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BeAyrrlefi opranvrca\vrkr - Canrcr-Ilerep6yprcKoro rIoJII,ITexHI,IqecKofo yHllBepcllrera

flerpa Benzr<oro Ha Arrcceprarlr4oHHyro pa6ory Jlenanoea lrlropx fenuaAbeBl{qa

<<Oqenra pecypca cJrolcHoHalpyxreHHbrx conprlKelnniL Typ6oropruHeBbrx MarIrkIH c

yrreToM cBofcrB cM€r3orrHbrx Marepv arroB rlprl MoAenI{poBaHIaI4 krSHarrrvrBannfl>>,

npeAcraBneHHyro K 3arrlrrTe Ha cor4cKaHlre yrenofi cTerIeHI,I AoKTOpa TexHLIrIecKI4X

HayK rro crrerlz€urbHocrlr 05.02.02 -Manr4HoBeAeHVe, cl4creMbl rlptrBoAoB vr 4eraJrkr

MarrrutH (rexHzqecKlre HayKI4).

AnryaJrbHocrb reMbl lrccJreAoBaHrlfl

Texnz.recKofi rpo6neMofi, perxeHkrro Koropofi rloc qeHa paccMarpvBaeMafl

Arrcceprarlr4oHHafl, pa6ora, flBJrflerct orIeHKa pecypca 4vrlaaMvrqecKl4

cJro)KHoHafpynreHHbrx noArrrktnHr4KoB cKoJlbnt e:tsIvrfl, Typ6oloprIIHeBbIX MaIrrrIH Ha

paHHLrx sTaflax IIp oeKTvrp oBaIJI'4fl.

OlHofi pr3 rJraBHbrx 3a4aq Marrrr4HoBeAeHrnr KaK HayKuI craHoBvrrcfl. coKparqeHl{e

rrpoAonlcrlTeJrbHocrr,r paspa6orKrr MarurrH vr o6opy4oBaHllfl 3a cqeT rrrl4poKoro

rrpl{MeHeH'vrfl. SneKTpoHHo-BbrrILIcJrrrTeJrbHokt rexHklKl4 vr cIIeqIIaIIbHoro

rrporpaMMHoro o6ecnerreHr,rrr (IIO), rro3BoJrrrorlr4x rroBbrrrrarb KarlecrBo LI cKopocrb

rrpoeKTlrpoBaHvrfl,, pearlr3oBbrBaTb rrpl,IHrlr4rrbr cr4cTeMHofo MoAenI4poBaHI4,fl.

Baxnocm vr aKTyalbHocrb reMbr r4ccneA oBaHvrfl. rroATBepxAaercr reM, rrro



paccMarpr.rBaeM..afl. [po6neMa orIeHKr4 pecypca cJro)KHoHafpyxeHHbrx corrpflx erfvrir

MarrrI4H Ha paHHr4x 3Ta[ax IIpoeKTHpoBaHvrfl) frogTaBJreHHbre 3alaqkr H rrepcrreKTl4Bbl

|rpr4 MeHeHHfl pe3ynbTaToB cooTBercTByroT [pr4opr{TeTHbrM HailpaBleHl4flM

Crparerm Hayr{Ho-rexHoJlofar{ecKoro pa3BkrrvIfl Pocczzcxofi (De4epaIJW (nn. 20,

22 Crparervrr4, yrBep)KAeuHofr yKa3oM llpe:z4eHra PO Ns642 or 01.12.2016 r.).

Tarxe aKTyanbHocrb zccneAoBaH:afl noATBep)KAaercr SarroM BbIrIoJIHeHvrr pa6o'rsr

B paMKax rpoeKroB PocczfrcKoro QoH4a SyHaavreHraJrbHblx I,IccneAosaHwir (npoerr

07-08-00554, 2007-2009 roAbr, rrpoeKrbr J\lb l6-08-00990 A, J\l l6-08-01020 A,

2016-201 8 r'oAbr, J\b 20-48^7 40007 , 2021 roa); ilpoer(roB Mnnnc'repclBa

o6pa:oBaHun v HayKr4 Pocczficxofr (De4eparJuvr (PHll 2.1 .2.2285, Nn503 or

5.08.2009, Nq 16.740.1 1.0073 or 1 .09.2010, J\q n2019 or 2.11.2009, corrrarresne J\b

