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» SnexTponpmnbopamm ynpasnser Facebook
» 3Y ans 6arapen Tmnopasmepa 6F22
* Uamepurens OCBELEHHOCTU

* Pucyer Arduino Uno
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Paauocss3un nposogut monojéxuan komanna Mockas:,

Cnesa—nanpaso: cynes npu komange Oner Crpubrsif
(RD1A), Npeangent CPP Wrope MNpuropees (RV3DA)
(cvour), cnoprecmenst Marsei Jlobadés (UB3AQA) v
HAanunn Cuupros (RSCA). ®oro Jlssa Congarosa
(R3ITIG).

Mnasubid cexperaps COPEBHOBaHWA
(cnesa na nepeanem nnave) Angpeit
Hexopowes (RVOWB) nputnmaer
AOKYMEHTHI CNOPTCMEHOB Ha MaHaTHOR
komuccun, @aro Onera Bosipckoro
(UA4NIA).

C 19-r0 no 22 wona 2018 r. 8 Cokonsckom panone Huxeropopckon |
obnacTv cocToRnucs Yemnuoxart u nepeencrao Poccuw no paguocnopry (pa-

= avocesabs Ha KB-cmecs).

B vemnuonare Poccuu npuHaiM yHacTne AecaTe pagvoctaduvwin ¢ asyms
onepatopamu » 12 paguoctanymin ¢ oguum onepatopom n3 18 cybuextos
Poccuiickoin @egepaunn, NpeacTasnalouux wecrs thegepanstbiX OXpyros.
Cpeaw yHacTHUKOB — [Ba JACNyXeHHbIX MacTepa cnopta, BOCEMb MacTepos
cnopra mexaydapoaHoro knacca w 13 macrepos cnopra.

B nepeencree Poccmi npuHsinm yHacTWe LIECTs PajuoCTavuuin © ABYM=A
onepatopamu w3 natu cybbextos Poccuiickon @epepauum, npeactasnsio-
wmx Tpu theaepanchbix okpyra. Cpean yHacTHUKOE — BOCEMb KAHAMOATOR 8
MacTepa cnopTa U TpW NepsopaIpagHWKa.

MNobegy 8 4emnuonare Poccuu 8 rpynne paguocTanumin C JByms oneparo-
pamn  opepsanwn cnoptcmenst w3 Moamockosen Angpen  Menanswn
(UA3DPX) v Wrops Koponskos (UA4FER). ua sropyio crynens neejecrana
novéra nogusnuce Pycnan Bnaguwmupos (UA4Z) w Hlpuia Xmenenxo
(RL3FT), npepcraanmouiue Pecnybnuky Yysawmo, wa vpersem mecre —
poctoevane Meopruii Teuswos (RQ7TM) v Bragumup Becconor (RLAF).

B rpynne paﬁMDCTBHuMﬁ C  oAHam  oneparTopom noﬁenm: Makcum
Lllymanos (RATAL) w3 Cankr-Nevepbypra, va sropom v TpeTeem mecrax —
Muxann HabBokwn (R9GM), MNepmckwin xpaid w Bacwnwin Koaepogosn
(RW4NW) na Kuposckoi obnacrw.

Mockeuqn Oanmun Cmupros (R5CA) n Mareen flobavés (UA3ZAQA) —
nepebie 8 nepsexcree Poccwn. Monogéxuan xomanga OpeunbDyprckoin
obnactu — Aprém Aptiowkun (RUST) u Jleonma Weanos (UBBSDV) —
svopeie. Hosocubupupsl Anexcei lMonesux (RAYP) u Erop Mopozos (UD9P)
3aHANW TPETLE MECTO.

YyacTHukn uemnuonara v nepsencrsa Poccun nposofnin pajnocsasn He
TOABKD Mexay coboR, HO W C YHACTHUKAMW BCEPOCCMACKMX COPEBHOBAHWA,
copesiosarmin CPP, a rakxe copesdosannin Bonrapckux paguomnoburenein
BRTC, npoBogunsiimnxcs no NOJOKEHNIO, CXDAHOMY C POCCAACKUM YEMITMoHa-
TOM.

CM. CTaTteio Ha c. 49

Ha neepecrane nodéra noﬁennrenu " npn3§pbl yemnuonarta Poccwn B KaTeropum paguocTadiywin © JByMs yHaCTHUKAMM.
Cnesa—wnanpano: Mpeaupent CPP Wrops Mpuropres (RV3DA), npejcrasurens xkomangsl RW30, cysus Anexcein Crpenxoa (R4FD),
TpeTen Npyaépu Yemnuonara Bnagumup Becconoe (RL4AF) u Teoprwia Tenwwon (RQTM), semnuons Poccwn 2018 r. Wrope Koponskos
(UA4FER) w Auppen Menaneun (UA3DPX), cyassn flasen Borauée (RKAFD), atopoi npusép uemnuomata Pycnan Bnagumupos
(UA4Z). cynvn Anexcei Jleynos (UA4H) w Hukonaia row-lapl::a (RA3TT). ®oro Brapumupa Patosa (RA4LW).




IJM(DPOBbIE RLC- METPbI N AKTAKOM

www.aktakom.ru
Ilnnrponb recmsoro yposHa

USB; LAN; RS-232:
" AsTomarnyeckuii COpTHPOBIYNK
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AM-3028 AMM-3068/3078/3088 AMM-3038/3048/3058
Mapaverper  AVISI48. | AMN-304413045 | AVN-SUSHS0AB050 | AMN-0BAOTOcoRs |~ AN-028 | AW-3026 |
TouHeETs 01% 0,05 % 0,05 % 0,08 % 0,1%
I:g:gf:?mam} 100 kI 200 KMy 300 Ky 500 KT 1 MMy 1 My 5 My
] 6 fAnoe 6 6 0B B B ] (o]:]
KK-pcnnen 5 paspsizon ""%"&T mma} TFT%; -{m} (m)
EmkocTs 0,001 N®.... 10 MO 0,00001 nd...10 ® 0,00001 N...10
WHpykTvBHOCTE 0,001 MKlH... 100 KI'H 0.01 HlH,.. 100 kIH 01 HlH.. 10 KTH
ConpoTuBnexue  0,0001 OM...100 MOM 0,01 MOM...100 MOM 0,1 OM...100 MOM
2 AM-3123
AMM-3031 AMM-3035 f AMM-3320 AM-3125
AM-3055 sulhi, bl
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Myne rmerp Uikanz

Napaverpo e T R B o T
TouHocTs 1.2% 0.1 % 05%. 0.3% 0,25 %
Tectosan YacToTa 10 Kl (AM-3123)
(ke ) 3y 220 100 kl'y 100 'y 100 KT (AM-3125)
KK-zuicnned 3 % paspsga; 4 5/s paspsfos; 4 % paspapa; 4 Y paspapa, 5 paspApos;

T RN OHOCTPO4HBIA OQHOCTPOHHBIA [BYXCTPOYHbIA DBYXCTPOYHLIA [ABYXCTPOYHBIA
Cxembl uamepexmns 2-x npoBogHan 2-X NpoBOfHaN 4-x, 5-Tu npoBoAHan 2-x NpoBOAHAR 3-%, 5-Tv npoBOAHAaR
EMmKooTs. 1 1®,..60 M 10n®...4 M. 0,01 n®..,20 M® 200 /.. /20MD 0,01 nD/0,001 nd.,.20 MO
WHayKTUBHOCTE - 0,1 mklH...6 TH 0,001 MKIH...20 kKTH 20 MKTW.../20 kTH 0,01 MKTHO,001 MKIH... 1 KM
ConpoTtuneHue 0,1 Om...60 MOM 0,1 0M..60MOM 0,001 Om.. 200 MOM 20 OW/.../2 MOm 0,1 Om...10 MOwm

«PUT»: Mockea, 115211, EO/IbIIE

Kawmwpckoe wocce, nom 57, kopnyc 5 HH®OPMALWH HA

Tenedon/cbakc: (495) 344-97-65, e
MEPWTEN Tenedow: (495) 781-79-97, E-mail: irit@irit.ru www.irit.ru

Ha npagax pexnams,|
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Gatapen Tunopasmepa 6F22 . : svases
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M POTORATHMKI . et it ettt e e e o e e .
A, EKMMOB. "Eeryu.me OrHW" Ha TPUHKMCTOpAax . T o el DOT

OBMEH ONbITOM (c. 43),
JLOCKA PEKNIAMHbIX OELABNEHWA (c. 1, 3, 4, 20, 34, 41, 42, 43, 56, 4-9 c. 0Gnoxkmn).

Ha Hawei obnoxke. InekrponHsie bapabanu (cm. cratsio Ha c. 30).
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Tupax xypHana «Paano» N2 8 cnan gns pacceinku nognucuyukam 02.08.2018 r.
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KOMNOHEHTbI | OBOPYAOBAHUE | TEXHONOTWM

e o POCCHS | MOCKBA
® JKCMOLIEHTP

ANEKTPOHUKU
TEMATUYECKME 3KCNO3ULIUA

* JKCMO3NUUA NPERNPUATIA PABUDANEKTROHHOR
MPOMBILWAEHHOCTY Poccui «Y4acTHKy DefepansHelx
uenessix nporpamMm Murnpomropra Poccums

* IKcno3anumna «YuactHikn Konkypea «3onotoi Yun»

» Jkcnoanuns «Mcnpitanua n KoHTpone kasecrea IKE»

» IKCNo3mumn «HoBuHKW NponssoauTENen
NEKTPOHHBIX KOMNOHEHTOE»

» Jkcnoanuma «[lpyran anekTpoHunKa»

* JKCNO3ULKMA NPeANPUATHI 3eneHorpaga
[Kopnopauus paasitmsa 3enenorpagal

* Jkcno3uuuns npeanpuatun AD «PocanekTpoHnKan

www.chipexpo.ru
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MACCOBbI

EXEMECAYHBINA
HAYYHO-TEXHU4YECKHIA

“PRAMDNKEXTENR " RAAMDSPOHT = PAann” KYPHAN

“"Radio” is monthly publication on audio, video
computers, home electronics and telecommunication

YYPEOWUTES b M MSOATENL: 3A0 «<KYPHAN «PALAO»
Saperncrpyuposad MUHUCTERCTEOM NedaTh i nigopmalym Par 01 mons 1982 ¢
Pervctpauiorysmi [T Ne C77-50754

fnaeneii pepgaxkTop B. K. YYOHORB

PenaxuMoHHaR KONNervus:

A.B. TONbILWKD, A. C. XYPABINEB, A. H. KOPOTOHOLUKO,

K. B: MYCATOB, 1. A. HEHAEB (3am. rri, pepakropa),

1. B. MMXAJIEBCKWW, C. 1. MMLUEHKOB, O. A. PA31NH

Buinycxkalowme penaxtopbt: C. H. MMWEWH, A. C. 1ONTWA
O6noxka: B. M. MYCHUAKA
BépcTka: E A TEPACHMOBA
Koppekrop: T. A. BACUIBEBA
Anpal: peaaxkuni: 107045, Mocksa, Cenueepctos nep., 10, ctp. 1
Ten.: (495) 607-31-18. Paxc: (495) 608-77-13
E-mail: ref@radio.ru
Mpynna paGoTel ¢ nMcemamu — (495) 607-08-48
Ovpen pexnambl — (495) 607-31-18; e-mall: advert@radio.ru
PacnpocTpanenne — (495 608-81-79, e-mail: sale@radio.ru
Noanucka u npogama — (495) 607-77-28
Byxrantepua — (495) 607-87-39
Hawm nhatExuee pEKEnInTL
nonyuarens — 3A0D "Xypuan "Papuo”, MHH 7708023424,
p/cy. 40T702810438090103159
Bank nonyvarens — MAQ CHepbank . Mockea
kopp. c4eT 30101810400000000225 BMK 044525225
Moanwncano k nesarn 17.08.2018 r. Dopmar 6084 1/8. Nevats odicerHan
OGutn B hua. new. n., 4 Gym. n, 10,5 yi-u3n. n
B poavuuy — ueHa AorosopHan
NMoaNMCHOW MHAeKE
no karanory =Pocnesais 70772;
no OGuepuHanionmy kartanary «lpecea Pocoun: 89032,
no karanory Poccunekoi npecce NOYTA POCCUKM — 61972
3a conepxadne peknamHoro obbaBNeHUs OTBETCTBEHHOCTE HECET
pernamogarent,
3.'-1 OPUIMHANTBHOCTE W COOBPHEHVE CTaTEN OTBRTCTEREHROC T HECET J[HUI'J.
Pepakums He HecET OTEETCTREHHOCTIA 38 B0IMOXHBIE HEFATHEHWE NOCNEACT -
BMA MCNONLI0BAHKA ONYGNUKOBAHHLIX MATEDHANDS, HO NPUMHUMAET MEPLI 1O WC-
KNIOHEHNO OLUWBOK W ONEuaTox
B coyyae npuima pykonuck k nyGnnkaume peaakums crapnt of aToM B nape-
CTHOCTE aBTopa. MpK STOM PEAGKLMA NONYMAET CKIMUTENLHOE NPARo Wa pac-
NPOCTRAHEHWE NPUHATOrD NPOWIBENEHWA, BKNONAR ero NyDnmEUMn B xyphane
Pajios, Ha uHrepHET-oTpadmiax kypuana, CD v uusim abpasom
ABTOPCKOE BOBHATPAXKASHME (FOHOPER) BRINNEYMBARTCA B TENEHnE ABYX
MECALIEE NOCNE Nepaol nyGNnMKauMmy B DESMERe, ONPagensiemom BHY TPEHHNM
CNPaBOMHWUKOM Tapubos,
Mo MCTeYEHMM DAHOIO NOAa © MOMEHTA NEPBoN NYGNMKALMA ABTOP WMEET
npaso onyGNWKoBa Tk aBTOPCKWA BAPWANHT CBOETD NPOWMIBENEHUA B [j)YIOM MEC-
T& (83 NPEABAPUTENEHONO NUCLMEBHHOIT COMMACHA DENERLIW

B nepenucky peaakius He BeTynaet, PYKOnMon He PELEHINDYIOTCH W HE BOA-
BPAaLLAIOTCA
@ Papun , 1924—2018. BocnpowsseaHue Martepuanos wypiana «Paauos
WX KOMMEDHECKOE MCNDNb30BAHWE B NNBOM BUAE, NONHOCTHID WA YACTUNHO,
AONYCKAATOA TONLKD C NWCHMEHHDTD PAIPELIEHWUE DeJiaK AW
Omedarado g AQ «MONUTPAQMYECKI KOMMNNEKC «3KCTPA Mx,
143400, Mockosckan 06n., KpacHOropeEWi p-H, a/m «Bantuse=, 23 kw

3ax. 18-08-00169 o1 14.08.18T.

KoMmnuioTEpHAA C(eTh  pepaKuwim

wypHana «Paguon HaxoAWwTca nop

33wmTon DrWeb — anThenpycHwx  BeCnNaTHLIA HOMEeP
NpoAyKToBs poccitckoro paipabor-  enyokBiLl nogaepmKn
4NKE CPEACTE MHPODMAUNCHHOR o poeon .
HeionacHocTu —  KOMNAHWKA

wfloxTop Bebs, U

WHOOPMALIMOHHARA NOOAEPKKA — KOMIAHWUA «PUHET»

Tenegbon: (495) 981-4571

@anc: (495) 783-9181

E-mail: info@rinet.ru

Caam: http:f/iwww.rinet.net

Internet Service Provider

Kak ucnonb3oBgaTthb
MHTepHeT HaHOBelLLEeNn

A. NoJibILWKO, kaHa. TexH. HayK, r. Mocksa

"Mup HacTonbko npocT, HTO
B 3T0 O4EHL CAOXHO NMOBEpNTEL”

(W3 rocyaapcTaeHHOro apxmsa
reHUansHbLIX MbICNEN)

l_l a Hawwx rna3ax MHTepHeT Havosewwen (IoNT) yxe BeixoauT
W3 KOHUENTYansHoi CTagni passnTUs 1 CTAHOBWTCA NPef-
METOM MCCNEeNOBaTENLCKON AeATENLHOCTU BO MHOrMxX nabopa-
TOpUAX MUPA. 3T UCCNEAOBAHMS MAYT LWMPOKUM HPOHTOM OT
CO30aHUA CAMOPEryNUpPYIoLMXCA HAHOCETEN W WX HaHoane-
MEHTOR A0 peantHbiX NPUIOXKEHWIA B CaMblx pa3Helx oBnacTax
KUIHEABATENBHOCTW HALERA uMBMNAU3aUMK, 3aKOHOMERPHO BCE
3T0 NOAHUMAET U MHOM0 HETEXHMYECKWX BONPOCOS, MaBHbIM U3
KOTOPLIX ABNAETCA, KAk BCEerna, — a kyaa, coDCTBEeHHO, UaEmM?

CeTtesas apxuTeKTypa

Bo-nepebix, uaem, coBCTBEHHO, K HAHOCETW, He3aMETHO
packuHyBLIEACA B NOGOM MecTe 1 B nobom o6sekTe. Bo-sTo-
PbIX, HAHOCETU AOMKHLI MMETE BEIXOA HA MWMKPO- W MakKpoypo-
BEHb, 4TOOBI yMETb Nepeaasare MHGOPMaLMIO BEHLY TBOPEHWUS
1 obpabaTbiBaTe CO3NAHHLIE UM paanuuHeie lONT-npunoxe-
Hug. MNpu 3TOM HE3aBMCUMO OT 0BNacTEen NPUMEHEHMA, CETU
ans loNT 6yayT cocToaTth 13 Habopa CNeayoLLnX KOMNOHEHTOR:

1. Hadoy3anel, KOTOpeE npeAcTaensoT cobol camele
MMHHQTI’DprIe 4] ﬂpOCTHE HaHOMAaLUWHBI. OHH BbINONHAKT
Takve 3afaqv, Kak BbiYNCeHUe W NepefaYa AaHHsX Ha Hebonb-
wue pacctoadus. OGnananT Manoid naMmaTtbio. Hanoyanamu
MOTYT CHUTATBCH, K TIPUMEPY, BHONOrM4ecKue naTynkn, ycra-
HOBJEHHLIE B YEN0BEYECKOM TENe.

2. HaHoMapwpyTU3aTopel, KOTOpbie wUMelT OGonblWyO
BbLIYMCIMTENEHYIO MOLHOCTE N0 CPaBHEHWIO C HaHOoY3namm u
NENCTBYIOT Kak arperatopsl vHGopmauuu, noctynawiwein c
HAHOY3M0B. HaHOMapPLIPYTU3aTOPb! TAKKE UIPAKDT PELLAOLYIO
ponb B YNPasneHun HaHOyanamu c NOMOULLID nepenaym
KOMAaHL ynpasneHus.

3. YcrpoiicTea, peanuaywme nHtepdeic HaHo—MUKpo,
KOTOPBIE BLINONHAIOT 3agadwy arpervpoBadus uHdopmaumm,
NOCTYNaKLWIen ¢ HAaHOMapLUPYTU3aTOPOB, W NepenawT e Ha
MWKPOYpPOBEHE W B 0BpaTHyo cTopoHy. OHN BEICTYNAOT B Kaye-
cTBe rMbpuaHelX YOTPOWMCTE ANA CBA3W B HaHomacwrtabe c
MCMONL30BAHWEM TEXHOMOMMIA HAHOCEA3W, a TAKKE C Tpaau-
UMOHHBIMW CETAMW CBA3M, WCMNONL3YIOWWMKW Knaccu4eckue
CEeTeBbie NPOTOKOb.

4. lno3sl, KOTOPLIE NO3BONADT YAANEHHO YNPaBNATL HAHO-
CEThLIO 4epe3 ceTb MHTepHet. Hanpumep, € NOMOoLLLIO WMo3a
BCE [AHHLIE C OATHMKOB 4ENOBE4ecKOoro Tena mMoryT OwiTh
ANOCTYNHE Bpa4am no BCEA NnaHeTe BO BCEX MecTax, roe ectb
WNHTEpHEeT.

Mpunoxenns loNT

YTo kacaeTca BO3IMOXHBIX nipunoxeduin IoNT, 1o mHoroe
GykeansHO NexuT Ha nosepxHocTu. MNpexae ecero, ato Buome-
anumHa, eknovaowan B8 cebs rubpuaxsie GUoMMnnaHTaTel,
MOHWUTOPWMHI YPOBHA TMIOKO3bI, MOHWTOPWHI Cepaua, naTono-
U0 MO3Ta, ANUNENCUN UM AENPECCHUM, NEKapPCTea C HaHDoGo-
NnoYkamin 0ns AoCTaBku K Onyxonun u ee NPUUENBEHOTO YHUYTO-
*¥eHus, CneunanncTsl yKe Haydunncs CKMMaThL CEHCOPLI MUI-
NAMETPOBBIX MM MUKPOHHLIX PA3MEPOB A0 HAHOMETPOBLIX,
[OCTATONHO MankixX, 4T0GL! OHWM MOrNK ONyXAaTs No TeNy KUBO-
ro yenoeeka (coscem kak B duneme Cnunbepra "BHyTpeHHee
NPOCTPAHCTEO") UMK HaNPSIMYID 38MELLMBATLCA B CTPOUTENb-
HBIE2 Martepuanb (B HAaCTHOCTW, NOHMMAaA, KaKy Mapky uemeH-
Ta NPUMEHWN 3aCTPOWMLUMK M YEM 3TO rPO3WUT BO3BOAMMOMY



o6bekTy). OT0 BaXHLIA nepsbid wWwar B
Hanpaenedun IoNT, KOTOPbLIA MOXET BhiBE-
CTW MEAWUWHY, CTPOMTENBLCTBO W MHOTME
ApYrWe OTpacnu Ha COBEPLEHHO HOBLIA
YPOBEHL KalecTea, TOMHOCTY, IHEeproad-
EKTUBHOCTW, YNPABNEHWA PUCKAMK U NP,

Bonee adpdhekTUBHBIA 3KONOTUHECKUIA
MOHUTOPUHI TEMNEPATYPhI, BNAXHOCT W
3arpa3HeHns BO3ayxa e peansHoM Bpeme-
HU C UCTNONL30BAHWEM HAHOOATYWKOB Ha
KENe3HOAOPOXHLIX CTaHumax, asTobyc-
HbIX OCTAHOBKAX, B a3ponoprax, roCTUHW-
uax, pectopaHax 1 B opyrnx obuwecTeeH-
HblX MECTax, [ia W B CaMOM TpaHcnopTe.

Wcnons3osadue [oNT B censckom
X039WCTRE NPUBEAET K pa3paboTke Cenk-
CKOXO3ANCTBEHHBIX NPUWIOKEHWA C MOHW-
TOPVHIOM, NOMUMO OKpPyXalowlen cpeas,
pocTa NOCeBos, POCTa COPHAKOB, COCTOR-
HWA NMonen, BHeECeHWs ynobpeHnia B nouey,
pacnpocTpaHeHs BpeguTenei, uenone-
30B2HWA NECTULWAOB U MHCEKTMUWAOE, a
Takxe 3NOPOBbS XUBOTHLIX. KOHEYHO,
XOpoWwo Bel, 4ToBLl M3 ONHOTO CemeLka
EbipacTana, k NpMMEpY, He TONLKO CBEKNa,
HO 1 COOTBETCTRYIOWEE aboHeHTCKOE YCT-
poicTeo lIoNT, 3aHMMaOLLERCH MOHWTO-
PUHIOM KOPHENNOAa, HO 3T0 BOTMPOG K
BrnoTexHoONorMM.

He cekpeT, 4To obDopoHHas chepa —
Takxe oAHa M3 NPUOPUTETHBIX B IONT.
Momumo Bcero npoyero, oH Byner we-
NoONL30BaH ONA paavaumoHHon, Guonorn-
HECKOM W XMMWYECKOoN 3awwmTel. B HacTon-
LWEE BPEMA rOCYAAPCTBEHHLIE W MEXnpa-
BUTENLCTBEHHEIE OPraHv3auumn co3galoT
MHPOPMALIMOHHLIE CUCTEMBI YNPaBNeHUa
4ypessbiHaliHbBIMK cuTyaunamu. B yactHo-
cTW, B EBPONeiAckoM cowse Npu EsINOMNHEe-
Hum npoekTos Osiris n Sany 6einu paapa-
BoTaHbl CTAHAAPTH M MHCTPYMEHTANBHKIE
cpencrtea ans NoOAepxkM WHTeponepa-
6ensLHOCTK (CNocOBHOCTH B3aUMON@NCT-
BOBATb C APYTMMK NPOAYKTAMW UAKW CUC-
Temamn 0e3 kKakux-nibo OrpaHuyeHni)
CEHCOPHBIX CETER M CEHCOPHBLIX Beb-cep-
BMCOB, 4T0 0DNer4aer ux MCnonL30BaHne
B CUCTEMAX OTIOBELLEHWA W PEArnpoBaHns
Ha YpesBLiHaiHbe cuTyaunn. dononHedne
OAaHHbIX NpOrpaMm nocTkeHnamm loNT —
OENno BPEMEHH.

B uenom cozpaHue W BHEOPEHWE KOH-
uenuun 1o0T/IoNT obecrneuuTt obwecTso
HOBbIMW, paHEe HEeNOCTYNHLIMKU YCyramu
ceTew CBABM N0 KOHTPOMK W YNPABNEHWUIO
3a nioBeiMK 06BLEKTAMK, BNNOTL A0 MOBOR
Buomaccel, BKIOYAA YeN0BEeKa, Kak B Mak-
poMupe, MUKPOMWPE, TaKk 1 B HAHOMWPE.
Peann3auma faHHOW KoHuenuwwu tpebyer
CO3AaHns CaMOOpPraHnayloWnxecs ceten,
KOTOPbLIE, B OTNIN4YME OT CYLECTBYIOLLMX
WMHPPACTPYKTYRPHbLIX, MMEIOT TRUNAMOHHYIO
KnMeHTckyo 6asy m yxe donee nopobHbl
HKUBOMY MUPY, HEXENW NPOCTO CETAM
cBA3n. 3TO cnocobeTeyeT BHEAPEHWIO B
ceTesyilo MHdpacTpykTypy OMononobHBIX
anropuTMoB, T. e. anropuTmMoB, OCHOBAH-
HBIX Ha MOBEAEHWWM KOMOHWIA B XWBOM
Mupe, BasMpyLLMXCa Ha NPUHUMNAX poe-
Boro wHtennekta (Swarm Intelligence, Sl),
KOTOPLIE OKA3anuce NOCTATOYHO NONe3-
HBIMW ANS PeWeHus npobnem MapuwpyTm-
3aUMM B CAMOOPTaHU3YIOLWMXCsH CeTax.
Wcnone3ya Sl, 4enoseqecTso B O4epeaHon
pa3 nonpolyeT ¢ NOMOLLIO TEXHONOrMiA
npubAWanTeCa K NOBTOPEHWIO TOro, 4TO
[ABHO CO3A0aHO NPUPoaoR. S| senAeTcs
OAHWMM 13 pa3fenos 06nacTh NCKYCCTBEH-
Horo wHtennexkra (MKW wnw  Artificial

Intelligence — Al} 1 COCTOMT M3 HECKONb-
KMX FPYNn anropuTmOR, B HUCNO KOTOPBIX
BXOOSAT, HANPUMED, MYPaBbWHBIE ONTUMKM-
saumoHHbie anroputmel (Ant  Colony
Optimization, ACO), nuenvHeie ONTUMKW3a-
umoHHele anroputmsl (Artificial Bee Colony
Algorithms) 1 CBETNAYKOBBIE ANrOPUTME
(Firefly Algorithms).

B nocneaxee Bpema NOSBUAUCE W
HOBbIE BU/bI 3aKOHOMEPHOCTE!, OCHOBAH-
Hble@ Ha Tak HasbiBaemoix “‘noneértax flesmn”
{Lévy flights), @ UMeHHO: anropuTM arak
akyn, anropurmel Bnyxaaowmnx ansbarpo-
COB, WMENEA U CAMUOE ONEHEN BO BpEM#A
roHa, anroputM MOWCKa nuTaTenbHbIxX
BELWECTE DaKTePUAMY KMLLEHHDA NANOYKK.
OHn yxke mcnonesyloTca wav OyayT we-
NONBL30BEATLCA ANA CAMOOPTAHW3YIOWNXCA
ceTen npunoxeHun loT yxe B bnuxaiiwee
BpEMA.

MpoMmelunenHele npunoxeHus loNT
TEOPETUYECKN HE WMMEIOT NPENEnos, Ho
ana Havana OyayT uMCnons30BaThCa B
LUENAX KOHTPONSi Ka4ecTsa NPOOYKTOBR W
BOAbI, @ TAKXKE ANA CO3AaHua Moauduum-
pPOBaHHLIX MatTepuanoe v Tkauwen. Cobet-
BEHHO, 3T0 4acTb Oyaywmx undposbix
NPeanpuaTUi.

PuHaHcosas chepa, yaneyeHHan Tex-
HONOruAMKW Bnok4yenHa, CMOXeT OAHO-
3HaYHO AV PepPeHLMPOBaTE HACTOALLME W
NOAOENbHLIE KyMOpb!, NPUYEM BCE Ha-
croswme ByayT Hectr B cebe mHdopma-
UKD O MECTE WM BPEMEHW MX N3roTOBNEHMA,
1 noaTeepxAaoulan 5To uHdopmauuns
BypeT xpanuThes BO Beex DaHkax mupa,

Jkonorudeckan chepa cobupaerca
ucnons3oeate IONT B uHTEpPECAX KOHTPO-
na 1M uHTeHcMdukauun Guonorv4eckoro
PA3nNoXKeHWs, ynpasneHwus XWBOTHOBOA-
CTBOM W PacTEHWeBOACTBOM, a Takxe Ans
KOHTPONS 3arpa3Heqs sosayxa. Munnm-
OHblI HAHOMBINWHOK CMOMYT HE TOMLKO On-
peaennTb CTeNeHs 3arpasHeHns, HO U No-
KanwaoeaTtb ero UcTo4HuK. Co BpemeHem
oHU (BEpPHER, UX pa3paboTyuvMkn) Hay4aT-
CA 1 DOPOTLCA C NETAIWEN IPA3LI, & No-
TOM, BOSMOXHO, BO3LMYTCS 1 3@ BUPYCbI.

BoesoamoxHeie "obnavnsie” TexHono-
MK, WX NpeuMmyliecTsa v npobnems 8
HACTW 3arpyaky CeTeill CBRA3W, COXPaHHOo-
CTU NEPCOHANLHBLIX AaHHLIX 1 knbepbeso-
NACHOCTW, MOTYT NPeTepneTh CepbE3Hkie
W3MEeHEHWA B CBRA3W C NOSBNEHWEM HAHOD-
LUOOos, koTOpbIE KaxXAbI WHOWBUMAYYM
CMOXET UMETH BCEraa ¢ COBOR TOYHO Tak
Xe, KaKk OH BCerfa HOCUT CBOIO ronosy Ha
nneyax. Bo3mMOXHO, Npv 3TOM OH aaxe
cmoxeT oboituce 6es USB-paswvéma roe-
HUDy AL 3a YXOM.

Coapnanue smart-opraHos — 370 onpe-
LEeNEHHLIA CABAI NapagurMel B 3apaso-
oxpanenun. K npumepy, MUHWATIOPHLIE
Opradol C BOAMOXHOCTEK) aHanuia 4eno-
BEYECKOro opraH1Mama mMoryT pesoniouno-
HM3WpoBaTe MeAWUWHCKWEe WCcnepnosa-
HWA WM NO3BONAT CO30aTk HOBLIE NEKAPCT-
8a. MiHuaTiopHele aatyvkmn BynyT ncene-
[OBATL HALW OPraHUu3M B COBEPLWEHHO HO-
soM cdopmarte. Unu xe passntue TKaHe-
BOW MHXEHEPUU MOXET NMONHOCTLI) UaMe-
HUTb MOAXOL K OWArHOCTUKE W NEYEHUIO
KOXW, COCYQ0B, KOCTER W PasnuyHbIX Op-
raHoB YeNoBeka, He roBopPA YXe 0 npoTe-
auposadHun. C nomoulbio HaHomarepua-
NOB W HAHONATYUKOB MOXHO CTUMYNMPO-
BATh POCT KNETOK, KOHTPONUposaTe 3D-ne-
4YaTe HOBbLIX OPraHos, Aa W nonagark
BHYTPb TKAHEW HAHOMaLMHBLI MOTYT HENo-

cpepcTeeHHO B npouecce 3D-nevaru.
HaxHoMmawmHbl 1 HEHOCEHCOPHI MOryT
NOCTOAHHO HAXOAWTLCA B OpraHax v obec-
neYyMsars HesnaanHole padee dydkumu. K
NPUMEPY, HACTOALMI rna3 MoxeT OuiTb
WHTErPUPOBaH c NuH3oW, dyHkumoHan
KOTOPOIM MOXET ObiTh LUMPE, YeM Y O4KOB |
GoogleGlass. ne-T0 MOXHO BOBPEMS
PACLWINPUTE KPOBOTOK, FOE-TO BOCCTAHO-
BWUTE KOCTHYIO TKaHs UMM CNM3ancTele o0bo-
NOYKA, rOEe-TO BOCCTAHOBUTL HAPYLUEHWS
HENPOHHLIX cBA3eln, B ceA3M co BCcem
ITUM MOXHD NPeAckasaTh "CMepThL” MHO-
rux boneaHen.

B uenom ¢ nomowsio IoNT MOXHO Co3-
Late B Tene 4Yenoseka napanfiensHylo
CHCTEMY YNPaBNEHUA, N ECNU Er0 poaHas
(1. 8. BPOXOEHHAR) HE MOXET XOPOLWOo
BHINONHATE CBOW dyHkuun, ee pabory
MOXHO CKOPPEKTMPOBaATL. A SLE MOXHO
NPoBECTY AMarHOCTUKY OpraHu3ma npak-
TUHECKW TaK Xe, Kak CerofHs OCywecTs-
NABTCA KOMNBOTEPHASA AWArHOCTUKA CO-
BpeMeHHbIX apToMobunen. W ana atoro He
HyxHO GymerT npurnawars Bpasa, nocra-
TouHo Byaer "BecnposogHbiv obpazom”
NogknoYnTe K cebe KoMnslTep W BOC-
nonsL30BaTbCs COOTBETCTBYIOWWMW Npo-
rpaMmamu. He ucknioyeHo, 4To WHTep-
einc ANna Takoro NoaknioYeHns Hanono-
tue Wi-Fi ByneTt sCTpoOeH BO BCE KOMNLIO-
Tepsl u ecmapTtgors Oynywero,

BcennaHeTHas ceTb

PassuBas panbiie 3TM MAEW, HEKOTO-
pLIE QYTYPONOTW YKE NMPULLINK K MBICTW O
CO30aHUMM TaK HA3LIBAEMOro BCErnaHer-
HOTO HeWpoHeTa nyTém obwveanHeHus
HENOBEYECKMX "MO3ros” € NOMOLLEKD CBA3-
ku 10T/IoNT e rnoGaneHom macwrabe.
Cama waen AOBONBHO NPOCTa — NOCKONL-
KY BO3MOXHOCTM HblHelwHero WHrepHera
BECHMA OrpaHUHeHs! M He NO3BONAKT OCY-
WECTRNATL HENOCPEACTEEHHYIO Nnepefaqy
M3 MO3ra B MO3I XKU3HEHHOro OonbiTa W
NeEpexnBaHnini_ (aMounin), cneayet noa-
HATE KAYeCTBO KOMMYHWKAUWA Ha COBEpD-
LWEHHO HOBbLIA YPOBEHb, KOTOPLIA NO3BO-
AUT PEe3KO NOBbLICUTh 3IPHEKTUBHOCTL
KOMaHAHOW paboTbl M OTKPLITL HOBbLIE BO3-
MOXHOCTU B 06NacTh oBy4eHun.

Moka ang ck8mMa CUrHanoe ¢ moara
WUCMONL3YKIOTCS 3NEeKTPOabI, HO KOrpa-Hu-
fyns Mx pons BO3LMET Ha cefis BCTPODEH-
Hbld B yenoseka dparmedT IONT, nMmero-
wni eeixon B loT. ByayTt paapaboraHel
KOMMYHUKAUMOHHLIE TPOTOKONLI, OCHO-
BaHHbIE H2 UMPPOBLIX MOLENAX NCUXM4E-
CKMX MPOUECCOB, W HAWAEHB NOAXOAbl K
opraHuaaumn "KonnekTMEHOro co3Hanmna’,
CNOCOGHOTO HA "MO3ToBbLIE LWTYPMbI™ U
peleHns 3aaad, TPedyLWUX Cornacosax-
HbIX YCUINWIA MHOTX NIOOEA.

He cekpeT, 470 B COBPEMEHHOM MUPE
MHOXECTBO NpoBnem BO3HUKAKOT BCNEACT-
BWE TOMO, 4TO NIOAM HE MOTYT 0OTrOBOPUTL-
cA Apyr C APYromM 0 COBMECTHOM WCNONb-
308BaHWK TEX WMAWM WHLIX PECYPCOB And
pelieHnn xoTs Bkl TexHUHeckux npobnem
(Npo nONUTUKY pedb He wuaer). [llo-
CpPENCTBOM OpraHv3auvn CBOEro pona
"KONNEKTUBHOrO pasyma” HeRpoHeT, Bpo-
e Gbl, NOMOXKET PeLunTs U 3TV Npobnemel.
CoficTeeHHD, OH NpeacTasnseTcs "coBep-
LWEHCTBOBATENSM YenoeeyecTea” OOHUM
13 ceTesbiXx (parmeHTos loT. Tonsko ero !
y3namu SBNATCH HE CMapThoHLl, NnaH-
WeTh! U HoOyTOYKW, @ YeNoBeYeCKUe MO3TN,
CcHabXEHHBIE MHKNIO3NBHOW MNW HEUHKITIO-
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Ha O4WH W3 NPpHW308.

3UBHOIN 3NEKTPOHMKOR. A BbiTb MOXET, 1
COBCEM [AXE HE 3NeKTPOHWKOM,

Bnpo4em, kaxercs, Mul YBNEKIUCH W
cuneHo yrnybunuce B8 Byaywee. lNapy
CNOB CKAXEM W1 O HEM,

Byayuwee IoNT

OTnoXKUM B CTOPOHY NPOrHO3e 06bEMa
pPbIHKa U KONWYEeCTBa NOAKNIYEHHBIX YCT-
poncte. O nepeeix roBOPUTE paHo, NYcTb
cHauYana noKaxeT CBOK 3KOHOMWYECKYHD
swiroay xors Gut "cTapwwni 6pat’ — loT. O
nocneaHux xe roeoputs Gecnonesxo,
NOTOMY HTO Aaxe MWINWOHbI HAHOYCT-
POUCTE MOrYT HAXOLMTBECA B O0CTATOYHO
OrpaHv4eHHOM NPOCTPAHCTBE, W 370
HUYEro He AoKaxeT.

Y1o kacaetca Gygywero, To, HECO-
MHEHHO, [ONT ¥AET B HEM NOTPACAIOLLNA
ycnex. 470 xe KacaeTcs nonL3oeaTenei 8
NUUE YeNnoBEYEecTBa, TO ON8 Hero tam
ByoyT He TONLKO HeCOMHeHHble yaob-
CTBA, HO W HEBUOAHHLIE paHee PUCKW.
BaaTk xoTa Obt Nepexo OT YMHbIX HAHO-
partymkor K IoNT. K npumepy, TpyaHo
VHTErPUPOBaTL BCE HEOBXOAMMbIE KOM-
NOHEHTE! B ABTOHOMHOE HaHOYCTPONRCTBO,
KoTOpoe Gyner perncTpupoBaTe Kakoe-
B0 M3MEHEHWE U NepegaeaTs CUrHan B
MHrepHer. Takke TPyOHO PEWWTs BCe
sonpocel BesonacHocTn. Jliobwe HaHo-
YCTPOWCTBA, BKNIDYEHHLIE B TENO, YMbILL-
NEHHO WM NO HEOCTOPOXHOCTW MOryT
ObITh TOKCUHYHBIMKW UK BbI3LIBATE UMMYH-
HbIA OTBET, HaHonbINe MOXET Kak ycnew-
HO BOPOTLCA C 3arpPA3HEHNEM, Tak 1 NPo-
CTO OTPaBWTb BCE BOKPYr, NPEBpPaTUB-
WWCE B PAsHOBUAHOCTE XMMUKOBUONOru-
YECKOI0 OPYXnsi.

K coxanenvio, AeN0 OTHIOAL He BCeraa
B TexHuke. Pasymeercs, texHonorvs loNT
MOXeT BbiTh UCMONbL30BaHA ANA HE3AKOH-
HOW CNEX KN, HO 3TO NWLLB OOWH U3 MHOXE-
CTEA PUCKOB. W €CTh NOQO3PEHNE, HTO OT
PUCKOB-TO W HAOO OTTANKUBATLCH, NPEX-
[E 4eM pACNUCHIEATE TPAGYLIME YCNexu
IoNT. YTobbl He BpasaTeca B Aonrue
GunocodCkMe paccyxaeHus, npueenem
pasuuuy mexay loT u loNT cnosamn M3
NPOW3BEAEHUIA [OBYX OTEYECTBEHHbLIX
KNaccwkoB NUTEPAaTYPLI.

Kro nomuur, 8 "Moiiponsipe” Kopres
Yykosckoro "...u noaylwika, Kak narywka,
yckakana o1 mens”. ToyHo Takxke B loT
MOXHO BLIBOAUTL M3 BALLEr0 NOAYUHEHNUS
Te WK MHeie Beww. Bnpoyem, noka ewe
€CTh HAAEX A, 4TO XU3HEHHO BaXHbIe, a
TaKXe BoeHHbEe W ocobo onacHoie obb-
exkThl He ByayT noaknioyeHs: Kk UHTepHety
X0Ts Dbl NOTOMY, 4TO HanageHwe Bceraa
onepexaer 3awuTty, U knGepbeaonac-
HOCTE BCerpa pabortaer c Tem, HTO yxe
CAY4MNOCK, B TO BPEMS KaK Xakeps! npuay-
MBIBEIOT HOBYK KMBEponacHoCTb.

A eor y WMeana Edpemosa s "Yace
Buika" 4eNoBEK M3 AANEKOTO U BO MHOTOM
coseplwieHHoro Gyaoyuero ®ain Poaqc, Ha
KOTOPOW HET HWHEero, KPOMe TOHKOMN
Bpoxw obnerawwero ckadauppa, oree-
4aeT Ha HACMELUTMBLI BONPOC BEPXOBHO-
ro npasuTens nnadetsl Topmadc Youo

A4 Yaraca — aTakoro "cnenka ¢ YenosBeka

COBPEMEHHOroD Ham" — O TOM, MOXEeT i

' oHa ero youTb.

— "Mory"”, — 6ecxuTpoCTHO OTBEYaeT
®aii Pogwe, — 8 MOry NpocTo npukasars
BaM ymepeTtbe W Cepaue OCTAaHOBUTCH, HO
3ayem?

"CoBpeMeHHblil” ToBapuil, HeMeaneH-
HO WapaxaeTCa C MNoxX0 CKPbIBAEMbIM
WCNYrom, a Yenosek Byaywero uckpexHe
HEOOYMEBAET, 4TO, COBCTBEHHO, Cny4u-
NOGH, Y HAC *e He yOusaioT.

N He cekpeT, 4TO ecnu € NOMOLLEKD
loNT moxHo Byaoer, k npuMmepy, HeaameT-
HO yOuBaTe — yOusate DynyT obsasartens-
Ho. Mepeoe ybBuncteo yepea WHTepHer,
KCTaTH, NPOM30LLNO ewWE B cepeauqe 90-x
NyTEM AUCTAHUWOHHOMD OTKIOYEHWUA CUC-
TeMbl XunaHeobecnevexns B nanare pea-
HuMmauuu. MNpuyém ybueate ByoyT, Kak
0BbINHO, 32 [OEHLIW, 338 WMYLLECTBO, 3a
BNAacTb, U3 3@aBMCTW U NPOCTO Tak. Komy-To
OCTaHOBUThL CePAEYKD, KOMY-TO M3MEHUTE
caxapok B KPOBW, KOMY-TO 4TO-HUDYAb
CNoMarb BHYTPW WNW 3aKynopuTb... A
rAE-TO C NOMOLLBID HAHOMBLINK U OYUCTUTL
UEMbl KOHTUHEHT.

10T, k NpuMepy, CTaHeT CRenyoLlein
Noru4Hon Lensio kbepnpectynHukos. A
HY Kak BCE MHOrve munnavapge "sewen”
MOXHO OyneTr 4em-Hubyab 3apaanTe B
pa3BenbiBaTeNbHblX, 3JKOHOMMWYECKWUX,
NPecTYNHLIX W NPOYMX LEnax, a Takxe
npocTo 13 nHTepeca? Kak otMmevaor cne-
uManucTsl No kmbepbesonacHocTh, KO-
HECTBO Yrpo3 Mo WX HacTK C rogamu N
YBENW4WBAETCA.

A BOT Kak, K NMpUMEpy, 3aHABLINCH
peweHuem nnaHerapHoin npobnemsr c
MOMOLULBLK)  KOMNMEKTUBHONO CO3HaAHMS,
BOPYr noyyecTeoearte B cebe nauvora,
MaHbsKa MNK NPOCTO *aauHy? WX mMun-
NMOHBL, U Kak 0T HMx n3baeuTeca? Bynem
M Mbl NOMELLATL WAWOTOB W HENOPAA0Y-
HbIX MOOEN B MHTENNeKTyansHble pesep-
BauWu NYTEM orpadinyenns poctyna? Mnm,
CKOpEee BCero, NPocTo NPEBspaTMMCH B HUX
camux? Kak HAa30BET BCé 31O nubepans-
HAH WK KOHCEepBaTWBHAs O0uecTBEH-
HOCTB? Kak oHa cerpervpyeTtcs cama nop
BO3JEWCTEMEM HOBbIX d¢akrtopos? He
NONy4uM AU Mkl CBEPXpacy, KoTopas He
O4EHb NOHATHO YEM 3aIMETCA N0 OTHOLLE-
HUIKO KO BCEM OCTanbHeIM?

KnTanusl, Hanpumep, yxe nnasupyoT
CErperuposaTs HaceNeHWe Mo CTEeNneHw
NOANBHOCTW K TOCYAAPCTRY, NPUHATHIM
3TUHECKUM HOPMaM, KDEAWUTHOM UCTOPWAN,
NOBEOAEHWUI0 B ODLWECTBEHHLIX MECTaX M
np., ytobw Bce Gnara GeinK QOCTYMHbBI
TONLKD AOCTOWMHLIM YneHam oblwecTra. A
KyAa aesaTth HEAOCTORHLIXT Kak nasecTHO
“3  HUINKK, LWHMPOKONONOCHLIA  WyM
“3abweaer” y3KONONOCHEIA NONE3HbLIN
curHan, u aty Guanky nopa MW3ayd4atbh
CouUMOnoram.

CywiecteyeT eue MHOXECTBO acnek-
TOB, CBA3AHHBIX C HAHOTEXHONOrMAMWN,
KOTOPLIE 3aCTasNAoT 3afymMaTtsCs. K npu-
MEpY, HE WCKoYeHo, 4To B Banxaiem
Gyaywem cnopTemedsl ByayT MCnonsL3o-
BaTb Pa3Hoobpa3HsLIe YUNB—UMNNaHTLl C
PasnMHHbLIMIA JaTHMKamMu, a T0 W CTUMYNA-
TOpaMKM MbilLL, (BMECTO AOnWHra), 470,
KOHEYHO, CamMo No cebe HapyLeHWe cnop-
TUBHOM 3TMKW. HO pasee BCex OCTaHaBnm-
BAKOT CErofHg 3anpetsl gonuura? 3to
Dyper nNpocTo CRenywwei CTyneHsl B
bopebe 3a 1O, 4TOGLI CTaTe GmICTpee,
BbilWe K1 cuneHee. U HetpyaHo cebe npea-
CTABWTb, HACKONLKO YA3BUMbLIMU MOMYT
OHW CTaTb nepeq xakepamu, HaHATLIMKW
KOHKypeHTamu., B 4acTtHOCTW, MOXHO
Oyaer coenats Tak, Ytobbl 00beKT 3anas-
AblBan ¢ ABUXEHWAMW KOHEYHOCTEN WK
CNerka npoMaxvBeasnca B Camblil HYXHBIR

MomeHT, Tpuyiem Becé ato Byaer mwb
npenoavein K NPOHWUKHOBEHWIO B CNOPT (a
Takx¥e B MEOMUWHY U BOBHHOE OBN0) Tex-
HOROrWiA Ha CTeike lONT U reHHOR MHXeHe-
PUK, NOIBONAKLWNWX OTPACTUTE HOTKW NOL-
MIMHHEE, YCUAUTE MBILLEYHYID MACCy uan
YMEHBLWWTL 3a0EPXKKY DEAKUUA HEPBHOW
cucTemel. Hy @, K npuMepy, Npo KOCTHLIR
naHuups co ceoncTeamu bBpoxexunera
WKW Wynansua, No3sonsioWmMe CTPENATL
M3 BCEX BWOOB OPYXWUA OIHOBPEMEHHO,
YuTareny moryt godaHTasmposaTs camu.

YYnTeiBas, YTO OAXE HE NOrpyxasnch B
rmyGuHbl [ONT, BTOpXEHWE B YACTHYK
#W3Hb 4Yepe3 TPaauUMOHHBIA WHTepHeT
MOXET ObiTh OCYLECTBASHD C MOMOLLBID
nogaensHon nHgopMaumn roe-Hubyns B
JIMYHOM NPOCTPAHCTEE COUMAansHOn CeTh
WUNKU C NOMOLLBLIO NOAAENLHOMO KOHTEHTA,
nocesweHHoro obsekTy arakn, Koraa no-
CRefHui MoXeT durypuposats B Nobom
CreHepupoBaHHOM HENWUENPUATHOM CHO-
xete. MeauuvHcKMe W NpoYne CekpeTs
rpaxnad MoryT Takke cTaTe obuwepoctyn-
HbiMW. B oTnnyme oT ckasawHoro, NpamMo
unu koceeHHo loNT HecéT, npexne scero,
Yrpo3y yxe HeNnocpencTBEHHO OpraHu3mMy
YENOBEKd, a4 TaKXKe NOTeHUWaNLHO 4YeMmy
yropgHo. B uenom dadtasuu 3pece Moryr
BbiTh CAMBIMW PasHOOOpPa3HbIMK, HO BCE
oHW GyayT cofepxarte NoTeHuManbHbie
Yrpoasl, MNPUHMHBL KOTOPBIX B e4UHON
WHDOPMALUMOHHOW Cpefie, KOTOPoWn Yeno-
BeYyecTso B 06WERA CBOEBA macce He
Hay4uMnock none3osartscha 8o Bnaro. B
uTOre B UMPPOBOM MUPE HUHYEMY HEeNb3d
BEPUTHL, aBCONIDTHO BCE MOXET OKa3aTeLCa
HEHACTOSLWWUM, NOAOENbHLIM, YKPALEH-
HbIM, BOPYIOWMM WNW ONacHeiM ANA
*M3HW. W TO, 4TO, Kasanoce Obl, AONKHO
YCKOPATHL Nporpecc oblWecTsa, BCTpeYaeT
o7 aTtoro oDwecTea CTo/ik M30WPEHHDE
WCMNOML30BAHUE, 4TO MNOPOW BbIHYXKAEHO
CepbE3HO ypesaTs CBOW NPOrpecCcUBHbIe
BO3MOXHOCTW. Kaxnoe nogobHoe HoBLue-
CTBO TpeByeT BHUMATENBEHOMO CONPOBOX-
Aenuns, nabsl He NPeBpaTUTLECH, K NpUMe-
py, ¥3 oby4aoLLEro pecypca B O4epeaHon
MHDOPMAUMOHHBLIA HAPKOTUK MNK Aaxe
cpeacTao youincTea.

Kak v Bcerpa, mMano co3patb TEXHONO-
W0, HAaoo CyYMEeTk NPaBwiibHO MONL30-
BaTbCA 0. ECTh CTOMKOE OWyLWeHne, 4To,
C OAHOW CTOPOHR!, YENOBEK MONPOCTY He
FOTOB K WUCMONE30BAHMID OTKPBLIBAIOWMXCA
BO3IMOXKHOCTEN, ocobeHHO © nnaveTap-
HbBIM MK MEPCoHANBHBIM OxBaTom. C apy-
FOV CTOPOHbI, Y YENOBEKA HET MHOTO BLIXO-
Aa, xak 4To-To npecaonets B cebe, Aabe
YBENUYUTE KO3 hUUMEHT NONB3HOMO OE-
CTBWA OT NPUMEHEHWA HOBLIX TEXHONOMMIA.
Mo upoHun cyasbul camn no cebe HoBble
TEXHOMNOMMKW HE OCTABNAINT YENOBEKY MHO-
TO BbIXOAA, KPOME KaK M3MEHUTLCA (Npu-
YEM OTHIOOb HE C MOMOLLBIO OTPALEHHBIX
wynaney). M ato Dyaer HenpocTo, noTomy
4TO B YENOBEYECKOW MPUPOOE HUHETO He
W3MEHABTCA C HEBEPDATHO YAANEHHBIX
BPEMEH, ONUCaHHbIX ewe B Bubnun. Hy,
pa3Be YyTO OKPYXKAOLMA HENOBEKA TEXHO-
NOrMMECKWA aHTYpaxX.

Mo marepwanam electronics.ru,
vestnik-sviazy.ru, pcweek.ru,
rucont.ru, news.bitcoin.com, sut.ru,
NanoNewsNet.ru, startup.today, club.
esetnod32.ru, internetofthings.ru




NMPU3bI
XYPHANA "PAIUO"

e0aKLWA paccMoTpena nocTynve-

LME NUCbLMa YuTarteneil c Kynowa-
MK xypHana "Paamo” 3a 2017 ron. B
pesyNLTaTe Halw NpMasl, Habope ansg
CaMOoCToATENLHOW cOopKW, nony4ar

E. C. Npovacesny (. Konnaweso
TomMckon 00n.) — "Benokomnsiotep”,
B. T. Netyxoe (r. KanuHwHrpan) —
"UndpoBoe YCTPOWCTBO 3aLWTLI C
dyHkunein namepenua”, A. A, ErvH
(vn Yuactok BypuHckan paqa Wpxyr-
ckom 00n.) — "ABTOMAaT CBeTUBbIX
addexToB Ha MUKpoKoHTpONnepe”,
M. A. Nleney (c. MeGoeka [Men3aeH-
ckoit 06n.) — “lMporpammupyemsiiz
TepmocTar”

Moagpasnsem scex npu3épos!
Menaem ycnexos B reopyectse!
i -

Ysaxaemsbie ynrarenu!

FlomuuTe, Y10 xypHan "Papuo” —
PASVMONIOBNTENBCKWIA K TN PaAKONIO-
burenen. Mol nybnukyem crartbn Mo

TEMaTUKe, WHTEPECYIOWEN WKWPOKWA
kpyr Yyutarenen. Mmwnre Ham, 410 Bl
XQTenW Dbl BUAETE HA CTRAHMLEX XYp-
Hana, Kakwe TeMbl MHTEPECHLI, a OT
kakux NyGnukauwi MoXHO Bospep-
#aTbCa, KOHBYHO, Mbl HE rapauTupy-
BM, UTD CMOXEM YAOBNETBOPWTL BCE

NOXenaHsua, Ho

Y4ECTh.

MpucwinaiTe Ham cTatey ¢ onuca-
HuaMW cBOMX paspaboTok. Mul pac-
CMaTpPUBAEM BCK) NOCTYNAIOLLYIO NOYTY.
B cnyyae nonoxuTeNsHoro pelueHvs
Bawa cratbd byaet onybnukoeaHa Ha
cTpaMuuax kyprana "Pagno” v cMo-
HET B panbHeiwem y4acTeoBaTh B
KOHKYPCE Ha Ny4LWwyo nybBnukaumn

Hanomudaem, 410 NpoaonxasIcs
KOHKYPG HA  Nyywyio nybnukauwo
2018 r. Mpurnawaem Bcex yutaTenem
CTATH 3A04HLIMU HNEHAMM XOPW 3TOIO
koMKypca. Hannwmte Ham, kakue, Ha
Bawu sarnmn, matepuans, onybnuwko-
BaHHbIE B XypHane "Pamvo” 8 2018 r.,
JACNYAUBEIOT OblTh OTMEYEHHLIMMW
npeMusimu. B cEOMX nMchmMax yxasul-
paiATe, noxanyucra, hamunuio asTopa
NONHOE HA3BAHWE CTATLM, HOMBD XKYp-
Hana, 8 KOTOPOM OHa onybnukoeana, a
TAKKE Mpemu  (nepeas, aTopas,
TPETLA, NOOWPUTENBHAR), KOTORYI
JacnyuBaeTt crared. Yucno ykasad-
HblX Marepuanos He AOomxHO rnpeskl-
Wark BocbMK. Bawe MHeHue Mbl CMO-
HEM YHRCTE, eCmi Bel oTNpaBvTe NMGh-
MO He noaanee 31 mapra 2019 r. (no
NO4TOBOMY WTEMNEND). NNCEMO MOX-
HO OTNPABUTEL K NO 3NEKTPOHHOR NoYTE
Ha angpec mail@radio.ru ¢ o6saaTens-
HOM nomeTkon B none “Tema" —
“Jiy4me nybnukalgan 2018 roga”. Mo
TPagUMK YUTaTeNn, Hassasiuve npa-
BUTBHO HE MEHEE 4eThipex cratel
MPU3HAHHBIX NYYLWWMK, MTONYHaT HAWW
npuast.

nocrtapagmca Kux
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Pepnakuyws

B nouckax cucteMbl 0OObeKTUBHbIX 7

KpUuTEepues KayecrTea

3BYyKOBOCNpoOu3BenAEeHUS
(kpuTHKA cneKTpanbHOM KOHLENLuu)

A. FAVIJAPOB, r. MockBa

MeCcTe C TeM, NOCTYMNaLWWA B CUCTE-

MY 3BYKOBOCMNPOWIBEAEHUA CIOXHBIA
CUrHan peaneH BHe 3aBMCMMOGTY OT TOro,
Kakum HaBopom GCrekTpanbHeix KOMMo-
HEHT ero MOXHO OfHO3HAYHO npencra-
BWTb B 3TOT MOMEHT MaremaTu4eckumm
cpegcteamun. Cucrema rlpfeoﬁpasyeT
CNOXHbIA CUHAN BO BPEMEHHOM [OMEHE,
OTBEYAsl HA KAX[0E BXOAHOE 3HAYeHWe
KOHKPETHbIM 3HaveHuem koabduuneHTa
npeobpa3oBaHns, KOTOPLIA B NUHEHO
CUCTEME NPUHLUMNWANEHO HE MOXET 3aB1-
ceTs OT napameTtpoB npeobpasyemoro
CUrHana v oT ero npeaLIcTopun. pyrumm
CNOBAMW, NIUHERHOCTb CUCTEMbI HEMMW-
HYEMO 03HaYaeT NonHyw ceoboay Koad-
duumeHTa npecbpasoBaHMa 0T MIHOBEH-
HbIX 3HAYeHMil Npeobpasyemblx CUTHANDS.
MoaToMy VCKaXeHWs, Bbi3BaHHbIE W3Me-
HEHWaMU koadduumenTa npeobpa3oea-
HWS B 38BUCUMMOCTH OT HaCTOTHLIX COCTAB-
NAWAXT, AeDOPMUPYIOT BECL CMrHan,
MPOABNAA UHTEPMOAYNALMOHHYID HEenu-
HEelHOoCTe npeobpa3zoeadua. [Mpumep
TOMY — 3NEKTPOAUHAMUYECKWE MTONOBKN.
Ha pwuc. 8 nokasadbl ocuwnnorpammel
aKyCTUHECKOrQ CurHana or AuHamuye-
CKOW FrONOBKWN: BEPXHAS — ABYXY4ACTOTHLINA
(300 v 4000 Tu) curHan; HUXHAS — BoLIE-
NEHHLIR C noMmoled PBY MoaynmuposaH-
Helit curdan 4000 My, kak pesynsTaT MH-
TepMoaynaumuu. M x0T faHHas unmocT-
pauva OTHOCMTCH K YCTaHOBMBLUMMCH W
AETEPMUHUPOBAHHBIM CUIHANAM, cambie
JHAYUTENBHLIE W CNLILWMBIE HENPUAT-
HOCTW MPOWCXOAAT HA CTaOWM aTakw,
KOrfa cursans 06orawanTca cnekTpant-
HBIMMW NPOAYKTAMW COMOCTABUMbIX aMNIIU-
TYA, KOTOPLIX HE BbINO B NOOABAEMBIX CUT-
Hanax. MpoGnemMaTuka NPoayKTOB Heanex-
BATHOCTK ObiNa BNEPBLIE B MUPE NOAHATA
ABTOPOM WU AONOXEHa Ha 3acenanuu Poc-
cuckon cekurn AES B AkycTu4eckom
uHcTUTYTe umenn H. H. Auppeesa &
1993 r.

C Apyrow CTOPOHbI, COMMAacHO MaeNHON
OCHOBE KOHUENUUW, NUHEeRHas cucTema
NMPMHUMNWANEHO HE MOXET MCKaXaTk CUr-
Han, TaK KaKk eg NMHeNHOCTE NCHepnLIBaeT
npobnemel nckaxedun. MNoatomy gpyrie
daKkTopbl NAPAMETPHUHECKOTO BIMAHWA Ha
dopmy curHana kak Oel HEe MMEeT npasa
HA CYWECTBOBAHUE WNW YXE HE MOryT
TPAKTOBATLCH KaK UCKaXeHWn, TeM bonee,
knaccuduumpyemsie kak nuHerHble. Jln-
HEMHOCTb — CUHOHWM HEeWCKaXEHHDCTU
npeofpa3oBaHuda, NO3TOMY NUHENHLIE

*31n ahpekTe ApUCyLn 8 DONbLWER CTene-
MK 3/1eKTPOaKyCTUYECKUM APeo0pasoBarensam,
OT/IAHAWMMER  HEMUHMMANbHO - (DA I0BLIMH
XapaxkTepncTrkamm,

Oxonvanne.
Havwano cm. 8 "Pague”™, 2018, N2 8

napamMeTpUHecKne NposBNEHNA HE UMEIDT
TOMOHUMUYECKOrO ¥ NOrMYEecKoro npasa
HA3bIBATLCH NCKAXEHUAMM,

Jrta norvHeckas noByluka BO3HWKaeT
V3-3a HECOBEPLLEHCTBA CYWECTBYIOWEro
Hay4YHOro MOAXOoAa (U3NKW YCTaHOBME-
WWXCA COCTOAHWIA, KOTAa Mbl NbITAEMCA
NPUMEHATL ero K npobnemam BOCNPOU3-
BEEHWA PACMO3HABATENLHLIX NPUIHAKOB
CNOXHbIX 3BYKOBLIX CUTHANOB, KOHLEHTPW-
PYIOWMXCA B NepexoaHslx ctaavax. Mo
MHEPLMW MBILLNEHWA W B PAMKax CUCTEM-
HbIX CTEPEOTUNOR NPeACTaBNeHui cyule-
CTBYIOWAS TEOPUS NbITAEBTCH ONUCHIBATL
NepPexoaHbie CTaamu B TEpMuHax OeTep-
MWHWPOBaHHbIX curHanos. Ho, cornacHo
onpepenexwo [9], konebaHua 8 ycTaHo-
BUBLUMXCS PEeXUMax CNyxaT TONbKD CBA3-
KamMu  MHpPOPMAUMOHHO  HACKILEHHBIX

Puc. 8 |

4YacTeil CUrHanoB ONA UxX NepexoaHsLIX cTa-
OMIA 1 3anoNHAI0T NDOMEXYTKU Mexay
HUMMW Ha BPEMSA NMOOASPKKA,

[Moaxoas K 3T0W CUTYaUMK CO CTOPOHLI
MPAKTUYECKUX KPUTEPUEE OSKBMBANEHT-
HOCTW, MOXHO CHOPMYNUPOBATH 3TY 3a8K0-
HOMEPHOCTL TaK: A/19 Ka4eCTBEHHOIro BOC-
npou3BeneHna HOOPMAaUNOHHOro co-
AepxXaHus CurHanos, CBR3AHHOMo € ux
WHANBAYENLHEIMKY  PACO3HABATEbHbLI-
MW pU3HaKamu, CUrHanorpaMmel nepe-
XOAHLIX NPOUECCOB aTak CyYWEeCTBEHHO
BAXHEE MX FaPMOHUHECKNX CITEKTPANLHbIX
WTOro8 — MoAdepXex, NPeACTaBNAeMEIMK
CEeroaHs MCHePLIBaOWMM CPEO0TOYHEM
BCEX MHANMBUAYANLHLIX PACNO3HABATENL-
HbIX NPU3HAKOB MHGOPMAUMOHHEIX CHrHa-
n08. [NosTopeHne nepexonHoro npouecca
rapasTUpYeT BbIX0A Ha TO Xe YCTaHOBUA-
weecs coctTosaHme. Ho NosTop yeraHoana-
Werca cTanui curHana, B cuiy 6ecync-
NEHHOCTA MHOXECTBA BOIMOXHBIX CNOCO-
608 ero QOCTYXEHWS, NPUHUNITNANLHO He
cnocobeH HE TONLKO rapaHTuposaTs o4-
HO3HAYHOCTK OPME araku, HO 1 BoobLLE
Cka3satk Ham XOTb YTO-MG0 onpeaenéH-
HOE 0 Hen,
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PAOWO N2 9, 2018

HemununmanbHo-¢pa3ossie
XapakTepUCTHKK, U He TONbKO

Kpome HaykooOpasHOCTWM KaTeropum
NUHEAHBIX UCKaXEHNA, B CBA3WU C NOHATA-
em HHHE!‘;!HDCTH, HENL3A HEe OTMETUTb, 4YTO
ONA ONpasfadvs ABHO HenocTaTo4HON
ahPEKTUBHOCT CNEKTPansHOro noaxoaa
B INEeKTPOoakyCTMKe HexKOTOpbie asTopbl,
CTPEMACH AONONHWTL CUCTEMY Napamer-
POB Ka4yecTea B 3INEKTPOAKyCTUKE Heno-
CTAILUMM 3BEHOM, NPUENEKNN B HEE CBOIN-
CTBA HEMUHMMaNLHO-tha30BLIX XapakTe-
pUCTUK 3nemeHToB TpakTa. Ho B otnyne
OT PAAVIOTEXHUKW, rOe 3TW CBOWCTBA Npea-
nonaranT 4oNonHEHMeE CNeKTPanbHbiX Xa-
PaKTEPUCTUK WUMMYNLCHBIMKW, OHW NO3BO-
NS0T PACCHUTATL PEAKLMIO 3NEKTPUYECKO-
ro HBTHDéXﬂDDIOCHHKa Ha CUMHanNL! NPOU3-
BONLHOM opmMel. B anekTpoakycTuke 3t
HEMWHWUMANBHO-(DA30BLIE XapaKkTepucTr-
KW NWLLL KOHCTATUPYIOT OTCYTCTBUE HEno-
CPEACTEEHHON CBA3M MEeXay chnexkTpans-
HBIME 1 AMITYICHBIMM X8PaKkTepucTKamin
cUCTeMb!, BeIMHMCNREMON Ha Oase npen-
CTaBNEHA TEOPUA YACTOTHBIX GUALTPOB.
OcoBan BaXHOCTL 3TOr0 NOHATHA B OaH-
HOM NpUAOXKeHun 0BycnoBneHa 1em, 410
OCHOBHbLIE }’CTDDIECTB&! BbICOKOKGWeCTBeH -
HOW 3anucK u BOCMApOW3BEAEHMA B 3NEk-
TPOAKYCTUKE — MarHuTOGOHSL! 1 rPOMKO-
rOBOPUTENN — OQUUMATILHO NPHU3HAIOTCSH
HeMuHUMansHo-hazossivi [3]. Ho 3pece
37O NOHATUE CTAno (PEeHOMEHONOrM4ECKUM
no opme: Koraa BeIFBNEHA W KONWue-
cTBEHHO ChopMynmposara B obuiem Buae
HEekas MaTemMaTu4ecKas 3aKOHOMEPHOCTB,
BHYTPEHHAA (U3MHEecKans NpULYMHa KOTO-
PO MOXET ObiTb 1 HEM3BECTHOW, KakK B 3a-
KOHE BCEMMPHODR rpasvTaumn y HelotoHa.
OpgHako, no cyTy gena, 3T0 NOHATHUE B
ANeKTpoaKycTuke crano aHTUgeHOMEHo-
NOrM4ecKrM: Ha onoite HaﬁﬂIOJlaETC'r‘l He
noanaKLueecs OCMbICNEHWIO OTCYTCTBUE
W3BECTHON B NOAOOHLIX Cny4anx 3aKoHOo-
MEPHOW MATEeMaTWYeCKOW CBA3WM MeXay
napamerpamu curHanos. Mo cyTw, Hernac-
HO NPU3HAB HEMAHUMANLHO-(a30BLIE Xa-
PAKTEPUCTUEYN NPUH4UHOW DUACKO rapmo-
HWYECKOro CNexkTpansHoro nogxoaa, anex-
TpoaKycTWMKa A0/mkHa Obina QONONHUTE CYy-
WECTBYIOWNWIA MOAXOA U3MepeHuem, ob-
CneposaHvemM, BeIABNEHMEM MaTemarTiye-
CKWX B3aWMOCBA3El NapamerpoB CurHa-
NOB C napameTtpamu npeobpasyowen
CUCTEMBI, HOPMWPOBAHWEM NEPexoaHbIX
XAPaAKTEPUCTUK U annapaTom NHXEeHEepHOo-
ro CMHTE3a YCTPOWCTE C HYXHBIMW Napa-
METpamMW, KaK 370 YCnewHo McnonL3yeTcs
B paguoTtextuke. Ho, Bo-nepeelx, 3T0T NyTe
Tak v He Bbl MCNONBL30BaH A0 kKakoro-nubo
KOHEYHOro pesynsrata. A BO-BTOPbIX, €ro
MCNons3oBaHne, aaxe Ons Wupokononoc-
HbIX WM3NY4aTenel C OAHOW FONOBKOW, He
rOBOPA YXKE 0 MHOTOMOMOCHLIX M3nyyaTe-
NAX, UCNONL3YIOLLMX CNIOXKEHWNE MON0COBBIX
CUrHanoe BO BCEM NpocTpaHCcTeE nepen
nanysarensamu, npencrasnaet coboi cTons
CNOXHYIO MOOEens, 4To €€ CKONMb-HWOyAb
CDJ.‘;Ep)KaTEﬂI:HhIFI “ KDHCTDYKTHBHHIJ aHa-
N3 W ero MHTepnNpeTauvs noka He npeg-
CTABNAKTCH BO3MOXHEIMW. Maremarvye-
CKOE Xe MOAENMPOBAHWE NO3BONRET HAWTK
MPUEMAEMBIE KOMNPOMWUCChI, HO HE BCKPhI-
BAET NPV 3TOM aHanMTU4ECKMEe KONWYECT-
BEHHBIE 3aBMCUMOCTW, NO3BonsWwmMe “c
OTKPBITEIMKA rNasamu” BNWATL HA MOOEnn-
PYEMYID CMTYaUUIO B HYXHbIX Hanpas-
NEHWAX W € HYXKHOR 3D PEKTUBHOCTLIO.

