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SYNCHRONOUS BUCK CONVERTERS WHEN SLOWING DOW N PULSE EDGES 
TI; developer of w,itcnerl modepower supplies il forced to find acompromisebetween 
hlq I effiCiency andlow inetjereoceIn[he high req uency range AnalogDevices 0iers the 
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M Ma kushin M Malww lt1H 
POWER ELECTRONICS TRENDS SO TEHAEHIl~H1 PA3B ~m1Sl 011l0BO~ 31lEKTPOHlo1Klo1 

The article h,I'eais the prospects in me [ield of power sermcendoctors The prevailing sil- Pa ro~a rp HB,llO lC " nepcner HBbI Bc¢epe ~tOlllHhl:( nonynpoeOAIl11KOBbiXnpil6opOB fOc
ICon deviCes will b~ replaced by CaN and SiCdevices. It IS possible 0 develop a niche nOAITllYlOlllile (e\1't3( ><peMlllleBble np~60 pbJ 6YAVi 3J UelllaTb c~ Ga'J- ~ S i(·np~6op awl . 

0- Ca on-51( 'evicesc mblmng the advantagesofborn technologiesand plOmising to eOJIJO:+:HJ DalBIil~e ceKlOpai1PI\6opOB 1I1n, 'wN-!!o SiC", LOBMeuLl lOI!111X1l0CTO~ lIl1Ba 

becomeJprogre\\lve rendil theDelli 0 power semlcondu tors developmen o6€~x :exHor.or ~~, ~ oO€U1alOulero CTalb nepmemlBHblMH.lnpaBr.~ Hlle M pa1R ~ I ~ A I)Otll 
Keywords: CaN:II1USIC dev ices power electronics market	 HblXnonynpoBollHI1KOBbiXn p~ 60 po B 

KnlO4eBbie rnosa: GaN HSi(-np,,6op;,.:,PbllWK ClInOROl1 ,r.eK rpoH~ K~ 

C I<ueck , A Bukv in X. I<yel<,A 5 Y l<BIt1H
 

COMPARATIVEEMI TESTS OF TRADITIONAL AND SILENT SWITCHER 58 CPABHlo1TEllbHblE lo1CnblTAHlo1Sl HA rEHEPlo1PYEMblE nOMEXlo1
 
SECONDARY SWITCHED MODE POWER SUPPLIES lo1MnYllbCHblX nan HAOCHOBE TPAAlo111lo10HHOro nOAXOAA 

Ine ar ~ ic'e anJI'{zes til useof ~ll e'i t WI cher technology -rom/Ina gDeVices insecondary lo1 TEXHOIlOrlo1lo1 SILENT SWITCHER 
switched mode powersupplies It isnotedthatthl> technologycanslQmDcantlyle(luce the PaCCtIOTpeHo rrpmAeH€ HH€ l eXHononm Silent Swi cher KOMnarl1111 Analog Devices 0 m,l 

elect/OiTIdgnetic Interfe/eroceqener tedby secondalVSMPS and incr asethenefDoency. nynb{HblX,11104rl11KaXOTOpl14110rc mnaHHq (YlB l1) OTMe'ieHG, '110 AaHlo~ TexHononlA 
Keywords: l "Condd'l ' switctled mode power ,upply,Silent SWitcher technologv. nOlsonAel 111 '1lllenbHG'{, eMwm )neKlpOwrHI lHbI nOMeXl1 COll1aSaeMbli' 'IBn. 

elec romag neticine erence, efjioe. cy	 v. nOSbililbfiXKnit. 
KnlO~esble cnoaa: v, Mnynbcfibl~l il ( ro" HK BTOP 14Horo mH HllQ, Ti'XfiOnCrv,q )llent 
Swi chel, lIli'KlpOMarfil1T llbieilOMeXv. ,Knn 
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HOWTO CHOOSE INRUSH CURRENT LIMITER AND CIRCUIT BREAKER 62 KAK BblliPATb orPAHlo14lo1TEIlb nYCKOBblX TOKOB lo1 nPEPblBATEllb
 

