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oSraqHaJlbHofo orrloHeHTa KaHAHAara rexHr4rrecKrrx HayK MarcnMoBa
ft-,ea IeounAoBLIqa Ha Ar4cceprauuoHHyro pa6ory X6anona Hururrr
CepreeBHr{a Ha reMy: <06ocnoBaHr4 e napaMerpoB cerapr4pyrouero
3JleBaropa Kapro$eney6opo.rHbrx MarrrHH)), npeAcraBneHHylo K 3arrIHTe B

Aacceprarlr4oHHufi coBer L 220.057 .03 rpu SeaepanbHoM
focyAapcrBeHHoM 6roAxerHoM o6paroBareJrbHoM yqpe)KAelvrv Bbrcurero
o6pa:oBaHkrfl <PssaH cxuit rocyAapcrBeHurrfi arporexHoJrorpr.recKr,rfi
yrivnrepcHTer HMeHH n.A. KocrnrqeBa)) r{a cor4cKaHHe yveHofi creneHn
I(aHAI4Aara l'exHHqecKHX rJayK rro crrerrnaJrbHocrn 05.20.01 - << fexr{oJrornn
H cpeAcrBa MexaHr43arlvrkr eerbcKofo xosfl ficrBa))

l. AnryaJrbHocrb reMbt Ancceprarlntl

fuccepralluoHHat pa6ora nocBfluleHa HccneAoBaHulo npyrr(oBbrx

3JIeBarOpOB r43 KOMTIO3I4THbTX Marepr,raJroB npr4MeHI4TeJrbHO K rrpoqeccy
cenapaWrr B xaproQeney6opor{Hblx Marur4Hax. llpyrr<oBbre sJreBaropbr

6olee cra JIer flBJl.lrorcr caMbrM pac[pocrpaHeHHbrM cenapr4pyroqr4M

opraHoM. L[Iupoxoe ilpl4MeHeHr4e oHr.r [onyqprnrz BcneAcrBr,re [pocrorbr
I{ot{crpYKupu.t kr Bo3Mo)KHocrr4 noAbeMa ce[apnpyeuofi Maccbr rroA

onpe/IeJIeHHLIM yfJIoM. OcuouHbrM Ma'repr4aJroM, Hcnonb3yeMbrM B

I(or{crpyKul4n 3rleBaropoB xaproQeney6opoqr{brx Ma[rHH , flBltflercfl craJrb.

flpta pa6ore rpyrKoBblx 3JreBaropoB e$Sexrr4BHocrb orAene Hvrfl.

[oqBeHHbIX npuvrecefi sBrrsercr HeAocraro.{Hofi. Kpoue rofo, cror4T

orMerurb 3HaqnTenbHylo 3HeproeMKocrb rpouecca y6opra r<apro$eJrs.

Cerraprapyrolrlne paSourae opraHbr KaproQerey6opouHbrx MatuHH

sBJlsrorcfl ocHoBHbIMH norpe6uTeJr.rrMr4 3Heprr4r4 B r<aproSeley6opoqHoM

ronr6afine. Hacro.f,Irllzfi rlepeBopor B o6lacrn ceJrbcKoro xossficrsa
rIpoI43OIIIeJI C TIOf,BJIeHUeM KOMrrO3r4Ur4OHHbrX MaTepHaJrOB, KOTOpbre

o6laAaror raKI4MH ceoficrBaMH, KaK BbrcoKaf, yAenbHaq npor{Hocrb,

cronrcocrs K Koppo3Hr4, cnoco6Hocrb K Bocrrpr4rrulo yAapHbrx v
nr,l6parlnoHHblx Harpy3or(, ruarsrfi yAenrurrfi Bec v r.A. Hcilorrb3oBaHne

KoMno3HrHbIX rlpyrKoB Ha ocHoBHoM oneBarope rcaproQeney6opovHofi

MauI,IHbI orKpblBaer AolonHr4TeJrbHbre Bo3MoxHocru pa6ouenry opraHy,
qro cnoco6crByer KaqecrBeHHoMy ynyqueHnro npouecca cenaparJwvr

nor-rBbr 14 cHH)KeHr4ro noBpelK ilouuh xny6uefi xapro$enr.

