JIlekuus 19-20
BbIHYXXAeHHble rapMOHNYeCcKne KorebaHus
CTep)XXHeun ¢ pacnpepnerieHHOU Maccou npu narmode




OnddepeHumnanbHoe ypaBHeHue
BbIHY>XAEHHbIX KONebaHun
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Ecnn Ha Oanke paccmaTtpuBaroTcs 2
yqyactka (AC, CB), TO0 pelwieHue
ypaBHEHUA (1) HeobXoAMMO COCTaBNATL
Ha KaXXOoM y4yacTKke U UCMOoNb30BaTh
YCITOBUA COMPSAXEeHUaA Ha rpaHuue
y4acTKoB. Hanpumep, Ha 1 y4yacTke HeT
BHELLHEWn Harpys3ku, NO3TOMY
ypaBHeHMe (1) MOXXHO paccmaTpuBaTb
KaKk ogHopogHoe W ucnonb3oBaTb
peLleHne ogHoOpPoOHOro ypaBHEHUA.



PeweHune gpudbdepeHumanbHOro
YpPaBHEHUSA HA 2-X yYacTKax
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PopmMmyna Ana aMmnnauTyaHou PyHKUUU
npornd6oB Ha NOOOM y4yacTke danku ansa

cnyyas AeUCTBUSA CUCTEMbI
rapMOHMYECKNX COCpPeaAOTOYEHHbIX Ccun,
MOMEHTOB n paBHOMEPHO

pacnpeaeneHHbIX Harpy3okK
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dPopmynbl ona aMmnNTYAHbIX PYHKLUN
npornoos, N3rmdaroLWwnMx MOMEHTOB U
nonepeyHbIX CU

M (O
Y (x) =y (0)kD(kx) + ' (0) ACkx) — kE([ ) Blke) - kag C (k) -

P M. Ag .
-3 - a))- X Bl - ap]+ X Dk —ap]}

M(x) = —Ely (0)k2C(kx) — Ely’ (0)kD(kx) + M (0)A(kx) + Ql((O) B(kx) +

" Z%B[k(x —ap]+ X MiAlkGx-ap]- X ?;i Clk(x—ap],
1 1

1
Q(x) = —Ely (0)k’B(kx) — Ely’ (0)k?C(kx) + M (0)kD(kx) + Q(0)A(kx) +

+ > PiAlk(x —ap)]+ S MkD[k(x —a;)]- > iqi {Blk(x —ap)]}
1 1

1



(paHnYHbIe yCcnoBUuAa AnNa 6anku lWapHUPHO
onepTou ABYMSA KOHLaMU, HaxoasLencs noa
AeUCTBMEeM cocpenoTovyeHHou cunbl P

AM. =0, AQ =P, Aq =0
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Cnyyan  BbIHYXOEHHbIX  KonebaHuwu
CTepPXHA — KWHeMaTun4yeckoe Bo3byxaeHue
KornebaHuun CTepPXHSA, BbI3BaHHOE

nepnoanYeCKMM  CMeLlleHMemMm  onop
(yrnoBoe). Hanpumep, nyctb nNOBOpPOT
fieBOU 3a4eriK1 Ha yron, paBHbIun 1.
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PeweHne n rpaHnUYHbIE
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M,

0,
- Clk) D(kx)

k>El

¥, (x) = %B(kx)

y(0) =0, y/(O):l, M,=M,, 0,=0,

2
u:X:14/ﬂ
El



CDOpMy.HbI Ana peakKtTuBHbIX MOMEHTOB U
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AMIUVIMTYAHBIE SHAYEHHWA HAYAJIBHBIX
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KpyroBbie oyHKLUMU
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3HavyeHus cneunanbHbIX (PYHKLUN

A @) (w@)  w@) w@) ps@) s() s es(V)

