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VJIK 621.833;539.3

Bo3moskHOCTH ABYXNPO(HILHOIO KOHTPOJISI KOHHYeCKHX npsiMo3yonix kosec / B.H. Pycen-
kuii, B.E. Auroniok // Bicauk HTY "XIII". Cepis: Ilpo6nemu Mmexaniynoro mpusoxy. — X.. HTY
"XIII". — 2013. — Ne41(1014). — C.125-129. — Bi6miorp.: 10 Ha3s.

BuknageHo Meror IBOMPO(MUIBHOrO KOHTPOJIO Ui KOHIYHUX KOJIC 3 MpAMUMH 3yOrsmu. s
BIIPOBA/UKCHHS [[bOTO METOY KOHTPOJIIO PO3pOOJICHI CXeMa BUMIPIOBAHHS Ta MOZE/b IPUIALy s KO-
HTpoio. OIMCaHo peKOMEH ALl 11 BIPOBAIKEHHS JBYXIIPO(IILHOr0 KOHTPOIIO B YMOBAaX MacOBOTO
BUPOOHUIITBA 3 BAKOPUCTAHHSM 3aCO0IB 3 3aIHCYFOYUMH TIPHIIaAaMH.

Ku1r040Bi c;10Ba: KOHIYHE 3y0UacTe KOJIeco, TOYHICTb, BUMIPIOBAIbHE KOJIECO, ABYXIPOMIIbHII KOHT-
POJIb, METOJI 3aITHCY.

The method of It is offered for conic wheels with direct teeth to use modern means of the two-
profile control with recorders. The scheme of measuring and exemplary conic cogwheels is developed
for realization of this quality monitoring. Recommendations about realization of a two-profile quality
monitoring of conic transfers in the conditions of mass production are resulted.

Keywords: bevel gear, precision, measuring wheel, two-profile control, recording method.
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AHAJIN3 KOHTAKTHOI'O B3AMMOJIEMCTBUSA I'TAJIKAX U
IMEPOXOBATBIX TEJI METOJOM I'PAHUYHBIX 9JIEMEHTOB

IocraBnena u perena 3agada o B3aHMOASHCTBUM IMIaJKUX U IIEPOXOBATHIX Tell. 3ajaua CBeIeHa K Ipa-
HUYHOMY MHTETPaJIbHOMY YpPaBHEHHUIO. BIMsHUE 1IEPOXOBATOCTH MOAENUPYETCS NPH OMOIIN YIIPYro-
ro ocHOBaHUs Bunknepa.

Ki1ro4yeBble cJ10Ba: KOHTAaKTHOE B3aUMOJICHCTBUE, METOJ TPAHUYHBIX JIEMEHTOB.

Beenenne. B KOHCTPYKIMSX MallvH, 000PYIOBaHKS M OCHACTKH [UIS OCYIICCTBIIC-
HUSI CBSI3aHHBIX I[BPI)KCHI/IIZ )44 yCI/IJ'H/Iﬁ COMNPsKECHUA TPAJUITUOHHO NPUMCHSJIUCE pa3iny-
HBIC BHIBI TIOJIBIDKHBIX coeiHEeHHH. OJTHAKO TEHIICHIIMH YCJIOKHEHNS KHHEMAaTHYCCKIX
CXEM, a TAKKE MHTCHCU(DHKALMS YCIOBUA HATPYXXECHHS TPUBOMIAT K HEMIPHUMEHHIMOCTH
KaK M3BECTHBIX KOHCTPYKTUBHBIX PEILICHHUH, TAK U METOJIOB HX pacueta. [Iyisi cOBpeMeH-
HOTO MAIIMHOCTPOCHHUS XapaKTEePHBIM SIBIISICTCS IIHMPOKOE MPIMEHEHHE MAIlUH, B KOTO-
PBIX MI€pcaavda Tpe6yeMI)IX CJIOKHBIX BHJIOB JIBMKCHHS U 3HAYHUTCIIBHBIX pa60tmx ycu-
JIMA  OCYIIECTBISIETCS TOCPEACTBOM KOHTAaKTa CJIOKHOMPOQIWIBHBIX JeTajei. ITo,
HalpuMep, neperada TEXHOJOTMUECKUX YCWIMHI B IITaMIIax Pa3iM4HOIO THIIA, 3aKpell-
JieHue U 0a3upoBaHKe 3ar0TOBOK NPH MeXaH0o00paboTKe Ha Pa3HOOOPA3HBIX METAIIOpE-
JKYIMX CTAHKaX, Tiepeada pabovux Harpy30K MEKITy 3yOUaThIMU KOJIECAMH B PEYKTO-
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pax, YCHWIMS CONpSDKEHHMS MOPIIHEH B THIPOOOBEMHBIX Iepeaayax, YCHINs OIMpPaHHs
MEXaHH3Ma HaKJIOHA JIYTOBBIX CTAJICTUIABIIIBHBIX MIeUel U T.I. B cruty 3T0ro Mexmy KoH-
TAKTHUPYIOLIUMH TeJIAMH BO3HUKAIOT 3HAYMTEIIHHBIC KOHTAKTHBIC JTABJICHUS, BO MHOTHX
CITyJasix OIPEACIIIONIHe HECYIITYIO CIIOCOOHOCTh MAIlTMHOCTPOHUTENBHBIX KOHCTPYKITHIA.

Kpowme toro, xapakrep pacupeaeneHns KOHTAKTHBIX JaBJICHHH 00yCIIOBIMBA-
€T BEIMYMHBI M KapTUHBI pacIpeieiIeHUs epeMEIIeHHH TOYeK B3aNMOICHCTBYIO-
IIMX AeTanell Kak IITaJKuX WM MIEPOXOBATHIX YIPYTHX Tell. JTO, B CBOIO 0UYepelb,
BJIMSICT Ha KECTKOCTh MCCIIEAYEMOTO y3I1a, YTO BIEYeT 3a co0oM, Harpumep, odec-
MIeYCHNE WM HEe0OeCIIeYeHNEe TOYHOCTH BBIIIOJIHEHHUS] TEXHOJIOTHYECKOH ONepariyy.
COOTBETCTBEHHO, TPU MPOCKTHPOBAHUHM TAKUX JICMCHTOB MAIIMH BaXKHBIM SIBJIS-
eTCsl OmIpe/ieNieHHe HanpsHKeHHO-1e()OPMUPOBAHHOTO COCTOSHHUS B CONPSDKEHHN
yOpyrux aeopMUpYEMBIX Tl C Y9€TOM HX KOHTAaKTHOTO B3anmMoaeHcTBHA [1].

