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neAyuefi opfaHlr3alluu (DeqepaJrbuoro rocyAapcrBeHHoro 6rogxernoro yqper(AeHus
HayKIr LlHcruryra n4epHofi Qusnrcu nn. f.LI. Eygrcepa Cu6npcroro orAeJreHrrfl

Poccuficrcofi arca4euIllr HayK Ha Arrcceprarlrrrc [oporunenr.rva Cepren IOprenuua

<<[rluporoafieprypHbrfi utrnylrcHo-fiepuo4u.recrr.rfi ycr(opr{TeJr}, 3JreKTpoHoB Ha ocHoBe
HecaMocToflTeJrlHofo Br,IcoKoBoJIbTHoro TJreIOUefo pa3pflAa c tQQercrraBubrM Br,rBoAoM

rryqKa n aruoceepy>>,

[peAcraBJreHHylo Ha colrcKaHlre yqeHoft creuenr.r KaHAr.rAara rexHrrrrecKux HayK
IIo c[euuaJlbHocrlr 2.2.1 - BaKyyMHas I,I [Jra3MeHHaq 3JreKTpoHuKa

ArryalrHocrb reMbr Arrcceprarluu

3lexrpouHue nyrIKI'I 6olrmoro cerleHvq, BbrBeAeHHbre B arlrocsepy, c :Hepruefr
3neKTpoHoB B HecKoJrbKo coreH r3B, Ircrorb3ylorct.4nt peIxeHI,L HayrrHbIX I,I TexHoJIofr4rIecKI4x
3aAaq: paAuaIII4oHHoe orBepxAeHI,Ie JraKoBbrx uorprrrufi, o6pa6orra cTorrHbrx BoA or
3arpt3HeHl{it, unugnupoBaHve [JIiL3MoxI4MLIqecKilx npoqeccoB , parkrarrytonnofi crep vffiu3a1111u
o6rerroe MeAI4uLIHcKofo Ha3HarreHLLs, HaKarrKr.r ra3oBbrx Jra3epoB, paAvarl[oHnar o6pa6orra
ceMsH ceJrbcKoxo:qficrseHHofi npoAyKurru t Ap. .{nr peureHr4, TaKr.rx 3a/tal. rpe6yrorca
HaAexHbIe v AonroBerlHble ycKopvreJll4 SneKTpoHos co cra6uJIbHbIMI{ [apaMerpaMr4, K KoropbrM
B TOM IILICJIe OTHOC.f,TCq ycKopurenll C HecaMocroqrerbHblM BbICOKOBOJIbTHbTM TneIo[I4M
pznpqaov (BTP).

YcxopzrelsM TaKoro rrana ceoficrBeHHa 3aBr{crrMocrr roo$Surlr4euTa BbrBoAa roKa nyrrKa
143 BaKyyMa n aruoc0epy or xouSzrypaul4ll gneKTpo4nofi ct4creMbr, 3Mt4cct4oHHofr cuocoosocru
BbIcoKoBoJIbrHofo KaroAa u cSopllzponauuofi rIoHHo-gJrerrpoHHoft onrr4qecKofi cr.rcreurr.
@opl'rponaHlze rlocneAHero onpeAentercq rr4[oM r4cnonb3yeMoro BcrroMofareJrbHofo pa3psAa 14



napaMerpaMz reHepl{pyeMofi LrM sMtrccploHHoft IIJIa3Mbr. Taxuu o6pa:ol,r, HccJreAoBaHr4e
pexo'IMoB feHepaIII4I,I BCrIOMOrareJrbHoro ptt3pr.4a Lr vtx Brrrrfl]Hus. Ha r4oHHO-3neKTpoHHyro
orlTuqecKylo clrcreMy c uenblo AocruxeHr.rs srrcorofi e$Sexrnenocrr4 BbrBoAa gneKTpoHHofo
rlyqKa tBJlterct aKTyanbHofi za!'a'fefi. Kporvre 3Tofo, Aausrrfi noAxoA ro3Borser o6xoArlucs 6eg
A3MeHeHI'Iq xon$rarypallplt4 SJIeKTpo4Hofi cl{creMbr, trro 3HarrureJrrHo yrrpoulaer r4 cHprxaer
3arparbl Ha rloI4cK I'I noAroroBKy pexl4Mon pa6orst ycKopr.rrens.Ins.rexHoJroruqecKnx lpoqeccoB
sneKrpoHHo-flytlKoBofi o6pa6orrl{ B ycKopt4TeJrrx c HecaMocrosrelrnrnr BTP.

