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CY1rHilnY13ilTOp OTKnI04eHY1 fl Y1 CHY1)1(e HY1R Euie 0A Vl H perucrp JJ.f1R 3neKTpoaKyc TY1 4eCKOro OBKIlIO 
Hil n pmKe HY1 fl CeTY1 . A . Mel1bH"KoS. .. .. .. .11 42 opraua . C . AOl1raHoB 11 26 YCT"HC 
reHepaTo p npRMoyl'o nuHblx VlMn yn bc o B 31l eKl po r ur apa nvreurecraeaauxa . A . Hocoaeu 12 36 Y1 Li-ion 
C l(a' i alOw,ei-1c Sl 4acTOTo Ci . K. MOp03................. .. ... .. 11 45 c . 33- : 
ABTOMHT-BbIKnlO'la Tenu HOBo r oAHeCi 
Y1 n nIO MY1 Ha ~Vl Y1 . A . 6axapes 12 30
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A . Kapnaxea . . .. 12 3 1 Yl crap re po ra aB TOM06Yln l1. A. nSHKpaTbeB.. ..9 44
 
,[\ Y1 T a H~Y1 0HH h l (1 TepM oMe Tp C p e4eBb iM 3 neK Tpo HHbiCi KOMMyraTop 3a)l(Vl r aHYl l1
 ,[\o pa6c 
onoaeuieuaew . A . Mel1bH"KOB 12 32 M il "Mvoaasa". B . Ca3bIK"H ... 1 1 46 KOMHaT 

Benocanen uas CBeTOAVIOAHal1 cPapa . A. VlBaHoB .. . .. .. 11 4 8 A TOBb 
AonOI1HeH"lI K CT8TbllM Ca raanuaarop axcrpeaaoro TOpMO)l(eHVlI1 . " . Helt

A. nSHKpaTbeB .. . 12 42 KOM6 V1 1 
6C11eCT8 r. ASTo Ma I l-1l(a AII R rv aneruoa VlCT04HVl K nV1 TaHY1R AlIR senoo ao u "rosop: 
KOMH3Tbi ("PaAY10 ". 20 18 , N2 5 , c . 33 , 34) . Yl CTOn -CYl r HaIlOB aenocunena. A . VlBaHoB .. . . ..... 12 4 5 Ceacor 
ne'i aTHblc nnaru 6no l(a vnpaaneu ua apauie­
o CBew.eHY1eM , ceucopuoro 61l0 Ka Yl TaCi Me pa .. .. . . .3 4 6 AononHeHHR K CTaTbllM YCIo1 11 V1T 
neY(JTHble nnar ei 6 a3 0 Bo ro 6 nOKa D ialo g I 
11 6 110 Ka CYl I·Han Yl 3<J. l\Y1 Y1 .. .4 4 6 OC"nOB H . YCl aHOBKa " Vlc Kpa -2" 3 BYKOB 
rl1"6"H C . VlHA Yl KaTOp VlHTeHCvlSHOCTI1 AJm npO Be p KI1 npVl 6opoB CVlCTeMbl K176VlE 
110H1131-1pYIOw,er o 1013nY'' eHYl R (" PaA YlO", 20 19, aa)l(L·l r il HY1R BA3 (" P(lAVlO", 2018 , NQ 11, Cencoj 
N2 7 , c . 33 - 3 7 ) 0 AIo10Ae VD 3 ..9 48 c . 43- 4 6) . Vlc n paBne HY1 11 B cx esae (p vc . 3 apa uies 
AJKyr8H B. Kruourxa-raer annoucxar eru, ("PaAY10" , VI PYlc. 4 B cran- e ) .2 46 Li- Io n a 
20 19 . N2 4, c . 34 , 35 ). n eyan lble nn ar sr.c.v.. .; ..7 48 VlK nA~ 
Vll1b"H O . C Y1 r Han Yl 3aTOp 0 6n eAeHeHYll1 (" PaAYlO", M 0 6 V1 J1 
20 10, NQ8 , C . 4 0 , 41) . n ey THbie nllaTbl.... .. .. .. .. ...... 5 44 npeo6 , 
Vll1b"H O. ABYlaMOAeJlbHblCi Ta i-1 Mep (" PaA YlO " , r pacP Yl 4eCKv' Ci >KKVl No ki a 511 0 B ~Vl cP PO BOM B L853( 
2 0 18 , NQ5 , c . 3 8- 4 1). n e4il THaR nnara 9 4 8 BOnbTGMnep MeTpe . r . HIOXT"I1"H .1 24 My3blK 
Vll1b"H O . ABY1 aMOAe 11 bHbICi TaXOMeTp npocToCi 6ec nepe6 o CiHuiCi I1CT041ilo1 K nvn aHVlI1 n .11"( 
(''P(lA 1010 '' , 20 19, N2 2 , c . 35 - 37 ). O WYl6KYl An l1 CVlcTe MHo ro 6 no Ka KOMnblOTepa. A . EKI-1MOB.. .... 1 25 Cvneps 
H c xeM e (ouc. 2 El cra r se) .. 4 46 A o pa6 orKa Y1 Mnyn bc Horo aaanre pa V1 o rpat 
Vll1b"H O . KOHr poJlbHblCi np Yl eMHYl K n Y1TaHVlI1 TESA5- 0 0 3 50 15dV-B. A. 6yrOB ... 2 33 B L853( 
AJlf1 o 6HapY)l(CHYl R nowe x Y3en KOHrpons paapsnx n rurrweaoro US B -3, 
PaA Yl o ynp aBJIReMblM MOAeJlRM (" PaA Yl O", 201 9 , aKKyMyn l1TOpa. C . rl11161-1H .. 4 20 aKKYM ~ 

