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34.KJIIOqEIII4[]
A6zAoea A64r,rna4urpa Ouapouuva, 11ol{T.opa Tex!rHLrecKux Hayr(,
npoQeccopa, ?r(cnepra AHcceprauHorrHot-o coBera !.05.19.596 npr_r
I(uprurscltorur HauHona,'rbt-roM ar-paptjot\4 yHHBepcHTere r4M. K.14.
Crrp:r6uua u Ktrprur':crto-poccur)cxov CraerHcr(oM yHrzBepcHTere no
rficceprau14r.r Kapacaprona Vpmara ?pr<zu6eroeuua Ha reMy
<l)a:pa6orrca h o6ocHoBaHHe ocltoBHbtx tlapaMerpoB MaulHHbr AJu
nepepa6o'rrcl npoayr{t.oB 3epr{a), npe,qcraB,r e H H ofi Ha coHcKaHue
yucrr0ii creneHH KaHrilhrara rexHrzqecKhx FrayK UO C freuH ajrb Hocrt4
05.20.01 ., 'rcxtroJtonlH H cpeltcrBa l\,texau 3aurat cenbcKoro x03riicrBa.

l)acc vo-rpe s I I pe/lcra BJre H Lryrc co uc Kare,r ev l(apacaprona Vpl,rara
3prcnu6erronuLra afi ccepraur4ro lpHue,r K cneryroueMy 3aKJ.rroLreH Hro:

l. Coorsercrnue pa6orur cnequarbnocru, rlo rcoropofi aarro tlpaBo
auccepTa unoH oMy coBeTy npuHrrMaTb atrccepTau u K 3autuTe
flpercraBreHnar r(,lfrrnnarcKar rvcceprarlrlrt coorBercreyer npocf zLrrcr
ArzccepTat_ll.l o lr rroro coBeTa.

B pa6or.e npoBeAeHbr l.lccJTeaoBaH u, no pa:pa6orr<e v
o6ocrrosaul.lKt ocHonrrtrx napaMerpoR pa6ouero opraHa r(epFroBolZ
Ml,rHrJ-r\4ert,trHLlbt Jl,,tr epcpa60.rrtu trpclr,lyr(1!B 3epria, qTo o.r.BeqacT
nacrrop'fy cneunaJtbtrocrn 05.20.01 rexsotrorun H cpencrBa
Mcxitll.j3auH ccJtbct(ot o xo lllfictua.
2. (elsro ar{cceprauun lB.rrqercq parpa6orlta H o6ocHoeaHr.le Hosofi
r(or rcl pyl(uH r.{ nr HoroSyn nrlnorral rHoii, SKoHoM l,l.t Hoti L1

tvturora6apurnoi.i r,raruu u st;ljrtr u3Merbq eHnfl H noMoJra npoAyt{t.oB
3eprjoBrlrx l(yrrlbTyp.

IIocraB,renHarr ueJrb nocrHrHyra peu.reH14eM B r,4 ccep.raur.rH
cJIe,[]r0 u{r.l x 307ll3r.t i

-' frpoBereHbr ,rnreparypHsrfi aHanr..t3 z naresrnsrfi noucK
cy u.lec'rByro ulri x l(oFrct pyl(Ur.rfi Hlautr.trr I,,l, H3MeJ.rbLreHri51 npoAyr{ToB
3ep rJa;

- H:lvrrcltbr l.copr.Jr H3Me'IblieFr rr 3eptJOBbrx npoAyr(.r.oB B
cy lecl BynUltax rJ:lMcJt brtatorJ tH x MauHH;

- paccMol'pellbl flepenoBbre orrb|rbl np14 r(o Hct.py upo Bar-r 14 H
rrepuoeoi;i Mr.jr{n MeJtbn14ubr rz o6ocHoBaHbl ee napaMerpr,r;

- npoljelteft br .reopeTr4qec 
KHe H at IaJr HTH rtecKrJe HCCJ'IeIOBaH 14' nO

pa:pa6o'rrcc MeToAHtin pacqeTa ocHotsHbrx apaMeTpoB



pa3pa6arbr BaeMoii N,tauH rJ bt;

- npoBeAeHbr lKcnepHMeHTaJIbHbre HCcIeAoBarju'I r o6ocHoBaHbl
ocfloBHbre frapaMeTpbl Ma[J14Hbt c yqeToM ocHoBHOr-O r(phTeph, _
yJryqueHHr KaLrecTBa foToBoro flpoAyr(Ta;

co3aaHa KoMnLrorepHar MoAeJ.lb pa60qeI-o opfaHa Mr4ljr.l_

MejrbHNUbr 14 cN,toAeJrHpoBaH Bo3IytUHbrii noTor( BHyTpr4 paooqefo
opfaHa.

