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IpencraBieH OJMH M3 METOJIOB MCCIICIOBAHUS KOHTAKTHOW 3ama4d s Jie-
(bopMHUpyeMOro IITamMIa Ha CIOHCTOM Je(hOpMHUPYEMOM aHHU30TPOITHOM KOMITO-
3WTE, PACCMATPHBAEMOH B IOIYIIOIOCOBOH OOJIACTH.

W3ydeHne 3TOH KOHTAKTHOW 3a7a4u ObLIO OBl HEBO3MOXKHO 0O€3 pelIcHHUs
JIBYX, paHee MCCIICNOBAHHBIX KOHTAKTHBIX 3aJa4 — O JEHCTBHHU IOJOCOBOTO Jie-
(bopMHpYeMOro mTaMIia Ha aHU3OTPOIHBIA KOMIIO3UT U O ACHCTBHM aOCOMIOTHO
KECTKOT0 HOJTYHOJIOCOBOTO IITaMIIa HA TAaKylo Xke cpeny. [lepBast 3aava mokasana
crocod ¢popmupoBaHus neOpMHUPYEMOro HITaMIIa MPOU3BOJIBHON PEOIOrHH.
Taxke U3 Hee ObLT M3BJICUCH METOJM MOCTPOCHHS JUCIIEPCUOHHBIX YpaBHEHUN
IUISL OTIpEeNeTIeHHs JUCKPETHBIX PE30HAHCHBIX YacTOT, OOHAPY)KCHHBIX paHee
akamemMrukoM V.M. BopoBru4eM B KOHTaKTHBIX 3a/1a4ax ¢ AC(POPMHUPYEMBIM IITAM-
oM. Kpome 3Toro, B Helt ObLT TIOCTPOCH MOAXOI, TTO3BOJISIOIINI CTPOUTH TOUHOE
pelieHue IS OJI0COBOro mTamMma MertogaoM HeroToHa — KaHTopoBuua, OTIpaB-
JISSICh KaK OT TapaMeTpoB ISl MIMPOKUX MOJIOC, TaK M OT MapaMeTpoB Y3KUX IO-
noc. ITocTpoeHue pemeHnit A AMHAMHYECKUX KOHTAKTHBIX 3a/1ad 0Ka3aloch
BO3MOXKHBIM OJ1aroiapst HCIOIb30BAHHUIO B HHTETPATLHBIX YPABHEHHUSIX MTPUHIIUIIA
Masgenpiinrama — rHaTOBCKOTO s IPABUIBHOTO OMUCAHMS CBOMCTB PELICHHIM
Ha OeckoHeyHoctH. Ho ecnu iist cirydasi HOJOCOBOrO INTaMIIa MOXKHO Ha3BaTh
JIPYTUE TIOAXOAbI TPUOIMKSHHOTO aHATUTHYECKOTO HIIM YHUCICHHOTO MOCTPOCHHS
NPUOIIDKEHHBIX PEIICHHUH, TO B CIydae IOJIYHOIOCOBOrO LITamia ¢ abCOIIOTHO
JKECTKUM IIITAMIIOM BBIMIOJIHEHHOE HCCIICOBAHUE SBUIOCH SIMHCTBEHHBIM. OHO
BOOpasIo B ceOs psiJ MOIXOIOB IS CIydasi MOJIOCOBOTO IITaMIla U HOBBIH, BIIEp-
BbIC Pa3BUTHIH MOIXO PEIICHUS KOHTAKTHBIX 3a]1a4 ¢ KyCOYHO-TIIAIKOM TPaHUIICH.
B ciydae e opMUpyeMOro moJIyrmoiocoBOro IMITaMIla IO CPaBHEHHIO CO CIIy-
gaeM aOCOTIOTHO JKECTKOTO INTaMIla BO3HUKJIA MPoOiIeMa HOCTPOSHUs OIOYHOro
9JIEMEHTa C HOCUTEJIEM B IOJIYIIONOCE, YTO paHee He ObLIO BHINOIHEHO. B HacTos-
el cTaThe 3TO 3a/Ja4ya BIIEPBBIC PEIICHA, YTO MO3BONMIO M3y4aTh KOHTAKTHYIO
3aga4y ¢ AehOpPMHUPYEMbIM IIITAMIIOM B TaKOi 00JaCTH M MOCTPOHUTH e¢ MPUOITHU-
JKEHHOE PEIIICHHEe CO BCEMH OCHOBHBIMH CBOMCTBaMH.

