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K O0HOMY METOMY PACHETA UMAHMHIPHUYECKOM [TAHEJIH
B HE/MHHEHHO-VIIPYTOM CPENE IO OIEHCTBHMEM
HMIVJIBCUBHBIX HATPY30K

HI¥EH XOA TAMHD

B crathe paccmatpuBaercs pacuer ILILTHHAPHIecKol nanean (dur. 1)
B HeINHelHO-¥OPYrofi ¢pele nojd  AcicTBHEM NMIYILCHEHLY HAIPYIOK,
Vieleno BHIMaHHE HCGTEI0BAHHIO BAAHMOIEHCTBHA cpeAbl € NaHeaAbo
HAHNHHAE HE Helo HHPHHETPDE }-‘pEITJHEHHSI NoBEIeHHA L‘P'E,-'J.bl H HECTEOCTH
PR R

Heeneayeres uaeaavuas naortnasn CPed M GKILIKAS MHQroKOMIOOHeHT-
fafl cpela, B KOTOPEIX OTCYTCTBVIOT RacateabHbie manpamenus, JLas stig
CPel IAMBEKACTCH CHCTEMA YpPaBHeHIl ABIGKEeNEN YACTHIL CPEn o oHepas-
PRIBHOCTIL TOJBKO OIHHM YDaBHEHHEM, ORpeIeAAINM OOLEMHYVIO CHA-
MEEMOCTL Cpean

pP=AV) wam p=w(s) {1
rac p—nasaenne, V—vaeasuuii ofnem
Cpednl, =—obremnan gedopMatus, npides

V= Vi(1-£2),  V,—yiteabusii ofuen cpe-
Al B HCOBOAMYLUECHHON 30HE.

B npuf.uukernoi  auHeapuacsanuoil
MOCTAHOBKE 380890 KpHEan dediopMmanns—
HANPHmenie” 3amenaercs aoManoil ¢ npa-
MOAHHETHBIMI 3BeHLIME BHAA

Py = ﬂm*: |- Bu:. {E]I

rie Awj, Bpy—napaMeTps ypasuenns no-
BeAeHHA R-Oro aBeHa.

ag auarpavmet, Kotopas BHUYKJAA
K oci gedopmannit, B0,

Iyers Boana e cpene cospaerca
YA4pHOH Harpy3koH, paRHOMEPHO pacnpe-
JBJCHHON 10 DOBEPXHOCTH NOJAYNPOCTPaH-

Par. 1 CTBA, MEHAIUWCHCH BO BpeMEHH N0 33KOHY
[}
] ——= npn A i :
0 npn =T
rile T—npolonsiuTe bHOCTs  DoficTBHA HATPYIKH.
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gsl_ﬁ'mm-r_ YpaBHEHHH ABMMERNA YACTHIL CPERBl I HEPAIPLIBHOCTH B
110 e najamiel roann 8 suae [2]
L3 0

QUr | 500N 08,
Taxﬂx)_‘_dx <
(4)

Jra cncrema YPaBHEHHI 3aMbIKAETCA YDPABHEHHEM MOBeASHHH cpein
), KOTopoe aanuchiBaercst 1 Biife

Poy=Aw (1 = Eﬁ‘) ~+ By (5)

':Eii-mnl{&unﬁ-x (4)—(5) p—anasneuue, Uy —LROPOCTL ABHIKCHHA uac-

| Cpeflll B HANPABMEHHH DPACOPOCTPANCHH TNajaiolieli  BOANE, o—
Th CDeAH, g, —MIOTHOCTH B HEBOIMYLULCHHON 3oie.

_ ~ Pénienne cucteMm ypasuennii (4) —(3) noMKHO VAOBAETBOPATL cie-

AVIOUHM  yeroBuas: veaosuo  (3) npn k=0

: .