2, Creneus odocuoBaHHocrn HayqHbrx rroJroxeunfi, BbrBoAoB

rr peKoMeuAaqnfir AocroBepHocrb r4 HoBn3Ha [oJryqeHHbrx

pe3yirbTaToB



O6ocnoBaHHocrb vr AocroBepHocrb pe3ynbraroB noArBepxAeHa

npI4MeHeHHeM coBpeMeHHbrx craHAaprHbrx u paspa6oraHHbrx Ha vx
ocHoBe rIacrHbIX MeroAI,IK, a ranKe ceprr,r$r4rlr{poBaHHbrx npra6opon.

Brtnogrt, lonyqeHHble B xoAe r4ccneAonaHufi, troATBep)KAarorc{

cxOAI,IMOCTblO TeOpeTI,IqeCKHX Vr 3KCnepr4MeHTaJrbHbrx pe3ynbTaToB

(pacxoNAeHne cocraBuno 5%). Pesynrrarbr AncceprarluoHHofi pa6oru
cofnacyrorct c paHee [onyqeHHbrMr,r pe3ynbraraMH ro reMarr4Ke

HccneAoBaHHt, ony6nHKoBaHHbrMH B neqarvr, v npotunn aupo6arruro Ha

Fr ayq Ho-rr par(Tr4Lr ec KHX rcouSepe Fr uHfl x.

OcnoBH r,re floJIolKeIIvtfl. B bI BO/IbI V per(oMeHIJaLIvlv

AI,ICCOpTaIIHOHHOfi pa6Orrr rBJrrrlorcr FroBbrMH, oHH rroJrHocrblo BbrfeKar.or

14 3 p e3yJI braro B Te operr4 q ec K HX H oKc nepr4M e HTaJr bHbrx r4 c cn eA osauuir, .

BunoA I f,BJl.aercfl KoHcrarnpyrorrlr4M vr coorBercrByer nepnofi

3aAaqe HccnenosaHr,rfi .

BrlsoA 2 ocHoBaH Ha reopernqecKux HccneAoBaHuflx Kr4HeMarHKH

KoMIIoHeHToB xaproQeJlbHoro Bopoxa rrpu sogAeficrBr4vr KoMrro3r4THbrx

rpyrKoB r4 coorBercrByer nropofi 3aAaqe uccneAonasufi.

BunoA 3 I4Meer HoBr43Hy 14 coorBercrByer rpeuefi 3aAarre

HccJreAosaHail.

llsr nol 4 Hnaeel HoBH3Hy, 3r(cnepuMeH'raJrbFro o6ocHoeaFr

coorBercrByer LrerBeprofi 3aAaqe 14ccneAosaHrafi .

BunoA 5 flBJlterct KoHcrarr4pyloruHM vr coorBercrnyer n.srofi

3anaqe.

3. 3Ha.ruMocrb AJrfl HayKr{ r{ [paKTr{KH floryqeHHbrx pe3yJrbraroB

B Al4ccepraprvr H.C. X6aHoBa rrpeAcraBJreHbr pe3yJrbrarbr,

o6 ta1aroilIu e Hayq H ofi Ho sHsn ofi , r4M ero ilIu e [paKTHr{ecKyIo 3 H ar{ r,rM o crb :

aHaIrvrrl4r{ecKl4 e 3aBvrcvrMocrl4 B3ar4Mo 4ei4crsus ilpyrKoB vr3

KoMrIo3HTHoro Marepl4 alra c KoMnoHeHTaMr4 Kapro$enrHoro Bopoxa;

- aHaJI urvrqecKne 3aBVeHMocrH ceofi crB KoMrro3r4THbIX Marepr4€uroB

[Jrfl npyrKoBbrx 3Jrer]a'ropoB rcaproQe,rrey6opor{Hbrx Mar.uHH.

