PELEH3IA
Ha JMcepTalito
JluxayoBa Onekcanapa OnekcaHapoBuya
«CriekTpanbHi XapaKTepUCTUKU Ta CTa0LIbHICTh BUIIPOMIHIOBaHHS KIIMHOTPOHIB
MUTIMETPOBOTO Ta CyOMIJTIMETPOBOTO J1alla30HIB 3 ypaxyBaHHSIM OCOOIMBOCTEH
MPOIIECiB EHEPTrOOOMIHY», MOJaHy Ha 3100YTTS HAYKOBOTO CTYMEHS JOKTOpa
¢bitocodii 3a crieniaIbHICTIO

104 — ¢izuka Ta acTpOHOMIs

AKTYaJILHICTD J0CTiKEeHHS.

CTBOpEeHHS KOMITAaKTHUX TE€HEPATOPIB BUIPOMIHIOBAHHS MITIMETPOBOTO Ta
CyOM1JTIMETPOBOIO Jiana3oHiB 13 CEPeIHIMH PIBHSAIMU MOTY>KHOCTI, 1[0 MAarOTh
BUCOKI MapaMeTpH CTaOUIbHOCTI YaCTOTH Ta MOXJIMBOCTI ii NMEPECTPOIOBaHHS Ta
MOJYJIALIl B HIMPOKOMY Jlana3oHi, Ha CHOTOJHIIIHIN JE€Hb € aKTyaJIbHUM 4Yepes
Jy’)K€ BEJMKE KOJIO iXHIX 3aCTOCYBaHb y PI3HOMAHITHUX Tally3dX: KOMYHIKallii,
TI'n Bizyamzamis, AIIA-SAIMP cnextpockomiss ta iH. B mguceprariitniii po6oTi
JIuxayoBa O. O. po3rasiHyTO NUTAaHHS PO3POOKH NE€HEPATOPHUX CUCTEM HA OCHOBI
€JICKTPOHHO-BAaKyYyMHUX TMPWJIAIIB — KIMHOTPOHIB, @ TaK0XX BHUCOKOBOJBTHHX
JOKEepes JKUBJICHHS, IO 3aBASKH JOJATKOBUM KOHTYpam 3BOPOTHOTO 3B S3KY
JI03BOJISIIOTH Peaji3oByBaTH MOJYJIALIIO YaCTOTH SIK 3a CTYMIHYATUM 3aKOHOM, TaK
1 y Oe3mepepBHOMY peXHMI, II0 Yy TMO€IHAHHI 3 IIHPOKUM Jiala30HOM
NIEPECTPOIOBAHHS YaCTOTH FeHEepaTopa J03BOHUTH HOro e()eKTUBHE BUKOPHCTAHHS
B cucTeMax Biyamzamii. He 3Bakaroum Ha 3HAYHUM PO3BUTOK 3a OCTaHHI
JECATUIIITTS HAIIBIPOBITHUKOBUX reHepartopiB TI'1 miama3zoHy, JOCSTHYTI PiBHI
MOTY>KHOCTI BUIIPOMIHIOBaHHS HE JO3BOJIAIOTH iX 3aCTOCYBaHHS y 3ajadax 3
OaraTbMa THUIIAMH METEpIalliB 1 CEPENOBHUIN, SKI MArOTh 3HAYHUA KOEQIIIEHT
NOrJMHAHHA. TakoXX  OTPUMYIOTh  TOJANBLIOTO  PO3BUTKY Ma3epu  Ha
HUKIOTpOHHOMY pe3oHaHci (MLIP), sxi HaliyacTiiie 3aCTOCOBYIOThCS AJIA 3aJad
KEpOBAHOTO TEPMOSJIEPHOTO CHUHTE3Y, JO3BOJISIOYM OTPUMYBATH METaBaTHI PiBHI

