
I OT3hiB 

o¢:HIJ.MaJibHOrO onnoHeHTa .[(OKTOpa TeXHMqeCKMX HayK, .[(OIJ.eHTa 

BoprneBcKoro AneKcaH.[(pa AneKceeBMqa Ha ,n;MccepTaiJ.MOHHYJO pa6ory 

E¢aHoBa MMxaMna BnMMMMpOBMqa no TeMe «Pa3pa6oTKa M Mccne.[(OBaHMe 

CBepXMOIIJ.HbiX TBep.[(OTeJibHbiX HaHO-nMKOCeKyH.[(HbiX reHepaTOpOB M MX npMMeHeHMe», 

npe.[(CTaBJieHHYJO Ha COMCKaHMe yqeHOH CTeneHM KaH.[(M.[(aTa TeXHMqeCKMX HayK no 

cne.U:MaJibHOCTM 1.3 .13 - 3JieKTpo¢M3MKa, 3JieKTpo¢M3MqeCKMe YCTaHOBKM. 

AKryaJibHOCTb u geJih pa6oThi 

AKTYaJihHOCTh TeMhi pa6oThi He Bhi3hiBaeT coMHeHMX. CBepxMOIIJ.Hhie MMny JihCHbie reHe

paTopbi c nMKoceKyH.lJ:HhiMM ¢poHTaMM KpaiiHe Heo6xo.[(MMhi .[(AA C03.[(aHMX PMMOJIOKa.U:MOH~ 

Hoii, ycKopMTeJibHOii, na3epHoii, nna3MeHHOH TeXHMKM. U:enM M 3a.[(aqM, nocTaBneHHbie B .[(MC

cepTa.U:MOHHOH pa6oTe E¢aHoBa M.B., npe.[(cTaBJIXJOTCX Ba)I(HbiMM M .[(JIX o6opoHocnoco6HOCTM 

cTpaHbi. TeMa CBX3aHa TaK)I(e c Mccne.[(OBaHMXMM pacnpocTpaHeHM~ cBepxmMpoKononocHbiX 

(CJllf1) MMnyJihCOB B aTMoc¢epe M MOHoc¢epe, qTQ .[(aeT Ba)I(HbiH BKJla.[( B ¢yH.[(aMeHTaJibHYJO 

3JleKTpo¢M3MKY. 

Co)J.ep~auue pa6oThi u ee HOBH3Ha 
B pa6oTe ,[(aeTcx perneHMe 3a.[(aq C03.[(aHMX cepMM reHepaTopoB Ha OCHOBe yHMKaJihHhiX 

FID-KJIJOqeBhiX 3JieMeHTOB, KOTOphie .[(aJOT B03MO)I(HOCTh nonyqMTh He.[(OCTM)I(MMbie paHee na

paMeTpbi MMnyJihCHbiX HanpX)I(eHMH. 

HayqHhie M npaKTMqecKMe 3a.[(aqM, perneHHbie aBTopoM B .[(MccepTa.U:MOHHOH pa6oTe, M 

onpe.[(eJIXJOT ee CTPYKTYPY M ocHOBHOe co.[(ep)l(aHMe. 

HayqHoii HOBM3Hoii o6na.[(aJOT cne.[(yJOmMe npMBe.[(eHHbie B .[(MccepTa.U:MM nonyqeHHbie aB

TopoM pe3yJibTaTbi MCCJie.[(OBaHMH: 

• HoBhiH npMH.U:Mn nocTpoeHMX KOMnaKTHhiX HaHoceKyH.lJ:HhiX reHepaTopoB mraBarrHolt 

MOIIJ.HOCTM 3aKJIJOqaJOIIJ.Miicx B npMMeHeHMM TBep.[(oTeJibHhiX ,[(,[(PB M <l>H,[( KJIJOqeif M no ·. 

BbiX 3JieKTpOHHbiX CXeM C MH.lJ:YKTMBHbiMH HaKOnHTeJIXMH :meprHH, HanpaBJieHHbiH Ha yBe

JIHqeHHe 3¢¢eKTHBHOCTH reHepaiJ.HH BbiCOKOBOJlbTHbiX HMnyJihCOB C aMnJIHTY.ll;OH .[(0 500 
KB. 

• MeTO.lJ: nocTpoeHHX BhiCOKOCTa6HJihHhiX reHepaTopoB BhiCOKOBOJihTHhiX npxMoyronhHhiX 

HMnyJihCOB HanpX)I(eHHX C pa3MbiKaJOIIJ.HMH ,[(,[(PB KJIJOqaMH H ¢opMHpyiOIIJ.eH JIHHHeH B 

KaqeCTBe HH.lJ:YKTHBHOrO HaKOIIHTeJIX, HanpaBJieHHbiH Ha yBeJIMqeHHe .[(OJirOBpeMeHHOH 

CTa6HJibHOCTM aMnJIHTY.ll:HbiX H BpeMeHHbiX napaMeTpOB BbiXO.[(HbiX HMnyJihCOB reHepaTO

pa. 

