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YL-OM CONTEST 2018 — uroru

(CcM. cTaTblo Ha c. 49)

Buktopua Xap4yeHko — nobegutens B
rpynne "YL pagwoctaHuumM C¢ ogHUM
oneparopom”.

Nuanpa bepawkyn (KkonnekTuBHas pagwuo-
1 ctaHuma UNBLWZ cpegHei wkonsl Ne 11
Vo r. KoctaHain, KaszaxctaHd) — nepBoe MecTo B

3 rpynne "YL paauocTtaHuMu ¢ HECKONbKUMMK
oneparopamn”.
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AunbHa3s KywekoBa (KkonnekTuBHas paguoctad-
una UNBLWZ cpeaHen wkonsl Ne 11 r. KoctaHaw,
KasaxcraH) — nepsoe mecto srpynne "YL pagwo-
CTaHLUWUKU C HECKONbLKUMKW onepaTopamu’.
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Asikad CanuMmoBa (KONnNekTuBHas paanocTtaHuus
UNBLWZ cpegHein wkonel Ne 11 r. Kocranan,
KasaxcraH) — nepsoe mecto B rpynne "YL paawvo-
CTaHUMKW C HEeCKoNbKUMKW onepartopamu”.
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epMOBO3AYLUHbIE
nasiJibHbleCTaHLun

MowHocTte 300 Bt

* lluchpoBas uHgukayua

* TemnepartypHbIn
Ananasox 100..500 °C

* MukponpoueccopHoe ynpasnexue

® becWETOYHbIA BEHTHNATOP

e CeepxObICTPbIA Harpes

——

ASE-4509

MoHTaxHblelnasanbHblelcTaHUun

AKTAKOM
3 YouTube

W @aktakom
* KoMnakTHble pasmepsi

* Nlwanason remnepatyp ot 100 go 480 °C
* Kepamu4yeckui Harpesartenb i
* HU3K0BONbTHBIA NAANLHUK i '

* MowHocTs nasnbHuka go 60 Bt (=,

* 3 npefycTaHOBNEHHbIE TEMNEPaTYpbI
(ASE-1115)

[IeMOHTaXHbIe
nasfbHblelCTaHLUun

¢ )XXK-aucnne# c noacBeTKou

S

* CEeHCOpHOE ynpaBnexue y

e TemneparypHblif AHana3ox ey -
160..480 °C %

 MOLHOCTb NAsNbHUKA/CTAHLKN @ 0.5

- 90 Br/150 Br

o HanpskeHue NUTaHWA nasnbhuka 24B & S

* IproHOMMYHbIA A3 aiH

MHorothyHKLMOHaNbHbIE

* 3 KaHana: MOHTaX, IEMOHTAX, NanKa ropsa4YMM BO3QyXOM
¢ MowHocte go 1100 B

* TepMOBO3QYLLHbIA NAANBHUK:
remn. Harpesa o 500 °C / notox ao 120 n/Muu

¢ HU3KOBONLT. MOHTAXHbIA NasnbHUK (fo 480 °C)
* [leMOHTaXHbIH BaKyyMHbIi nasnshuk (no 480 °C)

2

* 5ONbLIOH BLIGOP HAKOHEYHWKOB
ANA BCeX BUAOB nnar

* YnobHoe ynpasnexue

«MPHUT=: Mocxea, 115211,
Tenedou/cparc: (495) 344-97-65,

Kawwupcroe wocce, aom 57, kopnyc 5
Tenedon: (495) 781-79-97, E-mail: int @ irit.ru

nasnbHblelCTaHLWN

® 2 KaHana B 1 xopnyce (MOHTaX/AeMOHTaX)
e Luchposoe ynpasnenue

e Jlea nBorHbIX XK-aucnnen

* TemnepatypHbii auana3ol 160..480 °C

* HU3KOBONLTHLIE NaANbHUKK 24 B

¢ MowHOCTL NAANbHUKOB (MOHTAX/1EMOHTAX)
60/80 Br

¢ Makc. notpebnaemasn MOLHOCTD
210 Br

e KoMnakTHbIil kopnyc *

Ewe Gonsuwe (> SULLILITITILY]
Aana Bac wa canre www.irit.ru

- NPOMbILLNEHHAR Mebensk

- AHTHCTaTHYECKHE KPpecna u cTynsn
- BECTeHeBbIe CBETHNILHHKMN

- PAAHOMOHTANXHBIR HHCTDYMEHT ...

i npases fias i
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HA KHWXXHOW NONKE (c. 18). OBMEH ONbITOM (c. 30).
NOCKA PEKJTAMHBIX OBbAB/IEHWUM (c. 1, 3, 4, 12, 30, 35, 36, 43, 56, 4-5 c. o6noxkm).

Ha naweit obnoxke. Kypuan "Paguo” HarpaxaeH megansio nmenn 3. T. KpeHkens, yupexagHHon HaunoHanbHon
Akanemuei nccneaosaHuil v OTKPLITUIA "Pycckuid nyTelecTBEHHNK .

I-IHTAﬁTE MUKPOKOMIbIOTEPbI CEPUU RASPBERRY
ABTOMAT O0J19 AKBAPUYMA

3 LWL LY L B oo rPAMMUPYEMBIN TAUMEP
(01D 204 POBOT-KBAAPONOA

Tupax xypHana «Paguwo» N2 6 caan gnsa pacceinku nognucuukam 04.06.2018 r.
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Mapnaérca c 1924 ropna
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A MACCOBbIA
A EXEMECRYHbIH
HAYYHO-TEXHUYECKWA

NKYPHAN

“FAAMOAMEMTEN:"—"PRAANOSEONT" —-"PAaun”

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

YYPEOAWUTENb M M3OATENL: 3A0 «XYPHAN «PAONO=»
JapervcTpuposad MUHWCTEPCTBOM Nevarm U uudopmaumm PO 01 mona 1992 1
PeruncTpaumoHHbii NI Ne @CT77-50754

Fmasuwid pepnaxTop B. K. YYOHOB

PepakuWwoHHaa KONNErva:;

A.B. NMONBILWKO, A. C. XYPABJNEB, A. H. KOPOTOHOLUKO,
K. B. MYCATORB, 1. A. HEMAERB (3am. rn. penaxtopa),

n. B. MUXANEBCKMWA, C. N. MMIWWEHKOB, O, A. PA3WH

Buinyckarowme pegakropel: C. H. TMWBEWH, A. C. 01T
O6noxka: B. M. MYCHHAKA

BépcTxa: E. A. TEPACMMOEBA

Koppextop: T. A. BACUILEBA

Aapec pegaxummn: 107045, Mockea, Cenmeépcros nep., 10, ctp. 1
Ten.: (495) 607-31-18, Daxc: (495) 608-77-13

E-mail: ref@radio.ru

Mpynna pabotel ¢ nucemamu — (495) 607-08-48

Otnen pexname — (485) 607-31-18; e-mail; advert@radio.ru
PacnpocrtpaHenne — (495) 608-81-79; e-mail: sale@radio.ru
NMoanucka » npoaaxa — (495) 607-77-28

Byxrantepua — (495) 607-8/7-39

Hawum nnarexHsle PeKBU3nTbI:

nonyyarens — 3A0 "Xypxan "Pagwo”, MHH 7708023424,
p/oy. 40702810438080103159

Bank nonysatena — MNAQ Coepbank r. Mockea

xopp. cyér 30101810400000000225 BUK 044525225

Nognucano k nevary 20.06.2018 r. Popmar 60<84 1/8. Nevare odceTHan.

Ob6vem B dna. ney. n., 4 Gym. n., 10,5 y4.-nan. n.
B po3HWUy — LEeHa gorosopHan

NognucHO® MHABKEC:

no karanory «Pocnesarn» — 70772,

no O6ueaMHEHHOMY kaTanory «[pecca Poccume — B9032;

no karanory Poccuwackon npecco NOYTA POCCUA — 61972,

3a copepxadme pexnaMmHoro obbRBNEHWA OTBRTCTEEHHOCTL HECET
pexnamMofanenb.

3a OPUrMHANBHOCTL W COAEPXAHNE CTaTb OTBETCTBEHHOCTL HECET aBTop.

Peaakuma HE HeCET OTBETCTBEHHOCTH 38 BO3IMOXHLIE HEMATUBHLIE NOCNENCT-
BUH MCNONe30BAHAR ﬂﬂ}l’ﬁﬂh’lhﬂﬂﬂHHHK Mmarepuanosg, Ho NPpUHUMaeT MEPR!I NO MUC-

KmoseHmo owwbok v oneYaTox

B cnyvae npuéma pyxonucu k nyGnuxkaumn penakuws cTasut ob atom 8 nase-
CTHOCTE aBTOP, n;!H ATOM PeLdELiA NonyYael MCENIDYATENEHDES l1|i'h'!:H.u Hd [l&ill-
NPOCTPaHEHWE NPUHATONO NPOM3BENeHMA, BKMIOHAA ero nyDnukauMin B xypHane
4P&,|!1H{_‘h-, Hd HHTEDHET-CTPaHWLIAX XYDHAND, {:U WK WHEIM ﬂ-ﬁrjﬂ.'.'!ﬂlu'l

Agropcxkoe BOawarpaxgesue (roHopap) BeiNNavvBaeTcA B TEYeHWe OByX
MECHUEeB noCcne IJEF]BL}H rI'I,I'!"_"rJ'IHEEL.I.HH B pa3Mepe, onpegenfesMoM BHYTPEHHHAM
cNpaso4YHNEoM Tapwdos

Mo ucTeyerHnn OOQHOM roaa ¢ MOMEHTa Nepeon NyDNUKauMK aBTop UMeaT

npaed onyGnNUKOBATL ABTOPCKWA BAPWAHT CBOBMND NPOM3BEAEHWA B OPYTOM MEC-
Te Be3 npensapuTensHOr o NMCEMEHHOND COMMAacKua penakLine,

= nepenncey peflaKlny He BCTYNAET p’y’l’.l'JHI'IF'-H HE pELeH3npyYwTCH W HEe BD3-
BPALLAITCH.

© Pagwo ', 1924—2018. Bocnpow3asenenwve Martepuwanos xypHana ~Fagwo-,
MX KOMMEep4Yeckoe UCNoNL30BaHue B MoOoM BUAE, NONHOCTHIO MK YAaCTUYHO,
AONYCKABTCH TONLKD C NMCBMBHHOMD paspeiusHns PeaakumMm

Ornevyataso 8 AD «NONUIMPAQMMECKMWN KOMNNEKC «3KCTPA M,
143400, Mockoeckan 0bn., KpacHoropckwid p-1, a/m «bantuas=, 23 km
Jax, 18-06-00134

KoMneTEpHAn CeTh PeLAKLUWW _

wypHana «Pagwos HaXoQWTCR NOR

sawmton DrWeb — antuenpycisx  BecnnaTHbin HOMEp
NpoayxTos poccMickoro paspabor- cnyxBsi NoaaepXKM
YWKa CPeACTE WHEOPMALUMOHHONW & P

'EE!MII!HEL'I'II — KOMMNa MMM

s[loxvop Bebe. 2 R

MH®OPMALIMOHHAA NOAOEPXKA — KOMMNAHWUA «PUHET»

PRINET W

Internet Service Provider

Teneghon: (495) 981-4571
®axc: (495) 783-9181
E-mail: info@rinet.ru

Caiim: http://www.rinet.net

Bna,uuMHp ®Opuapuxosny Meicrep poamncs 28 anpens
1921 r., o6pasosarHne — cpegHerexHnyeckoe (B 1958 r.
OKOHYMN MOCKOBCKMIA INEKTDOMEXAHUYECKUIA TEXHUKYM ),

YyactHuk BoWHbl ¢ Hnoxvwen: 11-11 oTgensHbLA Mok CBA3M,
BNOCNEACTBHN NepeuMeHoBaHHbin B 19-it oTaensHeld Xap-
OuHCkmMiA nonk ceaau 1-1 KpacHosnamenHou apmum 1-ro ane-
HesocTovYHoro ¢ponta. fo Bonuel pabotan mnaguwum
paguooneparopoM, TEXHMKOM-0NeparopoM paguoctTaHuymm
Ne 11 5-ro orgenenHuns 2-ro Cneuyorpena HKBL CCCP.
3akoHymun cnyxBy B 38aHnm nonkosHuka. B 1987 r. Bein ysoneH
C BOEBHHOW cnyx0bl N0 BO3pacTty, HO npofonxan paborare 8
pPaguoOKOHTppasseqke no BONMLHOMY HanuMy UHXeHepoMm 1-i
Kareropyy BnaAoTe 40 nAocnenHnx OHEeW CBOer XHW3HK
(13.04.1999 r.). Mpn 3TOM, HECMOTPA Ha CONUAOHLIA BO3PACT,
KaXbIA NeHb paHbLue APYrtx Npuxoamn u NOcneaHumM yxoamn
co cnyx6sl, perynapHo Ao0WBAACL 3HAYUTENbHBIX YCNEexos B
aHanuTuieckon pabore.

MovérHed paanct CCCP. Harpaxnén opaeHamu KpacHoro
3namenn, KpacHon 3sesgol (asaxasl), 3nak [llovyéra wu
13 meganamm.

b b *

3anoMHUNCA OAWMH W3 AHelr cepeavHbl nexkabpa 1938 r.
NOCNE OKOH4YaHWA KypCoOB TEeXHWKOB-pagwoonepartopoe 2-ro
Cneuovaena HKBA, CCCP. B 17.00 s 3acTynun Ha MOE nepsoe
Goeeoe AexypCTBO Ha NOCTY paauoHabnoaeHws, Yepes 4ac, 8
18.00, Ha sonue 18,1 mertpa cnoilwy Nepegayy asToMarom: vy
de rst zhc?". Coobwmn HavanbHWUKY CMeHbl TOB. Tapacosy
Ceprewn Cepreeeunyy — 0Ka3anocCs, 4T0 5 BbIABUN HOBbIW BbI30B
BepnuHckOro paguoueHTpa repmMaHCKOW pa3segku Ha
HEM3BECTHOW paHee yacroTre.

g L3 o

B oavH n3 gHewn neta 1939 r. mHe nopy4unu paboTty Ha nocTy
paapaboTkn paauoceTi repmaHckon passenkw. bepnuHckwia
pajMoueHTp ABa pa3a B AeHb — B 12.00 v 22.00 — nposoawn
paguocBA3n NOBEPOYMHOro xapakrepa C KOppecnoHOAeHTOM B
Mockee. Pabora Benacb Kmo4yom, HO C 0CoObIM MEeToA0M Mac-
KWPOBKW. BbLI3OB HA4YMHAN UEHTP KOPOTKUM “HaxaTwem™,
KoppecnoHgeHT OTBEeYan Tem Xe HaxXarvem ANUTENLHOCTBID
BCEero ogHa cexkyHaa. LleHTp noareepxnan CBA3b BbipaXeHWeMm
"ok znn sk”. YacToTel, Ha KOTOPLIX NPOBOAWNACHL CBA3L B [HEB-
Hoe spemsa, Oblnn ycTaHoBnNeHs A0 meHd. BeuyepHwin ceasc
NPUXOOAMNCH Ha BPEMA MOEro AexXypcTea OOovH pa3 B YeTwipe
OHA. Bo BpemMa TpeTbero mMoero Aexypcrtea MHe yaanoch
BbIABWUTb BOMHY, HA KOTOPOW OTBEYaN KOPOTKUM HaXaTwem MOoC-
KOBCKWIA KOppPECNOHOEHT.

#* b L

1 auBaps 1940 . mbl Nepeexany B HoBOe 3paHWe. HoBbiM
0Ka3anoCh BCE: BMECTO NPUEMHMKOB NPAMOTo ycunenus Kyo-4
m Ky6-4M (kOpOTKOBONHOBLIWM, YHWBEpPCanbHbeIW, DaTapenHbLIn)
no cxeme 1-V-2 noSBUNUChL CynepretepovmHHbIe NpUemMHUKN
J1-5 ¢ peymAa Wwkanamu, NporpagyvpoBaHHLIMU B METpax 1 B
kunorepuax. Kaxasii noct 6ein obopynosaH He OAQHWUM, 8 OBYMSA
TaKkMMK NPUEMHMKaAMK,. Kax bl NOCT Men CBOK MHAMBWAYaNL-
HYHO aHTeHHy. lNosBunacek 38yKk03annuCb — B OTAEALHOM Nome-
LWEeHMK DbINK yCTAHOBNEHB! “LWOPUHOGMEHLI™ C 3anNUChI0 Ha KONb-
LEBYID KWHONEHTY NyTEM Hape3aHuA AOPOXEK PEKOPAEPOM.

L L #

Ha4ano 1940 r. Mocr pa3paboTkn aKkTUBHO ASUCTBYIOLER K
pasgersneéHHon paguocetn cneucnyx0 nadckow lMonbwwn
HAXOAWNCA B OTAENLHOK kKabuHe. PAanocen3au B 3TOM ceTn Npo-
BOOWNUCH MEXAY ABYMA Napamv KOppecnoHOaeHToB O4HOBpe-
MeHHOo. Mo moeil npockbe 8 kabuHy Bbina ycTaHoBNeHa aonon-
HUTENBHARA Napa NPMEMHMKOB U caenana ocoban KoMmyTaums
ronoeHeix TenedoHoB. Mocne 3Toro 4 Mor ycnesaTts paborars
3a aeoux! PaguocraHuuu cetn obmeHneanice WG poBaHHON
nHpopmaumnen bonsworo obveéma. CnbIWMMOCTL Obina HEBbI-
COKOR, NO3TOMY, XOTH W C OTOENbLHLIMW NPONyCcKkaMmu, BCE Xxe
yaaeanocb NpuHUMaTte Bce paguorpammbl. lNpwu aTtom, kak
BLISCHWNOCKL NO3Xe, paauooneparopsl Apyrux cmed, paborae-
wue B 0ObIYHOM pexuMme Ha TOM Xe NOCTY, yCnesanu NpuHK-

MaTh MWL OTAENBHbIE paavorpamMMbil.
L L E

B cBfA3u C akTuBM3aumen NeNCTBMA repMaHCcKkon pa3Benkv
Ha NuHMK ceR3n bepnuH—Mockea Ha nocTy Gbino W3aMeHeHo



CTPAHULUbI UCTOPUM
COBETCKOW PAANOKOHTPPA3BEAKMH

PaboTta COTPYAHUKOB
PaANOKOHTppa3Beanku
BO BpeMfA BOUHbLI C AnoHuen

B mae 1945 r. sasepwunnace BonwHa ¢ Nepmannen. Ho gana MmHormnx
congar m o¢pnyepos CoBerckoW apMuM O MOMHOrO OKOHYaHWUA
BOMHLI Bbino ewé ganeko — Mx nyTe nexan Ha JflanbHUA BOCTOK.
ArpeccusHans nonutunka SAnoxnunw npeapcrasnana yrpo3y ANA Hawen
cTpaHsi. Boina c Anownei 6bina HenszbexHon. He meHee HaANPAXEH-
HbIM, YeM HenocpegcrTeeHHslie boesbie genWcrena, DbINO NPOTHBO-

cTossHMe B pagnoagupe.

MNpegnaraem BHUMAaHWIO YnTarenen GparmMeHTsl BOCMOMUHAHUA
Bnagnmupa Ppuapumxosumya Mewncrepa, oQHOro W3 BeTepaHoB
pPaguoKoOHTPppa3BegKkn — y4acTHUKa BOWHBI ¢ AnoHWen, B KOTOPbLIX OH
paccka3bsiBan MONMO4bLIM COTPYAHNKAM 0 Hanbonee MHTepPecHbIX 3nn-

3onax ceoen 6oesour buorpacgun.

3apanue. Tenepb HaMm NpPeacToRNO, WC-
nonsays “3abweoyHbie” cpeacTea MMHWUC-
TepCTBa CBRA3W, HapywWTbs 3Ty pagwo-
CBA3b, HE AaTk NPOUTU HW OAHOW paano-
rpamme. 3agada okalanacb He M3 npoc-
Teix. LleHTp v koppecnoHaeHT (repmad-
ckoe noconkCcTB0 B Mockee) nOBONBHO
OLICTPO NMOHANK, Y4TO WX CNeuwansHo "3a-
GueaoT” 1 CTANK 4acTo U3MeHATL paboune
YACTOTE CBOMX NEpPenaTtyvKkOoB C Lensio
yiATH K3-nog nomexw., Ot Hac 3aBuceno
ceoespemMeHHoe ux obDHapyxeHWe Ha HO-
BOW 4acTOTe WM TOYHOCTE YCTAHOBKW NpW-
UeneHOW nomexn. 310 yxe Obina HacTo-
ALLLIARA BOWHA B adwmpe ewe 3a rog ao Hava-
na Benukoir OteyecTse@HHOW BOWHBLL. YKc-
Nno pagqorpamm, nepepaHHbix NoO kawany
CBA3N, NErKD KOHTRONMPOBANOCH NO UX NO-
PAOKOBON HyMepauun (3aronoBku panuo-
rpamm MHOrAAa ycnesany NpoxoanTe 40 Ha-
cTpoikn "3abueodHeix” cpepcte). O4eHb
AOBONEH TEM, YTO 33 BPEMA MOETrD ABXYP-
CTBA HE NPOLUNO HW OOHOIA paanorpaMmei
HW B MockBy, H M3 MocCkeb!, TOYHEE HM U3
Bepnuna, Hu B BepnuH. YacTtoTte nepepar-
HMKOB WM3MEHANWCbL B AWana3oHe LONWH
BonH npumepHo ot 20,8 ao 23,4 meTpa.
310 Bein gWMaAnNa3oH, KOTOPbLIA B Hallewn
cmene obcnyxueanca paguoonepaTopom
TtoB. Ctpaxosbim Hukonaem Hukonaesw-
yem. OH 40 CUX NOP HE MOXET MHE “Npoc-
TUTL" TO, KakK A "Wypoean” B ero guana3oHe.
* * w

BcnomuHaw Hadano nera 1941 r,
ropog Bopowwnose-Yccypwicknia Mpu-
Mopckoro kpad, 11-i4 oTtaensHsll NONK
CBA3W 1-11 KpacHO3HaAMEHHOW apMun,
H — KypcaHT NONKOBOW WKONbI HA wTab-
HbBIX Y4eHWAX B none. Mbl npoBoavnuM
y4ebHbie pagnoCBR3N C HW30BLIMW NOA-
pasgeneHuamu ¢ 60nblWKMM OOBLEMOM
y4ebHbix paguorpamm. CneuvansHo ANA
MEHA W BeCbMa ONLITHOrO pagucra
Bypmerosa (ymen nepegasath Ha 00biy-
HOM kmo4ve Mopae co CckopoCTei0 A0
220 3HakoB B MuHyTy!) BbiNna opraHn3o-
BaHa pagvoCBR3b MexXay Hawwmu nog-
paszgeneHuaMmn. Mei, KOHEYHO, NoKa3anu

Bnagumup @pugpuxosuy Meskicrep
B roas: cnyxbsi.

Tako oBMeH, KOTOpPOTro paHbLUe TaM U He
BUaENnN.
o k3 o

Hauyano so#iHbl. Jliogw crtanv MHOTro
CEepbE3Hen OTHOCUTLCA K CBOuM 00a3aH-
HOCTAM. YXe nepebie Hegenw BOWHL! NO-
Ka3anu, 4T0 NPOBROAHLIE CPEenCcTEa CBA3W
MEHEee HANEXHbI, YeM pafnoOCBA3bL, HO
YPOBEHbL NOArOTOBKW W YWUCNO paguocne-
UWANMCTOB OKa3anucb He TAKWMW BbICO-
KWMW, kak Tpebosano BOEHHOE BpPEMS,
Mpukaz BepxosHoro [MasHokomaHAay-
KUWero — NOBbLICMTL YPOBEHL NOANOTOBKW
pPagucTOB, SHEProNWTAHWA HA 3TO HE Xa-
nete! BeeneHa knaccHan keanudukauma
pagucToB C NPUCBOEHWEeM 3BaHWA (BTO-
PO KNacc — CepXaHT, NepBbid Knacc —
cTaplwunHa). Paguoy4eHna ctanu Kpyrno-
cyTouYHbIMM. Bece Hawm pagucTtbl BuiCTpO
CTanu KnaccHeiMu cneunanucramu. lMNpo-
BOAMMAan B TakOM Temne noaroToBka He
npekpauwlanacs, Tak kak NnonoBWHAa Knacc-
HBIX CNeuwanucToe HanpasnAnacke Ha
(POHT, U B 4aCTb BAMBANUCE HOBWUYKKW. W

3TO NPOWCXOAWNDO HeoAHOkpaTHO. Yueb-
Hbie kKnaccol, y4yebDHbie CTONbI, CTeHObl,
KOMNAaKTHuIe "3aymMMmepsl” (naMnoBsie 3sy-
KOoBble reHeparopsl Ha YB-107), Tene-
rpadHble KN4 M3aroTagnMeanMce CBOW-
MK CMNAMK W B OCTATOMHOM KONWMYECTBE.
HexoTopbie NpuBopLI CTanM KapMaHHbIMK
(Hocunuce npu cebe).
- b 3 -

Heub Mobegsbl — HACTOAWMA Npa3aHVK
CO cne3amw Ha rna3ax! Ho Hawa sownHa
ewe snepenn.

* * o

BoicTynunn 9 aBrycra 8 HanpasneHuu
Mywmn-MyanaHeu3aH-Xapbu, MNepsesie no-
Gens! v nepsbie XepTebl. B camblin HyXHbIA
MOMEHT HE BbiAepXana WHTEHCWBHOW pa-
DOTHI K BLILLNA U3 CTPOR AMEPUKAHCKANA pa-
gwocTtaHuma SCR-229 — npoGoid TpaHc-
¢dopmarTopa Hakana ra3oTpoxa. MNapa 4a-
COB ywna Ha nepemoTtky TpaHcdopmaro-
pa B nonesbix ycnosuax. MNpu atom ceBA3b
He Hapywanace. [AnA paboTe uenn Hakana
ra3oTpoHa ynanochk NPMCNocobuTL akky-
mMynatop. Nopagok!

* * W

1945 r.,, pecaur B r. XapbwH. Mol He
npbiran ¢ NapawioToM — CamOneT cen
Ha aspogpome, 3axBaqyeHHOM HaluMmK
Hoinuamm Yyt paHbwe. MNpuHecnn oveHb
CcpoyYHoe coobueHne, KOTOPOe HYXHO ne-
penats No paavo. B Hawem pacnopsaxe-
HUK paguocTanuma PBM. C namu 3amec-
TUTENb HavyanbHWKa CBA3N 1-i KpacHO3aHa-
MEHHOW apMWKM NOANONKOBHWK MUWEHKO.
OavH K3 panucToR, KOTOPOMY NO ero yxa-
3aHWI0 NOPYYMNK Nepenateh WugpoBKY, Tak
M HE CMOT CNPaBMTLCH C NOCTAaBNeHHOW 3a-
navei. Npukas obecnevnTs CBA3L NONYYAID
A! BoTt rge npurogunces BCE MOW 3HAHWA W
oneIT, NpUWNOCH YyHECTs CNeayolee:

— MOLWHOCTL HALWeW paguocTaHumm —
pcero 5 Br;

— paccTofAHMe [0 KOoppecnoHaedrTa
6bino nopanka 200 KM (OpraHu3aums ces-
3K Ha Takoe pacCcToaHWe — Kpenkuu ope-
wek!). NMpurogrMnocs BCE, 4TO A y3Han
paHee 0 pacnpocTpaHeHuu pagMoBONH.

Hezaponro Ao aroro B MOW pyKK cny4aid-
HO nonan rpaduk MMNY—HMY, npasune-
HOCTE KOTOPOro 8 NPOBEPUN HA NpaKTuke,
Mo pe3ynstatam pac4eToB CBA3bL Mexay
KOpPEeCcnoHaeHTaMK Ha 3TOW BONHE A0NXHa
ncyesnyTs 8 18.10. Tak 310 NpoM3owno u
cenyac. Kpueaa rpaduka 3aBMCHUMOCTH
BEPOATHOCTK NPOXOXOEHWA CWUrHana orv
4YacToTel COXpaHMnace B Moen namaru.
NOHAN, 4TO Ha Npegnonaraemon onA CBA3IN
BonHe 174 (4350 klNu) B 310 BpeMA CBA3L HE
nponaer — HyxHa Donee HM3kan Yacrora,
Mpurogmnack NAMATL HA YacTOThi, NPpWOG-
pereéHHan ewe 8 PaguokoHTppa3eensisa-
TensHON cnyxbe. H 3anomHun, 4TO HaW
NONK AEPXWT pPaaviocBRA3M B HECKONbKWX
paavoceTsx 1 kaxnan ma Hux paboraer Ha
ceoen sonHe. Caman Hu3kas ua Hux Boina
ponHa 123 (3075 klu). NepecTpoun npuém-
HWUK Ha 3Ty BONHY W CNLILWY, 4TO WOET CBA3L
Halen CTaHuMW C paguocTaHumen 99-ro
CTpenkosoro kopnyca. Mo noyepky paamc-
Ta NOHAN, 4TO HA HaWeW cTaHumy BN MO
apyr crapwwuha bauxux Nérp @enoposuy.
Y3aHagaTth NOYEpK PpaanCTOB A HAYYWUNCH TaK-
xe B pagmokoHTppassenke. Kax paboraer
MO ApYT, A AOCTATOMHO XOPOLWOD 3Han: cen-
4aC OH OKOHYMT CBR3b W, HE TPOras pPy4ku

0
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Ha oQHH U3 NpHU30B8.

L] i
A\ HaCTpOWKM NPUEMHUKA, CTaHeT 0OopMNATL

. annapaTtHeIA XypHan. YoneiwaTte MeHA OH
CMOXET TONLKO B TOM Cny4ae, ecnm mowu ne-
peOaTYMK, C KOTOpbIM MOW Opyr cen4ac
NPOBOAMT CBA3bL, DyaeT HACTPOeH TONHO Ha
' ponny 59CK. K cyacTbio, Hawa paguocTaH-

| uma PBM umena takyild BO3MOXHOCTb.
HacTtpownca, "Bbixan”™ MOWHOCTL W CTan
OXMAOATH OKOHYAHWA UX CBAR3WN. MOW NO3bIB-
Hown "LIAP" — komanaywowero 1-ih KpacHo-
- 3HAMEHHOW apMKK BCeM paaucrtam Bbin na-
BECTeH, W 3TO nasano Hapexay. MNoxnumas,
YTO MOM CUrHans! No cpasHenno ¢ 59CK
(1 kBT) GyaoyT cnuwkom cnabesl i MO opyr
He Cpa3y ux "3aMeTuT  , NPUHAN PeLIeHne, B
HapyLLUeHWe BCeX MHCTPYKUMIA, NepenasaThb
MO3bIBHLIE HE MO TPW 1 ABa pa3a, a no 50—
100 pa3! fdoxpancs OKOHYaHWA CBRA3W,
sosy! U cpa3dy xe NO OKOH4YaHWW BbI30Ba
nonyyao oreet! MNMpegnoxun paguorpammy
C nepegaYen no gesa pa3sa rpynny. Ox co-
rnacunca. MNocne nepega4v cpasy nony4yun
noareepxaeHne o npueme. O BaXHOCTH
paguorpaMmmbl MOXHO CyauTb NO GopMynn-
POBKE, yKA3aHHOW B NPEACTABNEHUUA MEHS K
HarpaxaeHuio opageHom KpacHoro 3name-
HKU — "...3a oBecneyeHne HacTynarensHO1
onepaumy 1-it KpacHO3HAMEHHOW apMuKn™,
Kpaem yxa cnbiluan, 4To Tam coobannch
[AaHHbIE aBuapa3sefKM 0 B30PBaHHLIX W
OCTaBLUMXCA OENCTBOBaTL MOCTaxX, O Hawu-
Bonee uenecoobpa3Hbix NYTAX ABUMXEHWA
HaWWX BOUCK Ha XapbuH.

MNocne ceaHca CBA3W NONY4YWN NpUKas —
uarn cnare. NMepeaavy Apyryux paguorpamm
NOPYYWNU NPOBOAWTE MOWM TOBapWLLLAM.
MpocHyncs — Hwyero Gonbwe He nepena-
HO. Mocnywan adpup — Crand ACHO, 4YTO
gansHenwme nonsttkn Becnoneads:. MNo-
CMOTPEN B OKHO — BOANW ene BUOAHEeWTCH
AHTEHHLIE COOPYXEeHWA. 3HAYWT, TaM eCTh
paguoctanumn. lNpepnoxun T0B. NWweHko
kakum-nubo obpa3oM HAUTK K Hel Noaxo-
obl. C xem-10 NOCOBETOBABLWWCL, OH pe-
LUMNCA, 1 Mbl C HUM BOBOEM (A C BUHTOBKOMK,
OH C NUCTONETOM) BbILLNKW 3@ BOPOTA a3po-
opoma m "nporonocosann” nepen Nepeown
nonaswenca asTomawwHoin. OHa ocTaHo-
BMNackL. Ha Hawe youenexue, wodep oka-
3ancA pyCcCKUM, M OH B3ANCA HAM NOMOraTh.
Kpome 3T0ro, oxkasanoCb, 4TO paHee OH
roe-1o paboTan Ha Kakux-TO paauvoCcTaH-
umax, Joexanu 4o Tex aHTeHHbIX CODpyXe-
HWIA. 3a kameHHbIM 3a6opom yBnaenw 3na-
Hue paguocTtadumn, OHO oOkazanock nyc-
TbiMm — BCE 0BopyaosaHune BbiBe3nu. [oses
A0 ApyroW paguocTtadHumn — odHa okala-
nace YWCTO paauosewarensHon v Obina
npeaHasHadeda ona pabotel Ha cpegHwx
BONHAX. ITO HaM He nogowno. Npueésa Hac
LwodEp Ha NepeaaoUMiA LIEHTP Ha OKpanHe
r. XapbuHa. Bokpyr kon4as NpoBonoka Ha
M30NATOpax (ABHO NOA BLICOKMM HanpRxe-
HUEM), ¥ BOPOT H4aCOBOW — BOOPYXEHHbLIA
ANoOHeW. YBnaoes HAC — BOSHHOCHYXaLmxX
CoeeTckoin Apmun, 4acoBOW pacTepancs.
Caoenan nonbiTKy NPUMEHEHWA OpPYXWUA, HO
wodEp ckazan emy 4To-TO Ha ANOHCKOM
A3biKe, W TOT Hac nponyctun. Mexee cro-
BOPYMBBIM OKA3ancA 4acoBOW Yy BxOoAa B
apnaHue. Tpuxabl oH Dpan BUHTOBKY HA W3-
rotoBky K cTpensbe, Ho, YBUWOEB HalLW OT-
BETHLIE AHANONMYHLIE AEWCTBWA, caenan
NPWBETCTBEHHLIA XEeCT 1 NPONyCTU.

Ja BonNbWKUM KPYroBbiM CTONOM CUaENn
NO-rpaxaaHcKky OOeThie ANOHLUbI — OYKapu-
KW, HEKOTOpPBLIE AOBONLHO NONHBLIE — BAUOW-
MO, pykosoacTeo. MNepesonymkom Bbin Haw
wodep. Tpebyem oTmate OAWH W3 ne-

PEOATYMKOR B HALLE PacnoprxeHuwe n Ha-
cTpouTs ero k 17.00 na vactory 5175 klu.
OHW HaLNK oNpasaaHue B TOM, 4TO 3T ne-
peaat4vki paboTalT TONLKO C KBapUEBbIM
crabunuaaropom 4acToThi, @ KBapua AN\
HY>KHOR Ham SacToThl Y HMX HET. lNprwnocs
MHE HapwCosaTh CXemy KOHTYPOB OANnA 3a-
pawwero reseparopa bea kesapua (npwro-
OMNKUCH 3HAHWA panuoTexHWkH). Mx soapa-
MEHWA 0 BO3MOXHON HecTabuneHOCTH Yac-
TOTbI NPU TAKOWK Cxeme Obinn OTBEePrHyTbl.

Wodep 3xan, kyaa noaxognat NUHWK
MaHUNYNAUWMKM — Ha UEHTpanbHblil Tene-
rpad. Tyna mbl NnpoHuknu yxe 6e3 npe-
NATCTBMIA. Ha Tpetbem 3Taxe mbl BuiDpa-
nv mecTo, roe k 17.00 gonxHe! Beinyv ObITe
YCTaHOBNEHbI NPUEMHWUK W TenerpadHbii
KN4, COEAMHEHHBLIW C NEepenaTvyNKom,
KOTOPbIA HAM FOTOBWAK.

Bnagnwmup Ppugpuxosuy Medcrep
nocne yBONbHEeHWs B 3anac.

Bpema 17.00 — caxych, BI3LIBAKO NO
pauuwmn Ha ceasdb! ONATE — MO apyr. Ycnbl-
LWAB HALLUK XPUNNbLIE CUrHaNLI, OH CTan co-
MHEBATLCH U 3anpoCcun NAapon, a A BMECTO
OTBETA NPUMEHWUN NO3bIBHLIE B BUAOE CO-
KpalleHnii Halwmnx Mmen 1 damunmin: NOb
AOE MEW (MNétp deénpopoeny Baukmx #
Meucrep), u BCE Cpaldy BCTano Ha Mecro.

lopa pagmorpamm BCE BpeMA NONONHA-
nack. 3a Tpoe CyTOK HenpepbiBHOW (6e3
cHa » 6e3 nogmeHbl!) paboTel Mx Gblno
nepegano Gonee 200 wTyxk U NpUMEpHO
CTONLKO Xe NPUHATO. K 3ITOMy BpemeHu
Brn obopynoBaH NPUEMHBLIA LeHTD (B
ueHTpe r. Xapbux), U Tyna noaseny NMHUK
MaHWMyNALKMKA yXe OT HeCcKONbKWxX nepe-
naryukos. Mocne aroro s nocnan oT Aywu'
Patoranu yxe Bce Hawwu pebara. [Nonarai,
YTO 3TOT ANW30M TOXE CTan 4acTeio “obec-
NEeYEHWA HACTYNATENbHOA ONepauuK’.
HawbGonbluee 44cno Harpag nony4vnu B
Hawen YyacTu pagmctel! Hy n nx komangn-
pbl Toxe. Oppenom KpacHoro 3vamenm Bosin
HarpaxeéH HadansHuk cefasn 1-1 Kpac-
HO3HAMEHHOW apMuK reHepan-maiop bBa-
panoB. Monky cena3m BbINO NPUCBOEHOD
HanmeHoBaHwe — XapbWHCKWIA.

* " L

Neto 1946 r. — pemobBunuaaums! Cpa-
3y Xe ABUNCH K NpexHemMy mecty paborol.
OueHb cockywmncs. Mpeacrasnan cebe,

kakaa rops4as pabortel Obina 3pece BO
epema Benukoit OteyecTBeHHON BOMAHBLI, W
HaBepHOE, o4eHb MHTepecHan! M He owmnb-
ca. Mow ctapbie Tosapwvwm E. V. enncos,
B. H. Jluxa4ées, B. A. KopwyHoe n I H. bBox-

Oapb MHOIo paccka3ann ob aTom.
& - w

KoHeu 1946 r. NocT pagvnoKOHTPONA.
BeuepHee pexypcteo. Obwas obnaea Ha
KoppecnongeHta cetn 469/1 ¢paHuya-
Ckoil pa3zesenkwn. B xone koHTpoOns guana-
30HA CNbLIWY KOPPECNOHAEHTCKYIO paauo-
cTaHuwio, nepegawowyo “......dp=" 1 pa-
nee NATU3HaYHslll DykaeHHsln wudpo-
TexcT. MpuATHO ObINO OCO3HaBaTL, 4TO
AN TOYHOro onpeaeneHus npuHaanex-
HOCTH 3TOW pagvocTaHuvm mHe Obino
A0CTATOYHO YCNbIWAaTL BCEro TpwW 3daka.
BoT 41O Takoe 3HaTb YCTAHOBOYHbLIE OaH-
Hbl€ paanoCcCTaHUMKA.

wr Ld ol

B 1948 r. nepeqn 3actynneHuwem Ha HOM-
Hoe pexypcTteo Obino 0ObABNEHO, 4TO NO
AaHHBIM  ONEpPaTMBHLIX Noapa3geneHuiA
oavH 3 OYHoBUEB, BLINONHAR 3a0aHWe aHr-
NUMIACKOW pa3asefixn, nNpobupaercs Ha Tep-
putopmio CCCP yepea YexocnoBakwmio w
Monbwy. NMepexon Ha Hawy TEPPUTOPWID
oxuaanca Gnuxanwein Houblo. 06 arom
dakTe oH pomxeH BN COOBLWMTE aHMUA-
CKOW pa3seake No pagnoctaduum. beina na-
BECTHA NWLLL YacToTa nepegaTtymka. A pabo-
Tan onepaTtopom nocrta aocnexwsadua,. Ha-
CTPOWN CBOW NPMEMHWMKI Tak, 4Tobbl OxBa-
™Th Yacroty 4211 kluy » npuneraowme «
HeW nonocekl Yactot £3 kl'u. Ycnex sasucen
OT TOMHOCTW 3TOW HAacTponkn. Bpemenn 3pA
HUKOrQa He Tepan — Bén pa3paboTky BCex
JOCNexnBaeMbix NOCTOM aHMMWACKWUX NMHWA
areHTypHOW paamocanaun. B 4 4 yTpa cnbiwy
(o4eHb cnabo) KopOTKOE "HaxaTtue”, 3arem
no3siBHon "KYY". [lan komauay Ha neneHro-
BaHWe, Npocneaun ceadc CBA3WM — BCE, KakK
nonoxeHo. 3ro Ben Tor camebiil OYHosew!

* * W

Bbi30B MIOHXEHCKOINO UeHTpa 3ananHo-
repmMaHCcKon passenkn OXUIANCAH Ha YacTo-
e 3915 *10 klu. Pagmorabmoperwe Ben
ONbITHLIM paguoonepaTop Toe. Wcaeea
Anexcavnpa MaxkcumosHa. 3Has, 4TO 3Ta
3a/la4a He K3 NPOCTLIX (He TOMHO OAMHAKO-
BAR ONR BCexX Cnyvaese 4yacrorta, CXOACTBO
nepegayy C nepegaYaMu paguoceTten co-
BETCKMX W ApYrux paauoceTten), A, B 310
BPEMA HAYANBHUK CMEHbI, peLumn "noacrpa-
X0BATh BbINONHEeHWe 3Toro aagaHma. Obbiy-
HO PAaaMOONEPaToOpPbl ONO3HABANK CUIHANI
3TOrD UEeHTpa No NepenasaemMbiM KOOOBbLIM
BbIDAXEHWAM, HA NPWEM KOTOpbIX Tpebosa-
nocb BpemAa. MHoroa nepeaadn obHapyxn-
BANMCh C ONO3NAHWEM, 4TO OTPULATENBHO
CKa3blBanoCb Ha pe3ynstarax obuwx ob-
nag” Ha koppecnowaedTa. # xe onpenenan
CMrHanLI UeHTpa no egea 3amMeTHOW, HO Xa-
pakTepHon 0CcoBeHHOCTH Ux 3ByyaHua. Mue
ONS ONO3HaHWA O0CTATOMHO ObLNO YCibi-
WaTh BCEro oWH-fBa KOPOTKMX CUrHana,
Hanpumep, aee To4ku koga Mopase. 3T1o no-
3BONANO B NPOUECCEe NOMCKA KOHTRONWMPO-
paTe Bonee WWpoKWiA anana3oH. Beiaoe A
ycnbiwan Ha 125 kl'u B cTopoHe — Ha 4acTo-
Te 4040 klNu. Takoro BONLWOrO OTKNOHEHWA

HE OXMOan aaxe 1.

Mo marepuwanam mMy3esa pPagnoKoOHTD-
passeaxkn ®CE Poccum, r. Mockea



Euwié pas npo UCKYCCTBEHHbIN
MHTEeNNeKT

A. NOJIbILLIKO, kaHA. TeéxH. HayK, r. MockBa

l/l CKYCCTBEHHbIA nHTennekt (M) nnun
xe Artificial Intelligence (Al) —
ObICTpOpa3BMBaAOWARCA TEXHONOIMA, O
KOTOPOW CTOWT rOBOPUTE OAXE 4yaule,
4em 3T0 npoucxoguT B xypHane. Ona
CTPEMMTENLHO pPa3BWBAETCH BMECTE C
TAKMMKW OONONHAKWUMK ApYyr apyra
TEXHONOrMAMMKW, KAK HEWPOHHLIE CETU W
MawuHHoe oby4yeHwe, K KOTOPbIM B
nocneaHee BpeMms NOAKNIOYUACH
MuTtepHer eBewen (loT), »n, no cnyxam,
paxe cobupaeTca 3axBaTtuTe BECk MUP.
MNpuyém C Haweh HeNnoCcpeacTBEeHHOW
nomowbsn. O HEW HENPEPLIBHO NOBOPRAT
W NUWYT, NUWyT 1 rosopart. MW yxe npu-
MEHAETCA B CNOXHOM MOOEBNWPOBAHWN,
B Urpax, B MEAMUNHCKOW agnarHocTuke, 8
NOWCKOBLIX CHUCTEMax, B NOrMCTUKE, B
BOEHHbLIX CACTEMAX W MHOIO rae ewe,
ob6ewas B 0603puMmomM Byaywem oxsa-
TWTe W, BO3MOXHO, OCHOBATENbHO
"nepenonatnute’ BeCb NOCTUHAYCTPW-
aneHolt nanawadr. W pgaxe Havan
NUCATE NUTEPaTYPHEIE NPOW3IBEABHWA,
Bpone takux: "JdaBHbiM-AABHO XWna-
Goina 3o0n0Tas nowaab ¢ 30N0TbiM ceq-
NOM M KpacvebiM GUONETOBLIM LBETKOM
B Bonocax. Jlowaas NnpyuHEecna ueeTok B
OEepeBHD, rae npwHuecca nycrtunaco 8
NNAC OT MbICNTKW O TOM, KakK KPacWBO W
XOPOLWO BLIFNAAMT Nowansk .

Yro moxHO cka3arte? Jlowagw, OHW
rakme. [la 1 NpUHUECCH XWBYT, Kak
M3eecTHo, Oonbwe no OepeBHAM...
Oanako MU umeer cnocobHocTs 0by-
4aTbCcA, a "nepevin 6NuH KOMOM™ ObiBaET
HE TONLKO B nureparype, NO3IToMy u
BCEM oOCTanbHbiM nouwntarensm WA
CTOMT K HEMY TAKXEe NPUroToBMTLCA.

N ewe AN — 310 maHTpa UNK CeA-
WeHHbIA TeKCT, KOTOpbLIN pa3 OT pasa
NOBTOPRAKDT TEXHONOMKW, akafemukmn,
KYPHANUCTEL U AP. ANA NpUBNEYeHUA
BHMUMaHWA kak k npobnemam 4yenoseye-
cTea, tTak v k cebe, nobumeim, OaHK
CNeuranncTsl B NMUE WIBECTHLIX Npea-
cTaBuTenen Haykm wn OGuaHeca, kak
Crusen Xokwur, Bunn Nedtc » InoH
Mack, He Ttak pasHo Gecnokoumnuce nNo
yactu Gyoywero MKW, nockoneky gane-
Henwee paasutne WMWU-TtexHONOrMn
MOXET NPUOTKPBLITE "awwuk MNanwpopw™,
korga MM craner pomuHupyowen gop-
MOW "XW3HW"™ Ha Haweln nnaHere.
AOpyrvue cneywanucTel 03aboyeHbl pa3s-
pabortkoi atuyecknx HoOpMm, 4100w 0DY3-
0aTb pa3pywutencHyio cuny UW: enpo-
4em, OH NOKa ewe HWYero He paspywun,
HANPaBWMBE €& Ha chyxXeHne obwemy
Gnary umBMnM3aunm.

“Yi 10p0ra BCrany ropbl rpoMaaHo,
H K NOAHOXMIO WEeKOW NpruNanan
M He BbipOCNa euwlé Ta poMaluka,
Ha xoropow s cebe noragaw

Pobepr PoxpecreeHcrmia

A BoT lNeHTaroH, Kk nNpuMmepy, yxe
pewwn, yto MW — 310 knwouesoe
Hanpaeneuwwe, B koTopoe Heobxogumo
BNOXWTE MAKCUMMYM YCWUAMA, 4TODLI He
pate Kuntaww v Poccuv BbipBaTthCa Bne-
pén. B ceaan c atum B CLLUA nopn pyko-
BOACTBOM MUHMCTpA 000pOoHL [xenmMmca
Marttuca v ero 3amecturena Maiikna
MNpugpduHa co3naeéTcqs COOTBETCTBYIO-
Wwnn ueHTp A,

B HacToAwee BpemA 3HaA4YMTENbHAA
4yacTe TOro, 4vo B nybnuyHol coepe
Ha3wiBaeTca WK, senaerca nuwe Tak
Ha3blBaAEBMbIM "MalWHHbIM 0by4eHnem"”
(ML — Machine Learning). B 4acTHO-
cTHU, ¢ noMoweio TexHonorum Big Data
ML no3BONAET KOMNLIOTEPHOW Npo-
rpamme 0By4yaTbCa Ha Bcex cobpaHHbIX
OAaHHBIX U BblAaBaTh NPeACKA3aHuA WNK
NPOrHO3bl C pacTywein no mepe obyye-
HMA TOYHOCTBIO ONR WCNONb30OBAHWA
npw aBToOMaTU4YeCcKoOM (MNKU NOAL KOHTPO-
nem 4YenoBeka) NPUHATUKM pewennit. B
uenom ML — 3to anroputMmu4eckoe
none, obbeguHAKLLIEE WOBKM W3 CTaTK-
CTUKKU, MHPOPMATHUKN N MHOIMX APYrux
aucuunnuMH ana paspaboTtkn anropur-
MOB, KOTOpDbIE NO3BONAKDT AenaTb YKa-
3aHHOEe Bbille.

Kcrat, ML pogunocCe He CerogHs.
Ero ponb B NpOMBILLNEHHOCTH Obina B
LenomMm NMoHATHA ewe B8 Havane 1990-x
roaoB, N K KOHUY XX BEeka takve nep-
CNexTUBHbIE KOMNaHuW, Kak Amazon,
yxe ncnons3oeanu ML BO BCEM CBOEM
Owu3Hece, pewas KpUTUY4eCKW BaXHble
npobnemsbl ¢ oBHaApyXeHUEM MOLLEHHW-
YecTtea, NPOrHO3UPOBAHWA NOrucTUye-
CKWMX UENOYEK MNW CO30aHWA PEKOMEH-
naunin notpeburensm. Mo mepe Toro
KakKk 06bE8mMbl JaHHbIX U BLIYMCNWTENbHbIE
pecypchl KOMNLIOTEPOB BLICTPO pocnK B
TEYEHWE NOCNeayIWnx ABYX AecaTHne-
TWIA, CTAno ACHO, YTO BCkope ML Gyner
YNPAaenaTe HE TONLKO Amazon, HO W
npakTu4eckn mobas KOMNaHua, B KOTO-
PO pelweHns MOoryT ObiTe NPUBA3AHL! K
KpynHomacwTabHeiMm gaHHbiM. Mo mepe
TOro kak cneuywanuctel B o6nactu anro-
putMoB ML coTpyaHuMyanuM co cneuwa-
nuctamu B oBnacTtu 6a3 gaHHbIX U pac-
npeaeneHHbIx cucTem AN COo3naHuvA
Macwradbupyembix 1 HAOEXHBIX CUCTEM
ML, pasasuranice Wnpe coumanbHbie u
IKONOrMYECKWE FpaHuubl NONYYeHHBIX
cucrem. CerogHa MMEHHO 3TO CNUAHKUE
MOEH U TEXHONONMYECKMX TEeHOASHUMKA N
Ha3wiBaerca MK,

C Apyrod CTOPOHLI, UCTOPWUYECKMW
CNOXWNOCbL Tak, 410 Tepmuu WK

nosBuMNcs ewe B koHue 1950-x roaos,
4TOOB! HA BaNETe NOABWUBLWKWXCA UOEW NO
4acTu pa3suTua knbepHeTnkn (No Donb-
Wern 4acTn TaMm, rae OHa He cyuTanaces
NXEHayKon) OKYHYTLCA B CTONbL NbAHA-
wee aywy y4eHoro cTpemneHue peanu-
30BaTe B NPOrpaMMHOM U annaparHoOM
obecneyeHnn CYWHOCTb C WMHTEeNnekK-
TOM, NPpUONUXEHHOM K WHTENnexKTy
yenoseka. Pesonwuma, kazanocs, Geina
Tak 6an3ka, n UCKYCCTBEHHAan pasymHan
CywHOCTe ponxHa Owina ka3aTtecsa
OOHOW W3 HAac, ecnu He Q3n4eckn, No
KpanHewn mepe, MbiCneHHo. HOBbIW Tep-
MWH Cpa3y Xe noaxsatunu nucarenw-
paHTaCcTel, HO B peanbHOW XW3HW Yy
TBOPUOB "HOBbIX CYLLHOCTEW" yCnexu He
ocobo npubnuxanuce K ycnexam
Mocnona wnu xe npocto MNpupoasl (kak
NPWHRATO TOBOPWTL Y ATEWCTOB).

B re panékwe spemena tepmuH UK
MCNONL30OBANCH Ha BLICOKOM YPOBHE,
npubnuxawuwemMcs K cnocobHocTKM
noaen paccyxnars U Aymarts. Kak orme-
HAKT CNEUMANNUCTEI, HECMOTPRA Ha TO 4TO
C Tex nop npowno no4tu 70 ner, sce Te
Boinble BLICOKOYPOBHEBbLI® paccyxae-
HUA U WaewW no-npexHemy OCTalTCH
HEYNOBUMbLIMKM M HE NONYYUNW Kakoro-
nubo nporpaMMHO-annapaTHoro BONNo-
weHns. B otnuumMe 0T BOCTOPXEHHbIX
NPOWALIX OXWOAHWKA, BECk CEerogHsLl-
Huid M B ocHoBHOM chOpMUpOBanCs B
o6GnacTax TEXHWKW, CBA3AHHbLIX C HW3KO-
ypOBHEBbIM pacno3Hasanvem obpa3os
W ynpasneHWem ABWXEHWEM, a Takxe 8
oBnacTy CTATUCTUKW NO 4acTU gucumn-
NUH, OPUEHTUPOBAHHBIX Ha NOMCK wab-
NOHOB O3HHLIX W HA CO34aHWe noruye-
CKW CBA3AHHEIX C HAMKW NPOrHO308.
Crone AaBHO OXuAaemon pesonouvv B
obnactn MW noka ewe He cNy4nnocse.

Bnpoyem, 8 oTnnyMe OT Yenoseye-
CKOro mMo3ra, NOBEepxX KOTOPOro cyuie-
CTByeT v Haw wHuTtennexT, M e aasucuT
OT aTOMOB yrnepoga, 6enkoBOn XM3HW U
BCAYECKMX 3BONKOUMOHHBLIX OrpaHu4e-
Huin. Bnaropapa atomy WK cnocobex
HENpepbiBHO 00y4aTtbCA M COBEpLUEH-
CTBOBATLCA, U, B KOHUE KOHUOB, OH NO3-
BONUT 4Yenoee4vYecTBY PpPeWwunTs Maccy
HACYWHBX Npobnem OT KNUMaTUYECKNX
M3IMEHEHWIA A0 OHkonorwyeckwux 3abo-
negavmn. Takoro MHeHMs Nnpuaepxuea-
ercAa Makc Termapk, dwamnk ma Macca-
YYCETCKOrO TEXHONOMMYECKOro MHCTUTY-
TA W COOCHOBATENbL Tak Ha3biBAEMOro
"MHctuTtyTta Gyayuwero 4enosBeYecTtsa .
B wHTepebo wu3panuwo The Verge
Termapk npegcrasvun CBOE BWAEHWE
TPEX 3IBONOUMOHHbLIX GOPM XW3HW Ha
Halwen nnavere,

Kunane 1.0 xapakrepHa ans bDakre-
pUA, KOoTOpeix Termapk Ha3sBaer
"HeboNbWKMMK aToOMamMu, COeaWHEHHDbI-
MU BMECTE B NPOCTEAWWWKA anroputm
camoperynuposaHma”. Baktepun He
cnocobHbl OCBOWTE HWYEro HOBOrO B
TeYeHWe CBOEH XM3HKN, a MeXaHN3IMbl NX
paboTel kKpalHe nNPUMWUTHUBHBLI, OHMK
MOryT TONbLKO NOBOPaYMBaATLCA B TY CTO-
poHy, roe Gonbwe enbli. B ceow o4e-
peab, pazsutne nx "MO" (coBpeMeHHbie
y4€HbLIe Tenepk Nerko pa3aenswT BCe
cywee Ha "10" n "xene3o”) BOIMOXHO
TONLKO B paMKax IBONIDUMOHHBIX W3Me-
HEHWUA,

Kunaue 2.0 sonnowaerca 8 niogax. U
HECMOTPR Ha TO 4TO YenOBEeK TaKkke
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obnapaeT XECcTKO 3afaHHbiM W OrpaHn-
YeHHbIM 3BOonwuven Tenom ("xene-
30M”), OH Takxe obnagaer Cepbe3aHbIM
npeuMmywiecTeom B snae Bonee cosep-
weHHoOro pasyma ("110%), kotopoe noa-
BONAET €My YYWThLCA CAMOCTORATEeNnbHO.
Bnaropapa cnocoB6HOCTW COBEpLUEH-
cTeoBate ceoe "T10” no cobCcTBEHHOMY
YCMOTPEHWIO, NpuobpeTan 3HAHWA W HE
NOXMOA[CE IBONKUWOHHOIO pal’BsuTHA,
noagu HavYanu AOMWHWPOBATbL Ha 3TOW
nNaHeTe, co3nany COBPEeMEHHYKD UWBW-
nM3aunio 1 KyneTypy. Tem He MeHee,
HECMOTPA Ha BCe npevmyulecTea, y
HaLWEero CoOBeplUIeHCTBOBAHUA eCTh Npe-
nen. IMEHHO NMO3TOMY CO BpPEMEHEeM
¥n3He 2.0 6Gyner BbiTeCHEHA MeHee
OrpaHu4eHHoONn *xnaneio 3.0 (yynTeiBan
CKa3aHHOe HeMHOro Boille, nenaTth NO-
nobueie 3aseneHns 6bin0 Gl HECKONBKOD
ONPOMETHYUBO).

Kunanb 3.0 xapakTepuayerca Tem, 4To
B HE He CYWeCcTeyeT He TONbLKO 3BONKD-
UMOHHBbIX, HO W Duonoruyeckux orpa-
Hu4eHnn. MW, B oThnume ot npeasiayuimx
dopmartos, byaeT cnocobeH pa3susBaTth
kak csoé "MNO", rak v "xeneao”. Ha-
npumep, yctaHoeutb y ceba Gonbuwe
namMaTy, 4106l 3aNOMUHATE B MUNNWOH
pa3a bonslwe nHdopMaunm unK nony4aThk
DONLWYIO BLIYUCIUTENBHYIO MOLWL (KCTa-
™, Bbino GBI MHTEPECHO NOCMOTPETH,
HeT N1 y Termapka rae-Hnbyas 3a yxom
USB-pa3wéma). B otnuyme ot xuaum 3.0,
Mbl, OOBONLCTBYOWMECA xMU3Hbio 2.0,
XOTH W MOXEeM nogaepxuearts cobcreex-
HOe cepauebueHne ¢ NOMOWLID Kapano-
CTUMYNATOPOB Mnu obneryarb nuwesa-
peHue TabneTtkon, HO HEe B COCTOAHUM
BHECTM B CBOW Tena KapAWHanbHbIX
nameHeHmin. Hy, passe 4to, — HebONL-
WY KOPPEKLWIO NPKU NOMOLWW NnacTuye-
CKUX XWPYProe wnNwu BXWBNEHWA YWMNOB.
Ham He faHo CepbeaHo yBenuyunTe CBOW
POCT WK B ThICAYY pa3s YCKOPWUTL MbllLne-
HMe B cobcreBeHHOM mMoOary. Yenoeeue-
ckui wHTennekr paboraer Ha Gwonorn-
HECKMX HEWPOHHbLIX CBHA3AX, NPUYEM
06bEM Halero Moara orpaHuyeH, 4Tobel
NPW POXOEHWW ronoBa mMorna NPoWTH
Yyepes poaoBoe oTeBepcTtue marepu. MK
e HUYEeM He OrpaHuyYeH U MOXeT coBep-
weHcTeoBarteCcs O6eCKOHEeYHO, — NOofC-
HAET YYEHBIN.

Bnpoyem, noxoxe, 410 Termapk xax-
TO HE Y4YWUTBLIBAET NPOrpecc B reHeTnye-
CKOM NMPOEKTUPOBAHWW: HEPOBEH 4ac,
noAKW Takyu Hay4aTCR KOppPEeKTUpOBaTbh
CBOM Tena, YToDbl OTPAcTUTL ANWHHBLIE
HOMM, UENKWEe LWynanbua, YBenNW4uTh
POAOBOE OTBEpPCTUE Mnu aobasnaATe yma
TEM, KOMY ero KkatacTpoduyeckn He xea-
Taer.

Termapk oTMe4aeT, 4TO MHOrve noaw
CeroaHs BOCNPUHUMAKDT pa3ym Kak 3ara-
NOYHOEe CBOWCTBO BMONOrvYeckux opra-
Huamos. OgHako, no ero cnoBam, 3TW
npeactasneHna ownbovnsl. "C TO4YKM
apeHnna ¢uanka, paym — 3TO BCEro
nuwb obpaboTka nHdopmMmaun, KOTOPYIO
BbINONHAKDT 3NEMEHTAPHBLIE YaCTUUbI,
ABMXYLIWECA No onpeaenéHHbiM pruan-
YeCKMM 3akoHam”, — TOBOPWUT OHM,
3aKoHb! PUIANKN HUKAK HE NPEenATCTBYIOT
CO30aHWKD MAlLKWH, HAMHOro NPeBoCcxo-
AAWKWX YenoBeka No MHTennekTy (Xopo-
wo Gbl NpKY 3TOM NOTOYHEE 3HATH 4TO Xe
rakoe murennext). Nomuwmo aToro, noa-
YépkueaeT Termapk, HeT HUKaknx canpe-

TENLCTB B NONb3Y TOr0, 4TO pa3ym 3asu-
CWT OT HANWYKA OpPraHWYecKkon MaTepun:
"H He gymaio, 4TO eCTb KaKOW-TO Cexper-
Hbild COYC, B KOTOpOM o0Ba3artensHo
ONONXHbI NPUCYTCTBOBATL ATOMBI Yrnepo-
Aa W KpoBb. A MHOro pa3 sagymuiBancs,
KakMm MoxeT BbiTh NPEenen MHTeNnekTa c
TOMKM 3peHMAa PU3InKN, U Kaxablil pas
npUXoann K BbliBOAY, 4TO €Cnu Taxkow
npeagen v Cywecrteyer, TO Mbl OT HEro
HAaXOLAWMCR O4eHb W O4YEeHb aanexko. Mel
naxe He Mmoxem ero soobpa3nte. Tem He
MEHEE R YBEpPEH, YTO UMEHHD YenoBeye-
CTBO BAOXHET BO BcenenHyio 10, 4TO BNO-
CNnencTemM ctaHeT xu3Hbio 3.0, n 370, C
MOEW TOYKW 3PEeHWRA, 3BYYWMT O4YeHb
POMAaHTUYHO",

B oTBET XO4eTCA HE MEHEE DOMaHTHY-
HO nobaBnTe, @ HAC Tyaa ¢ Hawmm UMU co
BCEMM Tak CKA3aTh HAWWMK "TPELWWHKa -
Mu" 3Bann? YTo kacaetcs "TpewmMHok",
ecnn xu3ve 3.0 ve Gyper 3HaTe orpa-
HUWYEHWA, TO HEeNNOXO Dbl y3HaTh, Kakux
UMEeHHO: B obmaHe, B Oe3pasnu4uu, B
noanocTn? A BuiTe MOXET, B BO3IMOXHO-
cTv yBueaTe? TOYHO Takue xe npobnemsl
pErynapHo BCTAKDT Nepen OTAENbHbIMK
npencraBuTensMiK poga Yenosevyeckoro,
KOTOpbLIE pa3 3a pa3soM NoARAKTCA UCKY-
LWEHWIO,

“"Mbl CTAanKkMBaemMmca C OrpaHuyeHnaMm
Halero pa3yma kKaxablid pa3, koraa npo-
BOAMM TO WAM WHOE wWCccnegosaHue.
MMeHHO NO3TOMY A nonaraw, 470 kax
TONbKO HaM yaacTcs 06beauHWTL Hauw
cobcreeHHbin ym ¢ MW, nepen Hamw oT-
KPOKTCHA OFPOMHBIE BO3MOXHOCTH NO pe-
LWWEHWID NpaKTU4ecku Bcex npobnem”, —
yreepxanaer Termapk, a npobnem, Kak Mol
JHaem, y mogen DeisaeT MHOro.