MOTY>XHOCT1 BUMPOMiIHIOBaHHS. OHaK g 0araTbox MPaKTUYHMUX 3a7a4 3HAYHUM



obomexenHsaM MIIP € ix po3mipu Ta By3bKUM Jiama3oH MEPEeCTPOIOBAHHS YaCTOTU
BUIIPOMIHIOBaHHs. JlOCHIPKEHHS €HEeprooOMiHy y KOMIAKTHUX BaKyyMHHMX
eJICKTPOHHUX T'eHepaTopax MM 1 CyOMM Jiama3oHiB THIY KJIWHOTPOH 3 HIMPOKUM
J1ania30HOM  €JIEKTPOHHOI'O MEPECTPOIOBAHHS YacTOTH 3 METOH IOKpAaIlEeHHs
CIEKTPAIbHUX XapaKTEPUCTUK BUIPOMIHIOBAHHS Ta IS peajizallii 4acTOTHOT
MOJYJALIl BHUINPOMIHIOBAHHS, IO PO3MVIAHYTO y JUCEpTalidHIA poOOTI — €
aKTyaJIbHOIO 33/1a4€l0.

MeTor0 HAYKOBHMX AOCTIIKEHb AHCEPTALINHOI POOOTH € BUABICHHS
0COOJIMBOCTEN €HEProoOMiHy MOTOKY €JEKTPOHIB 3 €JIEKTPOMArHiTHUMHU XBUJISIMU
y HaJIpO3MIpHUX €JIEKTPOJUHAMIYHUX CHCTEMax KIMHOTPOHIB 3 YypaxyBaHHSAM
BIUIMBY PO3KHIY TMO3JO0BXKHIX IIBHAKOCTEH UIUIBHOTO CTPIYKOBOTO IOTOKY
€JICKTPOHIB, 110 BUHUKAE BHACIIZOK HECTAaOUIBHOCTI BHUCOKOBOJIBTHOI'O JDKEpesia
KUBJICHHSI, SKI BIUIMBAIOTh Ha CHEKTPaJbHI XapaKTEPUCTUKUA Ta MOTYXKHICTb
BUIIPOMIHEHHSI TeHepaTopa. TakoXk B JOCIIHKCHHAX PO3MVISIHYTO OpraHi3allio
30BHILNIHIX KUI 3BOPOTHOTO 3B’SI3KYy KIMHOTPOHA 3 JKEPEIOM JKUBJICHHS I
peatizailii alrOPUTMIB IMEPECTPOIOBAHHS YaCTOTH Y O€3MepepBHOMY PEXUMI Ta 31

CTYHIHYACTOIO 3MIHOIO YaCTOTH.

CTyniHb HayKOBOI OOrPYHTOBAHOCTI Ta HAYKOBAa HOBH3HA Pe3yJIbTATIB
podoTu. MojenoBaHHsI TPAEKTOPIA PyXy HIUIBHOTO CTPIYKOBOTO €JIEKTPOHHOIO
ny4Ka, 10 c(hOoKyCcOBaHO CTATUYHUM MAarHiTHUM II0JEM, a TAaKOX HOro B3aEMOIIs 3
CJICKTPOMArHiTHUMH XBWISIMA Y  €JIGKTPOJMHAMIYHIA CHUCTEM1 KJIMHOTPOHY
BUKOHAHO 3a JOMOMOTOK KIIACHYHMX MOJENe TpPaeKTOPHOTO aHalizy Ta
€JIEKTPOHHO-XBHJILOBOI B3a€MO/I11, IOCTOBIPHICTh SIKUX MIATBEPIKYETHCS 3aBISKU
MOPIBHSHHIO 3 pe3yJbTaTaMH, 10 OTPUMAHO 3a OTIOMOTOIO0 YMCENhbHHUX KOIIB, a
TaKOXX 3 TPOBEACHUMH 3a KJIACUYHUMHU METOJAaMU EKCIEepUMEHTaTbHUMU
JOCITIJKEHHSIMUA TIapaMeTPiB BUIIPOMIHIOBAHHS KIMHOTPOHIB MUTIMETPOBOTO Ta
CyOM1TIMETPOBOTO J1ala30HiB.

