
OT3biB 

o<l>RURaJihHOro orrrroHeHTa PbiCKRHa HRKRTbi MRxaH:noBRqa 

o .[(RccepTa:UROHHoii pa6oTe BRJIKOBa MRxaRna HRKonaeBH:qa 

«3neKTpOHHbie reHepaTopbi MOIUHhiX ynhTpaKopoTKRX 

MRKpOBOJIHOBblX RMIIYJibCOB C IIaCCHBHOH CHHXpOHR3aiJ;ReH MO.[(» 

Ha CORCKaHRe yqeHOH CTerreHH: KaH.[(H:.[(aTa <l>R3RKO-MaTeMaTH:qecKH:X 

HayK ITO CIIeiJ;RaJibHOCTR 0 1.04.03-«Pa.[(RO<l>R3H:Ka» 

fiO.[(XO.[(, OCHOBaHHbiH Ha IIORCKe aHaJIOrRH Me)l(.[(y 5IBJieHH:5IMR, Ha6JIIO,[(aeMbiMR B CR­

CTeMaX KBaHTOBOH 3JieKTPOHRKR R B CRCTeMaX TH:IIa ((3JieKTpOHHbiH IIOTOK - 3JieKTpOMarHH:THOe 

IIOJie», 5IBJI5IeTC5I IIJIO.[(OTBOpHbiM R qacTO IIpHBO.[(HT K OpRniHaJibHbiM R <l>YH.[(aMeHTaJibHbiM 

HayqHbiM pe3yJihTaTaM. 11MeHHO TaKOH IIO.[(XO.[( xapaKTepeH .[(JI5I HayqHOH IIIKOJibi, K KOTOpOH 

IIpH:Ha,[(Jie)l(RT COHCKaTeJib. B ,[(aHHOM cnyqae peqb H:.[(eT 06 R3BeCTHOH R.[(ee rrpRMeHeHR5I rrac­

CHBHOH CRHXpOHH:3aiJ;H:R MO.[( .[(JI5I reHepa:o;RR nepRO.[(RqecKOH ITOCJie.[(OBaTeJibHOCTH YJibTpaKO­

pOTKRX RMIIYJibCOB (YKI1). ,[(RccepTaiJ;H:5I IIOCB5IIIJ;eHa peaJIH:3a:URR IT0.[(06HbiX pe)l(H:MOB B KOJib­

:o;eBbiX CHCTeMaX, CO.[(ep)l(aiiJ;RX 3JieKTpOBaKyyMHbiH ycRJIRTeJib R HaCbiiiJ;aiOIIJ;RHC5I HeJIRHeHHbiH 

IIOrJIOTH:TeJib. 3Ta TeMaTRKa 6e3yCJIOBHO 5IBJI5IeTC5I BeChMa aKTYaJibHOH R rrpaKTH:qecKR 3Haq.H:­

MOH .[(JI5I COBpeMeHHOH pa.[(HO<l>R3RKR R CBq 3JieKTpOHRKR. 

OcHOBHoe co.[(ep)l(aHH:e .[(RccepTa:o;RR R3JIO)J<eHo B Tpex rnaBax. B rrepBoii rnaBe pa3BRTa 

yrrpomeHHax MO.[(eJib reHepaTopa rrocne,[(oBaTenhHOCTR YKH. Mo.[(errb BKJIIOqaeT, Bo-rrepBbiX, 

aKTRBHbiH 3JieMeHT B BH:,[(e 3JieKTpOHHOrO YCRJIRTeJIX, ypaBHeHH:5I KOTOpOrO 3aiiRCaHbi B TaK 

Ha3biBaeMOM IIpR6JIH:)KeHH:R rrpeo6Jia,[(aiOIIJ;eH RHepiJ;ROHHOH rpyrrrrRpOBKR. ,[(aHHbie ypaBHeHH:5I 

H:MeiOT YHRBepCaribHbiH BR.[(, IIpRrO,[(HbiH .[(JI5I OIIRCaHR5I KaK qepeHKOBCKOrO, TaK R rRpOpe30-

HaCHOrO MeXaHH:3Ma B3aH:MO,[(eHCTBH5I. TaK)l(e CHCTeMa BKJIIOqaeT IIOrJIOTH:TeJib, KOTOpbiH OIIH­

CbiBaeTC5I HeJIRHeHHOH rrepe.[(aToqHOH xapaKTepRCTHKOH, He 3aBHC5IIIJ;eH OT qacTOTbi. HeCMOTp5I 