Hy 4ro xe. [Ins 3TOro He HYXHO, Kak
rOBOPUTCH, Janexko xXoAuTe, Belb 3a
nocneaHue 20 neT kak B NPOMBILLNEHHO-
CTW, TaK 1 B Hay4Hbix kpyrax HaGnwoganca
3HAYUTENBHbLIA NPOrPecc B CO3AaHnn Tak
HasbiBaeMoro "yCMNEHWs WHTennekta”
wnu A (Intelligence Amplification). B
3TOM Chny4ae BbIYMCNEHMA W [OaHHbIe
MCNONB3YIDTCA Ana co3naHuAa cnyxB,
KOTOpbIE AONOMHAKT 4Yenosevyeckui
MHTennekT wu teop4ecreo. lMowckoean
cUCTEMA MOXEeT paccMaTpUBaTLCA Kak
npumep |A (oHa yBenuyuBaeT yenose4e-
CKYID NamaTte 1 daxkTuyeckne 3HaHuA), a
TAKXE eCTECTBEHHbLIN Nepesoa A3bika (oH
yeenumuyueaer cnocobHOCTe 4enosexa
obwaTtecr). NeHepauna 3BYKOB W WM300-
paxeHun CNYyXUT NanuTpon n ycunure-
nem TBOpYecTea ANnA XynoxHWkoB. B TO
BpemMf Kak ycnyru 1akoro poga Moryr,
BEPOATHO, BKNW4YaTte B cebs BbLICOKO-
YPOBHEBbLIE pacCcyxaeHuws wu wuaeun, B
HACTOAWEE BPEMA 3TOrD He NPONCXOANT,
B OCHOBHOM BCE CBOAMTCH K BbINONHE-
HMIO Pa3NUYHbIX conocTasnenuih Habo-
pPOB gaHHbIX C WwabnoHaMmmn UNK YUCNOBLIX
onepauni. Bo3MOXHO, Mbl eWe yBUaUM
kakne-umbyab obnayHele CepBUCHI TUNA
Inaa$S (Intellect-as-a-Service), nomorao-
WWe Nonb3oBareno NOYyMHETs B padHbixX
obnacTax 3HaAHWA, HO aTo OyaeT nuwb
passuTHUEM NOUCKOBLIX CUCTEM, HO HW B
KOEM CNy4Hae He 3aMeHOn YenoBeyeckoro
MHTENNeKTa.

Cywecrsyer Takxe Takans "yMHas"
BElWL, KAk "UWHTEnnekrtyansHas wHdpa-
crpykrypa” (Il — Intelligent Infrastruc-
ture), B KOTOPOW COCYWECTBYIOT CEeTH
BBIYMCNEHMIA, OaHHBIX W PUINYECKnX

06beKTOB WM KOTOpas HavYuHaertr no-
ABNATLCA B Takwux obnacTax, kak TpaHc-
NOPT, MEAMUMHA, TOProena U GUuHaHCHI,
Bcé aTto umeeT OrpoMHOe 3HavyeHwe ona
OTOeneHbLIX NMogen n coobwecrte. Mhorpa
noHAaTke |l Bo3HWkaeT B pasrosopax ob
MHTEPHET-BEWAax, HO 0BbIYHO 3TO OTHO-
CWTCA K npocTtoi npobneme nony4yeHws
pewen B MHTEepHeTe, a He K peleHuD
aHa4yuTensHoro Habopa npobGnem, cBA-
3aHHbIX C 3TUMK Belwlamin, 41obbl aHanm-
3Mp0OBaTb NMOTOKW OaHHbIX, 0OHApPYXWUTL
MX CBR3W C BHELUHWM MWPOM W B3aWMO-
AelcTeOBaTeL C NIOABMW W OAPYTUMMW
Bewamu Ha ropasno Gonee BbICOKOM
ypoBHe abcrpakuum, Yem npocto BuThI,
B obwem, IA u Il — 310 ewe He HacToNA-
wi A,

A 41D ecTh "HaACTOAWMA" MHTEnnekT?
Hago N UMEHHO ero WMUTUPOBaThL B
pamkax co3nadHma MAU? KoneyHo, veno-
BEYEeCKMA WMHTenneKT — elWHCTBEHHbIW
BWA WHTENNekta, KOTOpPbIW Ham W3Be-
cTeH. HO Mbl 3HaeM W TO, 4TO Ha CamMoM
aene noav He o4eHb Xopowo paabwu-
PAKDTCA B HEKOTOPbIX CYXAEHWUAX, U Y HAC
eCTb CBOM yNyLEeHWA, NPpeas3naTocTu U
orpaHuyensnn. Boisaer, moagn ownbawT-
ca. bonee TOro, Mbl HEé 3BONKUWOHUPO-
BANW A0 TOrQ YPOBHA, 4TODLI BEINONHATE
BUAbLI WHPOKOMACWTAOHOrO NPUHATHUA
peweHnini, C KOTOPbLIMW CTANKWBAKTCH
COBPEMEHHBLIE CUCTEMbI, KOTOPLIE MbI
xorenn Ol npeacraevTs Ha pons WA,
PaaymeeTcs, MOXHO CKONbKO YroaHo
paccyxpnate 0 TOM, 4to cuctema M He
TONLKO nNoApaxaer 4Yenopeveckomy
MHTENNEKTY, HO W AONONHAeT, Mcnpas-
naer ero, a notom Gyner ewe n macwira-
OupoBaThCA A0 pelweHns CKONb YrogHo
Gonewwnx npobnem, CcTOSWMX nepeg
JyenosevyecteoMm. Ho, naeBnHnTE, 3TO yXe
u3 obGnactu HaydyHOW GaHTacTUKK, WU
NoAoGHbIE YMO3PUTENBHBIE APryMEeHTbI,
BoT yxe 70 ner nutawowwme xypnoxe-
CTBEHHYIO NUTEPATYPY, HE OONXHbLI CTa-
HOBWTLCA OCHOBHOW cTparerwen ¢op-
MuposaHua MW, OyesnaHo, 1A v Il ByayT
W Aanswe pa3BvBartbCA, pewans CBOM
YacTHbIe 3a0da4v, HO OTHIOObL HEe C npe-
TeH3anen, 4ytobel crate Hacrtoswmm WA,
Moka ewe Mbl 04eHb ganekw xoTa Ou OT
peann3auyvn “Yenoeekonogpaxatenb-
Horo™ M.

K ToMmy xe ycnex B |A v Il He aBnaeTcs
HWU AOCTATOMHBIM, HU HeobxoauMbIM OAns
peweHua BaxHbix npobnem WMW. Ecan
oBbparuTeca K BECNUNOTHBIM ABTOMODW-
namM, T0 Ans peanu3auvn noaobHon Tex-
HONOrMKM HeoOXoOoWMO pewuTe pad Tex-
HU4eckux npobnem, KOTOpbLIE MOryT
WMEeTb COBCEM Mano OTHOLWEHWA K KOM-
neteHunsm 4Yenoeexka. WMurennexkrtyane-
HaA TpaHcnopTHas cwucrtema (a 2aTo
cucrema WMW), ckopee ecero, bypner B
Boneweld CcreneHw HANOMWHATL Cyle-
CTBYIOWYIO CUCTEMY ynpasneHus BO3-
OYWHLIM OBUXEHWEM, 4EM NOoNyNauns
cnabo CBA3AHHLIX, OPUEHTUPOBAHHBIX HA
coBCTBEHHBLIE UEeNU U B UENOM HEBHUMA-
TeNeHBIX nwaen-soanTenen. TovyHee,
oHa Oyner HaAMHOro CnoXHee, 4Yem
HBIHEWHAR CUCTEeMa ynpasneHMa BO3-
OyWwHbIM ABUXEHUEeM XOTA Obl B 4acTtu
MCNONB30OBAHWA OrpoMHbIX 00BEMOB
OaHHbIX U afanTWBHOMD CTAaTUCTUYECKONo
MOAENUPOBAHMA ANA WHPOPMUPOBaAHWA
0 YACTHBLIX pPEeWeHUs X no Kaxaomy
MaHeBpy kaxaoro asTomobuna.



BmecTe ¢ Tem, HECMOTPA Ha B Uenom
ONTUMMUCTUYHBIA HACTPOW NO 4acTw
Byaywero WA, cneunanncTel NPU3HAKWT,
yto WKW HeceéT cepbe3Hbie pPUCKW.
MomHuTes, Ctueen XokuHr n ap. nonara-
nu, 470 A ctaHer unu camelMm XyaLinm,
MNU CaMbiM NYYLLMM RBNEHUEeM B MCTO-
pun 4enosedectea. K tomy xe, korna
noau rOBOPAT O HblHELWHEW TOTanbHOW
asTomaTtmiaumn paboynx MecT, OHM
4acTo 3abeiBAOT, 4TO HAMHOrO BaXHee
3arnaHyTe Bnepén, 4Tobbl NOHATL, 4TO
Byner panswe.

Mo atomy nosoay Termapk ckaaan:
“[eno B8 TOM, 4TO CErOAHA Nepen HaMmu
CTOST BONPOCHLI, HA KOTOPbI€ Mbl L0NX-
Hbl O0aTe OTBET Npexae, Yem Ha ceer
NOABWUTCHA NEepBbI CYNEepUHTENNEexT.
Mpu4yem atn BONPOCHI AOBONBHO CNOX-
Hbl, BO3MOXHO, OTBETWUTL Ha HWUX Mbl
cMmoxem He paHee yem yepea 30 neT. Ho
KdK TONMbKO Mbl MX paspelwunm, TO CMO-
xem obesonacute ceba or yrpoa. Tak
KaKk Mbl cMoxem obecnedynTe HaOex-
HOCTk Oyaywwux cwuctem WKW, korpa
CeroAHA HaWwW KOMNLIDTEPB O4YeHb
nerko B3nambiBawwTca? Kak caenatb
Tak, 4ytobel MW noHuman Hawwm uenm,
ecnu OH craHeT ymHee Hac? Kakumu
nonxHel OwbiTe uenn y camoro MU?
CMoxer nu WCKYCCTBEHHbIW pasym
Buipaborate nepen coboll BbICOKWME
3afnayM, Ha KOTopbie CerogHs ynosawT
MHOTMEe aMEePUKAHCKWE NPOrpaMMUCThI,
MNK OH BAPYr CTaHeT MbICNUTL Kak
yenosek u3 cpeagHux sexkoe? Kak mame-
HATCA Hawe ofwecTBo nocne nosene-
Hua MN? Korga eaw kOMnNeOTEp 3aBu-
caert, Bbl HAYMHaeTe HepeHW4aTbL, NOTO-
MY 4TO noTepsnm Bpems. HO npepg-
CTasbTe, 4TO peyb Maetr o BopToBOM
KOMNBIOTEPE CaMOnera, Ha KOTOPOM Bbil
neTuTe, WA O CUCTeMe, OTBeYanwen
3a snepHoin apcenan g CLWA, sor ato
yXe B pasbl cTpawHee".

A BOT KTO, K NpUMepy, OONXeH OTBe-
4ate, ecnn UM UnKM BOOPYXEHHBIA WM
pofoT coBEpPWWUT AENCTBUE, NPUYMHMB-
wee noasm spen? 1o AeNCTBNe MOXeT
BbITb CNy4alMHbLIM, HO 3TO OAWH U3 MHO-
rmx BCcTawwumx nepen obuwecTBOM
gonpocoe 06 asTOHOMMK U OTBETCTBEH-
HocTu MW, korpna ero Hawbonee npoaen-
HyTeie GOpMBI, Ckaxem, camoynpasnse-

Mble aBTOMOGWMNKM (BO3MOXHO, NEpBble
poBOTHI, KOTOPBIM MBl YYUMCAR AOBE-
pPATL), APOHLI MKW faxe cpeacTea Bene-
HWA BOWHBLI, NONy4aKnT Bce Honee WKUpo-
koe pacnpoctpaHenue. CneuwanucTsl
no MA v npasy NbLITAKKTCA 3TO NOHATH,
OQHAKO He BWAOAT npocrtoro orteera. B
moBom cny4ae sBonpoc OCTAETCA KpPUOK-
Yecku TpyaHoiMm. Kak, kK npumMmepy, paspe-
NWThL 30HLI OTBETCTBEHHOCTW Nporpam-
MUCTa W Bnagensua, y4YWTeiBas, 4TO
po6oTtel 1 M obyvawTcA K3 OKpyxao-
Len Mx cpeabi?

Mo chnoeam Termapka, 4T06bl HUBENK-
poeaTte ucxogswme ot UM pwckn, Hano
yawe yctpavearts guckyccuu. MNpuyém e
OUCKYCCHUAX OONXKHLI NPUHMMATL y4a-
cTue Bce cnowm obuwecTtBa, a HE TONbLKO
"nopépHyTeie” Ha M yyénbie. Beab MA
ofewaer W3IMEHWTL Camy CYLWHOCTb
Halwen UMBMNM3AaUMA KW 3aTPOHET XU3Hb
BykBansHOro kaxaoro Yenoeeka. lycTte
Kaxablh 4enoBexk W y4acteyetr. WU 410
WHTEPECHD, XOTHA CerofHqa B nccnepoea-
HuA MW BknaabiBaldT munnuapasi, npu
ATOM M3yueHnna ero He3onacHOCTH Npak-
TUyeckun He duHaHcupywoTca. KTo cran
Obl CTPOWTE SOEPHLIA peakTop, He
CNPOEKTUPOBAB nNpenBapwuTenbHO ero
sawmty? OuyesngHo, 410 BCe Dbl BoiMrpa-
nu, ecnu Ol rocypapcTea M KOpnopaumm
cranun Oonblwe BKNagbLIBaTe OEeHer B
uccnepgoBaHna Ha Temy 6Ge30nNacHoOCTM
M. N Torga y Hac 4To-HMOYAbL NONY4YNT-
cH.

A Tenepb paccMoTpUM waeanbHoe
wHdopMmaumoHHoe obwecTeo, B KOTO-
POM OKpyXawwas cpeaa ysewada gar-
YMKAMM, KOTOpbIE WCNPaBHO NepenanT
agekpaTHyilo wHboOpmMaunilo, U aTomy
HUKTO He MmewaeT. N BOT 3TOT OrpOMHbLINA
OKPYXAKLWWA MUP NOCTABNAET B HawWy
BBICOKOTEXHONOrMYHYI) KOMNaHWIO Or-
POMHBLIA NOTOK [AaHHbIX, KOTOpbLIA B
peanstHoMm BpemeHn obpabartwiBaeTcs B
HOOax, npeoBpa3yeTcn, BU3yanuaupy-
ercs m np., 4Tobel NnpeacTate B yaobHom
Buae. M notom 4Yenoeek, KOTOPOMY
npeaHasHavyeHa 3ata vwHpopmauumsa, Ha-
npAras mMo3rn, CMOTPUT HA BCE 3TO W
NPUHKUMAEET pelweHne, KOTOopoe OH
TpaHCnWpyeT Apyromy Yenosexky, Bonno-
WanuwemMy 3TO pelueHrwe B HEeKWA Koa.
Janee 3ror ONTUMMIMPOBAHHLIA KOA

ynpasnseT Npou3BoACTBOM, KOMMNAHMER
MNK Aaxe rocyaapcTteoMm, U nanee npo-
M3BOACTBO W NP. HAYMHaeT yny4ywarTb
NTO-TO B OKPYXaOLWemM Mupe i T. O,

A Bam He KaxeTcs, 4TO B UCTOPUM NPO
MW noseunocek cnaboe ageHo, M YenoBex
CTAHOBUTCA nNpocTo nuwHum? Cne-
UManNUCTBl OTMEeYawT, 4YTO XOopowo
oBy4YeHHbIA anropuTM yXe CerogHsa B
COCTOAHMWM CaMm NPUHUMAaTL PeLUeHWA,
ocobenHo B Oonee AU MmeHee NOBTO-
pPAIOWEeMCH NPOM3BOACTBEHHOM nNpo-
uecce, nNpPU4YEmM MOXeT penars 3T0
ropasgo nyswe nwboro camoro oneiT-
HOro TexHonora. W nony4aertcs, 4To
HanM4WMe 4YenoBeKka B Uenu NpUHATUSA
peweHnin NoNpocTy HenpakTuyHo. Ewe
He NoCTpouB "HacToAwnn” M, yenose-
YECTBO YXe HayYuHaeT o0Cc0o3HaeaTe
COOCTBEHHYID HEHYXHOCTL B psae wua-
BECTHBIX npoueccoe. To nu ewe Gyaer,
KOrga nosABMTCA ~HacToAwMn™ WW...
NocuntaeTt nu atoT MN HYXHBIM KOPDMWUTL
MWUINUOHBLI U Qaxe MUNNnapab HeHyx-
Heix 6e3pensHUkoB Ha "Genkoson Tare"?
Beab nuTalowwecs 3INEeKTPU4YECTBOM
pobOoTbl HE HYX[QAaKTCA B CeNbCKOM
xo3ancTee, xunbe, nepepaboTke BwiTO-
BOro Mycopa, OTonneHun, BogocHabxe-
HUKW WU np. v np. Tyt u 6ea UN nerko
coobpa3nTe, Ha 4ém uenecoobpasHo
CIKOHOMUTL. KTO-HMOYyAL, KpOME nuca-
Tenen-gaHTacTos, NpocYATan Takue
PUCKN?

BoamoxHo, korga-uubyab kKakue-
Hubyae obnayHbie cepBWCbl NO3BONAT
HAOEeNnUTe UHTENNEeKTOM KOoro yrogHo. W
TOrga Bce BOKPYr CTAHYT YMHbIMKA W
obpasoearvHbimK. Toneko ato Gyner yxe
HUKOMY He HyxHO. M Bam 3aaBuT, 4TO,
MON, Balw noe3n, TosapullM noagWn, yxe
yweén. Y1o xe ocraHercAa Ham? — Hy,
X0TH Bbl NECHRA;

H meyrana 0 MOPAX W KOpannax.

H noects mMeyTana cyn Yepenawmii.

H warHyna Ha kopabnes, a kopabnunk

Oxa3anca N3 ralertsl BYepaluHen. ..

Mo marepwanam The Verge,
hightech.fm, vz.ru, anews.com,
pcweek.ru, Defense News,

medium.com

MoaynsatTop curHana aHasnorosom

BUAeOoKaMepbl

A. EKUMOB, c. OmyTunckoe TiomeHckon obn.

90-x ropax npownoro sexka OGwbina

nonynspHa wWrpoeas npwcTaska
Dendy. [lna noagknoYeHUA K TENEBU30PY
Yepes aHTeHHOoe rHe3ao oHu Beinu cHab-
KEeHsl MOAYNATOpPaAMW BMaeocurHana.
HekoTopsie U3 3TUX NPUCTABOK, KPpOMe
kabens nNoOkKNYEHWA K TeneBw3opy,
MMEeNu B KOMNNexkTe ABe aHWTEeHHbI, 4TO
NO3BONAN0 NPUMEHWTE MX B3aMmeH kabe-
NA, TaKk KaKk MOAYNATOP NpUCTaBKW ANA
3TOr0 WMENn AOOCTATOMHYH) MOLWHOCTb
AN nepenayYv CcurHana Ha Heckonsko

METPOB, 3a4acTyid NPUCTABKWN NPUXOAN-
N B HEMrOAHOCTE M3-33 BeIX04a U3 CTROR
NPoUeccopos, HO MOOYNATOPbLI OCTaeBa-
AMCL UensiMiu. 3TO HATONKHYNO MEHA Ha
MbICNb MCNONL30OBATE TAKOW MOAYNATOP
B Ka4YecTee MUKpPOMOLWWHOIro nepeaaryn-
Ka AN nepegayYy curHana yépHo-6enoid
aHanoroBon Buaeokamepsl Ha Hebonb-
Wwoe paccTofsHWe, NOCKONbKY NpPOno-
XWTh, HANPUMEP, M3 Capan 8 A0M, 3kpa-
HUpPOBaHHBIA kabene (kOTOpbLIA HAQO
eweé n npnwobpectu) He eBcerga yanobHo

unn Bo3moxHO. C 31Ol uensw OGuino
yeenu4eso pno 6 B nopasaemoe Ha
MOLYNATOP HANpsXeHe NUTaHUA U BHe-
CeHbl B cxemy HebDonbwwne W3MEeHEeHWS,
NO3BONAKWME NOBLICUTE MOWHOCTb
MOAYNATOpPA.

Moaxe a paspabotan M wucnwiTan
CBOW MOOYNATOP, CXéma KOTOpOoro no-
kalaHa Ha pmec. 1. Ha Tpanancrope VT1
cobpaH 3a4310WKMIA redHeparop, Ha TpaH-
auctope VT2 — cobcreenHo AM-mo-
OYNATOP, CUrHan kKOTOPOro noctynaeTr
Ha MMKPOMOLLHbIA kackag YBY Ha TpaH-
ancTope VT3. BonbWWHCTBO 3NEMEHTOB
pa3MelleHsl Ha ne4YatHoOWw nnare W3
NBYXCTOPOHHEro CcTeknorexkcronura
TonwmHon 1,5...2 mm, yepTex KOTOpPOW
nokasaH Ha puc. 2. MoHTax peranein
NPOW3BEeNEH CO CTOPOHbI NEe4YaTHbIX
NPOBOAHWMKOB, BTOpPas CTOpOHaA nnartbl
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Mpuém craren: mail@radio.ru
Bonpocsi: consult@radio.ru
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ocTasneda mMertanMinpoBaHHOW W WC-
NONL3YETCH B Ka4ecTee akpaHa m obwe-
ro nposona. B nnate npoceepneHbl
OTBEpPCTUA, Yepe3 KOTOpbLIe C NOMOLWbID
OTPE3KOB NyXeHoro nposoga coepnun-
HAWT 06e CTOPOHLI MEeTannM3upoBaH-
HOW 4acTW NNaThbl.

koHpeHcatopel C2, C4 u C5 cneayer npu-
MmeHuTe ¢ TKE M47 wnn MNO. Tpaw-
aucTopel KT368BEM MOXHO 3amMeHnUTh

TpaH3ucTopamu cepun KT316. Karywka
L1 wamorana nposonom N3IB-2 0,8 Ha
onpaske AMamMeTpoM S MM WU COOepXuT
9 puTkoB. OcTaneHble KATYLWKW HAMOTA-

Ecnuv ¢ BeiIxOaa samaeokameps noctyna-
T CWUrHan ¢ NOCTOAHHOW COCTasnsAal-
wen, Gonblwen Yem Ha IMUTTEepe TpaH-
uctopa VT2, nOnApHOCTE BKAK4YEHWUA
kowpeuwcaropa C8 Hago NOMEHATh Ha
NPOTUBONONOXHYIO. [lnA npnéma curHa-
na moaynaTopa Ha Tenesu3op B ka-
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[MpUMEeHEHbI NOCTOSHHbIE PE3NCTOPLI
MNT, C2-23, nogctpoeunsin CIMN5-16,
Cn3-3, OKCWUAHbIE KOHOEHCATODbI
K50-35, noactpoedrbie KMK-MM, no-
ponayt n KT4-25, octanbHble — kepa-
muveckue K10-17, KT, KJIC, npu4ém
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Hbl npoeoaom MN3B 2 0,4 Ha onpaske
amameTpom 4 mm m conepxart: L2 v L4 —
8 Butkos, L3 v L6 — 5 ButkOB, LS —
7 BUTKOB. B xavecTee aHTeHHs MOAYNS-
TOpa NpUMEeHeH MeaHbIn NpoBoa Ton-
wMHon 1.5...2 MM n gnuHon 450 mm.

YeCcTBe aHTeHHbl BbIN NPUMEHEH MOH-
TaXHbIW NpoBOA OANMHOW 1.5 M, nookmo-
YEHHbLIW K adHTeHHOoMy Bxony. Bwu-
AEBOCUrHanN Npu UCNbLITAHWAX NPHUHKMMAanN-
cA Tenesuaopom Be3 UCKAXKEHMW, HO
4T00bI A0DWMTLCA Ka4YecTBEHHOW mMoAay-
NAUMKM (KOHTPAaCcTHOCTK), Heobxoaumo
oba3arensHo nopobpars peancrop R4,
a Takxe C NOMOLWLID NOACTPOEYHOro
pesncropa RS noburtecs rnybuHel moay-
nAuMKn, (Ha akpaHe Teneswaopa Oyaer
M3MEHATLCH APKOCTbL M3obpaxeHun).
Hactora Hecywen moaynstTopa c yka-
3aHHLIMW HA CXeMe HOMWHANaMu M na-
pameTpamMmun KaTtylwek MHAYKTUBHOCTI —
okono 115 Mlu. Eé mMOXHO M3MEHWTL B
HeDonbWKUX npepgenax, pas3gsvras w
caoBuras BUTKM katTywkwm L1. Makcwu-
ManeHOrO HANpPARXxXeHWA BbIXOOHOIND CHr-
Hana pobwBawTCR C NOMOLWbBID noag-
CTpOe4HbiX kKoHaeHcatopos. PeaucTop
RY B BRIXOAHOM KACKAQEe NpeaHa3HAYeH
ONA NpefoTBPALLEHWA 8ro camoBo3byx-
OEHWA W, NO MOEMY MHEeHWIO, npe-
NATCTBYET BO3HWKHOBEHWIO ApPYrvx na-
pa3nTHLIX curHanos. Ecnu Baw Teneswn--
30p NPW CKaHMpOBaHWKW HAcTpavBaeTcH
elWe M Ha BTOPYK rapMOHUKY curHana
(Ha 4yacTtoTte okono 230 Mlu), Hano yee-
NAYATE YUCNO BUTEKOBR KAaTyllek WMHAYEK-
TMBHOCTKM L4 v L6 Ha aBa unu Tpm M
NOBTOPHO OTPErynMpoBaTe NOACTPOEY-
HbiA koHaeHcatop C14, yeennume oMUy
aHTeHHbl Ha 100 mm.

Cocensm 8 NOMEWaThL CBOMM YCT-
POMCTBOM HE MOMY, Tak Kak NpakTU4eckKu
BCE@ OHW NONBL3YIOTCA CNYTHUKOBBIM W
UWPPOBLIM TENeBnaeHnemM, WCnonb3ays
npuctaekn AMB-ananaszona ana npue-
Ma UMWPPOBOIro TENeBMAeHWs, KOTOpble
NOAKMOYATCA K TENEeBU3MOHHBIM NPK-
eMHMKam aHanorosoro BunaoeocuvurHana.
NMpuMmeHsTe Takon MOAYNATOP B ropoge
M3-3a BO3MOXHbIX NOMEX He ChneayeT, HO
B CENbCKOW MECTHOCTW MOXHO NO3KCNe-
PUMEHTUPOBATL. [



HOBOCTU BELLAHUA

Pasanen sengér B. N'YJISAEB, r. ActpaxaHs

POCCHUA

CAHKT-NETEPBYPI. Ha npoxoaue-
wem B 1, Cankt-NMetepbypre ¢ 18 mas
"MepsoM KOHrpecce uwdpoBOro pagno-
BeWAaHMa" Bnepesie B Poccum nponasoaum-
NoCk OEMOHCTPaUMOHHOE BelwaHue 8
uudppoaom dopmare DAB+ nporpamm
pagwoctaHumm “Muonep FM™. Cant
cradumm <http://pionerfm.ru/>{ucrou-
Huek — URL: https://www.facebook.
com/pionerfm.ru/posts/2095824720
705125 (21.05.18)).

ANTAUCKUWA KPAW. 25 anpens B
r. 3apuHcke Ha vactote 107,7 My ¢ 06b-
exkTa cesam dumnuana PTPC "Antaickuin
KPTIMNLW™ Ha4anace TpaHCcnsuwa paawvo-
ctadumn "[JopoxHoe paguwo”. MowHOCTb
nepegar4nka — 100 Bt (wcrounmk — URL:
http://altai.rtrs.ru/tv/analog/
s-obekta-rtrs-nachalas-translyatsiya-
dorozhnogo-radio-v-zarinske/
(21.05.18)).

BENroOPOACKAR OBN. [lpaso-
cnasHana paguwoctaHums "Paawo Bepa”
HaYana ceoé BewaHwe ¢ 15 mas B
r. Crapuiida Ockon wa wactote 104 Mly
(nctoynmk — URL: https://vk.com/
radio vera?w=wall-51326921_
15268 (21.05.18)).

BONrorPAACKAS OBN. 14 mas du-
nwan PTPC "Bonrorpaackmia OPTMNU"
Hayan Tpadcnauuw obnacTtHoOW pagwno-
cranumn "Bonrorpan-24 FM” wa wacrorte
93,4 My, MowHOCTE nepepar4ymka —
1 kBr. PaguwocraHumAa crana 26-A no
cuerty, TpaHcnmpyemoin PTPC B Bonrorpa-
ne 8 YKB-gnanaaowe (nctounmk — URL:
http://volgograd.rtrs.ru/tv/analog/rtrs
-nachal-translyatsiyu-radiostantsii-
volgograd-24-fm-v-volgograde/
(21.05.18)).

KMPOBCKAS OBJ1. C 14 man paguo-
cTaHuMa “ABTopaamo-Kuwpos™ npexkpatu-
na sewaxHue B r. Kmpose Ha 4acToTe
71,84 My B CBR3KX C OKOHYAHMEM NULUEH-
3um pewarens (mcroysmk — URL: http://
kirov.rtrs.ru/tv/analog/radiostantsiya-
avtoradio-kirov-prekratila-
veshchanie-v-kirove/ (21.05.18)).

KPACHOOAPCKMWA KPAW. C 1 masn
dumnunan PTPC "KpacHopnapckwin KPTIIL™
Ha4an Ttpadcnauwio "Paawo Poccun” c©
nporpammamu NMPK "Kybanb" B8 r. Eicke
Ha yactote 107,4 MIu. bnarogaps yse-
NUYEHNI0 MOLWHOCTH nepeaaTtymka ¢ 0,5
Ao 1 kBT BOIMOXHOCTE NpUema paauno-
nporpaMmMm OONOAHWTENBHO NOAYYUNK
Gonee 30 Toicay xuTenein Enckoro pai-
oHa. Panee "Pagwo Poccun™ TpaHcnupo-
Banocke B EWcke Ha vacrtore 71,15 Mly
(mctowsmk — URL: http://krasnodar.
rtrs.ru/tv/analog/izmenilas-chastota-
veshchaniya-radio-rossii-v-eyske/
(21.05.18)).

PapuocraHuma “"Hosoe paavo” nossu-
nace 7 Mas B r. Apmasvpe Ha JacToTte
98,1 My, (wcrounmk — URL: https://
vk.com/newradio?w=wall-
106042931_409948 (21.05.18)).

Mpumevanne. Bpema scrogy — UTC.
Bpema MSK = UTC + 3 4.

KPbIM. B r. [1xankoe B mas Havanacek
TpaHCNAUWA OBYX MOCKOBCKMX paawo-
ctaHuun: "Papwo 7° — Ha yacrtote
104,6 MI'y » "Eepona MNnwc” — Ha yacTo-
Te 105,5 MIlNu (mcrounnk — URL: https://
vk.com/crimea_tvradio?w=wall-
18594521 2454 (21.05.18)).

NEHWHIPAOCKASR OBJ1. PagwocTtaH-
uwio "EuroDance Radio™ ¢ 15 mas MOXHO
ycnbiwate B . Bwbopre Ha w4acrtorte
87,6 My,

MOCKOBCKAS OBN. C 1 mas pagwo-
cTaHumAa "Hawe pagwo” Havana sellaHve
g r. lybHe Ha yacTtote 106 My (wcrou-
Huk — URL: http://nsn.fm/hots/nashe-
radio-nachnet-veshhanie-v-
dubne.html (21.05.18)).

B nrT ¥Yeapoeka Moxanckoro panmoHa c
10 masn Ha uvactote 102.6 MMy mMoxHO
APWHUMAaTL NPOrpaMmel paanocTaHumMm
"Pagno pogHbix gopor”. CnoraH pagwmo-
craHumn: "Hu aHs 6e3 necHu!”

B r. Moxaiicke c B mana ata paguocTaH-
LWMA TpaHcaupyeTca Ha 4actote 92,2 My
(mctouHmk — URL: https://vk.com/
radiord?w=wall-143202128 3479
(21.05.18)).

C 16 mas k cetv paguoctaHumm "Paaono
poAHbIX aopor” npucoegunca r. KnuH.
Bewa+nue waért Ha yactote 102,9 Mly
(nctoyHmk — URL: https://vk.com/
radiord?w=wall-143202128 3646
(21.05.18)).

MYPMAHCKAR OBJN. "Poctenekom”
NpekpawaeT okasaHue ycnyr nposoaHoro
paguoselwwarHna 8 ropogax MonAapHomMm W
CHexHoropcke. PaavoTpaHCnAUMOHHBIA
y3en Gyner 3akpbiT NoO NpUYWHe M3Hoca
obopynoBaHWA CBA3W, NpeaHasHavYeHHoro
ONA OKa3aHWA yCcnyr nNnpoBOAHONO pagwvo-
BELAHWNA, W OTCYTCTBUA TEXHUYECKOKW BO3-
MOXHOCTH ero 3aMeHsl.

[0 HacToAwero speMeHn No CeTu Npo-
BOAHOMQ pagvoBellaH1Aa TpaHcnupoea-
nuck ABe paauoctaduan: "Pagvwo Poccun”
1 "Mask". ABoHeHTbl yBeLOoMNeHsl 0 nna-
HUPYEMOM NpexkpalweHnin oKkasaHua ycny-
M, NONYYHUB NPEeQNOXEHNE NONY4aTh yony-
M paanoBeLllaHa NnocpeacTeoOM MCNONb-
aoBavma YKB-npueémHukoe, koTopbie, B
OTAN4YME OT NPHUEeMHWKOB NPOBOAHOIO
BeLIaHWA, NPUHWMAKDT BCE ApYyrve paano-
CTaHuMK, TpaHCnupyembie B pervoHe B
YKB-ananaaone.

MypmaHckum  unManom NPUHATO
pewexHne o BGecnnatHom obecnedeHum
YKB-npuwémHukamn abonenToB yCnyr
CBR3W nNpoBoaHoro pagwosewadns MNMAQO
"Pocrenexkom” (uctounmk — URL: https://
www. hibiny.com/news/archive/
166042/ (21.05.18)).

HOBroPoACKASA OBJ1. 16 man pa-
auocTadHuma “AsTopaavo” BO306HOBWNAE
Bewanme B r. Benukom Hosropone Ha
yactote 103,7 Mlu. Takxe B 3TOT AeHb K
30He Bewadua "Astopaawo” aobGasuncs
r. BOpoBKUYK, 3aeCh PAAVOCTAHLIMID MOX-
HO ycnelwaTe Ha 4acrtote 105,4 MIy.
Bewawwe ctadumw B r. Bannae npoaon-
xaetca Ha vactote 103,4 Mly (mcTou-
HuKk — URL: http://www.gpmradio.
ru/news-page/uid/13890
(21.05.18)).

POCTOBCKASA OBN. 28 anpena ¢wu-
nwnan PTPC "Poctoecknin OPTIIL" wavan
TpaHcnauWvw pagwoctaduwy  "Pagwo
Poccvn” € BKNKOYEHWEM MECTHbIX Npo-
rpamm TPK "OOH-TP" B8 . Canbcke Ha
yactote 105,9 MI'u. Beicota nopseca
nepegawuien aHredHHel Ha obwexte PTIC
B Canbcke — 236 M, MOWHOCTbL Nepenar-
yuka — 1 kBt (nectounmk — URL:
http://rostov.rtrs.ru/tv/analog/rtrs-
nachal-translyatsiyu-radio-rossii-v-
salske-v-fm-diapazone/ (21.05.18)).

CAXANMHCKASR OBN. 1 mas pagwo-
cradHuma "ROCK FM™ zanycTtuna seuwaHme
B . KOxHo-CaxanwHcke Ha dacrore
102,9 Mly. 310 neeATbIA pervoH Bewa-
HWA ANA paanocTaHLMK.

Pagnocranuma "ROCK FM" sewaer B
¢opmate "Classic Rock” Ha TeppuTopuM
Mockebl 1 Mockoeckoin obnactu ¢ 2007 r.
CrtaHuMa ABNRETCHA OOHWMM W3 Cambix
yCnewHslx npoektoe “MyneTuMmepnua-
xonauHra®. ExegHesHo B YKB-anana3so-
He U B MHTEepHeTe paauocTaHUMKD cny-
WakwT OKONO NONYMWNNWOHA YenoBex
(mcrtouHmk — URL: http://nsn.fm/hots/
radio-rock-fm-teper-i-v-yuzhno-
sakhalinske.html (21.05.18)).

CTABPONOJIbCKMWA KPAW. K cetn
PErMOHANEHONo BELWAHWA pPagMocTaHLMm
"Love Radio” ¢ 18 mas npucoeguMHWNCH
r. Muxainnoeck. Yacrorta BewaHua —
93,6 My (uctoyHnk — URL: http://
mediaguide.ru/?p=newsé&id=
SafdefS57&page=&screen= (21.05.18)).

YOAMYPTHUA. B r. BorkuHcke 18 mas
Ha vactote 97,6 MMy Hakanoce Bewa-
HMe paawocTavuumm "Pagwo Pekopp”
(mctounme — URL: https://vk.com/
mhsarapul?w=wall-94150511 6674
(21.05.18)).

YEYHRA. 7 marn dwnwman PTPC "PTNUY
YeueHckoit Pecnybnukn”™ cOBMECTHO C©
3A0 "Pycckoe Papwo-EBpa3wva”™ Havan
TpaHCcNAUMID paguocTaduun “Pycckoe
paamo” B r. [po3HOM C pagvoTenenepe-
Aawwen cradumn Ha rope HetpebwuHan.
Cnywartenu MoryT npuHMMaTe paguonpo-
rpamMmel Ha 4yactote 89,3 Milu. MowHoCTE
nepegatinka — 250 BT, yto penaer cwur-
Han QocTynHeim Bonee yem 40 % xuTenein
pecnyGnukn (nctousmk — URL: http://
chechnia.rtrs.ru/tv/analog/rtrs-
nachal-translyatsiyu-radiostantsii-
russkoe-radio-v-groznom/ (21.05.18)).

S3APYBEXHOE BELLAHME

ANACKA. Papwoctanuma KNLS
("The New Life Station”) 3ameHseT 4acTb
CBOWUX 4acTOoT wW3-33a CUNbHBIX NOmMex oOT
paanu4yHelx paguocTaHuwin. Hosoe pacnu-
caHwe QonNXHO BCTYNWUTL B cuny C 21 mas.

Ha pycckom f3sike TpaHcnsuww Oyayr

MaTH:

— ¢ 09.00 po 10.00 — Ha 4acrtoTe
9610 klu;

— ¢ 11.00 npo 12.00 — Ha 4acroTte
6185 kl'u;

— ¢ 15.00 no 16.00 — Ha vacrorte
9730 klu;

— ¢ 16.00 npo 18.00 — Ha 4acroTe
9560 klu.

MonHoe pacnucaHue BCeX A3bIKOBbIX
cnyx6 npuvBeaeHO HA canTe cTaHuMM
<http://knils.net/rus/schedule.htm>.
MowmHocTs nepepatynka — 100 kBr,
HanpasneHue BewaHua — NanbHeBOCTOM-
Hbl pernoH Poccun.
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BBETHAM. Paagwoctanuwsa "Tonoc
BoetHama", cyas no agupHeim Habnwae-
HWAM, COKpaTtuna CBOWM TpaHCcNAUuMKM Ha
pycckom A3sike. C 11.30 po 11.57 m cC
12.30 po 12.57 sewanme MAET TONLKO Ha
ooHoW wactote — 7220 klu. Ha 3annaHu-
POBAHHOW  napannensHoOW  4acrore
12000 kl'y B ykasaHHOe BpEMA Tpadcna-
LA OTCYTCTBYET.

C 16.30 po 16.57 Ha pycckom fA3bike
TPAHCNAUMKM BEOYTCA Ha ABYX 4YacToTax:
7280 klMu v 9730 klu.

KMTAW. "MexayHapoaHoe paguo
Kutan" TpaHcnupyer nporpamMmel Ha pyc-
CKOM §3biKke N0 pPacnucaHuio, NpUBeaeH-
HoMy B Tabnuue. MNepsbin admp npo-

KHAOP. C 5 mas nepepayv BCcex A3bIKO-
Buix cnyxD "lonoca Kopew” BbIXOOAT B
aup C HaAyYana kaxporo yaca, a He c
CepeluHbl, KaKk 3TO OCYLWEeCTBNANOCk A0
cux nop. Takum obBpa3om, TpaHcnAUMK Ha
pycckoMm fA3blke M3 lNxeHbAHA NOMEHANK
BpemMA Bbix0oaa B 3dMp W OKOH4YEAHMUA
BewaHua. Pacnucasme tenepb BbirNAguT
Tak:

— ¢ 07.00 po 07.57 v ¢ 08.00 po
08.57 — HavacToTax 9875, 11735, 13760
n 15245 kly,;

— ¢ 14.00 00 14.57,¢c 15.00 po 15.57 "
c 17.00 po 17.57 — Ha wacrorax 9425,
12015 xlu,

PeweHue 0 nepesoae 4Yacoebix CTpe-
nok no scein CesepHon Kopee
NPWHATO NO MTOram npowegn-

' | _Bpems, UTC Yacrora, klu WEro Mexkopenckoro caMmmu-
| 00.00—00.57 | ___1521; 7430; 9445 ra. Takmum obpasom, KH/P oka-
02.00—02.57 EEIDE__ _1__?_'_534[] 3anach B 04AHOW YAacOBOW 30HE C
04.00—04.57 5005, 15445, 15665; 17640 | IOxHOi# Kopeewn (MCTOuHMK —

" D8.0 857 i 15335 15555 nuyHble HabnopeHna v canr

BT =71 . —  cTtaHumn <http://www.vok.
. ' - ' ' ' CHANNEL=3&lang=>

J i | 13575; 13600; 17575 (21.05.18)). 9

| 14 00—14 57 963; 1323, 1521, 5905, 7330; YEXUWA/CWA/NINTBA.

l ' ' 9675 Ynpasnaeman nNpPaBsuTenkCcT-

| 16.00—16.57 | 1521; 5905; 9605; 9730; 11875 BEHHON OpraHnsauven CLUA

' | 18.00—18.57 1521; 7210; 9560; 9765 Broadcasting Board of Gover-

[ 20.00—20.57 7245; 9525 fors (EBU) PARWOE TSRS
5 01.00—157 | 1521. 5905, 13600 FaaMo Chobana’ TpaHGnpy-
eT NporpamMmbl Ha PYCCKOM
| 03.00—03.57 5905, 15435, 17640 17710 | ' gapike B neTHeM ceaoHe (nepe-
| 05.00—05. S7 | 15445; 15665 4ATYMK MOWHOCTBIO 75 kBT B
E 09.00—09.57 | | 15335; 15665 Sy mecteyke BewwuHToc (Viesin-
11.00—11.57 963; 1116; 1323; 1521, 9725, tos), Jiutea) no cneaylowemy
. 9890: 11935 pacnucanuio: ¢ 18.00 go 19.00
: | 963;1323; 1521; 5915, 5990, | | “.¢ 19-30 no 03.00 na vacTore
13001387 7400, 9675; 13600 | | 1388 xTu.
963 1323; 1521; 5905, 5915,
! CNYXEBHbLIE

| 15.00—15.57 5965 599;1389553&. 11790: PANMOCTAHLIAM
17.00—17.57 1521; 7265; 7410; 9470; -1511_3_??_" Moroga AanA asponopTos
19.00—19.57 1521; 6110; 7245, 9525 | Mupa (B TOM Y1ucne u poccui-
| 23.00—24.00 | 7430, 9445 | CKWX) C ykasaHuem ropojos,

rpammel gHA 3syqmnT 8 10.00, BCe ocTane-
Hbi@ — NOBTOPbLI 3TOW Nepenayn (MCTou-
Huk — URL: http://russian.cri.cn/data/
608,/20171029/12691.html
(21.05.18)).

19 anpena B Kutae 3asepwwnochb
obbeanHeHMe Tpex KpPynHbIX 3NeKTPOH-
Heix CMW B menwnaxkopnopauuio “"Tonoc
Kutasn”, 9to — "LlenTpansHoe Tenesnge-
Hue Kutas” (CCTV), "Kutanckoe Hauuno-
HansHoe paamo” (CNR) n "MexayHa-
pogHoe pagwo Kuras™ (CRI).

B crpaHe nosBnmnoCb HOBOE rocy-
NApPCTBEHHOE ynpasnedHwe paguvosewa-
HUA U TENEBUOEHWA, 3TA CTPYKTYpa Haxo-
ANTCA NOA HENOCpeacTBeHHbIM KOHTPO-
nem loccoeetra KHP. OHo Oyner 3aHu-
Matecn pa3apaboTkoin M UCNONHEeHWEeM
NONUTUYECKMX YCTAaHOBOK W Mep No yn-
paeneHu) paguoBelaHem u Tenesnae-
HUEeM, NpoaBurate pedopmbl B OaHHbIX
cdepax, MMNOPTUPOBATL Ppaauo- 1 Tene-
nepenadYn, a Takxe CcOoAeAcTBOBaATbL
BbIXO4y 3TUX CEKTOpPOEB 3a pybex.

MNpy BEWaHWK HA BHYTPEHHIOW ayau-
TOopMio ByayT NCNONL30BaTbCH M3HAYanb-
Hbl@ HA3BAHWA, @ HA BHEWHKK — obuwee
HassaHume “Tonoc Kutas” (MCTOMHUK —
URL: http://rcbe.ru/5459 (21.05.18)).

4ACTOT M BpemeHW obbRsene-
HWWA, TpaHcnWupyemblx Cny-
*eDHbIMW paguocTaHuMamMK, npeacrae-
neHa B tabnuue Ha cante <http://
dxinfocentre.com/volmet-wx.
htm?>,

German Weather Service (no-He-
meukn “Deutsher Wetterdienst”) —
"MTepmanckan meteocnyxba” TpaHcnupy-
et wHdopmauuiw o noropge ans ban-
Tminckoro v CesepHoro mopen uyertsipe
pa3a B geHb NO cnefywwemy pacnuca-
Hmo: ¢ 06.00 no 06.30, ¢ 12.00 no 12.30,
¢ 16.00 go 16.30 n ¢ 20.00 po 20.30 Ha
yacrorax 5905 w 6180 klMu. Ans sBewa-
HWMR WCNONbL3YETCA NepefaTr4yrmkK MoLl-
HocTed 10 kBT, A3bik TpaHcnAuwmin —
HEMELIKWIA.

Cant <http://www.wettergefahren.
de/index.htmi>.

MHpopmauma © TOYHOM 3HAYEHUW
MOCKOBCKOro BpeMeHW W kKaneHaapHon
AaTe, a TaKxe 3TANOHHbLIe CUrHans! Bpe-
MEHW TPaHCNMPYIIOTCH NoapasaeneHmem
@ryYrn "BcepocCMCKMn HAYYHO-MCChe-
OOBATENbCKMIA MHCTUTYT PU3NKO-TEXHK-
YeckKkuMx 1 pagnoTexHuW4ecKkuMx wWwamepe-
HUA" (Pryn BHUWNDTPKU) ¢ mcnone3o-
BaHWeM KOpPOTKOBONHOBLIX Nepenar4v-
kOB, ceTkn MHTepHeT, CNYTHWKOB U 1-ro
kanana TTL "OcTtaHkuHo".

Bpema TpaHcnsauwk, Yacrtora, MOLL-
HOCTE, NO3LIBHOW W PAcNONOXeHWe ne-
peaaTtMKkoBs npeactaBnedsl B nocneg-
Hem Beinycke OwnnereHa no agpecy
<ftp://ftp.vniiftri.ru/BULLETINS /V/
bull_ b16_2018.pdf>.

PacnpocTtpansemas [CBY (locy-
napcreeHHas cnyxba BpeMeHu, 4acToThl
U onpenenedMa napameTpoB BpalleHWA
3emnu) MHPOPMALMA O TOYHOM 3Ha4ye-
HWUKM MOCKOBCKOr0 BpEMEHW U KaneHpap-
HOW narte sABNAETCA OPUMUMaNBHOR M
obwepnocTtynHo (mctounmk — URL:
http://www.vniiftri.ru/index.
php/ru/time (21.05.18)).

Xopowero npuéma n 73! =

SDR npuémHuk RTL-SDR.COM V3.
500 kf'y — 1766 MI'u, o63op — Ao
3,2 My, TCXO 1 ppm, aniOMUHUEBbLIA
kopnyc — 1750 pyGnen,

www.radiospy.ru

Cpo4yHOe W3roToBnNEeHue neYaTHbIX |
nnar. '
WhatsApp, Viber +7-926-092-98-37.
0121902@gmail.com

3N "Naboparopus 3NEKTPOHMKM ‘
W NPOrpaMMMpoBaHue”:

~ KaK enath CTapranbi,

. cpaBHEeHWe MWKDOKOHTPONNepos |
W KOMNOHEHTOB, CpeacTs pa3paboTkw
pa3Heix Grpm,

1~ YPOKW NO NPOrpamMMMUpoOBaHMIO KU ‘
ONTUMKW3ALINK NPOrpaMm;

“ NOUCK MHTEPECHbLIX HALW ANA pas-
paboTKKn HOBOW 3NEKTPDOHUKW.

http://journal.electroniclab.ru/ |

CBETOAMOAHBIE NAMIbI, CBE-
TUNBEHWUKWN N BCE TAKOE...
www.new-technik.ru

MNeyaTHbie NnaTtel, HAOoOpL! U MOQY K
Nanaap, DJ200, MuHurnamn.

www.zwuk-serwis.narod2.ru

Ans Bac, pagnomobutenn!

PAAWNO: anemeHTol, HAGopbl, mare-
puansi, Kopnyca u np.

Ot Bac — onnayeHHbln KOHBEPT ANA
katanora.

426072, r. Mxesck, a/a 1333.

N 3unHaroe P K.

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

rtc-prometej@yandex.ru




TKa paagMonpuemMHUKa

yapnonpuémHUK BbiICWEro knacca

"Nenwnrpan-006-cTtepeo” (puc. 1),
Beinyckaswwiica JleHuHrpanckmm 3aso-
oom "Papwonpubop” ¢ 1978 ., oo cux
nop npuenexaer Kk cebe BHuMaHme kpaco-
TOW W CTPOroGThbi0 BHELWHENn OTAeNKM,
nepeaHen naHensio, ohopMneHnem Lka-

"Jlennurpapn-006-crepeo”

—— . oo
-
WU. NYXOB, r. Burensc CapaToBckowi ob. R4

KA4eCTBOM NPUMEMAE M, KOHEYHO Xe, npe-
BOCXOAHBIM "HACLILWEHHBIM™ 1 "DapxaTt-
CTeiM” 3By4HaHWEM, O4eHb NOXOXUM Ha
"Ténnuiil naMnoBbiin” 38yk. OaHako B no-
cnepHee BpemMs paguoBewaHne 8 guana-
aoHe OIRT (64,5...74 MI'y) pe3ko cokpa-
TUNOCH, @ B HEKOTOPLIX rOpoAax u BOBCe

BOTLl 3TOr0 paguonNpUEMHUKE U BCEX ero
6nokoB. Takxe npueegeHo B [1]. 3a ocHoBy
nepecTpoiku Bnoka YKB-1-1C 6bina B3n-
Ta meToawka, onucaHHas B [2], cyTb kOTO-
PO 3aKNiD4YaeTcs B TOM, 4TO YacToTy reTte-
poauHa HeoBx04AWMMO NOBLICUTL NPUMep-
HO B 1,2 pa3a nyTéM MAMEHEHWA EMKOCTH
M UHOYKTUBHOCTWM KONebaTenbHOro KOHTY-
pa u panee cnefyer ynoxXuTte paHuLbl
avana3oHa, NPOBeCTH CONpsXeHue Bxoa-
HbIX U FETEPOAMHHOTO KOHTYPOB, HACTPO-
WTh MakCMManbHYD YYBCTBHMTENbHOCTb W
nobutecs koppexTHOW paboTel CUCTEeMbI
AN4Y. bnok YKB-1-1C, sHewnnia Bng KOTO-
poOro npeacTasned Ha pmc. 3, Heobxoawn-
MO CHfiTh C LWACCK pagnonpuemHuka.
Hano ormorate ABa BuTka kartywekw L4
KOHTYpa reTepogMHa (cMm. puc. 2). BHew-
HWA BUA popaboTaHHOW KaTylwkW npuee-
AeH Ha puc. 4.

Nbl HACTPOWNKW, XPOMMUPOBAHHOW PY4YKOW
ONA NepeHockW, NONMPOBaAHHBIM KOpNYy-
COM, M3roTOBNEHHbLIM C NPpUMEHEHWEM
LWWNOHa UeHHbIX Nopoa Aepesa, XOpPowuMm

NpeKpaweHo wnm 8
ny4wem cny4yae nepe-
HECEHD B Anana3oH
CCIR (87,5...108 MI'w).
W aT0 He rosops yxe 06
OCTaneHbLIX paguoBe-
warenbHblx AWanalo-
HaX, KOTOpLIE CNoCco-
BeH NPUHATE 3TOT pa-
auonpuemHuk. MNoarto-
My ObINO NPUHATO pe-
WeHWe ANs Hadana ne-
PECTPOUTL €ro Ha ana-
nasoH CCIR.

B paguwonpuémHimke "NenwHrpang-006-
crepeo” nNpUMeHeH YHUPUUWPOBAHHBIA
Gnok YKB-1-1C, cxema KkOTOpOro s3ATa u3
[1] v noka3ana Ha pwue. 2, onucaHwe pa-

r'rii4

PacnonoxeHue pgertanelm Ha nnare
Bnoka nokasaHo Ha puc. 5. Cnegyer ypoa-
niTh konpexncarop C24 wa kouTypa rete-
poguHa L4C12C24, BbinONHEHHOro Ha
TpaHauctope V12, u konpeHcarop C3 w3
BxoaHoi uenn L1L2C2C3. KonpeHcaTop
C14 3aMeHsioT aHanorMyHbiM EMKOCTBIO
220 n®, nopgbupan aror koHAeHcatop,
MOXHO yBENWYUTL NMBO yMeHbWWTEL aua-
na3oH NepecTporkk. Kak nokasana npak-
TVKa, BbiOpaHHOe 3Ha4YeHwe ABNAETCH
onTumansHeiM. Cnegyowwia atan — 3a-
MEHa WTATHOrO MarHWToOAWMINEeKTpuYe-
CKOro NOACTpOeYHMKa KaTywku L3 peso-
HaHcHOro koHTypa YBY (L3C9C23), Bui-
NONHEHHOro Ha TpaHawcTope VT1, natyw-
Hbiv. HoBblid noacTpoeyHnk aonxeH bbiTe
MOEHTHUYEH 3aBOACKOMY, KOTOPbIW yCTa-
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HOBnNeH B katywke L4, ero awamerp —
5 MM, BeicoTa — 6 mm, war pesvbbi —
0,25 mm. kcnepuMeHTanbHO BbIACHEHO,
4TO NOACTPpoeYHuK kaTywek (L1, L2) exoa-
HOro KOHTYpa 3amMeHATb He CTOMT, OH NOo-
npexHemMy OCTAETCA MarHUTOAM3NeKTpKu-
yeckum. Yucno suTkoB katywexk L1, L2 v
L3 Takxke OCTAeTCH HEMAMEHHbIM,

NMocne BHECEeHMA ONWCaHHbIX BbilLe M3-
MEHEHWA NPOBOAMTCA HanaxueaHue 6no-
ka YKB. Nockoneky He y kaxaoro pagvo-
nobuTens MMEeeTCcA reHepaTop BEICOKOYa-
CTOTHBIX CwrHanos, HacTponky Onoka
MOXHO BLINOAHWTE C NOMOLWWBLID OPYroro
KOHTpOneHOro YKB-npuémHuka ¢ ananaso-
Hom CCIR (87,5...108 MlNu), xenarensHo C
uMdPOBOI WIKANOK ANa nony4YeHua Bonb-
Wen TONHOCTH, MOXHO MCNONL30BaTL WU CO-
TOBbI TEnedOH, Cen4yac y MHOMMX U3 HUX
Ha "Gopty” ecTh BCTpOeHHb YKB-npu-
EeMHWK 3TOro aManasoHa.

PaccmoTtpum nogpobHo npouenypy Ha-
naxweanma 6Gnoka YKB-1-1C. CHavana
erg Haao BepHYTE HA WTATHOE MeCcTo
waccu paguwonpuwemHuka. Orxarte BCe
KHONKW QUKCUPOBAHHBLIX HACTPOEK M
kHONky "AMNY", yGeanTbca, 4TO B HUXKHEM
NONOXEHW CTPENKM BEpHLEPHOro ycT-
poncTea wkans YKB na kontakTe 4 Gnoka
YKB (cm. puc. 2) npucyTcTByeT Hanps-
xeHuwe 1,6 B (HMXHAR rpanuua), a npwu
BEpPXHEM nonoxeHnn — 22 B (BepxHAR
rpaHuua). 3atem HeobxoaMmo BbLINON-
HUTh YKNaaky AavanasoHa nepecTporku
retepoavHa. [ing 3Toro Haao NPUMeHnTL
KOHTPONBHBIA NpUuémHWE ¢ YKB-awana-
30HOM, HUXKHWUM reTepoguHom u MY, pae-
How 10,7 Mlu. Ero wHacrtpawsBawT Ha
yactoty 98,2 My w pacnonarawT kak
MoxHO Bnuxe k HacTpamsaemomy YKB-
6noky. MNMpu 3aToM wacTota retTepoawvHa
KOHTPONLHOIrO npwemHuka Oypet pasHa
87,5 MI'u. Ha a3ToT cursan rerepoauHa w
Hano HacTtpouTe YKB-Bnok. [Ona artoro
BEPHLEPOM HACTPOWKWM Cneayer ycTtaHo-
BWTL HA KoHTakTe 4 YKB-6noka Hanpaxe-
HMe 1,6 B, cooreeTcTByiOWEE HWXHEN
rpaHnLe avanasoda, v epaweHuem noa-
CTpoeYyHMka kaTywkn L4 nobuTthcA yMmeHb-

LeHus nbo NoNHOro NPoONaaaHuA WymMa B
rPOMKOrOBOPUTENE KOHTPONBLHOMO Npw-
eémHuka. lNocne 3TOro ero MOXHO Bbi-
KNOYUTE. Y1006 HE NOBpeauTE MarH1uTo-
OM3NeKTPUYEeCKne NOACTPOeYHUKK KaTy-
ek MHAYKTUBHOCTK, 3a/IMTbiX NnapaduHom
MNKM NOXOXKUM mMatepuanom, wux Hano

NnpeaBapuTensHO pasorpeTs NasibHbIM
dbeHom npu Temnepartype okono 100 °C.
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Hanee py4koi HAcTpPOWKW CTpenky
BEPHLEPHOMD YCTPOWCTEA HYXHO nepeme-
CTWUTh B BEPXHEE NONOXEeHWe LiKans! aia-
nazoHa YKB » BpaweHuem potopa noa-
CTpoeyHoro koHaeHcaropa C12 nobutebes
4YETKOro npuéma camoin BNM3kon Kk Bepx-
HEeW rpaHuue agwanasowa (108 Mlu) pa-
anocTtaHumu. CTOMT OTMETUTL, Y4TO Aanexko
HE B Kax[OM pervoHe BelaHwe BenertcH
Ha yactorte, Bnvakoin k 108 MIu, noatomy
Wwkany auvanasoHa YKB HacTpawBaemoro

NPUEMHUKA CTOWT BMU3yanbHO Pas3genuTb
Takmm o6pasom, 4ToObl HUXKHEE NoNnoxXe-
HMe CTpenkKW BepHbLepHOro YCcTpOWcTBa
cooreercreoesano 87,5 MlNu, a sepxHee —
npumepHo 108,.5 MIu. Ecnu B Bawem
HACENEHHOM NyHKTE YacToTa camon 6nm3a-
KOW K BepxHeW rpaHvue awanaaoda pa-
avocTaHumm medswe 108 MlMu, crpenky
HYXHO YCTAHOBWUTH HUXE KpanHero sBepx-

Hero NONOXeHWs U NPOBOAWTL ONepauum C
koHpeHcaropom C12.

Cnepnyowwia atan — CoONpaxXeHue KOH-
TypoB. lNpW BLINONHEHWMKW 3TOW ONEepauvn
BHavane HeobxoaMmMO HACTPOMTHLCH Ha
camyo 6nmakyo k 4Yactote 87,5 My pa-
AUOCTAHLMIO W BPaLLLeHWEM NOACTPOEYHN -
koB katywek L3, L2 n L1 nobuteca yeTkoro
yBEepeHHOoro npuéma, rpomeoro 6es ncka-
KEHWIA IBYHAHWA PAANOCTAHLIMKN M MAKCK-
ManbHOrO OTKNOHEHUS CTPENKKU MHANKATO-
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pa HacTtponkw. Onepaunio NOBTOPRAIOT,
NOCTENEHHO yMeHblIasa ANWHY WTLIPEBON
aHTEHHbI. 3aremM Hano HacTpOMTbCH Ha
PaguoCcTaHUMD, camyo 6nM3kyo K 4acTo-
e 108 Mly, » BpaweHneM POTOPOB NOO-
cTpoevHbix koHpeHcatopos C2 n C9 no-
BUTLCA Ka4eCTBEHHOrD NPUEMa W Makcu-
ManbHOM0 OTKNOHEHWA CTPENKU MHAWMKAaTO-
pa HacTpoWkW, NOCTENeHHO YMEeHbLUan
ONWHY aHTeHHbl. 3TW Onepauwwn cnepyert
NOBTOPWTL ABa-TpK pa3a.

MaxkcumaneHbid BoixoaHoW curHan MY
YKB-6Gnoka yctaHasnuBawT no CTpenoy-
HOMY WHAWKATOPY, NpeasapuTenbHO Ha-
CTPOMBLUMCE Ha pagmocTaHumio. [Jenawot
3TO, akKypaTHO Bpawas Ha Hebonblon
Yron NOACTPOEYHWK KATYLWKW CMEeCUTens

LS. Mocne 310ro NpoBepsiOT KOPPeKT-
HOCTb paboTel AMNMY 1 4yBCTBUTENLHOCTL HA
BCEM agmana3oHe, oHa gonxHa OwiTh pas-
HOMepHoW. Ecnn 3aTto Tak, HanaxwueaHwe
YKB-6noka MOXHO CYMTATb 3aKOHYEHHBIM,
noacTpoeyHmkn katywexk L1, L2, L3 w L4
cnepyeTt 3annTb napadwmHoMm ans ¢wkca-
umu. BHewnwin sug Bnoka YKB 1-1C, ycta-
HOBMEHHOIO Ha WAaccW paguonpueMHuka,
noka3ad Ha pmc. 6.

OnucaHHan metoguvka Gbina HeoOOHO-
KpAaTHO NposepeHa MHOK Ha npakTtuke. C
e8 NOMOLLbID NepecTpoeHsl TpW Onoka
YKB-1-1C, » Bo BCcex Tpéx cnyyasx oTMme-
HAETCH NONOXMUTENbHLIW peaynerar —
XOpOLWWe YyBCTBUTENbHOCTL M M3bupa-
TENBHOCTh, @ TaKxXe koppexkTHas pabora

ANY. MNpawuubl guanasoHa nepecTpoinkn
popabotasHoro BGnoka nposepexsl ¢ NOo-
Mo BY-reqeparopa TR-0608. HuxHan
rpaHmua — okono 87 MMy, a sepxHsfA —
108,2 MIy. NonpofHxas npoueaypa Hana-
wuBaHua Bnoka YKB-1-1C ¢ nomouwbio
KOHTPONbHO-U3MEPUTENbHLIX Npubopos
nanoxeHa e [3].

Mocne toro kak YKB-6Bnok Bwin nepe-
CTPOEH W NOABWNACH BO3MOXHOCTb NPU-
HUMaTL pagvoctadumn amanasoda CCIR
(87,5...108 Ml'y), BOo3HMKNa naes 3ame-
HWTb CTepeogexkoaep. fNockonbky wTaTt-
HbIW ONOK CTepeogexkoaepa npegHasHaveH
nng pabotw B pexuMme BewaHmMa ¢ nonsp-
HOW mogynsuwen, a 8 ananasonve CCIR
CTepeoBeuaHne BEAETCA C NMNOT-TOHOM,



nepegenarts WraTHbii Gnok He npeacras-
nAeTcs BO3MOXHbiM. B peaynetare npu-
WNOCb M3roTOBUTL HOBbLIA CTEpEeonexko-
Aep, KOTOpPbIA yCTaHaBnMBalT Ha wTar-
HOE MEeCTO B3aMeH cTaporo.

Cxema HOBOro cTepeogexkoaepa npea-
cragneda Ha pmc. 7. On cobpax Ha cne-
UMaNM3npPoBaHHON mukpocxeme TA7342P
(DA1) u copepxunT crepedOoHUYeCcKni
yCUNUTENs ONA FONOBHbIX TenedoHOB Ha
mMukpocxeme DAZ. MNpu HaxaToMm KHOMOY-
HOM nepexnwoyartene SB1 Hanpsaxenue
5 B, noctynawowee ¢ KOHTakTa SH nnaHku
M2 Gnoka nutanna A7 (CM. cxemy, npuee-
OeHHyo B [1]), nonaéTcs Ha NUHWKD NuTa-
HUA Mukpocxembl DA1, a HanpsxeHue
12 B ¢ koHTakta 34 nnavku M1 BGnoka A7
(CMm. cxemy, npueegexHyo 8 [1]) nopaertca

CUrHans ¢ Beixonos ycunutens DA2 yepes
pasfgenuTensHele koHgedHcaTopel C21,
C23 » OUneTpbl NOCTYNAKDT Ha pPa3béMm
XS1 ans NOAKNIDYEHWA NONOBHBLIX CTEPEO-
TenedoHoB. Peanctopsl R11 u R13 orpa-
HWYMBAIKOT NPEeaens! perynMpoBkun CTepeo-
Banawca, koHaeHcatopsl C1, C13, C19,
C20 esinONHAOT ponk (GUNLTPOB NO NKUTa-
HUIO. AnemeHTs C11 1 L1, a takxke C12 1
L2 — pexexTopHbie GuneTpel ANA NOAAB-
NeHWA NMNOT-ToHa ¢ Yactoton 19 xlu.
PacueT u ycnoewa Ang seibopa pexekTop-
HbiX GUNLTPOB, a TaKxke WX BNUAHWE Ha
AYX BbIXOAHOro curHana noapobHo Mano-
HeHb! B [6].

