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3a cofiep>aHue pekiaMHoro 06LaBNeHMs OTBETCTBEHHOCTL HeceT
peknamoaaress.

3a OpUrMHaNBLHOCTL M COAEPXAHWE CTaTb OTBETCTBEHHOCThL HECET ABTOP.-

Pepakumst He HeceT OTBETCTBEHHOCTH 33 BO3MOXHbLIE HEraTUBHLIE NOCNenCT~
BUS MCIOMb30BaHWR ONYGIMKOBAHHLIX MaTEpPUanos, HO NPUHUMAET MEPLI MO MC-
KJIIOHEHMIO OLLIMBOK 1 OneyaTok.

B cnyyae rpvema pykonucu K nybnukatmm peakums cTasmTt o6 aToM B n3se-
CTHOCTb aBtopa. Mpu 3TOM peaakums ronyyaeT UCKIoHMTENbHOE Npaso Ha pac-
NPOCTpaHeHne NPMHATOrO NPOM3BEAEHUR, BKIIIOHER €ro Nybnmkaumm B XypHane
«Paamor», Ha MHTEPHET-CTpaHMLaXx XypHana, CD mnm uHbiM 06pazom.

ABTOpCKOE BO3Harpaxaexuve (roHopap) BbINNasmMBaeTcs B Te4EHMEe OfHOIo
mecsiLa nocne nepeoy Nybnukaumm B pa3mepe, onpenensieMoM BHYTPEHHUM
CNpaBOYHMKOM TapudoB.

Mo ucTeYeHNn OJHOIO rofa ¢ MOMEHTa NepBOI Nybnukauum asTop umeeT
npaso ornybMKoBaTb aBTOPCKMIA BApMAHT CBOEro NPOM3BEAEHWUA B APYTOM Mec-
Te 6e3 npeasapmTENLHOO NUCBMEHHOTO COrNAacHs peaakumvm.

B nepenvcky penakums He BeTynaet. Pykonvcy He peLieH3npyioTCs M He BO3-
BpaLLAOTCs.

© Paaue®, 1924—2008. BocnpomseeaeHme MaTtepuanos XypHana «Paguo»,
MX KOMMEPYECKoe MCMonb3osaHue B NIOGoM Buae, NOAHOCTBLIO MM HaCTUYHO,
NONYCKAaeTCs TOMLKO C NMMCbMEHHOTO PaspeLLeHns peaakumm.

OtnevataHo B 000 «UJfl Meawa-Npeccar, 127137, Mockea, yn. «[paBabi»,
n. 24, cip. 1. 3ak. 83081.

% KomnbioTepHaa ceTb pepakumm xypHana «Paguvo»
T ’ ’
= =4 HaxOoAUTCA Mof 3alUToi aHTUBUPYCHOWN NpOrpaMmbl
- "> DrWEB W. JaHwnosa.
‘ Texnuueckan nogaepxka OO0 «Canl» (Caxkr-lNerep-
6yprckas aHTUBUpYCcHast nabopatopua W. HaHunoea).
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acTynun HoBbIN, IBUNeRHLIN ANa pepakummn rog. B 2009 r.

XypHany "Paavo”™ ucnonxsercs 85 net. Mbl No3apasiisneMm ¢
HoebiM roaom v 6narcaapum 3a NOAAEPXKY BCEX HALLMX YuTaTe-
neii: n BETepaHoB paauoniobuTenscTea, U HOBUYKOB, KOTOpbIe
BMEPBLIE B3sUTW B PYKU HALL XKYPHAU1, U1 TEX, KTO NOKa YUTaeT Xyp-
Han HeperynspHo, OF ciyyas K cny4alo. [NpuBeTCcTByeM HOBLIX
NOANVCHUKOB 1 peknamopareneii. Hageemcs, 4To Bnepepy Hac
XayT AoGphie fena v ApKue BNeHaTneHus, SHasuTesbHble CoOb-
TUS 1 4TO Yia4a He OCTABUT Hac Hy Ha paboTe, HK oma. -

O-rema-mxe xypHana. B obuneiiHoM ans xypHana 2009 r.
HaLMX 4YATaTenei XayT HOBble CTaTbu HOBLIX 8BTOPOB ¢
Hawwmx "MaTpoe”. B kaxaoi pybpuke 3annaHupoBaHb nHtepec-
Hble CTaTbM C ONUCAHMEM YCTPOMCTE, COBpaHHbBIX HA COBPEMEH-
Hol anemMeHTHOM 6a3e. Tak, HanpyMep, ansa nburenei pagyo-
NPUEMHOIA annaparypbl Mbl MTAHMPYEM OnyBivKoBaTh CTarbun O
TiIOHepax, COBpaHHLIX Ha COBPEMEHHBLIX MUKpOCXemax, Ans
niobureneii aBTOSNEKTPOHUKM — O NEPEXOAHMKAX AN ANarHo-
CTUKN aBTOMODBUALHLIX ABurateneil ¢ BNpLICKOM TOM/MBA,
3annaHMpoBaHbl cTarbn 06 akyctuueckux cucremax, YM3Y,
[OBONEHO MHOIO YCTPOWCTB, COBpaHHBLIX HA MUKPOKOHTpONsie-
pax, 6yfeT B XypHanax v cnpasoyHas uHgopmauus. Temarvka
XypHana OCTaHeTCs NpPEeXHeN, 1 B pamKax yXe yCTOABLUMXCSA
pyBpUK MBI NocTapaemMcs NyGAMKoOBaTh CTaTby, KOTopbie GyayT
VHTEPECHbI BCEM HALLIMM YUTaTesnam.

@CKONbLKO CnoB O NMoanucke Ha XxypHan "Papwvo”.

KoHeuHo, Hanbonee HaJexHbli cnocob perynsipHo uvtarb
XypHan — noanucarsca Ha Hero. OfIHaKo B STOM, kasanoch Gbl,
NPOCTOM ¥ O4EBUAHOM [iefyle HaXOAATCSH CBOWU NOABOAHbIE
KaMHu. B peaakuviio NPUXOAST MUCLMA Kak Mo 06bLINHON, Tak 1 No
BNEKTPOHHO NOYTE, B KOTOPbIX YyTarenu CooBLUAIOT, Y4TO OHU He
MOFYT MOANUCATLCA Ha Hall XypHas No karanory “Pocnevatn”™
(noonucHoit niaexc — 70772). Bot oaHo 13 NogoGHbIX nncem:

"3apascrByiite!

lMpotuy coobLLnTb.

MoweMy B NOYTOBOM Karasnore XxypHan "Paano” nMeer opy-
rosi uHaexc, a He 70772? U yeHa 3aBbiueHa... Kak ybeants
paBoTHUKOB NMOYTEl OOPMUTL NMOAMUCKY 110 MHAEKCY 70772?
Ine B3sTL Karanor, B KOTOPOM XypHan "Panno™ uMeeT nHAEKC
70772 rio HopmMaibHOU LeHe?

OueHb rpycTHO ¥ 06raHO ocTartses 6e3 XypHana...

O cebe: Crapeifi, NpoxokeHbiid paanomobuTens... Lo cero
MOMEHTa SIBASIOCH MOCTOSIHHBIM MOAMUCYNKOM XypHana. B
MOEV KONNEKUMM HaxoasTes XypHans "Paayo” ¢ 1939-ro ro
2008 rog.

U ropsi BCSKOI Apyrov paanonnTeparypsi...

B naHHbi! MOMEHT IMOLUATHYNIOCh 340POBbE, U3-3a KpU3nca
riorepsin paborty, ¢ puHaHCamm NONHLIA “IWTWIL"...

C yBaXeHUEM,
AnexcaHap Hvkonaesny. 47 net. Marnuroropek”.
Hepem(o B MONTOBLIX OTAeneHusX karanor "Pocneuatn” no
HEU3BECTHBIM HaM NPUYUHAM OTCYTCTBYET, XOTst B AreHTCTBe
"Pocnedars” Hac 3aBepsioT, HTO BO BCEX OTAENEHUsX 3TOT Karanor
nonxeH 6uiTb. Boixoa B nopoBHoM cyutyaumm ogmH — TpeGosatb y
paboTHUKOB NMONTOBLIX OTAENEHW karanor "Pocneyamn” u
odopMISTE MO HEeMYy NOANUCKY Ha XypHan "Paguno”.
HanomuHaeM, 470 NOANMCHBLIE MHAEKCH XypHana "Pagno” no
katanory "Pocnesarn™ — 70772, no karanory YnpasneHus
denepanbHON NO4ToBOM cBA3N — 83032,

I/IB 3aK/HOYEHHEe — O TpaaULIMOHHLIX KOHKypcax. B 2009 .
6yOyT NOABEAEHb! UTOrM KOHKYPCa Ha NnysLuyio nySnvkaumio
2008 r. Ero nobegurenn n suratenu, KOTopble Ha30BYyT Mmare-
puansl, NPU3HaKHbIe NyylUMK, NonysaT Npusskl. Kpome Toro,
yutatenu, NpUCNaslMe B peaakumio fiobble NATb U3 LWecTy
KYMNOHOB 33 NONYrOAVE 1 3aNONHEHHYIO aHKeTy, KoTopas Gyner
ony6nuKoeaHa B OAHOM U3 HOMEPOB XypHana, CMOryT NpeTeH-
[0BaTh HA HALWLW NPU3bI.

XXenaem BceM uuvTarenaMm XxypHana “Paamo”
B HacTynMBLIEeM roy YAA4M, YCTiexos B TeopuecTee!
Pepaxums
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AXCTag CTAPHE XYPHAXN... (1924- 1933 rr.) \\‘\":

aBrycre 1924 r. pagvoniobuTeny nosy4unu

nepBbIi HOMEP OBYXHEOENEHOrO XypHana
"Paavioniobutents”, KOTOpLIA Ha4ano u3aasartb
Biopo copeiicTeys paavoniobutenscTey npu
KyneTOTEne MoCKOBCKOro ropofckoro Coeeta
npodeccuoHantHLIX COI030B. B xypHane pac-
CKaabiBanock O TOM, YTO TakOe Paavo, Kak
camoMy cAenark yCUnuTens gns paguonpuema
(B TO BPEMS YCUNUTENIEM UIMEHOBAMW NaMMOBbIA
MPUEMHVIK NPSIMOTO YCUNEHUS! — rpyM. pes.) v
npuBoaMnack Cxema nepBOro NpPUEeMHUKa
paavioniobutens (LeTeKTopHbIii BapuaHT).

Bckope 6bin onyGAvkoBaH “3akoH 0 cBobofie
3¢upa” — noctaHornenve CoBHapkoma Coio3a
CCP 0 4aCTHBIX MPUEMHBIX PAaVOCTaHUMSX.

U ellie 0oMH MHTEPECHDIA MOMEHT — O Mony-
NAPHOCTU CaMoro paavo U xypHana "Paauo-
nobutens”. MPOoeKTHLIN TUPaX B NpoLecce noa-
roToekum u3paHvs 6bun onpepened B 7000 ak3em-
nnsipoB. Ho yxe Ne 2 3a 1924 r. 6uin ornedaraH
TupaxomMB 12 000 3k3., a K KOHLy rofia B CBSI3V C
MHOMOYMCTEHHLIMU npockBamu BbINo NPUHATO
PeLUEHVE AoneyYaTaTb KXAwIi U3 BhIMYLLEHHBIX
XypHanoB ao Tupaxa 50 000 ak3.!

XKypran "PapvoniobuTtesns” NOCTOAHHO OT-
cnexvean cobuTvst 0BLLEeCTBEHHO-NOAUTUYE-
CKOW XXM3HN CTPaHB! U 3anpoCchl MHOTOYUCIEHHOM
apMum paguoniobuteneid. B gpeBpanbckom Home-
pe 1925 r nogpobHo Guio paccka3aHo ©
"Tlepsoit MockoBckoit lFyGepHCKoii KoHgepeHLMK
CTapoCT paavonobUTeNbCKMX KPYXKOB™ (cTa-
POCT — YKTaiA pyKOBOAWTENE — MPpuM. pea. ), Ha
KOTOPO 6bM NOKa3aHb! PEASTEHLIE AOCTVKEHUS,
HO U OTmeueHbl Hepoctatkn. Tak, HanpuMmep,
66110 06paLLEHO BHYMaHWE HA HECOBEPLLEHCTBO
CYUWECTBYIOLLMX MPABOBBLIX HOPM, PEMYPYIOLLMX
papvoniobutenbcteo. KoHdepeHuvs obparu-
nack K Papno6iopo MICIC, 4To066 OHO NPUHSANO
yyacTve B pa3paboTke COOTBETCTBYIOLLMX 3aKO-
HOAATENbHLIX MPEANOXEHUIA, B KOTOPbIX 00513bI-
Bara y4ecTs Takue obCTOATENbCTRA:

1) oTMeHa orpaHvyeHuss avanasoHa npu-
HVYMAaEMBIX BOJH;

2) otMeHa NnombypoBaHKst NPUEMHUKOB;

3) nepenaya BCEro pena pervuctpaumy v
TEXHUHECKOTO OCBWAETENLCTBOBAHWA NpU-
E€MHWKOB NPOdECCUOHANEHEIM OpraHU3aLMsm;

4) paspelueH e MaslOMOLLHBIX MEPeaaTYUKOB;

5) otmeHa repbosoro c6opa Ha 3asiBneHust
0 pervcTpaumv rpuemMHUKOB, NOAABaEMLIE
TPYOALMMUCS;

6) noHvxeHe aBOHEHTCKOM NnaTet A0 pas-
Mepa, A0CTYNHOro HavmeHee obecneyeHHbIM
KaTeropusiM TPYASALLMXCS.

B 1925 r. pepakuvsi nomoraeT paguoniobure-
NSIM NOAHSATH CBOM 06pa3oBaTeNbHbI/ YPOBEHE U
NyBAMKYET LMKITbI CTaTeii M3BBECTHBIX MHXEHEPOB
v pagvonoburenein: "PacueTsl U U3MEPEHUs
nobutens” (C. WanowHukos), "0 Teopum npu-
€MHUKA C KpUCTanIM4eCkuM [EeTeKTOpom”
(M. KykceHko) v gop. OoHOBpEMEHHO npeasia-
ralTcs VHTEPECHBIE CXEMbl OfHOSAMIIOBLIX U
[HETEKTOPHBIX NPUEMHUKOB. BonblLuoe BHUMaHVE
yAeneHo pacckasam 06 UCTOPUHECKMX acnieKTax
paseuTUs Pagno, NPaKTUHECKON OpraHv3aumvm
PaaVIOBELLAHWS Ha CYLLECTBYIOLLIVX OTEHECTBEH-
HbX PagvoCTaHLMSX, METOAUYECKUM MPOrpamM-
MaM opraHv3aumm 1 paboTbl PaaVOKPYXKOB.

OvpenbHuin HoMep (Ne 6 3a 1925r) Gbin
nocesiweH namsity A. C. TNonosa (20 ner co pHa
cmepTu).

B 1926 r. 6bina ycraHoBneHa aboHEHTCKasA
nfara 3a nofb30BaHNe NMPUEMHUKOM — CEMb
rpynn B 3aBUCUMOCTM OT LENE nCnonb3osa-
HUSL — UHOVBUAYabHbE, OBLLECTBEHHBIE U
KOMMEPYECKUE.

C 1927 r. XXypHan CTan eXeMeCsiuHbIM.

MNepvon, 1927—1928 rT. B xypHane "Pagvo-
nobuTens” 03HAMEHOBANICH PACCMOTPEHWEM BO-
NPOCOB OCBOEHUSA TEXHWUKM KOPOTKUX BOSH (I TWH-
KuH, P. Manvhun, J1. KyBapikun). Mosensiiores nep-
Bble CTaTbh O BO3MOXHOCTU LLIMPOKOBELLATENE-

\\

M7

L PJE%” D

Vo mmat war pe i S

presa=y

¢’
o |

HOl nepefasy CUrkasioB BUAEOM306paxeHwid,
npenckasanuii noroakl. Nockonbky WICHo papuo-
CTaHuuiA CTpeMUTENBHO PacTeT, nosBUach
nocTosHHasA pySpyika “HTo HOBOrO B adupe”.

W3 KOHCTPYKLWIA HA MOBECTKE OHA — MHOMO-
NaMnoBLIE NPUEMHUKW C MUTAHUEM OT rasibBa-
HWseckux Gatapel, nepeBof annapaTypbl Ha
NWUTaHWE OT CETU NEPEMEHHONO TOKA, MPOMKOro-
BOPSILLMIA rpUEM.

HKIMuT {(HapogHbii Komuccapuar no genam
nouT 1 Tenerpada) ynopsaouun BOnHOBOE pac-
nUCaHWe PaanoCTaHLMIA.

1928 r. CTaBUT Ha MOBECTKY OHA MacCoBYIO
paaroduKaLMio NOCPESCTBOM 3bUPHOro npue-
Ma W NPOBOZHOrO BetuaHus, Ho onis OCyLLEeCTB-
SIeHVst TaknX 3ambiCNoB TpebyeTcss MacCOBHIA
BbiNyCK MPOMBILLNEHHOM MpUeMHOM annapary-
pbl. OnHako BbICTPO CpaBUTECS C 334N HE
yOAIOCh — XypHan HEMano BHUMaHVS yrenseT
KPUTUHECKVM 3amE4aHUsIM B aapec npoMbILL-
NEHHBIX W TOPFOBbIX OPraHU3aLuii.

B 1928 r. ony6GnukoBaH HOBLIli 33KOH O
paavo, OTMEHVEBLLNIA NONOXEHUS NpeabiayLe-
ro. lNpvBeneHLl HoBble Tapudbl 3a NOAL30Ba-
HWE PaaVOYCTaHOBKaMU.

Tog 1929-i4 — w0buneiHuii ans paguoniobu-
TeNbCTBa, pPaavoneyaTy, paavoBELLaHVs, pa-
AMONPOMBILLAIEHHOCTU — "rof NOABEAEHWS UTO-
OB, B KOTOPOM OCHOBHyIO POJb OMKEH Cbir PaTh
Halll yuTaTess — pagvonioburent-aktuenct”. K
DOCTUXEHUSIM CRleflyeT OTHECTU MacCOBOCTb
YBNEYEHUS!, MOBLILLEHWE YPOBHS 3HAHUIA 1 Kpy-
ro3opa, yBefMHEHWE uuCna TO4YEK Npuema,
COBEpLLEHCTBOBaHWE II0BUTENLCKOi annapary-
pul. TlyBnmkyercs ceopHast Tabnvua npombitl-
JIEHHBLIX U3OEMUIA — NpUEMHWUKOB, yCunutenei
3BYKOBOiA 4aCTOThI, FPOMKOrOBOPUTENEN, Bbi-
npsMUTENEN. WX He TaK yX U MHOIO, @ KaueCTBO
(no OT3bIBaM NONbL3OBATENEN TEX SIET) HE CNULL-
KOM BbLICOKOE — npPOMbLILLIEHHOCTL ABHO OTCTa-
€T OT 3aNpOCOB CnyLuareneii.

B xypHanax nosiBUIMCL OT3biBel 06 OnbiTax
PaavoCBS3N Ha YAETPAKOPOTKUX BOSTHAX.

Bnepebie npepnaraercs ykasoiBate 3dup-
HOE PacnofoXeHWe B eIMHULIAX HaCTOThI HECY-
weii (paHee 6bino NO O/WMHE BOMHLI COOTBET-
CTBYIOLIEN HECyLUeld HacToThl) N OTHOCUTENb-

Hbl€ YPOBHW MOLLHOCTEW W HanpsXXeHWA B
npeuvibenax.

1930 r. Hepasbepuvxa B penax obecrneyeHvs
paguocnyarTeneid annaparypoil U aetansMu
npueena paxe K uapanuio npukasa HKMuT u
UentpansHoro PaguocoBeta o0 npekpaleHim
TOProB/N PaaVOV3AEeNMAMKY, KPOME ETEKTOp-
HbIX NPYEMHWKOB. XXypHan "Pagvoniobutens” B
nopsgke 0BCYXOEHUS NbITAETCA PasbsCHUTL
CO303BLUYIOCH CUTYaLUMIO U npU3LIBAET BCE
3aVHTEPECOBaHHEIE MHCTaHLMW K B3aUMONOHW-
MaHuio. B pesynkrate B sHeape 1930 r. nocTa-
HoeneHvem CoBHapkoma (BLICLUMIA raHWPYIO-
wmii opraH) pacnopsbkeHve HKMuT 6o otme-
HEHO W BOMPOC nepenaH Ha petueHvie Cosety
Tpyna v O60poHbL.

B 1930 r. xypHan 3HakOMWT wuTatenei c
HOBLIMM pa3paboTkamu 3asoga "CeemnaHa” —
PaavonamMnoin "c noOrpeBoM” (paHee UCTIoNb30-
BaMCh flamnisl “NMPAMOro Hakana™) U 3KpaHUpo-
BaHHBIMU IaMMamMy, KOTOPLIE OTKPLIBAIOT HOBLIE
BO3MOXHOCTN B MOBBLILUEHVM Ka4YeCcTBa PaboTul
paguoannaparyphl.

Bneperie onybnvkoBaHa vpes nepepauv
coobLLeHunin 6e3 Hecylleid 4acTOoTbl, a TOMLKO
OJiHOIA BOKOBOM NOAOCOV — TeM CaMbiM I0CTUra-
€TCA BO3MOXHOCTb 6onee NofHO UCronb30BaTh
MOLLHOCTb PaavonepeatoLLEro yCTPOMCTEa, HTO
MO3BOMSIET YBENUYUTB AASIBHOCTh CBA3W.

W Haxonel, B 1930 r. oTmeHeHa obsizaTenbHas
PervcTpaLma pagvonpuemMHbIX YCTaHOBOK (Kpome
MPUrPaHNYHBIX PErMOHOB) U aBOHEHTCKas nrara.

Konew, rona o3HameHoBancs obbeavHeHu-
€M PefakuMiA HECKOMBKMX W3AaHWMA, BEOywmuX
pagviotematuky, 4Tobbl He pacrbINaTL yeunus
pPaavoCneLManicToB U paavioXypHanucToB,
KOTOPLIX B TO BPemsi BuINo eLLe He TaK yx MHOTO,
N CrpynnvpoBaTh aBTOPCKUIA aKTUB B €AVHOM
xypHane. O6wpmmm yeunusimn Gbiv BoINyLLEHD!
Ne 11, 12. B Hayane 1931 r, yunTeiBan obect-
BEHHO-MONMUTUYECKYID 0BCTaHOBKY B CTpaHe,
XypHan no petuenuio BLICMNC, MOCC v oblwe-
CTBEHHOI opranusaumn OfIP (O6lwectso apy-
3elt paguo) npuHan HaseaHve "PaavodpoHT”,
vamenun ¢opmar n obveM maganua. Tupax
BLIPOC A0 90 ThHIC. 3K3emMNsAPOoB.

B 1931 r. nosiBnsioTCA nepebie Mybnvkawm
KOHCTPYKLWMIA NPUEMHUKOB CYNepreTepoayHHO-
ro Tvna, ynpasneHne NPUEMHUKOM Ha paccTos-
HuW. PagroBeLLaHve 0CBanBaeT KOPOTKOBOSTHO-
BbIl AVanasoH, a paavoniobuteny-kopoTkoBon-
HOBWKW 3auHTEPECOBAaNUChL AManas3oHoM 10 m.
ObbeanHenve "CeemiaHa” npeanoxuna nep-
Bbill COBETCKWIA MEHTOA, C NOAOTPEBHBIM KaTO-
LOM, MMEIOLLMIA BECbMA BLICOKME TEXHUHECKME
napaMeTpbl.

B okts6pe 1931 r. HayaMUChb ONLITHLIE TE-
NEBU3NOHHBIE mepenayun. XypHan MHOrO yae-
NAET BHUMaHWS npakTUHECKOW peanuaauuu
TeNeBUACHNS 1 flaxe AaeT PEKOMEHJaLUIo no
W3rOTOBNEHUIO PA3BEPTHIBAIOLLMX OUCKOB NO
cuctemam beppa (awrnuiickas cuctema) u
Hunkoga (lfepmanus).

B nopsoke obcyxaeHus npeanaralTcs no-
noxexusi feHepanbHOro Nnaxa pagvodukalum
CCCP.

B 1932—1933 rr. ycuneHHo o6cyxnalorcst
BOMPOCHI NPYEMA TESNEBULEHUS, PAAVOCBSA3N
Ha JeLMMETPOBLIX U CAHTUMETPOBbIX BOMTHAX.

B papvoniobutentbCkylo NpakTvky BXOAUT
YCTPOIACTBO BW3yanbHOro HabniopeHus 3a
konebanvsmu — ocumsuiorpad.

XKypHan npoBoguT NEPBYI0 3a04HYI0 KOoHe-
PEHLMIO YATaTENE C LIeNbIO U3Y4EeHWs COCTaBa,
ypoBHS 06pa3oBaHusl, NPaKTUHECKMX UHTEPECOB
papumonobureneii. ]
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B. MEPKYJ1I0B, r. Mocksa

cTopuueckasn cnpaska. B lepmanunm

nepebiA NYGNUYHBLIA NOKA3 YCNEXoOB B
3NeKTpo- ¥  pagvoannaparocTpoeHuun
cpasy 242 HeMeukux OpraHvM3auuii ycT-
pounu B BepnuHe B 1924 r. Haseanu ero
"BOfbLIOA repMaHCKoll paavoBbLICTAB-
Koir". HaunHaHue npoeenu Nog OeBU30M
"Passutve nepenaiolmx TeEXHONOMniA".
Torpa nocetuteny 6onee BCEro BHUMaHUs
YOENUNU KPUCTANTUHECKUM U NAMMNOBLIM
[ETEKTOPHbIM NPUEMHWKAM C BLIXOLAOM Ha
rONOBHbIE TENEQPOHLI.

Ha 5-i1 pagvoebicTaBke B 1928 . oT-
mesanm 40-netve OTKpLITUS paguo-
BOSH repMaHCcKmum dusvkom
F. Tepuem (1857—1894) 1 nokasanu
ONBITHBIW OBpasel 3NeKTpoOMeEXaHU-
HeCKOro Tenesusopa C OWUCKOM
Hemeukoro uaobperarens M. Hun-
koBa (1860—1940). B 1930 r. "reos-
AaMU porpammbl” Buinv pagvonpu-
EMHUKY CO BCTPOEHHBIMY [MHAMUYE-
CKUMW rOfIOBKAMU Y1 CEPUINHO BbINyC-~
Kaemble TeNesusopbl C MexaHuye-
CKO# passepTKoit. OTKpbiBan Mepo-
npuATUE CTaBLLii K TOMYy BpEMEHn
3HAaMEHUTBLIM GU3NK A. IHLUTEINH
(1879—1955), ckasaBwwuii B TpaHc-
NMPOBABLUEACA NO paguo  peun
(pue. 1), 410 nocTynnenve B obpa-
weHue nsoBpeTeHHbIX CpeacTs Npue-
Ma paavo- v TEeNEBU3NOHHLIX Nepenay
nocnocobcreyer Gonee LuMpokomy pac-
MPOCTPAHEHWIO U YKpENneHwo ceBoboatl
CNoBa U AeMOKpaTu.

WUmeHosate [FA (International Fun-
kausstellung) "MexayHapoaHoit paavo-
BbICTaBKOW" Havanu ¢ 1971 r,, korga yya-
CTBOBATL B Hel noxenany 93 3apyGexHbie
KOMNaHun u3a 22 crtpad (Bkaoyan Co-
setckuii Coos). B 1ot rog nocerurenei
O4apOBLIBANY AOMALLHUE BULEOMArHUTO-
¢OHbI, 6onbLUKE NasepHBLIE BUASOANCKU Y

nynbThl Y pagyoannapaTypoii.

B Poccuu nepeylo panuoBbICTaBKY,

" Ha3BaHHyI "BCECOK3HON pafvOBLICTAE-

Koi", npuypounnu k 30-neTuio usobpere-
HUSI pPAAYO POCCUIACKAM YHEHBIM U NHXe-
Hepom A. C. MNonoesbiM (1859—1906). Ee
npoeoaunu 100 aHeit B ctonusHom Nonu-
TEXHUYECKOM My3ee, HauuHas ¢ 6 uioHs
1925 r. OpraHu3oBanut ee ¢ NpUB/EYEHN-
€M HEKOTOPLIX EBPONENCKUX U aMEpPUKaH-
ckmx ¢upm [1]. CMOTp AOCTUXEHUI NpO-
A0MkaloT B MOCKBE EXXErofiHbLIE BLICTABKY
"Cea3b-IKcnokoMm™ [2].

KopoTko o BaxHom. PaanoBLicTaBku
IFA opraHusyet lepmaHckas accouuaums
noTpedutensckoit U KOMMYHUKALIMOHHOM
3NEeKTPOHWKKY B KOONEPALMA C KOMNaHWei
Mecce BepnuH, pacnopsxaloweiics Bbi-
CTaBOYHbLIM KOMNnekcom obwei nno-
waasw 160 000 M* u npunerawLWmMn
100 000 M? napkoBo#i 30HbLI, Ha npowen-
wyto ¢ 29 aerycra no 3 cenrabps paauo-
BbicTaBky IFA 2008 askcnoHatsl npep-
ctasunn 1245 opranunzaumin (803 3a-
py6exHbix) us 63 crpaH. OHu pasevBanu

|Puc. 1

0603HaueHHbIe TemaTuyeckue Hanpasne-
Hua [3] v nobaeneHHoe Brnepebie ce-
MEeNCTBO uspenuii "6enoii TexHukn" —
Gonbwmnx ¥ Manbix NOTpeburensckux
Ccpencts, cospaiowmx komoopt B 6biTO-
BOI XWU3HW, COKpaLLaLLmMX u obnervalo-
LLUX AOMALLHWIA TpyA,

3Jkcnosnumio nocetunm 220 000 pe-
noBbIX fitoaen 1 nobutener TexHUku ns
126 cTpaH co Bcex koHTUHeHTOB. OcBe-
wanu ee paboty 6560 akkpeaUToBaHHBLIX
XYPHaNUCTOB NEYaTHbIX U 3MEKTPOHHLIX
CMMU un3 67 ctpaH.

mupe. B ceoell peun rnaeBeHCTByIOLLEE
3HaYeHWe OHa Npuaana YTBEPXAEHUIO:
"TOT, KTO OpUEHTUPYETCS HA HOBBLIE TEXHO-
norun, TOT B KOHEHYHOM CHETE OCTAHETCA B
BbiArpeiwe”. OHa Npu3Bana B HOBLIX pas-
paboTkax AoMallHelN 3NeKTpo- U paauo-
annapaTtypbl HAXOAWUTE PELEHUS, CNOCO0-
CTBYIOLUME CHWXEHUIO 3Hepronotpebne-
HUS, — MOXeT ObITb, OTKA3aTbCA OT pac-
NpOCTPaHeHHOro pexuma "Standby”
(pexypHoro pexwvma). OTMETUM, YTO NPO-
BEMIEHHDbI Creuuanucramu crarucruyde-
CKMIA aHanu3 rofaoBoro notpebneHus
AOMaLlHe annapaTypoil SneKTposHep-
rumn nokasan, 4r1o 18...20 % ee pacxomy-
€TCA Ha 3TOT peXuM, 13 KoTopbix 8...9 %
NPUXOANTCH Ha TENEBU30PLI U 3BYKOBbLIE
youwwmrenu, 7...8 % — Ha KOMNbLIOTEPBI ¥
OprTexHuKy, okono 3% — Ha 3apsgHble
yCTpOWCTBA.

Mo ceeaeHvsM U3 pefakuum eXeaHeB-
Hoit rasetn! "IFA-international”, 8 3anaaHoi
Espone B CBSi3u ¢ PUHAHCOBBLIM KPU3UCOM
obbem Npopax annapartypsl B 2008 1, no

cpaeBHeHuio ¢ 2007 r., ysenuuuncs
b Ha 1 % v gocTur 48 MiH espo

(6e3 y4era KOMMNLIOTEPHON TEXHUKN

N CpeacrTs CTauvOHapHOh N Mo-
6unbHoit TenedoHun). GuHarHcosoe
pacnpegeneHve npogax (B npo-
LEHTAX) OCHOBHbBIX 3MIEKTPOHHBLIX
npoaykToB 6uLino cnepyioulee: XK
(LCD) Tteneeusopoe — 48, aBTOMO-
6UNBLHOIM 3NEKTPOHUKU U CPENCTB
HaBurauum — 9, NNasMeHHbLIX Tene-
Bu3sopos — 8, Hi-Fi annapatypbl —

8, yctpoiicts MP3 — 7, nneiiepo. n

. pexopaepos DVD — 6, suneokamep
(kaMkopAepoB) — 4, TEXHUKU KOM-
NbIOTEPHBLIX UFP — 3, TENEBU3OPOB C

| ANT (CRT) — 1, octanbHbix — 6. B
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Puc. 2

Ha uepemoHuu oTkpbiTus IFA BEICTYNU-
na degepansHeil kaHuep lepmaHun
A. Mepkenb, KOTOpylo B COBGCTBEHHOI
CTpaHe rpaxjaHe NpoBO3rnawaloT Camoi
NONYNSAPHON U 3HAMEHUTOMN XEHLLMHON B

BocTtoyHon Eepone npopaxut LCD n
CRT Tenesu3opoB COOTHOCATCA Kak 3:1.

UHTepecHbIX CEpUIHO BbINYCKaeMbIX U
NEepPCNeKTUBHLIX U3JEenuini 3NEeKTPOHHOMN
TexHuku Ha IFA 2008, kak 06bi4HO, Gbino
MHoOro. MpeacraenseM paguonoburensm
06pasubl, Hanbonee BnevaTMeLIVe Npej-
npyHUMaTenei u 0bbIYHBIX NOCcETUTENEI.

Tenesuaenue. Kak scerna, accoptu-
MEHT TENEBU3OPOB 0Ka3ancsa eenvk. MHo-
XecTBo 6onbLINX ¥ Manbix 3KPaHOEB C pas-
pewenvem TBY (Full High-Definition)
3anONHANO CTERABI U CTEHbl 3a508, NPo-
U3BOAMNO BreYarneHvne, 4To BLICTABKA B
OCHOBHOM AJ151 HUX N yCTpOEeHa.

fnoHckan kopnopauus SHARP o6b-
fIBUNA O HaYaBLUUXCH NOCTaeBkax u3 HAno-
HUY NOTpeduTenam cesepoamMepUKaHCKo-
ro KOHTUHEHTa nepebix LCD TeneBnsopoe
mogenu LB-1085 ¢ pexoppaHoit anaroHa-
nblo skpaHa 274 cm (107,8") [3].

Ha BbicTaBke Gbink MOKasaHbl CEPUIHO
Bbinyckaemubie Tenesunsopst SHARP HoBo
cepum AQUOS XS1 Full HD co ceetoauoa-
HOW NOACBETKOW U SKPaHHLIMU AuaroHa-
namun 165 (65”) n 132 (527) cM npu Bpeme-
HU OTKIMKA 4 MC ¥ ToNwuHeE 23 MM auc-
nnes, Co BCTPOEHHbIMU LMPpPOBLIM ¥ aHa-
NOroBbIM TIOHEpamu. MogencHblil pag,
napyroii cepuu AQUOS DE5E nmeer amaro-
Hanm akpaHos ot 132 (52") no 81 (32") cm.

Kpowme Toro, SHARP coofuuna o Haua-
ne CepuiHOro MpousBOACTBa C HONBpsa
2008 r. fecaT YMEHBLUEHHOW TOSLLMHDI
mopenein cepun AQUOS DX Full HD ¢ ava-
roHansMm akpaHoe ot 132 (52") mno 94
(377) cM ¥ pasHbiM HApPYXHbLIM LBETOBLIM
odopmneHvem (vepHoro, 6enoro, KpacHo-



ro) v wectu moaeneii AQUOS DX HD tex
Xe LBEeToB C pa3MepoM auaroHanu 81
(32"), 66 (26") cm. U Te n apyrue nwvelot
BCTPOEHHLIE NPOUIpLIBATENU OUCKOB
pexopaepb! Blu-ray co CKOPOCTLIO 3anmucu
4,8 M6ur/c B popmare MPEG-2 u MPEG-4
AVC/H.264, cnocobHble BOCNPOU3BOAUTL C
DVD uw CD wocuteneit —

akpaHa 81 (32") cM coBpeMeHHbIl Tene-
su3op Sharp LCD 132 (52") cm notpe6-
NYIeT OT 3NEKTPOCETW MEHbLLUYIO MOLL-
HOCTb, a annapar ¢ LCD 81 (32") cm B aBa
pa3a 3KOHOMUYHEE.

B pasbpocaHHbix No Mupy 60nbLLnx u
Manbix nabopatopusix, 3asonax u pabpu-

(puc. 2,a).
MpuCcTynnTb K BbINYCKY
aHanornsHbix  "kombu™

Tenesuzopos LCD Full HD
¢ matpuuamu SHARP ¢
AvaroHanbio akpana 102
(40") cm NnaHnpyeT ANoH-
ckasn komnaHus FUNAI
(puc. 2,6).

3ameTnMm, 4TO KavecT- e

BO unsobpaxeHus, cospa-
BaeMOe CUrHasioMm ¢ auc-
ka Blu-ray, BbiLLE NOCTY-
nawowero ot DVD npu-
MEepHO HacTONbKO, Ha-
ckonsko DVD npesocxo-

Kifimanjaro
5895m

OUT BNOEoKacceTy CTaH-
napra VHS.

Puc. 3

3HauuTensHas 4acTe uccnegosartenb-
CKOro LeHTpa u npounseoacrea SHARP yxe
Gonee 50 ner 3aHATa paspaboTkamu u
CEpUAHBIM U3TOTOBNIEHNEM CONHEYHBIX
naHenen snekTponuTaHus. Ha npowes-
el B Ha4ane okTAbpsA ANOHCKOM BLICTABKE
npoussoautenei anekTpoHnky CEATEC
BHUMaHWe rnocerutTeneli Npuenekan tene-
eu3op Sharp ¢ OvaroHanbio skpaHa 132
(52") cm, noaceetkot naHenm LCD ot LED
(Light-emitting diode) v nuTaHvem ot pac-
MONOXEHHOM HA Noy conHeyHon 6arapen
(puc. 3).

Ha crenpax IFA 2008 mMoOxHO 6bino
npouvtats o 6yayuwem 100-netum kopno-
pauvn SHARP, uctopusi KOTOpOiA Haya-
nacb B 1912 . ¢ 1306peTeHna u Hasana
BbINYCKa OCTporo (sharp no aWrn.), He
Tpebylowlero 3arouyky, kapavgawa. K
2012 . SHARP nnaHupyeT COXpaHuUTb
no3uLvK BEAYLLIEN B MUPE OpraHu3auum B
cdepe Hay4HbIX UCCneaosaHunii, paspabo-
TOK ¥ NPOU3BOACTEA NaHenei n aucnnees
LCD, a Takxe 06beavHsIowein n MeToamn-
4Yecku NOAAEPXMBAIOLLIEN CeTb KOMMAHUIA
Y NPeanpUATUA, 3aHATBIX U3TOTOBNEHUEM
3KOMOrMHECKN YUCTLIX UCTOYHUKOB 3EKT-
po3Hepruu. B HoBble paspaboTkuy Tenesn-
3opos SHARP BHeOpsieT CXeMHbIE pelle-
HUS, 3KOHOMSALLWE 3SHepronoTpebneHve.
B cpasHeHuu ¢ TenenpueMHukom Ha T
BOCLMUNETHEN [ABHOCTW C AMAroHanblo

~a

kax kopnopauun SHARP ¢ ronosHbM
odpucom B sAiNOHCKOM I. Ocaka paboraer
okono 50 000 yenosek. Ee o6opoT B NO-
cnegHeM GUHAHCOBOM roAy COCTaBuAn
2,8 TpnH eH (24,38 mnpp, ponn. CLUA).

B 6onbLiomM 3ane SNOHCKOI Kopnopa-
uur SONY cambiM 3aMeTHbIM 3KCNOHa-
TOM Obin cepuiiHblii LCD Ttenesusop
KDL-70X3500 Full HD ¢ pgwaroHanbio
3kpaHa 178 (70™) cM 1 Npo3payHbIM CTeK-
NsfHHBIM - 0bOpPMAEHNEM Ccnepeiu NoO
nepuMeTpy kopnyca (puc. 4). PaHblue B
aHanorndHoM oQOopMNEHUN BbITyCKanu
NONynNsipHLIA TENEBU3OP C AVAroHanbio
akpaHa 165 (65”) cm, HO BbINyCK NpekpaTu-
1M 13-3a HEMONHOIO COOTBETCTBURA TPpebo-
BaHuaM koHuenumun Full HD. MogepHu-
3UPOBaHHLIN aNNapaT UMEET 3KPaH C CooT-
HoweHveM cTopoH 16:9 1 ceeToavioaHoi
NOACBETKOW, aBTOMATU4ECKX OMNO3HaeT
¢dopmar “kapTuHku”. Bpemsa otmmvka —

L
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~Puc. 6
—

meHee 8 mc. OH cHabxeH 6onbwmnm Habo-
POM pas3bemMoB A1 NOAKIIONEHUST BHEL-
He# BUAEOD- 1 ayamorTexHuku. abaputbl —
184x113x42 cm, macca — 80 kr.

Caoenana coobLUeHuWe O Havsane cepuit-
HOro N3roroBnenus teneensopoe LCD HD
C pasMepoM 3KpaHa no avaroHanu 178
(70™) cM 1 NnpeacTaBnMna KOHKPETHYIO MO-
Aenb Typeukas komnaHus VESTEL.

dupma SONY npuHsana yuyactue B pas-
BEPHYBLLEMCH COPEBHOEBAHWUM MO CHWXKe-
HUIO TONWWHLI Teneen3opos LCD. Ha eul-
CTaBke OHa Nokasana KOHLEenT-mMoAesb ¢
Anaronansio skpanHa 105 (40™) cm v Tonwm-
HOI 9,9 MM, a Takxe C BbIHECEHHLIM TIOHEe-
POM, B3aMMOAOEMCTBYIOLLMM C annaparToMm
6ecnposoaHo. Komnanus obbsemna O Ha-
Yane Npoaaxwv annapara B koHue 2008 r.