[nr renepalll4l4 sMl4cczonuofi rrJrrl3Mbr 3arracryro vcnonb3yercr op6urponHrrft uero1qzfi
pa3psA c tIoJIbIM KaroAoM, ornplqilo4zftcn upoctoit u na4exHofi oneKTpoAHofi cucreuofi, Ho
uuerorqufi onI'IH I'13 TJIaBHbIX HeAocrarKoB, 3aKJrroqaro:luitcs B Bo3Hr{KHoBeHr4r,r Mr.rKpoBspbrBoB
Ha creHKax rloJloro Karola c Bo3MoxHbrM rrepexoAoM Tnerouero piBprAa B AyroByro $opvry, vro
rIpI4BoAIar ,ua6o K JIoKtuIbHbIM HeoAHopoAHocrsM rrJrorHocrr4 ToKa r1yqKa, tu6o K
3neKTpt4qecrouy upo6olo yKoptrcurefo npoMexyrKa. floucr HoBbrx peurenzfi rroBbrrrreHuf,
cra6zlrnocrpl ropeHlzfl pagpflra raKoro rr4rra raKxe rBJrrercs aKTyanbHoit zaaauefi, nocKonbKy
oupeAenser HaAe)I(HocG u cra6uJlbHocrb pa6oru ycKopurenq 3neKTpoHoB B rlenoM.

Ouenrca crpyKTypl,r r coAepr(anrrfl pa6orrr

flpe4cranneHHat AI4ccepraIILIoHHar pa6ota cocror,rr u3 BBeAeHuq, qerbrpex rJraB,
3aKJIIor{eHI4s'vt cilvt'cKa nlrreparypu. O6rqzfi o6reu pa6orsr cocraBr-ser 161 crpauuqy rexcra, 86
pr{cyHKoB u7 ra6tutl. Cnucor nvreparypbr coAep}Kr{r 153 naurraeHoBaHvr.

Bo seeAeHun o6ocHonana aKTyzurbHocrb r4ccJre4oeanzfi, npoBoArrMbrx B paMKax Aannofi
pa6orrr, o6o:naqenbl uenb v garaqv pa6orrr, lpr.rBereHbr 3arrluulaeMbre HayqHbre rroJro)KeHr{r, a
TaKXe OTMeqeHbI HayqHat HOBpI3Ha LI npaKTI4rIeCKiUI 3Har{vMOcTb IIOIyqeHHbrX pe3ynbTaToB.

B nepeofi maee npoBeAeH cpaBHllTenrsuft a:aarrr43 ycKopr.rrenefi erexrpoHoB Ha ocHoBe
pa3nl'IqHoro rl4rla 3MI,Iccuu (repuoavruccuq, B3pbrBHuur ?vrvrccvrn, ?vrvrccvtfl rr3 rrJriBMeHHbrx
KaroAoB, t4oHHo-gJreKTpoHHar auzcczr), c BbrBoAoM reHepupyeMoro lyrrKa 6olrmoro cerreHuq B
arrr,roc$epy. flpoaevoHcrpHpoBaHa KOHKypeHTOcIIocoOHocTb ycroparelefi c
HecaMocrorreJrbHbrM BTP nepeA ocrirnbHbrMt4 TVlaMr4 ycKopLrrelefi c [yr{KaMr4 6Olr,uroro
ceqeHrlt (IIBC), a raKxe ux nepcneKTllBHocrb B oneKTpoHHo-[yqKoBofi obracrrz npr4MeHeHr4q.