Knrouesvie cnosa: xoHTaKTHas 3ajada, OJIOUHBIH JJICMCHT, HOJ'Iyl'IOJ'IOCOBOﬁ
Z[e(l)OpMpreMBIfI mTaMIl, KOHOHECHTpalus KOHTAKTHBIX Hanps{){(e]—mﬁ.

* Beinondeno npu ¢uHancoBo nopaepxkke PHO® u KybGanckoro HaydHoro ()oHza, peruo-
HaJIbHbIN poekT 24-11-20006.
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BBeneHune

B cBs13u ¢ BayKHOM pOJIbIO B MHKEHEPHOU MTPAKTUKE HOBBIX KOMITO3UTHBIX MHTEIJIEK-
TyaJIbHBIX HAHOMATEPHUAJIOB UCCIICIOBAaHUSIMH B 9TOW 00J1aCTH 3aHUMAKOTCS MHOTHE U3BECT-
HBIE yueHble. [ IpuMeps! TakuX HCClIeqOBaHU M IPHUBEICHBI B IMyOIHuKarisix [ 1-15]. Oxxaxo
OONBIIMHCTBO 33]1a4 SABJISIFOTCS OMHOPOTHBIMU, HE CMEIIaHHBIMHU. CMeIlIaHHBIM UITH KOH-
TAKTHBIM 32]1a4aM MOCBAIICHO HAMHOTO MEHBbIIIE yOIUKAIINH, XOTS B UHKCHEPHOU MpaK-
THUKE J1s1 KOHCTPYKIIMOHHBIX IIeJIel TTOTPeOHOCTh B HUX 3HAUMTENbHAs. Pyl BayKHBIX UccIie-
JIOBaHUH B 00JIaCTH CMEIIAHHBIX 3a/1a4 BhITIoNHEH B [ 16—18]. Co3naHbl makeThl TPUKIIaI-
HBIX TPOrpaMM JUI YACICHHOTO PELICHHs HEKOTOPBIX KOHTAKTHBIX 3a]1a4, B TOM YHUCIIE C
nedopMupyeMbIM ITaMiioM. OTHAKO MPaKTHKA TI0Ka3aja, YTO OJHH YHUCICHHBIE METOIBI
HE TI03BOJISIFOT BCKPBIBATh TOHKHE OCOOCHHOCTH IMOBEJICHNU S B3aUMOJICHCTBYIONIHNX Aeop-
MHPYEMBIX TEJ, YITyCKasi BaXKHbIE TIPUPOIHBIC U TEXHOTEHHBIC CBOWCTBA U siBIeHUA. K nx
YHCITY, HAPUMED, OTHOCATCSI OOHAPYKEHHBIE ITyTeM TOUHOTO PEIICHUS TPAHUYHBIX 33144
METO/IOM OJIOUHOTO DIIEMEHTA TaKUE SIBJICHUS, KaK «CTapTOBBIC» 3eMIleTpsiceHus. Jpyrum
MIPUMEPOM SIBJISIETCA BBISBIICHUE JUCKPETHBIX PE30HAHCOB B TUHAMHYECKUX KOHTAKTHBIX
3amadax ¢ aedopmupyeMbiM mtaMioM [19], koropele paHee He ObUIM ONMMCaHbl. AHa-
JTUTHYECKUE UCCIICIOBAaHNS KOHTAKTHBIX 32/1a4 HAUMHAIOTCS C PACCMOTPEHUS B3aHMOJICH -
CTBHIA ¢ 20COMOTHO )KecTKuM 1tamiioM [ 20]. X nccienoBanue HeoOX0MUMO JIJIs Tepexo/a
K Oornee CIIOKHBIM KOHTaKTHBIM 3a/iadaM ¢ JieOpMUPYEMBIM IITaMIioM. B HacToseit
CTaThe C MPUMEHEHUEM METO/Ia OJIOUHOT0 AIIEMEHTA U (PaKTOPU3ALIMOHHBIX METOJIOB IPOBO-
JITCS aHATM3 OCOOCHHOCTEH B3aMMOCHCTBHS Ieh OPMHUPYEMOTO OCHOBaHUSI C IehOpMHU-
PYEMBIM O0BEKTOM B BHJIE MOMYIOJIOCHI, OMMCHIBAEMBIM IPAHUYHOM 3aJa4ueid Tl ypaB-
HeHui [enbmronbiia. Pernenne 51oi 3a1a4u OTKPBIBAET BOSMOKHOCTB PEIICHUS KOHTAKTHBIX
3a7a4 ¢ Ae(OpMUpPYEeMbIMH HITaMIIaMH CIOKHOI peonoruu [19, 20].

