
OT3biB 

oc]:nu:u-mrri>Horo onnoHeHTa Pa3yMoBcKoro I1rop51 AneKcaH)J.pomiqa 

Ha .II:HCcepTaUHOHHyro pa6oTy E nem-Icrcoro CB51TocnaBa I1ropeBwi a 

«11ccne)J.OBaHHe npou:ecca Hai(OITJieHH51 ITOBpe)I\)J.eHHll H 3BOITIOU:HH 

OCTaTO':IHbiX I-IaiTp5DKeHHll ITO ,II:aHHbiM H3MepeHHll JIOKaJibHOfO 

.IJ:ec]:>OpMa[(HOHHOfO OTKJIHKa MeTO.IJ:OM CITei<IT-HHTepcpepoMeTpHH», 

npe)J.CTaBJieHHYIO Ha COHCKai-IHe y':IeHOll CTeiTei-IH Kai-I.II:H,Z:(aTa TeXHH':IeCKHX 

HayK ITO CITe[(I1aJ1bHOCTH 01.02. 04 - «MexaHHKa ,II:ecpopMHpyeMOfO 

TBep.noro Terra» 

,[(HccepTaU:HOHI-Ia5I pa6oTa Enem-rcKoro C.I1. ITOCB51Il(eHa pa3pa6oTKe 

MeTO.IJ:HqecimX fiO.IJ:XO.IJ:OB H cne[(HaJIH3HpOBaHHOfO 3KCITepHMeHTaJibHOf0 

o6opy.noBaHH51 .IJ:IT51 y r ny6neHHoro ar-ranH3a ITpou:eccoB HmmnneHH51 ITOBpe)K.IJ:eHHli, 

a TaiOKe HCCJie)J.OBaHH51M Ha HX OCHOBe MaJIO[(HKJIOBOll ycTaiTOCTH MaTepHaJIOB B 

30Hax cymecTBeHHoli H eo.nHopo.IJ:HOCTH H,[(C (HanpmKeHHo-.necpopMHpyeMoro 

COCT051HH51) .IJ:IT51 pa3JIHqHbiX 3Ha':Iei-IlfH K03CpcpHU:IfeHTOB aCHMMeTpHH If pa3MaXa 

Hanpmi<ei-IHll [(Ifl<na. Ee TeMa fiOJIHOCTbiO COOTBeTCTByeT KaK COBpeMeHHblM 

TeH)J.eH[(If51M pa3BlfTif51 MeXaHHKI1 ycTaJlOCTHOfO pa3pyrnei-IH51, Tal< H 

3KCTiepHMeHTaiTDI-IOll MexaHHKif, MeTO.IJ:bi KOTOpOH (B ,II:aHHOM cnyqae - MeTO.IJ: 

3CI1 ( 3J{eKTpOHHOll cner<n-HI-ITepclJepoMeTpi1I1)) OTKpbiBaiOT B03MO)KHOCTb 

fiOJIY"LJeHI151 3HaqHTeJibHbiX o6·beMOB I1HcpOpMa[(I1I1 0 cyiT(eCTBeHHO-HeO,II:HOpO.IJ:HbiX 

ITOJI5IX )J.ecpopMa[(Hll H nepeMeiT(eHifll ITOBepXHOCTell (BKJIIO':Ia51 30Hbi 

TpeiT(HHoo6pa30BaHH51) . YKa3aHHI>Ie o6cT05ITeJibCTBa IT03BOIT5IIO c.nenaTb BbiBO)J. o 

HeCOMHeHHOll ai<.:TyaJibHOCTH paCCMaTpHBaeMOH .IJ:HCCepTa[(Iflf. 

,[(HCCepTa[(If51 COCTOifT 113 BBe,II:eHH51, 5-Tlf r iiaB If 3aKJIIO':IeHI151. 

B nepBofi ntaBe ITpe)J.cTasneH aHanYITw-recrwli o63op ny6nHKaUHli, 

CB513aHHbiX c TeMaTIIKoli pa6oTbi. OH BKnroqaeT 4 no)J.pa3)J.ena: l -

3I<CITepHMeHTanbHI>Ie MeTO.IJ:oi oiTpe.neneHH51 napaMeTpoB MexaHYIKYI pa3pyrneHH51 

.IJ:JI5I Tpell(HJ-I B ITOJie )J.eHCTBYIOIT(HX I1 OCTaTO':IHbiX HaiTp51)KeHHH; 2 - HCCJie,II:OBaHHe 

OCTaTO':IHoiX HanpmKei-II1H B OKpeCTHOCTif ynpO"LIHetiHOfO OTBepCTI15I; 3 

HCCITe,II:OB3Hlfe npouecCOB HaKOl1JieHif51 riOBpe)K)J.ei-Ilfll; 4 

OCTaTO':IHbiX Hanpmi<eHifll B OKpeCTHOCTH CBapHbiX IIIBOB. 