0 |[1,0000 |1.0000 [ 1,0000 | 1,0000 | 1,0000 [ 1,0000 |1,0000 | 1,0000
0.1 [1,0000 | 1.0000 | 0,9999 | 1,0000 | 1,0000 | 0,9999 |1,0000 | 0,9999
0.2 [1,0000 | 1.0000 | 0,9999 | 1.0000 | 0.9999 [0,9999 |1,0000 | 0,9999
0.3]0,9999 [ 1,00010,9998 | 1,0001 | 0.9999 [0,9999 |1,0000 | 0,9994
0.4 [0,9999 [ 1,00010,9998 | 1,0002 | 0.9998 [0,9997 |1.0001 | 0,9980
0.5]0,9999 | 1,0002|0,9995 | 1,0003 | 0,9996 [ 0,9992 [1.0004 |0,9951
0.6 | 0,9997 | 1.0005]0.9989 [ 1,0007 | 0.9992 [ 0.9981 |1,0007 | 0,9898
0.7]0.,9994 | 1,0009(0,9979 | 1.0012 | 0.9985 [0.9960 |1.,0014 | 0.,9811
0.8[0,9990 [ 1,0015[0,9964 | 1.0021 [ 0,9974 [0,9926 | 1.0026 | 0.9678
0.9]0,9984 | 1.0023|0,9943 | 1,0034 | 0.9958 [ 0,9873 | 1,0044 | 0,9484
1.0 0.9976 | 1,0036|0,9913 | 1.0052 | 0,9936 | 0.9997 | 1,0070 | 0.9213
1.1]0.9965 | 1,0052[0,9872 [ 1.0076 | 0,9906 | 0.9690 | 1.0107 | 0.8846
1.2]0.9950 [ 1,0074[0,9818 | 1.0108 | 0,9867 | 0.9546 | 1.0157 | 0.8363
1,3]0,9932 [1,0103[0,9750 | 1,0148 [0,9817 | 0,9357 | 1.0223 | 0,7741
1.4]0.,9908 [ 1,0138[0,9998 | 1.0200 [ 0.9752 [0.9113 [ 1,0308 | 0.6955
1,5]0.9878 [ 1,0182[0.9555 | 1.0265 | 0,9672 | 0.8806 | 1.0416 | 0.5976
1.6 | 0.9842 [ 1,0237[0,9422 [ 1.0343 | 0,9573 [ 0.8425 [ 1,0549 | 0.4772
1,7]0.9798 | 1,0304 | 0,9262 | 1,0439 | 0,9453 | 0.7958 | 1.0714 | 0.3309
1.8]0.9745 | 1,0384 [ 0,9069 | 1.0555 | 0,9306 | 0.7393 | 1.0914 | 0.1547
1.9]0.9682 | 1,0479[0.8840 | 1.0693 | 0,9130 | 0.6716 | 1.1155 | -0.0559
2.0/ 0.9608 | 1,0592]0.8569 | 1,0857 | 0.8919 | 0.5913 [ 1.1444 | -0.3059




