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BeAyrrlefr opraHr43arlr. kr - (De4epanbHofo rocyaapdTbe'Hofo 6roAxerHoro

o6pasoBareJrbHoro yqpexA e'r4fl. Bbrcrrrero o6pasoBa*vrfl <Mrauypuucr<uft

rocyAapcrBeHHufi arpapnufi yHr{Bepcr.rrer) Ha [vecepralll4oHHyro pa6ory

[LluuKr4HaI4.B. <<llonsrureHr4e e$$eru4BHOCTI4 rexHoJlon4u TIpoI',I3BOACTBa

BepMr4KoMrrocra rryreM paspa6orK' vr o6ocsoBa*vrfl, rlapaMerpoB

ycrpoficTBa fro BbreMKe)), [peAcTaBneHHyrc B AI4CCepTaII?IOHHltfi coBeT

35 .2.035.03, co3AaHHoro Ha 6ase (DeAepalbHoro rocyAapcrBeHHoro

6roAxerHofo o6pa:oBareJrbHofo yqpexA e]Hvrfl, Bbrcr[efo o6paaoBaHvrf,

<CaparoecKlafi rocyAapcrBeHurtfi yHI4BepcI,ITeT fCHETI'IKI,I,

6uorexHoJrorr4r4 14 r4Hx(eH epr4vr nMeHr4 H.vI. BaelaroBa), Ha coI4cKaHI4e

yueHofi crerleHr4 KaHAI4Aara TexHur{ecKHX HayK rlo cleqnanbHocrl{

4.3 .I . Texsol o1rr4) MarUrrH br vr o6opyaoBaHl4e Anf, afpolpoMbIIrrJIeHHOfO

KOMNJIEKCA

AnrYaJrbHocrb TeMbI

oco60e 3Har{eHlre ceroAH{ rrpuo6peraer coBepIIreHcrBoBaHI4e TexHonorufi

rrpor43BoAcrBa opraHr4qecKlax yao6pe uufr, B r{acrHocrl4 BepMI'IKoMrIocra'

Bue4peHrre nepepa6offiu opraHr4qecKr4x orxoAoB CUOCO6CTByeT fIoBbIIrIeHI4rO

eSSexrHBHocrH orpacJrr4, coxpaHeHl4ro nI4TareJIbHbIX BeIrIecrB v\ I4cKJlroqeHuro

QurocaHl{rapHblx PI4cKoB.

BaNgoe 3HaqeHkre B rrpoMbuIrJIeHHoM BepMI4KoMnocrrIpoBaHI4I4 I4Meror

TexHr4rrecKr{e cpeAcrBa [nfl MexaHra 3aIilrv ero rrpol43BoAcrBa. oasaKo Ha

cero.rlH sUtsuit AeHb cepufinofo npor43BOACTBa MarrrI4H AaHHOfo Ha3Har{eHr4fl'

rlpaKTr,IqecKr4 Her. Pg,q onepaqnfi, B rracrHo QTl4' I43BJIerreHI4e BepMI{KoMfIocra'

ocyqecrBJrflercf, ''pel4MyluecrBeHHo 
BpyrrHyro r4Irv c rloMolrlbro

HeaAarrrr4poBaHHbrx TexHr4rrecKlrx cpe.qcrB. Tarofi rIoAXoA He o6ecnerrl4Baer

neo6xoAnrrlofi npor43BOAr4TeJrbHoCTr4, rrpLrBOAI4T K BbIcoKI{M TpyAo3arparaM vr

rp aBMI4p::ffi". 
T:tffi:"Jil|.b*, reMa Al'Iccepralr'oHnofi pa6 oru f, Brltercn

aKryanrsofi r4 npaKrr4qecK 14 3la.uvnrofi Anf, AIIK Poccuficrofi @egepaul4ll'

ttts AocrLr)K eil:? lfl rrocraBleuHofi rlenr4 14 peIIreHLIfl HayrIHbIX 3aAaq B

ffi*{is;



Ar4ccepraul4oHHofi pa6ore paspa6oraHa

rrpolz3BoAcrBa BepMldKoMrlocra (narenr PO

rr03BoJlttrcIrla,s o6ecuerIIlTb MexaHu3aIIHIo

BepMHKOMTIOCTa.