N2 5 , c . 3 7 , 3 8 ). OWY16KYl Hi! cxewe .7 48 6ec nepe6o C; H bl~1 11 C T04 H Yl K n Yl TaHYl I15 B , Caeror 
Kapnasee A. YCOEl ep WeHCTBOB3HYle MOAY11 R 1 A . A. 6yrOB 4 21 a KKYMy 
ynpaanenna c w pa n bHOCi Maw l l Ho Ci (" PaA YlO " , M l lKpo cxeMa PT4 51 5 11 MVl KpOMo w,Hble C r eusre M Y1K PO 
201 9 , N2 9, c . 25 - 27) . Ha CX8Me (puc . 2 6eCl p aHCcPopMaTo pHbie Vln ua ee OCHOBe . Ha ee C 
B cr arse ) He n paBYlnbHO YKa3aHa nOIlRpHo CTb VI. Heuaea ..5 25 n Y1TaHv 
BKnlO4eHYll1 101 3nY4a lOw,11x AIo1 0AOB o rrr p ouoa 11 50 Jlaooparop usui V1 CTO' lHY1K mn a li Y1 Sl 
Kopaea A. Vl3Me p Y1Tenb Bp eMeHYl JJ.f1 11 HanalKV1ElaHV1 R YM3LJ . SI. TOKapeB .. .. .. 5 28 
pac npocrpaue uua vnsr pas avxa ("PaAllO" , 20 19, 6 24 
N2 1, c. 4 0 , 4 1). n e4 aTHbie nnaru .. 6 44 VlMny n bcHblCicTa6 Yl n Y13a ro p Han pmKeHYl R n e p eKJ 
11anTeB A . npo rpaMMIW - El peMeHHoe Ha MVlKpocx e Me AP500 2 . A . 6yrOB. .7 14 Gold St 
yCTpoCicTBO (" PilAYlO" , 20 12 , N2 7, c. 39 - 4 2) . Vl CHOBa 0 nViTa Hlo1 101 3n e KTpOHHO-MeXaHVl yeCKYlX 3aMeH 
OI.uv16KYl S np orpaMMe .. .. .. ...... .4 4 6 YaCOB OT CeTV1 .A.Kspna'leB . . ....7 17 B KOM6 
MapTblHIOK 10 . ABToMaT CBeTOBblX 3cPcP CKTOB CTa6 101n l-1311pOBaHHbiCi ynpaBnl1eMblCi n0J1 b3( 
Ha MY1K p OKOHlponne pe ( " P3AL~0" , 20 18 , NQ11, Bblnp l1MIo1Tenb. H. Cal1"MOB .. . ..7 18 Sa itek 
c . 35 , 36 ). Co npor uaneuae pe3 Y1CTOp OB R5 - R8 VlMn yJ1 bCHO-n Y1 He (1HbICi Io1CT04HY1 K npOAIl 
Ha pac , 1 s c rar se AOll lKHO 6 blTb 1 KOM .. . .. . 1 4 6 f1Y1TaHI111 . H. Cal1HMOB . 8 24 anexr p 
EMKOCTb KOHAeHcaTo pa C4 ua puc . 1 n ViTaHY1 e 12 -B0 J1bl HOrO na l1 ll b l~ 1 1 Ka 3 aMeH 
S crarse AOn)l(Ha 6 blTb 0 ,33 MKcD .. .. .. .4 46 or 3ne KTpOHHOr o rnanco oov ar opa . A. 6yrOB 8 28 caeron 
MaTBeeB B. Hpo rrnsre n pY160p bl MY1 Kp OCXeMa LM3 17 I:l 3 Y M il aKKYMyn RTo p ll oCi Ynpa ar 
AIl R CaAOBOA3 11orop OAHY1Ka (" PaA Y10 " , 6 aTap e Yl ui ypvn oaepra. C. rl1"6"H 8 30 npY1CTa 
20 19 , NQ9 , c . 3 8 ). ne4aTil aR nna ra ,[\e nlo11 cll b Han p5lJKeHv' l1Afl 51 nario paropuoro flpoee, 
Y13 Mepl-1Ten R anaxu ocr Yl ... 10 48 6 noKa n Vi TaHYlI1. VI. He-raea 9 23 6e 3 Ae, 
naxoMoB A . PerY1Cl pa~Vl I1 auep ronor peoneaaa 3 apl1AHOe YCTpOr' CTBO Ha OCHOBe B.KM 
B Tl1lll g Speak (" Pa,n,VlO", 20 18 , NQ9 , c . 36-38 ) . MIo1Kpo c xe Mbl PT4 1 15. VI. He-raen .. .. 10 3 1 np06HI 
Flexara aa nn a ra pe rucr paropa 2 4 6 3 ap l1AHbi vc rpoac raa Afl I1Ni -Zn Y1 He TO 
Cal1"MOB H . M Vl KPOKoHTponne p Hbie HapY"H ble Y1 Li- io n aKKyMyn Sl TopoB . C . YC~HOB .10 33 n po r p< 
4aCbl ("P a,n,Y10", 20 16 , N2 7, c . 43 - 4 5 ) . OWIo16KII M OW,HbICi Cra6 l-1 n V1 3aTOp 3cPcPeKTY1BHOr O nOMOI'< 
B npor pasa ea e . Ta6n . 1 Y1 H3 cxev e (pu c . 5 B cr ar se) .... 5 44 3fta4eHYlSl cer esc ro Hanpl1lKeHYl I1. K. CTenaHoB .. .. .. .. 11 3 1 pe3101Cl 
CBe'l"X"H C. n pOCTble T04Hbie 'm Cbl ("P (lA Y1 0 " , ,[\Ba aBT OMaT l~4eCK YlX 3ap RAHbiX ve t poa c re a llY1cPPC 
20 19 , NQ 10 , c . 38, 39) . O WVl6Kll Ha cxe v e 12 4 8 Vi3 rOTOBblX MOAyneii . A. Kapna'leB . . 11 3 2 3 nCK( 
YCT"HOB C. ABTOHOMHblr, c seTo.I:\Y10A HbICi fla6opaTopHbiCi 6 n + 3a pl1AHOe vcr poacr ao 
CBe r Vl 11 bHY1K ('' P(lA101 0 '' , 20 18 , NQ 10 , c . 30- 3 3) , ua MIo1Kp ocxeMe L2 0 0C . VI. Hexaea .. ... .. ...... .. 12 22 
Ile -rarua s Il naTa 1 46 
WHWK"H C. ,[\ Ba C4eT'IIo1 Ka Y1 Mn ynbcoB, AonOI1HeH"Sl K CTaTbSlM Onu r I 
ynpasJlfTe Mblx C on soro nvnsr a (" PaAlo1 o" , C nOMC

