
:

I
,

:

I

130J py6pHKarop I 

P d31 

J Cp qJCI 

en B03 Ilepeaeus CTaTeH, Culeu. 
CTp. 26 

ony6nll1KoBa HHblX B »cypuane Pe w 

:1:IHCH 

PeHfJO «KOM nOHe HTbl 111 TeXHOnOrll1l11» B 2018 rOAY 
Bb1 6 

CaMo ii 

Coc, 

Muxpoc xex:bl au co xo n POIl3BOL\f1 Ten b HO Ci 

na ~ I5TTIJ GSI - Ten ep b II B POCOIl1. N0 1, crp. 30 

LITO Hy,hHO OTe'leCTBeHHO(1J nelnpOHflhe, '1TO­

6r.! HCTaTb ua noru. AIUlpe11Mapxeea, NQI, CTp, 32 

l-Irorn Rad e l- 20 17. Cepreu KOMapoB . NQ I, 
crp, 34 

B nepnyro o -iepens - uucos ue r exuonorun . 
H aTaJlb5I Apccnuesa . NQ 4, erp. 6 

COBpeMeHHhlH PhlHOK 3ne l<Tpo I-IIJK II rnaaaxnt 
Wu rth Elektro n ik. NQ 5, CTp. 6 

MHl< pOJ rreKTpOHII Ka B POCCHH: COCTOfl HHe 

II ne pcne KTHBbl p a3BIITYUI. AHl\pefi 3eneHKoB, 

Auac racns ['p u ro pse ea . NQ7, CTp. 6 

,,]JaL\3Jl>' npueiepuer q.J Opl-ldT Produ ctron ica. 
NQ7, CTp. lO 

Crpareru n p a3UJlTH51 aneic r po n n o u n po ­

,\lblw n eHIIOCTH: MH eHlle ' ICl CTH OIO 6 H3Hecd, 

H BaH floxponcs uu. NQ 10, CTp. 6 

Co up ev c u u ue re x uon o ruu KOHTpOMI 6e 3­

on aCH OCHI B MIIKpO J Jle I<T pOHlII<e. AHaToJJl1ii 

Benoyc, BllTaJlI1(1 Corionyxa. NQ 10, CT p. 16 

Taitro n ics-2018: cjJO Kyc ua loT H IICl<ycCTBeH ­

HO,\I IIHTenneKTe. AJJlJlfa }J(IIJJ HH'1.J'iQII , CTp. 6 

,,}I{IlBa H J JJe KTp OHIIKa POCCI111 - 20 18» . 

ID pIIII KY PO'll<IIH, NQ II, CT p. 10 

Hr orn 2-Ci Bcepoccn ikKOii KO HcjJe pe HUIIIl 

nom.aosarenen cucrexi rrcpudiepnuuoro CK,lI-llI­

ponannn. Cepreii Koxiapon, Anexcen 11 BaHOB. 

NQ 11, c rp. 16 

H OB bie npuriopu Ro hde & Schwarz noc ry n­

Hbl B POCCHII . IOpll ii KypO'IK IIH. NQI I, CTp. 20 

KO,\ln n e KCH ble p eweHll fl :e li! coana r en cn 

p0 6oT oTexHIIKIJ. IDpHl1 KypO'IKIIH, Ce p ren 

Bepcreaun xo n. NQ II, CTp. 22 

Mean Well orxpu saer OcjJ HC J1 Cauxr-Tlerep­
6ypre. NQ 12, CTp . 6 

o npoo.rexra x CepTlI¢ 11Ka UHII cepmu:o nu­
n ycKaeMo ii np OL\Y Kll,HII. Posia n ll aCIIJJ beB, 

CTaHHCJJ aB Kysueuoe. NQ7, CTp. 12 

'lc x uon or nu ecx an cjJH JJOC OcjJ lIiI B TeOp1111 

1'1na npaKTIIKe. Cepren jloposcuu x. NQ10, c rp. 25 

:J.1ICMCIIJ'bl nllTaHllfl KOMl1aHHH Murat a . 

CUCTJla Ha nCCKoB a. )\Q4, CTp. 24 

o HOBblX MlII{pOCXeM ax cjJllp Mbl p Semi . 

KOHCTaH1'I1H r OpbaToB. NQ9, CTp. 14 

1. Flaccaeusre 3neMeHTbi 

Cynepxo uneucarop u JI llX p onb B CI1 CTeM <l X 
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Ma.JJo ra6a p llTHblX pene G5Q KO\lna H11 11Om roo. c 
BJl<lWIMIIP PeHTIO I'. NQI, CTp . 42 tec 
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lOll. BllallHM llp PeHT10l', N2 10, CT p, 48 

10. YCHnHTenH 
rOil . On epaL\1I0HHble ycull IITeJ1U Apex M iero ­
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Knoth ). Fl epenon: Muxau.r PYCCKIIX. Ny 10, 
CTp. 58 
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Te ch nolog y, BJI8UIIMllP Maxapcm.o. NQ 4 , 
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RECOM. Bnannxnrp PeIlTlO K. NQ II , CTp. 34 
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Hru.uu. N2 11 , CTp. 39 
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H r eXl-I onofIl eii, Blla.QII MHp KOHOH OB, NQ I , 
e rp,66 

B03MOJKH OCTl1 l\s yx"a Hallb Hblx 14-6HTHbI K 
panllOyaCToTHblX DAfI Df\C38RFxx. AI-l .Q peii 
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nal-JUH Analo g Devices, Blla.Q HMIIp MaKapeHKo, 
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Ynpoureuue IICIl onb30SdHlliI CAN C nOMO­
uu. io 8-pd3pflll l-lbiK MC L' 113 npu xtep e dBTO\l O­
611 nbHbix npHnO)Ke l-1I111 . 3I1BHH Poxiepo (Edwin 
Ro mero) . Il epenon: BllallllMllp PeHTlDI(, N2 10, 
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MJ1l,pOCXeM bl SRAM No Bus Turn arou nd 

o r GSl Techn ology, EBreHfll1 TIaBnIOKOSII Y, NQ 2, 
er p.66 

M 11KI' 0 Cx e MbI S i g m a Q ua d - I I I I I + 
HSigmaDDR-lIl1J + 01'GSI Technology. EBreHllfl 
TI aSnIDI(OBWI. NQ3, CTp , 28 

0 6 30 1' S RA lvI S i g m aQ u ad- I I Il I V 
II Sigl1.l aDDR-lllI IV01'GSITcchn ology.Esreuua 
TI3BJJlD[WSH'L NQ 4, CTp , 40 

IP-KOHTpOllnepbl SRAl'vl 01'GSI Techn olog y. 
Enrenun n aBllIO KOBIIY , N2 5, CTp. 32 

Oc06 eHHOCT H rrI' IfMClle HIfiI MIlKpOCXe M 
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Flpo et.rupo nau ue L\l1q.)p OSbIX YCT pO(l CT B 

na 6a:le TInJ-1C (I)[1 P~ lb l Xilinx B CAflP cepuu 
Vivado HLx Design Suite. '-I acTb 18. Banepu n 
30TOB. Ny 1, CTp. 82 

Co.crau ue aaniu uie n m.rx nonsao narc.n. cxn x 
rrpllnO)i(eHHll Ha 6a3e CHK Sl1.lartFusion2 KOMna­
Him Microsel1.li . l.[aCTh 6. Kplll1.TOrp3¢HyeCKaii3a­
ll.lllTa IP-i1J.\ep BLibero Soc. AH}lpeI1 CaMo.QenoB. 
N2 I , erp. 94 

D pOeI<T llpOB3HHe L\ l1 cjl pOBblX YCT poflCTB 
I-la 6a3e DnVIC cjlll PMbT Xilinx BCAD I' ceplI ll 
Vivado HLx Design Suite. llacTb 19, Ballepll r'i 
30TOS. NQ 2, CT p, 22 

KaKHe ap KIlTel(T)'pbI DnVI C MOJJ;rIO pa3pa ­
6aTblsHb C HCIl onb30BaH ll e~1 CAll I' VTR 8.0. 
AHnpeil C rpo ro r-r o s, Da Ben f OpO .Q KOS. NQ2, 
CTp,35 

ITpo CK Tll pOB3Hlle Ilp oL\eCCOpHbIX HUe p , 
UeJllI, 3ana'IIl, I1HCTp YMeHl'bL Vlnbil TapacoB, 
N2 2, CTp. 44 

