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KPUTEPUI OIIPEJAEJIEHUS NPEAEJIBHOI'O COCTOAHUA
B YCJIOBUAX HEJITMHEUHO YIIPYI'OI'O HOBEAEHU A
KOHCTPYKIMHU

Kano. mexu. nayx IHIIBEJ] O. JI.

Obvedunennvil uncmumym npoonem ungpopmamuxu HAH Benapycu

B Hacrosmee Bpems CylecTByeT MHOTO IaKe-
TOB MPHUKJIAAHBIX MPOTpaMM IJsl pacueTa Hamps-
JKEHHOI'O0 COCTOSIHMSI Harpy>K€HHOI'O TBEpIOro Te-
na. TOYHOCTP pPacyeToB MOKHO IOBBICUTh, HC-
HO0JIb3Yysl TEOMETPUYECKU HEJMHEHHbIE MOEIH
yopyroi cpens [1]. [locne BeUUCICHUS OIS Ha-
MPSDKEHUH C TIOMOILBIO KPUTEPHUSA TEKYy4eCTH OIl-
PEAENAIOTCS DIEMEHTBl KOHCTPYKLUHU, B KOTOPBIX
HauMHAITCs HeoOpatumble nedopmanun. Pacmpo-
CTpaHEHHas TOYKa 3PEHUS COCTOUT B HCIIOJIb30Ba-
HuM KputepueB Tpecka wim Museca. OnHako 3Tu
YCIIOBHS TUTACTUYHOCTH HE MMEIOT HHU TEOpeTHde-
CKOTO, HU 3KCIIEPUMEHTATIFHOTO 000CHOBaHUS [2].
YpaBHeHHS, BBIPAXKAIONMIME YCIOBUS TEKY4YECTH,
OTHOCATCS, MO CYTH, K (pU3HYECKHM ypaBHEHUSIM
cpenpl. A, Kak HEJaBHO OCO3HAHO, «IIpobiema mo-
CTPOECHUS ONPEACTAIONINX YPAaBHEHUN NPUHIUIN-
albHO HE MOXET OBITh pelIeHa METONAaMH JKCIie-
pUMEHTaIbHOH MexaHuku» [3]. OkcrmepumeHT
JIOJKEH ONMPAaThCs Ha Teopuro. Ycnosus Tpecka
w Mwuseca MoydeHbl U3 OMBITOB C YYETOM IpO-
CTOTHI aHAJUTHYECKOM 3amiCH, U BOIPOC OIHCa-
HUSI MX SBOJIIOLMK HE MOXET OBITh PELICH yAOBIIe-
TBOpUTENBbHO. CorylacHo [4] 3T KpUTEpPUH MPOTH-
BOpEYAT M3BECTHBIM SKCIEPUMEHTAIBHO OOHApy-
JKEHHBIM sBJICHUSAM. 1IpH ci10xHOM 3HUr3aroodpas-
HOM HarpyXeHHH C pPa3rpy3Kod OIHOOCHOE Iia-
CTHYECKOE pAaCTSHKeHHE OOJbIne JIeHCTBYET, B
CMBICTIE YIIPOUYHEHHS, Ha TOCINIEAyIolee KpydeHne
JUTSI TOHKOCTSHHOHM TpyOBI U Jie(hopMalliiO B IOTIe-
PEYHOM HaNpaBICHUM M IUIOCKOro o0pasua,
YyeM Ha Iocienymouiee pactsokenue. CienoBarelib-
HO, NPUMEHEHHE HAa3BaHHBIX YCJIOBUH IUIaCTHY-
HOCTH NPUBOIUT K HEONpPaBIAaHHOH MOTEpE TOY-
HOCTH.
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[IpuemsiembIM pemieHHEM BBIOOpAa KpHUTEpHs
JUIsl OLIPEJIENICHUs TIPEEIBHOIO COCTOSHUSI KOHCT-
PYKIHMH SBJISIETCA KCIOJNB30BAHNE YCIIOBHUS ILIa-
ctuyHocT MnumnHckoro