IfCCJie)J.OBaHHe 

0T,Q en ,QOKYMBHTal( VI OHHOrQ 

o6ecne'iBHVI51 MAV! 

<•_Ll{> () f 20:2J r. 



3,n:ecb, B rrepByro OLJ:epe,n:b, CJTe,n:yeT OTMeTHTb rny6or<Oe H3yLJ:eHHe 3BTOpOM 

OCHOBHbiX HarrpaBJiei-UIH 3KCrrepHMeHT3JihHOH MeXaHHKH, CB5133HHbiX C MeTO)J;3Ml1 

Hccne,n:oBamur rrapaMeTpoB MexaHHKH pa3pyweHH5I Ha ocHoBe o6pa6onm rrone:H: 

,n:e<PopM3l.l;I10HHOrO OTKJIMKa B 30He Tperu;MHbl, ITOJiyLJ:aeMbiMM C MCIIOJib30B3HMeM 

pa3JIMtiHbiX 3KCI1epMMei-IT3JibHbiX MeTO,IJ;OB. 

BMecTe c TeM, cne,n:yeT YKa3aTb Ha orrpe,n:eneHI-II>Ie ynyru;ei-UI51, MMeroru;Mec51 

B TeKCTe. 

1. A6mopoM He yKa3bz6aemc5l Ha mo, ttmo 6 p5toe ny6nwwz,Juu c z,JeflblO 

nozpez,uHocmu pe3ynbmamo6 6 Kattecm6e napaMempo6, 

onpeoen5teMbZX Ha ocrt06e MameMamwtecJwu o6pa6om1w urtmepcjJepemJUOHHbZX 

lWpmUH 6 30He mpeU·JUHbl, Hap5toy C QCUJ\!tnmOmUtteCKUMU pa3JlOJICeHU5lMU 

cjJyHKZ,JUU, OnUCbl6a!OU/UX J-JJ(C, 66005lmC5l maKJICe nonpa6KU, n0360Jl5lfOUJUe 

ymottHUmb nonoJtCeHue 6epwuHbZ mpeUfW-tbz, coom6emcm6yl0ufee ucnoflb3yeMOU 

UHmepcjJepeHZ,fUOHHOU KapmuHe. 

2. B o63ope cneoo6ano 6bz omMemumb, ~.uno U3HattaflbHO MHJ(T 6bzfl 

npeono;;1ceH 6 7Wttecm6e cnoco6a UCCJle006aJ-tW1 Heoo7-topooHbZX 
v 

noneu 

v 

OCmamOttl-lblX 7-tanp5lJICe7-tUU, maK lWK HQ OC7-t06e 37(CnepuMeHmQJlbHO nonyttel-IHOU 

3a6ucuMocmu Ku1 (x) 6 nocneoo6ameflbl-IO Hapaufu6aeMou mpeuful-te MOJtCHO 

nonyttumb ycmowtu6oe peweHue uHmezpwtbH020 ypa6HeHu5l muna Bonbmeppa, 

ucnOJlb3yeMoe Ofl5l pacttema ocmamottHbZX Hanp5tJICeHuu ay.xy(x) . 

BTopan r JlaBa, r-ra Haiii B3rii5I.II:, Ha3BaHa aBTopoM He BITOJIHe y,n:aqHo, 

6on ee aoeK6Qn1HblJvt 6blfl0 6bz HQ36QHUe « 3KcnepuMeHmQflbl-lO-QHQJlUmUtteCKUU 

Memoo orzpeoeJteHu5l napaMempo6 MexaHuKu pa3pyweHu5l 6 nowazo6o

Hapaz,lf.u6aeMbZX mpeuJUHax c npuMeHeHueM 3CJ!» unu ttmo-mo 6 3mOM pooe. 

B 3Toi1: rJTaBe rrpe,n:cTaBJTei-Ibi cne,n:yi-oru;He nayl.rHo-MeTO,IJ;MLJ:ecrme pa3pa6oTKM 

aBTopa 1 - crreiJ,HaJ£H3Hponar-nn,re cneKJI-m-rrepcpepoMeTpbr .II:JI51 perHcTpaiJ,MH 

IIOJieH TaHreHIJ,HaJibHblX nepeMelll,ei-IHH MeTO,[I,OM 3Cl1' ' 2 MeTO,[I,HKa 

orrpe,n:eneHH51 K 1 11 T-HarrpmKeHHH Ha ocHoBe o6pa6oTKM KapTMH TaHreHIJ,MaJTbHbiX 

rrepeMeru;etmi1:; 3 - OIJ.etiKa TOLJ:HOCTM MeTO,IJ;HKM I-Ia OCHOBe qHCJieJ-IHOrO 

MO.IJ,eiiHpOBCU-Il151 l1 3KCIIepHMeHT3Jibi-IOrO peiiieHH5I TeCTOBbiX 33)];3"LI. 
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0TMeniM, 'ITO pa3,n:eJibl rnaBbl, CB5I3aHHbie C pa3pa60TKOH I1CIIOJib3YeMbiX 

MeTO):(HL.J:eCKHX TIO):(XO):(OB I1 CTieiJ.HaJIH311pOBaHHOfO o6opy,n:oBaHH5I, 

CBYI,.[(eTeJl:&CTBYIDT 0 BbiCOI<OH KBaJTHcpHKaU:HYI aBTOpa B o6naCTH npoBe,n:emur 

3KCTiepHMeHTOB C npHMei-Iei-meM 3Cl1. 

