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ACHMITTOTHYECKHE PEIIEHKS KOETAKTHBIX 3A/1AY TEOPHH
VIIPYTOCTH OJIA [NOJY¥TIPOCTPAHCTBA M IMOJNVINIOCKOCTH
HECGOHOPOIHBLIX IO TJI¥YBHHE

ATISHKOBHY C. M., AJIEKCAHIIFOBR B. M.

HMayuaetcs Bananse HeoAHOPOAHOCTH OCHOBAHMUS Hd pacnpeiencuie
KOHTAKTHELY HanpaRAaicHHl Nod KpyrasM IWTEMOoM H ero Ocanky, oipeiend-
IOTCA KOHTAKTHBIE HANPIMEHHE NO4 NOACCOBHM IITaMOOM Ha HenaNOpOA
HOM: OcuoBaHui. 3amaun nocrasiess! b csasi ¢ npobaewoll pacuera Qyve-
AAMEHTOR 11 XHMHYCCKH 3AKPeleHANX HACKIIHRE HAN [PpOcagouibix Tpyi-
TaX (KpYyrias GKecTsas NANTA, JeHTounbl QvHAAMEeHT).

I. Metoael penieHus OCHOBHLIX KpaeBbly 3a4ad TEOPHH YHPYTOCTH A%
MHOFOCHDANREY OCHOBAHMH Xopoure pazpatoTadsl Jlast NpoHsBOJSLHMX e
HEMPEePHBHO-HEOAHOPOANIX o rayOuHe cpel 3Zeck TPHXOANTCA NpedioIe-
BATL SHAUNTENLHEE TPYAHOOTH, TAK Kak HCOBXOAHMO pellaTh Kpaeryio
SALATY I cHCTeMU ANGQepeHiAIbHAY A PABHENIN ¢ NepeMCHARMIL KO-
sliimenravu, B oenazn ¢ stum 8 GodblunncTEe MABECTHHX padoT pac-
CHATPHBA/MIICH KOHTAKTHEE 3388 Th A4 cleLHanbHBX 3apienMocTell eofleTn
EREAEL OT rnyORHLL (CTeNeHHan, sKCMOHeHlal bian, Janueiuan). Ho npn
FTHX 3ABHCHMOCTHA ECTL TOUKH Cpefbl, B KOTOPHIX MOAYIL VIPVIOOTH 06-
PAILACTCA B HYJh WK DECKOUETHOCTh, NTO HECCTOCTEEHHG M5 MHON [IpaK
THUECHHX 3amay,

B obutem cayuae npoH3BOALHON HENpepHBHOA HEONHOPOAHOCTH B pale
PadoT npuMenancH NpuOIHAEHAENA NONXOA, OCHOBAHHEIT Ha s3aMele Henpe-
PhiBHO-HeoAHOPOAHON Cpein Muorociofinmy nmaxkerom [1, 2, 3],

Creayer 3aMeTith, YTO METOA ANNPOKCHMAIUINH NPOH3IBOTBHOR Henpe-
PHEBHO-HEOAHOPOAHOIH cpeibl MHOTGCADITHEIN NAKETOM He BCCTaa AacT VIOR-
AETEOPHTEABHELE PE3VALTATE H HVIKABETCH B AOOOMHHTENLHOM 0f0cHoR:
Hitn [4],

Cuetiiannsie 3aaun A0 MHOTOCAORNOTO (APYXCAOHHOMD) OCHGRARNA
paccMatpuBasncs 8 padorax [1—3, 5—13] w apyrux. [pn noctpocmimn
PEIIEHHA HHTErpanbHOrD YPABHEHHA D VKa3aHUMX padoTaN HeloaLioma-
JHCH METOAE: @) KOJIOKAUHN N0 uelkIIeR KHM y3aasm; 6) ceeaeuns ¥ Ji-
BEHHOR CHCTeMe nyTeM annpoKcHMALHH NOJHHOMOM  DETYAAPHON YacTi
SAPA MHTErPATRHOTO YPABHENNA; B) acHMATOTHYecKnil (MeTon oAbl & );
F) CHEAGHHS K HHTErpAfLHOMY ypasuenmo ®peirodbMa BTOpPOro poga u
PEIIEHIS €ro METOLOM MEXalli4ecKuX KBaApPaTyp; TO ecTh HCNOAb3OBAMHCH
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MeTOan S(DEKTIBHEE MI8 A0CTATONHO GoaBw ananenui + (A—orione-
e TOMUHEL CI0A K HOAYIUHpHAE (paiiyey) mramna),