Bo eropofi rrtase [peAcraBneHo rloApo6uoe onucaHze KoHcrpyKurru rxr4poKoaneprypHoro
ycKopl4Tent 3JIeKTpOHOB Ha OCHOBe HecaMocrorreJrbHoro BbrcoKoBoJrbrHoro rnerorlero pa3pflAa
c BbIBoAoM [yqKa n aruoc$ePY, sa KoropoM npoBoAr.rnr4cb t4ccneAoBalufl, n lauuofi pa6ore.
onzcaurr MeroAIrKI4 rr rexHI4Ka gKcnepr4MeHTa c rrpeAcraBJreHr4eM rrpr4Hrl'rrrr4anbHbrx
3neKTplrqecKr{x cxeM co3AaHHbrx ctrcTeM rr3MepeHzr.

Tpemq rraea nocBtqeHa cnoco6y feHeparlut4 BcrroMorareJrbHoro rJrercrlero pa3pflAa c
TIoJIbIM KaroAoM, xoroprrfi xapaKTepu3yerct .{acrorofi cne.qoBaHkrr aMnynbcoB B AecqrKr4
Kl'Inofepq c ylpaBneHI'IeM aMnnvryAoit u gtuteJlbHocrbro LrMrrynbca roKa nyreM r43MeHeHr4t
rcosQ$zqueHTa 3arIoJIHeHI{t IrMIIyJIbcoB rpu cra6u nv3argvru cpeAHer-o roKa pa3prla. Oco6oe
BHI{MaHI{9 yAeneHo I43MepeHuqM rlapaMerpoB gMr4ccvoHuofi rrJra3Mbr BcnoMorareJrbHofo pa3ps1ia.
flponegeur't oIIeHKI4 BpeMeHI,I penaKcalrr4oHHbrx lpoqeccoB rrJrtl3Mbr BcrroMorarenbHoro pa3pflra,
KOrOpbIe Br[qlor Ha feHepallurc cneAylorlefo vMnyJrbca roKa pa3pflAa, a raKxe Ha feHeparlr4ro
3neKTpoHHoro nyqKa. Or4elruo paccMarpl{Baerc.g cra6ursuocrb reHeparlvr4 BcnoMorareJrbHoro
pa3ptAa rlyreM lr3MepeHl4fl KOJII4TTeCTBa [epexoAoB Mr.rKpoB3pbrBoB B Ayfy Ha rroBepxHocrr4
TIoJIOfO KaroAa rlppl reHepaIIVI,I BcrroMofareJrbHoro pa3prAa B pa3nr4qHbrx pexkrMax.

9ereepraq rrasa nocBrrrleHa eQsexrrannocrr4 BbrBoAa 3neKTpoHHoro lyrrKa n arlrocsepy
KaK B HeIIpepbIBHOM, TaK z B IIMIIynbcHO-[epuOALIqeCKOM peXI4Me feHepa{vl4 BCIIOMOTaT9JI6HOTO
pa3pfl!*a. flpe4craeleno MoAenLIpoBaHLIe r{oHHo-aJrerrpoHnofi onruqecxofi crrcreMbr rrpu
I4cnoJIb3oBaHI4I'I lapaMerpoB 3Ml4cczoHHofi nrasNarr, rloJlyqeHHbrx B Tperbefi rrase Arrcceprarlvt4.



flponeAeuu oueHKI{ rlorepb 3neKTpoHHoro nyqKa Ha 3neKTpo4noft cucreMe ycKopr4rerrs., araxxe
AaIOTC' npeAnox{eHuq no cHr.rxeHr.rro AaHHbrx rrorepb. or4elruo paccMarpvBaercr Bonpoc
cHI4XeHI4t HeOIHOpOAHOCTIT paolpeAeneHr4s rroTHocTr.r ToKa no cer{eHr4ro rryqKa, BbrBeAeHHoro

n aruocQePY, trPu HcrloJlb3oBaHlrr4 rrpeAJroxeHHoro cnoco6a reHeparlr4t4 BcloMorareJrbHoro
pa3ps[a. OnucaHu nepcrleKrl4Bbl I4clloJrb3oBa]Fliufl. co3AaHHoro ycKoplrrerq 3reKTpoHoB.

B :arffo.IeHzll c$oprrrynnpoBaHrl ocHoBHbre pe3ynbrarbr npoBeAeHHbrx uccneAoearrr4fi.

