
OT3hIB 

Hayquoro KoncyJihTanTa ua )1,HccepTau:uouuy10 pa6oTy )1,0KTopauTa 
MOJI)J,a6aeBa Jiayp~aua rblJlbIMOBHqa BhinOJIHeHHYIO ua TeMy 

«Pa3pa60TKa H HCCJie)J,OBaHHe cnoco6a H o6opy)J,oBaHHH )1,JIH oqHCTKH 
pa)J,HaTopoB TpaucnopTHhIX cpe)J,CTB YJibTpa3BYKOM» no uanpaBJieHHIO 
no)J,rOTOBKH 6D071 Hu~euepHH H Hn~euepuoe )1,eJio no cneu:uaJihHOCTH 

6D071300 - «TpaucnopT, TpaucnopTHaH TeXHHKa H TeXHOJIOrHH» 

,[(11ccepTaIJ;HOHHa5I pa6oTa BKmo-ciaeT HOpMaTHBHnie CChIJIKH, o603Ha-cieHH51: 

H COKparn:eHH51, 4 OCHOBHbIX pa3.ri:ena, 3aKmo-cieHHe H CIIHCOK HCIIOJib30BaHHbIX 

HCTO-ciHHKOB. 

,[(OKTOpaHTOM B rrepBOM pa3.ri:ene pa60TDI rrpe.ri:cTaBneHa aKTYaJinHOCTb 

pa60ThI, rrpoBe.ri:eH aHaJIH3 CHCTeM ,[(BC, -pacCMOTpeHbI crroco6nI OXJia)K.IJ:eHH51 

,[(BC, KOHCTPYKIJ;HH pa.ri:11aTopoB oxna)K.ri:eHH51:, OCHOBHhIX He11crrpaBHOCTeii 

CHCTeMbI OXJia)K.ri:eHH51: H crroco6oB ee o-ciHCTKH. 

BTopoii pa3.ri:en HCCne.ri:oBaHH51 BKJHO-ciaeT TeopeTH-cieCKHe H 

3Kcrrep11MeHTaJihHnie 11ccne.ri:oBaHH51: rrpou;ecca o-ci11cTKH Tpy6oK pa.ri:11aTopa 

aBTOM0611n5I. Orr11caHa cp11311-ciecKa5I cyrn:HoCTh rrpou;ecca KaB11Tau;1111, 

rrpe.ri:cTaBneHnI rrapaMeTpDI BJIH51IOW:He Ha rrpou;ecc KaBHTau;1111, paccMoTpeHnr: 

- 3ByKOXIIMH-ciecKHe peaKIJ;IIH (xIIMII-ciecKIIe 3cpcpeKTbl KaBHTaIJ;IIH); 

- ,[(11crrepr11poBaHHe (H3Menn-cieHHe TBep.IJ:nIX -ciaCTHIJ; B )KH.IJ:KOCTH); 

- 3MynnrHpOBaHHe ( CMeIIIHBaHHe H roMoreHH3aIJ;H51 HecMeIIIHBaIOW:HXC51 

)KH.IJ:KOCTeii); 

- MexaH11-ciecKa5I 3p03H51 (pa3pyIIIeHHe rroBepxHOCTH). 

B pa6oTe rrpou;ecc KaB11Tau;1111 orr11caH ypaBHeHHeM P3ne51-Ilnecce 

KOTOpnrii, rrpe.ri:cTaBAAeT II3MeHeHIIe pa.ri:11yca rry3nipnKa R(t) BO BpeMeHH rro.ri: 

BJIH5l:HHeM BHeIIIHero .ri:aBJieHH51 H y-ciHTbIBaeT B03.IJ:ellCTBHe cpaKTOpOB, TaKHX KaK 

IIJIOTHOCTb )KJI.IJ:KOCTH, IIOBepxHOCTHOe HaT51)KeHHe H B513KOCTh. 

Ha ocHoBaHHH rrpoBe.ri:eHHoro aHan113a .ri:aHnI cBe.ri:eHmr o rrpou;ecce 

o-ciHCTKH Tpy6oK pa.ri:HaTopa ynnTpa3BYKOBOll KaBHTau;11eii, pa3pa6oTaH 

3KCrrepHMeHTaJibHblll CTeH.ri:, rrpoBe.ri:eHHDie IICCne.ri:oBaHII51 IIOKa3bIBaIOT, -ciTO 

ynnTpa3BYKOBoe B03.IJ:eiicTBHe II03BomreT 3cpcpeKTHBHO y.z:i:an51Th HaKHIIh H 

3arp513HeHH51 Ha CTeHKax Tpy6oK pa.ri:HaTopa, -ciTO IIOJIO)KHTeJihHO BJIH51eT Ha 

pa6oTy CIICTeMnI oxna)K.IJ:eHH51 11 rrpo.ri:neBaeT cpoK ee cny)K6hI. 

