
o$HqraanbHoro onnoHeHra Ha Ar4cceprauuoHHyro pa6ory O.rupona Aprevra

Alercau4poBntra Ha reMy <Zccre4oBaHne 3aKoHoMepnocrefi Qopur,tpoBanr4fl
Macco[epeHoca, vHl/Ir\vrvpyeMofo BoJIHoBbrMr4 ABvDKeHvrflMLl XHAKOCTI4)),

npeAcraBneHHyro Ha colrcKaHr4e yv€uofi crerleHl4 KaHAI,IAara Sraezr<o-
MareMarr4rrecKlrx HayK rro cilerlr4ulrrbHocrl4 01.02.05 - <MexaHI4Ka )I(I4AKocrI4,

ta3a v nJIa3MbI).

B Ancceprarllrr4 r4ccneAoBaHbr 3aKoHoMepHocrr4 BoJrHoBoro Macco[epeHoca B

cr4creMax 4nyxcnoftHbrx xr,rAxocrefi, rrpn Hanr4rrr4r4 TaHreHrlr4anbHoro pa3pblBa ror-fl
cropocrefr BAonb rroBepxHocrl'I pa3Aena. V.IlarHeaerc-s IoBepxHocTHoe

pacnpeAeJreHr4e sneKTpr4qecKofo 3aprAa Ha noBepxHocTr4 pa3Ae[a) a TaKXe HaJII4qve

rroBepxHocrHo-aKTr4BHbrx BeqecrB. Passurze Aanuofi TeMarI4KI,I rlo3Bonter uo4po6no

oxapaKTepu3oBarb oco6eugocru MacconepeHoca B TaKrrx cl4creMax, orrl4carb

pacnpeAeJreHne cropocreft v Qopry rpaexropvrfi )Kr,rAKr4x qacrHII B AByxcnofinux
xr4AKr4x cpeAax c Bo3MyrrleuHofi noBepxHocrbro pa3Aena )KI,IAKocrefi. 3aronoMepHocrl4

IIepepacIIpeAeneHI,It rIoBepxHocrHo-aKTVBHbIX BeqecrB Ha Bo3Mylqeuuofr

rroBepxHocrr4 pa3Aena npoTrxeHHbrx BoAoeMoB, TaK)Ke I43yqeHHbIe B AHCCepraIII4I4,

r4Meror oueua4Hrrfi [paKTr4qecrufi r4HTepec, cn.r:auultft, B rlepByrc oqepeAb, c

paspa6omofi MeroAoB MoHr4ToprrHra v rlporHo3t4poBaHl4.s pac[pocrpaHeHll-s

aarpr:ueuufi ro noBepxHocrlr Mr4poBoro oKeaHa. Kpoue rofo, pe3ynbrarbl

Alacceprarlr4r4 B srrcoKofi crerreHr,r aKTy€LnbHbI B cBfl3kt c MHoTo.ILIcJIeHHrIMI4

TCXHOJIO|I4I{CCKI4MI4 IIPUNO}I(E}lI4flMId, I4MEIOqI,IMI4 AENO C qBICHI4EM BOJIHOBOIO

Macco[epeHoca B AByxcnofisrrx cpeAax c raHreHrIv€LIIbHbIM p€t3pblBoM cropocrefi.

.{raccepraqHa cocror,rr v3 BBeAeHr4r, uerupdx rJraB, 3aKrror{eHlu vr cnncKa

r4crroJrb3oeauuofi nllTeparypbl, co crotrqero uz 227 I4crotIHI4KoB.

Bo BBeAeHnu o6ocuosaHa aKTyanbHocrb rrpoBoAI4MbIX I4ccJIeAoBauuit,

repexoAa
I{ACTI{II B

MAIIbIX

c Q opnayn LrpoBaHa rrenb 14 n ocraBJIeHbI 3 aAaql4 I4acreA oBaHlzfl.

llepnan rJraBa rrocBflrqeHa nr4TeparypHoMy o6sopy pa6or ro I4ccJIeAoBaHLIro

BOJIHOBO|O MaCConepeHOCa

vrH^prBVAyaJrbHbIX qacrI4II,

').