FOR SWITCHING POWER SUPPLIES IlEnlo1 AIlSllo1MnYllbCHblX lo1CT04Hlo1KOB nlo1TAHlo1Sl 
lhei1r Licle d,sculsesan ef[ec I;esolutionto mlnim ll~ lransll!l1t currents inswitching power B C1 alb!' pa'l lorpeHo 3¢4\eW1BHOl' pewcHI1e Anq M111111MHlauv.v. nepexoAfibrx 1 ~os 

III lies- theuse ofaninr u\hrurrenr limiter inco mbination wi ha( IfCUlt I)leaker Recom' o lMnynbcHblxV.(104 Hf1I<JXn~ra H f\q - np"Mefii'H"e orpaHH4H1eM nYCK06b1X T KOBB(0

rnendations on theselecuo I ill the mainparameters of these devilesare proposed 4e TaH~ f r npepssareneu uenH npei\nO;;:e,lbI peKOI.Ie I IAaU~H noIlbloopy Ol fiOBfibiXnapa
Keywords: Inlushllilrentlimitel circUlllJreak I, switchingpowel ,upply. miniature uerpoa )T IXY T pO~CTB .
 

mClIit breaker (Iv CB) KnlO4eBbie cnosa: orp, HWI,UeJ/l,nycKCBbiXTO KOS, npeObisaTenbIleml, : ' Ml1 yn bcHbI~
 

~K104 H~K n~la H ll~ , aB 10MaTlI4ecK H ~ !.t'IKponpepblBarenb
 

V. Ezhov B. E>KOB 

MORNSUN SOLUTIONS FOR POWER SYSTEMS IN SMART APPLICATIONS 68 PEU.lEHlo1Sl KOMnAHlo1lo1 MORNSUN AIlSl Clo1CTEM nlo1TAHlo1Sl BYMHblX 
.mRN SU~: offer> awide ranqe01high-effectivealllil owco\! components for power sup- nplo11l0>KEHlo1SlX 
plies I smarI.\y,terns ,E well ascustomized solutions Tllearticl revi wsthecompanys KOMnaHI q MORNSUN npeAnaraeT WHPOXfII1 BbiDOPBbKGKOJQKjJeKl l1SHbiX1\ Hl'AOpOI V,X 
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TEST AND MEASUREMENT 

M . Piskovat skov 
THEUSEOFITECH IT6000CPROGRAMMABLE POWER SUPPLY 

FOR HALL EFFECTTHRUSTER TESTING 
Wilen le'llOgaHall E[ecl Thru,ter used to pro~1 spacecrafTahigh power sourceISneed· 
ed IIEl Ha ersIT6000Csenesbidlrec I nal r gram nable DC power supplieswnlch are 
[ullymel the requIrementsand conditions of,uth test 
Keywords: Hall ellec Thruster. ITEGt. programmablebidirectional jX1l'ier Ii pply. energy 

recovery. pro ecuon delo time 

IN FOR M AT IO N AND TELECOMMUNICATION 
SYSTEMS 

I. Koptelov, S. Nazarov, M. Erm olova 
HIPERCONVERGED VIRTUALIZED INFORMATION SYSTEMSBASED 
ON HORIZONT-VS VIRTUALIZATION SOFTWARE AND HARDWARE 

COMPLEX 
TIle all.clediSCUSSes the00S5101l1t'l 01 blJ llulng nyper cnvergedsystemsonthebasisof Hor
IZOn VSvllluallza Ionsoftware sno hardware complexused aspallOf tilecompuroqInfra
structure ofMOSlOW RegIOnal ( 1IIloms,whir11 isunde r~o i ng mcdernzauon. 
Keywords: iI\'perwnverged In'raltr llCture information Visualization anddataprotection 

• Ofllom-VS 

CIVIL ELECTRONICS 

Yu. Myakochi n , M .Biryukov 
MILLIMETER-WAVE RADARS FROM PKKMILANDERJSC FOR AUTOMOTIVE 