B nepeoM cepuiiHO BbinyCKaeMom
Tenesusope Sony XEL-1 ¢ anaroxanbio 28
(117) cMm 3kpaHa ”“3 OpraHU4eckux Cee-
TOM3NYYaWMX nonynpoeoaHukoe OLED
{Organic Light-Emitting Diode) ucnons3ao-
BaHa Marpuua TomumHoin Bcero 0,3 Mm,
MOCKONbKY ee 3anemeHTam He Tpebyetca
noaceerka [4].

Ha BricTaeke CES-2008 B Jlac-Berace
(CLUA) dvpma goemMoHCTpypoBana onbiT-
Hbl oBpasew, (npototun) OLED Tenesu-
30pa ¢ auaroHanbio akpaHa 68 (27”) cm ¢
OOVHAKOBO# TOMMUMHOW 5 MM OCHOBHO#
yactu gucnnes [4]. B KOHCTPYKTUBHO 13-
MEHEHHOM BUAE OH NPUCYTCTEOBaN Ha IFA
2008 c HazeaHnem Sony OLED XEL-2 27"
(pmc. 5). MNpepcrasutenn GpupMel CO06-
LWanv NOCETUTENSIM O HaYane NOAroToBU-
TenbHbix paboT NO CeputHOMY BbINYCKY
napenus B 2009 r.

HekoTopbie AINOHCKME U I0XXHOKOPEI-
CKUEe KOMMaHUN NAaHUPYIOT NPUCTYNUTL K
npouseoactey OLED TeneesnsopoB 1 anc-
nnees gna MK (Hoytbykoe) B 2010
Cneuvanucrsl NpeackasbiBaloT LWMPOKOe
pacnpocTpaHenue TexHuku ¢ OLED nocne
2015

B npocropHom 3ane SONY wHa IFA 2008
NpoeuMpoBany MAAasaiollee Mo CTeHaMm
yTBEPXAEHWE: "Byayulee nNpuHaanexur
OLED TV". Ha ynoMsiHyTOl BbILLE BLICTAB-
xe CEATEC ¢wvpma nokasana npororvn
OLED TV 11" (28 cm) ¢ TonwuHoM Topua
ancnnes 0,9 MM, U3roTOBNEHHOro Ha
OCHOBE BCE TOW Xe CBETOANOAHON MaTpu-
ubt OLED B 0,3 MM.

KonuepH PHILIPS u3s Hupepnavpose
npeacraeun Ha IFA camblii TOHKUIA Tene-
Bu3op LCD 81 (32") cm ¢ TonwmHoi guc-
nnes 8 MM. JOCTUrHYTL Takoro Manoro
pa3mepa yaanock 6naronaps yTOHYEHHON
Martpuyue 3adHei NOACBETKUA TONLLMHOMN
1 MM 13 CBETONPOBOASLLEr0 MaTepuana,
B KOTOPYIO HAaNpaBnstoTCH CBETOBLIE fy4n
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OT pacnonOXeHHbIX CBEPXY U CHU3Y APKUX
ceetoavonos. Macca annapara — 5kr.
MpousBoACTBO TEnesuaopa npegnonara-
eTCH HavaTb BecHol 2009 1.

Ha npotsxennn Heckonbkux ner PHI-
LIPS nponsuraer opurvHasibHLIE TEeNesu-
30pbl, HasBaHHble Ambilight Spectra, ¢
[OeKOpaTUBHOW HAapyXHOW NOACBETKOM
c3aau (pmc. 6), MEHSIOLLENCA B 3aBUCUMO-
CTU OT AOMUHUpYoWero usera Ha LCD n
BOBJIEKAIOLEN Nepudepmyeckoe 3peHue
rmas B NpOCMOTP Tenenporpamm. B peaynb-
Tare CHUXAETCA Harpyska Ha 3peHue npu
nepesoAe B3MALa 3a Npefensl SKpaHa B
TEMHOIA KOMHaTe. 3TO NpovcxomT Gnaro-
0aps aKTUBHOW paccevBalolleii Npospasy-
HOW naHenu Active Frame BmMecTe co 150-10
ThINOBLIMKU CBETOAMOAAMU. Co3naeaemMoe
BOKpPYI 9kpaHa c6anaHcMpoBaHHOE LBETO-
BO€ CYISHUE BMOSIHE 3aMEHSIET B My3bIKaSib-
HBIX CNEKTaKAX “LBETOMY3bIKY", Nonynsp-
HyI0 cpeau paguoniobureneii.

Ha BhiCTaeke OEMOHCTpUpOBaNN Tpu
mMopenu takux tenesudopoe Full HD ¢
avaroHanaMmu akpaHoe 132 (527), 119
(477), 107 (42") cM 1 BXOOHLIMUY pasbema-
MU, NO3BOASIOLLMMY NOAKIIONATE K HUM
nneitepsl Blu-Ray/DVD/CD. 3ameTum, 4TO
ANA yMEHBLUEHWUS Harpy3aky Ha rnasa
“3aaBHa pekoMeHayloT No3aau paboraio-
LMX B TEMHOTE Teneensopos ¢ 31T nome-
LaTh BKAIOYEHHbIA CBETUNBHYK U CMOT-
peTb Nepegasun B NONyTEMHOM KOMHATe,

B matepuanax pns npeccol Ha IFA
OTMEYeHO, 410 ctaHosneHvne PHILIPS Ha-
sanocs ewle 100 net Ha3aA, nocne npopa-
X1 B Poccuio BonbLIoint naptuy OCBeTU-
TenbHbix namn. PHILIPS cortpyaHvvan ¢
Cosetckum COI030M Y1 B HACTOSLLEE Bpe-
Mf NASHUPYET LUUPOKOE BHEOPEHWE B
Halen cTpaHe CBOUX MHHoBauuii. B cepe-
vHe okTabpsa 2008 r. Ha KpacHoi nnowa-
oY B cneunanbHO NOCTPOEHHOM NABWUAb-
OHe Npe3unaeHT KoHuepHa [ Knaiictepnu
nposen ¢GopyM Mo COBPEMEHHbIM TEXHO-
NnOrvsiM U NpPeAcTaBun ero HOBEWLUYIO
nNpoayKLMIO.

[onoBHO OPUC KOHLIEPHA HAXOAUTCSA B
cronuue Hwupepnawgos AmcTepaame.
HanpaeneHve nestensHOCTH — NoTpebu-
TENbCKas 3NEKTPOHWKA, AomalHaa "Ge-
nasg” GbITOBaA TEXHWKA, SNEKTpPO- U pa-
OVOKOMNAEKTYIOLWME, 3NEKTPOOCBETU-
TeNbHLIE U MeauLHCKUe Npubopsl. Yuc-
no paboralwmx B pacnpeneneHHbIX no
MUpy GONbLUMX 1 ManbIx NPEONPUATUAX K
oducax npumepHo 125 000 yvenosek.
lonoeoit 060poT B NOCNEOHUA brHaAHCO-
BbIit rof, cocTaBun okono 27 Mnpp, eepo.

JAdomawHuii My3biKkanbHbiA TeaTp
(AMT). Korna B koHuUe XIX Beka Ha4anocb
pacnpocTpaHeHue rpaMMOdOHHLIX Nnia-
CTUHOK U MbITANIUCb NPOBOAUTL KOMMEK-
TVBHbIE NPOCAYLUNBAHUA MY3biKU B 3anax
OT rpaMMOdOHOB, OHU HE NOAYHNIN MOL-
[epXxyu y MenoMaHoB. Mexay TeM nHau-
BUAflyanbHOE U CEMEHOE CRyluaHue My-
3bIKM AOMA OT Tex Xe rpaMMo¢doHOoB
(naredoHOB), a8 BNOCNEACTBUA OT paauon
W NpovrpeiBateneil ¢ yCunutensamMm u 3sy-
KOBbIMU konoHkamu (3K), npueunocks u B
XX Beke CTano MacCOBOW KynbTYpOQ.
OpmHako B XXI BEKE HET XENnalowwmx Npyxo-
OUTb B KOHLEPTHLIE 3ansl U CHywarb
My3biky 6e3 nuuespeHus ucnonHutenei
(nepen 3akpbIThiM 3aHABECOM), AaXE Npu
BOCNPOU3BEAEHUM WX 3anucel 4vepes
CamMyl0 COBEPLLUEHHYIO 3NEKTPOHHYIO an-
flapaTypy v aKyCTuKY.

C 1300peTeHneM KacceTHbLIX BULEOo-
MarHnTopOHOE 1 NpourpLiBaTenein na-
3EpHbIX IMCKOB CTAN0 BO3MOXHO B AOMALLI-
HUX YCNOBUAX HE TONLKO CnyluaTtb MY3bIKY,
HO W BUWOETL UCNONHUTENEN, Nonyyas OLLy-
LLIEHUA KOHLIepTHOro 3ana. Celivac paxe B
6apax ¥ Ha AUCKOTeKax 1A 3aMaHVBaAHUA
noceruTenen cTapalTcs nokasarb UCnon-
HUTENS Ha BONBLUUX 3KpaHax.

AMT He 3Haet ce3oHoB, paGoTaer
KPYIMOCYTO4HO, MO3BONSET NobbiBaTh ©
OLIEHUTb KAYeCTBO 3ByKa BO BCEBO3MOX-
HbIX KOHLEPTHLIX ¥ TeaTpaNbHbIX 3anax
mupa. B Hactoslwem KoHUepTHOM 3ane
MOXHO HalTKh Mano MecCT, rge cChnbitueH
BbICOKOKa4YEeCTBEHHLIN 3ByK (6e3 norepu
BbICOKUX 4acTOT). B 3anucsax Ha anekTpoH-
Hble HocuTenu (Hanpumep, DVD) 3sykope-
XUccepam yaaeTcsi COXpaHuTb CNEKTP
My3bIKanbHOro CurHana yu cornacosaTtb
YPOBHY FPOMKOCTY NEBYECKUX FONOCOB U
My3blKaibHbIX UHCTpymeHToB. Ceiyac ¢
nsymsa 3K no 6okam TeneakpaHa v cabey-
depom (pna cbanaHCUpPOBaHHOM perynu-
poeku ToHoB HY) IMT B COCTOSIHUM BOC-
NpOU3BOAUTL 3BYKOBYIO NANUTPY, COOTBET-

meagvaueHTp "Loewe Reference Media-
center” (puc. 7). Komnnekt annapatypbl
cogepxut: LCD Tenesvsop (TOAWWHON
6 cM) ¢ auaroHansio akpaHa 132 (52™) cmu
paspelieHnem Full HD; uHTerpanbHbIn
6nok, Buoyalowmin B ceba undpoeoii n
aHanoroBsbiii TIOHEpL!, FM-pagunonpuem-
HUK, NpourpbiBatens Blu-ray /DVD/CD,
HDD (xecTkuiAi MarHUTHbIA Ouck) pns
3anMcu M BOCNPOU3BEOEHUS BUAEO- U
My3bIKaNbHLIX NPOrpaMM; 3MEeKTpOCTaTn-
yeckue 3K.un cabeydep. LleHTp nmeer
rHe3go Ania noakmoqeHuss Kk UHTepHery,
nea nopta HDMI (High-Definition Multi-
media Interface) ans coeanHexus ¢ aonon-
HUTeNLHLIMU Tenesun3opamu u 3K B cocen-
HUX NOMELLEHUSX, A0GaBOYHLIE 32XUMbI
A8 NoaKnioyeHus Toinoebix 3K (C uenwio
CO34aHNsA 3BYKOBOIO OKpPY>XEHUS Npy Npo-
CMOTPE XYAOXECTBEHHLIX (PUNLMOB).
®upma SONY nokasana npovrpoiearte-
nu Blu-ray Bupeoamnckos, Morywve cny-
XWUTb COCTaBASIOWMMK  3NIeMEHTaMK
3NEeKTPOHHOrO My3bIKanbHOro TeaTtpa.
BHewHe noxoxue mogenu BDP-S350 u
BDP-S550 (puc. 8) coemectumbl ¢ DVD n
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Puc. 7
- ] l Y
CD, unmelot dyHk-
! aen - uuio BDP-Live —
| = o BO3MOXHOCTb
-2 .o, NoAKIIONEHNn K
WNHTEpHETY 4Yepes
NpeaycMOTpPEH-
Hbilt nopT Ethernet
—r “ NpocMoTpa Ha
0. o s 29297  Aemia SKpAaHE TEeNEeBmao-
il pa pacnpocrpa-
U\L_}N o . HAEMOI No cetn
TEKCTOBOM n
Puc. 8 enaeouHpopma-
L.
finoHckoe ob6beanHeHve PANASONIC
P BBICTYNUNO € KOMOBVHUPOBAHHBLIM YCTPO-
- = . CTBOM, 06beAvHSsIOUM nneiiep/pekop-
. 2 *°*  pep Blu-ray/DVD/ VHS €O BCTpOEHHBLIM
- HDD o6vemom 320 M6, aHanoroBbIiA 1 Lnd-
POBOIA TENEBU3NOHHLIE TIOHEPHLI (PMUC. 9).
- MpenycMoTpeHa BO3MOXHOCTh 3anucChbl-
' Barb Ha HDD TteneBusanoHHLIE Nepenayn
A NPOrpaMMbl OT BHELUHUX UCTOYHKOB
,PMG- 9 BUAEOCUrHAnNoOB, a 3aTeM NO XENaHUo

CTBYIOLLYIO NPeanoyTUTENEHEIM MECTaM B
MYy3bIKasbHEIX TEATpax W KOHLEPTHBIX
3anax. Mo Habniogennsm aBTOpa, Hanpu-
MEp, 3BYKOBaAA COCTOSITENILHOCTL OOHOrO
V3 NySWunX ONepHbIX 3a70B B MUpE —
JlonpoHckoro  Koponeeckoro Teatpa
"Koeent MapgeH” — nocpencreom DVD
BOCNPOU3BOAUTCA B AOMALLHUX YCIIOBUSAX C
COXPaHEeHVEM O4EHb BLICOKOIO KauecTea.
lfepmanckan komnanusa LOEWE npeg-
cTaBuna Ha BbictaeBke nydwwuin JMT 3a
nocneaHuVe rofibl — yXe 3anyLIeHHLIN B ce-
PUIAHOE NPOU3BOACTBO KOMBUHUPOBAHHDIN

NEPEHOCUTE UX HA YKA33aHHLIE ONTUHECKUE
1 NEHTO4HLIN HOCUTENN.

3ametum, 4TO B NOCNEOHUE roab NOo-
XOXUX KOMBUHMPOBAHHLIX annapaTtoB C
3anucbio Ha kaccety VHS ¢ DVD unn HDD
NpeasioXXeHo Hemano. Yamenaer ynpsm-
CTBO pa3paboTHUKOE B XENaHUA 3anuchl-
BaTb BbICOKOKAYECTEBEHHLIN CUrHan Ha
MopanbHO ycrapesiuuvii Hocutens VHS ¢
HU3KUM pas3peLlEeHNEM, TOrAa Kak yxe
MHOIO NeT cyecreyet LudpoBoi cnocob
3anucu Ha BupeokacceTsl D-VHS (Digital
VHS) ¢ tunoebiM npusogoM VHS-cucre-
mbl [S]. B otcytcteue kaccetr D-VHS B



TakOM BnaeoMarHMTopOHE C YCMEXoMm
MOXHO MPUMEHUTb N KacceTbl VHS.

Ha BbicTaBke CES B Jlac-Berace (CLLA)
B 2005 r. anoHckoe 06beayHeHne YAMAHA
nokasano akyCTWYECKOEe YCTPOMCTBO,
Ha3BaHHOE 3BYKOBbIM MPOXeKTOpoM. Mpo-
nonroBatbii 6OKC coaepXan HEeCKOSBKO
pPasHOHanNpPaefieHHbIX OTHOCUTENIbHO OCKU
[AWHaMMYECKMNX FONOBOK, CO3AAI0WMX NPOo-
CTpaHCTBEHHOe (06beMHOe) 3By4aHue B
OrpaHUHEHHOM [0 TIOLWaAY NOMeLLeHUn
6naronaps OTPaXeHNsIM OT CTEH HU3KoYa-
CTOTHbIX 3BYKOBbLIX BOSIH (puc. 10).

Apple iPod, USB nopt ana nogknoyeHus
BHELWHMX KapT namatn n nnerepos MP3,
nHtepdeiic HDMI ans coegnHeHus kabe-
neMm ¢ Tenesnsopom. MowHoOCTL yennute-
nsa — 60 B, nHrepean paboyumnx yactor —
180...19 000 I'u. MNpv OOBOABHO NNOTHOM
KOMMNOHOBKE AeTaneit u 3fIeMeHTOB YCT-
poiicTBO obecneuvBaeT 3BYKOBOe COMpo-
BOXAEHWE TENEBUSUOHHbLIX 3(UPHBLIX 1
3anmncaHHbIX NPOrpaMm € BBICOKUM Kaue-
ctBom. OHO ynpaensieTcs Yepes MNAY.
Hupepnanpckan ¢upma PLATINUM-
LUXE Elite Sleep System Bed nomellaer
TeneBn3opbl U AVHaMUYECKMe TONOBKU B
cnuHky Kpoeatn (puc. 13). MNogwem anna-
pata npoucxogmut 0 KomaHge c ay.
Bmecte ¢ BHewHum nineiepom DVD/CD
cuctema GyHkumoHnpyet kak OMT wnn
peneTuTop WHOCTPaHHOrO f3blka fepeq,

Puc. 13
g

e

3.
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-, CHOM, BO CHE W YTPOM f0Che NpoByXaeHns.
7 ’ AmepukaHckas komnaHus JACUZZI
- paspaborana BapnaHT BCTpansaHns Tesie-
L Bu3opa u nneliepa DVD B CTeHKY BaHHbl
(puc. 14). Paamep 3KpaHa BapbupyeTcs B
L o e —
e
vl
" . .
' =
- !
Puc. 12 Puc. 14
‘ ) 3aBMCUMOCTU OT ee raba-

puTtos: o1 36 (14™) po 107
(42") cm. Annapartbl € Ma-
fbiM BKPaHOM BbibupaloT
.| nacepwiic 3J1T.

N3  nepevncneHHbIx
BWOEO- MU ayavoCUCTEM
ypoBHio Hi-Fi cootBer-
CTBYET MOfIHOCTHIO YKOMIN-

Ha IFA 2008 xoHuepH PHILIPS pemon-
CTPUPOBaJ1 B AECTBMM CBOIO BEPCUIO aKy-
ctuyeckon cuctembl HTS 6100, cocros-
wel M3 BOCbMU AMHAMUHECKMX TOMIOBOK,
npourpbiBatens DVD n FM-papuonpuem-
HWKa B 0gHOM Grnoke 1 oTaensHOro cabey-
depa (puc. 11). Ona BOCNpON3BEoeHUs
BUAeO- , ayamo- n Gorodaiinos OT BHELL-
HUX NCTOYHMKOB NpeaycmoTpeH USB-nopT.
AHanornyHoe, HO NogeLwesne, yCTpoOMcTBO
BbIMTYCK@ET OXXHOKOPEWCKaa KOMMaHns
HYUNDAI Electronics.

Ewe ooHO TexHuWHeckoe pelleHve B
ogHom kopnyce Philips Cinema One CT
S4000 npepHasHa4eHO B OCHOBHOM nsi
npocMoTpa KMHOGUILMOB. BHelLHuiA Bup,
YCTPOICTBA HarnoMmHaeT KOHycoobpas-
Hbllh 6oqoHOK rabaputamm 27x17x27 cm
(maccoit 4,7 kr) ¢ pa3HoobpasHol anek-
TpoHukoi (puc. 12). OHO copepxuT Npo-
urpbieatens DVD/CD/MP3/JPEG, wetbi-
pexKkaHa/bHbIl YCUNUTeNb C HeThIPbMS
AVHaMUHeCKUMN rosioBkamm n cabeydep
(c amametpom amddysopa 10,5 cm). Yer-
POMCTBO MUMeeT FHe3pgo ann nneiepa

NEeKTOBAHHbIN meana-
ueHTp Loewe. [pyrme ykasaHHblie npo-
UrpbIBaTeNn ONTUHECKUX HOCUTENEe ONs
obpaLleHms nx NoTeHLNaNbHbIX BOSMOXHO-
cteli B DMT BLICOKOrO ypOBHS XenarefbHO
MOAKNIOMaTE K BbICOKOKAYECTBEHHBIM CTe-
peoycunutensiM ¢ CooTBeTCTBYOLLMMK 3K.
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PenaxTtop — A. Muxaiinos,
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Bopona B. A.
- S Papwonepena-
- owme yCTpomcTBea.
- e OcHOoBbI TEOpUN U

. pacderta: YvebHoe
nocobve pns By-
30B. — M.: Topsasas
MHUA—Tenexkom,
2007. — 384 c.: wn.

ISBN 978-5-
9912-0005-9.

B NEPBOI HACTU U3NOXEHBI TEOPUSI U NPaKTU-

yeckme oco6EeHHOCTU NOCTPOEHUA U NpU-
MEHEHUs1 OCHOBHBIX KACKaJ0B paguonepenalo-
LLUX YCTPOICTB HAa NOMYNPOBOAHUKOBLIX MPU-
6Gopax: ycunureneil MOLUHOCTH, aBTOreHepaTo-
|pPOB, yMHOXUTENEN HaCcToTbl U MOJYNSATOPOB.
PaccMOTpeHbl BOMPOCH peanv3aunu astore-
HEePaTopPOB U ycunutenei mowHocTy Ha CBY
npubopax: KIMCTPOHaxX, MarHeTPoOHax U Nam-
nax 6eryLueit BonHbl. OnpeaeneHsl nepcnekTn-
Bbl Pas’BUTUA TEXHUKU paguonepenaroLmx
YCTPOICTB pasfIMyHONo LIENIEBOIO Ha3HaYeHUs.
Bo BTOpoOit HacTn o606LeHbl METoauHECcKUe
MOAXOAE U KOHKPETHbIE METOAMKM pacyeTa
napaMeTpoB CTPYKTYPHBIX CXEM M KackaaoB
pagvonepeaaTiukoB. MpueeaeHbl YUCHEHHBbIE!
fpuUMEpLl pacyeTa, NO3BONSIOLME CPaBHUTL
OLIEHUBAEMbIE 3NEMEHTbl U XapaKTepUCTUKU
OTAENbHBIX KACKaA0B B PA3/IUYHbIX PEXUMAaX UX
MPUMEHEHUS.

Ana ctyneHToB, O6GyqaloLWMXCH MO che-
umaneHocTAM "UHdopmaumMoHHan Gesonac-
HOCTb  TENEKOMMYHUKALMOHHBIX CUCTEM”,
"KomMmnnekcHoe obecneveHne MHGOPMaLMOH-
HOW 6e30MnacHOCTU  aBTOMaTU3UPOBAHHbLIX;
cuctem” n "KomnelotepHan 6e3onacHOCTL”.
MoxeT 6biTb nonesHa pa3paboTynkam 1 nonb-
30BaATENAM PaaMonepesalolux yCTPOUCTE B
CUCTEMAX U CETAX nepeaaur nHdopMarmm.
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e Mpo3sopos B. M.,

) CrebGnenxo A. U.,
A6unosA. B.

o O6wekaHanbHan
. CcUCTeMa curHamm-

3aumn Ne 7: Yveb-
HOe nocobue pans
~ By3oB. — M.: Topn-
Haa nmHuna—Tene-

Nt cema

e Ne7 . om, 2008. —152¢.:
- .
i ISBN  978-5-
9912-0012-7.

anBeAeH kpaTkuii 0630p CyLLECTBYIOLLIMX
CUCTEM CUrHANU3auMK. U3NoxXeHbl MpUH-
UMbl CUrHanM3aumm no obuiemy KkaHany, ¢yHk-
UMOHANLHAS apPXMUTEKTYPA U KOMIMOHEHTbI CeTn
OKC Ne 7. PaccMoTpeHbl ormMcaHue noacucTe-
Mbl iepeaayn coobLieHUiA U NOACUCTEM NONb-
3oBarensi npotokona OKC Ne 7.

Ansi CTyReHTOB By30B, OOYHaIOLWMXCH NO
cneunanbhocTam 200900 (210406) — "Cetun
CBA3M U CUCTEMbl KOMMyTauun”, 201000
(210404) — "MHorokaHancHbl€ TeNeKOMMYHN-
KauMOHHble cucTtembl”, 201200 (210402) —
"Cpepncrsa CBA3U C NOABUXHBIMU 06bekTaMu™,
MOXET ObITb NONE3HO CneuManucTam.
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(BbBOA, 18). Ha BbiXOAE BLIBpaHHOMO Avana-
30Ha ¢popmMMpyeTCs ypoBeHb 1, Ha oCcTasb-
HbiXx — ypoBeHb 0.

Bo BTOpOM BapuaHTe YCTpOWCTBa UC-
nonb3oBaH npeobpasosatens CD4511B,
NPUMeHeHbl MHOMKAToOPbl ¢ OBLLMM KaTo-
AOM, ONA BbibOpa Tpex Avana3oHOB Cly-
XaT Te Xe TP BbiIBOAA MUKPOKOHTPORE-
pa. Ans noaHOro raweHns nHankaumm (c
LIenblo CHXEeHUA NnoTpebnsemoit MOLLHO-
CTIN) MOXHO BKJIIOHUTB KHOTKY, COeaMHSI0-
wyto BuiBog, 4 (Bxog BL) npeobpasosatens
¢ 061mm nposogom. daiin nporpaMmel Ha
fisblke accembnepa ons Takoro BapuaHTta
HOcuT Ha3BaHue 3dcd4511ok.asm.

B TpeTbeM OKOH4YaTENbHOM BapuaHTe
YCTPOWUCTBO COBPaHo M0 yxe YNOMAHYTON
cxeMe Ha puc. 2. Inn BknoyeHnn BulGpaH-
HOro gmana3oHa WCNOMb30BaHbl TOMLKO
nea ebixoaa (PB4, PB5S) nopta B mmkpo-
KOHTposepa (BoiBoab 16 1 17). 310 NO3-
BoAMno ocBoboauTb Beixoa PB6 (BeiBoA 18)
N NPUMEHNTL €ro ANS NOAKITIOHEHNA KHOMKU
SB1 "Bkniountb MHOuKauuio™. Yaen corna-
COBaHMA MWKPOKOHTPOJINIEPA C TENEeBN30-
pom ynpolueH. B peaynisrate, B otnvuve ot
NpoTOTMNA, B KOTOPOM NPUY ABYX KOMMYTU-
pyembix OuanasoHax MCMonbL30BaHO BO-
CeMb TPaH3UCTOPOB, B y3ne MPUMEHEHO
BCEro NATb TPaH3VCTOPOB AN TPEX KOMMY-
TMpyeMbIx AnanasoHoB. Ha Bbixoge Bbi-
6paHHoro guana3oxa (PB4 — MB1, PB5 —
MB2) dopmupyetcn ypoeeHb 0. Ecnin Ha
obonx BbIxOAax NOABNSETCH YPOBeEHb 1, TO
3a c4eT cobpanHoro Ha guopax VD3, VD4
v peanctope R25 nornueckoro anemeHTa
"WN" 6ypet BknoveH gnanasoH AMB. ®ain

C nporpamMmmon Ha sasbike accembnepa pns
OKOH4YaTeNbLHOr0  BapuaHTa  Ha3BaH
3d2viknIND.asm. [ina 8TOro xe sapuaHta
MMEETCA FOTOBbIM 1A 3arPy3kn B MUKPO-
koHTponnep daiin popmara HEX ¢ Tem xe
Ha3BaHWeM, KOAbl KOTOPOro ykasaHbl B
Tabn. 1.

O nporpammax. OnvcaHne ycTponcT-
Ba MOXHO 6bino 6bl M 3aKOHYUTBL, HO, NO
MHEHWNIO aBTopa, An 610Ka, BLINOSIHEHHO-
ro Ha OCHOBE MUKPOKOHTpOsNepa, Heo6-
Xx0amMmo xoTs BGbl KpaTKO ONUCATh NMPUHLN-
Nbl, 3a/10XeHHbIe B Nporpammy ero pabo-
Thl. [103TOMY pacCMOTPUM OCHOBHbIE NOA-
x04bl Npy ee co3paHnn U paboTy ocTanb-
HbIX Y3/10B 1 3IEMEHTOB.

LLns nonyYeHnsi HANPSXEHUSI HARCTPOMKA
VCTOMb30BaH BCTPOEHHBbI B MUKPOKOHT-
ponnep 610K WMPOTHO-UMITYILCHOM (LLIN)
perynmpoBky, nmelowmii Boixog PB3 (BbI-
BoA 15). B MMKpOKOHTpONNepe yCTaHOBNEH
[ecaTnpa3pagHblii pexuMm ero paboTol.
CnepoBarensbHo, AN XpaHeHust B NamsaTi
TeKyLLIero koaa HeobxoanmMo [ecATb pasps-
L0B, 3aNNCbLIBAEMbIX B MAIAAWMIA U CTapLunii
6ariTel (OCR1AL n OCR1AH cooTtBeTCTBEH-
Ho). B pesynbrate mnaownih Ganr Gynet
MCNo/ML30BaH MOFIHOCTLID (BOCEMb pa3ps-
[I0B), & B cTapLuem Gaiite — TONbLKO Hepo-
cTawwme Asa paspsaa. Tak kak EEPROM
MUKPOKOHTPOsepa ATtiny2313 umeet 128
HaliTHbIX AYeeK, OKA3LIBEETCH BOSMOXHbIM
xpaHeHue nHdopmaummn o0 64-x kaHanax.
OpHaxo yctpoicTBo obecneuvBaeT ee
3anoMmMHaHne TONbKO Ann 63-X pasHbiX
KaHaNoB, NOCKOJIbKY B HYNEBOW RAYeike
XpPaHUTCA HOMEP KaHana, Ha KOTOPOM
paboTtan TenesBus3Op Npu BLIKIOYEHUN,
4T0ObLI NPU CRenyloWeM €ero BKIIOHEHNN
NOSIBAIANCS STOT Xe KaHal.

Kpome HanpsaxeHus HacTpoWkw, ANA
KaXnoro kaHana Heobxoammo Takxe 3a-
NOMHUTL HOMep AauvanasoHa. Ona artoro
MCNONb30BaHbl ABa CBOBGOAHBLIX paspsaa

Homep kaHana BicBeunBaeTCs KpaTkoBpe-
MEHHO (OKONO 2 c) NpW BKNIOYEHNU TeneBu-
30pa 1 NpY KaxXAOM NEPEKHOYEHMN KaHa-
0B, a TakxXe MNOABNAETCH MPU HAXaTnn Ha
kHOMKY SB1 "Bkniounts nHavkaumio”. B
peXume HacTPOMkW (U3MEHEHUs MPUHU-
MaemMoOM 4acToTbl) MHOMKaUWS MOCTOSHHA,
npudem B CTapLiemM paspsge BUASH HOMep
Avana3oHa (MB1 — 1, MB2 — 2, IMB —
3), a B Mnagwnx — Homep KaHana. B pe-
XUME 3aMOMMHaHUA HacTpolku B cTap-
wem paspsge nHouumpyetcs undpa "8", a
B MAIaaLLmx — HOMEP KaHaI0B, NPUYEM WX
B 3TOM PEeXMMe MOXHO Nnepeksioyatb.
MNameHeHne HoMepa NpUHNMaeMoro KaHa-
na 3akonbLOBaHO, T. €. nocne kaHana 63
6ynet BkmoueH kaHan 1. Nockonbky yncno
BO3MOXHbBIX ANA MPuema KaHaIOB B KOH-
KPETHOM MeCTHOCTN MOXeT ObiTb cyule-
CTBEHHO MeHbLUe 63-X, B nporpamme pea-
NM30BaH Mpomnyck KaHana, ecny ero Ha-
NPS>XXEHNE HACTPOMKU MaKCUMABHO.

Mpyw nepBoOi 3anucu nporpamMmmbl B
HOBbI MWKPOKOHTPONNEP COAEPXUMOEe
Bcex sveek EEPROM 6yner pasHo FF B
LWecTHaguaTepuyHOR cucteme cHucne-
HWA, 4TO B ABOMYHOW CUCTEME COOTBET-
cteyet Ob11111111. 370 osHauaeT, uTo,
cormacHo Tabn. 2, MUKPOKOHTPOSINEP NPpu-
MeT pelleHne O TOM, 4TO HanpsXeHwne
HaCTPOMKN MaKCMManbHO W TakoW KaHan
npu NepexIiodeHnn NomkeH GbiTb Npony-
WeH, NpUYeM yKasaHHOe yCiioBue BbINO-
HReTCA ANs BCEX kaHanoB 6e3 ucknove-
HuA. B pesynbtate npu nepBOM BKMOYE-
HUWN YCTPOMCTBa MHOMUMPYETCS M MPUHN-
MaeTcsl TOMBbKO KaHan 1, n nepeksnoseHne
Ha Opyrov kaHan 6yper HeBO3MOXHO Ao
Tex Nop, Noka osin ppyrux KaHa 0B, Heobs -
3aTenbHO naylumx nogpsa, He 6yneT ycra-
HOBMIEHO HEMaKCUMAJ/ILHOE 3Ha4YeHne nuH-
dopmaumn 0 HaNPSXKEHUU HACTPOMKN.

MpuHnmaemble aManasoHbl NEPEeKSIo-
4aloTCA aBTOMATMHECKNU MO AOCTUXEHUN
MaKCUMafNILHOTO NN MWUHU-
MaNbHOrO HanpsikeHWs Ha-

CTPOKKU. [Py MUHUMAIBHOM

HanpsXeHnMn HacTponkn B

Tabnuua 2
Crapwwii 6airr Mnagwwuis Gainy
—J=]=]=I X I X [ XIX]X]X[XIX]X][X]X]X
Peseps Whd. o Wndopmanun o HaNPSKEHUM
avarn. HaCTPOWKN

AnanasoHe MB1 unn makcun-
MajbHOM B Avana3oHe [MB

ctapwero Gaiita HacTpolikn. CnegpoBa-
TesbHO, nHpOpMaLMA O KaHANE BLIFMAOUT
Tak, Kak nNokasaHo B Tabn. 2. B Heli kpec-
TOM NOMEYEHbI UCMONb3yeMble Pa3psaabl.

C uenblo n3BneyeHWs 3anncaHHoMN
nHopMaLMn NPUMEHEHBI KOMaHObl ac-
cembnepa, BbinonHsowme GyHkumio """,
Tak, Hanpumep, eciin 3Ha4eHne cTapLuero
GaitTa NOrnMYecKn YMHOXWUTb Ha YMCAO
0b00001100, 6ypnet nony4eHa nHpopma-
uvs 0 auanasoHe, & ecin Ha 4Yncno
0b00000011 — BbIgENATCA 3HA4EHNA OBYX
cTapLumx paspsgos koga LW perynupos-
kn (Ob nepepn 4Yncnamn O3HaqaET, HTO OHU
npeacTaBrneHbl B ABOVUHHOM BUAE).

Jns 60pbbbl ¢ "apebe3rom KOHTakToB"
KHOTOK, @ TaKkxXe [J1A 3a0aHVs apyrux Bpe-
MEHHbIX WMHTEPBAnNoOB cryXaT noanpo-
rpaMmbl 3anepxek ot 5 o 100 mc.

Jinsi TOro 4tobbl BLIBECTW Ha UHANKATOP
HOMEP KaHaia B eCATUHHOM (a He ABOWH-
HOM MW LLIECTHaALATEPUYHOM) BUAE, Crly-
XWT COOTBETCTBYIOLAA Nnoanporpamma
npeobpasosaHns popmara.

C uensio cHuxeHusi notpebnaemon
YCTPOWCTBOM MOLLHOCTU W MOBbILLEHNS
nHGPOPMATMBHOCTU B NPOrpaMMe peasv-
30BaH CReaylowniA anropuTM NHONKaLmn.

MHAVKALUUA NepexoamT B pe-
XUM MEPLLAHUS,, CUTHA/IN3NPYA O TOM, YTO
LOCTUrHyTa Ta Unn Has rpaHnLa BO3MOX-
HbIX 3HAYEHUI NPUHYMAEMO HacTOThI.

NameHeHne HanpsiXxeHun HacTporkn
BHYTPW KaX[oro Avanas3oHa HauvHaeTcs
HEe C HyfeBOro YpoOBHfl, & C MNPOrpaMMHO
338HHOTO HaYafbHOrO 3Ha4YeHWN (KOH-
ctaHta SMESH).

Mpw nepexnioHeHNn KaHa 0B NPONCXO0-
OUT KPaTtKOBPEMEHHOE OTKPLIBAHWE TPaH-
3uctopa VI1 (npyv NONOXuTensHOM Ha-
npsxxeHnn Ha peauctope R18 B uenu
"BnoknpoBka”), 4T0 UCNOonb3YIT OB6LIYHO
AN KPaTKOBPEMEHHOrO  BbIKMOYEHNS
cuctembl AMNYIT Tenesnsopa. B Hawem
cnyqae 370 yunobHo npumeHnTs ana 6no-
KMPOBKM cucTembl APY. Takoe HectaH-
LapTHOE MCNONb30BaHME LENU BbI3BAHO
Tem, 410 cuctema AMYT B KapMaHHOM
TeneBn3ope OTCYTCTBYET n3-3a ocobeH-
HOCTM NPVMEHEHHOrO TIoHepa. Ha Bpems
LEeVCTBUA curHana Tpakt unsobpaxeHus
3abnokMpoBaH, 3KpaH TeneBn3opa cTaHo-
BUTCA TeMHbIM. [pn 3TOM NOIHOCTLIO
YCTPaHAIOTCA HENPUATHbIE ANA  Mas
BCMbILKW HA 3KPaHE N LUIYyM B AUHAMu4e-
CKOIA FONOBKE WU TOfIOBHBIX TenedoHax
pn NepeksIioHeHnN KaHaN0B.
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MoaxsmoyeHue n NOPAAOK paboTbl C
moaynem. MNogkoualoT Moaysb K Tene-
BU30PY B COOTBETCTBUN C (PYHKLINOHASb-
HbIM Ha3Ha4YeHNEeM ero BXOLO0B W BbIXOLOB.
CurHan "Bnokvposka” Ansi KapMaHHOro
Tenesnsopa [1] nopaloT HenoCcpenCcTBEH-
HO Ha BbIBOA, ABWXKA NOACTPOEYHOro
peanctopa R3 (nnm BbIBOL 3 MUKPOCXEMbI
Y4 DAT).

Mockonbky cTabunbHOCTe pabotel LU
perynaTopa onpepensieTca BHELLHUM KBap-
ueBbIM pesoHaTopom Ha 10 My v He 3aBu-
CUT OT HaMNPSHKEHUS1 NUTAHUSA MUKPOKOHT-
ponnepa, MOAynb NUTaAETCA Henocpen-
cTBEHHO OT Barapen Tenesuaopa. CornacHo
TEXHNHECKVM YCNOBUSAIM TIPOM3BOAUTENSA
MUKPOKOHTpOsnep ATtiny2313 coxpaHset
paboTocnocoBHOCTL MPU N3MEHEHUN Nn-
TAIOWEro HanpsXxeHWs B WHTEpBasne
1,8....5,5 B. Ona rapaHTMpOBaHHOIO CHU-
XEHUA HanpsXxeHun B crydae “"cBexmnx”
anemeHToB (1,5 B X 4 = 6 B) xenarenbHo
BKJNOYATB NOCNEA0BaTENLHO B LiEnb Mioboii
nvoq.

PonyProg ¢ ncnonb3oBaHemM camopesnb-
HOro Nporpammaropa, onucaHHoro 8 [3].

BaxHo ykasatb, 4TO Npn 3TOM HEOOX0-
OVUMO NpPaBUIbHO BLICTABUTE TakK Hadbl-
Baemble FUSE-pa3spagbl MUKPOKOHTPOS-
nepa. C 370N LEnb HYXHO OTMETUTL
dnaxkamm 1, TEM CaMbIM, YCTaHOBWUTL B O
pa3psgel  CKDIV, SUT0, CKSELOQ.
"Okowkn” ocTtancHblx FUSE-paspsoos
OCTaBNAT HEOTMEYEHHbIMW.

Papuoniobutensm, KOTOpble XOTAT
6Gonee nogpobHO pasobpatbes B 0cO6eH-
HOCTAX paboTbl MUKPOKOHTPOsNepos AVR,
MOXHO fIOCOBETOBAaTb [OCETUTL CanT
<http://avrfaq.narod.ru/>. Tam nog-
poBHO onncaHo, co BCemMu HeoBxoamMMbI-
MW CCbINIKaMN Ha NMHTEPHET-PEecypChbl, Kak
NONb30BATLCA NPOrPaMMON-3MYNATOPOM
PROTEUS. MoxHo npoBeputb n mogndpun-
LMpOBaTb PacCMOTPEHHOE YCTPOWCTBO
6e3 nasnbHMKa U MUKpocxem. JlocTaTtoy-
HO B TOW NPOrpamMmMHOii Cpeae HavyepTUTb
CXeMy M 3arpyamutb nporpammy pabotbl
MUKPOKOHTpOsIepa.