JaMeTnm, uto Tpatchopmant aaep HUTErpaIbHEIX YDaBHEHNHIl Henpe-
PHIBHO-HEOTHOPOHKWY CPEA H MHOTOCAOTHB OTAHYAIOTCH N0 cBORCTBAaM,
OSTOMY It CTPYKTYPA HX pewleimnii p OBLleM cayuae pasngaerca. Hiske
HRIOAUIM  CHOCOG YHeleRIONG MOCTPOCHUA TPaHCPOPMAHTH Aapd nas o He-
EtpvphlB}il:-}li!u.illmpu,'luhlx A0 rayDige Ilf},.'lyilpnl.'_"]'pﬂllt."rua H MNIIAOCKOCTH
[14) u weropm penrenus BOSHUKAIOUIN WTerpanbinly YpasHenuii kax s
CAOHETHLN, TaK o Hc-l:pu:puJ'sun-!mu,quﬂpmnhlx o rayaune cpen. Bygem pac-
EMaTpHbaTh caeayoltiie sanaun; sanauy l—nnockyio sanauy o saasansa-
HHH HeaedopMupyeMoro wramna s HEOAHOPOAHYIO NOAYNAOCKOCTE 0 3a14-
HY 2—ocecuMuMeTpiimyio Jajany o taasanvanin Heaedopmupyemoro Kpy-
FOBOTO INTAMOa & weoguopofHoe noAsynpocrpanetso.  Tloaaracsr,  yro
HEOLHOPOLHOE NOAYNPOCTPAHCTRG (Moaynaockoets) npegerapaser HEOTHD:
POIRLH CAON (NOAOCY), clUenAeHHEN o QAHOPOARLIM (0JYIIPOCTPaHCTBOM
(noaynaoekocTsio), i HENpepLIBHO-HEONHOPOANOH CPENH i MAKeT cJoes
(novoe), cuenaenumii o QAHOPOIHLIM MOJAYNPOCTPaHCTBOM (noaynaocko-
CThI), s AHCKpeTHO-HeoAoposuof. Ha rpasuye MEMIY HEOAHOPOAHEIM
caoes  (Donocoll) u OAHOPOAHBIM [OAVIPGETPaHCTROM {nnng,'nnm:uuc-mm}
Rpedinogaraem BRIIOTHeHHEM A YCOIAOBHS CONPFAREnns no HQHPRH{EHHHM H
fnepeseienian. TpebyeTea onpeeants PACHPEALACHHE KONTAKTHBIX Hanps-
HMEHAN  [Oo7 ITAMOOM, CBSIhL MEAAY BAaBJHBAWOMEN cuanll w OCcaTHOH
wTaMna (sagaua 2),

Marematineckn noctanosxa sagaw ]-—9 FAMHITETCR CACAVIOUIIM Of-
Pazom.,

Jadawa I Kospdunnenr JTame A 1 M NOAVILIOCKOCTH © rayGnuod
¥ HIMEHATCA MO 3aKoHy:

L A=Ay, M=My(y), 05y>—#H

2 ASM=Ay(—H), M=M=M(—H), —H >y >—oo (1.1)
Cpanuisse  veaosus cAeaVIOUIHe;

ol =0, |x|>a g
W = —[afBe—y(x) | =7(x), |d<a

3aeck a-+-fx—nepeveniense wravna NOL AeHCTBHEM CHAB P it MOMenTa
M, y(x)—dopua ocrosaius wramna

= 'D! :E]:EI_ = G1

(1.2)

= ol e 2 f } ) =gt gy — 72
= H.riy_.':”. af=0ol) pll=p@ 4 ] (1.3)

M T—CMBILEHAR BAOJL OCEHl 0. I 0y COOTRETCTREHHOD, [pu (|xf, —y)—=occ
HATIPHIKCHNA B NOAYIOCKOCTH HCYE3RI0T, TpeGyeres onpeteants pacnpe-
ACNCHHE KOHTAKTHHX HOPMAdbHLIX HEOPAMEHHA NO4 UITaMioM

ol = —g(x); (y=0, |%|=a) (1.4)

&
Hocea3k Memay P, M oy 2, B npu ycrosun [ =(f)di =P
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Badawa 2. Kosbduuwents Jame A(z) n M(z) noaynpocrpancTsa C

pAyGHHOR = naMedawoTes no aaxony  (1.1). I'pasnvHEie YCAOBHE HMEKT
Bila:
g =0, =>4

2= == =)
== w— —d(r) =—[3—yr)], r=a

(1.5)

daeck f—nepesemenie WTAMNA B HANPABIEHUN OCH 2, b(r)-—topma no-
BepXHOCTIt ocHopauus wramna. T1pn (£, —2)>00 HANPAKEHHA HEHEIRIOT

z=—H: :I'Izll = G‘f]’. TLL} = '.'_"[:f_]! w{‘” =-ﬁ:?51 u':r]:' o 1I,:EQJ'

Tpebyercsn ONPeieanTh NepeMellente WTAMIA H Paclpeleleie HOPMATL:
HBIX HanpKeHHi Mo wTaMuoM:

al=—g(r); (z=0; r=ua)

Jagaua | cRoonTes K HATErpaibHOMY YpABHEHHIO BIA3
I o
A = = —~ ¥ " B
:Fl::}‘ L{u)u|™ cos ut du di =rxtf(x);) sl =—= giE) = Nf‘(—)
o % il

K

=1 ]

(1.6)
Jx) = flxa™); By) = 2M([Aly) M TAG +H2M T 8=00)
Mirerpaasioe ypabhenne a8 3anaun 2 HMeeT BRI
1 .
JT{p}pd{aE L{;.-,u( )Jﬂ(m)du—w 5r), rel (1.7)
i

Inecy h=~FHla, H—romunsa cios, a@—noaywmpuha (3agava 1) wan
pamiye (sanava 2) mramna, ¢(r)==s(ra™), b(r)=>3(ru").

