
OT3bIB
O$uquaJrbHoro ornoHeHTa Ha Alrcceprarlr4oHHyro pa6ory

Illepunena Esr elavfl, EopracoBurra
<<JlasepHafl, TexHoJrorvrfl, QopvzpoBaHrir KoMrroHeHToB gneKTpouuofi TexHHKvr H3

ana op Sn brx H KpH cranJrrdrr ec Krrx M arepr4 €LrroB >),
npeAcraBJreHHyro Ha concKaHlle yueHofi cre[eHr,r AoKTopa rexHnrrecKr,rx HayK rlo

crrerlnarrbHocrlt 05.27.06 - TexHoJlornq H o6opyAoBaHue p.nfl rrpou3BoAcrBa
n oJrylp oB oAHr4Ko B, M arepr{ €uro B u tpn6opoB gJr eKTpou H ofi TexHH KI,I

1 . C O O T B E T C T B I4 E C OAE p )I( A H VIfl IiVIC CE p r A II VLII 3 A-fl B JI E H H O fr
c rrE IIITAJIbHO C T Vr V O T PA C JrVr HAyKr{

Co4epxaHvre Ancceprarlurr B nomrofi Mepe coorBercrByer rexHl,Iqecxofi

orpacnr4 HayK H nacropry cneuuaJrbHocrr4 05.27 .06 Texuororl,Ifl u

o6opy4oBaHr4e rnfl rrpou3BoAcrBa rronynpoBoAHnKoB, Marepu€LIIoB vr npu6opon

eneKTponHofi TexHHKr,r, yrBep)KAeHHoMy rrpr{K€Bovr BAK Pecny6rurxu Eenapycb or

12.12.2016 J\b 313, a rdMeHHo:
-n.4<ZccleAoBaHLIe gneKTpllrlecKktx, Ma|HHTHbIX, OTITLIqeCKI{X,

renroQu3r4rrecKr.rx csoficrB Marepv€IJIoB LI cnoeB));
- n.5 <ZccleAoBaHlre B3alrMoAeftcrsus MarepuaJroB, TIJIeHoK

reTepo CTpyKryp c 9neKTp OMaIHLITHbIM I{3nyrIeHLI eM)) .

2.-AKTyAJIbHOCTb rEMbI AIIC CEPTAUI{r4

K MareprdalraM_ kr r434enuflv' coBpeMesHofi eneKTponuofi TexHI4KI,I

rrpeAbrBJrffoTcr BbrcoKlre rpe6on aH:/lfl. rro csoficrBaM (erercrpr4qecKl4M,

reuloSId3I4rIecKI,IM, olruqecKuM, xLIMI,IqeCKLIM, rlucrore, pefyJulpHocrpl

MprKpocrpyKrypbr vr apyrurr,r). Erqe 6onee xdcmuu rpe6onaHrrflM .{oDKHhI
yAoBnerBoprrb Marepu€urbr u u3renvrfl, rr3 HHX rnfl [epc[eKTI4BHbIX upu6opon
gJreKTpouuofi TexHr4Ku. 3ro rpe6yer A€trrbHefiurero coBeprueHcrBoBanvlfl, He roJIbKo

KaqecrBa Marepr4anoB, Ho 14 MeroAoB r4x rrepepa6orrz B ug4eIwIfl, BKrroq€ul

BcfroMoraTeJrbHbre rexHoJrofr{qecKHe H3Aenr4s MrrKpoSneKTpoHHofo rIpoLI3BoAcTBa.

Ha pelreHr.re psla raKux aKryarrbHbrx 3aAaq HarrpaBJreHa paccMarpuBaeMas,

4hccepraur4oH Hafl. pa6ora E.B. IllepruueBa.

B rrpeAcraueHsofi Ar.{cceprarllroHnofi pa6ore reoperplrrecKla (n BI4Ae

uo4enefi) v oKcrrepnMeHTarrbHo ("a creqlraJlbHo paspa6oraHHhlx MaKerHbIX

ycraHonrax) LI3yrIeHbI e$$erru B3avMoAeficrsuq na3epHoro u3nyqeH6fl,

pa3nrrqHbrx rnr4r BoJrH c raKr{Mr{ MarepuaraMr4, KaK avropQnufi vI

Kpr.rcr€urru.recrcufi rnopq, MHoroKoMrIoHeHTHhIe cr€rla, ilpupo4nufi u

cuHTerr,r.recrcufi ulrrMa3. Onrnuu3prpoBaHHhre rro pe3ynbraraM MoAenldpoBaHnf, H

HarypHbrx gKcrrepr,rMeHToB npr.rHur4[br Lr pe)Kr,rMbr o6pa6orKl4 Marepu€uloB



MoHoxpoMarr{rrecKlrM r43nyqeHueM na3epoB pa3ruqHhrx AIHH BoJrH Moryr 6uru

rroJro)KeHbr B ocHoBy HoBbrx rexHoJlorufi. flpegno)KeHHbre rexHoJroruqecKrre

MeroAbr o6pa6orKr,r 3neKTpoHHbrx Marepr4aJroB [o3BoJrflT cHr{3HTb rpyAoeurocrb Ll

rroBbrcuTb rrpout3BoAraTeJrbHocrb rexHoJlofuqecKr4x onepaqufi, a raKlre rroBblcnTb