MNpw HanW4yuKM CTepeocurHana Ha Bolso-
ne 6 mukpocxembl DA1 hopmupyeTtcs Ha-
npsxeHne, KOTOPOoe NOCTyNaeT Yepes To-

Ha napametTpuyecknin crabunuaartop
ROVD1, nutawowmin mukpocxemy DAZ2
(AByxkaHanbHbLIA ManomowHbin Y34), a
Takxe Ha BuiBoa 17 Bnoka ynpaeneHms A3
(cMm. cxemy, NnpueenénHyo B [1]). Komn-
nekcHelid ctepeocurian (KCC) noctynaer
4Yepe3 NnoAacTpoedHbliin pe3aucTtop RS wm
pasgenuteneHolit koHpewcatop C7 Ha
BXO4 MMKpPOCXeMbl cCTepeogekoaepa. Pe-
anctopom RS ycTaHasnusawT Tpebyembii
ANA cTepeogexkofepa ypoBeéHb BXOAHOMD
curHana.

Mukpocxema DA1 npepHa3HaveHa ans
npeobpasosanma KCC, n Ha eé Bbixonax
NPUCYTCTBYIOT HW3KOYACTOTHbIE CHUIHANbI
nesoro v npaesoro kaHanoe (A v B). Kon-
nexcaropel C1—C3, C6 v peaucTtopel R1,
R3, R4 cnyxar pns obecnedeHns Heobxo-
OMMBIX NapamMeTpoB pexuma paboTel MUK-
pocxembl DA1, nogpofHoe onucaHme Ko-
Topon npueeneHo B [4]. Curnans HU3KOW
YacToTel kaHanos A v B npoxonsTt 4Yepea
pasgenurensHoie koHgescaropel C9, C16
Ha CAOBOEHHbIN NEPEeMEHHBLIW PEe3ncTop
R10 perynupoekn ctepeobananca. [lanee
CWUrHansl NOCTYNawT Ha CABOEHHLIM pe-
anctop R14 perynupOBKW FPOMKOCTH, C
koToporo 4epe3s ®BY RI15C17R17 w
R16C18R18 oHw noaawTCA Ha BXOAbl
mukpocxemsl DA2 — ycunutena HY-cre-
peorenedoHos. OnucaHme MUKPOCXeMbl
TDA2822M npusenero B [5]. YcuneHHblie

. - |

-
KOOrpaHu4MBaowmin peancrop R6 Ha Ba-
3y Tpanaucropa VT1, konnekropHas uenb
KOToporo 4epe3 peauctop R12 noa-
KMDYeHa K MUHWATIOPHOW namne Hakanu-
BaHmua H1 (CMH-10-55) — wHawkaTop
cTepeonpuema. Pacnonoxeda ata namna
B Gnoke ynpaenenms A3 m nogknioYeHa K
ero siBogam 17 u 18 (cm. cxemy, npuse-
néHHyo B [1]). Paawémel X1, X2, pacnono-
xeHHble B Gnoke Y34 A6 (cMm. cxemy, npu-
BeOEHHYO B [1]), cOeBAWHEHHbIE C Bbl-
Bogamn 4 w 5 Bnoka crepeofekogepa,
WCNONL3YIOTCA ANA NOOAKNOYEHWA 3BYKO-
BOCNPOM3BOOALWER MNKM 3AaNUCbiBAKOLEA
annaparypsl.

Yepreéx oQHOCTOPOHHEW Ne4aTHon Nna-
Tel CTepeogekofepa nokasaH Ha puc. 8,
oHa caenada na GonNLrMpoBaHHOro cTek-
nortekcronura TonwmuHon 1,5...2 mm, Pac-
NONOXEHWe 3NEeMEHTOB Ha Hel NoKasaHo
Ha pwuc. 9. lNpumeHeHbl NOCTOAHHBLIE
peanctopel MNT, C2-23, noacTpoeyHble
R5 — CN3-38, R3, R4 — CN3-16, peawnc-
Topbl R10 1 R14 — wTaTHbIEe NepeMeHHbIE
pPEe3nCTOPLI, YCTAHOBNEHHBIE HA Waccw
paaunonpmémHuka. OkcuaHbie KoHOeHca-
TOpbl — MMNOPTHBIE, KOHAeHcaTopel C11
M C12 — nneHoyHsle, OCTankHLIe — Kepa-
MUYECKMEe UK NNeHo4Hbie. Mukpocxemy
TA7342P MOXHO 3aMeHNTb e€ aHanoramm:.
ANT420, GLS643, KA2263 nnu KIAB043S.
AHanor mukpocxemel TDAZ2822 — mukpo-

cxema KA2209. KaTyuiku MHOYKTUBHOCTH —
RL622-104K-RC wnn BB82144A2107J000,
KHOMO4YHbLIM nepeknoyaTens — (12K ¢
dukcaumen, ero MOXHO CHATE C NNaTtel
CTaporo crepeagexkoaoepa.

HanaxusaHune Gnoka cTtepeogexope-
pa 3akn4aeTca B ToM, 4yTOBbl pe3ancTo-
pom R5 ycranoBuTe Tpebyembin ans
HOopmansHow pabortel DA1 ypoBeHb BXoA-
HOro curHana, a peancrtopamu R3 n R4
AOBUTBCA YETKOro pasneneHua Bbixoa-
HbiXx curHanos 34 no kaHanam, a Takxe
cTabunbHOro BKNWOYEHWA WHAWKATOpPAa
cTepeopexuma.

O603Ha4YeHUs BbIBOAOB W pPa3bLemMoB
6noka crepeopekonepa COOTBETCTBYIOT
oboaHayeHuam, npueefeéHHeiM B [1].
BHewHwin Bua paguonpuémHMka ¢ ycra-
HOBMEHHbIM Ha LWACCK CTEpPEOaeKoaepOmM
noka3aH Ha pmc. 10. 3pece cneayer
OTMETWUTL, YTO B NEPBOHAYaNnbHOM Bapw-
aHTe cTepeopexkofepa He Owbino dwunbT-
pyowwux anementos L1, L2, C11, C12,
C14, C15, R7 v R8. B npouecce akcnnya-
TaLWK BbISCHUNOCE, 4TO 683 3TUX 3NeMeH-
TOB, B nay3ax Mexay My3biKkanbHbiMW KOM-
NO3ULMAMKM MNK pedYeBblX CooDWEeHWA B
ronoBHbix TenedoHax, Buin cnbilled He-
rPOMKWMIA BbICOKO4ACTOTHBIR NUCK. ITO
0Ka3an0Ck HENpPUATHLIM ABNEHMEM, KO-
TOpOe Bbi3bIBANO pasgpaxeHwe npu npo-
cnywueanmn crepeonepena4y. MNoaromy
ANA nogasneHns NMNOT-TOHA U BbICOKOYa-
CTOTHbIX COCTABNAIOLWIMX BbIXOAHOMO CWr-
Hana crepeonexoaepa Obinn BBEAEHLI
yka3laHHbie Bbille QUNETRYIOWMWE 3NemMeH-
Thl. PA3MECTUTE X NPULLINOCHL Ha OTAeNb-
HOW NeYaTHOMW nnarte, KOTOpYK | YCTaHo-
BAN B HUXHEM NPaBoM yYrny OCHOBHOW
nnaTtel ctepeogekonepa. Ha nnare, 4Yep-
TéX KOTOPOW NokasaH Ha puc. B, mecTa
ANR YCTAHOBKW YKA3aHHbIX 3NEMEHTOB
npeaycMoTpeHs!, a pacnonoxeHne Heko-
TOPBIX 3NEMEHTOB M3MEHEHO.
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WMiseperas napasetpos

CBY-yorpoicT

o T e R S ) T

Ha KHUXHOMN
nonkKe

Axoanb M. laHcmop.

HacTonbHaa KHUra nHXxeHepa.
U3mepenua napametpos CBY-ycTpoucrs
C UICNONb30BaHUEM NepeAoBbIX METOAUK

Paavo3NERTPOHVKM

L]
.

N

BEKTOPHOro aHanu3a uyeneuv. —
M.: Texnocdepa, 2018. — 736 c. un.

16 o B pamkax XIV Mexay-
Mdﬂ HapoaHOro ¢dopyma
MetrolExpo’2018, koTopen npoxoaunn
B . Mockee na BJHX, komnaHuns
Keysight Technologies w PexnamHo-
wagartensckmin ueHtp “TexHocdepa”
npeacrtasMnM  pPoOCCHUMACKOE wW3agaHue
KHWIMM Hay4HOro pykoeogutens Keysight
Technologies Oxoans . aHcmopa.
PaHee kHura Beina wanaHa Ha aHrnui-
CKOM A3LIKE, @ HEQABHO YBUAENO CBET K
KMWTAWCKOe n3apaHue.

"H o4eHb HANEWCbL, — 3amMeTun BO
E{,‘.T'_'FHHTEHI:HE]M choBe ﬂ,}r{ﬂﬂ'ﬂh, — YTO
MOA kHUra Oyper zacaneHa v 3aynTtada
TEeNnepb yxe u POCCHMUCKMMKM MHXEeHepa-
MW, 3aHUMAKLWIMMWUCA NPOEKTUPOBAHW-
em CBY-ycrpoicte. CobBcreBeHHO,
BNEpBbieé B MWpEe nNpakTU4eCKW BCe
CYLWECTBYHOLWME ACNeKTbl U3IMEepeHnin B
CBY-ananasone cobpaHs TEnepe 8
oaHOM mecTe. Kak W3BecTHO, cyuwie-
CTBYKOT MHOro HeTo4YHOCTEeW W pa3Ho-
YTEHWIA B aHMWHACKWUX W PYCCKWUX TepPMW-
Hax, NPUYEM HE TONbKD MEXA3bLIKOBbIE,
noa4Yac v BHYTPWU OOHON0 WHXEHEPHOro
coobwecrtea., [Moatomy npuwnoce
MHOro nopabortare Hag 3TUM BMECTe C
nepesoa4YvMkoM M COCTABUTbL HOBbIA
rnoccapvi. Ml Tenepe B CBA3W C BbIXO-
AOM KHWUIM B pPa3HbIX CTpaHax HOBbIE
ONnpeneneHna Nony4MnM mexayHapoa-

HOoe npuaHanue. Pazymeercs, ata kHura
HE EOMHCTBEHHbLIA WCTOYHUK 3IHAHWK NO
mamepeHnam Ha CBY, koTtopble NpoBo-
OATCA BO BCEM MWpE HE OOWH OeCHATOK
nert. Ho Kak 4acTo B HalWe BpemMs Okadbi-
BAETCH, 4TO HEe Bcerga TpaavuWnOHHbIE
noaxonb cambie nyqwive. fla v uHxeHe-
paM NOPOR CNOXHO W3MEHWTbL CBOM
NPUBLINHBLIE NOAXO0AbI, TOrAa Kak uamMe-
putensHoe CBY-o6opyaosaHne 3a
nocnenoHWe rogbl M3MEeHWNOCh panwu-
KankHO, U MEXAY YCTORBLMMWUCH METO-
AVKaMKU N3MEepeHHMH U HOBBIMW NOKONe-
HUAMW  PaaVO3INEKTPOHHOW TEeXHWKW
yBENWYMBAETCA pa3pbIiB”,

CerogHR B UEHTPE BHUMa@HWA —
M3IMEPEHWUA aKTUBHbLIX W NACCUBHbIX
YCTPOWCTB € WCNONb30BaHWUEM HOBEW-
WX METOAWMK BeKTOpHOro aHanunaa
uenen (BAL), B Tom ynucne koudurypa-
UMM COBPEMEHHbIX BEKTOPHbIX aHanmaa-
TOPOB Uenen, MeToaAMKN UX KannbpoBKK,
AOAXO0AL! K aHANW3Y NONYYEeHHLIX pesynb-
TATOB W3AMEPEeHWH, HeoNnpeaeneHHoCTeNn
M COCTaBnslwWMUX CucTemMaTn4eckom
norpewHocT. K npumepy, MOLWHOCTL,
nNoOCTynawuwas B CUCTEMY, U MOWHOCTD,
nony{aemasi Ha BbIXOAE CWCTEMBI,
FABNAKDTCA OAHMMIM M3 BaXHENLWNX napa-
metpoB ana CBY-mamepenuin. B kHure
Bnepesie onybnMKoBaHbl OCHOBbLI KOP-
pekumn noaoBHbIX W3IMEpPEeHWWn, 4YTO

Brief Introduc
Handbook of

Microwave Componei

n to

Measurement

paHee NonpocTy OTCYTCTBOBANO B apce-
Hane MHXeHepoB. 3Ha4yWTenbHas 4acTb
KHWIA NOCBALLEHA ONWCAHWID HAaMAAHLIX
NPakTHY4eCKMX NPpUMEepoB WIMEepeHUun
napameTpos Takux YCTPOWCTB, Kak kabe-
nM W coeguHMTENM, NUHKUK NepenaCvM,
uneTpbl, HANPaABNEHHbIE OTBETBMTENN,
yCHﬂHTEJ'IH M CMeCHhTenu, ﬁEU'IHHEHhIE
yCTpoAcTBa 1 np. B yacTHOCTKU, MeToaM-
KW M3MEepeHWn NapamMeTpoB CMEeCUMTEN N
MOryT OeiTe AOBONBHO CNOXHBIMKW, OCO-
BeHHO 3TO kacaetcs ¢$a304acTOTHOM
XApakTeEPUCTUKWN W 3a0EepPXKW CUrHana.
Npueeaex HoBLIM MeTon kKannbBposkKn No
¢raze onopHoro konebaHwa, BnNepesie
onucaHHblin noapobHo. PaccMOTpEeHbI
MEeTOOAMKW W3MEpPeHMA 3aBUCUMOCTEWN
XapakTepucTUK CMECUTENEN OT YPOBHEN -
MOWwHoCcTH curHana BY w retepoamHa, a
TAKXE HENWHeWHbIX XapaxkTepuCTukK u
WYMOBbLIX NapaMeTpoB.

B obwem, BcA 3ta wHboOpmMauwna
ByneT noneala v AnNs MHXeHepa-paspa-
BoTymka, U OnA WMHXeHepa-meTponora,
NOCKONbKY OAHOW M3 Uenen kaxaoro
TECTUPOBAHWA annapatypbl ABNAETCH
yTOYHeHWe napamMeTpoB YCTPOWCTE,
KOTOpbLIE 33a4acTyd He COOTBETCTBYIOT
YAPOLWEHHBIM MOAENAM, UCNONBIYEMbBIM
ANA WX onucadnA. Ha npaktTunke — 3T0
HenpeaBsMaAeHHbLIE OTKIMKW HA TecToBOe
BO3AeNCTBME, HA onpeaeneHue NpPpUYUH
KOTOpbix pa3paboTymkamu TPATUTCH
Hanbonbluee KONWMYECTBO BpPEeMeHKr Ha
3Tane BbIABNEHWA HEMCNPABHOCTEN.

A. TONbIWKO
r. Mockea



XpaHeHue B ThingSpeak
nHopmaumm o Temnepartype

M BJNIAXHOCTM

A. MAXOMOB, r. Bnagunmup

MpueegeHo KpaTkoe onucaHne npunmeHennn cepenca ThingSpeak
(https://thingspeak.com/) gna HakonneHus u otobpaxeHusa cobpaH-
HOW uHpopmayun. B xavecTBe e€ MCTOYHHUKE MCNONbB30BaAH faT4YUK
remneparypst n eBnaxHocrn DHT11. MNogknwyenne xk UHTepHerty no
Wi-Fi peannszoBano ¢ nomouwybio mogyns ESP-01.

paanonibuTensCKOW NpakTHUKe He-

peako npuxogurTca cobuparte, coxpa-
HHTE K B I'IEICHELI,',I'H]!.LLEM npc}c MaTpUBaTh K
obpabarwBarts pa3HoobpasHyle UHQOp-
MaLUWI0, NOCTYNaLWYIO C pas3nM4HbIX gar-
YWMKOB. OMH M3 BAPWAHTOB PeLLUEeHWA 3TON
3a0a4M — OCHaLUeHWe Kaxaoro aaryuka
UMW MX FTPYNNLI CBOMM MWUKDPOKOHTpONNe-
POM C BbiXONOM B MHTEpHET. 3TK YyCTPON-
CTBAa AONXHbI OTCbINATE COOpPaHHYIO

BOCEMb Nonen ana wHhopmaumm modoro
™MNa, TpW NONs ans reorpaduyecknx
KoopavHaT (lWwupota, aonrora, esicora),
none QN8 CCbINKKW Ha CauT, rne ucnonbay-
BTCA XPaHAWAanacs WHPOpMaLUMA, CCbUIKY
Ha kaHan B YouTube.

3apervcTpuposas kaHan 8 ThingSpeak,
TyAa Ccpa3y Xe MOXHO OTnpasnAaTb
wHdopmaumo, obpabareiBate €8 1 nony-

4artk Kk Hen goctyn. Kananel moryT pabo-
TaTe ¢ uHpopmaumein 8 dopmarax JSON,
XML n CSV.

JaperncTpupoBaTteCA B CepsBuce W
nposepuTe ero paboTty oyeHb nerko. [nA
3TOr0 Ha crpadHuue cepseuca https://
thingspeak.com/ HaxMuTe HaA IKPAHHYIO
kHonky Get Started For Free. 4106w 3ape-
rMCTPWPOBATBCH W CO34aTh HOBbIWM KaHan,
AOCTATOMHO YyKa3aTe €ro MMs 1 onpeae-
nuTh MCnone3yemsie nonAa. Hanpumep,
ONA ONWUCbLIBAEMOr0 HUXe YCTPpOWCTea —
nsa nons ana cbopa wHdpopmauwm o
BNaxHOCTH W Temneparype (pwuc. 1).
CepBMC NPUCBOWUT KaHany yHWUKanbHbinA
naeHTupukarop Channel 1D.

MNpoeepute paboTy CO3QAHHOrO KaHa-
na MOXHO, 3aNUCaB B HEro MHPOPMaUMNID
GET-3anpocom ¢ nomowpe nobOro wH-
TepHer-Opaysepa. Ona aroro norpeby-
BTCH MCNonb3osaTh KMoy APl key — onuH-
Hbll OyKBEHHO-UMDPOBOA KOO, KOTOPBLIA
MOXHO HailTH Ha Bknanke APl Keys kana-
na. Obparnte sHUmanue, knwouw APl key
ONA 3anMcKv U YTeHWA Pasnn4Hbl.

Otownure B kKasan nepsyw napy
3HaYeHWH, Hanpumep, 173 1 121,

wHbopmaunww Ha Web-cepsep, raoe
OHad 3dHOCWMTCR B ﬁaay DaHHbBIX.

test_apakhom

Cepsep AONXEH UMETb WHTEPMDENC, | channel iD: 490577 -
HDEEDHHI{)LLI.HFT npocmMmarTpueatb, 4 Author: apakhom
BO3MOXHO, U 0bpabarteiBaTe COXPA- | Acess: Privae

HEHHYIO MHGOPMALMIO,

Mpw camocTofsTensHOW peanwv3a-
uWK Tako cmctemol Web-cepeep aon-
»eH noanepxusarte PHP n umers cep-
gep 6a3 gaHHbIX, 4TO Aaneko He Bce-
roa pocTynHO Ha BecnnaTHbiX CepBu-
cax. K Tomy xe HyxHO obnapats onpe-
NenéHHbIMKY Hasbikamu web-nporpam-
MUPOBAHKWA.

Jajadya CcywecTseHHO ynpouia-
eTCHA, ecnuM Bocnons3osarbca bGec-
nnatHbiM cepeucom ThingSpeak (URL:
https://www.mathworks.com/
help/thingspeak/). 210 nnargopma
ona Wutepueta sewen (loT), nosso-
nawuwas cobuparte U XpaHuTe MHQOP-
maumio 8 o6nake. OHa obecne4unsaer
uHTepdenc, AawwmMi BO3IMOXHOCTbL
aHanM3npoBaTh U BWM3yann3uposaTb
uHpopmaumio 8 MATLAB.

OcHosa nnatdopmel ThingSpeak —
KaHanel, B KOTOpLIE NONL30BATENWU
NOCBINAKT WHQOPMAUWMKD ANR xXpaHe-

Prrnate View Pubhc View Charnel Semings Sharmng
Channel Settings
Percentage S0%
complele
Channel ID 430577
Mamr st apakhom
Descrniption test
Field 1 Humd ity L2
Field 2 Temnpersure o
Feeld 3 i
Field 4 d

AP Keys

Ana 3aToro B anpecHon ctpoke Bpay-
3epa Habepwure:

https://api.thingspeak.com/update
§.json?api_key=C9CS0....... 155HZ&
§fieldl=173&field2=121

Mpum. pen. 3necs v aanee 3Hak §
B Havyane crpoky 03Havaer, 4ro Ira
CTpoka — MNPOAOMXEeHWe npeqbiay-
werd. B koMnbroTEep 3TH CTPOKH
HYXHO BBOAWTL CMHUTHO, @ 3HaK §
yaanuTe.

MoTom OTOWANUTE CNEenyLYIO
napy 3HayeHuin, Hanpumep, 123 wn

321:
https://api.thingspeak.com/update
§.json7api_key=C9CSO,...... 155HZ&

§Field1=123&Field2=321

Ha kaxasii 3anpoc cepsep pacr
pa3sépHyTein (JSON) orser, raoe
GyayT yka3ansl Channel |ID, 3na4e-
HUA BCEX NONel, para n spema. Ecnu
JSON B 3anpoce OTCYTCTBYeT, OTBeT
OyaeT NakoOHWYHBIM — TONBKO YWUCNO
3aNUCaHHBIX 3HAYEHWIA,

HWA W Buayanuaauuun., Kaxawn kadan
COAEPXWUT, KPOME MMEHWU 1 ONUCaHWA,
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Ecnu Teneps 3anTv B NUYHBLIA
kabuHer cepsuca ThingSpeak, 10
Ha sknanke Private View MOXHO
yeuaete rpaduveckoe npeacras-
neHue 3arpyxeHHoin wHdopmaumm
(puec. 2). MNpn HeobxoanmocTH
KdHan MOXHO OTKpPbITe ANA NpPO-
CMOTpa OrpadHuYyeHHoMYy Yucny
NONbL30BATENEA WKW BCEM XENao-
wm. [Ana aToro cnegyet Npou3Bec-
TW COOTEETCTBYILUWNE WU3IMEHEHWA
Ha sxknanke Sharing. CoxpaHuTb
cobpannyo uHdopmauwio 8 danne
MNKM 3arpy3snTe NONA KaHana w3
danna moxHo Ha sBknanke Data
Import/Export.
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Npwém craten: mail@radio.ru
Bonpoce:: consult@radio.ru

PAOMO N2 7, 2018

B ka4yecTee KOHTpONnepa ycTpoucTea
M3MEpPEeHUs Temnepartypbl U BAAXHOCTH
MCNonNL30BaH rotoewin moayns ESP-01
(pue. 3). Kax ckaszaHo B8 ero onucaHuu,
MOoayNe "npeacrasnser cobon BbICOKO-
adPeKTUBHLIA, BLICOKOWHTENDUPOBAHHbLIA
KOMNNeKc ans co3gaHusa GecnpoBoaHbixX
cucTem Ha ogHom kpwuctanne. OH moxer
BbiTh MCNONL30BAH KAK NONHOE U CaMmoao-
craTtodHoe HecnpoBoaHOE CeTeBOE peLue-
HWE MNK Kak ceasky ¢ Wi-Fi kakoro-nubo
MHOIMD CAMOCTOATENBHOMO PeLLeHns .

Ha nnare moaynAa yCTaHOBNEHbl MWK-
pokoHTponnep ESPB8266EX [1], mukpo-
cCxema NamaTH, KBapUeBLIk pe3oHarop Ha
26 My, noBa csetToauoga W nNeYarHas
aHTeHHa. B MukpokoHTpONNEpe ecTb BCE,
4TO HYXHO ANA opraHu3auwn Gecnposoa-
HOW CBA3W — OT aHTEeHHOro KOMMyTaTopa
00 undpoBbix uHTEpdEencos.

Moaynu nNOCTasn\lTCA 3anporpam-
MUPOBaHHBIMW K No3BonsloT paborarte ©
HUMK Yepe3 nocnegosarTenbHbuliil MHTep-
denc c nomoulsio AT-komadg. B onucel-
BAEMOM YCTPOWCTBE 3TOT pEexXuMMm He
ucnone3dyetca. B moayne 3arpyxaertcs
nporpamma, co3nadHas e cpege Arduino
IDE. Paccka3 06 0coBeHHOCTAX Takoro
cnocoba paboTel C MOAYNEM BeIXOAWT 33
paMKW CcTaTteWn, HAWTW OnNUCaHwe npo-
rpammuposanus ESP-01 8 Arduino IDE
MOXHO B UHTepHeTe, Hanpumep B [2].

B kaudecrse npumepa npakTU4eckown
peanu3auum ycTponcrTea—nocrasuimka
wHdopmaumm ans kaHana ThingSpeak
paccmoTpum moayne ESP-01 ¢ nogknio-
YEHHBIM K HEMY [AT4MKOM BNAXHOCTK W
remneparypol DHT11. MNpuHunnuanbHas
cCXema 3Toro ycTpoWcTBa nokasaHa Ha
pwmc. 4.

nuTHEBOro akkymynsatopa. [lanee c no-
MOWBLID WHTErpansHoro crabwnusaropa
HanpaxeHus AMS1117-3.3 (DA1) ero no-
HuxawT 0o 3,3 B, Heobxogumelx Ana nNu-
Tanma moayna ESP-01 n parumka DHT11,
Yuyture, NMKoBLIA TOK noTpebneHna moay-
na ESP-01 moxer gocturare 300 MA,

YcTtpowuctBeo coBpadHo Ha MakeTHOn
nnare, Ha KOTOPOW yCTaHOoBNEeHbl padb-
Emel XP1 1 XP2 v octansHeie aetanu, Eé
BHELWHWIA BKUA NOKa3saH Ha puc. 5. 3pech
YCTAHOBNEHbl U AONONHUTENBHLIE OeTanu
(KHONKKU, ChEMHBIE NEPEeMbBIMKW, Pa3bem),
Heobxoaumele ANA NPOrpamMMupoBaHKA
moayna ECP-01, HO He noka3saHHbie Ha
cxeme puc. 4. Cxemy ux nNOAKNIOYEHWUA
MOXHO HanTu 8 [5]. [Lna npucoegnHeHns K
paswvemy XP1 6noka nuTaHuA C pazbeMOoMm
miniUSB A ucnone3osan roToeyilo nnary-
nepexoaHuK.

~ Puc.5
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DAY | 4 :
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=5 E — - ':1 1 +_._ I:E _— — C-3 {_4 -"'; -F_-l.
3.7.08 T 10 K 100 mx x = 10 W G 102

&l o . . < GND

?(Sffl‘ "DHT11"
;r &
56 «x  Vee
2 *“ DATA
4 { GND

Puc. 4

Channel Stats

Created: 14 days ago

Updated: less than a mimute ago

Last entry; less than & minute ago

Entres: 2967

Field 1 Chart T = I Field I Chart

test_apakhom

Gil

1 9 80 2000 <0 30 2100 2100
Date
e gipaah cmi

Puc. 6

Ha wHtepdencHbit passém moayns
ESP-01 (npocTeiwero e cemenctee ESP)
BolBEOEHB UENnW NUTaHWA, B TOM 4Yucne
curHan ero skmovenns CH_PD, nuHuwn
nocnenoBaTenbHOro NOpTa MWKDPOKOHT-
ponnepa UTXD u URXD v nuHun BeBoaa-
BbiBoga obwero wasnwayenwma GPIOO,
GPIO2 v GPIO16. B crapwux moaensx
Mogynein cemeictea ESP Ha pa3swém
BhIBENEHD 3HAYUTENBHO OONbLUE WHTEep-
(PENCHBLIX NUHWA,

Ha nnare moayna ESP-01 ycranosne-
Hbl 1Ba KOHTPONLHLIX cBeToanoaa. Kpac-
HblA, pacnonoXeHHelin Bnuxe K kKpaw
NNarsl, CUrHANW3MPYET O HANWYMK HANPRA-
X¥eHua nutadma. CuHuMin ceetoauog
coeamHeH ¢ nuauen UTXD.

test_apakhom
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Natumk DHT11, nogknovaemsiin K
pa3bémy XS2, o6nanaer He O4eHb BbICO-
KMMW NapameTpamm, HO J0BONbHO MHTE-
peced B nnaHe ucnone3oBaHWA 8 Camo-
nensHbix ycrponcteax [3]. O umeer
npocToi uutepdenc u anroputm pabo-
Tol. MHbopmauma esinaétcs 40-pa3pan-
HOW KOAQOBOW NOCNenosartensHOCTLIo No
nuHnun DATA [4]. Ons HopmansHoOR pabo-
Tel 3Ta NWHWA COeAWHEHda C NNKCOM
nuTaHuA peanctopom R1. OHa Takxe co-
eavHeHa ¢ seiBogom GPIO2 MUKpOKOHT-
ponnepa ESPB266EX moayns ESP-01,
NOAKNIOYEHHOIO K pasbemy XS1.

Murawwee Hanpsxenwe 3,7...5 B no-
nawT Ha passém XP1 or 3aprgHoro ycr-
pOMCTBA ANA COTOBOrQ renedoHa unu ot

Mporpamma (ckeT4) Ans Moayns
ESP-01 paapaborasa B8 cpeae
Arduino IDE (URL: https://www.
arduino.cc). [na pabotel ¢ moay-
namu ESP aty cpeny neobxogumo
NoOAroToOBMTL, Kak onwucadHo 8 [2]:
obecneyuTb NooOEpPXKY MOAyYNen c
MWUKPOKOHTPONNEDPOM ESP8266
(ESPB266 Community), esibpats
Generic ESP8266 Module v 3aparts
COM-nopT AnA CBA3KM KOMNbOTEpa
C Moaynem.

Cepeep ThingSpeak cogepxut
HECKOMNbKO NPUMEpPOoB peanu3aunu
"nocTaswmkoe wHpopmaunn” Ha
pasnuyHbix nnatdopmax (Arduino,
Rasberry Pl, ESP8266 v ap.) 3a
ocHosy cketda DHT to _Thing
Speak.ino B3AT npumep, AEMOH-
CTRUPYIOWMIA PErncTpaunio MoLl-
HOocTU curHana Wi-Fi. B paspabo- -
TaHHoMm ckerde DHT_to_Thing
Speak.ino ucnonsaosanHa 6GubBnno-
Teka anR pabotel © Oat4WKOM
DHT11 (URL: https://github.com/
adafruit/DHT-sensor-library).

Anroputm paboTel Cketd4a cneayo-
wmi. Mocne BKNIOYEHWA NUTAHWA NPO-
MCXOART HAcTponka narymka DHT11, uHK-
uuanuaauma nocnenoBarensHoro kaHana
nepepa4yn wWHOpMauvMM W ycTaHoBka
coeavHeHuna c ceteldo Wi-Fi. B cketye
OON¥Hbl ObiTe ykasaHbl NapameTpbl MC-
NONb3YEMONW CETH — KOHCTaHTbl SSid W
password.

B ocHoBHOM uukne cketya loopl) npo-
MCXOAWT NEePUOAMYECKOE CHUThIBAHWME
noxka3zadvin gatyvka DHT11 — snaxHocTm
W TemMnepaTypsbl (Npouenypa gettempera-
ture()). Ans kOHTPONA CYMUTAHHAA MHDOP-
MauMa BbIBOAWTCH B NocnegosartebHbiiA



NOPT MUKPOKOHTPONNEpPA, 3aTem Ha cep-
gep api.thingspeak.com nocsinaeTcs
danpoc, cogepxawwin nHdopmaunio ana
zanucu B nons field1 v field2 kanana cep-
Buca ThingSpeak, umerowmin noextTugn-
KaTop, 3Ha4YeHWe KOTOpOro yka3aHo KOH-
cranton channellD (e ponxkHo OGbiTb
NPUCBOEHO 3Ha4YeHwe waeHTugukaropa
kaHana, CcO030aHHOro ANA pewaemow
sana4u). ilng 3anUcKv B KaHan 8 sanpoce
Hyaet ucnoneb3oBaH yHukansHelid APl key,
XPaHALMIACA B CTPOKOBOW NEepemeHHOn
writeAPIKey. 3arem Oyper BbigepxaHa
nayaa no cneaywuero onpoca Aartyvka,
ANUTENBHOCTE KOTOPOW 3a0aHa KOHCTaH-
Ton postinginterval.

MNopsgok paboTel C YCTPOWCTBOM Cne-
aywuwun,. lNpexae scero, 3aperncrTpu-
pyitece 8 cepsuce ThingSpeak W CO3-
AANTE HOBbIW KaHan c ABYMA NONAMK ANA
HakonneHwa whdopmauvn. 3anoMHUTe
N 3anyuuTe Ha Dymare nony4YeHHbie
Channel ID v APl key ans 3anvucu AaHHbIX,
OHu noTpedyTCcA ANS KOPPEeKTUPOBKU
ckertya.

3arpyaure 8 Arduino IDE npunoxex-
Hbil K CTATbe CKeT4. 3aMeHUTe ykas3aH-
HblE B HEM 3Ha4YeHnsa koHcTanT channellD
n writeAPIKey ceoumn. Ykaxute ssid u
password ceoeir cetn Wi-Fi. Camo-co-
Boin, MHTepHer ponxer ObiTe NOCTYNEH.

CkomnunupynTe CKety W1 3arpysuvre
peaynbtatr B moayns ESP-01. MNMocne
ATOrO YyCTaHoBUTE MOAYNb B YCTPOWCTBO
W noganre nurtadue. Cneaurte 3a CUHUM
ceetoamoaom moayna. OH  ponxed
MWraTe C 3a1ldaHHOWN B CKETYe nepuoawny-
HOCTbID. ITO O3Havaer, 4To wHdopma-
UMA BbIBOAWTCA B NOcCnegoBaTenbHbii
nopr.

OTtkpoite 8 Gpay3epe CO30aHHbIA B
ThingSpeak xanan n nabnopante nepe-
A3HHYKD YCTPOWCTBOM WHPOpPMaUWID O
TeMnepartype u snaxHocTm (pmc. 6).

Cepsuc ThingSpeak npepocrtasnser
yaobueie cpencrtea ans cbopa, Hakon-
NeHWA W BM3yanuiaumn wHpopMaunm
naxe 8 becnnatHoi BepcUn. ITO NO3BO-
NAET OBONLHO NPOCTO CTPOWTL Pasnuy-
Hble loT-ycTponcTea. [laxe onuCcaHHbiv
NPOCTON NpUbOP MOXEeT HaNTKU NpakTu-
YeCckKoe NnpuMmeHeHne B "YMHOM aome”,
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Zip Ha Hawes FTP-cepsepe

UccnepoBaHue moaenun YM3Y

(umpknoTpoH Ha OY u TpaH3ucropax)
A. METPOB, r. Moruwnés, benopyccus

B crarse aBTOop npegcraBnaer pe3ynbrarsi M3AMepeHun psapga
XapakTepucTUK U NapamMeTpoOB KOMMNbLIOTEPHOW Mog4enn TpaH3uc-
TopHoro YM34 A. Ceipnyo, HeoQHOKPaTHOIro nNpu3épa KOHKYpCcOB
pegakuynm "Pagmno”, onybnnkoBaswero pa3snnyHsle Bepcumn TpaH-
3UCTOPHOIroO UNMPKIOTPOHA, B TOM YUCAE U C NpPUMEHEHUEM Oonepa-
YHoHHBIX ycunuTenen ("Pagmuo”, 1984, N¢ 8, c. 35—37).

KomneoorepHoe mMogennpoBaHMe C MOMOLWLIO Nporpammsl
MicroCap9 no3ssonser NnpoBecTH B JOMALIHWX YCNOBUAX H3Mepe-
HuA napametTpos ycunurenen 34, gna xkoropeix 8 70—80-e rogsi
BO MHOrux npodeccrnoHanbHeix mccnegosarensckumx naboparo-
puax He 6bIN0 TaKoro HamepuTenbHoro obopyRoBaHHnA.

B cneaywuwnx HomMepax XypHana Mmbl NO3HaKOMHUM YyuTarenen
c nogobHoM cepuer N3IMepeHUn Ha Mogenn COBpeMeHHOHW Bep-
cum YM3Y ywmpknorpoHa, CrnpoeKkTUupoBaHHOro aBTopom 3TOH

CTarTbH.

1951 r. buin 3aanareHToBaH ABYXTAKT-
HblA nNamnoesln  ycunutens |[1],
nosaHee NonyyYMBWMA HalBaHwe UWMpK-
notpon (Circlotron) v nHoraa Ha3biBae-
MblA "UMKNOTPOHOM . Harpy3ka noaknwo-
YAeTCA Mexay kKaronamu BbIXOAHbIX
namn. Mo3gHee BbINW 3anaTeHTOBAHLI
nonoOHbIE pelweHWA C BKNKNYEHUEM
Harpysku He TONLKD Mexay karogamu,
HO W MeExay aHo4amu BbiXOOHbIX Namn
[2]. UMpKNOTpOHBI HA namnax no paay
NpU4H HE Halwlnw Luupm:t}rn npumeHe-
HWA, TAKXE KaKk U YCUNMMTENW MOLHOCTM
6e3 sbixogHoro TtpaHcdopmaropa. C
HEKOTOPbIMWU PELLUEHWAMKW MOXHO O3Ha-
komuteca B8 ctatee [3]. MNoagHee Owbin
3anarteHToBaH UWMPKNOTPOH C NpUMeHe-
Huem OY u BMNONApPHLIX TPAH3WCTOPOB
[4]. B otTnK4me OoT 3TOro nartedra, ycunum-
T€Nb MOWHOCTH [S] BLINONHEH C HECUM-
MEeTPW4YHbIM BX0O0M, Kak NOKasaHo Ha
cxeme puec. 1.
Ycnnutene MOWHOCTHM COCTOMT W3
neyx napadasHo paborawowmux apavee-

poB Ha OY: HemHeepTupylowero Ha DAT n
uHeepTupylowero va DA2. Oba npawnee-
pa ynpasnsaT BbIXOOAHLIM Kackagom Ha
COCTaBHbiX TpaH3aucTopax ([dapnuurro-
Ha) 0AWHAKOBOW CTPYKTYpbl. Harpyska
BEKAOYEHA MEXAYy 3MUTTEPAMW MOLLHBbIX
TpaH3aucTopos. BoixogHoW kackag nony-
qaer nuTadHue OT ABYX W30NUPOBaHHbIX
MCTOYHUKOB HanNpRAXeHWs, kaxabin M3
KOTOPLIX NOAKMOYEH NAKCOBOKA nonsp-
HOCTBIO K KONNEKTOpY O4HOro W3 TpaH-
anctopoB BK, a MUHYCOBBLIK — K NPOTK-
BONONOXHOMY BbiBOAY Harpy3kwn. Tok
nokos, aelbupaembldi B npeaenax
100...200 mA, soiCTaBnaAT NOACTPOEM-
HbiM pe3ncTopom R4,

MNpoaHanu3npyeMm napamMeTpesl 3TOrO
YCUNUTENA Ha MOOENK C NOMOLLBIO Npo-
rpammel MicroCap9. B mogenu YM34 wuc-
NONL30BaHLI NONYNPOBOAHMKOBLIE MNPW-
Gopbl — DNU3KKE aHaNorn OTEe4eCTBEHHbIX
n3gennn.

Auarpammel Boane ana aToro ycunure-
ng WMMEeKT Bua, nNpeacTtaBneHHbin Ha
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10 kly wmeeT mec-
TO PE3KWA POCT WUC-
kaxeHunin. B obna-
ctuyactoT 100 MNy...
. 3 kl'u npossnseTca
i yBenu4yeHue wucka-
HEHWW, CBA3AHHOE C
HeQoCTaTOYHOW M-
KOCTbID BXOAHOrO
KOHAeHCcaTopa, XO0-
' et e n e kaxeHnn Ha 20-m
, nepwoae ator NoaL-
: EM MHOr0 MEeHblue
: (LWTPUXOBAR NUHWA),
: NUTEPATYPA
#1 m -
1. Cecil.T. Hall.
5 Parallel Opposed Po-
: wer Amplifier. Patent
f US2705265, June 7,
T T ————— A —— -} ; ---....::.-a:..:..:--!.. ............ T a5 .I 195'
' i 986 014:6 77 SoTpl e AN
: *"""'"""'"*i gins. High Fidelity
: AT I e Audio Amplifier. Pa-
: __,n-"' 8 SlEp tent US2828369,
; o March 1, 1954,
g : IR e S & : L 3. Even more Cir-
v 100 K 1K 20K 4% clotron. —  URL:
High_Y[thd(harm{vRL )} freql.1) %) T (H2) R e W
tubecad.com/2013/
i 01/blog0254.htm
GUUMEHTY FapMOHUYECKMX WCKAXEHWA NUATENAX POCT BbLICWUMX FAPMOHWK Ha- (23.05.18).

(K.

Ha pwuc. 4 noka3aHbl pe3yneTatel pac-
yéra B Buae rpadmekos, Ha Bxon ycunure-
NA NOOAKTCH curHanel, HaymHan c 400 klMy
v 3akaH4meas 10 lNu. [Ons sBeixogHoOro Ha-
npaxexsna 20 B, BuoeH cnexkTp npoayk-
TOB UCKaxeHuin no 2 Mly. B xopowmx ycu-

YMHAETCH BLilLe 4YacTOTel NePBOro NnonKca
AYX (6e3 oxeatra OOC) v HOCUT MeHee
NNOTHLIA xapakrTep. 3aBMCMMOCTe Napa-
meTpa K, 0T 4acToThl Noka3aHa Ha puc. 5.

B yCcraHOBMBLUEMCA pexume ypoBeHb
K, BO BCel NONOCEe 3BYKOBbIX 4aCTOT He
npessillaeT 3aseneHHbix asTopom 0,03 %.

4. James W. Bongirno. Audio Amplifier,
Patent US4229706, Jan. 5, 1979.

5. Ceipmuo A. Younurens mMOwWMHOCTW Ha
uHTerpansseix OY. — Paawo, 1984, Ne 8,
c. 35—37.

(Oxonwanme cnegyer)
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Mcnonb30oBaHue NOpPTOB
Bsona-sbisoga GPIO

MUukKpokomnsbsioTepa Raspberry Pi
A. LUATOB, r. Amcrepgam, HugepnaHgbi

B xyprane "Pagmo” 6bina onybnuxkosana craten 06 ogHonnaTHbixX
mukpoxkomneloTepax Raspberry Pi (Kyrenos U. MukpokomnswotTep
Raspberry Pi. — Pagno, 2014, Ne 1, c. 17—22). AsTop npeanarae-
MOW BHMMAaHMWIO YuTareneW crarbM paccka3siBaer o6 ycrposcrTee
nopToB BBOAAa-BbIBOAA M O TOM, Kak Ux nporpammuposars gnsa pabo-

Thi C BHELWHUMM YCTPOWCTBaAMM.

¢ 0 BpemMenn nocnegHen nybnukaunu B
“_ wypHane mogensHbin paa Raspberry
Pi aameTHo obHoeunca. CerogHa aocTyn-
Hbl TP BepcuKn yctpowncte: Raspberry Pi,
Raspberry Pi 2 n Raspberry Pi 3, kaxaan
M3 KOTOpDbIX NpeactasneHa 8 HeCcKOoNb-
KWX BapwaHTax ¢ HeGoNbWUMKM OTNHYKUA-
MU,

=
e

T

»
1
r'i
L]
i

BHewHnhn Bwao mMOaQenen nepsoro,
BTOPOro U TPETLEro NOKONEHWA Nokasad
Ha puc. 1—pwuc. 3.

MoMumMo OCHOBHOrO psaa, BLINYCKaKT-
ca monenu Raspbery Pi Zero v Raspberry
Pi Zero W, a Takxke TpW sBapwadra nnatsl
Compute Module, — BCce OHWM OOCTOWHBI
OTAENBLHON CTATBM.

OcHoBHblie napameTpel Raspberry Pi
pa3nNuUYHbIX BepCUA nepeqYucneHsl B
Tabn. 1 [1, 2]. Kak BugHo 13 Tabnuupl,
HOBbleé MOAENU CYLWEeCTBEeHHO NPeBOoCxX0-
OAT nepebie 1 No mowHocTn ARM-npo-
ueccopa, v no yucny USB-nopTtos, u no
BO3MOXHOCTAM GecnposoaHOro noa-
KnoueHnn k cetu, LleHa npw atom npakTun-
YeCkMn He W3MeHunace, NO3ITOMY MMeer
CMbICH NpuobpeTaTs NOCNeaHKK A0CTYN-
HYH MOaen..

Mpon3aownu OTANYMA U B YKUCNE NOPTOB
BBOOa-8biBoAa 00wWero HasHavenusa GPIO
(General Purpose Input-Output). B nepebix
Mopensax OCHOBHOWM pa3zweém GPIO umen 26
BuiBONOB, a Haywnan ¢ Raspberry Pi 2,
MWEKDOKOMNbIOTEPLI OCHAaWeHbl 40-KOoH-
TakTHbIM padbémom. PaspaboTymkmn nocra-
panvcb CAeNaTh 3TK PasbEMbl MakcHUMans-
HO COBMECTUMbIMKU. 8 WMEHHO, 26 KOH-
TakToB moaenein Raspberry Pi A n B cos-
nagakT No HA3HAYEHWID C YacTel) 40-Bbi-
BOOAHOrO pa3Leéma; coBnananuwme 4actu
BblgeneHsl Ha puc. 4. 3170 He CoBCeM Tak
ans mopeneil A v B nepeBoi pesmanmn — vy
HKux Ha mecTe GPIO 2 n GPIO 3 HaxonATCH

picerry FioM
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Puc. 1
Tabnuua 1
= = Tun o Eﬂ e o - Mo BnAeMBIN Hucno
=2 F “cucTeMbl | £ O = 06uém| © S | = @ 2| Hanuume | Hannune | O P° Tun |BbiBOnOB
2g§2| Aam Ha E 3 = Hueno| “aay | G - AER E W TMN M THMN FUROL BeTO | kapred Ha
%g E}' e o kpuctanne” | 2 E RSP | wmB |F 1 = E S E Wi-Fi | Bluetooth ""“:;";i““ Nama™ | palbéme
o (SoC) a a ' GPIO
A q’g;ﬁaa"'" BCM2835 | 700 1 256 1 wor | ner — 300 SD 26
A+ ”gg?f;" BCM2835 | 700 1 512 1 wer | wer HoT 200 MicroSD| 26
B ;‘gf; BCM2835 | 700 1 512 2 ecTb HeT HeT 700 SD 26
B+ g‘g;‘: BCM2835 | 700 1 512 4 ecTb HeT HeT 200—350 |MicroSD| 40
BCM2836,
2B “:";%"';35”'" BCM2837 | 900 4 1024 4 ecTb HeT HeT 200—850 |MicroSD| 40
(repcwua 1.2)
3B “t’;ﬁaﬁ"" BCM2837 | 1200 4 1024 4 ectb | 802.11n | 2.0/4.1 300—1300 [MicroSD| 40
802.11ac,
3B+| MaPT |pomoea7eol 1400 | 4 | 1024 | 4 | ecw |24rmun|2%41421 450 1200 [MicrosD| 40
2018 srru | LSBLE




GPIO 0 v GPIO 1 — HO, ckopee BCero,
YUTATENb HE CTONKHETCA C 3TMMKW MOOENA-
v Raspberry Pi.

B OCHOBEe pasHbiX MOoOenein nexar
"cncTemsl Ha kpucTtanne” (SoC) BCM2835,
BCM2836 u BCM2837. Camu no cedbe OHu
UMeT 54 nopTa BBOAA-BLIBOAA, OAHAKO B
Raspberry Pi ucnons3ayeTca TONbLKO Y4acTb
M3 HUX, NpU4EM Ha 40-KOHTAKTHOM pa3b-

EME HEeCKONbKO BbIBOAOE NOOAKMKHYEHL! K
obuiemy NpoBoay NMHB0 K AMHWUAM NMTaHWA
+3,3 u +5 B, a va nonwo GPIO npuxoanTcH
nuwe 28 kouTakTos. lporpaMmHbiM ny-
TEéMm kaxaomy seieoagy GPIO moxer ObiTb
Ha3Ha4YeHO OT ABYX A0 WeCTW ansrepHa-
THMBHbIX $yHKUMA (Hanpumep, pabota B
nocnenosaTensHOM nHTepdence).

HaaHayenwe sbisopnos GPIO 40-koH-
TAKTHOTO pa3bEéma nokasaHo B tabn. 2.
MNpwu paBote ¢ ycTPOWCTBOM cneayer
MMeTb B Buay, 41o Homepa GPIO, so-nep-
BbiX, HE COBNAaNanT ¢ Homepamu dusnye-
CKMX BbIBOOOB, W, BO-BTOPbLIX, B 40-KOH-
TaKkTHOM BapwaHTe seiBegeHsl sce GPIO c
0-ro no 27-i. B HexoTOpbIX MCTOYHUKAX
emecto GPIO wcnonb3yloT COkpaueHme

Tabnuua 2 gcMm (Broadcom Pin Number, no Haasa-
1 1 Puc. 4 OcHoeHasn | Homep | OcHoBHan HUIO NPOM3BOAMTENS Npoueccopa).
" — (pyHKUMA | KOHTaKTa | PyHKUWA o
'- +33B 11 2 +5B BHyTpeHHee yCTPOUCTBO
. GPIO 2 3 4 +58 PaccMmoTpyum ynpoweHHyo 6nok-cxe-
y GPIO 3 5 6 GND My [3] BHYTpEHHEro yCTpoONCTBa BbIBOAOE
; GPIO 4 7 | 8 | GPIO14 GPIO (pue. 5). CocTosHue, HanpasneHue
- GND 9 10 GPIO 15 paboTel U HAa3HA4YeHWe BLIBOAODB KOHTPO-
K GPIO 17 11 12 GPIO 18 NUPYTCH HECKONbKkMMK 32-pa3pagHbiMm
. GPIO 27 13 | 14 GND BHYTPEHHUMM perucrpgmu.sgagaaHnn
KOTOpPLIX Ha4ynHawTca ¢ byke GP. B 3asn-
: GPiozz |15 |16 [ GPIOZS | Ceey, toee, L e
- ' perncTpsl paboTalT B pexumax 4TeHus,

B | GPIO 10 19 | 20 GND 3anucK UAW YTEHWA W 3aNUcK.

ol d GPIO 9 21 | 22 | GPIO 25 B aToii cTaThe Ml paCCMOTPUM paboTy
- : GPIO 11 23 | 24 GPIO 8 GPIO Tonbko B pexume OCHOBHOW (yHK-
= s GND 25 | 26 GPIO 7 LMK (ABOMYHBLIX BXO0B M Bbixoaos). Ynpas-
; GPIO 0 27 28 GPIO 1 NANWKWE Y3Nbl KaxXO0ro KOHTakKTa coaep-
$ GPIO & 55 1 30 GND xart age Yactw — obBcnyxusawowme, co-
OTBETCTBEHHO, peXUMbI BLIBOAA W BBOAA.

GPIO 6 31 | 32 GPIO 12 Mocne BKNOYEHWA NWUTAHWA BbIBOAbLI
GPIO13 | 33 | 34 GND GPIO ycTaHaBNMBAIOTCA B PEXUM YTEHUA.
GPIO 19 35 | 36 GPIO 16 Mepesog B Apyrve pexnumel NPOMCXOaNT
GPIO 26 37 38 GPIO 20 NpW 3anyucy COOTBETCTBYIOLLMX 3HaAYeHMA
GND 39 | 40 | GPIO 21 8 peructpel GPFSELO—GPFSELS (GPIO
Function Select registers).
BCM2835/BCM2836/BCM2837 AnNbTepHaTWBHbIE
I Oy HKL MK
PerucTp & —p—
YCTaHOBKM
pa3psjos
GPPUD |~ +33 B GPSET [—>—{ Perucrp ?
e 1w COCTOSAHMWSA %
Perucrp > Bbixoga ’
R1 H oGHyneHus
L paspagoe
GPCLR
{E;_—i, sbibopa |
1y A hyHKLMIA
GPIO N GPFSEL
O . o -
Peructp | . PerucTp
koHTpons [— | & BXOAHOTO
. Pull up f_—ﬁ I\\ | il
Pull down e o GPLEV
.
' |peupcik | Re] —
oy * YPOBHA Ha BXOAE o —
GPHEN, GPLEN [~ PerucTp
cobbiTun
CUHXPOHHBIE GPEDS
AETEKTOpbI N
. nepenaaa
| GPREN, GPFEN
ACUHXPOHHBbIE
AeTexKTopbl 3
| nepenaaa &
| GPAREN, GPAFEN
Puc. 5 e e
|
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Peructpel GPSETO0, GPSET1 (GPIO Pin
Output Set), GPCLRO n GPCLR1 (GPIO Pin
QOutput Clear) oTree4aiT 3a yCTaHOBKY W
obHyneHue pa3panose Ha BbiBogax, pabo-
Tawwmx Ha B8bixon. [lockonbky B
Rapsberry Pi ucnonb3yeTca TONbKO 4acTh
M3 poctynHelx 54 swisogos GPIO, mbi
orpaHmummca paboTton € perucrTpamw
GPSET0 v GPCLRO. Pa3pagbl 3atux pe-
FUCTPOB COOTBETCTBYWOT nepsomy OaHky
GPIO ¢ Homepamu ot 0-ro pgo 31-ro, w3
KOTOPbIX HOCTYNHLI TONLKO nepebie 28.
Bropans napa perwctpoe — GPSET1 wn
GPCLR1 — oreercTeeHHa 3a sTopon HaHk
GPIO ¢ 32-ro no 54-i (cTapwwe AecsTh
paspsRA0B 3TUX PErMCTPOB HE WUCNONb-
3AyTCA).

Yanel, oOTBETCTBEHHLIE 33 PEXWUM BBOAA,
HECKONbKO cnoxHee. Bo-nepewix, Ha BXxoA
MOXHO NOAKNKYUTE OAWH U3 ABYX NOATH-
rMBalOWMX pe3ucTopos — 3a 310 oTBe-
yaiT peructpol GPPUD (GPIO Pull up/Pull
down), GPPUDCLKO n GPPUDCLK1 (GPIO
Pull up/Pull down Clock). Obparure sHm-
MaHue, YyTo Mexay eBoieogamun GPIO 2 v
GPIO 3 » nuHuen nutaHua +3,3 B nocro-
AHHO NOAKXMIOYEHB! NOATAMMBaKOLWWE pean-
cTopet conpotusnesuem 1,8 kOm. 3nave-
Hue B perncTtpe GPPUD pa3spewaert maHu-
NYNAUMIO C OOHUM M3 OBYX PE3NCTOPOB,
COEOMHEHHLIM NUBO C NUHUEN NUTaHWA,
nbo ¢ obwwum nposopgom. EouHuyHbIE
pa3paabl 8 peructpax GPPUDCLKN Boibu-
pawT cooTeeTcTByrowwe Bnisoas GPIO.
34eCb MHAEeKC N B Ha3BaHWKM PErvcTpa, Kak
1 B OCTanbHbIX CNy4anx ganee, npuHumaert

gHavyenHmns 0 wnn 1 — ana pabortel C
Raspberry Pi poctaro4Ho 0QHOr0 perncr-
pa GPPUDCLKO.

MNonysare MHDOPMaAUMKD O COCTOAHMK
GPIO, paborawuero B pexwme BBOAA,
MOXHO HeCKONbKuMik cnocobamun. Cambin
npocToil — npoyutate peructp GPLEVN
(GPIO Pin Level). Pa3paasl, koTOpbie
cootsercreyioT GPIO, naxogswwumca B
pexume seoaa, bByayr copepxars Texy-
wee 3HavYeHme Ha Bxoge: mnaawuin pas-
pag cooteercreyer GPIO 0, eTopon pas-
pag — GPIO1wT A

Ewe Heckonsko perucTtpoB OTBEYawT
3a MeHee TpUBMaNbHbIe BaPWaHTbl CYNUTbI-
BaHWA OaHHbiXx. Peructpol coBbLITUIA
GPEDSN (GPIO Event Detect Status) nony-
YaT eAMHUYHBIE 3HAYEHWA, KOraa Ha BXO-
nax GPIO npowcxognt oaHo U3 cobbiTMi,
paspeweHHoe paapanamMm B nepeyvncneH-
HbiX HWXe pernctpax. WMHTepecHo, 4To
cobbiTve Dyner ocTaBaTbCH aKkTMBHLIM A0
TEX NOP, NOKa Bbl CAMOCTOSTENBHO HE
cbpocuTe ero, 3anvwcas eauHuUy B HyxX-
He pa3pan GPEDSN.

Mpw yCTAaHOBNEHHBIX 3HAYEHUAX paspna-
noe B perucrpax GPHENn (GPIO High
Detect Enable) n GPLENNn (GPIO Low
Detect Enable) cobeiTne NnpoMcxoamT npu
HANUYMKM BLICOKOND WNKM HW3KOMD YyPOBHSA
Ha Bxoae.

Peructpei GPRENN (GPIO Rising Edge
Detect Enable) v GPFENn (GPIO Falling
Edge Detect Enable) nepexn4aloT COOT-
BETCTEBYOLWME paspsibl, KOraa Ha sxone
NPOUCXOANT Nepenan ¢ HyNnesoro yposHa
Ha eaMHWYHBIW Wnu HaobopoT. 3K cobbl-
TUA Ha3blBAKT CUHXPOHHBIMK, NOCKONBKY
OHW NPOWUCXOAAT TONLKO B TOM Cny4ae,
ecnn B TEYEeHWEe TPExX TAakTOB CUCTEMHbIX
4aCcoB 3aperncTpupoBaHsl cocToaHua 011
(nepenap c 0 Ha 1) wnn 100 (nepenap c 1
Ha 0).

AHanorv4yHan napa perucTpos
GPARENNn w GPAFENNn (A o03Hau1aer
Asynchronous — @aCMHXpPOHHBIE) Co3aaeT
cobeiTwe cpaly xe 6e3 AoNONHUTENBHBLIX
NPOBEPOK, 4TO NO3BONAET OTCNEeXWBaTb
bonee KOPOTKWE UMNYNLCLI Ha BXOAE.

B rom cny4ae, korga Anf OAaHHOro
pxona GPIO yctadoBneHsl pasapsas bonee
4eM B OOHOM YNOMSAHYTOM BbilLe perucr-
pe, cobeitue a8 perucrpe GPEDSn perw-
CTPUPYETCH Npu HacTynnexun mobon w3
paspeweHHsx cutyaumn. Hanpuwmep,
ecnu 3anucartb 3Ha4eHus 0x01 B pervcr-
pul GPRENO w GPFENO, To cobuitwe ans
sxoga GPIO 0 Byner perncTpupoBaThCa U
no GPOoHTY, U NO CNaay yposBHA HA HEM.

C-6ubnuoteka libbcm2835

Nanee mbl Bynem AeMOHCTpUPOBaTh
paboty ycrpoicTea, ucnonb3ays Gubnwo-
Teky libbcm2835 [4]. Oxsa Hanucana Ha
A3bike C 1 MoxeT ObITe HENOCPEAC TBEHHO
wcnons3oBaHa 8 npoektax Ha C n C++,
Paaymeerca, moxHo pabortate ¢ Gubnuno-
TeKamu Ha fA3bikax Donee BbICOKOro ypos-
HA, 0AHAKO BbIBOP HW3KOYPOBHEBOro NOA-
X0aa aAaeT BO3MOXHOCTE NPOAEMOHCTPM-
POBATbL MAKCUMANLHO 3 PeKTUBHBIN CNO-
cob paboTte ¢ GPIO n nokasarte ero noruky
Ha YPOBHE BHYTPEHHWUX PErncTpoBs.

YcraHoeka 6ubnuoTtekn libbcm2835 He
Bbi3bIBAET CNOXHOCTEn (30ecs w panee
3HaK «J, BbIENEeHHbIA KPACcHbIM UBETOM, B
KOHUEe cTpoku 0603Ha4aeTr nepeHoc. 310
COeNnaHo WCKNIYUTENsHO aAna yaobctea
BEpPCTKM CTaTteu. CnegyoLuyio CTPOKy cne-
ayet Habpate B npeabiaywen ctpoke 6es
aHaka - )

wget http://www.airspayce.com/+
mikem/bcm2835/bcm2835-1.55.tar.gz
tar xzf bcm2835-1.55.tar.g2z

cd bcm2835-1.55/

./configure

make

sudo make install

[Janee npueeneHbl NUWb KNKOYEBLIE
¢parmMeHTel NporpamMmm, NONHbIE WCXOM0-
Hble KOAbl OOCTYNHbI B PEno3vTopuM Ha
GitHub [5].

Ana koMmnunuposaHua M cBopkKM Npo-
rpamm HeobxoaMMOo NOAKNKIYUTE CKOMNK-
nuposaHHyo Gubnuoreky, HanpuMep, Tak:

$ g++ 2-level.cpp -1 bcm2835

MNpexae 4em Ha4YaTe N0OLIE MaAHKUNY NS -
UMK, chneayetr nNpPoOUHUUWMANM3NPoBaTh
6ubnuoTeky M yGeauTecs, 4TO onepauus
NPOoLNa yCNewHo:

if (!'bcm2835 _init()) {
return 1;

}

Pexum BbiBOAA

Kaxabsv esison GPIO moxer pabotarte
KaK Ha BXOM, TAK W Ha BbIX0a. PaccMOTpuMm
cHavana paboty B pexume Bbix0oaa — 3a
Hero orese4arT BNOKKW B BEPXHEeN 4acTu
Bnok-cxemsi,

PerncTtpbl suibopa pexwma GPFSELn
AOCTYNHBI ANA NPAMOA 3aNUCK, O4HAKO B
OAHHOM Chy4ae npouie BOCNONb30BaTh-
ca rotoesiMu dyHkunaMu Bubnuorexu
libbcm2835. B 4acTHoCTK, ANA nepesoaa
KOHTAKTa B pPexXWM BbiBOAA BbLI3OBUTE

dyHkumio bcm2835_gpio_fsel:

const int pin = 21;
bcm2835_gpio_fsel(pin, BCM2835.
_GPIO_FSEL_OUTP);

B atom npumepe Homep 21 cooTBETCT-
pyeT seiBOoay GPIO 21, noaknio4eHHOMY K
koHTakTy 40 paavéma Raspberry Pi. Bui-
Bop 3TOro KoHTakTa yoobed Tem, 4TO OH
pacnonoxeH pAaoOM C KOHTAKTOM, coeawn-
HEHHBIM C 0BLWMM NPpOBOAOM — W YOABTCH
NOAKNKYUTL CBETOAWOA (Nocnenosarens-
HO C TOKOOrpaHU4MBAIOLWMNM PEIUCTOPOM)
HEBONbWWM pa3bemMoM C ABYMA KOHTaKTa-
MU (pwuc. 6) Ha kpaw penkn GPIO.
PasymeeTcsi, BMECTO KOHCTaHTwl 21
MOXeT BbiTb NNBOE YUCNO, KOTOPOE CoOT-
BETCTBYET 0QHOMY W3 nocTtynHeix GPIO.

A1 Raspberry Pi

HL1 7,

~a: 140 N
GPIO21 =T 12‘11@7
GND [

Puc. 6

Tenepe NOCMOTPUM, Kak OCyLlECTB-
NATL BLIBOA AaHHbIX Yepe3 noptel GPIO.
Cambiin NnpocTon M NONYNSPHbIK cNocob —
YCTaHOBUTL OOWH W3 BbixOAoB B Tpebye-
Moe cocTtosHue, 3Ttor cnocob Gein pac-
cMOTpeH U B cTtaTtee [6]. Mpueeném aHa-
NOrMYHYID NporpammMy Ans MUraHus cse-
TOAMOLOM, HO WCNONL3YA HW3KOYPOBHE-
gyl0 BubnuoTexy (NonHbIA kog, — B danne
1-blink.cpp [5]):

while(1) {
bcm2835_gpio_write(pin, 1);
bcm2835_delay(500);
bcm2835_gpio_write(pin, @);
bcm2835_delay(500);

}

BMecTo ABHOW nepepaywn ycrtaHasnu-
Baemoro 3vadeHus 1 mnm 0 MOXHO BOC-
NONL30BaTLCA Napon GyHkumin bcm2835
gpio_set u bcm2835_gpio_cir (cm. npo-
rpammy 4-beg-ogn.cpp). 3tot cnocob
NPOCT, OOHAKO KOraa Bbl OOAHOBPEMEHHO
XOTUTE M3MEHWTL COCTORHWE HECKONBKWX
BbiXOO0B, Bbi3blBATb HECKONBKO kOMaHg,
MEHAIOLMX YPOBEHb TONbKO OAHOI0 BbiXO-
na, HeadhdekTMBHO. Kax bl TakOW BbI30B -
Byner 3anucbiBate HOBOE 3HaYeHWe B
OAMH W TOT Xe YNPasnsaiownn perucrp.
Ona peweHus 3a0a4yn MOXHO BOCNONL30-
BaTbCA OOHWM U3 ABYX BADWAHTOB.

MNepsbiih — BbI30B dyHKUMK bcm2835
gpio_write_multi. Ona npuHumaer pnsa
napamerpa — OWTOBYID MACKy, KOTOpas
BbiOMpaeT BbixO4bl, B KOTOpPbLIX Bbl yCTa-
HaBnNMBaeTe HOBbLIE 3HAYEHWA, WU Camo
HOBOE 3Ha4YeHue — 1 vnu 0, Hanpumep:

int mask = 1 << pin;
bcm2835_gpio_write_multi(mask, 1);

MonHein Ko paboTawiulen nporpam-
Mbl, MCNONBL3YIOWEN 3TOT Noaxon, Haxo-
antcs B dainne 6-using-multi.cpp.

