PacuéT 6anku Ha ynpyrom OCHOBaHWK, MO KOTOPOW
ABUraeTcda cocpefoTodeHHas Harpyska

PaccmoTpum Barnky, nexawlyto Ha ynpyrom oCHOBaHUN BUHKIEPOBCKOro TMNa, Ha
KOTOpPYI BO3OENCTBYET COCPEAOTOUEHHAs! Harpyska, ABUratoLLasacs ¢ NoCTOSIHHOM
CKOPOCTbIO BAOMNb ocu 6anku. PacyéTtHasa cxema n NnpuHaTbie 0603Ha4YeHns
nokasaHbl Ha puc.1.
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B cootBeTCcTBMM C pacyETHOM cxemoun anddepeHunansHoe ypaBHeHne ongd
nporndos 6anku w(x) dyaet MeTb BUA;:
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3pecb: EJ — xéctkocTb Ganku (nponsseaeHne mMoayns ynpyroctu marepmana

Ganku Ha MOMEHT UHepLMM €€ NONEPEYHOro ceveHus).
m — NoroHHasi macca 6anku (Macca eanHuUbl AnvHblI 6anku),
C — K03(hMUMEHT NOCTENN NS YNPYroro OCHOBaHWS,
b — wwnpuHa 6anku,
, & — dyHKumsa Oupaka (3gecb & nmeeT pasmepHoCTb 1/m)
t — Bpems.
OcTtanbHble 0603Ha4YeHns nokasaHbl Ha puc.1.

BeinonHum B (1) npeobpasoBaHue Jlannaca asaxabl (N0 nepemeHHbIM X 1 t). B
npocTpaHcTBe obpasos Jlannaca nepeMeHHoOn t COOTBETCTBYET S, @ NEPEMEHHON X
cooTBeTCcTBeHHO — r. OgHOoKpaTHoe npeobpasoBaHue ana w o6o3HavyaeM TOYKON
ceepXy. Bblpasns 13 nony4eHHOro ypaBHeEHUS 3HaYeHne gnsa w, Nonyymnm:
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OTa yamsuTenbHO npoctas dopmMyna AaéT pelleHne 3agaymn B obpasax
npeobpasoBaHus Jlannaca. K coxaneHuio, npy nepexone K opurnHanam npocroTa
nponagaeT N BO3HUKAIOT CyLLeCTBEeHHble TpyaHocTU. OfHaKo, NPOAOITXUM.

B dpopmyne (2) BBegeHbl 0603Ha4YeHUs:



BeinonHum B (2) obpaTtHoe npeobpasoBaHue Jlannaca. [1ocKonbKy Mmeem ogHu
TONbKO paunoHanbHble Apobun, obpaTtHoe npeobpazoBaHNe MOXHO BbINOSTHUTb
aHanuMTMyeckn (MHTerpupoBaHMEM B KOMMITEKCHOW 06n1acTu ¢ NOMOLLLIO BbIHETOB
nnun No rotoBbiM Tabnuuam). B pesynbsrate nonydnm gopmyny (5), B KOTOpomn Ans
ynobcTBa Takke BBe4eHbl HECKOSTbKO NMPOMEXYTOUYHbLIX 0603HaYEeHUN.
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30ecb NpuHATLI crnegyowmne 0603HavYeHNS:

F =sin(ox)sh(xx)
F,=sin(ax)ch(xx)
F,=cos(xx)sh(xx)

F,=cos(xx)ch(oxx)

AN HaXOXAEHUA ABYX FPaHUYHbIX BEANUMH, BXOAAWMX B (5), nCNob3yem
yCN0BMSA Ha NpaBoM KoHLe banku (x=L). Ana ceobogHoro koHua 6yaem nmeTs:
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UYTObbI BOCMO/Ib30BaTLCA paBeHCTBaMu (6), HAAO MMETb BTOPYHO U TPETLIO
npoussoaHblie o W(x,s) . AnddepeHumposaHme B (5) He NpeAcTaBaseT Tpyaa,
nockonbky GyHKumnm F (Mx ewwé Ha3biBatoT B ivtepatype 6anouHbiMn GyHKLMAMM)

npu anddepeHUNPOBaHNN NPOCTO NEPEXOAAT APYr B APyra. Beinvwem Hy>XHble Ham
COOTHOLUEHMS:
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(3zecb d = s/v, a He 3HaK anddepeHymana)

