
OT3hIB HAYllHOro PYKOBO,IJ;IITEJUI 
Ha )],HccepTau;:mo AHTOHOBa ApTeMa MHxaiiJIOBHqa 

«)JJICilEPCHOHHblE CBOHCTBA IlOBEPXHOCTHbIX BOJIH P3JIER, 
P ACITPOCTP AHRIOII(HXCR HA rP AHMQAX HEKJIACCMqECKMX 

YilPYrMX IlOJIYilPOCTPAHCTB» 
no crreu;nam,H0CTH 1.1 .8 - MexaHHKa ,n:ecpopMnpyeMoro TBep)],oro Terra 

Ha C0HCKamre yqeHOH CTerrem1 KaH)],H)],aTa !pH3HKO-MaTeMaTifqec1rnx HayK 

,[(HccepTaU:HOHHa5I pa6oTa opHeHTHp0BaHa Ha pa3BHTHe BOrrHOBOH )],HHaMHKH 

MexaHHqecKHX CHCTeM B qacTH H3yqeHH5I oco6eHHOCTeH pacrrpocTpaHeHH5I yrrpyrHX 

II0BepXH0CTHbIX B0rrH P3rre5I rrpHMeHHTerrbH0 K rrpo6rreMaM CK0p0CTH0ro TpaHCII0pTa, 

Hepa3pyrnaromero K0HTp0JI5I If TeXH0JI0rHH MaIIIHH0CTpoeHH5I. AKTYaJibHOCTb TeMbl 

Hccrre)],0BaHH5I orrpe,n:err5IeTC5I TeM, qTo HMeHH0 B0JIHbl P3Jie5I 3BYK0B0ro )],HaIIa30Ha 

reHepHpyIOTC5I B rpyHTe BbIC0K0CK0p0CTHbIMH )],BH)I(Ylll;HMHC5I ofo,eKTaMH, B0rrHbl 

yrrorpa3BYK0B0f0 )],HaIIa30Ha IIIHp0K0 rrpHMeH5IIOTC5I B Hepa3pyrna10meM KOHTporre MaTepHaJI0B 

H3)],errHH MaIIIHH0CTp0eHH5I. B qacTH0CTH, BJIH5IHHe CBOHCTB II0BepXH0CTH0f0 CJI05I MaTepHarra Ha 

CK0p0CTb H 3aTyxaHHe p3rreeBCKHX B0JIH II03B0JIHIOT HCII0Jib30BaTb rrocrre)],HHe )],rr5I orrpe,n:erreHH5I 

0CTaToqHI,IX HaIIp5I)I(eHHll II0BepxH0CTH0ro CJI05I HCIIbITyeMoro 06pa3u;a, a TaK)I(e ero 

TepMHqecKHX H MexaHHqecKHX CBOHCTB. BorrHhI P3rreH rHrrep3BYK0Boro ,n:Harra3oHa qacT0T 

IIIHp0K0 rrpHMeH5IIOTC5I B aKYCT03JieKTp0HHKe. HapH,n:y C M0)],eJIHMH KrraccHqecKoro K0HTHHyyMa 

B MexaHHKe ,n:ecpopMHpyeMoro TBep,n:oro Terra qacTo rrpnMeHHIOTC5I Mo,n:errH o6o6meHHbIX 

(HeKrracc!fqecKHX) K0HTHHYYM0B : MHKp0II0JIHpHI,IX, rpa,n:HeHTHo-yrrpyrHX H ,n:pymx. 

IToBepxHOCTHbie B0JIHbl B paMKax MO)],erreii o6o6meHHbIX K0HTHHYYMOB Ha cerO)],H5IIIIHHH ,n:eHb 

5IBJIHIOTC5I He)],0CTaToqHo H3yqeHHbIMH. 

HayqHoe 3HaqeHHe HMeIOT crre,n:y10mHe pe3yrroTaTbI, rrorryqeHHbie aBTopoM 

,n:HccepTamrn: 

1. I1ccrre,n:oBaHO pacrrpocTpaHeHHe B0JIH B o6o6meHHblX K0HTHHyyMaX. I10Ka3aHO, qTQ CK0p0CTb 

IIOBepXHOCTHOll B0JIHbl P3Jie5I B rpa,n:HeHTH0-yrrpyroii cpe,n:e M0)I(eT rrpeB0CX0)],HTb CK0p0CTb 

ofo,eMHOH C)],BHfOBOH B0JIHbl, BI,JqifCJI5IeMyIO KaK pa,n:HKaJI 0TH0IIIeHH5I M0)],YJIH C)],BHra K 