C03.Q3HHe 3all.l llllleHHbI XrrOJI b30s8teJJ bCJ(lIX 
IlPlIJIO )J(eHH i'f Ha 6a3e CIIK Sl1.lartFusion2 KOM­
llaHHII Micro ~em i . lJacTb 7. 'uoBepeHHoe rrpo-
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rpnxtvutp ouau uc xuu.pocxexi UlIC,lOBepClIlI O/- l 
OKp)"I, eHHlI. Ou m nc n011 0 /KeHHH . AHnp e il 
Ca ,\1O:1l'_~O R , N" 2, CTp, 56 

l l poexru po uau ue l.\lI cPPOBuJX )'CTIJ O(ICTB 
ua 633e JIJIl1C cPJJ Pylbl Xilinx BCAf]P cepn n 
Vivado IILx Design Su ite , L[acn 20. Banepnu 
30TOB. No 3, Lrp. 32 

Co.cianu c J ,llLl lJ lJ ~e H Hbl X lJOJ[b30BaTe11bCKIl X 
1I 1'lPIO,KCllllCt Hi) 6a3e CIlI< SmartFusion2 KOM­
nauun Microsem i. Lla cTb 8, TexHOnOI' lJHSPPS. 
II POI OK OJlbl H an n a par n oe 06ec rr eLIeHlie. 
Au.ipen CaMO;(C!lOB. No 3, CT p. 46 

l l p oes r apo ua u u e n po uecco pm.i x H)J,ep . 
Y.aCTb 2. Tlporpa srxuran MOHcm, H xuucpoapxu­
TeKT)'pJ . !/[JlbflTapacos . ,\0 3, CTp. 57 

Ilpoes r u po ua u ne l.\llcPPOB blX ycr po ticr n 
na 6a3e nJlHC cPHP /-lbl Xilin x u C \ I1P ceplill 
Vivad o HLx Design Suit e. l lan b 21. BaJlepH(1 
30 ron. Xu ~ . r 'I' . ·1 ·1 

COJ' I<lHlle 3aU( 1I 11(l'IIHbIX nonsaoua re.n.o.nx 
1Ij111 110;(,eH[ui HJ (iaae CHK Sma rt f'us io n? [,OM­
n.uuur Microsemi . YaCTb Y. Texnonorun SPPS. 
YTIlJ[lIT<l ),lllJaBneHlIHJ<lijallllfl Mll Job Manager. 
A[upe{1Caxionenon. N° 4, CTp. 57 

llp oex-ru po ua uu e n pou eccop a u x nileI'. 
Ya CTb 3. IVII IKpoapxIIre KT)' Pbl i1 Hpd. 11 11 bH 
Tapacon, NQ4, CTp. 64 

Kaxue CXOIOTeX HlI' leCKlIe peurenus axa ne­
ylll 'leCKHe nJl~1 C YHac11C;(OB.lJ[1l 01' HIlHYCTIJIl­
aru.nu x. AHLl peii Crp oroxos , flane n fOIJ Oill'OB. 
No 5, CTp. 40 

ll p oecr npo aann e l1p0l.\eCCoIJ HbIX Hilep . 
'I acr s 4. 1111 ITTpauu n npou ecco puor o i1 ilp a 
Bl.\ 1I(1)I'0BOii npoexr . I1JlbflTapacos. No5, n p. 46 

Flpoexrnpo aa nuc l.\ lIcPPOUb[ X ycrp o ncrn 
H<1 6a3e IlJll1:C cP JlP ~l b l Xilinx B~ t\ rJ P cep llil 
Vivado HLx Design Su ite. Ll acTb 22. B<1 JleIJH (1 
301'OB. NQ5, CTp. 57 

n pOeKTlJpo Ba HHe np o l.\ ecco p HblX iu ep . 
lbcTb 5. 1/IHCTpplellTaJlbHOe o6ecne' leliHe pa3­
~)<1 6 0Tl\Il . 1-'IJlbllTap<lCoB. No6, CTp. 52 

n poe nll pOB<1Hll e l.\lIcj)POBb[ X )'CT pO([CTB 
Ha 6<13e nJl1-'1 C cPHp 1-o1bl Xilinx BCAIl P cq )IlH 
Vivado H Lx Design Suite. l!aCTb 23. B<1J1epl ll"l 
30TOB . NQ6, CTp. 59 

Mn oLl bl pa3pa60HH aDD<1pa1'Hblx 6JlOKOU 
IlJlfl IlJlf1 C Ha [1 :I.ncpop.\I l' USRP C ITcnOJlbJO­
a.lI[lle/-1 TeXHUn OrJIl1RF:.J oC. <!J eilop CepKIIH. 
HIIKOJldCl B;lJI,eI-HlH, AJleKCa l-liJ.p HecrepoB. No 7. 
CTp. 73 

llpOel\TUpOBaHlle l.\ llcPP OBbiX )'CTIJ O\'ICTB 
Ha 6a3e nJl I1C CJ:lHpMbl Xili l1X BCAIl P cep llH 
ViV'ldo HLx Design Suit e. L[acTb 24. BanelJH ir 
30TOB. No 7, CTp. 80 

n pOe n llp OlJaHlle l.\H cPPOBuI X YCTp MICTB 
Ha 6a3e Il JIJ.1 C cP1lpMbl Xilin x B CA fl P cepllll 
Vivado HLx Design Suite. l ldCTb 25. BaJI CpllCl 
301'OB. No8, erp. 64 

npoeKTupoBa Hlle l.\llcPP OBbiX YCTjJo ilCTB 
Ha 6a3e nJl I1C cPH[Hlbl Xilinx B CAll P Cepllll 
Vivado HLx Des ign Suit e. LlacTb 26. BajJepllJ'1 
30TOB. NoY, CT p. 46 

JlorwlecKoe npOeKTl lpOBaHlle B crp allBae ~ lb l x 

CllCTeM1l <1 FPGA. llacTb I. CTaHLJ, <1 pTHble CP)'HI\­
LtH O~[ al1u[-ib l e pnbl KOM6 uH;\l11IO HHO ro nIna . 
BaJlepll il COJlOBbeB. No 10,CTp. 63 

Flpoet.rupo eau ue l.\IH!JpOBblX YCTP O I~ICTB 

na 6a3e nJl[1 C cPl1 P ~lbl Xilinx BCAI1P cepnn 
Vivado HLx Design Suite. LbcTh 27. Banepu u 
30TO B. NQ 10, np. 73 

ApXI1 Te KT)' pa ailan TlIBH011 nJla T cP 0p ~l bl 

yckopeu uu BblLJHCJleHUrl Xilinx Versal. 1/I nbH 
Tapacon. No II , C1'p. 48 

Jloru-recnoe npoeKTHpoBaHHe BCTpaHBaeMbl x 
CIICTeM na FPGA, LIacTb 2. llpeoopaaoaar e.m 

KO ilOB (wH cPlJ aTOp bl H ilCIIIl1 cP paT op bl) . 
Ba.icpnu COnOBbel1 . No I I, CTp ..15 

Paapatio rxa Y3JJOO cunx pouaa.uu:u IUlcPPO­
BbTXycrpouc ru 11 BCTp,lIlllaeylbl XMHKlJonp0l.\ec­
CO pHblXCUCTeM, pearurayev r.ix ua (iaae n JII1C 
CPIlPMbl Xilinx Cl'\ It'!ll I U Ultr.Scale UUltraScale 
L[ acTI,1. Ba.IC pII(1 30TO B. N0 11,(I p. 69 

CODIJ G ieHJ-I ble ncpcnexr n nt.r n i'II ~'! e H e H lI il 

BbIC OKOIIi' 0113BOil llTnb I-l biX u. :vIC Xili nx . 
VIJlbil Tapacon. .\" 12, CTp. 12 

Jlor n-rccxoc IIpOeKTlTpOBal-l lle ucrpauna cxu.rx 
C [ ICTe ~ l H<1 FPGA. YaCTb 3. :' )JleMeHTbl nOC'IL'­
noaare m.uocr uu x cxe»: JaU(enKH II rpurrcpu, 
Banepuu Conorn.en. NQ [2, cr p. 17 