Co4epNanhe I{ crpyKTypaAzcceprarluu coorBercrByror rlenn nccneAoBauut. lucceprarlLts
BbICTpOeHa JIOrUqeCKI4, MaTepr.raJr pr3Jrolr(eH rrocneAoBaTeJrbHo, a ee coAeplKaH}re cooTBeTcTByeT

:a.f,sreHHofi cneqllaJlbHocru2.2.l - earyyvrHas,kr rrJra3MeHHaJr 3neKTpoHr4Ka r.r reMe l.vccepra\vv.
AnropeSepar v ny6nuxaquu aAeKBarHo 14 noJrHo orpalraror coAeplr{aHlre

AVCCepraur414.

[ocronepnocrb Ir o6ocnonanHocrb HayqHbrx rroJroxeHrrfi, nrrno4oB u percoMenAaqufi

locronepnocrb Hayr{Hbrx rroJroxenzfi o6yc:roBJreHa cneAyroqr.rM :

1. ,{ocronepnocm rrepBolo HayqHoro rroJro)KeHr4r ocHoBaHa Ha r,rcrroJrb3oBaHr4r4

o6uleupunsrofi craH4aprnofi MeroAI4Kr4 onpeAeneHvs napaMerpoB nna3Mbr c oAr4HorrHbrM

3oHAoM Jlenrntopa c nonyqeHlaeru 6olrruoro MaccrlBa 3KcnepuMeHTaJrbHbrx AaHHbrx (= SOOO

roqeK Anq Kar(Aofi soHAosofi BoJlbr-aMrrepnofi xapaKTeprrcrurz) c Iax locJre.qyrorqefi o6pa6orrcofi
I' AHAJII43OM.

2. .{ocronepnocrr BToporo Hayr{Horo [oro)KeHr4q noATBepxqaercfl, r4cnoJrb3oBaHr4eM

HI43KoI4HAyKTITBHsIX corrporvBnenuit Als ocqunnorpa(fzponanufl ToKa BbrBeAeHHoro nyr{Ka r4

roKa B ycKopsrcueM npoMelxyrKe, orHorrreHrle Koropbrx flBrfrercfl xoo$$nqueHToM BbrBoAa

nyqKa n arvrocQepy;
3. .{ocronepHocrb rperbefo HayqHofo rroJro)KeHr,rr noATBep)KAaercs. [crroJrb3oBaHr4eM B

aBToMarpl3l4ponanuofi cl4creMe I{3MepeHLrr gneuenrnofi 6a3st, qacrorHbre xapaKTepr4crr4Kt4

xoropoft e norHofi Mepe coorBercrByror t4ccneAyeMoMy Ar.rarra3oHy qacror, a raKxe
onpeAeneHlleM 3Havenrafi uotuocrt4 ToKa ua rax4oft ceKrlt4r4 KonneKTopa nyreM pacqera
arre6pauuecKoro cpeAHero no 200 3HaqeHzrM;

4. [ocronepHocrb qerBeproro HayqHoro nonox{eHlrr noATBepxAaercfl, r4clonb3oBaHr4eM
craHAaprHbIX MeroAoB I43MepeHr4r napaMerpoB gneKTpoHHofo nyqKa, BbrBeAeHHofo B

arrr,roc$epy.

[ocronepnocrb t4 o6ocnoeaHHocrb BbrBoAoB rro pe3ynbraraM r4ccreAoeaHzfi u noloxeuufi,
BbIHOCI4MbIX Ha 3alIII4Ty, O6yC.rrOWreHa r4x Henporr4BopeqvBocrbro orHoct4TeJrbHo cyuecrByrour4x
rlpeAcraBnenufi o npfipoAe Ir3yqaeMblx rnrenzfi, a raKxe Ha npLrMeHeHulr coBpeMeHHoro
TexHr,rqecKoro u [pofpaMMHofo o6ecneqeHr,ts !.nfl SKcnepr4Menralruofi, .rlrcreHHofi u
crarucruqecrofi o6pa6orrcu 6onsruoro Maccr,rBa nonyqeHHbrx B Ar{ccepraqrzr4
gKCIIepZMeHTiInbHbIX AaHHbIX.

