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PE®EPAT

JlokanbHble KojeOaHus BsA3KOympyrux obomouek/ MycumoBuu Braawcias
BuranseBuu; Mexanuko—marematuueckuii  ¢gakynerer, Kadeapa Oumo- wu
HAHOMEXAHUKH; HAYYHBIN PyKOBOIUTEND To1ieHT M.I'. bororoga.

JlutimiomHas paboTa COCTOUT H3:
e 17 pucyHkos;

1 Tabnmna;

7 UCTOYHUKOB;

2 IPUITOKCHUS;

114 popmy;

KIIIOYEBBIE CJIOBA: M3OTPOIIHBIE BA3KOVIIPYI'ME OBOJIOYKH,
ACUMIITOTUYECKHUE METO/bI, COBCTBEHHbLIE YACTOTbI, AJIPO
PEJIAKCALINN.

OOBEKTOM HCCIIEIOBAHUSL SIBIIAIOTCS. TOHKHE BSA3KOYNPYTHE H30TPOIHBIC
000JIOUKH.

[ens nummomMHOW pabOThI — OMpENETICHHEe HAWHU3IINX COOCTBEHHBIX YaCTOT
CBOOOJHBIX KOJEOAHWI TOHKUX BS3KOYNPYTHX 000JO0YEK, TMpesmnoiaras, dYTo
KOJeOaHMWsl  COMPOBOXKIAIOTCS  O00pa3oBaHWEM  OOJIBIIOTO  KOJWUYECTBA  BOJIH,
JIOKAJIM30BaHHBIX BOJM3M HEKOTOpPOl oOpasylolell Ha CpeAMHHOM MNOBEPXHOCTH
o0onouku. HccnemoBaHue 3aBUCUMOCTHM YacTOT W JIGKPEMEHTOB 3aTyXaHHUs OT
BBIOPAHHOTO siJIpa PeJIaKCallui U HEOJJHOPOAHBIX TEOMETPUYECKUX (DAKTOPOB.

OCHOBHBIC METOJIBI HCCIEOBAHMS. TEOpUsl O000JIOYEK, ACUMITOTHYECKUE
METO/IBI.

OO6nacTh MpUMEHEHUS: aBUa- U KOpabiieCTpoeHrEe, MAIlIMHO- U PAKETOCTPOCHHE,
npudOPOCTPOCHHE.

B xone BbIMOTHEHUS JaHHOW PabOTHI MCXOJs W3 KIACCHYECKUX JIMHEHHBIX
JBYMEPHBIX YPAaBHEHHUI TEOPUU MOJIOTHX 000JI0YEK, OBLIN ONMpe/eIeHbl HAUHU3IIIHNE
COOCTBEHHBIE YaCTOThI CBOOOJTHBIX KOJEOAHWN TOHKUX BSI3KOYNPYTHX 000JI0YEK,
npeamnoyiarasg, 4Yro KoyJieOaHUsi COMPOBOXKAAIOTCS  00pa3oBaHUEM  OOJIBIIOTO
KOJIMYECTBA BOJH, JOKAIM30BAaHHBIX BOJIM3M HEKOTOPOU o0pasyroiei Ha CpeIMHHON
MOBEPXHOCTH 000JIOUKH. bbula mocTpoeHa M HM3ydeHa 3aBUCUMOCTH COOCTBEHHBIX
4acTOT M JIGKPEMEHTOB 3aTyXaHWsi OT BBIOPAaHHOTO sapa pellakcalud |
HEOJHOPOHBIX T€OMETPUUYECKUX (PAKTOPOB.



PODEPAT

JlakanpHBISL BaraHHi BS3KOYNpyrux abajgoHak / MycunoBuy VYiaaziciay
BitanseBiu; Mexanika-mMaramaTeiunbl GakynbtdT, Kadenpa 6is- 1 HaHOMEXaHUKH;
HaBYKOBBI KipayHik garPHT M.P. bororoaa.

JIbITUTIOMHAS Tpalia CKIajaenua 3:
e 17 mamioHKay;

1 Tabmnina;

7 KPBIHIII,

2 IpBIKIAJaHHSY;

114 popmy;

KJIIOYABBIS CJIOBBI: M3ATPOITHAM BSI3KOVIIPYTUE ABAJIOHKH,
ACUMIITATBIYHBIA META/IBI, VYJIBICHBIA YACTOTHI, AAPO
POJIAKCAILIBIN.