Hay'ruafl HoBI{3Ha pa6orrr

Hay.rnafl HoBr,r3na pa6orbr onpeAenrercs, cvcreMHblM noAXoAoM K pelxeHl4ro

npo6leurr MexaHr,r3npoBauHofi BbreMKr4 BepMHKoMrIocra pr3 BepMl4l4nry6aropa.

Oupe4eJreHbr 3aBvrcvrMocru H uonyrreHo ypaBHeHHe perpecckru) orlklcblBarolllee

BrrkrflH1e reoMerpurrecKr4x flapaMerpoB pa6o.rero opraHa (nrtcorrt, IUI4pHHbI v

yfna 3aocrpenvrfl. HoNa) Haycvrnr4e ero B3ar,rMo4efrcrnvfl, c MarepHaJIoM B tlpoqecce

uo crofi Horo I43Brer{ eHvrs. roroBoro rIpoAyKTa.

B Ancceprarlnouuofi pa6 ore pazpa6oraHa KJIaccI4$ urcaqras cyqecrByrorll4x

TexHur{ecKr4x cpeAcrB BepMr4KoMnocrzpoBaHnfl. H [peAno)KeHa Ha ed ocHoBe HoBa-'I

KOHCTpyKrIra{ ycTaHoBKr4 Arrfl [por43BoAcTBa BOpMHKOMTIOCTa, OTJII4T{arcIIIaflc.fl TeM,

rrro ocHarrleHa Mex alzr3krpoBaHHbrM ycrpoficrnov [nfl IrIaAtIrIefi SHeMKI'I roroBoro

cJIo' 6eg ocraHoBKI,I TeXHoJIofI4IIecKofo IIHKIA I,I TPABMHPOBAHH-'I BEPMI4KYNbTYPbI.

CoucrareJleM [onyr{eHbl aHanvrTuqecKue 3aBLIcId.MocTI,I BIrkrflHr4fl'

KoHcrpyKrHBHo-pe)Kr{MHbrx rapaMerpoB ycrpoficrBa Ha ABuxtyuyrc evny vr

ycnoBr{,s [poxo)KAeHH.rr Maccbr BepMr4KoMrrocra r{epe: peurerqaroe ocHoBaHVe Anfl

o6ecner{eHur paBHoMepHoro orAeneHkrfl, roroBoro rIpoAyKTa or ocHoBHoro

MaccHBa.

3naqnuocrb AJrfl HayKn u [paKTHKtI pe3yJrbraroB HccJreAonanufi

TeopergrrecKa.rr 3Harrr4Mocrb pa6oru 3aKJlroqaerc.s B tlonyqe}Jkrkr

aHaIwrrI4r-IecKHX BbrpaxelE.uit vr ypaBHeHvrfl, perpeccul,I, orII4cbIBalouHX BIIvrflHHe

feoMerpr4r{ecK;,;1X vr pexnMHbrx napaMerpoB H3BJIeKarouIero ycrpoficrea Ha ycHnHe

B3ar4MOAefrCre]Z^s, c BepMr4KoMrrocToM, MOTTIHOCTb rIprIBOAa, [pOI{3BOAI{TeJIbHOCTb 14

oHepfoeMKocrb rrpoUecca. [anHue 3aBr4cr,rMocru I,I pe3ynbrarbl cHJIoBoro aHallkr3a

Moryr 6u6 HcrroJrb3oBaHbr rrpu AarrbHefiutefi, paspa6orKe u o6ocnoBaHkru

TexHI4r{ecKI{x cpeAcrB Enfl MexaHl43upoBasHofi BbIOMKI'I opfaHl4r{ecKoro

yAo6peHPrfl.