IIJI0TH0CTH MaTepHarra, HO He M0)I(eT rrpeB0CX0)],HTb !pa30BYIO CK0p0CTb ofo,eMHOH C)],BHfOBOH 

B0rrHbL B yrrpomeHHOll MO)],errH Koccepa !pa30Ba5I CK0p0CTb IIOBepXHOCTHOH B0rrHbl BO BCeM 

qacT0TH0M )],HaIIa30He rrpeB0CX0)],HT !pa30BYIO CK0p0CTb C)],BHfOBOH B0JIHbl, rrpHqeM 

Ha6mo,n:aeTC5I )],Be )],HCrrepcH0HHblX BeTKH: HH)I(H5I5I («aKyCTifqecKam>) H nepXH5I5I 

(«OIITHqecKaH» ). 

2. I1ccrre,n:oBaHa reHepau;H5I B0JIH n rpa,n:HeHTHo-yrrpyroM K0HTHHyyMe HCTOqHifK0M, 

)],BH)I(Ylll;HMC5I C IIOCT05IHHOH cnepX3BYKOBOH CK0p0CTblO. I1oKa3aHO, qTo B0JIHbl o6rra,n:aIOT 

)],HCIIepcHeH, rrpHqeM B 0K0rr0II0BepXH0CTH0M crroe rrorrepeqHa5J: C0CTaBJIHIOiu;a5I BeKT0pa 

rrepeMemeHHH rrpenocxo,n:HT rrpo,n:orroHyIO. O6pa3yeTcH KoHyc Maxa, co,n:ep)I(amHH B ce6e 

o6rraCTb pacrrpocrpaHeHH5I yrrpyrHx B0rrH, 3aBHC5IIu;ylO OT CK0p0CTH )],BH)I(eHH5I HCTOqHifKa 

B03MymeHHH. 

3. ITocTanrreHa caMocorrraconaHHaH 3a,n:aqa, BKrr10qa10maH B ce6H )],HHaMHqecKoe ypaBHeHHe 

Te0pHH yrrpyroCTH If KHHeTHqecKoe ypaBHeHHe HaK0IIJieHH5I IIOBpe)I(,n:eHHH B MaTepHarre 

cpe)],bl. I10Ka3aHO, qTo B 3T0M crryqae CaM0CorrracoBaHHaH CHCTeMa C rpaHifqHI,IMH ycrr0BH5IMH, 



Bbipa)KaIOII.lJ1:MM OTCYTCTBMe Harrp.snKeHMH Ha rpaHMUe rrorryrrpocTpaHCTBa, CBO,[(MTC5.l K 

KOMIIJieKCHOMY ,n:McrrepCMOHHOMY ypaBHeHMIO. 

4. I1oKa3aHO, qTo ecrrM B MaTepMarre rrpMCYTCTByeT IIOBpe)K,[(eHHOCTb, TO IIOBepXHOCTHa5.l BOJIHa 

P3rre5.l 3aTyxaeT B HarrpaBrreHMM pacrrpoCTpaHeHM5.l, a HM3KoqacTOTHbie B03MymeHmI o6rra,n:aIOT 

qacTOTH0-3aBMCMMOH ,[(MCCMIIauMeii M ,[(MCIIepcMeii. I1pM 3TOM ,n:McrrepCM5.l MMeeT aHOMaJibHblli 

xapaKTep. Y CTaHOBJieHo, qTQ C yMeHbIIIeHMeM 3HaqeHM5.l K03q_)q_)MUMeHTa IIOBpe)K,[(eHHOCTM, B 

o6rraCTM BbICOKMX qacTOT, 3HaqeHMe q_)a30BOH CKOpOCTM pacTeT, a rpyrrrrOBOH rra,n:aeT. Ha oqeHb 

HM3KMX qaCTOTax o6e CKOpOCTM pacTyT rrpM CHM)KeHMM K03q_)q_)MUMeHTa IIOBpe)K,n:eHHOCTM. 

BbIIIOJIHeHHbie MCCJie,n:oBaHM5.l BOJIHOBbIX rrpouecCOB B yrrpyrMX HarrpaBJI5.IIOIIXMX, 

B3aMMo,n:eRCTBYIOIIXMX c ,n:BM)KYIIXMMMC5.l 061,eKTaMM, II03BOJI5.IIOT Ha 3Tarre KOHCTpyMpoBamrn 

Ha3eMHbIX TpaHCIIOpTHbIX cpe,n:CTB rrpoBO,[(MTb oueHKY 3Hepr03aTpaT Ha rrpeo.n:orreHMe CMJI 