1. MNocTaHOBKa 3agauun

PaccmatpuBaercsa mHorocioiinas cpena. Ha ee BepxHeil rpaHuiie BBOIUTCS IIOCKAs
nexaprosa cucrema koopauHat x0y, u B obmactu (0 < x < 00, —b < y < b) peiicTByer
TIOJIYTIOJIOCOBOM IITaMII.

IIpennonaraercst, YTo B 30HE KOHTAKTa ACHCTBYET ECTKHH mTamIl 0e3 TpeHHUs, TO
€CTh B 30HC KOHTaKTa ﬂeﬁCTBy}OT TOJIbKO HOPMAJIbHBIC HAIIPSYKCHUA. Bue miramna Ha-
MPSDKEHHS OTCYTCTBYIOT. MeTo/IoM, ONMcaHHbIM B [21], cMemaHHast 3a1a4a CBOAUTCS K
PEHICHUIO NHTETPAJIbHOI'O YpaBHEHHWA B A

o b
[ [m(x=&y-ng@Emdedn=y(xy), 0<x<w, —b<y>b,
0-b

(D

© @

m(x,y)= Lz [ [M(0.B)exp [~i(ax+Byldoadp.
4n

3nech g(x,)) — KOHTaKTHBIE HAIPSDKEHHSI TIOJ LITAMITOM, (X, ) — IepeMeleH s B 30He

KOHTaKTa.

B o6rem ciiyuae dyukiust M(o, ) ABIsSETCS KOMIUTEKCHO3HAYHON (DYHKITHEN IBYX
KOMILIEKCHBIX TIEPEMEHHBIX, MOXKET UMETh 0COOEHHOCTH B BUIE ITOIFOCOB U TOYEK BETBIIC-
HUSI, HE JISKAIMX Ha KOHTypax nHTerpuposanus. OHa MopoxaaeTcs pelieHneM aHu30-
TPOIHOM IpaHUYHOHN 3aJa4H B MHOTOCIIOHHOM cpene. CuuTaercs, 4To Ha OECKOHEUHOCTH
110 000MM IapaMeTpaM UMeeTCs IOBeICHUE BUIa

—00 —00
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M(a,B)=0(a™"), B=const, M(o,p)=0(B"), o=const, |al|,|B|—> .

3azaua cCOCTOUT B PACCMOTPEeHHH city4as AehopMupyeMoro mramia. Panee ykazaHHbIE
3aJ]a4M PeIIaINCh TOJIBKO YHCICHHBIM METOAOM. B pesynbrare ocTaBaiuch BHE HCCIe-
JIOBaHHS HEKOTOpPBhIE OCOOEHHOCTH pPeIleHHH B AMHAMHUYECKHX 3amadax. Kpome storo,
YHCICHHBIC METOABI OKa3bIBATIMCH IN00 Ma03() (peKTUBHBIMHU, THO0 HECOCTOSTEIEHBIMU
B CJTyJasx, KOrla FpaHUIbI TOCTAHOBKH I'PAHUYHBIX 3a/1a4 YXOIAT Ha OECKOHEUHOCTH JIN00
OKa3bIBAIOTCS OUCHB OONBIINX pa3MepoB. VIMEHHO IUIs TAKHMX 3a7a4 OKa3bIBaeTcs 3 dek-
TUBHBIM NIPEATIOKCHHBIN B HacToAIIEH cTaThe MeTol. OH IEMOHCTPUPYET 3HAUNTEIbHbIC
pas3nuYrs Kak B METOJIE PEICHHs 3a7a4H, TaK U B IIOy4aeMOM PEe3ylibTaTe B CPaBHEHUH
€O Ccy4aeM kecTkoro Imramia. Paspaborannbiii aBTopamu moaxon [ 19] oTkpsL1 BO3MOX-
HOCTh HCIIONB30BATh YIIAaKOBAaHHBIC OJIOYHBIC SIEMEHTHI, SBISIONINECS PELICHUSIME J10-
CTaTOYHO ITPOCTHIX T'PAHUYHBIX 33]1a4, IPHU UCCICIOBAHUN TPAaHUYHBIX 3a4a4 [ MHOTO-
KOMITOHEHTHBIX cpel. FIX COBOKYITHOCTH (hOpMHUPYIOT JUCKPETHBIC TOIIOIOTHUECKHE MTPO-
CTpaHCTBa. PereHust ClIoKHBIX TPAHUYHBIX 3a]1a4 [IPEICTABIISIOTCS B BUI€ KOMOMHALIUN
OJIOYHBIX 3JIEMEHTOB.