Ketati, nocToBepHOCTs W adiperTms-
HOCTE WCNONBE30BAHWA 3ITOMO NOAXO4a
MOXHO Gb10 Bbl DUBHWMTE HA 3BEHLAX C
BLIDOXAEHHLIMW CRNEeKTpansHeIMW CBON-
CTBAMU — KOMMYyTaropax W coeguHuTe-
nax. Ho Bcero aToro, COCTaBnNAKLWEro
HOBOE COOepxXaHue HayyHoro nogxona K
naHHoW npoBnemaTtnke, He Nnpon3owno.
Bonee Toro, npuaHaHwe npeobpa3aosare-
neil HeEMUHUMANLHO-a30BbIMK YCTDOW-
CTBaMU ¥ ODBLACHBHWE 3TOTO CBOACTBE nx
HEeYCTPDAHUMON HEeMMHERHOCTLIO, OTYET-
NMBO 1 BE3ANETEPHATHURHO ONMOPOYUNN BCE
BBOAHLIE QONYWEHNS, NPEANPUHATLIE OIS
NPUMEHEHWS CeKTPanbHOro aHannsaa.

0 yacToTHO-(a30BOM
KOMMEHCAaUMM UCKaXeHU

MNepeas W BECbMA NABHASR WOEA KOM-
NEHCALUMW UCKaXEeHWA KACAETCA Tak Ha3bl-
BAEMbIX NUHENHBIX MCKaXEHWA CNexkTpa 8
TpakTe W 3aKN4aeTcs B NpeapicKaxe-
HUAX, 0BpPaTHLIX NUHEAHLIM WCKAXEHUAM
TpakTa. OHa M3BECTHA BCEM MO/, Ha3BaHu-
eM 3KBANW3AUWM TAK XE XOPOoLO, Kak wu
ABHAA, XOTA W HENOHATHAA HEOO0CTaTOH-
HOCTL e ahdexTuBHOCTH. Passutue 3Ton
WAEW COCTONT BO BKIOHEHWUW B TEOPETUYE-
CKOE pacCMOTPEeHME W NPakTMYecKylo
3KBanNU3aumic (Gpa3oso-BpPEMEHHEIX COOT-
HOWEHWA 4epes KOMMNeKCHYK nepena-
TOMHYIO PyHKUMIO npeobpa3losartens. MNpu
3TOM B fOTMKE MOAXOAa ycmaTtpueaercs
HEeABHOE NpoTusopevune. C 0fHOW CTOpOo-
Hbl, (POMKOroBopuUTens B obliem cnyyae
NPW3HAETCA  HEMMHUMANLEHO-(Pa30BkLIM
YCTPOWCTBOM, 4TO OAHO3HA4YHO cBuae-
TENLCTBYET 0 Bro HECOOTBETCTBUKU Tpeho-
BAHWSIM NWHEAHOCT WU WHEAPWaHTHOCTK
OTHOCUTENLHO BPEMEHU, HENPUAOKUMEBIM
ANA CUCTEM, K KOTOPLIM NPUMEHUMO Npe-
obpa3osaHue Mypee.

Keratn, MuHuMansHo-¢gasoBsie cucTe-
Mbl — 3TO CMCTEMBI C OAHO3HAYHOW CBY-
36K COBOKYNHOCTK A4X 1 PYX c nepexon-
HOI XapakTepucTUKOW, PacCHUTLIBAEMON
W3 3KBUBANEHTHBIX CXEM, NOMy4aembix
NOCPEACTBOM 3NEKTPOMEXaHNYECKNX aHa-
norvia. Npumexss Takoe npeobpa3oBaHne
Dypee K HECOOTEETCTRYIOWEMY eMy 00b-
€KTy, npeanaraeTcs NPeacTaBuTe ero B
BULe MOCNEA0BATENLHOCTY MUHUMATBHO-
pazosoro 3seHa ¢ peansHon AYX n Hemm-
HUMANLHO-(hA30B0r0 3BEHA C BLIPOXAEH-
HoM AYX, 1. 8. HEM3MEHHOW N0 MOAYND
AYX 1 [ONONHWTENBHON K YCNOBHO NPUHSA-
TOW MUHMUMANBHO-(A30BOW 4acTu ang
nony4eHns peansHsix GYX.

Takwum xe 00pa3om aKksanuaauma Oomx-
Ha KOMMNEHCWPOBATL KAk OTKNoHeHua AYX,
TaKk W OTKNOHeHWs cymmapHoin ®YX ot
BbIPOXAESHHBIX 3HAYEHWIA KOHCTAHTE ANN
AYX 1 Hyns (MAn NPAMOIA, NPOXOQALUEN
Yepes HONk B NEepBOM KBagpaHTe B KOop-
nvuaTtax daza — vactora) gna PYX. Ocra-
BUM TNOKA BHE PACCMOTPEHMS BOMPOCH
HeBbIpoXaeHHOCTH DYX ana nnockux AYX
B 3agaHHon nonoce vacrot. [Npu atom mH-
dopmaumio ob obbexTe B BUAe KOMNIeke-
HOM nepenartodHoin GyHKUMKM (B CMbIChe
npeacTaeneHus B BWUOE KOMMNEKCHbIX
UM pOoBLIX 3HAYEHWA) NONYYAIOT UMMNYNLC-
HbIM METOAOM. [PUHUWNWANLHO BO3MOX-
HO, XOTA 1 Bonee TPynoEMKO, e€ nony4e-
HME K B YCTEHOBMBLUMXCA PEXMMAax, 41O
cO30aET BreYyaTneHne O CYLECTBEHHOMN,
ECNU Jake HEe WCYepnLIBaWen, MHpop-
MaTWBHOCTMW MONYYAEMBIX OAHHLIX U B HAG-
T NEPEXOAHLIX XapaKTepucTuk obeekra.

OpQHaKo HACKONBKO MOXHO CyQuTb NO
MaTepvanam COOTBETCTBYIOLWMX NyGnnka-
UM, BONPOCE! KOPPEKTHOCTU MPUMEHEHUS
npeobpasoeanns Pypee K CUCTEMAEM, HE
YAOBNETBOPALWMM HEODXOOMMBIM 0719
3TOr0 nNpUMeHeHns TpebosaHuAM, HUILEe
HE TONbKO HE 0BCYXAAnuce, HO W He 0Bo-
3HaYanuceb.

3ta npobnemaTtuka moxeT Beimh 06o-
3HaYeHa W no-apyromy. HemuHuMansHo-
$a30ByI0 CUCTEMY, HE COOTBETCTBYIOLLYID
TpebfoBaHuaM, NPy KOTOPLIX KOPPEKTHO
NPUMEHEHWE aHanuUTUYecKoro annaparta
CNeKTPansHOro aHanuaa (MMHeRHOCTs K
WHBAPWAHTHOCTE OTHOCUTENLHO BpEMe-
HW), NpeanaraeTca NPeBPaTUTL B CUCTEMY
C HEODXOAUMBIMUW W JOCTATOMHBIMW CBOR-
creamu. Cpegn HUX — NHMHEHHOCTL W
WHBAPWAHTHOCTb, OTCYTCTBME MCKaXKEHWIA
dopmMmbl npeobpa3yeMbix CWUrHanos, wx
SHEPTMM K cNekTpoB. C 310N Uenkio u3me-
PAKDT ¥ UCNONBL3YKT OaHHbIE, XapakTep-
HbIE U OTPEeOensieMble CYLLEeCTBYIOWUMNA
NOHATUAMM TONBKO A5 YCTAHOBMBLUWMXCH
pexumos konebanuia (PYX), npumeHsn
TEOPETUKO-aHANUTUYECKWIA annapar, NpM-
rOAHBIA TONBKO ANA MUHUMAansHo-daso-
BbIX cuctem. Bonee Toro, nonydaemeie
pesyneTathl 6e3p0KazaTensHo cuNTaT
anpuopHO CnpasegnuMesiMW KU ANA Nepe-
XOOHBIX PEXWMOB, XOTA aHanusa [ocra-
TOYHOCTW KOMNEHCAUWK OTKNOHeH AYX
n @YX ana Heuckaxawwero npeobpaso-
BAHMS B CMCTEMAaX CO CKPHLITOW (KOMMEH-
CUMPOBAHHOW) HEeMWHWManeHoW daao-
BOCTBIO HET, Tak Kak nogobHas nocTaHoBka
BONPOCA A0 CWUX NOP HUKOTODA He Ocy-
WeCTBAANACH.

MoxHO nokasaTe, 4TO cama MnonLiTka
nonyyYeHna peleHnus © BLIPOXASHHOW
(0BHynEHHOM) PYX HEMUHYEMO HapYLUWT
dyHoaMeHTanbHbiA NPUHLWAN NPUHUHHO-
CTW, Tak Kak HeMUHWMansHo-(azosas
cuctema B obwem cnyyae obycnasnuveaeTt
Pa3NNYHYIO BPEMEHHYIO 3a4epXKy pasHbIx
CNeKTpankbHbiX KOMMNOHEHT. KomneHcauun-
OHHAA cucTEMA, NPeacTaBnaAlWwan atm
3a0epKen B TepMuHax halos0-4acToTHO-
ro npeacTasneHud, ONA KOPPEeKTHOCTH
pesynetara [oMmxHa CHavana onpepenite
CNeKTP, 3aTpaTue Ha 3TO BPEMA, CONOCTa-
BAMOE C ONMTENLHOCTLIO NEPUOMOE CNek-
TPaNbHLIX KOMMOHEHT (2 Nydlle — ¢ onu-
TENLHOTTLIO 3aTyXxaHWs PE30OHAHCHLIX AB-
neduwi). M nuwe 3arem Takas cuctema
nepecTpavsaeT 3TW 3a0EPKKU B BbIPOX-
AeHHyo @YX ¢ onosgaHneM Kak MAHUMYM
Ha nepuog, konebaHwia, COOTBETCTBYIOWMA
HUXHEN rpaHuLEe NoNoChH BOCNPOU3BOAM-
Meix yacToT [8]. 3TOT anropuTM OCYLLECT-
BMM TONLKO NPWU 3afEPXKe BbIXOAHOTO
CUrHana no OTHOLWEHMIO K BXOAHOMY Ha
BpEMA T, ANNA KOTOPOr0O COOTBETCTRYIOWAR
DYX yxe He MoxeT nexate Ha ocu abe-
umee, a pacnonaraeTcst NoA YImoM K He#n,
nepecekas g€ B Hyne koopguHar, Takoi
ha30BO-4ACTOTHON XAPAKTEPUCTUKE CO-
orseTcTeyer Oe3gucnepcuoHHan, W3o-
XPOHHAA E MONGCE BOCNPOU3BOAWMMBIX
yacToT (T = const) NUHWS 3apepXxKn.

KomMneHcupylowasa cuctema OonxHa
AeiACTBOBaTL 38PKasHO CUCTEME, avanu-
3vpyowein cnexkTp. CnektpansHas AWc-
Nepcua ee 3a0epxkn NoNxHa COOTBETCT-
BOBaTL HebONbWOMY (a nyywe oTpuua-
TeNLHOMY) BPEMEHMW, COW3MEPUMOMY C
NEPUOLOM HWKHUX HACTOT CNekTpa, BoC-
NPOU3BOAUMBIX CUCTEMOI, W BONbLIOMY
(nyywe HYyNeBOMYy NO OTHOLUEHWIO K 3a-



nepxke HY-kOMNOHEHT) BpemMeHn Ha
aepxHrx yactoTax. [pwn stom dasosan xa-
pakTepucTMKa CUCTEMB! A0NKHA BbiTh HE-
NpepsBHOR 1 FNaaKoA, YTO COOTBETCTBYET
abconoTHON $a30BOMA XapakTepucTuke
Heuckaxawuwero npeobpa3osaHus, 8
CBOIO 0Yepens COOTBETCTBYIOLWEN NoCcTo-
AHCTBY 3ajepXKKy CurHana B wnaeancHOM
npeobpa3oBarene ana NobbLIX CUrHaNDB..

MoHaTHO, 4TO OTpUUATENLHOE Bpems
3anepxkn, Heodxoawmoe ANA MCKOMOro
BLIDOXABHMA KOHeuHoW @YX, npuHLmMnK-
aNbHD HEBO3IMONHO MWM3-33a HapyuweHwus
npUHUMNAE NPUYMHHOCTW. A BKIOYEHWe
HanbonbLwnx BPEMEHHbLIX 3aTpaT Ha CNekKT-
paneHLId aHanua B8 3anasfgbisBaHne KoM-
NEHCUPOBAaHHbLIX CUIHAN0B MOXET CYLLECT-
BEHHO YCNOXHWTBL 3afaqyy CUHXPOHHOMO
IBYKOYCUNEHWA WK CAENATh 88 HEeBLIMNON-
HUMOW oA NPOCTPaHCTBEHHO-BPEMEHHO-
ro CormacoBaHna.

Mpu nepexofe o1 YyCTaHoBMBLUWXCA
NPOUECCOB K MEepexogHbiM MIHOBEHHbLIE
CMNEeKTPbl CUrHanoB CTAHOBATCS CNAOWHbBI-
MU W LUWPOKONONOCHEIMW,. 3aeck Heobxo-
OWMO yHECTL pRa 0BCTOATENLCTS,

Bo-nepebix, anpuopy HEBO3MOXHO YT~
BEPXOATE, YTO CMEKTPbl CALILMMBIX 4ac-
TOT, W3BECTHLIE TONBKO ANA YyCTAHOBWB-
LWKUXCA NPOLECCOB, OCTAHYTCHA HEU3MEH-
HEIMKW W 1R NepexoaHbiX NPOLEeccos (Tem
Bonee 4To Yy asTopa, M HEe TONbKO Y Hero,
eCcTb onbiTHble dakTbl, CBMOETENLCTBYIO-
LMe, 4TO 3TO, NO KpaWHeh mepe, He co-
BCEM Tak)., A BO-BTOPLIX, 3AMETHOCTL Ha
CRyx OrpaHn4eHna Nonocet 4actor »n spe-
MEHHOW ANCNEPCUN TakuX NIMHWIA 3a0epx-
K1 npeacrasnaeT cobor coBeplueHHo oT-
KPbITHIE Ha CEroaHAWHWA AeHb BONPOCHL.

MoxHO 1 (popManLHO CBECTY MHOMo-
NONOCHEIA UWGDPOBOA GUNETP K BPEeMEH-
HOMY YNOpANOYMBATENO pas3ynopsaoqeH-
HbiX NpeoBpa3cBaTenemM CNexkTPanbHbIX
KOMNOHEHT HE TONLKO ONA YCTAaHOBUBLLIMX-
CH, HO W ONA NepexogHbix pexumos —
BOMNPOC, HA KOTOPbIA CEroaHa onpeneneH-
HOMO OTBETA, NOXanyn, TOXe HeT. A ecnu
Yy4ECTb NPOAYKTHI HEAAEKBATHOCTH 1 pa3a-
PLIB OTKAWKA HA HavyaneHOW NOAyBONHE
TECTOBOM MOCHLINKM, TO NOMOYL B 3TOM
AENE MOXET TONbKO NONHBLIA YMET BCEeX
duanueckux ABAEHWA 1 yXe YNnoMuHas-
LWWACH NPUHLMN NPUHUHHOCTH.

Mpu WamMepeHun KOMNNEKCHOW nepe-
patodHon dyHkumn npeobpasosartens no
ero peakuvu Ha LWWPOKONOAOCHLIA UM-
ny‘ﬂbGHbﬁF‘l Ccurdan 8 gocTarto4HO LUMPOKOM
BPEMEHHOM OkHE nofny4aemas wHdopma-
LUWA BCE paBHO COAEPXWUT OaHHBIE O CBON-
CTBax 3701 CUCTEMLI TOALKO B YCTAHOBMB-
WNXCH pexumax rapmMoHnYecKmx koneba-
HWI. Beab Ons KamOon YacTOTHOW TOYKMU
nepenaro4Han dJyHKLWFH npegcrasnaeT
coDon KOMNIEKCHOE YMCNO, MOAYTbL KOTO-
poro onpenendet koadgpguUUeHT nepena-
YW Ha 3TOW HacToTe, a COOTHOWEHWE MHU-
MO 1 AENCTBUTENBHON HACTEN — OTHOCK-
TeneHylo a3y BLIXOAHOIO CUrHana no
OTHOLUEHWIO K BXOAHOMY CUTHANY, NPUHEM
He B abCOMOTHOM BPEMEHHOM Bhipae-
HWW, @ MW B C TOYHOCTRIO A0 LENoro 4ncna
nepuogos.

JononHutensHon uHhopMaLMmM, KoTo-
paa morna Bel NPOACHUTL Te ocoBeHHoCTH
npeoGpazosartens, obycnaBnueawwme
ero HeMUHMMansHo-(ha3oBy XapakTepm-
CTWKY, OTK/IMK Ha Mepenag HanpaxeHus,
Y4ET NpenbicTopun cobelitmii U peanu3a-
LUK SHEPrK, NONYHEeHHOI Ha NepexoaHbIX

cTaausax aTak, gadHoe npeacTasneHue
NpOCTO HE MOXET codepxaTe B Cuny
NPUHLUMNMANBHOrO OTCYTGTBMA COOTBETGT-
BYIOLWEr 0 MHDOPMaUMOHHOIO pecypea.

MuHMMansHO-(a30BLIE CMCTEMBI Xapak-
TEPU3YIDTCH OAHO3HAYHOCTLIO CBA3W ne-
pexogHex xapakrepuctuk ¢ AHX, 1 um
xBataeTr nHdopmaumu, coaepxaliencs B
KOMMNEKCHOA NepejaToqHon QyHkumn, a
BOT HEOAHO3HAYHOCTL 3TOW CBA3W 4Ng
HEMUHUManNbHO-(ha30BbIX CUCTEM NPOCTO
06s36iBaET AONONHATL 3TY WHGOPMaLMID
CBOWCTBAMMW KOHKPETHBEIX (puanyeckux
MEXaHN3MOB, 0ByCcnaBnMBaIOWMNX KOH-
KPETHYIO (M3 BEeCHUCNEHHOrD MHOXEeCTBa
BCEBO3MOXHBLIX) HEMWHUMaNbHYWD ¢a3o-
BOCTb KaXaoro npeobpa3soBatens.

Kctaty, koHUenTyansHas yMecTHOCTb,
BNAoTe A0 0ba3arensHoCTH Takni qonon-
HUTENLHON KMHopMaumK, SBNABTCA KOC-
BEHHbLIM NPU3HAKOM BEPHOCTK Hanpasne-
HWUS1 OBACTBWIA Takoro HecTtaHpapTHoro
noaxoaa Ans BLIXO4a M3 CYLWEeCTBYIOWErD
KPU3UCa TEOPUW BNEeKTPOaKYCTUKN.

MNycTs npensiaywve noruydeckue nop-
XOAbt K 0gHOM 1 ToR Xe npobneme He soc-
NPUHUMAIOTCA TAaBTONOMMEN, Tak Kak OHW
AOMKHBI NPOAEMOHCTPVPOBaTE OCHOBHOM
CHMCTEMHBIM NPUHLWIN HAY4HOT0 NOAXOAE K
NO3HAHUIO ABNEHWUIA — NPUHLMNNANBHYIO
WHBApUWAaHTHOCTL pesyneTata (noboro
YMO3aK/IH4eHUA) OTHOCUTENLHO NYTW ero
noaHaHua. Ecnu xe pasHbie NnorvHeckue
uenn ynopHo NpWBOAAT K pPe3ynbTarty,
obpatHoMy ODLENPUHATOMY WM 3alum-
LwaemMomMy HenpepekaembivM asTopUTETOM
0BLWeNpPU3HaHHLIX M3TPOR, TO 3TO YTBEP-
x®aeHuwe Heobxogumo He 2awniiate oT
HenabexHuix Hanagok, a nepecmarpu-
BaTh, OMNATL-TAKM NONML3YACL MHBAPWAHT-
HOCTLIO pesynbTara pasHbiX NyTen, xoTd
bbl B KauecTBe KOCBEHHOro CpeacTea
OLIEHKM OOCTOBEPHOCTHA.

MocraHOBKa KOHTPONBHLIX
SKCNEePMMEHTOB U UX Pe3ynbTaThbl

CornacHo yTeBepxaeHuo Ansbeprta
3iHwTeAHa, "pokazaTth TEOpPUID HEBO3-
MOXHO JIOBLIM KONWYECTBOM 3KCNepu-
MEHTOB, HO ONPOBEPTHYTL €6 MOXET BCETD
oauH”™. B kauyecTae aToro 0gHOro akcnepu-
MeHTa Morna Obl BEICTYNWTE NONLITKA CO3-
[aHus TPOMKOTOBOPUTENS C HE3aMETHbI-
MW Ha CNYX WCKAXEHWAMMW, AOCTONHOrO
kareropuu High End. Yunreisan akryans-
HOCTE TeMaTtvky n Habmopaemsie HakTsl
HECOOTBETCTBAA TEOPMM W NPAEKTHKU eé
NPUMEHEHUA, 3KCNepuMeHTanbHas npo-
Bepka 0DOCHOBaHHbLIX COMHEeHWn notpe-
BoBana Uenoro KOMNNekca U3 NOCTaHOBOK
3a0a4 W NMPoOBefeHUA IKCNepuMeHTOoB.
Lna yBepeHHOro yTBepXAeHWs O Henon-
HOTE KOHUENUMKW HEOBXOAWMO BLIABWTH
rpaHvLsl IOCTOBEPHOCTH €€ YTBERXOSHAA
WY NOKAa3aThk, 4TO TAKWMX rpaUdnL HET, HO B
TAKOM CNy4ae OCHOB3 KOHUENLUWMU HE CO-
[AEPXUT HEro-To camoro saxxoro. Muxu-
ManLHo AOCTATOMHLIE rpaHulbl addek-
TUBHOCTH OEMCTBYIOWEN KOHUENUMW, Kak
nopor yaoBNeTBOPUTENLHOA wHhopma-
LMOHHON COAEPXATENLHOCTUA U CBA3EHHOW
¢ Hen KoMGpOPTHOCTKM 3BYYaHua, chopmy-
NUPOoBaHL! B CTaHOapTax Ha annaparypy
kateropuu Hi-Fi, a noseilueHHbie (bea yeT-
KX OCHOBEHWW NOPOroBbIX KPUTEPUWEB
3aMeTHOCTH) — B CTaHpapTax Ha cTyauna-
Hyl0 annapartypy (1, 2, 5—7, 11].

Pacnonaraa Bo3moxHOCTaMI Hanbo-
Nee HaykKoBMKMX Y BLICOKOTEXHONOTUYHEIX

OTPacnen ¥ OnNLITOM NYYLWKX 0TEe4YeCTBEH-
HBIX Wccneposatenein na MAWUC (HuiHe
MTYCW), AKWH, HWUKDW, BHWWPIA,
otgen maBHoro koHcTpykTopa M3M no
HanpasneHmio "AkycTuka" MHUUMWMpOBan C
1983 r. paboTty no co3panuio HesynpedHo-
1o (B pamkax NpeacTasneHui CyLeCTBYIO-
Wen KOoHUEenuuw kavyecTBa 3BYKOBOG-
npovaseneHun) rpomkorosopurens. Co-
sMecTHO ¢ HUKDKW n MAWC Grina npoee-
fAeHa pa3paboTka akyCTH4YeCkon CUCTEMBI
"AnekTpoHuka 100AC-063" ¢ meTannuue-
crumin auddylopamu, obecneunBaowm-
MU HAWBBICWYIO CTabMNBHOCTL U NMHER-
HOCTR NapameTpos. Bnepesie B cTpaHe y
CEPUIHOM CcUCTEMbl DbLITOBOro npegHa-
3Havenns Obina peanu3oBaHa 4acToTa
cpesa AYX (no yposHw -3 oB) He Bbllue
30 Ny, Bce napameTpbl 3TUX aKyCTUHECKUX
cucTem npesocxogunu tpeGoBanmua nen-
CTBYIOWMX CTaHOapToB. JKCnNeptu3a ka-
4YecTBa 3By4aHwsa nposogwnaces 8 HUKDOW
¢ ucnons3osaduem obpa3auos "Opbura
100AC-001" paspadoTtku BHWUPTIA (Tak u
HE OCBOEHHOW CEepUIAHO) U NepcnexkTUe-
Hoin 3apybexHon mogemm KEF-105. Hua-
KO4aCTOTHbIE OCOBEHHOCTHM NOMELLEHNS
NPOCAYWMBAHWS ObMM KOMMEHCUPOBAHK
TPeTLOKTaBHEIMW 3kBanandepamu. lpen-
CTasneHHbie CUCTeMB! BeIMrpanu y obpaa-
LOB, HO OTYETNUBO CRbILLMMAS CNeundLka
VX 3BY4AHWA BCE Xe 0cTanacs.

B 1990 r ypanock QOBECTW TEXHMYE-
CKkue napameTpbl CEPWIHO BLINMYCKAEMBbIX
MATUTBICAYHLIM TURAXOM B rOf akycTuye-
CKMX CMCTEM C MeTannuy4eckumu anddy-
3opammn "3nekTpoHuka 75AC-065" no
TpeboBaHWi K CTYAUAHLIM MOHMWTOPaM.
HepasHomeptocte AYX, ycpeaHenHon e
TPETLOKTEBHBIX NONOCAX, B TEXHWYECKUX
ycnosuax (TY) Beina cHuxeHa ¢ 4 b B
nonoce yactot 100...8000 l'uno 1,5 nbe
nonoce 80...25000 Ty,

KoadduumeHt rapmoHudecknx wucka-
KEHWMA W3MEPANCH NpW CTadHfapTHOM
CpeaHeM 3ByKOBOM aasneqHuu Ha 6 ob Boi-
we cTaHgapTHoro yposws 90 ab B pacm-
peHHol wactoTHoW nonoce 63...8000 My
smecto 250...6300 My, MNpu 3ToM 3Have-
HWe koadduuMeHTa rapMoHWK BMECTO
3 % orpanwumeanoce 1 %, a peancHo He
npesbiwano 0,6 % B camoi HYKHER YacTy,
Ha vacToTe 63 [U. 3Ha4eHns rpaHuyHbIX
4acToT Owinu B38TH W3 CTAHOAPTOB Ha
NPOGECCUOHANEHYIO annNapaTypy 1 U3 uc-
cneaoBaHnii NPU3HaHHLIX MUPOBLIX a8To-
puteTos [8].

3T AaHHbie NoHagobunuce OTeYecT-
BEHHbIM CTaWaapTu3aTopam Ansa TOro,
4700kl 0E3aBYUPOBaTL PAHEE MPUHATBIE
Ha cebs noebilLUeHHbLIe 0BA3aTensCcTBa no
NOCTENEHHOMY WU BCEMEPHOMY YNy4lue-
HWUIO Ka4eCTBa OTEYECTBEHHbIX aKycTU4e-
CKWX CHCTEM BLICLUEN MPYRMbl CAOXHOCTY,
KOTOpbIE AOMKHLI BLINKM BMECTO HWXHEWR
yacToTel 31,5 M4 HAYaTeL BOCNPOWM3BOAUTL
¢ 25 ly. Korpa a1o crano rpoants NOMHLIM
OTCYTCTBMEM annapartypsul 3TOA rpynnbl
CNOXHOCTK, CTAHAAPTU3aTOphl HawNW
NOBKMIA BBIXOLO W3 CO3LEHHOTD UMW Xe
nonoexeHna, Boodlwe He Tpebyiowmia co-
BEPLUEHCTBOBAHNA TEXHUKMN,

Bece okyc 3aknioNancs B TOM, 4TO
CTaHoapTu3aTopkl He N3MeHnNK, a haxkTi-
4ECKW OTMEHWUNN MEXOYHADOOHBIN YHIN-
UMPOBaAHHBIA  KpUTEPWIA  CnNpeaeneHns
HWXKHEN 4acToThl Nonocel adEGEKTUBHO
BOCNPOU3BOAMMBIX 4aCTOT, NPUHATHINA
pasHbiM —8 A6 OT ypOBHA CPEAHErD 3BYKO-
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BOrO [ABNEHUA cucTeMbl. OHW NPOCTO
yoanuam wa MOCTa aty mexayHapoaHyio
HOpMY, OCTaBWB BENWHUHY peanbHoro
cnaga Ha yeMOTPEHWE uaroTosuTeneh ana
yKasaHusl 8 JOKYMEHTE BHYTPEHHETO Npu-

MEHEHWA TONLKO Ha NnpeanpuaTtit — B
TEXHUHECKNY YCNOBUAX HA KOHKPETHY
Moaene.

TeM camblM, WM3rOTOBUTENKW NOMYHWUIIN
abCcoNTHO 3AKOHHYID BO3MOXHOCTL BBO-
auTe notpebutenen s 3abnyxaedwe. Yka-
3aHHAan HUXHER YacToTa NoaockL BOCNPO-
W3BOAMMBIX 4ACTOT ONpenenanachb npu
npouseonsHoM (!) yposHe cnana AYX, yka-
33aHHOM TONBKO BO BHYTPEHHEN AOKYMEH-
TauMKM WM3TOTOBUTENS, 4TO NOJHOCTHLIO
nwano e€ Kaxkoro obl T HW OwINO
cMbIcna.

Bo3Bpalwancs Kk IKCnepumMeH-
TanbHOn 4acTtv, cnegyet obpatnte
BHMMaHMWE, 4TO Ha HacTOTax HUXe
250 My (no 63 Nu) coBpemeHHbie
CTaHaapThl He HOPMUPYIDT Ko3p-
DUUMEHT rAPMOHHUHECKMX MCKaXe-
HUIA, @ B NPEAbIAYLLINX PenaKLmMax
70-x rogoe cdurypuposana Hopma
He bonee 8 %.

KayecTBo 3By4aHus M BLICOKME
3Ha4YeHUs nNapameTpos CUCTEM
“AnextpoHuka T5AC-065" nopn-
TBEPOWNN TOCYOAPCTBEHHLIE WMC-
NeiTaHua 8 Hesasuwcumom Beeco-
HO3HOM rOCYAapCTEEHHOM WCMNbI-
TatensHom uentpe (Brvl) npw
BHWWPIIA, skniovaswve 8 cebn v
CTaHOapTU30BaHHy0 CyObLeKTUs-
HYID 3KcnepTuay. 3aknouyeHue
BI'ML okazanock 3asefoMo gocTa-
TOYHLIM ANA peweHua Toproso-
NPOMBILLNEHHOW NanaTtel "HacToA-
TensHO peKkoMeHOoBaTk CUCTEMY
"OnekTpoHuka T5AC-065" k cepuin-
HOMY BhINycky” (GoTo Ha puc. 9).
Ho cnpasennveo oXMAaEMOR Xu-
BOCTU, ECTECTBEHHOCTM U OTCYTCT-
BuA cneundrkn 3By4aHna 40CTUYL
TaK 1 HE yaanocs.

OCHOBHbIE NPETEH3UW K Ka4eCT-
BY, CHOPMYNUPOBAHHBIE Y4aCTHW-
KamMu 3Tux WccneaosaHuin U co-
BMECTHBIX pa3paboTok CO CTopo-
Hbl HUK®K O. A, CantbikosbiM 1
B. I BenkuHbIM, OTHOCWUIMGE K
CpeaHEYacToOTHOW rONOBKE, XOTH
MMEHHOD €€ TeXHUYEeCKUe napamer-
pot  kayectea 6Gunm wawbonee
COBeplweHHbiMu, Tak, HepaBHOo-
mepHocTe AHX B nonoce paGounx
vactoT (500...5000 y), He3aBucu-
MO M3MEpEeHHas B aKyCcTUHEecKnx
kamepax IAP3 u HUK®DW B TpeTs-
OKTABHbIX NONOCAX PO30BOrO LWy-
M&, OKa3anach HUXe ypOBHA PaspeLeHns
annapartypsl, koTopei coctasnan 0,2 pb.
A OTHOCUTENBHLIA CyMMAPHLIN KO3 (K-
UMEHT HEIMHENHbIX UCKaXEHWHA Bbin 3Ha-
ynTensHo Huxe 0,3 %.

CTpemMAch AOBECTH NPHUYMHBI MCKaxe-
HUI SO NOSHOIO UCKNO4EHWA, NCNONb3ya
TPW TEXHWYECKMX PELIeHNR, YAANoCh CHKU-
3UTk FAPMOHUHECKME MCKaxXeHus Gonee
yem Ha 15 Ab Huxe aGcomoTHOro nopora
crsiwumocT (2x10 ° Ma), yto Ha 70 b
HUXE CTaHOapTHOro Napora 3aMeTHOCTH
WCKaXEHWW NPWM CNEKTPansHOM ypoBHe
HOMWHANBHOro CpeaHero 3B8YKOBOro Aae-
nenwn B 96 ob.

Ina atoro npuwnoce B 1991 r. cneuwm-
anLHO NEepPEeKOHCTPYWPOBaTE AYHLWYIO Mo

“Puc. 9

napameTpam OTEYeCTBEHHYID Cpeadeda-
CTOTHYIO ronoeky 20/100rAC-001 co6et-
BexHHoM paapaborkm 1981 r, npumenus
TPW HOBbIX M300pereHna u Depunnuresslii
avdbysop-konnak avamerpom 64 mm,
cneunansHo w3roToenedHuin 8 HMNO
"OHeprua” No yHUKaneHON TeXHONOrMK
TOKApHOTD NPELUM3UOHHOID pe3aHus u3
Bonsavku. Takas CNOXHO BuiNOAHWMan
TeXHONorMa ObiNa BLIHYXAEHHONM MEPOW,
TAK KaK BEITAXKA, YEKaHKa WNu WTaMnoska
nonycdepsl ua Gepunnuesod Gonbru, kaxk
W caMa npokatka Depunnuesoit Gonbru,
NpakTU4eCcKy HEBO3MOXHbI U3-3a Ypeas.l-
YaAHO CUMBHOMo CamoynpoYHEHWRA (Harap-
TOBKW) matepuana npu gedopmMaunu.

Dypue-aHanua3arop B peansHoM macluta-
e spemenn monenu 2131 dpupmel Br el &
Kjer B 3sBykoMepHOW 3arnyleHHon kamepe
nepeora knacca AKYCTUYECKOTD MHCTUTY-
Ta uMmeHn Axppeesa, cepTuduumpoBaH-
HoW MoccTaHpapToM, He CMor OBHapYKUTb
CUCTEMATUHECKYH) COCTasBNfloUyld Ha
4acToTax BTOPOW, TPETLEH W nocneayio-
WWX FAapMOHMK OTHOCUTENLHO YPOBHSA
CYMMAapPHBLIX  WYMOB WU3MEPUTENLHOro
TpakTa, OTCTOSBLUErD OT YPOBHA NEpPBOiA
rapmoHuki Ha —105 ab.

311 ronosky BLINKW YCTaHOBNEHLI B CTY-
AniHBI moHuTop AKA-200, paspaboTtad-
Hbl ana ctyauia LienTpansHoro Tenesuse-
HWs COBMECTHO ¢ pupmoin "Banarnkon” —
OTEYECTBEHHbIM NUASPOM NPOW3BOACTBA

MOLUHBIX NaMNOBbLIX BLICOKOKAYECTBEHHbIX
yocunutenein. C atoin aapadyen k Ham obpa-
TWIOCh PYKOBOACTBO 3BYKOBOrO LUEXa
TeneueHTpa cpa3y nocne paseana
Cosetckore Coioza, koraa eweé He Guino
HANAaXEHO NOCTYNNEHWE HA TENEBUOEHME
pexnaMHuiX  BaNWTHLIX NOCTYNNEHWH,
3atem 3T MOHUTOPHI B NpeacTasne-
Hbl Ha akcnepTuay B LleHTpansHyo cTyauio
[OKyMeHTaneHbix dunsmos (LICAD) ann
HaTYpPHOro W3y4eHWA BO3MOXHOCTEN wx
WCNONL30BAHUA Ha CTYLWUAX PEXWUCCEpR-
CKOro KOHTpona B OCTaHKMHCKOM Tene-
uexHTpe umenn 50-netus OkTabps.

OaHako 3By4aHue 3TUX CUCTEM CO
CTOMb WAEaNbHLIMK XapakTepucTUKamMu B
NPOCMOTPOBOM 3ane Ha pac-
cToAHUM 18 M OT pEXWUCCEPCKoro
nyneTa 0Kasanocb COBEPLUEHHO
HEYAOBNETBOPUTENbHBIM AdXEe
ona camux paapaborumkos, no
BCEM CTaTLAM NPOMIPaB MOpank-
HO W DUBNHECKU YCTAPEBLUWUM U
OTKpOBEHHD Apebe3axauium or-
pPOMHBEIM MOHUTOpam BEAG. Twwa-
TENbLHLIA W AETANBHbLIA KOHTPONb
00bLEKTUBHLIX NapaMeTpos npea-
CTaBfiEHHbLIX CUCTEM HE BbiABUN
HUKEKWX OTKNOHEHWI OT paHee
nameperHoix B AKWMH BeICOKMX
3Ha4eHWin NapamMeTpos, He roso-
pPA YXE O BOBMOXHbLIX aHOManusx,
BO3HWKLUMX MPY NEepPeBo3ke 1 BO
BPEMA 3KCNEPTN3, KOTOPBLIMK
MOXHO Bbino Gul 06BACHUTE He-
YAOBNETBOPWUTENBHOE Ka4eCcTBOD
UX 3BYYaHNS.

B npuyuHax cnbilLUWMBIX MCKa-
HEeHWI, Ybsl NPUPCOA OKAa3aNach
COBEPLUIEHHO HEOXWAAHHON C NO-
3ULIMIA CTAHAAPTU30BAHHOW KOH-
uenuuu, yaanocs pasobparscs
ropasno noaxe. Mimun okazanuce,
BO-NEPBLIX, A0NNEPOBCKUE UCKa-
HEHWS, HUKAK He 3aBucalme oT
NIMHENHOCTH CUCTEMB!. A BO-BTO-
pbix, aToMy cnocofcTROBAN He-
NOCTATOK PAHHWX OTpaxeHun,
0DYCNOBAEHHBIN  pPa3BOPOTOM
Avarpammel  HanpaeneHHOCTH
U3NYHEHWUA FPOMKOTOBOPUTENA
HEeNoOCPEeACTBEHHO Ha 30HY Npo-
CAYLIMBAHWA.

Ha cnepyowem, vHuumarms-
HOM 3Tane TeopeTuKo-3KCNepu-
MEHTankHbLIX UCCNefoBaHnin Bbi-
na oueHeHa cTeneHs CXOACTBa
cuUrHanos, MOCTynawwux Ha
rPOMKOrOBOPUTENL WU BOCNPOU3-
BefeHHLx uMm. Ona aroro 8 xa-
4ecTee TecTa Obin B3AT TMNOBOW
20-cexyHaHsli GparMeHT oumd-
POBAHHON BOKASILHO-WHCTPYMEHTANbLHOM
doHorpammel 3ntoHa LxoHa c aucka
“"ManTacTveckmin Kanutad”, npegHasHa-
YEeHHOW 1A UCNOMb30BaHnA B CyObeKTUE-
HOI 3KCNEPTW3E KAa4ecTBa 3BYHaHWs Kak
TecTosu. McxopHas doHorpamma B
INEKTPOHHOM BWOE CPaBHMBanNach € KO-
HEYHBIM aKYCTUYECKWM CUrHaNoM, npo-
Weawum TpakT BeICOKOKAYECTBEHHOMO
CTyawiAHOro Bocnpowu3asenenus. ina wve-
KNIOYEHUS OTPAXEHHBLIX 3BYKOB CUrHan
PErMCTPUPOBANCHA B 3BYKO3ArNYLIEHHON
kamepe AKWH. Ona wckmoyvedna pgedop-
Mauuil CUrHanos, Bui3BaHHbIX MUKPODOH-
HbIM TPAKTOM, PErMCTPaUUA NPOM3BOAN-
Nace M3MEPUTENBHBIM KOHAEHCATOPHLIM
MUKPODOHOM MIHOBEHHbLIX 3Ha4eHui



38YKOBOrO AasfeHusi ¢ NacnopTu3oBaH-
HOW Has0BOR XapakTepUCTUKOW, BbIDOX-
AEHHOW B AVanasoHe CRbIWUMbIX H4acToT.

KoadduumeHT BIauMHOR KOPPEenaumMm
CUrHANOB TNony4an MeTonoM MNepemHe-
¥EHWA CUrHANOB NPY BapUaLnax BpemMeHn
3aflepXKn NeperuHoro curHana. Makcu-
Mym KoadduUuneHTa Koppenaunn, oxu-
A3BWKWACA Ha YPOBHE He Huxe 0,8, oka-
3anca He Bobiwe 0,25 (ona 4acteil GoHo-
rpammel C NPOTSAXHLIMK 3BYKamu) npu
TANOBOM 3HaveHuu 0,2 u muHumyme 0,12
AnA BLICTPLIX KOMNO3WUWKA, HACLILLEHHBIX
arakamiu 3BYKOB.

MamepuB KOMNNEKCHYID nepenartod-
Hylo dyHKUMIO TpakTa B kamepe Ha ocu
uanyueHua, seayuime cneumanmctsl AKMH
co3pany undposon GUILTP, KOMMEHCU-
pylowmiA Bce cnekTpanoHble 0CobeHHOo-
CTH, BKIOYan pasosuie casuru. MNpwn atom
WCMOMNb30BaNach AVCKPET3alLna crekTpa
Ha 2800 w na 4500 Toyek oTcyEéTa no
yacToTe. 310 NO3BOMUAD NOBLICUTL KO3~
DULMEHT KOPPenaLmMyM 40 3HAYEHWId He
Huxe 0,85. Ograko akcnepTvaa kavecTea
3By4aHnA TpakTa v 34ecCb, BONPEeKn [0c-
TUTHYTOMY KO3(MMUUWEHTY KOppenauun,
Jana COBEPLUEHHD HEYAOBRETBOPUTESb-
HYIO OUEHKY. 3BYK CTAN CYXUM, TEXHOTEH-

HbIM, CTEPWIBHLIM, HEONPeaeNeHHO Ok-
paweHHbiM W Gonee BCEro NOXoXuM Ha
3BYK CTAPUHHOrO rpaMmModoHa.

Bce noneiTku NocneaosaTensHon Kom-
nnexcHon uaeannaaumun A4X un @YX rpom-
KOTFOBODMWTEIH COBMECTHO C TPAKTOM YCu-
NEeHUA HEe TONMLKO He Aany OXWOaemMoro
pesynsrara, Ho u B page Hanbonee Twa-
TeNLHO BbIBEPEHHLIX CNYYaes onpeneneH-
HO yXyOLWWNW Ka4ecTBO 3By4aHuna. Tem He
MEHee Ha NOCTasNeHHLI BONPoC akcne-
PUMEHTH Aand BNOMHE 4YeTKWii OTBeT:
CAEKTRAMbHO-CBA3AHHLIE  NapaMmeTpsl,
Kakumi Gbt aeansHbimt Oria Gbi Hit Bbiu,
He cnocobHbl rapaHTupoBsark Kavyecrso
3By4aHuA. VI UMEHHO NMO3TOMY HUKOMY He
yaaeTca Y4ETKO CONOCTaBWThb CreKkTpank-
Hble napaMerpsl C K24eCTBOM 3By4aHWs.
3T0T BLIBOA NPEKPAacHO 0BLACHAET Bbi-
CcKaabiBaHue M3BEeCTHENLero cneyunanmc-
Ta B MMPE YCUIMTENBHOW TexHUkn MuTtepa
Keoptpyna: "CnekrpansHeie napameTrpbl
camu no cebe He rapaHTUpPYIoT ka4ecTea
3BYMAHWA YCUAWUTENEN, HO BCE XOPOLUD
3BYYaLLUME YCUIIUTENN MMEIDT, N0 KpanHen
MEpE, Hennoxve O0ObEKTUBHBIE TexXHW4e-
ckue napameTpsbl”. Takum cOpa3om, napa-
merpsl A4X, aaxe smecre ¢ @YX, moryT
npeTeHaoBaTs ToNbKO Ha pons Heobxoau-

UHaukatop BbIXOAHOMU
mMmouwHocTu YM34

H. OCTPOYXOB, r. CypryTt TioMeHcKo# 061.

CTPOMNCTRO, CXema KoToporo naobpa-
weHa Ha puc. 1, npeaHasHa4eHo ons
paborsl ¢ mobBuiM MowHLIM YM3Y. Ero
NOAKMIYET HENOCPEACTEEHHO K BLIXO-

nam Nesoro W Npasoro CrepeokadHanos
yeunutens. Tekyuwmii ypoBeHs MOLWHOCTH
KaXAoro kaHana orobpaxalnT NUHenHble
wkansi ua 10 (no gse WTykn Ha kaHan) nam

MbIX NPEeANOCHINOK CyBbLeKTUBHOrO Ka-
YecTea 38yvanus, He npeteHays Ha
A0CTATOYHOCTD A8 €0 rapanTnposaniig.

B uTore, sce cpencTea cnekTpansHoro
aHanMaa galT ToNbKO KOCBEHHLIE Npea-
crasneHus kak NpennockUikM kKavyecTsa,
HE UMen PecypCcoB A9 ero OXuaaembix
rapaHTuii. bonee Toro, aTm cpencTaa coa-
[T YCTOWMHMBLIA CTEPEOTUN BOCHPUATIS
O HEBO3MOXHOCTH NOAC3PEBATL O Cylwe-
CTBOBAHUW anbTepHaTWMB WMHOW dusnye-
CKOW W NCUxXopuU3nonorMiyeckon npupo-
Okl, HE rOBOPR yXe O NPUOPUTETHOCTU
ponu noka He chopMynMpoBaHHbLIX Napa-
MEeTpPOB, Kak ¥ ux cuctemel. Ho ana npo-
ACHEHWA KAPTUHBLI 1 BbIABUKEHUA HOBbLIX
noen HeobxoauMO pPEesW30BaTh NEpPBO-
OCHOBY KOHUENLM® BOCNPMATHA peank-
HblX CMIHANOB ¥ PacnO3HasaHWs NX NHAW-
BAOYabHBIX WUHPOPMALMOHHLIX NPU3HE-
KOB, CBA3@HHYIO HE CTONBKO € TOYHbLIMA
Haykamu, CKONbKO C NCuxoguanonorven
BOCHPUATIA.

JINTEPATYPA

11. TOCT 16122-78. TPOMKOTOBOpPUTENN.
MeToasl 3nNeKTPOaKyCTUHECKUX  WUCMNBITAHWA.
BeepnéH c 01.07 .89,

20 ceeToguoaos. HuxHue no cxeme cee-
TOAMDALI DDEMX WWKAN CBETATCH NOCTOAH-
HO, OCTanbHbie NOKa3kLIBaT B BUOE CBE-
TAwwmxca cronbukos yposHu ot —40 no
+4 nb ¢ warom 2 ab. Ecnn, Hanpumep,
MPWHATD, 4TO CBEYEHWE TPETLErD CBEPXY
CBETOAMOAA COOTBETCTBYET MOLUHOCTW
20 Bt, TO camomy HuxHeMy Byaer cooTt-
BeTcTBOBaTh MoWHoCTe 0,2 BT, a camomy
sepxHemy — 30 Br. Mpu Takom uucne
YPOBHEW CBETAWMWCH CTONGUK MHAMKATO-
pa 3amMeTHo "LeBenuTca” Npyu Bocnpoua-
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Bonpocsi

PAOWO Ne 9, 2018

BEABHUWN MY3bIKANLEHOro NPOU3BEAEHUA C
HEBONLLWON rPOMKOCTLIO.

YCTpOnCTBO COOEpXMT ABa QOHONONY-
NepuojiHbiX BLINpAMUTENs Ha awonax VD1
1 VD2. Peauctopsl R3 u R4 orpaduyusalor
ToK 3apsanku kowgencatopos C2 w C3.
Mockoneky NOCTOAHHAA BREMEHK 3apaaKK
koHgeHcaTopos C2 v C3 4epes guoasl
VD1, VD2 u peancTopbl R3 n R4 mana, cko-
POCTKU HAPACTaHWA HanNpPmHKEeHUA Ha BbIXO-

TUTCA N0 OAHOMY AWOAY Ha NO3ULWHK,
COOTBETCTBYIOLEn MakCMManbHoW 3a
nocneaHue 50 mc mouHocTu. Mpu pocrte
rPOMKOCTK cTONBUK Kak Obl noabpaceiBa-
eT uHOMKaTtop Makcumyma ssepx. Cko-
POCThL CNaaa MakCHMMyMOB MEHbLLE CKOpO-
CTW cnapa cTonbuKOB U He perynupyeTcs,
B nporpamme eé onpegenser 3HavyeHwe
nepemeHHoi DeltaDOWN. 3ddexr suipa-
HKEH TEM CUNbHEE, Yem Donbue NSMA.

HUX CBETOOWOAA KPACHOro, Oanee Tpu
KENTOrO, @ OCTanbHbIE — 3ENeHOoro
ceeueHua. Wkans HL3 n HL5 — 10-cee-
TOAMOAHBIE 3ENEHOTD CBEYEHUS.
MeusatHas nnata gnsi MUKPOKOHTPON-
NepHOro yana vHOMkaTopa He paspaba-
ThiBanack, OH cobpaH Ha MakeTHDR.
CeetoavoaHbIe WKankl, KOTopbie A0MKHbI
DbITh PACNONOXEHL! CTPOTO NapannensHo
W COCThIKOBaHbl Be3 3a30p0B, YCTAHOB-
NgHBl HA NEYaTHO Nnarte, YepTex
KOTOpPOW wm30bpaxEéH Ha puc. 2.
Ha Hen xe pagom ¢ TpeTbUMW

ceepxy cBeTogauogamu wkan HL2

n HL4 Haxopartcs cBeToaMofbi

HL1 v HL6. OHu oTMeuanT noau-

UK, COOTBETCTBYIOLWUE HOMU-
HanNLHOMY YPOBHIO MOUHOCTW. B

cnydae NpuMeHeHua ONUCaHHLIX

BbllWe PAa3HOUBETHBIX wWkan 3Tu

Tabnuua 1 Tabnuua 2
Mepembivka NSMA Mnagwmid 6aiaT | Crapwwid 6aiT | Pacwwup. 6aiAT
52 S3 CKDIVE 1 RSTDISBL 1 == =]}
YcTaHoBneHa | YcraHomnewa 2 CKouT 1 | DWEN 1 — —
YcraHosneKa Het 3 SUT1 1 | SPIEN 0 — —
Her YeraHoBneqa 4 SUTO 0 WOTON 1 — —
Het Her 5 CKSEL3 0 EESAVE 1 - -
CKSEL2 0 BODLEVELZ | 1 | BOOTSZ1 0
e ycunutens w Ha koHgeHcartopax C2 w CKSELL 1 | BODLEVELL | 1 | BOOTSZO | O
C3 npakTuyeckn COBMagaloT, a CKopocTb CKSELD 0 | BODLEVELO | 1 | BOOTRST | 0

pocTa cseTsuleroca ctonbuka perynupy-
eTca nporpammyo. CkopocTs cnapa onpe-

cBeToanoibl MOXHO HE yCcTaHas-

NWBATL, TaKk Kak 0O MPEBLILEHUA

MOLUHOCTH OYyOeT CUurHanuanpo-

0 — sanporpammuposand, 1 — He 3anparpammnposand .
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pgenaeTtcs BonblIen NOCTOAHHON BpeMeHn BmecTto MUKPOKOHTpOnnepa
paspagku 3Tux KongeHcaropos 4deped  ATmega328P-PU  moxHO ycTaHOBUTH

peanctopel RB—R11, a ckopocTe cnapa
CTONDWKOB AONONHUTENLHO PErynMpyeTca
nporpaMMHo.

Mporpamma mukpokoHTponnepa DD1
Hanucana B cpege BASCOM. Kaxpyio
MUNIMCEKYHIY OHa NOOYEPEHO ouMdpo-
BbIBAET HANPAXEHWS NEBOTO W Mpasoro
crepeokaHanos. [ns kaxaoro kaHana oHa
onpenenseT makcumansHboie 3a 50 mc
3HAYEHWA HANPAXEHWA W BBLIMWCIIAET WX
CKONb3Allee cpeaHee 3a HECKONbKO No-
cnegHux 50-MunnucekyHaHbIX WHTEpBa-
nos. ing atoro cymma U3MepeHHbIX 3Ha-
HEeHWIA AeNUTCH Ha YUCNO MHTEPBanos, B
KOTOPBLIX OHW MNOJiy4eHbl, XxpaHsauleecs B
nepemeHHoit NSMA. Hem Bonblie 3Have-
Hue NSMA, Tem mMepneHHee pacTer u cna-
naert ceeTtawmicR ctonbuk, Tem ToyHee
€ro BblCOTa COOTBETCTBYET CPEAHEN MOLL-
HOCTWU. 3HaueHue NSMA 3asvcuT 0T co-
CTOSHWA nepemblyex S2 u S3 cornacHo
Tabén. 1.

Ecnu nepembivka S1 ycTadoBnela,
0TO0PaxalnTeH TONLKD CBETALLMECS CTON-
BuKM, Kak onucaHo Beiwe. Mpw cHaTol S1
B KaXAoM cTONGWUKE AONONHWUTENLHO CBe-

ATmegaB8-20PU unu ATmegal68-20PU,
3ameHus nporpammy. K cratee npuna-
raloTca BapuaHThl NporpammMbl Ana BCex
3TUX MUKpPOKOHTpONnepos. KoHdwurypa-
1S MUKPOKOHTpONNepa nioboro u3 arux
TUNOB AOMXHa DuITL 3anporpaMMuposaHa
B COOTBETCTBMM C Tabn. 2. Mukpocxemy
ULNZ2003N MoxHO 3ameHnTb “eTbipbMs
KNoYamMin Ha AWCKPEeTHBLIX TpaH3ucTopax
CTRPYKTYPbLI N-p-N € AONYCTHMBIM TOKOM
konnekTopa Gonee 250 MA.

Ecnu HaNpaxeHwe NUTaHna yCUnuTens,
K KOTOPOMY ByaeT NoAKMOUEH MHaWKATOP,
npessiwaer 25 B, cnenyet NpUMEHWTh
koHoeHcaTopel C2 u C3 Ha 63 B. Quwoabl
VD1 1 VD2 B aTOM cnydYae NOMKHbI BbIAED-
xuBaTe obpaTtHoe HanpsxedHwe 100B w
bonee.

Kaxayio napy 10-CBETOAMOAHbIX LKA
(HL2, HL3 wv HL4, HL5) MOXHO 3aMEHUTE
ogHon 20-csetToguofHon wnw cobpath
WKanel M3 OUCKPETHEIX ceeToanonos. He
Hahaa 20-ceeToauoaHbIX WKan, cocTas-
NEHHbIX N3 INEeMEHTOB PDAa3HOro CBEeYeHnA,
A npumMeHun B kavectae HLZ2 1 HL4 Takne
10-cBETOAMOOHBLIE, Y KOTOPLIX ABa BEpX-

BaTb KPACHLIW LBET CBE4EHUs ane-

MEHTOB WKanbl,

Puc. 3

BHewHuin BUa nNnatel CBETOAUOMHLIX
wkan nokazaH Ha puc. 3. Ceetoguonbl
HL1 w1 HL6, a Takxe peanctopsl R22 n R23
Ha HeW He YCTaHOBNEHkI.

MockoNbKY CyMMapHbIA TOK CBETOANO-
008 KaXAoi NUHERHON LWKans Te4eT ye-
pPE3 NNIOCOBOW BLIBOA NUTAHUA MWKPO-
KOHTPONNEPA, OH HE OOMKEH NPEBLILATH
200 mA. Tlo3TOMY HOMUHENEI PE3NCTOPOB
R12—R21 HyxHO BuiBUpaTh Takumm, 470~
Bbl TOK YEPE3S KaX Ak 13 HUX BblN MEHbLLIE
20 mA.

Co6pannbiin npubop cnegyet oTtka-
nubposarte. [lns 370ro Ha CoeaMHEHHBIE
eMmecTe koHTakTel 1 1 3 paswéma XS1
cobpaHHoro npuopa nojanTe CUHYCOU-
AanNLHOE HAaNPAXeHWe, aMnNNnuTyaa KoTo-
pPOro COOTBETCTBYET MakCUMAaNbHOR WUH-
AMUMPYEMOn MOWHOCTU. C nOMOLLIO
noacTpoeYHeix peauctopos R10 u R11
nobentecs NONHOro CBe4eHns obeux
wkan. Mpw atoMm yMeHblueHwe noaasae-
MOro Ha sxof Hanpsxedws Ha 10...15 %
ADMAKHO NPUBOOUTE K BbIKITHOHEHWIO BEpX-
HUX CBETOAWOA0B.

Or pegakuun, [IporpamMmee MEKPOKOHT-

ponnepos  mMmenTtes no auapecy http://
ftp.radio.ru/pub/2018,/09/sma.zip na na-
wesm FTP-cepaepe



YcoBepLweHCTBOBAaHHbIN BApUaHT
LUPKNOTPOHA
Uccneposanue mogenu YM3Y

A. MMETPOB, r. Morunés, Benopyccus

B crarbe npegcrasneHsl pe3ynbTartbi M3MepeHnil XapakTepucTHUK
M NapaMeTpoB KOMMbIOTEPHOR MO4EeNN COBpeMeHHONH BepCHH LUpK-
NoTpoHa, cnpoexTupoBaHHoro asTopoM. KomnsbiotepHoe mogenu-
poBaHne Mo3BOJINAO CPaBHUTb MOAYYEHHBIE XapaKTepHUCTHUKN C aHa-
JIOTMYHBIMW XapakTepucTuKkamu mMogenun nofobHoro ycunutens
MOWHOCTHU C OnepaymnoHusimu ycunurenamu ("Paguo”, 1984, Ne 8,
¢c.35—38), npeacraBneHHbIMKU B Npenbloywnx HOMepax XypHana

Tekyliero roga.

Kpome Toro, asTopom gaHsl pexomeHaayuv no Bsibopy nonynpo-
BOAHUKOBbIX MPMBOPOE N paRMOAETane ANA UCNONb30BaHNA B KOH-
CTPYKLHAX BLICOKOKAYECTBEHHbIX YCUnunTenei.

YY4ETOM pe3ynsLTaToB W3MEepeHus

napamMeTposB WU XapakTepucTik NpoTo-
Tuna [1] n aHank3a ero HeQoOCTaTKOB pas-
paboTaH CoBpeMEeHHBIA BapWaHT yeunure-
N8, NOCTPOEHHOMD NO aHANOMMHHON CTPYK-
Type, cxema ero mMogenu 8 nporpaMme
Microcap9 nokasaxa Ha pmc. 1.

Bo exoaHom OydpepHoMm kackane
YCUNWUTENA NPUMEHEH NPELN3NOHHbLIA
buicTpogencTeyiowmia OY LT1122, 8 koTo-
poM ogHokackagHeld YH noctpoeH no
cxemMe NOMaHOoro Kackoaa.

B apanBepHom kackane nNpUMeHeHbl
QY LMB17 1A, BINONHEHHBLIE NO CTPYKTY-
pe younuTeneil ¢ TOKoBO 0BpaTHOM CBA-

. \ch
:['f {VE

DA1
LT1122

R8 1k

DAZ LM&6171A | VG

R11 10k

B 3TOM UMPKNOTPOHE NOCTPOEHUE
BbLIXOAHOrO Kackafa Ha TpaHaucTopax
CYLIECTBEHHD OT/IMHAETCA OT CpasHWBae-
wmoro npototuna [1]. B npoTotune Hanpsa-
XKeHUe CMELLeHUs, ONpeaenauLee ToK
NOKOs TRAH3WCTOPOB BLIXOAHOIO Kackaaa,
3a4aeT UCTOYHMK TOKE Ha NOSEBOM TpaH-
3ucTope. B onuceiBaemMoM 3aeck yCunu-
Tene Ha3oBbIi TOK NOKOR TPaH3UCTOPOB
Q1, Q2 nporekaer 4epes peauctopsl R13,
R16 v oTkpbIBAET MX HACTONLKO, 4YTO Bea
AONOAHUTENBHOrO HaNpPAXEHUs CMelle-
HWA Ha 3TUX PE3UCTOPAEX MOLLHEIE COCTAB-
Hble TpaH3aucTopsbl Q3, Q4 He MoryT BbiTh
OTKPbLITHl (HANPRXEHWEe CMEeLWeHus Ha

yepes OanaHcHbie peswctops R14, R15
nna peanctopos R13, R16. lMpu Takom
pasnuumn dyHkuus anemeHTtos R9, Q1
OKa3kIBAETCH aHanoruyHOW WCTOYHUKY
TOKa B WCXOAHOW CXEME — OHW ToXe
330 0T TOK NOKOA BLIXOQHOTO kackaaa.

MoBTOpPUTENW HANPAXEHWA, BbINOA-
HEHHbIe Ha TpaH3aucTopax Q1, Q2, umeloT
eule HekoTopsle ocobeHHocTu. Peaunc-
TC)pr B LUEenu 3M|.1‘rrepa ATUX TREH3WCTO-
pPOB COEAMHEHBI C MCTOYHUKOM Hanpske-
HWA B Apyrom nneve, obecnevvsan Tok
nokoa Q2, Q3 okono 12 mA. Tpw Takom
COEOMHEHUW HANPRAXEHUE Ha ITUX IMUT-
TepHbIX peauctopax (R17, R19) coxpa-
HHAGTCS NOYTU NOCTOAHHLIM U Ha CUTHane.
Bnaropaps takomy cnegswemy nuTaHuio
nosToputenu pabotawT B pexume, Gnma-
KOM K MEUTUCVII‘HaﬂbHOMy. M oTeMm cameimMm
BHOCAT MUHUManNbHbIE MCKaxeHus, Ha-
NPSXEeHWe Ha TpaH3wucTopax NoBTOpWTE-
nen HEBEMUKD W TOXE MAMEHAETCH He3Ha-
YUTENLHO. IMUTTEPHLIE NEpPexoabl TpaH-
anctopes Q2, Q3 cnocobeTByioT TEMNE-
pPaTypHOA KOMNEHCALMU MOLLHBIX BbIXOMA-
Hbix Tpanancropos Q4, Q5 npw oBecneve-
HWW TENNOBOrD KOHTaKTd. 3a CuYéT aroro
adbekTa CONPOTUBNEHUE BMUTTEPHLIX
peauctopoe R20, R21 ewbpaHo Bcero
0,05 Om. LononHuTenbHOn KomneHca-
LMK, KaK OKasanochk, He TpebyeTcs.

MTak, nepemMeHHbi CUrHaneHoln TOK,
NPOTEKAIDWMA MEXAY BbiXo4amu apanse-
pa yepea peauvctopsl R13— R16, ynpas-
NAET CMELEHUEM Ha TPaH3uCTopax Bbi-
XOAHOrO Kackana, KoTopble CO3Aa0T Ha
Harpyake RL COOTBETCTBYIOLME HANPAXe-
Hue 1 Tok. Mpyu Manelx amMnNauTyaax Toka
Harpysku (MeHee 200 MA) BbIXOZHOW Kac-

kapn paboTaeT B pexume Knacca
A. Npu Bonbliem Toke nonepe-

R17 X -

MEHHO O4WNH M3 MOLLHBbIX TDAH3W-
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—

Puc. 1

3pi0 (TOC) u ¢ DydepHLIM KackanoMm Ha
WHBEPTMDYIOWEM Bxone. Takue OY oTHo-
CHAT K yCUnuTensam ¢ o6paTHON CBA3LIO N0
HanpsxeHuo. CurHane! ¢ napadasHbix
BhIXO40B Apaisepa ynpasnsiorT BbiXO4-
HbIM kackagoMm (BK) umpknoTpoHa.

DA3 LM6171A

T

“VE R21 U -

10m
Q5 =
A25D2560
. MI11032

T 32v

R19 | K2

CTOPOB BLIXOOHOIO Kackana
rnepexoanT B PEXVUM OTCEuKM.
Uenun OO0OC nopgepxueaiot
V3 PaBEHCTBO aMnAUTYAR MPOTUBO-
¢a3sHbix curdance. B npoyem
paboTa aToOro BapvaHTa UMpkKio-
TPOHa HE OT/M4aEeTCA OT NPoTo-
TUNa, BbIXOOHOW Kackaa uwp-
KNOTPOHa CO3OAET Ha Harpyake
amMnnuTyay curLana, Bagoe rnpe-
BLILUAIOLLYI0 aAMNAWTYAY C Bbi-
xonos QY (HanpshkeHwe nuTanua
QY pasHo +/-15 B).

Uenu O0OC ¢ BuIBOAOB Ha-
rPY3Ku Ha WHBEPCHBIE BXoakl OY
AparBepa MUHUMU3UPYIOT Henu-
HEMHOCTL aMNIWuTyOQHOW Xapak-
TEPUCTUKM BLIXOAHOrO Kackana
u camux OY. BaxHasa ocoben-
HOCTE AN% TakoW CUMMETPUYHON
v4 CTRPYKTYPB — MUHAMENLHLIA
32V AONYCK B OTKNOHEHWN CONPOTMB-
NEHUs pPe3ncTopoB uenn ob-
patHom cea3n (R8, R10—R12), a

2.7K  tok nokos 220...240 MA

Takxe B napax pe3vctopoB R13

AMUTTEPHOM p-N NEpPexofe LOMKHO DbiTh
tGonee 1,1 B). 910 aononHuTensHoe Ha-
npaxeHue CcMmeweHns pgociuraeTcs C
NOMOLLLIO TEHeparopa crabuneHoro Toka
Hanonesom TpaHaucTope Q1, aagaowero
DONONHATENEHBIA TOK, pacnpeaenaemMslii

nR16, R17 M R19, R20 n R21.
Ona 6GanaHcupoekun BK no
MUHMUMYMY TTOCTORHHOIO Hanpa-
KEHWA Ha Harpyake (C uenbt
Gonee 4ETKOW GUKCAUMM pPEXM-
MOE  CMELLEHW:) NPUMEHEH
MCTOYHMK ABYXNONAPHOTO HANPAMEHWA Ha
owogax D1, D2 (npumepHo +/-0,7 B).
NepemenHbiM peaucTopom R7 B mogenu
NOCTOAHHOE HanpPsKeHWe Ha Harpyske
CHWXEHO [0 HYyNs, 470 COOTBETCTBYET
GanaHcy BCTPEYHO NPOTEeKalowmx TOKOB
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NOKOA MOLUHbIX TPaH3MCTOpPOoB, ycTaHae-
nusaemblx pasHbiMu 220...240 MA nepe-
MEHHbIM (NOACTPOEYHKLIM) PE3UCTONOM
R9. Takoi Tok B mogenu nopobpad no
MUHWUMYMY MCKAXEHWHA, XOTR B NpakTu4e-
CKOM KOHCTPYKUWMK ONTUManbHOE 3Have-

T 100
phi{-v(RL)) (Degrees)

K 10K 100K

F (H2)

HWE TOKA MOXET HECKONBLKD OTNIUHATLCA.

Mpoeeném aHanus xapakTepUCTHK
MOfenu 8 TOR Xe NoCneaosarensHocTH,
41O 1 ana eé npotoruna [1]. Lns Havana
nocMoTpuM awarpammy boae, nokasaH-
HYIO Ha puc. 2.

T 100M

_ /
30.725MEG.-11 614 ¢
Margin Gain 11 a8

|
; L i)
1094 IMEG 323,

" Margin:Phase 57
: 1

M

100M

YacTtora nepeoro nomoca paeHa 4 klu,
a 4acToTa EeaMHWUHHOrO YCUNeHus —
70 MIu. MakcumansHoe ycunedve —
97 aB, younenue Ha vactote 20 kly pasHo
83 ab. Ycunenne 8 YM3Y ¢ 3amkHyTOR
netnéin OOC paeHo 27 gb. 3anepxka co-
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cTasnaer scero 23,5 HC — No4YTW Ha Nopsa-
[OK MEHbLUE, YEM Y NPOTOTMNA.

A4YX n DYX nokaszawel Ha puc. 3.
MakcumanbHoe nertnesoe ycuneHne co-
crasnaet 70 ab, rnybuna OOC Ha wacToTe
20 klNy cocrasnser 55 ob. 3anac no ¢a3e
(npu earHKYHOM KO3ddruMeHTe nepena-
4yu B NeTne) pased 57 rpap., a no aMmnianTy-
Aae (npu nosopote dase Ha 180 rpan.) —
11,6 nb.

NocmMoTpyM AONOAHWTENBHO YPOBEHb
WUCKaXEeHWIA 1 ero cnexTp Ha 4acToTe 20 ki,
nokasaHHbie Ha puc. 6. Ecnv pacomarpu-
BaTtb ero 8 nonoce o 80 kl'y, 70 ypoBeHs
vnckaxeHnid He npesbiwaet 0,00002 %.
Brwxanian, nAatas rapMoHVKa HacToTon
100 My wmeeT yposeHs 0,00006 % u na-
nee NpakTUYecKn HUYero.

CnexkTp WCKaXeHWn CurHana 4acToTon
20 k4 Ha NEpBOM NEPUOAE CUHYCOWObI

MocmoTpumM, Kak Npu BelBpaHHOM TOke
NOKOS NPOABNRIOTCA KOMMYTALWOHHBIE
ncKaxeHuA. Kak sBuavm Ha puc. 9, 3pece
BCE B NOPAAKE: KOMMYTALUMOHHEIX MCKakKE-
HWIA HE BUOHO, Ha BEPLUNHAX KOMNNIEKCHO-
ro curHana (c 4acrotamu 100 My m 20 klMu)
necxkaxenua curnana vacroton 20 kly Ho-
CAT MAMKWIA xapakTep, B OCHOBHOM 3To
rapMoHMKN HW3KOro MNOpAaKa HAYTOXHO
Manaro ypoBHsi.

circiotron-Darlinglon-LM6171_20k-THD CIR V1.A=30Dm ..900m
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Axanorvideim  0ob6pa3zom  nposepum
yeunuTens Ha 3aBUCMMOCTL Koadpuum-
eHTa rapmoHuk K, ot 4actotel. Ha pue. 4
rNoKasaH NpoMeXyTo4YHbLIA pe3ynsTar pac-
yéta., OH BecbMa nokasaTeneH, Ha Hem
BUAEH CNEeKTP rapMOHWK W ero HacbllLeH-
HocTk 0o 2 My, Kak euaHo w3 rpaduka,
Huke 500 kML npakTMyecku HeT Npoayk-
TOB NCKaXEHMIA,

3asucumocTs K, or wactorel nokasawa
Ha pmc. 5. Kak suaHo w3 rpadwmka, K,
HUNTOXHO Marn BO BCEW MNONOCE 3BYKOBLIX
4acTor WU 3a ero npegenamn, Heanayu-
TeNbHbLIA POCT UCKAXEHWIA HaYMHAETCH Ha
yacTotax seiwe 100 kI,

NPy M3MEHEHWMU BRIXOOHOMO HaNPSXeHns
o1 5 po 20 B (amnn.) c warom 5 B nokasax
Ha puc. 7. [laxe Ha nepsomM nNepuope
YPOBEHb r@pMOHWK HWHTOXHO Man, okono
-107 b, 7. e. mernee 0,0005 %. YposeHb
rapMoHuK okasanca npumepHo Ha 30 ab
HWXE, HeM Y NpOTOTHNE.

