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Kononoe A.A.

Ooeccrutt Hayuonanwvnuoiii ynueepcumem umenu M.H. Meunuxosa

ACHMNTOTHYECKHE 3AKOHBI 3ATyXaHUS YIAPHBIX BOJIH €
HWJIHHAPUYECKONH CUMMeTpueil.

Paccmampusaemces sonpoc o 3amyxanuu yOapHwix 60J1H ¢ YUTUHOPUYECKOU cummempuetl. B
YacmHOCmMuU, UCNOIb3YSL Memoo, npedodxcennsii 6 pabomax Cedosa u Hxumosa, HatioeHbl HO-
8ble UJIeHbl U3BECMHBIX ACUMNMOMUYECKUX DAZIONCEHUU U YMOYHEHbl 3aKOHbl U3MEHEHUs.
npouis YOapHoii 80nHbL.

BBeaenue.

Bormnpoc 3aTyxaHus ygapHbIX BOJIH UMEET JOBOJIbHO OOJBIIYIO UCTOPHIO. 3aKO-
HbI BBIPOXKJCHUS IUIOCKUX YAAPHBIX BOJH ObLIM M3yueHsl enle B 1913 r. Kproccapom
[1] B mpeanonoKeHnu, 4TO BO3MYIIIEHHOE COCTOSTHUE ra3a 3a (POHTOM MPE/ICTABISAET
co00if pUMaHOBY O€ryllyr BOJHY, COAEpXKAIlyl0 TOYKY, B KOTOPOH CKOPOCTh rasa
paBHa HyJ0. AHAJOTMYHOE HCCIIENOBAHUE APYTHMM CIIOCOOOM OBLIO BBHIMOJHEHO
nozanee [ImymkeBudem [2].

Xapakrtep 3aTyxaHus cepUUeCKuX U IMIWHIPUYECKUX YJIAapHBIX BOJH YCTa-
HoBJeH Brepsbie JI. JI. Jlanmay B 1945 1. [3] B npenanonoxeHuu, 4To BO3MYIIEHHOE
COCTOSIHME Tra3a 3a (PpOHTOM OcnabisgeTcs, U YTO ITO JBUKEHUE CTPEMUTCS K Oery-
e BOJIHE, B KOTOPOM BO3MYILEHUS B (PUKCHPOBAHHBIM MOMEHT BPEMEHHU PACIIOJIO-
KEHbl Ha HMHTEpBajJe KOHEYHOM JJIMHBI M KOTOpas OTJIMYAETCS OT aKyCTUYECKOM
TOJIKO YTOYHEHHBIM 3HAY€HHEM CKOPOCTH 3ByKa. 3a pyOeKOM aHAJIOIMYHBIE pe-
3yJbTaThl ObUIH OMYOJIUMKOBaHbI O3HEE B [4]. XapakTep ociabieHus yIapHbIX BOJIH
B BOJI€ U3y4eH XPUCTHAHOBUYEM [5].

bosiee mocnenoBaTebHbII MATEMATUYECKH METOJI PACCMOTPEHHUS TOM 3aJa4u
obi1 mpennioken JI. M. CenoBeim [6]. UM momyueHbl acumMnToTHueckue (OpMYIIbl
M3MEHEHUS Ta30JMHAMUYECKUX MapaMeTpoB Ha (DPOHTE yJAapHOW BOJIHBI JJIsI BCEX
TpeX CIy4yaeB CUMMETPHUU 3aJauu. B mpencTaBisiomemM JUisi HAC OCHOBHOW MHTEpEC
HUJIMHAPUYECKOM CiIyvae, HailieHa popMmyia:

2y A
Ap:&— :—YT/+...
b Y+1,7

[Tozxe meroguka CenoBa OblLIa MCHOJIb30BaHa SIKUMOBBIM [7] AJid TOJy4eHHUs
pasnokeHuit 0osee BBICOKOTO MOPSAKa TOYHOCTU MPU OMMCAHUU HBOJIOIUU chepu-
YECKU-CUMMETPUYHBIX yJapHbIX BoH. B 1957 r. lledtep [8], ncnons3ys MmeTo0J10-
ruto SIkumMoBa, MOJyqrIT JUIsl MUIMHAPUYECKOTO Cydas pas3jIokKEHHUs MOopsaIKa Maio-
CTU BbIIIE MEpBOro. Pe3ynpTarhl paboThl [§] MOTYT OBITH OMUCAHBI CIAETYIOUIUMHU
COOTHOILICHUSIMU.
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rac IOoCTOAHHAaA CO OoNpCACIIACTCA N3 HaYaJIbHBIX YCJ'IOBI/II/I, a ), U3BCCTHAA HAM BC-

JIMYKHA.