0> 20 18 , Ng 7 , c . 42 , 4 3 ) . HYMepa~101 11 r l1" 6 " H C. MY1 KpOCXe Ma LM 31 7 B 3Y E. repo
C'l n po aoAo B . 2 46 JJ.f1R aKKYM yn5lTo p HOr, 6a rape vl
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 urvpvnoaepra (" PaA YlO" , 20 19 , Ng 8 , 
311EKTPOMY3~KAJ1bH~E "HCTPYMEHT~ c. 30, 3 1) . CCblJ1Ka Ha cPaCinb l ne4 aTHbiX nn T .. ...... . . 11 50 

HIOXT"n"H r. r pa c(J Y14eCKVl Ci >KKV1 P0 6 0T 
BIl VlI1HIo1 eM Ko crHoi-1 COCTaBnfl lOw, Ci Noki a 5 1 10 B ~ll cPPOB M Bon bTaMn epMeTpe n p o r p 
HarpY3KY1 Ha ALJ X 3 C 3Jle KTp Or Vi rapbl. (" PaA VlO", 20 19 , NQ I , . 24 , 25 ). 0 p Vl C. 2-4 B ASIC 
n . CeHIOTK"H . . . .. .. .. . .. . 1 42 VIS B TaTbe .. .. . .3 46 M OAe~ 
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CallHMoa H . CTa 6L1 nL1 3L1pOB aHHbl~1 ynpa Bnll e Mbli1 
Bblnpll ML1 Ten b (" PaAL1o" , 20 19 , N2 7 , c. 18 - 20) . 
o B KI1IO'Je H ~1 L1 AL10AOB VD5 , VD 6 .. .... ..•.•.. ... . .. ..9 
YCTHHoa C . 3 a p ll AHbie vcrp oa craa M il Ni -Zn 
iii Li - io n aKKyMy mlTOpOB ('"Pa,n,L1o " , 20 19 , N2 10 , 
c .3	 -36). ne'I8THble nnar u 12 