Bropon eapwaHt — nNpowv3BecTw
3anWck HENOCPEACTBEHHO B PEerucTpsl
ynpasnenua cocroavuwem GPIO. 3pece
HYXHO MMETL B BUAY, MTO ANA YCTAHOBKM



Ha BbIXOAE BbICOKOro ypoOBHA 3anucbiBaloT
eAMHALY B COOTBETCTBYIOWMWA pa3spsag
peructpa GPSETO, a onA ycTaHOBKM HW3-
KOro — eAWHKLBI 3anUChLIBADT B PErucTp
GPCLRO. Of6patute BHMMaHWe, 4TO ANA
YCTAHOBKW HA BbIXOAE HW3KOrQo YpPOBHA
cneayer 3andcars B paspafbl, COOTBET-
creyiowme HyxHeim GPIO, eamHnusl (a He

HYNK).
Ona 3anucu B PErncTpbl YCTAaHOBKKW W
cBpoca sBocnone3yintece QyHKuMen

bcm2835_peri_write. Onepauma noTpeby-
ET HECNOXHbIX BbIMMCNEHWA, 4ToObI nony-
YT GU3NYEeCKMHn aapec perncrTtpa B
namsaTH:

uint32_t* gpioBASE = bcm2835,
_regbase(BCM2835_REGBASE_GPIO);
bcm2835_peri_write(gpioBASE +
BCM2835 GPSETO / 4, 1 << pin);

NoppobHbie Nnpumepsl — B dannax
5-blink-peri-write.cpp, 6-beg-ogn-peri-
write.cpp v 7-blink-n.cpp.

Pexwm BBOAA

Tenepbv paccmoTpum paboty GPIO B
pexume 4teHua. Mpu 3TOM BO3MOXKHO
aKTUBMPOBATE OAWH VN3 BHYTPEHHMX NOA-
TArMBAKLLNMX PE3UCTOPOB. 3ITO OYeHb
"I',D.DﬁHU npw noOKNKOD4YEHWUKW KHONOK Ha
3aMmblkaHue — B 3TOM cny4yae He notpedy-
eTCHA AONONHUTENbHbIA BHELWHWW pe3uc-
TOP.

MpocTewmin cny4an — KHOMNKa WM
BLIKNIOYATEND, NOAKMNIOYEHHBIR Henocpea-
CTBEHHO Mexay oaHum M3 GPIO u oBuwmnm
NPOBOAOM, Kak NOkalaHo Ha pmc. 7. lo-
CKONbKY KOHTAKT 3amblkaerca Ha obwmi

A1 Raspberry Pi

— 28| GpiO2Y
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npoeog, TpebyeTca NOAKNIOYUTE NOATAMM-
BAKLLMIA DEIVUCTOPR K MCTOMHUKY NUTAHWA:

bcm2835_gpio_fsel(pin, +
BCM2835_GPIO_FSEL_INPT);
bcm2835_gpio_set_pud(pin, -
BCM2835 GPIO_PUD _UP);

[anee untaem coctoaHne sxoga (non-
Has Nporpamma — B panne 2-level.cpp):

int lev = bcm2835 _gpio_lev(pin);

AHANOrM4HO TOMY, KAk Mbl OAHOBpE-
MEHHO YCTaHaBnWBanw HECKONbKO BbiXO-
nos GPIO, moxHO B 0QHO AencTBMe Nony-
YnTe cocTonHue sBcex GPIO, nepeeenéx-
HbiX B PEXUM 4TeHnA. BCé, 4TO HYXHO, —
npo4yurate pernctp GPLEVO:
uint32_t* gpioBASE = bcm2B835.
_regbase(BCM2835_REGBASE_GPIOD);
uint32_t regl = bcm2835_peri_read.
(gpioBASE + BCM2835_GPLEV@ [/ 4);

B nepemenHon reg1 okaxertcs 32-pas-
PAOAHOE YWUCNOo, Kax bl paspan KoToporo
byneT OTpaxaTe Tekyliee COCTOAHWe
COOTBETCTBRYIOLWErD Bx0Aa GPIO.

MnmocTpaumsa Takoro nogxona — B npo-
rpamme 3-read-reg.cpp.

AHanu3 coObiThiA

Hacrano epemsa o6paTuTLCA K perucT-
py cobeitwia GPEDS. Kak Gbin0 oTmMeuyeHo
Bbllwe, 3T0T perncTp cobupaet wHdopma-
UM 0 coBLITUAX, PaspeLugHHbIX eanHnY-
HbiMl pa3psnamu 8 pernctpax GPHEN,
GPLEN, GPREN, GPFEN, GPAREN wn GPA-
FEN. C nporpaMMHOi TOYKWU 3pEHWA BCE
oHu paborawor noxoxe. MNocne perncrpa-
uwrn 1 obpaboTkn cobbiTA ero HeoGxoam-
MO DYMCTWUTL, 3aNMcas eanHULY B HYXXHbIN
pa3paa GPEDS.

Bo Bpems 3kCNepuMeHTUpOBaHua He
cnenyet 3abbiBaTte O TOM, 4TO paHee ycra-
HOBNEHHBIE 3HAMEHWA B paspsjax permcr-
POB MOMyT reHepupoBaTh HeXEenaTensHbIe
cobbiTua. Mo3aTomy Npu oTNagxke BkNYan-
Té B nporpammy noaobHyo nocnenosa-
TeNbHOCTL, 4T0OOLI OGHYNWUTL BCE perucT-
poi:

bcm2835_peri_ write(gpioBASE + .
BCM2835_GPHEN® / 4, ©);
bcm2835_peri_write(gpioBASE + .
BCM2835_GPLEN® / 4, 0);
bcm2835_peri_write(gpioBASE + .
BCM2835 GPREN® / 4, ©);
bcm2835_peri_write(gpioBASE + .
BCM2835_GPFENO / 4, 0);
bcm2835_peri write(gpioBASE + -
BCM2835 GPARENE / 4, 9);

bcm2835 _peri_write(gpioBASE +
BCM2835_GPAFEN® / 4, 0);

Mosepnexne, onpenengHHOe perncrt-
pamu GPREN w GPFEN, nwawbonee oue-
BUAHO — COObITUE QUKCUPYETCA B MOMEHT
¢dpoHTa UNK CNana BXOAHOMO CUrHana.

BepHémca k cxeme Ha puc. 7 1 noaro-
TOBUM perncTpaumio cobeiTwii No cnany
(T. €. NPy HaXaTUK KHOMNKKW):

int pin = 21;

I e v
bcm2835_peri_write(gpioBASE +
BCM2835 GPFEN@ / 4, 1 << pin);

Kak Ttonsko kHonka OGyper Haxara, B
21-m pa3psge peructpa GPEDS Gyaer
3anucaHa eauHMua:

int x = becm2835 _peri read.
(gpioBASE + BCM2835_GPEDS® / 4);

Pabora c cobeiTaMmK Nno3egonaeT obHa-
PYXWTh HAXarve Ha KHONKY naxe 8 TOM
cny4yae, ecnn 3ta cTpoka koga Gyaper
BbINONHEHA NOCNe OTNYCKaAHWA KHOMKW.
Kak TonbkO mMbl BHOBb FOTOBLI K OTCNEXM-
BAHWMID COCTORAHWMA KHONKW, OBHYyNnum
cobbiTHe:

bcm2835_peri_write(gpioBASE + «
BCM2835_GPEDS@® / 4, 1 << pin);

Ecnu B KOOe caenaTth 3aMeHy M ykasaTe
perncTp GPFENO, nonyyutca o6pabotymk
no cnaay (oH gonxed cpaborate npw
OTNyCcKaHuKn KHonkW), PaGoTtawwme npw-
Mepbl HAXOAATCA B painnax B-edgel.cpp u
9-timeout.cpp. Mocne 3anycka nporpam-
Mbl BBIACHUTCS, 4TO CODBITUE BO3HUKART W
NPU HaXaTun, U NPY OTNYCKAHWW KHOMNKK
Hesaeucumo o7 Bbibopa perucrTpa.
Pazymeercs, agecs aeno B apebeare KoM-
TAKTOB, KOTOPbLIA Nerko ucnpasunTs aobas-
NeHneM KOHAEHCATopa napannensHo

KHOMNKE — COBMECTHO C BHYTPEHHUM NOoA-
TArMBaWMM peancropom OH obpaayer
RC-dunetp (puc. 8). [lpebear kOHTaKTOB
MOXHO PUNLTPOBATE U NPOrPaMmMHO, Bbl-
NONHAS ABa-TPW ONpOCca COCTOAHWA BXoaa
yepes 50...100 mc.

Pernctpel ACHMHXPOHHBIX COOBITUIA
GPAREN w GPAFEN pabGotaoT aHanormy-
HO TONBKO 4YTO paccmoTpeHHsiM GPREN w
GPFEN, 3a TeM MCKNIDYEHWEM, YTO PErucT-
PUPYEMbIE ACUHXPOHHbIE COBBITMA MOryT
GbiTh KOPO4E CUHXPOHHBIX.

MocMoOTpUM, 4TO NPOM3OWAET, ecnu
3anencrTeosaTth perucTpel ypoeua GPHEN
u GPLEN. B othuume ot peructpa GPLEV,
KOTOpPLIW BCEraa nokasbigaeT Texkywun
YyPOBEHb HA BXx0Ae, 3TM ABa perucrTpa
bopMUpyIOT CObBbITUA (TO ecTk yCTaHas-
nuMeawdT eamHuubl B paspspaax GPEDS),
ecCnM Ha BX0AEe NPUCYTCTBYET BbICOKWA
UNK1 HU3KWIA yposerb. Nocne atoro cobbi-
TME OCTaeTCA 3aperucTpupoBaHHbIM 00
TeX NOp, NOKa ero He 0OHYNAT.

A1 Raspberry Pi
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B nporpamme 9-timeout-by-lev.cpp
nokasaH npumep o00paboTkn NoaoOHBIX
coObiTHI. lMOCNe HaxaTWA Ha KHOMKY 3aro-
paeTcAa CBeToauof, NOAKMYEHHBLIA K
eoixogy GPIO 14. Hezasucwmo ot Onm-
TENBHOCTWM HAXATWUA HA KHONKY CBETOAMOA
racHetT 4Yepea oaHy cexkyHay (ogHoepe-
MeHHO ¢ 0BHyneHmem cobbitva). OaHako
ecnu KHONKa NpoAONxXaeTt OocTaBaTLCh
HaxaTol, CBETOAMOA NOracHeT, HO TYT Xe
3aropuTcH, NOCKONbKY Haxaras kHOnka
co3aacT Hoeoe cobbitue. bBnaropnaps npo-
rpammHon 3anepxke 8 200 mc nepexnio-
YeHUA CBeToaAMoaa 3amMeTHbl HeBoopy-
KEHHBIM rNA30M:

bcm2835_delay(200);

Bce paccMOTpeHHbIe BbiLLE MaHUNyns-
UMK C perucTpamin HarnaaHsl v yHuguum-
pPOBaHbl, 0AHaK0 MOXHO BOCNONb30BaTLCH
n Bonee cneundPpryHbeiMKU PYHKUWMAMMN,
kOTOpeie nNnpepocrasnaer Owbnuorteka
libbcm2835, Hanpumep, bcm2835 gpio_
eds multi. MonHeIA cNWCOK ADCTYNEH Ha
crpaduue [7].

HakoHeu, cobbiTUA, BO3HMKaAKLWKWE Ha
exopnax GPIO, moryr redepupoBarte npe-
PLIBAHMA. ITO NOAHOCTBLIO NpOrpamMMHan
3afava, peweHwe kKoTopon 3aBMCWUT OT
YCTAHOBNEHHOW ONEepaurMoHHON CUCTEMBI,
OauH 13 npumepos peanu3auvnu npepbl-
BaHWA MOXHO HanTK B [B].

ConpsxeHue BXoaos

CywecTBeHHbIM HEAOCTATKOM MOPTOB
GPIO Raspberry Pi (B oThn4yme, Hanpumep,
ot Arduino) ABNAETCA OTCYTCTBWE KakoWn-
nvbo 3awmnTel Ha Bxopax. Hanpaxeuwe
meHblwe 0 nnn Bonbwe 3,3 B, nopanHoe
Ha BX04, MrHOBeHHO sbisBogut ator GPIO
M3 cTpoRA. MNMoatoMy XenarensHo nocra-
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R2 K GPIO N
SB1 r’\f‘—t
Puc. 9

BMTb Ha BX04 NPOCTEWULWMKA CONPAramwmi
y3en Ha oaHOM TpaH3ucTope (pwuc. 9).
TpaH3ucTop Takxe nomoxeT obecneynTb
HM3KOE BxXoAaHOe CONpPOTUBNEHWE, 4TO

*551 R1100  U14N27 ¢ Gpio N
= 1] 5

R2 100
SB1 (EE_“:
% : y
Puc. 10

GnaroTBOpHO Cka3wieaetTcs npw paborte C
ANUHHBIMKA NTUHWAMK, BEAYLWWMKA K AaTyn-
Ky (KHOMKE, repkoHy WK BbIKNDYaTEeNno).
NononHutensHaa RC-uene Ha Bxopge
noMoraeT OTcekaTe MMNYNbCbl, Bbi3BaH-
Hbi€ HABOAKaAMMW B ANWMHHBIX NPOBOAAX.

Hanpaxenwe nuranvsa +5 B ponycrum-
MO B3ATb NUOO HENOCPEACTBEHHO OT
MCTOYHWKA nuTaHwa, Nnnbo ¢ kodTakTa 2
mnu 4 GPIO.

AneTepHaTUBHLIA BapuaHt — npume-
HUTb ONTPOH (puc. 10). Npu Heobxoaw-
MOCTW UEnu NUTaHMs MOXHO NONHOCTLIO
pa3BA3arTh.

ConpsxeHue BbIXOA0B
Boixoabl GPIO B 06bi4HOM pexXuvMe Ha-

XOAATCA B OAHOM W3 ABYX COCTOAHWA —
BLICOKOro MNW HWU3KOro ypoedHa. Oaxa-

K GPIO N
KGPION

Puc. 11

KO CymmapHein norpebnaembld TOK CO
scex GPIO He ponxedH npesbilwartb
50 mA. B npocTeiwnx aapgavax nocra-
TOYMHO NOAKNIDYUTE CBETOAMOA Hanps-

+12B
—

Y1

VT1BCs47 R2
VT2 BC557 B2«
VD1 1N5408

Puc. 12

MYI0 K BbiBOaam (cMm. puc. 6), oaHako 8
DonbWMHCTBE nMpakTUYeckKkux 3apgad
KenartensHo npeaycmoTpets Xxo0TA Owl
NPOCTOW YCUNUTENb HA TpaH3ucTope
(pMc. 11), a ANA MOLWHBIX HArpy3oK —
KN0Y HA2 MOLWHOM NONEBOM TPaH3MUCTO-
pe (pwc. 12).

MNpn noOKNOYEHWKM HArpy3kn K CeTw
230 B HeoOXx0aMMO BINONMHWUTL ranbBaHmn-
HECKYID PA3BA3KY, HANPUMER, C NOMOLLLIO
TUPUCTOPHOrO ONTPOHA, KaK NOKasaHo Ha
puc. 13. Ycrpoiicteo, cobpaHHoe no
31Ol cxeme, moxeT paboTtaTte ¢ 0ObIYHbI-
MK namnamin HakanuweaHwAa. Ob6patute
BHUMaHWe, YT0 MOMEHT OTKPLIBAHUA CMH-
mucTopa VS1 He CUHXPOHWU3WPOBaH C

Pabora c npnbopom

1. YCTaHoBuTe B KOHTaKTHOE YCTPOW-
CTBO akkymynatopbl, cobnwpnas nonsp-
HOCTL. Pacnonararte ux HyxHo nogpsag 6ea
nponyckos, HaunHaa ¢ G1. AKkyMynaTopsl
MOryT BeiTe NOBLIMKM, HO 0DRA3ATENLHO
OAHOTUNHBIMK, WX HOMWHANBHOE Hanps-
¥EeHWe (B 3apAXEHHOM COCTOAHUK) AONX-
HO HaxoAuTbCH B MHTepsane 1,2...12 B, a
HeobxoauMbliA TOK 3apsakv nexats B
wHutepsane 0,07...2,5 A. He crout noa-
KNo4aTh 3aBefomMOo MNOXHME aAKKYMYNATO-

OxoHvyanne.
Havano cm. 8 "Pagwo”, 2018, Ne 6

H. OCHULKUMN, r. C.-MeTtepbypr

Pbl BMECTE C XOPOLWWMK, NOCKONLKY "NN0-
Xve" B 3aTOM cny4ae oCTaHyTCH Heno3aps-
MEHHbBIMIA.

2. Bkmoyute nutaHue npwbopa (18 B,
3 A) » nabepute 4MCNO YCTAHOBNEHHbIX
akkymynaropoe Ha DIP-nepekmovarene
SA4. Ero 3agarot OBOWYHLIM KOQOM, Ha4M-
Has ¢ 0 (BCe Napbl KOHTAKTOB BLIKNIQYATE-
NA pasoMKHYTHI), 4TO O3Ha4yaeT paboTy C
ogHvMm akkymynatopom. Kog 1 (3amkHyTa
TONbKO BEPXHASI NO CXEME napa KOHTak-
TOB) O3Ha4aeT paboTy C ABYMA akKymMyna-
TOopamu, koa 2 (3amMkHyTa TONbKO BTOpPas
CBEpXy Napa KOHTAKTOB) — C TPEMA U T. A.
Caman HUXHAR rpynna kKOHTaKTOB He
MCNONL3YETCH.

Puc. 13

+128B R1 100 R3 360 R4470
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BCs47 C10,047 Mk x 630 B
C2 0,01 Mk x 630 B
VS1BT136
U1 MOC3020

nepexoaomMm CeTeBoro HanpPAXeHua Yepes
HONb, NO3TOMY HE pPEeKOMEeHAYEeTCA WC-
NONL30BATHL TAKOW KNKIDY CO CBETOAMOAHBI-
MKW Namnamu.
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DIP-nepexmovarenem SA3 3apanre
kog Gnuxanwero K HOMWHANLHOMY Ha-
NPAXEHWID YCTAHOBNEHHLIX AKKYMYNATO-
poB 3Ha4enwa M3 papa: 0 — 1,28B; 1 —
368B,2—638B;,3—98B;4— 12 B. Npwu
3HAYWUTENbHOM OTNWYKMKM OT PaKkTUYecCKo-
ro HabpaHHoe 3Ha4YeHuwe NpUOeTcs noa-
FOHATL HaxXaTwaMKW Ha kHonkn SB4 (B
Bonbwyw cTopoHy) u SB5 (B MeHbLluyo
CTOPOHY).

3. Nepeeeaute nepexnoyarens SAZ2 s
nonoxexdwe Y1, Haxarwamm Ha KHONKY
SB1 sbifepure HyxHuild pexum. OH Byaer
orobpaxeH 8 BepxHen crpoke XKW nwan-
nucamu "M=Razr” (paspsaka), "M=Zar"
(3apanka) unu "M=Cikl" (umknuyeckmnin).

Yucno NOBTOPEHMA UMKNa YCTAHOBUTE
HaxatnaMK Ha kHonky SB4. Bce kHoOnkw
cCneayer HaxXumaTe W YyOepxXuBaTk He
meHee 2 c, 410 00YyCNnOBNEeHO Nporpamm-
HOW NpoUeAypPOon 3awmTel OT apebesra ux
koHTakToB. [poBepbTe, NpaBwibHO NW
yKaszaHo 8 HuxHen crtpoke XKW qucno
YCTAHOBNEHHBIX akkymynaTopos. Joxan-
TeCb MHAWKAUWMKW WX BCexX CBEeToaAnOaaMM
HL3—HL10, user cee4eHus KOTOpbIX B
AAHHOM ChyYae aHavYeHWn He umeer, 310
savmeT He bonee 10 c.



4. MNpwu nepeknoyatene SA2 B nonoxe-
HUK Y1 MOXHO YCTAHOBUTL MakCMMansHoe
HanpaxeHwe, koTopoe wmoxeTr ObiTb
NOQAHO HA 3apAXaeMblid akKyMynaTop.
Anga 3100 NnepemMeHHsIe pe3ncTopsl ycta-
HOBKWM 3apAfHOro W paspaaHOro Toka
NOBEPHUATE B MNONOXEHWUA MX MUHMMAaNb-
HblX 3Ha4YeH . NepeMeHHsIM Pe3ncTopom
R12 ycTaHOBMTE HYyXHOE HanpsxedHwe,
KOHTPONWPYR ero no soneTMeTpy Pl1.
OBbl4HO OOCTATOYHO YCTAHOBUTL €ro Ha
20 % Oonbwe HaNpAXeHWA NONHOCTbLIO
3apPAXEHHOr0 aKkKkymynaTopa.

5. B TOM xe nonoxeHun nepexnyare-
na ycTaHOoBWTE TOK nNpeasapuTenbHOW
PaspPROKV aKKyMynsTOpPOB NepemMeHHbIMI
peauvctopamu R10 u R12, koHTpOnMpysA
ero no amnepmertpy P1. B npeane c noka-
3aHVAMK aMNepMeTpa AonXHO CoBNanaThk
M 3HaYeHuWe Toka, BbiBepeHHoe Ha XKW
(pwnec. 9). HO nocnepHee MCNONL3yeETCH
TONLKO ANA noacYetTa 3INeKTpu4eckoro
3apaaa OTOAHHOrO aKkkymynaTopom unu
coobwénHoro emy. Ero norpewHocTb

M=Cikl zCikl=l

Ir=8,31 A3 B8___
Puc. 9

BAMAET TONLKO HA TOMHOCTL BbLINMCNEHUA
ATUX BENWYMH,

B nonoxennn Y1 nepexkmouatens SAZ
MOXHO 04ncTuTe EEPROM mMukpOKOHT-
ponnepa moayna Arduino Nano ot npeapi-
oywux sanucen, ecnn ol Gonee He
HYXHbl. [INR 3TOro AOCTATOMHO HaxaTk Ha
kHonky SB6.

6. NepesenuTe Nepekn4YaTens SAZ B
nonoxexuve Y2. Mpu Takom ero nonoxe-
HAW, KPOME YCTAHOBKW TOKA 3apsaaku
nepemMeHHoiMu pesuctopamu R11 1 R14,
MOXHO NPOCMOTPETL M OTKOPPEKTUPORATL
3afaHHeie napameTpel. [na ux npocmoTpa
HaxXUMmanTe Ha kHonky SB2, npu 3atom B
NPaBon 4acTn BEpPXHEWn CTPOKW MHAMKATO-
pa CMEHAKITCA HAIBAHWA WU 3HAYEHWS Che-
AYOLWKMX NapaMeTpos:

Up m — HanpsxeHne npexkpaweHus
paspsgku, B,

Usa makc — HanpaxeHwe npekpaie-
HWA 3apRakun, B;

ta — Temnepartypa akkymynatopa, °C;

tc — TemnepaTtypa TennooTBOAA
MCTOYHMKA TOKa 3apaaku, °C;

Tp_makc — npepensHas AnMTensHoOCTb
paspagku;

Ta_makc — npepensHas ANMTensHOCTL
3apagku.

MocnegHue pea napameTpa Bolpa-
XAWTCA B UENbiXx 4acax M COTbiX AONAX
yaca. Y1o0el yEenMYMTE 3HAYEHWE BblBe-
nexHoro Ha XKKW napameTtpa, HaxmuTe Ha
kHONKy SB4, a 4yTobbl yMEHbLLLIWTL, HAXMW -
Te Ha kHonky SBS5.

7. Nepesepute nepexknw4yarens SA2 s
nonoxexduwe "PabGorta”. MNpoeepere Teky-
LWKME SHAYEHWUA HANDAXEHUA aKKYMYNATO-
pos U, B neBoi 4actn HMXHERN CTPOKK
XKW v na sonetmeTpe P1. Ux okpyrnéx-
Hble 00 NeCATLIX A0Neln BONbLTA 3HAYEHWA
[onxHe! coenanath. MHave notpebyerca
oTkanwbposaTte no obBbpa3uoBomy BONLT-
METPY Kak BonkTMeTp PA1, TaKk M namepmu-
TENL HANPAXEHWA, peann3oBaHHbLIW Npo-
reaMmmHo B moagyne Arduino Nano. llpwu
HanpaxeHun mexee 5 B nocnegHee MOx-

HO caenartb, BBeOA B NporpamMmmy nonpa-
BOYHbIA k03drduument, a npun Bonswem
HaNpAXeHn — NOACTPOBYHBEIM PE3NCTO-
pom R30. Haxuwman Ha kHOonky SB3,
MOXHO NPOCMOTPETE U APYr1e Tekywue
napameTpbi:

la — TOK akkymynaTtopa, A,

Is — ycpenHeHHbin 3a 4eTeipe uamepe-
HWA TOK akKyMynaTopa, A;

TR — Bpems, npowepwee ¢ Havana
paspanku, 4,

TZ — Bpemsa, npowepwee ¢ Havana
3APANKUN, Y,

ER — anekTpuyeckuii 3apan, OTAaHHbLIA
npwW paspsoke;

EZ — anexTpu4eckuia 3apsa, Nony4eH-
HBIA NPKW 3apaake,

ta — Temnepartypa akkymynatopa, “C;

ilc — Temnepartypa TennooTBOAA
MCTO4HWMKA TOoKa, °C;

Cikl — HOMEp TEKYLWEero uMkna.

B nesom BepxHem yrny skpaHa XKW
(puec. 10) Gyner ykazaun pexum: R — pa3a-
paaka, £ — 3apapka, C — uywkn, a panee

CR1.2 Ur_m=1.00

2Ua=1.34

Puc. 10

1. P

nocne BykBbl A — YyCNOBHOE HOMUWHANBHOE
HanpaxeHne akkymynatopa. B sepxHem
NPpaBoM YrNy 3KpaHa MOXHO TakK Xe, Kak K
B N. 6, NPOCMOTPETL 3aAaHHbIE Napamer-
pbl 1 NPpU HeoBXoOMMOCTH M3MEHUTL ux. B
NPasoM HUXHEM yrny BuiBEAEHO COCTORA-
HWE pene. 3Haxk NoOAYMEPKUBAHWA — pene
BLIKNIOYEHO, 3HaKU p, a, m — pene (cooT-
geTcTeeHHo K9, K10, K11) Bknw4yeHsl,
Cnesa OT 30Hbl WHOMKAUWKA COCTOAHMUA
pene BblBEAEH HOMEP CTaaMM UUKNKM4e-
CKOro pexuma paborsl.

Y106 nepepate uHPOPMAUWMKD, HA-
konnedHyo 8 EEPROM B npepsioywem
ceaHce paboTel, B KOMNBIOTEP, HYXHO
coenmHnTs passvem USB monynsa Arduino
Nano ¢ paavemom USB xomneotepa. Ha
KOMMNBIOTEPE 3anycTUTe NporpaMmmy npu-
ema uHdopmaumm, Hanpumep, "MoHUTOpP
nocnenosatensHoro nopra” Arduino IDE
WnKM nporpamMmy accumiy-3, koTopas
GypeT onucaHa HUxe., Ykaxute el HoMep
BupTyansHoro COM-nopTa, opraHm3osaH-
HOro onepauvoHHOW CUCTEMOW KOMNMbIO-
Tepa ana coegmHeHua ¢ mogynem Arduino
Nano.

Mpwn ucnons3osanun "MoHuTOpa no-
cnepoBaTtenbHOro nopra” coeguHeHwve
GynetT ycTaHoBNEHO NOcne HaxaTtus Ha
kHonky SB1, 3atem whdopmauma wn3
EEPROM, aHanoruw4Has nokasaHHOW B
Tabn. 4, NOABUTCA HA 3KPAHE KOMNbIOTE-
pa. 3aece A eeR (wnm A_eel) — appec
NEpPBON M3 YETHIPEX AYeeK, XPaHALLKMX
napameTtp, a EE — 3Hauenue aToro napa-
MerTpa.

B. NMocne HaxaTna Ha kHoNky SB6 ycT-
PORCTBO HAYWHABT BLINONHATL 3a0aHHbLIA
NpoOUecc: paspRaKy, 3apsoky wnm uwkn.
Hanee yvyacTue nonb3opatens He obOs-
3aTensHo. Unkn HaymHaeTcsa ¢ aByx nNpo-
UecCcoB paspaaku, cneayiowmx ¢ nay3on
10 muH. MNepBbiin M3 HWX NpekpawaeTcs
No AOCTWXEHWKM 3a0aHHOMNO MWHWUMANb-
HOro Hanpaxexwus. Bropow npekpawaer-
CA NpyU Hanpaxedun Ha S % MeHble
3a[aHHOrO.

3arem CHOBa BbiepXWBaeTCA nayaa,
33 KOTOpPOK cnenyldT ABa npouecca 3a-
pPRAKU C Nay3on mexay HUMmKu. MNepswin
NPOUBCC 3apaaKkK npexpawaeTtcs no
OOCTHUXEeHWW 3aQaHHONro MakcwmanbHO-
ro HanpaxeHws, BTOPOW — NpW Hanps-
w»eHun, Bonbwem 3apaHHOro Ha 5 %.
Mocne aToro cnepyioT Nnaysa v BbiXxon 13
uMKna.

B nay3sax 8 npasow 4acTu BepxHewn
cTpokn XKW BoiBOOWMTCA Bpema B MWHY-
Tax, ocTasleecs A0 3aBeplueHns Npouec-
ca. Ho oW, kax npasuno, 3asepliaeTcs
paHble No A0CTMXEeHWW 3aaaHHoro npe-
AENBHOMD HanpPaxXeHWs.

He npepbieas Tekywero npouecca,
MOXHO WM3IMEHWTL 3aflaHHble 3HaYeHWs
napameTpoB, Haxae Ha kHOnNky SB2.
Tekywwme 3Ha4YeHUa nNpocMaTpuBeaoT,
HaxXWManA Ha kHonky SB3. B uukne ume-
eTCcqa BO3MOXHOCTbL NOCPO4HO 3aBepLlunThb
TEKYLWWA Npouecc u NepenTi K cneaylo-
wemy, [Ana 310ro OCTaro4HO HaxXaTte Ha
kHonky SB6.

Tabnuua 4

A_eeR=0 EE= 1.31

A eeR=4 EE= 0.00

A_eeR=8 EE= 0.31

A_eeR=12 EE= 0.00
A_eeR=16 EE= 1.30
A_eeR=20 EE= 0.00
A_eeR=24 EE= 0.30
A_eeR=28 EE= 0.00
A_eeR=32 =1 .35
A _eeR=36 EE= 0.00

C nomolbid ONWCAHHOro YCTpOWCcTBa
MHE ynanochb YBENW4UTbL eMKOCTb DOonb-
wuHeTea ObiBLUMX B ynoTpebneHun akky-
MYNATOPOB.,

B 3akmoyenme — 0 pabore ¢ KOMNbIO-
TepHOon nporpaMmoin akkum7-3. H paspa-
Botan ee ona oTtobDpaxeHWa HA 3KpaHe
KOMMBLIOTEPA B HAMMAKAHOM BMAE napamer-
poB, NepenasaemMsix no uHtepdency USB
YCTPOWCTBOM BOCCTAHOBNEHWUA aKKyMyns-
TOpOB.

Nporpamma paspabotana B cpepe
LabView 8.0 non ynpasnenwwem QOC
Windows XP, ¢ apyrumu OC oHa He npo-
gepexa. [ins paboTel 3TOW NPOrpaMmmel Ha
KOMMNbloTEpe nomxkHa ObiTe yCTaHOBNEHa
Bubnuotexka IvBOruntime.msi. MNepexnio-
yatenem SA4 npuBopa cnepyer 3apath
YUCNO aKKyMyNATOPOB, C KOTOPLIMWA OH
paboran B ceaHce, KOraa npoM3soaMnack
3anucek. MHave nudopmauma Ha akpaHe
KoMnbioTepa ByaeT uckaxexa.

Nanee HeobBxogMmo caenaTte cneayio-
uee:

— coeaunHUTe USB-pa3vémbl Arduino
Nano v koMmneloTepa crasHgapTHeiM USB-
kabenewm,

— 3anycTUTe Ha KOMMLIOTEpPE WC-
nonHAaemelin ¢ainn akkum7-3.exe. Ecnm
BGubnuorexka IvBOruntime.msi yctanoBnewa
NPasunbHO, 3anyck OONXeH NPOW30oNnTH
H6ea npobnewm;

— ycTaHoBuTe B okHe "COM-nopt”
nporpammel akkum7-3 HOMED BUPTYyanb-
Horo COM-nopTa, co3paHHOro onepa-
UMOHHOW CWUCTEMOW KOMNBLIOTEPa ANA
cBa3n ¢ npubopom. OBBLIMHO 3ITOT HOMEp
nocnegHWi B Boinajawwem Ccnucke
COM-nopros,

BUHVLAU MANHKOLOMU
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— HaX&aTbk B hrulEHlD nporpaMmmbel Ha
IkpaHHyio kHonky =, MeHio ucuesHeT, Ha
akpaHe OCTaHeTCA TONbKO ceogHan Tab-

nMua napameTpos akkymynaTopos, noka
HE 3anonHeHHan,
— nepeBecTu nepexknwo4atens SAZ

npubopa B nonoxenme Y1 v nopoxaath
HECKONbKO CeKyHa,

— nNepeBecTy nepekmoyatens SAZ B

nonoxedne P »m Haxate Ha KHOMNKY

® Paspaaka SB1. Tabnuua Ha 3KkpaHe KOMNBIOTER-
Axxl Axx2 Axx3 Axk4 AKKS Axnb Axk7 Aux8 HOMO MOHWTOPA O0NMNXHA 3anN0ONHWTECA
Q 1 Ua R2 s CRYTH R4 Ua RS e s e Rl JHAYEHWAMW NapameTpoB akkymyna-
: Upa3s, 8 | 1.27 1.35 1.34 0.00 0.00 - 0.00 0.00 TopoB. (pmc. 11);
=1 R1 Ttek R2 Ttek R3 Tiek R4 Ttek RS ek R6 Nk K7 Toek RE Ttek — HaxaTb Ha 3KPaHHYKD KHONKY
< Bp, yac 0.10 0.10 0.10 0.00 0.00 0.00 0.00 2ol B neBoM HUXHEM yrny Tabnuub
~ R TAkksr 02 Ak R TAkdsr R4 TAkksr R TAldcse A6 LAkkosr R7 1Akksr RE WAkksr nporpammbl. B BepxHen yactu oxkHa
¢| Ipas, a|0.22 0.22 0.22 0.00 0.00 0.00 0.00 RS NPOrpaMmb MOSBUTCH CTPOKA MEHIO.
! RI EmiZ R2 Erkz R Emk R4 Gkl RS Emk? o Emkd R7 Ermkt A Emkt Insa ouncTen tabnuus euibepure B
m[ Emi, au  0.02 0.02 0,02 0.00 0.00 | 0.00 0.00 meHw nyHkT Edit—Reinitialize Values
to Default.
3apaaka
AR I7 Ua i a 74 s % lka P LE] Fa Bl COM-nopT
Usap, 8 | 1.41 0.63 0.63 0.00 0.00 0.00 Looms =) OT pegakunn. Cxkery ans MOAYIR
11 Ttek 17 Tiek 13 Tuek 14 Ttek I Ttek 26 Ttok 17 Ttek Ardumo Nano u HcnonHseMslin gann
Bp, yac 0.49 0.49 0.49 0.00 0.00 0.00 nporpaMMesl akkumy7-3.exe co BCemMu
I8 IAKksr 72 WAkksr 73 IAkkst 74 1Akksr I5 IAklesr 26 1Akksr 77 TAkks i i HYXHbIMK QN7 WX patoTel OMGAHOTEKS -
Iszap, a 0.26 0.00 0.0 0.00 0.00 0.00 a MU W APpYruMmue bannaMm UMeTCs no
i 11 Eimk? 12 Evkz 13 bk 24 Fnk? P bk 76 1 mbz 17 ki anpecy  ftp://ftp.radio.ru/pub/
Emk, au 0.13 0.00 0.00 | 0.00 0.00 0.00 |s1c7] 2018/07/akkum.zip na Hawem FTP-
cepaepe.
Puc. 11

OBMEH ONbITOM
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PeMOHT ceTeBOro BbikKJsilovarens
H. NOAYLIKHWH, r. Mocksa

M

BOW mapku Universal (pwc. 1). Yepe3
HEKOTOpPOEe Bpems HacTONbHAas namna
nepecrana Bknw4artscsa. lMpuwnoce 3a-
HATLCA AWarHoCTUKOn, a
3aTEM PEMOHTOM 3TOr0 Bbi-
Knoyarens.

KOHCTPYKUMIO BbikNO4a-
Tena NoAcHAeT puc. 2. Y4To-
6bl ero pasobpaTe, Heob-
XOAWUMO CHW3Y BbLIBUHTUTH
nsa camopesa v CHATL Bepx-
HIOK KPbIWKY. 3aTtem, akky-
PATHO OTOrHYB NnacTMacco-

HOMrMe HacTONbHbLIE Namnbsl KU opy-
rMe CBeTUNbLHUKKM C NUTaHUeM OT

cety 230 B cHabxeHbl CeTeBbIM BbIKNO-
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: Bble YWKW, B OTBEPCTUAX
% KOTOpPbIX nNOBOpaYvBaeTCcH
. Knasuvwa Bsbiknw4yarens 1,

cnepyet ocsoboouTe M3 OT-
BEPCTUA  nnacTMaccoewie
NPWUNWBLI 2 1 M3BNe4Yb cCamy
knaeuwy 1. OcmoTp noka-
3an, 4To KNasuiua UMeeT TOH-
KOCTEHHbLIM NNAaCTMacCOBbLIN
cTakaH 3, B KOTOpbLIA BCTasneHa cranb-
Has npyxuHa 4. OauMH KOHeW 3Ton npy-
XWHbI YyNUpaeTca B OCHOBaHWe crakada,

Puc. 3
YyatTenem, CMOHTUDOBAHHbLIM Ha LWHYDEe

nuTanma. B HactoneHon namne Owin
YCTAHOBNEH TAKOW BbIKNKOYaTens TOpro-

PAOWO N2 7, 2018

BO BTOPOW KOHEU BCTABNEH XBOCTOBMUK
NoOOBUXHOIro KOHTakTa 5. Mpwu HaxaTtvu
Ha kKNaeuwy OHa NOBOpayYvBaeTcs, npy-
wuHa wnarubaeTca B OAHY WAWM ApPYryio
CTOPOHY W BO3NENCTBYET HA NOABMXHBLIA
KOHTAKT, KOTOpblA nubo 3ambikaetca (B
ONHOM NONOXEHWW KNnaewviun), nnbo pas-
MbikaeTca (B Apyrom NnonoxeHuun). Korpa
npyxuHa narnbaerTcd, 3ambikan KOHTaK-
Tbl, 28 KOHEeU, BCTaBNEHHbLIA B nnactmac-
COBLIW CTakaH, BO3NSWACTEBYET HA TOHKYIO
GOKOBYIO CTEHKY. ITOr0 ycunua aocra-
TOYHO, 4TODLI CTEHKA TPECHYNa uNKu aaxe
OTKONONACH (Ha pUc. 2 nokasaHa Tpewm-
Ha Ha CTeHKe cTakaHa).

B cny4ae nogobHOW HEMCNpPABHOCTH
cnepyeT NasnbkHWKOM akKkypaTHO 3anna-
BUTb TPEWMHY WK NPUKPENUTb OTKO-
NOBWWACA KyCO4YeKk CTeHku. 3arem Ha
NNacTMaccoBbLIA  CTakaH HanesawT
OTPE30K NONUBUHUNXNOPUAHOW TPYOKK
noaxoasuwero agnameTpa Tak, 4ToOw OH
HaAeBancA C HEKOTOPbIM YCUNWEM
(puc. 3). MoxHO Takxe UCNoNL30BaATL
OTpe30k Tepmoycaxueaemon Tpybkw.
Mocne Takoro HECNOXHOro pPeMOHTa
BbIKNOYaTENkL BOCCTaHaBNWMBaAeT CBOM
PyHKLMN. L

MOAYNbHAR PEK/TAMA

HOBBIE HABOPBI
Ha POCCUIACKOM pbiHke!
Caswe 200 mogenen!

Ona noma, GuaHeca n odpmca.
B8-495-545-92-41

WWW.RADIO-KIT.RU

L] W w

CpoMHOE N3roTOBNEeHWE NeYaTHBIX
nnart.

WhatsApp, Viber +7-926-092-98-37.
0121902@gmail.com
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USB-snexrponainbnnra

A. bIMOB, r. OpeHbypr =

ero ne4arHon nnartel. MmesBwwecs Ha
nnate obB03HAYEHWA KOMMNOHEHTOB Ha
3TOM cxeme coxpadHeHsl. Own OyayT
none3Hsl B gansHewwem npu onnucaHum
popabotkm nnatel. HyxHO Ccka3lartk, 470 B
HEeKOTOopbix ucTto4Hukax anon D1 naobpa-
HEH HA Cxeme Kak CTEEHHHTDDH C Hanp«-
weHmem crabunuzaumm 5,1 B. OpHako B
MOWX 3K3emnaapax nasnbHuka 6Gbinu
Kak-1o, npocmarpueas cant AliExpress, asTop obparmn BHuma- YCTAHOBNEHBI, Kak nokasana nposepka,
HUe Ha MUHUaTIOpHbie USB-nasnbtnku ZD-20U-9 mowHOCTI0 8 BT 00bHbIE AMOALI.
Ans npobsi 3aka3an ase wryku. JIErkocTs, KOMNaKTHOCTb, BbiCTpOE :ngaa g::”fnzﬂ:gh:g;;gﬂiﬂ“fﬂﬁ
Harpesanue Gbinu, HECOMHEHHO, NPEANOCHINKamMu Ans nx muTencus- Pl < ot e CoB.-
HOro npumeHeHuns. Ho BOT npuHunn ynpasneHns HarpeBaHmem CBEN  ana0r kak NPaBuno, ¢ 0B03HAYEHUAMM
Ha Her Bce gocrouHcrea. B UntepHeTe 6bIN10 HAWQEHO HEMano  uapuc. 1.
obcyxgennn aTton npobnems! Ha popymax M HECKONBLKO npegnoxe- Ons nepepenku nasnsHuka Heobxoam-
HUH No eé ycrpanenwmwo. Uayyus Bce npegnoxeHns, asTop pewmnn Mo ero pasobpare. [lna 310ro suiseprnTe
MOWTH CBOMM, BNOJIHE, KAK OH CYUTAEeT, NIOrNYHbIM NYyTEM, 3aMeHns TPV BUHTA-Camopesa un CHUMUTE C nepea-

T, T8k _  He#l 4acTu py4ku xentoe konouo. Maene-
“n xXemy-ranm MUKPOKOHTPON
YCTaAHOBNEHHYIO B NafaibHUKe MHUKpOCxXemMy-Tanmep o] TP S i b Do

C HarpeBaTtenem M OTNasnTe OT Heé uay-
LME K Harpeeateno npoeoaa.
Hanee neobxoaommo w3Bnedyb

YGoBepUIeHCT

B 0-nepesix, § NOCTABAN Nepea 1
cobon 3apavy 060MTUCH MK- 7l R3 ic1 s Wwapuk-cedcop SNS 3 kanana
HUMYMOM MEXaHW4eckux aopa- EEUA—L 71200 « NESS50 E KOpnyca u OTnasTe OT naaThl
Gorok, 4TolBbl MOXHO OBLINO WC- 4 £ |lay @ NPOBOA C NPYXWHOW, NPUXK-
NONBL30BATE "POAHYIO" NEYATHYIO GN f-‘_i MaBLUEN Lapuk.
nnaty naanbHuka. Bo-BTOPLIX, 8 D1 = T [emoHTUpyiATEé C nnatsl
Ccpa3y xe 0TKa3ancs OT ynpaene- sys KOMMOHEHTbLI, 0D0O3HAYEeHHbIE
HWA HarpeBaHvem no npuHumny > T S Ha cxeme puc. 1 C1, C2, D1,
BKIOYEHO— BbIKMIOYEHO. 1 IC1 1 R3. Nocne atoro cnepy-
PaccumTaHHbIl  HA HWaKO0e SV c2 eT yOanuTb C Hee HeHyXHbie
(5 B) wanpsxeHue nutaHma na- p) == 100 mk » cOeaAUHEHUA U CO3AaTh Heao-
ANbLHUK noTpebnaer BGoONLWOA x25B craowme, Ons ynobcrea Bbi-

TOK, 4TO NMPUBDAOMT K 3HAYUTENL-
HOMY NafeHUD HanpaxeHa Ha

nonHeHws 3aTon paboTel peko-
MEHAYETCH BPEeMEHHO Bbina-

ATh U3 NnaTtel ceeToamon LED.,
Pazopeute coeguHeHune
KOHTAKTHOM NNOoWAankuy, npean-

NoOABOASLIMX €ro NpoBoaax, He
rOBOPA O TOM, 4TO NUTAHUE TaKo-
ro NasnbHUKa Yepes MUHUaTIop-
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HbIA ayonopasbem ABHO HEe on- XS1 Ha3Ha4YeHHOW pOnA katoga
pasnaHo. HO HyXHO npu3HaTh, V_Zl 71 r1 [AR3 _E‘HBHH- 8 oD 1 RS ceeToguopa, W MevaTHoro
4YTO BTOT Pa3bEM CO3NAET U HeKo- 5 B 9 1MA10k==,C2 7110 « NPOBOAHWUKA, COEANHSIOLLEro
TOpbi€ 3KCnnyaTaumoHHbie yaob- K aaie 4 DDA EK1 CTOK NONEeBOro TpaHancTopac
cTBa, NO3TOMY A pewun ero DD1 ATtiny45-20SU HL1/;, g Harpesarenem. lMocne aToro
OCTaBWTb. zesetwcul Pro |- 5 MOXHO BNasTL cBETOAMOA 00-

Iona ynpasnenns Harpeeare- R2 PB4 E patHo, cobnwopas nonap- .
nem 8 AOpaboTaHHOM NasiNbHUKE 71470 PB1 &  HocTb. CoeuHUTe NPOBONOY- y
NEUMEHEH MUKROKOHTPONNER. B1 PB3 I HOW NEpeMbIYKOn BLIBOL Ka- o
On resepupyeT MMNynbChl, cne- +] _C3 Tooa CcBeToaAuMoaa C BbIBO- .
AYOLWMe C NOCTOAHHOM YacTOTOM C1 G vT1 T “ﬁg'&“ nom 5 mukpocxemsl DD1. Ans .
1 klu, HO MMeWMEe nepemeH- Jzzﬂu NDT35N06 ATONQ B UEHTPE KOHTakTHON
HYI0 anuTensHocTs (LUKMM). Ha- : NNOWANKW YAANBHHOIO KOH-

peHcartopa C1, coenmHEeHHON
TOHEMM NEeYaTHBIM I'IpﬂBﬂ.ﬂHH-

KATUAMK HA BBEOSHHYIO NpW O0-
paboTke B nasnbHuk kHonky yn- Puec. 2

paBneHnA MOXHO 3anaBath 4e-
Tolpe (UKCUPOBAHHLIX YDPOBHSA
MOLLHOCTH HArpeeaHns waramm
no 0,25 makcumanbHON.
MukpokoHTpONNED TAKTUPO-
BaH OT BHyTpeHHero RC-rewe-
patopa 4actotoin 8 Mlu, xorto-
pas noaeneHa Ha BOCEMb.
Tekywmin ypoBEHb MOLWHOCTH
otobpaxaeTca CKBAXHOCTBIO
MWIraHMa CBeTOAMONA C 4acTo-
Toin 0,5 Ny, B naanbHuke coxpa-
HEH enbpoparTymMk, 4TO NO380O-
NAET B nayaax noNb3oBaHWs
NasnbHUKOM AaBTOMATUYECKHU
CHUXATb MOWMHOCTL Harpesa no
MUHMMYMA, @ NPpKU NEPBOM Xe
nepemMeLweHnn naansHmuka Gop-
CUMPOBAHO BO3BpawaThbCca K
YCTAHOBNEHHOMY PEXMMY.
McxoaHas npuHuMnuansHas
cxema nasnsHuka naobpaxedHa
Ha puc. 1. Ona 6bina cocrae-
NneHa B pesynsrare UayyeHus

Puc. 3

KOM C KOHTAKTHOW NN0OWAaKon
ANA BuIiBOAA 5 MUKpOCXEeMbl,
HaQo NPOCBEPNUTL OTBEPCTME
awameTpom 0,6 mm, BeTaswte
B 3TO OTBEPCTUE W NpUNasniTe
K KOHTAKTHOW nnowanke oT-
pPe30K NYXEHOro NpoBoaa wm
coeguMHUTe ero Ha obpaTHOn
CTOPOHE NNartel C BLIBOAOM
Kkatopa ceetoguMopa, Kak no-
Kka3aHo Ha pmc. 3 (1).
NMpueeawTe B NOPAAOK Ne-
YAaTHbLIE NPOBOAHWKW, KOTO-
poie Geinv cBA3aHLI C yaanéH-
HOW Mukpocxemon IC1, Ha eé
MECTO B gansHelwem bypet
YCTAHOBNEH MUKPOKOHTPON-
nep DD1 ATtiny45-20SU. Bui-
BOAkL! 6 1 7 MUKPOCXEMBbI MMe-
0T OBWYID KOHTaKTHYIO Nno-
Wwanky, KOTopyw cnenyet ak-
KYpaTHO pa3nenyTs Ha nge.
KOHTaKTHaA nnowanxka BuiBO-
na 1 yepes nepexogHoe OT-
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BEpPCTUE NOA MUKPOCXemMon Beina coegu-
HeHa ¢ obwwmm nposogom Ha obpaTHON
CTOpOHE Nnatel. PAaaopBuTe 3TO COeanHe-
HWEe, pa3pes3ae vu yaanve nevatHsin npo-
BOAHMK, KAK NokasaHo Ha puc. 3 (2).

Ypanute nNpoOBOAHMK, COBOWHAKLWLWKA
KOHTAaKTHYIO NNOWaaKy esieoaa 4 ¢ uenbio
+5 B, v coepnHmTe e ¢ 0BWWM NpoBO-
nom. [ina atoro nepepexste M yaanvre
NeYaTHbIW NPOBOAHMK MEXY KOHTAKTHOW
nNNoWwankon ANA kartoga yaaneHHoro
nmona D1 v nepexoaHbIM OTBEPCTUEM,
Kak nokasaHo Ha puc. 4 (10). 3arem
YCTAHOBUTE NPOBONOYHYIO Nepemuiyky (9)
MeXx QY KOHTaKkTHOM NNOoWanxkon ana Kkarto-
pa pnwopa D1 u BeiBOpOM BubDpoOpaTymka
SV, coepuHénHbIM C 00LWKWM NPOBOAOM.

MOHTaX HOBbIX AeTanen MOXHO HaYaTb
c mukpokonTponnepa DD1. Paamep kop-
nyca MWUKpPOKOHTponnepa HemHoro 60nb-
We, 4eM Y YAaNEHHOro Tanmepa, No3aToMy
BbiBOOALI MWKPOKOHTpONNepa  MOoryT
HEMHOMD BbIMTK 3a rpaHvubl KOHTaKTHBbIX
nnowanok. Cnerka nogorHiuTe 3TW BbIBO-
Obl B CTOPOHY KOpNyca MUKPOKOHTpONNe-
pa, 410Dl OHW BOLLNK B rpaHMubl nnowa-
nok. NMpunasiaTe Ux K nnowaankam, npen-
BapUTENLHO yDEeaMBWIMCL B NPaBuibHON
opweHTauMn seiBoga 1, oDo3HAYEHHOro
Ha KOPNYCe MUKPOCXeMbl TOYKOIA.

MpunasiaiTe NIKKCOBOW BLIBOA KOHOEH-
catopa C3 (5) x koHWTakTHOM NnnNoOwWwanke
Harpeeartens, a ero MMHyCOBOW BbIBOO, —
K KOHTAKTHOW nnowanke MWHYCOBOro
BbBOAA ypanexHoro xoupexHcaropa C2.
Hoewin konpexcatop C2 (6) npunasate
MEXY KOHTAKTHbIMKW Nnnowaakamu yaa-
NéHHblx koHpencatopa C1 u peaucropa
R3, coeAMHEHHBIMW COOTBETCTBEHHO C
oBwmrm NpoeoaoM M uenslo +5 B.

3a4yMcTUB OT naka nevaTHsle NposBoa-
HUKW OKONO BbIBOAOE 2 U 4 MWKPOKOHT-
ponnepa DD1, sanyaute ux 3a4nilleHHble
YYACTKM WU NPUNARRTE MEexXay HUMKU KOH-
nexncarop C1 (8). Ynanute ne4aTtHbliA Npo-
BOAHWUK MEXAY KOHTAKTHbBIMK naowanxka-
MW Ans BMbDpoaaryMka m yaaneHHoro npo-
BOAA C NpyxuvHon. Mexaoy HUMW npuna-
anTe peanctop R2 (11). Peancrop R1 (3)
yCTaHOBUTE MEXAY KOHTaKTHOW nnowian-
KOW ANA aHona yaaneHHoro guoaa v nepe-
XOOHBbIM OTBEPCTHUEM.

Ha BepxHel CTOpOHE NNaTtel 3a4nuCcTUTe
OT Naka v 3anyauTe NeyYaTHblin NPOBOAHMK
uenu +5 B HanpoTre nepexoagHoro oteep-
CTUA, COEAMHEHHOrO C BEIBOAOM 1 MUKDO-
KOHTpONNepa, v BnasnTe mexany HAMK
peancrop R3 (7). Ha HuxHein cropoxe
yoanure 4acTtb NeYartHoro nposoaHuka
OKONO BbIBOAA 3aTBOPA TpaHaucTopa VT1,
3a41UCTUTE MecTa pa3pe3OoB OT naka WM
JanyouTte ux, 3atem enaninTte peanctop R4
(4). Knonky SB1 coeguHuTe NpoBOAaMK C
KOHTAKTHBIMK MNOWAankamMn ONA ynaned-
HOro konpexcaropa C2.

Harpesatene nNoka coefuHsaTs C nna-
TOW He cneayeT. BMecTo Hero Ha spems
NpoBEpKK YyCTPOWCTBA NpUNasinTe pesuc-
TOp conpoTuenednem 1 kOm mobon mow-
HOCTM.

Bce BHOBb yCTaHagnueaembie pesuc-
TOpsl — TMNopa3amepa 0805 pna noeepx-
HOCTHOro modTaxa. Konpencartop C1 —
Tunopa3mepa 1206, C2 — tunopaamepa
0805, okcuaHbi konpewcatop C3 — B
Kopnyce Tunopaamepa D. KHonka SB1 —
SWT ¢ AnuHOi TonkaTens He mexHee 9 mm.

Creaywwimin atan — nporpamMmmuposa-
HUE MUKPOKOHTpOnnepa. Ecnn wumeertcsa

noaxoasLWui NporpaMmmaTop, TO caenats
370 MOXHO 00 YCTAHOBEW MUKDOKOHTPON-
nepa Ha ne4atHywo nnaty. Ecnu nporpam-
Martopa Ana MUKpOKOHTpOnnepa 8 kopny-
ce SOIC-8 HeT, NnpuAaETCs NPUCOEOUHNTE
pasbém ANR nporpammaropa TOHKMMMK
npoBoaamMu1 HenoOCpencTBeHHO K BbiBOOaM
MWKDOKOHTPONNEpAa, yXe YCTaHOBNEeHHO-
ro #Ha nnaty. Cxema noakniyeHns nokasa-
Ha Ha puc. 5. Tun pa3veéma XP1 — PLD-6.

XP1
Mlso{" -6 (PR1)
a
E +55<2 > 8 (VDD) §
3 sckéH—=7(PB2) £Y
3 /4 55
5 MOSICA—=5(PBO) Sz
S RESET E2ft—» 1 (RESET) 3
.
GND = 4 (GND)
Puc. 5 éﬁ

Heobxogumo Bbibpate cnocob nura-
HWA MUKDOKOHTPONNEepa BO BpeMA npo-
rpammuposanna. MoxHo nutate ero oT
nporpamMmmaropa yepes paaveém XP1, ecnu
nporpaMmmaTtop 310 NO3sonAer. A MOXHO,
HE COEAMHAR KOHTAKT 2 paawema XP1 c
BLIBOAOM B MUKpOKOHTpONnnepa, 3anu-
TaTe nNocneaHuin yepes kabens NUTaHKA
nasnbHUKa.

Npexae ecero, Heobxoanmo 3anpo-
rpaMMMpoBaTh KOHQWArypauuw MWKpPO-
KOHTPONNEpa B COOTBETCTBMK C Tabnuuen.
Hanee koaw w3 cdanna ZD 20U 9.hex
3arpyanTe B NpPoOrpamMmMHyio NamatTbe MHK-
pokoHTponnepa. Ero EEPROM B paccmar-
pUBaEMOM YCTPOWUCTBE HE MCNONL3YeTCh,
W e€ NporpaMMupoBaTh He HyXHO. Ecnn
aarpy3ka konos npowna 6e3 npobnem,
npoBoaa nNPOrpaMMUpPOBAHUA  MOXHO
OTNanaTh OT MUKPOKOHTpONNEpa, npeasa-
PUTENBEHO BbIKNOYUB NMTaHKE.

Pazpag ENELR Paspag IHav.
SELFPRGEN 1 CKDIVE E
RSTDISBL 1 CKOUT 1
DWEN | S5UT1 0
SPIEN 0 SUTO 0
WDTON 1 CKSEL3 0
EESAVE 1 CKSEL2 0
BODLEVEL2 1 CKSEL] 1
BODLEVEL] 0 CKSELD U
BODLEVELO 1
(0 — 3anporpammepoBaHo,

1 = HE 340 DO MM A DO HOD,

Tenepb NOAKNIOYATE K BPEMEHHO Npwu-
NasHHOMY BMECTO HarpesaTens peancro-
py ocuunnorpad, npuyem "xXONnoaHbIA™
BXOAHOW NpoOBOA ocuwnnorpaga peko-
MEHOYI0 NOAKNKYUTE K BLIBOAY Pe3nCTOo-
pa, coegUuHEHHOMY CO CTOKOM TPaH3UCTO-
pa VT1. Ecnuv HeT ocumnnorpada, BMecTo
HEerg MOXHO MCNONL30BATL MYNLTUMETP B
pexXxuMe M3MepeHns NOCTOAHHONo Hanps-
XEHWA Ha npenene He mexee 5 B.

CoeguHute pa3vém XS1 nasnsHMka C
USB-pa3bémom koMnbloTEpa (noka Ha-
rpesartens He NoaKN4YeH, noTpebnaemMsblii
TOK BypeT ocTaBaTeCs B ONYCTUMbIX ONA
KOMMNbLIOTEPA Npeaenax) unu ¢ NATUBONLT -
HbIM CETEBbIM afaanTepomM C BbiXOAHbIM
USB-pa3bémom. B TeweHue 15 ¢ nocne
3Toro ocuwnnorpad WA MynLTUMETP
GyneT nokasbiBaTe NONHOE HaNpsaXeHue
nuTaHua. OHo TpebyeTtca, 4ToDbI hopcK-

POBAHO pa3orpeTs Harpesartens Ao pabo-
yel Temnepartypel. MNpu atom ceeToamon
CBETUT HENPEPLIBHO.

Aanee ycTpONCTBO NEPenaeT B pexum
nonNoBMHHOW MowHoCTKM. CeeToawopn cra-
HET MUraTh (BCNLIWKW 1 Nay3ael No 1 ¢). Ha
akpaHe ocumnnorpadga GyayT BuaHbI NpsA-
MOYTOMbHbLIE UMMYNbChI C KO3 dUUMeH-
TOM 3anonHeHus 0,5, cnepywowme ¢ yac-
Toton 1 klu. MyneTUMeETp NokaxeT nono-
BUHY HANPSXEHWA NUTAHWA.

MpubnuantensHo yepe3 30 c ycTpon-
CTEO NOMKHO ABTOMATU4ECKW Nepenty B
PEXUM MUHUMANLHOW MOWHOCTU (4eT-
BEPTL mMakcumansHon). Ceetoguopn cra-
HEeT BCNbixmBaTh kaxable 2 ¢ Ha 0,2 c. Ha
akpaHe ocumnnorpada NOABATCA UMMYNb-
cbl ¢ koadduumenTom 3anonHeHunsa 0,25,
cneayowme ¢ 4actoron 1 klfu, a MynsTn-
METP NOKaxXeT YETEEPTh HANPRKEHUSA M-
TaHuA. Ecnu neuatHyio nnaty BCTPAXHYTD,
Ha 3aMeHALIEM HarpeBaTens pesncrope
Ha KOPOTKOE BPEeMA NONXHO NOABUTLCH
NONHOE HanpRXeHwe GOopCUpOBaAHHOro
pasorpesa, 3aTteM YCTPOWCTBO Nepenper
B PEXWUM NONOBUHHON MOLLHOCTM,

Ecnu onHOKpPaTHO HaxaTe HA KHOMKY
SB1, exniountca HOpCUpOBaHHbIA pa3o-
rpes, 3atem Dynert ycTaHoOBNEH pexum
TPEX YeTBepTen MakCumMansHon MOWHOoC-
™. CeeToamopn Byaoer CBETUTLCA C NOBTO-
PAIOLWMMKCA Yepe3 kaxasie 2 ¢ naysamu
AnuTensHoCTed okono 0,2 ¢c. Koaddu-
UWMEHT 3anoNHeHWa UMNYNLCOB Ha 3KpaHe
ocuunnorpada Gyner 0,75, a MyneTUMeTp
NOKaXeT TP YeTBepTH HANPAXeHWa nuTa-
HKWA.

Haxaruamu Ha kHonky SB1 nposepete
nepexkniuyeHne yCTpoMuCTBa Ha MWHWU-
ManNLHYK MOWHOCTL M3 BCEX PEeXWUMOB.
30eCk HYXKHO OTMETUTL, 4TO NOCNe aeTo-
MAaTUYECKOro nepexona B pPexmmMm MUHK-
ManLHON mowHOCTH kHonka SB1 nepe-
CTaHeT AencTBOBaTb. Heobxoaumo BuIATH
M3 Hero BCTPAXMBAHWMEM NEYaTHON nnartel
U TONBLKO NOTOM NEePEeKNOYUTLCH Ha HYX-
HbIA PEXKUM.

Ha 3TOM NpoOBEpKY MOXHO 3aBEpLUUTL
M OTNaATL OT NNaThl PE3UCTOP, 3aMEHAB-
Wwunin HarpesaTens. lNposoa OT kopnyca
HarpeesaTena pekoMmeHayeTca NpunaaTb K
NAKCOBOMY BuiBOAY koHpaeHcaTopa C3.
MpoBoa, MAYLWMIA OT N30NMPOBAHHOIO OT
KOprnyca BbiBOOa HarpeBartens, npuna-
ANTE K KOHTAKTHOW Nnowanke, CoeaNHEeH-
HOW CO CTOKOM TpaH3ucTopa VT1,

M3 kopnyca ypanute nNONHOCTBIO
WITHIPL, HA KOTOPBLIW DbINa HAneTa NPuxu-
MaBwas wapuk npyxuHa. Ycrawosurte
nnaTty U kHonky SB1 B HMXHEn NoNoBUHE
kopnyca. B ero BepxHeit NONOBUHE He-
CKONbKO YKOPOTWUTE KaHan, B KOTOpPOM
Haxoaunca wapwk., Teneps 4Yepe3 Hero
ByneT BbiXOAUTE HAPYXY TONKATEeNb KHOMN-
kW, KaHan ykopoTWUTE Kycavykamu Tak,
4ToObl Mexay NoNoBMHaAMKM KOopnyca He
BeIN0 3a30pa, HO KHOMNKa NPOoYHO fepxa-
nacke B kadane. 3aBUHTUTE camopessl u
yCTaHOBMTE KONbUO Ha CBOE MECTO.

Ona nuTaHuMa nasnoHwka yoobHo wc-
none30BaTk CeTeBOi apantep Ha S B ¢
BbixogHbiM USB-pazvémom 1 nonycrtu-
MbiM TOKOM Harpy3ku He medee 2 A,

Or pegaxymwm. (lporpaMma MHKDOKOMT-
ponnepa nMeeTca no aapecy ftp://fip.radio.
ru/pub/2018/07 /2zd20-u.zip Ha Hawem
FIP-cepsepe.
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CeHCOPHbIU BbIK

KoMmOUMHUDOBAHHbIU

YyaTelib

U. HEHAEB, r. Mocksa

OrnuyntensHas ocobeHHOCTs nNpegnaraemMoro CceHCOPHOro
BbiKNIOYaTENa — A[ONONHUTENbHAN BO3MOXHOCTb YynpasneHwWs ¢
nomowsio moboro UK-nynera, B TOM Yucne U camofesibHoro, onum-

CaHHOIo B crarvee.