Mogyne He Tpebyet |
HanaxmnsaHus. lNpu nep-
BOM BKJIOUEHMM, KaK YKa-
3aHo Bbiwe, 6ypetr pocry-
neH Tonbko kanan 1. Haxae
Ha KHONKy SB4, nepeBoast
MOAYIb B PEXUM HACTPON-
KU (MHOMKauUs NOCTOSIHHE,
B cTapwem paspsne Bbl-

cBe4YnBaeTcn HOMeEp ava- u
nasoHa). KHonkamn SB2

(+) n SB3 (-) HacTpanBaloT

Ha OpHY M3 NPUHUMaEMbIX | P

B KOHKPETHOW MeCcTHOCTWN
nporpamMm. 3ateMm, Haxas
N ypepxwusasi KHONKy SB4

(B cTapwem paspsge, Kak _;

YXE yNnOMWHAN0Cb, MHOMU-

uvpyetcs  uundpa "8"), f—

TeMU Xe KHOMKamn "+" n
"-"  BbIOMpPAT HOMep P

KaHana, Ha Kotopom 6yneTt
HaxogMTbCs NpUHUMaeman nporpamma.
To xe camoe penaioT, HacTpavBas Tene-
BU30p Ha Apyrve NporpamMmbl.
KoncTpykums u geranu. Mooyns co-
6paH Ha MOHTaXHOW MfaTte pasmepamu
60x30 Mm. BHeLLHWi BUA, Nnathbl O CTOPO-
Hbl pasMetLeHrs nHavkaropa 6e3 nepen-
Hein NaHenu nokasaH Ha 1-i c. oGnoxKuU.
Moutn BCce pesucTopbl N KOHAEHCATOPbI
NPUMEHEHBbI A1 NOBEPXHOCTHOIO MOHTA-
Xa, HO 310 genatb Heobs3aTensHO. Wx
pacnavBalor ¢ obpatHOA CTOpOHL. Bce
Heob6xoAMMbIE COEOVHEHWA BbINOSTHEHD!
nposogamn. Mukpocxembl yCTaHOBREHbI
Ha NaHensx, Y4T0 NOBLILLAET PEMOHTONPKN-
rogHOCTb N3aenun, NO3BOMNSKET fIErko "ne-
penpowmuBaTth” MUKPOKOHTposnnep. Mnata
noMellieHa B OTAEnNbHLIA KOpNyc U nog-
K/MOYeHa K TefleBM30py NPOBOAaMK, BiBe-
[EeHHBIMUY Yepe3 OTBepcTve c3aan. Bug Ha
610k TeneBmM3opa C NOLKIOHEHHbIM
Mopynem rpencraeneH Ha puc. 3.
Crabwnmntporel VD1, VD2, VD5 cnyxar
ONS 3alMTB OT AIOXHOTO cpabaTtbiBaHWA
y3na nepexsiioHeHns guanasoHoB. Bce oHn
paccHmMTaHbl Ha HanpsxeHue cTabunusaummn
6,2 B. ABTOp MCMNONbL30Ba CTABUANTPOHDI
3apyb6exHOro Npon3BOACTBA, HO NOAOWAYT
1 mobble Apyrve ManomoLLHbie NpuBopbl ¢
yKasaHHbIM nnn 6An3KUM HanpsXxeHnem
ctabnnmaauun, uops VD3, VD4 — niobble.
MporpammupoBaHve MUKPOKOHTPO-
nepa obecneyvBaeTca NPOrpPamMmoi
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Cnenyet OTMETUTB, Y4TO MOAYnb MpuU
BLINOAIHEHUN WM CXOOHbIX  (PYHKLMIA
MOXHO mMogudmumpoBatb. Hanpumep,
npumMeHnTs XKW, pabotaiowmii nocto-
AHHO Gnarogaps Manoi norpebnsemon
MOWwHoOCTK. Unn nepesectn moaysnb Ha
paboTy c NHOMKATOPOM, YNpaBifnemMsiMm No
wmHe 12C. Mpy 5ToM BLICBOGOAATCA NATL
BbIBOIOB MUKPOKOHTPOAiepa. Chopmm-
pOBaB KOMaHakl yNpaeneHus no wuke 1°C,
MOXHO YNpPaensiTb LUPPOBLIM TIOHEPOM 1
1. A. Bce 3aBUCUT TOMBKO OT XenaHma U
daHTa3um pagmoniobutens.

NUTEPATYPA

1. Makapey C. KapMaHHbIA Tenesmsop Ha
Buaouckarene. — Paamo, 2007, Ne 2, c. 12—16.

2. NeBeHey B. B. IneKTPOHHOE YCTPOACTBO
BbIBOpa NporpamMM TENEBUSMOHHOTO NPUEMHN-
ka. — <http://progm.nm.ru/arh1201.htmi>.

3. Makapey C. MNporpammarop ansa PIC,
AVR 1 mukpocxem namatu. — Paaguo, 2007,
Ne 10, c. 31, 32.

Or pepnaxymm. VicxofHbie TEKCTbl BCEX
BapuaHToB nporpamMmel u HEX-gaiin ans MK
MOAYNA YNPAaB/IeHUs TENSeBU30POM MMEIOTCH
Ha Hawem FTP-cepeepe rio aapecy <fip://
ftp.radio.ru/pub/2009/01/modul_upr.zip>.

Penaxtop — A. Myxaiinos,
rpaguka — 0. AHapees, ¢poTo — aBTOopa

000 "3nexTponang”

MoctaBka nOOBLIX BNEeKTPOHHBIX
KOMMOHEHTOB W KOMMEKTYIOWMX.
Xumusa ona anekTpoHukuW. Jloctaeka
nouToi B mobyto Toqky Poccun iopnan-
yeckuMm 1 ¢unandeckum nudam. Co
CKfiaga v Nnop, 3akas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dakc — (82147) 42026.

* * *

OTeuyecTBeHHbIE W WMIOPTHbIE
paguogeTanv Ans PpeMOoHTa pagmo-
annaparypbl, aBTOMOOW/IbHOW 3NeKT-
POHMKM U BObITOBOM TEXHMKM!

Mwukpocxembl. TpaHauctopbl. Cta-
B6nnMTPoHbI. Pe3ucTopsl. LLnelidbl.

KoHnpgeHcaTtopsbl KepamMmnyeckme,
NAEHOYHBbIE, NOACTPOEYHBIE, ANEKTPO-
NUTUYECKWe, BbICOKOBOMBTHLIE. Mexa-
HUKa Ois BMOeoMarHUTo¢poHOB, BU-
neokamep v ayomotexHukn. Ceeto-
anoasl n dotogmomasi. MNanenskn ana
mukpocxem. Kaccel Bcex pasmepos
ONA XpaHeHua menknx petanein. Jla-
3epHble n Bugeoronosku. YWUM-ane-
meHTHl. MHoroe gpyroe. Ontosas wn
PO3HMYHasA MNpogaxa e€XenHeBHO OT
9.00 po 18.00 no agpecy:

Poccun, Mocksa, MNaTtHWLKOe woc-
ce, pom 18, TK "MutuHckuin pagmnopbi-
HOK”", 3-1 8TaxX, naBuiboH 546. lNpoesn,
ot meTpo "TywmHckas” ast. Ne 2, 210,
266.

HoctaBka nouton no Poccun.
Mpaiic-nucTebl Ha Gymare n CD.

Kontaktei: 107045, r. Mockea,
ab6. auw. 41.

www.S-10mitino.narod.ru

R R

Mpepnaraetca pe4yeBOV MEepeKso-
yatesb 4NN BK./BbIKA. Pa3/IMYHBbIX YCT-
POIACTB Ha PacCTOAHMM MATU METPOB B
3aBUCUMOCTM OT CKa3aHHOr O CfoBa.

Ckaxunre — 1 BaM NoHPaBUTCS.

617120, Mepmckunin kpan, r. Bepe-
warvHo, a/a 74

MHorokaHanbHble pagwoynpas-
naembie MoOfienNu: BepTonersl,
camoneTbl, TaHku! CynepxuTbi:

MWHWaTIOPHBI (14x6x11 cm),
3neKTpn4ecknii, KOMHaTHbIi, Ha WK-
ynpaeneHnn septonet FJ-703. Llena —
900 pyb.

TaHkoBbld Gok: OBa CTPensiowmx,
CO 3BYKOBBIMU N CBETOBLIMN 3 dek-
Tamu, pasHblx N0 An3aliHy, HO oAvHa-
KOBO HaCbIUeHHbIX BO3MOXHOCTAMWN
paguoynpasnsiemsix TaHka. LleHa —
2600 py6.

Cpenaiite nopapok pebeHky w
cebe!

105318, r. Mockea, a/a 52, "MOCbIJI-
TOPI™, (495) 543-47-96, (985) 366-87-86.
post@dessy.ru

MogpobHee TyT: www.dessy.ru




YM34 mMmouwHocTbio 300 BT
C ManbiMU UCKAXXEHUAMMU

C. LUMNAK, r. Ka3zanb, TaTapcraH

Yeunurens umMeer He coBCeM O6bIYHYIO CTPYKTYpY. B o6oux nne-
yax MOLLHOIro ABYXTaKTHOro kackana asrop npumennn IGBT — 6uno-
NSIPHBIE TPAaH3NUCTOPbI C U30NUPOBaHHBIM 3aTBOPOM, KOMOMHUPOBAH-
Hbl€ NONynpPoBOAHUKOBbIE NPNM6OPLI C OQNHAKOBOWH CTPYKTYPOH.
HomMuHanbHan BbixogHasi MOLWHOCTb 300 BT LOCTUrHYTa NPY MCINONb-
30BaHNUMN BCEro BOCbMM TPaH3UCTOPOB, a KO3(DPULUNEHT rapMOHUK B
nonoce 34 He npesbiwiaer 0,006 %.

NMogobHas cxeMa ycUNUTEesnsi MOXeT ObiTb MCNONb30BaHa ANA
ynpasneHusi MOLWHbIMM MOJIEBbIMY TPAH3NCTOPaMH C U3ONUPOBaH-

HbIM 3aTBOPOM M KaHanom n-runa.

py co3paHum ycunutenen 6onbLIon

MOLLHOCTN B BLIXOOHOM Kackaze npu-
XOOMTCA NapajfienbHo BKAKOYaTbL Cneum-
anbHO nopobpaHHble W cornacoBaHHble
rpynnbl TPaH3MCTOPOB, 4TO 3aMeTHO YC-
JIOXHSIET U YOOPOXaEeT N3roToBneHne ycu-
nutens. fopasgo npouie U gellesne Uc-
noneb3oBaTb B 3TOM Kackane nmaepos no
KO3(PPUUMEHTY YCUIEHNA N MOLLHOCTN —
6unonspHLie TPaAH3NCTOPLI C U30NINPO-
BaHHbIM 3aTtBOopoM (IGBT), xota mHorme
CHMTAIOT, 4TO Takue TPaH3UCTOPblI MOryT
paborarte TONBKO B NepeKiovaTesibHbIX
pexumax. K Tomy xe cpegu Hux npaxkrmye-
CKWN HET KOMMNJIEMEHTapHbIX Nap.

B Hactofwee BpPeEMsA CAOXUNOCH
YCTOMHNBOE MHEHWE, HTO TONBKO Kackaabl
C CUMMETPUHHBLIM BbIXOAOM Ha KOMIMfe-
MEHTapHbIX TPaH3UCTOpax CrnocobHbI
obecneunts BbicOkue napametpbl YM34.
370 NpoucxoamuT M3-3a TOro, Y4TO NPaKTU-
4eckn Bce OHW MOBTOPRAIOT TOMOMOrMIo,
paspabotaHHyio JluHOoMm Ha ¢upme RCA
eule B 1956 r.,, — BxogHoM anddepeHun-
anbHbIN Kackag, (Npeobpasosatens Hanps-
XEHWUS B TOK), BTOPOi Kackapn ycuneHus
HanpsixeHns (npeobpa3oBaTens TOka B
HanpsXxeHne), BbIXOOHOW ABYXTaKTHLIN
Kackan — ycunmtesbs Toka. Ho aTa cTpyk-
Typa paneko He OnTUmarnbHa, ecin OfHO
N3 Mney BbIXOAHOrO Kackana NocTpOeHO
no cxeme Llunknan, kak 810 GbiBaeT npu
KOHCTPpyMpOBaHum YM3Y ¢ mMouwHbIMMK
TPaH3NCTOPaMM OAVHAKOBOW CTRYKTYpPbI.

masHas npobnema ycunutena cC
BbIXOOHBLIM KackagoOM Ha TpaH3ucTopax
OOHOIM CTPYKTYPbl — BTO MOTEHLMANIBHASNA
HEYCTOMYNBOCTb, NOPOXOAEMan TEM, 4TO
4acTOTHO-(a30BbIe XapaKTepuCTUKM Nnek
BbIXOAHOrO Kackafa CyleCTBeHHO pasnu-
YaOTCA M3-3a2 PasHblX CXEM BKINOYEHUS
TpaHancTopos. [lononHuTensHas Koppek-
ums cHxaeT obwyto yacToTy cpesa YM34
¥ NPUBOAUT B UTOrE K NOBLILUEHMIO UCKa-
xeHui [1]. Tem He meHee nopoGHbIE Kac-
Kaabl LMPOKO UCTIONB3YIOTCA N B MOLLHbIX
Mukpocxemax YM34 B cuny AelweBusHbl
npoun3soacTea. KoHe4wHO, cpenw Gunonsp-
HbIX TPaAH3UCTOPOB KOMITIEMEHTAPHbLIX
nap AO0CTaTO4HO MHOrO, U TPYAHOCTH BO3-
HUKIOT TOMBKO ¢ NoaGopom nap Komne-
MEHTapHbIX TpaH3ucTopos rpynnbl IGBT,
NPWB/IEKATENbHOCTE UCMNOSBL30BAHNSA KO-
TOpbLIX O4eBuaHa. ITO cAepXuBaeT npu-
MEHEHMe TakmX TPaH3UCTOPOB, NP NX He-
0CNopMMbIX NPENMYLLLECTBAX Nepen Guno-
SIAPHBIMU 1 NTONEBLIMN TPAH3UCTOPaMMN.

CyLLecTBYIOT MOCTOBbIE CXEMbl MOLLL-
HbIX KackafoB, B KOTOPLIX He TpeGyloTcs

KOMIIEMEHTapPHbIE Napbl TPaH3UCTOPOB.
Ho oHW #OBOMBHO CAOXHEI, U B HUX TPYA-
Hee ncnons3oBatb 3dPeKTUBHYIO 06paT-
HYI0 CBA3b. B pesynstarte MOCTOBbIE CXE-
Mbl HE NONYHUU LUMPOKOFO pacnpocTpa-
HEHUsl, KPOME Kak B aeToMarHutonax, rge
X WCNOMB3YIOT M3-3a OrpPaHnHeHHOro
HaNPSXEHNS NUTaHWUSA.

PaccMOTpM HECUMMETPUNHBIN OBYX-
TakTHBI BbLIXOOHOW kackafd Ha IGBT
{pmc. 1), roe BepxHuiA TPaH3UCTOP BKMO-
YeH Mo cxeme ¢ OBLUMM KOTIEKTOPOM (Kak
ycunuTesb ToKa), @ HUXHWA TPaH3UCTop —
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no cxeme ¢ o6WMM 3MUTTEpOM. 3aBun-
CUMOCTb BLIXOOHOFO HanpsixeHus U, ot
TOKa ynpasneHus |y ona TpaHancTopa VT1:
U, = In(1+R2-S)-R.,, a ons HUXHErO TpaHau-
cropa — U, = In-Rs-S-R,, roe Rs — conpo-
TUBNEHNE Pe3NCTOpa B Leny 3aTeopa; S —
KpyTnaHa TpaHauctopa; R, — conpotme-
neHne Harpyskn. MOXHO 3amMeTuTb, HTO
3TN 3aBUCUMOCTN BBLIXOOHOIO Hanpsixe-
HWA OYeHb 6AIM3KK, NOSTOMY NPY PaBHOM
3HA4YeHUN NpPOU3BEeOEeHNA KPYTUSHbI W
CONPOTUBNEHUR PEe3NCTOPOB B Lenu
3artBopa (R1, R2) BbixogHOM Kackap npak-
TUYECKN CUMMETPUu4eH. Ho cummetpus m
JSINHENHOCTb — 3TO pasHble CBOWCTBA, N
3ameyarenbHoe CBOWCTBO 3TOM CXEMbl B
TOM, HTO pas3nnyne KpyTmn3Hbl TpaH3UCTO-
POB MOXHO KOMMEHCUPOBaTb Noatopom
pe3ncTopos. Takas cMMMETPUS HEQOCTU-
XUMa O KOMMAIEMEHTaPHLIX 0NeBbiX
TpaH3UCTOPOB. Pasnnune KPyTU3HbI Yy
Takmnx Nap NoneBbix TPAaH3UCTOPOB AOCTN-
raet 300 %, NnpMMEpHO Takas Xe pasHuLa
N B X BXOOHO EMKOCTU.

KOHeuHO, cMMMeTpusi BLICOKa TOJbKO
Ha HU3KMUX HaCTOTax, K KOTOpbIM OTHOCATCH

W 3BYKOBLIE HACTOTHl. 3a4a4ya COCTOUT B
TOM, 4TOObI NMOCTPOUTL CXEMY C COXpaHe-
HWEM CUMMETPUM B HavGosnee LUMPOKOM
nonana3oHe uyactoT. U 3gmeck cTpykTypa
cxembl JInHa yxe He SIBNISETCH ONTMMaslb-
HOW.

Hepoctatok kackaga No cxeme Ha
puc. 1 3aKmoyaeTcs B TOM, 4TO ONs KaXD0-
ro nneda TpebyeTcs CBOW reHeparop cur-
Hana, n B peaysnbTate BO3HUKAKOT TPYOHO-
c11 ¢ obecrneveHnem TepMocTabunsHOCTH
TOKa Mokos Kackapa. fopaz3pno ynobHee
cxema BO36yxaeHns kackana Ha puc. 2.
anBﬂeKaTe.ﬂbHOCTb €€ B TOM, 4TO TeNnepb
He TpebyloTCA OBa UCTOYHUKA curHana, u
yrnpaeneHne Takum Kackafom ropasfo
npowe. bonee T0ro, UCTOYHWK cTabmnbHO-
ro toka Gl1 coBMecTHO ¢ ynpasnsiembiM
ncrouHukom Toka GI2 yyacteyioT B pac-
npeneneH n Toka, ynpasnsiowero npoTum-
BO(da3HbIM M3MEHEHMEM HaNpPsKeHUs Ha
pesncTopax B LEenu 3aTBOPOB MOLLHbIX
TpaH3ncTopoB. Tak peanuayetca OBYX-
TakTHLIA pexum paboTbl Kackana, a Tep-
MOCTabmnnsaums ero pexvma nocTmraeT-
CH M3MEHEHMEM S3HA4YEeHUsI TOKa TOJSBKO
OHOTO NCTO4HMKA.

MocTpoeHne BLIXOOHOFO Kackapa Ha
TpaH3UCTOpax OAVHAKOBOM CTPYKTYPbI NO
npepnaraemMon cxeme npumeHaTensHO
npocToTOi, 0cO6eHHO Npn GonNbLIOK Bbl-
XOOHOI MOLWHOCTK ycunutens (6Gonee
100 Br), korga IGBT umeloT psg npenmy-
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wecTs nepes, GurnonspHeIMU 1 NONEBLIMN
TpaH3ucTtopamm. K Tomy xe, N0 MHEHMIO
paapabotuukoB ¢dupmbl PLINIUS, apyqaHne
C yCUIUTENAMM Ha TPaH3ucTopax n-p-n
CTPYKTYPbI Jydlle, YeM Ha TPaH3ncTopax
p-N-p CTPYKTYPbl, U1 B AOPOrnx MOOENsIX
OHW MPEAFIOHUTAIOT aCUMMETPUYHBIN Bbl-
XoOHoW Kackag [2]. O6bACHAIT 3T0 TeMm,
4TO TPaH3UCTOPLI N-P-N CTPYKTYpbl 6onee
SINHEeVHbl N UMEIOT flyHLIMe YacTOTHbIe
CBOICTBa, a Takke 6Gonblumni koaddnun-
€HT yCcuneHuns.

Ana addekTnBHOro ucnonb3oBaHus
IGBT n npepnaraetca HOBam CTPYKTYpa
kackagos YM3Y [3] — exopgHoit “kackop-
HBIW™ yCcunuTens HanpsikeHusn, panee
¢da3oMHBEPCHBbIA Kackag ¢ SMUTTEPHON
CBSI3LIO N, HAKOHELL, ABYXTaKTHbI BbIXOL-
HOI Kackajf, C TpaH3UCTOpaMy OfMHAaKO-
BOW CTPYKTyphl. 3Ta cxema Cc Bcnomora-
TellbHbiMU  LenaMn  Oana obecneveHnsa
PEXUMOB YCUAIMTENBHBIX NMPUOOPOB MoKa-
3aHa Ha pue. 3. Takan cTpykTypa co3naet
KOPOTKMIA NyTb MPOXOXAEHWUS CurHana K
MOLHOMY TpaH3auncTopy (VT6) nneka, Ko-
TOpOoe MMeeT XyAlne YacTOTHble CBOMCT-
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BaTb 3aLMTy 3aTBOPOB OT NepeHanpsxe-
Hus. Tak Kak Toku Bcex npubopos ycunu-
TeNs orpaHvyeHbl, HeT HeobxoauMoCcTn B
BOMNONHUTENBHBIX y3nax 3awmTbl Kacka-
00B, 4TO 3aMETHO YNPOLLAET yCUnmTesb.

BapuaHT npakTU4ecKkol Cxembl MOL-
Horo YM34 npueepneH Ha puc. 4.

TexHu4eckue XapaKTepruCTUKM

MakcumansHasn BbIXOAHan MOLL-
HOCTb, BT, npn R, = 4 Om,

Ki=10%,F=1kly ............ 420
CKOpOCTb HapacTaHus BbiIxog-
HOro Hanpsixenus, B/Mkc ... ... 110

HomuHanbHOe BxOpHOE Ha-

npsxenne, B .. ... o L .. 1,5
KoadpdrumeHT HennmHeiHbix nc-
kaxeHuii npy Py, = 300 Br,
R.=40m
Havactote 1kly, % ........ 0,003
HadacTtote 20k, % ....... 0,006
OtHoweHne curHan/iuym, aob,
(HeB3BeELLEHHOE B nofoce
1..22xM) . oooviiiiiL -106
MakcyManbHbiA BbIXOOHOM TOK, A . . ... 22

Kak BUAHO VU3 NPUBEAEHHBIX NapameT-
POB, ONNCLIBAEMBIN YCUIUTESIb HE YCTyNna-
€T JIYHLUNM YCUIIMTENSIM C CUMMETPUYHOMN
CTPYKTYPOI, W Takas BbiCOKan BbIXOOHasA
MOLLIHOCTb Peayin3oBaHa BCEro Ha BOCbMW
TpaHanctopax! Hennoxoii pesynbtat npwn
3aTpartax Ha KOMMIEKTYIoWne MeHee
10 ponn. CLUA, ¢ yyetomM TOro, 4TO He
HyXeH nogbop TpaH3ncTopos. M Boobue,
ycunuTtesb, N0 MHEHUIO aBTOpa, SABNAETCA
OfHWUM U3 Ay4LINX MO COOTHOLLEHWIO 3a-
TpaTbl/Ka4ecTBo, Tak kak ctommocTsb IGBT
6511M3ka K CTOMMOCTU MOLLHbIX [0SIEBbIX
TpPaH31CTOpPOB.

Han6onee nogpo6Ho ocobenHOCTU
pabotbl YM34 BO3MOXHO onmncatb No non-
HOI cxeme cnepyowmm obpasom. Bxop-
HoW curHan sepes uens C1R1, 3agaowyto
HWXHIOIO FPaHUYHYKD 4acTOTy N BXOOHOE
CONpPOTUBNEHME, NOCTYNaeT Ha 6a3y TpaH-
ancTtopa VT1. B kauectBe BXOOHOMO Bbl-
6paH CBY TtpaH3anctop KT368A (ans
BbICTPOro BbIXOAA M3 HACbILEeHUA nocrne
neperpyakn npu orpaHUHEHNN BLIXOOHOTO
curHana). Ha 6asy aToro xe TpaHaucTopa
NoCTynaet curHan obpaTHolt cBA3U Yepes
uens C2R3.

Llenb C3R2R4R7 npepnasHayeHa pnsi
YCTaHOBKM HYfIEBOIO HANPSIXEHUA CMetLLe-
HUS Ha Bbixoge ycunutensi. Tak Kak nog-
cTpoeuHbiii peauctop (R7) co BpemeHem
MOXET N3MEeHUTb CONPOTUBNEHNE, BMECTO
HEro ny4qwe ycTaHOBUTb NOA0GPaHHbIM
NPY HacTPOKe NOCTONHHBLIN PEe3ucTop.
Avoab VD2 n HL1 3apaloT cmelleHne Ha
6a3y TpansucTopa VT2 n ogHOBpEMEHHO
OCYLJECTBNAIOT TEPMOKOMNEHCALMNIO Ha-
NPSXEHWS1 HA BbIXOAE YCUNNTENS 3a CHET
OONHaKOBbLIX TensoBbIX KO3(PPMLUMEHTOB
TpaHauctopa VT1 n guoga VD2 (oH xe
3a03eT HaNpPsXXeHWe CMELLEHUs 0 Lenn
R2R4R7).

KoHnpeHcatop C4 ocywecTtsnseT Hac-
TOTHYIO KOPPEKLWIO BXOOHOTO Kackapna. C
konnekropa VT1 curHan 4epes VT2 nocTy-
naeT Ha 6a3y 3MUTTEPHOro NOBTOPUTENA
Ha TpaH3ucTtope VT3. Ero sapaya —
NOBLILLIEHNE BXOOHOIO CONPOTUBNEHUSA, &
Takke nopaeneHne adpdekrta Munnepa n
YCKOPEHME 3aKpbiBaHUA TpaH3ucTOopa
VT5. CrabunntpoH VD3 yBenuyuBaet
HanpsxeHne nmtaHua ana VI3 un tem

YCKOpSfieT 3akpbiBaHME TPaH3MCTOPOB
VT4, VT5.

C amutTepa VT3 curHan nocrynaeT Ha
dasonHBepcHbIn Kackap (ondpdepeHum-
anbHbIl  Kackag nocnepoBaTensHOro
HanaHca Ha TpaHaucTopax VT4, VT5), BT0-
poii BXOg, KOTOPOro Ha 3BYKOBbIX HACTOTax
nmeeT GUKCUPOBaHHLIM NOTeHuman. Liens
L1R13 ocywecTsnneT 4yacTOTHYIO KOppeK-
uMI0 3TOro kackaaa. C konnekropa TpaH-
3uctopa VTS curHan nocTynaeTt Ha 3atBop
BbIXOAHOIO TPaH3UCTOPa HWXHEero nneya.
C xonnekropa tpaH3auctopa VT4 aHano-
MYHbIA, HO NpoTMBOdasHbIi CUrHan no-
cTynaet 4epe3 crabuantpoH VD7 Ha
3aTBOP BLIXOAHOr0 TPaH3MCTOPa BEPXHEro
nneva.

Llens R11C7 Ha BTopom Bxoge audde-
peHUManbLHOro Kackaga OCYLULECTBAREeT
MECTHYIO KOPPEKLIMIO BbIXOAHOIO Kackaaa,
NOBLILLAIOLLYIO YCTOMHUBOCTb YCUNUTENS B
pexume orpaHvdeHuns. Llenu C10R22 n
L2R24 nosbiLLaioT YCTOMHYNMBOCTE YCUIUTE-
N8 NpY M3MEHEeHUU COMPOTUBNEHUS Ha-
FPy3Ku1 1 NPN ee eMKOCTHOM XapaKTepe,

Avoa VD8 ymeHbLUAET B fiBa pa3a Ten-
SI0BYI0 MOLLHOCTb, PRCCENBAEMYIO Ha pe-
3auctope R20, 3a cyer TOro, 4TO NO Hemy
TeveT TOMbKO TOK 3apsaKkn KOHAaeHcaropa
C8.

Tok NOKOSA BLIXOAHOTO KaCKaaa, PaBHbIM
0,2 A, BLICTaBNSIOT NOACTPOEHHBIM PE3N-
ctopom R17. Ona Tepmoctabununsauumn
Toka nokos YM34 gnogw VD5 n VD6 ycTa-
HaBMWBAIOT HA TEernnooTBOL PSLOM C Bbl-
XOOHBLIMA TpaH3ucTopamu. TpaH3UCTOpPbI
VT4, VT6 cHabxaioT HeboMbLWMMK NnacTuv-
HOYHbIMM TENIOOTBOAAMMU, TaK Kak pac-
cevBaeMas UMW MOWHOCTb AOCTUraer
0,8 Bt. Ceetoguoa HL2 ncnonsayetcs nas
3a0aHNA CMELEHMA MCTOYHMKA TOKa Ha
TpaHaucTope VT6 n OgHOBPEMEHHO Ansi
NHAMKALUMW BKITIOHYEHWUS YCUIINTESNSA.

BbIXOAHBbIE TPAH3WCTOPLI LENecoot-
pa3Ho yCcTaHOBUTL Ha OBLEemM TensnooTBO-
e nnowageio He Mexee 3000 cm?. Mpu-
MEHEHNe BEeHTUMATOpPa MO3BOMSET Pes3Ko
COKpaTuUTb €ro pasmepbl, 4TO 3aMETHO
YMEHbLUMT rabapuTbl M BEC yCUuTens.

Mpu NepBOM BKMOYEHWU YCUAIUTENS
ANA  3aWMTbl BbIXOOHBIX TPaH3UCTOPOB
pe3uctopbl R19 n R23 pekomenglyeTcs
3aMeHnTb Oonee BBLICOKOOMHbIMM (00
3...10 Om). Mocne NpoBepkn HaNPsXeHns
Ha 3aTBOpPax MOXHO YCTaHOBUTbL yKa3aH-
Hble Ha cxeme conpoTtueneHnem 0,1 Omu
BbLICTaBUTL TOK NOKOS BbIXOAHOO KacKaaa
(ons ncnonsbayembix IGBT Ttoky 200 MA
COOTBETCTBYET HANpsXeHUe CMelleHnn
U33 = 5,7 B)

TpeboBaHNs K MOHTAXY YCUNUTENS MO-
APOBHO ONMCaHbl B MHOTOYMCTIEHHBbIX pa-
6otax 1 cTarbsX, N ONS NONyYeHUA No-
CTOMHOro pesynsrata uMn Henb3n NpeHe-
6peratb. Cnenyer pasnensHO NPOBECTN
cnaboTo4HbIE N CUIBHOTOYHBIE  LUNHBI
nutanns. O6wme NpoBOAa CUMHANBbHBLIX
uenei n NTaHus pas’aensaior, COeOvHAN nX
B OLHOW TOYKE TOMbKO NOABOOKON “3Be3-
pow”. MNMonesHo NPUMEHsTb 3KpaHbl ONs
BXOOHbLIX N cnaboToyHbIX uenei. 3pecb
Havbonee BaxHO OOLLYiO WMHY BXO4HOIO
curHana coeguHUTb HENOCPEOCTBEHHO C
amuTTepom VT1, yto6bl NO HER HE Teknn
NOCTOPOHHNE TOKKM, CO3AAI0LLNE HABEAEH-
Hble uckaxeHusi. CoeanHeHus BbIBOLOB
BbIXOAHbIX TPAH3WCTOPOB C NNAaToON HeoB-
XOAMMO BbINOAHATE NO BO3MOXHOCTN KO-
potkumMK. MOLUHBIE TPaH3NCTOpPHI Xena-

TefbHO YCTaHOBUTL HA TENIOOTBOAL! Hepe3
MPOKIAOKN U3 OKUCU BepUnng Ans ymMeHb-
LIEHVS1 EMKOCTHOM NapasauTHOM CBA3MN.

Kak BuaHO 13 nonHoi cxemsl (pyuc. 4), 8
ycunutene NpUMeHeHa OOBOJSIBHO CIOX-
Han Koppekuma AYX (HeTbipe kKoHagHCaTo-
pa n apoccenb, He cunTas pPe3ncTOPOoB).
3710 HebonbWwan nnata 3a 10, YTOObL! He-
CUMMETPUHHAA CTPYKTypa KackanoB Bena
cebs He XyXxe CUMMETPUNHOM (C KoMNne-
MEHTapHbLIMU NpuBopamMn) 1 NONYYNTb Bbl-
COKYIO0 YCTOMYMBOCTb YCWIIUTENSI B 30HE
orpaHuieHun. MoxHo ckasatb, 4T0 nepBas
npobema AOCTUXEHNS MaTbIX NCKAXKEHWI
nocne BbiGOpa CTPYKTYPHO CXeMbl — 3TO
npobtnema BuiGopa koppekummn AYX yennm-
Tensn, obecneuwnBawuler HeOBX0OMMBIN
3anac YCTOMUMBOCTU yCcunuTens npwm
6OnbLWOM N3MEHEHNN BLIXOOHBIX TOKOB U
HanpsxeHnih NPy MUHUMANTLHOK (a3oBo
3agepxke B pabovem avanasoHe 4acTor.
B 60nbLUIMHCTBE Cny4aeB MMEHHO KOPPEK-
LMA CTEHOBUTCH oOfpeaensiolein, cBoas
Ha HET AOCTOMHCTBa MHOTUX CXeM.

PaapaboT4ymnk Bcerga HaxopuTca nepeg,
OUNNeMMOA — YBenuWuauTb N rnybuHy
obuweih OOC i ynyuweHnn IMHERHOCTN
ycunuTesnsi uin ymeHbLNTb ee, 4To6b! yBe-
NN4YNTL 3anac YCTONHMBOCTW, KOTOPbLIA
Heobxogum, ecnyv conpotuBneHue AC
MMEET CNOXHbI XapakTep. U ecnn ycnnn-
Tenn "3By4at” NoO-pas’HoOMy, B GOAbLIOK
CTENeHn 3TO CBA3AHO C 3aNacoM yCTONYN-
BOCTW, KOTOPLI O4EHb 3aMeTHO MpPOoAB-
naetcs Ha Gonbwnx ypoBHsx [5]. UmeHHO
nostomy YM34 c "npoctbiMn” cxeMammn
4acTO NOKasbIBAIOT JlyHllne pe3ynbiaTthl,
YeM NMeloLLME CAIOXHYIO (HaCcTo Ha MMKPO-
cxemax) CTPYKTYpY. A Kaxablh HOBbLIA Kac-
KajA OOMXeH BBOOUTLCH NOCne TwaTtenb-
HbIX mnenbitaHnin 3¢pGeKTMBHOCTU HOBbIX
anemeHTOB. Tem Gonee, 4TO yBennyeHve
rnybunHbl OOC B 60MbLUMHCTBE CNy4aes He
[aeT Xenaemoro pesynesrata, a nvllb
YMEHbLWAEeT 3anac ycton4meocTn. U Tyt Ha
NepBbIA NNaH BLIXOAUT NPaBuIibHas OLEeH-
K& KpUTEPUEB MIMHEMHOCTU N AnHaMU4e-
CKOIt YCTOMYMBOCTN YCUNUTENS, KOTOPLIE,
B CBOIO O4epefib, 3aBUCAT OT rPamMoTHOM
xoppexumn. lNpryem rpamoTHas Koppek-
una A0rpkHa MUHUMN3NPOoBaTL (GasoByO
3agepxky B pabouem guanasoHe 4acToT,
He yxyaowan obuLyto ycTonumBocTb. Yacto
ropaspo adpdekrTnBHelh xopoLuas Koppek-
LmA, Yem HOBbIM Kackag,.

KoHeuHo, BbiGpanHbili cnocob ycta-
HOBKWN HYfA Ha BLIXOAE YCUAUTENN JANEKO
HE Nyuqwwii, n OH MPUBREKaTeneH nLb
cBoel npoctotoi. Ha Bbixoge YM34
MOXEeT BO3HMKaTb "nnasawllee” cmelle-
HMe N0 HECKOSIbKUX [EeCATKOB MUANNBONLT,
HO OHO HEe cKa3blBaeTcs 3amMeTHO HW Ha
3ByKe, HM Ha pabovei TOHKe BbIXOAHLIX
TPaH3UCTOPOB. NI YMEHbLUEHUA HecTa-~
6GunbHOCTN "HYNA" NONE3HO BBECTW Y3esl
CNeXeHWsi Ha NPELM3UOHHOM MWKpPOCXe-
Me, NYCTb 3TO U YCNOXHUT YCUSTNTESb.

MprmeHeHHble TpaHaucTopb IRGAPC30W
HEOOPOrn — OHU UMEIOT 3aMETHYIO HENN-
HEMNHOCTb Ha HayaIbHOM y4acTke n 605b-
LIYI0 BXOOHYIO eMKOCTb. Ecnn npoBeputb
Becb pag IGBT, npepnaraemMbix N3rotoBu-
TensiMm, TO HaBEPHAKA MOXHO HalTU Npu-
60pbl ¢ GonbLue NMHERHOCTLIO N MEHb-
wek BXOOHOW emKOCTbI0. Y aBTtopa He
6bIN0 BO3MOXHOCTU NPOBECTH TaKylo
paboty. C npeaNOXeHHLIMY TPaH3UCTOPa-
MW MOXHO YNYYLUUTb SIMHEMHOCTb B fOBa
pasa yeenmueHnem Toka nokos no 0,5 A,
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3BYKOTEXHUKA

Ten. 608-83-05

Mpuem cTaTeit: mail@radio.ru
Bonpocbi: consult@radio.ru

"

ALIMO Ne 1, 2009

HO 3TO noTpebyeT yBenUueHUs NaoLwaau
TennooTBOAA.

B 3akmo4eHne xo4y OTMETUTb, HTO ecnn
HeT noTpebHOCTN B 6GONbLUOIH MOLLHOCTU
ycunuTens, TO BNofiHe MOXHO MCNOfb30-~
BaTb Ha Bbixoge BmecTo IGBT pelweBbie
NOSIEBbLIE TPAH3NCTOPLI CPEAHEN MOLLHO-
CTN C N30NIMPOBaHHbIM 3aTBOPOM W KaHa-
JIOM N-TUNA, IMHEAHOCTL KOTOPbIX 3aMETHO
BblLLe. Yennurenb nonyumnt 6osee BbICOKYHO
JNIMHEHOCTb, NPX 3TOM HaA0 TONLKO MOA0-
6patb pesncTopbl AN APYFOro Ha4YaIbHOro
HaNPsH>KeHWs. YMeHbLUEHHbIA MO MOLLHO-

Ty aHanor YM34 Ha noneBbIX TPaH3NCTO-
pax, COOTBETCTBYIOWMIA NpUBELEeHHOM
30eCb CXeMe, YCMELWHO 3KCMyaTupyeTcs
aBTOPOM B TEYEHWNE LUECTU NET, 0OCTABNANA
Maccy NPUATHLIX MUHYT NPV NPOCTYLLNBA-
HUM B JOMALUHWX YCNOBUAX Pa3HOro poaa
MY3bIKaNbHBIX NPOrpamMmM.
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Penaxtop — A. Coxonos, rpaguxa — I0.AHapees

BHyTpeHHNAs oOpaTHasa cBA3b

B TpMoaax

B crarbe gokropa Hayk I. CTOKMAHA (H. Stockman), uanarae-
Mol B nepesoge Esrenus KapnoBa®, npegnoxeH OpHUruHanbHbif
MeTron[ aHanuaa rnapaMeTpoB 3NeKTPoBakyymMHoro npubopa, pac-
CMaTPUBAIOLLNI TPNOL C MasibiM YyCUITIEHUEM KaK CUCTEMY C BHYTPEH-
He#i o6paTHo# cBfA3bIOo. 31O No3sonsier 6onee TOYHO M MOSHO ONu-
carb paboTy ycunuTenbHOro Kkackaga ¢ UCronb308aHneM npaxKTuye-
CKMX POPMY1, ONUCBHIBAIOLMX NTaPaAMETPbI YCUNECHUS TPUORA, UCXOLAS

n3 reopum o6parHoi CBA3N.

HecmoTtps Ha gaBHOCTbL HanMcaHUA cTaTrby (okono 50 ner Ha3apn),
OHa npeAcTasnsieT ofipeReneHHbIA HTepec B NOHUMaHUM Pa3Inyui
B MeCTHO# BHewHeh n BHyTpeHHeli OOC. BHyTpeHHss1 noTeHunans-
Hasa obpartHasi cBs3b B TPUOAE MPaKTUYECKN HE CBA3aHa C napasmT-
HBIMHW 3N1EMEHTaMy MOHTaXa ¥ Ka4eCTBOM [eTasne, NCIONb3YeMbIX
B yenu sHewMeid OOC. Bugumo, 310 pasnunumne obusicHIeT 10, 4TO
MHorue ayanodunbl NpennoYUTaloT 1aMnoByIo annaparypy Ha TPH1o-
Aax unuv neHTogax B TOMOAHOM BKIIOYEHUHN.

(‘ onocTasneHne Tpuoga € NeHTOAO0M
~ NO3BOMINAET BbIABUTL NX 0COBEHHOCTN
n pocrtomHctea. Ecnn paccmatpuBath
TPMOA, Kak NeHTop, ¢ GECKOHEYHBIM BHYT-
PEHHNM CONPOTUBfIEHNEM, KOTOPbIA OX-
BayeH OTpuUaTEnbHON 06pPaTHOW CBA3LIO
{OC), T0 HECOMHEHHbIM TPENMYLLIECTEOM
Takoit 3ameHbl SABASIETCA BO3MOXHOCTb
MNCMONL30BaTh TEOPUIO OBpaTHOI CBA3U
Ans onucaHunn paboTsl TPMoAaA, n B HEKO-
TOPbIX CRy4anx Takoi Nogxop, peaynsra-
TUBEH.