• MeTO.lJ: nocTpoeHHX reHepaTopoB cy6HaHoceKyH.lJ:HOH MHTeJibHOCTH c BhiCOKoii qacToToii 

noBTopeHHx oT 1 Mr.u: .ll:O 15 Mr.u: Ha ocHoBe BhiCOKoqacTOTHhiX ,[(,[(PB, c .[(JIHTenhHOCTXMH 

HMnyJihCOB OT 300 IIC .[(0 ,[(eCXTKOB HaHOCeKyH.[(, C aMnJIHTY.lJ:OH 0.6 - 10 KB, 
• MeTO.ll nocTpoeHHX reHepaTopoB BhiCOKOBOJihTHhiX IIHKOCeKyH.lJ:HhiX HMnynhCOB Hanpx)l(e

HHX HOBOrO KJiacca MOIIJ.HOCTH Ha OCHOBe ,[(,[(PB H <l>I1,[( KJIJOqeif, HanpaBJieHHhie Ha nOBbi

rneHHe nHKOBoii MOIIJ.HOCTH reHepa.o:HH .ll:O 5 MBT B nonoce .[(O 1 0 - 18 rr.u:. 3TH napaMeT

pbi npeBOCXOMT Ha TpH nopX.[(Ka no aMnJIHTy.[(e H Ha rneCTb IIOpX.[(KOB no nHKOBOH MOIIJ.HO., 

CTH MHpOBbie aHanom HMnynhCHhiX reHepaTOpoB c ¢poHTaMH 30-40 nc. Co3.[(aHHax ycTa

HOBKa .[(JIX pemCTpa.U:HH pa6oqHx napaMeTpOB reHepaTOpa, pe3yJihTaTbl HCCJie.[(OBaHHe He

CKOJlbKMX THnOB <l> I1,[( KJIJOqeif, onpe.[(eJIXJOIIJ.HX nHKOCeKyH.[(Hbie BbiXO.[(Hbie ¢poHTbi. 

• Pe3ynhTaTbi 3KcnepHMeHTaJibHoro Mccne.[(OBaHHX BpeMeHHoii CTa6HJihHOCTM nMKoceKyH.[(

Horo BbiCOKOBOJlbTHOrO reHepaTOpa C H3MepeHHeM .[()I(HTTepa Ha qaCTOTaX nOBTOpeHHX OT 

1 oo r.u: .[(o 1 o Kf.u:. 

• Co3.[(aHHe H3nyqaeMhiX CHrHaJIOB .[(JIHTeJibHOCThJO 60 nc Ha OCHOBe reHepaTopa nHKoce

KYH.lJ:HhiX HMnynhCOB. 

1 

·,. 



• Pe3yJibTaTbi 3KcnepHMeHTaJibHoro Hccne;:J:OBaHH~ npoxo)l()J;eH~ ClliTI-HMnyJibCOB c <PpoH~ 
TOM 60 nc qepe3 aTMoc<Pepy 3eMJIH. Y CTaHOBJieHHoe cna6oe BJIH~HHe aTMoc<Pepbi Ha 

Cllifi-cHman Ha paccTo~HH~x JJ:O 10- 15 KM. 

CTeneHh o6ocHoBaHHOCTH u )J.OCTOBepHoCTh noJiyqeHHhiX peJyJihTaTOB 
Pe3yJibTaTbi o6ocHoBaHbi 3KcnepHMeHTaJibHbiMH ;:J:aHHbiMH, nonyqeHHbiMH c HCITOJib30Ba

HHeM HeCKOJlbKiiX pa3JIWIHbiX cpe;:J:CTB I1 MeTOJJ:IiK I13MepeHH~, a TaiOKe IiCITOJlb30BaHHeM KOM

llbiOTepHOrO MO;:J:eJIHpOBaHH~, npHrO;:J:HOrO JJ:M npoBepKii CiiJIOBbiX CXeM. 

OcHOBHhie TeXHWieCKHe H TexHonorHqecKHe perneHH~, co;:J:ep)l{amHec~ B pa6oTe, noJJ:

TBep)l()J;eHhi 8 naTeHTaMH Ha Ii306peTeHH~. 

OcHOBHhie ny6JIHKau;uu aoTopa 

ABTOpOM ony6JIHKOBaHO ITO npe;:J:MeTy JJ:IiCCepTaUHii 16 neqaTHblX pa60T, I13 KOTOpbiX 8 
pa6oT ony6nHKOBaHhi B peueH3HpyeMbiX H3JJ:aH~x, BXOMmHx B nepeqeHb BAK. 

fly6JIHKaUHI1 I1 Ii306peTeHH~ aBTOpa CBH;:J:eTeJibCTBYIOT 0 ero Jllil.JHOM BKJia;:J:e I1 CaMOCTO~

TeJihHOCTii npH HaiTHCaHHii JJ:IiCCepTaUHii. 

