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AO PO3PAXyHKI/ XI{CKOBI{X IAIbM E jTEKTPI{ IIHI4X
TAJIIB

Ey'lonoro .IIHCKOBHX far'rbM enel(Tpora!'ti", .fo cKraAy xKHX BXoxHTb
raKox xpanonufi nexaHi:u. nepel6ava€rbc-s crBopeHHr ranrvieHoro N{o-
MeHTy nil .liero BarH BaHraxqy, ruo .vrpnMy€Tbcq MexaHiguoll ni,uivaHHr.
Tari raurva Ha3r.rBarorb BaHTaxoyilopHr.iMr4 a6o asrovarnrrHuMlr i pospi:-
H.srorb ,rBa rurru - s nocriftHr4M 3)'cu,rurrM rrpr{TltcHeHHr rausNlisH[x .qgcxis
i : :yca:n.aM rrpr{Tr{cHeHH.rr, ulo 3lweH[rverbcf, niJ qac onycxaHHr BaHTaxy.
Ocranni :a6ernevyrorr 6imru rrJraBHe onycKaHH{ BaHraxy. [o :aranruux
Helo,'i ixie BaHTaxolnopHr.rx raJ'rbM eilHocsrr. 30r(peMa. HarpinaHur noBep-
xoHb repu ilpH on)'ci(aHui saHraxv.

Po:paxynoK ocboBoro 3ycun.rrx rrpuTtrcHeHux gucxin raKr.rx ra!'rbM
BuKoHy€rbc.rr Br.rxonxur.r i: cepe,qHbofo paaiycy ranrMisHux 4ucxin, rrufi
BH3Haqa€rbcr qK cepenHq feoMerpr.rqHe 3Har{eHHr (nun., HanprrKiraf,, [l]).

Ocr,ose 3ycu.[".rfi npHTrrcHeHHs xucxis peKo]{eHr}'€Tbct Bn3Haqaru 3
Brrpa3,v:
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.fe ,llf - rrollenr. uro crBopFo€ Bafa BaHrax),. npriBexeslrii .fo Barv l,{e-
xani:r.'n. Ha tirol,r) BcrairoB"lerie ralbrio:

l. - rce$ilieHl ren'rx ciloxoro Ha troBepxi-ti reprr xpailoBoro ra 3),-
6.{acioro ro"rtic:
flc.er, - cepelHifr pari-vc ranr,nieHux ,lucxig xpairoBofo ra :v6qacro-
ro xo.,tic:
rc - cepenHifi pari.vc reuHroeoi pi:i nanr,-uecrepui ra gr'6.{acroro

KOIeCa Ha HbO]{\ ' :

c - Kyr nilfiotu)' rsuHronoi:rinii na,ry-ruecrepni;
p, - Kyr reprs crroxoro Ha fBHHroBifi nooepxni.
lipu 1'paxyeaHHi rorarKoBoro onopy ni,r reprx n onopi p,vxoMoro

rv6qacroro KoJreca, [Io Br.rHr.rKa€ rrpu fioro ocr,oaoM]'nepeMiureHsi i sa\av-
rangi raJ'rF,Ma, ocboBe 3ycl4nir.g ttpl,rrr{cHeHur guc xin Bl.{3Harra€Tbcq Hacryl-
--iHM I{HHOM:
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.f,, - xoeQiuiesr repr{ cnoKolo r onopi p}xoMoro :,n-6uacroro Ko.rle-

ca;
r0 - pani,vc nor{arKoBofo Ko.Ta p}xoNIoro :1'6uacroro Ko"reca;

ao:20o - K)'r 3aqe[JreHH.g :1''6vacroi nepe,taui.

f a,rrNlisHuft uOltesr BaHraxo)'ilOpHof o rarlbMa : nOCrifi uUM 3yCI{.{-

nsM rrpHTLIcHeHHfl ll.tcxie (,t-rr :aranbHoro BH[a,fK,v .lltctcis : pi:uIauu lia-

uerpanu)

M,= f  N(R ' , , r l  Rr ,n r ) .  (3 )

Ae Rtrrp, R2rrp - cepegui pa.Ii]-cu noBepxoHb reprq Aacxie'

/- xoeQiuienr rePr.a.

