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Thearticle presentsa line of powerful GaN microwave transistors 
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by "PKKMilandr»JSC, aswell asa seriesof amplifier modules built 

on the basisof these transistor s. 
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E.Savchenko, A. Martynov, A. Pershin, M.Selivan ov 

POWER SUPPLY SYSTEM ELECTRONIC COMPONENTS 44 
i' FOR GaN MICROWAVE POWER AMPLIFIERS 

The art icle presetlts the analytical review offoreign-madeand home­

madeelectronic components used in the design of Ga N microwave 

power amplifier power supply systems. 

Keywords: GaN microwavepower amplifier, power supply system, 

electronic components 

V Solyanik, A. Miroshnichen ko, V Tsarev, N. Akafyeva 
DOUBLE-GAP CAPACITIVELY LOADED SO 

CAVITY RESONATOR FORA MULTIBEAM KLYSTRON 
The art icle provides the study of elect rodynamic and electronic 

parametersof a capacit ively loaded double-gap resonator 

for a multibeam klystron.Theresonator'sdesign features the 

mushroom-shaped structure and ext ra rodsalong the resonator 

perimeter. Simulation resultswereobtained with different sizes 

of t he resonator st ructureelements. 

Keywords : mult ibeam klyst ron (MBK), photonic band gap(PBG) 

st ructures, double-gap capacit ively loaded cavity resonator, 

mushroom-shaped structure, substrate integrated waveguide(SIW), 
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electronic parameters 

1< . Dzhu rinsky 

ON QUANTUM COMPUTERS. 62 
RADIO FREQUENCY CABLES AND CONNECTORS 

PART1 
Theart icle providesthe information on the physical principles 

of quantum computers. Requirementsfor radio frequencycables 

and connectors that are used in quantum computersand support 

reliableand accurate quantum calculat ionsare formulated. 

Keywords: quantum computer, qubit , typesof quantum processors, 

liquid helium, low temperatures 

E.CaB 4eHI<O, A. MapTblHoB, A. Flepuuu-. M. CeJlVl BaHOB 

3KIi CVlCTEM nVlTAHVlSI GaN CB4-YCVlJlVlTEJlEl1 MOlllHOCTVI 
npeACTaBll eH aHallV1TV1YeCI<V1~ 0630P 3Il el<TpOHHO~ I<OMnOHeHTHO~
 

6a3bl (31<5) V1HoCTpaHHoro V1 orevecr seuuoro npoV1 3BoACTBa ,
 

I1 cn ollb3yeMo ~ npa nOCTpoeHV1 11 CV1 CTeMrlV1 TaHV1 5l GaN
 

CBY -yc V1 Il V1T ell e ~ MOll\HOCTV1 .
 

KI1I04eSbie(nasa: GaN CBY-ycV1IlV1TellbMOll\HOCTI1 , CI1 CTeMa
 

nV1TaHI1 5l , 3IleKTpOHHa 5l I<OM nOHeHTHa 5l oasa
 

B. COJl>1H Vl I< , A. MVl pO WH Vl yeHI<O , B. uapes . H. AI<a cj) beBa 
ABYX3A30PH bll1 EM KOCTHO-HArpY>KEH Hbll1 
OlibEMHbll1 PE30HATOP AJISI MHOroJlY4EBOro KJlVlCTPOHA 
Vl CClleAOBaHbl 3Ilel<TpOAV1 HaMV1 yeCKV1 e V1 31leI<TpOHHbie napauer pu 
nsvxsasopsoro eMI<OCTHO-HarpY>l<eHHoro pesouar opa 

AIl5l MHorOllyyeBOrO1<Il V1CTpOHa. Oco6eHHOCTbIO I<OHCTPYI<U. V1 11 

pesouaropa 5lBIl 5leTC5l V1 cnoll b30BaHV1e 31leMeHTa rpV16o B V1A HO~ 

<jJOPMbl V1 AonOIlHV1TellbHbIX CTep >KHe~ no nepnuerpv. nOllyy eHbl 

pesvnsran» MOAellV1pOBaHV1 5l npV1 pa31lV1YHb1X pasuepax 31leMeHTOB 

KO HCTPYI<U.I1V1 peaouaropa. 