Hamu merogom SlkumMoBa ObUIM TOJIyY€HBI HOBBIE YJICHBI Pa3joKeHUs, cie-
IYIOIIKE 3a cllaraeMbIMU, HaiiieHHbIMU [ledTepom.

B nepBoii yacTu cTaTbu Mbl, CIEAYS] METOAUKE SKMMOBA, CTPOMM TPH aCHMIITO-
THYECKUX PELICHUS CHUCTEMBl HEJIWHEUHBIX YPAaBHEHHM, ONMMCBHIBAKOIIUX HEYCTAHO-
BUBIIIMECS JBUKCHUSA HACATBHOIO Tra3a ¢ MWIMHAPUYECKOW cuMmMmeTpuen. Bee pene-
HUS CTPOSITCSI C TIOMOIIBIO ()YHKIIMOHATBHBIX PSIIOB.

JIBa mepBbIX pelieHus COAEePKaT MO OHOM MPOU3BOJILHON (PYHKIIUM U O CYET-
HOMY HaOOpy MPOU3BOJIBHBIX MOCTOSIHHBIX. JIJIsl STUX PEIlIEHUI BHIYMCICHBI YJICHBI
JI0 MSATOTrO MOPSAKA MAJIOCTH BKJIFOUUTENIBHO, 4 33J]a4a OTHICKAHUA CICAYIOUIUX YJie-
HOB CBEJICHA K PEIICHUIO JIMHEHHOW anre0panyeckoil CUCTEMBI C MOCTOSSHHBIMU KO-
s puneHTamu.

TpeTbe pelieHue CoIepkKUT JIBE MPOU3BOJbHbIE PYHKIUU; JJIsI TOTO PEUICHUS
BBIUHCJIEHBI WICHBI JI0 MSTOTO MOPAIKAa MAJIOCTH BKIOUUTEIBHO.

Bo BTOpOIi YacTu mosrydeHHbIE pelieHrs MTPUMEHEHbI K 3a/1adye 00 aCUMIITOTH-
YECKOM TOBEJICHUM yJapHBIX BOJH. B wacTHOCTH HcCciaeayeTcsi CKOpOCTh YObIBaHMS
MHTEHCUBHOCTH yJapHBIX BOJH M 3aKOHBI U3MEHEHUS TTPOQUIIS yIapHON BOJIHBI.

1. ITouck oOuiero pemexHus.
PaccmoTpum ypaBHEHHSI OJHOMEPHOTO HEYCTaHOBUBILETOCS JIBHXKCHUSI HUJ1€alTb-
HOTO ra3a

6_u+u8_u 1% =0

ot or por

op Opu pu

—+—+(v-1)—=0 1
ot or ( )r M
2S+u£S=0

ot or

rae v =1,2,3 COOTBETCTBEHHO JJIsl Cy4yaeB IUIOCKOM, IIMIIMHIAPUYECKON U cepude-
CKOMl CUMMETpHHM, a u, p, p,t U ¥ — COOTBETCTBEHHO 00€3pa3MEpEHHbIE CKOPOCTb,
IJIOTHOCTb, IABJIIEHHUE, BPEMS U PaaANyC, S - SHTPOIIHUS.