Peaynerathl npoBefEHHOro TecTa Ha
WHTEPMOAYNALUMOHHBIE nckaxenus (UMW)
OBYXTOHANBHBIM CUrHANOM YacToTon 19 1
20 xkfy noxkaszaHbl Ha pue. 8. Bnaropaps
ManbiM rapMoHUHECKIUM MCKEXKEHWAM YCU-
NUTENA W BLICOKOMY BbICTPOREACTBUIO
NPOAYKTOB WMHTEPMOOYNALMK NpakTuye-
CKM HE& BUAHO.

Ecnv npoBecTu TECT HOBOrO YCUAWTENs
Ha OUEHKY 3a0epXKy Mepenasun curdana,
TO NpW NpocMmoTpe Gopmsl Nepsoro ne-
puoaa OCUMNNOrpamMmel BEIXOLHOTO Gur-
Hana cnMsarTca ¢ BXOOHbIM W 3aepxaH-
HbIM BXOOHBIM, NPWBEAEHHBIMI K YPOBHID
BLIXOAHOMD, NOaToMy Ha puc. 10 nokaaaH
AWLLE HAYaNLHBIA YYACTOK 3TUX OCLUNN0-
rpamm. 3aecs BUAHO, 410 3aep¥Ka NOYTU
Ha NOpPAAOK MEHbLLE, YemM y NpoToTuna, a
BPEMA YCTAHOBNEHUS YyTh Bonblue camoin
384ePHKKN U HOCUT anepuoauHeckuia xa-
pakTep.

lMpoBepky NUHEAHOCTWU AMNAWTYAHON
XapakTepUCTHKN NPOBOAMM C NOMOLLBIO
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Tecta NUNooBpasHLIM CUrHanoMm, noka-
3aHHeiM Ha puc. 11, Kak v B TecTe npoTo-
TUnNa, NuNoobpasHulii curHan npeasapu-
TensHo o06paGoTad paguoYacTOTHBEIM
hunsTpoM HY nepsoro nopaaka ¢ 4acro-
Toi cpeaa 160 klu. B pazHocTHOM curHa-
ne (M3 BXOOHOrO W BbIXOAHOrO CMIHAanos,
NPUBEAEHHLIX K OAHOMY YDOBHIO) BEpLUW-

Hbl MMMYNLCOB NPAMBIE, YTO FOBOPUT O Bbi-
COKOW JIMHEWHOGTW BMNIUTYOAHONA Xapax-
TEPUCTUKK. VICKAXEHWA HA BEPLUMHAX M-
noobpasHoro curHana, ceA3aHHLIe ¢ 3a-
NePXKOW, TAKXKE HUHTOXHO Mansi: Ha JeT-
BEPTOH OCLMNNOrPaMME PA3HOCTHBIMA Cur-
Han (0T 3a4epPXRaHHOr 0 BXOAHOIO W BLIXOA-
HOMO CWrHanoBs, NPWBEAEHHLIX K OAHOMY

12.55m

m

YPOBHIO) NpEACTaBNAST NPaKTUHECKWN Npsi-
MYIO NWMHWID C HEe3Ha4YWUTENbHLIMKW BCNNE-
CKamu Ha BEPLUNHAX NALL

Mpounnioctpupyem paboTty BK B knac-
ce AB. M3 puc. 12 BraHO, 4TO B BLIXOLHOM
KACKa[e Kax[oe niedo LMpkioTpoHa coa-
[aeT Ha Harpyske (mexay Toukamu outl,
out2) amnnuTypy curdana 20 B, 6nvakyio k
amnnutyae auddepeHuMansHoro Hanpa-
MEHWMA Ha Buixogax OY ppainBepa.

3ao0aH0 NOCMOTPUM, Kak Beper ceba
yCunutese B pexXuMe KNunpoBaHWA, KO-
Topoe nokasaHo Ha puc. 13. Buixog w3
KECTKOMO KNUNUPOBAHKS HA BBICOKMX 3BY-
KOBbIX HacTOTax npossnaeTca Ge3 Buau-
MbIX NPoBnemM ¢ yCTONYMBOCTLIO.

Wamepum BbLIXOQHOE COMPOTUBNEHWE
no crenedun ochabneHdus curHana, noga-
BaEMOr0 4epes Harpyaky Ha Boixog YM3Y,
4TO NokasaHo Ha pwuc. 14. leHepaTop C
W3DANPOBAHHLIM OT OBLLEro NPOBOAA Bbi-
XOA0M BKAWYEH NOCNenOBaTensLHO ¢
Harpyakow RL, ero ucneltatensHoe Hanpsa-
xenwe yactoton 100 My vnn 20 kMY pasHo
20 B(amnn.). Hanpsxenue usmepeHo Ha
Bbixoge mexagy Todkamu outl n out2. Bei-
X0OHOE CONPOTWBNEHWE NOACHNTHIBAIOT
no u3secTHon opmyrne

Rout(100) = RL x Vout/(Vin - Vout) =
=8x0,00015/(20-0,00015)=0,0012/20 =
=0,00006 Om.

Rout(20k) = RL x Vout/(Vin — Vout) = 8 x
» 0,0008/(20 - 0,0008) = 0,0064/20 =
=0,00032 Om.

Heckonbko uckaxeéxHas gopma cuHy-
couapl yactotoin 20 kluy obycnosneHa da-
30BLIMW MCKaXeHuamKu B koHType OOC,
HTO HE BAMAET Ha CTONb Manoe 3xHa4exHne
uMnepadca.

MOHATHO, Y4TO 3TO UCKNIOYUTENBHO Pac-
YETHLIE HAYEHWS.

00 anemenTHOW Dase

A TEnepb cunTa HeobxoaMmbim Npea-
AOXMWTL PAL PEKOMEHAAUNIA NO NPUMEHE-
HUID COBPEMEHHKIX MNONYNPOBOAHUKOBLIX
npubopos v Apyrux paguopeTanen s
peanbHoON KOHCTPYKUWW BhICOKOKaYecT-
BEHHOTO YCUNUTENSA.

OnepaunoHHble yCUnuTenu

B xauecTee BXOOHOrO NPEUU3UOHHOIO
OY MOXHO pEKOMEHA0BATHL BLICTPOASHCT-
sylowme LT1122, ADB610, OP42, ADB845
unu bonee goporon OPAG27, a kak gpan-
BepHble — LME171, LT1122, LT1357,
LT1363, OP37, AD744, AD797, AD817,
ADB825, ADB45, ADB610, LME49710,
THS4061, THS4041 wnm poporoin OPAB37.

Ha camom gene He CywecTBYET YHW-
pepcancHeix QY. Mapamerpsl OY 8 KOH-
KPETHOW CXeMe NPUMEHEHWA BO MHOIOM
3asucaT oT "obeazku”’. HekoTopsie OY,
CKOppekTUpoBaHHbLIe ana paboTe ¢ ean-
HAMHBIM YCUINEHWEM, UMEIOT HEQOCTAaTOM-
Hbl€ 3anackl YCTOMYMBOCTK ANA paboThl B
Takom pexume. B page cnyyaes BMecTo
NOBTOPMTENA WK UHBEPTOpa uenecoob-
pa3Hee ux UCNoNL30BaTk ¢ HeBONbLLUUM
ycunednem, Hanpumep, K, = 2...3, ocna-
6U1B cUrHan Ha BxoAe ¢ NOMOLLLID AenuTe-
ns. NpyU4ém 3To AONYCTUMO Aenath ToNb-
KO 3a npegenami nNoONoCL 3BYKOBLIX
4acTOT (4aCTOTHO-33BUCHMBIA JENUTEND).
HexoTopeie OY u3-3a ocobeHHOCTeN cxe-
MOTEXHUKM BXOOHOrQ Kackana Hexena-
TeNLHO WCNONbL30BaTh B PEXUME NOBTO-
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puTens, a TONLKO B PEXVME nHeepTopa. Y
HexkoTopbix QY cnabas 3a8UCMMOCTL He-
JIMHENAHBIX MCKaXEHWIA OT CONPOTUBNEHNS
ucTouHMka curkana, y agpyrux OY ara
3aBMCMMOCTL HOCUT CROXHBLIA XapakTep,
W MUHWMANbHBLIE BHOCUMLIE WUCKEXEHWA

[OCTUXUMBL TOABKO APW ONTUMANBHOM
ero auadennn. Mpuuém y BonbwwvHcTBa
OY aro conpotusneHue BNM3K0 K HyNo.
HekoTtopsle QY (ocobenHo ¢ TOC) kpwu-
TUYHBEI K CONPOTUBNEHUIO PE3UCTOPOSR
uenu O0C.

Y Hekotopeix OY umeeTtca cylwecTaeH-
Hasa 3@8BMCUMOCTbL BHOCHMBIX MCKaXEHWUIA
OT aMNANTYALl BLIXOOHOTO HANPRXKEHWS,
KOrAa B AOKYMEHTALMKW YKa3aHO, 4TO OHU
MoryT paboTtartk Ha HW3KOOMHYKD Ha-
TPY3Ky.

Moatomy Bonpoc eBeibopa OY ang koH-
KPETHOIro NPUMEHEHWs — 3ana4qa He Npo-
cTas. MiHoraa npocToi nepectaHoekon QY
noBueanTcs onTuMansHoro BeiGopa, Ho
370 BOBCE HE 3HA4WUT, 4TO AaHHAA MUKPO-
cXemMa ONTUManbLHA W B APYrux NpumMeHe-
HUAX.

MutaHwe pgpaiisepoB cnegyet ocylle-
CTBNATL pasaensHo vepea RC-punetpul
conpoTuenedmamu no 2...10 OM n KOH-
AEHCATOPaMK, YCTaHOBNEHHLIMK BEIM3N
kopnyca QY, émkocTteio 47...100 mk® u
WYHTUPOBaHHbIMKM Ha BY Ge3susogHbIMK
HEMONAPHLIMI KOHOEHCATOpamMn Tepmo-
cTabunbHoi rpynnkl NPO unn COG ém-
kocTbio 0,1 mxk®. PexkomeHngyeTtcs Takxe
NPUAEPXKMBATLCA PEKOMEHAALMIA, yKasaH-
HBIX B TEXOOKYMEHTALUMW HAa KOHKPETHbIE
oY.

PeaucTopbi

HawBornblwee pacnpocTpaHeHue no-
AY4UNU HENPOBONOYHbLIE pe3ucTopel. B
33BUCUMOCTM OT TOKONPOBOLAWEro Ma-
Tepuana HernpoBONOYHLIE PE3NCTop.I
OEenaT Ha rpynnei: yrnepogucieie (C1),
METannonnNéHoyHble U MeTannookcua-
Hble (C2), a rakke KOMNO3WLUWOHHLIE
(C3, C4).

HawBonee pacnpocTpaHéHHLle pe-
3UCTOPLl YCTapesinx TWNOB C NPOBO-
AOYHBIMK BbIBOAEAMWU OTEYECTBEHHOIO
npoussoncTea: MJIT — meTannonnéHoy-
HbIE NakuMpoBaHHbIe TENnoOCTOMKWE,;
OMINT — nNOBBIWEHHOW HAZEXHOCTH,
MT — meTannonneHouyHble TennocTon-
kne; M — meTannonneéHouHble repme-
TU3NPOBAHHBLIE MPeun3norHee; BC —
yrnepogmcrteie; KMM, TBO — koMno3au-
LMOHHBIE.

W3 aapybekHuiXx BbIBOAHBIX PE3IUCTO-
POB MOXHO YNOMAHYTL METaNNoNNeHoY -
HbIE PE3UCTOpPbl ODWEro NpUMEeHEHWA
MFR, RNF, ERG, HHV, a Takxe npeum-
3V0HHBIE cepuir MFP, RTF, MS » ap.

OcHOBHBIE NapameTpbl, Ha KOTOpPblE
cnegyeT obpalwlate BHUMaHWe Npw BelbBo-
pe TMna, — 3T0 TeMNepaTypHbin Ko3ah-
Guument conpotusnerdus (TKC), BHocu-
MblE LWYMBl, TOYHOCTb M CTADWMNBLHOCTL BO
BpemeHu. 3Tum TpebosaHnam B 3Ha4M-
TENLHOW CTENEHW YAOBNETBOPAT npe-
UM3NOHHLIe peanctopsl. B TabGnuue
NPUBENEHbI HEKOTOPLIE TUMbLI OTE4YecT-
BEHHbIX PE3NCTOPOB W WX 3apyfexHbie
aHanoru.

HaubBonee pacnpocTpaHeHHbIe pesunc-
TOpel 0BWEro NPUMEHEHWA BLINYCKAKOT C
gonyckamu 5, 10 u +20 %. lNpeuwn-
3MOHHbLIE KM OTHOCHMMLIE K 3TOHA rpynne
peaucTopkl umelT gonyckn £0,1, 20,2,
0,5, =1, £2 %. B HacTofALlEe BPEMA BO3-
MOXHBLIE [ONYCKW COKparuivcbe Oo
+0,01 %!

B HbiHelwHee Bpemsa NPoOWIBOAUTCA
bonswoe pasHoodpasve De3BbLIBOOHLIX
pe3UCTOPOB, B OCHOBHOM 3TO MeTanno-
NAEHOYHBIE pe3ncTopbkl. B kopnyce
MELF (umnungpudeckmne BeapolBoaHbIe)
NPOW3BOORTCS PE3UCTOPLI ABYX TUMNOB! B
KOPNYCE CUHEro uBeta — npeuusnoH-
Hble MEeTannonNeHOYHLIE pPEe3NCTopPbI



Peauctopil HeNpPoBONO'HLIE 0BLEro NPUMEHEHWR

Tun JapybexHbin OnanaioH | HOMHWH. MOWHOCTh Mpmmesianne, (TKC)*
(cepus) ananor CONPOTHBNEHMA paccenHus, Br
Ci-4 CF.CFR.CR 1 0m— 22 MOm D125 —0,5 Yrnepoancrsie
c2-10 — 10M — 2.8 kOm 0,125 —2 BessHaykTueHse BY-pesucTopst
C2-23 MFR, RNF 1 0Mm— 22 MOm 0,062 —05 MetannoawanekTpudecikise (50

a X v y ; BuicokoTemnepatypHuie, saamen MT

C2-33 MFR 1 Om — 22 MOwm 0,125 —2 (100...1000 ppmrC)
C2-33H MFR 0,1 Om — 22 MOm 0,125 —2

PEJKCTOpr HENPOBONOUHLIE NPAUNHINOHHLIE W CBEPXTIPELMINOHHLIE

cepun CSR (Metal Film
Precision Resistor); B kop-
nyce Xentoro uyserta —
yrnepoaMcThe peancro-
pei cepun CFS (Carbon
Film Resistor).
NpumeHREeMbIE pe3un-

1200 ppmy®C) CTUBHbIE MaTEPWanbl, Kak

npasuno, pasnnyHble,
OHW COCTOAT M3 OAHOrO
WUn HEeCKONbLKUX Kepamu-

BuicokotemnepatypHuie, Baamen MAT yeckux (Merannokepamu-
(£100...1000 ppm/®C)

H4ECKMX) NPOBOAHWKOB,
TaKux Kak HUTPWA TaHTana
(TaN), okcua pyTeHun

C214 MFP RN, MF 1 0OM — 5 MOM 0,125 —2 (£15...100 ppm/°C) (Ru0O:), okcup cBuHLA
= = (PbQO), pytexaTt BucmyTa
- — NV Do062—2 +5, °C) .
C2-29B MFP, RTF.MS 1 0m— 20 MOmM )6 (£5...50 ppm/C) (Bi,RU,0;), HUKENb-XPOM
C2-29C MFP. PTF 1 Om — 20 MOm 0,125; 0,25 Ceepxnpeynanottbie (£5, .50 ppm/FC) (NiCr) mnn BuCMyT npuans
= A 5 i & P (Bialr20;).
C2-38 MF 1 Om — 3 MOmM 0,125; 0.25 Manorabapurreie (£75...150 ppm/"C) OAO  "HNO B3PKOH"

‘Uem meHblue 3HaveHue TKC, Tem Boillie KNact TOMHOCTH
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NPEenCcTaBnun HOBLIKM Tun

NPeuu3HOHHEIX TOHKONNE-
HOYHLIX GE3BLIBOAHBLIX PE3NCTOPOB —
P1-81. Ora paapaboTka npononxaer pag
BLINYCKaEMbIX NPEArnpPUATUEM TOHKOMNNE-
HOYHBIX NPEUM3UOHHBIX peancTopos P1-
amMn, P1-16, P1-16MN. KoHCcTpyKTUBHO
peauctop P1-81 npepctasnaer cobon
NPAMOYIONBHLIN KOPNYC (4KN), cooTBeT-
CTBYOLWLMIA MEXAYHAPOAHOMY DA3MEPHO-
My pagy (Tvnopaameps 0805 u 1206), ¢
OXBATLIBAKLLMMN KOHTAKTaMu.

Cpeawn 3apybexHsix npoussoanTensi
MOXHO OTMETUTbL Takue (upMbl, Kak
Vishay, Dale, Yageo, Caddock, Richen
Ohm, Royal Ohm, Viking, Arcol.

HemHoro o6 OCHOBHbLIX CBOWCTBax
GONLroBhIX PEe3NCTOPOB NPOM3BOACTER
Vishay. Ha cerognawHmuit aewb donsro-
Bbl€ PE3UCTOPLI NPEBOCXOART PE3NCTOPbI
APYrvx TUNOB NO TOMHOCTK, CTabunbHO-
CTW WU HapeéxHocTn. BCE 310 cTano BO3-
MOXHbIM DNAronapa yHUKaNsHOW KOH-
CTPYKUMK, BKNOHAOLEA UCNONL30Ba-
HUEe CNeunanbHoOro Pe3nucTUBHOro cnna-
Ba (C-Foil, K-Foil, a ¢ 2000 r. — Z-Foil),
KOTOphIE obecnevyuBawoT npegenbHo Hn3-
KME TEeMMNepaTypHLIE WM MOLHOCTHLIE
koachduumenTe conpotuenedus (TKC u
MKC menbue 10 ppm/°C). K Takum pe-
3MCTOPaM OTHOCATCA BbICOKOTOYHbIE
BhIBOAHLIE pe3aucTopsl (Through-Hole)
cepun MPR24, BuicokoTo4Hbie Gesshl-
BOAHbLIE pe3ucTopkl (Surface-Mount)
cepun MCX.

B HOBbIX NPEUN3NOHHBIX TOHKONNE-
HOMHBIX 593BHBO.I1HBIX pesncTopax ce-
puu APC ot komnanuu Arcol Gnaropaps
MCNONL30BaHMI0 NepPeaoBOR TOHKOMNE-
HOYHOW TEXHONOrMKU NOCTUIHYTHI MCKNIO-
YUTENLHO Manble A0NYCKW OTKAIOHEeHWSR
ot HomuHana — *0,01 %. Peauwcropsl
3TOM CEepMK BbINYCKAKT COMPOTUBNEHU-
em or 1 Om go 3 MOM € 04eHb Mankim
TKC, Bnnote Ao £2 ppm/°C. Onw obna-
[At0T BLICOKOW CTAbUNLHOCTLIO M HU3KMM
YPOBHEM LLYMOB, @ TAKXe CrnocobHbl pac-
CEeWBATb OTHOCUTENLHO GONLLYI0 MOLL-
HOCTb.

B TOHKONNEBHOMHBIX NPEUN3NOHHBIX
peavnctopax MRA (c BeiBogamu) o1 Kom-
naHun DpuTaHckon komnauun Arcol resi-
stors nNAeHKN HaHeCEeHLl Ha CTePXeHb U3
OKCWAA anMWUHUA, a 3aTeMm MoKPbIThl
SMOKCUOHON CMOMON, 4TO AONYCKAET 3KG-
nnyataumio B HKECTKMX YCNOoOBWAX,

Ha npakTuke pe3ucTops BuiBupaloT no
COMNPOTUBNEHWIO, HOMWHANLHOW MOLLHOC-

19
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™ 1 aonycky. B 3sykoTexHuke npume-
HAIOT B OCHOBHOM METanonnéHo4Hbie u
METannooKcuaHble peauctopsl. Cnenyert
uaberars MCNONbL30BAHWA YIMEPOANCTLIX
pesuctopos C1-4 1 um nofobHeix, obna-
Aaouwnx Bbicokum TKC 1 NOBbILWIEHHBIM
ypoeHem wymoB. [na ycunurenen o
OYEeHb MANbIMU UCKAXEHUAMIW W LUYMaMMK
npeanoyTeHne cneayeT oToasaTth npeun-
3UOHHbIM pe3ucTopam.

Cnenyer OTMETUTL, 4TO MHOIMe npo-
W3BOAMTENN AYAVOTEXHUKK B MOTOHE 3a
NpuBLINLID  WCNONL30BaNM AEWEesbLe
peanucTopbl 00LWEro NpUMeHeHus (B ToMm
HWUCNE YTNEePOoONCThIE) HU3KOMO KavecTea.
Tonbko 3ameHa Takux PEe3nCcTOpPOE Ha
METANNONNEHOYHLIE B BUHTANHBLIX YCU-
AUTENAX 4acTO AAeT OuyTUMbIA NpUpocT
Ka4yeCcTBa 3BYKOYCHUIEHMSA,

NMPUMEHWTENBHO K YCUNUTENKD no
npeacTaBNeHHon 3/1ecb Cxeme PesncTo-
pbl R17—R19 cneayeTt B3ATbL HOMUHANL-
HOW MoOlWHOCTRIO He menee 0,5 Br, pe-
auctopel R20, R21 — 2 BT, ocTtancHbie
peancTopul — 0,125 BT.

KoxnpeHcaTopbl

N3 OKCUAHBLIX KOHOEHCATOPOEB Nony-
nfpHa Npoaykuma Takux dupm, kak Elna,
Rubycon, Nichicon, Rifa, Epcos, Panaso-
nic. Cpeaw atux GperHaos cneayet obpa-
TuTb BHUMaHwe Ha Elna Cerafine, Elna
Silmic, Rubycon Black Gate, Rifa PHE,
Panasonic FA (FC, HFQ). Cnyx nckyluéH-
HbiX ayanodunos oYeHb YYBCTBUTENEH K
HANWHYUI0 HEAOCTATOYHO Ka4YeCTBEeHHBIX
HETONAPHLIX KOHABHCATOPOB B 3BYKOBLIX
uenax. Cpeny HenonspHbLIX ¥ HUX Haubo-
nee NonynapHbl NOAUNPONUASHOBLIE MNNe-
HouHble koHpeHcatopel (MKP, FKP, KP,
MPR) ¢dvpmbl Wima n apyrux. EcTe MHoro
MNIEHDYHBIX KOHAEHCATOPOB, padpaboTaH-
HbiX CreuwanbHo ANA ayauoTexHUKK:
MultiCap, SuperCap, AuriCap, Mylar n ap.

BessbiBOAHLIE KOHAEHCATOPS! ANA NOo-
BEPXHOCTHOTO MOHTaxa — B OCHOBHOM
KEpaMUYECcKUe, B CUrHanbHbix uenax Y34
[ONYCTUMO NPUMEHATE TONLKO 0AHOCNDN-
Hbl@ TepMOCTabuNeHOA rpynnel NPO unun
COG nubo crneyunansHele NONUMEpPHLIE, B
yacTHocTK, nonuderuncynbhuaHbie.

TpaH3ucTopsl

Boaepauiancs Kk peann3aummn ONMChI-
BAEMOro 3[ecb YCWNUTENd, B Ka4ecTse
TpaHaucTopos Q2, Q3 MOXHO MCNONL3O0-
8aTk NOOLIE MANOMOULIHBIE TPAH3NCTOPS!
C 4acTOTOW EANHWYHOIO YCWNEHWR He
menee 60 My,

B ka4ecree BbIXOAHLIX TPaH3WMCTOPOB
MOXHO MCNONL30BATL COCTABHBLIE TPAH3N-
cTopsl dapnunrtona 2502561, 2502449,
MJ11032, TIP142, MJHE284, KT827A,
KT8158B, KT8225A. TpaHaucTtop 2SK170
MoxHO 3ameHuTs Ha KM303E, KN303A n
WX AHANOM K.

O koHcTpykuum YM34
W HanaxuBaHuw

Mpw paspafoTke nNe4YaTrHon nnaTkl
cnenyeT y4WTbiBaTb OCOOGEHHOCTW NPu-
meHAemMbix OY v BuinonHATs TpebosaHus
K Oprasuaaliun nurasnua, oroBOPeHHLIe B
AokymexTauum Ha OY.

C uensio ynyywenna Tepmoctabunu-
3aunn TOKA NOKOA BbIXOAHOTO Kackana

TpaHaucTtopam Q2, Q3 Heobxoaumo
ofecrneqynTs TenIoBON KOHTAKT ¢ MOuL-
HBIMU TPAH3UCTOPAMWU UNKW TENNooTBO-
noMm.

HanaxusaHue YCUNUTENA CBOOMTCH K
yCTaHOBKEe TOKa nNOKOR B npepenax
220...240 mA peanctopom RI, npegea-
PUTENLHO YCTAHOBME €ro ABMXOK B ne-
BOE NO cxeme nonoxeHne., OkoHvYaTens-
HYIO YCTAHOBKY TOKA NPOM3BOAAT B Npo-
rpetom ycunurtene. Ecnu TennooTEOAbLI
HE NO3BONAKT MCANONL30BaTE TAKON TOK
NOKORA, TO CHWXKEHWe ero B ABa pa3sa (ao
100...120 mA) HEHaMHOTO  yXyowuT
CyOLEKTUBHOE KAYECTBO 3BYHaHWA.

06 MCTOYHMKAX NUTAHUR

Ons  peann3aunn  pPacCHMTaHHbIX
napameTpos npeacTtasneHdHoro YM34
Heobxoammo 0BecneynTb ero BelICOKOKa-
4YecTBeHHbIM NuTaHuem. OauH U3 Bapm-
aHTOB — 3TO WCNONL30OBAHWE MaNOMOLLL-
HOro CEeTeBoro TpaHChOPMAaTOPHOro
6noka ana nutadua QY npaisepos, a AnA
W30MMPOBAHHBIX WUCTOMHUKOB Harnpaxe-
HWS BBIXOAHOIO Kackaaa uenecoobpasHo
NMPUMEHUTE UMMYNbCHBIE BNOKW NUTaHKUA
(MBN). Ha aty Temy ectb pag nybnuka-
umia B xypsane "Paguo”.

CerofHs CylecTByeT MHOMro cneuma-
NA3WPOBAHHLIX MWKPOCXEM, KOTOpHIe
MOXHO UCrNonL30BaTh B8 WBI. Hanbonee
nonynApHsl  mMukpocxembl FANT7B21,
IR2153, IR2161. Hanpumep, Mukpocxe-
ma IR2161 umeeT BCTPOSHHYIO 3aLLKTY 1
obecneymsaeT markuin sanyck (ctapr). C
npUMepamMn NPakTUHeckoin peannaaumm
MOXHO O3HakomuTsca B [2]. MNpwu wuaro-
ToBnexwun TpaHchopmartopa MBI xena-
TENsLHO chAenaTe CeKUWOoHWpOoBaHue
0OGMOTOK ¥ WUCNONL30BATL BhLIXOAHLIE
ofimoTku 6ea cpeaHen TOHKN.

Ona nutanns OY apansepos MOXHO
caenatbe OTAENbHLIA MANOMOLUHLIA 0D-
patHoxogoson WBMN Ha cneuwannsupo-
BaHHbIX MWKpDOCXEMax, Takux kak Tiny-
Switch Family, TopSwitch Family, VIPer,
LYTSwitch, PeakSwitch Family n ap.

Ona pacuyéta snemenToB MEBEN peko-
MeHOyeTca ucnonbL3oBath cBoboaHo
pacnpocTpaHAembie NporpamMmbi, KOTo-
pule MOXHO ckavaTb u3 WHTepueta wn
passecTy nNaty cornacHo pexkomeHaa-
uuamM B AORYyMEHTAUWMKW MNW nporpamme
Pl Expert. C npumepamn paboTbl ¢ Hen
MOXHO O3HAaKOMUTLCS B [3].

Cnenyer umeTsb B BUAY, 4TO 0BpaTHO-
XOA0BbIE WCTOYHUKW HENbL3s neperpy-
Xarb 1 BkNo4aTe Gea Harpysku. Xota B
MUKpOCXEeMEe WMEeIOTCA 3alWTbl, HO
nyqwe aTum He 3noynoTpebnate. Ons
onTumuaayum paboTel npeobpasosarenn
WHOrAa BolHYXOeHb! npuberats K HEDONb-
WO NOCTORHHOW Harpy3ke.

NMNTEPATYPA

1. Netpos A. Wccnegosanwe mopenv
¥M3Y (umprnoTpod Ha OY u TpaHsucTopax). —
Panwo, 2018, Ne 7, c. 21—23.

2. UMNyNbCHBIA MCTOMHUK NWUTAHWS ONFA
¥YM34 wa IR2161 SE [2017]. — URL:
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(09.06.18).

3. UmnynecHuin GROK NMATAHWA CEOMMK
pykamu. — URL: http://electe.blogspot.
com.by/2014/05/blog-post.html
{09.06.18).

XUT NPOAAX! TMpubop gns
TECTUPOBAHUA 3NEKTPOHHBLIX KOMMNO-
HEHTOB (TPaH3UCTOPsI, ANOLL, TUPUC-
TOPbLI, KOHOBHCATOPLI, PE3NCTOPbLI,
WHOYyKTMBHOCTM W Ap.) "TPAH3WUC-
TOP TECTEP-M2" — 2550 py6.

— HaGop pervaneil kopnyca
TpanawcTop Tectepa-M2 — 525 pyb.

— Uwndposan wkana DSO018A ansn

TpaHcueepa [/ Yacrtotomep Ao
50 MIlny — 1500 py6.
— Hoeunka ce3owa! Tlnara

BCTpauneaemoro manorabapuTHoro
vyactotomepa FC50 ot 1 Iy no 50 My
ANA BAWMX YCTPOWCTB (CoBpaHHaa n
HACTPOEHHARA), TEPMOKOMIEHCHPO-
BaHHbLIA ONOPHBLIA reHepatop TCXO,
ONCKPEeTHOCTE oTcyéTa 1 U BO BCEM
AWMAanNa3oHe, UBeTHOW rpaduyeckui
KK-gucnnen — 1950 pyb.

— XWUT NPOAAX! Mnpara 4ac-
Totomepa FC1100-M2 ot t lu po
1100 My (cobpaHHamr W HACTPOEH-
wan), 2s8xopa: 0.50 MMy n
1...1100 Ml'y, TepMoOKOMMNEHCHMPOBAH-
HbI KBapueebin redeparop TCXO,
perynnposka ypoBHA, LIBETHOW WHOW-
KaTop, BCTPOEHHLIM TecTep keapue-
BhiX pesoHaTopoB 1...25 MY, ogHo-
BPEMEHHOE U3MEpPeHue 2-X 4acToT —
2550 py6.

— Habop neTtanen kopnyca 4acro-
Tomepa FC1100-M2 — 525 py6.

3BOHMWTE! 3AKA3LIBANTE!
Mo nomepy 8 (916) 029-9019
c 9-30 go 18-00 MSK,

no e-mail: zakaz@dessy.ru

WNM Ha caiTe www.dessy.ru

Ll - -

CBETOAVMOAHBLIE NAMIMbLI, CBE-
THUNBHWKK W BCE TAKOE...
www.new-technik.ru

Bhickinaem noyton paguoHabopsbt,
paguopertann. Karanor BecnnartHbii.
KoHeepTt ¢ obpaTHbiMm agpecom obssa-
TeneH.

E-mail: gsa6363@mail.ru

www. elecom.wS500.ru

MewaTHbie nnaThl, HaBopsL! 1 MoaYIK
Nauzap, DJ200, Munwamn.
www.zwuk-serwis.narod2.ru

SDR npuémnuk RTL-SDR.COM V3:
500 kl'y — 1766 Mfu, ob3op — mo
3,2 MI'y, TCXO 1 ppm, anioMuHUessIn
kopnyc — 1750 pybnei.

www.radiospy.ru



HOBOCTU BELWWAHUA

Pasgen segér B. N'YJISEB, r. ActpaxaHsb

POCCMHA

MOCKBA. PaauwocraHuws “Hapogsoe
paavo”, AnuTenbHOe Bpems OTCYTCTBO-
BaBwan B acupe Mocksesi n Noamockoses
13-3a duHadcoBeix npobnem, ¢ 17 wiona
B0306HOBMNA CBOE Bell@HWe Ha 4JacToTte
612 klu. Sromy npenwecTsoBana TecTo-
Ban TPAHCAALWA B TEYEHWEe HeEeNn B BUAE
PYCCKOR HAPOAHOW MY3bIKM W aHOHCOB.
Bpema sewanuna: ¢ 04.00 no 16.00.

"HapoaHoe paowo” Hasano seuwaHue
14 okTABpna 1997 r. B . Mockee B Avanaso-
He cpeaHux BonH, B ceTke BeluaHnsa cTaH-
UM yaenaetca Oonbwoe BHAMaHwe
No3HaBaTeNbHON, 3KOHOMWYECKOW, COouM-
anbHOW, KyNLTYPHOW U ApYrol akTyanbHon
UHPOPMaLK, MHTEPECHBLIM NyBnnkaumuam
B CBEXEN Npecce, MHTePBLID 3HAMEHWUTO-
CTel W BbiCKasbiBaHuam obbiBaTenen;
NAacTbIPCKOMY CROBY CBALWEHHOCNYXKUTE-
nen, Nnone3HbiM COBETaM Nefaroroe, upu-
CTOB, BpENEﬁ. NCWUXONoroB {HCTOHHP!K —
URL: http://www.narodnoe-radio.ru/
adt/druzya-narodnoe-radio-
vozobnovilo-svoye-veshchanie-na-
chastote-612-mgts.html (23.07.18)).

CAHKT-NETEPBYPI. 27 wionn no
utoraM koHkypca PockomHansopa Ha
nony4eHne Npasa OCyLecTBNEHWA Hazem-
HOrO 3hMPHOro BeLLaHua pagrocTaHunen
“Xut FM" (yupeputens 3A0 "Kopnopauws
"Pagno-ApT") nonyveHa HOBasn 4actota —
92,4 Ml (MOWHOCTL nepepaTynka —
1 kBT).

[o cerogHAWwHEro OHA M3 BCEX NATH
paguoctaHumin 3A0 "Pycckas Mepaua-
rpynna” Toneko "Xut FM” ocTaBanack He
npepcraenednon B Caxkr-Tletepbypre.
3anyck 3dupa nnaHupyeTca BECHOW
2019 r. (uctoyHmk — URL: http:// russi-
anmediagroup.ru/live/thenews.asp?id
=44092 (23.07.18)).

27 wmoHs, Bnepeble 3a 7 neT, 8 CaHkT-
Metepbypre ObiNKM pa3birpanbl PAANOYAC-
ToThl. MobenuTenem KOHKYpCa Ha 4acToTy
92 MIy, ctana paawoctanuma “Komco-
mMonbckas npasga”. Bewaduwe nnaHupy-
eTCH OTKPbITL A0 koHua 2018 r. (ncTou-
Huk — URL: https://www.kp.ru/daily/
26844/3889566/ (23.07.18)).

BALUKOPTOCTAH. PaguocTariuwms "Ho-
Boe panuo” Ha vacToTte 99,8 MlMuc 9 wiona
noseunace B agupe . Cnbai (McToHHUK —
URL: https://vk.com/newradio?w=
wall-106042931_436573 (23.07.18)).

BNAOAUMMUPCKAS OBJ. C 16 wionna B
r. ['ycb-XpycransHe i Ha yacrorte
107,6 MlNy Hayana seluaHue paguocTaH-
una "Hoeoe paano” (mctodHmk — URL:
https://vk.com/newradio?w=wall-
106042931_439473 (23.07.18)).

BOJNMTOrPAACKAS OBJL. 5 mons du-
muan PTPC "Bonrorpanckuwin OPTML" ne-
pesén paauoctadumio "Paguo Poccun™ Ha
yactoty 106,5 My, (r. Muxainnoseka) v
107 Mry (cTanuiia Knetckas). MOWwHOCTL
nepenar4ynkos — 4 kBt (MCTOMHUK —
URL: http://volgograd.rtrs.ru/tv/
analog/rtrs-perevel-translyatsiyu-

Mpumevwanne. Bpems sciogy — UTC.
Bpema MSK =UTC + 3 4.

radio-rossii-v-mikhaylovke-i-kletskoy-
v-fm-diapazon/ (23.07.18)).

KEMEPOBCKASl OBJ1. C 28 unions B
r. lOpra Ha vactote 99 MINy Havanock
BEUlaHMe panuocTaHuun “1-e MuoHep-
ckoe paauno” ("Tuoxep FM™) (MCTOYHUK —
URL: https://vk.com/radiopionerfm?w
=wall-26424819_63702 (23.07.18)).

NEHWUHTPALOCKAS OBJ1. PagnocTaH-
uma "Papno poaHbix aopor” ¢ 9 uons
Hadana sewanne B r. CocHoBrii Bop Ha
yacrote 96,1 My (mcTounwunk — URL:
https://vk.com/radiord_spb?w=wall-
161713412_32 (23.07.18)).

C 4 vionsa 37a Xe CTaHLWA NORBWIACH B

adwmpe r. Kupuwn Ha qactote 107 6 My,

ac 17 viona — B r. Jlyre Ha vactote
96,6 MI'y, (uctounmk — URL: https://
vk.com/radiord_spb?w=wall-
161713412 _ 31 w https://vk.com/
radiord_spb?w=wall-161713412_47
(23.07.18)).

PapuocTanuws "Paowo poaHbix gopor”
¢ 22 wions 3pyumT 8 . Bonxose Ha yactote
103,2 My, (ncrounmk — URL: https://
vk.com/radiord?w=wall-
143202128_4910 (23.07.18)).

HOBOCUBUPCKAA OBJI. 1 uionsa
dunuan PTPC "Cwubupckun PL" wHauan
TpaHcnauuio nporpamm “"Paguo 54" B
HacenéHHblx nyHktTax baradH (4actora
sewaHna — 103,1 MIy), Tatapck (vactoTa
BeuaHva — 104,5 Mlu) w YepenaHoso
(4yacToTa Belanus — 1048 MMy).

"Paguo 54" — eguHcTBEeHHas panwo-
craHdums Hosocubupckoin obnactu ¢
COBCTBEHHBIM KPYIMOCYTO4HLIM BELaHW-
em B . HOBOCMOMPCKE W B KPYIHBIX HAce-
NeHHbIX NyHKTax pervoda: Kynbeiwese,
Kapacyke, KpacHozepckom, MacnsHUHO,
Toryuure, OpabiHckom, bBonotHoM u
Mowkoso (uctouynumk — URL: hitp://
novosibirsk.rtrs.ru/tv/analog/rtrs-
nachal-translyatsiyu-radio-54-v-baga-
ne-tatarske-i-cherepanovo/
(28.07.18)).

OPNIOBCKAR! OBN. C 1wuwona B
r. Opne Havanack TPAHCNAUMA MporpamMm
pagunocTarumn "Radio Energy” Ha yacTtore
101,4 Mlu. 310 — NONYNAPHLIA eBpONen-
ckwuih Gpexa, MNon Ha3sanmem "Radio NRJ”
BEwAawT cTaHuuu B 28 cTpaHax mupa
{nctounnk — URL: https://vk.com/
clubrafmedia?w=wall-96276987_278
(23.07.18)).

TYNIbCKAS OBJ1. B koHue wioHA B
r. Tyne Ha usactote 91,7 MLl Hadanoce
BelEaHne paauoctadumi “Mup”. Ctasumio
MOXHO ycnbilwaTts Bonee yem 8 50 ropo-
Aax Poccun, B e aupe 3By4aT He TONbKO
camMble CBEXWEe HOBOCTW, HO W passnexa-
TENbHBIE XMThl U NporpaMmMel. "Mup™ no3u-
umoHupyeT cebn kak panvo nobpbix coce-
ner u kpenkux cemen (merouHnk — URL:
http://newstula.ru/fn_379668.html
(23.07.18)).

YENABUHCKAS OBJ1. PagnocTtaHuus
“"Wckatens” ¢ 1 wions 3By4mT B adwmpe
ropoaoe 3naroycT (YAcToTa BewaHua —
104,7 MI'u) v Muacce (4actora BeiaHms —
105,1 MlNy) (uctounnk — URL: https://
vk.com/chelradiotv?w=wall-
18520524 29752 (23.07.18)).

HOBOCTH )
CETEBbIX PAAMOCTAHLMIA

3a nepeoe nonyrogue 2018 . obuwee
4MCNO rOpoa0s BellaHus paanocTaHumin
xonamnra "Krutoy Media" yeenmuunnocs Ha
17.

Dunuwanel  pagmocTaHuwn  “Love
Radio” oTtkpbinuce B ropopax Poctose-

Ha-foHy, Ynan-Yaa » Maruutoropcke. K [

CETWU PErMOHANLHONO BEWAHWA CTaHUWMK
Takxe npucoeauHunMce ropoaa Yoomns,

Benunkue Jlyku, Yexos, Muxawnnosck,
Axana.
Dunnansl  pagwocTadumn  "Pagwuo

LNa4a” Hasann paBoTy B ropogax KypraH,
Buick »w  Brnanumup, PaavoctaHumio
Takwe BkNoYunK B ropopax Kukewma,
Benasa Kanutea, Benukue Jlyku, MNyraués n
Bhikca.

K pernoHanbHon cetn BewaHws
"BocTok FM" npucoeamHuncs r. Bopouex.

B maprte 2018 r. B ynpasneHve xonavH-
ra "Krutoy Media” nepewna papuocTa-
umna "Pagwo Pycckuid XuT", koTopas Bewa-
er 8 Mockee Ha 4actote 99,6 My, a
Taioke B AHane Ha vacTtote 104,5 My,

Kpome Toro, ¢ Hadana rona 000 "Nae
Papwo cete” ("Love Radio”) nonyyuno
NPaBo OCYUIECTBNATE Ha3eMHoe adupHoe
paavoBewanwe B ropoaax bapuayn, Ha-
Gepextble HYendw, HuxHekamck, MNepme,
Canasat u Crepnutamak. Beuwawue pa-
OMOCTAHUMKM 30eChk Ha4YHeTca B Dnvxan-
wee Bpems (nctounmk — URL: http://
www.krutoymedia.ru/news/5448. htm
(23.07.18)).

TENEBUWOEHME

C axBapn 2019 r. Poccuiickas ®@ene-
pauma NNaHUPYeT NONHOCTLIO NepPenT Ha
undposoe adupHoe TeneseLaHue,

B cooTtBETCTBMM C penepansHoi uene-
BOW Nporpammon "PaasuTue Tenepanno-
BewaHun B Poccuiickoin Pepepaumn Ha
2009—2018 rogw” 8 Poccum cunamu
PTPC coapaétcs ceTe undposoro admp-
HOMO (HA3eMHOro) TeneseilanHna, TpaHc-
NMPYIOWan ABa MynsTANnexkca no AecAth
KaHanoe B KaxA0oM, a Takke Tpu paguoka-
Hana ¢ oxsarom Bonee 98 % Hacenexus
Poccun.

MepBbid  MYyNLTUMNEKEC COCTABARKT
ofuiepoccuiickne obasatensHbie obue-
NOCTYNHLIE TENeKaHans!, Nepe4yedt Koto-
peIX onpenenéd Ykasom [pesupexra
Poccuiickon @epepauvn ot 24.06.2009
Na 715.

Bropoit MynbTMNNeKc GCOCTaBNAWOT
obszarensHbie ODWEeAOCTYNHBIE Teneka-
Hanbl, BbIOPAHHLIE HA OCHOBaHWW KOHKYP-
ca, npoeeféHHoro MenepanbHOW KoH-
KYPCHOW KOMUCCUEN No Tenepaauosella-
HUID.

MonHocTteio ceth Bypet BeeAeHA B
akenayataunio nocne  3asepueHus
CTpOMTENbCTBa BCEX ODBLEKTOB B KOHUE
2018 r.

Ona 1,6 % HaceneH s, MpoXUBaKILLEro
BHE 30HL! 3(hMPHOT0 HAZEMHOI 0 BeLLLEaHWS,
Bynet obecneyeHa BOIMOXHOCTL NPUema
nporpamMM € WCNONb30BAHWEM CUCTEMbI
HENOCPEeACTBEHHOMO CNYTHUKOBOro Bella-
Hwa (uctoudmk — URL: http://moscow.
rtrs.ru/press/announcements/k-
voprosu-informirovaniya-telezriteley-
ob-ispolzovanii-analogovogo-
telesignala/ (23.07.18)).
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Mpuém crarei: mail@radio.ru
Bonpocsi: consult@radio.ru
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3APYBEXHOE BELWWAHUE

BENbLIrMA. Papuwoctanuma "RTBF
International” namedHuna BpemMa BeuwadHus
Ha ¢GpaHLy3CKoM RA3blke Ha 4acrorte
621 kl'uy, ¢ 04.00 no 18.05 (pavee — c
03.00 no 22.10).

Cant cranuun <https://www.rtbf.
be/radio/>. [ins sewaHns MCNOJIL3yeTCH
nepepatimk mowHocTeio 300 kBT, TpaHe-
nupyloTca nporpamMel “La Premiere” u
"Viva Cite", xoTopsie B HAaCTORLEE BPeMs
W cocTaenmoT copepxaHue "RTBF
International”. B 6Gnuxanwne mMecaubl
cTaHuwa OyaeT 3akpbiTa MOMHOGTHIO.
OdumumnansHas crparerus npeanonaraer
nepesod Tpancnauwia 8 Gopmat DAB+
(uctounuk — URL: https://www.rtbf.be/
radio/actualite/detail_evolution-des-
modes-de-%20diffusion-radio-la-
rtbf-prepare-la-fin-de-la-diffusion-
en-ondes-moyennes-%20am-de-la-
premiere-et-de-vivacite?id=9948700
(23.07.18)).

KA3AXCTAH. C 1 wvona paguocTtaH-
uwio "Pagvo [ava” mMOXHO yGnbiwaTb B
KazaxctaHne. K pernoHansHOn cetu Bewa-
HWUR CTaHuMM NPUCOBANHUNWCE Cpa3sy
[ecATL ropoaos: Actasa (4acToTa Bella-
Hua — 107,3 MI'y), Anmarbl (HacToTa Be-
wanua — 91,3 M), Axktobe (uactota
sewanna — 104,3 MIy), Kapararga (4ac-
ToTa Bewanua — 104.4 MIy), Kokweray
(vactoTa Bewadua — 106,5 M), Keiabin-
opaa (4actota sewanns — 101.4 Mlu),
Masnogap (4acroTa Bewawus  —
102,9 Mry), Ypaneck (YacToTa BewaHma —
103,3 Mru), Ycre-KameHoropck (vactoTta
BewaHns — 1023 MIy), WeimkesT (4ac-
ToTa sBewaHns — 100,3 MIu) (mcTou-
Huk — URL: http://www.krutoymedia.
ru/news/5452_htm (23.07.18)).

MNONbLUA. 25 vioHa Havana Beuwanne
B8 undpoBom dopmarte paguocTaHums
“Moneckoe pagwo SinTepatypa”. 310 HO-
Bbi¥ KAHaN rMasHon panuocTaHumM cTpa-

B Raspberry Pi

Hbl, MMCCUA KOTOPOTr0 — BBECTU CNyLuaTe-
ns B atmocdepy NnpeacToswero gectuea-
ns “fAsa Teatpa”, npoBogumoro Teatpom
Nonsckoro paamo u Teatpom lMonsckoro
TENeBUAEHWS.

B pamkax noarotoBku K dectusanio
"Nea Tearpa” 8 Conote "lMoneckoe paguo
Nutepatypa” npencTasnseT ChRyliaTenam
NoO33uKD, NPO3Y W TeaTPaNbHbIE PAANONbe-
Cbl Ha OCHOBE MONbLCKOW M 3apybexHon
nutepatypel. Panwokadan sewan go
8 mona. Ha nocToaHHO DCHOBE 3Ta UM~
poBan paauocTaHuma HayHeT paboTtats ©
11 HosbBps. "Tonbckoe papuo Nutepaty-
pa" moxHo crywate B dopmate DAB+,
WHTepHeTe nyepes MobunsHoe Npunoxe-
Hue "MonbcKoro panno” (MCTOYHWMK —
URL: http://radiopolisha.pl/6/139/
Artykul /369941 (23.07.18)).

CWA. Paamocranums “Radio Free
Europe”/"Radio Liberty” (RFE/RL), ¢wu-
HaHcupyemas Kowrpeccom CLUA, 0Ob-
ABWUNa 0 NnaHax BO3pOXAEHUA HOBOCTHbIX
cnyxB n Bo3aspate TPAHCNSUMIA  HA
Pymuituio v Bonrapuwio. Hamomuio, 47O
paHee cTaHuus npekpaTtuna paboTy ons
bonrapun B 2004 1., a ona PymbiHim — B
2008 r., nocne ux sctynnenus 8 HATO wn
EC. B aHoHce roBopuTtcs O CTapte npo-
ekTa ¢ nexabps 2018 r. (nctounmnk — URL:
https://www.euractiv.com/section/
global-europe/news/radio-free-euro-
pe-resumes-broadcasts-for-bulgaria-
romania/ (23.07.18)).

OUNUNNUHBIL. Ha yacTotax uasect-
Hon Bcein KOro-BoctouHoi A3 KopoTKo-
BONHOBOW paguocTaHuvui "Radio Veritas
Asia” (RVA) nozpgrum seuepom 30 wioHA
npo3sy4ana nocneguas nporpamma. Pe-
WeHue 0 Co3faHnuy OTOEeNbHOW pafuo-
CTaHUuK ANA TPaHCNSAUWMK Penurio3Hbix
nporpamm  Hapopam Oro-BoctouHowu
Aaun 6bino npuHATo B Aexkabpe 1958 r,
OAHAKO B Gy Pa3HbIX NPUYKMH NONHOUEH-
HOE BellaHue Ha4anocb TONBKO B KOHUEe
1986 .

LLnpoTHO-UMNynbCHass MOoAyNauns

A. LLINTOB, r. Amcrepaam, Hngepnangsi

MukpoxomneroTepst Raspberry Pi nMelOT BO3MOXHOCTb reHepupo-
BATh WMPOTHO-MOAYNAPOBaHHbIe curHansi. B artoi craree aBTop
paccmarpuBaeTt 4Ba nogxoAa K reHeprupoBaHuio TaKux MMNynsLCos —
MCroNL30BaHNe BCTPOEHHbiX annapartHbix LIWM-koHTponnepos u
cozgaHue LWIKM-curHanoB nporpamMmMHLIMKN cpefqCcTBaMU — U ONUCHI-
BaeT ABA BAPUAHTAa PEryaaTopos (GMMMepos).

MPOTHO-MOAYNNPOBAHHBIE CUrHA-

Nbl YAOGHO NPUMEHUTL, HaNpUMep,
ANS yNpas/exns SPKOCTLIO Namn wunn
waroeslM asuratenem. KoHCTpyKUuuW Ha
ocHoee Raspberry Pl NO3BONSI0T WCNONbL-
30BaTh BCTPOEHHLIE CPeacTBa "CUCTEMLI
Ha kpucranne” U NoNy4YuTL WKUPOTHO-
MOAYNMPOBaHHbIN CurHan 6ea kakux-nubo
[ONONHUTENBHbIX BHELWHNX KOMMOHEHTOB.

AnnapaTHas reHepaums
Mukpocxemblt BCM2835—BCM2837,

HA OCHOBE KOTOPbIX COBPaHbLl MUKPOKOM-
netoTepol Raspberry Pi, nmeor nsyxka-

HaNbHLIA redepaTtop LUWMM-curHanos, 4ac-
TOTa M CKBAXHOCTL UMNYNLCOB KOTOPLIX
HacTpansalTcA NporpammHo. B yacrHoc-
TV, ayANOBLIXOA, (BbIBEAEHHLIA Ha padbem
3,5 mm) ucnoneayet oba kaHana ans op-
MUPOBaHWA CTepeothOHWHEecKaro ayano-
curHana. OpHako LWAM-redepatopbi
MOXHO MCNONBL30BATL U ONF APYTAX HYX3.
DansHeiwee onucaHne nogpasymesa-
eT, 4To B koHdurypauun Raspberry Pi
OTKMOYEH ayawnokaHan wn eBxknioveHb oba
kaHana WWM. B daiine /boot/config.txt
OON¥HB DbiTh, HANPYMED, Takue CTPOoKK:
dtoverlay=pwm-2chan
#dtparam=audio=on

B ceon nyqwwe roast RVA Ha KOpoTKmMx
BOMHAaxX Bewana Ha 15 pasnuiHbix A3biKax
HAPOAOB A3WNW, B TOM HWCIE U Ha PYGCKOM.
MpeumyLLecTEeHHAA WX 4acTk npeaHa-
JHavanacb ONA KaTOMIMKOB, HO B TO Xe
BpemMa TPaHCNUPOBanMCh NPOrpamMmMebl 118
OyAnucToB, MYCYNbMaH W XpPUCTUEH.
Obuiee Bpems BEWAHWA B TEYEHWE CYTOK
cocTasnsang 26 ¢ NoNOBUHOM 4aCoE.

TecToBOE BELLaHWe HA PYCCKOM A3bike
Hayanock B okTAbOpe 1989 r., a perynap-
Hoe — ¢ 1 pexkabpa Toro xe ropa. lNpo-
rpammel Ha PyCCKOM A3bIKE MOTOBMIIUCE CO-
BMECTHO ABYMA POCCHMICKMMMW PAAMOCTaH-
unamKu: kKatonuieckon "bnarosect” u npa-
BocnaeHow "Codma” (no nonyaca kaxaas).
Buixoguwnui oHm B 3dup OBa paza B CyTKW,
VTPOM M BE4EpPOM — ON8 a3MaTCKOW YacTn
CCCP. Pagnoctanuma "Radio Veritas Asia”
npekpaTina TPaHCNALWKA Ha PYCCKOM R3bi-
ke ¢ 1 aueaps 2011 r. NpwarHe 3TOrO pe-
weHus — npobnema ¢ GrHaAHCHpPOoOBaHMEM.

Ha cerogHawHWin MOMEHT NepeaaTyu-
Kt CTaHuuK, pacnonoXeHHbIe B AXYHINAX
Dununnue, OTKAIDYEHLI U UX JankHenwas
cyasba HewasecTHa.

CTyaus, B KOTOPOK CO3aaBanoch 6onk-
WWHCTBO nNporpaMm uW OTkyaa BEnoCh
obuwiee ynpasneHue, HaxooMTCH 8 MECTeY-
ke Quezon City, Metro Manila (8 TexcTe
NS MCKIMDYEHWA MCKAKEHWIA OTCYTCTBYET
NepeBos], HeKOTOPLIX Ha3BaHWn Ha pyc-
CKWIA A3bIK). N3BECTHO, Y4TO CNOXHOE CTy-
auwiaHoe obopyaoBaHue W camo 3fadue
OCTaHyTCA HETPOHYThIMW, 3aeck Byayr
3anuCbiBATLCA NPOrPAMMEI HA KMTaMCKOM
A3blKe ANs  pacrnpocTpaHeHus 4epes
WMHTepHeT n Ha dUAMNNUHGKOM ANA pac-
npocTpaHeHus 4epea cmapTtdons. Cant
paauocTadumy <http://www.rveritas-
asia.org/> cyliecTBYeT, TaM MOXHO yBUW-
AeTb, HAa Kakux A3bikax A3um (@ Mx no-
npeXHemMy MHOro) roTOBATCA NPOorpamMmbl
AN8 NPOCAYLNBAHWE OHNANRH.

Xopouwero npuéma u 73! W

3Hak # B Havane CTPOKW O3HavaeT, |“To
ara CTPoKa 3aKOMMEHTUPOBAHA.

Boixoab! setpoeHHbix LLIWMM-konTpon-
NEPOB MOryT DbiTh BIBEOSHLI HA KaKON-
mmbo eeigoa GPIO, nepexkniyeHHbin B
OOouH W3 anNbTepHaTUBHBIX pPEeXWUMOB,
OcobeHHOCT KOMMYTEUWKM TakoBbl, 4TO
TONLKO HekoTopbie M3 BbiBogoes GPIO
MOTYT CAYXWTb BbIXOAAMW FeHepaTopos
LUMM. B Tabnuue nokaszaHk Bce Aonyc-
TAMblE KOMOMHAUUK W yKasaH anstep-
HATUBHBIA PExXKM, B KOTOPbLIA AOMXEH
ObiTh nepesened esmiBon GPIO. Homepa

Pexum Pexum
Beixon s ann
GPIO BbIBOOA BbiBOOa
KaHana KaHana
PWMO PWM1
120 | AlTo |  —
13 = ALTD
18 ALTS —
19 — ALTS
40 | ALTO -
41 = ALTO
4 | = | ALTO
52 | ALT1 =
| 83 | — ALT1




WHWM-karanoB Ha4YMHAWTCA C HYyNAa:
PWMO »n PWM1 (PWM — pulse width
modulation).

Kak BuaHo wn3 tabnuubl, pyHkumm an-
naparsoro LWAM gocTynHel TONbKO Ha Bbi-
xopax GPIO12, GPIO13, GPIO18, GPIO19,
GPI0O40, GPIO41, GPIO45, GPIO52 wn
GPIOS53. Mpw atom 8 Raspberry Pi 1—
Raspberry Pi 3 u Raspberry Zero aocryn-
Hbl MEpPBble YETbIPE BbIXOAa W3 3TOrO
cnucka (GPIO12, GPIO13, GPIO18 n
GPIO19), a 8 Compute Module pononHu-
TeneHo ewe tpu (GPIO40, GPIO41 wu
GPIO45). Ha GPIO ¢ 48THeIMI HOMEepaMmu

Hakowel, yctaHasnveaem napamerpol
camoro LWWWM-curHana — anmHy uukna m
ONUTENLHOCTL BLICOKOTO YPOBHA:

int range = 1000;

int data = 300;
bcm2835_pwm_set_range(channel,
range);
bcm2835_pwm_set_data(channel, data);

B 3Tom npumepe umkn 6yaer coctoaTb
w3 1000 oTcuétos, B8 Teuenwne 300 wus
KOTOPLIX HA BbIXOAE NPUCYTCTBYET BhICO-
KWA YPOBEHb.

Bax+Ho oTMeTHuTh, 410 LUMM-rexeparo-
pPbl YNPaBnsioTCA OT OOHOrO WMCTOHHMKA,
MoaTOMY YCTAaHOBKAa 4YacTOThl BAMAET Ha
oba kanana. OpHako wHTepBan (range) n
ypoBeHb 3anontHexns (data) moryt GbiTh
HacTPOEHL! HezaBucumo. Hanpumep, Ha
puc. 3 nokasada cuTyauua, korga PWMO
thopmupyet umnynscst 300/1000 (cuHas
nuHAa), a PWM1 — 50/300 (kpacwHan
nuHks). Oba reHepaTopa HaxoAATCH B
pexume Mark-Space. Bropon redeparop
noakniouéH k swiBony GPIO19, nonHas
nporpaMma ans ero HacTponkyu HaxoauT-
ca B ganne pwm1.cpp.

_Puc. 1 B

moxeT ObiTb BbIBEAEH TONLKO
kaHan PWMO, a Ha GPIO ¢

HEYETHBIMKM  HOMEepamu —
Tonkko PWM1.

Obpatute BHUMAaHWE, 4TO,
HE3aBNCUMO OT KOMMYyTauun
GPIO, xoxTponnepos LWWUM
Bcero aea. lMostomy, Hanpw-
mep, ecnu nepesectn GPIO12
8 pexum ALTO, a GPIO18 B
pexum ALTS, 1o oba Bbixoga

OKaXYTCA NOAKMOYEHHBIMK K
OAHOMY 1 TOMY XK€ reHepaTopy
LM,

PECCMDTDMM MUHUMAN - _Pm:.3
HYIO NpOrpammy Ha aasike C, ¢ NOMOoLLbIO
KOTOPON MOXHO MONY4UTb HA BbIXOAE
LWMPOTHO-MOAYNMPOBAHHBIA  curHan.
Mporpamma wcnonsayer BubnuoTteky
libbem2835 (cm. [1]). Huxe npusBepeHsb!
dparmedTel koaa, a NonHaa nporpamma
noctynHa B peno3utopuu [2] B danne
pwmO.cpp. 3anyckaTte NnporpaMmMy cneay-
€T 0T UMEHU CYNepnonb3oBaTens:

sudo ./a.out

Mpexae scero Heobxoanmo nepesec-
1 Buixon GPIO 8 pexum paboTel ¢ KaHa-
nom PWMO:
int pin = 18;
bcm2835_gpio_fsel(pin,
BCM2835_GPIO_FSEL_ALTS);

Oanee ycraHasnueawT KO3GQOUUMEHT
neneHus aapaouero redepatopa (1024 8
3TOM npumepe):

int divisor = 1024;

bem2835_pwm_set_clock(divisor);

Tenepb HeobBx0aMMO ONpeaenuThea C
pexumom dopmuposarns LWMM. Wx gea,
Mbl UX PECCMOTPUM YYTb FO3XEe, a noka
aKkTMBUpPYeM pexnm 1 (3TOT pexunm Hadbi-
Baetca Mark-Space). Homep pexuma yka-
3aH BO BTOpOM napameTpe dyHKLMK
becm2835 pwm_set_mode; Tpetnit napa-
METP paspeLlaeT reHepaumnio cnrHana:

int channel = @;
bcm2835_pwm_set_mode(channel, 1, 1);

:npnnpaMMHanreHepaunn

garma LUWMM-curkanos — non-
HOGTBI) MporpammHeid. B npo-
rpamMme CO3LAETCA LKA, KOTO-
Pbid OTCYMTBLIBAET BpPEMA W
nepesoavT COOTBETCTBYOUWMIA
seixon GPIO nubo 8 eguHuyHoe,
nnbo B HYNEBOE COCTOAHME.

| JocTynHee BubnuoTtekn
' | cnocoBHLI NPOrpaMMHO 3MYn-

J i BTopoil BapuaHT GopmMupo-
|

POBAThL LWMPOTHO-UMNYNBCHYKD

Sapaownn rexepaTop pabotaer Ha
vyactote 19,2 MIu. Npw aenedvn Ha 1024
nony4aetca 18,75 kU, T €. MUHUMANL-
HbIl BPEMEHHOW OTCHET COoCTaBnAeT nNpu-
mepHo 53,3 mkc. 300 takux oTcueTtoB
GyayT BeIBOAWMTL eaunnly, a 700 — nynu.
Takum 0H6pa3oM, NOAHBLIA LWKN NOBTOPKUT-
cAuepes 53,3 Mc, 4TO COOTBETCTBYET Hac-
tote 18,75 MNy. OcumMnnorpamMma curHana
¢ BeiBoga GPIO1B nokasana Ha puc. 1.
Mepuarue cBeToaMoad, NOAKMIOHEHHOTO
(4epea TOKOOrpaHWYUTENbHLIA PE3NCTOP)
k BuiBoay GPIO18, 6ynert 3aMeTHO Heeo-
OPYKEHHbIM rNa30M.

Tenepb Nepekniounm reHeparop B pe-
KM No ymonsannio (pexum 0, Balanced),
HE UBMEHARA MpPW 3TOM OCTaNbHBLIE napa-
METPbI:

bcm2835_pwm_set_mode(channel, 8, 1);

B atom cnyyae pabounid umkn, coot-
BeTCTRyoWwmiA vactote 18,75 kluy, co-
CTOWUT U3 OTHOCUTENLHO PABHOMEDHO pac-
NPefeneHHbIX  KOPOTKMX  WMMMYNLCOB,
OcuunnorpaMma Takoro curHana nokasa-
Ha Ha pwuc. 2. Obpatute BHUMaHWe Ha
opyron macwrtab no ocw Bpemexu (oH
yKa3aH B BEpXHEer Npason HacTi rpaduka)
W HA TO, HTO MMMYNbLCEI HE BCEraa cneayT
pasHoMepHo. CymmapHoe Bpems, B Tede-
HWE KOTOPOro Ha BbIXOAE MPUCYTCTBYET
BLICOKMIA YPOBEHb, NO-TIPDEXHEMY paBHO
300/1000, kak 1 B npeabIayWEM NpuMe-
pe, HO MepLUaHue CBETOAMONA YXe He Dy-
LEeT 3aMEeTHO.

- mopynauuw. B wactHocth, —
GuwbnuoTteka RPI.GPIO, HanwcanHan Ha
fA3bike Python [3].

Buibpauunin GPIO nepesoputcs B
pexuM BbiBOAA (3pech Howmep 12 cooT-
BETCTBYET (U3NUBCKOMY HOMEPY KOHTakK-
Ta GP1018):

GPIO.setmode(GPIO.BOARD)
GPI0.setup(12, GPI0.OUT)

3arem ycTaHaBNMBAKT napameTpl
Moaynauun — vacroty (500 y) v npo-
LeHT 3anondexHua (30):

p = GPIO.PWM(12, 508)
p.start(30)

Ann 3asepwenna reHepauyn Heobxo-
LUMO BbI3ZBATE CNEAYIOULIMIA MeTOA:

p.stop()

MonHelit npumMep HaxoQUTCH B Npo-
rpamme soft-pwm.py.

MpenmyluecTB0 Takoro MeTola 3akno-
4aeTcs B TOM, 4TO BO3MOXHO MCMNONbL3O0-
8aTb NIOGOIA M3 AOCTYNHBIX BeiBOoACB GPIO
ONS MONYy4YeHWs He3aBUCUMOro KaHana
LM, Kpome Toro, BuiBO/ibl HE WCNONL-
3YKT BCTPOEHHbIe LUWVM-koHTpONNERH!,
no3TOMY OCTAETCH BO3MOXHOCTE MeHepu-
POEaTh 3ByK (CM., Hanpumep, B [4]).

OpHako CYLWECTBEHHLIM HEeL0CTaTKOM
ABMIAETCA HEBO3MOXHOCTE TOMHOIO KOHT-
PONA 4acToThl (GOPMUPYEMOro CUrHANA.
Ecnu nogknioumTe ocunnnorpad K Bbixo-
Oy, MOXHO cpasy YBuAeTb HecTabuib-
HOCTB! ANUTEALHOCTL UMIMYNLCOB W Nay3,
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XOTb U HE3HAYUTENbLHO, HO MNOCTOSHHO
MEHAETCA AaXe NMpu OTCYTCTBAMN Harpy3Kku
Ha npoueccop. ObmeH aaHHbIMK NO CeTy
WK CNOXHBLIE BbMUCNeHWa ewe Gonee
YXYAWAKT KAYECTBO CUrHana.

Ewe onHo BaxHOE OTNWHWE — npu
WCMONL30BAHUKM annNapaTHbIX Pecypcos
3jafaqa nporpamMmMbl COCTOMT NWilb B TOM,
4700bl 3aNMCaThL B yNpasnAwnLWmWe perncr-
Pbl COOTBETCTBYHOLLME 3HAYEHMA. MNocne
3TOr0 KOHTPOANep npoaonkaer dopmu-
poOBaTe curHan camocrtoatensHo. [lpo-
rpaMmHan xe peanusauuws Tpebyer no-
CTOAHHO 3anyilueHHOoW NporpaMmel — 370
MOXKET ObiTh M @AMHCTEEHHBIA CKPWNT, Kak
B BHILLEYNOMAHYTOM NpUMEpe, 1 OEeMOH,
paboTalowmii B NaMaTk OTAENLHO OT 0C-
HOBHOMO MPUNOXEHWS.

Mpexae yem Mbl CMOXeM NPOAONXUTL,
Heobxoaumo CAenaTte OTCTYNNIEHWE U pac-
CMOTPETL Manou3sBecTHble ocobeHHOCTH
paboTtel GPIO B pexuMe 4TeHus.,

BxoaHoti rucrepeanc GPIO

B nokymentaumm [5] k "cucTeme Ha
kpuctanne” BCM2835 ynomuHalwTcs
TpUrrepsl LUMWTTa, KOTOpLIE MOFYT ObiTh
NPOrPamMmMHO 8KTUBMPOBAaHLI ANA KaxA0ro
gxoga GPIO. Yyte Gonee noapobHYyO
MHDOPMALIMKID MOXHD HAWTW B AONOMHW-
TenbHOM aokymedTe [6], opHako B HEM
pesb MaET He npo Tpurrep WmutTa, a npo
yripasnenue ructepesvcom. Monpobyem
pazobpaThCh U BLIRCHWTE NOAPOBHOCTH.

AKTUBUPOBAHWE pexXuma rMcTepesu-
ca Ha BXOAE KOHTPOMMPYET TpeTuit pa3s-
pan Tpéx pernctpos PADS, oTeeyaouinx
aa exoabl GPIO0—GPIO27, GPIO2B—
GPIO45 n GPIO46—GPIO53. MicTepeanc
Ha BXOAe BKOYEH, ecnn B 3TOT paspRa
aanvcaHa eavHuua. TakumM oBpasom, Bce
Bxoas GPIO obbeauHerb! B TPW rpynnb, 8
npenenax KoTOPbLIX M3MEHeHWe pexuma
NPOUCXOANT OAHOBPEMEHHO.

Yrenne U3 PEerucTpoB He npeacrTas-
NRET CNOXHOCTK:

uint32_t* gpioBASE =

bcm2835 regbase
(BCM2835_REGBASE_GPIO);

uint32_t pads = bcm2835_peri_read
(bcm2835_pads +
BCM2835_PADS_GPIO @ 27 / 4);
cout << bitset<32>(pads) << endl;

Hac vHTepecyeT ToNbkO TPeTwid pas-
pan. Ana aanucu, ofHako, Heobxoaumo B
cTapwume paspanbl 3aHECTN 3HavyeHune
0x5A — 370 CBOErO poAa Naponk OT Chny-
4alHbIX n3ameHennid. B cneaywouem dpar-
MEHTE nNoKa3ad anroputM YCTaHOBKW
TPETLEr0 paspRfia B perucipe, oTeeYan-
wero 3a exoapl 0—27:

uint32_t new_pads = pads;

new_pads |= 1UL << 3;

new_pads &= Ox@@FFFFFF;

new_pads |= Bx5A000000;

bcm2835_peri_write(bcm2835_pads +

BCM2835_PADS_GPIO_@_27 / 4,

new_pads);

Lna oTknioueHWs rucTepesuca 3anu-
wuTe B TPETWA paspAn HONbL, ONA 3TOro
CTPOKY

new_pads |= 1UL << 3;
cnenyer 3aMeTuTh Takon:
new_pads &= ~(1UL << 3);

MonHan nporpamma  HaxognuTca B
danne hysteresis.cpp [2].

