2U3HBELY U2 SRSOFFANPLLENTE UNIMGTRLED SELBUUALP
H3IBECTHA AKALEMHH HAVEK APMAHCKOH CCP

lﬂ‘-]u_tvllﬂh.lim KXYV . -L":_:. 6, 1984 Moxannee

VAR 539376

OB OHTHUMAABHOM [10 BBICTPOAEMCTBHIO PEXHME
H3roTOBAEHHMA CTEPKHEH M3 HEOAHOPOAHO
CTAPEIOILEND BASKOVIIPYTOIO MATEPHAAA

AFPO3J0B A. .

HC‘.‘.‘;Q,EL_\"EI"EEI 3ajJava MHHHMEIAUHK BpEMEHN HATOTOBALCHMA CTEfRIIA HI
HEOIHODOAHD CTapeIoniero BASEOFYODYIOro MaTépHana TApH OTDEHHYEHEN 13
MaRCHMAADHYIO BEAHYHHY IE;}DI'IIG& CLH CTERKHA. HUEEHEEID, HTD rTHMaAsbian
n0 GMETPOACHCTHHIO CKODOCTR H3TOTORAEHHN CTEpIKHA NpeicTaBARET cobon
RYCOMHD-NOCTORUHYIO (WWHELUHID, EMEOILYID He GOAEE OJHOH TOUEH TIEDEKAN-
HEHHA. l‘lHE."LEiII!!I{J H3¥YU¢Ha 3aBHCHMDOTE TOYRA MEREXAIOHENHA OT HNapaMEeETpOR
HAAAUA,

1. Hocranoaxa satauu, Paccmorpiy TADCKYI0 AShOPMALIND CTERIIA, Ha-
FPOTORBASHHOTO H3 HE[JJ.H&P‘U.IHD CTa DERMLL e B"HKGFHP}TDI‘D -HH'IE‘P[’_IE.’LE. BH.E—
aem oce Ux, sHanpasaennyio szoan HelTpaabHoll ook CTEQIRHA B HogedopMA-
poeankom coctosmnn. Hanaxo koopannar wa ocn Ox BHOEpeEM B ASROM KOHUE
crepmna. Obosuauny uepes L aamuy crepmnn, uepea [(x) — moment npep-
UKH CTEPHHA OTHOCHTCADHO HEHTPaAbHON ocH B Touse X, a 4epes @{x) — Mo-
MEHT HATOTOEASHHA 3AeMOHTA CTERNHHA B DKPOECTHOCTH TOWMEH X, ({L.'\H onpeges
sennocti moaomen ) = 0, a(x) = 0.

BTU‘ YCOAOBHE OFHAYAET, YTO fTEpH':‘."HD HATOTABAHBASTCA, HAMHHAR C A¢HO-
ro KoHpa, CHDPﬂﬂTb HETOTOBARHEA AAEMCHTH CTEp®HA B anEth}[DEI'J[ TOYEH
¥ ofoamaunsm vepes tix)

dx (x)
dx

ulx) = (1.1}
Byaes cuwrare, uTo smoayap ynpyroMruopessol Jed0pMauHi MaTepHaAa
crepmun L nocromnen. Mepy nossyueern evepmna sazagum 8 suage [1, 2]

Nt =) =2 (z)[1 —exp (—1 (t—=))]

Haecn @ (+) — ABamAn  HempepHEHO  AMQMPEPEHUHPYEMAN MOHOTOHHO yObie
HEMMO AR (PYHRUHS, HpPHHHMAIOUWAR TNOAOMHTEABHL® apavedds, ¥ = U — no-
f':‘ﬂﬂi[i['u”i HDal]}LFrH!LHEHT.

r[ﬂL',i;'l"..".CHﬂ!'Mi UTH 4Yepes BHEMA T" } {] nocAae DEOHYAHHS HITOTOBACHHA
CTELMEA R OHeMY OpPHAGKEHA HEFGY3KA, COCTOSILAN H3 TMOoNepedHDd pacnpeic-
AEHHOH Harp¥ssH HnreHcusnocts J(-)
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glx) =0 (L2
W CmuMaomen cuan P, HanpasAenton napasseasno ocH Ox. Bygem cwrratn,
4PL:
i

STO CYWECTBYIOT NOAOKMTEAbHble noctosmume [, /. Takme, uro
<L < Iy n ara nwoboro £|[0, L] sunoasserca nepanencrao
h<I(x)<1, (1.3}

Jedopmauna ¢ (1, x) u nanpasenne o (f, x) 8 Touke ¥ B MOMeHT BpeMeny
1= Et{f—} 4+ T, cBRZAHD COOTHOIDEHHEM

!