Jlnst coBepuieHHOTO raza: S = %
o,
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Torpa nocnenHee ypaBHEHHUE, BEIPAXKAIOIIEE COXPAHEHUE SHTPOIIUU S B YaCTH-
1€, MOYKHO IIEPENNCaTh B BUAC
a—p+ua—p+Y—p(@+u@j:0.
ot or ot or
N3BectHO [3], uTO ypaBHEeHUs (1) UMEIOT TPU CEMENCTBA XapaKTEPUCTUUECKUX
HaNpaBJICHUN
dr=(a+u)dt, dr=(—a+u)dt, dr=udt.
I7Ie a —CKOPOCTh 3ByKa, COOTBETCTBYIOIIME MPSIMOIl aKyCTHUYECKOW, OOpaTHOM aKy-
CTUYECKOW U DHTPONIMUHON BOJIHAM.
[TocTpoum permieHne i NpsiMOM BOJIHBI.
BBegem XxapakTepucTUYecKyto NEPEMEHHYIO &,

M, ds, = dr— (a + u)dt ’ 2)
rle (,, — UHTETPUPYIOUINI MHOXKUTEIb, TaK KaK dr — (a + u)dt HE SBJISIETCS IOJIHBIM
audpdepenunanoM. Crenaem 3aMeHy EPEMEHHBIX 7, ¢ B cucTeMe (1) mepeMeHHbIMU
r, &, rae &, BBEIEHO IIPH MOMOILU paBeHCTBA (2).

JIns1 mpsIMOM BOJIHBI UIMEEM:

8u+8p+( l)jpuzo

or or (u+a) r

PR S R
ap s o Pt o=~ o = 5
3
%P, %P :_ﬂmu@_erﬂmau@_p
o0&, o0&, a or or

Hi :(a+u{ (51)_£r(aiujdrj

B nanbHeiiiem Hac OyaeT MHTEPECOBATH MMOBEECHUE PEIICHUS MIPU 10CTATOYHO
O0onpIIMX U MpU Vv =2 (UWIKHApUYecKas BojHa). CuuTas B HEBO3MYUIEHHOM CO-
crosHuu p, =1 u p, =1, OyzneM uckath peleHue B BUAE PSAAOB

=l S ) u =S, ) s =1 RS @

k=1 i=0 k=1 i=0 k=1 i=0
[ToncraBinsst psaasl (4) B cucteMy (3) U rpylmmupys cliaraeéMpie M0 CTEIEHIM r |
Inr, maiinem cootHomenus i pynkuui F,,®, 'Y, . lIpn BeIBeneHUU 3aBHCHMO-

. Inr
cTeit Oyzaem oTOpachiBaTh claraeMble MOpsiaKa 0[— . OTO 00YyCJIOBJIIEHO TE€M, UYTO

3
i
IpU y4eTe cliaraeMbIX 00jee BRICOKUX MOPSAIKOB MaJOCTU B PELICHUH MPUILIOCH Obl
YUYUTHIBATh SHTPONUIHYIO BOJIHY [3].
O003HaunUM yepe3 a, =+/¥ CKOpPOCThb 3ByKa B HEBO3MYLICHHOM rase.
W3 nocnennero ypaBHeHus B (3) umeem
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@! r_ ! ! F! _\P! @!
Ky N(E:) _\P;o +2ij\/;+(F21 4‘{121 + q)mjlnzr-"[ : 9 Jll’ll’+,u100(§l)
0

a, 2a ao

rae 1, (£ )- npousBonsHas ynkuus, monoxum 4, (£ )=1

U3 cucremsl (3), nonyunnu 14 ypaBHeHU U 15 HEM3BECTHBIX.

CrenoBaTenbHO, 0/IHY U3 QYHKIUI MOXKHO, CUMTATh MPOU3BOJIbHOM, HAIpUMED,
F,(&). Bee octanpHble pyHKIMU onpeaenstoTcs yepes F (&) mocienoBaTeabHbIM
pa3penieHueM ypaBHEHUH ISl MPOU3BOAHBIX U MOCIEAYIOIIUM HHTEIPUPOBAHUEM.
[Ipu 5TOM MOSIBATCA NPOU3BOJBHBIE KOHCTAHThI, CBA3aHHBIE TOJIBKO MEPBHIM ypaB-
HerueM u3 (3).

