
OT3bIB
oSnqu€urbHoro orroHeHTa Ha Ardcceprarluro CsrpoBoro feHuaAus BIaAI{MI4poBvIqa

Ha reMy <<TexHoJrorrrqecnoe o6ecneqeHrre rroBbrrrreHrrfl KarrecrBa rlpolr3BoAcr-

Ba MaJrora6aprrrHbrx Kop[ycoB rr3 KoMrro3rrqlroHHblx MarepnaJroB>), npeAcraB-

leugofi Ha coracKaHlre yreuofi crerreHlr KaHAuAara rexHlrrrecKlax HayK rro cleqn-
€lJrbHocru 05 .02.08 - TexnoJloraf, MalrllrHocTpoelaus.

1. O6rqne cBeAeHrIfl o Arrccepraurr

,{ucceprarlLroH*afl, pa6ora Cupoaoro f.B. Ha reMy <TexsororuqecKoe

o6ecnerreHlre [oBbrru euus. KarrecrBa rrpolr3BoAcrBa MaJlora6apurnblx KopnycoB I{3

KOMIO3LTTIPIOHHbIX MaTepLraJIoB) fro nocraBJreHHbIM IIeJr.ttM, 3aAarraM zccneAosaHl''Ifi

u coAepx(aHlrro rroJrHocrbro coorBercrByer nacnopry nayrnofi clleqlr€ulbHocrn

05.02.08 - <TexHoJroru.f, Marrrr,rHocrpoeHnt) no rryHKTaM 2, 4,7. [ucceprallut BbI-

rroJrHeHa Ha rcaQe4pe <CraHKr{, prHcrpyMeHTbr I{ trH)KeHepHal rpaSnrca> focyAap-

crBeHHoro o6pasoBareJrbHoro yqpe)KA eHvrs. Bblcrrero o6pasoBaHllt Jlyrancrofi Ha-

po4Hofi Pecny6JrrrKrir < JlyraHcrnfi Harl?roHamHrrfi yHllBepclrrer nMeHLI Bla4urr,ru-

pa ,{ano B coorBercrBrrn c reMar}mofi HafrHo-uccneAoBareJrbcKtrx pa6or grofi

raQe4pu.
,{ucceprarlrtf, cocro}rr Lr3 BBeAeHnf,, rrrTvr pa3AeJroB, 3aKJrrorleHpr.fl, crrl{cKa

nr{Teparypbr, coAepxarrlero 122 HauMeHoBanvrfl, LI rrpunoxeHlafl c pacu€TaMl{ gKo-

HoMlrrrecrofi s0QerrLrBHocrr4, a raKxe aKTaMLr BHeApeHus. p$ynbraroB pa6oru.

,{ncceprar\us. coAepxur 116 pzcyHKoB u 26 ra6ruq; ocHoBnofi reKcr }r3JIo)KeH Ha

169 crpaHullax.
Jlu.rHsrfi nru44 cor{cKareJr.f, B perueHr{e nocraBJreHHbrx 3aAaq LIccneAoBaIIus.

6eccnopHufi u cocror{T B ToM, rrro }rM p€r3pa6otanbr rexHororlr.recKoe o6opy4oBa-

Hr{e, cuoco6 u npolpaMMbr HaMorKLr KoMrro3rarlt4oHHoro Marep[alra) noBbrlrralorlne

KaqecrBo npolr3BoAcrBa nnalora6apurHbrx KopnycoB, BbIrIoJrHeHbI gKcnepLIMeH-

TaJrbHbre r,rccJreAoBaHlrr BlrvrflIf,vr[ ocHoBHbrx cTpyKTypHo-TexHoIofLIqecKHX rlapa-

MerpoB Ha MaccoBoe coBepueHcrBo M€rJrora6apnrHblx Kop[ycoB, Ha ocHoBe Koro-

pbrx paspa6oraH TexHoJrorr{rrecrnfi npoqecc HaMorKIiI rIX Ha ocHoBe HaHOMOAI4QI4-

KaTII4LI MaTpLIIIbr.

2. ArcryaJlbHocTb TeMbI AIIccepTaIIIIoHnofi pa6oru

,{ucceprarlr{oHnas, pa6ora rocBflrrleHa peureHlaro saxHefiurefi upo6lerrlu

coBpeMeHHoro Marr[rHocTpoeHvr[, - rroBbrrrreHnlo KaqecTBa npoLr3BoACTBa MZrnOfa-

6apurHbrx Kop[ycoB ]r3 KoMno3r,rquoHHbrx Marepr,I€uloB, IltlpoKo I4cnonByeMbIX B

pa3rprqHbrx orpacJrflx HapoAHoro xogsficrBa peruoHa. B HacroflIrlee BpeMt AJrf, no-

BbrrrreHlrfl pecypca gKcnJryaraqlrpr raKlrx KoprrycoB trpplMeHtercf, Ilelrtfi KoMTIJIeKc

pa3nr.rqHbrx orAeJroqHo-ynpoqHsroqux onepaqufi. OAHaro ucnonbsyeuud rexHo-

BbtcuJEro npooEcctroHMbHoro oEpA3oBAHl,rF
(AOH Eqt( nh n e4nonRn uH u ra
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cyrqylo cnoco6Hocrb vr pa6orocnoco6Hocrb I,r3roraBJrlrBaeMbrx MaJrora6apzrurrx
KopnycoB npr HaMoTKe.