Jis pemeHust 3TOW 3a1aud MPUBIIEKAIOTCS caMble Pa3HOOOpa3HBIE METOJBI:
aHAJUTHYECKHE PacueThl, OCHOBaHHBIE Ha Mojenu ['epra [2], 9ncieHHsI MeToI KO-
HeuHbIX ArmeMeHToB (MKD) [3, 4]; MeTon rpaHUYHBIX 51eMeHTOB [5]. B To ke Bpems
Cpemy METO/IOB aHajii3a KOHTAKTHOTO B3aUMOJICUCTBUS CIOKHOIPOQMIBHBIX Tel
(meron I'epua, MY u MKD) Henb3sl BBIASIUTh OJHO3HAYHOTO JIHJIEpa: BCE MPH-
MCHACMBIC MCTOABI UMCIOT CBOU pPaMKU NPUMCHECHUS, XapaKTECPU3YIOTCA paSJ’IH‘IHOﬁ
CTENEHBIO TOYHOCTHU U TPEOOBATEILHOCTHIO K 3aTPauuBaEeMbIM PECYpCaM, 4TO B CBOIO
ouepens, He JaeT BO3MOXKHOCTH BBIICIHUTH TOT WM MHOW METOX KaK JTOMHUHHPYIO-
oM WM yYHUBEpCaNbHBIH. Takum o0pa3oM, B XOAe HCCICIOBAHHUN PallHOHAJIBHO
MIPUMCHATH Pa3INgHbIC METOMIBI aHaJM3a KOHTAKTHOTO B3aMMOJCHCTBHS U3 HEKOTO-
POTO TOCTYITHOTO MX MHOYKECTBa (FITH UX COUYETAaHHUE).

JlomomHUTENEHBIM (DAKTOPOM, YCIIOKHSIOIMM MOJIETb KOHTaKTHOTO B3aMMOJCH-
CTBUSI, SIBJISICTCS] HAIMYME U yUeT ILePOXOBATOCTH, HCKaXKalOIEeH KapTHHY KOHTaKTa Tejl,
paccMatprBaeMbIX Kak ryajikie. COOTBETCTBEHHO, UL CIOKHONPO(UIBHBIX Tel 3a-
TPYAHUTEIILHO PACCUUTHIBATE HAa AHATTMTUYCCKUC PEHICHUS, U I TPOCKTHBIX UCCIICI0-
BaHWHM B HAHOOJIBIIEH MEPE NMOAXOJAT YHMCJICHHBIC METO/bI aHAIM3a WX HAIPsSKCHHO-
nepopmuposarHoro coctossaust (HIC) ¢ y4eToM KOHTAKTHOTO B3aHMOJICHCTBHSI.

Lenpro maHHOI pabOTHI SBISETCS COBEPIICHCTBOBAHME YUCICHHBIX METOIOB
OTIpE/ICIICHUS] HANPSHKCHHO-e(OPMIPOBAHHOTO COCTOSHHS SJIEMEHTOB MAIIHHO-
CTPOUTENBHBIX KOHCTPYKIIMHA C Y4eTOM HX KOHTaKTHOTO B3aMMOJCHCTBHA Kak
TJIAAKUX W HIEPOXOBATBIX TEJI.

IMocranoBka 3amaum. Ilpu wucciaenoBaHMM KOHTAKTHOIO B3aUMOJEHCTBUS
CIOKHOTPO(UITBHBIX T [6-8] BO3HUKAET HEOOXOAMMOCTh TPOBEACHHUS MHOTOBApH-
AQHTHOTO pEILeHUs 3a7a4 aHaiu3a MPHU BapbUpPOBaHUU (OPMBI U Pa3MEPOB B3aUMO-
JIeHCcTBYIOIUX Tell. KOHKYpHPYIOMUME TpeOOBaHHUSAMHE TIPH 3TOM BBICTYIIAIOT OTIe-
PATUBHOCTh M TOYHOCTH PEIICHHS CJUHUYHON 3aadydl aHAIN3a, KOTOPHIC B 3HAYH-
TEJIHON Mepe ONPENEITIOTCS METOIOM, BRIOPAHHBIM JIJISL €€ PEIICHHUSL.

B wacTHOCTH, paccMOTpUM U3 BCEro WX pasHooOpasust meton ['epra u meron Ko-
HewHbIX 371eMeHTOB (MKD). TlepBblif 3HAUUTEEHO Cy)KaeT MHOXKECTBO TeJ, UL KOTO-
PBIX OH J1aeT MPUEMIIEMYIO0 TOYHOCTH PEIICHHS, OJHAKO TO3BOJISET MPOBOAUTH JIOCTa-
TOYHO OTIEPATUBHYIO OLEHKY KOHTaKTHBIX JAaBJICHUM M KOHTAKTHBIX IUIOMIA0K. BTopoit
TIPIMEHNM ¥ OOECIIeUMBAET BBICOKYIO TOYHOCTH MOJIETMPOBAHMSA JUIS TENl KOHEYHBIX
Ppa3MepoB 000 HOpMbI, OTHAKO TpeOyeT OOMNBIIHMX 3aTpaT BpeMeH! Ha (popMHUpoBaHHe
YHCIICHHBIX Mojelnel, ocooeHHo st koHTakta CIIT. Takmm 00pa3om, Mo KpUTEpHIM
""TOYHOCTB-OIICPATHBHOCT JAHHBIC METO/BI KaK OBl Pa3HECCHBI TI0 POTHBOIOJIOKHBIM
KpasM BooOpakaeMoro MHTepBaja HoKasaTelel 'MpuMEeHIMOCTh-PeCcypco3aTpaTHOCTh
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YCIIOBHO 0003Ha4ast KpaHOCTH BO3MOXKHOCTEH 10 KaXKIIoMy 13 KpurepreB. Kommpomuce-
HBIM C 3TOM TOYKH 3pEHUsI NIPEICTaBIAETCS. METO/ TPAHIYHBIX MHTErPASIbHBIX YPABHEHHI
(MI'MY): oH cBoOozieH oT TpeboBaHHil TeopuH [ 'eplia 0 nepBOHAYaILHOM TOYEYHOM KOH-
TAKTE TeJI ¥ O MPEZICTABIICHHUH JIOKAJIGHOTO 3330pa B CONPSDKEHUH TEN B BHJIE TTOJIOKUTEIb-
HO OIIpEZICNICHHOM KBaJpaTHIHON (H)OPMBI OT KOOPJIFHAT, 3aJal0NTNX TOUKH OOImel Kaca-
TEJIBHOW IIOCKOCTH. DTHM CYIIECTBEHHO PACIIMPSIETCS MHOMKECTBO TEl, TOCTYIHBIX IS
MCCTIEIOBAHMS MX KOHTAKTHOTO B3auMoercTBis. C apyroit cTopoHsl, B ommrane or MKD,
OH OMEpPHPYeT C CYLIECTBEHHO MEHBIIMMHU IO pa3MepaM IUCKPETHBIMU MOJENSMH, IO-
CKOJIBKY CHIDKAET Ha eIMHUITY (PU3UYECKYIO pa3MEpHOCTh IPY MOCTAHOBKE 3a/1a4il. Takum
00pa3oM, ISt MHOTHX CITyYacB UCCIeayeMoro KoHTakTHoOro Bammonekicteust CIIT meron
TPaHUYHBIX MHTErPAbHBIX ypaBHEHUH SIBISIETCs albTepHaTHBOM Meromy I'epria u MKO,
couerasi IPenMyIIecTBa MIEPBOTO U BTOPOTO, U Oy/IydH JIMILEH, B 3HAUYUTEILHON Mepe, NX
HEZIOCTATKOB, a TI03TOMY NPEZICTABIISET HHTEPEC TIPH PELICHUHN KOHTAKTHBIX 3a1ad.