KaqecrBo rrporyKgr4 (n qacrHocrvr, KBaprleBhrx Soroura6ronon,
r.r3roraBJrvBaeMbrx r,r3 o6oraueHHofo n€BepHbrM MeroAoM KBaprleBoro crrprr) ) vr Ha

3TO M O CH OB aHUr Lr M OryT Crrr,IT arbgfl. aKTy€UbHbIMrr .

He uenee aKry€ubHbrMu flBJr^rrrorcr na3epHbre MeroAbr pasMepnofi pe3Kla vI

lonupoBKu rrpr4poAHoro Lr cuHTerr4qecKoro €LIIMa3a. Arnrag orrurraercg srrcorofi

TerrJrorrpoBoAHocrbK) 14 TepMocrofirocrbro H BbrcoKr4MH Ar.rgneKTpHqecKI{MpI

csoficrBaMr4, 6raroAapfl qeMy r{crroJrb3yerc{ B npor{3BoAcrBe BbrcoKoHaA€xurrx

MraKpooneKrpoHHbrx upu6opon.

3. C TETIEHb HOBLI3HbT PE3yJIb TAT OB ArrC C EPTAI{J,dVT Vr
HAYTIHbIX N OJIO}I( E HI4IZ, NbIHO C UMbIX HA 3A IIIN TY

B xoAe BbrrroJrH eHvrfl. Ar.rcceprarlr4oHHoro HccneAoBaHr,rr yrorrHeHbl u

ronyqunu A€rrrbHefiruee pa3Bnrre MeroAbr nasepHofi o6pa6orKu anrop$Horo u

Kpr{cT€urJrr4qecKofo KBaprIa, MHoroKoMfroHeHTHoro cHJrr4KaTHoro cTeKJIa,

rrpHpoAHbrx vr krcKyccTBeHHbrx €LrrM€BoB, KoTopbre rro3Bolrvlru froBbrclrTb KarrecTBo

v rpolr3BoAzTenbHocrb o6pa6orKr,r yKa3aHHbrx Marepil arroB, pacruupkrrb HX

accopTprMeHT.

HosusHa hpe4loxeHHbrx rexHrrrrecKux peruennfi rroATBepx(AeHa 3-vrs

rrareHraMr Poccuficrofi (De4epaqr4u u 25 nareHraMu Pecny6Jrr4Ku Benapycr.

3.1. B pazpa6orassofi cor4cKareJreM QeHorr,reHoJroruqecrofi Mo.{enLI

(flonoxeHrle Ne 1) na3epHoro yrrpaBnfleMoro repMopacKaJrhrBaHn.fl. avropQuoro

KBaprIa sosAeficrBueM ryvefi gJrJrr{rrrrlqecKoro KoJrbrleBoro cerreHr'r s COz na3epa 14

rayccoBa cerreHkrfl YAG nEBepa BrrepBbre KoruqecrBeHHo onpeAeJreHbl ycnoBllf,

rapaHTr4poBaHHoro 3apox(A eHnfl, craproBofi rpeqr4Hbr, a raK)Ke BpeMs gKcrl o skrrrr4r

Infl HaHeceHvfl, craproBofo HaApe3a.

3.2. HonHsHa rronoxeHr4fl, J\b 2 3aKnroqaercfl, B gKcrreplrMeHTanbHoM

o6napyxeHr,rr{ aHr.r3orponuu ilporrHo crvr Kpprcr€rflJruqecKoro KBaprIa H BbIBoAe o

seo6xoAr,rMocrr{ ee yvera ero B MoAenv n€rsepHoro repMopacK€LrrbrBannfl, nyrloM

coz na3epa MorrlHocrbro 2540 Br v orpeAeJreHulr pe)Kr4MoB rrpoqecca,

o6ecuequBarounx rroBhrrrreHr,re cKopocrr.r p€BAeJreHHq s 5-7 paz rr 3HaqureJlbHoe

CHI4}KCHI4E OTXOAOB.

