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B Ca30HoB, P EPOXV1 H, B,Cepos. M We6naeB 
PA3PA50TKA OTE4ECTBEHHbiX npOrPAMMHblX CPEACTB 
lI>~3~4ECKOro npOEKT~POBAH~Sl ~ BEP~lI>l'1KALll'1l'1 

Lll'1l1>POBbIX C5l'1C 
MiYWM, M,B, !l OMoHocOBa Bcoct ane «ooncpauwn. 

B03rnaBnileMOIll MHTll MiIl3T, ~a 3 pa 6 tusaer TpW KOMnOHeHTa 

CAn p CGiIle wHCTpyMeHT epw3wleCI(oro CWHT sa. wHCTpyMeHT 

pacvera napa3wTHbiX napaverpoa WyHwBepcanbHylO 6a3Y,aaHHbIX 

,an il xpaHeHwil wHepopMauww 0 pa3pa6aTbiBaeMOill iIlC Bcran.e 1 
paccMaTpwBalOTcil 3a,aaYW, peuraev ue BXOIIl' IlblnOnHCHWil 

,aaHH OIll pafiot u . 

KIlIO'leBble cnoaa: CAnp , wHCTpyMeHT epw3W-IeCKOrOCWHTe3a , 

wHCTpyMeH Tpar-e ra napa3wTHbiXnapav er poa, yHwBepcanbHail 

6a3a ,aaHHbIX 

A CTeMnI<OBCI< V1 V1 , E l<o>l<eBHV1 I(OB, EDeM V1,D,OB , 
P,Conoaeee , D,Teru.nvxoe, n fl epeaepses. B kapraui es , 

B,DO>I<,D,eB, iI1 , Ha3apOB, A,TpeTb5'l I<OB 
cnELll'1AJlbHbIE Bl'1Abl AHAJll'13A AIISl COBPEMEHHblX l'1C: 
Bbl30Bbi HAHOMETPOBblX TEXHOJlOrl'1~ l'1 npl'1MEHEHl'1E 
METOAOB l'1CKYCCTBEHHOro l'1HTEJlJlEKTA 
Bcrarse npencrasneu 0630Pcneuwall bHblX BW,a OB aHClJlW3a 

,an il cOBpeMeHHblx iIlC, xor opue YYW 1blBaloT101 l(We 3ep epe l<Tbl, 

KaK na,aeHwe H a npil ~ (eHWR BWWHax nW ;dHWil , 3nel<TpOMwrpaL\wil 

WHapyweHwe uenOCTHOCTW CWfHanOB, PaccMoTpeHbl MeTo,abl 

pednW3aL\WWcneUWdnbHblXBW,aOB ananusa BwHCTpyMcHTax 

npoexrnp oeaana. BTOM LJ wcne c npWMeHeHweM MaWW HHoro 

06yYeHWil , 

KIlI04eBbie cnosa : CArIP, wHcTpyMe HT npoexrup oaaana. 

iIlC,aHanW3 na,aeHw il Hanpil>KeHW il , aHanw33ep epeKToB 

3neKTpOMwrpauww, aHanw3uenocruocru cwrHanoB, Hapywettwe 

Tall1MWHra , MeTo,abl MaWW HH oro 06yLJ eHWil 

B,YXV1 H, B, <vxapv« 
4ACTOTHbl~ AHAJll'13 Jll'1Hl'1~ 

nEPEAA4l'1 BCAflP SIMPCB LITE 
Bcrarse paCCMiH flwBalOTCil MaTt'MaTWyeCI<W e Wep w3WyeCKWe 

OCHOBbl par-rera napav erpoa nWHWIll nepeaJYWB3aBWCWMOCTvl 

OT YdCTOTbl , peanW30BaHHoro BCAn p SimPCB lite n pWBO,avl1Cil 

cpaBH eHwe peavru.raros BbI YWCMHWII1 , nonyyeHHblXc nOMOU\blO 

SimPCB Lite WBnporpauve Ansvs. 

