
OT3bIB 

IToMOillHHKa JJ.HpeKTopa 06beJJ.HHeHHoro HHCTHryrn 51JJ.epHhIX HccneaoBaHHH, 

qneHa-KoppecnOHJJ.eHrn PAH, JJ.OKTOpa ¢H3HKO-MaTeMaTH'IeCKHX HayK, 

IllupKOBa rpuropuH )];MHTpneBUIJa Ha }J,HCceprnumo IIIKapy6bI BuTaJIHH 
ApKaJJ.beBuIJa « CBepxnpoBOJJ.51JllHe MHoronoJIIOCHhie BHrrnepbI JJ.JI51 

reHepamur CHHXpOTpOHHOro H3JiyqeHH.SI», npe}J,CTaBJieHHYIO Ha COHCKaHHe 

yqeHOH CTeneHH }J,OKTOpa TeXHH'IeCKHX HayK no cneuHaJihHOCTH 01.04.20 -
¢H3HKa nyqKOB 3ap5I)l(eHHbIX qaCTHU H ycKOpHTeJihHM TeXHHKa. 

AKTyaJibHOCTb pa60Tb1 BHTaJIH.si: ApKaJJ.beBH"lfa 111Kapy6hr o6ycnoBJieHa Ba)l(HeiiIIIHM 

Tpe6oBamreM, npe}J,b.sIBllileMbIM K COBpeMeHHbIM HCTO"lfHHKaM CHHXpOTpOHHOfO H3JiyqeHH.sI (CH) 

- nOBbIIIIeHHe crreKTpaJibHOH .si:pKOCTH nOTOKa <PoTOHOB. ~HccepTaUH.sI nOCB.sIJlleHa C03}J,aHHIO 

CBepxnpOBOMJllHX MHOronoJIIOCHbIX BHrrnepoB, n03BOJI.sIIOJllHX 3Ha'IHTeJibHO nOBbICHTb 

cneKTpaJihHYIO 51pKOCTh CH B rpe6yeMOM JJ.IDI 3KcnepHMeHTOB 3HepreTH"lfeCKOM JJ.Hana3oHe H, "lfTO 

oco6eHHo Ba)l(HO, B )l(eCTKoii o6nacTH cneKTpa BnJIOTh ao 200 K3B. OcHOBHhIM 

3KcnnyaTaUHOHHbIM Tpe6oBaHHeM K BCTaBHbIM ycTpOHCTBaM .sIBJI.sieTC.sI B03MO)l(HOCTb 

aBTOHOMHOH pa60TbI Ha HaKonHTeJie 6e3 pacxoaa )l(H}J,KOro reJIH.sI B Te"lfeHHe }J,miTeJibHOro 

BpeMeHH. TaKHM o6pa30M, 3aJJ.a'la co3aamrn aBTOHOMHO pa6oTaIOJll.HX BCTaBHhIX ycTpoH:crn, 

npeJJ.Ha3Ha'IeHHbIX }J,JI51 reHepaUHH H3JiyqeHH.sI c Tpe6yeMhIM nOTOKOM <PoTOHOB B IIIHpOKOH 

o6JiaCT.H cneKTpa, 6e3yCJIOBHO, .sIBJI.sieTC.sI O"lfeHh aKTYaJibHOH. 

HayquaH HOBH3Ha pa6oTbI ll1Kapy6h1 B.A. 3aKJIIO"lfaeTc.si: B cneJJ.YIOW:eM: 

• C03}J,aH HOBbIH KJiacc BCTaBHbIX ycTpOHCTB - CBepxnpOBO}J,51JllHe MHOronOJIIOCHbie 

B.Hrrnepbl }J,llil reHepaUHH CHHXpOTpOHHOfO H3Jiy"lfeHH.sI c peKOpJJ.HbIMH napaMeTpaMH no 

BeJIH'IHHe MarHHTHOro nollil H noTpe6JieHHIO )l(H}J,KOfO reJIH.sI, He HMeIOJll.HX aHaJIOfOB B 

