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Arcrya.nrnocrb reMbr AucceprarlrlonHoro lrccJreAoBauilfl

,{nccepraqnr Cir,rolrsucroro flerpa I,'Iropenn.ra [ocB{IrIeHa reMe, Koropas B

[ocJreAHee BpeMf, [peAonpeAeJrrer 3Haqr,rreJlbnuft unrepec B o6lactn sKcnepl,IMentanrnoft

Snsnru c [c[oJrb3oBaHueM cuHxporpoHHoro Ii3ryqenl,It I4 co3Aanfi.f, cucreM pa.{uorya$uu

HOBOTO IOKOJIEHU'I.

ArryanrHocm us6pausofi Ar,rcceprauToM TeMbI He BbI3bIBaer coMHesNfi. B MI4pe

cyrlecrByer orpoMHar npo6leua paspa6otru rBepAoreJrbnblx qn$porrrx eHepro-

Ar{c[epcr4oHHbrx Marpr4rrHbrx AereKTopoB AJII co3AaHl4fl pa4norpa$vqecKux cl4creM HoBoro

[oKoJreHlr.fi LI rrpoBeAeHr,ur HayrrHbrx SKcnepr4MerIToB B BeAyIqUX HayqHbIX qeHrpax MI,Ipa B

o6lacru perr4crpauiln cvr:axporpoHHoro l43ryqeHru. CraHxporponHoe l{3ryqeHl4e srrcoxofi

urHTeHcLrBHocrLr Ha ceroAnsruHufi AeHb flBrrfl.grcfr saxHefturrrIvl t4HcrpyMeHToM

I4ccJIeAoBaHr4r cnoficrn Marepun, gs6gA, crpoeHl4{ 3enaln, LIcKortaeMbIX apreQarroe,

6uoueAuqr,rHcKax r{ccJreAoBannfi uoleKyJl, BLIpycoB, npl,t co3AaHI4t4 BeIrIecrB c HOBbIMPI

ceoftcreaMra. B noclreAHee BpeMr na6rrcAaerct reHAeHIII4fl [oBbIIIreHI'It sHeprnl4

cr,rgxporpoHHoro rr3JryqeHr{f,, 6olee 15 reB, fi I4ctIoJIBoBaHI,Ie rpaAI'IqnoHHbIx

rlpeMHr,reBbrx AereKTopoB craHoBr4Tcr 6ecnoresHblM, rIocKoJIbKy KpeMHIaft upospaqeH Arr
eroft o6nactra eHepruft.

3$Qer<runuoft €urbrepHarrasofi MoryT crarb AereKTopbl Ha ocHoBe

rroJrynpoBoAHrrKoB cJro)KHoro cocraBa (6IaHapHrre, rpoftnrre u uerBepHble coeAuueHur),

Koropbre rrpeBocxoArr KpeMHLrfi no [rrapr4He sanpelq€Hsofi gonrr, aroMHoMy HoMepy u

rurorHocrr4. 3ror KoHuenryalrHrrft roAxoA no3BoJlter peIIrI4Tb npo6nenan e$QerrurHocrll
perr4crpaq[pr, Ho flo{BJrrrorcr Apyrl4e npo6reurt. Cloxnue noJIyrIpoBoAHI'IKI'I

Hecrexr4oMerpkrqHbr, rrogroMy rroJryr,r3oJrl,Ipyrcrlze ceoficrea Aocrl{rarcTct KoMfleucaqneft

rpoBoAr,rMocrr4. 3ro Heus6eNno seA€r K acl4MMerpuu gpefiQonofi AlIauu sJIeKrpoHoB 14

AbrpoK. Pealrno co6npaercfl,sapfr,EoAnoro rr4[a (enerrponon), noerorray 6onee MeAJIeHHbIe

*oirrenr (aupru) Moryr AeQopnrzpoBarb greKTpl4qecKoe roJle tlyBcrBl4Telrnoft o6lacrn