(=0 oG gL N, ()
L)+ Ta

E‘}’AEM HECALIO0BATE ABDOPMAUMIO  CTEpMHHA  HA  HHTEpBEAAE  BPEMENE
fell) T, a(l) +T,+ T| ¢uscuposannoit arwast T. Obosnaunm uepes
o(t, x) npornd HeATPAALHGH  OCH  CTERMIA § TOMKE X 8 MOMSHT BpeMenn [
pﬂt‘-CMOTPH!-I ABAa BH1A YCADENI 3KPCIACHHA CTEpMHHA:

A, AeBpiit RoHen CTepHMHA MECTKO 3AWEMACH, NPABBIH KOHEL CTEQMRHE
cnofogen
do (f, 0)

o, =0, -ZZl g (1.4)

E' foﬂblﬁ H I'[FI..'-':It"l.'f[i‘:iI KOHUIBl CTEQHHA WafHHLHD FarkpCOACHM

vt 00=0, wit, D=0 {1.5)

Oooanaunm yepes M(7, x) momenr sHewnnx ena, AEHCTEYIOUWHY B MOMEHT
BREMEHH { na uactn CTepRNa, pacliOARCHHYI NpaBoe TOMKK C HDGP,&.HHHTOE
x. Coraacuo runoTese MADCEMX ceusirni ipyurgas (-, - ) YADBAETBOpACT HEH-
TEFpO- AHgpepeHUHAABHOMY ¥ PaEHEH IO -

Polt, =) 1 B Mt x}_ 'i_ e i e e 3
ix*  lix) ‘ & t_]jTM"ﬂ )= lp =2l
—exp (— 1 (=) (L5

¢ rpadryHman veaosnamn (1.4), (1.3).
O6oanawmy sepes U ymomecrso waMepuyuix Qynsusn #0-), aas nowrs

seex x £[0, L], vacuiersopmiomux mepanencray

0oy < ulx) < up oo (1.7
HEPEs @ — MAKCHMAABLHDE JOTMYCTHMOE IMAMEHHE NporHba oCH CTEPHHA, a ue-

pe3 T*— MAKCHMAABHOC JONYCTHMOU 3HAYCHHE BOCMOHH H3rOTOBACHHA CTEDH-
HA, r][Jﬂ'Maﬂ dajada ONTHMaARHOTS TIO ﬁhlﬂTpﬂl,ﬂ.L‘ﬁcTBHm pEHHMa HITOTOHAC-
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HHA CTepMHA COCTOHT B ONPEJCACHHH TakohH PYHRUHK u.{_}_{ U' aAn HUTupDﬁ
S

sesittnna (L) npuHmMaer MAHMMaAbHoe anadeHME W BHINOAHACTCA HEpaBEH-
€THO

sup sup |o(t, x) | <a (1.8)
o0, L] el Y T M) 4 Te=T]

Huofcraennan 3azana onTHMaABHOrO 0D GHCTPOASHCTEND PENHMA HATOTOR-

ABHMN CTEPHHA COCTONT 8 onpeleaeHin Tason yimkgnn (- )& U, np KOTO=
[OH BeARMHHA

sup sup lolt, )|

200 L] 0C[nil) T li+ TebT]
APHHEMACT — MIHEMAABHOE SHENCHHE W sbinoauscres wepapencran o (L) ==
=T, Ctpnpmy.nltpuiuullur neille 3agaul nmpelcTasanmT coloil Bazaul onTi-
Mitaagen }'CTDH‘!HHIW.TH CTepMHA N0 "[ETI'EII}' Ha EQHEHHOM HHTEpBase BpeMe-
it |3] Pewesin npaMofi H ABOHCTBEMNOR Apaa%H ONTHMEIAEHN COmNLaKT
n caeayviomen esmmeae. [lyers o — Munpmasnioe anaveume OrPAHHYMCHHA Hi
MporHd CTERMNA @ NPAMOH 3a3aMe, npN KATOPOM ONTHMAADHOC BpeMA Haro-

TOBAEMHA CTCPMMA He TIPEBOCXDAMT Jq. 10r3a d — ONTHMAABHOE UHANCHHE ¢

QPHEUHOHAAD  hAYeCTBA M JHCHCTHEMMON 3Alade, M OTMTHMARABHME FHpALAE-
HHR | ﬂpl:ﬂﬂﬁ W AROHCTBDEHHON 32&%aX COBNAAAIOT. Qﬁpanm. NYCTH T,* —
MHHHEMAADHOE JIHANEHHE BPEMEHE WIrOTOBACHHA CTepmHA B ABGHCTREMHON 3a-
Adve, npM HBTDPDH MAKCHMAADHOE 3HaYeHHe npunrﬂa OCH CTepMHA He NpeRoCc-
xoant . Toraa Ts — onriMmassuoe BEMA M3IrOTOBACMME CTCPIHA H TPRMOIl
ZRA89¢ H ONTHMAALHME FIPARAEHER B NPAMOH ¥ 1BOHCTREHHOWH Bajavax CoBTIA=-
AAMT.

2. Mpeobpasosanue sagouu onTususauuu. Beearm ofoanayenin
Uall D=0 (@(B)+ Tyt L) —ov, (a(L) + Ty +4, x)
Qs{tr x}=‘“s{'1{£'} 4 -T&‘I_f: .T}

L

ma(x) = j'qﬁm—st @2.1)

L L
L—x i e
my(=——2 | g(idi— g () — 0 &

3aecw vy (-, -) —nporub ocm crepmsa B caysae A, vg (-, +) —nporub
ocu crepmun B caysac B, Ha coorwomenus (1.6) caeayer, wro qynx-
uuk g, (- -} ggl- °) yaosreTROpAOT MHTErpo-AnPhEpeRIHANBHLIM
ypanHesuam

"y, (¢t x) 1y P [ i lt, x)

' d .
P — " —_— e fa Ly =—
dx* !(x) E jy“{ %) e 9 («(£)