Il poer. r n ponaune l.\ llcPPOBbIX )'CTPO IICTB 06 ­
lJ a60TKH cu rnanos 13 CllCTeMC BII3)' aJlbHO -ILI I1I ­
Tal.\ IIO HHOro MOilC;1l1POBJ HI1il Matlab/Smiulink 
CIlCnOJlb30B,lHIIO l Altera DSP Builder. AH,'J,rl'ii 
Cr poro non, Flaaen fOPOl\l'OB. No 12, CTp. 25 

Paapaoo n ,a )'3J10 BCIlHXpOHIlJa l.\ ll l1 I\HcP PO­
BblX vcr poucr a H scr pannaexu.rx xnucportpouec­
COpHblXCIICTO'I , peamIJ)'eMI,lx Hd 6aJe nJlI1 C 
cP llPMbl Xilinx Ce1-oi eilCTBUltraScale H Ultraf calc-. 
-Iacn, 2. Baneprm30TO B. NQ12, CTIJ . 33 

2QMHKPOKOHTp o n n e p ~ 

Me/J'npoueccOpHoe B 3all Mo ; l el~l CTBll e ( I PC) 
B,\ IHOrollUePHhIX1oo1T 1I'pOKOIUpOnJlepax. l[aCT b I. 
MIIKl'0 KOllTpOJlJl elJbl C flillJ dMlI Cort ex-ivl4 
II Co rtex-MO/ MO+. AHilpe(1 Cd ~ I OileJ1 0 B . NQ3, 

CTp.68 
M11KpOK OI-I TPOflJlep bT CO Cuep .x HT IJ KI1 M 

:'lHeprOnOT pe6JleHlleM: ~l a p KeT l ll l ro B b l i 'l XOll llnil 
peaHb[[OCT b( MOHII[(a PenoH (Monica Redo n). 
rl elJeBoil: Mllxawl PYCCK IIX. NQ 4, CTp . 72 

Mefi,npO l.\ eCCOpHoe B3311 Mo:je(ICTBlle (IP C) 
B ~ Ho r O il il L' MU KpOKO IiTp OJlJlepa x .I p H bl X 

Lla cTb 2. ivloIlY;[b IPC ~ I Il I ( POKO I-I T I' 0JlJl(,POB 

1'1Concerto. All!Jpefr Ca1-o10:'\l'.'IOB. NQ4, CTp. 78 
PaCllJllpeHllbll' B03MO;(,HOCTII OTJla.IKH ~ Ill ­

KpOKOHTpOnJlepOB AVR II ARiVl/ Cortex. 11J1u fl 
Aql<l HacbcB. NQ4, CT p. 86 

Pa3pa60TK<I MHOrOJa/IaLIHbIXnpo rpa~' I M Bone­
paUllol-1Hofl Cpl'Jle OCP B " KBf\ HTOC-CPP" . 
l:l:Ja;lIIMHp PycPH1l!(I10 . NQ4, CTp. 92 

PelueHllil ilnH MI-I OrOCeHCOpl-l bTX no;[eBblXll3­
\ ler lllTJlbHblX npe06p '1 30B.rreJlefl. PacPa:nb A. 
MeH,) (Rafael A. Mena), Tdf[Jlep Yin r (T)'Il'r Witt), 
npail'J,aKIJ l iecaH(Prdiakta Desai). NQ 5,CTp. 70 

lv! o Knp0l.\CCCOpllo e B3aIl.\IOilci'lCT Blle (l PC ) 
B,\IHOroHilq JHbIXMIIKpOKOHTpOJlnepax. LI acTb 3. 
CHK l.MX6 II i.rvJX iA 11 10,()'% 06~leH a co06U(e­
HlIl[M1L AHilpel1 CaMo·\enoB. No 5, CTp. 74 

YJ1YLllueHlle Xap<lKTe pllCTl IK MlllCPOlCOHTpOJ[­
nepoB npll W[H II,\1I13allillT :JHepronoTpe6ne Hllll. 
,I.l,3f1B CMllT ( Dave Smi th), 3 BaH Y3fIKcPll n,'l 
(Evan Wake field). NQ 6, CTIJ. 72 

Me/Kn pol.\ eCCOIJH Oe BJallM Onelk TBIle (IPC) Ilauuna 
13 MHoroflilePHblXMHKpOKOHTpO.I:ICpax. -lacn, 4. O;[HO:ll 
Monyrn. ynpaBJl eI-lHfl 6JIOKI1pOBKaMll 13 i.MX6SX. r iel" 
AHillJefr Casronenon. NQ 6, np. 76 Hofr cr 

i.MX RTI 050 - IIOBblH urpo« Ha punxe YIl­ : l ~ l l lT r: 

nOB ARM Cortex- M7. Arrexcetr Tp ywHHKoB. EBreHI 
No7, CTp. 14 No ! I , ( 

[1CTOPIlH0 1'00'1, 1\<11' [;OMnaHIIHNXP coanana 
l o-ntcpnr.ni z-rrun pou eccop LX2 i60 A. DeH 
31,e1JMaHII (B en Ecke r m a n n ) . Flepes on: 
B:la;111\IHP l'c irno«. X" i , crp . 18 063 

D po r pa MM Ho-a n n a panl ,HT nnardiop a a TaHIIH 
Renesas Synergy: lll-lCTp yMeHTbl JlJTll paapaoor­ N93, Cl 

I'll na ypoD!-ieAPI. YaCTb I. ,I.l,,\lllTplT ii Kannyu, HOB 
Orn.r a l3 IJ IIK013a, BllyecnalJ f )'flb Ball cKllli, HIi KOIl 
Bacunun Kyaueuou, Ceprcn JlbICOB. N'! 7, CTp. 24 Lambe 

06J1er 'ICIIHbl(rcr e« TCP/lP ilJl11 8-pa3piliulblX HOI 
MllKPOKOHTpOJlJlelJOB KOMl1<lHHl l Microchip. nan]» 
}fHaKH Kypyrauru (j anaki Kuruga nti ), i\ mlH KOHCT 
CTOHLJ ecKy (Alir: Stoicescu) , Mapu yc KpH CTea 1'116 
(Ma rius C r istea ). Il ep enon IT no non ue u un: nauin: 
A:1CI(cdl AHIU;\1I 1. So7, CTp. 30 Summ 

lvk A, npol.\ eccop Hoc BJ,1I1\IOilcl"lCT ulle ([ PC) plvl 
13 xurorouncpru.rx \11[KPOhOI-ITpOnJiepax. YaCTb 5. IlJKTH 
Hcnom.aonuuue .u ruap.mu.rx 6noKHpoBOK,\10­ BJ1<1)1,H 
nyJIHSE\1 :\4 . AHilpd l CaMo.{l'iIOB. NQ 7, CTp. 44 CIII 

V!3IOMlIH Kl1 co n pea c u n u x MlIKpOKO H­ /Ke nH 
TpO:[)lCpOB. ' Iacrt . I. MSP430FR23x.xOTTexas P06er 
Instrume nts: s ec oo .iee auanoroaue. An;lpel1 (:-' lari, 
Can onenoe. NQ 8, CTp. 78 No6,C 

HOBoe AJII'0 ~llI KPOhOHT p oJUlepoB Cortex-Mi .'. ~ M 

Y.dCTb I. 1-'IJlbH AcPaH'lC beB. NQ 9, CTp. 61 ypOBT 
11 310MTlI-IT,11 COBpCYIl'lIHbIX /- IIIKpOKOI-I TpOn­ HliA E 

nepos . YacTb 2. CJlCTe,VIHble Ta ~l ,\I epbl 1-oJllK PO­ Apx« 
xo ur pon.ncpo n LPC84x. i\ lIupefi Caxiouenoa. Mnxa 
J'iQ 9, CTp. 66 Ho 

j·1JIOo'illHI(11 COllpl'MeHHblx ~UIKP OI, OJl Tp O !L1C ­ Ha3H , 
pou. Y.acTb 3. UJI1M ilnH)'JlpaB11emlH J lernpo­ n)'KII 
JlBI1 rnenil ,\111 /001JlKpOKOHTpOJlJlepOIl .I.1'C17xx. 
AHilpe(1Ca.\lOilenoB. No 10, erp. 88 