Ilenpio TPOBEACHHBIX U OMMCHIBAEMBIX B CTAaThe Pa3pabOTOK sBISIETCS MOAUDH-
Kalysi METo/la TPAaHMYHBIX MHTETPAIbHBIX YPABHEHHH JUIS MCCIIEOBAHMA KOHTAaKTHO-
To BSaHMOHeﬁCTBHH TJIaJKUX U MIEPOXOBATHIX CJ'IO)KHOHpO(I)I/IHI)HI)IX TCJI, Or'paHUYCH-
HBIX [TOBEPXHOCTSIMU IPOU3BOJILHOM (HOPMBI.

Kunemamuueckas mooens konmaxma 2naoxux men. [Ipu uccieoBaHNM KOHTaKTa
TIJIKKX TeJ HECOTTIACOBaHHOM (popMbI [1-5] B OTCYTCTBHE TPEHHS B MIEPBOM IPUOITIKE-
HUM PacCMaTPHBAIOTCS TIEPEMEIICHHSI TOUEK MOBEPXHOCTEH 1 3a30p MEX/Ty HUMH TOJIBKO B
HOPMAJIBHOM HarpasieHnH. Ha 3Tolf OCHOBE BBIBOASTCS KMHEMAaTHYECKHE COOTHOIICHHS
KOHTaKTa. Takoe YIpoIeHHe MOJIENN HOPMAJIBHOTO KOHTaKTa Oasupyercsl Ha mpeHeOpe-
JKCHHM W3MEHEHHEM HalpaBJICHUs BEKTOPOB HOPMAaIM MOBEPXHOCTEH B3aMMOJICHCTBYIO-
nwx ten [1, 5-10]. [Ipumepom sBisiercst Teopust ['epua, B paMkax KOTOpOH HOpMAaJIBHBIN
3a30p MEXJIy MOBEPXHOCTSAMH NPHOIHKEHHO MPEeICTaBIsieTCs] KBaApaTHiHoi (opmoii B
JIOKJIbHOM CUCTEME KOOPIMHAT, CBS3aHHOM C TOYKOM IIEPBOHAYAIIBHOIO KaCaHUS TEll.

B 0Oouiee o01eM citydae NpUXOJUTCS YUUTHIBATh TOYHYIO (hPOpMY 3a30pa MEXKITY Te-
JIaMH, JUTS Y€T0 BBOAWTCS CHCTEMa KOOPAMHAT, LIEHTP KOTopoi (Touky O) TpaIuilioHHO
pacrionararoT Ha JIMHUH JIeHCTBHS mprokiMarorei bl P (pucyHok 1). Ocu 2; v Z, st
yInoOcTBa MMEIOT HalpaBJIeHUe BOBHYTPh Telia (31€Ch U Jjajiee HIKHHIT MH/IEKC COOTBET-
CTBYET HOMepY Tella, K KOTOPOMY OTHOCHTCSI 0003HaueHue). B aTom ciydae ypaBHeHHs
KKIOW M3 HOBEPXHOCTE MOXKHO 3ammcats B Buae Z; =z;(X,Y), i =12, a 3a30p BbI-
qucsieTcs: CooTBETCTBEHHO Kak h =h(X, y) =z,(X, ¥)+2,(X, y) .

B nedopmupoBaHHOM COCTOSIHMM TTOA JeicTBHEM criibl P 06a Tena npuBossiTes B
KOHTAKT 110 HEKOTOpo# mrommaxke. [Ipu 3ToM nepemerieHne Mpou3BOIbHON TOUYKHU Tpa-
HULB! S; KaXIO0TO U3 TeJ B HAIPABICHUU OCU Z CKIAJIBIBAETCS U3 CMEILEeHUs O; , BEJH-
YMHA KOTOPOTO OTCUMTHIBACTCS B HAINPABJICHWH, OOPaTHOM IOJIOKHTEIHHOMY Il OCH
Oz;, 1 OTKIOHeHHsT U, OT IEPBOHAYANBHON (POPMBI COOTBETCTBYIOLICH [OBEPXHOCTH
(pucyHok 2). TlepBast KOMITOHEHTa TIpeACTaBIIsieT cOO0M COMMKEHNE TeN U He CBs3aHa C
ux Je)OpMHUpOBaHHEM, a BTOpas OTBedaeT AedopMaIysiM, BEI3BAHHBIM JICHCTBHEM HC-
KOMOTO KOHTAKTHOTO JABJICHMS. Takoe pa3ioykKeHHe TPaJAUIHOHHO T 33139 O B3aUMO-
JIEUCTBUM YIIPYIOrO HMOJIYNPOCTPAHCTBA € INIAJKUM LUTAMIIOM, B KOTOPBIX KOMIIOHEHTa-
MU COMMKEHHS O; SBILIIOTCS MEPEeMEIICHUs OECKOHEYHO YNaJIeHHOW TOYKHU IONYIpO-
CTPAHCTBA WJIM BCETO JKECTKOTO IITaMIla Kak abCOJIIOTHO TBepaoro Tena. JlanHoe mpen-
CTaBJICHUE BEPTUKAIIbHBIX nepeMemeHHf/'I B npeHe6pe>KeHm/1 TMONEPEYHBIMU TaAHI'CHITU-
anbHBIMH B 1IockocTH OXY MPUBOJKT K CIIEAYIONIEH OOIENPHUHATON 3alicy HeMHHEeH-
HBIX COOTHOILIEHUH JUIsl HOPMAJIBHOTO KOHTAKTa:
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o )

Z,(X, Y)

TNIOCKOCTh

xy

h(x,y)

Z,(X, )

SR

Pucynok 1 — IIpencrasnenue JJoKasHOTO 3a30pa PrcyHok 2 — [ledopmanust Ten u oOpaszoa-
MEKITy KOHTaKTHUPYIOINMH TeaM1 HHE KOHTAaKTHOH TIOLIAZKK IO IeHCTBUEM
HOPMAJIbHOI'O yCUJIUS

U, (X, y)+Uz (X y)+h(xy) =
=8, +08,,5,(X,y) u S,(X, y) — BKOHTaKTE;
Uy, (% ¥)+Uz (% y) +h(x,y) >

> 8, +05,5.(X,y) u S,(X,Y)—BHE30HBI KOHTAKTA.

