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0(MIHMATBHOIO ONIMOHEHTa Ha AuccepTauo J1.9. 3akpeBcKkoro
"MeToasl BO30yKIEHHUS JTa3epPHBIX CpeJl Ha OCHOBE I'a30BbIX Pa3pPsI0B CPEIHETO
¥ BBICOKOT'O JaBJIEHHS'", IPEACTaBIEHHON HA COUCKaHNE YUEHOM CTeNeHH
JOKTOpa (PU3UKO-MaTeMATUYeCKUX HayK 110 crenuanbaoctu 01.04.21
«JlazepHas dbuzuka»

JluccepraunonHas paborta 3akpeBckoro J[.D. MOCBAIIEHA H3YYEHHIO
METOMOB  BO30YKIAEHUS JIa3epHBIX Cpell — OJIEKTPOHHBIMU  IyYKaMH,
(GOpMHUpYEMBIMH B ra30BBIX pa3psiax CpeJHEro AaBJIEHUs U a30BBIM Pa3psiioM
BBICOKOI'O JaBJICHHUS, M HEIOCPEACTBEHHO HCCJIEIOBAHUIO TIeHepaldOHHBIX
XapaKTePUCTHUK JIa3€POB MIPU TAKUX CIIOCO0ax BO30YIKICHHUS.

AKTyaJlbHOCTb HCCJIEZIOBAHUS BBITEKAET U3 HEOOXOMUMOCTH PACLIMPEHHUS
Habopa UHCTPYMEHTOB [UIsl BO3OYKAEHHUS JIa3epOB, IEMOHCTPALIMKY M peaan3allu
UX MOTEHUUATIBHBIX BO3MOKHOCTEHN B Pa3HOOOPA3HbIX YCIOBUSX CYILICCTBOBAHUS
MHBepcur Hacen€HHocTed. K 80-M rogam mpolioro Beka ¢Tano 04eBUIHBIM, YTO
MPOAOJIBHBIA MMITYJIbCHO-IIEPUOIMUECKUN Ia30BBIH paspsii - Haubojiee MpocTo
peayn3yeMbld U pacrpoCTpaHEHHBIN cr1oco0 BO30YKIEHUS AKTHUBHBIX CPell IpH
BCEX €ro MpeuMyIllecTBaX [Ulsi HEKOTOPBIX TUIIOB I'a30BbIX JIa3epoB (Jla3epoB Ha
napax MeTajuloB), 00JaJaeT CBOWCTBaMH, CAEPKHUBAIOLIMMU IIPOIPECC B MX
pasBuTHH. DTO TpeOOBaAIO MOMCKA WHBIX ITyTel BO30YKIEHUS JIa3€pHBIX Cpe.
[TosToMy MHOrMe Hay4HBIE TpYIIBl 3aHAIUCH IOMCKOM W Da3sBUTHEM
«HETPAJMLUHUOHHBIX» U «OpPUTHHANILHBIX» pelmeHud. B ux psgy pabora aBropa
3aHUMaeT JJOCTOHHOE MECTO.

Heawvto pabGorel, 0003HaueHHOH B auccepTalwu 3akpeBckoro J[.D.,
SIBJISLIOCH M3YyY€HHEe HOBBIX METOJOB 3HEPreTU4eCKOro BO3ACHCTBUS Ha aKTHBHBIE
Cpelbl Ha OCHOBE Ta30BbIX pa3psiioB CPEAHEro W BBICOKOTO [aBJIEHUS W
BO30y:KIEHHE MMM J1asepoB. B muccepraiuMu Kak pa3 pellajguch 3afadi,
CBsI3aHHBIE C BBISBJIEHUEM, OrpaHUBAIOLIUX (i)aKTOp;)B TPaAUuLUOHHBIX THIIOB
paspsina 1npu BO3OYKIEHMM Ja3epOB Ha Mapax METaUIOB, C W3y4YeHUEM