OT3bIB

(apefiSa Crorca) vr rpaexroprafi ABI4xeHLIt

SopnrrapyrcIqux ABI4)KeHHe xI4AKocrI4, BbI3BaHHoe

BoJrHoBbrM Bo3MyuIe r4eM ee rroBepxHocrrr. Paccvorpeuu pa6orrt, [ocBt[IeHHbIe

r4ccJreAoBaHr4ro apefiQa Croxca, c yr{eroM neycroftuuBocrl4 oBepxHocrpl pa3Aena

x{r4AKocrr4 rro orHorrreHr,rro K TaHreHrlr,ranbHoMy pa3pblBy cKopocrefi (neycrofiqueocrt
KerreraHa-felrurolrqa), K zs6urxy rroBepxHocrHoro gneKTpl4qecKoro 3aps.Aa

(ueycrofiqr,rBocrb Touxca-(Dpeurenr) u c yrreroM BJII4{HI4t. pa3nr4qHoro Pola rIJIeHoK,

pacrpeAeJreHHbrx BAonb noBepxHoerr4 xI4AKocrI4. llpnae4eu raKxe o6rop pa6or no

pacqery rpaerropr,rfi ABr4xeHr,r.fl narpaHxeBbrx qacrr4q x{HAKocrLI B pa3Horo PoAa

xr4AKr4X Cr4CTeMaX.

Bropan rJraBa rrocBrilIeHa rrocrpoeHzro acHMIITorI4qecKoro MeroAa

or onr4caH:nfl troJTs. cKopocreil n repenreHHblx 3finepa K orll4caHuro cxopocrefr

repeMeHHux JIarpaHXa. I,IseecrHa-s $opnryna repecqera npI,IMeHr4Ma Anfl
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cABr4roB xr4AKr4x qacrr4u. llpe4noxeHHar AVccepraHToM MeroAI,IKa [o3Borqer
BbrrroJrHrrb ynovrxuyrrrfi nepecqer g.nfl 6omurux cABHroB xI4AKI4x qacrull. ills
r4nnrocrparlr4r4 MeroAa r4c[onb3yercq [pLIMep cl4creMbl AByx xn4rcocrefi c

TaHreHrlr4arrbHbrM paspbrBoM cKopocrefi sa rpaHr4rle p€BAena. llpe4nonaraJlocb, tITo

BAonb rpaHr4rlbr pa3Aena pac[pocrpaHsercq rrulr,eitlr'as MoHoxpoMarl4qecKaq BoJIHa.

Brr.{ucreHrr ApefiQonrre cJraraeMbre B narpaHx{eBblx cKopocrsx r4lrv paccqvraHa

cKopocrb apefiQa Crorca B Hr4xHeM (npe4uonaraeMoM HenoABI4)Kurtu), vr

ABr,rxy[IeMcq BepxHeM croqx xr,rAKocrrx. Als KoppeKrHofo pacqera apefiQa
ueo6xo4uMo rrepexoAr4Tb B clrcreMy orcqera, Apeft$yroulyrc c xtrAKI4MI,I qacrI4IIaMI4.

flony.rena yroqHeHHa.s $opnra 3arrr4cv narpaHx{eBblx KoMTIoHeHT cKopocrl4 xI4AKI,IX

r{acrr4rl s o6oux cJroflx }r(r4AKocrr4. B cnyuae HaJrI4tIHt noBepxHocrHoro Harq)KeHnfl Ha

rroBepxHocrr4 pa3Aena flonyr{eHa Qopvryna Ant cKopocrpl orHoczrenbHoro ABI4xeHHt

xr,rAKr4x r{acrurl no o6e cropoHbr or rpaHr.rrlbr pa3Aena p.ns. AoKpI4TI4trecKHX guaqeuufi

cKopocTr4 oTHoclrTeJlbHofo ABr.rxeHI4r cJroeB - 3To cKopocTb MeHbIIre cKopocTl4

orHocr4TeJlbHoro ABIDKeHTTI cnoeB. Ha uaqarbHoM 3Tane pa3BrTvrfl Heycrofivl4Bocrl4 B

BbrpaxeHr4r4 [nfl cKopocrr,r apefiSa ro.flBrrerct 3KcnoHeHqualrurtfi no BpeMeHI4

MHoxr4Terb, [pr{rrevr apefr$oBbre Ao6asxu B croqx oKa3blBalorcq HanpaBJreHHbIMrr B

rrpoTr4BorroJroxHbre cTopoHbr vr vx 3KOnoHeHuI4€LIIbHbII,I pOCT CO BpeMeHeM IIpI4BOAI4T K

yMeHbueHuro raHreHrlr4aJrbHoro pa3pblBa cropocrefi, T. e. K cra6uttuga\vLr

IIOBepXHOCTI'I.

