
OT3biB 

Hay~-moro pyKOBO,Il)1TeJI5I .IJ: .cp. - M.H., rrpocpeccopa TypycoBa P.A . 

Ha .IJ:11CcepTau,Iuo MeMap11aHcpap.IJ: XaMe.IJ:a «,[(ByxypoBHeBbiM MeTO.IJ: B MexaH11Ke 

TOJICTOCTeHHbiX HaMOTOlfHblX 060JI04eK 113 apM11pOBaHHbiX fiOJIHMepoB ( rrp11 HX 

C03.IJ:aH11J1 11 3KCIIJiyaTaiJ,1111)», 

npe.IJ:CTaBJieHHYIO Ha C011CKaHHe yY.eHOM CTerreHH KaHJJ:H.IJ:aTa TeXHI1'-IeCKI1X I-IaYK 

no cneu,11aJibHOCT11 01.02.04- «MexaH11Ka .necJ?opMHpyeMoro TBepLJ,oro Tena». 

B CB5I3J1 C OCBOeHHeM qenoseqecTBOM HOBblX CTHXHH: KOCMOCa, OKeaHCK11X 

11 MOpCKl1X fJiy611H, C He06XO.IJ:l1MOCTblO BCTaeT BOnpoc 0 nerKHX, IIp04HblX 11 

repMeTJ11fHbiX MaTepYiaJiaX. 3.IJ:eCb B HaCT05IW:ee BpeM5I 11 B 6Jil1)KaHllleM 6y.IJ:yW:11M 

IIpHOpHTeT 3a KOMII03HIJ,l10HHbiM11 MaTepYiaJiaMYI, HaiipYIMep, TaKl1Ml1, KaK 

apMI1pOBaHHbie Il0Jll1Mepb!. 3Tl1 MaTepHaJibi, KaK l13BeCTHO, HeOT.IJ:eJIHMbl OT 

KOHCTpyKu,Yiil 113 HYIX. B pe3ynr,TaTe so3pacTaeT u,eHHOCTb HccneLJ,osaHHH 11 

HaKOIIJ1eH11e 3HaHl1H, pOJib TeOpl1I1. l1 KaY.eCTBO pacLJeTOB . ,lJ,OCT11fHYTblH ypoBeHb 

pa3Bl1Tl151 TeOpi1I1 II03BOJ15IeT B 60J1billl1HCTBe cnyY.aeB C .IJ:OCTaTOY.HO 

yLJ,OBJieTBOpi1TeJ1bHOH LI,J15I l1H)KeHepHblX pacY.eTOB TOlfHOCTblO npe.IJ:CKa3aTo 

noBe.IJ:eHYie KOHCTpyKu,YIH. l1 l13.IJ:eJIYIH 113 O.IJ:HOpO.IJ:HbiX MaTep11aJIOB. To )f<e caMoe 

CKa3aTb no OTHOllleHl1lO K KOHCTpyKIJ,115IM 113 apMI1pOBaHHblX nOJil1MepoB noKa He 

np11XO.IJ:l1TC5I . 3TO KacaeTC5I, B Y.aCTHOCTl1, TOJICTOCTeHHbiX HaMOTOY.HbiX 

IJ,HJ111HLI,pOB 113 apM11pOBaHHbiX TIOJ1J1MepOB. 3LJ,eCb OCTaeTC51 ew:e He .IJ:O KOHIIa 

pellleHHOH npo6JieMa TeXHOJIOfHY.eCKOM MOHOJ1l1THOCTI1 TaKI1X IJ,I1J1HH.Il,pOB C 

pa3HOH CTeiieHblO ynpyroil 11 TepMO-.IJ:ecJ?opMaiiYIOHHOH aHH30TpOIII111. 0Ha 

COCTOHT B TOM, l.J.TO B TOJ1CTOCTeHHblX aHJ130TpOnHbiX IJ,HJ1HH.IJ:pax Ha CTa.IJ:I111 