(12 +3J,)+4J5 +27J; =0, (1)

rae J,,J; — Bropoi u Tpetuii uuBapuantel dev T —
ZieBHaTOpa TeH30pa Hanpspkenuid Komm; t, — cra-

TUYECKUH Mpeie] TeKYIeCTH PU YUCTOM CIBUTE.
Bonee npaBunbHOE M TOYHOE OIpE/CICHUE Ha-
Yajia TeKy4ecTd BO3MOXKHO C HCIOJIb30BaHUEM Ha-
YaJIbHOTO YCJIOBUS TUTACTUYHOCTH [5] B BHJE TOY-
HOTO pemrenus nudpepeHImaaTsHOro ypaBHEHHS

g—§z+ Ky = —sign( W2 -3 1, 4345, (2)
rac
e 270w ,
(+ 3k — 4/ Gh+2w)% = 2(h + )/, )>
7\,, UL — TOCTOSAHHBIC HHMC BTOpPOro mopsaKa,

J,=E-T — nepsriii unBapuanr tensopa T; E —
SIMHUIHBINA TEH30p, B TOYKHA 0003HAYAIOT JBOM-
HOE CKaJISIpHOE MIPOU3BEACHUE TEH30POB.

[MombrTaemMcst 000CHOBATH 3TOT BBIOOP. YCIO-
BHsI TIacTUIHOCTH (1) 1 (2) OoNMMCHIBalOT OTMEUYEH-
HBIC BBIIIEC IKCIICPUMEHTAIbHBIC (DaKThI, HO MeEp-
BBIH KpUTEPHUI B OTJIMYKE OT BTOPOTO HE YUUTHIBA-
eT siBjeHus baymmHrepa.

B [6] npemsioskeH HOBBIM OOIIMI TOAXOM K
OTHCAHUI0 MEXaHW3Ma YIpPYTOIJIaCTUYHOCTH, OC-
HOBAHHBI HA TIPUHIAIIE COXPAaHEHHUS TOTEHIIH-
IBHOW MPHUPOABI YIPyroi aedopmanuu B aKTHUB-
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HOM Tiporiecce. JleBuatop Hopmanu N K Ipeaeib-
HOW TMOBEPXHOCTH OTBHICKHBAETCS M3 YCJIOBHUS IO-

o
TeHIManbHocTH BhIpaxkeHus T--NN--3D, rne

"Slz"zT—Q-T+T-Q, T — marepuanbHas MPoOuU3-
BonHas T, BeluucisAeMas 110 NpaBUiIaM YIPYrOCTH
[1] (c y4yeroM HeC)KMMaeMOCTH B CKOPOCTSIX
E--D=0); Q — chnuH TeH30pa MOBOPOTa CONPO-
BOXKJIAIOIIETO YIpyryio aedopmarmio; oD — Ba-
puanus TeHzopa «aedopmannu ckopoctu» D. Ilo-
TEHIUANBHOCTh YKa3aHHOTO BBIPAKEHUSI O3HAYAET
cymiecTBoBaHne ckamsipa ¢ =@(D) Takoro, 4to

Q
BBITIOTHSIETCS 8_(p =T--NN.
oD

HuddepenunansHoe ypaBHenue (2) momy-
YEHO W3 YCIOBHUS IOTCHIHAIBHOCTH BBIPAKECHHS

w w
T-NN--dD, rne T=T-W-T+T-W; W —
TeH3op Buxps. OObekTuBHBIE O-TIPOM3BOIHAS M

STYMaHHOBCKas POU3BOHAS TEH30pa HAMPSHKEHUN
Kortiu cBs3aHbI COOTHOIICHHEM

Q w
T=T+(W-9Q)- T-T-(W-9Q).

B paccmarpuBaemMblii MOMEHT oOmast nedop-
Mallys U IOBOPOT COBHAAAIOT C ynpyrumu. Mcko-
Mblii neBuatop N coocen tenzopy T. Ilostomy
uMeeM

(W=-)- T-T-(W-Q))--N=
=(W-Q)--(T-N-N-T)=0.