Kruoxeaue (nasa: MH orollyY eB O~ 1<Il I1 CT pOH(Mfll<), <jJ OTOHHO­

l<pI1 CTallllV1yeCl<a5l crpvsrvpa. AByx3a 30pHbl~ eMKO CT HO­

Ha r pY>KeH H b l ~ o6beM H b l ~ pe30HaTOp, r pV1 6oB V1AHa5l crpvkrvpa. 
V1HTerpV1pOBaHHble BnOAIlO>I<I<y BOIlHOBOAbl (Vl nB), pe30HaH CHa5l 

yaCTOTa, co6CTBeHHa5l Ao6pOTH OCTb, xapaKTepV1 CTV1yeCKOe 

conpOTV1 Bll eHV1e , 3IleI<TpOHHWe napaMeTpw 

1< . ,!J.>I<YPVl HC I< Vl i:1 

o KBAHTOBblX KOMnblOTEPAX, 
PAAVl04ACTOTHblX KAliEJlSlX VI COEAVlHVlTEJlSlX 
YACTb1 
npV1BeAeHbl CB eA eHV1~ 0 <jJV1 3V1yecl<V1x OCHOBax pafioru xea-rroaux 

I<OMnbIOTepOB. C<jJOpMyll V1 poBaHbl Tpe6oBaHI1 5l 1< paAV10yaCTOTHbIM 

l<a6ell5lM V1 COeAV1H I1Tell5lM . «orop ue npV1 MeH5l IOTC5l BI<BaHTOBbIX 

I<OM nblOTepax V1 06emeYV1BalOT HaAe>I<Hbl e V1 TOYHble I<BaHTOBbl e 

BbIYI1 ClleHV15l . 

KnlO4eSbie(nasa: I< Ba HTO B bl ~ I<OMnbIOTep. l<y6V1T. TV1nbl 

KBa HTo B w x n pouecCOpO B , >K V1 A K V1 ~ re ll V1 ~, HV131<V1 eTeMnepaTypw 

," 
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CAD I CAE C~CTEMblnpOEKT~POBAH~~ 

S.Skovorodnikov, D. Semenov C.CKOBOpOAH MKoB,D,CeMeHoB 
r ~
 

PROSPECTSoFOR THE DEVELOPMENT OF DOMESTIC CAD FOR 
CALCULATING THE MAIN ELECTRICAL PARAMETERS 

OF FERRITE MICROWAVE DEVICES 
Thearticle discussesthe problemsof designing ferrite microwave 

devices using modern CAD systems and the prospectsfor developing 

domestic CAD systems for calculati ng the main parameters 

of th isclassof devices. 

Keywords: ferrite microwave devices, circulator, resonant filter, 

phase Shifter, switch, saturat ion magnetization 

TEST AND MEASUREMENT 
S Revutsky, V, Maskaleva, P Nikolskaya 
((0BZO RII VECTOR NETWORK ANALYZERS: 

25 YEARS OF CONTINUOUS DEVELOPMENT 
Theart icleexamines the development stagesof «ob zor»vector 

network analyzers model rangeand "PLANAR» companyfuture plans 

in the field of designing devicesfor measuring the parameters 

of microwave systems. 

Keywords: vector network analyzer, complex transmission and 

reflection coefficient meter, S-parametersof four-pole network 

1< . Epifantsev 
PROSPECTS FOR VIRTUALIZATION 

AND MULTISENSORIZATION OF DOMESTIC DEVICES 
FOR MEASURING SHAPE DEFECTS 

Thearticle discusses promising domesti c developments 

of cont rol and measuring equipment designed to measuregeometric 

parametersand control t he quality of products A prototype 

of a roundnesstester isdescribed, implementedon the basis 

of an adapted opt ical sensor of a computer mouse 

Keywords: multisensority, automation, roundness tester, 

profilometer, import substi tution 
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1< . Epifantsev 
STUDY OF THE INFLUENCE OF THE ERROR INSETIING 80 

THE ANGlE OF INCLINATION OF THE CONTOUR MEASURING 
MACHINE DRIVE ON THE RESULT OF FINAL MEASUREMENTS: 

AVECTOR FOR IMPROVING THE VERIFICATION METHODOLOGY 
Theart icle studies the influence of theerror in setting theangle 

of inclination of theX-axisdrive of theContracer CV-3100 contour 

measuring machineon the measurement results. Practical 

recommendat ionsfor adjusting theverification methodologyand 

optimizing thedesign of thedevicehavebeen formulated 

Keywords: contour measuring machine, X-axisdrive, verificatio n 

methodology, contour st itching, goniometer 

ARTIFICIAL INTELLIGENCE 
A.Zalischuk, V.Nenashev, A. Sent sov, M Belikov 

RESEARCH OF NEURAL NETWORK METHODS FOR 84 
CLASSIFICATION OF THE EARTH'S SURFACE 

Theart icle considers five different convolut ional neural netwo rk 

modelswh ich were trained and tested. The input data was 

a set of satellite images RSI -CB256 of the Earth'ssurface 

The resultsof the study areapplicable in such areasasmapping, 

urban planning, protect ion of populat ion 

and territoriesfrom emergency situat ions. 