M.Hpe; 

• peaJIH30BaHa HOBM KOHUenuH.si: KOHCTPYKUHH KpHOCTaTa Ha OCHOBe KpHoKynepoB, 

COCTO.sIJllM B nocJie}J,OBaTeJihHOM nepexBaTe npHTOKOB Tenna Ha CTyneHH KpHOKynepoB, 

'ITO CHH3.HJIO pacxo}J, reJIH.sI }J,0 HYJI.sI H C03}J,aJIO noHH)l(eHHOe }J,aBJieHHe B reJIHeBOM cocyae, 

n03BOJI.sIIOJllee aBTOHOMHO pa6oTaTb 6e3 noTpe6neHH.sI )l(.H}J,KOro reJIH.sI, HeCMOTpSI Ha 

}J,OnOJIHHTeJibHYIO Harpy3KY OT 3JieKTpOHHOfO nyqKa H BBO}J,.HMbIH TOK ~ 1000 A }J,llil 

n.HTaHH.sI MarHHTa; 

• pa3pa6ornHa YH.HBepcaJihHM MeTO}J,HKa onTHMH3aUHH napaMeTpOB CBepxnpOBOJJ..sIW:HX 

MHOronOJIIOCHbIX BHrrnepoB }J,JI.sI noJiy"lfeHH.sI Tpe6yeMhIX cneKTpaJibHbIX H MOJllHOCTHbIX 

xapaKTepHCTHK CH Ha OCHOBe noa6opa BeJI.H"lf.HHhI nepHOJJ.a H MaKCHMaJihHO B03MO)l(HOro 

ypoBH51 MarH.HTHOfO nollil npH onpeJJ.eJieHHOM MarHHTHOM 3a30pe; 



• MHOroKpaTHO rrpo,neMOHCTpHpOBaH CTa6HJibHbIH ypoBCHb TOKa Ha o6MOTKax 

MHOfOIIOJIIOCHbIX BHrrnepoB B pa3Mepe .no 90-95% OT TOKa KOpOTKOfO o6pa3ua, 'ITO 

.sIBJUICTC.sI peKOp.UHbIM .D;JI.sI o6MOTOK THIIa peH:cTpeK; 

• o60CHOBaHbI H rrpo.neMOHCTpHpOBaHbI rrpeHMyru;ecTBa CXCMbI paCIIOJIQ)KCHH.sI o6MOTOK B 

BH.D;e ropH30HTaJibHOfO peH:cTpeKa, B cpaBHCHHH c BepTHKaJibHbIM peH:cTpeKOM .D;JI.sI 

BHrrJiepoB c MaJibIM rrepHO.D;OM H OH.UYJI.sITOpoB ; 

• rrpe.n;Jio:>KeH H peanH30BaH KOHCTPYKTHBHbIH 3JICMCHT KpHOCTaTa - MC.D;HbIH naH:Hep .UJUI 

3aIIJ;HThI )l(lf.D;KOro reJIH.sI H CBepxrrpOBO.D;.sIIIJ;HX o6MOTOK OT HarpeBa co CTOpOHbI 

3JICKTpOHHOrO rryqKa, 06na.na10ru;HH TaK)l(C ycTOH'IHBOCTbIO K MCXaHH'ICCKHM 

.ne¢opMaI!H.siM; 

• rrpe,nJIO)l(CHbI H peanH30BaHbI CXCMbI IIO.UKJIIO'ICHH.sI o6MOTOK MHOfOIIOJIIOCHbIX BHrrnepoB 

c pa3,neneHHbIMH TOKaMH, KOTOpbre II03BOJI.sIIOT OIITHMaJibHO Harpy)l(aTh o6MOTKH 

3JICKTpH1ICCKHM TOKOM .D;JUI IIOBhIIIICHH.sI ypOBH.sI IIOJI.sI H HaCTpaHBaTb HHTerpanbI IIOJI.sI 6e3 