3.3. HoeusHa rronoxenvrfl, J\b 3 3aKrroqaerc.f, B yuere KoMtIoHeHTbI

aHu3orporruu reprraoQu3uqecKr,rx csoficrB Kpr,rcrailra arrMa3a rtpu na3epHofi pesre,

Koropafl Bo3Hr,rKaer BcneAcrBr4e o6pa^:oBaHufl rpaSnrra3rrpoBaHHoro cJlofl,

corrpoBo)KAaeMoro pocroM TepMoynpyrLtx HarrpnKesufi. CoucxareJleM



rrpeAno)KeHo HcrroJrb3oBarb azQ$epeHrlr{posaHHHfi HarpeB npu rroHH}KeHHoM

oHeproBKnaAe B 3oHy o6ryueHvrfl..

3.4. HosrasHa B roJIoxeHvIV J\b

HecrarlraoHapHofi rpexuepuofi MoAenI{ pe3KLI

H3nyqeHHeM YAG nunepa, y.rkrrHearctrlefi

TarcKe v vro4raQurlr4poB aHHe Kpl{craJlna

orrrHMaJrbHbre pexHMbr [poqecca pe3KH.

4 cocrordr B Qoprr,rrapoBaHlll4

3.5. llpone4eHo cpaBHlrreJrbHoe u3yrreHr,Ie s$QerrlrBHocrlr u KaqecrBa

pe3KH €urMa3a n€BepHhrM kt3ryqeHueM 1064, 532 u 266 HM (uo-nra4l4MoMy,

Bbrcrrne rapMoHkr:rvr YAG nasepa). Buepnrre ycraHoBJIeHo, trro nogAeficrBrle

r,r3nyqeHzeM c AlraHofi BoJrHbr 266 HM o6ecneqr{Baer KarrecrseHHrrfi pe3 6es

o6paaoBaHnfl. cKoJroB vr rpa$urv3aw4u rroBepxsocrefi, qro aBTop o6rscHqer

Bbr coKr,r rvr rco eQ Su qz enro M rr ornolr1 eHnfl, yO I4 3nyq e Hlafl.

3.6.CrvroAelr4poBaH TepMoxr{Mr.rqecrcuit rpoqecc rpaBupoBKr{ EUrMa3a 3a

cqer KaTarruTr4qecKofo y!.aretE'Wfl yrnepoAa B rrprrcyTcTBHr{ cJrof, MeTarIJIa B

arvrocSepe BoAopoAa rrprl r4MrrynbcHoM nos4eficrBlru na3epHoro ryqa urvr B

cKaHrrpyrculeM pexr.rMe HerrpepbrBHbrM nyrroM. florasaHa essercrHBHocrb gToro

rpoqecca.

4. OBOCHOBAHHOCTb I{ AOCTOBEPHOCTb BbIBOAOB H
p E K O M B rrAlrl n rI, c (D o p MyJr r,r P o B A HH brx B llvrc cE P T A II krvr

BsrsoAH u peKoMeHtraq;au, cQopMynr4poBaHHhre B rrpeAcraueuHofi

AHCCepTA\r4Vr, OCHOBaHbT Ha aAeKBaTHbrX MOAen.flX rrHAyrlupyeMbrx nasepHblM

H3nyqeHHeM reulo$r43trqecKr,rx [poueccoB B r4ccneAyeMbrx Marepz aJrax vr

rroATBepx4ennux gKcnepHMeHTaJrbHo c r4crroJrb3oBaHr4eM coBpeMeHuoft

aHaJrrTr4rrecKofi antaparypbr. B uccreAoBaHkrflx r4crroJrb3oB€Lrrucb MeroAbr aroMHo-
t - v v

cr4JroBoH vr gneKTpoHHoH pacrpoBor4 MLlKpocKofrHH, sneKTpoHHoro

rrapaMarHr4THoro pe3oHaHca, KaroAoJrroMt4 HecrIeHrIHr4 kr .qpyrue. Peur eHvrfl

cJroxHbrx MareMarr{qecKrrx 3a aq, He r4Merorrlnx pe[reHr4fi s sraA e aHarrr4TraqecKl,Ix

Qyurcqufi, rtonyqeHbr c o6eclerreHueM rpe6yenaofi ToqHocrlr rrHcJreHHbIMII

MeroAaMr4 rnfl AocraroqHbrx na6opon lapaMerpoB Marepu€LrroB Lr pexHMoB

na3epHoro sogAefi crBns,. Pesynrrarhl MoAenrpoBaHlrr ilpeAcraBJreHbl B BuAe

ra6rrug, a B ptrAe cnyqaeB AononHlrreJrbHo B Br4Ae 3-D rpaSnron, HarntAHo

AeMoHcrpt4pyroulrdx KaprrrHbr reMrreparypHbrx uorefi Lr BHyrpeHHr,rx HarrpDK enufi,

n o6pa6arbrBaeMbrx Marepr4€urax.