CremoBaTeNbHO, YUNUTHIBAS OTMEUYCHHYIO OOIII-
HOCTb IMOJXO/a M, 3HAYUT, BO3MOXXKHOCTh 3aMEHBI
3akoHa MypHaraHa Ha NpPOCTOM KBa3WJIMHEHHBIN
3akoH CuHBOpWHU [1], MOXHO yTBEp)KIaTh, YTO
TOYHOE pelIeHHe ypaBHEHHUs (2) NeHCTBUTEIHHO
ABTSICTCS. HAYalIbHBIM YCJIOBHEM TEKY4YeCTH CO-
rmacHo [6]. OTMeTMM TakXe, 9TO KPHUBBIE ITIa-
CTHUYHOCTH, TPUBEJCHHbIE B [6], BHIYMCIEHBI NpPU
HEHYJIEBOM HA4aJlbHOM HANPSHKEHWH, a B yCIIOBU-
X W30TPONHUH CPEIbl OHM TPAKTUYECKH COBIMA-
JIAIOT.

Pemenue 3amaun Kommwm mis ypashenus (2) ¢
HAYaJIbHBIM yCIOBHEM:

Jy==12;J5,=0
uMeeT BUx [S]:
1+C 1+4

-——=0; 3
1+D 1+B ®)
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A=-3(kt,)> +6kE, C=3k>J,+6kF,
B=-3(kt,)* +18(kt,)* + 6k(1—-3(kt,)*)E;

D =3k>J, +18(k*J,)* +27k>J; + 6k(3k*J, + 1) F;

E =sign(J;)t,4/k’1> +37;

F=sign(JyW(kJ,)? =37, +3kJ,.

OpHaKo BBHJIy YMCIICHHBIX MOTPEITHOCTEH CO-
oTHOmIeHNEe (3) WCIONB30BaTh B IPHIIOKCHHSIX
3aTPYJHUTENIbHO, TaKk Kak BenuuuHsl 4, B, C, D

oueHb Maltkl. [IpeoOpasyem ero k Oosee yro0HOMY
BUY:

K=(b-a+c—d+3x(cb—da)x? =0, (4)
a=—x+2sVx> +37";
b=—x+6x> +2s(1-3x>Wx> +37";

c=—0’x+ 2s0\/02x2 - 2(\/5)_1 vox +37";

d=-0"x+60'x — 2\/§V03)x2 +

+2s0(1— 302)2)\/02)2 - 2(\/5)_1 vox+37".

3neck 0003HaUCHBI Oe3pa3MepPHBIC BEITMINHBL:
« KyOnMdeckas cTereHb mapamerpa Jlome

3
v=-2"33J,(-J,) 2;

o x=fkt,
o 0=1.\-Jy;
o s=sign(v).

VYcnosue (1) Takke He0OXOANMO HOPMHUPOBATH
JUIs1 TPAKTHYECKUX TIPHIIOKEHUH.

ITpu ycnoBun s =0 omnpenencHHe MOMEHTa
Hayaja HeoOpaTUMBIX AedopMaruii 3aKIIoYaeTcs
B TIPOBEPKE HEPABCHCTBA

NEEL- P

IIpennonaraem panbliie,

s| =1. Mckomblil Kpu-

TepI/Iﬁ 3alIMIICTCA KaK

K <0. (5)

BectHuk BHTY, Ne 5, 2006
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Kak crmepyeTr u3 aHanu3a KpUBBIX IUIACTHYHO-
CTH, TOYHOCTH PEIIECHUH OTHOCUTENBHO KPUTEPUEB
Tpecka, Muzeca, NnummHCKOT0 MOXKET OBITH Mak-
cuManesHO ynyuinena Ha 50, 25, u 8,3 % cooTBeT-
CTBEHHO, €CJIH KCIIEPUMEHTAIBHO OTpeaesieMbIe
BEJIMYWHBI T, AJII HUX COBIAJAAIOT, U B OoJiee ueM
TPH pa3a MEHbIIIE B XyAIIEM CIIydae, eciid Ipee-
JIBI TEKYUECTH pa3nuyHbIe [4].

Paznaras kpurepuanibHyo BeIWYUMHy K B psl
M0 MaJjIol BETMYMHE X, BO3bMEM IIEPBBIE JIBA dIe-
Ha — TUHEHHYIO YacTh K:

K= 2\/5(( v+ 8)0 — )+ 6X—(1+ vs)o' +
+28(s+ Vo' —25°0+1)=0.