ITpe,n:nmKem-ryr-o MeTo,n:HKY onpe,n:eneHH5I napaMeTpoB MexaHHKH 

pa3pyrneH;I15I K 1 11 T--HanpmKeHHH He cne,n:yeT paccMaTpHBaTb KaK cyr.u:ecTBeHHoe 

pa3BHTHe YI3BeCTI-IbiX llO,ll,XO):(OB, OCHOBai-II-IbiX I-Ia pellieHYIM 3a):(al.J:YI orrpe,n:eJieHYI5I 

O,LI:HOfO (K1) HJIH HeCKOJibKHX napaMeTpOB MeXaHMKM pa3pyrneHM51 Ha OCHOBe 

MaTeMaTHHeCI<OH o6pa6onm Hl-ITepcpepeHU:HOHHhiX KapTHH. C ,n:pyrofi CTOpOHbi, 

TaK KaK u.enbr-o aBTopa 5IBJI51eTC51 co3,n:aHMe crroco6a orrpe,n:eneHM5I K1 11 

T-HaTip5I)KeHHH rrpYIMei-mTeJlbHO K aHaJIM3Y rrpoD,ecca Hai<OTIJieHM51 IIOBpe)l<):(eHMH, 

CB513aHHOfO C I-Ie06XO):(YIMOCTbi-o MCCJie,I(OBai-Il151 3HaL.J:MTeJibHbiX MaCCHBOB 

o6pa3U:OB, npe,n:nmKei-II-IbiH aBTOpOM TIO,ll,XO.ll: MQ)J<HO C'IHTaTb 6JIH3KHM K 

OTITHMaJibHOMy. 

B TpeTheii rJ1aBe cTaBMTC5I 3a)J.aLia pa3pa6onm MeTO)J.MKM 

KOJIHL.J:eCTBei-IHOfO OTIMCaHM5I IIpOD,ecca Hai<OIIJieHM5I TIOBpe)l<)J.eHMH npM 

ManoD,MKJTOBOM Harpy)Ker-mn. PaccMaTpHBaeMbiH aBTop oM no)J.xo,n: 6a3HpyeTC5I Ha 

TIOJTyL.J:eHHI'1 3KCnepHMei-ITaJJbHbiX ,n:aHHbiX, TI03BOJI5IIOI.I(MX I<OJJHqecTBeHHbiM 

o6pa30M OTIMCaTb BJ1 l15IHHe I13MeHei-IM51 K03q)CpHIJ.HeHTa aCHMMeTpHH M pa3MaXa 

HanpmKeHMH ll,MI<Jla Ha npoD,eCC HaKOriJ1eHM5I HOBpe)K)J.ei-IHH B OKpeCTHOCTM 

CKB03HOrO OTBepCTM51 npH MaJIOll,MKJlOBOM Harpy)KeHMH rrpH OTCYTCTBMM l1 

HaJTH'IMM ITOJI5I OCTaTOL.J:HbiX HaTip5DKeHHH. 

3Ta 3a,n:aL.J:a pernaeTC5I Ha OCHOBe npe,n:naraeMOH aBTOpOM KOHIJ.eTIIJ.HH, 

3aKm-oL.J:aror.u:ei1:c51 B cn e,n:yror.u;eM: noBpe)l<,n:eHM5I 30Hbi KOHD,eHTpaD,MM narrp5I)KeHMH 

( OTBepCTH5I), I-Iai<OIIJleHI-Ibie B IIpOI.:(eCCe ycTaJIOCTHOfO Harpy)KeHM5I, MQ)KHO 

Oll,eHMTb nyTeM ai-IaJII--I3a 3BOJ1I-Qll,I-fM napaMeTpOB MeXaHHKM pa3pyrneHM51 (K1 l1 T), 

KOTOpbie TIOJTyLJeHbi ,ll,JI5I Ha,n:pe30B-Tper.u;MI-I, MCX0):(5II.I(HX OT rpaHHIJ.hi CKB03HOfO 

OTBepcTH5I B o6pa3I.J,e I-Ia pa3JIWmbiX 3Tanax U:MKJIHLJecKoro Harpy)KeHM5I. KaK npH 