BO3MOXXHOCTEH paCLIMpPEHMs [uara3oHa (yHKIMOHUPOBAHHS Ta30BOTO paspsiia
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(00nacTb  BBICOKMX HaBIEHMI). A Takke ¢ IIOMCKOM HOBBIX METOIOB
BO30Y)KI€HHUs, B YaCTHOCTH, pa3pabOTKOMN, MCCIeI0BaHUEM, MCIIOIb30BAHHEM U
BBISIBIGHHEM  MPEUMYLIECTB ¥ HEJOCTAaTKOB  3JIEKTPOHHO-ITYYKOBOI'O
BO30Y)KIEHMSI ~ JIa3epHBIX  Cped W, COOTBETCTBEHHO, C  H3y4eHHeM
HETIOCPEICTBEHHO MapaMeTpOB JIa3epoB MIPU TAaKUX CI1oco0ax Bo30YKIEHHS.

Auccepraunsi coCTOMT U3 BBeJEHHsI, 6 IVIAB U 3aKJIFOYEHMS, B KOTOPOM
MIEPEYUCIIEHbl OCHOBHbBIE PE3YJILTATEI.

Bo BBenenuum jaHa oOmas XapakTepucTHKa paboThl, 0OOCHOBaHA
aKTyaJbHOCTb TeMbI, C(HOPMYJIHMPOBaHbI LeNib pPabOThl W pellaeMble 3ajaqH,
U3JI05KE€HBI OCHOBHBIE [T0JI0KEHUS!, BHIHOCUMBbIE Ha 3alIUTY.

IlepBasi raaea [QuccepTalnM MOCBSIUEHa AHAIU3Y METOAOB TeHEepalni
OBICTPBIX 3/IEKTPOHOB HEIOCPEACTBEHHO B AKTUBHOM Cpelie - B ra3ax CpeaHero
JaBJIEHUs - NPUMEHHUTEIBHO K 3a1adaM BO30YXIEHHMs Tra30BbIX JiazepoB. B
UCCIICIOBAHUSAX B KayeCTBE 3HAYUMOrO MapameTpa B3siTa 3(PGHEKTUBHOCTD
F€HEepally 3JeKTPOHHOTO IIyYyKa, M COOTBETCTBEHHO OIpeAeeHbl YCIOBUS
OpraHu3alluy paspsifia, FCHEPUPYIOLIEro Iy4OK C BBICOKOW 3(h(hEKTHBHOCTBIO.
[Ipy sToM MokazaHo, YTO NpeoOnalalOLMM MEXaHM3MOM 3MUCCHH ObICTPBIX
3JIEKTPOHOB B 3TOM CJIy4ae MOMKET OBITh paspsil ¢ MPEHUMYIIECTBEHHON POJIBIO
porosmMuccum.

Bo BTOpO# riaBe mpoBeEHO HCCIEOBAHME [APAMETPOB Ta30BbBIX
paspsAI0B, ONpPENesSIOUIMX [TPOTEKaHUE IEKTPUYECKOro TOKa W 0COoOeHHOCTEH
SMHUCCHH 3JIEKTPOHOB C XOJIOJIHBIX KaTOJOB B ra30BOM paspsiae. B nuccepraumy,
OTTAJIKUBAsICh OT THUIOTE3bl O MOAU(DUKALNWU TOBEPXHOCTH KATOJa BCJEICTBHUE
ero 0oMOapIMpOBKM YacTHLAMH paboduero rasa, AETaeTcs BBIBOL O TOM, HTO
SMHMCCHOHHBIE CBOWCTBA XOJOAHBIX KaTOJOB MEHSIIOTCS. ABTOPOM IPOBENEHBI
HarjisIHple  3KCHEPUMEHTbI, JEMOHCTPUPYIOLIUE, HYTO (HOTOIMHUCCHOHHbBIE
CBOMCTBA XOJIOJHBIX KAaTOJIOB B a30BOM paspsjie ONpedelsioTCsl pe30HaHCHBIM
B0O30Y’KIIeHHEeM aTOMOB paboyero rasa, agcopGHpOBAHHBIX TOBEPXHOCTBIO KATOAA
WJIM UMIUIAHTUPOBAHHBIX B He€. B mmpokom auanasoHe razopaspsaHbIX yCIOBHH