HCIIOJib30BaHH.sI .D;OIIOJIHHTCJibHbIX HCTO'IHHKOB TOKa; 

• rrpe,nJio:>KCHO H peanH30BaHO HCIIOJih30BaHHe TCIIJIOeMKHX .no6aBOK Ha OCHOBe ra,nOJIHHH.sI 

.UJI.sI IIOBbIIIICHH.sI ycTOH'IHBOCTb o6MOTOK MHOfOIIOJIIOCHbIX BHrrnepoB K BbIXO.UY H3 

CBepxrrpOBO.D;.sIIIJ;ero COCTO.sIHH.sI, crrpOBOIIHPOBaHHOfO JIOKaJibHbIMH c6pocaMH 

3JICKTpOHHOfO rryqKa rrpH lfH)l(CKIJ;HH; 

• o60CHOBaHbI H peanH30BaHhI CHCTCMbI 3aIIJ;HTbI CBepxrrpoBO.D;.sIIIJ;HX o6MOTOK 

MHOfOIIOJIIOCHbIX BHrrnepOB B BM.UC I!CIIO'ICK XOJIO.D;HbIX .D;HO.D;OB H pe3HCTOpOB, 

06ecrre1IHBa10ru;He Ha,ne)l(HYJO perncTpauHIO rrepexo.na B HOpManhHO-rrpoBo.n.simee 

COCTO.sIHHe, HCKJIIO'laIOru;He JIO)l(Hhle cpa6aThIBaHH.sI . 

IlpaKTuqecKaH u:eHHOCTb .n;HcceprnuHH 111Kapy6hr B.A. 3aKJII01IaeTc.si B TOM, 'ITO 

C03.D;aHHhie rrpH ero Herrocpe,n;CTBCHHOM H orrpe,neJI.sIIOIIJ;CM yqacTHH BCTaBHhie ycTpOHCTBa 

.sIBJI.sIIOTC.sI 01ICHb BOCTpe6oBaHHbIMH H aKTHBHO HCIIOJib3YJOTC.sI .D;JI.sI rrpoBe,neHH.sI 3KCrrepHMCHTOB 

c HCIIOJih30BaHHeM CH Ha 60JihIIIHHCTBe crreuttanH3HpoBaHHhrx HaKorrHTen.six 3JICKTpOHOB B 

MHpe. KpoMe Toro, HCIIOJih30BaHHe TaKoro THIIa BCTaBHbIX ycTpOHCTB B Ka'ICCTBC BHrrnepoB 

(«3aTyxaTeneH: ») rro3BOJIHT yMeHhIIIaTh 3MHTTaHc rry'IKOB 3ap.si)l(CHHhrx qacTHI!, HarrpHMep, B 

TaKHX rrepcrreKTHBHhIX rrpoeKTax, KaK, HarrpHMep, CLIC H ILC. 

,ll;OCTOBepHOCTb pe1yJibTaTOB pa60Tbl rro.nrnep)l(.naeTC.sI TCM, 'ITO C03.D;aHHbie B .naHHOH 

pa6oTe BCTaBHhie ycTpOHCTBa ycrreIIIHO HCIIOJib3YIOTC.sI BO MHOrHX Hay'IHbIX I!CHTpax MHpa H HX 

ocHOBHhre xapaKTepHCTHKH II03BOJI.sIIOT HCIIOJib30BaTh HX B Ka'leCTBe HCTO'IHHKOB CH .nn.si 

rrpoBe,neHH.sI peanbHhrx ¢tt3H1IeCKHX 3KcrrepHMeHTOB. Pe3ynhTaT1>r pa60T1>r tteo.n;HoKpaTHO 

.D;OKJia.D;bIBaJIHCb H o6cy)l(LJ;aJIHCb Ha pa3JIH1IHbIX Me)l(LJ;yHapo.n;HhIX H poCCHHCKHX KOH¢epeHI!H.sIX , 



a no MaTepmuraM ;:u1cceprnu1u1 ony6nHKOBaHo 4 7 neqaTHbIX pa6oT B peueH3ttpyeMbIX HayqHbIX 

)l(ypHanax, BXO,l VIIUHX B CIIHCOK BAK. 