14.517 .21 .0 I 02); HI4OKP <CosAaHr.re KoHcrpyxqufi v opraHz 3au:an

frpoMburrJreHHoro npor43BoAcrBa uoArrrr4rrHr4KoB KoJleHqaroro BaJIa Anfl o6ecne.uetvtr

pa:pa6orKn 6asoenrx o6pa:qon Az3enbHbrx ABrrarereil v vx rrocreAylorqeil

MoAepH vrcaL\vv>> (urz$p <<Auaro rvrfl>>, OAO <<HIAVIA>>, rocyAapcrBeHHrtfi KoHrpal{r

or 07.06.201 3 r. J\Ll 1341L 1370399.20.003 c MraHuclepcrBoM rrpoMbrurrreHHocrr4 14

roproBrtr P(D, 2013-2015 rogrr).

Taxv vr o6pa:ona, B paMKax AaHnofi pa6orlr peuaercr Ba)KHar Hayr-rrJat

npo6reua ro coBeprxeHcrBoBaHr4ro MeroAa pacqera cJro)KHoHarpy)KeHHbrx

conpfl)r(emufi ryp6onoprrrHeBbrx Marrrr4H, BHeApeHr4e Koropofr sHocHT 3Har{urersusrfi

BKnaA B pa3BHTI4e CTpaHbr 14 HMeeT CyUIeCTBeHHOe 3HaqeHr,re Anfl COBpeMeHrrO|O

M arxr,r H o B eAeH vrfl, t4 tlp aKTH Kr4 rrp oe r(THp o BaHIlfl, .

O6ocuoBaHvre aKTyanbFrocru TeMbr nr4cceprauvrr4, uenz v 3a1au HccneAoBaHr4fl

BbrfroJrHeHo KoppeKTHo v He Bbr3brBaeT [pr4Frur4rrr4aJrbHblx Bo3pax(enuu, a 3au\vTa

A 14 c c ep r ar\vr4 rrp e A c raBrq erc r c B o e B p e M e H H o fr .

Hayuuafl HoBrd3Ha Anccepraur{oHuofi pa6orur

Be4yqzna 3JreMeHToM nayuHoz HoBr.r3r{br paccMarpr4Baevrofi pa6orrr flBJrfle'rct

MaTeMaTHqecKar MoAenb cMa3oqnoro cJrot cJlo)(HoHafpylr(eHHofo rroArur4rrHr4Ka

cKoJIb)K eHr4fl (lIC), yqprrbrBarouar qBreHZe cyulecr BoBanzr a4cop6rruoHHolo



fpaHr4rrHofo cJror cMa3KLr Ha rroBepxHocTflx TpeHHfl IIC v efo pa3pyu eHVf noA

AeficreueM cABr4 ra. VxasaHHoe flBJreHkr e oKa3brBaer Bo MHoroM orrpeAentrouyro

ponb Ha pacnpeAeneHr4e KoHTaKTHbrx 1ar'reukrir, B collp,axt eHkrflx, pa6orarctul4 x co

cMa3oqHbrM MarepnarroM (CM), r,r MoAeJrA, ero orrr4cblBaroull4e, HaxoAflTcfl ToJIbKo Ha

3Tarre $oprr,rzpoBaHpr.fl B suly cnoxHocrr4 rrpoueccoB. HecouHeHHyIo HoBI43Hy

rpeAcraBJr.fleT v To, r{To aBTop AoBen rrpeAno)KeHHyro MoAenb Ao ypoBHt,

ro3Bonflroulero [pr4MeHflrb ee B r4H)KeHepnofr ilpaKTlrKe. Taxxe HoBI43Hy pa6orsr

