OT3bIB
HAYYHOr0 PYKOBOJHTEJS
Ha conckateis CujieneBa Ajiekces BiagumupoBuya, IpeACTaBUBIIETO AUCCEPTALMOHHYIO
paboty Ha TeMy «Pa3paboTka JeTeKTOPOB MOIVIOIEHHOH 10351 HOHU3UPYIOIIETrO H3Iy4CHHMS C
qyBCTBUTEIBHEIMU DJIEMEHTaM1 Ha OCHOBe p-kaHanbHeIX MHOII-TpansucTopoB» Ha
COMCKaHHE YYEHOM CTENEH) KaHANIaTa TEXHUYECKUX HayK 110 crenuansHocTy 2.2.2.
DneKkTpoHHas KOMIIOHEHTHas 6a3a MUKPO- ¥ HAHOZJIEKTPOHMKH, KBAHTOBBIX YCTPOMCTB.

Cupnenes Auexceit Bmagumupouu B 2008 romy oxoHunn denepaisHoe
roCcyZIapCTBEHHOE 00pa30BaTebHOE YIPEKACHHE BRICIIETO IPOPECCHOHATFHOIO 06pa3oBaHus
«'ocymapcTBeHHBIN TeXHONOru4yeckud yHuBepcUTET <«MOCKOBCKHMH HHCTUTYT CTald M
CILIABOB» IO CIIEIMATBHOCTH «MUKPO3JIEKTPOHUKA ¥ TBEpAOTENbHasd deKTponuka». C 2008
mo 2012 rox obydaiics B acnupaHType HpH (GelepalbHOM IOCyAapCTBEHHOM aBTOHOMHOM
06pa3oBaTeNEHOM YUPEXKICHUH BEICIIEro NpodeccroHaabHoro obpasosanus «HarmoHaipHbIH
ucclenoBarensckuii TexHonornueckuii yausepceurer « MACuC» no cniermansroctu 05.27.01
— «TBepmorenpHas JJIEKTPOHMKA, PAAMOdJICKIPOHHEIE  KOMIIOHEHTBI, MHKPO- U
HAHOYJIEKTPOHMKA, NpUOOpEl Ha KBaHTOBHIX S(dekrax». IlapamnensHo ¢ obydeHueM B
acriupantype A.B. Cupenee paboran B OI'VII «HIINI «llynscap», rae 3aHMMaiCH
pazpaborkoit ~ mommeix CBY-npubopoB ¥ JETEKTOPOB  HA  INMPOKO30HHBIX
IOy IPOBOAHUKOBEIX MaTepraiax, a ¢ 2012 no 2020 r. ox paborain B ®I'VII «BHUHA um.
H.A. [yxoBa», TrIAe akTUBHO 3aHUMAJCH  MCCIECJOBaHMSAMH ¥  pa3paboTkoi
IOy IIPOBOAHUKOBBIX JeTeKTOpoB MoHM3Mpyoomero u3irydeHus. C 2020 rona A.B. Cunenes
posrnaenser B AO «HUUID» ympaBineHue HaydHBIX MCCIEIOBAaHUM W WHHOBAIMOHHBIX
paspaborok. OQHMM W3 NPHOPHUTETHHIX HampaBieHud ero paborsl B AO «HUUID» sBigercs
pa3paboTKa MOJYIIPOBOJHMKOBEIX AETEKTOPOB HOHHM3UPYIOIMX H3JIy4€HHH, B 4YaCTHOCTH,
JIO3UMETPOB.