IIpou;ecc pa3pyIIIeHH51 3arp513HeHHii Ha cTeHKax Tpy6oK pa.ri:HaTopa rro.ri: 

.ri:eiiCTBHeM KaBHTaIJ;HH OIIHCaH c IIOMOW:bIO CKOpOCTH 3p03HH, KOTopa51 3aBHCHT 

OT .ri:aBneHH51: H 3HeprHH CXJIOIIbIBaIOW:HXC51 rry3nlpnKOB. 

,[(n5I 6onee .ri:eTannHoro orr11caHH5I 3HepreT11-ciecKoro 6anaHca 6nma 

rrp11MeHeHa Teop1151 rro.ri:o6115I. 

B COOTBeTCTBHH c IIOJIO)KeHHiMH MeTo.ri:a TeopHH rro.ri:o6H51 H aHaJIII3a 

pa3MepHOCTeii 6nIJI-H paCCMOTpeHhI cne.ri:yrorn:He cpyH.IJ:aMeHTaJibHnie 

rrepeMeHHbie, y-ciHTbIBaIOrn:He OCHOBHbie cpaKTOpnl KaBHTaIJ;HOHHOll o6naCTH H 

II03BOJI51IOW:He ycTaHOBHTb rrapaMeTpnI OIIIIChIBaIOW:IIH rrpou;ecc o-ciHCTKH 

pa.ri:HaTopa ynnTpa3BYKOM,: pa.ri:eyc Tpy6KH (r), .IJ:JIHHa Tpy6KH (l), CJIOH y-ciaCTKa 



(Li)' IIJIOTHOCTb )1(11.,[l;KOCTM (p ), ycKopeHMe CB06o.n:Horo rra.n:eHmI (g)' BpeM51 

B03.i:i;eH.cTBM51 ynhTpa3ByKa (t), MHTeHCMBHOCTb ynhTpa3BYKOBOH BOJIHbI (/), 

.i:i;aBneH11.e y.n:apHoH. BOJIHbI (P), aMITJIMTy.n:a ynbTpa3ByKa (A). 
IloJiylJ:eHHbie KpHTepHH IT0,[1;0611.51 IT03BOJIMJIM OITpe.i:i;eJIMTb KJII01..£eBhie 

ITapaMeTpbI, BJIM51IOII(Me Ha 3cpcpeKTHBHOCTb ynbTpa3BYKOBOH KaBHTa:U:HOHHOH 

01.JHCTKH, a TaK>Ke ycTaHOBMTb B3aHMOCB513H Me)K.n:y reoMeTPHlfeCKMMH, 

3HepreTH.1..£eCKMMM 11. BpeMeHHbIMM xapaKTepHCTHKaMH ITpo:u:ecca. 

TpeTHH pa3.i:i;en IIOCB51Il(eH 3KCrrepHMeHTaJibHbIM MCCJie,[l;OBaHM5IM. 

I1ccne.n:oBaHH.e rrpOBO,[l;MJIOCb Ha )l;Byx 3KCITepHMeHTaJibHbIX CTeH.n:ax. ,[.(JI5I 
co3.i:i;aHM51 ynhTpa3BYKOBoro B03,n:eH.cTBM51 6hrn ycTaHoBJieH H3JiylfaTeJih c 

pa6olfeH. lfaCTOTOH 40 I<l':u: H MOII(HOCTbIO 50 BT, 3aKperrneHHhIH Ha o.n:HoM 113 

Top:u:oB pa.n:11aTopa. 

B 3Kcrrep11.MeHTe B KalfeCTBe ITPOMbIBOlfHOH )KH)l;KOCTM 6brna ITPHMeHeHa 

,il;MCTHJIJIHpOBaHHa51 BO,[l;a, HMeIOII(a51 HaH.MeHblllHe ,[l;HHaMHlfeCKYIO B513KOCTb. 

Bo.n:a HarpeBanacb .n:o TeMITepaTypbI 50-60 rpa.n:ycoB IJ;enhCH51. I10.n:o6paHHb1e 

ITapaMeTpbl )KH,il;KOCTM o6ecITe1..£MJIM OIITMMaJibHbie ycJIOBM51, 6bICTpoe 11. 

3cpcpeKTMBHOe rrp051BJieHM51 KaBH.Ta:U:HOHHbIX ITpo:u:ecCOB 11. ,il;HCITepr11.poBaHH5I 

HaKHITH B pa,n:MaTope. 