P=Pyp P=pfo Ur=,=0 nopu Ii=0, x (6)
AOBHAM HA CHAYKE W HA NOBEPXHOCTH NAHEIN; HOCAelHHe ByayT us-
HBL HiRE,

HEKOTOPWI MOMEHT BPeMUHH f, BONNA HAUPRMEHHE J0CTHIAET 1O-
PXHOCTIE anean i OTpaXKAETCH OT Hee,

\:ﬁIFaH{EHHE OT HIOBEPNHOCTH NAHEAH, KPOME e¢ BepXHell uacTi, NpoHe-
T KK HAKJIOHHOC OTPAKEHHE OF MaockocTH. ONHAKO, BEASICTBIE TO-

i Takoi e, kak npu §=10 (10 ecrs B BepxHel Touke noBepXHOCTH
\nooaoukn). B ostom CAYH3e OTPAMCHHYI) BOJHY 0T NOBepXHOCTI maHean
'=|=_' DAKEHAG canTaeMm (L10CKOH, YPRBHEHEA JBHKENHES YacTHll Cpedws o
’1'? PAIPHIBHOCTH B MOJE OTPAMCHHONR BOJNE HMEIT Bi

_fdv du dp o n av .
) —_— — —_—= =l ety i —-L--'U'
e II}(@: +ﬂﬂr) dr 4 gt Tudr+pﬂr h}.

. _
i ﬁ'i:ema‘zy._t H I, X H F CYUECTBYIOT CASAYIOULHE COOTHOWEHHN:

a re=H—ux, ={—1{, -
j Lpace’msinue OT NOBEPXHOCTH IOJVIPOCTPAHCTEA 10 BepXHell TOuKH
‘ TH NaHean.

. ypasheuuii (7) saMukaeTcs Takme YPARBHCHHEM AOBS/IeHHA
i ee peulelie ZOMKNO VAOBACTROPATE CACAVIOUIHM YCIOBHAM:
YCAOBRIO HA NOBEPXHOCTH TAHEN




gx  dw .

Ue=-— —— npa r=0 70 6ctH npu. x == /o (f

dx o '

rie (dx/0) —cKopocTs NBMKenA nanemy Kaw TEEPIOTO Tesa B Hanpas:

JEHHH KOOPAWHATH X, dw/d—painaasuan COCTABAAOMAN CKOPOCTH 8-
HEHHA HIEMEHTOR NAHE N

*

yeaosnio (3) npw r=H (10 ecri nmpu x={),
YCAOBUAM HA CKAUKE, H UAUAARMAIM YCAOBHIM

p=plfy), v=w(t,), P=p(;) npu =0, (10 ects npn {=1,) (

Orpaxarowascs or names BOJIHA JBUTAETCR B CTOPOHY MoBepXHocTH
NOAYNPOCIPAHCTEA I & HEROTOPDBIE MoMenT Bpemenn ty noctHraer 3rorg)
LCHCHHS, OTPAKALTCA OT HEro, BOIHUKACT TPeTLR BOMHA, JABMMKYINANCA &
lanedn. B pexotopuit Moment BPEMEHN [ TpeTbs BOAHA JOCTHTAeT 1o
HEPXHOCTH HaHeAH H OpouMeXoiuT OTPAMEHNE, 3apOIKAAETCH yeTBepTad
BOJHA. HanpAmKeHi,

Onucannnii npouece PACHIPOCTPAHEIUA W OTPAMEHHA BOIMYLIEHNHE B
Cpelle NpOAD/IKAETCA 40 T0F0  MoMeHTE RPeMEHI, KOTAA MaKcuMadhbhoe
FHAUCHHE NARICHHS BTOPHYHHX BHoay FMUBLINALTCA NPHONHAUTENbBUD 1O
"HYyIR, A

Has weenenosanin BAHAHHA }f’llp}-'ru.n_; AehopMaunit naveny ua Buan-
MOACHCTBHE MERAY CPEAOH 1 NAHedbIO I A ONPCIeJeHHs HalpA#erHo-
Ae(OPMHPYEMOID  COCTONHUA nanens HYJKHO PRIIATH COBMECTIO  CHCTEMY
YpasHennii (7}, (B) w ypawsnenie Amimens FCMEHTOB. [T HEH,

Hpeanoaosiam, uro nanery WARHIPHO 3dKpelliena BAOAL CTOPOI, 114-
PALIEABHBWX OOpA3YIONIEl, K OCHOBAHNID C Goabuion Maccoit. [Tostomy
MOAHO  cuntath  (dx/9i)~0, 1o ecth T HAHE b  HeNOZBHMIHE.