O6nactei0 HaydHeix wuHTepecoB A.B. CupeneBa sBnsercs HCCIECHOBaHUE W
MOJIEJIUPOBAaHHME PpPaIUalUOHHBIX J3(PPEexToB B HM3AENUAX DIEKTPOHHOW  TEXHHKW,
IIOJIYIIPOBOAHMKOBEIE IIPeoOpa3oBaTe/d 3HEPrUM pa3jiM4yHOIO IIPMMEHEHHUS, TEXHOJIOIHs
MUKpO- ¥ HaHO3J1eKTpoHUKH. PabGoras B AO «HUUII», A.B. Cuzenes peanu3oBan B KAYECTBE
PYKOBOAMTEIS ¥ OTBETCTBEHHOIO MCIIOJHUTENS PAJ MNPOEKTOB B pamkax EguHoro
OTpacieBOro TeMarudeckoro IuiaHa IL'ockopnopanuu «Pocatom», HalpaBICHHBIX Ha
pa3paboTKy pasIM4HBIX JETEKTOPOB HOHM3HUPYIOIUX U3NYy4YEHWM, pacCUMTAHHBIX Ha
pa3iu4YHbIE YCJIOBHS INpUMEHEHMs: Jo3uMerpoB Ha ocHoBe MNOS- m SONOS-ctpykTyp,
IIUKCEJIHBIX  KOOPJMHATHO-YyBCTBUTEJIBHEIX  JCTEKTOPOB Ha OCHOBE KPEMHHMEBBIX
O6unonspHeIX cTpykTyp. Takke A.B. Cuenes uMeeT yCrelmHbIi ONBIT pealu3alui B KAYECTBE
HAYYHOTO PYKOBOJAMTENS NpoekTa B pamkax KomiuekcHoi mporpamMMbl «Pa3BUTHE TEXHUKH,
TEXHOJOTMA ¥ Hay4yHBIX HCCIEJOBaHMM B 001acTH KCIOJB30BaHUS ATOMHOM SHEpruu B
Poccuiickoit ®enepanun» (nporpamma PTTH), craBmeii 14-M HanMoHaIBHBEIM ITPOEKTOM.

AB.Cunener CKIOHEH K Hay4HO-HCCIENOBAaTeabcKol pabGore. VYcmemmHomy
BBITIOJIHEHHIO pabOTHl BO MHOIOM CIIOCOOCTBOBAIM TaKME YEPTHI €ro XapakTepa KaK yMEHHE
CTPYKTYypHpOBaTh NpobiieMy B CIOXHBIX 3aladax M OIPENCHATh ONTHMAJBHBIE IIyTH €€
pElICHHs, LENEYCTPEMIIEHHOCTh, BBEICOKas CTENeHb TPYHNOMIOOWS, yMEHHWe JOOHMBaThCS
pEIICHUA IOCTaBICHHBIX 3a/la4y, IMPOKHWI HaydHBI KpPyro3op M CHCTEMHBIE 3HaHusA. Bo
MHOroM Onarozapsi €ro Hay4HO-OOOCHOBaHHBIM pemeHusaM u onsity, B AO «HUUID» B
HACTOSIIIIEE BPEMs YCHEIIHO pa3BUBAIOTCd HOBBHIE HAy4HO-TEXHMYECKUE HANpPaBICHUSA,
CBS3aHHBIE C pa3paboTKON MOIyNPOBOJHUKOBBEIX AETEKTOPOB MOHHU3MPYIOMIET0 U3IyYCHHUs, a
Takke paspaboTkoii u3genuii cnenuanbHOro NpUOOPOCTPOEHMS.