L5
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—a(x) 4 T+ 90 expf—w'—:m]m}—

mal) 1 Fetall
- A+ Epa(D) — () F TN —exp(—10)]  (22)
5“#;“-&'}__ F ]y,;{f-x] _"': o e
Fxt = I(I} |. E . HE{‘! J.’-} ;':[‘F {“‘LL}‘_
() + T 2) (1 — exp(— 1 (e — e} -
x)
T+ B (e (1) — () T (1 — exp (=10)]
& rpaHHYHBIMH YCAOBHAMI
dy, (4,0 :
| g, lt L) =0, J"—"ﬂL ) 0, putt 0)=0, wplt,L)=0) (2.3)

' B nouAOmERMH NOKA3aHO, 9TC NPH  AI0O0OM  JOTNYCTHMOM YAPABAEHHM
a ()6 U gyamgun gy (-4 +) ygl-s -) npHHMMAOT HEOTPHUATEALHDIE 3Ha-
| SeHiA o npH (HECHOOBAHHOM X MOHOTOHHO He yOmBalr no L ITearomy onpa-
HHMEUHN Ha MAKCHMAaAbHOP 3HaweHMe nporefa DU CTEPHER (1.8) momuo 1ne-
PEﬂHEaTh B BHJE

sup. g (7, x} <4, sup yp(7, x)=a (2.4)
A 200, 4]

Onpeaeam gyncwmn g (+), yh (-), gd (), gh (0 ) gA (s ) gs()s
L) gk ) g (e 1) no gopmyaam

dyy (T, x)
gl =a(x), L) =y, (T, x) #ilx)= T
i AR
L D =gt B B )= i};f— 7 (%) =y (T %)
- d ¥ dy: (¢ x)
y_‘r.(x}=yﬁ—i,x£= gh ity x) =gyt x),  palh x1=-—ﬁa—-
Cucrema ypassenwit u gopme Komn
- gy (x) _ dy'(x) _—
1 dx u{x}, dx =¥ ()
= T
() o P [ L lolT oty )=
_d_x__ fl:x] o uyl:.'tvxj 32 ["P{ u'E'L"[ :'

—glx)+ (1 —exp(—7(T—7))N]d ) —




~ M (1 B (T4 g (D) —y (<) (L —exp (— 1 T))]

El{x)
L:‘;I}Zyiui X} {2'5)
Sl B e P s Bl s
dx f{x}{ E a_&y{’ 351[?(u|y{}
— g (x) +5) (1 —exp(— 7t _:;;.}]ﬂr:}
_g}iﬂ] [1+ Eg (T, + y(L) — y(x) (1 —exp(=11))]

C rpadHYHbIMI YCAOBHAMH

g (0y=0, g'(L)y=0, g(O=0, y*(t, L)=0, ¥, 0)=10

GHECHBAST H3MCHEHHE NepeMeHnblx © HujexcoM «A», [a me cHetema ypasue-
HitH ¢ TPAHAUHBIME YCADBHAMH

g0 =0, g(0)=0, y(L)=0, y*(t,0)=0, y'(t, L)=0

oRHCBIBAET HaMeHenne nepevenubix ¢ wEAexcom «b». [Nockoanky sua cuevemum
ypasmennit axn cayugens A u B oaunaxos, 8 gaavneinieM HHACKCH s 1w by
fyaem omyckath.

O6oanauus uepes g+, u), o'+, w)y g (-0 a) g oa) gl )
pemenue cuctembl  ypassenuit  (2.3), cooTsercrmyiliee  ynpasAeHWIo
af-) €U, Bagaua onrumMaAbHOTO GLICTPOACHCTBHA COCTONT # ONPEACASHAN
dyrkaiin z.(-) £ L, susEMusnpyoueil kpuTepul kasecTna '

it =g (20 (2.6)
AP HANHSHI OrpansueHi
sup yix)<a 2.7
em (x) S

3. Pewenue 2ajauu ontusmuscuuu, Pemenne NpaMoH 3ajadd onTHMA3a-
pin (23)—(2.7) 6Gyzem ocymecTBAATH MPH NOMOUIM MeTOAA (YHKUHE WTPA-
qa [4]. PacemoTpus  TNOCAEAOBATEABHOCTH MOAOMNTEABHMIX  WHCEA {A.}.

lim A, = 2o, ¥ NOCASZORATEARHOCTL 3a43Y ONTHMHIAUHH (PyHKUHORAAOH

x; .
Jofua) = f{a) + Aﬁj {max[y* (x, u) —a, 0]]%dx (3.1)
i

Ofosmaunm vepes u, () € U ontumarpnoe ynpapaeide B 3agaue (2.5),
(3.1). Aan awbore n=1, 2, ... enpapesruBbl OUEHKH

3z




I
0< A, j (max [t (2, wa) —a, 01 dx < [, (us) < J, (ued = J (us)

o

Ha ROTOPHIE BOITCKALT PARCHOTEOD
L
lim Elmax (7 (% ws) —a, O] dx =0 (3.2)

T+
L}

Mukcupyem HEKOTOPOE ADIYCTEMOE YNpPaBASHHE wl-}Yell » zony-
cTHMOe NpHpamenue ynpasaenua Au (-}, TO eeTh Taxoe npupaliexue, npu
koTopom ympasaenne w(-) 4+ du()E [/. O6osnauum suepez 7(-, u),
wit(-, mw) a(e, ), v, e, u), 7, ¢, i) pemenne CHCTEMDI HHTErpo-Aud-
epenunarbubx ypanuensit

a7 (x) _ o

__;];._...\ A (x), I (%)
d_"[‘} ._‘: :| T .
b o A L 'J';’_x ey 17-1 T, x —H @ L gL, u)—
Sy ant ”}& i ‘.{.]dt[,“n.ifz)

—ylx u) *'-'1}{1—&:-:]::[—1{?"—:}})];1-.}'7

-
d [y

S A = 2 o Lo o e

[ Sy (t, x, u) Y {dr{?'n-i-y[f )

e N0 - exp{—ﬂ?—fﬂ}]ﬂ’f—

_E} E{Tn_rl gL, oy —y ul) {1 —exp(— 1T}]}[7}(LJ + 7(x)]