HaykoBa HOBH3HA pe3yJbTaTiB, BUKJIAJCHUX Y AUCEPTAIIMHOI POOOTI

JIuxavoa O. O., BU3HAYa€ThCA HACTYITHUM:



1. 3a pesynpTaTamMm SIK TPAEKTOPHOTO aHaNi3y, TaK 1 E€KCIepUMEHTAIbHUX
JTOCHDKEHb  (popMyBaHHS Ta  TpPAaHCHOPTYBaHHS  IIUIBHOTO  CTPIYKOBOIO
CJIEKTPOHHOTO  IMyYKa Yy  €JCKTPOHHO-ONTHYHIA  CHCTEMI  KJIMHOTPOHA
IIPOJEMOHCTPOBAHO 3aJICKHICTh PO3KUAY IMOB3IOBXKHIX HIBUIAKOCTEH €IEKTPOHIB
NOTOKY BIJ MyJbCaIlii NPUCKOPIOBAIBHOI HANPYrd Ta BIEPIIEC BCTAHOBIEHO
aMIUTITYly TyJbCallii BUCOKOBOJIBTHOI HANMPyTH, BIUIMBOM SIKUX Ha PO3KHU
IIBUJIKOCTEH €JIEKTPOHIB Y IOPIBHAHHI 3 IHIIUMU €()eKTaMHi MOYKHA 3HEXTYBATH.

2. Bmepme  OoTpUMaHO  3aJNEXKHOCTI  CHEKTPaJbHUX  XapaKTEPUCTHK
BUTTPOMIHIOBAHHSI BiJ PE30HAHCHUX BJIACTUBOCTEH HaIPO3MipHHUX
CICKTPOAMHAMIYHMX  CHCTEM  KJIMHOTPOHIB K  MUIMETPOBOTO, TaK 1
CyOMUJTIMETPOBOTO JTialma3oHiB.

3. YV pe3ynbraTi MOJCNIOBAaHHS B3a€MOJi  €IEKTPOHHOTO TMydka 3
eJIEKTPOMArHITHUMU XBHJISIMH, 110 30y/KYIOTBCS y €EKTPOMHAMIYHUX CUCTEMaxX
KJIMHOTPOHIB MUTIMETPOBOTO Ta CyOMIUIIMETPOBOTO Jiama3oHiB, OyJoO BIepIie
OTPUMAHO 3JICKHICTh IIUPUHM CIEKTPAIbHOI JIiHII BUIPOMIHIOBAaHHS BIJ
MyJIbCAIiil MPUCKOPIOBAIBHOI HAIIPYTH.

4. Bmepiie 3ampomoHOBAaHO Ta EKCIIEPUMEHTAIBLHO pEali30BaHO PEKUMHU
Oe3nepepBHOI MOIYJIALIT YACTOTH BUIIPOMIHIOBaHHS KJIMHOTPOHIB MiJIIMETPOBOTO
Ta CyOMIJIMETPOBOTO Jiama3oHIB 3a JIHIMHUM 3aKOHOM B MEXaX OKPEMHX 30H
TeHeparlii, a TakoXX 3a CTYMHYACTHM 3aKOHOM TMIEPECTPOIOBAHHS YaCTOTH 3aBISKU
nepexoaam Mix 30HaMHU.

Cnucox myoOJikamii 3m00yBava 3a marepiajaMy JuUcepTarlii MICTUTh 9
nyOmikaiiii: B 5 HayKOBHX CTaTTAX, 3 SKUX 4 I1HIAEKCYIOTHCS B MIKHAPOJIHHMX
HayKOMeTpHYHUX Oa3ax pganux Web of Science Ta Scopus 1 OHYy CcCTarTiO
ony0J1iKoBaHO Y (paxOBOMY HAyKOBOMY BHJIaHH1 YKpaiHM, a TaKoXK y 4 301pHUKaX

MaTepiajiB AOMOBIAEH Ha MIKHAPOJAHUX HAYKOBUX KOH(EPEHIIISAX.

Crtpykrypa i 3micT aucepraiii. 3arapHu 06caT nucepraiii ckiagae 142
CTOpPIHKM IO BKJIIOYa€ B ce0e: aHOTallil0, BCTYI, YOTHPU PO3IIH, BHUCHOBKH,

nepesTik BAKOPUCTAHUX JKEPEI Ta Mepellik myOTiKallii aBTopa.