@)

Mooens deghopmuposanusi ynpyeoeo norynpocmparcmea. TIpuBeeHHas BbIIIE
KHHEMaTH4YeCKasi MOJIC]Ib KOHTAKTa XOPOILO COYETAETCS C MOJIEIbIO YIIPYToro MoBe-
JICHHSI TBEPJIbIX TEJ IPH MPUIOKESHHHM KOHTAKTHOTO JaBJICHHs, OCHOBAHHON Ha TOM,

p(E, 1) YTO MEPEMEIICHHS TOUCK MX MOBEPXHOCTH B 30HE

|y KOHTaKTa ¥ JIOKaJbHbIC IehopMaIu MpHOIIU-

JKCHHO JKBHBAJICHTHBI MEPEMEICHUAM U 1edop-
>  MalusAM YIOPYroro MoJyIpOCTPaHCTBa IMOX JeH-

CTBHEM HOPMAJILHOTO ycuius. J[jist yrpyroro mo-
uxy)y 2 JYIPOCTPAHCTBA HM3BECTHO HWHTEIPAbHOE COOT-
Pucyrok 3 — Tepevemenye rpanmpr  HOUICHHE, YCTAHABIUBAIOMIES CBA3b MEXKY JaB-

TOMYTPOCTPAHCTBA O] AciicTBueM  JIEHMEM H HOPMAIbHBIMH NIEPEMELIEHUSIMU TOYEK

HOPMAJTBHOTO YCHITHST ero rpanuipl (pucyHok 3) [11]:

u; (¢ y) = (-v2 )i f[[pEe )/ pldcdn: p=y(x-£P +(y-nf . @

IockonbKy pacrpe/ieNieHiss KOHTaKTHBIX JaBJICHUM, JSHCTBYIOIIMX HA TPAHHILY
000HX B3aMMOJICHCTBYIOIIUX TEl, COBIAJIAIOT, TO B COOTHOIIEHHAX (1) HEM3BECTHBIE Te-
pemermerHust U, (X,Y) H U, (X,Y) BBIpaKeHBI HCKIIOUMTEIBHO Yepe3 eIMHCTBEHHYIO

(byHKUMIO pactpenencHust faBnenus P, kotopas B fanbHeiIeM OyeT HCKOMOH,

uzl(x,y)+uzz(x,y):(1_vf 1- szﬂpéndéd nE*ﬂPéndéd @

nE nE

3nece v, E;, 1=12 — xoaddurment IlyaccoHa n MOAy/Is ynpyrocTu Marepuaia
KQXJIOTO M3 KOHTaKTHPYROIUX Tell. KOHTakTHas IUIOMIagKa S W paclpeelicHue
nasnenuit p(€,m), NPUCYTCTBYIOIINE B MPAaBOi YaCTH PABEHCTBA, SIBISIFOTCS HEU3-
BECTHBIMH U UCKOMBIMHU.
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Tpsamoii memoo pewienus 3a0ay He2epyescKo20 HOPMATbHO20 KOHMAKMA YRPYeUX
21a0KUX men COCTOMT B TOM, YTO YCJIOBHSI KOHTaKTa 3allUCBIBAIOTCS Il KOHEYHOTO
yycia ToueK. B pesynbrate (opMmupyeTcs cucTeMa COOTHOLICHHWH, IMO3BOJISIOLIAS
HAaWTH y3JI0BBIC 3HAYCHHS KOHTAKTHBIX JABIICHUI, KOTOPBIE UM YIOBIETBOPSIOT [12].
Bri0op Touek JoKanmM3alMy W CIoco0 MPHOMIKEHHOH 3aIlHCH Pa3IMdHbIX YCIOBHN
TPH 3TOM SIBIISTFOTCSI IOBOJIBHO CYOBEKTHBHBIMH. CTaHAAPTHOM NMpPaKTHUKOW SBISIETCS
UX YHCIICHHASI IPOBEPKA ISl CEPUH MOJCIBHBIX 3a/1at, IIOCKOJIBKY ISl OOJIBIIOTO YHC-
JIa BapUAHTOB METOZIOB HE CYILECTBYET CTPOTOro J0KA3aTeIbCTBA U OLIEHOK CXOJMMO-
CTH.

HcnonbzoBanue o01Ieit ceTKu Ui THPpaMHUAAIBHBIX 3JIEMEHTOB JIaBJICHHS U y3-
JIOB KOJIJIOKAILIMK MO3BOJISICT IPUMEHHTh IS 3aITUCH COOTHOLIEHHH METO/1a BhIpaske-
Hu (1), cormacHO KOTOPBIM yCIIOBHSI KOHTAKTa B y3JIaX CETKU NPUHUMAIOT BUL:

zCnm Pm +h, —8=0,y3en J, — BKOHTaKTe;
: @

chm P, +h, —8>0,y3en J, — BHE 30HBI KOHTAKTA,
m

rie 6=9,+9, — cymmapHoe commxenue; h, =h(X,,y,) — y37I0Bble 3HauCHUI

IIEPBOHAYAJILHOTO 3a30Da.
JpyruM ycioBueM SIBISAETCS HEOTPULIATENBHOCT JABICHUM, YTO HAKJIaAbIBa-
€T Ha HCKOMBIE Y3J10BbIC 3HAUCHUS OTPaHUYCHUS

P20, m=1LN. (5)
BOJ’ICG TOT'O, BHC 30HbBI KOHTaKTa OHHM JJOJI’KHbI 6I)ITI> HyJ'IeBbIMI/I, TakK 4TO

Pm =0, J,, — BHE 30HBI KOHTaKTa. (6)

B ycmoBus (1) v uX JUCKPETHYO 3ammich (4) BXOIUT cOMMKEHHe Tel 8, KOTOPOe B
OOJIBILIMHCTBE 3a1a4 SBJIACTCA HECU3BCCTHBIM. B03H1/11<a101uy10 B CBA3U C OTUM HEOIIPE-
JICIICHHOCTh MOXKHO HCKIIOYHTh, JOOABHB B CHCTEMY Pa3pelIaOIiX COOTHOIICHHIT
YPaBHEHUE, B KOTOPOM IIPUCYTCTBYET BEJIMUMHA JEHCTBYIOILETO IIPHKUMAIOLIETO YCU-
must P. Yamre Bcero GpIBaeT 3aaHHBIM UMEHHO OHO. DTO YPaBHEHHE II0JIyYaeM HHTe-
IPUPOBAHUEM I10 HIEMEHTAaM KyCOYHO-JIMHEWHO MPEICTABICHHOTO JIABICHHMSL,

%\/gczpm/ZZP. (7)

Cucrema cootHomennii (4)-(7) Ha TpakTHKE BCETJa pa3peliaeTcsl €IMHCTBEHHBIM
00pa3oM OTHOCHTEIBHO HEM3BECTHBIX {pm }m:1 u d. [Ipu ux onpeneneHun HauOOJbIIEH

