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C OAEP>KAH~E >KYPHAnA 3A 2018 rCA 
ttepeoe '1HCnO nocne Ha3BaHHR CTaTbH 0603Ha'laeT HOMep JKypHana, eropoe - CTpaHHl.(y {neneno 

crersn] , MaTepHanbl py6pHK "06MeH omarou " H "Ilononnenne K Hane'laTaHHOMY " ("Hawa KOHcynbra­

I.(HR ", "06p a THTe BHHMaHHe <OJ BKnlO'IeHbl B COOTBe Tc TBy lO LLlH e TeMaTH'IeCKHe peanem« cO,QepJKaHHR. 

YBu >t< 3eM ble YV1T3TenV1l . 
n UM5lTV1 BFlUA V1 MV1 PU B3 CV1n beB V1Y3 cbponOS3 . 
n YY WV1 e ny6F1V1 K3l..\V1 V1 2017 rOA3 . 
npV13bl >t<ypHa nu " PUAV10 " . . . 

HAYKA lit TEXHlitKA 

L\V1 epPOB35l nonV1TV1Ka . A. ronsuueo 
L\V1eppo Bo e npennpuaru e. A. r on suu xo 
8 0 -WAN - BeAYw 35l na prun S nporpav wao ­
onpe nenaevov "opxec rp e". A. ronblwKo 
n OHV1 M3H V1e rrp OV1CXOA5lwe ro . A. Fonauuxo . 
"Hosoe PaAV1 o " . A. ronblwKo . . . . . . . . . . . . . 
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n po r paMMa Ha nmV1neTKY. A. ronblwKo. . . . . . . . . 6 
Ew e paa npo I.1 CKYCCTseHHbl1i1 V1H Tenne KI . 

A. ronsuuso . . . . . . . . . . . 7 
KaK vc rpo e« iI1HTepH eT HaHoBe w e li1. A. ronblWKO . 8 
KaK V1 cno nb30BaTb iI1 Hl e p HeT uauoseuiesi. 
A, ronblwKo . . . . . . . . . . . . . 9 
Spa KorH V1rV1 BHOCTV1 . A. ronblwKo . . . . . . . . . . . . .. 10 
OAI.1H AeHb ,I..l,eHI.1Ca iI1 B3HOBV1Y3 A. ronblwKo 11 
5G: nepaue uraru . A. Fomsnuxo. . . 12 

in3SH bie V1H >KeHep bl. C. MlllweHKoB . .4 
L\HiI1 i11 C - 100 ner. C. MlllweHKoB. 10 
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CTP3HV1 l..\bl V1 C TO pV1V1 coeercxoa 
PaA V1 0 KOHTp p3 3sep,KV1 . BeFlV1 Ka5lOTeye CTSeHH35l 
B0Ii1H3 . B. MaK apoB .. . .. 1 
CTP3 HV1l..\bl V1 CTOpV1 1.1 cosercxoa pap,1.1 0KOHl pP 33Bep,KV1 . 
Pa6 01a COTpyp,HV1KOB P31-\V10KOHTp p a3 BeAnl [J roziu 
Ben V1 Ko li1 OTeye Cm eHHoli1 SOIi1Hbl 5 
Cr paauuu V1CTOpV1V1 COSeTCKO >1 paAV10KOHTp pa3[Jep,KV1. 
Pa6 0Ta COTPYAHV1 KOB PaAV10KOHTpp a3Bep,KV1 
BO SpeM5l BOIi1 Hbl C ~nO Hl.1 eli1 . . . . . . . . . . . 7 
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"CB 5l 3b" - 106V1neIi1Ha51 30-5l M e>K,£l,YH3pOAH35l 
BbICTaSKa. . . 

BblCTaBKa Expo Electroni ca 20 18 . 

14- 1i1 M OCKOSCKV1 1i1 M e>K,£l,YHapoP,Hblli1 epOpyM 
V1 BbiCTaSK3 "TOYHble V13Mep eHV15l - OCHO Ba Kaye CTS3 
V1 oeaoriacuocrw" . . 

BlitAEOTEXHHKA 

. 6 2- 5l 
c . otin. 

. 6 3-5l 
c. oon. 

7 3-5l 
coo». 

Pe MOHT Tene BV1 30p<l Daewo o -20Q2M . M. n aw KoB . . . . 2 7 
"Bropoe p,L.I XaHl.1 e " 31.1 r 3a roo 6pa3 Hbix aHTeHH 
xap-re-o;o. B. MlllnKIIIH , H. KanlllTeHKoB, 
B. Jle6eAeB, A. Wynblt<eHKO . . . . . . . .... 4 29 
YnYYWeHV1 e 3Byya HI.1 5l coaperaeaa oro Tene BV1 30pa . 
A. Pe w eTHIIIK. . . . . . . . . . . . . . . . . . . . . 4 32 
Mop,ymnop can-a na auano rosoa s~1 p, e o K a M e p b l. 

A . EKIIIMOB... ..... . . . . . . .. .... . 7 9 
3 a Me Ha 6n B npacras xe AFI5l rrPl.1 e M3 l..\l.1eppo Bo ro 
w neBV1 p,eHV1 5l . A. EKIIIMOB . . 12 7 

BTOpa5l >K1.1 3Hb YCV1n V1 Ten 5l " PaA~IOTe xHV1Ka Y-71 01 C" . 
B .nnaToHeHKo . . . ... . . 1 12 
o na pav erpax 1.1 cra naaprax B anexrpoa xvcr vnce . 
A. raHAapoB . . . . . . . .. . . 2 14 

3 11 
Oco6eHHocT I.1 B O C n p ~1 5l r V1 5l 3 B Y K O B o li1 V1 HepopMal..\V1 V1 . 

POCCI.1Ii1CKV11i1 Hi-End 20 17 . 1 3 -5l 
C 06 n. 

Ha SblCTaBKe "POCCV1Ii1CKV1 1i1 Hi -End 2017" . 11 . Poros 2 8 
V1 2-5l c. 06n . 

3 7 

YTOYHeHl.1e MeXaHI.13MOB pacnoaua sa-ura. 
A. raHAapoB . . .
 
B n0 V1 CK3X CI.1 CTeMbl 06b eKTI.1B HbiX Kpl.1TepV1 eB
 
xa-recr aa 3SYKOBocnp0 l.1 :l B8Ael l l.15l (Kp V1 TI.1Ka
 
cnexr pan su oa KOHl..\en l..\ I.1I.1) . A. raHAapoB . .
 