Ha orrpe.[(eJieHHYIQ H:.[(eaJIR3a:URIO, MO,[(eJib II03BOJI5IeT Bbl.[(eJIH:Tb HaR6onee xapaKTepHbie <l>R3R­

qeCKRe oco6eHHOCTR rrpo:ueccoB reHepa:o;RR YKH. B qacTHOCTH, noKa3aHo, qTo reHepa:u;Rx rro­

crre.[(oBaTenbHOCTeii RMIIYJibCOB C BbiCOKOH IIRKOBOH MOIUHOCTbiO pearrR3yeTC5I IIpR TeX 3Haqe­

HR5IX rrapaMeTpOB, KOr.[(a B CRCTeMe 6e3 IIOrJIOTRTeJI5I H:MeeT MeCTO IIIRpOKOIIOJIOCHbiH XaOTH:qe­

CKRH pe)l(H:M. fiOKa3aHO, qTo RMIIYJibC MO)l(HO RHTeprrpenrpoBaTb KaK .[(RCCRIIaTIIBHbiH COJIHTOH. 

BhrnBJieHhi pe)l(H:Mbi MXrKoro R )l(eCTKoro B036y)l(.[(eHR5I. Pa3BH:Ta MeTO.[(HKa yqem HeO.[(Hopo.[(­

Horo YIIIRpeHH5I (T.e. CKOpOCTHOrO pa36poca 3JieKTpOHOB), IIOKa3aHO, qTQ HeO,[(HOpO.[(HOe YIIIR­

peHH:e He OKa3biBaeT cymecTBeHHoro BJIH5IHR5I Ha rrapaMeTpbi RMIIYJihCOB. 

Bo BTopoH: rnaBe rrpe.[(JIO)l(eHbi R Rccne.[(oBaHhi pa3JIH:qHbie crroco6bi rrpaKTH:qecKoii pea­

JIR3a:URR HaCbiiiJ;aiOIIJ;erOC5I IIOrJIOTH:TeJI5I. <l>aKTH:qeCKR paCCMaTpRBaiOTC5I ,[(Ba BapH:aHTa: URKJIO-



TpOHHhrn nornonnerrh Ha OCHOBe np5IMOmmeHHOrO ::meKTpOHHOrO n~Ka B nOCT05IHHOM Mar­

HHTHOM none H nornOTHTeJIH Ha OCHOBe JIEB (KaK 0-THna, TaK H mpo-JIEB) B pe)l<HMe CpbiBa 

KoMnqmepa. ITpe,nrro)l(eHhi MeTO,ll;HKH CHHTe3a norrroTHTerreH:, o6rra,n;aiOIIJ;HX Tpe6yeMhiMH na­

paMeTpaMH. 

HaKOHeU., B TpeTbeH rnaBe npe,n;cTaBJieHhi pe3yJioTaTbi HCCJie,ll;OBaHHH KOHKpeTHhiX 

KOJihU.eBhiX reHepaTOpOB C HaChiiiJ;aiOIIJ.HMHC5! norJIOTHTeJI5IMH. 3,n;ecb npe,n;cTaBJieH 60JihiiiOH 

06neM MaTepHarra, paCCMOTpeHhi pa3JIHl.J:Hhie BapHaHThi nOCTpOeHH5! reHepaTopoB: JIEB­

y cHJIHTeJih H JIEB-norJIOTHTerrh; JIOB-reHepaTOp H JIEB-norJIOTHTerrh; peJI5ITHBHCTCKa5I JIEB H 

IJ.HKJIOTpOHHhiH nornOTHTeJih; u.enot.J:Ka H3 ,n;syx mpo-JIEB (yCHJIHBaiOIIJ;eH H norJIOIIJ.aiOIIJ.eH) C 

BHHTOBhiM BOJIHOBO,ll;OM. B U.eJIOM pe3yJihTaThi XOpOIIIO corrraCYJOTC5! C KapTHHOH, norr~eHHOH 

B frrase 1 B paMKax Mo,n;errH c H.n;earrH3HposaHHhiM nornoTHTerreM. O.n;HaKo B .n;aHHOM crryt.Iae 

MO)l(HO nOJI~HTh 6orree peaJIHCTHl.J:Hhie KOJIHl.J:eCTBeHHhie 3Hal.J:eHH5! BhiXO,[(HhiX napaMeTpOB. 

HaH6orree rny6oKo npopa6oTaHhi npoeKThi reHepaTopos c aKTHBHhiM 3JieMeHTOM Ha ocHose ni­

po-JIEB Ha 2-H: U.HKJIOTpOHHOH rapMOHHKe (pa3.[(. 3.4 H 3.5), B TOM l.J:HCJie, npose,n;eHO COnOCTaB­

rreHHe C pe3yJihTaTaMH 3KCnepHMeHTaJihHhiX HCCJie,ll;OBaHHH KOMII<ImepOBCKOrO norJIOIIJ.eHH5!. 