OqeHusas MoAenb rerrJroMacco[epeHoca rtpu KaraJrr4rnqecrofi rronl4poBKg

aJrMa3a, cne.4yeT oTMeTprTb, rrTo oHa crrpaBeAnr4Ba Anfl cTarlHoHapHoro pexplMa.

llp" HecrarluoHapHoM npoqecce reilroBa.s ee qacrb aAeKBarHa peanrHofi

aJrMa3a rro Herrrocxofi noBepxHocru

KpoMe ecrecrBeunofi aHrl3orporll4l4

B rpoqecce pe3KH. flpe4no)KeHbl



cniyaryuu (cre4onarro 6rr roJrbKo yrlecrb rerJrorbr Arlccouua\lakr yrnepoAa 14

peaKrlr4ft ssaraMo4eftcrBnfl. n o6reMe Merarra, a raKlre Kararrr4Tprqecrofi peaKrIHH

o6pasoBaHnn CH unz CO Ha rroBepxHocrrl pirAeJra c ra3oM). B Alr$$ysuoHHofi
qacrvt 3a4aqrr nyqrue 6uro 6u HcrloJlb3oBarb ycnoBrde c coilporr4BJreHueM

Ar{$$Fr4oHHoMy rroroKy qepe3 rpaHurly ((ELrrMa3-Mer€Lr)), u c rapaMerpaMll

cKopocrlr Kararruru.recrofi peaKrlr4r4 BMecro rrapaMerpoB An$Qy3vru CFVCO B

ra^soeofi cpeAe. B rpeAcraBJreHHoM BHAe oTa MoAenb reM 6ruxe K pe€rnbHoMy

rpoqeccy, qeM 6olrue AnnrenbHocrb na3epHoro HarpeBa, a Kpr,rreprreM

crarluoHapHocrr4 flBrflercfl ycraHoBJreHue cra6ntbHoro pacnpeAeneHl,It

KoHrIeHTparluv pacrBopeHuoro B Mer€urJre yrnepoAa. flpz eroM BpeMfl

ycTaHoBJreHHr crarlzoHapHoro pelKr4Ma Bo3pacTaer c yBenuqeHr4eM TonrqLIHbI

CJIOf, METAIINA.

V.rurusas Bbrruerrpr{BelleHHoe, MoAenb Mo}KHo orIeHHTb rroJro}KlrreJlbHo,

HecMorpr Ha cAenaHHoe 3aMeqaHI,Ie. Als mo6ofi Teoperu.recrofi MoAenv

AocraroqHo orleHraTb cre[eHb Brrr4fllr,us, Ka]KAoro Lr3 Sarropon v BblAenvrb

rJraBHbrQ, d TaKlKe TeHAeH\krHr4x H3MeHeHH.fl rrpr4 rl3MeHeHVtU UCXOAHbTX ycnOsufi.

flolyuuB TaKVe pe3ynbrarhr, AaJrbHefimas, pa6ora rrpoBoAurrefl, gKcrrepr,rMeHT€ulbHo

c [o[yrreHneM KoJII4rrecTBeHHbIX pe3ynbTaToB, rrTo 14 c4enaHo coHcKaTeneM.

llo pesynbraraM MoAenupoB alalas, vr HmrypHbrx oKcrrepuMeHToB orrpeAeneHbl

o[Tr4MaJrbHbre pe]Kr.rMbr KaTELirktTr.rqecKoro TpaBne[r4s, €LrrMa3a I^nfl o6pasqa c

Tonrqnnofi cJror Mer€urJra Ao 1 rvmu, o6ecleqlrBarorrlne cKopocrb y4arennfl

yrnepoAa Ao 1 ,8. 1 0-l0 rr/(rr,r2'c) npu cKopocrn cKaHrlpoBaHr4fl n€tsepHoro ryqa

10-4 vlc u ttnotrocrrr MorrlHocrr.r 107-10s Br/rra2, ero flBJrflercf, orrrktMrurbHbrM Anfl
TEXHOJIO|I4II.