Bupamenne nas [(x) noayaaem w3 ypaBHeHHH pPABHOBECHH, HCNOAE-
aopas npeofpasopanye Pypwe Jaa 3azaiil 1 (cooreetcraciio XaHkeas,
AnR 3agaun 2, z=y)

.L{l_z]zdl[u}a{“(u}—l—af,{uj:z.‘_;“{:.;]; @i, y)=(a\M(u), aP(w), ai(u), afi(u))
f=1,:2

fBexmpH a; (&, y), (i=1, 2) HaxonaaTca YMCIEHHO H3 CARLYWOULHX 3a1aY
Koy nps duxcHposanHOM U:

djdy — Aa,—|ula, —H<y<0, i=1,2
1. @, v)=(1, u, 1, u); (y=—H)

e A A-3M
= el i ZE
2. aylu, zﬂ—(ﬁ}n g e u( +uy- 1)

(y=—H)

0 0 0 1
A EMAAYT g(MA)(2M-A)? wM(2M-4A) H2M AN M A)

: 0 1 0 ()
= Lt (2M ] AMT —M'M —puM'M™? —u(M4-A)M? )
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Dyuxunan d(u) w dy(z) onpezesmwres uz  anneRuod aaredpaneckoil
CHCTEME Yy paBienni

d,|af'f-uaP |+-dy|a® 4 ua®| =0
dii = Auall (N 2M)af 14 dyf —Aual) £ (A 2M) a0 = 0u:  (y= 0)

Tpanchopmantit snep L(n) o6raza0t Caeaviowmnmy caofcTsam | 4]:

L{u)y= A4 Blu|+0(u?), (n—0); A= lmH0)I(y) (1.8)
’—‘\
L{)= 15Dl 4-0(a™), (a—oo); ‘B, D—const (1.9)
NP VEAOBHAX:
“”"f‘(.}'l 2oy >0y max U(y) < e<loo; lim(y) =const (1.10)
YED - PR~ oo in

Has vuorocaofinmy cpea ceofictoa dyvHKHiT HOAd TAHBOCTH, AHAIOTH-
e (1.8), ormedenn o paGote [15]. Cookcrea (1.8) ossauanor, uro ana-
geHne L(0) ne sasucur or toro, Kaknm 002308 HIMEHAIOTCR MOAYIIL YiI-
pyroctTit B caoe o1 y=0 a0 y=—H, a8 cupeaesneren ToabKo HE 3Have-
M mpn ¥ <0 0 ye= K. Cpadmuccin 510 GyAeT BHrASAETL 14K, WTo
GO MHOMECTHO HPHMBHX, ONHCHBAIOIICE HEKOTOPHE 30KOHB NSMelenis
U y) c© rayouuol, wmenT OANHAKOBME 3HSMCHHS HA AOBEPXHOCTI 1Y
NpocTpancTsa w ua raybnue A, 1o rpadukn cooTBeTcYBYIOILEX Tpauchop-
ManT L(u) sagan 1 n 2 GyayT sHX0AHTE S OAHOR OGUIER TO'UKH L{0)=
=00 [—H) N cxo1uTRCS B oany Touky L(sc)=1.

Janeqanue 1.1, B caydae, ecan paceMaTpHBATE He HEOAHOPOAHYIO G-
AYIAGCKOCTh  (MOAYNPOCTPAHCTRO), 3 noAOCy (caod), Aemamyi na mect-
KOM OCHOBaHHH, TO B 3TOM cayuae L{0)=0. Stum csofictos obaanaoT i
BCE THNW OCHOBAIHNH, A48 Kotopux 9(—H)=oo, (H —se), B ntannodn
pafiore He GVAVT 3aTparnBaThes METOAH pewlenus Takny 3aiau, Tasee
OYAVT CTPONTHER METOAB PeINCHNS KAaccob HHTErpaAbHEX VpaRHEHIT, LA
KOTOPHX HMeT MecTo csoictea (1.&), (19), npwvem A=20. K rakum
YPABHEHMAM TPHBOAAT KOHTAKTHEE 321344 KaK AN8 HENpPEepLIBHO-HEDAHO-
POOHOTO, TAK H MHOrOCIOHHOTO NOAYNPOCTPAHCTSA (NOAVOIOCKOCTH), OpH-
HEM IEKOHKW JE3MCHPHHA KOSDOUIUEHTOB JiaMe VAOBACTROPAIOT VCIOBHAM
(1.10).

Samenanue 1.2, Neaosng (1.10) sBas©Ted Takme L0CTATOMHBIMI i |
TOTO, HTONNE MOMKHO OWAO NPHMEHHTE CXEMY THCICHAOID noctpoennn L{u),
OGCHOBAHHYIO HA TOM, uTo, X078 O HAYHHDY © AQLTATOUHO GONLIINX 3Ha-
"ernl rayvounn H, MOKHO NOCTPONTL TO4YKOE W acHMuTOTHYecKoe [14,
16, 17] o6wee pewenie ofmrBOBeNHMX Andepeninaibuux  ypasHesi,
K KOTOPLIM NPHBOIRT ‘_rpamu:lum pRBHOBECHA § PCeIVALTATE MpUMEHCHHA K
M. ipeaGpasopanns @ypue (sanawa 1) wan Xauxeas (aanawa 2).

2. Heworopwe annpoxcusayuy L(n),

Dfoanaunm:

L —h M

Lo(u) =14 ?I}E bitexpl—wlul)+expl-—elul)); L2 (w)= E‘ exful(u®-- DY)
- gl -

(2.1)
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N
Lx(@) =11 (- A3)(u4-B3) 7Y (Bi—Ba)(Ai— As)==0; (i) (22
=1
Hueem npu a0

i L =t L .
Lol =1k 3 6 3 0,043l + 43 02 Butr0(u) (2.
i = = J==1

A . N
L) = ¥ exlD Y u|+-O(|aP); Lau)s=T1 AIBR+ Ou?) (2.4)
= [=1
npH Ut—o0

Lofu)=1-+0(exp (—=u)), x=min(Rex) f=1,2 .2 L {2.5)

L= ﬁ enu| 0] ); La(u) =140 (=1 (2.8)

Tud ]

P,licchmrpim CASAVIOUIHE BhIpAKEHS:
L) =Lo(w)+Lu);  Ly(a) = Ly(a)+L3a) (2.7)

[Hoxaikey, aro Bupamenuami siia (2.7) MOKHO anmpoKCUMHPOBATH Liu)
£0 cpoitcreamn (1.8), (1.9). daa storo HCnoab3yeMm aemmy [18, 19],