Manoraoaou ru as aKTV1B Ha51 AC C iI1 \1ln. A. 6YTOB. 
AKTV1 BHa5l AC B a6oHeHTcKoM rpov sorc aopwren e . 
A. 6 YTOB. . , . .. . . . 
AKyc TV1yeCK35l CV1CTe Ma Verna 10 0A- 005. 
A. AeMbIlHoB, 
M op,e pHV1 33 l..\ 1.15l axvcrw-recxoa CI.1CTeMbl 
"Radio tehnika 8-50B" . B. n naToHeHKo 
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r eHepa TOp JJ.J I ~ .081111 arena ,Ll,CK 50 B 3 ny.	 "Ha CTaHl.\1I1 1O n p ll1 eM ~ I II1K HaCTpaviBaeTC 51 nepeMeHHblM Ilporpa60 n. S1KywKIIlH .. 3 19 KOHAeHcaTopOM C3... " .. 1 50 C flOMO 
Cr epe oaaruics C BceHanpasl1 eHHblMIll MII1 Kpo<j)oHaMI1 . A. Ky31 
K. ~lIlllaTOO . . 4 10 H3MEPEHHSl 
YCTpOC1 CrBO 3, l1.\ ~1 Tb I An~ YM3 4 . A. CblPlIll..IO . . . 5 10 
YM3 4 C TO KOBO ~l 06p mHo C1 CBfl3b10 . A. neTpoo 6 10 B4 -reHep aTOp ClI1 rHanOBC YaCTOTOMepOM. A. "lex . . . . 1 17 
V1cc neAoBaHllle MOAenlll YM3 4 (1..\1I1 pKnOTpo H [lpoa eoxa nnar C nOrlll yeCKII1MII1 MII1 KpOcxeM<JMII1 . repOH~ 
Ha OY 111 r oanaac ropax). A. neTpoo . . . . .. .. 7 2 1 A. Paauornanoe, A. rplll l14eHKo . . . . . . 1 19 MI1Kp O' 

8 7 \I1 cn blTi.lTCl1 b l paH3l11c rop oB. B . ~pOIlOO . . . . . . 1 46 20 18, r­
YCOBeplueHCTBOB8HHblC1 sapnan r 1\lI1pKnOTpoHa. \I1 3MepeHV1 e CMKOCTII1 V1 3 nC KOHAeHcaro po B R3 no11 
V1ccJl eAOBaH ~ le MOAel l1ll YM34 . A. n eTPoo. . 9 13 Ha nnaTax. B. KlIlllbAlOweo . . . . . . . . . . . . . . . . .. . . 2 23 5 10 o, 
n epBblC1 nomoc B A4X 111 ero BJ1llHHllle n pll1CTaBKa Anfl ysCnL1 yeHII1 51 BXOAHoro conpor nanenua nlllcKal 
Ha napau erpa YCI1n1l11ene C1 C06l1.\eC1 OOC . MYl1bTII1Mer pa. A . raoplIllloo. . . . . . . . . 3 27 Ha MK, 
A. neTPoo . . . . . . . . . . . 10 14 n l1TaHv!e rec repa TFI-4 OT aKKyMynflTOpOB	 c . 3 1, 3
 

11 11 nlnOp3aMepa 4/5SC A. KY3bMIIlHOO . 3 28
 
Ard uino Uno B pe rvnsr op e rpov soci« CeTE!Bo C1 np06HII1K. K. MOp03 . . . . 3 29
 
C KOMMyTaropoM BXOAOB 111 BblXOAOB YM3 4 . <tJapaAOMeTp - npIl1CTi.lBK3 KMyJlbTIllMeTpy .
 
A. 6ello3epoo . . . . . . . . . . . . . . . . . 8 12 C. rll1ll611lH . . . . . . . . . . . . . . . . . . . . . . . . . 5 22 YMeHbL 
,Ll,L1CKpeTHblC1 perynarop rpOMKOCTIll Ha 62 .06 . Hpuc t aexa K reuoparopv Anfl L1 3Mepe Hlllfl C. SlKI1 
10. ElKKOO . . . . . . . . . . . . . 12 26 peaouaucaoa -r ac rot si xourvpa C nOflhlw eHHoC1 n Ol1yMc 
V1HAL1 KaTOp BbIXO,lJ,HOi1 MOl1.\HOCTIll YM34 . TOYHOCTblO. A . MOIlOKOO . . 10 25 uanps» 
H. OCTPOYXOO . . 9 11 H. Call 
AHal l ll1 :JaTOp cnexr pa 3ByKOBoro cnr uana. AonOIlHeHlIlll K CTaTbRM n OBblW 
H.OCTpOyXOO . . . ........ . 10 11 Ha KMC 
,Ll,II1H8MlI1 yeCKUe nOAMarHII1Y II1B8HII1e B AKAI CS -F l 1. Anryxoo C. [Ja60paro pHbl(;J reueparop c uruanoa Kaapue 
A. WOCTaI..lKIIl" . . . . . . . . . . 11 9 Ha DDS nUA ynpaBnoHl1c M Ard uino C'PaAlI1o" , 20 17, Ha n p~ )I 

YM3 4 ua MI1KpocxeMe LM3886 C rny60Ko C1 OOC. N~ 10 , c . 28- 3 1). B arre - uoaropax ucnoru-aoeauu Peryml 
A. JlIllTaoplIlH . . . . . . . . . . . . 11 14 pene He HLS-4098- DC1 2V. a HLS-4078- DC 12V. 50 A.BIoIH 
BblxOAHOC1 KaCKaA YM3 4 - ABe II1nll1 r pn cr vne a u BbIBO,fl, 5 (R/W ) >KK\I1 1602 (HG 1) Aon ~C H 6bll b 
noaroparena? iii. Poroo . . . . . . . . . . . . . 12 27 COeAII1 HeH C 06l1.\ II1M npoaono u . a He C BblBOAOMT5 B 

Arduino . Ha PIllC. 2 13 cranse HOMII1H3nhi pe311CTOPOB 
AonOIlHeHIIlR K CTaTbRM .oOfl)l(Hbl 6blTb: I R9 , I R 13- 3300M: 1R l 0 . I R14 - "Pe"lOr 