AereKTopa.
IrlcnolrgoBaHlre [olry[poBoAHrlKoB cJlox(Horo cocraBa u qnQponrrx "read-out"

qunoB AJr{ co3AaHur MarplrqHbrx AereKropou nso6paxewwit HoBoro [oKoJIeHilrI tBrserct
3Haqr4Ter6HbrM rrraroM pe3BLfius. TBepAoreJIbHbIx qraQporux AereKropoB, tpe6yroqux

4emlrneftruero u3yqeHr,ur r,r uepeocMblcJleHrul. He srrgblBaer coMHeHut aKTyuulbnocrb

TeMbr r{ccJreAoBaldvrs. vt tIoToMy, qTo [3yqeHI,Ie TeopI4I4 LI [paKII4KI{ I{CnOJIb3OBaHI4' SHeprO-

AI,ICIIepcI,IoHHbrx MaTpllrqHbrx ,4eTeKropoB HaxoILITA . B CTapTOBOM AOCTOfrIILTVT B MI4pe'

uo6alrurrfi pbruoK He cQoprvruporan 14 xAe"r [popbIBHBIx rexHolorufi, cnocobnsrx

3gaqr.rreJrbHo rrpoABunyrr perueHr4e c$oprr,rynuposaHHofi B Al,IccepralluoHHofi pa6ote

npo6neuu.

Odrqas xapalcTepncruKa Arrcceprarlnonnofi pa6oru



,,{racceprallrloHHaf, pabora IlMeer

3armoqenze rr Cuucor qrruPYeuoft

cTpaHI4IIaX MaIIII4HOnUCHOTO TeKCTa'

6u6ruorpaQuuecxux ccbIJIoK.

Bo Bse,ueHrrrr orMeqaercs u o6ocnoBbrBaerct aKryilIbHOCTb reMbl AI'ICCeprauI4I4.

Ora reua, B caMoM AeJre, BaxHa I,r aKTytrJrb*a l^rr. Hallrero noHuMaHI'Ir QnsuuecKllx

tuenufi, [porcxoAtlqlrx B cI,IcTeMe HR-GaAs:Cr-Timepix AeTeKTopoB' ,{uccepmur

npprBoAuT eo BseAeHIIr Xoporrrnfi rpam[fi o6sop IIIaTepaIypbI lro TeMe AI{OaepTaUuI4,

sBoArulefi B cyrb lera 14 noAroraBJrusarcuzfi K Bocnpl4url4ro Atulbnefiruero I'I3JIoxeHI4t

p$yJIbTaTOB ucc.rreAOeaHufi CaMOTO AI4AcepTaHTa 14 ux MeCTa B rr'rvpOnOfi uayuuOfi

nparr"xe. Ileffio sopuynupyroTcr rleJrr,r v 3a al]iw uccJleAoBaH.vIfl, a TaKXe LIX HayqHa[ I'I

npaKTI4qeCK&S 3HaqflMOCTb BMeQTe c HoBbIMI{ pe3yJIbTaTaMI',I' nOIyqeHHbIMI4 B

a".ceptaqun. flpuneAeHo orucaHl4e crpyKrypbl pa6orrr'

B llepnofi rJraBe AocTaTotrHo rroJrHo rIpeAcTaBJIeH O6SOp JMepaTypbl no

rrpr4grlr{flaM pa6orrr rBepAoreJrbHbrx AereKTopoB l4oHt43llpyrculnx uslyueuufi'

Cucreuau,r3lrpoBaHbr Jrr4TeparypHbre AaHHbIe I,tccreAoeaHl4ft [oJIy[poBoAHIaKoBbIX

AereKTopo". PuarrorpeHbr MexaHr43Mbr B3al4MoAeficre[s LI3ryqeHI'Ifi c seuectsoM. Ha

ocHoBe Jrr,rreparypHrrx AaHHbrx csoplaylrapoBaHbl ocHoBHbIe rpe6onauu-a K

roJryrrpoBoAHLtKoBbrM cegcopHbrM MarepvanraMu o6ocuoeaH rrt6op HR-GaAs:Cr crpyrryp

