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B ceaizm ¢ 15-nernem Colosa paguono6urenei Poccun paguo-
CTaHyMs GpecTMBANg MCNOMNL30BaNA CNeLMasbHbIA NO3LIBHOW —
R15SRR. lOubifi kypckuit kopoTkosonHoBuK Hukonai Mepse-
pee (RASWUO) yaueun yuacrHMKoB $pecTMBans 4eTKon 1 yBe-
peHHo#i paboToi B 3dupe.
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B rocti K yuacTHUKam (ectuBans npuexan pykosogurens ®efepancHoi
cnyX6bl No HAA30pPY B chepe MaccoOBbIX KOMMYHHKALMHA, CEA3U W OXPOHbI
KynueTypHoro Hacneanus b. A. BospckoB (cnesa), o6cyauBILUKIA € Npe3ngeH-
Tom CPP P. Tomacom Bonpock! B3OMMOAEHCTBMA ABYX OpraHH3aLiMil.

NMogmockosubili flomogegoecKni paliod cran Tpapm-
HMOHHBIM MECTOM NPOBeASHNA PaauomoGMTeNnbCKNX
MeponpuaTHi Bcepoccuiickoro ypoeua. M aro He yan-
BuTensHo — Gonblwylw NoMoluL B MX OPraHMIaiuM
Colozy papuomoburenei Poccun oxaskisaer rnasa
pafona, M3BecTHbIN KoporkoBonuoBMK Jleoumpg Ko-
saneeckuin (RZ3IDU). B svom roay pagMonioGurenm
cTpaubl cobupanuch 3geck Tpu paza. B anpene
npouwlen nepBbid cbezn Coloza paguomobGurenei
Poccuu, B Mione — ouHbIi YeMNMOHAYT CTPAHLI NO pa-
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i} “'- AMOCENA3H HO KOPOTKMX BONHAX, O B ceHTAGpe — crae- . _
i SUIN Yoy 'P“M“mw“ i g g Cpenm ywyacTHuKoB decTHBans 6bino Hemano :
‘ 6urensekui dpecruBans. MONOABIX KOPOTKOBONHOBMKOB, KOTOpbIE Ha-
% # pany ¢ "3y6pamm 3dupa’ NPUHHMONK GKTHB-
. - (em. crarbio Ha c. 65) HOe yuacTMe B BecenbiX POAMOKOHKYPCaX.
F L HpayT copeBHOBaHKMA MO NPUEMY NO3LIBHLIX M3
' - N adupHo# "cBanku”.
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Komanpe IOTA (B yepHoit dopme) n DXCC (B opanxesoi dpopme), a Taxxe rnaBHbIN
cynabs Auppein Yechokoe (UA3AB) rotoee K TpagMunoHHoMy ¢pyT6onsHomy mardy.
B atom cocTazanmm 6bina cobniopgexna tpagMuus — nobeguna komaupa IOTA. -

Wpuna Yepuaa (RUIXY) na r. O6uuucka Ka-
NyXcKoH o6NacT NOCTOSHHO NPUHMMOET yuo-
CTHe B PO3NIM4YHBIX COPEBHOBAHWAX (B TOM uMcne
M HO NpM3bl XypHana "Paauo”), nokasuiBas Bbl-
cokue pesynerarel. Ha ¢ectueans ova npuexa-
na c poyepsio flapucoii (RA3XGY).
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3a copepxaHue peknaMHoro oGbLABNEHWA OTBETCTBEHHOCTL HECET
peknamoparens.

3a OpUrMHanNbHOCTE W COAEMXaHWe CTaTbM OTBETCTBEHHOCTL HECET ABTOP.

Pepakius He HeceT OTBETCTEEHHOCTM 38 BO3MOXHBLIE HEraTUBHLIE NOCNeacT-
BUA UCNONL30BAHUA ONMYBAMKOBAHHLIX MATEPUANOB, HO NPWHUMAET MEPLI N0 KC-
KIIO4EHMIO OLLMBOK W One4aTok.

B cnyyae npuema pykonucu k nybnukaumm pegakuma crasut o6 3ToM B usse-
CTHOCTL aeTopa. Mpu 3ToM peaakuMsa NoNyYaeT UCKNIDYUTENbHOE NPaBo Ha pac-
NpOCTPaHeHne NPUHATONO NPoOM3BEAeHUs, BKNIOYAA ero NyBNMKaLKM B XypHane
«Paamor, Ha WHTEPHET-CTPaHnuax xypHana, CD unu nHbim oBpasom.

ABTOPCKOE BO3HArpax/ieHue (FOHOpap) seINNa4YMBaETCA B TEYEHME OAHOMD
Mecsila nocne nepeoi nybnukauwu B pasmepe, onpegenseMoM BHYTPEHHUM
CcNpaBoYHUKOM Tapudos.

Mo ucTedeHUn OHOMD Foga C MOMEHTA Nepsol nyGnukauun asTop UMeer
npaeo onybnukoeark aBTOPCKWIA BAPUAHT CBOEro NPOM3BeAeHUs B APYroM Mec-
Te 6e3 NpeaBapuUTENLHONO NUCEMEHHOD COMACHs PeaakLmuy.

B nepenucky penakuma He BCTynaeT. PyKONUCK He peLIeH3UPYIOTCH U He BO3-
BpaLLalnTCs.

© Pagno”, 1924—2007. BocnpousseneHve MaTepuanos XypHana «Paauo»,
WX KOMMEPYECKDE MCNONb3oBaHWE B NIOGOM BUOE, NOMHOCTHI0 MW HACTHHHO,
AOMYCKAETCH TONBLKO C MUCLMEHHOO PaspelLeHis peaakLmn,

Ornevatano 8 000 «WU[ Mepwa-MNpeccar, 127137, Mockea, yn. «Mpasapi=,

A. 24, cTp. 1. 3ak. 72504.

KomnbetoTepHas ceTk pepakumn xypHana «Pagvo»
HaxoAMTCs MOA 3alMTON aHTMBMPYCHON NporpamMmbl
DrWEB W. OaHunosa.

TexHwueckas nopgaepxka 000 «Canfl» (CankT-lNetep-
Gyprckas aHTuBMpycHas nabopartopws M. JaHunosa).

http://www.drweb.ru Ten.: (812) 294-6408
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Ten.: 956-00-00 Wureprer: www.comstar-uts.ru

Hauw numysm. ..

CoobLeHnsa pecnoHOeHTOB NpUBEOeHs! B NOANWMHHW-
Ke, C COXPaHeHWeM CTUAMCTUKK, opdorpadum m nyHk-

Tyaumu.

WU. UesaHoB (r. Bupck, BalukopTocTtaH)

"....fBnsoce watarenem xypHana ¢ 80-x rogos.
lpon3oLun NONOXUTENBHLIE MBMEHEHNS B OGOPMAEHINN
XKypHana. C4uTaln 04eHb BaXHbLIM COXPaHUTL TPEANLINMOH-
HOE MonynapHOE M3noxeHwe marepuana. CTaTtbsiMu O
MaccoBOK ObITOBON PanuO3EKTDOHUKE MOXHO Mpu-
Bneyb BonbLie yutarenei. Paamnonioburesnsm BaxHa BO3-
MOXHOCTE MOBTOPEHMNS KOHCTPYKLNA. ...

...B Manenbkux ropogax, kak Hall, B KWOCKax
"Cotoaneqatn” xypHan "Paguo” B npogaxe He ObiBaer.
Xopowo 660 6Gbi, ecnn Obl B Npogaxe uMencs
B/IEKTPOHHLINA BapWaHT xypHana Ha CD...

...Benywemy pybpukn "Hosoctn agpupa”. ...Hensiocs
npegcrasutenem abopuUreHHoro @OUHHO-Yropckoro
HaceneHus. [powy nNpuBecTH CBeAeHWs, Ha Kakux
4acToTax U B KAKOe BpeMsi BEAyT Nepenayu Ha PyccKom
W HALUMOHAbHBIX A3bikax (NepeYyrncneHbl PErMoHLI CeBe-
po-3anaga P® u rocynapcTs Mo npuaHaky o6LHOCTH
A3bika — penR.)...3cnepaHTo SBAFeTcs HeoUUMansHBIM
A3LIKOM MEXHALMOHANLHOro OOLUEHNs 3apyOexHbIX 1
poccuiickux ¢uHHO-yrpoB. Kakue paguocTaHumy, Ha
Kakux 4actotax u B Kakoe Bpems BelyT nepenaqn Ha
acnepaHTo?...”

Cnacubo 3a Tennbie cnoea no Gopmary Hallero xyp-
Hana. Mo noeogy npuobpeTeHrn XypHana nonaraem, 4To
B BalLEi CUTYauuM BLIXOA0M MOXET BTk TONLKO noanu-
cka. PekomeHoyeM o0BpaTUTLCH B MECTHOe oTaeneHue
CBA3M (noyTy), Nnonpocute katanor “MaseTs W XxypHansi”,
2008, Nepeoe nonyroguwe, Arentcteo "POCIIEYHATE” —
Haw uHaekc B Hem 70772. Katanor o6a3aH 6biTh, 1 Bl
vMeeTe NpaBo caenatk No Hemy noanucky. Ecnv Bapyr Ha
noyTe KaTtanora He OKaxeTcs,, coobuTe B penakumio, y
HAaC C areHTCTBOM UMEeTCs OroBop, 4TO KaTanor AonxeH
BbiTh B K&XO0M OTAENEeHUN CBA3N.

BhiNyck OWCKOB OKA3bIBAETCH, K COXaNeHUIo, 9KOHO-
MWYECKW HEBLIFOAHLIM. M MOTOM, ecnu B Balleil MecTHO-
CTW HeT TunorpadCckux BapuaHTOB XypHana, TO KTO
MOXET JaTh rapaHTuio, YTO NOABATCA BbIMYLLEHHLIE KOM-
nakT-aucKu?

OueHb coxaneem, Ho y Bac, sugumo, Geinv He Bce
Homepa XypHanos. B 2007 r. mbi yXe fasany HEKOTopbie
CBEEHWA O BELIAHMM B HA3BaHHLIX BaMW pEervoHax:
Bexrpus — Ne 1 u 8, @uHnaHoua — Ne 3, Yamyptua —
Ne 4, Moppoeuas — Ne 5, Mapuin 3n — Ne 7 wn 9,
Yyeawmwms — Ne 10. A BOT 3a NOACKa3KY NoKasaTb CNWCOK
paauocTaHuMi, BeoyLvx Nnepenaqu Ha acnepaHTo, 6onk-
woe cnacubo. B Gavxaiumx HoMepax Msl NocTapaemcs
aTO peanvu3oBathb.

W. Nonuu, ctyneHT KITY (r. KpacHosipck)

...B nepsyio o4yepens xo4etTcs nobnaronapute Bac 3a
Baly paboTy o co3aaHuio, Noxanyi, rnasHoro paguo-
JMOBUTENECKOrD M3[aHWs B HaleW cTpaHe v cTpaHax
OmxHero aapybexos.

XKyprnan "Paguo” s npnobpeTain B ra3eTHOM KMOCKE.
Moanuckoli He NonL3yCck N0 NPUYMHE A0POrOBU3HBI,
CroMmMocTs oQHOro HOMeEpa Mo NoAnucKe BeIXOAMUT Ha
30—40 % gopoxe, YeM rnpv noKyrke B PO3HUYHON CeTu...

...B yenom, cTpyktypa n oopmnerHne ninaHus 04eHs
YA06HBI C TOYKM 3peHus yutaTeneii. Ho Bce-Taku, kak s
CHUTAID, CO BPEMEHEM HYXHO HTO-TO MEHSTb... B YyacTHO-
cTu, pybpuka "MukponpoueccopHas TexHuKka" cTaHOBMT-
CH HeakTyasbHOMH, NOTOMY Kak MUKPOIpOLUeccops! cei-
4ac MPUMEHSIOTCS NPakTUYecky BO Bcex 00n1acTsx 3/1eK-
TDOHMKWN: 1 B 3BYKOTEXHUKE, 1 B BUOEOTEXHWKE, 1 B ObITO-
BoW TexHuke. [loceMy ycTpowcTBa ¢ NpUMeHeHUem
MUKPONPOLIECCOPOB He CTOUT BLIHOCUTL B OTAENbHYIO
pybpuky, a npaBuibHee 6bi10 Obl pacnpenennTs Mx rno



COOTBETCTBYIOUWMM TEMaTUYECKUM
pasnenam...

...Peknama...— ans MHOrux 3TO
6onsHol Bonpoc. beccrnopHo, 4To BO
MHOroM 6Gnaropaps pekname Mbi,
yuTateny, noayvyaeMm XypHan B ToM
BHAe, Kakoi oH ecTk: xopoluas byma-
ra, ka4ecTBeHHas noaurpagus v npo-
yee. TeM He MeHee O4YeHb YyAuBun
peknamHeiii - 610K,  3aHUMaIoLMA
nonosuHy c. 50 okTA6pLECKOro HoMepa
3a 2006 rog. He gymaio, 4To nogo6-
HBIE 9KCMEPUMEHTBI 10 BKYEHUIO
peknamMel HerNnOCPEACTBEHHO B Maccy
TEXHUYECKONH uHpopMaum 6yayr
npuBeTcTBoBaTeCa qutarenamy. Mo-
AyneHas peknama v o6vaBneHus,
KOHEYHO, He B cHeT. OHK He MELLaIOT. ..

Oropvaer Mankiii o6bemM pybpukin
"3nekTpoHuka 3a pynem"”...

B 1jenoM xe xo4eTcs OTMETUTE, YTO
Ka4YecTBo mMarepuana, nybnvKyemoro
B XypHane, 3ameTHO YIy4lnioCh
Aaxe 3a nocnegHue napy-TpoKKy ner.
K BonblMHCTBY CxeM Tenepb rpwna-
ralTcs HepTEXU NEYaTHbIX Aar...

Ewe pas cnacubo...

Monogoi 4enoBek, CTYAEHT Tex-
HWYEeCKOro YyHWBepcuTeTa, COBEep-
LWWEHHO npaBufLHO W npodeccuo-
HanbHO BOCNPWHWMAET Hano/HeHWe
pyBpukn "MukponpoueccopHaa Tex-
Huka". M Mbl C HUM BNOSIHE COrIaCHbI.
MoaTomy 1 Ha4anu yxe NOCTENEHHYIO
pas3rpyaky aToro pasgena B pybpukax
“BuaeotexHuka”, "UamepeHus"”,
"MpuknagHasn anekTpoHuka”. OpHako
€CTb KAaTEeropuKM YMTaTenNei, KoTophLie
naneku oT "npodgeccuoHansHoro”
BOCMPUATUS MaTepuanoe AOaHHOon
pyOpUKM — LUKONBHWUKKM, Y KOTOPbIX
elle Bce Bnepeny, yurarenu ¢ 6onb-
LM CTaXeM 1 "TPaauLUWMOHHLIM " BOC-
NPUATWEM PaaVo3NeKTPOHWKW YpOoB-
HA 70—80-x ronos, KOTOpbIE C TPy~
[OM YCBaWBAOT 3Tanbl pasBUTHA
MWKPO3NEKTPOHWKK. PyBpuky Mbl
OCTaBUM KaK pa3BuBEaloLyio » nog-
TANKMBAIOLLYIO K HOBbIM NO3HAHMUAM.

Pexnama. W 3pecs aBTop MblCnUT
COBEpPLLUEHHO MPaBuNbHBIMK KaTero-
pusiMi. Ho Npockm y4ecTb, 4TO pekna-
Ma — CBOero pofa 3akasHon marepu-
an. A "KTo nnatut, TOT 1 3akKa3biBaeT
My3bIky” (Knaccuka OenoBeix B3avmo-
oTHOWeHwW). B xypHanax c npodgec-
CUOHaNBHOI cneumduKoi 3To 03HaYa-
eT, 4yTo WHdopMaLMIo NPOCHAT Nnome-

CTUTL "TONBbKO BOT B atoil pybpuke”
(coaBy4HOI cO cneunduKoi pexnamu-
pyeMbix 3NeMEHTOB) — BOT W NPUXO-
autes  "BNMCHIBATE” peknamy B
"XVBbIE" marepmans ona paguonobn-
Tenei. [a npoCTAT OHW Hac 3a Takue
"npuemMel”, NOIBONSAIOLLME CHWU3UTL
OBLLYI0 CTOMMOCTb M3rOTOBAEHWSA XYpP-
Hana, a 3Ha4nT, 1 pagu camMmnx Xe Yuta-
Teneil, BNpPoO4YeM, ponb OOXOAOB OT
pexknambl He CTOWT NMPeYBENUYNBaTS. ..

0. BygHmii (r. Omck)

OveHb OGnaropgaped Bam 3a 1o,
4TO Bbi NO-NpexHemy ABAgeTecs, Ha
MO B3rnis4, OCHOBHBIMM XpaHUTe s~
MU 3HaHWA W Tpaguunii Hawero
obwero ysne4erHus — Mupa Paguo!
Cnacubo Bam 3a 710, 4T0 Bbl ewe
cywjecTeyere, HECMOTpS Ha Te pas-
PYLUIEHWS BCEro, 410 c034aBanochk
COBMECTHLIMM YCUITUAMM, U HTO COX-
paHseTe CBA3b CBOMM CYLLIECTBOBa-
HUEeM Mexay BCemy HaluMin pagmo-
noburenamul,.,

-..¥na4Has, Ha Moi B3rnisf, Haxon-
ka — pasfen "Petpo”. KoHCTpyKLMM,
“NpoBepeHHeIe BpeMeHeM"”, NpocTo
0693aHbl Tam MOABAATECS. ..

...Hro «kacaetrca Temaruku B8
uenom, To aneck xorenock bul o6pa-
TUTb BHUMaHWE, 4TO XypHan y Hac B
OonbLueit YacTh npuobpeTanT Mano-
OnNLITHLIE paguomobuTen ans Toro,
4T00bI YYWUTLCS, NO3TOMY MM Oyaer
MHTEpPECHO BCE: i1 HOBBLIE TEXHOO-
vy, NosIBAEHWs HOBLUECTB B panuo-
3NEKTPOHHOI annapatype, obmeH
OnLITOM, HO CaMO€ rnasHoe —3To
APUHUNTNEILHBEIE CXEMbl HEC0X-
HbIX YCTPOKHCTB. ..

...MHorue knybit yxe pasBamimics,
a rge, kak He y Bac, yepnarte 3HaHua
oyayiiei cmene. Cenbckue xurenu
yAaneHHbIX [MOCEeNKOB W OepeBeHb
o4eHb NpocaT "ropodckux”, 4ToOb OHY
MO U3roTOBUTE HEDONBLLIOK NPHEM-
HuKk CB 6e3 wcrouHuka nutaHus. B
B3TOM r1aHe y Hac O4eHb Maso MHPopP-
Mavn. HekoTopele cxembl M3 BaLLEro
XKypHana Mkl MOCTPOWM, HO XOTE0Ch
Obl Y3HATEL O HOBMHKAEX. ..

...04eHb XOpOLWO, 4TO BO MHOMMX
CTaTbsX NOABIKIOTCH K MPUHLIMIMAATE-
HBIM CXEMAaM M CXeMBI Me4aTHbIX naar.
3a ato Bam 6narogapHbi BCe Mbl.
Oyerb yacto Ha paspaborky (1 yxo-
AUT CTONLKO BPEMEHH, YTO MOXHO
€0o3[aTb HECKOLKO KOHCTPYKLMA,

YBaxaembie peknamoparenu!

Exemecaunbil xypHan "Pagmo” —
cTapeiese ¥ TPaaMLUMOHHO YuTaemoe
MALAHKWE Ha PYCCKOM A3bLIKe NO BONpOo-
cam PpaguoCBS3n W 3IAEKTPOHWKM.
Coxpanas TpagMUMOHHOE Ha3BaHue,
OH cerogHs MyGNMKyeT CTaThi No Tene-

KOMMYHMKALIAW, KOMIBIOTEPaM, U3Me-
PMTENLHOR TeXHMKE M BCeM acnexTam
anexTpoHukK. XXypHan pacnpocTpaHsa-
ETCR MO NOANKCKE W YePe3 PO3HWYHYIO
ceTs B Poccum, ctpanax CHI m Bantum,
a Take B Apyrux 3apy0exHbIX CTpa-
Hax, Ero Twpax — okono 70 U00 ax-
IeMNNApPoB. YHMKaNbHOCTE M3naHWUs

3aKI04aeTcA B WIMPOTE TEMaTHUKK
nyGAukKyemMbix MaTepmanos, UX BbICO-
KoM NpodeccUoHanu3amMe, aKTyansHo-
CTH U O BEKTUBHOCTH U3NOXEHUS.
Xypxan "Paguo” npegnaraer Bam
pasmelleHne pexknambl B Hawem
uagavmu. Hapeemca, 4ro nytnuka-
uuK B HaWem XypHane nomoryt Bam
HaWTH HOBLIX KNWEHTOB, AOCTHU4YL
Gonbwimx ycnexos 8 Bawem Gusnece.
Mbi pagbl COOBWMTE, 4TO LEHBI HA
pa3melwlenne pexnamsl 8 2008 r.
ocTanuch Te xe, 4to u B 2007 r. ¥ Hac
cywecreyeT rubkas cucrema cKMAOK.

noka caenaelb "pas’sogky” nposog-
HUKOB....

...HTo «kacaerca ogopmaeHnsa
marepuana — 10, Ha MOU B3rnsg, OH y
Bac Ha swicote. [ymaro, 4TO yayy-
warhk roka cMeic/ia HeT — 3TO Xe He
xypHan Mog. [My6nukyeMeiii Matepu-
an y Bac sBecb o4yeHb MHTEpEceH, a
rnaBHoe — O4eHb rPaMoTHO Nogob-
paH, No3ToMy MHTEPEC K XYpHany
6Gyner sBcerga...

...B nocnearwe roabl XypHan y Hac
cTasno serqe Kynute. Tak 4To ¢ HeTep-
nenuem Bynem xaars or Bac Beixoaa
HOBOro Homepa...

...llossoneTe Bac scex nosapa-
BUTE M noxenars CHactes, Yaoaqu,
3nopoBbs 1 Bcerga OCTABaTLCA C
Hamu!

...P.S. @yrbonka c CUMBONMKOIA
oka3sanack kak pa3s! boneuioe cnacubo!

JaHHbIA PecnoHpeHT, B OTiv4Yue
OT NpeabiayLiero, OTHOCUTCA K Fpyr-
ne, 415l KOTOPOA OCMBICTIEHWE TEPMU-
Ha "MUKpPOKOHTpOnnep”, no BCei
BEPOATHOCTM, elie Bnepeawn. 3710,
CKOpee, YuTaTesnb U3 Yucna Ha4nHar-
wux paguoniobutenein wnu  4yTb
Bbille, MOCKONbKY yxe 3abotutca o
rpagywein cmerde. Ho nocmotpurte,
kak obpa3Ho W, rnaBHOe, TOYHO AN
CBOEWN rpynnsl OH BLIPa3un Meicns ob
ypoBHE OOPMAEHWNA XypHana — UM
HY>XHbI 3HaHWS, a He aHTypax. BoT oH,
Haw gwanaszoH notpebutenei, T. e.
yuTarenen, KOToOpbIM Mbl B OOWHAKO-
BOW CTENEHW OOMKHBLI AeNnaTh XypHan
OOCTYMHBIM NO BOCAPUATHIO.

OpHako, pagyeT To, HTO B OKPEeCT-
HocTax Omcka, Kak KaxeTcs, 0cobbix
npobnem ¢ npuobpeteHvem xypHana
He BO3HUKaeT.,

Pepakums o4eHs BnarogapHa yura-
Tensm 3a vx OTKIMKW — cBoeobpasHyio
obpartHyio cBs3b. XoTenock bbl, 4TO0LI
B NWUCbMax cogepxanocs nobonbiue
KOHCTPYKTUBHOM KPUTWKK, NOXENaHWA
W KOHKPETHBIX MPENIOKEHWIA NO Yy4-
LWEeHWID coaepXaHus, oQopMNeHus:
HaMm — Ona pabotel C KOHKPETHBLIMK
marepuanamu, BaMm — A9 MOBbiLLEHWs
VHTEpeca K NioBuMomy xypHany.

Xenaem yaaym v TBOPYECKHX
AOCTHXEHMNIA, C KOTOPLIMW NPOCHM
HEMNPeMeHHO AEfIUTLCH CO CBONMM
KOnneramMu-paanomoburenamm.

Bonee nogpobHyilo mHdopmaumnio
0 UeHax Ha pexniaMy, CKMAKax 1 apy-
rytlo MHGOpPMauMIo Mbl BeitUNEM NO
Bawemy 3anpocy. Mo Bcem sonpo-
cam pasmelleHns pexknamsl Boi
moxeTe obpawaTteca no ren.

(495) 608-99-45,

¢axc: (495) 608-77-13,

e-mail: advert@radio.ru,

Haw canT: www.radio.ru .

Mockonbky pexnamHoe MEcCTO B
XypHane OrpaHM4eHo, npocum
nogaeats 3aABKM Ha pa3mellieHue
pexknambl 3apaHee.

Hapeemcn Ha Hawe ¢ Bamm
coTpyaHuyecTso!

Pepgakuyus xypHana "Pagwo”




MporHos pasBuTUN
TENEBUIWOHHbLIX NPUEMHWUKOB

CornacHo npeanonoXxeHnam uccneno-
BaTenen, cnpoc Ha TENEBN30PbI C XUOKO-
kKpucTannnyeckmmn (KK) skpaHamu B
Bnvxaiive rogel He ocnabeer. K 2011 r.
exerofHsolin 06bem nNpomaXx Takux ycT-
poiAcTE BonbluMx PasmMepoB AOCTUTHET
. ypoBHs B 597,6 MnH egmHuL, 4To Ha 2 %
Bbillle, Yem OTMEYanock B npegbiayLiem
nporHo3e. B ceowo ovepenp, Ooxodb K
KOHLY aHanM3npyemoro nepvoaa AomkHbI
coctaeute 102 mnpa gonn., T. €. Ha 6 %
Bonblue, Yem cuyMTanocb paHee. Yee-
nu4eHWe OOXOO0B NPOWU30MOET 3a CYET
nepexopa noTpebuteneil Ha XWOKOKpW-
cTannmyeckne Teneensopsl ¢ Bonblunmmn
AuaroHansiMu, B 4acTHOCTK Ha 40...42" (u
BGonblie). Opyrumu BaxHbiMu dhakropamm
aKTMBHOIO pOCTa Mpogax TeneBM30poB
OYAyT CHWXKAIOWMWECHA LIEHBI Ha FOTOBYIO
NPOAYKUMIO, YNyYlUEHWE TEexXHU4EeCKUX
XapakTepuCTHK, NOCTEMNEHHLIA Nepexopn, B
mupe Ha umdposoe Tenesngeqve (DTV), a
Takke npubnuxatowmecs netHue
Onumnuiickue urpsl 2008 .

Mo marepuanam
<http://itware.com.ua/news/16677/rss>

Yr1o BuIGpaTe?

Mpepcrasutens EBpokomuccuu no
TenekommMyHukaumsm B. PeouHr npuaea-
na BnacTtu cTpaH EBpocolo3a cnocobeTeo-
BaTb Hayany BewaHws Ha TeppuTopun
cTpaH EBponel kaHanoB B mMOBUNBHOM
umdposom ctaHpapte DVB-H. Beepexuve
envHoro craHpapta mobunsHoro TB, no
ee MHeHUWI0, HeobxoamMMo Ans Toro, 4TobsI
PLIHOK, KOTOpLIA K 2011 r. MoXeT focTu4b
obbema B 12 mnpg espo, Nony4an Makcu-
MansHyilo npubeinb. Kpome Toro, 3aTto
MNO3BONUT PAacNpPOCTPaHuTL N0 BCEMY
MWPY EBPONERCcKyIo Moaens MoBunsHOro
TB (npuMepHO B TO Xe CTeneHu, Kak,
Hanpumep, 1 cTaHgapT MoBunbHON CBA3N
GSM). Tlo MHeHWKO CneuvanvcToB
EBpokomuccum, nmeHHo DVB-H siensieTcs
npeano4YTUTENbHBEIM - CTaHoapTom  Aans
BHeapeHus B EBpone. EBponeiickue cTpa-
Hbl NOTPaTWAKM Ha ero paspabotky Bonee
40 mnH espo. B HacTosAulee Bpems Npo-
Baiaepsl ycnyr MoGunbHOro TenesnaeHua
8 EBpone wcrnonb3yloT Tpu craHpapra:
DVB-H, DMB wn MediaFLO. B Espone
DVB-H — camblii pacnpocTpaHeHHbIN
dopmMaT ons npuema TpaHCnAuMiA Mobune-
HOro TeNesupeHVs: ero MCnonbL3yloT one-
partops! 18 ctpaH EC. DMB ucnonb3yercs B
lepmaHuK, ero Taike TeCTUpYHOT Bo PpaH-
uvu 1 Hopeervn, a MediaFLO — B Benu-
kobpwutaHui. CornacHo npubnuanTens-
HbiM OLieHkam Espokommceuu, k 2011 r.
4yucno nonb3oeartenei mobunsHoro TB B
Eepone pocturHer 500 mnH 4enosex,
ecnu CerofHs Bnactn He ByayT MeanuTb
C BHegpeHwem eQuHoro ctaHpapTa.

Mo marepuanam
fhm://tahfam.mmuhnum/ﬁzssoq/
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CMOryT NPETEeHA0BaTh Ha OAMH W3 NPUIOB.

Jro uHTE,

MHoroyHKLMOHaNbHbI#
paguonpueMHUK

ANOHWA. Komnanusa JVC Beinyctuna
cuctemy "KT-HDP1", nopaepxveatowyto
paauoselladve B popmate HD. Cuctema
obnapaer LCD-2kpaHOM, Ha KOTOPOM
oTobpaxalTcs  pasnuqHble  OAaHHbie
paguokaHanos W 3anucei, npowrpeisae-
MbIX B faHHbIi MOMeHT. Kpome ctaHpapTta
HD, cuctema nognepxusaetr AM- 1 FM-
BELLAHWE W MOCTaBNAETCH BMECTE Cpa3y C

TPEMA OOK-CTaHUMAMKW ANS AOMa W aBTO-
mMoBuns, NO3BONAIOLIMMK C NErKOCTLIO
NepeHoCcKTL CUCTEMY C MECTA Ha MECTO.
Ha nuuesoli naHenu cCUCTEMbI Haxo-
OATCA NATL KHOMOK YNPaBNeHUs W LIECTb
KHONOK A8 3aHECEHHbLIX B NamaATbL Npubo-
pa pagvokaHanoe (ecero go 18 npo-
rpamm). Cuctema ocHalweHa becnposog-
HbIM MYNETOM ANCTAHLUMOHHOMO yrnpasne-
HUA ¢ pyHKunen novwcka HD-pagmnocTaH-
LuuiA 1 12-BONLTOBLIM YCTPOWCTBOM MATA-
HWS OT aBTOMOBMNBHOIO NPUKYpPUBaTENS,

lMo Marepuanam
<www. mobiledevice.rnu/KT-HDP1-JVC-radio-

System-radio-muzika-avtormobil.aspx>

HoBbiit BUO OnnaThl

POCCH4A. OTtHbiHE onnatite Npoesq B
MOCKOBCKOM METPO MOXHO C MOMOLLBIO
mobunsHoro TenedoHa. HoBUHKY yxe onpo-
6oBan map Mockesi 0. JTyxkoe Ha OTKpLITUA
HOBOW CTAHLMW CTONWMYHOrO METPONONUTEHA
"TpybHas". B HacTosiiee BpemMs BOWTW B
METPOo, He npuobpeTtas TPaHCMNOPTHYIO
KapTy, MOTYT TONBLKO BNaAenslbi COTOBbIX
TenedoHoe "Nokia”, OgHako yxe B Hausane
cnenyioLLero roaa senexorpaackas gpupma
"MukpoH" HamepeHa Ha4aTtb NPoaaXK cre-
umansHeix SIM-kapT, kotopsie 6yayt pabo-
TaTb B NOBLIX MOBUNBHWKAX W C NMOMOLLLIO
KOTOPbLIX MOCKBWYM CMOMYT NMpOXoauTb B
meTpo. lNpu atom anA onnatel Npoesaa
J[OCTaTo4HO MPOCTO NOAHEeCTH MOBUNBHLINA
TeneoH K KOHTPONEHOMY YCTPOWCTBY Ha
TypHUKeTe. Ha cToMmoCcTv npoesga HOBO-
BBEAEHWE HUKAK HE OTPasuTCs.

o marepuanam
<http://gadgets.compulenta.ru/330818>

Mo6unbHblid TenedoH — CBA3L
6e3 Ga3oBoit cTAaHUMMK

LWBELUWA. CneuvanncTsl LWBEOCKON
komnaHuu TerraNet paapaboTtanu TexHono-
U0, NO3BONAOLLYO aboHeHTam COTOBbLIX
TenedoHOB OOLATLECA HaNpPAMYIO, MUHYS
6azoBbie cTaHumMn. PacctosHue, Ha kKoTo-
POM BO3MOXHa CBS3b, OrpaHuyeHa npwu-
MepHOo 1 KM, OOHAKO ecnu B cetu paboTaloT

Heckoneko TenedoHoB, WHGOpMauma
MOXET NepenaeaTsCs Mo Lenoyke oT anna-
para k annapary. B komnaHum Hapewotcs,
YTO TEXHONOrMA OKaXeTcs BocTpeboBaH-
HOW Tam, TOe 30Ha MNOKPBLITUS He OYeHb
Bonslas. NMpumeyarensHo, 4TO € NOMOLLLIO
HOBOW TexHonoruu, paspaboTaHHOW Ha
Hase TexHonorvk “peer-to-peer”, MOXHO
nepepasaTk AaHHble BecnnartHo, He nonb-
3yACL ycnyramu cOTOBbIX onepartopoe. B
KOMMaHWW CHUTAIOT, HTO HOBaA TEXHOMOTNA
COCTaBUT KOHKypeHuuio GSM. lMopsoka
70 % mobBunbHbIX TEenedoHOB cendac nog-
DepXMBaIOT 3Ty TexHonorwio. MNpon3seo-
AuUTENb TENeKoMMyHWKaLWMoHHoro obopy-
nosaHua — komnaHus Ericsson — yxke
3avHTEepecoBanack HOBOW TEXHONOrMEN n
nHeecTvposana B TerraNet nopagka 6 mnH
nonn. MNoHATHO, 4TO COTOBLIE MOHOMOJMCTLI
(koMnaHKKM-onepaTopbl MOBUNBHOA CBA3K)
OTHECIMCb K 3TOW WMOEe CKENTUHECKU MU
HepobpoxenarensHo.

Mo mMaTepuanam
<www.rambler.ru/news/0,0/11148579.html>

3apspka akkymynsatopa
Ha PacCTOAHUM

Bce coepemMeHHble MOBWIbHbIE YCT-
poiictBa — MobunbHbIE TenedoHbl, nopTa-
TUBHLIE AyAMONNeeps!, HOyToykM u ap. —
MMEIOT BO3MOXHOCTE paboTel OT aBTOHOM-
HbIX Nepesapsxaembix MCTOYHWKOB 3Hep-
rum. U yem cnoxHee yCTpocTBOo, Tem 601b-
e noTpebnsembiii Tok U Tem BbicTpee pas-
PSKAETCA BCTPOEHHLIA akkymynsatop. Ons
nopsapsokn Tpebyercs npeobpasosarens
MUTEHWA W ero cCoeauHeHue NpoBogaMn c
CETbIO W YCTPOMCTBOM, 4TO He Bcerna buisa-
eT yoobHbIM Npy onepartveHoi paboTe.

Komnanwu Seiko Epson Corporation v
Murata Manufacturing o6ssevunm o cosmecT-
HOIM pa3paboTke HGecnpoOBOAHOMO 3apANHOro
YCTPOWCTBA ANA akKyMynsaTOpHbIX Gartapeid,
CcnocoBHOr0  CYWECTBEHHO COKPaTUTh
BpeMs 3apsaaKy SNeMeHTOB NUTaHWs nopTa-
TUBHBIX YCTPOWCTB. MpoToTin HOBWHKK Bbin
NPOOEMOHCTPUPOBaH HA CTEHOE KOMMaHUK
Murata Manufacturing B pamMkax BbiCTABKW
CEATAC JAPAN 2007, npoxopusliein 2—6
oktabpsa 2007 r.

BecnpoBogHoe YCTpoicTBO, pa3paba-
TaHHoe Epson v Murata Manufacturing,
Kpome ynobcTea MCNoNL30BaHWA, NO3BO-
NWT TaKXKe COKpaTiTe Bpems 3apsakv co
cTaHpapTHeIX 1...2 4 ANS COBPEMEHHBLIX
akkymynaTopoe go 10...15 muH. U k Tomy
XE HOBWMHKA MOXET BbiTh YHUBEpPCAaNsHOW
Anst camblx pasHoobpasHeix Npubopos,
KaXKAOMY M3 KOTOpbiX paHee Tpeboeanock
cBoe cobCTBEHHOE 3apaaHOe YCTPONCTBO.

Mo Marepnanam
<htip://www.3dnews.ru/news>



Korpa panuo "3arosopuno’.
A. C. NMonoB — oTey 3BYKOBOTO

paauvo
B. MEPKYJIOB, r. MockBa

OTkpbiTHe Tpouukoro v PeibkuKa,
paspabortku MNonoea

K koHuy XIX Beka B pa3BuUTbiX CTpaHax
Ha Tenerpade u TenedoHe onepaTopsbi
nosiL30Banuck ronoBHLIMKM TenedoHamu
(ux elle Ha3bLIBANW U HA3LIBAIOT HAYLLHW-
kamu). Hapagy ¢ atTum npy npoBeneHun
npoBHBIX 3KCNEePUMEHTOB W ONLITOB
nepegaqyn M konebaHuii no BO3AyXY,
BLINONHEHHLIX Bpannu, JNloaxem, Mono-
BbiM, MapkoHu, ronoBHbie TenedoHs He
npumMeHsanu. Beitna oueBnaHa ux Heobxo-
AUMOCTE 0N YTEHWS KOAOBR as3byku
Mop3se, Takke kak B 3NEKTPOCBA3W.
OnHako HenoHATHO Bbino, kyda ux noa-
KNo4MTL. HecmoTpa Ha kaxyllylocs

lonoBHbIe

AHTeHHA TenedoHbI

Puc. 10

cen4ac npocToTy TEXHWYECKOro pelue-
HWUS 330341, HUKOMY U3 "BENUKNX" €BpO-
NencKmx YMOEB He npuxowvna B ronoey
noes coeaHeHWs ronoBHbIX TeneCDOHOB
C pa3paboTaHHBIMKW YCTPOWCTBAMM.
Briepetie B 3ByKOBOM BUAOE 3dUPHLIE
TenerpaMmel ObINKM NpoOCNylWaHb Ha
ronosHon TenegoH B Poccun. Cobuitne
npouzowno B mae 1899 r. M. H. PulbkuH
(1864—1948) u A. C. Tpouukuii (1857—

1918) — accucrteHTsl A. C. Nonosa no
COrnacoBaHHOM C HUM Nporpamme oTna-
Xusanu ceasb B KpoHWTaaTckoii rasaHu
mexay dopramu "MumoTtuH” 1 "KoHc-
TaHTMH". MNo coeety TpOMUKOro, UCTONb-
3yA ronoeHoie TenedoHsbl, PeibkH BbIA-
BAAN NPUYMHY HEMCNPABHOCTU B NPUEmM-
Huke ¢opra "Muniotun”. Npu nogkno4e-
HUKW TONOBHOro TenedgoHa napannensHo
korepepy (pagvokOHOYKTOPY) OH yCnbi-
wan rpoMkue TenerpadHbie NOCLUIKK OT
nepepaioLei craHumm popTta "KoHcTaH-
TMH". Yepesa HeCKONbLKO OHEWN aHanoruny-
HO TPOMLKMIA NPWHAN K paclwudposan
3BYKOBbLIE WMMYNbChI OT HaxOAsALIEroca
Ha ypaneHun 26 kM U y4acTeylOLLEero B
paborax muHoHocuUa Ne 115.

Cnepytowmid 1900 r. ctan ans Monoea
ronom Tpuymda. 3a paspabotky cepun
NPUEMHWKOB C rONoBHBIMKW TenedoHamu,
MOAroTOBKY UX CEPUIHONO NPOM3BOACTBA
cUamMK1 POCCUIRCKO-(pPaHLy3CKON KomMna-
Hun "TMonos-OiwokpeTe”, ycnewHo npoee-
[OEeHHY0 3MMHIo onepauwio (1899, 1900)
no cnacexHvio peibakoB v BpoHeHocua
"TeHepan—agmupan AnpakcuH” B ®OuHc-
KOM 3anvBee, COBOKYNHOCTb PaHee Buinon-
HEeHHbIX paboT no paguotenerpadun Ha
npoLleaweid BO BTOPOW NMOnoBuHe roga
BcemypHOIA NPOMBILLNEHHOW BbICTaBKE B
Mapwke (PpaHums) oH Beln HarpaxaeH
Bonbluoid 3onoton Megansio (puc. 11).
Llapckoe npaBuTENLCTBO BHINAATUAC emy
Bo3HarpaxgeHue (33 000 py6.), B akBuBa-
neHTe npessillaowee Hobenesckyio npe-
MUIO TOrO BPEMEHM.

HenuwHe 0TMETUTE eLle OOHO BaXHoe
ncTopudyeckoe cobbiTwe, npovcluealee
yxe no ucteyeHun 110 net naobpeteHun
pagwo A. C. MNMonoeeim. B 2005 r. UcTopu-
YECKWi LEeHTP MexayHapopHoro coob-
wecrea |EEE (The Institute of the
Electrical and Electronics Engineers —
WHCTUTYT MHXEeHEepPOoB 3NeKTPOTEXHWUKW W
3nekTpoHukKW, oBpasoBaHHLiii B 1884 1. B

Puc. 11

06 oTkpbiTUK BbINO COOBLLEHO Haxo-
AALEMYCH B KOMaHAWPOBKE 3a rpaHuuei
Monogy. MoHuMas cepbe3HOCTL coobiue-
Hus, Monoe npepean noesaky W BeicTpo
Bo3eparuncs B Poccuio. Mo npubsiTiim oH
BLICOKO OLEHWN BO3MOXHOCTbH Npuema
NPepLIBUCTLIX CUrHaNoB "Ha cnyx”, NOBbi-
CUBLUYIO YYBCTBUTENBHOCTb MPUEMHOR
annapatypel. B Tedenne mecsua vmm
6bin paspaboTaHbl TPU BapyMaHTa "npu-
eMHUKOB TenedOHHbIX aenew” ¢ ronos-
HbiMK TenedoHamn 6e3 pene, anNeKkTpu-
YECKMX 3BOHKOB M MEXaHW4ecKoro
"BCTpsAXMBaHuA" korepepa. Cxema ogHo-
ro M3 HUX M BHEWHWA BUA, n3obpaxeHbl
Ha puc. 10.

Yxe yepe3 pea mMecsua Ha "napan-
nensHyo cxemy” PoibknHa — Tpouukoro
Obiny NonyyYeHsl NaTeHTsl B Benvkobputa-
HUKM U PpaHumK, HECKONBKO noaxe Obina
ogopmneHa "poccuiickas Nnpueunerva’.

B Espone 1 Amepuke B paguonpuem-
HWKax ronoeHeie TenedoHs BLICTPO Npu-
KUAUCb, CTan OCHOBHLIM CPEACTEOM
06paboTtku TenerpadHbix U TenedoHHbIX
nocnaHwii. Peructpupylowue nuwyuine
MEXaHW3Mbl CTanu BKIIOHaTh JWb ONS
[OKYMEHTUPOBaHWA OTNPaBNeHniA.

CLWA) cornacuncs € XxXOpaTtalcCTeoM
Poccuiickoil ceeepo-3anafHoi cexkumm
IEEE ycTaHoBUTL MeMOpWanbHyo O0CKY
Ha poauHe n3obpetarens. B mae 2005 .

warotoeneHHas B CLUA 6GpoHzosas
namaTHas naHene Bbina goctasneHa B
Metepbypr u ycTaHoBNEHa y Bxoda B
MemopuansHbiid My3eil-nabopatopuio A.
C. MNMonoea npu CaHkT-MeTepbyprckom
rocyfapCTBEHHOM 3NEeKTPOTEXHWYECKOM
yHuBEepcuTeTe (paHee WHCTUTYTE), roe
npogeccopomMm GU3nkK, a 3aTtem OUPeEK-
Topom A. C. MNonoe pa6Gortan po 1906 r.
BHelwHWiA BWA NnaHenu n nepesof TekcTa
npepcraeneHs Ha puc. 12.