Houoe AIlPO/- IlIKpOhOHTpOJlJJepOBCortex \ In 
LI ac!'l, 2. t"h[KP0 lo:Ollrpo;l:lCPb[ Microchip. ['!JlbA 
AcPaHacbeB. N" 10, n p. 98 

kiJIDMllHI<H COBpe1-oleHHblX ,\IlIKpOhOl-ITpOJJne­ J II (' I' 

pOB. Ll aCT b 4. Tai b lelJ CKOHe LIHbDI aBTOMaTOM A;I:la 
SCTil11 er/ PW1,,1~IlI KPO KO HTpo lln e po B LPC84x. Xq I, 
AII)lpei'tCaMO;Il'JIOB. No 1J. CTp. 80 Ka 

!/lJIOMIlH Kll cOBpeMellHblx \11IJ, pOKOHTI'OJl­ CTII ( 
Jlepo B. LlacTb 3. TeXH OnOrHfl yBc.'lll' leHIIApa3­ l1IH<I 
pCIJlalOw,c ir c no C06 HO CTI I SCTim er i P\ ',' \ j NQ 3l 

B LPCl8x x. AHnpeii CaMO)\CJIOTJ . NQ 12, CTp. 67 3a 
HO I:I 

21. CHcTeMbl Ha KpHcTanne ApYl 
CHK. b1l 1K HJlll l lJIVl C: IJbl60 p BalJlWITa llC­

11 0JIHe l-lliH l.\ lIcj lPOIlO ii IIH Terpa nbfl oii o:e~l bl. 

BIll<T01' 3 HHC. .'iQ4, crp. 100 

Kc 
22. MHK po c6 o pKH mue, 

M il Kpo c6 0 p lal I, OMrr a H1111 "Mu JlaHilp" ilIlU 
1·1 rrpll ~lepb l pa3pa60ToK 1-l3 HX OCl-IOB e. UJ oTa CTp. 
fOl.\11pJlLl3e. No8, CTp. 93 I I 

l.\HIl 
23. Pa AHa 4HoHHo-cTOHKHe l1 pll 
KOMnOHeHTbl )J, 

Pailllal.\ HOI-l HO-CTo(IKaH :'lJle/- leHTHaH6<1 33 npo­
113BOilcma :\0 «IlKK Mll.'ldllilP". CelJ rei1 BelleHIiH, 
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(IPC) }(JmU1a }l,~M HJ\O Il , Ancrca:U1p Maxapoe, !\ ; leKC,lIl1tp 
aCTI>4. O/lHO.llbKO,Ccprdl W )'MWHlH. No 5, crp. H4 
lX6SX. Il epcnexru au p a3B lITilfI A U I I c 1I0 11bI1lIe ll ­

Hoii crorn.ocn,r o K cnen unnsuusr (l>aK1'01"1.\1. 
KC 'III­ )J,MJlT pII il KOJleCHIIKOB, Il aucn KOIIHpaToII Il ' I, 
IHKOR. Esre uuu Cyxor epuu, Anexcu nnp O :lI11UI ,KO. 

N0 11, CTp. 92 
xutana 
\. J.) CII 

cnox : 

0 6 30 P ,\IHOr Oi-l Han a301l IlbIX IICTO' llIlI H Hl 1111 
o pxia TJ IlHlI cep ua AKVlO - 115fi . }~,\l I I T P l l l i Cl'p H H'. 
a 6 0 T­ No 3, CTp. 8 4 

rtnyu, Houoe noxoneuue n porp a ~nlllp yc ~lbI X IIl )(l ' 1 
: KII Il , 1I11 KOB nura una MO II~HOCT b IO ito :; KIlT 0 1 IIlK­
Tp . 24 Lam b d a . Enremn; Pa6H ll 01I11'1. X" 5, CI1', YJ 
JHIf,IX Ho a r.ie c e pH Il D C / [) C -l q1~0(ip,u"lIa T~ Jlt' ll 

rchip . Hanpll }KeHI IH KOMnall lll 1 l'I C O Elcct r o ni c s . 
\ ]1l111 KOIICTaHTIiH BepX)'J[t' IIlKll iL "," 6 , crp. 11 
IICTea r l16 p l11l.H bie Dell l C -ll p t' o (l p a :lo lI,1'I ~ JIl I 1;0:.1­
~ 1I 1l H: n a HIIH Mod ul a r D e vices . Cruu Ca \I.\I~p ( Sk vc'n 

Summer) . NQ 6, CTp. 14 
11'C) p Modu le lTt\( 4 6 4 6 - COllpe .\ICll li OC 1,0 \ 1­

eTJ) 5. naxru o e peurenue Il.JlH CIICT ' \ IIlOr O III1Ta liIlH . 
...: :-'10­ BJlJ,llIlMflP PeIlTIOK, B'lCWIl Ii'I 1'1.11 ,11 11 . Nn6, L p . IH 
. 44 CH It )Ke HlI e a uepronorpcdncuuu u npruio ­
KOII ­ ,Ke HlI llX lo T C 6aTJ pd i ll f, I~ 1 u ur. u uteu . C'm ll 
[e xas P06Cp TC ( Ste ve Robert s ), Mapu» Anr.xau rapa 

:tpeii (M a ria Alcantara). [lepenon: i\J I~KCdl J~y6 111 \K ll i i . 

No 6, crp . 24 
,\ 123. Y!Mn l'Jlb CHble upeoopaaosurcnn C 1I11:IKII\ 1 

)'po BHeM C0 6CTBe HHbiX ::Hvl rI U .~lI IIplI .\I t'II C­
pO JI ­ HIIIl n CHCTeM ax n OMO lL\H BOI\ IIT t' JIIO_ TO Il II 
1'pO ­ Ap .\ ICTPO I-Jr (Toil )' Ar m s t r ong) _ Flc pcuon: 
JIOI1. Muxaun P l' CCHI X. N~ 6 , erp . 2R 

H OBa H cepun M O ll. l' JI C ~1 BP24-75 uocuuoro 
!IJlC­ Ha 3Ha'l e HIlH. BlJ'l e CJlaB Maxapou , Auuro.n uu 
I'PO ­ Jl)' IW H. NQ 8, CTp. 98 
7xx . 

1123. 

Hexoropu c acncxrs: 3<l p HltKH <H( K)' \ I)'JlHTOPOU 
IJlC­ aneproexncux rrepcuo cu u x ycr poucr u. Taxup 
1"0\1 An.na r (Tahar A llag ), BCH>hb H JlII)' (Wenj ia Liu). 
i4 x . N~	 l, c rp. 105 

K<l K COKp<lTlITb BpeMll TCCTIlpOnaHlIll CKO P O­
))1 ­ CHI Cd Mo p a 3 p ll.1a , III r HIi -H OHHbIX JJJe~ l e HT OII 

a : ~ - IIIITJrJH5J ) )J" K<l KOMO Ty nepll (G iaco m o T u veri ) . 
';\ 1 NQ 3, CTp . 86 

7 3ap51ll.l(a a KK)' M)'n ll rO p o n C npC,\Sap"Il'.l L­

Ho fi aSTOMaTlI ' le CKo il pa 3plI i.\KOi1. B51'1eCJlaB 

A P)'T IOHOS. N0 5, erp. 90 
IC-

h I. 

