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«CTaTH'ICCKaH H ~HH3MH'ICCKaH YCTOH'IHBOCTh 

TOHKOCTCHHblX KOHCTpyK ... HH, co~ep,Ka~ux )KH~KOCTh», 

rrpeJJ,CTaBJieHHOH K 3aI.IJ:HTe Ha COHCKaHHe )'"IJeHOH CTerreHH 

KaHJJ,H)],aTa TeXHH"tJeCKHX HayK 

rro crreQH邸bHOCTH 1.1.8 - <<MexaHHKa JJ,eq>opMHpyeMoro TBepJJ,oro TeJia» 

B asTopeq>epaTe ;J;HCCepTaQHOHHOH pa60TbI ITaK CottrH rrpHBe,neHa 

IlOCTaHOBKa 11 rrpe,ncTaBJieHhl CBe,neHHj{ 06 HCilOJih3yeMbIX MeTo,nax peUieHH.SI 

3a,nati no 11ccne,nosaHHIO yrrpyrow ycToifq11socTH o6oJioqeK BpameHH.SI, 

3aIIOJIHeHHhIX )l(H;J;KOCThIO HJIH B3aHMO;J;eHCTB)'JOI.I..\HX C )l(Hl(KOCThIO, rrpH 

,neHCTBHH oceCHMMeTJ)l11.fHhIX CTaT11qec血X H ;J;HHaM.HqecKHX Harpy30K. )I{ff,nKOCTh 

rrpHHl1MaeTC.SI HeC)l(l1MaeMOH, a ee .U:BH)l(eHHe IlOTeHQHa.TihHhIM. IlpHMeHHeTCH 

TeopH.SI TOHKHX yrrpyrHX o6oJioqeK. yqHTbIBaeTCH Hatia.TihHOe HarrpIDKeHHO­

江eq>opMHpOBaHHOe COCTO.SIHHe o6oJI01.fKH, Bhl3hIBaeMoe ,neHCTBHeM CTaT11qecKOH 

Harpy3KH, ,naBJieHHeM HaMyBa ra30BOH IIOJIOCTH H rH짜pocTaTl11.fec血M ,naBJieHHeM 

)I(H;J;KOCTH . 

,l(JIH HCCJie,noBaH血 YCTO柄HBOCTH rrpH CTaTHtieCKOM Harp)')KeHHH o6ono마어 

rrpHMeH.SieTCH l(HHaMHqecKHH rro,nxo,n. Kp11Tep11eM IlOTep11 ycTOffq.HBOCTH 

.SIB邸eTCH ,D;OCTH)l(eHHe H)'JieBoro 3Hat.JeH.Hj{ Hl13UieH 113 co6CTBeHHhIX tiaCTOT rrp11 

KpHTHt.JeCKOM 3HaqeHHH sap타1pyeMoro rrapaMeTpa KOHCTPYKQHH 11n11 

xapaKTepHCTHKH Harpy3KH. BoIIIHCaHhl 06m11e COOTHOUieHH.SI, HCilOJlh3yeMoie npH 

orrpe,neneHHH 3HeprnH ,necpopMan;11if o6onot.JKH c y,nep)l(aHHeM KBa짜paT.HqHI,IX 

qJieHOB no nepeMemeH血M rrpH KOJie6aHH.SIX OTHOCl1TeJihHO CTan1qecKoro 

Harrp.SI)l(eHHO-邸cpopMHpOBaHHOro COCTO.SIHHj{. Orrpe,neJiem1e co6CTBeHHhIX t.JaCTOT 

H q>opM ynpyr11x KOJie6aHHH OCHOBhIBaeTC.SI Ha CMelll따IHOM BapHal(HOHHOM 

npHHQJme, rrpHMeHeH11e KOTOporo o6ecrret.JHBaeT TaK)l(e BhIITOJIHeHHe 

KHHeMaTHt.JecKoro ycJIOBH.SI )J;JI.SI CKOpOCTH )l(H;J;KOCTH H o6onoqKH no HOpMa.IIH K ee 

IlOBepXHOCTH. 