Coornaentcntrtue o6aettma uccnedola.uun duccepmaLluu rpnu u
'Jadaqa.x't duccepnta4tnt o6r,ercr LrccJreloBaHHr Alcceprar\uL1_ x(epHoBa,
MhH14-MeIbllHUa /:[I tt H:]MeIbqeHHt npOAyt{TOB 3epHOBbtX KynbTyp
coo rBeTcTllyc'l' Llc'l H rZ 3a^aqaM AHCcepTatlLt14.

C oomae m c n,tlaue u emod oa uccnedor:auu.n sad aqa..u duc c epma4uu ;

l4cro,rs:oeaHsr c,reayroulue Merorbr HccJreAoBaHhr: aHaru3;
M:il'eMaTVqecr{oe MoAeJr14poBaHHe; KOMfrbrOTepHoe MoAerhpoBaHhe H

lKcnepH MeHTaJ.l bH bre HccIeAoBaHIZr.

A rrya,r s rroc'rl, TeMbt ancceprauuu
flpn KOpMJreHut4 )r(HBornbrx BaxHoe 3HaqeHue r4Meer

pauHoHaJrbr-roe ' Hcnorb3oBaHHe r(oHUeHTpHpOBaLr HbrX KOpMOB,

nocKo.frbr{y 3eprro ,rBJtteTcr oar-rHM r4,3 fIaBHbrx KoMnoHeHTOB
trov6uropva u /lpyrrlx Bh1oB rcopvocnaeceii. 3epuoeoi'i KopM,
n 3r\reJrbqe Hltbrr.l 11o onpete,reuuofi t(pylHocrh B coorBercrBuu
3oorexH Hqecr(r.r n u'rpe6o aaH HrM rr, oBbr r aer cpeAHecyror{ Hoi;i npneec
rrr-r eori r,tacclr ua 25-28Vo.

[3 yc,rosr.rrx $epr,,tepcxr.rx xosri.tcre l.rfl t1H rt4lnrya-,r sHo ii .rpy4onoil

AetTeIbHocTH MeXaH A3hpOBaH Har MHHH-MeIbHUUbt CnOnb3yroTc, IJ,t'l
pa3Mo;ra x(aper,rHr,lx 3epHoBbrx Ha (TarKaH)), Apo6,TeHH, r(opMa AJ.r,
)rc4BorHbrx, Ho npH npaaz,ruHofi peryn poBr(e arrrraparoB MoxHo
noJryq HTb Myr{y.

XepHonar MeJrbHHrla, r(aK Mau14Ha, qd,,rrerc, o6r,ercrov
/lJrrzreJ'lbHofo u rrocreneHHoro pa3Bhrt4 r, Haqr4Ha4 C}r rrp r.r M r4Tr.l BHbrX

opyrnfr nepeoOsrruoro llenoBeKa. !o 70-x ro4os ripou,rono croJternrt
xrepHoaoii noc'l'aB rBJrrJrcr ocuosfroi 143 M ejr blrarc ulefi uaurnHoi;i ua
Myr(oMoJtbHblx MeJtbHHuax. C notg,leutJeM BaJIbuetsoto H MoJrorKoBofo
cTaHKa poJtb )KepHoBbrx rrocraBoB c'rala 6srcrpo nanarb. O4Haxo,
)r(epHoBbre MerbHHubt HMercT prA flper4 MyulecTB nepeA coBpeMeHHbtMH
Mar.uHHaMH. f1po4yr11r.rn, H3roroBJ'reHHar Ha )r(epHoBbrx MeJ,tbr-rHuax,



coxpaHteT BCe MHFIepaJlbHbte BelllecTBa H BUTaMr.tHbt.