MNpeanaraembiii MeTon, 0COBEHHO MHTE-
peceH npu paccmoTpeHmn pabo-
Thbl NpeasapUTenbHbIX N BbIXOAO-
HbIX KackanoB, KOraa WCnofib-
3YIOT TPNOAbI C MAJTbIM |, TaK Kak
MMEHHO B TaKMX Tpmnoaax Hanbo-
nee cUNBHO BbIpaxeHo oBpaTtHoe
[eicTBne Nosfs aHoaa Ha npo-
CTPaHCTBEHHbIN 3apsa y KaTtoaa. UC o
370 BO3EHCTBME ECTh, B CYLLHO-
cn, popma oTpuuarensHon OC.
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roe dU.. — SKBMBANEHTHOE HanpsXkeHne
Ha YNpaensioLLen CeTke, Boipaxaemoe Kak
1

du,, =dU, +EdUa. (4)
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Ha puc. 1,a nokasaH ¢par- Puc. 1
MEHT YNPOLLEHHON CXeMbl Cur-
HanbHOM Lenn OBLINHOrO MeHToAa Kak
nprUMep MCMoNb30BaHUA MOBOM MHOro-
BNEKTPOOAHOWN namMnbl ¢ SKpaHUpYloLleit
ceTkom, a Ha puc. 1,6 — 1o xe ans obbiu-
HOro Tproaa.

AunHamuueckan KpytwaHa Sy Ans neH-
TOoaa:

§5,=8 = d"’. (1)

du,

Ana tpuopa oHa, COOTBETCTBEHHO,
paBHa

* OpuryHan 3Tod cTarby pasMelieH Ha

caiite <http://www.next-tube.com>.

raemoe, 3asucsiee ot duU,, 6ynetr mmerb
3HaK MUHYC, cnepoBartensHo, dUg < dU.).
BuipaxeHune (2) ssnsieTcs ¢opmoii 3a-
NUCKU TEOPEMEI KBUBAJIEHTHOI aHOAHOM
uenn. 3Ty TeopemMy Takke MOXHO NpumMe-
HUTb K CXEME Ha pPMC. 2, rae nokasaHa
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Puc. 2

3KBUBANEHTHAA CXeMa BKIOHEeHUs TpMoaa
C MHMUMbBIM HanpsxeHuem dU; B uenu
ceTku. 30eCb MEXAY aHOOOM U KaToaoM
BBEAEHA (PUKTMBHAA 3SKPaHUpYOLas
cetka Anns HOpPMUPOBaHWUS Mepefayqv
HanpsbkeHwn dU, n3 aHogHOW Lienu B Liefb
ceTkn., 370 BAUSIHUE YUMTBHIBAETCH Kak
duvkTneHoe HanpsixkeHne dUs = dU,/p B
COOTBETCTBUM C BbipaxeHuem (4). Tenepb
MOXHO YCTAaHOBUTb 3KBUBANEHTHOCTb
Mexay cxemoii Ha puc. 2 n 0606LLeHHOM
cxemoin ycTpoiictea ¢ OC no Hanpsxe-
HUIO, NOKa3aHHOW Ha pue. 3,2, rae A —
k03dPUUMEHT ycuneHus kackafa Ha
Tpyoge, GYHKLIMOHVPYIOLIEro Kak NeHTomq,
c ycunenvem A = -SZ,; B — koadpduumeHt
nepepaun obparHoi ¢BA3N, paBHbIh 1/
OCHOBHOE ypaBHeHue AN Tpuoaa MOXeT
Tenepb 6bITb NOAYHEHO NCXOAA N3 TEOPUN
obparHoii cBaan. Takum 06-
pasom, BennuuHa QakTuye-
CKOr0 ycuneHusi kackaga Ha
Tpuope NpuobpetaeT N3BECT-
HY10 popmy

A-_A _ bz,

® 1-BA R +2Z,

Zg
(8)

U
mm MNpueeneHHoe nonHoe co-

a)

N3 npuseneHHbIX Bbilwe GopmMmyn BUA-
HO, 4TO paBeHCTBO (1) cTaHOBUTCH MOEH-
TN4HbIM C paBeHcTBOM (3), koraa cnarae-
moe dU,/p B ¢popmyne (4) cTtpemMutcs K
HyMo. Hannune 3T10ro cnaraemoro MOXHO
paccmMatpyBaTh Kak pes3ynstaT ynaneHus
3KPAHMPYIOLMX U 3aLMTHBLIX CEeTOK M3
namrisl B cxeme Ha puc. 1,a.

Takvm 06pa3om, NOrMYHO PaCcCMOTPETL
cnaraemoe dU,/11 kak HanpsbxeHne OC, BBe-
AeHHoe NoCcneaoBaTeNibHO C HarnpsXXeHnem
curHana dU, n cyMMMPYIOLLIEECH C HWUM,
KOTOpOE BO3HUKAEeT n3-3a HepoCTaTOYHO-
CTW 3NEKTPUHECKOro 3KPaHNPOBaHWUS MOns
aHona. (Ecom dU, nonoxutensHo, To cna-

npoTuBneHne Z,s (mexay Tou-
Kamu A n b Ha puc. 2) Moxet
6T oNpepeneno onn dU, = 0, ecnn nog-
KMOYUTL K 3TUM BbIXOAAM NCTOYHMK Hanps-
xeHus dU,, cospaowmin Tok dly B napasn-
nenbHOM Lenn, 1 BbIHUCASETCH NO O4YEBUA-
HOW popmyne (1o nepeMeHHOMy ToKy Z, v
R; coeaurHenbl NapannienbHO)

AB T _dUo = RiZq (6)

d, R +Z,

370 ypaBHEHME SICHO NOKa3biBaeT
yMeHbLWeHNe BbIXOLHOIO CONPOTUBAIEHUS
Kackapa us-3a LWYHTUPOBaHUSA Harpyskun
Z, manoi eennyanHoi R; Tpuoaa ¢ Hebonb-
LWWM SHavYeHveMm | Ha BbiLLeynomMaHyTble
BbIMUCNIEHUA BbLIXOOHOIO CONPOTUBAEHUS



GUKTMBHBIM 3KpaH He OKa3biBaeT BWs-
HUA; HA 3apsp y Katoaa BO3neicTByeT
TOMLKO NOfie YNpaBnsiowei ceTkn, BAns-
Hue nons aHopa orcytcTeyeT n dUy = 0.
MpumeneHne BHewwHelh OC moxerT pac-
CMaTpmMBaTLCA Kak normyeckoe pobaene-
HWE K YyXe CYLLEeCTBYIOWEeN BHYTpeHHelh
OC, onpepeneHHoO NO MeTohy, NMpwBe-
LeHHOMY Bbille. B 31om cnyyae koadhdn-
uUMEHT OOpaTHO CBA3M AOMkeH ObiTb
n3MeHeH Tak, 4ToObl y4ecTb BHELLHION
OC. Hanpumep, npocTan cxema Kackapa c

—————————] L
/A A Uy,
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Unum

Puc. 3

BHewHe OC nokasaHa Ha puc. 3,6, roe
ann BBefeHna nanpsbkeHnss OC B uenb
ceTkM Mcnosnbayercs TpaHcdopmaTop —
dU; = k-dU, (3pecb k — KOHCTaHTa, onpe-
nensemMan koadpPuuneHTom TpaHcdop-
maunn).

YHYtobbl yyecTb BrvsHue obeunx $opm
otpuuatencHon OC, BbipaxeHne pns
ko3 PrumeHTa 06paTHOM CBASK OOMKHO
NPUHATL BUA,

1
ﬁ::+k. 7)

dakTuieckoe ycuieHne B 3TOM Mipw-
Mepe paBHO
A A -pZ,
*“1BA R +(k+1)Z, ®
Pacuwmnpss npymMep panee, MOXHO pac-
cmoTpeTs paboty TpaHchopmaTopa B
obnacTtn ero BepxHei rpaHUYHOM HacTOThl.
B aTol1 HacToTHOI 06nacTn nepefaToqHan
XapakTepUCTUKa UMEET BbIPaXeHHbI Mak-
CUMYM M3-32 Pe30HAHCHLIX ABJIEHWIA,
BbI3BAHHbIX €r0 NapPa3nuTHLIMU PEAKTUBHbI-
MK napameTpamn. YI3BecTHO, 4TO Npume-
Henne oTpuuatenbHo OC npuBoAMT K
CMaXmnBaHUIO NepenaToqHON xapakrepu-
CTNKN. PaKTUHECKM 3TO NPOUCXOAUT n 6e3
npymeHeHns BHewHux OC 3a cueT peii-
cTBun BHyTpeHHen OC B namne. YpaneHve
BHyTpeHHe OC npmseno 6bl K Makcu-
ManbHOMY BCIMIECKY Ha fepefaTOqHOn
xapaxkrepuctuke. IT0 AMWHWA pas nog-
TBEpPXAaeT OAUHAKOBYIOD NpuUpody BHYT-
peHHen v BHewHe OC, Tak Kak nx Bnus-
HWe NPUBOAUT K OAWHaKOBLIM pesysnbra-
Tam. AHAJIOTVYHO, HAJIMYMEM BHYTPEHHEWN
06paTHO CBA3N MOXHO OBLACHUTHL Nyu-
lme 4HacTOTHble CBOWCTB& Tpuoga fio
CpaBHEHNIO C NEHTOA0M B cxeMme puc. 3,6.
AHann3 BBEOEHUA BHELUHEH NONOXWN-
TenbHoih OC un, Boobuie, ncnonbL3osaHne

nmobon OC, B ICTMHHOM CMbICNie CfioBa,
cnenyet NPepBapuTb TeM, HTO Mbl AOSTXKHbI
OLEeHUTb peanbHoe BansiHne Koadpuum-
enTa 0bpaTHO CBA3M Ha NapamMeTpbl Kac-
kaaa Ha Tpuoae. BnnsHue atoro koagpdn-
UMeHTa NokasaHo B BbipaxeHuun (5). Ecnn
BA =0, T0 A, = A, 4TO COOTBETCTBYET OT-
cytcteuio OC.

PeBepcupoBaHue NOAKSIIoYEHNS OfHOM
13 06MOTOK TpaHcdopMaTopa NPUBOAUT K
BO3HUMKHOBEHMIO NOnoOXutenoHo OC,
BeNMYMHa KOTOPOW TakXe OfNunCbiBaeTcs
BbipaxeHnem (7), opgHako ¢ 0BpaTtHbIM
3Haxom ans k. Ecnn BBECTM NonoxuTens-
Hyto OC Takoi BennumHbl, 410 Kk = 1/p, 170
obpatHas cBR3b GymeT OTCYTCTBOBATh,
TaK KaKk = 0. UctmHHyio BennunHy OC B
Kackane Ha Tpuoge MOXHO ONpejenuTb
nyTemM CcpaBHEHUA €ro napamMeTpoB C
rnapameTpamMmu Apyroro Kackaga, UMer-
Lero Takyto xe rnybuny OC.

Takum xe 06pa3oM MOXHO OLeHUTb
NpUBEOEHHBIM YPOBEHb LWWyMa Kackana C
3apaHHon rmybuHoi OC no cpaBHeHWIO C
kackagom 6e3 OC. Ecnn BTOpO uneH B
BblpaxeHnu (4) cpaBHUM 10 BeAHMHE C
nepBbiM, TO NPaBUIIBHBLIE PE3YNLTaThI (T. €.
YMEHDBLUEHWE YPOBHS LUyMa MporopLvo-
HanbHO 3agaHHoi rnybuHe obparHoii
CBs3K) MOryT GbITb NOAYHEHDbI, KOTAA BTO-
PO uneH B Bbipaxennn (4) paseH Hynio,
4TO COOTBETCTBYET UCMNOSML30BAHUNIO NEH-
To4a ¢ "HyneBoW” BHyTpeHHel OC.

Ecnn npoponxate yBennumBatb k
panee, nsmeHsn ko03dePUUMeHT TpaHc-
dopmaumn, npu BA = 1 6ypet pocTurHyTa
TOuKa Hawana reHepaunn. Pelwns ypasHe-
Hue (7) ana ycnosus k = —k* n ymHOXuB
€ero Ha A, Mbl NOAYYaEM rPaHNYHOE YCNOo-
BUe BOSHUKHOBEHUA KonebaHui

— 1 +l Q

k*

MonyyeHHan BennumnHa k* NokasbiBaeT
Heobx0aNMOoe 3Ha4YeHne OTPULLATENBHOIO
CONPOTUBAEHUS, BOSHMKAIOWETO B Kacka-
[e, OXBa4EeHHOro pe3ynbTUPYIOWEN neT-
neih OC, n 3KBMBANEHTHO MONOXUTESNBHO-
My conpotuBneHuio notepb. [epBuii
4neH B BblpaxeHun (7) xapakrepnayet
BennumnHy nonoxmutensHo OC, kotopasn
6bina 66l HeobxoovMa, YTO6bl 3acTaBUTbL
3NEKTPOHHYIO flaMny reHEPUPOBaTb, eCIn
3TO 3KBUBANEHT NeHtoga. BTopoi unen
xapaxkTepusyet gononHutensHyilo OC,
Heo6xoanmyio NpY NCNOAIL30BAHUMW TPWO-
na, 4To6bl KOMIEHCUPOBaTL yXe cylle-
CTBYIOLLYI0 oTpuuatensHyto OC, nopox-
LEHHYIO BiMSIHWEM MONSA aHo4a Ha Npo-
CTpaHCTBEHHbIW 3apaf y katopa. Marte-
MaTUYeCcKn KpUTepuih BO3HUKHOBEHUS
konebaHuin B kackape — BA =1 — aBns-
etca ugeannsaumein. C TeXHM4ECKOMN
TOYKM 3PEHUS ITOT KPUTEPUIA HE BLINOA-
HSIeTCH He TONLKOo Koraa BA =1, Hon ecnn
BA 6nusko k 1. MNpuunHa sToro — ysenu-
4YeHHOe 3HauyeHue [ Ha HauanbHbIX CTa-
OVRAX pasBUTUS NpoLecca pereHepaunuv
n, KaKk cnegcrismne, HapylleHne ycrioBuii
BO3HUKHOBEHUs KoneGaHwii. MNonyyeHHan
¢dopmyna onpegeneHns BenmuvHbl OC
nMeeT OrpaHn4eHHOe NPUMEHEeHne, Tak
KaKk OH& nosy4YeHa w3 ypaBHEHWI
Kupxroda n He yunTbiBaeT HENMHENHOCTb
3nekTpoHHOro nputopa.

MpumeHeHne NpepNoXeHHOR Teopnn K
Tpuopam ¢ OGOnblKMM 3HadeHwem |
HeadpdeKTMBHO, Tak Kak BTOPOM 4neH B

ypaBHeHun (4) okasbiBaeTcs O4eHb Man U
€ro MOXHO He Y4UTLIBaTb, N Kakoro-nmbo
3KpaHNMPOBaHUA aHOARA OT KaToaad He Tpe-
6yerca (B nonoce HU3KMX HaCTOT).

Mockonbky Ans paboTbl B BbICOKO4A-
CTOTHOM AmnanasoHe 3/1EKTPOHHbIe Namnbl
C BbICOKMM [ Gonee 3 HEeKTNBHDLI, YEM C
HWU3KWUM, TO CTEHOBUTCH BaXHbLIM 3KpPaHW-
poBaTb B HMUX aHOp, OT YNpasnsouei
ceTku. 3TO MO3BONSET YMEHbWUTb Tak
Ha3biBaemblii adpPpekt Munnepa, KOTOPbIF
LUMPOKO ONWCaH B UTepaType U 34ecb He
obecyxpaetcs.

Cnegyer OTMeTUTb, YTO ONS Cly4aeB
NPYMEHEHNA Ha BBICOKUX HacToTax TPUo-
[0B ¢ MajibiM | ONUCaHHas Bbille Teopus
6bina pacwupeHa ¢ ydeToMm addekTa
Munnepa. KoadpduumenHt nepepaun
[OmMKHBIM 0Bpa3om mopauduumpyeTtcn
ons ydeta apPekTMBHON CBA3SN Mexay
aHoAOM U uensmMu cetku. Takum obpa-
3om, opHa ofwwan Teopus o6paTtHO
cBA3u cnocobHa obbscHUTL 0Ba oTMe-
YEHHbIX BHILLE ABAEHUS U3MEHEHUs YCu-
fieHUs B TpUoAax.

B 1918 . B. Lotk npegnoxmn naMny
C 3KPaHMPYIOLLEet CEeTKON, BBEOEHHOW C
uensio 6AO0KMPOBaHUA BAUSHWUA NOAS
NEPEMEHHOr0 HanNpsXeHMA aHoaa Ha
YNPaBnsIoLLyd CEeTKy M NPOCTPAaHCTBEH-
HbIY 3apag Y Katoaa Npyv OQHOBPEMEHHOM
noanepXaHuy nons NOCTOSHHOFO Hanps-
XEHUR, 4TO COOTBETCTBYET YAANEHWNIO BTO-
POro 4neHa B BulpaxeHun (4).

AHanornyHblil pesynsTat TeopeTuHe-
cKn MOXeT BbiTb Nony4yeH 3a cHeT Npume-
Henmnsi nonoxutencHoin OC, kKomneHcu-
pyloweii BHYTPEHHIOI OTPpULATEeNbHYIO
OC. BoamoxHO, ecnu Gbl cyLieCTBOBano
naeanbHoe peweHve (xota 6bl NpocToe)
ANns BBEAEHWA nosnoxurensHon OC, Tpuno-
Obl C MaJbiM U 1 TENepb NpumeHsnmn 66l BO
MHOIMMX YCTPOMCTBax, WCNOAb3YIOWMNX
neHtoabl. MNMoka He cywecTByeT Kakoro-
mbo peLueHwVsi, NO3BONSIOWENO ynanuTb
BTOPOV 4neH B BbipaxeHun (4), cpaBHWN-
MOFO NO NPOCTOTE C 3KPaHUPYIOLWE ceT-
KO, NpeanoxeHHoM LLIOTkn.

Takoi noaxop, OOHaKO, HE NMPOTUBO-
peunT OCHOBHbIM 3akOHaMm GU3NKN n
mMoxeT ObiTb nNpumeHeH B Gygyliem.
HoBble ycunutensHble Npubopbl, KOHKY-
pupylowuve ¢ HU3KOYaCTOTHOWM BbIXOOHOM
namnon, MOryT WCNOonNbL30BaTb Apyrune
6a3oBble NPUHLMNLE ycuneHun. K Hum
OTHOCAITCA MarHNTHbIE, CerHETOBMIEKTPN-
Heckne, TPAH3UCTOPHLIE YCUIUTENN W,
BOSMOXHO, Apyrue, rae SKBUBAJIEHT BTO-
POMY 4sieHy B BbipaxeHun (4) pakrtnyeckm
OTCYTCTBYET MmN MOXET ObiTb ycTpaHeH
MeTogamMv, He NPUMEHUMBIMU K 3NeKT-
POHHOK namne.

Or penakymum. HarnomHum surtarensm,
4TO CTATUHECKU KO3(pPuUMenT ycuneHus
TPMOAa [ MMEET 3KBUBANCHTHLIA napamMerp
D, obparHbiii eMy No BesMYmMHE ¥ Hasbisac-
Mbilf IDOHMUAEMOCTDIO JIaMribl ( TONHee, npo-
HULIABMOCTBIO CETKM AN aHOAHOIo MOTeH-
uuana, pesdcTByoLero Ha npPoOCTPaHCTBEH-
Hbiti 3apsn). Takum o6pa3oM, B COOTBET-
CTBU € NOJTYHEHHBIMI B CTaTbe COOTHOWE-
HUAMY KOIDPULMEHT aHyTpeHHel 06paTHoii
CES311 B TPMOAE TOXAESCTBEHEH NPOHNLIaEMO-
cm—D=p.

Pegaxtop — A. Cokonos, rpapmxa — A. Cokonos
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HOBOCTU BELLAHUSA

Pasgen BeAer coTpyaHnk paanoxomnanmm "Tonoc Poccun™
. MUXAWJ1I0B (RV3ACC), r. MockBa

PAONOBELLARME
POCCUA

MOCKBA. Mo Ttpagvumn, B Havane
HacTyNMBLUEro rofa 3HaKOMWUM HaLlux
quTarenei ¢ nonHoi uHdbopMaumen o
COCTOAIHNWN CTOAIMNHOTO 3dunpa:

Hvanason OB (vactotbl B klu): 153 —
"tOHocTb” (IO FM™), 198 — "Masik™ (Tpapm-
LUMOHHBIN hopmMar), 261 — "Pagumo Poconn™.

JAvanason CB (4actoTtel B kl): 549 —
"MasiK"; 612 — "Tonoc Poccnn™, "HapogHoe
paono”, “Paponex”, “"BrnaroBeweHve”,
"Aned”, "Accupuiickan BonHa" (nooue-
penHo); 693 — "Hemeukas BonHa™ (Fep-
MaHNA, H& HEMELIKOM U PYCCKOM f3bIKax);
738 — "BcemmpHan pagvoceTs” (peTpaHc-
NAUMA NporpamMm 3apybexHbIX PaguocTaH-
LMIA N HEKOTOPBIX NPOrpaMmM PaavoKoMiia-
Han "Tonoc Poccun™ Ha PycCKOM f3biKe);
810 — "Tonoc Amepukn™ (CLLA, mysbika n
HOBOCTU Ha @HIMWIACKOM RA3bike); 846 -—
"Toamockoeee”, "PanoHex”, "Bnarosetue-
Hve" (nooyepenHo); 873 — "Paaymo Poconn™;
1044 — "Csoboaa™; 1116 — XpuctuaHckuia
LePKOBHO-OOLLECTBEHHLI  PaamnoKaHan;
1134 — "Teoc"; 1260 — "Bu-Bn-Cn" (Benn-
KoBpuTaHUA, Ha aHrMACKOM 1N PYCCKOM
a3bikax); 1503 — "Pammouepkoss”, "Lientp”
(peTpaHCaLmMA 3apyBexHbiX PermMrMo3HbIX
¥ 3THMHECKUX PaSVOCTaHLMIN Ha aHmnii-
CKOM U PYCCKOM f13bIKax).

Duanason YKB-1 (yactotel B MIu):
66,02 — "Love Paguo”; 66,44 — "Paguo
Poccuyn®™; 66,86 — "[o6pbie necHn™ Ha pa-
nvo "Makcumym”; 67,22 — "Masik”; 68,0 —
"ABTOpagmno”; 68,3 — "Pagmo-1 Llentp”
(petpaHcinpyetr “CeoGogy” — aHem,
"Kutaiickoe pagvo” — Houblo); 68,84 —
“tOHocTE" ("MonoaexHbii kaHan™); 69,26 —
"Pycckas cnyx6a Hoeoctei” ("Pycckoe
pagumo-27); 69,8 — "Eepona Mmoc™; 70,19 —
"YnsTpa®; 71,3 — "Pycckoe paguo™; 72,14 —
"Opdeir”; 72,92 — "Petpo FM" (peako n
HeperynspHo); 73,4 — "Paguo 7 — Ha Cemun
Xonmax™; 73,82 — “3xo Mockenbi™.

Owanason YKB-2 (vactotbl 8 MIL):
87,5 — "Busnec FM™; 87,9 — "Cutn FM™;
88,3 — "Petpo FM"; 88,7 — "lOmop FM™;
89,1 — “Oxas"; 89,5 — "Meranonunc FM";
89,9 — "Kekc FM"; 90,3 — "AsTtopanmo”;
90,8 — "Penakc FM"; 91,2 — "3xo
Mockebi”; 91,6 — "Kynetypa™; 92,0 —
"Tosoput Mockea!™; 92,4 — "lava™; 92,8 —
"KapHasan”; 93,2 — "Cnopt FM™; 94,0 —
“tOHoCcTE” ("0 FM™); 94,8 — "CemeiiHoe
paguo”; 95,2 — “"Knaccuueckoe paauo”
(pok-knaccuka); 95,6 — "3Besga FM™;
96,4 — "Ukc FM"; 96,8 — "[etckoe pa-
mo”; 97,6 — "Bectn FM”; 98,0 — "98 xu-
T0B — 98 FM"; 98,4 — "Ceexee paamo”;
98,8 — "Anna”; 99,2 — "Opdeir”; 99,6 —
"®uHAM FM” ("Bonbluoe pagmo™); 100,1 —
"CepebpsHbliin Joxab™; 100,5 — "Best FM™;
100,9 — "Knaccuk™; 101,2 — "OuvHamut FM”
("DFM"); 101,7 — "Hawe pagwno”; 102,1 —
"Monte-Kapno™; 102,5 — "TMonca” ("Mep-
Boe NonynspHoe paguo™); 103,0 — "LUan-
con”; 103,4 — "Masik” (4acTuyHO "non-
cosulit” ¢opmar); 103,7 — "Makcnumym™;

104,2 — "NRJ" ("Oneprus™); 104,7 —

Bpems scrogy — UTC.
MSK Bpems = UTC + 3 y (3ummmii nepwion) .

"Pagno 7 — Ha Cemn Xonmax™; 105,2 —
"Next FM"; 105,7 — "Pycckoe paamo”;
106,2 — "Espona MNmoc™; 106,6 — "Love
Panno™; 107,0 — "Pycckan cnyx6a HOBO-
cten” ("Pycckoe pagno-27); 107,4 — "Xut
FM”; 107,8 — "Munupeiickasi BosiHa".

PagvoctaHuus "Papno Poccuun™ pe-
TpaHCAnpyeT CBOW Nporpammbl ans 3a-
nagHo# EBponbl Ha KOPOTKUX BOJIHax:
05.00—08.00 — Ha wactote 9840 xIu;
08.20—13.00 — Ha wactote 12075 kI
13.20—16.00 — Ha wactote 7310 «lu;
16.20—22.00 — Ha vactore 5905 kIu.

KA3AHb. PaguwoctaHuun "Ha BonHe
Tatapctana”™ (Ha TaTapCckOM M PYCCKOM
fA3blkax) BewaeT: 05.10—06.00 — Ha vac-
Tote 15105 kl'y; 07.10—08.00 — Ha sac-
ToTe 9860; 09.10—10.00 — Ha yacTtoTe
11915 klu. Bce Beljanve ocyulecTensieT-
ca Yepes nepezarumk B Camape Moul-
HocTbio 250 KBT.

KAPEJIUS. B Kapenuu 6ypeT cosnaHo
rocyaapcTBeHHoe yupexaeHune "Pecnyb-
JNKaHCKas TenepaanoBeLLaTesisHas KOM-
nanus "Camno”. Liens cospnaHms — passm-
TVe pernoHasnbHbIX cuctem nHdopmarmnaa-
unn, TeneKOMMyHUKaLm n ceaan. B 3aaa-
HY rOCTeNnepasvMoKOMMNaHNM BXOAWT pas-
BuTHMe LUppPOBOro BELLAHUS, MOBLILLEHNE
[OCTYNHOCTN nHPOpMaLmMmn O fenaTesbHO-
CTN OPraHoB BNacTu, CO3NaHNE MexXaHn3-
ma 3¢ dekTMBHON 0BpaTHOM CBA3WN MeXay
HaceneHnem N rocyaapcTBeHHLIMN CTPYK-
Typamn. HoBoe yupexaeHne NoaBeaom-
cTBeHHO MuHKnCTEpCcTBY KyNbTYpL 1 NO
cBA3AM ¢ obBwecTBeHHoCTEIO Kapenun, B
kapeno-duHekoro anoce "Camno” — son-
webHan "MesbHULa-YyaecHLa” — cum-
BOA 306mnma 1 Gnarononyums.

SAPYEBEXHBIE CTPAHbI

UHOUSA. PagmoctaHuus "Bcemnpwin-
CKO€ paamo” NepenaeT Ha PYCCKOM A3blke
ans Boctounoit Esponbl B 16.15—17.15
Ha vacToTax 9595, 11620, 15140 kly.

NMOMNbLUA. PaguoctaHumn "TMonsckoe
pagvo pnna sarpaHvubl” (GbiBlUas pagwo-
craHums “TlonoHnn") BewaeT Ha PYCCKOM
a3bike: 12.00—12.29 — Ha wqacTOTax
13840, 15520 kI'y; 14.00—14.29 — Ha yac-
vorax 11675, 11840 «I'y; 15.30—15.59 —
Ha YactoTe 9790 kl'y; 19.00—19.29 — Ha
yactote 5935 kI'y; 20.00—20.30 — Ha ua-
ctote 6135 kI'u. Mporpammel Ha Genopyc-
CKOM #3blke TpaHcampyloTcn: 14.30—
15.30 — Ha uvactorax 6035, 7180 kI'y;
16.30—16.59 — Ha vacTtoTe 9670 kI'. Ha
YKPanHCKOM A3bIKe CTaHumsi B adwupe:
15.30—1559 — Ha uwactore 6000 klu;
16.00—16.29 — Ha wactotax 7170,
9440 kl'y; 19.30—19.59 — Ha wacToTax
5850, 5935 kIMu.

CWA. PaguoctaHums “CemeitHoe
papvo” (WYFR — “Family Radio™) Ha pyc-
CKOM f3bike nepepaet: 04.00—05.00 —
Ha yactoTe 7520 kI'y; 06.00—07.00 — Ha
wactote 7730 kly; 12.00—13.00 — Ha
vactote 9365 «l'y; 15.00—16.00 — Ha
wactote 9955 kI; 16.00—17.00 — Ha yac-
ToTax 9955, 21745 «I'y; 17.00—18.00 — na
yactotax 5970, 21745 kly; 18.00—19.00 —
Ha yactote 5970 «l'y; 19.00—20.00 — Ha
yactote 18930 xI'y. CraHuuws BBena Ho-

BYIO Nporpammy Ha y36eKCcKkOM f3blke.
Ona B 3dupe B 14.00—15.00 Ha uyacToTe
13600 kI'y. YTouHWUTB pacnucaHma paGoTs
CTaHLUMM MOXHO NO agpecam: <www.
familyradio.com/international/schedules/
BO1/ru_sws.jpg>; <www.familyradio.com/
international/frame>.

PappocTtaHums “"Hosas XKusHb" (KNLS)
Ha Ansicke BellaeT Ha PYCCKOM S3bike B
09.00—10.00, 11.00—12.00, 15.00—16.00,
16.00—17.00 n 17.00—18.00 Ha uactoTe
6150 kl'u. MoppobHoCTM M M3MeHeHus:
<www.knls.net/rus/schedule.htm>.

TAMBAHb. PagnoctaHuua “Tonoc
TaliBaHs"™ Ha PYCCKOM SA3blKe Bewaert:
11.00—12.00 — Ha wactote 11985 klu;
14.00—14.58 — Ha wactote 15430 «lu;
17.00—17.58 — Ha uvacTtotax 6120 (oo
28.02.20091.) 19840 (c 01.03.2009 ) kM.

OUIIMNMNUHDBI. PaguocraHuuwa "Veri-
tas Asia” Ha pycckom a3bike B 3dmpe Belua-
et B 01.30—02.30 Ha yactote 17830 kI';
15.00~—16.00 — Ha wactote 9570 kM.

3CTOHUS. Cnywartenm 3CTOHCKONM pa-
AuoCcTaHuMm "Knaccuka pagmo” (TannvHH —
106,6 My, Tapty — 90,3 ML) nonyumnnm
BO3MOXHOCTb HRCNaXaaTbCA PYCCKOM Knac-
CHYECKO My3biKOW. Kaxayio natHuny B
16.05 (Bpemsi mecTHoe!) B amp BbIXoaUT
nporpamma “Pycckas knaccuka”. OHa 3Ha-
KOMUT ChyLLaTenei ¢ TBOPYECKNUM Hacneam-
€M BelMKMX PYCCKWUX KOMMO3UTOPOB M
nernonHurenei. CTaHUVIO C O4EeHb BbICOKAM
Ka4eCTBOM (CTEpeo) MOXHO ChAylwaTb n B
WHrepHeTe: <http://www.er.ee/klassik>.

IOXXKHASYlI KOPESl. PagnoctaHumws
"KBS World" Ha pycckom sisbike paBoTtaet
B8 11.00—12.00 Ha yactote 1170 «I'y, (ons
HAanbHero BocTtoka n Cubunpn); 18.00—
19.00 — Ha wactotre 7235kl (ons
EBponbl). JononHuTtenbHan nHdopMmaumn
0 pacnucaHmnsax ctaHumn:  <http://
world.kbs.co.kr/russian/about/about_
time.htm>.

TENEBU3UOHHOE BELLAHUE

TADXKUKUCTAH. B TapxukucrtaHne
CO30aH yXe 4eTBEpPTbiA MO CHeTy rocy-
[apCcTBeHHbIN TenekaHan — "TB IxaxoH-
Hamo". OH ABnNseTcA MHPOPMALIMOHHBIM 1
Gynet Belwiatb KpyriiocyToqHo. Mepsoe
Bpems oH oxBatnt 60 % TeppuTopnK pec-
ny6nmkn. Bnocnencteun nnaHnpyeTtca
BbIBECTN KAHAJ1 HA CNYTHMKOBOE BellaHne,
1 MOCTENEHHO OH OXBaTWUT BCIO TeppuTO-
puio cTpanbl. B HacTosiwee Bpems B Tag-
XUKNCTaHe yxe GYHKUMOHUPYIOT Tpwn
rocynapcTBeHHbIX TenekaHana: “Lllabakan
assan” ("MNeps.biit kaHan"), TB "CacuHa" n
netckuih TenekaHan "baxopucTon™.

TYPKMEHMUS. Bnactu Awxabana npo-
NOMKAIOT OCYLUECTBAATL [AEMOHTAX 4acT-
HbIX CMYTHUKOBbIX 8HTEHH B IN'YCTOHaCeNeH-
HbIX pafioHax TYPKMEHCKOM cTonuubl. Baa-
meH ObiBLUMM Bragenbuam AeMOHTUPO-
BaHHOro obopynoBaHua nNpeanaratoT Noa-
KMmoYeHne K kabenbHOMy TeneBUaeHMO C
pernameHTMpoBaHHbLIM  HabopoMm npo-
rpamm. BmecTe ¢ 5TmM BNacTy BBOAST Nia-
Ty 3@ YCTaHOBKY 1 o6cnyxuBaHue kabenb-
HbIX ceTel. B HacTosLLee BPEMS CMYTHUKO-
BOE TEneBUaCHWe 0NN XuTenei cTpaHbl —
€0VNHCTBEHHBI MCTOYHUK NOMyYeHNsA OBb-
exTuBHOM mHpopmaumn. OHM CcMOTPAT B
OCHOBHOM TefneBnaeHve Poccun.

Xopouwero npyema n 73!

Penaxtop — E KapHayxos



WHTEPHET-MAIrA3UH "OAECCU”
lNpepnaraer:

— ME1003-"Annagus™ — ycCT-
POMCTBO ANA AUCTAHLMOHHOIO ynpas-
JIeHsl AOMALLIHUM OCBELUEHUEM C pe-
*vmoM gummepa — 1157 pyb.

— CobpanHyio, B Kopnyce, nnarty
MUKPOMNPOLIECCOPHOI0 MeTansioncka-
Tens BM8042 (aun ucnonHeHue) —
1062 py6.

— lMporpammaTtop EXTRA PIC —
650 pyO.

— BHyTpUCXeMHbI OTNaAHUK YCT-
poWcTB Ha PIC-koHTpONNepax
MICD2-MC1 (ananor MPLAB-ICD2) —
1600 pyb6.

— Apantep K-nunim BM9213 pns
MOAK/TIIOHEHUSA MEPCOHANBHONO KOMMbIO-
Tepa uyepe3 USB k AuarHOCTUHECKOMY
kaHany (K- unv L-nvHnn) 3neKTPOHHOro
6noka ynpaeneHun (36Y) asTomobuns ¢
UEenbio AMArHOCTUKA 1 YNPaBIieHUs ero
¢yHkumamn — 718 py6.

— Anantep K-nunvm NM9213 (Ha-
60p o cH0pKU) AnNs NOAKIIIOHEHVS nep-
COHaNbHOI0 KOMrbloTepa Hepe3 COM-
nopT k 3BY asToMobuna — 493 pyb.

— BM8040 — mMHOrogpyHkUMo-
HaNbHOE AUCTAHUVOHHOE ynpaBneHue
Ha UK nyyax — 514 py6.

— CraumoHapHbii4 COTOBbIN TenedoH
craHpapTa GSM MK303 — 3664 py6.

— TMepexoarvk USB 8 COM BM8050
ana MK — 344 pyb6.

— JNeKTPOHHbI 6GnoK 3axuvuraHus
"knaccvka” NM5422 — 627 py6.

— MNpu6op NMB032 ann nposepkv
ESR 3neKTponnTUHECKUX KOHAEHCATO-
poB (Habop ana c6opkv) — 565 pyb.

— ONeKTPOHHbIA OTNyrvBaTenb MNoa-
3eMHbIx rpbidayHoB MKOB80 (Habop nns
cBopku) — 362 pyb.

— Undposork BMBO37 TepmomeTp
(no 16 gatmkos) — 650 py6.

— BoCcbMUKaHaNbHLIA - MUKPOMPO-
LIeCCOPHLIM TaliMep, TEpPMOCTar, 4Hachl
BM8036 — 2250 pyb.

— CenexTuBHbIN MEeTannouckaresnb
"Kowein” BM8B8043 (3NeKTPOHHLIN
6nok) — 7905 pyb.

— Habop "Hacroromep 250 MINy™ —
490 pyb6.

— GSM-curHanuzauvs BM8038 —
898 pyb.

— Lindposyro twixasny TpaHcusepa —
750 py6.

— lMporpammarop NM9215 yHu-
BepcanbHblii (Habop Ana 6asoBoro
6noka) — 398 pyb.

— BM9010 — USB BHyTpucxem-
Hbii nporpammarop AVR MWUKPOKOHT-
ponnepos — 497 py6.

— Ycrpoiicteo  BM9221  anna
PEMOHTA U TECTUPOBAHUA KOMMbIOTE-
poB — POST Card PCI — 1500 py6.

— HaGop SMD pe3aucTopoB Tuno-
paamepa 0805 na 170 HomuHanoe ot
0 Om oo 10 MOM, %5 %, no 50 w. kax-
poro — 850 py6.

Bcerpa B npojaxe paavoTrexHuye-
ckan nureparypa, aucku, Habopsbl ge-
Tanewu AnA caMoCTOATenLHOM cbopkv,
KOpPMyChbl, paguoaeTanu, Marepuans n
obopynoBaHue Ansa Nankm.

http://www.dessy.ru

e-mail: post@dessy.ru .

105318, r. Mockea, a/a 52 "TO-
CbINTOPI™. Ten. (495) 543-47-96,
(985) 366-87-86.

NMpoOHuk-reHepartop 34
ANY NPOBEPKU aKyCTUYECKUX

nany4yarenemn
M. HEYAEB, r. Mocksa

C nNoMOLLbIO ONACBLIBAEMOIro HYXXE YCTPOWCTBA MOXHO HE TOJIbKO
NpoBEepUTb UCNPABHOCTb AMUHAMMYECKHUX TFONOBOK, aKyCTUYECKMUX
CHUCTEM M PA3STNYHBIX 3BYKON3NyYaTenen, Kak nbe303NeKTPUIECKNX,
TaK U 3N1eKTPOMAarHUTHbIX, HO ¥ CPABHUTb TPOMKOCTb UX 3By4aHNsl BO
Bcem auanasoHe 34, onpegennTs 4acroTy, Ha KOTOPO#H OHa MaKCcH-
ManbHa. OTnuunTenbHas ocob6eHHOCTbL NMpob6HUKa-reHeparopa —
CcTabUNbHOCTb BLIXOAHOrO HaNPSXEHUsl, YTO [QOCTUITHYTO MPUMEHE-
HUEM CUCTEeMbl aBTOMAaTHUYECKOro pPerynupoBaHus. 10 nossonsier
ucnonp3oBaTs ero (nocne He6onbLuok gOopaboTkH) B KavecTse nabo-
paTopHOro reHeparopa curHanos 34 npu HanaxuBaHuy M nposepke
PasnU4YHON Ppanmno3NneKTPOHHOM annaparypsl.

peanaraemblii Npobrnk BuipabarsiBaeT
CUHyCcOMZANbHBbIE KonebaHua 4acToTon
ot 20 My no 20 k. 10T AranasoH pasbur
Ha Tpu nogamanasona: 20...200 My, 0,2...2u
2...20 kfu. BeixogHoe HanpsxeHne — 1 B.
Cxema ycTpoOWCTBa nNOKasaHa Ha
puc. 1. Ero ocHoBa — rexHeparop, co-
HpaHHbIf HA cNeuuanM3npPoBaHHON MUK-
pocxeme TDA7052A (DA1). Ona npen-
craenfaer coboil MOCTOBOW ycunutenb

TuBneHve 3toii RC-uenu ¢ BxOAHbIM
conpoTuenenmneM ycunurens 34. HyxHbi
noAaMana3oH HacToT BbIBUpalOT nepe-
Knoyarenem SA1, NMNaBHO HaAcTOTy U3Me-
HSAIOT NEPEMEHHBLIM pe3ucTopom R1.