ITpe.n;rro)l(eH opHrHHaJihHhiH cu.eHapHH: BKJIIOt.IeHH5! reHepaTopa, no3BOJI5IIOIIJ.HH pearrH30BaTh 

pe)l(HM )l(eCTKOrO B036y)l(,ll;eHH5! 6e3 HCTOl.J:HHKa BHeiiiHero CHrHaJia. 

B OCHOBHOM B ,ll;HCCepTaiJ.HH npe,n;cTaBJieHhi pe3yJihTaTbi KOMnhiOTepHOrO MO,n;errHpOBa­

HH5! Ha OCHOBe Tpa,ll;HIJ.HOHHhiX MeTO,ll;OB CBq 3JieKTpOHHKH. 0,n;HaKO B pa6oTe TaK)l(e npHCYT­

CTByeT H TeopeTHl.J:eCKHH aHaJIH3 yrrpoiiJ.eHHhiX MO,[(eJieH (HanpHMep, KJIHCTpOHHa5I MO,ll;eJih, pa3-

BHTa5I B pa3,ll;. 3.3). 

Bee nepet.IHcrreHHhie Bhiiiie OCHOBHhie pe3yrroTaThi ,n;HccepTaU.HH 5IBJI5IIOTC5! HOBhiMH H 

npe,n;CTaBJI5IIOT Ol.J:eBH,ll;HhiH Hayt.IHhiH HHTepec. 

TeM He MeHee, no TeKcTy .n;HccepTaU.HH MO)l(HO c.n;erraTh p5I.n; 3aMet.IaHHH. 

1) KaK y)l(e OTMel.J:aJIOCh Bhiiiie, B ,[(HCCepTaU.HH paCCMOrpeH ,ll;OCTaTOl.J:HO IIIHpOKHH Kpyr 

KOJibiJ.eBhiX reHepaTOpOB, OTJIHl.J:aiOIIJ.HXC5I KaK aKTHBHhiM 3JieMeHTOM, TaK H HaChiiiJ.aiOIIJ.HMC5! 

norrroTHTerreM. B CB5!3H c 3THM, )l(eJiaTeJihHO 6hmo 6oi BH.n;eTh KaKHe-rrH6o o6o6IIJ.aiOIIJ.He BhiBO­

,ll;hi, n03BOJI5IIOIIJ.He cy,n;HTh 0 TOM, B KaKHX YCJIOBH5IX MO)l(HO OT,naTb npe,n;nOl.J:TeHHe TOH HJIH 

HHOH KOHCTPYKIJ.HH. 0Tt.IaCTH TaKHe paccy)l(,ll;eHH5! npHCYTCTBYIOT B KOHU.e 2-H: rrraBhi, O,ll;HaKO 

crre.n;osarro 6oi pa3BHTh HX 6orree no.n;po6Ho. 

2) KaK OTMet.IeHO B pa3,ll;. 1.2, MO)l(eT HMeTb MeCTO KaK M5IrKHH, TaK H )l(eCTKHH pe)l(HM 

B036y)l(,ll;eHH5! reHepaTOpa. 3TO HJIJIIOCTpHpyeTC5l pHCYHKOM 1.3 , Ha KOTOpOM H306pa)l(eHhi ,[(Be 

crrerKa OTJIHt.IaiOIIJ.HeC5I nepe,naTOl.J:Hhie xapaKTepHCTHKH norrroTHTerr5!. O,n;HaKO KaKHe-rrH6o KOH­

KpeTHhie KOJIHl.J:eCTBeHHhie KpHTepHH He npHBe,n;eHhi, aBTOp npOCTO orpaHHl.J:HBaeTC5I 3aMel.J:aHH­

eM «EcrrH yposeHh no.n;asrreHH5! Marroro cHrHarra B norrroiiJ;aiOIIJ.eH: ceKU.HH TaKoB, t.ITO ycrroBH5! 
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caMOB036y)l(,[(eHJui reHepaTopa BhiiiOJIHeHbi • •• » (c. 19). B TO )Ke BpeMx, mmeiiHM TeopHx ca­

MOB036y)K.n:eHHX :meKTpOHHOfO reHepaTopa C BHeiiiHeH o6paTHOH CB5I3biO oqeHb IIO.[{p06HO pa3-

BHTa. MeTO.[{HqecKH rrpaBHJihHO (H He CJIHIIIKOM TPY.ll:HO) 61>mo 61>1 rronyqHTh H o6cy.n:HTb ycno­

BHX CaMOB036y)K.[{eHH5I .[{J15I pa3JIIfqHbiX CJiyqaeB, paCCMaTpHBaeMbiX B .[{HCCepTai.J;HH, O)l.HaKO 

:nora c.n.enaHo He 61>mo. 