Kacascr crpyKTypbr pa6oru, neo6xoAnMo orMerr{Tb, rrro cor4cKareJleM

o6ocnoBaHHo uzlpaua nocneAoBarenbHocrb, BKJrroqarcilIafl TeoperlrqecKoe

MoAenr4poBaHr4e c rrocJreAyroqr{M aH€LIII43OM Lr cofJracoBaHHbrMlr c Hr4M pe}KI4MaMV

3KcnepvMeHTamsofi nepuSuKarlktld n orrrraMlr3arluu rrpoqecca. Vqer

oco6esHocreft Kplrcr€rJrrnqecKoro crpoeHHr o6pa6arbrBaeMbrx MarepnaJIoB

(rnapua, arrMa3a, JrerlrpoBaHHoro aJrM€t:la) nosnoJrqer B 6esorxoAHoM pe)KHMe

ceJreKTHBHo pa3Aenf,Tb Kpt4cr€ilrrJrbr uo rpe6yeMhrM Kpr,rcr€t[JrrrqecKuM rrJrocKocrsM.

, 5. HAyrIHAfl, IIPAKTHTTECKA-fl, SKOHOMpIqECKA^fl I4

c o q u A Jr b H Afl 3 H Arlr,r M o c T b P E 3 yJI b T A T O B AWC CE p T A U VLVI

Hayuuar 3Haqr4Mocrb pe3yJrbraroB Ar4cceprarlrdr{ 3aKrroq aercfl, B

nocrpo envrr4 rrpraKnaAHbrx vro.{erefi rrpoqeccoB na3epHoro yrrpaBnf,eMoro

TepMopacKarrbrBaHvs, xpyrrKnx Mareplr€uloB, o6orauleHrrfl KBaprleBoro cbrpbs Lt

rronrapoBKra noBepxuocrefi arr,ropQnoro KBaprIa. PesyJrbrarbr MoAenHpoBaHIdt

rro3BoJrrror Bbrf,Burb ocHoBHbre Sarropu, orrpeAenqloulue xoA 14 TeHAeHrlnu



[poqecca rtpu r4x r,r3MeHeHvrv. K TaKLIM MoAentM orHocflTcr MareMarurrecKl{e

orrvrcaHnfl, rrpoqeccoB, yrrr4ThrBarolrlue 3aBncuMocru reuro$H3rrqecKnx

xapaKTepr4cTr4K KBaprIa H aJrMa3a oT TeM[eparypbl, B ToM rrr.rcne B ycnoBHtx

HecTarlr4oHapHofo pelKvrMa) aHr{3oTpo[pll4 KplrcT€Inrr4qecKlrx MaTeplr€uroB.

llparruqecKar 3HaqlrMocrb pa6oru cocrolrr B orrruMr43arluu pe)I(I4MoB

pe€urbHhrx TexHoJrorHqecKr{x IlpoqeccoB, BhrfroJrHeHHbrx IIo pe3yJIbTaTaM

MoAenr{poBaHr4r. B pe3ynbrare rloBblrx aercfl, KarrecrBo rrpo.qyK\url 14

lpor{3BoAuTenbHocrb rrpoqeccoB. Sxouol,rzqecKa.fi 3Harrr4Mocrb pe3yJlbraroB

AprccepTarlvrrl oueHeHa nyreu BBeAeHlufl. pflI.a MeToAoB B TexHoJroflrqecKHe IIeIII4

Ha OAO fouelrcKoe IIO <KpucrarrJr)) yrpaBJrf,rorq€u KoMrraHr4fl xoJIAI{Hra

<<Kpucranl-XonAr4Hr)), OAO <Kopzuur)) B rrpot43BoAcrBe r43Aenuituz avrop$noro H

Kpl4cT€ulnr4rrecKoro KBapua, trpuPoAHbrx 14 'cr[HTerr4rlecKrlx €LIrM€L3oB, a TaK )Ke B

OAO <Can$up-[uavraHr)) (r. forr,reru), v Ha orrbrrHo-rporr3BoAcrBeHHoM yqacrKe

r ffY HMeHI{ O. Cropznu Anfl rasepuofiHayqHo-r{ccneAoBareJrbcKofo ceKTope

TepMoxr{Mraqecrcofi rvro4uQvKa\uu rroBepxHocrrr cr{HTerlrrrecKux cBepxrnep,uux

MaTepHaJroB.

Crozuocrb rtpoAyKrlnn, Bbrrryuesuofi c HcrroJrb3oBaHraeM pe3ynbraroB

Arlccepra\r4rl, cocraBJrser 11 485 7lI 6etopyccKux py6nefi.

C o qn an bHafl, 3H arrr,r Mo crb B brp a)K aercf, B c o3A a Hvfi4 6r aroup HsrH brx yclon nfi

rpyla pa6orHr4KoB, 3aHrrbrx npor.r3BoAcrBoM Aauuofi npoAyKrrvil, ynyqrrreHr4vl

gKoJIorI4H, B qacrHo ern, BcJIeAcrBLre 3aMeHbr xrrMrdrrecKoro o6oraul eHkrfl,

KBaprleBoro cbrpbr na3epHbrM, o6ecneqr.rBaroulraM K ToMy xe 6oree BbIcoKIdM efo

KAIIECTBOM.