O TOM, 4TO B KOHUE XIX BEka pelueHue
3afa4y Nno BBEAEHWIO roNoBHLIX Tenedo-
HOB B pagwoannapatypy Owino penom
OTHIOOE HE NPOCTLIM U HE TPUBUATEHBIM,
CBUOETENLCTBYIOT CODLITUS, CBA3aHHLIE C
MapkoHu. B uione 1899 1. v anpene 1900 .
MM BbLINKM  MONYYEHBI MONOXUTENbHEIE
3aKM0HeHUs N0 3HAMEHWTBLIM NareHTam
Ne 12329 u Ne 7777 Ha CenekTuBHbIe
("oxurrepHbie” — COPTUPYIOLLWE) NPpUem-
HWKW, COOEpPXaLUMe UHOYKTMBHO-EMKOCT-
Hble KOHTypbi. PaspaboTku BbINONHEHb!
66N COBMECTHO € KOJIEKTUBOM BbICO-
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NE IN ELECTRICAL ENGINEERING
AND COMPUTING

IEEE MILESTO

OFOY'S CONTRIBUTION TO THE DEVELOPMENT OF

WIRELESS COMMUNICATION, 189

1 essibility of

8 . §. Pepov demonstrated the p ssibi
.E‘S;E:ﬂfm‘ 8 » coatinusus signals over a distance
: by means of eleciros elic waves with the hclp‘IcI
Ip le device responding to electrical oscillation wh_.E!‘:
nificant coatribotien to the development of wirelss

municatio
May 2005

<> (NSTITUTE OP ELECTRICAL AND ELECTRONICS ENGINEERS

Mepeson ocHoBHOID TexkcTa: “T man 1895 . A.C.Monoe aemoHcTpUpoRan
BO3MONHOCTL NepeAaqM U NPUEMa KOPOTKMX W NPOJOTIKUTENbHbLIX
CUIHANOB HapacCTOAHWM N0 64 METPOB NOCPEACTBOM INBKTPOMArHWTHLIX
BOMH € NOMOLLIO CNBLMATNEHOND NePeHOCHOND YCTPOWHCTEA, PRarvpyiowero
Ha ANeKTPU4ECKWE KONBGAHWA, YTO CTAN0 ONPeenAlowNM BKNaA0M B
pasauTre GecnpoBogHON cBA3N".

Puc. 12

KOKBaNMGULIMPOBaHHLIX 8HITMIUACKMX Crne-
unanuctoe MARCONI COMPANY. OpgHako
Ha cTaguu npeasapuTensHoro ogopmne-
HWA [OKYMEHTOB 3TOMY 3/1MTapHOMY
VHXeHepHoMY "knyby" Bbin ellle Heeenom
cnocob NpyUMeHeHWsa ronoBHbIX Tenedo-
HOB. [OTOMY Ha Cxemax B NaTeHTax OHW He

yKas3aHsbl.
Bmecte ¢ Tem B nekabpe 1901 r. npu
3HameHuTOom "Bpocke” paguocurHana

Yyepe3 AmnaHtuky MapkoHW Ha amepukaH-
ckom Bepery okeaHa noeun Gykey S, nona-
rasicb He CTONBLKO Ha CeneKuMio, CKONbKO Ha
YHYBCTBUTESNbHbIA OETEKTOP W BOCNIPUMMYM-
BbliA FONOBHOW TenedoH, coeaMHEHHbIE Mo
cxeme [11, 12], HEOTNIMYMMOIA OT “NpUEM-
Huka penew” T[onoea (cwm. puc. 10).
HenwwHe otmeTuTs, 4To MapkoHu nonb-
30BancH ronoeHeiM tenedoHom "6e3soa-
me30Ho", nockonbky CLUA He cnewwnm
npuobpecT  aBTOPCKYID  NUUEH3UI0
Monoea — PeibkmHa — Tpouukoro.

Papguoeewianme B Poccum

Bo Bpems lNepBoii MUPOBOA BOWMHLI
(1914—1918) » no okoHuyaHuw ee, Bnaro-
naps  ycnexam B paguoCTPOeHWW, B
OTAEnNbHLIX eBponeickux ctpaHax u CLUA
rocygapCTBEHHbLIE PYKOBOAWMTENW BLICTY-
nunK B 3upe ¢ BaXHBIMK 3aABNEHUSIMIA W
obpalueHuamMu Apyr K apyry.

B Poccun B npealuecTryioume peso-
NIOLUMOHHBIM nepemenam 1917 r. mecsubl
MOLUHbIE CTauuoHapHoie paguoTene-
rpadHbie cTaHumm yxe pabotanu B CaHkT-
Metepbypre, Mockee, Teepu eBponein-
ckoi1 yactu, a Takxe B Cubupu, CpeaHei
Azum, Ha JansHem BocToke.

BricTynneHus pocCUMIACKUX rocynapcT-
BeHHbIX aesiteneli B agupe — obpalueHus
K Hapony Havanuce nocne Meepaneckoit
pesonioumMn. 3a rof uxX CNy4Wnocb He-
ckoneko. 27 aerycta 1917 r. raea Bpe-
MEHHOro npasuTenscTea A. ®. KepeHckuia
(1881—1970) oBpatuncs no paovo K Ha-
poay B cBA3Kn ¢ KOPHUNOBCKUM MSATEXOM B
BOicKax. B 3TOT Xe 1 Ha Apyroii neHb 28 ae-
rycta BepxoBHLIA rnaBHOKOMaHOYIOWMIA

poOCCUIACKOW  apmumn
N. I KopHunoe (1870—
1918) Takxe BeICTYNMN
¢ obpauieHvem K Ha-
umu. MpumepHo B 19 4
25 okTab6pa (7 HoAGpsA)
1917 r. BpemeHHoe
NpaBvTENLCTBO Hanpa-
BWNO MO paguo no-
cnepgHee Tparvwdeckoe
W3BELLEHNE, HAYUHAE-

weecs cnosamm:
“"Bcem, Bcem, Bcem...".
Brnuxe Kk nonyHo4un

BHOBb Ha3Ha4YEeHHbIN
Mpencenatens Coeeta
HapogHeix Komwucca-
pos (CHK) B. U. NlenuH
(1870—1924) appecy-
et no paguotenerpady
nocnaHuwe "K rpaxpa-
Ham Poccumn”™. YHepes

naTe aHen JIeHwH, Tak- F

Xe HayuHas co CfoB: P - S~

"Bcem, BCcem, BCEM...", - -

coobusaer 06 obpago- (I By PEE SN SR DIrL 1 A

BaHum nepsoro CHK un
NpuHATUW [ekpeTos o
Mupe u 3emne. TekcTsi
BBICTYNNEHWA NOCTY-
nany Ha pacnonoXxeH-

ADIO
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'Puc. 13
Hyio nog Cankr-le-

Tepbyprom Llapkocensckylo  (no3xe
[eTckocensckyio) papmocTaHumio, OTkyaa
OHWM PasHOCWNNCL K APYrMM CTaumoHa-
PHBIM W NONEBbIM pagMoOCTaHUMAM B
Poccvn v EBpone pns nepene4arku B
raservax.

B anpene 1918 . CHK npuHan pele-
HWE O nepepaqe psaOoa MOLHbIX Pagvo-
CTaHuuii B BEAeHWe KoMuccapwarta noyT
v Tenerpada, B TOM 4ucne Teepckoin, na-
6paHHON ONs MexayHapoAHbIX CHolle-
HWil. Yepes ABa mecsAua B opraHu3aumm
NoOSBUNOCH CheuuanbHoe "HewTaTHoe
6iopo”, pykoeogumoe M. A. BoHu-Bpy-
esu4em (1888—1940). B aerycre ocoboe
vccnenoBaTensckoe nogpasaeneque ne-

peexano B HwxHwii Hoeropon w ero
cTanu Ha3elBartb Huxeropoackoi paguo-
nabopatopuein (HPJ1). Tam Havanuce
paspaboTka MOLHbIX TeHepaTopHbIX
namn v CTpPoOUTENbCTBO MNEPBOro oTe-
4YecTBeHHoro paguotenedoHHOro nepe-
partyvka. 27 despans 1919 . yrpom,
BMECTO NpuBLIHHOI a3byku Mopse, B
acup nowno obpaweHue MYXCKUM
ronocom:

"Anno! Anno! loeoput Hikeropoackas
panuonaboparopua. Pa3, nea, Tpu. Kak
cnbiwHO?" [13].

MNepBbie KOHUEPTHI N0 paavo Ha BCHO
cTpaHy TpaHcnuposann ua HPJ1 27 u
29 man 1922 r., "cnbilWKMMOCTL" MX Npo-



ctupanace Ao 3000 km. B
Mockse noctpoeHHas HPJ1 Ha
ynuue Pagwo LeHTpanbHas
pagwoTtenedoHHan cTaHuma
(LUIPC) nepepana My3blKanbHbiiA
koHuepT 17 ceHTabpa 1922 r. C
8 ceHtabpa 1924 r. UPC, B 1O
BpemMsA camas mouwHas B Eepone
(12 kBT1), umeHyeman ewe PB-1,
nNpPUCTYNUNA K perynapHeiM nepe-
nasam Ha BonHe 3200 m
(93,75 kl'y). 12 okTAbpA TOXE B
Mockee Ha AONWMHHOW BONHE
1010 m (297 kl'y) Hawana pery-
napHoe seulaHwe CokonbHu4e-
ckaa pagvocTaHuwms, NMOCTPOEH-
Has nog pykosogcTteom Byayuie-
ro akagemumka A. Jl. MuHua
(1895—1974). Kowey 1924 r.
cuutaetca B Poccum Hadanom
perynsapHoro paguoseiadus [9].
NocrtaHoeneHuem CHK 15 wions
1924 r. oprannaoeaHo OGwecT-
B0 paguonioburenen PCHCP
(nepevmeHoBaHHoe B O6wecTtso
apy3ein paguo PCPOCP k koHuy
roga). B eeliwenwem 15 aerycra
1924 r. nepsom HOMeEpe XypHana
"Paguoniobutens” (npapoautens
xypHana "Paguo”) — nevatHOm
opraHe obulectBa — yuTaTens
I I TMHKWH BBIABMHYN Npeanoxe-
Hwe BeecTu B obpalieHne MnoHs-
TMe "paguoBellaHue” NpuMeHn-
TENbHO KO BCEM Nepegaqam My3sbl-
KanbHO-peYyeBblx Nnporpamm no
paawmo [14]. TepmuH BeiCTpO Nony-
yun npuaHaHuwe B Poccun n Apyrux
POACTBEHHbIX CTpaHax.

ABTOMOOUNBHBINA
papuotenedoH

MNocne Havana no6egHoro
wecTeua paguotenerpaduu no
MUPY HENPEeMEeHHLIM arpubyTom
HA3E@MHLIX BOEHHBIX W rpaxaaH-
CKMX OpraHu3aumii, MOPCKMX
cynoB ctana pagvopy6ka, B kKOTO-
po# onepaTtop npvHWman coob-
weHus. Ho B manorabapuTHbix
CKOPOCTHBIX Buaax TpaHcrnopra
(camonerax, aBTomMobunax) me-
cTa pna paguopybkv u oneparo-
pa He bbino. BmecTe ¢ Tem neTtum-
KM 1 wodepsl BO BPEMA ABUXE-
HWUS HE MOTYT CYMTHLIBATL C Tene-
rpadHOi NeHTLl oTnedYaTaHHbe
TOYKM WM Tupe. MoaTomy Ha BOC-
xop paguoreneOHUM OHM CMO-
TPenu ¢ Hagexaoi, Hagescb Npu-
obWwmuTLCA K HOBOMY BUAOY CBA3M,
COBMECTUMOMY C BOXOEHUEM.

Ceiiyac 310 KaxeTca CTpaH-
HbiM, HO B 1910-x rogax aswa-,
asTomobunecTpouTen 1 paavo-
WHXEHEPLI CHMTaNnu, 4To camone-
TaMm ¥ aBToMOBMNAM OT Npuemo-
nepegaTyvkoB ny4ylle AepXartbecs
noganewe. Mpegnonaranock, 4To
GnoKTYyaum — HanpsXeHuin B
pPaguMoycTponcTBax MOTYT Mnpu-
BecTn k cbow 3nekTpuyeckoro
3axuraHusa TonNWea B UMNuHApax
M gaxe B3pbiBy gsuratens, a
INEKTPUYECKMEe paspsabl cucTe-

Mbl 38XUIraHW|, B CBOKO 04epeab, co3ga-
OyT HenpeogonuMbie NOMexu paauo-

npviemy.

225 km OBblNM NPUHATBEL HA3eMHOM
paguoctaHumern B8 Heio-OpneaHe
(wrar JlyuauaHa) B ceHTabpe 1917 .
B oktabpe Toro xe roga ronocosas
pagvocBa3s Obina B3sTa Ha BOOPY-
XEHME; 3KMNaxam BO3OYLHbIX
CyA0B peKOMeHA0BanoCkL Neperosa-
pYiBaTLCA Ha paccTosHuv He 6onee
40 km mexay camonetamu u 70 kM ¢
Gnuxailuen Ha3emMHOIN TOYKON CBS-
au. MNpuMepHO B 3TO Xe& Bpems B
apmun CLUA Buinu npoBepeHsl 3kc-
NEPUMEHTHLI N0 PAAMOCBA3N MEXAY
HaxoOsWMMCH B BO3Ayxe camone-
TOM ¥ egylumMmM asTomobunem.
Cuutaercs, 4TO BrepBbie paguo-
NPYEMHMK B FPaXAaHCKOM NErkKOBOM
aBTomobune ycrtaHoeunu B CLLUA.
BmoHTMpOBaTh ero Tyaa 8 1919
OTBaXWUNCA MONOAOK NPeanpuHUMa-

Puc. 14|

Tenb A. lpeb, ocTasBLLMIACA NO OKOH-
yaHuu MepBoi MMPOBOIA BOIHLI Be3
3apaboTKOB OT BOEHHBIX 3aKasoB.

[Puc. 15

Ewe MNpeb 6bin papmoniobutenem —
yBnekanca niobutenbCckoi paawo-
CBA3bLID, NO3TOMY B COBGCTBEHHOM
Nerkoeoii mawmHe "bbiovk™ B gonon-
HEHMWE K NPUEMHMKY peLunn ycTaHo-
BUTE pagwonepepatyuk. Ceepxy
asTomobmns Ha T-o6pa3Hbix CTOMKax
OH pacTaHyn LWEeCTUNPOBOAHYIO
aHTeHHy (pwuc. 13). JlamnoBowck-
POBOW Npuemonepeparymk  Ha
BonHe 150 m (2 MIy) ysepeHHO
pabotan B paguyce go 250 kunome-
TpoB. PaamelleH oH 6bin Ha 3aaHeM
CUAEHbLE, INEKTPONUTaHKME nonyyan
OT OTAENBLHOro akkymynatopa, pac-
NONOXEHHOro BHWM3Y. CKOHCTpyW-
pPOBaHHOE NEpeaBVXHOE CpPencTeo
cBa3u pe6 Hasean "aBTOMOGWNb-
HbIM paguoTenedoHoOM”.
CnucaHHas u3 apmum annapary-
pa Gbina M3roToBneHa B amepukaH-
ckom dunuane komnaHum MapkoHu.

Kctatu, cam MapkoHu CBOKO nnaey-

THE SEATTLE SUNDAY TIMES
Sent. 1. 1929

FOR AUTOMOBILES

The Collins Wiceless "Phone Will Eliminate Many of the Troubles
Experimeed While Motoring at 2 Distance
from 1 Garage.

yylo axry-nabopartopuio “3netpa”
o6opynosan ronocosoit TenedoH-
HOW CBA3LI0 B TOM e 1919 r. Cnycta
Heckoneko net B CLUA asTopaguoTe-
nedoHamm Havanu cHabxaTtb as-
ToMOGMNKM nonuumu (puc. 14). Mo
npumepy Npeba aBToaHTEHHY pacTa-
rMBanM Ha Kepamu4eckux W3ONATO-
pax cBepxy kpeilun. Bonee nosgHss
paspaboTka asTopagworenedoHa ¢
pPamMoyHON aHTEHHOW, CAenaHHas B

o
.
-
L

e T END 2 -

BELL LABS (CLUA), nokasaHa Ha
puc. 15. OgHako euwe B KOHUE
1920-x rogoB Mano KoMy yaasanocb
pasroeapveate Mo asropaguorene-
$OHY TakK, Kak 3TO BUOHO Ha CHUMKe
13 rasetsl (puc. 16).

JINTEPATYPA

11. Mepkynoe B. Korga v roe Geino
uaobpeTeHo paawo. — Panwo, 2007, Ne 7,
c.8—12.

12. Tpwropoe WU. 3arapka Mapko-
HW. — <http://www.qrz.ru/articles/
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Puc. 16|

detail.phtmi?id=141>.

13.  <http://www.tvmuseum.ru/
search.asp?cat_ob_no =17&ocb_no=
17&a=18&pg=2>

Bnepewie OT neTauiero rmgpocamone-
Ta BMC 6eperosoi oxpanbl CLUA ucnbi-
TaTenbHbIe pagMoCcurHankl ¢ pacCTosHUA

14, TuHkuH T NMUCEMO B peaakumio, —

Pagwo, 1924, Ne 1, c. 16.

Penaxktop — A. Muxaidnos, unmocTpayuwl — aeropa

-
]

g

[=:]
(=]
@
[+
@
o
o

ni'ojpei@}nsuod :Mooduog
ni*olpei@|iew :uaLeld wandy

2002 ‘L1 5N ouldvd



Bxogbl curHanoe MUTB/Y knamnu-
pytoTcs (GUKCUMPYIOTCA K ONpeaeneHHomMy
YPOBHIO) guogamu ans Toro, 4tobbl 6bin
rapaHTMpoBaH BGLICTPLIA 3axXBaT CUMHXPO-
HU3AUMK NPU NEpPeKNioYeHUU BXOAOB
NUTB. Owogbl Ans knamMnupoBaHWs u
OMOAbl, OrpaHW4MBalOLLMe pasmMax CuH-
XPOWMMMYNLCOB, NOAKMIOHEHBI K MCTOHHUKY
HanpsixeHua 1,3 B. Ycrpoiicteom, orpa-
HUYMBAIOLLMM Pa3Max CMHXPOMMNYNLCOB,
ynpasnsioTt paspsasl TCCON w TCI2X.
Paspsg TCCON = 1, ecnu BKMIOHEHO
KNamnupoBaHWe Mo MakCUMYMYy CWH-
XpOWMNYNbCOB, KOraa cpabaTbiBaeT CuH-
xpocenekTop (SL = 1) unu korga npuxo-
OWT HOPManbHbIA TENEeBU3WOHHBIIN CHr-
Han. CkopocTe kKnaMnupoBaHWMa no
MaKCHMYMY CHHXPOMMIYNLCOB MOXHO

10 Bnok BeiOopa n o6pabdoTkm

BXOZHbIX BUAEOCUIrHANOB
OAHOKPUCTanNbHOro npoueccopa
UOCIII

b. XOXJ10B, goxrop rexH. Hayk, r. Mocksa

B xypHanax "Paguo” Ne 8 u 9 3a aror rog 6eino gaxo obwjee onu-
caHue ogHokpucTtansHoro npoyeccopa UOCII, cogepxaiyero MHoro
dyHkymoHanbHbix 6noxos. B nybnukyemoii sgecs ctatee 6onee nog-
pobHo pacckazaHo o 6noke Beibopa n 06paboTiku BXOAHLIX CUrHaN0B.

2
@

a Beixoge ycunutens MY uaobpaxe-
Hua B npoueccope UOCIII suigenser-
CHl NOMHBLIN LBETOBOW TENeBW3WOHHbIN

COYeTaTLCH C CMrHanom
ueetHocTm C3, a curHan
NUTB6 — c curHanom

Qﬂ

P @

suneocurHan MUTB1. Kpome Toro, B npo-  C4. [ina  BKRIOYEHUS Brodnod/ i <
Lleccope NPeaycMOTPEHbl BXogbl ONs  TpebGyemoro BXOOHOro 5”‘0‘7”0‘,; Svo/ i | -3 P -
HECKONbKMX BHELWHWX BWAEOCWIHANOB  BWMOEOCUrHana KoMMy- JNXMM _L_)" >
(MUTB wunu napel curHanoB ApkocTM Y 1 tatopom A ynpaensior Bbib 48 — |88
usetHoctu C). [na seibopa oagHoro wa  paspagabl INA—IND Tak, . Juodw.
§ HUX, ero npegsapvTencHor obpaboTkm U1 Kak 3TO Yyka3aHo B T2 T \Kpasnu-
x| BbllEneHMA [nA NOAAN Ha Zpyrue ysnbl Tabn. 1. NomeyeHHbie Ha Yy \; | podarue
T MUKPOCXEMbl NPeaycMOTPEH cneuwanb- B Tabnuue 3Bespouka-
Hblid 6nok. Ero cTpykTypHas cxema noka- MW BXOAHbIE CurHansi
x 3aHa Ha puc. 1. OH COCTOMT U3 BXOAHOTO NP 3HAYeHusX pas3pa- 7
’I.E Koagmy'ra'ropa A, nepexnwodatens b ans ﬂoa INB&IND. pamg:lx ? cggﬁmﬂf{rﬂ)‘cyﬂ’ﬂfepes[
Belbopa BugeocurHana, nocTynawuwero Al 1 wom 101, 38yr. pewexmop u y3en
8 Ha CUHXpocenekTop, ¢unsTpoB yana B obecneuuawT cpaba- nyrez/yz L epynn. Ja0epHAL T
LNA pasfgeneHns CWrHanoB APKOCTW W TblBaHUE YCTPOWCTBA WX  fIYTH3/Y3 —= ,
= LIBETHOCTH, BLIXOAHOTO koMMyTaTopa I, ¢ meTekTupoBaHus Heob- [J)TBY/Vy —= P
= BbIXOfi@ KOTOPOro BulbpaHHLIM BUAEOCUr-  XOAWMOro UBETOBOro nUTe/YXom —=
0  Han moxer Gbitb nogaH, Hanpumep, Ha cTaHgapTa, KoTopoe Bxodnozo KomMM mamopa
yctponcteo "Kagp B kagpe” (PIP), u Haxogutcs B 6noke RGB/YFPgFy/
AononHuTensHoro nepeknovarens [fl, usetHocTw. Mpwu onuca- L3 >
. no3sonsaioLLero euibparts CUrHan Ha BelBO-  HUKM 3Toro Bnoka (B apy- ClY —= =
. ae 48 MUKpOCXeMbl, KOTOPLIN MOXET BbiTb  roi cTatee) Bymer pac- >
VCNONb30BaH Kak BXOA, U Kak BbiXoM,. CMOTPEH W npouecc
BxogHoi kommyTatop A Heobxogv™m  OEeTeKTMpPOBaHuA. 3gech
- ONA BbiOENeHWs OOQHOMO M3 BMOEOCUrHa- Xe Ccnepyer ckasaTtb, C-x om
o nos (MUTB nnn Y/C). 4TO AeTekTUupoBaHue Bx08H020
gg IOna BHewHwux curHanoe MUTB npea- npoucxogut He Henpe- KOMMyMmamona "
& HasHa4yeHbl NATe BXOAOB (CM. pparMeHT  peIBHO, @ TONLKO Nocne Rgg/gpf’ /Y‘?]V >
2 cxembl Ha puc. 2). Bce OHM moOryT cny-  BKNIOYEHWUS KaHana wvnm 8 o
. XKWUTb U Kak BXoAbl curHanosY ans dopmu-  nocne w3MeHeHwit B 5
.5_ poeaHun curHanoe Y/C. Ha wecTtoil Bxog,  cuHXpocenexkTope (pas- ;
kommyTaropa noctynaer curHan NMUTB1 ¢ psg SL), koTopsin ume- =
S YN4YW. BxogHoi curHan NMUTB2/Y2 MOXeT  eT CBOW BXOA.
3 >
83 >
% @ Auognoe Jmovetoe =
= HAaGMnupo-+— AaMnupo-
3 ﬁaﬁuep Jaﬂaep Puc. 1
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yBENn4MTL BOBOE, ycTaHoeus TCI2X = 1.
MNpu HenpaeunbHoil pabote gucnnes oba
paspsga TCCON u TCI2X npuHumaioT
3Ha4eHwA 1.

Paspsagom CV2 exopg MNUTB2/Y2 moxer
ObITb NOAKMIOYEH K BXOAHOMY KOMMYTaTO-
py vnu K 3BYKOBOMY DEXEKTOpY wu yany
rpynnoBoi 3apgepxku B Gnoke MY. Mpu
BTOM MOXHO MCNONL30BaTL BHELLHMA 3BYy-
KOBOW pexekTop. [eMoaynvpoBaHHLIN
curHan MY c Boixopa (BoiBOa 48) YIMNYU
(IFVO) noctynaer Ha BHELHwWIA 3BYKOBOWA
pexexkTop, a ¢ Hero — Ha exopg MNUTB2/Y2
(BeiBOA 55). Ecnu pa3psag CV2 yctaHoBneH
B 1, To curvan NUTB2/Y2 nogaH Ha BHYT-
PEHHWI1 3BYKOBOM PEXEKTOP W y3en rpyn-
noBoit 3aaepxXkn. Mx Beixod Tenepb MoXeT
CNyXuTb Kak Bxon curHana MUTB1 u

Cuenan €/Y-3 am BxodHoe0 KomMyma-

mapa RGB/YFFPe/YUV

MOXeT ObiTb BeibpaH YCTAHOBKOM pasps-
nos INA—IND B 3Hauenus 0001,

Cnenyet OTMETWTb, YTO €cnu paspsg
CV2 ycravosneH B 1, curHan MNUTB2 He
MOXeT ObiTb BuIGpaH H1 BXOOHLIM (pa3pa-
Akl INA—IND), Hu BbIxoAHbIM (CS1A—
CS1D) kommyTaTopamm.

Bce nopasaeMble Ha NPOLIECCOP CUrHa-
nel (MLUTB nnnY) copepxar CUHXpoMMIynb-
Cbl, KOTOpblE HeobxogumMbl oA paboTui
cuHxpocenekTopa. OTaensHeli nepeknio-
yatens b eupeovpgeHTMdUKaLMK NO3BO-
nRet BuibpaTth BUAEOCUrHan, Hanpaense-
Mblil Ha BXOf, CMHXPOCENeKTopa, KOTopLIiA
pacnonoxeH B 61oke CuHXpPOHW3aLmu. B
3TOM Nepeknoyatene BuibupaloT Heobxo-
[OVIMBIA BXOAHOW curHan paspagamu SD2—
SDO rak, kak npepcrasneHo 8 Tabn. 2.

b

Mcnons3oBaHwne oTaenbHOro BXOOHOro
nepeknioyarens ans euaeoungeHTudmka-
LMK B COMETAHUM C CMHXPOCENEKTOPOM 1
cobCcTBEHHOW NpOrpamMoi ynpaeneHus
obecneyvBaeT AONOAHUTENLHBIE BO3MOX-
HOCTM Ona ctabunbHoro otobpaxeHus
akpaHHoro medio (OSD), ckaHmpoeaHwa
exopna AV 1 BEIKNIOYEHUA BXOAA 3BYKa.

BuifpaHHbii BXOAHBIM KOMMYTaTOPOM
BugeocurHan npoxoauT B y3en B (cm. cpar-
MEHT Cxembl Ha puc. 3), obecneyveaio-
WM paspeneHne CUrHanoe SpKOCTU U
userHocTU. OH copgepxuT y3en knamnu-
posauus, ¢uneTp HY, pexekTopHbie
GUNLTPLI, NOAaBNAIOLLME CUTHAN LBETHO-
cTH, ¥ rpebeHyaTeiii pasgenvTensHbii
MeauMaHHblid GuneTp. MNocnegHuini MoXeT
obecneyneaTte pasfeneHue cocTaBnsio-

BviGpannstd Gna udexsmu -
- guxayuy Y78, nodadaemeid

A AR R

!
|
HFEHMUPUKAYLA l

8 Gnok SYNC &GEO
ﬁwﬁg?ﬂ'ﬁﬂwlz YT8 dna

= Bx00H020 KOMMYymamopa
UTé = 8udeacuaﬁam [ ReB/ YR Py /YUV
N4 fﬂﬂ ’ NIUTB/Y BoiGpareii NYTB/Y dnA
e scs ™ cunxpocenexmopa
el ﬂxac?mzl——-—- i |
sH pessi | | i1
4
e SECAM unu
5 ) A |__ _ ‘ HeCmandapmesii
o CmandapmHoe - Y8
Ing AR A T | 0 o872
s CUnXpouMnymcos| "’ I nepexatoament
L" . 1 \_% R O-415/520nc | | REB/YPR /YUY
c o D
@ csm B0 T 3
; poba- KomburupobaH. !
] Beixodnod xamymamap gfﬁ;&- 1H/2H 3 EHaNDR ¥
Kam 3adeprra =g r
r Adanmus- TP S3 i i
Hblid 1H/2H ,g§ Komburupos. l{BemoBoad cuztan
i #ﬂMb‘u- Jadeprna) | |o& cuenan unu NUYT8 nobaemora
= | unsmp ~ CPOK T L |ubemHocmu | wa Brympennud
G A'ﬂ_ HECMGHIAPMALIL /I T1 ;’; B 4oemon pgudceop
- Cuegran yéemuocmu > J
L_ | == = B8 6y TTUTB/PIP
= - o |
(=%
CFAQ-CFAZ S
IA’AIHB ﬂYC cmcm S K.
Tabnuua2 /U787 Y0300\ S85
3HaveHHe c Y1y 7 - 25>
: -~ 1T &
pa3 BriGpanHbiit BUAeocUrHan :gﬁ
SD2[SD1 [ SDO ayrszfve | L [ P77 | L5l + O=4154c,
o | o | o |Bpanssii curnan yepes O / Knamnu- -
Cures INA—IND Aurs3/v %E | pobanue Komburupobar-
o | o 4 | NUTB1 (BHyTpennmii. Sl 3 no 1H/2H N HbIT cuenan 'y
C Bbixopa VM) NYTBY/v4 bg, X | beneuune ™ 3adepwrar] |3Sa | G
g “: 2 23%3 yre/ §§ gg ooy ‘%E na 5l?ﬂ?€ﬁm0p
- g
10 | 0 [numeéra s I %\ sdigmet %§ i3
o (LBX) [IUTBE/Y6 | Adanmubnbid — cmpox T  AowGunupoBan-
NERERLTT | | |Hombugunemp - Hold CUHAN
Puc. 3 ybemrocmu
uc.

devconnee

WIMHX3103Tua

S0-£8-809 "valL

ni‘olpei@ynsuos :mooduog
ni'ojpei@jiew :uaield wandy

2002 ‘1 | 5N oMTvd




A

Ten. 608-83-05

Bonpocei: consult@radio.ru

2
g
b=}
g
@
=
]
E
pr
:
(%]
H
g
-1
=

PAOWMO Ne 11, 2007

-

W

LMX APKOCTH 1 LIBETHOCTW TOJNTLKO B PEXU-
max NTSC u PAL. Korga Ha npoueccop
NoCTynalwT TakMe curHansl, GunbTp aBTo-
MaTu4ecku BknoyaeTcs, a paspag COMB
npuHUMaeT 3Ha4yeHwve 1.

B rpebeHyaTom unLTpE BXOOHOW BU-
[EeocurHan nNpoxoavT 4epes BCTPOEHHbLIA

Tabnwuuya 3

3navenme 1 unu

0 paspsina Fsc=4,43 My

Fsc=3,58 My

YD3 YD3x220 He+ | YD3x280 He+t

YD2 +YD2x110 He+ | +YD2x140 He+

YD1 +YD1x55 He+ | +YD1x70 He+

YDO +YDO0x30 He | +YDO0x30 He

Tenb, rAe OH BLIMWMTAETCA W3 MONHOro
BMOEOCWUIHana, nogasaemMoro Haysen B. B
pesynkTate nony4aeTcs CUrHan sipKocTu
(Y), 0cBOGOXA@HHbI OT KOMIMOHEHTOB CMI-
Hana useTHocTH. OH NPOXOOMT perynupye-
MYIO NUHUIO 33AEPXKKK, HACTPOEHHYIO Tak,
yTo o0becne4yvBaeTca COBMageHue no
¢dpoHTaM CUrHanoe APKOCTU M LIBETHOCTH.

3anepxky curHana ApKocTy U3MEHSIOT
pa3pagamu YD3—YDO Tak, Kak nokasaHo B
Tabn. 3. 3HayeHwe 3apepxku 3aBUCUT
TAKXKE OT 4HacTOThl Hecyler UBeTHOCTWU
Fsc. Mocne nuHum 3anepKku curHan apko-
cT1 noctynaet B uHTepdeiic YUV.

JAns pazaeneHWa CUrHanoB APKOCTH U
uBeTHocTH rpebeHyaTbiM GUNETPOM He-

Tabnuuya 4

paboTel GunkTpa HyXHa 3aaepxka Ha ase
CTPOKM.

Korpa ¢wukcupoeaHHoe ¢da3oBoe cooT-
HOLLUEHWE MEXAY CTPOMHOI 4acToTon M
4AacTOTOM UBETOBOW NOAHECYLUEN Hapy-
waercs, pabora rpebeHyatoro ¢wnsTpa
yxyawaertcsl, NOABNAIOTCA NepPeKpecTHbIe
WMCKaXEHMA NOo UBeTy u AapkocTu. MNoatomy
rpebenyathliit GUNLETP HE NPUrogeH N\
06paboTkn CUrHanoB HEKOTOPLIX LBEeTo-
BblX CTaHOapToB, Hanpumep, curHana
cuctemel SECAM.

KomBudpunsTp BKNKHYAETCA W BIKIIO-
4yaetcAa ycTtaHoBkoW paspspoe CFA2—
CFAO Tak, kak otobpaxeHo B Tabn. 4. OH
BbIKNIOYEH Npu 3Ha4eHun 1 paapsana CFAQ

Tabnuua 5

3HaueHwe paspaga
CFA2 |CFA1 | CFAD

Pexum rpebenvaroro hmnsTpa

3HayeHWe paspaga BuibpaHHbiA

CS1A |CS1B | CS1C |CS1D curHan

0 0 0

AsTOoMaTUdeckan perynuposka ans PAL w NTSC.
GuneTp aktmeeH npu IVWF=1 ans pana pexumos PAL u NTSC

0 0 0 0 Brikno4yeHo

Mpebenuat MNLTP aKTMBEH TONBKOD B pexume NTSC-M,
koraa paspaas CD3—CDO0 ycranoenets B 0111, [AnA TpIokoBOro pexuma
BUAEOMArHKMTO(OHA HYXHA cCreymansHan NporpamMa

0 0 0 1 NUTB1 (c esixo-

Aa YNy

nure2

Y2+C3

Buikmoqenue rpebeqyaroro gunstpa

1 0 0

nev g 1

BrnioueH ana PAL-BG u NTSC-M. Paspsg IVWF nomkeH GeiTe ycTaHos-
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nonocosoi GuUNeTP, BLIAENAOWMIA y4a-
CTOK CnekTpa, COOTBETCTBYIOLMIA CurHany
useTtHocTH. OH 3aaepxviBaeTca Ha oaHy (B
pexume NTSC) unu Ha gse (B pexume
PAL) cTpOKK 1 BHYTPWM MEAWAHHOrO Gunb-
TPa BbIMMTAETCA M3 HE3AAEPXKAHHOIO Cur-
Hana. Ha Bbixoge nNepeoro BelMMTATENN
nony4aeTcsl CMrHan UBETHOCTH, KOTOpPLIiA
v3 Gnoka GUNLTPOB MOCTYNaeT Ha BeCe-
CTaHOapTHLIR Oekogep UBEeTHOCTW. IToT
Ke CurHan NpuxoamT Ha BTOPOI BbluuTa-

4 5 6 FMy

06xoavMmMo MmeTb GUKCMpoBaHHoe ¢aso-
BO€ COOTHOLUEHWE MEXAY CTPO4HOW 4a-
CTOTOW M 4acTOTOW LBETOBOI NOAHECY-
wei. B pexume NTSC dasa nogHecyuien
MEHSIETCA OT CTPOKM K CTpoke Ha 180°,
noaTomy B MeguaHHoM unsTpe Ana pas-
LeneHus COCTaBNAIoLWMX APKOCTH M LBET-
HOCTW 3afepXka curHana nonxHa 6biTe
paBHa ogHou cTpoke. B pexwume PAL ¢daza
noaHecyLiei MEHAETCH OT CTPOKW K CTPO-
ke Ha 90°. MNpw aTom Ans HOPMAansHOWM

nLTB4

Y4 +C4

NUTBX

YX + CX

nUTB6

A =1 (=1 Y (=] =S (=19 [=]
alalalalalalojlolole
alalolojolof=a|a|=]=
olo|al=lolo|=|a|ele

Y6+ C4

He3aBMCMMO OT YCTaHOBKWM pa3psaos
CFA1 n CFA2. MNpeanoyTuTensHa mx ycTa-
HoBKa B 3HaveHws 000. PwuneTp nogoep-
XWBAETCH BKNIOYEHHbLIM, ECNAWM  41cno
CTPOK B NONe COOTBETCTBYET LiBETOBOMY
cranpapty (IVWF = 1). AnanTMpoBaHHOCTb
rpebeHyatoro ¢unbTpa K UBETOBOMY
cTaHaapTy oTobpaxaercs perucrpom CD
(nogpobHee Gynetr B ApYroin crartbe).
YcraHnoeka paspaaoe CFA2—CFAQ B 3Ha-
yeHue x10 ucnonb3yercs TONLKO ANA
pexuma NTSC. 3nadeHune 100 atux paa-
pPAOOB MPUMEHRAIOT TONBKO B COYETaHWUM C
pexumamu NTSC npu CM = 1111 n PAL
npu CM = 0010. Mpwu IVWF = 1 rpebexya-
Thit GUNETP BKNIOYEH OaXe B TOM cny4ae,
€Cnv LBETOBOWM CTaHOapT HE OMNO3HaH.

B pexwme SECAM Bmecto rpebenya-
TOro pasgensiouwero ¢unsTpa MCnonb-
3yl0T PEXEeKTop, NOAABNSAIOWMIA curHan
uBeTHoCTK. DparmMeHT CTPYKTYPHOR
CXEMbl B TaKOM PEXWME NpUHMMAaET BuA,
Kak Ha puc. 4.

Korpa rpebeHyatblii GunbTp BhIKMIOHEH,
€ro BXoAHble Lienu (yaen knamnupoBaHus u
dunsTp HY ) npogonxaioT GyHKUMOHWPO-
BaTk. CurHan ¢ ux Bbixoga NpoxoamT Ha Aga
nocneaecBaTensHo BKOYEHHBLIX rMparTop-
HbIX PEeXeKTOpHLIX dwuneTpa, paboToi Ko-
TOpbiX ynpaenaioT paspsasl DTR v QDT
Ecnu pa3psg DTR ycraHoeneH B 0, TO Heaa-
BMCMMO OT COCTOsAHMA paspaaga QDT eknio-
YeHHbIM ByaeT Tonbko nepebii GunsTp. OH
obecneuynBaeT y3kononocHyl AYX, kak
nokasaHo Ha pMc. 5 C MUHMMYMOM MpuU-
MepHO Ha vactoTte 4,4 MIu.

B cny4ae, korga paspsg DTR ycraHoe-
neH B 1, nepeknioyatens NepexoauT Bo
BTOPOE MNOMNOXEHWE U B LIENL, NPONYCKaKD-
UYI0 cuMrHan ApKoCcTv, NocneaoBaTenbHo
6yayT BKNIOYEHBI ABA PEXEKTOPHBIX hunb-
Tpa. Ycranaenuean pa3psa QDT e 1 unu e
0, nony4aloT pasnuyHbie LUKMPOKOMNONOC-
Hble A4X TpakTa.



Ha Bbixoge pexekTopHbiX (PUNETPOB
OCTaeTCA BKNIOYEHHOW perynupyemas
NWHWA 33[1EPXKK CUrHana spkocTu.

Ana Buibopa BuOeocurHana, KoTopbli
npoxoauT yepes BuIBOA, 64 npoueccopa
(NUTB/PIP) Ha 6nok "Kagp B kagpe”,
WCMNONb3YIOT OTAENbHbIW KOoMmyTaTop [
(cm. puc. 1). 3TMM KOMMYTATOPOM ynpa-
enaoT paspsasl CS1A—CS1D Tak, kak
370 ykasaHo B Tabn. 5.

Ellle 0AMH KOMMYTATOp, KOTOPbIA BXO-
oMt B BnoK, — YNOMSHYTbIA B Hakane
cTaTby nepeknioyaTens [ ynpaenser cur-
HanoM Ha BbiBoge 48 npoueccopa. 3ToT
BbIBOA, MOXET CNYXWTb BXOOHBIM, M TOTAA
Ha Hero nogaldT BHELWHWI BUAEoCcHrHan
MUTB6, npoxoaswwia 3aTeM Ha BXOOHOI
kommyTaTop A. BuiBog moxeT BbiTk nepe-
BEOEH B PEXWM BbIXOAHOro. YnpasnsioT
nepexknioyarenem [l paspsgamu SVO1 un
SVOO0. Paspsap SVO1 uaMeHseT QyHKLMIO
"Bxoq"/"Bbixoa” BuiBOga 48. Paspag SVO0
B BbIXOOHOM pexwume BbiBoga 48 moxer
BbIBOAWTL 4Yepe3 Hero nmbo BLIXOOHOWN
curHan ycwnutens N4, nubo cwurHan,
BbiBpaHHbIin KoMMyTaTopoMm A.

Penaxtop — A. Muxasinos, rpacguxa — 10. Angpees
MOAYIbHASA PEKNTAMA

Ycnoeus cm. B "Paguo”, 2007, N2 2, ¢, 11

Kypcbl AMCTaHLMOHHOrO OBy4eHus
nporpaMMupoBaHMi0 MUKDOKOHTPON-
nepos (PIC, AVR, x51), koMnblOTEPOB,
MNNC, USB, GSM, ZigBee v ap.

SNeKTPOHHBIE KOMMNOHEHTHI, 3an4yac-
™™ ONA PEMOHTa ObITOBOW TEXHWKM,
COTOBbIX W AP.

Mporpammaropel, 0TNaaoyHLIe Nna-
Thl 419 MUKPOKOHTPONNEPOB.

Pa3paboTka aneKTPOHHBIX YCTPOMCTB
¥ NporpamMm Ha 3akas.

E-mail: radio73@rambler.ru,

micro51@mail.ru
www.electroniclab.ru

T. 8-9126-195167 (¢ 07.00 mo

18.00 mock. Bp.)

* * *

TOBAPbI — MOYTOM!

Bricbinaem HanoXeHHbIM NNaTexom
no ecei Poccuu. Jlyywmii BuIGOP KHUT,
ans60MOB, paguvogeranei, paauoHa-
6opos...

107113, r. Mockea, a/sa 10 "Tockin-
Topr". Ten. (495) 304-72-31.

Karanor Bcex ToeapoBs Ha CD BbICHI-
naerca B Bawem koHBepTe ¢ mapkamu
Ha 25 pybnei!

Jna nony4eHws katanora paguoTto-
BapoB B BYMaXHOM MCNONHEHWUM NpU-
wnute Mapku noytel Poccum Ha
15 pybneii.

WHrepHet-marasvH: WWW.DESSY.RU
e-mail: post@dessy.ru

* * *

MHI npepnaraer: pe4yesoi nepe-
KJloNaTenb ANA BKA./BLIKN. CBETUNBHU-
Ka, eN0YHOW rMpNAHALI, MarHUTONLI Ha
paccTofsHuM 5 M, B 3aBMCMMOCTM OT
CKa3aHHbIX CNOB, KOTOPLIE aHanuaw-
PYIOTCH, 3aNOMUHAKIOTCA ¥ NEepenaTCa
LNs ynpasneHus yCTponcTBamu.,

617120, Mepmckwin kpaii, . Bepe-
LiarvHo, a/qa 74.

UudpoBOo CNYTHUKOBDLIN
pecuBep STRONG SRT-4450

U. MOPO30B, r. Mocksa

Mocne nybnukaymn crarbu "llppem cnyTHUKOBOro BewjaHWs B
Mockee u MockoBckoi obnacTu™ B xypranax Ne 6 m 7 3a aror rog
pegakyms pewunna no3HakoOMUTb YuTarTenei ¢ pupMeHHbIM pecHuBe-
pom. Hayano ero onucaHus ¢ MOMOLLLIO TOrO Xe asTopa Msl nome-

wjaemM Ha 3TUX cTpaHuyax.

ECMBEpP NpegHa3Ha4eH AanA npuema

UMdPOBLIX OTKPbITEIX FTA ¥ kognpo-
BaHHbIX CNYTHUKOBLIX KaHanos B Ku avana-
30He. MimeeT BCTPOEHHLIA gexonep koau-
poekn VIACCESS v pBa cnota ans nog-
KNIOYEHWA CMapT-kapT. BHewHwid Bupg
pecuBepa nokasaH Ha pmc. 1, Bua 3agHein
naHenu — Ha puc. 2. Pecueepom mMOXHO
ynpaenaTe nMb0 C nepenHer naHenw,
nwbo auctaHumoHHo ¢ MNAY, BHelHwin Bun,
KOTOpPOro NpeacTaeneH Ha pmc. 3.

OCHOBHbIE XapaKTEPUCTUKKN
Ouana3oH BXOAHBIX 4aCTOT,

| St R 920...2150
BonHoBoe BxogHOE conpo-

TuBneHwe, OM ................. 75
OyHamuyeckmin avanasoH

BXOOHbIX curHanos, abmB . . . -30...-65

Hemopynstop curHanos DVB-S:
TunMogynauwMmM . .....oivn .. QPSK
Kogbl koppekTtopa owubok

ABEE) .t s 1/2, 2/3, 3/4,

5/6, 7/8 unn ATO

CkopocTb notoka (SR), Méut/c . ..2...45

DemynsTuUnnekcop:
s s o OAWH BUAEO
¥ OAVH ayauo

BoccraxosneHue cuHxpo-PID-a obecrie-
YMBAETCS BHYTPEHHUM yanom PLL (27 MIT).