YT1obBbl MONY4UTL NMEPENATOHHYIO Xa-
pakTepucTuky, Bbinu NpoBseaeHs navepe-
HWA NO NPOCTONR Cxeme, NnokazaHHow Ha
puc. 4. lNepemeHHslM PE3NCTOPOM KN3-
MEHRIOT HanpaxeHue Ha sxone GPIO e

Puc. 5

npegenax 0,7...2,6 B.
Noruyeckoe cocros-
HWEe BXOOA OTCNeXu-
BAETCH G MOMOLWbKD
HECNOXHON Nporpam-
Mbl (CM., Hanpuwmep,
dann 2-level.cpp 13
[1).

Mpn BbIKNOUYEH-
HOM  rucTepeauce
NEPEeKNYeHNE MEX-
Ay NOrUM4EecKkumn Hy-
NEmM 1 eguHALERN NPO-
WCXOOWUT NPY BXOAHOM HANPAXEHMM OKO-
no 1,3...1,5 B (puc. 5,a). CT4éTnmMeo Bua-
HO, 4TO NPW NMNABHOM U3MEHEHUW BXOAHO-
rO HanpsaxXeHWs NepemeHHbIM Pe3ncTo-
POM BXO[ NepeKno4aeTcn HeCKoONLKO pas,
nonydan cTabunbHOE 3HaveHwe, koraa
BXOAHOW CWrHan BbIXOAWT 3a npenens
YyKa3aHHOro WHTepeana.

Mpyn BKNIOYEHHOM Xe rucTepeance
KapTWHAa HECKONLKO MeHsieTen (pwc. 5,6).
Tenepb NEPEKNIOHEHNE B HOMbL MPOUCXO-
AWUT NPK CHUKEHWI HANPAXEHUS MeHbLue
1 B, a nepeknioveHue B enHuLy — Koraa
HanpaxeHne npeesiwaet 1,3 B. OaHako, k
coxaneHuio, npu obenx cmeHax cocTon-
HWA MO-NPexHemMy HabnoaalwTes HecTa-
OunsHbIe 061acTK, KOTAA COCTOAHWE BXO-
138 MHOTOKPaTHO U3MEHAETCH.

Yrobol yAyMWUTL CUTYAUMIO, [OCTATOH -
HO N0BAaBUTE Ha BXOA HACTOALWMA TPUIrep
WmuTTa, Hanpumep, No cxeme Ha pMc. 6.

Puc. 7

MepepaTodyHan xapakTepUcTUKa Takoro
BAPWAaKTA NOKa3aHa Ha puc. 5,8 — Tenepe
W3MEHEHWE COCTOAHWA MPONCXOAWNT OAHO-
3HaqHo u Hes "apebeara”.

Puc. 6

Perynsatop (aummep)
ANg CEeTOAUOLHOM NEeHThI

MpPUMEHUM PACCMOTPEHHYK) TEOpMIO
Ha npakTMke. Ha pue. 7 nokasaHa cxema
YCTPOWCTEA YNPaBIeHns APKOCTLIO CBETO-
Il:l,l.ﬁ(),.t{HleFl NEeHTLl, KOTOPAaa NMTaeTCca OT 1c-
TOYHMKA NOCTORHHOro HanpsaxeHun 24 B.
B pa3pbiB NNOCOBOro NPOBOAA NMUTaHUS
YCTaHOBNEH P-KaHanbHLIM NONEBON TpaH-
suctop VT2. CBeToanoaHyd NeHTy noj-
KN4aKwT C COGJ‘IH]D.BHMEM NOAAPHOCTH K
pasuémy XS1.

MNporpamma (cm. dpaian led-dimmer.
cpp [2]) dopmupyeT Ha Beixoge GPIO18
umMnynbekl yacToton okono 300 My, ckeax-
HOCTb KOTOPbLIX MOKXHO MEHATh KHOMKamMMn
SB1un SB2.

+24 B

3-({) g

B atoil nporpamMme MCnonb3yerca
annapatHeii LUWMM B pexume HecbanaH-
CHUPOBaHHLIX MMNYNLECOB (SITD c3HavaerT,
HanpumMep, 4To npu koadgpuumenTe 3a-
nonHeHus 30 % dhopMupyeTecs HenpepbIB-
HbIA BLICOKWIA YpOBeHbL B TeweHwe 30 %
umkna). Becs umkn pasdut va 300 waros
(1. e. sHavyeHwe range pasno 300). MNpw
HaxaTum Ha kHomku "+ w "-" napameTp
data namensetcs B npeaenax ot 0 ao 300,
npUYEM 4em DoNblue 3HAYEHNE napamer-
pa, Tem DoNbLWE War M3MEeHEeHUA — 3TUM
obecneynsaetca BGonee paeHOMepHoOE
perynuposaHne ApKocTu BO BCEM WHTEp-
Bane:

int delta() {

if (pwm_data < 15) return 1;
if (pwm_data < 50) return 3;
return 18;



Wenonsaya BoamoxHocTu Raspberry Pi
KaK KomNbioTEepa, HEeCNOXHO COo30aTtk U
seb-uHTepdenc ana ynpaeneHus nAp-
KOCTbIO CBETOANOAHOA NEHThI,

DerexTop HynA

Cospementuie mogenu Raspberry Pi ¢
4ETHIPEXbAAEPHEIM NpoueccopoM, pabo-
Talouwmm Ha Yactote Gonee 1 Tu, — no-
BONbHO MOLWHLIE KOMMBIOTEPLl, KOTOPLIE
BEeCbMa NPUBNEKaTENbHbI B CUCTEMAEX "YM'

1% |2
EI' Bihixoa

U1 4N2T

Heckoneko neTt Hasan, korga Gbinm
AocTynHel Tonkko Raspberry Pi nepsoit
Monenn, a cobpan AvMMEp Ha ABYX
Raspberry Pi, koTopsie oOMeHWEaNMCh
uHdOpPMaUMen, WCNONb3YA HECKONbKO

GPIO. CeroaHa ecTs WaHc nonyuunts pabo-
TAKWWMIA PErynaTop HA OOHOM YCTPOMCTRE
(xOTa namnbl HaKkanuMBaHWA W BLIXOAAT U3
ynoTpebneHns, HO AWMMED CMOXET yn-
PaBNATL N CBETOAMOAHBIMK AaMiamK).

Raspberry Pi, He YMEHbLWWE HaNpAXeHne
nutanua ao 3,3 B). Wanysawowmin amop,
ONTPOHA BKMOYAEBTCH B OAMH W3 nonyne-
PUOAOB CETEBOT0 HanPsXeHWs, OTKPbLIBas
TpaxaucTop. AuarpaMma BbIXOAHOMO Ha-
NPAXEHUA Noka3aHa Ha puc. 9. Kak Bua-
HO, BbIXOAHLIE WMNYNLCEI HE UMEDT Npa-
MOYrONbHOW OPMBI, NO3TOMY Henocpean-
CTBEHHOE YNpaBneHne Takum CUrHanom
gxofaamMu GPIO NpuBeneT K He4ETKUM cpa-
BaTeIBAHWAM, KaK Mbl BUETH BbllLe.

Ona peiseHna NpoBnemMel OOCTATOYHO
cobBpaTk Tpurrep Wmintra, npuyém oaHmnm
13 TPAHBUCTOPOB MOXET BbiTh TPAH3NCTOPR
ontpoHa. Cxema, nokasanHas Ha puc. 10,
GOPMUPYET NMPAMOYTONbHEIE MMMYALCH
vyacroton 50 Iy (puc. 11).

O6patTute BHUMAaHWE, 4TO Nepenajib
BLIXOAHOMO CUrHana He 0683aTenbHO co-
OTBETCTBYIOT MEpPexoay CeTEeBOro Hanps-
KEeHVRA qepes Honb. OAHAKO 3TO He ABNAeT-
ca NpoBnemMon, NOCKOABKY KOMMEHCAUNID
GIBUra MOXHO NEPeNoXMTh Ha KOMNLIOTED,

Y10obbl yHeouTeca, 4UTo YCTPOWCTBO pa-
foTaeT npasuNbHO W BCE MMMYNbCbl Tra-

Puc. 11

VT1 BC547B

Al Raspbery P

v

Puc. 12

Wb gom”. OpHako cnepyert

GPIO21

4 GPIO26 GPI020 |2

GND

VS1BT138
U2 MOC3020

z PAaHTUPOBAHHO CYNTEIBAKOTCAH,

MOMHWTL, YTO OnNepaunoHHas
cucrema Raspbian He asnAaeTcs
CUCTEMOI PEeanbHOro BpemeHu,
noaToMy, Hanpumep, npumMe-
HuTe Raspberry Pi pns peryau-
pOBaHWs APKOCTM Namnbl Haka-
NMBAHUA 3aTPYOHWTENbHO —

3anyctute nporpammy frequen-
cy.cpp. OHa namepseT BXOOHYIO
| 4acToTy, Mamepss Bpems, 3a
| KOTOPOE Ha BXO4 NpUXoawT

(POpMUPOERHIE BTOPOrD WMnynkca Yepea 10 mc

1000 umnynscor, Hepes 20 c
nporpaMma AOMKHA BbiBECTH
3Ha4eHne 4acToThl, Banakoe «

cucTema GyneT Henpeackasye- | |fispewy .  (PARIROUAR kMY 2 Mc \_ 50 u.

MO OCTaHaBnMBaTbh NpPoOrpammy, yepes Honk Janepkka Ei*‘.ﬂKJLrEHH.’«‘. CUMMUCTOpa

BLINOMNHAA IpyTUe nencTeun. B i 11 Perynsrop (aummep)
KavecTee FIEUTJGHMF! MOXHO non- : [NS NaMnbi HAKaAMBaHUA
HOCTLIO 3anpeTtuTt Mnporpamm- Puc. 13

HbIE NpepLBaHna, OOHaKko Torga
KOMNbIOTER NOTEPSIeT BO3MOXHOCTL 06-
WaTeCa No cety (xota cnocobHOCTL yn-
paBnsaTh BXxonamu u seixogamu GPIO non-
HOCTBLIO coxpaHuTcs). Bubnuwoteka ana
yNpasneHna NpepsiBaHWAMKM Hax0AWTCA
no agpecy [7].

B ycTpolicTee ynpaeneHus ApKOCTBIO
namn, paboTalouwx Ha NepeMmeHHOM Toke,
yacto Tpebyetcs y3en, onpenenfoLimin
MOMEHT NEepexoaa CeTeBoro HanpmKeHus
4epes Honb. Ha prc. 8 nokasana nepsas
BEPCWA OETEKTOPa (HE NOAKMNOHaNTE ero K

Wcnonsbays onucarHbie Bel-
e KOMMOHEHTH W BLIXOAHOW kackan,
nokasaHHeiin Ha puc. 13 B [1], MOXHO
coBpaTte NONHOUEHHBIA AUMMEp AN8 namn
HakanueaHus. Ero cxema nokasada Ha
puc. 12. ¥Ynpaensiowas nporpamma — B
tavne bulb-dimmer.cpp [2].
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PAOWO Ne 9, 2018

AHaNorM4HO CBETOAMOAHOMY AUMME-
py ynpaBfeHWe OCYUIECTBAAIDT ABYMS
kHOMkamu "+" (ApkocTe Bonbwe) n "-"
(APKOCTH MEHBLLWE).

B oTBET Ha nepenan BXoAHOr0 Hanps-
xeHua Ha exone GPIO21 nporpamma
dopmupyeT Ha Beixoae GPIO20 nmnynsc
ANUTENBEHOCTBEI0 2 MC, HeobxoauMblia Ang
OTKpbIBaHWA cumucTopa VS1. Mmnynec
nosignserca ¢ 3anepxkoi 0...8 mc oTHO-
CUTENLHO NEepexofa GeTesoro Hanpa-
KEHWA Yepes Honb, HTepecHas ocobiex-
HOCThL 3TOT0 AMMMEPE B TOM, 4TO OMNTPOH
Ha Bxofae GopMUPYeT MMMYNbLCHl HacTo-
ton 50 Ty, a nporpamma dbopMupyeT 8
OTBET ABa WUMNYNLGa € WHTEpPBanoMm
10 mc. Takum obGpasom, HeT Heobxoan-
MOCTW B AUOOHOM MOCTE nepen onTpo-
Hom U1. Ha puc. 13 nokasaribi ocunnno-
rpaMmbl BXOAHOro (KpacHas NuHWS) u
BLIXO/AHOI O (CUHAR) CUrHANOB.

YectpoWcteo xopowo paboTaet, noka
NPOUBCCOP He CUNLHO 3arpyxeH. Op-
Hako, kak Tonbko Raspberry Pi nonyvaer
BLIMMCMTENbHLIE 3apa4yv, namna Ha-
YMHAET Hernpeackasyemo muratb. JTOT
HEAOCTATOK YAAETCH NONHOCTLIO YCTpa-
HUTL, ecnu npumenuTs Raspberry Pi c
MHOMOAAEPHBLIM MPOLECCOPOM W Bblae-
NUTE OOHO M3 AAEP MCKNIOYMTENLHO NOA
YyNPasnAoLIYIO NporpaMmMy guMmMepa.

B mopensx Raspberry Pi, cobpaHHbix
Ha "cucteme Ha kpuctanne” BCM2837
(nanpumep, Raspberry Pi 3), 4ertnpe
anpa, Hymepyemoix o1 0 0o 3. H1obbi Bbi-
AENNUTL OQHO M3 ANEP, CKAXEM, 4eTBep-
Toe (¢ Homepom 3), HeoBX0AMMO M3ME-
HUTBL HACTPOMKY OMEepauncHHOW cucTe-
Mbl — B dann /boot/cmdline.txt cneayer
Aonucath Cheaywmia napameTp:

isolcpus=3

Mocne nepes3arpy3ku KOMNsTEpPa
aTo AAPo He ByAeT WCNoNbL30BaTLES HKU
onepaunoHHoR CUCTeMORA, HW Npuknan-
HbiMKW NporpaMmmamMa. B 3tom moxHO
yGeanTLCs, BbINONHWUE KOMaHAY

taskset -cp 1

31a komaHOa noKaxeT, Ha Kakux
A0PaXx MOXET BLINONHATLCA Npouecc C
HOMepoMm 1 (BMecTo 3TOro npouecca
MOXHO nocMmoTpeTs niobolt Apyron npo-
uecc). Bul OonkHbl yBMOETH 3HA4YEHWe
"0-2".

Tenepe cnefyet 3anycTUTb CKOMMA-
NIMPOBAHHYID NPOrpammy aguMmepa Tak,
y1obkl OHa paboTana UMEeHHO Ha YeTBEp-
ToM sape. [nA 3Toro BeINOAHMTE KOMaH-
ay

taskset B ./bulb-dimmer

3peck, napamertp "8" — Burtosas
macka 0b1000, 8 KOTOPOWM EANHWMHbLIE
pa3pansbl COOTBETCTBYOT sAapam (Hauw-
Has ¢ 0), koTopble Bl paspewaete
MCNONbL30BATL NOA AAHHYIO 3a0a4y.

Mpwn NnoBTOPEHUK AMMMEDE BOZMOXHO
clienate Heckonbko mogudukauuin. Bo-
nepebix, Bxoa GPIO21 noaknioyYeéH K kon-
nekTopy TpaHancTopa onTpoHa U1, a He K
VT1, kak TpebyeT knaccu4eckan cxema.
370 nNO3BOAMAD NONY4YUTE nepenap
HANPAXEHWA, NOYTK COBNaAaunin ©
NEePEXOAOM CETEBOIO HaNPAXEHUs Yepes
Honb. Oprako moxeT notpebosatbes
BEEAEHWE NPOrpamMMHONA  3a0epxku
0...10 MC B OCHOBHOM UuKne Nporpam-
Mbl.

Bo-sTopsix, MoXHO ewe Bonee ycu-
NUTL 0D0COBNEHHOCTL NpOrpammsl, no-
npoboBas NpuMeHuTs 0BpaboTynk npe-
PbiBAHWA 1 PEaKUMIO Ha nNepenag Hanps-
xerHua Ha Bxone GPIO (cm. [1]).

Wmutauna N4Y

MukpokomneioTep Raspberry Pi cno-
cobeH CnpasuThCA ewe C 0OHOW WHTe-
PEeCHOW 3aAaqeil — aMynsumuen CurHanos
MYNLTOB AUCTaHLMOHHOIO YNPasneHns ¢
UHGPAKPACHBIM KAHANOM.

CywecTeyeT roToBoe peleHve —
Bubnuoteka lirc (Linux Infrared Remote
Control) [8], koTopasi noagonaer 3anu-
chiBaTh ¢ Nynbta MK-curHans v Bocnpo-
U3IBOOWTL KMX HYepe3 oauvH W3 BeIXOO0B
GPIO. Ona 3anuck notpebyetca UK-npwn-
eémHuk TSOP1738. [Ins socnpou3sene-
HWA [BOCTATOYHO MOAOKNO4YUTL 4Yepes
TPAaH3UCTOPHBIA younutens WK-pguop,
{HYXHO Nub YOEAUTLCS, YTO ero uany-
HEHWe HAXOOWTCA B AManasoHe, BOCTpu-
HAMBEMOM KOHTRONMUPYEMbIM YCTPOW-
CTBOM).

Ha ctpanuue [9] MOXHO HalTh roTo-
gble aine ¢ KkoMmasgamu pacnpocTpa-
HEHHBIX NnynLToOB, TaK 4TO CAMOCTORATENB-
HO 3anuCelBaTe curHan noTtpebyercs
TONbKO Npu paboTe ¢ manopacnpocTpa-
HEHHBIMMW YCTPOWCTBAMMU.

B cocrae OC Raspbian Bxoaut npo-
rpammHbil Moayns ("oeepneil”) ans
paboTel ¢ lirc. Ero HeobxoAuMo akTHBMK-
pOBaTh, 3anNUCcas CNeayLly CTPoKy B
c¢ann /boot/config.txt:

dtoverlay=lirc-rpi,gpio_in_ +/
pin=23,gpio_out_pin=22

(Apum. pegd. 3Hak =~ B KOHLE CTPOKY,
BhIIENEHHbLI KDACHLIM LBETOM, 0003HAa-
Yaer MepeHoc. 310 caAenaHo UCKmMoYu-
TeNbHO AnA yaoborsa BEPCTKM CTaTeM.
Crieayiollylo cTpoky cneayer Habpare 8
npeaslaylen ctpoke 6es3 anaka + ).

3aecs ykasaHo, kakue sbieoabl GPIO
soibparsl ans pabotel ¢ MK-npuémHm-
KoM (gpio_in_pin) W nepenaT4vkom
(gpio_out_pin).
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WMOBAA CXeMa reHepaTopa Ha Tpex

WHBEPTOpRax npueeaeHa Ha pwc. 1,
oueHb HacTo pesuctop R2 He yctaHaenn-
BAIOT.

R1 DD1 K361NH2

Puc. 1

[ns renepatopa 6e3 peancropa R2 n
ApY HANMYMK 3ALMTHBIX AMOA0B HA BXO-
OaxX NOruHeckKux SNEeMEHTOB Kak Ha nmo-
COBYIO, TAK M HA MUHYCOBYIO NIMHWIO NUTA-
HUa (Hanpumep, B cepun KS561) nepuon
konebarnin T MOXHO OLEHWTE NO M3BECT-
HoW hopmyne

T=2R1C1In2 = 14-R1-C1. (1)

3ta dbopmyna BhIBEAEHA WUCXOOH W3
NPeAnoNMKEeHUs, 4TO NAaAeHne Hanpaxe-
HUA Ha 3aLLUTHBLIX AMOAAX HAMHOTO MEHb-
Wwe HanpRxeHus nutaduA. B npaktuue-
CKUX KOHCTRYKUMAX NaASHWE HANpaRxeHus
H28 3aWNTHLIX AMOAAX COM3IMEPUMO C
HaNPAXEHWEM MUTAHWA WU 3aMETHO yBe-
nuyuBaeT nepuon konebaHwil OTHOCK-
TeNbHO PAcYeTHOro 3HadeHwn. Bonee
TOro, NP U3MEHEHWN TEMNEPaTypPbl UAK
HANPAXEHUA NUTAHWS BIUAHWE NaaeHus
Ha AMoaax Ha Nepuoa MeHAETCH, Y4TO Npwu-
BOAMT k HecTabuneHOCTM nepuona u
YaCTOTh! FEHEPUPYEMBIX KonebaHni,

MonHan cxema reHepartopa, Ha KoTo-
pom wayyanace ero pabora, npueeaeHa
Ha puc. 2. Ha ocuymnnorpammax, npuee-
AEHHLIX Aanee, NUHWA XENTOro UpeTa —
dopma curHana Ha sbixone OGygepHoro
anemenTa DD 1.4, cuHero — Ha BepxHem
no cxeme sxogpe (BeiBoae 8) snemenHTta
DD1.1.

Ha ocumnnorpammax (pme. 3) nokasa-
Ha cdopma curHanos redepatopa bHes
peaucTopa R2 Npu HaNPAXEHWW NUTaHNA
8 B. BuaHo, 4TO B MOMEHTbI Nepeknioye-
HUA HANPSXKEHWE Ha BXOAE LNV Noruye-
CKUX 3NEMEHTOB KPaTKOBPEMEHHO npe-
BbllUAET HanpaxeHwe nutadua (8 B) w
MPUHUMAET OTPULATENbHBIE 3HAYEHWA Ha
BENUUNHY NAOEHWA HanpaXeHua Ha 3a-
WMTHBLIX OMOA3X, a8 Nepe3apraka KOHOeH-
catopa C1 HauMHaeTCca cO 3HAYeHWN, 3a-
BUCHLLMX OT NAAEHUA HANPAKEHWUA HA HAX.

Ecnn yBenuuuearte CcOnpoTuBneHue
peaucTopa R2 oT HynAa A0 OAHOW TpeTW
conpoTuenenns peanctopa R1 (33 kOm),
nepenag HanpaxeHws, nepeaaBaembiit ©
Bbixofa nHeeptopa DD1.2 Yepes koHaeH-
catop C1 Ha exon DD1.1, Bynert ymeHs-
LWATLCA HEe3HAYUTENLHO, MOCKONbLKY OH
OrpaHv4eH 3awnTHeiMW anogamn. byaet
HE3HAYUTENEHO W3MEHATLCA W Mepuoa
reHepupyemelx konebaHwia BocneacTene
M3MEHeHMs aByx (QakTopoB, ASNCTBYIO-
wmx "B pasHbie CTOPOHLI": YMEHbLUEHWUA
nepenaga v yBEAWYEHWUS NOCTOAHHON
spemedn. Korna ConpoTUBNEHWE pe3u-
ctopa R2 npuBnnanTcsa K OAHOW TpeTw
conpatuenexdma R1, 3awmTHbie Onoabl
NnepecTaHyT OTKPLIBATLCA, UX BIMAHWE Ha
nepuoa konebGanunia ncyeaner. Ha pwc. 4
npuBeaeHsbl OCUMANOrPaMmMsl na 3Toro
rpaHu4Horo Cny4as.



MosbiWeHne cTabnNbHOCTU HAaCcTOThl FreHepaTopa
Ha KMOMN-uuBepTOopax

C. BUPIOKOB, r. Mocksa

B ceoux paspaborkax paguoniobutenn Hepenko MCMONbL3YyIOT reHeparop, cobpaHHbiA Ha TPEx
nocnefoBarensHoO BKIOYEHHBIX MHBepTopax. CTabunbHOCTL 4aCcTOThl KonebaHni reHeparopa MOXHO

MOBBLICUTbL, BcCNun y4ecTsb ero ocobeHHOCTH.

Mpu pansHeWweM yBENUYeHWn CONPOTUBAEHWA pe3ucTopa
R2 nepenan HanpAXeHWA W NEPUOA KoNnebaHuid HAUHYT YMEeHb-
LWATLCH 3HaYMTENLHO ObICTPee. Ha pyuc. 5 npueeeHs 0CuMnnNo-
rpamMmbl 4na cayyas, korga R2 = 0,5R 1. Nepenaa HanpsxeHua Ha

Kewe 14 DD1 +

R1100 «

DD1 KSE1ES
C1 2700

Kews 7 DD1

Puc. 2

BXOA@ UEenu MOrMHecKMx 3NemMeHTOB NPUMEpPHO pasBeH OaHOoW
TPETW OT HAaNPAXEHWA NUTaHWa, HO Ha OCUWNNOrpamMmMe OH
HECKOMbKG MeHblle (kak U Ha puc. 4) U3-3a WYHTUPYIOLLEro

BIWAHWA BxOoaa ocuwnnorpada (ero BxoaHoe ConpoTHBNne-

F -
Hhe — 1 MOm). T e
Koraa conpotnenenwe pesuctopa R2 npubnwxaerca k —
CONpPOTUENEHWIO peauncTtopa R1, xapakTtep konebaHuii peako E— et
MEHAETCH, OHM CTAHOBATCA HEeYCTOWHMBLIMM. R2=50 kOm _.~~
Mepwuon konebanwii npn 0,3R1 < R2 < 0,8R1 maxHO pac- L~
cyuTaTh nNo hopmyne 275 || |
+ -
1 - R_; // T R2=1k0m
T=(R1+R2)-C1in T — (2) 2,5 ,_/"/ i i -
MoF )( HZ‘)' o ™
- 14— -~
Ut R1 il - R2 =33/ kOm
2,25 i

Qopmyna BuiBeaeHa ana obwero chy4as, korna nopor
nepexkmouerna Upge HE paseH NonosBuHe HANPAXeHua nura-
H1a Upyr. Tpr noporoBom Hanpsxeduud, pasiom 0,5Uqur,
chopmMyna ynpowaeTtcs

R2

R1

T=(R1+R2)C1in —

( R2 )

14+ —
R1

1+8

1,75

3rta dopmyna aaéT owunbky oTHOCUTENLHO @-nbi (2) meHee
2,5% npu 0,4Unpur € Unoe € 0,6 Upyr v okono 6,5 % npu
Unge = 0,33Unyr mnm Ungs = 0,67Unyy (BO3MOXHBIE NpeaentHbie
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PAAMO N2 9, 2018

Bonpocu: consult@radio.ru

OTKNOHEHUS NOPOrOBOro HanpPaAXeHus
no TEeXHWYeCcKoW AOKyMeHTauuwm Ha
KMOT -mukpocxembl), NO3TOMY 8K MOXHO
NONL30BATLCA NPaKTUYECKW BCerpa.

MNpu R2 = R1/3 dopmyna ynpowaerca
ewé bonswe:

T=2(R1+R2)C1In2 = 1,4(R1+ R2)-C1, (3)

T. e. coenagaet ¢ ¢-nown (1), a npwn
R2=R1/2

T=2(R1+R2)-CHn2 ~ (R1 + R2)C1.

Ha pwmc. 6 npueenekbl 3KCNepuMeH-
TANLHO NONy4eHHble rpadinki 3aBUCUMO-
CTW 4acTOThl FEHEpaTopa OT HanpaxXeHus
NUTaHMA ONA PA3NWYHBIX CONPOTUBNEHWIA
peauctopa R2 npu  GUKCMPOBAHHOM
conpotuenedHun R1 = 100 kOm 1 émkocTin
kKoHfieHcaTopa C1 = 2700 nd. PacuétHoe
3HavyeHue yactorel ana R2 = 33 kOwm,

BbiuucneHHoe no d-ne (3), pasHo 2 k',
4TO COOTEETCTBYET WM3IMEDPEHHOMY NpwW
HanNpaAXeHun nutaHns 4...4,5 B,

B Tabnuue npuseneHsl OTHOCWUTESb-
HBIE M3MEHERWA HacTOThl reHepauun Af B
NPOLEHTaX ONS PasnUyHbIX CONpoTUBAe-
HUIA peaucTopa R2 1 nameHeHnn Harnpsxe-
HUA MUTaHNA Unyr B Pa3NuYHLiX Npeaenax.

R2, |  AM%npuUnwnB |
kOm (3.4 3.5 [ 4..6 [8..12]
[0 |76 | 138 | 10.7 | 108 |
[ 1 [ 67 | 126 | 104 [ 102 |
33 | 25 | 54 | 59 | 103 |
50 | 36 | 76 | 7.8 | 157 |

Kak suaHo, Haubonblwni aphekT 8
noesilweHnu ctabunsHocTn HabnwopaeTcs
MPW Manblx HANPSKEHWAX NUTaHWS, Koraa
NafeHNe HanpsHKeHns Ha AUoAax okasbi-
BAET CYLLECTBEHHOE BAWAHWE Ha Nepwuoa

"TepMeHHOT 2" UINn TEPMEHBOKC
Ha MUKPOKOHTpoONnepe

C. CYPOB, r. Huxnnit Hosropopg

My3bikanbHbli MHCTPYMEHT "TepMeHHOT”, onucaHue KOoToporo
66110 onybnukosado 8 [1], MOX0X MO NPUHUKMAY UrPbl HA HEM Ha Tep-
MEeHBOKC, HO BOCITpOM3BOgWNT 3BYKHW B BHGE OTQE/IbHbIX HOT. OneiT ero
MCIONBL30BAHUS MOKA3as, 4TO CTabuNBHOCTb NPUMEHEHHOIO B HEM
MeToga perynupoBKH BbICOTbI 3ByKa 1 €ro rpOMKOCTH He[4OoCTaro4y-
Ha. PaccrosiHue OT pyK MCMONHATENs [0 3MEeMEeHTOB ynpaBneHusA,
Heobxoaumoe Ans MOonyYyeHus 3ByKa HYXHOW rPOMKOCTH U BbICOTbI
TOHa, OU{YTHMO MEHSNOCL B 3aBUCHUMOCTH OT MecTa YCTaHOBKH
MHCTPYMEHTAa, PAacOIOXEeHWA OKPYXaloLux ero npegmMmeros, cogep-
XKawmx MetTannnyeckne fetann, MecTa nogKaiovYeHns K aneKTrpuye-
ckoii cetu. [ToaTomy aBTop peLunn NPUMEHNTL ANS Ha3BaHbIX pery-
NIMPOBOK nHpaKkpacHseie garynku paccrtoaHna GP2Y0A21YKOF, npu-

MeHsieMble B pOoBoTOTEXHUKE,

HELHWIA BWM, HOBOINr0 WHCTpyMeHTa

nokasad Ha pmc. 1, rae Ha npason
BOKOBOI NOBEPXHOCTW KOPNyca BUAeH
Aatyuk seibopa HoTel. [latiuvk perynmpos-
K TPOMKOCTW YCTAaHOBAGH Ha /Neson
Hokoson nosepxHocTW kopnyca. Wc-
NonbL30BaH rOTOBbLIKM NnacTmac-
coebit kopnyc BOX-22 paame-
pami 250x190x79 mm. MHCTPY-
MEHT YyCTaHaBNMUBaKT Ha WTaTK-
se BENRO T-600EX ana ¢oto 1
BiaeokamMmep.

B 2014 r. komanpa B6-ro "B"
knacca MBOY "Nuueidr Ne 87
wm. J1. . Hosukoson”, B xoTO-
PO yuacTBOBaNd u MOA 004Yb, G
ONUCbIBAEMbIM  MY3blKabHbIM
WHCTPYMEHTOM 3aHAna nepsoe
MECTO Ha Hwxeropopckow ro-
POACKOW TEXHWYECKOW ONnM-
nwuanae WrkoONbHUKOB.

Kak BUOHO Ha NpuHUKMNnanns-
HOM Ccxeme puc. 2, 0CHOBa
YCOBEPLEHCTBOBAHHOTD MY3bi-

CH OT onucanHoro B [1] Tonbko Tem, 410
AHTEHHbI, konebBaTenbHLle KOHTYPSI,
LETEKTOPbI, GUNLTPEl W PErynaTopbi

YDOBHA CUFHANOB B HEM 3aMEHESHbI
MHMOPAaKPACHBIMIN AATYUKAMW AANLHOCTY
GP2YOA21YKOF (B1 v B2).

KansHOro WMHCTPYMEHTa OocTa- y
nace MNpexHedn — MUKPOKOHT- |Pue. 1
ponnep ATmegaB88-20PU (DD1), —
TAKTOBAR 4acToTa KOTOPOro crabunuan-
poBaHa kBapuesBbim peaoHaTtopom ZQ1
Ha 20 My, Hoeoe ycTpOWCTBO OTANYAET-

konebaruin. Ona Uy, o7 3 no 4 B uamexe-
HWE 4acTOoTkl paBHo 7,6 % npw oTcyTCTBUM
R2 n 2.5 % npn R2 = 33 kOm, T. e. ycTa-
HOBKA Pe3ncTopa YKasaHHOro HoMuHana
yMeHbLIAeT HecTabunbHOCTL B TRW pasza.
Mpu GonblweM HanpaXeHun nUuTaHus
acddexT o1 ycTaHoskn A2 cTaHoBUTCA Cna-
tee, a aAna R2 = 50 kOm peaynsTaT 3ame-
TEH NNLUL MPW MANLIX HANPMKEHNAX, a Npw
B0NbWVX HANPAXeHWAX HecTabunLHOCTL
YBENUYNBAETCH.

Mo peaynsTaram aKCNepuMeHTOB MOX-
HO COeNaTb CNeayIoWYD PEKOMEHAAUMID:
AN NOBLIWEHUA CTABUNLHOCTU HACTOTHI
rexHeparopa, cobpaHHoro Ha TPEX MHBEp-
Topax, cheayer NocneaosaTensHo ¢ Bpe-
MA3AAAI0WMM KOHLEHCATOPOM BRAKOHATL
Pe3nCTOP CONPOTHUBNEHMEM, pasHbiM 1/3
OT CONPOTUBNEHWA OCHOBHOMD BpeMA3a-
Aawouwero peavwctopa. 70T cnocob ad-
GEKTUBEH B CNYyHae Manoro HanpaxeHus
nUTaHus.

K& — M3 DPraHoB ynpasneHua ocTanuchb
NULLL BbIKNIOHYATEND NUTaHMA U PErynaTop
rPOMKOCTH. HO NOABMNOCH YCNoBME — Ha
pPaccTOAHMKM MeHee 0AHOrD MeTpa crpasa
OT MHCTPYMEHTA HE O0mMkHO DObiTh npepn-
METOB, CNOCOOHLIX OTpaxaTk uHdpakpac-
HOE u3ny4eHune.

Moka Kk partyduxky BeiGopa HOThl B1
WCMOMHUTENb He NOAHEC pyky Bavxe, yem
Ha 80 oM, HanpsxeHWe Ha BhIXOAE AaT4m-
K& CMLLKOM Mano n MUKPOKOHTPONNep He
dopmupyeT 38yKoBOIM curHan. C ymeHb-
LWEeHWEM PACCTOAHWS HanpaXeHwe Ha
BbIXOAE OaT4MKa pacTeT W CTAHOBWUTCH
AOCTATOHHBIM ANA (POPMUPOBAHNA CaMOn
BLICOKOW HOThI. (Mo mepe gansHerluero
NEUbNVXEHUs PyKn K OAaTHMKY Hanpaxe-
HWE NPOOoNXaeT pacTi, B COOTBETCTBUM C
HUM asydaT Bcé Bonee HU3KWE HOTHL.
Bcero MOXHO nonyunte 48 HOT 4eThipex
OKTAB (Manoi, nepeoi, BTOpoA W
TpeTsen). Mo cemb OCHOBHLIX U NATL MPO-
W3BOAHLIX HOT Kaxaou oKTaskl. [pwn yaa-
neHun pyku OT AaTyuka HOThlI 3By4aT B
ofipatHom nopsake. Yactora camon Hn3-
Kol HOTbl — 130,81 4, camor BuiCOKDR —
1975,5 Iy,

CuHycompanbHbIA BeIXOQHOW CwrHan
nporpammMa MuKpokoHTponnepa dopmu-
PYET MO NpuHUMNY Npamoro umdposoro
cuuTesa (DDS), onucanwe
KOTOPOTO BbIXOAWT 38 pPamku
cratbu. XKenaowmx noapobHo
o3HakomuTecs ¢ DDS oTcei-
naw K crathe [2], koTopas MHe
o4eHb nomorna B paspaborke
"TepmenHoTa 2",

CdopmMupoBaHHbie npo-
| rpamMmoit neBATUPa3pAaHLIe

OBOMYHBIE OTCHETHI CUHYCOW-
Abl NOCTYNAawT C 4acToToi
250 klM'y na Bwixogw PDO—
PD7 1 PB1 mukporkoHTDONNE-
pa no npepsiBaHUAM OT ero
Tainmepa T1. lMepevncnen-
Hbl@ BbiXOAbl COEAWHEHbI C
Bxofamu Mukpocxemnl LLAM
KP572MA1 (DA4), dopmupy-
IOLEeN aHanoroBbiil CUHYCOM-
AansHbln curHan 3apnadHon

MPUHLUN MCNONHEHWA MY3bIKANLHOTO
NPOM3BENEHNA TOXE Mano WM3MEHWNCH,
cTana npowle NpeasapuTebHas HaCTPOoM-

yactoTel. Yrobbl un3basutsch
0T HeobBxoAMMOCT WUMEThE MCTOYHKMK
OTpULATENBHOrD HanpPRXeHWs MUTaHu\,
NPUMEHEHA HETUMODBAR CXeMa BKNOYEHUA
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LIAM. HanpaxeHue +9 B ana ero nMraHua
nony4eHo oT WHTerpansHoro crabunuaa-
Topa DA2 c punsTpom C10C14L2C16C18.
O6paauosesim ans LAT cayxuT Hanpaxe-
Hue +3,3 B ¢ BeixoAa nHTerpansHoro cra-
6unuaaropa DA3, npoweguee 4vepes
duneTp C26C29L3C30C34.

C Buixopa 15 mukpocxemsi LLATT aByko-
BOW CWUrHan npoxoaut 4yepe3 GUALTP
C23RBC27, nogasnsiowmin criexTpaneHeie
KOMMOHBHTHI CurHana, nexauwwe B 0K-
PEeCTHOCTAX 4acToTkl €ro KeaHToBaHwe
(250 kW) M e8 rapmoHuk, 3atem depes
PerynaTop HavyanLHoit rpoMKOCTH 2BYKA
MOCTYNEeT Ha BXOLA MUKpocxembr YM3Y
TDA2003 (DAS), BKAIDYEHHON N0 TUMNOBOWM
cxeme, 3Ta MMKPOCXEMa yCTaHOBNEHa Ha
Hebonbwon TennooTeon. Harpy3skown
YM3HY cnyxut WwupokononocHas ouHamu-
yeckan ronoeka BA1.

B npouescce Wrpsl Ha WHCTPYMEHTE
WCNONHWTENE MEHAET TPOMKOCTbL 3BYKAa
NEBOW PYXOW, NOAHOCH €8 CBePXY K AaT4u-
Ky B2, ycTaHOBReHHOMY YYBCTBUTENLHON
MNOBEPXHOCTLIO BBEPX. YNpasneHue rpom-
KOCTLHO I'IpOM(‘.XOnH!’ Nno TOMY Xe NPpUHLK-
11y, 470 W BLIGOP HOT, NoKa UCNONHUTENL He
MOAHEC PYKY A0CTATO4HO BAKM3KO K NaTHM-
Ky, MOCTOAHHOE HanpaXeHne Ha erg Bbixo-
Ae HA3Koe W emy conocraenedHa MaKcu-

MansHas rpoMKoCTs 3sydanus. MNMpubnum-
Xaa pyky K 0arivky, MCNONHNUTENL CTYNEH-
4aTo ymeHblwaeT rpoMkocTb. Mpu 3Tom
NOCTOAHHOE HanpaXeHue Ha Bsixoae Aar-
YuKa, coequHeHHomM c Bxonom ADC4 muk-
POKOHTRONNEPa, KOTOPLIA CKOHGUIypupo-
sad kax sxopn ero ALM, pacTtér u ctyneqn-
MW YMEHbLLAEeT rPOMKOCTb. OTBOAR pyKY
OT NaT4vKa, MCNONHUTENL TAK Xe CTyneH-
4aTo yBENWYWMBAET MPOMKOCTb A0 Maxkcu-
MansHoW. Bocero peannaosaHo NATL Ypos-
HEWN rPOMKOCTH.

MporpammMa yMEHbLIABT [POMKOCTh
COBMIOM BNPaso (B CTOPOHY MNafwero
paspsga) undposeix KOLOB, Nogasaembix
Ha UAM. Coewr Ha oawH paz3psia pasHO-
CUMBHO AENEeHWI0 3HAYeHWA KOAA Ha Osa.
[Ans ymMeHblueHWs TPOMKOCTW A0 Camoro
HW3KOro yposeHa LDONXHBI l"‘FpOW30ﬁTl‘I
YeTblpe Taknx cOBWra, 410 COOTBEeTCTBYeT
neneHuio Ha 16.

Ana nHaAWKaUMK COCTOSHWA MHCTRY-
MEHTa B HEM NMEKOTCA NSTL CBETOAVNOA0B.
Ceetoauon HL1 curHannsvpyeT o TOM,
4TO YCTaHOBNEH MaKCcUMansHbIA YpoBeHb
rpomrocTu. Korga ssydamne sabnoxuwpo-
BAHO, BKMOYEH ceeTognon HL2. Ceevenne
ceeToamona HL3 nokasbiBaeT, 4TO UHCTPY-
MEHT BOCNPOMIBOAMT 3BYKM, 3 CBEYEHWE
ceeroamona HL4 curHanwavpyet o Tom,

4YTO [OCTUTHYTA Camas BbICOKas HoTa
(1975,5 I'u). CeeTonuon HLS Bknio4éH npu
HANVYMN NUTAKLWEro Hanpsixeuuna 12 B.
Tvnbl CBETOAMOA0B YKa3aHsl Ha cxeme.

CobpaH MHCTPYMEHT Ha MakeTHOr nna-
Te, nedatHas nnara ans Hero He paspaba-
Thiganacs. Ona ero nuradwa npuroneH
nobon cTabunuU3npoBaHHLIn MCTO4HWUK
Hanpsxenus 12 B, paccuntanHbii Ha mak-
CHMManLHLIA TOK HArpyaku He mesee 1 A.
MNposepeHo, 4TO OH MOXeT BTk Kak nu-
HEMHBIM, TaK 1 UMIYNBCHBLIM.

MNporpamma MUKpOKOHTPONEepa Hanw-
caHa Ha aabike accembnepa B MHTErpyupo-
BaHHOW cpene paspabotkm AVR STUDIO
4.19.730. Ons 3arpyaku konos u3 ganna
Termennot_vol DMS.hex B MWKPOKOHT-
ponnep Bwina vcnonk30BaHa NporpaMma
PonyProg2000. Ee okno Configuration and
Security bits 0ONXHO BLIMMSOETL, KaK noka-
3aHo Ha pue. 3. [porpammarop nooKno-
YalT K paszuémy XP1,

JIUTEPATYPA

1. Cypog C. TEpMEHHOT, MK TEPMEHBOKC Ha
MukpokoHTponsepe. — Pagwo, 2013, Ne 12,
c. 21—24.

2. Pupmko J1. HU3ko4acTOTHeIR reHepartop
CMHYCOMOANLHOr0 CUrHana ¢ waroM ceTkid
0,01 Ny, — CxemoTexHuka, 2001, Ne 2, ¢, 10—13.

Or pegaxymws. [Mporpamiia MAKDOKOHT=
ponnepa wmeercs no aapecy http://
ftp.radio.ru/pub/2018/09,/termnot2.zip
Ha Hawem FTP-cepaepe.
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ONA 3N1eKTPOHHbIX 6apabaHoB

A. EFTOLWLUKHWH, r. Pa3akb

370T MO4QY/Nb — OCHOBA 3/1EKTPOHHON YCTaHOBKH, MMUTHPYIOL el
Wrpy Ha NATH YAAapPHbIX MHCTPYMEHTax O4HOBPEMEHHO, NPUYEM BO3-
MOXHO [0 32 BapnaHTOB 3BY4YaHWs Kaxg[oro m3 Hux. Paspaborana
TakKxe KOMNbIoTepHaa nporpaMma, No3BoAaOLLan nepenporpaMmmm-
poBaTe MOGYNb, 3arpyXarte B Hero obpa3susl 3ByKOR, UCCNefOBaTh
CHUrHasbi, reHepyupyembie nafgamMmu — gaTtiukamu ygapos bapabartbi-
MM NanoyYKaMu, ¥ HacCTpanBarTb MOAYNb Ha ONTUManbsHoe o0bHapyxe-
HUe 3TUX yaapos. ABTOpP Ae/NTCS TaKkXe CBOMMM cooBpaXeHuaMmu o

KOHCTPYKYNM N3408.

A KycTuyeckas ynapHas ycTaHoBka —
/[ A0OCHOBA MHOXeCcTBa MY3biKalbHbIX
CTUNEn W HanpasneHnin. Ho MMEHHO C
bapabaramn Boanukaet HONwWwe BCero
CNOXKHOCTEN — WHCTPYMEHT rPOMOIAKNA,
TAXENLIA, CNOXEH B HACTPOWKE W noa-
asyqmeaHnn. Mnrorve nwbutensckue
My3bIKANbHbIe KONNeKTUBLI He MOryT noa-
80AUTE cebe nepeBoaky NONHOLEHHORA
AKYCTUMECKOW  YAapHOW  YyCTAHOBKMW.
HecmoTpa Ha TO 4TO anekTpoHHee Bapa-
GaHel KomnakTHee, nerue, ynobvee B
TRAHCNOPTUROBKE, He TPebylnT HacTpon-
KW 1 NOO3BY4KM, OHW NOKA HE HaxogaT
WMPOKOro NpumeHeHus. JocTynHbie No-
BuTensm anexTPOHHbLIE YAAPHLIe YCTaH0B-
KM — He HGonee yem Wrpyluku, OHW He
rnepeaatwT BCero MHoroobpasms OTTeHKO:
W KPAcoK 3ByKa, 4TO OAET aKycTuyeckas
YCTaHOBKA, MMET HW3KYID YYBCTBUTE k-
HOCTh, ManbIii AMHEMWHECKWIA AMaNa3oH n
CO3[aI0T NPU UMPE HeeCTECTBEHHLI OLLY-
weHus y ucnonusutens. KoHeuHo, cyule-
CTBYIOT W NPO(ECcCHoHanbHbie 3NeKTPOoH-
HbIE yOapHbLie WHCTPYMEHTEI, O4YeHb pea-
NUCTUHHO pearvpyioLive Ha yaaps nanoy-
KaM1 1M XOpoLWwo nepefanuive BapuaLmnn
3BYKA, HO OHW NIOBUTENAM HEOOCTYMHLI.

OT0ensHO CTOMT OTMETUTL, YTO Cepb-
€3Hble TPYOHOCTY COMpPOBOXKOAINT 1 Npo-
uecc OOy4EHMA WIPe Ha yAapHbIX.
MHCTPYMEHT 0BLEMHLIN, FPOMKWIA, NO3TO-
MYy 3aHMMATLCA WIPOIA Ha HEM AOMa Mano
komy ypaerca. lMokynka NpOCTeHbKOW
3NEeKTPOHHOR YASPHOW YCTaHOBKW, 4TOGL!
3aHAMAaTLCA B HayWHVKax, — He Jy4luni
BbIXOA. M3-38 HWU3KOW YYBCTBUTENBEHOCTK
N300 KONOTWUTL MO HUM MPUXOANTCA
[0BONLHO CUNBLHO, Tak 4T0 Bea NocTponkK
38YKO- 1 BUDpOM3ONMpPYIOLWLEro noauyma
npobnem ¢ cocegamu He nabexarts.

OTtmeuy, 470 camoe cnaboe mecTo
ANEKTPOHHON yRapHON YCTAHOBKW — 3TO
Tapenkn. Hacroawme akyctuyeckue Ta-
penku 3sy4ar no-pasHomMy B 3aBUCHUMOCTH
0T CWibLl yaapa v ero Mecra, HaknoHa
Nano4Kn 1 OT TOro, NNEeYOM WAK roNOBKOA
nanoykn HaHocuTcR yaap. [daxe uwicto
ANEKTPOHHASA My3blKa OXWUBAET, 3BYYUT
Honee WHTEPECHO W BbIPA3NTENLHO, ecnn
yOAPHAR NAPTUA CbirpaHa Ha akyCTuke.

Bo mHorux Chny4yanx yaa4Hoe pewleHme —
rubpunHas 6GapabGaHHasi ycraHoska, &
KOTOPOW OOHW U3 YAAPHLIX MHCTPYMEHTOB
aKycTuyeckue, a apyrue — aNeKTPOHHLIEe.
MBpuoHan ycTaHOBKA Nerde akycrude-
CKOB"Q, JaHUMAEeT MEeHbLLe MecTa, HamMHOro
yaobHee B nepeBoake W HacTpoWke, HO B
TO XK€ BPEeMA NO3BONRET nony4uts Gonee
XWBOW 3BYK, Y4eM HUCTO 3NeKTpoHHaA

yaapHan ycraHoska. [laxe npodeccuo-
HanbHbIE MY3biKaHTbl MOPOA 3aMEeHRIoT
yacTe DapabaHOB 3NeKTPOHHBIMW N3aaa-
MW, OCTaBNAS MAKeThbl HacTosuwmx Bapa-
BaHoB NuLLib ans suaa.

Mpepnaraemolin  38YKOBOW  MOAYNL
npenHasHa4yeH B Nepsyw oyepent ANA
pabotul B cocTase rubpuaHOn yaapHOn
ycranoBky. K ero sxopam nogxn4ant
0ATYMKWM YOAPOB (NPOMLILLNEHHLIE WAW
CaMOfensHbIe Nafbl 3NEeKTPOHHLIX Gapa-
BaHoB), Ha Buixoae oH GOPMUPYET 3BYKO-
BOW CUIHaS B COOTBETCTBUM C 3anUcaHHbi-
MW B namATh obpasuamn (camnnamm)
3Byka DapabaHos 1 nOOLIX APYrx yaap-
HbIX MHCTPYMEHTOB WK 3BYKOBbIX 3dihek-
TOR.
Mopayns Gyner noneseH My3biKaHTam-
nobuTensam B Ka4ecTBe ansTepHaTuesl 00~
porocToslmMmM HapabaHHbiM - MOAYNAM
NPOU3BOACTBA M3BECTHLIX Gupm. K Hemy
MOXHO NOAKMOYUTE NATE N3O0E, COOTBET-
CTBYIOLLME 3TUM NIOAM 3BYKW MOTYT 3BY-
YaTh OAHOBPEMEHHO. TPOMKOCTb 3BYHAHWA
nponopunoHansHa cune yaapos. Ncnoss-
30BaHWE ABYX aHanorMyHbIX Moaynen (oa-
Horo ona GapabaHos, BTOPOro ans rape-
NOK, 3arpy3mMs8 B HEro COOTBETCTBYIOLLWe
CaMMNLI) NO3BONAET CO34aTh MOSHOLEH-
HYIO BNEKTPOHHYI0 YAAPHYIO YCTAaHOBKY.

B otnmuve ot MIDI-koHnTponnepos,
NO3BONAIOWMX "UIpaTek” Ha yOapHBIX 4e-
pe3 KOMMNLIDTER C COOTBETCTBYIOLWWUMN
nporpammami (Hanpumep, Alesis Trigger
10 wan mobutensckas Megadrum), camo-
nenbHbi BapabadHHbin Moaoyns He 3aBw-
CWUT OT Opyrux ycTpowncTe. Komnsiotep
TpebyeTca nvllb 4nA 3arpyaku 0bpasuoe
3ByKa W YCTAHOBKW pexiMa asaniaa cur-
HANOR, NOCTYNaLWKMX C N3008.

Moagyne oThuyaeTca mManon 3anepx-
xon hopmupoeanus 3syka. OHa He npe-
sbiwaer 0,15 mc nocne pacno3HasaHwA
yaapa. [ina cpaeHeHun, TONLKO Nepena-
4a OAHOW KOMAaHObI MO CTAHOAPTHOMY
MIDI-uxTepdeicy (Tpu Harta co cropo-
ctoio 31250 boa) 2aHvmaer 1 mc, npwn
noaxnosernn no USB aanepxka ysenw-
YMBAETCH ELLUE HA MUANNCeKYHAY, 3 nanee
TPATUTCH AONONHUTENLHOE Bpems Ha
3anyck 3ByKa, 3aBUCALLEe OT NPOU3BoLM-
TeNLHOCTW KOMMBIOTEPA W ero 3BYKOBOW
KapThbl.

OcHOoBHblE
TeXHW4YecKkMe XapakTepucTUKKn

Yucno BxonoB ANA nNanoB
OOHOZOHHBIX . . ovvnenianin. ..
BBYXIOHHB o o/ 47s 5s e o ais sia 175 570 1

Yacrora onpoca kaxnoro
nepa, kM4 . ......................5
3anepxka redepaunm 3syka
nocne yAapa, MC . ............. 0,15
XapakTepucTtukum CUHTE3upo-
BaHHOr0 38yKa:
PasPAAHOCTE &+ . v ov .. 16 (cTepeo)
HacToTa KeaHToBaHua, KMy . ... .. 40
YMCNO KaHANoR NoOANMGOHUK . . . . .. 5

pPas3pANHOCTL PEryAUDOBKU
YPOBHE CMeLLMBaHUA 3By
KOB

MmeoTcs BXOMO, BHEWHero MCTO4HWKA
3BYKOBOIrQ cvurHana, cMmewwneaemoro c
CUHTE3NPYEMbIM 3BYKOM, W BbIXOA Ha ro-
nosublie cTepeoTenedoHsl. [na HacTpoii-
KW MOAYNA W 3arpysky 8 Hero obpaauos
3syka HeoDX0gMMO coefunHeHne C pasb-
émom USB komnbioTepa. Bo Bpema nrpsl
coefvHeHe C KOMNbTepoM He Tpeby-
eTcH.

MutaioT Mmoayns Hanpsaxewwem 5 B or
paawéma USB wunw Hanpsaxedvem 6...12 B
OT BHELWHEro ucto4Huka, Norpebnaemsiin
TOK — He Gonee 100 mA.

Mopaynb He COAePKNT A0POroCTOALLIMX
WK geduuUnTHLIX AeTanei, YacTb KOMNo-
HeHTOB npuobBpeTeHa B pagvoMarasuHe,

HacTe — 4epe3 WurepHert. MpuHUumnmn-
ancHas cxema mMoayns waobpaxeda Ha
puc. 1.

"Cepaue” ycTponcTea — MWUKPOKOHT-
ponnep DD1 PIC18F25K22-|/P. 310 Haun-
Bonee ckopocTHoi (16 MIPS) 13 sBocemu-
paspsfaHbiXx MukpokoHTponnepos PIC.
Mpumenerne Gonee MeaneHHOro MUKPo-
KoHTpOnnepa notpeboeano Obl NoHWXe-
HWUE HacTOTel OWCKpeTu3aumn 3BykKa, 4To
HexenarensHo. beicTpeie 16-paapsagHbie
MUKPOKOHTPONNepsl cemencrTea PIC24
(a0 70 MIPS) HenpumeHWMbl, Tak Kak y
HAX CNVLUKOM HM3Kan CKOPOCThL WHTEep-
denca SPI (ve Gonee 10 MBuT/c), uc-
NONB3YyeMOoro gnsg CBa3an C NnaMmATe, xpa-
HALLeH 06pasUbl 3BYKOB.

37a NamaTe NOCTPOEHA HA MUKPOCXe-
Max aHeproxesasncimon FLASH-namaTr
DS1 v DS2. 3pecs QONYCTUMO WMCNOSb-
308Bath OOHY WKW OBE MWUKPOCXEMbl
W25Q128FVSG (no 128 M6ut kaxaan).
OHu ob6ecneuvBaoT BLICOKYID CKOPOCTh
O0CTYNa, 4TO O4eHbL BAXHO ANA nonndgo-
HWYECKOrD BOCMPOM3BEAeHus 3BYKa.
BO3MOXHO NpyUMeHeHue MUKpocxem na-
MATH MeHblwero obvéma (W25Q64 wnn
W25Q32).

Mukpocxema DA3 — AByxkaHanbHLIA
16-paspanruin LIAT, 3BykoBOM curHan c
BBIXOOA KOTOPOro noctynaet Ha HY Ha
mukpocxeme DAT, 3atem ero OonNonHu-
TenLHO younueaet mmkpocxema DA2,

Curvanel ¢ napos "Bass”, "Tom-1",
"Tom-2", "Tom-3", "Snare-2-zone" nocry-
MawT Ha BX0aHbIE THe3na XS5—XS1 v aa-
nee yepes PHY RBCE—R3C3 ¢ 4acToTon
cpe3a okono 4,5 kluy Ha exonskl AU Muk-
poxotTponnepa DD1. MukpokoHTponnep
noo4YepenHo onpatumeaeT BeiX0Ob N3008
(vacToTa onpoca Kaxnoro kadana —
5 k). MNpw NpesLILeHW CUrHANOM 3aaaH-
HOro NOPOra BLINONHAETCH OUEHKa amn-
AUTYOBI MMNYNLCA W 3aNYCKAaeTCH BOCNPO-
nasefeHne COOTBeTCTBYIOLLero camnna,
XPAHALLErocs 8 MamMaTH yCTPONCTEA.

Ana BocnponaeeneHus 3syKa MUKPO-
xoHTponnep 40000 pa3s B cekyday 4vTaer
no uurepdency SPl oTc4eThl cCUrHAN0B N3



mukpocxem namaty DS1 w DS2, auyumc-
NAEeT CyMMY OTCHETOB OLHOBPEMEHHO
BOCMPOM3BOAMMLIX CIMMNNOB B COOTBETCT-
BUW C 33AaHHLIMK YPOBHAMKM rPOMKOCTI 1
BbinaeT ee no SPI Ha LIAN DA3.

Yepea paawveém XS7 "Music In" Ha MO-
[ynb NOAAI0T BHELWHWIA 3BYKOBOW CUMHEN.

NepemeHHbiMn peanctopamu R21 "Music
volume” n R22 "Drums volume” perynu-
PYIOT YPOBHM 3TOr0 CUIrHANE W CUHTE3WPOo-
BaHHOro mopynem aeyka Bapabanoe. C
ABVXKOB 3TWUX PE3UCTOPOB 3BYKOBOW CUr-
Han nocTynaer Ha CyMMaTtopkl U3 peauc-
Topoe R28—R31, satem ero gononHu-

TeNsHO ycunueaeT caeoeHHslin OY DAS. K
ero BbixoAam NpUcoenMHeHsl Nnapannens-
HO BbIXOAHbIE padtemel XS59 n X510, eniee-
AEHHBLIE Ha NULEBYIO U Ha 3aAHI0 NaHenu
xopnyca. 310 NO3BONAET NOAKNIDYUTE K
MOAYNIO OQHOBPEMEHHO U rONOBHLIE Tene-
¢hOHBI, ¥ BXOAHOKW kabens BHewHero YM34.
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Wutepdeinc USB (po3etka XS6 v mo-
Ayne A1) cnyxut ans 3arpysku 8 Gapaban-
HBIA MOAYNbL 06Pasuoe hopMUpyemblx
3BYKOB, YCTaHOBKW ero napameTtpos, 06-
HOBNIEHWA MPOrpaMmMbl MUKPOKOHTpPONSE-
pa. JononHUTENbHbLIA NocneaoBaTeNbHbIA
NopT MUKPOKOHTpONnepa, nuHun TX2 u
RX2 koTOpOro BuiBeAeHbl Ha pasbém XP3,
MOXHO MCNONL30BATL ANA PaCLIMPeHns
BO3MOXHOCTER Moaynsa.

KHonkamn SB1—SB3, BoiBegeHHbIMW
Ha NUUEBYID NaHens MOoAyns, nepeknio-
“aIoT BapyaHTel ero 3ey4anma. Ana wHoun-
KaumK pexuMoB paboTel cnyxar csero-
anopsl HL1—HL3.

bBapabaHHblin mogynb paboTocnocobeH
Npwu HanpsxeHun nuTadua ot 6 no 12 B,
nopasaeMom Ha pasvem XS8, MHTerpans-
Hbi cTabunuzarop DA4 noHnxaer ero go
3,3 B ana nuraHwa MUKPOKOHTpOnnepa
DD1, mukpocxem namatu DS1 v DS2, a
Takxe (4epe3 dunstp R39C32C37) muk-
pocxemii LIAT DAS.

MOXHO NUTaTe MOAYNL WU HANPHKEHW-
em 5B o1 paavéma USB (XS6). Ouons VD1
w1 VD2 agTomatnyeckm BelGrpaioT TOT Me-
TOYHWK, Hanpsxkeuue KoToporo Bonble.
Henutens Hanpsxenua R3BR25 dopvn-
pyeT HanpRxeHwe "BUpTyansHoro Hyna"
ans OY DAL, DA2, DAS.

KoucTpykumnsa monyns Geina paspabo-
TaHa ucxons W3 ero cbopku B CTaHoapT-
HOM NNACTMAaccOBOM KOPNyce pasmepammn
140x110x35 mm. HepTéx neyaTHeix Npo-
BOAHMKOE OCHOBHOWM NEYATHON NNaTthLl pas-
mepami 130x103 mm nokazaq Ha puc. 2.
Cxema pasmeligHia 3NeMEHTOR Ha Hell —
Ha puc. 3.

KoHTakTHble nnowanku, obo3Ha4YeH-
Hble Ha cxeme OykBamwm a—H, Ha nnare
COEOMHEHB! NONAPHO MeYatHeIMKu nepe-
Mbl4kami. Ecnum, ogHako, ynanute sTu
nepemblHkn, TO K yKadadHbiM Nnolaagkam
MOXHO MOAKMIOYNTE, KAk NOKasaHo Ha
CxemMe puc. 4, NepemMeHHbIe peancTopsl —
DYYHbIE (B AONOAHEHWE K NPEayCMOTpeH-
HbIM B NporpaMmme MUKPOKOHTponnepa)
PErynaTOpLl YPOBHEN CUrHANOB, MocTy-
naiwmx c BapabaHHbix Na008. 3TK peauc-
TOPL! PA3MELLAIOT HA OTAENLHON NEeYaTHON
nnate (puc. 5), PacnonoOXeHHoW Hag
pagbémamm XS1—XS5 Ha Tpéx croiikax n
COEAMHEHHON ¢ OCHOBHOW NNATOW Napammn
WTLIPL-THE3A0 OT NOAXOOALUMX pPasdb-
émoB. bapabanHbivi MOoayns B cbope noka-
3aH Ha purc. 6.

MepexoaHuk USB-COM — nwboi ¢
yposHamun TTL (3,3 B) n obecneunsaowmi
ckopocTte 806400 Bon. PakTvyeckn npw-
roaHbl LWHMPOKO pacnpocTpadéHHsie nepe-

XOOHWKA HA OCHOBE Mukpocxem PL2303,
FT232 n ap. ABTOp MCNONb308an Nepexoa-
HuMK ana Arduino Ha Base PL2303. MNepe-
XOAHVK pasMeLLEH B KOpnyce YCTPOWGTBEa,
WTaTHeM paasem nepexogHuka USB-A
yaanéd, a BMecTo Hero NoaKI4EeH CTaH-
LApPTHLIM ANA BEAOMBIX YCTPOWCTE Pa3bém
USB-B.

Mpwu Hanpaxenuy nutadma 9..12B 8
MOOYNE MOXHO VCNoNL30BaTtk Nobeie QY
WWMPOKOTO  NPUMEHEHUS,  Hanpumep
JRC4850. MNpu nuTaHwM yCTPOWCTBA OT
WCTOYHMKA HanpsaxeHwem 5.7 B wnu o7
USB-nopTta kOMNLIOTEPA XenatenbHo
npumenuTs QY rail-to-rail, Hanpumep
TS922, 4yTobbl YMOLHWTEL BLIXOL ANS NOQ-
KNIOYeHWA ronoBHbix Tenedodos. Takxke
MOXHO npumeHnTs MCP6002 — 3710 5Ko-
HOMUMuHBIM "rail-to-rail” caeoenHwin QY, Ho
B CAYYEE Bro UCNONL30BAHUA HANPAXEeHWe
MATAHWA He JONXHO NPeBbilwaTs B B,

LLAM PTB211 wnpoxko pacnpocTpaHen,
NEWER, ero 4acTo NPUMEHAINT B pPaanuy-
HOW annaparype, Hanpumep, B KOMMbo-
TepHeix CD/DVD-ROM. 3amennTs ero
MOXHO apyrum 16-paspagHeim UAMN ¢
wHTepdencom SPI.

B kadectee XS1—XS5 npumeHeHbl
BNavBaemeie B Me4aTHylo nnaty rHesga
ST-0085-04 nopg wWTeKkepsl AuamMmeTrpom
6,3 mMm. Mx MOXHO 3aMeHnTb mobbimu
aHanoOrM4HLIMKA. Ecnu He npegnonaraeTcs
WUCNONL30BaTL BTOPYIO 30HY manaro Gapa-
6ana, Bce atu rueana moryt BulTe MOHO-
puyeckmu. Ecnn coBMECTUMOCTL C NPO-
MBILUABHHBIMYU N30aMN 3NeKTPOHHLIX Ba-
pabavos He TpebyeTcs, MOXHO UCNONb30-
BaTb rHE3aa W Opyron KOHCTRYKLWA.

Méapna XS7, XS9, XS10 — ST-033 nog,
wrekeps: guametpom 3,5 MM nnv apyrue
aHanornyHbie,

Cobpas moayns W ybeavsBwWCh B
OTCYTCTBMM OWMDOK B MOHTaXE, Cneayer
noaate Ha Hero nuTadHwe WU NpoBepuUTh
HanpsixeHdne +3,3 B Ha Boixoge crabunn-
3atopa DA4. Hanpsxerua B To4ke "BUPTY-
ansHoro Hyna" OY Ha konpeHcatope C27
u Ha Buixogax QY NonxHbl BbiTe PaBHb
NONOBUHE HanNpRXeHws NUTadua, NocTy-
naowiero ¢ paseémoe XS8 wnm XS6. Ha
sbixonax LIAM (esigoab 6 1 8 mukpocxems
DA3) HanpsxeHwe gonkHo GbiTe OKONo
+1,7 B.

Dns CKMKHeHnA NOBPEXOeHNA yCuan-
TENA ¥ aKyCTUHECKMX CUCTEM He cnenyet
BK/MOYATH MOAYNb, CORAMHEHHBbIA ¢ YM3Y,
npy BKAKOYEHHOM younuTene. Ero HyxHo
BKNIIDYUTL TIEPBLIM W NWWL 3aTEM BKIO-
HTe yCUNUTENb.

Kronka SB1 nozsonaer GuicTpo nepe-
KIMIO4aTh BAPWAHTHI 3BYYEHUA MOLYNS, KO-
poTkoe Haxatue nepebupaer TpU [0C-
TYMHLIX BAPUAHTA, 3anN0XeHHbLIX paHee B
nporpammMe Ha komneloTepe. Ecnu He-
06X0AMMO MNOMEHATE 3BYKKW B BLIOpaHHom
xHabope, anutensHoe HaxaTtue (Gonee
2 c) Ha kHonky SB1 3anyckaeT pexmm
Ha3Ha4YeHus 3BYKOB, BKMIOYAETCA CBETO-
anon HL1. MNpw aT1om BeiGop HacTpaveae-
MOro nagda NPon3soaMTCH yOoapom nanoy-
KM NO Hemy, a nanee kHonkamu SB2 n SB3
ebibupatoT asyk. Npw ynape no nagy w
NPy HaxXaTuAX Ha kHoNKK SB2 1 SB3 3By-
YUT TeKYLWWA (HasHaueHHLIM Nany) 3eyk.
3710 moxer GuiTe MobOA 3BYK M3 yucna
3arpyXeHHbIx B namsate mMoayna. AWa-
NOrMHHO 3a0AK0T 38YKW OCTaNBHbLIX NAO0B!
yoap no nany eeibupaer ero ans Ha-
CTDOMKW, KHOMKaMK BLIGUPADT COOTRETCT-
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MUYECKUMIA AMana3oH Urpesl, OT
camoro TUXOro OO camoro
rpomMKoro 3eyka. B Hekoto-
pbix Cnyyasx ObiBAET HYXHO
BbIPOBHATL NPOMKOCTbL 3BY-
KOB, HANPUMEP, NPK DICTPOIR
wrpe na 6onbwom Hapabane.
B vakux cny4asx 4yscTeMm-
TEeNLHOCTL 33nal0T Bonee Bol-
COKOA,

Ceetonuon HL3 curnann-
3VpyeT O neperpyske no
exony. OH BKNIOYAETCH, BCAN
ypPOBEHL CUTHana xots bl oT
0OHOro N3Aa AoCTWUI Makcu-
ManNLHOro 3HaveHus. 310 no-
3BONSET OUEHWTL, BEPHO NW
YCTAHOBMEHA YYBCTBUTENbL-
HOCTb N3O0B.

Mo ymonuanuio 3afaHsl
ONTUMANbHLIE  MapameTphbl
aHanuaa CWUrHance naaoe,
W3MEHATE KOTOPLIE MOXEeT
noTpeboBaThCs NUWb NPU
NOXHBIX cpabaThiBaHUAX MO-
nyns, BbI3BaHHbLIX B3aVMHbI-
MU rnoMexam nagoe, v npw
o npebesre HepaBHOMEPHO Ha-
TAHYTLIX  H3 Nafgsl  nnac-
TUKOBLIX CETOK. Perynuposky
3TX napaMeTpoe ynobHo
NPOM3BOANTE B KOMMBIOTER-
HOW nporpamme, otoBpa-
KADLWEN WX BCE, HO 4ACTh
PErynvupoBOK BO3MOXHA W
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AnuTtensHoe HaxaTtue Ha
KHONKY SB2 BKNIOHYAET peXUM
nporpammHon  HacTporkKK
YYBCTBUTENBHOCTA N3nos, O
HEM CUIHANU3IupyeT ceeTo-
avon HL2. BwbupawTt nag
ONst HACTPOMKM yaoapom na-
NOYKK, PErynupyioT YyBCTEM-
TEeNbHOCTL HaXaTWUAMKU Ha
kHonkn SB1 (Mensie) n SB3
(Bonbwe). Buixon wa pexn-
Ma — ONWTENLHOE HaxaTve
kHonku. lpu atom ceeto-
ovon HL2 racHeT.