OTBep)K.IJ:eHl151 11 OXJia)K.IJ:eHH5I B03HI1KaiOT 3HaY.HTeJibHbie paCT5Ifi1.BaiOW:l1e 

Hanp5I)f(eHl151, lfaCTO npl1BOL1,5IW:l1e K o6pa30BaHI1lO KOJlbiJ,eBbiX TpeW:YIH, 

Hapylllai-OW:11X MOHOJIYITHOCTb MaTepYiana. OLJ,HaKo nepcneKTI1Ba nonyL£eHH51 TaKHX 

KOHCTpyKTl1BHbiX 3J1eMeHTOB MOHOJ111THbiMI1 OTKpbiBaeT llll1p0Kl1e B03MO)f(HOCTI1 

np11MeHeHl151 11X B MaJIO OCBOeHHbiX o6naCT5IX .IJ,e5ITeJ1bHOCTI1 lfeJIOBeKa. ,[(mr 3TOfO 

nOTpe6yiOTC5I, HanpHMep, rJiy60KOBO.IJ:Hbie annapaTbl , CTpOHTeJibHble 

KOHCTPYKIJ,HH, Kopnyca JieTaJibHbiX annapaTOB, CTOHKH lllaccYI noca.IJ:OLJHoro 

MO.IJ:YJI51 KOCMWieCKl1X annapaTOB, crreu,HaJibHbie KOHTeHHepbl, BKJ1IOY.a5I 

cynep6aJIJIOHbl .IJ:JI5I xpaHeHl15I l1 TpaHCIIOpT11pOBKl1 fa30B. 

PellleHI1e npo6neMbl TeXHOJ10fl14eCKOM MOHOJ1l1THOCTI1 TOJ1CTOCTeHHbiX 

HaMOT04HbiX 113.IJ:eJII1H l13 apMHpOBaHHbiX TIOJ111MepOB TI03BOJ15IeT nOBbiCHTb l1X 

K03cpcpi1U,l1eHT MaCCOBOfO COBepweHCTBa no cpaBHeHHlO C COBpeMeHHbiMH B 

HeCKOJlbKO pa3. ,[I,JI5I .IJ:OCTl1)KeHl15I 3TOH IJ,eJil1 He06XO.Il,l1MO pa3pa6oTaTb MeTO.Il,bl . 

rrpOrH0311pOBaHH5I OCTaTOY.HbiX yca.IJ:OY.HbiX l1 TeMrrepaTypHbiX Haiip5I)KeHHH 

(TeXHOJ10fl1Y.eCK11X Hanp5I)KeHI1H) C 11CCJie.IJ:OBaHl15IMl1 He TOJlbKO Ha MaKpoypOBHe, 

HO l1 Ha MHKpoypoBHe. 3n-I IIO.IJ:XOJJ:bl BfiOJIHe MOryT 6biTb 11CnOJib30BaHbl B 

peweHHI1 IIp11HIJ,l1Til'IaJ1bHOM rrpo6neMbl repMeTWIHOCTH 11 fa30IIpOHl1IJ,aeMOCTl1 

apMI1pOBaHHbiX IIOJIHMepoB. 



ITepe.LI, acrr11paHTOM ( HoiHernHI1M .LI,HccepTaHTOM) X.MeMap11aHcpap.LI,oM 

CT05IJia 3a.LI,aqa 11CCJie.LI,OBaHI15I KI1HeTI1KI1 Haiip5I)KeHHO - .LI,ecpopMHpOBaHHOfO 

COCT05IHI15I Ha MaKpO 11 M11KpoypOBHe apMI1pOBaHHOfO IIOJII1Mepa B COCTaBe 

pean:DHoii TpexMepHoii KOHCTPYKIJ,I1I1 (KoKoHa) Ha scex 3Tarrax cpopM11pOBaHl151 

( OTBep)K)J;eHM5I M OXJia)K)J;eHM5I) M 3KCIIJiyaTaU,HM C yqeTOM HeyrrpyrorO IIOBe.LI,eHI151 