llporpecc B TexHoJlornn lrcroToBJreHr4t apMlrpyroqnx noJrnMepHbrx BoJro-
KOH LI AanbHelrlIee ynyqlxeHue I{x nporrHocrHbrx xapaKTepr4cTr4K A€uor HoBbre Bo3-
MolKHocrI,I AIIr, noBbllrlenufl. KarlecrBa npon3BoAcrBa Ir3AenmftI43 KoM[o3r,rqrdoHHhrx
MarepuaJloB. Tarnnau u3AeJII{f,M}I flBJrf,rorcr MaJrora6apnrHbre Koprryca: Mer€LJrJro-

rIJIacrrIKoBbIe 6annoubr AaBJreHLrfl. AJrt ABrxarelruofi annaparypbr r{ cpeAcrB MeApr-
IILIHcKofi rcxHlrKLI, MaplueBble ABrarareJrn JrerareJrbHbD( a[naparoB, TpaHcrroprHo-
nycKoBble KoHrefiHepbl, noporxKoBble crBoJrbHbre onreryrrrlrreJrrt rr r.A., Koropbre
pa6oraror B cJro)KHbrx ycJloBl{f,x gKcnJryararlvftr vr K KoropbrM rrpeAbrBnrrorcfl Bbr-
coKlre rpe6on anufl, npoqHocru.

Mnoroo6parue noJlltMepHbrx BoJIoKoH rr MarpLtqHbrx Marepu€uroB, pa3Jrru-
Hbfx cxeM apMLIpoBaHI[fl no3BoJuer rleJreHanpaBJreHHo peryJrLtpoBarb npoqHocT-
HbIe, xecrrocrHble, TenJronpoBoAHbre I,I rrle cnoficrBa M€IJlora6ap[rrnbrx Kopny-
coB nyterra no46opa crpyKTypbl, coorHolueHrdtr KoMnoHeHToB Lr paspa6orKlr rexHo-
rornqecrcofi ocHacrKll AJII HaMorKH MaJrora6apurHbrx KepnycoB.

Ha ocHoBaHilLI r43JIo)KeHHoro Mox(Ho yrBepxAarb, qro paspa6orKa rexHo-
Jlor[qecKoro o6ecneqeHl,It KarlecrBa [por,r3BoAcrBa MaJlora6apnrnbrx KoprrycoB ]r3
KOMnO3LrqnOHHbrX MaTepI{aJroB Ha ocHoBe coBeprxeHcTBoBaEus. TexHoJroruqecKLtx
pe)KI{Mon, o6opyAoBaHrtf,, ocHacrKrr, a raK)Ke }rcnoJrb3oBaHr[fl noJrrrMepHbrx KoMno-
3tIIIrIoHHbrx MarepuaJloB c rI3MeHeHrreM crpyKTypbr apMlrpoBarrufl, r,r HaHorrao4raQn-
KaIIIII4 noJlllMepHofi MarpHrIbI npr H€lMorKe rBJrrercr aKTy€rJrrnofi Ha)^rHo-
TexHllqecrcofi sa4auefi, uuercqefi BDKHoe HafrHoe u npaKTr4qecKoe 3HaqeHue.
BcleAcrBl{e gToro cqar€uo, rrro reMa Alrcceprarlr4oHHofi pa6oru Cuponoro f.B.
aKTyanbHa I,I coorBercrByer nepcneKTrrBHbrM HanpaBJreHrrf,M s o6racrr4 TexHoJro-
run MarurrHocTpo eHvtfl..

3. O6qan xaparcreprrcrrrKa coAeplnanrrn pa6oru

Bo seeAeHl.rn u [epBoM pa3Aene Arrcceprarlun AocrarorrHo rroJrHo n o6ner-
TIdBHo u3nararcTct nocJleAHrre Aocrnr(eHrlf, B o6lacrz rdccJreAyerraofi upo6leMbr,
Aaerct aH€IJIpI3 cylqecrByroq[x TexHororuqecKrD( pe]KLrMoB u Marepn€l.JroB, trpn-
MeHfleMbrx B TexHoJIon4rIecKI{X 4pOrIeCCD( HaMOTKI{, HO OCHOBaHIdId rlero aBTOpOM

6rrnu BbrABlrHyrbr co6ctseHHbre KoHrlen\un AanBHefiurero coBeprueHcrBoBarrvrfl.
TexHoJroruu npolr3BoAcrBa M€urora6apnrHbrx KoprrycoB Lr3 KoMno3lrrlnoHHbrx Ma-
TeplraJloB c IIeJIbIo rroBblrueHaf, Inx KaqecrBa n cSopMyJr]rpoBaHbr 3aAaqra uccJreAo-
BaIJUfl,.