[orpemHocts npuOmMxKeHus: (6) ypaBHEHHS
(4) me mpeocxoaut mpuOIM3UTETHHO 2 %. OtneH-
KM TIPOBOJMIIMCE TSI METAJJIOB M CIIABOB COTJIac-
HO NaHHBM [1].

ITo teopeme [exapra ypaBHeHHE (6) OTHOCH-
TETHbHO HEW3BECTHOW BEIMYMHBI O WMEET IpHU
JMaHHBIX TMapameTpax (x — mano, —1<v<1) nBa
KOMIUIEKCHBIX KOpHSA, M OJWH W3 JEWCTBUTEINb-
HBIX — MOJIOKUTEJIBbHBINA. X0polIee ero mpuoImke-
HHUE MoJy4aercs mo Merony YeOblmieBa TpeThEro
MOpSAZIKA 332 OAHY WTEPAIMIO C HAdaIbHOW TOUYKH
o=1

a =1-[f(sx/3 +D((s2V3 +3)f+3)7" -
=3+ DV (a3 + DA((sx23 +3)it+3)

TTonoxum, Hanpumep x =—0,0003. Torna npu
v=1; v=—1 nomyuaem o0y = 0,805628; 0= 0,805483,
a B KauecTBe pelIieHus ypaBHeHUs (6) o=
= 0,793786; 0=10,793615. IlpubmmkeHHOE 3HAUYC-
HUE TIpejiesia TEKY4YeCTH MPH CKATHH 0Ka3ajloch
9yTh OOJBIIE COOTBETCTBYIOIIETO 3HAYCHUS NPU
PaCTsSHKEHUH.

[TpuOnMKeHHBINM KPUTSPU 3aMUIIETCS KaK:

0>0y; 0=T,'\—J,. )

Bo3MoxHO, 37€Ch YMECTHO BCIIOMHHTH CJIOBa
A. . Jlypbe: «PemeHuss HeIMHEHHON Teopuu 3a-
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CTaBJIAIOT OTKAa3aThCS OT HEKOTOPBIX MPUBBIYHBIX
MpEeACTABICHUN JTUHEIHOM Teopun» [1].

BBbIB O 1 bl

1. JIsig TOYHBIX pacueToB HCMOJIb30BAHUE KPH-
TepueB Tekydectu Tpecka m Mmzeca Herenecoob-
pa3Ho. Bo3MoXHO MpUMEHEHHUe yCIIOBUS MIacTHY-
HOCTH MaKCHUMAJIbHOTO TPHUBEIECHHOTO HAarpshKe-
Hus (MmmHckoro).

2. Jlng reoMeTpuuecKd HEIHMHEHHOW Moaenu
CIUTOMIHOM cpenbl [1] mpemmoxeH 000CHOBaHHBIN
KpUTEpUl OMpeneseHnus MpeJleIbHOT0 COCTOSHUS
IUTsL 35ieMeHTOB KoHcTpykuuu (4), (5). Ipennona-
raeTcs, 4TO DJIEMEHTHl HaXOMSTCS B YIIPYTOM CO-
cTostHUM. Bo3MO)XHa HEOIHOPOIHOCTh KOHCTPYK-
LMY, Y4YUThIBaeMmas mnapamerpamu Jlsime BTOpOro
nopsinka. Kpurepunii cmabo 3aBUCHUT OT THAPOCTa-
TUYECKOTO JaBJICHUS, YTO COOTBETCTBYET O3KCIIe-
PUMEHTAIBHBIM JaHHBIM. Tpe0yeTcs 3HaTh Npeze-
JIBI TEKYYECTH I paCCMATPUBAEMBIX MaTEPUAIOB
KOHCTPYKIIMM U3 ONBITOB Ha KpyuyeHue. Marepuain
JTOJIKEH OBITH M30TPOITHBIM.

3. Tlony4eH ynpoILEHHBIH BapUaHT KPUTEPHUS
(7), (8) ans MH)KEHEPHBIX PACUETOB.
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