3) IJpHBe.[{eHHbie B )l.HCCepTa[(HH 3aBHCHMOCTH <l>opMbl If rrapaMeTpOB HMIIYJibCa OT )l.JIH­

Hbl ycHJIHTenx L (pHc. 1.1 0) .n:eMoHcTpHpyiOT aHanomiO c aBTOMo.n:enhHhiMH peiiieHHXMH ( CM., 

HarrpHMep: PocTyHUOBa A.A., PoiCKHH H.M. II )K3T<D 154, 691 (2018)). B qacTHOCTH, H3 yrro­

MXHYTOH pa60Tbl CJie.n:yeT, qTQ IIHKOBM aMIIJIHTY.ll:a HMIIYJihCa )l.QJI)l(Ha paCTH IIpOIIOpUHOHaJib­

HO L, a IIIHpHHa- COKpal[(aTbC5I KaK r- 112. Cy.n:x no pHCYHKy, 3TO TaK, O)l.HaKO )KeJiaTeJibHO 6bi­

JIO 61>1 IIpHBeCTH pe3yJihTaTbl KOJIIfqecTBeHHOfO COIIOCTaBJieHH5I. 

4) B pa3.n:ene 2.2 OTMeqaeTcx, qTQ cymecTByeT, Boo6me roBopx, 6ecKoHeqHhiH Ha6op 

rrapaMeTpOB ( OTHOCHTeJibHbiH yrOJI IIpOJieTa If .[{JIHHa CHCTeMbi), IIpH KOTOpbiX BbiiiOJIH5IIOTC5I 

YCJIOBH5I KOMII<l>HepOBCKOfO IIO)l.aBJieHH5I B Jli)B 0-THIIa. IJpH 3TOM aBTOp He 06b5ICH5IeT, KaKHM 

o6pa30M 6hiJIH IIOJiyqeHbl COOTBeTCTBYJOI[(He 3HaqeHH5I, a orpaHifqlfBaeTC5I <l>pa30H «l1CCJie.[{O­

BaHH5I IIOKa3biBaiOT, qTQ ... ». 

5) B pa3.n:ene 3.3 paccMaTpHBaeTcx KJIHcrpoHHM Mo.n:enh, Kor.n:a cqHTaeTcx, qTo B3aHMo­

.n.eH:cTBHe rryqKa C IIOJieM IIpOHCXO)l.HT Ha KOpOTKHX yqaCTKaX B6JIH3H KOHU:OB CHCTeMbl. 0Ha 

II03BOJI5leT IIOJiyqHTb .[{OCTaTOqHQ rrpOCTbie aHaJIHTHqecKHe Bbipa)KeHH5I .[{J15I 3JieKTpOHHOH BOC­

IIpHHMqlfBOCTH. KJIHCTpOHHM MO.[{eJib pa3JIIfqHbiX csq rrpH6opoB (JIC3, mpoTpOH, JIOB) pa3-

BHBaJiaCb MHOfHMH aBTOpaMH: H.C. fHH36ypr If c.rr. Ky3He[(OB (1981), r.c. HycHHOBifq If 

3.M. lllep (1983), H.C. fHH36ypr H M.H. I1eTeJIHH (1985), T.M. Antonsen and B. Levush 

(1989), B.JI. EpaTMaH H A.B. CaBHJIOB (1995), 3.E. A6y6aKHpOB H A.D. KoHIOIIIKOB (2010) H 

.n:p. O.n:HaKo ccbiJIKH Ha rrpe.n:IIIecTBYJOIUHe pa6oThi B .n:HccepTaUHH oTcyrcTBYJOT. 

6) BcTpeqaJOTcx oT.n:enhHhie Hey.n:aqHhie c MoeH: ToqKH 3peHHX <PopMynHpoBKH. HarrpH­

Mep, B KaqeCTBe O.[{HOH H3 u;eJieH pa60Tbl .[{eKJiapHpyeTC5I «pa3pa60TKa MaKeTOB reHepaTOpOB 

YKH». HerroHXTHO, KaKHe )Ke MaKeThi 61>IJIH pa3pa6oTaiihi. ITepeqeHh ocHOBHhiX pe3yJihTaToB 

.n:y6nHpyeTcx BO BBe.n:eHHH (c. 13) H B 3aKJIJOqeHHH. BcTpeqaJOTCX )KaproHHbie Bbipa)l<eHHX, 

HarrpHMep, «rronoqKa pacrra.n:eTcx Ha HeCKOJihKO HMIIYJihCOB ... » (c. 26). B TeKcTe .n:oBOJibHO 

MHOfO OrreqaTOK, HaiipHMep, <<IIOfJIOI[(eHHe H3JieqeHH5I» (C. 98). 