I{x) df
ﬂ_ii = (%) (3.3)
E’i“rr} N 2 Mﬂ._rri": _r-ﬁ— T - ; —
dx - f{x}[ E .Yq“ }m[‘?{nf'ﬂ':*{‘!“]

]

— gl u}+-n1vexp{~1u—famch}+

I

P : g [ a9 i
1-'1- s "FEI Jl-r-rr ==
—'-.i x}ﬂjy( x, u) = ld‘.{ + y (L, u)




— p/(ey 0) 1) (T — exgr (— (¢ —ﬂm} o=

= “;  (Tobg (Lyw) =y (5, w) (1 —exp (— 1) 2 (L) = ()]

2 uepes Y (-, u), T.(+, u), b=y -y @)y 92(-, -, u) — pewenne conpames-
Hol CHeTeMEl ypaBHeHnit

di}.ix} = Eﬁxﬁe{x} + 24, max [y (x, v} —q, 0]

dislx)
dc

—E{x,\

T
Ol x) P faltie) [ . o 0 i L
&  ILx | E ,J'”' )Gl (ot ullua)

— bxy o)+ ) “—"—'“P{_T{"_f}”idf}_ (3.4)

“P f(xl——[wfﬂ C YLy @) —= g, )+ £) (1— exp (=1 { T— )]

by (2, )
dx

Cpannunnie yoaosus gas cicrem yvpasueans (3.3) (3.4) sazazum » sHge

=— 5[, x}

— B eAyuae A:

10 =0, F(L)=0, F0)=0, ¢ L}=0, +(t 0)=0

ok _ o (3.5)
':"1(&] =0, 4(L=0, ity 0) =0, 9.t L)==
— & cAyuae B:
1{0) =0, (0)=0, Z(L)=0, +w#(0)=0, ='(t, £)=0
(3.6)

‘l"_ﬂ(u} =0, IE(LJ =0, Y (2, 0} =0, d.(4, L} =0

C nomompio cTanzapTHMX OLEHOK HETPYANO HOKAIATH, WO CYIHECTRYET
MONOMHTEABHAR NOCTONHHANA Oy, Takad, 5t arn noomx  LE[0, T, x£[0, L],
a(:), u(-)+ du(-) &€ U sunornsmiotes neparencrsa

|y (x, w4 Ba) — g (2, 0) — n{x, )| <o Al

[0 e ut ba) — 5 (x w) — 7 (x, 0} | < ey Buli,

|9 (s 2+ 80) — P (3, ) — P (x, @) < ey bul, (3.7)
|y (6, %, o+ 2a) —y'(t, =, u) —2{E x, u) | < clﬁﬁuﬂ
|y® (4, x, u+ du)—y*(t, x, u) — (L x ) <ol dul},

54



[Mpeacranium npupallenie GYHKUHOHAAS (3.1) & snae

Af (@)= ] (u+da)— ] (a) =
L
2. 5 [Au(x) + 244 max [y (x, ) — a, 0]%* (x, u)] dx & Ra(u, 8u) (3.8)

Ha nepasencrs (3.7) caeayer, wro aas Aw06oro fi CYMECTHYET NOADMHTEABNAR

nocromiaan e, (1) vaxam, wro axa awobux wl-); u(-)+ A (+)€ U cnpanea-
AHMRA OUCHKA

| Re (s 80| < ca(m) |8l (3.9)

Mepemtues panencrno (3.8) ¢ yuerom coornomennit (3.3), (34):

3
Af, (u) = jhu{x}‘ h{:. u}d’i] de + Ro(u, Au) © (3.10)

Ti¢

K (x, u) = b (x, ullpy o JIE.',I:f.::Tmm % (Toty (L w)—

T

—y (= @)Y (1 —exp(—1T)) + ﬁ"—_’t Ty 4+ y(Ly u)— g (% 2)+2)(1 —

—exp(— (T L2 |

:
+ frute | OSSR SRS

—yg(x, 1)) —exp(—1t)) +

+S${T,+ytt. ) —g e a) (1 —
(1]

—exp(—p(t—oy LLEx -f=] dt @311)

Ha coornomennin (3.9), (3.10) u sneobxozumoro YCAORHSE ONTHMAABHOCTH [4]
casaver, uro aas nours scex x € [0, L] ssmoauserca pasescrao

T jx{a. W) 0
(%) = - (3.12)
ug, eccan 1+ EK{E, w) ds <0

L]




B npusomenus nokasamo, wro Anm  ABmix te[0, T, x&fo. L],
(-} U peimoanmiores HEPABEHCTEA

Taloey )20, bult, x, u) >0 (3.13)

Hs srux ouenox w ceoiicts pysxuad e (), ' (-, -, -) caeayer, uro angm
awbarx x £[0, L], u(+) € U smnoanserca HEDAREHCTHD

K{x; u) =<0 (3.14)

Ha coorromennii (3.12), (3.14) CAEAYET, uTO Aufio gan awboro x &[0, L)