Buneogekonep:

Paboraer c norokamu MPEGZ2 MP@ML 8
cootsercreum ¢ ISO/IEC 13818-2uu MPEG1T
B cootBercTBum ¢ ISO/IEC 11172-2.
MakcumansHOe paspelueHwe,

TOYEK, B CUCTEME:!

PAL (25 kapp/c) ........ 720x576
NTSC (30 kagp/c) -...... 720x480
Obvem eBugeonamsaTi, Méur ... ..... 16
Aypvonexopep:
Tuncxamma ...... MPEGH, ypoBHu 1 1 2

O6ecneunBaer paboume pexumbl
MOHO (aBa kaHana), cTepeo, paclumpeH-
HOE CTEPEO.

YacTtoTel gwuckpetuaauuum,
[ I S e A R 16, 22,05, 24,
32,441, 48
CkopocTtb noToka, kbut/c ....... 8...448

Konep FPAL/NTSC copmupyer komrno-
3uTHbie Bugeocurtansl (CVBS), a takxe
RGB, S-Video, NTSC-M, PAL-B/D/G.

BLICOKO4ACTOTHLIN MOAYNATOP:
PaBouwit nHTepean 4acTtot

(kaHansl 21—69)

Mogynarop npegHasHaYeHd ans nog-
KMOYeHus JONONHUTENBEHOrO Tenesn3opa
no BY.

Mpoueccop v NamaTk:
NMpov3BoaAnTENBHOCTE NPO-

ueccopa € KewupoBaHu-

BMAIVIES e ek 40
O6bem O3Y, kKBarT ........cocvuunn 512
O6vem M3Y (flash), k6anT ......... 512

O6vem 3CMNMN3Y (EEPROM), kbut . .256

KoHBepTep (Hepeako nuwyT "KOHBEp-
TOp", 4TO HENPaBUNLHO):
HanpsxeHwe nutaHus (0aHO-

BPEMEHHO CNYXWMT KOMaH-

Aol Ans nepeknioYeHus

nonspu3auwm), B ............ 13/18
MakcuManbHbIA TOK noTpe6-
RERSEIMA. .o an s e s 400

lpwn toke cewiwe 0,5 A cpabarsisaeT
3aluMTa v NUTaHue BLIKMoYaeTcs.. BHOBb
HarnpsixXeHWe NUTaHUs MOSBUTCS TONMBKO
roc/e NOBTOPHOIO BKIIKOYEHWS! pECUBEDA.
Yactota curHana ynpasne-

HuA, Ky
Paamax curHana ynpasnexwusa, B ... .0,6

Bupg cvrHana ynpasnexus . . . . . DiSEqC,
npotokon 1.0

HanpsikeHve nepeknioyeHus
KOHBepTepoe, B .............. 0/12

MakcumManbHblil TOK ynpaene-
HUA KOHBEpPTEPamMu, MA ... .. .. 150

XapakTepuCcTUKu BbIXOA0B:
Bwn BupeocurHanos .. .... CVBS, RGB,
S-Video

Cuctembl LBETOBOro KOAMPO-
BaHWS: - oo aas PAL, NTSC

Paamax BBIXOOHLIX BMOEOCHT-

Hanos (Npu  Harpyske

75 Om), B:

5 = G G ey O Q.
GUBSHY ooy vl cubr e 1

MuHumaneHoe conpoTuene-
HWE Harpysku ayavoBbIXO-
na, kOm
Bnok nutaHus:

HanpsxeHwe nuTaHna OT CeTn
50/60 Ny, B

MakcumMansHaa notpebnae-
Mas MOLHOCTE, BT
Pecusep umeet rabaputsl 380x285x

x60 mm m maccy 2,7 kr.

Annapar cHabxeH coeguHWTENbHBIMK
pasbemamMu, M306paxeHHbIMW YCNOBHO
Ha pMc. 4 3anHein naHenu v npeaHasHa-
YEeHHbIMY ANA Noga4Yu CUrHanos:

TV SCART — Ha HY exon Teneen3opa;

VCR SCART — Ha BuaoeomarHutodoH
[NA 3anvcy NporpamMm;

Left » Right (06a RCA) — Ha gononHu-
TENbHBIW CTEPEOYCMNUTENE MNW MY3bl-
KanbHbIA LEHTP;

Video (RCA) — Ha pononHWTENbHLIA
MOHUTOP MNK TENEBU3OP;

0/12 V (RCA) — pna nepexknoyeHus
KOHBEPTEpOR.;

TV OUT — ¢ BY moaynaTopa Ha gonon-
HWTENbHbIN TENEBU30P NO aHTEHHOMY
BXOAY;

ANT IN — ¢ 3apmpHOI1 aHTEHHbI;

IF Input — cO CNyTHMKOBOI AHTEHHbI
(koHBEpTEpPA);

Loop Out — Ha pONONHWTENBHLIA aHa-
NOroBbIN pecvseep;

RS-232 — gna komnbloTEpa.
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HMKa NO3BONAET OnepaTtuBHO MNepexkno-
4aTLCA Ha Opyroro nposaigepa 6e3 waene-
YeHusn cmapT-kapTel. NamaTe pecweepa
NO3BONAET XpaHuTe wHGOpPMauMo o
HacTpoiikax Ha 3000 Tene- » papguokaHa-
noB. MeHio pycCKOR3bIHHOE, MOHATHOE M
ynobHoe. Mmeetcs BO3MOXHOCTE M3Me-
HWUTL A3bIK MEHIO. Kpome pycckoro, aHrnuin-
CKOro M HEMELKOTO, elle ecTb 16 A3LIKOB.
PecuBep conpoBOXOAeTCA SNEeKTPOH-
HbIM rMaom nporpamm (EPG), nepepasae-
MbIM € TpaHcnoHpepa. Kak npaswno,
wHOopmMmauma, NpeOcTaBNeHHas B ruae,
COCTOMT M3 NMporpaMMel nNepepady Ha 6nu-
Xallre OHW C KpaTkoW aHHoTauuen.
Monb3yace rMaomM, MOXHO 3anporpammm-
pOBaThk TIOHED Ha BKIIOMEHWE 1A 3aMUCU Ha
BuaeomarHuTodoH niobyMmoii nepepaLsv B
oTcyTCcTBME x03AuHa. Kpome Taiimepa npo-
rpamMm, B annapare MMEETCH U TaliMep cHa.
B pecuBepe paboTaldT YCTpPOMCTBA
WHOMKaLMM YPOBHA M Ka4ecTea curHana. B
HacTpoOe4yHOM OKHE, MoKasaHHOM Ha
pMc. 5, ux LWKansl Ha akpaHe Tenesnsopa
BWOHbLI BHU3Y-CNpaea, CNeayeT OTMETUTL

14 BerpoenHwiii aekopep VIACCESS pecu- 4ectBO  wM30-
BEpa Mo cpaeHeHwio ¢ BHewHumyn CAM-  Gpaxenus. Ha-

L mMopynsmv O6GNanaeT ynydlweHHbIMA Napa-  AnunMe BTOPOro
g MeTpamu. 3TO 3amMETHO MNOBLIWAET ka- KapTonpuem-

HEBEPHOE HanucaHue B OKHe CnoBa "KOH-
septep”. Mepebiii nHaukatop "Curnan”
§ NOKa3bLIBAET HaNU4YMe v YpoBEHb NMPUHW-
: Tv.ouT Maemoro CnytTHMKOBOro curHana, a BTo-
@ poii “KayecTBo" — ypoOBEHb curHana ¢
X YCTaHOBNEHHbIMKM napamerpamu. Jpyru-
ﬁ ANTIN MW CrnoBamu, uHavkaTop "CurHan” pearu-
= @ pyeT TOnbkO Ha Hanwdme SAT-cursana,
o HEBAaXHO Kakoro, Moxert GbITb, Ogaxe c
w Apyroro cnyTHuka. MhgukaTtop "KavecTtso”
i Puc. 4 nokaselBaeT ypoBEHb curHana, napamer-
g Pbl KOTOPOro 3agadHsl NoNnsL30BaTenem.
o i Hactpo#ika Kanana F1-Pyynaa F2-AnteHHa
e o8 % Tonsbko TB PyuyHas Hactp.
- Konseptop
‘ CnyTHuK Astra - 19.2E ?
P Maxer DF1
o} Her
? | Yacrora 11720 ® Asvo. Can
| C.cxop. 27500 ® Cem
§ “0""22::- lop. 18B @ Naxer Pexum ﬂ Ayawo PID
a 3/4 © PIDu Bupeo PID
Bl A/ V/ 4 Piokiesc ﬂ PIDbi B Tekcr. PID
2;| Hex/Dec m Cunxpo PID
S5 Kayecrao
£
gg Puc. 5 Puc. 6
£3)
£5 Mouck Kananos ABTo.
5 ¥
5 o enexaHanoi
§ % @ Hacrtpowka Kanana 1 TBNE
2o ® Pepaxr.[lavHbix Kanana 2 Sky

? CoptmpoBka Kananos
Tenexkanansi n PapvoxaHane! “ @ CopTupoBka 3akpbiThix KaHanos 2?;;‘90"

@ Yaaneuwe Kananos 5 CNBC

Sky 1 BBC1 ® Ypanute Bee Kananst
CNN Virgin Radio @ Cratyc NamsTw 6 STAR TV1
NBC ITN 7 CNN

Movies 1
Sky news Ok BuicBo6og. kaHan

Esc BoccraHoBUTH

b

WUnet nonck 4000MHz. OcraHoBka — ESC.
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WroHka paguo kavana

Wxorka TB xawana

N\

HroHka "MobuMbin™

Homep 1 HassakHwe

YpoBeHs sByka

OTcyTcTByeT
curHan

OTCyTCTBYET MNKH
KOAWPOBAHHO®
Buaeo

/ Texyuwiee Bpema

OTCyTCTBYST MK
KOAMpOBaHHO®
ayamo

KaHana .
HassaHme u lplh g n
nepegayn e TV 123 Mevie Channel
13:00 - 14: 18 Midnight express
Puc.9

CmapTt-kapra Viaccess

BepxHu# cnort

UA
U3parensb

HuXxHun cnort

UA
MU3parens

Puc. 10

& &=

=
s=H . os

Puc. 11

Konseprop

@ HuxH,
® sepx.

® DiSEqC1.0
® DiSEqC1.1
@ Ton

® 22k
®12v

Puc. 12

Tapenka

KoHnsepTepbl

2 ~ " Repexnovarens

1 1
N

Kak n3pectHo, HacTpoiika umdpoBoro
TIOHEpa OTnu4aeTcs OT aHanoroeoro. B
unMdpoOBOM TIOHEPE WMEETCA NOPOroBoe
yctpowcteo. MiHaukaTtop "Kadvectso™ gon-
XEH nokaswiBatb He meHee 90 % ot mak-
CUManbHOro 3Ha4YeHws. B vHOM cnyvae
KaHan He 3anviiercs.

MpenycMoTpPeHo HEeCKONLKO PeXvMOB
nowucka kaHanoe.

Pexum ABTO — HacTpoOiKa Ha KaHanbl,
nepenasaembie CO CryTHUKa, — NPOUCXOOUT
Mo BHYTPEHHEe# Tabnuue TPaHCNOHOEPOoB v
ceTeBov Tabnuue, nepefasaemMoii B cocTase
naketoB. B aToM pexume NponucLIBAIOTCH
BCE Tene- v paguokaHansl, MMeloLMecs Ha
CMYTHUKE, C pasnu4HOI nonsipuaauven u
CHMMBONBHOI CKOPOCTBLIO NO BCEM TPAHCTIOH-
nepam. Hegoctatok — Gonbluoe Bpems
nowvcka (10...15 muH). Kpyr novmcka mMOXHO
Cy3uTb, 33488, Hanpumep, NOWMCK TONLKO
OTKPbITLIX KaHanos FTA unu Tonbko Tenesu-
3MOHHBLIX, 683 paauokaHanos.

Pexxium CeTb — HacTpoika Ha KaHanbl,
nepefasaemMbie Ha pasHbix YacTtoTax B
coctaBe obuwen cetn. ByayT nponucaHbl
TONLKO KaHankl, NPUHaANExXaLLMe 3TOl ceTu,

lNakeT — HaAcTpoiika Ha KaHanbl C Bbi-
6paHHoro TtpaHcnoHgepa. OcrtanbHbie
KaHanel nponucaHsl He ByoyT Ha ogHom
TpaHcnoHaepe (nepepaTtyvke) MOXeT
HaxoauTecs 0016 TenekaHanos.

Py4HoM — HacTpoiika Ha kaHan o napa-
MeTpam, 3apaHHLIM nonb3osatenem. lMpo-
NUCLIBAETCA OOWMH MNKM HECKONBLKO KaHanoe,
MMEIOLLMX OOMHaKOBbIE 4acToTy, nonapuaa-
L0 M CUMBONBHYIO CKOPOCTb. OBbINHO Npu-
MEHsI0T, ecny Tpebyerca nobasnTs K cylle-
CTBYIOLLEMY CTMCKY HOBbIV kaHan. Kpome
TOro, PEXMUM MCMONL3YIOT ANA 3anMcy KaHa-
NOB C HM3KMM YPOBHEM CurHana, Korga B
OPYrux pEXrMax Nponuncarb ux He YOaeTcA.

Pexwum PIDbl — pyyHas HacTpo#ka no
YCTAaHOBNEHHLIM MonL30BaTeneM napa-
MeTpam kanana, T. e. PID-am (nepcoxans-
HbIM  MOEHTUPUKALUMOHHBIM HOMeEpam).
CywiectsyioT 4eTbipe Buga PID-oB: Ayomo
PID, Bugeo PID, TenetekctoBuii PID u
Cunxpo PID (puc. 6). Pexvm ncnonsaytoT
B Cny4ae, ecnu B ApYyrux pexumax Ha-
CTPO#Ka He yaanacs.

Mpouecc novcka Tene- 1 pagnokaHanos
oTobpaxaeTcs Ha akpaHe (pMc. 7).

Cnucok OTCKaHWPOBaHHbLIX KaHanoe
MOXHO PefakTMpPOBaTk: M3MEHWTE faHHbIe,
HasBaHue, yganute M T. A. (pmc. 8). Ona
yooBcTea nonk3oBarent MOXeT COCTaBnTh
GaBOPUTHLIA CNMCOK MIOBUMBIX KaHanos,
BBECTM GNOKMPOBKY OT geTteid. 3BykoBoe
conposoXxaeHwe HEKOTOpPbLIX KaHanoB
NPOMCXOAMT HA HECKONbKMX HA3blKax.
MNoaTomy B pecusepe npeaycMoTpeHa Bo3-
MOXHOCTE BeIGOpa A3bika.

® Konseprop ELZL:S

MepexnioyeHre Ha paguokaHansl NPouc-
xopmT no komaxae ¢ MNAY. Npv atom Ha 3kpa-
He NOSBNRETCA CNUCOK paamokaHanos. Ecnu
pecvBep He CMOr OTKDbiTb KOOWMPOBaHHbIA
TenexkaHan, Ha akpaHe Tenesu3opa nosens-
eTcs MHOPMAaLMSA, NO KaKOi1 NPpYHKHE 3TO He
NPOM30LWN0, HAaNPUMEP, KOOAMPOBKA He Noa-
LEPXWUBAETCA WK HET npas goctyna. Kpome
Toro, otobpaxaercs v apyras uHdopMaLms:
OTCYTCTBME 3BYKa Mnu1 n3obpakeHus, Hasea-
HYE KaHana, Tekyllee spems v ap. (puc. 9).

B nyHkte mexo VIACCESS annapart
NoKasbiBaeT faHHbIe, KOTOPbIe 3anncaHbl B
YCTAHOBNEHHbIX CMmapT-kapTax (puc. 10).

YCTaH-KH KOHB.
Mutanne LNB m o]

SMATV Remote Tuning

MosTop

CMeHa KoHBepTOp
4 )

CnepoeatenbHo, MOXHO OnepaTBHO Npo-
BEPWTL HanuymMe npae aonycka Ha npo-
CMOTP KaHanos.

Mpy HANWYMKU BHELLHMX aHTEHHBIX Nepe-
KloHaTenein pecueep Moxer obcnyxmsaTe
no 16 koHseprtepos. Ha puc. 11 nokazaxa
0N Npymepa cxema MoAKMIOHEHWA OBYX
KOHBEPTEPOB K PECUBEDY YEPES aHTEHHbIIA
nepexnodatents DISEQC1.0, koTopbli kpe-
NAT Ha aHTeHHe. KomaHay Ha nepexnioye-
HWE MNOJAIT C pecuBepa Mo aHTEeHHOMY
kabenio. Ha pue. 12 ykasaHe napamerpbl
HacTpoMkv ANA OQHOrO U3 KOHBEPTEPOB
{onsaTk HanuMcaHbl ¢ owMBKoit):

— Ha3BaHWe BK/IOYEHHOr0 KOHBEpTe-
pa — Al. Bropoii koHBepTep B1 Bwiknio-
4YeH, HacTPOWKK Ha HEero yctaHasnuealoT
OTAENBHO;

— TWMN KOHBEpPTEpa — YHMBEPCanbHbIiA;

— HUWXHAA 4YacToTa rerepogavHa —
9750 Mru, Bepxtaa — 10 600 MI'y. KoHk-
PETHBIE 3HAYEHWA YaCTOT YCTaHAaBNMBAIOT
B 3aBUCUMOCTM OT NPUHWMAEMOro cnyT-
Huka. YkasaHHble 4acToTel CnpaBennveb
Ana BONbLUIMHCTBA €BPONEerCKMX ChyTHM-
KOB 33 HeBOoNnbWKUM WCKNHYEHUEM.
Hanpumep, ans cnytHuka EUTELSAT W4
(npoBaingep — poccuitckaa KOMNaHwua
HTB+) yacToTel retepoavHa paeHbl COO-
TBETCTBEHHO 9750 1 10 750 MIy;

— ucnonb3osaH kommyTtaTop DISEQC1.0.
OcraneHble KOMMyTaTopsl (TOH, 22K, 12V)
He MCMNoNL3YIOT;

— noeopoTHoe ycTpoicTeo DISEqQC1.1
HE MCMOoNbL30BaHO.

B cnyyae ycTaHOBKM NOBOPOTHOMO YCT-
POWCTBA HA aHTEHHY pecvBep NO3BONAET
yrnpaensTe €e nepemelieHnem. Kommy-
Taumsa CUrHaNOB Ha BLIXOOHLIX pasbemax
o6ecneynBaeTCA M3 OCHOBHOIO MEHIO
pecvieepa KOMaHAaMu ¢ nepeaHeit naHenu

vnm NOYy.

' nI'olpei@}nsuod asoduog

Pepakrop — A. Muxaitnos, MAMOCTPAaLIMK — a8Topa
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3BYKOTEXHUKA

Ten. 608-83-05

MNpwem crate#: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOWO Ne 11, 2007

Bnok nutauua YM34
C CUHXPOHHbIM BbINPpAMUTENEM

mLC-dbunbrpom

J1. BYEB, r. Azepxunck Huxeropogckoi obn.

Y1061 peanu3oBaTh NOKa3aTenu BbICOKOKa4YeCcTBEeHHOro ycunure-
N BO BCeX peXxuMax, HeobXo4uMo [OJIXKHOe BHUMAaHWe Y[enuTh
6noky nutanua. CnekTp rapMOHWK, BO3HUKAIOLWMNX NPWU BbinpsmMmie-
HHUH C EMKOCTHBIM PUNbTPOM, BECbMAa LUMPOK M anbTepHaTuBOMW Tako-
My PunsTpy asnserca MN-obpasHelii LC-¢puneTp. Ero npyumMeHeHue B
6noke nurauua YM34Y Hanbonee 3¢pexTMBHO Npu NCNoONbL30BaHUK

CHUHXPOHHOIO BbINPAMUTENS.

06 ocobeHHocTsx paboTel u pacyeta 6noka NUTaHus € TakUMu
y3namMu u paccKka3aHo B 3To# craree. MoagpobHocTH U KOMMEHTapun
nNoO3BONSAIOT OLUEHUTh NOTeHLUnanbHbBIe BO3IMOXHOCTH HO.EOGHDF O Bbi-
npaMUTEens. Pesynbrar ucnone3oBaHusa Takoro 61oxka UMEeHHo © ycu-
naurenemM MOLJHOCTH oKa3asncsa 3aMeTHbIM NMNoNnoXuTenbHbIM 3¢¢9K-
TOM [J151 MCKYLUEHHBIX CyliaTenei.

. ) bicokokavecTeeHHbli YM34 cnocobeH

 ycunMBaTh 3BYKOBBIE CMITHANLI C AMHA-
Muyeckum gmanasoHom o 90...100 gb u
nonocoii yactot He meHee 20...20000 lNu.
Heobxonvmass ToyHocTe pabotol YM34
onpenensieTcs CBOMCTBaMu HaLLEro cnyxa,
B 4aCTHOCTW, CNOCOBHOCTBIO BOCNPWHM-
MaTh O4E€Hb TMXWE 3BYKW Ha (POHE NPOMKWX.

KonuuecTBeHHYI0 OLeHKY 3Toii cnocob-
HOCTW HETPYOHO HanTM B nuTEparype no
anekTpoakyctuke [1], rae nokasaHo, 410 B
NPUCYTCTBMW MACKMPYIOLEr0 curHana,
HanpuMep, € UEHTPanbHOW 4acToTOM
1 kl'u, wupuHoit nonocel 160 My 1 ypos-
Hem 100 gB, nopor cneLILWKMMOCTY B Nonoce
yactor 150...500 Ny HaxoawuTCcA HUxe
ypoeHsa 20 aoB. 3aMeTHbIM B TakMX YyCNOBK-
AX MOXET 0Ka3aTbCA NOCTOPOHHWIA CUrHanN
Ha BXOOE YCWMIMTENS C YPOBHEM
—100...-110 ab No HanNpPsXeHW OTHOCK-
TENbHO YPOBHA NONE3HOr0 3BYKOBOIO CHr-
Hana Ha ero Bbixoge.

MpuBeneHHble Uudpbl NOKa3biBAIOT,
4YTO 3aluMTa OT pasnuM4HOro poga rnomex
ABNAETCH BaXHbIM MOMEHTOM, KOTOpPOMY
npY NPOEKTUPOBAHWW BLICOKOKAYECTBEH-
Horo YM34 ctouT ypenate cepbe3Hoe
BHWMaHME.

McTouHMkamy Takux NMOMEX MOTyT Chy-
XWUTb NUTAIOLLAA CEeTb NEPEMEHHOro TOKa,
Haxogswwmecs nobnmvsocTu paguonepenar-
YUKW, KONNEKTOPHBLIE ABMIATENW B pasnu4-
HbIX GbLITOBLIX anekTponpubBopax v T. n., a
TAIOKE Y3Nbl CAMOr0 YCUNWUTENS, B KOTOPbIX
NPUCYTCTBYIOT NEPEMEHHBIN TOK 1 Hanpsaxe-
HWE NUTaHWa MK NPOMCXOOMT HENVHENHOE
npeobpa3oBaHne yCUNMBAEMOro CurHana.

CylecTBeHHyI0 ponk B noMexoobpaso-
BaHWW UrpaeT ceTesoi 6ok NUTaHusA, Haxo-
OALWLWMIACH B OOHOM KOPMYCEe C YCUNUTENEM.

MNpouecc BbINPAMNEHMS HANPAXEHWUA
ceTv 06pasyeT CnekTp nynscaumin B Nono-
ce or 100y (ons ABYXNONynepuoaHbIX
BbINPAMUTENEN) [0 HECKONBKWX KUNOrepLL.
Mpwn notpebneHun ycuautenem nNynbcu-
PYIOLLEro TOKa B CNEKTPE BLIXOLHOMO
HaNPSXeHns M BXOOHOrO TOKA BbINPAMMK-
Tens NOSBATCA TakXe KOMBWHAUWOHHLIE
COCTaBNAoLLIME, YPOBEHb KOTOPLIX MOXET
6biTh 3HAYMTENEH HA 4ACTOTaX OT HECKONb-
KMX OECATKOB repL, v HUXE.

WameHeHne NpoBOAUMOCTH BLIMPSMUM-
TenbHbLIX AMOQOB 3@ Nepvog CeTesBoro

HanpsiXeHus Bbi3biBaeT MOAYNALMIO YPOB-
HA BbICOKO4ACTOTHLIX nomex [2], pacnpo-
cTpaHsaLwmxca cvHdasHo no wenu, obpa-
30BaHHOW NUTAOWWMKU NPOBOAAMM, MEX~
6no4HbIMKM KaBensMu 1 3amblkaemoii ye-
pe3 mMexobMOTOYHYI0O EMKOCTb CETeBOro
TpaHcdopmaropa. MNonanas 3arem B cur-
HanbHbIE UENW YCUNUTEnNs, 3TU NOMExXu
NETEeKTUPYIOTCA Ha ero HENMHENHOCTSX M
MOTYT CTaTb CNbILLMMBIMM.

Puc. 1

Momexw MOryT pacnpocTpaHATLCH
MeXay y3namu ycunuTens 4yepes LUMHbI
nATaHKA (NyNbCaumm NUTAIOLWMX HAaNpsxe-
HWIA C 4YacToTamm rapmMoHuK ceTesoro
HanpaXeHWs, YCUNMBAEMOro CMrHana v ux
KOMOMHAUWOHHBIX COCTaBNAOWMX) no-
CPEeACcTBOM MNAOEHUA HAaNpPAXeHus Ha
CONpPOTUBREHUM OBLMX Y4acTKOB Lieneu
(Hanpumep, obliero nposopa) ycunueae-
MO0 CUrHana M NUTaHus, a Takxe yepes
napa3vTHbleé B3anMHble MHOYKTMBHOCTHW U
emkocTu [3, 4].

HawbBonee 4acTo NUTaHWA TPaH3UCTOP-
Hbix YM34 cTpoAT M3 HW3KO4aCTOTHOMO
ceTeBoro TpaHchopmaTopa M AMOAHOro
LBYXNONYNEPUOAHOrO BHINPAMUTENA C
eMKOCTHbIM ¢unsTpom. OcobBeHHoCTbIO
paboTel TaAKOro YCTpPO#HCTBA SBNAETCA
MMNYNbCHBIM XapakTep nepepaqyvn sHep-
rvuv, Nnpu4emM onuMTensHOCTL 3TUX MMNYNb-
COB HEenocTOAHHa W CBA3aHa C TOKOM
Harpyasku Beinpamurens. KoHgeucaTtop
GunbLTPa Ha YacToTax NynbcaLuii BeINPAM-
NEHHOr 0 HaNPAXEHWA MMEET HU3KOE BHYT-
peHHee CONpOTHMBNEHME NO CPaBHEHWIO C
CONPOTUBNEHMEM HArpy3ku (ycnoewe
XOPOLWEro crnaxueaHusa nynscauwi), wm
nepemeHHas COCTaBNAIOWIAA BbiXOAHOI0
TOKa BLINPAMWUTENA HA MHTEpBanax OTKPbI-
TOro COCTOSHWMA AOWOO0B OrpaHv4eHa
NPEeMMYLLECTBEHHO aKTMBHBIM CONPOTUB-
neHwem obmoTOK TpaHcdopmartopa, T. e.
notepamu B obmoTkax. B peaynbrarte

Takoi 6nok nutawus obBnapaer pagom
HEeraTWBHLIX CBOWCTB, BAMAIOLWMX Ha pabo-
Ty YM34:

— LWMPOKWIA CNEKTp nynbCcauwin Bbl-
NPAMAEHHOr0 HanpsaXxeHus,

— CWNbHaA 3aBUCUMOCTL aMNaUTYObI
nyneCauMini OT TOKA Harpy3km v HenuHemn-
HOCTb Harpy304HOI XapakTepUCTUKK;

— 3HauyuTenbHas aMnnuMTyga Mmnynb-
COB BXOAHOr0 TOKa BLINPAMUTENS, NPEBkI-
watouwas B 4...10 pas Tok ero Harpyaku;

— Huakan ahPeKTUBHOCTE NCNONL30-
BaHWA CeTeBoro TpaHcdopmMatopa, MoLy-
HOCTb KOTOPOTO B Ny4qWEM cny4ae (npum
WMCMONbL30BaHMKM MOCTOBOW CXEMbI Bbl-
NPAMNEHUNA) O0MKHA OPUEHTUPOBOYHO B
1,6 pasa npesbilarts HOMWUHANLHYIO MOLL-
HOCTb Harpy3ku BuINPAMUTENS.

Harpyso4Hana xapakTepucTuka y Bbl-
NPAMWTENA C EMKOCTHBIM  (UNbLTPOM
[0CTaToO4HO MArkas, NoaTomy A8 YyMeHb-
WeHUA HecTabunbHOCTW MUTAIOWMX Ha-
NpsXeHnil, BbI3BaHHOW HENOCTOAHCTBOM
TOKa Harpysku, NPpUXOOWTCA 3aBbilaTth
MOLLHOCTE CeTeBoro tpaHcdopmaropa.
MpumeHeHwe TpaHcdopmaTopa MOBbI-
LUEHHOM MOLLHOCTU C MEHBLLUMM BHYTPEH-
HWM COMPOTUBNEHWEM NPUBOOWT, B CBOIO
o4epegb, K CYXEHMIO U YBENUYEHUIO OTHO-
CUTENbHOM aMNANTYabl UMMYNLCOB TOKA B
ero 0bMoTKax, BCNeacTBUE Yero noebllwa-
€TCH TOKOBana Harpyska Ha KOHAEHCaTopbi
¢duneTpa, a cnekTp nomex ot Gnoka nuta-
HUA cTaHoBUTCH Gonee "XecTkum”.

KonebaHua TOKa Harpysku mopynu-
pylOT aMnnuTyny MMNynbCOB BXOAHOTO
TOKa BLINPAMUTENS, a Hanu4ue GUNLTPYIo-
Lero KoHAeHcaTopa NpYBOAVT K OTCTasa-
HUIO M3MEHEHWA BXOAHOTO Toka. B peaynb-
Tare atoro (B cnydae pabotel YM34 B
OQHOM M3 3KOHOMMWYHBLIX KNaccoe) npu
BOCMPOM3BEAEHUY AVHAMMYHOW MY3biKK
6nok nutanusa ByaeT co3paBaTh MOMEXM
MOBBILEHHOrO YPOBHA Ha THUXMX Y4acTKax
doHOrpammel, CnepylowmMx 3a BCniecka-
MW YCUNMBAEMOro curHana, v vx 3amer-
HOCTb MOXEeT 3Ha4YMTEeNLHO BO3pacTu.

MoBebicuTe 3adhdekTMBHOCTL paboTsbl
6noka nutaHua 1 ocnabuTe €ro HeraTMBHOE
BO3AEVCTBME HA CUMHANBHbLIE LIenu ycunu-
TENA MOXHO MOCTPOEHUEM CrnaxwsaioLle-
ro ¢wunbTpa ¢ MHAOYKTUBHLIM BXOOOM MO
cxeme, nokasaHHoi Ha pwmc. 1. Pa6ora
BbINPAMWTENA C TakuM GUNETPOM AocTa-
TO4HO NogpobHo onucakra B [5], a addek-
TUBHOCTb €ro npumexeHus 8 YM34Y otme-
YyeHa, Hanpumep, B [6, 7] n noaTeepxaeHa
PROOM MPOMBILLNEHHBLIX KOHCTPYKLMIA.

MpervmMyLecTBO WMHOYKTMBHOIO BXOgOa
dunsTpa oNpesensieTca Tem, YTo Npy gocra-
TOMHO GONbLWON WHAYKTUBHOCTM GUNLTD
Calo MMEET BLICOKOE BXOAHOE COMNpOoTHBNE-
HWE Ha 4acTOTax NyNLCALMIA BEINPAMNEHHOrO
Hanpsxenus U, nNO3STOMY nepemeHHas
COCTaenAoLLan BbixogHoro Toka mocta VD1
nony4yaeTcs 3Ha4MTenbHO ocnabneHHon.
MNocTosHHOMY X€ TOKY WHOYKTMBHOCTb
CONpPOTHBNEHWST HE OKa3bIBAET, W NMOCTO-
AHHan cocrtasnsaiowan Ug ¢ HeBonblimmm
NOTEPAMM HAa AKTMBHOM COMPOTHUBAEHWUU
Apoccens NepenaeTcs B Harpysky.

BruinpamuTens € MHOYKTMBHBIM BXOO0M
dunsTpa MoxeT pabotate B [BYX pexwu-
Max, MNAICTPUPYEMbIX puc. 2, 3, B 3aBu-
CMMOCTM OT COOTHOLUEHWA MNOCTOAHHOIO
TOKa Harpy3km |y n amnautyael |, nynsca-
unin TOka Aapoccens, CBA3AHHOW C ero
WHOYKTUBHOCTLIO. Ecnu mHaykTMBHOCTD Lo
[OCTaTO4HO BEenuka v 3Ha4eHwe Toka |



Mano No CPaBHEHUIO C |y, MTHOBEHHBIN TOK
Apoccensi Bcerna Gonbwe Hyns W B
BbINPAMWTENE NOCTOAHHO OTKPLITa NONOo-
BMHA AMOAOB. ITOT PEXUM, OTPaXKEHHLIN
Ha puC. 2, Ha3LIBAETCA PEXUMOM Henpe-
PLIBHOTO TOKa APOCCENS.

dopma HanpsxeHus Ug Ha Beixope
mocta VD1 B 3TOM pexume COOTBETCTBY-
eT moaynio HanpsxeHus U, BTOpU4HOR
06moTku TpaHchopmaropa Te. Mpu aToM
Harpy3o4Han xapakTepucTuka uMeeT Bug,
nokasaHHblin Ha puc. 4 npasee ly yn, W
onpegenserca [8] BuipaxeHuem

Us=2V2/n-U; - Eg— lg(Ry + Ry + R+

paHvua pexwma HeENPEpPLIBHOrO TOKA
[OCTUraeTCs NPU CHIDKEHMM TOKa Harpys-
K1 A0 3Ha4YeHus ly i, PaBHOW aMmnnuTyae
nepemMeHHon coctaensawowen | ., (puc. 2)
TOoka apoccens. NpvHUMas BO BHUMaHue
TONLKO MEPBYKD rapMOHWKY Nynbcauui
BbLINPAMNEHHOr0 HanpsaxeHus U, 3Haqe-
HWe | » W, COOTBETCTBEHHO, PaBHYKD €W
rPaHnYHYIO BEANYKHY g min MOXHO paccum-
Tatk [9] no dopmyne

ILm = Us/(Bnfclo). (2)

MNpu panbHEWWeM CHWXeHWn Toka
Harpyaku B TOKe ApOCCEens NOABATCH pas-
PbiBbl — MHTEPBaNbI BpEeMeHu ty, nokasaH-

MY 3Ha4EHWIO, HAWOEHHOMY W3 COOTHO-
weHus (2).

HeTpyaoHo 3amMeTuTb, 4TO TaKoit BINps-
MuTEns (CMm. puc. 1) HEBLIFOAHO MCMNONb-
30BaTb B y3nax ¢ GONbLUIOW KPATHOCTLIO
W3MEHEHMS ToKa |y, TaKk Kak Ans coxpaHe-
HWA HENPEPBLIBHOIO pexwuma NpuXoauTCa
BblIOMpaTL BONbLUYIO WHOAYKTMBHOCTE Ly B
TO BpPEMS, Kak Nno MHAyKUMM 1 OONYyCTUMO-
My Neperpesy gpoccens B niobom cnyyae
OonmkeH BbiTk paccyMTaH Ha Makcumans-
HbIiA TOK Harpysku.

CkazaHHOE MOXHO MPOoWNAICTPUPO-
BaTb cnegyoumm npumepom. Jdonyctvm,

+ 2fcls) = 0,9U; — I+(Ry + RY), (1) Hble Ha puc. 3. Ha oTMx wHTEpBanax BCe  NpPeanonaraeTcs WCNonb30BaTh BuINPAMW-
roe Uy — NOCTOSHHOE HanpsXeHWe Ha  BLINPAMMTENbHLIE AMOALI 3aKpbLITHl, @ TOK  Tenb ¢ LC-unsTpoMm COBMECTHO C TpaH3u-
ul U Ul
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Puc. 2 Puc. 3
Harpyake; U, — peicteyiowan 34C ero- A Ug cTopHeiM YM3Y4, pabotaiowumMm B
pvdHOM 0BMoTKM TpaHcdopmartopa; Ep — knacce AB c Tokom nokos 400 MA m
noporosoe HanpsokeHwe otnvpanms auogos 1,47-Us ld-(Rr+R.) OTAAIOUMM B Harpysky CONpOTHB-
BbINpAMUTENS; |y — TOK Harpysku; Ry — BHYT- neduvem 4 Om mowHocte 150 Bt
pPeHHee CONpOTWBNEHWE OWOAOB BhINPS- npyM HanpsxeHuu nutaHua 90 B
muTens; Ry — akTMBHOE COnpoTWBNEHWEe (cymma HanpsxeHwin oboux nney
obmoTok TpaHcdopmaropa (npuBeaeHHoe 0.9-U MATAHUS B PEXWUME MONYaHWA).
K BTOpW4HOI1 o6moTke); R, — aktveHoe co- 7 4 s IOpoccene pgna 3toro cny4as
npoTueneHwe gpoccens; fo — wvactorta nomkeH 6Tk paccuvTaH Ha TOK
NUTAIOWEro HanpsXxeHus; Ls — uHayKTvB- 2,8 A n obnapath "onTuManbHo"
HOCTb pacceaHna TpaHcdopmaropa. MHOYKTUBHOCTLIO 0,48 MH. 3Hepro-
PaBoTtas B pexwme HenpepeiBHOro €MKOCTb Takoro Apoccens cocrta-
Toka, BbinpaMurens ¢ LC-dunstpom 06- snset 1,91k, a ero marHuro-
napaet cneaylolmMmMm JOCTOMHCTBaMM! npoeopg, Gyget vmeTe obvem npu-
— Hebonbluas amnnuTyga u 6nn3kas k mepHo 600 cm? n maccy okono 5 kr
CUMHYcOMaanbHon ¢opma nynscaumin __ (npumepHo Takyio xe maccy Gyner
HaNpAXEHWA Ha HarpyaKke; 0 g e r vMeTb ¥ MegHas obmoTka 3Toro
— NWHEMHOCTEL Harpy3o4HON Xapakre- dmin d apoccens). [ina cpaBHeHuA, 0bbem
PUCTVKY 1 HE3HauMTenbHas 3aeucumocTe  PUc. 4 M Macca MarHMToNpoBO4Aa CETEBO-

amMnanTyabl NyNbCaLmWii OT TOKa Harpy3ku;

— OTHOCHUTENBHO HeBonblas amnnu-
TyOa BXOAHOrO TOKa BeINPAMUTENS (3aBU-
cAlan oT MHAYKTMBHOCTK Loy M NpeBbl-
watowan He Gonee 4em B gBa pasa NocTo-
AHHBIA TOK Harpy3ku);

— AOCTaTO4HO Bhicokas addexTus-
HOCTb WMCMONbL30BAHWA CETEBOr0 TPaHC-
cdopmaTopa, MOLLHOCTE KOTOPOro A0NXHaA
6uiTe BCero 8 1,11 pasa Gonbwe HomMU-
HanbHOM MOLLHOCTK Harpy3ku BbINpAMM-
Tens;

— XOpoLlee nogaeneHve Opoccenem
nynbcaumin Toka Ha exoge ¢wunkTpa, Bbi-
3BaHHBIX MEPEMEHHON COCTaBNAOLWER
TOKa Harpysku, U HesHauuTenbHblid ypo-
BEHb NPOAYKTOB MHTEPMOAYNSLMKM B TOKE
BTOpW4HON 0BMOTKM CETEBOro TpaHchop-
maropa;

— addekTneHan punsTpaums audde-
PeHUManLHo CETEBOI NMOMEXM.

Apoccens 1 NajeHue HanpsxeHs Ha Hem
paBHbl Hynio. B Takom pexume, HasbiBae-
MOM PEeX1MOM NPEepLIBMCTOrO TOKa Apoc-
cens, cpeaHee 3HayeHve HanpsxeHus Ug
Ha Bxoge hwnsTpa NPEBLILLAET 3HAYEHUE
HanpsxeHns U, a nayaw B nepepaye
3HEPrMM — WHTEpBansl f; NpU yMeHblue-
HWUMW TOKa HArpy3ku CTAHOBATCH LUMPE.
HarpysouHas xapakTtepucTvka yana B
NPEPLIBUCTOM  PEXWME CTaHOBUTCH
0O4YeHb MAMKON ¥ HENWMHEMHOW (CrNNoLLHAas
NVHWUA NeBee |y, Ha puc. 4), a Hanpsaxe-
HWe Uy Npy mManom Toke Harpysku crpe-
MMUTCS K amMnauTyaHOMY 3HA4YeHuIo
Hanpsxenus U, MWs3-za artoro Takoi
pexvm HeXenaTeneH, a BO MHOMMX cny4a-
AX NPOCTO HegonycTuMm. [ns ero Hapex-
HOro wWckN4YeHuss o06bIMHO BhiBUpaloT
"onTUManeHyl0" MHAYKTMBHOCTE gpocce-
na [9], paBHYIO YABOEHHOMY KPUTWHECKO-

ro Tpascopmaropa (MOLHOCTLIO
260 B-A) aTOro Xe ycunutens CocTaBnaT
cooTsetcTeeHHo 200 cm® n 1,6 ki
MHAYKTMBHOCTE ¥, COOTBETCTBEHHO,
3HEepProeMkoCTb ApPOCCens MOXHO YMEHb-
LUNTL, NOBLICKB TOK MOKOSA YCUNUTENA MK
OONONHUTENBHO Harpyame Gnok nNUTaHws,
HanpuMep pe3ncTopOM, HO 3TO CBA3aHO C
[ONOAHUTENBHBIM PACCEAHMEM TENNA, HTO
He Bcerpa xenarensHo. Eule MoXHO He-
CKONbKO CHM3WTb TOKOBYIO TpaHwly He-
NpPepbIBHOTO PEXMMA, BKJIIOHYMB Ha BXOAE
duneTpa AONONHUTENBHBLIN KOHOEHCATOP
onpeneneHHoin emkoctu (2,4 Mkd pns
paccmoTpeHHoro npumepa). Ho atot cno-
cob TOXe He naHaues, Tak KaK BbiMrpbill
OT HEro HeBenuk*,

* BomrpuiL no cnexTpy Nynscawmi M nomex
OKa3LIBAETCH AOCTATOYHO 3aMETHLIM. — MPUM.
pen.
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HeobxoaumocTe NPUMEHEHUA KPYNHO-
rabapuTHOro ppoccens o8 UCKIYEHUs
pexvma nNpepbLIBUCTOr0 Toka — CYLEecT-
BEHHbIW HeOoCTaToK GUNsETPa C UHAYKTUB-
HbIM BXOLOM, BhIHYKAAKOLWMIA B 6ONLLUMH-
CTBE Cny4aeB OTka3blBaTbCHA OT €ro npu-
MEHEHWS M MCKaTb APYrMe NyTu NoBbIlLe-
HUS ka4yecTea nuTaHus YM3Y,

Ho ectb M ewe ogHa BO3MOXHOCTb
YMEHBLWWUTE 3HEPrOeMKOCTbL ApOCCens,
3aKnio4alwWanca B WCNONb30BaHWUM
COBMECTHO C DUNETPOM, HAYUHAIOLLMMCH
C WHOYKTMBHOCTHM, CUHXPOHHOrO BbINPS-
MuTens. Takve BuINpAMWUTENKM 4acTo npu-
MEHRAIOTCA B CXEMAaX C BLICOKOYaCTOTHLIM
npeobpasosaHuem sHeprum [10] (B oc-
HOBHOM Ans noeblwexus KMNA) v nosso-
naT 6e3 ucnonb3oBaHWA ApPOCCENs 3a-
BblLUEHHbIX raBapuTOB NONHOCTHLIO UCKNIO-
YUTb PexuMm npepsiBucTOro Toka. Ha-
rpy3oyHasl xapakTepucTuka ycTpoincTea
npy 3TOM CTAHOBWUTCA TakOi, Kak nokasa-
HO Ha puC. 4 LWITPUXOBOM NWHMENR, T. €.
NUHEernHoW npu nbBOM TOKE HAarpyskwm,
BK/1K04aR XONOCTOM X0p.,

MpocTeiwan cxema CUMHXPOHHOMO Bbl-
npsMuTens nokasaHa Ha pumc. 5. Ponb
BbIMPAMUTENBHBIX 3NEMEHTOB B HEW
sbinonHsoT MAMN TpaHancTopel VT1, VT2,
NpuHUMNUanbHOE OTNKMYME Takoro BeINPA-
MUTENA OT AMOLHOrO CBA3AHO C TEM, 4TO
avoAbl B 06bIMHOM BHINPAMUTENE OTKPLITHI
[0 TEX NOp, NOKa Yepes3 HWX TEYET NPAMOW
TOK, W 3aKpLIBAIOTCH, KaK TONMbKO 3TOT TOK
MeHseT HanpaeneHwe. 3aeck Xe oavH u3
TpaHauctopoB (VT1 unmn VT2) oTkpoIT B

12 VT1-VT4 IRF740N

Ceme

HanpsXeHWe 3aTBOP—MCTOK TMONOXu-
TENLHO U OH OTKPLIT. B cnepylowem nony-
nepvoge HanpsixeHua Ha VT1, VT2 cme-
HATCH Ha NPOTMBOMNONOXHbLIE U OTKPOETCA
TpaHauctop VT1. B peaynerate dopma
HaNpsAXeHWA Ha NEBOM NO CXEME BLIBOAE
apoccens Ly HesasucuMmO OT Hanpasne-
HUSA ero toka OyaeT COOTBETCTBOBaTb
MOOYNIO HANPAXEHUA BTOPUYHOW 0BmMOT-
ku TpaHcdopmaropa Tg, Kak NokasaHo Ha
puc. 2, v HarpysouyHas xapakTepucTuka
y3na scerga 6yneT nMHenHoM.