BuAaerrcs He.IOcTarHbo O6fpyHroBaHI{N{ BI'IKoplIcraHHs 3HaqeHb

pa,liycin ra,rrMisHux .rHcKiB Rrnp Y $opu,vrax (1). (2) i Rtcep. R:*p )' SoP-
uy:ri (3), flKi BH3Har{aIoTbcq qK cepe.IHt reoN{eTpur{He 3HaqeHHq. CaNte qs

o6crasuHa. craBgrbct nitr c-VvHin y fanifi po6ori. \{ero}o .srcoi e BcraHoB-

,,'IeHHq noxu6xt{ npnff u.aroro,v po3paxyHnon ift ilpaKrHui cnpotueHHfi .

llponoul'erbcfl BH3HarrarH cepeAHifi paril.c ra,rsvisHoro gucxa R.r,

(puc. l) Br4xoA.rrqu: rriprynanH.s npo re. iuo po6ora cr{.'r Teprs ua qacrnsi

.XHcKa. Xe pa,1i_vc srliHloerl,cfi ,v Me)Kax (R .R*o). i po6ora cHJ reprs Ha qa-

c:rusi .qucKa" Ae pa.li)'c :uisroerr,cs v \{exax (Rrrp".r). uucegHo € oAHaKo-

BHN{H.

Pracynotc 1 - feolterpu'firi napaMerpll ra,rlNrigFloro .nHcKa

ll"rroua exeMeHTapsoro xi:Eqt ul{pHHolo dp ua noeepxui ra-rbMi-

BHoro .rlIcKa Bl{3Haqaerbct Bupa3otrr: F = 2ltp dp

Po6ora cHn Teprq Ha noBepxsi e.reuesrapHoro xi}qs (:a o.quH

oSepr)

dA = 4r2 fpp2 dp . (1)

.4e p - rl.icK. u1o cnpuiittae noBepxHs rlHcK)' eil ocloeoro :,vcu;r"rr A;
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Iurerpltovu
sieloairHo Blrpa3rl
AI4CKA:

('{) i 'r,reNax (R...Rcep) i v nexax (.Rcen.,.r..)rorpr.rM}€Mo
JJr Br.r3HaqeHHs pooorH cHjr TepT, Ha .IBOX qacTfiHax

At = 2r2 fp(R' - Ri,);

Az = 2n2 fp(R|,,  -  13).
fiopinHrorouu A1 ra 42. orpuwa€Mo 3Har{eHHq cepelHboro pa.qi}_c}

,r_=- 
--

R,,p = i l ] tnr + 13 )" ' r  \ r  7
t -

llopinHruus 3Har{eHb ceperHboro pa.ri}'c}'. orpH},raHHX :a lr] ra :a
@oprrr';ioro (5). :-rr_pi:uHX r'nopor.vipin e.reKrpHrrH'x ranis runl TE Ha-
Be.qeHo v ra6;ruui i . pos6iNHicrr :Haqe Hb R"n, 3a .4BoN{a po3paxyHKaN,ru
cK"rara€ 5;rx:lxo 6^l %.qrq ecix runoposvipin rairie.

{ \ l

3HaqeHHq cepexHboro paAiyc), ratsltienrlx,tilcrie.
Ta6,ruuq 1
MM

TE-0.5 TE-I TE-] TE.3 TEJ
R"*:911 44.5 66.0 9 2 , 5  I  l ? l  0
Rrr,, za (.5) l a  ^+  / - + 60.1 70.J 98.s  i  128.8

3Ha'reHFr.fi oc'oBofo 3)'c',[.rr N npurncueHH.s farE\ria'ux lucxie.
l.u:uaqeni :a (1).3 Br.rKopHcraHHq\r 3HaqeHb cepeJr{bofo parir-c1.(ra6,r. 1).
uprr rpnfiH.srax 3nar{enuxx ,f = 0,i 4; p = 5,7'. HaBeJeHo a ra,5,uiui 2.