Ao

cnpasegamsa ouenxa | }-J K@ ) di >0 w onrumabuoe yipanasnue
1]

HMeeT BUA u, (%) —wy, AMBO CywecTmyer towuka 2. (0, L], Takan, sto

T

14 ll K% uw.)di=0, u ontumarsnoe FIPABACHAE HMEET BHa
R
s 0 x<x,
ai () = { i eoan 0 x < (3.15)

| ttay ecan xn < xess L

[Toraras gopmassne & nepnos caywae X, = L, noayuum, wro onrHMaibioe
ynpasacHne B sagawe (2.5), (3.1) umesr sua (3.15). Coraacuo reopeme
Beitepuitpacea, 13 nocaegoBateAnocTH Touek {%2] Momuo BEIGpaTh noanDCAE-

AOBATEALHOCTh {xnil. CXozflywen K Hexotopol roure x€[0, L] O6o-

3uauuM uepes uy(+) ynpasienne suga

i ()= ty, etan 0w x <7 v
[l v - -
iy ecAn xo<_x <L

Ouesuano, uro nocae 0maTesbHocTh hvERIH |'”’{J;{'}| CXOAMTCR K (QyHK-

unn oy (-} B Hopme npoctpancrea L. Ma coornowenuir (3.2), (3.7) cac-
AYET, uTo AAd awboro x[0, [] cnpasesanpa onenxa

0<yl(x, ) <a (3.16)

Hs coornowennit (2.6), (3.1) ebirexaer, wro aam aboro =1, 2, ... Bhl~
TAHHETCH HUPEHEHCTBD

H{L! ”nk}‘g,frnk {u”k} %jnkh"&j = LFUL; ity)

Hepexoas 8 arom cootnomwennn x NPEAEAY TIPH My —= 00 M YuMTHIBa® OUEHKH
(3.7), noavann

g (L, ug) <y (L, uy) (3.17)

Ha coommomennii (3.16), (3.17) caeayer, uto ynpasaenne ug(- ) & U naamercs
onTHMaseHEM yrpasaensem & sagase (25)—(2.7). Chopmyanpyen aror pe-
B:rr.ﬂ.]:r.TaT BE BHAEC TBDFIEM]JI. .
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Teopema 1. Cxopocrs HMaroToBAeHHS CTEpmHA H3 HCOAHOPOAHO CTa-
PEIDILErD BAIKOVOPYFIOCD MATCPHAAR, MHHHMHIHDYIOUIAA BpeMA H3TOTOBARHIEA
CTEPWHA I'IPH HAAHYHH m‘pa}mqerma HA MAKCHMaADHOE IHAYEHHE I'[PD'I'HEIE. OCH
CTEPHIHA, TMPCACTABARET COO0I KYCOMHO=MOCTONHHYH (PYHRUHI, HMUOWYo He
Goate DAHOH TOUKH TIEQEKAIOMEHHA KAK B CAYYAE MECTROrD 3aMIEMACHEA DIHO-
[0 KOHILA CTEREAR, Tax H 8 CAYMAE aPHHPHOR onopk oGOHX KOHLOE, Ha nep-
B0M HHTEpBAAES HROCTOAHCTREA ONTHMAAbHAN CRCEPOCTh NPANHMAET HaHMeHbileo
BOSIMOMHOE IHAYCHHE o, HA BTOPOM HHTEPHEJ’LE— panboaboesd BOIMOMEHOE
ZHaveHHe .,

YuHTHBAA CABAZHHETE BMIIE IAMEYANHA O CHEH3H  pelieHHH TIPAMOH H
JH{TH{:'J'BEHHDﬁ Falayq ONTHMH I H, H3 TEDPEMN I JIAY M CAEAVIOIN e
FTBE P AEHHE,

Tf_'l:lpﬂ‘.\-'[a 2 C}cnpum'u HArOTOBACHMA CTEPIHHA M3 HEODIHOPOXHO CTa-
[ENIErD BAIKOYMNPYTOTD MATEPHAAR, MHHHMHIHpYIOWAan MAKCHMAABHDE 3HA-
ueHHe npor#ba OCH CTEDHHA TPH HaAHYHE OTpaHHYelid Ha BPEMA HITOTOE-
ACHHA, NPEACTABANRET cofmil KYCOMHO-TIOCTOANHY IO YHEIHIO, HMEIOUIY He 0o-
ABe DAHOH TOURH MEPCRATEHHA KAk D CAVYAR MHECTHOrS 33IDeMACHEA OAHOTO
KOETIA CTEPHHA, Tdk H H Cayuae WAPHHPHOH ONophl OGOHX KOHLOE, Ha TEPBOM
HHTEpBAAE MOCTOAHCTBA ONTHMAADHAA CKOPOCTH MPHHHMACT HAHMEHBUIEE BO3-
MOMHOE 3HaYeHMe [, Ha BTOPOM WHTEPRAAE — HabOOADINES BOSMOMHOE JHAME-
HUe Uy,

4. L.EHE.-"[EHHI:HE uccAgAoBaHME A 0N OATUMIAPHOLD YPO8AEHIT, CDF.‘L‘ET_"
WO FTOepaAeHMI0 TEopeMel 1, 3agaua CNPEASASHHI ONTHMAAGHOTE MO OHCTpO-
ABHCTEHI PeuMa HETOTOBACHHA CTEQHKHA CBOJIHTCH R 3ajade MHHNMHIAURH
AMHEHON PYHKIHH OIHOH NEPEMEHHON X,

