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oQnqnalbHoro olnoHeHTa Ha Avrcceprarluro gunorcarosa Earenng BarepbeBl4qa

<<Paspa6orKa H rlccJreAoBaHae rexHoJroruu noJrf{eHus Br4HToBbrx npocfraneft eo-

JIOrIeHrreM)>, npeAcTaBneHHylo Ha coI4cKaHI,Ie yqeHoH cTerreHu KaHAr4Aara rexHH-

qecKLIX HayK rro clerlr4arrbHocrrr 05.16.05 - O6pa6orKa Mer€LrrnoB AaBneHHeM

,{nccepraqns E.B. 9unoranoBa nocB.fl rleHa BorrpocaM rroBbrrueFrrar sr} Qer-

TrrBHocrH npor43BoAcrBa Br{HToBbrx upoQunefi Hs cranefi sa cqer pa3pa6orxu Ho-

soft rexHoJlorr4r,r nx rroJrfreHus u ycrpoficrB An.f, ee pearut3arlrllr. B nocreAuue

roAbl norpe6nocrb B naerugnofi npo4yKrlrrrr, B cBr3r,r c pocrou o6reuoB crpon-

TeJIbcrBa, rrocrorHHo pacrer, npuqeM oco6oe Mecro 3aHuMaror Br4HToBne nporlu-

JILI, Koropble klcnoJrb3yrorct B KarrecrBe apMarypbr, rBo3Aeit, cr,ait 14 T.n. lloerorray

AI,IccepraqLIoHH€lt pa6ora E.B. 9zHoK€rJroBa f,BJrf,ercr cBoeBpeMeuHoi a ueo6xo-

4l.ttr,toft AJIf, MeraJrnypruqecrcofi u crpolrrensuofi orpaclefi. 3ro [oAr{epKllBaerct

eule n reM, qro oHa BbrnoJrHeHa B paMKax rocyAapcrneHuofi lporpaMMr,r P(D

<<PasBLITlle rlpoMbllxJreHHocrrr n rroBbrrrreHrre ee KoHKypeHTocloco6nocru rc 2020

roAD) (no4uporpaMMa 1 0 <Merannypruo).

Baxnaluu 3aAavaMr4, Koropbre peuaer aBTop n caoefi Akrcceprar\r4w) flBrrs,-

Iorct paapa6orKa MareMarllqecKofi uo4elu npoqecca BoJrorreHr4q MHoro3axo4Hofi

sHHrosofi noBepxHoctu 6es cKp) rr4BaHnl, o6ocHoBaHr4e parluoH€LnbHbrx pe)r(r4MoB

SoprraouaMeHeHut MeraJlna npu peaJrv3arlua groro rrpoqecca, accJreAoBaHrie Me-

xaHrIrIecKHx csoficrB BuHTonrx npoQuleft, Hcnonb3yeMbrx B Kar{ecrBe apMarypbr,

n oIIeHKa eQQexruBHocrn nosofi TexHoJrorulr tro cpaBHeHrlro c tr3BecrHbrMr4.

llo ceoefi HanpaBneHHocrl4 u [oryqeHHbrM pe3ynbraraM paccMarpuBaeM€ur

pa6om npeAcraBJrf,er KoMnJreKcHoe I4ccneAoBaHlre npoqecca BoroqeHur BuHTo-

nrtx npoQnnefi. llpu srou aBTopoM JrorkrqecKlt rrpaBunbHo BbrcrpoeHa rocneAo-

BarenbHocrb LtccJleAonaHnfi. llpoae4eu o6sop Haf{Ho-TexHlrqecKofr, u naresruofi

JII4TeparypbI, Ha ocHoBaHHI{ Koroporo cQopuynupoBaHbr uenb n 3a1a.v.r4 Hccne.qo-

aauafi; co3AaHa MareMarl,IqecK€ur MoAenb rrpoqecca BoJrorreHu.f, BHHToBrix nporfu-



refi 6es cKplnrllBaHnfl; c ee rroMolqbro onpeAeJleHbr rexHoJrorrrrrecKr.re pex(r4Mbr

ge$oprraaqzoHuofi o6pa6orrn; npoBeAeHbr oKcnepuMeHTarrbHbre r4ccneAoBalafl,

I43rraeMoFo npoqecca; noJryqeHbr AaHHbre no cLrJroBbrM 3aTpaTaM 14 MexaHr4rre-

cKr,rM csoficrsard npoQunefi .