IJo pe3yJihTaTaM 3KCIIepHMeHTaJibHbIX 11.CCJie,[l;OBaHMH COCTaBJieHO 

ypaBHeHH.e MHOrOMepHOH perpeCCMM, KOTOpoe OIIHCbIBaeT M3MeHeHHe MaCCbl 

BbIMbITOH HaKHIIM OT BpeMeHH B03.i:i;eH.cTBM51 ynbTpa3ByKa 11 aMITJIMTY.l1:bI 

YJibTpa3BYKOBbIX BOJIH. 

Tipe.n:naraeMbIH ,[l;OKTOpaTHTOM crroco6 01..£11.CTKH IT03BOJI51eT ycTpaHHTb 

3arp513H51IOII(Me Bell(eCTBa 6e3 p11.cKa rroBpe)K.n:eHH51 KOHCTPYK:U:HH, c.n:enaTh 

ynhTpa3BYKOBYIO OlfMCTKY rrepcrreKTMBHOH TexHonor11.eH. )l;JI51 BHe.n:peHM51 B 

CHCTeMY TeXHH.1.JeCKOro o6cJiy)KHBaHM51 aBTOM0611.neH., a TaK)Ke o6ecITe1..£HTb 

3KOHOMM1..£eCKMe 11. 3KOJIOrH1feCKMe ITpe11.Myll(eCTBa. 

,[.(OKTOpaHTOM 6brna pa3pa6oTaHa MeTO,[l;MKa paclfeTa OITTMMaJibHbIX 

ITapaMeTpoB ynhTpa3BYKOBOH KaBHTa:U:HOHHOH OlfMCTKM Tpy6oK pa.n:11.aTopa 

pe3yJihTaTbl paclfeTOB KOTOpoH. II03BOJIHJIH ycTaHOBMTb par.:t;MOHaJibHbie pe)KH.Mbl 

pa6oTbI ynhTpa3BYKOBoro o6opy.n:oBaHH51, 06ecrre1-£11.BaIOII(He BbICOKYIO 

3cpcpeKTHBHOCTb 01..£11.CTKM ITPM MHHHMaJibHbIX 3HepreTH1..£eCKHX 3aTpaTax, 1.JTO 

Ba)KHO )l;JI51 IIOBbIIlleHH.51 .n:onroBelfHOCTM pa.n:11.aTOpHbIX CMCTeM 11. OITTMMH3a:U:HM 

3KCIIJiyaTa:U:HOHHbIX xapaKTepHCTMK 01.JHCTMTeJibHOro ITpo:u:ecca. 

c :u:eJibIO 3KCTpaITOJI51:U:MH pe3yJibTaTOB Ha pa3JIH1..£Hble pa.n:11.aTOpbl 6bIJIH 

pa3pa6oTaHbl MaCillTa6Hbie K03cpcpH:U:HeHTbl. ,[.(OKTOpaHT pa3pa60TaJI 

TeXHHlfeCKOe 3a,[l;aHM51 Ha 06opy.n:oBaH11.e ITO 01.JHCTKe Tpy6oK pa.n:HaTopa 

ynbTpa3BYKOBOH KaBMTa:u;HeH. 11. ITpoBeJI paclfeT 3KOHOMH1feCKOH 3cpcpeKTMBHOCTM. 

,[.(11.ccepTa:U:HOHHa5I pa6oTa 51BJI51eTC51 3aKOH1feHHOH HaylfHOH pa60TOH ITO 

aKTYaJibHOH TeMe HCCJie,[l;OBaHH51, a pe~)'.JibTaTbl l1 BbIBO,[l;bl BHOC51T 3Ha1..£HTeJibHbIH 

BKJia.n: B o6JiaCTb TeXHH.1.JeCKOro o6cJiy)KHBaHH51 aBTOM06HJieH. 

,[.(11.ccepTaUM5I ITO HaylfHO-TeXHH.1.JeCKOMY ypoBHIO 11. rrpaKTH.1.JeCKHM 

pe3yJibTaTaM COOTBeTCTByeT HOpMaTHBHbIM Tpe6oBaHM5IM, a ee aBTOp 

Mon.n:a6aeB Eayp)KaH rbIJibIMOBHlf, 3aCJIY)KMBaeT ITpHCY)K)l;eHH51 CTeITeHH 



,Il;OKTopa c]nrnococpiui (PhD) no crren;mUibHOCTII 6D071300 - «TpaHCIIOpT, 
TpaHCIIOpTHa5I TeXHIIKa II TeXHOJIOI'IIII» 

Hayquh1ii KoucyJihTaHT 

PhD, accon;IIIIpoBaHH11H. rrpocpeccop, Kacpe,D;p11 

«TpaHCIIOpTHa5I TeXHIIKa II JIOI'IICTWieCKIIe CIICTeMbI» 

HAO «KaparaH,IJ;IIHCKIIH TeXHII"lleCKIIH 

yHIIBepcIITeT IIMeHII A61rnKaca CarIIHOBa» 