llpaxrHr{ecKa{ 3HarrnMocrb pa6orrr cocronT B HcnoJIb3oB aHkrkr pe3ynbraroB

r4ccneAosaHgfi Anfl o6ocuoBaHus, parIr4oHaJIbHbIX KoHcrpyKTI4BHo-pelKI4MHbIX

rrapaMerpoB ycraHoBKr{ npoeKTHbrMr4 vr IpOI43BOACTBeHHbIMU OpraHI43ArI4flMkr

arporpoMbrrrrJreHHoro KoMnJreKca. Onursufi o6pa:eq ycrpoficrBa rilfl BbIeMKH

roroBoro cJror BepMHKoMrrocra, cloco6sufi o6ecneql,ITb cHH)KeHHe rpyAo3arpar'

coxpaHeHHe BepMr4Kynbrypbr kr [oBbrrrreHr4e npoH3BoAI{TenbHocrI4 rlpouecca

BbreMKH [pOAyKTa, yclerrrHo rrpouen [por'I3BoACTBeHHbIe HCrIbITaHVrfl' I4 BHeApeH B

AO <Cosxog - BecHD) Caparoscxofi o6tacru.

KOHCTpyKIII,Ifl ycTaHoBKH I.nfl

Ha none3Hyro MoAenb N 208013);

lpoqecca BbIeMKH |OTOBO|O CJIOf,



PerconaeHAallurl rro uctroJrb3oBaHuro pe3yJrbraroB HccJreAoeaHufi

P exoue HAyerc.f, I,Icronb3 o B arb Mex aHkr3vrpo B aHHo e ycrpofi crso Anfl BbreMKr4

roroBoro cJlo,fi BepMr4KoMrrocra krc BepMrrrlnry6aropa (uarenr P@ Ha rrone3Hyro

uo4enr j\b 208013) anx rpeArpurrruir, crerluanvrcr4pyrouluxcfl. Ha npor43BoAcrBe

BepMI,IKOMIOCTa.

Crenesb AocroBepHocrr,r HayqHbrx rroJro?Kele'uit H pe3yJrbraroB lrccJreAonaHufi

[ocronepHocrb HayqHbIX [ofloxeuufi, [peAnox(eHHbrx B r4ccneA oBaHvrflx, He

BbI3bIBaer coMneuuit, TaK KaK o6ecnerreHa npr4MeHeHHeM craHAaprHbrx MeroAr4K

uccneA or,auufi,, HcrloJrb3oBaHrreM rroBepeunofi r43MepurelrHofi a[laparypbr,
o6pa6orxofi 3KcrIepI,IMeHTaJIbHbIX AaHHbrx MeroAaMr.r MareMaruqecrcofi

crarl4crurKn, grtcoxofi cxoAl,IMocrbro reoperr4r{ecKl,Ix v 3KcrIepvMeHTaJIbHbIX

AaHHbIX, a raK)I(e HX [oATBep)KAeHI4 eM [pr4 rrpaKTn.{ecxoff pea"[r43 arJnkr orrbrrHoro

o6pa^:qa B rrpou3BoAcrBeHHbrx ycnoB Lrflx.

OcnosHHe rroJlo)Kelavrfl. Hayr{Ho-KBaJrr4$urcaqnoHuofi pa6oru 6:';rlu

AonoxeHbl Ha xoH$epeHuu,f,x npo$eccopcKo-npenoAaBareJrbcKoro cocraBa rro
r4roraM HayrrHo-HccneAoBareJmcrofi pa6orsr 3a 2022-2025 rr., Ha

Mex4ynapo4nofi HayqHo-rexHr4.recxofr xonQepeHuua r4M. B. B. MuxafiJroBa

<flpo6neMbl 3KoHoMI4r{HocrI,I u oKcrrny arar\uv aBTorpaxropHofi TexHr.rKrr) vr

HayuHo-TexHu.recxofi r<onSepeHrlr,rr4 c MeN(AyHapoAHbrM yqacrr.reM r.rMeuu A. @.