.D:ttccepTaum1 COCTOHT BBeneHH51, rneCTH rJiaB, 3aKmoqeHH51, npHJIO)l(eHH51, CIIHCKa 

JIHTepaTypbl H3 158 HaHMeHOBaHHH H HMeeT o6neM 363 CTpaHHUbl. 

Bo BBeAeuuu npHBeneH o63op cnoco6oB noBbIWeHH51 cneKTpaJibHOH 51pKOCTH 

HCToqHHKOB CH. 06ocHOBhrnaeTc51, qTQ Hatt6onee 3<l><l>eKTHBHOH 51BJI51eTC51 ycrnHOBKa B 

np51MOJIHHeHHbie npoMe)l(yTKH HaKOIIHTeJieH MHOfOIIOJIIOCHbIX CBepxnposon51IUHX BHrrnepoB. 

I10Ka3bIBaeTC51, qTo c TOqKH 3peHH51 3KCIIJIYaTaUHH BCTaBHbIX ycTpOHCTB, Ba)l(HeHllIHM 

napaMeTpOM 51BJI51eTC51 MHHHMaJibHbIB pacxon )l(HnKoro reJIH51, nonycKaIOIUHH aBTOHOMHyIO 

6e30CTaHOBOqHyIO pa6oTy. 3necb )Ke <PopMyJIHpyeTC51 HayqHa5J HOBH3Ha, IIOJIO)l(eHH51, 

BbIHOCHMbie Ha 3aIUHTY H npaKTHqecKa51 ueHHOCTb npencTaBJI51eMOH pa60Tbl. 

B nepBOH r JlaBe IIOKa3aHO, qTO CBepxnpOBOn51IUHe MHOfOIIOJIIOCHbie BHrrnepbl 

II03BOJI51IOT He TOJibKO CMeIUaTb cneKTp H3JiyqeHH51 B )l(eCTKYIO o6naCTb 3a cqeT BbICOKOfO ypOBH51 

MarHHTHOfO IIOJI51, HO H IIOBbilliaIOT cneKTpaJibHYIO 51pKOCTb nponopUHOHaJibHO qJfCJIY IIOJIIOCOB. 

3necb )Ke <PopMyJIHpyIOTC51 OCHOBHbie ueJIH nttccepTaUHH: C03naHHe MHOfOIIOJIIOCHbIX BHrrnepoB 

c MaKCHMaJibHO BbICOKHM IIOTOKOM <PoTOHOB 3a cqeT nocTH)l(eHH51 npeneJibHO B03MO)l{H0f0 

ypoBH51 IIOJI51 H OIITHMH3aUHH napaMeTpos MarHHTHOH CTPYKTYPbI, a TaK)l(e yMeHbrneHHe pacxona 

reJIH51 B TaKHX ycTpOHCTBax no 3HaqeHHH, nonycKaIOIUHX HenpepbIBHYIO nnHTeJibHYIO 

3KCIInyaTaUHIO. 

Bo BTOpoii rJlaBe IIOKa3aHo, qTo nJI51 nonyqeHH51 MaKCHMaJibHOH IIJIOTHOCTH IIOTOKa 

<PoTOHOB Heo6xonHMO OIITHMH3HpOBaTb TaKHe napaMeTpbl nepHonttqeCKOH MarHHTHOH 

CTPYKTYPbI, KaK n11HHY nepttona H BeJIHqHHY non51 Ha op6HTe npH nonycTHMOH BeJIHqHHe 

MarHHTHOfO 3a30pa. bbIJia nonyqeHa <l>YHKUH51 nJI51 pacqeTa MaKCHMaJibHOfO cneKTpaJibHOfO 

IIOTOKa H3JiyqeHH51 H3 MHOfOIIOJIIOCHblX BHrrnepoB, II03BOJI51IOIUa51 HaxonHTb OIITHMaJibHyIO 