(>KYPHAJ1 B >KYPHAJ1E) 

A o pa6 oTKa CIiICTe Mbl aBTOMaTL1'JecKOro nona aa 
KOMHaTHblX pacre uaa . M. ~eoKTHcTOB . 1 
ABTOBbIKnlO'18TBnb -Tai1Mep B MyJlbr lilMe TpB. 
~ . Hexaea . " ................... . 2 
KOM61i1HlilpOBaHHoB mHaHl1e ABTCKo r o 
"roaopsuie ro'' reneo oua. A. 6yrOB . . 2 
CeHco p Hbll1 perymnop cxopocru 
B pa UieH I ~ A AJlIl MI1Kp OLlp en l1 ~ . Hexaee . .4 
YCl1n l1Ten b AnA HaCi onb Ho r o M ~IK p o <j> ( lH a 

Dia log M-108 . A. 6 yroa . . 5 
3 SyKOB0I1 Cl1r Ha nl13aTOp Ha MI1Kp OCXBMe 
K1 76 \11 E12 . A. M ellbHHKoB ,.. , ,.5 
Ce Hco p Hbli1 eMKo c THbli1 per vnsrro p CKOpOCH1 
BpaUiBHI1A An A ML1 KpOApenL1 . ~. He-raaa . .6 
LJ-Io n aKKyMy mHo p B MHo r o <j> YHKu.lilo Han bHo M 
\11 K n A Y, A. 6yrOB. " . . ... " " " . " .... "" , ,6 
M OOL1nbHOe Kap aOKe. n . l1HCIO THH.. .. . " .. "" .. 6 
llpeocp 30 BaTen L1 HanpR JKeH~1A ua ML1 KpOCXe Me 
BL85 30 ~1 YCTp OIl1Cl sa Ha ux OCHOBe . ~. Hexaea .. ." ... ..7 
MY3blKanbHaR xna aaarv pa Ha nep -iarxax. 
n .l1HCIOTHH " 7 
Cynepeaaopsr, cun-anaaarc pu 
L1 o r paHL1ym enL1 pa3p RAKIo1 ua Ml lKpocxe Me 
BL853 0 . 1-1 . He xaee .. 8 
USB-3a pRAHoe YCTp OIl1CTBO An A 6 arape L1 
aKKyMyn S1 1opoB 6F 22 . ~. He.. aea 9 
CBBTOAL1 0AHbl ll1 <j>OHUp b C l.i -ion 
aKKyMynRTopoM . A. 6yrOB 9 
MI1Kpocxe M, ZXCT 100 9 F 11 KOHCTp yKl( I1L1 
Ha ee ocuoae. Yac i b 3 . 3 Y 11 yCTPOi1CTBO 
mH UHI1AMllKp OApen L1. ~. He.. aeB. ,.... .. . ,.. 1 

n epeKnlOYBHlile "TB/ B Io1,lJ,eo " B rene aaaope 
GoldSt ar C F- 20A80Y 6 e3 n AY, A. EKHMOB , .. ..."." .. 1 
3 aMe Ha Ml" I<po c 6oPK'1 KM n 2 0 1y n l A 
B KO M6 101Hlil p o BaHHo M np L1 6 o pe. O. 6oplllcoBa .. " .... " .. .3 
n Oflb30 BaTbC5I w aXMan lblM KOMnblOTepo M 
Saite k Execu tive c rane YA o6 Hee, A. 6yrOB .3 
npOAfle HL-1 e )!(1013Hl l Ma flOra6i1p lHtW r O 
311eKTpOHHOr o <p01oan napa r , A . '-lex . , .3 
3 aMeH<IKp .,cranno B B vcrapesurux 
CBeTOAIiIOAax. A. 6yrOB.... ,,7 
vnpaene-u-c C n A Y KOMnne KCOM U.101<j>POB351 
nplo1CTaBKa - reneBliI30 p . H . CallHMOB " 8 
fl poeepxa wcnpaeuocr u Tp aH31i1 CTOpOB 
6e3 Ae MOHTaJKa Io1X 1013 yCTP0 i1CTB3 . 
B. KHllbAlOweB 10 
np06HIiIK Afl51 n pOBep KIo1 CBeTOAHOAOB . 
L-1 He T nsxo. ~ . Hexaee 10 
nporpuMMll blH KOMnnBKC " Co lo r a nd Cod e " 
novoraer Bbl6 pa Tb Ao6 aBOYH b l ~1 

pe3l1CTOp AJl51 C8eTOAIiIOAa . r . r a Sl30 B ..... .. .. 11 
L1 Ii1 <jJ POBO~ Myn bTIiIMe rp - ~~ HAIiI KaTop 

3nC KOHAe Hc aropa . A. nHcKyHoB 12 

On~T ~13rOTOeneH 11 1 1 ne - ar uu x nna r
 
C nOMOUiblO nne uo-u r oro ooropeaacr a .
 