Pa6ora HanpaBnerra ua paspa6orrry a o6ocHonaHr..re ocHoBHbrx
napaMerpoB vur.ru xeprroaoii ML-rbll.ltlbt e fopH3oHTalsnoii ocuro
BpauleHhr. Ha ocuose reoperr.rqecrczx H ?Mnr4przlrecKr4 x hccjleAoBaHr4fi
pa3pa6oTaHo KOHCrpyr(Tr4BHO-TeXH qeCKtre M14HH-MeJtbHrzua u
o6ocHoBaH bt ee ocHoeubre flapaN,rerpbt.

Cnteneua u noitHoma KpunluLLecKoeo utjuqu3a HayqHbN
.ItumepamypHbr.x dauuatx c o6ocuoaauuu ueo6xodtuvocmu peurcLtufl
Km{dotL LB nocma7reuuatx sa.daq 6 duccepmaLluu; no l4c'l.orlHHKaM
oreqecrBeHnbrx n :apy6eNusrx aBl.opoB frpoBoAr.rrcr cBeAeHHrI o
H3MerbLJeHHH 3CpHOBbrx r(yJrbryp, aB1.op ftpoBen naTeHTHbre noficKH
auaroloB cBoelo u:o6percurl 1.1 tjbtrBHJ,t reHnetrur4 H pa3BnrH,
)r(eprJoBbrx Merbr.tHu, N3yqeHbt TexHorofrz14 pa3pa6oTKx )r(epFroBbrx
rcair,rHeii lirr MeJlbHHUbt r.r o6ocHoBaHbt ocrJoBHbte [apaMerpbr,
I4ccleloBaH pa6oqhii npouecc xepuoeoii M14Hu-MeJrbH14ubl c
fopH3oHTa,IbHOt OCblo BparIIeHur, BLTnOJ'IHeHbt MaTeMaTuqecKoe
MoilennpoBaHHe xepFrorioii MHftH-MeJrbHHubr h ajpoAr4HaMVLrecKol-o
npouecca BHyrpn pa6o,lero opr-aHa ;rcepuoeofi Me,bur.1r_lbl B

nporpaMMHot\4 r(dMnrreKce SolidWorks Flow S i mulation.
Ha ocuoaauuu 6daneu3Jto)tteHH o?o .Mo)rtHo 3at{Jtnqumb. LLmo

uccneoo6aLtLte. npoaedeuuoe coLtcKameneM, npec)cm.a6lrnenlcn
u ti 111))aJLbtl bt.\,t Lr c 6oeGpe.v e HH bt.\4 nM npHfoloBreH14l ttonr6nt<opnra n

xi.tyf t1\ BHroB tiopM()cveceii. aB top ulee uay'rHsrI BKJ]an B npouecc
nepepa6ornu frpoAyrrroB 3epHa.

3. Hayvnsre pe3y.,.rbrarbr

B pa6ore n percragJ,re rJ br cJ.lenyrcLuue HoBbre HayqHo-
o6oclroBaHHbre reoperHqecKue pe3yrbrarbt, coBor{ynHocrb uoTopbrx
I..r MeeT FTeMaJlOBaxt HOe 3HaqeH Z e AJrrr pa3 B uTIi t Tex H H qe..IIZX H ayK :

3.1. FlayqHsl HoBH3Ha onyqeHHbrx pe3yJrbrard; 3aKrloqarorc, B

pa':pa6orxe MelollHr{H pacLrera oxraxrarculHx rkaHa,roe lrtepHoBoii
MHH -MeJrbHNubr c ttptlMer,reHHeM KoMnbrorepHpii rexuo,roruu 4,rl
u ccJr eAo BaH H rr a)po/x H r,r aM 14 Lrec Ko r-o flpo Llecca B pa6oqeM n pocrpaH crBe.

3.2. O1ocuotsau.ue docmoaepHoctlllt HaytrHb6 petyttamamoe ; Fla
ocHOIle reope'f H q ec l(o ro attaru3a Iz lKcnepHMeHTarbHbrx r.r cc,r egoeau u i;i

BbrtBJreHa, Lr1-o cr(Bo3Hbre o'f Bcpcl Lrr Ha FIenoABN)KUOii rtrepHOee 4,rn
oxJraxAeHhr pa6oqero opraHa xepuoaoil M HH r4-MerbH H Llbr, yryquaer
acn hpaur4oH H br 14 fIpouecc H yBeIuq rzBaeTcr n poH3BoAHTerr],HOCTb.