Ym.sHosa <<I4uHoBarIr4oHHoe rexHnrlecKoe o6ecner{eHue ar-polpoMbrrrrJreHHoro

KoMrrneKca)) (C ap aron, B anuJroBcK ufr yuuBepcr4r er, 2022-2025 rr. ).
llo reMe Aucceprarlkrkr ony6nraKoBaHo 15 pa6or, vr3 HHX 2 crarbr4 B

perleH3r.rpyeMbrx HayrrHbrx krcAalnn.sx, BKJrlorreHHbrx B [epeqeHr BAK P@, [onyr{eHo

2 narenra P@ Ha rroJre3Hyro MoAenb.

Ouenrcu o6opMJreHr{fl, coAep?KaHH fl tr 3aBeprrreHHocrlr

Ar{cceprarl r{oH Hofi pa6oru, coorBercrBrrq a BTopeQepary, o6ocHoBa HHocrI{

BbrBoAoB r{ peKoMeugaqufi

lucceprar\krfl, cocrouT Lr3 BBeAeHH.rr, rrflTH fJIaB, 3aKrroq eHwfl' crrr4 cKa

nprreparypbr u rrpuiloNeurafi. Pa6ora r43Jro)KeHa na 137 ctpaHl,ruax KoMrlbrorepHoro

TeKcra, colep)Kur ll ra6twl,48 pHcyHKoB lr 5 npznoNeszfi. CuucoK nl4Teparypbl

BKJrroqaer B ce6s, 120 :aauMeHoBanuit, H3 HHX 12 sa HHocrpaHHoM f,3blKe.

Crpyxrypy AucceprarJnkr orpeAeJrsror rleJrb, 3a4arilr vr MeroAbI

HccneA osauwia. Texcr Ancceprar\uu xapaKTepr{3yercfl JrornrrHocrbro v
rrocneAoBareJrbHocTbro H3Jro)Ke}JLrfl. npH perxeHHz rrocTaBJIeHHbIX 3aAaq

r4ccneA oBaH:afl. O6reu [poBeAeHHbrx HccneAoeaHrafi Aocraror{Ho rIoJIHo orpaxeH B

AacceprarJnn.
llpe4craBreHHa.s Ancceprarlr4oHHafl, pa6ora BbrrroJrHeHa coHcKareJIeM c

r4cfroJrb3oBaHrreM coBpeMeHHbIX MeroAoB HccJIeAosauufi., ilpv6opon 14

o6opy4 oBa:akrfl,, HocHT 3aBepueusufi xapaKTep.



Hayvnue BbrBoAbr vr peKoMeHIaL\w ilpol{3BoAcrBy ooocHoBaHbl

B6I1IOJIHQHHIIMI4 TeOpeTHr{eCKI4MI4 VI 3KCIOpHMOHTaJIbHbIMH I4CCneAOBaHkIflMU'

HoBr43Ha reXHr4rrecKHX pettreHnfr noArBeplKAeHa [areHToM Ha noJle3Hyro MoAenb

PO, pe3ynbrarbr r4crrbrraHvrit rIoATBep)KAeHbI aKTaMH npoI,I3BoAcrBeHHbIX

r4crrbrraH6ir.. OcHoeHoe coAepxaHr4e Ar4cceprarJr4r Aocraror{Ho rIoJIHo orpax{eHo B

aBrope0epare.

B rlenoM rrpeAcraBJreHHar Ar4ccepralll4oH Hafl, pa6ora rpeAcraBJlfler co6ofi

3aBeprxeHHbrfi Hayr{Hbrfi rpya. IIo crpyKType, coAep)KaHl4ro kr QTr4Irro I43no}KeHI/.s.,

rny6gHe HayrrHbrx r4ccJreAoBaHufi, pa6ora coorBercrByer ypoBHro KaHAl4Aarcxofi

AI4CCepTArJUvr.