1 1
q)lo :_Flw \Pm :_2Flo +C‘ylo’ F21 :O’ \le = C‘PZI > CDZI :Ccl>21;
a, a,
a’ -3 1 a’ +1 5
_ 5 2
on =— 2 Flo +_C‘P,0EO "_aoccp21 > LIjzo =—— 4 Flo + 2 C‘PmFlo +C‘P20 >
4a0 4 4610 400
2
+5 1
o, =~ r Lo prc, . F=C.. ®,=-2C . ¥, =C
4a 4a a

4 2
a, +11 a, =7 9@, C,,
31T ° 6 Flo3 + = 2 ‘PIOEOZ \Pz .
96a 128a, 8a, a,’
1), a'+11 1 3 ,
My = 1+_2 Flo(gl)\/;—i_ 0—4FloF10+ 2 C\PmFlo Inr+1+--
a 4a, 8 4a,

Paccmorpum  pemienue s 0OpaTHO# BOJHBI. JlelicTByeM aHaJIOTMYHO II0-
CTPOCHMIO JJIsl IPSMOM BOJIHBL. BBOIMM XapakTepuCTHUECKYIO0 NMEepEMEHHYI0 &,, CO-

I'JIaCHO COOTHOIIICHUIO

‘P31

jF +C

0

Loy dE, =dr —(—a+u)dt
e [, — MHTCrPUPYIOLIMHA MHOKHTEINb, TaK KaK dr —(—a+u)df He sBiIseTcs moi-

HbIM AudepeHimanom.
W nmem pemienne B BUIe

e In'r 2 kol In’ r e
_1+22ﬁcz(§1) k/2 ’ Z/ll :Z @k;(é) k/2 > IOI :1+z

k=1 i=0 k=1 i=0 k=1 i=0
B urore nus 06paTHOI/I BOJIHBI [TOJTyYUM

1 1
¢10 :_a_flo Y :?flo +C%0 le =0 ¢21 C s Yo _C(//zl

0 0

k-1

v, (& )lnr-
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2
a, +5 1
f 4 C f;O + a, C b2 ¢20 = z‘-a()} -fioz + 4a0 CWIOﬁO + C¢zo;

Wy = - tlfwz +izcwmflo +C,, [.=C,, 4, :icfzz v, =C,.;
4a, 4a, a,
£ =a%—;11f ' 1“;28;; C, 1+ ( 5y ] iC,
%:%ighw%%f&@m%[ e c]&+“'”c;
Vo :%:l_;lfl; " f228a0 ?“)flo (al jfm +C, 0

| , a, +11 3 ,
Hy :(1+?jﬁo(§z)\/; 4 floflo ( 4 zjcy/mﬁﬂ Inr+1+-
0

8 0
PaccMoTpuM BOJIHY B3aMMOJIEHCTBHS.
Pemenus, HaliicHHBIE BBIILIE, ONKMCHIBAIOT BOJHBI OJHOIO HAIPABJICHUS M, KaK
CJIEICTBUE, COAEPAKAT TOJIBKO IO OAHON IMPOU3BOIBHON (QYHKIUH Flo(§1) uf, (52).
[TocTpoum Teneps pelieHre coaepkaliie sBHO J1B€ IIPOU3BOJIbHbIE PYHKLIUU
Pemenne Oynem uckath B CIEAYIOLIEM BUIE
p=1+Ap, +Ap, +Ap,;
p=1+Ap, +Ap, +Ap,;
u=u, +u,+u,,
rne Ap, = p, -1, Ap, = p, —1, u, - BolHa uaymas ot LEHTpa;
Ap, =p, -1, Ap, = p, -1, u,- BOIHA UAyUIass K UEHTPY;

Ap, =p, -1, Ap, =p, —1, u,, - oOpamaroTcs B HyJb, KOI'/1a BEIMYUHBI Ap,, Ap,,

u, wia Ap,, Ap,, u, paBHbI Hy/IIO0. TedeHue, ONUCHIBAEMOE MOCIEAHUMHU COOTHOLIE-
HUSIMH, HA30BEM BOJIHOW B3aUMOJICVCTBHS.

Benuuuns! p,,, p,,, 4, OyIeM HCKATb B BUAE PSIOB

o k-1 ln 7
:1+;70a (51352) k/2 7
© k-l In'
:Z > 0,685 5)

s In"r
IO DWACKAL
rae & U &, No-IpexxHeMy y)IOBJIeTBopHIOT paBEHCTBaM
pdg, = dr —(a+u)dr ©)
w,dé, = dr —(—a+u)dt