AND SECURITY APPLICATIONS 
Theartclere'liews mera qe ofdevicesfr mr>KK lIa ,del J5C Includingautomouve radar. 
cal safet control unit, ,ingle beam radar andmicrcw,we tlansceiversdp\ign;"J fnrulein 
Mvanced Dr iWr-A5\istall(e S'l st~ml (ADAS), trafli' control, penme erguard object velou
tyandrange cetelmlnatiollsysteml 

Keywords: automotive Iadal, (al ,afetycontrol unit,mluowave tran\(elvel 

AUTOMOTIVE ELECTRON ICS 

ETHERNET ISTHE KEYCOMPONENTOF MODERNAUTO MOTIVE 
TECHNOLOGIES 

Thearticleconsiders lie.J lJlOl1IOliVe : rrrernet applicatiOns. It isnoted that Keyslgllt teen
nologiesisready (0 ollel a[ull rangeof solutions or automoliveEthelllet Les mq. 

Keywords: autornotveEtherne , testing.AdvanCe<! Dnver'!\ssls:anceSystems(ADAS) 
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74	 n p ~ M E H E H ~ E npOrPAMM~ PYEMOro ~CT04H~KA n~TAH~S! 

ITECH IT6000C AilS! ~c n b I TA H ~ ~ AB~)I(~TEIlS! C3<ll <ll EKTOM XOIlIlA 
n p ~ njX1BelleH~ l i ~ Cll i>l ta H~~ IlB~l': lllen~ ( 3 ,~qle KTOM xonna. ~cnl),%Jye"lOra A/l~ n p ~ 

BelleH '1~ Gt\Blu<eHliC KOC M ~ ~ec K ~ X annaparoe. Hco6xOll11M; I[TO~H ~K n~Ta H llq BblCOKOfl 
MOII\HO II KO",naHllQI1 FCH npeA/laraeTllByHanpasneHHble nporpalJl.l llpyClJiJI .K TO ~ 

HIIKII n~TaH II ~ nOaOqHHOrO TOKa cepll;1IT600OC. KOTO ue nOnHOabiIJ Coo18elGsylOf 
Tpe60BaHllqM IIycnOSI ~M rarer pona 1IcnbnaH I\~ 

KmOlleBble CIlOBa: AB~ )I( ll!enb ~ JijJ¢ex 0 • xonna, ITECH.n orpau 11pye IbI;1 
ABytlanpaaneHHbl1l II TO~H 1KIII TaHI1QpereHepa l\IIQ' Hepnm BpeMQ JalleplKKll 3<lII\I1T 

L-1HlIlOPMALJ.L-10HHbIE
 
L-1 TEIlEKOMMYHL-1KALJ.L-10HHbIE CL-1CTEMbl
 

1!1 . I<omenoB, C. Ha3apoB, M. EpMOflOBa 
76	 r~ nE PKO H B E P r E H T H b I E ~H<llOPMAL~~OHHbIE C~CTEMbl 

CB ~ PTYAIl ~ 3A l.\ ~ E ~ HAOCHOBE npOrPAMMHO-A nnAPATHoro 
KOMnll EKCA B~ PTYAIl~3Al.\~~ "roP~30HT-BC » 

PalOhl lp.1ll<leJ(Q80 l MO~ II(}(Tb no apoell ~ Q HlOepKOliaepreffTHbiXC ~(Te M lIabale nDO 
rpaMMllo-annapaTHoro KOMnneKca B'1pTYaIlll la~~~ (nAK) ,rOpI'JOHT-BC", ~cnonbl 'ie ~loro 

Bc aae a bl 'I ~CJl ~TeJ1bHO~\ ~HlwaaDY'TYPi>l MOCKOBCKO~ o{)naClilo;1lat,lO;;(1I11, K or orl<i ~ 

nOABe p raeTc~ MOAepHlll<W1H 
Kll104eBbiecnoea: nlnepKGHBepre llTHa~ ~ lI rPDaCTPY'KTYpa , S fGfanH3<I ~IIQ v. JaU\IlTa 
IlII¢opMa ' ~ H, nA~ "rOpIBOHT-SC» 