TPYIHOCTBIO SIBJIIETCS TO, 9TO (hopMa U pa3Mepbl 00JIaCTH KOHTAKTa OOBIMHO HEHU3BECTHEL
[NosTomy U1t Hayaa HeOOXOAMMO CENaTh MPEIONIOKEHUST OTHOCUTENIBHO 30HBI KOHTAK-
Ta M TOTO, KaKUe y3JIbl B Hee BXOAAT. OOBIYHO CTPOSIT CETKY U JIEJIAI0T HadaJIbHOE TPEIIIo-
JI0xeHre 00 001acTH KOHTAKTa TAKMM 00pa3oM, YTO OHH 3aBEIOMO MOKPBIBAIOT HCTHHHYIO
o0racTe KOHTaKTa. B Xoze mociestyromieil HTeparoHHON MPOLeypPhl YTOUHSIOTCS Kak
(hopMa TSITHA KOHTAKTA, TaK ¥ 3HAYCHMS KOHTAKTHBIX JaBieHuid. Ha kaxaoM ee mare nve-
ercs MHOkecTBO N, cocTosiiee U3 MHICKCOB N Y3JI0B, IPEATIOIOKUTEIFHO BXOIIIINX B
KOHTAKT. J{JIs1 HUX JIOJDKHBI BBITIONHSITECS YPABHEHHS M3 CHCTEMBI (4), a Taroke paBeHCTBO (7):
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Z:CI'ICITIC pmc _8 :_hnclnc € Nc; Z'\/§CZ pmc /2 = P (8)

m.eN, m.eN,

Iocnemnee paBeHcTBO B cucteme (8) 3ammcaHo ¢ ydetoM ycioeus (6):

Pm =0, m& N, . CoorHotrenus (8) obpasyror cucremy u3 (No+1)-ro nmunefiHoro anre6-
pandeckoro ypasHeHus (CJIAY) OTHOCHTENBPHO TaKOro K€ 4rcia Hen3BeCcTHhIX. Ee Mat-
putia popmupyercst 13 koapduumenToB BivstHUA C,,,, ¥ BECOBBIX MHOKHTENIEH U3 paBeH-

crBa (7). Cuctema (8) riMeeT epHCTBEHHOE pertieHue. 110y deHHbIe ¢ eT0 TTOMOIIIBIO Y3II0-
Bble 3HaueHus {P,, }, .y MOTYT OKa3aThCsl HapyLIAOIMMY yciIoBue (5), uTo Oyaer o3Ha-
c c c

YaTh, YTO Pa3Mepbl 30HbI KOHTAKTA 3aBBIILIECHBL. MIHIEKCHI Y3/I0B, B KOTOPBIX 3TO MPOUCXO-
JIAT, UCKITFOYAIOTCS 13 MHOMKeCTBA N, ¥ IPOM3BOIMTCS HOBBIH IMAr Uteparmn. Tak mporic-
XOZUT JI0 TeX MOp, TIOKa Ha HEKOTOPOM II1are He OyZIeT MOJIydeHO MHOKECTBO HHIEKCOB N,
U151 KOTOPOTO peIIeHNe CUCTEMBI (8) 1acT HEOTPHIIATENBHOE IaBJICHUE B 30HE KOHTAKTA.

B OOmNBIIMHCTBE CUTYAIMI STOT PE3ybTaT SBISIETCS] OKOHYATENIBHBIM. OTHAKO OH
BCE e TpeOyeT NOMONHUTEIFHON MPOBEPKH Ha BBITIOJIHEHHE €Il OJJHOTO THIIA YCIIOBHH,
TMPE/ICTaBIEHHOTO B (4). BHe 30HBI KOHTAKTA HE JIOJDKHO BO3HUKATH B3aUMHOTO TIPOHMK-
HOBEHUsI B3aUMOJIEHCTBYIONMX Tell. Ecin B 4acTh y37I0B, HE BOILLEAIINX B 00JIACTH KOH-
TakTa, He OyayT coOmoaaThcs HepaBeHCTBa U3 (3), TO MX MHIEKCH IPUACTCS BKIIOYUTH
BO MHOXecTBO N; M HOBTOPHTH MTEPAMOHHYIO npouenaypy. OmHako B OOJNBIINHCTBE
Clly4aeB, KOI[la HadaJlbHOC MNPHOMMKEHHE O0JAacTH KOHTAKTa BBIOPAHO JIOCTATOYHO
OOJBIIMM U TIOKPBIBACT JIEHCTBUTEILHOE KOHTAKTHOE IITHO, TTOA0OHON HEOOXOMMOCTH
BO300HOBIICHHSI HTEPAIMOHHOTO TIpoliecca He BO3HMKAET. Bappupyemast 30Ha KOHTAaKTa
TIOCTENEHHO CTSATHBACTCSI K MICKOMO, U TPOBEPKH BBIMIOJHEHHMS YCIOBHS (5) OKa3bIBacT-
st TocTaTo4yHO. TOYHOCTB pe3ysbTaTa MPH ATOM OIPEIENISIeTCS Pa3MEPOM STUEHKH C.

Bapuayuonnvie memoou! peuwienus 3a0auu He2epye8ck020 HOPMANLHO20 KOH-
makma. B oTIMYKe OT OIMMCAHHOTO BBINIE MPSIMOTO METOJAA, B PaMKax KOTOPOTO
HaXOJWTCSI NPUOIMKEHHOE paclpeielieHne KOHTAKTHOTO AaBJIeHUs, oOecrednBa-
IOIIEr0 BBITIOJIHEHNE TOYHBIX COOTHOLIEHUH KOHTakTa (1) B KOHEYHOM HYHCIE TO-
YeK, BapHallMOHHBIA TMOAXOJ OCHOBBIBAETCS Ha CJIa0Oil 1MOCTaHOBKE KOHTaKTHOM
3ajaun. V3BectHble pe3ynbrathl Oukepa [13], a taxke [droBo u Jlnonca [14-15]
yCTaHABJIMBAIOT OOIIMIT MPHUHIIMII, ONPENEIISIOINI CylIeCTBOBAaHUE M €MHCTBEH-
HOCTbh PEIIeHMs] KOHTaKTHBIX 3a7a4. OH 3aKJII04YaeTcsl B TOM, 4TO JIeHCTBUTEIILHbIC
NepeMeIIeHHs TOUYEK CHCTEMBI TeJl, IPUBOAMMBIX B KOHTAKT NPH BBINOJHEHUH Psija
YCJIOBHIA, MUHUMH3HUPYIOT MOJIHYIO SHEpruio cucteMbl U B MPOCTpaHCTBE BO3MOXK-
HBIX TIEPEMEICHNH, yIOBIETBOPSIONINX yCIOBHIO HETPOHUKHOBEHHS.