Bo BTopoM pa3AeJIe npeAcraBJreHbr peyJrbrarbr paspa6orKlr ycrpoficrn
TexHoJloruqecKoro o6opy4oBanvrfl,, a raKlr(e paspa6oraHa MoAenb KoMno3r4THoro
Marepuafla AJIr, pac era crpyKTypbr HaMorK]r ualora6apnrHbrx KopuycoB, nplrBe-
AeHbI cnoco6bl yKJIaAKr,r apMrdpyroqero Marepr,raJra Ha rllrJrLrHAprrqecKyro, KoHuqe-
cKylo u cnox(nonpoQr{JrbHyro noBepxHocrrr onpaBKLr u cocraBJreHa yrrpaBJrf,rorrlaf,
TexHoJroruqecK€ul nporpaMMa rrporlecca HaMorKlr, o6ecnequBarorl€rr rroBbrrrreHlre
Kaqe crBa rpou3 B oA crB a M aJro ra6 apurHbrx Kopnyc oB.



B rperbeM pa3AeJre Lr3JrOXeHbr p$yJrbrarbl gKCnepI{MeHTaJIbHbIX LICCJIeAO-

;,a1p1uit, noATBepAlrBrrrue [paBrrJrbHocrb Bbr6paHHux napaMerpoB HaMorKvr Ha Mac-

coBoe coBeprxeHcrBo pr noBbrrrreH[e 4eQoprvraIIpIoHHbIX cBoficrs M€IJlora6apuruux

KoprycoB.
B .rers€pronr pa3AeJre nplrBeAeHbr p$ynbrarbl gKC[epLrMeHT€InbHbIx I'ICCJIe-

4onanufi Qusuro-MexaHlrqecKlrx u oKcrJryararluoHHblx csoficrn HaHoMo4u$uqu-

poBaHHoro [oJrrlMepHoro KoMno3ura u pazpa6oraH TexHoJlorrlqecrcufi llpoqecc Ha-

MOTKU KOHCTpyKTLIBHbIX gJIeMeHTOB Ha ero ocHoBe.

B nsror"r pasAene ilpeAcraBJreHbr pe3yJrbrarbr BHeApeHvIs. HTO|OB npone4eu-

Hbrx r4ccJreAosaHrafi B npor43BoAcrBo Lr AaHbI npl4Mepbl npaKTl4rlecKoro [pnMeHeHI{',I

TexHoJroruqe cKoro [poqecc a Lr3roroBJIeHLIfl M€ulora6 apLrrHbIX Kopnyc o B'

B rrplrJrox(eHlrfi nplrBeAeHbr pacueru roJrrrllrH apMHpylorlefo Marepl{aJra

peurJrbHoro M€urora6apnrHoro Kopnyca, oxuAaeMoro eKonoMllqecKoro sQQenrd, 4

TaKlKe aKTbr I.ICnbrTaHIiiit u BHeApeHiufl'-

4. Creuenr ofiocHoBaHgocrg HayqHblx rlo{oxennfi, BbIBoAoB H

peKoMenAaqu fi , crfioprryJlll poBaH H blx B A ncce pTa II Ir H

O6utee MeroAoJroruqecKoe rocrpoeHrre AraccepraurloHHofi pa6orn tBJlf,er-

cfl, npaBlrJrbHbrM u noArrrHdnHrrna pelreHr,Irc uocraBJIeHHbIM 3aAaqaM I{ccneAoBa-

.'us.. flonyreHHbre peyJrbrarbr HccneAoBaHr,rr ocHoBaHbr Ha QyHAaueHT€uIbHbIX

nOnO111eHI4tX TSXHO1OTIU MaIIIIrtHOCTpOeHkrs, LI TeOpI{I4 MaTeMaTI4rIeCKOrO MOAeJII4-

p o BaHr4 g. c ucrTo Jrb3 o BaHLIeM qr,rcr eHHO- aH€IJILITLTTI e c KI',IX M eroAo B.

p flr\ garaq^, frocraBJreHHbrx aBTopoM B Ar,Icceprawu, norpe6oBaJl IlrupoKoro

rrpLIMeH e;glufl. TeoperuqecKlrx H gKcnepr,IMeHTaJrbHbIX I4ccJleAoBatruit c I4crroJlb3oBa-

HlreM coBpeMeHHbrx MeroALm, o6opyAoBaHr4fl. vr KoMnbrorepHofi TexHHKz. flosroMy

HafrHbre noJroxeHlrfl, BbrBoAbr Lr peKoMeHAaIIuu padorbr LrMeror BblcoKyrc crerleHb

o6ocHoBaHHocrll.

- Qop*r4poBaHrre parlr{oH€rJrbHbrx crpyKTypHo-rexHoJIOfI4qecKHX rlapaMer-

poB HaMorKLr LrMeet ,u*o"oMepHbrfi xaparrep n BJIIrrIer Ha rexHororHqecrnfi rpo-

qeCC HaMOTKLI;

- HaHoMo4uQuKaropbr

cKoro rpoqecca u nplrBoAsT K

ra6apurHbrx KoPrYcoB.
O6rercrou I4ccneAoBaHl4f, flBJltercfl TexHoJloruqecrcufi trpoqecc HaMorKH

ConcrareJleM CQOpr"rynlIpOBaHbI HafIHbIe noJIoXeHuA o ToM, rITo:

- BapbllpoBaHue cTpyKTypHbIMI'I CXeMaMLI yKJIaAKI4 apMHpytouefo MaTe-

Ha rloBepxHocrb onpaBKI,I trlanora6apl4THblx KgpnycoB IIO3BOJIf,9T yMeHb-pvaJIa Ha IIOBCpXHOU'j-'b UilPa|'|tvr rvl.l^'l\[ a\rayxl r.firrr..\ ^\-,ruJ vvv

rrrr.rrb 3HaqeHrar 4eQopMarlproHHbrx Hanprxeuufi B 3oHD( rlepexoAa npu HaMorKe;

BJILItrcT Ha cTpyKTypHbIe rapaMeTpbl TexHoJIOrHqe-

r{3MeHeHLIIO gKcnnyaTaIInOHHbIX IIOKa3aTenefi MaJIO-

vranora6apr{THbrx Kop[ycoB Lr3 KOMnO3LrrItroHHbIX Marepu€uroB' a [peAMeroM I{C-

cne.rloB artuit - TexHoJrorurrecKlre MeroAbr Ii MoAeJIH tIoBbIIrreHI{fl QyHrcqnoH€IJIbHbIx

xapaKTepr{crlrK MaJrora6apurHbrx KopnycoB I/t eQSercu.IBHocrpl KoMro3}trHoro Ma-

Tepl{€ua. v
,{ocronepHocrb HafrHbIX IToJIoxeHLILI I{

o6ocHoBaHHOCTb BbrBoAoB u peKoMenAarlufi

nonfreHHblx pe3yJlbraroB"a rarxe
noATBepxAaercfl KOppeKTHOCTbro



npHMeHeHufl, MaTeMaTuqecKoro alnapaTa vI HaTIHbIX Teopnu, aAeKBaTHocTbIo pa3-

pa6oraHHbrx MoAeJrefi, npuueHeHlreM coBpeMeHHoro rexHoJlorurrecKoro o6opy4o-

Balavrfl,, Aorrycruuofi cxoAr4Mocrblo p$yJlbraroB TeoperI,IqecKHX vI sKcrIepI,IMeH-

T€urbHhrx IaccneAoeaHlrfi, noJrfreHHbrMra pe3ynbraraM]I o[bITHbIX HcrlblTauuit Ma-

lora6aprrrHbrx KoprrycoB, eQQercu{BHocrbro BHeApeHufl, pe3yJlbraroB I,IccneAoBa-

IJI"afl. Ha npoMbIIUJIeHHbrX npeArlpl1lflTvlttx.

Nrfl perxeHr{.r nocraBJreHHbrx 3aAarr B Arrcceprallnossofi pa6ore rcnoJlb3o-

BaH KoMrrJreKc MeroAoB, rrplrHrlunoB u HafrHbIX rloJloxeuuit, cpeAI,I Koropblx oc-

HOBHbTMA gBJrf,rcTCtr rroJIOXeHVrA) ITpLTHIIUIIbI, MeTOAbI pI IIOAXOAbI, IIpI{MeHf,eMbIe B

TexHoJrofr{I{ MaTIII{HOCTpOeHVII., a TarcKe ocHoBHbIe noJIo)KeHvIfl, IpIIHIIHIIbI I{ Me-

roAhr MexaHlmu raepAoro 4eSoprrrlrpyeMoro reJla, ucrIoJIByeMbIe npl4 aH€IJII43e Ha-

nprx€uHo-4eQopMlrpoBaHHoro cocrosHvrr u MeroAbI otITI{MaJIbHoro npoeKTllpo-

BAIIUA.

}rcnepr{MeHTaJrbHbre LrccJreAoBaHlrf, npoBoAulrucb Ha ocHoBe craHAaprHbIX

MeroAHK B la6oparopHbrx ycnoBlr.flx c npI4MeHeHLIeM MeroAoB MareMaruqecrofi
crarr{crtrKrd. ,{ocroaepnocrb gKcrrepHMeHT€uIbHbIX I,IccJleAosauuir o6ecneqeHa Hc-

[oJrb3oBaHLreM coBpeMeHHbrx aTTecToBaHHbIX CpeACTB ]I3MepeHVrs,I{ rIoATBep}KAeHa

npr{Hf,TneM K r{clonb3oBaHlrro B [poI{3BoAcTBe IIOn)qeHHbIX pBynbTaToB.

5. Hay.rHafl HoBrr3Ha Arrcceprallnn

B Alrcceprarluu npeAcraBJreH KoMrrJreKc reoperl{rrecKrrx u gKcnepl{MeH-

T€urbHbrx r4ccJreAoaaHufi, HanpaBJreHHhrx Ha co3A aHvre rexHoJloruqecKoro o6ecue-
qeHus. [poqecca HaMorKr{ M€urora6aprarHblx Kop[ycoB I{3 KoMrIo3I{III4oHHIIX Mare-

plraJroB, rroBbrrrrarcqero ux MaccoBoe coBeplxeHcrno, 4eQopMaIInoHHhIe csoficrsa
u o6ulzfi pecypc. 9ro npeAonpeAenzJro HafrHyro HoBH3Hy pa6orhl, B roropofi:
1. Bnepnue ycraHoBneHo, rrro BapbLtpoBaHLIe crpyKTypHbIX cxeM u HanpaBJIe-