Ha rpan3aucTope VT2 cobpana cuctema
aBTOMAaTUHECKOTO PErynupoBaHuN BbIXOA-
HOro HanpsixeHus. Cpasy nocne BKIo4e-
HUA NUTAHWUA 3TOT TPAH3UCTOP 3aKpbIT,
COMPOTUBJ/IEHNE €ro y4acTKa KONNeKTop—

VT1 KN303E VT2 KT342AM
DA1 TDA7052A  HL1 AN307EM
C4,C5 47mkx6,3B

R330k | SA12

C8 150

C8 1500 4(
T‘lﬁ‘_‘_‘ 69 HL1 XP;

C7 0,015 Mk R6
DAY I:;] =X 9 Bbixon
510 l 1000 MK x
1 x6,3B XP2
>
LGBt
*2..20kY 277010 145B
“0,2. 2k MKX
“20...200 Ny’ x63B
SA11 c2 R7
“Hactota’ 0,015 mK 1| 1K o,
Puc. 1

34 ¢ paboyum [uana3oHOM HAacToT
20...300 000 fy (Ha ypoehe -1 gb), ko-
adouumeHTom yeunenus 34,5...36,5 ob u
MaKCUMaNbHOW BbIXOAHOW MOLWHOCTLIO
1,25 Br Ha Harpy3ke COornpoTUBNEHUEM
8 OM. Oco6eHHOCTb MUKPOCXEMbI — Ha-
JuyvMe BCTPOEHHOTO Y3na 3MEeKTPOHHOM
perynupoBku ycuneHus. Mamenss Hanps-
xeHue Ha Bxopge VC (BoiBOA 4) DAl B
nurepeane ot 1,3 no 0,4 B wnn conpoTue-
NieHUe BKJIIOHEHHOTO MeXAyY 3TUM BXOAOM
1 06WwMM NPoBoAOM pe3ncTopa ot 1 MOm
0o 0, MOXHO perynupoBaTb k03dduLmMeHT
nepepaun ycunurens ot +30 no —60 pb.
YacToTa reHepauvv onpenensercs
RC-uenbio  (NaccuBHbI  NONOCOBOW
$unbTP), COCTOALEH U3 KOMMYTUPYEMbIX
nepeknioyareneM SA1 KOHOEHCATOPOB
C1—C3, C6—C8, cpBOEHHOro nepemeH-
Horo peauctopa R1 v NocTosHHbLIX peau-
cropoB R2, R3. Ona BwIloYeHa B Uenb
nonoxurenbHo oBpaTHOW CBA3W, OxBa-
ThiBaoWwen Mukpocxemy DA1. UcTokoBbIN
NOBTOPUTENb HA NOJIEBOM TPaH3uCTOpe
VT1 cornacyer BbICOKOE BbIXOAHOE COMnpo-

3MUTTED BENNKO, NOSTOMY KO3(pPULNEHT
nepepauu ycunutens 34 Ha Mukpocxeme
DA1 makcumaneH, U YCTPOWCTBO CaMmo-
B036yxaaercs. lonoxurensHas nonyson-
Ha BbIXOAHOMO HAMNPSXEeHUs OTKPbIBAeT
TpaHauctop VT2, conpoTUBNEHUE €ero
y4acTKa KOJUIEeKTOP—3MUTTEp YMEHbLua-
eTcA, a 3TO NPUBOOUT K YMEHbLUERUIO
ko3 dpuuueHTa ycuneHus ycunurens v
cTrabunuzauuu BLIXOAHOINO HanNpPAXeHWs,
KOTOpPOE YCTaHaBNUBAIOT NOACTPOEHHbIM
peauctopom R7. Ceeropnon HL1 — vHau-
KaTOp BK/ICYEHUS NUTAIOLIEro Hanpsxe-
HuA, peauctop R6 orpaHwuuBaer TOK
yepes Hero.

Bce peranu ycraHaenmMBaioT Ha nnare
{(puc. 2) U3 opHOCTOPOHHE dOoNbrupo-
BaHHOIO0 CTEKNOTEKCTONNTA TONLUWHON
1...1,5 MM. MoHTax BepnyT Ha CTOpPOHE
neyaTHbIX NPOBOAHUKOB. {lnara paccuu-
TaHa Ha NPUMEHEHUEe NOCTOAHHbIX pe3u-
cropos P1-4, MJTT, C2-23, noacTpoeyHo-
ro Cl3-19a, okcugHbiXx KOHOEHCATOpPOB
cepun TK ¢upmbl Jamicon {C4, C5, C9,
C10) n xepamuyeckux K10-17 (ocranb-
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Hble). Konpencatopsl C1 v C6, C2 n C7,
C3 n C8 xenarenbHo nopobparb nonapHo
C pasHuuleli B eMKocTu He Bonee 5 %.
ChasoeHHbIi nepemMeHHbii peauctop R1 —
nBuxXkoBbiA Cl13-236 (xon nBuxka —
60 mm). Tepeknioyatenu Taike OBUXKO-
Bble: SA1 — Ha TpU nNOnNoXeHus v OBa
HanpaeneHna (Hanpumep, SP112-DP3T,
SLF-2301-7R), SA2 — Ha fBa nOnOXeHnn
1 OfHO Hanpasenenune (Hanpumep, SPDT
1101M1S3ZQE2).

BmecTto tpaHancropa KM303E moxHo
npumenntb KM303M, KMN30340, KN307A,
KM3076, a Bmecto KT342AM — mioboir
TpaH3ucTop cepuii KT342, KT3102.

BHeluHuit BUA CMOHTUPOBAHHOM NNaThbl
nokasad Ha pue. 3. Ha ee ob6patHoi cTo-
POHE 3aKpEenIAIoT KOHTEMHEp, paccynTaH-
HbIli HA TP 3nemeHTa Tunopasmepa AA.
lMocne npoeepkn Ha paborocnocobHocTb
nnary NoMewaloT B niacTMacCoBbIiA KOp-
nyc nogxoaswwx paamepos. [lurtatb
NPOBHUK MOXHO U OT BHELHEro (CeTeBo-
ro) crabunuanpoBaHHOrO WUCTOHHUKA Ha-
npsxxexHvem 4,5...12 B, HO B 3TOM Crydae

i

cnenyeT npuMeHUTb koHaeHcaTopsl C9 u
C10 ¢ HOMUHafNbHBIM HAMNPAXEHUEM He
meHee 16 B, a Ha ogHO 13 CTeHoK Kopny-
€a YCTAHOBUTbL PAa3bLEMHbIM COEAUHUTEND.

HanaxviBanmne yctpoiicTBa cBoanTca k
YCTAHOBKE MOACTPOEYHBIM Pe3nucTOPOM
R7 BbixogHoro Hanpsxexus 1 B. 3arem
NPOBEPAIOT CTAbWUNBbHOCTL 3TOr0 Hanps-
XEHWs BO BCEM Auanas3oHe HacToT U npu
HEeo6XoAMMOCTU FpasyupyloT LWikany ne-
pemeHHoro pesuctopa R1.

JLnsa Toro 4robbl NCNoNbL30BaTh YCTPOK-
CTBO Kak naboparopHblii reHepaTop cur-
Hanog, K BbiIBoAy 8 Mukpocxembl DA1 nop-
K/IOHAIOT eule ofHy NoCNeaoBaTesibHyIo
RC-uenb, ananoruyHytlo R7C10 v coctae-
NIEHHYI0 W3 OKCUAHOro KOHAeHcaTopa
emkocTbio 470 Mk® (C HOMUHaNbHBIM
HaNPsKEHUEM HE HUXE HarpsXeHus nu-
TaHWA) U NePEMEHHOr0 Pe3ncTopa conpo-
Tussienvem 100 Om. Perynupyemoe Bbl-
XOAHOEe HanpskeHue (oTHocUTEnbHO 06-
Lero npoBOAA) CHUMAIOT C €ro ABUXKA.

Penaxrop — B. @ponos, rpagpmka — B. dposios,
¢oro — aBTOpa

Kynnennbm pebeHky feweBbil CUHTe-
3arop Elenberg MS-4920 c poBonb-
HO GONbLUOK HATAXKON MOXHO Ha3BaTb
MY3blKa/iIbHbIM UHCTPYMEHTOM, CKopee,
3T0 XOpPOLAas My3blKanbHaa urpywka. OH
UMUTUPYET 3BYyYaHWE HECKOJIbKUX MY3bl-
KaNbHbIX WHCTPYMEHTOB, BOCMNPOWU3BO-
[VUT HECKONbKO PUTMUHECKUX NOCnepo-
BaTenbHOCTEW, WMEeT BO3MOXHOCTb
3anucbiBaTb BO BHYTPEHHIOI NaMATb
HeAIuHHBIE Menoaun. Ho wepes ase-Tpu
Henenu untepec pebeHka K CUHTe3arTo-
py nponarn...

M TyT NpoCHyNcsA uHTEpec y nanbl, C
[eTcTBa MeuTaBLlero 06 3NeKTPOHHOM
My3bIKanbHOM WHCTPYMEHTE, Aa K TOMy
Xe uMmeBwero keanudpukaumio paguo-
nHxeHepa. OH pazobpan cuHTesarTop,
n3y4un ero ycTpoicTBO, BCMOMHWA O
CyW,eCTBOBaHUM KOMNbioTepa, MIDI-
nHrepdenca (HavasnbHLIE CBEOEHUA O
HEM MOXHO MOYEpPNnHyTb, Hanpumep, B
[1]), 0 MukpokowTponnepax cemeicrea
MCS-51, ¢ kOTOpbLIMU B CBOE BpeMSA Npu-
uyiocb paboTtate. B obujem, pogunack
MIDI-knaBrartypa, 0 KOTOpOi U paccka-
XET 3Ta CTaThbA.

OcHoBHbix MIDI-komaHg onuchiBae-
Maf knaevatypa ¢opMmupyer paBe:
"Bmountb HOTY™ 1 "Bblknio4uTb HOTY".
Homep HOTH MOXeT HaxoguTbCA B
nHrepeane 17—122. Takoii puanasoH
3BYYaHUSA UHCTPYMEHTa (BOCEMb OKTaB)
npy 49 knaeuwax AOCTUraeTCA NyTem
cOBUra guanasoHa KNaBuatypbl BBEpX
WM BHU3 HAa OOHY W HA [OBE OKTaBbl.
YcnoBHOE 3HaYeHUE CKOPOCTU HaxXaTtui
Ha K/IABULLK, ONpegensioLiee rpOMKOCTb
3BYYAHUSA HOTbI, BbIGUPAETcA 13 wecrun
¢dpukcupoBanHbix. Homep MIDI-kaHana
(oovH 13 16) yctaHaBnMBaloT HAXaTUAMU
Ha COOTBETCTBYIOWME KHONKU. Kpome
TOro, knaevarypa popMnpyeT KOMaHab!
yNpaBneHUus 4eTbipbMA NPOrpaMMHbIMN
BbIK/TIOHATESISIMU.

CunrezaTtop Elenberg MS-4920
copepxuT 49 knaBuw, 06beOVHEHHbIX B
marpuuy 5x10, n 47 kHONOK ynpasnenns,
06beANHEHHBLIX B Takylo Xe matpuuy. B
HEM YCTAHOBNEH MUKPOKOHTpONnep
HEn3BeCcTHOro Tuna B 40-BLIBOAHOM KOp-
nyce, umeerca YM34 co ctabunuzaro-
POM HanNPsXKEHWUs MUTaHWA U OBe AWHA-
Muyeckue ronoekn. Bee aTo "ynakosaHo™
B 3NEraHTHbl MNAaCTMacCcoBbIA KOPNyC
(pmc. 1). AHanu3 nokasan, 4To, 3aMEeHNB
WMEIOLMIICA MWKPOKOHTPONNEp ApYyruMm
CO CBOUMM LEeNAMU TaKTUPOBAHUA U
YCTAHOBKA B HavaJjibHO€ COCTOfIHUE,
MOXHO MONY4UTb NPOrpaMMHbIiA AOCTyn
KO BCEM KHOMKaMm # CBeToAVogam (I/IX
YeTbIpe, He CHUTas MHAMKATOPa NUTaHNA)
CUHTe3aropa.

Cxema paspaboTaHHOro ycTponcTBa
noka3aHa Ha puc. 2. LLITpuxnyHKTUpHOA
NVHVeNn Ha Hell obBeneH BHOBb YCTAHOB-
NeHHbIA y3en koHTponnepa. OH nogxito-
4YeH K pazbemMy X1 — naHes i MUKPOKOHT-
ponnepa, KOTopblii Gbi YCTAHOBNEH Ha
nnare yrnpaeneHusi CUHTe3aTtopa.

MukpokoHTponnep DD1 AT89C51-24PI
BKJTIONEH NO CTaHOAPTHOW CXEeMe C KBap-
LeBbIM Pe30HaTopoM Ha 12 My, Uenm
onpoca My3blkafibHbix kKnaeuw SB1—
SB49 npakTtuyecky aHanoruyHbl UCnosb-
30BaHHbIM B [2]. KHONku ynpaenexHus
SB50—SB71 — 3710 nu1lb Te, HTO UCNOTb-
3yiotca MiDl-knaBnarypoii. OcTanbHbie,
MMEIOLLIMECA B CUHTE3ATOPE, HA CXEME He



MIDI-knasunatypa
N3 CUMHTEe3aTopa-urpyLwikKu

A. MTAXOMOB, r. Bnagumup

B crarbe OnMcana HOCNOXHAR NEPeRONKa NIpylieNHOro mMy3bi-
KanbHOro CUHTE3ATOPA, NPEeBpaiyalolas ero B NOAKNICYNAOMYIO K
GAME-nopty xomnsiorepa MIDI-xnasnarypy.

noxazausl. Ceevoanons HL1—HLS Takke
HAXOAATCA HA NNATE YNPABAEHUA CUHTS-
aaropa. Ot yCTaHOoBNSHb B pAag B Cie-
ayouem nopagke (cnesa—Hanpaso):
HLS, HL1, HL4, HL3, HL2.

Ana nopxnoNeHna KNABMATYPH K KOM-
nbloTepy npuwnock npuobpecty v ycra-
HOBUTL B HETO ayamokapTy ¢ GAME-nop-
ToM. K poO3eTke aToro NopTa NOAKAIoHAoT
sunky X4 (DB15M). lMoaoiger u otgue-

ctBeHHan Bwnka PI115-151L, Ho yumure,
YTO HyMepauMa asanonyHelx No pacno-
NIOXESHWVIO KOHTAaKToB Y Hee apyras. Bunka
coeavHena kabenem vus Osyx 3KpaHupo-
BaHHLIX MPOBOAOB C ABYMS LUTEKSPAMM
"mini-jack” avaMeTpoM 3,5 MM, KOTOpbIe
BCTABNAIOT B MMEIOWMNECA Ha Kopnyce
cvHTe3aTopa rHe3pa X2 n X38. Umekite B
BUOY, KOHCTPYKUMS rHE3M, TAK0Ba, HTO Npn
HE BCTABMSHHbIX LUITEKSpax MX KOHTAKTH
3amkHyTel. lloaTomy, Npexae 4em noa-
KNQUaTe pazbeM X4 K koMnbioTepy, 0ba-
3aTenbHO BCTABLTE WTekepbl B rHe3nA.
MNevarHan NnaTa i KoHTRoANEPA He
pazpabambiganack. Ero perami cmoHTu-
POBaHbL) HA MaKeTHOW Nnare PazMepamMu
60x40 mm. Mepen ee yCraHoBKoW ua CUH-
TeaaTopa yRansT nnary YM34Y, a nnarty
KOHTPOMNSpa Pa3MeLaloT HA @€ MEcTe.
U3 40-suiBOAHON NAHENW HA Anare ynpae-
JTeHWA CUHTE3aToPa BbIHUMAICT MUKPO-
KOHTROANEP W BCTABNAIOT B €8 rHesga
WTHIPY, COEOMHEHHbI@ C BHOBb YCTaHOB-
NIEHHOA MATON KOHTPOMIEPA, COFNAacHO
cxeme, nnockumMu kabenamu, naroros-
neHHBIMK U3 Wnelidos Ana KoMnLioTep-
HbIX AUCKOBOAOB. 3Ty Nnaty COeaAUHAIT
CO WTeKepHbiMU THe3pamMu X2 u X3,
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Tabnuua 2

Knasuwa
—_— 1A MiDi-xom
KHONKa DyHKL oMaHaa Unavkauwna
MysbikanbHble KnaBuLLIK
Mpu HaxaTum Ha knaevwy — MIDI-komaHna Nepewit 6air — 9nH (N — Homep xaHana), BKIONEH BCE
SB1 "BkniounTh HOTY'. B pexiime BBoaa Homepa MIDI- | Bropoii 6aiT — Homep HOTHI (MCXOAHLIN AnanasoH 29H—59H), CBETONMOML!
KaHana feicTeytor 16 Genbix knasui cneea TPETWIA BT — CKOPOCTb HAXATUA HA Kraemiuy (FPOMKOCTb) Avon|
MNepewih 6akit — 8nH (N — Homep kaHana),
SB49 an" orzcr:v;;naamwu — MID!I-xomanna BTOpO# 6alT — HOMEp HOTLI (MCXOAHBIN AuanadoH 29H—59H), T;:a:“:“w"
GIKIOUMTE TpeTUi 6aUT — CKOPOCTL OTNYCKAHWA KNaBMLUM (TPOMKOCTL) Typ
KHonkun ynpasnexmsn
SB50 BrmounTts MHamkaumio Homepa MIDI-kanana Het Homep kanana
SB51 Brroumnts pexxvm esoaa Homepa MIDI-kanana Her Muraior Bce
ceetoavoab
s@s2 CpaBuHYTL TOHANbHOCTL KNaBuaTypsl Ha fiBe Her KO0O*
OKT8Bb! BHM3
SBs3 CABWHYTL TOHANBLHOCTL KNaBUaTyphl Ha OfiHY Her OOO*
OKTaBY BHU3
SB54 YCTaHOBUTL MCXOAHYIO TOHANBHOCTL KABVETYPLI Her 0000*
SEs5 CABWHYTL TOHANBHOCTL KNABUATYPLI Ha OfHY Her OOXKO*
OKTaBY BBEPX
SB56 CpBUHYTH TOHAMNLHOCTH KNaBUaTypsl Ha Ase Her 000X
OKT&BLI BBEPX
SB57 XXO00*
SB58 HOKOO*
SB59 YnpasneHue rpoMkocThio (SB57 — YpoBeHb rpoMKOCTU NepenaeTcA TpeTbum G6ailrom MIDI-komaHg 2KOXO*
SB60 MUHUManbHaR, SB62 — makcumanbHan) "BkrounTb HOTY" 1 "BbikmoumnTe HOTY" HOHOKO*
SBéi1 HOKOX*
SBée2 HOKOIOK™
SB63/SB64 | BrounTb/BbIKMIOUMTE BbiknoYaTens 0 Mepeuiii 6asiT — OBNH (n — Homep KaHana)
SD67/5068 | Dromreataowr seoiarone? BTOPO 62T — HOMep BblrowGenn (40H—43H), Cocronue
v 6aiiT — 7FH i
SB69/SB70 | BriouTe/Buo ToumTE BaKouaTent 3 Tperui Gaiar (BKMOUMTE) MM O (BBIKAIOYUTE) BbIKIIOYaTeNnei
SB71 BKAOYUTE MHOWKALMIO COCTORHMA BLIKAIONaTENen Her

NMpumeuanne. XX — ceeToguon BkntoueH, O — cBeToano[ BbIKIOYEH.

Ana  ¢dopmuposanma MIDI-komang
"CMeHa ynpaBneHus” ucnosib30BaHbl
kHonkn SB63—SB70. 310 BepxHue Asa
pRAa KpacHbIX KHOMOK. KHonkamu BepxHe-
ro paga (c HeYeTHbIMU HOMEepamu) BKIIIO-
HalT NPOrpaMMHbIe BLIKNIOHATENn C
Homepamu 0—3, a KHOMKamn HUXHEro
pAaa (C Y4eTHbBIMU HOMEepaMu) UX BbIKIIO-
yator. COCTOsHME BbIK/IOHaTeneil Nokasbl-
BalOT CBETOAUOAb! TAKXE A0 HaXaTuA Ha
nobyio knasuwy. B panbHehwem ero
MOXHO YBUAETb, HaXaB Ha KHONKy SB71 —
NEBYIO KPACHYI0 B HYXXHEM pRAy.

(o yMOnyaHuio CBETOAMOAbLI NMOKa3bl-
BalOT COBUI TOHANBHOCTW K/1aBUATypbl. A
fpy HaxaTtuu Ha kiasuvwy noboi HOTbI
BKJIIO4AIOTCA BCE CBETOANOADI.

OnucaHHoe YCTPOICTBO HE NpeTeHay-
€T, KOHEYHO Xe, Ha 3BaHWE COBEPLLEHHOIO
MIDI-nHCcTpyMeHTa, nNpexXxae Bcero, ui-3a
OTCYTCTBUA PEryNIITOPOB U aHANU3a CKo-

POCTH HaxaTus Ha knasnwu. Ho 6Gnaropa-
pA NPOCTOTE KOHCTPYKLMUM U HANUNUIO
HENCNONL3OBaHHbIX pe3epeoB (Gonbuioe
HYUCNO HE330EefCTBOBAaHHbLIX KHOMOK, CBO-
6oaHble 3 KBaiiTa namMaTy MUKPOKOHTPON-
nepa), OHa MOXET NOCNYXUTb NONUTOHOM
ana uccnepoeadna MIDI-untepdeiica,
OCBOEHUA CEMEWUCTBa MUKPOKOHTPOsne-
poB MCS-51 1 BO3MOXHOCTEl# KOMNbLIO-
TEPHbIX NPOrPaMM-CEKBEHCOPOoB. Yucno
KHOFOK YNpaeneHus npu Heo6xoanmocTu
MOXHO YBE/IMNUTbL, NOAKIIIONVE ABE He3a-
[EACTBOBaHHbIE rOPU30HTaNU UX MarTpu-
ubl K cBOGOAHBIM BEIBOAAM NMopTta P2 muk-
pokoHTponnepa DD1. Hanpumep, k nuHun
P2.6 — KOHTaKT 6, a K nuHun P2.7 — KOH-
TaKT 7 naHenu Ha nnate ynpasneHns CUH-
Tesaropa.

OtcytcTtBUE CcTaHaapTHbix MIDI-pasb-
eMOB MoXeT GblTb Nerko UCNpaBneHo ux
NOAK/TIOHEHUEM MO OAIHOK U3 CTaHOAPTHBIX

CXeM, KOTOpble MOXHO HaiTW, Hanpumep,
B [2] unn B UHTEpHETE.

JWTEPATYPA

1. CrypHes A. MIDI-xnasuarypa. — Paawo,
1993, Ne 11, ¢. 32—34.

2. O6oporos H. Npocras MIDI-knaewarypa
ans NK. — Paauo, 2000, Ne 3, c. 25, 26, 44.

3. Craumu B,, Ypycos A., Monorosuesa O.
MNpoextmpoBatne UMGPOBLIX YCTPONCTE Ha
OAHOKPUCTANBbHLIX MUKPOKOHTpONnepax. — M.:
SHeproaromuanar, 1990.

Ot penaxymwn. MicxoaHsiii TEKCT U Koab!
nporpamMmMsl MUKPOKoHTpoanepa MIDI-kna-
BMarypui IMeKoTCs Ha Hawem FTP-cepeepe no
aapecy <fip://fip.radio.ru/pub/2008/01/
mqﬂ 7.zip>.

Penaxtop — A. fonrwid, rpagpuka — A. Qonruii,
¢oro — aBrOopa

NMporpammMmarTop

MUukKpokoHTponnepos AVR

H. KOTOB, r. KpacHoapmerick [Jonelkoi obn., YkpanHa

CTpOKWCTBO npepcraesnser coboii

pansHenwyio Mogudukauuio npo-
rpammaropa AVR ISP ¢pupmbl Atmel. Ero
HenocpeacTeeHHbEIM Npoobpa3oM cran
0JVH U3 NPOTrPaMmMaTopoB, ONUCAHHbIX B
[1]. B otnuume oT Hero, npepnaraemoe
YCTPOWMCTBO COAEPXWUT HE ABa, a8 OAVIH
MUWKPOKOHTPONNEP, KOTOPbLIN BbINOAHAET
BCE HyXHble ¢yHkuun. BmecTo npume-
HenHoro B 6a30BOM BapuaHTe MUKpPO-

koHTponnepa ATmega8535 ycraHoBneH
ATmegai6. OH obnapaer spsoe Gonb-
WM 06LEMOM NAMATU NPOrPaMM U iaH-
HbIX U1 CONOCTaBUM C HUM MO HAa3Ha4e-
HUIO BbLIBOAOB U BbINOJIHAEMbIM YHK-
LUAM.

Cxema nporpaMmaropa noka3aHa Ha
pucyHke. Ha pa3zbem X2 nopaior Hanps-
xeHune ot 6yioka nuTaHus, cnocoBHoro
OTAaBaTb B HArpy3ky TOK HE MeHee

100 mA. Pazbem X1 coeguHsioT ¢ ntobbim
cBo60aHLIM pa3bemoM nopra COM kom-
netotepa. MoXHO NCNonbL30Barb U BUPTY-
anbHblii  COM-nopT, cos3paBaemMbii ©
nomMowbio Npeobpa3osarens nHrepgen-
ca USB—RS-232 [2, 3]. B 3Ttom cnyyae
nuTaTk NPOrPaMMaTopP MOXHO Hanpsxe-
HMem 5 B or pa3vema USB, uckiiouue
VHTEerpanbHbiii crabunuaarop Hanpsxe-
Hun DA1. Mukpocxema DD1 cnyxur pns
npeo6pa3oBaHun ypoBHEel uHTepdeic-
HblX curHanoB RS-232 B craHpapTHbie
TT11 ypoBHu v 06paTHO.

C pa3bemoM X3 coennHaoT nporpam-
MUpYEMBIi MUKPOKOHTPOJIIEP B COOTBET-
CTBMWU C ero cneundukauven. HazHaye-
HUE KOHTAKTOB pas3bema COBMagaeT ¢
1CcNoNb30BaHHbIM B Ga30BOM BapuaHre
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MUKPONMPOLIECCOPHAY TEXHUKA

Ten. 608-28-38

fMpuem craTeir: mail@radio.ru
Bonpochi: consuit@radio.ru

PAUO Ne 1, 2009
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nporpaMMaTopa — TakuM Xe, Kak B nep-
BOW mopenu nporpammaTtopa AVR910.
Llenn VCC (nurarue) u CLOCK (rakToBas
HacToTa) WUCMONL3YIOT TONBbKO NN Mpo-
TPAaMMUPOBAHNA MUKPOKOHTpoOJUIepa B
OTAENBbHON NMaHenu. NpyU BHYTPUCXEMHOM
MPOrpaMMMPOBAHUU OHU OBBLINHO He
HYXHbl.

MukpokonTponnep DD2 ynpaenser
paboTtoi nporpammaropa. B Hem 3anucana
nporpaMma, peanuayiollan BCe HyXHble
ANs 3TOTO anroputMbl. 3arpyaka n o6HoB-
JIeHWe ee nNPOW3BOAUTCA C MOMOLLLIO
vMeoLieica B NaMATH MUKPOKOHTPO/INEpa
nporpamMmmbl-3arpysduka (bootloader), ko-
TOpan vCnonb3yeT s 3TOr0 CBOWCTBO
CaMonporpaMMUpPOBaHUA MUKPOKOHTPOS-
nepa. JononkRUTENbHLIMA MNPOrPaMMHBIMU
cpeacTBamm obecnevveaetca pabora npo-
rpamMmbl, NPeaHa3HAYeHHOW AN MUKPO-
KOHTponnepa ATmega8535, B agpecHoM
npoctpaHcTee ATmega16 n obenyxuvsanne
npepeiBaHns TOVO pgna oTcnexueaHus
COCTOAHUA KHONku SB1 un ynpaeBneHus
nuvHuamu PD7, PCO—PCB6.

Bxsouennbid cBetogvon HL3 ceupe-
TenecTByeT 0 pabore ycTpoicrea, HL2
CBETUTCA BCErfa, KOraa BK/OHEH PEeXuM
nporpaMMnpoBaHuAa, a ceetoanop HL1
CUTHANU3VIPYET O HANMMHUU HANPSAXEHUA B
uenk VCC 1 TAKTOBbLIX UMNYNbLCOB YaCTO-
Toi 1,8432 My B uenn CLOCK. Mpo-
rpaMMMpOBaHue NOAK/MIOHEHHOM K pasb-
eMy X3 MUKPOCXEMBI 3aMyCKaIOT HaXaTu-
em Ha kHonky SB1. Mo 3aBepweHnn npo-
Lienypb! HaNPsXXeHWe 1 TaKTOBbIE UMMYJb-
Cbl HEOBXOAMMO BLIKIONUTL MOBTOPHBIM
HaXaTUeM Ha BTy KHOMKY, Mocne 4ero
MOXHO W3BNIE€4Yb 3aNpPOrpPaMMUPOBAHHYIO
MUKpOCXeMy u3 ee naHenu. PeaucTopbl
R1, R2 npepoTtepawaoT camonpoussonb-
HbIlA 3anyCK MUWUKPOKOHTponnepa. Llenb
R6C11 ycrpanser nocnepcteus apebesra
KOHTAKTOB KHOMKW.

B mukpokoHTponnep DD2 Heo6xoamMmo
C NOMOLLBIO Kakoro-nubo nporpaMMaropa
3arpy3uTb NPOrpPamMMy U3 NPUNOXEHHOIo K
crarbe ¢aina BootAVR.hex. KoHpury-
pauVA MUKPOKOHTPONNEPA AOMKHA COOT-
BETCTBOBaTb YKa3aHHOW B Tabnuuye.

flocne Toro kax nporpammarop cobpaH u
MOAKMIOHEH K KOMIBLIOTEPY, NPUCTYNAIOT K
3arpyske nNpukNagHon nporpammel. Haxas
Ha kHOIMKy SB1, noaaloT nutaHne Ha pasbem
X3. fNonxeH BKMoYMTLCA cBetopmon, HL2,
YTO CBUAETENbCTBYET 06 yCcnewHoM Havane
pabotbl. [anee 3anyckaioT nporpammMy AVR
Studio v ¢ nomowbio MeHio Tools—AVR Prog
OTKPLIBAIOT YNPABASIOWYI0 nporpammy. B
okHe Device nosBUTCS eOUHCTBEHHbIN
LOCTYNHBINA MWKPOKOHTPONNEpP
ATmega16. Ero koHpUrypaLmio MOXHO yBK-
nets B MeHI0 Advanced, HO nonbiTku ee
M3MEHWTb, KaK W MOonbITKU NPOU3BECTU
kakue-nubo peicteusi c EEPROM, Hu k yemy
He NpuBeayT — 3TO BCEro NULLIb SMYSIALNSA
pexumoB. Tenepb B okHe Hex file cnepyet
yKasaTb MyTb K 3arpy3oqHomy daiiny (no
ymonuanumio  C:\Program files\Atmel\
AVR Tools\STK500\STK500.ebn) v HayaTb
NPOrpaMMNPOBAHNE, HAXAB HA 3KPAHHYIO
kHorky Flash Program. Mocne aToro npo-
rpaMmartop roToB kK pabore, HyXHO TONbKO
Ha KOpPOTKOE BPEMSI BbIK/IIOYUTL HanpsiXe-
HWE ero NUTaHWA N 3aTeM BKJIIOYUTL 3aHO-
B0. Npn 3TOM NOOYEpegHO BKNIOYATCA CBe-
Toamoabl HL2 v HL3, ceugetenscTeys O
HOPMaNbHOM  (PYHKUMOHUPOBAHUU NPO-
rpammaropa. YkasaHHblie OefcTBUA He-
0bxoaUMO NOBTOPATL Kaxablit pas, koraa
HeobxoguMo  OGHOBUTL  NPOrPamMMHOE
obecneyeHve NporpamMmaropa (Hanpvmep,
3arpy3uTb HOBYIO Bepcuio). Ceasb ocy-
wiecTenseTcs yepes meHio Tools—Program
AVR—Auto Connect.

CKSELO=0 suT0=1 BOOTRST=0 EESAVE=1
CKSEL1=0 SuT1=0 BOOTSZ0=0 CKOPT=1
CKSEL2=1 BODEN=0 BOOTSZ1=0 JTAGEN=1
CKSEL3=1 BODLEVEL=0 SPIEN=0 OCDEN=1

lporpammartop nposepex npu pabore
c nakerom AVR Studio Bepcnirn 4.12 1 4.13.
B ero coBmectmocTn ¢ npeabiaywmMmm
BEPCUMAMA COMHEHUA HEeT, HO BCe-Taku
Heobxoavma npoBepka. HyXXHO NOMHUTB,
4TO C NOMOWBLID 3TOrc npubopa HEBo3-
MOXHO BHYTPUCXEMHOE NPOrPaMMUpOBa-
HUE YCTPOICTB C HaNpPsXXEHUEM MUTAHKS
MeHblue 5 B. TaktoBas 4acToTa nporpam-

MWUPYEMOTO MUKPOKOHTpONNepa AOmKHA
ObITb KAK MUHUMYM B HeTbipe pa3a Bbilwe
4acToTbl UMNYNbCOB Ha NMMHUKN SCK.

JIMTEPATYPA

1. Xmonus H. [lBa yHMBepcanbHuiX NpOo-
rpamMmaropa. — Paawno, 2006, Ne 5, ¢. 27—30.

2. Xyprun W. NpeobGpa3zosarerns nHtepdei-
ca USB—RS-232 Ha Mukpocxeme FT232BM. —
Paauo, 2005, Ne 10, c. 27—29.

3. Single-chip USB to UART Bridge. —
<http://www.silabs.com/public/documents/
tpub_doc/dsheet/Microcontrollers/interface/
en/cp2102.pdf>.

Or pegaxymn. [IporpamMma MUKDOKOHT-
ponnepa DD1 umeerca Ha Hawwem FTP-cepse-
pe no aapecy <fp://ftp.radio.ru/pub/
2009/01/Boot_AVR.zip>.
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Penaxrop — A. fonruwi, rpapuka — A. Jonrwvid

KOHTpONbHLIK NPUEMHUK KOPOTKO-
BONHOBUKA — L POBOI BCEBONTHOBLIV
DEGEN DE1103 — 3000 py6neiA.

105318, . Mockea, a/s 52 "MNOCbIJ1-
TOPT™ nnu http://www.dessy.ru .

E-mail:post@dessy.ru,

Ten. (495) 543-47-96,

(985) 366-87-86.
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BbiCbInaemM noyTOM 3anporpammm-
poBaHHbIE MO Bawemy 3aka3zy MMKpO-
KOHTponnephoi n 13Y.

390028, PazaHb, a/s 8.

WWW.progm.nm.ru
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3Y ¢ KOHTPOJIEM OKOHYaHUSA 3apaaku No TeMneparype

B. KMBA, r. Kamencx-LUiaxTurckui PocroscKobi obn.

OANNM U3 KDATEPHEB OKOHYAHNST 3aPAAKN aKKYMYARTOPa (aKKyMmy-
naropro# 6arapen) ABAKOTCA NOBLILLEeHNE TeMIepaTypsi. B npeana-
raemMomM 3apaanom ycTpocree (3Y) OAns ee KOHTPONR NPUMEHOHb!
cneynann3npoBanusie mukpocxems DS1621 dupmer DALLAS
SEMICONDUCTOR. C ux nOMOUbIO MUKPOKOHTPONNEP M3MEDRET TEM-
neparypy aKKymynaropa M npy €€ noBbiHeHnH npexpawaer 3apasxy .-

3y NPeOHA3HAYEHO U OAHOBPEMEH-
HOV HE3ABUCUMOW 3apAaKvu OT oa-
Horo ao wevbipex Ni-Cd win Ni-MH akky-
MYAIATOPROB TUNOPa3Mepa AA nnu AAA cta-

BunbHem Tokom 0.5 A, Ero OCHOBOWA
{pmc. 1) ABNRBTCA MUKPOKOHTpOANER
DDS5, kovopuii o6pabaTteeasT wHhopma-
LWI0, NOCTYNAIOWYIO OT y3na u3MepeHus

TemMneparypsl, cobpaHHOro Ha AarYukax
Temneparypsl DD1—DD4, v sbisoauT wh-
HOopMaLMIO © NPOTEKAICWMX NPOLIECCAX HA
y3eN uHAaMKaLMK, COBpanHtbIfi Ha perucTpe
DD6, Tpanauctopax VT2—VTS u yeTbipex-
Pa3pagHOM  CEMUSNEMEHTHOM CBeTO-
AVoAHOM nHaukatope MG1. MUKPOKOHT-
ponnep DDS Taoke KOHTPONMPYeT HanpA-
XKEHNE HA AKKYMYNATORAX, NOAKIIOHAEMBIX
K KOHTaKkTaMm X1—X8, n ynpagnaer YyeTbipb-
MA Pa3pAaAHO-33PAAHBIMU SueliKamMK, Co-
6paHHBIMY N0 0AMHAKOBOIW cxeme. Kax-
038 U3 HMX cocTouT ud ctabunuzaTopa
ToKa Ha Mukpocxeme 1DAT (3neck u pance
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HaOO NPOBEPWUTL BCE MUTAILUME HANPA-
wenua. K Hepoctatkam 3Y cnepyer
OTHECTU HeoOXOAMMOCTE OXNaXAeHUN
HATHHKOB A0 TOMNEPaTYPL OKpYXalowwed
cpeabl, HTobb) Ha4YATL 33PAXATL CNEYIO-
Wy NapTuie  akkymynatopos. Kpome
TOrO, NP NX YCTAHOEKE CNEQyeT ChemmTh
33 TeMm, 4TOOH OHM KaK MOXHO NNOTHee
npunesrani K Aatyuxkam Temneparypb.

neveriie 3Y Haxo.ant:ﬂ Ha Haiuem FTP-
cepsepe no agpecy <fp://ftp.radio.ru/
pub/2009/01 /zut.zip>.

¢ OEMEH ONBITOM )

0 nyGamkoeanHan 8 "Paamo”, 2003, Ne 9,
¢. 20 cratba C. OpnoBa 0 MonepHn-
3aUMK MBTHWTONK 33CMYKUBAET BHUMA-
HWA, TaK KaK AaeT BO3IMOXHOCTb YAyHLe-
HWA Y PEMOHTA CTAPOH annapaTyphb.

. ,E/Tpomacm”

"MoaepHu3auus aBToOMOOMNLHON MarHUTONLI™
1 A. BUTMHKNC, r. Bepeanuxy MNepmcxoro kpas

HEXEeNATeNbHOMY  ANA  KOHTAKTOE
BrIKMouaTeNa. No3ToMY AN NOEbILLeHWA
IKCNNYATALMOHHON HAZEXHOCTN peKo-

MEHAOYI0 BHECTU B CXEMY WM3MEHEeHWNS,

NOKa3aHHbIE HA PUCYHKE KpACHbIM LBe-
TOM. OHU NOSBONAT
VCTNONL3OBATL BbIBOA,
YNPaBnexnn MUK-
pOCXEMOM Ans nepe-
KAIOYOHNA YonAvTens

3 L
|
B AEXYPHLIN peXnm

R1 e
100..1000 Xz/" Vot
‘j;;‘";fff_;;m*jj ¢y L 1¥
G7mKx 0 22 ”"I
X258 I ot I‘ﬂﬂﬂﬁmx
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(C MuHWManbHbIM NO-
TPEOGNAEMbIM TOKOM).
RC-¢unbTpL, KaK
npasmno, eCtb B MO~
6OM NpUeMHuKe, Ta-
KoM GMALTP N MOXET
ObiTb  MCNONB3OBAH
(Hymepatpn ero sne-
MEHTOE YCNOBHAA).
Obw;, Hanpaxewve nepe-

| TBA !557Q 2[&18

Ho, K coxaneHmo, npeanoxeHHoe as-
TOPOM CXEMHOE PpEeLIEHNe COomepXuUT
Il nprHLWINMaNEHBIe CLWKGKK, TNABHAN W3
KOTOPbIX — HEYYTEHHAS NOBLILEHHAN
EBIXOAHAN MOLWHOCTL YCWAWUTENn, No-

NOSTOMY TaKkoe

Tpebnaembii TOK KOTOPOro A0CTUraeT

4 A. KOHTaKTH BLIX/NOHATENA NUTEHWUN,
KaK rnpasvuno,
0,5...1 A Kpome Toro, noaknoHeHme ne-
TONHVKA NMATAHNA K KOHASHCATOPY Gonb-
WO eMKOCTH 83 TOKOOrPAHNYNTENLHO-
rO PESUCTOPA NPHBOAMT K SHAYNTONLHO-

MY UMNYNbLCY 3apAAHOIO TOKa, TaKXe

PACCYMTAHB H3  TOK

> KMONYEHWA B pexuvm

YCHNGHKA  OOMKHO
GoiTh He MeHee 8,5 B,
HaNPSKEHNE MOXHO
NONYYMTL U € BHIXOOA BCTPOEHHOTO B

MarHUTONY CTabnnnaaTopa HanpAXeHns.

B peaynbrate 710K, NOTpeSnaemuin B
ASXYPHOM pexmme, oxkaxerca He Gonee
100 mMxA. Tpn TAKOM NOCTPOSHHUM LIEnK
KOMMYTALVN  TOK Yepes KOHTaKTh
BbIK/MOMATENA He NpeBbiaeT 20 mA. 310
npeaNoXeHne HO NP nepeaen-
K€ MarHMTons “Tpoaxo RM306-03SA™.

Pepaxrop — A Coxonos, rpadwsa — 10. Axapees

e ettt

Pagaxrop — M. Hewaes, rpadwxa — M. Hevaes,
QOFO — 8810pa

KypCH AMCTAHUMOHHOTO OGyMeHUA
NPOrPaMMHPOBAHI0 MUKPOKOHTROMNE~

pOB
pPOrpamMMaTopbl STKS00/600,
DRAGON AVRISP2, ICD-2, PKC32.
MakeTHbie naTs oM ATMegal28
KOHCTPYKTOPH Ana cO0pKn CHrHam-
saumii GSM
Paapaﬁcm(a BNEKTPOHHBIX YCTRONCTE
¥ NporpamMm Ha 3aKaa.
E-mail: radio73@rambler.vu,
microS1@mail.ru
www._electroniciab.ru
T. 8-9126-195167 (¢ 07.00 po
18.00 mocx. Bp.)

* *® *

TOBAPDI —~ MOUYTOM!

Fhyunih BOOP paavoneTanedd, aan-
YacTen aOnA peMoHTa, papmoniobn-
TeNLCKMX Habopos...