AJIs p€3OHaHCHOfI JIMHUKW TeJIMsl 1711 PasJIMYHBbIX THIIOB pa3psaa HU3MEpeH
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K0dQGULHEHT GOTOIMHUCCHH Yy, = 0.3. [l ycnoBuil, XapaKTepHbIX JULT paspAL0B
B MaJblX paspsAAHBIX IMPOMEXKYTKax CpeAHero MHaBlIeHHs TIpU BBICOKHX
HANpsHKEHHOCTSIX  3JIEKTPUYECKOTo  MOJIs (E/N>O.5><10'14B><CM2) BIIEPBbIE
u3MepeH TayHCEHIOBCKHH KOI(QQUUMUEHT PasMHOKEHHS SJIEKTPOHOB. Jlns atux
)K€ YCIOBHM 30HIOBBIM METONOM [POBEACHBI H3MEPEHHUS paclpele/IeHUA
3NeKTPUYECKOrO [MOJsI B YCKOPHMTENBHOM 3a30pe B pasiWiHbIX PEXHMax
QYHKIMOHUPOBaHUs pa3psna. Ha ocHoBaHMM 3TOTO Cle€NaH BBIBOA, HTO JUIA
peanuzalid  SOGEKTUBHBIX ~HCTOYHHUKOB  IYYKOB  OJICKTPOHOB HauboJiee
MepcreKTUBEH TaK Ha3blBAEMbIH «OTKPBITBIM» paspsii ¢ HAHOCEKYH/IHOM
JUIMTEIbHOCTBIO UMITYJIBCA.

B raaBe 3 IipeicTaBieHbl pe3yJbTaThl  MCCIEI0BaHHMs —TCHEpAllMK
3IeKTPOHHOrO Iy4YKa B Pa3IMYHBIX pa3psjax: B KOAKCHAJIbHOM U IUIAHAPHOM
«OTKPBITOM» Pa3psi/ie ¢ PasIM4HOi TeOMeTPUH, B HOBOH Pa3sHOBUIHOCTH pa3pAia,
[PUIYMaHHOTO aBTOPOM — «OTKPBITOM» paspsiie ¢ KaTOJHOH MOJOCTBIO, B MOJIOM
KaTole W aHOMAaJbHOM TIEIoIIeM paspsiie. B 5ToH riaBe MOXHO BBIACIMTD,
pe3yJbTaThl, ¢ OIHOM CTOPOHBI, NEMOHCTPUPYIOLIME MPHUBICKATEIBHBIC I
HAKAYK{H  Jla3epHBIX  Cpel  MapameTpbl  9JIeKTPOHHBIX  IY4YKOB  (TOKHU
KHJIOAMIIEPHOTO ~ [Mara3oHa,  BbIcOKas  9(Q(QeKTHBHOCTH reHepalun),
oGHapyXkeHHe YCIOBMH, Korna xapakrepuctuka [(U) He 3aBUCHT OT AaBICHHA
paGouero rasa. A ¢ Jpyroi CTOPOHBI, W AEMOHCTPAlMIO OrpaHM4MBaOIINAX
}hakTopoB MoA0GHOrO criocoda Hakayky - MOsBJIEHHE HEYCTOHIMBOTO COCTOSHHS
3JIeKTPOHHOTO IMydKa. BriepBble MOKa3aHo, YTO MPH BBICOKUX HANpPKEHHOCTAX
3JIEKTPUYECKOrO TMOJISi MPOLECChl 3MUCCHHM M Pa3sBUTHA TOKa OINPEIC/IAITCH
M3TyYeHHEM DE3OHAHCHBIX COCTOSHMH aTOMOB, BO30YXKJaeMbIX B COYAapEHHAX
TSOKENBIMA YacTUIIAMKM HEMOCPEACTBEHHO B CaMOM YCKOPHUTEJIBHOM 3da30p€.
[Ipuuém 3T0 M3IMydeHHe oOecrevynBaeTCst AOIIEPOBCKUMA (GoTOHAaMH, KOTOpPbIE
6e3 peabcopOLMK JOCTUTAIOT KaToda. DTOT pe3ybTaT OueHb BaXKeH, IMOTOMY HTO
03BOJIIET pa3lIe/UTh 10 YCJIOBUIM @yHKuHOHHpOBéHHﬂ pa3IudHble pa3psiibl C
CeTUaTbIMU 3JEKTpOJaMU MU, IO-BUAMMOMY, HE 3aKOHYUTh, HO OIpaHWIMTh