MaTpHU,hi M 3aBHCHMOCTH yrrpyrHX l1 B5I3KOyrrpyrHX KOHCTaHT IIOJIHMepa OT 

TeMrrepaTypoi. Heyrrpyroe IIOBe.LI,eHHe IIOJIHMepa aBTOp OIIHChiBaeT HeJIHHeHHhiM 

( B o6lll,eM cJiyqae) o6o6lll,eHHblM ypaBHeHMeM CB5!3J1 MaKCBeJIJia-rypeBW-la, 

BbiBe.LI,eHHbiM H3 paccMoTpeHH5I MOJieKyJi5IpHoro MexaHM3Ma .necpopMHposaHM5I. 

YpaBHeHHe y.noBJieTBOpHTeJibHO orrHChiBaeT pa3JIHL[Hbie pe)KHMhl 

.LI,ec]_:>OpM11pOBaHH5I )KeCTKHX IIOJIHMepOB, BKJilOL£a5I TeMrrepaTypH:Die Haiip5I)KeHH5I. ' 

Ha rryTI1 peweHI15I rrocTasneHHOH 3a.LI,aqH asTop Bhi5ICHHJI cTerreH:D 

HCCJie)],OBaHM5I rrpo6JieMbl. Orrpe.neJieH Kpyr pa6oT H aBTopoB, 3aHMMaBillMXC5I 

3KCIIepHMeHTaJI:DHbiMI1 l1 pa3H006pa3HblMH TeopeTI1L[eCKHMH I1CCJie)],OBaHH5IMH 

TeXHOJIOfMlJeCKOH MOHOJIMTHOCTH TOJICTOCTeHHbiX HaMOTOL[HblX ll,HJIHH)],pOB. Bee . 

3TH HCCJie.LI,OBaHH5I B COBOKYDHOCTH .LI,aJIH OL£eH:D MHOfO HHTepeCHhiX pe3yJI:DTaTOB, 

HO OHH 6biJIH cocpe)],OTOL[eH:DI l1 orpaHHL[eH:DI aHaJIH30M MaKpOHai1p5I)KeHHH B 

aHH30TpOI1HOH CDJIOUlHOH cpe.LI,e, bOJlblliHHCTBO 3THX pa60T, orpaHHL[J1BaJIOCb 

HCCJie.LI,OBaHHeM O.LI,HOHarrpaBJieHHhlX HaMOTOL[HhiX ll,MJIHH.LI,pOB, H OKa3aJIOCh He B 

cocT05IHHM o6n5ICHMTh HeKoTopi>Ie 3KcrrepMMeHTaJibHI>Ie apTecpaKThi. OcTaJIOCh He 

HCCJie.nosaHHhiM cocT05IHHe H~C IJ,HJIHH)],pa Ha MHKpoypoBHe. Bo3MmKHO TaM 

f10)],fOTaBJIHBaeTC5I H rrpOHCXO)],HT HapyiiieHHe (pa3pbiB) B KOMf103Hll,HOHHbiX 

MaTepHaJiaX BCJie)],CTBHe 3HaL£HTeJibHOH KOHIJ,eHTpaU,HH Haiip5I)KeHHH B MaTpm.~:e 

O.LI,HaKo aHaJIH3 sceli CTPYKTYPbl B MHKpo-MacrnTa6e rroTpe6yeT 6onbrnoro 

BpeMeHM H orpOMHOfO KOJIW:IeCTBa KOMIIblOTepHbiX pecypCOB. ~HCCepTaHT 

ITOCTYIIHJI HHaqe - OH pa3pa6oTaJI HeJIHHeHHbiH L[HCJieHHbifi MHOfOMaCWTa6HbiH 

(MHOroypoBHeBhiH) MeTO,ll; p e iiieHH5I ,ll;Jl5I rrporH03a IIOJ15I MI1KpOHaiip5I)KeHHH B 