OrnHako TpH MCHOJIB30BAHUH MOJEINH YIPYroro IOIYIPOCTPAHCTBA, B KOTOPOH
HMeeTCs COOTHOIIEeHHE (2), BhIpaxkaroliee MepeMelieHHe TOUeK TPaHHIbl Yepe3 HOp-
MaJbHbIE YCWJIMS Ha TIOBEPXHOCTH KOHTaKTHPYIOIIMX Tell, IPEACTaBIsieTcsl Oolee
YIOOHBIMHU TIPHHSITH B KQYeCTBE BAPbUPYEMOil (DYHKIMHU paclpe/ie/ieHHe KOHTaKTHBIX
JaBlieHuid. B 3ToM citydae HEOOXOIMMO BOCIIOJIB30BAThCSl OTIMYHBIM OT BBIILIEYTIOMSI-
HYTOTr'O BapHalliOHHBIM MPHHIIUIIOM, Npe yiokeHHbIM Kanbkepom. CorsiacHo emy Juist
HCTHHHBIX 00JIACTH KOHTAKTA U JIABJICHHUS, JEHCTBYIOIIETO B CONPSHKEHUH TEJ, IOCTH-
raeTcsi MEHUMYM TIOJTHOHN JIOTIONTHHUTEIbHOI paboTsl @ cpeny BceX BO3MOMKHBIX HEOT-
pHIIATENBHBIX pacnpeaesieHnid p. Bun ¢yHKIMoHana uis paccMaTpuBaeMoi 3aaduu 1
TIOCTaHOBKA 33J1a4¥ MUHUMHU3ALIH1, €l SKBUBAJIEHTHOM, TIPE/ICTaBIICHbI HIKE:
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d)(p)zéj‘p(uZl +U,, )dS +jp(h—8)ds —min; p(&,n)=08S. 9)
S S

3neck S — HEKOTOpast JOCTaTOYHO OoJbIIas 00JacTh HOBEPXHOCTH TIOJIYIIPOCTPaH-
cTBa (BO3MOJXKHBIE paclpe/ieNeHUs] KOHTAKTHBIX JaBJICHUH JOJKHBI UMETh OrpaHu-
yeHHble HocuTeln). C ydeToM cooTHoIeHHs (3) MOXKHO BUAETh, YTO MUHUMH3UPY-
eMoe BBIp@KEHHE SBIsIETCS (DYHKIMOHAIOM, 3aBHUCSIIUM OT OJHOW JIMIIb HEW3-
BECTHON (pYHKIWHU NaBieHUA p. PacnpeneneHue naBieHHs 37€Ch JTODKHO YHOBIIE-
TBOPSATH HEPABEHCTBY U3 (9) B ci1aboM cMEICTIE.

[pubmmkeHHOE pemIeHne STOH 3aadi MOKHO HalTH, paccMaTpyBasi 3HAUCHHUC
MHHHMH3HPYEMOTO (DYHKIIMOHATA HA KOHCYHOMEPHOM IPOCTPAHCTBE, 00Pa30BaHHOM
KyCOYHO-JIMHEHHBIMU pacIpeIe/ICHUsIMU p Ha PEryIsIpHOI TpeyrobHOH ceTke. B atom
ciydae S mubo TO4HO, MO0 NPUOIKEHHO COBIIAIAET C 00IACTHIO, MTOKPBITOH CETKOM.
CaM yHKIMOHAI TTpY STOM NPUHUMAET BHJ] CYMMbI KBaJIpaTHYHOM U JIMHEIHOI (opm
OTHOCHUTEJIbHO Y3JIOBBIX 3HAYCHHUH JaBJICHUSA pn. Cnoco0 ero BHEIYKCICHUS 3aBUCUT OT
CXEMbI YHCJICHHOTO MHTETpUpPOBaHMs. [IprMEHssT MPOCTYIO KBaApaTypHYHO (GopMy ¢
Y371aMH, COBIAJAIOIIIMH C Y3JIaMH HCIIOJIb3yeMON CETKH,

jf gds :[(@cz)/z]z f.g, (10)

MOKHO TIPHATH K CIEAYIONmeH 3a1aye KBaJpaTHIHOTO MPOTPAaMMHUPOBAHHS, SBIIS-
routeiicst npubmmkenuem (9), (10):

)\ 3 J1d N _
@n({pn}n:1)=70 EZ > ComPnPr + Y., Py =8)| > min; p,, 20, m=1N. (11)
m=1

n=1 m=1
T
HpI/IMe‘IaTeJ'ILHO, YTO Y3JIOBBIC 3HAYCHHA {pn }n:]-, MOJIy4a€MbI€ KaK pEHICHUC

(11), sBISAFOTCS MOCHTUYHBIME PE3YIbTATy MPUMEHECHUS MPSIMOTO METOIa M YIIOBIIe-
TBOPSIIOT ycloBusM (4)-(6). B aToM ciydae mMmeeTcss SKBHBAICHTHOCTh HE TOJBKO
HaYaJIbHBIX CHJIBHOH M c71aboil MOCTAaHOBKHM KOHTAKTHOM 33/1a4H, HO M MPUOIIKEHHBIX
MeTOJIOB ee pereHust. OJJHAKO 3TO CIPABEJIMBO JIMIIb TIPY HCTIOIb30BAaHUH (JOPMYJIbI
(10) m1st BBIYMCIIEHNSI HHTETPANIOB B (9), UTO HE SIBIISAETCS 00s3aTeIHHBIM.

[peumyiiecTBaMU BapUALMOHHOTO [10XO0/IA SBJISIOTCS HAINYUE YCIIOBUIA, €IH-
CTBEHHBIM 00pa3oM ompenelsromux (HopMy oONaCTH KOHTaKTa M pacIpeieicHue
KOHTaKTHBIX YCHIIMI, BO3MOXXHOCTH INPUMCHEHHS METOIOB KBaJpPAaTUIHOTO IIPO-
rpammupoBaHus. [locrmemHee  0OCTOSATEIHCTBO
MO3BOJISICT TPUMEHATh BapUAIMOHHYIO (OpPMY-
JIMPOBKY /I (hOPMAJILHOTO OIPaBJIAHUS TPUME-
HEHHSI METOJIa KOJIJIOKAIUH.

Moodenv» kommaxma wepoxosamvix men. Js
ydeTa BIMSHUS [IePOXOBATOCTH HA KOHTAKTHOE B3a- P
MMOJICHCTBUE CHOXKHONPOQIIBHBIX Tel IPUMEHUMA S - rpapuia S - rpannna
B IICPBOM an/I6J11/PKeHm1 MOJIeJIb YTIPYTOTO CJIOSL,  rjiajikoro Teiia O CIIT
JKECTKOCTHBIE CBOMCTBA KOTOPOTO SKBHBAICHTHBI B
HEKOTOPOM CMBICJIE CBOMCTBAaM ILIEPOXOBATOTO IO-
BepxHOCTHOTO criost. Torna necneayemoe Teno Q co- 1 - LIepoxoBarhii cioi €2,

CTOMT M3 IBYX YacTeil: £y — MIaKoe yIPyroe Teo 1 PHCYHOK 4 — Mozierb epoxoBatoro
CIIO)KHONPOQHIIBHOTO YIPYroro Teja