E. repacHMoB	 5 

POGOT "ApAYllflUI3 " - XYAO)!(HI1L\a . A . MaMH'feB ' "", .,,1 
n por pa MM/1p o8a Hlile MOAynR A rd uino Ha 513blKe 
BASIC C C;OTOBo r o re nerpoua P . rOpKoBeHKo " .1 
MOAep H ~1 3 l~11 R xaanponon a . A . MaMH'leB , 2 

~' rp o Boi1 aBTOMa T "KpeCTI1KIiI- HOn L1 KL1 " , 
10. MapTblHIOK , A. AAH<I>epel.l. 

48 B r op as MOlJ,epHL13a l( lo1 S1 xaanpo nozia. 
A. MaMH'feB... ... .. .. 
Arduino Uno ncvoraer ur pan, B w a WKIiI. 

4 8 A . M aMH.. eB .. .. .. 
A 11 cTal ll \110HIIOB ynp aaneuae CBeTOAll0AHbiM 
Ky6 oM . A . MaMIiI.. eB 

3D -liIr p bl C Io1c non b30 BUHll eM C8BTOAIiIOA Ho r o 
Ky6 a . A. MaMH.. eB 
Tenex xa C AIiICT3Hl(llOHHbIM ynpa Bne HL-1 eM 

55 H3 OAHOM BeAy w,e M xonece. A . MaMH'leB 
\I1 K -n YWKa 11 M~l W et l ~1 AnA K8C\Apo nOAa . 

55 A . MaMH.. eB _ _.. _ 
Paapatio rxa 3<1><pe KT0 8 AJl51 C8e lO AIiIOAHo r o 

60 Ky6 a 6 e 3 npo rpav v a posaaa s. A. MaMH.. ea 
Crpeppotior 11 TaHK H3 Ard u ino Pro m ini. 

58 A . MaMH.. eB ... .. . .. 
"Ap IJ,YHAw a" vnpaanser 6er YUiefl 

57 CTpOKO fl . A , M aMlo1y el3. 
6 no K ynpaBJleHIo1H c BeTOAliloAHo i1 

59 RG B -neHTo i1, A . MaMH..eo . 

59 

6 1 nanbMOYKa , 3aJKr lo1 Cb! M . CKYTeJ1bCKH~ 

62 En OYKa. 3aJK rl 1c b ! ~. He..aea . .. 
"Xpycr ansaas" H O B o r OAH ~I 51 e110YKa. 

57 ~ . He-raes........ 

Gi 

57 
BIiIKTOp liIHa " M IiIKPOKo HTpo nne p bl 
L1 Io1H Te p<j>e i1c Il e . C . PIOMHK 

57 
OTBe Tbl ua BIiIKTOP lI lY " M IiIKPOKOHTpo nne p bl 
10111HTe p <j> e i1c I'c". C . PIOMHK 
B IiI KT O p ~l H a " M Io1K POKOHTpon nep bl 

58 11Aa T'l Io1K Io1 Te Mneparyp bl" . C . PIOMHK ... .. . .. .. 
Orse r u Ha BIiIKI Op lo1Hy " l\ih1Kp o KOHTp0l1nep bl 
101 ,lJ,3T'i Io1 KI1 reune parvp 1" . C . PIOMHK ..... .. .. .. 

58 BL1 KlO p 11Ha " M Io1 KpOK HTp onne p bl 
iii MOAyml ~ Klt1 " . C . PIOMHK _ 
O TBe Tbl Ha BIiIKTOPIiIHY "M axpoxoarpo nnepsr 
L1 MOAyn L-1 ~ K W" . C. PIOMHK .. .. .. .. .. ... .. 
BIiIKTOp l l Ha ..M ~l K p o Ko H rp on n e p b l 

57 II USB" . C . PIOMHK.... .. .. .. .... ..... . ... .. .. . . 
OTBeTbl ua B~l K TO p Iil H y ..M ~l K p O K O HT pon n e p b l 

60 101 US B" , C. PIOMHK ... .. .. ... .. .. .. .. .. 
BIo1K TOp lo1 Ha "M nxpoxourponn epe: 
101 KOHT<lKTH ble Aa T'111K IiI , C . PIOMHK 
OTBeTbl ~ 10 BI'IKTOp Io1 Hy " M IiIKp OKOHTpo nne pbl 

63 11KOHr aKl Hble 1~3 T ' I Io1 K I 1 " , C. PIOMHK . 
Bl l KTOPIiIH<\ " nHTaHlile MIiIKpo Ko Hr ponnepoB" . 