Ia6ilnux 2

TE-0.5
Oct rU
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I

Bl 31'CIi riil.{ ilpHTHC rtciiil-q. l:H
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+ . J O

MolreHr, Heo5xianuii JJrs po3MHKaHH{ rarrbMa. BH3Har{a€rF, cfl. 3a
BIIDA3O]VI:

M por., =

/ R , , 0 + r , t g ( p - a \
+ M

ItoNteHrie M oor.,,. BH3Har{eHi za (7),3 Br{Kopr4craHHrM

po3paxoBaHr.Ix 3a xBoMa nilxolauu, HaBereHo B

A'
(7)

3uaqeHH.s

:xigulrx Be.jrrrqr{H!
.adruui 3.
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Ta6:iuuq 3
Molreuru, neo6xiani .[jtr po3\{HKaHH.fl f&-rbMa. Hlr

TE-0.5 TE-1 TE.2 TE-3 i TE-5
M 3a [ 1 ]p o 7 . 1 l l 1 1  ) 145 .5 a r ,  i

J l 1 + . t 483.7 742.8

V o,rt.r, sa (5) 1 0 5 , 0 i40 .0 3 0 1 . 8 472.0 I  727.8

Pog6ixHicrb 3HarieHb M ,or,, 3a .{BoMa po3paxyHKaMH cKna.qa€

2.0...6.4 Yo l:rs pi:uux runopo:lripin raria. ilpnqoMy 3MeHuy€rbcr rpu
:pocrauui eaHraxonirfi orrlHocri.

Haaifrue )'rpr.rMaHH.{ BaHTaxy AHcKoBHM fajrbMoM :a6e:ne.{yerbcs
tIpH BHKoHaHHi wosu:

2_fR,,r 2lr,tg(a + p) + /R,,rl0 ,

Ie ry - KKA uexaui:uy ni.lftorvr.v.
BnsHaqeHi 3 )?axyBaHHrM ,{Box ni,rxorin risa ra rpaBa

uepiauocri (8)lrs pi:Hux ruuoporuipie e:rerrpuqHr.rx rania run-v
eeleHi s ra6iruui 4.

Ta6rau-q 4

TE-l I TE-z TE-5
Jlisa.{acrHHa

l ._ iq I

J . J  /

'1.97 * - - - ; ^ -
J - o  I

BA T{ACTHHA

: a  I i ] 0 .85 1 . 8 7 1 ._18  1 .95
:a (5)r  ( ) )  U.90 I  i .32 I  1 ,44 2,04 t  2 .46 t

3 pe:v"nrrarie po:paxr:Hx1' (ra6;r. ,l) surHo. tuo Brr3FrarreHHq 3Ha.

0.90 1 . 3 2 1.44
AIICHH,fi 3HA-

r{egb ceperHboro pagi,vcy :a (5) He rrpr.r3BoJlirb xo c},rr€Brrx g\.{iH ,- cnis-
ai,fHorxeFrnsx :risoi ra npanoi qacrnH nepinuocri (8). lo6ro He BnJrr.tBa€ Ha
yN{oB }' Halif Horo Vrpr.{N{aHHr BaHraxy ra'Ibr\raMrr.

Taruu rruHolv{ rrroxHa :poSlrru saranrHafi BricHoBoK ripo re. ulo Bn-
3HaqeHHr 3HaqeHb ceperHbofo paai,vc,v ra,'trirrisHlrx .aucxis 3 \,paxyBaHH.sv
po6oru cIIn reprs ,neqo yror{Hloe 3Har{eHHr ocboBoro 3ycg.-r-,r.s npr4TucHeH-
ris ranrlrisHrEx .{Hcxie i :Haqeuss MoMeHrv. ueoSxilsoro nx.f, po3MEKaHHq
r&'rbMa. o.uHax po:6ixuicrb 3 pe3,vxbraraMH, orpr{MaHHMu :a nplrfiHrroro
Merorr.rKoro Bu3Har{eHHr cepenHboro pagiycy ranrMieHr.rx rHcris f,K cepe.{-
Hboro apu$ueruvnoro. He € cyrreBoro.
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ON STABILIT}'I
WITH ORIENTABLE A]

Prof. Ph.D. Ioan S
Prof. Ph.D. Mari

Abstract: The bogt
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1. General Consid
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Jlina ra npaBa qacrr4Hu uepinHocri (8)
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