JUCKYCCHHU O M€XaHU3MaXx reHepaluuu 3JIEKTPOHOB B 3TUX paspsarax.



B rnaBe 4 mpezacraBieHbl pe3ysnbTaThl HCCIENOBaHUS BO30YKICHMUs
ra3oBbIX W  TBEPHOTENBHBIX  JIa3epHBIX  Cpeld  HU3KO3HEPreTHYECKUMH
3JIEKTPOHHBIMU MMy4YKaMH, peaju30BaHHbIMU U UCCAEAO0BAaHHBIMU B JUCCEPTALUH.
JI.D. 3akpeBckuil mocTapajics MNPOAEMOHCTPUPOBATH OTIUYUTEIBHBIE YEPThI
nonoOHON HakadyKd [UIsl aKTUBHBIX cpel (ra3pl M MaporasoBble CMECcH) ¢
pa3JIMYHBIMM MEXaHU3MaM{ CO3[aHUsl WHBEPCUU. MOXKHO BBIIEIUTh TpHU
MHTEPEeCHBIX pe3yJibTara: 3TO [epPeBOJ M3 CaMOOTPAaHUYEHHOIO pexXuMa
reHepalii B CTOJIKHOBUTEJIBHBIM TeIMEBOro Jiadepa, MOJIydeHHE Ja3epHOMN
reHepaldd Ha aTOMapHBIX TepexonaXx B CuBr maszepe ¢ BBICOKOH (U3MUeCcKON
3QQEeKTUBHOCTBIO W CHATHE YACTOTHBIX OTPAaHMYEHUN IpPU 3JIEKTPOHHO-
My4YKOBOM BO30YK/I€HUHU.

I'naBa 5 nocBsillieHa HCCAEOBAHUIO Ta30pa3psiAHbIX Ja3epoB Ha Mapax
METaJVIOB BBICOKOrO JaBieHus. MIHTepec Kk 3Tod Teme Obul 00yC/IOBIIEH
HEOOXOJUMOCTBIO OINpeleeHUs] MpeaebHbIX XapaKTepUCTHUK psila aKTHUBHBIX
cpel Mpu razopaspsiHOM BO30YIKIEHHUHU, CBS3AHHBIX C YBEJIUMYEHUEM OaBJICHUS.
N3y4yeH mpodOIBHBIA MUMITYJIbCHO-NIEPUOJNYECKUN Ta30BbIA pa3psii B IEJIUMU U
[1apora3oBbIX CMECSX BBICOKOTO AaBJeHHs MpU OONBLION CpelHed MOILLHOCTH
BO30YyXKIeHUs. B 4acTHOCTH, U3y4YeHO BIUSHHE [1apOB METaslsla Ha OAHOPOJHOCTD,
CcTaOUJIBHOCTh pa3psiia MpU JaBJIeHUsIX, KOTr/la pa3psii B HACTOM MHEPTHOM rase
KOHTparupyeT. CnemaH BbIBOJA O CaMOCTa0UJIM3UPYIOLIEMCS — Xapakrepe
IPOTeKaHUsl TOKa, W IO0Ka3aHO, YTO IMapbl MeTaia o00ecrnevyrnBaroT O0O0BbEMHBIN
XapakTep Tra30BOro paspsja Mpu AaBIeHHUSX, 3HAYUTEIbHO IPEBBILIAIOIINX
armMocepHoe (~ 5aTM) B pa3psIHbIX KaHanax Oosbiioro nuamerpa. [lonoOHbIH
TUII pa3psiga NPUMEHEH U1l BO30YKI€HUs! J1a3epOB Ha Mapax METaJIOB MOHHOIO
cnektpa. [IpogemoncrpupoBano, uro uonnsie He-Eull (A = 1.0019 mxm) u He-
Sril (. = 430.5 HM) nazepbl atMOC(hEPHOro [AaBJIEHUs SBIAIOTCS MOILHBIMU
HICTOYHUKAMH KOTePEHTHOTO H3Iy4YeHHs, TPUIYEM MOILIHOCTh U 3(P(HEKTUBHOCTD
reHepaluyd BO3pacTalOT C POCTOM JaBJICHUS renus. B He-Eull jasepe Ipu