1givrs. yKJraAKLt apMr,rpyrcrlero Marepu aJra Ha froBepxHocrb orpaBKn MaJlora6apur-

Hbrx Kop[ycoB no3BoJrrror yMeHbrxr{Tb Halpt}KduHoe cocrof,Hl4e, pacruupnTb [ua-
rr€t3oH Lr3roraBJIIiIBaeMbIX I{3AenI,Iit u noBblclarb npoI,I3BoAHTeJIbHocrb I{x LI3foroB-

rreHrat ua 15 -20%.
2. SrcneplrMeHT€ulbHo
TexHoJroruqecKlre uapaMerpbr HaMorKIa MaJlora6apurHblx KopnycoB vls nonl{Mep-

Horo KoMno3LtrHoro Marepr{aJra c pa3nlrqHbrM}r Qusnrco-MexaH}IqecKplMkl csoilcr-
BaMr4, rro3BoJrl{Brrrue froBbrcurb MaccoBoe coBepueHcTBO H3|OTOBJI'eMbIX nsAerHfi.

3. Bnepnue ycraHoBJreHo, rrro BKrroqeHrre HaHoMo4Ia$zraropoB B nonHMep-

Hyro Marpr{qy noBbrrrraer KoHcrpyKrlrroHHyro npoqHocrb Ha 10 - 15% H 3Kcrlnya-

Tarl?roHnrrfi pecypc HaMoraHHbIX MaJlora6apurublx KopnycoB n 1,5 - 1,8 pa3a.

I4g Haymofi HoBpr3Hbr BbrreKaer reoperllrrecK€tt 3HaquMocrb pa6oru, a

I4MCHHO:

- paspa6oraHbr cxeMbr yKnaAKu apuupyroqero MarepuaJla Ha IroBepxHocrb

M€rJrora6apnrnofi onpaBKV cJrolKHofi Qopubr, BKJlloqaroqyro s ce6s €trIropI{TM ABLr-

xeHr{s pa6ounx opmHoB H€tr\dororrHofo craHKa npld rlepexoAe or oAHoro BI4TKa K

ApyroMy, u o6qas MeroAraKa pacqera yn aBnflrorqefi npolpaMMbl HaMorKH, no3Bo-

JI LI BIIII{X tIO BbI C LITb IIp OI43B OALITeJIb H O CTb H aMOTKLI ;

onpeAeJIeHbI paIIHOH€UIbHbIe crpyKrypHo-



- pa3pa6oraHa MoAeJrb KoMrro3rdrllroHHoro MarepI,IaJIa Ailfl pacrrera crpyK-

Typbl HaMorKv MaJro ra6apurHblx KopnycoB;

- onpeAeneHbr parllroH€urbHbre crpyKTypHO-TexHOJIOfI4qecKI4e rlapaMerpbl

HaMorKLr M€urora6aprETHbrx Koplycon, o6ecnequBalorlue rIoBbIIrreHLIe AonroBeqHo-

crr{ r.rx 3a cqer yBerrrqeHufl, nporlHocrl{ n xecrKocru KoHcrpyKIIuu;

- ycraHoBJreH o6rqnfi rroAXoA B3alrMoAeficrsplt MoAuQuraropoB pit3nuquofi

rperpoAbr c rroJrlrMepHofi Marplrq eft u aJropnrM HaMorKlI M€Lllora6apnrnblx Kopry-

c o B H a o cH o Be H aH orrao4z Q uKar\vru M arpr4rlbl TIoJII{M epH o ro M arep uara.

6. rlparcrrlqecKafl qeHHocTb nolyqeHHblx pe3yJIbTaToB

oAHUUra Lr3 HraBHbrx npaKTlrqecKax pe3yJrbraroB, AocrldfHyrblx B UPel-

craBJresHofi AucceprarllroHHofi pa6ore , Hd rr,tofi B3ruIflA, flBJlf,rorcfl pa3pa6orasHbre

TexHoJroruqecKr{e pe)KrrMbr Lr rexHoJlorutlecKoe o6opyAoBaHI'Ie [poqecca HaMorKlI,

Koropbre noBbrrrr€rK)T pecypc oKcrlJlyarar\uu M€ulora6apIarHblx KoprycoB B ABa pa3a

r{ cHId}K€IIor Maccy Lrx KoHcrpyKllutrt Ha 1 1 - l5%.
flpurvreHeHlre paspa6oraHHoro cnoco6 a yKnaAKu apMr4pyro IIIe ro Marepl{aJla

Ha rroBepxHocTb olpaBKLI fro3BoJrteT He TOJIbKO rroBblcuTb KaqecTBo TexHoJIOfI4qe-

cKoro [poqecca HaMorKH Marrora6apzrHbrx KoprlycoB, Ho H rIoBbIcHTb I4x MaccoBoe

coBepneHcrBo, BKJrroqar 4eQopMarluoHHbre csoficrBau o6rqnfi pecypc. IIpu sroM

rrpeAJIo)KeHHbIe peKoMeHAaIII{I{ rlo nrr6opy

MaTpLIqbI IIO3BOJIf,IOT yBenuqvlTb noKa3aTeJIU

Lr rerlJrorlpoBoAHocrlr Ha 30o .