Jemma 2.1, [lycrs wernas, semectsennan, HENpephiBHan #d Beef
BRMECTREHHOI ocH (hyHKWIn w(it) oOpawaercs & HYAL HE GECKOHEYHOCTH
Torna ona ponvckaer npubanxeine 1 C(—o0, oo) pagaMu ua thyurnnf
BHAR 2y () = (0 -D7)7,

BuGepeMm nocrommusie by (=1, .. ., LY, AnBili=1,...,N) =a.
(2:3): (2.4) Tax, arobi

& M
L+ 3 by A, [] A287=4 (2.8)
I=I f=1

Pacesmorpun  dyakunn _
L) = [ L) —Lofu) |ful™ Li(u)=[L(a)—Ly(u) ||u) (2.9)

Ha ocniosanun coficts (1.8), (19) 1 (2.3). (2:4), (255), (26) u yesosuit
(29) caenyer, wro Ll(m) n L3(x) YAOBACTBODPAIOT YCAOBHAM AeMyb 2.1,
'I10 osuauger, 410 capaseinso NpeAcTaBAeH e

b= 3 @Dy L= 3] oyut+ D) (2.10)
k= =

10 PCTH HMERT MECTO

Teapesa 2.1, Tlpn yeaosun, uto TpaHcopManTa #pa HHTErpadbHOro
¥pasmenns  L(u) oGaanaer croficrsam {1.8), (1.9), ona nonyckaer am-
OPOKCHMAURIO BUPIKCHHAME Bz (2.7)

3. Acumhroruseckue pewenus sadawy |,
~ a) Metoa Soabumx i (h=2).

Cnoabsya [20], Ha ocHoBaHIN (L8) suaum, uro anpo ypasienus (1.6)
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kif)y= jifuju“msu.fdzr. Liu)=1+c,n  Fou*+ou?H0(u), (t—o0)

(]
f—x
= (3.1)
h

¢ TONIOCTRID 10 OECKOHEMHON NOCTOSHHON DMEeT CACAYIOULVIO CTPYETYVPY!

R(£)=—1In |t|+ agl!] + ay,t® In ¢ +agltf 4-ay & - O(Hnt]) (3.2)
- T 1 1
31ech €y, €y €;—lOCTOAHHBIE, (g = Efl: dy = Eﬁ'!; :I.ﬂ-:ﬁ-rcrs

3 ] ! 2 [ —iF =T
R % £yt |t —nl(n)+ep-te{l—e) | du

o

Has sapa snaa (3.2) s [20] noxasano, uro npu =2 peenne HMeeT BHA

o) = (1—2)~" 8 N ()10 (3.3)
el a=10

DPYHRILIN (X}, BEPAMEHARE depes KoauHIHenTH @y  NPHBEIBHEL B
[20]. Tawum oGpazom, na (3.3) BHAHO, wTo AR GOJbIUHX A B ofmeM ciay-
Ude HEOIHOPOAHOCTH OCHOBAHHA ACHMUTOTHNECKOE PENIEHNE NPEACTABHMO.
pALOM Mo cTememssm A B lns B OTIHYRE OT MHOrocaolHOro OCHOBAHNA,
rie pemeHHe HMeeT B pAna no cremenss b2 6]
i) Meton dysxunonanssoro napamerpa (1=1).

Paccmotpum  ypasuemie (1.6) ¢ L{a) =L (1) w3 (2.7). Lupdepes-
uppya obe uaery (1.6) no x, noayyins

I
ﬁ*{E}!u_l—i‘l‘f‘ by "t—-,—‘.- f...z $— ¥ cxexp (—[f12) sis{nrt di=
ll 2;’1?:! { "I"“F !E'T"r'.j ¥ *b:'[ -

=2a0f (x), |x|=1 (3.4)

Beegem napaserp <=V 0,25:F -1 —0,5..
Has noctpoenus pewennd OKa3uBawTCH NOACIHHMHE Padjokenns:

=1 |
B o e 2 (A= 1—R—1F " grenl— X gipt (3.5)
SSRF S e ri{n—1—2&)1 =
=% dy=28—5 a;=5"—45%-35 .. &
3 Bl g signe =91/ LoDt 4
T ::lz:#exp(—r *>s gna—ﬂll—inegs!gn{s}h—g‘-: [T S s

+ (‘é"ﬂﬁk+_;ﬂch Hﬁs“)s&gn{s}t‘ = m‘kﬂhs(l—} t—%ﬂﬁf):‘—l—(){:*} ‘

Pewenne (3.4) wnlem B Buae

L]

2(B)=3 wilt) (36

=0
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Hoacrasasa (3.5), (3.6) B (3.4) » npupasunean koshduuenTs IpH OAN-
HAKOBEIX CTENeHAX =, NOJYYHM PERYPPEHTHYIO NOCAe10BaATedbHOCTE YpaB-
HEHUHE, W3 KoTopelx onpedenswres  edf), (i=1, 2, e