Al'extam JjacienaBaHHS 3'AVISIONNA: TOHKIS BS3KOYNpPYTHMe 13aTpOITHAM
abaJIOHKI.

Mbra IbIIoMHAK Mpanbl - BhI3HAYIHHE HKAUIIAKM YIIaCHBIX YaCTOT CBaOOTHBIX
BaraHHSAY  TOHKIX  BS3KOYNpyrux  abajoHAaK, MSIPKYIOYbl, INTO  BaraHHi
CyTpaBaDKAIONIA adyKallbIsiii BsUTIKAH KOJBKACII XBajsy, JaKajdi3aBaHBIX Malizy
HEKaTopail yTBapanbHail Ha cCsIp3AHANM mNaBepxHi abanoHki. JlacnenaBaHHe
3aJie)HACIl 4YacTOT 1 JACKPEMEHTOB 3racaHHs ajJ alOpaHara sjpa poaJiakcaupll 1
HeaHAPOIHBIX T€AMETPBIYHBIX (haKTapay.

ACHOYHBISI METaJIbl 1aciielaBaHHs: TIOPbIS a0aIOHAK, aCIMIITaThIYHA META/IbI.

BoGnacup yxbiBaHHS: aBis- 1 KapaOieOyaBaHHe, MallblHa-1 paKeTaldy1aBaHHs,
npbI0opalynaBaHHe.

Y Xon3e BbIKaHAHHSA JaJ3¢HAil pabOThI 3BIXOA3SYbl 3 KIACIYHBIX JIIHEHHBIX
JIBYXMEPHBIX PayHAHHSY TAOPBIl CHaA3ICThIX abaloHaK, OBl BhI3HAYAHBI HIXKIMIIIAM
VyIacHbI YacTOTHl CBAOOJHBIX BaraHHSAY TOHKIX BS3KOYNPYTHX abajoHak,
MSIPKYIOUBI, IIITO BaraHHi CyIMpaBajpKAroIlla aTyKalblsaid BsUTIKal KOJBKACIIl XBassy,
JaKajizaBaHBIX Ma0i3y HEKATOpail yTBapaibHAl Ha CAPIIHSNA MaBepXHI a0aJOHKI.
bruta nabynaBaHa i BRIBydaHa 3aJI€KHACIIb YJIACHBIX YaCTOT 1 ICKPEMEHTOB 3racaHHs
aj abpaHara sijipa paJaKcaribli 1 HeaJHapOHBIX TeaMETPBIYHBIX (pakTapay.



ABSTRACT

Local oscillations of viscoelastic shells / Musilovich Vladislav Vitalievich;
Faculty of Mechanics and Mathematics, Department of Bio- and Nanomechanics;
Supervisor Associate Professor M.G. Botogova.

Thesis consists of:
17 drawings;
1 table;

7 source;

2 applications;
114 formulas;

KEYWORDS: ISOTROPIC VISCOELASTIC ENCLOSURES, ASYMPTOTIC
METHODS, OWN FREQUENCIES, RELAXATION KERNEL.

The object of study are thin viscoelastic isotropic shells.

The research of the thesis is to determine the lowest own frequencies of free
vibrations of thin viscoelastic shells, assuming that the vibrations are accompanied by
the formation of a large number of waves localized near some generatrix on the
middle surface of the shell. Investigation of the dependence of the frequencies and
attenuation decrements on the selected relaxation core and heterogeneous geometric
factors.

The main research methods: shell theory, asymptotic methods.

Scope: aircraft and shipbuilding, machine and rocket science, instrument
making.

In the course of this work, based on the classical linear two-dimensional
equations of the theory of shallow shells, the lowest eigenfrequencies of free
vibrations of thin viscoelastic shells were determined, assuming that the oscillations
are accompanied by the formation of a large number of waves localized near some
generatrix on the middle surface of the shell. The dependence of the eigenfrequencies
and attenuation decrements on the selected relaxation core and inhomogeneous
geometric factors was constructed and studied.