BOJIHOBoro corrpOTMBJieHM5.l ,[(BM)KeHMIO M BHOCMTb .n:orrycTMMbie M3MeHeHM5.l B KOHCTPYKUMM C 

uerrbIO MX yMeHbIIIeHM5.l. Pe3yJibTaTbI, KacaIOmMeC5.l Mccrre,n:oBaHM5.l ,n:McrrepCMM M qacTOTH0-

3aBMCMMoro 3aTyxaHM51 IIOBepXHOCTHbIX BOJIH P3rre5.l, rrpoBe,n:eHHOro MeTo,n:aMM MeXaHMKM 

o6o6meHHbIX KOHTMHYYMOB, rrpOIIIJIM anpo6aUMIO B 3AO HH[( K,ZJ; M BKJIIOqeHbI B TeKCTbI 

pa3pa6ornHHoro 3AO HH[( K,ZJ; Me)Krocy,n:apcrneHHoro crnH,n:aprn fOCT 35003-2023 M rrepBoii 

pe,n:aKUMM HaUMOHaJibHOro CTaH,n:aprn [OCT p «PacqeTbI M MCIIbITaHM5.l Ha rrpoqHOCTb. 

Orrpe,n:erreHMe noBpe)K,[(eHHOCTM M OCTaTOqHoro pecypca 3JieMeHTOB KOHCTPYKUMH, 

rro,n:BepraeMbIX MaJIOUMKJIOBbIM ycTaJIOCTHbIM B03,[(eM:CTBM5.IM, Ha OCHOBe aKyCT.HqecKMX 

M3MepeHMll. O6mMe Tpe6oBaHM5.l». 

Jl1P1HblM BKJiati;OM AHTOHOBa A.M. 5.IBJI5.leTC5.I: 

1. nonyqeHMe ,[(MCnepCMOHHbIX ypaBHeHMH ,[(JI5.[ noBepXHOCTHbIX BOJIH P3Jie5.l, 

pacrrpocTpaH5.IIOIIXMXC5.l B,[(OJib CBo6o,n:HbIX OT Hanp5.I)KeH.Hll rpaHMU rrorrynpocTpaHCTB, 

onMCbIBaeMbIX MO,[(eJI5.IMM o6o6meHHbIX KOHTMHYYMOB (rpa,n:MeHTHo-ynpyroro; 

pe.n:yuMpoBaHHOro MMKponorr5.IpHoro; co.n:ep)Kamero HaKonrreHHYIO noBpe)K,[(eHHOCTb 

MaTepMarra); 

2. aHaJIM3 COOTHOIIIeHM5.l CKOpOCTeH C,[(BMfOBbIX BOJIH M noBepXHOCTHbIX BOJIH P3Jie5.l ,[(JI5.[ 

MaTep.HaJIOB, OIIMCbIBaeMbIX ypaBHeHM5.IMM MexaHMKM o6o6meHHbIX KOHTMHYYMOB; 

3. pacqeT aMnJIMTy,n: nepeMemeHMH M Harrp5.I)KeHMH B noBepXHOCTHOH BOJIHe OT rrry6MHbI ee 

npoHMKHOBemrn B MaTepHarr ,n:ecpopMHpyeMoro nonynpocTpaHCTBa; 

4. M3yqeHHe rrapaMeTpOB KOHHqecKOH noBepXHOCTH (KoHyca Maxa), 06pa3y10meil:c5.I npH 

,[(BH)KeHHH HOpMaJibHOH Harpy3KH co CBepX3BYKOBOH CKOpOCTbIO no norrynpocTpaHCTBY, 

cocTo5.lmeMy m rpa,n:HeHTHo-ynpyroro MaTepHarra. 

B 2015 ro,n:y AHTOHOB A.M. 3aKOH"l!MJI cne:u;HaJIHTeT <l>e,n:eparrbHOro rocy,n:apcTBeHHOro 

aBT0HOMHOro o6pa30BaTeJibHOro yqpe)K,[(eHM5.l BbICIIIero o6pa30BaHH5.l «HauHOHaJibHblll 

MCCJie,n:oBaTeJibCKHll HM)Keropo,n:CKMH rocy,n:apcTBeHHblll yHHBepCHTeT MM. H .H. no6aqeBCKOro» 

no cneuHarrbHOCTH «MexaHMKa», a B 2019 ro.n:y acrrHpaHTYPY HHCTHTYTa npo6rreM 

MaIIIMHOCTpoeHH5.l PAH - q_)HJIMarra <l>e.n:eparrbHOro rocy,n:apcTBeHHOro 6IO,n:)KeTHOro HayqHoro 

yqpe)K,[(eHH5.l «<l>e,n:eparrbHbIH HCCJie,n:oBaTeJibCKHH ueHTp HHCTHTYT npHKJia,[(HOH q_)M3HKH MM. 