I-la ocHoBaHVV rroJryqer-rFrF,rx cot4cKareJIeM, Teoperur-tecKHX vl

npar(THqecKr,rx pe3yn bTaToB, npeAcTaBnflIor.rIHX npar{T14r-rec Kyro

3HaqHMOcrb, rpeAnolKeHa KoHcTpyKur4fl cenapHpyroulefo 3neBaTopa

xaproSeney6opo.rHofi Ma[rHHbr c r4crroJrb3oBaHneM KoMrro3HTHbrx

MaTep14aJroB.

Pe:ynrrarbl AHcceprarrr4oHHoro HccneAoBaHHq Moryr 6urr
pIcIIoJIb3oBaHbI rIpH pazpa5orKe HoBbrx cerapupyrorqvx pa6oqr4x opraHoB



Kapro 0 eney6opor{Hblx MaIrII4H.

4, OqeHrca coAeplmaHufl Aucceprarlnu, ee 3aBepueHHocrb B

ueJroM I{ 3aMerlaHufl rro ee oQopvureHuro.

[ucceprarlr{oHHafl, pa6ora H.C. X6aHona cocrol4T vrs BBeAeHI4s,

n.flrvr rJraB, 3aKJrroq eHvrfl. (o6rqux nunogon), crlacKa nl4Teparypbl vr3 136

rlaHMeH osauufi., r43JroxeHa na 140 crpaHr4qax c [pnno)KeHI4{MI4, BKJI}oqaer

5TpucyHKoBu8ra6nHII.

Bo BBeAeHnH o6ocsoBaHa aKryaJrbHocrb reMbl, c$opruynnpoBaHbl

rlenb pa6orsr v ee HapoAHoxogsficrBeHHoe 3HaqeHHe. flpnne4eHbl

ocHOBHbre noJroxeHI4s, BbIHocHMbIe Ha 3aIqHTy.

3aueqsHun no eeedeHun:

1 . He flcHo, roqeMy aBrop roBopr4r o HeAocraroquofi

oSSeru,rBHocru orAeneHvrfl, rrorrBeHHbrx npuuecefi ToJIbKo rIpI4

IloBblrrleggofr BJIa)KHocrI4 rrorrBbr, rIoHI4)KeHHafl BJra)KHocrb norrBbl TaKXe

Bruqer Ha cerapnpyrouyrc ciloco6socm.

B nepnofi rJraBe - <<AuaJrr{3 pa3BnTr{fl cerapupyrcurx opraHoB

napro$e;rey6opo.tH[,tx MauruH>) - paccMorpeHbr rexHoJI orur4 Ma[IHHHoff

y6opxra rcaproQeJrfl, raKxe 6rrn rroBeAeH alanv3 cyurecrnyroulefi

xaproSeney6opovHofi TexHHKtt, pa1oqHx opfaHoB H [pHMeHfleMbIX B HHX

MaTep14aJroB.

3uueqaHun no nepeoil zilune:

l. Vz aHarrv3a trpHMeHeHHr KoMno3r4THbrx rrpyrKoB n :apy6exHblx

xovr6afrHax, He scHo rrpnMeHqrorcfl lrr4 oHH B opfaHax [epBnr{nofi

cenapaul,4vr.

2. llpn aHaJrr43e cyilIecrByroulr4x cenapl4pyroIrIHX 3JIeBaTopoB

MaruHH cneAoBaJro 6rt [poaHarll43l4poBarbxaproSeney6oporrHbrx

KpenneHnfl rrpyrKoB K rrpHBoAHbrM peMHflM.

