OT3bIB

OQHIMATBHOTO ONMOHEHTa Ha aucceprainuio  Jlemenko Bsyecnasa
EsrenbeBnua «KorepentHoe cioxkenue [apaMeTpPUYECKU YCHIIEHHBIX
MYIBTUTEPABATTHBIX (PEMTOCEKYHIHBIX HMMITYJIbCOB B IBYXKAHATHHOM
JIa3ePHOH CHCTeMe», NPE/ICTABICHHYIO Ha COMCKAHHE CTEIeHH KAHMIaTa
(hu3MKO-MaTeMaTHYECKUX Hayk o crenuanbroctd 01.04.21 — nazepHas
¢dusuka.

[lociennue necath JeT MakcUMalibHAs JOCTUTHYTasi HMHTEHCHUBHOCTH
MPAaKTUYECKH HE yBEIMYMBACTCS M OCTAaéTcs Ha ypoHe 1-2x10% Br/cm?. [Tpu sToMm
MPUCYTCTBYET 3HAYMTENbHBIH KaK (yHIAMEHTAIbHBIA, TaK M MpPAKTHYECKHUIA
Hay4YHbIH HWHTEpeC JajdbHeHIIero MOBBILEHUS! HHTEHCMBHOCTH 1O BelHUYMH
MpeBbIIAIONMX  Kak  MuHUMYyM  10%°  Br/em®.  JlocTmskenue yKa3aHHOH
MHTEHCHBHOCTH OTKPOET MEPCIEKTUBBI POBEACHMS MCCIIECI0BAHUI B 00JIACTH HE
TOJIBKO  yJbTPApEJIATUBUCTCKOM  ONTHUKK, HO M HEJIUHEHHOH KBaHTOBOI
SNIEKTPOAMHAMHUKU. Ha JaHHBIH MOMEHT nasepHble CHCTEMBI, OCHOBAHHbIE HA
METO/IE KOTEPEHTHOIO CJIOKEHHUS, SBISIIOTCS NMEePCIIeKTUBHBIMH JUISl TPO/IBHIKEHHS
B 00/acThb  yIbTPApeNsSTHBUCTCKUX HMHTEHCHBHOCTEH, 4TO [MOTBEPK1aeTCS
HAJIMYUCM  psila KPYNHBIX MEXK/IYHAPOAHBIX IPOEKTOB BBICOKOMHTEHCHBHBIX
JIA3EPHBIX ~ CHCTeM, 0a3UpyIOIMXCS HAa METOJe KOTFEpEHTHOTO  CIOKEHMS
YCUJICHHBIX  (DEMTOCEKYHIHBIX MMITyabcoB, Ttakux kak XCELS u ELL
Huccepraumonnas pa6ora B.E. Jlemenko nocpsiena KOIE€PEHTHOMY CJIOKEHHIO
MApaMETPUYECKN YCUIICHHBIX MYJIbTHTEPABATTHBIX (PEMTOCEKYH/IHBIX MMITYJILCOB
B JIByXKaHAJIbHOH JIa3epHON CHCTeMe, MOPTOMY aKTyalbHOCTh M MpaKTHYecKas
3HAYMMOCTBL PabOThI He BBI3bIBAIOT COMHEHHIA.

B pabore  paccmoTpena  mpoGiema KOIE€pEHTHOIO  CJIOJKEHMS
BBICOKOMHTEHCHBHBIX (DEMTOCEKYH/IHBIX HMILYJIbCOB, TPOBEIEHO TEOPETHYECKOE

MCClIeJOBaHUE YCIIOBHUH HEOOXOIUMBIX JUTSI OCYUIECTBICHHUS
BBICOKO3()(heKTHBHOIO KOI€peHTHOI O CJIO)KEHHUS u BBIIIOJIHEHA
IKCIIEpPUMEHTAaIbHAas peanu3zanus KOr€peHTHOI0 CJI0KEHHUS JIBYX

MOC/IC/IOBATEILHOCTEH  MapaMeTPUYECKd  YCHICHHBIX  MYyJIbTHTEPAaBATTHBIX
(heMTOCEKYHIHBIX HMMITyJIbCOB. TIpH TeopeTHuecKoM aHajm3e >(deKxTuBHOCTI"
KOTCPCHTHOTO CJIOKEHHA YYTEHbl BCE CYIIECTBEHHbIE MApaMeTpbl HUMIIYJIbCOB:
pasHOCTb (a3, 3amepkKa, TOYHOCTh KOMIICHCAIUH JIACTIEPCUH,  YTJIOBast
HEeCTaOMJIBHOCTb, YIJIOBOH 4upn, abeppalnu, HIEHTHYHOCTD MOJSAPU3aLIMH.
YCTaHOB/IEHO, YTO HauGoJIee KPUTHYHBIM MapaMeTpoM SBJISETCS pasHoCcTh (a3
CKIAIILIBACMBIX HMIYIbCOB, B CBS3M C Y€M, IIPU IPOBEJAEHHH SKCIIEPHUMEHTOB