Knt04eBbie cnosa : CAn p, yacr oTHbl1ll aHanw 3. BonHOBOI.' 

conpor wsne- menWHWW nepezia-m. MeTo,a rpaHW YHblX3neMeHlOB 

.,
HAY4HbiE CnEl.\Lo1AllbHOcnl, no KOTOPblM Lo13AAHLo1E BXOALo1T B nEPE4EHb BAK :	 J 

2,2,1 Bal<yyMHaA Wnna3MeHHaA snexrpouwxa	 2,2,8 MeToAbl loI nplol6opbll(OHTpOnA loI AloI arHOCTlo1Klo1 MaTeplo1 afloB, 
2,2.2	 3neKTpOHH aAKOMnOHeHTHaA6a3a MW I<P O~ loI HaH03neKTpOHlo1 Klo1 , w3Aefllol(;;, aeurecr e loI nplolpoAHO(;; cpeAbl 

KBaH TOBblXYCTp0(;;CTB 2,2,10 MeTpOflor lolA lo1 MeTpOnOrlo1yeCl(Qe o6eCn eYe Hlo1 e 
2.2.4	 nplo16opbl lo1 MeToAblw3MepeHwA 2,2,11 V1H<jJopMaL1lo10H HO-lo13MeplolTen bH ere 
22,5 np lo1 6opbl HaBlo1r aL1 lo1 lo1 loI vnp aanstouiae cloIcreMbl 
2 2,6 OnTlo1yeC KloIe loI onrvxo-anexrpcauue npw60pbl WKOMnfleKCbl 2,2,12 nplol6opbl, Clo1C TeMbl lo1 lo1 3Aenlo1 AMeAloI L1lo1 Hcl<o ro Ha3HayeHWA Jl-..,­
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V Egoshin, R.Akhm etgaliev B.ErOWiI1H , PAXMenaflil1eB 

KOMPAS-3D FROM ASCON IS APROFESSIONAL TOOl 88 KOMnAC-3D OT ACKOH - npOlt>ECG10HAJlbHbl~ 

FOR DESIGNING TECHNOLOGICAL EQUIPMENT l-1HCTPYMEHT AIISI npOEKTl-1POBAHl-1S1 TEXHOIIOrl-14ECKO~ 

FOR METAL-CERAMIC PRODUCTION OCHACTKl-1 HA METAJlIIOKEPAMl-14ECKOM np0l-13BOACTBE 
KO, PAS- D IS a [ull- jeatured platform for engineersof the domestic KOMnAC-3D - nOIlHo<jJYH I<UVloHallbHail nll aT<jJopMa 

rnerrunica:engineering and electronics industries. When designing Allil II1H>KeHepOS ore-recreeuuoro MaWIl1HOCTpOeH Vl il Vl 31lel<TpoHHolii 

techncloqrcal equipment for theproduction of metal -ceramic npoMblwlleHHOCTII1 . npll1 npOel<TlI1pOS aHlI1111 TexHOIlOrll1yecl<olil 

packaqes this system combines3D simulation tools OCHaCT l< 1I1 Allil npoaseoncrea MeTallllol<epaMlI1yecl<lI1 x xopnvcoa 
w ith the integrat ion of Russianstandards 3Ta cVlcTeMacoy eTaeTII1HcTpYM eHTapVllil 3D-MoAenll1poBaHlI1il 

Keywo rds: metal-ceramic packages, technological equipment , c II1HTerpaUlI1elil pOCCll1li1C I< VlXCTaHAapTOs. 

3D simulation KlllOyeBble cnosa: MeTannoKepaMlI1yeC KlI1e «opnvca, 

TeXH OIl Orll1 yeCl<ail OCHaCTI<a, 3D-MOAellll1pOBaHlI1e 

INDUSTRIAL ElECTRONICS npOMblWIlEHHASI 31lEKTPOHVlKA 
AND EMBEDDED SYSTEMS VI BCTPAVlBAEMblE CVlCTEMbl 

A Bekmachev, A Mikh eev A Gel<MayeB, A MiI1 XeeB 
GKV INERTIAL NAVIGATION MODULES: ANTI-SPOOFING 92 l-1HEPUl-1AJ1bHbIE MOAYIIl-1 rKB: 60Pb6A CO CnYlt>l-1HroM 