KOHcepBdTophl S MllpC IIBeTa II CBeT'l: HaCTO­

lllL\ee 11 6 JlmKa iiwee 6 Y'W II\l' l' n p OMbll lI:ICHHbIX 

i.\u CflJlefl Hblx '\I(J;!) ·Jleii . TaH JU IC P a x Ma H. i'h 8, 
ra erp. 6 

T I-T- l CO .1lrc OJle ll Ortustec h : 0 630P OpOAl'K­

1J,11lI, TeXHOJlOr ll'IeCK1Ie o co6e HHocTil II 06.11aCTII 

np1l ~ I Cll eHlIH . Hp oCJlJS TI IMo¢ec B. Nn R, CTp. 12 
}J,11 Cn Jle ll Il.JfH SHIl.COIl rlcjJOp'\'l aIJ,HOHHblX ClI­

CTeM )'JIII'I HOrO np lI,\·le Hc lfl lll. V1 rop b IvlneweB. 
I, No8 , CTp. 20 
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c[lILIII \l Oll ll ll. Xu 4 , CIV. 105 
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ErO Il IlIII.,\''' Y. n p. n 
Iic CII lH11l0 ,IlI a H ;\FC: - lla ~ IHTJ, o r S'I'Micro­

electron ics. BH'I CCJI<l ll !'<l llP Il KOB, Cra uucn ae 
}!KIIW I)' K. S" 10, crp, 10:1 

Il pO ~ K Tl l PO I I ,IIIIl t' COUpt'.\ I~lIl1h IX nC'IaTHhl X 

u.r.ir. ' l a n h 5. Tp.rccupout«i curnanunux JIII ­
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IlC/ t,WCOI\. Cl'.\ ICIi THHIOKOll. ;'iQ 3, crp , 89 

Il po cxrupouau ue COllp e \l CIlIIJ, IX nc-rartu, ix 
nnar. 'I ucrr, h. Tpaccupou tca curuam.tn.rx J111 ­

nun. :'IOllt' II I norcpi. II lIt'pCKpl'CTHbIX no -rex. 
CC~ IC II T IOTlOKOll. ,'in 4 , crp, lOR 

Flp o c xrn p n nn n t rc CO [l p C~'le H H b I X n eu a r­

uu x lIJI<n . ll ac TI. 7 . Tpaccuponxa cur naru.nsrx 
n u a un . J( 1I<IHjlcpe Ii Il Ha Jl h ll hIC napsr. CeMe H 

TIOTlOI;OIl. XQ 5 , erp. 106 

rp a~) II' ll'C K all OIl OJllI OTe Ka T o uchGFX . 

C e p reii J IOjll"j'll lHll . Sq 6 , erp. 90 

Bo cn p lIlI .\I'I IlIlOCT b :>!It' KTp OHHbl X KOMOO­

Ilc ll TOR II 06o p )'!I0U a ll lt H I' 3M VI HB : ¢<I KThI 

II CneIl.CTIIlIH. BJla i\II:-1II1' r )' p CUII' I. X,,6, CTp. I 16 

PJ1CYIIOK rpalpa C 3 0. T onon OrH'leCIOlll 

II r eOMerp ll ' ICCKll ii 'lClIl' KTI>I. C e prcCl K)' panOB, 

ivlaKCIIM LJ.a u ll ilo IlCKll ii. X" II , CTp. [24 

3Kc n epIlMeHTJJIL llblH. Cr e HIl. <IOnap ,lTIlO­

nporpa~ I ~ Hto ro IW l, l n Jle KCa KOHTp OJlll 06'beK ­

TOB KOCMWl e CKo ro n pOCTp a HCm <l . BJlJIl. HMHP 

Ma xOB, BJla ;l llMl1p O eT p y WCIl I(O. Bml i.\HCJlJB 

lUI1p060KOB, AneK GIHll.p 3 a K)'Tae B. No 12, Clp. [06 

TOnOJlOII I'leCI(II(1 pHCyHOK rpa¢a II pa3 ~'l ellJ,e ­

1-II1C ::lJIL'.\ ICHTOS B l1JIOCI(KX KOHcrPYKTJIS<lX. CePl c11 
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pmKK11. C e MCII TID TIOKO B. NQI, np . 1 10 

Ipy6pHKaTOp 

l' a :lp a OOT Ka n p n n o ac c n u rt Il.Jl51 C H K 

Sma rt l-usiunI C IICIIOJl h:!OllJH lleM Li b e r o SoC 
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T IOI'IOKOIl. j\ '! 2 , CTp. 74 

OC06eHIlOCl'1I n pO eKTIIf>0 na H11H 11 n p oll :] ­

noacrua \lIlO rOpa :lpH :\ III,l X BblCOKOCKOPOCTHbIX 

K,vIlHI-AUO C KOHSeflepHMI apxtrrexrypori. 
Bn.uurxiup KOHOHOB. Nu2, CTp . 78 

Tcpv oconpc r aan e uue B COCTa Be 113Me pll ­

TcJII> HOrO Moera . '-!aell , I. Pac-ier 11 xio.ie.mpo­
sa uuc 1I : 1 ~I C p11TCJ I I> HO rO MOCT,) 6e3 H C y'l eTOM 
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X~ 1, CTf> . 82 

Hexor opi.ie 0 f>0o il eM bl n pu npoc icru pona­
HIIi I C1 ICTeM p a c n p C 'l'. lefl HOI"O o.n exrponura ­

H11lI. BI1KTOP i KIl.<I HlOIfi . i'.'" 2, CTp . 86 

Il c r e p v u n u p o an n n an 3 a jtep,K I, a B n p c ­
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Mauo n o-rp efin n 1011 111 H axrne po a erpu v e ­

C K HI~i I'JlIDKOMelP na 6 a J l' ,\l IIKpOKOHTpO JI.'ICp a 

Microchi p. Haxipara )J,ailBII (Narnrata D alv i ) , 

Cepreu rOpl> KOB . So 3, CTp, 96 
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Smart Fusion? C ucnu .n.r.onanuext Libe ro SoC 
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pe30H dToPOB C }' Jl)' 'l Ult' Ill lb l~ 1l1 c neKTpanb Hbl­

Mll xa p a KTep JJCTIIKa\Jl I. OJl er 1jJ1IilH~IOHOB. Nq5, 
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faefl c KIIil. N0 5, CTp . 120 

O C06 l'II HOCTIl TecTHpoBamul )' lil IBe p CaJlb HO­

1'0 lII-lTef>¢e flca U SB T )'pe - C. 3pHK 5a6 6e (E r ik 

Ba b be ). XO6, CTp. 97 
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B r a m a n p d IJig ). fJ e f> eB OIl. II AOn OJl Het1l111 : 

BJlartl1Mllp PeHTlOIC X" 0, erp . 10 1 
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ApXIITcHy pa Silen t Swi tche r nroporo nOKO­

JIClllllI - IIIIIIOU,lIIHOHIILIII IIO:1XOA I; pew eHI110 

npori.re« 3 M <: DU D C -IIp co o paJ OBaTeJleli . 

llJla J\lI.\I lIp Peuno« BaCIIJllI (t H JlbIl H. N2 7, 

CTp. I IO 

A IIa JII13 H,! lI l1 HIIH <jJ IIHHIIl lI hIX n o x p i.i ­

Til II na xapaxrepucn u,u BblCO KO CK OPOCTHblX 

ycrpoucr ». AJleKcalI:Jp n ,10THI1I(OB , )lMlITp llll 

<! lllJlllIlnoB . N~ 8, crp. 100 

Il pocrn rposa unc I'B<1 p lJ,eBbIX peJOHaTOpu B 

c YJlY YWeHHbIMI'1 cner. r p.un. ru.rx u: xapaicrepu ­
CTl II(aM H. Oncr '11IlJIIIMOIIOB. No 8, crp. 102 

Hatiop yHHqJIII(llpOB<l rII-l bIX IlPOTOFOJlO BIlJlil 

OpraHII J alJ,HH cun xpounor o BJ<lIIMOlle llcTBIIH 

qJ)'llId lIIU HJJlb HbiX YJJlO B II bJlOKOB LW<jJp OBOil 

nnn apar ypu . LlacTb I . HI-1KOJla(\ Bopu cciu , o. 
Nfl 8, CTp. 105 

Opr .uuu auun aCl-IHX pOHHoro nnyxcr oponue­
ro 06 MeHa lla HHblMII MC)hny <jJYHI,IlIIOHd.ILHLI­

,\111 )'3J1aMIl II (iJlOKa:'" 1 IJ,IIqlpOBOl1arllIap aTyp bl. 

HII KOJla(1 bopuceur.o, Enmaner a <11poJloRa. N° 8, 

crp, 116 
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HIT H: Bna.uixtup Pe HT loK. NQ 9, CTp . 87 

n pOCTOI\ Iln O' IH IIJ( rnrran ua I-Ia KOMnOH eH­

Tax Dio tec Sem ico nd uctor . 13WJeCJlaB [a BpI11'OB, 

HIIKIITa MaXII oB. No 9, CTp. 92 
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HIleMFPGA. C!Jp C,'ICpIiK )lOOiLl (Frederik Dostal). 

Ilepeson: MIIX,lIIJ1 PYCO'HX. N°9, CTp. 97 
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1vI mlnl3llH. NQ 10, CTp. J 11 
Bapuau u n IfC:-':OIl HbIX n ,lpaMeT p o B B aa ­
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Mnuraann. NQII , CTp . 95 

O praI-IJl3alJ,H51 aa un nu aH,1J10rOBblX BXO)J,OB 
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,la pTaMl! lE e. L13B Illl C!Jo plle ( Da vid Ford c ). 