Hayvuar HoB Ir3Ha I oJyrf eHHbrx pe3yd'r braroB 3aKJrloqaercq B cJreAyloueM :

1. Op6zrponsr'Ifi uercqufi pa3ptA c rroJrbrM KaroAoM BKJrrorreH B paHee He r4cnoJrb3yeMoM
I'IMnynbcHo-nepI4oALIr{ecKoM pe}r{vMe reHeparlr4r4 c qacrorofi cne.qoBaHlrr r4Mrrynbcon l-70 rfq,
xoa$SuqneHToM 3aIIoJIHeHI4t l4Mnynbcon 0,2-0,8 rr aMrrnlrryAofi rora pa3pr.1ia 50-300 uA;
orlpeAeneHbl rlapaMerpbl pa3pqAa z Qopvrupyenofi 3MlrccproHHofi uaguu B AaHHoM pexr.rMe;

2. Onpeleleno BrI4qHI4e feHepr4pyeMoro oneKTpoHHoro nr{Ka Ha rrapaMerpbr
euzccuonnofi IIJIa3MrI BclloMofareJlbHoro pa3pfl2la, Koropoe 3aKJrroqaercr B cHprxeHprr4
HeoAHOpOAHOCTI4 paCnpeAeneHl4t KOHUeHTparIr4r{ rrJrul3Mbr Lt B yMeHbrxeHur,r rroreHrluana rrJra3MLr
oTHOC[rTeJrbHo rroJroro KaToAa pa3psAa;



3. Paspa6orau cuoco6 IIoBbIIIIeHvT r<os@(frarlileHra BbrBoAa 3neKrpoHHoro nyqKa B

arrr,rocSepy Anfl ycropnrelefi Ha ocHoBe HecaMocroqreJrbHoro BTP onpeleneHlreM
orITI{M[uIbHofi 'racrorbl cneAoBaHI,It l4MrrynbcoB ToKa BcnoMotareJrbHoro p€BprAa e o6racru
AectrKoB KLInorepU u roeoQuqrleHTa 3arroJrHeHrrr r4MnynbcoB npr4 cta6u]'iusarlr4z cpelHero roKa
pa3pfl,Aa;

4. llpo4eluoHcrpt4poBaHo cHl4xeHr4e HeoAHopoAHocrr{ pacnpeAeneHr4r rrJrorHocrr{ ToKa
Iryr{Ka, BbIBeAeHHoro n aruoc$epy, IIpu nepexoAe or HelpepbrBHoro K vMrrynbcHo-
lepuoALIrlecKoMy pe)Io4My reHeparlzlt BcrroMorareJrbHoro pa3pflAa B ycKopr4TeJre Ha ocHoBe
HecaMocToqTenbHofo BbrcoKoBoJrbTHofo Tneroulero pa3pfl,Aa.

Hayvnar u [paKTrrqecKaq 3HarrrrMocrb [oryqeHHbrx pe3yJrbraroB

llpe4craueHnar, pa6ora, IIo3BoJIrer LrcrroJrb3oBarb lonyqeHHbre B pe3ynbrare @u:uuecrux
3KcrIepI4MeHToB AaHHbIe Ans co3AaHllr HoBbIX r,rcrorrHr4KoB r{ ycKopr{releft gneKTpoHoB Ha ocHoBe
HecaMocrotreJlbHoro BTP, a raKlKe, I4cnonb3y{ npeAnafaeMufi uulylbcHo-nepuoAr,r.recxufi
pe)I(t4M BCIIOMOTaTeJIbHOTO pa3pfl1]{a, MoAepHrr3r,rpoBarb AaHHbre ycKopvrenr4 c rlenbro
rIoBbIIrIeHI4x s$QerrraBHocrt4 feHepaqrrr4 r.r BbrBoAa 3neKTpoHHoro nyqKa n arlrocSepy. Kpoue
3TO|O, OlpeAeneH AUana3oH qacror cneAoBaHLrr r{MrrynbcoB Anr feHeparluu BcrroMofareJrbHofo
pa3ps,Aa, B KoropoM na6lro4aerct floBbllrlenze xoeQ(p[UrreHTa BbrBoAa 3neKTpoHHoro nyqKa.
flolyuennue napaMerpbl IrJril3Mbr op6urpouuoro rneroqefo pa3pflra B r4MnynbcHo-
rreplloAuqecKoM pexolMe Moryr 6rrrr rrcrroJrb3oBaHbr rrpn [poBeAeHrdr.r qrrcJreHHbrx

