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oT3bIB BEAyIIIEI,I Opf AHI43AUI,II4

Ha ApIccepralll4oHHyro pa6ory rlyAunora laurElu Bopuconuva <Parpa6orrca

aBTOMarrr3rrpoBaHHoro IIpoqecca MnKpoAyfoBoro oKcrrAr.rpoBaHI|q AJrfl

rIapaJrJreJIrnofi o6pa6orrcu Aera.nefi rr3 aJrroMr{HrreBoro crrJraBa AMr6>,

rIpeAcTaBneHHyIo Ha col4cKaHue yqeHofi crenesu KaHArrAara rexHI,IqecKI4x HayK no

c[elll4anbHocrt4 05.16.06 <llopouxonar Meranryprt4-fl vt KoMrro3r4rlr4oHHhre

MaTepr4€urbrD

llpegcrauleHHoe I4ccJIeAoBaHI4e HanpaBJreHo Ha paspa6orry HoBbrx u

coBeprrreHcrBoBaHze r4Meroqr4xcr rroAXoAoB K peanv3ar]I/'u flpoqecca

Ml4KpoAyroBoro oKct'tAl'IpoBaHufl (MAO) B ycJroBt4tx ceplrftuoro rrporr3nogcrna. B

pzI3rI4rIHhIX OTpaCr.tIX [poMbrrxJreHHocrr4 ruvpoKo npr4MeHfforcr v3lteIrprfl ug

itrIIoMI4HI4t I4 CIIJIaBOB Ha efo ocHoBe. Vcrosz.s pa6orH orAeJrbHbrx usllenvia vz

noAo6uux MareplIaJIoB HaKJIaAbIBaIor noBbrrrreHHbre oKc[Jryararlr4oHHue rpe6onauur

K Marepuany-ocHoBe rlo crofirocru K TpeHI4ro, r{3Hocy 14 Koppo3r4r4,

sJIeKTpoI43oJII4pyIouunt csoftcrBaM noBepxHocrHbrx cnoeB. B erzx cnyqarx HaxoAr4T

llrl4poKoe npvMeHeHl4e raxofi MeroA Irao4uQlaraqzz noBepxHocrt4 Aeralefi, KaK

MI4KpoAyroBoe oKcI4AI4poBaHLrq nosaornorqufi [oJryqarb cJro)KHbre ro cocraBy

n'luoroQynKuI4oHaJlbHble KepaMlrKono4o6uue lroKpbrrzr, 3Har{r4TeJrbHo

[peBocxoAflllll4e MarepzutJl ocHoBbr rro r43Hococrofirocrz v ropposuoHuoft
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croftKocrl4. lauurrfi MeroA IIo3BoJIter ynyquurb MexaHr4rrecKr4e v Susraxo-

xuMl4qecKze ceoftcrea rloBepxHocrHhrx cJroeB Ha Aera.[-rrx ug aJ]roMr4HzeBbrx

cfIJIaBoB, rIpoAJII4Tb I4x cpoK cryx6u z pacrirnpr4Tb Bo3Mo)KHocrr4 rrx npuMeHeHrr.f,.

LlcxoSt t43 3Toro, aKTyaJrbHocrb AaHHoro r4ccJreAoBaHr4r He Bbr3hrBaer couneuui.

OurosHoe BHI4MaHI4e B pa6ore !. E. tly4unona yAeneHo KoMrrJreKcHoMy

al;.urvsy lpo6.rreuu cra6z,rruocrvr 14 Bocnpor43BoArrMocrr4 ceoficrs MlO-nor<prrrufi,

loryqaeMblx Ha oAHoBpeMeHHo o6pa6aruBaeMbrx AeraJrrx. tlerro c@opuynrzpoBaHbr

IIeJIb vr 3a!.a.v.v pa6om. K HuM orHoctrcs BbrrBJreHr4e v aHa^rrr.r3 Saxropon,

BJII4ttorII4x Ha csoficrsa MlO-nor<psrrvitr rpr4 uapallelruofi o6pa6orre,

o6ocHosaHlae cloco6a aBToMarr4rrecrofi KoppeKrlr4r4 pexrrMa o6pa6orr<u AJrt

IIoBbIIrIeHI4fl cra6zlrnocru ceoftcrs ror<purufi, pa":pa6orr<a nporphrr,rvruo-

anlaparHblx cpeAcrB aBToMaru3al\vr4 rrpoqecca MAO, 3Kcnepr{MeHTaJrbHat

anpo6 aqzr paspa6oraHHoro o6opylon aHr4fl,.