OcHOBHOM MaTepuas, Bomeamui B auccepramuio «PaspaboTka JETEKTOPOB
IIOIJIOLIEHHOM 1036l HOHU3HUPYIOIIEro U3IyIEHN C YyBCTBUTEIBHBIMHU 3JIEMEHTAMU HAa OCHOBE
p-kanansHeix MHOII-Tpan3ucropoBy, Obl1 nomyded B nepuoa ¢ 2021 mo 2025 rox, oanako
BHIOOp pelnaeMol Hay4HOM 3aJjauy ¥ HalpaBJICHUH HCCIEN0BaHUA B paMKax JHMCCEepTaluy, a
Tarke OOOCHOBaHHME 0a30BBIX KOHCTPYKTHMBHO-TEXHOJOTMYECKMX BapHAaHTOB, B3ATHIX 3a
OCHOBy B paMKaX JIHCCEPTAlMOHHOIO WCCIEJOBAHUA, BO MHOIOM OBbLIM OIpPEJCICHBI
NpeibAyIIUM HAKOIUICHHBIM ONBITOM B 001acTH  pa3pabOTKé  [OJIyTPOBOXHMUKOBBIX
JIETEKTOPOB, KaK Ha OCHOBE KPEMHMS, TaK M Ha OCHOBE JIDyTMX MATE€PHUAIOB, HAlpHMEp,
apceHu/ia rajuius.

Llensto auccepranmoHHON pabotel A.B. CuzeneBa sBisiack pa3paborka NETEKTOPOB
MOTJIOIIEHHOM JI0351 HOHU3UPYIOIIETO U3TYYCHHS C YyBCTBUTEIBHBIMM 3JIEMEHTaMHU HA OCHOBE
p-kaHansHEIXx MHOII-TpaH3uCTOPOB Ul pasIM4HBIX NPUMEHCHUH: B in vivo JO3UMETPHH, B
COCTaBe€ paaMO3JIEKTPOHHOM ammapaTypsl KOCMHYECKMX allapatoB M Ha O00BeKTax
WCTONb30Banus atoMHo# sHeprun (OUAD), B TOM umcie 18 paAualliOHHBIX MCIIBITaHUM, a
TaKKe Ul PErMCTpaliy «aBapuiHbIX» 7103 nepcoHana Ha OMAD. K OCHOBHEIM pe3yibTaraM
JHCCEPTALMK, UIMEIOIIUM HAy4HYIO ¥ IPAaKTHYECKYIO 3HAYMMOCTh, OTHOCATCS:

e PaspaGorana ¢u3uueckas MOAENb HAKOIUICHHS PpaJHallMOHHO-UHIYIMPOBaHHOIO
3apsja B IOA3aTBOPHEIX Iudjekrpukax p-kaHaasHoro MHOII-TpaH3ucTopa, no3BOJIsIOmas
IPOrHO3MPOBATH PaJUalliOHHYIO YyBCTBHTEIBHOCTD M JAMANa30H U3MEPAEMBIX JI03 JIETEKTOPOB
[IPM HCIIONB30BAHMU JIAHHOTO TPAaH3UCTOpPa B KadyecTBE YyBCTBHUTEIBHOIO 3JIEMEHTA,
YUYHUTHIBAIOINAA JHHAMHUKY U3MEHEHUS HANPSHKCHHOCTH 3JIEKTPUYECKHX TI0JIEH B MOI3aTBOPHEIX
JIMDIIEKTPUKAX IIPY BO3AEHCTBHM MOHHU3HPYIOIIETO M3JIyYeHHS U crelM(uKy BBIXOAa 3apsja
P Pa3INYHBIX HAPSKEHHOCTAX JIEKTPHUYECKHUX IOJEH B JMOKCUIE KPEMHHMS, B TOM YHUCIE
TIpH c1abBIX HIEKTPUYECKUX MOJIAX ¢ HANPHKEHHOCTHIO MeHee 10° B/ewm.

e VYcraHoBieH 3(QGEKT BOCCTAHOBIECHHS XaPaKTEPUCTHK AECTEKTOpa IOINIOIICHHOM H03bI
HMOHHU3UPYIOLIET0 U3IYIEHHS ¢ 9yBCTBUTE/IFHBIM 3JIEMEHTOM Ha OCHOBe p-kKaHajisHoro MHOII-
TPAH3UCTOPA NPH MPUIOKEHHH HA 3aTBOP NETEKTOpa BO BpPEMS BO3JECHCTBHA MOHU3UPYIOIIErO
U3JIyYSHMS CHa4ajla HalpsHKEHUs OHOM NONSPHOCTH, a 3aTeM 00paTHOM NOJISAPHOCTH.