$opvupyror: pe3ynbrarbr oKcrrepr4MeHraJrbHbrx 14 ccneA or,aHuil BIrvrflHr4r

|IpOTI4BOI43HOCHbIX KOMITOHeHTOB B MaCnaX pa3nI4r{HOfO Ha3Haq eHVfl

(ran4ycrpuanbHbrx, rr4ApaBrr4qecKHX v MoropHrrx) Ha paSorocnoco6Hocrb

fLrApoIIdHaMI-4rr,ecKofo rroAru14rrHr4Ka cKoJrb)Ke}lr4fl,; KoHIIefIUJIfl oIIeHKLI pecypca

cJro)KHoHarpy)KeHHbrx lIC, orJrr4qaroruarcf, TeM, r{To ocHoBaHa Ha onpeAerqrcuefr

ponr4 CM B npoqeccax r43HaLuvrBaHr4fl, H 3Kcrrepr4MeHTanbHo-pacqdrubrx MeroAax ux

MoAenr4poBankrfl,; pe3ynbrarbr orreHKr4 BIrvflHufl rrpornBot43HocHblx ceoficre CM Ha

cKopocrb v3HaltvBaHr4fl, pecypc v rr4ApoMexaHr,{qecKr4e xapaKTepvcrvKr I1C

ryp6ouopuHeBbrx Marrr4H Ha rpr4Mepe ABr4rarerefr BHyrpeHHero cropaHnr vr

ryp6oreHeparopo, r{ro ro3Bonqer perxarb o6parnyro 3a1aqy co3AaHZe

rroBepxsocrefi rpeHr4fl IIC kr CM, o6ecneqnBaroulzx rpe6yeurrfr pecypc;

3aKOHOMepHOCTb r,r3MeHeHVrfl, Kpr4Tr4rreCKOfO 3HaqeHr4s XapaKTepVCTVKr4 pe)I{HMa

pa6orrr IIC B 3aBkrcnMocrr4 or ypoBHr rrporkrBor43HocHbrx ceofrcrn CM.

Teoperu qecKafl r{ fipaKTr{qecKafl 3Haqr{Mocrb [oryqeHH [,rx pe3yJr braro B

feoperr4qecKatr 3Haqr4Mocrb pa6orsr 3aKJrroqae'rcs B pa3BVTWt4 Me'rolloJrot-vrvl

pacuera LL4HaMr4r{ecKr4 Harpy)KeHHbrx rroArur,rrrHnKoB cKoJrb)Kelrvrfl. rypSonopuHeBbrx

Ma[rr,rH. PasezBaeMble n pa6ore reoperr4qecKr4e rroJroxeHl4q, KoHIrerxJkrfl rlo3BoJlt]or

rIo-HoBoMy B3rJlflHyrb Ha pe3epBbr rroBbrrrreHLrfl rroKa3arelefi saAdxnocrr4 Maulr4H,

HMelolrlr4x B csodNa cocraBe noAur4rrHr4Kr{ cKoJrb}K eHnfl,.

Pesynrrarbl pa6orsl zMelor H ilpaKTnqecKoe 3HaqeHr4e. Paspa6oraHHoe

rporpaMMHoe o6ecneqeHHe (lIO) BHocprr Br(naA B pa3Br4Tvre rpr4KJraAHbrx

I4HCTpyMeHTOB tIpOeI(T VTpOBAHIiL rroArrrr4nHr4KOB CKOJrblr( eHr4fl, [peAnafaeMbre



TexHr4qecKue perreHr,rr AJr' c creM $r,r,rffipaqzra MacJra r4Meror nepcneKTuBbl

BHeIpeHVr B npor4 3BOACTBO.

flolyveuuue n pa6ore pe3yJrbrarbr 3Haqr4Mbr I.rr pa3Br4Tr4s, Hayvuoi

cnerlr4urn6Hocru 05.02.02 - MaruuuoeeneHve, cr4creMbr [prrBoAoB v Aerafltul MaIlrr4H,

rrocKonr'Ky oHr4 BHOCTT BKJTaA B paepa60rxy reopui, MeroAoB pacr{eroB z

npoeKTr,ipoBaHvfl MantuH, cxcreM [pr4BoAoB, y3noB n lerateit Marrr4 H.