75 OM; l Rl l - 270 OM; 1R12 - 3 KOM; 2R3, 2R7, 2R9, Caepnr 
A e MbRHOO A. AKYCTL1 yeCKafl CII1CTeMa "SEVINA" 2R13 -56 0 M; 2R4, 2R8, 2R l 0 , 2R14 - 390 0 M . 2 46 KaKnpi 
(VERNA 50A -003) ("PaA V1 0" , 20 15, NQ2, c . 7- 11). rll1ll611lH C. n ~mlH vl e Myn br lllMerpa M -832 OT n ayx nll1 TaHVl 
WV1p ll1 Ha OKHil nUA B4- ro JlOBKYVISATON I~Ull )l( Ha <lKKyMynm opoB (" PaAII1 0" , 20 14 , N~ 6, c . 2 1,22). rtnae 
6blTb 62 MM, a He 82 MM, KaK yxaaaac Ha -iep rex e n eYcH Hafl nl1aTi.l . . . . . . . . . . . . . . . . . . .. . ..... 6 48 6noKV1r 
(Pll1c . 3 ) . . . .... 7 48 r ll 1ll6 11lH C . Mer oMMeTp AO200 MOM - npucr aaxa B. Cyp 
o r pa<!mK8x A4X Ha pn c . 5 B CTClTbe . . ... 9 48 KMYfl bTV1 MeTpy (" Pi.lAII1 0" , 20 17 , N~ 7 , c . 54 ). OTBeT KOMlla, 
C blPlIll..IO A. npOC TO ~l Apai1Bep Anfl BbIXO/VlbIX ua aonpoc -urrar en a 11 28 A.6yr, 
KaCKaJ\OB YM3 4 ("Pa AlI1 o" , 20 17, N9 9, c . 13 , 14). Aepery3 A. \I1 3Mepme11 b eMKOC rlll OKC ~IAH bI X PeMOH 
CbIPIIluO A. BbIXOAHo C1 KaCKaA YM3 4 KOHAeHcaTopoB ("PaAlI1o" , 200 1, NQ12, c . 27) . YCOEler 
co cla6w lL13a l..\lI1e C1 TOKa noxos (" PaAlI1o" , 20 17, n e'Ii.lTHafl nnar a . . . . . . . . . . . . . . . . . . . . . . . .. . .... . 5 46 A.Abl! 
NQ 10, C. 7 9 ). Baeneane 06 l1.\e C1 06paTHoC1 CB513 111 KlIlplIl'leHKO B . Yco aepuraacr eoeau asui nOr lllyeCKL1 i-i 
B YCII1 11 L1 Tell e . . . 50 Tl'Jl -npofiuu« (" Pa.olI1 o", 1999, N~ 9, c. 26 , 27 ). 
~lIlllaTOO K. CTepe03anV1 Cb C I3CeH i.Jn paB neHH b I M~ 1 n eya I Hafl nnara . 7 48 
MII1 KpotjJoHaML1 (" Pa,1I11 o" , 20 18, NQ4, c . 10 - 14). MOP03 K. C l eBo!-i np0 6HL1K (" PaAlI1 o" , 20 18, NQ3 . 6blKOB 
o rpa <!) ~l K8X Ha Pll1 c . 6 ,r B CTi.H be . . 7 48 c. 29 , 30 ). n e'w Tll a fl nnaw . . . . . . 6 48 cxeMbl 

no ne-u 
PAAlitOnpl-1EM T P I NQ11, 

111 puc . 
HOBOCTII1 aeuiauvrs. B. rYIlReo .... 1 15, YC V1Jl1l1 1enb Kc n uu Olla pHoMy KOMnblOrepy. co 6o ~ 
CM. raK)I(C 2-21,3- 2 1, 4-14 , 5- 15, - 24 , 7- 11, A. BIIlWHeocKIIlj;j . . . . 4 28 TpaH3Vl 
8- 19 , 9- 2 1,1 0 - 2 1, 11- 16, 12- 14 rl pe06paaOB3Tenb II1 Hl ep(tJe C1 cOB USB/ RS-485. 6bl1'b (; 
Mar H ~1THa fl aHTeHHa C YMHo)l(lI1Ten M /1.06POTHOC1111 B .Jla3apeo.. .... . .. . . . 5 18 AblMOI 
111 .011 TaHI..\Il0HHbiM ynpaBneHllleM. C. AOllraHOO . . .. 3 23 vi 2- fl C. 0611 . USB-3!
 
Kouaepr ep AlllanaaOHa 118.. . 137 M I I..\ C nnaBHblM \I1 cn onb30Barm e nopr os El BOA3 -BbI130Aa GPIO C. 3 1, ~
 
r eTepOAIllHoM. iii. Hexaee . . . . 4 16 MII1 KpOKOMnblOl epa Rasp berry Pi. A. WIIlTOB . . . . . 7 24 Ha rmc
 
W L1 pOKOn0I10CHblC1 AM -np L1 eMIIII1K aen ana anaaoua MI1KpOKoMnblOTepbl Rasp berry Pi Ze ro
 
" BecT H ~ I K " . iii. He -raea . . . . . . . . . . . . . .. 6 20 111 Raspbe rry Compute Module . A. WIIlTOO ... 8 28
 
,Ll,opa601xa PaA1I10npll1eMHII1 Ki.l WIllP01Ho-II1Mnynbc li 3fl MOAy lt fl l.\ ~m B Ra:;pberry Pi.
 
"Jl eHII1HrpUA-006 -cl epe o" . iii. nyxoo 7 13 A. WIIlTOO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 9 22 Q'JOTOP
 
n ll1TaHllle B3<tJ -202 OT cern 111 aKKyMymn pOB. 3al1.\lI1 ra KOMnbKlTepa OT rpoaosux P33pflAOB. iii. He~
 

10. Wa6poo . . . 8 20 C .6yllaToo 12 8 OCH OBI
 
AM/4 M AeMoAynflTop Ha MII1KpOKOHTponnepe. Dr.Web 12 - HOBblC1 vpone-u, 3H r v1B 11 pYC HU ~i B. Ca"
 
M. AaxIIlH . . . . . . ... . . 10 23 3i.lIUIllTbl. n. WaIlIllH.	 . .1 2 9 ,Ll,eKop; 

vnpaer 
AonOIlHeHlIlll K CTaTbRM Ml-1KPOnpOUECCOPHASl TEXHl-1KA	 AS lOM, 

A.6ax 
He-r aea iii. KOHBepTep AlllanaaOHa 118.. .137 MIl.\ <tJ II1 HanbHafl se pcaa peria xropa Pi.lCTPOBbIX KO Hc r ~ 

co C nl1aBHblM rerep onn-rov (" PaAII1O" , 20 18 , NQ4,	 Wpll1<j)TOB CG -Edit . A. CaO'l e HKO . . . . . . . . . 1 26 cseror
 
c . 16-1 8). n pvlMeHeH rpaaanc r op KT31 236 -2,	 MII1KPOKOHTPOll l1CPbl C >Jf\POM Cort ex-M. A. Huxonaee . . 6 4 1 KOHC T~o 

-
N a He KT31326- 2 , K3KYKa3aHO Hn cxeMC . . . . . . 6 48 Xpa aeuue s Ttl ingSpeak II1 Ii <pOPMi.l1..\1I1 111 COeTO,ll 
N Hexaee iii. WlllpOKOnOl1ocHblC1 AM-lI pll1eMHII1 K o r e une parype 111 Bna)l(HOCTIll . A. naxoMoB .. . 7 19 3a,nep: 