A.B. f arrOHOBa - r pexoBa PocCHHCKOH aKa,n:eMMM HayK» no HanpaBJieHMIO no,n:roTOBKM 15.06.01 
- «MaIIIHHOCTpoeHHe». 

Pa6orn AHTOHOBa A.M. no.n:,n:ep)KMBarracb rpaHTaMM PH<l> H P<l><l>H; MHHo6pHayKH P<l> B 

paMKax npoeKTHOH qacTH rocy.n:apCTBeHHOro 3a,n:aHH5.l B c<pepe HayqHoii ,n:e5.ITeJibH0CTH, 

MHH06pHayKM P<l> B paMKax 6a30BOH qacTH rocy,n:apcrneHHOro 3a,[(aHH51. 

AHTOHOB A.M. npo,n:enarr 6oJibIIIYIO pa6oTy, ,n:eM0HCTPHPY5.l B03pacTa10my10 

caMOCT05.ITeJibH0CTb .B npouecce BbIIIOJIHemrn ,n:HccepTaUH0HHOro HCCJie,n:oBaHH51. 8 HaCT05.lmee 



BpeM51 OH 5IBJI5IeTC51 caMOCTO51Tem,HbIM KBamrq:nn.i;HpOBaHHbIM crrel(liaJiliCTOM, crroco6HbIM 

CTa.BHTb H pemaTb crro)l(Hbie 3a,n:aqH mrnaMHKH .n:ecpopMHpyeMoro rnep.n:oro Terra. 

Pe3yrrbTaTbl .lJ:liCCepTal(liOHHbIX Hccrre,n:oBaHHM OTpa)l(eHbl B 17 rry6mmal(I-rnx, m HliX 9 

crnTeii orry6nHKOBaHbI B Be,n:yrrllix HayqHbIX )KYPHaJiax (BAK) HIHJIH B )l(YPHaJiax, 

HH,n:eKcHpyeMbIX B Me)l(,n:yHapo,n:HbIX 6a3ax IJ;HTHpoBaHH51 Web of Science, Scopus, a TaK)l(e B BH,n:e 

Tpex rrraB BKJIIoqeHbl B KOrrrreKTHBHYIO MOHOrpacpHIO . 

.D:HccepTal(HOHHM pa6orn AHTOHOBa ApTeMa MHxaiirrOBliqa BbIIIOrrHeHa Ha BbICOKOM 

HayqHQM ypoBHe, co.n:ep)l(HT HOBbie Teopern:qecKHe pe3ynbTaTbl. CqJITaIO, qTo ,n:HccepTal(HOHHa51 

pa6oTa «.D:HcrrepCHOHHbie CBOHCTBa IIOBepXHOCTHbIX BOrrH P3rre51, pacrrpocTpaH51IOll(HXC51 Ha 

rpaHHIJ;ax HeKrraccHqecKHX yrrpyrnx rrorryrrpocTpattcTB» coorneTcrnyeT rracrropTy 

crreIJ;HaJibHOCTH 1.1.8 - MexaHHKa ,n:ecpopMHpyeMoro rnep.n:oro Terra H <De.n:epaJibHbIM 

Tpe6oBaHH5IM, rrpe,n:'b51Brr5IeMbIM K KaH,n:H,n:aTCKliM .lJ:liCCepTal(li5IM, a ee aBTOp, AHTOHOB ApTeM 

MHxa:arrOBJlq, 3acrry)l(HBaeT rrpHCY)l(,U:eHH51 yqeHOH CTerreHH KaH,n:H,n:aTa q:>li3liKO-MaTeMaTH:tJeCKHX 

ttayK no crrel(HaJibHOCTH 1.1. 8 - MexaHHKa .n:ecpopMHpyeMoro rnep.n:oro Tena. 

HayqHbIH pyKoBO.lJ:HTenb: 

.D:OKTOp <pli3liKO-MaTeMaTHtJeCKHX HayK, rrpocpeccop, rrpocpeccop Kacpe,n:pbl TeopeTHtJeCKOH, 

KOMIIbIOTepHOH H 3KCIIepHMeHTaJibHOH MexaHHKH MHCTHTYTa HHq>OpMal(HOHHblX TexHorrornn, 

MaTeMaTHKli li MeXaHliKli HaIJ;HOHaJibHOro liCCne,n:oBaTeJibCKOro HH)l(eropo,n:cKoro 

rocy,n:apcrneHHOro YHHBepCHTeTa HM. H. . Jio6atJeBCKOro 

EpocpeeB Brra,n:HMHp MBaHOBHtJ 

603022, r. HH)l(HHH HoBropo.n:, rrpocrreKT rarapHHa, 23, Koprryc 6 
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