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Winnie the Pooh, A.Milne

The old grey donkey, Eeyore stood by himself in a
thistly corner of the Forest, his front feet well apart, his

head on one side, and thought about things.

Sometimes he thought sadly to himself, "Why?"
and sometimes he thought, "Wherefore?"

and sometimes he thought, "Inasmuch as which?"
and sometimes he didn't quite know what he was thinking about.
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The point of (natural) philosophy is to start with something so simple as not
to seem worth stating, and to end with something so paradoxical that no one
will believe it.

Bertrand Russell, The Philosophy of Logical Atomism
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1-D KOHCTpYKUMA
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rae  Vnk(x) — dopma konebaHun noacTpykTypsbl L,
dnk (1) — 0bobLieHHasa koopanHaTa
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CrneKTparnibHoe npeacrtaBJsfieHue
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napameTp k() onpenensieT NOrnoLleHne 3HePrum B KOHCTPYKLMM
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BbiBoA: 05 KaXOOW KOHCTPYKLMM C OTHOCUTENBHOM NITOTHOCTLIO COBCTBEHHbIX
4acToT 1 AeMndUPOBaHNEM CYLLECTBYET rpaHN4YHas yactota Q.
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[Moocucrtemsl UrpakoT porib ANHaAMN4YECKUX racuteneun ans HecyU.leVI
KOHCTPYKUNA (pe3OHaHCHOG norrnoweHne 3Heprmn B KOHCprKLI,I/II/I).
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MODAL DENSITY OF HONEYCOMB PLATES

(a)

AN ]

=

(b)
10°

Impedance (N s/m)

103 4.
e o~
102 ‘W\m/\/ NNt e ]
o !

s S —|

¢}

Figure 18. Modulus of driving point impedance for MAROTS side wall panels. (a) Sidewall panel 1; (b)

sidewall panel 2.
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Fig. 4. Comparison of structural responses induced by natural and external man-made hazards, reactor building, vertical direction.
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1-D structure, transfer function vs.
coordinate
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hydromechanics
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1-D structure, transfer function vs. frequency
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1-D structure, transfer function versus frequency and
coordinate
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in contrast to low frequency vibration,

at high frequencies any structure behaves like
a heavily damped infinite solid



LLUMPOKOMNONOCHaA BUOpaLmuA KPbILWKK rofioBKKM 6rnoka uumnuHapos (AVL List)
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HEeyCTOMYUBOCTb 3NeKTPOAMHAMUYECKOro BUbOpocTeHaa
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TepMoaMHAMUYECKUN OAXO0/I K BBICOKOYACTOTHOU JIMHAMMKE
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TepmoanHamMmmnyeckmum nogxoa K BbICOKOYaCTOTHOW AUHAMUKE

OVCKPETHbIW noaxon = Statistical Energy Analysis

OcHOBHbIe AONYLEHUA:

1. nocTosiHHas maccoBad NMIOTHOCTb B npegenax nogcuncrtemsl

2. ANHaMUN4YEeCKA cnabocBsidaHHble noacucTemMbl

3. nogcncTemMbl CO CTaTUCTUHECKN HEOQOCTOBEPHbLIMU NMNapameTpammn

4. cnyyanHoe nosne Harpy3ok — U30TPOMHbIA NPOCTPAHCTBEHHbIN
Genbin LWym

OcHoOBHOe ypaBHeHUue = ypaBHeHue GarnaHca aHeprum

input o, 2 B z“j
R G T o

J#n

Zn - YCpeQAHeHHadA cneKkTparibHad nNioTHOCTb 3HEePrun N-n NO4CUCTEMbI
Vj - MNOTHOCTb COBCTBEHHbIX YacTOT

TlnnsTlnj - x03pdNLIMEHTLI NOTEPb 1 Nepeadn NoACUCTEM N 1 |



TepMoanHamMumKa (conocTasrneHue) BbICOKOYACTOTHAA

ANHaMUKa
Temnepartypa = Tennosas Bubpaums BbICOKOYACTOTHasi BUbpauusi
Tensionepenaya Statistical Energy Analysis (SEA)