Z aBII1 3AII1anaaOH3 " BeCTHII1K" (" PaAlI1o" , 20 18, NQ6, XpaHeHL1 e B Th ingSpeak II1H<j)0PMi.lq ll1 l11 pa311 111 YH biX A.6ax 
c . 20- 23 ). Ile saru as nl1a18 . . . . . . . . . . . . . . . . . . 8 48 .oaTYII1KOO. A. naxoMoo . . . . . . . . . . ... 8 25 YCTpOV
o 

s	 Py6....o o B. Pi.lAII1 0npll1 eMHII1K np sraoro YCII1 J1 eHV1 fl n O.oKl1lOyeHllle l.\1I1 t\lpoBoro II1HAII1 KaTOpa I l a Kan ~ 

CB-.olI1 ana30Ha ("P a/1.1I1 0" , 20 17, N~ 10 , c . 54 , 55). K MII1 KpOKOHTpo ll l1epy ATME L -repea pa3beM Cser or~ 
Q.	 Ha c . 55 13 npa soa KOI1OHKe cnenye r Y1I1 1'3Tb: nporpauwapoaaan a . C. COe'lIllXIIlH .. . 11 20 51pKOCT 



npo rpaM rvH1p08ali ~e M~KPOKoHTpon ll epo8 EFM 8 ABTOHOMHblVi cse ToA Vl oAH b l ~ CSCTVl ll bHVl K. 
iO C rH1MOUjblO IlC r p o eu u o r o JarpYJ4Vl Ki3 npor pau v C.YCTHHOB . . . . 10 30 61 

A.KY3bMHHOD . .. 12 11 OCBe Uje HVl nOMeUjeHVl Vi nocnenoua rensao 
coeA~ HeH H bIM Vl CEle roAI<1 0AHblMI<1 n aMn aMI<1 . 

AonoIlHeHH~ K CTaTb~M A. Kapnaxea . . .1 0 37 
7 Per YJI51 rop 51 p KOCTVl CSe TOA I<10 AHor O CBc m n bHVl Ka 

repoHAa B. B Kn10 4 eH ~e 1<1 IJblKnlO4e Hvle C OrpaHI<14VlTelleM TOKa . VI . He xaee . . . . .. 12 3 1 
9 M~ KPO ou rponnepa onuo« KHon Ko~ ("PaAI<10" , Te praope rvnsrr op ElOAOH3 peear e ns . 6. AeM'leHKO 1 30 
16 2 0 18 , N~ 7 , C 6 2 . 63 ). Conpor ueneu we peaucropa TepMOC Ta6I<1n~ 3a TOp C a£lT OMal Wle CKI<1 M 

R3 nonxuo QblT b 16 KO M, peancro pa R6 - p e3 ep SI<1 pO SJH Vle M Har p esaT n e ~1. A. MeIlbHHKoB ... 12 3 6 
'3 5 10 OM 11 28 ASTOMi3TVl4e CKa 51 BOAOKaYKa . M . TKa'lYK. . . . . . 2 33 

nHcKaeB A. '{ acrot oeaep -reuepat op -vacs r 3 11 e KTpOKOHTa KTHb l ~ MaHOMCTp - Aal ' l lIIK ypOSH51 
'7 Ha M K AT 89S 8 252 (" PaJlVlo" , 200 2 , NQ7 , SOAbl. A. CaMcapoB . .12 3 2 

C 3 1, 32) . ney aTHa 51 nnara . . 2 46 Ilpocrou eMK oc T H bl ~i Aa TYlIIK Bna)l(HOCTVl. 
'8 VI .Cepe6p~HHHKoB . 2 36 
!9 6 TEIl CT T PY ASIOMaT yn p3 Bn eHl~ 51 8e lH Vl n m o p OM C AaT4 VlKOM 

sn a)f(t10CTVl . VI . Cepe6p~HHHKOB. . . 2 3 7 
'2	 YMe HbWCHl<1e Ha r pesa CEJeTOA VlO/.lHbIX np aa aep oe . ASTOMi.1T Vl K<IJl nH r vanen- ou KOMHa r bl. r. 6eIlecTa 5 33 

C .~ KHMOB . . .. 1 2 5 B biKIl104a Te n b C OAHOKHonOYHblM y npa s neHlIIeM. 
n OI1YMOC TOBO ~ reuepar op VlMnYJlbCHOro A. MeIlbHHKoB . .. 2 3 8 

'5	 Han p 51 )f(e HI<1 A AIl 51 coresoro 6JlOKa n VlTaHVl51 . ASTo Ma r Vl ' leCKI<1 Vi SbiKIl 104m e fl b t) b I TO SO~ 

H. CaIlHMoB . . . . . . . . . . . . . . . . 3 32 pan noannaparvpu-S. VI. Hesaea . . 3 3 9 
n OHbllUeH l-1 e c m 6 Vlll bHoCTVl 4aCTOTbi reuepar ooa Cereaas SVl Il Ka C SbIKnI0 4,n ell eM. A. 6YTOB . 4 33 
Ha KM On - Vl HBe p Topa x . C. 6HpIOKOB . . .. 9 26 Ceucop-rue SblKJl104aTeJlVl (6 e c KOHTilK THble KHo n K.1) 
K Bap lJ,e B bl ~1 re uepa rop CVlHY OI<1Jl,aJlbHOr O Hi3 MVl Kp ocxe Me TIP2 2 3 . VI . Hexaee . . 5 25 
Han p mKellv1\!. A. AbSlKOB 11 24 KOM6V1t I Vl pOSaHHbl~ vlK+ce Hcop H b l ~ SblKJllOyaTe Jlb . 
Pcryn Vl pyeM bl ~l Tpa f lc<jlop MClTup -aBTOlpa HC¢OpMaTOp. VI . He-raes 7 33 

iO A.BHHOKYPOB. . . 11 25	 Te p Mo Me Tp AOM- yJlVl I \<I. H. CaIlHMOB . . . . .. . 4 38 
6 e r YUjVl e orua C nll3 SHbiM Vl3Me He HVl eM 
51 P KOC TI~ . M . WSMcpaxMaHoB . . . . 5 28 
Te le g ra m ynoaense r 3Il CKT[)On p Vl 6 o pa MVl . 

" PeMOHT" ne p e KJlIO '; ,n CJl51 . B. 6oHAapeHKo .. . . . . 1 2 8 A . naHKpaTbeB . . . . . . . . . . . . . .. 5 3 0 
CSepJleH ~1e or ne pc t a a B re r uaaxce. B. <t>ponoB . 1 4 5 Pe m CTpa lJ,Vl51 3Hep r o nOTpe6JleHVl 51 S Th in g Sp eak . 

