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Memopuan

A. C. Nonoesa
2018 — utorn

(CM. cTaTbio Ha c. 53)

Buxtop Kongparves (UAGCC) 3asoesan
nepsoe mecrto 8 rpynne SINGLE-OP MIXED.

I Komanpa pagwoctarumn ROAK Uentpa
TBOpYecTsa v passurusa "lMnanera
tanavTos" w3 r. Aunncka KpacHospcxoro
Kpas nokasana ny4wnian pesynsrar 8
MONOAENHONA rPpynne KONNeKTUBHbIX
paguwoctanHumin. Cuasar (cnesa—nanpaso)
Maxkcum Konosanos (ROAGO), Tpenep
xomaHabl Anexcangp Meanosmy Cmaxtus
(ROAA), Anekcanap Buictpanos (ROAO),
croar (cnesa—nanpaso) Axacracus

Hopoxosa (ROA-33), Haranes 3yesuny Anpgpein Cenun (RC9A) nokasan nyuwmii
(ROAFF), M'puropuii Anvkun (UBOAJJ). peaynerar 8 rpynne SINGLE-OP SSB.
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Aptém Aptiowkun (RUBT) — :
] nobegurens B MONOAEXHON Cepren Kapabyt (RTAW) — nyqwwuin pesynbrar 8
| rpynne c ogHum onepaTopom. rpynne SINGLE-OP CW,




BALLA U3MEPUTENbHAA NNABOPATOPUSA 1\ AKTAKOM

www.aktakom.ru

M0JI06PATHE KOMITOHEHTH/  Uudposoi RLC-merp AM-3001

« Tecrosan vacrora fo 100 kl'y '5
« OgHoBpeMEHHOR OTOGPAXEHMUE [IBYX NAPAMBTPOB

« Cxema 3aMell|eHna; NocneloBaTentHan, napannensHan

« BoIGOp AManasoHa: pyMHOR, aBTOMATHHECKWR

« Pe)xum 3anycka: BHYTPEHHNA, PYYHOR, BHELHWA

« BOIMOXHOCTL NOAKNIOYEHNS BHEILHErD MCTOYHUKA cMelleHna o 40 B / 250 mA

« BcTpoeHHsIR KOoMnNapartop 8 A4eex COPTUPOBKK

» PEXXUM CaMOTECTUPOBAHKUA

« Tpw ckopocTn uamepexns (no 20 namepeHui/c)

Tecrep conpoTusnexus usonauun AM-2125 ©

» Namepexmne conpoTneneHus naonaunwu oo 1,2 TOm

« TecToBoe Hanpsxkenue o 5000 B QEECHE'{M Tb

« NamepeHne WHABKCA NONAPN3ALIMM J,
« MHOTOMhYHKUMOHANLHbIA WWpokni XKK-aucnnen (9999 oTcyeTos) EE‘?UHA CHDC Tb
« Inaukatop paboTtel NOA HANPAKEHUEM

« [1Ipa pexxuma perucTparopa: py4Hon 1 aBTOMaTHYLCKNH

« QHOBPEMEHHAA MHAMKALNA BENWYUHBI TECTOBOIO HANPAXKEHWA, CONPOTUBNEHUA H3ONALMKM U TOKA YTEYKM
« lamepenne koapdpuumnenTa agcopoumnn (KoauunenTa AN3anexTpuyeckoro NornoweHns)

AHanorosbie UCTOYHUKK nuTaHus ATH-3333/3335

« KonuyecTeo Kavanoe: 3 (2 perynup. + 1 ukcup.)

* MakcumansHoe Hanpsxexne — 30 B

« MaxchmansHbii 1ok -3 A (ATH-3333), 5 A (ATH-3335)  [JUJIKJIHOYU Th
« PaznensHoe QTOGPAKEHUE TOKA M HANPAKEHHA MMUTAHUE

« 341LKTA OT KOPOTKOrO 3aMbIKaHuA

« PEXXUMBI CTROWINIALUMM TOKA W HANPAKEHNA

« [lapannensHoe u NocnefoBaTensHoe CoeIMHEHNE KAHANOB

« TPEKHHT pexuM ONA perynnpyemsix KaHanos

FREFEFEERER N
FFEEFEELTFIAE
Fd SRR

MynbTumerp-meraommetp AM-1018 [poctheccuonanbHbiin MynbTumeTp AM-1038
» DYHKLUA CONPOTHRNEHMA W3ONAUMA 10 2 TOM « PaapafHocTs gncnnes: S paspspos (51000 oTcyeTos)
C TRCTOBbIM Hanpsxexnnem no 1000 B MPOBECTY » bazoean norpewxocts: 0,03 %
« TrueRMS namepenns « TrueRMS namepeHus
o« DUKCALMA MUH. 1 MAKC, 3HAYEHW I » Paapelsenmne 1 MKB npu M3MEPEHUH HANPANKEHUS W
- TecTUpPOBaHKE AMOA0B W NPOIBOHKA N3MEPEHNA Eﬂ.m Om ”ﬂﬂd?MEPEH“H CONPOTHBNEHNA
LUENW NOAKNIOHEHUA K "3EMNAHOR" LWHHE « Namepexna dBm
- ba3osasn norpewHocTs MynsTUMeTpa: 0,2 % « MUHIMYM/MAKCUMYM, OTHOCHTENLHLIE H3AMEPEHUS
« [lucnnen: 3%-paapanueiin XK, 3999 orcyeros « ABTOOTKNIOYEHWE

» UuTepdheinc USB ¢ ranbBaHW4eCKOR pa3BR3Kon

MynbTumerp-kanubparop
npoyeccos AM-7025 MPOBEPUTH

« bazosas norpewHocTs: 0,2 %
* lamepexne cpeHero sHaveHnn TOYHOCTH
* YiepxaHue W3MepPeHHOro JHaYeHus
« CTyMeH4aToe HIMBHEHWE TOKA M PEXUM CBUNMPOBAHMA
» UMuTaynn TpaHcmuTTepa (npeobpasosarens)

B AnanasoHe 4...20 mA C
« QYHKLUA MOHUTOPUHIA TemMneparyphl
* QOpMUPOBaHKE NAYEK MMNYNLCOB

Kanubparop npoueccos AM-7111

+ baaosan norpewHocts: 0,02 %

« [isoiHoi XKK-ancnnei BLICOKOrO pa3pelleHns:
5 paspafos

» KOHTpacTHan benan noficeeTKa (aBTOOTKMIOYEHME
4epea 0...9000 c)

» [Ipy*ecTBeHHbIR nHTEepdenc

= KHONOYHOE ynpaenexue

« 3awura o1 pubpaymm (cnyvamHocTs 29/ 5...500 M)

JNUKC, 115211, r. Mockea, Kawmpcxoe wocce, g. 57, K. 5.
Ten./thaxc: (495) 781-49-69 (MHOroKaHanbHbIN)
Web: www.eliks.ru; E-mail; eliks @ eliks.ru

EONBIIE MH®OPMALMM HA
www.eliks.ru

Ha NpaBax Pexknamsl
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B poanyiy — Lesa aorobnopuas

MonnBueHOW MHIIeKS
no xaranory =Pocnesats — 70772;
no Obwepguuenromy karanory «lMpecca Poccwnes — 89032,
no karanory Poccwickon npeceul NOYTA POCCUKA — 61872
Ja conepxasne pexnamioro obbRBNEHWA OTRETCTEEHHOCTE HECET
PEXNEMOLATENL
34 ODMIMHANBHOCTE W CONBDXAHME CTATH OTBETCTBEHHOCTL HECET aBTop.
Panakigs He HeceT OTHETCTEEHHOCTH 38 BOAMOXHLIE HEFGTUBHLE NOCHencT-
BUS WCNONLIOBAHME ONYONUKDBAHKLIX MATEPUANna, HO NPUHWMAET MEPbl ND KG-
KIMIOMEHMD OLWWB0K 1 ONearok
B cryyae npuesma pyronuck K nyGnukaunn penaums crasut o6 31om B u3se-
CTHOCTL asTopa. Tpw 3TOM PDEAAKUKME NONYYEET HCKMOYWUTENRHDE NPAaBo HA Pac-
NPOCTPAHEHWE NPWUHATOND NPOMABEAEHWR, BROYER 8ro nyGnueaimm 8 xypsane
«Panno=, Ha nHreprer-crpasuuax xypHana, CD unu mukiv oOpaiom
ARTopcKoe BOAMArpaxaeHne (roHopap) BRNNaYMBaeTcH B TEYeHNE [ayx
MECHEB noche nepeon nyGnuekaunn 8 pasmepe, onpeaensemMomM BHYTREHHWM
CNPABOMHKOM Tapwdon
MO MCTEYEHWK OAHOID MAA C MOMEHTE NEPEoR NYGNWKALMK a8TOP MMeaT
npaso onyBNUKOBATEL ABTOPCKMIA BAPWAHT CBOEID NPOWIBEAEHWA B APYIOM MEC-
Te 682 NPeABAPUTENLHOND NUCHMEHHOT0 COrMAcHs FenaKUnm,
B nepenucky pegakumws He Berynaet. PykonncK He PeUeHIupynTcs v He Bo3-
BP4LIAKKITCR
@ Pagwa”, 1924—2018. BocnpowaseneHve Matepuanos xypHana « Painoe,
WX KOMMEPHECKDE WCNONLIOEAHNE B MOOOM BUAE, NOMHOCTH0 WK HACTHYHO,
AOMYCKARTCH TONBKO C NMCOMBHHOTD DAIPDEISHNA PEAAKLIMK

Ornesataso 8 AQ «MONUIMPAOUYECKMW KOMIMEKC «IKCTPA M-,
143400, Mockoackas oln., KpacHoropekuia p-u, a/m «bantusi», 23 kM.
Jax. 18-07-00155 o7 16.07.18

KoOMNBIOTEPHAR CBTe PeAAKUAM AW irwed
wypHana «Paguos HaxofWwTcR nog

Jawmron Dr.Web — asTusupycrsx  BECNNaTHLIA HOMED
NPoAYXToSs poccwicworo paipabor- cnyxBbi nopaepKKM
YMKE CPEACTE WHHOPMBUWOHHOK a Pocomm:
BezonacHolT —  KOMNEHAK

«floxTop Betin. S-8U0-333

WHO®OPMALIMOHHAA NOOANEPKKA — KOMIMNAHUA « PUHET»

Tenecpon: (495) 981-4571

®axc: (495) 783-9181

E-mail: info@rinet.ru

Cadm: http://www.rinet.net

Internet Service Provider

Kak ycTtpoeH UHTepHeT
HaHOoBeLWew

A. NoJibIWWKO, kaHg. TexH. HayK, r. MockBa

- -

Alaxe u3 Meyrbl MOXHO CBapHTSL
Bapevbe, ecnin gotasnTe PPyKToB M
caxapa

(Kapncowu)

E CNY MOXHO NPEeBpaTHTL B CeTeBon anemeHT niobyio "Bews”
ot asTomoOunNg Ao Yenoseka, To NoYemy Dbl HE ABMHYTLCAH
arnyBe asromobung wnn paxe Lenoseka? Tak KOHUENUWA
Muteprera sewen (loT — Internet of Things) norvaso gonon-
HAeTCcA koHuenuuen WMutepueta Hanoeewen (lIoONT — Internet
of NanoThings).

HaHoTexHONOrMm — OTHOCWMTENBHO HOBas OTpacnb, 3aHW-
MawLLancs pa3paboTkon Ype3lBu4anHD Manblx YCTPOWCTE, CNO-
COOHBIX NPOM3BOAMTE HECNOXHbIE AeNCTBMA. Byayyn NpocThI-
M4 W NPOM3BOAR TONBKO NPUMUTUBHEIE ONEpaLMK, HAHOMAaLUK-
Hbl NO OTAENBLHOCTH HE CNOCODHLI BoINONHATL CNOXHBIE 3a8a4u.
Bo scakom cnysae, noka. [Ona obecnevyeHnna pabote ¢ 6onee
CNOXHBIMW NPUANOXEHUAMK, TAKMMW KAK [OCTABKA NEKapCTEEH-
HbiX CPEAOCTE K HYXHOMY OpraHy B Tene yenoeexka, Tpebyertca
BO3MOXHOCTL 0BmeHa wHpopmaumen n komaHgamu mexay
ceteBbiMmi OObEKTAMW M KOHTPONNEPOM, YTO NPUBOLWT K
HEODXOOMMOCTH CO3AAHMA KOHUEeNuWK HaxvoceTen. B Tton xe
KoHUuenumn Heobxogumo oDs3aTensHO NpegycMoTpeTs CBA3b
mexay loNT u loT. Beas cosnanne mHtepdeicos, Heobxoam-
MBbIX NPW NEpexoe u3 Tena YenoBexa B NPUEBLIMHYID HaMm CeTb
cBAan, Oyner npeacTaBnaTe CODOW OTAENEHYID MHTEPEeCHYID
Janavy.

B uenom loNT npeacrasnser CoBon MHOXECTBO CBA3AHHDLIX
GecnpoBOAHOW CBA3bKD HAHOYCTPOWCTB, KOTOpbLIE WMEelT
BeIXOf, Ha CeTW CBA3M w1, npexne Bcero, 8 MurepHetr. MHaye
MHOMECTBO HaHoMacwTabHbix ceTteil cea3dn B 0603puMOM
Byayuwem moryt BuiTe noAxMOYeHsl K MHTEpHETY, pacwupus
mup loT go IoNT. CobcreenHo, IONT — 3T0 panbHenwee
nokanoHoe passutre loT tam, rge ato Heobxoaumo unn Tam,
rAle 3TO BO3MOXHO. MPUYEM KAk BHYTPU XUBbIX N HEXMBBIX 00b-
EKTOB, TaKk 1 BHe nx. HeTpyaHo Npeanonoxute, 410 noAoGHLIE
TEXHONOrM4ecKkne BO3MOXHOCTH Heun3BexHo bByayT eo3pac-
Tarhb.

McecnenoBatend NepenekTUBHLIX TEXHONOMMIA ANA TENEKOM-
MYHUKALMKW yxe 00pawannce, K NpUMepy, Kk UCnons30BaHuig
depoMoHOB, C NOMOLLBLIO KOTOPLIX npegcrasuTeny Gnops v
dayHs gaBHO Hayuyunuce obmennBaTeCA wHgopmaumwen, Kak
Okl 3TO MOMND BLIMALETL B Kakon-Hnbyae MoBunsHON CBAIN
8G, ewe Honee 4yTKO ynaBnMBawLLEN BCE HIDAHCHI NepCoHans-
HbiX AaHHbIX KnuenTckon Baaw? — Hy, k npumepy, Tak. Llewtp
MOHWTOPWHIA KNWEHTCKOW YOAOBNEeTBOPEHHOCTW CEepBMCOM
OTMETHN PE3KOE W3MEHEHWE WCXOAALWErD OT HAXOARWErOCcH B
KOHKPeTHOW To4ke aboHedTa 3anaxa, W BCTPOEeHHBIA MCKYC-
CTBEHHBIA MHTENNEKT, PACUEHWE 3TO KaK WUCNYr, BeI3Ban 8 aty
TOYKY IKCTPEHHbIe Cnyxbbl. KTo 3HaeT, He ByayT nu CO Bpeme-
HEM CO30aHe HAHOYCTPONCTBEA B BUAE HAHOMNBINK, UMATURYIO-
wen pepoMoHbl?

B onybGavkoBaHHOM HECKONLKO NEeT Haszan kopnopauwen
EMC wccnegoeanmn "Lindposan scenenHas” Cka3aHO, HTO
obbém uMdPOBOA BCENEHHOW yABAWBABTCA Kaxible ABa roaa.
M ecmu, cornacHo nporHo3am, loT — 3ato mvunnnapasl nosce-
OHEBHEIX NPeAMETOR U YCTPONCTE, KOTOPBIE MMEIDT YHUKANL-
Hble MaeHTUGUKATOPB M MOTYT ABTOMATUYECKW perucTpupo-
BaTe, cobuparte » nonyyate gaHHbie, 70 lIoNT — 310 yxe kak
MHUHMYM TDWNNMOHB! HAHOYCTPOWCTE.

CospemeHHomy Yenosexky xyao-6eaHo noHATHO, ANA 4ero
MOXHO MCNONB30BATE IONT 1 Kakue Boirodsl 310 MOrno Bwl Npu-
HecTu, Ho noka Bce HaxoOWTCA B CTagMu 3apoXOeHnA, Bolpa-
BOTKM KOHUEeNnUMK n Bebopa TexHonorun, bnaro, y HEKOTOpPLIX
NPOABMHYTHIX KOMMAHWA eCTe (PYTYpPONoru U nNpoyYne mapke-



TUHroesie meyratenn, OgHako cneymannc-
TaM UHTEPeCcHO, kak Bce 3ato Dyper ycr-
poeHo v kak oHo Byger paboTtate. M noka
yenose4ecTso He waobpeno Huyero apy-
roro, Tam HapepHaka AonkHO ObiTe BCE
"KaK ¥y B3IpOCNLiX~, T. 8. NPUBbIYHBIE KOMNO-
HEHTH B WCNONHEHWWA "HAHO": Kamepwl,
TenedoHbl, CKaNApHbLIe OaT4MKW, Npouec-
COPel, KAPTel NAMATH, NCTOYHWKEN NUTAHUA,
aHTEHHB U NpuemonepegaTinkn. CeroaHs
MHOMMe pas3paboTyMKK HanpPRAXEHHO Tpy-
OATCA HAA ATOW HAHOMO3AWKOW, 4ToDLI
oHa 3apaborana no obpasy u nopobuio
MakpomMupa, a yx notom oxa Byaer kak-1o
MEHATLCH C© TeyedHuem Bpemenn. Bcee
3aBMCKUT OT PA3BUTUA HOBbIX TEXHONOT WA K
MX NPOHWKHOBEHWA B HALLY XW3Hb, 8 TaKxKe
0T 3anHTEepPeCOBaHHOCTN B HUX KOHE4YHbIX
none3aoeartenen. B 3aeanCMMOCTH OT KONK-
YecTea Bewen »n X Buga MOryT npume-
HATLCR pa3NuyuHbie TexHonorun An|
cbopa, obpaboTtku n obmeHa nudopmaum-
en B pamkax DeclwoBHOW nNepenayvm aad-
HbIX MEXOY YCTPOMCTEAMU,

HaHooObeKkTel A0NKHL B3aUMOLLNCT-
BoBaTe B mobom mecte, B nioboe spemn,
[an caMii OHW BNOoNHE MoryT DbiTe reTepo-
reHHuiMK, paboran kak c loT, Tak u ¢ loNT.
Kak v 8 uctopun c loT, kaxaei 3nemeHT
IONT B uenoyke CO34aHWR CTOMMOCTH
AONKEeH NPOWTH Yeped pPeRoMOLMOHHbIe
HMIMEHEHKMA W ONTUMUIALUWVKD CBOBIo q.'J‘fH!:—
uwoHana. @axkTopbl, CTUMYyNMPYIOLWLME
peiHOK IONT, yunTeiBaR CONYTCTBYKOLWWME
TRPYOAHOCTK, 3a4acTyi0 CXOOATCA K rocy-
OAPCTBEHHOW NOAAEPXKE, 0AHAKO Hame-
YAWUIEECR yBeNnM4yeHne CBA3EN Oka3biBa-
ETCH NONE3HLIM U ANA NMOEPOB PoiHKA W
oTpacnu.

PazeuTue HaHoTexXHONOrva wAeT na-
pannensHo C NOABNEHMEM HOBLIX pa3spa-
6oTok B MHTEpHETE M CEHCOPHBIX ceTax. B
nocneaHdue roasl NORBMNOCE Hanpasne-
HUE HAHOKOMMYHUKAUWA, LENBLIO KOTOPOIro
ABNAGTCH CO3AAHWME HOBLIX napagurm
B3aMMOAeNCTBMA HAHOYCTPOWCTB [ONRA
COBEPLEHCTBOBAHWA MX BO3MOXHOCTEN M
cnocoBoB npumeHeHna. OAHaKo HAHO-
YCTPOWMCTEa MOryT 061aTeCa He TONBLKOD B
OAHOPAHroBOM pexume. BecrpansaHue
HAHOCEHCOPOB B pasnuyHbie 0DBLEKTH U
YCTPOWCTBA, OKPYyXaowWwWe nonbaoBare-
nei, moxer npueectu k aobasneHuo
HOBOro MamepeHna B koHuenuww 10T ¢
nomowelo aobasneHus IONT. Takwe mu-
HUATIOPHBIE CEeHCOpLl, CBA3bLIBAEMLIE
HAHOCETLD, MOryT NOCTaBNAThL MEenko-
CTPYKTYpHbIE OaHHbie W3HYTpW 0DwexToB
WNKU TPYAHOOOCTYNHbIX obnacren. Ha-
NpUMep, HaTeNbHbie HAHOCEeHCOPbLl MOryT
obecneynTe cOOp W nepepady 2NeKTpo-
kapanorpaduyeckux U ApYrux XU3HEHHO
BaXHLIX CUrHanos. MukpoceHCcope, ycTa-
HOBMEHHLIE B OKPYXA0Wen cpene, MoryT
cobupate wHdopmaumio 0 naTtoreHax M
aAnnepreHax, NPUCYTCTEYIOLWNX B KOHKPEeT-
HOM du3nyeckom mecte. Ecnm obwenm-
HATL 3T [1BA MCTOMHMKA NAHHbBIX HA OCHO-
ge IoNT, TO MOXHO ByeT NoNYyYUTh TOMHBIA
OWarHo3 1 OTCNeXuBaTb COCTORHME NaLM-
eHTa.

Tem HE MeHee B NMUE HaHOTEXHONOI A
WHXEHEepHOe CooDWEeCcTBO NoNYyYMno HO-
Boid HABop uHCTpYyMeHTos ans paapabor-
KM HAHOPA3MEPHbIX KOMNOHEHTOB ¢ Dec-
npeueaeHTHeIMKY QYHKUMOHANBHBbIMKW BO3-
MOXHOCTAMKW, WHTErpaums Heckonbkwnx
HAHOKOMNOHEHTOR B EAVHBIA OpraHniam C
NnomMowe HanoceTen Byaer cnocobeTeO-

BaTh Pa3BWUTHUIO BCE HOBbIX M HOBbIX HAHO-
MALLUWMH, Y4TO NO3ABONUT CO34aTb MHOXE-
CTBO NPUNOXeHuin B DuoMeanuuHCKWX,
AKONOrMHECKNX, NPOMBILLNEHHBIX U BOEH-
HOR cdepax. OaHako Ha ceroaHfaIHuA
AeHb NOKa He A0 KOHLE ACHD He TONBKO Kak
HaHoMmallmHel Byayr obwarteCR apyr ©
APYrom, HO 1 kak oHw ByayT obDmeHvBaTe-
cAa wHdopmaumen ¢ Gonee KpynHbiMK
"sewamu”, B oteeT Ha OaHHBIA BLIZ0OB B
nocnegHwe rogel B 00nacTu HAHOTEeXHONO-
rmin NORBUNOCH HOBOE HanpasneHne —
HAHOCBA3bL MAKM KOMMYHMEKAUWKM MEXLY
HaHopoboTamMK, HaAHOAPOHAMM, HaHOMA-
wuHamn m ap. Pasmep wavopobotos,
kCTartu, coctaanaer o1 0,1 go 10 mkm.

CoBcTBeHHO, MHOrMe YCTPOWCTBa CTa-
HOBRATCA BCE BOnee MUHWMATIOPHLIMK, W
ckopo dusnyeckme o0bEKTH, NOLKNIO-
yeHHble Kk WHTepHeTty, DypeT HenpocTo
3AMETHUTE HEBOODYXEHHEIM rNAa3omMm. Kom-
NeOTEPLI pPa3MepoM C KPYNWUHKY COnun
ByayT Bkno4aTe B ceBA conHeyHywo DaTta-
peK, TOHKONNEHOYHLIA 3INEeMEeHT nuTa-
HWA, ONEPATUBHYID NAMATL, AATYWK OaB-
neHna, pagvoycTPpONCTBO WU aHTEHHY.
Buapeokameps! pasmepaMin C 3epHO yxe
ceroaHn paborawT ¢ BbICOMAALLAM pa3s-
peleHnemM, AATYMKN pasMepamMu ¢ Nil-
nuHky (0,050,005 mm) mMoryT namepaTo
TEMNepatypy W fasnexsve, pacno3dasarb
ABWXEHWE W Nepegasate NONYyYeHHbIE
NAaHHbIe,

B3avMOCBA3b mMexay HAHOCEeTAMK K1
MuTepHeTrom TpebyeT NOoSBNeHWA HOBbIX
TEXHONOr MYECKMX peLleHnn 1A CO3aaHNA
WHTEPdENCOB MeXAY HaHO- U MAKPOCEeTA-
MK, Pa3BNTUS HOBbIX cnocoboB CBA3W,
MeToa0B 06paboTkm M XpaHeHus orpom-
HOro 00bBEMA AAHHBIX, LUMPKYNUPYIOWMX B
HAHOCETAX, HOBLIX Mogenen obcnyxmea-
HUA OaHHBIX OT HAHOWCTOYHWKOB WMHGOP-
mauun., Cam npouecc nepegayn wHpop-
MALIMKM HA HAHOYPOBHE MOXET OCHOBkI-
BATLCA HA pa3nMyHblX GU3ndYeckmx NpuH-
LUnax, HanpuMep, Ha MONBKYNAPHOM, T. @.
nponcxoasiemMm B GUONOrM4ecKkon Okpy-
XAKIEN Cpeae, a TAKXe aKyCTUHBCKOM U,
pasymeerca, aJnexkTpomarHutHom. [o-
cnegHvin BKhw4aet B cebDa paanvyHwie
BUALI nepegayn nadopmaumm: GemMToco-
Tel, ZigBee, yneTpallnpokononocHLIe CHr -
Hanwl, Li-Fi 1 np. Cama cBA3b MOXeT ocy-
WEeCTBNATHCA KaK Mexay YCTPOWuCTBaMW,
PACNONOXEeHHBIMK HA OJIHOM KpucTanne,
TAK 1 MEXY TAKMMK Xe kpucTannamm, a
TAKKE [INA BeIXOAA HA MUKDOYPOBEHE.

Bot, k npumepy, muraiowine OorHu,
KOTOpbie 00bIMHO HAc pa3apaxaiT, Oka-
3LIBABTCH, MOryT NPUHOCKUTE NONL3Y,
Cea3be € NOMOWbLK BWAWMMOro ceerta
(Visible Light Communication — VLC) unn
Li-Fi, xak e eweé Ha3uBalT, NCNoNb3ayer
CBETOBbIe MMNyNbChl Ans GecnposogHon
nepegavyn wadopmauymn. Baawpywowasca
Ha ceetogmogax Li-Fi gocturna yawewn-
TeNbHO BLICOKMX CKOPOCTERn nepefnaqu
MHDOPMaLMK B NABOPaTOPHbIX YCNOBUAX K1
YXKE MOXET COPEBHOBATLCA C O0bIMHBLIM
Wi-Fi. Kcratn, ewe B 2005 r. ¢ noMowb0
METOA0B reHHON MHxeHepuwy Beinn coana-
Hbi HEADOHbLI, pearvpylVe Ha ceet on-
pepenedHoro usera. Cooreetcreyiowas
TEXHONOrMA NONyYMna HalBaHwe onTtore-
HeTuka. CBeTOBbIE NYyYW pasnnyHbIX UBe-
TOB NO3BONAIOT BKMOYATH W BbIKNID4ATL
KOHKPETHBIE HEMPOHBI, 4TODBI, HANPUMEP,
NeYnTe XpPoOHU4eckyo Bone WNK yCnokau-
BATb nauneHTa. BaxHoim daktopom Takon

CBETOBOW TEpanWM KBNRETCR BPEeMA, No-
CKONbKY OQIMH U TOT XEe CUrHan, nocnad-
HBIA HA HECKONBKO MUNNWCEKYHA paHblue
MK NO3XE, MOXET BOCNPUHWMATECA MO3-
rom No-pasHomy.

OpHaxko ana ceAsucTos Honee Npusbly-

HblMA W NOHATHBIMI ABNRIOTCH NPUHUWNGI

anexkTpomarHnTHon cesan. OHn onpene-
NAKTCA KaK nepegaya 1 Npuém anekTpo-
MATHUTHOrO WNAny4eHMa 0T pasnnyiHbix
KOMMNOHEHTOB Ha OCHOBE HOBbLIX HAHOMA-
tepuanos. OgHum M3 peanv3yemelx ce-
roAHR BONNOWEHWIA HAHOCBA3W SBNREeTCH
napagnrma paspabotkn GecnpoBoaHbIX
ceTei Ha yune (Wireless Network on Chip,
WiNoC), B TOM yncne ana nepegaym naH-
HblX MEX Ay HaHOy3namu, pacnonoxeHHsbl-
MW Ha oDwen noanoxke. Pasymeercs, ato
ewe He lIoNT, HO 4TD-TO Becbma Dnu3koe
No TEeXHONOTrMKW, KOTOpas Takxke umeer
CBOW HeBonbLWYK ncTopuio. B ceoe spems
paboTta Hag MeTogonNorMen NpoeKTUpoBa-
HUA MYyNeTUROEPHBIX YXMNOB NpUBena
naee co3naHna cetn Ha yane (Network on
Chip, NoC) u cTana BaxHbiM HanpasneHu-
eM Ppa3s’BUTHA CUCTEM Ha KpucTtanne
(System on Chip, SoC). W yxe B nocnea-
Hee BpemMsA BIopw cneunanncroe obparn-
mce k WINOC, koTopas npumeduma ans
HAHOTEeXHONorMiA KU AnA co3aadna IoNT.

B 4acTHOCTW, B HaACTOSWEe Bpems
aktyansHa npotnema obecneyeHnn anek-
TPUHECKOrD KOHTAKTa HaHOANEKTPOHHOro
yCTpoWncTBa w kakoro-nubo makpoane-
meHTa. BoiscHmnocs, 410 00B4HO MCnone-
3yemMbil MEeTOO NUTOrpaduyeckoro wuaro-
TOBNEHWA KOHTaKTHBIX NNOWAanoKk Head-
dextnaer AnA wWwpokomacwrTabHor na-
pannensHoit oBpaboTkM curHanoe, Tpe-
Bywwen 0ObeIMHEHNA MHOXECTBA HAHO-
cucTem Ha ogHoMm kpwuctanne. Bor aty
npobnemy 1 pewaT ¢ NOMOoLLbIKD Becnpo-
BOOHOW CBSI3N, KOraa ucnoneayioTt agpdex-
Tel EMKOCTHOW CBA3M MEely MUHWUATIOP-
HbiMKM KOHTAKTHbIMK nnowaakamm wnnm
MHAYKTUEHON CBA3WM MEXAY CNupankHbiMM
KATYLWKAMW MHOYKTUBHOCTK,

OaHa na camblx pacnpocTpaHEHHBIX
peanuzaunin WiNoC npeaycmartpusaer
HANMYME B OQHOM Kpuctanne w Becnpo-
BOOHLIX, W TPAAWUMWOHHBLIX NPOBOAHbLIX
nuHWA nepepgayn cursanos. Mpu atom BCA
CMCTEMA HA KPUCTANNE YCNOBHO AENUTCH
Ha NOACeT! M3 rpynn saep, BHYTPKU KOTO-
PhiX CBA3L OCYLWECTBNAETCH C NOMOLLBIO
NPOBOAHBLIX NMHWA.

Kaxnas takas nogcete obopyaosana
MuHMaTiopHon Baszoson craduwen (BC),
obecneyuBalowen nepenady u Nony4yeHue
NakeTos AaHHbBIX NO paguokaHanam ot
apyrux nogceten. Bece agpa 8 noacetwm
casadansl ¢ ux BC yepea nposogHeie nu-
Hun, Mepepaya naketa AaHHLIX Mexay
AAPAMKW PasHbix NOACETEN OCYUWeCTBNRET-
CA cHa4ana nokansHo 00 COOTBETCTBYIO-
wen BC, 3arem no adwupy po BC nogrpyn-
Nbi, B KOTOPON HAXOOAWTCR agpecart, w
pganee — NO NPOBOAHOW NWUHMKW K NYHKTY
HaaHa4venun, ObvenuHenve BC B pagwo-
CeTb MOXET BbiNONHATLCH NO TONONOrMK
3eeannul, NneTnu, mesh-cetTMT. N, T. €. TaK
#e, kak 310 obbivHO AenaeTcs Ha Makpo-
yposue., B Donee CnoxHbix peLEeHnax
Yy4aCTK1 NpOBOAHOW nNepenayYv CUrHanos
MOryT BOBCE OTCYTCTBOBATD, XOTR ONWCaH-
Has Boilue rubpuaHas peannaauua Gonee
NPOCTA TEXHONOMMHECKH,

Mocnegnune gocTuxenwsa 8 obnacTwu
MONEKYNAPHOW GW3NKKW, B HACTHOCTM,
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Ha O4HH M3 NPHU30B.

%\ HOBGLIX CBOWICTB yrnepoaa, NPpMMeHnMbIX B

MHTEpEeCcax INEeKTPOHWKK, OTKPLINK ABEPb

& K HOBOMY NOKONEHWIO 3NEKTPOHHbIX HAHO-

KOMMOHEHTOR — HAHOAKKYMYNATOPOS,
HAHONAMAT, NOTMYECKOW CXEeMOTEeXHWUKW
Ha HAHOYPOBHE W HaHoaHTeH. KcTtatw,
MUWHWATIOPU3ALMA KNACCUHECKD aHTeH-
Hbl (A3 ¥ He TONLKO AHTEeHHB!) B COOTBET-
cTEun € TpeboBaHnAaMK K pa3amepam
HAHOMAaLWWH nNpegnonaraeT vcnone3osa-

- HUE 0OYeHb BLICOKMX PAagnO4acTOT, 4TO,

Bpoge Db, MOXET NOCTaBNTe NOL Yrpo3y
PEANU3YEMOCTL TAKWX CeTen.

B HacToswee BpeMAa MCCNefoBaHue B
HaHOTENEKOMMYHWKaUWAX chokyCupoBa-
Hbl HA YBENWHEHUW NPONYCKHOM Ccnocob-
HOCTW KaHana CBA3N Npu MCNoNL30BAHUK
CBEPXWKMPOKONDNOCHBLIX CUMTHAN0R, 3aHW-
MAWWX BEeCb TeparepuoBbin OnanasoH
yactoT (1 Try = 1000 Mu). CoegnHeHwnn
MEX Y HAHOMALUWMHAMW CO CKOPOCTAMK B
HECKONbKO TepabuT B cekyway BnonHe
BO3MOXHBI, HO TONBKO HA PaCCTORHUE
HAMHOro Medbwe metpa. lpaspa, BO
MHOTMX MNEPCNEKTUEHLIX NPWNOXEHWAX
HaHoceTen Bonsblero n He HyxHo. bonee
BAXHO HaWTW CNOCOD yBENWYUTE paanyc
NEACTBUA OTOENLHOro yana ceaawn. Mpo-
nyckHas cnocobHOCTeL kadana B Teparep-
LOBOM [AMana3s’oHe yxXe uccnenyetcs Ha
npegMeT onpeageneHMa ero noTedHuwana.
C To4ku 3penna obecnevyeHms KOMMYHW-
KauuW, yHukanbHbie csoncrtea, Habnmo-
fAeMbIE B HOBbLIX HAHOMaTepuanax, byayT
3afasate TpeboBaHWMA K KOHKDETHBIM
nonocam paguo4acToT, 3aflepxex U nany-
Yaemoi moulHocTi. Bece aTk 3apayv noa-
pasymesanT PyHaamMeHTansHble nameHe-
HWA B TEKYLLEM COCTOAHWK aen B obnact
AHANMTUHECKMX MOAENeA KaHanos, cere-
BblX ApPXUTEKTYP W NPOTOKONOB CBA3MW,
ABNAACE CEePbE3HbIM WCTOYHUKOM AONA
HOBBIX HAYYHBIX MCCNEeQ0BAHMA.

YHukanbHoMm 0CoDEHHOCTBIO Teparep-
LOBOrO AMAanNa3oHa YacToT ABNAETCA MO-
nekynapHas abcopbuna anexTpomMarHiT-
HOro nanyyeHna. 10 3phexT, BO3HUKAKD-
WM NPpY NepeaaYe cnrHana Ha yacrtorax,
GNA3KKUX W PaBHLIX PE30HAHCHBIM 4acTo-
Tam MONEeKyn, KOTOPLIE NOrNOLWAKT 4acTe
IHEPTUKA CUITHANA WM CO3[AI0T LWYM HA ITNX
XE 4acToTax 3a CHET BHYTDEHHEN KMHETK-
yeckon aveprun monexkyn. CnocoBHoCTe
NOrMoWAaTLE MONEKYNoA 3HePrvIo onpeae-
nAeTCA GU3INYECKMMI CBOMCTBAMMW: MO-
NeKynapHbiMKW CBA3AMW, NMPOCTPAHCTBEH-
HOW opueHTaumen w np. B armocdepe
3demnn Hambonobluwvi BKNaAa BHOCKHT ab-
copbuma monexkynamn BOOAHOTO napa.
Ewe ogHon HemanosaxHon npobneMon
ABNASTCA AOCTATOYHO CUNbHOE 3artyxa-
HWE CBEpPXBBICOKOYACTOTHOrO CcurHana
Npwv pacnpocTpadedn ero 8 ceobogHom
NpoCTpaHcTee BO BCe CTopoHul. OgHako
cywecTsyer cnocob mabexate cepbéa-
HbIX MCKaXEeHWIA CUMIrHana, MCNoNb3ys Tak
Ha3slBAEMbIE OKHA NPO3PaAYHOCTW, rae
noTepwn B CBA3W Cc abcopbumen Ha Manbix
M CpeaHux AuUcTaHunsx npeHebpexn-
TENbLHO Mans.l.

Ceronns paspabarwiBaloT HOBoie Me-
XAHM3Mbl CBR3W OANA 3NEKTPOMArHMTHbIX

Al HaHOCeTen, BKmovamowme 8 ceba moayna-

WMIO HA OCHOBE nepenasn QemrocexyHa-
HbIX WMNynscoB. KcTatm, HaHOaHTeHHbI
NO3BONAKDT MCnons3oeaTe B Becnposoa-
HbiX CETHX Ha YWvne He TOoNpKO paguova-
CTOTHBIA, HO W ONTUYECKUHA OWANA30H.
Byayuwive paavoyacToTHbLIe INeKTPOHHbIe

HAHOMOAOYAW MOryT WCNONL30BaTH Cne-
Aylowmue NPoBOASIME HAHOMATEPWans.
cepebpaHbie HaHOYacTUUL, FpaduToBbLIE
HaroTpyOKKM unn rpadeHoBOS NOKPLITUE.

B uwacrtHocTH, Ha ocHose rpadexHa
MOryT ObiTe peann3oBaHbl Tak HasolBae-
Mbie@ NNa3MeHHbIe HaHoaHTeHHbl. He Tak
OABHO wcenenosarenn v3 TexHonoruye-
CKOrg MHCTUTYTa [xopixun NpOAEMOH-
CTPVPOBaNA C NOMOLLBD KOMNBOTEPHOrD
MOOENWUPOBAHWUA NPAHWANMAANBHYIO BO3-
MOXHOCTb CO30aHWA HAHOAHTEHH K3 rpa-
dreHa, C NOMOLLID KOTOPLIX COTHW K ThICS-
Y MEXAHW3IMOB MNKW YCTPOWCTE HAHO- W
MUKPOYPOBHER MOryT obbeMHWTLCA B
elIMHYI0 CeTb C NOMOLLLID BecnpoBoaHon
cucTemMbl CBR3IN, Bo-nepasix, noYemy rpa-
den? NoTomy, 4TO, B OTNWMNME OT Tpagm-
LWMOHHBIX METaANnNoBs, Bpoae Meau unu
cepebpa, rpadeH MOXHO NMPUMEHWTL B
AHTEHHE C ropa3fo MeHbLUMM KONUYecT-
BOM NOABOAWMMOIR 3aHeprun. IT0T addexT
AOCTUraeTcs 3a CYeT WCNOoNb30BaAHWA
NOBEPXHOCTHLIX INEKTPOHHBIX BONH, BO3-
HUKAIOWMX HA NOBEPXHOCTU rpadeHa npwm
onpeaengHHbix YCNOBUAK, KOrga anekTpo-
Hbl Cco3galT konebaHua anekTpu4eckoro
noNA, KOTOpBIE, B CBOK Q4epens, CTaHo-
BATCA WMCTOMHUKOM 3NEKTPOMArHUTHON
BONMHBI, PACNPOCTPAHAIOWENACH MCKNIDYN-
TENEHO NO NOBEPXHOCTHW rpadexHa.
JarHHoe ARNeHME M3IBECTHO Kak Nosepx-
HOCTHas nna3moH-nNoONApUTOHHaGA BONHA
(surface plasmon polariton, SPP), koto-
pas no3sonut rpadeHoBbiM HaHOAHTEeH-
Ham pabotate B HuxkHen obnactu Tepa-
repuosoro pwanasodHa (0,1..10 Tlu).
Kcratn, asanormyidslin adpexkt a meran-
nax (Hanpumep, 30N10Te) NPONCXoaMT Ha
ropaagpo OGonee BbLICOKMX 4acTOTax.
Bnarogaps HOBOW rpadeHoBORA HaHOaH-
TEHHE MOXHD YMEHBLLTL Ha O8a Nopaaka
HACTOTY paguonepenamx yCTPORCTE v
YyMEHbWWTL KONM4ecTeo Tpebywuwencs
ona ee paboTel 3Heprum Ha 4eTbipe
nopsgka. TeopeTwyeckn Teparepuosbii
[1ManasoH, 8 koTopom addekTneHo pabo-
TAKT rpadeHOBLIe HAHODAHTEeHHB!, MOXeT
obecneuynTe Nepenayy JaHHolx B becnpo-
BOAHLIX CETAX CO CKOpPOCTBIO, Ha asa no-
pPROKA NPeBLILLAKILeA CKOPOCTh CYWecT-
BYIOUMX BECNPOBOAHBLIX TEXHONOMA,

B ceowo oyepenb, Nbe3oanexkrpuye-
Ckneé CBOWCTBA HAaHONPOBOAHWKOB W3
OKMCK UMHKE yxe WCNOoNe30BaHe ONA CO3-
OAHWA HAHOreHepaTopos, CNOCOOHbIX
BuipabarteiBaTte INEKTPOIHEPI MO WU NPO-
M3BOOWUTL ANEKTPOMArHWTHLIE BONHbLI B
WHUPOKOM AMana3oHe 4acToT, BKNOo4Yan v
TOT, rae rpageHoBbie HAHOAHTEHHBL NOKa-
3bIBAKDT MaAKCUMAaNbHYID 3P PEKTUBHOCTD.
B xomBuHaumm C rpadpeHOoBbIMA HAHOAH-
TeHHamu nogobHsle HaHOreHepaTopbi
ABNAKTCA 3AKOHYEHHBIM Nepeaauinm
BecnpoBoAHbLIM YCTROWCTBOM, KOTOPOE
Tpebyer coecem HebDonsworo kKonuye-
CTBA AHEpPruy, nonyvyaemon OT IHEepriv
ABMAXEHUA HAHO- WKW MHUKPOMEXaHW3Ma.
MNomumo a710ro, coaganTcA Nnpubopel, Ha-
NPUMEN CEHCOPLI, KOTOPHLIE NUTAXTCA
Gnaropaps mertabonuyeckmm npouec-
cam, NpoTexaLnM B KneTkax.

KcTati, noka wccneposatenn mey-
TainT oD opraHn3auun CBRA3IWM Mexay
HAHOMALIWHAMWU, MCNONL30BaAHKE rpadie-
HOBbIX HAHOAHTEHH B CeTax makpomac-
wraba suirnaguT Bonee npuanekaTenbHo.
He Tak pasHO NPeACTABUTENN KOMMNAHWN
Ericsson Research npepcraBunn nporto-

TAM MAHWATIOPHOD NOAYNPOBOAHWKOBOMD
nEpuemonepenaryMka, KoTopsii MOXer
nepegasats QaHHbe CO CKOPOCTAMK 40
40 MBwut/c Ha qacrortax 141,5...148 I'u,
410 npumepHo B 40 paa GeicTpee ToOro,
yTo cnocobHel obBecne4YynTe TexHONOrum
LTE.

CywecTaeHHbiM  TEXHONOTM4ECKNM
NPOPBIBOM, NO3BONWBLUMM NEpEenTW OT
Teopuu DecnpoBOOMBIX CETeN HA Kpwu-
cranne Kk ux NPakTM4eckon peanuaauuu,
CTano NoOABNEéHWE HEeCKONbKO neT Halan
KOMMNEKCHBIX HAHOAHTEeHH B Buae rpade-
HOBLIX HaHOTPYDOK, KOoTOpwe ansa obec-
NeYeHnA 4YacToOTHOrO MyNsTUNNEKCUPOBa-
HUA CUIMrHANOB MMEIDT Pa3HYID [ANMUHY M,
CneposareneHO, Pe30HAHCHYKD 4acTory.
NonoBHoe peweHwe no3sonset obecne-
YUTH BLIXOL CETER HA 4YWuNe Ha BHeLWHWA
MaKpoypoBeHs. [puyEmM Ha aHanorM4yHsbIx
NPUHLIMNAX MOXHO OpradHn30BaTh M 3NeK-
TpOnNUTaHWe HaHoycTpowncTe. B atom cny-
HAE HAHOAHTEHHLI MOTYT UCNONBL30BATLCA
B KaYecTee BbINPAMNAIDILIMX AHTEHH (pex-
TEHH), B KOTOpLIX pONe BLINPAMWUTENSA
BLINONHAKDT HaAHOTPYDKM C BHEAPEHHBLIM
nedekToM atoMHOW CeTkn. Takne Haso-
CTRYKTYDbLI NO3BONKKDT CO3NABATL aKTHUB-
Hble ycTponcTea, obnapawouwwe B ponon-
HEHWE K YAaCTOTHO-CENEKTUBHBIM W NPO-
CTPaHCTBEHHO-U30WpaTensHbiM CBOWCT-
BAM BO3MOXHOCTHID NOCNEenyLWero
AETEKTUPOBAHWS CUrHana v BblaeneHn|
JHepruK, AOCTATOMHOW ANA NWUTaHWA
HaHOYCTpOWCTEA.

NponyckHan cnocobHOCTL HAHOCETK
3ABMCHUT HE TONbLKO oT cnocoba ee duan-
YECKOW peannaaumn, HO v OT METoQOoB
obpaboTku CUrHanoe, KoTopwmie no3so-
NAIOT YBENWYUTE KONWYECTBO KaHanos
nHpopmaumorHoro obmesa npw coxpa-
HEHWW WWDWUHBLL NONOCHI X NPONYCKAHWE.
B wacTHOCTHM, NO asanorum ¢ MakpoceTa-
MW 1R 3TAX LENEIR NpeanarasTcA TEXHO-
norua mynetu-MIMO (Multipoint Input —
Multipoint Output). C 3toll ueneio B
UeHTpe kpuctanna GopMUpyeTCA aHTeH-
HblA KNacTep ueHTpansHon Ga30B0i cTaH-
UMM — TONONOTUYECKU CTPYKTYPUPOBAH-
Held Habop manopa3amepHbix HaHoTPYOOK.
Bce ocTanbHbie HAHOY3NL (pacnonoxeH-
HbIE Ha TOM XEe KpucTanne) ocHawawTCH
aHTeHHLIMK pewerkamun MIMO, cocraa-
NEeHHBIMK, HANPUMED, U3 AMNONbHLIX Ha-
HoaHTeHH (Mx moxeT ObiTh BOCEMb WNK
Gonsbwe). Mpwu 3TOM QONYCKaeTCA MCNONb-
JOBATHL HAHOAHTEHHB! OAMHAKOBOW ANWHLI,
NOCKONBLKY NPpW MCNONL30BaAHWK METON0B
NPOCTPaHCTBEHHO-BPEMEHHOIO KOAWpo-
BaHua MIMO-curnans He 0BR3aTensHO
pasgensate no yactore. Pabouwih guana-
30H YCTPOWCTBA MOXeT ObiTb MUNNMMET-
POBbiM UK CcyDMUANUMETPOBLIM. Anro-
PUTMWHECKOE peWweHne 3agadn Oexkogwn-
poBaHMA MHDOPMALMKM B TAKOW MYNbTKH-
MIMO-cucteme ynpouwaertca Onaropaps
HEM3IMEHHOCTH KOOPOWHAT aHTeHH W CTa-
BUNLHOCTK YCNOBWUK pacnpoCTpaHeHus
CUIrHaNoB NOA KOPNYCOM MUKPOCXEeMbI,

MOMCK HOBBLIX KOHCTPYKTUBHLIX pelue-
HUA AN peanuiaunmn MHOronons3oea-
Tenscknx cuctem MIMO B cocraee
WiNoC npueBén Kk waee Ucnonb30BaHWA
Taxk Ha3blBAEMbIX NUpaMuaansHux Halo-
BbIX HAHOCTaHuUMA. Ha BepTuKanbHbIX
CTeHKax TakoW HaHonupamwuibl, Hano-
MUHAKLWEeN CcTyneHYaTele nupamMmuibl
ApeBHKX uuBMnu3aumn LedTpansHoW
AMEDWKW, MOXHO PAIMECTWUTE HAHOAH-



TEHHbLI, @ HA FOPWU30OHTANLHBIX NOBEPXHO-
CTAX YCTYNOB — eanHnYHbie BubpaTtopbl.
Onxa obwAan HAaHOAHTeHHA MOoXeT DbiTb
YCTAHOBNEHA HA HECKONbLKO CNOEB HAHO-
YCTPOWCTBA, Kax/lbiil U3 KOTOPLIX pelaeT
ceow 3apavy. duddeperumaums CTpyk-
TYD HAHOPELWETOK NO YPOBHAM NUpamMmm-
Obl gasT BO3MOXHOCTe 23ddexkTUBHO
MCNONB3OBATE KNACTEPHYD TEXHONOrn
GopMUpPOBAHME MHOrMoNoNL3I0oBaTENL-
ckux cuctem MIMO (mynsTn-MIMO) B
coctase WiNoC.

ONA yBenuuYeHns gansHOCTW CBR3N
WiNoC ¢ sHewHummn notpebutensimm
uenecoobpa3Ho WCNONL3OBATE napan-
NencHYK nepefaqy AaHHbIX C NOMOLWBLKD
KNacTepuaaunn pacnpeneneéHHblX Ha Kpu-
cranne Hasocuctem MIMO. B aaeucumo-
CTWU OT AanbHOCTW CBA3WN pa3Mmep knacre-
pa MOXET afanTUBHO M3AMEHATLCA NyTEM
ofObeANHEHWA HECKONbKMX HaHOoCcxem B
oauH nanyyatens. Noxoxee pewexue nNo
APMHLLANY "MaTpewxn” BO3MOXHO W ONS
peanM3aumm OAHOBPEMEHHON MHOro4ac-
TOTHOW CBR3M, NPW 3TOM BEPXHWA YpO-

BEHb HaHocxem oObeaMHEH B OOMH Kna-
CTep, cneaywuwmia noa HAM ypoBeHs — B
apyron v 1. A. Takmm cnocobom dopmn-
PYIOTCH MHOXECTBEHHBIE KNacTepwl, BNoO-
XEHHBIE APYr B ApYra v pasnuyanuwmecs
paboyuM anMana3oHoM HacToT W KOnuye-
creom ObDbeaAnHeHHbIXx Hasocxem. Knac-
Tepul, obpasywowue MIMO-cuctemy,
MOTYT UMETb PA3NMUHYID TONONOMMID, YTO
NO3BONKET MWHUMW3IMPOBATL KpaeBwle
adpdexTsl, CHU3NTL YypoBHW OOKOBBLIX
NenecTkoB Aguarpamm HanpasneHHoCTH M
YMEHbLLUWTL B3aMMHOE BAMAHWE u3ny4aTe-
nen. ns kaxnoro aguanaioHa 4acror
MOXHO €O03[aBaTbt CBOW KOHPWUIypauwo
KNAacTepoB ¥ MX ONTUMaNBHYKD TONONO-
rmo, B wrtore obecneywsBaeTcA CBA3b B
Pa3HbLIX aMana3loHax 4acToT U 8 HeCKONb-
KU CTaHgaprax OaHOBpEMEHHO, 4TO NO3-
BONAET PeWnTe MHOTHE, pasnuyHble nNo
(PYHKLUMOHANBHOMY HA3HAYEHWUIO, 3a0a4n.
K npumepy, MOXHO CoBMEWwaTts GyHkumMm
nepena4qv gaHHex v npuem cursanoe GPS
WK CBA3b C MAkpOypoRHem nmoc bHec-
NPOBOAHOE NWTAHWE 4YWMNa C NOMOLLBLIOD

UccnepoBaHume moonenu YM34

(umpknoTpoH Ha OY m TpaH3ucropax)
A. INETPOB, r. Morunés, benopyccua

OCMOTPUM AONONHWUTENBHO YPOBEHL
WCKaXeHWW W ero cnexTp Ha 4acrore
20 k', oHKM Nokaaadel Ha pue. 6. Cnexrp

rapMoHnK curHana vacroton 20 klMy nony-
YeH NpW BeiXoaHOM Hanpaxennn 20 B,... B
YCTAHOBUBLUEMCH pexume, YyuTwiBan

circlotron_R1984-08_20k-spect CIR

pekTeHHd. Takol noaxon No3sOnNseTr wvc-
NONL30BATL CPABHUTENBHO HU3KO4ACTOT-
HOE M3NY4YeHWe BHYTPW KpucTanna v ynyy-
WUTe 3SHEPreéTUKy pacnpocTpaHeHus
PanuoBONH NPU NepeaaYe NaHHbIx Mexay
YAANEHHBIMW NEepudEepUiHBIMK Yy4aCTKa-
MK YiaNa.

Kak HeTpyaHO BMOeTh, MuelChb pa3spa-
GOTYMKOB B INEKTPOMArHWTHOM 4HacTwu
HAHOCETEN NPOABMHYNACH YXE ADBONLHO
nanexo. OpHaxo He crout 3abeiBarts, 4TO
HAHOCETW MOryT HOopMUpOBaATBCH W Ha
OCHOBE MONEKYNAPHBIX B3aUMOASACTBMIA
MAK, K NPUMEPY, Ha OCHOBE B3aumoaen-
cteua BakTepwia, Han vem Takxe pabo-
TAKDT rpynnel cneuwanncroe. Tam Bynyr
CBOWM MOOENM KaWana, CeTesbie apxuTex-
TYPbl, 4 TAKXE MPUHLMNBLI 11 NPOTOKONL
cCBA3K. M ewe HenaBecTHo, Kakne TexHo-
norvm okaxytca Gonee agpexTUBHLIMK B
Byaywem. B niobom cnyuwae Hago WMeTs B
BUAY, 4TO YenoBe4YecTBO HaxoauTca Ha
O4€Hb paHHen CcTaguu uccnenoBaHun B
obnacTw loNT, w nepea wccnenosaTenamm
NEXWT e MHOMO TpyaHOCTEeN. L

KM (B OCHOBHOM He4YeTHbie). 3enéHbim
noka3ad K, B NPOUSHTAaX C HAKOMNNEHNEM.

OrnBawan cnekTrpa NCKaxeHuid cur-
Hana dactoton 20 kly Ha nepeom Nepwo-
A8 NPU MAMEHEHWW BbIXOOHOTD Hanpaxe-
HuA o1 5 no 20 B,,.. ¢ warom 5 B nokazaHa
Ha puc. 7.

Ecnwn yamtmiBars cnextp ao 80 klu, 1o
OHW HEe npesbilwanT ypoBeHb —70 ab
(0,03 %), xak v ykazaHo asTOPOM B CTaTbe
[5]. Lo knunupoBaHMA ewe paneko, No-
aromy Gnarogaps rmybokoin O0C nckaxe-

29
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cnekTp rapmoruk He Bellwe 80 klMuy, ncka-  HUA Npy Hanpsaxesun curiana 5w 20 B,
Oxonyanme. WMEHME MOXHD DUEeHUTL He Beiwwe 0,015 %.

Havano cm. 8 "Pagwo”, 2018, Ne 7

KpacHbiM NOKa3aHbl OTASNbHBIE FAPMOHW-

NPAaKTUHECKW HEe OTNUYAINTCH. YepHana nu-
HuR oTtoBpaxaer cnexkTp npu 5 B, kopwuy-

)

=

JOMNVd

WINHX3L10MA8E

ni‘olpei@insuod iesoduog
nJ-olpeimjiew (naield wandy

8102 '8 3N OMIVd



A
Tl

SBYKOTEXHUKA

MNpwuém craten: mail@radio.ru
Bonpocwe: consult@radio.ru

PAZIMO Ne 8, 2018

PAAMNO"

10

' i
!

circiotron_R1984-08 20k-spectr CIR V1 A=250m_ 1

B :
20K A0K BFOK BOK 100K 120K 140K
Puc. 7 DBIHD(harm(v(RL)) 20KY100) { (h2)
" circlotron_R1984°D8_IMD_19-20k CIR
15 ..
:
15| -
L : __:
-0 0 4m 08m 12m
V{RL) (V) (Secs)
1- = - L b E | L T T b ki 5 w
1'{.]‘ i I E i i b d J J i i i i r
< ! ' 4 :
il ' 10K 1BK K 1l K 12 K K K b
MV F (H2)
1.0m B 5 B AR T 0 B R R R B EMT 1% 69 3-8 08 Q-1 : ' :
0 #Bmy- SOCSBHEIIU.- . - - . .
0 6mie ;
L 4aim
0 2m
v 0 10 K 18 K 6 W T 42K ) K 58K
1 | <L) r l"'-'i"'.l
L‘I m - - ——— - prp—— b L i Ty rfr&r@rrr" r rrrrr I rrrTTrTrr T rrTrrrrrry T ¥T 77T 19X T rTr
I n-l . . s . " - - 5 x -
i 10K 18 K 2 K 4l K i K il K 5H K
Puc.8 9 HAR F (H2)

Heean — npw 10 B (c paBHbiMW YDOBHAMM
BTOPOR WU TPETEER rapMoMdnk). 3enexan
(15 B) »w temnozenénan (20 B) nuHun
AEMOHCTPUPYIOT Hauwbonbwne YPOBHW
ceabMOA W OeBATon rapmMmoHuk. [lpw
BeiXoOaHOM HanpaxeHun 20 B,.. TpeTed
rapmoHuka so3pacraer go -70 nb. Mox-
HO CKa3aTtbh, 4TO 3TO XOpOoWWiA peaynsrar
ana ycunutens ¢ rnybokoin OOC. Wc-
KAXEHWUS Ha Nepeom nNepuoge npakruye-
CKWN HE OTAN4AKTCH OT NCKAXEHUA B yCTa-
HOBWBLLIEMCSH pexume!

Mocne TOro kak B npouecce pas’snuTua
CXEMOTEXHUKKW yeunutenein paspabor4mnkn
ybeamnuce, 4TO B pAOE CNyYyaes napameTp
K, B ycraHoBuBlIEMCH pexume cnabo kop-
penupyeT C KavyecTBOM 3BYy4aHW\, cTanw
MAMEPATE MHTERPMOAYNALUMOHHBIE NCKAXKE-
HuA (UMW), nanpumep, ons napsl 4yacTor
19 » 20 klu. Ana wccnenyemomn mMopenu
TaKkne UCKaXeHWa NoKaslaHbl Ha puc. B.

UMW nepsoro nopsaka, onpepense-
Mele Ha qactore 1kl UMeKT YpoBeHb
0,3 mB unn 0,0015 % o1 20 B,,., 500 Ny —
¢ yposHem noytn 0,6 mB (ata cyBrapmo-
HMKA WHTEPMOAYNALMKW BO3HMKAET NpPW
HEAOCTATOMHOM EMKOCTW BXOOHOro pas-
nenuTensHoro kosaedcaropa C1). Wymo-

160K 180K

1 6Gm Im

BanR NoOACTABKa CBA3aHa C BpeMeHeM
3aiepxkn PacnNpocTpaHeHus curHana w
MMEET aMNAUTYAY OTAENbHBIX COCTABNS-
wmx ¢ ypossem Bonee 150 mkB. Mpu aTom
HabnwaaeTcs ypoBeHb TPETLEN rAPMOHN-
kv curvanoe 19 klfy v 20 kl'u, pasHbiK
1,6 mB (0,016 % ot 10 B).

Yecunutenam MOLWHOCTH C ABYXTaKT-
HbIM BeIXOOHLIM Kackaaom, paboTaluwmm
B pexume knacca AB, npucylum Tak Ha3el-
BAEMbIE KOMMYTAUWOHHBIE WCKAXEHWSA
(crossover distortion). MocmoTpum Ha
rpadpukax puc. 9, 4T0 OHW npepacras-
nAawT coboin B pgadHOm  ycunuTene,
MamepexHns nposeagHbl C NOMOLLLID BUp-
TyaneHoro npubopa v no meroguke,
KOTOpble onucadel B [6]. Ha exog ycunm-
TENA NOAAETCA ABYXTOHANBHLIA CUrHan c
vactoramm 100 Ny w 20 k' B COOTHOWE-
HIKU amnanTyg 3:2 Tak, 41obsl amnanTyaa
CYMMapHOro curLana He npessiliana
HOMWHANBHOW YYBCTBUTENLHOCTW YCUNK-
Tens. BupryaneHelit npubop npeacras-
nAeT pexextopHold Gunetp Ha 100 Ny w
20 k. Ero nogkno4aT K Boixoay ycum-
nMTena napannensHO Harpyake. B pe-
ayneTare Ha Bbixoge npubopa wmeem
NPOAYKTHI MCKAXEHWA.

100 K

100 K

Ffd K

B2 K O K

Ha sepxHen ocumnnorpaMme nokasad
asyx4actoTHein curHan (100 My v 20 xlMu)
Ha Beixoge ycwnutens. Bropas ocumnno-
rpaMma nokassiBaeT NPOoAYKTbl MCKaxe-
HWA. Ha TpeTeen ocunnnorpaMmmMe nokasa-
Hibl NPOLYKTE WCKaAXEHWA Ha BEPLWHAX
ATOro ABYX4acTOTHOrO CUrHana (Ha otTpes-
ke Bpemenn ot 124 po 126 mc), T e.
nckaxeHua curHana 20 klMu. Mx amnnunty-
Aa He npessiwaet 1 mB npu amnnutyge
BeixoaHoro curHana 10B  wactoton
20 klMu.