3IlEKTPOHL-1KA rPA>KAAHCKOrO HA3HA4EHL-1H 

10. M >l I<OYiI1H , M . DiI1plOKOB 
90	 M~IlIl ~ M HP OBbIE PAAAPbl AO "nKK Ml-1IlAHAP" AilS! np~M EH E H~S! 

HAABTOTPAHcn OPTEl-1 BC~CTEMAX 6E3 0nACHOCT ~ 

PaccMorpell PM n )~60po B rpynni>l KG naH~ f' AO "nKKMv.n aHI1P' - aBTO M06~nb Hbl fl pa
nap. 6noK ynpaBn eH l1~ GelonacHoCTb,. aBTOM0611nQ ~llHD . \,~ e BCI ~ pa.'lao ;\ CBl i-npI1CMO
nepe)1a l' l~ ~ v. - npenHal Hd'leHHblx An~ pedn~JJl1~" : PY II K l\\1 ~ liHTenneK1Y nbtlllll wne
'.'bl nOMOWlt BOIlHleniO (Ad ancedDri er-.A"ist"10Ct ~ys tem s. A AS)HnOCTpOeHflQ cv.aelJ 
KO IH fl()n ~ AOp<l!<H Oro rpa¢HKa ox paH I ~ nepl1MeTpa, on peAene ll ll~ CKlJpoa l1 HLlaIlbHQ 
CTf! ObbeKToB 
Kn lO~eBble CIlOBa: a 8 To MD6Hn bY bI~ PMap, 6nOK yn paB .nCHI 1~ 6elonacllOc bKI 
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96	 ETHERNET - KIl104 EBO~ KOMnOHEHT COBPEM EHHbl X 
ABTOM06~llbHbIX TEXHOIlOr~~ 
PaccM T eHOnp ~ MeHe H~ e aB TU t,l06~,l bHoro Ethernet OTMe',eH . ~TO KOl,lnaHI1G KeYSlQOt 
Technologies rOTOBa npenno);(,m (BOHI.I JaKa 4~ Ka I rlOn H bl ~ Ha60p pe lUeH l l ~ A/l~ recTl"-

OlliMHI aBTOM06~nbHo ro Eloernel. 
KillOIleBbieCIlOBa: arc ' 0611nb ll bl ~ i: hemet rea"posaHlle ev,CTeMbI nOt.lOlU;\ 
Will TenH)(Advanced Dr lver- sstance Systems,AOIIS) 
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ELECTRONIC COMPONENTS 

M . Soko lov, V.Ezhov 
WIMA FILM CAPACITO RS: 

ELECTRONICCOMPONENTSWITHAN IMPECCABLEREPUTATION 
WIMA film '.,l pi,utl1f>are designed[or use In dWiderangeofapplications il partICular In 

power 111 autornoti eee<. lronies lighullg s'll term, medical eauiD en, telecommunica
10115.Along with tanllard prod CISthecompany flelscustomIzed ,olutlon, The artide 

wnsidersthe fUll lange ojca\lwtOiS manufactured byWI 1A 
Keywords: film capaCItor, SMDcapa,ilor,polyethylene terephtha late (pm polyelnylene 

naplMldlate(rCN),polyphenylene sulphide (fiPS), [oil [apaOlOr,metallized capaci tor, 
snubbercapaciwr, ~10 opa ltor, DClJn ~ capacitor, Powe rB I()c~ 

MICROWAVE ELECTRONICS 
V. kochern asov. S Din ges, V. Shadsky 

MEDIUM ANDHIGH POWER MICROWAVESOLID-STATE SWITCHES 
Part I 

The a!licl rev i,'Wsmediuman .11 , h power min 'Navesolid·slateswitches rneInforma
lionh provided on the Ie ures [various types o[these deviCes. 