SHIOT METOA AjA paja safaud THAPOAHHAMHKIL NO3BOANI NOAYYHTL Pellienlie
IR BCERO AUANASOHA 3HAVEHHA XAPAKTEPHOIO TeOMETPHIECKOIO napamer-
pa. Ilaa paccmarpusiacybix HUTerpanbHuly ypabsHeHnit B cBsin ¢ Godee
CIOKHOIL eTpYRTYpOll 8Apa TAKOTO peayanLTita A0OHTHCS He VIaeTcH, XOTH
JI,ITEI'['E!HHH. APHMEUNMOCTH  3TOMG METOAd HeCKONLKD LIEPe, YeM MeTogd
®00nbUINK 4. Henoasaopanne amanntuieckod anipokcumMauny Tpauchop-
MAHTW Aapa suza (2.7) NO3IBOAAET HCOOJLAGBATL MeTol JId NPOHEBONL-
HOTO 3akona  weoanopoanoctn suaa  (1.1), koraa TpancpopManTa aapa
L{u) crpoutes uncaenno,

s KOHTPOJS TONHOCTH ACHMOTOTHUECKHX (GOpMVI MOKeT OLiTh He-
I.'I'.I]'JII?EDEEH METOR OPTMTOHANLHEIY NOAHHOMOR HOH MeTO HOJIIOKAIHWH no
HebhIescKuM vanaM. Meroi koAnoKaliy mo YelbiHerCKIy valau (t=1)
[22, 23] yaoGHo NPUMEHATL K ypaeHenmo (1.6), npeodpasoBaniomy K
By (3.4). Peanuszaums setons nponzsoiintea anarornuno [22]. Tlpea-
._E"i"-_aBJ'EE'ImE' AApa HHTEFPANBHOTO VpaBHeHHR B Bude (3.4) nossodAeT aia-
SHHTETRHO YMEHBUINTL BPEMA petlenns sajaun #va IBM, TaKk kak na ocHo-
BaHie Teopemtt 2.1 MOMHO NOKA3aTh, YTO BeanuuHa £(¢)<g,

L =]
e(iti= —j |!.|[rr.:|— 1l — %E b (exp( —=juf) —exp (—=e])) +

=

N ealu] ] sinat
=
+*'-_‘1I£'+ﬂ" : du

(2.7), rae =,—muanepes 3anauNAf Manaf HEJINHHA M 10 MOMHO npekHe.
fipets,
B) IBYXCTOpOHHEE ACHMNTOTHYCCKOE pewenne sanaun | npn Maaelx n
foabury anatenusy b (120, J—+oaq),

B patore [24] noKazanw cyulecTEOBAHHE 1 eAHHCTBEHHOCTE petueHnn
HHTErpaibHOTO YpasweHns aaiaun | npu L(u) suga (2.2). [Ipencrasnm
HpasyI0 uacth ypasuenns (1.6) » Buge pana Dypbe (He HAPYIIA OOWHO-
i enuTaem flx)—uernan dyusnns), nmeem

| AP HajaexatieM subope KO(POHUUHEHTOB anNPOKCHMAUNE B BEIPAMKEHN i
l
]

B f () =% 4. L a co8 krx
27 =

Henoasaysn meron paGotut [25], noaydauM BEpamcHie A48 HanpsKeHHi

[24]
j 1. . N e
()= Pr—(1 — xt)—05 . fv_l Ci(An, x) —3) awkrl )\ (k=)F(ks, x)

k=1
‘Bieck  BEeACHW  0G03IHAYCHIA
1

hH(A) ,AJ fﬂﬁ’l)thﬂ{a—x}-_{ﬂﬂ]shd{q—x}da

+

e — V=

&




Fil, £y=—

L) e j JDH}cﬂSI{-z—.x;}+J1[£}Sinf{a—x}d_l
¥i—xt E | —at

&

lNoctoanree C) ONPEAGARIOTCA M3 CHCTEMH JAMHedHHYX a’irebpandeckny
ypaHuEHuﬁ

1\1 C_[:J(qf .HI')4 P.Kﬁ(!jh)( )_ﬂ\m; ﬂ-mHL' z(!ﬂ"-’:; H_k) =0 [3‘?}
- ] By 1 L\I:m“'] i

k=I. 21‘ SR x| l"ll|l
S(A; B) = [Al(A)K(B) -+ BL(AYK(B) |(A*—B%) !
Zlmy BY=mlmK | BYL L(m)BE (B (B +-m?) !
Odesnauo, cacrema (3.7) paspeuiima, ecan z{“ B =il 2 vane N
yiaoederBOpRoT Yoaosdam (2.2) _

B ofies cayuae L(n) snuaa (2.7) pewenne ypapnenus (1.6) crponres
METONOM NoclefoBaTeabHuX npubmuxenns, [lepenumesm ypasnenwe (1.6)
Ugpe3d ONEPaTOpH B BiIe

H,,_-'».:'--.-Em? =F (3.8)

Hitge nurerpaiviuit onepatop, coorsescteyiownfl dynxuun L{n), npn-
Ha paemamedt gaacey A, Gyies Takme ofoanavary yepes A, 8. B (3.8
onepatop Ily coorsetrcteyer B ypasuenuu (1.6) dymwunn L{u) suna
(2.2), a My—L(u) suza L}Mu) 8 (2.1). He napywas oGuiHocTs, noaaraem
M=1, uveenm

Def l I5)
S oo D { s(E) exp (—- = e~ ) 5 (3.9)
_‘1 :

lNpeacrasum X.9 B Blige pand
Y= %gry ¥ crcos knx (3.10)
=t :

KosfmunenTn Cp HAXDAATER TO rlmpr.w.rmm
{

(- —)[‘ [}ch-v"d" A j w(5)cosk= "'ﬂ]

]

=0y 1L 2 {3.11)
Henoasava (3.11), moayuny caeiyvioliHe OHCHEH!