2.1(0.9521 (1,0725|0.,8252 | 1,1051 | 0,8667 | 0.4967 |1.1787 | -0.6012
22109419 | 1,0885|0,7881 | 1,1278 [ 0.8368 | 0,38617 | 1.2192 | -0,9487
23(0.9300 [ 11064 |0,7451 | 1,1544 | 0,8012 | 0,2574 | 1.2668 | -1.3563
24109162 (1,1277(0,6953 | 1,1853 | 0,7589 | 0,1087 | 1,3227 | -1,8377
2,5(0,9002 (1,1525|0,6379 | 1,2215 | 0,7085 | -0,0626 | 1,3879 | -2,3928
2608819 (1.1813 [0.5718 | 1,2635 | 0,6484 | -0,2592 | 1.4641 | -3.0482
2.7(10,8606 | 1.2146 | 0.4958 | 1,3122 | 0,5761 |-0,4840( 1.5530 | -3.8189
2.810,8362 (1.2534 | 0.4086 | 1.3691 | 0,4886 | -0,7405 | 1,6565 | -4.7296
2910,8080 | 1.2984 | 0.3084 | 1.4352 | 0,3817 | -1,0327 | 1,7775 | -5.8136
3.010.7754 | 1.3509 [ 0.1934 | 1.5124 | 0,2494 | -1.3651| 1,9187 | -7.1176
3.110,7377 | 1.4121 | 0.0609 | 1.,6028 | 0,0826 | -1,7432|2,0842 | -8.7095
3.2|0,6940 | 1.4840 | -0.0920(1.,7091 | -0,1321|-2,1736|2.2739 | -10,693
3.3|0,6430 | 1.5687 | -0,2691 | 1.8349 | -0.,4185|-2,6641 | 2.5087 | -13.236
3.410,5932 | 1.6693 | -0.4753|1.9844 | -0.8150|-3,2245|2.,7817 | -16.,631
3.510,5126 | 1,7896 | -0.7172| 2,1640 | -1,3990|-3.8671 | 3.1083 | -22.442
3.6|0,4284 (1.9349 | -1.0032|2,3816 |-2,3415|-4,6079 | 3,5020 | -28.918
3.710,3269 | 2,1127 | -1.3453|2.6487 | -4,1148|-5,4678 | 3.9819 | -42,510
3.810,2027 | 2,3335 [ -1.7603 | 2.9817 | -8.6838 | -6,4756 | 4,5742 | -76,545




3.9[0,0478 [2.6131 | -2,2730 3.4048 | -47.556 | -7.6716 | 5.3165 | -360.80
4,0|-0,1501]2,9758 | -2,92173.9557 | 19.468 |-9.1145 | 6,2652 | 120,06
4.1]-0,4110] 3,4615 | -3,7687] 4.6961 | 9,1701 | -10,894 | 7.5072 | 51,053
421-0,7700| 4,1402 | -4,92325,7342 | 6,3934 |-13,157|9.1857 | 29.793
43]-1,2950]5,1472 | -6,5952]7.2795 | 5.0927 | -16,158 | 11,552 | 19.210
4.4|-2.1357|6,7817 | -9.2489 | 9.7956 | 4.3307 | -20,388 | 15,092 | 12.461
45| -3,7021|9.8635 | -14.155 | 14,552 | 3.8236 | -26.985 | 20.883 | 7.4703
4.6 |-7.6655| 17,734 | -26,492| 26,735 | 3.4560 | -38,725 | 31.873 | 3.3879
4.7|-37,94778.238 | -120.37| 120,43 | 3.1721 | -67.821 | 60,093 | 0,2033
4.8 18,304 | -34,332(53.839 | -53,975 | 2.9412 | -286.43 | 277.75 | -3.5364
4.9(8,3439 | -14,483 22,905 | -23,252[2.7452 [ 117,88 |-127.58 | -6.7568
5.0]5,7486 | -9.3710| 14.786 | -15,362 | 2.5722 | 45.470 |-56,284




OnHamunyecknmn pacyeT pam no metoay
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OuHaMu4yeckumn pacyeTt pam no mertoay
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O06o03HaYeHusA B KAHOHUYeCKux
ypaBHEHUSAX MeToAa nepemMeLleHnn

B(1) ko3bduHeHTH 1; (i=1,2,3.4;)=1.2.3,4) IpeICTaBILMOT aMILTHTY IHbIE
3HA49cHHA PEAaKHH B JOIOJHHTEIBHBIX CBA3AX II0 HAIMlPaBISHHIO HEH3BECTHHIX
JTHHAMHYECKHX NepeMemeHHH Zi(t)= z;Smét . Zy(t)= Z,Smét Z3(t)= Z;Sn6t rIe
Z,.Z, Z; — aMILUTHTY IHbIe 3HA4YeHHA IIepeMeIneHHH, a Ryp , Ry , R3p — aMILTHTY IHEIE
3HAYEHHA PEeaKUHH B JOIOJHHTEIBHBIX CBA3AX OT JHHAMHYECKHX Harpy3ok.