,{nccepraqzs o6rerraorra 144 crpaHr,rrtrbr cocrouT H3 BBeAeHaf,, qerbrpex fJraB,

ocHoBHbIX BbIBoAoy,6u6nuorpa$nuecKoro c[]rcKa us 141 nauuenoBaHr4.f, r,1 npu-

roxeHufi.

Bo sseAeuuu o6ocHoBaHa aKTy€tirbHocrb HayqHofi upo6reurr, rroKa3aHbr

Ha)rurHttf, HoBlr3Ha u [paKTuqecK€tr 3Haqr{MocTb nolyrreHHbrx pe3ynbraroB, npeA-

craBneHa cTpyKrypa Ar4ccepr ar\uu.

B nepnofi HIaBe I,I3) reHbl Bonpocbl u npeAcraBJreH aH€urnTr4rrecxufi o6sop

HayqHo-TexHr{qecKofi rutreparypbr rro noJry {eHlr}o BLtHToBux npoQutefi Boroqe-

HueM. Ha ocnoee cAeJIaHHbIX BbrBoAon cQoprrayJrupoBaHhr rleJrb kr3a1aqvpa6oru,

Bropaa rJIaBa nocB.f,IrleHa perreHr,rro reoperu.recrcofi 3ararrv rro MareMarra-

qecKoMy o6ocnosaHl{K) Bo3Mo)KHocrLr noJryqeHur BLrHToBrrx npor}utefi BoJror{e-

HueM 6es onepa\uu cKp1^rllBanu-f,. AaropoM o6ocnoeaHa oHeproesrlerruBHocrb

HcnoJlb3oBalrus, BoJIorIeHHfl 6er crpyruBaHufl npu [onyqeHlrr4 BLrHToBbtx nporfz-

lefi no cpaBHeHlrro c ApyrHMH crroco6auu, rpeAycMarpnBarorrluMu cKpyrrHBaHHe

4m QoprvrnpoBaHr{fl 
""rro"oio 

upoQranr.

B rperrefi rnaae [pI{BeAeHbI pe3yJrbrarbr gKcrreprrMeHTaJrbHbrx r4ccJreAoBa-

Huft noeofi rexnonon{l4 noJrfreHr{fl BtrHToBbrx npoQnnefi nono.reHveM 6eg one-

paquE cKp) rrrBaHux. flponeAeHo HccJIeAoBaHr.re MexaHnqecKlrx caoilcre MHoro3a-

xoAHbIX BtIHToBhIx npoQulefi, norry.veHHbrx BoJroqeHlreu 6eg cKpyrrHBaHHq. Brr-

rIonHeHHbIe I'IccneAoBaHwfl, no3Bonr{Jrn c SoprvrynLrpoBarb p eKoMeHA ar\Hu no sH6 o-

py paquoH€LIIbHbIX yclonnfi Qoprr,rnpoBanufl, BLrHToBbrx upoQznefi eoroqeulaeu 6eg

cKprrlrBaHur.

B uerneprofi uane orllrcaHo npoMbrrrrJreHHoe r{crroJrb3oBaHr.re pe3ynbraroB

I4ccJleAoBasuit B ycJIoBI{rD( Merr,rsHoro npor{3BoAcrBa AO (EBPA3 3CMK>. Pas-
pa6oraHa KoHcrpyKIIHt 

"orro*"'Anr 
noJr1..relus, BLrHToBbrx nporlunefi 6es cKpy-

'{uBaHufl'. VcranosreHo yBeJII{rIeH[re lpotrHocrHbrx H rrJracruqecKr.rx ceoficrs BrrH-
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ocHosHHMH pa3pa6orrauz aBropa, xapaKTepr{3yroqr,rM ucfl HayqHofr uo-

susHofi Lr upaKTr{.recrcofi 3Harrr,rMocrblo, BHocflrrlnMr4

Ky H r{Meroulpre BDKHoe xosxficrseHHoe 3HaqeHr4e

Oeaepaq vrn, flBIrflrorcfl cneAyrorrlue.

1 . Mareuarr4qecKrle MoAenr{, rro3BoJr.f,roulr4ec yqeToM p€BMepoB 3aroToBKtr

a I4HcrpyMeHTa, qucra 3axoAoB nraHrogofi rloBepxHocrr4, BeJrr.IrrlrHhr 4erfopuaqrara,

noJloxeHIar 4eQopMIapyIoqHX poJII4KoB orHocurenbHo oclr 3aroroBK1a orpeAengTb

rloBepxHocrlr rrpl{ BoroqeHan 6es cKpr{LrBaHHs. U npor{3Becrr4

ocyqecTBr,rMocTrr npoqecca a 3aTpaT gHeprHrr.