3.3. TeopelrzuecKoe 3HaqeHne pa6orr,r: flpoue4euo HccJ.reIoBaHHe
frpouecca H3MerBqeHuq 3epHa e xepuouoii Ml.t Hl4_MeJrr bHHue c
ropn:onralsuoii ocbro BparlteHur, c yae,ra.leHuoii nogaveii
oxna)KAaroueFo Bo3AyXa, qro ynyquaeT KaqecTBo fiepepaoaTr,rBaeMoii
ftpoAyr(uHH H acnHpauHoHnuril npouecc, B pe3yJrbrare Lrero

yBeIHrruBaeTcfl npo14 3BoAfiTeJIbt-rocTb Maul H H bt.

3.4. Cooleelcrnne rcna,r u$nKaunoH HoMy npH3Har(y: flnccepraqun
coo'r'BercrByer rpe6oeanHrirl FIAI( Ksrpnslscr<ofi pecny6,rrarrz u
naclopry cneur4aJ.tbHocrn 05.20.01 - TexHorofHr4 rz cpeAcTBa
MexaHr.{3auh14 cenbcKofo xo:lrfi crea, coAep}KH1. uayuHo_o6ocHoBaHHbre
l ex Hqecrrh e H leXlloirofHriectcue pa:pa60r.rc.r.

4. flparruvecKas 3naqHMocrb no,,tyqer{ lt brx pe3y.,rbraroB
Hayuuue p:ynbmambr, nortyLteHH de a t<audttdamcxoii

ouccepmaLptu 6ar.ntr peatusolaHbt: pa3pa6oraHHa, xepHoBarr MhHr.I
MeJrbHhua c fopt43oHTa.rrs Hoil ocsxt BpaueH lt npenHa3HaqeHa Aru
MaJ'rbrx celscrcoxorsficrBeHHbrx Sopnr r,lpoeaHra fi, BFreApeHa B

KpecrbrHcKoM xo3rrfi cree <Kafi par>, Corcyryrccroro paiioHa, LIyfi cnoil
o6rracrH.

Mamepu.a,tur. duccepmatpu ucnoraoBaHu 6 c,tedyrcutux
doxyugvrrr*'.

l. 13 oSopvLreHHh 3arBor( Ha Bbuaqy narer-rroB I{p (llareur lg30 ra

rra'reHr 1860)

2. flpu cocraBJreH,H arrra BrrerpeHr.l, B KpecrbrHcxor,r xoggilcrne
<l{aii par>, Corryrryrcc ro ro paiioHa, LIy iic rro fi o6nacru.

5. Coornercrnue aerope{repara coAepxa H u ro At{ccepraqHu
Aarope$epar. noJ.rHocrbro coorBercrByer coAe p)KaHr4lo

Arzccepraur.lu, nocrae,reHHoii e uefi qe,rz n 3aAaqaM ,.1cc,TenoBaH H,.
Aerope$epar HMeer r4reHTr4lrHbre pe3roMe Ha Kbrpfbr3cK oM, pyccr{oM r.i

rzMrrorcr Her(oropbre

KPTOpbre He cH H)KaHJT

ueH Hocrb pa6orsr.

7. [I peg"norrerr u s:

- B KaqecrBc neayureli oprarr143aLlHH npeltrararc I(srprur:crrat)
f ocyAapcrneH rrr,rr)i Vuv aepcnrer Cr.ponrerscraa, TpaHcnopra 14

Apxulerrypsr tzu. IJ. I4calroBa, rae pa$oraror" KaHAlr/larbr rexHr4riecKr4x

aH r,r z ii c r<o nr 13btr{ax.