Ha seTBepTon ocunnnorpamMme BUaHb
ABHO BbipaXEHHbIE KOMMYTaLUMOHHbLIE
nekaxeHna (ydactok ot 14,9 no 15,1 mc)
npyu nNepexofe ABYX4acTOTHOroO cwurHana
yepes HoNb. fonyDeIMK NTUHUAMK BeIOENEeH
y4acToOk NPOXOXAEHWA CurHana 4epeas
HOMb, HO KOMMYTALWOHHBIE WCKAaKeHWR
NPOABNAIOTCA U B NpuUrpaduydbix obnac-
TAX,

B page cneundwmrkauwin va OY npueo-
auTcA napameTp Propagation Delay
(3apepxka pacnpoctpaxenuns). lNpose-
AeéM TeCcT AAaHHOro ycunuTena Ha 3aa-
nepxky. Ha puc. 10 nokasaH HavanbHLIA
y4acTOK nepeoro nepuopga Bypcrta cur-
Hana yactotoin 20 kly (kpacH.). 3pechk
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KOMMYTAUHOHHbIE MCKaMEHNA

HO YBUETE Ha YyYaCTKe Bbix0aa Ha
YCTaHOBUBILMWCH pexXum 3ary-

1.0

1.0 : Ih_

circiptron R1984-08 PDetay 11u.CIR

xawowwe koneGaHua wnu cywe-
CTBEHHYIO 3ahepxkKy B Havane.
Takow apdexT umeeT MecTo Yalle
BCEro B YCUNWTENAX C ABYXNONKC-
HOW KOpPeKuuen,

Npu ycunenun nunoobpaanoro
curHana AuHaMu4ecKue wcxaxe-
HUA BO3HMKAKT KaXAbi pas npu
CMEHE 3HaKa NPOW3BOAHOW Ha-
NPRXEeHWA, T. . nBaxns 3a ne-
puog. M 3T UCKaxeHns BO MHO-
rOM 3aBUCAT OT BPEMEHW 3a0epx-
KW CUrHana, ot xapakrepa swixoaa
Ha YCTaHOBUBLUYIOCA 3a0epxKy, eé
ONWTEeNBHOCTh. Ha BepuwwHax
NUNGl NPOM3BOAHAR HANPAXEHWA
MEHRAET 3HaK, U WUCKaAXEeHWR Bep-
LUMHB! BO3HWKAKOT BHOBbL. JTOT BU,
MCKAXEHWMMA MOXET BbIABNATLCH
npW TecTax Ha wWwymononobHbixX
CUrHanax M Ha MHOrOTOHANbHBLIX.
3amMeTum, 4TO WCNoNL3oBaHwe B
Tecrax NPAMOYrofnbHbIX CUIrHanos
C kpyToiMmu dpoHTamu Tpebyer
BLICOKOW CKOpPOCTW HapacTaHus,
MTO, B OOLWEeM-TO, K yCUNEeHWID 3BY-

01 :
a9 Hu 100

20 095*v(in)
Puc. 10

20.095%(in-d)

NOKa3aHol NPUBEAEHHLIE K BbIXOAHOMY
YPOBHIO BXOAHOW CWrHan (YepH.) v 3anep-
XAHHLIW (CUH.) Ha BpEeMA pacnpocrpaHe-
HWH, OHO pasHo 181 HC. DopmuposaHue
BLIXOAHOrO curHana npowucxoaut 6e3
konebarensHOro NPouecca, YTo xapaxkre-
pyUayeT A0CTaTO4YHbIA 3anac yCToM4wBo-
CTWU K CaMOBO3BYXAEHWIO.

102U

10 4u 10 &u

viRL )y 20m\ I (Secs)

Mnowankt NCKPUBNEHHOND TREYIONLHK-
Ka Mexay KpacHoW W CUHEeW NUHWAMWK
MOXHO PACCMATPUBE T KaK WHTET PanbHy K
ownbky, KOTOpas xapakTepu3yer ouHamm-
yeckme nckaxenwsn. OHa xe oTeedaer 3a
WYMOBYI0 NOACTABKY NPWU WIMEPEHUK
MMW w» 3a cnexkTp rapMoHWK Ha Nepeom
nepuwose. B HEeKOTOPbIX YCUNUTENAX MOX-

KOBbIX CMIHANOEB OTHOLUEHWA He
UMeeT, NpUMep ToMy — XopoLune
YM34 Be3 O0C, mmeowme nono-
cy 4acrvor 20...20000Ty Ges
AaMETHONo cnana youneHuws,
Hawbonee npocto (v Harmaa-
HO) BBIABNAKOTCA HENWHENHOCTU amnnu-
TYOAHOW XapakTepucTtukn Ha nunoobpa3s-
HOM CUrHane, NoKasaHHom Ha pue. 11,
Ecnu naeansHbit nunoobpasHblid curHan
wactoton 10 klNy (BepxHaa ocuunnorpam-
Ma) npeasapuTensHo NponycTuTe 4Y4epe3
Tunoson dwnetp HY ¢ vactotol cpeaa
160 kM'y W NPUBECTH €ro K BLIXOAHOMY

10 Bu

VANHX3LONASGE
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1000 1s0u

Puc. 11 20 005 w(in-d)-v(RL)

nyTéM 3anep¥kn Ha BpPEMA pacnpocTpa-
HeHua (181 HC) u ymMHOXEeHueM Ha K, TO
NOABNAETCH BO3IMOXHOCTE CPaBHEHWA
Takoro pedepeHcHoro curHana amnnnTy-
non 20 B, C BoiXOOHBIM CUIHANOM YyCUNKn-
TENs, NOKA3aHHOM Ha BTOPOW ocuwnno-
rpamme. Cratvyeckyld HenuHenHoCTb
aMNNNTYOHOW XapakTepucTukuM B NPAMOM

250u 300U
T (Secs)

CPaBHEHMKW 3TUX HANDXEHHLIX CUrHaNoe
MOXHO OBHApPYXUTL TONBKO Ha OTHOCK-
TeneHo GONbLLWIOW amMnnuTyae curLana v
ABHbLIX WCKaXEHWAX QOpPMbl (NUHEWHOD-
CTu), KOraa KO3PPUUMEHT rapMOHKUK Npe-
BbILUABT HECKONLKD NPOUEHTOB. Ho ecnm
Ha 3KPaH BLIBECTW PA3HOCTL MEXIY BXOA-
HbiM W BbIXOAHbIM CWrHanamw, T0 Ha

TpeTLen ocuunnorpamMe B waeane aon-
XEH NONYYUTHCA YUCThIN MeaHap C aMmnnn-
TYAO0W, 3aBucaluen ot 3anepxku. B peans-
HOCTYU HabmoaawTca 3rnbsl U 3aTAHYTLI
GpoHTH Meawapa, oTpaxanwue Henw-
HEHHOCTE aMNNUTYAHON XapaKkTepucTukn,
Yereepras ocumnnorpamma — peaynsrar
BLIYUTAHWA BbIXOAHOMO HANPAXEHWA Wa

circiolron_R1984-08_OPS5-working CIR V1 A=0 .12
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pedepenHcHoro. B waeansHoM cny4ae
AON¥HA MONYYUTLCA NPOCTO NPAMas nu-
HUA, HO aMnnuTyfla 3Toro PasHoOCTHOro
curHana pocruraer 20 mB. M apeck, no-
MUMO CTATUYHECKON HENWUHEMHOCTH, MOX-
HO OOHApPYXWTL M AMHAMUWYECKYKD, Co3aa-
OLLYIO AMHAMWYECKWE UCKaXEHWA Ha Bep-
WwuHax nunoobpaaHoro curHana ¢ amnnm-
Tyaon npumepHo 10 mB, a ato npumepHo
0,05 %, 4TO NpeBLILABT NCKAXEHUR CUHY-
couwpansHoro cureana wsacroronm 10 xly
(cm. puc. 5). MHamunyeckue UCKaxeHus
NPOSBNAKDTCA B BUAE 3uraaroobpasHeix
KPUBLIX Ha BeplunHax nunoobpasaHoro
curHana.

Ha pwmc. 12 noka3adsl HanpsxXeHus u
TOKM B KOHTPONbHBIX Todkax. M3 atoro
PUCYHKA NOHATHO, Kak paboTanT TpaHanc-
TOPLI BbIXOAHOTO Kackana e knacce AB. B
OTCYTCTEBWE BXOOAHOMO CUrHana Hanpsxe-
HWA HA BbLIXOAAX NNeY PasBHbl HYMO, a B
KOHTPONbHLIX ToYkax K1, K2 pasHel Hanpsa-
KEHUIO W30NMPOBAHHBIX UCTOYHWKOB MNK-
TaHwA. Mpur BxogHom Hanpaxennun 1,2 B,
u K, = 20 Ha Harpyake nony4aerTcs amnnm-

Tyaa 24 B — verseprans ocuwnnorpamma.
W3 BTOpOon OoCuUMNNOrpamMmel BMAHO, 4TO
HanpaRxXeHus Ha sbixonax nney BK (Ha
Harpyake) noeTopalT HanpaxeHua Ha
Boixoaax apawnsepos (QY). BubpaHhuiin
TOK NOKOA MOLWHBLIX TPAH3IUCTOROB ANA
knacca AB (150 mA) ssnnetcs kxomnpo-
MWUCCHBIM ANA AOCTUXEHWA IKOHOMWYHOC-
TR NPW MANLIX HENWHEAHBIX WCKaXEHUAX,
MasecTHo, 4To Ans knacca AB cywecrteyeTr
BNOMNHE ONPEeNeneéHHLIA TOK NOKOS, Npw!
KOTOPOM BHOCHMMbIE WCKaXKeHWHs MUHW-
ManbHbi,

Hexkortopueie paspaboTyvku npuaanT
HEMano BHUMaHua NPoueccy Knunuposa-
HMA, OTpaxénHHomy Ha pwmc. 13, rae
noKazaHsl ocuMnnorpaMmsl  cursHana
yactoron 20 klNy Ha seIxOAe Npu A0CTK-
HKEHWW 3aMETHOINo OrpaHUYeHuR amnnu-
Tyas. BuaHo, YyTO BeIXOQ CUrHana w3 kKnu-
NMUMPOBAHWA HOCWUT HEYCTOWYMBLIN Xapak-
Tep.

Ouenky cTabunbHOCTW BbIXOAHOIO CO-
npotuenedwa YM34 v ero wamepexHue
unniocTpupyer puc. 14,

310 MaMepeHve npoaenaeM noaaqen
CMIrHana Ha BbiX0 yCUNuTens Yepes peau-
CTOP, COOTBETCTBYHLWMA HOMWHANBHOMY
CONPOTUBNEHWIO HArpyakn. AnA artoro mec-
NONL3yeM reHeparop C BbIXOA4OM, M30nu-
pPOBaHHLIM OT 0BLWero NPoBoAA, HaNpsXe-
Huem 20 B,. vactoron 20 klu, Beixopn
KOTOPOro BKMOYEH NOCNefoBarensHo C
Harpy3kon. Boinensemoe mexay Toukamm
out-1 1 out-2 Hanpaxexune obycnosneHo
KOHEYHBLIM 3HAYEHWEM BbIXOAHOIO CONpo-
TUBNEHWA YCUNUTENSA, KOTOPOE MOXHO
NOACHMTATL NO M3BECTHOW dopmyne

Rout = RL<Vout/(Vin — Vout),

Ona curiana vacroton 100 Ny Beixoa-
HOE CONpPOTHUBNEHWEe YCWNWTEeNnA pacc4u-
ThiE3EM MO OCTATOYHOMY HaNpPaxXeHuo (Ha
BepxHem rpaduxe).

Rout (100 Mu) = 8 x 0,0002/(20 -
- 0,0002) =0,0016,/20 = 0,00008 Om.

MoHATHO, 4TO 3TO pacYeTHOE 3HaAYEeHWe
ANA MOAENW YCUNWUTENS.

MonobHolie MaMEepPeHnA U BbiYWCNEHWA
npowasoauMm Ha YactoTte curHana 20 kly
(HWXHWA rpadmk):
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Roul (20 xlw) = 8 x 0,04/(20 - 0,04) =
=0,32/19,96 = 0,016 Om.

Buxoanoe conpoTtyveneHwe B8 nonoce
34 namennertca B 200 pa3a, HO Tak Kaxk oHo
OYeHb Mano, TO HEe MOXET 0KaadulBdTb
kakoe-nubo sBnuaHue Ha Harpyaky. Habmo-
AdaemMbie NpoBanbl Ha BEPLWLWHAX CUHYCOW-
Aasl (v Ha 100 My, v wa 20 xly) cooTeeTCT-
BYIOT YMEHBLUIEHUIO BBIXOAHOMO CONPOTUB-
nexus B obnacrtn aktueHon pabote obowx
nnNe4 NBYXTAKTHOro kackana, oHw oby-
CNOBNEHB KOMMYTAUMOHHBIMWA NpOLECcCa-
MW, HO peakuwn ycunutena no netne O0C
uMmeeT Gasosyid 3anepxky OTHOCUTENLHO
curiana redepartopa okono 90 rpaa.
(cm. @YX Ha puc. 2).

MpecnosyTein geMnuur-gakTop Ha HY
ana warpyakm 8 Om pocturaer 100000,
ONATL Xe B moaenu!

Noagoas UTOrKM, MOXHO CaenaTte cne-
OYIOLWKWE BeIBOObI:

1. OnepaumorHbiin yeunutens K140Y411
(LM318), or kortoporo 3asucur BeiCTpo-
AEACTBUE ApanBepoB, @ COOTHETCTEEHHO
M BPpEMS 340EPXKKM, ABHO YCTapen, HoiHe
BCTb BOAMOXHOCTL 3aMeHWTh ero Bonee
BLICTPOAEHCTBYIOWMM.

2. BoixoaHele kackans OY npu Heno-
CTATOMHOM KO3 DULMEHTE nepenaqun
Toka Da3w cocraBHeix TpaHawcropos BK
MOryT neperpyxartsca, noatomy BK no-
Ne3Ho AONONHWTL eLWE OAHOW CTYNEeHLIO
noeTopuTena Ao obpa3zosaHua "TPOWKKU™
HapnuHrTona.

3. Bo wnabBexaHue 3aBUCUMMOCTH OT
UMnNeaaHca MCTOMHMKA CUrHana, Ha Bxoae
yeunutena uenecoobpasHo pobaBnTe
BydepHuit kackan ¢ OGLICTPOAEWNCTBYIO-
wimm QY.

4. EMKOCTb BXOAHOr0 KOHAEHcatopa
HEeAOCTATOYHO BENWKa, UMEHHO OHA BUHO-
BaTa B NOBLILEHWW YPOBHA WCKAXEHWA HA
yacrotax Huxe 3 kl'u.

5. B ycunutene HeT noactponkm Ba-
NaHca Nne4y, 1 ee He CNOXHO BBECTW.

6. Muranne atoro YM3Y uenecoob-
Pa3Ho BbLINOMNHATL OT CTabNU3anpoBaHHO-
ro Gnoka nutaHws, 4T0BB COXpPaHWTL
OTHOCUTENLHO BbLICOKME Napamerpbl YyCu-
NUTENA MOLLUHOCTH, NONYYEHHBIE HA MO/ e-
nv 6e3a oueHkn BNUAHKWA BNoka NUTaHWe.

NUTEPATYPA

6. Nerpos A. BuptyansHbil npubop ans
M3MEPEHUA KOMMYTAUWOHHBIX MCKAXEeHNA you-
niTenen. — Panwoamartop, 2018, Ne 1, 2

CBETOOMOAOHLIE NAMMNbI, CBE-
TUNBHWUKKW N BCE TAKOE...
www.new-technik.ru

NeyarHeie nnatel, HA0OPLI U MOAYNK
Nawuzap, DJ200, Muunamn.

www.zwuk-serwis.narod2.ru

SDR npuémMHuKn 1 akceccyapbl:
www.radiospy.ru
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PaspabarteiBas 370 yCTPOHCTBO, @BTOP CTPEMWIICA MAKCHMAaNbHO
npubnNN3nNTs NEepemMeHHbIn Pe3ncTop perynnposKku rpoMKOCTH K
sxonqy YM34, oprann3osas ynpasneHne UM C NOMOLYbI0 BbIHECEHHO -
ro Ha nepegHIol naHens 3IHKkogepa n uNdpPoByrw MHAWKALMIO NONO-
xenuna perynaropa. Bpawaer nepemMeHHbIA PE3NCTOP cCepBonpuBosg
AN\ asnamMogenen, ynpasnaemMbli MUKPDOKOHTPONNEPHLIM Moaynem
Arduino Uno. lMpeaycMoTpeH Takxe penernHblin KOMMYTarop ayauo-
BXO40B, MO3BONAOWMA nMoovYepeénqHo nogxknmwo4ars kK YM34Y nare
HUCTOYHUKOB cTepeoPOoHNYEeCKMX 3BYKOBbIX curHanos. U Hakoneu,
npegycmMorTpeHsl nogkmovyeHne x YM34Y u nonnoe orknwyeHue or
HEro rpoMKoOroBOpHUTENIEN C NOMOLULIO pene.

CTpOWCTBO coBpaHo B OCHOBHOM M3

FOTOBLIX 23NEKTPOHHBLIX MOAYNen,
NpuoOpPeTEeHHbIX B UHTEpHEeT-Marasm-
Hax. OHM agwesb, UMelT Hebonelwe
paamepbl W NpUBNekarenbHbl ANA Cca-
MOCTORTENbHOND W3roTOBNEHWA pas-
NUYHBIX KOHCTPYKUWW. lpeanaraemoe
YCTPOWCTBO MOXET OuiTe BCTPOEHO B
rOTOBLIA UNW BHOBL W3rotasnueaemMbiv
cTepeo- wnn moHodoHnyseckuin YM3Y
HE3ABWCKMMO OT Ero Knacca v 3NemMeHT-
HOW Ba3abl (namnsl, TPAH3IUCTOPLI WNK
MHTErpanbHele MUKpocxembl). K Bxoay
YCUNTMTENA HYXHO NOAKNIOYWTH BCEro
OOWH 3NEMEHT — CABOEHHbLIA NEpeMeH-
HbiA PE3WCTOP, C BANOM KOTOPOro Yepes

npocTeruyo 3ybyatyio nepepady co-
eAWHEH CcepBONpWBOA ANA NEeTamumx
Moaenen,

Ha nepenHel naHeny YCUnuTens mnu
B apyrom ynoBHOM MECTE HYyXHO paa3-
MECTWTb WHKPEMEHTHBLIN 3HKOAEP, PYHY-
Ka ynpasneHwa KOToOpbiM OAHOBPEMEH-
HO CNYXWUT KHONKOW NOAKMOYMEHWA—OT-
KNIOHYEHWA FPOMKOroBopuTenesn, ewe
OHY KHONKY ANA NepeKninYeHna X008
W CBETOAMOAHBIA YEeThIPEeXpa3paiHbIn
LN POBON MHAWKATOP.

MNpyv  BKNKOYEHWW  YCWIUTENA B
TPEeTLEM (kpanHem npasom) pa3spsage
MHAWMKATOPa  3aropuTcs undpa 5
(puc. 1). 310 o3axavaerT, 4to Bxoa YM3Y
COEIMHEH C NATHIM AyAMOBXOAOM KOM-
MyTaTopa. Haxumas Ha KHONKY, MOXHO
nepeknioynTe BXxoa YM34 Ha mobon w3
NATH BXONOB KOMMyTaropa. Yepea S5c
nocne BKNIYEHWA NMATAHWA BO BTOPOM
paspaae MHAWKATOpa 3aropuTcR 3Hak

MWUHYC, nNokKa3wBan, 410 cpabortanw
pene, NoaKnYanwue K soixogam YM34
rpomMkorosoputenn, OTKNIOYMTE UX MOX-
HO HEXKATHEM Ha PYYKY 3HKOAEpa, Npu
ATOM 3HAK MWUHYC Ha MHOWKATOPE norac-
HET.

ONs nameHeHns rpoMKocT Heobxo-
AUMO NOBEPHYTE PY4YKy 3HKOAEepa no
Yacoson ctpenke (rpomkocTts Gonbwe)
WNK NPOTHE HEee (rPOMKOCTb MEHbLUE).
Yocnosueld yposeHs rpomkoctun byaer
0T0OpaxeH B HyNesom (kpanHem nesom)
W NEPBOM pa3paaax nHaukatopa. MuHn-
ManbHOW TrpPOMKOCTW COOTBETCTBYEeT
qucno 0, makcumaneHon — sucno 90,
4YTO COOTBETCTBYEeT NpuBNUaUTensHOo
yeTuwpem oboporam pyyskn 24-noawv-
UWMOHHOIro 2Hkopaepa. B nporpamme
moayna Arduino Uno NpWHATHEI MEpPbI,
npefoTepawanwmne BuiXo 3a atu npe-
ABnNkl NPpW BPaWeHu pyykw aHkoaepa B
noBoM HanpasneHuI.

B 3asMcuMOCTW OT yNpasnfowWwero
BO3AEACTBHMA (ANMTENLHOCTW YNPAaBNAK-

Pwuc. 2
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Wero wvwmnynsca) Ban cepsonpusoja
MOXET 3aHMMATL YIMOBLIE NONOXEHWA B
unTepeane ot 0° go 180°. Nockonbky ans
M3MEHEHWUSA FTPOMKOCTY OT MUHUMAaNbLHOW
[0 MakcuMansHoOW Ban NepemMeHHOoro
pe3ucTopa HYXHO NoBEPHYTL Npubnuan-
TensHo Ha 3007, o6a Bana aonxHb! ObITL
coeauHens 3ybuatoil nepepasen ual
KONec ¢ oTHoweHwem 4ucna 3ybwes
okono 2:1. Bonswee koneco Haca-
XWBAKOT Ha Ban CepBONPUBOaa, 8 MEeHb-
lee — Ha Ban NepemMeHHoro pesucropa.
A HaWen NoAXOARLIME KONECa B CTAPOM
MpPUHTEPE.

MNpw cbBopke 3TOoro MexaHuama
(puc. 2) nozaboreTeck o ToMm, 4To6bI NpK
HYNEBOM NONOXEHWW BANA CEPBONPUBO-

Aa nepemMeHHbin peaucTop Haxoauncs B
NONOXEHWKW MUHUMANBHOW rpomkocTr. C
NOBOPOTOM Bana 3HkoAepa B CTOPOHY
yrna 180" rpoMkoCTe AOMKHAE YBENW4K-
BatecA. 3ybuyaTtoie koneca A0NXHbl BbITh
COCTRIKOBAHL € Hebonbwwum ngToM,
YTOOB! MCKNIOYUTh 3AKNUHUBAHWE.,

Cxema perynatopa-KkoMmmytartopa
npencraaneda Ha puc. 3. B Hém npume-
HEHbL Chneaywwwe roToBEble Y3nel W
MOLYNK:

A1 — moayns Arduino Uno. On nony-
Yaer nuraHwe ot moayna A4, c Beixona
KOTOpPOro Hanpaxedve +12 B nogaHo Ha
eeison Vin moaynsa Arduino Uno. Ho mox-
HO NOAETE 8ro U Ha rHe3a0 BHELUHero Nu-
TAHWA 3Toro moayna. Hanpaxewwe +5 B

o1 nMeLwerocs B moayne Al crabunuaa-
TOpa WCNONL30BAHO ANA NWUTAHWMA OC-
TanbHbiX Y3N0B perynaropa-koMMyTaTo-
pa.

A2, A3 — monynu ¢ asyma pene SRD-
05VDC-SL kaxabii v yanamu ynpasneHus
WM (puc. 4). BMecTo HUX MOXHO wC-
nonL3osare umewwmecs 8 YM3Y4 pene
OTKNIONEHWST TPOMKOrOBOpUTENEH, NpW-
MEHWEB LONA YNpasneHWs WMWK  Yy3nbl,
noaobHeie cobpaHHbIM Ha TpaH3ucTopax
VT1—=VT5. Ctout 3ametntb, 4TO HWU3IKWK
NOrv4ecKkuin ypoBEeHb CUrHanos mMoayns
Al, ynpasnsowmx moaynamu A2 u A3,
COOTRETCTBYET BKNIOYEHHOMY COCTOAHWIO
X PENe, a BLICOKUIA — BbIKNIDYEHHOMY,

A4 — moaynb NOHUMXAKOWero npe-
ofipa3oBartens HaANpPAXEHWUA Ha MUK-
pocxeme LM2596. On cnocoben pabo-
TaTe NPW BXOAHOM HaNpPAXeHuw o1
HECKONBKO NPEBLILIAIWErO YyCTAHOBNEH-
HOoe BoixoaHoe no 40 B. Ero exoa MOXHO
NOAKNIOYUTL K BbIXOAY WMELWerocsa B
YM34 wuctoudHmka NNocoBOro HanpRxe-
HWA NUTaHWA, aaxe HectabunuawposaH-
HOMO, HO NEXALero 8 yka3aHHoOM UHTEp-
gane. OpHakKo 8 MCNONL3YKD OTAENLHLIW
MCTOMHMK NMUTaHWA HanpsaxeHuem 14 B m
MOLLHOCTbI0O 28 BT o7 oTCcnyxXuBwero
CBOW CpoK ckanepa. BoixogHoe Hanpaxe-
HUE MOAYNA Ad HYXHO BULE A0 NOAKMIOYE -
HWA Harpy3kw YCTAaHOBUTL pPAaBHbLIM
12,0x0,1 B wmeolwiummca B HEM noa-
CTPOEYHbIM PEAVWCTOPOM. JTD Hanpaxe-
Hue Tpebyerca Ans nuTadua Moayna Al v
pene KS—K9.

HG1 — yertnipéxpaspaaHblil cemuane-
MEHTHLIA CBeTOAWOAHLIA WHAWKATOP C
koHuTpOonnepom TM1637. Takue wHauka-
Topb OLIBAKOT XENTOr0, KPACHOIo WU 3ene-
HOrMO CBEYEHWA,

M1 — cepeonpweog SGS0 — pnnm
asmamogenn, erc MOXHO 3aMEHWUTb
nioBeiM ApyrumM aBMaMmofenbHbiM, passn-
BALWMM MOMEHT BpPalleHUA HE MEeHee
1,5 Krc-cm.

S1 — ankopep YT2004Y, umeowmn
24 wara Ha 060opoT, C AONONHUTENbHBIMMK
KOHTAaKTamu, 2aMbiKanWnuMUca npu
HAXATUKM HA ero pyyky. EChu B ncnone-
IYEMOM 3HKOOEpe Takux KOHTaKTOB HEeT,
BMECTO HUX MOXHO NPUMEHUTb OTAeNb-
HYIKO kKHONKy Be3 dwkcaumm B HaxaTom
COCTOAHWMN,

Crketi VOLUME_REGULATOR.INO Hyx-
HO Tpascnuposarte B cpene Arduino IDE v
peaynetar aarpyanute 8 moaynes Arduino
Uno 4epea uMmernwumica Ha Hém USB-
pa3wém. Ckety ucnoneayer Tpm Bubnuo-
Tekm: TM1637 — ana pabote ¢ MHAKKA-
TOpOM C koWTpOonnepom TMI1637,
RotaryEncoder — ona paboThl C 3HkKOAE-
poMm w» Servo ana paboTw ¢ cepeonpuMBeo-
aom. 3ror ckety u Bubnuorekw npuno-
MeHbl K cTaThe, B cketye uMenTcs Nnoa-
pofHble KOMMEHTaPHUK, NONL3YACL KOTO-
peiMK, MOXHO pa3obparkca B ero pabo-
Te.

MNpwu 3anycke cket4a Ha MCNonHeHue
ero ¢pyHkuma setup() npon3soauT cne-
AYIOWWE OCHOBHBIE onepaunu;

myservo.attach(8) — ycranasnuseaer,
HTO MMNYNBCH YNPaBNEHUA CEPBONPUBO-
nom cneayer GopMupoBare Ha BeixoAae
D8 monyns;

tm1637.set(4) — ycranasnueaer
HAa4YanbHyK APKOCTL WHAKMKaATOpa 4.
JToT NnapaMmeTp MOXHO wameHaTe ot 0
ao 7,

WINHX3LONA8E
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myservo.write{0) — 3apaér HavanbHoe
NONoOXeHwe Bana cepsonpueoga. 3710
AHAYEHME YKa3bIBAOT B YrNOBbLIX rpany-
cax, 0° coorBercTByer MWUHWMAaNbHOW
FPOMKOCTM.

Nockoneky N0 BENIO4YEHUA NUTAHUSK
NONOXEHWE Bana Cepsonpweaoaa mMorno
ObiTe NOBLIM, ANA YCTAHOBKW €ro nocne

Puc. 5

BKNIOYEHWA B MCXOAHOE Hynesoe nono-
®eHue Tpefyerca HeKOTOpPOE BPEeMA,
Hro0b wabexarts KpParkoBpeMeHHoro
CNUWKOM rpoMkoro 3eyvanma YM34 e
ATOM OTPE3KE BPEMEHW, B CKeT4e npe-
AyCMOTpEHa 3afepxka NoAKNOYEHWS
rpomkorosoputened wa 5 c. OWa xe
no3asonser wabexare WEeNYkKoB B rPoOmM-
KOroOBOPWUTENAX, CONPOBOXAAIDLLNX
BRKHEHWE.,

Cpaay nocne noaayv NUTaHWA C BXO-
nom YM34 Byaner coeguHeH exon 5 kom-
myraropa, 9ro obecneynpaer KoMmanaa
digitalWrite (pin6, HIGH), rae koHcTaHTa
pIinG umeeT 3HaveHue 5, 4TO COOTBETCT-
BYET HOMEPY AWCKRETHOro Bbixoaa
Mmoayna Al, ynpaenawLwero TpaH3McTo-
pom VTS5 1 pene K9.

Komanpa tm1637.display(3, 5) oro-
Gpaxaert B TPETLEM pa3pAae MHAWKaTOo-
pa uwdpy 5 Komanwpna myservo.
write{newPos*2) sanaér cepsonpusoay
nONOXEeHWe ero B\sana B8 rpaaycax.
Nockoneky OHO MOXET HaxoAWUTLCH B
uHTepeane 0—180°, a aHayeHue nepe-
MEHHOW newPos, KOTOPOEe CYNTLIBAETCSH
C aHKOAEpa 1 OToDpaxaeTca Ha MHAKWKA-
Tope, nexut B watepsane 0—90° ero
APWXOOWMTCA YMHOXWTE Ha ABa.

Nepemexnnan flag vxodi copepxut
YWCNO, Ha eAWHWLY MEeHbluee HomMepa
BKNIOYEHHOro ayavoexona. lNpw xaxoom
Haxatuu Ha kHonky SB1 nporpamma
yBEeNWYWMBaET ero Ha efuHuuy, 3arem
BKNWOYaeT T0 ua pene K5—K9, kotopoe
noaknyaer Kk YM34Y HyxHbid ayauno-
BXOA4, @ BCE OCTaNbHble pene wa 4Yucna
YINOMAHYTEIX Boiknwyaer. Ecnu kHONKa
SB1 waxara, korpa flag_vxodi ==
(BKNOYEH BXOA 5), TO NEpeMeHHOR
flag_vxodi npwceoeHo 3HauveHue 0 w
BKMOYEH BxONO 1.

B ckerye uMeiTCR KOMMEHTaPUU,
NO3BONAIOWKME NyYLLe NOHATL ero pabo-
TY ¥ HA3HAYEHUE NEepPeMEHHbIX,

NokynHeie mopgynu yoobBHeim obpa-
30M paaMeweHw 8 kopnyce YM3Y4. Yaen
KOMMYTETOpa BXOA0B Ha TpaH3UCTOpax
VIT1—VT5 w pene K5—K39 cobGpaH

HABECHBIM MOHTAXOM Ha MAKeTHOW
nnare paamepamu 50x70 mm (puc. 3).
Bce y3ne coeguHensl mexay cobon
MOHTaXHbIMKU Npoeoaamv. CoeanHeHns
CABOEHHOIro nNepeMeHHoro peavwcropa
R1 ¢ xkommyTatopom v exogamu YM3Y
BHINONHEHL IKPAHWPOBAHHBIMK NPOBO-
aamu. Nx akpadHusie onnétkn chenyer
coeauHnTL € 0OWwMM npo-
BOOAOM TONbKD HWa nnate
KoMMyTatopa u sbnuaun or
BXOA0B NEBOro W NPasoro
kaHanos YM3H. Mpw
BCTpaweanMu perynatopa
B rotoeuin YM34 nepe-
MEHHBIK peaucTtop RI1,
NOCTOAKKHBLIA peauctop R2
u kongencatop C2 moxHo
pasmecTuTte Ha Hebonb-
oM ne4YyaTtHoWnW nnarve,
noka3zaHHon Ha pmc. 6.

B ycrpohicTtee npw-
MEHEHbL DPE3UCTOPL W
KOHABHCATOPL! Kak oTe4e-
CTBEHHOro, Tak # uUm-
NOPTHOro NPoOW3BoACTBA,
CABOEHHLIA NEepeMEeHHbIA
peaunctop R1 — RK097-B,
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RK1233G1-B. Bmecto TpaH3ncTOpoB
KT3117A nopoigyr niobbie TpaH3ucTo-
pol cepuia KT3102, KT315 wnn apyrve
ManomOLLHLIE CTPYKTYpPsl n-p-n. 3a-
meHa awopoe KA5226 B paccwmar-
pusaemom cny4ae — 1N4148 wunw
1N4001,

JHkonep YT2004Y MOXHO 3aMEHWTL
NO3auMCTBOBaAHHBIM W3 CTaporo my-
AbiKaNnbHOro UEHTPa WNKWM aBTOMArHW-
tonel. Pene P3K60 wcnonHenns PBEUM.
647612. 027-02 3ameHAT, Hanpumep,
pene RYSW-K wnun HK19F-DC5V-SHG.
N’eaga XS1—XS10 — RS-104 (RCA
"Tonenax”),

MNpu oTcyTCcTEMKM ownboK B MOHTaxXe
Hanaxwearbe perynstop He tpebyercs.

Or pegaxymwm. Cxery ns sonyns Arduino

N onucanHoro YOTROHL TR HMeETCH o
anpecy http://ftp.radio.ru/pub/2018/08/
VOLUME REGULATOR.zip na nwawem FTP-
cepaepe,

XUT NPOAAX! NMpuGop ana
TECTUPOBAHKMA JNEKTPOHHLIX KOMNO-
HEHTOB (TPaH3uCcTopPLI, AMoAbLI, TUPKWC-
TOPL!, KOHOABHCATOPL, PEe3VCTOPLI,
MHAYKTHBHOCTKM W ap.) "TPAH3MUC-
TOP TECTEP-M2" — 2550 py6.

— Habop peranei kopnyca
Tpanaucrtop Tecrepa-M2 — 525 py6.

— Uwndposan wkana DSO018BA ann

Tpadcweepa / YHacroromep A[o
50 My — 1500 py6.

— XMUT NPOAAX! lNnara 4ac-
toromepa FC1100-M2 ot 1Ty o
1100 MlNy, (cobpanHan U HACTPOEH-
Han), 2Z2s8xopa: 0.50MIMy wn
1...1100 MlNy, TepMOKOMNEHCUPOBaH-
Hbil KBapueswin rexepatop TCXO,
pPerynvMpoBKka ypoBHA, LUBETHOW WHAM-
KATOP, BCTPOEHHBIA TECTep Keapue-
BeiX pe3oHatopoBR 1...25 My, oaxo-
BpeMEeHHOe uaMepeHue 2-x 4acTor —
2550 py6.

— Habop peranei kopnyca 4yacro-
tomepa FC1100-M2 — 525 pyb.

— KaccetHuua ansa xpanesua SMD
pe3ancTopoB W konaeHcaropoe Psp
E24, 171 sayenka — 995 pyb.

3BOHWUTE! 3AKA3bIBAWUTE!
Mo Homepy 8 (916) 029-9019
¢ 9-30 no 18-00 MSK,

no e-mail: zakaz@dessy.ru
WNW Ha canTe www.dessy.ru

L L L]

BECNPOBOAHAS NEPEAAYA 3BY-
KA! NEPEOATHUKWN, NMTPUEMHWKW,
PLL-CUMHTE3ATOPHI
www.new-technik.ru

L L] L

HuTepuer-maraamu
PagnoO3INeKTPOHHLIX KOMMNOHEHTOB
npeanaraeT No HA3IKMM LeHam
CO CBOero cknapa:

S MUKPOCXEMBI MMNOPTHBIE ¢
OTEYEeCTBEHHLIE;
TPAH3MCTOPbl WMNOPTHLIE W
OTeYeCTEBEHHbLIE;
“aMoasl M AMOOHBIE MOCTSI
MMNOPTHLIE U OTEYEeCTBeHHbIe;
 pe3ncTopbl;
I KOHAEHCaTOopbl;
~ naansHoe obopynoeanne;
S NAaThl MaKkeTHbIe;
- pa3bémbl;
 NPUNOMX;
“ pmocei;
W muoroe gpyroe, 6onee 10000 Ha-
MMEHOBaAHMA.
http://bars-component.ru
Ten.: 8(4922)53-75-03,
+7(905)616-58-80

SDR npuémunk RTL-SDR.COM V3:
500 klu — 1766 MIy, obzop — Ao
3.2 My, TCXO 1 ppm, anioMUHUEBbLIA
kopnyc — 1750 pybnen.

www.radiospy.ru



B nouMckax cuctemMmbl OObEeKTUBHbIX

KpUTepueB KayecTBa

3BYKOBOCMNpPOU3BEeOEeHUs
(KpUTHUKA cnekTpanbHOWU KOHLEeNnuuu)

A. TAMAPOB, r. Mocksa

ABTOpP 3HAKOMMWT YHTaArenel ¢ CHCTEMON N3IMepseMbix napamMmer-
pOB M C OBBLEKTHBHLIMU KPDUTEPDHUAMM OLEHKHW KayecTBa 3BYKOBOC-
NnpoM3BeeHns Ha NpuMepe CNneKTPpanbHoOro nogxona B KOHCTPYyHpoO-
BAHMKM BbLICOKOKAYECTBEHHBLIX akycTuyeckux cucrem. Kak noxkasanm
pe3ynsrarsl CyObeKTUBHOMR IKCNEePTH3bl, NMHEeapn3ayna xapakrepm-
CTUK MCMONMb3YEMbIX U3Ny4Yarenei He rapaHTUPYET BbICOKUX OLEHOK
Kavyecrsa gaxe npu ucrnonb3o0BaHumu UndpoBou cCUCTEMb! KOMNIEKC-
HOW (Pa30BO-4YaCTOTHOW KOpPEeKUUH.

OBPEMEHHAR INEKTpoakycTuka npen-

crasnset cobow nHawbBonee passwTyio
HAYYHO-TEXHWUYECKYID AWCUMNNKMAHY, 3aHu-
MaIOLLYIOCA BCeM KOMNIeKkCoM BONPOCOS,
CBA3aHHLIX C npeobpa3oBaHWAMW CNOX-
HblX 3BYKOBLIX CUrHANOB, B NEpByK oue-
pefk, My3blkanbHblx., EE TexHWYeCckow
LUeNsK, Kak 3assneHo B crtaHgaprax Ha
3NeKTPoaKyCTUYECKYIO annapaTtypy, ABns-
eTca hopMupoBaHme cucTemel 0bbekTue-
HelX NapaMeTpoB kKavYecrea w onpenene-
HWE A0ONYCTUMBIX TPAHKL OTKNOHEHWIA 3TUX
napamMeTpos B NpeobpazoBaHHbLIX CUrHa-
nax B COOTBETCTBMW C NCUXDDUanonoru-
YECKMMW NOPOramMun 3amMeTHOCT OTIUYMA
aKyCTUYECKux CUrHanos. JT1a TexHu4eckan
UENE CYNTABTCSH IKBMBANEHTHOW KOHEYHON
noTpebnTensCkon uenn — COoXpaHeHno
Ka4yecTea 3By4aHWA TPAaKTo8, OUeHNBaeMo-
ro METOAOM CYOBLEKTUBHOW IKCNEDTHaLI.

O NMHEeNHbLIX U HENUHEeWNHBbIX
MCKaXEeHUAX 3BYKOBbLIX CUIrHanoe

B ponu kpurepuer kavecrea npeobpa-
30BaHWA BLICTYNAKT CTATUCTUWYECKW Bbl-
ABNeHHue abconTHee ncuxodranono-
rMMYEcKUWe Nopork pasnuyanii BOCNPUHW=
Maembix curHanos. BeicTpaveaeman Ta-
kM 0Bpazom norvka obbLeKTUBHONO Noa-
Xxofla K CcurHanam, BOCNPUHUMAEMbIM
MCKMOYMTENbHO CYyDBEXTUBHO, BUAWMTCH
coseplueHHo beaynpeyron. OaHako 3aton
TaKkThKe ASHCTBMA HeoDXxoauM MUHUManL-
HeI HaGoP B3aWMHO HE3aBUCUMBIX (OPTO-
roHanbHbIX — HA A3LIKE MaTEeMaTUKW, UK
napamerpu4eckn He3aBuCUMbIX — Ha
Aabike PU3nKu) napameTpos Kavecrea,
KOTOpbliA Dyaer 3asegomMo AOCTATOMEH
AN NONHOUEHHOW M OAHO3HAYHOW OUEHKW
kavyectea. Jror Habop napameTpoB B
ANEKTPOAKYCTUKE AWMKTYETCR ~CNyXOBbLIM
3akoHoM Oma”. A cornacHo aToMy 3aKoHy,
CHMTAETCH, 4TO rapMOHWYECKWA CnexkTp,
M3BECTHLIA BCEM CO LWKONBHLIX NeT no
yueHuKam Nog TepMuHomMm Tembp, ncuep-
NLBAKLWE MNPEACTABNAET BCK NONHOTY
wHpopMaumKn, 3asenoMo A0CTaTONHOW
ANs pacno3HasaHnA CoAepXaTenbHoro
CMbICNa nepeaasaemMbix 3BYKOBbIX CUrHa-
NOB, MHAMBUAYANBHBIX CBOUCTE UCTOMHW-
KOB, akycrtu4eckux ocobeHHocTenm ycno-
BUK NPOCNYWMBAHWA W 3MOUMOHANBHOIO
hoHa NCNONHEHUA.

Mpwn atom nonHOTa nepeaavYn BCex
AETANen pPacno3HasaTenbHelXx NPU3HAKOR

peancHbsiXx CUrHanos, NPW OTCYTCTBWK MC-
KYCCTBEHHbLIX AONONHEHWA, AonxHa obec-
ME4YnTh ECTECTBEHHOCTL, 3DPEeKT NpUcyT-
CTBUA U HEBONbHOE BOBNEYEHWE cnylare-
nen B NpocCnyLMBaHve cakpaneHon (3aay-
MAHHOW ABTOPOM, WHTEPNPEeTaropaMi u
MCNONHWUTENAMKU) OCHOBLI NPOWM3BEAEHWIA
nckyccTea. Noatomy cunTaeTcs, YTo 3anda-
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Hua. CoxpaneHue pacno3HasarenbHbix
NPW3HaKkoe OUEHWBAETCA N0 OTKNOHEe-
HUAM aAMNNUTYAHO-YACTOTHOW Xapakrte-
puctukn (AYX), a pononHeHwa — no
KO3DPUUMEHTY rapMOHMYECKKUX UCKaxe-
HWIA. ITU CNEKTpanoHbie napaMmerps 06-
WENPUHATO NpeacTasnaTe rpaduyecku a
BUAE, NOKalaHHOM Ha pMc. 1.

MMeHHO NO3TOMY BCR CTaHaapTwaa-
LWMS, TEPMWUHONOMMA U METDONOrMA 3ITOW
chepbl — CNekTpanbHbLie, a cTatMcTrve-
CKW BbIABNEHHBLIE NCUXOPUINONOTMHECKne
NOPOrY OWYLWEHWA MMEHHO CNEKTRANLHbLIX
pPasanMyMin CUrHanoe cranu NopPOoroBbiMK
KPUTEPUAMK KadYecTaa. 3w npeacrasne-
HWA BONNOTUNWUCE B CTAHOADTHI, KOTODLIE,
KdKk HW Ccrapanuce pa3spaboryuven,
OrpaHUuyunmMce TONLBKDO MUHWMAaNbHbLIMMK
TexHuyeckumn TpebosaHuamu K annapa-
TYpE, NONY4YMBLUERA CneuwansHoe Haasa-
Hue kateropwu High Fidelity (Hi-Fi).

WimenHo Ans Takon annapatypel 8 70-x ro-
nax 8 Nepmarsun Boin chopmmupoBaH KOM-
nnexc ctasfapros DIN 45500, nocnyxua-
WKW OCHOBOWK ana pa3spaboTkn mexayHa-
poOoHbix pexomespaumn M3K [1, 2]. Ho
nocnenoBaBlas MUpPoOBan NPaKTUKa LWK-
pokomMacluTabHon peanuaaunm 3T peko-
MeHaauMiA B annaparype BeCOKOkaqe-
CTBEHHOIO 3BYKOBOCNPOW3BEAEHWA Bbi-
ABUNE UX HEAOCTATOMHOCTE W HENONHOTY

CNNowWHOW CrexTp Hasana
1BpextAHLX Npoueccon
HE aMpaHe ananwaaropa
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4a COXPaHeHud BCEX CYLIeCTBEeHHbLIX pac-
MO3HaBarensHbix NpuaHakos wuadopma-
LIMOHHBIX CUMHANOB A0MXHA CBOAWTLCA K
NOBTOPEHWIO UX FAPMOHWYECKMX CNEeKTPOoB
B Npeaenax OWYLWEeHWs CnekTpanbHbIX
PA3NUYMA CUrHanoe, Bol3BaHHbLIX BNWUAHW-
eM TEXHWKW X perncTpauwn, obpaboTtkm,
XpaHeHwa, nepenayn v BOcnpowasene-

KpUTEPWEB Ka4YyecTBa BOCMPOM3BEAEHWH
Yepes3 BLICOKOKNACCHYK annaparypy.
PaapaboTtyukn npodeccuonansHoro obo-
PYAOBaAHWA NPEANONOXWNAW NPOSENEHWE
B3aMMHOIN0O YCUNEHWA 3aMETHOCTW MCKa-
XEHWA (CUHEPrvw) B CUCTEME napamer-
POB, CYMTa@BLUWMXCA NapamMeTpuyeckn He-
3aBUCMMbIMK. [NO3TOMY Ka3anock BNONHE

WINHX31OMA8E
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uenecoobpa3HsiM yXecTo4UTL BCE Ccylle-
CTERYIOLWWE KPUTEPWUW KaYeCcTBa B HECKDNb-
ko pa3 [2]. CranpnapTtHelie NoNs AONYyCcKos
NOKa3aHol Ha PpUCc. 2 ANA aMnIuTyaHo-
HACTOTHLIX XapakTepucTWK annapaTtypbi
kareropum Hi-Fi (rony6.) v ana npodec-
CUOHanNLHOW annaparypsl (kpacd.). Ha
puc. 3 nokazaHel NONS OO0NYCKOB CyM-
MAPHOTO XapakTepucTu4eckoro Koadpopu-
UMEHTA HEeNUWHEeRHLIX (rapMoHUYeCcKux)
MCKaXEHWA,

Ho BCIO 3Ty BbIHYXOEHHYIO TAKTUKY Cneay-
T NOHWMAaTb KaK HEBONbHYID KOHCTaTaumWio
CUTyauuu, B KOTOpPOW Hay4HO oBocHOBaH-
Has U NO3ITOMY Teoperuydecku Heundbex-
Has koppensuma Tpebyemoro cybuexTus-
HOMO Ka4ecTBa 3By4aHnA ¢ 0DLEeKTUBHBIMIK
napamerpamu TOro e camoro kavecrasa
NOMEMY-TO TaK M HE CMOrna HamTu noL-
TBEPXOeHWUA Ha npakTuke [3].

Bot 4to nuwyT 0ob 3TOM cuTyauum nNpo-
U3BOAWTENW KOMNBIOTEPHOIO W3MEpPK-

[

Puc. 3 83 250
MpuHsTOE AONYWEHWE HeNL3A CYUTaTh
BNONHE KOPPEKTHBIM, TaK Kak no onpepe-
NEHUID HEIABUCMMbLIE NapamMeTpol He MO-
ryT BNWATE APYr Ha aApyra. da n ckons-Hu-
Byab YETKMX NPeACTaBNeHrA O AOCTaTOM-
HOCTW MepLl yxecTodeHus TpeboBaHwi y
cneurwanucToB He BeIND, NO3TOMY OHW ONK-
panuce HE CTONLKD HA KPUTEPKUK KavecT-
BAa, CKONbKO Ha NpeaenbHbie BOIMOXHOCTH
W3rOTOBUTENEN W HA OTAENbLHLIE npeue-
ABHTH yAAuUHoro oneita, Bnpouem, Tak kak
ato OGeinu TpeboBaHWA TONLKO K OAHOMY U3
3apeHLeB uenu npeobpa3loeannia, onpeae-
NEHHAn Norvka B atom Bce xe Gbina.

Kctatw, takans crpaterwa noseneHwvs
OKa3anack BecbMa xapakTepHow v AN\
npyrux chep nNnpunoxXeHWws anexkTpoakyc-
TUKW. ECnNi ODBLEKTUBHEIE KPUTEDPMK Kaye-
CTBA, AWMKTYeMLIE Hay4YHOW KOHUEen-
uven OUCUMNNMHBI, HE OO0CTUrawT
KOHEeYHOM uenw ceoero obocHosa-
HWA, MHXEHEPWA HAYMHAET ABWCTBO-
Batb NO ODWEeMY NPUHLMNY YUHOB-
HUKE, NONUTUEA WAKW AAMUHUCTPATO-
pa: "Ecnm He 3Haewb rpaHny, uene-
cooBpa3HoOCTM U HE WMEeEellb COo-
obpaxeHuin No ux onpeaenexHuio,
obewan v nenan Bce, 4YT0 MOXelb,
B CTOPOHY YNYYLLEHWA CUTyauuu, He-
B3UpPan Ha 3aTparsl CUN W CPEACTS,
TaK Kak nposepute 3dPeKTMBHOCTL
TEBOVX MEPONPUATHA HEBO3IMOXHO,
A3 U Hekomy" .

MoHATHO, 4TO OTCYTCTBUE pOen-
CTBEHHBIX KPpUTEpWEB KayecTea He
NO3BONAET B TAKOW CTpaTervM Hu
roBoOpuTe, HKW obecne4usate ONTWK-
MansLHOCTL 3aTpar Cui W cpeacTs,
4TO ABNRETCH IKOHOMMHECKMM KPM- 0
TEpMEeM COCTOATENbHOCTHM Hay4HOW
DCHOBLI UHXEHEDHON AEATENLHMOCTH
B chepe OTBETCTEEHHOCTHM nobon
oTpacnesol AucuvnnuHol. K tomy xe,
HECMOTPA Ha paauMKkanbHOe yXecrodeHue
HOPM NapamMmeTpoB KaYecTea onm npogec-
CHOHaNLHOW TEXHWKIW 3BYKOBOro KOHTDO-
NA, pexuccypsl 1 MacTepuHra, ocTanucob
CRBIUWMBIE CnelndyHBIe pasnuyume,

MHTEPECHD OTHOLUEHWE K 3TOW Chneum-
ke npodeccnoHanbHOro akcneprta
Anexkcangpa Manoxa: "KoMTpObHbLIe MO-
HUTOPL! QONXHE BLINONHATL QYHKUMIO
MUKpOCKONA, rMnNepTpodupyowero MmkK-
pOCKONMUYecKkne Hegocratkw cosnasae-
MbiX hoHOrpaMM, A40OBOAR WX 00 HEBO3I-
MOXHOCTH HE 3aMETUTL U HE OTpearvpo-
BaTh Ha HUX COOTBETCTBYIOLWMMIK LEACT-
BUAMM 1A KOMI@HCaumn nnn 48 nosTop-
HOM 33MUCH C yYETOM HeyaavHoro onsita’.

. -
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TensHoro obopynoBaHna LLIMPOKOro npu-
MEHEHWA, OEenas Npw 3TOM BbIBOAbLI, CO-
BEDLUEHHO NPOTHUBONONOXHLIE CMBICNTY WX
xe cucTemoobpaaylowmnx yreepxaeHui;
"WUrak, rpacdpukn AHX nonyseHsl. 4To mMox-
HO CKasaTb, NoapobHO u3yyus ux? Ha ca-
MOM Oene Cka3aTb MOXHO MHOro, HO oue-
HUTbh DAHO3HAYHO CUCTEMY NO AaHHbLIM 3a-
BUCUMOCTAM HeBOo3MoxHO". Mano Toro,
4TO AYX He 04eHb MHQOPMATUBHAR Xapak-
TepucTuka, TpebyeTca ewe uensiin psag
AODNONHUTENBHBIX U3MEPEHWIA, HanpuMep,
MMNYNLCHOA XAPaKkTePUCTUKKN, NEPexof-
HOW XapakTepucTuku, KyMYNATUBHOrD 3a-
TyXxaHus cnexkTpa v ap. Ho pnaxe no atum
MCYEPNBIBAKWMM 32BUCUMOCTAM  AaTh
OAHOIHAYHYIO OUBHKY 8KYCTH4ECKONn Cue-
TeéMbl AOBONLHO CNOXKHO, Beckum aokaaa-

MNpocTo yameuTensHa rubkocTe NOrMKK
aBTOpPOB, NPWU KOTOPOW CYMMapHOoe kadie-
CTBO 3By4aHus, OUeHWBaemoe cybnLexkTus-
HO, HE MOXET BuiTh NPEACTABNEHO WHTEP-
npeTaumen OBLEeKTUBHLIX U3MEPEHMIA, HO
OTAENbLHLIE, HECYWECTBEHHLIE NS 3TOoro
kavecTsa 0O6bLeKTUBHLIE NapamMeTpul MoryT
ObiTh BLIABNEHLI TONLKO M3IMEPEHWAMMU,
TaK KaK 3anpocTo MOryT NpPOCKONb3HYTb
MWUMO YIUeH Nnpu npocnywmaasun. Xore-
nock Obl CNPOCKUTE ATUX NPOCBETUTENEA: a
KOMY Xe TOrga HyxXHbl HEeKwe acnexTbi
napamMeTpoB KavyecTea, ecnv OHW Heyno-
BUMbl Ha CNyX, HO BLIRBNAIOTCA Wamepe-
HMaEMIK? Bnpoyem, oTBeT 3apaHee AceH —
OHWU NOoHaNODWNWCL pexkname, npamMoe
npeaHasHaveHMe KoTopoWn Ha rnasax Te-
pRAET Croe HayvyHoe oDOoCHOBAHWE W NPK-
KNagHOW CMbICH,

B nouckax HOBbIX KpUTepues
KavyecTsa

MHOrokpaTHo npeanpuHUMaBslLWecn
BO BCEM MWpE HacToOW4YMBLIE W pa3Hoob-
pa3Hbie NONLITKK A0ONONHWTE YCTaHOBNEH-
HYIO CTaHAapTamv HOMEeHKNarypy cnex-
TPanbHbiXx KPUTEPWER KavYecTBa Heno-
CTALWMMK XapPaKkTEPUCTUKAMW YCNEexXoMm
Tak u He yeeH4anuce. buino nepenpoboea-
HO NPaKTUYECKM BCE BO3MOXHOE: pacilumn-
peHue NONocsl BOCNPOU3BOANMBIX YACTOT
MPOMKOrOBOpPUTENEA B YNbLTPa3BYKOBOW
aMana3aod (BnnoTe Ao 135 klfu), HOpMUpo-
paHMe Ha3zoB0-4acTOTHLIX XapakTepucTuK
(PYX) v rpynnosoro BpeMeHn 3aepxeu
(FTB3) curnanoe yepes suipaboTky KpuTte-
pUeB 3aMeTHoOCTH (pwuc. 4), BapbwpoBa-
HWE KPYTW3HLI pasgenurens-
HbiX HUNLTPOB MHOMONONOC-
Heix AC, nemnduwposanne u
pasnemndupoBadmMe nono-
COBLIX wWanyvatenewu, npo-
CTpaHCTBEHHOE paaHeceHue
W OCEBOE COBMELLEHUE NOND-
COBbIX W3anyyYaTtenewm v Tomy
noaobHoe,

Ycnexy aena He cMornu
nocnocofCcTBOBaTL gaxe Ta-
KMe panvkanbHble Mepbl, Kak
HOBLIE BAPWAHTLI CNEKTPanb-
HbIX NPeACTABNEHWA CUrHa-
NOB: BOKOAEPHOE BOCNPOW3-
BEAeHWE, KeNnCTPpanbHbiv, CeK-
BEHTHLIA U BEABNETHLIA B
aHanua3a CWUrHanos v ux no-
cneaylowero cuHTesa [5—71.

Cwutyaums crana cosep-
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Puc. 4

TENLCTBOM TOMY MOXET CNyXuToe opuum-
ancHoe 3assnenme Audio Engineering
Society (AES), onybnukosaHHoe B XypHane
Obwectea 8 1994 r., yro "cybbekTueHan
oueHka npocto Heobxoguma ans nony-
YEHUA NONHOro NpeacTasneHna 0ob akycTun-
HECKOW CUCTEME B CYMME C 0D LEKTUBHLIMI
namepeHuamn. MHeiMu cnoBamu, Yenosex
MOXET CnbilWwaTte Hexkuh apredakrt, a no-
HATL, OTKyAa OH GepeTcs, MOXHO, NuLlb
NPOBEAR PRA TOuHbLIX 3amepoe. Muorpa
M3MEPEHUA NOMOraT BLIRBUTE HECYLLECT-
BEHHLIA HEOOCTATOK, KOTOPLIA 3anpocTo
MOXET NPOCKONB3HYTH MUMO YWIelR npu
NPOCNYLUKMBAHWK, K "NOEMATE" €ro MOXHO,
TONLKO aKUEeHTUPOBaB CBOE BHUMaHWe
MMEHHO Ha 3TOM fAuana3oxe” [4].

o= LEeHHO  napafoxkcansHon,
U koraa B 90-e roas NPULLNOCH
obparute BHMMaAHWE HA AB-
HOE BNWAHWE Ha Ka4YecTsBo
3B8Y48HUA HE TONLKO INEMEeHTO8 TpakTa C
OrpaHUYeHHbIM YaCTOTHBIM AWana3oHOM K
HEBbIPOXAEHHBIMKW DYX, HO W KOMMYTaTOD-
POB, W [iaXe CoOeAWHMTENEN, Yb CBOWMCTBA
(BNNOTE A0 HECKONBKWMX Merarepu) sase-
AOMO HE UMEIOT CNexTPansHbIX U Ga3oBbix
ocofenHoCcTen, Kak u AnCnepcun rpynno-
BOro Bpemedw 3anepxxku. B npupavy x
3TOMY BLIABMNOCH pasnuume cneunduxm
3BY4aHMA B 3aBMCUMMOCTH OT HANPaBNeHns
BK/MOMEHWA KOHKPETHBIX MexBnovHeix Ka-
Genei 8 koHkpeTHOM TpakTe. BoamoxHuie
HEKOPPEKTHOCTU NOCTAHOBKW 3IKCNEepTU3
BbiMK UCKNINYEHB! MEXAYHAPOAHOW YHM-
drKaumen opraHonenTUHecKux npoueayp
e 80-e roasl, B KOTOPOA ¥ asTopy Aoee-
NOCL NPUHATL NOCUNLHOE yYacTue [2].



CnexrpansHbieé KpuTtepvu kKadecrtsa
3BY4aHUA OKaslanuck NPUHLUWNKANBHO
HecnoCOoDHbIMKM ODBLACHUTE 3TM OTAWYKS,
HE roBOPSA yX€ O CO3HATENBHOM WMCNONb-
30BAHUKM COBEPLUEHHO HEenpeackasyemo
NPORABNAKWWXCA 3QOEKTOB B IMaBHbIX
Lensx NOBLILLEHWMA HE CTaHaapTU30BaH-
HblX NapamMeTpos kKa4yecrea, a caMmux No-
TPebUTENLCKUX CBOWCTE KOHEYHOro npo-
AyKTa TPakTos annaparypbl — eCcTecT-
BEHHOCTWU 3BYKOBOCNPOUW3BELEHUA.

MUCTUYECKOE® COXPAaHEHWE CNbILLMMBbIX
Pas3nuunia Ka4YecTsa 3By4aHuA B annapary-
pe C 3asenoMo 3anoporoBbiMi Napamer-
pamuw 8 90-x rogax npweena oTpacnib
ayawvo K 3aKoHOMepHOMY NOSBNEHWKO NoN-
HOCTBIO CYDBLEKTUBHOW KATEroOpvK KadyecT-
Ba 3gyvyaHua annapartyps — High End (Hi-
End). OtBeyans Ha 3T0T BbLI3DB noTpedu-
TENLCKOID PhIHKE, B CTAHAAPTH KayecrTea
agy4aHma Gbina BeeaeHa cybbexTueHas
akcnepruraa [6]. Ho pononwenwe ctasaap-
T08 C Hay4HO 0BOCHOBaHHBIMK 0DBEKTHBE-
HeIMW napamerpamMmm PyHKUWOHaNLHOro
KavyecTea ewe v cybbekTMBHON 3KkcnepTr-
30 npueeno k HecKkoOMNPOMUCCHON KOH-
KYPEHLIMK ABYX NPUHLUWNKMANEHO pasnuy-
HbiX OUEHOK NPOAYKLUWW OQHOIO WU TOMo Xe
Ka4yecrsa.

Jrta Gopuba NPpUOPUTETOE B3aMMOMWC-
KAOYAILWMY METOAWMK BMECTO WHBapW-
dHTHOCTW peayneTarta 8 swae A0oNonHku-
TENBHOIO NOATBEPXKAEHWMA W YTOYHEHMS
OUEHKW, NONYYEHHOW Pa3HbIMK NYTAMK,
NONHOCTLIO oBecueHnna sce peaynbrarhl
ODBLEKTUBHOM OUEHKW KavecTeBa, paau

ckve oBCTOATENLCTBA HE NO3IBONUNW
0CO3HaTe BCK rnybuHy CcMbiCna aTtoro
OTKPLITUS KW BOCNONL3OBATLCH UM B Hal-
nexauwen mepe. MHxeHepkl MarHMTHOM
asykoaanucu B BepnuHe nocne cny4an-
HOroO OTKPLITUA BLICOKOYACTOTHONO nNoa-
MarHM4MBaHmya, Pe3kKo NOBLICUBLUEro
KA4YeCcTBO 3anucy, aKTUBHO 3KCNEPUMEH-
TUpOoBanw ¢ poHOrpaMmmMmamMmm Ha MarHuT-
Hbix nedtax. OHn nonb3oBanUCb MarHu-
TopoHaAMKW U NEHTAMKM Kak "nynon Bpeme-
HW™ ans ¢parMeHTaunn u npenapvposa-
HUR 3NEMEHTOB 3BYKOB, NPU YCKOPEHUMU
nnKu 3amenneHvn CKopocTu NpOoTArkvea-
HUA w obpaweHwn eeé HanpasneHus
BCNATL.

Onepupys HOXHUULAMW, KNeem, CKopPo-
CThiO W HanNpasneHwem nNPOTArMBaHuA
MarHUTOQOHHOR NEHTHE MUMO TONDBKMK
BOCNpoOu3BeaeHusa, OHW obHapyxunu
BECbLMAa NapagokcansHeii addexT: yaane-
HUE HaYanbHbIX NEepPexofHbLIX NPoUeCccos,
NO3Xxe Ha3BaHHbIX ATAKOW 3BYKOB, "HE
NO3BONKET MAEHTUOUUMPOBATL AaXe BUA
WMHCTPYMEHTa”, COXpaHas npw 3TOM TO-
HANBHOCTE U MENOAKWK). TaK BNEepBbLIe NpX-
OTKpbinacs ocobo NPUOPUTETHAEAR pPONb
ATaKK 3BYKOR B pacno3aHasaHum WHAWEN-
AyanbHbix 0COOEHHOCTEN 3BYKOB WU UX
MCTOYHUKOE,

Jra pabota BbLINONHANACHL MHUUMATHUE-
HBIM TEXHWU4ECKMM nepcoHanom, obony-
KMBABLUMM HOBYIO TEXHMKY, @ HE Hayu-
HeIMW PABOTHMKAMK (4TO 4Hawe BCero w
NPOWCXOAMNO C 3INEKTPOAKYCTUKAMM).
MexayHapoaHas ofcTaHoBKa BO BPEMA

P § ObobuiexHan orubaowan peantHiix CHIHEN0E U e XapaKTepHsie 3Tarbl
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KOTOPOW 3TW CTaHapTikl U CO3AaBanuch,
npecnenys ncknwyerne Gakropos cybb-
@KTUBHOCTH, BKYCOBLWMHEI W HecTabune-
HOCTKM NGO opraHonenTUYecKon OLeH-
KM.