B xauecTBe pemeHus L1t 1e(pOpMHUPYEMOro IITaMIla IPUHUMAIOTCS PEILICHHs Tpa-
HUYHBIX 33]1a4 B paCCMaTPHUBAEMbIX 00JIACTSX, SIBISFOIIUECS YIIAKOBAHHBIMH OJIOUHBIMU
3NIeMEHTaMU IS ypaBHeHus [ enbMroneIa.

Takum 06pa3oM, HEOOXOMUMO MOCTPOUTh B momyronoce (0 < x < oo, —=b <y < b)
yTIaKOBaHHbIE OJIOUHBIE 3IEMEHTHI, KOTOpPBIE OYIIyT paccMaTpUBaThCS Kak Ae(hopMHUpyeMbIe
HITAMITBI IPOCTOM peosoruu. LI TaMITb! CIIOKHOM PeoIOruy CTPOSITCS: KOMOMHAIIEH IITaM-
OB MPOCTHIX peonoruit [19]. PaccmarpuBaercs nymepHoe ypaBHeHHe [ enpMronsia B
YKa3aHHOM 001aCTH:

2 2 2
[0°x+0°y+ K Jo(x, ) =g(x,»),  g(x,y)=q(x,y)—1(x,). (2)
3nech Q(X, y) — BEpTHKAIBHOE MIEPEMEIICHUE B 30HE KOHTAKTa; ¢ (X, }) — KOHTAKTHBIC HATIPSI-
KEHMs1, ISUCTBYIOIME Ha OOBEKT CHHU3Y, KOTOpbIE HA/I0 ONPEACIUTD; £ (X, V) — 3aJaHHbIE
BHEITHNE BO3ICHCTBHS CBEPXY Ha OOBEKT.
Jlnst 3ama4m B obnactu (Q NpHHATH TpaHUYHbIE ycinoBus Helimana Buzia

0 0 0
%(P(X, y) - ([)(X,—b), %(P(xay) - ([)(X,b), aq)(xa y) - (P(Oa y) (3)

OrpaHu4uMCcs paay IPOCTOTH YETHBIM cIydaeM @(x,—b) = @(x, b).

2. MocTpoeHne UHTerpanbLHOro ypaBHeHUs
Ans aechopMmpyemoro wramna

[Tpumenus x (2), (3) metoa 61049HOTO A5eMeHTa [ 19], mony4nM npencTaBieHue Jist
YITAKOBAHHBIX OJIOYHBIX JIEMEHTOB B BUJIC

1 77 R .
o= [ | e it pldadp @

(D((X,, B) = —Q((X,, B) + S((X,, B)a

S(0.B) = D(0.B)exp [i(h)]| 1--2 |+ D(cr, by cos pb| 1— PSP
o, B,sinP,b
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+®(0,B+)W{i—l}+<1>(a+,b)ﬂcos BJ{ sinBh__ cospb }
B,sinP,b| o, o B,sinP,b cosP.b

BsinBb  a,sinPb 3 BsinBb
+0(a,, B) B.sinp.b o, sinB.b {Q(Ot, B.) Q(Ot+aB+)—B+ . BJJ +

3 Bsinpb o, sin Bb 3 Bsinpb
+<T(a,B> T(a+,B)B+SinB+b+a2+sinB+b{T(a,B+> T(““B”—msmme’

+

o b © b
00, B)={ [qCx, yyexp [i(ax+By)ldxdy, T(a,B)=[ [¢(x,y)exp [i(oue+By)ldxdy,
0 0

-b -b

o b
®(0t, B) = [ [@(x, y)exp [i(cx +By)ldrdy, a,.=iJB*= k>, By, =irJa’— k>,
0-b

Ima,, >0, ImpB,, >0.