6.3air.re.raHlrq:

B 4uccepraqnoHnofi pa6ore
fpaMMarr4qecKHe H crnJ.rrzcrnqecKue ouu6xn,



Hayr{ no cneuHaJrbiroc'r.H 05.20.01 - TexHo!'lorrJrz
MexaHu3auhH cenbgKoro xo3rfi cTIla;

H CpeACTBa

- rrepBbrM oQuuua,'tbHbrM onnoHeHToM flpeArararc _ Axuagoea
BaxporraAxorra PazrrKa6oefi qa, ronropa,rex H rzqecKr4x uayrc, rrporpeccopa,
flpopeKrop no HayuHoii pa6ore Tarxur<crcoro arpapHoro yHr4Bepcnrera
zv. LLI. LIJorenrypa, roropnril riMeer rpyrbr., 6,rnsrae rc npo6,renle
hccJleAOlla H r.1 r :

I . Axvarxoe, F. P. Onpeae,reHr4e r(aqecrBeHHbrx r.{ 3Kor-roMr4qecKux
rrorasaTeleii pa6o.tbt nh.rareJrr H3MeJrbq rer'I rcopHex,ry6Hen,ro4oe

[Tercr] / 6.P. Axvaaon, H.P. Aunpoe // I{Huoeap: - lyruaH6e, 2020.
Nel- c. 80-83.

2. Axivrarlos,. F.P. Koprn,rencHsri.i rr.l eroa otrrt4[V3aLlr4t4 per{r.tMoB
pa6o'rsl noq noo6pa6a.f br Barou{nx arperaroB fTexcr] / ll.H. lJNa66opos,
E.P. AxN,raAoe, B.F[. Paxrzuos, 6. Xafipy trto ll fiorcta4sr ra4Nnrcrcoii
aKaneMHH ce,rscxoxogliicrBeHHbrx Hayr( _ !yu_ran6e, 2019. _ N92_ C.
64-68.;

- BTopbrM o{lnqua,rtHsrv onnorJeFrroM npeArararc 3y,rnyeea
3auup6era Ea:ap6aearzua, KaHrHnara rexHVqecKrzx HayK, AoueHTa,
AoueHTa rcaQelpsr ecrecrBeHHo-.rexH rz q ec Kr.l x Aucr\utrIruH V:reucroro
MexAyHapo/_liloro rzHcrr4Tyra rexr,roJ'rorHll a o6paronauzs nv. E.M,
Myp:y6panivoea OurTV (cneqnaruHocrb no aBrope0epary 05.20.01 _
TexItoJtotfi u H cpcI(cl.Ba MexaHH3aINu cerbct(ofo xo:nficrsa)

l. 3y.rrnyes, 3.6. Mar.evarnqecrcar Moaerb u nporpaMMa
onpeAereriHl Bltnuvn cnocoOoe y6opKu H TexljoJror-Hl4
noc,r ey6opctu H t'r ii o6pa6orrrn ra6arra Ha ypoxafiHocru, roBapHyro
coplrrocrb H r(ariect.uo cr,rpsn ITexcrl l].A. Civraii,ros, 3.8. 3y,rnyee,
X.T. CaNrHeea, It.'f. Car'rHeaa ll l,lzeecrun BV3oe (l{r,rpru:crau ),
2012. - Na i. - c, 40-44.

2. 3y,rnyee 3.11. VcraHoar{a AJrr oLrHcr on rqdaurrrtx JrHcrr,eB <l1.

cMoJrr.lcrbrx uareroB lru [Ter<cr] / ?.A. Cvarroa, /.8. 3ylnyes llHayrca,
HoBbre rexHolort4z v rzHHoBar]rzr.i Kr,rprsr:craHai 2015. _ Ns 6. _ C.
25-28.

8. Pcrcomesaa unu:

f]u ccepraqnouHar pa6o.ra rBrre.rcr 3aKoHqeHHbrM
uccJleAoBaHHeM H Hfr4eeT HayqFryrc HoBr,t3lly. flpeA,roxeHHan



coficKa'teneM )r(ep oBar MHrrH-MeJtbHI-JIla MOXHO per(OMeHAOBaTb ltnt
Manbrx cerrbxo3 qlopMUpoBaHnfi. Pe3yJlbTarbr nccreloBallHi4 Mo)r(Ho

peKoMeHr:loBaTb K r.tcfrojtb3oBaHHrc B y,le6HOM npouecce |lo o6yqeFlhto
cl yaeHToB |lo cneuh ar bHocl (MexaFr rz3al l,I' ceJr bcKof o xo3rr i;ic'f Ba).