BBenem 0003HaueHUs
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H, M,

]71 = — I/I 772 = .
a+u —a+u
N3 (6) nonyuum
0 0
aé: ({fl, égz(égl, )) f(é:é;g é:z) Zl f(é;’g égz)
f of (&,.r, 52) 2a f(&.r.8)
(513 952(517 )) 81" ,le(a+1/l) 552 (7)
0 0
ag Eerne)=2 (i;f &), %—f ("2’5”’@)
f of(&.rs)  2a  FE.rs)
o GGk )= o e

13 (6) moayyuM cuctemy ISl ONPEEHeHUs 77, U 77, :

2a 8():_ 8(1)_ 8(1)_ 2()
<(a+u)(—a+u)('5§2 i 772851 a+u 771852 a+u 77281” 7

= a(77)=77£( ! j+f7i( 1 jné(n)
(a+u)(—a+u)8§1 ’ "o \—a+u o0&\ ~a+u Yor

bynem uckaTe 77, ¥ 77, IpU MOMOIIM PAIOB, AHAJIIOTUYHBIX PALAM I L, U [L,,.

[Tpuuem, 7, OyayT ONpeAensiThCS ¢ TOYHOCTBIO 10 MMPOU3BOJIbHBIX (PYHKIUH OT &, a

1., € TOYHOCTBIO JI0 MPOU3BOJBHBIX QyHKIMI 0T &,. BeiOupaem 3tu QyHKIMM Tak,

9TOOBI 4, = M) + f,, U L, = My, + M,,, TAE 1, =0 TIpu OTCYTCTBUM BOJHBI HIyLIEH

K LICHTPY, a f,, =0 IpH OTCYTCTBUM BOJHBI UAYIIEH OT LIeHTpa. B urore nomyuum

1), a'+11 _, 1 3 ,
/“11:(1"__2]1:10(&;1)\/;_'_{ . 4 EOEO+(§_ z}c\ymFlo InrF+1+--

a, 4a, 4a,

u2=(l+§]flg(@)ﬁ [“j”fmfm (8 o ] C,. i [lrs 1

Taxum oOpa3oM, 4, U 4, B IJaBHBIX WIEHAX COBHNANACT C L, U fL,).

Paccmotpum teneps cucremy ypaBHeHu (3) . Packpoem nmpousBoanbie o Gop-

mynam (7).
pa(?_u+8_p+(v—1)7pu+ 2a pa ou 8p
roor (u+a) r  (a+u)y, o0&, 852
ou 0 ou 9 1 ou 0
_alo__i__p+pu/u|_+:u]_p:_i ap—_——+ _p
o¢, " o¢, o or o¢, " o¢,

P P U P P P
0g, 04 a or o p |0, 0

112



[Toxcrasists (5) B (8) v rpynnupys ciaraeMble, MOJYyYUM CUCTEMY YPAaBHEHHI B
YACTHBIX IPOU3BOJHBIX, pelllas KOTOPYIO Oya1eM UMETh:
a,, =w, :IBIO =, =W, :ﬂZI = W,, = &;, = W, :ﬁsz =0,C\I,21 :CV/ZI =Cy, =C, =0;

10 V1o

002—3 6104+11 2 a04+11 2
/Bzo == 4 Floflo s Oy =— 4 1w > WOy = 5 10J10
2a, l6a, l16a,
4
B __ 4 +11F -
31 10J10 >
16a,’

Takum 06p330M, ACUMIITOTHYCCKOC PCIICHHUC CUCTCMBI HEJIMHEHHBIX ypaBHeHI/Iﬁ
OIIMCBIBAOIINX HCYCTAHOBHUBIICCCS ABHIKCHHA MACAJIBHOTO ra3a C LIHJIPIH,ZIpI/I‘{GCKOﬁ
CI/IMMCTpI{Ieﬁ B IIpCaciiax IMCPBLIX IISATU YJICHOB 6y,Z[€T HUMCTb BU/J

F;O(ézl)+ﬂ0(§2) on(é)’*’“zo(é»ﬁz)"‘fzo(?z)_l_(c +C )lnzr
Fy Ix

p=1+ +

Jr r v
+(F31(§1)+a31(§1’§2)+f31(§2))h1_3/j+”'
peti L Fo(&)+ m(r;)+‘Pm(é])+ﬂm(§1,§2)+wm(§z)+(CW ve T
a, \/; r z v ,,.A

Inr ©)