TpeXMepH때 3a,naqa CBe,neHa K ;J;B)'MepHOH nyTeM pa3JIO)l(eHHH B p.Sl,n <I>ypi,e 

rro OKPY)l(HOH Koop,n11HaTe PactieT cTaTHt.JecKoro ttanp.SI)l(eHHo­

,neq>opMHpoBaHHOro COCTO.SIH血 H co6CTBeHHbIX qacTOT BhIIlOJIHHeTC.SI MeTO;J;OM 

KOHeqHI,IX 3JieMeHTOB B cpe,ne Ta6JIHt.JHoro npou;eccopa Excel C IlOMOII.(I,JO 

rrporpaMMhI Ha .Sl3hIKe Visual Basic for Applications. ,l(血 q>opM ynpyrHx 

Kone6aHHM c pa3m四HhIM 맙ICJIOM BOJIH ITO OKpy)l(HOH KOOp;J;HHaTe orrpe,neJIHIOTCH 

H.H3nrn:e co6CTBeHHhie 3Hat.JeH血 H CTpOHTC.SI rpaq>I-血 血j{ BbUIBJieHIDI 

KpHTHtiec血X BeJIHt.JHH BapoHpyeMhIX rrapaMeTpOB. 

,1JI .SI ocecHMMeTJ)四Horo rapMOHHl.feCKoro B03)J;eHCTBHH CHJIOBoro HJIH 

Kl1HeMaTHt.JeCKOro xapaKTepa Ha o6onoqKy C )1(11,llKOCTblO HCCJie전yeTC.SI 
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B036y)KJJ;eHHe HeCHMMeTp血HbIX cpopM ynpyr11x KOJie6aHHH C p33JIHlJHbIM 1..J:HCJIOM 

BOJIH no OKpy)KHOH KOOp,l:\HHaTe. I1p11 rrpoae,z::i;eHHH HCilbITaHHH TOHKOCTeHHbIX 

o6onoqeqHI,IX KOHCTpYKI.J;HH C )KH,[(KOCTbIO TaKHe KOJie6aHHSI TIO.slBJI51JOTC.sl 1101..J:TH 

BCerna, np11qeM ID{ aMilJIHTY.l:\bl MOryT 6bITb cpaBHHMbl C aMmmry,z::i;aMH 

ocecHMMeTp血HbIX <popM Kone6aHHH. IToK탸hIBaeTC.sl, 1..J:TO B036y)K,[(eHHe TaKHX 

KOJie6aHHH MO)KeT 6bITb CB.sl3aHO C rrapaMeTp11LJ.eCKHM pe30HaHCOM. 

加.sl HCCJie,z::i;oBaHHSI rrapaMeTpWieCKHX pe30HaHCOB CHCTeMa HeJIMHeHHbIX 

MO,[(aJlbHbIX ypaBHeHHH 3al1HCbIBaeTC.sl C yqeTOM KBa,z::i;paTHl..J:HbIX H Ky6H1..J:eCKHX 

qJieHOB, CB.sl3bIBaJOmHx p33Hble cpopMbl ynpyr11x KOJie6aHHH. Ko3<pq>HI.J;HeHTbl 

3THX ypaBHeHHM Bb1q11c때IOTC.sl B rrporpaMMe pacqeTa co6CTBeHHbIX qacTOT H 

q>OpM KOJie6aHHH. MeTO,l:\OM rapMOH11qecKoro 6aJiaHca ou;eHHBaeTC51 KpHTHl..J:eCKOe 

3Hal..J:eHHe aMIIJIHTYJJ;bl oceCHMMeTpHl..J:HOfO B03,[(eMCTB血, H B IIJIOCKOCTH qacToTa­

aMTIJIHT)',n:a rrpOBO,ll;HTCSI IIOCTpOeHHe rpaHHI.J;bl o6naCTH HeycTO硏HBOCTH

HeCHMMeTpHl..J:HOM cpopMbl KOJie6aHHH B 30He rnaBHOfO rrapaMeTpHl..J:eCKOro 

pe3oHaHca. 