HaHoMo4uQIararopoB srloKcl4Anofi

nporrHocrn Ha I5o , repMerl4rlHocrz

pa"epa6oraHHbre KoHcrpyKrluu Qopu*tpyroqero u JleHrorlHo-rporl{rorlHoro

TpaKTa Lr LrcnbrrareJrbHoro o6opyAoBaHus, gar\ltuleHHble aBTopcKI4M cBI{AereJIbcr-

BOM LI nareHTOM, TaKXe no3BoJrflror cyrqecrBeHHo [IOBbICI4Tb gKCfInyaraIInoHHbIe

xap aKTeplr crlIKtI M €urora6 ap LrrHbrx Kopryc o B.

pesyurrarbr BbrrroJrHeHHbrx uccneAosaHlrfi BHeApeHhI, B npol43BoAcrBo Ha

pgAe Aeficrsyrcqux npeAllpvrflTuflx perHoHa, rrro rarcKe noATBep)KAaer [paKTnrle-

cKylo IIeHHocTb BbIrroJIHeHHofi AIaccepTallnonHofi pa6oru.

7. rIO.uttOTa U3JIO]ICeHHfl B OIIy6.nnrCOnaHHbIx TpyAax OCHOBHrIX

p$yJrbraroB Arrcceprarlnr n arpo6aq[q. ^flsHrc rr crlrJrb AlrcceprallHlr

llolyreHHbre aBTopoM Ar{ccepraqur,r Ha)rqHble pe3ynbrarbl B tIoJIHofi rraepe

ocBerrleHbr B uy6rurutl""* n npoQecclroH€ulbHblx HafrHbIX lr3Aailuflx. OcHosHsre

pgynbrarbr Ar4cceprarlraoHnofi pa6oru Cuponoro f.B. ouy6lzKoBaHbl B 16 uayt-

HrIX pa6orax, u3 HI'IX 7 crareit B CII e q vftaJru3vlp o B aHHbIX I43 A AHId.flX, yTB ep )KA e H H bIX

BAK, 4 crarrlr B eBponeficrcrrx ra3AA'Flurflx, r{MerOrIZX CooTBercrByrouyrc I4HAeKCa-

wo, 3 crarr u HaMexqyHapoAHbrx HafrHo-TexHlilqecKrrx KoHQepeuqLrflx, I anrop-

cKoe cBlIAeTeJIbcTBo u 1 naTeHT na ugo6peTeHLle.

Coruacuo coAep)KaHlrro ouy6nuKoBaHHbIX pa6or Mo)KHo yrBepxAarb o

AocrarorrHo BbrcoKofi noruore ocBerrleHr4r ocHoBHbIX rroJloxenHfi AI4ccepraIII{oH-

Hof pa6oru B yKa3aHHbIX uy6lun arluflx. 
' /



Marepua;r Arrcceprapu Lt3JroxeH JroruqecK[ udtrco, nocneAoBareJlbHo, Ha

BbrcoKorra upoQeccr{oHarrbHoM ypoBHe. OcHoBHbIe p$ynbrarbl BbITIOJIHeHHbIX Hc-

cJreAoB aHuir sBJrf,rorcfl cyruecrBeHHbrMrl r{ BHocf,T olpeAelesuufi HayqHblfi srraA

B pa3Br4Tr4e rexHoJronard MalrrllHocrpoenufl. Co4epxaHhe Al{cceprar\uu coorBercr-

Byer e€ nassaHuro u [ocTaBJreHHbrM rlenl{ n 3aAaqaM IiICCneAOBaHHf,.

pyKonucb Alrcceprarluv n aBTopeQepar oSopuJIeHbI KoppeKrHo vI B coor-

BercrBpru c ycraHoBJreHHbrMLr rpe6on aHvnruvt -flssrr I4 crl/tJrb I{3JIoxeHus' Marepl4aJra

B Alrcceprarlun coorBercrByror ycraHoBJreHHbrM HopMaM Anfl HayqHblx pa6or. As-

ropeQepar Ar,rcceprarlnu AocrarorrHo rroJrHO OTpaxaer ocHoBHbIe HayrrHble IIoJIO-

XeHLIt ApIccepTaIILIoHnofi pa6otu, ee peeyJIbTaTbI I{ BbIBoAbI'

8. 3aMeqaHllq rro AtrccepTaunoHuofi pa6ore

IIpe4craBJreHH as. truccepraUr,roHHaf, pa6ora B IIenoM He I4Meer cylqecrBeH-

Hbrx HeAocrarKoB, Koropbre Morurw 6u rroBJraf,Tb Ha ee nolo)IQITeJIbHyro oIIeHKy.

oAHaro, Ha rvrofi B3fJrflA, [O Ar,rccepra\uu MoxcHo cAenarb cneAyroull{e 3aMerlalJvtt'-

I. B upnneAeuHoM aH€uruse (pasAen 1) pacctnrorperibl B ocHoBHoM oreqecrBeH-

Has, nr4Teparypa Lr rexHlrrrecKar unQopMarlnfl no reMe Al'Iccepra\vu LI Her AaHHbIX

rro 3apy6exnrrM LrccJIeAoBaHLItM.