[ZZ7 -ynpyroe riaukoe Teno Qg

ISSN 2079-0791. Bicnux HTY "XIII". 2013. Ne 41 (1014) 139



€)1 — IOKPBIBAIOIIHI €T0 [IEPOXOBATHIH CIOH (PHCYHOK 4).
IIpu 3TOM MEXIy MepeMeIeHUsIMA TOUeK uf MOBEPXHOCTH S, YUaCTBYIOIIUX B
OMWCAaHUM YCJIOBHI KOHTAKTHOTO B3aWMOJAEHCTBUS, MEPEMELECHUSIMU TJAJIKOr0O Tela

u §0) M IIEPOXOBATOIO CJI0s U §1) CYHICCTBYCT 3aBUCUMOCTb

uZ =u® 4 ul. (12)
3nech u§°’ BBIPAXACTCsI Uepe3 NHTErpabHOE cooTHOIIeHNE (2). [TepemereHne e

ugl) OIMCHIBACTCSI COOTBETCTBYIOIIEH MOJIENBIO JUIS ILIEpOoXoBaToro ciost. M3 mpoctsix
MOYHO MOJIeJIeli BBIICIUTh OCHOBaHHe Bunkepa [16, 17]:

ul =2p, (13)

rie A — NOJATIMBOCTD CJIOs, 3aBUCSIIAst OT CBOWCTB IMOBEPXHOCTH HCCIIEAYEMOTO
Tena. Mognens (13) siBIsieTcs AOCTATOYHO YIPOIICHHBIM BapHAaHTOM OoJice amek-
BaTHBIX U TOYHBIX 3aBUCUMOCTEHN (HaIpuMep, CTENEHHbIX) MEXIy NepeMeIleHUsIMU
U JaBJCHUSMHU B LIEPOXOBATOM cioe. B TO ke BpeMs OHa BHOCHUT KaueCTBEHHOE
HU3MEHEHHE B CUCTEMY B3aUMO/ICHCTBYIOIINX TEJ, BBOJIS JIOMOIHUTEIbHBIC DIIEMEH-
Tbl B cucreMy. COOTBETCTBEHHO, 3TUM JaHHAs YOPOIICHHAs MOJENb W IICHHA, B
CBSI3U C YEM MCIIOJIb30BaHA B ANTbHEUIINX UCCIICIOBAHUSX.

VYuuThiBas MAIyO TOJIIUHY 051 (), B JANBHEHAIINX COOTHOLICHUSIX KOOPIHATHI
X, Y (cM. pucyHOK 1) Touek noBepxHocTeit Sy, S; oToxAeCTBIsIIOTCS. B TO jKe BpeMmsi B Ku-
HEMaTUYECKNX COOTHOLICHHSIX KOHTAKTA MPOMCXOIHT 3aMeHa U 50) Ha uZZ . B cuny atoro

BCE IIPUBE/ICHHBIC BBIIIE COOTHOLLECHUS UL ONUCAHUS KOHTAKTA IVIAJIKUX TEJl OCTAKTCS
1o (opMe TaKUMH ke, 32 UCKITIOUCHHEM BHECEHHS B MAaTpUIly KOI(Q(HUIMEHTOB BIusI-

pX o
mus C JAONOJHUTCIIBHBIX CJIAra€MbIX, pAaCIOJIOKCHHBIX Ha I'NTABHOU €€ AUaroHaJIu:

Zcr?m Py +hy —8=0, yzen J,, —B KoHTaKTe;
m

(14)
ZCfm Pm + hy —6> 0, y3en J,, —BHE 30HBI KOHTAKTA,
m
rae K03(hGUIHEHTHI MATPHUIIBI BIUSHUS
anm =Cum+ 7\'26nm' (15)

31ech Com — K03 (UIHEHTH! MATPHIIBI TIOJATIHBOCTH; A” — CyMMapHas [IOaT/IHBOCT
[IEPOXOBATHIX CJIOCB B COMPSDKCHUH IIIEPOXOBATHIX TEN (HAMPUMED, [T Caydasi KOH-
TakKTa JIByX IIEPOXOBATHIX Tel A= Ay +Ay, THE A ¥ Ay — IOAATIIMBOCTH CJIOEB, OTHE-
CCHHBIX K COOTBETCTBYIOIIMM TejaM 1, 2; €CJIM OHO 3 TeJ ITIaKOE, TO COOTBETCTBYIO-
tuit koaduuuent A=0); 8., = {l, eciia N =m; 0, ectu M # n} — cumBoa KpoHekepa.
Torma pe3yabTHPYONIUE Pa3pPEIIAOIINe COOTHOMICHHS 0 CTPYKTYPE aHajIo-
THYHBI COOTHOIICHUSAM ISl TJIAAKHX TEJ, OJHAKO MPUBHECCHBI IOMOJHHUTEIbHBIC
KOMITOHEHTBI OT CHEIMalbHO BBEASHHOI'O YIPYroro ocHOBaHWs BuHkiepa. Dd-
(EeKT OT BBEJCHHS 3TOTO CJIOS 3aBHCUT OT COOTHOIICHHS MOJATIMBOCTH 3TOTO
CJI051, MOJICITUPYIOIIETO MIEPOXOBATOCTD, M TIaJKOTO YIPYTOro Tela, KOTOPOE 3TOT
cnoil nokpsiBaetT. Eciau
b
<< Cy, (16)
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TO pesynbTHpyiomas Marpuna C> cocToMT u3 MaTpuusl C, BO3MYILICHHON TIpH-
0aBlIeHHEM MaJIOW TUAaroHadbHOW MaTpHuubl. ClexyeT OXHIAaTh, YTO IPH 3TOM U
pacripeiesieHre KOHTaKTHBIX JIaBJICHUH, 1 TIepeMeleHnii OyneT cnabo oTIuyaTses
OT pelIeHHs Ul TJaJKuX Tell. Eciin OTBiIeubCsl OT BIMSHUS U3MEHEHHs 00JlacTh
aKTyaJIbHOTO KOHTaKTa IpH M3MEHEHWH A, To Matpuua C, KOTOpas y4acTBYET B
(hopMHPOBaHMH Pa3PELIAIOMINX COOTHOIIEHUH, MOXET OBITh NPEJCTaBIICHA B BUJIE

C*=C+A\E, (17)

rae £ — eqnHu4Has Marpuua. [IpuOaBieHne MOJIOKHUTENBHBIX ClIaraeMbIX K JTHaro-
HaJIbHBIM 3JIEMEHTaM MaTpPHI(b] yIy4IIaeT CXOAUMOCTb IPUMEHIEMBIX NMPSIMBIX WX
UTEPAIIOHHBIX METO/IOB PEIICHHS Pa3pelIaoIIeii CHCTEMBl YPaBHEHHH.

UYro KacaeTcsl OCTANBHBIX Pa3pelIaloinX COOTHOMEHUH (T. €. yCIOBHUS HEOT-
PULIATEIBHBIX Y3JIOBBIX KOHTAKTHBIX JABJICHHWI M PAaBEHCTBO HMX CYMMBI HHTE-
TpaJIbHOMY YCWJIMIO, TIPHKJIAbIBAEMOMY K B3aUMOJACHCTBYIOUINM TellaM), TO OHHU
OCTAOTCS TAKMMHU JK€, KaK ¥ AJSI CITydast KOHTaKTa TIaJKHX Tel.

OOmas cucremMa ypaBHEHHH JUIsS TOUEK B 30HE KOHTAaKTa U3 ypaBHeHUs (8):

> Cr o P, —8=-h, .n.eNg; > 3c’p, /2=P. (18)

m.eN; m.eN,

Jns Todek BHYTpH OOJIACTH KOHTAaKTa, KaK OTMEYANIOCh, OCTAIOTCS CHpaBeIIH-
BBIMH cooTHoIeHus (18), a 1yt Touek BHEe o0nacTi KoHTakTa — (6) 1 BTOpOE U3 COOT-
HomreHnH (14). AHAaJIOTHYHOM CIy4ar0 KOHTaKTa TJIAAKHX Tel OCTaeTCs M TpoLemypa
UTEPAIIOHHOTO YTOUHEHHMS 00JIaCTH KOHTAKTa U PACTIPE/ICIICHIS KOHTAKTHBIX JTABJICHUM.