Hoswili xatanor "PaguworoBapbl —
nowToi” + CD Boicbinaetca 8 Bawem
KOHEEpTEe C Mapkami Ha 25 pyGneii!
Karanor pagmnoHatopos (A4 104 c1p.) —
75 pyD. 63 y4eTa NOYTOBbIX PACXOA0E.

105318, r. Mockea, a/a 52, "NOCLIN-
TOPI. Ten. (495) 543-47-96,
(885) 366-87-86.
WUnTepHerT-marazmH: WWW.DESSY.RU
e-mail: post@dessy.ru

* * *

Ann Bac, pagmomoGurenm!

PAOUMOKOHCTPYKTOPbBI Bcex Ha-
npasneHwii. Kopnyck ana POA. Paawo-
BASMEHTbI, MOHTAXHbIA MHCTPYMEHT
WM MaTEPUATLI, INTEPSTYPS, NOTOBLIE M3~
Aemn. IBM-komnnexTyowme.

Or Bac — onnaueHHLI KOHBEPT UK
6ecnnNaTHOro Karanora.

426072, r. Mxenck,

a/s 1333 PTU "NMpomereit™.

www. rtc-p narod.ru.

Ten Jbaxc {3412) 36-04-86,

n. 22-60-07.

* * »

P/peranm ored. n umn. 8000 Tunos,
KHWUIM, KOMObIOTERbI, INO.

Bai koHBepT. 190013, C.-Mervep-
Gypr, a/a 93, Kncenesoii.

' MOOYNbHAR PEKNAMA
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Tabnuua 3

// CTPyKTYpa BaHHBX AN 3aNMCH/YTeHUA
// copepxuMoro MMKpocxemb FM25640

struct save

Float summ_1,summ_2,summ_3,
reserve_l,reserve_2,reserve_3,
reserve_max_1,reserve_max_2,
reserve_max_3,proportion_1,
proportion_2,proportion_3,
summ_max_1, summ_max_2,
summ_max_3;

unsigned long int statis_l1,
statis_ 2 statis 3,pot_1,
pot_2,p:

uns1gned char flag_1,flag_2,flag_
numb,min_off, m1dd1e_off max_oft;

}

/7 CTPYKTYpHas nepemeHHas var
// Tvna struct save;

struct save var;

// TpOMeXyTOuHbH yKa3aTenb HauyanbHOrQ

// a.u.peca CTPYKTYph var
void *p_m;

// Ykasatenb aapeca otpenvHoro baiita

// cTpykTypn var
unsigned char *p_b;

// NpUCBOMM yKa3aTeno HayanbHuil aapec

// cTpykTypH var
p_m = &var;

Ta6bnuua 4

var.summ_1=110.2;
var.reserve_1=2500.7;
var.statis_1=22567;
var.flag_1=35;

U Tak panee..

n306paxeHusi, XpaHaLerocs s
DBYMEPHOM MaCCMBE AaHHbIX, U
BoiGOp no3vummM Ha Tabno, B
koTopyto Gyner BbiBeOEH CUM-
BOJL.

Kmiow iButton DS1990A [2]
COeaMHAIOT C BbIBOAOM PD2 Muk-
POKOHTpONJIEPA NO CxeMe, n3ob-
paxeHHOI Ha puc. 2. Peauctop
R1 — Harpy3o4Hbiti pns WinHbl 1-
Wire, ocCTanbHble 3NeMeHTbl
3AMLLAIOT BbIBOL, MWKPOKOHT-
ponnepa OT ONACHbLIX ONA Hero
BHIOPOCOB  HANpSXEeHnsa npu
KaCaHUWN KOHTAKTHOIO YCTPOMCT-
Ba X1.

DyHkLUMN obcnyxuBaHust
KNo4a Haxopstea B ¢aiine func-
tions TM.c. 3HauyeHus npo-
TPAMMHBIX KOHCTaHT BbIOpaHbI
TakMMK, HTO BpeMeHHble napa-
meTpel GopmMupyembix npu pabo-
Te GYHKUMIA UMNYNLCOB COOTBET-
CTBYIOT TpebGyeMbiM NpU TaKTO-
BOW HACTOTE MUKPOKOHTpOJIepa
4 MIu.

MpoeepseT Hanuune KNKOYa B
KOHTaKTHOM YCTPOWUCTBE N HUTaeT
XpaHALLYIOCA B HEM MHGOpMa-
uvI0 C nNpPOBEpPKOik ee p[no-
ctoeepHocTh No CRC (uuknnye-
CKOMY M36bITOHNHOMY Koay) BYHK-
umst TM_line. Y6epuBlumCb, 410
KMIOY UMEETCSH, OHa C MOMOLLLIO
¢byHkummn ROM_33 nocbinaer emy
KOMaHAy NOArOTOBUTLCS K Nepe-
aAave vHdpopmaumm, 3anuCaHHON
B MN3Y knioya npy ero narotosne-
HUK. Ona CHYWUTBIBAHUA BOCBMM
6aiAToB 3TOI1 MHHOPMAUMM BbI3bI-
Baercs ¢yHkuma rd_data ROM.
Y106b1 NpoBepuTb [OCTOBEP-

HOCTb NONy4eHHOW MHGOPMALMN, C NOMO-
weio dyHkuuu calc_CRC sbumncnsetcs
CRC.

Ans 3TOro Kaxpaplii BHOBb MOCTYNMB-
LA paspsg HbopMauum Nepea, sarpys-
KO B NPOrpamMMHbIiA CABUIOBLIA perucTp
CKJ1aALIBAETCA MO MOAYIIO 2 CO 3HA4YEHUSsI-
MK, yXE UMEIOLLMMWUCA B YETBEPTOM, Msi-
TOM M BOCbMOM paspsaax 3Toro perucr-
pa. MNonyyeHHbI pe3ynsTaT “BaBUraeTcs”
B PErmncrp.

XpaHALWMINCA B KIHOYE KOL BbIrPABUPO-
BaH Ha ero kopnyce. Hanpumep, Tak:

OF 01
00000826809

3neck 01 B BEpXHel CTpoke — naeH-
TMdUKaTop CeMeiicTea koyei iButton,
HUXHAA CTpOKa — 48-pa3psapHblii yHU-
KanbHbIW KOO AaHHOro knoua, a OF B
BepxHen cTpoke — CRC. Takum xe non-
XeH ObiTb pesynstat 06paboTkn ¢yHk-
uve calc_CRC nocnenosartenbHOCTM

Tabnuuya 5

// 3apaem yucno baiToR B CTPyKTYpe var

#define BYTE_STRUCT_VAR 91

// Tpoueaypa 3anucu AaHHBIX

// w3 CTpyKTypH var 8 mukpocxemy FM25640

void write_FM25640(unsigned char addr_H,
unsigned char addr_L)

static unsigned char a;

p_b = p_m; // Havanbhmii agpec
// cTpykTypH var

PORTB = CS_FM25640; // Buibop FM25640

_NOP();

SPDR = WREN; // 0000 0110-komaHaa

// pa3pewenun 3anucu
while (1(SPSR & 0x80));// OxuaaHue OKOHYaHMUR
/ 3anucu Gaita

PORTB |= OFF_FM25640; // 3aBepuweHue KoMamab

_NOP(); // paspeuieHust 3anucu
PORTB = CS_FM25640; // Bubop FM25640
_NOP();

SPDR = WRITE // 0000 0010-komanpa 3anucu
while ( '(SPSR & 0x80));// Oxmpanue 3anuck Gaiita
SPDR = addr_H; / Crapuwit 6aiit Hau. appeca
while (!(SPSR & 0x80)); // Oxupavme 3anwcu banTta
SPDR = addr_L // Mnapuwii 6akT Hay. ajapeca
while ('(SPSR & 0x80));// oxmaanue 3anucu Gaita
for (a = 0; a < BYTE_STRUCT_VAR; a +){
SPDR = “p_b ++; // 3anuce ovepepHoro Ganta
// w3 cTpyKkTypw var
// B MuKpocxemy
while(! (SPSR & 0x80));// Oxupanue sanucu Gaiita

// 3aBepuwenne KomaHap

PORTB |= OFF_FM25640;
H / 3anucu

_NOPQ);

// Npouepypa UTEHUA AAHHBIX M3 MUKPOCXeMb FM25640

// B CTpyKTypy var
void read_FM25640(unsigned char addr_H,
unsigned char addr L)

static unsigned char a;

_WDRQ);

p_b = p_m; // Haqa.nbnuﬁ aapec
g())lurypu var

PORTB = CS_FM25640; / Bubop FM25640

_NOPQ);

SPDR = // 0000 0011-koMaHAA 4TEHMA

while (I(SPSR & 0x80));// oxmpanue 3anucu Bawta
SPDR = addr_H; / CTapwwit 6alit Hau. agpeca
while (!(SPSR & 0x80));// oxuaanwe sanucu Baiita
SPDR = addr_L; / Mnaguwii 6aiit Hau. agpeca
whﬂe (1 (SPSR & 0x80));// oxupanue 3anucu baiita

for (a = 0; a < BYTE_STRUCT_VAR; a ++){

SPDR = 0x00;

while ('(SPSR & 0x80));// oxmpanme 3anmucu Gaiira

*p_b ++ = SPDR; / BalT, NPOMMTaHHbIA W3
//MMKpoCXeMH, 3anMcaH B CTpyKTypy var no agpecy *pb

PORTB |= OFF_FM25640;

// 3aBepuenne KoMaHa
}JOP() ;

/ uTenus

GaritoB Ox01, Ox09, OxC8, 0x26, Ox0B,
0x00, Ox00. Ecnu xe nobasuTk K HEWN K
6aiit OxOF, OkOHuaTenbHLI pesynbrar
LOSXEH CTaTh HYNeBbIM, 4TO OyaeT caun-
AeTenbCTBOM NPaBUNBLHOCTN CYUTAHHOM
nHdpopmaumu.

KoHeuHo, vindopmaumio, NpouMTaHHYI0
13 knoya iButton, npowe Bcero coxpa-
HaTb B EEPROM mukpokoHTponnepa,
ncnonb3ysl, Hanpumep, GyHkuMKM M3
Tabn. 2. OgHako Ana pemoHcTpaunm
ocobeHHOCTEN paboThl C MMKPOCXEMOIA
GLICTPONEHCTRYIOEN 3HEeProHe3aBUCH-
mon namsitn FM25640-S [3] pna pelwe-
HMA 3TOM 3aaaqu BLIOpPAHA MMEHHO OHa.
OcHOBHOE Ha3Ha4YeHMe 3TON MMKPOCXE-
Mbl — XpaHeHWe CpaBHUTENbHO OLICTPO
MEHSIIOLLIEACS, YacTO nepesanuchLiBae-
Mo uHgpopmaumn. OHa BoiaepxueaeT 10
MWINKEPA0B LMKINOB HTEHNNA/3aNNUCK npm
MaKCHUMaIbHOM TaKTOBOI HaCTOTe nocne-
AoBarTesibHOW WuHbl 5 M, npuuem
3anMckL npoucxopmt 0es  3afnepXku,
XapakTepHoi ANA APYIrMX MUKPOCXEM
3HEepProHe3aBUCUMON NAMATU.

Ana 3anncK M YTEHUs COOEpPXMMOro
Mukpocxembl FM25640 npepHasHauyeHb
¢yHkuMmn  write_FM25640 w»n read_
FM25640 cooTtBeTcTBEHHO, pacnono-
xeHHble B ¢aiine functions_service.c.
MapameTpbl 3TMX QYHKLMIA — CTapLUMii U
mnaawuin Gaittbl aapeca opHOGANTHOM
AYEeNkM namaTH MUKpocxembl. OBmeH
vH$OpMaLIE NPOM3BOANTCS NO MHTEP-
deiicy SPI MMWKPOKOHTpONnepa
ATmega128, cxema nogKIIoNeHns noka-
3aHa Ha pmc. 3. KoHTponnep uHTep-
¢eiica SPI B MMKpPOKOHTpONnepe mon-
xeH paborate B pexume Master (seny-
wwi), Nnpm aTom Bbisog PB1 craHosuTCA
BbIXOAOM TakToBOro curHana SCK, PB2
— MHGOOPMALMOHHBIM BbixogoMm (MOSI),
PB3 — wH)OPMAUMOHHBLIM  BXOO0M
(MISO). Huskwii yposeHb Ha BbiBOae PB4
(curnan CS) akTMBM3UPYET MUKPOCXEMY
namatu. flepeson, BLIBOAOB MUKPOKOHT-
ponnepa PB1—PB4 B HyXHble peXumsl
{BxOA, MNN BLIXOA) NPON3BOONTCS KOMAH-
noin DDRB=0x17.

lNockonbKy H4aCTO NPUXOONTCA COXpa-
HATL camble PasHoo6pa3Hble AAHHbIE
pasHblx TUMNOB, nNepen 3anNUCbI0 B
FM25640-S ux ny4we CKOMMOHOBATL B
CTPYKTYpY BMAa, MNOKa3aHHOro0 B
Tabn. 3. 3anncb NPOM3BONbLHBIX 3HaYe-
HUA B NONSA CTPYKTYPHOW NEepemeHHOn
var BbINMONHAIOT KOMaHAaMn, nogobHb-
MM NOKa3aHHLIM B Tabn. 4. Mpumepsl
GYHKUMIA 4TeHns 3TO CTPYKTYpbl M3
MUKpOCXeMbl namatn FM25640-S un ee
3anUCn B MMUKPOCXEMY NpuBEOEHbl B
Tabn. 5

JINTEPATYPA

1. Xunokokpuctannmieckuin Moaynb
MT-12864A. — <http://www.melt.com.ru/
files file12235.pdf>.

2. DS1990A Serial Number iButton. —
<http://datasheets.maxim-ic.com/en/
ds/DS1990A.pdf>.

3. FM25640 64Kb FRAM Serial Memory. —
<http://www.ramtron.com/files/datasheets/
FM25640ds_r3.0.pdf>.

(Oxonyanne cnenyer)

Pegaxtop — A. fonrwii, rpagpuxa — A. Jonrwi
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Puc. 4

Bce petanwv ycTpoiACcTBa, 33 UCKNIO-
yeuuem usnyyatens HA1 n anemeHTOB
NUTAHKUA, CMOHTUPOBAHbI HA NEYaTHOR
nnave. Ee YyepTex n cxema pacnonoxe-
HUA petanei Nokasawbl Ha puc. 4.
KonpeHcatop C4 npunasH Henocpen-
CTBEHHO K BbIBOZlaM MMKpocxembl DD2.
Tpauanctopbl KT3102IM MOXHO 3ame-
HUTb APYrMMU KPEMHNEBBLIMU CTPYKTYPbI
n-p-n ¢ k03dPULMEHTOM Nnepeaain Toka
6a3b 400...1000, Hanpumep KT342B.
Ecnn npngetcsi UCKaTh 3aMeHy TpaH3u-
cropam KT315[, nopoiayT niobbie CTpyk-
TYpbl N-p-N C AONYCTUMBIM TOKOM KOA-
nekTopa He meHee 15 MA. KoadpduumeHT
nepenayM Toka B aHHOM Cny4ae HeKpn-
THYEH.

K kopnycy patyvka B1 no nepumerpy
npuNasHbl YeTblpe OTpe3ka XeCTKoro
meaHoro nposoaa avameTrpom 0,8...1 mm.
OHM BCTaBNEeHbl B COOTBETCTBYIOLLUME
OTBEPCTWA Ha MIaTe M NPUN3sHbI K Nneyar-
HbIM NPOBOAHMKAM. [lBa BbIXOASLVX U3
KOpnyca Nbe3ou3ny4aTens-aarymka npo-

BOAA COEIMHSIIOT BMECTE 1 NPUNAanBAIOT K
KOHTaAKTHOMN NMnoLuagke psigoM C TpaH3u-
ctopom VT2. MHorpa BCTpevawlimecs
nbesomnanyyatenm 3M1-1 ¢ eAUHCTBEHHBIM
(xpomMe Koprnyca) BLIBOAOM TaKxe noAon-
AyT AN Aarminka, Ho B kavectse HA1 mx
MCNONbL30BaThb Henb3A. Nocnegnuin Bkien-
BalOT B OKHO B KpbilLKe kopnyca npubopa n
COEOMHAIOT C NEYaTHON NNaToh Tpems
rMbxuMn NpoBoAaMM.

MarnuTonpoBopg, apoccens L1 — konb-
uo avamerpom 10...12 mm u3s ¢peppura
M1500HM, M2000HM wnu M2000HM1.
Ero pasnambiBaloT NONonam, u Ha ogHy 3
yacteit HamartbisaloT 500—600 BUTKOB
3ManMpoOBaHHOIO NPoOBOAA AMaMETPOM
0,1..0,12 MM po 3anonHenus. 3arem
KOMbLO CKnemBaloT niobbiM noaxoaswmm
kneem. flpoccesnb KPeNsT Ha nnate 60nb-
LLIMM KONMHECTBOM napadurHa unm Tepmo-
Knes.

Ceerognon ANN307KM mMoxHO 3ame-
HUTb NIOOGLIM ApPYrMM OTEYECTBEHHBIM MU
UMNOPTHLIM KpaCHOro uBetra CBe4YeHuns.

Jlydwe wCNoONb30BaThb TOT, KOTOPLIA
NMeeT OOCTATONHYI0 APKOCTb NMPWU Hau-
MeHblUEM TOKe. JTO NO3BONUT 3KOHO-
MUTb 3NEeMeHTbl NuTaHnsa. Tok CBeToauo-
Aa yCTaHaBvBaIoT, nopbupasi pe3ucTop
R2. O6biuHO TOKA 5...8 MA GbiBaeT nocra-
TO4HO.

Boikntouarens nutanna SB1 — capoeH-
HbIA KHONO4YHBLIA PS845L (o1 MNopTHOIrO
ABTOMOOGUNLHOrO MarHNTopOHa), HO MOX-
HO MCNOJIL30BATL N APYroi NOAXOASALLMA,
B TOM 4McCne oauHapHbiii. barapes GB1
COCTOMT U3 TPEX rIbBAHNHECKNX 3/IEMEH-
TOB TUNOpa3mepa AA, YNOXEHHbIX B CTaH-
NApTHBIA kOHTeWHep. A 06bIMHO MCNONb-
3yl0 3anemMeHTHl, oTpaboTaBwme CBOE B
undposoin poTokamepe. B curHanmsaro-
pe OHM ocTalTcA paboTocnocoGHBIMM
eLle o4YeHb A0ONFOo.

Kopnyc curHanusaropa ckKheeH u3
NUCTOBOrO MOJIMCTUPONE  TONMMNHON
2,5...3 mm. MNogoiper n ppyras nnacr-
MacCa, NOAMAILAACS CKelke AnxXnop-
3TAHOM WNN WHBIM OPraHWYEeCKUM pac-
TBOpUTENneM. B BepxHeit yacTu kopnyca
coenaH xenobok, B KOTOPLIA yknagbl-
BaloT yaunmue. o ueHTpy xenobka B
KOpnyce caenana npopesb AnA feckun, a
BHYTpM KOprnyca nop, npopesbic pacno-
NOXEeHa pe3nHOBAA KIMNCa n[artyMka.
Mpope3aun B KOpnyce 1 B KIUNCE AOKHbI
HaxoOAMTLCA B OOHOM NnockocTu. Mo-
BEPXHOCTb MJIACTMACCH B paioHe Npo-
pe3n HYXHO XOpowwo OTWAndOoBaTh,
yToObl Necka 3a Hee He uennsanacb. B
HUXHEN 4HacTU KOopnyCca yKpenneHa
ranka, B KOTOPYIO BBUHYMBAIOT CHAGXeH-
HbI pe3bb0oii KoHeL BOTKHYTOrO B 3eMJTI0
METaNINMMYECKOro NpyTa — CTOMKM, Kyaa u
YCT2HAB/IMBAIOT CUTHAIU3ATOP.

Heckonbko M3roToBnEHHBLIX CUIrHANMU-
3aTOPOB HanaxusaHus He nortpebosBanu.
Ux 4yBCTBUTENLHOCTL 0OKa3aNacb Ha-
CTONLKO BbLICOKOWN, 4TO ansi cpabatbiea-
H1A GbINO AOCTATOYHO XJIOMNKA B NAaA0LUMK.
Kak yxe ormedanocb, ee MOXHO MOHU-
3uTb nogbopkoi pesuctopa R3. B npo-
uecce pblbHOW noBn A AO6UBAIOCH HYX-
HOWA YYBCTBUTENLHOCTHU, U3MEHSSA CTe-
NeHb HATAHKEHUN NECKU.

Penaxtop — A. fonrui, rpapuka — A. fonrn,
¢oro — aBropa
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€TCA BO3MOXHOCTb COXPaHATb B NAMATH U
BbIBOAUTH H& MHAUKATOP MaKCUMAaJIbHOE M
MMHUMANLHOE 3H3A4YEHUs] TEeMMEepaTyphbl
KaK 3a BeCb nepuopn HabnioaeHus, Tak u
3apUKCUPOBAHHDBIE HEQABHO.

Cxema ycTpoicTBa m3obpaxeHa Ha
puc. 1. Ero ocHoBa — MMKPOKOHTpOANEp
ATtiny15L (DD3). [latyMk TemnepaTtypbl
DS1821 (BK1) ycraHOBNEeH BHe nOMeLLe-
HUS1 M COEAVHEH C pa3beMom X1 Tpexnpo-
BOOHLIM HE3KPAHUPOBaHHLIM kabenem
nmHoid oo 10 M. 3HaveHust Temnepartypbl
BbIBOAATCS Ha TPU CEMUBNEMEHTHLIX CBE-
Topnoanbix uiamkaropa HG1, HG3 n HGS,
npudem HG1 cnyxut ana mHoukaumm
3Haka "MMHYC”, & OBa OCTaNbHbIX NOKa3bl-
BaIOT TeMneparypy B rpagycax Lienbcms.

Mpu HemcnpaBHocTM Kabens, coepm-
HAKOLWEro AariMK Temnepatypbl ¢ npubo-
POM, Ha 3TN TPU nHaukaropa 6ynyT BLiBE-
peHbl kopbl "EQD" (06pbiB NnMHMKM CBA3K
WM 3aMblKaHUe KOHTaKTOB 2 U 3 pasbema
X1) unu "E99" (3aMblkaHne KOHTaKToB 1 1
2 pasbema X1).

Csetoamon HL1 wan HL2 BrnioyaeTcs,
ecnu Temnepatypa uMeeTr TEHAEHLUMIO
COOTBETCTBEHHO K NOHMXEHWIO U K MNOBbI-
weHnio. NpuHUMN BLIACHEHNA TEHOEHLUN
OCHOBAH Ha ONpPEAENEHMW NpUpPALLEHNS
TeMnepaTtypbl 3a NOCNEeAHME ABa Yaca.
Ecnn ero abconoTHOE 3Ha4eHUe 3a 3ToT
NPOMEXYTOK BPEMEHM He MNpeBbILaeT
2 °C, oba cBetoamoaa BbikoveHs. Ecin
oHO Borblue, TO B 33BUCUMOCTH OT 3HaKa
npupaLennsa 6yaeT BKIIOYEH OAWH U3 CBe-
ToamonoB. B onepaTvBHOW nNamaTu MUK-
POKOHTPOMNNEPa COXPAHAETCA 3HauYeHue
TeMneparypbl A0 HAYaa ee U3MEHEHWs,
4TO NO3BONAET y3HATb, HANPUMepP, MUHKU-
MabLHYIO TEMMNEPATYPY 3a HOYb UNKU MAK-
CUMaUTLHYIO 33 OEeHb.

KaxabliA HOBLIA OTCHET Temnepartypbl
CPAaBHUBAETCH C MMHUMAJIBHLIM U MaKCH-

ManbHbIM 3HAYEHWSIMU, XPAHALLMMNCS B
3HEProHe3aBUCUMOI NaMSITU MUKPOKOHT-
ponnepa. Npx obHapyxeHnn HOBOrO 3KC-
TPEMABHOTO 3HA4YEHUA COAEePXUMOE CO-
OTBETCTBYIOLUMX AHEEK NAMATU KOPPEKTU-
pyercs.

JAnA KOHTPONSi 33 HaNPSXXEHWEM CEeTn
Ha Tpanchopmarope nurtaHma T1 HamoTa-
Ha obmoTka ll, HanpsxeHue Ha KOTOpOoW
paBHo 10 B npn HanpsxeHmn B cetm
220 B. lNocne BLINPAMNEHWA YaCTb HaNpsa-
XeHus 3To 0O6MOTKU NOCTYNAeT Ha BXOL,
BCTPOEHHOIO B MMKpPOKOHTposiep AL
N3mepeHHOe 3HaYeHWe BbIBOOUTCH Ha
cBeToanoaHble mHaukatopbl HG2, HG4,
HG6. Ecnn oOHO BBIWLNO 32 npegenb
165...260 B, BKAIO4AETCA U3NyYaTeNb 3BY-
ka HA1 co BCTpOEeHHbIM reHepaTopoM. Yem
CWNbHEE HapyLWeHbl MPaHuLbl, TEM 4Yalle
3BYKOBbIE NOCLIIKK, YTO NO3BONSIET afnek-
BaTHO PearvpoBaTb HA HENCNPAaBHOCTb.

BHeluHUA aKyCTUHeCKUiA LUyM BOCNpU-
HuMmaetr mukpodon BM1, a ero curHan
ycunusaeT casoenHbin OY DA1. YyBcTteu-
TENLHOCTb [aT4MKa LUYMa Pperynmpyior
nepeMeHHbIM pesuctopoMm R14. Ecnm
[ONYCTUMBIIA YPOBEHb LUYMa NpEBBILLEH,
cpabarbiBaer pene K1, Bkuouyan vMmelo-
LMIACA B NOMELLEHUM CBETWIBLHUK. ITO
NO3BONSET, HANPUMEP, BKJIIO4YNUTb OCBELLIE-
HUE XJIONKOM B IafoLLK.

KOHTaKTbl pene OCTaloTCA 3aMKHYTLIMU
npubnuautensHo 40 ¢ nocne npekpaule-
HUS Wyma. [ina 3atoro BbiBoA 6 MUKPO-
KOHTPOJJIEpa MCNOSL3YETCA NOOYEPenHo
KaK Bx0A4 u BbixoA. Ecnn BHelwHee Hanpsi-
XeHne Ha 3TOM BbIBOAE MNpeBbillaeT
1,22 B, MUKPOKOHTpONNEP NEPEBOOUT €ro
B PEXUM BbIXOA2 M YCTaHAB/MBAET 3AECH
BbLICOKMIA YPOBEHb HANPSHKEHUs1, 4TO NOA-
nepxveaer pene cpaboraswmm. NMepno-
AVHECKM BLIBOJ, HA KOPOTKOE BpeEMS nepe-
BOOMUTCA B pEXUM BX0Aa, U NMpPOBEpKa

nostopsetcs. Ecnn HanpsaxeHue Huxe
YKasaHHOro paHee, BbIBOL, OCTaeTcA "Ha
nprvemMe” 1 OCBELLEHNE BLIK/IIOYAETCS.

Ha akkymynsitopHoii 6atapee GB1 u
ceeroamonax 6enoro ueera ceBeyeHUs
EL1—EL6 peanu3oBaH UCTOYHMK aBapwii-
HOIO OCBELLIEHUSA, KOTOPbIA BIJTIOHAETCH Npw
OTCYTCTBMM HanpsikeHns B ceTu. [loka
HanpsbkeHne B CETU ecTb, OaTtapes noa3a-
paxaeTcs yepes anoa VDS u peanctop R41.

Mpu kaxaom HaxaTtum Ha kHonky SB1
BMECTO TEKYLLIETO 3HA4YEeHUs1 TEMNEPATYPbI
Ha MHAMKATOP NOOYEPEeaHO Ha HECKOMbKO
CEeKyHA, BIBOAATCA XPAHALLMECA B NAMATU
MakCumanbHble U MMHUMaJIbHbIE 3HAYe-
HuA Temnepatypbl. OHM CONPOBOXAAIOTCA
YCNOBHbBIMM KOAAMW Ha MHOMKATOpE
HanpAXeHus:

"101" — nocneaHuit MMHUMYM TEMNEe-
parypbi;

"102" — nocneaHuiti MaKCMMyM Temne-
parypbl;

"103" — MuHMManebHas Temneparypa
3a Bce spemsi paboTbl nprubopa;

"104" — maxcumarnbHan Temnepartypa
3a Bce Bpemsi paboTbl npubopa.

HanaxueaHvne ycTpoiCTBa CBOAMTCS K
BuiGopy avopa VD6, npsMoe naaexHue
HaNPsHXKEHUs1 Ha KOTOPOM (Npu HanpsiXe-
Hun 10 B Ha obmortke |l TpaHchopmarTopa
T1) pomxHo Obitb pasHo 0,44 B. 3atem
NOACTpOeYHbLIM pe3uctopoMm R20 ycrta-
HaBAMBAIOT NokasaHusa npubopa paBHLIMN
dakTUHeCKOMy HaNPSXEHWIO B CETU.

Mpnbop NomeLeH B nNacTMacCoByiO
kopobky (pUc. 2), ykpenneHHyio Ha cTeHe.
Ha ero nepegHiol0 naHenb BbiBEAEHbI
nHpukaropbl HG1—HGB, ceetognopbl
HL1, HL2 1 kHonka SB1, a Takke 3ByKOBOIA
curnanusarTop HA1. B npo3payuHoii HukHen
4acTn KOpnyca pa3MeLLleHbl CBETOAMoAbI
EL1—EL6 aBapuiAHOro OCBeLLeHUs.

Ot pegaxyun. Koabl » NCXOQHLIKA l'ekcr—1
nporpaMMel MUKDOKOHTDOAIepa 3TOr0 Npu-
Gopa umeiorcs Ha Hawem FTP-cepsepe no
aapecy <ftp://fip.radio.ru/pub/2009/01/
tu_prog.zip>.

- LA

Penaxrop — A. floarud, rpaduka — A. [onrui,
¢oro — aBsropa

MNpepnaraem yHuBepcanbHbIA NPO-
rpammarop WizardProg-77USB.

KpaTkmii nepeveHb noaaepxvBa-
EMbIX TUMOB MUKPOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepvm 28, 29, 39,
49, 50 pasHbIX NPOM3BOANTENEIA, BNEKT-
puydeckn ctupaemble 27CXXX Winbond,
Firmware/Hub; MCU ¢wvpwm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/Nornyeckue matpmupl: 16v8x,
20v8x, 22v10A. ‘

Bce mukpocxembl B kopnyce DIP
NPOrpamMMUpPYIOTCA B €OWUHOW po-
3etke ZIF-40 ARIES 6e3 npumeHeHuns
apnantepos. lNporpammarop nuTaeT-
ca oT auHun USB, He HyxeH 6nok
NUTaHKS.

Llena — 2900 py6.

www.wizardprog.com

Ten. (351) 265-46-96.
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Puc. 2

MYHKTUPHOW JIMHUKW, MOHTUPYIOT Ha He-
6onbLIOA caMoAenbHOA NeYaTHOW nnare,
pa3mepbl U GOPMY KOTOPOW onpepensioT
Hanu4mMe cBOGOAHOrO Mecta U ynobeTeo
MOHTaxa B kopnyce 6noka. Tak kak Kopryc
KOMNbIOTEPHOrO 6GnoKa NUTaHus MeETaNn-
Yeckuid, To aons 6e30nacHoi akcnnyBeTa-
LMW 3apSAHOrO YCTPOCTBa Heobxoammo
WCKJIIOYUTE BCE 3NEKTPUYECKUE CoeanHe-
HUS NEYaTHON NnaThbl C HAM.

3apsikaeMylo akkyMynstopHytlo Gara-
PEIo NOAKMIOHAINT FTMGKUMN MeaHBIMY NTPO-
BOAAMU CeveHUeM He meree 1 Mm? ¢ npy-
XWHHBIMW 3aXMMaMu Ha koHuax. Cee-
Toouon HL1, BbiBeaeHHbiiA Ha KOpnyc
YCTPOIACTBA, CUrHANU3VPYET O BKJIIOHEHUN
6noka B CeTb.

Peanctop R11 — C5-16MB vnu moGoi
APYroii MOLHOCTEI0 He MeHee 5 BT. Oc-
TansHbie pesnctopsl — MIT. Pene K1 —
aBTOMOOUNLHOE, 90.3747-10 (Hanpsxe-
Hue — 12 B, kommyTupyembiii Tok — 30 A).

OkevigHbid koHgeHcaTtop C3 — umnopr-
Hbit. BMecto KO209A MOXHO MCMONbL30-
BaTb Noboii KpeMHUeBLIA avoa, Ha obpar-
Hoe HanpsxeHue He MeHee 50 B n npamMoin
T0K0,7...1 A.

Mocne 3aBepLueHua AopaboTKn MOXHO
npoBepuTh PaboToCcnoco6HOCTL YCTPOX-
CTBa, He BKJIOYas €ro B ceTb. BpemeHHo
COeaUuHSAIIOT OTPE3KOM MOHTAXHOro npo-
BoAa BuiBOA, 12 Mukpocxembl DA1 ¢ amMuT-
TepoM TpaH3uctopa VT1, o6ecneuus
Takum obpa3om ee nutarue. OT perynu-
PYEMOr0 UCTOYHWMKA MOCTORHHOrQ ToKa
NOAAIOT Ha BbIXOAHLIE 3aXWMbI YCTPOIA-
cTBa Hanpsixenue 10...14 B n y6expaior-
CH B HANW4HUW 3aryCKaIOWMX UMMYNbCOB Ha
BbiBogax 8 n 11 mukpocxemn DA1. Moga-
Gupator peancrop R9 Takum, 4TOOH Npu
yBesi4eHun Hanpsxervs 8o 14,2 B rexe-
pauus UMNyNbCOB MNpeKpawanach.

3areM ycTaHaBnMBalOT NOPOroBoe
3HaveHue 3apsaHoro Toka. BMecTo ucros-

HUKa MOCTOAHHOrO TOKa MOAKMIOHAT K
BbLIXOAHBIM 33XWMaM YCTPOUCTBA Harpys-
Ky, COCTOSILLYIO, HanpuMep, U3 4YeTbipex-
NATY NapannenbHO COeAUHEHHBIX aBTOMO-
OWNbHBIX NaMmn HakanueaHus ¢ paGounm
HanpsbxexvweMm 12 B 1 mowHocTteio 21 Br
kaxaan. TOK yepes Takyl Harpysky npwm
HanpsxeHun 12...13 B ponxeH npeBbi-
wars ycraHasnuBaembiii nopor. noco-
BOIA BbiBOA, PEryNUPYEMOrQ0 WUCTOYHUKA
coeaunHAIoT Yepe3 aMmnepMeTp ¢ aMuTTe-
poM TpaHaucTopa VT1, npeasapuresnbHO
3aMKHYB KOHTaKTbl pene K1.1, n Hauuhaior
MNaBHO YBENWUHMBATL HanpsXeHue UCTOou-
HUKA NUTaHWUA, KOHTPONUPYS TOK MO LUKANe
aMnepMeTpa U HanuymMe ynpasnsiowmnx
UMIyNbCOB Ha BbIXoAe MUKpOcxembl DAT.
OnpepensioT, NPYU KakoM TOKE NPOUCXO-
OVT npekpaweHve reHepauuvu. lNoabop-
ko peauctopa R11 pno6viBatotcs Tpebye-
MOrO MOPOroBOro 3Ha4YeHUs ToKa.

Mocne 3aTOro yaansiotr BCe BPEMEHHbIE
COEOMHEHWSA,  OTKAIOHAIOT  MCTOYHUK
NOCTOAHHOrO TOKa v NPOBEPSAIOT paboty
YCTPOICTBa OT CETU NEepPeMeHHOro Toka.

IMpwv HanaxuBaHWK YCTPOIACTBA CNEAYBT
cobnopatb MeEPH! 3M1EKTPODE30NacHOCTU.

Bua opHOro U3 BapuaHTOB KOHCTPYK-
UM 3apROHOrO YCTPOWCTBA CO CHATOMN
KPbILLKOA KOXyxa u3o6paxeH Ha puc. 2.
Ha nepepHem nnase BuaHLI netanu, BBO-
Anmbie B 6nok nuTanus MNK.

JNUTEPATYPA

1. 3cwx B. 3apagHoe ycTpoitcTBO M3 Gnoka
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ycTpoiicTBo Ha 6a3e Gnoka nutanma NK. —
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3. AnexcanpgpoB P. Cxemorexiuka G1oKoB
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Penaxrop — J1. JI , rpacg

—J1. A
¢oro — aBTOpa

UHTEPHET-MAIA3MH "EKITS.RU”
npepnaraeT:

— Habop BbLIBOAHBLIX PE3UCTOPOB,
168 HommnanoB no 20 wr.

— Ha6bop BbIBOgHLIX KepaMMuec-
xux xoHaeHcaropos, 40...50 HOMuHa-
noB No 20 wr.

— Habop BbIBOOHLIX KEepaMMuecC-
KuXx xoHaeHcatopos NPO, 31 HomuHan
no 10 wr.

— Habop anexTponUTUHEeCKNX KOH-
AeHcatopoB, 12 HOMWHANOB, Bcero
108 wr.

— Habop 4YMnNn-pesucropos 1206,
168 HommHaNoB NO 25 wr.

— Habop 4MI-pesuctopor 0805,
169 HoMMHanoB NO 25 wWT.

— Habop U4MI-xoHOeHCaTOpPOB
0805 NPO — 36 HoMMHanoB no 15 wr. u
Habop X7R — 27 HoMvHanoB no 15 wr.

— Ha6op YMM-ceeToanoaos 0805,
4 ygerano 15 wr.

— HaGop YMI-Tpanauctopos SOT-23.

— HaGopbi TaHTanosbix YUIM-koH-
AeHcaTopoB (pa3mepsl A, B, C, D), no
10 wr.

— Habop 5 MM cynepbsapkux cee-
TOoAMOAOB, 4 LuBeTa no 15 wr.

— Habop 3 MM cBeTORMOAOB,
3 uBerano 15 wr.

— Ha6op 4UI-crabunnurpoHos, 18
HOMWHANOB No 5 wr.

— MakeTHbie naaThbi, 35 TUNoBs.

— Habop TepmoycanouHon TpyG-
xu, 10 peamepos no 140 mm.

— ConHeuHble 3/1IeMEHTDI.

SNEeKTPOHHDbIE KOHCTPYKTOPbI:

— EK-7208Y-Kit—EK-7208W-Kit —
BcTtpavBaemuin BonsTMeTp (A0 99 B) +
amnepmeTp (8o 10 A), ABYXCTPOYHbLINA
XK ovucnneid, naMepenue Toka B 06enx
nonspHocTaAx. Benas u 3eneHana nop-
cBeTku. MaeanbHoe peluerHve ans nabo-
paropHoro BIl.

— EK-2501Kit — BcrpavBaemblii
BOnLTMETP (0 99 B), ¢ TpexpaspsagHbiM
CBETOAWOAHLIM WHAMKATOPOM, Heaopo-
ras U MUHMaTIOpHas 3aMeHa CTPENoYHO-
My UHOMKATOPY.

— EK-3488Kit — "Tpu ycTpoiicTBa B
oaHoM!™, BLIGOp pexnma KoHurypaum-

OHHbIMUW fkKaMnepamu: unMdpoBoOiA am-
nepmeTp 0o 10 A, MUNNMBONBLTMETP MU
BONLTMETP. [lns Bcex KOHgUrypauui
nameperHue B 06enx nonspHOCTaX!
Tpexpa3paaHbii CBETOQNORHLIA WHAWU-
KaTop.

— SVHO001G — MwunmaTiopHbii
UM POBOIA BONLTMETP 3€/EHBIA MHAMKA-
Top. SVHOOO1R — KpacHbiiA.

— EK2596Kit — WmnynbCHbilA pery-
nMpyeMbiii ctabunusarop HanpsxeHue
0..40B,3A.

A Taoke Apyrue KOHCTPYKTOpbI M
yxe cobpaHHbie M HACTPOEHHbIE MO-
AYyNU.

Buumanme! [JocraBka no Poccum
HANoOXeHHbIM nnatexom oT 120 py6.,
npegonnaroii  4epe3d Cb6epbank oT
30 pyb6. (3anonHeHHas KBUTAHLWA BbIChi-
naeTcs Ha SNEeKTPOHHbIA aapec). ns
10p. nuL, — 6e3HaNUyHbLIM pacyer. MUHN-
ManbHbIA 3aKka3 ot 1wr.!

www.ekits.ru ekits@mail.ru

T./dakc (836) 457-06-36

425060, a/sa 41, r. 3senuroeo, Pecn.
Mapwia 9n.
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rnonaratoT Ha CTOJNE M COEAVHAIOT pasb-
€eMbl X4 1 X1. B 3TOM pEXUME MHCTPYMEHT
obrnagaer BecbMa LWMPOKUMY MCTOJHU-
TENbCKVIMY BO3MOXHOCTAMU — HHUKCUPO-
BaHHbIMKM WU PETYNUPYEMbLIMY aTakoh U
3aTyxaHueM 3ByKa, 3ByYaHVEM Twvna
raBaliCkow rurapbl, Tpenu.

Ha katogbl gyopoB VD1, VD3 ¢ nynsta
nocTtynaert HanpsikeHue 5 B v 3akpbiBaeT
vx. NoatoMy paszpsanHbii pesuctop R10
YXE HEe y4acCTByeT B pa3psake KoHaeHca-
Topa C9, a ero ¢yHKUMA nepexoguT K
peavctopy R23 (wnn R22, R24). Manu-
NyNALMIO BBINONHSIOT ABYMS KHOMKaMu —
SB4, SB5. Tymbnepom SA2 nepexnioqalor
MHCTPYMEHT U3 MOJIOXEHMA C pUKCHUpo-
BaHHbIMW aTaKOW/3aTyxaHvieM 3Byka (Kak
NoKasaHo Ha CXEME) B NOJNIOXeHWe perynu-
pyeMbIX atakv U 3atyxaHus. [Mpoueccol
$HOPMUPOBAHUA aTaKU U 3aTYXaHUA aHano-
TM4HBI ONMUCAHHLIM BbiLLE.