AND ENHANCED NAVIGATION CAPABILITIES l-1 PACWl-1PEHHbIE B03MO>KHOCTl-1 AJlSI HABl-1rAUl-1l-1 
Spoofing Of global navigation systemscan lead to location data Cny<jJII1Hr rllo 6anbHbiX HaSII1raUII10HHbiXCIl1 CTeMMO>KeTnpVlSOAVlTb 

corruptio n, w hich isespecially dangerous for air and sea transport KVlC l<a)l<eH 111 10AaHHblX 0 MeCTonOIlO>KeHII1I11 , YTO oco6eHHOonao-o 
Thearti cle discusses the solut ions from "Laboratoriva Microbriborov" Allil S03AYWHoro Vl MopCI<oro rpascnopra. B crarse b6cY)KAaIOTCil 

for autonomous inertial navigation that can resist spoofing. peWeH Vlil l<OMnaHII1 Vl «fl a60paTOpll1 11 MVll<ponpll160posl> 

Keywords: spoofing, global navigati on satellite systems,GPS, Allil aBToHoMHolil ll1 HepUlI1anbHolii HaSlI1raUII1I11 , cnocoouue 
GLONASS , autonomous inerti al navigation , jammi ng	 npOTII1B OCTOilTb cny<jJ II1 Hry. 
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POWER ELECTRONICS 
T Ga ika zyan 

TETHERED DRONES AND THE ROLE OF SMARTPOWER 98 
HIGH-VOLTAGE DC/DC CONVERTERS INENSURING 

STABLE POWER SUPPLY 
The ar ICle discusses the specifics of using tethered drones
 

that ISaircraft t hat receive power from a ground source
 

via a cable Pal li cular atte nt ion is paid to the role o] SmartPower
 

high voltage DC/DCconverters in ensuring efficient power supply
 

for onboard systems.
 

Keywords : tethered drones, ground power stat ion,
 

DC/DCconverters, SmartPower modul es
 

CIRCUITRY 
A. To ka rev 

HYBRID CONTROL SYSTEM FOR MEMRISTIVE ARRAYS: 106 
DEVELOPMENT OF AHIGH-LEVEL SCHEME 

AND IMPLEMENTATION PROSPECTS 
The art icle proposesa memristive array contr ol architect rethat 

allows wor king w it h passive crossbar s ructures, wh ich significant ly 

increases the layout density and reduces the technological 

complexit y Of product ion. The main funct ional blocks 

of the system are described. 

Keywords: memristive electronics, memrist ive crossbars, 

synchronizat ion of computational flows, analog-digital interact ion 

c~nOBA~3nE KT P O H~ K A 

T i a V1l<a3b51H 

npl1BSl3HbiE APOHbll1 POJ1b BbICOKOBOJ1bTHbIX 
DC/DC-npE06PA30BATEJ1EI1 SMARTPOWER B06EUlE4EHl1l1 
CTA611J1bHOro 3J1EKTPOnl1TAHl1Sl 
Pa cc MaT pVlBalOT c ~ oco6eHHOCT Vl n pVlM e H eH Vl ~ npVlB ~ 3Hb I X APOHOB­

ner ar enur ux annaparos. nonv- aioun-x 31lel<Tp03HeprVllO 

OTHa3eMH oro Vl CTO'1H VlI<a '1epe3 l<a6ellb. Oc060e BHVlMaHVle vneneuo 
ponVl BblCO I<OBOIlbTHblXDC/DC-npe06pa30BaTenei1SmartPower 

B06eCne'1eHVl Vl 3<p<p eI< TVl BHoro 3 neK Tp o nVlTa HVl~ 60PTOBbiX CVlCTeM. 

KIlIO'leBble (110Ba : npVl Bil3H bieAPO Hbl, Ha3eMHa il CT aHl.\Vl ~ n VlTaH Vl ~ , 

DC/DC-npe06pa30BaTen Vl Mo£\ynVl SmartPower 

CXEMOTEXH~KA 

A. Toxapee 
r116Pl1AHASl Cl1CTEMA ynPABJ1EHl1Sl MEMPl1CTl1BHblMl1 
MACCl1BAMl1: PA3PA60TKA BEPXHEYPOBHEBO~ CXEMbl 
11 r1EPCIlEKTl1Bbl PEAJ1113Alll1l1 
n peAnO)l<eHa apxarekrvpa yn pa Bn eH Vl ~ MeMpVlCTVlBHblMVl 

MaCCVlBaM V1 , «oropas nossonser paooran, c naCCVl BHblMVl 

«poccoap-crpvxrvpav «. '1TOCYllleCT BeHHO nosuuraer nnOT HO CT b 

KOM nOHOBKVl 3neMeHTOB V1 CHV1)1(aeTTeXHOnOr W.,eCI<y1O Cn O)KH OCT b 

npOVl 3BOACTBa. o nncauu OCHOBHble <PYHKl.\VlOHanbHble 6nOKVl 

CVl CTeMbl. 