Echu ana GeitoBsix notpeburenei wu
ABYKOPEXWUCCEPOR NPU 3TOM W OCTanach
BO3MOXHOCTE Bbiopa annapartypbl Ha
CNyx NYTEM CPaBHATENLHOro NPOCNYLUW-
BaWMA, TO paspaboTynkuv, co3panwme w
COBEpPLUEHCTBYIOWLIWE annaparypy, NpocTo
MALLMAKUCE KPUTEPWANEHOW OCHOBBI CBOEW
coanparensHoONn AEATEeNbLHOCTK, 3axKn-
HAKLWENCH B PACYUETHOM CHHTE3E HYXHbIX
noTpebuTensCkMx KavecTs Co3nasaemMon
TEXHUKU,

Kak HW NOoKaxertcs YAWBUTENbHBIM,
KNO4Y K nepeocMeiCnNeHWio npeacrasne-
HWA 0 KavecTee npeobpa3loBaHni curHa-
noe Bein nonyyex ewe B kavyn Bropown
MUPOBOW BOWHLI, HO BOBHHO-NONWTUYE-

lonnepwxa

. i
Janyxavme

——

Bonedgrawra AHepra — yenoeeka, ycnes-
WEero 3a 3T rofibl CTaTh NPUaHaAHHBIM MW-
POBLIM NAAEDOM B apX1MTEKTYPHOWM akyc-
ke [8].

Oanako, koraa 8 90-e roasl Ha Mex-
AYHAPOAHOW BLICTABKE BLICOKOKAYECT-
BEHHOA ayawoannaparypwst 8 Mockee
ObinKM Nony4YeHbl 3akas3aHHble asTopCcKkue
IKIEMNNAPLI HOBOW KHKUrM B. AxepTa no
APXMTEKTYPHOU aKYCTUKE, TO B HUX YXE HE
buino ynoMmuHanua o6 arux nwabnwope-
Huax., B 2002 r. Ha BCcTpeye ¢ aBTOPOM
KHUMA Ha KOHDeperuwn AES No npakTuke
APXUTEKTYPHOW aKyCTWKM BBIACHWMNOCH,
4To cam B. AHepT, Kak yYenosek, Bocnu-
TaHHbIA 8 Ayxe 6e3yCNOBHOrO yBaXeHus K
CYWECTBYIOWMM TEOPETUYECKMM OCHO-
BAM OTPACNERONA [IMCLMNNKUHE, HE CKNO-
HEH NMPpVAABaATL 3TUM (PaKTamMm OONKHOTO
JHAYEHUA LU NPOAOMXAET CHMTATE CMNex-
TpanbHble NpeacTasNeHus BNonHe noc-
TATOMHBIMW ONA BCEX HYX[ WHXEeHepPHOW
NPaKTUKW.

Ons wnnocTpauuw Ha puc. 5 npep-
cTasneda Tunosan ormbawuwan peanbHbiX
My3bikanbHbIX CUrHanos C yCNoBHbIM pa3-
AeneHneM QYHKUWMOHANBHO, MaTemaTnye-
CKM U DUANMHECKW PA3NUYHLIX €8 YacTer, a
Ha puc. 6 nokazaHa peansHas curHano-
rpamMma ckpunku Ha Hote "[lo" nepsoi
OKTaBbI,

NpumepHo Torpa xe, korpa daktbl
ocobon ponv araku B 3ByKax ctanu Ha-
YYHBIMKW, NPEACTaBneHuws O CYUWeCTBEHHD
MEeHblUeW (MHOrAa HMYTOXHOW) wHbOP-
MaLUWMOHHOW pPONKM AETEPMWUHWUPOBaHHBIX
CUrHanoB, Kk KOTOPLIM OTHOCATCH BCE
NEPUOAUNYECKNE, BOWNK BO BBOAHYID,
TEPMUHONOrMYECKYD 4acTe Hebonbworo
HAY4YHOro Tpyaa Halwero 3aMmeqartenbHoro
coorevecTesenHuka M. M. Aiaannosa [9].
K rnyBokomMy coxaneHuwio, WWpokomy
KPYry akycTUKOB O HEM MNMOYTH HWYEro He
nasectHo. [laxe kpatkoe 03HaKkoMNeHue
C HA3BAHWAMW Bro TPYAOB, CO3NAHHLIX B
NEeHWHrPaNCKOM BLICILEM WHXEHEPHOM
MOPCKOM YY4WOIWWE WMEeHW aamupana
Makaposa, HEBONLHO BbI3LIBAET HENoA-
AENBHOE BOCXUILEHWE WM OCTPOR XKenaHue
03HAKOMWUTLCA C HUMK BO BCex nogpob-
HOCTHX.

Moxoxwe waen 0 BaxXHEAWEW ponwu
nepexoaHbix nNpoueccoe B wHdopma-
WMOHHBIX CUrHanax BblfiIBUHYN W aeTop
cekseHTHOro asanwaa H. F. Harmuth [10].
HO ¥ nocne 3Toro HoBLIE NOAXOALI B TEO-
PUKA HE NONYYUNKU AONKHOW CUCTEMaTHaa-

Puc. 6

Bropo# mupoBoit BOWMHLI ABHO HE CNO-
coficteoBana Hu nNyGnuKauwamMm, HW BHK-
MaHWUID MUPOBOR HaYYHOM OBLLECTBEHHO-
CTHU K YOAUBUTENLHEIM pe3aynsTaram 3Tux
HabnmoaeHun. Noatomy OHKM Tak U ocra-
NMCkE Ha YPOBHE nNpenaHMin ¢ HeACHOW
NOCTOBEPHOCTLIO.

NpowWwno MHOro nNeT, n 3T1oT CTopuHe-
ckmi dakT HakoHeu-Takm B Havane B0O-x
BHbin yaOCTOBEPEH B HAYYHOW MOHOTpadun

uvu, obobweHnAs U COOTBETCTBYIOLWEro
pa3zeutua. Kazanocek Obl, 4TO Tenepb
cchopMUpoRanoCsL BCE HeOBxoaMMOe ANnA
paspeLeHns CNOXUBLLErOCH NONOXEHWUN.
Ho oka3swBaercs, 4T0 TePMUHONOru4ye-
cko# Gasbl M AONXKHOMO MaTemaTu4ecKko-
ro annaparta AN\ CPaBHEeHWR CcwWrHano-
rpamMm artak 3sykKoB, Kak v anropuTMos
GuoHuyeckon obpaborkw curHanos, 8
COBpPEMEHHOW PUINKE U EE MaTemartuke,
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K Coxanenuw, Het. N npuyvHbl 3TOro
OTCYTCTBMA HOCAT HE NOKanbMblA, YacT-
HBIW, YaKUi OUCUMNNMHAPHBLIM, Hecylle-
CTBEHHLIA W Mano3Hadawmn, a obwwmn
xapakrep, CNoOXuBLIMWCA WCTOPUHYECKW.
Moatomy NONXHOTO 3HAYEHWR eMy He
NPUOAETCA, U 3TO CUCTEMHOE ynylwleHWe
dyHAAMEHTANLHOINO YPOBHR HE OCO3Ha-
€TCA B A0NXKHOW MEDE BO BCEM ECTECTBO-
IHAHWK,

He cocraBnser Tpyaa 3aMeTtwTh, 4TO
BECb apceHan ypasHeHuin, Matpuu v one-
paTtopos, CBEPTOK M KOMNNEKCHbLIX Nepe-
AaTOYHbLIX GYHKUMIA 00bIMHO OnWCbiBaeT
yCTaHOBWBLIWECH NPOLECcCHl, B TO Bpe-
MA K@K BCE UCTWHHbIE Gu3nieckme cobbi-
TUA W Hawbonee nHpopMaLWoHHO coaep-
XaTenbHbIe YAaCTKU peansHsLix CUurHanos —
3TO NEpexofHbie Npoueccsl, NPoONCXo-
NAWME MEXLY ONUCLIBAEMBIMKM YCTAHO-
BUBLLUWMWUCR COCTORHWUAMM,

B akyctuke ocobas cuTyauwa: B HEn
NPUHUWNWANBHO HET CTaTUMEeCKOoro Nons
cun, W NO3TOMY BCE ONPeaeneHnA aKyc-
THYECKOro NONA HAPOYNUTO WCKYCCTBEH-
Hbel U MAnonpPoaykTUeHL. QK BeiHywOE-
Hbl ONEPUPOBATE TONLKO akyCTUYECKMMM
BO30YXASHUAMK, PACNPOCTRAHAKLIMMK-
CA OT WCTOYMHUMKA, YCTaHOBMBLLUWECH Xe
COCTOAHWA B AKYCTUKE BbIPOXAEHLI W
MMEHHO NOTOMY, MO MHEHWIO aBTOPAa, KAK
M BbllUENPUBEAEHHBIX WCChNepoBaTene,
WHDOPMALUMOHHO HWYTOXHBL ANA Chnyxa.
Ycranosusluvecs konebBatensHsle COCTO-
AHUA COOAEPXaT TONLKO AETEPMMHWPO-
BaHHbLIE NPU3HAKW UCTOYHUKOB CUrHanos
HE MHAMBWAYANBHOro, a obuero xapakre-
pa. 370 NO3BONRET Ham 3anucatb Ha
GyMmare naprutypy M Cnosa BOKANbLHOW
NapTHUM, HAcTPOWUTL MHCTRPYMEHTLI QpKe-
CTPa B €4WHYH TOHANLHOCTL, @ CONUCTaM
M XOpY — NeTb B TOH, Nan, rapmMoHWi,
NONUGPOHMIO NN KAaKODOHKWID,

MHauBuAyanbHeIE Xe pacno3dHasa-
TeNnbHble MPU3HaKKW WHOODPMALWOHHLIX
CUrHanos (M He TONLKO aKYCTHUYECKWx),
NPpeMyLLECTBEHHD 3aKnN0YeHbl B Havanb-
HLIX NepexoaHLIX Nnpoueccax. A curHano-
rpaMmmel NepexoaHbix NPoUeccos, B cuny
CEBOEW HEeABETEePMWHWPOBAHHOCTW, NPUH-
LWMNWaNsLHD HENL3A Pa3noXuTe HA CHET-
HOE YUCNOo rapMoHuK, fdaxe He noagHnman
npoGnemMaTuky BOIMOXHOCTER ANA OAHO-
3HAYHOCTW Takoro pasnoxenus. [axe
npenensHbie Hay4YHele cpeacrea —
mHTEerpan @ypue nnu KOMNNeKcHas nepe-
AarosHan QyHEKUWMRE — HE MOryT NOMOYb
Ha NEepexolHbix Npoueccax, HeCMOTpA Ha
TO 4TO WX MAMEPAKDT HA UMNYNLCHBLIX CHr-
Hanax,

Heno 8 Tom, 4170 B CUNY CNEKTPANBHOW
KOHLUENLWW U @aHaNnNTUHHOC T MCNONb3Ye-
MOW MAaremMaTtukn, X MToramMy SBNSIKNTCH
MWl FrapMOHWYECKME CneKkTpanbHbIe
xapaktepuwcTtukm obbekrta, COOTBETCT-
BYIOLLME YCTAHOBMBLUMMCA xonebDartenb-
HbIM COCcTORHMAM. Hayka, 06pa3sHo Beipa-
XAACb, C NOMOLLLID 3TWX CPEACTB 3aHu-
maertcs “crpensbon M3 saepHOR NYLLKK
no sopobeAM, CNYHaWHO OKa38BLUMMCH B
30HE NOpaXeHna™.

O nuHenHbIX N NapaMeTpPUYecKnx
WCKaXEeHUAX

Cnepyer oTMETUTL, YTO B 3NEeKTpoaxy-
CTUKE, KDOME aMNNUTYAHOW NMHEAHOCTK,
oueHuBaemMon wepea koadpduunenT rap-
MOHW4YECKWUX UCKAXEHWA, BREASHD ELUE U

HeoObivHOR ANA PU3IWKOB, Kak, BNPOYem,
M ANA NUHMBWCTOB, COCTAaBHOE NOHATME
M3, Ka3anoce Obl, BAAWMOMCKNIOYAKDLLIMX
TEPMUHOBE — NWHEWHLIE MCKAXEHWN,
M3IMEPREMBIE Yepe3 OTKNOHEHWA aMnnn-
TYOHO-4acTOTHbLIX xapakTepucTuk (AYX)
ycTpoicTe. B yem xe Tyt npobnema, w
CYWEeCTBYET Nu OHa Ha camom pene?
FapmoHW4YECKME WCKaXeHwns onpege-
NAKTCA CTENEHLKD NOCTORKHCTBA KO3adPu-
ureHrta npeobpa3osaHuna, ero HeaasumcK-
MOCTLD) OT Benu4yuHel npeobpaayemoro
CUrHana v OT NPUMCYTCTBMA ADYrMx npe-
obpaayembix curHanoe nwbon dopmel K
MX AuHaMU4ecknx "XBOCTOB” nocne-
AEWUCTBUA.

NnpeacTaevMTe eauHbiM rpadukomM, HM
UHTEpNpeTupoBare. bonee roro, Hews-
fexHbie NPOAYKTH HEaAeKBaTHOCTH
anexTpoakycrudeckoro npeobpaloBaHua
8 AC cywecTBeHHO BAMAIOT Ha BOCNPOW3-
BEASHME 3TUX AMHAMUYECKUX Npouec-
cos. Tak, Ha puc. 7 npuBeneHa unnwcT-
Pauns KyMynaTUBHOIO CNEeKTpa oaHoOn
CpeaHe4YacToOTHOW AMHAMWYECKON ronos-
KM, OTKNMK xe wupokononocHon AC Ha
OOWHOYHBIA MMNYNLC ONUTENLHOCTbLIO
1 MKC ANUTCA A0 Napsl COTEH MUnnuce-
KyHAa!

A Benb camo no cebe rapMoHUYeckoe
NpeaAcTaBnNeHue CUrHanos B KOOPAWHaTax
ypoeHen w norapudmos yactotr Beino

Puc. 7

HO MOXHO NK, B NpUHUMNE, AONYCTUTE
napamMeTpuuyeckyd 3aBUCUMOCTE BaX-
Henwero oBLEKTUBHOrNO QYHKUMOHANG-
HOMO CBOWCTBA ANA KOHEPETHOrNo BLICOKD-
NUHERAHOrD YCTPOUCTBa — ero koadpdpn-
umenrTa npeobpasosBanna — OT HacTOThl
npeobpazyemoro MM NOCTyNaLLero cur-
Hana? Yro xe OGyner B ycnoBuURX O[HO-
BPEMEHHOTO nNpeobpa3oBaHna CUrHanos
C COCTasnsunwWwWMKM pa3HbiX 4acrtoT, Ha
KOTOpbix npeobpa3oeaHwe npoABNseT
BAPWaTUBHOCTL? Benbk torna HewabexHa
MHTEPMOAYNALMA, CBA3AHHAA C Heanam-
TUBHOCTLIO cucTeMbl. CurHan cymmel
COCTasnswunx CUrHanoe AOonxeH npe-
ofpa3oBwiBaTLCA B CyMmmy npecbpa3oea-
HWIA Kaxaoro wa curianos. Ho kakum xe
npK 3rom gonxed beitk kKoagpduumedt
npeofpasoBaHna CUMCTEMbI ANA KAXAO0MD
MIrHOBEHHOMO 3HAYEHWA CYMMApHOro
curHana?

BosHukaer npobnema npuHUANManNL-
HOWN HEMHBAPWAHTHOCTK Npeobpa3osare-
nen OTHOCUTENBLHO BPEMEHW — 33aBUCH-
MOCTW peaynkTaTta npeobpa3osaHna Oad-
HOMro CUrHana or Hanuuua Apyrux curHa-
NnoBe, T. 8. NAPAMETPUYNECKOro BNMWAHWA
npeobpasyemMbix CUrHanoB 1 ux Npeabic-
Topun Ha koadduuwedt npeobpaszosa-
HWRA cwucTembl. Beas rapmonnseckoe
NEeACTaBNeHne NepPUoANYECcKUX CurHa-
nos BOAMOXHO TONBKO Ha YCTaHOBWBLLUKMX-
CA CTaaMAx, @ Ha NepPexXofHbix CTaauax
CNexTp CUMrHanorpamMmbl Henpepbisex,
AWHAMUWYECKW nNepexons B npouecce
YyCTAHOBNEHWA K COBOKYNHOCTU DbICTPO
MEHAKLWMXCA BO BPEMEeHW amMnnutym
HACTOTHOMD CNEKTPA C CUHXPOHHLIMK UM
ha3zoBLIMKM COOTHOLLUEHWAMM.

Haxe coBpeMeHHbIEe TpEexXxMepHbLig
NPeAcTasneHns TakoW COBOKYNMHOCTH Aun-
HAMMWYECKHW MEHAKILMACA CUHXPOHHbIX
KONWYECTREHHLIX NapamMeTpos cosep-
WEeHHO HEBO3MOXHO HW OCO3HATh, HW

NPUHATO Ha BOOPYXEHWE MMEHHO 3a cYeT
HArNAQHOCTH, KOMMEKTHOCTW U ACHOCTH
PUINYECKOro CMeICNa npeacrtaBneHus
curHanos. Ha nepexoiHbix Xe crajuax
BCE 3TKW nNpPpWBNEKaTenuHble acnexkTol
MCYe3alT.
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HOBOCTU BELWWAHWUA

Pasgen segér B. NYJIAEB, r. ActpaxaHb

POCCHA

BALUKUPHUA. C 1 mioHs paciluvpuncs
CNWUCOK PEeTPaHCNATOPOB, TPAHCAWMPYO-
Wwnx nporpaMmel GpenepansHon paguo-
cTaHuum "Pagwo Poccuu”. Cewdac tecTto-
BOE BelllaHve BeAEeTCcA B ABafuaTh pano-
Hax PecnybGnukw bawkoprocran. Bee gau-
Hbleé NpuBeneHbl 8 Tabn. 1 (MCTOMHMK —
URL: https://gtrk.tv/novosti/B7573-
rasshirilsya-spisok-fm-retranslya-
torov-seti-radiokanala-radio-rossii-
bashkortostan (25.06.18)).

Tabnuua 1
| o]
N9 P :EL—_: CocrosiHue
n/n| 2 = | obnexra
| ¥

1] r. Yaoa B89.5

2 | TywmaanHckmn | 806 S
E9i EHEIHH?-EHHEEEI}‘I_ 101,1
| 4| Baamaxckwn 1034

5 Benopauxkmi 102.4
| 6| Buwbynsaxkckwid | 100.8
| 7| Benopeuxma [1054
| 8 | SuanuypuHcan | 101.3
| 9 benopeurmi 1024
| 10| 3uaw-ypuHckn | 102
| 11] Kapaupenscrua |101.7
| 12 Y UANUHCKIM 104.1 | Tecrosoe
| 13] lacbypuidckmid4  |105,6 | Bewanue
14| 3uanyypuHckan | 1046
15| [OdysaHckuad 1023
| 16 |Crepnuramarcrum | 102.9
| 17|  WinwiuesckMin 102.6
| 18| BypasHckwn | 102,1
| 19| AypraswHoman  1107.3
| 20| TyWmasunckwa | 87,9

21 YUANAHGHAR 8/.9
| 22|  |Uapanckww 11022
| 23| @epoposckn | 102.7
| 24| BeneGeescxvit | 96,2 | gaperca
| 25 Bupckui 101.4 | crpom
| 26| bBypaesckmi 1034 | renscTeo
| 27 | flasnexarosckuid | 106.3

28| Kpacvokamcwmih | 95.5

B cetn pernoHansHoro BewaHusa pa-
awoctadumm "IOmop FM™ nononnenme. C
B nioHA e€ NporpaMmbl MOXHO YCNbILWATL
Cpasy B ABYX KpynHbix ropoaax Pecnyb-
nuku Bawxoprocran Canasar u Crep-
nuwtamak. Paguwoctanuma "IOmop FM™ 3a-
3syyana 3gecs Ha 4acrtoTte 98,7 Mlu

(wcTounmk  —  URL:  bhttp://www.
gpmradio.ru/news-page/uid/13998
(25.06.18)).

BOPOHEXCKAS OBN. C 20 wwoHna
paguocTadunsa “Mepeoe cetesoe” Ha4va-
na seuwadwe 8 ropopax JlMcku (4acTtota
BewaHns — 1046 M), Poccows (4ac-
ToTa Bewanna — 104 .4 Mly) w bopwco-
rnebck (wacTora sewanms — 106,7 M),
Cant pagwoctanuum <http://www.
pervoesetevoe.ru/> (ncrounmk — URL:
https://vk.com/official_pervoesetevoe
Tw=wall-93328626_12712 (25.06.18)).

Npumevanwe, Bpemn scogy — UTC.
Bpema MSK=UTC + 3 4.

3ABAUKANBCKUK KPAW. C 29 mas
cmnman PTPC "3abankansckuin KPTIIL"
npekpaTun TpaHCNAaUWo paguocTaHunm "Pa-
avo Baua” s r. Yure Ha vactorte 69,92 MlMu,
TpaHCnAuMSA Npekpalieda no nHMuMaTmee
Bewarena (unctousmk — URL: http://chita.
rirs.ru/tv/analog/radiostantsiya-
radio-vanya-prekratila-veshchanie-v-
chite/ (25.06.18)).

KEMEPOBCKASR OBN. C cepeguHbl
Man paawocTtadumo “IOmop FM" MoxHO
YCNBIWATE B OAHOM M3 CTAPEALLIWMX ropoaos
Cnbupw Hosoky3Heuke Ha yacToTe 92,8 My,
(ncTouHuk — URL: http://www. gpmradio.
ru/news-page,/uid,/ 13939 (25.06.18)).

KPACHOOAPCKMWA KPAW. "Pagwo
Poccun” ¢ 4 monna 3apabortano e r. Tyance
Ha HOoBOW YacToTte — 101,4 MI'u. Tyance —
HE nocneaHnii ropoa, rae BCcKope name-
HATCA 4acToTa BewaHusa rocynapcTeeH-
HOW paguocTtadumu. Nepexoa nnaHupyer-
cA 8 Dhnxkanwee spema B ApMasvpe W B
APYriX KpYynHbIX ropogax KpacHoaapckoro
kpas (mctounmk — URL: https://kubantv.
ru/details/radio-rossii-zarabotalo-v-
tuapse-na-novoy-volne/ (25.06.18)).

NEHWHIPALOCKAS OBN. B r. BuiGop-
re ¢ 1 nioHAa Ha 4acTtoTte 98 My Hakanoce
BElaHe pagrnocTaHumk "Paguo poaHbix
popor” (uctosHmk — URL: https://vk.
com/radiord?w=wall-143202128 _
3979 (25.06.18)).

Haasanue r. BonocoBo, kak nonarawT
HEKOTOPLIE WMCCNegoBareny, NPoM3owno
0T HaxoAMBLIErocs 30eCb B A3LIMECKWIA
nepuog kanuuwa (MonsbBuwa) Bora mnb-
MeHCkux cnassad Bonoca (mnw Beneca) —
NOKPOBUTENR CkoToBOACTBA. B aToM ropo-
e Ha4vanock Bewadue ¢ 5 viowa paawvo-
CTaHuum "Paono poaHsLiX AOPOr  Ha 4acTo-
Te 93,9 MMy (nctounmk — URL: https://
vk.com/radiord _spb?w=wall-161713
412 15(25.06.18)).

C 19 wioHs B 1. MNpuosépcke 3apabora-
no "Paavo poaHex aopor” Ha vacrorte
106,2 MI'y (mcTousmk — URL: https://vk.
com/radiord_spb?w=wall-
161713412_23 (25.06.18)).

Pagwoctanuma "Pagvo poadsix aopor”
c 21 wiown 3syunt B8 adwmpe lobann —
CamMoro ManeHbkoro no HYWCNeHHOCTW
xutenen ropoga obnactuw Ha 4vacTtoTe
102,6 MlNy, (wctousmk — URL: https://
vk.com/radiord_spb?w=wall-
161713412 24 (25.06.18)).

MAFAQAHCKAR OBJ1. 29 mas crano
W3BECTHO, 4TO paguocTaHuwa “Pycckoe
pagwo” 3assyunt B r. Marapawe, 3anyck
acdwpa nnanupyerca 8 Havane 2019 r. wa
yactote 107,1 Ml'u.

Maranan Gein eQWHCTBEHHON CTONMUEN
cybrwekta P®, roe He Buino npeacrasneHo
"Pycckoe paguo”. Teneps cnorad "OT1 Ma-
ragada ao Jxurasa” peknamHon kamna-
HMWM "Pagvo DONbWOW CTpaMbl 3BYYUT
NONHOCTBIO ONpasaaHHo!

B atom rogy "Pycckoe Paguo®™ non-
HOCTHIO OXBATUNO CBOWMM BelladHuem Bee
ropoaa P c YMCNeHHOCTBIO HACeNeHUN
bonee 2 mnH yenosek (McTouHMk — URL:
https://rusradio.ru/news/radio/
magadan-nastroitsya-na-chastotu-
russkoe-radio! (25.06.18)).

OPEHBYPICKAR OBN. C 1 mown B
r. Cone-Mneuke craptoeano sewaHwe
pagvwocTaHuMK "HoBOE pagMmo” Ha YactoTe
91,6 MMy (ncTounmk — URL: https://vk.
com/newradio?w=wall-106042931 _
421079 (25.06.18)).

NEPMCKMIA KPAW. 10 moHa B 1. Ky-
AbiMKap Hauvanoce 3gUpHOe BelwaHwue
paguwoctaHum “"Cone FM" Ha sacTtoTte
101,5 Mly (mctounmk — URL: https://vk.

com/solfm?w=wall-124518429 _

24285 (25.06.18)).

NCKOBCKASl OBNl. K cetn perwo-
HANBLHOrO BEWAHWA paguocTaHumK ~Love
Radio™ npucoeanHuncs r. Bennkwe Jlykw.
Yacrtota sewanma — 100,9 Mly (ucTou-
HMK — URL: http://www.krutoymedia.
ru/news,/5392.html (25.06,18)).

TBEPCKAS OBJ1. PagvocTtaduma "Ha-
we paguo” Hadana 18 mas sewaHwe B
r. Pxese. 310 yxe wecTon ropoa B Teep-
ckow 06nacTn, rge MoOXHO CnylwaTth CTaH-
yuioo, Yacrora sewaHws Bo Pxese —
1054 My (nctounmk — URL: http://
nsn.fm/hots/nashe-radio-nachalo-
veshhanie-v-rzheve.html (25.06.18)).

TOMCKASA OBJ1. C 28 man dwnuan
PTPC "Tomckwn OPTNLW" npekparun
TPaHCRAUMKD  paguocTadumn  “Paaguo
Baua" B r. Tomcke Ha 4actorte 71,99 MIy
no MHALWaTMBE Bewarens (MCTONMHMK —
URL: http://tomsk.rtrs.ru/tv/analog/
radio-vanya-prekratilo-translyatsiyu-
v-tomske/ (25.06.18)).

Mo wroram npoeeaenHoro Megepans-
HOW KOHKYPCHOW KOMWUCCUMEWn Nno Tenepa-
OMOBELLAaHMIo0 KoHKypea B . Tomcke Gyaer
OPraHMaoBaHo BellaHue OBYX HOBbIX pa-
avocTaHuMi — "Bepa” v "Hoeoe paawo™.

Paguo "Bepa" 6Gyaer pabortars Ha
wacrorte 92,6 MMy, ero OCHOBHAA TEMATH-
ka — npasocnasHan Bepa. “Hoeoe
paamo”, KOTOpOe pPas3svBaKdT, B HEKOTO-
pOM poae Kak Koukypewrta "Pycckomy
paguo”, Ho onsa Bbonee NPOABWHYTOW ayam-
Topmi. EMy Bbigenena sactota 99,2 Mlu.

B Hacrosuwee spems paanocTaHumm
NPOXOAAT BCE KOHKYPCHBIE nNpoueayphl
(wcTounrk — URL: https://www.riatomsk.
ru/article/20180530/poslednee-
radio-v-sovetskom-diapazone-
zakrilosj-v-tomske/ (25.06.18)).

HoBocCTH ceTeBbiXx paaMocTaHuvn

3a nepuoa ¢ maprta no woHs 2018 r.
paguoctadumw "EBponenckon meawa-
rpynnel” (EMIN) Haksanu sewaxwve 8 20 HO-
BbiX TOPOOAX W HACENEHHbIX MNyHKTax
Poccuw, a Takxe B cTonuue ApMeHuu
r. Epeaane.

Pagnoctanumwa “[lopoxHoe paguo”
3a3sy4ana Ha WecTW HOBbIX 4YacToTax w
cerogHs umeetr 368 NyHKTOB yCTAHOBKW
nepefarMkos B Tpéx cTpaxax. Mo yersipe
HOBbIX NOPOAa BeLWwaHns NonysMnm paguo-
cetu "Pagno 7 Ha cemm xonmax” » "Hoeoe
paawo”. PaawoctaHumwo "Petpo FM”
YCALILUANW XUTENKW TPEX HOBLIX MOPOAOS.

B cetn paauoctaduymn “Espona Mnwoc”
NORBUNKUCE TPW HOBLIX POCCUMIACKKX ropoaa
W ewe ogHo rocyaapcTeo — PecnyBnuka
ApMEHUA, OHA CTana WeCThIM UHOCTPAH-
HbiM rOCYAapPCTEBOM BEWAHWA 3TOW CTaH-
UMK, B CETK KOTOPOW Takxe Kasaxcrad,
Kupruawa, Mongosa, benapycs, Yepauxa.
Nogpobras wHdopmaums npueeeHa B
1abn. 2 (ncrounnk — URL: http://emg.
fm/news/274 (25.06.18)).
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3APYBEXHOE BELLAHME Taﬁ nuua 2
CLUA. OT Bbin0ro BENUYKUA PAAUOCTaH- ? @ . = [
umn "Papuo Cseobopa”, sewaswen Ha 'T; 3 T m MecToHaxomxaeHme ES |
GuisLuMi CoseTckuin Coioa, B agupe ocTa- || & = g 3 |
NACH TONMBKD MATE A3LIKOBLIX CMyx0: Geno- ; ADWOTIR. T, EDEStn 275 |
pPyCCKan, PYCCKan, TAMKUKCKas, TYDKMEH- FaTapcran, 7. Byryoua o581
ckas v yabekckan. Bewanwe na Genopyc- "Eapona A e
CKOM W DYCCKOM A3blkax BEAETCA Ha cpen- | 3 | Mnwc R i v 87.9 |
HeBonHoBoW Yactore 1386 klu. Ha Beno- | Cmonencas obn._ r Pochaans 110361
pycckom — ¢ 03.00 00 03.30m c 19.00 g0 5 [ Apryroran obn., T Yeio-Kyr |104.3
19.30, Ha pycckom ssbike — ¢ 18.00 po [ | Bawkoprocia, r. Tywmaaws | 90,1 |
19.00 v c 19.30 go 03.00. AinA rocynapcts g Bonrorpaackas o6n : |
CpenHen Aavm Bewanve seaétca Tonsko |/ 2 % r. Muxainosxa sl
Ha KOPOTKMX BONHAX M TONLKO B BeYepHee & | 5 B | Ceepanosceas oon 1 Cepos | 911 |
BpeMS (NAKC MECTHLIE PETPaHCARUMK). | = BawkoprocTan, ¢ Kanaps: 1018
YKPAUHA. 15 mions 8 Knese Havanm 10| ATTERCKAA Kpai, r 3apunck _j_ﬂ_[j.
cﬂ;u.lanue _Paﬁn:é:cgzgur ; ﬁiucbpuﬁﬂnm '1 . Kpacxonapckwil kpai 05 7|
pmate T- +). Pabory obec- r FeneHmrmne =21
neuusaet Kovuepr PPT, yrouHsieTcs, 4To8 | 12 FFE,;E'C — Ypmyprus, . Sxwyp-bossn | 90.9 |
HACTORLLEEe BPEMA AN NPWUEMA JOCTYNHb |, CTanpononboKmin KDan, 1038 |
nporpamMMel cemu paguoctaduwin: "Tpo- F, HeBUHHOMBICCK =3
MiHB". "K”fﬂbﬁ pa“. "Old Fashioned Radio”, . | CraspononsCckMin kpau, 1010
"Meiigan”, "Pagio Mapis”, "Kpaina ©" u | BT S0 =,
HH_ype Radio” (Mcrounmk — URL: hitp:// 15 | "Paamo 7 CTaapononuCrMin Kpan, 100.7 |
mediasat.info/2018/06/15/v-kieve- | wa comy | [ [ESIHMOMHCEE i
startovalo-radio-dab/ (25.06.18)). 1G] Fehea paﬂ:ﬂﬁaﬂﬁrfmu 1007 |
OUHNAHANA. B DunnsHanm w3-3a —— |
yOBITONHOCTH NpekpaTuna ceoe cywecrso- |17 I Mﬂn-;mmp.,r 'IE:E-_E:
BaHWE EOMHCTBEHHAA B CTPaHe pyccko- |5 KpacHoapckw xpan, r Kance | 1053
A3bivHan paguoctaHuma "CnytHuk”. OHa 5\ KpacHonapcxwi Xpan
OXBaTHLIBANA CBOMM BELLAHMEM CTOMMYHBIA | 19 Hosoe r Apwasup. e
pernoH DUHNSHAMK (1. XenbcuHkn), a takke  [zp 0 | Tyneckan obn., r Anescun | 91
ropoaa Mopeoo, Kotka u Jlanneenpanta. | DpEHf.'wpnnaH obn [asa
OaHOBPEMEHHO npekpatuna ceolo paboty |° rConv-Mnews |~

W pagmocTaduua "Spirit FM™, koTopyilo MOX-
HO BbINO YCABILWATE B ropogax XensCuHKM U
TypKy, BCE 310 npown3owno 8 mae 2018 r.
PagwocTtaHuwa, nasectHas kak "Cnyr-
HuK', Bewana 8 manﬂH,qHH c 19991 m

CMEHUNA HECKONLKO Bnagensues. Ha ror
MOMEHT 3T0 Bbina eMHC TEEHHAR KOMMED-
YeCcKan PYCCKOA3bIYHAR PagMoOCTaHUMR B
Espoco3e, kOTOpas K TOMY Xe Bewana

kpyrnocyTouHo. lNpeanonaranocs, 41O eé
ByayT cnywate PYCCKOroBOpALLME TypW-
crbl. OgHako na-3a yonITO4HOCTY NpoexTa
Beina NpeanpuHATA NONLITEA CO3naHUA
AHTNOAZBLIYHOMD BEWAaHWA CO CMEeHOW
HaasaHua Ha "Spirit FM" 8 2015 r., HO 370
He nomorno. Obe pagnocTaHuMK NpuHan-
nexanu poccuiackon komnaduw "Radio
Satellite Finland Oy” (nctodwuk — URL:
https://www.fontanka.ru/2018/
06/04/130/ (25.06.18)).

DRM-pewaune

MexayHapoaHas oprasmaauws "DRM
Consortium™ (ab6peenarypa DRM 03Ha-
vaet "Digital Radio Mondiale”) seinoxuna
0GHOBNEHHBIE NeTHWe pacnucanma DRM-
BELWAHMA HA KOPOTKUX BONHax B Mmupe, a
TaKxe BelaHUs B 3TOM pexume Ha cpea-
HUX BonHax 8 MHawu. MocmoTpeTs pacnu-
caHus MmoxHo Ha <http://www.drm.org/
wp-content/uploads,/2018/06/
SCHEDULES-OF-DRM-BROADCASTS-
WORLDWIDE-A18-5.pdf>.

Bewarenen, NOCTOAHHO TPaHCNWPYIO-
WKX Nporpammsl H2 KOPOTKMX BONHax B
dopmarte DRM, € kaxabim CE30HOM CTaHO-
BUTCH BCE MeHbLue. B nosBuslweMcs pac-
NUCAHWK  OTCYTCTBYIOT  MHOroneTHue
TpaHchauwm "Pagvo AnoHua™ Ha pyccxkom
R3bIKE C MCNONB30BAHWEM Nepeaaryuka 8
Byddeprowe, Benumkobpuranma. [Haxe
MHawa, HbiHEWHWA "3akoHoAaTens mon”,
Toxe npexpatvmna DRM-tpaHcnaumK Ha
KOPOTKMX BONHax. EanHCcTBEHHOE, 4T0
yamenaetr — obunue DRM-pagmocTaHunii
B CPeaHeBONHOBOM AManal3oHe B Camoun
Muamn,

Xopowero npuéma n 73! =

)

OBMEH ONBITOM

NMutanne BOP-202 ot cetm
M aKKyMynaTOpoOB
10. LUABPOB, r. Apzamac Huxeropoackoi obn.

puémunk BOD-202 8 opvruHane nu-

TAKT OT WECTW ranbBaHnYyeckux ane-
mexTos 373. Mpu perynapHoM Mcnons3o-
BaHWK NPWEMHWKA KOMMNEKTa 3TUX ane-
MEHTOB XBATAET HEHAAONTO, a CBeXnh 06-
XOAWTCA Heaéweso. B cesan © atum A
npucnocobun CBOA NPUEMHKUK OANA NUTa-
HUA ot ObiTOBO anekTpocetn -230 B
AOMa WAWM OT OBYX NUTHUEBbLIX
AKKYMYNATOPOB TuUnopaamepa
18650 wHa nporynke. Cxema .
Bnoka nutanma naobpaxeHana o -

XS 1

TOK BUNKA He BCTaBNEHa, UEenb NUTAHKUA
npuémMHuka ot akkymynatopos G1 » G2

Y1006l NWTaTHL NPUEMHWK OT CETW, A0C-
TAaTOMHO BCTaBWTL B po3eTky X52 Bbixoa-
HYIO BUNKY CETEBOrO aganrtepa, AaKwwero
nepemeHHoe Hanpsikedwne 12...17 B. Ono
Gyoer BLINPAMNEHO AOWOOHBIM MOCTOM
VD2 wn crabunnanpoBano Ha yposwe 9 B
MHTEerpanbHeim ctabunuzatopom DAZ.
Buiknoyatens Ha perynatope rpoMKocTw
NPUEMHWKE B 3TOM Crnyvae He AeWCTBYEeT,
a uenk NUTaHna OT aKKyMynsToOpoBR pa-
30MKHYTa KoHTakTamm SF2.

A ncnoneaoean aganTtep ot MarHuTodgo-
Ha "Nerexwpa-404", MopgonpET v apyron,

OCTAETCHA pa30pBaHHOM NMLLb BLIKNIOYaTE- CcOoAepXalWwW CeTesow TpaHodhopmartop

nem SF3, koTopbiMm 060pYyAOBaH NepemMeH-
HblA Pe3ncTop perynsatTopa rpoMeocTH
npueémHuka. Kak v npexae, nosopoTa ero

MOLWHOCTHIO HE meHee [ B-A, NoHMKaowma
HanpAXeHWwe A0 YKa3aHHOro Bbille 3Hadve-
Hua. Bce anemeHThl, KpOME 3TOro TPaHc-

dopmaropa, u3 ananTepa HyxKHO YyAanMTb.,
Ana 3apaiku akkymynsaTopos A0CTaroy-
HO BKNIOYWTE BUNKY TOMD Xe aaan-
Tépa B rHeano XS1. Uens nuta-
HUA OT aKKyMyNATOpPOB B 3TOM
cnydae pasopByT KOHTakTe SF1.

PYYKM ADCTATOYHO, 4TODB BKMIOYUTE MK
BbIKNKOYUTE NPUEMHMK.

DAY v a1
\hu‘ﬁ]m KP142EHBA Jlﬁl‘lj"*jﬁ BMS PCM-25
sy I 1T P+ B

pucyHke. Bce ero aneMeHTel = ‘“- f’ =t pr—— . ﬂi HanpsxeHue agantepa nocne
yAanoce pacnonoxuts 8 6ara- ., .2 ?E"{:'ﬁ i"["";’j ‘5‘“* BM *j_ ~>  BoinpamneHus moctom VD1 ucra-
PEAHOM OTCeKe NPUeMHWKA. ) ! l v o gm.l-1 378 Oummzaumn mukpocxemon DAT
Paabémbl XS1 »n XS2 — ot l-.xﬁr.r _ YMEHBLUAETCS C NOMOLLLIO AMO-
KacceTHoro mariutodoHa "fle- . nos VD3 n VD4 npubnnantensHo
- . n TH M b
reHna-404". Onm noaoBHel pac - : A2 s - no 8 B v noctynae epe3s Ar:‘uinyn
NPOCTPAHEHHBIM ELUE HENABHO s \K Ja[rlg %um APEHAA e ynpasneHus zapﬂ.u,ué:m M
poserkam Cr-3, Ho wumeworT ' ° 1 —B'i - e SRS ) S akkymynatopel G1 1 G2. 3101 MO-
HOPMANBHO 3aMKHYTHIE KOH- . » g 3 : ¢3 20 ayne Gwin npnobpeTén B uHTep-
TakTHbie rpynnei, obo3HaveH- = L1000 w2 —— 100 mx » o o HE8T-MmaraaunHe. Y4tuTe, B0 Bpema
Hoie Ha cxeme SF1 u SF2. &/ « 25 B « 16 B E2 3apAaKK aKkKyMyNaTOPOB Ha CTa-
KOHTaKThi PA30MKHYTbI, €CNk B - . — g : Gunn3atope DA1 paccewBaeTtcs
pO3eTky BCTABNEHa BUAKa, ) '[j.SFf AHAYNTENLHAS MOLWHOCTE, NO3TO-

Korna Hu B OfiHY W3 ABYX po3e-

MY MY HYXEeH TennooTBOA. |
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B Kaxgom KkaHane npegnaraemMoro HCTOYHHMKa NUTaHHWSA co ctabm-
NIM3UPOBaHHbIM BbIXOAHBIM HanpaxeHnem +/- 14 B cymma Bbixo4-
HbIX HanpsxeHnn o6oux KaHanoB, LONONHUTENBHO CTABNNN3NPOBaH-
Has nHTerpanbHbim crabunuzaropom, HCNONL3IOBaHa ANK NUTaHNURA
OY, ynpasnsiowero perynupyowmum TpaH3ncropom. 310 no3sonnno
nony4uTs Ha 060MX BbIXO4ax MCTOYHMKA pasmax nynscaymn He
6onee 0,25 mB npun Toxke Harpy3kmn 9 A.

HTepecHan oco0eHHOCTb AByxKa-

| HANBHOTO CETEBOro UCTOYHKMKA NKTa-
HWM®, ONKUCAHHOro asTopoMm B [1, puc, 7], —
M3ONUPOBAHHLIE O4HA OT OPYIOW BTOPWY-

borans n onybGnukosansl B8 [2] w [3].
Mpuuem B [2] perynupylowme TPaH3WGC-
TOopst ctabunuaaropoe GunonspHbe, a B
[3] — nonessie. MNMpasaa, crabunuaaropbl
coBpaHbl M3 AWMCKPETHLIX KOMMOHEHTOB
6e3 mukpocxem QY. ABTOp pewwn npose-
PUTL 3Ty MOEK C ucnoneaosanmem OY,

B [3] ycTpaHeHw HegocTatkmn ctabunm-
3atopa, onucaHHoro B [2], — BbICOKKIA
YPOBEHB NYNbCALWMA BBIXOLHOIO HANPRAXE -
HMA MPW MAnNoMm TOKE Harpyakw, Hecrta-
BUNLHOCTE 3anycka, HEeHOPMWUPOBAHHLIW
NOPOr 3aWmThl OT NEPErPY3KK N0 TOKY.

OCcHOBHOW HEOOCTATOK ONWCAHHOro B
[3] crabunuaatopa — CNOXHOCTb CXEMbI,
4TO NPUBENO K OrPOMHBIM paamMmepam nna-
Tol yeTpoicTea (175x<80 mm). K Tomy xe ne-
4YaTHbLIE NPOBOAHWKW pa3melleHbl Ha obe-
ux eé cTopoHax. M3roToBuTe Takylo nnary
B AOMALHKX yCcnoBWAX Becema npob-
nematnyHo. NevaTtHsie Nnate cTabunuaa-

R12 15k
5} 4

Hele 0GMOTKM ceTesoro TpaHcdopmaro- ;-;'I'E"
pa. ITO HATONKHYNO HA WA COEANHUTL "
BbIxOAbl CTabunu3aatopoB HanpsxeHus 7T
pPa3HoM NONAPHOCTK Tak, YToBbi ux pery- b= VD10 Obw
NUPYIOLWWE 3NEMEHTI (NONEBLIE TPaH3UC- Cs c7 pesprav-_L_ c11 | L, %12 c13
TOPbI) HAXOAMAMCH B Lenu oBLLero NpoBo- T 10wl | /= 1?%;%" 1L1BA T 10mk | T= 12“3%' 10 M
Aa Harpyakw. 3710 no3asonnno A0DaBUTL K 1
HanpaxeHuio nutadus OY, nomumo Bxoa- A*—'—F"*"—gg 0 -9 ’ +148B
HOIMo HﬁnpﬂKEH“ﬂ 0AHOro GTEE““HEETU‘ BZT52C5V1S ZIR5 jl': Ra
pa, ewe u BXOQHOe HANpPRXeHue Apyroro. C8* 22u 711k 7115k
Wx cymma gaxe nocne gononHWTeNb-
HOWM CTabWnM3aumi C NOMOLLBIO WHTEr- Llﬁﬂdz : g&g
pansHOro crabunuaaropa 3HAYUTENBHO y 5(6 M—T a 159
npeseliluaeT 3Hauvewne, Heobxogumoe, 1=STI * ST MK e
4TO6bl HAAEXHO OTKPLIBATL W 3AKPLIBATH iy aE #1750
pPerynupyoLwmMia NONEBon TPaH3aMCTop NpM IR1 +0 210 =
YCNOBMKM, 4TO HecTabunuanposaHHoe 4114
BXO[HOE HanpAXeHwe nogaHo Ha ero
CTOK. 3710 nerko obecne4nTo, NPUMEHAR B Vo1 &16 DA3
Kaxaom kadane crabunuaaumm noneaon BAWSEW 100 ax » wc:ﬁt???zuﬁﬁaﬁ}
TPaH3nCTOP C COOTBETCTBYIOWMM TUMOM DA2 1 x 50 8 VT1
NPOBOAMMOCTW KaHana. 79L24 +— 1" 4 supooPDs-0aL
OpnMako, kak 3ato 4acto GwbiBaer, Takan r ¢
WMAes NPULLINA B roN0BY HE TONbKD aBTopy. 3 C6
Kak 0ka3anoch, OHa XOPOLO W3BECTHA, M B o TE”“
crabunuaaropel Ha €€ OCHOBE yXe paspa- .
TOPOB, KOTOPLIE A Npeanaran B8 HacTos-
— Crabunuaarop +148 Wel CTarbe, S3HAYUTENLHO MEHbLUEe
i ERE (51x16,5 Mm 1 40x16 mm). MNevatHwin
= : oo ' MOHTaX Ha HUX OAHOCTOPOHHWA, OHMK
VD5 U BrnonHe MoryT BbiTh M3roTOBNEHBI CBOMMK
A i -U ' CUNamm.
o MNpuHuMnNuMansHas cxema npepnarae-
. DAZ r MOrO MCTOMHMKA NMUTaHWs n3o6paxeHa Ha
sTyt—108 puc. 1. OH coaepxuT CETEBON NOHUXAKO-
l l o wwn Tpacdopmartop T1 © ABYMA M3A0ONK-
POBaAHHLIMKW BTOPUYHBIMKU 0BMOTKaMKU W
' —IvTe | [Ba BLINPAMUTENbHBEIX MOCTa Ha cOopkax
1 anonoe LWotkn VD1—VDE8 co crnaxuean-
[ VD1-VD8 MBRE2045CTG B PR A wuMu kongexncatopamu C1—C4. Cxemnl
& = 3 Crabunusarop-148 +—== 06y crabunuaatopoB HanpsaxeHws +14 B w
= e 9 VD7 B -14 B Ha pmc. 1 ynpowedbl. lNokaaaHb
o 1] TONBLKO PerynupyloliMe TpadsnctTopsl VT 1
* 61 viz w VT2, ynpasnsiowme umu OY DA3.1 w
[];‘%‘A ) | Sioh >-140 DABG.1, ctabunu3atopsl HanpsXeHusa nNn-
' W » Tanna aTux OY DAZ n DAS.
- +U Crabunusatop HanpsxeHus +14 B
c3 C4 -U . BbINONHEH NO KNAcCWMYeCKOW cxeme C
12155000 Mk ; DAE perynupylowum Tpananctopom VT1 B
_FZI x 50 B stul-+108 : MUHYCOBOM NPOBOAE, & HanpPaxXeHus
T1 -14 B — no TaKol xe cxeme C perynu-
s, — : ._ - PYIOWMM TpaxwamctTopom VT2 B8 nmoco

BOM NpoBoge.
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Yaen nutanmua OY DA3.1 or uuTerpans-
HOre crabwauaaropa OTPUUATENLHOro
HanpaxeHa 24 B DAZ2 nocTpoeH Takum
obpazom, 410 HA BeiBOA +U 3toro OY
nocTynaer Hanpaxedue +14 B, a Ha sBol-
son -U nocrtynaer -10 B. O6Ga nanpaxe-
HUS W3MEPEHbl OTHOCWMTENbLHO WCToKAa
TpaHaucTopa VT1. B peaynerare wanpsa-
xeHue Ha seixoae OY v zarsope TpaHan-
CTOpa MOXET, NAMEHAACE NpubnuanTens-
HO B yKadaHHbix npenenax, obecneuymTsb

KaK OTEpbIBaHME, Tak U 3aKkpblBaHWe KaHa-
na tpasancropa VT1.

AHANOrMYHO YCTPOEH W Y3en NUTaHuA
QY DAB.1, Toneko Ha ero seisoae +U Ha-
npaxexsne +10 B, a Ha smBoae —-U Hanps-
weHuwe -14 B.

BmecTo wHTEerpansHbix crabunusaro-
poe DAZ2 n DAS moxHO Beino 66 npume-
HWTb, kak 8 [2, 3], obbiuHbIE CTADMNUTPOHBI
C racAwmmu peauwcropamu. Ho, so-nep-
BbiX, CTADMNBHOCTL BLIXOAHOID Hanpsxe-

HUA  MHTEerpanebHbix crabunuaaropos
3HAYMTENBHO Bbilwe. Bo-BTOpLIX, Kak aTO
HW CTPaHHO, NPpUMEHEHHLIE cTabunuaaTto-
pbl 79L24 1 78L24 aameTHO gewesane cra-
BUAMTPOHOB C PE3NCTOPaMKM M 3aHUMAaIoT
MEHblLUE MECTa Ha nnare.,

MonHas cxema ctabunuaaTopa Hanps-
»eHua +14 B naobpaxexa Ha pue. 2. Vc-
ToK TpaHaucTopa VT1 agecs coeguHéH c
obOWwmMM NPoOBOAOM HArpy3kM MCTOYHWMKE
yepes peancTop-gatimk Toka R7. Ob6paa-
LOBOE HanNpsXeHWwe, Nony4YeHHoe C NnoMo-
wbio crabunuzaropa roka DAT v crabn-
nutpona VD9 (nogpobGHoe onucaHwe
ATOrO yana MOXHO HaWTu B [1]), nocTynaer
Ha HEMHBEpPTUPYIOWWA Bxoa OY DA3.1, a
HACTE BRIXOAHOrO HANPAXEHWA, CHATOrD C
penvwtens R9—R11, nogaHa Ha ero nHeep-
TUPYIOWMIA Bxod, YCuneHHoe HanpaxeHue
paccornacosaHuMAa NOCTynaeT Ha 3aTBop
TpanaucTopa VT1 uepes peauncrop RS,
OrpaHn4UBaIOLWLWA TOK Harpyakn OY.

Ecnn, nanpumep, BeixogHOE Hanpaxe-
Hue crabunmaaropa no kakoi-nubo npwm-
YWHE BO3POCNO, 3T0 NPUBOAMT K yBEenu4e-
HWID HanpaxeHws, NocTynawiuero Ha
MHBepTUpYIownA exon OY DA3.1 ¢ aBuxka
noacrTpoeyHoro peauctopa R10. Hanps-
XeHWe Ha Beixoge OY v mexay 3aTBOpoM v
MCTOKOM TpaHauctopa VT 1 napaer v 4ac-
TUYHO 3aKPLIBAET TPAH3IMCTOP, 4T0 BEOEeT K
YBENVMYEHUIO NAAEBHWUA HANPAXEHWA Ha ero
KaHane cTtok—wucTok. B peaynerare Bbi-
X0aQHO0Ee HanpaxeHwe ctabunuaartopa soa-
BPALAETCH K UCXOAHOMY 3HAYEHWID.

AwopgHan cbopka VD11 obecne4vmsBaer
nuTanme OY DA3, korpa HanpAaxeHus Ha
BbIXOAE HWXKHErD NoO CxeMe pUc. 1 BeinpA-
MUTENS HegocTatouHo v ctabunuaartop
DA2 He pabotaer. 310 OGeiBaeT Heobxogu-
MO NPW 3anNycKe UCTOMHUKA.

KonpeHcatop C8 npenaTcTayer camo-
Bo30yxaeHunio ctabmnuaatopa. OH Heob-
XOAWM, ecni KpyTU3Ha XapakTepuCTuKu
TpaHancTopa VT 1 6onee 100 A/B. KonaeH-
catop C6 yctpanset camoeoabyxneHwe
WHTerpansHoro crabunuaaropa DAZ2. Yaen
3aWKTHI OT NPEeBbILUeHWA TOKA Harpysku,
cobpanHein Ha OY DA3.2 v onToCHMMUCTO-
pe U1, noapobHo onucax 8 [1].

Mockonbky BeIXOAHOE HanpsaxeHwe OY
DA3.1 Bcerga HaxoOMTCA B UHTEpBane,
MPaHUbl KOTOPOro A0BONbBHO Odnekn OT
NOTEHUMANOE BbIBOOB €ro NUTaHnA, aToT
yCHAKTENL HE 0DR3artensHo aonxeH bbiTh
knacca rail-to-rail. Ho Tpebyerca, 4TobbI
MaKCWUManbHO A0NYCTUMOE HanpaxXeHue
ero nutadna BbINO AOCTATOMHO BENWKO.
CHumaoTea v TpeboBaHMA K HANPSXEHWIO
otce4qkn Tpaw3ucropa VT1. OH ponxex
MMETh NWWEL aoctatodHo Gonelwue npe-
OENbHLIE 3HAYEHWA HANPAXKEHWA CTOK—
MCTOK U TOKA CTOKA.

Bmecto crabwnuaartopa toka LM334Z
(DA1) u peanctopa R1 moxer GuiTe npn-
MEHEH OMOAHBIM OrpaHnLnTEens Toka J511.
Ero avon nogknioyaloT BMecTo Beieoga 1
LM334Z, a katofn — BMECTO BeiBOAa 3.

Crabunuaarop Hanpaxenus —-14 B,
nonHas cxema KoToporo waobpaxeHa Ha
pMc. 3, OTAMHAETCA OT PACCMOTPEHHOrO
NUWE Tém, 4TO B HEeM WCNOoNb3oBaH
N-KaHanbHLlM NONEeBOW TPAHIUCTOP U 13-
MEHEHE NONAPHOCTE NOAKNIDYEHWA OKCWA-
HbIX KOHAEeHcaTopos, cTabunuTpoxa, cra-
Bunu3aTopa ToKa U ManyYawoLwero guona
onTocuMmucTopa. BMEecTo MHTErpansHoro
ctabwnuaatopa oTpUUATENBHOIO Hanps-
HEHWA YCTAHOBNEeH aHanormyHolin ctabu-
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NW3aTtop NonoxXuTensHoro Hanpsxedwa. lnogran cbopka same-
HEHA AHANOrMMHOWN € NPOTHUBONONOXKHOW NOMNAPHOCTLIO CO-
eaAuHEHWA AM0A0B.

Yeptexun neyartHbix nnart crabuwnuaaropos 8 macwrabe 1:1
npeacTasneHs! B ABYX BaPWaHTax: C MCNONb30BaAHUEM CABOEHHbIX
QY MC33072PG (pwec. 4) 1 MC3407AMTTBG (puec. 5). Pac-
NONOXEHWE OeTanei Ha HWX NoKasado COOTBETCTBEHHO Ha
puc. 6 v puc. 7 B macwrabe 2:1. BHewHwia Bua cobpaHHbix cTa-
Bunnaatopos npueeéH Ha puc. B w puc. 9.

MeTtonuka ncneitTaHuin crabunuaatopos noapobHO oNUcaHa B
[1], noatomy noeropartk eé e Byay. Ocunnnorpammsl NyNLCaLUn
MX BXOAHBIX W BRIXOAHLIX HANPAXEeHWA nokaladel wa pumc. 10
(+14 B) v pue. 11 (-14 B). Cxopocte pa3eeptku 8 0boux cny-
yanAx — 2 mc/oen. XeénTeiMK NUHUAMK naobpaxeHsl ocuMnNo-
rpaMmbl BXOAHOMO HaNpskeHna, a ronyBeiMu NUHWAMKW — Bbix0a-
HOMD HANPSAXEHWA NPW TOKE Harpyakn 9 A,

Paamax nynsCaunn BouIXOAHbLIX HanpaxeHuwin crabunuaaropos
He npeasilwaer 240 mxB (0,24 mB). Mo cpasHeHUO C aHanory-
HbIM NapameTpomMm KOHCTPYKUMKM, onucadHon B [1] (1,84 mB), oH

Fr=-14Bv

ymeHblueHr 8 1,84 mB / 0,24 mB = 7,7 pa3za. KoadbdbwumenTt no-
AJAaBReHWA NyNbCauuii BXOOHOro HanpsxeHwa crabwnuaartopos
pocturaer 1320 mB /0,24 mB = 5500 (okono 75 ab).

Mpw nameHeHn Toka Harpy3skwn o1 0 4o 9 A BeixoQHOE HanpA-
KEHWE MAMEeHAEeTCA meHee yem Ha 10 mB. Mopor 3awnTel Mo
TOKY ycTaHoBneH pasHeim 10 A, 37K XapakTepUCTUKKM HE OTNK-
HAIOTCA OT aHanoruyHbIX XapakrepucTuk crtabunuaaropos, onum-
CaHHeIX 8 [1].

BepoaTtHo, y YMTatens MoryT BO3HMKHYTE COMHEHWA B Liene-
co0BpasHOCT MCNONL30BAHMA ABYXNONAPHOr0 WMCTOYHMKA CO
CPABHUTENBHO HU3KUMK BRIXOAHBIMK HANPRXEeHuamKn (+/-14 B)
M MAKCHUMaNbHLIM TOKOM Harpyskm 9 A no kaxaomy W3 BeixOQ0B8
ANS NUTAaHMA BbiCOKOoKaYecTBeHHOro YM34, nockonsky MoOLl-
HOCTb YCUNWTENA NpW 3TOM MOXET OKasaTbCR HenoCTaToyHOM
ON5 03BYYMBaHUA NoMelerns. HanomHio, 410 B [2] BbixOAHbIE
HanpAXeHus ncTouHuka +/-19 8, a8 [3] — +/-35 B.

Y106kl padsenTts COMHEHUA, paccMmoTpum YM34Y Ha Gaae xo-
POLWIO W3BECTHOW mMukpocxembl LM3B86 wnn eé casoeHHOro
ananora LM4780. Npu nUTanmMm HanpaxeHuamu +/-14 B Mukpo-
cxema LM3886 cnocobHa Gea uckaxeHwit BOCNPOWU3BECTH CHr-
Han amnanTyaon Ha 2,5 B Medblue HanpaxeHnn nuTaHsna, T. e,
14B - 25B = 11,5 B. Ecnu cobpate ycunutens no MOCTOBOW
CXeme, TO NP aMnInuTyae CUrHana Ha Beixoae oaHoro nneva 9 B
(3anac ewe 11,5 - 9B = 2,5 B) » Harpy3ake cONpoTHUBNEHMEM
4 OM amMnnuTyna ToKa Harpyaku gocturder 4.5 A, a CMHycon-
aAansHan MowHocTe — 40,5 Br. Tok, notpebnaemMsiid AByxXKaHaNb-

HbiMm (CTepeodoHnyeckm) yecunutenem, byager 9 A, 410 kak paa
COOTBETCTBYET BO3MOXHOCTAM ONWCAHHOro wucto4YHuka. [lna
ChpaBku, MpeaenbHan CUHYCOWOENbHAR MOLWHOCTE aKyCTUYECKON
cuctembl 35 AC-016 ¢ HOMUHaANBHEM ConpoTuaneduem 4 Om no
nacnopty — 35 B1. Tak 4To yeunutenn mouwHocTeo 40,5 BT snon-
HE XBaTuT, K TOMY Xe CpeaHAf MOLWHOCTE My3biKankHOro 38yKoBO-
ro CUrHana c TeMK Xe MakCUMManbHbiMM MIHOBEHHLIMW 3Ha4YEHUA-
MW, KaK Y CUHYCOWOANBHOMO, 3HAYMTENBHO MEHbLUE,
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b
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' Ja3nuyHble yoTpoRrcTea paguwoniobn-

TENLCKOrO W MPOMBILWNEHHOrO W3ro-
ToBneHua, notpebtnaowwe Hebonbwon
ToK, uenecoobpaasee NWUTaTte OT Mano-
MOLLHBIX WCTOMHWUKOB SHEPrMK, KOTOPbIE
obbivHo nmewnT Hebonbwwue rabapuTel,
Honee 3KOHOMWYHB U MMmeT Bonee npo-
CTYIO KOHCTPYKUMIO, 4eM Bonblume, MoLL-
Hbl@ M YyHUBEPCanbHbie nabopaTopHbie
GNOKK NUTaHKUA,

Mocne mMoaepHM3aumK 3nekTpobpur-
Bbi, OnNWcaHHon B craree "HopaGotka
anekTpobputes VT-1378BBK™ ("Paano”,

Hanpaxesua. B MocTe fi 3aMeHun Kpem-
Huesbie amoasl 1N4007 Ha guoaw WoTkm
SR104P, 4TD yMEHbLLIMNO NOTEPK Hanps-
HEeHWA Ha BeinpamuTene. MNapannensHo
avonam pobasmn yoTpaHalowme rnoMexu
koHpencatopel C1, C2, C6 u C7. EmMkocTb
koHgewcatopa C3 ysenuunn c 470 po
1000 mx®D. MocneposarensHo ¢ 0BMOT-
kown | Tpanchopmaropa T1 ycTadHoBwun
npepoxpaHuTensHei peauctop R1 » 1ep-
mopesncTop RK1 C nonoxutenbhbim TKC,
CAyXalnin CamMOBOCCTAHABNUBAIOLWMMCH
npeaoxpaHuTenem,
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2017, Ne 7, c. 51), ocrancs wesoctpebo-
BaHHbIM apanTtep YH-G350300350D, wc-
NONL30BABLUMIACH ONA €8 NMUTAHWA OT CeTH
~230 B. OH BeINONHEH B BWIE CETEBOW
BUNKWA 1, COrMAacHO nNacnoprty, WMeeT Bbi-
X0AHOE MNOCTOAHHOE HanpaxeHue 3,2 B
npM Toke Harpyakm po 350 mA. OgHako
NPOBEAEHHBIE MAMEPEHWA NOKA3anu, NTO B
FABMCUMOCTI OT HArpy3ku HanpsxeHwe Ha
BbixOOe apantepa nameHseTca ot 3 Ao 8 B.
JTO HE NO3ABONAND MCNONLIDBATL ero ANA
NATAHWA QPYrix yCTPoWCTB, TpeboBaBlumx
bonee crabuneHoro Hanpsxedus. MNMoato-
My ObLNO pEeLWweHo OCHACTUTE 3TOT apanTtep
HECNOXHbBIM KOMNEHCAUWOHHbIM CcTabm-
NU3aTopomM BbIXOAHOMD HANPAXKEHWA,
MpuHUMnKansHan cxema aopaboran-
HOrD apganTtepa npeacraeneda Ha pmc. 1.
Mpexae OH COCTORN TONBLKO U3 NOHUXAK -
wero Tpakcdopmaropa T1, avonos
VD1—VD4, obGpasyouwmx BbiNpAMUTENL-
Wb MOCT, U konwaedcaropa C3, crnaxun-
BAWLWEro nynsCaumn BbiNPAMNEHHOIO

J Puc. 3

B nobaBneHHOM B afantep KOMnNeHca-
UuWoHHOM cTabunuaaTope HanpAXeHWA Ha
TpanancTopax VT1—VT3 dyHkumio ncToy-
HUKa 00pasuoBOro HanNpPAXeHWA BeINON-
HReT ceetoavon HL1, oaHOoBpeMeHHO
CAYXAUWWn MHOUKATOPOM HANMYUA BbIXOA-
HOro Hanpsxedsua, Ecnm no kakvum-nnbo
NPWMHUHAM HANpPRXeHWe Ha BeIXoae agan-
TEpa CTPEMMUTCH K YBENUHEHMIO, TPAH3MC-
Top VT1 OTKpbiBARTCA CUNbHEE, 3TO NpKM-
BOAMT K POCTY TOKa KONNeKTopa TPaH3uc-
Topa VT2 v yBenuyeHmo HanpaxeHdnua Ha
peauctope R4. Hanpaxewue mexny 3a-

TBOPOM M MCTOKOM NONEBOrD TPaH3WCTO-
pa VT3 ymeHblIABTCA, B peaynerarte Hero
pacrer CconpoTuBNeHMe ero kadana
CTOK—MWCTOK M NOHMXAETCA BbixOoAgHOE
HanpaxeHwe crabuwnuiartopa. KoHpeHca-
Top C8 npenarcTeyeT camosoabyxneHno
crabunuaaropa.