[kpcuon: Mllxa lill PYCCI(IIX . NQII, CTp. 105 
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KOHTpOJI Jlep a DivlA C <jJ YHKIJ,I Ie(1pa CYCT,1 KO H­

rpOJlbHbl X Cy"IAI C Re. tl acTb 1. EJIII3aBera 

clJpoJlo B'l. NQ I I, CTp. 110 
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PeBel-1KO . NQ I I, CTp. I 18 
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CMOJlbliKOB.NQ12, CTp. 77 

Pa a p ao o r xa np HJlO;l(e HIIII n n n C HK 

Smart f'usionZ C I1 CnOJlbJOBaHfleM Lib er o SoC 

If So f tC o ns o le. l l8CTb 13. n OIl. I(JlIO'leHlle uoru. ­

30 BaTeJlbCI(IIX JlOr ll' ICCI( IfX .\ I OJ~ )' ,1 e ll K MHKpO­

KO I-ITPOIIII CPIWil n OHCflCTe,\Ie Smar tF us io n2 

n o ui u u e A PIl 3 . Il er p n0 3n HHKoB , LlcH lIC 

3e ~IC I<O B. NQ 12, CTp. 82 

C I I H Te3 f1 p ye~ I <1 i! MOneJlb 32-paJ pilllHoro I<OH­

r ponnepa DivlA C<jJyH I(WJCfI pac' lera KOHTpOJlb­

HblXC Y ~'I M C Re. l.{ aCT b 2. EJlI13aBera CDpOJlOB'l. 

NQ 12, CTp. 89 

2. COqJT AIlSl MOAem1poBaHHSl/CAnp 
ivlonenbno-op ueHTIIpoca HHaH pa 3p a6 0TI"1 

3c!)(jJe KT IIBHbIX epHJlbTPOB nonaBIIC HHH 3M n 

nJl51 npeoopaaosarene n bOJIbWofI ,\10 LU HOCT H 

B CST ST U DIO SUIT E, I-LlJlllH Maayum u (I l1 ia 

Manushyn). Ilepeson: Bnanrrxnr p PeHTIOI(. NQI, 

crp. 118 

Buprya ru. u an OlJ,e I-IKa : KaK oun arru paapa­
60T<lTb np oei.r C AU TI. Kpucrodi K3 M:l-I Cpep 

(C h r is to p h Ka m m e re r). Fl epe non : Mnxa u n 

PYCCKIl X. NQ 2, crp. 102 

C IIHTe3 UII<jJpOBbIX YCTp O(ICTB l(oM6I-1 HalJ, I1 ­

ouaoro 'rnna B np orpaMMHofl cpene Pro teus 8.1. 
Ileunrdipar opu. [Vla KC IiM<11 1IJl aTo B. NQ 2, CTp. 113 

C HH1'e3 I.llIcjJpOBbIX YCTPO I;ICTB KOM 611I-la IJ, H­

ounoro run a B nporpax.xiuon cpene Pro te us 8.1. 

MYll bTHn Jle Kc o p bI H IlO IYJlb TJln IIe Kco p bl . 
Ma((cHM<[JllJIaTOl.l . N~ 3, cr p. 114 

C HHTe3 Ul1cP POBblX YCT POlICTB I-.:O,vl(iJlHalJ,ll­

ounoro r una B nporpaxrxmou cpene Proteus 8.1 . 

Kovnapar opu . ycrpo ncrsa cns nra IlBOWIHo ro 

xona. M a[(CII M<lJlIIlaTO B. NQ 4, CT p. 11 6 

Moziennpon au n e H UCCJlellOB8Hu e 6 JlOKO B 

1I ;Ioln YJlbc l-lb iX8BTOMaTlIyeCK UXO ICTeM B cpene 
rVliu oCap. BHI(TOP Jl II<jJepeHKo, Oner COKOJlOB, 

Ilennc KOJleCH III\ , NQ 6, c r p. 110 

3.3IleKTpOMarHHTHaSl 
COBMeCTHMOCTb 

BJIII51H lle Bblbo pa 1\0 ,\ IIlOHeHTOB, cxeMOTeXHII­

yeCKOrO II «oncr pyxr nnnoro peui euu n a a 3MC 

COBpe , le HHblX D C/D C - n peo op aao aa rene n. 

-lacr r, 1. Bnannsurp Perrnox. NQ 2, CT p. 104 

BJlJIH Hl1e BblbOP<1 KO'\'In OHeHTOB, cxeMOTCX ­

HII'ICC[(Oro U I(OH CTPYKTIIBH Oro peu reu un Ha BO­

npoCbJ 3 MC COBPC~ I C H HbIX DCID C- n pe0 6pa­

JOBaTCJlcii. -Iacn, 2. Bnann-iup PelIT10 [(. NQ 3, 

crp. 105 
Man ure 3 Kp a Hll p YloLlIlIe KOpnYC<1 J(ah e w e 

OIlHO 3qJqJeI\TIIBH Oe pew eHlIe np 0611eMbr 3iviC 

Bna,'lIPoIHP PeHTIOK. NQ7, CTp. 118 

KaK ob ecn e'JlJTb TO YHOCT b 1I3,\ICpeHllI1 HanpH­

iheHHOCli l rrOJl51 , )l,\ IIITPllil KOHllpawoB, n aTJlIII( 

!JeflI(CT pa (Pa tr ick Dijkstra ). NQ 8, CTp. 126 

H OBaR pa3pa6 0TKa: aBTOHOM Hblfl OTO n l1­

TeJlb Ha y rJIeBOI'l0 pO,'l HO ,\1 TOnJlIIBe . JTeoHIlIl 

AJler(CeeB, ll eTp Illocr8KOBCJ\lIII. NQ 7, c rp. 92 
[ Jl0 6 a JlbH bl ll Me)K Il YH ap 0il,Hbl fl npoeKT 

cB060AHoro ilocTyna K l(n aHTOBbllool KO .\lnb IO ­

Tep a M [BM Quan tum bper ie n ce. BH[(TOP 

AJle[(CeeB . NQ7, CT p, 96 

BbIJl,C, ICHlIe nJlOC[(OII -racr n r pa rpa C3 1l. 

Ma rpo uri u II ,l!I re6 pa CTP)' I\T)'PHbIX '1I1cell. 

Ce p re u Kyp a n o a, Ma(( CIIM )l ,W IIL\OBCKHil , 

Cepreu Cr8L10 n. NQ 9, CTp. I 18 

Mer 01lI1I-.: a 1-l3loole pCHII 51 KC BH nepexonon 
C KO<lKCH ilJlbHOI;1 JlIHIIIII na ne-ranu.i e n.naru 
CBY.-YCT POlk l'B. Bnannxurp 61IPIOI\OB, Pa<jJa3llb 

Ca<jJIIH . NQ I, C1'p. 126 

P CI-.: O;Vle HAa IJ, HII n o MOH T,I:-K Y r Hb p llll HO­

nJlCH O'IHbIX npe oripa aonarcncu Hanpmhe HHl1. 

C ro{lI-.:OCTb J( aoanencrnmo.\Ie XaHll 'ICC!(IIX<jJdl(­

TOpOB. BIIKTOp }KnaHKIIH. NQ 4, c rp . 129 

PCJHCTU BHble n JleHKII IlJlHllaT'JlII\OB r exr rre­
paTypLI. Aunpen POMaHoB. NQ 10, CTp . 134 

1. Marepaansr 
H I-IT Pllil rilJlJl1I11 - np exu.ep cpenu HOBblX 

xiare puanon nOllyn po BoLIHIIKOBOil \ IIIKp03JJ el\­

TpOI-lIl KIi. Jl.M II1'pHil DOJlH apb. NQ4, crp. 134 

2. Kopnyca 
O nHI-l k o p n yc - HeCKOll bKO Bap lla HTO B 

nOIlI(JlIOCleHII5I : MO£lYJlbHaJl CHCTeMa KopnYCO B 

CCpIHI ME-I O . Maprun Knp xrodi d; (Martir; 
Kirchho ff). NQ 5, CT p, 124 

3.0Xlla>KAeHHe 
[1 MMepcllo HHoe oxnan.neune J JleKTpOIlIII\l1. 