Peaymrarbr Alrcceprarluvr peKoMeHAyrorcq Anfl r4crroJrb3oBaHl,Is Ha

rrpeArrpuflTvrflx, cfrerluanv3upyrcur[xcfl. B rrpoH3BoAcrBe KoM[oHeHToB

sneKTpouuofi TexHr4Krl krs avrop$nux pr Kpucr€rlJrr{qecKr4x MarepI{ELIIoB.

Pesynrrarbr Arrcceprarlrrr TaKXe LrcrroJrb3yrorcf, B o6pasoBareJrbHoM rrpoqecce

Bbrcrlefi urorbr rrpu rroAroroBKe cnequ€rnucroB n o6nacrn MLtKpogneKTpoHI{Rvr kr
v

SneKTpoHH Or4 TeXHr{KH.

6. O IyEJIITK O BAHH O C Tb PE 3 yJIbrAT OB I.VTCCE PTAIIWVT B
HAYIIHOfr IEIIATVI

flo pesyJrbraraM BbrrroJrHeHHbrx I{ccxeAoBanuit ouy6ruKoBaHbr 7 6 uayuHblx

reqarHhrx pa6or vs Hr4x: 2 MoHorpa$uu B coaBropcrBe, 38 crarefi,

coorBercrByrouux rryHKry 19 llorolr(eHrafl o npv cy)KAeHr4ra yrreHbrx creneuefi u

rrpr4cBoeHrlu yrreHbrx enauufi, 8 crarefi B Apyrux perleH3vpyeMbrx )KypHaJIax,

6 crarefi B MarepuaJrax MelKAyHapoAHbIX KoH$epenquir, 22 re3r{ca AoKnaAoB Ha

Me)KAyHapoAHbIX HayrrHo-TexHnrlecKrrx ron$epeHUl4flx. Bce pa3Aenbl

IHCCeprArIkru, BbrBoAbr vr rroJro)KeHvrs., BbrHocHMbre Ha 3arrlr4Ty, oTpa)KeHbI B



Mareprl aJrax) ouy6rutKoBaHHbrx B rrerrarll c yqacrneM coucKareJlfl. K uau6olee

3HarrHMbrM Mo)KHo orHecrr4 ny6nuxa\nv B )KypHaJIax <<llonepxHocrb.

PeHrreHoBcKLre, cktHxporpoHHbre v nefirpoHHhre r4ccneAoBaHrrf,)), <<OnrH.Iecrufi

xypHaJD>,,<Kpu crarrJrorpa$un.

llonyueHbr 3 rrareHra Poccuficrofi (DegeparJm, 25 rrareHros Pecuy6lurcu

Benapycr.

Bce noJro)Kenufl, Ar4cceprapr4, BbrHocuMbre Ha 3arrIVTy, a raKlre pa3Aenbl

AH cc ep r a\krr4 r,r aBTope Q epara orp alreHbr n o uy 6JrHKoB aHHbrx M arepu a[ax.

7. C O O T B E T C T B tI E O O O P MJI EH Vrfl, AI,I C C E P T AIII"truI
TPEFOBAHIIfl M BAK PECTIYEJIITKII BEJIAPYCb

O$opvureHrre Ar{ccepraMvr v aBTope$epara coorBercrByer rpe6onaHl,IflM

ZncrpyKur.rr4 o rroprAKe dQopvr rennfl. Al{cceprarytu,
aBTopefiepara Allccepra\uu uHayqHofo AoKJraAa,

Ar,rccepTa\Hvr.

Alrccepra\uv B BHAe

ny6rura\uit ro reMe

AnropeQepar coorBercrByer coAeprKaHrrro Ar4cceprarlr4oHnofi pa6oru,

BbIBOAaM I,I TTOJIOXeHVflM, KOTOpbIe BbIHOCflTCg. Ha 3arIIHTy.