"} TO ycTpoicTeo cosmewaet B8 cebe
. (OYHKLUMKW CEHCOPHOro BLIKNWYATENA, K
KOTOPOMY CneayeT MNPUKOCHYTLCA WKW
NprubnnanTe Naney, (MNn ApPYyryw 4acTe Te-
na, vnu kakon-nnbo npeamert), 1 MK-Bbi-
KNpYaTens, KOTOPLIM MOXHO YyNpasnaTe C
nomouwblo MK-nyneta. OcHoBa 3Toro Bbi-
knoyarens — mukpocxema TTP223-BAB6,
KOTOpan npegHasHasedHa ans NnocTpoeHua
GEeCKOHTaKTHbIX CEHCOPHLIX Bbikn4arte-
nen ("knonok”). OHa pearvpyeTt Ha nime-
HEeHWEe EeMKOCTW NOOKMYEHHOro K eé
BXOOY CEHCOPHOro anemeHTa — emKOoCT-
HOro AaTt4mMka U BelipabartbiBaeT COOTBETCT-

Cxema BeIKNWO4aTENA nNokasaHa Ha
puc. 1. B erococras BXxoauMT MUKPOCXEMa
TTP223-BA6 (DA1), koTOpas ynpagnaer
TpUHUCcTOpOM VS1. MK-curHane: npuHi-
maetr mopyne B1 u npeobpasyer mx B
MMNYNLCHBIA CUrHan, C nomMowbo 3TUX
CWTHANOB NPOMCXOANT ynpasBnedwe none-
BeiM TpaHawctopom VT1. Ha racawem
peauctope R6, anone VD7, crabunutpone
VD2 u kxonpewncatope C5 cobpawm y3en
nMTaHMA cTabunU3npoBaHHbIM Hanpaxe-
Hruem 5 B UK-monyna B1 »m Mukpocxemsl
DA1. MNuTamowee HanpaxeHue MUKpOCXe-
Mbl AONONHUTENBHO OTOUNLTPOBAHO C

lNMocne nopavyn CETEBOro Hanpsxedws
MUukpocxema kanubpyercsa, 1 Ha eé BeIXO-
ne (BwBopn 1) yctaHaenueaeTcs Hanpsxe-
HWe, pasHoe nuTalowemy. MMoatTomy Tpw-
HUCTOP VS1 OTKpLIBAETCA, U HA Harpy3ky
(B paHHOM CNy4Yae Ha namny HakanueBaHusa
EL1) nocTtynaet nuralowee HanpaxeHue,
Mockonbky Ha BbIBOAbLI 4 1 6 MUKPOCXEeMBbI
MNOAAHO HanpsAxXeHWwe NuTadus, oHa pabo-
TAaeT B pexwume "KHONka Cc dukcauwen”.
MoaTomy nNpu kaxaom "Haxatuwm™ (Npwm-
Bnvxkennn Kk ceHcopHomy anemenTy E1, a
dakTUueckn, NPUKOCHOBEHWID K KOPNyCy
CBETOAMOAA) NPOUCXOOANT NepexnioYeHue
BbIXOAHOMO HaNpPaXeHWs MWKPOCXeMbl, B
COOTBETCTBMW C KOTOPLIM Namna Hakanm-
paHuvna EL1 BxnovaeTcs unm Buiknio4aeTcs.

B 06biMHOM COCTOAHMK HA Bhixoae MK-
NPUEMHMKA MPUCYTCTBYET HanpsaxeHue
okono 5 B, noatomy koupexcatop Ci1
yepea peauctopol R1 n R2 3apaxaetcs
NPAKTUYECKKM N0 3TOrQ HaNpPAaxeHua,
Mockonbky OHO 3akpeiBalOwWee ana none-
BOro vpadaucrtopa VT1, conpotueBnexue
Bro kaHana BeNIMKO, W TPaH3uCcTOop He
BnuaeT Ha pabory mukpocxemer DAT.
Ecnu Ha MK-npuémunk B1 HauHyT nocTy-
nate MMmnynscel ¢ MK-nynsta, Ha Buixone
moayns B1 nosBaTCA UMNYALCHLI, NO3TOMY
koHoencatop C1 OGyaer pa3psaxatecs
yepe3 amon VD1 w peauctop R2. Korna
HanpaxeHue Ha koHaeHcatope C1 craner

R4 510 7 R6 47x At
[ R S T e B o
b 3 VD1 1N4148 VD7 1N4007|| 5 =
r| OYT 5 . i voz HEL 17EGC 3
GND TTP223-BA6  |gxysscsyy| | CNL-3017EG 3, ELl 0
e 1%% Soc|eof Q P =] VD3 —VD6
TSOP31236 470 x I-3{wo lm Lt
: =it
C1 R3 (4 C3 —— C4 100 mr =
4.7 MK x VT1 1M |7
x16 B K1038 l I 100 0,1 mx x16 B
Puc. 1
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" Puc. 3
NOMOLWLIO anemenTos R4 u C4,
AnoaHeid  moct VD3—VD6
ofecneynsaeT NyNbCUPYIOWINM
Hanpaxexuem TpuHucTop VS1,

nocnenoBgaTenNbHO C MOCTOM

Puc. 2

BYIOWYIO kOmaHay. Ho aty mMukpocxemy
MOXHO "0BmadHyTe”, 3acTasve pearmpo-
BaThk HA W3IMEHEHWe CONpOTUBNEHWSN,
HanpuMep, pe3ucTUBHOro patywvka. Kax
aTo caenath, GyneT pacckasaHo HUXE.

BKNIKOYEHA HArpyska, Hanpm-

Mep namna Hakanueanwa EL1.

YyYBCTBUTENBHLIM 3NEMEHTOM
E1 cnyxut nnowanka Ha ne4aTtHon nnare,
3TOT INEeMEHT MNOAKNIDYEH K BXoAay (Bbi-
son 3) mukpocxemsl DA1 4yepes ©BY
C2R3C3, koTOpbIl NOAABNAET HU3KO4AC-
TOTHLIE HABOOKMW.

—E p—

MEHLLUE HaNPAXEeHWA OTCEeYKWn TpaH3awu-
cropa VT1 (tTunoBoe 3HavyeHue Hanpsxe-
HWA OTCe4kn AnA Tpan3amcTopa KMN103B —

okono 2 B), conpoTtuBneHve kaHana
yMEHbLLWWTCH. [Mockonbky kaHan TpaH3wuc-
TOpa BKNW4EH NOcCNenoBaTenbHO C KOH-
pexncatopom C3, sxBMBaneHTHas EMKOCTb
ATOWN Uenn, NOAKNIYEHHOW K BXOLY MWNK-
pocxemsl DA1, yBennynTca U MUKpOCXema
BOCNPUMET 3TO Kak "NPUKOCHOBEHWE" K
CEHCOpPHOMY 3NeMeHTYy, NnOo3ToOMYy ee
BbiXOAHOW CMIrHAN CMEHWUTCA Ha NPOTUBO-
NONOXHBIW,

W
W

JOMV VA S

WIMHOA DIAUE BYHTVLNINGU

ni:ojpeI@INsuod :mooduog
nJ'oIpeIG|IEW 1MSLELD Wandy

81L0Z ‘L 5N OMIvd



W
H

QPAANO®

NMPUKNAOHASA SJIEKTPOHUKA

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

MNpwém craten

PALMO N2 7, 2018

Ans noBbIWEHWA NOMEX03aLlWMUWEHHOC-
™M, B 4acTHOCTK OT MK-nyneTOB ApYyrown
annaparypbl, BpeMA pa3praakm KoHaeHca-
Topa C1 euibpavo oTHOCMTENbHO BONL-
WM — HECKONLKO CexkyHa, T.e. ana
BKMIOYEHUA N BLIKNIOYEHWA Namnel cne-
ayetr WK-nyneT sBknoyaTh Ha 370 Bpems.
370 MOXHO CcuMTaTe HeynoBCTBOM, HO
BKNIOYADT MNK BbIKNKO4AKOT OCBeLleHne
HewacTo. KoHeyHO xe, Takon BbIKnmo4a-
TENL Ny4LWe UCNONb30BATh B NOMELLEHWN,
rae HeT aApyrow annaparyps ¢ MK-ynpas-
nenwem. Torga emkocTb koHaeHcaTopa Cl
MOXHO YMEHbLIWTL B HECKONLKO pas.

Bce anemeHTol BbikN4aTensd CMOHTK-
POBaHbLI HA NeYaTHOW NnaTte n3 GonLrmpo-
BAHHOMO C OAHOW CTOPOHLI CTEKNOTEKCTO-
nMTa TonwmHom 1,5 mm. Yeprtéx nnartel
noka3ad Ha pMc. 2. B ycTponcTee npume-

HeHbl pe3ancTtopel C2-23, MNT, okcuaHbie

_Puc. 4 i

KOHOEHCATOPLI — WMMOPTHLIE, OCTanbHbIE
KOHAEHCaTOpbl — kepamuyeckune K10-17
MK MMnopTHele. Auoa 1N4148 mMoxHO
aameHnTe Nbeim 13 cepuin KO521, K522,
KO102, KA102, ocTtanbHele guoabl —
nobbie BRNDAMUATENBHBIE C AONYCTUMBIMU
obpaTtHeIM HanpaxeHvem He menee 400 B
M NpAMbIM TOKOM He medee 100 mA. Cra-
BunuTpoH — nmobBOW ManoMOLHLIK Ha
HOMWHaANBHOE wHanpaxewne 4.7 B wunu
5,1 B. Ceetogmnon MoXeT BbiTe NOBbLILLEH-
HOW ApKOCTW NbBOro ueera cBeYeHns B
kopnyce awametpom 3 mm. Cnepyert oOT-
METHTb, 4TO Y pa3HbiX NPOWU3BOOUTENEN
uokoneexka TpMHucTopoe cepun CROZ2AM,
B YacTHOCTW, HyMepauvn BbIBOOOB, na W
camo Ha3gaHue, oTnu4aeTcsa (y Koro-1o —
TPUHWUCTOP, a8 Y KOro-tTo0 — CUMUCTOP),
NO3TOMy Ha 370 HeobxogoMmOo 0DpaTUTh
BHMUMAaHWE, KnemmMmHuuk X1 — OAHOPAOHLIN
BUHTOBOW cepum DG126-03R, HO MOXHO
obonTuCch U De3 Hero, NpUMNass NpoBoaa K
nnowaaxkam Ha nnarte. Mukpocxema ycra-
HOBMEHAa CO CTOPOHLI Ne4YaTHbLIX NPOBOL-
HWKOB. BHEWHWMA BWO CMOHTUPOBAHHON
nNatbl NOKa3ad Ha puc. 3.

Mnaty MOXHO pasMmecTuTe B kopnyce
0T ceTesoro BGnoka NUTaHKMAs NOAXONALLMX
pa3mepoe (puc. 4). B BepxHen 4acTtu
KOpnyca AenawT oTBepcTve ONA CBEeTO-
pvopna, a B bokoson — ana MK-npuémHn-
Ka, U B 3TOM cny4ae MmoxHo obonTuce Gea
knemmumka. Cnegyet o6patmTe BHUMaHKe
Ha TO, 4TOObl HEe BbiN0 ransBaHW4eckoro
KOHTAKTA MEX/1Y CEHCOPHON NNOWAOKON M
nansuem. IT0 MOXeT DObiTe ONacHo ONRA
KHUIHA W NPUBECTM K BLIXOAY M3 CTPOSRA ane-
MeHToB ycTponcrtea. MK-nprémMHUK MOox-
HO passepHyTb NapannensHo Ne4aTHOoW
nnaTte, 8 3TOM CNyYae Takon BelkNYarens
MOXHO pasMmecTuTb B KOpnyce craHnapr-
HOrMO BBIKNKYATENS,

Ana  ynpasneHwa Bbiknw4aTenem
MOXHO NpUMeHnTs MK-nynsT OT Bhillea-
IWEeA W3 CTPOA WNKW CTapon annapaTtypsl,
KOTOpaa yxe He ucnonb3yetca. B 3atom
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Puc. 6

cny4ae OH He OypeT BNMATL HA Apyrue
npubopel ¢ WMK-ynpaenenmem, xkoTOpbie
AKCNNYaTUPYIOTCA B HACTOALWEe Bpems.
Ho MOXHO W3aroTOBWTE W CaMOaenbHbIA
nynet. Ero uenecoobpasHo caenate, ecnn
HyXeH “nansHo00MHBIN® NYyNsT C Aane-
HOCTLIO pencTena 10...15 m. Ona uarotos-
neHna Takoro MK-nynbta MOXHO Npume-
HWTE KOpPNYC OT manorabapuTHOro kap-
MaHHOro oHaps, B KOTOPOM €CTh UNK B
HEero MOXHO noMecTuTe bBarapenHbin
oTCeK ANA ABYX UK TPEX 3NeMEeHTOB N1Ta-
HWUA TUnopasmepa AAA, B asTtopckom
BapuaHTe NnoaxoaswMMm okasanca Hepno-
POron KapmMmaHHbIn cBeToaAnoaHsIn GoHaPL
(puc. 5). Ero “sckpeiThe” nokasano
(prc. 6), 4TO B HEM NPUMEHEH CBETOAMON
C AnameTpom kopnyca B8 Mm v BONbLUMM
YINOM M3Ny4eHus, NoatTomy ana Gokycu-
POBKM nNy4a npuMeHeHa npo3payHas
nnacTmaccoBas nMH3a-Hacagka, xkoTopas
AONONHWUTENBHO CKpennaeT ase NONOBUHLI
kopnyca ¢poHapa. B wratHom GaTapeiHoM
OTCEeKE pasMeledsl TpW 3NneMeHTa
LR1130 (ananorn — LRS54, V10GA, AG10)
C CyMMmapHbiM Hanpaxedmem 4.5 B.
Nepxatens aton Garapen obbegmHEéH C
nepxartenem cBetToaMoga v NOABUXHBLIM
KOHTAKTOM Bbiknwoyatens SA1 B oawmH

MOOyNnb, KOTOPbIA 3daHAMaeT B kopnyce
Mano mecrta. HenoaBUXHLIM KOHTAKTOM
BLIKNMIOYATENA CNyXKUT BLIBOO aHoaa cee-
ToAWoaa. HeBwiNanawwvin ONBUXOK Bbi-
Knioyarena pasmewed Ha kopnyce doxa-
pA. TokoOrpadHu4YMBaloWnin  peancTop,
KOTOPbLIA 4acTo BKMNWO4ET nocnenosa-
TENbLHO CO CBEeToOAMoAO0M, OTCYTCTBYET.
Tok, notpebnaemMbin ceBeTOAMOAOM, —
oxono 60 MA 1 orpaHuyeH, No-BMaNMMOMY,
TONBEKO BHYTPEHHWM CONPOTHUBNEHWEM
IANeMeHTOB NTaHWA,

Nockonbky €MKOCTh ranbBaHW4eckoro
anementa LR1130 okono 75 mA-4, npo-
DONXKUTENBHOCTE paboTel poHapa (pa v
WMK-nyneta) OT 3TUX 3NEMEHTOB HEBENKuKAa.
MoatoMmy xenaTencHo npumMennTt Gonee
émkue, a 34a4yuT, u BonslMe NO pazMepam
anemeHTsl NnuTanua., K c4acThio, kopnyc
BbiDpaHHoro gpoHaps OKas3ancs Takum, 4To

B Hero 6e3 npobnem NOMECTUNCH uu-
NMHAOPUYECKUMIA fepxaTtene-kaccera ANs
TPEX 3InemeHTOB TWnopaamepa AAA (Ha
pwuc. 6 oH yépHoro useTta). Noaromy Beino
pelweHo OCTaBuTb OCHOBHYKD QyHKLWIO
¢oHapa, pobasue BO3MOXHOCTHM NPO-
crenwero MK-nyneta.

Cxema ¢doHaps v ero popaboTka Ao
MK-nynbTa noka3aHa Ha puc. 7. BHoBb
BBOAMMBIE 3NEMEHTH U AopaboTkn Buae-
neHsl ueetoMm. Bo-nepewix, yoaneHs! ane-
MeHThl wrarHon barapem GB1 donaps.
Y1700b NpM 3TOM NOABWXHLIA KOHTaKT
Boikno4arens SA1 He Buinanan, B3ameH
HUX BCTaBneHa OManexTpu4eckas npamo-
yronbHaa wMnM uunMHapuyeckas BcTaBka
COOTBETCTBYIOWErD pasmepa. Nockoneky
BHYTPEHHEEe CONpPOTUBNEHWE 3NeMeHTOoB
Tunopaamepa AAA mexdwlue, yem LR1130,
BBEOEH TOKOOrpaHW4yMBaWMIA pe3ncTop
R1. Ero nopbopkoil MOXHO W3IMEHWTbL
ApPKOCTE GOoHapA, HO HE cheayeTt aenarte
Tok ceeToanopa Gonbwe, 4em oH Bbin
(60 mA). Ha mwmkpocxeme Tanmepa DAI1
coBpad reHeparop MMNyNLCOB CO CKBAX-
HOCTLIO aBa (Meawgp), pabortawwmin Ha
yactore okono 36 kly, koTopyd 3apnaér
RC-uene R2C2. 3T MNyNbLCLI NOCTYNAOT
Ha 3aTeOp noneeoro Tpawawctopa VT1,
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Puc. 7
KOTOpPbLIA, OTKpbIBA-

ACb, NOAAET Hanpaxe-
HUE Ha u3nyLdawowmue
MK-puwoaw VD1—VD3.
Peaunctop R4 — TOKO-
OrpasyuBaKWWNA, OH
3afaeT Makcumans-
Hbll TOK 4Yepe3 3TW
nnonsl. Yem Bonbwe
TOK, Tem OGonbwe
AANBHOCTE AENCTBWA
WK-nyneTa, HO cnepy-
8T Y4eCTb, 4TO OH He
NONXEeH nNpeBbillaTs
MakcumanbHo aony-
CTUMOro anAa wany-
yawowwux auopoe. Onsa
ANN107Bb — ato 100 MA.

Ana  BkNO4YeHMA
donaps B pexum MK
NnAY saxumawt Ha
kHonky SB1, npu atom HauuHaet pabo-
TaTe reHepatop wmnynecoB. lNockoneky
Bpems cpabartbiBAHWMA BbiKNOHATENs NpU
ynpasnesnun ¢ nomowbd WK-nyneta
BoiDpano aoctarodHo BOonblKMM, O 4ém
cka3aHo Bbilwe, 4To0bl ObiTh yOexneH-
HBIM, 4TO NYNbLT BKAKYWUICH, Yepes3 peau-
ctop R3 na ceetoamoa EL1 ¢onaps
noctynaet HeGoNbWOoN TOK, NO3TOMY OH
Byner ceeTUTe Heapko, T. e. Byaer pabo-
TaTbh Kak MHOAWKATOP BKNIOYEHUA NyNnbTa.
NonBopko 3TOro pe3ncTopa MOXHO
YCTAHOBUTL Xenaemyl ApPKOCTbL B 3TOM
pexume. lNockonbky uMmnynecol MK-13-
ny4eHWa y camopenbHOro nynsta cne-
AYIOT HENPEepPLIBHO, 8 He NnaYkamu, kak B
wraTHbix MK-nynetax, spems cpabatwiBa-
HUA BLIKNIDYATENA YMEHLLLWTCA.

B WK-nyntte npumMeHeHb! pe3ucTopbl
Tunopaamepa 1206, koHpeHcaTOpbl —
tunopaamepa 0805, kvonka — nwbHas ma-
norabapuTtHas TakToBas (C camoOBO3Bpa-
TOoM). B ycTpowctee npumexnéd KMOTI-
Tanmep KP1441BW1, nockoneky OH 3KO-
HOMWUYEH W coxpaHseT pabotocnocob-
HOCTE NPU CHUXEHWW NUTAKOLWEro Hanpsy-
wewua no 2...3 B. B cnyyae npuMmeHeHna
Tanmepa NESS55 (MuHumMmansHoe Hanpaxe-
Hue nuTadua ¢ 4,5 B) cHavana Heobxoam-
MO npoeepuTe ero paboTtocnocobHOCTL
npu Hanpsxedun 3,5...4 B. Ecnu oH pabo-
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TAeT, TOraa ero MOXHO MCNoONb30OBAaThL KakK
3ameny.

MOXHO NPUMEHUTL APYTHUe NPUEMHbIE
MK-moaynun v vanysaowme WK-puoabl,
OOHAKO He NUWHWM ByaeT NpoBEepPUTL, BO-
nepewix, COBNAAAINT NKU NO ANUHE BONHLI
MakcuMymbl uanyuenma MK-guopa v yyBe-
CTBUTENLHOCTE npuémuoro MK-mopyns.
Bo-BTOpLIX, 4acToTa MMNYNLCOB, MOCTY-
namwWwmx Ha nanydaowmn UK-auon, aonx-
Ha ObiTb paBHa 4acToTe, HA KOTOPYHD pac-
cuyntan MK-monyns. OT atux gByx ¢akro-
pOB CYLWECTBeHHO 3aBUCWUT "AanbHOBON-
HOCTE" ¢oHaps B pexume MK-nyneta.
Makcumym nany4enma auwona AN1076 —
Ha anuHe sonHbl 950 M. OBbIYHO Ha 3TOR
e ANuHe BONHBI HOPMUWUPYIOT NapamMeTpsl
BonslMHCTBA NpuemHelx WK-moaynen.
Yacrtoty reqeparopa B UK-nynste MOXHO
namenuTe nopnbopkoit pesuctopa R2 wu
koHaeHcatopa C2. Yem Gonswe conpo-
TUBNEHWE WNW EMKOCTb, TEM MEeHblue
4acToTa.

BONbIWWMHCTBO 3NeMeHTOB Camogenb-
HOro MK-nyneta CMOHTUPOBAHLI HA NeYaT-
HOW nnarte u3 GoNbrMpoBaHHOrO C NBYX
CTOPOH CTEKNOTEKCTONMTa TOMWMHOW
1 MM, €€ yepTéx nokasad Ha pwmc. 8.
Mnaty pasmewanT nog WraTtHeIM CBeTOo-
anoaom $oHapa, paaoMm aenawT oTeepc-
THE ANA TONKaTens kHonku (pue. 9). Camy

KHOMKY 3akpennsalT B kopnyce C nNomo-
Wwibo TepMoknen. Bce coeguHeHnA NpoBo-
AAT rTMBKKMM N30NUPOBAHHBIM MOHTAXHbLIM
NPOBOAOM.

Kax paboraer 8 MK-puwanasone nnacr-
MaccoBas nuH3a $oHaps © TOYKKW 3pe-
HUA GOKYCUDOBKW, WCCneaoBaHue He
nposoaMnoCe. MoatoMy Wanyydawuwne
MK-gnoaw VD1—VD3 ycraHoBNeHbl
HEeNOCPEeACTBEHHO HaA Kpasax NWH3bI-
Hacanku, ONA 4ero 8 HeW NpPoCBepneHsl
OTEEPCTUA COOTBETCTBYIOLWEro gmamer-
pa (puc. 9).

Muorpa Ttpebyetca, 4tobel npw no-
AaYe CeTeBoro HanpRxeHa NnnTaHe Ha
Harpy3ky He NnocTynano. 310 MoxeT BuiTk
BaXHO NPW NepepbiBax B noaa4ye ceTeso-
ro HanpsaxeHua. B arom cnydae Hano
oTcoenMHnTe Bx0A AHL (BwmBoa 4) ot
NNKKCOBOA NMHWK NUTAHWA, HaANpUMep,
OTNaATh W NPUNOAHATE €ro Hag Ne4YaTHon
nnaTtomn.

He cnegyer 3abeiBarts, 4TO0 npu
nogknwoyewumn x cern 230 B Bce
3NeMEeHThI BbIKNYaTena HaxoaaTCcA
nog aTMM HanNpPARAXeHWem, K HUM HU B
KOeM chny4ae He chnegyer npuka-
carsca! &

MOAYNIbHAS PEKNTAMA

NpuGops PALUOMACTEPA!

AWNT! HNameputens E@mMKOCTH M
ESR "ESR-micro v5.0S+", npepna-
FHAMEHHBLIA ANA M3MEPEHUA EMKOCTH N
ESR 3nexTponuTUYeckmnx KOHaAeHCaTo-
poe Oe3 pemoHTaxa vx W3 NevyaTHon
nnatel €  aKKymMynatTopom  —
3150 pyb.

MpuGop "FBTest v1.1" ana obna-
PYXEHWA KOPOTKO3AMKHYTHIX BUTKOB B
MMNYNbCHBIX TpaHchopmaTopax, kKoa
RDDVO0O1 — 1125 pyb6.

HOBWHKA! CobpanHas nnara
RI158.1M wmnynsCHOro mMerannowvc-
Karena ANA NouckKa MeTannu4eckux
06beKTOB B rpyHTe, NEckKke, creHax,
rycTon Tpase U NpPoMUX YCNOBUAX —
750 py6.

PapwokoHcTpyktopsl Radio-KIT,
Arduino-Kit, MACTEP KWT, Ekits u
KitLab, 3an4actn ans pemoHta —
B8 MHTEPHET-MATASUHE "OECCH".

Ten.: ana Mockes (495) 11-86-086;

(916) 029-9019.
Mutepret-maraznd: WWW.DESSY.RU
-mail: r

* L *

CpovHOE WM3roTOBNEHWE MNEeYaTHBLIX
nnar.
WhatsApp, Viber +7-926-092-98-37.
0121902@gmail.com

BECNPOBOOHASR NEPEOAYA 3BY-
KA! NMEPEOATHHUKW, MPUEMHWKA,
PLL-CUHTE3ATOPHI
www.new-technik.ru

35

JONNVVA S

WIMHOdIFE BYHIT'VLININGU

ni‘olpes@insuod |maoduog
ni‘olpeI@jiew (naield wawdy

8102 ‘L 5N OMU'vd



NPUKNAOHAS ANIEKTPOHUKA A PAAMOY &

MNpwém craten: mail@radio.ru
Bonpocei: consult@radio.ru

PAZINO N2 7, 2018

XUT NPOAAX! Mpubop ans |
TECTUPOBAHUA INEKTPOHHLIX KOMMNO-
HEHTOB (TPaH3UCTOopPLI, AMOALI, TUpWUC-
TOpbI, KOHAEHCATOPbLI, Pe3nCTopbi,
nuaykTueHocTw u ap.) "TPAH3MUC-

- TOP TECTEP-M2" — 2550 pvyb. I

— Habop peraneir kopnyca
Tpanauctop Tectepa-M2 — 525 py6.

— HOBWHEKA! Undposas wkana
DS018BA ona TpaHcumeepa / YacTto-
tomep pno 50 MMy — 1500 py6.

— XUT NPOAAX! Mnarta vac-

- totomepa FC1100-M2 ot 1 Tu no
- 1100 MINy, (cobpaHHaa W HacTpoOeH-
HaA), 2s8xopa: O0.50Mluy w
1...1100 MlNu, TepmoKkOMNEHCUPOBAH-

. HbI kKBapueesin redepatop TCXO,
perynupoeka ypoBHA, UBETHOW UHAW-
KaTOp, BCTPOEHHBLIW TecTep ksapue-
BbiX pe3onatopoe 1...25 Ml'u, oaHo-

. BpeMeHHOe uamepeHue 2-X 4acTtoTrT — |
2550 py6. I
— Habop peranei kopnyca 4acTo- |

tomepa FC1100-M2 — 525 py6. 1

— KacceTHnua ans xpaveHna SMD
Pe3NCTOPOB W koHAeHcaTopoe Pag |
E24, 171 auyeika — 995 pyb.

3BOHMUTE! 3AKA3bIBAWUTE!
Mo Homepy 8B (916) 029-9019
~ ¢9-30 po 18-00 MSK,
| no e-mail: zakaz@dessy.ru

WAy Ha canTe www.dessy.ru

w o o

Cpo4Hoe W3roToBneHue neYartHbX
" nnar.
WhatsApp, Viber +7-926-092-98-37.
0121902@gmail.com

' SDR npuéMHMKN KU akceccyapbi:
www.radiospy.ru

MuTepHeT-Mmarasauud
Paavo3INeKTPOHHbIX KOMMNOHEHTOB
npeanaraeT No HU3KUM LeHam
CO cBO€ero cknapa:

" MMKPOCXeMbl WMMNOPTHLIE W
OTeYecTeeHHblIe;
TPAH3WNCTOPbI MMMOPTHBLIE W
OTevYecTBeHHbIe;
“wavoasl M AMoOHbIE MOCTHI
. UMNOPTHbIE U OTEYEeCTEBEeHHbIe;
| pe3ncTopbl;
I KOHAEHCATOPbI;
nasnsHoe obopyaoBaHwe;
“nnartel MakeTHble,
| pa3bémsl;
“NPUNONA;
dmocel;
U muoroe gpyroe, 6onee 10000 nHa-
WMEHOBaHWA.
http://bars-component.ru
Ten.: B(4922)53-75-03,
+7(905)616-58-80

. PEABKWH, r. YneaHoBCK

I pennaraemMbieé nNepsrvyHbIE 4achbl
MMEIOT KaK BHEeLUHee NWTaHWe, TaKk M
pe3epeHOe aBTOHOMHOE NUTAHWE CHEeTYH-
Ka Tekywero BpeMeH n aatel 0T NTMTUEBO-
ro anemeHTa. YCTPOWCTBO COAEPXAT
OBYXCTPOYHBIA CUMBONbHbIA XKW C
BCTPOEBHHLIM KOHTPONNEpoM, COBMECcTH-
Mbim ¢ HD44780. Ha »KKW oto6paxaeTtca
nara — eauHuUbl U ABCATKK Y1Cen Mecs-
ua, Mecsua v roaa v Bpema — eaumHuUbl U
pecatkn vacoe (ot 0 pno 23), MUHYT K
cekyHa.
Yacel paboTaioT B ABYX pexumax —
oTODpaxeHnn Texylwero BpeMeHn U AaThl

NMepBuyHbie yacobl Ha NJIUC

3710 ycrposcreo, noMumMo c4éTa u oTobpaxeHus Ha MHANKarope
TeKyLWero BpeMeHHn U gqarbl, nepenaér nx no KkaHany cCBA3nW ANA NPUe-
Ma BTOPUYHBIMKM YacamMu, 4TO NO3BOMAET NOCTPOUTL pacnpenenéH-
HYIO cucTemMy oTobBpaxeHna eqUHOIro BpeMeHU, HanpumMmep, B npege-
nax ydpexgeumns. OrnunynrensHas ocobeHHOCTs npegnaraembix
YACOB — MCNONb30BaHWEe B HUX NPoOrpaMmMupyemMon noru4ecKkon
wHTerpansHown cxemsi (MJTUC). B craree nogpobHo paccmMoTpeHsl
npoekTesl koHpurypauwmmn NMNJIKC gna vacoe, paspaboravHeie Ha pa3s-
HbIX A3biKax onNUcaHWa annaparHbix cpeacTs, NpuBegeHbl CBegeHns
06 nx cTpykrype n ocobeHHOCTAX MOAENUPOBaHNA.

pexume oTobpaxeHua aatel U BpEeMeHN,
Ha XKW BLIBOOATCA MX TekylMWe 3Haqe-
HMA, a TaKxe cuMmBON R B BEpXHERn CTpoOke
XKW cnpasa. Ceetoavog wHAWKAUWK
pexuMa Ha nnaTte yCTPOWCTBa NoralueH.
IOna cuyéTa BpemMeHW WCNOoNbL30BaH
annapaTtHblii MOAYIL 4YacoB-kKaneHaaps
CO cneuwnanMavpoBaHHONn MUKPOCXEeMON
PCFB563 [1]. ObmeH nHdopmaumen Mex-
ay arum moaynem u NJTMC naer no uarep-
deicy I'C. Moayne cHabxéH pe3epsBHO
nuTueBor Dartapeein Hanpaxexnuwem 3 B,
4YTO NpepoTepawaeT cbom xona 4acos nNpu
nepepbieax B0 BHeWHEM NMWUTaHWKW YCT-

W YCTAHOBKM WX HauanbHbix 3HaveHmin. O
AEACTBYIOWEM pPEXUME CUrHANWU3WPYIOT
COOTBETCTBEeHHO cuMBONBLI R 1 S Ha KK 1
oTAeNbHLIR cBeToaunon. Knaswarypa va-
coB copnepxut 16 knasuw, nue 14 13
KOTOPbIX ucnonb3aosans: 0—9, ENT, ESC,
GO, LOCK. Ona moxeTt BuiTe 3abnokupo-
BaHa w pa3bnokvpoBaHa HaxaTWem Ha
knasuwy LOCK. O 6bnoxkmpoBke CUrHanu-
anpyloT cumeon L Ha XKKW n otaenbHbiA
ceeToauon,.

Otobpaxaemyo Ha XKKW nndopmaumio
0 BpEMEHW M AATE NepBUYHbIE Yackl nepe-
DawT ANA OToDpaxXeHua BTOPUYHBIMKM
yacamMu no uHtepdeiicy RS-232 co cko-
pocteio 2400 Bop, 4800 Bon, 9600 Bon,
19200 Boa nnn 38400 Bop. CxopocTs 3a-
nawT ¢ nomowso DIP-nepexknoyaTenen.

B ycTpoicTee mmeeTca 3nekTpomar-
HUTHBLIA KMany4aTens 3gyka. HanpaxeHwe
BHELWHEr 0 WUCTOYHUKA MNATaHWA NepBuy-
Hbix Yacoe — 3,6...5,7 B. lpn Hanpaxe-
HMK 5 B notpebnaembin OT HEro TOK He
npesciwaet 100 mA.

Mocne BKNOYEHUA NUTAHUA UKW yCTa-
| HOBKM B MCXOQHOE COCTOSHWE HAaXaTUem
| HA KHOMKY 4Yackl HauymHawoT pabortath B8

Ta6bnuua 1 Tabnuua 2
Homep CropocTe
GaiiTa Conepxumoe DIP[3...0]* -
penaym, bopg

1 3aronosok (cumeon 5 0111 4800

2 AecATHH YuCen mecaua 1011 9600

3 EAMHMUB YUCEN MECALLD 1101 19200

4 Adecatum mecaues 1110 38400

- EAMHMUL MecAUEB Bce ocTansHbie 2400

b fecatrn ner IHAMEHNA

7 Eamnmubs net Npumevarnmne: 0 — arwnodén (ON);

g Jecatimn wacos 1 — amwnwouen (OFF)

9 EammHmub “acos

10 P T——— poicTtea. Bo scex pexumax MNJNC yaraer

11 EZMHMLBI MUHYT A3Ty U BpeMA U3 MOAyns Yacos-kaneHna-

12 Necatkmn cexyHa HEF SR SRR A

13 T—— NMone3oearens yCTaHagnueaeTtT Ha4alb-

Hble Aaty v spema nyTém npamoro Habopa
C KNaeuaTypbl, NpeaBapuTensHO nepese-
NA NEPBUYHLIE YACHI B PEXWUM MX YCTAHOB-
kn. [lnAa atoro HeoBxoauMMO OAHOKPATHO
HaxaTbk Ha knaemwy GO. Ha BepxHen
cTpoke XKW cnpaea GyaeT BoiBeieH CUM-
BON S, a Ha nnate ycTPONCTBa BKAKOHMEH
COOTBETCTBYIOWMA cBeToauon. 3artem
3a0a0T ATy U BpeMsa HaxXaTWuaMK Ha kna-
Buwn 0—9. Hanpumep, 4T0bBbLI YCTAHO-
BUTL Aaty v spema 26.03.18 13:25:45,
HeoOxoaMMO nocnNenoBaTenbHO HaxaTh
Ha knasmum 2,6,0,3,1,8,1,3,2,5,4,5.
Y1066 BO3BPATUTLCA B pexum oToDpaxe-
HUA, HaxmMmuTe Ha knasuwy GO noBTOpHO.

Echu 8 Habope ponywewa owwnbka,
HaxmMuTe Ha knaeuwy ESC n HayHuTe Ha-
6op ¢ Havana. Habupaembie 3Ha4YeHWA
cpasy xe otobpaxawtTca Ha XKW, Ins
3anucy HabpaHHbIX 3HA4YeHMW B MOAOyNb
YACOB-KANEHNAPA HAXMWUTE HA KNaBuLly
ENT. o okoH4aHuK 3anucK, koTopas Npo-
M3BOAWUTCA NOYTH MIrHOBEHHO, YCTPOWCT-
BO ABTOMATU4YECKW NepenneT M3 pexumma
yCTaHOBKW B pexum otobpaxernns. Heob-
XOAWMO 3aMeTWUTb, YTO NpoBepka Kop-
PEKTHOCTW BBOAMMbBIX C KnaswaTypsl
3HaveHui B 4acax He npeaycmoTtpexa. 06
3TOM nonxeH 3aboTUTLCA NoNL3oBaTenNs.



Y1000 wabexarts nOCNencTBuin cny-
YAMHbLIX HAXATUIA HA KNABULLIK, Knasumarty-
pa 8 moboi momeHT moxeT GbiTe 3abno-
KMpoBaHa none3osBartenem. Bnokuposky
BKMIOHAIOT ¥ BbIKNKOMAIT HAXATUAMMKM HA
knasmiwy LOCK. Mpwu 3abnokvpoBaHHOW
Knasuartype B HUxXHen ctpoke XKW cnpa-
Ba Gyper ewiBegeH cumson L, a Takxe
BKNIOYEH COOTBETCTEYIOWMA ceeToanon
Ha nnare.

Kaxgoe Haxatve Ha mobyo 13 knasuil
CONPOBOXNAETCA 3BYKOBLIM CUMHANOM —
na4yxoi M3 cTa MMNYNLCOB 3BYKOBOW 4ac-
TOoTh. lMpwW BRKNOYEHHOW BNOKMPOBKE YCT-
POACTBO pearvpyer TONbKO Ha Haxartwe

Bok (cumeon $). CkopocTe nepenaqu no
RS-232 moxeTt bbiTt Beibpana nons3oBa-
TENEM W3 HEeCKONbKWX CTaHAapTHLIX 3Ha-
yeHun. Tpebyemoe e€ 3HayeHwe 3analoT
yeToipems DIP-nepeknioyaTenamid, UMelo-
WwHUMKUca Ha nnarte ycrpoucrea. Coor-
BETCTBME 3afaBaeMblX 3HA4YEHUW CKOpOcC-
™ nonoxednam DIP-nepexniovyarenen
nokasavo 8 Tabn. 2.

MakeT nepBuM4HbIX 4YaCoOB BLINONHEH Ha
ocHoBe oThago4Hon nnatel DEO-Nano [2],
copepxawen MNNC EP4CE22F17C6N
cemenctea Cyclone-IVE, mukpocxemy
KOHOUNYPaUMOHHOW 3arpy304H0n NaMATH
EPCS64, cTtabunu3atopbl HanpsxXeHuin

HOro cUHXpocurHana, ctabwnuaarTopsl nu-
TalwWwmx HaANpaxXeHud, 3arpy3aqvk-npo-
rpammaTop USB-Blaster v HekotTopbie
ApYyrve 3aNeMeHTbl Ha CXeMEe He NokasaHbl.
Mo3anumoHHble 0603HA4YEeHWA 3NeMeHTOoB
BHYTPW nNnatel DEO-Nano, ppyrvx rotosbix
nnaTt ¥ Moaynen CooTBeTCTBYOT ux 0060-
3HAYEHWAM HA CXeMax NPOU3IBOAMTENEN.

Moaynu A1, A4 u XK HG1 nutawotca
OT BHYTperHero ctabuwnu3artopa Hanpsaxe-
Hua +3,3 B nnatwe DEO-Nano (A3). 3710
HaNpAXeHWe BLIBEAEHO HA KOHTaKThl ee
padbemos. MakcuManbHbiil TOK Harpyaku
ctabunu3atopa Hanpaxedua +3,3 B —
1,9 A.

knasuwmn LOCK, kotopoe cHumaeT 6noku-
poeky. Knapuwwn 0—9, ESC, ENT pencray-
10T U 03BY4UBAKOTCA TONLKO B pexXumMme ycra-
HOBKW Aatel U Bpemenn. Knaenwa GO pen-
CTBYET 1 03By4nBaeTcA B mobom pexume,
HO NWLWLE NPW OTKNKD4EHHOM BNokMpoBKe.
Bo Bcex pexumax npovYUTaHHLe w3
MOAYNA 4acOoB-KaneHaapa 3HayYeHua natsl
M BPEMEHW HE MEeHEe OBYX pa3 8 CexyHay
nepenawnTca No uHtepdeicy RS-232 onA
MCNONL30BAaHWMA BHELWHWMKM YCTpOWCTBA-
M. Noanexawan nepepaye nHdopmauma
npeobpasyeTca M3 ynakosaHHoro ABouY-
HO-AECATUYHOro popmara, 8 KOTOPOM OHa
Bwina npo4ynTaHa w3 Yacoe-kaneHpaps, B
HEeYNakOBaHHLIM ABOWYHLIN dopmart. 3a-
Tem [BOWYHbIe KOAbI npeofpa3ywoTca B
CMMBONLI, COrnacHo koposon Ttabnuue
ASCIl, v B TakoMm BUAE NepenanTcs.
®opmart nepegasaemon MHpoOpMaUMK
nokasad 8 Tabn. 1. lNoceinka COCTOMT M3
13 BaiToB, Nepebliit N3 KOTOPLIX — 3arono-

+3,3 B, +2,5 B, +1,2 B, Heobxoaumeix ans
nutanua MJIMC, keapuessld rexHeparop
rnoGaneHOro CUHXpOCUrHana 4acTtoTon
50 Mly, 3arpysquk-nporpammarop USB-
Blaster n HexkoTOpbie Opyrme KOMNOHEeHTHI.
BHewHWA BMO mMakeTa nokasadH Ha
puc. 1. Momumo nnartsl DED-Nano, 8 Hero
BXOOAT CUMMBONBHLIA ABYXCTROYHBIA XKW
1602ZFA Cc BCTPOEHHLIM KOHTPONNEPOM,
cosmecTumbim ¢ HD44780, monyne 4a-
COB-Kanenaaps peansHoro epemeny RTC
Board Ha mukpocxeme PCF8563, nnara
knaswatypel Ha 16 knasmw 4x4 KeyPad
[3], npeobpa3oBaTtens ypoBHEeW CUrHanoe
RS-232 Mod-RS232 (4], 3sykoBOW Wa-
nyyqarens, ynpaensemoin TRPaH3nCTOPHbIM
KNIOHOM 1 KHOoNka cOpoca.
MpuHUMNUanbHan cxema makeTta 4acos
npueeneHa Ha puc. 2. YcTaHoBNneHHble Ha
nnate DEO-Nano mukpocxemur O3Y, ALIM,
EEPROM, undppoBOi akcenepoMeTp, KOH-
durypaumonnoe MN3Y, redeparop rnobans-

Cesetoamon LEDO nnatel A3 MCNONb30-
BaH ANA MHAMKAUMKM TEKYWero pexuma
paboTel yacoe, a ceetogwon LED1 — ana
MHAWKaUWM BNOKMPOBKW KNasuaTypbl.

Uanyyatens 3asyka HA1 — manomoul-
HblIlA 3NeKTpoMmarHuTHeln. MoxHo npume-
HUTb W NbE30OW3Ny4aTens 3syka. B nocnen-
HEeM cnydae HeobBxoauMOCTH B MCNONL30-
BAHUKM 3NEKTPOHHOrO KNKYa Ha TpaH3wc-
Tope VT 1 HeT.

[MMTaTe MakeT MOXHO 4epe3 pasbem
miniUSB nnatet DEO-Nano, He nokasaH-
HbiA HA CXxeMe puc. 2, N1 Yepe3 padném
nATaHua 3tol nnatel JP4, Ha pasvém
miniUSB Heobxoammo nogasarts HANPAXe-
Hue 5 B, a Ha pa3wem JP4 — 3,6...5,7 B.

B moayne RTC PCF8563 (A1) mukpo-
cxema PCFB563 moxeT nutatecs OT
BHELWHEr0 UCTOYHWKA MNW NNTUEBOIo ane-
MmeHTa BT1 B 3aBUCUMOCTH OT NONOXEHUA
nepemMeiyky Ha pasveme H2. MNpn atom
nuTanue peancropos R1, R2 ecerna ocra-
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A1 Moayns RTC PCFB563 Board
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81ca eHewHum, MNMockoneky TOK, noTpeb-
naemblid mukpocxemon PCFB563, scero
COTHW MUKpOAMMep npu nﬁMEHe uHdop-
Maumeit no uxtepdeiicy I°C n cOTHU HaHo-
aMnep B orcytcTeve obmewa, 3anaca
aHeprun B anemeHTe BT1 ponxHO xBaTtate
HaponNro.

Mpu xenaHMn MOXHO ewe Bonbwe
YBENWU4UTb CPOK CNYyXBbl 3TOr0 anemeHTa,
OONONHWE MOAYNE Y3NOM PasBA3kK OC-
HOBHOMO W PE3EPBHOND MCTOMHUKOB NUTAa-
Hua. [lnA 3100 nepembiyky Ha pa3béme
HZ2 cnenyer 3ameHnTb TPEXBbLIBOOAHOW
c6opkoin n3a asyx avonoe LLloTkM, Hanpu-
mep SBL1040. Awoas noakmo4yanT aHdo-
namu k kowtaktam 1 u 3 paswéma, a
obLMM KaTOAOM — K €r0 KOHTaKTy 2.

HanaxwueaHwe 4acoB CBOAWTCA K yCTa-
HOBKE Hauny4lleid KOHTPacTHOCTK M306-
paxeHuwa Ha 3kpanHe XKW HG1 nopa-
CcTpoeyHbiM peanctopom R1 v nonbopke
peanctopa R3 ana nony4eHua JocTaTtoy-
HOW FPOMKOCTM 3BYKOB, CONpPOBOXIAI0-
LLMX HAXKATUEM HA KNaBULLW.

MpoekTol MJIAC

Ona npeanaraemeix NEPBUYHBLIX YACOR
pazpaboTanHsl aBa npoexkta kKoHgwurypa-

Flow Status Successful - Mon Mar 19 14:58:41 2018

Quartus II 6§4-6it Version 13.0.1 Build 232 06/12/2013 5P 1 5) Web Edition
Revsion Name CLOCK_PCFES63_AHDL

Top-evel Entity Name CLOCK _PCFRSE3 _AHDL

Famady Cydone IVE

Device EPACEZNF 1C6

Tming Modes Final

Tota! oo elements 1,136 /22,30 (5% )

Tolal combmational functions
Dedicated logic regsters

897 /22.320(4%)
TR/ 2320(3%)

Total regsters T7e
Total pins 41/154(27 %)
Total virtual prns 0

0 /608,256 (0 %)
0/132{0%)
D/4(0%)

Total memory bits
Embedded Multpbier 9-bit elements
Total PLLs

Puc. 3

umu MNAUC, peanuayiowmx 3a0aHHBLINA
anroputm wux pabortel. Oba oHu peanw-
3yIOT NOYTU OAWHAaKOBLIA Habop BwiNON-
HAEMbIX QYHKUWIA M MOTYT DbITh 3arpyxe-
Hbl B MJIMC makerta yacos, cxema KOTopo-
ro Gwina paccmoTpeHa Bbilwe. asHoe
OTNMYME 3aKNO4aeTcA B TOM, 4TO OOMH

NPOeKT Hanucad Ha fA3biKe ONUCaHWA
annapatHeix cpencts Verilog HDL, a apy-
MU — Ha A3bIKe ONUCaHWA annapaTHbIX
cpepncte Altera HDL. Mpadwyeckas ¢op-
Ma ONUCaHWA annapaTtypbl HA B OAHOM K3
NPOEKTOB HEe Mcnone3aosanacek. B oBowx
NPoexTax OTCYTCTBYIOT kakue-nmbo cuM-



A3blky Altera HDL —
A3bIK accembnepa. OT-
YeThl O peaynerarax
KOMNMUNALMK NPOEKTOR

CTBO mopenuposaHuvAa Simulation Wave-
form Editor paGoTtaer v ¢ npoekTaMmi Ha
Aabike Altera HDL, HO wmeeT o4eHb orpa-
HUYEHHbIE BO3MOXHOCTW. Hanpwumep,

R110« CLOCK PCF8563_  makcumanbHas ANMTENbHOCTE MOMAENM-
AHDL wn CLOCK_ pyemoro wmurepsana spemeHn pabortsl
HG1 PCFB8563 VERILOG 8 yctpoicTtea scero 100 mkc, 4ero BoO MHO-
—, pi%% cpepe Quartus Il Npu-  ryx CAYYanx ABHO HEAOCTATOYHO.
IZ_. Vag e > MpoexT MNJINC Ha a3bike Verilog HDL
— Vo Ha puc. 3 1 puc. 4. Mpoekt CLOCK_PCF8563_VERILOG
4 4 rs MepBein UCNONb3yeT  BKNKOYaeT B ceha MOAYNL BEPXHEro YPOBHA
'g:éunm okono 5% pecypcos (daitn CLOCK_PCF8563_VERILOG.v), mo-
E MNIUC — npubnuan- Ayne 3anMcu—yTeHMAa Gnoka uHhopma-
7 2l oo ﬁngf TENbHO BABOE MEHb-  LWM PCFB563 (dainn I'-‘iEFBErES_wf_rd.v].
DB1 / Wwe, 4eM BTOPOW  MOAYNb Nepeaayn Ganra wepea UART
DB2 (10 %). HecmoTtpa Ha (dawn UART _byte_tx.v), moayne popmm-
DB3 ‘I': HAY NPeMMYLWECTBO Me- poBaHWA eAMHUYHOro MMNynbca paspe-
DB4 et pen fA3sikoMm Verilog weHwWs 3BykKa NpWU HaXaTuK Ha Knasully
DB5 R2 HDL B nnaHe 3kowo- (dain buzzer butt.v), moayne AByXCTy-
14 14 gg? l"". VT1 MUK PECYPCOB, R3bIK  NEeHYaToro Tpurrepa ans GopMUpoBaHKA
\ s/ KT315B Altera HDL wMmeer nonoxuTenbHelX MMNYNLCOB ANUTENL-
» o A ONEBMAHBIA HEOOCTA-  HOCTLIO B OAMH NEPHOL CUHXPOCKUrHana no
K TOK — OTCYTCTBYET Hapacrawuwemy nepenagy BXOAHOr0o Cur-
BO3MOXHOCTE moae- wHana (dann Trigger_2st_front.v).
nuposaHwa paboTbl B moayne BepxHero ypoOBHA peanv3o-
pa3pabaTeiBaemMOro  BaHbl:
YCTPOWCTBA coBpe- — KOHTpOnnep 4reHns uHdopmaumm
______AdMoayns RS232->DCE MEHHLIMW CpeacTea- w3 mukpocxemsl PCFB563 wn aanucwu
C1100 u U1 C2100H ! MW, A 3TO HEOOX0aM-  MHOOPMALMK B 3TY MUKPOCXEMY;
1 i MAX3232CDR H MbIiA 3TaN NPOeKTPO- — KOHTPONNep KNasmarypsi,
3 C1+ % C2+ }g_J . BaHWA YCTpOWCTEA Ha — KOHTponnep Habopa Ha knasmnartype
Ca 100 C1- C2- 3100w nanc. NaTsl U BPEMEHM;
| uexT: I 6 \- ve Iz I . MoaenwposaHme — KOHTpONNEep CUrHanoe, ynpasnsio-
1771 i I Ha aaeike Altera HDL  upx XKW,
NN _L 16lyee R2I , BO3MOXHO B cpeje — koHTponnep XKW;
E-{: IJ_mCSH H—ﬁjGND- T2 RS.232 pa3pabotkmn  Altera — KOHTpONNEp ynpasneHua BbiIXOA0M
ot MAX+plus Il, oaHako 8 3ByKa;
| D T1{}¢14 2 PCRXD
HacTosAllee Bpems — KOHTpONnnep nepepayYn mHopopma-
r11 | > [R10&] 3/ pc.Txp OHa yctapena u He  uum 4epes UART, )
1<@ R1 paboraert ¢ GonbLIWH- — KOHTpOnnep nepeaayu MHOroGam-
P 230 2(sG CTBOM COBPEMEHHbIX  TOBOW NOCHLINKN yepes UART:
s ESN \ cemencrs navc — dopMupoBaTens CUHXPOCUrHana
e 47 KoPye  hupmbl Altera, Hanpu-  wactotoit 1 k',
Tabnuua 3 |
// WwabnoH TWNOBOro KOHTpoONnepa |
Floe Statie Sanresshd - Foi b S 11 34 DR ;'r,-" C dACHAHXDOHHBIM lf'flL.'lI'.lf oM
e e 11 64 B Vesarms 5.0, 1 Bl 732 06/ 1272013 5P 150 Wb Edifion ELW?EE @(posedge clk) |
Hrrann Nams UOLK FUADLS VeI O ?F (lnrst) // peakuma Ha cbpoc
Fopr beved Enfily Mae QOCK_PCOFESEI VERILOG begin
. Cycle IV J/ cHpocruTh CYETYMK YNp. CHMHXPOHA3aAuMen '
il ERETN 1 ACh counter <= 0; , |
// apyrue neobxoammue npw cbpoce pAencTeuA .
Ternwacy ket f usl end |
Tota bogu ehemerits 200§ 22, LA DK
fotal comtmwtonal functons 2LHS 2. TD(9%) el Eﬁ in |
Dedrated nor regesters 6| 2N 3%) ,-"'ngHHpEME'HT CUBTYMKA YNP. CHHXPOHM3aUMen
Total regetes s & counter <= counter + 1;
Total puns Vi B%) Las>c l'_t'ullmtl?!']l
= 1: begin |
Vol vt = //  QYHKL. HANONHEHWE KOWTpoNnepa
Total memwy Ixd= DR THEID %) end |
Embedded Mudipher 9 10 elements 0/ 132(0 %) 2: begin |
rotal PLLs 0/4(0%) I/ Er:h&.fﬂuu. HanonHeHve KOoHMTponnepa
Puc. 4

Teaupyembie npoueccopHsie agpa. W, Ha-
koHel, oba oHm paspaboranel B Gecnnar-
Hol cpeae Quartus Il Web Edition Bepcumn
13.0. Kakon n3 Hux 3arpyante 8 MNMNJINC
NPW NOBTOPEHWK YaCOB LEeNMKOM 3aBMCHT
OT XENaHWA YUTATENA.

Ecnn npoeecTu aHanornio mexay Adbi-
KaMi ONMCaHMA annapatHelXx cpeicts w
A3biKaMK NPOrpaMMMpOBaHKA, TO A3bLIKY
Verilog HDL coortsetcreyer AabiK nNpo-
rpaMMUpPOBaHWA BLICOKOro YPOBHA, a

// MOMBHT OKOHYAHWA OuYepefHoro nEpHDna|

mep, ¢ Cyclone-lV u PERIDD: begin '
Cyclone-V. Paborawwan c // cBpOCHTE CYETUMK YNpP. CMHXPOHW3AUMEn
3TUMKM CEMERCTBaMu cpe- Fn;ﬂUﬂtE" <= 03

na Quartus |l npegnaraer indesia

ONA MOAENMPOBAHMA OT-
[ensHOEe cpencTeo — na-
KeT nporpamm ModelSim
ALTERA STARTER EDITION, HO OH € npo-
eKkTamu Ha a3bike Altera HDL He paboraer.

Becrpoennoe B cpeny Quartus I, Ha4wn-
Haa ¢ sepcuun 13.0, cobcTeeHHoe cpen-

end
end

CTpykTypHas cxema ycTpoWcTea, pea-
nu3osaHHoro 8 NMJIMC cornacHo npoekrty
CLOCK_PCFB8563 VERILOG, noka3aHa Ha
puc. 5.
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YacTte nepeyvyncneHHbIX Belle KOHTPpOoN-
nepos peanu3oBaHa B NpoexkTe B Buae
Knaccu4eckux undpoBeIXx asTomaros, a
Apyrue, Hanpumep, koHTponnep XKW, —
B BUOE A3LIKOBOW CTPYKTYpPLI, WwWabnoH ko-
Topoi npveenéH 8 Tabn. 3. OcHoBsa 1a-
KOrQO KOHTpONnepa — CYMMMWPYIOLWWA
CHETHMK counter, COAEpPXMMOE KOTOPOro
MHKPEMEHTUPYETCAH C KaXabiM MMNYNLCOM
CMHXpOCUrHana. 3T1a onepauws BoiNOIHA-
@TCA BHe Tena asTromara. lNoa renom asTo-
Mara 3feck NOHUMAETCR A3LIKOBAA KOHCT-
pykuma case ... endcase.

Tekyluiee COCTOAHWME CYETYMKA aHanu-
avpyeT KOHCTPyKUMA case ... endcase, B
BETBAX KOTOPOW peanu3oBaHbl AeNCTBMSA,
KOTOpBIE AOMKEH BbINONHATE KOHTRONNEP.
Ecnu Tekyuwiee COCTOfiHME CHeT4YMKa He
coBnanaer C yCNnoBMAMMK HA OAHOW U3 BET-
BEW, TO B 3TOM NEpPUOAE CUHXPOCHUrHana
KOHTPONNEP HWYEro, KPOMe WHKPEMEHTH-
POBAHWA CYETYMKA, HE OEenaeT, COXpaHss
HEM3MEHHbLIM COCTOAHWE BCEX CBOWX Bbl-
XOQHbIX CUrHANOB..

Korna B oyepeaHoM nepuofe CHHXpo-
CUrHana COCTOfHUE CYETYMKA CTAHOBMTCAH
pasHbiM  3HAYEHWKD nNpepena c4erta
PERIOD, koutponnep 8 sersm PERIOD:
obuynaeT cyétumk. Co cnegywuiero ne-

puoaa cuHxpocurHana paborta kKOHTpON-
nepa Ha4YvHaeTcA 3aHoBO. [AnA kKOppekT-
HOW paboTel KOHTpONNepa HeoOXOAWMO,
4TOObI EMKOCTE CHETYMKE Bbina pasHa unm
bonswe anwavenmna PERIOD.

JIOCTOMHCTBO Takoro KOHTponnepa, no
MHEHMIO aBTOPAa, COCTOMT B TOM, 4TO nNoa-
Bopom anavenms PERIOD w 4actoTtel CUH-
XPOCHrHana MoXxHo 3afasarb CKONb yroaHo
ONUTENLEHBIA NEPUOA reHepaunn DLICTPLIX
CArHanoe, MCNONkL3yAa NPW 3TOM TONLKO
OAMH WCTOMHUK CUHXpOCUrHana. Hawmewic-
Wwas 4Yacrora reHepupyemoro curHana
30EeCk pasHa NONOBWHE YacTOThl CHUHXPO-
cursHana. K HepoCtatkam MOXHO OTHeCTM
HeonpeneneéHHoCTe COCTORHMA CYeTYyuKa
NOCNE BKJIKYEHWUA NUTAHWA, W3-3a 4ero He-
06X0AMMO YCTAHABNMBATE CHETUMK B MCX0A-
HOoe (Hynesoe) cocToAHke. Mo 3Tol NpKU4K-
HE NOCNe BKMHYEeHWA NUTaHWA YyCTpOoWCTBa
HEOBX0AUMO HAXATL HA KHONKY HaYanbHOW
yctaHoskn SB1. Tonbko nocne aToro Yackl
Ha4HyT yHKUMOHWpoBaTe. Ha XKW byner
Ha KOpOTKOE BpemMs BbiBe[leHa 3acraska C
HOMEPOM BEPCUW NPOEKTa, KOTopas 3aTtem
CMEHWUTCH 4YWTAaeMbiMKM M3 MUKPOCXeMbl
PCF8563 aHa4eHnAMK BpEMEHW 1 aThl.

PeannaosaHHeiin B mogyne PCFB563
wr_rd.v KOHTpONAep 3anncK MHpopMaLmm

B Mukpocxemy PCFB563 m ee yreHna u3
aTOR MUkpocxembl PCFB563 wr rd B
HeoOxoanMon cTeneHn cobnopaer Tpe-
BosaHns cneuudmnaLan nHTepdenca
I’C. Npu obmene no IC NNINC scerpa
BeINONHAET PYyHKUMKM BEeaywero ycTtpon-
CTBA, FEHEepUPYIOWIErO TAKTOBbIW CUrHan
PCF8563 SCL Ha cBoém Bbixoae.,

B coorsercTteMn CO cneundwukauven -
HWU3KWA ypoBeHb Ha NuHKMK SCL ycTaHas-
NUBAIOT 3aNWCLIO HYNA B OAHOPA3PRAHBIA
perucTp ynpasnenus reg PCF8563 SCL,
a BLICOKWA YpPOBEHE — NEpeBooM 3TOW
NUHUK B BICOKOUMNENAHCHOE COCTORHKE.
Mockonsky Ha nuHmax SCL n SDA obasa-
TENLHO WMEKTCA BHELWHWEe, COeaMHRAID-
LLIME MX C NNIDCOM NUTaHA pe3ncTopsbl (R1
u R2 8 moayne Al), 310 NPUBOAMT K yCTa-
HOBKE Ha NMHWK BbICOKOro yposHa. leHe-
pauMa OQHOrQ NONOXUTENLHONO MMNYNLCA
Ha nuHuK SCL B KOHTpONNEepe BuIrN\aauT
NPUMEPHO Tak:

1: reg_PCF8563_5CL <= 0;
2: reg_PCFB563_5CL <= 1°
3: reg_PCF8563_SCL <= 0;
// ¥npasneHuWe CHHXpO-

J/ curhanosm IZ2C

assign PCFB563_SCL =
req_PCFB563_5CL;



// wacrora rnobansHOro cuHxpocuriana, ry

parameter GLOBAL_CLOCK = 50_000_000; Tabnuua 4 fﬂwavs
eqin

// CKOpOCTW nepepauu yepe3 UART #10; clk =

parameter UART_RATE_2400 = 2400; //2400 bur/c | end

parameter UART_RATE_4800 = 4B00; //4800 6uT/c lyf

parameter UART_RATE_9600 = 9600; //9600 bur/cC /

parameter UART_RATE_19200=19200; //19200 6umur/c initia

parameter UART_RATE_38400=38400;

S/ 3apaHMe HavaneHoro 3IHadYeHwA
// mHTepBana mexpy

reg [15:0] T = GLOBAL_CLOCK /

// 3apawme MuTepBana mexpy Oumtamm B DawmTe

ff DIP- negeunmanEnnMH

bwtame B bawnte
UART _RATE_2400;

end

U e o il i

' // mopenaposanme rnobanbHOro CHMHXPOCKrHana Tabnuua 5
~Clk:

/ uunenmqﬂaaﬂme Lﬂpﬂcd y{TpﬂPCTEﬂ

S /38400 bwr/cC begin
| #10_000: nrst = 0;
| #1_000_000: nrst = 1;

J/ mojenvpoBaHMe HaxXaTWA Ha Knaewwy

initia

// KOrAQ MMATUPYIOWMA HaxaTwe curHan

HaAXaTa Kknasdwa GO
(3amsikanpe K1_OUT_PLIZ v K4_IN_PLIZ)

KNOP_TEST_1 = 03
KNOP_TEST

1 = )

K1 OUT_PLIZ | KNOP_TEST_1;

e e e e L e e e e T e [P S SRt e

yepes 120 wmc

always @(* S/ KNOP_TEST_1l B8 HMIKOM YpPOBHE,
begin // HA BXOA KnNagwaTypsl nNepegaerTcs
case (dip[3:0]) // 3HaueHwe C BuXOAA KNaBuatTypsl,
4'b0111: begin // xak byaro
T <= GLOBAL_CLOCK / UART_RATE_4800; I'fi
end . begin
4'b1011: begin | #10_000_000 ;
I <= GLOBAL_CLOCK / UART_RATE_9600; . #50_000_000;
end | end
4'b1101: begin | always
T <= GLOBAL_CLOCK / UART_RATE_19200; begin
end | #100; K4_IN_PLIZ =
4°'b1110: begin ' und
T <= GLOBAL_CLOCK / UART_RATE_3B8400; /- R
end // OCTaHOBKa MOAenwpoBaHWA
default: begin \// noche crapra
T <= GLOBAL_CLOCK / UART_RATE_2400; initial
end begin
endcase #120_000_000 Sstop;
end end

BoamMOXHOCTE 3aTarMBaHWA CUHXPO-
cUrHana BefoMbiM YCTPOWCTBOM B KOMT-
ponnepe He npeaycMoTtpexa. lNpeanona-
raetca, 4To mukpocxema PCFB563 He 3a-
TRArMBaeT CuHxpocurHan. Kpome Toro, 4ac-
ToTa cuHxpocurHana SCL swibpana pasHomn
167 kl'y, 4TO 3aBEA0OMO MEHbLUE ee Aonyc-
TUMOro gna mukpocxemel PCF8563 3Have-
HuA 400 klu.

Nwuua PCFB8563 SDA onwucana B npo-
ekte [UIMC kak peyxHanpagneHHas
(inout). Ons nepena4u No HeMn OAHOIO
ABOWYHOrO paspaga vcnons3oBaHa npu-
MEPHO Takas A3biKOBaA KOHCTPYKUMA:

// Nepepaya oaHoro gaapﬂna

// WORD_ADOR_WRITE([7]

1: reg_PCF8563_SDA <=

(WORD_ADDR_WRITE[7])

¢ (1°'bz) : O;

2: reg_PCF8563_SCL <= 1'bz;
reg_PCFB8563_5CL <= 0;

ff ynpaenesve nvHwed SDA

assign PCFB563_5SDA =

reg_PCF8563_5SDA;

Ecnu nepepasaembiin pa3paa vmeer
3HaqeHne 1, nuHma SDA nepeBoaMTCA B Bbi-
COKOMMMNENAHCHOE COCTOSHME, W YpOBEHb
Ha HEW CTAaHOBWUTCA BbiCOkMM Gnaropaps
BHEWHeMY pe3ucTtopy. Ecnm 3nayeHwe
nepenasaemoro paspaaa 0, Ha nuann SDA
YCTAHABNMBABGTCA HW3KWA ypoBeHb. MNocne
aATOro reHepupyeTca ogaumH nmnynsc SCL.

Ana npuéma ¢ nmHaum SDA ogHoro pas-
pAaa NCNoNL3yeTCA NPUMEPHO Takan A3bi-
KOBaA KOHCTPYKLWA!

// NpouywTate pa3ipaj c

// nwHew SDA B perwcTp

J// reg_PCFB8563_read_data_1[6]

1: reg_PCFB563_sSCL <= 1'bz;

2: begin

reg_PCF8563_SCL <= 0;

reg_PCFB8563_read_data_1[6]

<= PCFBS563_SDA;

end

3: begin end // Nay3a

Peanu3osanHbeiin B Mogyne UART byte
tx.v xoHTpOonnep nepepa4n Hanta UART
byte tx obecne4vusaer noanepxky Gopma-

Ta NnocneposarensHon nepegaun 8-N-1 —

B baiTe soceMb MHPOPMALWMOHHBIX pa3ps-
noe 6e3 KOHTPONA YETHOCTK U OAMH CTONO-
Buii pa3pan. Konwtponnep obecnedyveBaer
TONLKO Nepenadvy, NpUém B HEM HEe peanu-
3osaH. Beibop ckopocTH nepena4v c no-
Mouwlso DIP-nepeknioyarenen peanm3aoeaH
A3LIKOBOW KOHCTPYKUMEW, NOKa3aHHOW B
Tabn. 4.