CBeTH8 Ha ll ccxosa . NQ 2, CTp, 126 

llp aKTWICC[(He pekoxi ennaunu no opranma­
uru: CIKTeMhr oxnancneuun. Csern aua lleCKOBJ. 

NQ3, CTp. 80 

H o m.ni MJ1'ep I·lilJl IlJli! Te p ~ IO nOIlJl Q)KeK ­

ax p unont.ut an ac ro ve p. CBCTJla H8 n ecKoBa. 
NQ6, CTp. 12(, 

4.MHKp03IleKTpOHHKa 
Meran nokepaxru-recrcnc «opnyca u xrare pua­

JILl AO "T ECT n P}160 P" ilJ151 IIJ" C!IIIII ,,1II1, pO­

3JleI-.:TpoHI·IKH. AJleKce11 i'v laK cl1~ l oB , Huxonan 
BaC!UJeH KoB. NQ 7, CTp . 126 

5. 1-13MepHTellbHaSl annaparypa 
Icncparopu HMllYJlbCOI3 cepJ11I AKl1fI -3309 

IIJIII TCCTil p o BaH 1·151 n o Hy n p 0 BOil HII1\0 B. 

I[CpCBOIl: Oner KOTeJILHllh. NQ2, CTp. 132 

AHaJlIlJ CllrH,lJIOB cra unapr ou 1',111L- lliS3 

H Arin c-42 9 C UCJ1 0JlbJOB8HHeM oc u unno rpa 

<jJOB I-':O loolnaHIIlI Rohd e&Sc h w a rz. H III\On <I C, 

JTeMeulKo , D aBeJl C-rpyHlIH. NQ 3, CT p. 128 

n a pd "leTpwlecl-.: o e ., C( I IIpOBaHlie MaTep ll­

aJlOB C JJJ u pol\Ofi 3a ll pe ll~eH H OII JOHOrl B n po­

lJ,eCce np OIH Boncma. CTlOa p r BIlJlCOH (S tewa rt 
W ilso ll). ;\IQ4, cr p. 138 

KaJlllb po BKa np obHIIKOB: KaK ObeCne YlITb ilO­

CToBepHoCTb IlJ,vlepeHu iL 6yHK:lMnGellll (1300 11 

Ca mp bell). N2 5, CTp. l28 

OClJ, II:lJ10r pa <jJ bI CMCJIJaHHbJX ClI r l-l aJlO B ceo 

PIIII 1\150 5 KOM lla HlI1I Tek troni x . B ll a llll ~ ll1 p 

MaKapCI-l Ko. N~ 5, CTp. 132 

H 3MC pCHHC 0T!(J1I1K a KO HTy pa p e r YnI lp O­

BaHI1 H C IICnOJlb30Ha HI-1 e M OClJ,IIJ1J10r p<1<jJo B 
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C30 . I-J a n p nxi e p e cr afi u 111:I,1TOp a lIaJlpil 'h ~lllIl l.
 

II c eJI. Bfl 3L\HMH P PeJl II Ol' . X'I:5 , crp, U 7
 

:KH I1) O CI~l1 jJJ1 0r paCp b l HIoICOKOI"O p,n pCIIICIIIlll II 110'
 

f lOCC LlO 8 [Ttl: uo sa s cepnu Teledyne I.~C I"O )' 

wavc l'ro H DR. ~ICJ, Cci'1 lll nra uou, S" Cl . C Ip. 130 

b hl cr p a rr Bb lrppl,a n.u unux I I:! 11IICIIP0 !lOro 

ocu u.crorpadia R &S RTO . ~) p Jl el <!l j lc'\I' II I Jl I 

Oi\ OB (E rns t Flernrning). NQ6, n p. 134 

JlaT bl Co Bpe lYl e H JI 1,1i'l Jni,3 10 II{II ii I ~ lI ~pa 1 0 P 
X .uianaaona co cBepX IIlI :l KII ,\ 1 ),1'0 !l JlC\ 1 U IM 
<lJ ill . Cepreu OCflb'lHKOB, AIlI\llCi l I ! :iII Cll K. X~ 7, 

11II 0 ­ cr p. 154 

: 111 151. Jlaoopa r o pu sre rccrcpr.i O<lTa p c fJ 0'1' xoxrna­
cPaI<- HIli! G W Instek : 06:10P OO:]~IO)Kl lOcre il. .\ i ICI,cci i 

ill m aH OB. NQ8, CTp. [ 30 

K aK yC KOp HT b riepexon hOIITP OJl IoIi0 -1I3.\ IC 

pllTeflbH bl x npuoo pon Hd pcmerme :13A3' 1 5G . 

Cn oapr C!l OPC<li'1T(S tewart Forsyth ). X" 8, e l p . 132 

Cep HH oc u un x or p utp o a RTH 10 0 0 /R & S 

i m.rx	 RTH 10 04+ R TH - B 2 4 '1. Jl \ I HT P ll i'i Kann y rr , 

Ku p u n n BIi KT Op Oll , p YCJI<l1l Mllll llc6a c R, 

An exc au n p CHH HU<l , Feo p r u n EcP11MeI-II,O , 

Ileun c f' He3nHJl o s, J~Cll H C H u eu ll' l. NQ9, C1p . 124 

Mcro uu CHI1)KCIIH51 wyM a ocunnnorpadion 
tro u JlpH HJ olep e HH II CJla6blX cn r n anou. K J HI-l i l 

ycou L\"W HCOll (Ken n y Joh nson ). NQ 9, crp , 128 

u tin l-bolepeHlle KOJ<j:JcPllUH l ' JlT<l ur yxra n o MeTO­

A)' xononuoro I ICTO'lH Hl,a . I !:' BIILl GdflJlO (Dav id 

Ballo ) . NQ10, CTp. 118 

TeCT11p OR<l I-U1e ),CTpMI CTb C Il HT epcPeC1c O,\1 

I IKH . USB 2 .0 C JJC n Ofl b :JOBa HH eM OCl\I1 J1 J10rpJ l j) OB 

cepu u R & S RT O. HII KOJla rl Jlexr eunco, [Ianen 
naa­ CrpyB II H. NQ10, crp. 121 

'ona. Cne uu dnuca I.J:J MepeHll illl <lHaJ1l13a LUy ol a 

ua ([W POCTH X nepena-m 100G II asuue. PII K VlIlC 

, ­ (Ri ck E'lds ). NQ10, CTp. 128 

.iua. H OBbl e yuun epcam.m.re BOJlbTM erp bI cepu u 
GDM -7906X 6 ';' paapnna. Anexceit ll lnra nos . 
NQ II , CTp. 129 

Or nu.r.rorp, u]: RT \1300 '1: ll ~C J;O JI " K O npu ­
(i o poll II O:lI lO\L Jl \ Il ITPl ll i K 3I LI )' 1l, A Jlt:KC<1I11IP 

C I I I I llI [, l , ) ! CI II I ( } ! iICIl II'J. Ilcu uc G)' T y COII , 

f:l ,a I cpllll a K()JI CII , HIlI'O.llail K OOhl:ICU, CIIl1 ( 

l ' II ~ : \ ill I:l O Il , lc opru u E(!lll \ l e llKO, Ancxcaunp 
B o:l ll ~CClICI'lli i . :-;" II , n p . 132 

Ka ; III(JpO lll,a J;OIl Tpo;l h IlO - I I:! \lep I IT~ 1I bl l hi X 

CIIC l e \ 1 \ ll l llfl llMCTpOR oro .11Ia ll '130 Ila. I laacn 
lial ·l tJaJ(()!I. ,\" 12, CTp . 114 

6. HcnblTaHHSl 

Haxrcpcune JI:1JI)" laeMbIX nos-ex: ,1J;a.ijIlJ Tel-l­

.tcnurni Il anr.rcpuaruu uu e CHCTCMhl aa ocuoue 
GTE1v[ -J;aMep . A HApell Cxiupaou, KO HCTaHfllH 

6acaJl acu,lOpll fl 3<lBII H. .\"!7, CTp. 140 

7. M e To A bl KOHTpOIHI 

06HapY >Knll l e cxpr.m-r x AecjJeKTOs B SbICOIW ­

BOJlbTlfLIX KepaM W leCJ, IlX KOHilel-lC JTOp aX C no ­

MO tU b lO J U)' Ka. T OM A )l,il~ l C (To l11 Adams) . 