BeJIHqHHY nep1rnna CTPYKTYPbI c yqeToM 3Heprntt KBaHTOB, Tpe6yeMoi1 nn51 nposeneHH51 

3KCIIepHMeHTa, 3HeprHH 3JieKTpOHHOfO nyqKa H nocTyIIHOH nnHHbl npoMe)l(yTKa. I1pHBOn51TC51 

cnoco6b1 OIITHMH3aUHH napaMeTpoB KJI10qesoro 3JieMeHTa MarHHTHOH cTpyKTYPbI 

CBepxnposon51IUero IIOJIIOCa - n1151 nonyqeHH51 MaKCHMaJibHOfO IIOJI51 Ha op6HTe. 3necb )Ke 

OIIHCbIBaeTC51 pa3pa6oTaHHa51 TeXHOJIOfH51 H3fOTOBJieHH51 TaKHX o6MOTOK, II03BOJIHBllia51 

crn6HJibHO nocTHraTb BeJIHqHHbl TOKOB B o6MOTKax no 90-95 % OT TOKa KOpOTKOfO o6pa3ua, qTO 

nn51 o6MOTOK THIIa peHCTpeK 51BJI51eTC51 Ba)l(HbIM TeXHOJIOfHqecKHM pe3yJibTaTOM. 

B TpeTi.eii r Jlase npencTasneHbI KOHKpeTHbie npttMepbI peantt3aUHH MHoronoJIIOCHbIX 

CBepxnpoBOMIUHX BHrrnepoB, KOTOpbie ycJIOBHO MO)l(HO pa3neJIHTb Ha TPH rpyIIIIbl B 



3aBHCHMOCTH OT BeJmqHHbl IIOJUI H rrepHona. IlpHBO)UITC51 oco6eHHOCTH rrpoeKTHpOBaHH51 H 

OIITHMH3aUHH rrapaMeTpOB TaKHX ycTpOHCTB rron KOHKpeTH)'IO IIOJib30BaTeJibCK)'IO 3anaqy c 

yqeTOM Tpe6yeMoro crreKTpa H3JiyqeHH51 H oco6eHHOCTett KOHKpeTHOro HaKOIIHTeJI51, a TaK)Ke c 

ToqKH 3peHH51 MHHHMH3aUHH pacxona )KHnKoro reJIH51. 

B qeTsepToif r .11ase rrpHseneHbI :narrbr HccrrenosaHHH no BhrnsrreHHIO OCHOBHhIX 

KaHarros rrpHTOKa Terrrra B KpHOCTaT H rroHcKy crroco6os HX ycTpaHeHH51, KOTOphre rrpHBeJIH K p51nY 

HOBhIX TeXHHqecKHX perneHHH, CHH3HBIIIHX pacxon rerrH51 no HyAA. B qacTHOCTH, 6hrna 

rrpenJIO)KeHa KOHUeIIUH51 KpHOCTaTa, COCT0511Ua51 B rrepexsaTe OCHOBHblX KaHaJIOB rrpHTOKa Terrrra 

Ha COOTBeTCTBYIOIUHe xorronHJibHbie CTyrreHH KpHoKyrrepoB c TeMrrepaTypaMH 60K, 20K H 4K, a 

TaK)Ke KOHCTPYKUH51 6rroKa TOKOBBonos B BHne enHHOfO y3rra Ha OCHOBe KpHoKyrrepa c 4K 

cTyrreHhIO, pa3MemeHHoro B 3amHTHOM saKyyMe KpHocTaTa. TaKott rronxon o6ecrreqHrr Terrrroso'H 

6arraHC B KpHOCTaTe, rrpH KOTOpOM xorronHJibHbie MOIUHOCTH CTyrreHett KpHoKyrrepoB 3asenoMO 

rrpeBbilliaJIH cooTBeTCTsyiom:He rrpHTOKH Terrrra. B qacTHOCTH, 6rraronap51 TpexKpaTHOMY 3arracy 