MCIIOJIb30Balack CHUCTEMa aKTMBHOW (a30BOil cTabuiM3aimu. Jta  CcUcTeMa
OCHOBaHa Ha TIPE/UIOKEHHOM aBTOPOM METOJie YBEJMYEHUs YaCTOTHOM IOJOCHI
aKTHBHBIX CHCTEM CTaOMIIM3alMM B HM3KOYACTOTHBIX JIA3ePHBIX CHCTEMAX, UTO
MO3BOJIMJIO Ha JiBa MOPAJKA YBEIMYUTh YaCTOTHYIO LIMPHHY MOJIOCHI OTPAbOTKH
(hasoBbIX LIYMOB M MPaKTUYECKH HA MOPSAOK YJIYYLIMTh CTAGHILHOCTH pasHOCTH
a3. Kpome Toro Gblna rnpesiokeHa i HKCIePUMEHTATHHO peas3oBaHa CHCTEMA
perucTpauuu  pasHoCTH (a3  YCHIEHHBIX  MMIYJIbCOB C  [OHHKEHHOM
HYBCTBUTEIBHOCTBIO K aMIUIUTY/IHBIM LIyMaM, MPOJEMOHCTPUPOBAHO Goliee dem
TPEXKPATHOE MOJABICHHE AMILTUTY/IHBIX LIYMOB. JIOCTHIHYTAs ¢ HCIIONb30BAHHEM
MEPEYHUCIICHHBIX CHUCTEM BeEJIMYMHA OCTATOYHOH (Da30BOM HeCcTAOMIIBHOCTH Ha
ypoBHe 80 Mpaj, coriacHo aHaiusy B pasjeie 2, MO3BOJSET B [1epCreKTUBe
CYWECTBEHHO YBEIMYMUTh YHUCIIO CKJIQ/IbIBAEMBIX KaHAllOB M, CJIeI0BATENBHO,
JOCTUTHYTYIO IMMKOBYIO MOIIIHOCTh U HHTEHCUBHOCT.

B nuccepraumu nosyyens! ciie/lylolme HoBble HayqHbIe Pe3yIbTaThl:

I. BrepBble B Mupe O5KCIEPUMEHTANILHO pPEATN30BAHO KOEPEHTHOE
CJIOKEHHE NapaMEeTPHUUYECKH YCUIIEHHBIX (DeMTOCEKYH THBIX UMITYJIbCOB.

2. BrepBple NpoBeAeHBI SKCIEPUMEHTBI MO KOI€PEHTHOMY CIIOKEHHIO
uMITy1bcoB sHeprued 100 mJDx u aummrensHocthio 23 (e, uTo 1m0 06OMM
apameTpaM OoJiee YeM Ha MOPSANOK [PEBBIIAET MPEbIIYIINE JOCTHKCHUS B
(GeMTOCeKYHIHOM peKuMme.

3. Ilpemnoxen meton YBEJIIMYCHUSI YACTOTHOM TOJOCHI OTPabOTKH
CHCTEMbl aKTHBHOW CTaOMIM3alMM  PaA3IMYHBIX [1APAMETPOB  YCHJIEHHBIX
MMITyJTbCOB B HHM3KOYACTOTHBIX JIA3€PHBIX CHUCTEMax. JKCIEPUMEHTATBHO
npojieMoHcTpupoBano 100 KpaTHoe yBelMYeHHEe WIMPUHBI TOIOCHI 0TpaboTKH
CHCTEMbI CTAOUITM3AIMK PA3HOCTH (ha3 yCHIIEHHBIX UMITYJICOB.

4. BrnepBble nNpoBeAEH  KOMIUIEKCHBI  aHalW3  BIMSHHS  BCex
CYLIECTBEHHBIX 1ApaMETPOB CKJIA/IbIBAEMBIX HMITYJIbCOB Ha A((PEKTHBHOCTH
KOI€PEHTHOI'O CIIOKEHHS.