e JlokazaHo, 4YTO 3aBUCHMOCTh paIUalMOHHON  4YYBCTBUTEIBHOCTH  JETEKTOpa
MONIOIIECHHOM 1035 HOHU3UPYIOMETO U3IYYCHUA C UyBCTBUTEIBHEIM 3JIEMEHTOM Ha OCHOBE P-
kanansHoro MHOII-TpaH3ucTopa OT OTPHMIIATENBHOIO HANpS)KEHUS Ha 3arBOPE BO BpeMs
BO3/ICHCTBUS MOHU3UPYIOLIETO M3JIyYEHUS! MMEET HEMOHOTOHHBIN XapakTep ¢ BhIPaXXCHHBIM
MakCHMMyM: CHadajla 4YyBCTBUTEJIBHOCTh DPAaCTEeT IMPH YBEJIWYEHHHM OTPHULATEIBHOTO
HANPsHKEHHs Ha 3aTBOPE 3a CYET YBEIMYECHHS BHIXOAA 3apsia, 00YCIOBIECHHOTO YBEIMUECHUEM
HANPSHKEHHOCTH JJIEKTPHYECKOrO IMOJIA B JUOKCHAEC KPEMHMSA, a 3aTe€M CHIDKAETCA 3a CYeT
JIOCTHXKEHHS TPEIEIbHO JOMYCTUMON HANPSIKEHHOCTH EKTPUYECKOTO MO B CIIOE JIUOKCHIA
KpPEMHUS, U(UIK) B CII0€ HUTPUAA KPEMHHUS.

e VYcraHOBJIEH 3P (PEKT HEMMHEHHOCTH N030BOM 3aBUCUMOCTY 3HAYECHUS HHPOPMATUBHOTO
mapaMeTpa AeTeKTopa NOMIOMEHHON 103l MOHM3UPYIOIErO M3JIY4EHHUS C YYBCTBUTEJILHEBIM
JJIEMEHTOM Ha ocHOBe p-kaHaubHOoro MHOII-Tpan3ucTopa B peXuME IOCTOSHHOIO
HANpsHKEHHWs Ha 3aTBOpPE B Ipouecce OOIydeHus, SBISIOIIUICA CIEJCTBUEM HAKOILICHUS
3apsla Ha IpaHUIE pasjeia AWIJIEKTPUKOB, NPHBOALIEIO K CHIDKCHMIO HAIPSKCHHOCTH
3JIEKTPUYECKOro IOJIA B AUOKCHAEC KPEMHHA U KPHTHYECKOMY YBEJIHWYECHHIO HAIPSKECHHOCTH
ANIEKTPUYECKOIO MOJISi B HUTPUJE KPEMHHUS.

HayuyHo-TeXHUYECKas 3HaYMMOCTh paboThl, a Takke €€ aKTyalbHOCTb, IIOATBEPKIECHA
NPaKTUYECKUM IIPUMEHEHUEM pa3paboTaHHBIX U HM3TOTOBICHHBIX JETEKTOPOB COBMECTHO C
pa3pabOTaHHBIMA M  M3TOTOBJIEHHBIMH  JO3MMETpaMH B  inVvivo  JO3MMETPHH,
PafiMOdJIEKTPOHHOM anmaparype KOCMHYECKHX allaparoB, JO3MMETpHM Ha oO0bexTax
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MCIIOJIB30BaHMs aTOMHOM SHEPrUH, JO3UMETPUH [P IPOBENCHUN PaAUALlMOHHEIX UCTIBITAHUM
¥ B IEPCOHAIBHOM JO3UMETPHH U1 PErHCTPaLlUK «aBapuiHBIX» 103 epcoHana Ha OUAD.