61 C . PIOMHK ... 

62 AonOIlHeHHSI K CTaTbSlM 

l1aBpHHeHKoB 1-1. ASTo M3T11'Jec KI1I11 
60 CBe Tl1/1bHIiIK AJl51 KOMH<lTHbIX p ac TeHIo1 i1 

("Pa.o,Io1 0 ", 20 14 , NQ I , c . 5 2) . 
6 2 n e 'JaTH31'! nn aTa .. .. . 

MSMH.. eB A. Paapatior xa 3 <j> <peKTOB 
An I'! caeronaozuro r o Ky6a 

6 1 ea n por p aMMlo1 poBaHIiIR ("'PBAI10 " , 
20 19, N2 9, c. 6 1­ 63 ). Cxessa 

56 nOA KJllOye HVlfl Ky6 a 6 x 6 x 6 BMecTO 
n p lm e Ae H H o ~ Hil p Ile . 5 B r arse 

" P A A H O W 
- 0 CBs:l3~ 

(>KYPHAJ1 B )f(YPHAJ1E) 

58 n er e HAap Hbli1 H Io1 Ko na i1 CTPOMIo1 11 0 B 
(UA3 B N ) . r. '-IIlHRHL\ 
P C ,151 (J 11CTOp lo1V1 3neKTpOCB51 31i1 . B. naxoMoa 
lt1 c 10 Plo1 51 cnoprueuoa pan ao nenea rauan 

53 (J Kp bIMy .l1 . ny3aHKoB 
10 6 101 J1e i1Hble 101 " Kp yr l1ble " AaTbl B 11 CTO P Io1I~ 

62 uaurero xo66 ." (2 0 19 r .) . r . '-IIlHRHl.l. 
58 POCc." i1c Koe nepeeact so . K 160 -n en tlO 
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COAHl1 p0lK.L\eHH51 An ex ;3HA pa CTp.naHOBH4a BeprnKanbHa51 aHTeHHa H3 AI"ana30Hbl 
64 Ilonoaa . B. WMWOB. ,.. ,.3 4 7 3 ,5 .. .28 M r l..\ .~ . rOH'-lapeHKO .. ' ... .. ' .. . .. " .. 3 54 

)Ke l tu \HHbl- KOPOTKOB O Jl HO BI<1K ~1 ( 1928 -1 941 ronu ), n p l1e MH311 CL1 CTCMa paMO'-1 l lblX 3HTC' II 1 
r. ~nI1RHl.\. ... .. .. .. ,. ... .. .. ... ...... .3 4 9 D,IlH HY -AHa na30 Ho e. ~. Wop.. .. .. .. ... 7 5 1
 
M on OAelKHal'l PNl, 1<10CTaHI..\I.1I'l RKOAZC AHTeHHii D,Il51 KOTleAlK3 . ~ . r OH'lap e HKO .. .. .. .. ..... . .. 10 5 1
 