3. He flcHo, nolreMy aBTop npn aHaJrH3e Marepl4€uloB p.nfl

xapro$eney6opor{Hbrx MarrrHH (crp.30) yrroMnHaer cranv l.nfl corna

p a:6pu3rr4 BaH vfl fl iloxr4 M HKaro B 14 )K HAKr4x M 14 HepaJI bH bIX /Ao6pe suit?

Bo nropofi rJraBe - <<TeoperuqecKoe odocsoBaHue [apaMerpoB

rrpyTKoBbrx 3reBaTopoB r{3 KoMno3HTHbrx MaTepnaJroB Ha

maproQe.rrey6opo.rHbrx Marur{Hax)) npeAcraBJreHa pa:pa6oraHHas

r(oH cTpyKTHBHO-TeXHOJrOfr4qeCKaq CXeMa rrpyTKOBOfO TTOJIOTHa OCHOBHO|O

oneBaropa. llpone4eHbr reoperr4r{ecKue HccneA oBaHHfl, KI4HeMarI4KH

KoMrroHeHToB xapro$eJrbHoro Bopoxa rrpu no:4efi crBvru KoMno3HTHbrx



frpyrKoB, a raKxe olpeAeJreHbr npofH6br [pyTKoB [pr4 IluHaMvIqecKoM

Bo3Aefi erBr4r rny6uefi.

3aMertaHufl no qmopoit zttaee:

1. Ha pHcyHKe (crp. 38) orcyrcrByer rroApucyHorrnafl, rroArrncb.

2. Ha pncyHKax 2.6 vr 2.7 (crp. 48,49) orcyrcrByror eAr,rHurlbr

H3Mep e Hr4fl, BeI I,ITII4H .

3. Ilpra pacqere nporn6a xovrno3urHoro rpyrKa npr4 yAape or cuJrbr

Trxec'ru KoMrroHeH'ra rcny6rieHocHoro nJracra cneAoBaJro 6rr, o6ocHoBarb

Bec Kny6HesocHofo rrJracra.

B rperuefi rJraBe nMeroAHKa 3KclrepuMeHTaJrbHbrx

HCCJTeAOBaHHT{ CBOr{CTB KOMTTO3HTHbTX MaTepIraJrOB, U

aQ$enruBHocrrr SyurcunoHr{poBaHrr cerapnpyrcuux sJreBaropoB H3

KoMr03rrrHbIx Marepr{aJroB Ha rcaproQe;reydoporrHbrx MarrrHH ax))

onHcaHbr rrporpaMMa gKcnepr,rMeHTanbHbrx r4ccneAosaHufi, Koropafl

BKJIIOTI aJr a Cn eAyro rrlHe ocHoBHbre HarrpaBneHr4,fl :

- r4cereAoBaHHe [porrHocrr4 coeAuHeHvrfl. ynpyfr4x KoMrro3r{THbIX

npyTKoB c MeTaJrJrHr{ecKHMH 3aMKaMH;

- HCCJTeAOBaHHe Ha cOnpOrr4BJreHHe yAapy KOMnO3HTHbIX npyTKoB;

- 14ccJreAoBaHr4fl uzru6a ru6xnx rrpyrKoB t43 KoMno3HTHoro

Marepnana npu Aeficrew erarnqecKux Harpy3oK;

- HccJreAoBaHHs rpaeKropufi ABr4xeHHfl r<ny6Hefi xapro$enr npu

[oAopacbrBaHr4v Ha noJrorHe r43 KoMrIo3HTHbrx npyTKoB.

3aMequHun no mpemueil zJtune:

1. B orrveaunvr o6rerra r4ccneAoeaHHfi cneAoBaJro 6u yKa3arb

napaMeTpbr cen.apvpyrcIllefo sJreBaTopa, Halpr,rMep, Bec rroJrorHa

3neBaTopa.

2. He fl,cna cxeMa pa3Merrlenprfl, pon?rKoB rrHTeHcn$zxaropoB noA

rr oJrorHoM ceilapnpyrouero 3JreBaro pa Ha rapro QeJreKonareJre KTH-28 .