Ilcp eso n H Ao n Ofl He IW H: BJlilUIl 1vm p PeHTlOK. 

NQ4 , CTp. 140 

8 .HaAe~Ho cTbKOMnOHeHTOB 

np06J1eMbl oucmcn I-JailOK H OCTlJ. repxouc n 
II repKo HouhlX p eJle. C n IB eH L\ ::1l1 ( St ep h en 

Ddy) . NQ 5 , erp . 14 4 

Pac-icr :JKc n n yan l UlI o HHOCI HHTell CHBHOCTIl 

OnJJOB y n OTp c61IT eJlH C 1I0 .\I OlU bI0 c n p aBo'l ­

HIIK OB MIL-HDBK- 2J 7 F II ACP H2004 na n pn­
xrepe rIJlI1C A HJJpeCi Crporouos . NQ9, CTp. \ 32 

DP <lKOOdHHble Tpa HJII CTOpbl 1I p eDOJlIOUHlI 

B M llpe no n-xi yasncu. BIIKTOP Anekceen. )\lQ [I , 
CTp. 138 

Cosnauue panu onp nexruuxon: H36p aHl-I hle 

rn a s u HCTOpHl1 II nocneuune ilO CTHiKe H II ll 

Ipy6pHK'TOP	 135 

Il :n o i l O(); J<IlTII . lip;l iL Gp:1I1110H (Br ad B rannon ) .
 

Ilepcnon: Mnxaun PyCCKUX. NQ12, CTp. 120
 

Man o xro III Ii hI 11 cTa6uJlH 3d TOP Ha n p ll)l(e ­

HUH C H JJ:IK II ~1 OCT<lrO 'IH b l~ '1 H d n pH>I., ell 1-1 0 '1 

I Z E·1279'1 ll!l lI aOTOM06 Hf lb HOii 3 fl eKTpO HlIl<!1. 

NQI, u p. 58 

K OM n fl e ~I~ 1I 1 ap Hble 6 UnOJllJp Hbie T paHJ U­

CTOpb l KaTero pllll Ka' l eCTua " B IT" 2T5461\9-B9, 

2T 547A 9 - B9 . NQ 2, c rp . 12 

'0 Jl e xr p o H H si e KO,\oJ n o u c nr blO T O AO 

« . )}]l'KrpOMOLlY, Il ,,,, NQ3, CTp. 78 

Mur pocxexr a ~lO JJJ. Horo perynup yev oro C1'<1 ­

61lfl llJaTO pa H<! n p HlKellJl 51 :532 4 EPO IS !<<lTCrO­

pun K,l'ICCTUa «BIl". NQ4, CTp . 38 

3 a Ka31-Ibl e >K Kj/\ coticrnc unoro n p OHJ Bo X\­

CTBa. X" 5, CTp. 104 

MH Kp OCXe'\l<l perynupyesioro CT<l 6 1IJlIl3Cn Opa 

Hd n pmKe HllH 53 18E PO 15 KaTerOp I lII Kd' leel ua 
«Bfl», NQ 6, CTp. 32 

Mnxpoc xexrn )' lI l1BepGIJl blio rO OI1Cpa UI-IOH­

noro YCllJlIlTeJI51 1467YL\8T xar erop uu xa-iecrua 

«ll n" . NQ7, cr p. 60 

I1 Mn YJlh cHbie J(I-IOnbl o r 0 1\0 «!J,BeTOTp OH>l. 

NQ8, cr p, 32 

VlI-dC K<lTe r Op I-IJI Ka'leCTSa «B Il» BhrCOKO­

BOJlbTH Or O nao u uo ro Llpa CIB ep<l Llflll y n p aB ­

neuun M O SPET - Tpd H3HcTo paM II 53 25KXO [4. 
NQ9, CTp. 18 

Craoruurrpouu npouasoncrna OAO «l.lner o­

TpOl -I". NQ10 , CTp . 52
 

K OM (1)]e M eH Tap HLl e 6li n OMJpHb ie Tp aJ-J 311 ­

cro ps: xarero puu K<! 'l CCTBa «B IT" 21'544.\9 -ll9, 

2T 545 A 9 - B9 . NQ II , CTp. 26 

bbICTpoX\elkTBY lOII (11I1ilRoi'I HOi'l .tpannep JI. l lI 

y rrp as JleHll 51 MOS F El- rpaH JII CT()p a~lH . NQ12 , 

cTp . 52 
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HOBOCTH	 I 6 ecnpo BoAHbie rexaonoraa 

Ilnarrpopeta Wanesy SPN 2.0 OT Kerlink 
AIl51 6blCTporo pa3BepTblBaHIt151 SPN-ceTe~ LoRaWAN 

KOMn aHIl H Ke rl ink npen cr a aa n a nn aTepopM y 

W anesy Sm all Pri vat e Net work 2.0 (W anesy SPN 2.0) 

AnH C03AaHIlH He6 0nbwH x 4aCTHbiX ceTeHCTaHAapTa 

LoRaWAN , np eAHa3Ha4eHHbiX AnH KOHTponH np o­

MblwneHHoro 060pYAoBaHHH, ynpaBneHIlH CTpOHKOH , 

OTCnelt<Il BaHIlH rp yao s B aa po nopr ax Il n H no pr ax , 

a TaKlt<e IlCnOnb30BaHIlH BcenbCKOM X03HHcTBe. 

BbInYll\ eHHaH KOMnaHHeH Kerlink nnardiopaa no ­

Mor aeT 6blCTpee npllHHTb pe ure-u-e 0 pa ase pr eraa ­

HIlIl , cYll\e CTBeHH O ynpouiaer npouec c yCTaI-l OBKH , 

HacTpo HKIl Il yn paBJleHIl H ce TbKl. Wanesy SPN 2.0 

HBMle TCH ynpaBne H'leCKHM pew eHHeM Ha4anbHoro 

ypOBI-lH , KOTop o e c ny>K Il T An H npocTO H H 3KOHOMH4­

HOH KOHepllrypal.\IlH H HacTpoHKH ceTH H 6a31lpyeTcH 

Ha Il HTYIl TIl BHO nOHH THOM rp aepH 4ec KoM HHTepepeHce 

nonb 30BaTenH, n0 3BOnHKlll\HM 3aKa34HKYOnTHMH3H­

pOBaTb ee pa 60Ty H 06CJlY>KHBaHHe. 

nnaTepO pMa MO>KeT nOAAep>KHBaTb H 0 6b eAHH5lTb 

AO 20 CTaHl.\HH Knacca Wirnet CTal-lAapTa LoRaWAN 

KOMnaHHH K er li nk , wn Kl3 0B YJlH4HOH yCTaHoBKH 

Wirn et iBTS H wn Kl30B W irn et i Fe mtoCell , pas­
pa60T aHHbiX AnH npHMeHeHHH BHyTpH nOMell\eHHH 

H ooecne-raaaio ui ax HaAe>KHOe epYHKl.\H OHHpOBaHHe 

AaJt<e BTaKHXCnO>KHbIX ycnos uax, KaK nonaaner, nOA­

3eMHbie nap KOB KHH uraxrs: nHepTOB. KOHepHrypal.\HH 

Wan es y S P N 2. 0 non uo cr eo HHTerpH p OBaHa 

B no wnKl30 B, 4TO H36aBn HeT OT He0 6 x oAHMOCTH 

npHMeHHTb06na4Hbie CXt:\. 

B npHnO>KeHHHX, OXBaTbIBaKl ll\HX pasuootipaa­

Hble THnbl CTpyKTyp «V1 HTepHeTa Bell\eH '>, peweHHe 

SPN-KOMna HHH K er li nk nerKO c06 HpaeT AaHHbie 

H ynpaBJlHeT HMH B pe>KHMe pe anbHoro BpeMeHH 

JlH6 0 y4acTByH B nocT06pa 6 oTKe, HaCTpaHBaH Ba­

pHaHTbl npHMeHeHHH. n o Mepe B03pa CTaHHH4Hcna 

nOAKnKl4eHHbiX KOHe4HbiX YCTpOHCTB3aKa34HK MO­

>KeTrJlaAKO nepeKJl104HTbCHHa ce Tb 60 nee BblCOKoro 

o nepa TOpCKoro	 Knacca. 
www.ic q ue s t .r u 
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