Y 6cmyni 0OrpyHTOBaHO aKTyalbHICTh MMPOBEACHUX JOCHTIKEHb, BA3HAYCHO
MeTy, 3aJladul Ta CTUCIIO pe3yJbTaTH POOOTH, 3a3HAYEHO CTYMiHb iXHbOI anpooarrii
Ta HaBEICHO MepeiiK MmyOmiKaIii.

Y nepwomy po30dini nucepramiiiHoi poOOTH PO3MVISIHYTO MOTOYHUM CTaH
pO3pOOOK  KOMMIAKTHHUX  JDKEPENT  CJIEKTPOMArHiTHOTO  BUIIPOMIHIOBAHHS
MUTIMETPOBOTO Ta CyOMIJTIMETPOBOTO [Iiama3oHiB, HABEIEHO CIEKTpasbHI
XapaKTePUCTHKN BHUIIPOMIHIOBAHHS BaKyyMHUX E€JICKTPOHHHX MPHUIAIB 1 METOAH
iXHBOTO KOHTPOJIO, a TaKOXX IPOBEIEHO aHaji3 TEeHEePaTOPHUX CHUCTEM I
NPAKTUYHUX 3aCTOCYBaHb 3 peasizallie€lo MOy YaCTOTH.

Jlpyeuti  po3odin  aucepTaliiHOl pOOOTH  MPHUCBSIYEHO  JIOCIIHKEHHIO
CHEpreTUYHUX IapaMeTPIB CTPIUKOBUX EIEKTPOHHUX Iy4KiB, 110 (OPMYIOTHCS
TIOTHOI0 TapMaTO KIWHOTPOHA Yy CTaTUYHOMY MArHiTHOMY IIOJi, JIe¢ 3HA4YHY
yBary MPUIUICHO BIUIMBY TMPOCTOPOBOTO 3apsily Ha PO3KUA LIBUAKOCTEH
€JIEKTOHIB TMyuyka. B pe3ynpTaTi TpPaeKTOPHOTO aHai3y pyXy CTPIYKOBHUX
€JIEKTPOHHUX MyYKIB MIPOJIEMOHCTPOBAHO BILIUB HECTaOUIBHOCTI
IPUCKOPIOBATLHOT HAMPYTW Ha PO3KHUJ TMOB3JOBXKHIX IIBUIAKOCTEH EIEKTPOHIB
nydyka. PeTeNbHO pO3TISHYTO AacleKTH PO3POOKH CHCTEMH BHCOKOBOJIBTHOTO
KUBJICHHSI Ta >KUBJICHHS PO3KAPCHHS EJIEKTPOHHOI TapMaTh KIWHOTPOHY 3
BIIPOBAHKCHHSIM J0JJATKOBUX K1JI 3BOPOTHOTO 3B’ SA3KY /IS cTadimi3alii mapaMeTpiB
BUMPOMIHIOBaHHS.

Y  mpemvomy pos3dini poOOTH HABEIECHO pPE3yJbTaTH JOCHIIKECHb
CIIEKTPAIbHUX XapaKTEPUCTUK BUIPOMIHIOBAHHS KJIMHOTPOHIB MIJIMETPOBOrO Ta
CyOMIJTIMETPOBOIO Jliama3oHIB Oe3mnepepBHOI Jii. Y pe3ynbTaTi MOJETIOBAHHS
B3a€MO/II1 CTPIUYKOBOTO €JIEKTPOHHOTO IMy4yKa 3 MOBEPXHEBOIO €JIEKTPOMArHITHOIO
XBWICKD Yy  HAQAPO3MIpPHIA  €JEKTPOAMHAMIYHIA  CHUCTeMi  KJIMHOTPOHA
MIPOJIEMOHCTPOBAHO PE30HAHCHUI XapakTep 30y KEHHS BUIPOMIHIOBaHHS, IO Y
MIJTIMETPOBOMY Jllalia30HI BU3HAYAETHCS PE30HAHCAMH MOBEPXHEBOI XBWJIl, B TOU
gyac SK y CyOMUTIMETPOBOTO Jiana3oHy PE30HACHICTh 3YMOBJICHO BIAOUTTSAMHU Ta
TpaHChOpPMAITIEO TTOBEPXHEBUX 1 00’ €MHUX XBWJIb. 3a PE3yIbTaTaMU TEOPETUYHUX

Ta  EKCIEPUMEHTAIbHUX  JOCIIKEHb  MPOJAEMOHCTPOBAHO  CIEKTPaJIbHI



XapaKTePUCTUKU BUIPOMIHIOBaHHS KJIMHOTPOHIB MUIIMETPOBOTO Ta
CyOMIJTIMETPOBOTO JIiala30HIB, a TaKOX iXHIO B3aJEXKHICTh BiJ CTaOLILHOCTI
IPUCKOPIOBATILHOI HAMIPYTH JIJISl €IEKTPOHHUX ITYyYKiB Pi3HOT IIIIHHOCTI.