4z
CDur

max | (s ,nf 1—xi= 2, ledshM?, 1—0 (<5 (3.12)
- w=l
max ]Eli?ifl—x*s; W lea| <3 1M0, h—oo (123i9) (3.13)
TE[=11 o

rae nocronnume M*® g M® ne aasucar or ). Ha (3.12) u (3.13) caenyer,
YTo A MOKHO BHEHDATH TakHM obpasom, uto omepatop [1'Xy Gyaer
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¢

opoM cwarna [26]. Ha ocsosanun storo, MPHMEHAS K ypABHEHHID
‘.—|—ﬂ;l..[ EM‘E =ﬂ;‘,-|f {3.1‘1’}
pjaimnu banaxa cicateix oTofpaneHnil, MOMHO NOAYUHTE AOKAZATENBCTHEO
HECTBOBAHHA 1 AMHCTBEHHOCTH peulediiss ypasHenns (3.8) [24] npu
<AF WK, rae 1w 1" —gexortopate (PUKCHPDBAHHLE 3HAYSHUA.
Mdea 3.0 [2.7]. Dyers f(x)—nenpepuisran nepuomnveckas dhyukiis,
o - o " o -
0048 1a101AT A0CONI0THO HETRTPHPYeMOil NPOH3BOANOH (KOTOPasn MOMET 1 He
| CYIUECTROBATL B OTIeAbHBX Toukax). Torms paa Q©yphe ana f{x) smomer

-

OWTE NoAYYEH u3 pasa Bypue pynkunr f{X) nouaeHusM Anddepesinpo-
TR 3

BRHECH.

Ipusenns pemmy 3.1 k Bpipamkennsy (3.9), (3.10), nueenm

]
+

1
—"E‘ Cpkm sin frx= E 2(5) exp —'_E [i—x| ) sign[f—xjdt  (3.15)
! 'i-II 1. ) ‘

R =% '

Oabiya nepabencrso Beccens, nodyvuis ng (3.15) ouenky

1 () [(fotrern (<2 ) sen ks firEs a0
S 2

THe ¢* He BamucHT OT kK, lannan oueHka DPEACTABARET WHTEpeCc npu

BOABLIHY ).,
 Bamenanue 3.0, Tlpn ancacuno PeaSHIELAI SHAUNTRALHOID Pacipe-
HISL AMATA30HE TPUMERHMOCTH HAJNOMENHOID METOAA [0 ) MOMKHO AOOHTLEH
IVTEM VAYGIEHIS TPHOAIGKeHA L{u) aa cver Qyukunii siga (2.2).
_ﬂa'i'rmm‘: METOJL noKadad ceds Haubodve JPOeKTHBUEM #3 Beex [rac-
OTPEHHEIN BLILE,
4 Acumproruncekue pewenun andawg 2.
a) Eapncrsensocts pewenna safgawsn 2,
dlesma 4. Ecan dynkunn  L{u) asagicres TpanchopmanTamil aiep
PAAbHLIX ypaBHenwil aanaun 2, To AW Brex w10, o) umewt Mec-
EpABEHCTBA

G=min 0(2)5-H—H ) = L{z) s max 0(2)i{—H) = <oo (4.1)
2E(D — ) : 2EID, —#)
IBOCTE JieMMEL 4.1 HETPYAHO YCT4HOBHTb, HCHOAB3YR A4 pac-
15 3afay cooTHOwenns (1.10).
pesta 4.0 Ecaun wmeioT Mecto yeaonus gemss 4.1, To Bl (—1,1)
)=>1) uiterpansubie ypasHenns, CODTRETCTAYIOUHE 3atauc 2, He Mo-
[ HMeTE Cosce OQHOFD pellenus,
- Hokazateascreo CAGLYET HENOCPefCTBOHHO U3 Pe3yabTaTos paboT
¥
MITOTIHECKOR Peielite NpH GOJBLILC IHAYSHHTN I, (.=2). He-

COOTHOWEHHA

@)= (%) Jufar) ot -{'r)=j'?'{mun{m;ada (4.9)
d i il
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(1.7) MoXKHO mepenwcarh B Bie NapROTD YpasHenuh

oo

51"{7}L{i‘-*r!-fn{vfr}ﬂ’"r=ﬂﬁir}- (r<=1); 5?‘{7}%{#}1&*@{1- (r>1  (4.3)
& i]

C noMoulplo ONepaTopos
4

 rel) . g _ (el |
U ja(r)= ﬂs - dr; U le(r) = T (4.4)

npeacrasum  (4.3) s BHAS

ETETJL{?~T}CUS'IEJT=gﬂf}: (f=1); STIT’}CGSTT——-& (t=1); () =0, 13 ()
L] n
‘ (4.5}
MMpeotipasva (4.5) aHAAOCIUHO [30], noayunM CAeQylOUlee ypaRHeHne 0T
HocHTe Lo BenomoraTeabuol dyukmn $f): !

1

su::i}—— 5 (3 H’( )d* L), =1 (4.6)
L _._EE & s(30dT . ooy T u 1 e =
<(r}= = ?ﬂ_Tr.“' Fiy) é [1=L(u)|cosuydu; v (4.7)

Brscainy erpyrrypy aapa Ply). M3 (1.8), (1:9) nees
M=L(D—1=(A—1) + B+ CP+ 00 (1—0) (4.8)
ME)= (L) =) = D Byt =00, (00)  (49)
Ha ocnopanity csohers (4.8), (4.9), nenoangys [20], ans P {y) noayunm

CHEe Y IOULTE ACHMITOTHNCEKOE OpeicTanacH e

=k /
P (y)=Dinly| + e |3l — a5 — 5 Ve nly|+ay vt (4.10)

[L{u!—”u—.{}'{l—e—“}d
1) 4

—u¥(L(u)= 1) pEurS(1—e ‘“]I~—
Otciofla BHTEKAET, 4TO pemenne YpaBHeHid (4.6) caeayeT HCKATH B BHAZ