B qerBeplofi rJraBe <Pe:ylbrarbr 3Kclrep14MeHTaJIbHbIx

r{ccJreAoBaHnii MoAepHr{3HpoBaHHor-o 3JreBaropa c KoMrro3urHbrMH

n pyrKa vrvu) rrpnBeAeHbr pe3ynbrarbr oKcnepuMeHraJr bHbrx H ccJIeAo sauu fi :

npoqHocTr4 coeAHHeHufl, KoMrro3r4THbrx rrpyTKoB c MeTaJIJrI4rlecKI{MH

3aMKaMr4, [onyqeHa cpeAHqf, BeJrrrqr.{Ha y.uapnofi Bq3Kocrr4 o6pasqon v3

KoMno3urHoro npyrr(a, ycraHoBJreHbr 3HarreHr4fl ugru1a npyrl(a npn

so:Aefi crBur4 Harpy3oK.

3aMeqaHufl no qemeepmoit zflane:

1. Pesynrrarbr r4ccneAoeaHufi uporu6a npyrKa ilpr4 MaKcHM€uIbHo



Bo3Mo)KHOfi Hafpy3Ke Ha rrpyroK oKoJro 50 H rroKa3brBaror npofl,I6 oKono

0,012 v, rrro Mo)Ker BbI3Barb norepl,r rcny6Hefi.

2. llpz HccneAoBaHr4r.r rpaeKr opuvr rroJrera r<ny6Hefi rIpH pa6ore

rcap'ro$erreKonarers Ha 6oKosuHax cneAoBaJlo 6u pa3Mecra'rb

MacuraoHylo cerKy.

B nsrofi r-JIaBe <SnoHoMI{qecnufi eQQercr rpI{MeHeHufl

cerapH pyrouero 3JreBaTopa c rpyTKaMH I{3 KOMII03I{THOTO

MaTepr{aJra)> ilpoBeAeH pacr{er croHMocTH cellapllpyroulefo 3neBaropa c

npyrKaMn v3 KoMno3HTHoro Marepuana 14 3KoHoMnqecKoro a$Qexra ero

npHMeHer-r Hfl.

3aMeqaHun no nflmoit znuee:

1. He rcHo, noqeMy pacrrer rexHrzKo-gKoHoMurlecKoro eQSerra 6rtn

rpoBeAeH Ha nnouaAb 60 f&, xors rrJraHoBas roAoBat Harpy3Ka Ha

rcapro$eJreKorareJlb 40ra.

5. OueHKa llucceprauuounofi paborsl B qeJroM

Pa6ora BbrrroJrHeHa Ha AocraroqHo BbIcoKoM ypoBHe c

Hcnonb3oBaHr4eM coBpeMeHHbrx r4ccneA osauuir, vrrrlocrpl4poBaHHrIX

pHcyHKaMr4) Sororpa$nxvu v cxeMaMH. OSopiuuIeHHe AucceprarJm He

Bbr3brBaer cepbe3Hbrx HapeKa svtit vt coorBercrByer rpe6on aHVflM

rj op M arz B Ho-TexH n qec Kr4 x AoKyM e HToB. /lu ccep rauvn HanvcaHa xopolunM

r3brKoM, rro3Bonqroulr,rM rroHflTb cylrlHocrb kulralaeuofi upo6leMbl. Ha

ocHoBe ronyqeHHbrx AaHHbrx rpaMorHo cSopMynHpoBaHHbIe BbIBoAbI.

Pesynrrarbr BHeApenkrs. npeAnaraevofi ycraHoBKI,I rIoATBep)KAeHbI

coorB eTcTByrouII4MI4 AOKyMeHTaMI{.