B rperrefi rJraBe paccMarpvrBaeres. cnyvafi, KorAa BoJIHoBoe Bo3MyqeHI4e

npeAcraBJrrer co6ofi npocrefrruyro MoAynr{poBaHHyro BonHy, a raKxe yr{I4TblBaerafl

pac[peAeJreHr4e rroBepxHocTHofo 3neKTpr4r{ecKofo 3apflIa, oKa3blBarolllee BnI4tHIde Ha

KpyroByro qacrory BoJrHoBoro ABr4)r(eHr4t. Bruz flonyqeHbl BbIpaxeHI,Iq l.nfl

ApefiQonux cropocrefi e rraHefrHor\a nplr6nraxeHnkr rlo or orKJIoHeHI4to BoJIHoBbIX

qvceJr B rraKere. lloKasauo, qro 4rx 6orrtuoro BpeMeHV na6lroAeHlI{, ocpeAHeHHat no

rrepr4oAy BoJrHbr cKopocrb 4pefiQa, o[peAenseMa.fi erofi Sopuynofi, otlz'raercq or
cKopocrr4 apefiQa 3aAaBaeMofr xlaccrzqecxofi Qopvrynofi Crorca rpLIMepHo B ABa pa3a.

llorasaHo raKxe, qro KpyroBar qacrora noBepxHocrHblx Kanl4nnqpHo-

fpaBI4TarIr4oHHbIX BOJIH yMeHbIXaeTCq C yBenI4qeHI4eM IIOBepXHOCTHO|O

3neKTpr4rlecKofo 3aps.Aa r4 npuHrrMaeT HyneBoe 3HaqeHI,Ie IIpu KpI{TI4qecKOM 3HaqeHW

rrapaMerpa ToHxca-OpeHKenq. llorasaHo, tITo Hanvv,ve noBepxHocrHoro

SneKTpI4r{ecKoro 3apfl.Ia ycr4Jrr4Baer neycroft.rl4Bocrb KeltreLIHa-felruroJrblla, a

rtocireAHqr Heycrofiqueocm peanr43yerct [pI4 MeHbIrII4x KpI4TI4rrecKI{x cKopocr.f,x I4

uao6opor, B rrptrcyrcrBtrr4 orHocnTeJrbHoro ABH)KeHI4I croen seo6xoAI'IM MeHstuuir

rroBepxHocruufi 3apfl!, Anfl peanv3a\r4v ueycrofiul4Bocrl4 Tonr<ca-@peHKenq.

flor<asauo, rITo lr3MeHeHr{e qacrorbr BonHoBofo ABI4}(eHI4q, BcJIeAcrBue Hallv'rr4fl

3apfl,[a Ha rroBepxHoaTr4 pa3Aena, [pllBoAr4T K npo[opIII4OHiUIbHOMy t43MeHeHHrO

cKopocrt4 cpeAHefo MaccoflepeHoca.

B uerneprofi rlane paccMorpeHa Bq3Ka.f, xr4AKocrb, IIo IIoBepxHocrI4 roropofr
paclpeAeJreHo rroBepxHocrHo-aKTr4BHoe BeuecrBo (IIAB) c nepeMenHofi IrJlorHocrbto,
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o6paeyrorqee HepacrBopr4Myro [neHKy. llonyueuo Al4cnepcl4oHHoe ypaBHeHI4e, aHaJII43

Koroporo rroKa3aJr, qro B rrpr4cyrcrBrzr,r IIAB Ha rloBepxHocrl4 xLIAKocrI4 peanl43yercq

KaK fpaBr4Talrr4oHHo-KarruJlJlf,pHble BoJrHbI, TaK 14 BoJIHrI MapaHroHn. Ertlo rarcKe

r4ccneAoBaHo BruqHr4e rrpucyrcrBr4r IIAB Ha rpaeKToplzrz ABI4)I(eHufl, r4HIr4BvtAyanbHbIX

qacTnu: c yBenr4qeHueM yrrpyfocTr4 IIJIeHKI4 TpaeKTOpI4I4 r43 SJIJII4IITI,IqeCKI4X

Bbrpo)KAarorcq B orpe3Kn nprMbrx. [anrnefiruee yBenI,IqeHI4e yrlpyrocrl4 tIpI4BoAI4T K

r43MeHeHr4ro opr4eHTarlr4r4 3rnr,rfiTur{ecKofi TpaeKTopul4. PaccuorpeHo Blrr4flr've