sKcrIepI4MeHToB c pa3pflraMu AaHHoro rr.rla. B pa6ore orAenbHo paccMarpr{Baercq Bolpoc
yMeHblxeHut Bo3HI,IKaTOUInX Mr{KpOB3pbrBOB Ha noBepxHocrlr rroJroro Karola c noMorrlbro
I4cnonb3yeMoro pex{vMa reHeparlr4z BcrroMorareJrbHoro pa3pfl,Aa. Tarue MrrKpoB3pbrBbr
cnoco6srt nepefiru n 4yronofi pa3ptA lr orpr4uareJrbHo BJrlrrror KaK Ha cra6ulruocrb caMoro
op6urpoHnoro pa3ptrAa, TaK n Ha reHepaqr4ro BTP u gneKrpoHHoro nyrrKa, coorBercrseHHo.
BaNnrrrr.t lapaMerpoM !.nfl KDr(Aofo 3neKTpoHHoro nyrrKa 6olruroro cer{eHr,rr flBrflercfl,
HeOAHOpOAHOCTb paclpeAeneHr.rr rrJrorHocrt4 ToKa rro efo ceqeHl{Io, noSTOMy B Ar4cceprauuougofi
pa6ore orAenbHo paccMarpltBaercr Bo3MoxHocrb cHr,rx{eHrlr Aaunofi HeoAHopoAHocrr4 B

vMnynbcHo-nepvoAlr{ecKoM pexo4Me no cpaBHeHuro c HerrpepbrBHbrM pexlrMoM feHeparlprr4
BCrroMof aTeJrbHoro pa3pfl!.a.

3aueqanuq tro AucceprauuoHHofi pabore

1. Ecm orAenbHble oreqarKrr, He Bnlitlorlue Ha IIoHLIMaHLIe reKcra, Harrpl,IMep,
"... yrop.aroqefo lpoMexyrKa." (crp.5 Alrcceprarluu, 6-t crpoKa cnusy).

2. He npLIBeAeHa oIreHKa norpellrHocrLr npil Lr3MepeHVV eneKrpoHHoft reuneparypbr
neHfMropoBcKktM 3oHAolr. Cy4x no pLtcyHKy 2.146, oHa He MaJra.

3. llpu v3MepeHllsx napaMerpoB BcrroMoraremHofi rrJra3Mbr neHrMropoBcKrrM 3oHAoM nor
Hero I{ efo IrIroK yKnaAblBanacr Qolrra (np.77) rnoqaAbro - 10x30 cu2, 3aKpusas oxoro l0olo
lnouIaAI'I oKHa. flponeprnocb JIIr BrLIsHue [noxlaAr.r rfonrru Ha paclpeAeneHrre rrJrorHocrlr
BclloMofarelrsoft rIJIa3MbI, Ha BbIXoAHofi rox nyrrKa z ua pa6ory neHrMropoBcKofo 3oHAa, r43

TeKCTa He 
'CHO.4. lttt uccJleAoBaHvfl, crarvlcrl4Klr Bo3Hr4KHoBeHr4r KaroAHbrx IIrreH n op6urpoHHoM

TJIeIoUeM pa3ptAe BMecro pa6overo ra3a feJrr4r 6ru zcnolb3oBaH a3or, IzMeroqufi uenrruyro
3neKTpt4r{ecKylo [porrHocrb. O4uar<o, aBTopoM He npoBeAeHa KoJruqecrBeHHar oUeHKa
aHaJIOfI4qHbIX IIpOIIeCCOB B r4CCJreAyeMoM prcrorrHr4Ke Ha ocHoBe nonyqeHHbrx AaHHbrx.

flepeuucleHHble 3aMeqaHl4t He cHrrxaror o6rqefi nrrcorofi orIeHKu Ar4ccepraur.n4,
rlpeAcraBntrcqefi co6ofi 3aKoHqeHHoe HayqHoe r4ccJreAoBaHr{e. .{ocroeepnocrb BbrBoAoB t4

pe3ynbraroB Al,Icceprar\vIn, a rarcKe AX HOBr,r3Ha U aKTyaJrbHocrb He Bbr3brBaror covftrenufi.