3akiouenne. AHanu3 MOJTYYEHHBIX PE3YyJNbTaTOB JaeT OCHOBAaHHUE I Cle-
JYIOILUX BBIBOJIOB.

1. B paboTe omucaH HOBBIM BapUaHT METO/IA TPAHUYHBIX MHTETPAJIbHBIX ypaBHE-
HUA, MOAMGUIIUPOBAHHBIN 7SI MOJIEIIUPOBAHUS KOHTAKTHOTO B3aMMOJICHCTBHS CIIOXK-
HopopmibHEIX Tell. OH OTIIMYAeTCsl OT TPATUIIMOHHBIX (HOPMYITHUPOBOK TOYHBIM
BBIYHCIIEHUEM MAaTpPHULbl U MPaBbIX YacTed pa3periaiieil CUCTeMbl JMHEHHBIX ajl-
reOpandeckux ypaBHEHHUH, YCKOPECHHBIMH CIOCOOAMH BBIYHCICHUS U 3KOHOMHBIM
XpaHeHHEM KO3 (PHUIMEHTOB MATPHIBI BIUSHIS 32 CYET HCIIOJIH30BAHUS CBOMCTB
CHUMMETPUHU U PETYIISIPHOCTH CETKU JUCKPETU3AIUH.

2. Jlns moucka 00J7aCTH KOHTAKTHOTO B3aMMOJICUCTBHSI MPEIIOKEHA HTEpa-
LIMOHHAs Tpolielypa €€ YTOUHEHHsI MyTEM MOIIAroBOr0 yI0BJIETBOPEHUSI UCKOMBbI-
MU KOHTAKTHBIMH JIaBJICHUSIMUA CUCTEMBI pa3peliatoluX YPaBHEHU U HEPABEHCTB.

3. Jlns y4yera BAMSHHS I[ICPOXOBATOCTH HA KOHTAKTHOE B3aMMOJIEHCTBUE
YIPYTUX TeJ IpeIiaraeTcs BBOJWUTH Ha IMOBEPXHOCTH Tejla yHPYroe OCHOBaHHUE
Bunknepa ¢ xapakTepuCTHKaMH HOJATJIMBOCTH, COOTBETCTBYIOIIMMU CBOMCTBaM
MMOBEPXHOCTHOTI'O CJIOSI pEAJIbHBIX IEPOXOBATHIX TEJL.

4. Pa3pemaroriye COOTHOMICHUS TSl aHAIM3a KOHTAKTHOTO B3aUMOICHCTBUSI I1Ie-
POXOBAaTBIX TEJI aHAJIOTUYHBI TAKOBBIM ISl CITy4dasi KOHTaKTa IIaJAKUX Tell, 32 UCKIIIO-
YEHHEM BBEJICHUS B MATPUILY BIMUSHUS JONOJHUTEBHBIX JUATOHAIBHBIX YJICHOB, IPO-
MOPIMOHAIBHBIX MOAATIIMBOCTH BUHKJIEPOBA CJIOSI, MOJICIIUPYIOIIETO IIEPOXOBATOCTb.

B xomriekce npeasyioxKeHHbIe MOAX0/bl U COOTHOIICHHUS! COCTABIISIOT TEOPETHYE-
CKYI0O OCHOBY UISl pellleHHs 3afad HCCIIEJA0BAHUS KOHTAKTHOIO B3aUMOJEWUCTBUS
TJIAJKUX W MEPOXOBATHIX CIOXKHOMPO(IBHBIX YIPYTUX Tell. B manpHeweM miaHu-
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PYETCs NMPOBECTU YMCICHHYIO PCAIU3alNIO l'IOCTpOGHHOﬁ MaTeMaTH4YECKOI MOJCIN U
NPUMCHUTH OITMCAHHBIC pa3p360TKI/I JUL pEHICHUS psAJia NPUKIIAAHBIX 3a/1a4.
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YK 539.3
AHaJIN3 KOHTAKTHOIO B3aHMOJEHCTBHS IIaJAKUX M HIEPOXOBATBHIX TeJl METOIOM IPAaHHMYHBIX
sementoB / H.B. Ckpumuenko, H.H. Tkauyk, H.A. Tkauyk, JI.C. Myxun // Bicank HTY "XIII". Cepis:
Ipobnemu mexaniunoro nprsomdy. — X.: HTY "XIII". — 2013. — Ne41(1014). — C.129-138. — Bi6miorp.: 17 Ha3s.
TlocTaneHa i BupilIeHa 3a/1a4a Ipo B3a€MOZIO IVIJIKNX Ta IOPCTKHX TUT. 3a1ada 3BesieHa 10 TPaHiy-
HOTO iHTETrpaJbHOTO PiBHSHHS. BIUIMB IIOPCTKOCTI MOJENIOETHCS 3a JIOIIOMOTOFO MPY>KHOI OCHOBH BiHKI1€Epa.
Kn1040Bi c10Ba: KOHTaKTHA B3a€EMOJISI, METOJ] TPAHUYHHX €JIEMEHTIB.

The problem of the interaction of smooth and roughness bodies was formulated and solved. The problem is
calculated by boundary integral equation. The effect of roughness is modeled by Winkler elastic foundation.
Keywords: contact interaction, boundary element method.
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YCTPAHEHUE UHTEP@®EPEHIIUUA 3YGbEB
B KPYITHOU BOJIHOBOU INIEPEJJAYE

IIpencrasneHs! HanOoJee aKTyaIbHBIE BOIPOCHI TTOBBILICHHS HATPY304HOH CIIOCOOHOCTH BOJTHOBBIX 3yOUaTBIX
Tiepeziad MPUMEHUTENHHO K TSDKEIOMY MaIIMHOCTpoeHuIo. [Ipy nepenade GOIBIINX 1O BETIYIHE BPAIAFOIINX
MOMEHTOB U MaJIoM MOJIynie 3yObeB, AeopMaiii THOKOTO KoJleca BBIXOJAT JAeKO 3a Mpe/Ieibl yCTaHOBIICH-
HBIX 3230pOB B 3yO4aTOM 3alleIUICHAH C MaJIbIM MOJYJIEM 3yObeB. DTO MPUBOAUT K HETATHBHBIM SIBIICHUSM, Ta-
KUM KaK HHTep(EpeHIIVs, 3aKIMHIBAHUE ¥ TIPOCKOK 3yObEB B 3alICIUICHHH, aKTUBH3HPYIOIMMCS C TOBBIICHU-
€M Harpy3Ku. BeInonaHeHHbIe HecneoBaHus HO3BOMIUIH YCTPAHHTh HHTEP(EPEHIINIO, 3aK/IMHIBAHIE H IIPOCKOK
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