MNpu yMEHBLIEHWM TOKA Harpys3Ku HUxe
KPUTWUHECKOWN BENWYUHBI |y i, TAKOW Opoc-
CEenb B NPEPLIBUCTEIN PEXWM HE Nepein-
ner. bnaronapa ABYCTOPOHHEW NpoBOAU-
MOCTW BbINPAMASIOWMX TPaH3UCTOPOB
VT1, VT2 kpuBas TOKa OpOCCENA CBOeii
HWXHEW YacTblo 3aiigeT B o6nacte OTPU-
uaTtenbHelx 3Ha4eHni, Ho ee Gpopma ocTta-
HETCH TakoW, kak nokasaHo Ha puc. 2. Ha
XONOCTOM XOAY NAOLANW NONOXUTENBHON
M OTPULATENLHOW MONYBONH 3TOrO TOKA
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VT1 |VD |
VT2 _{VD2
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Puc. 5

MMEeT psag HeOoCTaTkoB, MELuaLmx
NpakTU4ecKoMy ero npumeHeHwio. lMep-
Bblii HE,OCTATOK — BLIK/IIOYEHWE TPaH3u-
cTopoB VT1, VT2 npu yMEHbLLUEHUM Hanps-
XEHUA Ha WX 3aTBopax Huxe 2.4 B un
[0NONHUTENBHOE MCKaxeHne GOopMbl Bbi-
MNPAMAEHHOrO HamnpaAXeHWA B OKPECTHOo-
CTAX TO4KW NEPEXoda Yepes HONb Hanpsa-
XEHWA nuTaoLwer cetn. Bropoi HepgocTa-
TOK CBfi3aH C HeobBXoAMMOCTLIO NpUMeHe-
HWUA p-KaHanbHbiX TPaH3UCTOPOB (MMeln-
LMX NOBLILLEHHOE CONPOTUBNEHWE CTOK—
WMCTOK B OTKPBITOM COCTOSAHMW 1 MEHbLLWIA
BbiGOP Ha NOBLILLEHHLIE HAMNPAXEHWA) NPV
NOCTPOEHMM BeINPAMUTENS N0 NOA0OHOI
cxeme Ansg [OBYNONSPHOrO WCTOYHMKA
nuTaHus. TpeTnil HegocTaTok MEHEE OYe-
BWOHBIA, HO CaMbli CyllecTBeHHbI. CBA-
3aH OH C TEM, YTO CMHXPOHHLIN BeINPAMU-
Tens cnocobeH BO3BpallaTh B CETb IHEpP-
rUi0, HaKOMNEHHYID B KOHOEHcaTope
¢wuneTpa. Takoi BO3BpaT MOXET NPONCX0-
LMTb, Hanpumep, B MOMEHTbI YMEeHbLue-
HUS HanpsxeHus B ceTu. MNpu atom, ecnu
koHaeHcatop Ce vmeeT GONbLIYID em-
KOCTb, 3HAYMTENLHLIE MNPOBanLl CETEBOro
HanpsXeHWa MOryT CONpPOBOXAATbCH
NoBbILWEHHBEIM TOKOM 0BpaTHoro Hanpas-
neHus yepes TpaHaucTopel VT 1, VT2.

Ewe ogHo cnegctBue NpUMEHEHWSA
AKTUBHbIX BLINPAMUTENBHbIX 3EMEHTOB —
BO3HWKHOBEHME aBTOreHepauvu npu
oTknoveHun Bl ot nutaowei cetu. MNpo-
[ONMXaeTcA Takaa reHepauus no Tex nop,
rnokKa He pa3paaouTCa KOHOeHcaTop GunbT-
pa, W COMpPOBOXAOAETCA WMNYNbLCHOR
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Puc. 6

TeyeHwe Bcero paboyero nonynepuona v
cnocobeH B 3TOM COCTOAHWMM NPONYCKaThb
TOK B 06e cTopoHski [10]. Hanpumep, B ToM
nonynepwoae, Korga HanpsxeHwe Ha
BEPXHEM MO CXEME BbIBOOE BTOPUHHOM
obmoTkKM TpaHchopmartopa Te nonoxwu-
TENbHO, HanNpPsPKEHWE CTOK—MWCTOK TPpaH-
auctopa VT1 Takxe noONoOXuTenbHo, a
HanpsXeHWe 3aTBOP—MWCTOK OTpULIaTenb-
HO; nNpw 3atom VT1 3akpuIT. Y TpaHaucrTopa
VT2 B atom nonynepwone HaoGopor —

CpaBHRAKOTCA, W ero NnoCTOsHHas cocTa-
BnAWan (CoOOTBETCTBYIOWEAA TOKY Ha-
rpy3ku) CTaHeT paBHOW HYNIO, a 3bbIToY-
Has 3HEepruf, HakoMneHHasa 3NEMEHTaMu
duUNsTPa 32 BPEMA NONOXWUTENBHOW Nony-
BOMHbI, BO BPEMA OTPULIATENBHOW NOYTH
NONHOCTLIO ByAeT BO3BPALLATECS B CeTh.
Mpwu Bceil ceoeil NPUBNEKATENbHOCTH
NPOCTOTOM M OPUTMHANBHOCTLIO PELUEHWSA
nNpo6nemsl NPEePLIBUCTOrO TOKA BLINPAMU-
TENb NO Cxeme, NoKasaHHOW Ha pwc. 5,

neperpyakoin TpaHauctopos VT1, VT2 no
TOKY M HaNPsXXeHMIo, cNoco6HO BLIBECTH
Mx U3 cTpofA. B cBA3m € 3TMM peanbHblin
CUHXPOHHBIFA BeINpaAMUTENE 0683aTENLHO
[OMmKeH MMETb B CBOEM COCTaBe 3alumTy
OT NOBbLILWEHHOTO BO3BPaTHOro TOKa W
BbIOPOCOB HanpsiXeHws Ha Bxoge unb-
Tpa, BO3HUKAOLWKMX MpW aBapuinHOM
BbIKNOYEHUKM TpaHancTopos VT1, VT2,
MpakTuyeckas cxema 6noka NUTaHus C
LC-bunbTpoOM M CUHXPOHHBIM BbLINPAMMK-



Tenem, NOCTPOEHHOrO C YYeToM npuBe-
AeHHbIX Bbile coobpaxeHwid, nokasaHa
Ha puc. 6. lNpepHasHayveHa oHa pns nuTa-
HWA OOHOrO KaHana ABYXTaKTHOrO TPaH3u-
cTopHoro YM34, paGortaiowero B knacce
AB c Tokom nokos po 2 A.

Bnok umeeT nga ABYXNONAPHLIX BLIXO-
na ¢ HanpsxeHusmu 2x45 B n 2<70 B
(NP MUHUMANbHOM TOKE Harpysku wu
HanpsxeHun B cetn 220 B), npenHasHa-
YEHHBIX ANS NUTaHWA COOTBETCTBEHHO
MOLLHLIX BEIXOOHBIX KaCKaaoB W Kackanos
ycunenus Hanpsxenus YM3Y. Pabouwit
AWanasoH W3MEHEHWA CpefHero Toka
Harpysku, OrpaHUYeHHLIA HAarpeBoM TpaH-
chopmaropa T1 » gpoccens L1, cocra-
snger 0...2,5 A ans nepeoro BeIxopa
10...100 mA — pans sBToporo. Npu nonxHomn
Harpyske 6noka nuTaHWa BbiXOOHbIE
HaNpPSXEeHWA YMEHBLIAIOTCA COOTBET-
cTBeHHo po +/-37 B (-18 %) w +/-63 B
(-10 %). AMnauTypa nynsCaunii BuIXOA-
HbIX HaNpsXeHWA (OTOeNnbHO AJ1R KaX0ro
nneva) Npy MakcKUManbHOM TOKe Harpysku
He npestilwaeT 50 MB (0,14 %) ons mMouwy-
Horo Beixoga v 0,5 B (0,8 %) — ons opy-
roro. Beixop, ¢ NOBLILLEHHBIM HANPAXEHW-
eM, UMeoLMM GOoNbLUWIA YPOBEHb nynbca-
UM, paccyvTaH Ha Hanvuve B cocTase
YCUNUTENs AONONHUTENbHBIX CrNaXxUBalo-
wux RC-uenen wnu crabunmusaropos
Hanpsxenus. Ecnu xe 9TOT BLIXOA He
HYXEH, Kaxaoe ero nneqo Heobxooumo
HarpyauTb pe3ncTopoM CONpPOTUBAEHUEM
4,7 kOM 1 mowHocTeio 2 BT (aneMeHThI
VD9, VD10, C19, C20 uckniovarb HENb3s).

Cunoeas 4yacte 6noka nuTaHus co-
CTOWUT 13 NOHWXAKLWEero TpaHcgopMaro-
pa T1, BeinpsMmutensHoro mocrta V11—
VT4, LC-dunerpa L1C21C22 v ueneii Ha
anemenTax VD9, VD10, C19, C20, Heobxo-
AUMBIX A8 NONY4YEHUA NOBLILUEHHOrO Bbi-
XO[HOro HanpsxeHua 2x70 B (6nuskoro k
aMNIUTYOHOW BENWHYUHE HANPAXEHUs Ha
BTOpW4YHOW oBmotke T1) U orpaHuyeHus
BbiGpoca HanpskeHus Ha Bxope ¢GpunbTpa
npv OQHOBPEMEHHOM aBapUIAHOM BLIKNIO-
YEHWW TPaH3UCTOPOB BbinpsiMuTens. Lle-
1 R1R2C1C2 u R21R22C14 C17 cnyxart
ANs nopgaeneHus konebarenbHOro npo-
Lecca Ha BTopr4HO 06MoTke TpaHcdop-
maropa T1 v Bxone ¢punsTpa B MOMEHTLI
nepeknioyeHns Tpadawuctopoe V11— VT4
¥ BbiKNO4YeHus pguogoe VDY, VD10.
Momumo aToro, oHW ynyHwaT GunsTpa-
LMI0 BLICOKOYACTOTHBLIX COCTaBNAIOLMNX
AvddepeHLnantHO CeTEBOM NOMEXU.

CurHansl ynpaeneHus TpaHaucTopamu
VT1—VT4 euinpamurens GOpPMUPYIOT Crie-
LMannM3npoBaHHLEIe MUKPOCXeMbl Apaii-
sepoe DA1, DA2. BuicOkuiA ypOBEHL CUr-
Hana Ha exoae "IN” (BblBOL, 2), Hanpumep
DA1, Bhi3bIBAET BKNIOYEHWE Tpaw3ucTopa
VT1, a Hu3kuiA — BKNioqeHue VT2, Huakuin
YPOBEHb CUrHana Ha exoge “"SD" (BuiBog
3) NnpUBOOUT K OOQHOBPEMEHHOMY BbIKMIO-
yeHuio VT1, VT2 He3aBuCUMMO OT YpPOBHS
curHana Ha sxoge "IN".

Hanpsxexue, cHumaemoe ¢ oBMOTKM
15—21 Tpancdopmaropa T1, ucnonsayer-
CA ANA NUTaHWS Yynpaensiowero yana
BLINPSMUTENS, NOCTPOEHHOrO Ha MWKPO-
cxemax DA1—DA3, » CUHXpOHU3AUMKU C
CEeTbI0 MOMEHTOB MNEPEeKNIoHEHNs TPaH3u-
ctopoe VT1—VT4. 3rvor y3sen nuraertcs
yepes OAHOMONYNEPUOLHBLIN BLINPAMU-
Tene VD2C5 cC napameTrpuyeckum
cTabunn3aTopoM HaNPSXEeHWs Ha ane-
meHTax R6, VD5 v norpebnsaer Tok He

Gonee 3 MA. C Uenbio CUHXPOHU3AUWUK
BLINPAMUTENS C CETHIO HANPAXEHWE C yKa-
3aHHOM 0BmoTkM 4qepe3 uenu R3C3 wu
R4R7C4C6 noctynaer Ha HEMHBEPTUPYIO-
wmia Bxod, komnapartopa DA3. 1. MNpu 3TOM
Ha Beixogax komnaparopos DA3.1 un DA3.2
(BbiBOALI 1 1 14) NPUCYTCTBYIOT NPOTUBO-
dasHLle cUrHans NPAMOYronskHoN Gopmel
C 4acToTOW CeTw, NofasaemMbie Ha BXOOb!
IN npaieepos DA1 u DA2 cooTBeTCcTBEH-
Ho. Llens R3C3 1 konpeHcartop C6 cnyxar
ANS yNyYLWeHUs NOMEexo3aluuLLEeHHOCTH
CUHXPOHHOTO BeINpSMUTENS, a uens C4R7
obecneuvBaeT onTumankHyio ¢asy nepe-
Kno4eHua TpaHauctopos VT1—VT4 (oHo
LONXHO MNPOWUCXOAUTH YyTh paHblue
MOMEHTA Nepexoa Yepes HONMb HanpsxXe-
HWA Ha Bxoge Beinpamutens). Jvoas VD3,
VD4 orpasmnuvBaloT amnnuTyay Hanpsxe-
HUWS Ha Bxopae anemeHTa DA3. 1.

Ha komnapatope DAS3.3 noctpoeHo
YCTPOWCTBO 3alUMUTHl BLINPAMWUTENS OT
MOBLILLIEHHOrO BO3BPATHOrO TOKa, pasps-
Xalowero koHgewcaropbel ¢unetpa C21,
C22. Jat4nkom 3TOro TOKa CAYXWUT aKTUB-
Hoe conpoTueneHve (NnpumepHo 1,35 Om)
HWXHel no cxeme obmoTkK gpoccens L1.
CurHan, NponopunoHansHbiA TOKY, Bbige-
naeT wuHTerpupylowas uens R24C18. Ee
NOCTOSIHHAA BpeMeHW NonmxHa BbiTk paBHa
MNOCTOSIHHON BPEMEHW Apoccens, HO Ha
npakTuke oHa BeibpaHa MeHeLe. 3710 cae-
NaHo Ons KOMMNeHcauuu 3agepxku, BHO-
cumoin koHpgeHcatopom C13 uenw nono-
*utensHow obpartHoi ceaau DA3.3, wm
obecneyeHua Tpebyemoro GwicTpoO-
NencTBMS 3aLmThI,

3awmra cpabateiBaer npwn 06paTHOM
Toke gpoccens Gonee 2 A, a BoccTaHas-
NWBAETCA NpW NPSMOM TOKE MPUMEPHO
50 mA. OnpegensoTcs noporv cpabartsi-
BaHWS W BOCCTaHOBNEHWS [enuTenem
R18—R20R23R24, a koHpeHcatop C13
"nogHumMaeT” X Ha HEKOTOpOe Bpems
nocne nepeknioyeHus DA3.3, 4To Heobxo-
AUMO ANs YMEeHbLUEHWS BEPOSTHOCTU BO3-
HUKHOBEHWS penakcauunii Npu OTKNoYe-
HUK 6noKa NUTaHUA OT CeTu.

YcTpoiAcTBO 3alunThl AEWUCTBYET cne-
aywowmm obpasom. Npu npoeBane Hanps-
KEHWA B CETW CpeAHee 3HavyeHwe Hanps-
EHWs Ha BbIXOAE BhiNpAMUTENS (Mexay
ctokamu VT1, VT3 u uctokamum VT2, VT4)
CTaHOBWUTCA MEHbLLE HANPAXeHWUA Ha KOH-
neHcaropax C21, C22, u Tok yepes gpoc-
cenb L1 cHavana ymeHbLUaeTcs [o Hyns, a
3arem HauyWHaeT Bo3pacTark B obpartHom
HanpaeneHuW. MNpy 3TOM HanpsXeHwe B
TO4Ke coeauHeHus anementoB C18, R24
ONYCKAETCHA HWXE HYNs (OTHOCUTENLHO
ofuero NnpoeBopa YnNpasnsioWen HacTu
YCTPOCTBA, COEAVHEHHOrO C UCTOKamu
VT2, VT4 u BbiBogom 4 gpoccens L1). Kor-
[ia OHO AOCTUraeT onpeneneHHoro 3Haqve-
HWUS, HANPSXeHWe HAa HEWHBEPTUPYIOLLEM
Bxone (eoiBog 11) komnapatopa DA3.3
CTAHOBWUTCH MEHbLUE, YeM Ha WHBEPTU-
pyiowem (suieog, 10), u DA3.3 nepexoant
B COCTOSIHWE C HU3KUM YPOBHEM Hanpsaxe-
HWA Ha Bixogae (BuiBon 13), coeguHEHHOM
¢ exogamu "SD" ppaiisepoe DA1, DA2.
Mpy 3TOM YPOBHW HaNPAXEHWS Ha BbIXO-
fax apaiBepoB CTaHOBSATCH HU3KUMMK, U
BCE TPaH3WCTOpPbl 3akpbiBaloTcs. MWx
BbIKNIOYEHWE MPUBOOUT K MOBLILUEHWIO
HanpsxeHns Ha BbiXOAE BLINPAMWUTENS,
cMmeuwenuio guogos VD9, VD10 B npamom
HanpaeneHuu v nepepaLe 3Hepruwn, Ha-
KonneHHoil gpoccenem L1 ¢ momenTa

CMEHBI HanpaBneHWs TOKa, KOHOEeHcaTo-
pam C19, C20. Nepexon BeINpAMUTENS B
paboyee COCTOSIHME NPOUCXOOUT NPWU
NnosiBNEHWW NPAMOro Toka apoccens 6o-
nee 50 mA B peaynsTare BOCCTaHOBNEHUS
HaNPAXEHWS B CETU WUNW YMEHLLUEHWS
HanpsXeHms Ha koHaeHcaTopax C21, C22
nog AeNCTBMEM TOKA Harpysku.

Mpwu oTknioyeHun Gnoka nNUTaHWA OT
CETW BbINPAMUTENL "3aLLEeNKUBAETCH” W3-
3a NONOXUTENbHOW 0BpaTHON CBA3K Yepes3
BTOpU4HEIE 06MOTKM TpaHcdopmaropa
T1. Mpu atom rpynna TpaHaucTopos VT1,
VT4 unu VT2, VT3 Bbinpamutens Gyner
NnoanepXUBaTLCR  Y3NOM  ynNpaBneHus
(OercTBYIOLWMM 38 CHET 3apsAna B KOHOEH-
caropax C5, C8) B OTKPLITOM COCTORHWM, 1
K BTOpU4HOi obmoTke 12,19—13,18 Tpan-
cdopmaropa T1 okaxercs NPUNoXeHHbIM
NOCTOAHHOE HanpsXeHWe 3apAXeHHBIX
koHpeHcaTopoe C21, C22. Ocrasatscs B
TaKoM COCTOSIHUW BhinpsimuTens Byaer no
TEX Mop, Noka He NosABUTCH 06PaTHLIM TOK
npoccens L1 u He cpaboTaeT ycTpoiicTBo
3awmTtel. Bnaropaps Hanuuauio nopora
BOCCTAHOBNEHWS B pabouvii pexum y3en
3aWmTel HE BEPHEeTCH, W TPaH3UCTOoPbI
BbINPAMUTENS OCTAHYTCH BbIKNIOYEHHbIMU
A0 NONHOWM paspaaku konpexcartopos C21,
C22 yepes Harpyaky.

B HopmanebHOM pexume pabotet (npw
Pe3KUX U3MEHEHWUAX HaNPAXeHWs B CeTw
He 6onee 15 %) TokoBas 3awmMTa He cpa-
GatbiBaeT W BAWAHWMA Ha paboty Gnoka
nUTaHua He okasbiBaeT. B pesynerare
opHOBpEMeHHO pocTturaiTcs Gesonac-
HOCTE paboTkl U NONOXWUTENLHLIE Kaye-
CTBa pexXvmMa HernpepoiBHOro TOKa BO
Bcem paboyem guanasoHe ToKa Harpyaku
Ha Beixoge LC-¢wunbTpa, BNnoTh 00 pexm-
Ma XOnocToro Xopga.
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Muranune n nuHbopmauums
no oAHOW Nape NpoBOAOB

U. SABEJIAH, r. MockBa

'\ HOrWe AaTtiuKK (B TOM YUcne Temne-

paTypHble) WMEIOT TPW BbIBOAA:
WHGOPMALMOHHBIN, NUTAHUA W OOLUWIA.
CoOoTBETCTBEHHO ANS CBA3W Takoro par-
4Yuka c notpebutenem pesynLTaToB ero
pabotel TpebywTcs Tpu npoBopa. Ha
npakTuke npoknagka nuWWHEero nNpoeoaa
yacto ObiBaeT kpaWHe HexenaTenbHOM.
MNpepnaraio oguH M3 cnocoboB ymeHb-
LWMTb 4UCNO NPOBOAOB A0 ABYX.

PaccMoTpum ero Ha npumMmepe opraHu-
3auMM CBA3K C OATHMKOM Temneparypbi
AD22100S, onwucaHwe KOTOPOro MOXHO
HanTu B [1, 2]. MNMpu HanpsxxeHun NUTaHns
5 B ero BbIXOOHOE HANPAXEHWEe U3MeHs-
etca ot 0,25 B npu temnepartype -50 °C
no 4,75 B npu +150 °C.

MpwHuun paboTel yCcTpoOCTBa, Cxema
koToporo wu3obpaxeHa Ha pUCYHKe,
3aKnp4aeTCR B MMMYNbCHOW nopade B
LBYXNPOBOAHYIO COEAUHUTENBHYIO NTMHMIO
HanpsXeHWs [Nns NUTaHus Oarivka UM B

Mpwu oTkpbITOM TpaHaucTope VT2 B
NUHUIO MOCTynaeT Hanpsxexwe +5 B,
nutaowee pativk BK1. Ouwon VD4 B ato
Bpems 3akphiT, a yepes anop VD3 koHpeH-
catop C1 3apsxaeTca 00 HanpsxeHws,
6NM3KOro K BBIXOAHOMY HanpskeHwio Aar-
4Yuka Npy gaHHon Temneparype. B vHTep-
Bane BpemMeHu, korga Tpauauctop VT2
3akpbiT, a VT1 OTKPLIT, NUTAHWE Ha JaTYUK
He NOoCTynaerT, a 4acTk 3apsaa, HakonneH-
Horo konpeHcatopom C1, "nepexauuvea-
etca” B koHgeHcaTop C3 no uenu: oTkpbl-
ThiiA puos VD4 — coegnHUTENbHAN NUHWS
— OTKpHITHIA TpauaucTop VT1. Yepes
HECKONbKO NEPUOAO0B KOMMYTauUWUU Hanps-
XeHue Ha koHpeHcatope C3 pocruraet
BLIXOLHOIO HaNPAXeHWA AaT4uka 3a Bbiye-
TOM nageHus HanpaxeHusa Ha owopax VD3
1 VD4. BHocuMas guopamv norpeLuHocTb
He npessiwaer 0,14 B v Hocut cuctemaru-
yeckuil xapaktep. OHa moxeT ObiTe nerko
yyTeHa npu kanubposxe ycTpoACcTBa.

VD1 K526 c2 If MK o4
R1
VD2 Kewa. 7 DD1-=—
220k KO5226 DD1.1 DD1.2 DD1.3 DD1.4
B
VT2
1 1 KM350A
BK1 3 7 -+58
AD221008 VD4 < VT1
KMN350A
Beixon
Cc3

4|R3 % 47 MK

"M T 108
OBLWwit

npuemMe nNponopuWoHansHOro Temnepa-
TYPe curHana B nay3ax Mexay uMnynbca-
mu. CxemHoe pelleHue obecne4uBaeT
HENPEPbLIBHOCTE NPONOPLMOHANLHOIO
TeMnepaTtype HanpAXeHWa Ha BobiXoge
yCTpOCTBA.

Ha norudvecknx anementax DD1.1—
DD1.3 cofpaH reHepartop nNpsMOyronb-
HbIX UMNYNBECOB C PErynupyemMoi Cksax-
HocTeio. Mepuopn ero konebaHwin — okono
0,2 c. mnyneCul C BLIXOOa 3NEMEHTa
DD1.3 nocTynaioT Ha 3aTBOPLI NONEBOro
Tpax3ucrtopa VT1, a nocne UHBEpTUpOBa-
Hus anemeHtom DD1.4 — Ha 3arteophl
nonesoro TpaxHauctopa VT2. Takum obpa-
30M, TpaHaucTopsl VT1 1 VT2 oTkpbiBaOT-
CA W 3aKkpbiBaOTCH nooyepepHo. Kananel
NPUMEHEeHHbIX TPaH3WCTOPOEB 3aKpbiThi
npyY HanpsxeHun 3arBOP—WCTOK MeHee
+3...4 B, a B OTKPLITOM COCTOSIHUM OHW
uMelT conpotueneHue He Gonee
HECKONbLKWUX OM.

MocTosiHHbIE BpemeHw uenein R2C1 u
R3C3 eibpaHbl TakMmu, 4TOOLI HaNpsXxe-
HWe Ha KOHOeHcaTopax ycnesano cnepno-
BaTh 32 U3MEHEHWAMW UBMEPAEMO TEM-
neparypbi, HO 3a Nepvog NOBTOPEHUR
WMMNYNbLCOB 3aMETHOM Paspsaku KOHOEH-
caTtopoB He npowucxoguno. C noMoLsio
noACTpoe4YHOro peauctopa R1 moxHO
006UTbCH MUHMMaNbLHOW NOrPeLIHOCTH,
nonobpas ONTUManNbHYID CKBaXHOCTb
YNpaBnsowWwux NoNessIMU TpaH3ucTopa-
MW UMNYNBCOB.
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| PAAMOJETAJIN 41K BAC! ;
| ToproBO-NPOMBILLNEHHbIA XONAWHE |
| «HoBaN» OCYLECTBNSET NOCTABKY |
PaiuoKOMNOHEHTOEB OTEYeCTBEeHHLIX U
3apybexHbiX NPOW3BOOUTENE BCEM
OpPUANHECKUM U (PUINHECKUM NULEAM B
nioByio Touky Poccuu n CH.

Y Hac Bbl BCTPETUTE BHUMATENLHOE
14} n.oﬁpoxenaTenbﬂoe OTHOLWWEHWE.

Camble penkue KOMMNOHEHTBI —
' TOXE Yy Hac.

Aobpo noxarosams! Bydem sam ovens
pade,

www.nowel.ru.

Ten.: 223-70-98; 589-68-16.

k x * |

JAns Bac, pagpuomoturenu!
J PAOWOKOHCTPYKTOPDI Bcex Ha-
npaenexuid. Kopnycet ans P3A. Paguo-

SNeMEeHTbl, MOHTaXHbIA WHCTPYMEHT
U marepuwansi, nuTepartypa, rotoebie
uagenus. IBM-koMnnekTyloLme.

Ot Bac — onnayeHHblit KOHBEPT ANnA
GecnnaTHOro karanora.

426072, r. Mxesck,

a/a 1333 PTL, "MpomeTtein”.

www. rtc-prometej.narod.ru .

Ten./dakc (3412) 36-04-86,

Ten. 22-60-07.

* * *

Bechb cnexTp paguoniobuTensckux
Ha6opos!

MacTepam, KOHCTpyKTOpam U Tex-
Honoram npegnaraem!

Karanor ¢opmar A4, 104 ctp. — 50
py6. 6e3 yueta NOYTOBLIX PACXOAOB.

107113, r. Mockea, a/s 10 "MNocskin-
Topr”. Ten. (495) 304-72-31.

* * *

M3roTOBUTENb NPEONATAET:

— TPaHCNAUWOHHBIE YCUTUTENW Ce-
puvn PYLL;

— rPOMKOrOBOPUTENW: HAaCTEHHLIe,
NOTONO4YHLIE, PYNOPHLIE.

Moppo6GHocTy Ha www.ruston.ru

Ten. (495) 942-79-17.

E-mail: sale@ruston.ru .

* * *

COBEPUTE CBOMMMW PYKAMM!
Bonee 200 MONYNAPHLIX HABO-
. POB HA NMIOBYIO TEMATUKY: paguoya-
CTOTHBLIE MOYNK, L poBas U aHanoro-
Basl 3BYKOTEXHUKA, UMGPOBbLIE W aHano-
roBbie TIOHEpb!, GbITOBAS BNeKTPOHUKA.
A Takxke: pagvocTaHuuK, CUCTEMbI
suaeoHabniopeHus 1 BesonacHocTy,
W3ameputenbHble NpuGopel, WHCTPY-
MEHT, komnnekTywowme (6onee 5000).
Ana 3akas3a karanora — 4YWCThIN
KOHBEpT ¢ 06paTHLIM aapecom.
115201, Mocksa, a/a 4 "HOBAS
TEXHUKA™
www.new-technik.ru

* * *

Buicbinaem no4yToii 3anporpaMmu- |
poBaHHeie No BaweMy 3akasy MUMKpPO-
| koHTponneps U N3Y.
i 390028, Ps3aHb, a/q B.
WWW. progm.nm.ru




HOBOCTU SPUPA

Paspnen Beger coTpyaHuk pagmokomnaxuum "Tonoc Poccun™
n. MUXAWJIOB (RV3ACC), r. Mocksa

PAOVOBELLAHUE

POCCUA/DPUHNAHONA. Poccwitckas
rocynapcTBeHHas pagmokomnaHus “Tonoc
Poccun™ Hauana pellaHvwe BO BHYTPEHHEM
acdupe PuHnaHomn. MaptHepom “Tonoca
Poccun” B8 DUHNSHOMW cTana KOMNaHWs
Radio Sateliite Finland, npegcrasnsaiowan
MECTHyI0 cTaHuvio “Pycckoe pagvo —
XensCuHkK”, Ha BONHax KOTOPOA U peTpaH-
cnupyiotcs nporpammel “Tonoca Poccun™.
BewaHwe B OUHNSHOMW OCYLUECTBNRETCA
no 104 B cytkm — ¢ 10.00 po 13.00 v c
14.00 po 21.00 no mMecTHOMY BpEeMEHMW.
BeuwjaHue segeTca: XensCuHK — Ha 4acTo-
Te 106,9 Mfu, Kotka — Ha uactoTe
107,2 My, JlanneeHpaHte — Ha 4acrore
102,1 Mru, Nopeoo — Ha yacToTe 88,4 Ml

BOJNTOrogCKAA OBJ1. ly6epHaTtop
Bonoroackoii o6nactu Bsuecnas MNoaranes
coobwmn 0 TOM, 4TO "..yXe 3aKynneHbl
10 Toic. ampHEIX YKB pagvonpuemHukos,
xoTopeie Bynyt GecnnatHo paspaBartkCst
NBFOTHLIM KATErOPUAM CENbCKUX Xutenei
TaMm, rOe NUKBWOWPYETCA MPOBOAHOE
papguosewanme...”. Ha paHHBIA MOMEHT
YKe PO30aHO HECKONLKO ThICAY annaparos.

POCTOBCKAS OBJ1. KonvwyecTeo npo-
BOAHLIX "paguoTtodek’” B KBapTupax Xure-
nei PocToBckoi 06nacT CHU3WMNOCH NoNTH
Ha 14 %. Ha 1 aHBapsa 310ro rona ux 3ape-
ructpupoBaHo 4yte Gonee 234000, uyto
npumepHo Ha 40000 meHbLLe, YeM B Havane
2006 r. Kak coobuwiaet PocToBcTar, yBenu-
4YEHUE KONW4ECTBA OTKA30B OT yCnyr pa-
LWOTPaHCNAUMOHHOW CBA3W Hanpsmylo
CBS3aHO C MNOBLILLEHWEM pasmepa exeme-
Cs4HOI onnaTbl 3a paguoTouky. Hago poba-
BUTb, 4TO 3GUPHBIM rOCYNAPCTBEHHBIM
pafVoBEeL@HMEM OXBa4YeHO MpPaKTUHecku
Bce HaceneHue PocTtoeckoin obnactu.

CLUA. XpucTuaHckas pagnocTaHums
"Hoeas >KuaHb" (KNLS), AHkop-loiHT,
Anscka, BeLlaeT B HACTYNWBLUEM CE30HE Ha
pycckom assike: 09.00—10.00, 11.00—
12.00, 15.00—16.00, 16.00—17.00 — Ha
yactore 6150 kly; 17.00—18.00 — Ha
sacrore 7355 kI, .

IO)XKHASI ATNIAHTUKA, o. CBATOM
EJIEHBI. ExerogHas nepegaqa paguvo-
craHuuw "Cesitas EneHa” (Ha aHrnMiAckom
f3bike) cocTouTCs B aekabpe atoro roga.
Byper npaspHosatkes 40-netue ctaHumnm.
ToyHasa aaTta U Bpems Noka He U3BECTHBI.
CraHuus BewaeT OAWH pa3 B rog Ha
yactore 11092,5 klu B pexume USB un
vcnoneayer 500-BaTtTHBEIA NepenaTyuvk.
PanopTel 0 npueme noOATBEPXAAOTCH
yHUKaNbHbIMKU QSL-kapTodkamu. Ins nony-
4YeHWUs OONONHWTENBHLIX NoapobHocTeld n
onepaTtveBHOW WHGOPMaUMK pPeKOMeHOY-
eTcsi NoCeTUTL WHTEepPHeT-CTpaHwuy pa-
avoctaduuu <http://www.sthelena.se/
radioproject/latest.htm>.

AMOHWUA. AnoHckan pagvoBeLLaTeNb-
Han kopnopauus NHK ("Pagwo AnoHus™)
OCYLLECTBNAET Nepeaady NporpamMm Ha pyc-
ckom fAsbike: 03.30—04.00 — Ha vactote
15300 «ly; 04.30—05.00 n 18.00—18.20 —
Ha vactore 11970 klu; 05.30—06.00 — Ha

Bpemna sciogy — UTC. kpome orosopeHHbix
CNeynanbsHo.
apema = UTC + 3 4 (3umHWE nepuog) ummm
+ 4 4 ( neTHmi nepuoa).

vacrtotax 11715, 11760 «kIy; 08.00—08.30 —
Ha 4actotax 6145, 6165 kly; 11.30—
12.00 — Ha uactote 11710 kluy; 13.30—
14.00 — Ha yacrote 6190 kly; 19.00—
19.20 — na vactote 5955 k.

WHTEPHET U MOBUJTbHOE BELLLAHUE

MOCKBA. PapuwoctaHuwsa “Hawe
Paguo" o6vsaBuna o Hauane pabotbl
MobuneHoW Bepcun noprana "nashe.ru”.
Web-cailT paanocTaHumi TaKKe DoCTyneH
nons3oeartensM mMobSunbHelX TenedhoHOB
no agpecy <wap.nashe.ru> v rotos npu-
HUMaTL nepsbix nocetuteneir. [ina
6bICTPOro NOMCKa WHTEPECYIOLLEro Nosb-
3o0Barenss KOHTEHT “"wap.nashe.ru” cHab-
KEH BHYTPEHHUM MOWCKOBLIM CEPBUCOM.
Cuctema ynpaeneHws wap-cantom Cno-
cobHa aBTOMATU4Yecku apganTUpoBaTh
KOHTEHT, T. €. BbICTPO MEeHsTL pasmep Kap-
TUHOK NOJ Pa3nuyHbIE paspeLueHrs akpa-
HOB TenedOoHOB NonL30BaTenein.

TATAPCTAH. OtHbiHE nepepauv vH-
$hopMaLMOHHO-MY3bIKANLHON paauocTaH-
umm "HHa Maceip” goctynHel B N06oi To4ke
nnaHetel — nonb3oBartenn WHTepHera
CMOryT 370 Ccpenartb, 3anos Ha CanT
<http://www.tnv.ru>. Kpome Ttoro, Ha
obHoBneHHOM caiiTe GyoyT pasmMelarscs
CIOXeThl Tenekomnanuwm “TatapctaH —
Hogblid Bex”, pacckas3siBaiOLMe O BaXHEN-
wux cobemuax gua. [na cnpasku: paguo
"fua lacwip” oxeatwisaer 90 % TeppuTo-
puu TarapcraHa. HoBoctv v coumansHsie
nepenayy BeIXopaT B 3Up Ha TaTapckoM U
pycckoM nsbikax. Lludpoeoe seuwiaHue
panuo ocyluecTenseTcs no ecei Poccuu:
ot KanunuHrpaga no Cubupw, a taicke B
DuHnaHouu, Natsuu, Jlutee, PymbiHuK,
Bonrapwm, Benopyccwm, Ha YkpauHe U B
LPYyrux rocypapcrteax. 3a npepenamu
Tarapcrasa NpuUHUMaTs nNporpammel "HdHa
[ackip" MOXHO C NMOMOLLLIO CTAHOAPTHOrO
KOMNNEeKTa cnyTHWUkoBoro obopynoeaHus
“"HTB MNmoc" n “Tpukonop TB".

POCTOB-HA-QOHY (MPOBJIEMA!).
Liutata ¢ wHTepHeT-cTpaHuubl <http://
forum.cqgham.ru/viewtopic.php?t=
12377&start=150>: ".. XoTtute — Bepeure,
XOTUTE — HET, HO MOXeTe 3anucars y cebs B
norax, 4to 1 ceHtabps 2007 r. B PocTose-
Ha-[loHy nocne BBoAa B AENCTBUE CUCTEMBI
"CMNAPK" ("MHTEpHET M3 3NEKTPUHECKOH
po3etku”) paguoniobMTENLCTBO YMEpno.
Het Gonblue B Poctoee pagmoniobureneii!
KB nuanasoH secs 6e3 ucknioqeHus 3abno-
KMpOBaH MOLLHEWLLIEA WUMMyNsLCHON nome-
xoii ot "ClMAPKa", naxe LUWPOKOBeLaTENb-
HbIX CTAHUMIA HE CNbILLHO. AMUHB!. "

TENEBM3WOHHOE BELLAHUE

MOCKBA. 1 ceHtabpsa Hadyan paborty
HOBBIA rOCYOapCTBEHHLIA  POCCUIACKWIA
TenekaHan AnA Oeveil v loHowecTsa —
"BuburoH”. OH cospaH B pamkax Bce-
POCCUICKON rocynapCTBEHHOW Tenepa-
nnokomnanun (BITPK) u Bewaer Gnokamu
Ha kaHanax “Poccua”, “"Kynetypa” w
"Cnopt”, a Takke B nonHoi eepcumn 19-
4acoBOro AETCKOro TENeBeLLaHns No cnyT-
HukoBoi cucteme "HTB Mnioc” B 6azoBom

nakete. [porpaMmbl TenekaHana paccyu-
TaHbl Ha ayauTopuio ot 4 no 16 ner, 6onk-
LUMHCTBO M3 HUX (65 %) — oTe4ecTBeHHOro
npoussogcrea. OcHOBHOWM 3apayeil kaHana
ABNAETCH AaBaTh AETAM 3HAHUA, Y4WUThL Npa-
BUNBHOMY PYCCKOMY $3bIKY, NpWBMBaTH
noboBb K CNOPTY W MOKasbIBaTe Nyyllne
OTE4ECTBEHHLIE U MUDOBLIE MYNLTUNIWKE-
UMOHHBIE W XY[O0XECTBEHHbIe (GUNbMbI.
“"BuburoH" BLIXOOUT OTAENEHLIMK Gnokamm
(epemst MSK!): Ha TenekaHane "Poccus”—
no 6yaxam ¢ 12.50 no 16.30, cy66ora — ¢
15.30 po 17.30; Ha TenekaHane “Kynb-
Typa" — no 6yaHam ¢ 16.30 go 18.30, cy6-
6ota — ¢ 12.50 no 14.50, BOCKpECEHBE — C
13.00 oo 14.00; Ha TenekaHane "Cnopt” —
no 6yaHam ¢ 7.00 go 9.00.

Kaxpwin kaHan pafotaer co cBoew
creundukoit: "Poccua”™ — XyOoXeCcTBeH-
Hble punbmsel; "CnopTt” — MynsThUNEMb!
noaBMXHbIE Urpsbl; "KynbTypa" — MynbT-
GUNBMBl U pasnuyHbLie passuBaloWue
nepena4v.

BI'TPK yxe Beper neperosopsl ¢ "Moc-
KOBCKMMW kabenbHbiMn cetsmu” n "Cu-
cremoid Macc-megua”™ o BKIIOYEHWW Npor-
pamm "BuburoHa” B ux naketsl. Kpome
Toro, BITPK nnaHupyer yd4acTteoBate BO
BCEX KOHKYPCax Ha BblAeNseMble YacToTsl B
KOHLIeNnuum CBOero AeTckoro renekaHana.

Ha 40-m 4acToTHoM kaHane B Mockee ¢
16 aBrycra peTpaHCnuMpyloTCa nporpam-
Mbl "5-ro kaHana — CankT-MeTepBypr”.

Co 2 centabps 2007 r. TenekaHan
"3Be3na” nepellen Ha BewaHwe nNo 4aco-
BbIM nofcam: +2, +4 n +7 4. MoTteHuu-
anbHas ayauTopus KaHana cocTaBnser
Gonee 47 MNH 3pUTENEA, OXBAT BELLIAHWSA —
889 roponos B 73 peruoHax Poccuw.

B Tekyliem BewarensHOM Ce30He OT-
OenbHEIE nporpaMmel Tenekadana "Kyne-
Typa” OyoyT CONPOBOXOATECH CKPLITHIMK
cyGruTpamm ans ryxux u cnabocnbilawmx
3puTeneil, B nNepeyl ovepeab neTckue
nepenaqu, a Takxe HeKoTopLIe Apyrie Npo-
rpammbl. CyGTuUTpsl GyOyT nepenasaTscs B
dopMarTe TeneTekcTa, KOToporo Ha “Kynk-
Type” 0o cux nop soobiue He Gkino.

YUTA. 3pect Ha4yanock CTPOUTENLCTBO
HOBOW TENeBWU3WMOHHOW MmayTel. OHa pacno-
NOXUTCH B BEPXHE! YacTy ropoaa, Hepane-
KO OT HbiHewHew. Mo cnosam cneumanm-
CTOB, [AEACTBYIOLLAA Ceivac Tenessiluka
ucyepnana CBOW BPEMEHHLIE W TexHWue-
ckue pecypcbl. Hoas TeneevnanoHHan mau-
Ta 6yner BuicoToi 240 M, 4to Ha 60 M BhiLLE
neiicteytoluei. C nossneHnem HOBOW Tene-
BLILLKWA BO3pacTer paguyc oxeata 3abaii-
KanbCKUX TEPPUTOPWIA, Ka4YecTso Tene- M
paguoBeLLaHUa CTaHeT nyqwe, NosBuTcA
BO3MOXHOCTb YBENUHEHUS KONWYecTBa
TENEBMU3NOHHBIX U paanokaHanos. Mo nnaxy
BCE MOHTaXxHble W CTpoUTENbHEIe paboTel
3asepliarcs Yepes Aga roaa.

A3E . HaumoHanbHeid co-
BET MO TENEBUOAEHWIO U PapgMo Beigan nn-
LIEH3MIO NS TPAHCNALMKW B TEYEHWE LUECTH
NeT eAVUHCTBEHHOMY Y4aCTHUKY KOHKYpCa —
komnaHuu Cenub TV-MMC (29-it yactot-
Hblii kaHan). CoBeT Takxe paccmoTpen
obpauwieHns paguoctaHumii “Tonoc Ame-
puvkn” 1 "Ceobopa”, CBA3aHHLIE C nony4e-
HUEeM nuueH3uK. Beino NpyUHATO peluexue o
Bbiga4ye UM NUUEH3WWM ANA TPaHCNALUUK
CBOUX nepepay Ha Tepputopun Asep-
GailokaHa B TE4YEHWE OOHOro roga.

Xopowero npuema n 73!

Pegaxtop — E. Kaprayxos
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KB pnanasoHa

M. CAMNMOXXHUKOB, Lod-Ganey-Aviv, Israel

OrnuynrensHas ocobeHHOCTb pa3paboTaHHONW aBTOPOM PaMOYHOMH
aHTEeHHbBl — BO3MOXHOCTL ee ﬁmcrpor 0 M3roToBnNeHus, NMOCKONbKYy
Ana 3roro noTpebyioTcs AOCTyNHbIEe MaTepuarnsi.

B HacTosllee BpeMs B NpPOJaxe ecTb MnepemMeHHoil emkoctu, obe cekuwu coe-
HE[OPOrMe NOpPTaTUBHBLIE BCEBONHO-  AMHAIOT NapannensHo W NpunavealoT K
Bble PaAVONPUEMHUKK, KaK NMpaBuno, KW- BHELLHEeMY NPOBOAHUKY (pMc. 2) B CO-
TaNCKOro Mnu manasmi-
CKOro npow3BoACTEa,
WUMEILWEe HEeCKONLKO
pactanyTeix KB nop-
nowanasoHoe. OHM XOTb
W OTAW4AKNTCS  Ha-
3saHuaMM — "Karola"”,
"Sonoma”, "National” n
T. A., Ho cobpaHbl 3a4a-
CTYI0 MO AHaNoruyHbIM
cxemMam, a B ux paguo-
TpakTe NPUMEHEHL!
MUKDPOCXEMBI  Cepui
CXA1019, CXA1191.
31n mukpocxemsl 06na-

MONPUEMHMKY

1,1 c12
10, 2404{~ 10....240 +’AHTEHHE ﬁ

Puc. 1

La0T A0CTATO4YHBIM YCUNEHWEM U UMEIOT
HEBLICOKMIA YpOBEHb LWyma. Ho kavyecTso
npuema Ha Takve NpueMHuKK, ocobeHHo
Ha KB puanasoHax, OCTaBnsieT xenatb
nydwero.