Y uemeepmomy po30ini MIPOJIEMOHCTPOBAHO PE3YJIbTATH JOCTIIKEHD MO0
BUKOPHUCTAHHS KJIMHOTPOHIB MUIIMETPOBOTO Ta CyOMIJIIMETPOBOTO Jl1alla3oHIB 3a
YMOBHU O€3MEepepBHOTO BHUIPOMIHIOBAHHS Ta Y BHMAAKYy MOIYJSIT YacTOTH
rerepariii. [IpoleMOHCTPOBaHO Ta EKCIEPUMEHTAJIbHO peaji3oBaHO CHUCTEMY Ha
OCHOBI KJIMHOTpOHa [JJsi OTPUMaHHS 300pa)k€Hb 31 CTajJOl0 YacTOTOI Ta
3aMpOIOHOBAHO CUCTEMY, IO J1a€ MOXKIIUBICTH MOIYJISIII] YaCTOTH B MEXKaxX OJHi€]
30HU TeHepalii s Oe3mepepBHOrO MEPECTPOIOBAaHHS, Ta B MeEXaX BCHOTO

Jiana3oHy NEpeCcTPOIOBAHHS IeHepaTopa AJis CTYMIHYACTOl 3MIHH YaCTOTH.

I[IpakTuyHe 3HAYeHHS1 HAYKOBHUX Ppe3yJbTaTiB, OTPUMaHUX ¥y
aucepraniiHiil po6oti JluxadoBa O. O., monArae y CTBOPEHHI CUCTEM Ha OCHOBI
KJIIMHOTPOHIB MIJIMETPOBOIO Ta CyOMUIIMETPOBOIO Jiala3oHiB, IO JO3BOJIAIOTH
iXHE BUKOPHUCTAHHS Yy MPAKTUYHUX 3a/1a4yaXx, Kl MOTPeOyIOTh K BUIPOMIHIOBAHHS
31 CTAJIMMHU TapaMeTpaMy YacTOTU Ta MOTY>KHOCTI — CHEKTPOCKOIMIS SEPHOTO
MarHiTHOTO PE30HAHCY 3 AMHAMIYHOO TOJIIPU3AIIIEO e, TaK 1 BAKOPUCTOBYIOTh
BUIIPOMIHIOBaHHS 3 MOJIYJIALIIO YaCTOTH — METOJU Bi3yasizallii MiJIOBEpXHEBOTO

MIPOCTOPY Yy MaTepiago3HABCTBI, MEIUIIMHI Ta THIIUX TaTy35X.

BinomocTi npo norpumannsa akaaemiuHoi qo6pouyecHocTi. [Ipeacrasneni
B po0OTI pe3ynbTaTh HE MOPYLIYIOTh MPABUJI aKaJIEMIYHOI J10OpOYECHOCTI.
3ano3uveHi pe3yJbTaTd IHIIMX aBTOPIB MAarOTh TOCWJIAHHS Ha BIJMOBIIHE

TIEPIIOJKEPETIO.



3ayBaskeHHsI 10 JUCePTALiHHOI po0OTH.

1. B ormsnoBiii vacTuHl poOOTH HEIOCTATHBO BIAOOpPAXKEHO pe3yabTaTH
NOTEpEeAHIX JOCHIIKeHb EJIeKTPOHHUX IMYy4YKiB, 10 O 3poOuio Oiibil
HaIJISIIHAM Ta 3p03yMLJIUM 3HAUYE€HHS OTPUMaHUX Pe3yJIbTaTiB.