O.n:HaKo OTMeqeHHbie He.n:ocTaTKH He XBJIXIOTCX rrpHHU:HIIHaJihHhiMH H He CHH)KaiOT o6-

meH: IIOJIQ)KlfTeJibHOH OI.J;eHKH .[{HCCepTa[(HH, KOTOpM rrpe.[{CTaBJI5leT C060H 3aKOHqeHHYJO Hayq­

HO-KBaJIH<i>HKa[(HOHHYJO pa6oTy, IIOCBXI[(eHHYJO peiiieHHIO aKTYaJibHOH 3a.[{aqlf pa.[{HO<l>H3HKH. 

MaTepHan, BOIIIe)l.IIIHH B )l.Hcceprau;HIO, xcHo H3JIO)KeH H nomqHo CTPYKTypHpoBaH. CaMOCTOX­

TeJihHOCTh If OpHrHHaJibHOCTb HCCJie)l,OBaHH5I (BKJIJOqM JIIfqHbiH BKJia)l, aBTOpa), He Bbl3biBaiOT 
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COMHeHFtH. Pe3ynbTaTbl .ll:HCCepTai.J;IUI o6na,nruoT Ha)"'HOH HOBH3HOH H rrpaKTJiqecKOH 3HaqJIMO­

CTbiO, a OCHOBHbie BbiBOJJ:bl H IIOnO)KeHH}J, BbiHOCHMbie Ha 3aiUHTy, rrpe,nCTaBJI}JlOTC}J 060CHO­

BaHHbiMH H .ll:OCTOBepHbiMH. ABTOpe¢epaT IIOJIHO H rrpaBHnbHO OTpa)KaeT CO,nep)KaHHe .ll:HCCep­

Tai.J;HH. Pe3ynbTaTbl JJ:HCCepTai.J;HH lliHpOKO orry6nHKOBaHbl, BKniOqa}J 9 CTaTeH B Be,nyiUHX poc­

CHHCKHX H 3apy6e)KHbiX HayqHbiX )KypHanax, a TaK)Ke JJ:OKna,nbiBMHCb Ha MHOfOqHcneHHbiX 

BcepoccHH:CKHX H Me)K.nyHapo,nHbiX KoH¢epeHI.J;H}JX. Co,nep)KaHHe ,nHccepTai.J;HH rronHOCTbiO co­

OTBeTCTByeT crreu;HanbHOCTH 0 1.04.03-«Pa,nHO¢H3HKa». 

CqHTaiO, qro JJ:HCCepTai.J;HOHHa}J pa6oTa B IIOnHOH Mepe Y.ll:OBneTBOp}JeT BCeM Tpe6oBa­

HH}JM IIII. 9-11, 13, 14 «I10nO)KeHH}J 0 IIpHCY)KJJ:eHHH yqeHbiX CTeiieHeH», (yrBep)K,neHO IIOCTa­

HOBJieHHeM ITpaBHTenbCTBa PoccHH:cKoH: <De,nepau;HH .NQ 842 OT 24 ceHT}J6p}J 2013 r.), rrpe,n'b}JB­

n}JeMbiM K KaH,nH,naTCKHM JJ:HCCepTai.J;H}JM, a ee aBTOp BHnKOB MHxaHn HHKOnaeBHq 3acny)KHBa­

eT IIpHCy)K,neHH}J yqeHOH CTerreHH KaH,nH,naTa ¢H3HKO-MaTeMaTHqeCKHX HayK ITO crreu;HanbHO­

CTH 01.04.03-«Pa,nHO¢H3HKa». 

0¢Hu;HanbHbiH OIIIIOHeHT: 

PbiCKHH HHKHTa MHxaH:noBHq 

,n.¢.-M.H. (crreu;. 01.04.03 H 01.04.04), rrpo¢eccop, 

rnaBHbiH HayqHbiH corpy,nHHK, CapaTOBCKHH ¢HnHan <DfEYH 

«I1HCTHTYT pa,nHoTeXHHKH H ::meKrpOHHKH HM. B.A. KoTenhHHKOBa P AH» 

410019,r.CapaTOB,yn.3eneHa}J,38 

e-mail: RyskinNM@info.sgu.ru 

Ten. 8(8452)391225 

ITo,nrrHCb PbiCKHHa H.M. 3aBep}JIO: 
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