Bro4HBIi 31eMEeHT ONHCHIBAET BEPTHKAIBLHOE IIEpeMelieHHe JIehOpMHUPYEMOTO LIITaMIIa.
Jist npuBeieH st CMEIIaHHON TPAaHUYHOM 331841 K MHTETpajIbHOMY YPaBHEHHIO IPUPABHSIEM
niepemerieHus (1) y(x, ) B 30HE KOHTaKTa, COCTABICHHBIE U1l MHOTOCJIOHHOrO OCHOBAHHS,
U TIepeMEIIeHUS (X, ') YIIAKOBAaHHOTO OIIOYHOTO 31eMeHTa (2), IPenBapuTeIbHO IPUMEHHB
K HUM InipeoOpazoBanue Oypre. Torna momydnM coOOTHOIIEHHE

M@ PO p=-—2 5P - D

2 2 2 2 2"
+o -k o' +a -k
[IpuBenst B 3TOM COOTHOIIEHUH TOJ00HBIC YICHBI U IPUMEHHUB K HEMY JIBOMHOE 00pa-

meHne Oypre, MoTydrM HHTETpaibHOE YpaBHEHNE KOHTAKTHOM 3a1a4H ¢ e opMUpyeMbIM
IITaMIIOM B BUJIE:

o b
[ [k(x=&y-nq(&ndedn=f(x,y), 0<x<o, —b<y<h,

0-b
KG) =5 | [K (@ Brexp [iCour+ By)dod, )
K(B)=M @B+ f(x,y)=# J [Ftapyesp it pojded
S(a,
F(o,B)= _az :gz E)kz_.

3. PeweHue UHTerpanbHOro ypaBHeHuUs

B [20] mocTpoeH MeTox peleHus nHTerpaibHoro ypasHeHus (5). [loctpoeHue TouHoro
perieHust TpedyeT oOpalieHus HHTErpajIbHOro ypaBHeHUS dpearonsma BToporo poaa. Ero
TOYHOE pelIeHHE MOXKET OBITh ITOIy4eHO TpuMeHeHneM Metona Herorona — KantopoBuya.
B3siB mepBbIil WieH NPHONHKEHUS 3TOT0 METO/IA, TOCTPOUM IPHOIMKEHHOE PEIIeHHE.
OHno noce mpeoO0pa3oBaHU HMEET BUJ

q(x,¥) = q,(x,¥) + 4,(x, ¥) = q;(x, y). (6)
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3nech MpUHATH 0003HAYCHUS
1 o0 00
4,(5,,7,) =7 = [ [0, (B exp[-i(o, + By, )ldodp,
e (7
F,(o,B) = J J J,(&,m, ) exp [=i(ox, +By,)]de,dn,, n=12,

Q ((X B) K_]F - [Kn+(x _l(an}—(x +Kn_-:—[3 {Kn_lﬁFn}—ﬁ +
+Kr:+]—0t+[3 {Kn_l(x—ﬁ {K_lotFn}Hx}—ﬁ +K_][3+0L {Kn_j—ﬁ - n_lﬁFn}HS}—a]ﬂ (8)

x=x, y=y-b  fi(x,»)=/f(x,y D),
Ki(a,B)=K(a.B), qy,(x,y)=q,(x,y+b),
X=Xy, y==yy+b, [1(x5,3,)=f(x;, 5, +D),
K, (0,B) = K(o,=B), g5 (x,»)=q,(x,—(y=D)),

4 (5.0 =5 [ [s(@Pyexp [itour+ By)ldadp,

—00 —00

0s (0 B) = K~ (00, B)F (01, ) — K 5 (00 P K, (e, BYF (01 B}
F(a,B) = J J SEm)exp [—i(ax +By)]dedn.
00

VYyactaytromiye B onucanuu Gopmyd (8) onepaTopsl JeTanbHO onucansl B [20] u 31ech He
TTOBTOPSIFOTCSL.

BrimucanHoe npuOIMKEHHOE pellieHre 3aBUCUT OT HEM3BECTHBIX (DYHKIIMOHAJIOB
(o, B), O(a, B.), O(a,, B,). dust momydeHns: COOTHOIICHHUH, TTO3BOJISOIINX HX OIpe-
JIeTISATh, IpuMeHUM K popmyiiam (6), (7) aBoiiHoe nmpeodpazoBanue Dypobe. B pesynbrare
MOTyYMM COOTHOIIICHUE BU1a

O(a,p) = Oy (0, B) + Oy (a1, B) = O5(a1, p).