2. 3rccnepHMeHTaJIBHo ycraHoBJreHHbre 3aKoHoMepHocrrl Sopvrou:MeHeHut
MeruuIJIa lI cI4JIoBbrx nosAeficrsufi c yreroM BJII4f,Hprr p€BMepon 4e$opMr4py]orrlux

poJIHKoB u krx pacnoJloxeHue orHocr4TeJrbHo ocn 3aroroBKlr, BeJraquHbr o6xarns,

a raKxe qucJra 3axoAoB snHroaofi noBepxHocrrr.

3. HosHe KonIiFIecrBeHHbre AaHHbIe no gKcnJryararlaoHHrrM napaMerpaM

BI4HTOBbIX npoQulefi, nolyreHHhlx BoJroqeHlreM no Hosofi TexHoJrorvrv npt uc-

IIOJrb3OBaHVrn vx B KaqecTBe apMaTypbr.

4. TexnnqecKlre u ret'sorornqecKr4e perxeHur, 3arqzqeHHbre nareHTaMu

P@, noropble peEIJII'I3oBaHbI IIpa [paKTI,IqecKoM BHeApeHH]I pe3ynbTaToB H ccneAo-

saHafi B flpoMbll[neHHbrx ycnoBr{f,x Meru3Horo rrpou3BoAcrBa AO "EBPA3

3cMK" c oxnAaeMbrM gKoHoMHqecKkrM e@$errov l l,6 rrarH. py6. n ro4.

5. Mero4rFrecKr,re paspa6orKr,r, Koropbre r{crroJrb3yrorcr a y.re6HoM npoqec-

ce @fEOy BO <Cu6upcrufi rocyAapcrBeHHrrfi zn4ycrpr{€r"rrburrfi yHuBepcr4rer))

upn o6yrelurtru 6aralanpoB rro HanpaBJreHaro noAroroBKr4 22.03.02 Merannyprurfl.

O6ocHoaaHHocrb n AocroBepHocrb npeAno)KeHHrrx peurenufi, pe3ynbraroB

HccJleAoBaunit u BbIBoAoB noATBep)KAaercfl npr4MeHeHr{eM QyH4arraeHr€urbnbrx

rloJloxeHnfi teopuLl nJracrl4rrHocrlr I,I MexaHaKr,r crrJrorlHhlx cpeA, HcnoJrb3oBaHtr-

eM SHeprerHqecKLIX MeroAoB reofuz OMA, coorBercrBueM nonytreHHr,rx pe3ynb-

TaroB LI gKclepl4MeHTarrrHhrx AaHHrrx. ,{ocroBepHocrb pe3ynbraroB pa6oru noA-
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rosofi apMarypbl, noJDnteHnofi no nonofi TexHoJronirr.r BoroqeHus 6es

HH.f,' no cpaBHeHnro c upoMhrrrrJreHHofi aprr,rarypofi Bp_1..

cKpyr{HBa-

cyulecrBenuufi BKnaA B Hay-

Am gKoHoMuKa Poccprficxofi

ruar BuHrosofi

or{eHr(y o6lacrra



TBepxAaeTcq KoppeKTHhIM I4CIIOJIb3OBaHrIeM COBpeMeHHbIX MaTeMaTr4r{eCKHX Me-

TOAOB; COIIaCOBaHHbIM CpaBHnTeJIbHbIM aHZLIILI3OM [OnyqeHHbIX aHa[HTHaTeCKHX

H SKCnepLIMeHTaIrbHbIX 3aBrrCI4MOCTefi; aAeKBarHOCTbrO pa3pa6OTaHHblX MareMa-

TLIqecKrIX MoAeJIefi; npI4MeHeHr4eM coBpeMeHHhIX Mero.qoB craruarkr.{ecKofi 06-

pa6orKl4 pe3ynbraroB; conocraBJreHlreM nolyrreHHbrx p$ynbraroB c AaHHITMH

ApyrHX I4ccneAoBarerefi; a raKxe npaKTrrKoft EsroroeJreHn.f, rrpoAyKrlnn rpr4 npo-

MbIIrrJr e HH o fi aup o 6 ar\uu HoBbrx rexHon o ruq e cKIlx p e ruerufi .

OcHouroe coAepx(aHue Arrcceprarlulr u rron) {eHHbre s uefi pe3ynbrarbr

ony6nzroBaHbl s 16 ne.rarHrrx pa6orax, B ToM rrLrcre e 6 xypHanax, BxoArtqlrx B

lepetleHb BAK, 3 s 6a3a>( IIHTHpoBaHur Scopus er Web of Science, TexHLlr{ecKr4e

pelxeHl{f, npI4BeAeHst s 2 nareHT€x P@. OcHoBHbre rroJro)rceHnr Auccepraqun 6u-

rul o6cyxAeHbl Ha HecKoJIbKHX HonQepenqlrf,x, B ToM qlrcre MexAyHapoAHbrx.