MOIUHOCTH Ha 4K cTyrreHH H rrpHMeHeHHIO Terrrroo6MeHHHKa B BHne I1030JIOqeHHOfO MenHoro 

CTep)KH51 ynarrocb IIOBbICHTb 3<l><l>eKTHBHOCTb peKOHneHCaUHH H rrepeoxrranHTb reJIHH no 

TeMrrepaTypbl ~3.3K rrpH OCTaTOqHoM nasrreHHH B repMeTH3HpOBaHHOM cocyne Ha ypOBHe ~0.4 

6ap, HeCMOTp51 Ha noIIOJIHHTeJibH)'IO TeIIJIOBYJO Harpy3KY OT 3JieKTpOHHOro rryqKa H pa6oqHH TOK 

IIHTaHH51 MarHHTa ~ 1000 A. 

B nHTOif r .11ase HccrrenosaHa B03MO)KHOCTh rrpHMeHeHH51 rra'HHepa nrr51 3aIUHThI rerrHeso'H 

BaKyyMHOH KaMepbl OT Harpesa CHHXpOTpOHHbIM H3rryqeHHeM H TOKaMH H306pa)KeHH51, 

HasonHMbIMH 3JieKTpOHHbIM rryqKOM HaKOIIHTeJI51. ,[(JI51 oueHKH BhineJI51eMOH MOIUHOCTH 6hIJI 

yqTeH aHOMaJibHbIH CKHH-3<l><l>eKT, rrp051BJI51IOIUHHC51 y CBepxqHCTbIX MeTaJIJIOB rrpH KpHoreHHbIX 

TeMrrepaTypax H rrpHBOn51IUHH K IIOBbIIIIeHHIO rrosepXHOCTHOro corrpOTHBJieHH51 H 

COOTBeTCTB)'IOIUeMy ysenHqeHHIO Harpesa KaMepbI. DblJI o6ocHOBaH BhI6op KOHKpeTHOH 

KOMIIOHOBKH H BeJIHqHHbl Me)KIIOJIIOCHOfO 3a30pa. IlOKa3aHO, qTo OIITHMaJibHbIM TeXHHqeCKHM 

perneHHeM 51BJI51eTC51 ynarreHHe H3 Me)KIIOJIIOCHOro 3a3opa «TeIIJIOH » BaKYYMHOH KaMepbl H 

rrepeHOC TeIIJIOBOH Harpy3KH co CTOpOHbl rryqKa (serrHqHHOR ~20-30 BT) Ha MenHhlH nattHep, 

OTneneHHbIH 3a30pOM OT rerrHeBOH KaMepbl H OXJia)KnaeMhIH 20K CTyrreH51MH KpHoKynepoB. 

TaKa51 KOHUeIIUH51 rro3BOJIHrra He TOJihKO YMeHbIIIHTh rrpHTOK Terrna B renHtt , HO H IIOBhICHTh 

yposeHh rroM 6naronap51 YMeHbrneHHIO MarHHTHoro 3a3opa. 

B rneCTOH r .11ase naeTC51 rrporH03 pa3BHTH51 csepxrrposon51IUHX MHOfOIIOJIIOCHbIX 

BCTaBHbIX ycTpOHCTB, KOTopoe, no MHeHHIO aBTOpa, 6yneT HarrpasrreHO B CTopoHy C03naHH51 

csepxrrposon51IUHX OHnYMTOpOB Ha OCHOBe 6e3)£{HnKOCTHOro KOCBeHHOfO OXJia)KneHH51. 



B 1aKJIJO .. euuu ITepeqH:crreHbI ocHOBHbie pe3yJihTaThI .r:i:HccepTm..i;HoHHoH: pa6oTbI. 