HaJIML.J:MM OH ( ocTaTOL.J:Horo rmnpmKeHH5I), B03HHKIIIero Bcne,n:cTBMe 

,n:opHHpOBaJHM5I OTBepcTM5I, TaK rrpn OTCYTCTBMM ncxo,n:Horo rron5I OH, rrapaMeTpbi 

K1 M T paccMaTpHBaiOTC5I I<aK MHJJ:HKaTopbi, TI03Bon mor.u:Me ou:eHHTb cTenei-Ib 
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rroBpe)K,Uei-II-IOCTH MaT epHana, o6ycnonner-nwi1 r-rarwrrner-meM ycTanocTHbiX 

rroBpe)K,UeHHH. Ha ocHoBe pe3yJibTaTOB cepHH 3KcrrepHMeHTaJTbHbiX 

HCCJie,I(OBaHHH ycTaHOBJieHO, "LJTO Ha OCHOBe HOpMaJIH30BaHHbiX 3aBHCHMOCTeH 

BeJIIILfllH K1 .IJ:II5I rrepBOH Tper.u:m-Ibi OT Kom.:F-reCTBa U:IIKJIOB Harpy)Kei--III5I MO)KI--10 

ou:eHHTb CKOpOCTH rrpou:ecca HaKorrner-m5I rronpen<,n:ei--IIIH. ITpe,n:JIQ)I<ei--Ia 

3MI1Hp11L£eCKa5I 3aBHCHMOCTb, I10 3BOJI5II-Olll,a.H Ha OCHOBe pe3yJII,TaTOB HCITbiTaHHH 

o6pa3U:OB OU:eHI1Tb TIOBpe){<,ll;eHHOCTb .UJI5I pa3JTHL£HbiX BeJIWII1H K03<l:J<l:J11U:11eHTa 

aCI1MMeTp1111 U:HI<Jia 11 aMTIJ111TY.Ubi Haiip5DKeHI1H. 

B Ka'-recTBe 3aMeqaHH5I no rnane cne.n:yeT oTMeTHTb, qTo coeJtaHHbze 

a8mopoM 1-ta ocJ-t08e L(,UCJtemwzo Mooe;zupo8aJ-tu5l u :ygcnepuMeJ-tman bHOZO 

uccneoo8aHu5l mecmo8bZX 3aoatt 8bt800bZ a8mopa o moM, ttmo nozpeutHOCmb 

pe3ynbmamo8 onpeoeneHu5l K1 u THe npe8bzutaem 5%, JvtO:JtCHO omJ-tecmu moJZbKO 

K KOHKpemHblM paCCMOmpeHHbl!Vl OUCCepmal-tmOM npUMepaM, He HeJlb35l 

pacnpocmpaHumb Ha Memoougy 8 71enoM. Otte8U07-i0, ~-uno 8 3a8ucUMocmu om 

zeoMemputtecJcux napa.M.empo8 uccneoyeMbZX o6b egmo8 u oco6eHHocmeu 

pacnpeoeJZeHU5l ocmamottJ-tblX (HattQJlbl-tblX) Hanp5l:JICeHUU-OepopMa71UU cneoyem 

npeoycMompemb OOnOJZHUmeJZbHYlO OvjeHKY mottJ-iOCmu pe3yJZbmamo8. 

B •IeTBepToif rJlane paccMoTpeHbi no.uxo,n:hi I< Hccne.uoBaHmo 3BOJTIOU:HH 

OCTaTOL£Hbi X I-Ianp5DKei-n ·ii.f OKp eCTHOCTH ynpOLII-IeHHbiX OTBepCTHH, 

o6ycnOBJTeHI--IOH MaJIOU:11KJ10BbiM I-tarpy)I<ei-meM. 

ABTopoM 11CTIOJib3YIOTC5I 2 no.uxo.ua: MeTo.u BbiXO.U5Illl,ei1: 113 ynpo'-IHeHHoro 

OTBepcTI15l Tpelll,I1Hbi - MH.U11KaTopa OH 11 MeTO.U, Ha3Bai--IHbiH B pa6oTe «MeTO.U 

CBepneHI15l BTOpW-IHOfO OTBepCTI15l». 

