
11 (220) '2019\
 

rnaBHblH penaxrop 
naBen npaBOCYAOB I pavel@fsmedia.ru 

3aMeCTHTeJ1b rnaaaoro penaxropa 
Onsra AOpOlKKHHa (3a>11.1eBa) lolga_z@fsmedia.ru 

BbmYCKalO~HHpeaaxrop 
>KaHHaropneeaueea I zh.gordeevceva@fsmedia.ru 

PeAaKTOp 
Harans» HOBI-1KOBaI Natalia.Novikova@fsmedia.ru 

PeAaKLJ,HOHHaR K0/111erHR 

AneKCaHAP CDpyH3e,
 
V10CHep KapWeH6o>1M,
 
BHKTOp nHepepeHKO, A. T.H.,nporpeccop
 
BnaAHMHp MaXOB, A. T.H.
 

):lH3aHH H BepCTKa 
Onsra BOp4eHKO I olga@fsmedia.ru 

OTAen peKnaMbl 
V1pl-1Ha MI-111eHI-1Ha I irina@fsmedia.ru 

OTAen nOAnHCKH 
HaTallJ.1R BI-1HOrpaAOBaI podpiska@fsmedia.ru 

MOCKBa 
yn. IOlKHonopTOBaH, A. 7, CTpOeH"e A, 3TalK 2 
Ten./epaKC:(495) 987-3720 

CaHKT-neTep6ypr 
197101, neTporpaAcKaH Ha6.,A. 34, nHT. 5 
Ten. (812) 438-1538 
CDaKc (812) 346-0665 
e-mail: compitech@fsmedia.ru, web: www.kit-e.ru 

Pecny6nHKa 6enapycb 
«npeMbep3neKTpI-1K» 
M"HCK, yn. Masxoecxoro, 115, 7->1 3TalK 
Teri.yrpaxc: (10*37517) 297-3350, 297-3362 
e-mail: murom@premier-electric.com 

OTAen pacnpocrpaaeuaa 
Caaxr-Flerepfiypr: 
Bl-tKTOP 30nOTapeB I victor.zolotarev@fsmedia.ru 

nOAnHCHble HHAeKCbl 

Karanor areHTCTBa «Pocnesatss 
Karanor «n04Ta POCCJ.1J.1I) 

nonyronae 
rOA 

60194 
60195 

80743 

nOAnl1CaHO B ne-rare 09.11.19 
TI1pa>K 6000 3K3. 
CBo6oAHal'l u,eHa 

>KYPHal1 «KOtw1nOHeHTbl 11 TeXHOJlOrI1I1J) 3aperl1CTpI1pOBaH 
MI1HI1CTepCTBoM POCCl-1iiCKOii C!le,Qepalll1l1 no AeJlaM ne4aTI1, 
renepanaoeeuieaaa 11 cpeACTBMaCCOBblX KOMMYHI1Kalll1i1. 
CBI1,QeTeJlbCTBO 0 peracrpauae n~ NQ TY 78-00653 
OT 22 I1IOJlA 2010 rona. 
Y4peAHTenb 
000 «~3AaTeJlbCTBOC!lai1HcTpl1T» 
AApec peAat<~MM 

121351, Mocxea,YI1.~BaHa C!lpaHKo, A. 40, K. 1, CTp. 2 
H3AaTenb 000 «~3AaTe1lbCTBOC!laiiHCTpl<HI) 
197101, Cn6, Flerporpanckaa Ha6., A. 34, 1lI1T. 6 

ctneveraae BTl1nOrpacPl111 «npeMI-1YM Flpecc» 
197374, Caaxr-Flereptiypr, YI1. OnrI1KOB,4. 

PeAaKlIl1l'l He «ecer OTBeTCTBeHHOCTI1 ae HHcPOPMalll1K>,
 
npl1BeAeHHyK> B peKJlaMHblXraarepaanax.
 
Flonaoe loi1l11 4aCTI14HOe aocnpoaaeeneaae raarepaanoe
 
nonyocaerca Cpa3peWeHI1A
 
000 «MeAloiaKI-1T».
 

>KYPHaJl BKI1104eH B POCCI-1i1cKI1i1I1HAeKc
 

HaY4Horo U,I1Tl1pOBaHI1A (P~Hl.().
 

Ha cegre HaY4HOii31leKTpoHHoi161-16fll1oTeKI1 eLiBRARY.RU
 

(www.elibrary.ru) AOCTynHbl nonaere TeKCTbl crarea.
 
CTaTbl1 1013 HOMepOB >KypHanarexyurero rona
 

npenoc-aanaorcs Ha nnaTHoii OCHOBe.
 