Al p;ymato, UTo HeT HeOBXOAMMOCTM ABHO BbIMUCbIBATb BbIPaXXEHUSA A5 BTOPOW U
TpeTbei NPOM3BOAHON OT W(X,s) , WX erko NoayunTb NOACTAHOBKOW GOPMYyn
(7)-(11) Ha cooTBeTCTBYIOLWME MeCTa.

Takmm 06pa3omM, C MOMOLLbIO PaBEHCTB (6) NonyYyaeM BO3MOXHOCTb HanmcaTtb
cucTemy AByx anrebpanyecknx ypaBHEHUM C ABYMA HEM3BECTHbIMU U B pe3y/ibTaTe
ow(0,s)
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Hanku, a Takxxe nsrnbaroLme MOMeHTbI U MonepeYHble CUIbl (YMHOXasa BTOPYHO U
TpeTbo NPOoM3BOAHbIe Ha EJ ) B npocTpaHcTBe 0bpa3os Jlannaca. K 6onbwiomy
COXXaNEeHWIO, BbIMONHUTL 0bpaTHOe npeobpa3zoBaHuve Jlansiaca No nepemMeHHou t
aHa/INTUYECKM, KOHEUHO, HET HMKAKOW BO3MOXHOCTWU. HO y Hac ecTb MeToAMKa U
nporpamMmMa Aas BbIMOJHEHWA 3TOro NPeobpa3oBaHUA YNCNEHHO U, 3HAUNT, MOXEM
BbIUNCINTb OCaAKY, N3rnbatoLe MOMEHTbI 1 NOMepeYHble CUbI B H0OOM Touke
6ankn 1 B Nt06OM MOMEHT BPEMEHM.

PacuyéTbl BbIMONHEHbI MPU CAEAYHOLLNX UCXOAHBIX AaHHbIX: L=5M, b=1m,
EJ=300000«I"m? c=100000«I/m?>, m=100kIcek’/m? , v=20Mm/cek, P=2000kT.

Ha puc.2 nokasaHbl ocagky 6anku (a5 Harnsg4HOCTU M3MEHEH 3HakK) B TOYKaX
NPUAOXEHMA NOABMXHOW chabl (NP X=Vt), @ Ha pnc.3 — n3rmbarome MOMEHTbI B
3TUX Xe Toukax. HecMMMeTpUYHOCTb 3TUX rpadmKOB OTHOCUTENBHO CPeAHEN TOUKM
XapaKkTepusyeT cTerneHb BANAHUA MOABMXXHOCTU HArpy3KM Ha pe3yabTaTbl PacYETOB.
NHTepecHO, UTo B HauyaNbHbIN MOMEHT Ha HEKOTOPOM yu4acTke nsrnbatowine
MOMEHTbI MOTYT 6bITb AaXke NPOTUBOMOIOXHbBIMU MO 3HAaKy MOMEHTaM,
BO3HMKAIOLLNM B TOUKE NPUIOXKEHUA CUbI B CTaTUUYECKUX YCI0BUSAX, puc 3. Ha
puc.4 nprBeseHa 3nopa 0cajoK Hanku AN MOMEHTa PacrnoiOKEHNS Harpy3ku B
cpesHen Touke (x=L/2). CoOTBETCTBEHHO, 3Ta 3MtOpa TakXe OYeHb HECMMMETPUYHA.
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HakoHel, Ha Puc.5 npuBeseHa antopa narnbarolmx MOMEHTOB TakXKe A4
MOMEHTa BPEeMEHW, KOrja Harpyska pacrnosioxkeHa TOUHO B LeHTpe bankm (x=L/2).
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