HpaBaﬂ YacCTb 3TOI'0 COOTHOLICHHA 3aBUCHUT OT YKa3aHHBIX HCU3BECTHBIX (I)yHK]_II/IO—
HajoB. BHECs B 3TO COOTHOIIICHUE TTOCIEAOBATEILHO 3HAUCHUS a,, B+, TMOJIyYUM COOTHO-
HICHHA B BUIC

O(a,,B) =0 (a,,p)+ 0, (a,,p) - Os(a,.P),
Q(a=B+) = Ql(a=B+)+ Qz(a=B+)_Q3(a=B+)a
Q(a+’B+) = Q] (a+ﬂB+)+ Q2(a+ﬂB+)_Q3(a+ﬂB+)'

B pe3yabTare It ONpeacIi€Hna HEU3BECTHBIX (l)yHK]_[I/IOHa.HOB Ioiry4yeHa CucrtéMa nH-
TerpajbHbIX ypaBHeHHH dpenronbMa BTOpOro poja, peieHrne KOTOpoil CONEpKUT orpe-
JACINTCIIb, HBHHmmHﬁCH OCHOBOH AUCIEPCUOHHOIO YpaBHCHUA AJIA OIIPEACICHUA OUCK-
peTHbIX pe3oHaHcoB V.11 BopoBuda, kak 3T0 BEIIIOIHEHO B cTathe [ 19] it 6omee mpocToit
obmactu. B coorBercTBUM ¢ hopMyniamu (5) Ha ypaBHeHUs DpearoasMa AeiCTBYIOT onepa-
TOpEI (4).

BHocs 3HaUeHNS HAICHHBIX (DYHKIMOHAJIOB B IPaBBIC YaCTH MOTYUYEHHBIX pPeLICHUI
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HMHTETPAJIbHBIX YPaBHEHUH, HAlZIEM PELIEHUS CMEIIAHHbIX 3a]a4, 3aBUCSAIINE TOIBKO OT

BHEUIHMX BO3ACHUCTBUH U 3aJaHHBIX T'PAHUYHBIX YCIOBUM Ha IPaHULIaX I10JIOCHI.
ITpumenus aBoiiHoe oOparienue Pypre K IOCTPOSHHOMY PEIICHHUI0, TOTYYUM MpH-

ONIKEHHOE pellieHHe KOHTaKTHOH 3aJauul 711 1€ OpMHUPYEMOTO MOTYIIONIOCOBOTO ITaMIIa.

4. UccnepgoBaHue KOHLEHTPaLMN KOHTAKTHLIX HanpsiXKeHUH

1. B pemenusx, npeacTaBiIeHHBIX GopMymoii (8), mepBelii cripaBa wieH (GpopMupyeT
BBIPOXICHHYIO COCTABIISIONLYIO PEIIICHHS B 30HE, AJIbHEH OT IpaHMI] YeTBEPTH IIIOCKOCTH.
ITo3TOMY OH HE COIEP>KUT KOHLIEHTPAaLUi HalPsSHDKEHUM.

2. Bropoii u Tpetuii uieHsl B (8) comepkaT rpaHHYHBIC KOHIIEHTPAIMH HAIPSDKEHUH,
CBOHCTBEHHbIC OTHOMEPHBIM HHTETpaIbHBIM ypaBHeHHAM Bunepa — Xonda [21]. ITogo6-
HO OZTHOMEPHOMY city4aro [21] oHH 1at0T Ha IPSIMOJIMHEHHBIX IPAHUIIaX MITaMIIa OCOOEH-
HocTH BHaa x 2 u y~172,

3. YerBepThlii U IIATHIH WiICHH! B (§) ONMUCHIBAIOT KOHIIEHTPALIUIO HAITPSDKEHHUHN B YIVIOBOM
Touke mTammna. OHa oNpeAenseTcs B pe3ylsTaTe OLeHKH HHTerpana

| _ -
q(anyO):4_n2 J J.[K+(Ix+[3{K+(]x—[3{K—(]xF}+a}—[3 +

—00 —00

+ K—:[;Hx {K-:[;—(x {K—_[;F}HS }—(x ] exXp [_i(a—xo + ByO)]da’dB (9)

B OKPECTHOCTH JIOKAJIbHOM CHCTEMBI KOOpAUHAT X 0V, X, = X, Y, = ¥ — ¢ C Ha4aJIoM B
yriI0BOit TouKe. B3sp B (9) npubmmkenno dpynxuuio K(o, B) = (a2 + B2+ 42) "% 4> 0,
nomyaum Ky(a, B) = O(B™"?), K g, (0, B) = O(a™), o = 8B — o, 8 = const. Buocs
9TH OIICHKH B (6), TOTyYUM B pe3ylibTaTe HECIOKHOTO aHAIN3a

q(x0,v,) =0(r>'*), r=4lxg +y; —>0.