KaKocHoBHofoMaTep|4aIaAjI'co3Aa]PIvfiMutpI/-qHbIXAeTeICropoBHoBoronoKoJleHv.fl.
Bo Bropofi r.ilase [peAcraBJreHo o[rrcaHIae odrerroB IaccJIeAoBaHvIfl, paocMorpeHbl

xapa1repr,rcrlrKlr, oco6ennocur E rper{MyulecrBa High Resistivity apceHtlAa raJrlrhrfl' (HR-

GaAs:Ci), KaK Marep vura Nrfl, co3AaHr{{ MarputIHbIX AereKropoB HoBoro rIoKoJIeHus, B 2.t

aHilrr,r3r,rpyercr aJropuna pa6orur Timepix AereKTopoB B pexLIMe cq€ra eAuHI4qHbIX raMMa

u perrrreHoBcKr,rx KBaHTqB. B i.Z 11peAiloxeHa u paccMarpgBaerct pa6om

c[eUtIaJII43I,IpoBaHHOro 3Kc[epI4MeHTaJIbHoro cTeHAa <Kalas> c Ml4KpoQorycuoft

perrrreHoBcrofi rpy6rofi Ang r4ccJreAoBaHlrt xapaKrepldcrllK GaAs:Cr-Timepix AereKropoB.
-B 

2.3 [plrBeAeHbr pe3yJrbrarbr r4ccJreAoBaHl{t reMrleparypHblx gasl4cl'Il\4octeft BoJIST-

aMrepHblx xapaKrepllcTllK HR-GaAs:Cr cTpyKTyp. B 2.4 I'I3yrIeHbI 3aKoHoMepHocTI'I

TpaHcuopra u c6opa 3apfi.[a u orpeAeJreH BaxHefrlorttir [apaMerp - upol'I3BeAeHile pnxn

(nogr144Hocrr4 Ha BpeMf, xtr3Hr,r oJreKTpoHon) HR-GaAs:Cr crpyKTyp B 3aBI{cIaMocrI'I or

ToJrrrlrrHbr rryBcrBr,rreJrbHoro cJrof,. B 2,5 paccMorpeHa MeroAoJIorLIt [peIII43I4oHHoro

HccJreAoBa1ufl. vr pe3yJrbrarbr reMneparypnofi 3aBI4cI,IMocru oQQeKTI4BHocrH c6opa 3apfl.ra

s HR-GaAs:Cr crpyrrypax. B 2.6 npuyeAeHbr pGyJrbrarn pac'r€ra I,I sKcnepl'IMeHra

eQ6epungocrr4 p.ir.tpuurau HR-GaAs:Cr crpyrryp. B 2.7 I,I3yrreHa oAHopoAHoctr c6opa

3apflra B MHoroeJreMerrrubrx HR-GaAs:Cr cencopax. B 2.8 [peAcraBJIeHbI BbIBoAbI no

rnase2.

B Tperrefi r.nase npeAcraBJreHbr gKCrrepLIMeHTilIbHbIe pe3yilbTarbl IIo I43yqeHVIO

cra6rusnocrra HR-GaAs:Cr-Timepix AereKropoB rpn r,r3MeHeHI4I.'I TeMneparypbl I4 eHepI'I{H

KBaHTOB USnyUeHUr. B 3.L npLrBeAeHbI p€yilbTaTbl nCCrteAOeaHlaft npeueHHofi

cra6ulurocrlr reMHonoro Soro-orKlruKa [pr4 Bo3Aeitcrr,uu t4croqHl'IKa raMMa-I43JIYrcHr4s'
, 1LlAm-'- B ycJroBlrsx cra6uJrr{3r4poBaHnofi teuneparypbl. B 3.2 rpnBeAeHbl pe3yJlbrarbl

eKcuepI,IMeI{TaJIbHbIx raccne4onannfi cra6ulruocrn pa6otu AeTeKtopoB npl4

AoJrroBpeMeHHoM o6lyueHrar,r [oroKaMr4 raMMa-KBarrraMI,I pa3JII'IqHbIx llHTeHcvenoctefi,

qro flBJrrercr KJrrcqeBbIM csoftctsoNl cI,IcreM rtpla Soptvtuponanwvr peHTreHoBcKIax

nso6paNeurafi. B 3.3 [peAcraBJreHbr pe3ynbrarbl TeMrleparypHoft 3aBI4cI4MocrI'I

creKrpaJrbHbrx r cqerHbrx xapaKrepr,rcrux HR-GaAs:Cr-Timepix. llorasaHo, qro pa6ora