+(LP31(951)+ﬂ31(§19‘§2)+l//31(§2))7+°“
r
we L EE)-Sule) (o o yir, @u(E)Hea(E)

@ én /)
a, \/; 21 21 r 7

In* 7

_C%(CF32 _Cfn) 3 +(CD31(§1)+w31(§17§z)+¢31(§2))1n£+'”
0 r r

rae Belpaxkenus mia  F,, f,,,0,,,... 1 T.[. HAIMCaHbI BbIIIE. OTO pPEIIEHHE COAEp-

’KUT B SIBHOM BHJI€ JIBE€ MPOU3BOJIbHBIE (PYHKIIMM M CUETHBII HAOOp MPOU3BOJIbHBIX
ITOCTOSTHHBIX.

2. CxopocTthb yObIBAaHUSI HHTEHCUBHOCTH YAAPHBIX BOJIH.

[TpumeHuM 1NOJIy4eHHOE pElIeHHE K yJapHbIM BOJHaMm. BBenem B paccmotpe-
HUE, HAlIpUMeEp, CKOPOCTh JBUKEHUSI NIEPEIHEro PpoHTa yAAPHOU BOJIHBI KaK HEU3-
BECTHYIO MOKa (PYHKIMIO pajauyca D(r). Torga BMecTe ¢ Tpems IPOU3BOJIBHBIMU
byHKIUAMEU (TPEThS MPEACTABISIET COOOM CUETHBIM HAOOP KOHCTAHT), UMEIOIIUMUCS
B pelIEHUH, Oy/eM UMETh YEThIpE MPOU3BOJbHbIE (DYHKIHMHU U Uil HUX TPH NPOU3-
BOJIbHBIX COOTHOILLUEHUS HA yJIapHOU BOJIHE. 3aaBasiChb BUJIOM OJHOW M3 HUX, HAIIPH-
Mep, Fw(fl) - mpousieM BOJHBI UAYLICH OT LIEHTpa, MPHU MOMOIIU TPEX COOTHOIIIE-
HUUN Ha yJIapHOU BOJIHE, ONPEJEIUM BUJ OCTAIBHBIX TPEeX (DYHKIIMA.

byneMm mpeanosiarate, 4To CKadyoOK JBHKETCS 10 HEBO3MYILEHHOW Cpeze, TAe
p, =1, p,=1nu, =0.

Torna ycnoBust Penkuna-I'toronno OyayT uMeTh BU/T:
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10 3
t=t,

f?“ﬂ 7

Puc.1 IIpogpune sonnvl 6 Mmomenn
epemenu ty.

0

_—

-~
a Tn

Puc. 2. H3zmenenue npoghuns 6011wl
CO 8peMeHeM.

u- =—ApAp (10)
p'=p2P. (11)

Ap
ApAp+ (a,°Ap—Ap)=0 (12)

PaccmoTpum pasenctBo (12). [loacraBisst B Hero BoipaxkeHus (9) u rpynnupyst
claraemMble P CTENEHX » U Inr, TOJIYYUM YCIIOBUS 1JI1 HAXOXKECHUS HEM3BECTHBIX
MOCTOSIHHBIX B BhIpaxkeHUU (9).

[Toyunm
¢, =¢, =¢, =C, =C, =C,_=(C, =C, =C, =C,_=C

3 F, f31 Y3y 7873 W3 V31

=0.
N3 (10) nomyunm

a’ +1 a1 ' +11 5 Inr (1)

flo(gz):_ E Flo (é:l)ﬁ_ 4 Flo (51) - +0( j

96a,
N3 cootHomenus (11) nomyunm:

p-a1+4 a6 e o of ).

a, r

0

HccnenoBanre acCUMITOTHYECKOTO TOBEACHUS YAAPHON BOJIHBI OyAeM MPOU3BO-
JIUTh TIPU IOMOIIM PAaBEHCTBA

udé :dr—(a+u)dt. (13)

Ha ckayke cmpaBeIMBO COOTHOILIEHHE % = D(r), mostomy pasenctso (13)
MO>KHO IIEPENHCaTh TaK:

L dé =[1—“;”}dr. (14)