D710 6MH3KO K 3HAUCHMIO, TOMYYCHHOMY YHCIEHHBIM MeTozioM [22, c. 129].
3akntoueHue

Oco0eHHOCTB pellIeHN s KOHTAKTHBIX 3371a4 ¢ Je(opMUpyeMbIM IITAMIIOM IPeIOKEH-
HBIM [TOIXOZIOM COCTOUT B IIPUMEHEHUH MeTOoa OII0YHOTO 3JIEMEHTa B BO3HUKAIOLITUX HH-
TerpaiabHbIX ypaBHEHUX. [Tocie mocTpoeHus peleHn s HHTErpaJIbHOIO YPaBHEHHUS B IIPAaBBIX
€ro YacTsAX OCTAIOTCS HEM3BECTHBIMH (DYHKITMOHAIBI OT perneHui. OHU ONpenemstoTcs
myTeM (hOpMUPOBAHUS CHCTEMBI AJIT€OpanyecKuX ypaBHEHHH C TOMOIIBIO OTYYCHHBIX
PELIEHUH WK MHTErpalbHBIX ypaBHeHUH Dpenropma. B pesynsraTe ux perieHuii onpene-
JSIOTCS (DYHKITMOHAIIBI, KOTOPBIE 3aMBIKAIOT PeIICHNE KOHTAKTHOMH 3a/1a4H ¢ IeOopMHpY-
€MBIM IITAMIIOM. B TOCTPOCHHBIX pelIeHusIX (POPMUPYIOTCS 3HAMEHATEIIH, SBISIOLTHECS
OCHOBOH TMCIIEPCHOHHBIX YpaBHEHUH [UIs OlIpefeneHus pe3oHaHcHbIX yacToT 1.1. Bo-
poBuua [19]. IlocTpoeHHOE pemIeHHEe MO3BOJSET BBISBIATH 30HBI ITOBBIIICHHOM cefic-
MUYHOCTH B CTPYKTYpax, UMEIOIIUX HEePEX0/Ibl TOPHBIX MACCHBOB ITOTYIIOJI0COBOH (hOPMBI
B PaBHUHHBIE TEPPUTOPHU.
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The paper presents one of the methods for studying the contact problem for a deformable
stamp on a layered deformable anisotropic composite, considered in the half-band region.
Studying this contact problem would be impossible without a solution.

Two previously studied contact problems are on the effect of a strip deformable stamp on an
anisotropic composite and on the effect of an absolutely rigid half-strip stamp on the same
medium. The first task showed a way to form a deformable stamp of arbitrary rheology. A
method for constructing dispersion equations for determining discrete resonant frequencies,

* Carried out with the financial support of the Russian Science Foundation and the Kuban
Science Foundation, regional project of the Krasnodar Territory 24-11-20006.
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previously discovered by Academician I.I. Vorovich in contact problems with a deformable die,
was also extracted from it. In addition, it developed an approach that makes it possible to build
an accurate solution for a strip stamp using the Newton — Kantorovich method, starting from
the parameters for both wide strips and narrow strips. It should be noted that the construction
of solutions for dynamic contact problems turned out to be possible due to the use of the
Mandelstam — Ignatovsky principle in integral equations to correctly describe the properties of
solutions at infinity. But if, for the case of a stripe stamp, you can call If there are other
approaches to approximate analytical or numerical construction of approximate solutions, then
in the case of a half-strip stamp with an absolutely rigid stamp, the performed study was the
only one. It incorporated both a number of approaches for the case of a strip stamp, and a new,
first-developed approach to solving contact problems with a piecewise smooth boundary. In
the problem with the case Compared to the case of an absolutely rigid die, there was a problem
with constructing a block element with a carrier in the half-strip, which had not been done
before. In this paper, this problem is solved for the first time, which made it possible to study
the contact problem with a deformable stamp in such a field and construct its approximate
solution with all the basic properties.

Keywords: contact problem, block element, semi-strip deformable stamp, contact stress
concentration.
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