1<}
o R3_51 T
VD1 SB3
Kaw2a | S8t S62
14 15k <1
S| |
[} Ama- 1
|z katoza—1wg" ° D
R 100k ; (4
n3 i, -
e Waioe s
K 1
; §26 wAnumensroe X
»O K 3amyxaHue”
Puc. 2

3By4aHWe raBaiCkon rmrapnbl Bui3biBaIOT
KOPOTKMMU yaapamu nanbLamu (ykasa-
TenbHbIM U CPEAHUM) MO OAHOR U3 KHO-
nok SB4, SB5 nynera, npy 3TOM ApYruMm
nanbLEM NIEBOV PYKU HAXMMAIOT Ha KHOTKY
SB3 v ynepXuBaloT ee HaxaTol. XKecTkas
araka onpegenseTcs Manoi NOCTOAHHOW
BPEMEHW LIeNn 3apsaKu KoHaeHcaropa C9
yepe3 peanctop R20 u guop VD4, a takke
NOCTOAHHON BPEMEHW BKIIOHEHWUS OMNTPO-
Ha. [lnutenbHoe 3aTyxaHue OnpeneneHo
60/bLUIOA NOCTOAHHOW BPEMEHW Lienn pas-
pROKK KoHaeHcaTopa C9 Yepes pesvucTophbt
R26, R27 (auon VD4 npu 3TOM 3aKpbiT, Tak
KaK KHOMKY SB3 yaepXvBaloT HaXXaTon).

Mpy KPaTKOBPEMEHHOM OTMYCKaHW
kHorku SB3 c nocneayiowM Haxatuem
npousoingeT GbicTpan paspsoka KOHAEH-
caropa C9 4epes peaucrop R23 (nnu R22,
R24) w 3ByvanHue npekparutca. Takmm
NPYUEeMOM, UCMNONbL3YEMBIM NMPY UMUTaLMK
raBaviCKOM rutapbl, “rywar 3By4aulylo
CTPyHY™ nanbLem.

Mpw pabore ¢ MynsTOM ynpaeBneHus
partyuvku Haxatua B1 v B2 okasbiBaloTcs
BKJIIO4EHHLIMW NapannensHo. OgHako par-
4uk B1 ocHoBHOro 6noka He 6ypner meLiarb
pabore patuvka B2 nynbra, Tak kak mexa-
HU4ECKOE yewnue K gatuuky B1 He npu-
K/IaAbiBAIOT, @ BO3MOXHbIM HEOONbLLIVM
TOKOM 4YEPE3 HEr0 MOXHO NpeHebpeyb.

Yeunutens 34 DA2 nutaeTtca HecTabm-
NN3NPOBaHHbIM HanpsxeHveM. Mpu wme-
MosSIb30BaHWY BHELLIHErO YCUNUTENs MOLL-
HOCTW 34 BHYTPEHHAR [AOvHaMU4eckas
ronoeka BA1 oTkio4aeTca.

Ong pabothl € py4HbIM NMEPEHOCHBLIM
MySNLTOM YMPaBNEHUS MHCTPYMEHT pacro-
naralor Ha crtone wnv wraruee. lNpuH-
uvnuanbHan Cxema NepPeHOCHOro (pPy4HO-
ro) nynbra NoKasaHa Ha puc. 2.

B MyHU-TepPMEHBOKCE MOXHO UCMNOJb-
30BaTb NOCTOSRHHbIE pe3ucTopbl MIIT,
C2-23, C2-33; nepeMeHHble — “3 cepumn
CMN3-4 ww ppyrve, MvHMaTIOPHBIE.
Nopcrpoeynbiin C2 — KT4-21 unu KT4-25.
MocTosHHbie koHaeHcaTopsl C3—CS, C6,
C11 — nwobbie ¢ TKE He xyxe M1500.
Oxcupnelih C9 — vz cepumii K52 (Ha Hanps-
xenue 25 B), K53 ¢ manbiM TOKOM yTEHKN.
OcranbHbie — ManorabapuvrHbie nobtie.

KoHpeHncaTtop Hactpovikv C1 — BO3-
[LyLIHO-KEPAMUYECKMA, UMNOPTHLIIA, C Ha-
CTPOEYHBIM BWHTOM, 3NEKTPUHECKW CO-
eAnHeHHbIM € Kopnycom. KonpeHcatop
MOXHO W3rOoTOBUTbL CAMOCTOSITENLHO, B3AIB
32 OCHOBY KEPaMMHECKWI KOHOEHCaTop
cepyu KT-2 anuvHoM OKono 20 MM €M-
kocteto 100...150 nd. BryTpeHHee v He-
06X0auMyI0 HaCTb BHELLHEMD cepebpsaHo-
rO NOKPLITUA CTPaBAMBAIOT (HanpuMmep,
KWUCNOTOM), NOCIE YEro 3aroTOBKY BKNEU-
BaloT B pe3b00BYI0 BTYNKy—KOPNyC, BbiTO-
YEHHYIO U3 NaTyHU.

[detann reHepaTopoB (Bklo4as TpaH-
3UCTOPLI), BLIMOJNHRIOLLME OAUHAKOBbLIE
¢byHKuMK, cnenyet nopobpars NonapHo U3
OQHOW NapTvi ¢ BO3MOXHO Gnuzknmm
3HA4YEHMAMM NapaMeTpoB (C pasHuLLEN He
6Gonee 5 %). Bmecto KA102A noponpyTt
ovoanl 1223 ¢ mobbiMyu GykBEHHBIMU
vHgekcamu. Bmecto KN303A MoryT 6biTh
MCNONb30OBaHLI TpaHaucTopbl KMN303b6.

OntpoHb AOP124A 3ameHVMBbI moGbivn
C BpemeHeM BkiodeHus He Gonee 15 mMc.
lopAaTcs 1 caMopernbHbie, COCTaBNeHHbIE,
Hanpumep, U3 dortopeauctopos CO3-4b
n ceeroguonoe AJ1102AM wnn ppyrvix.
Mpw 3aTtom Heobxomumo obecneuuTb 3a-
wuty GOTONPUEMHUKOB OT BHELUHENR

3acBeTKu.

nonpeT v npoeog anamerpom 0,07 MM, HO
TOrOa 4YUCNno BUTKOB B 06MoTke 3—4 ans
obner4eHua HaCTpPOIKU reHepaTopoB
nydwie ysenuuuts oo 340.

Mpy HaMOTKe NPOBOA HENPEPLIBHO pac-
KNaabiBalOT OT OfHOM WEKW Kapkaca Ao
Aapyroii, nopobHo crnocoby "yHuBepcanb”.
BreiBoab! 1, 2 1 3, 4, BbiNOJIHEHHbIE 3TUM Xe
NPOBOAOM, NPOMNYCKAIOT Yepe3 NPOTUBONO-
NOXHbIE Na3bl Ha ieke Kapkaca. BoiBon 4
bUKCUPYIOT Ha KatyLike kannei knes Bd-2.

A BbINONHEHWA 3a30pa WCMosNb3YyIOT
Haxka4HbIR 6pycok cedenmnem 10x10 MM, ©
OOHOro KOHLA CTOHYEHHbIA OO AuvamMerpa
npubnuautensHo 8 MM. PeppUToBYIO YaLl-
KY MarHvTonpoBO4a, YAEPXVBAEMYIO Of-
HOW PYKOW, NPYXVUMAIOT BHYTPEHHUM KEp-
HOM K 3aKpyrneHHomy Topuy Opycka,
HAXOMALLEroca B APYro, U BpawaTensHo-
BO3BPaTHLIMY [IBUXEHUAMY MOCTENEHHO
CTauMBaloT KepH A0 06pa3oBaHus 3asopa
HEOOXOAVMON LUVPUHLI, KOHTPONUPYS €€
Y3KOI NONOCKOM ¢GONbrv Ny KOHLIOM Npo-
BOAA C HapyXHbim gvametpom 0,05 mm.
Bclio a1y onepauuio npy W3BeCTHOM HaBbi-
Ke& MOXHO BbiNonHWUTb 3a 10...15 MuH.

MNoitatbcn obecne4uTs 3a3op Mexay
YawKaMy MarHUTonNpoBOZa C MNOMOLUbLID
npoknagku Mo WX BHELLUHEA KPOMKe He
cnenyet. CrabuneHoii paboThl reHepaTop-
Horo 6noka po6utecs, ckopee BCEro, He
yBAacTcs.

Bo uabexaHue NokauvMBaHWIA KaTyLLKW
BHYTPW MarHMTONPOBOAA W CBA3aHHbLIX C
3TWUM BO3MOXHBIX CKa4KOB BbICOThI 3ByKa B
3a30p MexXly KapKacoM v KepHOM (eppu-
TOBOW YallKW Cneayer BIOXwTb MONIOCKY
nnotHoii Gymarn. CobpaHHylo KaTtyLuky
KPenaT K nnare nartyHHbiM BUHTOM M2.
depput 1500HM3 ToKONPOBOAEH, NO3TO-
MYy MarHUTOMNpOBOALI

Karywxu L1, L2 noeHTUYHLI, HAaMOTaHbI
BHaBast HAa FOTOBLIX MIACTMACCOBbIX Kap-
Kacax U rnometteHsl B 6poOHEBLIE MBrHUTO-
nposogbl B14 (onamerpom 14 MMm) u3
¢epputa 1500HM3 nnu 1500HM1. Yawwku
cobpaHbl ¢ 3azopom 0,05 MM BO BHYTPEH-
Hem kepHe. O6bmoTkw 1—2, 2—3 n 3—4
cofgepxaTr cooTBeTcTBeHHO no 40, 80 u
300 BuTkOoB npoBoga MN3B-2 0,06. No-

cnenyeT 3nekTpuye-
CKW  COEOMHUTL C
obwyM  NPOBOAOM.
Ana 3TOro nop, Kax-
OblA U3 HUX yCTaHae-
FINBAIOT NPOKSIAAKY U3
MEHOI WNW nartyH-
HOA QOonbrt C MOH-
TaXHbIM NEeNeCTKOM.

BoiBOALI KaTyLuKu
uenecoobpasHo M30-
NUPOBaTb  TOHKUMW

NXB wnu ¢roponna-
CTOBbiMMK TpyOKamw.

Kopnycbl onTpo-
HOB [OMXHb OBbiTb
coeyHeHbl ¢ 06Wmm
NPOBOAOM,  Hanpwm-
MEp, C NOMOLLLIO 6aH-
[axa wu3 XecTu wiu
NYXXeHoro NpoBoaa.

B kavectBe manu-
NYNALMOHHLIX [JIA OC-
HoBHoro 6noka s vic-
nosb30Ban roTOBbLIE
KHOMKW NKH150-1
nocne ux aopaboTku.
BepxHiolo 4acTb Kop-
nyca KHOMKW HAaAo
aKKypaTHO CHHATb ¥ HOXHULIAMU HaApe3aTb
KOHTaKTHBIA AMCK C ABYX AMAMETPanbHO
NPOTUBOMNONOXHbLIX CTOPOH TaK, YTOOLI
MexXay KOHLE@MK Haape30B OCTaNoCh Npuv-
mepHo 3 MMm. lMocne 3Toro KHoONMka npu
HaXKaTUM yXX€e He A0IKHA "LernkaTs”. 3arem,
CNpsAMNASs  BbiNyKJIOCTb  AWMCKA  MIIOC-
KorybL,amu ¢ yakumm rybkamu, AoGMBaloTCA
YMEHbLLEHVS yeunusi cpabarbiBaHna KHOM-
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HAByX1HTEpBanbHOE pere BpemeH!

Muorne cenbckne Xurenm, n gaxe HeKOTOPpbie ropoackmne, XuBY-
wue B 4aCTHOM CEKTOpE, 3aHUMalOTCA KOMMEDPYEeCKUM BbIpalynBa-
HMEeM NTuuybl Ha AomalHeM noasopbse. CoBpeMeHHass MUHN-NTHLe-
depmMa — 370 yxe He NPOCTO "KyPATHUK ", 3 MEXaHW3UPOBAHHOE Nnpo-
M3BOACTBO, OCHALEHHOE aBTOMAaTHKON M ONTUMN3NPOBAaHHOE C KO-
HoMuyecko# To4ku spenns. Ha nogobHos ¢pepme moryr HaWTu npm-

MeHeHne MHorme papunomoburensckne paspaboTim,

TakK Kax

Heobxogumoe obopyaoBanue nmbO OTCYTCTBYET Ha pbiHKe, nnbo

CIIMLLIKOM [OpPOro.

pennaraemMoe pene BpeMEHW pa3pa-

6otaHO pns aBTOMaTu4eckoro yri-
paBneHust OCBELLEHWEM AOMAaLLHel NTu-
uedepmbl, 4TO HEOBX0AMMO ANst KOpMe-
HWS Kyp B HO4YHOe Bpems. OnTumanbHbiM
CHWUTAETCA PEXUM, MNPU KOTOPOM Mochne
ABYX—U4EThIPEX HACOB CHa KYp B TEMHOTE
WX KOPMAT NPy BKIIOYEHHOM Ha nosnyaca-
4ac OCBELLEHWUU, U 3TOT LUK NOBTOPSET-
CA B Te4EeHWE BCEe HOuU. YKasaHHbie

SA1

VHTEpBanbl AOMKHL HE3ABUCUMO KOPPEK-
TMPOBaTLCA B 3aBUCUMOCTW OT Bo3pacTta
NTULY U N0 MEPE HAKONNEHWUA ONbITA.
Paree MpOMBILLNIEHHOCTL BbiNycKana
3MEeKTPOMEXAHWHECKWE Hacbl, NO3BOJIAB-
lWve C MOMOLLBIO MEPEMbIYEK 3a4aBaTtb
Heobxopumble umknbl. Ho cerogHs ato
PEeoKOCTb., 3NEKTPOHHBLIE Yachl MPOMbILL-
neHHoro warotoeneHus, obnagaowme
TakuMWn BO3MOXHOCTIMK, NpUobpecTu He

T __ KBuiB. 14 DD1, DD2
VD2-VD5 R7 R8
Ko ap | ebe 16003, DD4 R
~220B FUT | I — S
?_-"2“ th ol x % VDG C4
T 2ok KC191A To,oa MK
KBbiB. 7 DD3.1
An'a%;sm /]R3 |, DDt, 002 c3 o
R2 7151k Bbi. 8 T01 MK 1 CP|CT2
/;4 R DD3, DD4 CN
——@——|\\ 7
DD1 K176VE5 R 8 il
L2 10(cT| 9 (L
3 DD3.2
DD2 K561KT3 cPlcT2
DD3 K561ME10 CN
18] & 8 ]f
DD4
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cnl10] 1 2
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R
VD7 KJJ503A
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318HUNSA BOCTNTAHNS U
HOro obpasosaHunsg aeTen

obpasosaHus PO.

A
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yA3NoCh, NPULLNOCH AeNaTb HYXHOoe YCT-
POWCTBO CAMOCTONATENBLHO.
OnvicbiBaeMOe HUXE 3MEKTPOHHOE pe-
Jie BpeMEHW NO3BONSET HE3ABUCWMO U B
LUMPOKUX Npeaenax 3anaeaTb ANUTENb-

HOCTb [ABYX CNEAyIoWMX OOAMH 33 IDYrUM

WHTEPBANOB BPEMEHU W MNOBTOPATL WX
umknnyeckn. OHO NOCTPoOeHO U3 pacnpo-
CTpaHeHHbIX AeTanei v npenenbHo Npo-
CTO0 B 3Kkcnnyarauun. [loctaTtoyHo nop-
K/IIOYUTb  KOHTaKThi  VICTNOAHUTESNLHOMO
pene napannenbHO BLIKIOYATENIO OCBe-
LeHVs, BCTaBUTb BUNKY NUTaHWA B po3eT-
Ky cetn 220 B v BkmouwTs Npubop. MNpo-

AONKUTENIbHOCTb BKJTIOHYEHHOINO W Bbi- -

KJIIOHEHHOr0 COCTOAHUA OCBEWEHUA yCTa-
HaBAMBAIOT NEPEMEHHBIMY PE3UCTOPAMU,
PYYK¥ KOTOPbLIX BLIBEAEHL! HA MNEPeaHIoIn
naHens npubopa n cHabxeHb LIKaamMu,
nporpagyupoBaHHbiMY B €OWMHWLIAX BpE-
MeHW. Npy ykasaHHbIX B CXeMe HOMWHA-
Nax BpemMsA3apaloumx 3/1EMEeHTOB MOXHO
yCTaHaBnuBaThb BbloepXku oT 30 MUH #o
5 qac. MakcumanbHan KOMMyTUpyemas
MouwHocTL — 1300 BT

Cxema pene BpeMeHw nokasaHa Ha
puc. 1.Tlocne BKIIO4YEHUA NMUTAHUSA Noso-
XUTENbHbIA UMNYNbC, CHOPMUPOBAHHDLINA
uensto R3C3, noctynaer Ha Bxoobl Ha-
HanbHOW YCTAaHOBKW BCEX MUKPOCXEM,
NpyBOAA WX B UCXOQHOE cocTosHwe. Ha-
4uHaeT paboTaTb TaKkTOBbLIA reHepaTop
mMukpocxemMn DD1 K176UE5. Ho noka
cyeTyMkamMu Mukpocxem DD1 n DD3 He
6yneT OTCHMTAHO ONpPemENEeHHOe HUCHO
UMNyYNbCOB, YPOBeHb Ha BbIXOAE O (BbIBO-
ne 3) cuetuvka DD4 GymeT ocraBatbes
BbICOKVM, @ Ha Bbixofie 1 (BbiBoae 2) —
HU3KuM. lNockoneky 3TH BbIXOAbLI coeau-
HEHb! C YNpaBnsiowuMAU BXOAaMY KNIOYEH
MuKpocxembl DD2, BO BpeMsA3afalouyto
Lienb TAKTOBOrO reHeparopa MUKPOCXEMbI
DD1 6yner Bxuo4eH nepeMeHHbili peau-
crop RS, BBepeHHOE CONpPOTUBNEHWE
KOTOPOro W ONpPEAENUT ANUTENLHOCTbL
NepBOro UHTEPBana BPEMEHWN.

MNocne orcueta 8388608 TakTOBbLIX
VIMMNYyJIbCOB (3TO npousBefeHue Koaghu-
LMEHTOB rnepecqeTa CHETYMKOB MUKPO-
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MonoxeHuwe repkoHa BLIGPaAHO Takum,
4YTO NPU HENOABWXHOM MarHute 4 ero
KOHTaKTbl Pa3OMKHYTbl W 3aMbiKalOTCA B
TakT konebaHwsm marnura. "Opebear”
KOHTaKTOB FEepPKOHAa NoAABNRET CaM MVIK-
pokanbkynatop. Ecnu npumenuts ans
COEOVHEHUSA rEPKOHa C MUKPOKANbKYNSA-
TOPOM  HETbIPEXKOHTAKTHbLI Pa3beM,
YCTAaHOBUB B HEM TMEPEMbINKY MexXAay
OBYMSi KOHTaKTaMmu, TO MNpU OTKIIIOHEHUU
[aTtivKa OT MUKPOKANbKYNATOPa MOXHO
aBTOMATU4ECKK OTKIIIOHATb U ONWCAHHDINA
BbiLLE Y3€n NpeaoTBpalieHuss aBToMaTn-
YECKOro BbIKJTIIOHEHUSA MO BPEMEHW.

Tpybka 1 waroTtoBneHa w3 naTyHHOMN
HUKENWPOBAHHOM CeKUuuW Teneckonuyec-
KO aHTeHHbl. Ee BHellHWli guaMeTp Ha
0,5...1 MM MEHBLLE BHYTPEHHENO AUAMET-
pa KoNbLEBbIX MarHUTOB, U3B/IE4YEHHBIX U3
CTapoii repkOHOBOW KnaBuartypbl. U3 Hee
XE B3AT U CaM MEPKOH.

J[aTumK LaroB HOCAT B KApMaHe Unv Ha
nosice Tak, 4Tobul ock TPybkn Bcerna pac-
nonaranaCb BepTUKaNbHO, a MOABWIKHBLINA
MarHuT coBepLuan konebaHmne Npy KaxaoM
ware. Mo OKoHYaHUK NPOryNKU UM TPEeHn-
POBKM 4aT4YUK OTCOEAUHRAIOT OT MUKDOKasib-
KYNIATOPA U BbIKNIOHAI0T NOCNEeAHWIA. LLiaro-

mep paboTtocnocobex v 6e3 AONONHUTENb-
HOMo y3na, HO MPOAOIXUTENEHOCTE Nepe-
PLIBOB B ABUXEHUN B STOM CIY4a€E HE AOMK-
Ha MpeBbILLATL BpEMEHV aBTOMaru4eCcKoro
BbIKJTIOHEHUA MUKPOKaTLKYNIATOPA.

B sakmoveHve — o cnocobax noa-
KJIIOYEHUA AATYNKOB K MUKPOKASBKYNATO-
PY, MMKPOCXEMa KOTOPOro O4EHb HYBCTBU-
TenbHa K HABOAKAM Vi CTATUHECKOMY 311EK-
Tpu4ecTBy. [ins YMEeHbLLIEHUA pycKa KOH-
TakThl JATYMKOB CNeAyeT Noakoyats K
KOHTaKTam KHOMOK MWUKPOKasbLKYNIATOPa
Yepes 3aLUTHLIE PE3UCTOPEI HOMUHANOM
10...300 kOm (B 3aBMCUMMOCTU OT TUNa
MUKPOKAnNbKynaTopa) U pacnonararb 3t
PE3UCTOPbI BHYTPY HETO.

HY1o6bl MONHOCTBIO UCKIIOHUTL PUCK,
MOXHO OpraHu3oBatb 6ecnpoBOAHYIO
CBS3b OAT4YMKA C MUKDPOKANBKYIATOPOM B
WK pvwanaszoHe. [lna 3T0r0 K KOHTakTam
HY>XXHOI KHOMKkY (Hanpumep, "=") npvnau-
gawor UK doTopmop B NONApHOCTU, NP
KOTOPOI UMEIOLLIEECA MEXIY KOHTaKTaMu
KHOMKW HanpsXeHwe [NA CBeToavopa
obparHoe. MNpy npaBUNBEHOM MNOAKNIOHE-
HWM MUKPOKANBKYNATOP COXpaHuT paboTto-
cnocoBHOCTL, NMPY HENPaBUNBLHOM — HE
CTaHET pearnpoBaTth Ha HaXaTus KHOMOK.

doroavon pacrnonaraloT BHYTPYU MUK-
poKanbKynsaTopa, NPOCBEP/VIB OTBEPCTUE
HaNpPOTUB CBETOYYBCTBUTEJIbBHOrO OKHAa
¢oropmopa. XenatenbHo, 4TOGb OH 6bin
B 4€PHOM HEMpPO3PaiyHOM ANs BUOUMOro
CcBeTa Kopnyce. 3TO 3aVTUT OT JIOXKHbIX
cpabarbiBainii. Koprnych HEKOTOPBIX MUK-
POKanbKynsaTopoB npo3paynbl ana UK
nyyeii, B 3TOM cy4yae OTBEPCTUE HE Tpe-
6yercs.

MNepenatyvkoM CnyxuT pPacronOXeH-
HBIA HA HEKOTOPOM PAacCTOAHUK OT MUWK-
pokanbkynsaTopa, Hanpotve ¢oToamoaa,
nanydaiowwin pyon MK pwanasoHa. Ero
BK/IIO4AIOT B LIEMb, UMMYJLChi TOK2 B KOTO-
poii HeoGxoamMMO NoacHMTHIBaTL. MUKpO-
KaSbKYJIATOP NMpu 3TOM COXPaHAEeT Mon-
HYI0O @BTOHOMHOCTbL ¥ CnocoOHOCTb Bbi-
MOJSIHATL CBOW OCHOBHbIE (PYHKLIMN.

NHTEepdEernc Mexay MUKPOKaNBKYIIATO-
pOM K JaTYUKOM MOXeT ObiTb ¥ MarHUT-
HbiM. [nA 3TOro NOAKIIOHEHHbIW Nnaparn-
NENBLHO KHOMKE FepKoH Pa3MEeLLaloT BHYT-
pyY MUKpOKasbKynsTopa. Ha Hero Bospeit-
CTBYIOT MarHWUTHbIM TMOJIEM BHELLHErO
3NEKTPOMArHUTa winu NOABMKXHOIO NMNOCTO-
AHHOrO MarHuTa.

Penaxrop — A. Honruii, rpagpyka — A. Jonrwi

Tanmep pnsa 3yOHOM LLETKU

A. OBHOBUXMUH, r. MpxyTck

aK W3BECTHO, U151 AOCTUXEHUR ONTU-

mansHoro neve6Ho-npogunakTuye-
cKoro agdexrTa MUHUMabHasR NPOAOIXV-
TEeNbHOCTL YNCTKWN 3y6OB JOMXHA COCTaB-
NIATb OKOJIO ABYX MWHYT (ABa-Tpu pasa B
[eHb). Ho MHOrvie nenaloT 3To Heperynsp-
HO, W PEAKO KTO BbiAEPXUBAET MUHVMANb-
HO Heobxoauwmoe Bpems. O6biMHO 06b-
SICHAETCA 3TO NEHOCTLIO XxapakTepa,
OTCYTCTBMEM B BAHHOM KOMHAaTe 4acoB, a
6€3 HUX NPY MOHOTOHHOM CKYYHOM 3aHsi-
™MW (4ncTKe 3yOOB) BpeMs TeYET CyGbek-

K BuiB. 14 DD1, BbiB. 16 DD2, DD3 ~—

TMBHO MepaneHHo. CrnieumanbHo NPUHO-
CUTb W KaXAblA pa3 YHOCUTDb YacCbl, A eLue
yCTaHaBvBaTh WX B pEXWM Talmepa
HeynobHo, Tpebyer [ONONHUTENLHOrO
BPEMEHU, KOTOPOro U TaK NOCTORHHO HEe
XBaTaer.

MNpepnaraemMbiA Tailmep nomoraer
NnpUyYuTL nonb3oBaTener, 0co6GeHHO
beTeit, K peKOMeHYyeMOM NPOACIXVUTENb-
HOCTW 4YUCTKN 3y6OB U paBHOMEPHOro
pacnpepeneHus BpeMeHW ANs Kaxaoro
y4acTka nonocTtu pra.

A
=

Mpv BbiHUMaHWMW 3yGHON LLETKKM w3
UWIMHOPUYECKOro OTBEPCTUA  CTOMKMH
(nepxarens) BKIIOHAIOTCA TanMep W
1abno, COCTORALLEE UX HETLIPEX CBETOANO-
0B, NOo4YEpeaHoe U 3axuratve otobpa-
XaAeT YETbIPE NOJNYMUHYTHbIX BPEMEHHbIX
mHTEpBana. Ycno ceetoavonos BuibpaHo
NCXOAR V3 YacTel (CTOPOH) NONOCTH pra:
BepxHUE (NeBas U Nnpaeas), a Takke HUX-
Hue (nesas v npasas). [0 OKoH4YaHWK Kax-
[0ro MONyMUHYTHOTO VHTEpPBAasna 3BY4UT
KOpPOTKMiA (OKono 1 C) 3BYKOBOW CurHasn.
Mo 3aeepLueHUn paGoTh TaiMepa Tabno
racHeT U YCTPOMCTBO MepexoauT B 3Hep-
roceperaioLmin pexuMm, naxe ecnu 3y6-
Has LWEeTKa He YCTaHOBNeHa Ha MecTO Unu
yCTaHOBNeHa HenpaewunbHO. [ocne ee
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YCTaHOBKU HA MECTO NUTAIOLLEE HaNPAXe-
HUe OTKJII0YaeTCs.

Cxema ycTpovicTsa nokasaHa Ha puc. 1.
TepkoH SF1 pa3mettieH B CTOMKe, a K 3yGHOM
weTke kpenat marHut. MNpy BbIHUMaHWUK
LLETKM U3 CTOMKU KOHTaKTht repkoHa SF1
YyCTaHaBNMBAIOTCA B MONOXEHWNE, MOKa3aH-
HOE Ha CXEME, U Ha YCTPOMCTBO NOCTynaeT
nuTaiowee HanpsbkeHve. HauvHaetcs 3a-
psiaka koHpgeHcatopa C2 qepes peauctop

1 'u, cobpaHHoro Ha “MuraioLlem™ cBeTo-
ovoge HL1 v peauctope R2. PaGoTaeT oH
B 3KOHOMMYHOM DPEXUME, WU CBE4YEHuEe
ceeToguona HL1 ManosameTHo. Koroa oH
CBETUT, Ha peaucTtope R2 byaeT Hanpsxe-
HUEe, COOTBETCTBYIOLLEE BBEICOKOMY NOrvi-
YEeCKOMY YpOBHIO, KOrAa NnoraweH — Hus-
KOMy. MMnynbcbl reHeparopa nocTynatot
Ha CYETHLIV BXOL OENVMTENsl 4acTOThl Ha
wecTHaaUaTe, CO6paHHOro Ha ABOUHHOM
cyetumke DD2.1. Ha cueTt-
yuke DD2.2 cobpaH nenm-

Tenb 4YaCTOThHl Ha OBa, No3-
TOMY O6wmin koadpduum-
€HT peneHun 4acToTbl re-
HepaTopa cocTaBuT 32 nHa
BX04, cyetumka-gewundpa-
Topa DD3 noctynaiot vm-
nynbCbl C NEPUOAOM Crie-
gosaHus okono 0,5 MuH.
Mo ucreveHumn npmumep-
HO 0,5 MWH nocne BKOYe-
HUA TaliMepa Ha BXOA, CHeT-
Yyuka-gewundpatopa DD3

noCTYNUT NEPBbIA UMMNYNLC

C BbIxOpa cyetymka DD2.2.
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CeeToanog HL5 noracHer,
n cTaHeT cBeTuTb HL4,
MHOMUMPYSA BTOPOIA Bpe-
MeHHOW wuHTepsan. Cne-
OYIOLMIA UMNYNBEC C BbLIXO-
na cyetymka DD2.2 "Bkmio-
4ynt” ceetogmopn HL3 n
"BbikAIOYMT” HL4. [epe-
KJIIOYEHNE CBETOAMOLOB
COMpPOBOXAAETCA KOPOT-
KUM 3BYKOBbIM CUrHA/IOM,
MPU3LIBAIOLIMM MEPENTU K
HYUCTKE O4YepenHoro y4yacTt-

o—{—»KSF1

Puc. 2

R3, u Ha Bx0AbI R OBOWHHBLIX CHETYMKOB
DD2.1, DD2.2 n cuetymnka-gelumdparopa
DD3 noCTynuT BbICOKUIA NOMMHECKUA ypo-
BEHb, KOTOPLIA YCTAHOBUT UX B HyNEBoe
cocTosiHue. Ha Boixoae O (BbiBoA, 3) CHETUM-
ka-pewmdparopa DD3 npucyTcTByeT Ha-
MPSIXEHUE BBICOKOIO YPOBHA U CBETOAMOA,
HLS HaumHaeT CBeTUTD.

HUskumiA noryeckunii ypoeeHb € BbIXoda
2° (BbiBOA, 11) DD2.2 NOCTYNUT Ha BXOAI
anemenTta DD1.1, koTOpbIA paboTaeT Kak
uHBepTOp. BicokuiA ypoBEHL C €ro Bbixoaa
rnoctynaet Ha Bxog anemeHTa DD1.2 un
3anyckaeT opHoBUBpaTop, cobpaHHbiil Ha
anemeHtax DD1.2, DD1.3. JnuTensHOCTb
$OpPMUPYEMOrO UMMYNbCa ONpeaenseTcs
conpoTueneHnem pesunctopa R4 n em-
KOCTHIO koHAeHcaTopa C3: T = 0,69R4C3 n
coctasnaetr okono 1cC. 3TOT MMNynbC
NOCTYNaeT Ha 3arBop TpaHaucTopa VT1, a
Ha akycTvqeckuin curHanmsatop HA1 co
BCTPOEHHbIM FEHEepaTopoM — nuTaloLee
HanpspkeHue. 3BY4UT KOPOTKMIA TOHaNbHbIA
CUrHas, OrMoBELWAIoLMIA O Havale oTcHeTa
nepBOro BPEMEHHOIO UHTEpBana.

HanpsixeHue BbICOKOro ypoOBHA C
BbIXOga noruyeckoro anemedHta DD1.4
FABNAETCH NUTAIOLLMM /18 reHepaTopa UM-
nMynbCOB C HacCTOTOW CneaoBaHWUS OKONO

ka nonoctu pta. MNpu no-
CTYMneHun nocnegHero, 4YeTeBepToro,
UMMynbCa BCe CBETOAMOObI NOracHyT, Ha
Bbixoae 4 (BbiBoAa,10) cyeTumka-gewmdpa-
Topa DD3 nosenTCH Hanps»eHue BbICOKO-
ro YpOBHSl, KOTOpOE 3anpetut paboTy
cuetyuka DD2.2, Ha BbixOZe aneMeHTa
DD1.4 ycTaHOBUTCS HU3KUI YPOBEHbL U
reHepatop paboTatb He 6yZeT. YCTpOoiiCT-
BO nepergetr B 3Heprocbeperaowmii
PEXUM.

MNocne ycTaHOBKM 3YyOHOM WETKN Ha
MECTO KOHTaKTh repkoHa SF1 nog peiict-
BMEM MarHuTa NepexKoyaloTCs, Hanps-
XEHWUE MUTaHUA OTKIIIOYAETCHA U BCE KOH-
[eHCcaTopbl pPaspsXaloTCA HYepe3 pesu-
ctop R1, nogrotaenueas yCTpOWCTBO K
nocnenyoweMy (paxe HesamMeanUTenb-
HOMY) BKJTIIOHEHUIO.

YepTex neyaTtHOW nnartbl, HA KOTOPOW
yCTaHOBREHO 6ONbLUMHCTBO AeTanei, no-
Ka3aH Ha puc. 2. OHa U3roToBNeHa w3
OOHOCTOPOHHE (PONLIMPOBAHHOTO CTEK-
nortekctonuta tonwmHom 1...1,5 mm. le-
pen yCTaHOBKOM MMKPOCXEM MOHTUPYIOT
MPOBONIOYHLIE MEPEMBIHKY AUNaMETPOM
0,25...0,5 mm.

MpUMeHEeHbI NOCTOAHHBIE PE3UCTOPbI
MIT, C2-23, C2-33, okcuaHble KoHAeHca-
TOpbl UMMOPTHBLIE, oCTanbHble — K10-17,
KM-6. NMoMMMO yKa3aHHOLO Ha CXeMe MOX-

HO MPUMEHUTb "MUralwmin® CBETOaMOL,
ARL-3014URD-B, npu 3TOM HOMUHAN pesau-
ctopa R2 gonxeH 6biTb He MeHee 27 KOM.
Mockonkbky YacToTa reHeparTopa yBenuuuT-
cs, Bxoa CP cuyetymka DD3 u Bxoapl noru-
Yyeckoro anemeHTa DD1.1 Heo6xooumo co-
€OVHNTE He C BbIxoaoM 2°, a ¢ Bbixoaom 2’
(ebiBOL, 12) cuetunka DD2.2. CeeTtoomo-
Abl TTL-500G3VC-2 MOXHO 3aMeHUTb Ha
aHanoruyHble rMOBLIWEHHOW APKOCTH
cBevyeHun, Hanpumep, ARL-5213UGC,
OSBG5111A-VW. TpaHauctop KMN501A
3aMeHuM Ha npubopbl cepuin KMN501,
KMs04, KMN505 ¢ niobsiMn GyKBEHHBIMU
VHOEKCaMun, akyCTU4ECKUI cUrHanuaarop
TR-1205y — Ha HMB-06. Batapen GB1 —
3R12 unu TpK coeauHEHHLIX Nocnenosa-
TeNbHO ranbBaHUYECKUX INEMEHTa TUNOo-
pa3mepa AA nnn AAA.

Mnaty ycTaHaBnMBaOT BEPTUKANLHO B
MPAMOYIOAbHOM MNAcTMacCoOBOM KOpMy-
Ce NoAxoAswmrx pa3mepoB Takum obpa-
30M, 4TO6bI cBETOAMOALI HL2—HL5 0bpa-
30Banu BEpTUKanbHLIA CTONG, AR HVX B
KOpMNyCe AEenalT OTBEPCTUS COOTBET-
CTBYIOLIEro pasmepa. 3T CBeTOAMOMbI,
KaK M aKkyCTU4eCKuid curHanuzatop HA1,
MOXHO YCTaHOBUTL Ha rnepejaHei naHenm,
CoeavHMB C NNaTon rmbkMM U3oRUPo-
BaHHbIMKM nMpoeogamu. B aTtoMm cnydvae
nnary MOXHO pasMecTuTb B No6oM MecTe
kopnyca. J11n yCTOAYMBOCTU K €ro HYXKHER
4acTU MOXHO NMPUKNEUTb pPaCLUMPEHHOE
OCHOBaHMe.

Jna ycTaHoBKM 3yGHOIA LUETKM B KOPYC
NPUMEHeHa LNMHApUYECKas runb3sa ava-
MeTpom 13... 20 MM. Ee MOXHO CKJIEUTL U3
HECKONbKMX Croes Bymaru, a oJin 3amTsl
OT Bnarv noKpbITe CNOEM 3MOKCUOHOro
Knes. [ina runkb3bl B BEpXHEH YacTuv Kopny-
ca fenaioT OTBEPCTUE COOTBETCTBYIOLLEroO
onametpa. MNMoCToAHHLIA MarHUT UMAMHA-
prHecKon GopMEl KPENAT Ha KOHLE pYHYKU
3yOHOM WETKA C MOMOLUBIO 3N1aCTUHHOM
MBX TpyOKK, a repkoH — B HUXHEM HYacTun
b3kl TaKMM 0BpasoMm, 4ToObl Npu ycTa-
HOBKE 3yOHOI4 LLETKW C MArHUTOM €ro KOH-
TakThl NEPEKMIOHANNCD.

YCTpOICTBO HanaxusaHa He Tpebyer.
Mpw HEOBXOAMMOCTHN YaCTOTY reHeparopa
MOXHO U3MeHUTb B HebonbLIMX Npenenax
nogbopkoii peanctopa R2 (10...62 kOMm).
HpkocTb cBeyeHus ceBeTtoguogos HL2—
HL5 namensiot nopbopkom peauctopa R5
(2,2...10 kOm).

Mocne npoeepkn paboToCnoCoGHOCTH
Y HanNaxXmBaHuA nMnary u getanm, Kpome
CBETOAVOAOB, XenaTenbHO MNOKPbITb He-
CKONbKUMU CHOSIMM BNaro3aumrHoro na-
Ka, nockonbky ycTponcTteo Gyper 3kc-
MnyaTMpOBaTLCA B MOMELUEHUM C NOBbI-
WeEeHHON BNaxHoOCTLD. PaboTtocnocob-
HOCTb YCTPOIACTBa COXPaHAETCH NMpW CHU-
KEHUUN NUTaIoLero HanpsxeHun go 3,2 B.
OCHOBHOI4 HEAOCTATOK YCTPOWCTBA —
HEBLICOKAA TOYHOCTL OTCYETA BPEMEHHbIX
WHTEPBANOR, HO 3TO OMNPaBALIBAETCA NPO-
CTOTOM CXEMBb!.

Penaxrop — H. Heyaesa, rpagvka — H. Hevaesa
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UHaukaTop npucyTcTBus

B. MAPKOB, c. H. MaprbiHosuyy lNMonraBsckoii 06n., Ykpanua

BapMaHTbl WUCMNONb30BaHNA YCTPOWCT-
Ba, HA3BaHHOIO WHOMKATOPOM MNpu-
cytcteun (UN), Becbma pasHOOBpa3Hb:
3TO U CUrHANM3aLUs NPUCYTCTBUNA HYENO0-
BEKa UNWN KPYMHOIO XNUBOTHOMO B KOHTPO-
NNpYyeMOK 30HE, ¥ OXpaHa MeTannmyec-
KUX OGBEKTOB, U BPEMEHHOE BKJIIOYEHUEe
OCBELLIEHUA HA NECTHUYHOW NNowaaKe
npy noaxoae K geepu... Bce sasucur ot
daHTasMM KOHCTPYKTOpa M XWU3HEHHOMN
HeobxogmmocTu. MNpepnaraemeiit npubop
He coaepxut peduUMTHLIX pOeranei,
HanaxmnBaeTCcsn C MOMOLLLIO aBOMETPA Ui
UMppPOBOro MynsTUMETPA U 3KOHOMUYEH,
4TO MO3BONNET UCMONbL30BaTh 1IN €ro
nuTaHus 6atapen 06bIHHLIX raibBaHN4HeC-
KUX 3NEMEHTOB UNU manorabapuTHLIX
aKKyMynsiTOpoB.

NnaukaTop NpucyTCTBUSA, CXEMA KOTO-
poro nokasaHa Ha pwic. 1, cocTouT u3
reHepaTtopa BY kone6Ganmii Ha TpaHsucTo-
pe VT1 co ctabun1MsatopoM nuUTaioLero
HanpsxxeHnun DA1, noporoBoro ycTponcT-
Ba Ha TpaHauctope VT2 u ycunutens
MOCTOAHHOIO TOKa (TpaH3ucTopbl VT3,

BEILUEHUW Hanps>XeHUem 3aTBOP—MUCTOK
ONPEAEREHHOro Nopora.