OnurensHoe Haxarue Ha
kHonky SB3 sxnwouaet pe-
KUM  YCTAHOBKN MUHUMANb-
Horo nopora cpabatkiBaHus
U] Napos, O YEM CUrHANM3UPYET
ceetoguop HL3. Ycravoska
noporos cpabarbiBaHns Mo-
xer noTpeboBarsLCA NPU 3Ha-
HYUTENEHOM BAWAHWUKW YOAPOB
no OgHUM N3AaMm Ha apyrue
napsl. Yeenwduegas nopor,
MOXHO YCTRaHWTL 3TO BAWUA-
Hue. Perynuposky BEINOA-
HAKDT HaXaTAMK Ha KHOMKW
SB1 (meublue) v SB2 (6onk-
we). Buixon na pexuma —
LAvTensHOe Haxatne Ha oa-
HY N3 3TUX KHONOK. [pK 3TOM
racHeT ceeToamon HL3.
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BYIOWMI emy 3ByK. [nvTensHoe HaxaTtne
Ha kHonky SB1 Bblgoaut moayns w3
peXuMa nporpamMmupoBaHna TeKywero
HAPMEHTa 3BY4aHWA MOOYNH, M3MEHEHWE
LPYrvx OBYX BAPDWAHTOB BLINOMHAIOT aHa-
NOrMYHO.

HyBCTBMTENBHOCTL KaxXaoro nana pe-
TYAUPYIOT NepeMeHHbLIMU PeancTopamu
R1—R6 (cm. puc. 4) Tak, 4Tobel camomy
CUNBEHOMY YASPY COOTBETCTBOBAN CambiiA
rpomkmin 3syk Gapabada. 3710 no3gonuT
NONy4nTs MakCMMansHO WWPOKWIA AuHa-

KoHcTpykuuu napos
u BapabaHHOIi YCTaHOBKK

Ona "koHuepTtHoro rubpupa” xena-
TENbHO, KOHEYHO, npumeHuTs BapabaH-
Hble NM3asl W pamy npouasogceTea Roland
wnn Yamaha, [Ona nomawsen yaapHow
YOTaHOBKYW, K BHELWHEMY BULY KOTOPOR He
npenbLaenaeTca ocobeix TpeGoBaHWA,
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nafbl W pamMy MOXHO M3roTOBWTL CaMO-
CTOATENEHO.

Manw manoro GapaGana n TOMOB Ae-
nawT w13 daHeps TONWWMHOW 12 MMm.
dopma Nana MoxeT OuITh NPOU3BONLHOR,
mHe yaobHo OGbino caenatb WX BOCLMW-
rpaHHbiMy. [1Ba BOCBMUrpaHHMKa, B O0HOM
W3 KOTOPLIX BLINWNEHO OTBEpCTHe, coenu-
HAIOT MexXAyY cOBOM kneem 1 camope3amu,
YnapHas membpana moxeT OeiTe caenaHa
W3 TEKCTOMMTA MW CTEKNOTEKCTONMTA TON-
twuHon 1...1,5 MM 1 npyUkpennexa K Kopny-
cy nana. Brewnsa "yoapHan” nOBePxXHOCTL
membpaHbl OKNeeHa NUCTOBOW PEe3nHOM
unu nobeiM ApyruM MNOAXOAALLMM MaTe-
pVIANoM, 3arnyLluaiowWwnm 38yK yaapa. Takve
Nafbl 0BbLIMHO HA3LIBAKDT XECTKUMIW WAK
PE3NHOBLIMKM, TAK KaK OHW [OBONBLHO LUYM-
Hbl U CO3AAI0T KECTKY 0TAAYy Nanoyku,
HEe CBOWCTEEHHYIO HacToawemy bapabauy,
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LOns dopmupoBanns curhana ypapa
yooGHO MCNOonNbL30BaTh OMCKOBLIE Nbe30-
anemMeHThl. B knaccuyeckon, camon npo-
CTOM KOHCTRYKUMW XECTKOro nana Nee3o-
BNEMEHT NPUKNEUBAIOT B LEHTPE yaapHOW
memBpaHbl, KaKk NokasaHo Ha puc. 7.
Xota nofobHLI Nap KNaccu4eckoro
ucnonHenua snonHe pabotocnocoben,
CWrHane!, CHUMaeMele C Herg, nokasaHsl,
Hanpumep, Ha puc. 8 u puc. 9, HeynoB6-
Hel B 0BpaboTke, oueHka nx amnauTyasl
(1. e. cunel yaapa) cnoxda, Tpebyer yee-
NUYEHHOW ONWTEeNLHOCTW adHanua3a, 4710
NPUBOANT K YBENUHEHWIO 00LILeR 3anepx-
Kl Cirdana. anQMHB B ABHO BblpaXeH-
HOM peaoHaHce memOpadbl Naga Ha
yactoTte okono 270 Tu.

{Oxonyanue cnegyer)

JUCTaHUMOHHbIe KypChi OBy4eHUs
NpPorpaMMMpoOBaHNID MUKPOKOHTPONM-
nepoe STM32, AVR, Arduino, PIC,
STMB.

3aHATUA NPOBOAATCA MO INEKTPOH-
HOW NOYTE UNK G NOMOLLBIO NPOrpam-
mbl Skype. OByyeHune MoxeT OwiTh
HEMNPasieHo Ha peleHne CToALen
nepea samu 3aauqu,

www.electroniclab.ru/courses.htm

T. +7-912-619-5167

BOns Bac, paguonwoburenn!

PAOWO snemenTtsl, Habopel, maTe-
puanbl, KOPNyca — HanoXeHHbIM nna-
TEXOM.

OT Bac — onna4eHHbii KOHBEPT 418
karanora.

426072, r. Mkesck, a/a 1333.

WM 3ununaros P K.

Ten. 8-912-443-11-24,

rtc-prometej@yandex.ru




CBeTOoAMOAHBbIN CBETUNBHUK

C perynmpyemMon ApKoCTbIO
M. IO4UH, r. Ypa
'; | peanaraemMslit CBeTOAUOAHLIA CBE-  HWA, HANPDWUMED, NPY NPOCMOTPE Tenesu-

| TUALHKMK BbiN MAroTOBNEH ANA GOHO-  30pa, WAW ANA OCBEWEHUA KNasuaTypbl
BOW nNoAcBeTkr HebBOoNbWOro nNoMewe-  KomnslTepa. MmasHbimMm BeiNK NpocToTa,
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HafEXHOCTL, ranbBaHWHecKan pa3BAaka
OT ceTw (a 3Ha4unT, 6eaonacHocTs) U cTa-
BuneHLIN TOK Yeped CEETOANDALI Mpu
WAMEHEHWAX HaNPsKEeHWs B MNWTAIOLWER
CeTH (a 3HaYuT, A0NroBeYHOCTL). Macco-
rabapuTHbIe XapakTepucTukn Beinu 0TOo-
AOBWHYTEI HA BTOPOW nnax.

B peaynkraTe noaysuncs CBeTUNLEHUK,
cxema KOTopOoro noxkasana Ha puc. 1. Ha
mukpocxeme DA1 AMC7140DL noctpoen
METOHHNK cTabunLHOro TOKa 4epes cee-
Toguoasl EL1—EL32, Ha TpaHaucTopax
VT1 1 VT2 cobpad mynsTMBMBPATOR, U3-
MEHSAR CKBaXHOCTb MMMNYNLCOB KOTOPOTOo,
MOXHO Perynuposats APKOCTb CBEYEHUR
cBeToanoaos. UTaeTca CBETWUNBHMK OT
cetn ~230 B vepea TpaHchopmaTop T1 —
T10-220-50, npUMEHRABLIMACA B KanbKy-
naTope "OnextpoHuka MK41". Ero obmot-
K1 HAMOTaHbl Ha marHatonposone UM
10x25. OuopaHsie moctel VD1 n VD2 Bhi-
NPAMARIOT NepeMeHHoe HanpskeHe BTo-
puyHelx 06MOTOK TpaWwcgopmartopa, a
kongercaTopel C2—C4 crnaxwvsaoT Bhi-
NPSAMNEHHOE HANPAXKeHUe.

CyMMapHOE HanpsiXeHne AByX Bbinps-
MuTEnen nuTaet ceetoanoak EL1—EL32,
a ero 4yacTh, cTabunuanpoBaHHas cTabu-
mutpoHom VD3, nuTaer mukpocxemy DAT,
MyneTnanbpatop Ha TpaHaucTopax VT1 u
VT2 nuTaeTca TONLKO HaNPRXEHWEM OKO-
no 4,5 B, BeINPAMNEHHLIM ANOAHBIM MOC-
Tom VD2.

Mukpocxema AMC7140DL npegcrae-
naet cobou apaisep AN\ NUTaHWA CBeTO-
Anoaos ctabunbHeiM Tokom A0 700 mA.
Tok 3anai0T BHELWHWM PE3UCTOPOM, B pac-
CcMaTpMBaEMoOM cniyyae peauctopom R4.
Ho HeoGxoammMo NOMHWUTE, 4TO Hanpaxe-
HWe, nopgaBaeMoe Ha Lenoyky CBeTOauO-
008, OOMXHO MPEBLIWLATE HOMWHANLHOE
HaNpAXeHWe LLIeno4k1 CBETOAMON0E NNLLL
HA CTONLKO, CKOMNLKO HeoBxogumo ansa
nognepxanna crabuneHoro Toka vepes
CBETOAMOLLI NPW CHWXEHWA HaNDRKXEeHUs
nuTanus. 310 ycnosue BaxHo cobniogars
AR CHWKEHWA MOLLHOCTK, paccemnaaemon
MUKPDOCXEMOW, Tak kak oHa paboTaer B
HEMNPEPLIBHOM pexvmMe.

Bxoa OE cnyxwt Ana BKNOYEHWUA W
BhLIKMIOYEHUA TOKA Yeped MUKPOCXEMY.
Ero sxnio4atT BLICOKMM YDOBHEM Hanpsa-
*eHus Ha aTom Bxoge (ot +2 B pmo
+12 B), @ BbIKMOHAIOT HU3KUM YPOBHEM
(otO0B no0,8B).

Ana mukpocxemsl AMC7140DL pony-
CTUMO HanpsxeHue nutasva or 5 Oo
50 B. Uens REVD3 nogaepxneaet ero Ha
aonyctumom ypoede 47 B npwn namene-
HWW APKOCTU CBEYEHUA CBRTOANOA0E MK
npwn o6pbiBe HArpy3Ku,

MynsTuBuGpaTop cobpaH No TMNOBOWA
cxeme Ha asyx Tpanawctopax KT3107A
CTPYKTYPB! p-n-p. CKBaXHOCTL FeHepun-
pYeMIX UMMYNLCOB PEerynvpyioT nepe-
MEHHbIM peancTopom R3. Mynbtmvswb-
patop "nepeeepHyt”’, 4Tobbl NONY4NTh
fonee ObicTpbie HapacTawwwe nepena-
Okl UMNYNLCOB Ha Bxoae OE MUKpOCXemMbl
DA1, oTKpbiRAIOWMWX €8, 4TO NO3BONAET B
OQHOM W3 KPanHUX NONOXEHWA Pe3ncTo-
pa R3 pobuTeca NoOYTH CTONPOLUBHTHOIO
koachdULMEHTA 3aNONHEHWS MMNYNLCOB
TOKa 4epe3 CBETOAMOALI U MakCUMaib-
HOW APKOCTU WX CBEHEHNA.

MNeyvatHas Nnarta CBeTHNLHWKA NOKa3a-
Ha Ha puc. 2. OuogHbin moct VD2, koH-
nexcatop C3 » mukpocxema DA1 pacno-
NOXEHsL! CO CTOPGHLI NEYaTHLIX NPOBOM-
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HWKOB, kak nokazaHo Ha puc. 3. Pspom c
MUKPOCXeMOM OCTasneHda nnowanka
honern, Kk KOTOPOW NMPUNanBaT Tenno-
oTBOAAWNIA driaHel, MMKDOCKEMbl. Taxkan
o DAY

o

=]

o
s}
-]
B a

xe nnouwanka ocrtaeneHa W Ha NpoTUBO-
NONOXKHOW CTOpOHe nnatel. [na nyswero
TENNOBOr0 KOHTaKTa OHa COeAMHEeHa C
NNOWanKon Ha CTOPOHE NeYaTHeIX Npo-
BOAHWKOB HECKONBKMMK MPOBONOYHEIMK
nepemMbiykamn unu nNucToHamu. Ha aroi
nnowanke (CO CTOPOHLlI neTanein) ycra-
HOBNEH 4epe3 Cnoi TennonposoAALLen
nacTel pebpucTLii TENAOOTBOM.

Ecnw nnara n3rotosnexa ua marepma-
na, $onbriMpoBaHHOro TONLKO C OOHOW
CTOPOHBI, MOXHO K NANoWanKke co CTopo-

Hbl ME4aTHBIX NPOBOOHUKOB NPpUNasTb
noaocy AWCTOBOW Mean  TONWWHOW
0,5 mm, oBOrHyE e Kpai nnarte, cae-
nate MeAHyio NNoWaaxy v Ha CTOpoHe
peranei, a Ha Heé ycTaHoBWTb TENNo-
oTBOA.

OkcnaHbie konaexcartope: C2 — anio-
MWHIEBLIN UMMOPTHLIA, C3 — TaHTano-
BbIA  ANA  NOBEPXHOCTHOr0 MOHTaxa
Tunopaamepa D, C4 — K50-35. KonpgeH-
catopei C1 n C5 — kepamuyeckue.
MepemenHbin peauctop R3 — CN3-30
rpynnel A. Tpaxauctop KT3107A moxer
ObiTe C© Apyrm DyKBEHHBIM WHAEKCOM.
Ero saamennT n nioboi TpaHancTop cepun
KT361. Bmecto crabunutpoHa KC547B
AOMYCTUMO YCTaHOBWTL ABa cTabnnnTpo-
Ha KC524l, coeawHue wx nocnenosa-
TeneHO.

Ceetogunogasl EL1—EL32 — nioBue
6enoro ceeyeHws cC OONYCTAMBIM MpaA-
MbiM TOKOM 20 MA 1 NPAMbLIM NaaeHUEM
HanpsKeHws npym Takom Toke 3...3.2 B.
MopbBupas peauctop R4, MOXHO perynu-
poOBaTh WMMMNYNbCHBIR TOK 4Yepes CBeTo-
awoasl. Ophako penaTts 310 cnegyer
OCTOPOXHO, 4TOOLI CNY4alHO HE Npesbi-
CWTb AONYCTUMOE 3Ha4YeHne 3TOro ToKa,

Ha puc. 4 nokasaH BHewWwHwWid Bua co-
BpaHHON NevYaTHOW NnaTthl CBeTWUNbHWKAE.
EE MOXHO nomecTute B OCHOBaHue Ha-
CTO/LHOM Namnbl UNKW B OTAENLHLIA N1ac-
TUKOBBIA KOPMYC. L

Pernctpauua aHepronorpeoneHus

B ThingSpeak

A. MAXOMOB, r. Bnagunmup

Mpogonxaem temy, Hadyatyio B [1, 2]. Peus noidaér o6 ycrTpoi-
cTBe, NO3BONAOLiEeM PerucTpupoBaTh CBEREHUS O HanpsXeHuH B
6biTOBOM anekTpoceT U noTpebnsemMoi oT He€ MOLHOCTA B HHTep-
Her-cepeuce ThingSpeak (https://thingspeak.com/). Harynkom
noTpebaseMoi MOLHOCTH CAYXNT OBbIYHBIA 3/1eKTPOMHHBIA KBaAPpTHP-
HbIA CYETYMK aneKTpoaHeprun. HanpsiyxeHune B cetn namepset ALM
mMukpokoHnTponnepa ATtiny13A. lMogkniovenne k cet UnrepHer no
Wi-Fi peanuaoBaHo ¢ nomouysio mogyns ESP-01.

l_ emanas aona exemecA4vHbiXx nnare-

KEeW 338 KOMMYyHarnbHble YCAyrn —
nnaTta 3a noTpebneHHyin 3nexKTpo3IHep-
rnio. JNeKTPOCHETHWK, NOKa3aHWA KOTO-
pOro 1M ONPenensioT CyMMmy, OaéT nHTer-
panstHblil peaynsrat. Ho Bcerpa nitepec-
HO NOCMOTpEeTL, Kak pacxoAoBanach
INEKTPOIHEPTUA KEKOLIA HAC KaXabIX Cy-
Tok. bonee getanbHylo KapTUHY MOXET
[aTth MAraIoLUKMIA Ha NAaHenn CYETHKA Cae-
Toavoa. Ha aTol naHenu ecerga ykasaHo,
KaK0oe 4MCNo CBEeTOBLIX WMMY/LCOB COOT-
BETCTBYET ONHOMY KMNOBATT-4acy noTpet-
NEHHON 3Heprin. Hanpumep, y anekTpo-
cuetymka “NIEH3NIEKTPO JIE 111.1 DO
3200 umnynucos.

HexuTpeie BbiYMCAEHWA MOKA3LIBAIOT,
4yTO Npu noTpebnaemoil MOLWHOCTH, Ha-
npumep, 100 BT uMNynbebl CNeayoT Kax-
awbie 11,25 ¢, a uMnynscel, NOBTOPAOLME-
€A Kaxaylo CeKyHAY, COOTEETCTBYIOT MOLLL-
HocTK 1125 BT.

Ons xpaHeHws 1 HarnsaHoro npen-
CTaBNEHWA HAKONNEeHHOW wHbopMaunn
yaobHO socnons3oBarecA BecnnarHbimM
cepeucom ThingSpeak. 310 — nnardop-

ma ons MHTepHeTa Bewen (loT), nosso-
nAlowWan cobupats MHGopMauvK 1 xpa-
HuTe ee B obnake. Ona obecneyusaer
uHTepdenc, NO3BONRIDLLWMA aHanu3nupo-
BaTh W BM3yanuauposats uHdopmaunio 8
MATLAB. lNpouecc nogxnio4eHnA K Cepen-
cy onucad B [1] Ha npumepe cbopa
WHDOPMALMKM NAHHLIX OT OaT4uka Temne-
patypel v snaxtHocTi DHT11. Huxe pac-
CMOTPEHO YCTPOWCTED, PerucTpupyowee
B CEPBUCE HanpaXeHne B 3NeKTPoceTn u
noTpesnaemMylo 0T HE€ MOLUHOCTS.
anAHLlM:I'MaJ'IbHaﬂ cxema perMCTpaTopa
nokaaara Ha pmc. 1. OH nuTaeTcs ot cetn
~230 B 4epe3 noHwxaowmi tpaHcdop-
matop T1. HanpsikeHwe erc BTOPUHHOW
0BMOTKM BLINPAMIEHO OWMOAHLIM MOCTOM
VD1 u crnaxeHo xonpeHcatopom C1.
EMKoCTE 3TOrO KOHAEHCATOpa He Chnull-
KOM BeNWKa, NO3TOMY NOCTOAHHOE Hanps-
xenve Ha Hém (npubnwautensHo 12 B)
"cneguT” 3a HanpsxeHwem B ceTu. Hacte
HanNpPRAXeHWA Ha KOHAeHcaTope, CHATas C
nenutena R6R7, noctynaer Ha exon ADC3
ALN mukporontponnepa DD1. Peaynetar
npeobpasoBanva U NEPENAETCNA, B KOHeu-

HOM cuyéTe, B cepBuc ThingSpeak. Mura-
Hue mnkpokorTponnepa DD1 HanpaxeHn-
em 5 B gbecnedeHo nHTErpansHsiv ctabu-
AV3aTopomM HanpsxeHmwa DA2.

Cxema onTUHecKoro AatHnka umnynb-
coB obeefmeHa Ha puc. 1 WTPUXNYHKTUP-
HOM pamkon. Ero BeixOgoHbIe WMMIYNLCH
nOCTYNAaT Ha Bxon PB2 MuKpOKOHTRON-
nepa DD1. CoBCTBEHHO AATHMKOM CRYKUT
doTopesncTop R2, 3akpennéHHbil Ha-
NpoTMB MUI3IoLWEero CEBeTOOMOAa CHETHM-
ka 1 obpasywowmin ¢ peancropom RI1
LenuTens HanpsxeHus nutanua. Curkan c
BuIXOfa 3TOro AenuTena nocTynaer Ha
HeunHBepTUPYloWWiA Bxog OY DA, cnyxa-
LLero xomMnapatopom Hanpsxenwa. Ha
mHaepTupylowmia exon DA1 c© penvrena
R3R4 nopano wanpsixeHwe, sapaouee
nopor cpabarsieaHns koMmnaparopa.

Homuhane! peauctopos R1, R3 u R4
nonobpaxsl Takum 0Bpa3om, 4TO NpY OC-
BELWEHHOM BCNBILLKOW CEBETOAMOOA CHET-
yurka ¢otopesnctope R2 norv4eckun
ypoBeHb Ha Bwixoge DAl wHmakui (npun
3TOM BKNIOYEH KOHTPOMBHLIA CBETOAWMOA
HL1), a B naysax mexmay BCMbILLKAMW —
BoiCOKWI (ceeToanon HL1 Boiknio4eH).

OnNTHU4eCcKMA NaTY4MK COBAVHEH C padb-
eémom X1 TpéxnposogHeiv kabenem. On-
HAKO Ha 3Tane HanaxwBaHwa yCcTponcTea
K 3TOMY Xe pasbemy, OTKNIOYUB OATHUK,
NpUCoOEBAWHAIOT NporpammaTtop. Hassa-
HWS CUrHANoB NPOrpaMMUpoBaHng ykasa-
Hbl Ha CXeme.

HeobxoaMMo OTMETUTb, 4TO HEKOTO-
pLie 3nexTpocHéTink oBopynoBaHsl M-
MyNLCHBIM BbIXOOOM, 00bIMHO BbINOJHEH-
HbIM N0 CXeMe "C OTKPBITEIM KONNeKTo-
pom”. OH noasonser oboituce 6ea ontu-
Y4eckoro gatyuvka. B atom cnyyae BbiBog,
KONNEKTOPa BbIXOAHOrO TPaH3nucTopa co-
eVHAKT HenoCPeOCTBeHHO C KOHTaK-
TOM 4 pasvéma X1, a BulBOA ero amuTTe-
pa — ¢ kouTakTom 1 TOro xe pazséma.



KoutponeHsiid ceeToauon HL1 v peanctop
R5 uenecooBbpaaHo OCTaBUTL. ITO He
TONLKO NO3BONUT BU3YalibHO KOHTPONMPO-
BaTh WMMYNLCH!, HO W ByaeT nopnepxu-
B&Th BbICOKMA yPOBEHL Ha Bxoae PB2 mnk-
POKOHTPONNEpa NPX 3aKPLITOM BhIXOAHOM
TPaH3aUCTope cHETHMKA.
MukpokonTponnep DD1 3aHumaeTcs
0BpaboTkon CBEOGHWA O HarnpsxXeHun,
nocTynawowem ¢ genmtena R6RY, v ne-
puoae CNefoBaHuA UMNYNLCOE CHETYMKA.
Wx 3Ha4eHna OH yNakoBbLIBAET B TEKCTOBLIE
cTpokn enaa 0xPPPPUUUU, roe PPPP —
WeCcTHaauaTepuyHoe Yucno, Nponopuno-
HaneHoe mowHocTh, UUUU — takoe xe
4YACNO, nNponopuvoHanbHO2 HAanpaxe-
Huio. C ewixopa PB4 atu ctpokn nepe-
AaTea No nocnefoBaTensHoMy UHTep-
dency B NOAKMNIOYEHHBIA K pasztémy X2
moayne ESP-01 ons otnpaskw B WHTEp-
HeT-cepeuc ThingSpeak. MNepenava npet
NOCKUMBONBEHO CO CKOPOCTBLHO, BNnakon k
cranpaptHon 9600 Boa, 6e3 KOHTpOns

yuka, cobpaHHOro Ha ApYrom OTpeske
Takol xe nnartel (puc. 3), — pacnonoxe-
Hue goTopeauctopa RZ2 1 ceetoguona
HL1 ¢ pasHbix CTOPOH NNaThkl, 4TO6L! UC-
KNOHYUTh HexXenaTtenbHoe E3BHMO£|,35!CT-
BUe Mexny HUMN.

B kadsectee TtpaHcdopmartopa T1 uc-
nonL30BaH CeTesoi ananTtep oT CTaporo
BHELWHErD TeNegOHHOro moaema hupmb
Motorola, He cogepxalinia HM4ero, Kpome
TpaHchopMaTopa C HanpPsfXXeHeM Ha BTO-
pusHoi obmoTke 9 B. Agantep noaxkmio-
4€H K Nnarte 4epes He noxkaslaHHbli Ha
CXeme pasbem.

Wa-3a Hanu4isa aHanoroBwix UEenen
ycTponcTeo Tpebyer Hanaxwveauua. Noc-
fie MOHTaxa BCcex 3N1emMeHTOoB, He ycTaHan-
nMBEas B nadens mukpocxemy DD1 w He
noaxnoyas K pasasémy X2 mogyne ESP-01,
npoeepere paboTy ueneit nuTtaHwna. Ha
axone ctabvnuaaropa DA2 nonxHo BbiTh
nocToRHHOE Hanpsaxenue 9...15B (8 3a-
BMCUMOCTMW OT MCNONL3YEMOro TpaHcdgop-

R1*
f]Tsn

HanaxuwBaHne ONTMHECKOro aaTtyMka
ceoaMTCs K nopbopke peauctopa R1
TakmmM 06pa3om, 4ToGkI NP 3aTEHEHHOM
doTopesnctope R2 (korpa ero conpotua-
neHne makcumansHo) ceetogmon HL1 Gein
BLIK/IIOYEH, @ MPW OCBEeLLEHHOM doTope-
auctope — sknivéd. A wucnonb3oean
$OTOPe3nCTop 0T HEWCNPaBHOID AaTynka
newxenna O0-009.

Ons npaBuabHOR OUEHKW CETEBOTrO
HaNpsKeHua perncrTpatopom Heobxopm-
MO 330aTe ko3adPUUMEHT nepecyeTa
3HAYeHWs KoOa, MOAYYEHHOro C BbiXxoaa
ALN mukpokorTponnepa DD1, 8 3HaveHue
CETEBOro HanpaxeHus. 3107 koadbduumn-
eHT B AansbHenluem TpebyeTcs 3aHecty B
koHcranty kVolt ckerya, sarpyxaemoro B
mopoyns ESP-01.

Yr1obbl nNoAy4nTh 9TOT KO3IbDULMEHT,
ycTaHoeuTe MmukpokouTponnep DD1 B
naHenks Ha rnnarte n 3arpysnTe ¢ NOMOLLLIO
nporpammaropa, NOAKNIDYEHHOTD K pasb-
emy X1, KOfbl U3 NPUNOKEHHOIO K CTaTee

YETHOCTW M C ABYMS CTONOBLIMW paspsiia-
tu. MpeoBpasyer NATURONLTHLIA YDOBRHb
CUrHana Ha BbiXOAe MUKPOKOHTPONNEepa B
nonyctumeld ans Bxomga URXD moayna
ESP-01 TpexsonsTHLI YpOBEHbL Pe3u-
CTMBHBIA aenuTens Hanpaxedna R9R10.
Mutaer monyns ESP-01 Hanpaxexwe
3,3 B, nony4eHHOe € NOMOLLbIO WHTEr-
paneHoro crabunuaaropa DA3 AMS1117-
3.3. Mukoeein Tok, NnoTpebnaemsii 3Tum
moaynem, moxer gocturats 300 mA.
Me4atHas nnarta gne perucrparopa He
paspabatbiBanace. Ero OCHOBHAas 4actb
cobpaxa Ha dparmeHTe MakeTHoON nnartsl
(puc. 2). OcobGeHHOCTL ONTMYECKOro AaT-

maropa T1 W TexkyLIero 3HaqyeHun Hanpa-
*eHwa B cetin). Ha ewie. 8 nanenu gna DD1
npoBepkLTe Hanuuue Hanpsxexdns 5 B, Ha
kOHTakTax 3 u 7 passéma X2 HanpaxeHne
ponxHo 6biTe 3,3 B. 3atem, nopbupana
conpoTueneHue peawcropos R6 u R7,
nobentecs HanpaxeHws Ha exone ADC3
DD1 B npepenax 4...4,5 B npu HoMuHalNb-
HOM Hanpsixeuun B cetn ~230 B. Bece
MOCTORAHHBIE HaNpAMXeHuA HSMBQHFITE
OTHOCUTENLHO 0DWero nposoaa (Hanpwu-
Mep, KOHTaKTa 2 passéma X2).

X1
“Haramk/ Mporp " MOS|
N, 6 MISQ
o ! SCK
it L /25
FYL-5013ED 1 < Kawa 80DD1 oD1
Sl - ATtiny13A-PU
S RESET LIRESET|MCU| PBO |-L
23 PE2
h? ; m " | L8l pg1 PB4 L
< 56u 224 1‘051\.(!]1( Bx ADC3
1
HL2
NN FYLSO13ED = 2
KDZ";“‘ BBty ./;’ 580 | iox  EEFROT
DA2 7805 AMS1117-33 ' — URIR
L3 3l srulz i ?\VCC
c7 R1020 « L
330 wi * Lo Lol 100 we 12 cH_PD
! IEL 2/ aND
N
Clock sowce | Calbyated mlemal
F 7 4.8 MH:
Boot size BOD
[¥] crseLo BODLEVELI
[ cksELY [#] DWEN
Clsuto [¥] SELFPRGEN
misutt
[¥] cepive
FlwoTON
[¥] EESAVE
[C]sPEN
[F1RSTDISAL
[¥] BODLEVELD
[ Red | [ wiite |
Checked = unprogrammed |
| Puc. 4

¢aiina pc6COM.hex B ero NnporpammHyio
namatb. KoHpurypauuin MUKpPOKOHTPON-
nepa 3anporpaMmMupyiTe  COrnacHo
puc. 4 (n3obpaxena eknapka Fuse bits
okHa "Onumn npoekra” nporpammsl
Algorithm Builder).

K konTakTy B paaséma X2 noaxnoynTe
TTN-exon Rx nepexognuka UART—USB.
3TOT NepexoaHnK B AanbHeiwem notpe-
GyeTca W Ans 3arpyaku nNporpamMmsi B
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mogyns ESP-01. He 3abyaete coeaunHuTs
uenn obwero nposoaa nepexofHvka n
perncrparopa. NoakniounTe pasveém USB
NepexoaHMKa Kk COOTBETCTBYIOLLEMY padhb-
eMy KOMMbITepa, Ha KOTOPOM 3anylieH
MOHWUTOP NOCNEAOBATENLHOIO NOPTa NPo-
rpammbl Arduino IDE. YcTaHoBUTE B MOHUK-
Tope ckopocTk 9600 Bon.

BxJlounTe perucrparop v Habnogante
B OKHE MOHWTOpPAa nepenasaembie UM
coobuwennn. OHW AONKHEI BLIMAAETH, KaK
nokazaHo Ha pumc. 5. B paccmartpusae-
MOM Cly4ae WMEIOT 3HAYeHUE TONBKO
YeTLIPE NOCNefHNX LWeCTHaauaTepuyHbIX

[Lomesesns ]
ownoaoa s
OO
00000208
003001 758
0000027
1 D000 DA
ot
o ntac0 T
p=i0n0aIDS
G OGSy
o OO0 202
Bxpontn T
AR D
scionon o
B OO
[RPTEERE
000024
MR OOeee. D
o001y

[ fe oy

Puc. 5

undpsl kaxaoro coobwennn. 3to — koa.c
suixona AUMN. 3adukcupyite HECKON:EKO
nocnejosarenbHbix 3HaAYEeHUR 3TOro
x0Aa, OQHOBPEMEHHO M3MEDSA BONLTMET-
ponm Hanpsxenne U B cetun. MNpeobpaso-
Bas WecTHaAUaTepuyHbLIe 3Ha4eHNA B ne-
CATUYHBIE, HAKOWUTE UX cpefHee apudme-
THeckoe N, Tenepe MOXHO OnpenennTs
K03aQDUUMEHT NEpec4ETa nNo popmyne

kVolt=U/N,,.

P s Y. -

.~

Boiducnure 8ro ¢ TOMHOCTLIO HE MEHES
TPEX ABCATWMYHLIX 3HAKOB NOCNe 3ansaToi.
Otkpoite ¢ nomouibio Arduino IDE crety
Pw Vit to ThingSpeak _1.ino u npuceonre
nony4eHHoe 3HavyeHue koucradTe kVolt
Konctadta kPower B 3TOM Xe cketye
ponxHa GbITe paBHa 4UCNY WMNYNbLCOB
CHETUMKA HA O[MH KWNOBATT-4ac 3NEKTPOo-
aneprin. O Apyrx HeoBxoaumelx Kop-
PEeKTMPOBKAax CKeT4a, NMPUNOXEHHOro k
CTaTtbe, CKa3aHo Huxe.

Anroputm nporpaMmmsl oNS MUKPO-
konTponnepa DD1 peanusoeaH B cpege
paspaboTku Algorithm Builder for AVR.
CornacHo emy, B Hasane csoen paboTul
nporpamma HacTpawsaet Taimep 0 Ha
$OpMMPOBAHWE 3anpOCOB NpepbiBaHniA,
cnenywiyx ¢ nepuoaom 53,3 MKC, MHW-
uuanuanpyer kanan 3 ALN, aapasaq emy
¢GOopMUpOBaHKMe 3anpocoB NpepbiBaHns
no 3asepweHnn npecbpasosanusa. fanee
OHa NMpUCBavWBAaeT NEpPEeMEHHBIM HaYalb-
HBIE 3HAYEHWA.

B ocHosHOM uukne wna peaynsratos
Kaxaeix TPEX nocnefosareNsHbIX 3ame-
POB HanpsxeHusi nporpamma soibupaer
cpenHuid. Ero BMECTE ¢ M3MepeHHOon B
npepLBaHnax 0T Talmepa ANuTenkHO-
CTbI0 MHTEPBana BPEeMEeHn MexXay wm-
nynscamMu ¢ 3NeKTPOCHETYNKE Nporpamma
ynaxkoeelBaeT B YeTeipéxbaiiTHoe Yncno un
¢ npedmnkcom Ox oTceINaeT ero nocneao-
BarenLHoMy nHTepdency. 3artem HacTy-

Field 5 Chart

Valtage

naet naysa NPOAoNAKUTENbHOCTLIO OKONO
20 ¢ po cnenylowen nepenayu,

Ins paapaGoTtkun nporpamMmel 408 MIK-
poxoHTponnepa moayna ESP-01 ncnonb-
3oeaHa cpena Arduino IDE. Ans Bo3aMmox-
HocTh paboTsl ¢ moaynamu ESP aty cpeay
HeoBX0AMMO COOTBETCTBYIOLLMM 0Bpaszom
"nogrotoentk” [3] — 3anate nopaepkKy
nnar ESP8266 Community, esibpars nna-
Ty Generic ESPB266 Module n BuibpaTs
HyXHbI COM-nopT ANs CBA3NM C NNaTon.

Pabora nporpaMmMbl HA4MHABTCS C Ha-
CTpOﬁItCH rnocnenoeartenLHOro nopra Ha
ckopocte 9600 Bon n ycranoeku coeguHe-

test _apakhom

o e,

Date

Puc. 6 |

Husa ¢ ceTeo Wi-Fi. [ina ycnewHoro coegm-
Henua HeoOxoAuMMo ykasaTb B CKeTvye
napameTpbl MCNoNL3yemoin BecnposoaHoR
CeTn — KOHCTaHThl ssid 1 password.

B ocHOBHOM uwmkne nporpamma 0Xxw-
naer 3anonHeuwsa Bydepa nocnenosa-
TensHoro uHrepdenca NpuHAToON MHGOop-
maumein. 3atem npeobpasyer NPUHATYIO
TEKCTOBYIO CTPOKY B Ba 41CNa, cogepxa-
wux ceefileHns 0 nepuoge cnefoBaHuA
WMNYNECOB ANEKTPOCHETYMKE M Hanpsixe-
Hui B cetr. C NoMolbio KoahPUUUEHTOB
kVolt 1 kPower 3Tk uncna nepecqunthbi-
BAIOTCH B 3HAYEHWUS HanpsXeHns n MoL-
HOCTW. [lanee NpPoM3e0anTCR Hebonsiuasn
unsTpauws — oTOHPacLIBAIOTCA 3aBefo-
MO HEBO3MOXHGLIE 3HAYEHWA HANPRAKEHWS
Huxe 50 B v suiwe 400 B, a MowHOCTH —
6onee 6 kBT. Mocne atoro dopmupyeTca
3anpoc Ha cepseep api.thingspeak.com, B
KOTOPOM OTCbINAKDTCA CBEeOeHWs B rnons
field1 (mowHocTL B BaTTax) w field5
(HanpsxeHue B BONLTAX) KaHana cepeuca
ThingSpeak.

B none channellD 3anpoca ykasbnisaeT-
CH NONYYEHHLI NPW perncTpauun noeH-
Tudmkarop kaHana. 4robbl NONy4UTL paa-
peweHune Ha 3anuce, B KaHan nepenaeTcs
TaKxe yHukansHslia APl key (oH xpasuTca B
cTpokoBoW nepemeHHon writeAPIKey).
3arem uUWKn NOBTOPAETCSR.

WN3roToBME pernctparop v Hanagus
€ero, 3aperucTpupyiTech, Kak onucaHo 8
[1], B cepeuce ThingSpeak, ecnu, KOHEYHO,
370 e He caenano. Bo BHOBL CO30aHHOM
nnBo yxe cyllecTsyiolLeM kaHane onpeae-
nuTe ga nona AR HakonneHus nidopma-
UMM 0 HANPSKEeHWW U MOLLHOCTW (B pac-
cmarpueaemom cnydae cooTeeTcTaeHHo
field 5 v field 1). 3anuwuTe unu 3anoMmHuTe
napameTtpei kaHanos ChannellD u APl key
ONA 3anMcy OaHHbIX — OHW HEeoBXoaMMbI
ONA KOppexTupoekn "nog cebs’ npuno-
KEHHOTO K CTaThe creTHa.

3arpyavte B Arduino IDE atoT cketd.
Wmewlmecn 8 HEM 3HaYEHUA KOHCTAHTLI
channellD v nepemenHoin writeAPIKey
3aMeHWTE MONYYeHHLIMW NPW perncTpa-
umn. B xoncTtadTax ssid u password yka-

x*uTe napametpbl ceoen Wi-Fi cetn (camo-
cobol, WMHTepHetr gonxken 6Tk O0CTY-
ned), He s3abyabte OTkOppexTMpOBaTL
koHcTaHTel kVolt n kPower, kark Guino onwv-
CaHo suilwe. TpaHCNMpynTe CKeTy 1 2arpy-
auTe pesynstar B Moayns ESP-01.
YeraHoeuTe 3anporpaMmmupoBaHHbLINA
MOAynL B pervucTparop. 3akpenure nnarty
ONTUHECKOTO [AaTHUKA Ha KOpryce anek-
TPOCHYETUYMKE HAMNPOTUE MWraldLLero cee-
TOOMOLA W NOQANATE HA PerucTpaTop nuTa-
Hue, Cneaute 3a CMHMM CBETOAMOAOM B
ESP-01, oH JONXEeH MWUraTh B TAKT OTChI-
naemeim B ThingSpeak coobuigHuam.

test apakhom

Date

OTkpoiTe B Opay3epe CO30aHHLIA B
ThingSpeak kanan v HabniopanTe 3apern-
CTPUPOBaHHYD MHADOPMALMIO O Hanpsxe-
HUM K notpebnaemon mowHocTh. Ons
npumepa Ha puc. 6 npeacraenex peans-
HbIA X0 M3MEHEHUs ATUX MapaMeTposR B
kBapTUpe. 3aMeTHO, HTO HOYLIO HaMpAXe-
HWE Bbille, a nOTDEGHFIEMaﬂ MOLWHOCTE
yBENW4YMBABTCA NPW  NepPUopnHecKux
BKIIOYEHWAX KOMNPECCcopa X0A0auALHUKE
W CNagaer npu ero BulKNIDYeHUsax. YTpom
BUAHO, Kak ¢ NpobyxaeHnem niogen pac-
T€T noTpebnaemMan MOLWHOCTL (BKNOYa-
10TCH anexTponpubopsl, OCBELLEHNE) 1 Na-
naet HanpaxeHwe. [HEM CHOBa 3aTWilbLe,
a Be4epomM noTpebneHre onATL PacTer.

text_apaihom

Puc. 7

Ha puec. 7 vsobpaxed dparmeHT ak-
paHa nnaHweTa ¢ paboTaiiumm BULKe-
Tom loT ThingSpeak Monitor Widget. OTo-
OpaxeHsbl Aga nona kanana ThingSpeak, 8
KOTOPbIX NOKazaHs! Tekyllue (nocnegHue,
3anNWCaHHbIe B MNONR KaHana) 3HaqeHus
HaNPRxXeHna 1 MOLWHOCTH.

JINTEPATYPA

1. Naxomoe A. Xpaueuwe 8 ThingSpeak
MHDOPMaLMK 0 TeMmNepaType W BRaxHOCTA. —
Paguo, 2018, Ne 7, c. 19—21.

2. Naxomoe A. XpaHewwe 8 ThingSpeak
MHpOPMALWMY PaaNuYHbIX Oartiukos, — Paawo,
2018, Ne 8, c. 25—27

3. ESPB266. Pabora e Arduino IDE. Yacts 2
(neto 2016). — URL: http://ucheba33.ru/
?p=491(11.07.2018).

Or pegaxkumH VromanyThie 8 CTathe npo-
rpaMmMibl mmexTer no agpecy http://fp.
radio.ru/pub/2018/09/p-v-1.zip na HalLiem
FTP-cepaape



CeTeBO€e NnUuTaHue

3N1EeKTpooOpuTBLI

Supra RS-201

A. BYTOB, c. Kyp6a fipocnascko# o61.

]’l pegHazHayYeHHan and  cyxoro
BpuTha anekTpobputea Supra RS-
201 (pwc. 1) nponexana HeckonbKo net
Hea UCnonLa0BaHWA, NOCNe Yero okasza-
N0CL, HTO YCTAHOBAEHHLIA B8 Hel Ni-MH
AKKYMYNsaTOp Tunopaamepa AAA (RO3)
emkocTsio 800 MA-4 NPpUWEN B HErof-
HOCTE (noTeps émkocTu). Y NonHoCTLIo

3IAPAKEHHOrO aKKyMynaTopa npu BKNioYe-

XP1

GOKOBbLIX KpBIWKAX KOPNYyca OTBWHTWUTH
OBa BwHTa-camope3a. [lnaty BCTpo-
EHHOrO0 MMNYNLCHOTO 3apsSAHOTO YCT-
poiicTea ¢ mapkuposkoin TK31163 yna-
NAIOT, MOCKOMLKY OHO PACCYUTAHD Ha Ma-
NYI0 BLIXOAHYIO MOUHOGTE. YaansioT Tak-
Ke W akkymynatop. lpenBapuTensHo
3aNOMHUTE HANpaeNeHWMe BpauweHwus
3NEKTPOABUIATENA UKW NONAPHOCTL €ro

noaxnioYeHus. MNpu HanpsxeHuu nuta-
HuAa 1,25 B anekTpopsuratens notpeb-
naer Tok 0,8 A, conpoTtvenesve ero
obmotkn — 0,35 Om. Ons Henocpen-
CTBEHHOro NWUTaHna OBpuTesl OT CeTwn
nepemeHHoro toka 230 B 6eina npume-
HEHA MOAEPHU3NPOBAHHAR NNaTa ¢ Map-
kupoekor 4M-2 ot BeabMAHHOIo UM-
nynscHoro 3Y ans MobunbHbix Tenedo-
HoB. 3910 3Y obecneyvwsaeT BhIXOAHOE
Hanpaxenwe okono 5,5 B npu Toke Ha-
rpyaku oo 0,5 A (MakcumanbHan BelXom-
Hagq MolwHoCcTe — 2,8 BT).

Cxema popabotaHHoi anekTpobpurt-
Bbl NMOKasaHa Ha pwc. 2. Hymepauwa
3NEMEHTOB NPVWBEAEHa B COOTBETCTBUN
C HyMEpauwen Ha MOHTaXHOW nnarve
WBEN, Hymepauus OOMOnHUTENLHO yCTa-

_ D5 UI’—'4D7
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HIKK SHEKTDO,E[HHFaTEH'ﬂ
HaAMpsXeHne YyMeHba-
noce oo 0,9 B, npw koTo-
poM  anekTpogBuraTens
OpwTael pabortan menneH-
HO. Mockonsky asToOHOM-
Has pabota 3TOW 3nNexT-
poBpUTBE HE HyXHa, a
TAKXE N0 TOW NpudnHe,
HTO BPEMS 3apafikn atoro
aKKyMynaTopa BCTPOEeH-
HEIM B 3NeKTpobpuTay
UMNYNBCHBLIM 3apAAHBIM
YCTPOWCTBOM COCTaBna-
2T OKONO BOCLMU 4Hacos,
4TO OYeHb aonro, Gbino
NPUHATO pEeLueHue nepe-
aAenats 3Ty 30EKTpOo-
OpuTBY Ha nuTaHue oT
CeTW NEPEMEHHOro TOoKa
230 B.

Yrobul pasobpats |
anexktpobputey, Hano B |
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HOBNEHHBIX aneMeHToB

HauuHaeTcs © unppsol 1.
Hauate pabotbl cnegyer c
nepenenky WMMNynsCHOro
TpaHcgopmatopa T1. O6-
moTka Il — BepxHAR W cO-
AepxnT 12 BUTKOB OAHO-
K¥unoHoro  0BMOTOYHOTO
npoBoaa auameTpom oKono
0,28 mm. He pasbupan
TpavchopmaTtopa, yna-
| NAKT WeCcTk BUTKOB 3TORA
0bmoTkn. C OCTaBLUMMMCA
LECTbI0 BUTKaMW Ha KOH-
nencatope C5 6ymet Ha-
npsxeHne okono 1,7 B npu
TOKE Harpysknm 1A wnu
| okono 3,35 B npw BbIKO-
YeHHOM 3neKTpoaBurarene
M1. 310 03Hauaer, HTO
MBI bypet pabotate 8 06~
NEr4yéHHoOM pexuMe (Bbl-
| X0oOHas  MOUWHOCTL
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1,7 BT) no CpaBHEHWI0 CO wWTarHLIM
BApPWaHTOM, 4TO B NY4LUYIO CTOPOHY CKa-
HETCA HA ero HaaeXHoCTH,

3artem BaameH kosaeHcatopa C5 em-
KocTelo 220 mk® yCcTaHaBNUBAIOT KOH-
Aedcatop émkocteio 1000 mk®D Ha Ho-
MUHaneHoe Hanpaxerdue 4 B. Mockonwbky
KOPIYC 3TOro KOHOEHCATOpa MOXET CO-
NPUKacaTeCH C InemMmeHTamMm, UMe WM
ransBaHM4eckyld cBA3b c cetblo 230 B,
Ha HEero Hagera TepMmoycaxuwaaeman
TpyGka. Bmecto guoga 1N4007 Ha noan-
umn D5 yectaHoBneH GuicTpOoENCTBYIO-
wwin avon UF4007. NapannensHo avony
otk 1TN5819 (D7) yctaHoBneH Takon
xe guon (1D9). BmecTo aTux asyx avo-
[10B MOXHO YyCTAaHOBUTL 0auMH Donee Mot~
HBIl, Hanpumep, SK24, SK34, 1N5822.
Ceetoguon LED swninasH w3 nedatHon
NAatsel W NPUKNEEH K OOHON 13 DOKOBLIX
kpelwek kopnyca Gpuresl. Pagom ycrta-
HOBMEH TOKOOrPaHWHUBAIOLWWA Pe3ancTop
1R12. Mpw BkmoueHun snekTpoasuraTe-

na M1 ceetroguopn raceer. Peauctop
1R 11 orpaHnyMsaeT NYCKOBOW TOK BKNIO-
YeHWUR 3NeKTPOABUraTend W NPUKNeeH K
kopnycy ©puTtesl. Beikniodatens SA1
NMPUMEHEH OT 3TOW Xe GpuTebl, OH
AEMOHTUPOBAH CO CTapoW NevarHon
nnatoel U BKNEEH MexXay ABYyMA NNacTuko-
BBIMW AEPXaTeNnsMu, KOTOpble npukne-
€Hbl K Kpblwke kKopnyca kneem "KeuH-
Ton". O6e rpynnst KOHTAKTOR 3TOW KHOM-
KW COQVHAKOT NnapannenesHo, Npyu 3tom
cneayet ofpaTtuTe BHUMAHWE HA TO, 4TO
pacnonoxeHuwe KOHTaKTOB Ha kopnyce
BLIKNKOHATENR nepexkpeécTHoe. Hanpas-
NAOWWe AeKOpaTUBHOIO NNacTMaccoBo-
FO TOMKATeNs KHOMKW CMasaHbl MycToW
NPO3paYyHon CUNWKOHOBOW CMaskon,
BHEIWHAA NpYyXuHa ykopodeHa. [Jonon-
HWUTENBHO YCTAHOBNEHL!I 3alWTHbIE He-
Boaropaemeie peauctopsl 1R9, 1R10.
Jopa6oranxas nnata UBMN (puc. 3) npu-
KNeeHa K KpbllWKe Kopnyca kneem
"KeuHTOn".

KOHTpPONb YPOBHS XUAOKOCTHU
YNbTPa3BYKOBbIM AaJibHOMEPOM
B. BAPAHOB, r. Caunkr-lMerepbypr

[] ewessle ynLTPa3syKoBLIE AanbHOME-
/N pbi (HC-SR04 1 M NogoGHbIE) MOXHO
MCMONL30BaTL ANS U3MEPEHWR YPOBHSA
KWAKOCTEN B cocyaax. 3a4acTylo 3aTo no-
ny4aeTcs nNpowe W HagexHee, Yem wc-
NMoNL30BaHWe NoNNaBKoBLIX, pPe3uCTUR-
HblX, EMKOCTHBIX M APYIMX TRAOULMOHHbIX
NATUNKOB YPOBHA.

YpoBHemMepsl, 0OCHOBAHHbLIE HA KOHTaK-
Te M3MEPUTENbHLIX 3NeKTPOOOB C XWua-
KOCTBIO, TPEDYIOT NeproanyecKon YUCTKN

rMe ypoBHEMEPSL! CUMHANNZUPYIOT MWL O
OOCTUXEHWW  XWOKOCTBIO HECKONLKMX
(UKCUPOBaHHLIX YPOBHEN.

7 pa3paboran Bnok uamepeHns u noa-
NEePKAHUA YPOBHA XWMOKOCTWM B Dake Ha
6Gaze ynsLTPas3sykoBoro MaMepuTens aans-
HocTr HC-SR04, npuruwn paboTel KOTO-
poro noapo6Ho nanoxex 8 [1]. 3roTt 6nok
MPUMEHEH HAa OA4YHOM Y4acTKe ANA Nof-
OEePXaHWA YPOBHA BoAbl B Hake yMbiBanb-
Huka 1 Bodke ang nonuea pacteHui. Ha

DAt78LOs 0 Mgsna LT ——— W K hacocy
Kewe 1DD1,
= +[ T BoiB 14 DD2
128 C1470mex 168 R2 HG1
Kesie 14 DD1, 10% PC1601BC
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3TMX BNEKTPOAOB, a ONA HENpPOBOAALIMX
KUOKOCTEW OHW Henpwuroads:. Monnas-
KOBbIE YPOBHEMEPHI, OCHOBAHHLIE KaK Ha
3aMBIKaHKMK 1 PA3MbIKAHWN FEPKOHOB Mo,
OENCTBMEM MONA YCTAHOBAEHHOIO Ha
Nonnagke MarH1Ta, Tak 1 Ha npeobpaso-
BaHWW NepemMeLLeHnit Noniaska B conpo-
TUBMEHME TEPEeMEHHOro PEe3ucTopa,
nnoxo paGoTaloT B BA3KWX cpegax. Muo-

ONHOM M3 NPeanpUATWUiA OH NoALepPXMBa-
eT HeobXoaMMblil YpOBEHb AW3ENBHOTO
TONNMBA B pacxofHOn EMKOCTW W HOp-
maneHo paboTtaer 6onee roga. K coxane-
HWIO, BNOK He cepTUUUMPOBAH, NOCKONb-
Ky npouenypa cepTudukaumMu 3aHumaet
04EeHb MHOIO BPEMEHMW, @ 3aTpaThl Ha Hee
ropasno Gonswe, 4em Ha npuobBpeTeHue
noboro aapybexHoro aHanora.

BHewHwin Bua nopaboTaHHOW 3nek-
TpobpuTBLI NOKa3aH Ha puc. 4. MNpw pa-
boTalowem anekTpoasurarene notped-
nAemMan MOLUHOCTL OT CeTU NepPeMEHHOrD
Toka 230 B — okono 3,1 BT, npu Boi-
knioyeHHom — oxkono 0,7 BT. Mpu veobxo-
OUMOCTW  HEeWCNpaseHbid  TpaH3ncTop
MJE13001 moxHo 3ameHuTs MobbiM na
TpaH3aucTopos MJE13002, MJE13003,
KF13001, 3DD4242. Y 3TuX TpaHaucTo-
POB MOTYT BT Pa3Hbie KOPNYChl U LLOKO-
neska. Blamen npumerenHoro WBIN
MOXHO WCNONL30BAThL NpakTU4eckn no-
G0 aHanoruyHeIA ManorabapuTHeA OT
3Y cotoeoro TenedoHa. Bo-nepseeix, o4
A0MKEH NOAoATY MO paamepam, a 8o-BTo-
pbix, oH gonxed OwbiTe ©e3 onTonaps B
uenw obpatHon cefAsn. lNepepenwiBanT
ero asanoruqHeiv cnocobom. KopoTkuid
OBYXUNbHBIA CETeBOM NpoBOA OT 3TORA
BpuTeLl cnenyeT sameHuTs Gonee AUH-
HbIM, pPaccYWTaHHbIM ANnA paboTsl B CETW
230 B. L]

Cxema Onoka naoGpaxeHa Ha puc. 1.
B kaxpoom pabouem uUukne, nNoBTOPAIC-
LIEMCA KaKAYIO CEKYHAY, MUKPOKOHTPON-
nep DD1 Tpuxas! 3anyckaeT MaMmepuTens
pansHocTu B1, reHepupys umnynscel Trig
LNUTENBHOCTLIO 15 MKC, U nony4aeTr mm-
nynecel Echo ¢ 3apepxkoit, nponopuno-
HankHOW ANUTENEHOCTKM pacnpocTpaHe-
HWA YNLTPA3BYKOBOrO UMNYALCA OT nepe-
[arynka 4o NoBepxHOCTH XUakocTh B Ba-
ke u obpatHo K npuemuuky, MNporpamma
M3MEPRAET 3a4epXKy C NOMOLLLIO Tanmepa
TMR1, HACTPOEHHOrD Tak, 4TO NO OKOHYa-
HWW CYETa Y1CNOo B ero perucTpax TMR1H
1 TMR1L paBHO OMTENLHOCTY 3308 PXKN
OTRAXEHHOIO MMNYILCA B MMKPOCEKYHOAX.
3Has ero, MOXHO ONPEaennTL 3anofHeH-
HoCTw Gaka Q B npoueHTax no popmyne

NTMR1

Q=100- k,

roe NTMR1 — peaynstar cyéra (Yvcno B
peructpax TMR1H 1w TMR1L); Ht — rnyBu-
+a Daka (paccToAHWe OT MECTa YCTaHOBKK
nameputens Ao axa), Mm; k — koadpuum-
EHT, NPONoPLUNOHaNbHEIA CKOPOCTH 3ByKa
B8 Boagyxe, npw ckopoctn 331,8 m/c oM
paseH 16,59. Ho konTponeHuie namepe-
HWA Nokasany, 470 6onee To4HbIe Pe3yb-
TaTthl noay4aloTes npu k=17.

Mporpamma paccunTeisaeT koadpdmn-
UMeHT 3anonHeHus Baka nocne kaxnoro
U3 TPEX WAMEPEHWA, BLINONHAEMBLIX C
nHTepsanamm 200 mc. Mx peayneTaThl OHa
npuceaveaeT nepemenHsiM Q1, Q2 1 Q3.
3atem NpPoBOANT MX MaXOpWUTapHbIA OT-
Gop ons BuifBNeHUA oKMBoYHOro pesynb-
tata. Takaa obpaGoTka nokasana cBolO
HaOEeXHOCTb NPV KOHMTPONEe 3anofHeHWs
OTKPLITOW DOYKKM, KOrOa BIAWSHWE Ha pe-
3yNbTaThl OKa3LIBAIOT HACEKOMbIE, Naaan-
wre NUCTEA M MEeXaHW4eckue BO3nei-
cTBMA Ha 6ouky. [ns naMepesnia B 3aKphbl-
ThiX Dakax aToT anropuTM U3BLITOHEH.

Mony4yeHHoe B KAXOOM LMKNE 3Hade-
Hue Q npu pabote B asTOMaTU4ECKOM
PEXUME CPABHWBAETCH C HVDKHUM NOPO-
roMm Qun (npu Q<Qq, 6nok exknoyaer
Hacoc) » c BepxHMM nNoporom Q... (npn
Q>Q,,.. Bnok ewiknio4aeT Hacoc). Ynpasnsa-
eT Hacocom pene K1, MeHHO OT BO3MOX-
HOCTEl ero KOHTAKTOB 3aBWCMT Aonyc-
TUMasA MOLLIHOCTL Hacoca.



Bnok nuTaeTcs NoCTOAHHLIM HANpsKe-
Huem 12 B n notpeGnser Tok He Gonee
95 mA. MwukpokoHTponnep DD1 ynpas-
naet XKW HG1 (ogHa ctpoka ua 16 cum-
BONOB) 4epe3 casurosulid pernctp DD2.
370 nano BO3MOXHOCTL 3aHATL yrpasne-
Huem KK muHumansHoe Yucno BelBoa08
MUKPOKOHTpOMNEepa.

Mporpamma HanucaHa Ha A3bike
accembnepa w oTnaxeHa B cpefe
MPLABX 4.15. B Heil MCNONb30BaHLI Bhi-
4MCNeHWA © nnasawowen sanaton (dop-
MaT YWMCEN C NNasalowen 3anaTon — OauH
GailT nopsAaok W nsa Gawrta madTMCCca).
Haxartua Ha kuonkm SB1 w SB2 obpaba-
TLIBRIOTCA NO NpepbIBaHWAM.

Mockonsky B 3HakorenepaTtope KKW
PC1601BC Her CMMBONOB KUPWNNWLbI,
cOODWEHUA BRIBOARTCA HA aHrmuncKkom
A3wike. O0WeHWe ¢ onepaTopoM npo-
UCXDAWT Yepes cuctemy meHw ME 0—
ME_5. Wx nepebupaioT Haxatwamu Ha

ME_2 — yctaHoBka nopora BKNOUeHus
Hacoca. Ha akpan XKW swsiBoantcs
coobwerHne "Set min Qw=XX%", roe XX —
3HaueHne KoaddUUMEHTa 3anonHeHua
NpY YPOBHE XWAKOCTU, MEHBLLUE KOTOPOro
Hacoc ByAeT BKNIDYEH.

ME_3 — ycranoBka nopora sbiKoye-
HWS Hacoca. Ha 3kpaH BLIBOOWTCA CO-
o6uweHune "Set max Qw=XX%" , roge XX —
3HayeHue koapPUUMeHTa 3anonHeHns
NpPU YypoBHE XMAKOCTU, BONbLWE KOTOPOro
HACOC DyaeT BuIKNIO4EH.

ME_4 — ycradoska rmyBGuHel Gaka. Ha
3KpaH BbiBoAMTCH cooblienwe "Set Ht =
ZZZmm ", rne ZZZ — rnyOunHa Gaka, mm.

ME 5 — a3anuck napameTtpos 8
EEPROM mukpokoHTponnepa. Ha akpaH
KKW ewisoauTtca coobuieHue "EEPROM
Set OFF". Mo OKOHYaHMK 3aNUCKN BMECTO
QFF Bynert BoieneHo YYY.

B0k CMOHTWUPOBAH Ha NeYaTHoW NnaTte
13 HONLrMpoBaHHONO © OAHONW CTOPOHbLI
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kHONKy SB1, guibvpas HyxHOE MeHo
HaxatTuem Ha kHonky SB2, npu 3TOM Ha
akpaHe XKW noasnAerca kypcop. Bel-
xoaat ua medio ME_O0 u ME_1 naxatuem
Ha kHonky SB2, ma ME_2—ME 4 — onHo-
BPEMEHHBIM HaXaTUeM Ha KHonku SB1 n
SB2. M3 ME_5 nporpamma BhiXOQWT asTo-
MaTMHECKM MO OKOHYaHuW 3annucu B
EEPROM.

B mexio ME_2—ME_4 anaqenve napa-
METPA YBENMHMBAETCA NPW HAXaThKM Ha
kHonky SB1 (c yckopexwem nocne BoCh-
MOTO wara), a NpyM HamaTi Ha KHONKy
SB2 oHO ymeHblaeTca (Takke ¢ yckope-
HWEM NoCNe BOCLMOro wara).

MeHio MMeloT cneaylowme QyHKUMA 1
BUL;

ME_0 — py4Hoe ynpasneHne HacoCcom.
Ha akpaH XKW BuiBoouTCcA cooBuieHue
"Pump OFF Qw=XX%" (Hacoc BbiKmo4eH)
wnn "Pump ON Qw=XX%" (HacoC BKNO-
yeH), roe XX — uamepenHun koagpdguun-
eHT 3anonHenns Gaka. Kaxpoe Haxatve
Ha kHonky SB1 BKNOYAET unu Boiknio4aeT
HacoC.

ME 1 — aBTOMartM4eckoe ynpaeneHue
Hacocom. Ha akpad BeiBoanTca coobiule-
Hue "AutoQw Y Qw=XX%". byksa "Y" o3nHa-
YaeT, 4YTo Hacoc BKMOYEH. B npotueHom
cny4ae oHa OTCYTCTBYET.

CTEKNOTEKCTONUTA, HepTex KoTopow no-
kasad Ha puc. 2. Ee nomewaoT 8 nnacr-
MAaccOBbIl KOPNYC NOAXOARLEro pasmMe-
pa C Bbipe3aHHbIM B HEM OKHOM ON1A 3Kpa-
Ha wHawkaTopa HG1. Ha opHoi u3 cTeHok
Kopnyca paameLuaioT kHonkm SB1 n SB2.
Wanydatens M NpUEMHUK YNLTpa3Byka
moayns HC-SR04 ponxHbl BLICTYNaTe 13
kopnyca. lNMpubop Heobxoanmo 3adnKcmn-
poBaTh B BEPXHEW YacTy Daka (Buile Mak-
CVUMansHO BO3MOXHOIO YPOBHA XWAKO-
CTH), HAMNPaBME N3ny4arenem 1 NPUeEMHMI-
KOM YNbTPa3syKa B3,

Pene K1 — 4117-C-Z ¢ oBbmoTkol Ha
12 B. MpegensHblit KOMMYTURYEMBINA €ro
KOHTakTamMu Tok — 10 A, MakcumansHoe
KOMMYTUPYEMOE NepemMeHHoe Hanpsxe-
Hne — 380 B. Y menn takoe pene ynpas-
NAET ANEKTPoABUraTeNem Hacoca MOLUL-
HOoCTeIO 1,5 kBT, MNpw HeoBxoouMoCTH 3T0
pene MOXHO 3aMeHnTs Ha 51.9.012.0000,
HO Me4YaTHyIo NnaTty nog Hero NpuasTca
KOPPEKTUPOBaTh.

Pesuctop R1 v konaeHcaTop C2 — ang
NOBEPXHOCTHOTO MOHTaXa TUNopasMmepos
cooTeeTcTBEeHHO 1206 1 0805. OkcuaHbIA
kongencatop C1 — K50-6, K50-35 unu
umnopTHel. Tpaxanctop KT315 moxHo
3aMEHNTL OPYIrMM CTPYKTYPbI N-p-n € A0-
NYCTAMbLIM TOKOM KONNEKTopa He MeHee

0,15 A n koadULMeHTOM NEpenayn Toka
6aanl bonbwe 40. Owopn Wotkn SS14
MOXHO 3aMeHuTb MobtiM, 8 TOM 4ucne
OBbIHHLIM KPEMHUEBLIM AMOA0M C AoMNYyC-
TUMBIM NPAMBIM TOKOM Bonblue pabodero
Toka ODMOTKM NPUMEHEHHOrO pene u
obpartHbiM  HANPRXKEHWeM He MeHee
15...20 B.

Tak kak AL mMukpoxoHTpOnnepa npo-
rpamma He WCnofb3YeT, MWKPOKOHTPON-
nep PIC16F676-1/P MOXHO 3amMeHWTh Ha
PIC16FE30-1/P, Ho notpebyetca Hebons-
Wan KoppekTMposka nporpamme. Casu-
roeeiii peructp 74HC164N moxHo 3ame-
HUTE Ha K561MP2. XKW PC1601BC npn
HeobxoaumocT moxeT BbiTe Hea uame-
HEBHMA CXEMbl NMOOKMOMEHWA 3amMeHEéH
onHMM W3 Donee pacnpoCTpaHEeHHBIX
cuMBONBLHLIX KKK, uMmeolwmx nse cTpoku
no 16 cumBonos. 310 NO3BOAUT BLIBOAUTL
Ha ero skpaH Bonee wHMOPMATUBHLIE
coobuenna. Npu HanuyuKM B 3HaKoreHe-
patope XKW pycckunx DYKB aHrmoAselvHLE
cOoOBLIBHUA MOXHO 3aMEHWTh PYCCKO-
A3bI4HBIMW. 3anac NPorpamMMHOR NAMATA
ons noaobHLIX YCOBEPLWEHCTBOBAHMIA B
NPUMEHEHHOM MWKPOKDHTPONNEPE €CTh
(ncnoneayetca 77 %).

Nepea Havanom ncnoneaosadma Gnoka
HYXHO YCTAHOBWTE 8 meHio ME_2-ME 4
3HAYEHWA BEPXHEro nopora, HUXHEero
nopora u mybuHbl 6aka. 3aTem 3anucaTe
wx B EEPROM, Buifpae mexio ME_S.

JIMTEPATYPA

1. Hevaes W. YnuTpaseykoBOW AanbHOMER
HC-SR04 Ges mukpoxkoHTpOnnepa. Yacte 1.
Curnanuaatopsl npueytcrews. — Pagawo, 2018,
Ne 4, c. 59—62

2. Kyxnuur X. CrnpasodHik no guinke. —
M.: MWP, 1983.

Or pegakymin. [IPOrPaMMa MARDOKOHT
ponrepa MMmeeTcA no agpecy hittp://fp.
radio.ru/pub/2018/09/biu.zip Ha Hawem
FTP-cepsepe

MOAYNbHAS PEKNIAMA

SNEKTPOHHbLIE KOMINMOHEHTbI
HA WWW.S-10MITINO.RU

Bcé pnn peMoHTa U NPOM3BOACT -
Ba pagWoO3NeKTPOHHOW annaparty-
pbli, aBTOMOOGUNbLHOW W OGbITOBOW
PaAUOTEXHUKM.

Mponaxa onToM M B PO3HULY B Na-
suneoHe 546 TK "MuTtuHckuiA paano-
puiHok". Pabortaem ¢ 9.00 go 18.00
exeaHesHo. MoyToBaa U Kypbepckas
aocraeka.

Haw appec: Mocksea, MNatHuukoe
wocce, 18, 3 at, nas. 546.

8-905-782-47-71

mat-roskin@rambler.ru
www.s-10mitino.ru;
www.s-10mitino.narod.ru

125464, Mockea, ab. aw,. 39.

SDR npueMHWUKKM W aKceccyaphi:
www.radiospy.ru
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HdopaboTka yHMBepcCcanbHOro

kabenbHoro npubopa
B. KOKOLLUMHCKHWMNA, r. UcTpa Mockosckoii 06n.

Kyprane "Pagwo” Ne 8 3a 2017 rog

Ha c. 44—47 Owina onybnukosada
ctatbn "YHuBEpcanoHbi KaGeneHLIN
npwuBop”. MakcuMmansHoe 4YWcno ogHo-
BPEMEHHO MNoAkKnioqaemulx K npubopy
NPoOBOAOE NpW npoBepke kKabenbHbix
vanenuin — 45. Mpwu nposepke kabenb-
HbIX U3OENUA B ABTOMATUYECKOM PEXK-
ME C MEHbLUWM 4MCIIOM MPOBOAOB Yy3en
WHAMKATOpa HOMepa NpoBoaa B akTue-
HoM DNoKe oCTaHaBNvBaeT CHeT He Ha

enuuvuel, a DD2 — pecsatkn nMnynecos,
HECYWWX UHAOPMAEUNKD 0 HOMEpe npo-
soaa. BuiBop nocneaxero npoBoga Nnpo-
W3BOAAT nepekniovarensmm SA1 u SA2.
MNepeknoyatenem SA1 ycTanasnueaioT
eauMHMLbl, a nepekniovatenem SA2 —
[NecATkW Yucna npoBoaoe 8 kabene. B
MOMEHT, KOrfla Ha BbLIXOAAX CUYETHUKOB
DD1, DD2, cooTBETCTBYIOWMX NONOXEe-
HUAM nepeknyatenen, NOABNAKTCSH
yPOBHW nor. 1, Ha BbIXOAE 3NemeHTa

nocneaHem npoeOAE, a Ha eauHWULLY
fonswe. Hanpumep, ecnu kabens umeer
20 npoBoAOB, TO NOKasaHWsa UHOWKATO-
pa — "21" »n ceetopunon HL1 "Wcnpa-
geH” racHeT, NOCKONLKY pa3spbliBaeTcs
INEKTPWHECKaA Uenb 13-3a OTCYTCTBWA
21-ro nmpoeoga. B npouecce nNposBepku
NPUXOOUTCA YHUTLIBATL, YTO YUCNO NPO-
8008 B kabene Ha eavHUAUY MEHbLE W
kabenb CHUTaTh MCNPABHBIM.