Mopaenuposanue npoekrta NJINC
Ha fa3bike Verilog HDL

Paboty npoekta CLOCK_PCF8563_
VERILOG aetop mopenupoBan 8 cpepe
ModelSim ALTERA STARTER EDITION
10.1d. OnA atoro Gein co3pad dann Tec-
Toebix Bo3penctemin CLOCK PCF8563_
VERILOG.vt — Tak HasbiBaemblin TECTDAIHY
(Test Bench). McnonHaemblin ko TecTbHaH-
4a B X0Oe MOoAenupoBaHMA aBTop penak-
TApOBan B 3aBMCMMOCTWU OT TOro, Kakue
KOHKpeTHO curHansl NMNMWUC Heobxogmumo
Heino mopenuposarts M Habnwpats. Ucnon-
HREeMBIA KOO TecTDAaH4a, nNpeaHA3HAYEeH-
HBIM ANA MOAENWMPOBAHWA BXOAHLIX KU Ha-
HMOAEHWA BbIXOOHBLIX CUIHANOB KOHTPON-
nepa knasmatypbl A2, nokasaH 8 Tabn. 5
B danne 3apnaH wHTEpBan MoAenMpoea-
HuA 120 Mmc.

KnaswaTypa COCTOMT U3 YeThIPEX ropw-
J0HTANBHBIX U YEeThIPEX BEePTUKANbHLIX CO-
EOMHUTENBHBIX NUHWIA, HA NEepeceYeHnAx
KOTOPbLIX HAX0AATCH Knasmwm SW1—SW16.
fopU30oHTaNBHbIE NMHKUK COEANHEHBI C BBIXO-
namu NMJUC, koTopeiM B NpOeKTe Npuceoe-
He! imena KO OUT _PLIZ, K1_OUT _PUZ, K2 _
OUT PLIZ, K3 OUT PLIZ. BepTtukanbHbie
NUHWK CoeanHenbl ¢ Bxoaamu NMNINC, nme-
owrmn uveda K4 IN PLIZ, K5 IN_PLIZ,
K6 IN_PLIZ, K7_IN_PLIZ. MNpwu paGote MNJINC
C 3arpyxeHHon KoHpUrypaumwen Ha nMHuAax
KO OUT_PLIZ—K3 OUT_PLIZ noouepéa-
HO UMKNU4ECKW YCTAaHABNMBAETCA HW3KWA
NOrM4ecKknin ypoBeHb HanpaxeHns. Bxoaw
K4 IN PLIZ— K7 IN PLIZ suyTpu NJIMC co-
edMHEeHb! C MNICOM NMTaHWA Pe3nCTopaMm.
Mpr OTNYLWEHHBLIX Knasuluax Nnoru4eckmin
YPOBEHb HANPAXEHWA HA HNX BBICOKKWIA,

Ecnn xakan-nnbo w3 knasmw Haxara,
BO BPEMA EE yASpPXaHWA CUrHan ¢ oAHoro
nu3 eoixogoe MNMNMIWUC nonapét Ha OQMH M3
BXOO08. ITOT CUrHan npencrasnser co-
OOl He NOCTOAHHBIA HU3KWA YPOBEHb, a
navyky WMNyNeCoB 3TOro yposHa, KoutTpon-
nep knaswarypol, O6HAPYXUB Haxatue,
npeobpasyer Nnayvky B efMHCTBEHHLIA UM-
NYNLC BLICOKOro YPOBHA ANUTENBHOCTHLIO,
paBHON ONMTenbHOCTKM Na4ku. B npoekte
ANA Kaxaohn W3 Knasuw 3TOT MMNYNLC
nmeetr ceoe wuma: AKTIV_KLAV_ 0 reg,
AKTIV KLAV 1 reg, AKTIV_KLAV 2 reg, ...
AKTIV_KLAV P reg. Mo wapacrawouiemy
nepenaay aToro AMMHHOIO UMNYNLCA KOH-
Tponnep GOpMUpYeT KOPOTKMA MMNYNbLC
BbICOKOro YPOBHA ANWUTENBHOCTED B OOWH
neprnoa cuHxpocurHana. [na kaxnon ma
KNasWil 3TOT UMNYNbLC TakxXe WMeeT CBOe
umva:  imp KLAV 0, imp KLAV 1,
imp_KLAV P. 9t npeocbpa3soBaHna He-
o6xoamMmel, 4TODLI oBEeCNeYnTsL AansHen-
Wy 06paboTKy HAXATWIA HA KnasuLLK.

CuHxpoCcKrHan ona Knaswatypel, 3ana-
OWWA NepuoauyHocTe GopmMmUpoBaHNA
WMNYNBECOB HU3KOro NOrM4eckoro yposHs
Ha Bbixoaax KO OUT_PLUZ—K3_O0UT_PLIZ,
umveetr vactory 1 klu. 3T0T Xe curuan
MCNONBL30BAaH ONA O3BYYUBAHWUA HaXATWIA
Ha KNasuLLn.
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( )ﬁa C4ETYMKA OAMHAKOBLI W COBpaHb

no cxeme, naobpaxeéHHon Ha puc. 1.
Mx MUkpoKOHTponnepw pabortawT no
nporpaMmMme, NPUNOXEeHHOW K Ccrartee.
YsenuuyeHne peaynsrara cyéra (umcna,
BEIBOAMMOrO Ha CREeTOAMOAHEIE CeMMK-
aneMeHTHble nHamkatopsl HG1—HGS5) Ha
eAMHULY NPONCXOANT NPU Kaxaom nepe-
X0[e BXOAHOro CurHana, NnoaaHHoro Ha
KOHTAKT 2 pa3veéma XP2, ¢ BLICOKOro
NOTUYECKOro YyposHA Ha HKM3kMK., OgHako
NOrMYEeCcKWin YypOoOBEHb HANPAXEeHWA Ha
KOHTakTe 3 atoro pasweéma npu 3Tom
ponxeH BbiTb BbiICOKMM, COOTBETCTBEH-
HO, YMEHblueHWe pe3ynbrata c4erta Ha
efMHULY NPpoOUCXoaMT NpuU nepexone
YPOBHA CUrHana Ha KOHTakTe 3 C BbiCOKO-
FO HA HA3KWIA, a YPOBEHb HA KOHTaKTe 2 —
BbICOKMIA. JloObie apyrue kombuHauwmm
VPOBHE Ha BXOAAX U UX Nepenagos He
M3MEHRIOT cocToAHKe cueTtyuka. MNMepwog
NOBTOPEHWA CYETHLIX UMNYNLCOB — HE
MeHee 3 mc,

MpeaycmMmoTpeHo CpaBHeHWe TeKyulero
COOepXUMOro CYeTyumkKka C 3apadee 3a-
OJAHHOW yCTaBKOW. YCTAaHOBNEHHbIN NpM
MHULManuaaumn mukpokonTponnepa DD1
BLICOKMM YPOBEHb HANPAXEHWA Ha KOH-
TakTe 1 pasvéma XP2 OCTaércs Takum,
NOKa HAKONMNEHHOE& CYETYWKOM 4YWCNO
MeHblwe ycTaBku. Koraa coaepxumoe
CcYeTynka AOCTUraeT yctaskm mnum npesbl-
waer ee, ypoBeHb HanpaxXeHWs Ha KOH-
Takte 1 paswéma XP2 CTaHOBUTCA HK3-
KUM, Nbe3ouanyyartens HA1 nogaert npe-
PHIBACTLIM 3BYKOBOW CHUrHan, BKNKYaeTcA
ceetoguon HL2.2.

Cuétumnk umeer Tpu pexunma pabotel, 0
KOTOPbIX CUrHANW3WPYIOT CBETOAWOAbI:
HL1.1 — "Cuet”, HL1.2 — "YcTanoBka”,
HL2.1 — “Ycraeka™. B pexwme “Cuetr”
NPOMCXOOMT NPAMOIA 1 0OpaTHLIA CYEeT
MMNYNBLCOB, NOCTYNANLWWX HA pasbem
XP2. Yucno, HaAkONNEeHHOE CHYETYMKOM,
orobpaxaetca Ha wHaukatopax HG1
(crapwwia pasapan)—HGS (mnagwwn pas-
paa). B pexume "YctaHoBka®T B CHETHWMK
MOXeT ObiTe 3arpyxeHo moboe HavansHoe
3Ha4YeHue, OT KOTOPOro NOMAET AanbHen-
wwuin c4ét. B pexume "Ycraeka® 3apaw0Tt
JHa4YeHune, 0 QOCTUXEeHWH UK NpeBwilue-
HWW KOTOPOro coOgepXWuMbiM CYETYMKa
[OonxHbl ObiTe NO4AHBI CUrHanbl. B pexn-
max "YcraHoBka" m "YcraBka" CHETYMK He
pEarvpyeT HW Ha KAaKWe W3MEeHEeHWs COo-
CTOAHWA CHETHLIX BXOAO0B.

OcHOBOW CHYETYMKA CNYXWUT MWKPO-
koHTponnep DD1, TakroByw 4acToTy KO-
TOpPOro 3a0a€éT BHeWHWA KBaApUEeBbliA
pe3oxaTop ZQ1 #a 10 MIu. Nporpamma,
nHUUMannavpys MukpokoutTponnep DD1,
3anuceLiBaeT Bo BCe pa3psabl ero Nnopros
norvydeckMe eguHuUbl U 3anyckaer Cyer-
yuk B pexume "CuéTt”, noaTeepxaan 3To
BKNO4YeHWwemM ceetognona HL1.1.

AWHamMmu4eckan UHOWKaUWA OpraHu3o-
BaHa C NOMOLLLIO 3NEKTPOHHLIX KNKYen Ha
Tpanaucropax VT1—VTS, ynpasnaembix
curHanamu C Beixoaoe bydepHoro pe-
rucTpa DD2. 31ot xe perncrTp ynpaensaert
NbEIDINEKTPUHEBCKMM IBYKOUINyHaTenem
HA1 w ceetoawopHoin cbopkon HLZ2.
Ceetoanonamu cBbopkm HL1 ynpasnsoT
curHans ¢ eeixogos P3.0 n P3.1 mukpo-
koHTponnepa. Peanwctopel R1—R8B orpa-

HanbHole rpynnol Aveek. Mo apgpecam
J0H—34H xpaHuTCca Tekyuwlee conepxmu-
moe cuyetuymka. OHO BLIBOAWTCR Ha MHAOM-
KaTopb! B pexumax "Cuét” n "Ycranoska”,
Mo appecam 35H—39H xpanuTca 3Ha4e-
HWe yCTaBKu, BBIBOAWMOE Ha MHAWKATOPI
B pexume "Ycraeka”.

Kaxneiin 6ainT n3 ebibpaHHon dyHKUMO-
HanNLHOW rpPyNNel Nnognporpamma obpa-
6otk npepsiBaHui o1 Tammepa TFO
nocne nepexoavpoBk UMKNHWYEeCK BblBO-
ant B nopt P1 mukpokoHTponnepa. Oxa
HauuHaeT paboty c onpoca exonos P3.5 wm
P3.7. Ecnu Ha Bxon P3.5 nopaHo Hanps-
KEeHWEe HW3IKOro NOru4eckoro yYpoBHSA,
noanporpamMmma ycraHasnueaertr ¢nar
INKR, pa3spewans WHKpeMeHTWpOoBaTh
TeKyulee coaepxuMoe cyetuuka. Ecnwm
HanpaXxeHWwe HU3KOro ypoBHA NOAaHO Ha
exopn P3.7, nognporpamma yctaHasnuea-
et ¢nar DEKR, paspewas oexpemeHTu-
poBaTe 3ITO coaepxumoe. Ecnn mexay
ABYMA 3anpocamin NpepbiBaHva, cneayro-
WKWMIA C NEpUMOAOM 3 MC, Ha CHETHbIe
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Puc. 1

HUYMBAKT TOK 3INEMEHTOB MHAWMKATOPOB
HG1—HGS.

B namaTk AaHHbiX MMKPOKOHTPONNepa
no aapecam ¢ 30H no 39H opraHuaoBaH
bydep otobpaxeHus ANA AMHAMWUYECKON
uHaukaumn. OH pazbuT Ha age dyHKEULKWO-

BXOAbl NOCTYNWUT HECKONbLKO WMNYNLCOB,
BCE OHW, KPOME OHOrQ, COCYMTAHBI HEe
OyayT.

Jarem HavuMHAETCR ONpPOC COCTOAHWA
KHOMOK, NOAKNIOYEHHBIX K passémy XP1,
0BWwwit NPOBOA, KOTOPbLIX COBANHEH C KOH-



TakTom b 3aToro passema v ganee ¢ Bxo-
nom P3.4 mukpokoHTponnepa. Haxarue
Ha KHOMKY, COEAMHEHHYIO C KOHTaKTOM 1

oo HL2. Pene cpabatbiBalOT, Nepeknio-
yan kHonkn SB1—SB5 Ha BTOpPOM CHETYMK.
KOHTaKTel pene K4.1 BnoKupyT KHONKY

pasvéma, CABMraeT Ha OAWH pas-
pan sneso kod B peructpe R2
mukpokowTponnepa DD1 (ero
MCXOQHOE NOBOWHMHOE 3HaYeHue
00000001). 31O NIMEHRET PEXUM
paboTbl cCHETYMKA.

B pexumax "YcraHoBka® W
"Yeraeka® npu Haxartuvu Ha KHon-
KY, COBAMHEHHYID C KOHTAKTOM 2
paswema, byper ycraHosneH gnar
KNOPB, paspewanumi yeenmye-
HAE yCTaHaBnWBaemoro 3Have-
HWA. MpW HaxXatMKu Ha KHONKY,
COEAMHEHHYIO C ro KOHTaKToM 3,
akTuen3anpyetca dnar KNOPM,
pa3pewanumin yMeHbLUeHWE 3TO-
ro 3HaYeHUA.

Haxartnem Ha kHONKy, coenm-
HEHHYIO C KOHTakTOM 4 pa3beéma,
CABWralT Ha OAWH paspsa BNeso
koo B permctpe R3 MUKPOKOHT-

B cyeTynkax npuMeHeHbl MHOWKATOPSI
seneéHoro caevedns HDSP-F501, koto-
pble MOXHO 3aMeHUTe OPYrMMK CemMn-

ANEeMEeHTHbIMKW C OobBwmum
aHogom. Bmecto csero-

_ XS2 owoansix cbopok (ceeto-
LTS geix nonoc) KB-2300EW
o AOMNYCTUMO WCNONL30BaTh
| 5, APYrve U3 AByX UMK YeTsi-
pEex CBeTOAMOA0B MK eamn-

L3 HWYHBIE CBETOAWOALI, NO-

no6pas ux APKOCTL, uBeT

: CBEYEHWA W pa3Mmeps NoO

| 5 xenaHuwn. Pasvém XP1 —
' WF-10, XP2 — WF-4,

| B, B nynbte ynpasneHus

YyCTaHOBNEeHsl pene Ki1—

ponnepa (wcxoaHoe M[ABOWYHOE
aHayenmne 00000001), swibupan
paspraa ANR W3IMEHEHWS 3Ha4e-
HWA. [lpyW WHWUWANW3AUMK B
perucTp R3 3aHOCKMTCA ABOW4YHbLIN
kon 00000001,

B peaynetare Haxatua Ha
KHOMKY, COeOMHEHHYKD C KOHTakK-
TOM 5 pasbéma, nporpamMma
3aHOCWUT HYNK B AYENKKW NaMATH C
agpecamn 30H—34H, obuynsa
cyeTynk. Kpome TOro, oHa CHUMa-
eT conar 38yKOBOWA U CBETOBOW CMrHanuaa-
un BUDS1, yem seikniovaer ee.

Pernctp RO xpanut agpec A4eWlkwu
NamaATi, COOAEpXMUMOEe KOTOpPOW B Teky-
LWMIA MOMEHT BbIBOAUTCH HA MHAWKATOPLI.
McxonHoe 3HayYeHwe 3TOro agpeca B
pexumax "Cuyétr” un "Yeranoska” — 30H,
B pexume "Ycraska” — 35H. Yepe3a kax-
Able 3 MC OHO MHKPEMEHTUPYETCH M,
AOCTUIHYB KOHEYHOro 3Hauvenus (34H
unn 39H), Bo3BpawaeTCca K MCXOAHOMY.
Tak peanv3oeBaHa AWMHAMMWYECKAR WHAW-
Kauwn,

B oCHOBHOW nporpamme NpPoMcxoaaT
MHKPEMEHT W AIBKPEMEHT CYEeTYKnKa, ycTa-
HOBKa HOBOr0o WCXOOHOrO 3HaA4YeHWA W
yCcTaskn, CpaBHEeHWE TeKyULlero COCTORHWA
CYETYMKA C YCTABKOWN.

Mporpamma schet.asm AnA MUKpO-
koHTponnepa DD1 wanucaHa Ha A3bike
accembnepa u 3anumaeTt mewee kunobain-
Ta NamMmAT NPorpaMmMm MUKpPOKOHTpOnnepa.

Kak yxe Obino ormeyeHo, oboumum
CHETYMKAMW YNPABNAKDT AUCTAHUMOHHO C
AOMOLLbIO BbLIHOCHOrO nNynbTa, cxema
KOTOpOro uiobpaxexna Ha puc. 2. B Hém
yCTaHOBNeHbl kHonkm SB1—SB7 v ceeto-
awoasl HL1 v HL2. Pa3swemsl XP1 nepsoro
U BTOPOro CYETYWKOB COEOWHRIOT COOT-
BETCTBEHHO C pa3dvémamm XS1 n XS2
nyneTa.

Haxatnamm Ha kHonkw SB6 w SB7
nepexniovanT ¢ noMmouwsn pene K1—K3
kHonkn SB1—SB5 mexay nepesim 1 BTO-
peiM cuyéTynkamu. B HavanbHOM cocTOR-
HUK (NOCNe NoaaYn HanpRXeHus nura-
HUA ) 0OMOTKM pene obecTo4YeHsbl, NO3TOMY
KHONKW COeOWMHEeHbl CO CHET4YMKOM, noa-
KNIOMEHHBIM K padbemy XS1. KoHTaktamu
pene K4.1 skniovéen ceetoamoa HL1,

Haxatwe Ha xkHonky SB7 nopaer
HanpAXeHne Ha COoeAMHEHHLIE napan-
nensHo o6MOTKM BCex pene M Ha ceBeTto-
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SB7, KOTOpYO Tenepb MOXHO OTNYCTUTD.
Onn xe seikmoyaT ceetoamon HL1. Ins
nepesoga nyneta B UCXOAHOE COCTOAHUE
(NepekniuYyeHra ynpasneHus Ha nNepesii
CYETYMK) AOCTATOYHO HAXATE HA KHONKY
SB6.

KHonkn SB1—SB5 umeloT cnegyiowee
Ha3Ha4YeHne:

SB1 "P" — pubop pexuma paboTbl
cyeTymka no kpyry: "Cuer”, "Ycranoska”,
"Ycraska”. Cpa3y nocne nogayvm NUTaHus
oH paboTaert B pexume "Cuyet”,

SB2 "A" — B pexumax "YctaHoeka" w
"YcraBka® — yBenuuYeHWe Ha eauHUuy
aHa4YeHun BoibpaHHOro paspaaa MHawvka-
TOpa,

SB3 "v" — 8 pexumax "Ycranoska" w
"YcTaBka" — yYMEeHblUeHWEe 3Ha4YeHwus
BLIOpPaHHOro paspsaaa MHaAMKarTopa;

SB4 "B" — ewibop pa3praa ans wame-
HEHWA 3HAYEHWA B pexumax "Yctanoska”
M "Ycraeka”". B swbpannom paspape
Gyaer BKNKOMEHA AOECATUMHAR 3anATas
(anement H). lNocne nepeoro HaxaTws
oHa Dy[eT BKN4YeHa B cTapwem pa3paae
(vHamkaTop HGS), npu BTOpOM — B Cne-
AyOUWEM no CTaplwMHCTBY pa3spsae
(mHamkaTop HG4) » Tak ganee no Konbuy,

SB5 "C" — obHyneHue cHeéTymnka Hesa-
BMCUMO OT €ro Tekyuwero COCTOSHWA W
pexuma paborel., Haxarvwe Ha 3ty xe
KHOMKY NPUHYOWTENBHO BbIKMKO4aeT cse-
TOBYIO W 3BYKOBYIO CUrHANW3aUMI0 K yCTa-
HaBNWBaET NOrMYEeCcKK BLICOKWMIA YPOBEHb
HanNPsXeHWA Ha koHTakTe 1 pasvema XP2.

JTK onepaunKy BCerga BbiNONHAKTCA C
TEM CHETYMKOM, KOTOPLIN BuiDpaH KHoNka-
mu SBE n SB7.

B onucaHHbix YCTPOWCTBax WCNONL30-
BaHbl peanctope C2-33H-0.125, noaon-
ayT 1 niobble apyrue TaKkon Xe MOLWHOCTK,
Kepamuyeckme konpeHcaropel K10-17 w©
okcuaHbie KS0-35.

= K4 P3C60 wcnonuenus
110 / PC4.569.435-02. Mx MOXHO
A 3aMeHNTbe BOoNbWKMM  MNK
MEHbLLUMM (BNNOTHL A0 OAHO-
ro} YywcnoM pene apyroro
TMNa C HOMWHANBHLIM Ha-
s, npsxeHnem obmotkn 12 B,
. MMEWLWWX B CyYyMMe He
' MEHEE CeMW rpynn KoHTak-
TOB Ha nNepekniveHue.
KHonkm SB1—SB7 wmoryr
Gtk mobeimn Oes dukca-
umn, Pazweém XP1 —WF-3, a
X51, X52 — HU-10.
MuTaruwmwe HanpaxeHus
+5B »n +12 B nopawot Ha
pa3zsém XP1 nynera ynpas-
nedunn. lNoTpebnaembiil TOK
no uenwn:+5 B He npesbiwa-
et 600 MA npw ABYyX NOAKMOYEHHBIX CHET-
YMKax, a No uenw +12 B 3asUCKT OT Yvcna
W TUNa NPUMEHEHHbIX pene.

Ot pegakymn. [1porpaMmMa MAKDOKOHT-
poannepa ftp://Ap.
radio.ru/pub/2018/07 /schet.zip 1a Halem

FTP-cepsepe

MOAY/bHAS PEK/IAMA
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Mponaxa oNnToM KU B PO3HMLY B Na-
BUNbOHE 546 TK "MuWTUHCKMA paavo-
i peiHok". PaBboraem ¢ 9.00 ao 18.00 |
exenHesHo. Mo4yToBan n Kypbepckan
| pocTaeka. |
' Haw anpec: Mockga, lMaTHuukoe |
| wocce, 18, 3 ar,, nae. 546.
8-905-782-47-71
mat-roskin@rambler.ru
| www.s-10mitino.ru;
| www.s- 10mitino.narod.ru
125464, Mockea, ab. aw,. 39.
[
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" 'epMeHBOKC NUTaKT OT BHELWHero cra-

BUNMIMPOBAHHOrO MCTOYHWKA NOCTO-
AHHOro Hanpsxeuws +12...15 B, Hanpu-
Mep OT akkymynatopHon Gatapew. WH-
AMKATOP BKNKYEHWA NUTaHWea (CeeToamon
HL1) 8 warorosneHHom obpa3ue OTCyT-
creyer. NoTpebnaemsiil OT MCTOYHUKE TOK
npw paboTte Ha ronoBHbie TenedoOHbl —
50...70 mA. Tpn MCNONL3CBAHUKN BOCH-
MWOMHON OWHAMWYECKOWN rONOBKKM UCTOM-
HMK nonxed obecne4vBarte TOK HE MeHee
1 A, HanpsaxeHue nuTaHuMa BoiCOoKOYac-
TOTHOM 4acTu Tepmensokca (+9 B) nony-
YEHO C NOMOLLbID WHTEerpansHoro crtabu-
nu3atopa DA1. Ceetoauon HLZ2 npu pa-
boTe TepMEeHBOKCA CBETUTCHA 3eneéHbIM
LUBETOM, @ KOrga 3ByK BbiKMOYEH BbIKIO-
yarenem SAG — kKpacHsIM.

Pa3ném XS4, xak yxe Obin0 ckasaHo,
CNYXUT ONA NOAKNKNEHMA Q0NONHUTENb-
HelX TemOpoBbix moaynen. Ecnn takux
MOOYNeA HeT, Mexay KOHTakTamum 1 w»n 2
cneayeTr YCTAHOBWTE nNepembidky S2.
CuaTHe nepemMbidkn S1 OTKNKO4aeT Kadan
PErynMpoBKM rpoOMKOCTH KU Nepesoaur
mukpocxemy DAZ B pexum mMakcumanbHO-
ro ycunenus (eé sxon Vol coegmMHEH C
MCTOYHMKOM NUTAHWA BHYTPEHHWUM pe3n-
cTtopoMm). 310 ObIBAET NONE3HO nNpW
HAaCTPOWKE WHCTPYMEHTA.

Pasvém XS1 (cTtanpapTtHOe rHes3no
nUTaHKMA auameTpom 5,5/2,1 mm) npegHa-
JHaYeH AN NoAaYn HANPAXEHWA NUTaHUA.
Pasbem XS2 (rve3pno Ha Hnoxk DN-5BJ1
wnn OHU-Blr-10-5/16-P) — yHueepcans-
Hblil. Ha Hero moxHo nogaeaTe NUTAHWE K
C HEro Xe CHUMAaTh CUrHanbl 38yka (B TOM
YUCNe NoOAKNKYaTE BHELUHWIA MPOMKOroBO-
puTens) W ynpasneHwWs rPOMKOCTbIO.
Pa3vem XS3 (rHe3no pna ayavowTekepa
avameTpoMm 3,5 MM) CRYXWAT ANA noa-
KNKOYEeHWa ronoBHbIX TenedoHos.,

Moyt BCE petann TepmMedBokca pac-
NONOXEHbI HA NeYaTHOW nnaTte pasmepa-
MU 85x40 mm 13 DONBrMpPOBAHHOIO C
OAHOW CTOPOHLI CTEKNOTEKCTONWUTA, 4ep-
Tex KOTOpOW noka3daH Ha pumc. 6. Ha
NNaTe UMEKTCA HECKONLKD NPOBONOYHLIX
nepembivex. OHa pacc4vTaHa Ha yCTaHOB-
KY NOCTORAHHBLIX PE3UCTOPOB WM KOHAEHCA-
Topoe Tunopasmepa 1206 ans nosepx-
HOCTHOro moutaxa. Ho moryr BbiTe ycra-
HOBNEHLI KW KOMNOHEHTHI TUNopa3smepa
0806. OcTaneHbie nerann, KpoMe AWONO0B,
TpaH3aucTopos, Mukpocxemsl DD1 v apoc-
cens L3, MOHTMPYIOT B OTBepcTvA. B
OTBEPCTHUA ANA NPUCOEANHEHWNA BHELWHMX
uenen ycTaHoBNEeHb! WTLPKU OT pas3bLemMoB
PLS.

Kak n B [3], B ka4ecTBe KOHTYPHbIX Obi-
N UCNONB30BAHBI MUHMATIOPHBIE KATYLLKA
C OeppuTOBLIMWU MArHUTONPOBOLAMW B
dopme ravTenn, Ha KOTOpbieé CHapyxXw

OxoHuyarue.
Havano cm. B "Pagwo”, 2018, N2 6

e ol

HaBWHYeHa perynupoBoYHan Yawka. d He
CTan UCKaTbk roTOBLIE KaTyluKK, a Nepemo-
Tan w3Bne4YeéHHole ua craporo AM-npu-
eMHMKa. BCTpoeHHbie B HUX KOHAeHCAaTO-
Pel NPUWNAOCL OTNAATL UM aKKypaTHO
pPaspylmTs.

Katyweka L1 Bbeina warotoeneHa m3 ka-
TywkK ¢ mapkmposkon T790 15YD Mitsumi
M WHOYKTMBHOCTLIO, NepecTpavBaemon B

Katywka L2 6eina warotosBneHa wa
KaTywkn ¢ mapkupoekon 1791 142D
Mitsumi ¥ MHAYKTUBHOCTLID, NepecTpan-
Baemon B mHTepeane 560...900 melH. C
Heeé Toxe Obinn OTMOTaHbl 35 BUTKOB W
nony4YeH MHTEepBAan nepecTponkn
340...490 mklH, 4TO HemMHOro Bonblue,
yem y katywku L1, HO 3TO MOXHO CKOM-
NeHCUPOBATE YBENWYEHHEM EMKOCTU KOH-
nexcaropa C1.

Hpoccens L3 — mobon Tunopaamepa
1206 anAa NOBEPXHOCTHOrO MOHTaXa C
WHAOYKTUBHOCTBIO, YKA3aHHOW Ha CXeMe.

Katyweka L4 Owina narotoeneHa w3
KaTtylwkw ¢ wmapkvwposkon MI1710A,
MHOYKTUBHOCTE ee camon BonbWow
06BMOTKW NepecTpansanace B MHTEpRane
30...60 mMH. Ona nony4eHnsa wHTEpBana
nepecTpoiikn 2,7...5,5 MM+ e€ npuwnoce
nepemMoTars NONHOCTLID TEeM Xe NPOBOo-
nom. Beina wiameperna cobcTBeHHAas
pe30oHaHcHas 4YacTtoTa nNoNy4YMBLIENCH
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wHTepsane 560...900 mklN+. OTmartbiBa-
HUeMm 35 BUTKOB ObIN NONy4eH WHTEpBan
nepecTpoinkun 260...460 mklH.

katywkw L4. OHa okaszanack pasBHOW
1,45 My npy NONHOCTBID BbIBEPHYTOM
NOACTPOEYHMKE.



HamoTouHble AaHHbIe KaTyllek ceene-
Hbl B TaBnuuy.

Ecnn wvcnonb3oBats MarHUTONpPOBOA,
HEW3BECTHOrO TWUNa, HYXHO CHaYana Ha-
MOTaTe Ha Hero npobuylo OBMOTKY W
W3MEPUTE € MHAYKTUBHOCTL. JaTtem yaa-

Karywsa L1, L2 L4

BHyTpeHHHA gMamerp 34 (s
“raurenu”, mm

BuicoTa okHa "rawTenm”, 5 28
MM

AwuameTp nposBoga, Mm 0,08 0,06
Yucno suTKOB 135 240

nuTe NpobBuyww W HamoTate pabouyio
0BMOTKY C YUCNOM BUTKOB, OTNUYaLWMM-
CA OT Yucna BMTKOB NpOBHOW OOMOTKW B
KOpeHb KBa[lpaTHeIA pa3 M3 OTHOLUEHWA
WHAYKTUBHOCTEN Heobxoammon u npob-

280

KOHCTPYKUWMA TEepmeHBOKCa, pasme-
LeHWe Y3N0B B ero Kopnyce, a TaKkxe pa3s-
MEpPbl AHTEHH nNOKa3aHbl Ha pwuc. 7.
Kopnyc uHCTpyMeHTa Aonked beiTh An-
INEKTPUYECKUM (Hanpumep, haHepHbIM),
METANNWYeCcCKHe YacTu W 3INEeKTPOHHLIE
KOMMNOHEHTHI A0NXHB! ObiTh, NO BO3IMOX-
HOCTW, yaaneHsl ot aHtedH, Camu anTeH-
Hbl MOTYT ObiTe M3rOTOBNEHL! U3 NODLIX
MeTannu4yeckux Tpybok wnnu nNpyTkoB
Kpyrnoro cevyenuma. HerouHoCcTh ux pas-
MEPOB KOMMEHCUPYETCA LWWPOKUM WH-
TepBanom nepecTpoiku katywex L1, L2 »n
L4.

Ha nyTv NnpoBOAOB OT @HTEHH K nNeyar-
HOW NNaTte pacnonOXeHsl NepemMeHHbIe
koHpencartopel C2 n C24 ¢ wHTepsanom
NepecTpoOikKK B HECKONLKO nuWkodapan.
OHu camopensHee. H He cTtan nenons3o-
BATe rOTOBLIE KOHABHCATOPL!, Xenas
NPWBHECTW B KOHCTPYKUMIO Ayx “peTtpo”.
Kpome Toro, caenan wx nepecTtponky

AnOMUHWEBas »Kectkun nposog 1 8 'y
nnacruHa :
\ _~Cronka

NYyTW NPOBOAOB OT @HTEHH K NeYaTHOWn
nnarte, KOTopsle O0NXHbLI BbiTh KaK MOXHO
kopouye. MNoaBnxHbIe 3NeMEHThI NepPemMeH-
HbiX KOHAEHCATOPOB M UX NPUBOALI, eCNK
OHW MEeTanauYeckne, AONXHbLI OBbiTh
coefnHeHb! C 06WMM NPoBOAOM TEPMEH-
Bokca. 3Ito obecneyrT MUHUMW3IaUWID
NapasnTHeiX éMKOCTEern W UX HEeW3IMEeH-
HOCTb.

Ha aoHe kopnyca pacnonOxeHsl paldb-
émbl XS1, XS2 u y3en kpennesna CTONKK
(TpeHorn), Ha KOTOPOWN YCTaHABNWMBAKT
TepMeHBOKC. B kpbilke Kopnyca, Hanpo-
™MB Katywek L1, L2 w L4, npocsepnure
OTBEPCTUA NOL, PErynupoBO4HbIA MHCTPY-
MeHT. OHM NoTpebyTca NPpU HUHANBHON
HACTPOWKE TEepMEeHBOKCA C 3aKpuiTOn
BEPXHEW KPLILLUKOA.

Pacnonoxexnue ceeroamopa HL2 Ha
BEepxHen kpblwke 3aTpyaHMno OGbl eé
cHATME. MNo3ToOMY OH CMOHTUPOBAH BHYT-
pW KOpnyca, a B KpblLLUKY BKNEEH CBETO-

£ e ERe=n

%
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HOA obmoTkM. Hanpumep, ecnu Heobxo-
ANMO YBENUYMTE MHAYKTUBHOCTE B YeTbipe
pa3sa, HyXHO HamoTtate sasoe Gonbwe
BUTKOB.

MNepen naroToBNeHWEM NEYATHOW nNna-
Tel y6eauTecs B COBNAAEHUM OTBEPCTUA
ONRA BbIBOOOB KaTyLeK Ha nnaTte C pacno-
NOXEHWEM W Ha3Ha4YeHMeMm BbIBOOOB
MMEIOLLMXCA WNKW N3roTOBNEeHHLIX KaTy-
wek. Moxer noTpeboBaTtbCa KOppekKTH-
poska nnarb. [AnA npoBEpPKM KaTylWek
ncnons3ynte niobon MMErLWWACA name-
PUTENL MHAYKTUBHOCTH.

M3 oCTanbHbiX KOMNOHEHTOB NOAOWAYT
NpakTu4eckn niobsie COBPEeMEHHbIE TPaH-
INCTOPLI OBWEro NPUMEHEHWA C AoNYyC-
TUMbIM HANPsaXeHWeM KONNeKTOp—3MnT-
Tep He MeHbwe 30 B. UHTerpaneHei cTa-
Bunwaatop DA1 — manomowHbil Ha
+9 B. Ha nnate npegycMOTpeHO MecTo
ANA yCTaHoBKK ctabunusartopa He ToNb-
k0 B kopnyce TO-220 wnn TO-92, HOu B
KOpnyce OnA NOBEPXHOCTHOrO MOHTaXa
SOT-89. Hanpumep, L78LOSABUTR wnm
NJM78LO9A. Owo ob6oanaweno DAT',
O6patuTe BHUMAHME HA pPaA3INUYUA B
HOMEpax U pacnonoXeHW BbiBOAOB 3TUX
crabunnaaropoe. Kowpewcatops C1,
C3—C8 ponxHel ObiTb C MMHUMANBHBIM
TKE. Ouoast 1N4148 mMOXHO 3aMEHWTb
mobbiMKM MANOMOWHLIMK  UMNYNBCHBIMMK
o6LWero npuMeHeHus.

2

|
HL2 ‘

WA1

200

mMHoroobopoTtHon, 4to obnerdnno Ha-
CTPOWKY. EMKOCTE W3MEHSETCH NPWU BBE-
AeHWW NOABWXHOW 3a3eMNEHHOW MeTan-
nU4eckoi Nnnactutel MN-06pasHon Gopmbl
paamepamu 55x60x14 mm noa XKEcTkui
nNpoBoa AnameTpom 1 MM, COeaMHALLINA
aHTeHHy ¢ nnaton. OguH KOHeu npoeoaa
COeQMHEH C BBOAOM aHTEHHbI, & ApPYron
3akpennéd Ha OW3anexTpMYeckon onop-
HOW cToWke. Bo3nywHbiA 3a30p mexay
NPOBOAOM W NNACTUMHOW — OKONO 1 MM, a
pacnonoxeHve npoBoga "HAWCKOCOK™
NAET nNNaBHOE MW3IMEHEHWE EMKOCTW.
MNepernd nposopa, obpaayouwiero Heno-
neuxHyo obknaaky koHgencatopa C24,
obecneynBaetr HEMHOro BoNbWYID Em-
KOCTe U WHTEDPBaN €€ WM3MEeHEeHWs, 470
HeobxoaAMMO ANns ynpasneHWs rpom-
KOCTEIO,

MocTtynatensHoEe ABMXEHWE NNAcTWUHbI
obecneynBaer NpuBoa C XOAO0BbIM BWH-
Tom M4. Ero ock pacnonoxeHa Ha Takown
BbICOTE, 4TO OTOrHyTble BHW3 OOKOBWHbI
NOABUXHOW NNACTWHBI CKONMB3AT NO OHY
KOpnyca C HekOTOpbiMm TpeHmem. Bee paa-
MEpPbl — OPWUEHTUPOBOYHLIE, DTKNOHEHWA
KOMMNEHCHUPYIOTCH LWWUPOKUM WMHTEDPBANOM
NOACTPOWKN MHAYKTUBHOCTK KaTywek L1,
L2, L4 » BO3IMOXHOCTEIO noarnbate Npo-
BOJ-CTATOP.

Mpu ucnone3oBaHMKM KOHAEHCATOPOB
APYroin KOHCTPYKUWK pacnonaranmTe ux Ha

SAS =}p XS1 XS2
i =1 I.! 1 N
loacr XS3 Ro4 T N Moactp. HD,HD Kopnyca
POMKOCTM L L L < TOHA
GRGEGRY)

BOA-paccenBartens. MNnarta npukpenneHa
BUHTamMu M3 Kk metannuyeckmm peanbo-
BbiM BTYNKaM, BEKAEEHHLIM B AHO KOPNYy-
ca.

AHTEHHA BbICOTEI TOHA WA1 caenaHa
CLEMHOW, a aWTenHa rpomkoctn WAZ2
yCTaHOBNeHa Ha wapHupax. B kavecTee
MaTepMWana aHTeHH UCNoNbL30BaHaA Men-
Han Tpybka anameTtpom B mm. [depxa-
TENW aHTEeHH COrHyThl B BuAe 6ykeel [ 13
CTaneHOro npytka awametpom 6 mm.
OHu NPOXOART CKBO3b AEPEBAHHLIE
CTEHKW KOpNyCca v 3aPUKCUpPOBaHbl B HWX
3nokcuAHbIM kneem. OH cnyxuT aonon-
HATENbLHBIM  W30ONATOPOM  (TONWMWHA
Kkneesoro wea — oxkono 1 mm). Y1o0w
KNe A0 3aCThiBaHWA HEe BbiTekan wm3
LWBOB, B KA4YECTBE HANONHUTENA UCNONk-
3oBaHa meawumHckana sara. Ee ynobuo
HamMaTbiBaTek HA AETaNb, OAHOBPEMEHHO
HAHOCH Ha Heeé kneil. BeprukanbHas
4acTe Aepxarens aHteHHol WA1 ycra-
HOBNeHa nof yrnom 60°.

KOHCTPYKUWA y3Nna KpenneHnsa CTONKK
nonxHa obecnevnBath HAKNOH CTOPOMbBI
WHCTpyMeHTa, 0bpalleéHHOW K UCNONHK-
Teno, Ha 30° BHU3 M BLICTPYIO YCTAHOBKY
MHCTPYMEHTA Ha CTOWKY, HaQEXHYIO
pukcaumio Ha Heill n GBICTPOE CHATKHE.

POTOCHWMOK WHCTPYMEHTA CO CHATON
BEPXHER KPLIWKOAW NOokasad Ha puc. 8.
BcTpoexnHan guHamuueckan ronoexka BA1
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M BhikNoyaTens SAG B 3TOM 3K3eMnnape
oTCyTCTEYIOT. B ueHTpe kopnyca 0cTanocs
MECTO ANA pa3MelleHna AONONHWUTEeNb-
HbiX nnar. Bce opradel ynpaBnedHus, 3a
MCKNIDYEeHneM nepexmovarens SA1, Haxo-

. ARTCA Ha nepeaHen credke. HyxHo cka-

34Th, YTO WM3-3a HAKNOHA KOpNyca OHW
HanpasnNeéHbl HEMHOTO BHW3, 4T0, OOHAKO,

. He O4eHb yADOHO.

B kauyectee Buwiknw4atenen SA1—SA4
MCNONbL30BaHbl KHONKK (2K, M3 KOTOpbIX
yaanemsl NpyxuHel n GUKcaTtopsl, a Ha
WTOKW HACAXEHb! PYYKKU C YTONULEHWUAMM.
BoiTArnBaHue (B COCTOAHWE "BKNIOYEHO')

Puc. 8

W yTannusaHue py4ek obpatHo (B COCTOR-
HUE "BbIKNIDYEHO ) AENAKT UX NOXOXNMKA
Ha Nepexkn4YaTeny perMcTpoB OpraHa.

HanaxueaHuwe TepMeHBOKCA COCTOMT
M3 ABYX CTaauin — nposepku pabortocno-
coBHOCTH Y3NORB, B TOM 4MiCne npegencs
M3IMEHEHWA YacTOThl reHepaTopoB, U TOY-
HOWN HAcTpoWlkw. MNMoTtpebyoTcs ocumnno-
rpad v Wwyn K HEMYy C Manon BxOAHOW
EMKOCTbIO.

CHavana noacTpoOeYHMKaMmi KaTylex
L1 1 L2 Heobxoammo NoBUTLCA paseH-
CTBA YaCcTOThI FreHepaTopoR, a 3atem noj-
CTPOEYHMKOM KaTywku L4 HacTpouTh
PE30CHAHCHYD Uenk kadana rpoMKOCTH Ha
NONOBWMHY 3TOM 4acTOTel. 3arem norpe-

ByeTcR YyCTAHOBWTE NOACTPOEYHbIM pe-
auctopom R22 onTUMaNnNbHbLIA pPEeXKUM
paboThl AETEKTOPA TPOMKOCTM.

Mposepky paborocnocobHOCTH MOX-
HO NPOW3BOAWTE NO3ITANHO, NO MEpe
3aNoNHeHWs NeYaTHOW NNatel AETanAMK.
Mocne ycTaHOBKW MHTEerpansHoro crabu-
nu3atopa DA1 v CBR3AHHLIX C HUM KOH-
[AEeHCaTOopOB NOAANTE HA NNATY HanpaxXe-
HWe nutanmAa 12...15 B w npoeepsTe
Hanwyue Ha ebixoge crtabunuaartopa
HanpaxeHus +9 B oTHOCKUTENbHO 00LWEero
NPoBOAa. 3TO HANpAXeHWe He O0NXHO
M3MEHWTBCH U NOCNE YCTAHOBKW ABTanen

reHeparopos Ha TpaH3ucTopax VT1, VT2
M MuKpocxembl DD1.

MpoeepsTe GOpPMY BBIXOAHOrQ Ha-
NPAXEHWA FEHEPaTOpPoOB Ha pe3aucTopax
R6 w R7. Ona ponxHa Bwite 6Gnu3ka K
nokalaHHon Ha puc. 4,a. Camoe rnas-
HOoe, 06e ocumnnorpaMmel A0MNXKHL Ne-
pecekaTb ypoBeHe +4,5 B (nonosuny
HANPDAXEHWA MATAHWA MWKPOCXEMbI
DD1), a ux MmakCcmMmymMel NpesbLIlWLaTh aToT
YpPOBEHb, NO KpaiHern mepe, Ha 1 B. 3rto
obecne4ynT HaneXHYI0 paboTy CHETYUKOB
DD1.1 »w DD1.2. CpefHwih ypoOBeHb
OCUMNNOrpaMmM MOXHO CMECTUTE B HYX-
HYH CTOpOHY Noabopkon peanctopos R3
u R4,

Ecnn Cc ypoOBHAMWU BCE HOPMANLHO,
npoeepsTe paboTty CYETYUMKOB-AENUTE-
nen. Ha Bcex ux Beixonax (BeBonax 3—6
M 11—14) ponxHe! NPUCYTCTBOBaTE NPSA-
MOYrOfbHLIE WMNYNLCbI  aAMNNUTYA0R
okono 9 B.

Yactota mMmnyneCoB Ha sBbiBoae 11
mukpocxemol DD1 ponxHa perynupo-
BATLCA NOACTPOEYHMKOM KaTywku L1 B
npepenax 670...810 klNu. Ha eé xe BiBO-
ne 3 4acrorta ponxHa OblTek HEMHOro
Boitwe — 870...1100 klNy (ee perynupywoT
NOACTPOEYHWMKOM KaTywkn L2). 310 cBa-
3aH0 C OTCcyTCcTBMEM aHTeHHsr WAT,

[Mocne noaknw4YeHWa aHTeHHb MHTepBa-
Nbl NEPECTPONKKM 4acToThl ABYX redepa-
TOpPOB, eCNK He CPaBHAKTCH, TO, NO Kpan-
HEeW Mepe, NepexKporTCs.

Ha cneaywouem 3tane NpPoBepsiOT
paboty cmecutens. BMECTO aHTEHHb
WA1 n kongencatopa C2 nogkniounTe mx
IKBMBANEHT — KOHOEHCATOP EMKOCTbIO
9...10 n®. [ins aTOro Ha NeYaTHOW nNnare
npeaycMoTpeHbl KOHTAKTHBIE NNOLWLAAKK,
obo3Ha4eHHble C' 1 C”. Nocne ycTaHoBKM
neranen CMecuTenst HyXHO, BPEMEHHO
YCTAHOBMEB NEepemMbi4Ky BMECTO OAHOro u3
Buiknioyatenein SA2—SA4, nonbiTatbCA
noacTpoeyHukamm katywexk L1 v L2 cpae-
HATbL 4YacTOTekl reHepartopoe, 4T00bI



NOCcTUYL BueHnin, BNU3KMX K HYNEeBbIM.
KoOHTpOnNMpynTE WX Ha KOHOEHCcAaTope
C17.

BueHua ¢ wacroton Haxe 10 'u "non-
MaTk" AOBONBHO TPYAHO WM3-33a OCTPOW
HacTponkn. Ecnu gaxe B kpalHux nono-
XeHnax moboro M3 nNoACTPOEYHUKOB
yactora GMeHMA He NOXOAWT N0 HYNSs,
MaMeHuTe éMKOoCTb koHgewcatopa C1 B
TY WIN WHYID CTOpOHY. Ha ne4YaTtHOn
nnare NpeaycMoTpeHo MecTo ANnA ycrta-
HOBKW napannensHO eMy KOHAEeHcaTopa
C1'. ®opma 3BykOBbiX KOnebaHuh Aonx-
Ha nNpuBNUIUTenbHO COOTBETCTBOBATHL
noKka3aHHoOW Ha pwc. 4,6—puc. 4,r. Oc-
uunnorpaMmsl ByayT HEMHOMO PpasMbiThl-
MW KM3-3a OCTATKOB BbICOKOYACTOTHbIX
cocTasnsowmx. Ha exoae MUKpOCXeMbl
DA2 atu ocTatkm nNoaasnaeT uenb
R26C20.

Hdanee nposepbTe kaHan ynpasneHun
rpoMkocTeiO. Noakn4mMe BMECTO aHTeH-
Hblt WAZ u konpencaropa C24 wx akBuBa-

NeHT —  KOHAEHCATOP EeMKOCTbIO
15...17 n®, nonwiTanTece AO0BUTHCA
pe3oHaHca kKOoHTypa, 06pa3oBaHHOro

ATUM KOHAEHCATOPOM W KaTywkow L4,
Wyn-genntens ocuwnnorpadga noa-
KMOYUTE K TOYKE COedWHEeHWA KaTyLUKW C
koHaencatopom C19 m awogamu VD2,
VD3. MNoactpoe4yHUKOM 3TOW KATYLIKK
NOBEATECH MAKCUMYMa HANPAXEHWA.

Ecnin pe3aoHaHCa HaWTM He yAaaeTtcs,
nonpobyiTe NOACTPOEYHWMKOM KaTyLUKH
L1 HeMHOro wameHwTb 4actoty. MoxHO
M3AMEHWTE M EMKOCTb 3KBMBANEHTHOro
KOHAeHCATOpa, HO 3TO 3HA4YWT, 4TO Ka-
Tywky L4 npuaétca nepemartbiBarte. Ho
HE NaHWUKYATEe padHblUe BpeMmeHW, C noa-
KNOYEHHOW aHTEeHHOW BCe, BO3MOXHO,
3apaboraer HopmansHo. [ins poctuxe-
HWA pe30HaHCa MOXHO BNOCNenCTBWK
M3IMEHWUTE M PA3MepPbl aHTEHHbI.

Hahas peaoHadc v yCcTaHOBMB NOA-
CTpOeYHbln peanctop R22 B nonoxeHue
MAKCUMANBHOr0 CONPOTUBNEHWA, NPO-
BEpbTE HanNpAXeHWe Ha KOoHAeHcaTope
C27. Ono ponxHo ObiTb Okono +11 B
(NOYTW PaBHO HANPAXEHWKD NUTAHWUA).
YMeHslan conpoTUBneHne noacTpoey-
HOrO pe3ncTopa, HanguTe ToYKy, rae aTo
HanpaxeHue HaYMmHaeT YMEeHblWAaTLCH.
Ecnw Tenepe cnerka paccTpouTb KOHTYP,
HanNpsXeHWe Ha KoHOeHcaTope A0MNXHO
YNacTh A0 HYNA.

Ocraercs npoeepute pabotry Mmukpo-
cxembl DAZ2. Be3 curHana oHa He OonxHa
HarpesaTbCsa, @ NOCTORHHOE HanpsXeHue
Ha BeiBOAE 8 nONXKHO BLITe paBHO NoONo-
BAHE HanpaxXeHusa nutanua. JInHua Ha
akpaHe ocumnnorpada npu HabnwaeHun
BbIXOOQHOMO HanpaxeHus aonxHa ObiTb
"YyuCcTOW®, 4TO cBwaeTenscTeyetr o0b
OTCYTCTBMM CaMoBOo3DyxaeHUs.

Teneps MOXHO OUEBHWTL KA4YeCTBO 3BY-
4aHUA, YCTAaHOBWEB Nepemebidkn S1, S2 u
YCTAHOBWEB ABWXKOK NEPEMEHHOr0 pe3wvc-
Topa R24 B BepxHee (N0 cxeMe) Nonoxe-
HWe, COOTBETCTBYIOWEE MAKCMManNbHOW
rpomkocTi. He 3abyabte v npo nepe-
MbIYKY BMECTO OAHOMO W3 BbiKNKO4YaTe-
nein SA2—SA4. lNoaHeceHWe pPyYEW K
anTeHHe WA1 mogenvpyloT BBOpayunea-
HWEeM NOACTPOeYHMKa kaTywkw L2, a k
antenHe WAZ2 — noacrpoevHuka L4,

MamepbTe yacTtoty Ha BeiBoae 11 Muk-
pocxembl DD1 v ymHOXbTE €€ HA ABa —
ato Byper wactora o6pa3uoBoro reHepa-
TOpa Ha TpaH3aucTope VT1, 3anumwuTe ee

roe-Hubyab HA BHYTPEHHEW CTeHKe KOop-
nyca MHCTPYMEeHTa,

ToyHas HaACTpOWKa NOBTOPSET, no
CYTW, MaHUNYNAUKMK C kaTywkamu L1, L2,
L4 v ¢ noacTpoeYHbiM pesncTopom R22,
OnNWUCcaHHblie Buiwe. Ho neuyatHas nnarta
nonxHa BeiTe yCTAaHOBNEHA B KOPNYC, U K
HEW NOAKNIDYEHBI AHTEHHSI,

MNonHocTew cobDepuTe WMHCTPYMEHT,
yctaHoBute ero B paboyee nonoxeHue
(Ha cTonky) n oceoboaAnTE NPOCTPAHCTBO
B paguyce OKOno MeTpa BOKPYr aHTeHH.
YcTtaHoBUTE NOABMXHBIE NMNACTUHBI KOH-
AeHcaropoe nepemeHHon emrkocTn C2 m
C24 B cpeaHwe nonoxeHus. Takue, B
KOTOPBIX NNACTUHBI HANONOBWHY NOKPbI-
BAOT NPOXOAAWME HAL HUMKA NpoBoAa.
CHavana nonpobyiiTe HaCTPOUTL MHCTPY-
MeHT De3 BepxHen KpbILKKX,

YacToTel, M3MEpEeHHbLIE Ha BbiBOgax 3
M 11 mukpocxems DD1, ponxHbl BbiTh
Bnuakn, [loBUTLCA HYNEBbLIX BUeHMn MOX-
HO Ha cnyx. He 3abyabTe TONLKO CHATL
nepemblyky S1, 41066l NPUHYAWTENBHO
OTKPbLITE KaHan ynpasneHns rpoOMKOCTLIO.
Kpome TOro, cneayer 3aMKHYTe OAWUH W3
Beiknoyarenein SAZ2—SA4 n yCTaHoBUTL
nepeMeHHbiM pe3anctopom R24 makcwu-
Mym rpomkoctu. MNepexknwoyarens SAS
aonxeH DLITE B BEPXHEM NO CXEeME NoNo-
xeHun. Nocne atoro pobenTecs HyneebIx
BueHwnin noacTpoeyHmnkamn katywexk L1 m
L2. Ecnku a0 3TOro kasHan rpoMkocTy Obin
HacTpoeH, TO BOCNONb3YyATECH nNoAa-
CTPOEYHMKOM KaTywukm L2,

KaHan rpoMKOCTM TakKke MOXHO Ha-
CTPOWUTL Ha cnyx. BepHys Ha MeCTO nepe-
MbIdKY S1, NOACTPOEYHWKOM KaTywku L4
HanauTe nNo MaKCUMYMY [pPOMKOCTH
pe3oHaHc uenu anteHHsl WAZ npu oTtee-
NEHHOW OT Hee pyke. Ha ynobcTeo npoBee-
OeHUA 3TON Npouenypbl CUNbHO BRURET
noacTpoedYHslin peanctop R22. Mpwu ero
HyNeBOM BBEAEHHOM CONPOTWUBNEHWW
HMYEro CneilwHO He Byaer, a NPW MakcK-
ManbHOM COMNPOTUBNEHWKW NONOXEHWE
NUKA FPOMKOCTW CTAHET HEONPEABNEHHO-
PasmbiTeiM, NOCKONBLKY AETEKTOP MNPOMKO-
CTWU BOWAOET B HackILWEHWe,

MoaToMy HAYMHATE HYXHO C yMEpeH-
HOro 3Ha4YeHWA BBEOEHHOro CoNpoTUBNEe-
HWA. Halns pesoHadc, cnegyer ysennmym-
BaATb CONPOTUMBNEHME NOACTPOEYHOro
pe3vnctopa R22 oo tex nop, noka rpom-
KOCTb He nepecrtaHer pactu. [anee ybe-
AUTECH, 4TO NPUBNKMXEHUE PYKU K aHTEH-
He WA2 ymeHbluaeT rpoMKOCTb A0 HyNS.

Hebonbwwe eapuauvy TrpoOMKOCTHU
ny4ylse 3aMeTHbl Ha 3KkpaHe ocuwnnorpa-
c¢da. Ewe ynobHee k nepemuiuke S1 nop-
KNunTe BonstmeTp. MNpu npasunsHOR
HacTpoOWke ero NoKasaHws B OTCYTCTBMe
PYKW OO0MXKHbI HEMHOMO HE A0OX0AWTbL A0
HANPRXEHWA MNUTAHWA W CHUXATbLCH 00
HYN$ NPU NOAHECEHWUW PYKW K AHTEHHE.

Ecnn noacrtpoevHmk  katywkw L4
OOWEN A0 DOHOro M3 KpanHux nonoxe-
HUW, a8 pe30HaHC elWwe He AOCTUIHYT,
MOXHO W3MEeHWTL 4actoTty 06pasuosoro
reHeparTopa NOACTPOEYHWKOM KaTylkwn
L1, HO nocne 3Toro NPUWAETCA 3aHOBO
nobueateCA Hynesbix GueHwnid noAa-
CTpOoeYyHnKoM kaTywkw L2, Takas B3au-
MOCBR3b perynMpoBok — nnara 3a ynpo-
weHme cxemol. B uenom HyxHO cTpe-
MUTBCA K "BblBEPHYTBIM" NONOXEHUAM
NOACTPOEYHUKOB, NOCKONbLKY B 3TOM Cny-
vyae Bypner obecnevyeHa HaAUNY4LWLaR TEM-
neparypHas crabuneHOCTL KaTywexk,

NMockoneky 6onewoe BNWAHKWE Ha paboTty
TEPMEHBOKCA OKa3bIBAET NONOXKEHNE pPYK
W PEryNUPOBOYHOrDo WHCTPYMEHTE, Onn-
CaHHbIE NPOUECCH HOCAT UTEPaLUVMOHHLIA
xapakrep.

B 3aseplweHWe HanaxuweaHwA cnenyet
npoeepuTe paboTy KOHAEHCATOPORB Nepe-
MeHHon émkocTn C2 n C24. Nepswiid non-
KEH COABUraTh NONOXEHWE TOYKW HYNEBbIX
BUEHWA, BTOPON — TOMKY MakCUMManbHON
rPOMKOCTHM, NO3BONARA YCTAHOBWUTL €€ Ha
BoicOoTe 20...40 CM OT aHTEHHBbI,

UTak, NnonbiTKa ynpocTuTb U YNYHYLWINTE
TEPMEHBOKC OkKasanace ycnewdHown, B
HEM yNnpasaHeéH reHeparop KaHana rpom-
KOCTH., KaTtyluku MHAOYKTUBHOCTH WMET
MEHbLUEEe YWCNO BWTKOB, YTO CHUXaer
TPYAOEMKOCTE WX W3roTOBNEeHWA, a vy
KaTywK1 kaHana rpoMkoCcTi OTCYTCTBYeT
nononHuTensHas obmortka. MNoaHOCTLIO
YyCTpaHeHbl HerapMOHW4YHbIE NPU3BYKMW.
NMpukoOCHOBEHWME K AHTEHHE FPOMKOCTH
HE CO03aaeT nNoOCTOPOHHUX 3BYKOB.
My3abikanbHbll AMANA30H WHCTPYMEHTAa
pacwuvpeH NnpuMeHeHHem Nepeknyare-
nein peructpos. KomBuHupya nonoxe-
HWUA 3TUX NePeKMnYaTengn, MOXHO nony-
4aTk HOBble Tembpbl, Mukpocxema
AN5265 ycnewHo “Bnucanacs’ 8 3BYKO-
BOW TpakT.

BmecTe ¢ TeM MMEKOTCA W HEAOCTarT-
K. He o4eHb 3amMeTHbil Ha npakTuke
NOBLILWEHHLIA TEMNEepaTypHull Apeid
CBRA3aH C Mcnonb3osaHuwem GeppuToBbLIX
MarHMTONPOBOAOB. HO CO 3HA4YMTENBHEIM
yMEHbLUeHWeM NOTpebHOW MHAYKTUBHO-
CTWU KaTylwek NOABKMNAECE BO3IMOXHOCTH
aenate nx be3 MmarHmTONpPOBOAOS.

BOnelwan HeNMHEWHOCTE MYy3blKanb-
HOW Wkansl BONW3KM aHTeHHbl — HepocTa-
TOK, MPUCYLLWIA BCEM TepMmeHBokcam bes
nuHeapuayrowen karywkw. lNepeknwoya-
Tens perucTpoB no3sonAer wmibexartb
urpel Ha atom ydactke. MNMpwu Heobxogwm-
MOCTW FEHepaTop KaHana TOHa MOXHO
nepeaenate W NOA NAHEAPWIYIOLWLYIO
KaTyLLKY.

HeycTpaHumaa EMKOCTHaA CBA3b
MeX Ay aHTeHHaMK NPUBOAMT K BueHuam
B kaHane rpoMkKOCTW, KOTOpbIe TPYAHO
OTPUNLTPOBATE U3-33 TOrQ, 4TO UX 4acTo-
Ta NEXWUT B CNLILLMMOM AWanasoHe, Aoxo-
aa no wedpassyka. M xora amnnutyna
3TUx BMeHWin HEBENWKA, a YyacToTa rapmo-
HW4eCKKn CBRA3dHa C OCHOBHbLIM TOHOM,
OHW BHOCAT CBOW, XOTb U cnabwi, Bknan B
OKpacky 3eyka.

Bcem TepMeHBOKCaM, DaxXe Tem, Yy
KOTOpbIX CBA3bL MEXAY reHeparopamwu
MCKYCCTEEHHO yBenw4YyeHa, CBOWCTBEHEeH
"MEpTtenin” Tembp, koTOpbin OLICTPO
Hapnoenaet. OXMBUTE 3BYK HA WCNONHK-
TenbCKOM YyPOBHE NOMOraeT uCnonb3oea-
HWEe TexXHMKW BuOpaTo, HO nyYWwW
pe3ayneTat AOCTUraeTcs noaknioYeHrnem
BHEWHKUX cneuaddexktoes (pesepbepa-
UMK, NpMAOaHWK  3BYKY OWHAMW4eCKW
M3MEHAEMbIX BOKaNbHbLIX CBOWUCTB U Np.).
Ans npeoaoneHwa aToro HepocTatka B
paccMaTpMBaeMoOn KOHCTPYKUMKM npe-
AYCMOTPEH pasbem Ana NoOoKNKYEeHWs
NONONHUTENbHbIX MOAYNERA,

Or pegaxymn. Dann nevarHon nNnarsl 8
gopmare Sprint Layout 6.0 nmeeTcs no aqpe-

cy ftp://ftp.radio.ru/pub/2018/07 /paradox.
zip Ha Hawem FTP-cepaepe,
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HALUA KOHCYJIbTALUSA

KWPU4YEHKO B. YcoseplwieHcTBO-
BaHHblin normyeckmin TT/l-npobuuk. —
Paowo, 1999, N2 9, c. 26, 27.

MNevyaTHas nnarta.

YepTéx ne4atHOW nNnatel yCTpPOWCTBA
Kpome

W pacnonoxeHuwe 3INemMeHTOB,

MOHTaxXa B OTBepCTUA. BCe pe3ncTopsl,
kpome R4, R5, R17—R22, MOHTUPYIOT
nepneHavnkynapHo nnate. KosHaelca-
Topel C2—C4 — kepamuyeckue, Hanpw-
mep, K10-176, KM5, KM6, nnn umnopt-
Hble. B uene nuranua +5 B ycranoeneH
AONONHATENBbHBIA KEPpaMW4YeCKWMIA KOH-
pencatop C8 eéemkoctewo 0,1 mkd.

Haw yuTaTens CuHernpés A.
(r. Canxt-lNerepbypr) paspaboran sapm-
aHT nekaTHon nnartel Nnpobuuka 6e3 npo-
BONOYHBIX NEPEMBIMEK C ABYXCTOPOHHUM
PAcnNoONOXeHWeM AOOPOXEK neYaTHbixX
NPOBOAHUKOB. YepTtex ero Bapwadrta
nnatel B opmare Sprint LayQOut 6.0 nme-
erca no appecy ftp://ftp.radio.ru/
pub/2018/07/probnik.zip Ha Hawem
FTP-cepeepe.

OBPATHTE BHHMAHHWE
AdEMBAHOB A. Axyctu-

I wveckas cucrema “SEVINA"
(VERNA 50A-003). — Pagwo,
2‘“’5, H!E, :i ?_1 'l-

0 wHpHHEe OKHa noag
BY-ronosky.

Ha vyeprexe AC (puc. 3 B
crarbe) HenpasuiaLHO yka3la-
y Ha wupuHa okHa noa BY-ro-

nosky VISATON — 82 mwm.

LinpwHa okHa AonxHa ObiTh

62 mMm.
DUJTATOB K. Crepeosa-
nNUChs C BCEHanpaseHHbIMH
A 1 mukpogponamu. — Pagwmo,
o B8 |o| [olgor 160 2018, N2 4, c. 10—14.
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CYMTaHa Ha YCTAHOBKY 3NEMeHTOB Ans - DR-05 0.2 ;

K YMTATENSM

Pepakums W asToOpbl KOHCYNLTU-
PYIOT TONBKO NO craream, onybnu-
KOBaHHbLIM B XypHane "Pagwo™, w
MCKNIDYUTENEHD MO TEXHUYECKMM
BONpOCaM, WMMEewWwum npamMmoe
OTHOWEHWE K TOMY, O Y&M B HMX
MaET peuys. KoHcynstauuwm aaworce
Becnnarno. Mpwu oTnpaexe nucema
NOYTOW BNOXWATE MapKMpOBaHHbIW
KOHEEPT C HAOANWCAHHLIM BalLMM

anpecom. Bonpocel npocum dop-
MYNMPOBaTE TOYHEE M NUCaTbk pa3-

Gopuynaeo, N0 kaxnoW CcTaTee Ha

oTaensHoMm nucrte. Ob6u3arensHo
yKaxure Ha3BaWvwe W asTopa
cTaTeW, roa, HOMEpP M CTPpaHMuy B
XypHane. Bonpocsl MOXHO npwu-
CnaTte U N0 3NEKTPOHHOW nouTe.
Haw agpec: <consult@radio.ru>. B
crpoke "Tema” ykaxure Hazsanme
CTaTbM WKW HOMEP XypHana, B KOTO-
pom oHa onybnukosaHa (Hanpumep:
PAOAWNO 7-2018).