I1p11 MCIIOJTb30BaHMI1 1-ro 113 YKa3aHI--IbiX MeTO.UOB aBTOpoM nonyL£eHbi 

3aBHCHMOCTI1, KOTOpi)Ie OTpmi<aiOT HCXO.UI-IbiH ypoBei-Ib 3Ha"LJeHI1H Killl K~l-l I-Ia 

3-X pa3IIWIHbiX paCCT05IHH5IX OT KOHTypa OTBepCTH5I IIp11 pa3JII1'-IHbiX ypoBH5IX 

Manou:HI<JIOBoro Harpy)KeHI15I. ITo non yqei--JHbiM 3aBI1CI1MocnrM !? __ ~H (N) Ha oci--IoBe 

K OHn 

COOTHOillei--II15l ( 4.2) - o-~H = /;;--- BbiTIOJII--I5IeTC5I paC'-!eT pacrrpe,n:eJiei-IHH rJiaBI--IOH 
- -v2nr 

~ Of-f 
KOMIIOHei--ITbl OCTaToqHbiX I-IaiipmKeHHI1 CJ' 2 OT .UJI11Hbl Tpelll,HHbi - 11H.UHKaTopa. 
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BTopoi1 rro.nxo.n rrpe,ncTanmreT co6oi1: pa3BHTHe KnaccnLiecKoro MeTo,n:a 

CBeprreHM5I OTBepcnm, 3aKJUOLJaiOlll,eeC5I B pacl.!eTe OCTaToqHbiX HarrpmKeHHH B 

OKpeCTHOCTH ynpoT..J:Her-rr-roro OTBepCTI15I Ha OCI-IOBe 

3KcrrepnMeHTaJI1Ho:H perMcTpau;nn ,n:ec]_:)OpMai~HOHHoro OTKJIMKa, rronyl.!aeMoro npM 

paCCBepJIMBaHHH HCXO)]J-IOrO OTBepCTH5l ( «CBepJiei-IHH BTOpHLIHOfO OTBepCTH5l» ). 

TaK KaK Heo6xo,nMM1IM ycnoBI1eM BbiCOKOH TOl.!HOCTH rronyLraeMbiX pe3yJI1TaToB 

Mo:>KeT 6biTb OTHOCHTeiThHO M3JIOe rrpMpaU.I:eHMe ,ll,HaMeTpa OTBepCTH5I, OLieBM)lJIO, 

LITO Tarw:H rro,n:xo,n: Tpe6yeT BbiCOKOH LIYBCTBHTeJII>HOCTM crroco6a M3MepeHMH 

,n:e¢opMaiJ;HOHHOf0 OTKJIMI<a. I1MeHHO MeTOJJ: 3CI1 B COLieTaHHH C pa3pa6oTaHHOH 

,ll,HCCepTaHTOM arrrrapaTypoH M.I(eaJibHO COOTBeTCTByeT yKa3aHHbiM Tpe60B3HH5IM. 

C HCITOJih30B3HMeM paCCMOTpeHHbiX B .I(HCCepTClll;HH MeTO.I(HK ITOJiyl.!eHbi 

<i_)yHKIJ;HH HaKOITJieHI15l ITOBpe)K,ll,ei-IHH B OKpeCTHOCTH yrrpOLII-Iei:-IHOfO OTBepCTH5l. 

ITpH 3TOM aBTopoM YKa3I>IBaeTc5l, LITO MCITOJih30Bai-IHI>Ie rro,n:xo,ll,bi ,n:aiOT 6JIH3KHe 

pe3yJII>TaTI>I. 

OmMemw1., ttmo ucnonb30BaHue OJt5l pacttema pacnpeoeneHU5l ocmamottHbZX 

v .. OH vOH 
Hanp5l:J!CeJ-tuu e 30 J-t e y npott1-temw2o omeepcmu5l 0' 2 1-1a ocJ-toee ee;tuttuJ-t 1\. 1 c 

ucno!lb30Ba7-tUeM acUMnmomuttecK020 coom7-tOUteHu5l (4.2) J-te enonJ-te KoppeKmJ-to. 

Cmpo2o 2oeop5l, pacttem OH J-ta ocJ-toee 

3aeucuMocmu R?H (l) mpe6yem peUteJ-tu5l ypaeHe7-tU5l muna Bonbmeppa l-20 pooa. 

TaKUM o6pa30M, no.nyttel-ll--lble tnalW.M pe3yflbi11.Qtnbl cneoyem paCCMa7npueamb 

JlUUlb tnO!lblW lWI( npu6JtU:JICe7-ll-lble O~jel-tKU. 

B 3TOM CMbicne rrpe,n:rroLITei:-me cne,n:yeT OT,ll,aTb pe3yJII>TaToB, rronyLieHHbiM 

MeTOJJ:OM CBepJieHH5l BTOpHLIHOfO OTBepCTH5I. 

lhiTaSI f JlaBa ITOCB5Illl,eHa pa3pa60TKe MeTO.I(HK l1 HCCJ1e,I(OBaHM5IM 

3BOJilOIJ;HH OCTaTOLIHbiX Haiip5DKei-IHH B OICpeCTHOCTH CBapHOfO COeJJ:HHeHM5I 

aJIIOMHHHeBbiX IIJiaCTHH 11 aHaJIM3Y HX 3BOJII:-OIJ;HH llpH MaJIOIJ;HICJIOBOM 

Harpy)ICeHMM. MeTOJJ:HLiecrme rro,n:xo,n:bi, npMMei-ureMbie B paMKax perneHH5l 

IIOCTaBJieHHOH 3a,n:al.!H 6JIM3KH K HCITOJI13YeMbiM B rrpeJJ:biJJ:YllJ,eH rnaBe. llpH 3TOM 