MNPy PA30OMEHYTBIX KOHTAKTaxX BuIKNOYa-
Tens SA1 v Toke Harpy3km o 0,5 A Bhixoa-
HOe HanpaxeHue crabuwnuaartopa okono
3 B, a npu 3amkHyThix OHO BO3pacraer ao
5 B, HO QOMYCTUMBIIA TOK HArpy3aku yMeHb-
waetca no 0,25 A. MamepeHua npoeeaeHsl
npy NOHKWXeHHoMm 0o 210 B HanpaxeHnn a
cet™. MakcvmanbHbiM OONYCTUMBIM CHA-
TANCA TOK, NPW KOTOPOM Ha Bbixoae ctabn-
NM3aropa NoABNANUCH 3aMETHLIE MynbCa-
UMK HanpaxeHna ¢ yactoton 100 Tu,

3107 cTabMnNn3aTop MOXHO MCMNONL30-
BATbk WM B APYIrMX UCTOYHUKAX NUTAHUA NPA
YCNOBWK, 4TO NUKOBOE HanNpsxeHne Ha
ero exoge He Byget npeswiwarte 20 B, a
TOK Harpy3akn 2 A. MNMageHwe HaNPAaXeHUA
Ha KaWane CToOK—MWCTOK TpaHaucTopa VT3
npyv 2aTomM Toke AonxHo ObiTe He Donee
40 mB. Tok nokos ctabunuaartopa npw
BhIXOAHOM Hanpsxesmm 3 B — okono
3 MA. C ysenuueHnem Toka Harpyakm c 0
A0 2 A BuIXOOHOE HaNpRXeHWe yMeHblla-
erca npubnuantensHo Ha 10 mB.

Anoasl BeINPAMWATENBEHOrO MOCTa W
koHaeHcaropw C1, C2, C6, C7 ycraHos-
NeHsbl Ha neyYaTtHoW nnare gopabartniBae-
MOro aganrepa, paameps! KOTOPOW B pac-
cmatpusaemom cny4ae 33x18 mm. Cra-
Bbunuaarop cobpaH HAa AONONHWUTENBHOW
MOHTaXHOR nnarte paamepamn 24x20 mm
(pmc. 2). Ero petany coeavHeHsl BbIBO-
AaMW W HaBeCHbIMM nposogamu, 3Ta
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nnara paaMmelleHa B kopnyce aganrepa,
KaKk nokasaHo Ha pmc. 3. PoToCHUMOK
ycTpowcTea 8 cbope — Ha puc. 4.
Peauctop R1 — MMNOPTHLIA HEBOAro-
paembiid nnu pasapsieHon. B kavectee RK1
npumeHeHa wanba conpoTHBNEHWEM
15 OM npu KOMHaATHOWA TeMmneparype oT
Tepmopeanctopa CT15-2A (pue. 5). Ta-
KME TEPMOPE3VCTOPbLl NMPUMEHANWCE B
yanax pasmarHMYMeaHng Macky KMHECKO-
na Tenesn3opos cepun YCUT. B nanHom
CNy4Yae TepMOpPeIncTopP CNYXUT CaMoBOC-
CTAHABNAWBANLMMCH NMPEaoXPaHUTENEM,



Mockoneky K metannu3aumn wanbsi
HEBO3MOXHO NPUNasTe NPOBOAA, UX 04K~
WEHHBIE OT M30NALKMKM KOHUB HAMOTaHbl C
NBYX CTOPOH Ha TepMOoyCaxXwBaemyio
Tpybky, nocne vero Tpybka wagera Ha
waiby, kak nokasaHo Ha puc. 6.2, n Tep-
moobpaborana. Ha BbiBOALI HALE T TPYD-
KW M3 CTEKNOTKAHW wnu apyroro Tepmo-
CTOMKOro M3oNALMOHHOTO Martepuana.

Jarem tepmopeancrop obmoTtaH He-
CKONBKUMW CNOAMK CTEKNOTKAaHW, naxker
Ckpennéd AOBymMa OTpe3kamu Tepmo-
ycaxueaemon Tpybkm (pwuc. 6,6). Lens
3TOrD — yMEHbLUEeHWe TennonoTeps Tep-
MOpEe3ncTopa B Okpyxawowylo cpeay. B
peaynbrate TOK HYepe3 TepmMope3ncTop
nocne cpabateiBaHMA HE npeasiwaer
S MA, a Temnepartypa ero nokpbiTUN
pnocturaer 70...80 "C. PaameuwieH Tepmo-
PE3UCTOP B HULWE CETEBOW BUNKKW MEXAY
KOHTAKTHbIMK  LWUTLIDAMW, BHYTPEHHAR
4YACTh KOTOPOW NOKPbLITA ABYMA CHOAMM
NNOTHOM CTEKNOTKAHM.

‘ Puc. 5

OnucaHHbIn caMmopenbHseld TepMope-
AUCTOP MOXHO 3aMEeHWTL APYrum, npea-
Ha3HaYeHHbIM ANA OrpaHUYeHun TOokKa
TEPMOPE3NCTOPOM C NONDKUTENLHLIM
TKC, nanpumep cepun 14MO, wnu 8bi-
COKOBONBTHLIM CaMOBOCCTaHasNUMBalo-
LMMcH npegoxpadutenem SF250-080.

Kongexcatoput C1, C2, C6, C7T — ke-
paMUYecKue ANA NOBEPXHOCTHOrO MOHTa-
*a. OHn nNpwnanHbl MEXAQy BblBOAAMM
COOTBETCTBYIOWMX avoaos. KoHaeHca-

Puc. 6

Topel C3 n C10 — okcnaHbie anomuHme-
Bblg, OCTaNbHbIE — ODbIYHBIE KEepamuye-
CKMe unWm nnedHovHoie. Ecnn B xopnyce
MMEeTCH caoboAHOE MECTD, EMKOCTh KOH-
pgencaropa C3 xenatenbHo yBEAWYKMTE 00
4700...10000 MmeP. MOXHO YBEAUYUTL W
émMrkocTh konaeHncaraopa C10. Bmecro
avopnoe SR104P nopoinyT, Hanpumep,
1N5818, 1N5819. Ceetoamon RL30ON-
DR314S moxer Guite mObBeiM NoAxOaALLE-
ro paamepa, WBerta v APKOCTW CBeYEeHUA,
Monesoi Tpauvawctop FQBG60ONO3L &
kopnyce D2PAK ponycTuMo 3aMeHuTb
apyrium N-kaHansHbeiM 8 nogobHom kopny-
Cce W C NOPOroBbIM HanpaRxeHuwem He Bonee
2.5 B. K rennoorteoasuemy dnasuy Tpa-
aucTopa nNpunasH TennooTeod W3 ABYX
MEOHbLIX NPOBONOK awameTpom 1.6 MM »
anvHon 35 mm. Mpu narotosneHnu ctabu-
nu3aaropa DoNbLWER MOLHOCTY MOXET no-
Tpebosatech Bonee 3pPeKTMBHLIA 0TBOA,
Tenna. Bmecto Tpan3aucTopa 2SC2839
NOOOMAET, HANPUMED, TPAH3WCTOP Cepun

d

KT3102. TpaHaucTop 2SA1267 MOXHO
3aMEeHWTb TpaH3aucTopom cepum KT3107
MW APpYTraM CTPYKTYPSI p-n-p.

Buikmosarens SA1, cnyxaumn nepe-
KNoYarenem BbIXOAHOIo HANPsXeHWs,
NPUMEHEH ManorabapuTHbIA ABUKKOBbLIA.
Ero mMetannu4eckuwin KOpnyc COeOuHEH C
NNOCOM BbIXOAHOIO HANPAXEHWA,

Ecnn nMmeowmincs B apopabaTteiBaemom
apanrtepe NoHWXaLWMA Tpawchopmartop
HEWCNpaseH, BMEeCTO Hero B kayectee T1

NOAOWMAET TrOTOBBIW TpawchopmaTop
TNK2-6B wnv apyrom C yka3aHHbIM Ha
CXEME HANDAXEHWEM BTOPUYHON OBMOTKIK
M rabapuTHON MOLWHOCTBEID HE MeHee
2,5 Br. CamopenbHbin Tpancdopmartop
MOXHO HamoTaTte Ha W-0bpa3aHom cTane-
HOM MarHMTONPOBOLE C CEYEHWEM LIEHT-
panbHoro kepHa 2,7 cm®. MepsnyHas o6-
MOTKa aonxdHa cogepxats 4300 suTroB
NaKkupoBaHHOro nNpoeoga AnameTpom
0,08 mm. BropuuHaa — 135 BUTKOB Tako-
ro xe nposoaa awametrpom 0,43 mm.
Mexny obmoTkamu NpoxKNagbiBawnT He-
CKONbKO cnoes GToponnacToBOR MNK nas-
caHoBOW neHTbl. NMNacTuHel MarHMTONpoO-
soga cobupawT Bnepexkpbiwky. MNocne
nposepkn paboTtocnocoBGHOCTM TpaHc-
dopMatopa ero MarHMTonpoBoA peko-
MEHAYeTCH NPonuTaTh Nakom v npukne-
WThb K KOpNycy anantepa kneem bd-19.

Paaom ¢ TpaHchopMaTopom B HUXKHER
M DOKOBLIX CTEHKAX KOopnyca aganrtepa
NPOCBEPNENbl HECKONLKO AECATKOB BEH-
TUNAUMOHHBIX OTBEPCTUA AnamMeTpom
2,3 mm. BeixogHoi kabene cgenad wa
MHOrOXuUnbHOro nposoaa 2x0,75 mm° B
NBX wnaonauuw, A0NOAHUTENBHD WMI0NW-
poBaHHOro TpybkoiA M3 Takoro xe mare-
puana. BeixogHon wrekep — cradgapr-
Hbl 5,5/2,.5 MMm.

HanaxueaHue yCTpOWCTBA 3akniovaer-
CA B YCTAHOBKE HOMWHAaNbHOID BLIXOOAHOIO
HanpaxeHwa. NpyU PA3OMEKHYTOM BhIKNIKO-
yatene SA1 ero yctaHaBNMBaiOT PaBHLIM
3 B, nopnbwpasn conpotuBneHue pe-
anctopa R6. 3arem, 3amxkHys SAT, noa-
Bopkon conpotuanedua peawcropa R8
006VBAKNTCA BLIXOAHOIO HANpPaxXeHun S B,

Mpw HanpaxeHun B cetn 230 B akmo-
YEHHbIM NOCNenoBaTenbHO B UENbL NWTa-
HWUA aganTepa MynbTUMEeTp B pexunMme
M3MEPEHWA NEPEMEHHOrNo TOka nokas3an
8,7 mA Ges Harpy3kn, 21 MA — npu Toke
Harpyakw apnantepa 0,5 A n 42 mA — npw
3AMbIKAHMW 2ro Beixoga. MNMpu BuIXOOHOM
HanpaxeHun 3 B u toke Harpyskn 0.5 A
TeMneparypa BHYTPW xopnyca aganrepa
4Yepea gecAts 4acoe paboTel NOAHANACH
Ha 27 "C OTHOCWTENBHO TemnepaTtypsb
OKpYXawluero so3ayxa.

Xp;HeHne B Th_i-lzlgépeak

MHPOpPpMALUUU PA3JINYHBIX

AAaTYUKOB
A. MAXOMOB, r. Bnagnmup

Jra crarba — npogonxeHne pavee onybnukosannon [1], rae pac-
CKka3zaHo, Kak COoxXpaHsaTe C nomouwbio mogyna ESP-01 n cepsuca
ThingSpeak 8 UHTepHeTe pe3aynerartel paboTsl garymka remneparypbl
m Bnaxnoctu DHT11. HoBas cTares NOCBALEHA CONPAXEHNWIO C MO4QY-
nem ESP-01 gpyrux garynkos: remneparypsi DS18B20, pasnexnuns n
remneparypesi BMP280, MarHNTOKOHTaKTHOro nasewarens H0102-2.

l_l a puc. 1 npueeneHa NONHaA cxema
NNaThl, K KOTOPOW MOXHO HE TONbLKO
NOAKMDYATE PAINUYHEIE AATYMKK U ApYTrve
MCTOMHWKW MHOPpMaUK 4NA Nnepeaayv ee
no cetu Wi-Fi ¢ nomowsio moayns ESP-01,
HO W NPOrpaMMupoBarte cam MOoAyNb.
HanomHio, 8 [1] Gwina npueeaeHa NULUbL
yNpoweHHana cxema noaobHo nnatel C

par4ymkom DHT11, Ha koTopoi Bbinu OC-
TABNEHL! NWLLE 3INEMEHTHI, HeobxoaumMmele
ana pabotel garduka m moayna ECP-01.
Cam moayne HyxHO GbINO NOAKNIONATE K
HEW yXe 3anporpaMmMmupoBaHHBIM,

Paasem XP1 HOBOW Nnatel CAYXAT AN
MOAa4Yn HanpRXKeHs NMTaHWA, Ha Hero xe
BbiBEOEHBI NUHMUKW MNOCNEeaoBaTensHoOro

wHTepdenca nnatel ESP-01, no kotopomy
MOXHO 3arpyxkate B HEE nporpammy M,
ecnM 370 NpPeaycMOoTpPeHO Nporpammon,
nepenasate WM NPUHUMATE CRYXKEBHYIO W
OTNAAoMHYI0 MHDOPMaUWIO.

K pasvemy XS52 nogxkno4awnT Moaynb
ESP-01, a k pazwemam XS1 n XP2 — pa3-
NWYHBIE BHELLHWE YCTPORCTBA, B TOM YKUC-
ne pam™rkn. Hanwsue napannensHbix paa-
HODPOOHBIX Pa3beMOB (WTLIPW WU rHeE3ga)
obneryaert nogknio4YeHne,

CHaB nepeMbitkmn S2 U S3, MOXHO OT-
KMOYUTE NUHKMK NOCNEA0BATENLHOID WMH-
repdenca mogyna ESP-01 or koHTakToB
paswéma XP1, eCnv OHW HE HYXHBI ONnA
paboTel YCTPOWCTBA, COEAMHEHHOMD C
3TUM Pa3beMOM. YYTUTE, COBAMHATE 3TH
NWHWW HENOCPEeACTBEHHD C NWUHWAMK
COM-nopTta koMnsTEPa HENL3R BCNen-
CTBME CYLUECTBEHHOMO Pa3nNu4MA Ypos-
HeWn curHanose. HyxeHd npeobGpaaosaTtenn
YypoBHEen (Hanpumep, Ha MuKpocxeme
MAX3232). # coeawHan pa3vém XP1 C
USB-noprom komneloTepa 4epea npe-
obpasosatens wHTEepdenca Ha MuKpo-
cxeme PL2303.
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Nepembivkn S1 1 S5 B pasnnyHbix KOM-
BuHauMAx NO3BONAKDT OPradu3cBaTtsh
NATaHWe YCTPOWCTBaA HanpaxXeHuem
3,7...5 B o1 ncTtovHuKa, NOAKNIOYEHHOIO K
KOHTAKTY 2 padbéma XP1 wnu kowTakty 1
paswémoB XS1 u XP2, a Takxe nNUTaTth
BHELIHEE YCTPOWCTBO, MOOKNKYEHHDE K
OAHOMY M3 Pa3bEMOB, OT BHELUHErD yCT-
poicTBa, NOAKMOYEHHOro K ApYyromy
pazbeémy. CHaTan nepembivka 5S4 oTknio-
Yyaer nuraxdme ot moayns ESP-01,

rpammbl B moayns ESP-01 ¢ nomowso
cpeab paspaborkn Arduino IDE Bo BCEM
nopgobed onucadHomy B [1].

Nocne nogasw NUTaHWa nporpamma
HacTpawBaer fOaTyMk  Temneparypsbl
DS18B20 » yctaHasnueaeT coeMHEeHWe C
ceToo Wi-Fi, napametpnl ssid u password
KOTOPOW Chnepyert ykasarte B Nporpamme
nepen TpaHcNALUen.

B oCHOBHOM UMKNE nporpamMma Juraer
noka3saHua aatyvka TeMnepatypsl (npoue-

XsS2 "ESP-01"
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HaxaTtell KHONOYHBIA NEpeKnoYaTENL
SB1 nepesoauT YCTPOWCTBO M3 pexuma
NPorpaMMupoBadmMa B paboyri pexum,
KHonkoi ¢ dukcaunen SB2 moxHo one-
PaTUBHO BLIKAKYUTE MUTAHWE MOAOYNA
ESP-01.

Onucannan nnara bBwina waroTosnexHa
HABECHLIM MOHTAXOM Ha OTPEe3ke Maker-
HOW nNnatel. E€ BHEWHMA BUA C YCTAHOB-
nexHsim mogynem ESP-01 v nogrnwoyenr-
HbIM K pasbemy XS1 gatymkom Temnepa-
Typei DS18B20 noka3ax Ha puc. 2. Jame-
4y, BCNW NNarta MaroTasnueaeTcs He AnA
AKCNEPUMEHTOB C MOAYNEM W OaTHMKAMM,
a Ans NOCTOAHHOM akcnayaraunu cobpau-
HOW Ha HEN CUCTEMbI, €8 MOXHO 3HaYM-
TENLHO YNPOCTUTL, MCKMIOYUE NEepeMbly-
KM, KHONKW, NWWLHAE PEe3NCTOpsl U padb-
EMbI, @ B OCTABLUMXCH pasbemax OCTaBuTh
TONLKO HEODXO4MMBIE KOHTAKTHI,

Ha cxeme puc. 1 kK paabemy NnoaKNOYeH
pacnpoCcTpaHeHHbIA AaTiMK TEMNEpPaTypPL
DS18B20. OH umeeT umdpoBOR MHTEP-
denc 1-Wire, nerko peanvayemsiia Ha nio-
BOM MUKPOKOHTPOANEPE, HanpuMep, Kak
onucano B [2]. AaTtunk kanwbpoBad Karo-
TOBUTENEM M He TpebyeT nNoBTOPHOW
kanubpoekn.

MNporpamma ans paboTe C 3TUM AaTYKU-
KOM HOCKUT Ha3zeanwe DS18B20_to Thing
Speak.ino v npunoxexa k cTatee. [ns
CBR3U ¢ HUM No wwHe 1-Wire oHa ucnone-
3yer craspaptHyio Bubnuoteky OneWire.
Mpouecc TpaHcnauuKM W 3arpysku npo-
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nypa gettemperature()). [lns xoHTpOons
OHA BbIBOAUT 3TY mHbOpMALMKD B Nocne-
nosarteneHei nopt. [Janee odHa nogaér
3anpoc Ha cepaep api.thingspeak.com, B
KOTOPOM OTCbinaet cobpaHHyio wHdop-
maunio 8 none field2 kanana cepeuca
ThingSpeak. B kouctante channellD aon-
*eH DbITh 3a0aH WAeHTUDUKATOP CO3naH-
HOrO ANA 3TOW UenNK kadana, a CTPOKOBOW
nepemeHHon writeAPIKey npuceoer yHu-
kansHeln APl key, nonyYedHsid Npw pe-
rucTpaumn B cucteme. Nocne nayaol, Ann-
TENLHOCTE KOTOPOW 33a0aHa KOHCTAHTOW
postinginterval, uMkn NOBTOPRETCA.
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Puc. 4

Otkpbie 8 Opay3epe CO30aHHLIA B
ThingSpeak kanan, moxHo Habnwaatbh
3aperucTpyupoBaHHylo wHboOpMayuio o
TemMneparype. Ha pwme. 3 npeapcrasned
peanbHui rpaduk M3IMEeHeHWa Temnepa-
Typbl B kOMHaTe 3a cyTtkn. [lsepb HankoHa
Bbina NPUOTKPLITA, 4TO 3aMETHO NO naae-
HMIO TEMNEPATYPbL! B HOYHOE BPpeMa.

Ha puc. 4 nokasada cxema noaknc-ye-
HWA K YCTPOWCTBY, COBpaHHoOMY No cxeme
pyc. 1, moayna fartdvka armocdepHoro
AasneHna v Temnepatypsl BMP280. 370
KOMMAKTHbLINA 1 pacNDOCTPAHEHHLIA MOOYNb,
copepxawmnn oaHOMMEHHLIR gaTtyuk. OH
cnocoben naMepaTs TeMnepaTypy U nas-
nexne, a aatem BCE 3T0 KOAMPOBaThL W ne-
penasars Yepes uirepdeincs SPI unu IFC.

B Gaporpade ons mogenn paketol [3]
Gbin MCNONb3cBaH wWHTEpPQEenc EPI a
Tenepb NpUMeHneTcs uHTepdeirc I°C. ,Il,nn
atoro ewBon S (CSB) nnatel mopyns
BMP280 gonxen BuiTe ocTasned caobon-
Heim. Octasned csoBoaHbiM W BhiBOA B
(ADR), 4TO npuceBawBaetr mogymo agpec
Beaomoro Ox76, ncnonb3yemsiin Nporpam-
Mo ana obpauwenna Kk Hemy. B moayne,
KPOME OaTyuMKa, YXKe WMEeKTCH Bee Heob-
xoauMmele ona ero paboTel peancTopsl.
Moatomy peancTtop R3 (cMm. pruc. 1) MOXHD
HEe yCTaHasnuearts.

B nporpamme BMP280 _to_ThingSpeak.
ino ans pa6oTtel ¢ gatyvkom BMP280 uc-
nonb3oBaxa bubnuoTtexa Adafruit BMP280.
Ee vyxHO ckauathk no agpecy https:// git-
hub.com/adafruit/Adafruit BMP280 _
Library u ycranosure 8 Arduino IDE go
TPaAHCNALMK NPOrpaMmsl,

AnropuTm paboTel nporpamMmbl He
OTNU4AETCA OT OMWCaHHOro ANR AaTyYvKa
DS18B20. Pa3sHvua nvllbL B TOM, 4TOD WMC-
NONL3YVIOTCH Apyrue npouenypes 83amMMmo-
AEACTBMA C AATYMKOM, a nonyyYyeHHas
nHpopmaumna oTceinaercs 8 nons field2
(Temnepartypa) w field3 (mpasnenue) ka-
Hana cepsuca ThingSpeak.

Otkpeie 8 DOpay3epe CO030aHHLIA B
ThingSpeak kanan, moxHo Habmoparte 3a-
PerucTpUpPOBaHHYD MHQOPMaUWIo O Tem-
nepatype B rpaaycax Lenscua v atmo-
chepHoOM gasneHuu B nackanax (pmc. 9).
Cyas no rpadwkam, gatyuk pabortaer co
cBoAaMKn, MHOTAA BLIAABAR 3HAYEHWA, Bbi-
Busaowmecs na obuero paga. [na pabo-
Thl ¢ Takon mHdopmaumein en tpebyerca
¢unsTpaums. Cepewnc ThingSpeak npeno-
CTABNAET TAKy BO3MOXHOCTL. Te Xxe rpa-
GUKKM NPKU BKNIDYEHHOM Tak Ha3biBae@MOM
MEAWaHHOM ©OWUNLTPE nNOKa3aHel Ha
pwuc. 6. Orcyrcrere Buibpocos noasonu-
No MAMEHWTHL UX MacliTab No BepTHkanu n
NyylWe pasrmageTe X040 U3MEHEHWA UaMe-
PAEMBIX NAapamMeTpoB.

Kpome cnoxHbix aarsmkos, npeobpa-
AVIOWMX Pa3nNnuHbie duanveckue Benmuin-
Hel B uadposy dopmy, MeGOpMaLMO
ONR PerucTpauvn Moryt nocTasBnaTe W
o0biYHbIE KOHTAKTHBIE AaTYKKKN. Hanpw-
MED, KHOMKA, HAXaTWe Ha KOTODPYIO CUrHa-
nuanpyer o kakom-nubo cobeitun, pas-
MbIKAIOLWMWUCA KOHTAKT Ha ABEepuUe X0ono-
AWNLHUKA WKW OXPaHHOW CUrHanNM3aumw,
YCTAHOBNEHHLIM HA BXOOHOW ABEPW NOME-
wenna. Ha pue. 7 npuBegeHa cxema
nogknoyedns repkona SF1, B gaHHom
cny4ae — COCTABHOM YacTU MAarHuTOKOH-
TAKTHOro M3BELWATENA OXpaHHOW CWrHa-
nv3aumu MO102-2. Takon wW3aBelwlaTens
0BbIYHO YCTAaHaBNUBAKT HA HEMAarHUTHBIX
KOHCTPYKUMAX, Hanpumep, Ha nepessaH-



lest_apakhom

lemperasture

s
1 & 0 1 D0 S0GD

Nate

Puc.5
RS ARROEE [T ERTI0

Test _apakhom
=4 N

T e e s ature
1
y
L]

LE D LR I

Puc. 6

—= |{ KOHT 2 X571 (prc 1)

ﬁﬂ}sn

—= K KOHT. B AST (pwc 1)

Puc. 7

test _apakhom

F
: ]
3

Puc. 8

te st _apakhom

Ll W) i 8

Bl i i 0

F = = —

I I-'I P‘-_ ¥

F ¥
e il . WA |

Puc. 9

HbIX ABEPAX U OKOHHLIX paMax, a B CTaThe
[4] OGN0 OnNUCaxo ero NpuMeHeHue B
camogensHoM BenocnuaoMerpe.

Mporpamma ans yctpowcrea cbopa
MHDOPMALMK OT KOHTAKTHOrO garyumeka
HOCWUT Ha3eaHue Switch_to_ThingSpeak.
INO 1 BMECTe C pacCMOTPEHHbIMU paHee
AporpaMMamMin NpyunoXeHa K ctTatbhe.

B OoCHOBHOM UMKNe OHAa NpoBepseT
yposeHb Ha exone GPIO2 (cocToanwe rep-
koHa SF1) c nepuogom 50 mc. Takon ne-
puoa ONnpoca WCKNIoYaeT BNuaHWe ape-
Geara KOHTAKTOB Ha NONYYaeMbId pe3ynk-
tar. Coobwenne B nocnenosarTenbHbIA
nopT MoOgyns W 3anpoc Ha cepBep
api.thingspeak.com ¢opMUPYIOTCH Npu
KaxA0M MIMEHEHWW COCTORAHWA KOHTAKTOB.
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NONbLIA0OBANCH KOMNBIOTED C 3aNYUWEHHBIM
Ha HEM uHTepHeT-Opayaepom. Takum xe
0Bpaszom moxHo HabnopaTe ee 1 Ha Mo-
buneHoMm ycTpoictTee. OgHako ato He
o4eHb yaobHo.

Co3gaHo MHOXEecTBO NPUNOXEeHWA
ans pabotel ¢ ThingSpeak ¢ NOMOLLLID
MoBuNLHLIX yeTpoicTe. OaHo 1a Haubo-
nee yaobHbix ana yctpoicte ¢ QOC
Android — suaxetr loT ThingSpeak
Monitor Widget. OH 06bi4H0 OKa3uiBaeTCH
B 4YWMCNe nepeblx NpPW NOWMCKE Ha
PlayMarket no cTpoke "ThingSpeak”.

Ha puc. 9 noka3aan dpparmedt 3xkpaHa
nnadweTa ¢ BuiBeaeHHbIM Ha Hero pabo-
Tawwmm Bngxetom. B Hém oTobBpaxeHb
nsa nona sbibpaHHoro kawana Thing
Speak ¢ MHOWKauven Tekywmx (nocnea-
HUX 3anuWcaHHeiX) 3Havennn. B pnavHom
crny4ae ato nokasanwa gardmka BMP280,
NOAKNIDYEHHOrD K KaHany, kak Oeino onn-
CaHo Bblle. Huxe BHM3Yy cnpasa otobpa-
HAEMOro 3HAYeHUA UMEeeTCH 3HAY0K
nepexoaa k rpadpuyeckomy orobpaxe-
HMI0O MHPOpMaunK, coaepxawencs B
none kanwana. Ha pme. 10 nokasad rpa-
¢wmk Temneparypsl, Ha pwc. 11 — rpa-
¢duk gasnexqun. B obBoux cnyvasx Bknio-
YEHBI MefuaHHble PUNLTDLI.
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Puc. 10

ECnn CMEHb! COCTOAHWA KOHTAKTOB nartyu-
Kd B HECKONBKWUX MKNax onpoca gardyuvka
HE NPOW30WNo, cooblleHne O COCTORAHIK
AATYMKA BCE pPaBHO OTCHLINAETCA B Kadan
cepeuca ThingSpeak ¢ nepwogom 20 c.
OTtkpbiBaem B ODpay3epe CO30aHHLIA B
ThingSpeak kaHan, rae MmoxHO Habnoaarts
3APErnCTPUPOBAHHYID WHbOoPMaUUKD ©
xnonadvn asepsio (puc. 8). PackpwiTon
NBEPW (KOHTAKTHl repkoHa pa3soMKHYTbi)
COOTBETCTBYET 3aHa4YeHwe 1, 3akpuITon
nBepn (KOHTAKThI reprkoHa 3ameHyTel) — 0,

ThingSpeak v Android

B paccmoTpeHHbiXx nNpumepax B kKa-
yecTBe ycTpoicTea, orobpaxawwero 3a-
PErMcCTPUPOBaHHYIO WHDOPMAUWMID, WC-

et _mpahe

NUTEPATYPA

1. Naxomors A. Xpavenwwe B ThingSpeak
wHpOpPMaUVK O TEMNEPATYPE W BNAXHOCTH. —
Panuo, 2018, Ne 7, ¢c. 19—21.

2. Naxomos A. KOMHATHAR METEOCTAHLMWA
wa Arduino Pro Mini. — Panwo, 2015, Ne 12,
c. 43, 44.

3. Naxomos A. Baporpad Ans Moaenu pa-
ketel. — Pagmo, 2017, Ne 1, c. 52—54.

4. Naxomon A. Benocnupomerp va Ardu-
ino. — Pagwo, 2015, Ne 11, c. 44—46.

Or pegakumu. YnomawyTse 8 CTarse

nporpaMMsl gna ESP-01 Haxogarca no
anpecy http://ftp.radio.ru/pub/2018,/08/
thingspeak.zip va Hawem FTP-cepaepe
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NEHHYI0 C ABYX CTOPOH NEe4YaTHOW nnatwl
Tpaneuuio W ABa KOHAeHCAaTopa B 86 HuX-
HEeI 4acTu, — BCE BMecTe 3aTo obpaayer
konebarenbHbin KOHTYP aAnA paboTtel 8
ananazoxe 2.4 Tu.

Nepepn Havyanom pabotoi ¢ Raspberry Pi
Zero (W) HeobxoaumMo nNoOAroTOBWUTH
MicroSD-kapTy, 3anucas Ha Heg obpa3s
onepaunoHHon cuctemsl (OC). Hanbonee
pyeanaHelin BeiBop — odunumaneHan OC
Raspbian [3]. AnA 3anvwcw obBpasa Ha
KapTy BOCNONbayWTece ytunuton Win32
Disk Imager. Ona pafoTtaer TOonbLKO NOA
Windows, HO Ha cTpaHuue [4] Bel cCMOXETE
HAWTK MHCTPYKUMKW NOo 3anuck obpasa 8

og MUKPOKOMMNbIOTEPLI
Raspberry Pi Zero
n Raspberry Compute Module

A. LUNTOB, r. AmMcTtepgam, Hunepnangsi

B npennaraemoii ctaree aBsTop 3HAKOMMUT YMTarenen ¢ HOBbIMW
yCTpOMCTBAMMW B CeMeWCcTBEe OQHONNaTHLIX MHUKPOKOMNLIOTEPOB

Raspberry Pi u ocobennocTamu paborsel c HUMMH,

PAAUO”

A
1 ; ) npeasiaywem Homepe xkypHana Raspberry Pi Zero nokasad Ha puc. 1. B apyrux onepauMoHHbIX cCUCTEMaXx.
2 "Panwno” [1] peyb wna o "TpaguMuUMoH-  HEKOTOPBIX MOAWMDUKALUMAX CaM pa3bem Cregyowmi war — neobxoaumo nog-
Hbix" MukpokoMmnbloTepax Raspberry Pi, He yCTaHOBNEH, HO NOA HEro OTCTABNEHLI  KMOYWTH K YCTPONCTBY MOHUTOP W Knaswna-
cobBpaHHbix Ha nnate pasMepaMu  COOTBETCTBYIOWME OTBEPCTHA B neYatHoW  Typy. M3-3a MUHWMaTIOPHLIX pasMepos
B6x56 mm. OaHaKo HE MEHBLUWIA UHTEPEC  nnarte. CamMol nnartbl 1 COOTBETCTBYIOWMX pasb-
NPeacTaBnaoT v gpyrve npeacrasuren Ha nnare yctaHOBNEeHbl CNOT ANA  EMOB Bam, ckopee Bcero, norpebylorca
3TOr0 CEMENCTBA, UMelnlMe Aaxe Medb-  MicroSD-kaptel namati, pasvém Mini nepexoaHuky Mini HDMI—HDMI » Micro
lWWe pasMmepbl — oaHonnaTtHeid mukpo-  HDMI, paasem ana nogkniodedna sugeo- USB—USB.
koMnbloTep Raspberry Pi Zero paamepa-  kameps!, NopTt ¢ passemom Micro USB w K 3TOMY MOMEHTY Bhl NONYYUTE NONHO-
MU B5x30 MM M BBIMMCNUTENBHBIA  ELWE OAMH TAKON Xe pas3bém ANA NOA-  UEHHBIA KOMNLIOTEP C YCTAHOBNEHHON
moayns Compute Module paamepamu  KMOYEHWA NMTaHWA (OH OTMEYEH Ha nnate  rpadM4eckon ONepaunoHHOn CUCTEMON.
B7x30 (31) mm. kak PWR). PaccMoTpuMm, Kak NOAKMNIOHYUTE HEQOCTAK-
3 OCHOBHLIE XapakTEpPUCTUKM HMMEK- Buinyckalotcs pBa  BapuaWta —  UME KOMMOHEHTbI.
o WMXCA mogenen npueededsl 8 Tabnuue Rasperry Pi Zero v Raspberry Pi Zero W, Bo-nepseix, Noakni4mm Mmbiwb. Mo-
wi [2]. BTOPOA BapuaHt coaepxnut Wi-Fi- W ckonbky Ha nnarte ycTaHOBNEH TONbKO
- : — =t r _ _
Q Tun a | > 8 la o MNoTpebnaemuiin . Yucno |
GEPCHA W " e - E 0 S = o ¥ Hanwune  Hanwuwe TOK OT Tun BbIBOAOB
1) MOAEN Dara veemee |a o | Yncno p |E 2@ TEE | ‘
- Raspberry | Bbixoaa i €S| nnep s=|E28 5ol M ilblpic e s ey el
Pi Kpuctanne” | E 5 | A [T T |8 =5 WHFI [Bluetooth| nuraHwa 5B, | namATh | pazuémax
E : (SoC) g | S - MA . GPIO
= | P ! | L. ' f
= Zero HES?? BCM2835 | 1000 ! 1 512 1 HET HET HeT 100...350 MmmS[]{ 40
Zero W 'i”f':,?]‘ﬁ”“ acM2835 | 1000 | 1 |s12| 1 | wer | 802110 | 2044 100...350 |MicroSD| 40
‘JSEI‘E Ppea” | BCm283s | 700 | 1 [512] 1 [ wer | we Her 100.. 350 ]' eMMC | 2 x 60
Li;g:’l:‘g oty | BCM2837 | 1200 | 4 [1024] 1 | ver | wer | wen 700 eMMC | 260
Compute | PR ' |
Module 3 i o BCM2837 1200 4 1024 1 HET HET HET 700 MicrosD 2 x 60
Lite | .r:";“r r _| ) m=ppes It .
Raspberry Pi Zero Bluetooth-monyne (Ha puc. 1 nokaszawa oamH USB-nopt, cneayer BOCnonb3osars-
WMEHHO Takans Moaens). ca USB-xabom.
Raspberry Pi Zero — eapwadTt CToMT OTMETUTL peann3aunio aHTeH-

Raspberry Pi, koTtopeit cobpaH Ha nnare
BABOE MEHBLLUWMX pasmepos, NpUMYem Bce

Hbl AN BecnpoBOAHbLIX MNOMAKNOHEHWA.
HecMoTps Ha mansieé paamepbl MUKPO-
KOMMNbIOTED COOEPXMUT aHTeHHY (oHa nw-

3BYyK

BTOpoiA MOMEHT, Ha KOTOPLIA Cneayer

KOMMOHEBHTbI YCTAHOBNEHbI TOMBKO C
OOHOW e cTopoHbl. Mpu 3TOM YCTPOWCTRO
COAepXUT NONHLIA 40-KOHTaKTHLIM padb-
eM, coBMecTuMmbiin ¢ BeiBoaamu GPIO
"Bonblunx” Raspberry Pi. BrHewHwin Bua

obpaTnuTe BHMMaHWe, — 3Byk. Ecnu Bl
uwcnonsayerte Raspberry Pi Zero BMecTe ¢
MOHWUTOPOM, ONA Nepeanayy 3BYKOBOro
CONPOBOXAEHMA AOCTATOYHO BCTPOSHHO-

UeH3MposaHa y komnaduu Proant), Bbi-
NONHEHHYO NpAMO HA nnate. Ha puc, 2
nokasaH GparMeHT nnatel C aHTEHHOW,
koTopas npepcrasnser cobon ewiTpas-

Bonpocw: consult@radio.ru

Mpwiém craten: mail@radio.ru
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Bropol sapuadHt nony4uTe OTCYTCT-
BYIOLWWA 3BYKOBOW BbIXOL — WCNONL3O-
BATE BCTpoeHHbie LLUW-mopynatops w
BHewWHMin RC-puneTp, NokaszadHeiA Ha
puc. 7. AHAnOrM4Ho0 peanvuiosaH ayawvo-
Beixon B Raspberry Pi 1—3 [5]. Oann n3
KaHanoB MOXHO MNOAKMOYMTE K BbiBOAY
GPIO18, a eTopoin — k BeiBogy GPIO13.
Mpu atom HeobDxooMMO NPOrpaMmMmHO
HACTPOWTE 3T BuiBOALI AN paboTel C
ayanoKkaHanom, 3anucas Chneayouyo
cTpoky a pann /boot/config.txt:

dtoverlay=pwm-2chan,pin=18,func=2, .-
pin2=13,func2=4

(Mpwum. pen. 3Hak + B KOHLE CTDOKH,
BbIACNEHHbIN KpacHLIM UBeTOM, 0D03Ha-
yaer nepeHoc. 3IT0 CAENaHO WCKMIOYM-
TeNLHO Ana yaobcTea BEPCTKM CTartby.
Cneayiowyo cTpoky cnegyer Habpars 8
npeasigywen ctpoxke 6e3 sHaka - ).

Mocne nepe3arpy3ky ChegyerT 3anyCTiTe
nporpammy raspi-config n euibparts NyHKT
"Force 3.5mm (‘headphone’) jack”™ B MeH0
Advanced Options — Audio. Bocnponaee-
aAexHwve panna Tenepes A0CTYNHO KOMaHOon

N
o

Vd ©

sONNV

Puc. 5 aplay file.wav

pifrzero: § lsusb
Bus 901 Device 004:
Buz 001 Device 063:

ID 88bb:29c0 Texas Instruments PCMZ2900C Audio CODEC
ID 413c:2003 Dell Computer Corp. Keyboard

Puc. 4

ro HDMI-paawéma. OaHako ecnm Bel nna-
HUPYETe UCNONL30BaTh KOMNLIOTEP ABTO-
HOMHO WKW B cOCTaBe Apyroro ycTponcr-
Ba, BO3MOXHbI 1Ba BapMuaHTa.

Cambiit NPOCTOM — NOOKMOYMTE BHELL-
HIO0 USB-kap Ty (nnbo HenocpeacTeeHHOo,
nubo 4epes USB-xab). Npw suibope asy-
KOBOW KApThl 0DPaTUTE BHUMaHWE, 4TO Ae-
WEBLIE KMTAMCKWE ycTpowncTea (pwuc. 3)
cobpaHbl N0 YNPOWEHHORW CXeme, W
HECMOTPS Ha TO 4TO 3asBNeHbLl kak cre-
peodoHn4eckne, QaKTU4ECKKU MCNoNb-
3YIOT TONLKO OAWH Kawan, a obwwuin npo-
BOA OCTAETCA HenoaxknuYeéHHeiMm. onoa-
Hible TenedoHbl, NOAKMOYEHHLIE MO Takon
CXEME, OKaXYTCA COSaMHEHHBIMKM NOCne-
NOBATENBLHO, Kak NOkasaHo Ha puc. 4.
Oanako nogkmounTe Yepea 3,5-munnm-
METPOBLIA pasbeém, HanpuMep, BHELHWA
YCUNUTENL YKE HE NONYYATCA,

ABTOp pexomeHayetT noNbL30BaThCH
Bonee AoporumK Kaptamu, Hanpumep JB
Systems USB Audio Converter (pmc. 5),
XOTH W pasmepbl, U UeHa TakoWn KapTel

Bus 081 Device 082:
Bus 801 Device 001:

pierzero:” §
Puc. 6
R1 100
K GPIOIE ===} $—= Buixo/
C1 T R2 J"
001 w 270}
Puc. 7 —|: -

HECKONLKD NPEBLIWAKT pasmepsl U CTOW-
MOCTe Camoro Raspberry Pi Zero.

Mocne Toro kak 38yxOBaA kapra noa-
KnoYyeHa, BeiNONHWTE komaday Isusb. B
OTBETE Bbl AONXKHE YBUOETE Hanwyue
ayouoapantepa, va pmc. 6 oH BWaEH B
NepPBOR CTPOKE.

BocnpowasecTtn wepe3 USB-kapty 3sy-
KOBOM paitn MOXHO CNeaYIOLER KOMaHL0MA:

aplay -D sysdefault:CARD=1 file.wav

MpasunbHOe 3HaYeHWe napameTpa
CARD 8 Bawem cnyyae MOXET OKalaThes
APYTUM, HAaNPAMED, CNK Bbl NOAKMOYANA
nee kaptel. Cnucok onpeaenvMBLIMXCH
KApT AdeT cneayowlan komanana:

aplay -1

Ut Mespberry Pl Compute Medeln )
(&) Mespharry P
2004 Weralom 1.0

5
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ID Obda:5411 Realtek Semiconductor Corp.
ID 1d6b:0002 Linux Foundation 2.0 root hub

JTO peweHue npuenexaer npocro-
ron. OpHako npw akTrwaHon pabote npo-
ueccopa (Hanpumep, Npu nepenave Aad-
HbiX NO CETU) B 3BYKOBOW Kanwan nonana-
0T NOMEexn,

Wi-Fi

Nopkmosenne yoTponcTea k Gecnpo-
BOAHOMY MHTEpHETY He BblablBaeT 0Co0bLIxX
cnoxHocTen. Ecnm Bl ycTaHoBWUNW ONepa-
UMOHHYIO cucTemy C rpaduyeckon obo-
NOYKOW, BCE HACTPOWMKM MOXHO BbINON-
HWTb, K/IMKHYB Ha WKOHKY B CTaTrycHOW
CTPOKE.

Yrobe 3anate napameTtps noaxnnye-
HWUA Yepes KoMauaHyK CTPOKY, OTpeaak-
TMpyHTe ¢dann /etc/wpa_supplicant/wpa_
supplicant.conf, poGasue B HEro CexLMIo

network={
ssid="MMA CETH"
psk="NAPONBL"

}

Bonee nonpobHbie MHCTPYKUMK MOXHO
HaMTK Ha canTe npon3eoauTens [B].
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nJ-oipeJ@}nsuod Jmaoduog

nJ-olpeld@|iew waileld wandy

8102 '8 5N OMOvd



PAAMO®

a4
LN

KOMMbIOTEPDI

Mpwém crartein: mail@radio.ru
Bonpocs:: consult@radio.ru

PAOWMO N2 B, 2018

Compute Module

He menee nHTEpeced w Apyron npo-
nykt — Compute Module (pmc. 8). On
npeacrasnset coboin MUHUATIOPHYIO NNa-
TY, HA KOTOPYK YCTAHOBNEHL! CUCTEMA Ha
KkpucTanne” u dnew-namaTe 06BEMOM
4 ' (owa yctadHOBneHa Ha nNpoTuaono-
NOXHOW CTOpOHe NnaTtel, puc. 9). lNo pa3s-
MEpaM W BbLIBOJIAM nnata coBnagaer c
nnadHkami namatu DDR2 (pasymeercs,
Compute Module Henbas ycraHasnuears B
padbéMbl, NpeaHazHadeHHble AN\ ycra-
HOBKW NaMATH).

Cywecrteyior Tpu moaudUkaumm:
Compute Module Ha ocHoBe ogHORAED-
woro BCM2835, Compute Module 3 Ha
yeTeipéxwanepiom BCM2837 n Compute
Module 3 Lite, B kOTOpOM yCcTaHOBNEH
BCM2837, HO OTCYTCTBYET MOAYNL NaMATH,

Al LY

Tonexo oaumH — Compute Module 3 Lite),
cnenyert aanucars ONepaumuoHHyo cucre-
My Ha MicroSD-kapty v yCTaHoBUTE €€ B
COOTBETCTEYIOLWMWA CNOT.

3anuce OC BO BCTPOEHHYKO NamaTh
YyTk choxHee. [inA 3annucu cnenyer BoC-
NONL3OBATLCH CNeunanbHbiM pPa3bemMom
USB (oH oTmeueH Ha nnaTte kak USB Slave)
KU yOeauTLCR, YTO xamnep (nepemMbivka)
J4 paaoM ¢ HAM HAX0OWUTCA B NONOXEHUK
EN (enable, paapeweno), npyn KOTOPOM
paspewena 3arpyska 4epea USB Slave.

Tenepe HeobBXxoAWMMO COEAMHMTE 3TOT
pa3beéM C KOMNLIDTEPOM, U 3aTem NoaaTh
Ha NnaTty NMTaHne Yyepes Opyron pasbem
USB. [lanee cnegyert 3anyCcTuTh NpoOrpam-
My RPiBoot.exe [7] — oHa ycTaHOBWUT BCE
Heobxoaumoe, 4Tobu namsite Compute
Module Beina BuaHa Ha KOMNLIOTEPE KaK
nnCK,

i
:1-' 31
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Puc. 10

Bubop dopm-daxtopa obychosBnex
X¥enaHnem co3aarte YyCTPOWCTBO, KOTOpOe
MOxeT ObiTb OTHOCHMTENBLHO NErko BCTpoe-
HO B paspabaTteiBaembie cucTembl., Ha
nnarte HaxoaaTca 200 eniBOQOB, M OOHO K3
BaXHbIX NPEUMYLLIECTB COCTOWT B TOM, 4TO
B Compute Module goctynHbl 45 eniB0A0B
GPIO.

B pagmomobuTensCkon npaktuke ue-
necoobpaiHo BOCNONLIDBATLCH Cheuwn-
ansHo paapaborasnon nnatow Compute
Module IO Board, nokazan+oin va pue. 10
(CTOMT OHA, OAHAKD, NPUMEpPHO BTPOE
Bonbwe camoro BsHUCANTENBHOrO Moay-
ns). Nnata copepxnt BCe HEODXOaAUMMBbIE
uenn nutaHna u nepexoaHnkn ans GPIO,
USB, nayx kamep, apyx aucnnees v kapThi
namatn. Nutasue NnonawT Yyepes pasbem
Micro USB, yctadHosneHHsld Ha nnare.

PaccmoTrTpum  npouecc HavYansHow
YCTAHOBKM W HACTPOWKWN BIYUCNWUTENLHO-
ro Moayns,

Bo-nepebix, HEOBXOAMMO akKKypaTHOo
YCTAHOBWTE MOAYTe B8 COOTBETCTEYIOLWMA
pa3beém Ha nepexopHow nnarte. Ecnwm
BuibpaHHLIil MOgyNbL HE COAEPXUT BCTPO-
EHHOW NamATh (TakoWw MOOYNs CEerofHs
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JansHenwas npouenypa HU4em He
oTnuyaeTcs OT nepenoca obpaza OC wa
MicroSD-kapty (BOCNONL3yATece nNpo-
rpammoin Win32 Disk Imager). Cnegyer,
onHaxo, oDPaTUTL BHMMAMME HA TO, YTO
paamep BCTPOeHHON namatu Bcero 4 b,
nO3TOMY Bam He yaacTcs 3anucatbh o6pa3s
Raspbian ¢ rpadwyeckon obonoykon. On-
Hako Bepcws Raspbian Stretch Lite [3]
BNONHE yMelwaeTca B aTom obveme.

Mocne aanucwk obpa3a Heobxoanmo
oTKMo4YMTE kabens ot paavéma USB Slave
W NepecTaBnTe mxamnep J4 B nosvumio
DIS (disable, 3arpy3ka sanpeLweHxa).

MoapobHeie UHCTPYKUKWK NO YCTaHOBKE
N3 APYTrx ONepaunoHHbix CUCTEM OOCTYN-
Hbi Ha cTpanuue [8].

GPIO

Ha paawvémel 10 Board BuiaeaeHu 45 koH-
taktoB GPIO. Oumn crpynnupoearsl 8 asa
faHka — B8 OOHOM M3 HMX HAXOOATCH
BuiBoasl ¢ 0 no 27, B gpyrom — ¢ 28 no
45, bank 0 3aHMmaeT 0auH U3 ABYX pasb-
emMoB W conepxut Te ke GPIO, koTtopbie
noctynHel Ha 40-kOHTAKTHOM pasbéme

Raspberry Pi. Bank 1 3anumaeT 4acrtb
BTOPOro cnora.

Obpatnte BHMMaHWe, 4TD 3T AeneHne
Ha aABa BaHka COOTBETCTBYET huandecko-
My pacnonoxeHwio kodtaktos. C npo-
rpamMHON TOYKW 3pEeHMs LeneHne Ha
GaHkw wHoe: 32 paspRpa perncTpa
GPSETO cooteercteyiotr GPIO0—GPIO31,
a GPSET1 — GPIO32—GPIO45. B octans-
Hom paborta ¢ GPIO cosnanaeT c onucaH-
Heim B [1].

B penoautopun [9] npueegersl mogm-
pruMpoBaHHbBIE Nporpammel Ha C, nenone-
aylowme Gubnunotexy libbcm28, — B Hux
nemoHcTpupyertca pabora c GPIO, nmen-
Wwmx Homepa, Gonbwne 27, Yepes ynpae-
nAwLwWwKe pernctpel BCM2835/BCM2837.

Ethernet n Wi-Fi

K coxanenuio, Hu Compute Module, Hn
nnata |0 Board He cogepxar KOMNOHEH-
TOB ANA OpraHnsaumm nNoOAKMONEHMA K
cetn. OaHako 13 3Toro NONOXeHNs Nerko
BbIMTH, BOCNONb30BaBWKWCH NBO NpoBoOA-
HbiM NepexoaHnkom USB—Ethernet, nubo
USB-apantepom Wi-Fi. Ha ctpannuax [10]
M [11] npueeaeHs O0WWPpHLIE CNUCKX
COBMECTUMbIX NEPEXDAHWNKDS.

AneTepHaTWBHOE pelweHne — BOC-
NONL30BATLCH CNEUWannanposaHHbIM MO-
oynem ENC28J60 (pme. 11). On umeer
npoeoaHoi Ethernet-paasém v noakno-
YaeTCA K Heckonskum BeiBoaam GPIO

=

Puc. 11~

BoMUCHINTENBHOrO Moaynsa. Cxema nog-
KMOYeHnA NpUeeneHa Ha puc. 12

B ¢ann /boot/config.txt Heobxoanmo
BHECTW CNEAYIOLLYIO CTPOKY:

dtoverlay=enc28j68



Mocne nepesarpy3kyM Bol nonyvaere
paborawowmn Ethernet-nopr.

A1 1O Board A2 ENCZBJ6U

Puc. 12

Heaoctatkom Takoro pelweHns ABNAeT-
CA HEDDXOAWMMOCTE BbIABNUTE NATL BbLIBO-
nos GPIO. Kpome Toro, cneayeTr ObiTb
OCTOPOXHbLIM NPW NPOrPaMMUPOBaHUK K

no owwnbke He nameHnts pexum paboTel
atux GPIO, 410 npuaenér k norepe coenm-
HEHWA,
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NMepBu4yHbie yacol Ha NMJIUC |

. PEAbKHWH, r. YneaHOBCK

' lnn MOLENMPOBAHMA HaXaThi Ha Kna-

. & suwy, Hanpumep SW8 "GO, B daine
sepxHero ypoeHs CLOCK PCF8563_
VERILOG.v npoexta JIMC co3paHel W
noBasnensl B CNWCOK BXOO0B—BLIXON0B
ABa AONONHWTENbHLIX Bhixopga AKTIV_
KLAV G u imp KLAV G OUT. Buieoasi
NMJTAC a1m BeIXOAAM HE HA3HAYANWUCh,
NOCKOSbKY CO3AABANMCE OHW BPEMEHHO W
No 3asepLieHnn MoOaeNMPOBaAHWA KNnaswa-
Typbl Beinn yoaneHsl M3 NpoexTa.

Ha soixon AKTIV KLAV G nogaéerca
ONUHHBIA  MMNYNLC BLICOKOMD YPOBHA
AKTIV_KLAV G reg, Ha sbixon imp_KLAV_
G OUT — kopoTkwit mmnynec imp KLAV G,
CUMHANW3WPYIOWIWA O HAXaTUKM Ha Knaeu-
wy SW8:

assign AKTIV_KLAV_G =

AKTIV_KLAV_G_req;

assign imp_KLAV_G_OUT =

1mp_KLAV_G;

JTH ¥e BbixoAbl DbINWM ykasaubl W B
COOTBETCTeyYOWeMm pa3nene danna Tecr-
GaHya:

JAKTIV_KLAV_G(AKTIV_KLAV_G),
LAMP_KLAV_G_OUT (1mp_KLAV_G_OUT) ,

Kpome Toro, B dainne tectbaHya Owin
co3nad A0ONONHWTENbHbLIM curHan (oaHo-
paspsagHbia peructp) KNOP _TEST 1, ¢
NOMOLWBLID KOTOPOro MOAENMPOBaANOCH
HaxaTue Ha knasuiuy. MNpu Haxarton kna-
BULLE 3TOT CUrHan UMeeT HW3KUKA Ypo-
BEHb, NPWU OTNYLWEHHOW — BbLICOKWA, ero
Ha4ansHoe 3Havyedue COOTBETCTBYeT OT-
MYLWEHHOA Knasuwe.

B peaynerarte ncnonHenuns koga ganna
TecThO3H4Ya BO BCEM BpEMEHHOM UHTEpBa-
ne MoOenuMpoBaHWA reHepupyeTcs rno-
BaneHbld cuHxpocurran clk wacTtotTon
50 Ml'u, a B Ha4ane wHTepeana monenn-
POBAHMA OOHOKPATHO BLINONHAETCA Ha-

LUEHWW HAYANBHOW YCTAHOBKW MOOENupY-
ETCH HAXAaTWUEe NONbL30BaTENEM Ha KNasu-
wy SW8. Ons aroro 8 tectbaH4ye curHan
KNOP _TEST 1 nepesoMTCs Ha HW3KWA
ypoBeHs, a cnycta 50 mc sBo3Bpawaetcs
K WCXOAHOMY 3HA4YeHWUKD, WMWUTUPYS
HaXaTve »u OTNyCckaHue knasuiin. CurHan
Ha cootseTtcreywwem Bxoae MNJIUC
K4 IN _PLIZ ¢opmupyetca B TecTO3aH4e
kak norvyeckan dyHekums WKW curvanoe
K1 OUT PLIZ w KNOP TEST 1.

Peaynsratel mogenuMpoBasva B Buae
BpEeMeHHbix AOuWarpaMmm noxkas3aHbl Ha
puc. 6. Npw HM3KOM ypoBHE CurHana
KNOP TEST 1 wa sxone K4 IN PLIZ
NENCTBYET Navka MMNynbCOB, NOBTOPSAIO-
was aHavenve K1 OUT PLIZ (obGeenexa
KpacHeiMm oBanom). C wHavanom 310A
navYkn coenanaeTt Ha4ano ANWMHHOro
MMNYNLCA BLICOKOMD NOrMYeckoro ypoa-
Ha AKTIV KLAV G, no Hapacrtawouiemy
nepenagy Kotoporo coopmupoBad
KOPOTKMIA umnynec imp KLAV G OUT
ANNTENBHOCTEIO B OAWH NEPWOL CUHXPO-
cUrHana, oTMevYeHHbLIn KpacHowu cTpen-
KOW.

| gr - ol -

Puc. 6

Oxonvanne.
Havanocm. B Pagwo , 2018, Ne 7

YansHas ycTaHoBka nepexonom curiana
Nrst Ha HA3KMA YPOBEHL U NOCNEAYIOWLINM
BO3BPAaTOM BHOBL Ha BeICOKWA. N0 3aBep-

Mo wapacrawowemy nepenany kopor-
KOro MMmnNynsca Ha asixoge dopmuposa-
HWA 3eyka buzzer cpopmupoBaHa naqka
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D3BYMMBAHUA HAXATWA HA KNaBUWY W3
100 ummnyniscoa wactoTon 1 kly. B ator xe
momenT ko 00000000 wa wwwe LED[7..0],
K koTopown Ha nnare DED-Nano nogknove-
Hbl CBETOAWMOAbI, CMEHSETCA KOAOM
00000001 — Bxknw4aeTca CBETOAWOA
LEDO, nockoneky nocne HavanbHOM ycTa-
HOBKM OAHOKPATHOE HAXATUE Ha KNaBuLy
SW8 "GO" sui3biBaeT nepexon ycTponcrTaa
M3 pexuma oTobDpaxeHwna B pexum ycra-
HOBKM.

Habmopnaemeie Ha puc. 6 curHans Ha
Beixogax KO OUT_PLIZ—K3 OUT_PLIZ
chpOpMUPOBaHLI B COOTBETCTBMW C awa-
rpamMmon paboTe KOHTPONNEpa Knasnary-
pel. Curnane Ha eeixonax dat[7..0], rs, e,
rw CBMAETENLCTBYOT O KOppekTHOW pabo-
Te koHTponnepa XKW. Npu vuskom ypos-
HE CMIHana rs BeiNONHAETCH MHUUKWannaa-
uwna KKK, npw eoicokoMm — sbiaog Ha XKW
mHpopmaumm ans otobpaxedHuns. Cur-
Hanbl Ha Boixopax UART tx_output w
PCF8563 SCL B wcnons3osaHHOM Ha
puc. 6 macwrabe No OCK BPEMEHW He
MHDOPMATUBHB M HE GHANWMINPYIOTCA,

EDA Tool Oplions

Specfy the locaton of the tool executable for each thed party EDA tool:

iEIZ:':II:. Tool Locabon of Executable i
[— | Fog bevel mpdule v et e
L eonardoSpectrum 'l R o T T pa———
|Fremun Synthess __‘_t‘_l | RGP PTLINCE T 1 PR DR A
= | | B Gy eriatnn Ul el et Ve wr e
i-mﬁr 2 'J S e lrboe W1
Active-+HDL -
= Tewt Derer prul mmcaion Tl
Riviera-PRO yos ) ==
ModedSim | o e
' | [Peiaton rroceipen 01 O0K_PFCPRESY_BRL O vt
ModelSim -Alter a E:\Altera Quartus \modelsim _ase wind laloem |_|
faia ]
|| Use Nativelink with a Synpiify /Synpkfy Pro node Jocked icense t
Puc.7 Puc. 8

HemMHOro 0 NOAroTOBKE W NPOBEAEHUM
Mmogenuposanna. Kax yxe Goino ckasado,
Moaenuposanne npoexroe NIWC, paapa-
GoTaHHbix B cpeae Quartus |, yaobHo Bbi-
NONHATE C NOMOLLBLIO NPOrpaMmMmHOro na-
xeta ModelSim ALTERA STARTER EDITION,
AUCTPMOYTWE KOTOPOro MOXHO BecnnaTHo
3arpy3vTe C cainTa npowaeoautens NJIKC
Altera emecrte ¢ anctpubyrmeom Quartus Il
Mo aasepwexrnn mHcTannsawmn Quartus Il
M ModelSim Heobxooumo HACTPOMUTL
Quartus Il takum obGpasom, 4tobsl NpM
crapre moaenmpoeaHua npoexra NMANC
B Quartus |l nponcxogun asTOMaTU4E-
ckuia 3anyck ModelSim ¢ flaHHbIMK 3TOrO
npoekta. [Ans 370r0 B rNasHoOM MEHI0
Quartus Il HyxHO ewibpate Assign-
ments—Settings—Simulation, nocne 4ero
GyneT oTepeiTa BKnagka Simulation okxa
Settings. Ha 3ton Bxknagke 3agaldT MC-
nons3yemsiid 8 Quartus Il gna paspabarsi-
gaemoro npoexta [JINC wWHCTpYMEHT
MogenmpoBadua, a Takxke gann Tectban-
ya. [Noka nocnenHnin He co3pad, ero UMs
HAMLE HE YKa3bIBaloT,

B none Tool name ykaxute ModelSim-
Altera, 8 none Format for output netlist —
Verilog HOL, a B none Time scale — 1 ns. B
none Qutput directory ocTassTe 3aaaHHbliA
MO YMONHaHWID NYTh K NANKE BHYTPW NANKK

npoekta TMJNIKUC simulation/modelsim, B
KOTOPOWA pasmelleHbl AaHHbIe ONA Moae-
nnpoganna. Tam xe Gyner HaxoaWTbLCA M
dann tTectbeHya nocne ero co3aadHus,
Conepxumoe BCex OCTanbHbix NONen cne-
AYET OCTABATL 3a0aHHbIM MO YMONMHaAHKIO Y
3AKPbLITL OKHO HaXaTMem Ha IKPaHHyl
kHONKky OK.