Moka TpaHaucTopbl VI3 1 VT4 3aKpbiThl,
UM HaxopWTCH B LEXYPHOM pEXVME C
MUHUMANEHBIM NOTpe6neHveM aHeprum.
KonebateneHulit koHTYp L1C1 cBsizaH C
3aTBOPOM TpaHaucTtopa VT1 uyepes em-
KOCTb MEXAY BHYTDEHHUM W BHELLIHWUM Npo-
BOAHMKaMM OTpe3Ka KOaKCUabHOro kabe-
na PK50-1,5-11, BeinonHsiowero ponb
anTeHHst WA1. Mpu npubnuxenun ye-
floBEeKa K aHTEHHE MpPOUCXOOMUT OTTOK
BbICOKOYACTOTHOM 3HEPrMn M3 KOHTYpa,
KO3 ULMEHT NONOXUTENEHOW 0BpaTHOMN
CBSI3U B reHepaTtope CTaHOBUTCH HUXE
KPUTUHECKOrO U KoneGaHus CpbIBaOTCS.
Kak TonbKko HanpsbxeHWe Ha KoHaeHcaTope
C7 ymeHbLIZeTCR [0 3HAYEHUS HAXE Mopo-
roBoro, TpaHsuctop VT2 3akpbiBaetcs, a
VT3 1 VT4 0TKpLIBaIOTCH W NOAKNMOYEHHOE K
Bbixogy UM mncrnonHutensHoE yCTpOMCTBO
COEAMHAETCA C UCTOMHUKOM MUTaHUS.

CxeMbl Tpex BO3MOXHbLIX BapUaHTOB
MCNONHUTENLHOMO YCTpOWCTBa M306pa-
XeHbl Ha puc. 2. 9To ceBeToAMOA (a), 3BY-

VT4). TeHepatop cobpaH Mo CXeMe KOBOW CUrHanMsatop co BCTPOEHHLIM re-
"MHOYKTUBHOW TPEXTOHKM", OTAMHaloWeR-  HepaTopoMm (6) unm pene (B). KoHTakTamu
DAT 7805 +6..98
4 «sTUH + c6
J_ c3 * C4 ——68 Mk x
0,01 MK T19<06MI§ ) x168
Y WA1 VT4
c2* 12 KT3s1r
| (_Hj VT1 K303 Bbixon
| €5 150 vD2 gk
5 R1 >
220k
c1 R2
U T 12 2x B
C O6uumit
Puc. 1
o K xonn K xonn. Kxonn
€A OT TPAAWLIMOHHOIA TeMm, 4TO B Lienn 06- VT4 VT4
PaTHO CBA3W NPEefyCMOTPEH NOACTPOEN - R7* R7*
o /| 560 /11,8«
HbilA peanctop R2. B BepxHeM no cxeme
nonoxeHWW aeuxKa peauctopa R2 obpar-
Han CBA3b MakCUManbHa, B HUXHEM — /;4 L oot
HL1 1
OTCYTCTBYeT. 3710 noseonset nogobparb ér LesBHD 1Sl gs120ss
©ee TakoW, 4TO reHepaTop byaeT HaxooUTb-
CA Ha nopore BO36yxaeHVs uny cpbiBa o6y, o6y, 06y
konebGaHni.
a) 6) B)
C nctoka TpaHaucTopa VT1 uepes koH- Puc. 2
neHcatop C5 BbiCOKOYaCTOTHOE Hanpsixe- -
HWE MOCTYNaeT Ha BbINPSMUTENL C YOBOEHU- WA1 pene MOXHO BKIOYaTb He
eM HanpsxeHna Ha puopax VD1 mn VD2, Kak TONLKO OCBELLEHUE B rnoMe-
TOMNLKO BLINPAMAEHHOE HaNPSXXEHEe Ha KOH- K C2 WEeHUN, HO M MOLHBbIN
neHcarope C7 NpeBbICUT NOPOr OTKPbIBaHUA cer pPEBYH.
TpaHsucTopa VT2(2,5...3,0 B), oH oTkpoerT- Mpy ncnonbsosaHvm UN
cs, a TpaHsucTopbl VT3 1 VT4 3akpoioTcs. K L1CT B KayecTBe  OXpaHHOro
Bnaropaps npumeHeHuio B kavectse VT2 Puc. 3 YCTpO#CTBa aHTeHHoir WAT1
nc.

NoJIEBOro TPaH3UCTOpa C U30NUPOBaHHBIM
3arsopom ero 6onbiloe BXOAHOE COnpo-
TVB/IEHUE He HarpyxaeT rereparop BY u He
wyHTHpYyeT KoHTYp L1C1. Kpome Toro, nns
HEro xapakTepeH pes3Kuil nepexog M3
3aKpLITOro COCTORAHUA B OTKPLITOE NPW Npe-

MOXET Cny»m1Tb CaM Oxpa-
HAEMbIA OOBbEKT, €CNM OH METANANYECKIIA,
Hanpumep celid. Ero cnegyet noakmoumuts
K TOYKE CoeanHeHun KoHaeHcaTopos C2 n
C8 (mononHUTeNLHOro), Kak nokasaHo Ha
puc. 3. OxpaHsieMblii OGbeKT [onxeH

6biTb M30AMPOBaH OT 3eMnu (rona) u
coefvHeH ¢ UM No BOSMOXHOCTW KOPOT-
KuM, He Gonee 0,5 M, oTpeskoM NPoBoAa.
EmkocTe koHpeHcaTopa C8 nopbupaioT
akcrnepumMeHTaneHo. Bo3MoxHo, npuaetcs
YBEMMYUTL EMKOCTL KoHaeHcaTopa C2 ao
30...75 nod.

Ha Bpemn HanaxuBaHus pekomeHay-
€TCA NoAKIIoYUTE K Bbixoay UM ceeToavon,
no cxeme, rnokasaHHoi Ha puc. 2,a. MNepep,
BKMoveHnem nutaums UM peuxok noa-
CTpoevHoro pe3ncropa R2 ycraHaenmBaioT
B BEPXHEE MO CXeMe nonoxexHue. Biouvs
NUTaHWe, U3MEPSIOT HaMPSDKEHUE Ha KOH-
neHcarope C7. OHO gomkHO BbiTb HE Me-
Hee 6 B. Ceetoavon, B 3TOM COCTORHUM
BbIKMOYEH. 3areM, HaxoAsCb Ha MakKcu-
MankHO BO3MOXHOM paCCTOSHUM OT aH-
TeHHbt WAT, nepeMeLyaloT nsmxok pesmuc-
Topa R2 BHM3 (nO Ccxeme), noka He BKIMO-
4nTca ceetoguon. MepneHHo nepeme-
AT ABMXOK B 0OpaTHOM HanpaeneHum
£O BbIK/IOYEHUA CBeToaMoma. Hanpsike-
Hue Ha koHpeHcatope C7 B 3TOT MOMEHT
LOMKHO HAXOAMTECA B Npegenax 3...3,5 B.

Nopoiioa k aHteHne WA1, yBexpalot-
cn, 4to UM pearvpyer Ha npubnuxexne
YenoBeKa Wnu ero NagoHu K aHTeHHe.
HT06LI CKOMMEHCMPOBATL LUYHTUPYIOLLEE
AENCTBUE BONBTMETPA, NMOCNE ero oT-
KIoYeHuss OT KoHgeHcaropa C7 perynu-
POBKY PEKOMEHAYETCH YTO4HUTL. ABTOPY
yhaeanock goburtsca peakumn UM Ha ve-
NoBEKa, HaXOOALIerocs Ha paccTosHUU
80...90 cM OT aHTEHHbI, HO NPU TaKoM YyB-
CTBUTENLHOCTU NpUBop HauvHan pearu-
poBaTh Ha U3MEHEHUR TeMrepaTypbl u
BNaXHOCTM OKpyXaloLei cpenbl.

B kauecTBe NOACTPOEYHOrO Pe3nCTo-
pa R2 s ucnonbaosan 64W ¢pupmst VISHAY
SPECTROL, HO MOXHO, KOHEYHO, UC-
nonb30BaTh U Apyre MHOrooGopoTHbIe:
Cn3-13a, CMN5-2, CN5-14. Bmecro avo-
nos 19K nopongyT U npoune Toit xe
cepun. [1ns ynpaBneHns MoLLHBIM UCNON-
HUTENbHbIM  YCTPOWCTBOM, Hanpumep,
neesocupeHoit  ACT-10, TpaHsucTop
KT361I npuaeTca 3aMeHUTbL COCTABHBLIM
KT973A v no6ecrnokoutkcs 0 Gonee MOLL-
HOM UCTOYHUKE NMUTaHUuA,

Katywka L1 HaMoTaHa Ha ¢peppUToBOM
Konbue K10x6x3 1 copepxut 70+20 BuT-
koB nposoaa M3NWO 0,15. C koHaeHca-
TopomM C1 emkocTeio 12 nd yacToTa reHe-
paropa BY — okono 50 kI,

Hanpsxenne nutanuna reneparopa BY
LONXHO GbiTb 06RA3aTENBHO CTABUAN3UPO-
BaHo. B cnyyae oTCYTCTBUSA MHTErpanbHo-
ro crabunusaropa 78L05 wnmn gpyroro
ManomouwHoro Ha 5 B MoxHO co6patb
CcTabunmsatop M3 OMCKPETHBLIX 3neMeH-
TOB, HO B 3TOM CNy4ae EMKOCTb KOHAeHCa-
Topoe C4 n C6 xenarencHo yBenuuuTb B
[Ba-Tpu pasa.

B aBTOopckoM Bapuarte MMM cobpaH Ha
MakKeTHOW nnarte U UCNOoNL3YeTcs Ans
yNpasneHus OONONHUTENbHLIM OCBeLle-
HUEM KYXOHHOrO CTONna.

Pepnaxtop — A. fonvid, rpacpiuxa — A. Jonrni
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Hyto uens R1—R3, u korpa oH He CBETUT,
yepea Hero npoTekaeT HeBGOnbLOWN TOK,
rNno3TOMy HanpsXeHUs Ha 3aTeope none-
BOro TpaHaucTopa VT 1 HeaoCTaToqHO ang
ero OTkpbiBaHuA. MNpuU BCrbIWKE CBETO-
avoaa HL1 ("6punnuaHT”) TOK Yepes Hero
pPe3KO BO3pacTeT, HanpsXeHWe Ha 3aTBO-
pe NoNeBoro TPaH3aucTopa yBENUHYUTCA U
OH oTkpoetcs. MNo3ToMYy B TakT C MUraio-
wumMm ceetoguopnom HL1, Yactorta BChbi-
wek KOToporo cocraensiet 1...2 'y, 3aro-
paloTCs nepeBas U BTOpas rupnsHibl, a

"Cepaue c OpunnuaHrom”

A. JIEYKUWH, r. PazaHb

PaspaboranHoe aBTOpOM 3NE€KTPOHHOe "ceppgue” ¢ 6erywum rno
KOHTYpY CBETOBbBIM OrHEM 10 CHUJ1aM U3rOTOBUTb [aXe HOBUYKY. OHO
MOXET MOCJIYXUTb OTJINYHBIM CYBEHUPOM 4151 1io6oro npa3aHuKa.

KOHTyp 3NneKTPOHHOro "cepaua” obpa-
3YIOT YeTbipe rvpnsHapt Mo YeTbipe
CBETOAMOAA B KAXAOW U OOUH MUraloLuiA

Obl. Npy OTKPBITOM MONEBOM TPaH3UCTOpe
6yLyT CBETUTL TONBKO NEepBan U BTopas, a
TPETLA U yeTBepTan noracHyT. OGbacHA-

T

KpbIT, CBETAT TPETLA U YETBEPTan rUpnaH-

TpeTen 1 yetBeptas racHyT. Bce ceeTo-
VoAb pasMeLLeHb: Ha nnare Takum oBpa-

yeH K 6aTapee NUTaHWs Yepes pe3ncTvB-

H 30M, 4TO NMPU UX NEPEKIOHEHUN peannay-
ﬂff% '%—AS\’)(' %’5‘ ﬁ‘:’? R4 220 )g erca addexT 6eryliero orHs.
W Tl X _L Bce petanu, kpome 6arapem nutaHun
+ L 3
/-\7? /\7? f'\/? m’? =GB/ MOHTUDYIOT Ha MeYaTHOM nnaTe s OAHO-
i< i< i< i< L 95 CTOPOHHE PONBIMPOBAHHONO CTEKNO-
O O 5 OV
HL3  HL7  HLI  HLI5S ¥ W\ I— Tekctonuta TonwwmHon 1...1,5 mm, uep-
1 7 TeX KOTOpOW nokasaH Ha puc. 2. Mpu-
E W HLB;;, % % vo? MeHeHbl peauctopbl C2-23, Muralolmii
H \K]), lvf’,:,L @ @ IN4148 ceetoguon L-56BID 3amedum Ha
;;, // 2 4 HL2-FLI7 ATIS076M L-5013LRD-B. Ecnv npUuMeHUTb AByX-
Q @ @ @ e UBETHBIA MUraIoWMiA CBETOAMOA, Hanpu-
< ﬁ\/ S A\ mep, L-5013SBW-B nnn BKSRBESSC
X L5 HL9  HLI3S HL17 5MM, TO GyayT YepenoBaTbCA KpacHas u
=
. 3 Puc. 1 ~
< "y
X = "\
-I -
o -
. § N
o
‘ 'L ™
R
)
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Puc. 2 U8
CBETOANOA, KOTOPbIM UrpaeT ponb “"6pun-
nuaHTta” (puic. 1). YnpaBneHue CBETO-
OVOOHBIMU TUPNSAHOAMU OCYLLECTBNSET *
noneeoi TpaHamcTtop VT1, KOTOpPbIM, B . -
CBOIO O4Yepenb, ynpasnsieT MUralowmmn i )
ceeToguog HL1, npoucxopuT 31O Tak.
MNepsasn (HL2, HL6, HL10, HL14) 1 BTOpan Do
(HL3, HL7, HL11, HL15) rvpnsiHasl cBeTo- [Puc. 3
OMOA0B COEONHEHBI NMapannentHo U noa-
KMOYEHB K HaTapee nUTaHus Yepes TOKO-
orpaHuumMBailolmii peauctop R4 u kaHan eTca 3TO TeM, YTO HanpPsXXEHUe CTOK—  CuHAs BChbilwKW. B3aMeH cBeTOAMOLOB
o noneesoro TpaHauctopa VT1. [lge ApyrMe  UCTOK OTKPbITOrO MONeBoro tpaHauctopa  AJ1I307B6M moxHO npumMenuTi L-5013SRT,
8 rvpnaHael — Tpetba (HL4, HL8, HL12, (mecstkm mB) cywectseHnHo MeHbwe KWUMNO21A-K wnu ananoruyHble, o6nsa-
N HL16) n uvetBeptas (HL5, HL9, HL13, HanpsixeHus Ha oTkpbiToM gvope VD1 TenbHO KpacHOro UBETa CBEYEHUS.
- HL17) — nogxsmoyeHbl K Gatapee yepe3  (0,6...0,7 B), noSTOMy HanpsixeHua Hanep-  BHewHW? BWO CMOHTMPOBAHHOW nnarkl
g 9TOT X€e pPEe3NCTOP W OONONHWUTENbHLI  BOW W BTOPOI rvpnaxpax 6yOer HeaocTa-  nokasad Ha pmc. 3. YCTpONCTBO B Hana-
< anon VD1. TONHO 1A CBEYEHURA TPETBLEN U HETBEPTOIA. XNBAHUUN HE HYXXOAEeTCS.
g Korna noneeoit TpaHauctop VT1 3a- Mwuraiowmii ceetognog HL1 nogkmo- PenakTtop — H. Hewaesa, rpagwia — 10. Angpees,

¢oro — asropa












"PAAUO" — O CBA3U

PAAMO Ne 1, 2009

bbin npoBegeH pacuyeT C NMOMOLWLIO
APAK-EL 3asucumocTeii KCB or yacTtoTbl
ana aunoneii ¢ cCo6CTBEHHbIMU PE30HaH-
camu Ha 1,83 u 3,65 MI'u (exonHoe conpo-
TueneHne 50 n 100 OM COOTBETCTBEHHO)
npu UCMNONb30BaHUM B KayecTBe TpaHc-
¢dopmaropa oTpeska gmHon 13,7 M u3
kabens C BONHOBbIM COMPOTUBREHUEM
75 OM N k03dPUUMEHTOM YKOPOHEHUSA
0,66. OH nokasan, 4TO pe3oHaHCHan 4Yac-
TOTa Ha 80 meTpax ocTanacb HEU3MEH-
HOM, a BOT Ha 160 MeTpax oHa caBUHYynach
Ha 10 kl'y BHU3 Npy HeGONBLWOM yBENUYE-
Hun KCB.

370 NO3BONAET YTBEPXAATh, 4TO UME-
€TCH BO3MOXHOCTb HalTU KOMMPOMMUCC-
HY1O AmHy kabensi-TpaHcdopmaropa ons
0BOVX OManasoHOB, €CNN HE y4MTLIBAThL
€ro BNnAHME Ha PE30HAHCHYIO YacToTy (ee
MOXHO "noanpaBuTk” U3MEHEHWEM reo-
METPUHECKON [NINHBI ANNons). Takmm KoM~
NPOMUCCOM OKasancs TpaHcdhopMaTop
anvHon 10,4 M. OpHako € HUM ynyuLieHvie
KCB, no cpaBHeHWIo C npeabiayymM Bapy-
aHTOM, OKa3as0Ch CTO/b HE3HAYUTESNBHBIM,
4TO A peLmnn OTAATL NPeanoYTEHNE Nyylle-
My COmMacoBaHWIO B OTHOCUTENBHO Gornee
LLMPOKOMOIOCHOM AvanasoHe 80 METPOB U
MPUMEHWIT YETBEPTLBONHOBLIN UMEHHO 4719
3TOro AmanasoHa TpaHcdopmaTop u3
kabenn SAT-50 (ouanekTpuk — BCrieHeH-
HbliA NOAU3TUNEH, KO3 PULIMEHT yKOpoUe-
Hua — 0,82) pnmHoir 17,08 m.

3kcnepuMeHTanbHble rpaduky yYac-
TOTHLIX 3aBucumMocTer KCB v sxopHoro
conpotuenenun (R+jX) oynona B anana-
3oHax 80 v 160 METPOB COOTBETCTBEHHO
nokasaHbl Ha puc. 2 v puc. 3. OHU Xopo-
WO COBNapfaloT ¢ pacyeTHbIMU. Yd4TuTe,
4YTO NporpaMmHoe obecrneveHre Ucnosb-
30BaHHOIO [UIR U3MepeHUii aHanuaaropa
AA-330 otobpaxaeT abconioTHbIe 3Haye-
HUSI PEaKTUBHOIO COMPOTMBNEHUA (OTpU-
LaTesnbHbIE 3Ha4YeHUs OTOOpaxalTCA
MONOXUTENBHBLIMU), & 3Ha4YeHUn, No abco-
NIOTHOMY 3HadeHuio mMeHbune 10 Om,
BbIBOOUT KaK HyreBbIe.

Takmm 06pazoM, nopTeepxaeHa BO3-
MOXHOCTb C [AOCTaTO4HO BLICOKOW TOWY-
HOCTBIO MOENUPOBaTL KabenbHble TPaHC-
¢dopmMartopbl C MOMOLWLIO MPOrpamMMbl
APAK-EL, vmesn ucxoaneii damn *.nwl na
nporpamMel MMANA, nonyyeHHbli, KO-
HEYHO, C Y4ETOM BLICOTHI @HTEHHblI Hap,
3eM”ed, BblipakeHHOM B AJIMHAX BOSH (Npu
MogenupoBaHMm ¢ nomoulsio MMANA
HU3KOBUCALLMX aHTEHH 3TO obiee Tpebo-
BaHue). Ob6s3aTenbHO CHUMAaTb TOYHLIE
33aBUCUMOCTU V1A pEaNibHOM aHTEHHBI NPY
KOPPEKTHOM MOAENMPOBaHUN HET HEeob-
XOAMMOCTU.

[ns BepTUKanbHOW aHTEHHB Avanaso-
HoB 80 1 160 meTpoB npo6nem ¢ cornaco-
BaHWEM NpU MOOENUPOBAHUN HE BLISBNE-
HO. 3KcnepuMeHTanbHble rpadukn, aHa-
NOrMYHbIE NOKa3aHHbIM Ha puc. 2 u 3 ana
avnons, nsobpaxeHbl Ha puc. 4 (avana-
30H 80 mMeTpoB) U puc. 5 (amnanasoH
160 meTpoB).

KoHCTpykumus aHTeHHbI

Kabenb cornacyiowero TpaHcdopma-
TOpa ans gunons 6bn CMOTaH B OAHO-
CNOViHYI0 KaTtyuwiky. OQHOBpEMEHHO OHa
CNYXWUT ANS AVNONs 3arnopHbIM Opocce-
nem. lna kommyTaumn dunepa (kabens
PK-50-7-11 paumHoi okono 50 M) mexay
OVNONeM 1 BEPTUKANbHOM aHTEHHOM, 1A

KOTOpO# TpaHchOopMaTop U gpoccents He
TpebyloTcs, npumeHeHo pene P3H33
vcnonHexHus P®4.510.021. Ucnonb3osa-
Hbl BCE YEThIPE €ro KOHTaKTHbIX rpynnbil.
BrnsHve cobCTBEHHOM EMKOCTU KOHTAKTOB
B AvianasoHax 80 n 160 meTpos 6bio Npu-
3HaHO He3HauYUTenbHbIM. Ynpaensowlee
HanpsixeHve Ha oBMOTKy pene nocTynaer
no "nonesomy” npoeoay M-274, KOTOpLIY
CRYXWUT W HECYLUMM TPOCOM ans duaepa.

KCB R, X
Om

c4l
1

35 36 37 38 39 FMnuy
Puc. 2

KCB

\ KCB /
X
2 / 50
N g
R ,/
1_ﬂm .
8 184 18 192 196 FMmy
Puc. 3

B6nm3an TOYKM NUTaHMA aHTEHH Ha
duoep Hapeto 100 koneu M2000HH
TUnopasmepa K20x12x6, Ha paCccToaHUU
30 M — ewye 40 Takmx xe konel,. Bce konb-
La 3aKpenneHsl Ha Kabene TepMoycaxm-
Baemol TpybKoii, OHa Xe 3awuLlaeT mx
OT BHELWHUX BnusaHuiA. Eule 55 m kabenn
PK-50-7-11 nponoxeHo oT HaxoasLlero-
CH Ha KpblLle AOMAa aHTEHHOro KOMMyTa-
TOpa A0 TPaHCKBEPA B LUEKE.

NepeoHavansHO, UCXoaa W3 nponeta,
KOTOpbIA HYXHO nepekpbiTb (120 M),
npeanonaranoCh caenatb BCIO rOpU30H-
TasibHYI0 4aCTb aHTEeHHbI U3 BUMeTannye-
CKOro rnposopa avametTpoM 3 mm. Ho Ta-
Kas KOHCTPYKUMA OKasanach Gbl CULLKOM
TSXENOo, U B NOCNEAHUIA MOMEHT Oblno
pPELEeHO nNepenTn Ha “NoNeBon” NpoBOA.
Ha kOHuax gunons ycTaHOBNEHO Mo TpU
OPELLKOBbLIX U3ONATOpa pasmepamu
40x28 mm Ha pacctosiHum 400...500 MM
OAVH OT Apyroro. BepTukanbHbii Uanyya-
TeSb BLINONHEH U3 TOrO Xe NPOBOAA, HO B
OfiHY HUTKy. BbiCOTa ero nogBecku no3eo-
nena He WCnonb30BaTb €MKOCTHYIO Ha-
rpy3ky (00 3eMnm OCTaBanocb OKONO
meTpa). Ho no coobpaxeHusm 6esonac-
HOCTW, KaK NPOXOAALMX MUMO NIOAEN, Tak
1 CaMOlA aHTEHHbI, MPULLNOCL BEPTUKAIb-
HbilA MPOBOL, YKOPOTUTL, a €ro HeQOCTalo-
LLY!O JUTMHY CKOMIMEHCUPOBATE EMKOCTHOM
Harpyskoil U3 ZByx nMpOBOLOB, pPacxons-
LUMXCA napannensHo 3emne. B peanbHOC-

TN NONYYMNOCH HE COBCEM MapasnenbHo,
a B BUae nepesepHyTon ByKBbl V, BEpLUMHA
KOTOPOIA HaXOOUTCA Ha BbicoTe 5...6 M, a
yron npy BepwumHe — okono 140°. Tep-
METM3aUMA BCEX OTKPHITHIX COEOUHEHWA
BLINONHEHA CUNWKOHOBBIM FE€PMETUKOM
LNs aKBapUYMOB.

Tpanbl, KOHCTPYKLUA KOTOPLIX, MPeAno-
xeHHan DL2KQ, nsobpaxeHa Ha puc. 6,

paccynTaHbl C NOMOLLBID NpPOrpamMmmbi
KCB R, X
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3 4 100
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TrapRus <http://www.dI2kq.de/soft/
Trap_rus.zip>. KoakcuanbHblit kabenb 2
HamoTaH Ha Tpyby 3 M3 M30NALUMOHHOIO
marepuana. LieHTpanbHbIA NPOBOOHUK
NEeBoOro, CornmacHO PUCYHKY KoHua Kabens
npUnNasH K NeBOMY NPOBOAY aHTEHHbI 1, a
ONneTKa npaBoro KoHwa — K MnpaBomMmy
npoBoay aHTeHHsl 4. LieHTpanbHbIn Npo-
BOAHWK MPaBOro U OMieTka NEBOro KOH-
LoB kabens coeamHeHb! Mexay CoOoM.
HeobxoonMoe pna pacuyeta Tpana
3HavyeHne MNOroHHOW eMkKoCcTU kabens
PK-50-4-11 g He 6pan 13 cnpaBo4HKKE, a
naMepun cam umdpoebiM Npubopom. MNo-
nysmBancs pastuua B 10 nd/m sBHO
NOKa3elBaeT, 4YTO NONbL30BaTbCA NWLWWb
CrpaBoqHbIMU AAaHHBLIMU He CTOUT. Kabenun
[3aXe OQHOM MapKK, HO Pasin4HbIX NMPOU3-
BOAUTENEIA, UMEIOT Pa3Hble NapamMeTphbl.
PesynbTar pacdeta nokaszaH Ha
puc. 7. YuTute, 4HTO B nNporpamMmme
TrapRus, kak u B ee nportotune CoaxTrap
<http://www.dxzone.com/cgi-bin/
dir/jump.cgi?ID=14934>, pac4eT Be-



Coaxial Trap Design

ro goma. OT aHTeHHoro
KOMMYTaTopa Ha KpblLue
noMa go 3TOW TOYKM
nponoxeHo 35 m kabe-
ns 8D-FB.

B HanpaeneHun Ha

|g'|

Wcsaaksie gaHHbe

I Yacrora: |3.51IJ My

ID,Mame'rp karywku: {11000 ¢m

Ouametp kabens: |0.7 M

MNoroxHan &mkocte: {110 AP/

Beifop katens ICaoﬁ'run vl

EBponly (HanomHio, au-
rnosb BUCWUT MNOYTM na-
pannenbHo 3TOMYy Ha-
npaBneHnuio 1 [OonXeH
HemMano npouvrpsiBaTh
Takomy Xe, pacrnono-
XEHHOMY ONTUMAJNIBHO)
6biM  Nony4eHbl cne-
OyioLLe pe3ynsTaThl:

1. BCWyuyacrtkax (Ha
KOTOpble U 6bin Ha-

Baustue anuHsr l8.44 Ku/cm

BrvsiHue surka: |1B.79 Klu/em

Oruva/ Quamerp:  [0.44

6.508

c |297.81 e
X |152.38 Om

Burkos: |7.29 L:
Druvna karywsy: 15,10 cM
Drmra xabens: l 27055 oM

cTpoeH “lnverted V")
060ux gMana3oHOB pas-
HULBI HE 3aMEYEHO, HO
Ha npueM uvnonb rnoka-
3aCa MEHEE LIYMHBIM.

2. B SSB yuacTkax
pasHuua Ha NpueMm Oo-
cturana 20 gb, a Ha ne-
penayy ot 1 0o 2,5 6an-
na B nonb3dy aguvnons
nepeg “Inverted V", a
Tem Bornee nepeq Bep-
TUKaNbLHOW aHTEeHHON,
KOTOpas npourpbiBana
0o Tpex 6annos.

MK H

Betxon, I

Puc. 7

Puc. 8

I

Y

[ETCA ANs HECKONBKO WMHOW KOHCTPYKLMK
Tpana. No3ToMy nepen MCNoONbL3OBaHMEM
pesynsTaToB AN MOAENNPOBAaHUS aHTEHHbI
B nporpamme MMANA nonyyeHHbIe 3Haue-
HUSE EMKOCTU HYXXHO YMEHbLUUTL B YETHIpE
pasa, a UHOYKTUBHOCTU — YBENUYUTbL BO
CTONBLKO Xe pas. Ecnn noroHHas eMKoCcTb
xabens 1 reoMeTpUYeCKUe pasMepbl Tpana
npyu pac4yeTe yKasaHbl MpPaBwibHO, TO
HacTpauvsarh Tparbl He NpUaeTca.
N3roToBneHHble Tpanbl WM306paxeHb
Ha pmc. 8. Kabenb HaMOTaH Ha OTpesku
NAaCTUKOBOW KaHanu3auuoHHOW TpyO6bl
OpaHXeBoro LBeTa. Y4TUTE, 4TO HaMoTKa
OByx TpanoB ONA AUMONA OOMXHA npo-
M3BOOUTLECA B  pPasHbl€  CTOPOHbI.
HanpaeneHue HamOTku Tpana asia BepTu-
KanbHOW aHTEHHbl 3HAYeHUN He UMEET.
MNpoeepka napamMeTpoB Tpanos aHanusa-

TOpOoM  AA-330 nogTBepauna, uTO
HacTpoWika He Tpebyercs.
Peaynbrathb

Pabora W3roToBNEeHHON aHTEHHbl

CpaBHMBanacb C paHee yCTaHOBIEHHOWM
"Inverted V", TO4ka 3anNWUTKN KOTOPOM noa-
HATa Ha 10 M Han Kpbllueh eBATUITaXHO-

KoppecnongeHtbl ©
tora (UK, UN) cknous-
JIUCb K AMMONIO, Xapak-
Tepuays ero paboTy kak
"YX O4YE€Hb CUIBHYIO".
Huxe 9+10pb (no
CBOEMY S-MeTpy) HUKO-
ro U3 HUX 9 HE MNMPUHK-
man. OgHako Ha pac-
ctosHum 600 kM B TOM
Xe HanpasneHuu Bep-
TUKanbHas aHTeHHa
BbiUrpana y amnons 60-
nee ogHoro 6anna npm
~ i CBSI3U C KOPPECMNOH-

o OeHTOM, Yy KOTOpOro

Takke 6bin BepTVKanb-

HblA LWTLIPb BLICOTOM

18 M C eMKOCTHOI4 Ha-

rpy3KOW. PasHuupl B CUne NpUHMMaemMoro

OT 3TOr0 KOPPECMNOHOEHTA curHana npwm

paborte Ha OvNonb WM Ha BEPTMKAIBHYIO
aHTEHHY A1 HE 3aMeTun.

Mpy npueme curHana ¢ paccTosHUN
10000 km B 10XXHOM HanpasneHun (ZS6) s
oTAan NpearnoNTeHWe AWMosio, Kak me-
Hee wyMHOMy. Flpuem Bencs Ha Yacrore
3793 k', a BepTUKanbHan aHTEHHa y3KO-
nonocHa u HactpoeHa Ha CW yyactok. B
SSB ywactke ee KCB cnmwkom Benuk.
"AokpuyaTbecs” OO KOPPECNOHAEHTA, pac-
nonaras mowHocTeio 100 BT, He yoanocs,
no3TOMy CpaBHWUTL aHTEHHLI HA nepenayy
HE NPeAcTaBUNOCh BO3MOXHbBIM, 8 Xa/lb —
O4YeHb MoOKasaTtenbHbliA  3KCMEepPUMEHT
nony4ymncs 6ti...

WTak, 3a vcknioveHrem ogHOro cny4as,
BEPTUKaNbHas aHTeHHa npourpbLiBana
obevm ppyrum (avnonio u “Inverted V™),
ocobeHHo Ha 6anxHUX Tpaccax. Ha pac-
cTosHun meHee 300 km pasHuua aocTura-
na 5...6 6annos. MNpeanonaraio, 4TO ecnu
66l BCE KOPPECTOHOAEHTH MMenu BepTu-
KanbHblie aHTeHHbl, pe3ynbtaT Obin Ghl
NPOTUBOMONOXHBIM.

BrusHue cpasHutensHo 6nmM3ko pac-
MONOXEHHOrO OWMNONS Ha  aHTEeHHY

"Inverted V" 6bino0 OUEHEHO MO noOKasa-
HUAM aHTEHHOro aHanuaaTtopa. YacTor-
Has 3aBUCUMOCTb pPEaKTMBHOM 4YacTu
BXOOHOro conpoTtueneHus “lnverted V*
3aMeTHO “pasMasanacb”, HO HUKaKuX U3-
MEeHeHWI B paboTe 3TOM aHTeHHbI OTMEYe-
HO He 6bino. O6paTHOro BAMSIHUA NpUGoP
He nokKasaj, paBHO KaKk U U3MEHEHWIA B
pabote OMnons nocne CeopaYvMBaHus
“Inverted V".

NonoxuteneHbIh NOGOYHLIN 3¢ ¢EKT:
BEPTUKANbHaA aHTEHHA OTAWMYHO CAYXMUT
Ans npocnywmsadua BY onanasoHos na-
pannenbHO C HanpaeneHHOW aHTeHHoK. B
HanpaBneHWW 3agHEero NenecTka nocnem-
Hei OHa ABHO BLIMIPEIBAET, YTO NO3BOASET
OnepaTMBHO KOHTPOAMPOBATL CUTYaLMUIO B
adupe, He nosopaqMBan NULLHWIA pas
HanpaeneHHylo aHTEHHY.

O7 pegaxuymm. YnomsiHyTbie B cratee
aiine vert-dipol RVICX.maa v aunons.nwl
vmMeroTcs Ha Hatuem FTP-cepsepe no aapecy
<ftp://ftp.radio.ru/pub/2009/01/
rv9cx.zip>.

Penaxrtop — A. [_Zonrmz, rpacgvka — A. fonrvii,
¢oro — asropa

Avnnombl

"Masnopapckasa obnacte — 707. 3101
avwnnom ydpexaes Nasnopapckum dunuanom
KasaxcraHckoit ¢epepaumn paguocnoprta B
o3xameHoBawwne 70-netvero 1w6unes o6paso-
BaHuA lMasnojapckoit obnactn. Yr1obui nony-
4UTb ero, Heobxoaumo HabBpare 70 O4KOB 3a
cBA3W ¢ paguonioburensmu MNaenopapckoit
obnactu. lnn couckarenei ua ctpaH CHI™ kax-
has cBA3b Ha KB pnanasoHax B 2008—2009 rr.
naer 10 o4koB, Kaxaas CBA3b A0 2008 r. — 5 ou4-
koB. lMNpu paBore Ha YKB noctatouHo nposectu
ogHy QSO, a Mpw BLINOAHEHWN YCNOBWIA AVMO-
Ma TOJIbKO Ha guanasoHe 160 meTpoB — 2 QSO.
Counckarensam w3 Apyrux crpaH AocraToyHO
npoeectn nge cenasn. MNoeTopHbie QSO nayt B
3a4eT Ha pasHbIX AVarnasoHax, a Takke pasHbi-
MW BUOAMY uanydeHusn. Kak otaensHble, 3acHn-
ToiBalOTcs QSO BO BpemMA COpPeBHOBaHWIA.
Cea3un ¢ 1obuneitHbiMU cTaHUMAMK (G Npeduk-
camun UN70F, UN70FF, UO70F, UP70F n UQ70F)
AaloT no 25 o4koB. Paavonoburensam, noy4mus-
wum auniom "Ikubactys — 507, oukn yasan-
BaloTCA. Ha aHanormyHbix YCroBWAX AWUMNIOM
BbigalloT u Habnioparenam.
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Avnnom Bblnaerca GecnnatHo. Onnaunea-
10TCA TOJILKO NOYTOBbIE pacxoabl. Onnara nepe-
CbUKW AUriomMa Ans couckateneit ua crpad
CHIr — 70 poccwiickux py6rieit, a inis couckare-
fleli n3 ocTanbHeIx cTpaH — 5 USD. PekpnuanTbl
AR onnatbl MOXHO MOJly4WUTb MO 3anpocy Ha
E-mail <un7fw@yandex.ru>. Ha 3aTtoT xe
afpec BbICLITAIOT 3anBKY, KOTOPYIO BbINOHAIOT

B BUAe BbIMUCKU U3 annaparHoro XypHana.
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HALUA KOHCYJIbTALUSA

NAHKPATLEB A1. YcTpoicTeo nocue-

POAHONe BX/WOYEHMA noTpebureoned, —
Panwo, 2003, N2 9, ¢, 43.

Neuarxan nnava,

YepTex BO3MOXHOMD BapuaHTa neyar-
HOM NNATH YCTPOMCTBA NPEACTABNAGH HA
puc. 1. Ha vett paamelieH AeTann He
TONLKO COBCTBEHHO YCTPOMCTBA (28 MCKAI0-
NeHMEM CHMMMCTOPOB), HO W NUTAIOLLErD
MUKPOCXeMb CTaOMNM3NPOBAHHONO Bbi-
NPAMUTERA (UX HyMepauMs NpoaoNXaer

HaYaTYI0 Ha cxeme B Cratke): 6noK guoaoe
KLI407A (VD6), cTabmnnzarop Hanpsxesns
7805 (DA1), oxcuOHBHE KOHAGHCATOPH
cepymn TK dupmm  Jamicon €MKOCTbIo
100 MKD ¢ HOMMHANBHBIM HANPSHKEHNEM
16 B (C3, C4). Nnara paccunTana Ha npyume-
HEHME NOCTORKHLIX peancTopos MITT, kepa-
MHYECKMX KoHaeHcaTopoe K10-17 (C1, C2},
crabunmTpora KC139A (VD1) B muHmaTiop-
HOM CTEKNAHHOM KOPITYCe, BhiMpAMUTESlb-
Hbix Anonoe 1N4005 (1VD2—1VDS, 2VD2-
2VDS5, 3VD2—3VD5). OtcyTcTeyoume Ha
cxemMe koHpeHcatopel C5, C6 (KM em-
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xocThio 0,033—0,068 mxd) — Bnokmpo-
BOMHEIE B LGNAX NUTAHWA MMKPOCXEM.
Bx0Oab HEMCTIONb3YEMOIO 3MBMEHTA MWK-
pocxemb DD2 (Boisoaw 12, 13) cosanHensl
C WHHON NUTaHKA MUKPOCXEM (+5 B} uepes
peaucTop R8 {(MANT-0,125 conpotwenenm-
em 1 xOm). Npedwikcamn 1, 2 v 3 B NosKk-
UMOHHBIX OB03HAYSHUSX BLIOENGHBLI JNe-
MEHTHI KOMMYTAUMOHHLIX Y3N0B, NDOKO~
YEHHLIX COOTBETCTBEHHO K BLIXOAAM 3, 21 1
(BbIBOAR 6, 5 1 4) Mukpocxemu DDS.

KOPOTKOB WU. MNpubop ans TecTu-
POBAHWSA CTPOMHOH DA3BEPTKU. —
Pagmo, 2004, Ne 1, ¢. 14, 15.

Nevyamvan nnara,

YeTponcTBo COBMPAKT Ha NAarTe, naro-
TOBNEHHOW NO YEpTexy, M30DPaAXEHHOMY
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Ha puc. 2. Ha Heil pasmeweHh ece aera-
nn, kpome Tpancoopmaropa T1, munau-
amnepmeTpa PA1, pesucropa R7, nnae-
KOt BcTaskm FU1 u Bukmwouatrens SA1.
MNnara paccunTana Ha NPMMeHeHWe OMoA-
HOMO MOCTa M3 Yetbipex KA212A (VD1.1—
VD1.4}, nocTofxHbIX pesnctopos MAT,
nogacTpoesHbix Cl3-19a, OKCHAKBLIX KOH-
Aexcaropos cepvm TK dupmbl Jamicon
(C1, C3) n kepammuecknx KM (ocTans-
Hoie). PeancTop RE COCTaRNAOT Ma Tpex,
nogobparHBX Tak, YTo0b!l X CyMMapHoe
CONPOTMBNIEHNE BOSMOXHO MEHble
OTAMYANOCL OT YKA3aHHOIO Ha CXEeme
aHauennsa (4,55 kOm). Crabunusarop
Hanpsaxera DAt ycTavoe e Ha nnare ¢
pacyeTtom Ha 10, yrobe Ha erc ¢navue
MOXHO GbUN0 3aKpenuTh TennooTeos. MNpu
pPa3paboTke NnaTh yuteHa peKoMeHaauns
Peaakumy NO MCNONL30EAKMIO CBOGOOHD-
rO NOTMNECKOrO 3MEMEHTA MUKPOCXEMBI
DD1 ¢ uenuio NOBLILEHUS HAOEXHOCTW
pabotel ycTpoicTea. Ana ofnerdyexHus
KOMNOHOBKW STOT SNEMEHT Ha nnare
BHINONHAET GyHKLMIO DD1.3, & snement ¢
BoBOAaMM 8—10 — QyHKUMIO BHOBL BBS-
DBEeHHOr Q.

OBPATUTE BHNUMAHWE

fIAHbKOB E. Curnamsarop nposa-
10D ceTesoro HanpRxerns. — Pagno,
2008, N2 7, c. 37, 38 (penaxtop —
A. Donrwid).

HommHaneHoe ConpoTuBnenne pesu-
cropa R8 — 330 Om.

Pegaxrop — B. ®ponos, rpadua ~ B. Gposoe
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