2

crreAyrcIqylo crpyKrypy: BneaeHI'Ie, flsrr rJIaB,

Jrprreparypbl. fluccepmqu-n I'I3JIoxeHa Ha I28
coAepxl,Ir 74 PucYHKa, 6 ra6lnq v 60
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AereKTopoB He rpe6yer cra6r4rrv:r;apr. reMreparypbl. B 3.4 npeAmaBJIeHbI pesyJlbrarbl

usueperufi rr, srr.rucreHzft coorHoIIreHI,It clarHtul-myM. flora3aHo, qro

gKcrreplrMerrraJrbHbre KplrBbre 6rngru r flyaccoHoBcKoMy npeAeJly. B 3.5 [peAcraBJleHbr

BbrBo.ubl no uase 3.

B gern€profi HraBe rrpeAcraBJreHbr pffiyJlbrarbr sKcnepvMeHTilIbHblx

r4acJreAoBannfi garoHoMepHocrefi eueprerr4qecKoFo 14 npocrpaHcrBeHHoro pa3pellleHnt

HR-GaAs:Cr-Timepix AereKTopoB. floxasaHrr ryrl,I ynpaBIIeHI4t [pocrpaHcrBeHHblM Ll

gHeprerr4qecKr,rM ptrpeureHrleM AereKTopoB. B 4.I [pLIBeAeH auurv3 npI4HuI4rIoB

yrrpaBJreHr4r xann6ponrofi v pa6orofi, [peAeJrbHbrx xapaKtepllcrl4K vr eosMoxHocreft

Timepix Mr,rKpocxeurr. B 4,2 npegcraBJreHbl pe3yJlbrarbl sHeprerl,Iqecxofi ranu6ponxu HR-

GaAs:Cr-Timepix AereKTopoe. Iloxa3aHo, qro Art [oryqeHl4.u MaKcI,IMaJIbHo Bo3MoxHoro

oHeprerr,rrrecKoro pa3perrreHrrfl B pexl4Me Time-over-Thershold rpe6yercr rpoBeAeHl4e

*-i6po"* gHeprerr4qecKoro [opora Ka]KAoro [I,IKceJIt I4 AereKTopa B lleilorr'r. B 4.3

rroKipaHo, qro npoBeAeHr4e oHeprerl4qecKl,Ix ralu6ponor HR-GaAs:Cr-Timepix

AeTeKTOpOB yryquaeT sHepreTr,rqecKr4e piBpeIIIeHI4t, ,4OCTI4raeM6Ie B AeTeKTOpaX C

pa:n"o"ofi roluunoft ceHcopoB t4 B AByx pe)KI,IMax pa6otrt: Time-over Threshold n cqera

bA""o.r""tx Qoronoe. B 4.4 ilpeAcraBJleHo BJrI4tHI,Ie [pocrpaHcrBeHHoro pa3peileufis HR-

GaAs:Cr-Timepix AereKTopoB pr BlrrrflHvtfr eQQerra ptBAeJIeHI4JI 3apfrAa Ha

rrpocrpaHcrBeHHoe pirperueHze AereKropoB c ptl3rllqHofi tolquuofi cencopon. B 4.5

npeAcraBJIeHbI BbrBoAbI no ruase 4.

B llqrofi HraBe npeAcraBJreHbr peyJlbrarrl tIccJIeAoBaHns HR-GaAs:Cr-Timepix

AereKTopoB Ha cr,rHxporpoHHoM r,reroqHl4Ke. Vcranoueulr 3aKoHoMepHocrLI

sganNroAeficTBt4rr AeTeKTopoB c cI4HXpoTpoHHbIM I43IyqeHI4eM c onpeAeJIeHI'IeM

npeAeJrbHbrx xapaKreprlcrr4K. Oco6oe Mecro 3aHI4Maer v3freHl4e e$Qerra pa3AeIIeHI4t

sapflg1a Ha cr,rHxporpoHHoM r,rcrorrHtrKe. B 5.1 [peAcraBJIeHbI pe3yJlbrarbl rIpeIII43t4oHHoro