MNocne aroro Heobxoaoumo ewibparte B
rnasHoMm meHio Tools—Options—EDA Tool
Options. B okne Options Gyaet oTkpuiTa
exnaaka EDA Tool Options, nokasanHas Ha
puc. 7. 3peck Tpebyerca ykasatbh NyTb K
uncnonuaemomy daiiny nakera ModelSim-
Altera, Hanpumep, Kak NOKa3aHo Ha PUCYH-
K&, NOCNEe Yero 3akpbiTh OKHO HaxaTwem
Ha akpaHHyo kHonky OK.

Teneps cneagyer coanats hainn TecTbaH-
qa. [na aToro B rasHOM MEHK) HYXHO Bbl-
bpartk Processing—Start—Start Test Bench
Template Writter, nocne 4ero Quartus |
cuHTeanpyeT daitn TectBaHya no TMNOBO-
My wabnoxy, HO C YY4ETOM [aHHbIX OTKPbI-
TOro 8 AaHHLIn MomeHdT npoekTa NIWC. MNo
ymondadmo gann umeet uma, coenagaio-

CKONbKY MO YMONHAHWMIO OHW HE 3afaHbl.
Mpw 3ToMm cnegyeT MCxOAMTbh M3 Havalb-
HbIX 3HAYEHWA 3TUX PErMCTPOB, 3aaaHHbIX
8 npoexte MNNWUC. B nawem cnyvae aana-
HWE HaYaNbHbIX 3HAYEHMA BLIMKOAT NPK-
MEDHO Tak:

I

0o
WV

n"i-"i - -

reqg K4_IN_PLIZ
reg K5_IN_PLIZ
reqg K6_IN_PLIZ
reg K7_IN_PLIZ
reg treg_PCFB563_SDA = 0;
reg UART_rx_input = 0;

reg clk = 0;

req [3:0] dip = 4'b1110;
reg nrst = 1;

// PervcCTp MMHTAUMKM HaxaTwh
// Ha KNaBuwy KnasuatTypw
reg KNOP_TEST_1 = 1;

Co3flaHHBIA W OTPpeNaKTUPOBAHHLIA
cdann recTban4a Heobxo4MMO NPUBA3AaTL
k npoexty NMNIWC. Ona aroro cHoBa oT-
KPOWTEe Bknagky Simulation okHa
Settings, Ha xOTOpOW cAenanTe akTWUe-
HbiM (OTMEeTUB Kpyxxom) nyHkT Compile
test bench, nocne 4ero HaxmurTe Ha

"
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wee ¢ mmeHem npoekta MNJIAUC (8 Hawem
cnysae CLOCK PCF8563 VERILOG), pac-
WwHpeHe MeHn vt 1 HaxoanTCA B8 nanke
modelsim no yxalaHHOMYy BkilLE NyTw.
CoapanHuiin dhann Tectbanua No ymonya-
HUIO COOEPXAT MOAYNE BEPXHErD yPOBHA
C MMeHem, aBTomarmdeckw obpa3oeaH-
HbeiM OT umeHn npoexta MNTUC. B Hawem
cnysae wma aroro moayna CLOCK_
PCF8563_VERILOG vig_tst(). B ero cnm-
COK NOPTOB asTomMarv4ecks nonagyr
nOPThi, ONMCaHMbLIE B MOOyNe BepxHero
yposHa npoexkta MMNNC. Takxxe 8 dhann
TectheHua asToMaTUYeckKu nonanyTt Cen-
3aHHLIE C 3TUMKW NOPTEMKM PErMCTPLI W
uenu npoexta MNIAUC.

OpnHako aBToOMaTUYECKM CO3NAHHBLIA,
dann rectbenya Tpebyer obasarensHoOro
PY4HOro peaaxkTupoBaHWns, Npexae scero,
B 4acT¥ WMCnonNHAemoro koga. McnonHs-
EMbIA KO, CUHTE3WPOBAHHLIA MO yMon4a-
HWIO, 13 danna cnenyeTt yaanute, a BMe-
CTO HEro BCTaBWTL KoM, NPUBENEHHLIA B
1abn. 5. B pansHewem ero MOXHO pe-
NAKTUPOBAaTh B 3aBMCUMOCTW OT Texywen
Lenn MOoaenupoBaHWA UMW Co3aaTh He-
cKoNbko dannos TectbaHYa C pPas’HbIM
conepxuMmbiMm. Kpome Toro, B aine tect-
Genvya Heobxogwmo 2apaTte Tpebyemuie
HadallbHbIE 3HA4YeHWRA PEerucTpoB, nNo-

3xpaHHylo kHonky Test Benches. OTtkpo-
ETCA OAHOMMEHHOE OKHO, B KOTOPOM Cne-
AYeT HaxaTe HA 3KpaHWyw kHoONky New,
nocne 4ero otkpoetca oxHo New Test
Bench Settings. B none Test bench name:
ATOro OKkHa HeobxoaomMmo 3a0aTh MMA
Tectbhanda. OHo MmoxeT BTk NPOV3BONb-
HbiM, Hanpumep test verilog. B none Top
level module in test bench Heobxoammo
aanate WMA MOOYNA BEPXHEro YpPOBHA
Tectbanya. Kak yxe BGwino ckasaHo, 8
Hawem chyvae 3ato CLOCK PCFB563_
VERILOG vig_tst.

Adanee ¢ NOMOWLID 3KPAHHOWM KHOMNKK
C MHOroToOuMMEM Cneayert OTKPbITh Aepe-
BO dannoe n nanok, swibparte B HEM
paHee co3aavHbid ann Tectbenua
CLOCK_PCF8563 VERILOG.vt u c nomo-
Wbio akpaHHon kHonkw Add pobaauwte ero
B CNMCcok okHa. B pesynbrate oxkHo New
Test Bench Settings npumeTt Biua, NOKa-
3aHHbliA Ha pmc. B, a exnaaka Simulation
okHa Settings — noka3sadHbiini Ha pMc. 9.
Ha arom nOoaroToBKY K MOAENMPDOBaAHMIO
npoekta NMINC moxHO cynTate 3asep-
LWEHHOW,

3anyckamT CeaHt MOOEeNUpPOBaHWS B
Quartus |l BuboOpomM B rNasHOM MEHI0
Tools—Run EDA Simulation Tools—RTL
Simulation. NMpou3olaéT asToMaTUYECKni



Semubabion

Spedfy options for generating output fies for use with other EDA tools.

OKHO € dparmMeHTOM KOAa NpoeKTa WA
Tectbanya, koTopein ModelSim cuen
OWMBOYHBIM.

v | Mpoekt NJIUC Ha a3bike

Lminame:|h¢aihnﬂﬁuﬁ‘_
Run gate4evel smulaton automatcaly after compiation

EDA Methist Wniter ssttings

Altera HDL

Mpoexkr CLOCK_PCF8563 AHDL sknio-
yaer B8 cebs Moayne BEpxHEero YpOBHH

Emwm[&ruumutnﬂhﬂ:[h!tm+{l '| ﬁmtﬁwb:ilns

- | (paiin CLOCK_PCF8563_AHDL.1df), mo-

Output directory:  smulation/modeism

Map ilegal HDL characters
Options for Power Estimabon

.| Enable giitch Stering

|| Generate Value Change Dump (VCD) fle soript  Sop! Setings

Jeson nstancs name

[mewml
Matvelmk settngs

hgne

— ayne 3anmcn—yredna Gnoka wudopma-
Lsae ) i  mukpocxemsl PCF8563 (daan
PCFB8563 wr_rd.tdf), mogyne nepepayu
banta yepez UART (dawn UART byte_
tx.tdf), Mmoayns dopMupoBaHKMA MMNYNLCA
paspeweHns 3Byka, CONPOBOXOAIOWErD
HaxaTtwe Ha xknasuwy (daitn buzzer_
butt.tdf), Mmoayns ABYXCTYNEHYATOrO TPUr-
repa ons GoOpMUPOBaHNA NONOXUTENbHBLIX
MMNYNBCOB ANATENBHOCTED B OOMH nNe-
PUOL, CUHXPOCWUIHana No Hapacrawowemy
nepenany sxoaHoro cwruana (dgann
Trigger_2st_front.tdf), moayne reneparto-
Pa CUHXPOCWIHanNoe AN nepeaaryuka
UART (dainn Gen clk UART.tdf), moayns

& Compile test bench: | test_veriog

';Eﬂutﬁrdﬂu“.

GOPMUPOBAHUA CUCTEMHBLIX CHUHXPOCKUT -

at

| Use script to set up smutaton:

Sopt to comple test hench:

|More hatvelink Setbngs... |

Puc. 9

aanyck ModelSim, 3arem KOMNWUNAUMA

Rese! |

Hanos (dpann Counter_1.tdf).
BONbLWWHCTBO KOHTPONNEPOB, cCoaep-
XaWMXCA B MOAYNAX, peanu3osBaHbl B
Buae uwndposBbix asTomatoe. Mogynb
-| BEPXHEro ypOBHA BkNw4aeT undpoBoie
aaromaTtel o6Ccnyxuneanma XKW, obcny-

PEKTHO 3aBepPLWEeHHOro MogenuposaHus

XUBAHWA KNABWATypbl, YNpasnNeHwus
3anuceio B mukpocxemy PCFB8563 u ute-
HUEM M3 Hee, ynpasneHns GNoKMpPOBKON
KNaBuatypsbl, YNpaBneHns pexuMom pa-
6oTel ycTpowcTea, BeiBoaa Habopa

tectBGanya » scero npoexta JINC 8
ModelSim, a 3atem coGCTBEHHO MOAENN-
poOBaHWe — NOCTPOeHWe BpeMEHHbLIX aua-
rpamMm cCWrHanoe, ykasaHHbix B danne
tectbanya. [lpouecc MoAENMpPOBaHWA
3aHMMaeT HexoTopoe spems, Tem 60nb-
wee, yem Ha bonblem HTEpBane speme-
HW OH npoBogwTcA. B peaynetate kop-

nony4arca auarpammsl, noaobHuie noka-
3aHHbIM Ha puc. 6.

BoamMOoXxHO, B XOOE KOMMOWARLWWAW
ModelSim obxapyxuT owmnbry 8 TecT63H-
4e unu B camom npoexte MJINC, npepeéer
KOMNUNALWMIO ¥ BoiBeaeT coobwenme 06
ownbke. Ecnu WENKHYTL MbilWbID MO
Takomy cooBWeHno, MOXHO OTKPbITh

wHpopmaunin Ha XKW c knasmartypsl,
nepena4yw naketa wHdopmaumm uepes
UART. Moaynwn dopMupoBaHnua MmMmnynb-
Ca pa3peweHA 38YKa NpW HaxXartuy Ha
KNAaBully, reHeparopa CHMHXpPOCWUrHanos
ana nepenatynka UART, dopmuposaHns
CUCTEMHbIX CUMHXPOCWIHAN0B NOCTPOEHbI
HA8 OCHOBE CYMMWDYOLWWX CYETYMKOB.

Tabnuua E

-~ UADPOBOA ABTOMAT YNPaBneHMA PEXMMOM BCEro yCTpoMCTBa
-- C YYETOM HanWuWse/ OTCYTCTBMA DNOKWMpOBKK KnaBwaTypsl 4 x 4.
~= PRAXAM YCTPOWCTBA BeOMpaeTCH KHONKOM G.
-= HavyanbHuw pexsm (CLOCK_MODE == sq0) pexim oTobpaxeHun,
-- KpOMe TOro, BOIMOXEH NPUHYAMTENbLHLIA Nepexon 8 pexuu
-- pTobDpaxeHWA NO AKTHBHOMY YPOBHK -- CcMrHana mode_mode,
-~ KOTOPMA YyCTAHABNWMBAETCA B MOMENT 3anucK HabpawHnoro Ha
-~ KNaBMaType 3IHaueHus jaMHux B PCFB563
CASE CLOCK_MODE IS
WHEN sq0 => Ted[0] = GND; -~ WHAWKAUMA pexwma oTobpaxenws
DATA_LCD_15[]1.d = _R_; DATA_LCD_15[].ena = VCC;
-~ BCMK¥ KHHONKA 3afaHMA pPexMMa HaxMManach W
-= GnokwpoBKa KnasMaTtypsl 4 X 4 He ycTadoBneHa,
-~ CMEHMTb COCTOAHWE asToMarta, T. €. YCTaHOoBWThH pexsMm Habopa
IF ((KLAV_LOCK == sf0) & imp_KLAV_G) THEN
-- MHAMKAUWA pexwma Habopa
DATA_LCD_15[].d = _S_; DATA_LCD_15[].ena = VCC;
-~ 8CAK HET, TO HE MEHATHL COCTOAHWME asToMmara
ELSE CLOCK_MODE = sq0
DATA_LCD_15([].ena = GND;
END IF;
WHEN sql =»> led[0] = vCC; -- wnaukauwna pexmma wabopa
DATA_LCD_15[]1.d = _S_; DATA_LCD_15[].ena = vCC;
-~ @C/MA HHOMKA 33a4aHWA pexvMa Haxumanacke
-~ Bnokuposka wnaswatyps 4 x 4 He ycrasopnesa,
-~ CMEHMTbH COCTORAMME asToMaTa, T. €. CHATb pexwm Habopa
IF (((KLAV_LOCK == sf0) & imp_KLAV_G) # mode_mode)
THEN CLOCK_MODE = s5q0;
-- WHAWKEUMA ee:mua oTobpaxexna
DATA_LCD_15[].d = _R_; DATA_LCD_15[].ena = VCC;
-~ @CNK HET, TO HEe MEHATH COCTORHWME ABTOMATA

ELSE CLOCK_MODE = sql;
DATA_LCD_15[].ena = GND;
END IF;

END CASE,

CLOCK_MODE = sql;

Tabnwua 7 |

-= JBYXCTYMEHYATHME TpUrrep ANA QOPpMApOBaAHMA
-= MONOMRATE2NbHLX WMOYNLCOB ANATENBHOC T LD
-= 1 Nepwof, CMHXPOCKIrHana no NONOXWTen bHOMY
-= Mepenajgy BXOAHOMo curiana

TITLE "Trigger_2st_front™;

-— BNOK ONWCaHMA nMHAY BBOAA-BLBOAA
SUBDESIGN Trigger_2st_front

(
CLK 5 input;
IN_SIGN : Input;
QUT_IMP : output

!

-= BNOK ODLABNEHMA BHYTD. INEMEHTOB CXeMsl

VARIABLE
D_TRIG_Q0
D_TRIG_Q1

DFF;
DFF;

o F B8

-— BNOK NOrAYNecKoro onMcamua
BEGIN
D_TRIG_Q0.CLRN = VCC;
D_TRIG_QL.CLRN = VCC;

D_TRIG_QU.PRN = VCC; '
D_TRIG_Ql1.PRN = VCC;
D_TRIG_QD.CLK = CLK;
D TRIG Ql1.CLK = CLK;

D_TRIG_Q0.d = IN_SIGN:
D_TRIG_Ql.d = D_TRIG_QD.q; .

-=  BHXOAHOW MMNYNLC
OUT_IMP = D_TRIG_Q0.q & ('D_TRIG_Ql.q):
END;
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CrpykTypHaa cxema YycTpoOWCTBa, B
NAUC xoToporo 3arpyxedH npoext
CLOCK_PCF8563_AHDL, nokazana Ha
puc. 10.

B otnmwume or npoekra CLOCK_
PCF8563_VERILOG, ycTpoicTeo, kOHpMU-
rypauma MNIWC xoToporo cooteeTcTeyeT
npoexty CLOCK_PCF8563 AHDL, nocne
BK/IOYEHWA NUTaHma Havwdaet pabotatbh
cpa3ay, He Tpebys 06R3aTeNnLHOro HaXaTus
Ha KHONky SB1.

Ans vnmoctpaumm 8 Tabn. 6 nokasad
KOoA UMPPOBOro asTOMaTa ynpaBneHud
pexuMOM YCTPOWCTBA Ha A3bike Altera
HDL. ABTOMAT MMEET BCEro Asa cocTonA-
Hua (sq0 » sq1), koTopeie 3anawoT paboty
4YacDB COOTBETCTEEHHOD B peXuMe 0TO-
Opaxerna AaTbl W BREMEHW UK B PEXUME
mx Habopa. Mpw kaxaom HaxaTii Ha kna-
Bnwy SWB8 cocrtosHwe asTomara cme-

HRETCH NPOTUBONONOXHBIM, Tekywee co-
CTOAHWE asTomara (pexum paboTtkl ycT-
POVCTBAa) NOKA3LIBAKT CUMBONLI R unn S
Ha XKW un cocroaHue ceetoauona LEDO.

B rabn. 7 nokasan kon, peannayw-
LM ABYXCTYNEHYaTwiA Tpurrep ana ¢op-
MWPOBaHWA NO HapacTawwemy nepenany
BXOAHOMO CUMrHANa MMNYyNsLCOB BHICOKOrO
NOrMYEeCcKOro YpPOBHA ANUTENLHOCTLIO B
OAWH NEepuoa CUHXpOcUurHana, Tpurrep
npegHasHayen aAna GopMUpPoOBaAHMNA
KOPOTKAX MMNYNLCOB W3 ONWMHHBLIX NPW
obpaboTke curHanos OT knasnatypel. Bor
Kak 310 GopMuMpoBaHue BeIrNsSaMT B8
MOLYNe BepPXHEro ypoeHa, Hanpumep, anq
knaswww SW8:

imp_KLAV_G = Trigger_2st_front
(.CLK = CLK_IMP, .IN_SIGN =
AKTIV_KLAV_G_req);

-
"
@
=
% §‘ IEC Moayne 3anucu-4TeHus e— CLK_PCFB8563 CLK_LCD—=
® o< ©Bnoxa nHdopmaumm PCF8563
e 4
29 PCFB8563 wr _rd < 1 Undbposon asTomar =
=5 b yNpaBneHus ~) %
c
S Linthoosod Liucpoaoi , 3EHHE3£FHB‘%E%HHEM | &
= aBTOMAaT YTEeHWA | asToOMar 3anncu | T
w3 PCF8563 8 PCF8563 | @ |
3
=
: g S
Linchposoi asTomat | = —> %
E < > Habopa partel v Bpemenn ————2y % =
@ 53X CLK_SET_LCD —» C KnaBsvarypbl
ETY =
E —_— % E ﬂ w
< b | T E:-\ % =
o X o X Lincbposon asTomar Q
o @ g‘g >  ynpasneHus pexuMom | > g
2 oo 0 CLK_CLOCK_LCD —= yCTPOWCTBRA
= 88 & ] ?
= ik =i
Linchposow agTomar |
~{ ynpasnedus DnokMpoBkon |— =
CLK_KL_LOCK —» Knagwarypbl 4‘ e
T::LH_HLAv_q_A
= | —=K caetognoay LEDQO
§ =K ceeroamony LED1
= @ [—=CLK_PCFB563
88 S8 |l-cikBuzz Monyni popmuposa- 4
og o ﬁ = ® CLK KLAV 4 4 - __| HuA umnyneca paszpe- | :
ﬁ I 50Mry S0 & E | ook KL LOGK LIEHWUS 3BYKE OT KHOMKK KoHTponnep >
$e 1 §888 |-cuser.Lep buzzer_but ynpasnequs | .8 g
= SZ90 | ~cik CLOCK M 8LIXOAOM 3BYKa <l
5% 8% [~CLK PCFBSE3 R W >
= O | eCLK LCD 1 o
3 - CLK_BUZZ o
[] 2
= _ 35
g O
. @ )
Lincpposon asTomar O o
== Moayne nepegayn | i
nepeaaqv naketa =i S —>m,s
uHdbopmaumm UART Gavita yepes UART @%
O
¥ < Mogyne reHepa- _ @g
o TOpa CUHXPOCUT- Llncbposon 5
2o "| Hana ana UART aBTOMAaT nepenaqyn
a | Gen_clk_UART Baiita yepes UART
=F-
E -
6 TecTosbIn BbiXOn
cuHxpocurdana UART TEST_OUT
— Pnc. 10 _— - —

Mopaenuposauue npoexkra NJIUC
Ha s3bike Altera HDL

Pabory npoexta CLOCK_PCF8563_
AHDL aetop 4acTu4HO MogenwpoBan B
cpene Quartus Il Web Edition sep-
cum 13.0. Kak Beino ckazawo, ans moge-
nupoBanua paboTel NDOEKTOB HA A3bIKe
Altera HDL ara cpepa npepnocrtasnser
BECLMA OrpaHWYeHHLIE BO3MOXHOCTW.
OgHako CywecTsyioT nNpuémbl, NO3BO-
NAKWWE B Kakon-To CcTeneduw npeopno-
NeTb 3TKU OrpaHNYeHns,

Tak npoBnema HEegOCTATOMHOro Mak-
CMManLHOro MHTepBana MoaAeNMPoOBaHUA
MOXEeT ObiTh pelleHa BpemeHHbiM (Ha
nepuos MOAENUPOBaHWA) YBENWYEHWUEM
HYacTOoTel MCNONLAYEMBLIX B NPOEKTE CHUH-
xpocurnwanoe. Moagenuwposavue npu
3TOM NPOUCXOAUT B AONYLWEHWW, 4TO



unpoBol AaBTOMAT WNKW KOHTPONNEP,
KOTOPbIA KOppexkTHO paboTaeT Ha BbICO-
kOi yacrtote, Byaer koppexkTHo pabortarts
M Ha HA3KOW, HanpuMmep, Ans MOABNWPO-
BaHwva paboTel kKNaeuaTypbl C CUHXPOCKI -
Hanamu peansHOi 4actoTel Tpebyertcs
WHTEpBAn BpPeMeHM ANNUTeNLHOCTLK B8
COTHU MunaucekyHa. Ecnv xe yeenn4nte
YACTOTY CHMHXPOCWIrHanoB BCex Yyua-
CTBYOLWMX B MOAESNVMPOBAHWMIA KOHTPON-
NEepoB Ha Tpw Nopaaka, MoxHo o6oRTHCH
MHTEPBANOM MOAENWUPOBAHMA ANUTENbL-
HoCTeO 100 MKc.

Ona obecneyedHna MOOENMPOBAHWA
HaXaTWA Ha knasnwK SW7 "6", SW8 "GO"
M SW12 "LOCK" B npoexte NJIUC (8 dhanne
BepxHero ypoewa CLOCK_PCF8563
AHDL.tdf) Ouinn coapadbl W aobasnexsl B
CNUCOK BXOO0B—BLIXOA0B WeCTbk HOBbIX
BbiXOO00B:

MP_KLAV_G_OUT : output;
AKTIV_KLAV_G_reg_OuT : output;
imp_KLAV_6_0OUT : output;
#HTI\I"_II:LA\-I'_E_I*EQ,_ELIT : output;
imp_KLAV_L_OUT : output;
AKTIV_KLAV_L_regq_OUT : outpurt;

Buisoaw JIMC gna HWx He HasHavua-
NACkL, NOCKONLKY CO3AaBaNNCL 3TU BbIXO-
Obl BPEMEHHO M NO 3aBepueHm Mogenn-
POBAHMA KNABMATYPHbIX CUrHANoE Obinu
yaaneHs u3 npoexkta. Ha xaxablil n3 3Ttmx
BoixOAO0B ObIN NOLAH COOTBETCTBYIOLWA
ANMHHBIA UNK KOPOTKUA NONOXUTENLHBIA
MMIIYNBC HAXATHUA COOTBETCTBYIOWEW Kna-
BULLIW;

imp_KLAV_G_OUT = imp_KLAV_G;
AKTIV_KLAV_G_reg_OuT =
AKTIV_KLAV_G_regq.q,
imp_KLAV_6_OUT = imp_KLAV_6;
AKTIV_KLAV_6_reg_ourt =
AKTIV_KLAV_6_reg.q;
imp_KLAV_L_OUT = imp_KLAV_L;
AKTIV_KLAV_L_reg_oOuT =
AKTIV_KLAV_L_reg.q:

Jarem epemeHHo Gbinn nepexdasHaye-
Hbl CUMHXPOCHUIrHansl UMdpPOBLIX aBTOMA-
TOoB ODCNYyXWUBAHWA KhaBwatypel, ynpas-
NeHWA pexmmom BNokMpoBKK KnasmaTty-
Pbi, yNpaBneHWa pPexvuMom YCTPOWCTBA,
ABYXCTYNEHYaTHIX Tpurrepoa dopmMmupo-
BAHWUA NONOXATENBHBIX UMINYNBCOB, KOHT-

MEHHbIX Auarpamm Simulation Waveform
Editor, B kOTOpOM COGCTEBEHHD W BbINONM-
HAKDT MOAENUPOBAHWE,

HeobxoammMo BeIDpaTh BXOAHBLIE W Bhi-
XOAHBIE CUrHaNkL!, KOTOPLIE Npeanonara-
erca mogenupoeate u Habmopats. [na
STON0 HYXHO WENKHYTL NPaBol KHOMKOM
MBIl B NEeBOW YacTW OKHA W B OTKpPbIB-
WEeMCA KOHTEKCTHOM MEeHK BbibpaTtk
nyHkT Insert Node or Bus. B oTkpbiBLIEM-
CA ONHOMMEHHOM OKHE HYXHO HaXaTh Ha
akpaHHyy kHonky Node Finder, nocne
YEro OTKPOeTCA OKHO, NOKalaHHoe Ha
puc. 11. Haxatuem Ha 3kpaHHy0 KHON-
ky List 3Toro okHa HyxHo oToGpa3nTe B
ero nesom none Nodes Found nepe4yeHb
Bcex umewnwmxca B npoexkra NNUC nop-
ToB. Ormeuan TpebGyembie nNOPTbl W
MCNONL3YA IKPAHHLIE KHOMNKKW CO CTpen-
KaMn, MOXHO CHOpMMpOBaTHL B NPaBoM
none Selected Nodes OKHa CNWCOK Hyx-
HbiX NOPTOB.

No vakana mogenuposaHua Heobxo-
OAMMO 3a0arth ero BpeMeHHoOn wHTepBan,
Buibpas B meHwo pepaktopa Edi—Set End
Time. ing suibpaHHbix NOpTOB Heobxoamn-
MO 3a0aTk HAYANBHLIE 3HAYEHWA, a TaKxe
TECTOBLIE BXOAMbIEe BO3aencTema. Cne-
nate ato 8 Simulation Waveform Editor
MOXHO rpadpuyeckn, OTMEe4as ¢ NoMo-
Wb NPABOM KHOMNKW MbiWk Tpebhyemue
y4acTekn guarpamm BxOOHbIX CHMIHAN0oE M
BblabiBaA LWUENYKOM 3TON Xe KHOMKW KOH-
TeKCTHOE MeH, cOonepxawee xomaHabl
ux namerenns Insert Waveform Interval v
Value. 3mm kOmaHabl Bhi3biBAOTCH Takxe
HaXaTHUAMK HA 3KPaHHBIE KHOMNKKW NaHenu
WHCTPYMEHTOB.

[0 3aBeplEeHnn YrKa3laHHbiX JenCTBNA
CO30aHHYID B OKkHE pegaxktopa rpagwye-
CKyl0 Moaens uenecoobpasvo coxpa-
HTE. M0 ymOon4YaHMio OHa COXpaHAeTCcs B
Buae ¢danna c paclwupeHmem nmeHn vwi
B nanke npoexkta. 3toT dainn enocneg-
CTEMW MOXHO CHOBa penaxTupoBath M
3anyckaTtbh Ha MOAeNMpoBaHue.

3anyckaeTca CeaHc mMoaenvpoBaHus
HaXaTMeM Ha 3IKpaHHylw kHONky Run
Functional Simulation Ha nadenn MHCTRY-
meHTOoB. [Mocne sbiNOnNHEeHUA MOAENWPO-
BAHWA, KOTOpPOE 33aWMET HekoTopoe
BpemMms, okHo Simulation Waveform Editor

OTKPOETCA NOBTOPHO NOBEPX WCXOOAHOIo
OKHa, HO Tenepb B pexume "ToNbLKO ANA
YTEHWA,

Pesynetartel MOAENMPOBAHMA NPOEKTA
CLOCK _PCFB8563 AHDL nokasadel Ha
puc. 12. [na eBx0gHbiX CUrHanos
K4 IN PLIZ—K7 IN PLIZ » nrst 3anansl
HAYANBHLIE BLICOKKE NOTMYECKne YPOBHWN,
ANR cuHxpocwurHana clk — vwmnynscel
yactotonm 50 Mly. Mo oxoHYaHum Mm-
NyneCa HWU3KOro ypPoBHA Nrst ypOBEHbL
exonHoro curHana K4 _IN_PLIZ Tpuxabl
CTAHOBUTCA HU3KMM W BHOBbL BBLICOKWMM,
dopMUpYR Nayvyky M3 TPex WMNYNbLCOB
HW3KOTO ypoeds (obBepedHa Ha pwc. 12
KPAacHbIM OBanom). 3ITa nayka AonxHa
TOMHO CcOBRagaTe N0 BPEMEeHW W No
dopme C COOTBETCTBYIOWMM Y4aCTKOM
BuixoaHoro curiana K1 _OUT _PLIZ (obee-
OEH 3eneHbIM OBAN0OM), MOASNUPYA 3TUM
coeguHeHme uened K4 IN PLIZ w
K1_OUT_PLIZ Ha Bpemsf, pasHOoe Anu-
TENBHOCTH NAYKN.

Kak yxe Gbin0o ckasano, chopmMupo-
BaTe TpebByembliii BXOAHOW CWrHan
K4 IN_PLIZ 8 Simulation Waveform Editor
MOXHO rpadwuyeckn. OgHako B Hawem
cny4ae Aeno OCNOXHABTCHA TEM, 4TO A0
Janycka moaenuposadua ¢opma obpaa-
LLOBOro BuixoaHOro curHana K1_OUT _PLIZ
NONL3VBATENKD HEW3BECTHA, TaK Kak Mo-
Aenbio OH ewe He creHepuposad. MNoarto-
My CHavana Gein BeINONHEH NPeaBapUTEb-
HbIW NPOroH Moaenposavna 6ea zanaHns
kaknx-nnbo wmnynecoe wa K4 _IN_PLIZ.
MomeHThl Nnepenanoe ypoBHen Tpéx nNpo-
M3BONLHO BbiBpaHHbix COCeaHUX MMNYNb-
COB CreHepupoBaHHOro 8 HOBOM OKHE Cur-
Hana K1 OUT PLIZ 6binn  3anucaHsl.
CornacHo atMm 3anucem, B MCXOAQHOM
oxkHe Dbina epy4Hyro rpaduyeckn chopmn-
poBaHa nadka wmnynscoe Ha K4 IN_PLIZ.

Heobxo0AMMO 3aMeTuTh, 4TO ANK NoNy-
YEeHWA KOPPEeKTHOMD pe3ynerara moaenn-
pOBaHWA HEXAaTWAR Ha Knasvwwy cosnage-
Hue curHanoe K4_IN_PLUZ w K1_OUT_PLIZ
00oN¥HO ObiTe MaKCMManbHO TOYHbIM. B
paccMarpusaeMoMm Cny4ae norpeu-
HOCTbL He npessiwana 10 HC — nonoew-
Hbl Nepnoaa CUCTEMHOMD CMHXpPOCUIrHa-
na sactoton 50 Mlu. Ona obecnevyeHna
TaK0N TOYHOCTW dMKCAUMA BpPEMEHHLIX

ponnepa ynpasneqdns BbIXO[om napameTpoe wu rpadunyeckoe
asyka. B peansHOM npoexte ANR [ oo e | PopMmmpoBaHne CUrHaNoB He-
BCEX 3TUX Yy3N08, kpome nocneq- - —— | 0BxoAMMBEl NpW AOCTATOYHO
HEro, Ha3HavYeH CUHXPOCWUIHARN | M= il et === DONLWOW CKOPOCTW pa3sepT-
DAT OUT[15], nMeowmin H4acToTy | e ] [ K No spemenn. E€ 3anawT 8
762 Nu. Ons KOHTPONNEPA YNPAB~ | judes st P rnaeHom meHw Simulation
NeHUA BLIXOAOM 3BYyKa B peansHoM N e - nowe we | Waveform Editor xomanpamu
NPOEKTE Ha3Ha4eH CUHXpOCWrHan § MY A S reg OUT  Outadt ' % NIV U S g OUT O View—Zoom In u View—Zoom
DAT_OUT[14], vmewwmnin 4acToTy > WM G reg O Ot S AT RS e 00T Dupe | Out.
1525 Ny. BpemenHo Ha3HaYeHHbIn et o J i:“--.uu;-w_-r g OnucanHwin cnocob 3ana-
ANS BCEX 3TUX yanos CuHxpocwur- | [ ° ‘:" :":‘ = HWA BXO[HbIX TECTOBbLIX CUrHa-
Han DAT_OUT[3] wmeer 4acrorty s ik [ | NOB A0BONLHO TPYAOEMOK W
3,125 My, 15, datato gt L HeynobeH, oAHaKo yaTarenam
|95 dumai] oumLt > | HeT HeobxogumocTH ero no-
ELL“LA“_#..# = DFT...EUT[E.] ' [ daia{ 1 Ll ™ ETﬂ'pﬂTb. Hﬂﬂﬁﬂﬂbty rpaq’uqe-
CLK_KLAV_LOCK = DAT_OUTI[3]; |5, sy o . 1
acaokmor - prarli]; [ges =  [E SO i e
CLK_IMP = DAT_OUT[3]; - B wn ] i -
CLK_BUZZ = DAT_oOUT([3]; g, aeetig Ol XxpaHeHa B KOpHeBOM kartanore
g dena o t Ep&&na . . Buae oainna
Ona noaroTOBKW K MOAENMpOBa- | | = MO LOCK_PCF8563_AHDL.vwf.
HWIO B rnasHom meHo Quartus Il | = ™" o Mpn 3apaHHOM TECTOBOM
HYXHO BbiGpate File—New, nocne | |~ 5. = BO3AEACTEMM CMOAENMPOBAH-
Yero oTkpoerTca okHo New, B KOTO- | |:ﬂ! bt Hbliit undpoBon asTomar 06-
poM cnemyeT Bwibpate w3 cnucka | i e Bt - CAYXWBaHWA KNaBuaTyps! Kop-
| 12 =

nyukT Univercity Program VWF w
Haxartb Ha 3kpavHyw kHonky OK.
OTkpoeTcA OKkHO pepakTopa sBpe-

Puc. 11

PEKTHO CYMTAET, 4TO Haxuma-
nacs knaguwa SW8, n reHepn-
pyeT COOTEETCTBYIOWMWE ANMH-
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Puwc. 13

HblA Mmnynbe AKTIV_KLAV G reg OUT w»
KopoTkmin mmnynec imp_ KLAV_G_OUT.
Mpn atom cocegHme No maTpuue 4x4
knasuwm SW7 » SW12 asTomar HaxaTbl-
MW HE CHMTaer.

Mokalanusln Ha puc. 12 peaynerar
MOLENMPOBAHWA TAKXe NOKa3LlBaeT Kop-
pPEKTHOE noBefeHue LudpoRoro asToma-
Ta YNPaBNEHWA PEeXAMOM YCTPOWRCTEA.
Mpu HaxaTuKM Ha Knasuwy SW8 saropaer-
ca ceetoamon LEDOQ, 4to roBopuT 0 nepe-
X0Ae yCTpOWCTBa B pexum Habopa aatsl v
BPEMEHM M3 230aHHOMO NO YMONYAHWID
pexuma ux otobpaxenus. W Hakoxeu,
BUAHO KOPPEKTHOR NOBEOEHNE KOHTPON-
nepa ynpasneHWa Beixogom 3ayka. Cpaay
nocne HAaYansHoOM YCTAHOBKM OH OMHO-
KPATHO FrEHEePUPYET Nadky Ma cra mmnyne-
COB 3BYKOBOW 4acTOThl. Takas xe nadyka
reHEPUPYETCH U NPY HAXATUKW HA KNaBn-
wy SW8, ecnmn He skmoveHa Bnokmposka
knasmarypol. B pavHom cnydae Gnokum-
POBKA NO YMONYaHWMIO OTKNIOYEHa — CBEe-
Toawon LED1 geiknouen.

AnnaparHas oTnaaka npoeKkTos
nauc

MNomrumMo nporpaMMHoro Moaenupo-
BaHuA 060X NPOLKTOB, ABTOP NPOW3BO-
AN X annaparHy oTnaaky c NOMOLWbID
ApPOCTOro NOrMYeckoro advanuiaropa,
MMeWwero GyHKUnMD adannaa npoToko-
noe [5]. Ons npumepa Ha puc. 13 nNo-
Ka3aaH MHUUWWDYEMbiA NPOEKTOM
CLOCK_PCF8563_ AHDL obmex mHdop-
Maunen ¢ MoayNem YacoB-KaneHnapa Ha
Mukpocxeme PCF8563 no wwhe I°C.
NaobpaxeHue nony4eHo Ha KOMNbITEpe

C NOMOUWbLIO NpOrpaMMmesl NoOSgOEPXKN
norudeckoro asannma3aropa Saleae Logic.
Bxoawl 0 w 1 norwyeckoro asannsaropa
6N NOAKNKYEHB COOTBETCTBEHHO K
nuHuam SDA » SCL wacos. B nporpamme
Saleae Logic Gein BkNOMEH W COOTBET-
creyrOwmM obpasom HacTpPOeH aHann3a-
TOP NPOTOKONOB WnHL I°C.

AHanu3aTop pacno3HaeT Ha NUHWAX
uHTepdeirnca yenoema "Crapt” v "MNos-
TODHBLIA CTAPT" U NOMEYAET WX JeNEHLIMMK
Toykamu. Ycnoewe "Cron”™ nomeveHo Mm
KpacHoW Toukown, OH npoeHTuduumpyer
anpec yCTPOMUCTBEa C NPU3HAKaMn YTEHMA
M 3anucn, Hanu4Yme noaTeepxaeHun
(ACK) n Henogreepxaennin (NAC), B yno-
Gountaemon dhopme otobpaxaetr nepe-
Aasaemyd U npuHumaemyro mudopma-
umio. Takon cnocob HabnwoaeHns curHa-
noe Ha wwuHe I°C okasanca ropazno
yaooOHee wx nporpaMmHOro Mogenvpo-
BaHMA, Tak kak He noTpeboBanoce CuHTe-
33 BXOAHLIX TECTOBLIX BO3AEWCTBWNA.

Ananorvuynibim obpasom awanu3aTop
npotokonos UART nporpammebl Saleae
Logic pacno3aHaéTt redepupyemyo MNJTAC
nepena4y nidopmauwnm vepes UART.

NATEPATYPA

5. Peabkws M. Jlorvyseckin asanu3aTop "3a
OAMH Beuep”. — CoBpemeHHas InexTpoHuka,
2018, Ne 3, c. 42—45; Ne 4, ¢c. T2—T5.

Or pegaxymwu. MNMpoekt MMAC ans sacos
UMeoTeR no anpecy http://radio.ru/pub/
2018/08/primclock. zip Ha wawem FTP-cep-
BeL:

MOAYNBHASR PEKJTAMA

|
NMpubopw PAAWOMACTEPA! |

XUT! Wameputenb EMKOCTH M
ESR "ESR-micro v5.05+", npeaHa-
IHAHEHHBIA ANA MAMEDPEHWA EMEKOCTH
n ESR anexTponuTnyecknx KOHaeHca-
Topoe 6e3 gemMOHTaXa ux w3 neyart-
HOW NNaThkl C aAKKYMYNATOpOM —
3150 pyDb. ,

MNpuBop "FBTest v1.1" ans obBHa- |
PYyXEHWA KOPOTKOIAMKHYThIX BUTKOB B
WMNYNLCHBLIX TpaHcdopmatopax, Kog
RDDV001 — 1125 pyb.

Cobpannas nnata RI158.1M
UMNYNBCHOTO METaNnNoUCKaTena ane
noMcka mertannmyeckux obbekToB B
rPyHTE, NecKe, CreHax, rycron rpase v |
npoYux ycnosuax — 750 pyb. '

Paguworkouctpyktopel Radio-KIT, |
Arduino-Kit, MACTEP KMT, Ekits »
KitLab, 3anvactu anA pemoHTa — |
8 MHTEPHET-MAIrA3SHMHE "OECCH".

Ten.: ona Mockeb: (495) 11-86-086;

(916) 029-9019. |
MHTepHer-marazand: WWW.DESSY.RU |

e-mail: zakaz@dessy.ru |

L ] L]

HYAM-HH — panuopetann NOYTOR.
Moaynu, xkouTponnepsl Arduino,
Aatumkm, Habopel getanen, maker-
Hbi€ NNaThl, MHAUKATOPLI, KOpPNyca,
pacxogHbie MaTepuansl.

chip-nn.ru
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B. JIASAPEB, r. Bazbsma CmonerHckon obn.

B crarbe astopa "Kouwrponnep gocryna Mellon-1" ("Pagmuo”,
2017, Ne 11, ¢. 33—36) 6bin onucaH BapwaHT KOHTpoOnnepa ANA
cucrTems! gocryna. B HoBoW cTarse, ABNKIOWEHCH NOrH4YecKum npo-
AonxeHnem npegbiaywed, npegnoxXeH ycoBepUWeHCTBOBaAHHBLIA
BapWaHT KOHTpONAepa aocryna.

Kﬂmpnnnep aoctyna Mellon-2 eeinon- npepcraenset cobon ero QONOAHEHHYIO,
HEH HA OCHOBE ONWCaHHOro paHee A pacwwuwpedHyio sepcwio. Mellon-2, kax
[1], [2] xouTpONnepa aoctyna Mellon-1 1 cneayet u3 uidpbl B HA3BAHWK, MOXET

VD4 LL4A148B RB 7.5«

KOHTRONMPOBATL YXe [Be TOMKW Npoxoaa
(HANpuMep, NBe ABepPW MNK ABa TYPHUKETa
UT A4.), a TaKxe AononHeH nHTepdencom
RS-485. Hanuwyuwe wHtepdenca Cea3v
3HAYUTENBLHO pacwwpseT BO3MOXHOCTH
YCTPOWMCTEA W NO3BONAET MCNONL3OBATHL
Bro yXe He TONbKO Kak aBTOHOMHOEe
YCTPOWCTBO, HO M ND3BONRET CO34aTh Ha
ero OCHOBE MONHOUEHHYD COBPEeMEHHYI0
KOMNBIOTEPUINPOBAHHYIO CUMCTEMY KOHT-
ponsa gocryna. [N\ cCBR3W C NepcoHanb-
Hbim KOMNBOTEPOM (MTK) oThvuHo noaoi-
OET onucanHwin B [3] npeobGpazosarens
nHTepdencos USB/RS-485.

Cxema yCcTPOWCTBA nMoOKasada Ha
puc. 1. Kax BuaHo, Mellon-2 paspabotaH
Ha ocHoBe Mellon-1, no DonelOMY CHETY,

VDE-VD10, VD18-VD22 BZV55C5V6 e N e
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HEe nytem nepepaboTkn cxemel, a
yBENUYeHMeM 4YUcna yxe CyllecT-
ByIOWMx uenan 1 yanos. Coorger-
CTEEHHO, HEW3AMEHHOW OCTAaNWCe M
anemMeHTHan Ba3a, 1 B TOM Yucne
OCHOBA — MUKPOKOHTRONNEP
PIC18F452. Tor »e NnpuHUMN OTHO-
cuTcR KM k pabote nporpaMmb
KOHTpOnnepa.

Mellon-2 umeer asa WASHTWY-
HblX HE32BUCUMBbIX padwema (XT1 u
XT3) AnA NOAKNKHEHWA BHEILHWX
YCTPOWCTE, yCTaHaBNMBAEMbIX B
ToqKax npoxona. o To4kon Npo-
xona nogpasymeBaertcA OBeps,
TYPHUKET 1 T. N. Kaxaas To4ka npo-
xona moxer OwiTe oBopynosada
CHUTRIBATENEM KApPT, TEpPKOHOM,
KHONKOW BbIXOOa W 3nexKTpomar-
HWTHBIM 3amkom, MoxHo obopyno-
BaTk TOYKY NpOX0aa ABYMA CHWTBI-
gatTenaMm KapT, Ha BXOA4 U HA Bhi-
x0a. B atom cnysae Mellon-2 cmo-
XeT 00CNyXKuBaTe TONLKO OAOHY
ToqKky. Llokoneéeka pasweéemos XT1 1
XT3 waeHTWMYHa W COOTBETCTBYeT
LLOKONEBKE aHANOMNMYHOro paarema
Mellon-1. PaccMoTtpum Ha npumMme-
pe ogHoro XT1: kontakr 1.XT1
"Beep”, ynpaBneHne 3ByKOBbIM 13-
nyqarenem cyureiBarens;, 2. XT1 —
"LEDr", ynpasneHdmne xpacHbiM cee-
ToAuoOoM cyuTeiBaTens; 3.XT1 —
"LEDg"”, ynpaBneHue 3eneHbsiMm cBe-
ToaMoaoM cuuToiBatens, 4. X171 —
"D1”, nvHWA pNaHHbix (Nepenada
"enuHny’); 5. XT1 — "DO”, nnHMA
ANaHHeix (nepepada “Hynen ),
6.XT1 — "Door”, noaknioyeHne rep-
koHa, 7.XT1 — "Exit", kHONKa BuIXO-
na; 8.XT1 — HanpaxeHue NnUTaHua
12B: 9.XT1 »u 10.XT1 — obwmin
npoeoa; 11.XT1wn 12.XT1 — koHTaK-
Tl ONA NOAKNIOYeHWA 3NeKTpo-
MarHUTHOro 3amka. 3allTHO-corna-
CYIOLUME Ueny Mexay paLemom vm

ni‘oipes@ynsuod maoduog
ni-oipeid|iew :vaierd wandy
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HUA KapTel Kk niobBomy U3 cuvToiBaTe-

L PR, gl q EIEN  ee i Recaie”
ol s 4 e o nen B none Hecewve nporpaMmmbl
e o, N 8.3 © * hEeny otobpaantcs |D-koa kapTol, kax

SR € F ENETE 2 noxkasado Ha puc. 2.
DAY , “CTR40' o KonwTponnep noctyna cobpaH Ha
- remE R 4 {50 - HA1 4 nesarHon nnare M3 GonbrMpoBaHHo-
1] P — “Wf DS DS2 DD1 ro ¢ AByX CTOPOH CTEKNOTEKCTONUTA
o0 D’?" ¥ cé %}E.E?g |J"'T"' TonumHoA 1,5 mMm. E€ yepTéx noka-
+Ca 1 . 1 }:F” ﬁaﬁﬁﬁ‘vﬂun‘* 3aH Ha pUC. 3, a pacnonoxexune ane-
R%2 T €18 G5 | MeHTOB — Ha puc. 4. Dotorpadum

PF * VT2 R2g R ct
oo wws RS m ,?,“"'!E{E BRBE e cofipaHHoOro yCTPOWCTBAa NpeacTas-
L1 R54 ¥ fr (£ 02 E4VD4- R4E o ::+‘#E11FJ s X

| o vD:E\* X B X VOBs RS © wﬂa . E;ﬁﬂmﬂ* VDIgsR32+ Wi neHsl Ha puc. 5 v puc. 6. Bee ane-
& F1 YD3s VD7e VDSHE2 @& 5 . B D18 VD17 RIGCH 2 MEHTbl YCTAHOBNEHb HAa OAHOW CTO-
ol o WD s n el BB R0 vm owiol BN R poHe nnatel. lNpuMeHeHsl anemMeHTbl
TS g re e &E L0 B e X Dl ANA  NOBEPXHOCTHOrO  MOHTaxa,
B Z WL L RUS RUI RUZ oyD3s RUM Rug* RUBI aypiss kpome paavemos, pene K1, K2, 3sy-
RUS Ru4 VD1% £ gui m_l'.:e» Rum VD13+% & RUT kOBOro wanyysatens HA1, OkCWAOHbIX
. . -, KOHAEHCATOPOB ¥ 3aLUMTHOrO anoaa
A Uaw 2.0.2.3.% 5 6.¢ 800K A 24 b 467010 0 PEKE15CA (VD12). Keapueesiit pe-
12 X1 xT1 XT3 sonatop ZQ1 moxer Geite B noGom
VCTIONHEeHMW, Noaxoaswyx rabapn-
3 TOB. Ero Yacrtota MoXeT OTNU4aTecs
Puc. 4 OT yxazaHHon Ha cxeme prc. 1 v DeiTk

MukpokoHTponnepowm DD1 rakxe ocrta-
NUCL NPEXHUMA.

Mukpocxems: DS1 DSE (24LC512),
noaxMoHeHHse K wixe 1°C (Buis. 37 n 42)
koHTponnepa DD1, npeaHa3HaqeHsl ONA
XpaHeHnA uneu'rmputauunﬂﬂu: KoaoB
KapT poctyna. B kaxayio M3 HUX MOXHO
sanucarte 21000 koaoe kapr. Mukpocxema
DD2 — npuémonepegatymnk nHTepdenca
RS-485. OHa noaxkmoyeHa “"knaccu4eckmn”
k moayno UART mukpokoHTponnepa DD1.
Cynpeccopbi (3awmTtHoie aumoas) VD25,
VD26 zawnmwaloT BuIBOALI MUKPOCXEMBI,
COEOUHEHHbIS C NMHMAMK CBA3M "A" 1 "B".
Peanctop RS54, noaknmoksaembin 4epes
ChHEMHYID nepembivky SZ2 napannensHo
nmHuuw "A—B", — cornacyowwin peauc-
TOP, MOXET MCNoNL30Batbcs Npu GoNb-
WOA ANKUHE NUHWKA, CORAMHAIOWEN KOHT-
PONNEP ADCTYNA C KOMMBIOTEPOM.,

Ceetoanonsl HL1—HLS » 3BykOBOWM
nany4arens HA1 — nHaukaTopbl Texkywe-
ro COCTORHMA koWTponnepa. Ceetoawnor
HLS — wugukatop pabotol (Hanuuue Ha-
npaxeHns nutasua), HLZ2 — xpacHwii,

“aseps Ne 1 zakpwita™; HL1 — 3enéHwin,

saHma INT3 (y PIC18F452 nx Toneko Tpw:
INTO, INT1 1 INT2) ncnonb3yeTtcs npepbi-
paHne moanyns CCP2, nporpammuo nog-
knoueHHoro k nopty RB3 (Bwe. 11).
KonTponnep aoctyna Mellon-2 moxer
paboTtate B OABYX pEXMMAaxX: aBTOHOMHO W
noa ynpasneHwem MNK. B nepeom cnyyae
paboTa C HAM HU4EeM HEe OTAUYAEeTCA OT
Mellon-1, koTopas onkcada g [1], [2]. Ho-
HaBNATL KOO KAPThl B NAMATE MOXHO C N0-
Boro u3 cunTeiBatenein. XpaHaTca OHW B
obwen Gaze, peanniaoBaHHON Ha MUKPO-
cxemax namat DS1 » DS2. Bo BTOpOMm
cnyvae noHanobwtcR npeocbpa3oBarens
MHTEpdeRcoB ANA NOOKNTIOYEHWUA YCTPOR-
ctea k MK. OnA 3TUX uenei, kak Henb3n
nydwe, nogonaer npeobpa3loeatens WH-
repdencos USB/RS-485, onucanHbin B8
[3]. CneuwanwawpoBaHHOe “BepxHee”
nporpammuce obecneyenme ans pabotul
C KOHTpONNepom He pa3pabaTeiBanocs,
HO npoBepuTe pabotocnocoBHOCTL M
YyNpaBnATL YCTPOMCTBOM MOXHO, Hanpu-
MEP, C NOMOWBLK YTuauTel “Terminal
1.9b". PabBora ¢ Heih Takxe Obina pac-
cmoTpena 8 [3]. Nookmoyaem Mellon-2

B npegenax ot 8 go 16 My, B atom
cnysae noTpebyeTca noaxoppexTUpoBsaTe
B NporpaMmmMe MWKPOKOHTpONnepa 3a-
ABPXKKY 3aKpbLITUR ABepen (8 rotoBom
BapwaHTe oda — oxkono 3 c). Boce Heno-
NAPHLIE KOHABHCATOPBI TUNOpa3Mepa
0805 (kpome C11 1 C12 — 0603). Mpw-
MeHeHb! anoasl LL4148 w ctabunuTpoHbl
BZV55C5VE B cCTexnAHHOM KOpnNyce
miniMELF (SOD-80). Ouon HS1J (VD11)
MOXHO 3aMEeHWTL MODLIM BHINPAMWTENL-
HeiM B kopnyce SMA/DO-214AC. 3awmr-
Hele auoaw (cynpeccopst) VD1, VD13,
vD25, VD26 (SMAJ10A) — B kopnyce
SMA/DO-214AC. Mx MOXHO 3aMEHMTL
nsyxHanpasnexHsivi (SMAJ10CA). Cee-
ToAWoAL 3eneHoro ceevenmsa (HL1, HL3) —
KA-3021SGCT, kpacHoro (HL2, HL4, HLS) —
KA-3021SRC. Bapwctope RUT1—RU12 —
CN1206K40G, CamoBOCCTaHaABNMBAKILLMIA-
cs npeaoxpaHutens F1 — MF-MSMF110,
F21n F3 — MF-MSMFO010. Pene K1 n K2 —
TRC-12VDC-SB-AL ¢ HopmaneHo pa-
30MKHYTEIMK  kKOHTakTamu. Kartyuwka
mHayktneHocT L1 — CM453232-100KL.
Paawém nporpammuposadna XP1 — PLS ¢
Wwarom pacnonoxeHus BoiBoaoe 2,5 mm.
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"neepb Ne 1 oTkpwitTa”; HL4 — xpacHuil,
“aseps Ne 2 sakpwita”; HL3 — 3eneHuin,
“neepes Ne 2 oTkpeiTa”,

Mporpamma OnA MWKPOKOHTpONNepa
DD1 HanuwcaHa Ha #A3wike Cu 8 cpepe
MplLab X IDE v.4.15 ¢ ncnonb3oBaHuem
komnunatopa XCB v.1.45. O6pabortka
NaHHbLIX OT CcYyuThIBATENEXW peanv3osaHa
Ha BHeWHWx npepoiBaHuax INTO—INT2
nopta B (ewie. 8, 9, 10). B kavecrae Heno-
CTAKLWEro YeTBEPTOro BHELLHEro npep.l-

yepe3 npeobpa3osartens wHTepdencos k
MK w 3anyckaem nporpammy “Terminal
1.9b". B none "Send” seoanm undpy “1°
n Haxumaem Ha kHonky "Send” (pmc. 2).
NonxHo cpaborate pene K1, noracHer
KpacHoin ceetoguon HL2 w 3aropwurcs
denéHsin HL1 — psepb Ne 1 oTkpeiTa.
Ananorvyso ona asepu Ne 2, 8 none
"Send”, BmecTo undpel “17 BBOANM "2" —
cpaBortaer pene K2, nepeknioMartcs cae-
Toawoas HL4 » HL3. Mocne npuknansisa-

CoémHbie nepembivkn S1 n S2 — peyx-
Wwieipskoesie PLS ¢ warom pacnonoxe-
HWA BbIBOAOB 2,5 Mm. Pazvém nNUTAHWUA
XT2, a Takxe paibembl ONA NOOKNIOYEHWA
anexkTpomardnTHeix 3amkos XT1 (koHTak-
Tel 11—12) n XT3 (koHTakTel 11—12) —
KLS2-305V-5.00-02P-2S. OcranbHele
YacTu pasvemoe XT1 v XT3 HabpaHul 13
NBYXKOHTAKTHBIX cexumin KLS2-350-3.50-
02P-2S. Tpauanctopel BCB17-25 moryT
OLITh 3aMeHeHsl Ha aHanoruyHsle no



napamerpam WU cTpykrype npubops B
kopnyce SOT-23. 3eykosoin wanyqarens
HCM1212X (HA1) moxeT ObiTe 3ameHeH
mobsiM noaxoaswmx rabapruTos ¢ Hanps-
»eHumeMm nutadus 12 B u BCcTpoeHHbIM
3B8yKOBLIM rexHepaTtopom. MNocne cBopku
YCTPOWCTBA MWKPOKOHTPONNEp Heobxo-
AMMO 3anporpaMMypoBaTe v AobasnTe B
EEPROM (DS1, DS2) kapTel none3osare-
neid, Npoueaypa npowumekn n pobasne-
HWA KapT onwcaxul B [2]. YCTponcTeo pac-
CYMTAHO Ha KPYIMOCYTOYHBIA pPEeXxinuMm
paboThi.

NATEPATYPA
1. Naaapea B. Kowrponnep aocryna
Mellon-1. — Pagwuo, 2017, Ne 11, ¢. 33—36.
2. Naaapes B. Kowtponnep Apoctyna

Mellon-1. — Pagwo, 2018, Ne 2, ¢c. 36.

3. Nasapes B. lNpeoGpasosatens WHTER-
deicoe USB/RS-485. — Pagwo, 2018, Ne 5,
c. 18—22,

O7 pegaxymwn. Mporpamma v $aan npo-
LHBKH MHEKDOKOHTDONNEDE MHAXOARTCA N0
anpecy http://fip.radio.ru/pub/2018,/08,
mellon-2. zip na wawem FTP-cepaepe

MOAYNbHAR PEKNTAMA

ANEKTPOHHbLIE KOMMOHEHTDI
HA WWW.S-10MITINO.RU

Bcé pne pemMoHTa M NPOM3BOACT-
Ba paauo3nexTpOHHOW annapary-
psi, asaTomobunsHOn W OBeiTOBOW
pPaguoTeXHUKW.

MNpopaxa oNToM U B PO3HULY B Na-
BUNbLOHE 546 TK "MuUTUHCKMA pagno-
puiHok”, Paboraem ¢ 9.00 no 18.00
exenHeeno. No4YyToBas U KypLepCckan
pnocraeka.

Haw appec: Mockea, [NaTHUUKOE
wocce, 18, 3 ar., naa. 546.

8-905-782-47-71

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

125464, Mockea, ab. aw. 39.

HOBbLIE HABOPBI
Ha POCCHMWCKOM phiHke!
Casiwe 200 monenen!
Ona goma, 6uaneca n odpuca.
8-495-545-92-41
WWW.RADIO-KIT.RU

Momory caenate NpoToTANn ANA
craprana no 3NeKTPoHMKe Ha MUKPO-
KOHTpOnnepax.

MNonbop anemexdTHoW Gaabl, ONTH-

MU3auMA QyHKUMOHaNa, MMHMMU3auna
HaYaneLHbLIX 3aTpat v BpeMmedn paspa- |
BOTKWM.

E-mail: microS1@mail.ru

T. moB. +7-912-619-5167

— — —f

BecnepeboiiHoe 3nekTpocHabXxeHue

YaCTHOro A0Ma

K. KASAHUEB, r. Conukamck lMepmckoro kpas

B HAaCENEeHHLIX NYHKTAX, rAg cny4anTcs
NepepLIBel B NOAAYE 3NEKTPOIHEDI VA,
OCTPO CTOWT BONPOC O pe3epeHblX NCTOoY-
HMKax NUTaHKA. Ha ceroaHsaWwHWiA 0eHe 310
MOryT BeiTh CONHEYHbIe BaTtapen, BeTpore-
HEPATOPL! NNV AKKyMyNATOPHbIEe GaTapew
npeobpa3osatensmm Hanpsxedus. Ha moin
B3rnsg, camoe npocroe, AoCTynHoe, ae-
LWEBOE U HAABXHOE peLueHWe NS 4YacTHO-
ro goMa — pe3epsHbii reHepaTop Hanps-
x*eHna ~230 B MOWHOCTBI0 HECKONBKO
KMNOBATT € BEH3UHOBLIM UNKU OM3ENbHbLIM
npUBoAOM, BNaro Ha pelHKE WX AOCTATO4YHO
B DONLLUOM aCCOPTUMEHTE,
MNpennaraemoe YCTPOACTBO pe3epeu-
POBaHUA INEKTPONUTaHWA, Cxema KOTOpOo-
rousobpaxeHa Ha puc. 1, asToMaTU4YeckKu

KM1 1
4 2
P KM2 1
o= — o
- E KM n‘g
TEE ?E
5 - 2
@ g
ﬁ g s KM2 2
el g AT
o
M ionke KM13 KM23
"Myek” . §
reHepaTopa -
KM1 4
K EHQI'IIE
"Cron™
FEHEDATOPE < Puc. 1

nepesoaMT NoTpebuTens ¢ nNWUTaHWA ne-
PEMEHHbLIM TOKOM OT 3NEKTPOCETH Ha Nnu-
TaHue OT pesepBHOro redeparopa v ob-
paTtHo. MpruopuTeT OTAAETCH INEKTPOCETH.

MNpueon reHepatopa O0NXEeH WMETb
ANeKTPOCTAPTER, NUTAINLWMACAH OT aKKymy-
naTopHon Gatapew, U 3anyckartsCa Haxa-
Tmem Ha kHonky Tlyck”. [lna ocrtaHoBkwn
nonxHa OeiTe npeaycmoTpeda KHOoNKa
"Cron". O6e kHONkKn — C HOPMANLHO pa-
SOMKHYTBHIMIA KOHTaxKTaMu.

AkkymynatTopHan Gatapes nonxHa sce-
raa GeiTe MCNpasHa v 3apaxeHa. MNpw ann-
TensHon paborte reseparopa Heobxoauma
CBOEBPEMEHHAR [03anpaska TONNMBHOMO
Gaka peswratens ero nNpMBona WM yee-
nuyenue obvéma atoro HBaxa. OcTaHoBKUT-
CA reHeparop NPy NOABNEHWMN HANPAXEeHWA
B 3NEKTPOCET WAK NO WapacxofoBaHMn
Tonnuea. Bo3amMoxHO OCTAHOBWMTL €ro W
NPUHYLOWUTENBHO.

Mpy HaNUYMK HANPAXEHWH B 3NEKTPO-
ceTw cpabareiBaeT koHTakTop KM1, yepes
ero 3ameHyBlIMEecA KoHTakTel KM1.1 Ha-
npRxeHue noctynaer Kk notpebuteno, Oa-
HOBPEMEHHO KOHTAKTR KM 1.2 paspsisaoT
uens, No KOTOpPoW Kk noTpedbuteno morno
Dbl NOCTYNUTE HANPAXEHWE reHeparopa, a
pasoMkHyBLIMECA KOoHTaxkTel KM1.3 wuc-
KMIOYADT CRYYanHYID MMWTAUMID HaxaTue
Ha kHonky “Tyck”.

Mp# MCHE3HOBEHWN HANPRAXEHWA B CETH
koHTakTop KM1 oTnycrkaeT skopb, Npu 3TOM
KOHTaKTs KM1.1, pasoMKHYBLWIMCE, Pa3pbil-
BT coeguHeHwe NoTpedbuTens C CeTwlo, a
KOHTaKTe KM1.3, 3aMKHYBLUWCE, UMWTUPYIOT

HaxaTue Ha kHonky “Tlyck”, Kak Toneko rexHe-
parop 3apaboraeT, cpabarteiBaeT KOHTaKTOP
KM2. Ero xoHTakTel KM2.2 3amuikaot uens
nuTaHuAa notpeburTens OT redeparopa, a
KOHTaKTel KM2.3 paspeiBaoT uens umura-
L HaxatuA Ha kHonky Tlyck”. KoHrakTel
KMZ2.1, pasoMkHyBLIWCHL, OONONHWTENLHO
BnoknpyioT Nnoasy NOTpetuTend Hanpaxe-
HWA OT CeTW, NoKa reHepaTop paboraer.