IToncraBum B (14) BmMecTo 4, — (a + u) ¥ D' uX BBIp@KEHUs YePE3 PSIBL.
N3 (13) monyuum quddepennmanbHOe ypaBHEHHE BEPHOE HA CKAUKe
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dF 4 2
L1+ 12 Jr+ o +411Fl01nr+%+--- - tlFm ! e (15)
dr a 4a, oF,, 4a, Jr

PasencTBo (15) ObLI0 OBl ypaBHEHUEM IS ONpPeNeaeHus F, (r) Ha CKadKe, eCIU
¢,
10

DTy NPOU3BOJHYI0 MOXHO BBIYHCIIUTH, €CIM CUUTATh 3aJaHHBIM, HaIpuUMeEp,
npouib BOIHBI B (PUKCHPOBAHHBII MOMEHT BPEMEHU f,. DTO TpeOOBaHUE UIpAET

0

ObI ObLJTa M3BECTHA ITPOU3BOIHAS

POJIb HAYAJIBHBIX YCIOBUM 3aaauu. [lokaxeM 3To.
[Tpoune BONMHBI MOXKHO CUMTATh 3aJaHHBIM, €CIM HU3BeCTHA (yHKuMA I (r,to)

(puc. 1).
[Ipenmonoxxum, 4To

Fo(rs1,)=0, F—(’)} #0.

or
W uro F, (r,to) pasnaraercs B pan Teinopa
2
Falrt) =28 (r=r)+ 2 S0 ron) s (16)
OF,| _0OF,|  O'F,|
= — . 17
or|, ~or ‘,0,,0+ or’ ru,zo(r W (4

Otcroga mostyuuM BbipaxkeHue r(F),)
1 ( /8 )r 11
-1y = F, - v 18
r—r, (81710/81’)%,[0 10 ( 10/87") o 10 ( )

Taxxe

\/_—\/7+ r—r L}(r—ro)2+---. (19)
2r, 81,
0
(r—r r—r)
) en) ”
7, 2r,
B ¢ukcupoBanubsiit MomeHT Bpemenu £, df =0 u (13) npumer Bux

pds, =dr

Inr=Inr, +

NN

[H_]a Jr 4 G 11 ()i 2o, (21)
r

4a0 or or

B MOMCHT BPEMCHHU [, .
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3akioueHue.

B nanHoil pabore ObUIM YyTOYHEHBI 3aKOHBI 3aTyXaHHUS U U3MEHEHHS MpOuis
YAAPHBIX BOJIH C IUJIWHIPUYECKOW CUMMETPHUEH. bbUIn HaliIeHbl HOBBIE YICHBI JJIA
ACCUNTOTHYECKUX PA3JI0KEHUN ISl MapaMeTpoB Ha PpOHTE yJIapHOU BOJHBL. CTOUT
OTMETHUTb, YTO MCCJIEI0BaHKUE 00Jie€ BBICOKOW TOYHOCTH TPEOyeT yuyeTa SHTPOMHii-
HBIX BOJIH, YTO MOPOKIaeT OONbIINE MAaTEMAaTUYECKUE TPYIHOCTH.

bnaropapro HayuHoro pykooguteins npo¢. AcinanoBa C.K. 3a BHuUMaHue K pa-
oore, a Takxke npod. Kanunuak B.B. 3a 00cyx1eHue u cienaHHple 3aMedaHusl.
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Kononoe 0.0.

ACUMITOTHYHI 32KOHM 3aTYXaHHS YAAPHUX XBWIb 3 HWJIiHAPHUYHOIO
CHUMeETPI€l0.

AHOTAIA
Posenaoacmvca numanns npo 3aeacants yoapHux Xeuidv i3 YyuniHOpuyHoo cumempicio. 30K-
pema, BUKOpUCMO8Youu Memoo, 3anpononosanuti y pooomax Cedosa ma Aximosa 3HatiOeHi
HO8I YleHu 8I0OMUX aACIMNMOMUYHUX PO3KIAOAHD | YMOUHEeHI 3aKoHU 3MiHu npoghinto yoapHol
X6uJi.

Kononov A.A.

Asymptotic laws of attenuation of shock waves
with cylindrical symmetry.

SUMMARY
The article deals with the attenuation of shock waves with cylindrical symmetry. In particu-
lar, using the method, proposed by Sedov and Yakimov, new members of known asymptotic
expansions are found and the laws of profile change of the shock wave are improved.
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