Ona WCKNOYEHWA YKa3aHHOro He-
ynobcTea npennarad AoNONHUTL Npu-
Hop BNOKOM OCTAHOBKK KOMMYTaTOpPa Ha
nocnegrsem nposoge kabend, npu atom
ceetonunon "MecnpaeeH” He racHer u
curHannanpyer ob ero ucnpasHocTh,

Cxema Bnoka npuveeneHa Ha pUCYH-
ke. Bxoa cuyétumka-gewudpatopa DDI
(BbiB0d 14) NOAKNIOHAICT K BhixOOY NOTKU-
yeckoro anemexTta DD3.1 (BuiBog 11) B
akTueHom Bnoke (cm. puc. 1 B ykaaaH-
HOW BbllLE CTAaTLE), Ha KOTOPoOM dopmm-
PYOTCA MMNyNbCel Ans cyetumka DD4
WMHAMKATOpPa HOMEpa NPOBOAAa aKTUBHO-
ro Bnoka. Cyétunk DD1 noacymTeiBaet

K 1 DD1 K561MES8 K swis. 14 DD3,
Dgg"’,-_'_j__c__m—o 30" SA1  Kebie. 3 DA1 so. 16 DD1, DD2. |
' pc | 1211 | "EgvHnus" 9B = = |
042" > KBoiB.7-9, 12, 13DD3, |
3113 | sbis. 8 DD1, DD2.
410%4" |
[ 5 {.[ngh K konT. 3 SB2
56" VS1 KY101E =
6 Y
7|87 DD3 KE6111A7, ik
g |8 K1 PACE0 PC4.569.435-02. K1 ‘
H3lee g l11'g" [ TVDE
5= =1 : c1 —s KQ102A |
={r| [P}4 Rt PR GaMe Rsite § |
- a2 e P st
DD2 K561MES | | l R2 - |zz
14 ol g 130" L ' 108 K12/
¥ 10l 0 L
o CEJ[CO f13 2 " v i i -|-23
o4 K+9 B 35 K14 45
|-1§- CE P L By » K koHT. 1 SA2
1 ? 4 51-0"4| —_ “SA2 " ’ — = K yoHT. 5 SB3
rl. R ] "Oecsitkm VD1 Ka102A
.:1190“'7 - s K koHT. 5 SB2
1T T C2, 0,1 MK
— o L +0 B

2W-HE DD3.1 nosensetcs yposBeHb
nor. 0, a Ha Beixope anementa DD3.2,
BK/IIOYEHHOIO WMHBEpTOpOM, — Jor. 1.
Tpuuuctop VS1 oTkpeiBaeTca, u cpa-
BartuiBaeT pene K1. HopMansHo 3aMKHY-
Twie koHTakTel K1.1 (11 » 12) pene K1,
BKMIOYEHHBIE B PA3PLIB NpoBOAa, coean-
HAWero mexay cofol KOHWTakTwl 5
kHonku SB3 w 1 nepeknouarens SA2
COOTBETCTBEHHO, pa3MbikalTca. Ha
reHepartop TakTOBbIX WMNYNLCOB Npe-
KpawaeTcs nogada nuTarowero Hanps-
*eHus. MNpubop ocraHasnueaeT CcBOIO
paboTy Ha 3aAaHHOM Nepexn4aTenaMm
SA1 1 SA2 nocnegHem HoMmepe nposoaa
kabens.

Hpyrumm koHTaktamm K1.2 (22 v 23)
pene K1 craHoBuTca Ha camobnokupos-
Ky, WYHTMPYs TpuHucTop VS1. 3aropa-
eTca ceeroawon "MenpaseH”, a uHauka-
Topel HG1, HG2 sbiceeynsaoT HOMEp
nocnea+Hero npoeoaa B kabene.

Ob6paTtuTte BHUMaHWe, 4To B cXemMe Ha
puc. 1 B yKasaHHOM Bbllle CcTartbe Aony-
weHa onedatka. Ha pucyHke cxems

reHepaTopa TakToBLIX MMNYNLCOB BMEC-
To Hagnucu K56TUE10 Han mukpocxe-
moin DD2 ponxHo ObiTh Hanwvcado
K56 11E16.

JKenawwum NoBTOPUTL AdHHBLIA Npu-
6op cCnegyer Y4ecTb, YTO TPUHUCTOPb
KY101E umeor anaunTensHelil pazbpoc
N0 MUHUMEaNbLHOMY TOKY OTKPLIBAHWSA Y-
pasngaiowiero anekrpona. Mostomy ans
Mano4yBCTBUTENbHBLIX NO 3aTomy napa-
MeTpy TPWMHWCTOPOB HeobxoauMo B
akTeHOM Bnoke BMECcTO KOHABHCATOPOB
C10—C54, kpome waywux OT BulBO-
noe 11 MUKDPOCXEM DD11—DD15
(K56 1MEB), ycTaHOBMTL NPOBONOYHLIE
NepemMbitkn, a y MAYWMX OT YKasaHHbIX
BbIBOOOB YBENVNHUTE EMKOCTh 0o
2,2 mk®d. Kpome T0ro, pe3ncropsl
R18—R62 ¢ HOMWHANBHLIM CONPOTUB-
nexmem 3,6 kOM 3aMeHMTL pesauncTopa-
MU C HOMWHANLHLIM CONPOTUBNEHWEM
10 kOM. N3-33 BO3MOXHOI HEOAHOBPE-
MEHHOCTW  3aMbIKAHWA  KOHTAKTHBLIX
rpynn B kKHonke SB3 xenatensHa ee
3aMEeHa pene, UMEIWUM ABe rpynnsl
NepeKNYaloLLMX KOHTAKTOB, a ynpasne-
HWe COCTOAHWEeM pene BO3NOXWTbL Ha
ODBLIMHYIO KHOMKY C OBYMA KOHTakTamu
Ha 3aMbliKaHWe.

\
NMpubopw PAOUWOMACTEPA!

XWUT! NamepuTens EMKOCTU W
ESR "ESR-micro v5.05+", npegHa-
| 3HAYEHHLIA ONA M3MepeHUs emMKoCTH
| v ESR anekTponuTU4ecknx koHaeHca-
‘ TopoB De3 OeMOHTAaXa WX M3 ne4art-

HOW NnaTel € akKKyMynaTopom —
3150 py6.

| CobpanHaa nnatra RI158.1M
MMNYyNLCHOMO Metannouckatensa aons
noucKka Metannuyecknx oObekToB B
| | rpyHTe, Necke, CTeHax, rycton Tpase n
| npoyunx yenosuax — 750 py6.

PaguwokoHcTpykTopel Radio-KIT,
Arduino-Kit, MACTEP KWT, Ekits un
KitLab, 3an4acTi onNA pemMoHTa —

Ten.: ana Mockas! (495) 11-86-086;
(916) 028-9019.
WHTEepHeT-marazuH: WWW.DESSY.RU
I e-mail: zakaz@dessy.ru

|

| | B MHTEPHET-MATA3UHE "ECCU".
|
|

- - ®

BECNPOBOAHAS NEPEOAYA
3BYKA!
NEPEOATHUKNA,
PLL-CHTESATOPGI
www.new-technik.ru

NPUEMHUKN,

HYUM-HH — papuvogerant nouTon.
Moagynu, xoutponneps: Arduino,
natyuku, HabBopbl geranen, Mmaker-
Hbl€ NnaThl, UHOWKaTOpPLI, KOpnNyca,
pacxogHsie maTepuansi.

[ chip-nn.ru
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YnpaBneHue BogocHabXxeHuem

AaYyHOro y4yacTtka
K. CTEMAHOB, r. Taraupor PocToBckoi o6n.

/TucTema BoAOCHADXEHWs Moero oad-
L HOro yqacTka cocToMT U3 aByx 6akoe,
npepcrasnfiowmx coboin coobualowmecs
cocyasl. 3TO 3HAYUTENEHO YNPOLAET CUc-
TEeMy, MOCKONBKY BOAY HYXHO NOAasaTth
HACOCOM TONbLKO B OCHOBHOW Gak, Haxoas-
wMncs Ha veppake goma. B Hem A ycTa-
HOBWA NONAABOK C MarHWTOM W [1Ba repko-
Ha, Kak onucaHo B 3ametke A. ArapkoBa
"BRok ynpasneHwA HacocoMm... € nonnas-
KDBO-repkoHoBeIM aatyukom” (“Paguo”,
1992, No 1, c. 24, 25), HO YCTpPOIACTBO
yrnpaenedma um namenun. OHo cobpaHo
no CXeme, NoKasaHHoW Ha puc. 1.

BOOOM B Oake ypOBHA YCTAHOBKW BEPXHErD
repkoHa SF1 ero kKoHTakTbl 3aMbIKaI0TCR U
koHpeHcaTop C1 aapaxaeTcs, WyHTUPYR
TPUHKUCTOP. TIpn 3atoMm Tekylwwin Lsepes
TRPUHUCTOP TOK CTAHOBMTCS MEHLLIE ero
TOKa yaepxaHus. Moatomy TPUHWCTOP 3a-
KpPbIBAETCH, BbIKNIOYAR Hacoc. Peauctop
R1 cnyxnT Ansa nonHon paspaakv KOHAeH-
cartopa C1, korpa repkod SF1 pazoMkHyT,

ONUCaHHLIA Y3en KOHTPONA YPOBHA
BOAbi B Dake NUTaloT 0T N0O0ro MCTO4HN-
Xa MOCTOAHHOrD HanpsaxeHws 12..24 B,
ofecneynBalLLero TOK HArpy3kn He
meHee 80 mA. C ycnexom noponaet, Ha-
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Kak Tonoko nonnasok € MarHutom
ONYCKAeTCH A0 HUXKHEero repkora SF2 (ato
03Ha4aeT, 4TO BoAbl B Hake HeT) HUXHero
YPOBHSA, OTKpbiBaeTcs TpuHucTop VS1, 4t0
NPUBOOKMT K 3anyCcky Hacoca, NOAanLLEro
BOAy u3 konoaua 8 Gak. Mo AocTUXeHAU

npyumep, BNok NUTaHWs OT TENEBU3NOHHO-
IO aHTEeHHOro YCUInTens.

Hacocom ynpasnfaeTr He anekTpomar-
HUTHOE pene, a aneKTPOHHLIA KoMMYyTa-
TOp Ha cumucTope VS2. 3T1o ¢Bs3aHo ©
YCTPOWCTBOM BMBpaLMOHHOrO Hacoca. A

3aMeTun, 4TO B MOMEHT BKAIOUEHWS C
NMOMOLWLIO Pene B HacoCe MHOrAA CrbllueH
PEe3KMIA LLIeNYOK. 3HAYUT, BKIIDYEHWe NpK-
WNOCh HA MOMEHT, KOTAa MIrHOBEHHOEe
3HaYeHWE NEPEMEHHOTO CETEBOIO Hanps-
weHus makcumansHo. MNpu atom cuna yaa-
pa AKOp#R Hacoca 00 ero mMarHMToNpPoBOA
Takxe MakCuManbHa, 4TO NpPUBOAUT, B
KOHLE KOHLOB, K PACHNIOLUMBAHWIO MarHun-
TONPOBOAA WNK K Pa3pbIBy NOPLUHA HACO-
ca. [Mockonbky HAcoOC Uenbid AeHb (0co-
GenHo netom) paboTaer 8 CTapT-CTONHOM
pexumMe, 3T0 NPUBOAUT K ero BeICTpoOMY
m3Hocy. YTobel aTOro HE npowmcxoowno,
BKNIOYATE HACOC CNeaYeT TOALKO B MOMEHT
rnepexofa MrHoBEHHOTO 3Ha4YeHWs Ha-
NPAKEHNA B CETW Yepes HoMb. NS 31oro A
W NPUMEHWT 3NEKTPOHHBINA KOMMYTATOP.

DazonmMnNynbCHOE yNpaBneHue cumm-
CTOPOM MPY MHAYKTUBHOW Harpyake oka-
3a10Ck HEYCTOWYMBLIM, U CUMWUCTOP 4e-
pes wekoTopoe BpemA cropen. Oxasa-
nock, 4TO ANA HapexHoi paboTel Heobxo-
AMMO TIOAABAaTL HANPSKEeHWe Ha ynpas-
NAKWWA anekTpoa cumucTopa VS2 B
TeyeHue Bcero nonynepuona. Ysen onpe-
HeneHus MOMEHTa 3Tora nepexoga co-
BpaH Ha Tpax3ucTope VT2,

OnekTPOHHBIN KOMMYTATOP CER3aH C
repKkoHamu 1 TpuHucTopom VS1 yepesa
camofensHylo onTonapy, obpazoBaHHyIO
nany4awownm gnonom EL1T w potoanogom
VD5. 31o obecneqynsaeT U3onaUMID yera-
HOBNEHHBIX Ha BOARHOM Bake repkoHOB 0T
cetn ~230 B, nutaowen Hacoc. Boamox-
Ha noabopka peaucTopa RE ona Hagex-
HOro 3akpbieanus Tpan3wcropa VT1 wu
peauctopa R11 ans npasunbHoro hopmm-
posaHwa TpaHwanctopom VT3 cwuruana,
KOTOpLIA OTKpLIBAeT TpuHUCTOp VS3 Ha
BECh NONYNEPUOoL CeTEROro HanpaXeHus.
HekoTopbie 3k3emnnspsl CUMWCTOROB
KY208I TpefyioT aoBonsHO GONLWOro
Toka ynpasnenus (ao 200 mA). Y1066l
YBENUYUTE €ro, HOMWHanN peaucTopa R4
MOXHO YMEHBLWMWTL BNAOTE A0 MCKIO4E-
HWA 3TOr0 PE3NCTOPA U3 CXEMBbI.

HepTex ne4aTtHoN NNaTel 3NEKTPOHHO-
ro KoMmytatopa w3obpaxeH Ha puc. 2,
Bce neTtanu ycTaHOBNeHbl Ha Hel Co CTo-
POHBI NEYATHLIX NPOBOAHVKOB, X BLIBOALI
NPUNanHbl K KOHTakTHbBIM nAowWagkam
"BHaknanky”. Wanysawowwmin nuwon EL1 wm
poroanon VD5, naeneveHHbie M3 noxap-
HOro parduvka awima WIN212, nnotHo
BCTABNEHbl C OBYX CTOPOH B oTpesok MNBX
TpyOkun anvHon okono 10 MM onTu4ecku-
MW OKHaMmKU HaecTpedy. Wx BeiBOas! Npu-
nasHbl K COOTBETCTEYIOUWMM KOHTaKTHBIM
nnowankam nnatel. NpoBoga, naywwe ot
cetn ~230 B v k Hacocy, npunasHe! Heno-
CPenCTEEHHO K BeiBOAam cumucTopa VS2.

Tpanauctopsl MJE13001 — u3 avepro-
cBeperawowmx namn. BmecTto TpaH3uc-
Topa KT940A nopongér MJE13003. Tpw-
HUcTOp KY208[ MOXHO 3aMeHuTs Ha
TC122-25-8. 5

HOBbIE HABOPbDI
Ha poccuiCKOM pbiHKe!
Cesiwe 200 mogenen!
Ona goma, 6uaHeca v oduca.
8-495-545-92-41

WWW.RADIO-KIT.RU
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A. MAHKPATBEB, r. TawkeHT, Y36ekmucTaH

Crares [1] Toro xe asropa 6bina NOCBAWEHa AACTaHUWOHHOMY
ynpasneHuno anekrponpmnbopamu yepes UHTepHeT C NOMOLYLIO MecC-
ceHgxepa Telegram. OQHAaKO CerofHs HepeaKo BO3HUKaeT Heodxo-
AUMOCTE MCKaTb anbTepPHaTHUBHbLIE METOA4bl peleHus nogobHbiX
330a4. 310 MmoxeT 6bITb CBA3aHO KAK C TEXHUYECKHMMU, TaK N COLM-
ansHsiMu ¢akTopamiu. B HOBOWH cTarbe aBTOp oOnNMCbIBaeT crnocob
ynpasneHus NPOMbILAEHHBIMH W ObITOBBIMU 3neKkTponpubopamu ¢
nomowso nnargopmel Facebook Messenger. lMpuHyun ynpasieHns
M annapaTtHasa OCHOBa KOMIIJIekca ocTannuchs TeMn XKe — nporpamMmmMa-
6o1, o6pabarsiBarouias 3anpocs! UHTEPHET-MecceHgxepa, pabora-
€T Ha ogHonNnaTHOM MUkpokomneloTepe Orange Pl (knowe Raspberry
Pl) nog ynpaenenunem OC Linux Armbian.

(' 6nacTe BO3MOXHEIX NPUMEHEHWA

OnucLIBAeMoro annapaTHo-npo-
rpaMmMHOro KoMnnekca MoxeT Buite fo-
BOMIBHO LWKWMPOKOW — OT NPOCTOro ynpas-
nedna noTpebutTenaMu 3NEeKTPUYECKOR
3HEPruK A0 NONYYEHWUS ayanoBN3yansHon
nHGOpMaunK, NOCTYNAIOWER OT CUcTem
ayauOMOHUTOPKHra, BuaeoHabnioaeHWA
W faxe KOHTPoNA cocToarma GonsHoro.

Smart H

Contro

Puc. 1

HoTku (IDE) M BEG-XOCTUHI C NOARERNKKOR
SSL. Takwe cepsuchl NO3BONAOT CO30a-
BaTh, 3anyckaTk W OTNaxwWBaTh Nporpam-
Mbl, MCNONL3YA ToNbko Bpayaep. Kak npa-
auno, IDE eknwuaet 8 cebs pepaktop,
OTNAA4MK W TepMuHAn, a Takke umeeT
NPeayCTaHOBNEHHEIA HAbop WHCTRYMEH-
TOB AN psaa #3blKOB MPoOrpaMMupoBa-
HuA. C TOUKM 3PEHMA YMEHBLIEHWA DACX0-

Facebpok

Platform

CxemaTu4Ho CTPyKTypa kKomnnekca
npeacrasnena Ha puc. 1. WMHTepHeT-
meccenaxep Facebook Hanpamyo obwa-
BTCA CO CTPAHULIBN NPUNOXEHWA, 3anpo-
Chl KOTOpPOA nNepeHanpasnsiTcs Tak
HasbiBaemomy Webhook, csoero poga
W3y Mexay CTpaHuUen NPpUNoKeHns u
Gotom [2], W panee nporpamme-0oTy
koHTponnepa. OTBETsI HAa 3aMPOCH! NOCTY-
naKT 0T KOHTPONNepa B o6patHomM nopaa-
ke. Nepepaya wHboOpMaLMU NPOUCXOANT
no npotokony HTTPS, npuyém "camonon-
nucaHHble” SSL-ceptudmkatel He noa-
NEepPXUBAITCH.

Brnonwe pasymHoe 1 TexHWHECKN Bep-
HOE pelweHre — COBMEecTHas peanuaa-
uma Webhook n 6oTa HenocpeacTEBEHHO
B KOHTpOnnepe. Ho Takoi noaxoLn tpedy-
er Hanuuma cratudeckoro IP-appeca v
SSL-ceptudukata, 4TO, €CTECTBEHHO,
CBA3AHO C AONONHUTENLHLIMW MaTepu-
anbHbIMK 3aTpaTtamu. Boixog M3 nonoxe-
HWA — wWenons3osate ans Webhook cro-
poHHWe oBnadHble cepsucel, NPeaocTas-
NADLLME MHTETPUPOBaHHYIO Cpeay paspa-

0B Ha COAEPXAHWE CUCTEMbl Takoe
peweHue oNpasaaHo, ganee paccMaTpu-
BAETCH UMEHHO 3TOT cnocod peann3aunm.

B «kavectee ofHBnasHOro cepsuca
MOXHO wMcnonbaosate AWS Cloud9,
Heroku.com nnn pekomerayemMain paspa-
BoTtynkamu Facebook Glitch.com. 3tu
CEePBUCHI, Kak W DONbLWWHCTBO UM nonob-
HbIX, NPeaoCTaBNAKT BO3IMOXHOCTL bHec-
MAATHOrO NCNONL3VBAHWA Ha ONpeaenéH-
HBIX YCNOBUAX. Hanpumep, Yvcno 3anpo-
COB 3a MEeCHL He AOMKHO npesbiwars
onpenenéuHoro 3dadenns. MogpobHo C
3TUMK YCNOBMAMKW MOXHO OZHAKOMMWTLCA
Ha CcTpaHuuax camux pecypcos [3—D5],
4T0ObI BuIGpaTe U3 HUX Hanbonee nNoaxo-
ARLLWA,

AWS Cloud9 tpebyeTt perncrpaumm c
yKazaHuemM pekBuauToB GAHKOBCKOM kap-
Tel. 370, OAHAKO, MOLUHLIA pecypc, yaob-
Heth B paboTe W MNpenocTaBnaouni
WHUpoKMA Habop BO3MOXHOCTEN, BNPO-
HEM, M3AWLLHWX B PACCMaTPUBAEMOM Chy-
yae. Heroku.com TpeByer yCTaHOBKU KOH-
CONBHONO KMWEHTCKONO NpUMNoxKeHna, 410

co3aaeT HekoTopeie Heynobctea, oco-
OEHHO Ha QOHE 0CTanbHbiX CEPBUCOE.
Glitch.com BwIrnaguT BnonHe KomdopT-
HOW cpenon paspaboTku, NoO3BONAET NpU-
CTYNWTL K paboTe BuICTpO, Bea pervcTpa-
LMK, BCEro NO DAHOMY KIWKY HA CTpaduue
cnpaekn Facebook. Ho oH npegHasHayeH
ANA NpOrpaMMUPOBAHUA TONBKO Ha A3biKe
NodedJs. 370 kak pa3 To, 4T0 HYXHO.

OuyesnaHo, Heobxogwmo cpoenath
HebonbWwoe OTCTYN/eHue U OTBEeTUTL Ha
BOMpOC, nodemy mmenHo Nodelds, u 410
370 Takoe? 3To cepeepHelit JavaScript,
WHTEPMNPETURYEMBINA 1 BLINONHAEMBIN BHE
Opayaepa Ha asuxke V8 VM ot Google B
cpeae vwcnonHenws JavaScript, koTopyio
wcnonsayet Gpaysep Google Chrome [6,
7]. NodeJs, B otnuumne OT MPUBLIMHOMD
JavaScript, cHabxen APl gna pabotwl ©
YCTPOWCTEAMW BBOJA-BeIBOOA W danno-
BOW CUCTEMOW, @ TAKXKE UMEET MHOXECTBO
nogknoyaemelx bubnuortex (mopgynen),
YTO AenaeT ero NoAHOUEHHbLIM A3bIKOM
MPOrpaMMUpOBaHWUA BbICOKOTO YPOBHS.

Bce 3anpocel obpabaTteiBawdtcs B
OOHOM NOTOKE Ha 0CHOBE nNpuHUMNa
oBpartHoro Bwi3oea (callback), He coapa-
BaA AN KaxA0ro 3anpoca OTAeNbHLIA
akaemnnap ckpunta. JavaScript obnapaet
BO3MOXHOCTBIO NEpeaath yHKUMID Kak
napametp 8 apyryio gyHkuwio. Moatomy,
KOrga NpoucXoauT onpenengHHoe cobol-
TWUE, CBA3AHHOE C HEKOTOPLIM METOAOM, B
3TOT METOA NepepaeTca QyHKUMA ans
ncnonHeHus. KoHewyHo, npeumyliecTtsa
NodeJs 8 nonHon Mepe NPoABNAIOTCH Ha
BbLICOKOHArpyXeHHeix nnatdopmax, B
vyacTHocT Ha Facebook. B paccmatpu-
BaeMOM CliyvYae ero MWcnons3osadue
OMPaBaaHo Kak no CO0DPaXeHUaM yHW-
hukaLM HacTern KOMNNeKea, Tak U CHK-
KEHWA HArPY3KW Ha CPaBHWUTENBHO Mano-
NPOWU3BOAUTENBHLIN KOHTpONNEp.

Kpome Toro, se6-cepeep B Nodeds —
COCTABHAN YaCTh MPWNOXEHWUS W HE peanu-
3yeTCA OTAENbHO, KaK B MPUBLIYHLIX CUC-
Temax knacca "pef-cepsep — npwnoxe-
Hue”. C 3ToI TOYKW 3PeHnA naeansHo Bhi-
no 6Gbl CO3AATL B GAMOM KOHTPONNEpe cep-
TuuumposarHbll HTTPS-cepeep, obGpa-
BaTeiBalOWWiA 3anpockl OT NPUNOXEeHWa
Facebook. Ho nockonesky nocrasnexo yc-
NOBUE HWUIKOI CTOMMOCTIW NPOEKTA, KOHT-
ponnep ByaeT KNWEHTOM, NEepUOAWHECKM
onpawwsawwmm Webhook Ha npeamer
HanWYusa Komaug ona ucnonHeHus, Bna-
rogaps Nodeds nnatdopma okasbliBaeTcs
MaKCKMAansLHO NOArOTOBNEHHOW K Nepexo-
[y npyv HeobxoaMMOCTH Ha KOHUENUWID C
ucnons3oeasuem seb-cepeepa. Nodeds
UMEET CreuuansHLIe Moaynn, npeaHasHa-
4eHHble gna paboTel ¢ NopTaMn BBOAa-Bbi-
sona Raspberry Pl n Orange P, yto obec-
neYyveaeT BO3MOXHOCTE npamoro ofpa-
LWEHWA NPOorpammel-BoTa K aTum nopTam.

MNpouecc coapanng 6oTa COCTOMT U3
TPEX KMOYEBLIX 3TANOB: PErucTpaunm wn
HAcCTPOWKK CTpaHWUbLl NMPUNOXEHUR Ha
Facebook, coanavna Webhook v cobcT-
BEHHO nporpammel-0oTa. Ecnn yu4eTHas
3anuck yXe ecTe, Cpa3y Ha pecypce
https://developers.facebook.com/
NepexoauTe K CO3OaHMI0 Y4ETHOW 3anucu
pa3paboTyvka. B NnpoTKMBHOM Cnyyae cHa-
4ana sapervcTpupyvTecs Ha Facebook.

MNocnegoBarensHO NPORANTE, KaK Onu-
cavo 8 [B], aranui: "Ha4ate paboty'—
"Cospnats akkayHt —"Add first product”
(noBaBwTk NepBLIA NpoaykT)—"Messenger”.



3artem npoiauTe no nytkn "HacTponku
mecceHaxepa”—"leHepupoBaHve map-
kepa”"—"Co3afnats HOBYID CTpaHuuy’ —
"KomnaHua wnn Gpenn’. 3peck BBEOUTE
"HaseaHue wn Karveropuwio”, "Crpanuuy
npunoxeHns”, ycranosute "MoTo npodu-
na" un "®oto obnoxkn” (nocnenHve aga
wara MoXHO MPonycTUTh),

Coagante oTnensHoe WMs nonb3oBa-
TEena AnNs CTpaHuUbl 4epea CoOOTBETCTBYIO-
WK NyHKT MeHio. o atomy umeHwn
Messenger ByaeT wpenTuduumpoBath
co3ganHeln BoT. B cuany ocobeHHocTewn
nnatopmel  pa3paboTka aHOHWMHBIX
BOTOB MCKNOYEHa. Teneps MOXHO noce-
UaTh CO30aHHYI0 CTpaHuuy no agpecy
fb.me/<umsa_nons3osarena> un oT-
npaenaTe coobuleHna, MCNonb3ya agpec
m.me/<uMf_nons308arTens>.

C ueneio aeTopM3auun Bce 3anpockl K
APl Messenger Platform nomxHel copep-
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XaTe Mapkep A0CTyna Ha YPOBHE CTpaHu-
ubl. MNoaTtomy BO3BPATUTECH K HACTPOWKAM
MecceHpkepa (K nyHkTy ‘TedHepuposaHne
mapkepa”—"Buibpate cTpanuly”, KoTo-
pas Noka 0aHa) U CKONMUPYIATE CO3NAHHBLIR
Mapkep B HapéxHoe mecTto, [ina nansHei-
Wero 3anonHeHus copmel TpebyeTca
nmeTe obwegoctynHen URL Webhook.
Y700k co3naThL paboqnin npoexT Webhook
no wabnoHy, BOCNONL3YWTECH PEKOMEH-
Aaumamu n, 3 nokymedTa [9].

Haxmure Ha skpaHHyw kHonky "Pa-
6ora ¢ Glitch" wnu nepenaunTe No couinke
https://glitch.com/~messenger-
platform-quick-start u 3aTtem 8 oTkphiB-
wemch okHe Beibepute Remix Your Own.
YyTUTe, UTO Ha MOMEHT HANUCaHWUS CTaTbU
KoppexTHan pabora Cc pecypcoM BO3MOX-
Ha Toneko B Gpayaepe Google Chrome.
Co3zpaiTe ¢ain npocToro NpuioXxeHns
app.js no wabnowny Ha Glitch, nogcrasnas
B CKPLITLIA hanf KOHpUrypaLmm okpyxe-
HWA .env koHcTanTy PAGE_ACCESS_TOKEN
C COXpaHeéHHbIM paHee mMapkepom. Xpa-
HEHWE ero 3Ha4YeHNA B KOHCTaHTE OKpYyXe-
HWA, & HE B CAMOW NPorpaMMe, noswluaeTt
YpOBEeHL Be30NacHoCTK.

BKN/

Packponte mMeHio, Haxonosleeca B
NEBOM BEPXHEM Yy Naxenu paspaboryn-
ka Glitch, n ckonupyiate URL npoekTa 8
none "URL oBpaTHOro Bei3oBa” HacTpoek
Webhook, obsaatensHo no6asus K Hemy
noctpuke /webhook. 3anonHute Takxe
none "Mapkep nogreepxaens” n ycta-
HOBUTE pa3peluenuna messages u messa-
qging_postbacks. lNpu coxpaHeHuu Ha-
CTPOEK MpPOMCXOAWUT asBToMarudeckas
npoeepka szaumopeitictens Webhook c
nnatdopmoin Messenger. Ecnu oHa npo-
wna ycnewwdo, O6yner npennoXeHo
BbIOpaTe CTpaHWuy 0N NOANWCKW Ha
nony4yenne cobuimuin Webhook, 4to v cne-
oyer cpaenate. HacTpoikm nognucku u
cOBbITUI MOXHO BrOCNeacTBun pesakTn-
poBaTh.

3atem oTkpoiTe "CTpaHuua npunoxe-
HUs"—"HacTpo#kn"—="Mnardpopma
Messenger”—"lpuBasars NPUNOXEHNE K

Remote Devices Control Project

Bk

Ha nnatgopme Facebook Messenger

Environment config
webhook ana IDE Glitch.com

=

# ABTOp NaWkpatbee . K., 2018

# store your secrets and config variables in here
# only invited collaborateors will be able
#

to see your .env values

# reference these in your
# code with process.env.SECRET

PAGE_ACCESS_TOKEN="<page_access_token>"
DEV_LST="CnucoK ycTponcTse:\nl ycrp.1\n2 ycrp.2\n,..\n";

# note: .env is a shel] file so
# there can’t be spaces around =

cTpanuue”. 3aece B paspene "O6meH co-
obweHuamKu” oTknounTe onuwio “Mpen-
naravte noceTUTensamM OTNpasnaTh coob-
weHns” v Bknmiounte "Show a Messenger
greeting”. Mpu aToM 3anonHUTE TekcTo-
B0OE NONe NPUBETCTBWA C KPAaTKOW crnpas-
KOW No wucnonek3osaHuiy ©Bota. TekcT
MOXET ObiTh MPUMEPHO TakvM, Kak Ha
puc. 2. MakcumManbHOe YWCNO 3HAKOE B
coobuennn — 160. MocpencTaom nyHkTa
"MepcoHanM3aums oTeeTa” MOXHO BKIO-
HYWTh B NPUBETCTBME NMA, GaMUINIO NONb-
3osartensa n URL ceoeit cTpaHuLibl.

MpUnoXeHue MoKHO OCTaBUTL B DEXN-
Me paspaboTku, OTNPaBnaTL ero Ha npo-
Bepky W nybnukauuio ons obulero nocry-
na Her HeobxopumocTu. Ona paboTel ¢
NPUNOKEHNEM B TAKOM PEXMME NoNb30-
BATENDL AONXEH BbiTh €ro aaMUHUCTPATO-
poM, paspaboTyuMKoM WNU TeCTUMPOBLLM-
koM. HeoBxoauMo cOCTaBWTe CrIMCOK
AoBEpaHHbIX nul. 3To ofecneyuT BLICo-
K1 yposeHb BE30MNacHoCTH.

Mo 3aeepweHun NpoBEepKM B3anMMO-
AencTans mMecceHaxkepa ¢ Webhook kog
wabnoHa 3ameHnTe KoaomM paboyero npu-
noxedus. Ero dann app.js iMeeTcs 8 npu-
NoXeHuu K cratee. Jlna MakcuMansHown
Pa3rpy3kK KOHTPOANEPa Ha CEPBEPHYIO
4acTb BO3NOXEHbl OCHOBHBbIE QYHKUNW
napcuHra (pasbopa) POST- v GET-3a-
npocos k Webhook, oBpaboTka cobuiTui,
npoBepka cooBUIeHWn Ha KOPPEKTHOCTS,
GopMUpoOBaHue COOTBETCTBYIOWMX KO-
MaHg, KOHTPONNEPY, NONy4YeH1e OTBETOB OT
Hero u (opMupoBarue coollieHuin ans
MECCEHAXEepa, NPOoBEepKa CBA3N C KOHT-

AMETAHUMOHHOE ynpaBneHde anekTponpubopamm

ponnepom. Kog npunoxenms Webhook
CcHabxEeH QOCTATOMHO NOoAPOOHEIMK KOM-
MeHTapuAMKU, NO3ITOMY 3AeCh PaccMoT-
PUM TONbKO OCHOBHbLIE MOMEHTHI U MPUH-
UMbl NOCTPOEHUA.

MNocne wmnopta Tpebyembix Moaynen
W Ha3Ha4YeHWs KOHCTaHT 1 nNepemeHHbIx
3anyckaeTcs seb-cepsep 1 onpesensioT-
cA dyHkumn pasbopa POST- u GET-3a-
npocos. Webhook Baawmopencteyer c
nnargopmon mecceHpxkepa oboumu me-
TOoOaMu, Kak onpegeneHdo paspaborum-
KOM, @ C KOHTPONNEPOM — TONLKO METO-
nom GET. [ins asTopv3aauwi npw obpatue-
HUM K MECCeHXepY W K KOHTpOonnepy uc-
NoONL30BaH 0AMH W TOT %e Mapkep. OaHa-
KO OHW MOTYT BbiTh W pasHbIMKM. 3TO O0-
NONMHWUTENEBHO NOBLICKAT 6e3onacHoCTb
CHCTEMBI,

C TOWM Xe uensld Mapkep xpaHaT B
CKpLITOM daine .env ¢ ONUCAHUAMKM Ne-
PEMEHHbLIX OKPYyXe-
Hua (Tabnuya). Cne-
ayetT umete B BUOY,
410 3TOT hann TMNn-
4YeH TONLKO ANA cpe-
awt Glitch, roe ans
obpaweHna K Hemy
npenycmoTpeHa cne-
unanbHas WHCTPYK-
UnA process.env.
BHyTtpu hyHKUMI
app.get() npowucxo-
[UT NPOBEPKA PEXMW-
Ma nognucku KU Toke-
Ha [10] B oTHOWEHUK
‘ mecceHgxepa. [pw

YCMEWHoW npoBepke
Webhook ornpasns-
eT CTaHOapTHei oT-
set 200 (OK) v npwm-
HUMAaET COAepXUMoe
POST-coobuwenun. [Lanee dyHkuma
app.post() nposepser Twn obbekTa 3a-
npoca (cTpaHulibl MPUNOXEHUA), NoNyYa-
eT cobwiTne webhook, onpenenseT naeH-
TMQUKATOP OTNPABUTENS, NPOBEPSIOT THN
cobbiTua (message wnun postback) v Bei-
3blBAET COOTBETCTRYIOWMIN 06paboTymK.

B o6pabort4vke npoBepAOTCA CO-
ODLUEHMA HA HanW4irMe W KOPPEeKTHOCTh
TEeKCTa, a Takke npoBepseTcH CBA3b C
KOHTPOANEPOM, POPMUPOBAHUE KOMaHAb
w co3ganue TekcTa coobwenun. Pazbop n
dopMupoBaHne kKomaHn NPOMCXOAST C
nomousio GyHkumn checkCommand().
KomaHga ynpasneHus, kak Ouing yrnoma-
HYTO B MPUBETCTEWK, A0NXHA UMETE Lnd-
poBOA copMat W COOEPXaTe HOMEp
ycTponcTea u ko onepauun (0 — ebiknio-
YUTh, 1 — BKNIOYUTL, 2 — NPOBEPUTH
coctosHmue). NpukaTo, 4To Kogom onepa-
LMW CRYXUT NOcneaHas uudpa komaHos,
npuyém undgpa, pasHan unmn bonblie aByx,
CHMTAeTCA 3anpocoM NMPOBEPKW COCTOA-
Hua ycTponcTea. Ecnun B TekcTe coobule-
HWS NPWCYTCTBYET HEUWDPOBOA CUMBON
(3@ UCKNIoHEHWEM OANHOYHLIX Byke Y 1 ),
KOMaHaa CuUMTAeTCH HEeencTBUTENLHON,
o0 4em byget nocnano coobwenune. MNpo-
BEPKa Ha KOPPEKTHOCTL NPOM3BOAMTCA B
OHwkone, B koTopom undpam 0—9 coart-
BETCTBYIOT KOabl 48—57.

BcTpoeHHbIM CpeacTBoM pasmeTky B
Nodeds cnykut JSON [11]. Becs obmen
uHdopmaumeint ¢ nnathopmMon mecceH-
Kepa nponcxoant B atom dopmarte. [Ons
yHUDUKaLUMK MHOOPMALMS NPWNOKEHWI B
BONLLWKWHCTEE Cny4aes TOXE npeacTaene-
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Ha B Buae JSON-obwekToB., Popmupye-
MbIE KOMaHObl MMEIOT BHYTPeHHee npen-
crasneHwe suaa {"dev’;"xy","set":"0/1/2"},
roe dev — maeHTudukaTop YCTPOWCTBEA,
set — kon onepauuu. UoeHtudgukatop 0
WMCNONb3yeTcA ONf  OAHOBPEMEHHOro
obpalleHna Ko BCEM  yCoTponcTBam.
KombuHauma {"dev":"0","set™:"1"} umeer
Noru4eckoe 3HaueHuwe "BkniounTs BCE" 1
CRYKWT ANA OTMEHBLI TEKYLLEW KOMaHOk! B
X048 BhINONHEHWA NPpOrpamMmel.

Kak 6bino oTME4EeHO paHee, KOHTpOon-
nep nepvoanyeckn anpawmneaet Webhook
Ha NpeaMeT HanuyuA HOBOW KOMaHAwL.
Mpuanakom ee 3anpoca ChyxuT Hynesoe
3naqeHue napametpa q. Buewnum dop-
MaToM MPeacTaBneHud kKomMadasl Oona
OTNPaBKK KOHTpONnepy cnyxut dopmar
CSV C pa3geneHmeM Homepa yoTponcTea n
KOOa KOMakObl CUMBOMIOM TOMKW C 3ans-
TOW. TEKCTORYIO CTPOKY B 3TOM dopmarte
OTRAPABNFIOT KOHTpONnNepy B OTBET Ha
3anpoc. py OTCYTCTEMW aKTWBHOW KO-
MaHibl nepenaoT crpoky 0;1.

Mepuoguyeckme 3anpocbl ¢ HYNEBbIM
napametpom g Cryxart Takxe ons onpene-
MIEHWH HanVUWA CBR3W C KOHTPONAEpPOM.
Ecnu mexay oByma nocneaosBartensHeIMn
KOMaHOamMu 3HavYeHue nNepeMeHHon nq
(C4ETYMKA 3anpoCOoB) HE W3MEHWNOCH,
mecceHaxepy Oyaer oTnpasneHo coob-
ieHne ob oTCYTCTEBAM CBR3N.

PaccMatpuBaemas peanwsauma npu-
noxeHua He ucnonsayet bydep komaHa.
Moatomy, ecnu KOHTPONNEp HEeHoCTyneH,
NOCNEAOBaTeNLHOCTL PAaHEe NONY4EeHHbIX,
HO ELE HEe WCNONHEeHHBIX KomaHg Oyaet
notepada. 310 uenecoobpaiHo no Ton
NPOCTON NPUHYMHE, HTO 3@ BDEMSA OTCYTCT-
BUA CBA3N HeoBXoAWMOCTb WCNOAHEHUA
HEKOTOPbLIX KOMaHL MOXET 0TnacTs, a bec-
KOHTPRONLHOE BLINOMHEHWE HAKONNEHHO!
nocnepoBaTensHOCTW KOMaHa Aaxe Mo-
XEeT NpeacTaBnTb ONacHoCTh.

3Hauenuwe napametpa g = 1 koHTpONn-
nep UCNonL3yet Ans nepepauw craryca
TeKyLeh KoMaHabl, KOTOPLIA OH Nepeaaér
BMECTE C MAEHTMHUKATOPOM YCTPOWCTBA
(napameTpom d) OTAENbHLIM NapameTpom
st, NPUHUMBIOLWMM CNEYIOLUME 3HAYEHNA:
0 — yCTPOMCTBO BbIKNKO4EHD, 1 — yCTpOA-
CTBO BKNIOYEHO, 2 — KOMaHOa He Beinon-
HeHa, 3 — YyeTPOWCTBO OTCYTCTBYET.

Momumo komang, ynpasnesus, npeagy-
cMOTpeHsl cnyxebHble komauabi: Y —
NONY4UTL CNMCOK YCTPORCTE, [N — nposep-
Ka CBS3W C KOHTpOnnepom. 3aMeTtuMm, 4to
MNPV NoNLITKe NoAaTe KOMaHay, Npeanuckl-
8AIOLLYI0 W3MEHWTbL COCTOAHWE nopTa,
IanporpaMMMpPOBaHHOro Kak Bxog, Syaer
nony4eH oTBeT "YCTPOWCTBO OTCYTCTBY-
7", B TO Xe BPeM#A YTeHWe ero cratyca —
HOpMAansHas onepaums.

CrnMUCOK YCTPORCTB XPaHUTCH B CTPOKO-
BoW nepemenHon DEV_LST okpyxeuns
Webhook 8 hopmarte "<Homep_ycTponcTea>
<Haasanme>\n<..><... >\n", rge \n —
CUMBON nepesoga cTpoku. Hanpumep,
"1 Yetpoucteo 1\n2 YctpoicTteo 2\n".
3TOT CNWCOK CNPaBOYHLIA, OH HE 3anpe-
WAET NMoAaBaTe KOMaHasl HEcyLecTsyo-
wumM ycrponcteam. lNpaswinbHOCTE CUH-
TaKcuca KomaHa NpOBEepseTca Ha YpoBHe
Webhook, a Wx COOTBETCTBME peansHbIM
YCTPOWCTBAM — Ha YPOBHE KOHTpOnnepa.
ATO MCKNIDYaeT HeoDXOAMMOCTE XKECTKON
NPWBAIKM CNWCKOB CPEAHErO W HWXHEr0
ypoBHER (NoNbL3yAcb TEPMWHONOTWENR
ACYTI) v BnonHe onpaspado, NOCKONLKY

Hannuve noboro ycTponcTea NpoBepreT-
C# N0 CNWCKY KOHTPONNepa, HO MOXHO CO-
3[as8ath "CKPLITLIE" peanbHbleé YCTPOWUCT-
84, HEe BXOAALME B CNWMCOK MeCCeHxepa.

CyllecTBYeT BO3MOXHOCTL CO30aBaTb
MEHID UNK KOMaHOHEIE KHOMKW aHanorny-
HO cnucky komarpg 8 [1]. OpHako B
Messenger Facebook u4ucno nyHKTOB
FNABHOMO MEHI0 OrPaHW4eHO TPEMSA, BRo-
HKEHHBIX MEHID — OBYMA, 8 WX NYHKTOB —
naTeio. Otcopa BO3HWKaeT Heobxogum-
MOCTL AENeHWA KaHanoe ynpasneHua Ha
rpyNnbl M YCNOXHEHWA NONL30BATENLCKO-
ro uHTepdeica. ITM OrpaHNHeHns He Noa-
BOMAIOT NOCTPOUTE PA3BUTYIO CUCTEMY,
Tak 4TO WCNONL30BAHWE MEHI0 BpAL Nu
MOXHO CYUTaTL ONPasoaHHLIM,

npogosmkeHne npedsiayilen. lNpw seoae s
KOMMLIOTED WX CNEAYEeT O0beanHnTs, yaa-
JINB 3HAK §.

Lna HopmansHon paboTel HEOBXOAMMO
no6aBuTb NyTe K UCNoOnHAemMbIM dannam
NodeJs B nepeMmeHHyio okpyxkerna PATH u
npodunm nons3oBarenen root n opi:

sudo -i

PATH=3PATH: /etc/node/bin

export PATH

echo "export PATH" »>

§ /root/.profile

echo "export PATH" >>

§ /home/opi/.profile

exit

MNpasunbHOCTL YCTaHOBKU MNpoBepLTe
KOMaHAaMK, BhIBOAAWMMIW HOMEDa Bep-

opi@orangepipcplus: —

Puc. 3

Ans Kenawowmx NosKCNepuMeHTUPO-
BaTh B 3TOM HanpaeneHny B KOMMEHTa-
PWAX K WCXOOHOMY TEKCTY MpUNoXeHus
app.js nNpuBeneH npumep wabnoHa ¢
kHonkamu ofipatHoro esizosa. Bo3spawa-
emMelid Tun cobeitTus — messaging._
postback, nnsa 06paboTky KOTOPOro Npeay-
cmoTpeHa pyHkuua handlePostback().

Mepernem k paccMoTPEHWIO UCNONHW-
TEeNLHON (KOWTPONNEepHon) 4acTv Kom-
nnekca. Npouecc yCTaHoBKW U HACTPOMKK
OC Armbian Linux #a Orange Pl noapo6Ho
onucad 8 [1], NO3ToOMYy OCTAHABAWBATLCS
Ha Heém He Bypem. Mocnepyouwlas ycra-
HOBKa cpeakl ucnondenna Nodeds saknio-
HaeTcH B NONYYEeHWW apxnea C €€ Oencr-
BYIOLLEN BEpCKeln u3 penoautapusa [12] v
BoINONHEHUW MHCTpykumia [13]. Cneayer
noMHUTL, YTo Raspberry Pl u ero ananorn
nocrpoeHsl Ha nnargopme ARM, apxuas
OC ans HAX UMeHYIOT No wabnony node-
vX.Y.Z-linux-armvT7l.tar.gz, rae X.YZ — Ho-
mep sepcuu. Y asTopa ycTaHoBneHa Bep-
cua 6.11.4.

ConepXxyuMoe apxuea pacnakynTe 8
fetc/node ¢ nomowsio dhannosoro meHea-
xepa Midnight Commander nnu koMana:

tar xvzf node-vX.Y.Z-1inux
§-armv7l.tar.gz

rm -rf node-vX.Y.Z-1inux
§-armvil.tar.gz

sudo mkdir /etc/node
sudo cp -a node*/* fetc/node

Mpum. pen. 3nece n ganee 3Hak § B
Hayane CTpoku 03Havaer, 4To 37a cTpoka —

cuit node u npm (MeHeXepa nakeTos):

node -v

npm -v

3arem  ycraHosute  Gubnuorteky
WiringOP, kak onucavo B [1]. [ns 3toro
HEODXOAMMD Hanuuyue B cUcTemMe naketa
git-core. Ycrasaenusaot WiringOP 8 cooT-
BETCTBMM C MHCTPYKLMAMM 115 NPOLecco-
POB PasnyyHbIX TMNOB, NPUBEAEHHBIMWU B8
[14]. B yacTHocTH, ansa Orange Pl SoC h3
nocneaoBarensHOCTs KOMaHg BuIrmaanT
TaK:

git clone https://github.com/

g§zhaolei /WiringoP.git -b h3

chmod +x ./build

sudo ./build

PaBoTtocnocofGHocTe WiringOP npo-
BEepLTE KOMaHnoWn gpio readall, koTopas
BbIBENET NOAOOHBLIA NOKasaHHOMY Ha
puc. 3 cnucok eeBonos 40-kOHTaKTHOrO
PasbeMa C UX HauMEeHOBaHWUAMK, COOTBET-
ctenem nHaekcam WiringOP v peictayio-
LMK YPOBHAMU HANPKEHUS.

Nenondsemulit ann npoekta app.js
nomecTuTe 8 aupextopuio /etc/node/is/
FB_RDC. Ciofa e HYXHO CKONUpoBaTs 13
BbILUECTORWER aupekTopuun /etc/node
pvpexktopuio node modules © coaepxn-
Mbim. MNoaknoyuTecs K cetn MHTepHeT 1,
Haxoasck B paboden gupekTopun npo-
8KTa, 3anycTure MeHemxep naketos ona
YCTAHOBKW AONONHUTENBHLIX MoOynen
arange-pi-gpio 1 csv-parse:

npm install --save orange-pi-gpio

npm install --save csv-parse



Mogyne orange-pi-gpio [15] obec-
neduneaeT paboTy cpensl Nodeds ¢ Bwb-
nuotexon WiringOFP.

Moche vMmnopTa MOAYNen HasHaqbTe
koHcTaHTel URL 1 TokeH Webhook. B kave-
cTee hase_url MCnoNe3ayiTe HaaHa4eHHbIi
Glitch agpec. VERIFY_TOKEN — token gns
sanpocoB k Webhook. 3atem 3agaite
Maccuebl ONWCaHWS BbIBOAOB B NOpAOKe
Hymepauun Bubnuotekn WiringOP u nHu-
unanuanpyinte noprte. B paccmarpueae-
MOM Clly4ae npeaycmoTpeHa KoHdurypa-
LMS UX KaKk BbIXOA0B, BXOLOB W BXOOOB C
YCTAHOBNEHHBIM Ha HWUX C MOMOLLBIO BHYT-
PEHHWUX PEANCTOPOB BLHICOKUM NOFUHECKUM
ypoBHem. lMockonbky Orange-pi-gpio npu
WMHULANW3aLUK MO YMONYaHWIo YCTaHas-
nueaeT Ona BbIBOAOB peXMMm Buixona,

MHcTpykunm console.log() npegHa-
3HAYEHL! ANA BuIBOAA HA KOHCONb Chyxeb-
HOW ¥ OTNaaoYHON (3aKOMMEHTUPOBaH-
HElE CTPOKW) WHhOpMaUWKW, 4TO NO3BO-
ARET CNeuTh 3a X000M BbINONHEHWA NPO-
rpammel M 06MEHOM OaHHbIMU. [Mpumep
Takoro ebliBofa nNoKka3aH Ha pMc. 4.
I'IpexpaTmb BbINONHEHWE MOXHO HaXaTu-
em coqeTaHuns knasuw Ctri+C.

TUNUYHBIA BUL OKHa MeECCeHaxepa B8
npouecce pabotel ¢ BOTOM nokasaH Ha
puc. 5.

Cxema coeauHEeHWA BhIBOAOB MWKPO-
KOMMbIOTEPA C WCMONHUTENBHBIMKW YCT-
POMCTBAMW W NATYMKAMW WASHTUYHA OnNK-
caHHoM 8 [1] v 3pecsL He npueoauTCs.
lansBaHWMyeckas pa3spA3Ka BXOO0B peanu-
30BaHa C NOMOLLKLKD 3NEKTPOMarHUTHBbIX

opi@orangepipcplus: jetc/node/|s/FB_RDC

Puc. 4

AONYCTUMO yKaablBaTk TONLKO HOMEpa
Takux BbiBoaos. PyHkuns Timeout obec-
NeYnBaeT 3anepxKy nojasn nNUTaHus Ha
BhIXOAHLIe BydepHule kackanbl.

OcHoBHBIE DYHKUMKW NPUNOXKEHUS —
oTnpaeka sanpocos Webhook v o6pabot-
K& KOMaHO — BbINONHAIOTCA NO TAUMEPY.
Mepwion NOBTOPEHWA 3aNPOCOB MOXHO
M3MeHATL npou3sonsHo, OpHako paxe
Npu BLICOKOW CKOPOCTY COEAMHEHNA BPAL,
nu ecTbk CMBICA OenaTh ero MeHblUUM
cekyHakl, ONBITHEIM NYTEM YCTAHOBMNEHO,
YTO ONTUMANBHBIWM NEPWOA ONPOCca Coena-
[aeT C Tem, YTO NPUHAT MO YMONHaHuio
LA BEPXHEro ypoBHa BONbWWHCTBA NPO-
MiilneHHsix ACYTI v paseH 2 ¢.

Otnpasnset aanpoc Webhook dyrk-
uust gry() c napameTpamu, onUCaHHbLIMU
sulwe. OTBET B BUAE CTPOKK hopmaTa csv
OyoeT NpucBoed NEePEMEHHON S, KOTOPYIO
nepenalnT kKak napameTp B (yHKUWIO
cmd_parse(). Ona npuceaueaeT cooTeeT-
CTBYWLLIME 3HAYEHUA NepemeHHbiM dev
(Homep kanana) v cmd (komaHga ynpas-
nenns). CoderaHne aTux nepemeHHbIX
NPOXOOMT PAL NPOBEPOK, N0 pesynsTaram
KOTOPLIX BLINOAHAIOTCH Onepauwri 3anu-
CU/YTEHWS COOTBETCTBYIOLWMX Paspanos
perucTpos BeoAA/BeROOd. Kaxnas one-
pauMa 3anucy 3aBepLluaeTca NPoBepKon
cratyca paapsna. Copoc Tekylleit koman-
bl QYHKUWA qry( ) BEINOAHAET NOCNe nony-
YEeHWA pesynwTarta 3anpoca.

3anyckaloT nporpammy-60T KOHCONL-
HOW KOoMaHaoin u3 paboueit AMpexTopuun
NPOEKTa KOMaHAOH

node app.ijs

MonyueHa
Komanpa: 11

YcTpoucTeo
R 1 BKNKOYEHOD

Monyuexa
komanpa: 10

YcTponcTso
1
R BbIKNIOYEHO

pene, a BuIXOA0B — C Nomoulkio Gydep-
HbIX TRPAHIUCTOPHLIX KNIOHER 1 CUMUCToR-
HbIX OMNTPOHOB, a NMpPWU HeobGXoaWMOCTH
ynpasneHsna MoLLHoK Harpyakon v gonon-
HUTEeNLHBIX cumucTopos. lMporpammuoe
ynpaenedne TmnUTaHuemM SNeKTPOHHbIX
KMlo4en No3sonaeT uabexaTs BOIMOKHbIX
noxHbix cpabathiBaHuin B NPoLIEcce MHW-
uuannaaunm Nnopros.

Puc. 5

MukpokomneioTep, kak u 8 [1], nome-
WEH B CTEHAAPTHLIA KOpNyc, pene u onT-
POHbl YCTAHOBNEHLI Ha AONONHUTENBHOWN
MOHTaXHOPM nnate. Beck y3en ynpasne-
HUA MoxeT BulTe cobpax B obLiem kopny-
ce, obecneyusawliem Heobxogumyio 3a-
WMTY OT BHEWHWX BOoapencTswi. Ha-
MOMHID, 4TO DCOBEHHOCTE MUKPOKOMNBIO-
Tepa Raspberry Pl u ero knoHos, B Tom
yiicne Orange Pi, — NoBbilUEHHOE Tenno-
BbIJENEeHUE MPOUEccopa U OTCYTCTBUE
FOTOBLIX PELUeHWA, NPefoTBPaLiaowmx
€ro BO3MOXHOE NOBPEXAEHME NPW Nepe-
rpese. MoaTomy 06 aToM cnegyeT nosa-
BOTUTBECA CAMOCTORTENbHO, YCTAHOBWB
TENAOOTBOA, NPEeaHasHa4YeHHbIn gna KoH-
KDETHOMO TUNa MUKPOKOMNbIOTEpa, wWnu
WCMNONB30BaThL NOAXOAALMI OT CTapbix
MuKponpoueccopos i386 wnw i486.

MuraeT MUKpOKoOMNLIDTER OT ¢Tabu-
NU3NPOBAHHOIO BNoKa NUTAHWA Hanpaxe-
HWeM 5 B ¢ AonycTUMBIM TOKOM Harpysku
He meHes 1 A
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Ot pegakunu. VIcxoaHse TeKCTE Npuno-
weHui  Haxogsarca no  anpecy  http://
fip.radio.ru/pub/2018,/09/app.zip na na-
uem FTP-cepsepe
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HALUA KOHCVYJIbTALUUA

EKUMOB A. "Berywme orHu” Ha Tpu-
Huctopax. — Pagwo, 2018, N2 9, c. 64.

Neuyarnas nnara.

YepTéx nevaTHon nnatel yCTPONCTea 1
pacnonoxeHue anemeHTos Nnpueefedbl Ha
pwc. 1.

L

MUKpoamnepmerTpa asyma raitkamn. MNoj-
cTpoeuHblt peauctop — CMN3-38a wnu
asanorv4Hu UMNopTHEIR. MNepexnioya-
Tenw SA1, SA2 — OBWXKOBLIE YrNOBLIE Ha
nnaty cepun MK, nanpumep, MK-22D10
n MK-23D38 (SM191) cooTBETCTEREHHOD,
unwu npsameie cepur MS — MS-22D16 u
MS-23D18 conTBETCTBEHHO.

100 L

NoXeHue 3NeMeHTOB, KpOMe pesncTopa
R,y v pene K1, npveeaess Ha puc. 3.
IOna yoobcotea pas3goaky NPOBOAHUKOB
B uensx R10HL1, R14HLZ2, R15K1 oka-
3anocek uenecoobpasHBIM 3NEMEHTH
noMmeHaTs mectamu. lMpoekt makeTta

neyaTHoOW nnatel npegnoxun Mo-
notkoB J1. (p. n. Topbeeso, Moppo-
BUWA).

Ot pegakuymm. HYepre
& hopmar TIFF umeo e
o agpecy http://fAp.radio.ru/pub/2018,
08/br.zip Ha Hawem FTP-cepeepe

TS THOM ATk

¢ Sprint LayOut 5.0 »

OBPATHUTE BHUMAHHUE

AEMbAHOB A. AkycTHyeckas cuc-
rema "SEVINA" (VERNA 50A-003). —
Pagwo, 2015, Ne 2, c. 7—11.

paghmk Ha puc. 5.

Ha puc. 5B cTaTbe NpencrasneHsl rpa-
ukn  AYX  HY-CH-ronoskw AUDAX
HM170MNQO, rae cuHinm UBETOM NokalaHa
AYX Ha OCH ronoskK, a KpacHsim — noan
yrnom 30 rpaaycos K ocu.

BYTOB A. TaboparopHeivi 6nox nu-
raHus wa UMC LM78S40N. — Paguo,
2018, N2 4, c. 18—21.

Hcnpasnenns B nNpuUHUWNWansHOW
cxeme Ha puc. 1.

1. HommuansHoe conporusneHue pe-
anctopa A9 — 10 kOm.
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CANIMMOB H. WamepuTtens ocee-
wéxnHocTu. — Pagwo, 2018, Ne 9,
c. 57, 58.

MNeuarnas nnara.

YepTtex nevatHoW nnatel M3mepuTens
W pacnonoxeHwe 3NeMeHToB, KpoMe
barapew nutanma GB1, npueBeneHs Ha
puc. 2. Nnata KPenutTcs Ha BbLIBOOAX
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KAPNMAYEB A. Bnok po3Xurau KoHT-
PONA NAaMeHW ANS ra3oBoro NOTOMHO-
ro eogoHarpesartens. — Paguo, 2017,
Ne 12, c. 30—33.

MNeuyarHan nnarva.

YepTéx nevyaTtHon nnatel yCTPOMCTEA
ynpasnenus (puc. 1 B cTatee) U pacno-

2. ¥Yoanute JMHWIO CBA3W  Mexay
BuiBogamu 1, 3 gmoga VD6 u nununen,
coennnaLeir obsMotky Il TpaHcgopma-
Topa T1, koHaeHcaTopk C 14, C21, BbiBO-
Aaw 1, 3 anoaa VD3 v seiBog 2 avona
VD6.

3. Xéntend nposoa sonsTmeTpa PV1
A0mkeH ObiTb NOOKMIOYEH K MTIOCOBOMY
BLIBOAY KoHAeHcaTopa C13. ke




Urops TFPUTOPLEB (RV3DA),
n. Opecenwu, Huxeropogckas 06n. — r. Konomua, Mockoeckas obn.

— Y710 910 y Bac 8 Garaxe? — Crporni
cOTPYAHWK cnyxGbl GesonacHocT Moc-
KOBCKOro soxk3ana HwxHero Hosropopa
O4EHE BHAMATEIIBHD M3yYaeT cBnaeTeNb-
CTBa 0 perncipauvn PAC va kaxabin ua
TpEx TpaxHcueepos Elecraft K-3 v, kaxeT-
Csi, BNOMHE YA0BNETBOPAETCH

— A ATO YTO 34 METANN B ploK3ake?

— 370 Haww mepanu! 3onotwie! Mel
nepeseHcTBO P()('.()HH m,mrpanw

Monogue! Chactnneora nytnl
W sor yxe Hawa "Nacrodka” nerut

AOMOKW, W BCTREYHBIE noe3na ryakamu
NPMBETCTBYIOT KOMaHOY MONOObIX Pagno-
cnopremedos Mockewsl n MoamockoBes,
OTAABUIYIO 8Ce Chnkl cnopThadon bopube
W MHPHO ARpeMOLLYIO B BAroHe.

pnopéxnas komanaa OpenByproxoi obnacti. Cnesa—
on;n,ne Anexcanap lawwu (RT3T),
T

anpaso: cyabs npm
croprcMens) — ApTém

1okt (RUBT) u Nleonns Hearos

FOTOBKM NomkHa Dwna crarte rpynna
MOAOLBIX PAAMOCNOPTCMEHOB BbLICOKOND
Knacca, Nposensiowng MHTEPec K paamo-
cnopTy, PerynspHo BLICTYNAKOLWWX B
COPEBHOBANKAX NO pagnocen3n Ha KB v
CKOPOCTHOW pagunortengrpaduy u noxa-
36IBAIOLLMX HA HUX BEICOKME DEIYNETATHI
CHadana HyxHo BLINo NO3HaKoOMUTh
APy C APYIoMm BCEX YHACTHUKOB NpoekTa
Ans a1oro Ha koHTecT-noauuny R2DT 6uin
opraHuaoBax OAHOOHEEHbIW cOop, Ha KO-
TopBIA DLW NPAFAWEHRE  MONoOLIE
PAAMOCMNOPTCMEHBI CTONWMHOTO PErMoHa,
ymewwmre BwcTpo 1 Ka-
HYECTEEHHO NMpPoOBOONTE pa-
ANOCBA3W B peaibHOM pa-
anoadupe Tenerpadom u

Yy

(UBBSDV). ®ovo Apkagus Aptiowkuna (RETA).

A Havyanocs BCE rojy Ha3as — 8 agrycre
2017 r, MmenHo 1orpa Buino npuHETO
peiluerre 00 oOLRANHEHWW CUN W CPencTa
Mockosckoro v MNoaMoOCKOBHOID perna-
HansHbixX oTaeneHwi Comwaa paguoniodn-
Tenei, CroHGOPOB, MyHWUWNAIbHBIX Op-
raHOB MCNONHUTENSHOW BNACTW W ONBIT-
HEIX PaguocropTrcMeHos ans cepbearon
{)I'Il'_]!]ﬂ-‘l(ﬂlf}ﬂ NOArOTOBKW MONOAE¥W CTO-
nwyHoro pervona. Wrorom 3atow nNog-

Oxonyanme.
Havano cm. Ha 2-#1 c. 0BNOXKN

renedoHom, Cambix mManeHeknx npn-
raacunn ¢ poauTenamn. opmar cbopa —
"WAWTIBKA W papro” — npeanonaran se
TONBED oDWeHWe Ha npupoaeg, Ho \u Npo-
BeaeHue pagnocenaein 8 apupe Ha cepb-
€3Hon annaparype nog pykosoactBom
CNOpTUBHEIX TYPY”, B PONK KOTOPbLIX Bbi-
crynunun Jleonna Papuenko (RASA) n
Anexcannp lumanon (UASC). B Henpu-
HYKOAEHHON 0OGCTaHOBKE MBI HE TOMbKO
SHaKOMUMNWMCE C net’mramn. HO W OueHWVBa-
N OAaXE HE CTONBKO YPOBEHL WX MNOAro-
TOBKM, CKOMLKD 3auHTepPEeCcOBAHHOCTL B

Viononémnan komanaa HOBocuGHpPCKOn 06nac-
4. Cromt tpewep xomadabl Anartonni lMoneswvk
(RC90), cwmasT cnesa—HanNpaso: CNoOPTCMEHb!
Anexcew Monesuk (RA9P) u Erop Mopozoe (UDSP).

E-mail: mail@radio.ru

namw

NPOVCXOAAILIEM. FOPHT rhasa 01 BMAaa
cynepcradumMm unu Her. Bee npexkpacHo
MOHAMENW: ECNK ECTh XKENaHue 1 Havallb-
Hble HaBeIKM — ycnexw OGyayr. Bpema
NoKaaano, 41o Mel He OWKBNNCh,

A panoie Buing HYXKHA NPaKTKE, MHO-
ro npakTukk, Bes Hala Monoaéxs 3aHu-
MaeTcs paauoceaseld B ceobOAHOE OT
y4EDLI spems nbo B yUPEXABHWAX [0-
MoNHUTENLHOro 06pasoeaHua ¢ nejaro-
ramu, NMbo nomMa ¢ poaiTensmi. B obowx
CNy4anx B YCNOBUSX rOPoAcKora "paano-
camora”, Huakux manoadpekTuaHrX Fo-

POACKMX aHTEHH, arpeccuBHbIX COCEaen
NOAYYMTL HaBbIkKW paboThl B adupe BECH-
Ma npobnemartuiHo. Beipyaunn coBpe-
MEHHLIE TEXHONOMW YAANEHHOIO ynpas-

- 1 = e ~

®ovo Jisea Conpavoea (R3TIG).

neHws paguoctasunen. Jloma y Monossx
CROPTCMEHOB yCTaHdgNMEanacs nepeg-
Has nadens Elecraft K-3 ¢ "kopoboykoi”,
noaknoYaemon K Murepuety, Ha gomatu-
HUA KOMNBIOTEP NPW aTOM yoTaHasnean-
CH KOHTECT-Norrep, Kak npaswno, DX-log.
Beero B npoekte Ooink 3a0encTBOBaHL
TPW TAKMX KOMMNINEKTA, NO3BONABLUWX TREM
MOAOLABIM CROPTCMEHaM YNpasnsTe noa
MNPUCMOTROM B3POCHLIX YACTLIO annapa-
TYPbl, YCTAHOBNEHHOW HE PAOAWOCTAHLNK
R2DT. CHavana BO3MOXHOCTh YNpasnaTe
CTaHUMeEn U3 aoma npepocrasnanace Ha




"PALNO" — O CBSI3M
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KOPOTKWIA CPOK — HECKOMNLKD OHER, mMak-
CUMYM — HEefeno, a NnoToMm NPoBoauNncH
pa3bop utoros pabotel. Camoe rnasHoe —
HWUKTO HW KOTO HEe 3acTaBinan WCnons3o-
BAaTb NONYYEHHYIO TEXHUKY,

MapannensHo wna paboTta no opraHn-
3auun MOCKOBCKMX ropofgckmx u obnacr-
HbIX MEPBEHCTE NO CKOPOCTHOM pagwoTe-
nerpadpun. Takux cTapTos, cobupaiomx

{ N0 NONYCOTHW IOHBIX YHACTHUKOR, Tpaau-

UMOHHD nposoaguTes gea. OgnH — 8
Mockee, B UenTpe "McTok”, pacrnonoxeH-
HoM B Ténnom cTaHe, gpyron — 8 Hapo-
DomnHcKoM panoHe lNogmockoees. B an-
pene 2018 r. NOOMOCKOBHOE NEPBEHCTBO
grnepsbie npuHan  Hapo-DomuHCkuia

MonogéxHele copeeHoBanna CPP
NPOBOARTCA TENedOHOM, a HaMm Obin UHTE-
peceH npexne scero Tenerpad. Onq no-
NY4eHUN NPaKTUKK KOMaHuaHon paboThl B
TenerpadHbix COPEBHOBAHWAX HA CTAHLMA
RMS5A 6bino  opraHn3osaHo y4acTue
monogéxu 8 CQ WW WPX CW Contest, a
OKOHYATENbHbLIM  3TAnoM CnopTUBHOW
NnoaroToBKM K NepeeHcTey Poccun B
[pecsuiax cTano y4acThe KaHaMAaToR B
chopHeie Mockssl 1 obnactu ApTéma
Kawanko (RGS5F), ®wununna AgunswmnHa
(R5FD), Oanwuna CmupHoea (RSCA) wn
Martees JloBGauésa (UA3AQA) B pabote
panuocTtadumn R3HQ B pamkax 1emnuo-
Harta mupa IARU-R1 HF Championship.

3
4

Ha nbegecrane nowéra nobegurenu 4yemnuodara POccHin B KATeropumn pagno-
CTAHUMHA C OAHMM YyHaCTHUKOM. Cnesa—Hanpaso: rnasHbii Cyasa COPeBHOBaHWH
Muxaun Knokos (UASPM), rnasHbii cexpeTaps copesHosaHwii Angpei Hexopo-
wes (RVOWB), cyasn Erop flowxapés (UA4NFD), Tpetwii Nnpu3ép 4yeMnnoHara
Bacunmni Kosepogos (RN4NW), cyavs Bnagumup 3neiares (UA3A), semnnon
Poccumn 2018 r. Makcum LLymaros (RATAL), cyass Avapei Komapos (R8FF), Bro-
poii npuzép vemnuonata Muxauwn HaBokun (RIGM), cynbs Anexceid JleyHos
(UA4H). ®ovo Bnapumupa PabGosa (RA4LW).

¢unuan CaxkTt-lNeTepdypreckoro  uHC-
TWTYTa BHELUHE-3KOHOMWYECKWX CBR3eN,
3KOHOMMKWU W MPARA, NPefOCTABWE Y4acT-
HUKam Bce HeoDxoauMble pecypcel, a
cnoHcopsl obecne4nnn y4acTHuKoe Bec-
nnatHeIM 00egomM. Hu ogHo, HW apyroe
COpeBHOBaHWEe He Obino Obl BO3MOXHO
nposectu Ge3 KpPoONoTNMBOW MOAFOTOBW-
TenbHon paboTel CTPYKTYPHBLIX Noapasne-
nexHuin CPP

Bce yyacTHWMKKW rpoexkta B TeyeHue
roga PerynapHo BbIXOAWNW Ha cTapT
MONOAEXHBIX COPEBHOBAHWA, NPOBOAN-
miix Coloaom papwoniobutenein Poccun, B
"MonopéxHom Kybke Monosa”, "OpyxGe”,
"CHexunnke", "PeruoHe" W NepeeHcTee
Poccum oTpaBaTtoiBanvck HaBbiKM KO-
MaHaHOW paboThl ¢ Heckonbkmx paboqnx
MECT € pacnpeaeneHuem obs3aHHOCTen B
COOTBETCTEMM C HAMEYeHHON TakTWKOW
pabotel. [MasHeIi WTOr 3TUX CTApTOB —
nobena komanas BASD B cTaplsei Bo3-
pacTHoW rpynne nepeeHcTsa Poccuum
2018 r. ¢ HAMBLICLLMM PE3YNETATOM CPEAN
BCEX YY4ACTHMKOB NepEeHCTEA.

loToBunack k nepeeHdcTBy B [pecsun-
wax 1 annaparypa, npu4em CaMmnumm KoHbI-
MW criopTemeHamu! Mo BblAaHHOMY TexHW-
Yeckomy 3aaaduio Byaywmin nobeautens
nepseHcTea Januun Cmupnos (R5CA)
CamMoCTONTENbHO M3roToewn aga Gnoka
yrpaeneHna KOMMyTatopoM 1 fBa KOM-
nnexkTa coeguHUTENbHbIX WHYPOR K HUM.
YnpaeneHue kaxasim ONOKOM OCYLecTB-
nenoce OT TpaHvcueepa Elecraft K-3, a
CODCTBEHHO KOMMYTAUWA @HTEHHOTD Bbi-
XxoQa TpaHcueepa Ha (UAepkl AHTEHH
awnanasona 7 My, v BH-auanasoHos npo-
W3BOAMNACL KoMMyTatopoMm 1x4 dupMbl
R-Quad. MNpw paspaboTtke 1 waroTosne-
HWK BNOKOB YNPABAEHUS KOMMYTATOPOM
ObIN NPUMEHEHB! MOKYMHBIE peneiHble
mogynmn ma komnnekta Arduino, a Geng-
gexogep Owin pa3paboTtaH » M3aroToeneH
NONHOCTBIO CAMOCTOATENLHO — OT MPWH-
LMNUanbHOM Cxembl A0 NeYaTHOW NNaTkl U
eé MoHTaxa. Bnoku paamelleHsl B CTaH-
[APTHLIX NNACTUKOBLIX KOPNycax h cHab-
XEHBI CBETOAMO4aMMK, WMHOWLMPDYIOWMMK
COCTOAHWE CUCTEMbI B LIENOM.