Mpn NORBNEHWK HaNpPAXEeHWs B CeTu
koHTaktop KM1 cHoea cpabartoiBaer.
3amkHyBlWIKMECA kOHTakTel KM1.4 umutu-
PYIOT Haxartne Ha kHonky “Cron”, octaHas-
nueas 3tum reqepartop. [anee koHTakTop
KM2, BepHYBLWMACH B MCXOOHOE COCTONA-
HUEe, 3aMbikaeT KoHTakTel KM2.1, 410 noa-
BONAET CETEBOMY HaNPAXEHWKD MONAcTb K
notpebuteno.

Moaknwyate akkymynatopHyo Gara-
PEYD, NUTAOWYIO CTAPTER ABUIATENR MPN-
BOAa reHepartopa, cneayet T1onexo nocne
noaaYyn Ha yCTPONCTBO HANPRXEHWA OT Ce-

TH W HANWYWMIA HANPRXEHWA ¥ NOoTpeGuTens.

Kontaktopel KM1 1 KM2 suibupaior B
3aBUCUMOCTH OT HeobBxoaMMon noTpebn-
TEMO MOWHOCTY anexTpocHabxenuws. H
ApUMeHnn mManorabapuTHeie KOHTaKTopb
KM 10911 ¢ HOMUHANLHBIM HANPXEHWeM
katywkwn ynpasnesus -230 B w ponyc-
THMbIM KOMMYTUDYEMbIM TOkOM 9 A. Mpw
atom noTpeboeanocs AONONHWUTE UX ABYMA
KOHTaKTHeIMI nNpucTaBkamn NMKKW-04 ¢ ye-
ThiPbMS HOPMAaNbHO 3aMKHYThLIMKW KOHTaK-
Tamm kaxaan. [ns pabote 8 Tpéxdrasnon
CeTH ka¥/biA KOHTAKTOP HYXHO OCHACTUTL
eWe ABYMA HOPManbHO Pa3oMEHYTbIMK
CUNOBLIMKW KOHTAKTHLIMK Fpynnamm.

feHepaTop ssibpaoT Tpebyemon Mol -
HOCTW ¥ DDA3ATeNbHO CO CTapTepPHBLIM 3a-
nyckom. A npumennn reqeparop DY3000LX
MOWHOCTLIO 2,5 kBT. K coxanenno, 41066l
NOAKMKYATE LUENKU YyNIP2BNEHWA ro NyCKomMm
W oCTaHoBkoO#i, noTpebosanacs pa3obpaTe
3amok. HepasHo NORBWIWCEH rEHepaTopkl
(Hanpwmep, SGF-5A) co BCTPOeHHBIM y3-
NOM pe3epBrupoBaHMsa, NoaobHbIM oNWCaH-
HOMY, HO OHW B HECKONBKO Pa3s nopoxe.

YcTpoWCcTBO CMOHTUPOBAHO (pUc. 2) v
ucnemaro. flaMnel HakanueaHWs, KOTOpLIE
BUAHLI HA2 GOTOCHUMEE, NOKAa3LIBAKT Ha-
NUYME HANPAXKEHWA B CETWM N HA BbiXxoae
redeparopa.

Or pegaxymumn. HefOCTATEM NPELNOXEH-
HOMO YCTPOHCTES — HallHYie ransaaHvyecko
CHAIN MEX]Y NEREPATOROM W CETHIO, 4 Takxe
KOMMYTAUHA TONLED OQHOND W3 ABYX NROBO-
nos, vayignx x norpeburemo. A wx yocTpa-
HEeHMA noTpelyeTcR yornokHHTE YCTDOHWCTBO
AMpUMENUE B HEM KONTEKTODB, ¥ XOTODLIX
DONLIE CUADBLIX KOMTAKTOR
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M. KOXYXWH, r. Kyprau

AS SRR TaT
JEELCERLV L

Mpepgnaraemslii BapnaHT aeTomara asrop paspaboran, xorga ero
6nn3kme poacTBeHHWKW pelnnu 3asectu aksapuym. [losTopaTte
yCTPOWCTBO, OnNUcCaHHOe B paHee onybnnkosanHow craree [1], oH He
cTan, B HEM ObINIO CAMLUKOM MHOI0 He HYXHbIX HOBbIM "3aka3zyukam”
anemMeHToB ynpasneHuws. B HOBOW Bepcuu aBTOMara OCTaBNeHbl
nuwe nanbonee Baxubie pyHkymnn. Ynop caenad Ha npocroTy ynpas-
neuns, BoamoxHocts Habmogars mHpopmaymwo Ha mHgukaTope B
moboe BpemMs CYTOK ¥ NPOCTOTY M3rOTOBNIEHUS.

( 'xema HOBOro aBTomara npeacrasneHa
~Hapwc. 1. Ero oCHOBa — MWKPOKOMT-
ponnep DD1 PIC16FB86-1/S0O. Taktosyw
yacTtoty 8 My 3anaért BCTPOEHHLIN B HETrO
redepartop. Kogs w3 MMELWerocA B Npu-
noxeHun Kk cratese Ganna Akvp. hex cneny-
eT 3arpyanTs B NamMaTe MUKPOKOHTPONNE-
pa. OGpatute BHAMaAHWE, YTO MMEIOLLIMA-
cA Tam xe dain Akvp.ihex cogepxmt wH-
gopMauno Ons KOMOWNRTOpPa B ANA 3a-
rPY3kn B MMKDOKOHTPONNEp He npeaHa-
IHAYEH,

ANs namepeHua TEMNEPaTypPsl No-Npex-
HEMY UCNONLI0BaHL! aaTumkmn DS18820 nnn

DS18520. Wx nogrnoyaoT K paswemy XP1
ABTOMATA, COeAMHMB napannensHo, Kak
nokasaso Ha cxeme pwuc. 2. Mporpamma
MWKDOKOHTPONNEPA pasnuyaeT [aTHrEn
no Haxogswwmmca B ux N3Y nngnenayano-
HbiM HOMepam. OaMH M3 AaTYMKOR Mame-
pAET TemnepaTtypy BOObl B akBapuyme.
MamepeHHoe UM 3HaYeHne BbiBOAWTCH Ha
uHavkatop Ge3 3Haka ¢ AWCKPETHOCTBLIO
0,1 °C, ecnv npumexen namiuk DS18B20,

Mpwu akcnnyaraumm yCTpoOWCTBa Bbl-
RCHWNOCL, 4TO cHoOeB B NporpaMmMe Muk-
pokoHTponnepa He Habnioaaerch, a BoT
OCTaHOBKWM CHETA BPEMEHWN MWKPOCXEMOWN
DD2 ects. YcTraHoBKa B HenocpeacTeeH-
HOW BAM30CTM OT BLIBOAOEB ABMratenen
NOMNbI U BO3AYLUIHOND Hacoca napannene-
HO WM KOHABHCATOPOB EMEKOCTLIO
0,47 Mk® ¢ HOMMHENBHBIM NEepPeMEHHbIM
HanpaxeHuem 275 B nnn NnOCTOAHHBIM
630 B ve ycrtpanwna npobnemy. Ocra-
HOBKWM NPoOAONXanucek, XO0TH ropasno
pexe. HYtobel nonHoOCTeI0O nabaBuTeCcR OT
OCTAHOBOK 4aCOB, NPUWNOCL HE TONbKO
‘fCTEHEIBm'h ITV KOHOBHCATOPL, HO WV I}EIEI'
NENATL HA NEYaTHOW NNaTte uent MUHYCo-
BOMO BLIBOAA NUTaHWA Mukpocxemsl DD2 u
Lenb AMUTTEPOB TpaH3ncTopos VT 1—VT4,

B paccmatpueaemom BapwaHTe aBTo-
MaTa ANA akBapuyma He npeaycmoTpeHa
crabvnu3aums Temnepartypel BOALl B
akpapwymMe. 310 CBA3aHO C TeMm, 4TO aKea-
PUYMHBIE NOAOrpPEeBareny BOoAbl, Npoaa-
BaemMmble CergQHA B maraauHax, yxe obo-
pPyAoBaHbL TEPMOCTaTaMu,

YnpaenawT aBToMatom ¢ NOMOLLBHD
LWecCTH KHONOoOK:

SB1 — Bx0A B OCHOBHO® MEHID;

SB2 — nepemeileHve BBepx no nyHk-
TaM MEHIKD WNKW WHBEPCWA COCTOAHWA
Tanmepa 1;
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OTcY4éT BpEMEHW B asToMate Beaér
DD2 — cneuwanu3npoBaHHaA MUKpOCXe-
Ma 4acos peansHoro spemenn DS13072Z.
Mudopmauma suiBogutcs Ha OLED-wH-
aukatop HG1 ¢ uHTepdencom, aHanorny-
HbIM pacnpocTpaHeédHeim XKW, Ero npe-
MMYLLECTBO B TOM, YTO CMMBONLI, BbiBE-
nexHHbie Ha OLED-Tabno, BuaHLl nog paa-
HbIMKW yrnamu 1 npu nnbom oCBeLUEeHn.
He rpebywoTca noaceertka u perynmposxka
KOHTPacTHOCTWM. HakoHeu, OH Hennoxo
cMOTPUTCR. MHaoukaTop vMeeT Hwu3koe
aHepronoTpebnerne, BCTPOeHHbIA B Hero
npeobpasosartent HanpaxXeHna BoikNio-
HEH NPOrpamMmHo. 310 HEMHOIa ymMeHbLWwa-
eT APKOCTL M30bpaxeHns, HO yBennyuea-
&T cpok cnyx6bl MHAWKaTopa.

wnu 0,5°C, ecnn ato parumk DS18520.
Bropoi patuvk U3MmepseTr TeMmneparypy
BOo3nyxa. Ero nokasaHwWa BLIBOAATCA CO
JHAKOM, HO TONLKO B UeNbiX rpaaycax.
MMEWMXCH Y MHKPOKOHTPONNEpRa
PIC16FBB6-1/SO (DD1) nuunia AuckpeTHo-
ro escga/BeiBona xsatmno Owl U 4ANA NpA-
moro ynpasneHums pene K1—K4 yepe3s
TpauaucTopHee knwysn VT1—VT4. Ho no-
CKONbKY BO3OYWHLIK HACOC W nomna
duneTpa C€O303KT NPW  BKAKYEHWKA W
BhIKNOYEHNN 3HAYUTENEHBIE NOMEXM, KOTO-
pele MOMYT NpuBoaMTL k cBboam B paborte
MUKpOKOHTRONNepa, 6bino pelweHo gonon-
HUWTENEHO OTAENMWTE Ero OT WUCTOYHWKOE
nomex npeocbpasosartenem nocnenosa-
TENLHOIro KO4a B napannensHolin DD3.

SB3 — nepemeleHne BHU3 No NyHkK-
Tam MEHI0 WK MHBEPCKA COCTORHUA Tan-
mepa 2,
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SB4 — yBenuyeHue 3HaYeHMA napa-
METPA UMK MHBEPCKHSA COCTORHWA BO3AYLL-
HOrQ Hacoca,

SBS — yMeHblweHne 3HaqveHus napa-
METPAa WKW WHBEPCHA COCTORHWA NOMMNLI
(puneTpa);

SB6 — BeIXOO U3 OCHOBHOMD MEHKD MK
BXOA B MEHIO YCTAHOBKW KOA0B AAaTYMKOE,

MNepemewenme No nNnyHKTam n namede-
HWE 3HaYeHWA [OCTYNHLI NUIWL nocne
BXxOona B mMeHw. MHBEpCWMA COCTORAHWA
BRINONHAETCH TONLKO Npw oToDpaxeHun
OCHOBHOM MHDOPMaUMHK,

Mpn BKNOYMEHWKM NUTAHWA YCTPOWMCTBO
otobpaxaer OCHOBHYID wWHDOPMaUWID
(pme. 3). Ecnu 310 nepaoe BKNKDYEeHue, TO
HUXHAA CTpoKa Byaer NycTon, NOCKONLKY
KOObl AATYMKOB ELE HEe CYUTAHBI N He

sanucavel 8 EEPROM mukpokowTponne-
pa, a epems Gyner 00:00:80, rae BoOCb-
MEpKa — NPU3HAK TOro, 4TO CHET BREMEHW
He 3anyweH. Kak cYMTeiBaTe KOabl AaT4YM-
KOB W yCTAHABRNWBATEL TOuHOE Bpemn, By-
OeT ONUCaHO HNXe.

Mocne C4YUTBIBAHMA W 3anUcKu B
EEPROM konoB NokasaHwa Nepeoro W
BTOPOro Oart4WMKOB CTAHYT CMEHATLCH Ha
MHOMKATOope kaxnse 5 c. Ecnu kakoh-nu-
60 W3 NaTYHMKOB HE MNOAKMOMEH WNK ero
KOO He coBnafaer C 3anucaHHbiM, Ha
MHOAMKATOP HEenpepbiBHO BbLIBOAATCH
NOKasaHWa NULL OpYroro gativka.

Ina BBOAA 3HAYEHWA NapaMeTpoBs He-
0bx0aMMO NepenT na pexuma otobpaxe-
HWA OCHOBHOW MHDOPMAUMKM B KONLUEBODE
MEHID, cocToswee M3 nyHktToe "Bpema”,

.
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PAOWO Ne B, 2018

“Tanmep 1", "Tahmep 27, "Bosayx”™ w
"PuneTR”. 310 ABNAKT HAXKATHEM Ha KHOM-
ky SB1. 3arem c noMouipo kHoNok SB2 n
SB3 Buibupawor nyHkT meHo. lNpu atom
MYHKTE! BLIBOAATCH HA MHAWMKATOR Napamm,
a TOT, KOTOPbLIA BYOeT OTKPLIT MPK HAaXaTUK
Ha kHonky SB1, nomeueH yrnoeon ckobroi.
OTKpBIB HYXHbIA NYHKT, BoiBUpaOT Haxa-
TUAMMU Ha kHONKK SB2 1 SB3 noawnuwio, 34a-
4YEHWEe KOTOPON HYXHO M3amennTb. BuibpaH-
Has QNR MIMEHEHWA NOIUUMA MUraeT.

Mexay pabosumu uuMknamu, uHTepsan
BpEeMeHu, 3a npeaenamuv KoTOporo Hacoc
He paboraer, Ecnn 3apada Hynesasa npo-
AONXATENBHOCTE Nay3sl, HACOC B paape-
WEHHOM MHTEepBane epemenn Gynet pabo-
TaTb NOCTOAHHO. NpwW HYNEBOM NPOAONNKA-
TENBHOCTK paboThl HACOC BENKOYATBECA HE
Oynert. Ha puc. 7 n300paxeH NyHKT MeHio,
B KOTOPOM YCTaHaBNMBawT ANMTENBHOCTb
nayaol B pabote dunbtpa. MNocne BuikNo-
YeHuA huneTpa HaxaTvem Ha kHonky SBS
OH aBTOMaTWYECKW BKMOYWMTCA Yepes 3a-
NAHHOE B 3TOM NYHKTE BDEMSA,
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Korfia npowv3sBoanTcs yCTaHoBKa Bpe-
MeHn (puc. 4), npn Buibope Ans namexe-
HUA CEeKyHO npoucxogumT ux obHyneHwe.
Mpw Nnepso ycTaHOBKE BpEMEHW CeKyHAbI
abuynute obs3aatensHo, aTum ByneT 3any-
WeH cYeT BpemMeHn. ExecyTouHy no-
npaeky xo0a 4acos8 (HUXHRA CTPOKa Ha
pwvc. 4) 3a0aK0T C WaroM B NONoBUHY ce-
KyHOLl. Hanpumep, —-1,5 cunn 1,0 C.

LOna ycraHoBkn "Taimepa 17 unun "Tanme-
pa 2" BxXOAAT B MEHK, NOKa3laHHOoe Ha
puc. 5. B cnyyae nepedos nuTaHna asTo-
Marta no Bo3006HOBNEHMK €ro nogaYw Tad-
mep Byaer sxnoyén, ecnn on pabotan oo
BhIKNO4YEHWA NUTaHna, nubo 3agaHHoe Bpe-
MR €ro BKNOYEHUS HACTYNMNO NPW BblkMO-
YEHHOM NUTAHWKW, OOHAKO 3a0aHHOEe BPEeMA
BbIKNIOYEHWA TauMepa ewe He Npuwno.

Ha puec. 6 npeacrasneHo MeHI ycra-
HOBKM pexnma paboTbl BO3AYWHOrO HACO-
ca. B Hém 3anaioT NpoacnXUTENLHOCTL
ero paboTel, NPOADNKUTENBHOCTL Nays3

Y1o0bl BEECTHM B aBTOMAT MaeHTUdWKa-
UMOHHBIE KOObL OATYWMKOB TemnepaTypsl,
cnenyer npw otobpaxednn OCHOBHOW
MHQOPMALWMKW HAXATh Ha kHONky SBB w
yOAEPXKUBATL €6, NOKa Ha MHAWKATOPE He
MOARBUTCA HAAMUCH, NOKA3aHHAA Ha puc. 8.
Danee kHonkamu SBZ2 u SB3 ycradasnm-
BAKOT HOMEP AaT4Yuka, npeasapuTensHo oc-
TABWB TONBLKO €ro NOAKMOYEHHBLIM K padb-
emy XP1. 3atem HaxumaloT Ha kHonky SB4.

Ecnu ko cHMTaH NpasuibHo, B HAXHEN
CTPOKE WHOWMKATOpa 4Yepe3 HexoTopoe
BPEMSA MNORBWUTCA W3MEPEHHOE NAaTYWMKOM
JHavYeHne TemMnepatypel. Haxae Ha KHONKy
SBS5, MmoxHO crepeTtk KOO Aaryvka wa
EEPROM, npu 3TOM HUXHRA CTpOKa Cra-
HeT nycton. lNocne cYnTbiBaHWA KOAOB
Aatynkos u 3anuc mx 8 EEPROM HyxHO,
Haxas Ha kHonky SB6, sepHyTca k oTobpa-
HEHWIO OCHOBHOW MHDOpMALAN,

Yeptéx nevatHoW nnatel asTomara
naobpaxex Ha puc. 9, a cxema pacnono-
XEHWA INeMEeHTOB Ha Hell — Ha puc. 10.

PaszserTButenb cetTeBoro

Hanpsa>XXeHUsa B KOMMNbIOTEPHOM

MOHUTOpE

A. BYTOB, c. Kypba fipocnascko# obn.

cnn K NepcoHansHoMy KOMMNLIOTEPY

JNOAKMOYEHO MHOIO PasnuyHbX Nepu-
PepPUiHLIX YCTPOWCTE, KOTOPLIE NonyYaloT
nUTasue ot cetn nepemenHoro Toxka 230 B,
NPUXOOUTCR WCNONbL30BATE PasNMYHbIe
yANUHUTENN-pa3seTanTenn ¢ 6o0nbWKMm
Yucnom po3etok. Takaa cuTyauwa NpueBo-
AWT K 3arpomoxaeHnio paboyero mecTa, a
B OTBETCTBEHHLIA MOMEHT MOXET He OKa-
3atbCs nobGnu3aoctu ceoboaHOR ceTeBon

po3eTku. 410bk! He BO3HWKANO Taknx Npo-
Gnem, MOXHO HEKOTOpbIE YCTPOWCTEA,
NUTAKLLKWECH OT CETU NepPEeMEHHOro TokKa,
OCHACTUTE AONONHWTENbHLIMKU pPO3eTka-
MWU-MOBTOPUTENAMKW HANPAXEHWUS CETH
230 B.

KOMNbIOTEPHBIE MOHWUTOPLI 06BLIMHO
NoOAXNIOYAKTCA K CETU NEPEMEHHONO TOKa
cereBbiM kabenem, paccHMTaHHLIM Ha TOK
6...16 A. MaTpebnaemMulili MOHWUTOPOM TOK

Ana nutuesoro anementa CR1220 (G1) Ha
HEl ycTaHoBnedH pepxatens BH-500,
Keapueeoiit peaoHatop ZQ1 moxeT OuiTh B
kopnyce SD-38 wnn SD-26. Ero swiBoapl
NPUNAUBAINT K KOHTAKTHBIM NNowanxkam
BHaknanky. lMnata paccyuraHa Ha ycra-
HOBKY KOHOEHCATOPOE W Pe3ncTopos
Tunopaamepa 0805 ans NoOBEPXHOCTHOrO
MOHTaxa. Ha Heln wmeeTca ogHa nepe-
Mbidka TMNoOpa3amepa 1206.

Passem XPZ2 npeaHa3sdaved Ana noa-
KMIQYEHNA NPOrpaMmmaTopa Kk MUKPOKOHT-
ponnepy DD1. K paswémy XP4, cornacHo
Puc. 12 cxeme Ha pwe. 11, noa-
: KNOYawT WCNONHUTENL-
Hoie pene K1, K2 —
36.11.9.005.4001 [2], K3,
K4 — JZC-32F-005-HS3
[3]. OHn moryT DbiTe pas-
MELleHBl HA Ne4YaTtHoW
nnarte, nonodbHon naobpa-
xeHHon 8 [1] Ha pwc. 6,
ECNW YyMEHLLWWWTE HA HER
A0 YetTwipex Yyacno noca-
OOYHBIX MECT ANA pene,

ColGpaH aBTOMAT B KOpP-
nyce G1200B (pwme. 12).
C ThiNbHOW CTOPOHLI KOp-
nyca cAaenadol Bhipe3sl
| ANA AoCcTyna Kk pajiseMam
XP1, XP3 n XP4, MNurawor
ABTOMAT OT UCTOYHKMKA NO-
CTORHHOro HanpaxeHna 5 B ¢ makcumans-
HO AONYCTUMbIM TOKOM HArpy3km — He
mexee S00 mA.

NUTEPATYPA

1. Koxyxuu M. Astomar ana akBapuy-
ma 2. — Paaowo, 2013, Ne 3, c. 33—36; Ne 4,
c. 32—34.

2. 36 Cepun — Mwuunamnopuwie PCB pene
10 A, — URL: https://www.promelec.ru/
pdf/36-series.pdf (01.06.2018).

3. JZC-32F ceepxMUHWATIODHLIE DENe BLICO-
ko mowHocTy, — URL: http://www.dart.ru/
cataloguenew/relay/relays_hf/html/jzc-
32f.shtml (01.06.2018).

Or pegaxymm. @ain NEYATHOR NAans @
popsare Sprint Layout 6.0 ¥ nporpamssMa Myx-
DOKOHTDOANEDS HAXOOATCR No  anpecy
http://Mp.radio.ru/pub/2018/08 /akvp.zip
Ha Halwem FTP-cepaepe

oT cetn ~230 B obBuivHO He npeBsilaer
0,25...1 A. 310 paér BOAMOXHOCTE He=-
CAOXHON MOAEPHUIALUWMW KOMNBIOTEPHOIO
MOHWUTOPA, HA KOTOPLIA MOXHO Dynert yc-
TAHOBWUTE HECKONBKD PO3ETOK ANA Hanps-
weHws nepemenHoro Toka 230 B,

Kak 3ato MOXHO caenaTk, pacCMOTRNM
Ha npumepe wMmoduTopa ViewSonic
VA2226W-3, koTOpbii Buln OCHAWEH aBy-
MA AONONHWUTENbHLIMKA po3etkamu. Ha
OAHY M3 HUX CETEBOE HanpsAxedue noaa-
érca B nwbom cnyvae, ecnu MoHuTOp
BKMIOYMEH B CeTek NUTaHWA., Ha sTopyo
PO3EeTKYy HanpRxeHwe nogaeTcAa Nvlib B
ToM cnyvae, ecnw paboraer noaceertka
oncnnes. [ns nposeaedns aopaboTkm
MPUWNOCL CHATL 3a0HIOK KPBILWKY MOHW-
TOpa, BblBUHTUTL WECTe BUHTOB W OTXaTb
fonbwoe 4YacnNo 3awénck, yaepxusa-
WX BE NO BCeMY NepuMeTpy.

Cxema pnopaboTkm npeacragneda Ha
puc. 1. B mogepHuanpyemMom MoHUTOpE



ynpaenawowmia curian "ON/OFF" Ha
BeiBone 5 rueana CNBO1 Bnoka nutaHua
MOHWTOPA B AEXYPHOM pexumMe — OKONo
0 B (HU3KKMA ypOBEHL), & NPW BKNIDYEHHOW
noacesetke — 3,21 B (BbICOKMA ypOBEHD).
Korna atoT curHan mMmeert BbiCOKWA ypo-
BEHbL, COCTaBHOM TpaHaucTop VT 1 oTkpbi-
BAETCH, KOHTaKTL! pene K1.1 3amMuikaTca
M HA rH3N0 XS2 NOoQaeTca Hanpaxedue
cetn 230 B. won VD1 sawpmwaer TpaH-
auctop VT1 ot npobos npu koMmyTauwn
pene K1. Peauctop R1 ymedbllaer Tok

T 10HX
‘:1DDDE

anuHou 16 mm n anameTpom 12 mm,
Yepei koTopble NPOoNyLIeHsl WaylMe kK
po3eTkaMm CABOEHHBbIE nposoaa. Yem
Honslie AnuHa 3TUX WWNHMHAPOB, TeM Nyy-
we. Apoccenb L1 — yeTovipe BATKA ABYX-
XUNBHOro CeTesoro NPosoaa, HaMOTaH-
HbiX Ha2 PEPPUTOBOM KONbLEBOM MarHUTO-
NPOBOAE C BHEWHWM anameTpom 18 mm.
Yem ODonswe pasamepel konbua, Tem
nyyule, ceyeHne KaxOaon XxXunbl No me

ceteswix npoeogos — 0,5...0,75 mm°.
Takylo xe KOHCTPYKUMIO MOryT MMETh W
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| Puc. 2

yepea ero obmMoTKy BO BKMIOYEHHOM
coctoAaHuKu. Konpgexcatop C1 cHuxaer
YPOBEHE BbLICOKOYACTOTHBIX U UMMNYNLC-
HblX NOMEX, KOTOPLIE MOTYT NOCTYNWTL Ha
Ga3y TpaHsucTopa VT1., @unetpst Ha
katywkax L1, L2, L3 » xongeHcarTope C2
CHUXAKT BEPOATHOCTL HEraTWUBHOro
BAWAHWA PA3NNYHBIX NOMEX, KOTOPbLIE MO-
ryT Bei3BaTe cbow B paGore moHWTOpa W
KOMNbLIOTEpPa.

BONLWMHCTBO ABTANen A0ONONHWTENbL-
HOrO MOOYNA YCTaHOBNEHL!I HA NNarte pas-
mepamu 9B8x35 mm (pue. 2), npuMmeHeH
OAHOCTOPOHHWA HasecHoW modTax., Mo-
ayne nogkmoyeH x BN monuTopa ¢ nomo-
Wweio Tpeéx nposogoe (pwuc. 3). O6wwmn
NPOBOA NOAKMIOYEH K MUHYCOBOMY BbIBO-
ay oxcuaHoro konaexscartopa C819 wnwm x
oblwemMy NPoBoAY BoiNPAMUTENEI HanpsA-
weHnn +5 B, +16 B. Nutaxne BepyT c nnio-
COBOro BwIBOAAa xoHAaewcatopa CB17 —
BTOpOro koHgeHcatopa (470 mk® Ha 25 B)
nocne BeinpamuTena +16 B. Ynpagnsaw-
Wwrin curvan GepeTch c nepemoiykm J502
wnn c koHTakTa 5 reespga CNBO1. Hanps-
weHue ~230 B B38T0O HENOCPEACTBEHHO C
KOHTAKTOR rHe3na bBIN monnTopa ans noa-
KMOYEHWA NPOBOAA NUTaHKA.

Opoccenwn L2, L3 npeacraensior cobon
Tpybx w3 HW3ko4YacToTHOro depputa

apoccenn L2, L3. Pene K1 — cepwum
GSPA-1 € HOMMHAENbHEIM HaNPAXEHWEM
12 B, conpotuenenvem katywiku 560 Om,
OHO PacCYMTaHO Ha KOMMYTAaLWIO Toka 5 A
npw HanpsxeHun nepemedHoro Toka 250 B.
Ona nosbilweHua anextpobesonacHoCcTK
BuibpaHo ato pene c HonblMM paccTof-
HUEM MEMNAY KOHTAKTAMKW KATYLIKKW W
BEbIBOAAMW NEpexkni4YaemMmbix KOHTAKTOB.
JAMEHUTb pene MOXHO aHaNOruyHbIM,
Hanpumep, SDT-SS-112DM, SDT-S-112-
LMR, M1-SH-212DM, HRM3H-S-DC12V,
G2R-14-T130. Ecnm 8 moHwTOpE ANA
nuTaxua npeobpasosartengil HanPAXEHUA
ONA  namn  NOACBETKM  WCNONL3YETCH
Hanpaxexwe 24..35 B, To pene ueneco-
0Bpa3Ho YCTAHOBUTE C KATYLUKON, paccym-
TaHHOWM Ha Hanpsxenwe 24 B, Hanpumep
JWI1FSN-DC24V. B TakoMm cny4yae KoHOeH-
catop C3 ponxeH BbiTb HA HOMWHANBHOE
Hanpaxedwe 50 B. B monuTOopax co cee-
TOOANOAHORN noaceetkoR Ha Bwxoae Bl
MOXET OTCYTCTBOBATL HaNpsxeHue
12...35 B, B Takom cny4ae wcnoneL3yeTtcs
Hanpsxenne 5B w cooTBeTcTByKOLLEE
pene, Hanpumep HRM3-DCSV. PeawcTtop
R1 nopgbupawot Tak, 4yTobebl Npn ero Ham-
Honsbwem cONPOTUBNEHMA KOHTAKTbl pene
K1 yeepeHHO nepexnio4anice NpWU OTCYyT-
cTenn koHaeHcatopa C3.

CocrasHon TpanauwcTop KT8131A
MMEET HANPAXEHWE HACLILLEHWA KONnek-
Top—amutTep 0,65 B npw Toke konnekro-
pa 16 mA, Ero MoxHo 3aMeHnTb mobsiM M3
cepuia KTB131, KT829, KT972, BDET7,
BD679. Echm wCTOMHWMK ynpasnaiowero
curdana obecneynT TOoK HEeCKONLKO MUN-
nuamnep, conpotweneHwe peswuctopa R2
HAaAO0 YMEHLLWWTE B HECKONLKO pa3, a B3a-
MEH COCTaBHOIO TPaH3UCTOPE NPUMEHUTL
00bIMHBIA CTRYKTYPEI N=-P-N, HANpUMep, 1ua
cepmin KT3102, KT645, KT646, SSB0S50,

AN e mamE )

559013, KTC9013, 25D774, 2SD879.
Bazamen owopna 1N4004 nopomnper niobon
13 cepvin 1N400x, KO 208, KO209, K243,
K0247. KonpgercaTtop C2 — BbiCOKOBONLT-
Hibli kepamuyecknii, C1 — kepamuyeckmnii
HU3KOBONBTHRIA, C3 — okcuaHbi MMNOPT-
Helir. PeancTope — nioboro tvna.

Posetkm XS1 u XS2 ycTaHoBneHbl Ha
3agHen kpsillke MaowuTopa. Cnepyer
npeaAycMOoTpeTe Mepsl, NpeaoTepawlan-
wve nckposon Npoboin mexay BsBoaamMu
PO3ETOK U METANNTNYECKNM Kapkacom XKK-
MaTpuubl. OQHOBpEMEHHO C MOgEepHM3a-
UMen atoro moHuTopa Oeinn 3aMeHeHb
BCE NATh MEMDpaHHbLIX KHOMNOK HA ero
YNPasnsowWen Nna4denu, NOCKoNsKy conpo-
TUBNEHWE UX 3aMKHYTbIX KOHTakToB Obino
HecKonNbko coted om. Takxke Gwn oc-
moTped BN MmoruTOpa Ha Hanuyne TPeLUH
W MECT Neperpesa nnatel, NPOBEPEHOD
KAYE2CTBO BCEX OKCUAHBLIX KOHAEHCaToOPOoB,
3aMeHbl KOTOPbLIX He noTpeboeanoce.

K posetke XS1 uenecoofipasHo nop-
KNIOYaTs YCTPOWUCTEA, KOTOPBE OONXHK
pabotaTtt BHE 3aBMCUMOCTM OT paboTel
NoOACBETKM MOHWTOpa, Hanpumep, Bl
BHELLUHMX XECTKMX AWCKOB, MOAEMOSB,
YM34. K orknwouvaemon po3etke XS2
yaAOOHO NOAKNI04YWTE annapartbl, KOTOpPLIe
0BbIMHO HE NCNONb3YIOTCH NPW BbiKNOYEH-
HOM MOHWUTOPE, HANPMMER, AONONHUTENL-
Hbl@ MOHWUTOPGI, NOAKNIOYEHHLIE K TOMY Xe
KOMNBIOTEPY, HACTONBHYIO OCBETUTENbLHYID
namny, CKasep, aHTeHHbIN YCUNnTens KOM-
neoTepHorg TB-Tionepa, npuHTep. Ecnn y
ynpaenswwero curHana “"On/OH" akTue-
HbiM ABMAETCH HU3KWKA YDOBEHE HANDAXE -
HWR, TO nepen TpaHdancTopom VT1 Hano
YCTAHOBWTbL OONONHWUTENbHLIA WMHBEPTOP
HANPAXEHWA HA MANOMOLHOM TPaH3NCTOo-

Pe CTPYKTYPbI N-p-n. =
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NMporpammMmupyemsin Tammep

B. FTEPOHAA, r. Ceepanosck JlyraHckou obn., YkpanHa

MNpegnaraemsii TanMmep npegHasHavenH ANA OTCYETa 3agaHHbIX
npomexyrTkos epemenun. On moxer paborars KaKk B HenpepsiBHOM
UMKNMYEecKoMm pexume (6eckoHeyHoe NOBTOPEeHNe UNKNAa BblAepXKa-
naysa), TaKk M OrpaHM4eHHOM UNKINYECKOM (3aaHHOE YUCI0 UNKNOB
Beigepxka-nay3a). BoamoxHa n ogHoOKkparHan BblgepXxka 3anaHHon
npogonxmrensHocTn. QnurensHOCTs BbiAepPXKH, ANUTENIBHOCTL
naysbl 1 YACNO LUNKNIOB 3a[ai0T He3aBucHmMo.

OTI:'-IZE-'.T BRIAEPXKW HAYWMHAKT C Haxa-
TUA Ha kHonky "Crapt”, npn 3atom ee
HEeNL3A yaepxusarts Haxaton Gonee 2 c.
AnuTensHOCTH BhiAepXKK 1 Nay3sl MOryT
BuiTk 3aAaHs6! B Npegenax ot 1 4o 255 egwu-
HUL, OTCYETa BPEMEHW (CeKyHOA WK MK-
HYT). MuHUMANBHBLIA OTCYWTLIBAEMBbIA
WHTepean BpemeHn paseH 1 C, makcu-

BKNIOYEHHOM NpeasapMTensHoM aenvrene
4acToTel Ha 128 BOCLMWMpPa3pROHLIA Tan-
mep T/C2 nepenonHAETCH Kaxayio CeKyH -
Ay U redepupyeT 3anpoc NpepbiBaHWA,

McnonHnTensHbiM yCTPOWCTBOM Tan-
Mepa cnyxut pene K1, kOTopeiMm ynpas-
nset curHan c seiBona PCS MWKPOKOHT-
ponnepa 4epes kKmo4

HanpaxeHus. Mo xapakTepy CBRYEHWA
ceetToamona HLZ kpacHoro ugerta BMaHoO,
B KAaKOM COCTOSHWMW HaxOOWTCA Talmep.
Bo spema oTC4ETa BLIOSDXKW NporpaMmma
BNoYaet ceetoguon HLZ2 va 1,5 ¢ 1 Bul-
kmoyaeT ero Ha 0,25 ¢, BO BpeMAa OTcYETa
nayasl — HaobBopot. Mo 3aseplweHnn
pabGouero uukna ceetoamon HL2 racHer.
DIP-asiknioqatenn SA1—SAB npegHa-
3HAYEeHbI ANA 3a0aHWA ANUTENBHOCTH Bbi-
OEPXKW, ONWTENLHOCTH Nay3el M 4Yucna
UWKNOB BoiAepxka-nayaa. TakuMmn Xe Bbl-
kniovarenamu SA9—SA12 swibupaoT, co-
rmacHo vTabnuue, 3apasaeMmslid napa-
metp. B atoi tabnuue ykasadel Takxe an-
peca avyeex EEPROM muxporkoHTpOnnepa,
XPaHALMX COOTBETCTEYIOWME NAPaMeTPhl.
Mapamerpsl Habupawt Ha DIP-8w-
knoyatensax SA1—SAB B nsowsHom dop-
MATE, 4TO NOCTABNHAET HEKOTOPLIE He-
yaobertea. [ina nepesona NeCATUHHLIX HK-
cen B ABOWMMHLIE MOXHO BOCNONLIOBATLCH

ManbHbit — 44 15 MuH. Hucno uvknoB  Ha Tpan3ucTope VTI. Lcnnnﬂ“e e AT - e
Belgepxka/nayaa moxer buite 3afano 0oT0  KoHtakTtel pene Buige- %A | Saio | Sa1s | sais NapameTp EEPROM
(oaHokpaTHan Buinepxxa) Ao 255 nwbo  AEHBI HA 3AXUMHYIO | - —
HEOr paHWYEHHLIM., konoaky XT1 v moryt | ° 3 A A__| SNPEUEHHEN KOMOHHILMA =
Bce ycTaHOBNEHHLIE NapameTpel pabo-  ynpasnate BHeWHnMK | © 3 X A JVIUTENBHOCTD BidAEDMHM 001
Thl Taumepa xpawatca 8 EEPROM ero ycTpoiicteamw, s Tom | * | F K | X | AawTensHOCTe Nayan ) T
MUKPOKOHTPONNEpa ¥ MOryT BuiTe M3aMe-  4yucne nuTaioummuca | F P X X HWLND UMKNOB D03
HeHbl B MOBYI0 cTOpoHy ¢ nomowso DIP- ot cetn ~230 B. | X X i X CHET BORMEHI B CERYHAAN aia
nepekniyarenein n OTAENLHON KHOMKK 3BYKOBbIE CUrHa- | x X P X | Cuér apemenn B miuwyTax -
aanucw 8 EEPROM. Nel NOgaeT anekTpo- . X X | 3 | Orp. uvnaniecknii pemvim -
Ina yaobcrea rTaimep oCHaweH CBEe-  MarHWTHbiM  W3nyda- ” » X " HEND. UHRAWIECHWA DERiim e
TOBOR W EH?“DEGH E“rHanﬁaauHEﬁ‘ Téns 333"“3 HA1 l‘,ﬂﬂ 1 — samumytoe [ON), P — pasomurytoe (OFF ], X — AnporigonpHoe
[MATaTh ero MOXHO OT CEeTEeBOro ananTepa BCTPOEHHbLIM 3BYKO-
C BbiXOOHLIM MOCTOAHHbLIM HANPAXEHWEM  BbiM TreHepaTtopom),
15...20 B nn1 OT akKkymynaToOpHOMA Garta- KOTOpLIM ynpasngeT curHan ¢ esixoga “"Kanekynatopom” Windows. Y1obe 3anum-
pew Hanpaxedwem 12 B, PC4 mukpokoHTpONnepa, cate HabpaHHyio Ha DIP-elknwuaTennx
1 mHdopmaumo 8 EEPROM, noctatodHo
VD1 LA DA< HaxaTte Ha kHonky SB1. Craptyer Tainmep
X1 1H§01 812 1214 7EL0> NPW HAXaTUW Ha kHoNKy SB2
1 1 ;
+< _T_ STU r Ca Hc‘é"*“ 7,20 bD1 3anasate NapaMeTpsl CNeayer Ao Ha-
158 1%” 22 MK x| = 2l sk = 4ana OTcYeTa BpeMedn cpasy noche
—1— 188 « 168 BKAOMEHUA NUTAHKA WNKM NOCNE OKOH4Ya-
->-2 . + * L . +»=Kpua 8, 22 0D1 HWA nNpeasiaywero paboyero uwkna. B
C1 R2 HL1 NPOUECCEe CYETA N3MEHNUTE WX HEBO3MOX-
100K | 4y RL30-GH744D E y .
VD3 HO. Ecnu TaiMep 3anyLieH, OH HeYYBCTBKU
'_I ‘,.-—.':::’ Emdum TENeH K HaxXatThaM Ha KHONKWU U namMmeHe-
13:‘!? &b /}' ik EHHM nonoxeuws DIP-guiknioyatenei.
H CTAHOBUTCH TalMMmep NUilb NO 3asepile-
Fid ATFEE?EL'EFU REdarHaan HUWM 384aHHOTO YWCNa UWKNOB OTCYeTa
RESETIMCU] PCO BPEMEHW UNW NMPW BLIKNIOYEHNN NUTAHWA.
SA1_ 2| ppo %;, HA1 Awone VD1, VD3 sawnwawnTt npubop
SA2 3 ppy pC3 (28] M1206X XT1 OT OWWBOYHON NONAPHOCTY NOAKTKYEHNA
~SA3 4 pps PCA4 VD2 WCTOMHMKOB NUTaHus, auon VD2 — 3awm-
-5%-2-—5- PD3 pcs (28 1N4QD1 o 3 Beix 3 ta o1 AC camonHOYKLUMK, BO3HWUKAOWER
AL _ﬁ. ggg — 14 - E’]R‘" ‘—l\ - - APW KOMMyTaumu O6MOTKM pene.
~SA7_12 png pa1 M8 "Mporp * 110x| K1 JBykOBas cuwrHanusauma Tanmepa
SAB 13| pn7 pag 18] o [Py paboraer cneaywowmm obpasom. MNpw
- R5 200 3 yaepxaHnm kHonkw SB2 Haxaton mexHee
{ XTAL1 XTALZ — (55 2 |Crapr 2 ¢ paaga@értcs xopoTkuii (0,1 ¢) 38ykoBOM
56133786 Ta _E%rigf 1§ 1 CUIHAN, 03HA4aI0WNA, YTO OTCHET Hpeue:
VT HW Havanca. Ecnn ncnone3yeTca orpasm
IDI 25C045 l 06w YEHHLIA UMKNUHECKWA PEXUM, TO Cpasy no
_I JaBepWweHnn 3a0aHHoOro Yvcna uuMknos
Puc. 1 NPO3BY4YHUT CWIrHAN ONWUTENbHOCTBIO 2 C.
Ecnu kHonky SB2 yaepxweate HaxaTon
Cxema Tahmepa w3obpaxeHa Ha Hanprxewwe nutanua +5 B nopado Hva  Bonee 2 C, NPoO3BY4YaT NATL CUIrHaNoB ann-

puc. 1. Ero ocHOBa — MUKPOKOHTRONNED
ATmega8L-8PU [1, 2]. UCTOYHUK TAKTOBO-
ro curHana — eHyTpeHHui RC-reqepatop
MWUKPOKOHTPONNepa Yactoton 1 Miu. Qna
NOBLIWEHWA TOYHOCTK OTCYETa WMHTEepaa-
NOB BPEMEHW NPUMEHEHO TaxkTupoBaHne
BHYTpEHHEero Tanmepa-cyétymka T/C2
MWKPOKOHTPONNEPa OT BCTPOEHHOND re-
Heparopa ¢ BHeWHM KBapuesbim peaoHa-
topom ZQ1 wactotrom 32768 MNu. Npw

MHUEROKOHTPONNEP C BRIXOAa MHTErpansHo-
ro ctabunuaaropa DAZ2, Ha BxoQ KOTOROro
HanpaxeHwre +12 B noctynaet nubo c r4ea-
na XS1yepe3 wHterpanesHbin ctabunuaaTop
DA1, nubo ot akkymynatopHon batapen,
NOAKNIOYEHHOR K KOHTaKTam 2 1 1 3axmum-
Hon konoakuw XT1. WUcTounmk nutaHus
BbIBWMPaKT NepecTaHoBKOn Nepemslykn S1.

Ceetoamon HL1 3enéHoro ceBeqeHws
CUTHANM3INPYET O HANWYUKM NMTALWEero

TensHOCTRiO 0,1 ¢, nocne 4yero Tanmep
BEPHETCH B WCXOAHOE COCTORHHE.

06 yCnewHon 3an1cK yCTAHOBNEHHOro
napametpa 8 EEPROM curHanusvpyior
ABA 3BYKOBLIX CArHANE ANUTENLHOCTEH NO
0,1 c. Ecnu npowsowna owwnbka (Hanpwu-
mep, ownboYHO 3anada Hyneeas npoaon-
KWTENBHOCTE BblOepKKW, 4ero DuiTh He
AONXHO), NPO3BYMUT CUrHanN ANUTENb-
HOCTLIO 1 €. YenelWwas ero, cnegyer npo-



BepuTe nonoxexdue DIP-BoiknwyaTenen
SA1—S5A8B,

Tainmep cobpax Ha nnate w3 onbru-
POBAHHOrQ CTEKNOTEKCTONUTa TONWWUHOW
1.5 Mm pasmepamin 84x55 mm, veprex
KOTOPOW Noxka3aH Ha puc. 2. TpaH3aucTop
2SC945 moxHo 3ameHuts Ha KT3102 c
MobeiM BykBEHHBIM MHABKCOM UNKU APYTrOW
C adanormyHbiMi napamertpamu. CseTto-
OMOAb MOXHO WCNoNs3oBate nNOGLie
NOBLILLEHHON APKOCTH, CBEYEHWE KOTOPbIX
XOPOLWO 3aMeTHO yxe npu Toke 2...3 MA.
Pene K1 — JZC-22F, HO MOXHO MCNONB30-
BaTh W Apyroe ¢ katywkon Ha 12 B, noaxo-
AfAWee N0 KOMMYTURYEMOMY HENPRAXEHWID
W TOKY W MO pasMepam.

N pa3, HyxHO 3apate N-1
pabouynx uwknos. Bort
HECKONEKO NPUMEPOoB yC-
TAHOBKW NapamMeTpoe.
MNpumep 1. Onurens-
HOCTb Bouaepxkn — 10 ¢,
ONUTeNeHOCTL Naysbl —
8 c, pexum pabotel —
OrpaHHeHHBIN LKTWYe-
CKWIA, YMCNO UMKNOB — 5.
HauHuTe C nepesona |
BCEX YMUCEeN B ABOWMMHYIO
CUCTEMY CHUCNEHWNA!
10,, = 00001010,
Bip = 00001000,,
510 = 00000101..

m— —

Mpumep 2. JnUTeNsHOCTL Boiaepx-

KM — 4 ¢, ANUTensHOCTL Nay3sl — 3 C,
HEanphIBHuﬁ UWKNMYECKNN PEXKMM,
4,, = 000001004, 3,;, = 00000011,.
Bxmounte Tanmep. 3aMmkHuTE Bbi-
knmoyatens SA11 1 pasomkHute SA12
(HENPePLIBHBIA UMKNWUYECKMIA pPEXKUM),
PazomkHute SA9 w aamkuute SA10
(ANUTEeNLHOCTL BIAEDXKK). Ha BbIKNO-
yatenax SA1—SAB wabepute kop
00000100 — SA3 pasoMkHYT, OCTanbHbIe
3aMkHyTEL. Haxmute Ha kHonky SB1,
NPOCNYWAATE ABAa KOPOTKUX CUrHana,
Nanee 3amkHutTe Boiknovatens SAY
u pasomkHuTe SA10 (onuTEenbHOCTL
naysel). Habepute Ha BbikNOHaTensax
SA1—SAB koa 00000011 — SA1 » SAZ2
PA30OMKHYTHI, OCTANbHLIE 3JaMKHYTHI,
Haxmure Ha kHonky SB1. JonxHel npo-
3By4aTte ABa KOpPOTEkMx curHana. Bwi-
KMOYMTE W BHOBL BENIOYWUTE NUTaHue,
Tanmep roTos k paboTe C HOBbIMW 3Ha-
HEHWUSIMKW NApaMeTpos.
Npumep 3. Buinepxka — 20 mun,
ogHokpatHo. 20, = 00010100..
Benouwvs Tanmep, pasoMEHUTE
Bolkmo4aTens SA11 (eamHmMua oTcyéTa
BPEMEHN — MWHYTa) U 3amkHuTe SA12
(OrpaHM4eHHBIA UMKNHYECKNA PEXKM),

- B -
-
O O XT1 . O
- _1 : €
XS1 P
1o una% [_., g
vD1 ML K1
S il "
.|-‘L 5[* nD'El.In o - J
c HL1 ¢
o i ot NVTi VDT
f 7 Saglly g 2T
3 A2 ol =~ i
. . = " = HFLII a 'ﬁ_ﬂ 1 |
/ \\\X e o o o SB2
.' n O 8 &8 6 o 0O OO D B @ n1n
. S o
H1j o1, 1
II /) \\\\\J C1ef}= :-:1'*;;;;5”;] 3
2yl FZR33553 m*.i.
O e 68 8 8 o 8 &8 9
E Y
Puc. 2

Koaw W3 npyunaraemoro K ctatee gan-
na CL-TIMER .hex gonxHel ObiTe 3arpyxe-
Hbl B NROrpaMMHy) NamsaTe MUKPOKOHT-
ponnepa. Pa3psgsl ero koHdurypauun
SUTO, SUT1, CKSEL1, CKSEL2, CKSELS,
BODEN, BODLEVEL ponxtbl BuiTe 3anpo-
rpaMmMMpoBaHsl (yCTaHoBNEHbl B COCTOR-
Hue 0). MocnepgHwe aora W3 nNepevYrucneH-
HbiX PA3PRN0E BKNKOYAT B MWKPOKOHT-
ponnepe BHYTPEHHWIA AeTeKTop NPoOBanos
HaNPAXEHWA NUTAaHWA W yCcTaHaBnMealoT
nopor erg cpabarthiBaHms paBHeiM 4 B,
3T0 npepoTepawaer cbow 3anuMcu B8
EEPROM npy NOHWXEHHOM HanpaxeHun
MUMTaHua,

MNepen nepesiM 3anycKoM TanMepa B
EEPROM mwukpokonTponnepa w3 danna
CL-TIMER.eep 3anuceiBaioT cnegyrlowme
napaMeTpol: ANUTENLHOCTE BblAepXkn —
10 ¢, AnvrensHOCTL Nayael — 10 ¢, 4ucno
umknoe — 3, pexum pabotel — orpadm-
YEHHBLIA uWknuyecknin. B nancHenwem mx
MOXHO ByaeT M3MEHUTD.

3agasas napameTpel, CNeayeTr yynThl-
BaTh, 4TO pabounit uuwkn Taumepa —
CYMMa ONMNTENLHOCTY BblilePXKW U Ann-
TENEHOCTKU nayasl. YUCn0 UMKNOB MOXET
ObiTe W HYNEBLIM. ITO O3HA4aET, 4TO pene
K1 0gHOKpaTHO BKNIOMWUTCA Ha 3aflaHHoe
BpemMs Bolaepxkn. YTobw BKNIOYMATE pene

Jarem BKNOYUTE TAAMEP, 3JaMmkHuTe
Buikmo4aTenn SA11 (egnHvua BpeMeHn —
cexyHaa) u SA12 (orpaHuYeHHsIlt Lrknn-
HECKMHA pPexXum), a Takxe pas’oMKHuTe
BeiKMOYaTens SA9 n samknnte SA10 (ann-
TENbHOCTL Bblaepxku). Boikniovarenamn
SA1-—SAB nabepure ko 00001010 — SA2
N SA4 pasoOMKHYTbl, BCE OCTaNbHbLIE
3amMKHyTel. Haxmwte Ha kHonky SBI1.
JonxHbl NPO3By4aTh ABa KOPOTKUX CHUIrHa-
na.

[anee nepesegnTe Boikmoyatenn SAS
M SA10 COOTBETCTEBEHHO B 3aMKHYTOE M
PA3OMKHYTOE NONOoXeHwe (AnNUTeNsHoCTb
naysol). HabepuTe Ha BbiKNWO4YATENAX
SA1—SAB kon 00001000 (SA4 pa3zoMKHyT,
OCTANBHBLIE JAMKHYTbI) ¥ BHOBL HAXMWTE
Ha kHonky SB1. [lea kopOTkmx curHana
OONXHBL NPO3BYYATL EWe pas.

Teneps ycTaHoBUTE BoikNOYaTen SA9
M SA10 B8 pasoMKHYyTOE nonoxeHue
(uncno umknos). Habepurte Ha Bbiknto4a-
Tenax SA1—SA8 koa 00000101 —
BbiknoyaTenn SA1 n SA3 pasoMKHYTHI,
oCTanbHbIe 3aMrkHyTel. ElLE pas HaxMuTe
Ha xHonky SB1 v npocnywanate aea
KOPOTKWX CMrHana, BelkniounmTte v BHOBL
BENKOYWTE nwuTaHwe. TaliMmep rotos K
paboTe C HOBLIMW 3HAYEHMAMK NapameT-
POB.

pazomkHnTe SA9 wn 3amkHute SA10
(ANUTENEHOCTE BLiJEPXEM). Ha BuIKMO-
yatenax SA1—SAB8 wabGepwute kopf
00010100 — SA3 w SAS pasoMKHYTHI,
OCTANBHLIE 3aMKHYTEI. HaxmuTe Ha kHon-
ky SB1. JonxHel npo3sy4yarte ABa KOPOT-
KWX curHana.

PaszomkHuTe BbikmoyaTenn SA9 n SA10
(4ucno unknor). HabepuTe Ha Buikno4aTe-
nax SA1—SAB kopn 00000000 (Bce
BLIKNKOYATENN 3aMKHyThl), Haxmure Ha
KHOMKY SA1 1 npocnylwaiiTe ABa KOPOTKMX
curdana. BbiknoyuTe M BHOBb BKMIOHUTE
nuTanne, Taamep rotoe Kk paboTe ¢ HOBLI-
MK 3HAYEHWAMI NapaMeTpos,

NUTEPATYPA

1. EBcTndees A. B. MukpokodTponnepbl
AVR cemencte Tiny u Mega dupmel ATMEL. —
M.: Dogzxa-XxXi, 2008.

2. ATMegaB, ATMega8L 8-bit AVR with 8K
Bytes In-System Programmable Flash, — URL:
http://ww1.microchip.com/downloads/en/
DeviceDoc/Atmel-2486-8-bit-AVR-
microcontroller-ATmega8_L datasheet.pdf
(10.05.2018),

Or pegaxuww. [llporpamma MAKpo-

KOHTRpONNEepa wmeerca no aapecy http://
fip.radio.ru/pub/2018,/08,/CL-TIMER. zip
Ha Hawems FTP-cepaepe
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HALUA KOHCVYJIbTALLUSA

HOWKOB A. OaHOKHONOYHLIA Bbi-
Knwyartens ¢ Tanmepom. — Pagwo,
2017, N2 1, ¢c. 51.

1l HHTHT 3

Her orxmovyeHws ycTrpowcrea no
TankmMepy, a BKTIOYEeHHEe W NpuHygH-
TensHOEe BbIKTOYEeHUe oT kHonku SB1
paboraror. MamaTe EEPROM nepenpo-
wwaanacs — Gecnonesno. Mpumenn-
nuck mukpoxkoHTponneps! ATtiny13A u
ATtiny13-20SU.

OrsedvaeT agTop CTATEM,

Tanmepom ynpaenseT curHan, noaaH-
Hblid Ha BwiBOA 7 (nwHMio PB2) mwukpo-
koHTponnepa DD1. Yrobw Tanmep pabo-

YaTHLIX NPOBOAHWKOB. YpoBeHe Hanps-
KEHWMA HA HW C 4YeMm HEe COoeaVHEHHOM
BbIBOAE MUKPOKOHTPONNEP BOCNPUHAMA-
eT Kak Bsicoknin. ECnu QyHKUWMIO yCTAHOB-
KW TaMMmepa B WCXOAHOE COCTORHWe
MCNONL30BATL HE npeanonaraeTcs,
nyuwie 3amenuts peawctop R1 nposo-
NOYHON NEPEMBIYKDN.

MposepeTe TakkKe KoHdwWurypauww
MUukpokoHTponnepa. OH aonked ObiTh
HACTpoeH Ha paboTy C BHYTPEHHWUM
RC-reHepatopom ¢ 4actoton 9.6 My,
koTopas ponxHa OwbiTe noaenena Ha 8
(3anporpaMmMmupoBad pa3pan koudwury-
paunn CKDIVB) ans nony4eHun TakToBon
4acTOTel MUKpOKOHTPONNEpa 1,2 My,

B BonslwumHCTBE nporpaMmm obcnyxm-
BAHWA NPOrpamMMaTopoB Te pa3psaib

122

HAWKMJABTOPAM)

Yesaxaemsie asTopsi!

HanomuHaem, 47O B OTNpas-
NnaeMbix 8 pegaKynmilo Crarbax
DPHUCYHKH CX@M, NeYarHbix nnar
M MHOW rpapmukm gqonxHe! GeITh
npegcrasnensl B ¢dopmarax
BMP, TIFF, JPEG, GIF wnun B |
Bepcuax nporpamm Splan (pmn-
cyHkm cxem) u Sprint LayOut
(pucyHkm nnarv). C 6onee noa-
pobHoi nHpopmayuen no npa-
eunam odopmneHus craren
Bsi moxeTe 03HaKOMMWTLCA No
agpecy http://www.radio.ru/
author/ (Ha canre XxypHana
"Pagwo” B pasgene "Asropam’).

MeXxQy KOHTaKkTHbIMKW NNowanKa-
MW ANR ero BelBOACB. Twartens-

c2—C4

HO NPOMOWTE NEeYaTHyio nnaty

1]

A nocne naikn cnupTom Mnn Apy-
MM OpraHMyeckMMm pacTso-
putenem.

HEYAEB WM. LLnpokononoc-
Hbii AM-npuémHuk aswagua-
@ nazona "BectHux®. — Paawno,
2018, N2 6, c. 20-—-23.

MevyaTHan nnara.

62

Painel Ne4YaTHoOW NNaTel B
dopmatax Sprint LayOut 5.0 »
TIFF wmeoTca no agpecy http://
ftp.radio.ru/pub/2018/08/
vestnik.zip Ha nawem FTP-cep-
Bepe.

LWMANBKO B. Npubop ans
@ J_ NPoOBEPKM MCNPABHOCTM AaT-
YUKOB MNepeMelleHnn. —

Paowo, 2018, N2 5, c. 38.

HG

MevyaTHan nnarva.

Yeptéx ne4atHOW nnatel
npwbopa v pacnonoxeHne ane-
MEMTOR NPWBELEHLI Ha

pucyHke. Ona paapaborana ans
ycTaHoskn KKKWM  WH1602L.
Pacnonoxewve anemMeHTos noa-
BONAET YMEHbLWWTL pPa3Meps
nnaret npu ycraHoBke XKW
WH1602 c apyrnmm mHaexkcamn.
KongeHcaropw C2—C4 — kepa-

MUYECKWEe ONA NOBEPXHOCTHOrO
{D MOHTaxa Tunopasmepa 0805. Nx
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YCTaAHABNMBAWT CO CTOPOHbLI
ne4yaTHbix NPoBOAHWKOB. KBap-
UeBwid peaoHarop — HC-49S,
HC-49U. NoacTtpoeyHuin pesuc-
Top — CN3-386 wnu ananormy-
Hblid MMNOPTHBIA. [nA BO3MOX-

Tan, Ha 3TOT BbIBOA AONXKHO DbITe NOAAHO
HanpsxeHWe HM3Koro NOrM4YecKoro ypos-
HS, @ NPW Ero BbICOKOM YPOBHE Tanmep
dabnokwposaH. MNoaTomy, Nnpexae BCero,
NPOBEPLTE, HET NU 3aMblKaHMA Mexay
BeIBOAAMW MUKpOKOHTponnepa 7 u 8
(+3 B). Cromrt Takxke ybeauTecn B LENO-
cTh peanctopa R1 1 naywmux Kk Hemy ne-

koHDUIypaumn, KoTopsie oonxHbl DbiTe
3anporpaMmupoBaHel, OTMe4awT 'ra-
noYkamn”, HO B HEKOTOPbLIX, HaobopoT, —
OTMEYAKT Te, KOTOPbIE A0ONXHBI OCTaTb-
CH HE3ZanporpaMmMupoBaddeimn, byaeste
BHUMATENbHbI!

Muorna paboTty MUKPOKOHTPONNEpa
HapywWawT OCTaTkn nasneHoro dgnwoca

HOCTW MNEepenporpaMmmpoBaHus
MUKPONPOLECCOp cneayer ycra-
HOBWUTL HA NNATY B NAHEeNk.