TaHfeHrllr€urbHofo pa3pbrBa Ha Ar{HaMr4Ky BonHoBofo ABI4)KeHI4q B IIpUCyTCTBI4I4 IIAB.
OrAelrso u uo4po6no paccMorpeH [paKrl4qecKl4 saxuttfi Borlpoc o

[epepacnpeAeneHr4r4 BerqecrBa nrtdnxu orHocI4TeJIbHo KaprI4HbI BoJIHoBoro

Bo3MyrrleHr4q noBepxHocrr4. llpoee4euo uccneAoBaHl4e BIrr4flHr4fl cKopocrrr ABI4x{eHI4.fl

r4AeanbHofi cnlouruofi cpe4lr HaA rroBepxHocrblo nrt€ur<u Ha 3To nepepacnpeAeneHl4e H

Ha r4HTeHcr4BHocrb rarrreHr4r Kanr4nnqpHo-rpaBI4TaIIvoHHbIX BoJrH. Ilolyueua $opir,ryna

Anf, cKopocrl4 Apefi$onrrx 4nuxeuufi rpl4 pacnpocrpaHeHzl4 BOJIHbI BAOnb

[oBepxHocTl4 XI4AKOCTI4.

locronepHocrb HayqHbrx pe3ynbraroB, rIpeAcraBJIeHHbIX B pa6ore,

o6ecneqnBaercr I4cnoJIb3oBaHr4eM MareMarl4qecKl4 KoppeKTHbIX MoAenefr ra uoAXoAoB,

craHAaprHbrx Alq MexaHr4Kr4 cnnorrrHoft cpe4rt; coorBercrBl,IeM pe3ynbraroB pacqeroB

r43BecrHbrM H3 uayvnofi [eplroAr4Kr,r 3KcrIepI4MeHTaJIbHbIM AaHHrIM rro onpeAeneHl4to

TpaeKTopuit grluxeHr4fl uH1lr4B:a11yaJIbHbIX xI,IAKI4x qacrl,Iu B AByxcnofinofr cncreMe

xu.{rocrefi.
B Ar4ccepraqraoHuofi pa6ore [peAcraBneH qenufi pflI oBbIX pe3ynbraroB,

r4Meroqr4x BaxHoe reoperulqecKoe 14 IIpI4KnaAHOe 3HaqeHI4e :

pa:pa6oraHa oprlr vnaJrbHafl MeroAr4Ka pacqera cKopocrl4 4pefi Qonux Aeuxeuzfi
Tp ae KT op w I.BI/>K9H.Id fl . krH I.I4B 14 Ay €Ln b H bI X )I( 14 A K I4X r{ aC TI4 II ;

[onyqeHbr aH€urlrrr4rrecKr4e Bbrpa]KeHr4 Anfl cxopocrefi cpeAHI4x .upefiQonlrx a

reueHrafi, Sopnrupyrcqlrxcs ro pa3Hbre cropoHbl or rpaHI4IIbI pa3Aena xI4AKI,IX cpeA Ha

HaqarbHbrx grarrax pa3Br'wrfl, HeycrofiuuBocrll KerueuHa-felluronblla. lloxasaHo, qro

Bo3HI4KarorUHe cpeAlrHe reqeHl,tr .sBrtrorcq npuuuuofi yMeHbIxeHVt BeJII4tIIlHbI

TaHreHrlr,riurbHoro pzl3pbrBa rrors cKopocreit, uuutlul4poBaBlxero Heycrofiuznocrr;

flonyrreHbr aHaJrvTIl1'IqlecKHe Bbrpa](eHl,Iq Anfl 3aKOHa nepepacnpeAeneHHq

KoHrIeHTparJrpr e nn€Hxe rroBepxHocrHo-aKTl4BHoro BerlecrBa, pac[peAeJleHHoro BAonb

Bo3My[IeHHofi BoJrHoBbrM ABr4xeHHeM rroBepxHocrl'I pa3Aena sssxofi v I4AeilnbHofi

)Kr4AKocrefi c y.reroM TaHreHrlr{€urbHoro p€l3pblBa cKopocrefi, sa rpaHI4IIe;

nonyqeHbr a]HanvTI4rrecKlle BbrpaxeHl4q Anfl cKopocTl4 BOJIHOBOTO

MacconepeHoca B xr4AKocrr4 rrporrgsoruHofr Bq3Kocru, rloKpblTofi ynpyrofi nnduxoir

rloBepxHocrHo-aKTlIBHof o BeilIecTBa.