1.13 AI.1BHoropCKa, n. 606pOBCKMH .•,. .. .. . .. 4 49 
,l].o po r3 e pNl,vlOCnOp l. A . A6paMoB .. .4 5 2 AonOnHeHI1R K CTaTbSlM 
UX tC P _ . 1<13eecHiblii AOBo eHl1blii 
nOnl1p HLolii paAHCT . r. ~1l11S1Hl.\ 5 46 CanO>KHI1KOB M . 3ne KTpOt Hibl~ "BI16po nne KC" 
lt1cIOPHI'l C03A3 HHl1 H ne s r ensu ocn, (" P3,1l, L10 " . 20 19 , Ng 5 . c . 54 ) . n OIl l1p HOCTb 
Kp blMcKo ii KOMaflAbl PaAHoJllo6l.1TeJle ii - BKJlKJ'leHHI1 AI10P,SVD 1 He06xOAI1MO 1'13MOll l1Tb 
nyre w ec reeHHI.1KOB. 11. nY3aHKoB .. .. .. .. .. .. .. ... 6 4 8 fl a np o H1BOnOJlO>KHYIO . .. ..7 48 
Vl, I . 3KWTeiiH (43RAjeu3AG ) - n e' l3THa 51 nnBT3 . ..8 48 
paD,I<1CT nenoxona " Kp aCI.1H" ( 19 28- 19 34 r r . ). 
r. ~nMRHl.\ 8 49 HA KHIIl>KHOH nonxa 
nHne l..\KHe paAI.10 n lO61.1Teml - Y4aCTHl-1 KH 
IlI-1KBI-1A3l.\111.1 nocnen crsw ci 3eM nCTpl1Celfl-1R AAlKeMoB A. C. , CaHHI1KOB B . r. 0 6LWl 51 
B ApMeHl1 vl. ~. Ma3aeB. . ... .. ..... .... . ....... ... .. 8 50 TeOp ~' 11 cnsau . Y'I e6HI1K D,Il51 ey30B . - M. : 
Aeap~l IiiHo - cnaca Tenbt lal1 c nylK6 a KPblM3 IOpl1·,aR IlIo1HI151 - Tenexora, 20 18 1 45 
~1 pons paD,1<10nlO6l<1 Tenelii B H Iii. 11. ny3aHKoB ... .. 9 49 AAeXI1H B . A. Sy st em C . Monenapos auae 
R I FL - Haw nepebllii "ueneran". r. ~m'!SIHl.\ 9 53 3I1eKl POHHblX CI1CTeM. Y'le6Hoe noc0 6 101 e 
Vl3eec THbilii KOpOTKOBo nHo BI1 K-lKypHan l<1 cT D,Il51 ey30B . - M .: I OpR4al1nI1HL1I1 ­
BaA~'M BOCTpI1KOB. r . YnI1RHl.\ .. . 10 49 Te neKo M, 20 18.. ... .. .. .. .. .. ... .. .. .. .... .. .6 29 
09RA - - nepeb'll H3ClaBHI.1K 3. T . Kpeuxens. BaCl1nbeB A. E. Bcrpaaaaewsre CI1CTeM b' 
r .YnI1RHl.\ . . .. . 11 5 1 aBTOMan l KI1 11 Ilbl'-1 I1CII I1TeJlbHOCi TeXHI1KI1. 
n lO6~n eIl bC K al1 pa D,>I0CTilH UI<1I1 M I1KPOKOHTponilepbl. - M .. rOp514351 IlI1HIo151 ­
CI1MepepononbcKoro xonnenxa Tenexora. 201 8 . .. .. .. .. .. .. . .. .... .. .. ... .. ... .. .. .. 8 35 
PaAI10 'lileKTpOHI<1K~I . 11. ny3aHKoB , .. .. . 11 5 2 ropranae C . et>., 60KK r. O . n ml HI1p o e3HIo1 e 
Coanauae <PPC CCCP ( 1959 ron ). 101 otipatiorxa pesvnsra ro a 3Kc nepl-1MeHT3 
r . YmlRHl.\ . . ..... 12 49 B PaA~'Orex HIo1Ke 11 I1HepOKOMMYIl I1Kal..\110HHbIX 

CI1CTeMaX , Y'-1 e6HOe nococue Anl1 avaoa ­
M ,: r Op R'-1a l1m lHl'111 - Tenexo-a, 20 18 .. .. ..... .. ,8 47 
AMHrec C . Ill., ~BaHIOWKI1H P. 10 . • 

3BOnlO I..\I.1l1 rene rpa o ao ro KJl1043 OT An bepp eA iI K03b.peB B. 6 . 11 AP, PaA~ , o nepep,alO~l'1e 

Beilna AO HaW I.1 X AHeC'! . B. naXOMOB .. .. .. .,.. " .3 52 , vcrp ~' CTea Y4e6 HI-1K D,Il11 avaoa/ 
3-11 c . 06n , n OA 06 u(eCi pep, 3Kl..\L1 elii P. 10. Vle3HIOWKL1Ha . ­

Ayx PaAI1o nlO611Ten bc TBa - HAM SP IRIT. M.: I OP51 '-1 351 nl1HIo151 - Tenexow, 20 19 ." .. .. 12 9 
B . naxoMoB . .. .. .4 50 30lloTapeB B. B. Teo p L1 11 KOAl1pOBaHl111
 
Teil e r p aq,Hbllii Kil lO'-1 " no pvxe ". B . naxoMoB . .. .. 6 47. KaK aana-ia nOI1CKa rnori ansscro
 

3 - 51 c . 06n, 3KcTpeM yMa j noA liay4HoC'! peAa K l..\ ~lei1
 

n p aBl<1 il bHbl1ii Bo np oc - npaBHIl bHbl1ii OTeeT. aKaAeMllKa PAH H . A. KY3Hel..\oBa. 2 -e 0I3p,..
 