MNpuunHOIA 3TOrO ABNAETCR HepocTa-
TOYHas 4acTOTHas Cenekuus 8X0QHOro
curHana, BCnegcTBWe 4ero nomexu npo-
HWUKAIOT N0 3epKanbLHOMY KaHany npuema,
a Takxe 3a cyet npeobpa3osBaHuA Ha rap-
MOHUKax retrepoauHa. Kpome T10ro, Wrsl-
pPEBbIE @HTEHHbI, KOTOPLIMW KOMMNEK-
TYIOTCS 3TW NPUEMHMUKW, BOCNPUMMHMBB! K
WHAYCTPUanNbHBIM NOMEXaMm U rnomexam
oT BbITOBOW PAAMO3NEKTPOHHOI annapa-
Typbi.

MoewicuTe KauecTeo npuema B KB guna-
nasoHe nOMOXeT nepecTpavMBaemas
pamo4Has aHTEeHHAa, KOTOPYIO MOXHO
M3roToBUTL OyKBanbHO 38 HECKONLKO
necaTtkoe muHyT. [ing atoro notpebyloTtca
0KONO 2 M KoakcuansHoro kabens u KoH-
LeHcaTtop nepemMeHHoW emMKOCTW OT Kap-
MaHHOro paguvonpuemHwuka (puc. 1). B
KayecTBe KapkKaca aHTeHHbl UCNoNbL30BaH
nnactMaccoestin pytnap or CD wnu DVD
Auckos. Pamka, ouameTp KOTOpoi cocTta-
BnseT npumepHo 150 MM, HaMoTaHa Ko-
akcuansbHeiM kabenem Ha kpbillke ¢yTna-
pa v copepxut 4 BUTKa, KOTOPLIE 3aKkpen-
NS0T TEepMOKNeeMm WnNM HuTkamu. Ha
KPbILKE YCTaHaBNWBAKT KOHAEHCAaTop

OTBETCTBMM CO CXEMOW — 3TWU INEeMEHTHI
oBpasyioT nepecTpavBaemblii pe3oHaH-
CHbIA KOHTYP. LleHTpanbHblil NpoOBOAHUK
kabens MCNONL30BaH ONA CBA3W aHTEHHbI
C NPUEMHUKOM.

B kavectBe nopcraBku ObINO mUcnonb-
30BaHO OCHOBaHWe OT TOro xe yTnapa, K
KOTOPOMY C MOMOLLLID NNacTMacCoBbIX
CTSXKEK npukpenneHa "Hoxka" w3 pepe-
BSIHHOW nnaHkK. BHewH WA Bua cobpanHoi
aHTeHHbl NokasaH Ha puc. 3. CoeguHenne
C NPUEMHUKOM OCYLLUECTBNRIOT ABYMS CBU-
TEIMWU MOHTaXHBEIMW NPOBOAAMW Pa3HbIX
usetoB gnuHon po 50 cm. MpoBoaHMK,
COEAMHEHHLI C BHELHUM MPOBOAHWMKOM
koakcuanbHoro kabensi, COEOUHAIOT C
obwmmM ("3emnsHEIM") NPOBOAOM NpUeM-
HWKa, 8 Opyroil — CO WTLIPEBOW aHTEH-
HOIA, ANS 3TOr0 MOXHO NPUMEHUTL 32XKUM
"kpokogun”.

ABTOpP UCNBITEIBAN @HTEHHY COBMECTHO
C paguonpuemMHukom npoussoacrtea KHP
"Karola 2001". Jaxe Ttakaa npocrtas
aHTeHHa NO3BONWNA 3aMETHO MOBLICWUTL
Ka4ecTBO NpuWemMa paguMocTaHuuii B awva-
nasoHe 13...49 m. Bo mHOruMx cnyqasx
yoanock n3baButbca OT nomex n obecne-
YUTb YCTOMYMBLIA NpUeM OOCTATO4YHO yaa-
NEeHHBIX cTaHuwin. Bnaropaps ToMy 4TO OHa
obnagaer npocTpaHcTBeHHOW w3bupa-
TenbHOCThO, ee 3ddheKTMBHOCTL OKasa-
Nachk Bbille, 4EM Y LUTEIPEBOW.

HepoctatkoMm nNpeanoXeHHOW KOH-
CTPYKUWM SIBNSETCHA HeBbicOKas nobpoTt-
HOCTb aHTeHHbl. OOYCNOBNEHO 3TO CUNb-
HOIl CBA3bIO €e KOHTypa C NPUEMHWUKOM




4Yepes LeHTPanbHbIA NPOBOOHWK KOaKCK-
ansHoro kabens. MoesickTs O6POTHOCTL
W TEéM CaMbIM l-‘ISﬁHpaTeanOCTb dHTEHHbI
MOXHO, ecnv NpUMeHuTb COFHaCYIOI.LI,HFI
TpaHcopmatTop unu YBY Ha nonesom
TpaHaucTope.

MepBuyHylo 06MOTKY COrfacylowero
TpaHcdopmMaTopa BKAIOHAIOT Nocnenoea-
TENBHO C PaMKOW, a8 BTOPUHHYIO NOSKNIO-
4arT KO BXo4y NpUemMHuKa (pmc. 4).

TpaHcgopmaTop HaMOTaH Ha MarHUTo-
npoeoge Tunopaamepa K10x7x2 MM un3
deppura npoHuuaemocteio 600...2000 ve-
TLIPbMS CNOXEeHHBIMA nposogamun M3B-2
avametrpom 0,15...0,2 MM 1 copepxuT
5 BuTKOB. OfiHY 13 0BMOTOK BKJIIOHAIOT Kak
NepBU4HYIO, 8 TPW OCTaNbHbLIE COEOUHRAIOT
nocnenoBarentHo, U OHW BeINONHAOT QYHK-
UMW BTOPUYHOW, K HEWN MOAKMIONAIOT BXOL

npuemHuka. OTBOL BTOPUYHOM OBMOTKM, K
KOTOPOMY MOAKMIOHA0T NPUemMHUK, noabn-
paloT IKCNEPUMEHTANLHO, MO HaUAYHLLIEMY
kadecrtey npuwema. Cnenyer y4ecTb, 4TO
nepeuyHas obmotka TpaHcdopmaropa
yBENUYMBAET CYMMAEPHYIO WHAYKTUBHOCTh

K10-17, Beiknioyarens nutanlus — nboi
manorabapuTHelid, NONEBOIA TPaH3WUCTOP
MPF102 moxHO 3ameHuTs Ha KM303T,
KN3034, KN303E, KN307A, KN3076. Bce
Aeranu yCraHOBNeHel Ha nnare 3 ogHo-
CTOpOHHE HONbIMPOBAHHOIO CTEKNO-

Puc. 5

aHTEHHb! W AMana3oH ee NepecTPokn cme-
cTutcs B Gonee HU3KO4ACTOTHYIO 06NacTb.

Cxema aHTeHHbl ¢ YBY Ha nonesom
TPaH3aucTope nokasaHa Ha puc. 5. Beico-
KOE BXOOHOE COMpPOTUBAEHWE YCUNWUTENs
obecneyrBaeTr MakcumanesHyio pobpor-
HOCTb PE30HAHCHOro KOHTYpAa, a cpaBHu-
TeNbHO HU3KOE BLIXOAHOE CONPOTUBNEHUE
No3BONAET NOAKMIOYUTL MPUEMHUK K aH-
TEHHE C NOMOLLBIO KoakcuansHoro kabens
MHHOﬁ HECKONbLKO METPOB.

B ycunurene MoXHO NPpUMEHUTL pE3n-
ctopel MJIT, C2-23, koHaeHcaTopbl —
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TEKCTONUTa MeToAoM HaBeCHOrD MOHTa-
%a. PoNbrUpoBaHHas MNOBEPXHOCTb WUC-
nonb3oBaHa Kak oOWwwil NPoBOM, K HEW
CHauyana npuvnavBaldT BbLIBOOLI 3NEMEH-
TOB, COEAMHEHHbLIE C HUM, a 3aTém MOH-
TUPYIOT OCTanbHLIE 3nemeHTbl. Ona nu-
TaHua ucnone3osaHa Garvapes "Kpona”
WU avanoruyHas, norpebnsembin TOK
3aBUCUT OT TUNa NPUMEHeHHOr0 NoNeBo-
ro TPaH3ucTopa W COCTaBNAET HECKONbLKO
Munnuamnep.

Penaxtop — M. Hewaes, rpagwka — H. Hevaes,
¢oto — asTOpa

XELTEK® S

i)
YHUBEPCAALHLIE NPOrPAMMATOPLI

XELTEK SUPERPRO 3000U

» Mopaepxxa 41300 THNOB MWKPOCXEM

ot 184 naroToenTenei.

MHKpOCXem.
o 1779007
XELTEK SUPERPRO 580U

» Nopaepxxa 30700 TMNOB MHKPOCXEM
ot 171 usroTosuTens,

Ko BCEM nporpammaropam BCErf1a B Hanu4ummu S
UMPOKKIA BEIDOP ananTepos ANA BaliMx MUKpOCXEM!

WWW.XELTEK.RU

ren/ake: (351)265-46-96 ¢ e-mail: sales @ xeltek.ru

» Apanrep onsa nopaepxKn 100-KoHTaKTHLIX (M Gonee)

» ABTOHOMHaR paboTa H KNacTepu3auua
(no 4-x SP3000U cosmecTHO).

117900~

#xa 21300 TMNOB MHUKpOCXeM
oT 147 waroTosMTENe.

80U

N Roland

PPEZEPHO-IrPABHPOBAJIbHbLIE MALLUNHbI
ANA USFrOTOBJIEHHUA MNEYATHBIX NJIAT

- EGX-300
mm

] M fqocTynHbie No yene gpesepro-

ANRR H3roT Meyarnbsix NNar.

B Kax ¢p P 1, TAK M CBEp OTBEPCTMH
ANR YCTAHOBKN MUKPOCXEM M NPOYHX geTaned.

OdmumansHblil npeacTasuTens dvpmol Roland - 000 “P-Texumk”

Mockea, yn [lopoxHas, 4. 3, kopn. 6

Ten (495) 981-49-65.

E-mail: m55@roland.ru, Web: www.roland.ru BN Roland
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@ f’eHepaTop GUKCUPOBAHHbIX
4HaCcTOT U HacTOoTOMEDP
H. OCTPOYXOB, r. CypryT TiomeHcKo# 0611.

Kom6uHupoBaHHbili npubop Ha oOCHOBE MUKPOKOHTponnepa
KP1878BE1 MOXHO MCNOJIb30BaTh B O4HOM U3 ABYX PEXUMOB — Kak
HHU3KOYacTOTHbIN reHeparop B Agnana3oHe go 30 xly c warom ycra-
HoBku vyactoret 1 'y nubo yacroromep B gnanasore 1 Iy...50 MrIy.
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orna MHe NoHanobwunca HM3KOoYacToT-

Hbiil reHepatop, 6bina BO3MOXHOCTb
cobpate ero No O4HOW W3 HECKONbKUX
onybnuMKoBaHHBIX CXEeM, B TOM 44CNe U B
XypHane "Paguo”, HO uoes npamMoro uug-
pPOBOr0 CUHTE3a NPUBNEKNA CBOEIN TEXHW-
yeckoil kpacoToii. [Nossvnace woes cos-
MECTWUTbL reHepaTop C MUKPONpPOLEeccop-
HbIM 4acTOTOMEPOM, KOTOpbIiA Gbin co6-
paH paHee no onucauuio B [1]. Kpome
TOro, y MeHs yxe 6bin onbiT HanucaHus

HeBenuka, Npubop NPOCT B U3roTOBNEHWUK
W HanaxusaHWW, AeTanu AeLeBsl U 4OoCcTa-
TOYHO pacnpocTpaHeHsl. CoBmelleHue B
OHOW KOHCTPYKLMW reHEpPaTopa u 4acTo-
TOMEpa [ONOMHWTENLHO YAelweBnser
vwanenve.

OCHOBHBIE
TEXHUYECKME XapaKTepPUCTHKHN

JAwvanasox yacToT reHeparopa

Cxema kombBuHupoeaHHoro npubopa
nokasaHa Ha pmc. 1.

Ha noruuyeckux snemeHtax DD1.1—
DD1.3 cobpaH TakToBhIi reHepaTop. Liens
R5C2 ¢hopmupyeT curHan ycTaHOBKM MUK-
pokoHTponnepa DD2 B ucxopHoe cocTos-
HWEe nocne BkNOYeHus nutaHua. Mpume-
HeHHbilh XKKW HG1 umeet gee cTpoku no
16 CUMBONOB K HE3ABUCUMYIO CBETOOMONA, -
Hyl0 noaceeTky. OH ynpaensercs no Yersi-
pexpaspsanHoOn LWKMHE AaHHBLIX (BbIXOAb!
PBO—PB3 nopta B mWkpokoHTpOANnepa).
Mpw nor. 0 Ha eeixope PB4 npouasopuTcs
3anucb komaHgbl, npwu nor. 1 — 3anuchb
haHHbIX. CurHan sanucu nocTtynaer Ha
HG1 ¢ Beixoga PAO nopta A MWUKPOKOH-
Tponnepa.

Bnok nutaHua — ero cxema nokasada
HA pMC. 2 — CcomepXuT Tpu crabunu-
3aropa (HanpsxeHus +5 B, +12 B, -12 B).
Ot ucTouHuka +5 B nuTaloTca TakToBbiA
reHeparop, BXOAHOW ¢opmupoBarens,
MUKpOKOHTponnep v LIAT, ot nctouHukos
+12 Bu-12 B — OY nycrpoicTeo euibop-

nporpammel ans ynpasnexsus XKW dupmel HY, My ..................1...30000 «ku—xpaHenwns (YBX). NoTtpebnenvne Toka
M3NT. Tak cnoxmnack KOHCTPYKUMA: MO-  BbIxOoHOE HanpsXeHwe reHe- OT KaX0ro U3 UCTO4HWKOB +12 n-12 B —
OEepHU3MPOBaHHaA mporpaMma 4acToTo- paropa 15 mA, no uenu +5 B — ewwe 20 mA. Pa-
Mepa, BOCbMUPa3psaaHbiiA MUKPOKOHTPON- (cuHyc.),Badd .......... no7,5 6oTta onucaHHbiX Bbile y3noe npubopa He
nep Ansa ynpaesneHus U peanusauuv und- umnynecHoe ("Meanpp”), B ... .. 5  3aBucuT OT pexuma ero paborsl.
posoro cuHTesa, XKW gns wHaukaumu. ConpoTtuBneHwe Harpyaku, kOm ....... 2 MopceeTtka wHAWKaTOpa MNUTaeTcH
O'-IGBHHHO. 4YTO OTKa3 OT MCNONb30BaHWUA AHEHESOH W3MepeHus 4acTto- HECT&GHJ‘IMSHDOB&HHHM HanpaxeHnem
mukpocxembel AD9850 unu aHanorm4Hoin EIEEL v o o VA0, ST o 1..50-10°  MWHYCOBOI NONSPHOCTW C KOHAEHcaTopa
onpasaaH TONLKO NpW CRefylowmx yecno-  HanpskeHue BXOQHOro curHa- dunstpa C16. 310 No3BonseT cpenate
BUSIX: 4acToTa reHepaunn CpaBHUTENbHO na,B,HOEMEHEE .. ..cvvuuenrn, 0,5 Harpysky Beinpsmutens Gonee cuMMeTr-
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plﬂ‘iHOl?l, NOCKONbKY OCTanbHasa 4acTb
yctpoicTtea Gonbwe notpebnser or wc-
TOYHUKE MONOXUTENBHOTO HaMNpPsXeHWUs.
I'Ipu YKa3aHHOM COMpOTUBNEHWUW racaLmx
peauctopoe R14, R15 (cm. puc. 1) Tok

DAT KPI42EHSA 4~ 5

41O yBEenuyeHuwe dasbl W nepepaya kopa
3HaveHua GyHkumMu sing Ha LA npowc-
XOOAT € (PUKCUPOBAHHOWM 4acTOTOW OMC-
KpeTusauui, noaToMy 4actota cpesa
®HY Takke dukcuposaHa. BuixogHas qa-

CI17-C19 0,1mK Yo & =+50
620-C22 2,7 Mkx258 o - e
1000MX™"3286 | DAB KP142EH8
SA1 FUT 054 11 ypz zwiom %258 1A
= 63 - +12 §
"’728\"-’ _I" C?'ﬁI cz1
~2208 1, 1 3 DA LM7972
ThY-5-220-50 A9 LUTOTZ oy
~f7 ¥ 128
=~ = 016 ¢ xST c22 06
1000mKx256 Vg7 J£ T S ol el
Puc. 2
01 ldr #c,48h ;jHacCTpoiika Ha cermenrt B O3Y naumuas c 48h
0z movl cd,00000011b i npupamenue dazu AF cd c3
03 movl c3,11101000b ; ona F = 1,000 xr'y
04 movl c0,00000000b H daza F c2 cl c0
0s movl ¢l,00000000b ;
06 movl c2,00000001b ;HaYaJlkHOe 3HAYeHMe CT. YacTH agpeca
OCHOBHOM uMen, 15 komannm, 32 TaxTa
07 ml:add c0,c3 ;01 c0+c3 cnoxeHue basu F
08 adc el ;02 cl+C M ee npupamesmMa AF
k] adc c2 ; 03 c2+C
10 bisl al,1000b ; 04 Hauyano BuGopkr KP1100CK2
111 add cl,cd 1 05 cl+c4 AF = c4 c3
B L ade c2 : 06 c2+C
f 13 cmpl g2;3 raDg: cpaBHeHHe C 3 (MpoB. MNEPEenoONHeHMA)
|14 jnz m2 ; 08 NepecKox, ecnM eme He 3
I 15 movl c2,00000001b : 09-1 soccraHoBnenue c2
16 jmp m3 ; 10-1
17 mZ:nop s Rta—2
18 nop ; 10-2
19 m3:bicl al, 1000b ol i KoHeu EBwGopru KP1100CK2
20 mtpr #6,cl ; 12 nmogroToBreHa miafmas YACTe afpeca
21 mtpr #7,c2 i ] NOATOTOBNEHA CTAPWAR 4YacTe anpeca
22 mov az2,d7 ¢ 14 3anMcs M3 NaMaTHM Nporpasd B nopT B
H ! xoMaHpa BunonHsercs sa 4draxrTa !
23 jmp ml i 15 BaUMKJIME aHUE

nopceetku pocturaer 40 mA. MoppobHo
pabora XK vHamkaropa onucada B [2].

Ha Bxope yactoTomepa ycTaHOBNEH
¢$opMupoBaTens NPAMOYronbLHOrO CUrHa-
na Ha tpaHaucrope VT1 v noruyeckom
anemeHTe DD1.4. 3ToT y3en u 4acTe npo-
rpamMmel MUKPOKOHTPONNEpa, OTHOCALLAN-
cA K Yactotomepy, 6binM B3ATH OT KOH-
cTpykuuK, nogpobHo onwucaHHoW B [1].
Mporpamma mogepHuaupoeaHa ans pabo-
Thl C KBAPUEBbIM PE30HATOPOM AOPYro
yacTotel ¥ KKK (BMECTO CBETOAWOAHOrO
vHaukaTopa). Pekomenaylo, opHako, Boc-
nonbL30BaThCA 4yTb 6onee CnoxHoi, HO 1
6onee adpdekTUBHOW CxeMOoli BXOOHOro
¢dopmuposarenss U3 [3], ocobenHo obpa-
TUB BHUMaHWE Ha NPUMEHEHWE B Ka4ecTse
anemexTta DD1.4 Tpurrepa WmutTa.

B reneparope HY d¢opmuposaHue
CUHYCOMAANBHOMO CUrHana NpouCXoauT
no MeToay NPsSMoro uMGpPoOBOro cUHTE3a
(DDS). CyTte atoro mMetofa B TOM, HTO
BbIYUCNAETCH MIHOBEHHOE 3Ha4YeHue
dasabi (T. €. aprymeHTa QyHKUMK ¥ = sin @),
KOTOpas U3MEHAETCA NMHENHO, a 3aTemM 13
Tabnuubl KOQOB W3BNEKaeTcs COOTBET-
CcTBYIOLLEe 3Toi dasze 3HayeHne GyHKLMN
u noctynaet Ha Bxog LAM DAZ2, a ¢ ero
BbIXOA2 — Ha BXoA PUNLTPa HUXHWUX Ha-
cTor, rae v GOpPMUPYETCSH CUHYCOW-
nancHolid curHan. CywecTBeHHbIM npeuv-
MYyLIECTBOM 3TOr0 METOAA SBNAETCH TO,

ctora F, yactora auckpetusauuvm F, pas-
pspgHoCTE pervcTpa ¢asei N v npupa-
wieHue ¢assl Alp cBfA3aHb GOpMynNoid

F=(ApF,)/2". (1)

WameHeHve kopa ¢dasul K ot 0 o 2N
CTABUTCA B COOTBETCTBUME WU3MEHEHWIO
dazui o1 0 oo 2n:

F=KF/2" rne K= Ag-N /.

Mockonbky yHKUWA Sing — nepuogmye-
cKas C Nepuoaom 21, AOCTATO4HO B Tabnuue
KOOOB XpaHuTb 3HaYeHUa GyHKUMK TONBKO
ans aroro wHtepeana. C ysetom GbicTpo-
OEWCTBUS 1 apXUTEKTYPHBIX ocoBeHHOCTEN
MukpokoHTponnepa KP1878BE1  Obinu
BbibpaHsl F,= 131,072 kMy = 27 Iy v pas-
pRoHocTe peructpa ¢assl N =17, lNogo-
craenss B opMmyny (1), nonyyaem quc-
neHHoe paseHcTso F = K. B Tabnuue npu-
BegeH GparMeHT NporpamMmel, MMEKOLLIMIA
OTHOLUEHWE K reHepaTopy.

Homepa cTpok npocTasneHbl cnesa.
Mepeas cTpoka HacTpaueaet Ha paboTy ¢
cermeHTom O3Y ¢ Hawanom B 48h. Ctpoku
213 — npyucBavBaHWe Ha4YanbHOro 3Ha-
yeHus npupaweHuio ¢assl (16 paspsgos,
B c4 — crapwwii 6aiT, B c3 — Mnanivia).
Crpoku 4—6 — npucBavBaHWe Ha4anbHO-
ro sHayeHuss ¢ase (24 paspspa, B €2 —
crapwwuid 6ait, B c0 — mnaawmid). [Osa
Mnagwux baiTa U ABa Mnaawwvx paspsoa
crapwero Gaiita obpasyior peructp da-
3bl, ABa CTaplux pa3psga B crapliem

BanTe 3a0a10T PEXUM HTEHWUS NaMATY NPOo-
rpamm, roe xpaHutcs Tabnvua byHKUMK
sing . OcTanbHbIe YeThipe paspsaa cTap-
wero Baitta Bcerpa pasHol 0.

Tabnuua yHKUMKM XpaHUTCA B NaMATH
nporpaMm MUKPOKOHTPONNEpa, HauuHas ¢
anpeca 100h, u copepxut 512 (2°) oTcue-
ToB no 8 paspanos. MNpu paboTte nporpam-
Mbi 6aiiTel €2 1 C1 NPAMO UCNONL3YIOTCH B
KomaHae uyreHus Gaidta (T. e. 3HaveHwn
GYHKUWMK) M3 NaMATU NPOrpamm, NoaTomy
Mnagwwvii paspsno B 2 ponxeH ObiTb
paeeH 1, 4yTobbl YTEHWE NMPOUCXOOWMNO U3
obnactu nocne 100h. Crpoku 7—23
copepxar 6eckoHeuHbIA UMK, peanuayio-
LWWA reHepauvio rapMOHUYECKOW yH-
Kumun. B ctpokax 7—9, 11, 12 npoucxoaut
CnoxeHwe perucTtpos dasel v Npupalle-
HUs dasel. B ctpoke 13 nposepsertcs
nepenonHeHue peructpa ¢assl. Ecnv oHo
npousoLuno, 1o B ctpoke 15 Bocctanaesnn-
BAETCA HavYanbHOE 3Ha4YeHWe CcTapluero
Baiita. B cTpokax 20 u 21 zarpyxaiorcs
perucTp agpeca v perucTp pexuma Koc-
BeHHOl aapecaumu IR1 MukpokoHTponne-
pa. B crpoke 22 npoucxoauTt o6pallueHue K
IR1, 4TO peanuayeTcs Kak HTEHUE U3 nams-
M KOMaHpg no 3ananHomy B IR1 anpecy.
MpoynTaHHbIk GalT Yepes BeIBOALI NOpPTA
B MukpokoHTpOnnepa nocrynaer Ha BXO-
owt LA

KomaHga 4TeHus namsaTv  KomaHg
BLINONHAETCSH 3a YeTbipe TakTa Npouecco-
pa, BCce ocTankHble — 3a aga. Beck umkn
BbinonHseTcs 3a 32 = 2° takra. YacroTa
CUHXPOHU3ALMM MUKPOKOHTPONepa 6uina
BbibpaHa paeHoit 4,194304 My = 2% Iy,
Brieog 6aita Ha LIAIN npowcxoguTt ogvH
pas 3a uuKJ, NO3TOMY HacToTa AUCKDETH-
3aumm pasHa 131,072 klu=2"" Ty,

Mpu nameHeHUn cTapLuero paspsaa Ha
sxope LIAT Ha ero ebixoie BOZHUKaET UM-
nynbC ANUTENBHOCTLIO OKONo 1 MKC (OKO-
NO YETHIPEX TAKTOR), NPUHEM NPOUCXOLOUT
3TO C 4YacTOTOW, CYLECTBEHHO MEHbLUen
4acTOThl AMCKPETU3aLMK, Ha NOAABNeHne
koTopoit paccuutaH PHY. CurHan ot ato-
ro UMNynbca NoJaBnaeTcs HeqoCTaTONHO
W NPOXOAMT Ha Bbixog, Noatomy B Gnok
rexeparopa eeegeHo YBX DA3. Crpoku 10
¥ 19 nporpaMmbl YNpasnsioT PexmmMom
BeIBOpKM U XpaHeHus. Boibopka HauMHaeT-
cA cnyctd 8 TakTOB nocne noCTynneHus
kopa Ha exopsi LIAMa u pnutes 14 TakTos.
Ha Bbixome YBX BbIGpOCH OCTalOTCH, HO
MEeHBbLUE amnnuTyabl, W rNagHoe, OHW
CnepyloT C 4acToToN AMCKpeTu3aLmn.

IOByxnonspHeiid LLAM cobpan Ha DA2 u
OBYX ONepauuoHHbIX YCUNUTENAX MUKPO-
cxemsl DA1 no TunoBoit cxeme. Konper-
catop C4 cnyxwt Onf yMEHbLUEHWS Bbi-
6pocoe Ha Beixoge DA1.2 npu nameHeHun
sxopgHoro koga UAMN. Hanpsxenwe Uggr
(okono 4 B) popmupyercs ua HanpsaxeHws
+5 B ¢ ucnons3oeaHuem peauctopa R10un
bunbTpYIoLWero koHaeHcaTtopa C5.

Ons ycTpaHeHusi NOCTOSIHHOW cocTa-
BASIOLLEI Ha BbIXOJe reHeparopa BBefeHa
uenb KOMMEHCALUUW CMELUEHUS HYns.
CwurHan c eoiBoga 1 DA5S.2 nocrtynaer Ha
®HY (R29C12), koTopbiit BhIAENAET NO-
CTOfIHHYIO cocTasnsioLlyo. OHa nopaeTcs
Ha BXxop wHTerpatopa, cofpaHHoro Ha
DA5.1, w panee yepea peauctop R11 B
TO4KY CyMMUpOBaHua. MocTosHHas cocTa-
BNAIOWIAA HA BbixoOe reHepatopa OGyner
noanepPXMBaTeECA PaBHOW HYMO C TO4YHO-
CTbiO A0 HanpsxeHus cmelleHdua DAS.1. C
Bbixoaa LAMNa (BeiBop, 7 DA1.2) curHan
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yepe3 YBX DA3 noctynaet Ha Bxoa PHY.
Peauctop R13, BkNOYEHHBIM napannens-
HO KOHOeHcaTopy xpaHeHws C6, cnyxur
Aana ero GeicTpoit paspsgku nocne npe-
KpalleHus reHepaumu.

B kavectee ®HY ucnons3osBaH GpunsTp
BarrepeopTa wecToro nopsaka, cocTae-
NeHHbI U3 Tpex nocnepoeaTtentHo coe-
AuHeHHbix PHY cTpykTypel CanneHa-Kes
[4]. Mockonbky y3en He COOEPXUT
YCTPOWNCTE ONR aBTOMaTtu4eckoro nog-
OepXaHus YPOBHA BLIXOOHOMO Hanpsxe-
HUA, Heobxoawmo, 41066l AYX dunsTpa
6bina MakcUmansHo Nnockoi B nonoce Ao
30 klMu. Ons aroro yactorta cpesa Qunb-
Tpa Guina ewibpana okono 53 kly (Ha
ypoeHe -3 aB). PaccuuThiBaiot Gunetp
VCXOOA U3 CNeytoLMx COOTHOLLUEHWIA:

R=R16=R17=R20=R21=R25=R26;

C=C7=C8=C9=C10=C13=C14;

Fop = 1/(27RC);

R19=0,068-R18;

R22 = 0,586-R23;

R28 = 1,482:R27.

Koagpduuuent nepepaum K, =1+
+ R19/R18; K,z v K5 BLIMUCNSAOTCA aHano-
rvaHO; obwmin K, = K,-Kie-Kua. MNpy yka-
3aHHbIX Ha cxeme HoMuHanax F,= 53 kl'y,
K,=4,2.

[Ans nony4yeHus NpaMoyronbHOro cur-
Hana K Beixony GUnNeTPa NOOKMOYEH KOM-
naparop DAG.

O pabore npubopa. Mocne BrIOYE-
HUS NUTAHWA HA WHOWKATOPE CBEeTWUTCSH
Haanuce "Mpubop kKOMOBWHWPOBAHHBLIA",

CnycTts 2 ¢ npubop NepexoouT B Pexum
reHepartopa. B nepBoi CTpOKe WHOWKATO-
pa nosensieTcs Haanuce "MeHepatop”, BO
eTopoi — "F = 1.000 k4", Ha BbIXopOax
npubopa — CUHYCOMAANLHBIA KU NPAMO-
YroneHbIA CUrHanst ¢ 4actotoi 1 klfy. Mpwm
HaxaTtuu Ha kHonky SB1 ("Yactor./+")
reHepauus npekpawaeTcd, BO BTOPOM
CTPOKE WHAUKATOpa CBEeTUTCHA HaAnuchb
"YactoT. ycT. F". MpK NOBTOpHOM Haxa-
TUK Ha kHonky SB1 npubop nepeiper B
pexuMm 4YactoTomepa, B NepBor CTPoke
WHOWKATOpPA  BLICBETUTCA HaanNuce
“"HactoTomep”, BO BTOpoi — B87654321.
Yepea 1 c BO BTOPOI CTPOKE Ha4YHETCH
MHOWKAUMSA TEKYLLEro 3Ha4YeHWs 4acToThl.
Mpu HaxaTun Ha NGyI0 KHONKY NPoU30it-
JeT BO3BPaAT U3 pexuma HacrtotoMepa B
pexum reqepartopa. Ecnu npu noseneHum
Hagnucu "HacTtoT. ycr. 7 Haxatb Ha
kHonky SB2 ("Ycr. F/="), T0o npubop
nepenper B pexum YCTaHOBKW 4acToThl.
Bo BTOpOM CTPOKE MHAUKATOPAE NOABUTCH
Hagnuck "F = 00.000 k4", neBbln HyNb
6ynert BbigeneH Kypcopom. B aTom pexu-
Me Haxarue Ha kHonky SB2 cpsuraer kyp-
COp Ha 0gHY MO3ULUMIO BNPaBo, Haxatue
Ha kHonky SB1 yeenuuueaer undpy B
Tekylwem paspane. Ecnu B crapwem pas-
pspe ycraHosnewa uvwdpa 3, To nocne
HaxaTtua Ha kHonky SB2 npubop cpasy
nepenaeT B pexmm reHepauumn ¢ Maxkcu-
MansbHOW BbIXOAHOW 4vacTtoToi 30 kly.
WHaye nepexon B pexuMm reHepauuu
NPOMUCXOLOUT NOCNe caBUra Kypcopa snpa-
BO U3 paspsga enu-
HWLL.

Mpubop cobpax B
OCHOBHOM Ha MakeT-
HOW nnare pasamepammn
120x 70 mm, ero oc-
HOBHbIE Y3Nbl NoKasa-
Hbl Ha hoTo pMc. 3.

BmecTo uHpukato-
pa MT-16S2H-2YLG
MOXHO  NPUMEHWUTL
Opyroi w3 cepum
MT-1652 6e3 nepe-
LenKu nporpammel,
LOKYyMeHTauus  no-
cTynHa B [2]. YMeHb-
LIEHWEeM CONpoTHBNEe-
HWS peaucTtopos R14
n R15 moxHO yeenun-
YUTb TOK MOACBETKU U
ee ApKocTL. BoamoxHo
WCNONL30BaHWe W Opy-
rMX MHOWKATOPOB, COB-
mecTumeix ¢ HD44780.
Mpwu atom Hago obpa-
TUTb BHWUMaHWE Ha
BpEMEHHLIe napame-
Tpbl, 3Ha4YeHwe TokKa
NoACBETKW W COBME-
CTUMOCTb  KOLOBbIX
Tabnuu. B onucaHHom
npubope ucnonL3o-
Banachk KOooBas cTpa-
Huua 0 wHgukaTopa
MT-1652. ¥ apyrux
WHAWKATOPOB  pyc-
ckue OGykBbl MOryT
pacnonaratbcs B
APYrom Mecte Kopo-
BO Tabnuubl.

LAN  KP572MA1
BbibpaH ws3-3a ero
pacnpocTpaHeHHOo-
CTW, NPaKTU4eCKH 3TO

Hanbonee pewesslil LLAMN. 3amena ero Ha
APYroi cpasy npueener K YAOPOXaHWIO
u3genus (ecnn ueHa UAIN npeebicuT
120 py6., pasymHee nogymats O Nepexo-
ne Ha mukpocxemy DDS).

OY TLO82 moxHO 3ameHuTsL Ha TLOB4
(4yeTwipe OY B KOpRyce) unu UCNonNL308aTh
Apyrue OY co CKOPOCTLIO HAPACTaHUs Bbl-
XOAHOro HanpsXeHusa He meHee 3 B/mkc.
Komnapatop LM311 MOXHO 3aMeHMTL Ha
KP554CA3 (kopnyc DIP14 smecto DIPS8).
[eHepaTop Ha 3neMeHTax MWKPOCXEMbi
DD1.1—DD1.3 n kBapueeomMm pesoHaTope
ZQ1 MOXHO 3aMEHUTb Ha WHTEerpanbHbIA
KBEpLEBbLIA reHepaTop TOW Xe 4acToThl.

Tpauchopmatop T1 MOXHO 3aMEHWUTL
nobeiM C HanpsXXeHWeMm Ha BTOPWHHOWN
obmoTke 2x(12...15) B 1 TOKOM He MeHee
300 mA. VD2 — nio6oii AMOAHBIA MOCT Ha
TOK He MeHee 1 A u HanpsxeHwe Gonee
25 B. Crabunuaatopel KP142EH5A w
KP142EH8B mMOXHO 3aMEHUTL MUKPOCXE-
mamu LM7805 u LM7812 nnun ux aHanora-
mu. Bce tpn crabunuaaropa uenecoob-
pPa3HO YyCTaHOBUTL Ha HeBonkwKWe Tenno-
OTBOAbI.

Hanaxusaume. [lpu npasuncHoi
cbopke u Ge3owwbo4HOW nporpamme
undpoeas 4acTe npubopa HayHeT pabo-
Tate cpa3sy. Wcnone3ys o6pas3uoBbiit
4acTOTOMED, NMOACTPOMKOW KOHOEeHcaTo-
pa C1 Hago BbICTABWUTL HYACTOTY TAKTOBOTO
reHepartopa, COOTBETCTBYOLIYID HOMW-
HanbHOW. NMopgbopom peauctopa R4 ycra-
HaBNWBAKOT Ha KONNEKTOpe TpaH3ucTopa

Puc. 4

VT1 HanpsixeHue okono 2,5 B. Ha puc. 4
npuveeneHa oCUUNNOrpamMmMa CUrHanos Ha
Bxopax 3 u 8 YBX DA3 ansa pexwvma reHe-
patopa npu F = 16,384 «I'u. Oco6oe BHK-
MaHWe Hago yoenuTb HacTpoiike OHY.
LienecoobpasHo ewe po cbopku ¢ no-
Mowsio undposoro npubopa nopobpars
Pe3nCTOPbLl U KOHOEHCATOPLI Kak MOXHO
6nuxe k pacyeTHbIM 3Ha4YeHUAM napame-
Tpoe, otob6pae WX MonapHo (310 Ayywe
cOenaTs NPsMo B MaraavHe Npuv nokynke).

OtcoeauHue peauctop R16 ot exiBoga
5 DA3, c reHepartopa 34 Hago nopath Ha
®HY cuHyconpancHblil CUrHan, K BblBO-
ay 1 DA5.2 noacoegMHUTe ocunnnorpad
W NpoBEpUTL cooTBeTcTeue hopmbl AYX n
yactoTel Fo, duneTpa pacyetHeiMm. Bepo-
ATHO, 4TO 4acTtoTa cpesa Oyner mMeHblle
pacueTHoi, Toraa nogbopom napsl peau-
cropoe R20, R21 npubnnants ee k 53 kl'y,
no6usasce Npu 3TOM He TOYHOTO COOTEeT-
CTBWS 4ACTOTHI Cpe3a, a NNockon HopmMel
AYX po 30 kfu. MNpu 3TOM BO3MOXHO
o6pasoBaHue NoOBEMA Ha HacTOTax Bhille
30 kMu. Crnapute €ro MOXHO, W3MEHsS
conpotueneHue peaucropa R22, nocne



4ero eLle pas nposeputs hopmy A4X. 3a-
TeM, ycTaHoBuB peavcTop R16 Ha mecTon
v“3meHss conpotuenedwe R12, ycraHo-
BUTb HYXXHYIO aMNAUTYAY BbIXOQHOMO CUr-
Hana. Ecnu Her obpasuoBoro reHeparo-
pa, To peauctop R16 oTcoepuHsaTs He
HyXHO. B pexume reHepatopa sapaioT
4acToThbl, ocUMNnorpadom KOHTPONUPYIOT
aMnnuTYOy BbIXOAHOrO CUrHana reHepa-
TOpa U CTPORAT Mo To4kam A4X.
PycckonasblyHas [OKYMEHTALUS K MUK-
pokoHTponnepy KP1878BE1, nporpaMmbl
TpaHcnaTopa U nporpaMmMmaropa pasme-
LEeHb! Ha cailTe npou3soauTens [5].
MoanporpamMmel, 06CNYXUBAIOLLIAE UH-
avkatop, MoryT 6biTe NPAMO UNK C HE3HAa-
YUTENBHOWM MOaudUKaLMern NCNonb3oBa-
Hbl paguoniobutensmu B paspabortke
CBOMX U3OEenuini ¢ ucnonb3oBaHuem XK
vHaukaTopoB ¢upmbl MAST u opyrvumm,
coBmecTuMeiMK ¢ HD44780.
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Yonousa cm. B "Pauwo”,

«MNO3bLIBHOW+»

NPEONTATAET PAOVMOHABOPDI:
PH-3 KB SSB p/cT. Ha 160, 80 m
PH-54M p/cT. Ha 10 ™M
PH-7 KB SSB p/cT. Ha 160, 80, 40, 20 m
PH-9 yactotomep
PH-134YM p/cT. Ha 2 M
PH-15 CMHTES3 p/cT. Ha 9 guan.
603163, r. H. Hoeropop, a/s 49
«MO3bIBHOW+»
1/¢. (831) 417-88-04 NEW
E-mail: pozyvnoi@mail.ru

* * *

HMHTEPHET-MATrA3UH NPEQIATAET!
Bonee 100000 pagnOKOMMNOHEHTOB,
5000 komnakT-guckoe v 40000 kHUr K
ans60MOB No PaguoTEMAaTHKE Bbl MOXE-
Te 3aKa3aTh W NONY4WUTL MO HALLUM KaTa-
noram. Katanoru MOCBLUITOPIa Ha
KOMMaKT-aucke CToST Bcero 25 pybnei
W BBICBINAIOTCH MO Npegjonnare mapka-
MW B KOHBEpPTE.
Karanoru sakaxwure sgecs:
WWW.DESSY.RU vnu 3pech:
107113, r. Mockea, a/s 10

CoTtoBbiii TenedoH —

BOJIbTMETP M
ocuunnorpad
C. KYJIELLIOB, r. Kyprau

B crarse onucaHa NpUCTaBka K COTOBO-
My tenegoHy ¢upmbl Siemens, nosso-
naouwas ysuaeTh Ha ero sKpaHe ocUunno-
rpamMmMmy nogaHHOro Ha BXO4 NPUCTaBKW
curHana ¢ cobnogenmem macwraba no
OCAM BpeMeHU 1 Hanpsxenns. NMogobHeim
06pa3oM MOXHO MCIMONb30BaThk U ApPYyrue
coToBbie TenedoHbl, MMeloLne nocneqo-
BaTenbHbIA MOPT M nogaepxky Java Bep-

cumn MIDP 2.0.

OTOBbIA TenedoH cTan NPUBLIYHBIM

npeaMeToM NOBCEOHEBHOW XWU3HW, W
MHOTME He NOoAO3peBaloT, 4To 3T0 —
OOBONEHO MOLUHBIA KOMMNLIOTEP (TakToBas
4yacToTa MPOLIECCOPOB HEKOTOPLIX Tene-
¢doHos npeebiwaet 100 MlMy) ¢ uBETHLIM
3KPaHOM, KNABUATYPOIA U HENNOXUMW 3BY-
KOBbIMW BO3MOXHOCTAMKW. MHorve tene-
@dOHbI cHabxeHb! NocnepoBaTentHLIM Nop-
TOM, K KOTOPOMY UMEETCH NPOrpammHbIi
JOCTYN OT java-npunoxeHnin (MWoneToB)
npy HanM4uMK nopaepxxu Java (nnarpop-
ma J2ME) n MIDP 2.0. Yepes atoT nopt
MOXHO B3aWMOLENCTBOBATL C Pa3nuyHbI-
MU BHELLUHUMW YCTPOWCTBaMK, 3HAYUTENk-
HO pacLuMpsis cTaHdapTHolii Habop ¢yH-
KuMii coToBoro TenedoHa. Cpeav usgenuin
¢dupmbl Siemens cneumdmkaumio MIDP 2.0
noaaepPXvBaloT COTOBLIE TenedoHbl CepuiA
65, 75 (Hanpumep, ME5, S75).

Mpepnnaraemas npuctaeka npespa-
waer coToBbii TenedoH B ceoeobpas-
Hbiil ocumMnnorpad ¢ BXOAHLIM CONPOTUB-

Tms/div
0.5Y/div

/N

nedrem 1 MOmM, CKOpPOCTBLIO pas3BepTKu

0,001...1 c/nen v 4YyBCTBUTENbLHOCTLIO
0,5...50 B/pen. CpenHee 3Ha4yeHWe BXOA-
HOrO curHana (ero nocTosiHHas cocta-
BNAIOLLARA) BLIBOAWTCS Ha 3KpaH B Lundpo-
BOW popme

Mpucraekoit, cxema KOTopon naobpa-
KeHa Ha pucyHke, ynpasnser MK
PIC16F688 (DD2), wmeowmit B cBOEM
coctase Gnoku AUIN wu xoduTponnepa
nocneposarensHoro nopra. K coxane-
HWIO, BCTPOeHHbIi ALM paGoTaeTt nosonk-
HO MEOJIEHHO, HO AN HU3KOYaCTOTHOro
ocuunnorpacga ero CKOpocTb (Makcu-
ManbHas yacToTa AucKpeTvsaunmn —
[EeCHATKWU KUNOorepL,) BnonHe AocTaToyHa.

B otnuyue ot ypoOBHEW CUIrHanNoe, Npu-
HATLIX B cTaHpapTe RS232, nns nocnepo-
BaTenLHOro nopra cotosoro TenedoHa
XapakTepHbl OObIYHBEIE ONA NOrMHECcKWUX
MUKpocxem ypoeHu: nor. 0 — okono 0 B,
nor. 1 — He Mexee 3,6 B. 310 ynpowaer
conpsixenne TenedoHa ¢ MK, nossonss

R4"1M DD2 PIC16F688
i~ 13 ano [ucu| Rco ’
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PAOWMO N2 11,2007 )

COeAUHATE WX HenocpeacTBeHHo. Cko-
pocTe 06MeHa uHdopmaumeil BeibpaHa
pasHo# 9600 Bop. MNpwu 6onbwem ee 3Ha-
YEHWM HEKOTOPLIE MOOENU U 3K3EMMNAPLI
TenedoHoB paboTawT HeycTOW4YUBO.
Ceeroounopn HL1 cBetUTCA B MOMEHT
nepenaqyv nakera o1 MUKpPOKOHTponnepa
B TenedoH.