Tenepb 0 ¢umHaHcax. Mockoeckoe 006-
nactHoe otaeneHue CPP akkpeouTosaHo
npu Muncnopte MockoBckoid obnactn u
MOXET HANPAaBnAThL CBOMX CNOPTCMEHOR HA
COPEBHOBAHWA NO PaAMOCNopPTY 3a CHET
cpencTs Giogxeta Mockosckoi obnacTu.
MepeeHcTeo Poccun Bhino npefycmMoT-
puTensHo BrNwuyeHo B obnactHow EKI, 1
onnara 6uNeToe W NPOXWBaHWA ABYX MO-
NOABIX CNOPTCMEHOB W LBYX WX TREHEPOB,
OOWMH K3 KOTOPbLIX OONONMHUTENTEHO BeINO-
HAN hYHKUMK CyabM, OCYLWECTBNAMACL 38
CHET DIOMXETHBIX CPEACTB. HTo kacaercs
GWHAHCOBOW NOAOEPXKKW CMNOPTCMEHOB W
TpeHepos, npeactasnsowmx Mocksy, TO
e@ okasan Muxann Morytos (RL3AA).

Ewé napy cnoe o6 opraHu3aumm no-
e3gkn. Bee monogkie cnopTemeHsl Beinm
3acTpaxoBaHbl, NpuYeEM He CTaHgapTHOon
OELeB0on CTPaxOBKON, AEVNCTBIE KOTOPOR
pacnpocTpaHAeTCA TONLKO Ha Nepuoa
COPEBHOBAHWI, A NONHORW, BKNIOYAKOLWEN
B ceba eweé wn popory. Ha ece pagwuo-
INEKTOOHHBIE CPEACcTEa MMENacs HEObX0-
OmMan pa3peluvTencsHas OOKYyMeHTauwuA,
a Ha cnopTCMEeHOB — CMopTUBHAA — pas-
psOoHbe KHvkky, Mel 3apanee noaroTosn-
NUCBL K TOMY, 4TO Ha Gasze "Pycckuii gom”
OEACTBYET EAVHCTBEHHBLIA HAOEXHBLIW
onepaTtop MoBUNLHON CBA3N.

YBbl, HUKAKAA, OaXe camas TWarenb-
Haa NMOAroToBKa HEe CnacaeT OT HeoXu-
haHHocTel. 3a asa 4aca oo Havana Moero
nyt 8 [lpecaniuy Ha 3nexkTpuyke u3
KonomHbel paspancs 3s0HOK, W KoHcTtaH-
T Oynos (R2ADJ), koTopbin AomkeH
ObiN BLINONHATL POMib OTBETCTBEHHOTO WU
OOHOBPEMEHHO TEXHWKA B MOCKOBCKOR
KOMaHae, rpycTHbIM ronocoM coobuimn,
uTo BMecTo "Pycckoro goma” bnvxainiuee
BPEMSA emMy NPeacTonT NPoBeCcTH B MeCT-
HOW BonsHuue. YTo nopgenaewsb... OT
TAKOro BapwaHTa PasBuTus COoOLITWIA He
3acTpaxosaH HUKTO. B wtore NpeanpeHt
CPP 8bINONHAN CRBOU NpE3naeHTCKMe 0ba-
3aHHOCTW NWLLL HA TOPXKECTBEHHLIX Liepe-
MOHWHX OTKPLITUA W 3aKPbLITWA COPEeBHO-
BaHWWA, a BCE ocTanbHoe Bpems paboTan
npeacTaBuTeENeM W OOHOBDEMEHHO TEX-
HUKOM B KOMaHOe IOHMopOoR MOCKES!.

Hpecaviuy BCTPETUNKA HAC Ténnoi ob-
nayHon norofon. Cpaay nocne pasmeLlle-
HWA BCEX YNEHOB KoMaHabl 8 Jome priba-
K& CMOPTCMEHbI NPOLLINN MaHOATHYIO KO-
MUCCUIO U cobpannuck Ha TOPXECTBEHHOEe
oTkpeiTre. ®nar XXVIl yemnuoHata v nep-
BeHcTea Poccun no paguocnopTy (paauo-
c8a3b HAa KB-cmecs) Beino gosepeqo noa-
HATb not'}enurenﬂm npownorogHero nep-
BEHCTEA — IOHWMOpam W3 Hoeocwbupcka
Anekcew Moneswky (RA9P) n Eropy Mo-
po3osy (UDSP). MNocne oTKpeITUA CyabU
OTNPaBsunMCL Ha Cynenckuii cemuHap,
BHUMATENLHO BLICAYLWANW MTIABHOMO CYALID
1 rMAaBHOrO CEKPETaps W, Camoe rMasHoe,
nony41unnM KOHBepPTbl C MNO3biBHbIMW ONA
Tex KOMaH, KOTopbie 0HW ByayT CyauTb.

MATHULA — pewalowkii AeHb MOATo-
TOBKW K COPEBHOBAHWAM, KOTOPLIA BCTPE-
TN HaAc NPONUBHLIM Aoxaem. Becenanw
Hagexay TonLKo 3apaHee cobpaxHblie op-
raHm3aTopamu COPEBHOBAHWIA AHTEHHbI
BY-auana3oHoB, koTopeie Heobxogumo
ObINO ONYCTUTL HA 3EMNI0, 3aKPEenuTL NPo-
BOMNOYHYIO AHTEHHY ananasora 7 My, noa-
KNIOYMTb BCE aHTEHHLI K duaepam, a 3aTem
NOOHATL B paﬁouee NoONoOXeHWe 1 Ha-
CTPOMTL @HTeHHY avanaaoHa 7 My, A sa-
00HO — coBpartbk nanavky, NoAKNIOHWTH



BeHaoreHeparop v annaparypy v npoeec-
T npobHbie pagvocesasn. [puwnock
BCNOMHWTL HYEeMMUOoHATbl CTPpaHbl, NpPo-
BeAéHHbie B nogMmockosHom [omogeno-
Be AECATL NeT Ha3afn, v nereHpapHbii
WRTC-2010, B kOTOPOM A0BENOCH MPUHA-
MaTh y4aCTWe B KQ4eCcTee BONOHTEPA.
masa cTpawartcs, a pyku genaiot. Bor
Y¥e U A0XKOb 3AKOHYUNCA, ¥ HA NO3MLIMK
KomaHak Mockosckol obnacth cobpatbl
W HACTPOEHb! BCE AHTEHHbI, YCTaHOBNEHbI
ranatka u redepaTtop, a Mbl OTNpaBnaem
BCEexX 4NeHoB KomaHaw Ha oben, a camu
BaBsoEm ¢ Janumnom CmupHossim (RSCA)
M3 Mocksbl Nepexogum Ha nos3uuui ero
Komadabl, 4Tobbl nogkmo4nTs kabenn u
HACTPOWTbL aHTEeHHY AwanasoHa 7 MIu.

cTaHuwit, Ewe pas obwbACHAID crnoprcMme-
HaM TAKTUKY, KOTOPOR MM NPEACTOUT Npu-
[EPXUBATLCH B COpeaHoBaHuax. Noab-
eaxaeT Haw cyaes Oner (RD1A) na komau-
Akl apysen-conepHukos n3 Cankr-Me-
TepOypra 1 AOTOWHO BLINONHAET BCE Mpo-
BEPKW, NPeaycMOTpeHHbie PernameHToMm
COpPEBHOBAHWIA U YKA3aHHbLIE B KOHTPONb-
HOM fiucTe cynsk, Beé roToeo k cTapty.
MaTtHaauaTe MUHYT Ao crapTa. 3aso-
anted BGeHaoredepatop. Bcé Bknwo4eHO.
Py4k1 yCUNEHWA YCTAHOBNEHD! "Ha HONB". B
norrep 8BOAUTCS NO3LIBHOM NEPBOTo Typa.
Crapt. Beixoxy w3 nanatkn. Baytpw
TONLKO Tpu Henoseka — Oaxuun CMupHoR
(R5CA), Marsen llobaues (UASAQA) wn
cyabn Oner CtpubHbii (RD1A). U3 eneHu-

CNoXHO cuaeTs Bea nepepsisa BCe BOCEMb
yacos. 3atem Martseit MmerHseT Jannuna n
nepexanuvT B TenedoH. 3osyT. Temn xopo-
wwin. Tpetvuii Typ Ccambiil yaauHbln —
248 QSO.

K Bepery npucTaér noaka ¢ rpubHnka-
MU, KOp3KWHKK nunHbl rpubus. NMuugaoauT
MECTHBIN XUTENL U CNPALUNEAET, 4TO NPo-
uexoauT. Pacckaswigao. B pasrosope sbi-
AICHAGTCA, 4TO OH UMEET OTHOLWEHMWE K pa-
AMocBRan n Huxkeropoackomy rocyaapcT-
BEHHOMY yHuBEpCuTeTy um. H. V. Nobayes-
CKOro, B KonomHe y Hero ects pogcTeeH-
HWKM, @ POACTBEHHWKM MOEro 3emnaka —
akaneMuka v paketocTpoutenss Buktopa
Makeesa — KNBYT HA NPOTUBONONOXHOM
Gepery peku. Kak xe Teced Haw mup!

Yuactuukm nepesercrea Poccunm no pagwocnopty (paauoces3e Ha KB-cmecs) Ha TOPXECTBEHHOW UepeMOHnM
Harpaxgewns. Cnesa—wanpago: @uannn Agwnewmn (RS5FD), Aprém Kauanko (RGSF), lNpeaunenr CPP WUrops
Mpuropses (RV3DA), Erop Mopoaos (UD9P), Anexcei Monesnk (RAIP), tpenep Upnna Mpavéea (RL3AX), Matse#d
So6auyés (UB3AQA), Oanmmn Cvmupuos (RSCA), Aprém Apriowkun (RUBT), tpenep Apkagwin Apriowsun (R8TA),
JNeonna Ueanoe (UBBSDV), cyaes Cepren Bepewarud (RW9SW), Beponuka Kpynuua (UB3DPF), Kcenns EMenssiHoBa
(UB3DPE), Neonwna Kawrypos (UB1AMG), Anexkcaunap lNMpowwe (R1A-330). ®oro Bnanumupa PaGoea (RA4LW).

Mocne HeckONbKMX NOMNLITOK PErynupoBkn
ONWUHBI aHTEHHOro nNonoTHa AHTEHHBIA
aHannaaTtop RigExpert AA-54 nokasbisaeT
KCB meHble 1,2 v snonHe npuemnemsli
KCB Ha BCcex BbICOKO4ACTOTHLIX Avana3o-
Hax. C obega BO3BPALLAIDTCH HALWM KON-
neru, u TyT npuctynaem k obeny yxe Mo,
C yaueneHnem 3amevyan, 4y1o n3-3a cet4ya-
Toro aafopa 3a HaMu NPUCTanbHo Habnw-
AT ... MECTHbLIE MHOIOKK. Bot v nanartka
cobpaHa u reHepartop 3asenéH, TpaHcu-
Bep, HoyThyk 1 BCe "kopoboukn” 3apabo-
Tanwu cpasy. Ypa! NposefieHs paguocsaan
TenedoHOM 1 Tenerpadom Ha BCcex awa-
nasoHax. A BOT Ha NOAMOCKOBHOW NO3W-
UMK 4TO-TO HEe BKMyMnock. Windows (ox
v atoT Windows!) ve yengen USB-ycT-
PONCTBO, XOTA BEYEPOM NPW NpoBepKax
euaen ero 6ea npobnem.

Mpoxoanm TeXHUHECKYID KOMWCCWIO,
coaem noavuun nog oxpady, 3abupaem
BCE TPaHCUBEpPbI, HOYTOYKM 1 BCnomora-
TensHele "kopaboykn” — 1 Ha Baay, B "Pyc-
CKUi AOM", BLIICHATL MPUYKUHY HENONAAoK.

Cpa:}y Xe BLIACHASTCA, 4TO gocTaTtoy-
HO ABA pa3a NoOMEHRTE NOPT B HOYTOYKE K
BCE HauwmHaet paboTaTh. Ha aTom nowckn
3aKaHYMBAEM ¥ MAEM HA YXWH.

YTpo cybborte. MNoroga ana copesHo-
BaHWiA waeansHaa. Tenno, HO He Xapko.
ConHue ckpbiTo 3a obnakamu, HO AOXOH
ABHO HE npeaswanTca. Pacxogumcs no
nosuumsam. Beniovaemca. MNpoBogyum KOHT-
poneHole ceR3u. Beé pabotaet. Bee roto-
Bbl K cTApTy. Ha BCcex avana3oHax, BKMO-
yas 28 MrL, ChbilUHBl CUrHanel pagwuo-

Kka ryaut GeHsoredepaTtop. 3a 3a60opom
"pasrosapuealoT’ Apyr ¢ APYroM MHOIOKN.
Mo popoxke Mumo nanatku, He obpawas
HA HAC HMKAKOrQ BHUMAHWH, WMOYT MEecT-
HbIE XWTENW C KOp3uMHKamu. MNOOXOART K
Bepery, cCagaTcA B NOAKY M NALIBYT Ha ApY-
roi Heper pekn Muun B BLICOKWIA COCHO-
Bbiil nec 3a rpubamu.

W3 nanatkwv soiGeraet MaTeeit v passo-
payvBaeT aHTeHHy Ha Cesepo-BOCTOK.
OtnnyHo! MNnax BeINONHAETCH, 3T0 NOWAN
CBA3N Ha avanasoxne 28 My ¢ BOCTOYHEI-
MU KOPPECNoHAEHTaMK. BeICTPO 3aKaH4ym-
BAETCA NepBLIi 4ac. 3axoxy B nanatky w
Ha 3KkpaHe MoHuTopa Buxy undpy 111,
310 obuwee 4icno cessel. Maém no nnaxy.

Mo Mwuye, B CTOPOHY TDPLKOBCKOTO
BOAOXPaHUNALLE, C LUYMOM MPOHOCATCH
CKOPOCTHBLIE MOTOPHLIE noaku. PaspnaéTcs
KYKKAHME KOC: KuTeN BASOBUKOR KOCAT
Tpasy. KoHel BTOpOro 4aca u nepeoro
Typa. Ha monwnTope 243 QSO, 13 koTopbIX
BonbWKHCTEO — TenerpadHsie.

Mooxoaut Nee Congatoe (R3TIG) ¢
doToannapatom W BuAgokamepon. [e-
naer Heckonbko ¢oto. CHumaer suaeo.
Jorosapueaiock ¢ HUM 00 ncnonb3osa-
HUM 3aTux $oTo Ana kypHana "Pagwmo”.
Kowel, BToporo Typa. Beero 63 ceasu 3a
BTOPOW Yac n 195 cexaen 3a 1yp. [noxo.
Yr1o cnysunoce, HenwcrnpaeBHocTk? B oTeeT
Ha MOW BONMpoOC KopoTkoe: "He 3osyT..".
NapHo, noaxe pa3bepemcs.

Wiy B OEPEeBHIO Ha KOJIOHKY 3a BOOOWN.
Bosepallaiock U BUXY, Kak pa3mUHAETCA
Margeir. KoneuHo, emy 8 ceon 13 nert ewe

®uHKW. 3a nocnegHuil 4eTBEPTLIR TYP
nposenexo 211 ceaseii. Haw cynss Oner
(RD1A) nokaawsaer CBOM 3anucy WU nog-
pobro oGbacHseT JaHuuny c MaTeeem ace
JONYLWEeHHsle UMK ownbkn. Bnarogapyum
Onera 3a 00LeKTUBHOCT. JJaHuun rotoemT
OTHET, 3BYKO3ANUCh W COAET UX CyObLe.
HauuHaem pasbupats No3vunio, yknaasl-
BAEM MANATKY, rPY31M B MalnHy beHaore-
HepaTop. Tenepb BCE WAOYT HA YXKWH, W
OCTABTCA TONLKO *OATb peaynstatos. Mo
cea3aM komanpa [danmmna v Martses Ha
BTOPOM MECTE, HO YUCNO CBS3ei — noka-
3aTens oueHs NpubnuanTensHelin, Beé pe-
LUMT KA4eCTBO PaboThl ¥ MHOXWTENL, TOM-
HOE MCNOMHEHWE TPEHEPCKNX YCTAHOBOK,

Mocne yxuna paboTalo emecte ¢ NCCK.
BbinonHAio pasosbie NopyYeHus rMasHoro
cyabu. 9 x0Tk u MNpeanpent CPP. Ho ana
TCCK s ceivac BCEero NWlb TeXHUYEeCKUI
creunanncT, nomMownnk. bopemcs ¢ mecT-
HbiM MIHTEpHETOM, NOKa3LIBAIOWWM BLICO-
KYI0 CKOPOCTb HA 3aKaqky AaHHbIX, HO Kpawn-
He HWaKylo Ha otoavy. Cepsep UA9QCQ
HaNpovb OTKa3biBAETCA YCTaHaenueaTb
CBA3L C CYAEMCKUM HOYTOYKOM rnasHoro
cyAbW copeeHoBaHmin Muxauna Knokosa
(UA9PM), pa3psieas coeMHeHWe Mo Tai-
mayTy. Momoraet Oner (UA9QCQ) — ank-
Tyer no TenedoHy HeobXxoaUMbIe HaCTPOW-
kw. [lenaem ux, 1 CBA3b YCTAHABNMBABTCH.

CkaymBaem OTYEThI yYaCTHUKOB. Huko-
nav lTonwapos (RA3TT) 3aHMMaeTca CBOEH
npuesMHOR paboton — npocnywueaer
3BYKO3ANMCK Y4aCTHUKOE. Y KomaHabs Ma-
pwit 3n OTCYTCTBYET CAMOKOHTPONL Ha
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3BYKO3anncK — 370 HApyLWeHWe TAHeT Ha
wrtpad e 10 % peaynetarta, ¥ xabaposyaH
Ha ooHOM paboyem MecTe okasanach He-
npasnneLHO yCTaHOBNEHa hata — s03MOX-

| HO, ckaaanack 60MbLWAan pa3HnLAa C MEeCT-

HbiM BpemeHem B Xabapoecke. 3a 3To
Toxe wrpad 8 10 %.

[esuarta 3 MNogMOCKOBBLS, XOTE 1 TRe-
TWIA Pas NPUHUMAIOT YHaCcTHE B NePEEHCT-
8e PoccumM, He CMOrnv NpasnneHo cocTa-
BUATL OTHETHI. VX "Wankn” nprwinoce nepe-
NenbiBaTe BPY4HYKO. 3a 3TO CNOPTCMEHbI

- owrpadoeaHki Ha 5 % oBLero peayneraTa.

A BoT y Esrenns fdannanesHa (R2AA)
COBCEM KYPbE3HbIA Chy4ai: MNO3bIEHbIE,
pacnpenengrHeie ¢ NMepesoro no 4YeTeép-
Thil Typ, Buin NCNonb3oBaHL v B 0bpaT-
HOM nopsake. Yewl, Ho aT1o 20 % wrpada...

Bnvxe Kk ABYM 4acam HO4KM Ha HOYTOyKe
UASPM zanyckaeTtcs nepsblil NPOroH cy-
nenckor nporpammsl UA4WLL. 3atem y
BCEX MOTEHUMANLHbLIX MPU3EPOE AONONHM-
TeNbHO MNPOBEPAKDTCH CBA3W, Aawuwwe
MHOXWTENHN.

Moka MCCK 3aHvMaeTcs CyaeicTeom, ¢
Anexceem Mansitessim (RW3TN) noasoxy
WUTOrM 3aKYTKN LWHYPOB ASIA aHTeHHbLIX pac-
TAXNEK U METW3OB, BeINOAHEHWA paBoT no
BOCCTaHOBNEHWIO MBTEDH&.I‘IbHOI:T 4acTv Co-
PEBHOBAHWA N (PUHAHCWPOBAHWIO ITUX pa-
60T co cTopoHsl Coto3a paavonobutenen
u cnoHcopoe, pabotawowmx ¢ CPP. 3Has,
4TO Anexkcen BKknansLIBaeT 8 oprasMaaumin
copeBHOBaHWN Gonbloi 06bém coboTeeH-
HbiX CPeACTE, NEPEAAI0 EMY NPELNIOXEHNE
npeacenarens MoneYrTensckoro coseTa
CPP AmuTpua Boponuxa (RASDU) BoiTM B
cocrae Cogetan nony4aio cornacue.

A BOT M peayneTaTthl cCopesHoBaHui. B
YemnvoHare BCe 6e3 Gonblunx HeEoXKMaaH-
HOCTel. A Ha peayneTaThl NEpPBEHCTEA
CMOTPIO W HE Bepio caoumMm rnasam. [a-
Haun (RSCA) n Mateein (UA3SAQA) — nep-
BLIE, YCTYNWE CUnbHOW komange OpeH-
Byprckon obnactu — ApTémy APTIOLKWHY
(RUBT) v Neonnpy MeaHosy (UBBSDV) B
YUCNE CBA3EN, HO B KOHEYHOM CHYETE Bbl-
wurpae 3a c4eT MHoXkTens. HosocubnpLbl
Anekcen Monesuk (RASP) n Erop Mopo-
308 (UD9P) coscem HEMHOTo yeTynanu nu-
Ooepam B Kaxoom Type, B UTOre OHW —
TpeTten. A Aptém Kausanko (RGSF) n @u-
munn Aaunswind (R5FD) u3 MNogmMmockoBss,
HayaslMe COPEeBHOBAHWA C NOCneaHero
MECTa Nno uToram NePeoOro Typa U CUNLHO
npubaBnNsBUIMe C KaXObIM HacoM No xoay
TecTa, GUHULLMPOBANK HeTBEPTLIMK, Ha ns-
TOM MecTe — nee4aTa u3 NogMockoBes —
Kcenna EmenwaHosa (UB4DPE) v BukTo-
pus Kpynuua (UB4DPF). Wx peaynerar
NPUMEPHD TakKon e, Kak U rod Hasag. Ha
LWECTOM MecTe — IOHMOpLI 3 CankT-MNe-
TepBypra Anekcanap Mpowwun (R1A-330)
1 Neonunp Kawtypoe (UB1AMG), nposo-
AMBLUKE PAOWOCBA3N TOSILKO TenedOHOM.

C yTpa B BOCKpECEHbLE — 3aBTpak W
nNpuATHas npoueaypa HarpaxneHus. MNopg
ANNOAVNCMEHTE YHACTHUKOR W 3puTenei
spy4aio 3onotkie megann MuHcnopra
Poccun nobeauTtensMm dYemnuoHata —
Anppeo Menaneunuy (UA3DPX) 1 Wropo
Koponekosy (UA4FER), npepcrasnsio-
wium Mockosekyiw obnacrts, a Takxe
Makcumy Lymanosy (RATAL) na CaHkr-
MeTtepbypra. Bpy4aio cepebpaHbie w
BpoH30BLIE MEAANN NPU3EPAM.

A Ha Harpaxpaexne nobeguTenen nep-
BEHCTBA Ha NOAMYM BbI3LIBAIOTCA BCE €ro
YHACTHWKW. n[}ﬁEﬂ,HTEnHM BpY4310TCH

Kybkun, Bce npyWaepsl HarpaxganTca me-
aanamn 1o aunnoMmamu MuHmcTepcTea
crnopra Poccuu, a Takxe LeHHbIMKW Npu3a-
MU, NOArOTOBASHHLIMY OPraHu3aTopaMu.

MpwuATHO BRINO CRBIWATEL ANNOAUCMEH-
Thl, KOTOPLIMU BCTPEYaN Y4acTHUKOB
rnepeeHcTEa. [TPOMEXYTOMHBIA (UHAL
Gonbwoi patote Cowaa Mo noppepxxe
MOMOAEXHOro paguocnopTa v Nepasii
war HascTpewy WRTC-2022, kotopbii
COCTOMTCA YEPe3 YEThIPE rofa B UTanbsiH-
ckol BonoHbe, Okazanca yaaqHbIM.

|
B 3aknwdenHne ot wmenn Cowsa

pagnoniobutenein Poccuii xo4y BLIPA3nTL
UCKPEeHHIoKW BnarogapHoCTs BCEM, KTO
paboran vag Tem, 4tobsl copesHOBaHWUSA
COCTOANMCL, Bbina NogroTosneHa mare-
praneHan 4Yacte U coBpaH HarpagHon
doHg: Anekcew Mansiwesy (RW3TN),
Muxawuny Morytoey (RL3AA), AHTOHY
Kutkosy, Anekcelo LLepbakosy (RT3M),
Wnee 3onotkosy (RU3M), Wropo
Hacorosy (UG3G), Angpeio Mapkenosy
(RL4R), Naeny LWutukory (UA4LL), Onery
Apxunoey (RW3TJ), Anekcangpy lanuHy
(RT3T), Onery Narypawsunu (UASTT),
Omutprio Konewuyky (R3GM), Omutpuio
Nanteneesy (RU3TJ), Ceprew TapaceHko
(UA3YY), Bagumy TpasuHy (RX4W),
Wropto Koponekosy (UA4FER), AHgpelo
Menanenny (UA3DPX), Ceprew Konotu-
nosy (RASDM), Banepwio Bacunoesy
(RICW), Kpucy Oumutpuesnuy (VKIFY),
BukTopy Bowpapesy (UASOC), Anppeio
Hexopowesy (RVOWB), Tatbsne Beno-
ycosoi (RMOWT), Ceprews PUNOHEHKO
(UADSC), Hukonaw Kopxesy (RA3AN),
Ensrenmio Nauunaneavy (R2AA), Cepreio
Aukuey (RN3RQ), Wrope Bauesckomy
(RJ4P), Bnagumunpy Kysnny (RT3N), Eere-
Huio Myxosy (R4AS), Pycnany Brapumun-
poey (UA4Z), Bagumy Kyasmuny (R2TT),
Opwio Kotenehnkosy (RT9S), Angpeio
fagpuHy (RU9LA), Muxauny HabGokuny
(RAGM), Omutpmo Opexosy (RW3MR),
leopruo Tensbwosy (RQ7M), Hukonaw
KynpuHy (R3KM), Bacunuio Kozepogosy
(RW4ANW), Onery bosipckomy (UA4NIA),
Buktopy 3wbikoey (UA4NCE), Neowuay
Papuenko (RAS5A), a takke PO CPP no
Huxeropoackon oBnactm wn Mockos-
ckomy obnactHomy ataenerHnio CPP
Xowy Takxe nobnarogapuTe Tex, KTo
BAOXKWA CBOW CUNbl M CPEACTBA B NOArQ-
TOBKY MONOAEXHbIX KOMAHL, CTONNYHOIO pe-
rnoHa: MUHMCTEPCTBO (DU3UHECKON KYNETY-
pel 1 cnopTta Mockosckoi obnacty, Kpac-
HOTOPCKYID PanoHHYI0 06LWECTBEHHYIO Op-
rasnaaunio "CnopTuBHO-TEXHWYECKWA pa-
anoknyd”, AnMuHMcTpauuio Hapo-MomuH-
CKOro ropofckoro okpyra, avpekropa Ha-
po-®omuHckoro dwnuana Cawxkr-MNetep-
BYpPrekoro MHCTUTYTa BHELLHEIKOHOMWHEC-
KX cBs3en 3koHoMuKK 1 npasa puky Bux-
ngesy v npenoaasarens atoro BY3a Anex-
cangpa [aHnnoea, 3amMecTuTens npeace-
NaTtens MecTHoro otaeneHus Poccuitckoro
BoenHo-ucTopuueckoro obuwectea Hapo-
domuHeKoro ropogekoro akpyra Pacdara
Aunowesa, MNpesngenta Toproso-npo-
MBILUNEHHOW nanatel Hapo-POMUHCKOro
ropogckoro okpyra WMrops LWanoeanosa,
reHepansHoro gupektopa 000 [NK®
"Taspoc" AHToHa CypylwikuHa, npeonpm-
Humarens EBrenus HklivHa, a Takke Tpe-
HepoB 1 paguonobuTenen Mpunry Mpayésy
(RL5A), Bnapgmmupa LWesenkuHa (R2DEW),

Angpes bepnsxckoro (RW3DU), Feoprma [
|l Ha BTOpOE mMecTo Bbllwen KOHCTaAHTWH

MensHukoBa (RN3AC).

yuacma B 3TUX COPEBHOBAHWAX
OTKPLITO Ans pagnonniuTenen scex
cTpaH Mupa. Ho camo cobbiTne, KOTopo-
MY OHW MOCBALWIEHLI, — YUCTO POCCWIA-
CKOE W NO3TOMYy eCTECTBEHHO, 4TO OC-
HOBH&S Macca WX Y4aCTHWKOB, KOHEYHO,
poccusHe. 3ameTHyI0 rpynny 8 HKMX CO-
CTaBNAKT U HALLK Bnuxanine coceam —
CHOPTCMEHL W3 CTPaH, BO3HWKLUWX
nocne pacnapa CCCP. MNoartomy Heyaun-
BUTENLHO, 4TO B OAWHHAAUATW 3a4ETHbIX
rpynnax uawe B 4ucne nobegurenen
OKa3kLIBAKOTCH POCCUIACKUE KOPOTKOBON-
HOBWKM.

B copesHOBaHWAX MPUHANKW y4YacThe
okono 600 cnopTcMeHos.

B rpynne ysacTHwkos "ogwnH onepa-
Top CW HIGH" nyuswwnm ctan Ceprei
Pebpos (P3X) n3 r. Kneea, YkpawuHa.
HemHoro yecrynun emy Bnagumup BuH-
Huyenko (UPOL) ua r. KoctaHas, Kazax-
CTaH, 3aHABWWMA BTOpOE MecTo, Ha
TPeTbe MEeCTO B 3TOW rpynne Boilen
nutosel Pumac Bantycuc (LYBA) wma
r. Ykycanss.

Meuua Hosak {9A1AA) ua r. benuwue,
XopsaTuA NOKazan NyylWWiA pes3ynsTar B
rpynne "oarH onepatop CW LOW". Ha
BTOPOE MECTO B 3TOW rPynne Tak Xxe, Kak
W B npownom rogy, esiwen Bnagwmup
Cynpynos (UR7MZ) na r. Baxpyweso Jly-
raHckoin oGnactu, Ykpausa. Tpetee mec-
T0 3aeck 3anan Opuia Banyiickuia (UASF)
13 Tpowuuka (Mockea).

B rpynne “ogwH onepatop SSB HIGH"
Ha Nepsoe MecTo Bhiluen Banepuin Hec-
Tepos (RT9J) w3 r. HuxHesapToscka
XaHTeli-MaHCUACKOro ABTOHOMHOrO OK-
pyra. B npownom rogy oH Bbin TpeTbMm
g atow rpynne, Cepren YebBoTapés
(RW1F) n3 r. Cankr-NerepGypra 3axsan
BTOpoe MecTo. Ha TpeTbem mecTe B
3roln rpynne — Anekcangap YypkuvH
(RM4HZ) ua c. Hoeblin ByaH Camapckon
obnactu.

KoHcTanTuH Mansiwee (RDSU) wa
r. HoBoky3Heuka Kemeposckoi oGnac-
T Dbin NyyWwum B rpynne "oguvH onepa-
Top SSB LOW". Anekcein Cokonos
(RW3XZ) ua r. OBbHuHcka Kanyxckoin
obnactv — Ha BTOPOM mecTe. Tpetemm
B aTon rpynne okasancs Ceprei Kap-
nos (UAQOSE) wa r. Avrapcka VpkyTcKon
obnacTtw.

AnekcaHgp Hoewkoe (R3LA) wa
r. CMOnEeHCKa yBEPEHHO BEILLEN Ha nep-
BOE MECTO B CaMOW CepbEeaHoi rpynne
COpEeBHYIOWMXCA — "OOWH onepaTtop
MIXED HIGH". Ha BTOpOM mecTe B aTo#
rpynne Tak Xe, Kak 1 B NpoLINoM rogy, —
Buktop Konppatees (UABCC) 13 cTaHmn-
usl Crapoeenuukoeckas KpacHopap-
CKOro Kpas, a Ha TpeTeem — leHHagmi
Konmaxoe (UAIMA) ua r. Omcka.

B rpynne "ogauH onepatop MIXED
LOW" nepeoe MecTo, Kak 1 B NPOLNOM
roay, 3aHan Wrops 3y6kos (RMZT) ua
Huxuero Hosropoaa. Bropem 3pecs
6bin npeactasuTens Ykpawuol [asen
Kupnuerko (UV7V) wna c. Onydpueskn
Kwpoeorpaackon obnactu, a Ha TpeThe
| mecTo soiwen Baagumup Monoe (R3OM)
| M3 r. Hoosoporexa Boponexckon o6-

nacTu.
B setepaHckol rpynne "50 w Gonee
HIGH" BHOBE, Kak W B MPOLLNOM rogy, no-
|6e,:1un Opnit KotensHukos (RT9S) wna
n. Auepretuk Openbyprckoin obnactu.




"Crapbin HoBbi rop
2018" —

MTOrm

Xasatypoe (RT3A) u3 Mocksu. TpeTee TpeTeeMm mecte — Tapeyu
MECTO, NOBTOpME npownoronHuit pe-  Bnoukui (RASDZ) w3 r. Exa-
ayneTar, 3axan 0pun Kawnartwi (R32V)  Tepunbypra.
w3 r. Anexceeskn Benropopackow 06- B rpynne "HECKONbKO
nacTw. onepartopos HIGH" nepseoe
Agrpynne "50 n bonee LOW" nobeny MecTo, kak B MPOWNOM WU B
onepxan Muxann Bynatos (RT4W) w3 nosanpownom roay, 3aHsna
r. Mxkescka. Bropoe mecTo 30eck 3aHsn  komanpa UA4AM ua r. Awn-
Ceprei Ceprees (R7MM) w3 r. Ta- muTpoBrpana YnoAHOBCKOW
radpora Poctoscko# obnacrtu, B npe- 0ofnacTh, B KOTOPOW MPUHW-
AblgyuiMe Oga rofa OH YBEepPeHHO 3avn-  manu  yyactue Bnaguwmnp
Man nepsoe MEecTo 8 aTow rpynne. Ha Jiaxoe (R4HC), Bnagumwp

Bnagumup Naxos (R4HC) n Anexcein @eportos (RU4LM) — cnoprecmersl
xomanasl UA4AM, koropas 3anana nepsoe mecto B rpynne MULTI-OP HIGH.

Koucranrun Mansuues (RDSU) —
nobegurens 8 rpynne SINGLE-OP
SSB LOW.

Pabos (RA4LW), Anekceir @®epoTtos
(RU4LM) w Bacwunwia Kozeponos
(RW4NW), Ha BTOpoe mecTo Bbiluna
komaHoa R2AA B coctase EsreHun
Danuanesy (R2AA) v Omutpuin Coko-
nosckuia (RTSK). Ha TpeTteem mecte B

SINGLE-OP CW HIGH 7 RWICW 237 21510 2 Uvriv 334 33866 9 UA9R 247 22310
1 P3X 536 54391 8 RO41 210 19404 3 R30OM 350 33574 | 10 RW3WR 226 21953
2 UPOL 525 53223 9 u4l 216 19314 4 RK3DK 317 30359
3 LYBA 498 50101 10 R3GZ 214 19218 5 UC9A 304 29336 MULTI-OP HIGH
4 UWIM 484 49124 6 RZSUO 297 28717 1 UA4M 908 88508
5 RKIAX 472 47801 SINGLE-OP SSB LOW 7 RX9AF 284 28032 2 R2AA 705 68135
6 R7AW 462 46585 1 RDAU 251 23372 8 UA9AX 277 27013 3 RT5G 583 57062
7 RAIAL 461 46120 2 RW3XZ 198 17909 9 RIOLY 274 26989 4 RM9A 583 56289
8 R3EG 453 46096 3 UAOSE 186 17029 | 10 RU4S0O 275 26486 5 UA4S 556 55404
9 EUBU 453 45786 4 RZ9AD 188 16777 6 RC9J 455 44022
10 UA4WI 445 44781 5 R3DCB 181 16520 SINGLE-OP 50 HIGH 7 RBNIT 409 39485
6 UA30Q 170 15511 1 RT9S 429 42783 8 EUIWW 386 37999
SINGLE-OP CW LOW 7 UA3BL 168 15373 2 RT3A 406 41467 9 RK9JYY 348 33645
1 9ATAA 402 41101 8 ER3CT 167 15149 3 R3Zv 421 40435 | 10 RWOA 331 30582
2 UR7MZ 371 38201 9 UA4HEZ 163 14907 4 EWBDX 367 37112
3 UASF 372 37561 10 RM7C 161 14582 5 UA3TW 345 33931 MULTI-OP LOW
4 UX7IW 316 32029 6 EWBOM 320 31764 1 RK4W 443 42720
5 UA3MIF 306 31625 SINGLE-OP MIXED HIGH 7 LZ5W 300 29684 2 ROAK 245 23702
6 LZ5XQ 299 30734 1 R3LA 538 52311 8 RUBAV 290 28539 3 RD8U 241 21892
7 RCOA 304 30337 2 UAGCC 524 50441 9 R3AT 283 28499 4 UPIL 237 21208
8 R3YC 298 30039 3 UAIMA 521 49971 10 UR7QC 288 27743 5 RK3FWE172 16037
9 RT30 288 29258 4 RV3FF 458 44203 6 RK4HYT 160 14986
10 R3QA 286 28793 5 RL4A 439 42499 SINGLE-OP 50 LOW 7 UR4ARXJ 154 14863
6 RAGCA 429 42328 1 RTAW 361 36126 8 RZ5Z 160 14510
SINGLE-OP SSB HIGH 7 ROSR 412 40254 2 R7MM 355 34361 9 RM3X 114 11026
1 RT9J 386 35655 8 ROAA 365 36488 3 RAIDZ 315 30689 | 10 R3MAI 112 10364
2 RWIF 307 28018 9 RWOAB 374 36472 4 DL4AME 282 27876 SWL
3 RM4HZ 291 26366 | 10 RCIW 369 36237 5 R7MC 260 25362 1 EZB-02 151 14306
4 RASSF 274 25028 6 UA3QAM250 24925 2 R90-11 127 11266
5 RC5Z 264 23690 SINGLE-OP MIXED LOW 7 RO50 250 24711 3 SP4-208 63 6374
6 RA30A 262 23645 1 RM2T 348 34601 8 EUBDX 237 23181 4 R3D-102-KV9 768
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PAOWO Ne 9, 2018

Komanna RK4W — nywwwid pe3ynetar B rpynne
MULTI-OP LOW. Cnesa—nanpaso Anekcew anuyauuH X :
. (UA4WAU), Bnagumup Kyaweyos (RW4WA) u MNasen -
Kopobko (RX4WX).

aron rpynne — komawga RTS5G w3
r. Jluneuka, kOTOpas 8 NPOLWNOM W No3a-

NpoOLNOM roAax nokaszana BTOPOW pe-
aynetar. B coctaee komanab — OmuT-

pun Konenuyk (R3GM), Bagum Kpbixa-
Hoeckuid (RN3GQ) n AvacTacua Ywwsakoea
(UB3GCV).

Kak B Npownom W B No3anpoLinom
rofax, Nepeoe MECTO B rpynne "He-
ckonbko onepaTtopoe LOW" zavsna ko-
maHna RKAW w3 r. Mxescka. B Heé Bxo-
aunn Bnagumup Kyaneuyos (RWAWA),
Anekceit MNanuuanny (UAAWAU) v Masen
Kopobko (RX4WX). Ha eTopom mecte
3pech komaHaa ROAK LlewTpa TeopyecT-
Ba 1 paseutua "Mnaveta TanauTtos” u3
r. AunHcka KpacHospckoro kpas B co-
ctase Makcuma Konosanosa (ROAGO),
Cepres 3yesuuya (RAOAY) n Mpuropwms
AxnnknHa (ROA-31). A Ha TpeTbem —
komanaa RDBU MBOY A0 aetckoro
UeHTpa TBop4ecTea M3 nrT Hs Kemepos-
ckow obnactu. B eé coctaee — BukTtop
Cupensues (RZ9UF) w Aptyp Benwko-
censckmnin (RDBU).

HaBnwpartenein ceivac COBCEM He-
MHOro — B nbbiXx copesHoBaHuaAx. Mbl
nony4yvn Bcero NUllb NATb OTYETOR.
Jlyywmm cpean Hux okadanca Burtanwia
KoawuH (EZB-02) wa r. AwxabBapa, Typk-
MEHUCTAH.

Cnoptcmenrsl, sowealne e naTepkn
cunbHeRwWwnx (no rpynnam), Gyayrt ot-
MEYEHBI KOHTECT-AUNNoOMamMn peaakumm
xypHana “Paguo”, a nobegutenu (nep-
Bbie MECTa MO rpynnam) nony4ar namaT-
HblE MEeJanu (pagumocTadunn C OJHWUM
onepaTopoM) WNK nNnakeTkn (papuo-
CTaHUMW C HECKONTBKMMMK OnepaTopamu).
Peayneratel, nokas3adHble Nuaepamu s
3TUX COPEBHOBAHWAX, TNPWBEOEHbl B
TaGnuue: MecTo, No3bIBHON, YMCNO CBA-
3ei, UTOroBLIA pesynbTar. ITM Xe aam-
HbIE 078 BCEX Y4acTHWMKOB Pa3MeLueHbl
no agpecy http://www.radio.ru/cq/
contest/result/ony_2018_tab.pdf ua
canTe xypHana. L]

NMomexun oT nepenaTryimkos
M QHTEHHO-OUAEPHbIX CUCTEM

Hrops TOHYAPEHKO (DL2KQ), r. BoHH, l'epmanusa

3arekaiowmii Ha puaep ToK
C aHTEeHHbI

OvddepeHunansHelin (1. e. nones-
HbIA, OCHOBHOW) TOK C BEPXHEro KOHua
¢upepa BoiTEkaeT Ha aHTeHHy. Ho He
TONbLYO “YacTh 3TOTO TOka MNeITaeTcs
CHOBAa 3aTedb Ha $uAep, HO yxe Kak
CUHdasHelA (T. @. aHTeHHbd) Tok. Ons
HEero W 1o, U gpyroe nposoga. Yrobel
3TOro HE Npown3owno, cnegyeT nosabo-
TMTECH O MNPaBUNbHON KOHCTPYKUMW
AHTEHHO-PUABPHOrO TpakTa. ITO MOX-
HO caenaTk TpeMA cnocobamu, B 3a8u-
CMMOCTW OT COYETAHUSA TUMNOB AHTEHHLI
u dupepa.

1. AHTEHHa ¥ NUHWA MATaHWA OQHO~
ro tuna. pn 31oM cuHgadaHbin Tok Ha
duaep Boobule He 3aTexaer. ITO BCEro
nBea sapwaHTa:

Mpogonxenne.
Hauano cm. 8 "Pagno”, 2018, Ne 8

e CuMMETPUYHAR aHTeHHa, nuTaemas
CMMMETPUYHOW ABYXMPOBOAHOW AIMHMEN.
HaI"IpHJKEHWﬂ B TOYKAX NMUTAHUA TaKOR
CUCTEMbI OTHOCUTENEHD 3eMNK 8 TOYHOC-
TV OAWHAKOBbI W NpoTusodasHbl. MoaTo-
My NoBOA TOK, NBITAOWWACA 3aTeyb Ha
oauH 13 nNposoaoe dwnaepa kak cuHdas-
Heid, BYAET KOMNEHCUPOBAH TAaKUM Xe,
HO NPOTUBOMAZHLIM, 3aTeKawlMm Ha
BTOPOW NPOBOA,. B cymme 370 AaéT Honb
CHMHMDA3HOrD TOKa B MMHWKA,

» Ecnn dunaep koaxkcwanbHeid, TO
NPAMOE 3aTEKaHWe TOKa Ha BHEWHOW
CTOPOHY ONNETkn kabens oTCyTCTBYET,
ecnu NoA3eMHbIA kKoakcuankHbia kabens
NOAKMOYEH K BEPTUKANLHOM aHTeHHe,
CTOAWER NpAMO Ha 3emne. B paHHOM
cny4ae ogHa M3 KNemm aHTeHHbl MMeeT
HYNEeBOW NOTEHUMAN MO BLICOKOW 4acTo-
Te. Mo3ToMy HET MCTO4HMKA ANA Toka No
BHELIHEN CTOPOHE ONNETKW Koakcuans-
Horo pugepa. Ha Hell — Hyneson NoTeH-
uman.

2. o6oe coveranune aHTeHHa +
+ pmgep, KPOME NBYX, ONMUCAHHBLIX B
npeapiaywem nyHkte. Ytobel nperpa-
AnTb MYyTh aHTEHHOMY TOKY Ha dwuaep,
NPUMEHAKDTCA TPW CTAHOAPTHLIX pelle-
HWS: pa3BA3biBalOWMIA Tpanchopmartop
C OoTAeNnbHbLIMK OGMOTKaMiﬁ. Pa3BA3Ibi-
BAKOLWIA OPOCCENL W PE3OHAHCHLIN
huneTp-npobka (ONA  Y3KONONOCHLIX
AHTEHH).

PaasnaabiBaownia TpaHchpopmarop
Yyepes MArHMTHOE None NepeaasT TONLKo
nnddepeHuranbHbie TOKKW, a8 CUHGAIHBIR
Tox "BWMAWT” B TpaHchopmMaTope NpensT-
CTBME B BUAE MEXBWTKOBON émkocTH. Ec-
AV OHa Mana, TO MOXHO CHTEHO OCNabuTh
3aTekaHume cuHgasHoro Toka Ha dunaep.

B kaudecrtse TpaHcdhopmMaropa MOXHO
MCNONL30BATL PE30HAHCHBLIA KOHTYP C
KaTywkoin ceasn (3aoaHo bynet obecne-
4eHO cornacosaHwe) unu WUPoKONoNoc-
HbIl TpauchopmaTop Ha QeppuTOBOM
MmarHutTonposoae. OTMewy, 4TO HyxeH
WMEHHO TpaHcgOpMmaTop ¢ ABYMA OT-
OenbHbIMKA OﬁMOTKaMM. CBA3AHHBIMW
TONLKO NO MArHUTHOMY NONKo. ABTO-
TpaHchOopMaTopsl, BEOAE KaTylWKn ¢ OT-
BOAAMW, UK TpAHCHOPMATOPL! HA ANUH-
HbIX NUHWAX (KOTOPBLIE N0 CamMomy NpuH-
uMny paboTel UMEIOT COEANHEHUA MEXY
obMmOTKaMU) B JAHHOM Cny4Yae Henpu-
rogdHel.



PaasassiBalowmini - TpaHcopmarop
O4EHb XOPOLW B HWM3KOYACTOTHOW 4acTw
KB-puanaaoxa, Hernox Ha BY KB-auana-
30Hax ¥ HenpuMmenum Ha YKB no npuum-
HE YMEHbLUEHWA C YBENUHEHWEM YaCTOTbl
peakTUBHOro COMPOTUBNEHWSA PA3BA3bI-
BAOLWER MEXOBMOTOYHOWN EMKOCTI.

PaasassiBalowmnin gpoccens, Ha-
obopoT, yBenuuneaeT CBOW MMMEAANC C
vyactoTon. Ho Toneko Qo CoBCTBEHHOM
PE30HAHCHON YacToThl, Bbilwe nmnegaHc
APOCCenn Ha4uHaeT najaTh.

Passaasigalolume [POCCENN HA KOak-
cuansHblx dupepax 4acto MOTawT Ha
deppute. Ha HY-puanasonax kabenem
HAMATBIBAKT HECKONBKD BUTKOB Ha Gone-
LU0 KOMBUEBOM MarHuTonposog,. Ansa To-
ro 4ToBkl PA3HECTH Nojanslle BXOR W Bbl-
X0A (W nonyunTe Bonee BLICOKYH cOBCT-
BEHHYID PE30HAHCHYIO 4acTOoTy Apocce-
%), NPUMEHAETCS CNOcob HamoTkK, no-
xazaHHei Ha puc. 1. [lna sToro gpocce-
s NCNonL30BaH maruutonposon Fair-Rite
5943003801 (paamepbl 61x36x12 mm,
martepuan 43 ¢ HayanbHOR NpoHWuae-
mocTeio 800, koTopas napaet go 80 Ha
vyactore 30 MIy), kaben RG-58/U. Mo-

Ayne umnenanca |Z| Ttakoro apoccens
npesblwaet 2 kOm B avanasoxe ot 1,7 o
8 My u 3atem cnagaet go 600 Om Ha
yacrore 30 Mru,.

Ecnu koakcuansHbiil kabens TOACTHIA,
TO £ro Henb3s n3rmbaTth ¢ ManbIM paany-
com. Moatomy obbiMHAR HaMOTKa gaxe
Ha DonbWoe KoNkUO HeBo3MOxHa. B Ta-
KMX CNY4anx NPUMEHAIOT KOHCTPYKTWE-
Hbll BAPWMAHT, NOKasaHHsI Ha puc. 2.
Wcnone3osaHsl Takue Xe Konbua, Kak w
ans npeasayuero gpoccens. Ho kabens
ropaano Gonee toncteid RG-213/U. OH
W3OTHYT C MMHUMaNEHO A0NYCTUMBLIM ANA
Hero paguycom. Moayns umneganca |Z|
Takoro ppoccens npesebiwaer 1 kOm B
ananasone ot 1,8 go 18 MINy » aatem
crnapaet go 600 Om Ha yacTote 30 MW,

Ansa gpoccens No BapuaHTy puc. 2
Takke MoryT BbiTe WMCNONL3OEAHLI ABA
OTAeNLHLIX TPYDUYATLIX MarHUTONPOBOAA.

Ha BY-numanasoxax BeiBaeT AOCTATON-
HO OOHOW UMW HECKONbKo nogpsa dep-
PUTOBLIX 3alLEnok nawn Tpybok, Hapesae-
MblX Ha kabenb. Ho GLIBAOT U PA3BA3LI-
Bawlme apoccenw He3 MarHMTONPORO-
na. MpocTo kaTylwka ua HeCKONBLKMX BAT-
KOB KoaKcuanbHoro kabens,

WmnepaHc ppoccens AonxeH ObiTe B
5...20 pas bonbwe MoAyns KOMNAEKCHO-
ro ConpoTWMBNEHWA NONOBWHLI AHTEHHbI

(nonoswHbl, Tak kaKk cMHMa3HbIA TOK CTe-
KaeT ataensHo C KaH(AGI‘:'I M3 KNemm nuTa-
HWS AHTEHHbI).

Buibop Tuna u paaMepos GeppuToBO-
ro MarHuTonposoga Ons pasBA3abIBalo-
wero fgpoccens onpenensercs Tpebye-
MbIM UMMNEAAHCOM B 330aHHOM NONoce K
ero MarHUTHOW WHAYKUWER HaCbILEeHWUs
(T. €. CNOCODHOCTLIO BLIAEPKUBATEL Mar-
HWTHOE none Be3 3axofa B HacklLEHWe
Ha 3aganHoi vactore). Ona onpepene-
HWA umnepadca GeppuTosbix TPYDOK
HAAO 3HAaTe NAcMOPTHYIO 3aBUCMMOCTb
BHOCMMOrO MMMEQAHCA OT YacTOoThl, ONA
KOnew — 3aBUCYMMOCTE MarHMTHOW Npo-
HWLAEMOCTW OT 4acToThl.

A NpenensHo AOMYCTUMYIO MATHWUTHYIO
WHAOYKUMIO MAarHUTOMNPOBOAA B 3aBUCUMO-
CTW OT YACTOThI B €ro MAacnopTe YAcTo He
npueogat. [MoaToMy paszymMHO NPOBEPATL
ero nNpurogHoCTb 3KCNEPUMEHTaNbHO.
na aToro nepegar4vk Ha noaHon MoLL-
HOCTW HarpyxaeTcs Ha 3KBWBANEeHT aH-
TeHHbl ¢ KCB = 1. poccent (TOyHee, eweé
HE OPOCCENb, a HaMOTaHHLIE Ha NpoBe-
DHAEMBIA MarHWTONPOBOA HECKONBKO BUT-
KO8 NPOBOAA — CTOMLKO, CKONLKO MOTOM

nnaHupyerca Hamotatbe duaepom) nog-
KIQ4AT  MapannenbHo 3KBUBANEHTY.
Ecnu mMarHUTONpOBOL NOAXOOMT, OH He
Byner aameTHo rpeTtkes, a KCB noutu He
BO3pacTer.

Hanpumep, npoccent (cm. puc. 1)
MoxeT paboTaTe Ha CUMMETPUYHON aH-
TeHHe NpW MowHOCTK B Hew 0o 1 kB, a
ppoccens (puc. 2) — 0o 5 kBTt Ha cum-
METPUYHOW aHTeHHe u go 1 kBt Ha
HECUMMETPUYHOW.

Pe3oHaHcHbil GunbTp-npobka —
napasnnensHbii KonebaTtenbHsli KOHTYR,
BK/IOYAEMbIA NOCNEQ0BaTENLHD B UEMNb
npoTekaHna cliHpasHoro Toka. Ha uac-
TOTE pesoHaHca $uneTp-npobka nmeer
04E€Hb BLICOKOE COMPOTHUBAEHWE, NO3TO-
MYy CUHDA3HLIA TOK HA DUAEP NMOYTH He
3arekaeT. HegocTatok Takoro poga ycr-
pOMCTE — WX Y3KONONOCHOCThL (He-
CKOMNBLKO MPOUEHTOB OT UEHTPankHOR
4acToTel). MCnonsaywT Takue ycTponcT-
Ba TONLKO C KOAKCHANBHLIMIW NUHUAMM.

Takod GUNLTP Ha COCPEAOTO4EHHEIX
ANEMEHTAaX BbINOMHAMIOT TaK: KaTywka wu3
HECKONbKNX BUTKOB Kabens (TOYHO Tak xe,
KaK W pa3sa3biBalOWMiA apoccens bea
MarHmTonposoOaa, TONLKO B ABa-TPW pasa
MEHbLUEe BMTKOB) 1 NapannenbHo e nog-
Knio4aT koHaeHcaTop. OxH oboumn ceon-
MW BBIBOAAMI NOAKNIOHEH K ONNETKE — ¥

aHTEeHHBLl W NOCne KaTywkw (npuaetcs
HapyLWaTe BHEWHIOKW M3onaunio kabena).

EcTe pa3HoBMAHOCTL duneTpa-npob-
KW, He TpebyioLLan HapyLUEHWS N30NALWA
kabens. Kabenem 6e3 NnoBpexaeHua nao-
nAUMKM MoTareT 1—2 auTka Ha BONbWOM
deppuToEOoM BY-Kkonbue. 3aTem OTaeNb-
HbIM NMPOBOAOM HAMATLIBAIOT KOHTYPHYIO
KaTyLwwky (4ucno euTkos 8 2—3 pasa 6onk-
we, yem y kabenq). M napannensHo KoH-
TYPHOW® KaTywWwKe NoAKIYaT KOHAEHca-
TOp, 00pas3yioLuni BMECTE C HEV DEXEeK-
TOPHLIA KOHTYP. 3Ty Xe KOHCTRPYKUWIO
MOXHO coenate 1 6es deppnToBoro mar-
HUTONPoOBopa. KoHTypHas kaTywka npw
aTom AenaeTen B BUAE KPYInow pamkn na
OBYX — YEeTLIPEX NNOTHO CXAThLIX BUTKOB
XOPOLO M30/MPOBAHHOro nposoaa. du-
OEP B HYXHOM MECTe CEBEpPTuIBAT B
BUTOK Takoro Xe auameTpa, Kak v KOH-
TYPHYIO KaTyliky. BUTOK W KOHTYPHYIO
KaTtylky CKpennawT Opyr c Apyrom
BNNoTHYI0. B oboux BapuanTtax Ha KOH-
OEeHCaToOpe pa3BUBEETCH BbLICOKOE Ha-
npsxeHve (400...500 B npu mowHoCTH
nepegatyunka 100 BT).

Ha YKB npumeHsioT duneTp-npobky B
BWOE KOPOTKO3aMKHYTOrO OTpPE3ka 4eT-
BEPTLBONHOBOM NUHUK, TaK HA3kIBABMbIA
4eTBEPTLBONHOBLIA cTakaH (puc. 3). Ha
BHELLIHIOIO CTOPOHY ONNETKW KOakcwank-
Horo xkabensa nagesaeTca A/4 Tpyba.
Baepxy OHa HW K 4EMY HE NOAKNoYeHa, a
BHW3Y INEKTPUHECKN CORAMHEHA C BHELL-
Hel CTOPOHOW onnétkKn. Nonyyaetcs A/4
pPe3oHaTop (BHYTPEHHAA MNOBEPXHOCTL
HapYXHON TPYBL — coeAnHEHWEe BHU3Y —
BHELWHAS CTOPOHA ONNETKK), KOPOTKO3a-
MKHYTbIN Ha HUWXHEM KoHLUe. Ero axonHoe
CONPOTUBAEHWE HA BEPXHEM KOHUE (y
subpartopa) Oyper o4YeHb BLICOKUM. W
WMEHHO OHO BCTAHET Ha nyTu napasvTHo-
ro TOKa, NbITAaoLWErOCH 3aTE4b C aHTEHHbI
Ha BHELWHIOIO CTOPOHY onnétkm kabens. B
oTnn4Yne o7 0ObIMHOMO PA3BA3LIBAIOWEND
Apoccens, 4YeTBepTLBONHOBLIA cTakaH
NO3BONAET NONYYMTE BLICOKWIA MMMNEAAaHC
ana cuHgasHoro toka Ha YKB.

BHYTpEHHIOK NOBEPXHOCTL CTakawa
HAaOo 3alWmuiaTs oT atMochEepHbIX BO3-
OencTewi, Tak Kak Tam TekyT Gonewune
pe30HaHCHLIE TOKW, U NOTEpWM wu3-3a
OKWCNEHWUA W TPS3KM BHYTPW HEro npuee-
OyT K NageHnio NoBPOTHOCTM N K CHWXKE-
Hwio KNa.

3. Nocnegnunii cnocob "0BLACHUTE"
AHTEHHOMY TOKY, 4TO eMy He Hafo 3arte-
KaTb HA BHELLHIOW CTOPOHY OMNETKW
nuTalwWwero kKoakcwanoHoro kabens,
Ha3blBAETCA cumMmeTpuposaHmem. OH
NPUMEHAETCS TONBKO NPW NUTAHUK CUM-
METPWYHBLIX aHTEHH KOoakcuansHbiM $u-
nepom. Ho 3ToT BapwaHT Tak 4acTo
BCTPEYAETCH HA NPAKTUKE, YTO 3aCNYKU-
BaeT OTAeNLHOrO paaroeopa.

CummeTpuposaHue

WTak, y HAC CUMMETpUYHAR aHTeHHA.
HanpaxeHus OTHOCKUTENLHO 3emnu Ha eg
060Mx BbIBOAAX PABHLI NO amMNNUTYae W
npotTueogasdel, Hanpamyo noaknoYaTs
ONNETKY KOAKCWANLHOIO Kabens Kk Takown
aHTEeHHE HEMb3A, TaK Kak HanpaxeHue Ha
NoONOBAHE @HTEHHbI CO30AaCT CUHGAIHBIA
TOK MO BHEWHEN CTOpOHe onnetkn, B
npegbigywmx cny4asx Mbl CTABUNKW Ha
nyT 3TOr0 TOKAa pPaszHble NPensTCTBWA:
TpancdopmaTopbl, Apoccenn, GpunsTpbl.
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K cummeTpuyHON aHTeHHe

TP KoakcuansHei ugep

Puc. &

MpenaTcTeus 3T ocnabnany 3aTtekaHue, HO He NUKBNANPOBRa-
M NONHOCTLID. [axe ovyeHb DONbLION NOCNef0BaATENbHBIA M-
neadHc NUe yMeHbsluaeT TOK A0 Manoro 3HaveHuA, HO He npﬂ-
poisaer ero, HeGonbLIOK OCTATOK CUHMA3HOro Toka "Npophkisa-
eTCA” 4epes pPa3Ba3biBA0WLNA OPOCCEeN.

YT1oBLI NMKBUANPOBATEL 3TOT OCTATOK, NMYCTUM Ha ONAETKY Ka-
6ens NPOTMBOMA3HLIN KOMNEHCUPYIDLWMA TOK. Bnaro y Hac ecTe
WUCTOMHWEK TAKOro TOKa — BTOpas nonosWvHa CMMMQTDHHHOI:I dH-
TEHHbI, K KOTOPOW NOAKNKOYEHA UEHTPanbHas xwna kabens.
YroBbl caenath KOMNEHCUPYIOWLAA TOK PABHBIM TOMY, KOTOPLIA
npopeBanca 4yepe3 pPa3palblBaAWMA APOCCeNb, Mexdy UeHT-
pPanLHOW XWMNOW W TOYKON HWXe Pa3BA3LIBAOLLEro APOCCENs
BKJIIOYAETCH TAKAN Xe WHAYKTUBHOCTb, Kak U y 0BMOTOK pa3eq-
3blBaOWero apoccens.

CUMMETPUPYIOLWMA TpaHchopMaTop, CAenaHHLIA No onu-
CaHHOMY pPeuenTy, nokasaH Ha puc. 4. OH oTnnuaercs oT pas-
BR3bIBAKOLLErD APOCCENs A0TIONHWUTENIEHOR KOMNEHCUPYIOLWEN
OOMOTKOM W MEHbLLIMM YUCNOM BUTKOB (TyT He Tpebyetcs
o4yeHb GONbLWON MMNEAAHC Kak Yy APOCCENs, AOCTaToOMHO,
4TOObI OBMOTKN 3aMETHO HE LWYHTUPOBanKu kabenk).

Takue cuMMeTpUpylowmne TpaHchopMaTopbl Ha3bLIBAKOTCH
BanyHamu (kaneka c adrn. balun, a 3To, B CBOW O4Yepedb,
cokpaulersme oT salanced — unbalanced) HanpaxeHua. banyH
npyv HECUMMETPUMHOM BXOAE OAET HA CBOWX BbiIXxOOax Aga
0AVHAKOBLIX U NPOTUBOMA3HLIX HANPAXEHNUA (YTo U TpebyeTca
A5 CAMMETPUYHLIX aHTEHH).

WHoraa passassiBaOline APOCCeny, nokas’aHHble Ha
puc. 1, HassigaloT BanyHaMun TOKa. ITO HE COBCEM KOPPEKTHO.
OpvHaKoBbIE TOKWM HA CBOWX BhIXOAax AAET Pa3Bf3blBatoLLMiA
npoccens. Ho oH He aBnaeTcA BanaHCHbIM YCTPOWRCTBOM, a
ocnabnaeT cuHbAa3HbLIM TOK TONLKO CBOEA NoCNefoBaTensHon
peakTWBHOCTbIO. MoaTomy GanyHoM OH He ABRAETCH (XOTH W
MOXET BbITh UCNONL30BAH, B TOM YUCNE W N8 NUTAHWA CUM-
METPHUYHOWM aHTEHHbBI KOakCHankeHsbiM kabenem),

Ho BepHEMcA K BanyHy HanpsXeHns Ha GeppuToOBOM Mar-
Hutonposoge (puc. 4). MNo aHanornyHoMy MpUHLMNY Ccyule-
CTBYIOT MHOMo TpaHchOpMaTopos, KOTOPLIE HE TONLKO CUM-
METPUPYIOT, HO U TpaHcdopmupyioT umneaaHc 8 4, 9, 16 pas.
GeppuToBble GanyHbl BbINYCKATCA MHOTMMW dUpMami,
MowHble (oecATkM — cOTHM BaTT) GanyHel paboTalwT 40
yactoTe 1 1TU, a Ha Manon MoLWHOCTY BLIBaIDT HEepPPUTOBLIE
GanyHel 4o wactoTel 2 Mu,.

Ho Bcé xe, npumeHeHue heppuToB HE BCEIAA KenaTensHo.
OHKM OrpPaHWYMBAKOT MOLWLHOCTE M UMEIOT TeNIOBbLIE NOTEPN B
MarnuTonposoge. Noatomy B BEpxHEN 4acTn KB ncnone3yioT-
cs Banyubl 6ea marHuTonposoaa. Mo aneKTpU4eckon cxeme
OHW TOYHO Takve xe, kak n Ha puc. 4. OTNK4YME TONBKO B KOH-
CTPYKUMK OBMOTOK — DHU BLINOAHEHbLI B BUAE LMNWMHAPUYE-
CKOW KaTylwkn 6es marHutonpoeoaa. Takme so3ayliHbie bany-
Hbl MOTaKT NMOO OTOENbLHBIMKM MPOBOAAMMW, CROXEHHLIMK
aTpoe, nubo cpasy NUTAKIWMM KoakcuankHbiM kabenem.

Ho Ha YKB paxe kaTywka 8 napy BUTKOB MOXET OKa3aThCs
CNWLLIKOM [JTMHHOW, OTHEro 86 Pe30HAHCHARA 4ACTOoTa MoNyYnTes
HEAOMYCTUMO HM3KOR. [oaTomy Ha YKB ucnoneayioT pasHosna-
HOCTL BanyHa HanPAXKEHMA HAa OTpeakax A/4 NUHWIA, NOKa3aHHYIO
Ha puc. 5. M0 InekTpU4ECKoH Cxeme aTto BCE TOT we BanyH ©
puc. 4, HO BMECTO OOMOTOK y HEro JaBa oTpeska A/4 nuHnA.

Takoit BanyH moxeT paGoTate A0 AECATKOR rurarepy,. Tak kak A/4
NMHMK 3TO PE30HAHCHLIE YCTPONCTEA, TO 1 Danyd nony4aeTcs He
WMPOKONONOCHEIM, 8 pe3oHaHcHeiM. Bnpouem, nonoca ero He
o4eHb y3ka v cocraenaeT 20...30 % oT ueHTpansLHo 4acToThl.

KOHCTPYKTUBHO a@HTeHHY € BanyHoMm puc. 5 BLINOAHAIT W3
OQHONM uensLHOM TPYBKKN anuHoM okono 1. Eé narubaior tak, uto
NMONBONHEI MAET Ha GanyH, ewe nonsonHbLl — Ha gunons. Mura-
oM kabenb NPoONyckaeTca Yyepe3 OTBEpCTUe BHu3y. Mony-
4aeTcs KECTkanA v yaobHas KOHCTPYKUWA.

CywecTsyioT 1 ApYre aHTeHHLIE CUMMETPUPYIOLLME YCTPOR-
CTEA ANA Nepexofa € NUTAIWEro koakcwanbHoro kabens wa
CMMMETPWYHYIO aHTeHHy: U-konedo, mogndunumposaHHoe U-ko-
NEHO, KOAKCWANLHO-LLIENeBOW Nepexon, ABOWHOW KOaKCWanbHbIN
npoccent. Ho oHK HE o4eHb pacnpocTpaHeHs.!.

{Oxowuanme cnenyer)




H. CAJTUMOB, r. Pesaa Ceepanosckoi ob.

GOTOMETPUM BOCNPUMATIE CRETA Ye-
NOBEYECKUM rMAa3oM XapakTepuayior

C YYETOM 3aBNCMMOCTHU 8rQ YYBCTRBUTENL-
HOCTW OT 4aciorte (ANWHLI BONHBLI).
Makcumym CnexTpanLion JYYBCTBMTENbL-
HOCTW rMa3a CoOOTEeTCTRYET ANMHE BOJIHLI
5565 HM [1]. McTauHuk moHoxpoMaThHe-
CKOTro CBETA C TAKOW ANMHON BONHBL!I MOLLL-
HOoCTeID 1 BT co3pagr cBeroBOl noTokK
680 nwmen (nm). Ha sonHax Aapyroa
LNVHBl OH MEHBLUE. BONkLUAS YaCTh IHEP-
UM M3NYY4EHUS namn HakanvaaHus npu-
XOANTCH HA HEBMAWUMYIO WHbPpaKpPaCHYID
0BnacTe, NOITOMY WX CBETOOTHAYA
okono 10...20 nm/Br. Y cCRET104AMOAHBIX
namn ceetooTtaava aocturaet 85 nm/Br.

OCBeWBHHOCTE OBLEKTE MAMEPHIOT B
NIDKCAX (NK) ¥ XaPaKTeEPU3aYIOT OTHOLLEHN-
£M CBETOBOro INOTOKa B NIOMEHax, naaamn-
LEerD Ha NoBepxHOCThL, K NnoWwanm aron
NOBEPXHOCTY 8 KBAanpaTHeX MeTpax, MHel-
MW CNOBaMK, CBETOBOW NOTOK 8 1 nM, pae-
HOMEDHO PACGNPEASNEHHBIA N0 MoBEpPX-
HOCTW nnowanso 1 M, cospaer ocse-
WEBHHOCTL 1 Nk

B nameputensx ocBetlu8HHocTy, obeiy-
HO HA3bLIBAEMBEIX NIOKCMETRAMM, NPUMEe-
HAKIOT KpemHueBsie hOToAMOAL, DCHAa-
WEHHLIE CBeTOQWILTPOM, NPUBIMKaI0-
LMW 3aBUMCUMOCTE YYBCTBUTENBHOCTI
GOTOANDLE OT WINHE BONHEL! K3NYMEeHWs K
ITON XKe 3aBMCMMOCTW ANns rnasa, Takon
doToanon BPWZ1R [2] ¥ npuMeHen s
NPeAnaraemoi KOHCTRYKLAW. ST0 NyHnia
CBETOAMOL ANA U3MEPWTENR OCBELIEHHD-
CTW M3 TEX, 4TO YAANDCH HAUTH B NPOAANEe.