9.3axnmqerrue:
Coucrcare,rerv Kapacapronuiv V.?. co:4aHa xepHoBar MtrHr;r-

MenbHnua c nop :lonra,'rurrofi ocsro BpauleHlr c ntrbro cr(Bo3HbtMH

orBepcr f Ml.r Ha uenonanrrHoi x(epftoBe, o,1,Ho B ueHTpe Kpyra
)KeprroBbr h qerbrpe Ha ocrx KoopAHrjar rroA yFJroM 90o, roropue
o64yearcr pa6oqyro noBepxHocrb )r{epHoBoB, a 3areM B pe3yrbrare
fiHepuHoHHoi4 cHJrbr H Bo3nyulHoii Bt1xnfi. npoxoArr qepe3 yKa3aHHbre

npocBepneHfrbre crnlo3Hbre o'rBepcrr..tr 4-5 rpalr-rsrir,r o6teMoM 6otrsue
uo3ryxa n no:lyLlrlrrii r ro'rorc cnoco6crByer raHTeHcHd)NKauHH o6ulefo
Ilpo[ecca 143Mejrrr!tcfrHr o6pa6arsrnaer,roii n porly nr1r.r r.r.

O6ocrrosaHsr orruMaJrbHble napaMerpbr: AfiaMerp oreepcrrfi 4,rr
LleHTpanbHoro orBepcrufl 64 r,r rr,r, AonorHr4'rerbHbte orBepcl'he 25 vrm,

A,lq xepHoBa onpereneHbr onruMaJtbHbre KoJ.rr4qecrBo, Sopva u

pa3Mepbr 6opo:lorr lJtr cBoeBpeMeH Horo Bbrxora roroBor.o n poAyr(Ta.

IIponel1er-r1,r Hcc"!e;loBaHHrr a)poltH rraM r.r Krz pa6oqero opfaHa
rtepHonofi MHHH-Merbr-rHqur, 6rrln co3AaHbr 3D rr,toAelu c noMollbro
npofpaMMFtor-o r(oMnrer{ca Solidworlcs. B xaqecree o6LeKra
NIoAeJ'IhpoBaHhr uo3llyurHoro noror(a BFryrp14 pa6o.refo opfaHa 6brn

nl,l6pau nr'ncrpnpor,raul.rsrii pacuclnsril MolynL Solidworks [rlow
Simr-rlation rroropr,lii npeAHa3HaqeH r.rn peueHr4t
l'rzApota3oilul trilM H t(N H TennonepeAaqv.

lroJryLreFrlrbre pe3y.rrbTaTbr xapar(TepH3yroTct

3aAaq

IIHIZM

eIHHCTBOM H BHOCTT BKIaA B npOr.tecc epepa6oTr{H frpo KroB 3epHa 14

Apyr-he cMexr-lble HanpaB,teHHrr.

10. 3rcrrepr Allccepra uuorr Horo coBera, paccMorpeB
n peacTaBrelr H bre aoKyMeHThl, peKoMe AyeT AHCCepTaUfiOH HOt\ry

coBery ,1. 05.19.596 npn I( u p rur:tc rcor,l HauhorialbHoM arpaprJoM
ylrHBepcHrel'e HM. I(.12. Cr<pl6uHa r.r I{srprsrscr<o-PocoIi:icrcorr,r

C,taelucxoN4 ynrzBepcHTere nprzHrrb Ahcceprauurc I{apacaproea
Vpnrara i)pru n6erronu.la Ha reMy <Pa:pa6orr<a u o6ocuoeaHne
ocHognbrx llapaMe'r'pol] Mlln4Hbt,ltur nepepa6ortrH npoAyn,I-oB 3epHa),
npeac'filBJreHHylo rra crrl.,tcl(t 14c ygL.Hoi.ri cTeneHrJ I(aHII4Aara
TexHHqecKux Hayr( lo ctleL(narbHoc'l'r 05.20.01 - TexHoJ.rorrzN ri



cpeAcTBa MexaHIz3aurz14 ceJlhcl(oro xo3fl HcTBa.

3rcnepr,
a. T, H.r npo+eccop
qrr.r(opp. HAH KP

lloAnucs orcneprri Ar4ccepraIII4oHHoro coBera 3aBeptlo:

Vqeusrii ceKperapb

{ucceprauuoHHoro coBera

A.05.19.596, r.r.u.
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