BO36Y}KIIGHI/IH OPOOOJBHBIM pa3psggoM IIOJTydY€Ha M MCCIEAOBAaHA Jla3epHasi



reHepalus MpU NaBJCHUSIX aKTUBHOM cpelbl 10 5 aTM ¢ MOIIHOCTBIO HaKadKH ~
25 xB1/m.

B raaBe 6 mpoBeneHO HcclieOBaHHE Ia30pa3psIHOro Jiasepa Ha Iapax
Mead. B YacTHOCTH, BBIACHSUIOCH, Kakash W3 TPUYMH (IIPEIBIMITYIbCHbIE
KOHLEHTPALUK 3JeKTPOHOB HJIM METACTaOMIBHBIX COCTOSIHUN aTOMOB) U B KaKHX
YCJIOBUSIX SIBJISIETCS OINpelessifolllel B OTpaHWYEHMM YacTOThl CJIeAOBaHHs
UMITYJBCOB TeHepaund. OTMETHM, UYTO 3KCIEPUMEHTBI C Tra30paspsaHbIMU
nazepamu Ne-CuBr-H, w Ne-Cu-H, nipoBe/ieHbl MU MOMOLIM pa3pabOTaHHOIO
aBTOPOM MeETOJIa IPOCTPAHCTBEHHO pa3HeceHHbIX objacted moryomeHus. OHu
reHepamyy MOKa3aid, 4TO B YCJIOBHSIX, KOTJa KakUM-IH00 00pa3om oc/1abdieHo
W1 HEUTPalIM30BaHO BJMSHUE IPEIBIMITYJIbCHBIX 3JIEKTPOHOB, Jia3epHas
reHepaluss BOCCTAHABIMBAETCS JI0 CBOEro IEPBOHAYAIIBHOIO 3HAYEHHUs 3a
eIMHUIB] MUKPOCEKYH/I TTOC/Ie OKOHYAaHUS TMpebIIyIlero UMITyJIbca Hakayku. B
3TOW IjaBe MOYKHO BBIJEJIUTh MHTEPECHbIE Pe3yJIbTaThl, CBA3aHHbBIE C BIMSIHHEM
JUIUTEILHOCTH (PPOHTA UMITyJIbCa HAKAUKU HA eHepalUOHHBIE XapaKTEPUCTUKH.
BrniepBble peanbHO MPOAEMOHCTPUPOBAHO, YTO COKpallleHHe (pOoHTa HUMITYJIbCa
HaripspkeHus: ¢ 20 1o 1.5 HC IpH UCMONB30BaHUHK CIEeLHalbHO pa3paboTaHHBIX
OBICTPONEHCTBYIOLIMX OOOCTpUTENEH MPUBOAUT K KAYECTBEHHOMY H3MEHEHHIO
4aCTOTHO-IHEPreTUYeCKON XapaKTepUCTUKH I'eHepalliy. JHEeprus reHepaluy He
3aBUCUT OT YaCTOTBI, & CPEJIHSSI MOLIHOCTh JUHEHHO NPOIIOPLUOHAIbHA €.

B 3akawuyeHum 1aHo 0000lIeHHE OCHOBHBIX HAay4HBIX pe3yJIbTaToB,
MOJIy4eHHBIX [IPU MPOBEJIEHUH TaHHOU pabOTHI.