[tts pelleHut rIocraBJIeHHbIX 3araq cor4cKareJreM 6urrz r4crroJrb3oBaHbr

coBpeMeHHbIe MeTOAbI I4CCneAOBaHr4s:- Br4XpeTOKOBar TOJrrrIr4HOMeTpr4fl, r43MepeHr{e

clcsogHoft noplrcrocrkl noxpurzfi ro 3reKTpr4qecKoMy conporr4BJreHr4ro

AByx3JIeKTpoAsofi elerrpzvecroft xueittxu, onpeAeneHr4e HarrprxeHr,rt

SreKTpl4qecKoro lpo6oa lorpuruft, I43MepeHr4e Mr{KporBepAocrr4 lo Burr<epcy,

crarl4crvqecKa-fi o6pa6orra AaHHrIX, MareMarrrr{ecKoe MoAeJrr{poBaHLre,

cXeMoTeXHI4qecKoe MoAer'Ir{poBaHI4e SJIeKTpoHHux ycrpoficTB, cprcTerrasrrfi aHa[r43a,

aHaJrrr3 oJreKTpr4qecrzx qelefi .

Hayvnyro HoBrr3Hy Al4ccepraquouuofi pa6oru onpeAenrrcT cneAyroxlr4e

p syJI bTaThI kI c cJr eAo BaHvIg', nonyqeHHhle JIr{rIHo coI4cKaTeJI eM.

llolyveuu 14 cl4creMarl43l4poBaHbr 3KcnepvMeHTaJrbHhre AaHHbre rro BJrr4rHlrro

rlapaMerpoB pe)KI4Ma o6pa6orr<u Ha HepaBHoMepHocrr csoficre MlO-noxp;;1rvfit na

o6pasqax, rIoABepraBIIII4xct oAHoBpeMensoft o6pa6orr<e e oAuoft gneKTpoJrr{rHofi

BaHHe. Ha ocHose aHalw,r;a noryrleHHbrx AaHHbrx, [peAJroN(eH crroco6 cl:a6uluga\uvr

xapaKTepI4crI4K norpuruft 3a crler BbIpaBH14BaHr4r KoJrrrqecrBa oJreKTprrqecrBa

lpolyueHHofo r{epe3 eII4HIZUy [nOUIaAI4 rroBepxHocrr4 orAeJrbHbrx [apar.IJrenbHo

o6pa6arrrBaeMbrx 4eralefi .

llpe4noNena Szsurco-MareMarvrrecKar MoAenb crrcreMbr AeraJrb-noKphrrr.re-

SJIeKTpOJII4T-BaHHa no3Bor-srorlar paccqurarb KoJrrrqecrBo SreKTpuqecrBa,



5

npoxo.qtqero qepe3 floBepxHocrb lapiurneJrbHo o6pa6aruBaeMbrx Aeralefi, v

o6ocnoearr cnoco6 aBToMarr4qecxofi KoppeKur,rr4 pexv Ma o6pa6orru.

Ha ocHoBe [peAno)Keuuofi Qusuxoluareuarzqecrofi MoAeJrr4 pacqerHbrM

rlyreM [oKa3aHo, qro Ha HarriLJrbHoM grarre MAO orHorrreHr4e roKoB Mexqy AByMt

IlapilnJleJlbno o6pa6arblBaeMhlMl{ AeTiurrMr4 rrpolopqr4oHiurbHo KopHro KBaAparHoMy

u3 orHolrreHl4-f, lloIqa4efi o6pa6aruBaeMbrx noBepxHocreft, qro rro3BoJrrrJro

paspaborarr cuoco6 aBToMarr4rrecKoro onpeAeJreHvr nJrotuaAlr noBepxHocrr4

p'eratefi cloxuofi Sopnau.

3naqlrnnocrb AJrfl HayKI{ LI [paKTn.recrcofi AeqrerbHocrrr rroJryrreHgbrx

corrcKaTeJreM pe3yJrbTaToB.

Paepaborau zIrIropI4TM QynxquouvpoBanLrfl aBToMarr{3raporauHoft cr4creMhr

yrlpaBneHux (ACY) M[O-npouecca, ocHoBaHHufi sa aBToMarr4rrecxofi KoppeKrlr4t4

xoAa BbIrIoJIHeHI4t o6pa6orru ro pe3yJrbraraM aHaJrvr3a coBoKyrrHocrr4

TexHoJrorr4qecKr.rx napaMerpoB, ycnonufi syurcquonvpoBaHnfl MAO paspflra Lr

pacnpeAeJleHl4t gJleKTpl4qecKoro roKa MelKgy o6pa6arbrBaeMbrMr4 rroBepxHocrrMr4

aerareft.