OAuaxo 11o Ar4cceprarlnoHsofi pa6ore HMerorct cneAyroull4e 3aMerlaHvrfl':

1. B pa6ore AocrarorrHo rrrr4poKo npeAcraBJIeH aHaIrH3 cyrqecrByrolrlnx

TexHoJroruq e c KHX p etue H 14 fi p eanvaa\w B epMH KoM rro crvp oBaHvrfl., oAH aKo

cneAyer BbrAeJrr4Tb sau6olee npuMeHfleMble rexHoJIorI4I4 c yqeroM

pa3ngr{Hbrx KJrr4Marr4qecKl4x yclonufr, vr yKa3arb Aonro [pI4MeHHMocrI4

nrr6panHofi TeXHoJIorI4I{ H3 vIx o6ulero Iq,Jlena.

2. Ha crpaHr4rle 1 0 Ar4ccep rarJr4r4 yKa3aHbI rapaMerpbl cy6crpara !.nfl

BepMr{KoMrrocr a v yKa3aHo 3Har{eHrae rpe6yevrofi BJIa)KHocrI4 B [r4aila3oHe

70-75oh, u Aanee Ha crpaHr,rqe 12 [nfl ycrelxHoro nporeKaHvrfl. npoUecca

nepepa6orxu yKa3aH Ar4ana3oH BJIa)KHo erv cy6crpara 7 5-80%. Kar<ofi

ilvarra3o H B Jr ax{H o crr4 fl Br.rr er c s, nau6o JI e e np eAn or{TI4Te JI rn u u ?

3 . Kax KoppeKTHo o6osHarrr{Tb euIry, npI,IKnaAbIBaeMyro K Hox{y 14

rrpeoAoneBaroilIyro Bce colporr4BJreHr4q, Bo3HI4KarOUIHe B rlpoqecce pe3aHvrfl

(crp.61), roropafl aBropoNr o6ogHaqeHa Karc FAe (<.qeu)KYu]as cunu).
4. ltls reopergr{ecKprx r4ccneAosauufi, F,qs (2.46) yrBep)KAaerefl' r{To cKopocrb

nBH)KeHHr HOXra He BJrr4rer Ha ABr4xryqyro cvry, Ho B 3MrIHpHr{ecKoM

uccneA oBaH:apr sror Sar<rop paccMarpl4Baercfl, c qeM 3To cBtgaHo?

5. B pa6ore rpeAno)KeHa MeroAHKa OrrpeAe rrelj.vrfl, conporr4BIreHns. pe3a}lkrfl

(wp.72), oAHaKo B pa3Aene 4.1 pe3ynbrarbl onpeAeJIeHHt AaHHoro

rlapaMerpa He rpeAcraBrleHrr (ra6n.4.l ).
6. flpeaycMarplrB aJr rrv nJraH rccneA osarfkrir pacuer H yKa3aHI,Ie florpeluHocrl4

anfl AaHHrIX, rpllBeAeHsux s ta6rurle 4.1?

7 . B ra6nr4rle 4.2 npeAcraBJren Saxrop I - y.oJI 3aocrpeHl{f, Hoxta, oAHaKo B

ypaBHeHkrvrperpecevrat (4.9), B pacKoAHpoBaHHoM B:zre, Aausrtfi $arrop He

lpeAcTaBJIeH.

flnccepralll4oHHafl, Pa6ora

3arcrrorreHl{e

LllunrxvrHa l{ropx BanepreBvrlra Ha reMy:

<<llosbrrrreHr,re eoSerrr4BHocrpr rexHoJrofnr,r npol43BoAcrBa BepMHKoMrIocra rlyreM

pa:pa6orKr,r v o6ocHo BaHvrfl rrapaMerpoB ycrpoficrBa rlo BbIeMKe)) flBrflercfl

3aKoHqessofi HayqHo-KBaJrz$rarauuouHofi pa6orofi, B Koropofi HsroNeHbI HoBbIe

TexHr4qecKge perrreHuq tro rIoBbItrIeHHIo eSSer<rHBHocrI4 TexHoJIofHH

frpor43BoAcrBa BepMHKoMrIocra 3a crrer o6ocsoBa[vrfl. pe)Is4MHbIX, a raKKe



reoMeTpr4r{ecKr4x rrapaMeTpoB ycTpoHcTBa IIo BbIeMKe foToBofo cJlos

BepMuKoMrrocra. llonyr{eHHbre aBTopoM pe3ynbrarbl I4ccneA or,ale^ufa AocroBepHbl I,I

HayrrHo o6ocuoBaHbl.

OrMe.{eHHbre HeAocrarKrr He cHrl)I(aror rloJlo}KIarelrnofi oIIeHKIa

Ar4cceprar{HoHnofi pa6oru, Koropafl coorBercrByer KpI4TepHflM, I43JIox{eHHbIM B

rr.n. 9-I4 <<lloloxe:ntrfl. o rropsAKe rIpHcpKp'eHufl, yr{eHbIX crerreHafr)r, a ee aBTop

Illuurruu Irlropr BanepreBr4rr, 3acnyxl,IBaer rrpncy)K !'enufl, yueuofi crerleHl4

KaHAHAara rexHr4r{ecKkrx HayK rro clelluailbHocrrl 4.3.1 . TexHoJIorI4I4, MaIIrzHbI I{

o6 opy4oBaHl4e trnfl arp oilp oMbIIrIJIeHHoro KoMTIJIeKc a.

Orsrrs Ha Akrccepraur4ro paccMorpeH Ia o4o6peH Ha pacIIrHpeHHoM 3ace4aHnkr

ra$e4prr <<TpaHcrroprHo-TexHoJrorl,IqecKl4x MaIIrzH vr ocHoB KoHcrpyI,IpoBaHVfl>>

OfEOy BO Muqypr4Hcrcufi fAy, nporoKon JVq 12 or 12 was 2026 roAa.

OrssIe rloAroroBtlJr:
KauAnAar rexHLIqecKHX HayK

(cneqniulbHocru 05 .20.01 - TexHoJIorI4I4

ra cp eA crB a M ex aHvrcarJvrtr c e Jrbc Ko ro xo gs fi crn a),

AoueHr, AoIIeHr raSe4prr
<Tp ancloprHo-TexHoJrorl{r{ecKrlx MaIrII4 H

r4 ocHoB KoHcTpyI4poBaHHfl>>

wr
KoTAHH Muxaun CepreeBklrr

fioxrop rexHHr{ecKHX HayK

(cneqv€LllbHocrr 05 .20.01 - TexHoJIofI4lI
pr cp eAcrB a MexaHI,I3 au vrvr c e IrbcKo lo xos g fi crn a),

AoueHT, 3aB. r<a@egpofi

<<TpauciloprHo-TexHoJlorl4rrecKllx MaruI4H

lr ocHoB KoHCTpyI4pOBaHVIfl>> Jlasqen BlaAuul4p IOpbeBIarI

CneAesufl o BeAylqefi opraHrl3allnu:
(De4epanbHoe rocyAapcrBeHHoe 6roAxerHoe o6paaoBareJlbHoe yqpexAeHue

Bbrcruero o6pasoBaHl{t

<Muvyp HH cKl4fi ro cy.Uap cTB e Huufi arp ap H stit, y uwB ep c I'ITeT))

393760, Tau6oBcKaq o6n., l. Mr,rqypl4HcK, yn. IrIHrepnaIIHoHzuIbHafl) l. 101

Ten.: *7 (47545) 3-88-01
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