Mpuctaeka nonyyaeTt NnuTaHue ot Tene-
doHa. MNockonbky BeIBOAL 5—7 pazbema
XS81, coeguHAEMOro ¢ CUCTEMHLIM Padb-
emMom TenedoHa, coegvHeHsl C 0BwMm
NPoOBOAOM, KOHTRONNEP TenedoHa cunTa-
€T, 4TO K Hemy nogkniodeH pata-kabens
DCA-500 v nopaetr Ha BbiBOg 1 3TOrO
pasvema HanpskeHwe 3,6 B ot ceoei
akKymynaTopHoi Barapewn. OTtpuuarens-
HOe Hanpsxexwue ona nutaHua OY npu-
CTaBKW NONYYEHO C NOMOLLLIO npeobpa3o-
patens nonspHoctk DA3. Ha napannens-
Hom ctabunuaatope HanpsxeHus DA1 wu
OY DA2.2, BKNIOYEHHOM MO CXEME MOBTO-
puTens, BeINONHEH UCTOYHUK 06pasLoBOo-
ro HanpsbkeHus 2,5 B.

Ha mynetvnnexcope DD1 u OY DAZ2.1
cobpaH 3aNeKTPOHHLIM arTeHoarop, no-
3BONAIOWMA U3MEHATE YyBCTBUTENBLHOCTL
npubopa B 3aBUCUMOCTU OT KOAA, KOTOPLINA
MK yctaHaenueaer Ha agpecHbIX BXoAax
MynsTUnnekcopa (BeiBoosl 9 1 10 DD1).
MynsTMnnekcop nepeknioyaeT pPesncTopsl
R1—R3 & uenu obpatHoii cesan OY, conpo-
TYBNEHWE KOTOPLIX A0MKHO C BLICOKOW TOY-
HOCTBIO COOTBETCTBOBATHL YKa3aHHOMY Ha
cxeme. MNpu kope 00 Ha agpecHbIX BXOAAax
MYNbTUNNEKCOpa CWrHan, NoAaHHbliA Ha
pasvem XW1, nepepaercs Ha Bbixon OY
DA2.1 6e3 nameHeHus. [pu opyrix aHaqe-
HUAX KOOA BXOOHOI curHan ocnabnaercs B
10, 100 vnn 1000 pas. MocnegHee 3Haue-
HWE HE UCMONbL3YETCA U3-3a HEAOCTATOHHON
ANEKTPUHECKOK NPOYHOCTH peaucTopa R4
u koHpeHcatopa C1. Owogw VD1—VD4
OrpaHuyYnBaIOT HanpaXeHWe Ha BbiBOAE
13 myneTUNnekcopa Ha yposHe 1,2 B (no
abconoTHoMy 3HadveHuio). Kackag Ha OY
DA2.3 cMmellaeT ypoOBEHb MOCTYNaOLWMX
Ha exon AN1 MK curHanoe Tak, 4T06bi
HYNEBOMY HaNPsXeHUIo Ha paszseme XW1
COOTBETCTBOBana cepeavHa wkans ALM.

PaGotoin ocuunnorpada ynpasnser
muanetr (nporpamma Ha fA3bike Java),
3arpyxaemasi B COTOBbI TenedoH B BLUae
jar-painna. Itor mMupneT orTeevaeT 3a
yrnpasneHve pexumom paboTbl, naMeHe-
Hue macLuTaba no ocam BpeMEHU W Hanps-
xeHua u otobpaxeHue wHbopmauun,
nocTynaioLen ot npucTasku. Ynpaenexue
NPUCTaBKOA NPOU3BOAMTCH NyTEM nepe-
nayu el ynpasnsiowmx 6aiitos. Tpy mnap-
wux paspapa Oalita copepxaTt kon,
3apalowmin yactoty 3anycka AL, a aea
cTapwmx — MONOXeHWe 3NeKTPOHHOro
arreHioatopa. OctaneHbie pa3psansl He
ucnone3yioTcs. B cnysae npuema ynpa-
snsiowero 6aiiTa, paBHOro Hynio, NPUCTaB-
ka paboraer B pexume "xonocroro xona”,
He nepenasas HGOpPMaUUo B TenedoH.

PaboTa ¢ nocnenosarenbHeiM NOPTOM B
J2ME opraHvaosaHa uqepe3 uHTepdeic
CommConnection, a cam NopT UMeeT ums
COMO. Mpexpae 1em nepefasats U NPUHK-
MaTe uWHdbopmauuio, Heobxopumo C
nomowbio metoga Connection.open ycra-
HOBWTL CcoeauHeHwe. Bo wabexanwe 6no-
KWPOBKW NPUNOXeHus BO Bpemsi oBmeHa
vHdopMaLMein Bce onepaumm HTeHWs m3
nopTa v 3anvcu B HEro BLIHECEHBI B OTAENb-
HbIil noTok. Mogpo6Hee o paboTe ¢ nocne-

[oBaTensHbIM NOPTOM COTOBOro TenedoHa
MOXHO NpoyuTaTth B uHTEpHET-nybnuka-
umu "Using Serial on Motorola J2ME hand-
sets” — <http://trix2.cellmania.com/
downloads/downloads/pdf/
WP_UsingSerialOnMotoJ2MEHandsets.
pdf>.

MK npucTtasku, nonyuve ynpaensiio-
wuid HGaiT, yctaHasnueaeTt 3afaHHblil pe-
XUM paboTbi IaNEKTPOHHOIO aTTeHnaropa,
a 3arem C 3aaHHOI 4acToTOon 3anyckaer
ALIN v sanuceiBaeT pesynstartel ero pato-
Thl BO BHYyTpenHuit Bydep. MNo 3anonHe-
Hum Bycdepa MK octanaenueaer ALMN w
nepepaeT B COTOBLIl TenedoH 6ainT cuH-
XpPOHW3auuKW, a 33 HUM — COAEepXumMoe
6ydepa. Monyuus aty wuHdopmauuio,
TenecoH orobpaxaeT ee B BUOE KPUBOMH
Ha 9KpaHe, NMOACHUTLIBAET W BLIBOAUT Ha
3KpaH CpeaHee 3HaYeHUe HanpsHKeHUs.

Ecnu ocumnnorpad paboraert B pexu-
Me aBTomMaTuyeckoro ewibopa macwraba
No HaNPAXEeHWIO (Ha 9KpaH BoiBeaeHa byk-
Ba A), TO NpU cCpeaHemM 3Ha4yeHUU Hanps-
XKeHUa, 6NU3KUM K HYNEBOMY MU K MaKCU-
ManbHO fonyctumomy, TenedoH chopmm-
pyeT ynpasnsiowmii 6aiiT ¢ M3MEHEHHBIM
B COOTBETCTBYIOLYID CTOPOHY KOAOM
NonoxeHws arTeHwaropa. Ho noenuser
3TO YXKE Ha CneayloLwwmii LWk U3MEPEeHns.

OcuunnorpadomM ynpaenawT € no-
MOLLUBIO [XKOWCTUKA COTOBOrO TenedoHa:
€ro NepemMeLLeHe No BepTUKanu 1 ropu-
30HTaNU M3ameHseT macwrab ocuunno-
rpammbl MO COOTBETCTBYIOLLEA OCW.
BkniwouyeHwe asTomartuyeckoro sbibopa
macwtaba v BLIXOL W3 NPUNOXEHUS —
4yepesa MeHIO.

Mporpammy aons cotoeoro TenedoHa
YCTaHABNWBAIOT B HEro Kak obkivHoe Java-
npunoxexHue. [JocTtaTtoyHO CKOMWPOBaTb
dainel osc.jar (CkoMnuAMpoBaHHas nNpo-
rpamma) u osc.jad (ee onucanue) B CO3-
AaHHbIA B namaATK TenedoHa karanor
java/osc. 310 genaT ¢ NOMOLLEK Npuna-
raemoro k tenedoHy cneumansHoro npo-
rpammuoro obecnedenus. Mocne 3anycka
npunoxexHua TenedoH 3anacT BONPoOCH! O
paspeweHnun noctyna Kk nopty com0 u K
akceccyapy. Heobxogvmo yTeepautens-
HO OTBETUTL Ha oba.

Mpucrtaeka cobpaHa HAaBeCHLIM MOHTa-
XKOM Ha MakeTHOW nnare, neyarHas He
paspabartbiBanack. Paabem XS1 — cneum-
anbHBIA AN NOAK/IOYEHUA K COTOBOMY
TenedoHy. Takumu pazsemMamm CHabXeHbl
rapHUTypel 1M 3apsaHble  YCTPOWMCTBA.
BxogHow paswem XW1 — CP-50-73® unu
MMNOPTHLINA cepun BNC.

Bmecto mukpocxembl TL431 MOXHO
ucnone3osate KP142EH19, a Bmecto
K561KMN2 — CD4052. OY AD8054 3ame-
HUT nwoboii Opyroit cyYeTBEpPEeHHbId ¢
ManbiM noTpebnsemMbiM TOKOM, HanpuMep
MC3403.

Mepepn Havanom paboTel € ocuvnno-
rpadom HEO6X0AMMO NPV 3aKOPO4YEHHOM
BXO[E NPUCTaBK1 MNOACTPOEYHBIM pe3u-
ctopom R11 pobuteca Hynesoro cpeaHe-
0 3Ha4eHWs HanNpPAXeHWsi, BLIBEOEHHOrO
Ha 3kpaH TenedoHa.

- a_r — _. A ;;m_ =
KOHTPOA/IEpa NPUCTABKK 1 COTOBOIO Tenego-
Ha umeioTcA Ha Hawem FTP-cepsepe no
anpecy <ftp://ftp.radio.ru/pub/2007/11/
sot_osc.zip>.

Pepaxtop — A. Jonrwid, rpacuka — A. Jonrvid

n3garenbLCcTBO
«Hayka n TexHuka»

npegnaraeTt KHUrm

AnA paguoniobutenen

500 cxem

ansa pagvonioburenei.
HUcTounmkm
NUTaHURA

3-ewuap.
Dopmar: 140 x 205

O6uem: 416¢.
Liena: 185 pyb.

Mukpo-
npoieccopHoe
ynpaenexHuve
TenesM3opaMmm
@opmar: 140 x 205
Obwem: 144c.
Lena: 55 py6.
MeperocHsie TENEMAGTERA
Tenesusopbl.
SHumMknoneaus
Tenemacrepa
®opmar: 165 x 235
Ofnem: 496 ¢.
Liena: 142 py6.
CMCIEPDUM  CepamcHBle
TEAEBMIOPOB -1 pecumbs
2 TENEeBU30pPOB
. B12TOMax

Poccua

8192029 C-Metepbypr a/a 44
E-mail: nitmax@mail.wplus.net
akc: (812) 567-70-25

OnToskie npogaxu: 567-70-26
YkpaunHa

02166 Kues, yn. KypyaTosa, 9/21
(044) 516-38-66

E-mail: nits@voliacable.com

www.nit.com.ru



ABTO3anyck nporpamMmm

c USB-aucka

. MAHKPATBEB, r. TawkeHT, Y36ekucraH

CnemHsie USB-auckm, Hapsgy ¢ BEICOKMMM NMOSb30BaTeIbCKMMM W
TEXHHUKO-3KOHOMMWYECKNMM Nnokasarenamu, obnagaior Bce Xxe M
HeKoTopeiMu HegocTarkamu. O6LwenssecTrHoe HeynobcTBo npu
paboTe ¢ TaKUMM HOCUTENIAMW — HEBO3MOXHOCTbL aBTOMaTHYEeCKOro
3anycka nosb30BaTenbCKOM NporpamMmMbl NpU NOgKMI0OYEeHUU AUcKa K
koMneloTEepy (HexoppekTHas o6paboTtka ¢aiina autorun.inf Ha ypoB-
He onepaywnoHHoy cuctemsl). B Windows XP, nanpumep, npegnara-
€TCH OrpaHuYeHHbIii CTUMCOK QelcTBui, npon3soaumseix OC npy nog-
KMI04eHUN HOCUTEeNs: BOcnpousBegeHue painos mynsrumenma,
npocMoTP M306paXeHnii, NPOCMOTP CO4epPXHUMOro ToMa U HeKoTO-
psele gpyrue. ABTOp paccKa3blBaeT, KaK yCTPaHUTb 3TOT HE4OCTaToK.

eOﬁXDﬂMMOCTb B aBTO3anycke npo-

AMKTOBaHa OTHHOAbL HE Npa3gHbIM MH-
TepecoMm. Ha cerogHAwHWiA peHs Bce
6onblwee pacnpoCTpaHeHWe nony4aet
pasMeLleHne NporpaMmMHbIX NMpoayKTOB
Ha CbEMHBIX OWCKax, W Ka)muﬁ cepbes-
HbIA  NPOM3BOAMTENL MNPOrpPamMmMHOro
obecneyeHns AONXeH No3aboTuTbea O
TOM, 4TOObI AWCK C ero NPOAYKTOM He CTan
HocuTenem Bupycoe. Bropoe mecTo, ove-
BWOHO, cnenyet otaoate daktopy ynob-
cTea paboTtel C nporpammamuv (HanuLue
rpacduyeckorn 0BONO4KKM, WCKNIYeHue
HeoBXxoavMMOCT NOWCKa U PYYHOro 3any-
cka nporpamm). Hawbonee npoctoi wu
Ha,ﬂ.e)KHbII:‘I CI'IOCOﬁ BEINONHEHWA 3TUX Tpe-
6oBaHnii — peanuaauma GYHKUMK aBTO-
3anycka, koTopas ¢akTuyeckm cTana
CTaHAapTHOW NPW BLINYCKE NporpaMmMHo-
ro o6ecneyenus Ha CD.

B MHTEpHETE CYLWEeCcTBYIOT MHOXECTBO
pPecypcoB, MOCBALWEHHBIX Peanu3auun
asTo3anycka. Bce npennaraemeie cnoco-
Obl MOXHO pa3fenuTe Ha cnepywouwe
rpynnei:

1. Cozpanwve daiina autorun.inf n pas-
MELUEHWE €ero B KOPHEBOM karanore
ceemHoro USB-gwcka [1, 2]. Teopetu-
HYeCkh 3TO JO0NXHO Bbi3BATb BbiNONHEHWE
3anucaHHelx B danne WHCTPYKUMA nNpu
NOOKNIOYEHUN YCTPOWCTBE, HO HA Npak-
THKe, Kak npaBuno, NpyMBOoOWMT NWWb K
npekpaweHnio BblBOAA Ha 3KpaH cu-
CTeMHOro gwanora Boibopa pencreums.
Mpw NoONbITKE NPOWM3BECTH aBTO3ANYCK U3
KOHTEKCTHOrO MEHKO 3TOT AManor sce xe
BbIBOAWTCH, HO 6e3 kakoro-nmbo copep-
xmmoro! CywecTeyloT NporpaMmel reHe-
pauvu daiina autorun.inf, Hanpumep,
Autorun.inf Maker for Windows 95/NT [3],
a TakXe KOHCTPYKTOPbBl NONHOLEHHbIX
obonoyek Bpone AutoRun Express [4],
HO, Kak yxe oTMeyeHo, Hanuyune daiina
aero3anycka camo no cebe He HABNAETCH
OOCTAaTO4HLIM  YCNOBMEM peanuaauum
3TOIN QYHKUMK,

2. WUcnons3oBaHwe [0NOAHUTENLHOro
nporpaMmMHoro o6ecneyeHns, HanpuMep,
APO USB Autorun [5] wnm BusRunner [6],
06b1HO 06ecneqrBaeT yCTOMYMBLIA aBTo-
3anyck, Ho, ecTecTBeHHo, TpebyeTt npep-
BapUTENLHOW YCTAHOBKK 3TUX NPOrpaMm B
cucTeMe, C KOTOpPOW npepnonaraeTtcs
vcnone3oeate USB-puck. 310 xecTko
NPUBA3LIBAET HOCWUTENL K KOHKPETHOMY
KOMNBIOTEPY WM CBOOMT Ha HET OCHOBHOE
npeumywectso USB-pucka — ero mo-
BUNLHOCTL.

Mpexoe 4em paccmarpueartb TPETWiA
cnocoB, BKpaTtue paccMoTpuM npaswna
coctaeneHusa ¢aina aeTo3anycka auto-
run.inf [1], nockoneky ero npaewWnbHLIA
dopmar — 0AHO M3 HEOOXOOWMMBIX YCNO-
BMIA peanu3auum aetolanycka. lNepeas
cTpoka dalina Bcerna CopepXuT ero 3aro-
NOBOK:

[autorun]

Kaxpas nocnenyiowas cTpoka wmeer
BhA:

NAPAMETP=3HAYEHWE

B cucreme Windows XP moryT 6biTh c-
Nonb30BaHbl CNeayIoWMe NapamMeTp.:

OPEN — 3agaet nporpammy, Kotopas
pomkHa BuiTh 3anyLLeHa aBTOMaTNYeckm;

ACTION — 3anaet coobuieHue, BLIBO-
Aumoe B gyanore eeibopa neicTeus;

LABEL — HaaHa4yaeT MeTky amcka.

I'pynna napameTpos

SHELL\IDN=NAME

SHELL\IDN\COMMAND=START.EXE
nobaensier nyHkt NAME B kOHTekcTHOE
MeHI0, Npu BeiGope koToporo GyaeT BLINoN-
HATLCA Nporpamma START.EXE (IDN — npo-
W3BONbHLIR  MOEHTUPUKATOP NYHKTa
MEHID);

SHELL=IDN — onpegensieT NyHKT KOH-
TEKCTHOr0 MEHIO MO YMON4aHWIO;

SHELL=EXECUTE — onpepnenset daiin,
OTKPLIBAEMbIA COOTBETCTBYIOLLMM €ro Ti-
ny NPUNOXeHNeM Npu asTo3anycke;

ICON — HasHa4YaeT 3Ha4oK ANa avcka.
3HaveHnem moxeT ObiTe ¢ain 3Hayka c
pacwupeHuem .ico nwbo dainsl TMNOB
.exe n .dil, copepxawme 3Hauyku. MNpwn
HanM4MM HEeCKONbKWX 3Ha4YkoB B danne
nocne ero Ha3BaHWA yKasbiBaloT NOPRAKO-
Bblii HOMEp Xenaemoro waobpaxeHws,
Hanpumep, ICON=MOREICONS.DLL,3.

3. MpepcraeneHne USB-gucka B
CMCTEME KakK 3arpy304HOro XecTKoro
Amcka, 4TO 3acTaenser cuctemy pabortate
C HUM KaK CO CTaLMOHapHLIM, 8 HE CbeM-
HbIM ycTpoicTBOM. 310 obecneymsaer
koppekTHyto o6pabGoTky daitna auto-
run.inf, Takas BO3MOXHOCTE YNOMWHAETCA
o4eHb peako [7] u paccmarpueaeTca CKo-
pee kak rmnoTeTuyeckas, 0aHako UMEHHO
OHa npakTuyeckmn Haunbonee Nnpuemnema c
Y4ETOM BCEro BbiLIECKa3aHHOro.

Ewe HepaBHO Ons co3paHwe 3arpy-
3o4HOro USB-pwcka tpebosanock npe-
obpasoBaTe ero ¢aknoByld CUCTEMY B
FAT16, nmeTe B CBOEM pacrnopsXeHun
3arpy304HyI0 OMCKETY M MCNONbL30BaTb
nporpaMmy CO308HWA  3arpy304HbIX
3anuceit MAKEBOOT wnu aHanornyHyio 8

ceance MS-DOS. [aHnbiin cnocob npu-
MEHWM He [J18 BCeX TWNOB 3arpy304HbiX
cekTopoB M USB-guckoB, a notoMy He
MOXeT ObiTb peKkOMeHAoBaH Kak yHWBep-
CasibHbIN.

CeroaHs MMeeTCsl BO3MOXHOCTb Maba-
BUTLCA OT 3TWX HEOOCTATKOB, MCMONL3YyRA
nakeT nporpamm USB Flash Disk MFC Utility
(<http://www.pc.uz/files/autorunusb,/
usbdiskutil.zip>, o6bem apxvea — okono
500 K6aiT), npeaHasHa4eHHbIx ans pabo-
Tl nop, Windows. B HeMm wmeeTtcs npo-
rpamma FORMAT.EXE, npeaHasHayeHHas),
KaK U cneayeTt w3 Has3Bauue, ana dopma-
TvpoeaHus USB-puckoe, Ho o6nagalowas
none3HbIMK A0NOAHUTENBHBIMKU QYHKLUWA-
MW, B 4ACTHOCTW, BO3MOXHOCTLIO dhopma-
TupoBanna USB-aowvcka kak 3arpy30o4Horo.

MNpeo6pa3oBaHuIo B 3arpy304HLIe Noa-
natotcs USB-pucku c ¢ainoeoi cucTte-
moi FAT16/FAT32 npu ycnoBvmW vx 3any-
cka B cucteme Windows 98. MNpw otcyT-
cteum gpavisepa USB-ycTpoiictea nop
a1y OC MOXHO BOCNONL30BATLCA XOPOLLUO
ceba 3apexoMeHOOBaBLWMM YHUBEpPCanb-
HbiM gpaneepom Native USB Disk Driver
v1.21, Haxopawwmmes no agpecy <http://
www.pc.uz/files/autorunusb/
nusb21.zip> (06bem apxvea — oOKONO
1 MGaiit). [lna aHrmo- U pycCKOA3bIYHOMN
eepcuii Windows 98 SE cooTBETCTBEHHO B
apxvee MMeNnTCH aparBepsl nusb21e.exe
w nusb2irexe. MNepepn ycTaHOBKOW yHU-
BepcanbHOro apaieepa HeoGxoaMmo
YOanuTk BCE, YK€ MMEIOLLWECH B CUCTEME,
WHbIe apaiieepsl USB-auckos!

Mopkmoune USB-gnck kK KOMNeOTEpRY,
sanyckaem nporpammy FORMAT.EXE.
Y6eamBwKCh, 4TO NporpaMmma onosHana
HOCWTENb M BLIBENA Ero Ha3BaHWE B BEPX-
Hel CTpOKe OTKPLIBLUIErocs OKHa (OHO
NnokasaHo Ha pucyHke), Buibupaem 3a-
knagky “Configuration™. Ha Heit oTmeua-
em nyHkTel "Quick Format”, "USB HDD
Boot" n Haxnmaem Ha 3KpaHHyl KHOMKY
"START FORMAT". Yepe3 HECKONLKO ce-
KYH, NO OKOH4aHuM QOopMaTUpPOBaHWe,
nporpamma BeiBeneT coobwenne 06
atoMm. B kopHeBom katanore USB-gucka
MNOABATCH, Kak W MONOXEHO, CKPbiThie
cuctemHble dannul 10.SYS, MSDOS.SYS
v COMMAND.COM.

Cnepnyet OTMeTWUTbL, HTO MCNONL30Ba-
HWE [aHHOro OMCcKa, UMEHHO Kak 3arpy-
304HOro, He BCerga BO3MOXHO, BUOAMMO,
B cuny cneuwdukn KOHKPETHBIX YCT-
poiicTe unu BIOS komnetoTepa, HO Ans
PELLUEeHNA pacCcMaTpUBaEMOI 3a0a4m 310
He wmeeT 3HaqeHws. lNocne popmaTupo-
Baums USB-HocuTenb onpepenseTcs B
noBoi cucTeMe Kak NoKanbHbIN XeCTKWIA
nwvck. Tenepb HeoBxo0aMMO 3anncaTs B ero
KOpHeBOW katanor ¢aiin autorun.inf,
COCTaBMNEHHLIA B COOTBETCTBMWM C pac-
CMOTPEHHbIMW paHee npasunamm, wu
obecneunTb Hanvyme Ha Hem Heobxoom-
MbIX MCNONHAEMBIX aitnos.

O6biyHO B aToM daiine AOCTaTO4HO
Tpex CTPOK:

[autorun]

OPEN=START.EXE

ICON=ICO.ICO

MNMocnepHsA CTPOKa, 3a4at0LWas 3Ha4yoK
OMCKa, O4eHb XenavensbHa, NOCKOMNbKY
YCTPOICTBO MCYE3aET U3 CMUCKA CHEMHBIX
HocuTenel W nOsIBNAETCH B CNUcke
NOKansHbLIX OWMCKOB, KOTOPLIX B CUCTEME
MOXET BbITh HECKONEKO, BLICTPO OTHICKATL
cpenm HUX HeoBXonMMbIA NONB30BATENIO,
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KOMMNbIOTEPbBI

120MB

Pﬂ\RTTTIONl SECURITY CONFIGURATION

BOOT TYPE(WIn98 only)
" USB ZIP Boot

FORMAT FUNCTION
~ Quick Format

lv USB HDD Boot

I~ Complete Format

START FORMAT CLOSE

0cO6EHHO HeWcKylueHHoMy, Obiaer
3aTpYOHUTENLHO.

Mocne aToro 3anyck nNporpaMmel
start.exe ctaHoBuTCS geictenem OC Han
USB-guckom, BeINONHAEMBIM NO yMon4a-
Huio. LlenecoobpasHo, 4Tobbl 310 Gbina
crneuvansHO CcO3AaHHas nporpamma,
OCYyLWecTBNAIOLWas, HanpuMep, Nocneno-
BaTeNbHbIN 3anycKk aHTMBUMPYCHOW Npo-
BEPKW W OPWUIrMHANbLHOW rpaduyeckon
o6onoykn. Mpu HEOBXOAMMOCTM HEeNno-

CpPeAcTBEHHOro AOCTYNa K COoepXUMO-
MYy AMCKa MOXHO BOCMNONbL30BATHCH MyH-
KTOM "OTKpPbLITL” KOHTEKCTHOrO MEHIO.
Cnenyet 6biTb FOTOBbIM K TOMY, 4TO
nporpaMMHOE OTKNIYEHWE CTaBliero
3arpysoyHsiM USB-gucka B Windows XP
MOXET 0Kas3aTbCs He Bceraa BO3MOX-
HbIM. HO 3TO HEKPUTWUHHO, NOCKONLKY
ona Hero, kak v ana nwboro USB-
YyCTpPOWCTBA, OCTaeTCA paspeLlleHHbIM
“ropsyee” oTknoYeHue. ECTeCTBEHHO,

cnenyet cobnioopgate 3NEeMEeHTapHY
OCTOPOXHOCTE, HanpuMep, He OTKMIo-
4aTb OWUCK BO BpemMd 3anucu Unn 4TeHuA
MHbopMaunn.

JINTEPATYPA

1. USB Drive AutoRun.inf Tweaking. —
<http://www.dailycupoftech.com/
usb-drive-autoruninf-tweaking/>.

2. Visual Vision **User's** Forum. Topic:
Autorun on USB drive. <http://
www.paperinik.com/cgi-bin/eng/
YaBB.pl?board=CDF;action=display;
num=1086937446>.

3. Autorun.inf Maker. <http://
www.ashzfall.com/products/autorun/>.

4, 1st AutoRun Express — start any program
or document when your CD is inserted! —
<http://www.autoruntools.com/express,/>.

5. APO USB Autorun. Add autorun to your
USB drive. — <http://www.snapfiles.com/
get/usbautorun.htmi>,

6. BusRunner — AutoRun your USB
Drive. <http://www.programurl.com/

busrunner-autorun-your-usb-drive.htm>.
7. How to Boot From a USB Flash Drive. —
<http://www.bootdisk.com/pendrive.htm>.

Pepaxrop — A. fonrui, CKpuHIIOT — aBTopa

HDopa6oTtka 3Y coTtoBoro renedoHa
E. ®YPTYHA, r. Benbust, Mongosa

B HacToswee Bpems 60NLLUMHCTBO COTO-
Bbix TenedoHOB KOMMNEKTYIOT 3apsaf-
HbiMK ycTpoiicTBami (3Y), NoCTPOEHHbLIMIK
Ha ocHoBe obpaTHoXoOoBOro npeobpaso-
Bartens HanpsxeHus. MHoro Takux 3Y cob-
paHel NO YNPOLEHHOW cXeme W NnoaTomy

WMEKOT HEeBLICOKYI0O HafexXHoCTs. Ha
PUCYHKe NokKa3aHa Cxema 0AHOro 13 sapu-
aHToB 3Y. HanpsixeHwe ceTn Yyepes pesu-
ctop R1, koTopbiit BuINONHAET GyHKUMN
npenoxpaHuTens, NocTynaer Ha MOCTOBOWA
BbiNpsiMMTENnb Ha anopaax VD1—VD4 v crna-
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XuBaetca koHpeHcatopom C1. MNpowsso-
nwtenn 3Y ceteBble GUNLTPLI ANA NOAAB-
NeHnst NOMEeX WCNonb3ylT pefko, Kpome
TOro, 4acTo NPUMEHSIOT HE MOCTOBOW, a
O[HONONYNEPUOAHBIA BEINPAMWTEND.

Crabunusauma BbIXOQHONO Hanpsxe-
HWS OCYLIECTBNAETCH KOCBEHHbIM MEeTO-
noM. [lna atoro HanpsaxeHue obmoTku Il
TpanchopmMaTopa BLINPAMAAETCA AM0A0M
VD6, crnaxweaercs koHaeHcatopom C3 u
yepes crtabunutpod VD5 noctynaer Ha
Baay TpaHaucTopa.

B mMomeHT nogkniodenmsa 3Y k cetu, a
TaKKe Npy pe3kux konebaHusax Hanpaxe-
HWS B CETW TOK Yepes TpaHaucTop VT1
NpeBLILLaeT AONYCTMMOE 3HaYeHWe, 4TO
NPUBOAMT K BbIXOAY ero u3 ctpos. B
6ONbLLUMHCTBE CNY4aeB BLIXOAAT W3
cTpos Takxke pesuctopsl R1, R6 v cTa-
6unutpoH VD5.

Ons noebiweHns HapexHocTn 3Y
npegnaraetcs ero gopaboTka, 3aknio-
4alLWasca BO BBEAEHMWN OONONHWUTENb-
Hbix anemeHToB VT2, R8, obBegeHHbIX
Ha CXeMe LUTPUXNYHKTUPHON nuHuen. Mx
MOXHO YCTE@HOBWTb HaBECHbLIM METO-
pom. MNpu yeenn4eHnn Toka Yepes TpaH-
auctop VT1 G6onee 60...70 MA TpaHau-
ctop VT2 OTKpbIBEETCA WM LUYHTUpYeET
6aszoBylo uens TpaHawucTtopa VT1, orpa-
HU4YMBaA NPOTEKAIOLWMIA Hepes Hero TOoK.

MOXHO NPUMEHUTE TPaH3WUCTOPbLI
cepwid KT315, KT3102 ¢ niobeimn Gyk-
BEHHBIMW WHAEKCaMW, Pe3ncTop
MNT, P1-4, C2-23. 3Y, popaboTaHHbie
TakuMm cnocoBoM, MokKasanu BLICOKYIO
HafaexHoCTs paboThl.

Pegaktop — M. Hevaes, rpagduxa — M. Hevaes



Moaynb ynpasneHnus XXKU

Ha MUKPOKOHTpONNnepe
C. 3A[OPOXHbIW, r. Knes, YkpanHa

OnucaHHbIi B CTaTse MOQY/Tb NO3BONSIET COEAUHNTE YeTbipexpas-
psaOHbIH cemuanemeHTHbl XKW c¢ ncroyHukom otobpaxaemon
uHpopMayuu No U3BEeCcTHOMY ManonposogHomy MHTepgesicy SPI.
Ans ysennyennn paspsagHoCcTH MHAMKATOpa AONYCKaeTca Kackanm-
poBaHue HYXHOro Yncna mogynen. A U3MeHUB NporpamMmMy BCTPOEH-

Horo B mogyns MK, moxHo npunumatb nHgopmaymio no

C, RS-232

W ApYruM nocnegoBaresibHbiM WHTepgercam.

Hpnmeueﬁne MWKPOKOHTPOMINEPOE B
PasnuyHbIX YCTPOMCTBaX C BLIBOOOM
YUCNOBLIX 3HAYEeHW Ha UMDPOBOI MHOW-
KaTtop ctano yxe Oenom NpUBbLIYHLIM.
Yawe scero WHOWKATOP BLIrNAOWT KakK pag,
CeMWaNeMEeHTHEIX 3HaKOMECT, pasneneH-
HBIX [EecATUYHLIMK 3anaTeiMu. Hanbons-
wee pacnpocTpaHeHne nony4unm ceeTo-
nvopHble nHaukatopsl n XKKW. MNpwu npo-
EKTMPOBAHWM NOPTATUBHOW annapaTtypsl
C aBTOHOMHbBIM NUTaHWEM NpPeanoyYTeHne

OTA2I0T, KaK Npaeuvno, nocnegHm Benay
WX O4EeHb Manoro aHepronoTpebnexws,
X078 C MX NpuMMeHeHnem W CBA3aH psag
CNOXHOCTEW W OrpaHudeHuin. OpHa u3
Takux CNOXHOCTEW COCTOMT B TOM, HTO
ONA ynpaeBneHWs KaxXobiM 31eMeHTOM
XKW Heobxopmmo nepemMeHHoe Hanps-
xeHue. To eCTb, eCnv gn\ cBe4yeHua Cee-
TOAMOOHONO anemMeHTa 'rpeSyercq nocTo-
AHHLIA TOK, 3anemeHT naobpaxeHus Ha
KKK BupeH Toneko npy nogade Ha Hero

TaGnuua 1
Yucno Yucno
ERTRaIID 3NeMeHTOB | 0buWX BLIBOAOB Wespgeic Kopiye
HOLTEK
HT1621 | 32 | 4 —I MocnegoeaTensHbIA I
NXP (Philips Semiconductor)
OM4068 32 3 SPI DIP-40, QFP-44
PCF2100C 20 2 SPI DIP-28, SOIC-28
PCF2111C 32 2 SPI DIP-40, VSO-40
PCF2112C 32 1 SPI DIP-40, VSO-40
PCF8533 80 4 I’c Chip On Glass
PCF8562 32 4 I’c TSSOP-48
PCF8566 24 4 I’c DIP-40, VSO-40
PCF8576 40 4 I’c LQFP-64, VSO-56
PCF8577 32 2 I’c DIP-40, VSO-40
OKI Semiconductor
ML9060 160 2 SPI Chip On Glass
MSM67798B 160 HeT MapanneneHbii Chip On Glass
yeTbipexpaspaaHbii
MSM9006-01 41 3 SPI QFP-64
MSM9006-02 41 4 SPI QFP-64
ROHM
BU9T16BK 32 3 SPI QFP-44
BU9T16BKV 32 3 SPI VQFP-48C
BU9T18KV 32 3 SPI VQFP-48C
BUST2BAKV 32 4 SPI VQFP-48C
BUS735K 18 4 SPI QFP-32
MiniLogic
ML1001 40 2 SPI Chip On Glass
ML2002 48 2 SPI Chip On Glass
TaGnuua 2
Yucno Yucno
Rimai sporm ep aneMeHTOB | OBuIMX BIBOAOB Kopege
Atmel
ATmega169 25 4 TQFP-64
ATmega329, ATmegab49 25 4 TQFP-64
ATmega3290 ATmega 6490 40 4 TQFP-100
Microchip:

PIC18FB390, PIC18FB490 48 4 TQFP-80
PIC18F6390, PIC18F6490 32 4 TQFP-64
PIC16F946 42 4 TQFP-64
PIC16F914, PIC16F917 24 4 DIP-40, TQFP-44
PIC16F913, PIC16F916 16 4 DIP-28, SOIC-28,

SS50P-28, QFP-28

NEPEMEHHOr0 HanpsXeHWs 4YacTOoTOW B
npegenax, kak npaswno, 30...60 M. Tpe-
6yeTcs cBOero poga "pereHepaums” u3o-
BpaxeHus.

Y106l ocBOBOOWTE NpOrpammHo-
annapaTHele pecypcbl OCHOBHOro MK
CUCTEMbI OT HeoBXOAMMOCTH pereHepu-
poBaTte u3obpaxeHwe Ha TakoM WHOWMKa-
TOpe, NPUMEHSIIOT N0 cneumwansHo pas-
paboTaHHbie ONs 3TOW LUEenM MUKpOCXe-
Mbl-KOHTpOnneps! (Tabn. 1), nubo XKW ¢
BCTPOEHHLIMW KOHTpONNepamu. 31a npo-
6nema npveena Takue GUpMebI, kak Atmel
1 Microchip k paspaboTtke v cepuiiHOMY
Boinycky MK ¢ BCTpOEHHBIMW y3namwm
ynpasneHus XKW (rabn. 2).

W Tem He meHee pagmoniobuTeny u pas-
paboTuMKM NPOMBILINEHHOW annapaTypbl
elle CTankMBaloTCA C TPYAHOCTAMW Npu-
MeHeHus B cBowx paspabortkax XKW, Tak
KaK YHVWBEPCANEHOIO PELUEHWS HE Cylie-
creyet. Ecnn, Hanpumep, Tpebyertcs ynpa-
BAATbL LWECTUPa3paaHbIM CEMWINEMEH-
THbIM KKK ¢ TOnbkO opHUM 0BLWmMM anek-
TpoaoM, To aaxe 6e3 yyera AecATUYHbIX
3anaTeix Ymcno Tpebyiowmx ynpasneHus
3/IEMEHTOB COCTaBuT 6x7 = 42. OueBnaHo,
4YTO C 3TO 3aaa4ell cnpaBATCH TONLKO NBa
MK 13 yucna npyvBeneHHbIX B Tabn. 2, a na
npeacTaeneHHeix B 1abn. 1 cneuwannan-
POBaHHbLIX MUKPOCXEM — TONBLKO NATh, Aa U
Te HEAELWEeBLI, MANOAOCTYNHLI U HE BCErja
yOo6HBI B UCNONB30BaHWK.

Mopyne ynpaeneHus MHOropaspsg-
HbIM CeMuaneMeHTHeiM 2KKW moxHo cpe-
NaTk CaMOCTOATENLHO HA OCHOBE HEOPO-
roro coepemenHoro MK obuwero HasHaqe-
Hus. MNpermyLlecTsa Takoro peLueHus B
TOM, HTO TOT MOAYNb HECAOXHO CKOHDU-
rypupoBaTts Nof, KOHKPETHLIA MHAKMKATOP,
ero uHTepdeinc nerko afanTmposaTte Noa,
YCTPOWCTBO — WCTOYHWMK OTOGpaxaemoin
wHpopmMaumn. Ha moayns ynpaeneHus
XKW MOXHO BO3NOXWTb W AOMNONHUTESNb-
Hulie 00s3aHHOCTK, Hanpwmep, npeobpa-
30BaHWe OBOMYHBLIX 3Havyewuid unu ASCII-
KOAOB CUMBONOE B "CEeMU3NEMEHTHbIE",

Cxema Takoro moayns n3obpaxeHa Ha
puc. 1. OH obecneunBaeT ynpaenexue
YeTbipexpaspaaHbLIM  CEMWUINEMEHTHBIM
wHoukatopom MXKL5-4/8 (HG1). Undop-
Mauua Ans BoIBOAAa Ha MHAWKaTOp NocTy-
naeT OT ee WCTOYHWKA Ha BXO4, MOOyns
DATA IN (XT4) B CONPOBOXOEHUW TakKTo-
BbiX MNynbCOB Ha Bxoae SCK (XT3). Muk-
pokoHTponnep ATtiny2313 (DD1) npuHuK-
MaeT 3TW curHanst W npeobpasyer wux B
HeobxoomMble ONs NoAayYyM Ha BbiBOOLI
MHAVMKaTOpa. 3NeMeHTbl CTapLiero 3Hako-
mecta (A4—G4) coegvHeHsl B COOTBET-
CTBYIOLLEM NOpsiAKe HenocpencTBEHHO C
eoixonamy PBO—PB7 MK. CurHane yn-
PpaeneHnsa anemMeHTamMM MNaguwmx 3Hako-
MecT GOopPMUPYIOTCH C NOMOLLBIO COBWUIO-
BbiX peructpoe DD2—DD4, nHdopmaumio
ona 3anucyk B kotopole MK BeiBOOWT Ha
Bbixon, PD4, a uMmnynecel coBura — Ha
Boixon, PD5. Ha eeixop PD1 v coepuHen-
Hblid ¢ HUM koHTakT XP7 (DATA OUT) Bo
BpeMA npuema ovepegHoro 6Gnoka
wHOopMaLuKy OnnHOW 32 NBOMYHBIX pas-
psga (N0 OgHOMY Ha KaXAb 3NeMeHT
KKW) MK Boipaet copepxumoe npegsiay-
wero Gnoka. Ero npumer chnenyloLini
MOAYNL, ECNIM OHW COEOMHEHbI Nocneno-
BaTeNsLHO, Kak NokasaHo Ha puc. 2.

HanpsxeHue nutaHus nocTtynaer Ha
nepesii B Lenoyvke moayns (H1) ot mctoy-
HWka nHdopmauuu, a nanee nocnenoea-
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TenLHO Ha BCe ocTanbHble. [Mpu Hanpsxe-

BN DD2-DD4 HEF4015BP HUWM NuTaHus 5 B notpebnaemeliii ogHUM
XT3 DD1_ATtiny2313-20P1 |_Z DD2.1 Momoynem TOK He npesbiwaet 0,4 mA.

. RXD 2! ppo | MPU | PRO 12 H4 D |RG| 0 PaboTocnocoBHOCTE COXpaHAeTcs npu
XT3 2 PD1 pe1 13 C4 8 c|™]|1 CHUXEHNM HaNpsXXeHUs NuTaHna 0o 2,8 B.

SCK | PD2 PB2 &= 2 Moaynb BLIMONHEH Ha ABYCTOPOHHEMN
— L gl Egg g R 2 nesaTtHoW nnate, M306paxeHHOl Ha
XTS 9 pps pRs MZ_E puc. 3, paaMepbl KOTOPO NULLbL HE3HAYK-

OByt o— 11l ppg PEG |_1_§ DD2.2 TenbHo Gonbwe pasmepos camoro KKK,
pe7 {1354 3 D [Ra| 0 13 A3 KOTOpbIiA YCTAHOBMEH CO CTOPOHLI MAaThl,

c|™| 1 {2E3 NPOTUBOMNONOXHOW TOM, e pa3merieHs

—2 X1 x2 Iﬂ—* 14 = 2 12_1_5,31 MUKpocxembl. MOHTMPYIOT MHBWKaTop B

F | ! g'| R 3 rnocnenHiol oYepenb. BMecto caoBvroBbix

m S ZQ1 18432MMy | perucTpoe HEF4015BP moxHO npuMeHUTb

+5B o __|D}.__.,_J DD3.1 oTedecTseHHbie K561MP2. Bee koHaeHca-

@ XT7 Loy L 55 do|rg| 0 E:‘!Z TOpbl — Kepamuueckue. BHewHWd Bup
DATAOUT o =27 =7 c NG ‘%I co6paHHOro MoAynA NokasaH Ha puc, 4.

_XT8 ! ! o R | 2 N Do B mukpokoHTponnepe DD1 HeoBxonn-

Kt 3 MO 3arpyavTb NPoOrpammy, KOfibl KOTOPOA

§ ¢ BLiB. 20 DD1, BB 16 DD2-DD4| 5% npueefeHsl B Tabn. 3. OHa paccuuTaHa

< 0 a1cs i Ha NPMEM MHDOPMELIMK TONIBKO MO MHTEp-

= | Fa B fajes BH | s ek

Has3Ha4YeHHbl y

ﬁ Kesie. 10 DD1, e 8 DD2-DD4 14 1 | % ;1‘53 uHTepdeicamn, B 3TOM CTaTbe He pac-
= NN 56 cmatpuBailoTca. C MOMEHTa BKIIOYEHWS
® ) (i < 0} O <l 553 NUTaHUA W 00 3arpy3ky B MOAYNb Kakoi-
< el etk b - 5 Hi nuBo nHdopmauum Ha XKW Bynet enaHa
T i mmm S g o] B |BE flJ 4 C1 [EecATUYHanA 3anaTtas KpalHero npasoro
o LTI BONINOTIHO [ 9 3HakomecTa.

o) _ 6l g 3 [10,D1 Ecnn ncnonsayercs MK ATtiny2313 c

HG1 33aBOACKMMW YCTaHOBKaMW (BCTPOEHHbLIN

Q WKLIS-4/8 w533 RC-reHepatop Ha 8 My ¢ oeneHuem ero
(8] > - - > T 12 a4 4acToThl Ha 8), KBapUEBLIH pes3oHaTop
W LISST0BCTHA8TLaoT '2: RG ? 12 Ei ZQ1 v koHpeHcaTopsl C4, C5 He TpebytoT-
o § s = ReRERSER =] 5 [11 E1 ca. bea nameHenuin B nporpamme mn 6e3
8 E j ik 14 - P KBapLEBOr0 PE30HATOpa MOXHO NpUMe-

| == =] o2l ool o o oo ol | = | = HUTb YCTapeBLUWA 1 CHUMaEMbIA C Npon3-
= L SO THOT BOAOCTBA I\EI’K AT90S1200, Ho noTpebyeTcs

(o) Puc. 1 npeasapuTensHO 3anporpaMMupoBaTh B
o Hem paspsp kondurypauum (fuse) RCEN,
N 47066l paspewuTs paboTy BCTPOEHHOro
= H1 H2 Hn RC-reHepatopa 4actotor 1 Miu. [na
E >% 458 XT1 XT1 XT1 MWKPOKOHTpONNEpa AT90S2313 keapue-

=3 | J BbliA PE30HATOP M KOHAEHCATOPLI HeobXo-
E 2< SCK XT3 XT6 —i XT3 er———— —{ XT3 AMMbI, TaK K&k BCTDOEHHOro reHeparopa e
88 |DATA XT4 XT7 XT4 X7 —— XT4 HEM HeT. Yuyture, 4yToBbl NpWM TaKTOBOW

8 « T 06wy XT5  XT8 XT5  XT8—— XT5 yactote MK, omnuualowenca ot 1 My,
© COXpaHuTL YacToTy pereHepauunn XKW B
o npepenax 30...60 N4, npuaeTcs cooTeeT-
g CTBEHHO W3MEHWTb 3HAYEHWE KOHCTaHThl

_ Puc. 2 PERIOD B MCXOAHOM TEKCTE NpOrpammsl 1

8 3aHOBO OTTPEHCNMPOBATH E€.