16	 KaK npuc noc ocnn, I<1CTOYHVl K 6ec n e peoo i-lHo r o A. naxoMoB . 3 6 
fl Vl TaHvl51 AIl 51 p auo Tbl C n a51Jl bHVl KOM Ha 12 B. 3Il eKTpOnp Vl 6 o paM~1 ynpaanser Fac ebook . 
n.nHCIOTHH..... . .. . .. 2 24 A. nSHKpaTbeB . .. 9 44 

18	 5J10 K~l pO sKa RKI1IO<je HI<1 51 anex rp oaucr pvraeuta. V1K-AaT4 vl K ASI<1;t<eH Vl 51 vnpaanser o oroannacar ov 
B.CYPOB 2 2 5 VlJl Vl BVlAe oper Vl c Tp aTOp o M. A. EKHMOB . . . . .. . . . 10 41 
KOMn 3 KTHbiLl pe rvns rop MOUjHOC'1 Vl Il aRnbHVlKa . )J.Vl cTaH L\VlOHHOe vnpas neuue -reoea Th in g Sp e ak. 

'8	 A. 6YTOB. . .. . .. 3 3 1 A. naxoMoB . . . . . . . 11 38 
Pe Mo HT cer Bo ra BbIKJllOya TCIl H. VI . nOAYWKHH 7 3 0 np~1 6op AIm upoeepxu ucrtp aauoctn A<lT';VlKOS 
Yc o Be p Lu eHCT80 13811Vl C USB -3ne K T pO n3 RJl b H ~I K a . nepeMe UjeH I<1 51 . B. WMaIlbKo 5 38 

16	 A. AbIMOB. . 7 3 1 Ta~ M e p AIl51 uar peaar ensuux n p Vl 6 0 pOB. 
A. EKHMOB .. 6 4 5 

AonoIlHeHHSl K CTaTb~M Kap Ma HHa 51 McreOCTaHIJ,V1 51 - sbICOToMe p - p8A WlMC Tp . 
8 C. MaKapell . . . . . . . . . . . . .. . 1 3 6 

6bIKOBCKH~ 10. BOCCTil HOI3Jle HVl e n p Vl HqVl fl l<1 al1 bH o~ 2 43 
8	 c xe Mbl np ' 0 6 p a 30 sa re Il R Hanp51)f(e HI<1 51 "AST RA" M HorO¢ YHKq Vl o HaJlbll ble yaCbl Ha M,lTPVlYHbIX 

n o nC4aTHOVl nnaro v,ero peMOHT (" PaA fl o " , 201 7, Vl HL\Vl K3 ro pax. 6 . 6aIlaeB . . 5 4 1 
N~ 11, c . 2 0 - -25 ; Ng 12 , c. 18-2 0 ) . Ha PVl C. 11 neplJ.1YHble -racu Ha n Il V1 C . n . PeAbKHH . . .. .. 7 36 
Vl [) VlC. 16 n pOBOAH ~IK , coe A'1 HR IOI~Vl~1 Me AAY 8 3 1 
c0 6 0Vi 8b lBOAbi p e JV1ClOp OI3 R 18, R 19. xonnexr cpoe A Ba C4e l YI<11<a VlMnyIl bCOs, yn p aBIl 51 e Mblx C om- oro 

'8	 T[)i1113 Vl CIOP OS 0 3 , 0 4 Vl Vl CTOKOS 0 1,02 , AOIl lKCIi nvnsr a . C. WHWKHH 7 42 
6 blTb COe/.lI<1 He H C 0 6 Uj.1M n p o soAOM . . . . 2 4 6 6ecnepe60~ Hoe 3Il eKTp OCHi36lKeHVl C -rac ruor o 

8 AblMOB A. YcoBep UJe HCTSOBa Hl<1e AOMn . K . Ka3aH~eB . . 8 41 
in. USB -3 J1 eKTp Ona51IlbIl I<1 K3 (" P3 ,ll,110 ", 201 8 . Ng 7 , Ynpaaneaue sOAOC Ha6 )l(eH~ l eM A<I411 0 r O Y4ac r K3 . 

c. 31 , 3 2 ) . 0 n 0 3VlIJ,Vl51X PC3 Vl CTOPOEJ R1 -R3 K. crenaaoe . . 9 4 3 
4 Ha pw :. 4 . . . . . . . . . . . . . . 10 48 HOSbl11 Bap ~ I <1 HT aerovara AIl 51 a KBap Vly Ma. 

n .KO*YXHH . . 8 4 2 
8 np~KllAAHASl 311EKTPOH~KA vcoaeoureucr sonanae cer eaoro VlHAVl KaTOpa 

Han p 51)l(e HlIIS1 , K. MOP03 . . . . . . 4 39 
2 <!JOlOP ne Ha oc aoae raa oauoro c oeTVlIl bHvl K3 - 2 . Paaaei tl 'l TCll b (;8 Te 80 r o H, npfl )f(CHVl 51 

VI. He'laeB . ..1 29 S KOMn blOTepH oM MOHVl To p e . A. 6YTOB. 8 44
 
8 Ocuouusre H8 Vlcn p aBHocTVl KIlIl Vl V1X p eMo HT. n por paMM l-1 pye M b l ~ T3~Mep. B. repoHAs . . 8 46
 

B. CaMO"neHKO . . .. 3 5	 Ycoaepureucr ao sau u sni n po rpaMMl<1pyeMbl ~ ra~;Mep. 
9	 A xopa I l-1 SHbl ~ CBe TVl Il bHVl K C c e Hc o p HblM H.CanHMoB . 11 29 

ynp aSJleHVleM. A. M eIlbHHKOB. . . . .. 1 3 8 Yn b r p 33tlYKOElo Ci 0 6 Hap YlKVlTeIl b nc ens TCTBI<1 i<i 
A BroM3 T YIl Vl 4Horo oceeureuua Ae Hb-H04b. AIl 51 HC3P514VlX , I<1Me lOUjVl Vi6 0JlbWOi-l vron 0630pa. 
A. 6axapeB . . . . . . . . . . . . .. 4 34	 A .neKoMlleB . 11 40
 
KOHCTpy KIJ, Vl 51 Vl nopa oor xa HeCKOJlbKV1X rnn os Cer en oe n V1 TaH'lC e ne xr poripa r a u Supra RS -2 0 1 .
 