Jluqnuft BKJTaA aBTopa

ocuosHHe HayirHLre pe3yn;Tarbr nucceprairuu ony6maxonanu n pocc,rfi crux
(17 ctarefi B xypH€rnax r43 repeqHr BAK) u aapy6exnr,rx (l l crarefi B xypH€rrax,

BxoArrrlr4x e 6a3r'r <Scopus> u <web of Science>) perreH3r.rpyeMhrx HayqHbrx

u3raHuflx, fipr4 r.{acruv aBTopa pa:pa60rauo 5 rarenroe Ha rroJre3Hhre li,orel'Lu u 12

nporpaMMHbIX KoMrIJIeKcoB' Ha KoTopble floryr{eHEl cBI4AeTeJILcrBa o pe ,IcTpaI]I4n.

Bom'''uHcreo ny6nzraqrzi A Meror ccbrJrKy Ha noAAepxKy $on4arnnr, Bo Bcex

ny6,rnraqzrx orMerreH aeropcrraft nr,ra4. Ha ocHoBaHr.ru 3Tr4X CBeAeHr.rfi, a rarxe ua

ocHoBaHr4r4 aHaJrr,r3a coAepxaHr4r ny6nuraqufi Mo)KHO yrBep)r{Aarb, qro HayqHat

HOBr,r3Ha Ancceprarlr4oHnoi pa6orrr lr Bce BbrHocr,rMbre Ha 3anrnry noJroxeHr,r,

orpaxaror ,rrz'{HHfr BKJTaA cor,rcKareJrr B fipoBeAeHHbrx Hayr{Hbrx rzccJreAoBaHvrx.

Percomeu4aqux tto ncnoJrb3oBaHIrK) pe3yJr],TaroB r,r BbrBoAoB gr.rccepraquoHuofi

pa6orsl

llolyveHuue B Ar4cceprarluonsofi pa6ore JlenaHosa z.f. reoperuqecKue

noJroxeHr4r r4 pe3ynETarbr gKcnepr4MeHT€UrbHhrx rrccJre.qonaHrafi no:so,'rsrcr:

- o6ecnequrr Ha paHHI,IX 3Tarrax flpoeKTr,rpoBaHfit peueHr,re KoMlreKca 3aAaq

no ooecre'{eHraro Hagexnocru cJroxHoHarpyxeHHbrx conprxeuu[ MHOfr4X

TYP6ONOPNUCNTTX MAIIII4H TAKI4X KAK: ABI,ITATEJII4 BHYTPEHHETO CTOPAHI4',

KoMnpeccoplr, ryp6oarperarbr, Hacocbr 14 Ap.

_ MOAEJII4POBATb PA3II,II{HbIC YCJIOBI,I' PA6Orrr CJIOXHOHAIPYXCHHbIX

norlrr4nHr'rKoB cKOTEXeHV.S, pa:pa6aruearb peKoMeHrarr[Lt no Kpnru qecK14M

pexaMaM pa6orsl, orleHzBarL u o6ocHosrrsarb rexHur{ecKve pe[reHr.rr,



- co3AaBaTb a MoAnouur4poBaTb KOHCTpyKrlrrr4 cJroxHoHafpyxeHHr,rx

norlrr4nHr'rKoB cKonbxeHr.t r c [pr,rMeHeHu eM pa3pa60TaHHofo llo, perxarb

onTI4MI,I3aI{14 OHHLIe 3a.qaqr4.