3Kc[epr,rMeHTa 11o anaJrr43y npoSnm qyBcrBr4TeJrbHocrr4 B upeAeJlax eAI,IHI,IqHoro rII4KceJIt c

r{c[oJrb3oBaHr,reM MoHoxpoMarurrecKoro [yrrKa Qorouon c gHeprl{efi 18 reB 4xarr,retpou 10

uru. B 5.2 npe4craBJreH SHeprerr4rrecxptit orKJrLrK nI4KceJIt B 3aBLIQuMocrpI or tIoJIo)KeHI4t

cKoJrJrLrMrrpoBaHHoro rryqKa. florasano, qro KorAa cKoJrJrl{Ml4posaHHrrft rryuoK (10 uxltr)

[onaAaJr B rIeHTp rrr,rKceJrr, To gHeprerll.{ecrr,Ift cneKTp I4MeJI npaKTLIqecKI'I I'IAeaJIBHyIo

Qopr*ry HopMrurrHoro pac[peAeJreHr{rr. B 5.3 I43yr{eH e$fercr cHI,IXeHI4t cKopocrl4 cq€ra

SoroHoe B AereKTopax [pr4 6olrruux floroKax raMMa-KBaHToB. Brrcragana rl4nore3a, qro

3TO CBt3aHO C JIOKaJTbHbIM I4CKDKeHI4eM gJIeICrpI4qeCKOrO IOJI' B ITyBCTBI'ITeJIbHOM CJIOe

cencopa. B 5.4 rpeAcraBJIeHbI BbIBoAbI rlo rrtase 5.

3arc.nrO.rerrrle coAepxuT rlep eqeHb ocHOBHbIX pByJIbTaToB p a6 Oru.

Oqeutca nayvnofi HoBrl3IrbI rr AocroBepHocrlr peyJrbraroB

,{uccepraqlroHHaJr pa6ora Cuolsucroro llerpa Zropenvqa flBJrflerc{ IIeJIocrHbIM,

CaMOCTO.TITeJIbHbIM 3aKOHIIeHHbIM HayrIHbIM I{CCJIeAOBaHLIeM, OTJII4qaIOUILIMC' HOSI4gHOfi

3HaqrrMbrx p$yJrbraroo. Cne4yer npra3Harb qpe3BbrtraffHo yAaqHbIM peIIreHI{e Al4ccepraHTa

Ha ocHoBe 6olruroro QaruavecKofo Marepvara [oKa3arb Bo3MoxHocrl4 t4crloJlb3oBaHl4.fi

noJry[poBoAHr4KoBbrx AereKTopoB, BKrlotlarcilIl4e HR-GaAs:Cr Marpl{qHble ceHcopbl

6onrurofi [JrorrlaAr{, rroKaHilJrbHo corrparl(€nurre c Timepix "read-out" tunxpocxeMaMl4' AJIff

Sopnrnponauur qnrppoBoro uso6paNesul. Vluenuo o6telff I,IccrIeAoBaHI'It (HR-GaAs:Cr-

Timepix AereKTopbr) ruxercx rrprlHrllrnl,Izutruofi HoeIasHoft. B sToM orHoIrreHI4LI

Auccepraur4oHrryro pa6ory cJreAyer npl43Harb uuonepcroft. ,{ocrnNenuro BDKHbIX

p$yJrbraroB Arrcceprarluonnofi pa6oru cnoco6ctsoBaJll4 rpaBvJlbHo nu6pauHufi

Teoperr,rqecrurft fi gMnllpuqecruft Marepl4tul, BepHbIe MeroAoJIorI4qecKI4e [oAXoAbI'



4

KOM[JreKCHbrfi r Cr4CTeMHbrfi aHilrpr3 r4ccJreAyeMofi [po6reMbl, KoppeKTHbIe,

pe[pe3errrarr,rBHbre AaHHbre pracJreAoBanzfi SarrzqecKoro v crarl4crl4qecKoro Marepvara, a

TaKXe r,rcrroJrb3oBaHue rlrr4poKoro Kpyra racroqHr,rKoB I,I HayqHrrx pa6or Mt4poBoro ypoBHt.