6 CEleTOl l Vlo AHblx Il aMn . n . IOAHH . . .4 3 5 A.6YTOB" .. .. 9 39
 
1 KOHCTPYKL\Vl 51 1<1 Ao pa60TKu HeCKOJlbKVlX r an oa KOHTp o Jlb y pOSH51 )f(I<1AKOCTVly ll b r p a3s YKosbiM
 

c BeToA Vlo AHblX Il il Mn-2 . n . IOAHH . . . . . 12 33 AaJlbHOMe p OM. B.6apaHoB . 9 40 ~ 
9 38Aep lKKi1BKIllOyeHVl 51 nawn H3K3IlVlBaH Vl R. )J.op a60TKa YHVl se p c a ll bHo r o KaOeJlbHOra npuri opa. o

s 

A.6axapeB 6 44 B. KOKOWHHCKH~ . . . . 9 42 ;z: 
'0

5	 YG T pO~Cmo vnpaaneuas BKIl104e HI<1 CM 113 Mn bi )J.op a6 0TKa " no Kll lle i1 e JlKVl" 11 3 1
 
HaKaJlI<1 SaHI<1 R. 6 . 6aIlaeB . . 6 46 r l<1 p ll51HAa ~1 3 MVl ra lOUjVlx cae rona onos . A. 6YTOB 11 33
 
CSCTOAI<1 0 f\Hbl fi CB 'TVlIl bHVl K C pe rYJl Vl pye Mo~ ASTo Ma r - SblKIl tOya Tel1b VlJlJltOMVlHalJ,VlVl uoaoronaea
 

o	 51 pKOCTblO. n . IOAHH . . . . . . . 9 3 5 eIlK Vl . A. 6axapeB . . . . . . . . . . 1 1 34
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62 ABTOMaT CBeTO BblX3epepeKTOB Ha MIIlKpOKOHTpOJlJlepe. 
10 . MapTblHIOK . 11 35 

YCTaHOBKa "V1cKpa-2" M>l npo aep xn npuoopoa 
CV1CTeMbl 3a>KlIlraHIIl>l BA3. H . OCHnoB 11 43 

Kapna­
mn aHW 

n p ll1 60p M >l npo aepxn cepaonpneonoe Pene-pervnsrop C Aa TYIIlKOM rer-meparypu. ("PaAw 
AIIlCTaHl.\v'OHHO yn paBJl>leMblX MOAeJle~. ¢l . HCa'leHKoB. . . 12 40 Kocolll 
O . HllbHH . . 1 31 yCTpoii 
A B lI1 a MOAe Jl b H b l ~ Ta~Mep. O . HllbHH . . 5 38 AonollHeHlIIR K CTaTbRM 20 18, t\ 
n p ll1 eMHII1 K np nworo npe oopaaosauaa annaparypu 
pannoynp aeneu ua. B. Py 6'-'OB 10 34 l1y6erlilH B. KOHTPOJlb IIlCnpaBHocTIIl ClIlrHaJlbHblX 

AOn>KHb 
A9E .. 

OxpaHHoe Y C T PO ~ C TB O Ha MII1 KpOKOHTpOJlJlepe JlaMn ("PaAlIlo", 2018, N2 2, c. 45). neyaTHa>l KY3bMI 
ATtiny23 13. C. W HWKHH. . . . 3 41 nJlaTa . . . . 6 48 C aKTI1 8 
KOAOBblt-; 3aMOK C OAHO~ KHonKO~ Ha Arduino Pro Mini. naHKpaTbeB A. Curuannaarop BKJllOyeHIIl>l oao c . 16­
A. Eiello3epoB . . . . ..... 3 43 ("PaAlIlo", 20 17, N2 5, c. 56). neyaTHa>l nnara 1 50 Helj!eSl 
Oxpa-moe YC T P O~CTBO "3JleKTpOHHa>l coriaka" 3ap51AH 
A. EKIiIMOB . . 11 37 T H c. 30, 3 
"K OH TpOJlJlep nocryna M ello n- 1". B. Jlaaape a 2 36 MIIlKPOK 
KOHTpOJlJlep nocryna Mellon-2. B. Jlaaapea 8 38 ABTOHOMHbli1 IIlCTOYHIIlK nlllTaHIIl>l Ha aKKyMyn>lTOpaX neYaTH 
KaK coeAv'IH II1T b 3ByKOBylO «aprv KOM nblOTepa 18650. A. EiyrOB . . . . . . . . . . . 1 20 
C r eJl e ep o H H o ~ JlIllHlI1e~ . A . BlilwHe BcKIiIVI . . . 2 40 PeMoHT JlI1TIIl~-1Il0HHOrO <JKK yMyn >l TOpa. H . UanlllllH ... 1 23 
neperoBopHo e YCTPO~CT BO - 111 3 TeJleep OHHblX AByxTaKTHbli1 npeoopaaoaarens C 3al1.\1Il1Oi1 
annaparos. A. MellbHHKoB . 4 40 OTneperpysku. H. Call1llMoB 1 24 
nOAKJllO yeHV1e K cMapTepoHy BHeWHero YMeHbweHlIle HarpeBa CBeTOAIIlOAHblX npajiaepoa. 3a p 51 A~ 

KOHAeHCaTOpHOr O MV1KpoepoHa . C . ¢leAopeHKo 5 35 C .~KIIIMOB . . 1 25 H. He'! 
Heo6blYHblt-; 6JlOK nIllTaHIIl>l. B. ¢lPOllOB . . 1 42 H O Y H O~ 

A on ollHeHIiIR K CTaTbRM 11144 CseToJJ 
PerYJllllpyeMbli1 5n - 1113 HeperyJllllpyeMoro. eMw cT 

EiaxapeB A. ABToMaT-BbIKJllOyaTeJlb IIlJlJlIOMV1Hal.\1Il1ll H . He'lae B . ..2 26 "PeneT 
HOBoroAHe Ci eJlKIIl ("PaAIIlO", 2018, N2 11, c. 34, 35). Jlatioparopuua 6noK nlllTaHIIl>l Ha MIIlKpocxeMe YnYYW E 
neY <lTli a>l nnara . . 11 28 LM78S40N . A. EiyrOB . . .4 18 6JlOKer 
AeM'!eHKo Ei. Tepvopervnarop eoziouarpesarena AByxKaH anbHbl~ ceresoa IIlCTOYHIIlK nlllTaHIIl>l "Flony r 
("P aA lI1o" , 2018, N2 1, c. 30). 0 nOAKJllOyeHlIl1ll ueru- C HlIl3Kl1M YPoBHeM nYJlbCal.\lIli1 111 TOKOBOCi YClIlnvn 
vnpaeneuas CIIlMlIlcTopa .3 46 3al1.\IIlTOi1. A. KY3bMIiIHOB . .4 21 A. Eiyrl 
Kapna-ree A. 5JlOK poaxura 111 KOHTpOJl>l nJlaMeHV1 AByxnOn>lpHbl i1 IIlCTOYHI1K nlllTaHIIl>l YM3LJ vrn.rpa 
M >l raaosoro npOTOYHOrO sonoaarpeearena ("PaAIIlO", co cBepxHlIl3 KlIlM yposuera nYJlbCal.\lIli1 V1 TOKOBOi1 6e3 M II1 