Aarope$epar coorBercrByer coAep)KaHlrro AlrcceprarlurE. Pesyrbrarbr r4c-

cJIeAoBaHuit s Aocraroqnofi creueuu orry6JrlrKoBaHhr B HayqHofi ne.{aru ra o6cyx-

AeHhI Ha rouQepeHlllaf,x p€rrJrl{rrHoro ypoBHr, B ToM qr4cre rr MexAyHapoAHbrx.

Co4epxaHne Allccepraql{u coorBercrByer rracnopry cnequ€rrrbHocru 05.16.05 -

O6pa6orKa MeraJrnoB AaBJreHzeM.

Brrnecre c reM no pa6ore rrMerorcr Lr 3aMeqaH:as..

1. HasnaHI,Ie 4rncceptdqkrnu IIeJrb r.rccJreAoBanufi. csopuynupoBaHbr rpaK-

Tl,tqecKlr oAItHaKoBo, qTo Ha HaIII B3rJrrA, He COBCeM BepHO.

2. B cnracre JIHTeparypbI HeAocraroqHo LrcrorrHlrKoB rro reMarr4Ke .quccep-

Tar\uu 3a nocJIeAHI,te rrf,Tb Jrer, TaK, Hanpr,rMep, Aaxe o6:op aHaJrLr3 reHAerudufi

pa3BETLIt pbIHKa rlepHbx MeraJrJroB BbrnoJrHeH no Mareprr€uraM 2007 -2013 rola.

3. HenonflrHrr Qoprvrynrr (2.r), (2.2), rpr4BeAeHHbre B rr4ccepra\Hu

(crp.37,38), z a aaropeSepare (crp. 8).

4. flpu cosganuvr MareMarn.recrcofi MoAenn u o6ocHoBaHHH Bo3Mo)r(Hocrr4

noJlf{eHl{fl BI4HToBbIx npoQunefi 6es cKpfrr{BaHr{f, aBrop c[paBeAnuBo r4cronb3y-

er ypaBHeHHe 6aranca MolrlHocrefi. OAHaro B HeM yqurbrBaerctr ToJtbKo Morrl-

Hocrb rpeHLIt B noAIuI{nHuKax nilz apaqeHrrlr poJrr4KoBofi sororu. Ha naur e:TJITA

9To He coBceM BepHo, [ocKoJIbKy B KJraccr4qecnofi [ocraHoBKe ypaBHeHHe 6ata:aca
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MolrlHocreft o6rgareJlbHo BKJIIoqaer MolrlHocrb craJr rpeHlrfl, 4eficrnyroulr4x Ha

KOHTaKTe MeTaJrna c rrHcTpyMeHToM.

5. B csssu c npeAbIAyIqHM rryHKToM 3aMerraHlrfi n rpankrqHbrx ycJroBn.sx,

npHHtrbIX aBroporra (crp. 37 4uccepraqrna), orcyrcrByer ynoMuHaHue o rpr4H.s-

roM 3aKoHe rpennfl,, a B noJrrreHHux Qopuylax - ros$QnqneHr rpeHar rrpr{ xo-

ro4uofi 4eQoprraaqnr{ MeTaJrJra.

6. JlunefiHufi xapaxrep lonfreHHhrx aBTopoM 3aBucrrMocrefi c]rJrbr Bono-

rIeHrIt or rlapaMerpoB rrpoqecca (puc. 3.I7 - 3.20 s Alrcceprarluu) rpe6yer norc-

HeHIzfi, TaK KaK I{3BecrHo, qro rIpaKTrIecKI4 Bce 3aBI{cI4MocrLr cuJroBbrx napaMer-

poB AJI' onepaquft o6pa6orru MeraJrJroB AaBneHr,reM HMeror nelpruefinufi xapax-

rep.

7 . BaxHrrrra, a uopofi, o[peAeJrrroulLrM rrapaMerpoM cocro flH:as craJrbHbrx

Ias4elIafi orBercrBeHHoro H€BHaqeHLrfl, BItHflrorrIHM Ha KoHerrHufi yponeHb Karrecr-

Ba roroBoft npo4yKIIHH npz 4eQopMarlun n repMLrr{ecrofi o6pa6orrce, .f,Brtaercf,

crpyKTypHoe n Qa^:onoe cocrotHne Mareplr€rnoB. BlrasHue AaHHoro $arropa Ha

TexHoJIOrI4qeCKI4e napaMerpbl Irpoqecca npoKarKlr, K cox€uleHrrro, B AHcceprarllrH

He Harruro oTpDKeHILf,.