Cxema npubopa nokasaHa Ha puc. 1
Muraot ero ot Barapen GB1 Hanpaxexn-
em 9 B ("Kpona" wnn 6F22). MoxHo ue-
MONB30BATL U HE MEHEE TPEX-YeTLIPEX CO-
('T,LT.I-H'I'HHH!:II-: NoOCNeaoBaTeneHd ranbBaHn-
HECKWX 3NEeMEHTOB HanpsxeHuwem 1.5 B
kaxabi, OY DA1. 1 mukpocxemsl LM3S8AN
npeobpaayeTt (PoTOTOK AaTHWKE OCBELLEH-
HOCTK (poroguona VD1) B nponopuno-
HaneHoe eMy Hanpsxeuwe. Bropon OY

MUKPOCXEMbI
MbiM.,
Mpenensl wamepenns 100 nk, 1000 nk
1 10000 nk BeIBUPAIOT NepeknYarenem
SA2, Nepexo4aoiLM PesncTopsl OTPU-
uarensHon oBparHon cesaw R1—R3. K
Beixoay OY yepes nobGaBouHble pPeancTo-
pol (MOCTOAHHBIA R4 v NnoACTpoeYHH RS)
AOAKNIONEH MukpoamnepmetTp PA1T —
M2003 ¢ npeaenom uamepedns 1000 mrA
W conpotuenednem pamkn 296 Om, MMpwr
Kenaswi, noadbupas pesucTopsl obpar-

OcTaBneH HencnonL3ye-

*1000 nx"*

“10000 nx*
DAY

Pue. 1

HOW CBSI3W, MOXHO YCTAHOBWTE APYrAe
npegensl MSMeEReHWs OCBEEHROCTI WK
ROGABUTEL MX K MMEDLLMMCS.

Koaddmument npeobpasoBaHnsa (o=
TOTOKa B Hanpsi¥enue Ha Bubixoae OY 8
pacCMaTpRMBAEMOM CNyHae paseH Conpos-
THBIEHWIO OOPATHON CBAAN

K =Upn /by =R

Tunoeas YyBCTEUTENLHOCTE NPUME-
HEHHoro doToguona S = 9 HA/nK. Takum
oBpazom, va npeaene 100 nk npu ykasax-
HOM Ha CremMe COonpoTvanediy peavcropa
R1 kpytnada npeocbpa3osanni 0CBeLLEH-
HOCTW B BbiXx0QHoe Hanpsxenne OY Oynert
paeHa

S R1=9 107" 2 10" = 001BBinm.

Yrobe! Ha npeaenax 1000 nk 1 10000 nk
oHa Beina cooteercTeeHHo 8 10 1M 100 pas
MEHBILLE, HYXHO CTPOro BhIAEPXaTh Yero-
Bue

R1:R2 A3 =100:10:1,

NPy 3TOM CONPOTHUMBNEHWME TOTO PesncTo-
pa, OTHOCUTENLHO KOTOPOro noubupatoT
ABa Apyrvx, A0NycTUMOo eelbupaTts & npe-
AENnax HECKONLKWX COGEAHVX HOMWHANOE
psina E24.

Boigepxath C ROCTATONHOW TOYHOCTHIO
HYMHOE COOTHOLLEHWE MOXHO, NPUMEHWB
NPeUV3NOHHBIE PE3NCTOPR (G A0NYCKOM
He xyxe £1 %) nnv BeiDpas vx 3 oBLIMHLIX
PEINCTOPOB G NOMOLLBIO MYNbTUMETPA,
paboTalouero 8 pexume ommerpa. na
obnervenua Nogbopkn MOXHO COCTABR-
NATL KaXaLIA PE3UCTOR W3 ABYX, CORAM-
HEHHBIX NOCNeNOBATENLHD, OAHOTO
canpoTusneHuenm HemMHOIrc MeHblue Tpe-
Byemoro W apyroro, AonNonHSIOWEro co-
npoTMBENEHWE Nepsoro ao I[l(-?f’:!yl;)M(ﬂ'()

HyXHO CKka3ath, 470 HYBCTBUTENLHOCTL
cagTopmona BPW21R, cornacHo [2], mo-
*eT OulTe W BOBOE MEHBLIUE YKaszaHHOro
BbIUE TUNoBoOro 3vavewus. CooTeeTcrT-
BEHHO MEHBLUMM BYAET W HanpaxeHue Ha
Beixone QY. lNoaromy W3roToBAEeHHbIA
npubop rpebyer kanubposks,

OpuruHansHas WKana mMukpoamnep-
merpa M2003 ¢ npegenom wamepeHus
1000 mkA umeer 50 geneHuin UeHon no
20 meA, Havano wkans 1 Kaxnoe fecatoe
nenenne oboaHadeHs Hagnucsamu 0, 200,
400, 600, 800 n 1000. CnegoBaTEnLHO,
LeHa aenexdna Wwxkans waMepurens ocse-
weHsocT — 2 nk Ha npegene 100 nk,
20 nk — Ha npenene 1000 nk, 200 nk —
Ha npegene 10000 nk.

Mpwn mMoxTaxe npubopa nepssitvi Ha
ero rniary ycraHasnusanT pPesvucTopsbl
R1—R3, npeasaputensHo NoaobpaHHLIe,
KaK ObI10 pacckasaHo Bolle. 3aTem MoH-
TUPYIOT BCE OCTaNLHbIE OETANW, NOAKTH-
4atoT Datapen GB1 v BknovaaT npubop
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gbiknovatenem SA1. MNpu 3aTeHEHHOM
QOoTONPUEMHMKE CTRENKa MWKpoamnep-
METPa QONXHA OCTATLER HA HYNe, XOTa Ha
CamoM 4HyBCTBUTENLHOM Npegene nime-
peHns mMoxeT Habnopatecs eé Hebonb-
Wwoe OTKMNOHEHWE OT Hynd. Ero HyxHO
OyAeT y4uTbiBaTh NPU U3MEPEHWUAX,

KoHCcTpykums hoTonpuémHnka nokasa-
Ha Ha pmc. 2. Ero pa3meps! BuibpaHbl C
YHETOM OMarpammbl HanpasneHHocTn Go-
Toamona. Tpybka 1 M konbueBoir yrnop 3 13-
roTOBAEHLI W3 YEPHOM NNACTMAacCOBOM
6obunsl Ana npunos. YTobel ynop 3 nnoTHO
BOLWEN B TPYBKY 1, €ro gUameTp yMeHbLIeH
BLIPE3AHWEM 4acTy OKpyxHOCTW. Kpbilw-
ka 3 N3 Npo3pauHoro nnactuka oT ynako-
BOYHOI TAPL! W KONLUEBOR ynop 3 NnoTHO
BCTABNEHL! B TRYOKY BE3 NpUMEeHEHWA Knes.
Tpybka 1 npukneexa kneem "Moment” Top-
UOM K OCHOBaHWIO 4 C YCTAHOBNEHHLIM Ha
HEM doToanonom 5. MOTONPUEMHWK yKpe-
nUTE Ha BEPXHER KPhillke kopnyca npubo-
pa BuHTamMu, MOXHO CAenaTh ero U BbIHOC-
HBIM, COBAMHME C NPBOPOM 3KpaHMpPOBaH-
HbIM NMPOBOAOM ANMHOW 40 1 M.

Mpu xanubposke A oceewan d¢oto-
NPUEMHUK CBEToAnoAHOW namnon IEK
LED-AB0 11 BT {ceeToBoM noTok — 950 nm,
useTtoeas Temnepatypa — 3000 K). C pac-
cTosHus 610 MM OHa CO303ET OCEeLWEH-
HocTe 400 nk, 4yTo GLINO NpoBepeHo Mo
undposomy niokemetpy DT-1308. Yoanue

DOTONPUEMHWMK M3roTosneHHoro npubopa
OT Namrbl Ha yka3aHHOoe PaccToRHye (ero
N3MEPAN OT HWXHER NOBepPXHOCTH Banno-
Ha Namnbl 00 CBETOMYBCTBUTENLHOW
NOBEPXHOCTM CBETOAWONA), NEepPeKMo4Mn
npwbop wa npenen 1000 nk » yctaHoBun
NOACTPOEYHBIM pe3nucTopom RS crpenky
mukpoamnepmeTpa PA1 Ha penenve, obo-
3vavenHoe 400. Mockonbky 3aBMCUMOCTL
¢dotoToka ceetoanona BPW21R ot ocee-
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LWEHHOCTW NUHEeNHA B WWMPOKMX npeaenax
(Fig. 3 B [2]), pocTaTouHo oTkanmbposaTh
npubop npw oaHoM 3HadeHun obpa3suoson
OCBeLLEHHOCTI.

Kanwbpogeky HYXHO BLINOHATL B NOMe-
WeHUN, B KOTOPOM HET APYyrux, Kpome
00pasLoBOro, MCTOYHUKOB CBETa, a Takke
3epkan v Opyrux OTPaKalowWx CBeT
nosepxHocTen. MNockonbky OCBELEHHOCTL
oBpaTHO NPONoPLUWOHaNLHa KBaapary pac-
CTORHWA MEXAyY MCTOYHWKOM CBEeTa W ero
NPUEMHMKOM, NpWY kanubposke Heobxopun-

MO BbIOEPKWBATE €ro C BO3MOXHO Bonb-
wen To4HOCTL0. CEeToanoaHYIo namny f
nogxniouan yepes nabopaTopHulid asTo-
TpaHcdopmatop u yoeguncs, 4Tto npwu
V3MEHEHWW NUTAIOLWEND €€ HanpPaXeHnn oT
170 po 230 B cosparaemas en oCBellEH-
HOCTb, B OTAW4WE OT CO30ABAEMON NAMMNOR
HakanMBaHWs, OCTAETCH HEM3MEHHON.

JKCNepUMEHTHI NOKasanu, 4To Waro-
TOBAEHHbLIA M3MEPWUTENL OCBEWEHHOCTW
npubananuTensHo B oBa pa3a bonee yye-
CTBUTENEH K CBETY NamMn HakanusaHwa no
CPasHEeHWIO CO CBETOM CBETOAWOAHbLIX W
NIOMUHECLEHTHEIX namn. BepoartHo, ato
OOBACHARTCS NOBLILUEHHON YYBCTBUTENL-
HOCThIO doToaMona Kk MHdpakpacHoOMy
M3ny4eHnio, KoTopbiM GOraT cnekTp nam-
Nkl HAKANWBaHWA, [pM M3MEPEHNAX MIOKT-
meTpom DT-1308 Takoi pasHuubl HeT.
OGHapyxkeHo, 4TO 3ameHa npos3paqyHoi
KPbiWKK GOTONPUEMHKKE (2 Ha puc. 2) Ha
MONOYHO-BENYI0, 3rOTOBNEHHYIO M3 Ban-
foOHa CRETOAWMOOHON Namnbl, NpakTuye-
CKW YCTpaHsaeT pasHuLy nokasaHui,

NNTEPATYPA

1. Kyxnuur X. Cnpasoyunk no dusdnke. —
M.: Mup, 1982

2 BPWZ21R Silicon Photodiode. — URL:
http://www.vishay.com/docs/81519/
bpw21r,pdf (29.06.2018).
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E‘- artapeu Tunopasmepa 6F22, kak akky-
MYNATOPHLIE, TAK M COCTOALME K3
ransBaHWyecKMX BNeMEHTOB, MNoka ewe
OOCTaTOMHO LWMPOKO NPUMEHSAITCA A7
MATAHWA Pas3nMYHon ManorabapuTHOR
ManomowHoin paguoannapartypel. Ecnn
"ceexei” OaTtapen xBaTAeT HeHagonro,
NPeanoYTUTENEHO NPUMEHWTE aKKYMYnNA-
TOPHbIA BapWaHT, HO TOrda BO3HWKAET
npobnema c ero 3apAaKon.

B HacToswee apemna WWPOKO pacnpo-
CTpaHeHkl CeTeBbie (B OCHOBHOM 3apsn-
Hble YCTPOWCTEA JANA COTOBbIX Tenedo-
HOB) 1 @BTOHOMHbLIE MW AKKYMYNATOPHLIE
(power bank) WCTOMHWUKW NWTAHWA C
BBIXOAHLIM Hanpsxkednem 5 B u Beixoa-
HeiM USB-pagwémom. MNMockonsky y akky-
MYNATOPHEIX BaTapen Tunopasmepa 6F22
HOMUHANLHOE Hanpsxedue okono 8,7 B,
3ApAKATL MX OT YKA3AHHbLIX BbILIE NCTO4-
HWKOB NTaHWs Ge3 NoBLIWAILWEro npe-
o0Opas3oBaTens HanpsXeHNs HEBO3MOXHO.
lMpeonaraemoe ycTPOWCTBO Mpegcras-
naet coboit TakoiW npeobpasosatens C
KOHTDONEM TOKa 3apAaKM.

Cxema ycTpoicTaa nokasaqa Ha puc. 1.
Mosbiwanuwmin npeobpa3osatens cobpax
Ha mukpocxeme DA1 u gpoccene L1. Um-
NynbChl HanpsaxeHus, hopMupylowmecs
Ha asToTpaHchopmaTope, BbiNPAMNSET
ovog VD1, a nynbcaunn BbiNpamMneHHoro
HaNPsXKeHWs CrnaxuBaeT KoHAeHcaTop
C3. BoixogHoe HanpskeHwe Takoro rpe-
obpa3osaTens 3aBMCUT OT HanpsxeHus
Ha ynpaenswouem sxone OUT (Bbisoa 2)
MUKPOCXEMBI,

B 1MCxogHOM COCTORHWWM MUKDOCXEMA
DAl nopnepxmBaeT Ha BLIXOOE (pasbem
X2) HanpaxeHne, COOTBETCTEYIOWEE Mak-
cuManeHOMY ANA aKKyMynaTopHo# Gata-
peun 6F22. Mo pasHbIiM NCTOYHWUKAM — 3TO
okono 9,8 B. MNockonkeky TOk Yepes pean-
ctop R3 He npesbiliaeTr 1 MA, Hanpsxe-
HWUA Ha HEM HEeaoCTaTOYMHO ANS OTKPLIBa-
HWA TpaHaucTopa VT1, noatomy cBeTo-
nvog HL2 noraweH.

Mpwn NoAKNIOYEHNA PASPAKEHHOR akKy-
MynaTopHOi BaTapew HanpAXeHWe Ha
nosuxke pesuctopa R2 ymeHblnTes, no-
3TOMY BLIXOHOE HanpsKeHue npeodpaso-
BaTens craHeT yeenuqmearkes. Mockonsky
TOK 3apAakv NpoTekaeTt yepes Dartapeo n
pesucTop R3, HanpaxeHne Ha HEM yBe-
nuynTes, Tpawauctop VT1 orkpoercs,
ceeTogvon HLZ2 skniounTCs WM Hanpaxe-
Hue Ha exone OUT mukpocxems: DA yee-
nuunTCA. B peaynstare BhiXxOOHOE Hanpsa-
XeHWe npeobpa3oBaTens YMeHbLUATCH M

HL1 GNL-3014UGD  —— VD1 1N4148
* T H
R1
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OH MepewnaeT B pexum crablnusaunm
TOKa, 3HaYeHwe KOTOpOoro 3afalnT nog-
Bopkoi peanctopa R3.

Mo mepe 3apAaKW AKKYMYNaTOPHOM
Barapen HanNPAXeHue Ha HEel crTaHer
pacti, a TOK 3apaakn YMEHbLAaThbCH.
TpanaucTop OyaeT NOCTENeHHO 3akpbl-
BaTbLCH, APKOCTL CBEYEHWS CEEToAMona

nogctpoeynsii — Cr3-19, koHgexcato-
pbi — K50-35 wnu wmnoptHble. duon
1N4148 MOXHO 3aMeHUTL MoDLIM AMOA0OM
na cepwin K510, KA521, KA522 unw auo-
aom LWoTtkn cepun 1NS581x. 3amena TpaH-
anctopa KT31076 — moGoi TpaHaucTop
w3 cepuin KT3107, PN2907. Ceetoavon
HL1 moxeT 6biTb XENTOro, 3EneHoro,

CUHEero unu Benoro CBevYeHust MoBbi-

o0 o0 LWEHHOW APKOCTA C AWMaMeTPoM Kopny-
r\ ca 3 mm. Ceetogunopn HL2 — ananormu-
oo = HbI, HO kpacHoro csevenus. Mpoc-
% O J = cenb HamoTaH Ha Konbuesom deppu-
1' DMI i TOBOM maruuTonposoge ot KM, ero
avameTp — 9,5 mm, Beicota — 3,3 MM.
O6moTka cogepxnT 20...22 BuTka npo-
40 goaa M3B-2 0,4 ¢ OTROAOM OT 6-T0
ey BUTKA. Passvém X1 — 0BbHHbIN
/,;ﬁ‘ USB, X2 — konoaka o1 bara-
4541 HL2 - i
TT R pew "Kpoxa™.
Iy o0 e Fu BONBWKWHCTEO 31EMEHTOR
HL1 ——+-o 5 B R2 YCTAHOBNEHHl H3 0AHOCTO-
@ oCt0 g 2 [, « xp POMHENl nevatHoi maate w3
= R1 Ko  p4 donLrupoBaHHoOro  CcTek-
cgc.!va‘iBo e Je NOTEKCTONUTa  TONLWWHOM
IS o o3 1...1,5 mm. E€ qeptéx noka-
VI R3"__R3” 3aH Ha puc. 2. Mukpocxema

Puc. 2

HL2 ymeHbliaThCH, a BbIXOAHOE HaNps-
*eHwe npeobpasosatens pactu. B kakon-
TO MOMEHT BPEMEHW TpaH3wcTop 3a-
kpoeTcs, caetoguon HL2 noracHet, Ho
3apsgka akkymynaropHon Gatapew npo-
JOMKMTCA C NOCTENEHHO YMEeHb-

YCTaHOBNEHA CO CTOPOHLI

Me4yaTHblXx NpoBOAHUMKOB. B
Ka4yecTBe KOpnyca Mcnons30BaH
kopnyc ot BGarapewn "Kpoxa", u
pasmepsl nnaTtel paccyYMTaHbl
ana artoro chy4as. BHewdwni
BWI CMOHTUPOBaHHOW nnathl

Wanwmmcsa TOKOM. Hanpﬁxeﬂue S

KE HA Hel He NPEeBLICKT 3apaHee
YCTaHOBNEHHOr O 3HAYEHWR.

B atoM yctpoicTtee Tok 3a-
PAOKA Ha BTOPOM 3Tane 3aBucut
OT HANPSXKEeHWA aKKYMYNRTOPHOM
BaTtapen, u Yem BNuxe OHO K
MAKCUMANsHOMY, TEM MeHblUe
TOK, KOTOPBIA YMEHbWAETCA
npaxkTU4ecky Ao Hyns. Takum 0b-
pasom, B 3TOM YyCTPOWCTEE pea-
nu3aosaHa 3apsagka no 3akoHy,
Gnuskomy K 3akoHy BynBpuaoxa,
B COOTBETCTEMM C KOTOpPbIM B
Ha4ane 3apsaky paspaxXeHHoro akky-
MyNATOPa TOK MOXET B HECKONbKO pas
npesslllaTk pekoMeHayembln (0BLIYHO
0,1...0,2 ot éMKOCTW akKkymynatopa) ans
3apraky ctabunbHbiM TOKOM. Takon cno-
co6 3apspku No3eonsert sapagute Barta-
pelo 3a HEeCKONLKO 4acos 00 EMKOCTH
70...80 %, a nocnegywwas nosapsgka
OCYLUECTBAAETCA YMEHBLUZOIIWUMCSE TO-
kom 6e3 ywepba ana Heé, uto moxeT Gna-
ronpwaTHO CKa3laThkeA Ha oblwew npogon-
KUTENLHOCTK €6 CPOKA CnyXObI.

Y1066l HE YCNOXHATE KOHCTRYKLMK,
WHAKKATOPa OKOHYdHWA 3apadky B HEM
vet. Ceerogmon HL2 uHouumpyet nepe-
X04 YCTPOMCTEA M3 pexuma crabunuia-
UM TOKA B PEXIM CTAOMNM3aLnK BRIXOL -
HOro Hanpsxenws, Ceetomwon HL1 —
WHOVKATOP BXOAHOTO Hanpsxerwus 5 B.

B yctpoicTBe NpuMEeHeHsl NoCTO-
AHHLIE peaucTopel P1-4, MNT, C2-23,
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nokasan Ha pwc. 3. CHavana s xopnyc
BCTABNAIOT pasbeém X2 w Kpenat ero ¢
NOMOLLLIO KNEeR, HAMPUMEpP 3NOKCUAHD-
fO. 3atem BCTABNAOT NAary W 3akpen-
NAIOT € NOMOLWWLLIO TEPMOKNER, nNpeasa-
PUTENLHO NOJ, HEE CO CTOPOHbI NEYATHLIX
NPOBOOHMKOB NOAKNAALIBAT W30NN-
PYIOWYIO NPOKN3AKY 13 TOHKOro NnacTy-
Ka pasmepamu ¢ nnaty. Caaam ycTaHos-
neHa wraTtHas 3arnywka ot "Kpoubsl”. B
HEeW CAenawHbl 0TBENCTMA ANA CBETOAWMO-
noe u kabena nuradwa. Ecnu 3arnylwka
HE nnacTMaccopas, a meTtannuueckas,
e Hafo M30NUPOBATL OT PALMO3NEMEH-
TOB Ha nnare. BHewWwHWiA Bug yeTpoicTea
rnokKasad Ha puc. 4.

HanaxugaHue Ha41HaloT C YCTaHOBKM
LBWXKa NOACTPOEYHOro peanciopa R2 B
CpenHee no CXeme nonoxeHwe. 3atem ot
NabopaTopHOro WMCTOMHMKE NUTaHWA no-
[aT HanpskeHuwe 5B n ¢ nomowso

BONLTMETRA KOHTPONMPYIOT HanpaxeHue
Ha BbIXo4e (pasbéme X2). [anmxKom peauc-
Topa R2 ycrasasnueawt ero Tpebyemoe
3HaueHve. MNMoAKNIOYMB PA3PRXEHHYI0 A0
7 B akkymynatopHylo Batapew, nonbop-
koW peaucTopa R3 ycTaHasnueawT mak-
CUMankHbLIA TOK 3apaaKu.

B cny4ae BO3HVWKHOBEHMA KOPOTKOrO
3ambikaHna Ha Beixoge pesuctop R3
BLINONHAET CIJYHKLI.H!O orpaduHmnTens Toka,
noaToMy Ha nnare npeaycmorpeHa Bo3-
MOXHOCTE YCTAHOBKW [BYX PE3WCTOPOR
R3' 1 R3" mowmHocTuio no 0,5 Br. Ecnn
Bnoxk nutadua 5B wmeer 3awwnty o7
KOROTKOro 3amMmbikadmna WK orpaHnyeHmre
no TOKY, MOUWHOCTL peaucTopa R3 moxer
BT ymeHbwera go 0,25...0,5 Bt

Puc. 4

370 YCTPOWCTBO MOXHO
npMMeHnTL B kayectse USB-
WCTOYHWKA NTAHWA C BLIXOA-
HbiM Hanpsxkedvem 9 B, kax
3amena Garapee "KpoHa". Ans
aTOro s3amed pesuctopa R3
YCTAHABNMBAIOT MPOBOMOYHYIO
nepembiuky, a anemeHTel R4,
VT1 v HL2 Ha nnaTy He ycTa-
HaenwealoT. Pesanctopom R2
ycraHasnmsealT Tpebyemoe BhixOAHOE
Hanpsxexve. Ho Toraa Hago 06a3atensHo
NOMEHATL NONAPHOCTL HANPAXEHWA Ha
pa3véme X2. Mpwr 3TOM MaKCMManbHbIA
BLIXOLHON TOK Takoro npeobpaszosarte-
na — He Gonee 50 MA, Ho chegyer y4ecTs,
4TO NPW NUTaHKMK pPaguonpuémMHrka npe-
obpasosarent MOXeT Co34asaTb NOMEXK
npuémy. [na vx nogasneHun g 06e nuHuK
MATAHWA, MEXOY NNATOR U passémom X2,
HAafo YCTAHOBWTL APOCCENW WHIOYKTUB-
HocTeio 100...500 mklH, a HenocpepcT-
BEHHO K BbIBOJAM 3TOro DSBBEME AKKY-
PaTHO NpyunNaaTh Kepamnqecmﬁ KOHOEH-
carop émkocTeo 100 HD.

OT pegakumn. Heprex nevarHoi nnars g
dopmare Sprint-Layoul MMeeTes no alapecy
http://ftp.radio.ru/pub/2018/09/2u.zip Ha
Hatsem FTP-cepaepe
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HeLWHWA B 3TOr0 YCTPOWMCTBA NOoKa-
Baan Ha pwuec. 1. Mauunynatop no
KOMaHgam oneparopa MOXeT pucoBaTh
nobylo nocnenoBaTenbHOCTe 3HAKoB (B
AanHom cnyvae — uwdp) Ha Gymare wnm
Ha NMOBEPXHOCTH TOHKOW MNEHKMW.

Manunynatop wmeeT "nneveson cyc-
Tas” (cepronpueogd, 0f03HAYEHHBLIA KaK
S1), "nokTeBon cycTas” (CepeonpwBoa,
0bo3HaveHHbIR KaKk S2) 1 NOALEMHMK
¢pnomacTepa (Ha cepsonpueope S3).
Ynpasnenve cepsonpueogamn peannio-
BAHO € NOMOWLIO naate Arduino Uno
(pmc. 2). Komanae ang camoi nnatbl

TR G R T
‘MaHMﬂ NATO N9 PUCOBaAHUSA
3) ﬁ

,q MAMMWYEB, n. lWatanoBo CMoneHcKou 06.

Bymary u Haxatb Ha kHonky "Reset" wa
nnare Arduino Uno. Ona 3anycka pocta-
TOYHO YCTAHOBWTb YKA3aTENb NEpemMeH-
Horo pesuctopa R1 8 nonoxenwe "0" ua
TEYEHWE NOCNEAYIoWMX 4 C nepeycTaHo-
BT yKa3zaTenb Ha uwdpy, KOTORYIO
HYXHO HAPWCOBAaTL Aanee, a BO BpeMnA eé
PUCOBAHWA YCTAHOBWTL yKasaTens Ha
cneaylowylo v T. 4. Ecniv onepatop He
OygeT BpaulaTh OChk NEPEMEHHOr0 pe-
JucTopa BO BpeMA pucoBaHwa, ByayT
HEPWUCOBaHLL  HeTelpe  OJAWHAKOBbIE
Undpel, HA KOTOPLIX CTOWT yKa3aTenb,
Hanpumep uwndpa 5, B COOTBETCTBMKW C
puc. 3.

KOHCTPYKUMIO Ma-
| HUNYNATOPA NOACHA-
0T puc. 1 1 puc. 4.
OH cocTouT w3 oc-

4ya). WMix Hanuuve no3BOAfeT KPenutb K

OCHOBaHWIO CBepxy HebonblKWe OTPe3ku
Bymarn € NOMOWBIO CTaNnbHLIX Wwand 19
Wnw AKCTl 7 6onbLIero pasmepa, uenonb-
YA CTANbHYO NNECcTUHY 5 1 mMarHuTel 6
(poTopst 0T pewratenein DVD-npusogos).
MnactwHa 5 paamepamun 65x140 MM BbI-
pe3aHa 13 Kopnyca npuBoaa.
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nogaert onepaTop ¢ NOMOLLBKD NEPEMEH-
Horo peswctopa R1, koTopbin cHabxex
wekanon (puc. 3). Bpawas pyuky atoro
peaucTopa, BeibupaioT uudpy ot 0 go 9,
koTopan Byaert HapucosaHa MaHunNynaATo-
pom cnepywwen. Nocne pyucoBaHWs Ye-
THPEX Wadp MaHMNYNATOP OCTaHasnwea-
eT paboTy B 0XnAaHnn ganbHenlnx nen-
cTBuA oneparopa. [Ans npoponxeHmns
PUCOBAHUA UMDP HYXHO NEpenBnHYTb

HOBaHWA 1 — NPAMOVYIrONLHOro OTpeska
oprcrekna pasmepamu 85x130 mm 1 Ton-
LWMHOA 5 MM; onopst 2 (2 WT.) caenadsl ua
CaHTEXHWYECKNX DE3WMHOBLIX NPOKNagoK 1
NPUKNEEHLI K OCHOBaHWIO;, ApyraA napa
onop 18 — aT0 HEOAWMOBLIE MArHWTHI,
V3ABNEHEHHBIE W3 CTAPOro KOMNbLIOTEPHO-
ro npweoaa kecTkoro gucka. Oxwn 3akpen-
neHbl HA OCHOBaHWKM 1 C NOMOLLLIO OTPEe3-
KOB OABYXCTOPOHHER NWNKOW nNedTel (CKkoT-

B ocHoBaHuk 1 caenaHbl NaTs OTBEPC-
TV, [lBa — ANA KPEnneHus CepBOMpUBO-
na S3, aga — npopesn AnA BKNeuBaHna
cToeK 3, BHYTPW KOTOPbIX Ha ocK 12 noso-
pa4vneaeTcA KOpNyc cepeonpusoga S1,
OAHO — [ANA KPENnneHws NEPexosHon
nnatet 13.

Cepeonpueof S3 KpensaT K 0CHOBaHWMID
4epea NNacTuHy-NepexoaHuK TONWUHOR
3 mm 1 paamepammn 22x22 mm. Ona npm-
Kneeda k DOKOBOW NOBEPXHOCTK NPUBOAA
"cekyHaHbIM" Kneem, B eé yrnax no gua-
roHany NpPoCBEPNEHLI CKBO3HLIE OTBEp-
CTUA ANA KPENNEHMA C NOMOLWLIO MUHWA-
TIOPHEIX camope3oB. WMx zasuHumsaoT
CKBO3b OCHOBaHuWe B nnactuHe. Takoe
pELEeHKE NO3BONAET CLENaTh NPUBOL
CHLEMHLEIM C AONONHWUTENLHLIMKU TOHKaMU
kpenneHuwa. Muactude 3 (2 WT.) — gnm-
Hoi 30 w wwpurol 16 MM, paccroaHne
Mexay Humu — 22 mm. OTBEpCTWR ANR
cTanbHbix wWnunek 12 npoceepnexds Ha
paccToAHry 5 mm 1 8 mm 0T Kpaés nnac-
TvH 3. MNnactmua 10 Bwipesada 3 nnacT-



Maccel TONMWWHOW 3 mm, e€ onmHa —
50 mm, wWupuna — 22 mm. B Hen caena-
HO NPAMOYroNbLHOE OKHO pasmepamu
22x12 Mm gns kopnyca cepeonpvBoga
SG90. B BoKkoBOW NOBEPXHOCTK NPOCEED-
NneHbl CKBO3HLIE (BXOOAT BHYTPL OKHA)
OTBEPCTHA ANA KpenneHua wnunek 12.
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Puc. 5

Oct wnunek 1 ocb BEIXOOHOrO Bana cep-
BONPWUBOAA NONKHLI MO BO3MOXHOCTM
nepecekateca nop yrnom 90°. JlodT
Mexay nnactuHami 3 v 10 xenatensHoO
CAENaTh MVHWMANLHLIM, B TO XE& BPEMA
nnacTuHa ¢ NPUEOLOM AomkHa ceoBoaHo
NOBOPAYUBATLCA BOKPYT LUMWNEK.
Paamepsl puivaros 8 n 11 — 20x85 mm
un 20x75 mm cooTBeTCTBEHHO. BaxHo,
4TOORI PACCTOAHMA MEXOyY OCAMMW Banos
CEepBONPUBOAOB W CTEPXHEM dnomacTte-
pa B onomHakoBsiMk., B aBTopckom
BapuaHTe oHo — 65 MMm. MNoaToMy LEHTP
OTBEPCTWA ONA YyCTaHOBKW dnomacrtepa
pa3MeyaT B NOCNELHIN o4epenk. Ero
KECTKOE KPEnneHwe K pbidary MOXHO
cpenats C NOMOLIBK) BUHTA WAW BUHTA-
camopesa 9. Kayankw cepsonpuBoOoB
KPenaT K phidaram ¢ NOMOLULIO Nap BUH-
ToB v raek 16 guameTpom 2 MM (MOXHO
meHsbiue). MNMpueonsl S1, S2 (anemenT 17)
NPVMBNHYMBAIOT K PBLIHAFAM C NOMOLLBLIO
BWUHTOB-CAMOPE30B W3 WX KOMNNekta.
OTBEepcTVs AN WX 3aBUHYNBAHWA Cneay-
€T MNPOCBEPNMBATL CBEPNOM MEHbLLUErQ
nvameTpa, 4em guamMeTp BMHTA.
lNMepexogHas nnata 13 w3roToBneHa
M3 OOHOCTOPOHHErD (ONLrMpoBaHHOTO
CTeKNoTeKcTonuTa pasmepamu 16x18 mm,
ee JepTéx npweenéH Ha puc. 5. [Ons
WCKMIOHEHWA OWMBOK NPY MOHTaXe Xena-
TENLHO HA 3NEMEHTAX KOHCTDYKUWW pas-
MECTWUTh MHOOPMAUNOHHBLIE LWWNBLAWKK
14 1 20 (cm. puc. 1 1 puc. 4). YnobHee
pacnevataHHblit C HUMK oTpedok Bymaru
HaknewTb Ha OAHY NOBEPXHOCTL ABYXCTO-
pOHHER BYMaxHOW NeHTH W 33KPbITh
cBEpXy OAHOCTOPOHHEW NPOo3paqYHon
NUMNKOW NeHTon. 3atem Beipe3aTk Mo KoH-
TYPY ¥ HaknewTb Ha NOBEPXHOCTb, BOC-

NONL30BABLUMCHL BTOPLIM NWUTMKUM CNOEM.
CoepuHnTeNnbHbIE WNeAdL CepsonprBEo-
AOB MOXHO CKPYTHUTh WU 3a(pUKCUPOBRATh
oTpe3kamMn naonedTel 15 unn NNacTuko-
BbiMK XOMyTamu. Nepen MOHTaxXoM npu-
BOAOB Banbkl CEPBONPUMBOAOB HYXHO
BLICTaBUTL 8 nonoxexune 90° (ueHTpans-
HO®e), Kayanxku chnenyer HajesaTh Tak,
yTobOb CTEPXEHb hnoMacTepa Haxoounca
HAA UeHTPAanNbLHOR YacThio NWCTAa, Nesee v
Huxe (Bnuxe K S3), a N10CKOCTW phiYaros
BbiNK NapannenkHsl NAOCKOCTY OCHOBa-
HUWA.

Ana nutanus ycrpowctea chegpyert
NPUMEHUTL CTabKMNU3MPOBaHHLIIA CeTesoi
WCTOYHWK NWTAHMA HanpaxeHwem 5B c©
8bIX0AHBIM ToKkoMm 40 750.., 1000 mA.

MNepeirném K NporpaMmHON 4acTi ma-
wunynaTopa. lNpowe BCero peann3oBbi-
BaTbh PUCOBaHWE LWGP B NONAPHOW KOOP-
[NMHATHOW ceTke (puc. B). BHewHuin npu-
MEPHLIN BWG CErMeHTOB undp naH Ha

puc. 7. Ana geuxedns pnomactepa M no

— Puc. 6. - —

Ayre OKPYXHOCTW, Hanpumep B8npaso,
OOCTaro4Ho yMEHbWAaTE 3HavYedHwe yrna
al, He WM3MEeHAs CYMMApHOE 3Ha4YeHne
yrna a2+a3. Y7106bl pycoeaTk BBEPX NO
panuycy, HYXHO CHUHXDOHHO W3MEHATb
yrael al u a2+a3. MNpwu aTOM U3MEHEHWA
BOMKHE ObITh CBA3aHbI COOTHOLUEHWEM
1:2. Ecnwu yron al ysenwyusaTk, a2+a3
TaKXe Hago YBENWYUTE.

Mpu camocToATeNnsHOM HanUcaHun
cket4a takke ypnobHee noneL3osBatses
CErMeHTHbIM HaYepTaHuem undp, Npoxo-
o8 GNoMacTepom no OaHoMy U TOMY Xe
mapwpyty 1-2-3-4-5-6-1-7 (puc. 7),
NOOHMMAas W ONyCKas CTepxeHb Mo 3a-
navHomy uudpon "cugHapuw”. Axano-
rM4HO MOXHO COCTaBuTb anropuTM puco-
BaHua MoBon ByKBLl, BOCNONLIOBABLUMEL
1x 16-CermeHTHLIM Ha4epTaHUeM.

Ynpaensiowas nporpamma  (CkeTd 61
_jun24a) nmeeT asa maccuea: tablB[70]
1 tablA[12], B KOTOPBLIX XpaHATCA NOChe- i

posarensHocTs 0 w1, onpepensmowas, =
pyucoBaTh WK HE PUCOBATb KOHKPETHLIA (’J?;::
CermMeHT 3anaHHoin uudpsbl, a Takke sbipa- |
*eHus ¢ nepemenHbiMi a01, a02, dat, l"u f-
da2, onpepensolme Yrnkl NOBOPOTOB IT> 3
CEepBOMPMBOAOE (CBOETO POAA YTNOBLIE |- L
KOOPAWHATBI) ANA Y3N0BLIX TOYEK CerMeH- b

TOB (BbiAENEHbl LBETOM Ha puc. 7). :
3nauenws nepemeduslx a0l n a02

3303K0T HaAYansLHOE NonNoXeHWe CTepPXHA

dnomacTepa Ha uubpe, dal u da2 — ®
pasmep pucyembix uvdp No WKUPUHE M

BbICOTE COOTBETCTEEHHO. [lpouenypa
noOgHMMAaHWA W onyckaHws dnomacrepa

BbIHECEHA B OTAEenbHY dyHkumo f () ©
aprymeHTamu-napametpammu 0 — nopa-

HATL M 1 — onycTuTe. Yucno 4 B cTpoke
a01=a01-da1-4; (B KOHUE CkeT4a) onpe-

OEN\EeT WUPUHY OTCTYNE MEXAY COCEAHW-

M LUrdpami.
Eweé oomH papwaxt, Honee npocTon 8
paboTe cketya, — WCMOnb30BaHMe AN

yNpaBneHna MaHunynaTopoM OOononHu-
TeNbHbLIX NEepemMeHHbix peanctopos R2 w
R3 (eBblnenedsl UseTom Ha puc. 2). Yn-
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pasnAoWan NPOrpaMmMa U1 3TOro CNy4an b2
HaxoauTcs B nanke potenz-manip. One-
paTop MOXEeT pUCOBaThL Cam niobbie n3o6-
paxenus. C nomowsio peawctopa R1
ynpasnaT gsuxeHnem dnomactepa B
"TOPWM3OHTANLHOM" HANPaBneHnn, Peanc-
Topom R2 — B "BepTukanbHom”. Pesmctop
R3 ynpaenser nogbemMom ¥ OnycKkaHuem
bnomacrepa.

MeHaa Yucnoesle aHaveHmns (Boblaene-
Hbl NONYXWUPHBIM WPKWGTOM) B CTpOKax
dal=map(dal1,0,1023,-35,0);
da2=map(da2,0,1023,30,-20);
da3=map(da3,0,1023,20,-20);, MOXHO
W3MEHATH pasmepsl oGnacTii pucoBaHmns.
Mpw Hanaxwneasm 1 TPEHWPOBKAaX yA0HBHO
NONb30BaTLCH NPO3PAYHON NIEHKON BME- <
cto Bymaru, CTMpas HagnucKu KyCo4Kom

ryBxm. E
=

Or pegaxumm, Cremin ang Ardiuino Uno w o
[EMOHCTDALONHLE DMK, HAMOCTDHDYIO- &
LM paloTy YCTPORC TEE, HAXONRTCR 110 8ape- -P
cy hittp://ftp.radio.ru/pub/2018/09/ris.zip B
Ha wawem FTP-capaepe ;



~ OTBeTbl Ha BUKTOPUHY

"MUKpOKOHTpONNeps.bI
m poTopaTUmukKkm”

("Paguo”, 2018, Ne¢ 8, c. 62, 63)

C. PIOMUK, r. HYepuuros, YkpaunHa

Otser — 1. Pesuctop Rl u
e thoTopeancTop H2 obpaayior
AennTeNs  Hanpaxednus, CoarnacHo

| cnpaBovHbIM aaHKbM [ 1], conpotusne-

-

wue otopeanctopa NORP12 npu
Apkom oceewennn — 54...12 6 kOm. B

CTAHEeT paspaxathcs 4epes goTtope-
aucTop. Mockonsky BXOAHOE CONpo-
TUBNIEHWE NAHWUKM MWKPOKOHTRONREPA,
CKOHDUrypupoBaHHOA Kak BXoM, Mpes-
BhINANHO BEMWKO, HA OHO, HW PE3NCTOP
R1 Ha ckOpoCTh PA3PAAKA KOHABHCA-

5 Otger — 0, MoTOTPaHIMCTOR
o VT1 u peauwcrop R1 obBpasylor
nennTens Hanpsxexus. Yrobe Ha ero
BbIXOLE W HE BXOMAE MUKPOKOHTpONNe-
pa NoABMIOCE HanNpsaxXedue, 3aBucH-
uige 0T OCBEWeHHOCTH, cnefyer Ha
BbIXOAE MUKPOKOHTPONAEPE, K KOTOpPO-
MYy NOAKMIOHEH konnekTop GoToTpaHd-
3MCTOPAa, YCTAHOBWUTE NOMrMYECKW Bbl-
COKWIA YPOBEHL HaNpRXeHus, 3anucas
nor. 1 B COOTEBETCTBYIOWWA 3TOMY
BbIXOAY paspan  perucTpa nopra.
3anucas 8 Hero nor, 0, MOXHO BLIKNK-
4MTb hoToaaTynk. ITO OEenanT, Kak
npaskno, ANA  YMEeHbLIEHWA TOKA,
noTpebnsaemMora o7 MCTOYHWKE NuTa-
HUA.
Oteer — 1. MNpu napannensHom
e COBJANHEHWN CBETOANOA0B
reHepUpyeEMsLIe UMY OTOTOKW CKNa-
AwiBawoTes. Ecnm onthydeckme ocu N
COBOUHEHHKIX NapannensHo groToano-

§- TEMHOTE OHO Boapactaer no 1 MOm. Topa C1 He nosnuaAnT, Yepes HekoTo- AI0B HanpaewuTb B DAHY CTOPOHY, 4yB-
MoatoMy nNageHne HanpaxeHnwda Ha pOE BPEMS HAMNPAKEHWE HA KOHABHCA- CTBUTENLHOCTE OBPA3OBAHHOIO UMK
Q ¢doTopE3UCTOPE YBENUHMBABTCA MNpW TOPE NOHWUAWTCH [0 YPOBHS, BOCHPW- aAartyuka ysenwuntes 8 N pas, Ho ama-
< ero sateHeHuu. Takyid npocTeniuyn HUMAEMOro MUKPOKOHTPONNEPOM Kak FPEAMMA HANPARNBHHOCT OCTAHETCS
o CXEMY LUMPOKO NMPUMEHSIOT, NOCKONBKY HIU3KUA. M3amepus 310 Bpemsa, npo- Takol Xe, kak y OAMHOYHOro $oTo-
= COBpPEeMEeHHEIE MWKPOKOHTROMIEPL! C aumopa. MTobel paciumputs gnarpam-
o ux BuicTpogencTeylowmmin AL cno- | My, ontuveckue ocu GOTOAMOA0B
- % CO6GHbI MPOU3BOAUTE CROXHYIO Uuhpo- | U“}'B HY¥HO passectu. Ha puc. 2 cuHen
- Byl0 00paboTky QOTOCHIHANOE, B TOM 1o L : . NUHWER nokazaHa cymmapHas ana-
| 4vcne hunsTpaumio nomex, maciurabn- | 100 -1 rpaMmMa HanpasneHHocTn ABYX Coean-
. e POBaHWE, PACcHeT CTATUCTUHMECKMX na- 10-.1-— Lt 1 HEHHLIX napannenbHo (OTOANOADE
. Q@ | |pametpos. HeoBsaaTenbHelid KOHAEH- M| i [ BPW34 [3], onTW4eCcKne Ocu KOTOPbIX
%' &  |caropC1 nogasnser sbicokouactotHele | 1077 L = = ‘ passegeHs Ha 1307 (wwupuHy awa-
5 ' |HaBopku, HANpUMEp, OT COTOBLIX Tene- | 1073 /’ i rpaMmsl  HanpasneHHoCT OAHOTo
doHOB. 10-4 / |» ' ceeronunaa rno ypoeHio 0,5). KpacHoii
E' Oteer — 0. Cynsdupa kagmus — 1{)-5/ i | M 3BNEHOW LWITPUXOBBIMW NMHWAMN Ha
® XUMWHECKOE COBAWHEHWE Kag- |q9-6 | } E, | TOM Xe pUCYHKe NOKasaHsl anarpam-
MUA U Cepbl, 3NeKTpUyYeckoe conpo- 10-7 | | . NK Mbl HANPABNEHHOCTW OTAENbHLIX CBE-
TUBNEHME KOTOPOro 3aBUCKHT OT OCBE- 0,1 1 10 100 1000 10000 | Toamoaos. Mpu MeHbwem pasBeneHum
wenHoctTn. Ma atoro marepuana 8 onTUHECKUX 0ceR hoTOANON0B WPK-
OCHOBHOM W AiEnainT oTopeancTops!. Ha CYMMapHoON AWarpammbl CTaHeT

Ero xumuyeckyio opmyny CdS (CDS) - Puc. 1 = =
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B 3apybexHon nuTepatype paxe
HCFIOJ'IbSYI«DT KaK oﬁu.tee X HaasaHwe
napagy ¢ abbpeswartypou  LDR
{anrn. Light Dependent Resistor).
Cynbdar kansuus — Kanbuwesas
CcONk CePHOR KMonoTel. OHa BXoAUT B
COCTAB rMnca »n aTHoweHns k¥ GorTo-
OatyivKam He umeer,
Oteet — 1. Tpexae scero, Hyx-
e HO CHKOHMUIypupoBaTh NUHWIO
nopTa MUKPOKOHTRONNEPE, K KOTOPOK
NoAKMOYEH pesmcTop R1, kak Bbixog v
YCTAHOBUTE HA HEM BLICOKMIA NOruvye-
CKUIl ypOBEHbL HanpaxeHus. Hauwertca
3apraka kouaeHcatopa Cl. Peancrop
R1 orpaHuyusaer Tok zapsgku. Ero
CONPOTUBNEHUE AOMKHO BbiTh 3HAYM-
TENLHO MEHLLWE conpoTusneHus Go-
TOPE3MCTOpPa B OCBEILEHHOM COCTOA-
HIK, 4To6sI HANPAXKEHWE Ha KOHOeHGa-
TOpE CMOrNO  AOCTUYbL NOTUYecKH
BLICOKOrO YPOBHS. Koraa aapsjika koH-
ABHCATOpa 38KOHYWTCH, NUHWMIO, K KO-
Topoi nogkmovér peancrop R1, cne-
ayer cpenate Bxoaom. Konpewcartop

rpamMma MUKpPOKOHTPONNEpa CMOXEer
onpenfendTe conpoTuanaHue Gorope-
3NCTOPA, CABA0BATENBHO, N BF0 DCRe-
WEHHOCTE. [INA NONYy4YeHWA TOUHEX pe-
3YNLTATOB TAKOW W3MEPUTENL OCBEe-
WeHHOCTY norpedyerca oTkanubpo-
BaTh.
Orser — 0. lNpy Huskoh ocee-
® WEHHDCT (hoTOTPaH3InCTOR —
UCTOMHUK  NPONOPUNOHANLHOrO en
Toka. lloatomy dem Donslie conpo-
TUBAEHWE €ro Harpyakw, Tem Builue
YYBCTBUTENBHOCTE K W3MEHE8HWI0 OG-
BEWEHHOOTH, BLIPAXEHHAA B BOALTAX
Ha niomed. B noarsepxieHne aromy
Ha puc. 1 npuBeaéH rpaduk 3asMcu-
MOCTW NAASHWA HANPSIXKEHWR HE pe3n-
ctope R1 ot ocseweénHocTw doro-
TpaHaucTopa KDTO0030 w3 ero cnpa-
BOYMbIX AaHHbix [2]. OaHako ¢ yee-
NUHEHWEM CONPOTUBNEHWA HArpysku
yxyauiaetca OGwicTpoaencTemMe Goto-
Nardnkd — ero cnocobGHOCTe pearu-
POBaTL HA KOPOTKWE BCMBILLKKA CBETA,
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MEHbLUE, 3 e€ UeHTpanuHbii NuK Bo3-
pactér. Mpw wx passegeHnn cBepx
ONTUMANBHOTO yraa wWupwrHa A[ua-
rpaMmel NPOOONXWT YBENW4WBATLCA,
OAHAK0 e UeHTPpansHbii NUK Npespa-
TUTCH B NPOBAN,




Oteer — 1. Haxatie Ha KHOMKY
e SB1 npueognT K NOAKNKYEHWIO
napannensko $ortoanony VD1 pesn-
cTopa R2, 4uTo UMUTUPYET yBenuHeHne
TOKA, TEKYLLEro Yepes CBETOAVOM Npu
ero oceeuledM, 370 No3Bonser npo-
Beputk paborty Bcero ycrpolcrsa, 8
COCTaB KOTOPOrQ BXOAWT CBETOAWOM,
He oceeluas ero,
Oteer — 1. Wanyyenne 6Gonk-
@ WWHCTBA UCKYCCTBEHHBLIX MCTOY-
HWKOB cBeTa (haMmn HakanveaHws,
NIOMUHECLEHTHBIX NaMM) NYNbCHPYET ©
4YacToToW, pasHOW, Kak npaswno,
YABOEHHONW YACTOTE HanpsaxeHus,
nuTaruen nx anekTpocetn. B paaynb-
TaTe NyNLCMPYET C TOW XKe 4acToTon 1
BLIXOAHOE HAnpsxeHue porTonarym-
KOB, HTO HE NaBT BOIMOXHOCTU TOHHO
W3MEPUTH OCBELIEHHOCTL. KoHaeH-
catop C1 GONLLWON EMKOCTH CrNa}m-
HAET aTW NyNbCauunu.
Oteer — 0. Peanctop R1 —
e Harpyaka seixofa HOTONPUEM-
Huka TSOP34138. Cornacvo Ooky-
MeHTauuu [4], ero BLIXOAHON TOK HEe
AONKEeH NPesbiwars 5 mA. 3naunTt, npu
HAMpAXeHUun nutadus 3,3 B HoMK-
HANbHOE conpoTuBneHwe pes3ucropa
R1 ne ponkHo 6uiTh meHee G680 Om.
Peawcrop R2 u konpencatop C1 obpa-
3y0T GUALTP NYNBCAUMA NMUTAKWLEND
Hanpsxedns, OgHako Ha peancrope
nangaer v YacTb NOCTOAHHOW COCTAB-
AAwen aroro Hanpaxenus. Co-
rnacHo [4], MuHMManeHoOe Hanpaxe-
Hue Ha Boieoge 3 hoTonpueMHUKaE —
2.5 B, a notpebnaemslil MM TOK He
npesoiwaer 0,45 MA. Moatomy npu
Hanpaxennn nutadua 3,3 B conpo-
TUBNEHWe peauctopa R1 He A0nKHO
BuiTe Bonee 1,8 «kOm. Mpu BaauMHDA
nepectaHoske peavctopos oba ycno-
BUA BBINOAHEHLI HE BYAYT.
1 Oteer — 0. MNynbTe pagmi-
® HblX CTAHAAPTOR OUCTad-
LUMOHHOTO ynpasneHus ObiTOBLIMW
SNEKTPOHHbIMK NpUBopamMu 3NyHaloT
WK-cursansl, npoMoaynupoBaHHbIE
uMyNLCammn, cneayloumummM ¢ 4acto-
Ton 30, 33, 36, 38, 40 wnn 56 klu.
WuTerpansHele GoToNPUEMHNKN 3THX
CUTHANOB BLINYCKADT HACTPOEHHKLIMMW
Ha OfHY M3 MNEpPeYnCNEHHBLIX 4acToT,
NPUW4YemM ee aHaveHue o0bIMHD BXOAWT
B ux ofosHadeHue. Hanpumep,
SFH506-38 wHactpoex Ha 38 klu, a
SFH506-36 — wHa 36 kfu. UMx apyrue
napamMeTpel 0AUHAKOBbI.

Ans cenekummn NPUHUMAEEMbIX GAr-
HANOB M0 4ACcTOTE MOAYNALUKM BHYTPW
GOTONPUEMHWKA WMMEEeTCH NoONocoBOWn
dunsTR, NoAobHLI no AHX oauHOHHO-
My konebarensHomMy KOHTYpY ¢ fobpoT-
HocTeio 14. B peaynstate 3aBUCUMOCTL
OTHOCUTENLHDIW [anNbHOCTW AeNACTBUA
HOTONPUEMHWKA, HACTPOEHHOTO Ha
vactoTy 38 k[l 0T YacTaThl MOAYNSUMN
NPUHUMEEMOrQ GArHana, WMeeT 8w,

nokasaHHeld Ha puc. 3, Kak suaum,
AAnbHOCTL NPUEMA KOMaHL OT NyneTa,
Wany4amwero curHansl ¢ 4acrotom
moaynaumm 36 klu, 6yaer a 3...3,5 pa-
33 MeHbLle, YeM C 4acToTon Moayna-
umu 38 kMu. Bo mHorux cnyvasx, Ha-
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MpUMep, NP BpeMEHHON 3ameHe oTka-
aasuwero GoTonpuemMHUuKa, 310 BronHe
fPUEMAEMO.
1 Otser — 0. Ha awixoae OUT
e doTonpuémuHmnka TFMS 5380
W Apyrux emy noaobHbix B MCXOAHOM
coctToRHun (B8 orcytetsue MK-noce-
nok) Gnarofapa BHYTPEHHEMY pe-
FUCTOPY GONPOTUBNEHWEM OKOMO
100 xOm paencTeyeT HanpaxeHune
BLICOKOrO  NOrMY4EecKkoro  yYpoBHH.
Moaromy rpadancTop VT1 otkpslT, a
ceetoamon HL1 Bknouwed. Korga B
peaynbrare rnpuéma CBeToBbiX NoCH-
nok Ha soixoge OUT nosisnsiorcs
WMNYNLCE HU3KOro YPOBHA, Tpad-
auctop VT1 3akpbiBaeTcs B TakT ¢
Humu, a ceetoguon HLI Ha spems
NEeACTBUA KAXA0ro MMnynsCca racHer.
Orser — 1. AUM mukpo-
e KOHTpONnepa npasunbHO
npeobpasyer B KoM HanpskeHue or
HYyNA 40 006pasuoBoro HanpaKeHus,
KOTOPOE Y PadHbiXx MUKPOKOHTpOnne-
poOB W NPW PasHbix NPOrpaMMHbIX
YCTaHOBKax HEQAWMHAKOBO W 3a4acTy0
MEHBIUE  HanPsXeHWa UCTOMHWUKE
NMATAaHKWA.

QoTorpansncTop VT1 npu apkom
OCBEUEHUN OTKPLIBABTCA NOYTA MOn-
HOCTLIO, M B OTCYTCTBUE peancropa R2
Hanpsxenue Ha exone AL cradoBuTcs
NPakTMHecKn pPaBHLIM HANPSXEHWD
nuranus. Pesauctop R2 He ponyckaer
aToro. Hanpumep, npuW paseHcTBe
conpoTUBNEHWA peaucTopoe R1, R2 n
NONHOCTLID OTKPLITOM OTOTRAH3WNG-
Tope Hanpskenuwe Ha sxope AU He
npesbicuT 2,5 B — nNonoBUHBI Ha-
NPAKEHNA MUTAHWA, 4TO BNONHE Aonyc-
TUMO MpPwW HacTo NCNOoNL3IYEeMOM 05[}83-
uosom Hanpskedmn ALIN 2,56 B. Yys-
CTBUTEINLHOCTL K CﬂﬂﬁOMy OCBEWEHWID
peaucTop R2 NoYTH He yMeHbWwaeT, Tak
KaK conpotueiedne doToTpaHsvcTopa
B 3TOM Cny4ae 3HayntensHo Sonsiue,

1 Oteer — 0. Mockonkky B
e oboux cnyyasx ssisof Oaswl
HOTOTRAHINCTOPOB HE WCNONb3YETCH
(Bohee Toro, OH, Kak Npaswno, oTcyT-
cTByeT), hoToTpaHaucTopel paboTaioT
ABYXNOAICHUKAMN — FeHeparopamu
dortoToka. MoaTomy Npu OANHAKOBKIX
M3AMEHEHWNAX OCBELLEHHOCTW OAWHA-
KOBLIX (hOTOTPaAH3IUCTOPOR Npupalle-
HUS NafEHUA HANPSKEHME HAa OfaMHE-
KOBEIX COMNPOTUBNEHWAX HAMPY3IKY
GyayT oauHakossiMu no abconoTHon
BENUHUHE, XOTH WU PAIHLIMKW NO 3HARY.
MocnenHee HYXHO WMETh B BUAY NP
APAaKTUHECKOM UCNONbL3OBAHWK TakKux
CXEM.
1 Orser — 0. CymmapHoe
® NajeHne HanpaxeHua Ha
pesuctopax R1 v R3 npwn 3apadHol
(noporoBon) OCBELWEHHOCTH QoTope-
aucTopa Tem Bonblwe, Yem Bonblue Ux
cymmapHoe conpotuenenne. lNepe-
MEHHBII peavcTop R3 perynupyer aTo
nageHne HAanpAXeHWs NNasHo, no-
CKOMNbKY Br0 HOMWUHANLHOE CONPOTHUB-
NEHNE 3HAYUTENLHO MEHbILe, Y4em Y
nepemMeHHoro peavcropa R1.
1 Oteer — 1. BPW77NA —
e OOWH W3 O0BONBHO peako
BCTpeYaWmxcs GoToTRAHINCTOPO.,
MMeuLnx BuBog Gase. 310 NO380-
NAET NP HEOBXOANMACTH yeTaHapnu-
BaTbh ero ontuMansHyio paboqyio
Touky. Ecnw atoro He Ttpebyervcs,
BLIBOA 6a3bl OOLMHO COBAWHAIOT C
amuTTepom 4Yepes peancrop R1. Ecnu
OCTaBsnTh 3T0T BLIBOL HENPUCOBAM-
HEHHBIM, HABOMKW HA Hero moryrt
nomeLlarh HopMansHon pabote oTo-
TpaHaucTopa.
Orser — 1. ®ortoparymk
o BH1772GLC cesAswbiBaOT ©
MUKPOKOHTRPONNEPOM UWGDPOBLIM WH-
repdencom I’C (nunum SDA n SCL),
MO3RONNIOWMM KaK NONABATE AaTyUKy
KOMaHAL!, W3IMEHSIOWNE PEXUMEl €50
paboTel, TAK M NPUHWUMATE OT HEro
peaynsTathi  pabortel  MaMmepuTens
OCBELEHHOCTV W AeTexkTopa npubnu-
HKEHWA.

TIMTEPATYPA

1. NORPS-12 CdS Photocell, — URL:
http://www.farneill.com/datasheets/
409710.pdf (02 06.2018).

2. KDTOQ030, KDTO0030A Phototransistor
Photo Detector. — URL:  http://www.
onsemi.com/pub/Collateral/KDT00030-D.
PDF (02.06.2018).

3. BPW34, BPW34S Silicon PIN Photo-
diode. — URL: https://www.vishay.com/
docs/81521/bpw34.pdf (02.06.2018).

4. TSOP321.., TSOP323.., TSOP325..,
TSOP341.,, TSOP343.., TSOP345.. IR
Recelver Modules for Remote Control
Systems. — URL: https://www.vishay.
com/docs/B82490/tsop321.pdf
(02.06.2018),
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l pukumn  paboTel npepnaraemoro

asTomara "Berywwme ornun” (pue. 1)
ocHoBaH Ha paaHocTu yactot cetn 230 B n
BCTROEHHOIO YNPasNHIotero MMNyNLCHO-
ro redeparopa. Cxema ycTponcTsa noka-
3aHa Ha puce. 2. Ha tpanauctopax V11 un
VT2 coGpaH mynsTmBnOpaTop, KoTopsin
BLINONHABT QYHKUMKM  YNPaBNKIOWETO
renepartopa. Ero 4acroty MOoXHO uiame-
HATE B HebOonblWOoM Anana3cHe ¢ Nnomo-
LB NepemeHHoro pesnctopa R3.

A. EKMUMOB, c. OmyrTuHckoe TioMmeHCcKon 0bn.

BylOWME BEINPAMUTENBHLE Auoasl VDT,
VD3, VD4, VD6 — Ha aHoab! TPUHUCTOPOB.
OTkpbiBalOWMe MMNYNBLCH Ha YNpaeBnsao-
wme Bxoabl TpuHucTopos VST u VS2
NocTynaKT NooYepeaHo C BhIXOA0E Mynb-
Trnenbparopa — KONNeKToOpos TPaH3ancTo-
poe VT1 1 VT2. B 3aB1ncymmocTh OT TOro,
Kakaa NonspHOCTb HanpPsHXeHWs NocTyna-
eT Ha namnel  HakanueaHus, Oyper
BKAKIHEHA 0aHA W3 HUX, [NMpK 3TOM OT pas-
HOCTW a3 NEePeEMEHHOND HANPKEHWA W

WMAOPTHBIA, OCTanbHble — Kepamuue-
ckue K10-17, KM waw nnéHoyHsie cepun
K73, npu4ém Kaxabid M3 KOHOAEHCAaTOPOB
C2 1 C3 cocTasneH 13 Asyx EMKOCTLIO NO
0,1 m®. Auoasl KO 1056 moxHo 3ame-
HUTE auopamu 1N4007, guogw 96 —
mobsimi guogamn cepui K521, KA522,
1N400x v ananoruyHeivn, CtabunuTpoH
MOXHO NpUMEeHUTs nubol cpefHen
MOLWHOCTY Ha Hanpaxenwne 9..12 B,
Hanpumep, 08148, 1N4739—1N4742,
1N5346B— 1IN5349B.

LOns nuTaHns NprUMeHEH NOHWXEIOLLLARA
TPaHCcHOPMATOP MOUWHOCTLIO HECKONLKO
BaTT, CpenHMiA noTpebnaemsil yCTpoii-
cteoM Tok He npesbiwaet 200...300 mA,
NOCKOMbKY BCE Mamnbl HE MOTYT CBETUTb
OfOHOBpPEMEHHD. Jlamnel HakanweaHwua
NOMELLEHbI B NNACTMACCOBLIE NNAadoHbI
Pa3HOro UseTa: GUHWA, XENTIA, KpacHun
W 3eneHblin. MNMockonbky CpegHwil gony-
CTUMBbIV TOK TUpucTopa KY101E — 75 MA,
a umnynecHetin — 300 MA, pekomeHay-

EL3 ® EL4
7 VDB
K106
RE 330
11 F
VD8 Z VD107
KO1056 | KO1056
>
7 vs2 RVDT ==T8. 0
KY101E | A814T | Lyg é"“ » <
VD9 xx VDU
KO1055 | KO1056

Puc. 2

Muraercs  ycr-
pONCTBO OT MCTOY-
HWKa NepemMmeHHoro
HanpaxeHua 15 B.
Mpwu aTOM AnA nuTa-
HUA MynbTUBMBpa-
TOpa nepemerHoe
HanpaxeHne cHa4a-
na BeINPpAMNRET Ou-
oaHein moct VDB—
VD11, BeinpamMnex-
HOE  HanpsxeHue
4Yepes TOKoOrpaHu-
YMBAKLWWA  pesunc-
Top R6 nocrynaer
HA Crnaxuearnumm
koHpeHcatop C5,
HanpsHKeHWe Ha Ko-
Topom cTabunmzn-
pyet crabunuTpoH
VD7. MNepemeHHoe
HanpaXxeHuwe oaHO-
BpEMEeHHO nocTtyna-
eT Ha namnbl Haka-
nveaHwa EL1—EL4,
a 4Yepes CooTBEeTCT-

yNpasAfIoWmMx MMNYNLCoB Dyner 3asu-
CEThb 1 APKOCTL CBEHEHUA NamMnbl.

Hanpumep, OTKpbIBAIOWWA UMNOYNBLC
NOCTYNUT Ha YNpPasnsiowmnid 3NeKTpoa
TpuHucTopa VS1. Ecnw npw atom Ha
namny Hakanueanus EL1 noctynaer
MWHYCOBOE HANPRAXEHWE, TO €ro He Npo-
nyctut awopn VD1, Torna nmocosoe
HanpaxeHwe GyOAeT Ha namMne Hakanvea-
Hua EL2. OHo nponger wepea gvop VD3
Ha aHod TpuHucTopa VS1, 1 od oTkpoeT-
Cs, B pesynetare skat4muTca namna EL2,
3arteM OTKPLIBAIOWWA WMNYNLC NOCTY-
NAT Ha YNPasN\InWKUn INeKTROL TPUHN-
ctopa VS2, a B 370 BpemsA NNOCOBOE
HanpsXeHWe NosBuTCA Ha namne EL3,
noaToMy OHa BKAKHWUTCA. WameHss
yactoty wMmyneTuBubBpartopa, MOXHO
W3MEHATL CKOPOCThH MNEPEKMNIOYEeHUR
namMn v MEHSTb HAMpasneHue ux nepe-
KIIOYeHua cnesa—Hanpaso (CBepxy—
BHW3) WAW CcNpasBa—Haneso (CHW3y—
8BEPX) B 3ABUCUMMOCTU OT UX pacnono-
HEHWAA,

Mpumerennl peswctopol MIT, C2-23,
OKCWaHbIA KoHgeHcaTop — K50-35 wnw

eTcA NPUMEHUTE Namnbl HakanusaHus
MOLLHOCTLIO HE Bonee 1,2 BT, Hanpumep,
KM12-90 wunm HOB-1201. Ho y aetopa
YCTAHOBNEHE ABTOMOOUNBHBIE namnbl
HakanuBaHwa Ha Hanpsxedue 128
MowHocTso 3 BT. Mpu 3TOM TPUHKUCTOPLI
HarpeBarTCa HE3HAYUTENBLHO (NPUMEPHO
no 50 °C), otkasos B paboTe ycTpoicTea
He Buino. Bce 3nemeHTsl, Kpome nepe-
MEHHOTO PEe3ucTopa W Namn Hakanuea-
HWA, MOXHO CMOHTUPOBATL H3 MaKeTHOW
NeYaTHoM nnarte c NPUMEHEHWEM npo-
BOJIHOTr O MOHT@Xa.

Mnata ycraHoBfeHa B NNacTMacco-
Bbll KOpPNYC NOLXOASAWEro pa3mepa, Ha
nepegHel naHenn KOTOPOro YCTaHORAEH
NepeMeHHslll pe3ncTop, a Ha 3agHen —
rHé3na AnA NoAKIoYeHs namn Hakanu-
BaHWA Y NUTAIOLWEr0 HANPSKEHWA.

Or pegaxkunu. LeMOHCTPAUWOHHBIA
PONMK, HANOCTRUPYIOUW patory yor-
poACTEa, HaxoguwTeA o agpecy http://

ftp.radio.ru/pub/2018,/09/ight.zip na
Hawem FTP-ceppepe.
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Muxaun Bynatos (RT4W) nokazan nyqwmii
pe3ynwrar 8 rpynne SINGLE-OP 50 LOW.

Lt

Hpwuin Kotenshukos (RT9S) — nobegurens
8 rpynne SINGLE-OP 50 HIGH.

Wrope 3ybkoa (RM2T) 3asoesan
nepsoe mecto 8 rpynne SINGLE-OP
MIXED LOW.

) Bnapumup Psabos (RA4LW) —
cnesa n Bacunawia Kozepogos
(RW4NW) n3 komanabr UA4M,
3aHABLUEA NEPBOE MECTO B
rpynne MULTI-OP HIGH.

Koncrantun Mansiwes E
(RDYU) — nyuwnia
pe3yneTart B rpynne
SINGLE-OP SSB

LOW.

Mobeautens B rpynne SINGLE~O_P SSB HIGH —

Banepuii Hectepos (RT9J). "'"-"" .
, —
- : w
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Neuua Hosak (9A1AA) nokasan ny-wmi
‘ pesynbtar B rpynne SINGLE-OP CW LOW.

Anekcangp Hoswkos (R3LA) — nepsoe
mecto 8 rpynne SINGLE-OP MIXED HIGH.
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MoANMCHbIE MHABKCH! XypHara rno Katanoram:
’“y""'“" « Katanor Areutcrea POCMEYATb 70772:

@ * OdbmymaneHbin katanor Moutel Poccun M4014:
» O6beauHéHHbIN kaTanor "lMpecca Poccuun™ 89032;

AYAWO +BUAED» CEBA3L*ANEKTPOHUKA+ KOMNBIOTEPDI A KATA”OF POCCMF‘CKO“ nPECCbI 61 972

n3naHus
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WYPHANDI KATAROT S[i==
' POCCHMMCKOW -

. NPECCHI :
NognucHble ‘ ~ __
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ﬁ!ﬂ‘4 “ 61972 89032

) Cebinky ¢ QR- -KOAOM BEAlyT Ha CTPaHW4YKM KaTanoroB OHNaUH-NOANMUCKA

l'lO,A,I'I MCKA

70772

CTOMMOCTbL NONYroaoBOM NOANMUCKN C

PAaCCLINKO U3 PeAaKuUMK (aapecHan pacceinka) | CTOMMOCTS OAHOTO
- ‘ HOMEPA C NepecsIKoil
ANA MHAMBMAYANbHLIX NoAnUcYMKos Poccnn — W | HOMAD: | GHOROEEE apIoNo ot dind nacs
BbINYCKA MYPHANa  HOMEpPa B pefaKumm 8 ocTanbHbie
1900 py6., Ans MHAMBUAYANLHBLIX NOANUCYUKOB BPoccmo| i
~ u3 cTpaH 3apybexes — 2650 py0. 2013 | 1-—-12 50 py6. 110py6. 240 py6.
} CTOMMOCTb ANS IPUaUHecKnx nuy Poccun — 2014 | 112 70 py6. 130py6. 260 py6.
2015  1-12 90 py6. 150 py6. 280 py6.
W 2010 py6., Ans pUanYecKMX Siny U3 cTpaH i i i
: R 2016  1—12 150 py6. 220py6.  320py6. |
SRy OOINGN, == Py 017 1-6 185 py6. 25506 355pv6 |
. CTOMMOCTL NOANMUCKMN C aAPECHON PacChINKOW 2017 | S—ta 200 py. 2850y6. 385 pys.
3 ANSA XuTenen pankHero 3apybexss Ha 2018 1—6 220 py6. 310py6. 415 py6.
*  nonyroaue — 50 USD, na rog — 100 USD. Bl 2018 712 240 py. 330 py6. 440 pyo. .
e = - A

Ha BnaHke HanuwwKTe, 3a KaKne XypHanbi Bbl nepeBoavTe AeHbIV U YKaXuTe CBOM TOYHbIV afpec (C NoMTOBbIM UHOEK-
com). MNocrne Toro Kak AeHbrv NocTyNAT Ha pacyéTHbIA CYET, Mbl oTNpaBuM Bam xypHansl. Mpw nepeBofe aeHer No4vTo-
BbIM NepeBoAOM MOXET NOHaAoOMTLCA nouToBbIN MHAeke 6aHka 101000. HanoxeHHbIM NNaTeXoM peaakuns XKypHans!
Y Habopbl He Bbickinaer!
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