8. 3AMETIAH'1fl TIO ilI"'CCEPTAUVIVT

8.1. He so Bcex pa3Aenax 4vrcceprarlr4ra rrocraHoBKa 3a4aqv HaLrnHaerct c

SusuuecKoro blucanus, npo6reuu kr nyrefi Aocrrr)KeHHfl IIeJIII, xor.f,

MareMarurrecKaq Ooprynr4poBKa MoAerefi cBr4AerenbcrByer o HaJrHLrvIu y aBTopa
.rdrrczx rpeAcraBJreHlrfi o Su3r4Ke [poueccoB. B ro x(e Bpev'fl Anfl, rrlrrareJlf raKoe

onr4 caHr{e AaB€uro 6u Bo3MoxHocrb aHaJrH3a KoppeKTHocrH MoAenu u

npeAnaraeMbrx Mep 4ITA Aocrr4xelavrfl. rlenu. B .racrHocrrr, [nfl y[oMtrHyrofi BbIIrIe

B pa3re te 4 MoAenr $uszvecKoe orncaHlre rerrro$usuqecKr{x, AH$Sy3HoHHbIX,
reprvrbxzMrdqecKr.rx [poqeccoB rro3BoJII4Jro 6u KoppeKTHo rlocraBuTb rpaHlaqHble

ycnoBktr 1.nfl Alr$$ysuoHHofi Lracrn MoAenv. LIgsecrHo, rrro xoeSSuqLIeHTbI

au$$y3vru B pa3Hbrx rBep4brx Marepriarrax Moryr orrurrarbcq Ha rlopf,AoK H

6oree, rrogroMy paBeHcrBo rroroKoB Ha rpaHzrlax pasAena Me)KAy HI,IMH

AOCTH| aeTgg. npu BO3HT4KHOBeHLIU AOCTaTOTTHO|O tIO Berpltrl4He

KOHUeHTpaTIT4OHHO|O rreperraAa Ha fpaHr4rle, T.e. [pr4 Aocrr4]KeHvru cTaIIHoHapHofo

pexuMa. floerouy Ha Haq€LrrbHoM grane HarpeBa crlcreMbr AoJDKHbI 6urr

coorBercTByrouue rpaHr.rqHbre ycnoBnfl .

8.2. B Ar,rcceprar1r4r4 He o6cyx4aercfl Bo[poc o Brrr4flHHH Ha xapaKTep

npoqeccoB TepMopacKarrbrBaHr4fl, raMnynbcHoro pe]KrlMa pa6oru HeoAI,IMoBoFo

Jra3epa.



8.3. B 4ononHeHue K coorBercrByroqeft qacrr4 pa3Aena 4. npu rocraHoBKe
KoMrIJIerccsofi AHSQyeI{oHHo-renrosofi xpaenofi 3aAarru o Karzlrrzru.recrofi
nonupoBKe uulMa3a (c. 202) orcyrcrByer pr{cyHoK clrcreMbr KoopAr4Har vr
rpaHLIrrHbIe ycnoBrlt (5 .16, 5.I7) rpeAnoJlararor orcyrcrBr{e rerrJroBoro rroroKa rro
pa4.vycy B rlr.rirr.rHApr4rrecrofi cr4creMe KoopArrHar. 14 ectu gro MoxHo Aorrycrr,rrb
p.nfl MVKpoHHoro cJlot MerarrJra, To Ans o6reua rrJrorHo KoHTaKTupyroqefo c HHM
cJror aJrMa3a gro rpe6yer yroqHenr4fl,.

8.4. B rloAprlcyuo.+rofi noArl,Icu K pHcyHKy 3.16, ro-Br,rArrMoMy,
rlepecraBJleHbr o6osHarreHufl YAG u COz na3epon. OrcyrcrByer ccbrJrKa B TeKcre
Ha pucyttoX 3.I7 . HenoHqrHo, KaK ycraHoBJreHa repMocrofixocrb creKJra B 100 "C
(c. 158). Ha c. 163 rcna ccbrJrKa Ha puc.4.l3 - Bkr4vrMo, rrpaBraJrbHo Ha pucyHot(

4.15?
CAeranHbre 3aMeqaHr,r.fl uMeror 6omurefi qacrbro xapaKTep

Brr4qror Ha rroHr,rMaHr4e cMbrcJra ) vr B 6oluuofi pa6ore

rlpkt HIII{rII4€LIrbHoro 3HaqeHr4fl. CAerasHbre 3aMeqaHkrfl, He
llonoxeHufl, BbrHocuMbre Ha 3aIIII4Ty .

oflplcoK, I,I He

HE IMEIOT

3aTpafl4 BaIOT

9. C OOTBET C TBIIE HAYIIHOIZ KBAJILIOIIKAIINI,I C ONCKATE JIfl,
YTIE H OtrI C TE TI F,H.VT, HA KOTOPYIO OH IIPE TEHAYE T

llo xapaKTepy v ypoBHIo rlocraBJreHHbrx B Arlcceprarr4r4 sa4aq,
I{CIIOJIb3yeMbIM MeTOAaM HX peIXeHI4.f, 14 r4HTeplpeTarlr4r{ pe3yJrbTaTOB,

anpo6zpoBaHHblx' ny6rzrarruflv'u B perleH3npyeMbrx x{ypHarrax u B AByx
MoHorpa$utx MolKHo 3aKnroqrTb) trro coucKarem [[eprxHeB E.E. coorBercrByer
HayrrHofi xsanuQzrcaqua AoKTopa rexHl{rrecKlrx HayK tro crerlr4€urbHocrLr 05.27 .06

Texuororr{.s 14 o6opyaoBaHue Anf, rpou3BoAcrBa rronynpoBoAHHKoB,
Marepu€LrroB u npu6opoB oJreKTposuofi TexHlrKr4.