2 (L) = Luy — (up— w) xq
nps waauuayn orpadidenna (1.7) # moker OwiTh pewena ¢ NOMOIBID HABECT-
HBIX UHCACHHBIX METHA08.
Bhiro nponeieHo wHCACHHOE pElIEHHe 3333 H OBICTPOIEHCTEHA JAR CAY-

YAR KECTKOPD 3ameMAcHiA aeBoro xouua crepsus (caysain A), Jas nceae-
AOHAHMA ORIA BLOpdH CTEPMEHB TPAMOYTOABHOIG MONEPEMHOCG CEMEHRA AAH-

wet Lo =4 w, mupunst b =03 s, rormunm i = 0.2 v, waroromaeHHBIA M3
FAHHOSEMHCTORD NOPTAANIUEMEHTS, NAPaMETPL KOTOPOID COJEpMaTea B pa-
fore [3], Aasm meammun &, ., T, Guan opHHsThl 3navenns M, =1 eyrim

, = 5 eyrim, T = 2 cyr. Briao nposeaeno 4HMcAENNOE HCCAEJOBAHME 3aBH-
CHMOCTH OUNTHMAALBHOMD BREMEHM, 3ATPAMHBAEMOTO HA HATOTOBAEHHE CTERIKHIA,
2, (L), 0T BeAHYHED @, OTIPEASARIONICH MAKCHMAADHO 1OTIYCTHMEIH TPOrHD OCH
cTepmisA, H BpeMeny |, Ha KOTOPOM NPOTHE CTERHA HE I0AMKEH NPEROCKOANTH
FaIaHHOrS AHAYEHHH ad, PEH}'ADT&TW qHCASHHOTO HCCAEACBAHIA TIPHBEZEHN Hd

(hHT. 1.2

Ha gur. 1 xpusasn ¢ somepom N orsesaer anasenno T = 10: NV cyr.

10

3;'1.1‘-:{:[1 fy — MARCHMAALHOC JIHAYEHHE ElpDI‘HﬁH. B MOMEHT TIPHADKCHHEN DHED-

N
Ha ipur. 2 xpusan ¢ novepom N orsevaer amausuuin a = (1 + )an,
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Hell HATPY3RM NPH HAAKUIN TOABKO ynpyrux aedopmaumni. O6wmi sni wpi-
spix Ha Pur, 1, 2 noxaisisaeT, 4TO MHHNMAALHOE BPEMA HSTOTOBACHMA CTEPH-
HA ¥DEANYHBAETCHA TIPH YMEHDUEHHH IHAYEHWH mapaMeTpa 4 H OpH yEBEAHYE-
Hilll 3HAYENHA NapaMerpa 1.

b (L)
A
i
{5
-
L
T

2 15 W s

O, 1.

L e
Fil

o

=
I

L i 1 L
! fi a u 4 - 50 Teom
@ar: 2.
Jameuanue, Bosmomnn passavibie o0oDILEHHA HCXOIHOH NOCTAHOBH
3ajaun ONTHMaabHoro OHCTROJCHCTBHA: OTCYTCTRHE NOAHOR WHGpOpMamni o

BHEUIHHX BO3JEHCTEHAX, BEPOATHOCTHOR OHHCAHHE JeHCTBYIOUIHX Harpysor,
HAAHHHE CAYMAHHOH COCTABARIOWEN CKOPOCTH H3FOTOBABHHA CTEPHHA H T. I.
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Honpobueiii anarna sajay ontAMHsauss am @ padotax [6, 7]. Meroa pewe-
HEA 3a1adH ONTHMAABHOTO OBICTPOLCICTBHA, pasBHEAEMbIH B fauHOW paloTe,
MOHET GHTH TPHMEHEH K AMDOH W3 aTHX 3agay,

Hpuacaceriue,
Teopesa Obosnauum depes 2, (-, -) pemeune nwrerpo-gupdhepen-
UHaALHOTO YDanHEHH

¥

=z (t, -x"ﬁ _ -—-f(‘k’] I I':l' _.{-}_i_g _t'}_" fz, x)dt 4 ;ll:t. I}] {41}

dx?

£ FRAHHYHBIMH | VCAOBHAMEY

oz, (£, 0)

=, (6 L) =0, G =0 (4.2)

a aepes zg(-, ) — pemenne ypanuenna (4.1) ¢ rpasnusniMs ycaosHaMN
400y =0; A6 Ly=10 (4.3)
Mpeanoxousss, ure @yusunn [(-), g+, «, + ). R, -) nenpepuimuni 1 cynse-

ETHYIOT NOAGHHTEADHME noctoadube [, [, &, . TakHe, uTo FAm Sio6hE

el Tl x&{ﬂ', L] smnoanmioTes nepanencTEa
ﬂ{hmﬂﬂiﬁ<£ﬁ 0<a(t s ) <qn 0<h( x)<h (44)

Toraa axn awbmx €[]0, T, x€[0, L] dymxuuu =z, (<, +), zu(++) npu-
HAMAIOT HEOTPHUATSABHBIE 3HAYCHMA,

O6oanaunm uepea O(:), M(:, ) pemennn obownosennnx  AUQPepen-
UMAABHBIY YOEBHCHHI

atb{x,%

L j@) =0, L4 f () (x, H=0

C Ha4aAbLHBIMH VCAOBHAMH

(0} e (E, E)

i

0(0)=1, =0, @G =0, =1
H3 coornomennd (4.1)—(4.3) ecnesgver, wro Pymsumu z, (-, -} zx{ *)