Beaenersne toro, uro HAUpYaKa pasmOMEDUO pacnperedeHs no o
BEPAHOCTH NOJAYNPOCTPAHETRA,  YCAOENH SHRPEIVICHIG  pAnHaKoBLe 10
D':;DIEM TopuaM o Beefl LTI maHenH, FLP e cheda CAHOpoAIan o HaEG--
Thontiad, B pacematpuBaeMmoll aazade Moiho CHHTATL, 4TO ACe NapameTpul
ABIDECHIS CPedbl M HAHeN He 3aBUCAT Of Keopiunate 2,

B stom caywae ypasmenmne asmmenis FIEMENTOB NAHEAN NPHMET BuI

D d'w kT A Haw

Foae T rsE g A e — (10)
ftodyt vt R v s
rie D—unaneipuieckan KecTkoeTs, Py —IIOTHOCTE MATEPHAIA nadedn:
h, R—toammia u paanyce UAHENN, B, —CH.13, BLISRAHHAA B3aNMOLEACTRHEM
CPRAR € MaHeALID, BEJHYHHY 9y Halfiiem H3 ycaopuq SAKPENEHHA Kpaee,
[pumensien supamenne s NPOrHGos

L0

.w=Efnccsf;-—y (11)

L
Mockoasky Apumenne nanem HAUHIACTCA ANOIL € MOMEHTA BpOMeEHH,
KOTA2 [1aJallas BOTHA AocTHraeT NAHSAH, HauadbHBle SHauMeHHH 117
MPoruiion B paiuaibHEX COCTARMAOUINY CKOPOCTCH ABMIMKECHHS >TeMEHTOR
NAHEAN GepyTCH  HYISBEIMi
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X w=dwoz={0 npy ==0 (12)
! gm_npemn OTCHHTHIBAETCH OT MOMCHTA KOHTAKTZ Najalolleil BOJgHE
[dHEBI0,

[Mocae IIH'TEI"pl!pDB'aHHH ypasuenus (10) © vaetoMm BmpamkeHun 04
B (11) wmervoaom Bybrosa-Tanéprina » nepoom TIPHO I H R HIE
n=1) foayany 08HKHOBCHHOR auippepenunansuoe vpassenue [1]

gt . wt o
T ﬁ-_*(

S=flh, k=8RN, ¢=VEp, M=—

14 22 Yo — M Nz — Z=0  (19)

¥
M 1 _ P N N —
T, T T 3 i SehRe
+=k e
3 =0 —h
lilepe:meaf K MeTOLHKe pemuum cucTeMel ypasuenui (5), (7), (13)
| 3AANHBIX  HAYATBHLIX 1 IPAHHYHLIX YCADBHAX,

Hpﬂ npeaeﬁpc.»xemm BIIHANNA vnpyrux Ae:pnpa{amfﬁ nanesn #a B3an-

a, cravana MOWHO OTHCALHG PELINT: cm:m.uy |THBHEHIIﬁ ABHGKEN Y
HACTHIL Cpeibl # HepaspLBHOCTH (7)), 3aMBIKAIOWYIOCH YpaBHeRlieM ToBe-
; "cpeau (8), nocae uero waitiem ciay, AeHCTBVIOULYVID Ha NOBEPXHOCTDL
i 3atem, peiwns 'lHl::]:l([.?EpEH[II[a‘]hHU vpaaﬁemm {ld} TP

.‘ﬁ.ltﬂ"la BaanMoAefeTEHY BOJHE ¢ ILIOCEOT nperpaloi Oblda peieHa
BeiM [ M, it apyrumn MeroaoM XapakrepHeTik [2]: 3aeck x pewe-
TeMBl ypasticuni (7), (5) npusensercs pasHoCTHH METOA, Onli-
calii Pitxrmanepon P, Mopronow K. [3]. Has toro, HTOOR QO0HTH
TPYMIOCTE BRINOJMICHIA VCIOBHIL Ha CKAvi:, BBEAEM HUKTHBHYIO CHAY ncen-
SIKOCTH B cdenvioulem Buge [3]:

dunt ekl
g [ — — <0
Q= p(dr) Al (14)
b} B [IDUTHEHOM C.Jyyade

=abr, Ar—war nepemeddofl Jaepa £, @—HHCAD  V3JA0R CETKH,
ITEIBAEMBEIX CKAUKRAMII.