KI1IO'leBble (110Ba : MeMpVlCTVlB Ha ~ 3nel<TpOHVll<a, MeMpVl CTVlBHble 

«pocceapu. CVl HxpOH Vl3a l.\Vl~ Bbl'1 VlCIl Vl TenbHblXnOTOKOB, a-ranoro­

l.\Vl <p poBoe B3aVl MoAei1 CTB V1 e 
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116	 BbICOK04ACTOTHbiE KOHAEHCATOPbl 
no TEXHOJlOrl1l1 MEMS 
Bcratse npencrasneu 0630P OCHOBHblXTeXHOnOr1llVi . 

np1ll MeH~eMbl x Iln ~ 1Il3 rOTO Bn eH1Il ~ M1Il Kp03n eKTpOM eXa H1IlyeCKVlX 

CVl CTeM(M3MC). PaccMaTpVlBa lOTc51 oc06eHHoCTVI KO HCT PYK1.l1ll Vi 

MEMS-KoHge HcaTopoB 111 npVlH l.lVlnbl Vl Xpaooru , a TaK>Ke 

n p 1Il BOIl ~ TC~ npuuepu vcr poucr a Ha 1IlXOCHOBe. 
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126	 nPEU113110HHOE YTOHEHlo1E nJlACTlo1H Cl1C1l0Jlb30BAHl1EM 

npOME>KYT04HOro HOCl1TEJlSl113 CTEKJlA 
PaccMaTpVlBalOTc51 MeTollblnpe1.l1ll311l 0HHorOYToHeH 1Il ~ 

nonvnooeonunsoeux nnaCT 1IlH 111 060CH oBb1BaeTc51 

uenecooepasuocn, npVlM eH eHVl 51 nogflO>KI<VI Vl3 crekna 
AHanVl3V1pyeTc51 BnVl51 HVl e vnpvrux xapaKTepVl CT1Il KVI 

K03cjJ cjJ 1Il 1.l1lleHTOBrennosoro p aC W 1llp eH1Il~ Ha gecjJ opMa1.l1ll 1O 

gBycnoVi HOVi crpvicrvpu Vl c cn ellY IOTc~ Ha n p ~ >Ke H VI 51 , B03HVI KaI0111 Vl e 

npVl geMoHTa>Ke nnaCTVl Hbl. gn51 nposepx« Hage>KHOCTVI 

CTeKn 51 HHoro HOC 1llTen ~ . 

KnlO'leBblecnoaa: npeunsnonuoe vroue une. I<TP, MeXaHVly ecl<Vl Vi 

ge60HgVl Hr, gBycnoVi Ha51 nnacruu a. CTeKn51 HHbIVi HocVlTenb. 

npenen npOYHOCT1Il 

C W II1 XOB 

134	 JlA3EPHbl~ PEliOJlJll1Hr: KAK COBPEMEHHblE TEXHOJlOrl1l1 
nOMOrAlOT COBEPWEHCTBOBATb 3J1EKTPOHl1KY 
na3epHbiVi pe60nnVl Hr - Vl HHOBa1.l1ll0H Ha 51 TeXHonorVl 51 peM oHTa 

MVlI<pocxeM Bxopnvce 1 una BGA. KOTopa51 Vlc noflb3yeTnasep ans 

TOYHorO n03 V11.1 1ll 0 H 1Il pOBaH 1Il ~ 111 Hage>KHoVi naViK 1Il Wap1llKOBnpnnos 

Kko pnvcvBGA-KoM noHeH Ta Bcran. e npencra sneuo OnVlCa H1Ile 

TeXHOnOr Vl yeCKorOnpouecca paccuot peuu npenv vurecrea MeTolla . 
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