2 Mockonbky BCe GYHKLMOHANBHLIE OCO-
5 6eHHOCTW MOAYNs yNpaeneHws onpene-
3 O Jisopes NATCA NPOrpaMmMoit, 3arpyxeHHoin B MK
o= XT2 / Ei‘f e
E ] o ° x DD1, ee 3ameHoin MOxeT ObiTe peanvso-
88 ° XT3 o 55 BaH, Hanpumep, NOCNEAOBaTENbHLIA WH-
es oo [ Y L AT Tepdeiic I°C. Mpwn aTom koHTakT XT3 cTa-
’Eg o f|o20 o _DD1, Mo HeT Bxogom SCL, a XT4 — SDA. Ucnone-
~ 2 L BEE % o o 4p®@ 3ya xe Bxopn RXD (konTakr XT2), coenum-
’;E_, 8 yo BT °|_g?;1°c§ e HEHHBbIN C BXOAOM BCTPOEeHHoro B MK DD 1
B3 %0 o"“”;" Di[l °‘i o moayna UART, MOXHO peann3oBaTb COB-
H § o ] : °° g oC2 MecTMMbii ¢ RS-232 acMHXpOHHBIA No-
ia o° | e & ) ~o | cnenoBatensHeid HTepdeiic. [na npue-
gc 808 | o= 1,0002 86T | wma undopmauum noTpebyeTtcs BCEro
2o o 26 s ma Ig oAHa curHansHas nuHus. Yactoty keap-

o oL 16 o o9 o LIeBOro peaoHaTopa ZQJ B 3TOM cny4ae

s o o .o pp3° og © yno6Ho BuIGpaTh paBHoi 1,8432 My, 4yto
: -] ] 1 ceoccocoe O NO3BONWUT TO4YHO YCTaHaBnWeaTb CTaH-
s o 8 Sinidehece P [apTHLIE 3Ha4YeHWs CKOpPOCTW Npuema B
= s =W’ g % 2 uHTepsane ot 600 no 1152090 Boa. Peko-
g 7 1 °Dba g 18 MEeHOaUMs CnpaBepfivBa NpW MCNonb3o-
o gg06 o8 gd BaHMM MK BCcex ynomMsaHyTbIX TUNOB.

- XT?‘"l c3 Yrobul 06nerunts nepepaboTky npo-
= O XT60 © 0X rpamMmsl, PaccMOTPUM anropuTMbl ee
2 paboTsl NpM UCNONB30BaHKMK MHTepdeica
g SPI. Mpwem ogHOro ABOMYHOrO paspsaa
E vHGOpPMaLMM B 3TOM CNyYae wnniocTpu-
o DPYIOT BpEMEHHbIE AWarpaMMbl Ha puc. 5.




tiop
trerioD

treapy

Puc. 5

PIND2 - C

CaBur npMeMHoOro perkcTpa
(4 Baitta) Yepea nepeHoc BNPaso

Yeranoeka dnara npouecca
nprema nHpopMmaummn

MNoeTopHblit sanigc oTcHeTa
BpemeHn (20 mc)

MriagLumii paspag npuemHoro
| permcTpa = PORTD.1

Puc. 6

Mepwopn, noeTopexna umnynbcoB SCK
(tperion) MOXET HAXOAWTLCA B Npenenax oT
40 mkc no 20 mc. Ecnm 3a 20 mc cnapaio-
wmin nepenag curdana SCK He 3adukcu-
POBaH, 3TO CNYXWT NPU3HEKOM OKOHYaHWA
6noka wHdopmauvn. [N\ NpasunsHOrO
npvemMa uHQOpMauMK NporpaMmMmoi onm-
TeNbHOCTL NOAAEPXKAHWA HW3KOro nornye-
CKOro ypoBHs Ha Bxoae SCK nomkHa Haxo-
ontecs B npepenax  4...tpepop—4 MKC.
YpoeeHb Ha Bxone DATA IN ponxeH GbiTk
YCTAHOBNEH 3a tpeapy> 1 MKC 00 Cchagalolue-
ro nepenaaa ypoeHs Ha Bxoae SKC v cox-
paHATLCH  HEW3MEHHBIM B TEe4YeHue
thon>12 MKC nocne Hero.

Beon o4epenHoro paspspa OaHHbIX,
noctynueLlero Ha exop, DATA IN, peann3o-
BaH B nognporpamme o6paboTkn npepsi-
BaHWA, 3anpoc KOTOPOro reHepupyeTcs no
cnagjalowemy nepenagy ypoeHs Ha Bxoae
PD2 MK. Cxema anroputma 310l noanpo-
rpaMmel NpueBegeHa Ha pwuc. 6, a ee
WCXOOHLIA TEKCT — B NPUIIOKEHHOM K
ctatee ¢pavne STROBINTASM.

o4epenHoro nepenaga, Ha BwiBope PD1
MK v Ha koHTakTe XT7 (DATA OUT) monyns
yCTaHaBNMBaeTCA YPOBEHb, COOTBET-
CTBYIOLIMIA HaxO[AWEMYCs B Mnanwem
paspsifie NPUEMHOr0 PermcTpa 3HaqyeHuio,
npuUHATOMY 32 TakTa Has3ap,

3nement XKW Byner BKNOYEH, ecnv B
COOTBETCTBYIOLLEM eMY, cornacHo Tabn. 4,
paspane NpPUHATOr0 MHGOOPMALMOHHOIO
6noka 3anucaHa nor. 1, U BbIKNIOYEH, ecnv
Tam nor. 0. Mpw kackagHOM COenMHEHWW
HECKONBKUX MoAynei nHoukauvmn 32-pas-
pRAHbIe MHPOPMaUWMOHHbIE BnokKk, npea-
Ha3Ha4yeHHble KaX bl ANA CBOero mMopy-
ns, cnepyloT oguH 3a apyrim 6e3 naya.
Paspsank!, NPUHATHIE NPeaLayLWmM Moay-
nem, c ero Beixoga DATA OUT (XT7) nocTy-
nawT Ha Bxon DATA IN (XT3) cnepyowero
MOAYNA C 3a0epXkoi Ha 32 wmnyneca
SCK. lMoatoMmy WCTOYHWK WMHbOpMaLWMK
[OMKeH nepenaeatk nepesiM 6nok, npen-
Ha3Ha4yeHHwIW ONa NnocnegHero Moayna B
Lenoyke, a NocnesHuM — AN Nepeoro.

Tenepb paccMOTpUM anroputm pere-
Hepauuu u3obpaxenns Ha XKW. Bpe-
MEHHLIE AWarpamMMmbl CUMrHanoB Ha ero
BbIBOOAX NOKa3aHsul Ha puc. 7. Ha obwwnid
anekTpop (BeiBogsl 1 1 34) ¢ Beixopa PD6
MK nopaetcs nocnenoBatensHOCTh WMM-
nynscoe Yactotoi okono 50 My v ckeax-
HOCTBIO 0KONO 2. YT06bi aneMeHT Buin Bu-
DNEH, YPOBEHb CMIrHana Ha COOTBETCTBYIO-
lemM emy BblBOAE Bcerga ponmkeH GbiTe
WHBEPCHLIM YPOBHIO Ha obLuem anekTpoae
XKW, T.e. nopapaemble Ha HWUX WM-
NMyNbCHLIE NOCNEeNOBAaTENLHOCTH AOMKHbLI
6biTb MPOTMBOGA3HbLIMK. AMMNAUTYAA KO-
nebaHui pasHOCTU MNOTEHUMANoB Mexay
aneMeHToM 1 OBLMM 3NeKTPOAOM Npu
3aTOM AOCTUraeT YABOSHHONO HanpsKeHus
nuTasua MK. Korga iMnynbcel Ha BoiBOAE
3neMeHTa M Ha O6LIEM BNEeKTPOAE CMH-
¢$asHbl, pasHOCTbL NOTEeHUWanoB ane-

@ @ @

H W H

Ta6nuua 4
Paspan | OnemenT | Paspan | AnemeHt
1 4A 17 2A
2 4B 18 2B
3 4C 19 2C
4 4D 20 2D
5 4E 21 2E
6 4F 22 2F
7 4G 23 2G
8 4H 24 2H
9 3A 25 1A
10 3B 26 1B
1 3c 27 1Cc
12 3D 28 1D
13 3E 29 1E
14 3F 30 1F
15 3G 31 1G
16 3H 32 1H
+5B
HanpaxeHue Ha obLyem D)
anekTpofe WHAWKaTopa
0B
+5B
HanpaxeHue Ha BKNIOYEHHOM
aneMeHTe WHEWKaTopa
0B
+5B
Pa3HocTe NoTeHUMance
BK/IOYEHHOrD anemerTa (B
1 ofero anekTpopa
-5B
+5B
HanpsxeHne Ha BbIKTIOYEHHOM
anNeMeHTe UHOMKaTopa

d W H

0B
PasHocTh NoTeHyuanos

BLIKTIOHEHHOTO anemenTa 0B
v obwero anexTpona

Puc. 7

B nepsyio oyepene 3HaueHWe ovepes-
HOro paspsaga AaHHbIX (COCTORHME BbIBOAA
PD2 Ha MOMEHT npepLiBaHns) noMeLlaeT-
cs B pa3psaa nepeHoca C peructpa SREG.
[Janee opraHn3yeTca COBUI BNPaBo Yyepesa
nepeHoc CoaepXMMoro YeTeipexbaiiToBo-
ro NPUEMHOr0 perncTpa, HaxoasLerocs B
onepaTMeHO namaty. Mocne ycTaHoBKW
¢dnara, cBMaeTensCTBYOLEro o6 akTve-
HOCTMK Npouecca Npuema, 1 3anycka oTc-
4eTa BpeMeHW, OTBEAEHHOI0 Ha OXUaaHue

(D - Z-cocTosnue. (2 - sarpyaka pervictpos DD2-DD4

MeHT—OOLMiA 3NeKTPOLA HyNneeas, u aToT
3NeMeHT HeBWOWM.

C Kax[oi WHBEpCKEen YPOBHA Hanps-
XEHWMA Ha oﬁmem aneKTpone cooTeer-
CTBEHHO WMHBEPTUPYIOTCA YPOBHW W Ha
BbIBOZAX 3NEeMEHTOB. Ha anemeHTwl cTap-
wero paspsga XKW curianst noctynaiot
HenocpeacTeeHHo C Boixonos PBO—PB7
MK, a Ha BLIBOAL! 3NEMEHTOB OCTANbHLIX
pa3psnoe — C BeIXOO0B COBMIOBLIX peru-
ctpoe DD2—DD4. 3arpyska 3Tux perw-
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Ten. 608-28-38

Bonpocsi: consult@radio.ru

Mpuem crateit: mail@radio.ru
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| PERIOD — TCNTO |

JekpeMeHT cHeTYMKa
BpEMEHK

Het
Bpemsa ucTexno?

Na
| CHaTHe nara J

npuema wHdopmayum

Ycranoska hnara
WCTeYEeHNs BPeMeHn

W

YeTaHnoeka ¢pnara
3anpoca pereHepayum

Beixog
Puc. 8

CTPOB NPOMCXOAMT NO curHanam, Gopmm-
pyemsim MK Ha Beixopax PD4 (wHdopma-
uwms) u PD5 (umnynscsl casura). 9toT npo-
LUeCC 3aHMMaEeT HE3HAYUTENLHOE NO CpaB-
HEHWIO C NEPUOAOM PEereHepauun BpemMs.
Mpw atom ewixop PD6 MK nepesoguTcs B
BLICOKOMMMENaHCHOe COCTORHWE, 4TO
YMEHLLWAET NapasvTHYD EMKOCTHYIO
Harpysky BbiXOOOB pErucTpoB, npepot-
BpawaeT HexenaTtenbHOe 3aTaruBaHue
rnepenanos CUrHanoB, a TakkKe HEMHOro
CHWXaeT aHepronoTpebneHue.

Mepvop pereHepauwm 3anaH Npepbi-
BaHWsIMW NO NEePEenoHEHWI0 BCTPOEHHOr O
B MK Ttaiimepa-cyetyuka T/CO. Cxema
anroputma 06paboTku aTUX NpepbIBaHWUi
npueeneHa Ha pyMc. 8, a UCXOOHLIA TeKCT
COOTBETCTBYIOLLE MnoanporpaMmel — B
¢aitne TOVELINTASM. MNMpexae Bcero 8
perunctp TCNTO 3aHocuTcs  4wvcno,
334aolee WHTEpBan BpeEMeHM OO cne-
oylouwero nepenonxHeHns (okono 9,9 mc).
Ecnu noet npwem vHgopmauumn, cnepyet
aHanua yCcnoBWii ee 3aseplueHvs C ycra-
HOBKOW W CHATMEM COOTBETCTBYIOLLMX
¢naroe (npuaHakor). Nepepn BLIXOOOM U3
nognporpaMmel yctaHasnueaetcs ¢nar
3anpoca pereHepauMn — O4epefHoro
W3MEHEHUS YPOBHEW HanpsxXeHWs Ha
BbiBOAax XKHW.

XpaHeHne nNpUHATOW WHpOPMaLWK,
npeobpa3oBaHne KOOOB ANS BbIBOAA Ha
XKW, a Takxe cOOCTBEHHO pereHepauma
peannsoBaHsl B OCHOBHOM 6Gnoke npo-
rpaMmbl, cxema anroputMa paboTbl KOTO-
poro npepctaeneHa Ha pmc. 9. Ero Bbi-
NOsSIHEHWE Ha4YWHaETCA NOCNe BKIOYEHWS
NUTEHWA ¥ OKOHYEHWA OEWCTBUA BHYTPEH-
HEro cwurHana ycTaHOBKW annapaTtHbiX
cpepcte MK B ucxopHoe cocTosiHue.
MNepBeiM OenoMm NPoOMCXOAWT cTapToBas
VHUUManu3auus — ycraHoBka Heobxoom-
MbIX pexuMoB paboTel Tanmepa-cyeTyn-
Ka, NOpTOB BBOOa—BLIBOOAA W MPO4MX
BCTPOeHHsIX B MK y3noB, 3anuch Ha4ans-
HbIX 3HAYEHWH B PErucTpbl ONepaTUBHOWM

CraproBas
MHMLMANu3aLmua

Y

I PaapelueHne |

npepLIBaHuin
b
y

n

| OBpaborka ]
npepLiBaHNA

CHaTne nara
3anpoca pereHepavmm

Bpems ucTerno?

3anper I
npepbiBaHHil

ONWUPOBEHWE NPUHATON
wHihbopmauum B Bydep

CHaTWe dnara
WCTEYEHWA BPEMEHN

TIpepbiBaHWi

¥

| Nepexoa1poBaHme |
MHOpMaLM

| Paspeluetie |

h

PereHepauwa
naoBpameHna

-

Puc. 9

namsT, NOCNe Yero cnepyeT paspelueHne
npepeiBadnia. Janee, ¢ LENbI0 CHUXEHNS
obwero sHepronoTpebnexuns, nporpamma
nepeBoauMT MUKPOKOHTpONNep B "XOno-
cToin” pexwum (idle mode), BeIXOA U3 KOTO-
pOro BO3MOXEH TONBLKO B OTBET Ha NOCTY-
naLime 3anpocs NpepbiBaHuii.

Mocne 06pabGoTky MpepeiBaHWA, Bbl-
3BaHHOIO M3MEHEHWEM YPOBHA Ha Bxope
PD2, HWKakux fanskHerwux NercTBuil OT
ocHoBHOro 6noka nporpamMmel He Tpeby-
erca u MK Bo3BpawaeTcs B "XONOCTOK"
pexum.

Ecnu npepeiBaHie nNpovsowno B pe-
3ynkLTate nepenonHeHwst Talimepa-cHer-
yuka T/CO v Buin ycTaHoeneH ¢nar 3anpo-
ca pereHepauuun, TO No BbIXOOe M3 nog-
nporpammel 3TOT ¢nar HeMeaNeHHO CHU-
maetcs. [lanee npoeepsietca ¢pnar aaegep-
WweHus npuema vHhopmaLmi, U ecnn OH
YCTAHOBNEH, NPEPLIBAHUA BPEMEHHO
3anpeLwjarnTcs, a NPUHATEIR MHdbopma-

UMOHHBLIA BNOK KONWMPYETCHs B OpraHuao-
BaHHLI B onepaTMBHOW namsaTh Gydep
VHOMKALWW,

Bo wabexaHne NOBTOPEHUS 3TWX OB~
CTBWIA nar 3asepLUeHns Npuema CHUMa-
eTCs, PaspelaiTcs npepsIBaHua 1 Npo-
W3BOAWTCH NEepecTaHOBKa paspsnos npu-
HATON UHdOPMaLK Ans oTOBpaXeHWus Ha
XKKW. HeobxooumMoCTb NepecTaHOBKW
obycnoeneHa HecOOTBETCTBMEM Mopsaaka
cnepoBaHus paspanoB NPUHATOO WH-
dopmaumoHHoro 6Gnoka (cm. Tabn. 4)
NOPAAKY NOOKAIOHEHUS BNEMEHTOB MHOMW-
kaTtopa k Beixogam MK v peructpoe DD2—
DD4. 3T coefMHEHNA BLINONHEHLI MCXO0-
As 13 ynobcTea TPacCHMpPOBKW NPOBOAHM-
KOB Ha NeYaTHoW nnarte Mogyns.

Mo OKkOH4YaHWK NepecTaHoBKY, a Takxe
B Cny4anx, korga npuvem uHdopmaumm
€LEe He 3aBepLUeH, NPou3BOAWNTCH pere-
HEepauus — WHBEpPTMPYITCA YPOBHWM Ha
Bbixopgax PBO—PB7 n PD6 MK u BuinonHsA-
eTCcs 3arpy3ka WHBEPCHOW OTHOCUTENLHO
paHee 3arpyxeHHol nHbopMaummn B peru-
cTpsl DD2—DD4. 3atem MK Bo3BpatuaeT-
CH B "XONOCTOW" pexXuMm W XOeT cnenylo-
Lero 3anpoca npepLIBaHns.

McxoaHbli TEKCT OCHOBHOro 6noka
nporpammsl  conepxutca B ¢aiine
LCDCTRL.ASM. Mmeiowwmiics B HEM NOA-
POGHLI KOMMEHTaPWIA B CONOCTaBNEHUN C
OMWCaHHBIMKM  anNropuTMamMy MNO3BOAUT
nerko pasobpartscs B nporpamme, 4Tobsl,
ecnu notpebyeTcs, camMOCTOATENBHO MO-
AndUUMPOBaTE €€ NOoJ, CBOW HYXAb.

Mpepnaraemsliil MOAyNbL ynpasneHus
KKK moxeT cTarb OCHOBOW W A8 APYrnx
ycTpoicTB 0ToBpaxeHwus WHdopmaumm.
MopoBbHeiM Xe 00pa3omM MOXHO no-
cTpouTe KoHTponnep XKW apyrux Tvnos.
Ans yBenuyeHwa paspagHOCTW [OCTaTON-
HO AOMNONHUTL PAL COBWIOBLIX PErUCTPOB
TpebyeMbIM HUCNOM aHanorMyHbIX MUK-
pocxem. MoxHO ucnons3osate W opyrmve
COBWroOBble perucTpel. Hanpumep, Muk-
pocxema SN74HC595N copepxwt He
TONLKO BOCBMWPa3psAaHbIA COBWMIOBLIN
PEernucTp, HO W BLIXOAHOW perncTp-3awen-
KY, MHGOpMaLua NOABNAETCA HA Ero BbIXO-
Aax No OTAeNbHOMY CUrHany, 4To O4YeHb
ynobHo, ocobeHHO npy GonbLON paspaa-
HocTh XKKW. He 3abyasTe npy aTom name-
HWTL COOTBETCTBYIOWMM 0Bpa3om v nNpo-
rpammMHoe oBecneqeHue.

Penaxrop — A. fonrwi, rpachinca — A. Jonrui,
¢oTo — asTopa



Hoe HanpsxeHwe. [ns yMeHbLIEHWA Nopo-
3 a pﬂ*ae M GaTa pe |‘O H OYTGYKa ra orpaHuHeHns Toka nabaT peanctop R15.

MNocne atoro nopor cHuawuncs ao 0,45 A.

oT 3apﬂAHOI'0 YCTPOECTBa MepenenaHHoe 3apsaHOe YCTPONCTBO

3a HOYb 3apsxXaeT gaxe NonHOCTLIO pa3-

Mob6unbHOro renedoHa i 7 ek v A TN TR

(YHKLWMIO YCTPOICTBA — 3apsiiky aKKymy-

0. UBAHOB, r. Murick, Benopyccus nATOpa MOBUNLHOrO TenedoHa, TO B Kop-

nyc YCTPOWCTBA YCTAHABNMBAIOT A0NONHW-

B peaynsTare cTpeMMTeNbHOro Pa3BUTHUS TEeXHUKW NOPTATUBHBIE TenbHbiii peanctop R26, nepexnoyarens
KOMMNbLIOTEPBI CTAHOBATCSH Bce nerde v muHuartiopHee. Ho aroro SA1 v pasbem ans coepyHeHns ¢ MOGUnb-
Henb3s ckasate 06 ux 3apsgHeix ycrpoiicteax. Mo pasmepam u  Hom TenedoHoM X2, kak MoKasaHO Ha
Macce 3apsfHOe YCTPOWCTBO yXe€ CPaBHUMO C CamMuM KOMMbioTe- PWC: 2. TIONOXeHme KOHTaKTOB nepexsio-

POM, HTO MPUYHUHSET 3Ha4YUTenbHble Heygaob6cTBa WMCMONb30BaHUSA
KOMMblOTEPa B noesgkax. ABTopy npegnaraemMoii crarbu yaanocsh

yarens SA1 nNokas3aHo Ha puc. 2 AN pexm-
Ma 3apagkM  akkymynatopa HoyToyka:
BbIXOOHOE HanpsXeHwe XONnocToro xoaa

nepeagenars nerxoe u manorabapuTHoe 3apsAHOE YCTPOMCTBO aKKy- 16 B nocrynaer Ha paswem X1. [lpyroe
mynaTopa mobunsHoro tenedoHa ANA NOA3apsAKA akKyMmynsTopa

HoyTOyka. lMepegenka HaCTONBKO NPOCTAa, YTO AOCTYNHA AaXe Ha4yu- o X1 s
Hawowum paguonioburenam. BaxHo, 4To B cny4yae HeobOXxoguMocTH «HoyT6yk / Tenedom» &
nepegenaHHoe 3apsgHOe YCTPOWCTBO TakXe MOXET GbiTk UCNIONB30- %
BaHO NO CBOEMY MCXOQHOMY Ha3Ha4YeHUIO. e = =
K bixogy
n O pogoy MOEi OeATenbHOCTW MPUXO-  HOro YCTPOWCTBA CBOOWTCA K YBENWHEHWIO ~
OWNTCA MHOIO e30UTh, NONL3YACH HOYT- €ro BbIXOOHOIO HanpsXeHWs XOonocToro
Bykom ASUS M5200. K coxanenvio, akky- xopa po 16 B, yMeHsWweHnio Toka orpaHn-
MynsaTOp HOYTOYKa BLICTPO paspsXaeTCcA B YeHWs W 3aMeHe BbIXOAHOro pasbema X1. y - %‘
camblii HENoAXOAALLMIA MOMEHT. Hocuts ¢ Cxema 3apsiiHOro yCTPOICTEA U ee uamMe- R26"6.2« 8
coboil ero 3apaaHoe YCTPOWCTBO O4EHb  HEHWs B NpoLEecce nepenenky nokasaHbl KRo5 ® E
HeynoOHO M3-3a O4eHb TONCTLIX NUTaOWMX  Ha puc. 1, No3uuMoHHbIe 0603Ha4YeHns =
NPOBOAOB, KPOME TOrO, Ero Macca — Npu-  SNEMEHTOB COOTBETCTBYIOT MapkupoBke X2
MEPHO TPeTk OT Maccel HoyTOyka (1,5 kr),a  mewatHoW nnarsl. Puc. 2
L1
Y . o L2
R1 £ —
= 2 : 3 H » 7YYy Ty
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no o6Lemy 3aHMMaeT NOYTK NONOBUHY OT
obkema camoro HoyTOyka. Moatomy npu-
HATO pelLleHne ucnons3oBark manoraba-
puTHOE 3apsgHoe YCTPOWCTBO  Ans
mMobuneHoro TenedoHa. BuibpaHo u nopa-
6oraHo manorabapuTHOe WWPOKO pac-
MPOCTPaHEeHHOe 3apsfaHoe YCTPOWCTBO
SAMSUNG mopens TADO37EBE. Ono
VMEET BLIXOAHOE HanpsxeHwe 5 B npw
nopore orpaHuyeHna Toka 0.7 A, T. e. ero
MakCumansHas BbIXOOHAA MOLWHOCTbL
ecero 3,5 BT, XOTs NpUMEHEeHHas MWUKpO-
cxema TNY266P moxeT Buigaeate oo 10 Br
B MONMHOCTHLIO 33KPLITOM HEBEHTMAWMpYe-
MOM kopnyce. MccnenosaHna akkyMynsaTo-
pa HoyTOyka nokasanu, 4TO ero KOHe4Hoe
HanpsXeHWe B NOJIHOCTLIO 3apsXeHHOM
cOoCTORHMKM Npw Toke 3apsaakum 0,5 A n Hop-
ManeHOW TemnepaType He NpeBbiwaeT
15...15,5 B. MNoatomy nepepenka 3apsaa-

Jinsi NOBBILLIEHNA BLIXOAHOMO Hanpsxe-  MojoXeHWe KOHTaKTOB nepekniovarens SA1
HWS XenaTtensHo YBeNWYUTE YUCNO BUTKOB  COOTBETCTBYET PEXWUMY 3apAOKN akKyMyns-
BTOpWM4HOI 06MOTKM Tpanchopmatopa T1.  Topa mobunsHoro Tenedona. B atom cny-
Ho okasanocbk, 4TO HEBO3MOXHO paso-  Yae napannensHo peanctopy R25 nopknio-
6paTb TpaHcdopmMaTop, He NnoepeaMe ero.  Yaetcs peawctop R26, conpoTtuenexwe
YBENMYUTE BLIXOOHOE HanpsXeHwe yCT-  KOTOporo nopbupaloT Tak, 4Tobbl ycTaHo-
POMCTBa yAANOChH MHAa4e: NyTeM M3MEHe- BUTb BbIXOOAHOE HanpsiXeHue XONoCToro
HUA pexwmva paboTel NnapannensHoro cta-  xoga 5 B Ha pa3zveme X2. [Ona Gonbweid
Gunuaartopa IC3, 4TO [OCTUIHYTO 3aMEHO  HArMAAHOCTKM Ha PUC. 2 NOKa3aHo, HTO NANIo-
napannensHo COeAMHEHHLIX PEe3WCTOPOB  COBLIM AN 060MX Pa3LEMOB ABNAETCS LeH-
R19 » R22 Ha peauctop R25 Gonbwero  TpankHbIA NPOBOAHWK.
conpotueneHusa (27 kOm B 3kaemnnspe
aBTopa), NOKa3aHHbIA YTONWEHHBIMW NK-
HuaMK. Mpu Takom mMeToae yeBennyeHus
BLIXOAHOrO HanpsXXeHus cnepyet UMEeTb B
BUAY NOBLILLEHWE HaNPSXKEHWA Ha BLIXOL-
HOM TpaH3ucTope mukpocxemsl IC1, HO ! 1 & :
aKcnnyaTauus YCTPOWCTBA B TeYEeHMe - S e - -
HECKOMNbLKUX MECALIEB A0Ka3ana, 4To TpaH-
3UCTOP XOPOLWO BbIOEPXUBEET NOBLILLEH- Penaxrop — M. Escukos, rpaguka — M. EBCuxoB
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ynpaBneHuem
B. BAPABALL, r. KanunnHrpan

Mpegnaraemsiii uctoyHuk nutauna (UIN) npegrasnavex gns nuta-
HUA pa3nMYHbIX YCTPOWCTB cTabuneHeiM Hanpsokenwem ot 0,1 go
25,5 B. OH uMeeT pexuM orpaHuyeHMs BbIXOQHOro TOKa, 3Ha4YeHue
KOTOpPOro MOXHO ycTaHaBnueaTh B npegenax or 0,1 go 2,55 A, yro
AaeT BO3MOXHOCTb NPOBOANTL 3apsaKy akKyMYynaTOPOB pa3finyHbiX
TunoB. Umeiotca 50 sveex naMaTH, B KOTOPbIe MOXHO 3anucelBaTh
uHpopmaymio o Haumbonee YacTo MCNONb3yeMbiX HacTpolkax.
HcToyHuk nutanusa ygo6Ho ucnonb3oBarth B 1a60paTOPHbIX YCIIOBUSX
npu HanaxmeaHUM U NPOBEPKEe PasNnYHON pagnoaneKTPoOHHOM anna-

parypsi.
M COCTOMT M3 YeTbipex ¢$YHKUMO-
HanbHbIX Y3NOB: YNpaBneHus,

CUNOBOr0, MHAWKALUWKW W KNaBuaTypbl.

OcHOBOI1 y3ana ynpasneHus, cxema KoTo-
poro nokasaHa Ha pwc. 1, cnyxurt
MUKpokoHTponnep DD2. MNocne nopayw

nUTaloWero HanpsaXeHWA MWKPOKOH-
Tponnep cuyuteiBaer ma EEPROM DD1
AT24C02A paHHbie no appecam O m 1w
3anucbiBaeT ux B pernctpul DD4 n DDS
cooTBeTcTBeHHO. Perwvctp DD4 cos-
MECTHO ¢ peauctopamun R19—R26 w
R47—R54 o6pasyeT nepeuiit undpoaHa-
noroewlid npeoGpaszoeatens (LIAM), ¢
NOMOLLLI0 KOTOPOro OCYLWECTBNAeTCH
ynpaeneHue BbIXOAHLIM HanpsXeHuwem
WM. Pernctp DDS w pesuctopsl R27—
R34, R55—R61 coctaenaioT BTOPOWR
LIAT, koTOpbIi1 COBMECTHO C KOMMNaparto-
pom DA1.2 » TpaHaucTopamn VT2, VT4,
VTS5 obecneyvmeaeT OrpaHM4YeHne BbIXOL-
HOro TOKa.

C cUNoBOro yana Ha MHBEPTUMPYIOLUWIA
Bxon komnapatopa DA1.2 noctynaert
HanpsXeHwe, NPONoOpUWOHaNbHOE Bbi-
xogHomy Toky WM. Korga ato Hanpsxe-
HWEe CpaBHAETCH C HanpsXeHwem, ycTta-
HOBMEHHbIM Ha Buixope BToporo LIATM, Ha
Buixope komnapatopa DA1.2 noseutcs
HW3KWUIA YPOBEHb, TpaHaucTop VT1 oTkpo-
etca v Oymet ceeTuTs ceetogmopn HL1,
CUIrHaNM3upys 0 Npessbilerun Toka. Opn-
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B cwnosom yane, cxema kotoporo KKW HG1 c psyms ctpokamu no 16 cum-  em Ha kHonky SB8 wnu otmeHswoT ee
nokasaHa Ha pMc. 2, NPUMEHeHa OBYX- BONOB B KaXAO0W, a y3en kNaewatypbl HaxaTuem Ha Niobylo ApYrylo KHOMKY.
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HG1 XS1 (puc. 4) — Ha nBeHan- §
AC-162YBE 6, XP1 SRR j SBS "M 1B" | B9 "2/ 0.1B" latn onee SB1—
< f”! !||! , € NOMOLBIO
v ng ‘!‘12 I T¢ ¢ TE_E —1 =1 KOTOPbLIX 1 OCYLLECTB-
pBEs [13 2 sB2 "3L01A" | sB6 "4-1B" | sB10 "5-0.1B" | JIA€TCH  ynpaBnexve
DB7 [14 {8/ WM. Ha XKW HG1 oTo-
oY &3 ‘._TE -,y s P 6paxaloTcs 3HaYeHUs
E € 5( ¥ =1 3 = BbIXOQHOMO Hanpsaxe-
RIW B, P! SB3 "6+ 001A" SBT "7 Pr SB11 "8 Pr HWS. TOKa, @ TaKke
RS (4 4 D T Iz : q
5 ) 3Ha4YeHWe MakCcuMalb- <4
Vbt % 3, < i i | 1 HOrO TOKa ¥ HoMep Npo- | 3
Vdd 9) <5 SB4 "9/ 0,01 A"| SB8 "M" SB12 "BB" rpamMmel, €cnv OHa 2
GND - < . _IE F jr aKTMBM3upoeaHa. Bui- ~
ELT 15} o -—I ——1 —1 —| XO0OoHOE  HanpsXxeHwe g
EL2 [16] EFH - S o ® W3MEHRAIOT AWCKPETHO &
1 no 1 1 0,1 B Haxatvem =]
N Ha kHonku SBS, SB6,

Puc. 3 Puc. 4 SBY, SB10, a aHaueHne | @3
MakcuMasnbHOro Toka — | § £
no 0,1wn 0,01 A, Haxu- B2

HOBPEMEHHO 3aKpbLIBAETCA TPAH3MCTOP  CTyneHdatas crabunuaauus Hanpsxe- mMas Ha kHonkk SB1—SB4 nubo Haxwu- §2

VT4 n oTkpeieaetcs TpaHawctop VTS5, Hus, nogpobGHO onwucaHHas B cTaTee  Mas Ha kHonky SB12 v Beons HeoGxoom- |« = §

wyHTUpPYs Bbixog nepeoro LAM, sto m C. Mypaneea "TpocToil nabopaTopHblid  Mble€ YWUCNOBbIE 3HAYEHWR, Cneays WH- g

NPUBOAMT K OrPaHWUHYEHMIO BLIXOOHOMO TO-  MCTOYHMK nuTawms” ("Papuo”, 2003, cTpykumam, nossnsiowmumMmcs Ha XK ‘E ;

ka. Ecnv ycTaHoBneHo 3Havyenune makcu-  Ne 3, c. 24). OY DA1 v UM koHTponnep  uHamkartope. gg;

ManeHOro ToKa, paBHOE HyNIo, Ha Beixoae  DA3 noanepxuBaloT HanpsxeHue Mexay Mocne kaxnoro U3MEeHeHUs HacTpoek E ®

P3.1 (BwBOA 11) MWKPOKOHTROANEpPa KOMNEKTOPOM U BMWTTEPOM TPaH3MCTOpa npou3BoavTCs KX 3anuwce B EEPROM | 28

DD2 ycTaHOBMTCA HW3KWIA ypoBeHb, VT1, pasHoe 3 B, koTopoe moxHo pery- DD1 (cm. puc. 1), noaTomy nocne Bknio- ?‘f,—‘

TpaHaucTtop VT2 3akpoerca W cucTtema nwupoeaTb peauctopom RE. Ha OY DAB 1 yenua WM BoccTaHaeBnuBalTCH 3Have- | €5

OrpaHuyeHWA BBIXOOHOro TOoKa Oyaer cocTaBHOM TpadaucTope VT2 cobpaH  HWS, YCTaHOBNEHHLIE Nepep ero BuK- k

OTKNIOYEHa. yeunutens ¢ koadhhuLMeHTOM Nepegasn  YeHnem. JlocTyn K 3anporpamMmupoBaH- .

TpeTwia LIAN, cobpanHbiii Ha permctpe 5,1, KOTOPbIA YCWNMBAeT HanpsXeHwe, HbiM 3Ha4eHWAM NPOM3BOOWTCH HaxaTw- -

DD6 u peauctopax R35—R42, R63— nopaeaemoe c nepsoro LIAM yanaynpae- em Ha kHonkw SB7, SB11. lMporpam- .

R70, coBmecTHo ¢ komnapatopom DA1.1  nenua. Ha OY DA7 cobpaH ycunwtens MUpOBaHWe s4eexk NamsaTi Npon3BoanTes 4

obpasyet aHanoro-uMdpoBon npeobpa- HanpsXeHWs, KOTOPOe CHUMAETCH € aar-  cnegylowum 06pa3oM: HaxaTuaMum Ha -

30BaTteNb ONA M3MEPEeHMA BLIXOQHOrO  4MKa Toka — peawnctopa R18. YcunenHoe  kHonkw SB7, SB11 BbiBupaloT Hemcnonb- E

Toka WM. [JeTekTop CHWXEeHWA Hanpsxe-  HanpsxeHwe noctynaeT Ha AL B yane  3yemblil HOMep Nporpammel, HaXWMaioT

HuA DD3 yaepxuBaeT MUKPOKOHTPONNEp  ynpaBrieHvsl A8 M3MEPEHUs BbIXOOHOro  Ha kHonky SB12 v BBOAAT 3HauveHws =

DD2 B MCXOOHOM COCTOAHWM OO0 AOCTM-  TOKA, 8 TakkKe Ha MHBEPTUPYIOLLMIA BXOA,  HANpsXeHWs M MakCMManbHOro TOKa. 2

XEHUA HanpsXeHWeM NUTaHWS 3Ha4deHus  komnapatopa DA1.2 Toro xe y3na. 3arem HaxumaloT Ha kHonky SB8 v nop- )

4,5 B. Y3en nHonkaumm (pwc. 3) cobpad Ha  TBEPXAAlOT 3anuch NOBTOPHBIM HaxXaTu- -

E
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Kaxpoe HaxaTue CcoOnposBOXaaercs
3BYKOBbIM CMITHaNoM, NogaBaeMbIM OuHa-
MUHECKOW ronoekoin BA1. Pexwum orpaHm-
YEeHWs BbIXOOHOro TOKa CONpPOBOXOAEeTCH
cBeyeHnem ceetoamnopa HL1, npu sTtom
3Hak "U=" Ha XK uHgukatope, nepuoam-
4YeCcKW MeHseTcs Ha 3Hak "U<". Ecnm
HeoBXx0oMM BBIXOOHOW TOK, NPEBLILAI0-
wwid 2,55 A, yctaHaBnMBaloT 3HavYeHwe

makcumansHoro Toka "0,00". Mpwu atom
OTKNIOYAETCA CMCTEMAa OrpaHW4eHWA Bbl-
XO[OHOrO TOKa W cnepyeT cobnioaaTts 0CTo-
POXHOCTbL, HE [0Nyckas 3ambikaHuid
Bbixona WM.

KoHcTpykuus M getanu. bonbwwnH-
CTBO OeTanei Kaxaoro u3 yanos, Kpome
y3ana WHAOWKaUWW, CMOHTMPOBAHLI Ha
"cBoei” ne4aTHOW nnaTe. YepTex nevar-

HOW NAatel yana ynpasneHus nokasaH Ha
pmc. 5, M3roTOBNEHa OHA U3 ABYCTOPOH-
He GOoNLrMPOBaHHOrO CTEKNOTEeKCToNuTa
TonwuHon 1,5...2 mm. lNMpUMeHeHb! OK-
cuaHbie koHgeHcaTtopel K50-35 unu vm-
noptHeie, C6, C7 — K10-17, KAO-1,
octaneHeie — K10-178 ons noeepx-
HOCTHOro MOHTaxa, NOCTOAHHLIE pe3u-
ctopel R11—R18 — peancTtopHan cbop-
ka HP-1-4-8M (9A472J), MOXHO Takxe
NpMMeHUTL peaunctopsl MNT, C2-23
mowHocTelio 0,125 BT, ycTaHoOBMB WX
nepneHavKynsapHo nnarte, ocTanbHbie
peauctopel — PH1-12 Takxe pans
NOBEPXHOCTHOrO0 MOHTaxa Tunopasme-
poe 1206 vnm 0805. KBapueBslii pe3oHa-
Top — HC-49U, PIros, PK169 Ha yacToTy
8...12 MlNu. AwmHamuyeckas ronoska —
nwban manorabapnuTHaa cConpoTUBNEHN-
em 10...50 Om.

PeaucTtopsl B LLAIN mMoryT ObiTe Apyrix
HOMWHAJIOB, BaXHO, YTOBbI NOAKNIOYEHHbIE
K BeIXO[@M PermcTpos v k obLiemy npoeo-
Ay wMenu conpoTUMBNEHWe B ABa pasa
Gonbwe ocTansHeix. Hanpumep, ecnu
nNpUMeHnTs peancTopsl R19—R26, R47 no
20 kOm, TO HOMWHan peauctopoB R48—
R54 — 10 kOm. Mukpocxema LM393AN
3ameHMMa Ha Mukpocxembl LM393A,
LM393N B kopnyce DIP-8. Mukpocxemy
AT24C02A MOXHO 3aMEHWTb Ha MUKpO-
cxemy AT24C02AN B kopnyce SO-8, ons
aToOro Ha nnate NPeaycMoTPEeHb! COOTBET-
CTBYIOLUME KOHTEKTHLIE NNOLUAAKK.

Jletann cMNOBOIA YaCcTU MOHTUPYIOT Ha
ne4aTHoW nNnarte u3 ABYCTOPOHHE (onbrm-
POBAHHOrO CTEKNOTEKCTONWTa, YepTex
KOTOPOM NokasaH Ha pmc. 6. NocToaHHbIE
peauctopel R1, R4, R5, R7 — MIT, C2-23,
octansHeie — PH1-12 Ttunopasmepa
1206, kpome R18 — oH TuUnopasmepa
2512, nopcTpoeyHble pes3ncTopbl —
CMns-2B. Peanctop R16 npukneeH kK
nnate U CoeaUHEH C KOHTaKTHLIMW Mno-
wWaakamMmM MOHTaXHBIMKA MPOBOOAAMM.
OkcupgHele koHpeHcatopul K50-35 wnum
wmnopTtHeie, C3, C10, C11 — K10-17,
octaneHeie — K10-17B Ana noBepxHoOCT-
HOro MOHTaxa.

Hdpoccens L1 HamoTaH nNpoBOOOM
M3B-2 1,0 Ha MarHMTONPOBOAE TUNOpPas-
mepa 24x12x6 w3 cdepputa 2000HMC c
BO3AYLWHBIM 3a30poM 0,3 MM, HaMOTKa —
no sanonHernws (Asa cnos). TpaHcdop-
marop T1 — ¢ rabapuTHO MOLUHOCTLIO
He meHee 100 Bt, o6moTtka Il (nepemen-
Hoe HanpsxeHwe 28 B) ponxHa ObiTb
HamoTaHa NpPoBOAOM C AMaMeTpoM He
meHee 1,5 mm, o6moTka lll (nepemerHoe
HanpsixeHve 8...10 B) — nposopom gua-
meTpom 0,2...0,3 mm.

Y3en wHawvkaTtopa cobpad 6e3 nedar-
HOW nnatel. Peanctop R1 ycrtaHoened
MeTOAOM HaBECHOIro MOHTaxa, coeanHe-
HUA ¢ rHe3aom XS1 caenaHbl MOHTaXHbI-
MW npoBogamu unn wneindom. XKW
AC-162YBE MOXHO 3aMeHWTkL Ha noboi
opyroi pycuduumpoBaHHblii 16x2 Ha
ocHoBe KOHTponnepoB KSO0066U wnn
HD44780. O6sizatenbHo cnegyeTt yTo4-
HWTbL HasHa4eHwe BuiBOOoR 1 v 2, "nepe-
NnoMOCoBKa™ HANPAXEHWA NUTaHWS naryo-
Ha OnA 3TKMX n3penvin. Yeprtex nnartel yana
KnaBmatypel nokasaH Ha puc. 7, WU3ro-
TOBNEeHa oHa W3 OAHOCTOPOHHE donbru-
POBAHHOrO CTEKNOTEKCTONWTa, W B HEW
NPUMEHEHBI MWHWATIOPHbIE KHOMKW C
ANVHHBIMW - TONKaTenaMuK, Hanpumep
NKr159,



Puc. 6

Kopnyc WM uarotoeneH u3 MN-o6pas-
HOI KPbILLKKW U OCHOBaHUA Kopnyca oTC-
NYXUWBLIEro KoMnbloTepa gopmarta AT, ux
obpesaloT oo Tpebyemoro pasmepa. 3aa-
HIOIO CTEHKY OCHOBaHWA yaansior, ocTa-
BWB MO KPasMm Yrosiku, K KOTOPbIM KPEenaT
TennooTBO/, BbINMOMHEHHLIN W3 Apanio-
MWHWA TONWKMHOI 3 MM (puc. B). TpaHc-
¢opmatop T1, nnatel Y3noB ynpaeneHus
M CWUNOBOTr0 YCTaHaBNWBAKT HA OCHOBA-
Hue kopnyca. Mukpocxemuo DA4, DAS
KPEnAT K TENNOOTBOAY HENOCPENCTBEH-
HO, a TpaHaucTopul VT1, VT2 — yepes
TennonpopsAiuMe WU30NUpyloLWKne npo-
KNagkw, npu 3TOM Cnegyer NpuMEeHWTb
TENNoNPOBOASALLYIO NaCTy.