Jluccepranusi, B EPBYIO OuUepe/ib, SBISCTCS IKCIEPUMEHTATBHON pPabOoTOM.
OueBU€H  OpPUTMHAJIBHBIA W MHOHEPCKUH  XapakTep  IPOBEIEHHBIX
uccienoBaHui. [lomyden 1enbli psii HOBBIX BaKHBIX pe3ysbTaToB. ClenaHHble
KAQ4eCTBEHHBbIC OLEHKHM [EMOHCTPUPYIOT (U3UUECKYI0 OOOCHOBAaHHOCTH MU
COCTOATENBbHOCTh  IOJYYeHHBIX  pe3yabTaTOB.  BBIBOABI  OHCCEpTaLUU
apryMeHTHpOBaHbl U JNYHbIN BKIag J1.D. 3aKpeBCKOro HeCOMHEHeH. YKpaluaeT
JUCCEPTALMOHHYI0 paldoTy COTPYAHUYECTBO C TEOPETHKAMH, pe3yJIbTaThI

MOICITUPOBAHUs, KOTOPBIX HE IIpeacKa3ald, HO I103BOJIUIIHU 00OCHOBaTh H
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MOATBEPAWTL  pe3yibTaThl  dkcrepuMeHtoB.  CremyeT — ckaszaTb,  4TO
npelcTaBieHHble B paboTe pe3y/bTaThl MPUBJIEKAIOT BHUMaHHE W BBI3BIBAIOT
aKTUBHOE OOCYXKJIEHHEe U JKMBbIE IMCKYCCHHM Ha Pa3IMYHBIX KOH(EpeHLHsX Mo
TasepHON (QU3MKe M (HU3MKe ra30BOrO paspsida. JTO CBUIETENLCTBYET 00
aKTyaJIbHOCTH HCCIeNOBaHWN, BOCTPEOOBAaHHOCTH pe3yJbTaTOB H  HMMEIOT
HAYYHYIO U IPAKTUYECKYIO [IEHHOCTb.

B kauecTBe 3amMeyaHWH K [JIMCCEPTAlIMOHHONW paboTe M HEKOTOPBIX
HEZI0CTAaTKOB MOYXKHO OTMETHUTH CJEeAYIOLIEee:

1. B muccepraiuu W3ydaeTcss ra30BBIA pasps]l BBICOKOTO JAABICHHUSA U
nasepHas TeHepalusi B ja3epax Ha rapax MOHOB MeTaioB. B muccepranmu He
yIenseTcss BHUMaHWe W He JeJaeTcsi HUKAKUX IPENOJIOKEHHH O BO3MOKHOCTH
reHepalyy B ja3epax Ha [apax MeTaljloB aTOMHOIO CIEKTpa, XOTst U3BECTHO, 4YTO
Jla3ep Ha rmapax MeJaud FeHepUpyeT U MPU BbICOKUX AaBICHHSIX.

2. ABTop [UIsg 00O03Ha4YeHMs paspsiia B MaJBIX paspsIHBIX MPOMEKYTKAX C
CEeTYATBIMHU 3JIEKTPOJAMHU MPU CUIBHBIX NTepPEHANIPSIKEHHMSIX JIEKTPUIECKOrO MoJIs
HCIIOJB3YET yKe CTABILINM TPaJWLHOHHBIA TEPMHUH — OTKPBITEIN» paspsa. Ho B
pasmene 3.1.4.2 mnoka3aHO, 4YTO TNPOLECCHl 3MHUCCHM U pPa3sBUTHUA TOKa
ONpeeNsIOTCs H3TyYeHUeM PE30HAHCHBIX COCTOSHUI aTOMOB, BO30YXKIaeMbIX B
COyJIapeHHusiX ¢  TOKeJbIMM  4YacTULAMKM  HEMOCPEACTBEHHO B CaMOM
YCKOpPHUTEJIBHOM 3a30pe. B TakoM cityqae, mojo0HbIA THIT paspsijia Bpsizl JIK MOKET
HA3bIBATHCS «OTKPBITBIMY.