5. Paspaborama cucrema cTpeTdep-KOMIpeccop JUisi [eTaBaTTHbIX
JIa3€PHBIX CHUCTEM C MHUKOCEKYHAHOH (~100 r1c) ATUTENbHOCTBIO MMITYJILCOB

HaKa4KH.



HpaKTH“leCKaH IHEHHOCTb pPE3YyJIbTATOB, [IPEACTABJIEHHBLIX B JAUCCePTalIHH,
3aKJIDYAETCs B CJIEAYIOLIEM:

1. Co3nana nasepHas cuctema c KOT€PEHTHbIM CJIOKEHHUEM IapaMeTpHUYECKH
YCHIICHHBIX  (DEMTOCEKYHAHBIX  MMMYJbCOB. B 5Toif yCTaHOBKE
[IPOACMOHCTPUPOBAHA JIOCTHIKUMOCTb WHTEHCHUBHOCTH PEJISTUBUCTCKOTO
YPOBHHA, 4TO  OTKPLIBAET MEPCHEKTUBBI MCCIEAOBAHMS  Pa3IMUYHBIX
5(p(eKToB B JTaHHON 06IacTH, B TOM 4YHCIe YCKOPEHUS 3apshKeHHBIX
HaCTHIL, reHepaliK BbICOKMX MAPMOHMK M aTTOCEKYHAHBIX UMITYJILCOB.

2. PaspaboTaH MeTOJ yBelMYeHHs YaCTOTHON MOIOCHI OTpabOTKH CHUCTEMBI
aKTUBHOM CTaOWIM3aLMM PasHOCTH (a3 B HU3KOYACTOTHBIX Ja3epHBIX
CHCTeMax. DKCIePUMEHTAIBHO [IPOJIEeMOHCTPHPOBAHA BO3MOKHOCTH KakK
MHUHUMYM 100 KpaTHOro yBeJIHYEHHs IMUPHHBI TOJIOCH CTAGUIM3ALINH.

3. PaspabGoran MeToa TojaBieHHs BKjiajga aAMIUTMTY/IHBIX ILIYMOB B
PErucTpUpyemMyio pa3HOCTb ¢ba3 YCHUIIEHHBIX UMITYJIbCOB.
ODKCNEPUMEHTATBHO MPOJEMOHCTPHPOBAHO Golee  ueMm TpEXKpaTHOE
MOJIaBJICHUE BKJIa/1a aMILIUTY IHBIX [IYMOB.

4. Paspaorana cucrema CTpeTuep-KOMIPECCOp IS BbICOKOMHTEHCHBHBIX
METAaBaTTHBIX  JIA3€PHBIX CHUCTEM C NUKOCeKyHJHOH (~100 1ic)
JUTUTEIBHOCTRIO UMITYJIbCOB HAaKaYKH.

Jluccepraius BBINONHEHA Ha XOpOLIEM YPOBHE, eé COepkKaHHe H3NOKEHO
MOCTCI0BATEIbHO, METOJUYECKH MPaBUIILHO, C HCIOJB30BAHUEM, B OCHOBHOM,
00LIeyOTpeOUTENBHBIX TepMMHOB. PafoTa HammcaHa 'PaMOTHO, XOPOLIUM
S3BIKOM,  CTHIMCTHYECKHE OWMOKM M OIeYaTKH BCTPEYAIOTCSI  PeJIKo,
NMPEACTAaBIEHHBIN B AMCCEPTAlMK TpaUUeCcKHii MaTepHall BBITTOJIHEH Ha BHICOKOM
ypoBHe. Ho umerotcst ciietyromue 3ameyanmsi:

I. B Tperbeii riase npyu aHanu3se NeperneKTMBHOCTH MPHMEHEHHS pa3IUYHbBIX
THIIOB  YCWIMTENICH JUIS  CO3/1aHMSl  BBICOKOMHTEHCHBHBIX  CHCTEM,
OCHOBAHHBIX Ha METOJIE KOI€PEHTHOIO CJIOKEHUS, OTCYTCTBYIOT ra30Bbie
YCHIMTENH, B  YaCTHOCTH  MEPCIEKTUBHBIE CHCTEMBbl TeHepalH
(eMTOCeKyHIHbIX UMITYJIbCOB  YIbTPa(UOJIETOBOrO  JiMara3oHa,
ocHoBaHHbIe Ha XeF(C-A) ycunurensx.