Keywords: deep learning, convoluti onal neural networks, land cover 

classificat ion, automatedonboard cont rol 
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1< . EnV1¢aHLjeB 
~CCJlEAOBAH~E BJl~SlH~SI YrIlA HAKJlOHA np~BOAA 

KOHTYPOrpA<!>A HA PE3YJlbTAT KOHE4HbiX ~3MEPEH~~: 

BEKTOP COBEPWEHCTBOBAH~SI METOA~K~ nOBEPK~ 

Bunonueno II1ccne,aOBaH lI1e Bnll1 ilHlI1il norpeWHOCT II1 YCTaHoBKII1 

yrna HaKnOHa npasona OC Il1 X«o-rrvporpaoa Contracer CV-3100 

Ha pe3ynbTaTbl ll13MepeHII1ti1 CepopMynll1 poBaHbl npal<TW1ecl<lI1e 

pel<oMeH,aaL(1I1111 no KOppeKTlI1 pOBKe MeTo,a Il1 KII1 nOBepKII1 

111 OnT 1I1 M1I13aL( 1I1 111 KOH CTpyKL(1I1111 npnfiopa. 

Km04eabie (noaa: «o-rrvporpao npnson OC Il1 X, MeTo,a Il1Ka 

nOBepKII1 , CWII1 BKa I<O HTypOB, vrnouep 

~CKYCCTBEHHblli1 ~HTEJlJlEKT 

A.3aflV1 LL\yI<, B. HeHaweB, A.CeH LjOB, M. 5efl V1 l<oB 
~CCJlEAOBAH~E HE~POCETEBbIX METOAOB 
KJlACC~C1>~KAI.\~~ 3EMHO~ nOBEPXHOCT~ 

B pabore 6blnV1 06yYe Hbl ll1 npor ecrnpos aau nilTb pa3nV1 YHblX 

Mo,aenetil CBepTOYHblX HetilpoHHblX cereu. B «a-ectse BXO,aHbIX 

,a aHH~xV1cn onb 30BaHHa 6 0p cnY THV1KoB~X CHII1MK oB 3 eMHotii 

nOBepxH oCTV1 RSI-CB256. Pe3ynbTaTbi V1 ccne,aOBaHlI1il npll1MeHV1Mbl 

BTal<V1X cepe pax AeilTenbHOCTV1 , I<al< xaprorpao nposauae. 

roponcxce nnaHV1poBaHV1 e, 3aUjV1 Ta HaceneHV1il V1 TeppIl1T OpV1ti1 

O TYpe3B~Y atilH~x cV1Ty aL(V1ti1 . 

Km04eabie (noaa: rny60l<oe 06yYeHlI1e , CBepTOYHble 

HetilpoHHble CeTII1 , l<naCC ll1ep Il1 KaL(V1 il 30H3eMHotii nOBepXHOCTII1 , 

aBTOMaTII13 V1 pOBaHHbltii ooproaoako urpom, 

nepeaepsee AneKce~ JleOHI1AOBI<14, A . T. H. 

nOpTHO~ Cepre~ JlbBOBI<14 , A . T. H., npo <jleccop 

Ca30HOB Bacl<1nl<1~ BI<1KTOpOBI<14 , A .<jl.-M .H., AOLleHT 

Cl<1rOB AneKcaHAP CepreeBl<14 , aKaAe MI<1K PAH , A . <jl.- M. H., npo<jleccop 

(rnaB H b l ~ peziaxrop) 

TenbnyxoB AMI<1TPI<1~ BnaAI<1Ml<1pOBI14 , A .T.H., npo<jleccop 

Xa4aTypAH ApyTiOH ApyTIOHOBI14 , A. 3. H., npo <jleccop 

~BeTKOB Banepl<1~ AHaTOnbeBI<14 , 4n .- KOp p . PAH , A . 3. H., npo<jleccop 

4epeneHI<1H BnaAI<1Ml<1p AneKCeeB1<14, aKaAeMt'11< PAH , 

A . <jl.- M. H., npo<jleccop 

•~ 
Wax HOB BaAI<1M AHaTOnbeBI14, 4n .-Kopp . PAH , A . T. H., npo<jleccop 

.'IWnaK Bacl<1nl<1~ BI<1KTOpOBI<14 , 1<' 3. H. .. 
5lKyHI<1H AneKcaHAP CepreeBl<14, 1<' co u n on . H. ~ 
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