B 4uccepra\vv LrMerorcr ue4oudru. B pa6ore [pl4cyrcrByror oneqarKlz I4

CT]aITI4CTVTqECKI,IC HETOI{HOCTV) A TAOI(E OTCYTCTBYET TIOflCHCHHE HCKOTOPbIX CIIMBOJIOB,

Harrp14Mep:

V



Ha crp. 14 B o6:opnofi rJraBe rplt BBeAeHI4I4 orpeAeneHn-s ToJIITII'IHII

npl4rloBepxHocrHofo cnot He yKa3aH cMbIcJI BeJIkrtII4HbI, o6o:uauaeuofi v.
B l-ofi rJraBe Ha crp. 19 B BbrpaxeHr,Iu nnfl cKopocrl4 apefiSa BHyrpI4

rlpt4rroBepxHocrHoro Br3Kofo cnot He rlotcHeHa BeJrLIqLtHa, o6osHaqaeMat cI4MBonoM

n.
Ha crp. 54, r<or4a per{b vqer o cyMMe cKopocrefi efilepoBa noroKa LI cKopocrl4

Apefi$a Crorca HerroHqrHo, o raxofi cyMMe I4Aer peqb o nerropuofi cyMMe prrv

anre6paraqecxofi.

llpune4eHuue 3aMeqaHnq HeMHoroqHcJIeHHbI 14 I4Meror tll4cro rexuuqecrufi

xapaKTep v B Hraxoefi Mepe He cHr4xaror IIeHHocrI4 kr KaqecrBa HayqHbIX

r4ccJreAoBanuit, npeAcraBJreHHbrx B Al4ccepra\r4v 14 BblcoKofi oqeuxu pa6orrr B IIenoM

Co4epxaHue anropeQepara IoJrHocrbro orpaxaer ocHoBHoe coAepxaH]Ie

AllaCepTa\w.
.{uccepraqur npouna anpo6aqur Ha Bcepocct4ficrnx v MexAyHapoAHbIX

xoHQepeuulrsx H Hayr{Hbrx ceM}rHapax. Brtnocnnable Ha 3aqr{Ty HayqHble rtonoxeHl4.fl

AocraroqHo noJrHo orpax{eHbr e 45 uy6nuxaqvrflx) B ToM rrl4cre n 6 crarbqx B v3l.aHnflx,

BKjrroqeHHbrx B lepeqeHb BAK, n 1 crame, ony6luxosaHHofi B r43g.aHr4qx, BXoAquII4x B

MexAyHapoAHyro 6azy rIr4rHpoBaHLI-s ZbMath, B 1 crarle, ouy6luxoeauuofr B

v31a1vrflx. BxoArrqrrx B MexAyHapoAHyro 6asy qnrvrpoBaavrfl Web of Science u e 2
crarbqx, ony6lzr<oBaHHbrx B v34alrlzrx, BXoAslIux B Mex(AyHapoAHyro oa3y

rlr4rr4poBaHnq Scopus. Ony6nuroBaHHble pa6oru coorBercrBylor reMarl4Ke

[krcaep'ra\w.
B eBfl3r4 c y3Jro)r(eHHbrM, fl cr{I,ITa}o, t{To IIpeAcraBJIeHHafl Auccepralll4q

<Zc cleAoBaHr4e 3aKoHoMepHocrefi Sopnazpo Baln:,z^fl Macc o[epeHoca, vrnr4r\vrr4pyeMo ro

BoJrHoBbrMr4 ABr4)r(eHr4rMr4 )Kt4AKocrI4)) coorBercrByer rpe6oeaHlaqN{ <<lloroxeHI4q o

lopqAKe rrpr4cyxAe:nnfl, yueurrx creneuefr>, [peAb{BnqeMbIM K KaHAI4AarcKI4M

Ar,rccepraunqM, a ee aBrop Ouupon A.A. 6e:yclonuo 3acny)Kl4Baer rlpl4cyllqeular

yvenofi crerreHr4 KaHAr4Aara Susuro-uareMarl4qecKl4x HayK rro cneIII4aJIbHocrI4

01.02.05 - <Mexaul4Ka )I(u.IIKocrI,I, fa3a

LI IIJIA3MbI)).

A.Q.-tur.n., BeAyqt4fi uayuultfi corpy4Httx
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