IlpaKTuqecKaH H 06IIJ;eHayqHaH 3HaquMOCTh pe3yJihTaTOB pa60Thl 
J1paKTH4eCKa5! 3Ha4HMOCTb 3aKJ1104aeTC5! B C03,UaHHH TeXHOJlOrHH MOLLJ.Hb!X HaHO- fTHKOCeKyH,U

HbiX reHepaTopos HMrrynbCOB HarrpH)!(eHHH HOBoro noKoneHH51, Hawe.uwHx npHMeHeHHe B pH.ue npH

KJia.UHbiX 3a,Ua4 cospeMeHHOH HayKH 11 TeXHHKH. TeopeTH4ecKaH 3Ha4HMOCTb pa6oTbi 3aKJII04aeTcH B 

B03MO)!(H0CTH BepHcpHKaL\HH paC4eTHO-Teopenrl.JeCKHX MO,UeJleH no pe3yJlbTaTaM npoBe,UeHHbiX B pa6ore 

3KcnepHMeHTOB no pacnpocTpaHeHHIO Cllli1-cHrHanos B cso6o.uHoH aTMoccpepe 3eMJlH Ha 6onbwHe 

paccToHHHH. ITpaKTHl.JecKM ueHHOCTh pe3yrrhTaTOB ITOJJ:TBep)l()J;aeTc~ BHe;:J:peHHeM reHepaTopoB 

llpli C03;:J:aHHI1 YCKOpHTeJieH, pa;:J:apOB, Jia3epOB, B 3KCnepH:MeHTaJibHblX IiCCJie;:J:OBaHH~X HI13KO

TeMnepaTypHOH llJla3Mbl. 

3aMeqaHHH no pa6oTe 
flo npeJJ:CTaBneHHhiM JJ:HCcepTaUHH H aBTope<Pepary MO)I{HO c;:J:erraTb p~JJ: 3aMel.JaHHii. 

1. He npHBe;:J:eHbi MaTeMaTHl.JeCKHe MOJJ:eJIH Hcnonh30BaHHhiX B pa3pa6oTaHHhiX reHepaTo

pax FID-KrrJOqeii. 

2. He YKa3aHbi ;:J:aHHbie o noBepKe HcnoJib30BaHHoii H3MepHTenhHOii TeXHHKii. He ~cHo 

qTo rroJJ:pa3yMeBaeT cepTH<PHKaUH~ Hrrrrn ( cTp. 92). "' 
3. He YKa3aHa npHl.JHHa OTKJIOHeHH~ pe3yJihTaToB 3KcnepHMeHTaJihHoro Hccne;:J:OBaHH~ 

npoxo)l()J;eHH~ Cllifi-HMnynhcoB c <PpoHTOM 60 nc qepe3 aTMoc<Pepy 3eMnH oT cymecTBYJOmero 

pe3yJihTaTa MO;:J:errHpoBaHH~. He npHBe;:J:eHa MOJJ:eJib pacnpoCTpaHeH~ B aTMoc<Pepe. 

4. Hey;:J:al.JHoe o<PopMrreHHe HeKOTOpbiX pHCYHKOB (HcnoJih30BaHHe qepHoro <PoHa Ha pRe. 

2.11, 3.4, 4.3, 4.8, OTCYTCTBH:e llOJJ:pHCYHOl.JHbiX Ha;:J:ITH:Ceii, llO~CH~IOlllliX COJJ:ep)l{aHH:e pHCYH

KOB). 

5. He npHBe;:J:eH CllliCOK IiCllOJlb30BaHHbiX COKpam;eHHH I1 He BCe COKpameHH~ pacrnH<Ppo

BaHbl B TeKCTe JJ:IiCCepTaUHii. 

YKa3aHHbie HeJJ:OCTaTKH He HMeJOT npHHUHITHaJihHoro xapaKTepa H 6onhrnM HX qacTb HO

CHT xapaKTep ITO)I{eJiaHHH. 3TH He;:J:OCTaTKii He CTaB~T llOJJ: COMHeHH:e OCHOBHbie pe3yJibTaTbl pa-

60Tbl I1 He OTpa)l{aiOTC~ Ha o6meii llOJIO)I{HTeJihHOH ee OUeHKe. 