OT pegakuyuy. Heprexy NeYarHol NErs

B chopmarax Sprint LayOut 5.0 u TIFF paeoTes
no adgpecy http://fp.radio.ru/pub/2018;
08/cont dp.zip wa nawem FTP-ceppepe
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Mctopus Cumcbeponm(l: kou CIOT i
M eé nodburtenbCKOW pagnocTaHuuUum v B

¥y

JNleonmng NY3AHKOB (R7KA), r. Cumpeponons, Kpsim

1928 r. ang WKONEHWUKOB Kpbima B

r. Combeponone npw ODnacTHOM
oraene Hapoaworo obpasoBaHus
(0O6n0OHO) Geina opranwaosaHa CraHumA
oHbIX TeéxHukos (CKOT), 8 xoTopon pabo-
TANW PANKUYHBIE KPYXEW, B TOM Y4Cne w
paavoTexHvyeckun. Craduvs SBnanack
Hay4HO-TeXHW4YEeCKMM ueHTpom B obnac-
™. Mposoavnnuck CeMWUHape! C PYKOBOD-

doro 1
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auTensmn nadtopatopvin Jomoe nuoHe-
poe ropoaos Kpsima, onumnuags no
huanke 1 MaremaTuke, CopesHoBaHnA
No asnamoaensHomMmy CnoprTy v 4ap. (kcta-
™™, B KpbiMy NEPBbLIN aBMaMOAENBHBIW KpY-
XKOK Hadvan cso pabory eue B 1924 r.).
ManavansHo pawpextopom CKOT Gwin
Neonua Cropyesckmn, a ¢ 1939 r. crana
NonuwHa OaswinosHa Ypunesud, koropas
no avoro paborana B
O6n0OHO nHCcnexkTopom
no BHeWEONLHOW Dda-
Bore. B cBA3M C BOWN-
HOW CTaHUuWA npekpa-
Tana paboty v BO3006-
HOBUNa ee 8 1944
nocne ocsoboXNEHIA
KpeiMa OT HeMEeuka-
QallNCTCKHUX 3axsarT-
yukas. dupexkTtopom
CTAHWMKW BHOBR HA3HA-
yunu lNonudy Ypune-
B, BEPHYBLYWOCH B
KpeiM 13 3Bakyauum
Ina CIOT Beinv Buipe-
MneHk ||_'II.-"I KOMHAETE B
O0bIMHOM XWUNOM aoMe
no ynuue Jlewmna, 21.
OaHo M3 nomMeLwleHmn
Db oTaado ans no-
OuTenLCcKOn  panuvo-
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CTaHUMW ¥ NOArOTOBKW pagncros-onepa-
TOPOB. 3aHATHA NOo MaydeHmo aabykwu
Mopae w» npasmnam sepexms noburent-
CKOR PAafMOCBR3M NPOBOAWA OnNBITHBIA
crneunmanucT kanutad B otcraske Wnbs
Mnbny Bpevuko, kOTOpLIKR A0 BOMHBLI Cny-
x1n 8 Yabekuctane, satem B KphiMy, a B
rofibl BOWMHLI B TalwkKeHTe roToBun pamm-
cToB Anfa 3abpockw B Tein Bpara. Nocne
goeHHOW cnyxbel WM. W, Bpeyko 8 1947 r.
Dbl HA3HAYEH HAYANBHUKOM KONNEKTUAR-
HOW papuocTadumry UABKSA Kpuimckoro
oGnacTHoro pagwoknyba,

B xoxue 1949 r. npw CIOT Guina oTkpsi-
ta niobuTenscran paanocTadums UABKSB.
MNepesiv e HavansHvkom Obin Meoprvwn
Apkanseswy Navacenko (UABSC), DmsLumi
pagucT kuTobonnon dnotwnum “Cnasa”
(Ha ¢oTo 1 nokaaaHa ero QSL-kapTodka).
M3 monoasix paaucToB-OnNepaTtopos emy
YAANOCE CO3NaTh ADYXHBIWM KONNEKTUB
nobuTenen paavocenin. Bce oHwn nony-
YUK NO3bIBHBE KOROTKOBONHOBWMKOB-
Habnwparenen: AHaronmia llotange —
UAB-16625, Mapus Toxapesa — UAG-
16630, Anaronmy KoCTpuUyYeHkKo LAG-
16631, NMerp Hxkunwn — UAB-16632,
Earesnn Bewwupos — UAB-16639, Anek-
canap Mopoaos UAB-16643 w ap. Ha
paanmocTadiumy DN yCTAHOBNEH rpaduk
aexypcTe paauvooneparopos. o \uHKn-

v Eof ypesigies | L i
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PAZIMO Ne 8, 2018

umaTuse UK JOCAAD nosBunnUcsL NOCTO-
AHHO O8WCTBYIOWWEe KOPOTKOBONHOBLIE
COpeBHOBaHWA — "0OX0Ta 3a pasnuyHbiMK
pecnybnukamu n obnactamun CCCP, crpa-
Hamu mupa. WTorm QOCTUXEHWW KO-
POTKOBONHOBWMKOB CUCTEMaTtuyecku nyb-
nukoBanuce B xyprane "Paguo”. Belcokux
Pe3ynsLTatoe B 3TUX COPEBHOBAHWAX
noctur Nérp Axkuna. B pagunonwobutens-

@oT0 3

CKOI ne4aTty cTpadet 8 1950 r. nosBunace
wudpopmauuna: “...Bonbwon nonynsp-
HOCTBIO MNONL3YIOTCH NO3bIBHLIE pagno-
CTAHUMIA 1OHBIX TexHukoB Kuesa, Cumde-
ponons w» MHdoma nuoHepoes Mocksshl.
Kaxabii AeHb 3By4nT B admpe No3bIBHOW
YAGKCE, npuHagnexaumnii CTadHumm ioHbIxX
TexHmkoe Cwmdeponons [1] (doTo 2).
Toneko 3a gBa Mecsua aToro rona Mono-
Able oneparopsl NO4 PYKOBOACTBOM ONbIT-
HOro kopoTkosonHosuka . NaHaceHko
pabortann ¢ paguomotutenamn 50 cTpaH
Mupa...".

MNocne sknwyeHuwa Kpbima B cocras
Yxpawrol 8 1954 r. KONnekTMBHaA panwuo-
craduma CKOT nonysnna no3biBHOW
UBSKKI. K aromy epemenn CIOT Haxogw-
nace yxe no agpecy yn. florons, 26. NMocne
naneHenwero pedopMUpoBaHMA CUCTEM
no3biBHbIX paanocTadumn CIOT npuceam-
Banuce no3biBHbie UKSJAD, UKSJAX,
UB4JWT, UB3JWA UB2JWA UU2JWS. B
pa3Hbie rogbl paguocTaHduuio KpeiMckon
CIOT soarnasnsnu Bnagumunp OcuHCkWiA
(UBSSX), Bwranuih [poixebanbCkunia
(UBSSL), Banepuin l'epacumos (UBSJX) n
Wrops Osuaperko (UUSJW).

Muoruwe paguonobutenn Kpeima npo-
LWNA WKONY NOArOTOBKW Ha KONNEKTUBHOW
paguoctaduum CIOT ropona Cumdepo-
nonga. AnA HeKOTOPLIX M3 HUX 3aHATHSA B
WKONLHBLIE rOALI Ha paguoCTaHunKM no-
MOrnu Beibpate npodeccuio, ANS OpYyrux
yBNeYeHue paguo Ccrand XUW3IHeHHOW
noTpefHoCTLI0. PRO U3 HUX BNOCNeaCTBUN
cTann {emnuoHamu Ykpauusl, EBpons,
NPU3EPaMM HEKOTOPLIX MEXOYHAPOAHbLIX
COPEBHOBAHWIA W YEMMNUOHATOB MUpa no
paguocessn. Ha Gasze KONNEKTUBHOW pa-
awoctadumm CIOT UKSJAX B Hauyane BO-x
rofaos enepesie B Kpoimy Gelnn ocyllecTa-
nexbl YKB-paguoceasn ¢ oTpaxeHuem ot
nosepxrocTh JlyHs! (EME).

Mpo ycnexn Kpbimckon CraHumm OHbIX
TEXHMKOB MOXHO CKalaTte MHOro. B kopor-
KWe CPOKWM OHa cTana UeHTpom no pac-
NPOCTPAHEHMID HAYYHO-TEXHWYECKNX 3Ha-
HWA CpeoW yYalencs Monogexw W paas-
BUTUIO HAY4HO-TEXHWHECKOro TBOpYECTBa
IWKONBHWKORB, CTana UeHTpOM No nNogro-
TOBKE PYKOBOOAWTENEN KpywkoB. KpbiMm-
ckaa CIOT scerna Ooina B yucne nepebix

dorTo 4

NO Pa3BMTUIO MHOMMX HOBBIX HAMNpasNeHun
TeXHW4YeCKOoro TBOP4YeCTBa WKONLHWKOB.

Tak, 8 1946 r. Ha Kpbimckoin CIOT 6eino
coapaHo CONA — Cumdepononsckoe
o6uWwecTBo WHLIX nwwbuTenel acTpoHo-
MWK, B AancHeWwem paboTta kKOTOpPOro
Jacnyxuna NpUaHaHMe He TONBKO B Hawen
cTpaHe, HO 1 3a ee npegenamu. B 1961 r.
8 Cumdpeponone Owina oTKpbITA NEpPBan B
CTpaHe MWHOWeCcKan acTpoHOMWYeckas
obcepeatopua, nocTpoeHHan KpbiMckon
CIOT metonom HapoaAHOW CTPOMKK.

B wectuaecaTeix rogax Havano passm-
BATLCA HOBOE HanpaBNeHwe TexXHW4ecKo-
FO TBOp4YEeCTBa — kapTuHr. Muorue roasi
3TOT KpyXOok Boarnasnan Buwkrop Anek-
cangposuy Hemonoeckuih (UBSSE).

TpyaHo npepcrtasuTe cebe XM3dvb
Kpeimckoi CIOT 6e3 y4acTua B pasnuyHbix
KOHKYpCax. BbICTaBkax, COPeBHOBaAHWAX.
Cranums HarpaxaeHa MNo4YerHeiMm rpamo-
TaMmu ¥ aMnnoMmami scex crenexein BAHX
CCCP w BcecowaHoro cmoTpa Hay4Ho-
TEXHWYECKOrD TBOp4YecTea monoaexw. B
1976 r. CIOT crana nobeanwtenem Bce-
COW3HOr0 CMOTPa-KOHKYDPCE BHELWKONb-
HbiX y4ebHbix 3aBefeHnH, 3aHAB Nepeoe
mecTo [2].

B 4éM npuyYvHa pasnuyHbix ycnexos
Kpoimckow CIOT? OgHa w3 BaxHenwmux
CTOPOH 3TOro — TanaHTNUesie, WHUUWAa-
TUBHLIE W OTBETCTBEHHLIE PYKOBOAWTENU
cranumu. Mocne M. 4. Ypunesny Ha aTon

nonxHocti Owin EBreHni Haymoswuy
Hanros3auH, KOTOPLIA BCKOPEe CTan avmpex-
Topom UentpaneHoit CIOT PCOCP. Ha
nocty pykosoaurens Kpeimckoi CIOT ero
cmenun Wcan Wowoewy Bparwkckwia. C
ero MMeHem CBA3aH0 Co3faHwe B anpene
1963 r. Manoih akagpemun Hayk (MAH)
Kpeima "Wckatens” [3]. Co3panme B
Kpeivy MAH npuesertcreosanm MHOrue

BLIAAKUWWECH YYEHbIE TOTO0 BpPEMEeHW:
npeaunneHT Axkanemun Hayk CCCP axape-
muk A, . Anekcangpos, npeanaeHt AH
YCCP b. E. lNaToH, n3BeCTHLIA MaTemaTmk
akanemuk A. H. KonMoropos, actpoHOMm
akanemuk A, b. CesepHulil v ap.

B nepewie xe rogsl yreepannace
¢opma KOHTPONA 3@ TBOPMECKUMW ycne-
xamm ydawmxca. Ona Toro 4tobbl ObiTh
APWHATBEIM B KAHOWOATH, A 3aTeMm B Oei-
cTBUTENBHLIE 4Ynedsl MAH, Heobxoaumo
ObLINO NOArOTOBUTE WU 3AWMTHUTE HAYYHO-
nccnegosarensckyw paboty. [nasHoe
TpebosaHwe — TBOPYECKU xapaktep
pabortbi.

Nepewim npesunpedTom MAH “"Wcka-
Tens” Boin nabpauw npodeccop KpuMCKo-
ro neguHcTuTyTa uMmedn M. B. @pyHae,
AOKTOP reonora-MmHepanorm4ecknx Hayk
Hkos Omutpuesny Koawd, OpraHusauym-
OHHBIM ueHTpoM MAH crana obnacTtHan
CIKOT, paborty kotopoid 8 1967 r. Bo3rna-
Bun Immanyun MNMetpoeuy HeeepogCkuid,
B 1984—2004 rr. CIOT crana nMeHoBaTb-
cA KpbiMckum pecnybnukasckmm y4ebHo-
MCCNEADBATENLCKMM LIEHTPOM YYaulencs
Monoaexn (KPYULLYM).

Hauunas ¢ 1963 r. cranu NpoBoaAUTLCS
obnactHbie ceccum No 3awmre TBOpYe-
Cxux paboT y4awmxca u exeroaHsie ner-
Hue narepHeie cbopel MAH “Mckatens”. B
TOo Bpema B MAH Gwino Oe8ATh CexKUMnA:
buankm, maremarukn, knbepHeTmkm, acr-



POHOMMUK, XMW, DUONOrK, MCTOPUK W
KpaeBeneHNA, MHXeHEPHO-TEXHWYECKaN K
npecc-uentp. C 2005 r. npe3anaeHTom
Manon akagemum Hayk Kpeima “Wcka-
Tens" ABNRETCR AOKTOP reorpaduyveckmx
Hayk, AexkaH reorpaduyeckoro gakynsre-
Ta Kpeimckoro @egepansHoro yHmeepcu-
Teta nmenw B. N. BepHanckoro Bopwc
Anexcanaposuy Baxpywes.

Mo Tpagouuuu, nNEeTHWEe narepHbie
cBopbl, KOTOPLIE NPOBOAMNNCL ¥ HYEPHOrO
mopsa (Maprenwat, Mucxop, EBnatopua), a
B NocnegHee BpeMs B OEeTCKOM "MaHoB-
ckom” oagoposutensHoM ueHTpe "Cokon”
8 n. CokonuHoe baxuwcapanckoro pai-
OHa, npeactaensnT cobol He ToNbKO
OTAbIX, HO W NpoBedeHwe y4ebHbix 3aHnA-
TWIA, BCTPE4YK C Y4EHbIMWN N WHTEDECHBLIMMW
mogsmu. B koHue narepHon cMmeHsl Npo-
BOOSTCA Hay4yHO-NpakTu4eckue xkoHope-
PeHUWK, Ha KOTOPbIX WKONbHHUKKW MOryT
NpeacTasrMTe CBOM HaAy4YHO-WCCnNeaosa-
TEeNLCKWE W TBOPYECKWE NPOeKTbi, Npo-
CAywaTte 3aMedaHma M NpeanoxeHna or
YNEHOB XWOpW N0 CBOER AansHeWwer
pabore.

Paguoctanums CKOT (KPYULUYM) oT-
HOCWMNACh K WHXEHEePHO-TeXHW4eCKown
CEKLIMM U HeKOoTOPLIe paauooneparopbl
pPaguocTaHuumM, 3aHMMascs nNOA pPyYKo-
BoaAcTBOM npenopasartenen MAH w
TaBpu4eCkOro HaUWMOHANLHOrO YHWBEp-
cuTeTa nccnefopatensckoi u naobpera-
TenbCkon paboTon, cTann AeNCTBMTENb-
HbiMW wneramun MAH “"Wckarens”. 310 —
Esrenun [epessHko (UUSAW) — awnno-

MaHT MexayHapoaHoro koskypca "Crapr
B Hayky": npuwaeps Il arana Bce-
ykpawHckoro konkypca HUP MAH Jenwnc
JNleaveHko (UUSJSC) n Cepreit MNyaankos
(UUSSP); Esrennin Mewepsxoe (UUSDX)
3a ycnexu B mccnenosarensckon pabore
B nepwon 2000 r. — 2001 r. Gein CTUNEH-
anatom lMpaswTenocTea Kpoima. [encT-
BUTENBHBIMK YneHammn MAH "WMckarens”
Bbinn Takxe paguwoniobutenn BukTop
MNysaukoe (RUTKN) w Anekcangpa
Aceesa (UU-J-8B) nobeantenn
Il aTana Hay4YHO-UCCNegoBartensCrkmx pa-
BOT WkoONLHWUKOB KpeiMa.,

Mocne so3epalieHna Kpeima B COCTaB
Poccuinckon @epgepauwn B 2014 r. pa-
anoctanuna MAH "Wckarens” nonyswna
no3wieHon RK7KB, a 8 nexabpe 2017 rr. —
UCEK. HavaneHMkom paguocTaviuimm B
HacTofLEee BPpeMA ABNRETCA ONbITHLIA
paguonobutens Kpbima Konctantun Ba-
nedTuHosu4 Epres (RX7K) (doTvo 3) —
macTep cnoprta YkpavHel MexayHapon-
HOro knacca, ydactHmk cbopHoin Yk-
pawHbl 04HOro YyemnwuoHaTta mupa 2000 r.
no paguocBsan Ha KOPOTKMX BONHAax,
NPW3eép MHOFMX COpPEeBHOBaHWWA nNo
paguocnopty. KonnektueHan paawo-
ctaHuma MAH "WMckatens” ocHaweHa
AP PEKTUBHBIMIA AHTEHHAMW, KOMNbIO-
TEPHOW TEXHWMKOW W COBPEeMEeHHbIMMW
TpaHcueepamu, paboTaet MHOMrMMKU BK-
oamu MoOayNsUWMKM N aKTUBHO y4YacTByeT B
MHOFOYUCNEHHLIX pagnonibuTenLCKux
COPEBHOBAHWAX, TPAOAMUMOHHO 3aHMMaEn
NnPpW3cBbie MecTa. Tak, B KOpPOTKO-

T

BONHOBLIX COpeBHOBaHusax “Memopuan
A. C. Nonoea 2017 [4]) xomanpa B
coctase Anekces Koneitosa (R7K-006),
Mrops Kpaevyka (R7K-007), HukuTel
Porawoea (R7K-10) 3awsna nepsoe
MECTD B CTpaHe cpegv MONOOEXHbIX
pagnoCTaHumMK,

MonopéxHas paguocTaHuwa BHOCKT
OOCTOWHBIA BKNan B pPeELIeHWE Tex rno-
GaneHbIXx 3anad no BOCNKUTAHWID W TBOP-
YeckoMmy passuTUIO nogpacraluwero
NOKONEHWA, KOTOPbLIe CTORT Nepegn yd-
pexgeHveM pononHuTensHoro obpaso-
BaHua Pecnybnukn Kpeim — Manoi aka-
aemwuenr Hayk Wexkatens . Ha doto 4 —
MONOALIE OnNepaTopsl pPaanoCTaHLMK
UCBK (cnesa—uanpaso) CaHup Jlykba-
HoB, Makcum PeibunHckmin, ApuhHa
Kyasmuyéna v Makcum Macnos.
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H. A. banky3os — penaktop
XypHana "Pagno” (1946—1952 rr.)

Feopruii YIIUSIHL (UY5XE), r. JleBoB, YkpauHa

mkonan Adanaceesnd bBawnkysos
(1901—1952) sHEC BECOMbIA BKNAQ B
pa3suTne Hawero xob6wn [1].

Ceoé petrcrteo oH npoeén 8 Cubupw,
Kyaa Oein cocnad Ha noceneHwe ero atel
332 NeByld aHTWrocyQapcTBEHHYD des-
TEeNLHOCT.

B 1918 r. Hukonan AdanHaceeswnd 3a-
KOH4MN TOMCKOE peansHoe yMnnuwe. 3arem
OH NpueaxaeT B Mocksy n noctynaert Ha
y4ely B 3NEKTPOMEXAHNYECKNIA TEXHNKYM.,
Noaxe, paboran wa 3aBone, NocTynaeT B
MOCKOBCKWIA IHEPTETUYECKWA MHCTUTYT.

B cepeanHe 1927 r. H. A. baikyzos
nony4aeT no3wieHon 54RA, a s 1928 . —
eu2BD.

2 HorGps 1928 r., BO Bpems Bceco-
I03HbLIX BO3AYXONNABaTeNbHbLIX COCTA3A-
HWiA, o4 paboTtaer B adwpe w3 aspocTarta
"Pabouyein papworaszertbl” NO3biBHLIM
S4RA, 3a 4TO NONY4YKUN NPEMUIO.

C oktabps 1928 1. H. A. Banky3os
(eu2BD) anutensHoe Bpemsa nNoaaepxu-
BaeT PerynspHyo paavoceBdAss C paanc-
TOM napoxona "MukosaH”™ — MOCKBUHOM
Bagumom Boctpakosbim (eu2AC). Kpyro-
CBETHOE NyTELWEeCTBNE Napoxona ANMnoch
nea ropa.

B 1931 r. Hukonain AdaracoeBuy Bbin
pagnucToM  NefoKonsHOro napoxoga
"Manweirmn”, koTOpeId cnegosan k Gepe-
ram 3emnn ©padua Mocuda.

Mony4ns AOCTATOYHbLIA ONbIT paboTel B
acdupe, H. A, Bahky3os CTaHOBUTCR paawn-
CTOM Mepeol KOPOTKOBONHOBOW pagwo-
CTAHUMKU rpaxnaHdHckoro  BO3AylHOroQ

54RA, 1927 r.

dnoTta, B KOTOPOM HAYWHABTCA W ero
OANbBHeRWMA cnyxebHbll 1 TeXHWYeCKnn
pOCT: cHavana o pabotaet 8 LOMKHOCTKH
TEXHWKE, 3aTeM WHXEHEepPOM No panWo-
CBA3K, CTApPLWM MHXEHEDPOM.

B 1933 r. Hukonain Adanacoesny nony-
qaetr noasieHon U3AG (npoxwaan no
yn. B. NpyanHckas, a. 26, k.. 6).

Bropas nonoeuHa 30-x ropoe Gwina
ans H. A. Bainky3aosa o4eHs NNOAOTBOP-
How. B 1935 r. seixogomt ero kHura "Ko-
pPOTKOBONHOBLIE NWOMTENLECKME aHTEH-

eu2BD, 1929—-1933 rr.
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"PAOANO" — O CBHA3M
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PAOMO Ne B, 2018

USAG, 1935 .

Hbl", @ xypHan "PapnodpoHTt” (Ne 16 3a
1935 r.) nyGnukyeT aoBe CraTtbM, KOTO-
poie 0006WawT ero onbiT paboTel B
adupe: "CHannep adupa” (c. 51—53)
u "B rocrax y USAG" (c. 54).

Momumo pabotel B agpupe, OH
AKTUMBHO 3aHMMAaEeTCs KOHCTpywpoea-
Huem. Tak, Hanpumep, B8 1935 B
xypHane "PapwodponT” nevarawTca
nse ero crateu: " 100 w-nepepartyvk”
(Ne 5, c. 54—57; Ne B, ¢c. 51, 52) wu
"PaguotenedoHmns Ha KOPOTKUX BON-
Hax” (Ne 11, c. 54—56), koTopbie
noaTeepxaawT, 410 Hukonail Ada-
Haceesny Owin OAHWUM W3 nponarad-
aucTos BHeapeHua AM Ha niwobutens-
CKMX AnanasoHax. JTO XKe XOopowo
BMAHO W Ha ero doTtorpadun 3a ToT
we 1935 r.

C wnayana 1937 r. U3AG sxoown B
coctas Coseta npu Cexumm KOPOTKUX
sonH LUC OCOABMAXWM CCCP.

B 1937 r. H. A, Bailky308s y4acTsy-
eT 8 NnpodeccnoHanbHON apKTUYECKOW
IKCNeanuUMiA M B AaNbHWX CKOPOCTHBLIX
nepenérax, 3a 4ro Obin Harpaxné
opaexHom KpacHow 3ee3nsl.

Moaxe Hwkonan AdaHacbeBwya
NPWU3LIBAIOT B pAasl KpacHon ApMin, W
B 1940 . oH npMHUMaeT yyacTve B
OUHCKOW BOBHHOW KaMMNaHum,

Hauyunaetca Benukas OTevyecrteeH-
Han sonHa,,. C moHa 1941 r. OH — BOEH-
MH¥eHep 3-ro pasdra, 3amecTuTens
komanampa 212-ro pansHebombapawvpo-
BOYHOrO asMaunoHHOro Nonka no paguo-
HaABUrauum, 3atem — BOBHUHXEHep 2-r0
paHra, NoOMOoLHWK KoMasaupa 3-v asna-
OWBU3IWK OANLHEero AerCTBMA No paguo-
HABWUraLmK, 3amMecTUuTens KoMaHaywoLe-
ro 18-n BO3AYWHOW apMuKn, Ha4YanbHWK
Ynpasnenusa CBR3W W pasmoHasnraumm
asmMauvmn gansHero AercTBuS.

JaxoHunn BoHy Hukonan AdaHace-
eBWY B 3BaHuM redepan-manopa wHxe-
HEpPHO-aBuaunoHHOR cnyxbw. Boin yoo-
crtoed 6Goeswix opAaeHoB KpacHoro
3HameHwn (asaxawbl), Kyrtysosa |l cre-
nenn, Ore4yecTeeHHON BOAHLI | CTEeneHwn
n KpacHoit 3se3nsbl, a TaKke HeCKONbKMX
Menanei.

UA3AG, eropas nonoeuHna 40-x rogos.

Moruna H. A. Banky3osa.

Mpooonxkan ewe HeckonbKo ner chay-
XUTh B panax KpacHon Apmun, H. A, baw-
kKy308 ¢ 1946 r. cTaHOBWTCH nepsbiM
pepakTopomMm xypHana "Paau0” (ceroaHs
3Ta LOONKHOCTE HA3bLIBABTCA MMasHbIW
penaxkTop).

C 1949 ., kak v Yy MHOrux Opyrux
KOPOTKOBONHOBUKOB, €ro aktueHas pabo-
1a 8 3dwnpe 3axanyusaercs... Cnepgyer
noAcHUTL. C 1951-ro no 1956-i ronob
HalWWM  KOPOTKOBONHOBMKAM  Obino
JanpeweHo NpoBoaAnTs PaauoOCBR3N C
KOppecnoHaeHTaMmm kKanuranicru4eckmx
CTpaH,

BecR 3Ta MCTOPUA HaYanacb B KOHLUE
1949 r. ¢ "kaMnauvmu” no 3aKpuLiTUIO
cHayana paavocTaHuui BOEeHHOCNYXa-
WX (N0 MHEHWID HEKOTOPLIX 88 oYeBna-

ues W cneunwanucToB, OHa MoOrna
MMETE NPAMYIKD CBA3bL C HA3ZPEeRAKILWN -
MU coBbITUAMKU Ha KopeRckom nony-
OCTPOBE), a 3aTéM M KOPOTKOBONHOBK-
KOB, KOTOpbIe akTwaHo pabotanu B
acupe ¢ DX-mn.

Craptom Havana 3ton "kamna-
HUKM™ NOCNRYXWN BbIXDOA B IPWP C
bopra camoneta H. A. bahkysosa
(mno3eiBHbiM UA3AG/am). Mo atomy
noeoay 8 koHue 50-x — Havane 60-x
rofoe cpeav KOpPOTKOBONHOBWKOB
"rynana” nerexga, 4t0o UA3AG He
NpoOCTO Tak Beiwen B adup ¢ Bopra
camonéra, a pabortan B agwpe no
BCE Tpacce CBOEA WMHCMNeKunoOHHORN
noe3aku No cTpade u, oTcneavs ero
nyTh, amepukaHckune cnyxbel paguo-
nepexsara "4T0-TO0" TAM CMOrau
BbIYMCNANTDL... [locne Yyero, 04eBunaHo,
"ceepxy” nowna Aaupektuea —
SAKPbITh!

Cnegyer OTMETUTb, 4TO HECMOTPS
Ha 3akpbiTME ero no3bIBHOTO,
H. A. BaWky30B Npogonxan akTUBHYIO
obwecTeennyn paGoty Gyay4n npea-
cepatenem Coseta LUewTpancHoro
panuoknyba JOCAAD.

Mpum.: UeHTpansHeid pagunoknyt
OCOABHAXMMa Obin co3naH 8 CeH-
mafpe 1946 r.,, nepssim npegcegare-

nem ero Cosera Obin n3bpaH IpHCT
Teogoposuy Kpedkens (RAEM).

Ero noytn cemunetHss pabota 8
OONKHOCTW pepaktTopa xypHana npe-
peanace Taxeénon Goneavsin. OH npo-
#*un ecero 51 roa, 24 Hosbps 1952 r
ero He crano [2].

NMoxopoxed H. A, bavkyaos Ha JaHw-
noackom kKnagbuwe.
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atom rogy Mol nony4una 160 oTue-

T0B. MOXHO CYMTATL, 4TO B COPEBHO-
BAHWAX B NWHHOM M KOMABHOHBIX 3a4éTax
npuHANKY yyactue npumepHo 200 cnopT-
CMEHOB.

B rpynne yyactHukos, paGoTtasluiwx
Tenerpadom, AyywimMm B 3Tom rogy Oein
Cepren Kapabyr (R7AW) w3 cranmum
Boicenku KpacHonapckoro kpas. Bropoe
MecTo 3aHan Asatonnia Menos (R3EC) n3
nepesHy Xykoskn Opnoeckon obnactu.

Memopwuan A. C. lNMonoea 2018 —
MTOIW

A TpeTeMM B8 3TOW rpynne Dein Hukonai
Opexoe (RL4A) w3 cena OnbxoBka
Bonrorpapckon obnacTi,

Y tex, xkto paboran SSB, BHOBb, KaK U B
npownom rogy, nobegun Auapen CenuH
(RC9A) w3 r. Yebapkyne YensnbuHckon
obnactn. Bropoe mecTto B 3TOW rpynne
zanan Wean WkypuH, paboraswmin no-
asiBHbIM RT7Y mMonooexHon konnekTus-
HOW paguocTaHuMK CTaHuubl MmarMHckon
Pecnybnuem Anbires, Ha TpeTeeM MecTe —

Wnes Bonros, paboTaswwil NO3bIBHbIM
RZ5Z panmocTanuwin UenTpa TexHuyecko-
ro TeOopYecTBa w npodeccruoHanbHoro
obyyeHwna r. Crapoiit Ockon Benropoackoi
obnacTn.

B rpynne MIXED na nepsom mecre,
Kak B NPpOLWNOM M B NO3anpoLunom rogax,
Buktop Konapatees (UAGCC) 3 cTaHm-
ubl Craposenwukosckow KpacHopap-
CKOro kpan. Ha sTopoe MECTO Bbiwen
Cepreil Cubeprt (RN9N) nar. Omcka, a Ha
Tpetee — [aeen Yctuhoe (RY90OK) wa
cena lNnotTHukoeo Hosocubupckon o6-
nacTw.

Cpean panuoCTasumini C HeCKONBKMMMK
onepatopamu ny4wein Goina xkomanna
KONNeKTMBHOM paguocTtandumm EU 1WW Ge-
NOpYCGKOro kKouTecT-knyba "3yBp” w3
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Ceprewn Kapabyr (RTAW).

Komanga pagwocranymnn ROAK Uexntpa TeOopyecTea v passuTus
"Mnanera ranawros” na r. Aynnwcka Kpacwonpcekoro xkpas. Cuaar
(cnesa—wanpaso) Maxcuwm Kownosanoe (ROAGO), Anexcawgp
Bsicrpawos (ROAQ), croar (cnesa—wanpaso) Anacracus fJopoxosa
(ROA-33), Haranen 3yeany (ROAFF), Npuropwin Aunkmny (UBOAJJ).
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A

Buxrop Weey (EU2Q) (Ha gansHem nnane
8 Genoi ¢pyrbonke).
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Cepren Conosen (EUTW).




4 COCTae KOTOPOW BXoAWnm

r. Muscka. B weé sxoannu Ceprei Cono-
e (EUTW) » Buktop Weey (EUZ2Q).

aeTtckoro Teop4yecTea w3 1. MeabiHs
Kanyxckown obnactu, kOTOpYKD TDEHW-

— RC1W » RBXW (Cesepo-3ananHbii
denepanbHelin OKpyr),

Bropoe mecto y komaHasl RKIJYY Uent-  pyet Anatonmil @ununnosuy NBaHHMKOB. — RAMU w RM3X (UexnTtpansHbeii
pa teopyectsa nrT Mrpum XMAO-IOrpa,8 B Heé sxoaunu YneaHa KynwokuHa, denepansHbiil okpyr);

coctase kotopon OGwinn KOpun Crykanoe  Bnaawcnasa [Jonrux, anmnn KapTowknH — UABCC (lIOxHwid denepanbHbii
(UASJLL), ®énop Boposuk (R9J-22) 1 u Cestocnas LUnakos. Tpetee MECTO  OKpyr),

Oavuap Wapwudynnmu (R9J-16). TpeTtee
MECTO 3aHAna komaHga paguocTaHumMw
RBXW u3ar. Bopkythl Pecnybnuku Komu, B
AMutpuin
BypyHuHd (RBXW) w Anapew lepeakos

& (RIXC).

B mMonogexHon rpynne ¢ oaHuMm one-

. patopom nyuYywwWKd pe3ynsTart noka3an

Aptém ApTtiowkud (RUBT) mwa r. HosoTpo-
uuka Openbyprckon obnactu. Ha BTopom
mecTe — Makcum Konosanos (ROAGO) na
r. AumHcka KpacHospckoro kpas. Ha
TpeTeem — WMean Tapanyxa (RK3DXW) na
nrt Benoozépcknin Mockoackon obn.
Komanaa paguoctaruun ROAK LenT-
pa TBOpYecTea v passutna "Tlnawera
TanauToB” U3 r. AyuHcka KpacHospckaro
kpan Geina nyyYwen 8 MONOAEXHOW rpyn-

3aHAna komanaa pagnoctanumm RZ3QWW
Bopucornebckoro MHAYCTPUANLHOIO Tex-
Hukyma (FBNOYBO "BTMNAT") — camoaes-
TensHoro paguoknyba "Myxectso” w3
r. Bopucornebcka Bopoxexckoi obnac-
TW, B COCTaBe KOTOPOW BeicTynanym JeHuc
Yensanuu, Aptém Jlekapes, Oner Wnna-
puovoe u lanuwa JlorawHa. TpexHupyer
komangy Poman AnekcanapoBwy TpyHOB
(RU3KQO).

Pagunocranumns MY3Ef-KBAPTUPbI
A. C. NMNonosa RK1B Guina eqMHCTBEHHOW
B Fpynne My3elHeix paavmocTaHumi,

HaGnwoparenein 8 COPeBHOBAHWAX B
nocneanwe roasl GoiBaer HemHoro. Bot u
Mbl NONYYMAK TONBKO TPKU OT4ETAa. Jly4wmnm
cpeayn Hux Gein Butannia Koauws (EZ8-02)
ua r. Awxabana, TypekmeHucTa,

— RNSN u ROAK (Cubupckuin depe-
pansHbLIA OKPYT);

— R9JR v RKOJYY (Ypaneckwin dene-
pansHBIA OKPYr);

— RT4W u RCOFC (Mpusonxckuid
denepanbHbliil OKpyr);

— UAGHLN (Cesepo-KaBka3ckmn
denepansHblin Okpyr);

— ROJD w UAOCDX (danbHeBoCTOM-
HbIl henepanbHbiin OKPYr).

Y WHOCTpaHHbLIX YYACTHUKOB 3TUX
copesrosaHnit enepean BGoinu UNBPT wu
konnexktue EU TWW.

PoccuickMe paguocTadumK, nokasas-
WwKe nydiume pesynstaTtel no denepans-
HbIM OKpyram CTpadbl, U nyywne cpeaw
MHOCTPaHHLIX paauocTaHumi ByayT oTtme-
YeHbl NAMATHBIMK NnaketTkamm MuHKOM-

o ne KONNEeKTUBHbIX paawocTasuun. B B atom roay 8 memopuane Obinu  cesan PO w OIyn "rPYLL".
M cOCTaB 3TOM KOMawabl BXxoaunu Anexk- npeacrasneHs BCe denepansHsie oKpy- B rabnuue npueeaeHsl MTOrMM BCex
(v 4 caHap boictpanoe (ROAQ) w Mpuropwin  ra crtpadbl. Jlyqwwue pesynsTaTel M0 Y4aCTHUKOB (MeCTO, NO3BIBHOW, 44CnO
(41] Annkmn (UBOAJJ), TpeHep xomaHObl denepansHsiM OKpYram cpeaw pagwo-  CBR3el, pesynsrar), kpome Toro, vToru
Q Anexcauap Weanosuy Cmaxtud (ROAA). craHumidi ¢ oaHMm oneparopom (rpynna pa3amewedst no aanpecy http://www.,
Ha stopom mecte B8 3aton rpynne —  MIXED) w c Heckonskumu onepatopamu  radio.ru/cq/contest/result/popov_
@) koManaoa paawoctadumm RM3X [Noma nokasanw: mem-2018_tabl.pdf na Hawem canTe.
I
- SINGLE-OP CW 45 R7MT 50 2000 9 RA3DSV 32 830 30 RK3NWA 20 587
* O 46 UD8V 48 1987 | 10 RASJBA 28 800 | 31 RAIAG) 14 452
= 1 R7AW 222 8875 47 RI1QE 52 1987 11 RBTIYT 25 773 32 RVIZT 12 354
2 R3EC 179 7276 48 RSQQ 48 1872 12 RVSUCN 26 688 33 JFIKWG 10 320
3 HRL4A 173 6985 49 RK9AK 49 1869 13 RW3DU 20 551
(« 4 R7TMM 166 6657 50 UWBSM 47 1829 14 R4FCJ 19 535 MULTI-OP
' 5 RMIT 155 6163 51 RN4SS 46 1775 15 UX3IT 19 515
6 R7AT 153 6111 52 4Z5FW 43 1772 16 RX9CCJ 18 491 1 EUIWW 206 7656
7 UATKA 150 5938 53 RV3MR 45 1746 17 RZ0OSwW 16 368 2 RKOJYY 141 5478
w 8 RK3ER 141 5703 54 RBWO 41 1678 18 RA3DQP 13 305 3 RBXW 41 1697
. 9 UAZFL 134 5481 55 RW3VA 45 1678 19 R2EL 8 185 4 RMOC 29 1079
. 10 EWBOM 133 5374 56 RA3TT 45 1639 20 RSFC 8 182
5 11 UA3QGT 132 5364 57 UA4AFCO 38 1585 21 BASOCP 2 31 JR SINGLE-OP
. 12 RX9AF 137 5344 58 RWSIAV 41 1515 22 RI1BBT 1 15
. 13 UASKB 136 5333 59 RWOAJ 39 1508 1 RUSBT 226 8504
. 14 UA4AQL 134 5271 60 ROLM 37 1465 SINGLE-OP MIXED 2 ROAGO 93 3380
. 15 URTMZ 125 5218 61 HINI| 38 1465 3 RK3DXW 27 602
2 16 RK3P 126 5114 | 62 USS5EFU 36 1456 1 UABCC 269 10237
. 17 RWB3AI 129 5076 63 UB3SAR 37 1417 2 RN9N 203 7736 JR MULTI-OP
i 18 UDBA 109 4384 64 RG3B 37 1384 3 RI0K 182 7362
. 19 RTS5C 106 4340 65 RDIT 29 1154 4 RT8BO 182 7187 1 ROAK 172 6478
. 20 UCsD 105 4242 66 UA3DSN 30 1126 5 RC1wW 126 4817 2 RM3X 91 3211
. 21 SP4AWE 101 3918 67 RA2FO 22 923 6 R1DX 116 4729 3 RZ3Qww 77 2870
. 22 RA3AGF 97 3839 68 UTVMR 22 875 7 RT4wW 118 4572 4 RZ9UWZ 69 2548
e 23 RINW 93 3813 69 RU9YF 19 722 8 RY9JR 116 4540 5 UNBLWZ 68 2429
. 24 RA4HBS 99 3805 70 R7RF 19 690 9 UA4C 119 4374 6 UAOCDX 58 1849
. 25 EV6Z a1 3664 71 RASYUI 17 672 10 UNBPT 98 3709 7 RCOSMAA 40 1211
. 26 UNTID 89 3457 72 RA7R 15 623 11 UA4ACNJ 94 3599 8 RCIFC 40 1167
. 27 RN3S B4 3446 73 RA3WUG 13 474 12 R4YY 85 3372 9 RKICYA 36 1111
- 28 YL2CV a0 3433 74 UTTXT 13 443 13 ROAA a8 3235
" 29 RAOUF/8 74 3120 75 RA4ZA 12 4472 14 EUBDX 85 3186 POPOV MUSEUM
. 30 UNT7RW 77 3088 76 JASNSR 11 392 15 RADAY a7 3169 1 RK1B 14 338
2 31 RNYRF 78 3087 | 77 UAOSBQ 6 259 | 16 UABHLN 90 3126
. 32 RW3XZ 78 3043 78 BA3AL/M B8 234 17 RVSCvVA 80 3006 CHECKLOG
» 33 OK4RQ 74 3012 79 RABYJ 5 196 18 RNA4SC 80 2999
. 34 RV3ZN 70 2946 19 UASCU 76 2917 1 RX9CM 28 0
. 35 RMBY 74 2910 SINGLE-OP SSB 20 UASSMU 64 2361 2 RU3KO 4 0
36 R3EA 69 2898 21 RTIX 59 2209 3 RZ9U0 92 0
s 37 EX8MJ 68 2692 1 RCSA 77 2588 22 R3MU 60 2204 4 BEWGF 10 0
e 38 EUBAA 67 2624 2 RTTY 72 2403 23 RV3VR 62 2066 5 RA9DZ 40 0
B 38 UG4A 67 2581 3 RZ5Z 68 1947 24 R1BW o1 1907 6 RN3K 41 0
3 40 R3FC 70 2578 4 R9FBM 49 1633 25 UN7BBD 38 1442
o 41 RAOAR 63 2456 5 RWITP 42 1185 26 RU3QM 39 1209 SWL
= 42 UAGHFI 58 2378 6 R3AAA 40 1153 27 ROJD 34 1129 1 EZB-02 44 1835
g 43 ROLY 55 2233 7 R2GB 36 981 | 28 RC8SA 23 798 2 R90-11 30 941
o 44 RIND 53 2149 8 UASSEC 33 932 29 UABLFB 20 748 3 SP4-208 12 521




Momexu OoT nepenaTr4ymMkoB
M aHTEHHO-OUAEepPHbIX CUCTEM
HUropes FTOHYAPEHKO (DL2KQ), r. BoxH, lepmanns

Il awa nepenawwan aHTeHHOo-du-
AEPHAA CUCTEMA CO30a€T Nomexu
Apyrium yctpowcteam. B Teopun B
cCUCTEME nepeparyvk — dowaep —
AHTEHHA W3Ny4aeT TONbKO aAHTEeHHA W
NMWb 3a0aHHbIe 4YacToTel. HO Ha npak-
TUKe nibGoin nepegaTynk, KpoMe 3afaH-
HbIX CUrHanoe, CO3AaET ewe u Hexena-
TENbHbLIE COCTABNAOLWME, KOTOPLIE ne-
NATCH HA ABE rpynnbi;

1. OBa3aTtensHblie nNPOAYKTh HOP-
MansHOW paboTel MCNPpasHoro nepenar-
YMKa: rapMOHMKW OCHOBHOW 4acToOThli,
JepkanoHbie kaHans npeobpa3osaHus B
cpopMupoBaTene, WyMOoBaa COCTasnaAK-
Was cMrHana cuHTesaropa u T, n.

2. NapaswnTHeie NPOAYKThI, BO3HWKAKD-
WWe npu HencnpasHoOCTM WUNKu Henpa-
BMNBHOW akcnnyarauuu nepepartyuka.
Bo3byxneHwe s6nu3n pabovei 4acToTel
unu Ha CBY, pacwupeHue cnekTpa npo-
AyKTamu nHTepMogynauvM 1 pocT ypoB-
HR FAPMOHWK NPW HENWHERHOCTWU nepe-
Aatyuka (HesepHell pexum no nocro-
AHHOMY TOKY WNW Neperpyska curHanom
0aHOro w3 kackapos). TOHATHO, 4TO
Takme NpoaykTel HEe MOABNKINTCA NpU
HOpmaneHoi patorte. Hepenko oHW BO3-
HUKZIOT TONBKO NPW MaKkCUMaNnsHON MOLLL-
HOCTW Ha NWKax NoONe3adoro curHana.

ECcnv BO3HMKAIOT HExXenartenbHble
coCcTasnNAOWMWE BTOPOWA T[PYyNNbl, TO
nepenatvk Hago AosecTy A0 vcnpas-
HOr0 COCTOAHWMA. YCTaHOBWTE NpaBuib-
Hbleé pexXuMmbl (CMeuweHuwe, nuTaHuwe),
yOennTeECA, 4TO OHW HEe "TYNAKT B TakT
MOLYNALUMK, YCTPaHUTb Neperpysku Bocex
KacKkagoB 4Ype3aMepHeiMn YPOBHAMMW
nNONe3Horo curHana, ycrpaswuTs napa-
3nTHOe camoBo3byxnerHne kak Ha CBY,
Tak u 86nm3an paboyen vacToTel.

CamoBo3byxaeHue moxeT BO3HMKATb
NpyY NAOXOW AKPaHWPOBKE nepegaTymka
u/uniu nNpu cuddaadbix Tokax dGuaepa.
BuirngauT aT0 Tak: Ha COrNacosaHHyio
Harpyaky nepeaaryuk paboraer ncnpase-
HO, & NpW noaxknw4YeHuw ¢uaepa w
AHTEHHBLl “Cx0anT ¢ yma". NMpUurH ToMY
MOxeT ObiTe ABE:!

* HAaBOAKA OT MWINYYEHWA aHTEeHHbI
HEPEe3 NNOX0 3IKPpanWpoBaHHBIA KOPNYC
nepenativka Ha ero npeaBapuTenbHbie
kackansl ycunenua. MNpu 6nu3sko pacno-
NOXEeHHOW aHTeHHe n Bonbwom ycune-
HWK NO BbIXOAHOW 4YaACTOTE B Nepenartyn-
K& 3TOr0 MOXET XBATWUTL ANA BINONHE-
HWA ycnoewd Ganasca amnnuTya v, CooT-
BETCTBEHHD, CAMOBOI0YXOLHUA,

* cuHda3Hsie TOkM ¢ duaepa nona-
[aT Ha KOPNYyCc nepenaT4vka v, pacre-
KanaCb NO HEMY, MOryT CO34aTb HABOOKY
Ha npeapapuMTensHbie kackanbl, Aocra-
TouHyilo ana camoso3byxapenuwna. lNo-
CKONbKY CUHDA3IHBIN TOK duaepa 3asun-
CMT OT TWUMNa W NONOXEeHWA aWTeHHO-
OUAePHON CUCTEMBI U €8 COrnacoBaHue,
TO Takoe camoBo3byxaeHne MOxer
MEHATBCA OT HACTPOWKW aHTEeHHbI, ee
nepemMeLLeHus B NpoCcTpaHcTee W Nono-
X*eHuR huaepos.

Ha wcnpasHol TexHuke 3Tn npobne-
Mbl “NevaTtca” NpasinNbHOW 3IKpaHupos-
KOW nepeparyvka, nopgasneHWem CHH-
cpa3nbix TOKOB B $duwaepax. Ecnm 370
HOBBIWM NMepeaaTyuk pawen paspaboTew,
TO ANA NOBLILLEHMA ero YCTOWYUMBOCTH
MMEET CMBICN CHU3NTL o0LWee ycuneHue
Mo BbLIXOAHOW 4actote, GopMupya cur-
HAN C CUHTE3aTopa WiKu CMecuTens C
GonblUen aMnNInTYO0M.

HexenatensHwe coCcTasnRwowmne
Nepson rpynnbl CHWXamWTCA HA BbIXDAE
nepenardvka Ao NpUemMnemMoro ypoBHs
C nomouwbo PHY Cc 3agaHHLIM YPOBHEM
ocnabneHns BoiCWKMX rapmMoHuk. l1o-
CKONbKY Yepe3 OuNeTPLI FrapPMOHUK NPO-
xoamnT Bonswas MowHOCTL, To LC-3ne-
MeHThl 00f3aHbl BblABpPXWBaATL 3HAYW-
TENLHYIO PEAKTUBHYID MOWMHOGCTD,

OBObiuHbIA  YypOBEHbL NOAABNEHWA
napa3suTHbLIX COCTaBNAIOWMX B CUrHane
nepenarynka — -50...60 nob. 3Tvoro (c

V4ETOM 3DODEKTUBHOCTH WINYYEHWURA,
KOTOpas Ha napa3uTHbIX 4Yacrorax
HW3Ka, TAK KaK aHTeHHa Ha HUX He pac-
cyunTaHa) obwivHO XBartaeTt, yTobk BNn-
CarbCA B HOPMbI Ha nNapaawTHoe
u3nysyeHdne. Ho COOTBETCTBME HOpMaMm
Ham He NOMOXEeT, ecnu Mbi Melwaem
camun cebe. CospemeHHble KOMMNNeKCbl,
KaKk npaswno, coaepxat HeCKONbKO
Pasnu4HbIX paamokaHanos. A CUTYauUuA,
KOrga napasuTHas cocTasnfowas
OOHOro nepenaryvka sabweaeT npuem
ApYron cucremsl, He Tak peaka. W ato
CAY4aeTca He TONbLKO Ha MOLLHBLIX Nepe-
AaTtymKax B COTHU—TbICAYM BartT, rae
NapasnTHbIE COCTaBNRIDIWME WMEKT
MOLWHOCTs A0 eaAuHWul MWnnnBartT
(=50 ab or 100 Br — 3ato 1 mBT1, T. e.
BNONHE 3amMeTHas MOLWHOCTL ANA CO3-
AaHUA NoMex npuemy).

Hanpumep, asTomobuneHsin FM-mo-
AynATOP (YCTPOWCTBO, NpeaHa3Ha4yed-
HOE ANA NpocnywuwaaHna My3asikm ¢ SD-
kapTt n USB-Hocutenei Ha BCTpOEHHbLIRA
npUEMHUKE apTomobuna) wumeer Ha
BbiXOAe ManoMowHsli (okono 1 mBT)
nepeanatyuk YKB-gwana3sona. Hactpowe
4acToTy 3TOrO nepenarymka Ha caobon-
HOE OT paguocTaHumini MecTO, MOXHO
CNYWarte B NPUEMHWKE CBOK MY3bIKY,

Kazanoce ©Obl, napasauTHbie CO-
cCTasnsumne CToNMbk ManoMouwmHoro ne-
penaTyMKa HUHYeMy NoMeLLaTs HEe MOTYT.
Buaumo, paspaborynkun FM-moaynaTo-
pa tak v noaymann, Ml noatomy He o3a-
Borunuce Ux nogasnesuem. B peayne-
Tare, ecNu HacTpouTb YacToTy MOOYNNA-
Topa Ha 105 Mly, ero 15-8 rapmMoHuka
1575 Ml noYTw TOMHO nonapaeTr Ha
wactotry GPS 1575,42 MlNu. Beirnagur
aTo TaKk: npu BknwyeHum FM-mo-
AynatTopa wHaswrarop astomobuns
TEPRET onpeneneHue ceoero nonoxe-
HWA, TaK kak npuwem co cnytHukoB GPS
HapyweH. KOHe4YHO, MOWHOCTL rapmo-
HUK MOAYNATOPA O4Y€eHb Mana — MUKpPO-
BatTel, HO ero nepepawuwas aHTewHa
HaxoauTcA 6NM3K0 OT NPUEMHOW aHTeH-

Hbt wyBCcTBUTENnLHOro GPS-npuéemHuka.
M aToro okasbiBaeTCcR AOCTATOYHO ANSA
HapyweHus paboTtel npuémHuka. To xe
camoe NPoUCXoaMT C NPUEMHMUKAMWK
FMOHACC (1602 MlNu) npu HacTpoike
Moaynatopa Ha 106,8 My,

B cny4yanx, noaobHbIX ONMCAHHOMY B
npumepe, Tpebyetca aononHWUTENbHAaR
dwuneTpayurs No MewaLlen CoCcTasnA-
Uwien oTaeNbHbIMKW  PEeXEeKTOPHbIMK
¢unerpamu. Ha CBY B kavyecTse Takoro
¢vneTpa Ha OAHY YacTOTY 4acTo UCNONG-
3yeTcH A/4 nuHKUA. A Ha BXOAE NPUEMHMK-
Ka — KOPOTKO3aMKHYTas Ha KOHLLE NUHWA
¢ ANUHOW 4YeTBEepTb BONHbI NPUHUMAE-
MO YacrtoTtel, Ecnin Hapo nonasuTth
OTHOCUTENBHO LWWPOKYID NONOCY YacToT
(Hanpumep, TB-kanana), TO UCNONL3YIOT
Bonee CnoxHbie PeXEKTOPHBIE PUNLTPDLI
c AByms A/4 nuHWAMKM ON8 PAa3HbIX
YacTaor.

NMNonasneHnwe BCEx OCTanbHbLIX napa-
IUTHBIX COCTABNRIDWMX NEPBOW rPyNnNl
(MpOAYKTE HOpManeHOW paboTel wc-
NPaBHOrO Nepenaryvka), KpoMe rapmo-
HWK, OCYLWECTBNRETCH B NpeasapuTens-
HbiX Kackagax nepeparyvka ynyyweHu-
&M CNexTpanbHoOn YUCTOTh GopMUupoBa-
TENA N CUHTE3aTopa.

CundasHbii Tok dupepa

B reopuwn dmaep toneko obecneym-
Baet noason BY-avepruw k anTenwe, a
cam He wanysaer. Ha npakTuke xe
dunep mMoxer pabotarse xKak 4acThs
AHTEHHBLI U, COOTBETCTBEHHO, M3Ny4aTh.
MpoucxoauT 3TO KM3-3a NOKBNEHWA B
¢wvaepe cuudasHoro Toka, OH NpUHOCKT
MHOro npobnem v B Nepenavlwiein, n B
NPUEMHON aHTeHHax.

Npw nepegnaye 4acTb TOKA aHTEHHLI
nore4er no duaepy, KOTOPLIA HAYHET
Many4artb. A NnpoxoauT oH 06biMHO BGNK-
341 34aHHUA CO MHOTUMK Npubopamu nnu
yepes Hero, U naxe ecnu ero nany4yexsuve
HEBENWKO, 3TO HE CNaceT — CNMLWKOM OH
6nuako pacnonoxeH ko scem npuwbo-
pam—rnpuemMH1KamMm NoMex.

Ha npuéme cutyauna Byaer Hu4Yem
He nyywe. Puaep, paboTan kak oauMH M3
INEeMEHTOB aHTEHHbI, YCNEWHO NpUMeT
noMexu, Manyy4aemelie TemMu xe npubo-
paMu BHYTPW 3AaHMA (Hanpumep, Um-
nynecHbimi Gnokamu nutawna, undpo-
BbiMKU nNpubopamMin U CeTamMu, Npoven
TexHukon). [laxe ecnu 3atw nomexu
Manbi ¥ COOTBETCTEBYIOT HOpMaM, Halwe-
My Npuémy oHW HaepensT. [na 3TOro
Beab MHOro He Hano. Dupep (8 nasHOM
cny4ae 3aTo NpoBOL aHTEHHB!) NPOXoAUT
COBCEM pPRAOM C UCTOYHUKAMW NOMEX.

MoaTomy C cuHpa3HbIM TOKOM duae-
pa Hapno 6oporeca. Beerna? Her. OH He
BO3HWKAET, 8CNKU BECk aWTeHHO-duaep-
HblA TPakT ogHOTWNEH (MAKW NONHOCTBIO
CUMMETPUYEH, MW NONHOCTBK) HECWUM-
METPWYEeH C OOHOW 3a3eMNEHHOA KNem-
MOR) u GUaep He NPUHUMAaeT yYyacTue B
U3any4eHnn. A 3T0 BO3MOXHO BCEro B
ABYX Cny4asx:

1. CUMMETPUYHAA adTeHHa (Hanpu-
Mep, AWNonNkL) NMTAeTCA B LUEHTpEe CUM-
METPUWYHBLIM uaepom. IToT huaep Ha
ONUHE KaK MUHMMYM B 1,24 nOeT Tak,
4TO Ha HEro HeT HAaBOAKW OT U3NYYeHWR
aHTeHHsl, Duaep aHK3y NOAKNKKYAETCH
K CUMMeTpuYHOMY BbiXDAY nepenar-
HMKa.

MEBED O — ..oUTTVd.
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PAOWO Ne 8, 2018

2. HecummMmeTpuyHan BepTuxkanebHas
aHTeHHa CTOMT Ha 3emne, Ha KOTOpOoW
paanoxeHsl npotuBoBecu. [lwTaercs
noa3emMHbiM KOoakCuanbHbiM GUOESPOM.
Fmy6una 3aneranus dupepa OGonbuwe
rnyBuHbl NPOHUKHOBEHWR BONHBI pabo-
Yell 4acToTel B FPYHT (EAWMHMLB METPOB
ana 1,8 MlMu, pecaTkn cCaHTUMETPOoB ANA
28 MlNu, 3aBMCKUT OT CBOWCTB 3EMNK, B
nepeyd ovepens, 0T 88 NPOBOAUMMOCTH).
Ecnu rnyBuna 3aneradHwa kabena meHb-
we, oH aonxer DeiTh 3aKN04eH B MeTaN-

nuyeckyilo Tpyby. Moa semnéi xkabene
. IONXEH YWTW OT aHTeHHbLI Ha PacCToRHUE

He MeHbwee 1...24.

QOuesmaHo, 4170 0Ba cnykas penkw.
MoaToMy B peanbHbiX KOHCTPYKLMAX
AHTEHHO-(WABPHBIX CUCTEM NpakTuye-
CKk1 BCerga Hago npuHUMaTe MEpbI
bopebsl ¢ cuHdazHsIMKM TOKaMK duaepa,
M 30eCk Mbl COCPEAOTO4MMCH HA TOM,
KaK KOHCTPYMPOBATL @HTEHHbI KU Y3Nbl KX
nUTaHWA, 47006l CUHpa3HbIA TOK B huae-
pe He Boanukan Bel unw Bein MUHUMANEH.

CundaaHuid TOk B Qpuaepe BO3HUkaeT
OT OBYX Pa3sHbiX NPWYMH, HaBooka Ha
Guaep OT NANYYEHNA aHTEeHHBI MNK NPsa-
MOE 3aTeKaHue ToKa C NPoB0A0B aHTeH-
Hbl Ha Nposoga ¢uaepa. B takoh nocne-
NOBATENbHOCTM Mbl UX W PACCMOTPWUM.

HasenéuHbiii Ha duaep ToK
N3Ny4YeHUEeM aHTEeHHbI

Oonyctim, mbl nogknoYunin Guaoep K
AHTEHHE CTONb rPamMoTHO, 4TO TOK C Heé
NPAMO COBCEeM He 3atexkaeTt Ha duaep v
HE CO030a€T CuHDAa3HOrO TOKa B HEM
(NONHOCTLID 3TO HEeOOCTUXMMO, HO
npeanonoXxmMm ON8 4YMCTOThl MbICNEHHO-
ro aKcnepumeHTa).

N 470, cHGa3Horo Toka e puaepe He
bynet? Yewl, nanexko He ecerga. Mel Beab
0 paano peys seaem. O nepepaye aHep-
MK Yyepes NPoCTPaHCcTBO. JTO, KOHEYHO,
JaMevarenbHo, YTO BONHA, WInyYeHHas
HALLUEeW aHTEeHHOR, NPOWaR AeCATKW, a TO
M AeCATKW ThICAY KWNOMEeTPOB, HAaBENEeT B
ApyroMm nposoae (MMeHyemom npu-
EeMHON aHTeHHOM) Tok. Ho, Ckopee Becero,
HamMHoro Gnuxe (8 paawyce 1...2.) ot
HallEeW aHTeHHbl UMBKOTCH Kakne-To nNpo-
gona. JlHWE nNUTaHua, Mayra, OTTRXKW,
OPYrue auTeHHbl, CUNOoBbIE N TenedoM-
Hbie CeTn M T. N. Ml none aHTeHHbl (OCO-
HGeHHo B BnuxHe 30HEe) TOYHO Tak xe
HaseneT TOKWU U B HNX.

lMoaromy kKaxayw MeTannuy4eckyio
yacTe B pagwyce oo 1...2A Hago pac-
CMaTpMBaTh Kak NOTEeHUWanbHbIK Nac-
CHBHbLIW 3NEMEHT (TO 8CTh YaCTh) HALLEW
adTeHHsl. Paguyc 1...2A ycnoBeH 1 3asBi-
CUT OT KONWYecTsea W pa3mepoB Okpy-
XAKWMX MEeTANNWYECKUX NpeaMeToe (B
pexume npuéma — OT TOKOB nomex B
aTUX NpeameTax).

Oaxe ecnu BOKPYr Halleil aHTeHHb!
HET NULWHWX NPOBOAOB, TO duaep BCE
pasHo ecTk. W o4 pacnonoxeH BNM3KO K
antTenHe. [NoaroMy OCHOBHOE M3ny4yeHue
aHTeHHbl HaBeneT B duaepe crHpasHbin
TOK ly. On BGyneTr cuHdaiHbiM NOTOMY,
4TO ANA NONA HAWEW aHTEeHHbl BHELWHAR
CTOpOHa koakcuaneHoro kabens unu oba
npoeoaa ABYXNPOBOAHOW NuHUK OGyoyT
"BRITNAAETL Kak 04vH NpoBog, T. . Kak
napa3uTHan anTeHHa.

HaseneHHslW TOK |, 3aBUCUAT OT BENK-
YWHBI CBRA3W NO NOMK Mexay OByMs aH-

TEHHAMW — HALLEeW OCHOBHOW M Napa3auT-
HOW M3 cdwupepa. ToyHo TaK xe, kak
mexay nobbiMn aByMA aHTeHHaMW 3Ta
CBA3b 3@aBUCKT OT!

1. PacctoaHma mexay aHTeHHamw.
TyT Mbl HUYErO CAenaTe HEe MOXEM, Tak
kak duaep obaszan BNNOTHYD NOAXOANTL
K HAWlew aHTeHHe,

2. B3aanMHOro NoNoXeHWs agvarpamm
HanpaenenHocTn (AH) obBewx aHTeHH.
Csena3sun He Dyger, ecnu oAQHa aHTEHHA
HaxoguTcAa B mMuHmMmyme [H apyron
aHTeHHsl. U oyeBnaHD, 4TO CBR3bL Dyner
HE HYNEeBOW, eCNW aHTeHHbl OCBeLawnT”
Apyr apyra, xoTA bbbl vacTuyHo. Ecnn aee
aHTeHHb! BNKM3ko, TO HAOO Yy4YUTLIBATE HE
dopmy 1H nanyseHna, a pacnpengenedne
nonen 8 BanxHen 3oHe obenx aHTeHH,

3. To4yHOCTK HACTpPOWKM B PEe30HaHC
obenx awtend. MakcumanbHas CBA3b
bynet, korna obe aHTeHHbs! pe30HaHC-
Hble. Hawa anTenHa obA3ada Ppe3oHnpo-
BaTe. A BOT Napa3vTHaa aHTeHHa W3
uaepa He TONLKO HE O0NXHa Pe3oHWu-
poBaTh HA HawWweWn YacTore, a, HanpoTus,
BbiTe MAKCUMANBHO PACCTPOEHHON.

PaaGepém 3ToT cnucok noapobuee. C
nNepebiM NYHKTOM Caenate HWYero
HENb3A. A BOT CUTYyauWR BO BTOPOM
NYHKTE 3aBUCUT OT Hac.

MNycTb HAWa aHTeHHa 3TO NONYBONHO-
BhIV AUNONL, BEICOKO NOABELLUEHHbBIA HAA
semnen. Ero 1H vmeeT BUA BOCEMEDPKK C
MWUHUMYMamMW B8AONL nNonoTHa. YTobel
duaep nonan 8 MuHUMyMBl [IH Takoro
AUnons, OH A0MKEeH NOAXO4AWTE K Hemy
cboky. [deAcTBUTENbHO, B J-aHTEHHE
(npeactaenswowen cobol nonyBONHO-
BbliA AMNONb, NUTaeMbIA C KOHUA 4Yepe3
4eTBepTbLBONHOBLIW TpaHchopmaTop M3
ABYXNPOBOAHOW NWHWKW) Hasoaka oOT
annons Ha ¢wuaep Hesenwka (HO He
Hynesas). MpuynHa: none 6nuxHen 30HbI
OWNONA B HanpasneHMn npoeoaa He
MMEET HYNA (Kak B nansHew 30He) U nNo-
ATOMY cnerka soabyxnaer pacnonoxem-
HblA pARAOM NPOBOA.

To xe caMoe OTHOCUTCR K aHTeHHe
ONWHHBIA NPOBOA, NUTAEBMOW C KOHUA.
Ecnu eé dmaep vaeT kak npogonxeHue
aMTeHHbl (B OOHY JIMHWID C HEW), TO
HaBOAkKa Ha Hero Hesenuka. Quarpamma
HanNnpasneHHoCTU ANWMHHOrO nposoaa
MMEET MUMHUMYM BOONL NPOBOAA.