PblHOK 

IfllbH JIEEEJl,EB 
MHKpOKOHTpO]IJ]epbI. 

[1pOITTJlOe H nacroauiee 

Jlaypearr.i rrpeMllH 

«)KllB,U1 :.meKTpOIIHI(a POCCllH-

IOpuu KYPOlfKIfH 
Rohde & Schwarz 

rtpcncraau.aa 1I0ByKJ MOlleJIh 

6 

2019" 10 

B JIllHeHKe OCJ111,~JIOrpa¢OB RTP 12 

Ha npasax peKnaMbl 

I1MC-rert.rpexrcanam.ncro 
cyrrepB1l30pa rurratnta 5322CX025 

«areropnn xa-recrna «B[1» 14 

KOMnOHeHTbl 

BlIaaUMUpPEHTIOK 
KaK HCrrOJIb30BaTh 

cvncpxounencaropr.r: 

KpaTKOe PYKOBOI1CTBO 17 

IOpuu MJIKOllIfH 

.L\el\HMeTpOBhl(1 pal1ap 26 

EBzeHUu IfBIIEHKO 
B"-I -pe,~e cepun G6K-RF 

OT KOMrraHIlH Omron 

JJJIJl KOMMYTal\IlH BbICOKOCKOPOCTHOlO 

,l111¢¢epeHl\HaJIbHoro CHrHaJIa 30 

Ilepesoi) U oononnenun: 
BlIaaUMUp PEHTIOK 
DC/DC-npeoopaaonarenn 

KOMrraHHH RECOM 

B rpancrtop'nu.rx npanoa.enuax 34 

Banepuu COJIOBbEB 
J1ofJl'JeCKOenpoexrupoaanue 

BCTpallBaeMhlx CHCTeM na FPGA. 

'hCTh 14. Ilpocxrupoaanne 
BCTpoeHHoH IIaMJlTH 

B CHCTeMe Quartus 38 

HOBHHKH AO «B3[1[]-C" 48 

AHmoHBIfCTOPOBCKIfH, 
AJreKcaHap KOPHEB 
OrrTHMH3al\HJl pa60TbI 

C ITaMJlThIO 

IIpH rrporpaMMHpoBaHHH 

B crannapr« OpenCL 

I1JIJl Intel FPGA 50 

6noKH nHTaHHH 

)f{lOlIbeH CIfPAP 
(Julien SIRARD) 
Cepeea Jl,MIfTPIfEB 
DC/DC-rrpeo6pa30BaTeIlH 

C IIIHpOKHM I1HalIa30lJOM 

BXOI1HOfO HaIIpJl;.r.;eHHH 

I1I1Jl rrpHMeHeHllH 

B rrp(Hl3B0,l1CTBe :meKTpo3HepfHH 56 

CHcTeMbl 

HAeHTH<I>H KallHH 

TeHHaaUU EC1JIfMOB, 
JIeoHua TPAEAPHIfK, 
IOpuu JIAHKOB, 
BH'IecllaB KOPAEJIIfH 
I3e30rracHbIH 11 lIalleiKHblH 

RFID-cqHThIBaTeJIb 

I1JIH ncex Tl!IIOB CHCTeM KOHTpOJIJl 

II vnpanneuua nocryuo» 60 

KOMnOHEHTbl V1 TEXHonOfV1V1 • N. 11 '2019 

mailto:compitech@fsmedia.ru
mailto:podpiska@fsmedia.ru
mailto:irina@fsmedia.ru
mailto:olga@fsmedia.ru
mailto:lolga_z@fsmedia.ru
mailto:pavel@fsmedia.ru


I 11 (220) '20191 

Editor-in-chief 
Pavel Pravosudov I pavel@fsmedia.ru 

Deputy of editor-in-chief 
Olga Dorozhkina (Zaytseva) lolga_,@tsmed;Mu 

Managing editor 
Zhanna Gordeevceva I zh.gordeevceva@fsmedia.ru 

Editor 
Natalia Novikova I Natalia.Novikova@fsmedia.ru 

Editorial staff 
Alexander Frunze 
Victor Liferenko 
Joseph Karshenbojm 
Vladimir Mahov 

Design and layout 
Olga Vorchenko I olga@fsmedia.ru 

Advertising department 
Irina Milenina I irina@fsmedia.ru 

Subscription department 
Natalia Vinogradova I podpiska@fsmedia.ru 

Moscow 
7, building D, floor 2, Yuzhnoportovy str., 
Moscow, Russia 
Tel. +7 (495) 987-3720 

