


llocJe asofiHoro nHrerD[pogagat coorsouenur (2) n onpege-
IrocTotHHEX no.,lytlHM

v<O:#(2, -BLf,z +21il,
prr ,4eftcrsuu Berpa Ha x3olnyryro 6aulHro s ee nolepeqsHx ce-
ttlre-x Bo3HriKaer xpyrrutnft- uoueHr. .{,ln xpyrtulero--MoueuTa
nporr3BonbHoM ceseHxH (z: r) -Moxno 3anltcarb
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nt r- | ,,?! o 1z)lv (z) -v () - (z - tl . v' (t)l dz,
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O6uxi BflA 6auu& r xcxoAfiar cxcrcxr xoop.
nllllat. ,

lae ci - aspoAnHausqecxnfi xosrlQuunenr conporugJrenuf, Berpo-
lory EoroRy; p - nJroTHocTb oosayxa; u - cKopocrb Berpa.
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, ul : #*.,tr -B Lt t +2 LD, v, 1t1: ffi ta F -t.L
To Bupaxenne g cxo6xax npnMer Brla

v (z) -v (4 - @ - I) . v' 0: #/z - t\2 (z + 2t). .

noeJe [oAciaHosxH s no,qhrHTerpanbHoe BblpaxeHne noJryqHM
L

',: !++ry #@ - \z (z t 2t) ttz :
t

HnrerpHporaHue ,{aer

",:lg.Jf + tG- t) (L-st) +zt'nlf-,#, o,.

- - rci: : I ##ffii,fl - ""'* za (8/B | 2In L)

' 2z'-z]dz: - c'PYzq'At \' ,r""',r-rr"' ,
I 3"GaH,P"t" 

)"

* zi (813 * 2ln L) - 2z.lt zl dz.

Buqrcauy onpe4e.renHufl HHTerpaJr

L

:c,'$,t'irz-0,(r *7)*
T

flocxoarxy napaMerp / B3qr npo[3Bo,rbuo, To, noJratat B
HOI' COOTHOTUCHHU l:2, AJIA KpyTsrqero MoMeHTa B n
cetreHuH IIoIyqaeM

M*:c,ptzqLlIL3 l3 - 3 L22 q z3 (8/3 { 2 ln t) -2z3lnzllt2.

Vro,n noropora nepxa re.re6aunra BoKpyr ocx 3a cqer
xpyrruHx MoMeHTOB OnpeaeJrreM u3 cooTHoureHrrq

lLi z3 I 3 - 3 Lzb { z6 (E/3 * 2ln L) - 2 ze h zl dz :

: l? 10,@51 + p? (0,28571 ln p - 0,42176) * 0,500 po --..- 6,s6333 t't
E!
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p: L6l L: tu i H (t *',1:-D-S-:ato-
l+--

. D_d
Tor4a lar yrra ltoBopora Bepxnero ceqeu[c 6aunn rlonyqhu

, --'+#.X D+t[o,oosl + p? (o,2Eb7r rn p -
-0,42176) + 0,500 p',: - 0,0E333 p'1.

euneparypHoe Bo3,u,eficrBHe ugrnoaer ocl rere6aruHtl, cHJtbl Mac-

u npi :rou raKxe co3aanr B ceqeuutx rene6auHl.l ngrn6apulue

(5)

uro rpe6yer yuera. BcaeacrnHe He3HaqnreJlbuoro Brt{E-
cHJr Maccbr Ha lr3rH6'aloulHe MoMeHTbI no cpaBHeH[p c reMne-

HM sosaeficrgneu yqurblBaeM ttx npn6.nnxenuo, n6o roqguii
aenaer gaaaqy uelnsefinofi.. flpe.u,noaaraeu, qro Buaqa,'le noa

sogaeficraueu u3rl6aercq ocu re,re6a.uun, a yxc
norKrpqaprcs cl{rH Maccbt. ,[,rs $srx6atoueto MoMeHTa a

ceqeHHu Ha paccrotHHlt I or Haqana Koop,txHar oI
vaccbl MoxHo 3a[HcaTb
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q Iv (z) -v (r)l dz,
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naroft l.
noAcraHoBKrr B noAblnrerpalrbfloe DHpaxeHte (6) noay.-

L

11 (t)

:1,. nia 4r iL31 3 - l" 13 *3Li l-gL3 L +
+ (gLlot - ta)(lnL -ln/)116.

nripauetp , BH6paH npou3BoJlbxo, Art H3rB6atoulero Mo-
or crJr uaccrJ B ceqexxn c roop4Huatofi z Moxxo 3anlcarb:

:1"rDcA/ ldlnt-23(O.?3Ilf tnI) 1z(3L! 132! lnL)1

- r,.,.0"^, J* 
p3 -3 Ll z - t3 I 3 Li tl dz :
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4:1"nD(a)6 - Macca Merpa rere6aunn c ceqeHfleM aaaMer-
bG); y" - yaenbHHfi Bec MarepuaJla rene6aurxr; V(z) :
\tlzt-3Llzl2L""l l6H h - orKroreHlle or ocn ceqennt !;
r:cAl [3-3Ll l*2Lll l6H Dy - orttroHexfie or octt ceqesuq c

- 3 LZ ztn z + L3 | 3 -g LZ Ll I 6.

p



BupaxeHne anr H3rr.r6alouero MoMeHTa nonyqnnocb
o,[HaKo ?ro caa6o y6uranuar rpyururr or HeKoroporo 3Ha
B CerrenHH l3 llo Hlng B ceqeHHu z:L It, nocKorbKy BnEsHxe
Maccbl yqnTHBaercr n pt6auxexro,,q.nr coxpaueuxfl BEIKJra,qoK
npoKcHMHpyeM 3ro BbrpaxeHne 6o.nee npocrnn, qro He npH
t( saMerrofi norpeuHocrn, ec.nn <pyurunrc noao6parl rax,
lra rpaHuuax nHTepBaJra sxaveHra. Qyuruufi 6u.nn o.arHaKoBbr.

ftpunuuaeu M(z):k(z-Lllz3. llp1y. z:LM (L):0, qro
BcrcrByer oAHoMy u3 ycnoBHfi. Ha apyroro ycJroans cJre.u,yer:

lvl (Lo) : h (Lo - L) i Ll: l,f (1.) - i. nbq Al [13 In , -
-zf (0,333f rn L)+LoGLt *3t3 lnZ)-3ZfrlnZof

+13 13-3L3Lll6.
Orcpaa .u.nR xoatlQnuneura & no;rylnu
ft : 1";dz [t L$ [8 + 6 ln (L I L") + (L i Lors - I L I Lol I 18 (Lo -L)'
ltJ l

12:6;>,aAtHi1u[9+6plnp-8p-l rp?l /18(l - p).

Toraa arrQrDepeHqnaJlbnoe ypaaHerfie ocn rsoruyrofi reae6aurrn
cHrayI MaccH npnMeT Bflll

d2V(z) _h(z-L)
dz2

dtV(z) _ Sklz-L) _
dz. E ri D3 (z) zt

zt EI,
lttlt

8h(z-L)zt
*EiHtDN\tz'l -A(z-L),

TIC
A:8klr.E6H3D3\3.

flocae asofiHoro fiHTerpupoBanfls (7) n onpeaenenus trocrotuHHx
ypaoxeHre oca rsoruyrofi 6aurun npuuer eua

V (z) : A (z - L)' | 6 - A (Lo - L)2 (z - L) 1 2 + A (Lt - L)3 i 3.

(8)

flprr aeficrrru BerpoBoro fioroKa Ha tr3orHyryto 6aLuHro s ceqefilrtr
2:/ Bo3sHKaer Kpyrir{nfr MoMeHT

L,P
il,(t) : \ 0,5c. pv? D (z) lV (21 -v (l) -v' lt) (z - t\ldz,

I

I

noacrasH!, (8) e caaraeune no,rlu[Tetpanbnoro Bbrpaxeunn

v (t) : A | (t- L)'-3 (Lo- L)' (t- L) +2 (Lo- Llsl 16,
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v' (tl :A13(t-Ll2-3(Lo-Ll'2l 16-

Toraa a.na Kpyrtlqero MoMeHTa rlonyquM

rt
e 
: c, P ts2 H D r A 

.\ -ru 
k - L\t - (t - L\3 - 3 (z - l)(l - L)z I d z.

I

blqHcIeH[Ie HHTerpa,'ra aaeT
L

I p" -s rz + z L" - Li, z - (r - Lytl z -J( - L\2 *
I

+3 l Q - L)zl zl dz :6 L' t - 7,5 L12 - 7 La l 6 + 8/3/ 3 +

lsr

+ (3 tz L -2 t') (ln I - ta L). (10)

Te,rbno, Kpyrqquft uoueHr or crr,r Maccbr rr gerpoBoro no-
B Irpot.I3BOJIbHOM CeqeHH[ 3angUIeTCt B BHAe

1l1oQ1: c'912 ?D1 A 16 L2 z -7,5 Lz2 -7 I-3,'6+8zxl3 +
1- (3 Lz" - 2 z[\(ln z - ln L)l | 12.

orAa 3HaqeH[e ytna no8opora BepxHe[o ceqeH[t rere6auHr{ or
Maccbr r.r BerpoBoro noroKa onpeAeJrHM cneayot{uM o6paaox:

L L

, = ( 
Mre\a, _c'pzt! HDr A '4 I z".,V,k\ dz:' 

tl At, t2.^oiatD^1t / 
""

L

: ^c1J-"-.-A- | $ c 
"' -T,E Lzs ^ T Lx zi 6+ 8zBl3+

3r Gd H, D212 )"'
*lnz .3 L ' zt,-226lnz-3LlnLzr l2lnLzcldz:

4c,ps2r*aAl(9 * 6,3 lnF-8F- I t92) f rct"",_Z.SL* _- 27rAE6 r'(l -p) i 
'

77t16 y8z', !3*2lnLzs - SL ln Lza * 3lei ln z-2zGlnz)dz-
3HaqeHHe orrpeaeleHfloro HHTetpaJla :

'(6Lz z. -7,5 Lz' -7 Lr z? l6 { 8 a6 / 3 * 2ln Lzr - SLln Lx$ *

Lzi ln z - 2zG ln zl di :LI [- 0,0032312 - I,2 p5 + 0,2917 p{+

9l



{ p'(0,2857 ln p - 0,4917, - 9r (0,5 ln p - 1,33311.

.4rc yraa noBopora aepxuero ceqexHt [oJryq[M

1-f ,oEL!!#!!-e#[e+olrn!-8p-r/p,t.[0,2stzpr
-l,2 pr-pr(0,5 ln F-l,333) + p? (0,2857 tn p--O,42t71-
Tarrx o6pasom, .qnr yrula noBopora Bepxuero ceqenBi
nps o,[HocTopoHHeM reMrrepaTypHoM HarpeBe no,[ Bo3A
Derpt H c yqeToM rpaBHrarlHoHHltx cHJt Maccbr 3ansueM

r,il€

t : "jJ;i-ot '#t# [0,005r + p, (0,2 857 tnp - o.42tl)

* 0,spo - o,*tt pt * ###hH' (t-+ \)' 
I e -[ 6 p rn p

8 p - I / p'f l0,2st7 91 - t,2 Po - po (0,5 ln F- 1,333) f p? (0,2857 inp

- o,42tl) - o,ocl2gt2l : c' lozaLt a' (-!-t r)' 
Il o,oos r +3rOD D'7" t'

P1 (0,2857 tnp - 0,4217) + 0,5 pG -- 0,0833 p.l +
.3Wto,2srzp.-1,2p,'-

- p.(0,5lnp- 1,333) + pr(0,2857 ln ? - 0,4217)- 0,00328121).

V,rrruaar, qro (l+.T)/y:l/0 rr l*f:l/(l-p), oxoxuarearxo a.rr
I nonyqaeM

e:l'e"",1{ Orlo,* r,ir; #1, (ll)

, _ 0{p5l + p'(0,2857 ln p - 0,4217)+ 0,5p0-O,ottttU'l
' 

P3(l - B)l

r,:9 +6FllF--,8,P - t,9t x[0,29t1p.-l,2pi - po(0,5 lnp-(l - pr

- 1,333) + p?(0,2857 lnp-O,42t7)- 0,00323121.

flo,4crarna r Qopnyaur (5) x (ll) napaMerpbr, xapaKreps3yrorqre
gra[Ko-rrexa Hr.rqecxre csoficrsa MarepHara n xouctpyxrirrue oco-
6erl*rocru OcraHxnscxoft Tene6aurHr!,- a rarxe napixerpu, xapaK-
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Ion D= 18 u, d:8,0 M, cr:1,0, 6:0,4 x, p:1,3 rr/ns, Il:3E5 r,
: 12 

jlf lbpap' v:22M0 HlMl, GB:7,7.tS H/mz, E :0,lEX

cocroqHHe BHeurnrlx ycaoanil, noactttlTaeu yroJ KPy-

lOtr H/M2, u:10 rrr/c, A1:lf on coorBercrBenHo cocraBnr g:
O,l7U' u 9:0,173". Pacqeru yrna Kpyqeugr noKa3uBapr, ttro

BEIcoKtrx 6auernr,rx coopyxeunfi' ero BeJInqHHa cocraBrter ae-
aoJrn ceKyH.qbr aaxe IIpn sHatluTeJtbHblx Bo3.u,eficTBt{tx BeT-

H corHua. BHHoc xe qeurpa o6u,rno BHnoJIHtIor npu o6aarHoIi
oae l| cra6oM aerpe (ao 5 n/c), nogrou] KpyqeHHe crsoaa 6aur-
MO)I(HO He yq[rHBarb npH BblBoce lleurpa Ha uoxraxxui ro-

Crallr [ocrynrr! r 9clrorrcrr. l?.01.91