HHTepecyiOIIJ:HX HCCJie.LI,OBaTeJihCKHX II0)],03pHTeJibHhiX 30HaX, a He BO BCeH 

CTPYKType. ~JI5I peaJIM3aiJ,HH 3a.LI,yMaHHoro X.MeMapHaHcpap.LI, rrpHMeHHJI MK3, H 

HOBYIO 3JieMeHTapHyiO 5IL£eliKy MaTepHana HJIH ITpe.LI,cTaBHTeJibHoro 06neMHoro 

)JieMeHTa (IJ03). B KOHeL[HOM HTOre aBTOp DpHMeHHJl pa3pa6oTaHHblH IIO)],XO)], K . 

TpexMepHOMY CJiyqaiQ C03.LI,aHH5I 11 Harpy)KeHH5I (3KCDJiyaTaiJ,HH) KOKOHa, 

COCT05IIIJ:ero 113 TOJICTOCTeHHOfO aHH30TpOITHOrO Il,HJII1H)],pa l1 ccpepHlJeCKHX 

THTaHOBbiX 3arJiyWeK ITO TOpU,aM. 

KBaJIHcpHu,HposaHHbiH aHaJIH3 .nocTaToqHo o6umpHoro cpaKTorpacpHqecKoro 

MaTepHaJia o6ecrreqJ1JI BhiCOKYIO apryMeHTHpOBaHHOCTb HayqHhiX pe3yJI1TaTOB 

rrpose.nemmro HCCJie.nosaHH5I. ITpaBHJI:DHa5I peaKIJ,H5I .LI,HccepTaHTa Ha 3aMeqaHM5I 

HayqHoro pyKOBO.LI,HTemr H peu,eH3eHTOB pa6oTbi CBH)],eTeJibCTByeT o ero 

B3biCKaTeJibHOCTH 11 BhiCOKOH Tpe6oBaTeJI:DHOCTH K ce6e l1 CBOeif pa6oTe. 

f1poBe,n:eHHOe X.MeMapHaHCpap,n:oM. HCCJie)J;OBaHMe CBM,ll;eTeJihCTByeT 0 TOM, 

lfTO aBTOp B )],OCTaTOL[HOH Mepe BJia)],eeT MeTO)],aMH HayL£HOrO aHaJIH3a, o6na.naeT 

,ll,OCTaTOlfHO BbiCOKMM ypOBHeM IIO)],fOTOBJieHHOCTH K IIpOBe.LI,eHHlO rny60KHX 

HayqHbiX H3biCKaHHH, HMeeT UlHpOKYIO 3py)],Hll,l1l0 B o6JiaCTH TeXHOJIOrMqeci<OH 

MeXaHHKH apMHpOBaHHhlX IIOJH1MepOB l1 MeXaHl1Kl1 TBep.LI,OfO .LI,ecj_)opMHpyeMOr<? 

Ten a . 



YpoBeHh HayqHOM no,lJ.rOTOBKH, 0 KOTOpOM CBH,lJ.eTeJihCTByeT 

npe,ll,CTaBJieHHa5I K 3ali.l,HTe )l,HCCepTaUJIOHHa5I pa6oTa, il03BOJI5IeT Cl!HTaTb, lfTO 

X.MeMapHaH<!>ap.IJ. 3acny)lnmaeT npHCY)K,lJ.eHH51 eMy yqeHoli cTeneHH KaHlJ.HlJ.aTa 

TeXHHL{eCKHX HayK no cneu:HaJihHOCTH 01.02 .04 - «MexaHHKa .n:e<PopMHpyeMOrO 

TBep.n:oro Tena». 

HayLIHhiM pyKOBOlJ.HTenh: 

lJ.OKTop <PH3HKO-MaTeMaTHqecKHX HayK, npo<Peccop Ka<Pe.IJ.pbi ConponiBneHH51 

MaTepHanoB HHY MfCY 

P .A. TypycoB 

3aM. lJ.HpeKTopa l1HCTHTyTa HHY MfCY no 

HayqHOM pa6oTe 


