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AnHOTanms. M3ywarorcs tmmacTuHbl pasHeix ¢dopm. PaccmarpuBaroTcs
coOCcTBeHHbIE KOIeOaHUs JIaCTUH B BUJC KBaJpara. Ha HCKOTOPLIX CTOPOHAX 3THU
IJIACTHUHBI KCCTKO 3alICMJICHBI, HA IPYI'UX OHU CBO6OI[HO OIICPTHI. 331[21‘{3 COCTOUT
B TOM, YTOOBI C IIOMOIIBIO OI[HOﬁ qaCcTOThl OIPCACIINTb, HAd KAaKUX CTOPOHAX
INTACTUHBI ) KCCTKO 3allICMJICHBI, 4 HAa KaKHUX CB060)1H0 OIICPTHI. Panee Takas 3agavda
HEe paccMmaTpuBaiack. PaccmaTpuBanuch 3a1auu UICHTH(PUKAIIUN OOIIUX KPaeBhIX
YCJIOBI/Iﬁ KOJII:IICBOﬁ IUIACTUHBI Ha 000UX KOHTYpax u O6IIII/IX KpacBbIX YCJIOBI/Iﬁ Ha
IMPOTHUBOITIOJIOKHBIX CTOPOHAX ITO HCCKOJIbKHUM COOCTBEHHBIM YaCTOTAM. I/ISY‘IaJIaCL
TAaKKE 3aJa4da I/II[CHTI/I(l)I/IKaHI/II/I 1o 0I[H0171 YaCTOTC HCYIIPYTIUX SaKpCHHCHHfI
KOHBHGBOﬁ IUIACTUHEI Ha 000MX KOHTYpax.

KaroueBble cioBa: I1J1aCTHuHa, KOH€6aHI/I}I, qacToTa, I[I/I(b(bepeHHI/IaJIBHOG
YpaBHEHHUE.

Xususiy chastotalar orqali turli shakldagi plastinkalarning nechta
tomoni mahkamlangan ekanligini aniglash mumkinmi?

Annotatsiya. Ushbu ishda turli shakldagi plastinkalar o’rganilayapti. Kvadrat
shaklidagi plastinkalarning xususiy tebranishlari garalgan. Bu plastinkalarning
ayrim tomonlari gattig mahkamlangan boshga tomonlari esa erkin tayangan.
Masalaning qo’yilishi shundaki, bitta chastota yordamida ushbu plastinkalarning
gaysi tomonlari gattiq maxkamlangan, qaysi tomonlari esa erkin tayangan
ekanligini aniglashdir. llgari bunday masala garalmagan. llgari bir nechta
chastotalar yordamida halgali plastinkaning ikkala konturi va ikkala garama-qarshi
tomonlarining umumiy chegaraviy shartlarini aniglash masalasi garalgan.

Kalit so’zlar: plastinka, tebranish, chastota, differensiyal tenglama.
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Is it possible to determine on natural frequency how much sides of the
plate are pinched?

Abstract. In the work the vibration of the plateau in the form of quarter,
equilateral triangle and rhomb is investigated. It has been proposed that at some side
this plateau fixed hardly and in another side they a free connected. The problem of
identification of general boundary conditions of annular plateau at both contours
and opposite sides on some frequency has been considered. It is considered the
problem of identification of on one frequency non elasticity fixed annular plateau
in a both contours. The problem is that how determine in what side of the plateau
fixed hardly and in what side it connected as freely. Such problem has not been
considered yet.

Key words: plateau, vibration, differential equation, frequency.

BBenenue.

B 1966 rony Mapkom Kamem Obina omyOnukoBaHa cTaThsi «MOXHO U
ycabimath Gopmy 6apabdana?y. Okazanoch, YTO BOIPOC, 3aJaHHBIA B CTaThe HE
HUMECT OAHO3HAYHOI'O OTBETA. EcTb HECKOIBKO (1)0pM 6apa6aHa, KOTOPBIC 3By4aT
OJUHAKOBO. Mgl 3aJacMCsa  JApyrumMm BOIIPOCOM: MOXHO JIM TII0 3BYYAaHHIO
IIACTUHBL, OIIPCACIINTEG HAa CKOJIBKO CTOPOH IINTAaCTHUHA 3allIEMJICHA, €CJIN OCTAJIbHBIC
CTOpPOHBI CBOOOAHO omepThi? (OKa3bIBaCTCS, OTBET HA OSTOT BOMPOC HMEET
OJHO3HA4YHBIN OTBET. boJiee TOro, onpeaeauTh TO, Ha CKOJIBKO CTOPOH 3allleMJICHA
IJTACTHHA MOYKHO JIMIIB 110 OJHOM (TIepBOi) YacToTe KOJeOaHUH.