IIpHHIJ;HllHaJihHO B3)lCI-IbiM 06CT05ITem~CTBOM 5IBJI5leTC51 YCTai-IOBJieHHa5I aBTOpOM 

Heo,nHopo,nHOCTb pacrrpe,n:eneHH5I OH no TOJilll,HI-re o6pa3u;a, B CB5l3H c l.!eM rrp11 

rrpone,n:eHHH Hccne,n:osar-m:H npHHHMaeTc5r, qTo H,[(C Mo:>KHO HHTepnpeTHponaTb 
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I<ai< CYMMY MeM6paHHbJX, TaK I1 I13fH6HbiX KOMIIOHeHT. 3TO IIOTpe6oBano 

pa3pa6oTKH cner.vmn1noro o6opy):(oBar-uur, o6ecrre1nmar-olllero B03Mmr<HOCT1 

perHCTpaUJ1H ):(ecpopMal(HOHHOrO OTI<flHKa C ):(BYX rrpOTHBOIIOflQ)KHbiX 

IIOBepxi-IOCTeH o6pa3l(OB. }J;mr npoBe):(eHmi HCCfle,[(OBaHHH HCIIOJI13YIDTC5I ):(Ba 

pa3lll11IH1IX IIO):(XO):(a: 1-biH - MeTO):( CBepneHHH e,[(HHCTBeHI-IOro OTBepCTH5I B 30He 

CBapi-IOrO lliBa 11 IIOCJie):(yiOlliHX O):(HOBpeMeHI-IbiX H3MepeHH5IX ):(ecpopMal(HOHHOfO 

OTI<JIHKa Ha rrpoTHBononmKHbiX CTopoHax rrn acTHHbi, 2 - on - MeTo,n: ITH,QT, npH 

npHMeHeHHH I<OTOporo peaJIH3YI-OTC5I 2 rnara I-IapalliHBaHI15I TpelliHHbi, rrpwreM Ha 

nepBOM Ware TpelliHHa IJOJIHOCTbi-0 pa3pe3aeT CBapiiOH liJOB. Ilo pe3yJI1TaTaM 

I1pOBe):(eHHbiX ::n<cnepHMeHTOB IJOJiyCJeHO KatieCTBeHHOe OJJHCaHHe 3BOJIIDl(HH 

rJiaBHbiX I<OMI10HeHT OCTaTOIIHbiX HarrpmKei-IHH B OI<peCTHOCTH CBapHbiX 

COe):(HHei-IHH amOMHHHeBbiX JJJiaCTHH rrpH MaflOUHKflOBOM Harpy)KeHHH. 

B Kattecm8e 3aJI!le ttWiUfl CJtedyem omMemumb, tnno npuHRmbze d.rtfl O~JeHKU 

OH ocHo8a7-tbZ 1-ta peULeJ-tUJl)C 3adatt o 7<pyzo8bZX om8epcmu5lX 8 n.rtacmul-tax, 

no.rtytteJ-ll-tbZX npu 007-topoOl-lbZX pacnpeoe.rteJ-tUflX Jl!teM6pa7-t7-tbZX u U3cU6HbZX 

Hanp5l:J!Ce7-tuu 8 307-te om8epcmufl. B paccMompel-tl-IOM c.rtyttae om8epcmue -

uHOw<.amop 01-! pacno.rto:JI-Gel-LO y zpwtu~fbZ utea, 8C.rtedcmeue ttezo y7<.a3a7-t7-tOe 

yc.rtoeue 5l8.rt5len1C5l 1-te MO:Jicem cmpozo 8btnOfll-15lmbC5l. C dpyzou cmopo7-tbl, no 

no.rtyttaeMblM MemoOOM 3CH l<.apmul-taM depopMa71U07-tl-1020 OlnK.rtUKa MO:JICl-10 

O~fel-tumb nopROOK yT<.a3aHHozo Hecoom8emcm8u5l ucno.rtb3yeMou O.rtfl onpeOeJteHufi 

HanpR:JICeHuu MoOeJtu. 