3arcnro.reHue

[uccepraquoHHas pa6ora loporuxenuua Ceprex IOprenuva <lUnpoxoaueprypHrrfi
I'IMnynbcHo-[epuoAllrlecrzfi ycKopl4Tenb gneKTpoHoB Ha ocHoBe HecaMocroqrerbHofo
BbrcoKoBoJrbrHoro rnerorlefo pa3pfl!.a c e$(ferrzBHbrM BbrBoAoM nyrrKa n arlrocsepy),Bnqercs
saxoH'{eHHofi HayrrHo-KBalIaQraxaquonsofi pa6orofi, n roropofi npoBeAeHo r4ccneAoBaHrne
paboru uplpoKoaneprypHoro LtcrorrHlrKa oneKTpoHHoro rtyqKa B HoBoM LrMrrynbcHo-
rlepvolrlqecKoM pexvMe L,I OnpeAeJreHbr orrrr.rMaJrbHbre ycnoBr4fl. !^nfl, rroBr,r[reHur BbrxoAa IIyqKa
n aruocSepy I4 oAHopoAHocrt4 IIJIorHocrr.r ero roKa. Zccle4oeaHr{e [poBeAeHo Ha BbrcoKoM
ypoBHe I'I I,IMeer cylqecrBeHHoe npaKTr.rqecKoe 3HaqeHr,re Ans. pa3pa6orru u upr4MeHeHr4t
I4croqHuKoB TaKoro rl4rla. [uccepraql4.s coorBercrByer rpe6onanuqla n.9 <floroxeuuq o
IIpucyxAeHLII4 yqeHbIX crenenefi>> BAK PO, npeAttBnteMbrM K KaHAuIarcKr4M Atrcceprarlr4rM, a
e€ aBTop, {oporrrxenuu C.IO. 3acJlyxl{Baer rrpucyxAeHrrr yv€nofi creleHr4 KaHArrrara
TexHI4qecKI'IX HayK no crreqllaJlbHocrr4 2.2.1 - Bar<yyrraHar r.r rrJra3MeHHarr gneKTpoHuKa.

OrssIs cocraBJleH c yqeroM unenufi r,r 3aMeqaur,rfi, nrrcra3aHHbrx Ha orKpbrroM HayqHoM
ceMI'IHape rJIa3MeHHbIx la6oparopuitVlfiQ_ w.l.VI. Byaxepa CO PAH, cocroqBrrelcsT uor6pr
2023 r. LI yrBepxAeH Ha 3aceRaHvrlr Yqenoro coBera rrJra3MeHHbx ra6oparopvtir 23 nor6pr
2023 r., upororcon Il! 8.

flpoerr or3brBa cocraBr4 Jr :

crapurzfi nayvuufi corpy.qHr{K.I4flA CO PAH,
KaHIr{AaT TeXHr4rreCKr4X HayK,
mu(bp I'I HavMeHoBaHI,Ie uayvnofi cnequirnbHocrz: 01 .04,20 - $z:ura ryqKoB 3aprxeHHbrx
qacTl,rq r4 ycKopr4TeJrbHiul TexHLrK

Acrpelun Buranuft Tuvro$eenuv
rere$ou: +7 (383) 329-49-24;
3neKrpoHHarr rrorrra: V. T. Astrelin@inp.nsk. su

flolnncs B.T.
Yqenufi ceKperap
xaH4n4ar $u:z

Arercefi Bzrroponus Pegnuqenro
rere(fon: +7 (3
SneKTpoHHiUr I] inp.nsk.su
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