BMBO)J.hl no npe)J.cTaBJieHHOH )J,uccepTau;uonHon pa6oTe 
flpe;:J:CTaBJieHHM Ha COiiCKaHHe yqeHOH CTeneHH KaH;:J:H;:J:aTa TeXHHl.JeCKiiX HayK JJ:IiCCepTa

Uii~ «Pa3pa6oTKa I1 IiCCJie;:J:OBaHHe CBepXMOlllHbiX TBep;:J:OTeJibHbiX HaHO-llliKOCeKyHJJ:HbiX reHe;;. 

paTOpOB I1 IiX npHMeHeHH:e», COOTBeTCTByeT ClleUiiaJibHOCTii 1.3 .13 - 3JieKTPO<PI13HKa, 3JieKTPO_: 

<PH3Iil.JeCKiie ycTaHOBKii». 

,lJ,HCCepTaUH~ HBJI~eTCH Hayl.JHO-KBMii<PHKaUHOHHOH pa60TOH, BblllOJIHeHHOH Ha JJ:OCTa

TOl.JHO BbiCOKOM Hay~OM ypOBHe. 
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Pa6oTa o<PopMneHa B cooTBeTCTBHH c Tpe6oBaHHXMH BAK, aBTope<PepaT rrpaBHnhHO oT
pa)l(aeT OCHOBHOe CO.[{ep)l(aHHe .[{HCCepTaUHH. 

KonHqecTBO 11 KaqecTBO rry6nHKaunii aBTopa cooTBeTCTBYIOT Tpe6oBaHHXM BAK 11 CBH.[{e
TenhCTBYIOT 0 mfqHOM BKna)],e aBTOpa H CaMOCTOMTenbHOM HaiiHCaHHH pa60Tbi. 

,ll;HccepTaumi co.nep)I(HT BbiHOCHMbie Ha 3aiUHTY HOBbie ilayqHhie 11 rrpaKTHqecKHe rrono
)l(eHmL Bee rrono)l(eHH.SI, BbiHOCHMhie Ha 3aiUHTY, TexHHqecKHe 11 TexHonorHqecKHe perneHH~ 
~IBnSIIOTCSI .[{OCTaTOqHO 060CHOBaHHbiMH B .[{HCCepTaUHH. 

Pe3ynhTaTbi perneHH:jJ rrocTaBneHHbiX B pa6oTe 3a.[{aq HMeiOT KaK Ba)I(HOe rrpaKTHqecKoe, 
TaK H HayqHoe 3HaqeHHe. ,UOCTOBepHOCTb rronyqeHHbiX pe3ynbTaTOB He Bbi3biBaeT COMHeHHH. 

,UHccepTaUml rrpe.[{CTaBllileT co6oif 3aKOHqeHHYIO HayqJJO-KBanH<i>HKaUHOHHYIO pa6oTy, 
KOTOpaSI COOTBeTCTByeT BCeM KpHTepH:jJM, ycTaHOBneHHblM II. 9 f1onO)I(eHHjJ 0 IIOpMKe IIpH
cy)l(.[{eHH:jJ yqeHbiX cTerreHeii NQ 842 OT 24.09.2013 r., (pe.n.07.06.2021r.) a ee aBTOp E<PaHOB 
MHxaHn Bna.nHMHpOBHq 3acny)I(HBaeT rrpHcy)l(.neHHjJ yqeHoii cTerreHH KaH.[{H.[{aTa TexHHqecKHX 
HayK ITO CIIeUHanbHOCTH 1.3 .13 - 3neKTpO<l>H3HKa, 3neKTpo<l>H3HqecKHe ycTaHOBKH. 

0T3biB cocTaBHn AneKcaH.np AneKceeBHq BoprneBCKHii, (3aBe.nyiOIUHH: Ka<Pe.npoii 3neK
TpoTexHHKH 11 3neKTpo6opy.noBaHHjJ cy.noB, <l>e.nepanbHoe rocy.napcTBeHHoe 6JO.n)l(eTHoe o6pa-
30BaTenhHoe yqpe)l(.[{eHHe BbiCIIIero o6pa30BaHHSI «CaHKT-f1eTep6yprCKHH rocy.napCTBeHHblH 
MOpCKOH TeXHHqeCKHH YHHBepCHTeT» (CI16fMTY), .[{OKTOp TeXHf!qecKHX HayK ITO crreuHanb
HOCTH 05.09.03- "3neKTpOTeXHHqeCKHe KOMIIneKCbi H CHCTeMbi", .[{OUeHT. 
A.npec: CI16fMTY, JIOUMaHCKaSI yn., 3, CaHKT-I1eTep6ypr, 190121 
Tene<PoH 812-714-07-61; <PaKc 812-713-81-09, e-mail: office@smtu.ru 

O<l>HUHanhHbiH orrrroHeHT, 
(3aBe.[{yiOIUHH Ka<Pe.npoif 3neKTpOTeXHHKH 
11 3neKTpo6opy.noBaHHSI cy.noB CI16fMTY, 
.[{OKTOp TeXHHqecKHX HayK, .[{OUeHT 
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