OcHosHsre noJro)KeHvrfl vr pe3ynbrarbl HccneAosaHnfi Aono)I(eHbI t4

o6cyx4eHbr Ha Hayr{Ho-rrpaKrr4qecKr4x xoH$epeHlrl,Itrx upoSeccopcKo-

npeloAaBareJrbcKoro cocraBa, aenr4paHToB kr cryAeHToB PqgaHcKofo

fATy HM n.A. Kocrstqeea (2017r, 201 8r), vr Ha MexAyHapoAHbIX

r{ayr{Ho-rpaKrnqecKux rcoHSepeHungx PqgaHcKofo fATy HMeHH n.A.

KocrrrlreBa (20 I 8r, 2019r, 2020r). f{unronaaHr SraHala Bcepoccnncrcoro

r(or{Kypca Ha nyqruyro HayqHyro pa6ory cpeAl4 cryAeHToB, acnvpaHroB H

MonoAbrx yqeHbrx Bbrcrrrr4x yue6nllx 3aBe pleruuit MuHucrepcrBa ceJlbcKoro

xogqficrna Poccuficrofi OelepaL\w (20I9r), o6laAarenb rpaHra KoHKypca

(YMHI4K) (2019r).

6. fIoATBeplnAeHHr ony6lnnoBaHHblx ocHoBHbIx pe3yJrbraroB B

Hayquofi reqaru H coorBercrBue aBTopeQepara AnccepraIII{H

OcnosF{rle [oJro)KeHufl. Ar4cceprar\krvr ony6nzKoBaHbl B ileqarl4 B 9



Hayr{Hbrx pa6orax, vg HHX 4 crarbu B I4crorIHrIKax, BKr}oqeHHbIX B

<flepeveHb poccuficKr4x perreH3r4pyeMbrx Hayr{Hbrx xypHaJIoB, B Koropblx

AonxHbr 6rnr ony6nr,rKoBaHbr ocHoBHbre HayrrHbre pe3yJlbrarbl

Al4ccepta\wit Ha coLIcKaHIae yrreHhlx creueuefi AoKTopa v KaHAI4Aara

HayK) BAK P@ ra I ny6nuKarlr4r4 B rrrypH€ule, I4HAeKcI4pyeMoNa e 6ase Web

of Science.

7. 3arc.nrcqeHHe

fnccepra\Hfl X6aHoea HHxuru CepfeeBl4qa flBIrflercfl,

3aKoHLreuHofi HayqHo-rcnzurra$HKaur4ouHofi pa6orofi, Koropas no

aKTyaJrbHocru, HoBH3He v npaKTr4qecrofi 3HaqHMocrH, a raKxe o6servry

BbrnoJrHeHHbrx HccneAonauufi coorBercrByer KpnTepr4flM, H3JIoxeHHbIM B

ryHKrax 9, 10, 1 I , 13 v 14 <lloroxunnfl o npncpr( lreHr4r yr{eHbIX

cre reHefi )), yrBepx(AeHHoro rrocraHoBJreHueM flpanureJlbcrBa Poccnfi crofi
(De4epawrkr or 24.09 .20 13 r. J\b 842, a ee aBrop, X6aHos Hnxura

CepreeBr4rr, 3acny)Kr,rBaer [pr4cy]K ;ieH:zfl, eMy yuenofi creneHl4 KaHAvlrara

rexHnrrecKr4x HayK rro c[equ€urbHocrr,r 05.20.01 - TexHoJIorI4I,I 14 cpeAcrBa

MexaHr4 3arfnr ceJrbcKo ro xogqfi crBa.

O$rauuannurrfi orIIoHeHT

<<Tpaxropu, aBToMo6ulu v

<I,lNenc Kafl rOCyAap clBeH H a.rr

KAHALIAAT TEXHAI{CCKI4X HAYK, AOUEHT rcAQEAPST

ceJrbcKoxo3t HHbIe MaIuI4HbI)) O|EOY BO

CEJIbCKOX afl aKaneMl,Ifl)).
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