr psinl=tsinl, a =(p—=xIfi (2.4)

Samengw tols — M) etpls 44} vzpes v 2 1CDPBOM W B0 BTODOM HH-
‘1_'El'!1'.7!|._'|.3.'.'.' LCOOTUeTCTROHAD, HMESM

A=t xs [ o

=5 . A=} arctg T
F 2“-21_-9 1 ax l . " 'JF'
< E : e T
:-arcigyw—ﬂ- 4 arctg’-—:-fy—_ =y .'..n:i-‘;,—l_"'—_ o
azx gz (P — 5x) gl i=—%x) f

y el [H(L - A (x— ) H(— &)+ Higp — ) H{t— D [(2.5)

=l

Janaenne; gax suamo ua (23), wuenpepmemc ma  nosepxoctn [=T,
yg;—x}ﬂ, YT ¥ CAERORAAG OMMIAATE W3 (BUIAISCHHR Ea:}ﬁpaﬁcHHﬁ. 'D.:Ilaﬁm

AABAEHHE TOAMBH (PPOHTOH HUAH HMEET [A¥PBIR HeNDEPHIGHOOTH, TPHHLN Ko
. . 1

HESTHBLI—HA ToAYeepaeckoM QPosETE i ‘DeokoieyiBH paspnis, Hepaika —E’
H ROHHTeCROM QpOHTE {f=loe 'V[r—x{ﬂ]. Ha annmp cMBlkankn c¢|eptiiiemui:
{1 KONHYECKHYX (PPOHTOB BOAH, TO BCTD HA AHHKME [EpeCEsieHNts NOBEPXHOCTEHR
f=1, w f=fu, pewesde TepaeT cMoich, Do #MEET GECKOHEUHBIN pasphis He-
npﬂpbmrmr_'ru_fﬁ ITHX AHHUAL,

PacemoTprs HexoTopble 4acTHblE 3afaH., pPOIUCHHE KOTOPBIX HOAYUAETCH
ra (2.3) ¢ noMowsw NpEAEALHBIX TEpeXelom,

a) B cayuae mecwimaesoft muARoeTH ¢ =00 (y—-90) M pemeHue HMeeT
BE
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; o e
amtgu -4 arctg‘-M_F

f#—- B H (1) xz !-.-_,_L “
T 1pz

2=

X%

ot G , . g EH(x)H{ Y=
arcty =5 fg—re |l - 2.6)
o8 xz (I —ix) = zg“: ix) } wim, t

= ExF (2:7)

6) Pacemorpus pentenne (2.3) mocar AanTeABHOTO BPEMEHM, Kobaa nepe-
Tpogecctn 3aTyxawT # ¢ =y [lpn atom H{I—=T)=1, H{{—{)=0u
mecH wacan (2.3} zao1 PELICHHE 33A84MH 0 PACNIPOCTPAHENHN CTALLHONA [1-
BOAH ."LH.B?LE‘HH'E—?[ n HD.’L}’]‘I,PGCTPEHETBE I'].'.'I_-E-'!:.ﬂ.b}'lﬂfi CKI!M&-E"MDFI AMHIAKOCTH,
INBHMELE ABHEYILHMEE BAGAL DHAMON Hoctosndms gassenues {ur. 31
1BpA3OM, NOAYTHM

FQH“ fou) 2%

il

b ) n= [2.8)
~ 3amemnm, MO IAH CANSER <l hopMyAa (2.8) ne anaseres crauscuHap-
i MHHEM; B arom cAYYAE, OpH I‘—"‘D{'; HEafxo Mo FUeCTh Hasm4aMe Joay-
ECHUX BOAH, SHH BRIMICACHEA Mbl HE TPUIOIHM,

-
' P.,,H (t— r.:,] ¥z W Btz i
. e % | opete £ arite 2
.P 2.—-—11 L '{ x g HPE A F
S srang S gr srong } ; P H(x) Hit — 1) uyz (2,9)
Ty 'c Fs ' b ¢ ol
"I

(2,10}

Vel —
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Suglwdnal phpafeud & Shgu Ghuwmapuedacfpodened Whpdeds wpfplbbph
cwiaparddlai Lasuls floqph gmdwidp; b Yfwwsnpubdasflyah dalbpbog@k
apld Ghwnof Gppendfad bodwdwba ol fwdspaehe fefofud Shpnod,
apte byl Swwemcwmnel wpgef gl paedaf ool b el bpien il
o wpopadh egoeeffrafae Wigpd dogpfos pgmdaoedp pwagdnod b plied gy
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el b Gengpiiegefand Slgdmd mgfiphbpl wepmddad dwehl fuligpf prodaofie
Uhyguppofy wpbplidip wawewdreed b Shgoody Ghooomwpued o pecieed dalpbipl-
o fpa nogfg géay wwpadd ey Swemaonecte Shgnod e Pagle wpg, npegbu
i Sl  fele qliogp waw el LBl Shgaddfe Felihpleogg T fpas §fawagfigh
bpthglim fyeedp Swhlumpdmbfe wggrg Swesmwmenle Sbpaalfy wawpwgud w-
ifptlipl wrmpamddwl dwoph fubgpfe peodacdp

PROPAGATION OF TIIREE-DEMENSIONAL NON-STATIONARY
PRESSURE WAVES IN A HALF-SPACE OF PERFECT
COMPRESSIBLE LIQUID

5 0. SAHAKIAN
Summary

A solution is presented to the propagation problem of pressure
waves in a half-space of liquid where at a certain point of its sur-
face the pressure is applied varying arbitrarily with time and propa-
gating immediately in a definite direction over the surface at a con-
stant velocity, The accurate solution to the problem is obtained
by the method of integral transformations and that of Cagniard.

Some pdrticular cases are discussed where the applied pressure is
constant in time.
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Stationary Pressore Waves

Vikr. Proll., v. 14, X 3,

L Cagniard L. Beflecis
Hill, M. ¥., 1963
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