Paspa6oraua QynrcqllonanbHafl cxeMa v annaparHbre cpeAcrBa ACy,

[Io3BOJII,IBIIIne BrIepBhIe ocyilIecrBJrrTb aBToMaTr4rrecKyro KoppeKrlt4ro

TexHoilorl4qecKoro pe)KI4Ma MAO rpu uapallelruoft o6pa6orrce 4eralefi. Ha

pa:pa6oraHHhre perreHr4r noryqeHbr rrareHrbr Pa 97734 u 135648.

llpone4eHa 3KcnepI4MeHTzLJIbHar anpo6aqrax paspa6oraHHhrx cpeAcrB

aBroMarl{3arryrr4 rlpoqecca MAO rloKa3aBrxar s$SerrunHocrb npeAJro}KeHHbrx

TexHIlrIecKI4x peilreHwft to Lr[I.LrBLrgyamuofi KoppeKqr4r4 pe)Kr4Ma o6pa6o'rr<z 4eralefi
B 3aBLICI4MOCTI4 OT KOJII4qoCTBa nporxeArrrefo SreKTpuqecrBa qepe3 KilKAyro AeraJrb B

o6pa6arueaeN,{oft rpyrre. llo pe:ynrraraM anpo6aquu nupa6oraHbr peKoMeHA a\upr

no nu6opy [apaMerpoB KoppeKIIt4I4 4rr o6ecueqeHrr-f, Har4Jryqruefi cralunsHocrr4

Ilpoqecca MAO B 3aBr4Cr,rMOCTLr Or Ha3HaqeHr4x QopvrupyeMofo noKphrrr4t

Paspa6oraunas ACV 6ula BKnroqeHa B cocraB TexHoJrort4rrecKofo r4cror{HrrKa

roKa MolrlHocrbro 100 xBr TI4T MAO-100|. ,{annoe o6opygonaHr4e BHeApeHo B

y're6nrrft w Hayunrrfi rpoqeccbr na6oparopr,ru MAo raQe4pn <<Texuororuu

[pol'I3BoAcrra npu6opoB I4 zuQopuaquoHHbrx cr4creM y[paBJreHr4.f, JrerareJrbHbrx

aflnaparoB) OfBOy BO <Mocxoscrufi aBlrarlr4oHnrrfi uncrzryr (uaquonalrnrrfi



4

I4ccneAoBareJrbcKl4f yHl4Bepcrrrer) >. tr4croqnzr MIO - 1 0 0f npuueHr ercr B HayrrHbrx

IrccJIeAoBaHIatx KaQeAphr, a raKxe npu o6pa6orKe MeJrKvrx 14 cpe1urax cepzft TaKr4x

Aeranefi rcax ueu6paHbl TeH3oAarqI4KoB, a,rrolrzszeBhre Kopnyca cBeroAr4oAHbrx

JIaMI, Koplyca QororpaQr{ecKr4x KaMep 14 r4x oJreMeHThr.

locronepHocrb HayrIHbIX BbrBoAoB vr npaKTr4rrecKzx peKoMeHAa\ufr

r{yaanona [.8. y6e4zrenrno noATBep)KAeHa rroJroxr4TeJrbHhrMr.r pe3yJrbraraMkr

rlpoMbllxJlennofi anpo1agtrvt pa:pa6oransoft TexHoJrofr4rr v o6opyAoranz.r A,'rt

rapanrrenbHoft M!O- o6pa6orx u 1erateir.

Percouengau[rr rro ucrroJrb3oBaHr{rc pe3yJrbraroB

ArrccepTarInH.

C'IuraeN,I qenecoo6pa3HblM rlpoAoJrxr4rr pa6ory tro aBToMarv3a\vkr rrpouecca

MAO B HarIpaBJIeHI4I4 pacrxtrpeHzrfl Kpyfa o6pa6aruBaeMbrx crrJraBoB u

I4orronb3yeMhrx SneKTp oJrr4ToB v pexuMoB oKcr4Ar4poBaHurr.

Co4epNauIae Al4cceprauzoHuoft pa6oru AocraroqHo noJrHo pacKpbrro B

ony6,rzroBaHHhrx pa6orax z anropeSepare.

OrMeqa-r AocrolrHcrBa Al4ccepraqzosuofi pa6orr,r, ee [paKTr4rrecKylo

3HaqI4MOCTb kr HayrIHyIO HoBI43Hy, CJreAyeT yKa3aTb Ha HeKoTopbre clopHbre

TIOJIO)KEHI4' II BbICK[I3ATb 3AMEq AHI,4fl.,

L He cSoptrynupoBaHbl MeroAl4rrecKue peKoMeHAa\vLr ro npr4MeHeHprlo

paspa6oraHHoro aBToMarI43LrpoBaHHoro npoqecca Mr4KpoAyroBofo oKcr4Ar4poBaH:zfl,

Anr napauelrsofi o6pa6orrcz Aera,refi .