2. Bo BTopoM pa3Aene rpr paspa6orKe raKrirx ycrpoficrn rexHoJrorzqecKoro

o6opy4oBaHlrf,, KaK y3Jra rpeABapr{TeJrbHoro HartxeHvls' xryroB (pzc. 2-4) vr y3ltra

""tL.6opHLrKa 
(pnc. 2.5) cJreAoBaJro 6u Aarr 6oree uo4po6Hoe I,IX orI4caHLIe.

3. PAC'IET CTPYKTYPbI HAMOTKPI KOMNO3}ITHOTO MATEPVAJIA HA IPI4MEPE gJIEMEH-

ra MaJrora6apnrnoro Kopnyca (crp. 66) upone4€H B rIporpaMMHoM KoMrIJIeKce

ANSYS. CneaoB€rJro 6u upuBecrH cpaBHlrreJrbHbre AaHHbIe, [oJIyrreHHbIe Ha ocHo-

Be LrcloJrb3oBaHr4.s coorBercrByroqux orerlecrBeHHblx rlpofpaMM.

4. flpu paspa6orKe MexaHr.r3Ma B3alrMo4eficrnns. HaHorvro4uQl4KaropoB c TIOJII{-

rvrepnofi Marpnqefi (crp.I24 - 128) rroMlrMo onucanvls, ero cJleAoB€uro 6u npnBec-

TII HECKONbKO BO3MO}KHbIX CXEM 9TOTO MEXAH}I3MA.

5. [ns rpuBeA€nnofi e .rerseproM pa3AeJre cxeMbl BBeAeHufl, AVCnepcHbIX Ha-

rroJrHrarelefi (pnc.4.11) He yKa3aHo, Anfl KaKI{x KoHKperHbIX HarloJlHnrelefi oHa

rrpeAHa3"u"a"u. B AaHHoM cnfrae, H& rr,rofi B3rrIIA, cJIeAoB€uIo 6u AerallbHo rlpo-

pu6oturb HecKoJrbKo BapLraHToB [peAnaraeMblx HaHoMoAI'rQuraropoB.

6. B upnneAduHHX npr,rMepax BHeApeHlrr p$ynbraroB BbITIOJIHeHHbIX I4CCIeAO-

;,ap1uir B npolr3BoAcrBo 6rrlo 6rr qenecoo6parHrtu rpl4Becrl{ ra6nuqy cpaBHu-

TeJrbHbrx rexHllqecKux r,I gKcrrJlyaraur,IoHHblx AaHHbIx rlo parpa6oraHHblM M€ulora-

6apurHuna KopilycaM n3 KoMrro3r.rqlroHHbrx Marepl4€uloB n ylKe I4CrroJIb3yeMbIM B

rrp oMbI IrrJI e HHO CTLr .

7. B asropeQepare cJreAoB€UrO 6u uprpe npeAcraBHrb ry qacrb AHcceprallnoH-

HOfi pa6oml, Korop€tfl rrocBrrrleHa paspa6orKe rexHoJloruqecKofo rlpoqecca HaMor-

KLr M€rJrora6aplrrHbrx KoplycoB Ha ocHoBe HaHoMo4uQurcarrnu MarpHIIbI, Ao6aeus

s Hee p$yJIbTaTbI BrInOJIHeHHIIX gKCnepI4MeHToB.

g. B AlrcceprarluoHnofi pa6ore orMeqarorct orAenbHble oreqarKl'I (crp' 97,

102, I2l, I25r, uemufi upzQt (nanpuM€p: Qoprraynu (2'4) - (2'8))' orcyrcrBl'Ie



BbrHocHbrx Jrr{Huit Ha prcyHKax (pnc. 3.29, 4.I5), a HeKoropble pLIcyHKLI BbIrroJIHe-

Hbr Heqdrrnuu, MeJrKLrMrr r{ rrJloxo tII{TaeMbIMI4 (puc. 1.4,3.8, 3 .22 -3'27,4'22)'
llo oSopMJreHuro v r{3JroxeHr{ro Ar4cceprarlnoHHofi pa6orrt cepreeublx 3a-

MeqaHlrfi ue LrMeercfl.

9. 3arcnrcqeHrre tro AHccepTaunounofi pa6ore

,{ncceprarllroHHtur pa6ora Ha reMy <<TexHoJlorl4qecKoe o6ecneqeHne no-

BbrrrreHr{r KaqecrBa npol{3BoAcrBa MaJIora6apI'ITHbIX KopnycoB n3 KoMrIo3I{uI'IoH-

Hbrx MarepngproB) rrpeAcraBJrrer co6ofi HarrHo-KBtuluQnrcaquoHHylo pa6ory' B Ko-

rcpofi Ha ocHoBaHr.ru BbrrroJrHeHHbrx aBTopoM LIccJIeAoBaHuit ugroxeHbl HoBbIe Ha-

yr"o-o6ocHosaHHbre rexHlrrrecKrde vr rexHoJroruqecKne pelxeHl4t 14 paspa6orKl4,

LrMeloulue cyqecrBeHHoe 3HaqeH ue Anfl, pa3BI,ITLrs Malrrl{Hocrpol'ITeJlbnofi orpacJII'I

peruoHa. B nefi perxeHa aKTy€urbtafl HayqHo-TexHlarrecK€It 3aAarra [o pa3pa6orre

TexHoJroruqecKoro o6ecne qe:rrvrg, noBbrlu eHug, KaqecrBa H aMorKI{ M uulo ra6 ap Hrnslx