3. Marepuanel, wusnoxeHnsie B rimaBe 6 «Mccnenosanue (QuU3KMKO-
TEXHUYECKMX  OTPAHWUYEHHUM  YAaCTOTHO-DHEPreTHYECKHMX  XapaKTepUCTHK
ra3opaspsAAHbIX Ja3epoB HA Mapax Meji», Ha MOH B3I, Ooyee JTOrUYHO OBLIO
Obl I[OMECTHTH B Hadalle [JWccepTrauMd. DBeap OHU  JIEMOHCTPUPYIOT
OTPaHUYEHHOCTH TPAIMIIMOHHOTO ra30BOr0 pa3psijia, paiu MPeooseH s KOTOPOH
¥ POBOJIUJIUCH UCCIIEOBAHMUS.

4. B TexcTe guccepTaldy BCTPEYarOTCS OYEHb JUTHHHBIE MpeI0KEHHUs, UTO
He O4YeHb YHOOHO s uTenusi. Hampumep, Ha cTp. 243 (koHew) u cTp. 244

(Hauas0) mpeanokeHue - «Eciy HaceTeHHOCTb. ..» COAEPKUT 0K0JI0 50 CIIoB.



VKazaHHble 3aMe4aHHs He BIHUSIOT Ha OOLIYIO IOJOKUTEJIBHYIO OLIEHKY
paboTHI.

B uenom auccepraunnoHHasi pa6ora "MeToasl BO30Yy)KIEHHUs Ja3epHBIX
Cpel Ha OCHOBE Ta30BbIX Pa3psiI0B CPeIHEro M BBICOKOTO JAaBJI€HHA' BBINOJIHEHA
Ha BbICOKOM HayyHOM ypoBHe. [losydyeHHble pe3yabTaThbl  SIBJIAIOTCS
aKTyaJIbHBIMH M HMEIOT 3HAYUTENIbHYI0 Hay4dHYI0 LEeHHOCTb. ABTopedepar
paboThl MOJHOCTBEIO U TOYHO OTpPa)kaeT CoAepiKaHue JUCCePTAalUOHHON padoThl.
Jlucceprauusi SIBJISIETCS 3aKOHYEHHOW Hay4HO-KBaJU(UKALUOHHONW paboToH,
KOTOpasi yaAoBJieTBOpsieT TpeGoBaHUsIM 11.9, u310)KeHHbIM B [locTaHOBIEHUH O
Nopsiike  TpUCYKIeHUs  yuéHbeIx  cremeHerd  Ne842 (ot 24.09.2013r),
yrBep)KaeHHbIM llpaButensctBoM P®, mpenbsBiaseMbIM K JHCCEPTALMAM Ha
COMCKaHue Y4YEHOW CTerNeHW IOKTopa HaykK, a e€ aBToOp, 3aKpeBCKUH JIMUTpui
DnyapHAoBUY,  3aCIy)KMBaeT TMPUCYXJAEHHUS  CTENeHW  JIOKTopa  (DHU3HKO-

MaTeMaTH4YeCcKUX Hayk 1o crienuaibHocTh 01.04.21 «JlazepHas pusukar.

OduunanbHbIi ONIOHEHT:

[Ipodeccop, TOKTOp TEXHUYECKUX HAYK

110 Hay4yHou crienraiabHocTH 01.04.05 — onTuKa,
Kadeapa MPOMBIIIJIEHHON U MEIUIIMHCKON 3T€KTPOHUKH
HMHctuTyTa Hepa3pywaroero KOHTpoJis
HaunonansHoro ucciaenosaTeabckoro ToMckoro
[OJMTEXHUIECKOrO YHHBEPCHTETa, npodeccop

% EBtymenko ['ennaguit CepreeBuy

QezepalipbHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00pa3oBaTEeIbHOE YYPEKICHHE
BpIcIlero  oOpazoBaHusi «HanuoHanbHbld — UcciaegoBaTeNbCKUd  ToMCkui
NOJIUTEXHUYECKUN YHUBEPCUTET

634050, r. Tomck, np. Jlenuna, a. 30.

Tenedon: 8 (382) 241-96-05
DJIeKTPOHHBIN azpec: evt@tpu.tu
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