Pesy,rrrarrr .qr4ccepraur{u rraoryr 6rrrr peKoMeHAoBaHLr Ars r4cnorb3oBaHr' B

yveourrx ueJrrx [pr4 [oAroroBKe crreqn aJrr,rcroB e o6,,Iacrz npoeKTr,rpoBaHr4' ri

3KCnJIyaTaul414 MarrrllH, Hanpr,IMep :

- paspa60rannoe llo r4Jrr{ ero cfleqrraJrbHo aAanrr,rpoBaHHbre Bepcr4r4 Mofyr
I4CnOJIb3oBarbct B HayqHo-r4 ccJleAoBaremcxofi AetreJrbHocrll cryAeHToB 14 npr4

BbrnoJrHeHr4t4 BbrnycKHBrx xnarzszxaquonurrx pa60r rcex yponnefi rroAroroBKr4,

- Arrr yuy6neHra-a LgyqeHufl npoqeccoB, BJrr4rrorlux Ha rexHn qecKoe

COCTO'HI4E NOITIUIHI,IKOB CKOJIEXEHA' PA3NAIIHbIX MAIIIAH MOryT 6IITI
ucnoJrISoBaHLl [peAJIoXeHHbIe rexHI,IqecKI4e peureHlts K zclErrareJrbnofi ua ruse
l4A-5018.

3aMeqauuq no Ar{ccepraquousofi pa6ore

llpu o6qei noJroxr,TeJrbHoi oqeHxe Ar4 cceprarrr4 oHuoi pa6o*r r,rMercrc,

cJleAytoUIue 3aMeqaH|,|f :

l. B Aricceprarlvrr upeAcraBJreHhr t4HTepecHLre 
'Kc[epr4 

MeHTaurbHbre

PC3YJIbTATbI U NPCAJIOXEHA KOHIIEruIZ' OIIEHKI' PECYPCA CJIOXHOHATPY)KCHHbIX

rroArrrLr nurlKoB cKoJrbxeHr.tr (lIC) nopurHeBbrx I,r po.ropHhrx MarurrH.

Xorelocr 6rr, vro6sr aBTop [orcHrrJr KaK v3MeHr,rrcr ero rr4cceprarlur, ecJrrj

BO3HZKHET TTCO6XO4IAVTOCTb B OIICHKC PCCYPCA CJIOX(HOHAIPYXEHHbIX NOAIIINIIHI4KOB

xaveHur (lIK)?

2' llpu Bo3Ht4KHoBeHfia pexvMa rpanuvuoff cMa3Kr4 6on'uyrc porb Haqr{Haror

zrparb rennoBEle npoqeccbl, KoropEle npu HeKoropbrx ue6,raronpzrrHr,rx ycJroB,rx
MOryT IIPI4BOAI4Tb K 3AAI4PY B NOAIXIINHI4KAX CKOJI6)I(CHI,Iq I, OTKA3Y MAIIII4HbI.

I4s Azcceprarlkrvr He

rrpeAnaraeuofi MeronzKe

froArIIUIIHt4 KOB CKOJIrX enug?

tcHo, KaK yrlr4TbrBaercq 3TO O6CroqrenbcrBo B

MOAenr,{poBaHZr n3HAUtHBAHL4'- cJroxHoHafpyxeHHbrx

3' r4s Al4cceprarJ^r4 HescHo' qeM o6ycnoBJreH nsr6op cMa3or{Hbrx MarepkraJroB

T,Nfl |rP O B CA EHVIfl 3 K C II C P 14 M C HTAJI b H bI X H C C JI CA O SAHU\I?