Keywords: miclowave switch, fieldf.(WI ransistor, pin diode 

1<.Dzhurinsky, V. Bataev 
US mmCONNECTORSFOR 0- 90 GHz FREQUENCY RANGE 

Tlw allIe e levlews the deSign. elec IKal earsmetersand nornendature ol l}S mm con
nectors (£-conl1e([or) [or(}-0 I Hz [requenc'ilange developed in2014-2018by awO/kili 
9rouPconsisting ofIpecia1rsts[romRosenberger, Rohde&. ~ ( hwar z.Spinneraswell as Cer
man Natioll3l etrology Inl lllule 

Keywords: plug connector socketronnec or,m,(JiJWdVe; ngr 

DESIGN SOLUTIONS 
O. Barinova 

HOW TO CORRECTLY PREPARE PCB DESIGN FOR MANUFACTURING 
1he arlic lere'lleWI Ill' typicalPC Bdesign euors leading toproduction Itageissues The 

man PCB parameter> ale desrubed IVhilh ,llOUldbe loeD,led whenoroennq 'or it, man 
u!aClule t co n~iders t er alonl lorpossllJledillit.uities inconver in, thedel ignIn

10CA lvI s'{stem 
Keywords: punl, ( il(l)' boards. ,'CBde,igning deSignpreparation tape ou , 

IIIJnllraCUllngoriler 

CAD/CAE 
A. Pet rovichev 

ELECTROMAGNETIC ENVIRONMENT ANALYSIS USING SOFTWARE TOOLS 
Computer simulation 1\ lise110 predict theelertromagne Ir environment and Identi[Ythe 

ISluel at thedesign ~ ep When (homingtheIlmulat,on soi wa re thedevelopersho uld 
take in 0 account anumber OJ [altOII elp('(idlly'hetool rune ionality, compl •ational ac· 

curacy and reqUired computer power 
Keywords: eie<lrom. gnellC environment . elel romagnetic interference limulallon 
three'dlmensional mlllJell, material plopertylibraries, Maxwellequations,computer 

power 
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1t13AATEflb It1 Y4P EAIt1TEflb - PIt1 lJ,«TEXHOCClJ EPA» 
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iflABHbl i71 PEA A KTOP : A Cf1roo 
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PEAAKTO Pbl PA3A EflOB: B. E)KOB. H.Enf1ceen, It1 KOKOpE'Aa. B.M e ~l nVl l.l en 
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KO PPEKTO P: A. fl Y>KKOna 

KOM nbIOTEPHA51 BEPCT KA: A. He 6onb CI'1 H, 0 OJle~H I1 K O B 

31lEKTPOHHASl KOMnOHEHTHASl 6A3A 

M CO KOflOl3 , B. E>I(OB 
102	 nnEH04HbiEKOH,llEHCATOPbl WIMA: 

3flEKTPOHHbiE KOMnOHEHTbl CfiE3YnPE4HO~ PEnYTAl.\~E~ 
nneHO'IHbleKOHlleHCJTOpbl WI rl p"1lHd3Ha~ eH bI An~ np~MeHeHl l~ 8 UJ llPOKO!.! CneKTpe 
n p~no)t(e~~ v. , B4aCTHOlTHBC\lnoROV. ~ aBTolvlo61·'nbHoH JneKTpOHHKe,rsrreuax OCBeUle
HI1 ~ . lJell ~1 11 1 H(KOM OtJOPY/lOBaHIU~ . Tene KOMIvlY H~ Ka H~X H ~AY co CBHAapTHhlMIl 113