B 3toMm cayuae BMECTO CHCTEME ypaesenuil (7) caedyer pelinTh cH-
1Y ypasHeHuit Buia

| ;92N | e+ Q)
( e ) dr

_ (15)
ok ar ar
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JTa cucreMa ypasHeHnl 3ambiKacTtesd VPdBHeHHes nonegcHun (5) u
BUWPAMCHHEM AAR CHAW Noeslopaaxkovi (14).

PasHocrnan cucteMa ypaBHeHHT, COOTECTCTEYIOWAN CHeTeMe (3),
(14), (15} mpu npuMeHcHUE NepBOHAYAALHON CXEMB WMEeT BiI

AW — U ) A el T (0, — 07 ) Ar
+ [Pt =) + Q0 — Q’;_.h]i,'ﬁr-_—{} (a)

e T L i '.-.‘"P?-u,”"-"’“i"P?Jr-s.“'?If—1'“' Yar=0(b)

Pr= A!‘”(I )Jf‘ By (e
||""'.Il|
& . )
Q=] 3 PO AT = o opfl—opH<0 (@)
(1] B NPOTHBHOM Cayuae

(16)

aﬂlmliﬂﬂ paiHMHES VOCJIOBHA Ha HAYaIbLHOM CoueRHNI M HA noBepx-
HOCTI REHeaH, NpUMEeHseMHe K CHeTeMe ypassenuit (16), ux xoHeunopas-
HOCTHEIMIL 3KBHBAJACHTAMH | DA3PeIan NoAYNCHHYIO CHCTEMY YpaBsHeHIl,
laiiies 3HAUCHNA HCKOMLIN NAPAMETPOR B MOMCHT BpeMenn =t ecan
BUC HCKOMBIC N3apaMeTphl HABECTHBL npn =71,

Bollileykasannas cxema pactera npunaiaexut Puxtmanepy Do ou
Maoprowy K. [3].

B uncaennom pacuere Guao nrGpano sHaueine d=2, oTHOIWEHHE L2
roB  AffAr pRGPAHO 03 VEAOUHA OOCCHESCHI VOTORYUBOCTI el 1a-
Aan,

Hocae onpeaenens TapaMeTpos ABHACHHA TACTIL CPEas 1 TABALH I,
ACHCTBYIOWErD Ha NOBLPXHOCTL HAHCHN, NepefieM K peluching vpanHeHHs
(13). Iro vpashednne OyaeM  WHTErPHPOLATH  MertogoMm  Pvare-Kyvrra.
Pacuer nposoautes wa 3BM no craupaptoolt nporpamye RKGS. [Tpor-
PAMMA, HCHOABLIYEMHRA AAS PeleHis cHereMsl ypasHenni (16), sxoant B
nporpasmsmy RKGS kax ee noanporpasmsa,

Takiuw oGpasom, npn npewedpeseHin BANSHIS VIPYrux aedopyani
MAHETH Hd BIauMoAefcThite YIaPHEIX BOJH ¢ HEK PelleHHE COBMECTHO CHe-
TeMul Vpasuennid (7), (5) u ypasenuns (J3) MomHO pasieautb Ha ABa
stana. [lepeum a3 wix Ovaer onpeleaeniie BHELIHER warpyary, aeficreyio-
el Ha MOBePXHOCTH NAHeAH, & BTOPHM-—coGCTBEHHO pellelie YpasHeHis
ABHAECHHA 30eMelnToR Madenu (13) npu wafinennoit sHemnell Harpyake.

[pi yuete Bausins yupyrix Aedopyvannii navesn Ha D3anMOLeHCeTRIe
VAAPHLIN BOJH C Hel BhlIUCYKA3AHHA$ CXCMa ABYX3TANHOrO pacdera He
MPUMEHHME, & HeoOXOMIHMO pellHTh COBMECTHO CHCTEMY VpaBHeHu# (7)),
(D) ® ypaBHenWe ABumeEHHA 3MeMenTOB namean (13) kax CAHHYIO CHETEMY
ypassennii. Ee pewenve 100%u0 YIOBTETBCPHTE YCAOBINO HA NOBEPXHOCTH
namean  (8)

v=—dwfdx npu r==0

B 3T0M cayyae pacder npoBOAMTCS 00 PasHOCTHOMY MeToay.
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?-B::'."ld:?&u'_erma npHMepa ncciedvercd dHAHHAPHYECKAN DaHeAb, MOTPY-
HaH B TPYHTHE K FPYHTaM HPHMCHRECTCH MOASAL HeJdHHeRHO-YIpyras
Kpusas «neopMalia—Hanpimkenies Cpeibl 3aMeHAeTCH  JIBYMH

Tabanie 1.