YrcasanHrre 3aMeqaHl4t He cHr,DKaror Hayrrroft rleHHocrll, rpaKTuqecrofi

3Haql'IMocrz pa6orbl I{ rronfr8"""r* B Ar4cceprarluu pe3ynbraroB r4ccJte4onaHufi,

rIpLI 3TOM HeKOTOpbre r43 3€rMeqaHnfi Hocf,T Ar,rcKyccuossrrfi xapaKTep.

AHzurus Marepu€riloB, [peAcraBJreHubrx B Alrcceprarluu n anropec]epare, rro-

3BOJrreT CAeJraTb cJreAyroqee 3aKJrrorreHlre.

1. [ncceprallllf, gIanorczuroaa Enrenus BarepbeBkrqa aKTyaJrbHa, coAep]c,rr

HafrHylo HoBLt3Hy, o6la4aer npaKTnqecrofi 3HaqnMocrbro H rBJrrercr 3aKoHqeH-

uofi HayrHo-KB€ull{SuraqaoHHofi pa6orofi. Marepnanbr Aucceprarlal AocroBep-
HhI, AocrarorlHo anpo6upoBaHbl IE ouy6nnKoBaHbr B HafrHofi ne.raru. Co4epxa-

nue pa6orbl coorBercrByer nacnopry crerlr{€lJrbHocru 05.16.05 - O6pa6orKa Me-
T€LIJrOB AaBJIeHI{eM.

2- OcHosHhre peyJlbrarbl 4l.."ptuqnrE r{uHorcaJroBa EnreHHq Bareprenuva

HalpaBneHbr Ha pelueHlre Hayilrofi upo6leurr, cBr3aHHofi c cogAaHr4eM KoMrrJreK-



ca TexHlrrrecKr4x r.[ TexHoJroruqecKnx perxeHEfi aw IloflyqeHu.s BI4HToBt'tx nporpu-

nefi sonorreHrreM 6ea oneparlnlr cKpfrnBalaufl, H npaKTllqecrcofi pea[ll3allprr4 Ilx Ha

[pou3BoAcrBe, vro, 6esycJloBHo, LIMeer BDKHoe xos.flficrseHHoe 3Hat{eI{He AJIf,

eKoHoMHru Poccnficrofi @e4epaqnn.

3. B qeloM Alrcceprarlr.rf, coorBercrByer rpe6oaanlltM rI. 9 <llonox(eHl4-s o

rropf,AKe npucyrtAonvrs. freHrrx creueHefi), a ee aBTop, rlznoraloe EsreHuit Ba-

nepbeBurr, 3acJrylKlrBaer npucylcAeHr4f, yreuofi creleHl4 KaHALIAaTa rexHHqecKI,IX

HayK no creqnarrbHocrrr 05.16.05 - O6pa6orKa MeTaIIJIoB AaBneHlreM.

Brtpaxato cofJlacne Ha BKrroqeHne cBolrx nepcoHaIIbHbIX AaHHbtx B arre-

craIILroHHbIe AoKyMeHThr concKareJlf, yqeHofi creuenn KaHAI4Aara rexHaqecKux

HayK rlunoxarosa EsreHux BanepbeBr4qa u Lrx ArrJrbnefiuryro o6pa6orxy,

OQuqraanrnrrfi olnoHeHT :

upoQeccop xaQe4prr o6pa6orKu MeraJrJroB AaBneHLreM

IrHCTr,rTyTa rlBeTHbrx MeTaJrJroB vr MaTepH€LloBeAeHru

Cu6npcroro Qe4epaJrbHoro yHnBepcurera,

AoKTop rexHr{qecKr{x HayK, npoQeccop,

3acryxeHHrrfi ?rso6perarenr Pb CuAeruHaKoB Ceprefi

Eopnconuu
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@e4epalbHoe rocyAapcrBeHHoe aBToHoMHoe o6patoBareJrbHoe f{pe)KAeHHe

Bhlclrlero o6paroaaHus (Cu6upcrcnfi SegepanrHufi yHunepclrrer)),

660025, r. Kpaurof,pcK, np. LrM. r€Berhr <KpacHorpcrnfi pa6ovufi>, 9

reJr. : +7 (391) 206-37 -31,

HayrHar cneqrraJrbHocrb 05. 1 6. 05 o6pa6orKa Mer€rJrrroB AaBJr

suAov
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