4. B $opuynr4poBKax sa1as v BbrBo.qoB Arlcceprarlr4oHnoi pa6oru aerop

cMerrlaer aKueHrbr B cropoHy po4creeunofi creqv€LnbHocru - 05.02.04 <TpeHue l.r

I43HOC B MarrrnHax)). Tor4a, xar cJreAoB:uro 6r,r axqeurupoBarr, BHr,rMaHue Ha

o6sexrax Malxr4Hocrpoe Hufl vr Ha pe[reHr4rx, cnoco6crnyrorlr4x noB;rrleHr,rrc ux
na4dxHocru z pecypca.

orMe'reHHHe 3aMeqaHr4r He li3MeHrror o6qei roJroxr,rre'rbHoft orleHrcu

Ar4cceprarlzoHnofi pa60ru 14 He cHrzxaror ee Hayvnofi u npaKTvqecKofi qenuocru.

3arc.nroqeHue

luccepraquouHar pa6ora JleeaHosa zropr feuna4beBr4r{a Ha cor4cKaHr{e

yveuoi creneHr'r AoKTopa rexHr4qecKLlx HayK npeAcraer.ser co60fi 3aKOHqeHHyrO

HayrrHo - Ga,rzQuxarlr4oHHyro pa60ry, e roropofi Ha ocHoBaHr4t4 Br,rrloJrHeHHbrx

aBTopoM I'tccreAoeaHl'Ifi' fiorytieHH HoBbIe pe3ynr,Tar6l, B coBoKy'Hocrkt,

lpeAcraBJrrrorqlre co60fi perxeHue eaxHofi nayvnofi npo6levu no

coBepueHcrBoBaHl4lo MeroAa pacr{era pecypca cJroxHoHaFpyxeHHr,rx conpaNeHufi

Typooflop[rHeBblx Ma[rI,IH Ha paHHZX 3Tarrax vx tlpoeKT]apoBaH:afl) BHeApeHZe

Koropol4 BHocI4T 3Haql4TenbHblfi BKnaA B pa3Blrrve crpaHbr H r4Meer cyulecrBeHHoe

3Har{eHVe Anfl, coBpeMeHHOrO MaIrrHHOBeAeHr4fl V [paKTr4Kr.r ilpoer(Tr4po BaHvrfl.

luccepral]I4oHHar pa6ora o6tagaer BHyrpeHHr4M eAr4HcrBoM, corep)Kr.rr HoBbre

HayqHble pe3ynbrarbl v TIOJIO)Ke Hkrfl, BbrABHfaeMbre Ln'_ ny6nuuHofi 3aulr,ITbr, t4

cBl4AerenbcrByer o JIZTIHOM BKnaAe coHcKaTeJrr B Hayr(y vr pa3BUTr4e CTpaHbr.

TaxnNa o6pasovt, IIo aKTy€ilbHocrl4 14 o6renry BbrrroJrHeHHbrx accJreA oBaHuit.

HoBH3He, AocroBepHocrl'I, HayvHofi 14 npaK'raqecrcofi 3Har{t4Mocrr4 11onyqeHHbrx

pe3ynbraroB 14 BbIBOAoB, Al4cceprarlzoHuan pa6ora lesaHoBa I4.f . <<oueHxa pecypca

cJIolI(HoHarpyxeHHbIX corlp,fl)Kesvtit ryp6onopnHeBblx Ma[rtzH c yqeroM ceoficrs
cMa3orrHbIX Marepl4aJroB rlpv MoAenr4poBaHr4r{ r43HailtkrBaHnfl>> COOTBeTCTByeT

rpe6on aHr4flM BAK PO, npeAbflBrqeMbrM K AoKropcKr4M nucceprarlp1rM, a ee aB.r.op

reeaHoe zropr feHHaAbeBHq 3acnyxllBaer rpncy)K AeHkrr yveHoil crerreHg Aor(-ropa
TexHI4t{ecKLIX HayK ilo cileqzaJlbHocrl4 05.02.02 MarunHoBeAeHI4e. cr4creMbr

frptrBoAoB 14 lleranu Marur4H (rexuuvecKHe Hayxra).
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