10. 3AKIIOIIEHI,IE

[uccepraqlafl, [lepunena EsreHlas BopracoBr4rra flBrfl,ercfl 3aKoHrreuuofi
rnanuSrIKaIII4oHuofi uayuuofi pa6orofi, rroArorouesnofi coucKareJreM
cantocrotrenbno (uay.rHrrfi KoHcynbraHT -AoKTop rexHuqecKrax HayK, npoQeccop,
rrJIeH-KoppecloHAeHT Harlnouamuofi aKaAeMnr4 HayK Belapycu, rrasHrrfi
crellu€tnvrcr rro HayKe HayqHo-rexHuqecKoro yrpaBJreHr4s OAO (I4HTE|PAJb -

yrlp aB Jrfl IoIrI afl KoMrI aH lrr xoJr 4ular a d'IHTEf PA JI)> Eru elrfl H oB B . A . ),
IIIepruHeB EsreHlafi BopucoBlaq 3acnyxuBaer rpucprAeHraf, yuenofi

crerleHl4 AoKTopa rexHurrecKr{x HayK rro crequarrbHocru 05 .27 .06 - TexlroJrorr4fl r4

o6opy4oBaHl,Ie p.nfl rrpou3BoAcrBa nonyrpoBoAHrrKoB, Marepn€uroB H npu6opon



SneKTpoHHofi TexHkIKI{ 3a cneAyroque HoBhIe HayqHbre vr HayrrHo-TexHurrecKrre

pe3ynbTaTbr:
- QenoMeHoJrorurrecKyro MoAenb JI€BepHOrO yilpaBJrf,eMoro

TepMopacK€rrrbrBaHufl, anropsnofo KBaprIa c ucrroJrb3oBaHzeM AByx nyqefi pasHux

rnlaH BoJIH, $opt rronepeqHoro ceqeHuf, vt r.rHTeHcunuocrefi, BlepBhre
ytlr.rTbr B arouyrc Te rrJro oTA aqy c rr oB epxH o cTr4 ;

- SKC[IepI4MeHTUUIbHOe OnpeAeJIeHI4e OrrTr,rMarrbHbrx pexrrMoB na3epHoro
ynpaBnfleMoro repMopacKarrbrBaHkrfl, Kpr4 cranJrr{qecKr,rx Marepu€LrroB (rnapua,
zutuasa), o6ecnequBaroutrux saAexsoe pirAeneHue rro rpe6yeruofi
Kpl4cr€LlrorpaQu.recrofi rlJrocKocrlr 6es Hapyu eH:as. uenocrHocrr4 rro Apyrr.rM
rrJlocKocrflM, rrro uorpe6oBano yuera aHrl3orporrprr{ TerrJronpoBoAHocrn vr
TepM oMexaHr4rrecKr4x cnofi crn ;

- Mo.{enb na3epHO-LIHAyIII4pOBaHHoro KaTEUII4TLIqeCKOTO ilOnupoBA}JI|Ifl,

aIIM a3 a LI sKCn ep I4 MeH T€UIb HyIO ee p e alI,I 3aIII4 IO ;
rrro B coBoKynHocrn rrpeAcraBJrf,er co6ofi cyqecrsenHrrfi BKJTaA B

peIIreHI,Ie aKTyanbHbIX HayqHo-TexHr4qecKHX 3a4a-u, B p€BBr4Trre ocHoB lasepuofi
o6pa6orKu MarepuarloB u coBepueHcrBoBaHr{e rexHoJrorr{H Marepr{€uroB vr
npn6opoB oJreKrpoHHofi rexuurcu.

O$uuzarsurrfi orrrroHeHT,
AOKTOp TeXHr4r{eCKr{X HayK, AOTIeHT,

rJraBHbrft uayuuufi corpyAHr{K fHY
<<VIla crury r M e x aH r{ K 14 M er aJr Jr o rr o n r4 M e p H br x

vMeHV B.A. Beloro

Haquouamnofi aKaAeM vH Hayrc Eelapycz)

CIICTEM

.M. TorcrorrrroB