Ht)=3 3 gaalt) 0 (4.11)

m=0 n=0
Tonctasaaa (4.10), (4.11) = (4.6) u TpHP2BHUBAS YACHH OpH OIOHAAKD-
BLIX CreneHsx A n In: B npasoit i Jepoft wacTAX (4.6), noayHuM peRYp-
pEHTHEE COOTHOLIEHNA A8 HAXOHACHHN () U3 KOTOPHX ONpeaens:
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ﬁﬁpammme jmﬁ KOHTAKTHHX HAUPMMCHAN, Tak Aof NIOCKHM INTaM-
br)y=0, b (1, 5)):

(D L Dy 0D,
N=cr ]-—-r’{ 2 I 4 27 @In2 — 1) ]]
26,8 g "_Dﬂln}y' = 10 A T
s ﬂ’)(én?k-w P })J

y=i—st—  folr)= —:ﬂ+gs:-s*:—1 f{r}::-ﬂJr%—afu ; Loy gay

| -;f;{r')=t -;—E‘-i— %sf*+25’*f’-+4s‘ﬁ — =R f={l—r“}‘fﬂ, g%

» [EpeMeIleHHA ¢ NPHAGHKEHHOH CHAOH uMeeT BuI

[l_ﬂ_ﬂln_r_:_ﬂ_éﬂc 1“}‘ =2 Lo |; =B;{2|n2_1}_2_.§£

n A s = Y | = W

A MOCTPOENNS pelenns 3agaun 2 TAKKe MOMET OuTh HCHOMbIOBAH Me-

[i;gc-;a Liw) umeer s
Li"'ﬂ':’ {724_.4&}._.2} {T‘-’-}-R’i."ﬂj’i E412)
yuUTERAA, qTO npit =0, Solzri—1, ypasuenue (4.5) aan  cayuas

o

E.cns-ﬂd*{-:&uﬁcnszf, (0<7t<1); S\T;(ﬂﬂosrfd-[=ﬂ, {f}i}

(413

plt)= jr{ﬂms ldy (4.14)
]

H-} € YueToM ueTHOCTH p{X) noayuiM:

-_; Lﬁ]_za.thﬂ.i.—‘.f-|-cI[Ef}."-’- e (AR e canel, o= (4.15)

b3yt (4.15), (1.13) momno sanucais:

i

coszt (O=i=1); E Tcosytdy=0,(t">1)

2‘—2|-‘ﬂ

fﬁ*r LtH ix—,—al
Adi—

;
§ nﬁéuﬁpaaﬂﬂaﬂﬂe fb\-'pbe OOV
_‘%m—*{Bﬂﬁ.-i -£2) (A% -e2) 1w sin 1 Cosz— < sine cosu)(ut—e?) 1+

4*&2*—11‘:.-: sinit nhﬂ:-1+ﬂi'1cusu shAL-1)(ad--A%)
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Tocronunas , ONpedensercs W3 YCJI0BHA, UTO Tt ADNMHO YIOBASTBO:
pATE HexoaHoMy ypassenmio (4.13)

Cu( Bt eh AR+ AiTsh AL (BR 4 AR L
+ £,( Bk~coss —zsine) (A% -2-%) =1 =0

QopMyay A48 HATPAMERHH npeodpasveM k Codee YIOGHOMY BHAY. Henoas-
avea pasedcTd TlapceBans, noayaHM

mirl=
!
_ 2058 cose sinfzdt te [ chALT shzﬂu ’fdt
1) | ———= 5| m— | =] === A+
l ¢ ]l Yi—r? jl"tz—r‘ I Yi—r¢ f r:‘ ||
1 chAdi? shALYd
#(r) =lm =(r}=208="1 L0 T] e 1 10 ”
(r) =M ) =B L0) g oy ffﬁ
co=lim &=
£+l 1_",‘1

CBA3bL MemKAY NPHA0KKEHHOR CHADR 11 OCATKON WTAMNa HMeeT CAE LY I0ULI
HILL
P dzaby| L -1(0) | cpd ishAr 1
Onpedeacnue 4.1, Bynem rosopiTs, 1T0 a0COMIOTHO HHTErpHpYeMan Ha
orpeaxe [0,1] ¢yuxuna f(x) YAOBIETBOPHET YCAOBHIO My cean uMectT
smecto  pasaodenne Pypoe-Leecens

S = 3 badolat)i X [owl = MY(— 1, D<o (1.16)
| =l
rae M§ (—1, 1)—nexoropan MOCTOAHAAR, {tiy (kw1,2.. . o )—=nHyan DPyHK-
e Jo(x). Tlpu L{z) suna (2.2) aas npaBoR YacTh YpaBsHEHHH {1.7)
i(r)=3(14f(r}); (0=r=1)

rae f(r) yaosaersopaer yeaosmio Mg Buipakenne i pacnpesedennd
KOHTAKTHLX HATNpRMeHHH HMeeT BRI

e LI bR S
H(r)= 'j Ly {0}?—1?; + ;-E:Il Cf:‘(fi " +%I bl k)l Hjl
(4.17)
1
hA shﬂhﬁ o5 2 sinfadi
% A = ""E— A ——— -7 —:' B m————
= S e T

[MoctofRkse C; ONpefeIAOTEA M3 CHCTEME AHHEHHEY  aJredpanieckiy
VpaBHeHHH

v
¥ :::-a(FB-*. ﬂ*)Trlm}fﬂt -3 b,ﬁ(—-p,) O b=ty N
[

Bzl 15
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a( B3, A)=(BchA+AshA)(BE—A%)—; §(6; A)=
= (BeosA— AsinA)L M (RA) (B 124%) \4.18)
Iﬂhﬂ'ﬁ'ﬂh (4.18) oonoZHAYHO paspemmnsa, ecan A, By VIOBACTEOPAIOT

j’muﬂﬁﬂh‘l (2.2), B gausoM coyuae CBHIL MEmKILY HPAJOHEHHOR CHAGR o
OCATKONl WTaMma HMeeT BHA