OueHH:Ba5I pa6oTy B uerroM, crreayeT OTMeTHTb CHCTeMaTHqecKHH ITO.[{XO.[{ aBTOpa K 

perneHHJO ITOCTasrreHHbIX 3aaaq. ,[J;HccepTaum1 HaITHCaHa xoponrnM sr3bIKOM, Ka)l(.[{a5I rnasa 

SIBJISieTCSI 3aKOHqeHHbIM HCCJie.[{OBaHHeM co CBOHMH pe3yJibTaTaMlf H BbIBO.[{aMH. MeTO.[{HKlf H 

3KCITepH:MeHTaJibHbie pe3yJihTaTbI qeTKO OITH:CaHbI H xoporuo o6ocHoBaHbI. Bee ITOJIO)l(eHHSI, 

BbIHOCHMbie aBTOpOM Ha 3aIUHTy, OITy6rrlfKOBaHbI If ITPlf3HaHbI HayqHbIM C006IUeCTBOM. 

ABTOpe¢epaT ITpaBHJibHO H ITOJIHO OTpa)l(aeT co.nep)l(aHHe .[{HCCepTaUHH. 

PeKOMeu.z:i;au,uu no ucnoJib30B3HHJO pe3yJibTaToB. MeToa OITTHMH3aUHH cITeKTparrbHoro 

ITOTOKa ¢oTOHOB H3 MHOroITOJIIOCHbIX CBepxITpOBO.[{SIIUHX BHrrnepoB H KOHUeITUlfSI KpHOCTaTa c 

HyrreBbIM paCXO.[{OM reJIHSI Ha OCHOBe KpHoKyrrepoB, a TaK)l(e OCHOBHbie ITO.[{XO.[{bl If TeXHifqecKHe 

perueHHSI ITO ITpoeKTH:pOBaHH:IO MarHHTHOH H KpI-rnreHHOH CHCTeM, ITpo.neMOHCTpHpOBaHHbie B 

.[{lfCCepTaUHOHHOH pa6oTe, y)l(e ycITelliHO ITPHMeHSIIOTCSI H MoryT 6bITb HCITOJib30BaHbI B 

.[{aJibHeihueM ITPH C03.[{aHHH MHOfOITOJIIOCHbIX CBepxITpOBO.[{SllUHX BHrrnepoB H OH.[{yrrsrTOpOB .[{ml 

pa3rrHqHbIX Me)l(ayHapoaHhIX H poccHHCKHx ueHTPOB CH. 

Bech 3KCITepHMeHTaJibHbIH 11 MeTO.[{HqecKHH MaTepHarr B aHccepTaUHH H3JIO)l(eH oqeHb 

ITO.[{po6Ho, qeTKO H rror11qecKH CBSl3HO H ITOCJie He3Haq11TeJibHOH .nopa6oTKH MO)l(eT 6bITb 

peKOMeH.[{OBaH .[{JISI H3.[{aHHSI B KaqecTBe MOHorpa¢HH. 

BMecTe c TeM, B KaqecTBe ue.z:i;ocTaTKOB crre.nyeT OTMeTHTb: 

• «0cHOBHbie pe3yJibTaTbI» 6orree ITo.npo6Ho c¢opMyrrHposaHbI B TeKcTe .[{HcceprnuHH H 

OTJIIfqaJOTCSI OT Toro, qTo H3JIO)l(eHO B aBTOpe¢epaTe; 

• MaTepHarr B .[{HCCepTaUHH H3JIO)l(eH CJIHilIKOM ITO.[{p06Ho H OITHCaTeJibHO, KaK B HayqHoM 

OTqeTe 0 ITpOBe.[{eHHbIX HCCJie.[{OBaHHSIX, a He KaK B HayqHOM Tpy.ne, H r0.[{HTCSI 60JibII1e 

.[{JISI yqe6Horo IToco6Hsr HJIH IToapo6Hoif MOHorpa¢HH; 

• 

• 

• 
• 

OTCYTCTByeT CCbIJIKa Ha HCITOJib30BaHHbie .naHHbie H PHCYHOK 19 B pa3.nerre 4 ITaparpa¢a 

2.2.3; 