KopnycoB rr3 KOMrrO3rrrIr4oHHbrx Mareplr€lJroB Ha ocHoB.e coBeprxeHcrBoBaHvrfl' Tex-

HoJroruqecK1rx pelKuMon, o6opyAoBaHufl, 14 riIcnoJIb3oBaHI'Ifl TIOJILIMOpHbIX KoMno3I{-

rllroHHbrx MarepLr€IJroB c Lr3MeHeHr,reM crpyKTypbl apMLIpo BaHufl, I{- HaHorr'ro4HQrIKa-

\uu rloJrrrMepHofi MarpI4IIbI npu HaMorKe'

AHann3 Ar{cceprarlrlonnofi pa6oru B rIeJroM, coAep)KaHl4f, aBropeQepara u

ny6rurra;!|/ift cBuAereJrbcrByer o roM, qro [peAcraBJIeHHas, AVrCCepraIII{fl. flBrflercs'

3aBepruengofi rlenocrnofi HarrHo-riccneAoBareJlrcrofi pa6orofi. Teua AHccepra-

r\ur4 aKTyaJrbHa, a peyJrbrarbr BbrrroJIHeHHbIx I{ccneAosaHHfi 14 BbIBoAoB rlo HI4M

AocroBepHbr, o6laAaror Ha1nrrrofi uonusHofi, [paKTl4'recrofi 3Haql4Mocrbro H nep-

cneKTprBHbr Anr MarxrrHocrpor4TenbHofi orpacJll{. B cssgn c 3rHM [peAcraBJIeHHas

Alr c c eprarllro H :rtas, p a6 ora 3 acnyxr4B aer n oJI ox(14 Te JIb H o fi o IIe H rIa .

Marep vralr Alrcceprarll/Il4 [oAroroBJreH aBTOpOM CaMOCTO-f,TeJIbHO, I43nOrKeH

AocrarorrHo uduco, crpyKTypLtpoBaH no pa3Aenavr, o6raAaer BHyrpe""lt eAI{Hcr-

BOM U HAIT;71CaH IpaMOTHO C HCTIOJIb3OBaHHOM TepMI{HoJIOrI4kr' npI4HtTOH B TeXHO-

Jrorpru MarrrlrHocrpoelnvrfl.H MexaHvtKu rBepAoro 4eSopMl{pyeMoro reJla' Co4epxa-

HLre AlrcceprarluoHHofi pa6orn AocraroqHo rroJIHo orpaxeHo B ony6nnKoBaHHbIX

HarrHbrx pa6orax, B ToM rrlrcJre B r{3AaH vlxx) peKoMeHAoBaHHbIx BAK I'I B crlequa-

JrLr3IapoBaHHbIx eBponefi crcnx Lls4aleuflx'

Asanng coAep)K aHvrfl. aBropeQepara, rpeAcraBJleHHoro o6reuou 2r crpa-

Hr4rla, cBl4AereJrbcrByer o roM, rrro oH rroJrHocrbro orpalKaer ocHoBHbIe rlleu I{ BbI-

BoAbI Auccep Ta\vlu I{ cOoTBeTcTByer rpe6 oBa]Hnfli'r BAK, npeAbflBJIfleMbIM K KaH-

!.IdAaT cKxM ALIO c ePTaIIIrttM'

OrNae.reHHbre HeAocrarKpr vt 3aMeqa :rrvrs. no ALIccepraIII4oHHofi pa6ore He

,BJrrrorcr [pnHrlr,rura€ubHbrMr{. Muorvre u3 HI{x HocflT peKoMeHAarenrsufi xapaK-

rep H Moryi6"rr" rrreHbr corrcKareJreM npu AalrbHefiruefi ero HayqHofi AetrenbHo-

CTH.

c.rurarc, qro At4ccepraqproEftas, pa6om Ha reMy <TexHoJIOfLIqecKoe o6ec-

tterleHlre IroBbrIIreHI{f, KarrecrBa rIpoI,I3BoAcrBa M€ulora6apurublx KoplycoB I43 KoM-

no3r4IIUOHHbIX Marepn€IJroB)) Iro cBoeMy coAepxaHHIO' O6lerr'ry, aKTy€UIbHOcrI'I, H4-

yqHo r{ npaKTrdqecKofi sHa.r[Mocrr{, oQoprurneHr4ro vt rty6uHe pelxe[r4s' rIocraBJIeH-



Hbrx 3aAaq HccneAoBaHr{f, rroJrHocrbro coorBercrByer rpe6oBaHl'If,M rIyHKTa 2'2

<Ilorox gg1u1 o rrpucylrAeHlla yreHbrx creuenefi>>, a ed aBTop - Csrpoeofi feHua-

Auit Bla4nur,rpoBlrrr 3acnyxr{Baer rrpucylr lrenvts, eMy y'renofi crefleHn KaHAr4Aara

TexHlrqecKr.rx HayK no c[eqr{€urbHocrr{ 0 5 . 0 2 . 0 8 - TexHoJIorIl fl, MarruHocrpo eHnfl"
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