P—-#raﬁn[! ‘[EIH—'W‘ CiAdtishAp="+ '\" by L3 (e pdnr sinpy ]
;--1
B obutem cayuae, koraa L(z) umeer sua (2.7), pemenne Ypasuenns (1.7)
CTPOHTCA MeTOAOM TOCAeA0RATEABLHBIN HPHATHMEHHH,
- Peanuayercs oHl Tak e, KaKk M Baanaue L. npy 3T0M QHEPATOP, CODTHET-
aylonni X, 8 (3.8), Hveer sui [ E=T

1

E:—S-[aip IJW f:‘[?'}n‘ruﬁﬁ}d"f]d?— N aslylvar)

Kosipumental ax HAXOLATCR [0 CAEAYIILHM  dopmyiam:

"ﬂ“‘*’;’:u- D= ’1“ {Q}Pj"’{m*}dﬁ‘l‘H’ﬂlu}Kn(?_.);f{p}pfu(%.g)dp
(4.19)

Hénombayn  (4.19), moayunm  CAeAyIOmHe  olekn:

max |E~.{'~ll"'rm|ﬁéf’ > janl==tM*, 1) (1<) (4.20)
¥ reEl—1) )

max V(- W=l Y |asi M oo (13319 (4.21)
FE—] l-'l

0<0<T0F 0 130, rae L¥ u M—nexoTopuie HKCHPOBAHALE 3HA-

| KauecTBe mpHMepa paccMOTpHM 3aauy 2 B cayuae, Koria Mo-
Whra £(z) MeHAeTca no 3aKomy

Et'ﬂ“_"Eﬁf{z}! ZE(0 —1); E(z)=L5l—1), 2€(—1,—oa)
f{3)=‘1r]T$1ﬂG1552’ﬁ1 s=1

noctoannon kosdipuuxente [lyaccona (v=1/3). Hanomunaem, uto
phmienter Jlame A u M cessanw ¢ moayaem 1Onra £ n wosdifu-
Tlyaccona v coornowennsvu [31].

A=E(149)7" (1—2) M=0,5 E(1-)"




S T TR | 0?7 0k 0 68 157

Qe 1 Snr, 2

Ha dqur. 1 npusexen. rpaux L.(u) npu s=1 (kpusan 1). Kpusasn
1" COOTBETCTBYRT Pa3HOCTH MEWAY TOMHEIM M AMMNPOKCHMUPYIOUIHM 3HA-
detites TpanchopMantiy euda (2.2), Ha dmr. 2 npusenens rpadmin se-
Anuubb k(r)=eur) s7!(r), xapakrepnsylomef pACNpess ennie KonTait-
HEIX HOPM2ALHEXN HANPAIKCHHA TMOL WITAMNOM C IIOCKHM OCHOBAHHEM Hi
HEOAHOPONHOM OCHOBAHHE 3,(F) NO CPaBHeHHIO C OAHOPOAHMM 74(7) np
PASANYNEIX SHAYEHUAX X, Z,(7)—pacnpeseneHie KONTAKTHIX HEnpaE e
MOL WITAMNOM a9 OAHOPOAHOFO moJdynpoctpanctea npn E=£(0). 3ua-
HEHHA 3,(7) HERALHE ABY XCTOPOHRAM ACHMATOTHUCCKIM METOLOM npus= 1.

CUS WOPOPESLG WGZUTRUGE SbUUSEADTARESUL b SBUUUe RO RRE3 L
SO BTN PRSI SBUNBASILY HNLSIUSTADY WL brLLPDh
LU MSNSHy LN Npruhe

U I USSR, . W BT DER I,

hdhndnod

Meenilbwafipdand £ g g fe wraly okl bl pupanlihpl proapfus
deafe b Tepwr Swerfwdph Fhilph Luirﬁ'wnru:uﬁumﬂ_{wﬁr wgnkigaeff ok, g
furd B b Swdwube Spdph afpae o bpoo g griegdf sl Gelimwliviogpl pos
pod b pifwd fuligfpbbinh prednedp lwnaegifud # wrssfrifupeensefody oF & o
bhpme Mwobuwfnpuiglbo, ool blmbSblmfifp gpaluphy L ppkh bpllagd wf
wufrelwpaman il dhffogp, wpp Foagy b omingfio wiebog arpn fuligfiplbph proded.
Lhpp pliocfFagmayg bl peen puueafyoedy e :.r;mﬁrmf!.‘mpﬁ frlpegba b, wibagbe by ifrrr
pipe wpdbalifph  Swdupe
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'MPTOTIC SOLUTIONS OF mm ACT PROBLEMS OF THE
ORY OF ELASTICITY FOR NONHOMOGENEOUS WITH DEPTH
HALF-SPACE AND HALF-PLANE

5. M. AYZIKOVITCH, V. M. ALEKSANDROV
Summary

~ The {nfluence of inhomogeneity of the soil base on the distribution
contact stresses under the circular plale and its displacements has

gencous foundation have been determined, Solutions of the posed
ﬁfﬁ ems are obtalned by asymptotic methods. In particular the two-si-
symptotic method is the most effective. It allows us to obtain the
lutions of these problems for big and small values of the characteristic
metric parameter.

‘The problems are posed [n connection with the problem of the
luation of foundations on chemically stabilized il -up and slumping
s (rigid circular plate, strip foundation).
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