20 17 , N2 12, c . 30-33). Fle-raruaa nnara .. 9 48 3al1.\IIlToi1 . A. KY3bMHHOB . . . . . . . .. ..8 21 np ucyr 
M ell bHIIIKoB A. KYXOHHbl~ Ta~Mep ("PaAlIlo", 2017, V1MnynbcHbli1 6noK nlllTaHIIl>l Ha MIIlKpocxeMe L4978. Ynsrpa 
N2 11, c . 38 -42). OWlIl6KlIl Ha cxesae 111 B TeKCTe 1 50 A. EiyrOB. . 12 24 6e 3 Mill 

M ellbHIIIKoB A. neperoBopHoe YCTPO~CTBO - CIIlMIIl CTOpHo-TpaHcepopMaTOPHbli1 cTa6wI1Il3aTop "flIllHe~ 

1113 renerpo-u-ux armaparos ("PaAlIlo", 2018, N2 4, nepewe-u-oro Hanp>l>KeHIIl>l. C . EililPIOKOB . . .... 2 27 Ynsrpa 
c.40-44) OWlIl6KlIl Ha cxevax (puc. 1 111 puc. 6) ..... 12 42 V1CTOYHIIlK 6ecnepe6oi1Horo nI1TaHv' 51 S CIIlCTeMe 6e3 MI1 
n ax oMoB A. npOCTO~ aBTOMaTCBeTOBblX 3epepeKToB OCBel1.\eHIIl>l AOMa OTCOnHeYHblX 6aTilpc i1. OCBeUj 
Ha MIIlKpOKOHTpOJlJlepe ("PaAlIlo", 2009, N2 10, B.HcaeB . 5 17 ABTOM, 
c . 45, 46) . neyaTHa>l nnara . 12 42 V1MnynbcHbli1 5 n Jl/I>l 3neKTpoHHo-MeXaHlIlyeCKOrO MOHIIlTC 
Cepe6pRHHIIIKOB H . ABTOMaT ynpaBJleHV1>l 6YAlIlnbHIIlKa . A . EiyrOB .6 32 KOMna 
BeHTV1Jl>lTOpOM C AaTYIIlKOM BJla>KHOCTIIl ("PaAlIlo", BblcoKOBo nb TH ul~ co rosoa 6noK mn<J HIIl>l 3 neKn 
2018, N2 2, c. 37). neyaTHa>l nnara . 3 46 C raC>ll1.\I1 M KOHAeHcaTopoM 111 3al1.\IIlToi1. EMKOCI 
TKa'lyK M . ABTOMaTV1yeCKa>l BOAOKaYKa ("PaAlIlo", A.Kapna'leB 6 33 Ynpasr 
2018, N2 2, c. 33 -36). neyaTHa>l nnara 3 46 Jlafioparopusra 6nOK nlllTaHIIl>l C 3al1.\IIlToi1 c nOMO 
fle-raraas nna ra . 6 48 OTne perpesa. 6 . AeM'leHKO .. 6 35 V1H AIIl K, 
WaMcpaxMaHoB M . Eeryuine orHIIl C nJlaBHblM Craonnuaarop Hanp>l>KeHIIl>l iJ)l>l ce resoro anarrrepa. fJ Pil)JV1 
1Il3M eH8HV1 eM >lpKOCTIIl ("PaAIIlO", 2018, N2 5, c. 28, 29) 
neyaTHa>l nna r a 10 48 

A. 6yroB 
PeMoHT 111 nopatiorxa ce r eaoro 6JlOKa nlllTaHIIl>l 

8 24 A. Bee 
Bxruo-« 

WMallbKo B. nplll60p M>l npoaepxn IIlCnpaBHocTV1 Robiton PC 1000. A. EiyrOB 10 29 OAHO~ 

AaTYV1KOB nepeMel1.\eHIIl>l ("PaAlIlo", 2018, N2 5, c. 38). AByxKaHaJlbHOe aa psnuoe YCTPO~CTBO AJl>l Ni MH Aopa6 
Fle-raruas nJlaTa . . 8 48 aKKyMyJl>lTOpOB. r. KocollanoB . . . . . . . . . . . . . . 3 36 uacron 

311 E KT P 0 M Y 3 bl KA11 b H bl E ~ H CT P YM E HT bl 
YCTpO~CTBO AJl>l 3KcneplllMeHTOB C Ni-Mh 
aKKyMyn>lTOpaMIIl rvmopaawepos AA 111 AAA 

"BTopa 
ceru. r 

C HOBOi1 npo rpaMMo~. C. KaMlIIHCKlilVi . . . . . . . . . .. 4 26 V1 3Mep 
TepMeHBOKC "Paradox". H . MaMoHToB 6 26 nplll60p An>l BOCCTaHOBneHIIl>l aKKYMyn>lTOpoB. USB 32 

7 44 H.OCHlII'-'KIIIVI . . 6 37 6arape 
"TepMeHHoT 2" IIlJlIll TepMeHBOKC 7 28 ABTOHC 
Ha MIIlKpOKOHTpOJlJlepe. C. CYPOB . . ..... 9 28 3ap>lAHOe yCTPOi1CTBO C IIlH AII1 Bv'AyanbHoCi C e MKO 

3BYKOBO~ MOAYJlb M>l 3JleKTpO HHbiX 6apa6aHoB. pa3p>lAKoi1 Ka>KAOr O aKKyMyn>l TOpa . A . Kapna'leB 11 17 M v'KPO 
A. ErOWKHH 9 30 Aopa6oTKa "3neKTpoHHO~ HarpY3KIIl". A. Kapna-rea 12 16 Ha ee C 

10 45 Pacser ooparuoxonoaux npeoopaacsarenea noCTO ~ 

AOMawHIIl ~ 3JleKTpoaKYCTIIlYeCKIIl~ oprau. Hanp>l>KeHIIl>l B cpezie Excel. B. EiapaHoB 12 18 K Mynb 
C. A OllraHoB . . ... 10 42 ABa Ta~Mepa AJl>l OTKnlOyeHv'>l nIllTaHv1>l . MIIlKPO 
06 3KB II1 BaJl eH THO~ CX8Me anexrporaartu-rruoro H. CaIl IilMoB. . . 12 23 Ha ee C 

3BYKOCHIIlMaTeJl>l M>l anekrporwrapsr. 
n . Ce HIOTKIiIH 6 30 AonollHeHIiIR K CTaTbRM 

111 or pa 
H. He s 

V13MepeHV1e YYBcTBIIlTeJlbHOCTIIl anexrporaarturruoro nporp, 

<Xl 
~ 

o 
N 

3BYKOCHIIlMaTeJl>l M>l 3JleKTpOrlllTapbl. 
n. Ce HIOTKlIIH. 11 22 

6 1i1 PlOKOB C . CIIlMIIlCTOpHo-TpaHcepopMaTopHbl~ 

cTa6V1m13aTop nepeMeHHoro Hanp>l>KeHIIl>l ("PaAIIlO", 
2018, N2 2 , c. 27-32). 3aMeHa KP1171Cn42 

MOAenl 

N T 0 11 Ha MIIlKpocxeMy cepllllll MCP1 00. LJepTe>K neYaTHO~ 

:Z 
o 
:s: 

KOHTPOflb IIlCnpaBHoCTIIl ClIlrHaJlbHblX JlaMn. 
B. l1y6erlilH 
ABTOHOMHa>l CIIlCTeMa aBTOClIlrHaJlIll3al.\lIllll. 