MepemMbi4kit M3roTOBNAKDT M3 MOHTAXHO-
ro Nnpoeoga C TennOCTOMKOW M3onaunen
M BNaMBawT Ha MEeCcTO A0 YCTAaHOBKW
petanen. byksammn A—E Ha neBon no
YepTrexy 4acTu nnatel 0603Ha4eHbl nepe-
MbI4KW, BMECTO KOTODbIX ONA W3MEHEHWA
noporoe cpabartbiBaHMA Wlyna ycTtaHase-
NUBAIT MANOMOLUIHLIE repMaHuesBble
avoast maM manomouwHele Wotkn, Ha-
npumep BAT-85.

PSS T ] -

yBENWHEeHHWEe 3aflepXku CWUrHanos B
IKDAHUPDYEMBbIX ANCKOM MWUkpogoHax
pexkopaepa. Mo aHanorim ¢ 0OLIYHBIM
anckom [xeknuHa, pasaenanwimm asa
MukpogoHa, paspe3aHon Auck Ha pe-
Kopaepe cCylyecreeHHO yBenunyupaer
BpeMA 3a0epXKn, B pe3dynbtare yxe Ha
CpeaHux YactoTax NposBnReTcs cre-
peos3ppext u ynyWwaerca nokaniaa-
LMSA NCTOYHUKOB 3BYYaHNA. .



E-mail: mail@radio.ru

YL-OM CONTEST 2018 MTOIW

B copeHoBanmsx YL-OM CONTEST, Mecte — konnexktuBHans paawoctanuma  ROYT CIOT r. Opcka Openbyprokoin obn. 8

EXEeroaHO NPoBOAMMBIX penaxumnein UNBLWZ cpenHen wkonet Ne 11 . Koc- coctase ExarepuHn MaHaHHWMKOBOMW
KypHana Paauo 8 Havyane mapra, y4acrT- ravan, Ka3zaxcradn (rTpewep Awatonun (UBBSEE), Kcennn lNonyxuuwon (UBBSED)
HULL HE TaK Y MHOI0, HO 3TU COpPEeBHOBA- Omutpuesny Edanoe, UNILA), B koTopyilo M Kcenun Llenkosow, Tpewep — Anek- .
HWUA NOANEPXUBAIDT MHTEPEC vy npeacta- Bxoamnn AduneHas Kywekoea, MHaupa canap Cepreesuy JlegoukunH (RASSSM)
BUTENBHWLL NPEKPpacHOro Nona K yaneye- Bepnwkyn 1 Asxan Canmmosa. Bropoe Tpetee MecTo B AaToWM rpynne 3adana §
HAK PanUOCNOPTOM MECTO 3aHsina KxoMaHna pagumoctaHumn  xomasaa paavocraduwn R6CF panvo- S

knyba TlnanweTa LedTpa AononHUTeNL- s
Horo obpasoeawna "Papyra” cr. bpio-

XOBEUKOW KpacHoaapckoro kpas. Ee JES )
onepatopamMmm bBeinn Codesn Pazmera w -
Exarepuna Partywuaa. TpeHupyer ko

mauay Anekcannp ®enoposuy Conomko "

(RXBCA). -y
XOpoWwy NOALCDXKY XEeHCKWMM rpyn

nam y4acTHWL, OKa3ann mMyxXYuHbl — KX

Duino (N0 NPpUCNaHHbiM OTYETaAM) OKONO
o0 cnoprcmedos. B rpynne "OM opnwH
oneparop’ Hawbonee akKTMBHbBIM Bbin
Cepren CubGept (RNON) varr. Omcka. A B
rpynne "OM Heckoneko oneparopos’
XOPOWO BICTYNMWUN KONNeKtTue palno-
ctaHumm RK1M 8 coctaese Onera Ctpub-
Horo (RD1A) v Anekcanapa lNpowwHa —
(R1A-330) nar. Canxr-Netepbypra

",
[q.;-
™
lq'."

-
w1

Bukropua Xap4yeHkKo.

Jiyywen B COpeBHOBaHWAX 3TOro roaa
B rpynne 'YL paawoctaHuu ¢ OOHUM
oneparopom Dbina BUKTOPWA XapPYeHKo,
xkoTopas pabovana no3wsiBHbM RDBU c
KONNEeKTUBHOW paanoctanumn MBOY 10
LlenTpa aeTckoro TeopyecTsa wa nrt Hs
Kemeposckown 0bn. Ee tpennpyet Buktop
Anexcanaposwnd Cupensues (RZ9UF).
Ha sTOpoe MecTo B 3TOW rpynne sbiluna
MpuHa HYepdaa (RU3XY) ua r. OBHMHCKA
Kanyxckon obn., a Ha TpeThLe Azanus
@arraxoea (onepartop RZ4PX0, TpeHep
PuHat @axpaseesnd Banees UA4PIE)
na r. AaHakaeso, PecnybBnuka Tarap-
CTaH.

B rpynne "YL paawoctadumn © Komawga konnexrtueHoun pagwocrtanumm UNSLWZ,
HECKONLKMMIW OnepartopamMi Ha Nepeom -




MamATHLIMKW NNakeTkamu xypHana
"Paano” otmeveHs Buktopus XapyeHko
M komaHaa pagwoctadummn UNSLWZ. Bee
YL v nupepsl B rpynne OM nonyuar
NamATHLIE KOHTECT-ANNNOMbI,

Mel 6Gnaropapum Bcex, KTO NPWHAN
y4qactve B 3aTux COpeBHOBaAHWMAX W Npw-
cnan otyétr. OtnensHoe cnacuwbo OM,
KOTOPLIE CBOMM Yy4acTUeM B HUxX nogaep-
wanw YL!

Peaynbratel BCeX Yy4aCTHWKOB CO-
pesHoeaHnin YL-OM CONTEST 2018
No 3a4e€THbIM rpynnam npueefleHsl B
Tabnuue (MecTo, NO3LIBHOW, pesynb-
TarT).

"PAANO" — O CBH3U
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PAZIMO Ne 7, 2018

o
| SINGLE-OP YL 4 RT5G 50 12 RKOAY 15 35 RBWO 5
- =l B RM3X 41 13 RAYY 15 36 R2EL 4
. o 1 RD8U 64 6 RKICYA 39 14 RZ9UO 13 37 RC7LK 3
- o 2 RU3XY 54 7 RCIOFC 36 15 RX3VF 13 38 R3LC 3
| | 3 RZ4PXO 47 8 RO7C 30 16 RW3A| 13 39 EUBAA 2
. B 4 RK3VA 41 9 RK3DXW 27 17 RW3XZ 13 40 R1QE 2
B8 5  Rosxx 38 |10  UDBAAO 26 | 18 RN3YA 2 | 41  RAOAY >
e ~+ 8l 6 UD3D 36 11 R3MAI 20 19 RN4HAB 12 42 RDAT 2
@ 7 UBIWFL 29 12 RK3SAI 16 20 R2GB 11 43 UA3DCE 1
b 8 UB3XAV 27 21 UN722 11 44 RKIAK 1
F e 9 RD3QG 24 SINGLE-OP OM 22 RAOUJ 11 45 UA3DER 0
E 10 RZOUWZ 23 - ga nvgﬁ.ci 13 46 RA3DQP 0
oy o 11 RAOUAC/8 23 1 RNIN 4 RK3NW 1

B - 12 RY4A 21 2 RL4A 33 25 UCS5D 10 MULTI-OP OM
i/ 13 RU3QM 20 3 RM4HZ 24 26 RA3VFF 9 1 RK1M 27
14 RA4FMH 12 4 UA9SMU 9. |97 RCBSA - 2 RY4F 13
15 UABADC/N 7 5 RT7C gg gg Eggx g 3 RK3ZWZ 13

£ RA4DR R
MULTI-OP YL 7 RN4SC 17 30 UA3VLO 7 CHECKLOG

8 UX3IT 17 31 EUSF 7 1 UT7LW G
1 UNSLWZ 79 9 UD3SBR 17 32 RA3XCZ 5 2 UTOLWD 7
2 RO9T 57 10 RAQJBA 17 33 EUBDX 6 3 R4PCI 1
3 R6CF 52 11 RA3NC 15 34 RV3VR 5 4 RA3XGA 1

Poccunckum paguonmwooutrenam
Bbii€JIeHbl NOJZIOCbl Paano4YacToT
Ha cneaywowue 10 ner

Urope TPUFOPBLEB (RV3DA), r. Konomna Mockosckoi# o6..

aymHana c secHel 2017 r. Cowa pa-

anonwbutenen POCCv COBMECTHO C
@ryn "re4u” een paboty Hag NpoOeKTOM
HOoBOW pepakuwm Pewernwna [TKPY oT
15 mona 2010 r. Ne10-07-01 "O sripnene-
HWW NONOC paauo4acToT AN paauoanex-
TPOHHLIX CpencTe NbuTenbCKkorn n NKbn-
TENLCKOW CNYTHUKOBOW cnyxB”, KOTOPLIM
POCCUACKUM paanomobuTenam nnaHupo-
BAaNOCk BbIOENUTL NONOCHI PaawnoYacToT
Ha oO4YepenHON QOecATUNETHWA CpoOK.
OcHoBOW HOBOW pegakuvn Pelwenwa aeu-
nace PexomeHpauws MC3-R M.1732-2
"XapakTepucTukmn cuctem, paboTtaowmx B
nobutensCkoil U NIDOUTENLCKOW CNYTHK-
koBOW cnyxbax, B uenax NPUMEeHEeHWs B
nccnenoBaHuAxX NO COBMECTHOMY MCNOJNb-
3oBaHvio pagwodacToTt”, B pa3paboTke
kotopoin Cows paguonobuTenen Takxe
NPWHAN HENOCPEACTBEHHOE yYacTHe.

17 anpenn 2018 r. ata pabora 3asep-
WWnace nNpuHATHEM PelweHwa, kOTopoe
HEMEeLNeHHO BCTYNUNO B cwvny w Oyper
aewncteosartb 40 1 anpensa 2028 r.

Texkct Pewexnwna ABWNCH KOMNPOMWC-
com mexay npeanoxexHnamm CPP 1 nosu-
uwein paga cnyx6 v BeQOMCTE, 23aHABLLINX
KOHCEPBATUBHYIKD NO3WUMID No paay
BONPOCOB.

lmaeHan 3apava, pewaemans HacTos-
WM PelueHuem, cocTouT B oBecneyeHmnm
ANeKTpoOMarHWTHOW coemecTumocT P3C
nobutensckon (MobuTeNLCKON CNYTHWKO-
Bor) cnyxbw ¢ POC apyrux cnyxd, co-

BMECTHO WMCNONB3YIOWMWX OAHW W Te Xe
nonocsl pagvwo4actoT. MNpwn atom Agmwn-
HUCTpauWa ceAasr PoccuKn pelunTenbHO
OTKa3bliBaeTCcA OT kakoro-nubo perynupo-
BAHWA, ABNAILErOCA, C €€ TOYKKN 3PEHNS,
M30BITOYHBIM U HE chnyxalmm ana obec-
neYyeHna 3INeKTPOMarHUTHOW COBMECTW-
MOCTU. M3 Tekcta PeleHna 1W3bATel BCE
"yucto pagwonobuTensckuwe” CBeaeHun,
pexomeHgauvn v T. n. Takmm obBpa3om,
Pelwenne okoH4aTensHo nepecrano beite
CNPaBOoOYHUKOM.

Bonpock vcnons3oeaHna KOHKPETHO-
ro emaa paboTsl B TOW N MHOW Nonoce
paauo4acToT, onpeneneHna Bbi3biBHbIX
pPagvo4acToT WM UEeHTPOB AakTWUBHOCTM,
nonoc paauo4acToT ANA COpeBHOBaHWA W
DX-0KOH TENEPL PErYNUPYIOTCA TONBKO Ha
ypoBHe 0O6uWecTBeHHbIX opraHvu3auvn
paawonoburenei. MNpu atom B PelweHuu
eCTb NPAMan ccbinka Ha HeobxoaMMOoCTh
NPUOePXUBaTLCA YacTOTHOrMo nnada
MexayHapoaHoro cow3a paguoniobure-
neu B panoxe 1 (IARU-R1), B koTOpOMm yka-
3aHbl BCE 4acToThl [VIR UEnen, nepevyvc-
NEeHHbIX Bbllue,

PazymeeTtca, yacToTHelid nnad IARU-R1
He moxeT ObiTek NnpumeHeéH B Poccun B
HenaMmeHHoM Buae. OH pomkeH npume-
HATLCA C Y4YETOM HOpmatueHoW 6a3bl
Poccuiickoin Penepauvm B chepe CBA3N.
TakoW HAUWMOHANBHBIA YacTOTHLIA NNaH, B
KOTOPOM Yy4TeHbl OOHOBPEMEHHO peko-
meHgaumn IARU-R1 » HopmaTuenan Gaaa

Poccwitickon Penepauwv B chepe CBA3M,
onybnvkoean Ha cante CPP B paapene
"Paguoyactotsl”.

HenpuesiYyHaA, Ha NepBbLIW B3rnsa,
CcTpykTypa PeweHwWa — pe3yneTaTt cne-
nosaHua  cTpyktype PexkomeHpauwu
MC3-R M.1732-2, B kOTOpOIA 3anucu 06
WCNONB30BAHMKM NONOC Paano4acToT
crpynnupoBaxsl No cnocobam mx Ucnonk-
30BaHUA (TexHonoruvam). HanomHum o
TOM, 410 Pekomengauws MC3I-R M. 1732-2
ABNAETCH OCHOBAHMEM AN YCTAHOBNEHWA
TexHu4ecknx Tpeboeawwin Kk nwbutens-
CKWM paguocTaHUuWAM NpK BblAENEHWA MM
NoONOC Paano4acTor.

OcTaHoBMMCA Ha TOM, Kakux npede-
peHuMi yaanoch AoOUTLCH ANA POCCWIA-
CKkux pagunonioburenen, a KaKkmx — Her.

HayHéM C Toro, 4To He yaanoch.

He ypanoce A00MTLCA BbigeneHwA
nonoc paauoyacTtoT 5351,5...5366,5 kl'y
w 50,08...50,28 Mlu. NpoTtue Buipene-
HWA NEepBOX NONOCHLI BLICTYNWNWU CUNO-
Bbleé CTPYKTYPLI, U HAAEXAbI HAa M3MEHE-
HWe nx no3vumn B Gnuxailuee Bpems
KpanHe Hu3ku. YTO kacaetcsa nNonochl
50,08...50,28 Ml'u, 10 3aeck LWAHCOB
ropasno 6onbwe, Ho TpebywTCA OnNpeae-
neHHoe Bpemsa v ycunua. Heobxogumo
NPOWTW BECb NYTh OT pacnpeaeneHvun
yka3asHHonm nonocel (nubo Gonee wwupo-
Kkon) moburensckon cnyxbe B panone
1 MC3 Ha BcemypHOW paovokoHpepeH-
umn B 2019 r., noBUTECA BHECEHWA 3TOWN



nonocel B Tabnuuy pacnpeneneHus pa-
anoNacToT mexay paguwocnyxbamn Poc-
cuinckon Pepepaummn (TPMY), a TonbkO
aatem — B Pewenne NKPH. Pabota no
ATOMY HanNpPaeneHuo BEAETCA B NOMHOM
obbéme.

A Tenepeb 0 Honee NPUATHOM.

1. Ynanock ycTaHOBUTL CPOK AEWCTBUS
Pewenna po 1 anpenn 2028 r. Takum
obpa3om, NoNoceLl pagvoMacToT Bbigene-
Hbl  paguonobuTenam HaA O04YepefHbie
[ecAThL ner.

2. Yoanocbk cornacoBaTe WCNONL30Ba-
HWe W ONpPenennTsL NONOCHI PaaWo4acToT B
Awana3oHe 70 cMm gnA peTpaHCnATOpOR C
pa3Hocom npueém—nepenaya 7,6 Mlu, a
TAKXe OAHOYACTOTHLIX PEeTPaHCNATORO. B
auanasoHax 2 metpa, 70 cm n 23 cMm.

3. lna peTpaHCnNaTOpPOB Tenepk pas-
pelweHsl Bce BMAbLI MOOYNAUMK, BKMOYARA
BCe umdpossie BUALI.

4. YnanoCe yBeNW4UTL NpeaensHyro
MOLLHOCTL NIODBUTENLCKMX CTaHUMK, Npo-
BOOALWMX DPRAMOCBA3M ApPYr C APYrOM C
ncnons3osaHuem JlyHsl B kKa4ecTtee nac-
cuBHoro pertpaxcnatopa (EME). Ha gwa-
nazoxsax 2 metpa n 70 cm oHa Tenepeb
coctasnaet 1500 Br.

B xone cornacoeaHuma PeweHns g pas-
NMYHLIX MHCTaHUMAX Obina npeanpuHaTa
NONbLITKA OFPaHU4YUTE MAKCUMAanNbHYKD
MOLLHOCTE NKOBUTENBCKUX PAAMOCTaHUWNIA
3HadveHmem 100 BT. Mpw atom m3 Tabnuub
pacnpeneneHnus MOWHOCTEeN No karero-
puaM Obina M3baATa CTPoKa C 3anuchio 0
nepeon kareropum n mowHocTn 1000 Br.

Mepeas U BTOpan KaTeropuv nNpuM 3Tom
Guinn obbeguHeHbl. B pgancHeiwem yoa-
NOCb BOCCTAHOBUTE MaKCUMAaNbHYIO MOLL-
HocTk 1000 BT, HO 683 n3ameHeHna CTpyk-
Typul aokymenTta. Tak, Gnaropapa 4wcTo
DIOPOKpPaTUYECKOMY NPOUECCY cornaco-
BaHuMA, paguoniobutenn Cco BTOpPO karte-
ropuen noaysunn npas0 UCNONL30BATh
PagMOCTaHLIMK TAKOW Xe MOLHOCTW, KaKk 1
C Nepsow.

Cowo3 papuonwobuteneit Poccuu npo-
AonxaeT COBMECTHO C AgMWUHWCTpauwen
cea3n Poccuwm paborark Hag HOpMaTUe-
HOW Gazon nburensCckon cnyxOwi. MNpwu
3TOM NPOEKThLl BCEX aKTOB yXe Ha atane
ux noarotoekn nybnukyiTCA Ha cante
CPP B pazpgene "MNpoexkTsl HOPMATUBHbLIX
akToe”,

NpocTtasa popaboTka
paguvonpuwémHuka P-309
Cepreii BEJIEHELUKUWN (US5MSQ), r. Knes, YkpaunHa

»aguwonpueémHuk P-309 — opgHa wm3
nocnegHux namnoseix paspaboTok
COBETCKOA OGOPOHHOA NPOMBILLNEH=
HOCTW. Ero yga4Has cxema O4eHb XOpOoLo
npoaymaHa, u eé MOXHO Ha3BaTk Knaccu-
KON CXeMOTEXHWKW Ha CTEPXHEBBLIX Nnam-
nax. A 4ero ctomt nobpoTHan mexaHuka. ..
Taxoe BOT "4yno" paspaborann xapbkoB-
Ckue npodeccnoHanb!!

Korpa, HakoHeu, cObinace MOA MeYTa,
a4 ctan obnaparenem Takoro npUeMHuka
B XOpOWeM KOCMETUYECKOM U TexHu4e-
CKkOM CcoCcTOsiHMW. Pasymeertcsa, cpasy
pewun yCcTpouTe NpocCnywMeanme, noa-
KN4 aHTEHHY W NONYYKUN, 4TO Ha3bIBa-
eTCA, Nerkun WoK » CUNLHOe pa3soqapo-
BaHWe OT 3TOro rpOMKO LWYMALLEro "Npu-

Npuyém B pexume PPY, Gnaropaps
rnyGOKOW perynupoBke, MOXHO NoAo-
BpaTte onTUMansHoe ycunesmwe gna pabo-
Tol C MODOM AHTEHHOR 1 NONYYUTL MANKOE,
BnonHe komdopTHOoe 3ByvyaHue. Ho kak
TONLKO BKMOYaews APY (PPY npu 3ToM He
paboTtaert), WyMbl NONHOCTbIO 3abueawnT
curHan. [axe Ha cnyx owyuwaeuib, 4To
CMECUTensHbI peTtexktop paboraer C
CUNbHenllen neperpyakon, otcoaa
YyAOBULIHLIE MCKaxeHna SSB.

Kopoye, npuwnoce npuémHuk gopabo-
TaTb: YCTpaHwTe Neperpysky netekrTopa
SSB u eeectu PPY 8 pexume APY. [lopa-
BOTKM NPOCTLI, HO NPWU 3TOM AOCTATOYHO
addexkTueHbl. OHu He TpebyoT BMmewa-
TenscTea 8 paboTy ocHoBHbIx Gnokoe, a

NEHNIKD, 3TOT YPOBEHL ONTUMANLHBLIA ANA
AM-peTexTOpa u cneuvansHo 3a0aH B ge-
Tektope APY BBeneHWeM B HEro 3akpbi-
BAOWEero HanpaxeHua (aMnnuTyaHon 3a-
nepxkun). Pa3s Ham BaxHa xopowas pabora
npuémHuka v npu AM, Hactpownky APY
Tporate He OGypem. lNpoCTO ymeHbLIUM
YPOBEHbL NOCTYNALWero Ha netexktop SSB
curHana B 15 pas (B npuHuune, npu co-
XpaHeHWN YYBCTBUTENLHOCTU MOXHO Bbi-
no 6wt 1 Bonwwe, HO Torga Gyner samer-
Has pa3sHiua B rPOMKOCTH NpW nepe-
knioseHnn AM/SSB).

Ana 3TOro Haao NOOKNIYUTE BXOAO
nerextopa SSB k wrarHomy Beixoay MN42,
cHAB 6nok MY (N0 WHCTPYKUWMK), KW Ha
pa3swéme Pl (Hymepauwa COOTBETCTBYET
SNEKTPOHHOMY BapuaHTy O0KYMeHTauuw,
BulnoxeHHoW B WMHTepHete) nepenasats
npoeoq ¢ koHTakta OC Ha koWTaxkt 6B.
Y7006 MCKNIOYUTL Aaxe HeDonbLWYIo pac-
CTPOWUKY KOHTYDORB Ha KaTyluKax MHOYKTUB-
Hoctu L103, L104, so3Hukaowyo n3-3a
OTKMONEHUA AJIMHHOMO 3KPaHMpPOBaHHOo
npoeoaa, Kk 0CBODOAWBLUEMYCH KOHTAKTY
0C npunaveaem KOMMNeH-

e Ycune-

CUPYIOLWKMA KOHAEHCATOP
EMKOCTEIO 62 n®. 370
MOHTaxHan emMKOCTL OT-
cCoeaMHeHHOro OT KOMTaK-
ta 0C 3kpaHupoBaHHOro
npoeopa wamepedHa und-
poBbIM LC-meTpom.
O6ecneunts BO3MOX-
HOCTb PPY B pexume APY
(NPW NONHOM COXPaHEeHnn
paborocnocobHocT no-
cneaHen) NOMOXeT Mano-
MOLWHBIN KDEMHWEBBIW AN-

R78 | R82 |
| Ap1t : Ap13
Rl === . RoN == ]
Ty "™ Ty "
S i
7@ Nepexntovamens R204
APY
T B5a l
| l. BbIKN 2 ?
s 0,05 g
| 310 Jg |1
Y, SRR SN0 SRS
c336

o

og VD1 (1N4148, KOA521A
UT. M.}, BKNOYEHHLIA MeX-
Ay OBWXKOM NepeMeHHOoro
pe3suctopa R119 (cm. pwu-
CYHOK] W nepexkmovan-

WM (UEeHTPanNbHBIM) KOH-

R122
/@ Ycunerue BY

VD1
D

myca"”, pabotaowero 8 pexume APY ¢
CUNBHENLMMIWN MCKAXEHUAMMW HACTONBLKO,
4YTO CnywaTe 3Ty KaKOQOHUIO HE TOMNLKO
Ha roNoOBHLIE TenedoHbl, HO U Ha OWHa-
MWK HET HWMKaKOW BO3MOXHOCTW. Pedb
naet o H4Y-amanasonax 160, 80, 40 w
20 meTpoB.

NOATOMY NOCNE MX NPOBEAEHUA He Tpeby-
ETCH HWK3Kas WHCTPYMEeHTanbHas nog-
CTpOWKa annapara.

MNMeperpy3ka pertexktopa SSB sui3eaHa
TEM, 4TO NPU BKIIOYEHMK pexuma APY Ha
Hero nogaeTca YypeamepHo BONLLIOW Cur-
Han (NOpAAKA HECKONbLKKMX BONLT). K coxa-

TAKTOM nepeknyarens
B5a (B To4ke noanaiku
C336). [loctyn Kk TO4kam
nognanku guona ects bes
pa3bopkn NpuémHMka, B
OKOLUKE LWACCHK,

Bor Teneps NPUEMHMK
sapaboran Tak, kak gonxeH pabortaTte
XOPOLUMKA NAMNOBLIA NDUEMHMK — MArKO U
komdopTHO. M1 Oka3siBaeTca, B OTANYKMe
OT pacnpoCcTPaHeHHOro MHeHWst, OH COo-
BCEM HEe LUYMHLIR — ecnu, NCXoana 13 yc-
NOBMA Npuéma, npasunsHo BuIBMpaTsL pe-
rynATOPOM PYy4HOro ycuneHua ero K,.. M

MEBED O — .OoUTTvd.
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Papvwonpuém KB-gunana3oHOB

c nomouwbio YKB USB-TioHepa
Anexceii CMUPHOB (RV6LML), r. Taraupor PocroBckoi o6n.

l; nocnefHue Heckoneko net y nwobu-
Tenen cnywate 3pup M, B 4acTHOC-
™, v paavonwobutenein-Habniogarenen
(SWL) ctanu nonynapHbiMU NPOMBILL -
NeHHole Tenesu3noHHoie FM+DVB-T
USB-npuémHukn ans KoMnsioTepos (aa-
nee — USB-TioHepsl), MCcnons3youne
koHTpOnneps! Realtek RTL2832U w mone-
put Rafael Micro R820T [1].

Itm USB-TioHepbl, NOMUMO CBOWMX OC-
HOBHbIX QYHKUWA — NpUema kaHanos TV n
FM-BewaHuwa, n NnpuM yCnoBuUKW YCTaHOBKW
Ha MK COOTBeTCTBYIOWErD0 NPOrpaMmmMHOro
obecneyeHns gna SDR (Hanpwmep, Npo-
rpammbl HDSDR [2]) » cneunaneHOro
apaneepa Zadig [3], NO3BONAKOT NPUHMK-
MaTh paguoCUrHansl C pasHeiMu Buaamm
MOOYNALMKM B AManas3oHe 4acToT oT 24

NONOCOROro ¢huneLTpa Ha COOTBETCTBY-
lowme 4yactToTel YKB-agnana3soxa.
[JansHOCTE M KAY4eCTBO NpUemMa Takxe
33aBUCAT OT aHTeHHbl. MOXHO NPUMEHUTH
NPOCTYD AMANA30HHYIO aHTEHHY C BEpTH-
KansHOW nonspuaauven, Hanpumep, ca-
moaensHyilo GP 1/40 ¢ npotusoBecamm
(ans nobutensckoro ananasoxHa 10 mert-
poB BbiCcOTA Bubpatopa — 2,6 m), ycra-
HOBNEHHYIO HAA KpblWei A0oMa 1 NoAKNO-
YEHHYIO K TIOHEpPY KOakCuanbHeiM kabe-
nemM, UK NONYBONHOBLIKM OMNONbL C Ny4amu
ANUHOW N0 2,6 M 1 CO CHUXEHWEM, BbINON-
HEHHLIM TAKKe KoakcHuaneHbiM kabenem.
Ocnabute nomexn ot YKB-nepepatin-
KOB NOMOXET OUNLTP HUXHWUX 4acToT C
4acToton cpeaa 30 MlNu, MaroToeneHHbIn

30He 7...7,2 My, a Takke pacnonoxe-
HOr0 PALOM W NPeaCcTaBNSOWEro He
MEHBLLUMIA MHTEPEeC paavoBeLllaTensHoro
owanasona 7,2...7,.5 My, ¢ AM-monyns-
LMen,

CurHan or aHTeHHb NOCTYNaeT Ha BXoL,
XW1 » panee, yepe3 PUNbLTP HUXHUX
yacTtoTr L1L2C2—C4, ocnabnsowmia 4ac-
TOThl Builwe 30 MMy, — Ha BeiBOA 1 MUKPO-
cxembl DA1 — SAG12A, Ha KOTOPOW Bbl-
nonHen npeobpa3oeartens 4acToTel [4].
Ha BwiBog 6 MUKpOCXEMBI NOAAETCA CWr-
Han OT BHELUHEero reTepoauHa — Keapue-
BOro redeparopa ¢ 4wacroron 80 My Ha
mukpocxeme DD1. YacToTa BXOQHOMO CUr-
Hana CyMMWDYeTCA (WNK1 BblMWTAEeTCRA) C
CUr{Hanom reTepoauHa u ¢ seieoaa 4 muk-
pocxembl DA1 nopaéTtca No koakcuanbHo-
My kabentd MUHUMANLHOW ANMHBLI HA BXOA,
USB-TioHepa.

TioHep € NOMOLLLIO CNeunanM3npoBaH-
Horo SDR nporpammuoro obecnedeHms
NPUHAMAET CUrHan Ha 4acToTe, paBHOWN
yacTtote KB-gwana3zoHa B CyMMe C 4acTo-
TOW KBapueeoro reHeparopa. B atom cny-

4yae B wHTepdeince SDR-nporpam-

no 1750 Mlu. B artor uurepean nona- XW1 Ct c5 Mmbl  SSB-curHan ¢ 4acrtoTon
naet rpaxpaHckunii (Cu-bu) ananazon Axmensa 100 L1 L2 0,033mK XAP1 71 MIy 6yaer "Habniopatsca” Ha
27 MMy, » mobuTensckue AMana3oHbl yactoTte 87,1 (unn 72,9) Mlu.
24 89...25,14 My, 28...29,7 Mlry, YacrToTy KBapueeoro redepa-
144...146, 430...440 MlNny, a Takxe 2 =4/ C3 CY Topa cneayeT BwibupaTte M3 pac-
BeannueH3noHHblit PMR-ananasol — Ifﬂﬂ - 200 100 yérta ceob0AHLIX B BAlLEM Hace-
446,006...446,093 MIu. Puc. 1 NEHHOM NYHKTE 4acToT Tene- w
Ch5 DAT
Xwit C1100 L2 EHJJHH SA612A L3 100 MKlH X 1
IN_A VoD +58
%m L e R |
ruu Zﬂﬂ Iﬂﬂ = . . L 0,066 mx
C5 GND 0SC2 —» J_ i
+
0,033 MK Houra — 220 MKX
C7 I | “xws
00 @H YKB mroHepy 10
Pwuc. 2 XP1 0,068 MK

BeinonHWe pexkomeHgaumn no yc-
TAHOBKE NporpammHoro obecneyeHus,
nogpobHo w3noxeHHble Ha canTe
(cMm. [1]), MOXHO NOAKNIOYUTE K TIOHEPY
HAPYXHYK WWPOKONONOCHYK Tenesu-
3NOHHYIO AHTEHHY W NONBITATLCH NPUHATS,
K Npumepy, curHans pagwonwobutens-
CKMX panuocTaHumia, paboTtamowmx yepes
penuTepsl Ha awanaslosax 144, .146 w
430...440 MlNu. OxnBaioT 3T AMana3soHbi,
Kak Npasnno, TONLKO BO BpeMA AaNbHEro
NPOXOXAEHWA paanoBONH (A0BONBLHO
penkoro sagneHua ana YKB) wnn xe npo-
BeaeHua kakux-nubo meponpuaTUA No
PAaAnoOCNoPTY.

M3bupatensHOCTE TIOHEpa HEeBLICOKA,
Tak Kak ero aagadya — obecne4uTs Npuem
CMrHanoe B WKWPOKOK NONOCE YacToT, 1 Ha
Ero Bxode HeT OMana3oHHbIX PUNLTPOB.
310 3aMeTHO cka3wiBaeTca npwv BNU3kKom
pacnonoXeHun oT NPUeMHON aHTeHHbI
nepenalwwmnx cTaHuuin Tene- u paguose-
waHua, Kavyecteo npMémMa MOXeT ynyd-
WWTBCA, ECNU NOAKNKHYUTL K BXOAY TOHE-
pa nNPOMLILWNEHHBIA TENEBMINOHHLIN
OUNETP ANA CNOXEeHWUA METPOBLIX U aeun-
METPOBbIX BONH, @ TOMHEe ero 4acTb, CO-
OTBETCTBYIOLLYD NpUHUMaEeMomMy auana-
30HY HAaCTOT. JHAYUTENLHO Xe YNYYLLWTh
CenexkTMBHOCTL MOMOXEeT TONbLKO ycTa-
HOBKa A0ONONHWUTENBHOND OWMana3oHHOro

no cxeme, nNpMBeaéHHoON Ha puc. 1, »
NOAKNIOYEHHBINA K BXOAY TIoHepa. KaTylkm
duneTpa L1 n L2 — GeckapkacHbie, Hamo-
TaMbl BUTOK K BUTKY nposogom MN3B-2 0,35
Ha OnpasKe AuameTpom 5 MM KM coaepxar
no AeeATb BUTKOB. DUNbTP CMOHTUPOBaH
B 3KpaHMpOBaHHOM KOpnyce v cHabxew
noaxoaswmumu BY-pazwémamun (Hanpw-
mep, CP-50, BNC, SMA-paasvémsl). K TiO-
Hepy GUNLTP NOAKNKHAKT KOaKCHanbHbIM
kabenem nnuHon He Gonee 0,3 M.

C HapyxHOW OWMana3oHHOW aHTEeHHOM 1
®HY Ha Bxoae asTopy yAaeanoCh NPUHK-
MaTe cnabwie SSB-curHansl ynaneHHbix
CTAaHUMA B panoHe 4YactoTe 28,5 My wn
curHans ¢ FM-, AM-mogynauwen auana-
3oHa 27 MlNu. Ho v Ha BonHax 10...11 meT-
POB gansHee NpoxoxaeHve paguoBonH —
ABNEHWE HEe perynapHoe, a paguoHab-
nogatenen MHTepecyeT yBepeHHbIn npu-
&M CUIrHanoB AanbHWX CTaHUMIA M3 ApYrvx
cTpad, ropoaoe u obnacren.

Bonee-meHee cTabunbHO Npoxoxae-
HWE HA HU3KOYACTOTHLIX KOPOTKOBONHO-
BeIX Auana3oHax, HO cam no cebe aToT
USB-TioHep He cnocobeH npuHUMAaTh
CTONb HU3KWE YacToTel — emy TpebyeTca
npucTaeka-koHeepTep. Ha puc. 2 npwm-
BefeHa NpuHUMNUanbHass cxema OAHO-
AManas3oHHOro KoOHBepTepa Ana npuéma
noBUTENBCKMX PaauoCTaHUMIA B Amana-

paguoBewardna. lMpu wucnons3oBaHnn
kBapueeoro redepartopa 100 My » npw
eewaHun Ha yactote 103,6 My nobnu-
A0CTM MOryT NPUCYTCTBOBATL NOMExXW
npueémy 4acrortel 3,6 My kopoTkoBONHO-
BOro awanasoda. Ecnu Gnuxe 10 km oOT
BAlEl aHTEHHBLI HEeT NepenaTyMKos MeT-
posoro awanaaoda TB wnn YKB, FM-pa-
OWOBELWaHna, MOXHO NPUMEHUTL KBap-
LUEeBLIK reHeparop ¢ 4acToTon OoT 45 Ao
125 MMy W BeIXOAHLIM HaNpAXEeHWeMm -
100...300 mB cuHyconpansHon GOopMel.

Mutaetca koHeepTep cTabnn3npoeaH-
HeiM Hanpsxkenuem +5 B. Ecnn USB-nopt
koMnNbioTepa obecnedneaer aro Hanps-
xedue 0e3 Wwymos u nynscauwi, crabu-
nutpoxl VD1 (4,7 B) moxHO He ycTaHas-
nuBarts.

KoHBepTep CMOHTUPOBaH Ha Make THON
nnate. BoiBOALI paetanen WMeT MUHWU-
ManeHylo anvHy. PagnwonpuwémHoe ycT-
POWCTBO, cocToawee n3 DHY, koHeepTe-
pa n USB-TioHepa, MOHTURYIOT B KOpNyce
C 3KpPaHWpPOBaHHLIMKM OTCekamu. Kopnyc
cnasay ma GonLrMpPOBAHHOro ¢ AByX CTO-
POH CTEKNOTeKCToNnMuTa.

Ona HabnopgeHwin TpebyeTcA Hapyx-
HaA nonHopasmepHas aHTeHHa 40-meTpo-
BOro nbUTENLCKOro avanaloHa, Hanpm-
Mep, NONYBONHOBLIA AWNONbL C Ny4amu
onuHon 10 M MnKu Knaccuyecknin "4ert-



BEPTLBONHOBLIA Ny4" — NpOROO, ANUHOK
10 m, pacnonoxeHHbln CHapyxu 30aHWUA
Ha yOaneHwn OT KPynHbIX NpeamMeTtos W
INEKTPUHECKNX NAHWA.

C xOMNBIOTEPOM NPUEMHUK COoenmn-
HEeH USB-kabenem anuHOR He Bonee
oaHoro metpa. [AnA CHWXEeHWA BO3-
MOXHBIX Nnomex oT USB-nopTa koMNbio-
Tepa MOXHO HamoTate 3...4 BaTKa
kabens Ha kKOnbueBOW GeppuTOBbLINA
MmarHutonpoeog Gonsbwon npoHuua-
eMOCTW NOAXOASWEero guameTpa.

MopgaeneHune BHENONOCHLIX NOMex
M KAYeCTBEHHbLIA paanonpuém B
ycnosuax ropoga obecne4wut guana-
30HHBIW UNETP C NONOCOW 4acToT
7,0..7.5 My  (pwmc. 3), BKNOYEHHBLINA
MEX/ly aHTEHHON KW KOHBEpTepoMm. Kartylu-
KM nonocoeoro ¢unetpa L1 u L2 HamoTa-
Hbl BATOK K BUTKY nposoaom MN3B-2 0,25
Ha kapkacax awametpom B mm ¢ kapbo-

HWNBbHBIMKM NOACTPOSYHUKAMMK (OT TENEBKU-
3NOHHLIX NPUEMHWKOB). YMCNO BUTKOB —
18, otBoa Ot 4-ro BMTKA, c4ATaa oOT
BLIBOAA, COEAWHEHHOrO € OBLWKWM NPOBRO-

c210
AXW1 ,P T H | ‘P
LT
K aHmeHHe ¥ o L e s bE XP1
100 100
= £ i i
Puc. 3

aom. AN® Takxke CMOHTUPOBAH B KOPNYy-
ce na GoneLrMpoBaHHOro CTeknoTeKkcTo-
naTa.

Mpu XenasHnn Bbl MOXETE N3roOTOBUTL
AN®d » kBapueebin reHepaTop Ha ApPyroin

MoONTENLCKMIA KOPOTKOBONHOBLIA AwWa-
na3oH, NOCMOTPER NaHHbIe W pacyeTbl B
onucaHuax nwbutensckux KB-paawo-
NPUEMHWUKOE W TPAHCUBEPOB, UNK NO-
CTPOWUTE MHOMOAWaNAa30HHLIKM BaAPWAHT
KOHBEPTEpA.
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KoMmnbroTepHbin nuHTepdeunc

ana Yaesu

Cepreiit CMUPHOB (R2IN), a. Urnaroso Teepckoii 06n.

Muorne paguonioburenn UCnons3aywT undpossie BnAbl CBA3M
obmeHna mHpopmaywmen, nossonswowmne nposonuTe ganshHne QSO,

paboras ¢ Manoi MOLWHOCTLIO

M C npocTbeiMu aHTtenHHamun. Heko-

TOPbI€ U3 HUX CTanKuBaloTCH ¢ npobnemMoil coegnHeHUn TpaHcHBepa

C KOMNBOTEPOM. Coegunawwee

nux ycrpoucreo (0ObIYyHO Ha3bliBae-

Moe uHTepderncom) 4ONKHO BbiTe NPOCTLIM B U3roTOBNEHNU, O4HAKO
obnsarensHo o6ecneYynBaTh ranbBaHUYeCKYyIO pa3Ba3Ky MexXay KOM-
nelOTEPOM M Tpanwcueepom, Heobxogumylo ans anekrtpobesonac-

HOCTH ¥ YMEeHbLUIEeHWa HaBO4OK.

I' l puobpeTteHwe nHTepdenca NPoOMbILL -

NEeHHOro NPOowW3soacTea eecbma 3a-
TPATHO, NO3TOMY B CTaThe NPeanoxeH ero
NPOCTON U OOCTYNHLIA ANA NOBTOPEHUA
BapwadT, paboTalowmnin ¢ paguocTaHUMA-
MW W TpaHCUBEepamMK Yaesu 1 He yeTynaw-
WHA NO XapakTepucTUKaM NPOMBLILLNEH-
HbIM aHanoram.

ITOT uHTepdenc nNo3sONAET coeam-
HUTL TpaHCWBEp C pa3abeémom USB kom-
NLOTEPa U, UCNONL3YA COOTBETCTRYIOWEe
nporpammHoe obecnedeHue 1 3BYKOBYHO
KapTy komnetoTepa, pabotate UMPpPOBLI-
Mu Buaamu ceasm PSK, RTTY JT65/9, FT8
W ap. Boamoxna pa6ora CW ¢ nomMoLLbo
KOMNbOTEPa, 4T0 ocobeHHo yaobGHOo B
copeeHoeanmax. MNporpamma annapaTtHo-
ro XypHana MoxeT 4epes aToT MHTep-
denc ynpasnATe TPAHCMBEPOM WU CYUTLI-
BaTh M3 HEro TOMHOE 3HadveHwne pabouen
YAacTOThl ¥ BUO MOAYNAUMMK,

MHTepdenc noaxoamT ans BONLLWKWHCT-
Ba TpaHcuBeporB Yaesu. MudopmaunoH-
Hole curHansl uHtepdenca CAT OniBawoT
BbIBEOEHLI HA WX pa3dbémbl B OQHOM W3
NBYyX BapwanToB. B nepsBom cny4ae oHW
MMEKDT CTaHaapTHLIe, COrnacHo cneuw-
¢purkaumm RS-232, ypoeHm (+12B —
nor. 0,-12 B — nor. 1). Bo eTopom cny4ae
YPOBHU MHTEpPdEeNCHBLIX CUrHANOB TpaHCK-
BEpa COBMECTUMbl C XapakTepHbiMKn ANnA
Mukpocxem TT, Norvyeckn oba sapuas-
Ta IKBUBANEHTHbBI.

TpaHcuBepsl Yaesu pasnnyanTca W
TMNamu pa3bLEMOB, NO3TOMY ANA coean-

HEHWA KOHKPETHOro TpaHCUBEpPa C ONUCHI-
BaemMbiM YCTROWUCTEBOM NPUAETCA WM3roTo-
BUTE cneuvansHel kabens. Pekomenpna-
UMM MO W3roToBNEHWI0 Takoro kabens
ByayT npuBeaeHs! fanee.

MNpepnaraemein nHTEepdenc oTnnyaer-
CA OT MHOIMVMX OPYrux ero sapMaHTos [1—
3] Tem, 4yro obGecneynBaeT NONHYID ranb-
BAHWYECKYKD Pa3BA3KY Mexay KOMNbLiTe-
POM W TpaHcueepom. 3TO rapaHTupyer
anekTpobe3onacHoCTs M CHUXAaeT PUCK
HaBOOOK Ha KOMNbLKOTER, KOTOPLIE MOryT
NPUBOANTEL K ero cBoaM 1 aaxe oTkasam.

B ycTtpoucTtee npuMeHeHbl TONbKO
COBpEeMeHHbIe AOCTYNHbLIE KOMNNEeKTYIO-
WWe C MexXBbIBOAHLIM PacCTOAHWEM He
meHee 1,27 MM, 4TO NO3BONAET Nerko
M3roTOBUTL U CMOHTUPOBATL NEeYaTHYK
nnaTty ANs Hero B AOMALLUHUX YCNOBWUAX.
MakcumansHO UCNONL30BAHLI KOMNOHEH-
Tol ANA NOBEPXHOCTHONO MOHTaxa, 4To
CHUXaeT TPYAOEMKOCTb W3rOoTOBNEHUSA,
TaAK KaKk He HYXHO CBEepnuTb MHOXecTBo
oTBepCTUA. MNevaTHeie NPOBOAHMKKM Hax0-
AORTCA TONLKO HA OAHOW CTOPOHE MOHTaX -
HOW nNnatel MHTepdenca, 4To obnervaer
ee MaAroToaNeHne.

Ina eB3aumHoro npeobpa3oeaHuA
uuTepdeircos USB 2.0 w UART (yHueep-
CanbHOro acWHXpPOHHOrO npuemonepe-
partyMka ¢ ypoeuamuv TT1J1) npumexHena
Mukpocxema CH340G [4]. Noseunacs oHa
OTHOCUTENBEHO HEAABHO, HO yXe 3aBoesa-
na nonynapHocTL, Npexae scero, 6naro-
NADA HU3KOW UeHe 1 yaobHOMY ANA MOH-

Taxa kopnycy. PaHblue anA atoro npume-
HANW NPENMYLLECTBEHHO QyHKUWOHANbLHO
aHanoruyHble Mukpocxemsl FT232,
FT2232, CP2102 8 kopnycax QFP, QFN
unu SSOP, umewwmnx mHoro (06bi4HO
Gonee 20) eniBOAOB, TOrQa Kak y MUKpPO-
cxembl CH340G Bcero 16 BuIBOOOB W KOP-
nyc SOIC. K Tomy xe oHa B HeCKONLKO pa3
AeleBne ykadaHHbIX,

Cxema unTEepdeiica naobpaxeHa Ha
puc. 1. C ewiBogoe mukpocxemsl DD1
CH340G wuHdOopMaUMOHHBIE CUMrHanNsl OT
KOMMNBIOTEPA W K HEMY, B CNy4ae CBRA3N C
TpaHcueepom no uHrepdency RS-232,
NPOXOAAT Yepe3 undposon naonatop U4
ADuM 1201 [5], obecneunsarownin Hanpa-
xeHue naonauun 2.5 kB, n Mukpocxemy
DD2 MAX232ACSE [6], npeobpa3yiowyo
ypoeun TT/1 8 ypoeuu RS-232, n obpaTtHo.

MNpu paboTte ¢ TpaHcueepoMm, nHdop-
MALUMOHHLIE BXOALI W BbIXOALI KOTOPOro
UMeKT ypoBHK TTJ1, curHans nayT B 06-
x00 mukpocxemsl DD2 u npeobpasosa-
HWUID YPOBHEW He noaeeprawTca. Heob-
XOOQUMBLIA BEAPWUAHT BuiDMPaT CLEMHBIMK
nepemMbidikamn S1—S7. Ona RS-232
AON¥Hbl DbITh YCTAHOBNEHLI NEPEeMbIYKN
S1—53, S6u 57, a ana TT/1 — nepeMsbi4-
ku S4 n S5.

OnepauMoHHaa cCUCTEMa KOMNbIOTE-
pa, o6HaApyXWE NOAKNKYEHHYD K ero
USB-nopty mukpocxemy CH340G, coa-
naeét suptyansHsin COM-nopt, yepes
KOTOpPbLIA B AanbHelwem u segyT obmeH ¢
TPAHCHUBEPOM 3anyleHHsle Ha KOMNLIO-
Tepe npuknagHsie nporpammsl. MNpaeaa,
ONA 3TOrO HYXHO, 4TOBbLI B KOMNLIOTEDPE C
onepaunoHHol cuctemor Windows Bbin
YCTAHOBNEH nNpOrpaMMmHbLIA  Apaneep
CH340SER.EXE, kOTOpPBLIA MOXKHO HAWTH
Ha cTpaHuue http://www.wch.cn/
download/CH341SER_EXE.html
(22.04.2018) B UHTepHeTe. Ha Tom xe
canTe MMEKTCA aHanormYHblie apanseps
WU ANS Apyrux onepaunoHHbIX CUCTEM.

Keapuegebiit peaonatop ZQ1 3apaér
TakToRyo 4actoty 12 My ans mukpocxe-
mMbl DD1.

Ons nepesoga TpaHcueepa curHa-
nom PTT B pexum nepenadw, a Takxe
ona ero tenerpadHOn _MaHUNynsauum
curHanom CW Buixogbl RTS u DTR muk-
pocxemu DD1 4epea ontpoHbl U2 n U3
PC817 [7] coeanHeHbl C 3NEKTPOHHLIMW
KNo4aMu Ha Tpadauctopax VT1 »n VT2
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AD MEIJ;DMRI 51 I ”3"4|';Uﬂ+' mxg%%?ﬁcse_ C18 100 W
]
= Kawe 16
1 + . ;vum voD22 DD2 I 1_1_3- EH pc E? g_l_“‘—
VIA {- -
E”i‘! 3 .‘if?; g VOB C15 100 €19 100
e T i 4GND1|/ |GND2 . |— u- - I
Kewe 15 101 19 T20
XS1 D1 : e > #L
USB-BF ‘ CH340G I _31 o~ o =
Ubus vee |xry | rasz L 204
D- )2 8 up- RXD B——
I
O6uy {m . GND 7 14 ;>5_2 ey %Sﬁfﬁ
i | N SK
. — VD2 A >_E’-5 S LS8
Zai ﬁuru FEHEEiwA /e3 NN
c2 1 cs
| I w8 - S1-83, S8, S7 - RS-232
S4,55- TTN
XP2
+ DRB-OMB
1 kT
7
A L4 20 mlH
. YL 125 KRX
+ c1 c3-C5 VD1 LS 20 mlH
Tlﬂ;asug" BT 100 H;g] PEKE 18A Y ‘v“u :‘r‘t EPTT
. Yy CW
L2 20 mlH .NE' L7 20 My i
XS2 H.;I{DUT
ST-033 c12 ::%L% ) %GND
I
4 GND
A T2 LB 20 mlu /’

Puc. 1

BC817 [8], koTOpble U ynpasnawT COOT-
BETCTBYHOLWMMKA UENAMKW TpaHcueepa.
JawmTHbie auogel VD1 n VD2 PEKE18A
[9] npepoxpaHalOT TPaH3WCTOPBLl OT
BuIDpPOCOB HanpaxXeHWa amnnuTynon
Gonee 18 B.

Ob6patuTe BHUMaHwe, ecam curHan PTT
MNoOAaThk Ha BXO4 Tpavcusepa, Ha3siBae-
melia DATA PTT, To nepexoants Ha nepeana-
4y N0 KOMaHae KOMNbLIOTEpPa TpaHcweep
Byner TONLKO B TOM Cny4yae, ecniu B HEM
BbIOpaH udpoBOn BMA CBA3N.

YCTPOWCTBO NUTAETCA HanpaXeHwem
5 B, nocTynalwmm ¢ paavéma USB kom-
netoTepa Ha pa3bem XS1. lanceanuye-
CKYIO pPa3esaky no nutadmio obecneyusa-
eT u3onupywwwin npeobpasoearens Ha-
npaxedna U1 AM1D-0505SH30Z [10].
Ero ebixogHoe HanpaxeHuwe — 5B npwm
Toke Harpy3km o 200 mA. HanpaxeHwe
maonauum — 3 kB.

Ons pa3ea3kn 3BYKOBbLIX CUrHanoB 8
0B0MX HaANpaBNeHWAX NPUMEHEHbLI CO-
rnacywowme Tpadchopmatopsl T1 n T2
LM-NP-1001 [11] ¢ wmmnegarcom 600 Om
Ha yactoTe 1 klu, paboTaowme B8 4acToT-
HOM wuHTepsane or 200 Ny po 3,5 klu.
ConpotuenenHme obMOTOK NOCTOAHHOMY
TOKy — 66 Om. MNocTosHHOE HanpaRxeHue
naonsuun — 6.5 kB.

Ha rHeano XS2 ewiBefeHsl kak Bxon-
HOW, TaK M BbIXOAHOW CUrHans ANy 38yKO-
BOW kapTel komnbioTepa. [poccenn L1—
L8 nopaenaioT anekTpoMarHUTHeIe Haeoa -
kn npu pabote TpaHcueepa B pexuMme
nepena4u.

L3 20 mlH

P-
.J— 1000

Paamepsl 1 ¢opma nevyaTtHOn nnarthl
uHTEepdenca (puc. 2) BbibpaHsl MCcxons
M3 ee yCTaHOBKW B aNiOMUHMEBEIN KOPNYC
G106 [12] c BHewHwmKn pasmepamu
115x65x30 mm. B cny4ae 3aBOACKOro
WAroTOBNEHUA NNaThl HeobxoanuMo B 3aka-
3e aenartbs noMmeTky: "He 3akpwiBaTte mac-
KOW MEXCNOMHbIE Nepexoab!”.

MoHTax cnegyeT BuINONHATE ¢ cobnio-
OEHWEM MEep aHTUCTAaTUYECKOW 3auiWThl.
Peauctop R1 ana paboTtel ¢ TpaHcueepa-
MU Yaesu He TpebyeTcA, No3aTomy ycra-
HaBNWBaTL €ro Ha nnarty He HyxHo. [Npwu
aToOM BowiBO4 15 mukpocxemel DD1 ocra-
HeTca ceoboaHbiM. OQHAKD HEeKOTOPLIM
Apyrum TpaHcueepam TpebywoTea whdop-
MaLUWOHHbIE CUIHASLI, NOTUYECKWE YPOBHMW
KOTOPbIX NPOMHBEPTUPOBAHBLI. YTO0BI
BKMOYUTL B mukpocxeme CH340G wHeep-
cuio, peancTop R1 cneayer yCTaHOBWATb Ha
OTBEAEHHOE EMY Ha NNaTe MecTo.

Ona kpenneHua nnatel B KOpPNyce
HeoBx0aMMO B ero NpeaHasHaYeHHbIX ans
3TOr0 OTBEPCTMAX Hape3aTh peasly M3 u
BBEPHYTE TyAa CTOMKW BuICOTOW 11 Mm
Takxe ¢ pe3sboBbiMKM OTBEpCTUAMKU. B
KOpnyce AoniHel ObiTe CAENAHEl BbipE3bl
ana passeémos XS1, XP2 n oTeepctve ans
rHe3na XS2. OH He ponxeH ObiTe Ccoenm-
HEH C KaKknMn-nnbo uensmm NnaTel, a Kop-
nycsl BCex pasbemOB A0MXKHbI ObiTk OT
HEro HanexHo W3DNUPOoBaHLI.

Mukpocxema CH340G npameix aHano-
rog He UMeeT. HEMHOr0 M3AMEHUB CXEMY W
nNaTty, MOXHO NPUMEHUTL BMECTO Hee,
Hanpumep, FT232RL wnn CP2102. Ecnu

CW-manunynauma u PTT ve Tpebyiotca
(6ONbLWWHCTBO TPAHCMBEPOR MOrYT Nepe-
x0auTh Ha nepegadvy no CAT-komawpe),
CTOMT OOPATUTL BHUMAHWE HE MUKPOCXE-
my PL23035A [13] e kopnyce SOP-8, npwu
ATOM K3 nHTepdeinca MOXHO MCKMDYUTE
onTpoubl U2 u U3, tpanauctopel VT1 n
VT2, anoas VD1 n VD2, peanctopel R2—
R7 w gpoccenu LS n L6.

Mukpocxema MAX232ACSE wmeer
MHOIro asanoroe. 310, Hanpumep,
ST232CDR, MAX202ECSE, ADM202JRN.
ObpatuTe BHUMaHWe, 4TO B cCny4ae npw-
MEHeHMa Mmukpocxemsl MAX232CSE (bea
nHAexca A) n HEKOTOPDbIX APYruX aHanoroe
HYXHO YBENWYUTL EMKOCTL KOHOEeHCcaTo- -
pos C14, C15,C18,C19 po 1 mxd.

Mepean 6ykea B nHaekce undposoro
naonatopa ADuM1201ARZ noka3wviBaeT
MakCUManebHYKD CKOPOCTE NepefaYym WH-
dopmauMm 4epes Hero M B paccMaTpu-
BaemMomMm cny4ae moxeT ObiTe NwGOA.
Bmecto Hero noaonaer w3onatop
ISO7221AD [14], HO nog Hero NPUAETCA
KOPPEKTUPOBaThL Ne4aTtHy nnaty nubo
nNpuNaveaTe 3Ty MMWUKPOCXEMy “BBEpX
HOramm™,

OnTpoHbl PCB17A moryT GbiTh 3ameHe-
Hbl Opyrumu noaobveiMu, Hanpumep,
FOD8B17, TLP521-1, LTV817, PC2501-1,
SFH618. 3ameny npeobpa3oearenio Ha-
npaxednn AMI1D-05055H30Z cnepyert
MCKaTb CPean aHanoruyHeix npeobpa3so-
BaTenei Apyrux W3rotoButTenew c cooT-
BETCTBYIOLIEN KOPPEKTUPOBKOW NeYaTHON
nnarel.



o4

108,5

Puc. 2

Tpauchopmartopsl LM-NP-1001 moryT
6bITh 3aMeHeHbl Ha LM-LP-1001, otnuya-
HOLMECH MEHBLLUEN BLICOTON.

Bmecto cynpeccopos PEKE18A npu-
roaHbl miobele Apyrve Ha HanpaxeHuwe
14...18 B, a 8BmMecTo TpaH3WCTOpPOB
BCB17 — nwobbie CcTpykTyps! n-p-n C
AONYCTUMBIM HANPAXEHWEM KONNEKTOp—
amutTep He mexee 30 B no abconwoTHOMy
SHAYEHMIO U MakCMManbHLIM TOKOM KON-
nextopa Gonee 250 MA.

Opoccenn L1—L8 — BLM21AGE01SN1
MNK APYrne HYXHON MHAYKTUBHOCTH TUNOD-
pa3amepa 0805 ana noBEepxXHOCTHOMD MOH-
Taxa [15].

Lna nogxnioyeHus K Tpascueepy FT-950
(a Takxe k FTDX-1200, FTDX-3000 » apy-
MM ¢ UHTEPPENCHLIMW CUrHanamm ypoe-
Hen RS-232) HyxHO narotoBuTe kabenb,
cxema kOToporo naobpaxeHa wa pmc. 3,
ak TpaHcueepy FT-857 (a Taxxe xk FT-100D,
FT-817, FT-857D, FT-897D, y KOTOpGIX
3TU curHansl umeloT ypoeun TTJ1) — no
cxeme, n3obpaxeHHon Ha puc. 4. Hyme-
paunA KOHTaKkToR paswémos MDN-6M u
MDN-BM nokasana Ha pmc. 5 (Bua co
CTOPOHBLI WTbipen). Pazsémbl 3BYKOBOW
KapTel KOMMbLIOTEPA COEOWHAKDT C rHe3-
nom XS2 nirepdeiica kabenem, M3roToe-
neHHbIM N0 cxeme Ha puc. 6. A caenan
Bce 3Tk kabenun u3 npoeopnos CCC-2G—
CCC-4G. Undpa B 0603HAYEHMK NOKA3LI-
BaeT 4YNCNO M30NUPOBaHHLIX XWNn B 06Len
akpasupyowen obonoyke,

NMpu HeobBXOAMMOCTWM MOXHO Nerko
M3roToBUTL Heobxogumele kabenu n ans
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APYrux TRPAHCUMBEPOB, W3YYME Npunarae-
MBI K HUM WHCTPYKUMK. Passem XS1 uH- MDN-6M
Tepdeitca coeamusaoT ¢ USB-paswemom
KOMNbOTEpPa cTanpapTHem USB-kabe-
nem.
NpasuneHo cobpaHHbin HTEpdEenc B
HanaxuMeaHMn He HyxXOaeTcs, HO nepean
NoAKNKKYEeHWEM K TDEaHCHUBEDPY M KOMNbIO-
Tepy ero pekoMeHAYyeTCA BCE Xe npose-
pwuTek. MNpexae scero ybeauTecs B OTCYT- Puc. 5

CTBWUW KOPOTKOro 3amMbikada Mmexny KOH-
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Taktamu 1 n 4 paasvéma XS1. 3atem ycTa-

52 i 8. BC817, BCB17W; BC337 45V, 500 mA

HOBUTE HyXHbie Aana wucnone3dyemoro Omni-Rig Settings | NPN general-purpose transistors. — URL:

TpaHcueepa nepembidkn S1—S7. lNMocne

https://assets.nexperia.

3TOro coeamHute kabenem paswém XS1 C RIG 1 |FtII32 |Ahnut | com/documents/data-

USB-paswémom komneiotepa. lNpoeepsre

sheet/BCB817_BCB17W_BC337.pdf

HanpsxeHwe mMexay ssisogamu 1 w 4, a

TaKxe mexnay esisogamu 8 u 5 umdposoro Rig type FT-950

waonATopa U4. B obBowux cny4asax OHO

(22.04.2018).
9. PEKE Transil™, transient voltage surge sup-
pressor (TVS). — URL: http://www.st.com/

A0NxHO BbiTe Okono 5 B. Port COM 1

Otkponte “[ducnetyep ycTpoucTe”

content/ccc/resource/technical/document/
datasheet/1a/3b/f2/a9/96/72/49/ca/

KOMMNbIOTEPA W HAWAMTE B HEM BUPTYanb-

CDO00000720.pdf/files/CDO0000720.pdf/

Hblih COM-nopT, agTomMaTtu4eckn co3naH- Baud rate 36400 i jer:content/translations/en.CD0O0000720.pdf
Hbld ONEepaunMoOHHOW CUCTeMOW Oona noa- (22.04.2018).

KNIOYEHHOro wuHTepdeirca. 3anomMHuTe Data bits 8 - 10. Series AM1D-Z 1 Watt DC-DC Conver-
HOMep 3Toro nopra. 3anycTue nwbywo — ter. — URL: http://www.aimtec.com/site/

TEPMUHANBHYID NpOorpammy, Hanpumep Parity None = Aimtec/files/Datasheet/HighResolution/
Terminal v1.9b [16], exibepuTe n3 Boina- - AM1D-Z.pdf?ft4=11-323 (22.04.2018)
11, LM-NP/-LP 1000 Series Line Matching
Stop bits 2 b Transformers. — URL: http://www.bourns.
XP1 NP-144 ., XPINP-144 com/docs/Product-Datasheets/LMNPLP,
@  “Microphone In" P i i i RTS T = pdf?sfvrsn=eef6056f_3 (22.03.2018).
E§ - m— 12. Kopnyc G106. — URL: http://www.
= P2 NP-144 ! t 106,
§g{ 'J'{Frgntuéa._ DTR s - F;EEE;EE;?BT tw/pdf/G100/pdf/G106.pdf
A B i 13, PL2303SA (SOP8 Package) USB to Serial
.;"I . Pollnt.. ms |500 E_ Bridge Controller. — URL: http://v-comp.
kiev.ua/download/PL2303SA v1.1.1.pdf
- (22.04.2018).
Puc. 6 Fimeo. ms: [400 =} 14. 1S0722x Dual-Channel Digital Isolators. —
URL: https://www.ti.com/lit/ds/symlink/
OAaWero cnucka 3T1oT NOPT U OTKPOWUTE iso7220c.pdf (22.04.2018).
ero, Haxas Ha akpaHHyw kHonky Connect. oK l Cancel 15. BLM21AG601SN1#. Product Search Data
MonpobyiTe nepeaaTts Kakyio-nubo MH- ) Sheet. — URL: https://www.murata.com/

dopmaunio ¢ Tpavcueepa. OkHO npuwéma —

TEPMUHANA NONXHO OCTATLCA NYCTHIM. Puc. 7
CoeauHUTE PE3UCTOPOM CONpoTUBne-

HMem 33...100 Om koHTaKTel 1 1 2 pa3b-

éma XP2 v nostopute nepepady uwHdopmauun. Tenepb oHa

AONXKHA NOABUTLCA B OKHE npuéma tepmuHana. Namewas
yPOBHU OpMUpyeMbix TepmuHanom curHanoe RTS w DTS,
yGeanTecsh, 4TO CONPOTUBNEHME Mexay koHTakTamu 3 1 6, a
TaKkxe mexay kontaktamu 4 u 6 pasvéma XP2 ckaykamm
MEHABTCA OT OYeHb DoNbLIKMX (HECKONLKO MEraom) A0 O4eHb
ManeHbKknx (HecKoNbKO OeCATKOB OM) 3HaveHwn, n obpaTtHo.
MNpu 3TUX WM3IMEpPEHWAX MWHYCOBLIA LWYN OMMETpa O0NXeH
BuiTe COBOUHEH C KOHTAKTOM 6 pa3béma.

Noaknwyate MHTEpdEWNC K KOMNBIOTEPY XenaTtensHo Npu
BblKMOYEHHOM TpaAHCUBEpe, nHayYe annapar Heckonbko pas
KpaTkOBpeMeHHO nepenaeT Ha nepepady. Ha koMneloTepe
HYXXHO 3anyCcTUTe W HACTPOWTL NporpammHoe obecnedveHne
ANA HYXHbIX BMAOB paboTtel B 3adupe. lNpumep HACTPOWKK
nporpammel OmniRig ans Tpadcueepa FT-950 nokasan Ha
pMmc. 7.