Hayvnoft nosusHoft pa6oru KpoMe caMoro o6rexra HR-GaAs:Cr-Timepix

AeTeKTOpOB, CJreAyeT [pr,r3HaTb TarcKe pflA BaxGbrx HayqHo-[pLIKJIaAHbrx pe3yJIbTaToB:

l. ?IsyueHn 3aKoHoMepHocrtr npeAeJrbHbrx xapaKTepr,rcrlaK HR-GaAs:Cr-Timepix
AereKTopoB c roJllqznofi cescopa 4o luvt.

2. Ilpoue.uypa npeqn3uonnoft oHcprernrrecnofi xaru6ponxz HR-GaAs:Cr-Timepix
AereKTopoB c pa3MepoM rrr4KeeJrs 55 rraxu pr roJrrrlrrHoft ceHcopa Ao I uu, pa6oralolql4x B

PCXI4ME I43MEPEHI{'I gHCPTHI{, TITO TIO3BOJIUIJIO AOCTI,ITHYTb BbICOKOTO SHCPTCTI{qCCKOTO

pa3perueHraa (8.7xeB (FWHM) ua 57 rsB).
3. I4suepeHz.r rpaHuu tryBcrBrrreJrbHocrt4 eAnHr,rqHoro rHKceJIt HR-GaAs:Cr-Timepix

AereKTopoB c romrlunoft ceHcopa Ao 1 rvrrra flBnrfrstcfl, He roJIbKo HoBbIM, Ho u
yHr,rKrurbHbrM 9Kc[epriMeHToM, Bbr[oJrHeHHbrM Ha KoJrJrLrMIlpoBaHHoM (10 uru)
cr,rHxporpoHHoM ryqKe c oHepruefi 18 reB.

,{omonepHocrb [oryqeHHbrx pffiyJrbraron o6ycJIoBJIeHa .remoft [ocranoBKofi sallarr

v ax perueHueM c [pr{MeHeHr,reM rrrlrpoKoro ua6opa Bar4MoAo[oJIHtIoqvx coBpeMeHHbIx

gKcnepr4MeHTiurbHbrx MeroAoB $u:urz KoHAeHcIapoBaHHoro cocrotHrrt.

flparcruuecKafl 3HarrrrMocrr. flzcceprar\we. flpeAcraBJr.rrer oxs4Aaerurrfi HHTepec He roJIbKo

Nrfl, MlrpoBoro HayqHoro coo6rqecrna, Ho ,r f,BJrserct IIenHoft p.Itfl nparrruecroft
peaJrr,Barlr4[ 6lasHec KoM[aHr,urMr4 pr rocyAapcrneHHblMla crpyKTypaMvr 14 BeAoMcrBaMI4, TaK

KaK nMeer cucrenanrrfi rroAxoA Lr o6o6rqaer 6onrruofi o6s€N,I opI4nlHaJIbHbIX
gKcneplrMeHTiurbHbrx pe3yJrbraroB r4 KoHueruIIaft, norryueHHblx KaK caMI4M aBTopoM, TaK LI

TBopqecKr,rMlr KoJrJreKTrIBaMr4, pa6oraroulnuu B gToM HarIpaBJIeHI4I,I. IlolyveHHrre B

Ar4cceprarlnu pffiyJrbrarbr [o3BoJrnor KoHrle[TyrurbHo [ocrpourb npu€uHyro qacrb cl4creM

paauorpa$r4r4 HoBoro noKoJreHlat.

OcnosHrre pe3yJrbrarbr Arrccepraqun ouy6JrrrKoBaHbI s 8 pa6omx aBTopa, B qI4cJIe

Koropbrx qerbrpe crutbr4 B )KypHiurax vB flepeqHr peueH3l4pyeMblx poccuficxra u

sapy6eNubrx HayqHblx )KypHiuIoB Lt rr3AaHIafi, peroueHAoBaHHux BAK P@.