2 45 

nnaTbl B epopMaTe Sprint LayOut 6.0. 
6yroB A. Jla6opaTopHbl~ 6noK nIllTaHV1>l Ha V1MC 
LM78S40N ("PaAlIlo", 2018, No 4, C 18-21). 
V1CnpaBJleHIIl>l B npIllHl.\lIlnV1aJlbHO~ cxeMe Ha plllC. 

. .... 3 46 LJ eTblp 
TS3101 
,ll,opa60 
A opa6 

~ 10. Wa6poB 4 45 B CTaTbe 9 48 B .W~ 
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Kapna-rea A. BblCoKosonbTHblf1 cerea oa 6no K	 i eHepaTOp C W\I1M Ha rali1Mepax KP1006B \I1 1. 63m1TaH VI ~ 1 C r aCSIli\I1M KOHAeHc aTo pOM ~ , 3ali\Vl T0f1 H. Call"MoB. . . 8 64 
(" Pa/ l V1 o" , 20 18, N2 6 , c . 33 - 35). Fle-ran- aa ruiara 10 48 

3 

Koconanoe r. )J,ByxKaHan bHoe aapsnuce 
ycrpOf1CTBOAn~ Ni-M H aKKyMynSlTop o s ("PaAVlo", 
20 18. N2 3. c. 36-38 ). )J,110Abl )J,9E (V0 8, V0 9 ) \I13 rDTUSneHVle nepeMblyeK Vl 3 noosona MITe)) . 
AomKHbl 6bl1b K,lJ,5226 , a K,lJ,5226 (V01O , V0 11 ) - B. YTlOlKHI1KOB 6 64 
)J,9E 5 46 
KY3bM"HOB A. Cra ouna aaropu Han pSl:¥eHI1Sl 

8 

o 

c aKTI1SHhlM ep ~, n bT po M ("PaAVlo" , 20 17, N2 5 , 
c . 16- 19). OTse r bl aSTOpa Ha so npocbl YI1TaTene li1 . . . 1 50 CseTOAVloAHbl1i1 Ky6 6x6 x6 Ha Arduino, A . MaM"'leo . . . 1 6 1 

o	 He$eAoo B. YHI1SepCanbHoe MVlKPOKoHTponn epHoe Cseronaon uu a Ky6 4x4x4 VI peziaxrop cee rosux 
aapsnuc e vc rpoa cr ao (" PaAVl o" , 20 16, NQ 9, 3epepeKTO ll MSl Her o . O. KOllb'lYPI1H ..... .. 2 62 
C . 30 , 3 1). 0 np orp aMMVl posaHVI VI 4 64 
MI1KpOKOHTponnepa . . , , . , 1 50 RGB Ky6 5x5 x5 Ha Ardu ino Uno. )J,. MaMI1'leB 3 57 
n e',arHasl r1l1a ra . . 4 46 P0603asp Ha Ardui no Uno. A. MaM"'leB 4 57 

o	 Ynpa snSleMbl1i1 RGB -Ky6 5x 5x 5 Ha Ard uino Uno. 
A. M aMI1'le B 59 
P060T " 6 <1CSl" Ha Arduino Uno, A . M aM" 'le B 

3 
59 

Ksanponon HLlArdui no Uno. A. MaMI1'leB 57 
3 apSlAHoe y TPOIi1CTSOMSl ASYX aKKyMynsn opos. Ma HVlnynSlTop HnSl p Vl cosaHVl Sl Ha Ardu ino Uno. 

5 

4 

11 .He'laeB	 . . 1 59 A . MaMI1'leB .. . . 60 
HOYHOf1 CSe1l1I1bl l ~I K . A . MaM"'leB . . . . . . . . . . . . . . . 2 57 Mauvmynarop "runuvuiaa MaWI1HKa" Ha Arduino Uno.
2 
C seTOA ~1 0AHb l f1 tP0HaPb C aKKyMyl1SlTopoM 60l1bWOVt A . MaM"'leB . . . . . . . . . . . . . . . . . . . . . .. . 10 9 
eMKocTVI . A. 6YTOB . . 2 58 i eHeparop Vl Mnynb cos Ha 6a3e Ardui no, 

4 

"Pene'rurop'' M Sl nonvras , 11 . Hexaee 2 60 ynpasns1El Mblf1 Vl3 Labview. C. CM"PHOB, 
YnYYWeHVl e LjfTpKynSlLj ' l fT aoanvxa S CfT CTtlMHOM B. M OWK"H . .. . . . .. . . . . . . . . . . . . . 10 62 

8 

6 

0)10KO n K. A. M bl3HI1KOB . . . . . . . . . . . . . . . . . . . 2 64 n pOCTOVt 3 M \I1 Ha Arduino Uno. A . MaM"'leo . 12 52 
Tlonvra u" MSl nonvras . 11 . He-ia ea 3 60 6am:lH C VlPY IO li\~l Vt p060T. 11 . A aBll lOA . . 12 56 
YCVlnVl TCnb C US B-nm aHVl 8M MSl cre peoreneo ouos . 
A.6YTOB.. ...3 63 
YI1bTpa38YKosoli1 Aan bHOM8p HC-SR04 
6e3 MI1KpOKOHTpOl1nepa. '{acr s 1. CVl rHLll111 3aTOpbl "Be ry uiu e or HVI " Ha TP~I H VlcTopax . A. EK"MOB 64 

'1 np fTcyrCTnI1Sl . 1r1 . He xaee . . . . . . . . . 4 59 Hoeoronnna eno-u ca co CSeTO,D,Vl O,D,HbIMVI 
Yns r paaaveoeoa AanbHoMep HC-SR04 rVipnSlH.uaMI1. A. HOCOBel.\, 11 . ~HAYIlK" H 11 61 

'4 6e3 MI1KpOKOlnponne pa . '{acre 2. AHaI10rOS<1 Sl YHI1SepCanbHaSl IIIr pyw K<1 M Sl npa3AHI1KOB 
"I1I1HeVtKil " . 11 . Hexaea . . . . . . . . . . . . . . 5 55 11 6YIlHei1. A. AeplOw eB . . . . . . . 12 49 

'7	 Ynb'l pa3EJYKo BOVt ,l.l,anbHOMep HC-SR04 
603 MI1KpOKUHTpon nepa . '{acrt, 3. BblKl1lOyaTenb 
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