B CITHCKe JIHTepaTypbI .[{Ba)l(.[{bl ITO.[{ HOMepaMlf 102 H 111 ITpHBe,[{eHbI CCbIJIKH Ha 0.[{HH H 

TOT )Ke .[{OKrraa; 

Ha PHCYHKe 57 ( CTp.106) OTCYTCTByeT HJIH He ITpOITeqarnHa 0.[{Ha H3 KpHBbIX; 

B TeKCTe .[{lfCCepTaUHH BCTpeqaJOTCSI OITeqaTKlf HIT.If ITpOITy1UeHHbie CJIOBa H Bbipa)l(eHHSI, 

HaITpHMep Ha CTpaHHUaX 63, 94, 155, 277 H .np.; 



0.n:HaKo OTMeqeHHhie 3aMeqamuI HHCKOJihKO He CHH)f(aIOT o6mYIO ueHHOCTh 

.LJ:HCCepTaUHOHHOH pa60ThI, KOTOpM rrpe.n:cTaBmieT 3aKoHqeHHOe HCCJie.n:oBaHHe, BhlfIOJIHeHHOe 

Ha BhICOKOM HayqHOM H TeXHHqecKOM ypoBHe. 

B uenoM, MO)f(HO 3aKJIIOqHTh, qTo 11ccne.n:oBaHH5I H pa3pa6oTKH, BhIITOJIHeHHhie 

B .A.lllKapy6oH:, pe3yJihTaThI KOTOphIX rrpe.n:crnBJieHhI B .n:11cceprnu1111, rro3BOJIHJIH peIIIHTh 

KpyrrHYJO HayqHo-TeXHHqeCKYJO rrpo6neMy' HMeIOmYJO Ba)f(HOe 3HaqeHHe .n:m1 cpH3HKH rryqKOB 

3ap5I)f(eHHhIX qacTHU H ycKopHTeJihHOH TexHHKH. ohIJIH o6ocHoBaHhI H peanH30BaHhI ocHOBHhie 

rrpHHUHilhI rrpoeKTHpOBaHH5I H C03.LJ:aHH5I HOBOro KJiacca ycTpOHCTB - MHOrofIOJIIOCHhie 

CBepxrrpoBO.LJ:5IIJ..lHe BHrrnephI .LJ:JI5I rettepauHH CHHXpOTpOHHOro H3JiyqeHH5I. 3TH ycTpOHCTBa 

HaIIIJIH IIIHpOKOe rrpHMeHeHHe B Be.n:ymttx Hayt-IHhIX ueHTpax MHpa H crroco6cTByIOT yKperrneHHIO 

Me)f(.n:yttapo.n:Horo HayqHoro aBTOpHTeTa H5Ict> co PAH HM. r.H.Ey.n:Kepa, KOTOphIH cpaKTHqecKH 

MOHOfIOJIH3HpOBaJI pa3pa60TKY rro.n:o6HhIX ycTpOHCTB B MHpe. ,ZJ,11cceprnu110HHM pa6orn 

BHTaJIH5I ApKa.n:heB11qa lllKapy6hI coorneTcTByeT BCeM Tpe6oBaHH5IM rroJIO)f(eHH5I o 

rrpHCy)f(.LJ:eHHH yqeHhIX CTerreHeH, rrpe.LJ:b5IBJ15IeMhIM K .LJ:OKTOpCKHM .n:11ccepTaUH5IM, a ee aBTOp 

3aCJIY)f(HBaeT rrpHCY)K.LJ:eHH5I yqeHOH CTerreHH .LJ:OKTOpa TeXHHqecKHX HayK no crreuHaJihHOCTH 

01.04.20 - «cpH3HKa rryqKOB 3ap5I)f(eHHhIX qaCTHU H ycKOpHTeJihHM TeXHHKa» . 

27.11.2017 

IToMOIJ..lHHK .n:11peKTopa OH5IH 

qneH-KoppecrroH.n:eHT P AH \. f .,ZJ,. lliHpKOB 

A.C. CopHH 