2. B nucepramii HaBeneHI YacoBI XapaKTEPUCTUKH MOAYJSAIIl 4YacTOTH
KJIMHOTPOHA 3a JOMOMOTrOI0 PO3pOOJIEHOrO JPKEpena >KUBJICHHS, ajie B
poOOTI TPOJEMOHCTPOBAHO TPHUKIIAA Bi3yami3alii TIIBKH 31 CTaJIOIO
YacTOTOI0, HE HaBeJeHl EKCIIEPUMEHTANbHI pe3yJbTaTH 3aCTOCYBaHHS
OTIMCaHUX aJTOPUTMIB MOAYJIALIT YACTOTH.

3. B Tekcti poOOTH NPUCYTHI JEKUJIbKA APYKAPCHKUX MOMHUJIOK Ta HEBIAIHMX
BUKOPHUCTAaHb TEPMiHOJIOTIi. 30KpeMa, Ha CTOp. 3 CIIiJl 3aMiCTh "CTabUTbHOCTI
IPUCKOPIOBANILHOT Hanpyru 107" BukopucTatd "BiJHOCHOI HECTAOIIBHOCTI
npucKoproBaibHoi Hampyru 107", Ha crop. 47 cnoso "mimxomy" Tpeba
3aMiHUTU Ha "MeTrony"; Ha cTop. 54 ciia 3aMmicTh "BUMIPATH" BUKOPHUCTATU
"orpumatu"; y mianuci ao puc. 2.11 cmoBo "micas" ciig 3aMiHUTH Ha 'y
pesynbTaTi”; Ha ctop. 72 "ToOTO" BUKOPUCTOBYETHCA MOCHLIL JABIYI; Ha
CTOp. 87 "KoperyBaHH:" 3aMIHUTH Ha "mMoaudikarito",
«TPOJEMOHCTPOBAHA» - Ha «mpoaeMoHcTpoBaHO»; Ha crtop. 100. Coix
npubpatu cioBo "Came"; Ha crtop. 102 - "momin" cmig 3aMiHUTH Ha

" TIIBHUK".

Bci HaBeneH1 HEOMIKKM HE CTOCYIOThCS OCHOBHHMX pe3yJIbTaTiB poOOTH Ta

MOXYTb OYyTH KOPUCHUMH Y TIOJIATIBIINX JOCIIKEHHAX aBTOpA.

BuCHOBOK 11010 BiANOBITHOCTI AUcepTaIlil CTAHOBJIEHUM HOPMAaM.

BBaato, 1o 3MmicT aucepraiiitnoi podotu Jluxadoa O. O. «CnekTpaibHi
XapaKTEPUCTHKU Ta CTAOIIBHICTHh BUIIPOMIHIOBAHHS KJIMHOTPOHIB MiJTIMETPOBOTO
Ta CyOMIJIMETPOBOIO [lialla30HIB 3 ypaxXyBaHHSM OCOOJMBOCTEH IMPOIIECIB
eHEeprooOMiHy» Ja€ TMiJCTaBy BBa)XKaTH ii 3aBEpPIICHOI0 HAYKOBOI Tparlero, sKa

BianoBigae BuMoram Hakazy MOH VYkpainu Ne 40 Big 12.01.2017p. «IIpo



3aTBepKeHHS Bumor 10 odopmiieHHs aucepTaiiiy (3 HaCTYITHUMHU 3MiHAMM) Ta
«ITopsiiky mpuUCYyKeHHS CTyneHs JaokTtopa ¢utocodii Ta cKacyBaHHS PIIICHHS
pa3oBoi creniagizoBaHOl BUEHOI pajJy 3aKiaay BHILOI OCBITH, HAYKOBOI YCTaHOBH
po TPUCYKEHHS CTYIEHs JokTopa (inocodii», 3aTBEPKEHOr0 MOCTAaHOBOIO
Kabinery MinictpiB Ykpainu Ne 44 Bix 12 ciunsa 2022 p., a ii aBtop, JIuxadyos
Onekcanap OnexkcaHApOBHUY, 3aCIyTOBY€ MPUCYIKEHHS MOMY CTYIMEHS JIOKTOpa

diocodii 3a crieniaybHicTIO 104 — (i3uka Ta acTpoOHOMIS.
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