Taiauya 1
BIH | o (MMa) | A, (MTa) | By (MOa) | A;(MMa) | B, (MO@)
3,00 45,6 0 140 e, W
2,00 3145 0 135 —5.85
.00 20,0 0 132 —5,68
1,00 16,0 0 105 —3:85

. | p —aHaveHne AaBJeHHA B TOMKE NEpecedcHHN [BYX  3BEHLED
MMBE € AeOPMAII-HATPIAKCHNES, _

AHEdR WATOTOBJAETCA Ha ¢Tann ¢ paamepamu A/R =U0.1; 0,02; 0,03;
=6 H=05 i

ABACHHE HA HOBEPXHOCTH NOJAYNPOCTPEHCTBA UIMEHMETCH BO BpeMe-
) sakony (3), npuuem T=4-10-" c.

Ipn pacuerte sLifpaH war no spesen:d Af=2-10-" ¢., war o KoopaH-
Ar=0,005" ».

Ha dur. 2 npeacrasaena sapucuMocts  p(f) B pAITHMNEX ceveHNAX
Ha NOBepxuceT madei, oa qur. 3 nprsefentl 3aBHcIMocTi npornbon
CROpoCTel  Alitenus  saesentos nawean, npn =0 ot spesenn.
B 1adn 2 upnsefenn MAKCHMAALHBE SHAUCHUS TPOINOOS 1 DaLiailL-
X COCTABMMIOULNY CKOPOCTEN ABIDKEHNA DPH pasHux sHavennsax AR n
HELY Baphantay cpetbl.

PPk

12
10
0.8
06
0k
0:2

0
=0
04
-0§-

Dar. 2, 3apucumocts P(1) B pazTMTHHEY CEMGHHAX W NE NOBEPAHOCTH
nanean: 0—a Hagaasiosm ceneinn, |—npin x/H=025; 2—apn x/H=
=[;75; 3—ua nosepxuocTn manean, (cpenas Npdj.
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M3 amannza npuseieniux pesvaLTatos cAenyer:

. C oanoft croposs, vesm Godbiie BEOVKADETE AnArpasMMpl «gediops
Mﬂliliﬁ*Hﬂﬂpﬂ}KEHHE‘ﬁ OTHOCHTEABHO 0OCH JLEEIJD[]M&lL]i}l, TeM Ooblle HHTeH-
CHBHOCTHR VEacadgia ZaBAeHNs ¢ YBEJAHUCHH M PaCcCcTONHHEA OT NOBEDXHOCTI
HOAYNPOCTPANCTRA, ¢ JAPYTOH CTOPOHEL, TeM GOMIe 3HaYeHIe Koaduprimen-
r'a oTpameHis oT NOBEDXHOCTH Naues, HDT:PTDM}" FAKOHOMCDHOCTh BAHA-
HHA 03paMeTpOl ypaBHelNN NOBeJeHHs CPEIE Ha Hanpsaikeno-aedopmn-
PYEMOE COCTORHIHE NaHeldl OLPeleNseTci TOJLKO tepes KOHKPETIHET aHa-
JIHE S UHCAEHHBIX . COOTHOIUCHIR MeH Iy {'E!BTH-ETL‘.TH}’T{'!H.LIIHII napaMerpaMny

{H‘ A“’]* B“‘:“ Fas E, P "F'!H?s 5 j
afh

L

*__ﬁTr_“TSI-p .I:hr[.3_'_""
N o )

12
0.8
0L
| o = = 8T [, W N =
a1 L3 6N B T8 e 1N\ vou
-08- ; '

®yr. 3. 3apucHMocTi oT Bpeseds a)l npordBa, §) pamHAILHON COCTds-
AAKIMER  CHOPOCSTH  DEpPXHCA  Toukn nasean: l—npn  npenebpesenl
HANRNUS CKOPOCTER ARIGKEHNA SOCMOHTOD Nadeni B s3anMoIchernie
€ Held Cpeld, 2—c YNETOM 3TOTO. AdHAEHNE, ATi=]. 2, 3 —HNTepRAT
BpeMein npabers BOUMW WA pacCTOANHAX, Kpathwx 2H (epena
wapuanta Ned, A'R =001).