HO nonyBONHOBLIA AWNONL Hale
BCEro NMTawT B cepeanHe (3to ynobHee
no BXOAHOMY COMNPOTWBAEHWMIO). A Tam
MakcuMym ero nanyyexduns. M 8 Hém oxa-
abiBaeTcs Guaep. YTobbl MCKNIDYNTL Ha
Hero Hasonky ly, HAAD caenate Tak,
ytobel H dmaepa no cuHpasHOMY TOKy
umena Bkl MUHMMYM B HanpasneHuw
aunons. Caenarte 310 HE OMeHb CNOXHO.
JocTaTtoyHo BCNOMHWMTBL, 4TO nban
NUHEWHAA NPOBONOYHAN aHTEHHA MeeT
MuHuMmym [1H spons ceoero nposoga. B
HaWeR cuTyauuu 3To 03HaYaer, 410
¢dupep obAsan GLiTb NepneHauKynApeH
amnonw. Toraa AWNONbL OKa3biBAeTCA B
muHumyme [IH dunepa (no cuudasHomy
TOKY) 1 Hasogka |, GyaetT MuHUMansHOW.
Kpome TOro, M3-3a s3aMMHO nepneHam-
KYNAPHOro PacnonoXeHUs aHTeHH OHMW
0Ka3biBaTCA PassfAdadHbiMKU NO NONKA-
pu3auun, 4TO AoNonNHWTEeNnsHO ocnab-
NAET HABOAKY B AECATKK pas.

CnepoBsarensHO, ANA MWCKNNYEHWS
cuHpAa3axoro Toka ly 8B puaepax cuMmMmeT-
PUYHLIX aHTeHH Hano, 4Tobbl puaeps

WNK NeEpnNeHaANKYNRPHO NONOTHY aMTeH-
Hbl Ha OnvHe MuHMym 1...2A. WU 3aBo-
pa4yveann 6bl B CTOPOHY TONbLKO NOA 3eMm-
NEW UNKU BHYTPW NOrMOoWanLwer) 3naHua
(Tyaa InexTpoMarHuTHas BONHA NOYTH
HE NPOHWKAeT 1 3aMeTHOW HABOAKW AaTb
He MOXeT). NpakTU4eckn 3Ta PeKOMEeH-
pauva ewnonHaetca penko. Cnepo-
BaTeNbHO, HABEAEHHLIM CMHGpA3HBIA TOK
I Ha drpepax CUMMETPUYHLIX BHTEHH
noYTY BCerga NnpucyTCTBYeT.

Ha HeCMMMETPUYHBLIX aHTeHHax
cuTyaums ewe xyxe. Y nonysonHoBOro
AUNONA C HEOAWHAKOBLIMK NAeYamun HK
npw kakom nonoxednn dpuaepa v ero H
no cuHdasHoMmy TOKY NpUHUMNUANBHO
HEBO3MOXHO CAenaTe Tak, 4Tobbl MUHMK-
mym [OH dupepa “cmvoTtpen” Bel TOMHO B
cepeanHy nutaemoro awnons. MNpocto
NOTOMY, 4TO ANA 3TOoro Gwaep AonxeH
"cMOTReTL” B cepeauHy aunons. A OH
noAKNIONEH rae-To B CTOPOHE OT 3TOon
TOYKHN,

Bonewe BCero Mbl MOXeM BNUATL Ha
NYHKT TPETUA.

MakcumaneHbsie TOkKM HABOAOK |y Npo-
TexkawT Npu nonagaduv puoepa s peso-
HAHC. 3TO NPOMCXOAMT, KOFaa ero anex-
TPpUYeCcKan AnuMHa No cuHGaIHOMY TOKY
KpaTtHa HeveTHoMY Yncny A/4, ecnuv ¢wn-
Lep 3a3emféd ¢ OOHOr0 M3 KOHUDB, W
KpatHa A/2 — ecnu HeT, aMeHaTe AnuHy
dwvaepa, kaKk Nnpasuno, Henb3a (MeHblwe
PACCTOAHWA OT Nepenaryvka N0 aMTeH-
Hol OH DbiTe HE MOXeT, a 4Ype3MmepHo
YOANWHATE ero HeBoIrOAHO C TO4YKK 3pe-
Husa ero KMA). Xota nobagute napy mer-
poe dwmaoepa (4TobObl BeIBECTW €ro w3
pe3onanca) moxer ObiTe pPazyMHbLIM
peweHnem,

Ho sawe noctynawT no-apyromy. He
Tporas ¢guanyeckue pasmepsl, vime-
HAIOT INeKTPUHEeCKYD anvdy duaepa no
cuHdasHoMmy TOky. [lnA 3TOro anexkTpwm-
YECKW C NOMOLWb0 GeppuTOoBbLIX Pa3Bs-
JbiBAOWMK Agpoccenen "paspe3anT’ ero
Ha KOPOTKME Kycku gnuHom no A/6...A/8.
3T KYCKW CTONb KOPOTKWE WM Tak Aanexku
OT pe30HaHca, YTO Haeoaxka Ha HKux nony-
yuTca HebBoneWOoW gaxe Npy ux nonana-
HWUKM B CHNBHOR Nnone.

PeakTnBHOe COnpoTuBNEeHMe gpocce-
nei Ha Hu3wen 4acrote AonNXHO ObiTh
KaKk MWHUMYM B HECKONBKO pa3 bonbue
BONHOBOro conpotuenedna dwuoepa.
Kasectso depputa aAns gpoccenen Ha
kKDakcuansHOM cduagepe He 04eHb Kpu-
TU4HO. TOK NO BHELWHEeW CTOPOHEe OnnerT-
KW kDakcuanbHoro kabens s mobom cny-
4Yae napasuTHoii. 1 B HEero MOXHO BHO-
CWUTh HE TONBKO MHAOYKTUBHOE CONpOTUB-
nexue, HO » akTueHole notepn. Ha KN
dunepa 9T0 HEe CKaxeTcs.

C OByxnNpOBOAHOWN NUHWER CUTyauMs
MHan, PeppuT pases3sbiBaWEro apoc-
cens Takow nuHuM obr3zad paborvate C
MansiMia noTepamu Ha paboden sactore.
AKTUBHbIE NOTEPKU B DeppuTe B AaHHOM
cnydyae pobasnATCR K NOTepsMm B
nuuuK. MNoatomy Tpebyerca npumeHe-
HWE XOPOoWWX BeICOKOYACTOTHLIX heppwn-
TOB.

Pa3ssAssiBalowmin Apoccens m3 OByx-
npoeoaHoW nuHun 6e3 ¢peppura (NpocTo
OAHOCNOMHARA LWNWHAPWYeCKan kKaTyul-
Ka, HAMOTaHHAR NUHWeRn) nony4aeTcH
LOBONBHO BONLLIMM,

(Oxonwanwe cnegyer)
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F Bagponon waraiiuviy poboT, KOHCTDYELLAW 'l,'ﬂlli'[jH'I:] HMCNONBEIOBETE HA nedie L}i:'"::JI.':'T'{:IM C NMOMOLLLEKD L-1I-i-n~,-m:.'r:|_
I MMEHILLLA K HETEIDE KOHEBYHDCTW Ha4YansHOM 3Taneg UargToaneHMe M Hana- HdlpmMep, 07T petingepd CUCTeMbl CIyT=
("THOMW ) C OBYMA CyCTaBam Ha Cepan- HUBAHWA VCTROWCTEA. He MeHee MHTepeC- HWKOBOIO TenesmneHuws Tpukonop. ns
npMBoaax B xkaxaon, Buawwwin sna pobo- HbiM ABNRETCH WM ANCTAHUWMOHHOE Yyrpaae- 3TOr0 AOCTaTo4YHO 3aMeHnTh YNLTpa3sy-
ra noxaaad Ha pme. 1. Yo KOBOA pansHomep HC-SR0O4

MK-NpueMHuEoM, Hanpumep
nnaton SM3374, noaknioNue ee
CUrHaANbHBLIA BLIBOA K BuiBOOY 2
rnartis Arcdumno Uno » 3aMmeHnTs
nporpammMy. Bapuadtel ynpas-
NADWKME CKEeTYern nONA 3ITux

PRONCTBO cCHabDxeHo yneTpa3say-
KOBREIM [JanuHOMEDOM, NO3B0
NANLWKM OUEHMMBaTE PACCTON

HUWE [0 nperpat Lxema wi

PYLLKW npedciag/liceHa Hel
puc. 2. Bocemb cepBOnpuBn-
nog A3—A10 noasonswOT pO-
O0TY BeINONHATE NPAMONTUHEN -

BADWANHTOB BbINOXEHb Ha pe
OAKLWOHHOM CanTe
KoHCTpYELWWO poboTta nosc-
HeeT pwuc. 3. lLaccn poborta
COOADMIT ANEMEHTEI M3 NNacT-

HOg NBEWXeEHNE Bnepel, Hd3dll
Pa380POTH HANEBD W HANpaBD
Ynpasnser ux paboTon moayns
A2 Arduino Uno. Mutanue ocy- MACCH W pednHul. Varoroane-
HWe HavYHAKT C BbINWMNWBAHWA
N3 NNCTOBOKW NNacTMacChi ABYX -
BOKOBRIX NPpAMOYTONBEHBIX MNMNd-
cTvH 1 paamepami 110<20 mm
U TOMWMHON 3 MM, Mo ux ueHT-

WECTEBNRETOH OT aKKyYMYNAaTOD-
How Darapew GEB1 Hanpaxe-
Hwem 7.4...7,.5 B yepea noHu-
¥anwmn ctabunuzaropno 5 B
Ha wmukpocxeme DA1. Ecnw
DANLHOW YacTh, oTcTynas o1
Kpaes Ha 42 mm v 10 MM CO-
OTBETCTBEHHO, CBepnAT ABa
CKBO3MbIX OTHEPCTWA OAWMaAMET-

OTKa3aTeCH OT WCnonk3ioea
HWH YNLETPRA3BYKOBOIO AaNLHO-
mepa HC-SR04, zanporpam-
MUupoBeas poborta Ha onpenea
MEHHBIM CUEeHapWyY OBUXEHWA
MOXHO MCENIDYUTE CTabunnaa-
TOD W NMUTATDb [_l-'.lr'unl.'rl OT OOHD

poM 4 MM ANS WX KpenneHus
APYE € APYTOM € NOMOLLBIO Faex
(8 wr.) 1 asyx peasboasix (M4)
CTEDXHER-WINWNEK 2 OANWHOW

110 mm. CORAMHEHHLIE BMECTE

ro Li-lon akkyMynsTopa Hanps-
weHuwem 3,7 B. Takon sapwan

DAY KP142EHSA
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AAacTuHel 1 » wWnunekn 2 obpaaywT kap-
kac pobora. [anee na anacTu4HOW pe3n-
Hbl BbIPE3al0T C NOMOLLLK) HOXa BOCEMb
kyOukoe 3 paamepammn 12x10x8 mm, K
KOTOpbIM OyayT KpenuTeCA CepBONPUBO-
s 4 "6eénep”’ keagponopa. KyBukw 3
KPenaT Ha NNacTuHel 1 ¢ UX BHYTPEHHEN
CTOPOHBI NO KpasMm Kapkaca c NoOMOLLLIO
"CekyHOHOro" kKnes, OCTaBnas 3a30p

—...Puc. 3. =

Mexgy cocefHumun kybukamn B 22 mm
(cepBONPMBOL AONXEH BXOAWUTE B HEMO C
HebonbwuM yocunuem). PeinHy MOXHO
MCNONL30BaATL OT KAHUENAPCKOW CTupa-
TensHon peanHkn (nactuka). Cepsonpn-
goasl 4 (SG90) BCcTaBnaAwT B nony-
YHBLWKWECH HULLK U KPENAT C NOMOLLLKD
BMHTOB-CamMope30B8, BXOASWMX B WX
koMmnnext. lNepen wx MOHTaXOM Balbl
APWBOAOB XenatensHo YCTaHOBUTL 8
"Hynesoe” nonoxeHwe (yron noBopoTa
cepsonpueoga — 90%). NpubnuantensHo
ero MOXHO onpegenwTe NO ABYM Orpa-
HUYWBAKDLWMM YrNbl NOBOPOTAa Bana 3yb6-
uam (pmc. 4). MNepea Bkpy4YMBaAHWEM
BUHTOB-CAMODE30B MOXHO HAMETUTE C
AOMOLLBIO LWKWNA WX NOCaao4YHbleE MecTa
(em. puc. 3), genas npokono B kyBukax 3
rmyGuHon 2...3 MM,

Cneayromm BaXHbIM 3NEMEHTOM KOH-
CTRpYKUMKM aBnaeTca "benpo” (puc. 35).
Bcero vx weTtkipe, n Kaxaoe ua HUX Bbl-
NUMNEHO M3 OTPEe3Ka NNacTMacch! TONWM-
HOW 3 MM 1 umeeT rabapuTHele paaMmepsl
40x50 mm. K HuxHen nnavke 6 ¢ nomo-
weio BuHta 3 (MZ2) npuBuH4eHa ka-
yanka 4 cepsonpueopga. Ha kpaio sepx-
HEW NNaHkW B CKBO3HOE OTBEPCTHE BKNe-
ed wrndTt 1. BHYyTpeHHee paccTosHwne

Mexay nnaskamm — 33 MM, MX BelCOTa —
3...3,5 mm. IMN-obpaamHbiin WrudT 2 XEcTKo
¢dukcupyer kavanky k "Benpy” nocne eeé
NEUBMHYMBAHWA K Bany Cepsonpueoaa.
Okno 5 kaxporo "Oegpa” nmeer paamepsl
12x22 mm. B HUX BCTABNAKOT W QUKCUPYIOT
C NOMOLWbK BUHTOB-CaMOpes30B 4eTwipe
cepsonpuBoga "konena”. Takmm obpa-
3om, "Denpo” MMeeT TPW CKBO3HbLIX OTBEep-

CTHUR OWaMmeTpomM, COBNaganLl M

"Beapo” kpenaT nocpencTeomM Kavan-
KW K Bany CepBonpuBona B NONOXEHWW,
KOrjia ero NNoOCKOCTL NepneHaunkynapHa
nnockocT Bokoson NRacTuHb. [ng duk-
caunn Kadvankm ¢ NOMOULbLID caMmopesa K
Bany BeiTArvBawnT M-obpaanbid WtudT 2,
cnerka nosopa4veaoT "Denpo” OTHOCK-
TeNnbHO kKadankw, oceBobOxpans AOCTYN K
oTBepCcTHIO KpenneHun 6. MNocne kpenne-
HuRA "Beapo” u WTudT 2 BO3BPAWAKT Ha
MecTO.

danee npwBWH4YMBaKT CepBONPWBO-
oot 5 "konen” (cm. puc. 3). Camo "kone-
HO" 6 nmeeT kannesnaHylo Gopmy, Naro-
TOBNEHO W3 NMCTOBOW NNAacTMaccskl Ton-
LWMHOWA 2 MM 1 umeeT rabapuTHoie pas-
Mepbl 259x70 MM, B kavyecTee nexan ans
W3rOTOBNEHWA KapTOHHOro Tpadaperta
aBsTop UCNONL3ORBAN MOHETY AOCTOWHCT-
BOM NATL pybBner wn tyby OT nUnNkor
NeHThl (CkoTya).

Kpenneune kavankm (puc. 6) k "ko-
nedy” aHanorm4Ho padee paccmoTpeH-
HOMY. E€ npusnH4YuvBaloT ¢ MNOMOLLLIO
BUHTA 2 1 ranku. BropelM coeamHUTENL-
HbIM 3NEMEeHTOM ABNAETCA wTndT 1,
"KoneHo" uMmeeTt Tpu OTBEPCTUA: OBa —
ONA KPENNEeHWA W 04AHD AuameTpom
4 MM — ONA CKBO3HOrMO Npoxona ronos-
Kt BUHTa-camopesa, kKOTOpLIA kKpenwur
Kasanky k sany cepsonpuwsoaa 3. Pac-
noNoXxeHue OTBepCTUA U Kadanku noa-
Gupawor TaKk, 4ToOb paccTofHue oT
NNOCKOCTK onopel pobota A0 NNOCKOCTH
cTepxHel-wnunex bwno 45..55 mm.
PacnonoxerHue "koneHa” 7 COOTBETCT-
BYET 3TOW BeICOTE,

Y1006l MabexaTs nyTaHWubl NpW ca-
MOCTORTENBHOM NPOrpaMMupoBaHnin n
noakno4yeHt CepeonNpyvBoaOB K ynpas-
MRS NNaTe, Ha HKWX UNKW Ha NOBepRX-

C AMamMeTpom UCnNonbL3Iyemon ansa |
WTUGTOB CTANbHON NPOBONOKWA U
BUHTA 3, a Takxe ewe nsa, aua-
METPOM MEHLLUE, YeM WKCnofb-
3yeMule ONA KPenneHus BUHThI-
camMope3sbl (anameTpom 2 Mm),

~— Puc. 4 : =

1Puc. 5—

HOCTW, PRAOM C HWUMMKW, HakKNeweawoT
ByMmaxHble 3aTUKETKN 3 C Hymepauuen
npweogoB. [ONA 3TOro MOXHO WCNONbL-
30BaTh OTPE3ku ABYXCTOpOHHen Bymax -
HOW NUNKOW NEeHTLI, a CHapyxun Haanucu
33KPLITE OTRE3KaAMK NPO3PaYHON NeHThl.
Hanpumep, Hagnuce B6 — cepeonpuson



"Beapa”, KOTOPbLIA NOAKNKYEH K BbiBO-
ay 6 nnatel Arduino Uno. Hagnues KS —
cCepeonpuMBOLd “KOoneHa“, KOTOpbiA noa-
KNIOYEH K BeIBOAY 9.

LUt 4 "6€nep” dukCMpyIOT OTHO-
cuTensHO kKopnyca poGoTta ¢ NoMOLILKD
ABYX NNacTMacCcoOBbIX NMAACTUH S WKMpK-
HOW B v annwon BO mm. Mo xpasm, wHa
PaccToaHMK 73 MM, B HAX NPOCBEpeHbl
OTBEPCTHUA nNoa WTAPTH.

M3 NUCTOBOW nNAacTMaccbl TONWWHORN
3 mm 1 umeet onuvny 40 u WwnpuHy 12 mm.
B nnacTuHy-OCHOBaHWe ero BCTaBNAioT B
npopess (eé npeasapuTensHO npope-
3310T B Yronke) v Kpenat C NOMOLbID
knea. Ona yonobcTtea moHTaxa Ha Goko-
Bble MOBEPXHOCTM pa3béma HakneeHl
BymaxHoie wuneaukn 10 ¢ ykazaHwem

HyMepauwu NpMBOaOB.

MnacTuHbl HAOEBAT HA HAX W
C MNOMOLWbLIO TPEYroNbHbIX
onop 6 npuknewsawT Kk BOKO-
BbitM nnactuHam., Takum ob-
pa3om, 4acTb YCUNWA, MpUXo-
AALLASCH Ha kadanky ceppo-
npueona “6enpa”, NepeHocKuT-
CH Ha waccw pobora.

Nocne monTaxa "Gépep”,
"koneH", kopnyca poboTa w
CepBONpuBOA0E NPWCTYNaKwT
K WM3roTOBNEHWMIO NNACTUHbI-
ocHoBaHwsa 7 (cm. puc. 3). Oxa
umeeT paameps 60100 mm n
TonwuHy 2 mm. Ceepxy Ha
HEE Yepes pe3vHOBLIE CTONKW
kpenat nnaty Arduino Uno.
Ha eé HMXHEeWn NOBepXHOCTW,
nop "Bpoxom” poboTta, Kk Hel
kpensT Batape nutanua 10.
B ocHoBaHun 7 caenaHo naTh
oteepcTuin. OgHo — ANA Bbi-
kniovartena 11, gga — AOnfA
akkymynatopos OGaTapew w
ABa — AN NNAacTMAacCoBbix
cTAaxek. K BoxkoBon nosepx-

s

Il -

IERS 6.°7

HOCTW BLIKNIOYaTENRa nNpukne-
eH TpexBbiBOAHOW pa3bem. OcHoeaHwe 7
KPENAT K CTERXHAM-LWINWNBKAM, CTAMrM-
Bas ero napon smHTos M3 C rankamum c
MOMOLLbLIO NAACTMACCOBOW NAacTWHbI
wupuion 20 v annHon 60 mm. B ee
UEHTpanbHOW 4acT, Ha paCCTORHWUK
40 mm apyr oT apyra, npoceepneHsl
OTBEPCTUA NMOL BUHTHI,

Pofor nutaerca or BGarapew Hanpsa-
xeuuem 7.4...7.5 B, cocToswen n3 aByx
Li-lon akkymynAaTopoeB TUNopasmepa
18650. AkkyMynATOPLI CTARHYTHI M30MAUN-
OHHOW NEeHTOM NNV NNACTUKOBLIMKW CTRX-
Kamu BOKpPYr BcTasku 8 w3 oprcrekna
TonwmHOW 2, anvHoA 90 W WKWpUHOW
18 mm. BecTaeka no kpasm nomelweHa 8
NPOPEe3n 1 BKNEeHa B Napy nnactmacco-
BbiX cToeK 9 paamepamw 10x10x25 mm.
C obpatHOW CTOpPOHBI CTONKKW MMEKT NOo
OAHOMY rNYXOMY OTBEpPCTMIO rnybBuHON
10 mm gne KpenneHna Ha BUHTBI-Camo-
pe3abl K NNacTUHe-0CHOBaHWMID 7.

K BoxoBoW noBepxHOCTW BCTaBku B
npukneesa nnactuHa 12 pasmepamm
27x38B MM ONA kpenneHua pajsemos 13
(BCcero wx 12, no Tpwn Ha kaxaslih BLIBOA
akkymynaTopa). KoHTakTHeie pa3bemsl
cepsonpueofos cobpanbl B gBa nakera,
no 4YeToipe B kaxaom (anemenHTt 9 Ha
prc. 6) 1 C NOMOLWBID NONOCOK WU30NA-
UMOHHOW NEeHTbhl coegnHeHsl 8 00WMA
Gnok. Kpenéxuuim anemeHtom Onoka
pasvemos cnyxut yronok 8. OH BeinnneH

.

L Puc. 7 S

“fTonosa" poboTta npeactasneHa Ha
puc. 7. Ha nnactmaccosoi nnacrtv-
He 3, nmeulen paamepsl 25x40 mm, 3a-
KpenneHs ynsTpa3sykoBOW AanbHOMEp
HC-SR04 1 n/unn MK-npuemunk 4. Nans-
HOMER 1 KPEenaT C NOMOLLLID CTankHON
ckobBbl 2, a camopgensHbid mogyns MK-npu-
eMHWKa — C NOMOLLLID BUHTa-camope-
aa 5. "lonosa" ocTaerca pazLémHbiM ane-
MEHTOM, 8 C HEDONBLWMM YyCUNMeMm Kpe-
NAT Ha nnacTuwHe-ocHosaHwu pobora ¢
NOMOLLBLIO Npopean 6,

Konpewncatops C1 w C2 cmoHTUpO-
BaHel Ha BbiBOAax mukpocxembo DA1,
OHW pa3MelleHbl Mo aKKyMmynsaTopamm
HE NNAHKE-CTAXKE W NOAKNIOYEeHbl K

Puc.6

OCTanbHbIM AETANAM C NOMOLULID TpEX-
BLIBOAHOMO paibnema (Ha Cxeme He noxa-
JdH).

CoeaquHeHus Bcex y3N0B No OAHOMY
M3 BAPWAHTOB CXEeMbl OCYLWECTBNAINT C
noMoLUb rubkux nposonos. OHu nmeT
anuny 70...140 mm. KOHTaKTHLIE WTbIPb-
KW BbiNONHEHbI M3 OTPE3KOB CTanbHbIX
KaHUENAPCKWUX WKW CTPOWTENbHBIX CKOD.
MecTa nankn 3aKkpeiThl OTpe3xka-
MW TEPMOYCaXUBaEMOR TPpyOKK
anameTpom 2...3 mm.

HanaxweaHue CBOAWTCA K
noabopy 3Ha4YeHWA nepemeH-
HbliX B pPa3nuuyHbix BapwaHTax
CKeT4yen AN xenaemoro "'nose-
peHwa” pobota. Bo epems 3a-
rPY3KM (NOQKMOYEHWA K HOYTDY-
KY WAW KOMNLIOTEPY) CKeTH4en
HeobxoauMo BbIKNKOYATE NKTa-
Hue pobota (BbiKnO4aTenem
SA1) n obBsR3arensHo OTKNKYaTh
NPOBOAHWUEK, MAYLIWA Ha BLIBOL
5V nnate Arduino Uno.

CHavana HyXHO HacTPOWUTb
nepeoHayYansHoe nonoxeHue
"Geaep” w “"konen” pobora,
T. €. ero CTOMKY B WCXOAHOM
COCTORAHMW. Bo Bpemsa 3Toro
aTtana yCTPOWCTBO NUTaKT OT
MCTOMHMKAE HanpaxeHuem
3,7 B, 3arpyxalT  CckeTu
sketch_aprO07a. 3artem BKknwo-
yawoT poboTta, nepxa ero B
pykax. NpocmaTtpueadT nono-
MEHWE KOHEYHOCTEeW U B CTPO-
ke int a03=100;int a04=75;
int a05=65;int a06=97;int a07=90;int
a08=75;int a09=60;int a010=85; npwn
HeobxoaMMOCTN MEHAIOT IHAYEHWUA YINORB
BGnn3n 90° B8 GONbUWYIO WM MEHBLLUYIO
CTOPOHY (BTOPOA WHAEKC NEPEMEHHIX
coBnanaeT ¢ HoOMepoOM BbIBOAA ANA nNog-
KNOYEHUA COOTRETCTRYIOWEro cepso-
npueoga). NoBTOPRKOT UWKN Hanaxwea-
HUA W A0GMBAKTCA HYXKHOrO NONOXEHWSA
"Hor". 3aTem ycTaHOBKWM HaOo nepenpo-
BEPUTL, AKKypaTHO OTBOAR OT yCTaHo-
BMBLUEIrOCA NONOXEeHWA KOHEeYHOCTW, W
HaxaTk Ha kHonky reset Ha nnarte
Arduino Uno. MNMpu HeobBxogumocTn kop-
PEKTUPYIOT 3HaYEeHWRA YIMoB.

Ha eTopom atane yCTtadHasnumeawT xe-
naemyo noxoaxky npamo. BapwaHT xox-
AEHWA NO TakTam MOXHO OnucaTk Tak.
NoaHuMawTCcs NEBOE NepeaHee n npasoe
JaaHee "KoneHn”, 3aTtem nesoe nepepHee
v 3anHee npasoe "6enpo’ ABUralTCcH BNe-
péa, a agpyras napa — Ha3san, panee —
OMYCKATCA NEBOe nepeaHee w npasoe
JaaHee "konedn”; NOAHMMAKTCR Npasoe
nepeaHee w 3agHee nesoe "Konewn”,
nesoe nepenHee W 3agHee npasoe
"Degpa” ABuraldTCcs Hazan, a apyryw —
BRepen, 8 3akniovyeHne onyckawTca npa-
BOE nepegHee v 3agHee nesoe "kKoneHn”.
[Oanee 3atoT uwkn noeTopsertca, obec-
Ne4YvBan cheayrowwi war. 3arpyxanT
ckety sketch_apr07a, npeasapuTensHo
3aMeHRAI0T B HEM 3HaveHwn yrnos. [anee

——

*®

. WWITIOIVHURVH — .OUTTVd..

R,
B
=
o
&
&
S

-rfT o




7

—r

PAINO" — HAYUHAIOLLIUM

PAAMO®

£
o

e —
3 e

e

;
=]
2
S
?

noabupawT Noa CBOW Bapw-
aHT 3HAYEeHWA nepeMeHHbIX
n,da,db, kaxawi pa3a npose-
pAf, Kak poboT xo4uT No pos-
HOW rNagkon nNOBEPXHOCTW.
Ecnn xoxpneHne HanaxeHo, a
cketye sketch_mar31b me-
HAKT 3HAYMEHUA NepemMeHHbIX
Ha8 NOMNYYeHHBLIE 3HAYEeHWR.
MoaknwyawTt poboTta no
cxeme Ha puc. 2 w 3arpy-
KAWT ckety, He 3abwiean ob
YCNOBUAX NOAKNKOYEHWA NPW 3arpyske.
MposepswT pabortocnocobHOCTE paH-
HOTO BapwaWwTa ynpasneHus poboTom.
Mpw xenauwun ycTaHaenweawT paccToR-
HWE Ao nperpagsl, Ha KOTOPOM Npo-
MCXOQWT NepexniYyeHne suia OBuxe-
Hua. [Ons atoro pegakTupyloT CTPOKW
if(x1<=55&&x1>=35){i=random(0,2);
if(i==1){F3();F3();F3();F3(); }else
{F4();F4();F4();Fa();:}} w»n if(x1<=
35&&x1>=15)(F2();F2();F2();F2();}.
NepemerHans x1 — paccToaHWe B CaHTH-
METpax A0 nperpagsbl, ycnoswa <=55 >=
=35 unn <=35,>= 15 onpegenaioT rpasnubl
cpabaToiBanmA NepekninyeHua. DyHKuK
F2(), F3(), F4() v ux 4wncno 3anaT warm
W WX HUCNO B PA3HLIX HANPABNEHWUAX,

B cketye sketch_apr02a peanwao-
BaH BapwaHTt ynpasnedwa poboTom C
nomowbio MK-nyneta. Mpwr peanmaaunn
NAHHONO BapMaHTa XenarensHo 03HaKD-
MWTBLCA CO CTaTbén astopa "PoboT "baca”™
Ha Arduino Uno” 8 "Paguo”, 2018, Ne 6 Ha
c. 59—61. NynsT UmeeT NATL aKTUBHbLIX
KHONOK (B npunaraeMom BapwaHTe CKeT-
4a), obBecneuneas poboTy ABuXEHWE
Bnepén, Halafl, passopoTsl BNEBO WNW
BNPaB0, a TAKXKE PEeXUM OCTAHDBKW.

Ewe ogvH sapwadTt ynpasnedus pobo-
TOM MOXHO PEeannioBarth, WMCNONL3YA B
KAYECTBE NyNLTA NNAHLWET unKn CMapTQOoH,
KaHan cea3n mexnay poboToM v nNynkTOM
obecneunBaeT B 3Tom BapwanTe Bluetooth
moayns HC-05 (puc. 8). Cxema pobota
NPETEPNEBaeT HEe3HaAYMTENBHEIE niMmeHe-
HUA. BaameH ynbTpalsykoBoro AanbHo-
mepa HC-SR04 ycraHasnuealT MOOYNb
HC-05, ero sbieog RXD coeawHswoT C
BbiBogom 1 nnatel Arduino Uno, a swBOA
TXD mopyns — ¢ smeopom 0 nnat. Ha
Boigog VCC mogyna nopawT HanpaxeHue
nutanua 5 B, eeiaog GND — o6wmi.

HoctynHoe nporpammuoe obecneye-
HUE YyrNpasneHnem C BO3IMOXHOCTbIO CO3-
AAHWA WHAWMBWAYANLHOrO NYNLTa MOXHO
peann3ceatb C NOMOLWbLIO nNpoexkTa
RemoteXY. 310 — cucrema pazpaborkm
W ucnons3oBaHna MobunbHbiX rpaduye-
cknx wHTepdencos AnA  ynpasneHna
KOHTPONNEpamn CcoO cmapTdoHa wnu
nnadweTa. B coctas cucTemMel BXOART pe-
aaktTop mobGunbHbix rpadnyeckux NHTep-
deicoe anm koHTponnepos, mobuneHoe
npunoxedune (6ecnnatHas W nnaTtHan
sepcun) RemoteXY, no3sonsowee nog-
KNO4aTLCA K KOHTponnepy n otobpaxarts
rpaduyeckne wHTepdencs. Cucrema
MMEeT OTNuYNTeNbHbIE O0COBeHHOCTW,
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Pwuc. 10

Crpyktypa uHtepdeica XxpaHuTeA B KOHT-
ponnepe. MNpy NoOAKMOYEeHn HeT HUKAKD-
ro B3aMMOAeUCTBNA CO CTOPOHHUMK Cep-
gepamMu ANA Toro, 4Tobbl 3arpyanTe WH-
Tepdenc. Ctpyktypa nHTepdeiica 3arpy-
XAaeTcs B8 MOOBWUNBHOE NPUNOXEHWEe u3
KOHTpOonnepa. Becema nogpobHo v 4o-
X0A41MB0 ¢ paboTol NpoexkTa MOXHO 03Ha-
KOMWTBCA Ha CcawTte npow3soauTens
http://remotexy.com/ru

Paboty ynobHee Ha4ate ¢ Bknagku 1
"Pegaktop"”, cobupan n odopmnas rpa-
hruecknin nutepdenc coDCTBEHHOro
nyneta (pwuc. 9). B npason cTopoHe
akpana ("Ceoncrea”) smbupaT KoHdK-
rypaunmio 2 ans keagponoga cornacHo
cxeme. 3arem, WCNoNbL3YR 3INEeMEeHTbI
"Ynpasnenne” 3 (Ham Byner QocTatouHO
HeTLIPEex KHOMNoK), dhopMupyem BHELHWA
BUA NyNbTa, NEpPeTackusBan 3nemMeHTsl Ha
unanbHpaxeHuwe akpana cmaprdona, seibn-
parn B none "Ceonctea  (cnpasa) useTo-
BLIE PELEeHUs KHONDK, UX HA3IBAHWA W

dopmy. [anee HaxumMawT Ha KHON-
Ky 4 1 nony4anT MCxoaHsil koa. Ero
UCNONL3yeM Kak BCTaBky B KOA
yNpasneHns OBUXEeHWeM KBagpono-
na. BapwaHt, COOTBETCTBYIOLUMA

OAHHOMY BapwaHTy ynpasnedus, —
ckets d15. Ana koppekTHown paboTel
CKeT4a HyXHO 3arpyauTe 8 Arduino
IDE 6uwbnmoTtexy RemoteXY, a Ha
nAaHLeT unu cMmapTgoH — CoOOTBET-
creywowee mobunbHoe npunoxe-

Hwe. NoapobHo, Kak 3To caenaTth, MOXHD
HanuTlk no cceinke hitp://remotexy.com/
ru/help/start/arduino-hc05/. Ewe opvn
BAPWAHT nNynbTa € WCNONB3OBAHWEM
axoncTuka ¢ G-ceHcopom n3obpaxeH Ha
puc. 10. PoboTom MOXHO yNpaBnaTh,
HAKNOHAA CcMmapTdoH B rOpu3oHTanbHOW
nnockocTu. Ckety ynpasnesus kBagpono-
Aom AN\ 3Toro sapmnanta — d16.

Ans 6onee ycroiyueon paboTel moay-
na Bluetooth xenatensHO NMuTath NA3TY
Arduino Uno, ncnonek3ys ee coDCTEEeHHbINA
crabunuaartop. [Ans 3aToro AOCTATOYMHO
COBAVHATEL 88 BbIBOA VIN C BhiKNDYaTENEM
SA1, OTKNYMB OT Beixona ctabunuaaTopa
DA1 eeBOA 5V Arduino Uno.

Ot pegaxuymmw. Crerur fom Arduino Uno
SIEMOHCTRELIHONMEBE LHITHER, BTG T DL YR)-
wwe ,"]--fﬁi'.”!i-' VETRDOMCTED, HAXOQORTCH RO
anpecy http://fp.radio.ru/pub/2018/08/
robot3.zip na vaiuresm FTP-cepappe
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HacTORLIEe BPEMA LWWPOKO pacnpo-

CTpaHeHs manorabaputHee Ha-
CTONBHLIE PAaWMONPUEMHWKW C 4acamm,
obecneyuBanLuMe Kak npuem paguocTaH-
umii B YKB-auana3oHe, Tak 1 nHanKauMo
TEKYLWEro BpeéMeHW C0 BCTPOEHHbLIM
ByamnbHukoM. HEKOTOPBLIE M3 HUX UMEIOT
3amMbICNOBATYIO CUCTEMY NMMTAHWUA, N Y HUX
HEe NPeayCMOTPEHO NOAKNKYEHWE
BHeWHero Bnoka nuTadHwa, 4TO
Tpebyer 4acTon 3amMeHsl ransea-
HUYecKux anemMenToRa. Takum oka-
3anca paawonpuwemHuk Chaine
Hifi-Radio GS-53148 (pwmc. 1). ¥
HEr0 CYMMAapHOe Hanpsxedue
nuTaHua — 4.5 B (Tpw ranssaHn-
YECKWX 3INemMeHTa Tunopasmepa
AAA, BKNMOYEHHBLIX nocnenosa-
TenbHO), NpuyémM Yace 3anuTaHbl
OT OAHOr0 anemeHTa, pagmonpm-
EMHUK — OT AByX, @ NOACBETKa
tabno 4acoe — ot Tpex. [lo-
CKONMBKY PAOMONPUEMHNK CTAUMO-
HApHLIA, NWTaTe ero uenecoob-
pa3Ho 0T ManomMoLlHoro CeTesoro
WCTOYHMKA NuTaHwa. Ho waroTaa-
nMBaTe GNOK NWTAHWA Ha OBa WMNK TPW
HanpsxeHwa Heuenecoobpaaxo. Moatomy
Buino peweno nopaboTaTh Cxemy NMTaHKUA
aToro pagquonpueémMHuKa, 3anvTtas ero or
crabunmanposanHoro (S B) sapaagHoro
YCTPOWCTBA COTOBOro TenedoHa,

Cxema popaboTkm nokazaHa Ha pMc. 2,
BHOBb BEEAEHHLIE INEMEHTH BbiAENEHbl
useToM. B aBTOHOMHOM pexXume Hanpraxe-
Hue anemeHToB G1—G3 nocTtynaeT Ha noa-
cBETKY 1 coDCTEEHHO pagMorpUeMHNK
qepea amoabl VD4 v VD5 ¢ maneim nape-
HUeM Hanpaxedws (auwoas Wotkw), a Ha
4acbl — HanpaAmyo ¢ anemexta G3. Wrar-
Has NOACBETKA BKNOYAETCH Ha Henpoaon-
KUTENBHOE BPEMA, ANA 3TOro Hapo kpar-
KOBPEMEHHO Haxartk Ha kHonky "LIGHT™,
nNOCNe BKNDYEeHWA B€ APKOCTL 32 HECKONb-
KO CEKYHA NNaBHO YMEHbLLUAGTCA A0 HYNSA.

Ha 3anHen cTeHke panuonpuemHmka
Bbinog AONOAHWTENLHO YCTAHOBNEHD rHe3-
o XS1 — nwboe wmanorabapuTtHoe,
NOAOWAET, HANpUMEep, rHe3ano Ana ronoe-
Heix TenedoHos. Mpw nogkmoyeHuw 3a-
PAAHOro ycTpowWcTea Hanpaxewwe S5 B
nocTynaer Ha pagaonpuéMHUK 4epea
kpemHnessie anoas VD1 1 VD2 n noatomy
yMEeHblWaeTcA npumepHo oo 3,5B. B
pesynetate awon VDS 3akpeiBaerca, wu
panuonpuemMHIK NMTaeTcA o7 3apRaHoro
YCTPOWCTBA. AHANOrMYHBIA NPOUECcS Npo-
WCXOO4MT U C NUTaHuem noaceeTen. B atom
cny4ae 3axkpbisaercs auon VD4, u nutan-

Pwc. 1

s nhraana
ManorabapmTHOro HacToJ
paagvnonpueémMHUK

Qe

WEee HANPSXEeHWE NOCTYNAaeT Yepes qmMom
VD3. Koxgencarop C1 nonasnaeT BICO-
KOYacTOTHLIE nomexwn, koHaewcatop C2
CraaxmeaeT nNynbCauuy nNUTaKLLero
HanNpPRxXEeHWs,

Ona nocTtosHHOW noaceeTkm Tabno
4acoB U TEM CaMbiM MHAMKALUMKW BKNIOYE-
HWA BHEWHEero ceTeBoro Bnoka nuTaHuA

Bnpoyem, moxHo oboituce w Oes
aononHuTENsHOro ceetogmoga HL1, a
4ToOL WwTaTHLK ceetoauwon LED ceetwn
NOCTOAHHO, HAaAo YCTAHOBWTbL pe3ncTop
R4, noabopkoW KOTOPOro yCcTaHaenveanT
Kenaemy SpKocTe noacseTkn, Ho 8 atom
cnyuyae oHa Gynert BknioYeHa NOCTORHHO, B
TOM HUCNE W NPWU ABTOHOMHOM NMUTaHWK,
4TO Heuenecoobpaino. Haxatue Ha KkHon-
Ky "LIGHT" B8 atom cny4ae HW4ero He
MamerHnT. YTobwl nogceeTka Beina BKN-e-
Ha MOCTOAHHO TONBKO NPW NWTaHMKA OT
cetu, a dyskuna kHonkm "LIGHT™ coxpa-
HUNACH NPWU ABTOHOMHOM NUTEHMK, HYXHO
yCcTaHoBuThL 3nementbl VT 1, R2, R3, koto-
pLie BbIAENeHbl CUHUM LUBETOM, a 3N1eMEeH-
7ol R1 v HL1 6yayT He HyxHel. Npu noa-
KNOYEHWA BHEWwHero 0noka nNUTaHsvs
TpadH3anctop VI1 OTKpOeTcA M wWwTaTHas
NOACEBETKA BKNKOYATCH,

[MpyMeHeHbs pPEe3nCTOpPbI
MNT, C2-23, xoHaeHcarop
Cl1 — kepamuyeckmnit wunw
nAéHo4Held, C2 — okcua-
Hbil, anoabl KA522B moxHO
3aMeHnTh AWOAAMW CEepuiA
KA521, KA522, KIO503,
1N4007, TpanancTop — nio-
Boi na cepwnia KT312, KT315,
KT3102. Ecnn B Hanuumn
eCTh Apocceny MHAOYKTWB-
HoCTeo  100...1000 mklH,
pacCy1vTaHHble Ha TOK 00
200 mA, and yMEeHbLIEHWS
BAVAHWA NOMEX, NOCTYNnaw-
LWMX OT CeTH, nux yctaHasnn-
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OONoONHUTENBHO BBeAeH ceetoguon HL1.
Mockonbky UBET WTAaTHOW NOACBETEM
CUHUIA U HE O4YeHb NPUATHLLA, Dbl Npume-
HéH ceeTtonwon ARL-4853PGC-1,8¢cd no-
BbLILWEHHON APKOCTWU 3enEHOr0 CBeYeHWn.,
Kak v WwraTHbW cBeToaMon NOOCBETKM,
HOBbLIA YCTaHOBMEH BNAOTHYIO K BokoBOW
rpadn Tabno, HO € APYron CTOPOHBLL. Y
HEro LWWPOKWA Yyron Uany4YeHnsa, noatomy
oH obecnevnBaeT pasHOMEpPHOE OCBeLule-
Hwe. Ana dwukcaumn ceeToaguwoga w
MCKNIDYEHWA NPOHWKHOBEHWA CBeTa B
pasHsie CTOPOHLI OH 3anvUT YepHLIM Tep-
Mokneem. MoxHO NpUMEHWTE MHOW CBE-
TOQMOMO, CXOXMA NO NapamMeTpam, Ho apy-
roro UBeTa CBeYeHus,

BAIOT B Kax /bl NPOBOL NUTaHWs nocne
rHeaga XS1. MoHTax BCEX 3NeMeHToB —
HaBeCHOW, WX MOXHO YCTaHOBWTb Ha
BuhiBOgax HatapeHoro oTceka 1M Ha 3an-
HEW CTeHKe Kopnyca, a 3aTem 3aKpenuTb
TEpMOKneem.

Kak npw nutaHum o1 Darapen, Tak w
ApPW NOAKNIOYEHWK BHELWHEro MCTOMHWKE
MATAHWA Ha Yack! NOCTYNAaeT HanpaxXxeHue
c anemenTa G3, yTo 1 obecneynBaeT mx
6ecnepebonHyio paboty. Ecnn HeT He-
obxoAMMOCTN B WTATHON NOACBETKE W
paboTe paaronpuemHuka 8 asTOHOMHOM
pexume, T. e. bea ceresoro Bnoka nwuta-
HMa, anemeHTsl G1 v G2 B BaTtaperHbli
OTCEK He YyCTaHaBNMBAKT,

SOV VA 2
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"BrtOopas XXu3Hb AOMAaLUHEW
pPpaanOTPaAHCAALNOHHOMN

cetTun

I. CEPFTEWYMK, r. PocroB-Ha-LfoHy

| J oBONnbHO BONLWYIO YACTE BpEME-

J.],Hu NMPUXOLAWUTCRA HAXOAWTBLCH Ha
KyXHE, a ecnn oHa HeBenuka, 170 B
HE HeT mecTa AnA Tenesnaopa. Ho
MHOrga Xo4veTcA nocnywats nwbn-
MYID MY3bIKY, NeKUMIO UNK 3BYKOBYIO
KHUrY. ¥ Hac B ropoae nposogHoe
BewaHve yxe nasHo He paboTaer.
MOXHO, KOHEYHD, BOCNONB30BATLCH
pPanuonpueEMHUKOM, HO TONbBKO C
ananasoHom YKB, noCkoneky sewa-
Hue 8 guana3onax B n CB npakrti-
4ecku npekpartunoce. MOXHO nNpw-
MEHWMTE W EKOMNOBKOTER (Y MEHSR
HOYTOYK), nNOCKONbKY NO CeTn
MHTEpHET BO3MOXHO MNPUHUMAaTHL
cambie pa3Hoobpa3Hbie MHTEpPEeCHbLIe
nporpaMmbl ayouwo- 1M BUOeOoNnpo-
rpammel. Ho HoyTOyk OOBIMHO HaxO-
OUTCA B KOMHATE W NepemMeLlLate ero
Heuenecoobpaino. Bknw4ath B KOM-
HaTe akTueHbie AC Ha NONHYIO MOLL-
HOCTh — TOXE He BbIX0A.

NMoatomy ans nepepnadw curHana
oT HOyTOYKa BGLIN0 pewerdo wenonb-
30BaTek YueneslWyKy B KBapTupe
paguoBeLllaTeNnLHYID NPOBOAKY, Bbi-
NONHEHHYI0 NpoBoAOM "nanwa” o06-
lwen gnuHoW okono 15 m. B kavyecTee
aKyCTU4YECKOW CUCTEMbl Ha KyxHe
NPUMEHEH O0DOBIMHBIA  NPOBOAHON
paguoTpPaHCNALMOHHBIA TPOMKOro-
BOpUTENb (KOTOPLIA AONTOEe Bpems
bwin HEe BocTpeboBaH) HA HOMWHANL-
Hoe Hanpsxewwe 30 B. Ho pns
cornacoeaHuwa HoyTtbyka w nposoa-
HOro rpomMmkorosopurTens notpedbo-
BANCA YCWNWUTENb, KOTOPLIA Obin
cobpaH Ha OOHOM TpaH3UCTORE W
noBsilanwem Tpanchopmarope.
Cxema ycwunuTena nokasadHa Ha
pucyHke. Curnvan c rtenedoHHOro
Beixoga HOyTOyka nocrynaer Ha
rte3no XP1, curHans negoro 1 npa-
BOro KkaHanose (ecnw curHan crepeo-
GHOHUYECKWIA) CYMMNPYIOTCSH C NOMO-
weio peancropos R1 u R2. 3arem
OHKM MNOCTYNAKT HA YCUNUTENbBHLIA
Kackan Ha cocraBHOM Tpad3aucTope
VT1. OH pabotaer B knacce A, ero
pexXmMmM YCTAHOBNEH € NOMOLWLKD
peanctopa R3. B konnexkrtopHyio
Uernb TPaH3ucTopa BKAKYEH NOBbI-
wawwun TpanchopmaTtop T1, Bbi-
XOOHOW CUrHan KOToporo Yepea npo-
BOAHYIO CE€Te NOCTYNaeT Ha rpomMko-
roBOpUTENS.

MpumeHensl peancTopsl MIJIT,
C2-23, kOHpeHCcAaToOpPbl — MMNOPTHBLIE,

TpaHchopmaTop TBK-110J1IM,
Yeunutenes 6uin cobpad "Ha crkopylo
PYKY" Ha OTpe3ke KapToHa C npume-
HEHWEM NPOBOAHOINO MOHTaxXa W
NOMELLEH B YNaKoBKY OT CBETOANOL-
HOW namnel. TpaH3wWCcTOp yCTaHOBNEH
Ha TENAOOTBOA NNOWAALID HECKONb-
KO KBagpaTHbiX cadTumeTpos. Ero
nnowans MoxHo nogobpate 3kcne-
pUuMeHTaneHo, 4Tobbl TEMNepartypa
KOpNyca TpaH3ucTopa He Npeésbilia-
na 50 "C. Bce coeguHuTENbHBbIE NPO-
BOOAA — HE 3KkpaHnpoBaHHbie. Ana nx
NOAKNKDYEHWA NPUMEHEHLI BUHTOBLIE
KnemmHukn, MCToMHUK nuTaHua —
3apRaaHoe YCTPOWCTBO COTOBOro
Tenedona. XP1 — tenedoHHbIA CTE-
peodoHnyeckuin wtekep. Hapno npo-
cneantk, 4Tobbl KBAPTUPHAN NPO-
BOAHaA ceTk Obina oTknw4yeHa oT
OAOMOBOMW, MHAYEe TPAaHCNAUWA NonaeT
Ha BECb A0OM,
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Mopbopkon peauctopa R3 ycra-
HABMMUBAKDT TOK KONNEKTOpa TpaHan-
ctopa B whutepsane 30...40 % ot
MakcumanbHo AO0NYCTUMOro TOkKa
MCTOYHKMKA NUTaAHKUA. YpoBeHb Bl-
xonHoro curHana Hoytbyka ycranas-
nMeawT tTakmm, 4TobBel Ha BbiIxoae
yecunutens GObina makcumMmanbHan
HEWCKAXEHHAA MOLWHOCTbL. Xena-
eMYI0 TPOMKOCTE TPOMKOroBoOpUTe-
NA YCTAHABNMBAKT €ro wWraTHbIM
perynaTopom. WMHorpa Bmisaer, 4T0
npwW BKNIOYEHUKW HOYTDOYKa KU ycwunu-
Tenss MNPOCNYWMUBAKTCH XpPUNnbl W
ceteson ¢OH, HO BCE 23TO yCTpa-
HAETCH, ECNK BbIHYTL U 3aTem CHOoBa
BCTABUTL WTekep B8 HOyTOykK.
HecMoTpA Ha HE COBCeM ICcTeTU4e-
CKWiA BUuAa, yctpowncteo Ge3oTkasHo
paboTtaeT nonTopa roaa. L

|| | CTBEHHOW OUEHKW

| lgaHsl B cneayiouwem
l XypHana.

BUKTOpPUHA

C. POMUK, r. YepHuros,
Ykpaunna

(Dﬂrnﬂarunun hopMupyIoT
ANEKTPWYECKWE CUrHans! noa
aencremem BMAMMOro ceeTta c anuv-
HOW BonHol 400...750 HMm  Kan
wHGpakpacHoro (MK) uany4yeHuns C
onnHOW BonHkl 750...1000 M. B mx
KA4YECTBE WCNONb3YINT HYBCTBMU-
TENbHLIE K CBETY (0 4eM roBoput
npucraska ¢oro) npubopbl —
doTopeancTope, GOoTOANOA W

l. MOTOTPAH3NCTOPL!, 8 TAKXEe WHTer-

panbHble MUKPOCXEMbI, B KOTOpPbIE
OHW BCTROEHI,
Hrjﬂhllll]'-lﬁ{ﬂ GQOoTOAATYMKN KaK
K UWWDPOBLIM, TAK W K aHano-
roBeIM BXOAAM MWKPOKOHTpONNe-
poe. B nepBOmMm cny4yae Hanu4ue
CBeTa pervcTpupyioT Nno NpUHLLKMNY
"ectb/HeT". Bo BTopom, 0CODEHHO
ECN B MUKPOKOHTPONNEpe ecCTb
BCTPOBHHBIM aHanoro-undpoeom

|| | npeobpazosatens (ALM), nossns-

ETCH BO3MOXHOCTE TOMHOM KONW4e-
YPOBHSI OCBE-
WEHHOCTHA U 8ro naMmeHernin. Muk-
pocxemel ¢ oToparimkamm obbIy-
HO COoAepxart yClnnienn mx CUIrHa-

|| nos, a Takxe AeMOAYNATOPLI Nepe-

AagaeMon ¢ nomoulblo MK-curHa-

||| nos UHpopMaunm

B

Tabnuuye nNpuBeaeHsl paznuy-
Hblg CXemMbl noaKnoYyeHns
hoTOAATYMKOB K MUKPOKOHTPONNE-
pam obulero HaaHaveHus U BONpo-

| | Chl, Ha Kax bl M3 KOTOPLIX Npeano-

XEHO No asa orteerta, obo3Ha4veH-
Hbix Wndpamm 0 1 1, N3 HAX TONBKO

| loavH npasuneHbill. BeiBbpae npa-

| | BUNbHbIE, NO Bawemy MHEHWIO,

1 OTBETbl, MX HYXHOD 3ancartk Nocne-

aoBarensHo B Nopsgke HOMEpos
CXeM B OAAHY CTPOKY Cnesa Hanpaso
Monyuntca 16-paspsaHoe ABOWY-
Hoe uucno. fdanee npeobpaayate

BCE BOMNPOCHI nNpaswibHbie, Nony-
yutca 4277 1.

1 ero 8 AecATU4HOe. Echn oTBEThI HA
|

! Or pegaxkuyumn. (pasnibHeie

| OTBETHI U MOACHEHWA K HiuM OyayT
HOMepe
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Kak HIMEHATCR HanpaMedpe Ha
hovopeancTope H2 npw ero 3a-
TEMMEHRU 7

@

K sxogy
MREDOKOHTR.

0 — yMEHLWKTER;
| — yBE&NUUUTCH

R1
PDV-PE003

K Bxogy
MAKPOKOHTD

M3 kaxora marepuana waro-
ToRMes (poropeaucrop R17?

0 — cynethuna xanmus Cds,
1 — cynbata kansuyws CasS0,

K nuHane nopra
MUKPOKOKTP

. C1
[ 10n

MonmHo nv © NOMOLULLKE WaoBpamén-
HOMD yana WaMepHTh OCRBUEHHOGTE

toropeancropa?

0 — mer,
1—ana

® XE
/IR
1k
K exony
N MHEDOROHTD
VT
KDTO0030

Kak MamMesuTcs uYyBCTBUTENBHOCTE
A3TUMKE C yBefW4eHWem conpo-
THBNEHKR peanctopa Ao 75 xOm?

0 — yeenuyures,
1 — yM@HBLUWTCH

®

N

K Bhixogy
MAKPOKOHTD
vT1
TEMTG200FX01

K sxony
MAKPOROHTR

K1
22k

Karkol normyeckmih yposesk clrHa-

na Ha xonnexTope QOTOTRaHIK-
CTCPAa BLIKMKYNAT gaTdyuk?

0 — HMIEAR;
| — BLICOKUR

@ VD1 BPW34

N

Kaxod onTumancHwik ANA pac-
WHPEHWA YYBCTBMTENLHOW 30HRI

YrOn pPAIBopoTa  ONTUNECHMX
ccel 3Tux Doroawogoe?

0 — 907,

1—130°

UTO UMATHRYIOT HEMATHEM HE KHONKY
SB1?

0 — 3aTeHenve oToAROAS,
1— ocpewenne oTogmona

Ana sero Hymes konaewcarop C17

0 — YEENWUUBAET HANPAMEHWE HA
Aarauee;
1 — cMamUBaET NYNLCILIM

Byaet nu pabotarte oToONpUEMHKE
B1 nocne B3aMMHOR NEpECTaHOBKW
pesucTopoe R u B2

0 — HeT;
| —[fa

K
Tl prton L5

31 +58

MpUMET N STOT QOTONPUEMHIK
MH-curHanel ¢ 4acToTon moagy-
nagwe 36 klfy?

Koraa caeroguog HL1 Syner axmo-
qeH?

0 — 8 otcyTcTEMe MK-nocunoK;
1 — B0 Bpemsa npuesa MK-nocenok

R247 k

Lng yero npeaHasHayeH pesucrop
R27

0 — cUMMETPWPYET Harpyary o-
TOTpaHiInucTopa,;

1 — OFfpaHMJuMB3ET HANPANEHWE Ha
exoae ALIN

CBETOMYBCTEMTENEHOCTL KAKOID K3
naTyuKos Bolue?

0 — ofiwHakoea;
1—VT2R1

UTO HANWECATL Ha NaMenu Npu-

Gopa y nepeMes=0Oro peawcropa
R17?

0 — "Topor rpyGo”,
1 — "Nopor TouHo”

YTO MamewuT yhanewwe peauctopa
R1?

0 = yNYHIWKAT YYBCTRUTENEHOCT b,
1 — yXyALWUT NOMEXOYCTOMYMBOCTD

: K nunnAM nopra
I MUKDOKOWT

B xarowt opme wnHpOopMaUMR ©
aatumxka B1 noctynaer 8 mumkpo-

KoHTRoNnep?

0 — |8 aHanorosou,
1 — B Ynposow

S

8102 '8 5N OMIlvd
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npeanaraemMol BHMMaHuio yaTaTenem

CTaTbe pacCcMOTPEH BapuaHT npume-
HEHWA BRIBOAA 5 TanMmepa ANA co3faHua
LUMPOTHO-UMMYNLCHOTO moaynaTopa. Pa-
Hee B ctartke [1] Beinn paccMmoTpeHb! Bo3-
MOXHOCTHW  ynpasneHua 4YactotoMm w
CKBaXHOCTLIO BhIXOAHBLIX MMMYNLCOEB Tawn-
Mepa. 3asucumocTe koadduurnenTa 3a-

*
L 2

pe | i v b
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H. CMHMOB, r. Pesga Ceepgnosckoun obn.

L

NpyM HEeNnoAKNW4YEeHHOM BoiBoae S —
20 mkc.

QY DA2 cnyxuT nosToputTenem
HANPAXEHWA, CHUMAEEMOro ¢ OBWXKa

nepemenHoro peauwcrtopa R3. C ewixopna
NOBTOPUTENR OHO NOCTyNaeT Ha BuBoA 5
Tanmepa DA3. MuHumaneHOe Hanpaxe-
HWE Ha BeiXxoae npumeHenHoro QY —

Puc. 2

NONHEHWA OT YNPaBnROWEero Hanpsaxe-
HWA, NOKa3aHHYIO Ha pyC. 3 B YNOMAHYTOW
cratbe, OLINO peweHo WCNonL30BaTh B
reHeparope c WM.

Cxema reHepatopa noka3aHa Ha
puc. 1. B Hém Ha Taiimepe DA nocTpoeH
3afanwmin reHeparTop, UMnNyneCel KOTO-
poro anutensHocTeo 0,5 mkc, cnegya c
Jacroton 25 kl'u, 3anyckawT oaHoswbpa-
Top Ha Taimepe DA3. [OnutensHOCTb
UMMNYNLCOB Ha Beixoge ogHoswbpartopa

Pwe. 1

Puc. 3

okono 2 B. lNpw HanpaxeHnn Ha BelBOE
5012 ao 13 B aAnwtenbHOCTL MMNYNbCa
nameHReTcA ot 2,5 no 37 mkc (8 14,8 pa-
3a). Ecnu nanpsaxenwe bonee 13 B, pa-
Bbora oadHoswbpatopa  CTaHOBWTCH
HEYCTOWYMBOK.

Peanctop R4 aawmwaer TokonpoBo-
OSWWIA CNOM NepemMeHHoro peancTopa ot
NOBPEXOEHWA B CNYyYae 3aMbiKaHWA BbIBO-
na 3 OY c obwmm nposoaom. Bein B MOER
NpaKTUKe W TakoW cnyksan. Ecnw B obec-

MNEYEHWW HWAKOro BLIXOAHOND CONPOTUAE-
NeHWs UCToOYHKA YyNpasnawero ranmMe-
POM CUrHana HeT HyXabl, ynpasnsiowee
HaNPAXEHUE MOXHO NogaBaTs Ha BuiBog 5
taimepa DA3 w HenocpeaCcTBEHHO C
OBMXKa NepemMeHHoro peancropa.

Paccmarpuaaemslil MOOQYNATOP MOXHO
NPUMEHUTE, Hanpumep, B obBpartHoxono-
BOM npeobpa3oBarene HaNpPAXeHWA,
MoHaTHO, 4TO B 3TOM cny4ae cxema 06-
pacTeT nobaBo4HEIMK OeTanAMK 1 CBA3A-
M. HanomHIO pacuyéTHele GopmMynel,

MNepwog nNOBTOPEHMA  WMNYNLCOB
3afanwero reLeparopa

T, =07 (2 R2+R1) C1.

AnuTtensHOCTE MMNyNeCa oaHosubpa-
TOpa, KOraa BLIBOA 5 HEe NOAKMIOYEHN,

T,=11 RS C2.

OnuTensHoCcTs uMnynsca ogHosubpa-
Topa npy Hanpsxedun nuradna U W

AT

YyNpasnsoWemM HanpaxeHns Ha BeiBoae 5
U

¥
i

! u
T,=R5 C2 Inj ——
% I u

i s 3

ynp J

Ocumnnorpammel CMrHanos Ha BbiXO-
pax 1 (3enedbie) n 2 (xentuie) reHeparopa
CHATLHI NPW YNPasnAioWemM HaNpPaxXeHun
2B (puec. 2) w 10B (puc. 3). B obownx
cny4anx CKOpPOCTh passepTEu
10 mkc/pen., a koaduumeHT oTknoHe-
HWA no eeptukann — 10 B/aen. B nasect-
HOoW kHure [2] Ha c. 305 Hanucano, 4TO
"mHTEerpansHas cxema 555, kak m apyrue
TanMepsl, co3paet mowHyo (=150 mA)
TOKOBYID MOMEXY B LENnW NUTaHWR BO
BPEMA Kaxaoro NepexnioveHna BuIX0AHO-

ro curHana”. B atom moxHo ybepguThes,
paccMaTpvBan NpuBEoEHHBIE OCUMNNo-
Fpammii.

NATEPATYPA

1. Qonrmia A. Mcnone3oBaHue BwBoaa 5
Tammepa NESS5. — Pagmo, 2017, Ne 3, c. 25, 26

2. Xopoauuy M., Xunn Y. Nckyccrao cxemo-
Texuukn. MNep. c anwrn. Map. 2-e. — M.; BMHOM,
2014,
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MoANUCHLIE MHAEKCHI XKYPHANA MO KaTaNOoraM: s,
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Ccbinku ¢ QR-kogom Befl

HABOPbl XYPHANA "PAOWNO"

CroumocTs Habopa Bbl CmOXete y3HaTbh, NOCETUB CTPAHUYKY
http:/ /kits.radio.ru wan nossonus no tenecony +7 (495) 607-77-28.
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O#, Baw xxypHan sawndposan!

YUTO NpOM3OLWINIO C MOUM XYpHanom?

qﬂpﬂ: TP AHA CTOMMOCTSE

BeipacTer

Ocranoce spemenn: Cratbu, OGSUpb'I, TECTbl U APpyrne marepuaribl
KRt A XypHana 6binu 3awmndposanbl. [ns pacwmgpoBku
zannarturte BbiKyn!

Yepea nepenwo KypHan

CropwuTY

Ocrvanoces BpeEMEHN!

NMpuwnure Ham GuTkomnHos Ha cymmy 18 000 py6bnen no agpecy:

N

% Dr.WEB®

¢ 1992 ropna

LLUNDPOBANTbLLUVKW — BEJJA COBPEMEHHbIX KOMIBbIOTEPOB.
Cnbiwanu npo WannaCry™?

* BoHHaKpan, BpeoHOCHas KOMNBIOTEPHAaA NporpaMmma

Dr.Web Security Space:
3aWnTnT MK OT WKndpoBanbLMKOB
% He NponycTuUT ApYyrme NHTepPHeT-yrpo3b
= OecnnaTtHo 3aWmTLT Android-yCTponcTeo

" [OMPOBOBATL >

(3 mecsiLa 6ecnnaTHo)

https://download.drweb.ru/security _space/
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