2. llpz otrucaHnLr oKcnepI4MeHTa rro r4ccJreAoBaHuro BrrkrflHufl,

TexHoJIorLrqecKI4x Qarropon Ha Boclporr3BoArrMocrb napaMerpoB MlO-norpurufi
(c. 35 Al4ccepralluz) ue yKa3aHo no KaKoMy npr4Hrlr4rry 6urz nrr6paHu LtcoJreAyeMbre

TexHoJr of r4rlec Kr4 e p e)r(tlMbr 14 c o cTaB SneKTp o Jr r4Ta.

3. B srIeoae 7 (c. 19 anrope$epara) yKa3brBaercfl, Ha neo6xogzMocrb ng6opa

I4HTepBa-IIa KoppeKIIt4I4 pe)Io4Ma rrprr napzurlelruofi o6pa6orxe 4eraleft B

3aBI4ckIMocrI4 or Ha3HaqeHI4t SopuzpyeMofo noKpbrrr4r. Buecre c 'reM, aBTop

peKoMeHAyer nu6zparr sTor napaMerp paBHbrM 1,5 % BHe 3aBucr4Mocrr4 or

Ha3HaqeHr4r rroKpr,rrt4.r (nueo4 2 sa c. 132 luccepraquz).

4. Eclz HaI4MeHblII4e l{HTepBiurbr Bapkrai\uv csoficrs Sopruupyervmrx

norpurufi Ha6rrcAarorc.s [pI4 HaI4MeHbr]eM r4ccneAyeMoM 3HaqeHurr t{HTepBaJra

14 BbIBOAOB



5

KoppeKrlt4z l,5o (puc. 5.2-5.10 4uccepraryuu), ro He roH-srHo ror{eMy se 6rrlu
lpoBeAeHbl I4ccJIeAoBaHIrt [pI4 6oree Hrr3Krrx 3Har{eHz-rrx rrHTepBaJra KoppeKrlt4r4.

5. Anrop B rloArlucv K plzc. 7 anropeQepara Ha3hrBaer rrpoqecc lapallelruoft
o6pa6orrz gerzurefi - rpyrrnoBofi o6pa6orxofi, qro He coBceM BepHo.

3arc.nroqenue. B uenoM Al4ccepraur{oHHa.rr pa6ora gyAunona l.B. rurercr
gaKon.IeuHoft HayqHo-I4ccJIeAoBaremcrofi pa6orofi, rnrtrroqeficr pa3Br{Tr4eM

MrrKp oAyf o B of o oKc r'r Ar4p o BaHI.dfl Anr M ac c o Bof o rrp o r43 BoAcTB a.

Pa6ora BbIrIoJIHeHa Ha BbrcoKoM HayqHo-TexHr4rrecKoM ypoBHe, r4Meer

HayqHyro u [paKTl4qecKyro rreHHocrb. llpe4cranreHHa-s Ar4cceprarrkroHHafl, pa6ora

yAoBJlerBopter BceM rpe6onauurM rr.r. 9-14 llono)r(eHvr o npvcyxneHnvr yqeHbrx

ctelleueft, yrBeplKAeHHoM llocrauosJreHr4eM npaBr4TenbcrBa PO J\b 842 or

24 ceuu6px 2013r., a eO aBrop, r{yAunon lauuta Eopzconzu, 3acny}rcr{Baer

rlpl4cylKAeHu-s yrreHoft creneuv Ka]F^I.I1'I.ara rexHrrqecKrrx HayK no cnerlr4ilrrbHocrrr

05.16.06 - <llopolrKoBat Merzlrlnyprrlx r4 KoMno3r4rlrroHHbre MarepvaJrbr)).

Orsbrs Ha Al{cceprallzro z aeropeQepar o6cy)KAeH ra o4o6pen Ha ceMrlHape

orAeJIa gneKTpoxl4MrlqecKl4x cr{creM 14 rrpoueccon lro4zQvKa\w noBepxHocrv VIX

ABO PAH, nporoKon J\b 6 or 30 oxrr6ps2020 roAa. Ha gaceAaHnprrrpucyrcrBoBilrrr4

21 uelorer, B ToM qI4cJIe 3 4orropa HayK vr 9 rau4z4aron HayK. Pesylrrarrr

roJrocoBaHvs: 3a - 21, nporzB - Her, Bo3Aep)KaBrrrr4xcr - Her.

3auecrureJrb Ar4peKTopa rro uayuuofr

p a6 ore, 3 aBeAyro tq vflr ta6 op arop ueft H e crarluoH ap Hbrx

noBepxHocrHbrx npoqeccoB, A.X.H. (cnequalrHocrb

02.00.04 - Qrasuuec Kafl. xr4uvrfl), Aorleur

llo4ur.rcr C.JI. Cune6proxona yAocroBeprrc

V.reHHfi ceKperapb ZX ABO PAH, K.x.H.

Cr.rue6proxon

!.B. MapraHlru