加.s1 YT01..J:HeHHoro rroc-rpoeHH.sl rpaH11u; napaMe-rp11qecKoro pe3oHaHca 

rrpennaraeTCSI MeTO,[( 1..J:HCJieHHOrO HHTerpHp'osaH血 HeJIHHeHHbIX MO,ll;aJlbHbIX 

ypaBHeH11if. l1HTerp11poBaH11e ocymecTB邸eTC51 np11 BeCbMa Ma.rIOH Hal..J:a.ribHOH 

BeJIWIHHe o6o6meHHOM KOop,n:HHaTbl YtJHTbIBaeMOH cpopMbl HeCHMMeTpH따lbIX 

Kone6aHHM. TaKoif rro,n:xon rro3ao떄eT paCllIHpHTb HCCJie,n:yeMyio qacTOTH)'JO 

o6nacn. 11 Bbl.slBHTb o6JiaCTH He TOJibKO OCHOBHOro napaMelpHl..J:eCKoro pe30Hattca, 

HO 11 o6JiaCTH pe30HaHCOB 6onee BbICOKOro rropsi:,n:Ka. 

AKTyaJibHOCTb TeMbl ,n:11ccepTau;1111 He Bbl3bIBaeT COMHeHHH. I1pose,z::i;eH郞Ie

HCCJie,[(OBaHH.sl HMelOT Hay1..J:HYIO H npaKTHqecKyio 3Hal..J:HMOCTb. ,aocTOBepHOCTb 

rronyqeHHblX pe3yJibTaTOB OCHOBhIBaeTCSI Ha CTporoii MaTeMaTwqecKOH 

IIOCTaHOBKe pelliaeMbIX 3a,n:aq, rrpoaepeHHblX COBpeMeHHbIX MeTo,n:ax HX pellieH따i 

M cpaBHeHMH C HMe10IJU1MHC.sl 따ICJieHHbIMH 11 3KCIIep血feHTaJlbHbIMH ,z::i;aHHbI血.

B aBTOpecpepaTe 113JIO)KeHhl BbI,[(BHraeMbie Ha 3aIUHry OCHOBHbie 

IIOJIO:>KeH血 H pe3yn1>TaTbl HCCJie,[(OBaHHH, ,z::i;aIOIUHe ,n:OCTaTO마IO TIOJIHOe 

rrpe,n:cTasnett11e o ,n:11ccepTau;H11. I1o硏eHHhie ttayqHbie pe3yJihTaTbl 

ony6JIHKOBa.Hbl s BH,[(e ,n:oKJia,[(OB Ha pa3JIHqHI,IX KOHcpepeHIJ;H鄕, B H3,n:aHM5IX H3 

crrHCKa BAK H B )Kyptt邸ax, HH,[(eKCHpOBaHHbIX B Scopus. 

llifeJOTC.sl tterrpHHI.J;HIIHaJlbHbie 3aMetJamrn : 

1. I1paBHJihHee rosopHTb o c1rnax TSI)Kecn-1 H rtt,z::i;pocTaTH1..J:ecKoro nasnettttsi:, a He o 

,n:eifcTBHH c11n rpaBHTau;HH. EcnH <<BC.sl CHCTeMa HaXO,[(HTC51 rro,n: ,z::i;eHCTBHeM 

0,[(HOpO,z::i;Horo rpaBHTaI.J;HOHHOfO IIOJrn», TO 3Ta CHCTeMa M )KH,[(KOCTb B Hett 6y,z::i;yT 

B COCTO.slHHH HeBeCOMOCTH. I1oJIO)KeHHe CB06o,n:HOH TIOBepXHOCTH 짜1,ll;KOCTH B 

IIOKOe orrpe,n:eJisi:eTC.sl HarrpaBJieHHeM rnaBHOfO BeKTOpa Bcex 짜pyr11x 

,z::i;eMCTB)'JOIUHX Ha 061>eKT CHJI, KpoMe CHJI rpaBHTaI.J;HH. 