B. naXOMOB . .. 10 53 I-1cnp. - M .: r Op 514a 51 nI1HOII1- Tenexo v. 2018 .4 1 1 

nOBanlleB A . A. 3aAa4H ~'K no PaA I<10CI1CTeMaM 
ynpaeneHl-151 11 rno63nbHbiM HaBHral..\110Hlibi M 
cnyrH>1KOeblM CL1CTeM3 M. Y'-1 e6 HOe nOCODl1e 

lt1ron l Russ ian "RADIO " VWIIRTTY Co nt est 201 8 1 4 7 AJlIl eY30 e. - M . : 10P51 '-1BI1n l'1Hl111 - Tenexow,
 
M onoAelKHbl1ii Ky60K A . C . Ilonoaa - 20 18 ron .4 47 , 20 18 .... .. .. .. . . 2 28
 

2' 11 c . 06n. CeAoB B. M., raHHYTAI1HOB T. A. 
M eMopl1 aIl "naM51Tb" - 20 18 5 4 5 3neKTpOMarHI1THbie nons 11 eOnHbl. Y4e6Ho e 
YL-O M CONTEST 20 19 - HTOn1. 6 45 nocooa AJlI1ayaoa / Fl on pen , npoo . B. B . Ye6blweea . 
"CTapbllii HOBbl1ii r OA 2 0 19" - ~lTo rl.1 7 49 , 2 -e 113,ll ., nep epa6 . 11 non . - M .: I OPI1 '-1B51 nlo1HI1I'l ­

2' 11 ~, 3 '11 c . 06n. Tenexow, 20 18 7 44 
M eM Opl.1aJ1 . C . n on oa a 201 9 - I.1TOr l1 9 51 , Ta pa c oa ~ . E. nnVlC Xilinx . S1 3b1KI-1 o n l-1C3HI'111 

2' 11 C. 06Il . a nnaparvpu VHDL 11 Ve nlo g , CAnp. npl1eMbl 
VlTo r l-1 RUSSian "R ADIO" \MN RTTY Contest 2019 .. .. .. ... 12 51	 npOeKTl-1pOea HI1I'l. - M .: r Opl1'1al1n l1HI1I1 ­

Ten eKoM,201 9 .. .. 10 39 
XpOMOH 6 . n . EAI1Hl'1l..\bl 113Mepe HI'1l1 
q, 113~I '1eCKI1X Ben1141'1 H. - - M .: l o p 514a 51 nI1H~ IR -

,l].eyHan p 3e ileHHbli-1 yCl'1ill1Tenb UN 7BV. B. Py6l.\OB .4 53 TeneKOM, 2019 .. . .. .. .. .. .. . .. 1 t 2 1
 
nepeAaT'II1K D,Il51 MelKKOHTI1HeHTanb HblX WHenc-WHenne M. A., HOMI10T A . E.
 
PaA~1 0 CBI1 3 e i-1 B AI1an a30He 136 KI L.( . A. KyAPRBl.\eB .. ....5 48 l..\OIq, poe a51 3KOHOMI1Ka: TeneKoMMYHI1Ka l..\ H ~1 ­


6 52 pe watO ~ee 3BeHO, - M .: r Op 51 '-1 al1 nl1Hlo1l1 ­
...5 54 Tertexow , 20 18 . , .. .. .. . ... ... .. .. .. .. .4 11 

LUeAPMH A. Ill. PenR TV1 eI>1CTGKal1 Mop,enb 
...6 50 urapo soa MOnHI1Io1 , - M.: I OPI1'1 3 11 n I-1HHI1­

TeneKoM, 2018.. .. .. .. .. .. .4 42 
56 

Penasro pu : C, rnlf6lfH ("Ao nonH eHl1e r HBne'-lBTaHHOMy" ,
 
.... ..8 52 "3eyKoTexHI-1Ka" ), &JlQ!1I:Hii (" M I>1KpOnpOl..\eCCOpHal1 TexH~ IKa" .
 

"Ko rarts-ore psr" , "Vl3Mepe HIo1I1 ", "P aA I10nI06m eil lO-Ko Hc TpyKTO'
 
en pv", "npl-1 Kn3AHal1 3IleKTpoHI1 Ka". " Vl C T04 H I1 K ~' nI-1TBHI-151 " , 
o­ 54 "P BD,110 " - H a'-l Io1 H a lO~I-1M ") ,~~ (" PaAI1O" - 0 CBR3101'' ) , N 

H. He'laes ("HaYKa 11 rexuaxa" , " PBD,110 n p l-1eM" , "npI1KilBD,Hal1 N
L:.:..':":':'== 1 1 53 3ileKTpOHI-1 Ka"), ( "PaAI>1 0 " - Ha'lI1Ha IOU\L1M"), - A . COIConoB (" 3eYKo T8xH I1Ka " ), B, LlY.QHOS ( "Vl CTO 'IHIo1 K ~1 

nI1TBHI1I1 " , "npI1KnBD,Hal1 3ne KTpOHI-1Ka" ). 

Yelbl peXA~l3 n a30HHbl lii BepTI1Kan 113 Ka6enR. 
H. MSlCHI1KOB ,	 2 51 