2. Banaune ynpyrux nedopmannit u CHOPOCTeH JBHMCHHR TOYEK NO-
BEPXHOCTH NaledH Ha B3awMolelicTBHE MCIKAY CPedod M NaHeabio yBenn-
HHBAGTCH © VMCHBIIEHHEM HECTKOCTH naHedIn {aiect ¢ yMeHBlIeHHeM
anadennii AIR) n ¢ veeawucnuem 4PaMeTROR YpaBHeHd NOBEICHHA Cpe-
AEL

Ha dur. 3 sumno, uto manGonbuee sHauene NporHios o cKopocTef
ABIGKEHIA  SIEMEHTOB Naner BOSHUKAET B mpolecce pacnpocTpaHenns
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UEPBLIX  BTOPHYHEIX BOAN [OCAC CONPHEOCHOBEHNS Nafajoulell BOTMM ¢
Haneabio W otpamenns o1 hee. [lostomy pelenne 3agaun Ha 5TOM aTane
IMEET BaMKHOE 3HAUEHHE AAR NPAKTHRIL

Tadauna 2
- dianeHnn wmax/h npy timay /B NpH PASHEIX sHadennsy AR # DAL DAPHAHTAX CPER
(n (2}
Bapuanin ;
cped e - ;
Wmaz it il wWmax'h Wmpx/ Mt
1 0,01 1437 G609 102 5,01
24 10l 1:39 6,17 1,04 5,08
!ﬂrﬂl 1,42 G4 1:14 RV
0,02 0380 156 0,320 141
3 lu.ua 04157 700 0,134 04630
_ 0,04 0,071 0,310 0,067 0,290
_‘1 .01 145 Gl i 117 512

B tata. 2 s rpade (1) zan peayabrar pacdera NIpn NpeHeSperkeHny
- BaANANNA CKOpPOCTER IBIGKENNH 3JEMEHTOR NaHeqn Ha BIANMOIGHCTBHC ee
€ cpegoir, a 8 rpae (2)—c yuerom 3ITOTQ BARAHHA.

PIFNRLIASPY BOIFGED ULEFEENRFILL SUL 1Y STUSPL
U.I'l-i,l.ﬂ'.%i.lll.l.'h FpRUABEP AP FUWLS P DLP UG M
'k UeNTh Pk

WY R Skl !

o ponpom

ngudond Gumwpdwd b ogulndl wagp Swpfuplp ong b ghl wawd-
~'gm{ru.rir i frpue s gpend fdagnpuag il nedp wgglguof ke smedpe

Wifbjnpn Shpmedp - Shmwqupd wfpp  qupmand apngfecd L v gy lie
P‘*“‘JH' lpbanbipreedd bylibipnsf Sulpmeugfle wpfiph Shpaed fige
& Uhple jusgefwd £ fpemmpdwd Swpdwplf wpypodipbbpp,  gagg Lo
pymdugpl hEwlf Swfwempdwl wygbyedl el pudibpp b canpfe wrel poef pne-
,:‘f;‘_.t_r dhpmfuwgpf b wugp Gpele bgwd wogbgeff kg

A METHOD OF DETERMINING CYLINDRICAL PANEL IN
NON-LINEAR ELASTIC MEDIUM ON ACTION OF IMPULSIVE
LOADS

NGUYEN HOA THINH

Summary

The paper considers the estimation of cylindrical panel in non-li-
near elastic medium with impulsive actions,
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Excessive pressure in the field of the reflected wave at the points
of shell surfaces is determined jrom the generdl ratio on the front o
wave of tention.

The results of calculation are presented, The influence of the pa-
rameters of equation of the state of medium and the rigidity of the
shell on the interaction between the shell and the medium is shown.
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