2. I1onyqeHHbie pe3yJibTaTbI crrpase,n:JIHBbl 血SI peaJibHbIX 짜f,[(KOCTeM IIpH 

60JiblIIHX 마tcnax Peiftton1,,n:ca, tJTO paattocHJihHO rrpHHsi:TOMY nonymettmo 06 

11,z::i;ea.ribHOCTH :>KH,[(KOCTH. Bm-t:.slHHe )1(11,[(KOCTH Ha ycToifqlfBOCTb o60JI01..J:KM rrp11 

KB따HCTaTWieCKOH Harpy3Ke npo.s1BJI.sleTCSI" TOJibKO qepe3 rw짜pocTaTwqecKoe 

nasJieH11e. 



3 . TaK KaK Kone6aH血 )IGfL(KOCTH rrpHHHMaIOTCH MaJibIMH, TO ;::i;orrycTHMO 

rrpHMeHeHHe IIOTeHUHaJia CMeIUeHHii, HO o6IUenpHID1TO HCilOilb30BaHHe 

rroTeHu11ana cKopocTeii, qTo He BCTl)eqaeT HHKaKI1X TPY~HOCTeH. 

4. B 06IUeM cnyqae Ha cao6o~HOH IlOBepXHOCTH )KH~KOCTH CTaBWTCH ycnoswe 

IIOCTOHHCTBa ~aBneHHH, HO, KaK rrpe~cTaBnHeTCH, Bee pacqeTbl rrpose瓜eHbl 6e3 

BhIIIOnHeHIDI 3TOf0 ycnOBIDI, a BnH卵He BOnH Ha CB060LJ;HOH rroaepx.HOCTH 

HHqTQ)KHO BO scex paCCMOTpeHHblX cnyqaHX. 

C~enaHHhie 3aMe땔HHH He rrpe血TCTByIOT 110fl0)KHTenbHOH oueHKe pa60Tbl. 

Ilpe;::i;cTaBneHHaH KBa.TIH<pHKaUHOHH邸 pa6oTa, cy邸 no asTopecpepaTy 

L(MCCepTaUHH H IIOBepxHOCTHOM 03HaKOMneHHH C ~ccepTaUWOHHOH pa60TOH, 

oTBeqaeT TPe60BaHID1M BAK, rrpe~1>HBnHeM1>IM K KaH;::i;w;::i;aTc血M ;::i;11ccepTaUI1HM, a 

ee aaTop, IlaK CoHrH, 3acny)KHBaeT rrp11cy)K;::i;eHIDI yqeHoii cTerreHH KaH~H~aTa 

TeXHHqec血x HayK no crreQHa.TibHOCTH 1.1.8 - <<MexaHHKa ;::i;ecpopM11pyeMoro 

TBep~oro Tena». 

)1oKTOp q>li3liKO-MaTeMaTH:"CJeCKliX Hayx, 

Ha"CJaJibHH:K oT,z:i;ena AO 《<UHl田MaIII〉〉 乙一 二5-=== B.A. DY)KH:HC祠

A,z:i;pec MecTa pa60Tb1 : 

141070, r. KoponeB MocKOBCKOM o6nacTtt, yn. ITu:ottepcK때, ,z:i;. 4 . 

Terr.: 8(495)513-48-57, e-mail: dd5556@.tsni imash.ru 

Cne1(ttaJibHOCTb BAK, no KOTopoif 3aLQttLQeHa ,z:i;ttccepTa1(血
01.02.05 - «MexaHMKa )Kli,IJ;KOCTli, r塗 Ii TTJia3MbI». 

凡 Ey禪HCKHM B印epHii ArreKceeBHq, p;aIO cornacHe Ha BKmOqeirne CBOHX 

rrepCOH邸bHbIX 惡HHbIX B .[J;OKyMeHTbl, CB~3aHHbie C 3a~HTOH .[J;HCCepTaQHOHHOH 

pa6oTbI IlaK CoHrH, H Ha p;邸hHeiirnyIO HX o6pa6oTKY 

,a <pH3HKO-MaTeMaTWieCKIDC HayK, 

,na B.A. Ey)KHHCKoro y~ocToBe 

~ ceKpeTapb AO « 

KHX HayK 
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