AnaJIH3 MaTepHaJlOB /J.HCcep TaUHH C.H. E ; reoHcKoro no3BOJI5IeT C):(enaTb 

BbiBO):(, IITO B HeH CO):(ep)KHTC5I p5I):( HayiiHO-MeTO):(HIIeCKHX pa3pa60TOK, HMei-OlliHX 

HeCOMHeHHYIO HayquyiO HOBH3Hy, cpe):(H KOTOpbiX, B nepByiO OIIepe):(b Cfle):(yeT 

OTMeTHTb: 

- MeTO):(HKY orrpe;J,eJJer-msr neJIHI-JHH KHH K1 H T-HarrpsnKer-mH: r-ra ocnone nonell: 

TaHreHUHanbHbiX nepeMelllei-mH: 6eperon Ha):(pe3a-TpelliHH1I; 

- ):(eHCTBYIOlliHe MaKeTbi CI1el(HaflH3HpOBaHHbiX cnei<JI-HI-ITepcpepoMeTpOB ):(JI5I 

perHCTpal(HH noneH: TaHreHl(HaflbHbiX nepeMellleHHH MeTO):(OM 3CI1; 

- ycTaHOBflei-IHbie aBTOpOM 3ai<OHOMepHOCTH 3aBHCHMOCTeH CB5I3H Me)K,[(y 

rrapaMeTpaMH MexaHHKH pa3pyrneHH51 (K1 H T) crreuHaJibHO C03):(aHI-IbiX TpelliHH, 
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HCXO,IJ,5IIIJ,HX OT KOI-ITypa OTBepcnur, H K03cpCpHU:HeHTaMH acHMMeTpHH H pa3MaXa 

Haiip5I)J{eHHH U:HI<rra IIpH MaJIOU:HI<JIOBOM Harpy)Kei-IHH IIp5IMOyrOJibHbiX o6pa3IJ;OB C 

ynpOt.IHeHHbiM IJ;eHTpaJibHhiM OTBepcTHeM; 

- MeTO,IJ,HKY OU:eHKH <i>YHKU:HH I-Iai<OIIJieHH5I ITOBpe)l<,IJ,ei-IHH Ha OCHOBe aHaJII13a 

3BOJIIOU:HH rrapaMeTpoB Mexm-rmm pa3pyrneHH5I (K1 rr 1) .n,n5I Y3Koro Ha.n,pe3a npH 

MaJIOIJ;HKJIOBOM Harpy)l<ei-IHH; 

- ycTaHOBJieHHbie 3aKOHOMepHOCTH 3BOJUOU:HH OCTaTOl.!HbiX HanpmKeHHH B 

OKpecTHOCTH ynpOl..!Hei-IHblX OTBepcTHH np11 MaJJOll,I1KJ10BOM Harpy)l<eHHH. 

Co.n,ep)Ka:rme .n,rrccepTau:rror-moM: pa6oTbi, ee cTpyKTypa, HCIIOJib30BaHrre rrprr 

pa3pa60TKe OCHOBHbiX IIOJIO)KeHHH ,IJ,HccepTaU:HH 3Hal..!HTeJibHOrO KOJIHt.IeCTBa 

JIHTepaTypHbiX HCTOl!HHKOB B COOTBeTCTByr-oiiJ,eH o6JiaCTH HayKH, Hap51,IJ,Y C 

BbiiiOJIHeHHbiM rrpe,n;nmKei-II-IbiMH aBTOpOM IIO)J;XO,IJ;aMH K aHaJIH3Y rrpou:eccOB 

:rmKorrJieHH5I rroBpe)l<)J;eHH51 H 3BOJUOU:HH OH rrprr MaJIOU:HKJIOBOM :rrarpy)KeHHH n 

u;eneHarrpaBJieHHbi M11 3KCIIep11MeHTaJ1bi-IbiM11 I1CCJie,D,OBaH115IM11 C IIpHMeHeH11eM 

COBpeMeHHOr O 11 Hai160Jiee rrepcneKTHBHOfO MeTO,D,a 3KCrrepi1MeHTaJibHOrO 

a:rrann3a H,I(C cBn,n;eTeJibcTBYIOT o BbicoKoH: r-rayl..!r-roH: KBanrr<l_JnKaU:HH anTopa, KaK 

B o6nacTI1 TeopeTHl!eCKHX OCHOB MeXaHHKH ,n;e<l_JopMHpOBariHOfO TBep,n;oro Terra H 

MeXaHHKH pa3pyllierUI51, TaK 11 B o6nacTI1 MeTO)J;OB HCilbiTaJIHH MaTepHaJIOB. 3TH 

II03BOJI51eT c,n;eJiaTb BbiBO,ll, 0 AOCTOBepHOCTH OCHOBHhiX flOJimKeHHH H BhiBOAOB 

pa6oTbi. 

Bee BbmonrreHHbie B paMKax ,n;HccepTaU:HH Hayl!HO-MeTo,n;HqecKne 

pa3pa60TKI1, Hap51,IJ;Y C Bbll10JIHeHHbiM COBeprneHCTBOBaHI:IeM 

3KcrreprrMeHTaJibi-IOro o6opy ,o:onaHH51 npono,o:Hnrrcr-, c u:enbiO perneHH5! na:anwii 

npai~Tuqectmii Ja.r.aqH - nonyqeHH5l yTot.Ir-rer-moti ou:er-rr<rr cpy:rmu:rrrr HarwrrneHH51 

IIOBpe)K)J;ei-mH B 30I-IaX ynpOl!HeHHbiX OTBepcTHH. 