Aen IIAM~ KO lvlnaH ~~ npetlnaraeT r.aCTOM~lHI , BoHr hie peweH ,l~ Bcrane paCC IvIOTpeHa 
n o nHa~ HOt.leHKnJTypa KOH eHcaropOB. BblOYCKaelvlUiX~o l.lnaH ~ e il WIMA 
KJ1IO'leOblecnoaa: ~ne lll14H I~fl KOHlleHCamp, SMD KOHlleHcaT0IJ, 
nor. ~JTl1n e H re e¢ranar (PET). nOml T~neH Hai\lT illi aT (PEN). oo n~<j)eH ~ne ll (YllbClJ~/1 (PPS). 
1!IOllbflpo Ba H ~ b1v. KOHlleHcarop.Me Tan n ~ ~poBaHHbl ll KOHlleHCilTop, cHa66ep,erC} 
KOHl\eHcarop, KOu/1eHCalOpDC·Link, PowerBlock 

CBl.J-3J1EKTPOHLilKA 
B. I<OLJ eMaCO A, C. A V1 Hrec, B. WaACI( V1 r11 

108	 TBEP,llOTEfl bHbIECB4 -nEPEKflI04ATEfl ~ CPE,llH E ~ ~ son uuoa 
MOLUHOCHI 
4am l 
PaccMDTpCHI" TBepAoTenbHblp. CB ·nepeKll 4,11eml CPi'JlIICI1H0 nhWOlo' '!OWHOCHI f1D~

BetleHl \ I H '~OP M '] 1 1H ~ 06 ac06eHHomxpawI'IHbiX TI1ll11BraKllXyCT poi'ClB 
KnIO~eBble cnooa: CB'1 -nepeKIlIl)'·iarenb. none B O~ TpaHlllcrop, pin-i11101l 

I< .A>I<YPV1HCK V1J!l , B. 5aTaeB 
114 COE,ll ~H~TEfl ~ 1.35mm,llflSl PAfiOTbl B,llMnA30HE 4ACTOT0-90 rru 

aCCMOTpeHbI KOf! lPYK ll~" . ]nenp~Y eCK lle napa".'eTpl{ v. ItOI.1eHKnarypa COetll ~ H~ Te ' 

nef! 135 I11 Ill (konnee or) l pa60~ H~t I\l1anaJoHoM -acrot 0-90 Itu pJJpa60rdHHblx 
B201 ·1 -2013 ronaxpa60'jeli rPVlln01l , L0110~ We ~\ ~ .' cnellllanl1CToBHe!J ell K~ X K M l1a ll \"~ 

Rosenberger Rohde iI. SchwarzII Spinnel a1dKXC" all~I OIH rtbH or o MeTponor w'ecKoro ~H
m nyTa re MaH\111. 
KnIO~eBbie cnosa: AunKJ pOleTKa ( BYIHlanaJOH 

KOHCTPYKTOPCKLilEPEWEHLilSl 
0 5apV1 Hosa 

11 8	 KAK nPAB~flbHO nonroroaan npOEKT nE4A THO~ nflATbl 
K npO~3BO,llCTBY 

np ~ Be/1 eHl:1 IHm14H IeOWl1bKll KOHOPYKl11U1 ni?4a rHUiX nnaT(nn), npll00!lllUl\le K npo
6net.taMnpt ItX ~JroroBn' > H f\~ . On~CJH bl OCHOBHble napaw'Tpl~ nn.K(llOpble He06xoAHl,/1l 
YKJlaTbnpll o!jJopMnelll'll laKa la III 1m rOBllCHI1C Pacc MOTPeHbI np~YIlHbJ OOI MO)l(HI,X 
w p'!IlHeHIIIInpl'l KOHeepTal.1~1t npOeKld RCAM-(ltUeMy' 
Kn lO~e o ble cnooa: nC'laTHble n03Tl>I, npoe« ~po BaHl :e lle4JrH IXnnst.nonroro esa 
nooena. repe/1a41Rnpol'JBOI\CTBO JJKaJ ua~ JroTOBnell lt ° 