Temperature T

Energy E2

Temperature T1 Energy El

NOTOK TEMNSIOBOW 3HEPrum MNOTOK BUOPALMOHHOW 3HEPrum

Q12 — _k(Tl _Tz) Q12 = _k(El - Ez)
nornoweHune BVI6paLI,VIOHHOI7I AHEpPrm

B, =-mE, By=-nE,



Teopusi BUOponpoBOOAHOCTU

TENNOMNPOBOAHOCTb (cpaBHeHMe) BMOPONPOBOAHOCTb
V-q=>b nepBbIA 3aKOH TePMOANHAMUKMN V-q= b
g - NOTOK TensioBOW aHeprum g - NOTOK BUOPALMOHHOW SHEPrum
b - npuTOoK TennNoBoOM aHepruu b - npuTOK BMOPALMOHHOM 3HEPTUn
3aKkoH Pypbe onpepaensiouiee ypaBHeHue SEA
q=—kvVT q=—-KVS
b=—-—aS
rpaHuU4YHasa 3agada
8 0bbeme V KAS—-aS=0 S - BubpoTemnepatypa
(no aHanorum ¢ Temneparypom)
Ha rnosepxHocmu B N-(KVS)=F K - BMBpPONpPOBOAHOCTb
(mo aHanorum ¢ TensIoNpPOBOAHOCTLIO)
— oS - CTOK BUOpPaUMOHHOW 3HEeprum
(Mo aHanorum co CToKoM Tensna)
F - npuTtok BUGpaUNOHHON SHEpPrum

(Mo aHanormMm ¢ NPUTOKOM Tensa)
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napameTpbl rPaHU4YHON 3a4a4m

S= E{U- U? ZE{UX U. + U, U; +U, U:} - BUObpoTemnepartypa

K= (p) 02/2(01{ OCZZ(DKCI(p>2 F:O)2[SM\]+SN1+SN2]
me (p) - cpenHsis NNOTHOCTb KOHCTPYKLMY
a - CKOpOCTb 3BYyKa
K - napameTp MormoLweHnsa aHeprum

SnN: Sn1- Sz - cnekTparnbHas NNOTHOCTb HANPSKEHUIA Taas Tarq- Tap HA FPaHMLE



Bnbpauum B ADC BbI3BaHHbIE NageHnem camorieTta (Siemens KWU Group)
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TUMNbl ANHAMUKN:
AUHaMMUKa
CMJIOWHOMN cpeabl TepMmoaMHaMUKa

3Heprus
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The energy trend in the nature
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transformation of mechanical energy in thermal energy
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distribution of energy after series of collisions
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1.

PE3YJIbTAT

C noMOoLLbI BbICOKOYACTOTHOW AMHAMMKN 3arnoSTHEH MPOMEXYTOK MeXay
OVHaAMMWKON N TEPMOAUHAMUKOMN.

ANHaMUKa TepMoanHaMmnKa

. Newton 1687 J.Maxwell 1867
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| L.Boltzmann 1872
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Bbicoko4acToTHble konebaHus o6na,u,a+0T KakK MeéXaHU4YeCKMMN, Tak U
TepMmognHaMmn4eCKnmmn CBOWCTBaMM.

[Moacnctembl MHXEHEpPHbIX 0OBbEKTOB (YYBCTBUTENBbHBIE CUCTEMbI, MPUBOPHI
TOYHOMN MEXaHWUKKU, CUCTEMbl 6€30MacHOCTU U T.4.) — rMaBHble 0ObEeKThI
BbICOKOYACTOTHOW AnMHaMUKKU. OHM MOTYT BbITb NOBPEXAEHbI, MOCKOMNbKY
NOrnoLwatT BbICOKOYACTOTHYO BMBpaLMIO HA CBOMX PE30HAHCHbIX YacToTax.