YIOBARTBODHAT HHTErPERABRHBIM YDABHEHHAM

ﬂ%ﬂf?ﬁ(WL~HJ“&JPSHEJJah¢m]P~

[ED {x; E}f{?}[ﬁ{f, £) ~!-j‘g th 5 RVnts E}d:] d% (4.3)

5
o L
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Zy (t, x)==

o (L, m{ﬂ- (£, x]j*l’ (&, ﬂ}f{z)[h{f, Jot

s fg (&% B)zal ®) dt]di + @ (x, 0) j%dr‘ (L5 f ) | AfY, )+
; .

x

]

& j‘gu_ = B 25 (5 8) d‘-l dé]

C neoMomwbio TEOpPeME CPAaEHEHWA pOIIGRHH AHHERNEX auddepediiasbabix
vpasienni: sroporo nopaaka [8] aerko moxasath, uro aas AwObX X, cE10, L)

x =, DBEIMOAHAIOTCA HEPAREHETRA

— — b 1
O0<cos } =< U(x) < cos Vhe<ls L< -EE;-; VL
0 T}T sinV fi{x—8) <Dix, £) = 1}? sinVh(x—8< Fi}—
— dfi (x) <0, D< (O (x, 5) <1 (4.6)
e dx

Onepatopm As, A, onpejeaennse no hopMyram

@ (L, 5 f(E) [h (t, &) 1~‘Yg {2 <, Bzlz, B) a‘r]'n’E -

i

L
(x)
(L)

Az(t, x) =

x

—jwix. 9/6) [t Eaﬂg{n 5 820 z}df} ")

[t}

1
& (L, 0)

‘iﬁz Ef, IJ =

lq:. (L, x}ujm{a, 0) £ (&) [h (68 +

+ R{S(:‘, 5, izl 8 d:] d: -+ @ (x, 0) ffb{ﬂ- EHEE}I:’:H. 5+
i ' :

-|-‘5g (6% 92 (5 9| o}

oTofipamaloT TROCTPAHCTED HENPCPHIBHEX (PYHXINA B cela, Ha coornomenni
(4.6), (4.7) caeayer, uro aan awbumx {€[0, T}, x£[0, L] n rwbdux me-
npepmAnsy giynknHi 2, (-, -}, z:(-, +) BEMOAHSIOTCA HepaBeHCTRA

60




Ry — [
5 P A = Ay 2 < (1

r

e Y sup sup |z (5, x)—z: (8, x) |d=
AEE RO

V]

COs :/fi.) %

; 26V fi g
: A = B T e it J181 o
‘2&?.’] ,'::}lf“l 521 (5 %) 2oz x)| < f-;]-s__‘_in]—" f-: i A

!

< sup sup 15 D —a o)l
J i) s6lon £)
F]

{ nosoutbio MeTOIa MATEMATHHECKON HHAYRUUN HETPYAHO MOKazaTth, HTO JAR

sofora =1, 2 ... 15 Brx HEPABLHETRE BHITERANT OLEHKH

sup sup | ARz (f, x)—Alzlf x) | <
i, 7] €10, 4]

1 f., (1 g cos Vfld)l H':S[‘li Tl JSE!!J.} ]lzlu’ ==t

sup  sup | ABx {t, x) — Azt 2} = (4.8
e, Thoeld, £]
.JJ{I.I' }TE_:T ]"
Josin VAL
Ha cootiomennii (44}, (4.8) # obofimensol Teopenn o HETIOABHMIDN TOURE

caiMatomero onepatopa [9] caeayer cywecrrosaniie # EAHMUCTECHHOCTE peure
il ypasnennit (4.3). DH pemenus ABANOTCA  PABHOMEQHDIMH  TIPEACAAMN

sup  sup |zl x)— 2z it x)|
tC[0. r]xc(0) L)

nocaesosareasnocredl  gymeanit (27 (-, ), 1z (5, +)], onpeseAsesbix
no (popMayaaMm

A x) = AN (1), PG 0 = At x), =1, 2
3‘;—1]“! x=0 z:r?] (f x)=10

Henoanaya coornowenna (4.6), (47) ¢ novombio meross MaTeM4THRECHOH
MHAVKUHH HETPYAHO TOKasaTh, uwro  Jan  apboro 11 =14, 2,... 1 xOBHX

tE[0, T1, x£[0, L] crpareasnnm oueHKH

20t x) = 0 20 (ty x) =0
nEpux{r;J.H 0 ATHX COOTHOHCHHAX B Dpejéay moi J1 == 00, DOAYHHM yTREpH -
HHE TeOpEMD.