PaccmarpuBarorces coOCTBEHHBIE KOJIcOAHUSA IUIACTUH B BHIE KBaJpara,
PaBHOCTOPOHHETO TPEYTOJIbHUKA, PAaBHOOEAPEHHOTO TpeyroibHuka U pomba. Ha
HCKOTOPBIX CTOPOHAX 3TH INTIACTHUHBI ) KCCTKO 3alICMJICHBI, HA APYTHUX OHHU CBO60I[H0
OIICPTHI. Saz[aqa COCTOHUT B TOM, ‘{TOGBI C IMOMOIIIBIO OHHOﬁ YaCTOThI OIIPCACIINTD,
Ha KdaKMX CTOpPOHAX IINTACTHHBLI KXCCTKO 3allCMJICHBI, 4 HAa KaKHX — CB06OI[HO
oneptel. Panee Takas 3agava He paccMaTpuBaiachk. M3ydanuch 3a1auu OThICKaHUSA
COOCTBEHHBIX YaCTOT U OMNPENENCHUs] KPaeBbIX YCIOBUM IO COOCTBEHHBIM
gactotam [2-20]. PaccmartpuBanuch 3amaun WASHTU(UKAIMN OOIIMX KPaeBBIX

YCJIOBUHM KOJBLIEBOM MIIACTUHBI HA 000MX KOHTypax [2,4,9,10] u o0uux KpaeBbIx



YCIIOBUI Ha MMPOTHUBOITOJIOKHBIX CTOPOHAX TI0 HECKOJIBKUM COOCTBEHHBIM YaCTOTaM
[3,5,9,10]. W3ywamace Takxke 3amada UACHTU(UKAIUM 1O OJHOW YacTOTE
HEYMPYTHX 3aKPETUICHUH HA MPOTHBOIIOIOKHBIX KPasX MPSIMOYTOJIbHOM TIJIaCTHHBI:
(3amenka)—(3anenka), (3amenka)—(cBoOoaHOEe omupaHue), (3aaenka)—(IiaBaroas
3ajenka), (3amenka)—(cBOOOAHBIA KOHeEIl), (CBOOOJHOE omnupaHue)—(3aaeika),
(cBobomHOE  omupaHue)—(cBoOOAHOE omupaHue), (CBOOOJHOE OMHPAHUE)—
(ruaBatomast 3azenka), (CcBo06oIHOe onupaHue)—(CBOOOAHBIN KOHeI), (TIaBaromas
3ajienka)—(3a1enka), (miaBaroias 3ajenka)—(CBo0oJHOe onupaHue), (TUiaBaroias
3a7eiKka)—(TIaBaromias  3ajaenka), (mraBaromias 3aaeiaka)—(CBOOOJHBIM KOHEID),
(cBOOOHBIN KOHeI)—(3anenka), (CBOOOAHBIM KOHEI)—(CBOOOJHOE OIMHUpPaHUE),
(cBOOOAHBIN KOHeI)—(IUIaBaroIias 3ajaenka), (CBOOOMHBIN KOHEI)—(CBOOOTHBIN
KoHel)[8].

[TnacTuHBI SBASIOTCS ACTANSIMH KOHCTPYKIME. JIJIs BBISABJICHHUS TOTO, HA
CKOJIBKO CTOpPOH 3aKpeIlUIeHa IUIaCTHHA,MOXHO WCIOJIb30BaTh COOCTBEHHBIC
JacTOThI KOJICOAHHIA.

KBaapaTHble IUIaCTHHBI.
HuddepeHnmaibHoe  ypaBHEHHE COOCTBEHHBIX  CBOOOJHBIX  IONEPEYHBIX
KoJIcOaHMI KBaJpaTHOW TUIACTHHKYU B MPSIMOYTOJIBHON CHCTEME KOOPJAMHAT UMEET
BU]
0w o*tw  9tw

ox* +26x26y2 * oy* —pw=0,

rje — 6e3pa3MepHbIil ClIEKTPaJIbHBIN TTapaMeTp.

B [21] npuBomutcs Tabnuiia TEPBOrO COOCTBEHHOTO 3HayeHUs 1 B
3aBUCUMOCTH OT TOro, Ha KaKHX CTOpOHAX KBajpaTHas IUIACTUHA IKECTKO
3aIeMJIeHa, a Ha KaKuX CBOOOHO OmepTa.

Tabmuma 1. KBagpaTHas miacTuHa.

Ha xakmx cropoHax miacTuHa B1 Pabora, B KOTOpOH
KECTKO 3alleMJIeHa BBIYHCIICHO [1

Homnb ctopon 19,739 [23]

Opna ctopoHa 23,648 [24]




JIBE CMEXHBIX CTOPOHBI 27,208 [24]

JIBe MPOTHUBOIOIOKHBIX CTOPOHBI 28,948 [24]
Tpu cTopoHsI 31,875 [24]

YeThIpe CTOPOHBI 35,985 [24]

Kak BuguM, KaxaoMy ciiydaro KBaJpaTHOM IUJIACTUHBI COOTBETCTBYET OJIHO
BIIOJIHE OMPEACIICHHOE COOCTBeHHOE 3HaueHue. [IpuueM HSTU 3HAYEHUS HE
coBmajawT. Takum 00pa3om, MepBOMy COOCTBEHHOMY 3HAUYEHHUIO, a 3HAYUT, U
NepBOil COOCTBEHHOM YacTOTE COOTBETCTBYET BIIOJHE OMNPEICJICHHBIM CIydai.
CrnenoBarenbHO, BEpHA

Teopema. [lo nepsou cobcmeenHou uacmome KoJNeOAHUU KEAOPAMHOU
NIACMUHbL  KOIUYECMB0 CMOPOH, HA  KOmMopble NIACMUHA — 3aWeMIeHd,
onpeoensiemcsi 0OHO3HAYHO.
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