Cogepxarue aBTopeQepara AocraroqHo [oJrHo orpa]Kaer coAepx(aHlle Allccepra\uvr.
Pesylmarrr Ar,rcceprarlvru [porrrJrr{ anpo6aqrarc Ha Bcepoccuficrux I4 MenqyHapoAHblx

HayqHbrx roHQeperulr{rx.

ilpu oqenKe AncceprarllroHHofi pa6orrr cJreAyer cAeJrarr' cJreAyrcIqre 3aMeqaHus:
1. Puc.2.8 uocrpoeH HeKoppeKTno. B coorBercrBtrpr c BbrpaxeHl{eM, flpl{BeA€nurrna na

crp.44 p-exp(Egl2kT), ranreHc yrura HaKrroHa xapaKrepucrnKl4 lnp-llT rcEr Egl2k,
orKyAa r{ o[peAeJr.rrercr Eg. lloeroMy xapaKrepprcrr,rKa AoJDKHa 6uru rrocrpoeHa B

KoopArHarax Appenuyca, T.e. lnp-171AJIx orpeAenennr Eg.
2. Crp.95, Puc.4.23, .reM o6rrcrurercr [oBeAeHI{e 3aBIacLIMoctu I [pI4 cMeluenxqx 0-

3008. Cne4yr [peAJro)KeHHoMy MexaHLr3My Qoprrauponanvrfr pa3MepoB KllacrepoB,

cBr3aHHoMy c ArdOOy3r4oHHbrM pacnnbrBaHr.reM naKera ABl,Ixyqeroc.fl 3aptAa, AoJIXHa
6rmr o6parHa"r 3aBr{crrMocrr. llpz MaJrbrx 3HarIeHI,IlIx Halpt}KeHHrI cMeIrIeHLIt, KorAa

cKopocTll HepaBHoBecHbrx greKTpoHoB, onpeAeJrreMbre KaK [poI,I3BeAeHI4e noABIDKHOCTI4

Ha Ha[pflK€Hnocrr greKTpr4rrecKoro rroJrr, HeBrrcoKrr, AoJI]KHrI cKa3brBarbc.f, e 6ommeft
cre[eHpr .qHO OyszoHHble rrp oqeccbl, pa3MbIB ttroql4 e KJlacrep.

3. I,Inaerorc.f, HeKoropbre HeroqHocrr4 B orrpeAeJreHlrrrx, Ha[pr4Mep: - Ha crp.2l, nocaeAsufi
a6sarl coMHHTeJrbHa cnpaBeAirr4Bocrb Qopnaynu rlrs. xosQQzqIaeHra ycuilenns.
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K:Q6/C1, rAe Qir, - sapfl.A, cr - drraxocTb; - Aerope(fepar' cTp.8, 2-oir a6sau cBepxy:

TepMr4H (Hocr,rreJru gJreKTpoHoB>; - crp.15, n.1.2 <<BganuoAeftcts[e peHTreHoBcKoro

r43Jrf{eHlrrr c BerrlecrBoM)): PaccruotpeHo Ha flpflMepe B3allMoAeitctsvrs' c aroMaMI4

yurepoAa r,r cBrlurla. Bolee npeAnorrrr4TeJlbHblM 6rtlo 6u paccuorperb sganNloAeficrBlle

" 
cuer nz6o Apyil4M roJrynpoBoAHlrKoBbrM BerqecTBoM; - crp.48, puc.2.9. - rryTaHHIIa c

o 6 ogn a.ren LrflMvr npun e4€uHblx xap aKTep Iacrl4 K.

4. Pa6Wa ]FiaflvIQa]fiA rpaMOTHO, xOpOruI4M HayqHbIM f,3bIKOM, xOTt vr [plICyTCTByIoT

MeJrKr{e uorperrrHocrr{, cBf,3aHHble c opQorpa$uefi, He[paBI{JIbHbIM I{c[oJIb3oBaHueM

na4exefi cyulecrBr,rreJrbHrrx r,r BpeMeHHbIM pacconlacoBaHuerra. Hanpl{Mep: ctp.44,52

rrocrre,uHlrfi a6sa\, 54-l-sit a6zag, 59-n.3.2, 92-rt.4.3.2, l-rrfi a6raqo 93, noclel.I/'uit

a6saq, 97,l-stit a6sary,98, nocle4Hnfi a6sarJ.