[pmvensna yTBep#mACHHE TEOPEMbl R PCUIEHRAM YpanueHi (22), (23
M YUHTHIDAR COOTHOUIEHAA (1.2), €1.3); (2.1}, noayuus, uro JAS Arbinix

{E[0, T], x£[0, L] sunoanmores nepavescTra
g, lt, x) 50, gylt, x) =0 (4.9)
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Ma coormomemnii {2.2), (2.3) creayer, uro dyuxgun g, (-, *) =

i &yA{u -} ) N r}yn{'! }
= LR gplsi=)= — ;7 VAoBAeTEOpSIOT UHTErpo-ANpepen-

DUasbibing yia BHEHHAEM

Pyry (8:x) e gilh =)
oy % f=) i

+1 (@ — 20+

4 Ty + thexp (— v(t— N g (5 -*‘“""l_

e m (x) -y, t9; x)
: IHx)

g(x{l) —a(x)+ N)exp(—73t)  (4.10)

Pypltsx) PTGty ‘ 5, -
] —_E_._-hj?{a{} a(x) +
o

+ Ty +hexpl—y(t—=)) yg {5 x)d= | =

_r g (x) + s (0, x)

¢ (a(l) —a(x) + T) exp(— 7¢)

I iHx)
L rpaHanmmH }’E.-\DI]H!IMII
da (¢t 0 o |
w8, L)=0, % =0, g.(L0O=0, yL(4, L)=0 (411)

Vlpustenan yrsepmaenne teopemb v pewennas ypasnesuin (4.10), (4.11) »
ncnossavh cootwomenns (1.2), (1.3), (2.1), (4.9), noavyum, wro gas awobneg

te[0, T), x£[0, L] cnpaseasunnl ouenxn
yalh x) =0, gyt x)=0 (4.12)

Ha cm:'rﬂmueﬁaﬁ (4.9), (4.12) saresswr pasencrea
sup su t, 0) — Pl e su T, x)
Zup. sup G60) = (i) | = sap g, (
sup sup iy.- (rsc)= sup yb(T x)

L

s ypasuennit (3.4) cacaver, uro gyusanm Jo(-, w), $a(+y +» u) vaon-

,\ETBDPfIH’)T HHTEr o= HHpeNeHUHAABERHM Y¥pasHUHHAM

f%{x} - 2 b_ =) | e _ 5
= ET b (x) — 24, max [y (=, u) — a, ] (4.13)
T
Mty x) P [ x) T e L B o
Pialta) ”I}| - [( ) = [ (Ty+2(L)
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— o (x) + 1) (1 —exp (—1z—)))]d= ¢ T

P 5L
roy Rl ST (Tuh (L) —2 () + 0 (1 —esp (—1(T— )] (413)

¢ rpanmanmmit yeaoswamn (3.3), (3.6). [lpavenan yroepmacnne Teopesnl ¥
cucreme ypassenuit (4.13) n yuntniBas nepaseHcTso (1.3), noayunm, uro 243
Aobeix £2[0, T, x&[0, L] enpasegaunns ouenkn (3.13).

Asrop smpamaer raybokyio Gaarotapuocrs B. B. Kossmauoscxkomy 3a

Ll

EHHMaHHe K padoTe

PR RGN ohr0SAN, LA GRTLENLEpy WEARFRE 2RI
ARSPTUSTUL PUS BADSLOEEDY ONSPIFN, Fedbllh PP

e b B0 RN,
LT N R

fhpfusicomiitipred fefegfile de wlmghafily Shasegaifed b whinFmatin &b
pagiey s gedwdnglly Dyecfhg doghpfe wipreig u;wm;rmum;fr.ufl anpus fral i
[rwle apagifwl fubgfipg, Gpep e idwlfiw oo § ppifand dngfr wnulgpl Apl-

dusdph dldecffrad o

ON THE TIME OPTIMAL REGIME OF MAKING
NONHOMOGENEOUS VISCO-ELASTIC BEAMS

A D DROZDOV

Summary

In this paper we have investigated by means of numerical and
analytic methods, the problem of definition time optimal speed of ma-
king a nonhomogeneous visco-elastic beam with restriction on the wvalue
of beam buckling.

AMTERPATYPRA

Lodpyrionae H, X, Q Teopuw noanyuecTs AT ReoInbpogns HACACICTBEHAO-CTIDII0ULIK
cpea— JAH CCCE, 1976, v 228, No 3, ¢ 380371

2, Apgriovrd M. X, Fléroropme 3aasin reopus DOASFHCOTH AXR HEQUIEPOAR0:0TARCIONTHE
ren— Hap AR COCR. MTT. 1976.M 3. 133— 164

- Yoerzen H. . ¥erotvmaocrs aammennn, Mo Haves, 1963 207 ¢,

. Bucuaves 0. I1. Mevoawm pemenns swerpemansitx sazay, Mo Hayea, 1981, 400 c

H A;I_I,rrmrmu: H X chnra;:wr CLERbulated TEGAWH MOAIYHECTH. :'pl—anl l"m_—:rxua,a,a?, 1'}52
329 ¢,

W b e

63




8 Apyrionan H. X, Kooeawsiius B, 5. Bapasa onrimusapnn s TEOPHI HOARYUSCTH Ha-
QAnDPOAILE BIAGK, nognepmensny crapenmo, [IM, 1979, ©. 13, M 10, e 97— 106;

L. Tengure A B, Koawawoscrud B B Ourasnsaunn o npouiocTi HOPMI BEIKOYIPYRoTo
Heodnopoane-cTapeiouiero aphkposaniorn cregann— Han AM CCCP, TIMM, 1982,
. 46, mun, 4, oo ARI G910,

8. evposenud M. ' Nexygusr no TEOPHH OBEEHOBENNNY  APICPERING AbaR ¥ panmen i,
M.: Havea, 1970, 280 ¢

2 Kowwotopon ' A, H., Posuw C. B, Saemiumy TEOPHN QyuBEAT B Py HRUROREABIOT D Al
amza, Mo Haywa, 1972496 ¢

Nockoncrnii asromexamigsscsni Hocryinaa = peaasuise

HHOTHTIT 24V, 1982




	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62