St. Petersburg 
b. 34 "8", Petrogradskaya Emb., 
SI. Petersburg, 
197101, Russia 
Tel. (812) 438-1538 
Fax (812) 346-0665 
e-mail: compitechwfsrnedia.ru 

web: www.kit-e.ru 

Belarus Republic 
Minsk, Premier Electric 
Tel./fax: (10*37517) 297-3350, 

297-3362 
e-mail: murom@premier-electric.com 

Circulation department 
SI. Petersburg:
 
Victor Zolotarev I victor.zolotarev@fsmedia.ru
 

Subscription index 
for Components & Technologies 
Rospetchat Agency catalogue 
subscription index 80743 

Flpoexrapoeauae 

Ibcoen JIll (Joel Ll),
 
BallJIH (VanJANG)
 
IIepe6oa:
 
Muxaun PYCCKllX
 
EeCIIJlaT¢OpMeUIIaJlI1I1eplll1aJIbll,UI 
uaunrauaonnaa CI1CTeMa 
ua OCHOile uaepuaam.rroro 
II3Mepl1TeJIbHOrO MOI1YJIli 
I1l1aT'IllKa reoxrarturruoro nons 

BJlaaUMUp PEHTIOK 
npoekrupouauae 
MHorOKaHaJIbHOrO 
o6paTHOX0l10IlOrO 
upeoopaaosareu» 
na 6a3e KOHrpOJlJlepa MAX17690 
KOMllaHlIll Maxim Integrated 

AllamoJluu MllPOHOB 
Bbl60p OrrTHM,llTbHOH CTpyKTypbI 
aRllaL(HOIIHOH CHCTeMbl 
anet.rpornrrau Hll 
nocroanaoro TOKa 

BJlaaUl>Wp PEHTIOK, 
E6ulluu IIOTEMKllH 
!1HTeJIJIeKTyaJIbHble 
113Mepl1TeJlbIIble npudopi.r: 
"YMHbIH» nyrr. R«!1HI1YCTpmo 4.0» 

Allapeu CAMO/l,EJIOB 
Pacumpeuns 6e30rracHocTH 
ARMv8-M Security Extensions. 
Tpe60IlaHHll 
Kcpencruaa pa3pa6OTKII 

BJlaaUMUp MAKAPEHKO 
Kosmoncnru Analog Devices 
I1JIJI rrocrpoearru CHCTeM 3D ToF 

K03UMO KAPPllEPO J
 
(Cosimo CARRIERO)
 
IIepe60a Uoononneuue:
 ~ 
BJlaaUMUp PEHTIOK 
AHaJIH3 6H<DJIeKTpWlecKo!'O usurenauca
 
RMOHHTopHHre KJllIHWJeCKOl'O CT,lTyca
 
II lJ,lIarHOCTlIKe 3a6oJleIlaHH}!
 104 

HIIKOJlal1 lfEPBJIKOB,
 
IIa6eJl JIJIXOB,
 

64	 Allapeu 1l0HllCJIH,
 
Mapu« BAJIYEBA,
 
Ibcumpua KAIIJIYH,
 
BH'tecJla6 t YJIbBAHCKllH,
 
/l,elluc5YTYCOB
 
Annaparua» peaJIH3allHll CHCTeMbI 
oiipaoorx« 1H1L\eO 
CI1CrrOJIb:JOBaHHeM COK 110 

74 

TexHOnOrHH 

5p3a O/l,HEP(Brad ODHNER) 
YCKOpeHl1e :lJTeKTpWlecKoro
 

82 TecmpORaIII1J1: llCTOPHli
 
OT UPOlI3Il0l1l1TeJIli 3JIeI<Tp0J\,10611J1efi /14
 

Allapeu fOPEBOH,
 
Cmenan KOMAPOB
 
Feueparopr.r CIIfHaJIOB PLG06/l2/20.
 

86
 '-!acn 3	 III 

JIKo6 POCCOCKllH 
WIlPOKOIIOJlOCHble OCIII1JIJIorpa¢bI
 
AKl111-4133H AK!1[]-4133/l
 
CIIOJIOCOH nponycxanna 16 I'I'u.
 

92	 '-laeTb 1 ]24 

AlIeKceu IIIllfAHOB 
OCIJI1JIJlorpalp Wavekunner 8000HDR 

100 II aHaJIH3aTOp MDA 8000HDR 134 

KOMnOHEHTbl f1TEXHOJlOrf1f1 • N2 11 '2019 

mailto:podpiska@fsmedia.ru
mailto:irina@fsmedia.ru
mailto:olga@fsmedia.ru
mailto:pavel@fsmedia.ru