OCHOBHBIE PE3YJBTATHI [I0 TEME AUCCEPTALMH OIyOIMKOBaHEI B 9 HaydHBIX paborax: 7
U3 HHMX B M3JaHuiIX, pekomeHaoBaHHbIX BAK u 2 B u3naHuWsax, MHAEKCHPyeMBIX B Oa3ax
uuTupoBanus Scopus u Web of Science, a Take B 20 Tesucax moknanos. OCHOBHEIE
pe3yasTaThHl 0 TEME JUCCEPTaluy JOKJIaIbIBAIUCh Ha BeepoccuiicKoi HayYHO-TeXHUYECKOM
KoHbepeHun «PaiualvoHHas CTOWKOCTh 3JIEKTPOHHBIX cucrem» ¢ 2021 mo 2025 rox, a
TAKKE HA HAYYHO-TEXHMYECKOM KoH(pepeHumu «SlnepHoe mpubopocTpoeHUE. AKTyalbHBIE
BOIPOCHI  pa3paboTKy, MPOM3BOJCTBA, OSKCIUIyaTalMu. MeTpoiorus HOHM3HPYIOLIMX
usaydenuiin» B 2021 rogy, Hay4HO-TEXHHYECKOH KOH(bepeHIMH «SlnepHoe nprubopoCTpOEHHE:
HCTOPHS, COBPEMEHHOCTS, ITepCIIeKTUBE» B 2022 roxy.

IlpencraBnenHas JuccepTaluoHHas paboTa SBIAETCS 3aKOHYEHHBIM HAYYHBIM
HCCIEI0BAaHUEM, OTIMYAIOIUMCS aKTYalbHOCTBIO, BRICOKOH CTENEHBI0 HAYYHOW HOBHU3HBEI U
NpaKTUYECKOM 3HauMMocTH. JluccepTanus MONHOCTBIO COOTBETCTBYET TpeboBaHusM 1. 9-14
«ITonokeHHsT O TPHUCY)KICHUM YYCHBIX CTENEHEN», NPEAbABISEMBIM K KaHIMJATCKUM
muccepranusM. C ydeToM IICHHOCTH IIOJIYYEHHBIX PE3YJIbTaTOB, HAYYHBIX IOJIOXKCHHH,
BEIHOCHMEBIX Ha 3aIUTy, a TAkKe YYUTHIBas IEPCOHANBHBIE KAa4eCTBAa COMCKATells, CUMTAIO,
yro CupeneB Anexceli BnaaumMupoBH4 3acily’XUBaeT IPHUCYKICHHMS YYCHOH CTENECHH
KaH[uJaTa TEXHUYECKUX HayK [0 cHeluanbHOCTH 2.2.2. DIEeKTpOHHAs KOMIIOHEHTHas 0a3a
MHKpPO- ¥ HAHODJIEKTPOHUKH, KBAHTOBBIX YCTPOMKCTB.
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JIOKTOp TEXHMYECKHUX HAYK II eUANBEHO pIIMi HAy4HEBIH COTPYAHUK,
3aMECTHUTENH T€HEPATBHOTO UPEKTOPa 110 HayKe i MHHOBAIUMSIM AKIMOHEPHOro 06IIecTRa
«Hay4Ho-mccneoBaTenbCKuit HHCTUTYT IpubopoB» (npeanpusTie I'ocyaapcTBeHHON
KOpIIOpalyy 1o aToMHO¥ 3Heprun «Pocatom»)

Anpec: 140080, Mockosckas 06:1., T. JIsiTkapuso, npoM3oHa TypaeBo, ctpoerue 8.
Tenedon (pabounii): 8-495-663-90-95.

Anpec anekTpoHHOH mouTsl: kitapero@rosatom.ru

Caiit oprauusaiun: http://www.niipribor.ru/

Ioanuck A.T.H., ¢.H.c. Tanepo K.H. 3aBepsio:

3amecturens renepaibHoro aupexkropa AO «HUNI»
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