NATEPATYPA

1. fpey A. Coegunenwe Tpancueepa ¢ xkomneotepom. — URL:
http://ko62iu.ucoz.ru/publ/soedinenie_transivera_s_
kompjuterom/ 1-1-0-35 (22.04.2018).

2. BepGuuxuwia N., Bepbuukuia M, MNoaxmovenne KOMNBIOTEPA K
Tpascueepy 1 pabora 8 adupe. — URL: hitp://meandr.org/archives/
29187 (22.04.2018).

3. Xmonun H. Undposoi uktepdeic pna tpadcueepa FT817ND. —
http://rad4nal.qrz.ru/digB17.shtml (22.04.2018).

4. Mukpocxema CH340G — npeofpa3oeatens wHTepdenca USB e
UART (moct USB-UART). — URL: http://mypractic.ru/mikrosxema-
ch340g-preobrazovatel-interfejsa-usb-v-uart-most-usb-
uart-xarakteristiki-usloviya-ekspluatacii-tipovye-sxemy-
vklyucheniya.htmli (22 04 2018).

5. Dual-Channel Digital Isolators Data Sheet ADuM1200/
ADuM1201. — URL:  http://www.analog.com/media/en/
technical-documentation/data-sheets/ADuM1200_1201.pdf
(22.04.2018).

6. MAX220-MAX249 +5V-Powered, Multichannel RS-232 Drivers/
Receivers. — URL: https://datasheets.maximintegrated.com/
en/ds/1798.pdf (22.04 2018).

7. PC817 Series High Density Mounting type Photocoupler. — URL:
http://electronix.org.ru/datasheet/Optical/PCB17-SHARP.pdf
(22.04.2018).

en-eu/api/pdfdownloadapi?cate=&partno
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16. TepmuHaneHolie nporpammel. — URL:
http://easyelectronics.ru/terminainye-
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H. HEYHAEB, r. Mockea

BTH YCTPOWCTBO nNpeaHasHaYeHo ans
ABTOMATWUYECKOro BKNIOYEeHWA noa-
CBETKM (CBeTOoaAMOOHOM NEeHThl C HOMW-
HanbHbiM Hanpsaxenuvem 12...24 B) npwn
NpUbNXeHn, HaNPUMER, K YMbIBanbHWKY
C 3epkanoMm, KyxOHHOM MOMKE MNk Apyro-
My npeamety, Tpebylowemy ocaeleHns
EmMkocTHOE pene cobpaHo Ha cneuwa-
NM3NPOBaAHHOW Mukpocxeme TTP223-
BAG. OB6 aton MMKpOCXEME W KOHCTDYK-

—— . e

FMX HW3KOYaCTOTHLIX HABOAOK CEHCOPHBIN
anemeHT E1 nogxmoyeH k exoay (BeiBog 3)
mMukpocxembl DA1 yepes ®HY C1RI1C2.
Ina nopasnexduna BbiICOKOYACTOTHRIX HABO-
OOK OT coToBbix Tenedowoe, Bluetooth,
Wi-Fi v apyriux nepepawowmx YCTPDOWCTB
nocnefoBaTenbHo C CEHCOPHBIM 3NeMeH-
tom E1 BkmoudeH apoccens L1. 9kcne-
PUMENHTEI NOKa3anwW, 4TO ero ycraHoBka
NPaKTU4HECKW HEe BNUAET Ha YYBCTBUTENb-

...._—A

auctTop V11 orkpeiBaeTca, Ha cBeToanOL-
HYIO NEeHTY NOCTynaeT HanpsaxeHwe
NOACBETKA BKNIOYABTCH.

Npw ynaneHuw OT CEeHCOPHOro ane-
MEHTA Ha BbIXOOe MUKDOCXEeMbl NOABNAET-
CA HM3KMWA YypOBEHL, W kKoHaeHcatop C4
HAYMHAET pa3paxXaTtsCH Yepes peawcTop
R3. B peaynstare HeCcKoONukO CekyHa Ap-
KOCTb NOACBETKM HEe N3MEHAETCA, a 3arem
OHAa NnaeHO ymedbwaertcn. Bpema aa-

AEepP¥EW BLIKNKYEHWA nogceerT-

Puc. 1 ? o & +12B  ku MOxHO WMameHuTb noabop-
' kol peanctopa R3 n konaeHca-
| CaeToauonHas ropa C4, yem Donblue HOMM-
E‘E / VD1 s 128 Han — tem Bonblue 3anepxka
DA1 I SMALOO7 | _ Bce npetann, KpoMe CeHcop-
E4 L11wmliA 1100 TTFEE_"EFTS - i r-.'_.". . R HOT [‘% C-.II.TIEI-."IF,'HI..-'L ;".!'Ft:'.’ii*:-"lll:ruLi—_.!th fca
— vl 3lyofrey Q@ 1 —{1— o {'”LIH'"T{'T:F'”'mf“m nieaon bbbk
e —1e 3 BA0 x | re M3 .1_. 0Nl Taﬂﬂmlmm.{: CTex
R1 [ 100 Egz * : |+ C4 NOTEKCTONWTA, 86 YepTex NokKa-
555‘_-_-5 | RiE L 1!]%::”1‘ A VD2 ] :DEMEE X 3aH Ha pmec. 2. [pumeHeHbl B
_ <10 B BXAVOSCOVT | OCHOBHOM [AETanu ana nosepx-
e e - - 12B  HOCTHOrO MOHTaxa, pesncTo-
UMAX Ha eé ocHoese ObiNo pacckasaHo B HOCTL pene. BelxOaHOW CUrHan MUKpocxe-
craThe aeTopa "CeHcopHble Bolikniovatenn Mol 4epes uens VD1R3C4 nocrynaer Ha
(6eCKOHTaKTHLIE KHONKKW) HA MUMKDPOCXeMEe  3aTBOpD MOLLHOIro NONeBoro Tpad3ucropa,
TTP223" ("Paano™, 2018, Ne 5, ¢. 25—27) KOTOPLIA U NOAAET NUTAKLWEee Hanpsaxe-
NononHutensHo BelNK NpoOBEASHBLI IKCNe- HKUe Ha ceBeToanoaHyo neHty Al, Mukpo- Y
DUMEHTLI C 3TOW MUKPpOCXemMOon. K e cxema nuraercs OT napamMetpuyeckoro - LN
Bxoay (eeison 3) O6N NOAKNOYEH KOHABeH- cTabDunuaatopa HanpaxXeHus Ha 3anemMeH- i g%
CaTop nepeMeHHon mkocTu. o émkoct  Tax R2 n VD2, konaeHcartop C3 nopaenset =K -A1
300 n® mukpocxema Npu NOAAYE NUTAK-  NyNLCAUMK U NOMEXK NO UeNW NMTaHna,
LWEero HanpsxeHwsa kanvwbposanacb, HO C BuiBoas 4 v & mukpocxemsl DA1 oc- 3
YBENWYEHMEM BMKOCTWM KOHAeHcaTopa Tasnedbl CcBODOAHLIMKM, NO3TOMY OHa -128
MYBCTBMTENBHOCTE YMEeHbWAaNack BNNOTE  pabotaer B pexume KHOMNKW ¢ CaMOBO3-
N0 TOro, 470 oMa cpabateiBana Nnpu HENoO-  BpaTtom™, T. . Npy NpUbNUXeHUn K CeH-
CpeCTBEHHOM NPUKOCHOBEHWMW K BhLIBO-  COpHOMY anemeHTy E1 oceBelweHuwe Bxno-
ny 3. Npu EMKOCTH NEPEMEHHOND KOHABH-  YaeTcs, a NPy yaaneHnM — BeIKNKOYAaeTCA, Puc. 2
catopa bonee 300 n® pabortocnocob- HO B pasHHom cnyvae He cpaay. llpowc-
HOCTL MUKpPOCXembl Hapywwunace. Mo-  xogwt ato Tak. Npu npubnuxeHun K ceH- pbel — Tunopasmepa 1206, okcuaHbie

ATOMY CEHCOPHBIM ANEMEHT MOXET MMETh
cpasHUTENLHO BonbluMe pasMmepw, U Ha
OCHOBE 3TOW MWKPOCXEMbl MOXHO Cche-
nartb EMKOCTHOE pene.

Cxema yCTpOWCTBa noka3laHa
pwuc. 1. [Ing ymeHblUEHWA CETEBLIX W APY-

Hd

COpPHOMY 3NEMENTY HA Buxoae (BeiBon 1)
Mukpocxembl DA1 nosaBnaeTcA Hanpsxe-
HKUe okono 5 B, B pe3ynstare KoHaeHca-
rop C4 ObICTPO 3apaxaerca Yepe3 amoa
VD1 po nanpaxeHws okono 4,5 B, a sarem
MenneHHo — o 5 B. B peaynerare Tpas-

KOHAeHCATODbI TAHTANOBLIE TUNOpPAa3-
mepa D (C3)n B, C (C4), octanbHbie — Ke-
pamuseckune Tunopasmepa 0805. MNpume-
HEH TpaH3ancTop APM2014N, nemoHTHUpo-
BaHHbIM CO CTAPOA MaTEPUHCKOW NNaThl
[K. CneayeTt y4ecTs, 4TO Npu ero MoHTaxe
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Ha NeYarHon nnarte U TeMneparype Kopny-
ca 25 °C makcumansHblil Tok cToka — 9 A,
a paccemBaemas MOWHOCTE — 1,6 BT
Mpu Temnepatype kopnyca 100 °C amwm
3Ha4YeHWs ymeHblawTca 0o 6 A m 0,6 Bt
cooTeeTCTBEeHHO. [pu  HanpaxeHun
sateop—ucToK 4,5 B conpoTueneHue ero
kaHana — okono 10 mOm. U3 atoro u
HaNo WCXOOWUTHL NPW ONpPeaeneHun MOLLL-
HOCTW NOAKNIDYEHHOW K HEMY CBeTOOnOA -
HOW neHTel. lNpy HanpsXeHun NUTaHuA
Gonee 20 B Hano npumeHnTs NONEBOW

reen
Puc. 3 ':
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Ansi M3aroToBneHWus CeHCOPHOro ane-
medTa Beina ncnons3oeada gonera (06e-
pTKa) n oTpeaku Toncton Bymarn (BaTma-
Ha). OaMH KOoHeLw coeuHUTENLHOro M30-
NUPOBAHHOr0 npoeoaa 4 3a4yvuedH Ha
pacctoaHmin 30...40 mm, 3aBEpHYT K 3a-
XaTt B @onbre. 3arem Gonbry NoOMeLwanT
Mexay AByMA OTpe3kamw BaTMada cooT-
BETCTBYIOWErD pasMepa W CKPennawT B
HECKONBLKMX MeCTax C NOMOLULID cTenne-
pa. O6azaTensHO HAA0 CKPEnuTb MECTO,
roe NnpoBoa 3axXart B honere.
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Cnenyetr OTMETUTbL, 4TO
yem Oonblue pasmepsl CeH-
COPHOro 23nemeHTa, Tem
Gonblie ero 4yBCTBUTENbL-
HOCTE K Bonbwnm o0DOb-
eKTam, HO C Apyroi cTopo-
Hbl Tem OGonbwe ero
EMKOCTb, @ 3Ha4MT, 1 MEHb-
Wwe 4YyBCTBUTENbHOCTbL Cca-
MOro pene. Noatomy MOXHO

—

nopobpate ONTUMANLHbLIE

| pasmeps 3nemenTa. [Ans

Puc. 4

TPAH3NCTOP, BblASPXMWBAOWWA 3TO Ha-
npaxeHne. [lpoccens — EC24 nnu nioboi
manorabapuTHoin. BHewwHWA B CMOHTK-
POBAHHOW NNartel NOKa3aH Ha puc. 3.
Pene 6bin0 ycTaHOBNEHO B TymMDOu4kKy-
yMbiBanbHWK B BAHHOW kOMHarte. BapuaHT
ero pasmelleHua nokasaH Ha pumc. 4.
CeHCOpHLIA 3neMeHT 3 € NOMOLULKD Nun-
KOW NIeHTHI 3aKpennéH Ha nepenHein naHe-
nM 2 awmka Tymbouxu. Paaom B 3aumr-
HOM M1AacTMacCoOBOM Kopnyce 5 noaxoas-
IWero pasmepa pacnonoxeHa nevarHas
nnara, KoTopas coeaAuHeHa C CeHCOPHLIM
ANEMEHTOM OTPE3KOM M30NUPOBAHHOIO
npoeona 4. Ero anmva — 50...70 mm.
Mutarowwe nposoaa 6 COOTBETCTBYIOLLE-
ro ceYeHus BbiBefeHbl 4Yepe3 3aaHi
CTEHKY AlIWKE K WUCTOYHUKY NUTaHWUA W
ceeToauoaHon newte. CeHCOpHbIA ane-
MEHT 3 COCTOMT M3 ABYX 4YacTen, KOTOpbIe
paamelleHsl C OBYX CTOPOH OT pydku 1.
Ecnn 3apepxka BbikN4eHua He Tpeby-
eTca, konwpewcatop C4 He ycranasnum-
BawT. Ero MOXHO BpEMEHHO He yCTaHae-
NABATHL KU NP NPOBEAEHWUW HANAXWUBAHWA,

3ToOro ero Haao caenarth
MakcuManeHo BH0nbWOro
pa3amepa, a npw Heobxoan-
MOCTW YMeHbLUWTL, NPOCTO OTpe3as
HacTb HOXHUUAMMK, NOCKONLKY Nnowank
CEeHCOPHOro 3nemeHTa B AaHHOM KOH-
KPeTHOM Cny4Yae okalanace O0KONO
250 cm®, He TpebyeTca HeNOCPeaCTBEH-
HOro NPUKOCHOBEHWA K Hemy. Pene yee-
peHHo cpabaTtbieaet npu NnpubnuxeHnn
K HemMy 4enoBeka Ha paccTofAHue
150...200 Mmm.
PaamecTuTs EMKOCTHOE pene MOXHO 1
B APYroMm MecTe, a eciu yCTaHOBWUTh
NONeeon TPaH3UCTOP Ha Hebonswown Ten-
NooTBOA, MOXHO KOMMYTUPOBaTL NUTAID-
Wee HanpAXeHWe N0 HeCKONbKUX NecaT-
KOB BONLT U TOK 00 HECKONLKUX amnep.
Cnenyetr NOMHWTL, 4TO B NPeAIOXEHHOM
BAPWAHTE WCTOMHWUK NWTAHWA A0NXEeH
MMETE ranbBaHU4eCckyio Pasen3ky Ot CeTH
230 B.

Or pefakuMM. Heprex nevarHoM nnarsl
B ¢dopmare Sprint-Layoul MMeeTrcsA no
anpecy fip://fp.radio.ru/pub/2018/07/
rele.zip Ha Hawem FTP-cepeepe.

pouecC CamOCTOATENeHOro Hanwu-
CaHWMA CKeT4a ANA ynpaBneHws
paboton RGB-kyba Ha ceeToguopax

| WS2812B unu PL9823 [1, 2] moxeT

NOKa3aThCH ANA HAYMHAKWWUX TPYAHOW
3agavyen. Ho MoOXHO BOCNONL3OBATLCH
roToesiM npunoxeHunem ans MK, coana-
Ban, BOCNPOWM3BOAA W COxpaHan pas3s-
nuyHble 3ddekTel NeperniYeHna NuK-
cenei kyba ¢ ero nomowen. Cam kyd 1
nnata Arduino Uno npu 3TOM NoO OTHO-
IWWEHWD K KOMNbIOTEPY CTAHOBRATCH
ceoero poga nepudepuitHbiM yCTPOK-
cteom. Mporpamma Glediator B nocnos-
HOM nepepoae — rpad@uy4eckuin aHuma-
TOP YCTAHOBKW CBETOW3Ny4aoLlmx Ano-
poe. Ona pa3pabortana B MepmaHun,
HaxoauTcs 8 ceobogHoM AocTyne AnA
BCEX Xenawuwinx, a HalnTu eé MOXHO Ha
canrte paspaborymkos [3]. Tam xe npu-
BeAeHa HecnoxXHana nocnenoBaTenb-
HOCTb AeWCTBWIA NO ycTaHoeke atoro NO
Ha komneloTep. MNo 3ameicny asToOpOB,
Habop ceeTOAMOAOB nNpeAcTaBnaer
cob0n ABYXMEPHYID MaTpuuy NUKCenen
NPOWU3BONLHOWN KOHpMUIrypaumum ¢ Makcnu-
ManeHLIM 4YWCNOM cBeToawoaoB 512,
COEAVMHEHHLIX B OQHY Uenb 3Menkon. Ho
Ha NpakTuke aTy nporpammy MOXHO
MCNONL30BaThL ANnA ynpasneHus kybom c
WHOW NOcCneaoBaTenbHOCTLIO cCoeauHe-
HUA NUKCenen,

Mrak, cHavana B Arduino Uno 3arpy-
xawT ckety WS2812_Glediator (ero
ckasnBaem ¢ pecypca pa3apaboTymkor).
B ctpokax #define DATA_PIN v #defi-
ne NUMBER_OF_PIXELS napno yka-
3aTb HOMEP YNpasnAnLWEero BxLIBoaa Ha
nnate Arduino Uno »m ywcno ceetToguo-
noe B nexHTe. B aBTOPCKOM BapuaHTe —
ato ymucna 6 n 125 cooTBETCTEEHHO.
Hanee nogkno4anT cBeToAnOaHbIA KyD
K nnate asyma nposonamu. Beison DIN
kyba — K BeiBoAy 6 nnaTtol, BeiBOA GND
kyba — k BmBoay GND nnartei. Kyb
3anNUTHLIBAKDT OT OTAENBHOr0 UCTOYHMKAE
nMTaHua HanpaxedHwem S B, a nnarty
Arduino Uno — uyepe3 USB-pa3bwém oT
MNkK.

OTtkpeieawoT npunoxenne Glediator.
Ha puc. 1 npeacrtaened BHEWHWA BAL
OCHOBHOrQo OkHa nporpammel. LiBetom
BolgeneHsl Tpu paboune 30HbI, C NOMO-
WL KOTOPBIX MOXHO CO3AaTe, NOAKND-
4UTb K KyDy 1 coxpanuTb B Buae gawnna
abdekT nepeknoyeHnii UM CUEeHb
(Ha3gaHMe B paMkKax nporpammel).
Bkxnanka Options (3042 1) OCHOBHOrO
MEHID NO3BONAET NPOM3BECTHU HACTPON-
KW nporpaMmmel ana noaknio4YeHna u
ynpaeneHns paboton kyba. B 3oHe 2
HaXOAWTCH 3KPaH, Ha KOTOPOM npo-
KPY4WMBaAETCA CO3NaHHANA CUeHa, HUXe —
MATH KHONOK BO3MOXHbIX CNOEB CUEHbI,
Eweé Huxe — Tpu NoNa C KHONKamMuK pac-
KpbIBAOWWXCA CNUCKOB, B KOTOPbLIX Ha-
X0AATCA TuUnbl (Tupe) nNepexknYeHni,
¢dunetpoe (Filter) nx obpabotku n cme-
weHna (Mixer). Janee pacnonoxeHs
ABa perynatopa — APKOCTU CBEYeHWA
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knwoyeHun (Speed). BHM3y 30HbI Haxo-
antca knonka Configure generator.

RGB"KY60M 5X5><5 C FIOMOLIJ.I:I'O Mpu Haxatuu Ha HeEe noABNAeTcA

" NONONHUTENBEHOE OKHO HacTpoexk AnA
n p Oor p aMmMbl G I o d 1a t Or nanHoro agpdexra-cnona. Npu coapavnm
cueHs yaobHeim Oyner penate ee He
Bonee 4em TpExcnowHoOW. Takum obpa-
30M, Nporpamma onepupyer nepe-
8§ GiFRATOR Graphcal | FD installanon Anema | OH :gﬁ:;':'ziﬂ””e T nHKcEHEﬁ1 y
it i e B BEpxHEn 4acTW 30MHbl 3 HAxXOAWTCA
none, B kKOTopom oToOpaxanTch 3HaYKn-
n3obpaxeHnwa BpEeMEHHO COXpaHeHHOMW
Wn1 BoiBpaHHON cueHbl. BHU3y HaxopaT-
ca ynpasnsaiowwe kHonku: Add L — spe-
MEHHOE COXpaHeHWe TeKyLen cueHbl (13
aKpaHa neson 30Hb 2), Set L — BwiBOA
= BbIBpaHHON CUEeHbl W3 NONA 30HbLI 3 Ha
R TR = 3KkpaH 30Hbl 2, Clear — oyncTka nona oT
[Type  Risek Type B CueH, Save — coxpaHeHue roToBown cue-
iriter  Nome ; ' : HbI B Buae otaenwHoro ¢awnna, Load —
|Mucer Add || Fade Tame J : 3arpy3ka B Nnone 30Hbl HYXHOW CUEHbl-
Level | Len ' daina,

B nayane pabotu (pue. 2) Ha Bknan-
ke Options epibupawdT na esinagawwe-
ro cnucka sknanky Matrix Size. B

et | Sei N Eftect Level i ~ i i NOABUBLUEMCA OkHE (puc. 3) ykasbi-
arddl | Ldd R IDiroction  Fougie | . BAKDT YWCNO NUKCENen B ABYXMEPHOW
T T | P — i ' i cucreme koopauHar. MNpuemnembie co-
Rem Cwer Save  Load fum“' » | Puration { ] s yetaHnsa: 25x5 nnn 5x25, a Takxe gony-
, | = CTUMbI 1x125 unmu 125x1. KHonka Apply
....f'." bowes Lokt § AwtioSeurcs  EESTINERESERES 1| |Lowe L Changes — NPWMEHEHWE YKA3aHHOro
| i | [Upper Limit | start Stop v s M3MEHEHWA (OKHO HE 3aKpbiBaeTca),
imer Vate - Tirmes Vi Done — 3akpbiBaeT OKHO C COXpPaHeHwu-

e st | | Gaun eM M3MEHEHWUIA.
www. Solderlab ge | furn on F i Nanee, AONA CO30aHWA  CUEHBLI
' (puc. 4), HanpuMmep AOABYXCNOWHOW,
BuibupawwT B nepeom (kHonNka 1) cnoe
™nN nepeknwyeHvin (Type), pexum

/d S
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® GLEDIATOR - Graphical LED Installation AnimaTOR
File |Options Extras About

Matrix Size
Output

! Dptions Tor "Wave”™

[rrectson

>

II Slepwidih

Wawvelength

Red Value

“ Iype Wave

Filter MNone

Type Black Mixer Add

Filter None Level

LGrean Value

Blue Value

Confizre generator Wave R
’ Matrix Size . e — 1 ¥ WaveGre

Speed

aze_X Effect Level A Waye Bl
25 Dwr &= Liom Togyle
Methode Manual

Apply Changes
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Done

Coafigure genesaior

Cart Ly

| Direchicn Toggie

Wave (BoOnHa), W B OTKPbIBWWEMCH
nocne Haxatwa Ha kHonky Configure
generator okHe 1 NPOM3BOARAT xenae-
MbIE UBETOBLIE HACTPOWKW
nepeknioYyedmMn, CKOpoOCT-
HBIE U KONWYECTBEHHbIE Xa-
PAKTEPUCTUKK pexuma (ans
COXPaHEeHMA HaXUMawT Ha
kHonky Done). He Hago
3a0k6IBATE O BO3MOXHBIX Ha-
CTPOWKaAX Perynatopos Ap-
KOCTHM M CKOpPOCTW. AHano-
rM4Ho aenawT Beibop v Ha-
CTPOWKW (M3OrHYThIE UBET-
HbIE CTPeNnKn — NOBTOPHbLIE

NEeACTBUA) ANR BTOPOro
cnos (kHonka 2).
Korgpa cueHa roTvosa,

nepedsocum ee B pabouee
none 30Hbl 3 (cMm. puc. 1) c
nomowib kHonku Add L, B
NOSBUBLLUEMCR OKHE (prucC. 3)
AAEM el UMA 1N HaXKUMaem
Ha kHOonNky Done. KapTuHka-
3HAYOK CUEHbI A0oNXHA NOo-
ABUTLCA B nNOnNe 30Hbl 3
(puc. 6). O4YUCTUTE NEeBbLIA
IKPaH 30Hb!I 2 MOXHO, BblIDuK-
pas B kaxgom cnoe tuna ne-
peknwo4eHnin pexum Black.
Ona NOBTOPHOro BO3Bpa-
WeHWs CueHbl Ha nNeBbln
3KkpaH eeé HyxHo BoibpaTtb No
JHAYKY M HAXATbL HA KHONKY
Set L.

[lanee MOXHO TpaHCcnwu-
POBaThL CUEHY nNepeknn4e-
HUA Ha kyb, ans 4Yero Ha
sknagke Options eoibu-
pawT U3 cnucka Output. B
noseuBwemca okHe (pwc. 7) Output
Options pgenaem coOTBETCTBYOWME
H2CTPOMKK (yKa3aHbl CTpenkamu) no
YCNOBWID NPOTOKONAa nepepavu, Yicny
M pacnonoXeHWw NWKCEenew, NopRaKky
cnenoBaHws UWBETOB B Nnepegave Aad-
HbIX, CKOPOCTW Nepepayv u HOMepy
nopra nogknw4YyeHua Arduino Uno.
BknwueHue kyba v ero oTkn4YeHue ot
MK nNpow3asoaARTCA COOTBETCTBEHHO

RHep L

Puc.6

setl
Add L

L i

Type Wave

Pixel Order

iier HNone

ixer Add
Color Order

Blrndwe {:ﬂ“d
flect
recton

kHonkamu Serial
Open v Serial
Close.

iTﬂH! Black
iHIt-:*r Hone

I Mixer Add

F Fifect

EDtrectlﬂn
Rep R
Clear

EME[hU{IE
Save load | |

Value

Ona coxpaHeHWA CUeHbl B BWAe OT-
NenbHOro ¢ganna HyXHO BOCNONL3O-
BaTLCA KHONKamwu Save — cOoxpaHeHwe
¢anna m Load — 3arpy3ka dawnna
(cm. puc. 6). Ha 3TOM pUCYHKE KHOMKMK
BblAENEHLI UBETHLIM MNPAMOYTONbLHW-
kom. MNpu XenaHuu NOCMOTPETb, 4TO
BHYTPW, ©ann MOXHO OTKPLITE U COXpa-
HUTbL C pacwupeHnem .txt ¢ NOMOLLLID
nporpammel WordPad. CoxpaHaTth

f Output Options

Output Mode  Glediator_Protocol

Board Order

Board Size X: 25

COM-Pori
v B_1000000 v |

| Senal Open

Apply Changes

Mapping Mode Bpards ol _Pixel

HS TR
HS TI1
GREB

Board Site Y: 8§

Borads X: 1

Socket 15 bound to Ports Ox19

Open Socket

Haud-Rate i

Senal Close Patch Artnet/TPMZ . Ni

Cancel

dannsl CUEBH MOXHO B NiO-
Gown nanke MNK.

PyHKUMOHANbHbLIE BO3-
MOXHOCTH nporpamMmmel
Glediator ropaapo wwpe,
4YemM pacCMOTPEHO B CTaTbe.
Hebonblwyww pPYCCKOA3bLIY-
HYI0 BWUOEOWHCTPYKUWIO NO
pabote ¢ 3TOM NpoOrpamMmoi
MOXHO nocmoTpeTe B [4].
Bonee noapobHblin obyvar-
Wi BuaeodparmMeHT no
pabore C nNpunoXexHnem Ha
AHMWACKOM S3blke MOXHO
NPOCMOTPETE Mo agpecy
https://vimeo.com/
114314817

NUTEPATYPA

1. Mamuuer 1. RGB-xy0
5x5x5 wa Arduino Uno. —
Papwo, 2018, Ne 3, c. 57—60.

2. Mamwuer [1. Ynpasna-
emblidi RGB-ky® 5x5x5 Ha
Arduino Uno. — Pagwo, 2018,
Ne 5, c. 59—62.

3. Glediator — LED Matrix
Control Software. — URL:
http://www.solderlab.
de/index.php/software/
glediator (21.03.18).

4. gLEDiator, Arduino &
WS2812, anmMmupoBaHne cee-
ToaMoAHBIX MaTpwuu. — URL:
https://www.youtube.com/
watch?v=9J00QZcKIQSB
(21.03.18).

Or pegaxywn. Ckery gna Arduino Uno u
NEMOHCTDALMOHHBE DONMKK, RINKDCTRRPYIO-
wme paboTy YCTPOWCTBA, HAXOARTCA NO
aapecy ftp://ftp.radio.ru/pub/2018/07/
555pro.zip Ha Hawem FTP-cepaepe,



UHaoukKaTop pa3paakm akkymynartopa
B pagumonpuémHuuke PERFEO PF-SV922

A. BECEJIOB, r. fipocnagens

I)anuunpuéuunxu PERFEO PF-SV922
NONL3yINTCR BGONLWORN NONYNAPHO-
CTLIO CPEAM Xenawuwmx Bcerna UMeTs Npu
cebe Hebonbwon No pasmepam NPUeMHNK
avana3zoda YKB co ecTtpoedHHeim MP3-
nnenepoM. 3TOMy cnocobBCTBYIOT Npw-
emMnemMasn ueHa, KpacuBebiin Anu3anH 1 nac-
CUBHBIN M3nyyatens muabaca, aenaumin
Tembp 3By4aHua QOCTATOMHO KOMGOPT-
HbiM. B anrnuiickoin Bepcun 310 YCTPOW-
CTBO uMeeT Haasanwne "Sound Ranger”™ —
"My3bikancHbii Bpoaara”.

OanH M3 HepQoOCTaTKOB — OTCYTCTBME
MHOMKATOPA pa3psaky ANTUR-MOHHOro
akkymynaTopa. bea wHgukaumwn ouedka
OCTaBlWerocs epeMeHn paboTol NPUeMHK-
Ka AoBonbHO NpubnuavtenbHa faxe Ana
cneunanucTa-anekTpoHWwMKa, a yx anq
GONLWWHCTBA BnafensUEes OHa npakTuye-
CKM HEeBO3MOXHa. Kpome TOoro, Heoxu-
OAHHOCTE OTKNIYEHUA NUTaHWA BOCNPW-
HMMaeTcA Bcerga HeratweHo. Heobxogm-
MO BbINO HAWTK NPOCTOE PelleHue NaH-
HOW NpoGnembl B CXEMHOM WU B KOHCTPYK-
TMBHOM nNnave. Buibop nan Ha mManomol-
Hbl& CYNEPBU30PLI NUMTaHWMA — OETEeKTOPbLI
MNOHMXEHWA HANPSXEHUA.

—= K nuHuK nutanma +3,7 B

I
DA1 e d gﬂ.
K1274Cn330 HL1 &
iy BL-L513UBC-B “
2 153
}_—'- K obwemy nposoay
Puc. 1

Cxema vHankaTopa paspaaky NnuTaHus
Ha cynepsu3ope DA1 K1274CN33M [1]
npueeneHa va pmuc. 1. B nosacHeHuu
paboTl AaHHOE YCTPOWCTBO NPakTU4ecku
He HyxpaeTcs, Npu CHUXKEHWU NUTaHKA 0o
3,3 B BCTPOEHHbBIWA BbIXOAHOW TPAH3WCTOP
cynepevM3opa OTKPLIBAETCHA, 4TO NMpuWBO-
AUT K CBEYEHUI0 CUHEro MUralowero cee-
toamona HL1 BL-LS13UBC-B [2], koTo-
pbliidA U CUrHANWAUPYET O HACTYNAKLLEN
paspaake akkymynatopa. Beway npocro-
Tel CXEMHOro peweHWa wHaukaropa
nevyarHas nnarta He paspabarviBanacs.

Cpasy OroBopuMcs, 4TO NpW yCTaHOB-
K& MHAWKATOpa aBTOp He HecéT OTeeTCT-
BEHHOCTW 3a COXpPaHeHWe rapaHTHMWHOro
obcnyxueaHma w3-3a ¢akrta BCKPbITUA
KOpNyCca WU 3a BHECEHHbIE CXeMOTEXHW4Ye-
CKUE M3MEHEHWA B NPUEMHMEKE.

Ana BCKpPbITUA KOPNyCca v pa3neneHuva
ero Ha [Be 4acTu (NepeaHIo 1 3aHI0)
HeobX0AMMO BLIKPYTWUTL KpPEcTOBOW OT-
BEPTKON AwameTpom 3 MM TpW wWwypyna,
PacnonNOXeHHslXx NO Kpasm B 3aaHERn
4acTv Kopnyca, n 0aAvMH — B OTCeke nuta-

HuA. [lanee CHATe WKW OTKPENnuTbe OT
OOHOW NONOBWMHLI KOpNyca ABE 3nacTwy-
Hele "nopowssl”. JancHenwwe AeWCTBUA
MOACHAET pUc. 2.

B nepepHein BepxHen 4acTtu kopnyca
CBEpPNAT OTBEpPCTME ANA ceeToavoaa,
HaNpPoOTUB LWypyna KPenneHnus quHamMuye-
CKOW rONOBKW, W KPENAT 3TUM LWYpPYynoMm
CBETOAMOMN 3a BbIEOA aHoaa Yepes nonon-
HATENLHYKD Wanby. AkkypaTtHo usrnbas m

NOAroHAR NO MECTY BuIBOLbI CyNepBn3opa,
MOHTUPYHOT €ro Ha BbiBOJax cBetoaowona.
O6wwmiAn 1 NNIDCOBOWN BLIBOALI MHAWKATOPA
(cm. pruc. 1) COBAMHAKT OTPe3kaMKn Npo-
BO/I0B Pa3HOro ugeTa C COOTBETCTBYIOLWM-
MK KOHTAKTHLIMW NNowankamn Ha nnare,
Kak nokaszaHo Ha pwc. 2. O6uwmn nposon
Benoro userta npunasaH k nnowanxke BAT -
MnocoBoid NPOBOLA KPAaCcHOrD UBEeTa Nnpu-
NasH kK KOHTakTam nNNocoBOro BbiBoAa
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OKCHMAHONO KOHAEHCATOPAa, PacnonoxeH-
HOr0 CO CTOPOHBLI, NPOTUBONONOXHOW
Ne4aTHbIM NPOBOAHUMKAM W NOLAKNIOYEHHO -
ro napannensHo BbiBogam 6 (nNuTaxue
+3,7 B) n 7 (06wmin) ycunutens MOLL-
HOCTK 3Y4, BLINONHEHHONO Ha MUKPOCXEeMEe
NS4871 (aHanor LM4871). B aaknioyeHne
DenawT Bbipeé3 BO BHYTPEHHEW nepero-
poake Kopnyca Ana NpoBoaos, 4Tobbl OHK
HE nepegasnveanicb, a NONOBUHKW KOP-
nyca NPUeEMHUKE NNOTHO COEQUHUNACD.
MNpwu cpeaHein rpoMKOCTH 3ByYaHwA
npumepHo 3a 40...50 muH A0 oTKNOYEeHUA
AKKYMYNATOPa WTATHOW 3aWWTON CBeTOo-
OO HAYMHAaEeT BCNbIXMBaTL B TAKT C NUKa-

BknwouyeHue un

M I'[:IIJMHUCTH EE':,FIEDHI:II CArHanoBe, HO
NOCTENEHHO, NO Mepe pa3pagku, 3Tu
BCNbIWKKA CMEHRIOTCA DEXUMOM E€ro M-
raHva 0o momenTa cpabartwiBaHuA 3auin-
Tel. Mpw 3ameHe ceeToguopa Ha Apyron
MAaNOMOLLHBIA APKKA NBOro ceeyveHun, B
TOM HYWUCNE W Ha HEMMralowwn, cneayer
W3IMEPUTL ero TOK Npu CBEYEHWK, N ecnun
OH NpesbiwaeTr 5...10 MA, yMeHblWKUTb 00
YKA3aHHOr0 3Ha4yeHna, BKNIOYMB NoCnego-
BaTeNLHO CO CBETOOAMOOOM OrpaHuym-
TENbHLIA PE3WCTOP COOTBETCTBYIOLWEro
CONPOTUBNEHWA (COTHW OM). 3apybexHbin
ananor K1274CN33nN Cynepenaop
PST529G [3]. HassayeHws BbLIBOOOB Y

BbIKJIO4YEHUne

MUKPOKOHTpONJIepa OAHOM

KHOMKOM

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

|} MUKPOKOHTpONNEpPHbIX YCTPOWCTBAxX C
. BatapenHbiM NUTaHMemM NPUMEHAIOT
pa3nuyHbie cnocobbl IKOHOMUKW 3HEPrMK
Batapeu. Hanpumep, yaen, ynpoleHHan
cxema kotoporo u3aobpaxexa Ha pmc. 1
[1], B ucxogHOM cOCTOAHMKM HE noTpeb-
naet Tok o1 batapen GB1, a nuTasme Mmuk-
POKOHTPONNEpPa OTKNKYEHOD 3aKpbiTbhiM
bnarogapa peauctopy R1 p-kaHanbHbiM
TpaHaucTopom VT1. MNMpu Haxatum Ha
KHOMKY SB 1 HanpaxeHuwe Mexay WCTOKOM
M 3aTBOPOM 3TOr0 TPaH3uCTOpa CTaHo-
BUTCA AOCTATOYHBIM ONA €0 OTKPLIBAHKA,
HanpaxexHwe Batapewn NOCTynaer B uenb
NUTAHUA MUKPOKOHTPONNEpPaA.

VT1 Y —

R3
RESET
Y Vo1

AT

w
K MUKpOKOHTpONNepy

VT2

+—= D61y

K nopry

BLIBOAA,

DA1 TBLOS

B Havane ceoei pabotel nporpamma
MHUKDOKOHTPONNEPa AONXKHA YCTAHOBWUTDL
Ha NOpPTe BbIBOAA, C KOTOPbIM COEOWHEH
3aTBOP N-KaHanbHOro Tpax3awucTopa VT2,
BLICOKIMIA NOTWHECKWIA YPOBEHb Hanpsaxe-
HWUS, 4TO OTKPOET 3TOT TpaHaucTop. Yepea
HEro HUWXHWIA Mo CXeme BbiIBOLO pe3ncTopa
R4 6yper coeguHed ¢ 0BWMM NPOBOAOM.
Mpwu 3TOM HanNpRXEHWE 3aTBOP—WCTOK
TpaH3aucTopa VT1 HeckoNbKO yMEeHbLUWT-
CH, HO OCTaHeTCA A0CTarto4YHbIM ANA yaep-
KaHWA 3TOrO TPAH3WCTOPA B OTKPLITOM CO-
CTOSHMK, 2 MUKPOKOHTPpONNEPA — BKNKO-
YEHHbLIM U NOCNE OTNYCKAHWA KHOMKW,

MoesTopHoe HaxaTtwe Ha kKHONKy SB1
npu paboTawwemMm MHUEPOKOHTpONnepe
yCTaHaBNWBaeT HU3KWA NoOrMYecKknin ypo-
BeHb Ha ero sxope RESET,
nepesoas MUKPOKOHTPON- Crapr
Nep 8 UCXDOHOE COCTOAHWE, f

obenx MUKPOCXEM NPU pacnonoXeHnu
KOPNycoB, COrnacHo puc. 1, MOEHTUYHBI,

JINTEPATYPA

1. K1274 nvHeinHans mHTerpansHan MMKpoCcxe-
Ma sonstT-fetextopa. — URL: hitp://integral.
by/sites/default/files/pdf/k1274_0.pdf
(21.05.2018).

2. BL-L513xxB. URL: http://static.
chipdip.ru/lib/296/D0OC000296041.pdf
(21.05.2018).

3. Monolithic IC PST529 Series. — URL:
https://static.chipdip.ru/lib/152/D0C0001
52591.pdf (21.05.2018).

CneposatensHo, kHonka SB1, kotopan
MOXET BblTb MUHMATIOPHOW cNaboToOYHON,
BKNIOYEET W BLIKNKDYAET MUKPOKOHTPON-
nep. Ho Ha NPaKTUKE ONWCaHHbLIA y3en Npw
BuIKNO4YeHMK paboTaeT HeHanexHo. Kpo-
Me TOro, OTCYTCTBYET 3awmTta OT Cny4an-
HOrMO BLIKNKYEHWA MUKPOKOHTRpONNepa
CNYy4alHbLIM KPaTKOBPEMEHHLIM HAXaTHEM
Ha KHONKY.

Opnako, ecnu emecto exopa RESET
MCNONL30BaThk BXOM BHEWHEro 3anpoca
npepbiBaHnA NporpaMmmMbl MUKPOKOHTRON-
nepa, HagexHoCTb paboTel y3na MOXHO
NOBLICUTL, NPeAYCMOTPEB B nporpamme
YHET ANUTENBHOCTM HAXATUA HA KHOMNKY.
Cxema NoCTPOEHHOro No TakoMy NPUHLM-
ny yana BKMOYEHWA/BbIKIIOYEHMA MUKDO-
kouTponnepa DD1 ATtiny15L-1PC [2]
OOHOW KHONKOW wn3obpaxena Ha pwc. 2.
JIONONHUTENBHO B HEM HANPAXEHWE NuTa-
HMA MUKPOKOHTPONNnepa crabunuanposa-
HO WHTEerpanbHoiM  crabunuaaropom
78L05 (DA1). Busoast PB3—PBS mukpo-
KOHTpONnepa ceoboaHbI AN MCNONbL3oBa-
HUA B NPUKNAOHONA NporpaMmmMe.

Ha pwuc. 3 nokaszana BGnok-cxema an-
roputma paboTel NporpaMmel MMKPOKOHT-

INTO Puc. 3

Mpw 3TOM COCTOAHWE BCEX
ero NopToB BBOAA-BbiBOOA

I MHuynanuiayma

Maysa

CTAaHOBWUTCA BbICOKOMMNE- l

NAHCHBLIM, @ TPaH3ucTop

| OTxpbITE VT2

VT2 3akpsiBaerca bnaroga-
pa peauctopy R2. 3akpbi- 1

BAETCA W TpaHaucTop VI1,
oTenovan barapew GB1 or

I Paspewuts INTO

K BbiB.

MUKDOKOHTPONNEPA.
Kewe BDD1 Brmouute HL1
R4 [/] RS l
24 x|/ 24 « DD1
ATtny15L-1PC E Nayaa 240 uc H“%gmpmg;n -
RESET [MCU| PBO = |
PE1 3 l
INTO PB3 - | &
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ponnepa, AEMOHCTPUPYIOLLAR ero BKNID- |

YeHMe 1 BuikmoYeHue kHonkon SB1. Mpwu
NepeoM HaXaTuu Ha KHOMKY Ha MUKPO-
KOHTPONNEp, Kak U B paHee pacCMOTPEeH-
HOM BapwadTe, MOCTyNaer HanpsxeHwe
nutanwma., Craprosas, nporpamma ycra-
HasnueaeT Ha Boixone PBO BoicOkuiA ypo-
BEHbL HANPAXEeHWs, OTKPbLIBAA 3TUM TpaH-
auctop VT2, nocne 4ero KHOMkKy MOXHO
oTnycTuTh. MNocne 3Toro BbLINONHAETCSH

OCHOBHOW UMKN NporpamMmel, B KOTOPOM B
paccMarpueaeMomMm cny4ae wmwuraer c |

yactoTton okono 2 Ny ceetoguog HL1, Ho
MOryT BbiTb NPEeanpUHATLE U N0bbie apy-
rve nencTens.

Ana BLIKNOYEHMA MUKPOKOHTPONNepa
cnegyer HaxaTk Ha KHONKY ewe pa3s. Mo
cnagalowemMy nepenany ypoBHa Ha sxone
INTO B mukpokoHTponnepe Oyoer crexHe-
PUpOBaH 3anpoc NpepbiBaHua Nporpam-
Mul. HayHérca ero obpaboTtka, a muraHue
ceeToguoga npexpatutca. Mpwn xenaxnm 8
3ITOM MEeCcTe MOXHO BCTaBWUTb KOMaHOy
BKNIOMEHWA CBeToawona. Torna oH Gyper
CBETWUTLCA HENPEepLIBHO BCE BpemA, noka
KHOMKa HaxarTa.

Mocne nay3bl cocToAHWe kHoMkw Byner
nposepeHo ewe pas. Ecnn Haxarwe He
noaTeepauwnoce, NocneayeT BO3BpaT B
OCHOBHOW UMKN, B NPOTUBHOM Cny4ae npo-
MCXO0AMT NpOBEpKa ANWUTENbHOCTH Haxa-
TWA. ECnn ¢ MOMEHTa HaXaTWA Ao OTNyCkKa-
HUA KHOMKK NpowWwno meHee 2 ¢, obpaboTka
npepbiBaHMa 3aBeplUaeTcs WU NPOUCX0aUT
BO3BPAaT B TOYKY NpEpPbIBAHWA NPOrpamMmbi.
CeeToanon BHOBb HANMHAET MWraThb.

Ecnu xe no ucteveHnn AByXCeKyHaHOo-

ro MHTEpPBAaNa KHOMKa OCTanach HAXATON,
BLINONHAOTCA AWCTEWA, Heobxoaumbie
ANA BbIKNIOYEHUA NUTAHWUA MUKPOKOHT-

ponnepa, 3aseplwanwmMecs 3akpbiBaHu-

em TpaHaucTopa VT2.
Ana hopmupoBaHMa MHTEPBanoe Bpe-
MEeHK ucnonb3oBad Tammep TO MuUkpo-

koHTponnepa. OH reHepupyeT 3anpocsel

nNpepLiBaHuA NO NEPenonNHeHIo M CKOHDK-
rYPUpPOBaH Tak, 4TO 3TO NPOUCXOONT Kax-
noie 40 mc. IcTovHUKOM TakTOBOrrO Cur-

Hana cnyxuTt BcTpoenubiin RC-reneparop |

MWKDOKOHTpONNEepa, 4acToTa KOToporo no
YMONM4aHWIio yctaHoeneHa pasHon 1,6 Mlu.
Npunaraeman Kk cTaTbe OeMOHCTpa-

UMOHHAan nporpamMma nocTtpoexHa no |

3TOMY anropuTMmy ¢ HeBONLLWKWUMK OTKNO-
HEHWAMK OT HEerno, CBA3aHHbLIMK C ONTUMK-
3aumein Kopaa.

NUTEPATYPA

1. Promux C. 1000 » oaHa MUKPOKOHTPON-
nepHan cxema. Buin. 1. — M.: Ooaska-XXl, 2010,
2. ATtiny15L 8-bits AVR Microcontrol-
ler. — URL: http://pdf1.alldatasheet.com/

datasheet-pdf/view/78513/ATMEL/ATTINY

15L.html (18.04.2018).

Or pegaxymmn. [leMOHCTPDALMOHHAEA NPO-
rpammMa uMmeerca no aapecy fp://ftp.radio.
ru/pub/2018/07/mcuoff_2.zip na Hawem
FTP-cepsepe.

OTBeTbl HAa BUKTOPUHY

"TakTupoBaHue

MUKPOKOHTPONNEpPOoB™

("Papuo”, 2018, N2 6, c. 62, 63)
C. PKOMUK, r. Yeprnuros, YkpanHa

1 Oreser — 1. Haubonee pacnpo-
e CTPaAHEHHanA CXema BHYTPEeHHero
YCTPOWCTBA TAKTOBOrD reHeparopa Muk-
POKOHTRONNEPA C BHELLUHWUM KBADUEBHIM
peaoHatopom waobpaxeHa Ha pmc. 1,
MNopobHyww cxemy moxHO Hantm B8 [1].
TpanaucTopsl VT 1 1 VT2 obpa3syior asyx-
TAKTHLIA WHBEDTUDYIOLWMWA YCUNWUTENL,
OXBa4eHHbIW oTpuuarensHon obparHown
CBA3bI0 Yepes pesucTop R . Keapuessiit
PEIOHATOR BKMKNEH MEXLY €0 BeIXOAOM
M BXOOOM. 30eChb OH NPeacTasneH 3KBn-
BaNeHTHbIM NocCneaosaTenbHbIM koneba-
TensHbiM koHTYpoM L .C 1 conpoTtuene-
HWeM noteps R . MNapasnTtHas EMKOCTS,

nar*®
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Puc. 1

napannensHas pe3oHaTtopy, B TOM Yvcne
M EMKOCTh Ero [iepxartens npeacraene-
Hbl koHaeHcaTtopom C,. KoHpeHcatopel
C1 » C2 obpasyor genurens Hanpaxe-
HUSH, ASWUCTBYIOWEND Mexay anekrpoaa-
MWK pe3oHaTtopa. Npu4ém HanpaxeHwe,
nocrynawowee ¢ xowaewcaropa C1 Ha
BXOQO ycunuTens, npotueodasHo Hanps-

| KEHWMIO, NOCTYNAWWeEMY Ha KOHOeHCATOR

C2 c ebixopna ycunutens. Takum obpa-
3om, obpaTtHan cBA3b Yepe3 ceoeobpas-
Heid T-xkOHTYP, 00pa3oBaHHLIA KBapue-
BbIM PE30HATOPOM W KOHASHCaTopamw
C1 u C2, nonoxurensHan. Bnaronaps e
redeparop camoBoabyxnaeTcs Ha 4acTo-
Te, BnMakow Kk YacToTe nocnenoBarTenb-
HOMo pe3oHaHca KBapuesoro kpucranna.
Taxoi redepatop — pPasHOBWOHOCTb
EMKOCTHON TREXTOYKN.

2 Oveer — 1. HasHaveHve peaucropa
eR1 — obnerynte camoeo3byxaeHne

KBApUEeBoro reHeparopa, sesigeas pabo-
YYIO TOYKY YCUNWTENA Ha NMHENHBIW y4a-
CTOK NEepenaToMHOW xapakTepucTikn, Ero
YCTaHABNWMBADT B TexX Cry4dasx, koraa
BHYTPEHHWA peancTop R (puc. 1) B Muk-
POKOHTPONNEepe oTcyTcTByeT. [puyvHa
OTCYTCTBUS BHYTPEHHEr 0 pe3ncTopa Yawue
BCErD B TOM, 4TO ANS TOMO YTODLI HE LUYH-
TWpoBars pesoHatop (ocobeHHD HMako4a-
CTOTHbIK), ero COoNpPoTHUBNEHWE OONXHO
ObiTe O4eHb GONbWKMM. A BLICOKOOMHbLIE
PE3UCTOPLI 3aHUMAal0T Ha KpUCTanne mMuk-
pocxemMbl CAMwkom mHoro mecta. O
HeobX0aAMMOCTHY YCTaHOBKK peancTopa R1
W 8ro peKoMeHO0BaHHOM CONPOTUBNEHWMW
OBbIMHO CKA33HO B [OKYMEHTALIMN HA MUK-
POKOHTPONNED KOHKPETHOro TUNa.
Omeer — 0. Peauctop R1 ymeHblua-
®ET HanNpsXewwe, nocTynawwes ¢
Buixona XOUT Ha kBapuessiin pe3oHarTop,
W 3TUM YMEHbLLIAET pacceuBaemyld Ha
pe30HaTopeé MOWHOCTL. ITO CTAHOBWUTCH
BCE Gonee akTyalibHbiM B CBRA3M C MUKDO-
MWHWaTIOpM3aunen pesoHaTopos. Ona
MHOMMX M3 HAX [axe HanpaxeHwe ¢ pas-
maxom 5 B nabeitouno. MHorna nocneno-
BaTenbHuli peancTop R1 eeinonHseT ewe
oaHy pyHkumio. Ol NnpenoTepallaeT soa-
OyxaeHne redeparopa Ha Yacrorax napa-
INTHLIX PE30HAHCOB KBapuUEeBOro Kpu-
cranna.
Oreer — 1. ConporveneHwe peanc-
eTOpa R2 06biMHO BO MHOIO pa3 MeHb-
we conpoTuBneHna peawctopa RI1.
Moaromy, ecnu cny4aiHo NOMEHATL KX
MECTaMW, YCUNUTENL, HA OCHOBE KOTOPO-
ro NOCTPOeH reHepatop, Oyaet oxeBayeH
CUMNLHOW oTpuuatensHon obpatHoW ces-
3bl0, @ NonoXwWTensHans obparHas CBA3b
Yyepes keapuessin peaoHaTop Gyaer Ypea-
Bb4aMHO ocnabneHa BbICOKOOMHLIM pe-
3ucTopoMm. leseparop pabortate He Byaer,
Oteser — 0. Ha TakTosyio 4acToty
® MUKPOKOHTRONNEPA BNWAKT na-
pameTpbl KBapuesoro pesosatopa ZO1,
emKocTe KoHaencatopoe C2, C3, moHTa-
XA W BbiBOOOB MWKPOKOHTpONnepa.
YYecTh daapaHee ux BO3IMOXHLIM paabpoc
oveHb cnoxHo. MNoatomy, ecnu Tpebyetcs
YCTAHOBUTL TAKTOBYID 4AacTOTy C MAKcwu-
MansHOW TOYHOCTBIO, NpeaycMaTpyuBaT
€ NNaBHyI0 NOACTPOWKY KOHASHCATOPOM
C1. Ha ckBaxHOCTh reHepupyembix
WMMYNLCOB 3TOT KOHOAEHCATOP npakTtn4ye-
CKW HE BNMAET, Aa OHa U HE UMEET HUKaKO-
ro 3Ha4YeHWA, Tak Kak gna MUKPOKOHTpON-
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nepa Baxed nepwvon NOBTOPEHWA TakTo-
BbIX MMIMYNBCOB, a He UX ANNTEeNLHOCTS.

Oreer — 1. Xo1s kBapuUeBLIA PE30-

e Harop ABS25 umeert He figa, a 4eTbi-

pe BbiBOOA, BHYTPWU HEro KOHOEHCATOpOB

HeT [2]). BuBoas 2 n 3 npeaHasHaveHs

nMWwe ans Gonee HaOEXHOIO KpenneHus

pe30HaTopa Ha neyartHoW nnate. BHyTpwu
KOPNYCa OHW COBMHEHbI NEPeMbIMKOW,

TakToBLIW reHepaTop MUKPOKOHTPON-
nepa cepum ATmegal62 wmeer BHYT-
PEHHWE KOHAEeHCATOPbI éMkocTeio 10 nd
M MOXeT DbiTk CKOHOUrypuposaH Tak,
yToBbl 3TKW KOoHAeHcaTopbl Owbinu noa-
Knio4eHbl K Bbioaam XTALT v XTAL2 nnun
OTKMOMEHb! OT Hux, ONTuMansHas ana pe-
aosaTtopa ABS25 emkocTe KOHOEHCATO-
pos — 12,5 n®, yto agocrato4Ho B1M3KO0 K
EMKOCTU BHYTPEHHWX KOHAEHCATOPOB
MUKPOKOHTpONNEPA.

Orser — 1. TpexeuiBOAHON KEPAMK-
s4eckmn pe3oHatop CTSE wmeer
BHYTPW [Ba KOHOAEHCATOPAa EMKOCTLIO NOo
15 NP, oauH M3 HUX NOAKNIOHYEH Mexay
BuiBOAaAMW 1 1 2, @ BTOPOK — Mexy Bbi-
sonamu 2 u 3. B BonbwuHCTBE Chyyaes
AONONHUTENBHBLIX BHELUHWX KOHOEeHCcaTo-
poB He Tpebyercs.
Oreer — 1. Konpexcatop C1 u pe-
e 3nctopbl R1, R2 obpasyloT 4acTo-
TO330310UYH0 Uens BCTPOEHHOMD B MWK-
pokoHTponnep takrosoro RC-rexeparo-
pa. NpenmywecTaa Takoro reveparopa —
NpoCTOTa, AeleBU3Ha U BO3MOXHOCTb
NEePecTPOMKN HacTOThl B LUMPOKUX Npeae-
nax. levepuwpyemas 4Yacrora 3asucuT oT
NOCTOAHHOW BpemeHn sHewHein RC-uenwn
W TEéM BbilUE, HEM 3Ta NOCTOAHHAA MEHb-
we. Noatomy ¢ yMmeHblueHneM BBEAEHHD-
ro CONPOTUBNEHWA NOACTPOEYHOro pe-
aucropa R2 rakrosas 4actora pacrer. K
coxaneHwio, cTtabunbHOCTL 4acToTel Y
RC-reHeparopa aHa4YMTeNnbHO XyXe, Y4em y
cTabunNn3npoBaHHONo KBapuem.
Oreser — 0. MasecTHo, 4TO KBap-
e UEeBbie pe3oHaTopel CNOCcoOHLI
BO3DYXOATLCA HE TONLKO HA OCHOBHOW
4acToTe MexaHW4eckoro pe3oHaHca Kpm-
CTanna, Ho U Ha e HEeYETHLIX rapMOHKW-
Kax. IT0 CBOWMCTBO NO3BONKAET co3fasath
BbICOKOYACTOTHbIE CTABWNN3NPOBAHHLIE
KBAPUEM reHeparopb!, NOCKONbKy reo-
METPWYECKWE paamepsl keapues, pabo-
TaloLWKMX Ha OCHOBHOW (NepBOR) rapMoHK-
K&, Ha 3TWUX YacToTax CTaAHOBATCH CNWLL-
KOM MANEHBKUMW, OHW CNOXHbLI B W3ro-
TOBNEHUW U HEAOCTATOYHO NPOYHBLI,

B cneuwanbHbiX “rapMOHWKOBbLIX ™ pe-
F0HATOPaX KOHCTPYKTUBHBIMKU Mepamw
OCHOBHOW Pe30HAHC YACTUYHO NOOABNEH.
OpaHako ycnosua BO3DYxAEHWS KBAPLA Ha
NEPBOW rapMOHWKE 3a4acTyio OCTaKTCH
OOCTATOYHBLIMW [NA FeHepaumu, n ecnu
HE NPUHATE CNeuMancHbiX CXEMHbIX Mep,
TO Ha Hern oH W Bo3byxpaercA. OaHa w3
TAKMX MEep — NoAKMIOYMTL Nocnenosa-
TensHbid KonebarensbHsid koHTyp L1C1T,
HACTPOEHHLIM Ha NEePBYID rapMoHKKy, na-
pannensHo BXoAy reHepaTopHOW CexkLmmn

MukpokoHTponnepa. ConpotueneHuwe Ta-
KOro KOHTYpa Ha 4acToTe ero pesaoHaHca
(B panHom cnyvae 16 MIfu) overe mano,
MoaTtomy ANA curHana 3aToW 4acToTel OH
wyHtHpyetr sxon XIN. Bo3byxaeHuio
resepaTtopa Ha eTpoe Bonbwen 4YactoTte
(48 M) Takoi KOHTYP HE NPENATCTBYET.
Oreer —1. Nanens XS1 npea-
e HaaHavYeHa [N CMEHHOro
KBApPUEBOro peaonartopa. XenarensHo,
4TOObLl €8 KOHTaKThl DbINKM LUAHrOBLIMK,
410 oBecnevynuT HanEXHbLIA KOHTAKT W
NPOYHOE yaepxaHue pesoHaropa. Takoe
pelleHne NPUMEHAINT Ha MHOMMX OTna-
AOYHBIX Nnarax, 470 NO3BONAET OTNaXMu-
BaTh C UX NOMOLLbLIO NPOrpamMmsl MUKPO-
KOHTPONNEPOB, PACCYMTAHHLIE HA pas3s-
HYIO TAKTOBYIO 4acToTy. Hannywne naHenu
NO3BONAET TaKXe OnepaTusHO npose-
paTe paboTocnocobBHOCTE KBapUEeBbIX
PEe30HaToOPOoB, NOAKNIOYANA UX K 3aBea0MOo
WCNPaBHOMY MUKPOKOHTPONNERY.
1 Oteer — 1. 3ambikaHne KoH-
e TAaKTOB BhiKNO4arensa SA1 npu-
BOOMT K WyHTUpOoBaHMio Bxona XIN pe3uc-
Topom R1 HeBOoNbLLWOro CONPOTUBNEHWA,
370 HapywaeT ycnosma camosoabyxae-
HWUA redepaTopa, noatomy pabora Muk-
POKOHTRONNEpa NpekpalaeTcs.
l 2 Oteer — 1. KoHaexcatopsl
e C1, C2 obbiMHO NOAKNIOYAIOT K
oblwemy NPoBOAY MUKPOKOHTpONNEpPa W
BCEro ycTponcTea. Ho no atomy nposoay
TEYET MHOXECTBO MMMNYNbCHBLIX TOKOB,
KOTOpPBLIE MOTYT CO3aasaTts noMexu pabo-
Te redeparopa v naxe "cbmsarte” ero c
puTMa, Hapywas paboTty y3nos Mukpo-
KOHTponnepa. B HekoTopbix MUKPOKOHT-
ponnepax (Hanpumep, cepun TMSS570
[3]) ana Gopubbl © 3aTUMKM NoOMexamu
npeaycMoTpeH cneuwanbHbli BelBOA 4NN
NOAKMOYEHNA 0BLWEro NPOBOAa KOHAEH-
catopos C1 n C2, xotopbida BegyT no
Kpardaniuemy nytu. Hukakuwe noCTopoH-
HWE TOKW MO 3TOMY NPOBOAY TE4Yb HEe
— -
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A0MkHLI. MoaTomMy coeauHATbL C YyNOMS-
HYTBLIM BLIBOAOM 4TO-nMDO, KpOME KOH-
nexcaropoe C1 n C2, 3anpewexo. Boa-
MOXHbIA BapuWaHT TpacCUpOBKW neyar-
HbIX NPOBOAHWKOB NOKA3aH Ha puc. 2. B
OTCYTCTBME ChNeuvansHoro BoiBoaa
oBwwin NPOBOA KOHAEHCATOPOB reHepa-
TOopa AONXEH COeOMHATLCA C 0Dwum
NPOBOAOM BCEro YCTPOMCTBA TONLKO B
OOHOW TO4Yke — Ha Gnuxaiwem BoiBOAE
MUHYCA NUTaAHWA MUKPOKOHTPONNepa.
1 Oveer — 0. Mpwu HU3kOM no-
e rm4eckom yposHe curnana OSC
neBbIA NO cxeme TpaH3aucTop cOopkM
VT1 3axkpuiT, n redeparop pabortaeT Kak
00bI4HO, EChn xe ypoBEeHs 3TOND CUrHa-
na BLICOKMA, TpaH3aucTop Byaer OTKpIT,
a Bxof XIN MUKpOKOHTpONNepa 3aluyHTH-

posaH um. B peayneTate reHepauma npe- |
KpaTuTcs. EMKOCTL KONNEKTOP—aMUTTED
NOCTORHHO 3aKPbITOrO NPaBoro TpaHau-
cTopa cObopkn paBHa TakoW Xe BMKOCTH
NEBOro TPAH3WCTOPA, YTO KOMMEHCUpYeET
2e BNUAHKWe Ha napamMmeTpel redeparopa.
14 Ovser — 1. Ksapuessiit peaoHa-
e TOP NX2520SG  ocHaweH
BCTPOEHHLIM TEPMOPEIUCTOPOM C OTPKH-
uarensHobim TKE [4]. TepmucTop HaxoamT-
cA Ha obWwen nognoxke C KBapueBbiMm
KpucTannom e obwem repmeTnyHoM Kop-
nyce. 3T0 NO3BONSET TOYHO WM3MEPATb
TeMneparypy kpucranna, 4robsl Mmerte
BO3MOXHOCTE YY4ECTE BNMAHWE ee u3me-
HEeHWI Ha pe3ynbTaTbl PaboThl MUKPDOKOH-
Tponnepa. HanpuMep, NP TO4HbIX W3Me-
pPeHUAX 4acTOTbl W BpeMeHWn. Tepwmo-
pe3aucTop obpaayer ¢ peauctopomMm R1 ae-
NUTENL HANPSAXEHWA, C BbIXOAA KOTOPOro
3aBUCHLLES OT TEMNepaTypbl pesoHartopa
HanpsxexHue noctynaer Ha sxon ADC
(ALM) mukpokoHTpOnnepa, oundpoBbi-
BAGTCA MM U TEM WKW WHBIM CnocoBGom
MCNONL3YETCH B NPOrpamme.
1 Oreer — 0. MNpu nepemelue-
® HAKW [OABUXKA NEpPeMeHHoro
peaucrtopa R1 cuuay Beepx (N0 cxeme)
Hanpaxeswe Ha sapwkanax VD1 w VD2
yBenwymsaetcs o1 0 o 5 B. EmkocTs Ba-
pukanos 1SV101 npu atom ymeHbLUaeTCH
npubnuautensHo ¢ 45 po 20 nd [5]. No-
CKONLKY Bapuvkank! CoeavHeHbl nocneao-
BarensHo ¢ kodvpencaropamu C1 wn C3,
YMEHBLLIAETCA K CYMMAPHAR EMKOCTS, NPK-
COeMHEHHAR K KBAPUEBOMY PE30HATOPY,
a YyacToTa reHepauvm ysenm4veaeTcs.
16 Oreer — 1. Peaucrop R1 cayxur
e [UNA NOAABNEHMs "3B0HA ™ Ha nepe-
nagax MMNynsLCoe, NOCTYNAKWMX OT KBap-
uesoro reqdeparopa G1 Ha axoa XIN Muk-
poKOHTPONNepa, 310 CTaHOaAPTHBLIN NPUEM
aemnpupoBsaHua NpK nogave KopoTkux
MMNYNLCOB HA HECOrNacoBaHHWVIO Harpya-
ky. Conporuenenuwe peaucropa R1 awibu-
pawoT 8 npegenax 30...100 Om. CHuxeHwe
AMMIMTY ALl TAKTOBOrO CUrHana nog BNns-
HUEM 3TOMD Pe3rcTopa NpaKkTU4Yeckn Heaa-
METHO BEuay BONbLWOro BXOAHOMO CONpo-
TueneHns Bxona XIN mukpokoHTponnepa.
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