CLilCTEMblnpOEKTLilPOBAHLilSl 
A. neT pOB\I1 4eB 

122	 AHAfl~3 3flEKTPO M A rH ~T H O~ OfiCTAHOBK~ C ~cnOflb30BAH~EM 
npOrPAMMHblX CPE,llCTB 
Ilnq roro ~r0 6br Ha srane npc eKT lt poBa ml~ cnporHOl flpOIkITb ,neK O ~ ar H~T1,YI() o(,ua
HOBKy 1 OblRB\1lb npo6nel.\I,I flD\lMeH9iOT KOMnblOTepllOe MO/lem'polkIHlle np ~ ' Bbl60p 
nporpaMMHblx (Pf,l\C1ij AO~ l.! Olle.n ~POB HH~ OaJpa60TI W<V ne,~yel ','-l IHblBaTl: pill\~'laK
ropoe, B'laerHOCli! I~YllKUllQHilnl:llble B01 MO)t( HOCT\1flp()rpaM1~l:J TO'jllOflb f\1t.YeTa, Tpe' 
6yellilleBbl4lKm1TenbHble pec'IPW 
KnIO'IeOble cno oa: lneKTpo lvlarH~T HaR o(irraHoBKd. )neqpOl~a r HII1Hble nOlvleXll. 

OIl€m rpOBaHHe. T xMepHble1.40 env-.ulluml0reKuceO ~lC1B IvIdrep~aIlO B , ypaoHcH Iii 
MlKCBeJ1nJ. Bbl4 flCnHTeJ1bHblePf'CYp " 

PEKfl A M A 

A Vl peKTOp n o pa3BVlTVlIO : r flo r VlH 06il I rec ntb@elec J onlC~ IU 

3aM . AVlpeKTOpa n o pa3BVlT Vl IO: O. Cal1V1Koeil I aliko va@eleetronics .ru 

Me HeA)Kepbl no peKn aMe: I I Kap~ K vlH a I IP(- kn igl@elec t mn lcs .ru. 

o flilopeH1beed I nano@tcch nosphela r u 

n OAnIt1CKA: E 3avi ,OBd I l11agazrne@t echnosphl.' ra ru 
C6b IT: A Mer nOB I Silles" electron ics ru 
www.electronics.ru : eli b rary.f"u; www.e .lanbook .r u 

A APEC PEAAKlJ,1t11t1 

MOCKBa . yl1 Kpa( HOnpOl1eTdpU(J il, 16, CTfl .2 

R 125319, MocKea. al ~ 911redaetor@elecLrorllcs.ru 

.. t 74' S 234-0 11 0 +7 495 956-3346 

3flEKTPOH HKA II AYK,\ ! n XllO n Of"II H 1611JU[ C	 :0.128 (00 89) 2019 8 

mailto:911redaetor@elecLrorllcs.ru
mailto:l11agazrne@technosphl.'ra
mailto:IP(-knigl@electmnlcs.ru
mailto:alikova@eleetronics.ru


.

MANUFACTURING EQUIPMENT 
AND PROCESS MATERIALS 

S11. Sarn ov sky 
FOX, PUMA, TARANTULA: FLEXIBILITY ANDADAPTABILITY 126 

AREALMOST LIKE INA LIVINGNATURE 

E.I\ st a k hov, A .Ast akhova , P Tsarin, I. I<o lga no v, S Go robe t s, 
A. Dy m o va 

THEUSE OFNEW POROMERICMATERIALS FOR THE NEEDSOF VARIOUS 130 
INDUSTRIES 

The 01 ide desc ribe, p ld~tl c foam matenal, based on polyteUanlioroethylene and ul ra
high rr01u ilar weight polyethyleneproduced by Oonin,k Fil ter,group It plesentsthe in
[ormation un tl,r propelties arul ilppll c.UHlIIl of hese01,1enals. 
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polyethylene 

ECONOMY + BUSINESS 

G. L v in 
FINANCIAL SUPPORT OFMFPPiP. REAL PRACTICE 136 

A . Fo m ina 
DIGITAL TRANSFORMATION OF RADIO ELECTRONICS 140 

The ar ie te presents theresul s(fDIQltal Transformation 9fRadioElecTJOnics' s udywhICh 
IS an at ernpt tosummarize thenl, t relulGO[digital economy[ormation ill thepeklo[ ra' 
dinelecuonle\ 
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