Vraganuue HeAocrarKqt v 3aMeqaHurr HLI B xoeft ntepe He cHl4xarcT HayqHblx

AocroraHcrB Alrccepr a1tnu, a cKopee Hoctr xapaKTep rroxeJlaHl4fi sa 6yAyIqee. IlolyqeHHbre

B Aucceprarlr4r4 pe3yJrbrarbr tBJrtrorct HoBrIMI4 I4 rlpeAcraBr.ffIor HecoMHeHurrft Hayvurtfi

nlr'repec. CrpyKTypa r{ Jron4Ka lr3JroxeH]/ls. MaTepvaJla B AI4ccepTaIII4oHHoM LIccJIeAoBaHLIII

BbrrjrrArr AocrutorHo o6ocuoBaHHbrMr4 B KoHTeKcre pacl{pblTl{{ [ocraBlennoft IIOJII{ 14

3a.uaq r4ccJreAoBanu-a. I{enu v 3a1arrv I4ccJIeAoBaHIar, cSopMyJIpIpoBaHHbIe aBTopoM' 6luu
BrroJrHe Aocrr{fHyrbr. Pa6ora Ha[r4caHa JIon4qHo, AoKiBareJIbHo, .ficHbIM Pr crporl4M

Ha)rrHbrM r3brKoM. Cru6 ra o{oprvrneHrae pa6orbr He Bbl3blBaror 3aMeqaHl4fi. CnlrHyto

croporry Ar4cceprarlrrl cocraBr.ser paspa6oraHnrrfi aBTopoM KoMrJIeKc [paKrnqecKl4x

uccneAosaHr,rfi vr peKoMeHAa\uit ornocl{reJlbno usyuaeuoft npo6leuu B 4'oir DIaBe

AI,TCCepTaIITIOHHOTO I4CCJIeAOBaHI4TI.

Cuuraro, qro [peAcraBJreHHar Ar4cceprallroHHzul palora CnaolsHcroro lletpa

I,lropenuua Ha reMy <IrlsyueHne [r,rKceJIbHbIx apceHr4I{-ruurveBblx AereKTopoB Ha ocHoBe

Mprrqpocxerrarr Timepix>, 6esycJroBHo, yAoBJlerBopter BceM rpe6onauuaM, [peAbtBJIteMbIM

BAK PO K KaHAr4AarcKr,rM Ar{cceprarlurrM, 'rpe6onanuru IIoIIoxeHI4JI o noptAKe

nprcyx,ueHr4r freHrrx creueneft <llocranoBJleHl4e llpaer,rrelrcrsa PO or 24.09.2013

Ns842), a caM lI.I4. CrraouHcxufi, HecoMHeHHo, 3aaJlyxvtBaer npl4cBoeHIax yueHofi cre[eHLI

KaHALrAara Qrasnro-uareMarlrqecKux HayK ro crelllltulbHocrn 01.04.01- <flpn6opu ra

MeroAbI sKc[epl4Meutalrnoft Qusurra>.

Orfuqna.nrnrrfi ornorreHT: 3are4yroUuft na6oparopnefi $ynrqnouzutrnoft eneKrpoHI{KI4

SegepanrHoro rocyAapcrBeHHoro aBToHoMHoro o6pasonareJlbHoro yqpe)KAeHVJI Bblcllero

o6p*o"uttur <Hauuoualrurrfi LrccJreAoBarelrcxnft Toucrnft rocyAapcreeHHrrfi

yHr4Bepcr4Ter>, AoKTop Qrasraro-MareMarrrqecKl4x Hayx (gncceprar\r4s.3alrll{IueHa no

creqplaJlbHocur 0 I .04. I 0 - @usEI€ [oJlyrpoBognuron), upoQeccop

Tor6anos Oler llerPoeuu

634050, r. Tonacr, up. Jlenuna,36
^ren *7 3822529852,
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