Y Ka3aHI-Ibie Bbiiile 3aMeqar-IH5I no MaTepi1aiJaM )J;HccepTaU:HH HOC51T l!aCTHbiH 

xapar<Tep rr He MoryT noBJIH5lTb ua o6n•y10 noJimi\:HTeJihHYIO ou,eHI~Y 

paccMaTprrnaeMo'H p a6oTbi. l1x cne,n,yeT Y'-IecTb n pH ,o:arrbr-retirneM pa3BHTHH 

pa3pa6aTbiBaeMOH TeMaTHKH. 

Co.n;ep)Kai-Ine .n;nccepTaU:HH .n;ocTaToqi-Io rronHo oTpa)KeHo B rry6nHI<aU:I15IX 

aBTopa. ABTope~JepaT cooTBeTcTByeT co.n;ep)KaHmo .n;nccepTaU:HH. 
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OEmEE 3AIOUOt.IEHJIE ITO PAEOTE 

Ouemma5I ,n;HccepTau:wm-mym pa6oTy C.I1. Enem-rcKoro B u;enoM, Mmr<Ho 

C)l.enaTb B'I>IBO)l., liTO B Hell pa3pa6oTaH1I cepmr MeTO)J,HK 11 CIIei(HaJIH3HpOBaHHOe 

3Kcrrepl1MeHTan1I-IOe o6opy.nonm-me, c l1crron130BatmeM KOTopbrx rrorryLieHbi 

HOBbie HayLIHbie pe3y JibTaTbi, TI03BOJ15IIOII(He IIpOBO)J,HTb OD;ei-IKy ¢YHI<I.J;HI1 

HarzormeHl15I TIOBpe)K)J,ei-IHH B ynpOt-IHeHHhiX OTBepCTH5IX npH M3JIOIJ;HKJIOBOM 

Harpy)KeHHH B 3aBHCHMOCTH OT K03CptlmuHei-ITOB aCHMMeTpHH M pa3MaXa 

Harrp5I)I(eHHH. 

CLIHTaiO, qTo pa6oTa «I1ccne.noBatme npou;ecca r-rar<anrreHmr noBpe)l<)J,eHHH 

I1 3BOJIIOIJ;HH OCTaTO"LIHhiX I-ranpmr<ei-IMH no )J,ai-IHhiM H3MepeHI1H J10KaJibHOfO 

,n;ecpopMai(HOHI-IOrO OTKJIHKa MeTO)J,OM CIIeKJI -HI-ITepcpepoMeTpHH» npe)J,CTaBJI5IeT 

C060H 3aKOHqer-IHOe HayLIHOe HCCJie)J,OBaHHe, KOTOpOe no aKTyaJihHOCTH, 

HayLIHOMY ypoBI-UO l1 npaKTHLieCKOH 3Ha':IHMOCTI1 TIOJIY':IeHHhiX pe3yJibTaTOB 

cooTBeTCTByeT BCeM Tpe6oBai-IH5IM, rrpe)J,'b5IBJI5IeMbiM BAK P<D K r<aH)J,H)J,aTcKHM 

)J,HCCepTaQI15IM, ycTaHOBJ1ei-IHbiMH TI .9 «I1orrmKeHI15I 0 IIpHCY)K)J,eHHH y"t-JeHbiX 

cTerreHeli», yTBep)I<)J,eHHbiM nocTar-roBner-m eM I1p am1TeJibCTBa PoccHHCKOH 

<l>e.nepaUHH oT 24.09.2013 N2842. ABTop ,n;HccepTaUHH, EJieoHci<:Hii CBHTOCJlaB 

IIropesHq, 3acny)KHBaeT npHCY)K)J,eHI15I eMy y qer-w.H cTener-m KaH)J,H)J,aTa 

TeXHHLiecrm x r-rayr< no cneiJ,HaJibHOCTH 01.02.04 - «MexaHHKa .necpopMapyeMoro 

TBep.noro 11ena». 

OcpwuHaJibHbiH orrrror-rei-IT: 

rnaBHblll Hay"LIHbiH COTpy,n;HHK Jia6opaTOpi111 

«MexaHHI<M pa3pymeHI15I l1 )I(HBY"t-JeCTM>> 

I1MAW P AI--I, )J,OKTop TeXHH"t-JecKHX Hayr< 

A.npec MecTa pa6oThi : 

101000, r . Mocrma, M. XapHTOHheBCKHH nep . .n . 4, <DErYH I1r-rcTHTYT 

MaiiJHI-IOBe,n;eHH5I HM. r-rpaBoBa PAH (I1MAI1l PAH), Ten. 8 (495)135-

6298, e-mail: mu z~~~)~la~~~~~ 

Tio,n;IIHCh I1.A. P 
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