2. B pa6ore nogpoGHO onKcaHa CUCTeMa aKTHBHOM (a3oBoii ctabumu3anmny,
[IPpH 3TOM, U3 TEKCTA AHUCCEPTAILIUU HE SCHO, ITPUMEHAIIHUCE JIU Kakue-1uoo



MaCCHBHBIE MEpBI MOBBLIMIEHHS CTaOMJIBLHOCTH [APAMETPOB YCHJIEHHBIX
UMITYJIbCOB, HallpUMep BUOPOU3OIISILIUS CTEHIOB.

3. Takoke He NOHATHA NPUYMHA 3aMETHOTO, XOTS W HENPUHUMIHAILHOTO,
pasivyKs SHEPrui U CIIEKTPOB YCUJICHHBIX UMITYJILCOB B CKIA/bIBAEMBIX
KaHasax.

YKazaHHble 3aMedyaHHs HUKAK He YMEHBLIAIOT 3HAYMMOCTH pe3yJbTaToB,
[OJIyHCHHBIX B AMCCEPTALMU. B 1eNoM clienan CyIecTBEeHHBINH BKIIaj B Pa3BUTHE
Na3zepHON (DU3MKHU, a TAKKe MOJIXOJ0B K KOI€PEHTHOMY CJIOKEHHMIO M aKTHBHOM
CTadWIIM3aAUMM  Pas3iIWYHBIX  [apaMeTpoB UMITYyJIbCOB,  YCHJIGHHBIX B
HU3KOYaCTOTHBIX JIa3epHBIX chucTeMax. Hay4Has 1eHHOCTh paGoThl NoATBEpKAeHA
nyONMKaLMsIMK B pedepupyemMbIX sKypHaiax u Tpyaax KoHpepeHuHii, 13 KOTOPBIX
6 nyOiaMKauMii B HAyYHBIX [EPUOAMYECKMX  H3/IaHMSAX YJIOBJIETBOPSIFOT
Tpebosanusim BAK. Coneprkanue asropedepara COOTBETCTBYET COJIepKAHUIO
AMCCEpTaLlMK M B N0CTATOYHOM Mepe packpbiBaeT ero. J[lucceprauus B.E.
Jlemenko npezcraBisier  coGoil  3aBeplICHHYIO Hay4YHO-UCCJIEJ0BATEIbCKYIO
paboTy Ha aKTyambHytro Temy. HoBble HayuHble pe3yibTaThl, IMOJIyYeHHbIe
AUCCEPTAHTOM, HMEIOT CYLIECTBEHHOE 3HAYEHHME JUIS PA3BUTHS JIA3EPHBIX CHCTEM
BBICOKOH HHTEHCHUBHOCTH, OCHOBAHHBIX HA METOJe KOTEPEHTHOIO CIIOKEHHS.
JlocTOBEpHOCTL pe3yNbTaTOB AMCCEPTALMM HE BBI3BIBAET COMHEHHMH, BBIBOIBI W
PEKOMEeH/IALMK JIUCCepTalii 000CHOBAHBI.

Hucceprauns B.E. Jlewenko «KorepeHTHOe ClioKeHHe rapaMeTpHUiecKH
YCUJICHHBIX MYJIbTUTEPABATTHBIX (PEMTOCEKYHIHBIX MMITYJIbCOB B JIBYXKaHAIbHOM
JIa3epHON CUCTEME» COOTBETCTBYeT BceM TpeGoBanusM BAK P®, skmouas
«Ilonoxenue 0 TPUCYXKIEHUM YYEHBIX  CTeleHeiy, MPE/IbABIIEMbIM K
AAMCCEpTalMsM ~ HA  COMCKaHME  YYEHOHW  CTerneHM KaHauzara  (U3MKO-
MaTEMAaTHYCCKUX HayK, M ee aBTOp 3aCily)KMBAET MPUCYKICHHUS YUEHOH CTeneHu
KaHau/Jara QU3MKo-MaTeMaTH4eCKUX Hayk 1o crieruansaoctu 01.04.21 - JlazepHas
¢usuka.

OdunmansHelil onmoHenT,

3aBC/1y IO J1abopaTopueli ra3oBbIX Jla3epoB

®I'BYH Wnetutyra cunbHoTouHO# snektponuku CO PAH,
JIOKTOP (PM3MKO-MaTeMaTHYECKHX HayK, podeccop

W B.®. Jloces

[Toanucen B.®. Jlocera YZIOCTOBEPSIO.
Yuennlii cekperaps UCD CO PAH.

1. d.-M. H. 7 W.B. Ierems
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