MepegHaa naHents W3roToBneHa w3
nnacTtMaccsl TONWMWMHOW 2 MM, Ha Hee
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MOHTUPYIOT Y3en MHoukKaropa u nnarty
KNaBMatypbl, CETEBOW BLIKNKOYaATENb
MUTAHWUA, CBETOAMOL, M BLIXOOHBIE rHe3na
(puc. 9). lna MexnnaTHLIX CoeauHEeHWn
NPUMEHEHb! Wnedsl C COOTBETCTBYIO-
LKMM YUCNOM MPOBOAOB.

Hanaxwueanue Ha4mMHaT C yCTaHOB-
ku peauctopom R1 Ha nnate yana
ynpaeneHus HeoBxoauMoil KOHTPacTHO-
ctn XK wHoukatopa HG1. Peauctopom
R6 B CWMNOBOM Yy3ne YycTaHaBNWBAKOT
HanpsxeHue 3 B Mexay KONNekTopom u
aMuTTEPOM TpaHaucTopa VT2. MNpu aToM
HanpsxeHwe Ha Bxope crabwunusartopa
DA4 ponxHo 6wtk 20...25 B, npm Heob-
xogumocTtu nogbupaioTt peauctop R7.
Ecnu QY DA1, DA3 6ynyT CKNOHHBI K
camoBo30yxaeHuo, cnenyeT ycTaHo-

BUTb OONONHUTENLHLIA KOHOeHcaTop C3'
emkocTeio 0,1 mk®. ToaknoyawwT K
Beixogy WIN Harpysky — pesncTop conpo-
TuBneHnemM oxkono 10 Om 1 MOLHOCTLIO
10 BT » napannensHo eMy — BONLTMETP
noctosiHHoro Toka. Pesauctopom R11
ypaBHMBAIOT NOKas3aHWA BONLTMETpa wu
XKW UM, npu HeobxogumocTu nonbu-
patoT peauctop R15.

Harpyaky oTkno4aloT u pesmcTopom
R16 ycTaHaBnMBaIOT HyNeBbIE NOKa3aHWA
uameputens Toka Ha XKW. 3atem nog-
KNIOYalT Harpysky C COEAWHEHHBLIM Mno-
cneposarensHo 0Hpa3uoBLIM aMnepme-
TpoM 1 peauctopom R12 ypasHuBaioT
nokasaHus XKW WM u obpasuosoro
amnepmeTpa. Konpgencatop C14 yctaHa-
BNMBAIOT, ECNW MNOKA3aHWA W3MEepUTEns

W
©

JOMV VA3

BUHVLAU MIMHKOLOU

-

00-68-L09 "uaL

nJ"0|peI@}NSu0 s1mooduog
ni olpei@iiew :uaLeld wandy

2002 ‘L1 3N OMTVd



40

Moo coramnoremr  Ton-607-88-18_ PALVOJSIIOBUTESNbCKAS TEXHONOTMS QA PAAMO®

PAZIMO Ne 11, 2007

TOKa HeycToWumebl. MNoobopomM KOHOEH-
catopa C13 pobusaioTcs ycTpaHeHus
aKkycTuyeckux wymoB ppoccens L1 B
peEXMME OrpaHU4eHWs TOoKa, EMKOCTb
aToOro KoHAEeHcaTopa MoxeT ObiTh B npe-
penax ot 1 go 100 mkd.

Ot peyxctynenusatoit crabunuaauum
HarnpsXeHus B CUNOBOM y3Nne MOXHO
0TKa3aTbCs, UCKMIOYMB 3nemeHTsl DAT1,
DA3, VT1, VD3, L1, R1—R6, R8 n coepu-
HWB NNKOCOBLIE BHIBOABI KOHOEHCATOPOB
C2 1 C9. Ho Torpa Heobxoaumo nozabo-
TUTLCA O HaOEexXHOM OTBOLEe Tenna oT
TpaHaucTopa VT2.

Mporpamma ans MUKPOKOHTpONnepa
HanucaHa Ha s3bike BASIC B cpepe

BASCOM—8051 u moxeT GbiTe MOogudu-
uMposaHa. [leMOHCTPaUVOHHYI0 BEPCUIO
BASCOM—8051 moxHO cka4aTb no
anpecy <www.mcselec.com>, oHa no-
3BONMAET CO3paBaTbk Nporpammbl 06be-
Mom a0 4 KbaiiT.
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Penaktop — M. Hevaes, rpagmka — V. Hevaes,
¢oro — asTopa

l I a CTpaHuuax XypHana MOXHO HalTU
Hemano nybnukauwii 0 perynstopax
MOLLHOCTU — W NPOCTEIX, C NEPeMEHHBIM
pe3aucTopom, u Bonee cnoxHbix umbpo-
Bbix. Hwxe noiger peuys 0 cumbuose pe-
rynsitopa MOLHOCTU C NepeMeHHbIM pe-
3ucTtopom [1] u undposoro [2, 3].

Perynatop ¢ nepemMeHHbIM Pes3ucTo-
pOM B Ka4yecTBe PeryivpyloLlero opraHa
NpoCT B U3roTOBNEHMW U He TpebyeT Ha-
NaXXMBAHWA, HO NONL30BATLCH UM HE BCET-
na ynobHo u He Tak kKoMGOPTHO, KaK KHO-
noyHeiM. Uudposoii perynstop Gonee
yaobeH B akCnnyaTaumm, XOTa KU CnoxHee
B U3rotoeneHun. B yactHocTu, oH Tpebyet
HanaxwWBaHWA MNOO, KOHKPETHYIO Harpyaky
(M3-3a pasnuuus B TENNOBOW WHEPUMOH-
HOCTW), KOTOPOE ANs HENOArOTOBNEHHOMO
papuoniobuTtens MOXeT CTaTk AOBONLHO
NPOOOMKUTENLHBIM, BEb MHOTUM XOYET-
cq, 4ToOBl perynupoBaHve npoucxoavno
no onpepeneHHoMy 3akoHy. Hanpumep, B
perynatope [2] U3MEHWUTL war perynupo-
BaHWA 683 U3MEeHeHUs YUcna LWaroB Npak-
TU4ECKW HEBO3MOXHO.

Wcxops u3 atoro, A pazpabotan eapu-
aHT KOMOWMHUMpPOBaAHHOrQ perynsTopa
MOLLHOCTU C KHOMO4YHLIM YNpaBneHuem,
obnagaowero rubKOCTLIO YCTAHOBKM La-
ra. PerynupoBaHue MOLLHOCTU NPOMCX0-
LUT NMyTEM W3MEHEHWs! Yucna Nepuoaos
CETEBOro HanpsXeHWs, MocTyrnawLwmMx Ha
Harpyaky. 3T0 O3Ha4yaeT, 4To perynstop
npu paboTe npakTU4Yecku He co3paer
noMex, TaK Kak KOMMYTUPOBaHWe Harpya-
KW NPOMCXOAUT B MOMEHT PaBeHCTBa 3Ha-
YEHWUS CETEBOr0 HanNpAXEHWUA HYNO, HO
HENPWrogeH ANs ynpaeNeHus SPKOCTbIO
namn HakanueaHWA U3-3a TOro, HTO OHW
OyayT 3amMeTHO MUrathb.

PerynsaTop no3BonseT M3MeHATb MOLL-
HOCTb B NMpepenax BoCbMW NpeaycTaHos-
NeHHbIX 3Ha4YeHni B uHTepsane 70...100 %
OT NoTpebnAemoit Harpy3koi, Npu aToMm
HWXHEee 3HAYeHWe MOXEeT OblTb YMeHbLLe-
HO NpakTU4ecku Ao Hyns. OTHOCUTENbHOE
3HaYeHWe ycTaHaBNUBaemol MOLLHOCTU
(ot 0 po 7) oTtobpaxaeT CeMUanemMeHTHLI
cBeToouoOHbI uHoukaTop. Mpepycmor-
peHa BO3MOXHOCTbL ONepaTMBHOr0 OTKIIIO-
YEHWRA Harpysku.

Cxema perynatopa usobpaxeHa Ha
puc. 1.

KoMMyTUpYIOLMMU 3NEMEHTAMW CNy-
XaT MOLLUHBIE NONeBbie TpaHaucTopsl VT,
VT2. MNockoneky Kaxablii U3 HUX COAEPXUT
BHYTPEHHWI 3aluTHbIA auoa, ans pabo-
Tbl HA8 NEepeMeHHOM TOKE TPaH3WCTOpbI
BKJIIOYEHBI BCTPEYHO.

Peauctopel R1, R2, pvoow VD1, VD2,
ctabunutpon VD3 w koHpeHcatop C1
006pas3yioT y3en nutaHua perynatopa. Ha
pesucTtope R3 dopMUpyloTCS MMNYNLCHI
NONOXUTENBEHOW NONAPHOCTU C 4aCTOTOM
cnepoBanmns 50 Ny, Heobxoaumeble ansa
CUHXPOHW3AaUMK MOMEHTOB KOMMYTUPO-
BaHWA Harpysku. PaspenutenbHelii ouopm,
VD2 npensiTCTBYeT CrnaxXuBaHW 3TUX
UMNYNLECOB KoHaeHcaTopom C1.

Ha anementax DD1.1, DD1.2 cobpaH
reHepaTop WMMMyNLCOB C MNOCTOAHHOWM
4acToTOW CnepoBaHwsl, paBHOW npubnu-
autensHo 1Y, U perynupyemoin Ckeax-
HocTeo. OpHoBubpatop DD1.3, DD1.4
noaasnaeT UMNynbcol apebeara mexaHu-
YECcKkux ynpaenaoLwmx koHTakToB. CoBme-
CTHO C peBepCUBHBIM cuyeTyukom DD3,
anemexnToMm DD4.1 n kHonkamu SB1, SB2
oH obpasayeT dopMUpoBaTENb YNPaBnaio-



KomMOMHMpOBaHHbLIN perynaTop

MOLLHOCTHU

B. KENEXCALUBWJIN, r. BonrogoHck PocToBckok o6n.

Bce 3HaI0T, 4TO ANTUTENIbHOE HaXxoX4eHne Ha NOACTaBKe Nasi/ibHu-
Ka, BKJIIOYEHHOr 0 Ha MoJIHoe HanpsXeHue, NPUBOAKT K ero neperpe-
BaHWIO, YCKOPEHHOMY U3HOCY Xana, "BuiropaHMio”™ OCTaTKOB NMPUMos
M B KOHEYHOM cHYeTe K HU3KOMY kavecTtBy naviku. [TosTtomy MHOrne
pagnomobuTenn BKNIOYaIOT CBOH NasfibHUK Yepes3 Perynasarop Mouy-
HOCTH, KOTOpPbIA no3sonser n3bexare yKkasaHHbIX HENPUATHOCTEH.
OaHo u3 nogobHeIx yCcTpoicTB, obnagaioujee psgoM SONONHATENb-
HBIX CEPBHUCHBIX BO3MOXHOCTE#H, ONMCaHO B 3TOH CTaTbe.

Lero ABouYHOro kopa. MyneTunnekcop
DD6 v peauctuBHas marpuua R10—R17
obpa3syioT ynpasnsemblii genutens Ha-
NPSXEHWs, CONPOTUBNEHUE NNEY KOTOPO-
ro 3aBWCUT OT 3HAYEHUA YNPaBNAIOWEro
neowyHoro kopa. MNpeobpazoeatens kona
DDS5 v uHpmkaTop HG1 — y3en uHgukaummn
OTHOCUTENBHOTO 3HAYEHWS MOLLHOCTH,
CerteBoe HanpsxeHue no uenu
R1R2VD1VD2 u w4epe3a BHYTPEHHWIA
3alUMTHLIM auopa TpaHaucTopa VT 1 nocry-
naeT Ha koHgeHcaTop C1 v 3apsxaeT ero
0o HanpskeHws ctabunusaumm crabunu-
Tpoxa VD3, 1. e. npumepHo go 11 B — ato
HanpsxeHne 1 NUTaeT YCTPOCTBO.
CUHXPOHU3UPYIOLLME UMMYNLCH YEepe3
peauctop R4 noctynawt Ha Bxon C

D-tpurrepa DD2.1, a Ha ero wHdopma-
UWOHHbIA Bx0O D npuxoosT UMNynbCol C
Bbixoga reHepatopa DD1.1, DD1.2. Ha
Bbixoge Tpurrepa DD2.1 wmnyneCwl BO3-
HUKQIOT B MOMEHTHI, KOrAa MrHoBeHHoe
3Ha4YeHWe CeTeBOro HanpsxeHms 6N13ko K
Hymo. Avoas VD4, VDS sawmwiaiot Tpur-
rep DD2.1 ot BuifpocoB 3apanHo-pas-
PAOHOMO TOKA EMKOCTU 3aTBOPa NONeBbixX
TPaH3UCTOPOB.

CryneHyaTtoe perynvpoBaHuWe CKBax-
HOCTWU WMMMYNLCOB reHepartopa Ha ane-
mentax DD1.1, DD1.2 peanwsosaHo ny-
TEM W3MEHEeHWs CONPOTUBNEHWA nney
OenUTens HaNPSXXeHUs C NOMOLLLIO MyNb-
Tunnekcopa DDB6, koTopbiM ynpaenser
nocpeacTBOM ABOMYHOIO KOAA PeBepCcuB-

Heiii cuetunk DD3. Mocne BknoueHWA

perynsatopa B ceTsb Lenk C4R9 yctaHasnu-
BAaeT 3TOT CY4EeTYMK B HYyNnesoe COCTOAHue,
nockonbky ero Bxopel D1, D2, D4 u D8
noaxloYeHsl K 06LWeMy MUHYCOBOMY NPo-
Bopny. MNMpw aToM BLIXOA MyNETUNNEKCOPA
DD6 coenunsietrcs ¢ ero exogom X0. 3to
COCTOSIHME COOTBETCTBYET MUHUMANbLHO-
MY 3HA4EHWIO BHXDAHOI‘;‘ MOLLHOCTMW.

Korpa He Haxatel HW kHomka SB1, Hu
SB2, Ha exofe U ynpaeneHus HanpaeneHu-
eM cuyeTa pesBepcuBHOro cuetumka DD3
NPUCYTCTBYET HanpsikeHue HU3KOro ypos-
HS1, YTO COOTBETCTBYET PEXUMY BLIYUTAHWA.
Mpu HaxaTum Ha kHoNKy SB1 va aToT Bxoa
NOCTYNaeT HanpsXeHWe BbICOKOro YPOBHA
yepes peauctop RS 1 nepeBoouT CHETYUK B
pexum cnoxeHus. Mo ucteyeHun speme-
HW, NOCTATO4HOrO ANA 3apsaaKuM KOHOeHca-
Topa C3 uepes peauctop R6 (3apmepxka
HeoOxoguMa ONs YCTPaHEeHWs BIIMAHWUSA
npebeara KOHTakTOB KHOMKW), HA BbIXOAE
anemeHta DD1.4 $opmupyetcs curHan
HW3KOro YPOBHS, KOTOPLIA NPU OTNYCKaHWW
kHonku SB1 cmensietcs BoicokuM. [o
Cnany curHana HU3KOro ypoBHA Ha BXxooe C
cyeTyuk DD3 nepexoguT B COCTOAHME, HA
enuHuLy Gonbluee npeasioyLwero.

Mpw Nnocneayowmx HaxXaTUAX Ha KHomM-
ky SB1 aT0T npouecc nosTopsieTcs A0 Tex
nop, NokKa cYeT4YMkK He YCTAHOBWUTCH B
COCTORHWE, Koraa Ha ero Beixogax 1, 2, 4
He YCTaHOBUTCH BbICOKWIA ypoBeHb (111). B
3TOT MOMEHT Ha Bbixoae anemeHTa DD4.1
NOSBUTCA CWMIMHAN HU3KOrO YPOBHA, KOTO-
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W3MEHEHWIO OTHOLUEHWA 3Ha4e-

HWW OUTENBHOCTW BKNKOYEH-

HOro W BbIKNKOYEHHOro Co-

CTOSHUA HarpyskuW, a cnepoBa-
TENbHO, U K U3MEHEHUIO KONW-
4YeCcTBa Tenna, Buigensemoro B
HEW.

¥Y3en nHaMkaumu BINONHEH
TaK xe, kak B [3]. Nonbopkoi
peauctopoe R18—R24 ycra-
HaBNUBAOT Xxenaemyw U ogu-
HaKOBYK) HAPKOCTbE CBEYeHuH
aneMeHToB wHaukatopa HG1.
MWHUMaNEHOMY 3HAYEHWIO Bhl-
XOAHON MOLWHOCTU COOTBET-
cTeyeT nokaszaHue 0, a makcu-
MansHoMmy — 7.

HemepneHHoe oTknw4eHWne
Harpy3xKu BLINOMHAT HaxaTu-
eM Ha kHonky SB3, npu atom
Ha NPAMOM BLIXOAE Tpurrepa
DD2.2 ycTaHaesnuBaeTcs Bbl-
COKMA YPOBEHb, KOTOpPHLIA ne-

peeoguT no Bxomy R Tpurrep
DD2.1 B HyneBoe COCTOSHUE U
3aKkpbiBaeT TpaHaucTopel VT1,
VT2, obecTtounBas Harpysky.
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OpHOBpPEMEHHO BbICOKWIA YPO-
BEHb C Bbixoga Tpurrepa DD2.2
5 nocTynaet Ha sxog K npeo6pa-
3oeatena kopa DD5 w racur
wHaukaTop HG1.

CnenyeT nNOMHWTb, 4TO
npun  obecTo4eHHOR
Harpys3ke Ha BCex aNnemMeHTax
perynatopa ocTaHeTca ceTe-
BOE HanpsixkeHwe, onacHoe ons
HKU3HA.

Ons BKNOYEHWUs Harpysku
OOCTaTOMHO HaXaTb HA KHOMKY
SB1, npyM aTOM Ha Harpyaky
6ynoeT nopgaHa MOLWWHOCTbE Ha
oavH war 6onbwe TOW, NpU
KOTOpOW ObiNO BLINONHEHO
OTKNIOYEHHE.

YkazaHHoe Ha cxeme
CONPOTUBNEHWE PE3UCTOPOB
R10—R17 onTuMmManpoBaHo

08
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Puc. 2

puiii 6nokupyet patoty ogHoBwuGpartopa
DD1.3, DD1.4, nocne 4ero HaxaTtue Ha
kHonky SB1 yxe He oka3biBaeT BNMAHUA Ha
cocTosHue cyetumka DD3. Stum obecne-
yuBaetcs Gnokupoeka paboTel cyeTynka
"NO KOMbLY™ B pEXUME CNOXEHWS.

HuxHWIA No cxeme BXO[ 3NEeMeHTa
DD4.1 nopgkniodeH K Bxogy ynpasneHus
HanpasnexHmwem cyeta cuyeTtumka DD3 pns
obecnevyeHus BO3MOXHOCTU paboTel Ha
BbluMTaHUE.

Mpu HaxaTun Ha kHonky SB2 npoucxo-
LUT npouecc, nogo6HbIA ONUCAHHOMY, C
TEM TONBKO OT/IMYUEM, HTO MO crnaay cur-
Hana HU3KOro ypoeHs Ha Bxoae C cocton-
Hue cueTumka DD3 ymeHbliaeTca Ha eau-
HULUy. Tak npoMcxoguT A0 Tex nop, noka
Ha ero Bbixogax 1, 2, 4 He YyCTAHOBUTCSH
HU3Kuit yposeus (000). MNpu atom Ha
Boixoge P cuetymka DD3 ¢opmupyetcs
CUrHan HU3KOro YPOBHS, KOTOPLIA GNoKu-
pyer pabGoty opaHosuGpatopa DD1.3,
DD1.4, obecne4nBas Tem cameim Bnoku-
poBky paboTel cuYeT4uka "no Koneuy” B
pexume BbiHUTaHWUA.

MameHeHne CKBaXHOCTW WMMMYNLCOB
reHepatopa DD1.1, DD1.2 npuBoauT K

nns paboTel perynatopa c
nasneEHUKOM MOLLHOCTBIO
25 B1. UaMmeHuTL war pery-
nUpoBaHWUA MOXHO nepemeH-
HbIM pE3WMCTOPOM Hvr.r CONpoTUBNEHUEM
220 kOm... 1 MOM, npuuem xenatensHo
[0 MOHTaxa Ha nnaty peauctopa R17 m
myneTunnekcopa DD6. MNopknioyeHue pe-
3uctopa Ry, NoKasaHo Ha Cxeme LUTPUXo-
BblMW NMHWUAMMW.

Mocne nogknYeHun nepemMeHHoro
peswncTopa ¥ TOW Harpy3ku, C KOTOpOiA
6ypet paboTate perynatop, Ha Hero no-
DaloT ceTeBoe HanpsxeHue. He 3abyaste
Ha Ban pe3aucTopa HaaeTb U30NUPYIOLLYIO
py4ky u cobniogaiite oCTOPOXHOCTb, Tak
KaK BCe 3NeMeHTbl perynaropa HaxonaTca
nopg ceTeBbiM HanpaxeHuem.

MameHeHunem nonNoOXeHwus ABVXKa
pesucTopa YyCTaHaBNUBAIOT Xenaemylo
MUHUMANBHYIO  MOLWHOCTE  (COOTBET-
CTBYIOLLYIO HYNEBOW CTyneHu). Mamepsior
CONPOTUBNEHWE MEXY OBUXKOM pe3un-
cTopa W TO4KOoW A, Hazoeem ero Ray (Npu
M3aMepeHn mynsTumetTpamu M830 wnum
M890 peancTop MOXHO He OTKNo4YaTb OT
perynatopa, NocKonbKy HanpsxeHue, no-
CTynawuiee oT HUX Ha U3MEPAEMYIO LUeNb,
MeHbLWe nopora OTKpLIBaHWA OAW0O00B U He
0Ka3biBAET BAUAHUA HA U3MEPEHHOE 3Ha-
YeHue CoNpPOTUBNEHUS).

MoBTOpWMB ONWCaHHLIE BbIlLEe [Oei-
CTBWA, YCTaHaBNMBAIOT OCTanbHbiE CEMb
Kenaemelx YPOBHEN MOLUHOCTM W u3Mme-
PRAIOT COOTBETCTBYIOLIME UM 3HAYEHUA CO-
npotueneHun Ry, Raz,..., Raiy- Conpo-
TUBNEHWe peaucTtopoB Oyner pasHo:
R10 = Rar—Rgs; R11 = Ras—Ras; ...; R16 =
= Ra1—Rao; R17 = R. MonyyeHHbIe 3Ha4eHus
OKPYrIsoT A0 Gnvxailumx CTaHOapTHBIX.

Mpwn HanaxwuBaHWKM perynaTopa Takxe
cnepgyeT NPOBEPUTEL HANPAXEHWE HA KOH-
neHcatope C1 Bo Bcem wHTEpBane pery-
NWPOBaHWA MOLLHOCTK. ECnu oHO 3ameTHo
MeHsieTcs, npuwaertcs nopobpate pesu-
ctope!l R1, R2 MeHbLLIEro, HO OAWMHAKOBOTO
HOMUHana.

Perynatop cobpaH Ha AByX MeyvyaTHbIX
nnarax u3 ¢GponerupoBaHHOro ¢ OAHOK CTO-
POHBI CTEKNOTEKCTONUTA TONLLMHOR 1 MMm.
BonbWKWHCTBO geTanei pa3MmeLleHo Ha
OCHOBHOW nnate. Ha pononHUTenbHOW
pasMeLLeH MHOMKATOP. YepTex OCHOBHON
nnarel NPeAcTaBneH Ha pMc. 2, a aonon-
HUTENBEHOW — Ha pMC. 3.

OcHoBHas nnata paccynTaHa Ha MOH-
Tax pesuctopoe MJT v UM nopoOHbIX.
MHorve petanu yCTaHOBNEHbl "CTOMMS".
MNMonspHocTs ctabunutpoHa VD3 Ha nnate
COOTBETCTBYeT AnopHoWn. KonpeHcaTtop
C1 — K50-35 unu aHanorv4HeIn MMNopT-
Hblid, C2 n C4 manorabaputHele kepamu-
yeckue; konaeHcarop C3 gonxeH 6biTh C
MansiM TOKOM yTeuku, Hanpumep K53-19.
Crabunutpod VD3 — nioGow manoraba-
PUTHbIA HAa HanpskeHue crabunusaumm
10...15 B 1 C BO3MOXHO MEHBLLUMM TOKOM
cTabunuaaumu.
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Puc. 3

MuKpoCXemMbl MOXHO 3aMEHUTb WX
WMNOPTHEIMU aHanoramun: KS61JIES —
CD4001A, K561TM2 — CD4013A,
K5661ME14 — CD4029A, K561J/1A8 —
CD4012A, K561KIMNM2 — CD4051A. BmecTo
IRF840 nojioiayT v Apyrve rnonessie TpaH-
3UCTOPLI C AOMNYCTUMLIM HanpsKeHuem
cTok—WUcTOK He meHee 400 B u ponyctu-
MbIM TOKOM CTOKa, 6onbwuMm notpebnae-
MOro Harpyakoi, Hanpwumep, KMN7076—
KN707T, KN840. Npy MOLLHOCTH Harpyaku
meHee 500 BT ycTtaHoBKa TPaH3WUCTOpPOB
Ha TennooTeogbl He Tpebyetcs. KHonku
SB1, SB2 — mukponepekniosatenu MIM7,
SB3 — umnoptHas TACTSW-060 ¢ anuHoii
HaxxumHoro wrtoka 6 MmM. Moa Mukpone-
PEKNIoYaTEN Ha OCHOBHYIO NNaTy ynoxe-
Ha NoacTaeka BHICOTOW 9 MM C COOTBET-
CTBYIOIUMMK OTBEPCTUSIMU ONS Kpenex-
HblXx BUHTOB. Ee MOXHO BbINUAUTE U3
noboii TREpAo NNACTMACCHI.

BBuay OrpaHu4eHHOCTW MecTa Ha
neyaTHeix nnatax peawctopel R18—R24
CMOHTUPOBaHbLl HABECHBIM cnocobom —
BnasHbl TONBKO OAHWUM BbiBofoM. BTopoii



WX BbIBOS, COEAMHEH C NNaToi MHauKaropa
oTpeskamu rmbkoro MOHTaXHOro npoBo-
pa. MNMocne npynailkn Ha Kaxaeld pesu-
CTOp HapgeT OTPe30K TepMOyCaXusalo-
LLIEMCA NNaCTUKOBOM TPYOKM.

MnaTtel ycTaHOBNEHH B CTAHOAPTHYIO
ceTeByio posetky PA16-008 rabaputamu
66x66x25 MM. Y KOHTaKkTHOro ysna po-
3eTKM OTMWNEHb KPEernexHbie YLIKW.
Kpbllika po3eTkWM, KOHTaKTHbIA y3en,
OCHOBHAA Mnarta ¥ OCHOBAHWE KOHCTPYK-
UMW, BHDE3AHHOE W3 CTEeKNoTekcTonuTa
(wnu reTMHakca) TonwMHoM 2 MM, CKpen-
NeHbl B €QWHOE UEenoe LUeHTpanbHbiM
BUHTOM M3.

JononHuTensHas nnata ¢ yCTaHOBAEH-
HbiM Ha HEW MHOMKATOPOM MPUKPEnneHa
TEPMOKNEEM B YINy KPbILLUKKM PO3ETKM NOA,
NPONMIEHHBLIM B KPbILLKE OKHOM pasmepa-
MU 6x5 MM. HanpoTUB KHOMOK B KpbiLLKe

CBEpANAT 0TBEPCTUA, B KOTOPLIE Npu cBop-
Ke BKIaApIBalOT NNacTUKOBbIE TONKarenu
HeobxoaMMoit AnvHbl. B 6oKOBbIX CTEHKaX

KpbIWKW uenecoo6pa3Ho nNpocBepnuTb
BEHTUNALUMOHHLIE OTBEPCTUA.

Ecnu perynatop npu akcnnyatauuu
BGyneT nexartb Ha CTone, CHU3Y K OCHOBa-
HUIO cnepyeT NPUKIEUTL YeTHIPe Pe3nHOo-
Bble MNoACTaBkW BeiCOTOW 4 mMm. Bup
ycTpoiicTea B cbope nokasaH Ha puc. 4.

NUTEPATYPA

1. Heuaes WU. Perynatop MOLWHOCTH Ha
noneswix TpaHaucTopax. — Pagwo, 2005, Ne 4,
c. 42.

2. Moecym-3ape K. Ctynexuathiii peryna-
Top molHocTH. — Pagwo, 2005, Ne 12, c. 39.

3. Oz0nmH M. 3nexTpoHHbLIA perynatop
moLHocTH. — Paawo, 2006, Ne 4, c. 39, 40.

Pegaxtop —J1. JlomakuH,
rpaghuxa — J1. Nlomakuk, (hoto — asropa

U3roToBneHue nnarbi 683 TpaBneHusa
B. KO3J10B, r. Mypom Bnagumupckosi o61.

nocob U3roTOBNEHWA NeYaTHOM NNaTel

METOOM pe3aHust AaBHO M3BECTEeH
W HaxoouT HEeMano CTOPOHHWKOB, NO-
CKONbKY He TpeByeT KOMNLIOTEPHOIA OCHa-
CTKM W AOMAaLLIHER XMMUYEeCcKoii naboparo-
pun. HyxeH TONbKO NPOCTERLUKMIA pesak,
l(OTOpblﬁ Nerko WaroToBuTb W3 obnomka
HOXOBOYHOIo NoNoTHAa.

1 xouy B pasBuTMe 3atoro cnocoba
npeanoxute bonee coBepLUEHHBLIA UHCT-
PYMEHT W, pasyMeeTcs, UHYIO TEXHUKY pe-
3aHuA. Peseu A U3rOTOBNAKD Ha TOYWNe U3
craporo metduka M3 (wnu M3,5, M4).
YepTex pesua npeacrtaeneH Ha pumc. 1.
Ha HeM TOHKMMMK CMNOWHLIMW JTIMHWAMMK
nokasaHbl KOHTYPb! MeTYMKa o ero obpa-
BOTKM, @ TOHKOI LUTPUXOBOW — HEBUOM-
MOE [HO OCTalolWencsa (BepxHeW no pu-
CYHKY) KaHaBKW.

MNocne o6ToukK pesey Hago BCTaBuTb
B PYKOATKY. ONS Yero nogonaer crapbiid
dnomactep MNM aBTopyYka. XBOCTOBMK
pesua HarpesaioT B nnameHu ras’oBow
nnUTE A0 Temnepatypbl, NpM KOTOPOA
nnasMTCs NnacTmMacca bynyliei pykosar-
KW, W, yoepxueasa naccartuxamu, BCTae-

NS0T B 3apaHee NoAroToBNeHHoe oTeep-
cTue. Pexyliyio KpOMKy 3artaumsaior
W AOBOOAT HA MENKO3EPHUCTOM Haxoauy-
HoW Dymare.

PucyHok HaHocaT Ha donbry 3aro-
TOBKW nnatel NiobeiM cnocobom, MOXHO

Puc. 1

haxe kapaHpawom. MNonsb3osaHue onu-
CaHHbLIM WMHCTPYMEHTOM COBEPLUEHHO
OTAU4YHO OT paboThl TPAAWUMOHHBIM pe-
3akoM W Gonblue HanoMuHaeT npUemMsl
W3roToBUTENH NUHOrpaslwpbl WTKUXe-
nem. KaHaeky B ¢onbre no matepuana
OCHOBBI NNatel NPOPE3aloT [BUXEHWEM
ot cebn, a He Ha cebs, NnoBOpaYMBan py-
KOATKY BNpaso—ENeBs0 BOKPYr Npoaons-
HOM OCu.

Pewaiowwii ¢pakrop B pabote — BeibOp
ONTUMANBHOTO yrna pesaHus a (puc. 2).
Mpu cnuwkom Gonbliom yrme pesey, 3a-
rnybnseTcs B Marepman, HaymwHaeTt Tpebo-
BaTk BCe BONbLIEro yCUNUA U OCTaHaBNu-
BAETCH COBCEM, a MNP CNNLLKOM Manom —
"BbICKaKkuBaeT” U3 matepuana. Mpu onTu-
MaNlbHOM Yyriie — ero onpeaensior onuiT-
HbIM MyTEM — KPOMKA CpesaeT Y3Kylo no-

HanpaBnenue

Puc. 2

nocky ¢onery, cnerka 3axsatbiBas CNo
OCHOBHbI.

Kaxnwiih npopea BoiNONHAETCH OAHUM
NPOX0A0M, @ HEe HECKONBKUMU, KaK 0BbIu-
HbIM pes3akoM, MO3TOMYy [axe npu He-
BONLLIOM HaBbIKE CKOPOCTh BLINONHEHWUS
nnaTkl 04eHb BeicoKa. Ha nnarty paamepa-
mu 100x60 MM 8 Tpady okono nonyyaca.

Pepaxrop — J1. Nomakwn, rpagwmka — J1. Jlomakun

HaneceHue pucyHKa NPOBOAHMKOB NeYaTHOM

nnartbl

C. JIYCTA, r. Baky, Asepbaiigxan

epef TeEM Kak OnyCTUTbL 3aroTOBKY
ne4yaTHoW nnatsl B TPaBWUNbHbIW
pacTeop, Ha HEE TEM UMW MHBLIM CMOCO-
60M HaHOCHAT PUCYHOK Byayuwmx npo-
BOAHWKOB. OBLINHO €ro BLINONHAKT NK-
60 nakom (kpackoii), nmbo nogkpaLleH-
HbLIM pacTBOpOM Kauwdonu B cnuprte
(6eHauHe), nu6o C NOMOLLID NpUHTEPa
(Kcepokca) HaHOCAT YronbHbiA Nopo-
LIOK (TOHEp).
A onpoboean HECKONBKO MHOW cnocob
HaHeceHus PUCYHKa, CTOWKOro K Tpa-

BUNbHOMY pacTteopy. CyTs npegnaraemMo-
ro cnocoba AoBONLHO NPOCTa, OH COCTO-
UT u3 aByx atanoe. CHavana puCyHOK
nnaTel CHUMAKT Ha KCEepOKCe Ha camo-
Knewwwyocs nnedky "Opakan” wnu 641
W HaKNewpBaloT Ha 3aroTOBKY nNNatbl.
Ha BTOpOM 3Tane npopesaloT MAEeHKY
BAONL rpaHvy, NPOBOAHWKOB W yOansaoT
ee HeHyXHbIe y4acTku. lNocne atoro 3aro-
TOBKY NnaTel MOXHO ONyCKaTk B PacTBOP.

06 ocobeHHOCTHAX neyaT¥ Ha MneHKy
XypHan yxe nucan. OctaeTcs Tonbko Ao-

6aBUTb OAWH NpakTU4eckuii coeer. MNnex-
KY NPoAaoT pynoHamu, noatomy nocne
OTPEe3aHusa NUCTa HYXHBIX Pa3MepoB OH
COXpaHAeT KPUBU3HY, U3-3a KOTOPOIA Npw
rneyaTtu Ha KCepoKCe MOryT BO3HWKHYTb
npo6nemsl. YTo6bl Ux U3bexaTb, HYXHO
MPUroTOBNEHHbIIA NUCT NNEHKKM NONOXUTb
HAa POBHYI0 FOPW3OHTANbHYID NOBEpPX-
HOCTb, NPWXaTbk CTEKNOM W BblAepXaTb
HECKONbKO AHelr. PyyHoe pasrnaxveaxue
NPUBOAMUT K OTCNAnBaHMIO NNEHKW OT By-
MaXXHOW NOANOXKMN,

Ons npopesaHus NNeHKW Ha BTOPOM
aTane | UCNonbL3yio O4eHb NPOCToe Npu-
cnocobneHve, cocTonLlee U3 LaHroBo-
ro KkapaHgaiwa co BCTaBNEHHOW B Hero
BMECTO rpudenss CTansHOW WMo U ce-
TeBoro TpaHcgopmartopa. K uaHre npu-
nasH rubkuini NPoOBOOHWK Ce4YeHUeM

' NnJi'olpEI®}NSU0d (Mooduog
ni‘ojpelgjlew uaiers wandy
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Mpuem crarteii: mail@radio.ru
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PAOMO Ne 11,2007 ° " °

2 mm® anuHoit 25...30 cM B TennocToii-
KOW U30NALUUK.

Takoil xe NPOBOAHWK NPUNauWBaloT K
¢onbre 3aroTOBKW NNathl, AN Yero y Hee
npenycMaTpuBaloT NPUNYcK LUMPUHOR
6...10 MM c opHOM M3 cTOpOH. MpunasTe
3TOT NPOBOAHWK NyYlle [0 HaKnenku
nneHkn, 4Tobbl HE pacnnasuTb ee npu
namke.

MpoBOAHWKKM NOOKNIOHAIOT K BbIBOAAM
BTOPW4HOI 0OMOTKM ceTeBoro TpaHcdop-
Maropa, pacCYMTaHHOW Ha HanpsXeHwe
1...2 B. MowHocCTs TpaHcdopmaTopa —
20...50 Bt. A ucnone3osan yHupUUMpoBaH-
Hblid Tpancdopmatop TH30-127/220-50.
MoxHo ucnons3oeaTth nboH apyroi ce-
TEBOW TpaHcdhopmaTop noaxoaswein
MOLLHOCTH, HAMOTaB HYXHYID OOMOTKY
6e3 ero pasbopku npoeoaom N3B-2 au-
ameTpom 1,32 unu 1,4 MM. HY1Ucno BUTKOB
06bi4HO He npeBbiwaeT 15. K aToii xe 06-
MOTKE napannensHo NoAKMYaT HU3KO-
BOMBTHYI0 ManoOMOLLHYIO Namny Hakanu-

BaHusA (UNW ceBeToauOn Yepe3 OWOAHbLIA
BHINpAMUTENL). Jlamna Gyger cnyxuTb
WHOMKATOPOM.

Ha TpaHcdopmatop noaaloT cetesoe
HanpsxeHwe — namna Bknw4aerca. Ur-
NOW NPOKansIBaOT NNEHKY A0 Gonbrv —
namna racHer, a B TO4Ke Npokona ebige-
NAETCA DXOYNEBO TENNO, ONNABNAOLEE
nnexky. CUNbHO HaXUMaTb Ha UIMY He Ha-
[0 — 4eM MeHbLUE yCUune, TeM CHbHEE
HarpeBaHue B 30HEe KOHTaKTa.

Wrny BeayT BOONL KOHTYpA NPOBOLOHW-
ka. Ecnu Ha nnate MHOro ONMHHBIX NMpA-
MbIX NPOBOAHWKOB, YAO6HO NONb30RaTh-
cA NuHelkoi (He nnactmaccosoi). MNo-
neaHbiMu ByayT pasHoie WwabnoHsl B BUAe
OTBEPCTUIA ¥ Opyrux duryp.

HeHyxHble y4acTkn NNeHKu ynansior,
noauenue kpai o6bi4HOW Wrnoi wnu
ckanebnenem. [pu atoM HeobBxogumo
cneguTb 3a TeMm, 4Tobbl Ha OYULLEHHBIX
yyacTkax ¢onkrn He 0CTaranock Cnenos
Knes oT nneHku. Mx yaansioT nonockoi

TOW Xe NNEeHKW, NPUXUMaa NUNKOW CTo-
POHOI K OCTaTKkaMm KNes U OCTOPOXHO
npunogHumas.

Tenepb 3aroToBKa rotoea K Tpasne-
HWIO. Jlydwe BCero nonb3oBaThCs pac-
TBOPOM XNOPHOrO Xene3a unu B kpaliHem
cny4ae mepHoro kynopoca v conu. lNo-
cne TpaBneHWs OCTAaTKW MNEeHKW CMbiBa-
10T BaTHbIM WNW MaTep4YaTeiM TAMNOHOM,
CMOYEHHBIM B aLeTOHe.

B 3aknioyeHne — HECKONbKO C/OB
0 NOAroTOBKE 3aroTOBKW nNnatel. Ecnu Ha
cdonere HeT uapanuH U CMNBHOr0 OKWUC-
NeHWn, AOCTAaTO4HO TONLKO YOanuTe 3a-
yCeHUbl 1 06e3XMpPUTL NOBEPXHOCTL aue-
TOHOM. 3auyviuiaTb ee HaxgaqHonh Byma-
rol He HYXHO, Tak Kak uaparnuHel cno-
coGCTBYIOT NonagaHuio TpaesaLlero pac-
TBOpa Nog NneHky. TemHble y4acTku Ha
NOBEpPXHOCTU (PONLIrK aare3vn K nneHke
He yxyawaioT.

Penaktop — J1. NlomakuH

CurHanusartop He[JoCTaTO4YHOM

oCcBeLleHHOCTM
A. OBHOBUXHUH, r. MUpkyTck

U3BecTHO, 4TO paboTa 3a APKO CBETALNMCS MOHUTOPOM KOMIBIO-
Tepa B NO/IHOH TeMHOTe NPUBOANT K NepeHanpsxXeHnio U nokpacHe-
HWIO rNas, NoBLILLIEHNIO BHYTPUTNIa3HOro AaBNeHNs v gaxe K obujemy
nepeyromnenuio. Heobxogumo, 41obbl ypoBeHb OCBELWEeHHOCTH
paboyero mecrta 6bin1 CONOCTAaBUM C SIPKOCTLIO 3KPaHa MOHWUTOPA.
NMpeanaraemsidi curHann3arop NpeaHasHavYeH Ansa OCHalleHns nep-
COHaNIbHOro KoMmneloTepa nioGoro TUNa, OH CAEANT 3a FAPKOCTBLIO
¢doHoBOro ocseuwjennss paboyero Mecra nonb3oBatesns v npegy-

npexagaer o ee HegoOCTaroO4YHOCTH.

pepnaraemblii CUrHann3aTop HaunHa-

eT pabotatek 4epes 128 ¢ nocne Bko-
YeHWsa NMUTaHWA KOoMMNboTEepa. Takan 2a-
[OepXxa AocTartoyHa AN\ 3arpyskv onepa-
LIMOHHOW CWUCTEMbI, BO BpEMsi KOTOPOiA
APKOCTb CBEYEHUst 3KpaHa HeOAHOKPATHO K
3Ha4MTENBLHO M3MmeHsetca. lNMocne aToro,
eCcnu BHELWHAA OCBELEeHHOCTE HeOoCTaToYy-
Ha, CWUrHanW3aTop BKMIOYUT MUraoLMiA
ceetoauop,. MNpu goCTaToOuHOI OCBELLEHHO-
CTW OH 3TOrO He caenaeT unu HemeaoneHHo
BLIKJIOYUT CBETOOMOA, BKIIOHEHHLIA paHee.

Y1066l He pasgpaxatb "ynpsamoro”
NnonsL30BaTens, BPeEMA MWraHus CBeTOo-
[MOAa OrpaHUyYeHO OECATHIO CeKyHAaMM.
O6MaHyTb CUrHanNM3aTop BKMIOYEHWEM
fAIPKOro CBeTa W NoCneaywuuM ero Bbi-
KnioyeHueM He yaactes. KpacHblii murato-
wuid ceeTopmop, 6yneT BKNKOYEH Ha yka-
3aHHOE BPEMSA MNP KaXO0M YMEHbLLUEHWUW
OCBELUEHHOCTHM HUXe 380aHHOr0 YPOBHS.

Cxema curHanuaaTtopa usobpaxeHa Ha
puc. 1. K Bunke X1 nogrkno4aoT ogHy m3
MMEIOLLMXCA B KOMMBIOTEPE YETHIPEXKOH-

TaKTHLIX PO3ETOK ANA NWTaHWs OMCKOBO-
noB. ECnu KOHTakTbl BbIKO4aTens SA1
3aMKHYTHI, TO NPY BKIKOYEHWUN KOMMNBIOTEPa
HanpsxeHwe 5 B nocTtynaet Ha curHanuaa-
Top. KonpeHcatop C1 HaYMHaEeT 3apsixaTb-
ca yepes pesuctop R2. B Havane 3apsapku
nageHne HanpsbkeHus Ha peauctope R2
BNU3KO K HAMPAXEHWI0 NUTaHWs, 4TO CO-
OTBETCTBYET BbICOKOMY NOrM4eCcKoMy ypoB-
HIO W YCTaHaBnuBaeT B WMCXOOHOE COo-
CTOAIHME CYeTYMKM MUuKpocxemsl DD1 u
(yvepes awop VD1) Tpurrep DD3.1.
TpanaucTop VT2 B 3TOM COCTORHUM 3aKPLIT,
MuraioLumin ceetopmon HL2 He pabotaer.

BCTpoOeHHbIl B MUralowwii CBeToauoa,
HL1 reHepatop cnyxuT TakToBbiM. Ero
UMMyNeCHLI, Cnenyowme ¢ Nepnogom okKo-
no 1c, eoigensiiotcs Ha peauctope RS.
XoTs npoTexaiMii Yepes CBeToavon, TOK
B fAaHHOM Cflydae O4eHb Man U BCMbILLKK
noYyT¥ HE3aMETHLI, aMnNNnuTyaa UMNYNeLCOB
nocratoyHa oA paboTsl cuetinka DD1.1.
Bbixop 8 3TOro cyeT4MKa COeMHeH C BXO-
pom CP cuetymka DD1.2, BmecTe oHu
06pasyioT BOCbMUPA3PAOHLIA OBOWYHBIN
cueTymk. Hepes 128 TakTOBLIX MMNYNECOB
(npubnuantensHo 128 c) Ha Boixope 8
cyetymka DD1.2 M coepHEHHOM C HUM
ero Bxoae CN 6yaeT ycTaHOBNEH BbICOKMIA
NOrM4YECKWA YpPOBEHb, 4TO OCTAHOBWT
hancHeWnwWn c4yet v paspewut paboTty
cobCcTBEHHO cUrHanuaarTopa.
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DD1 K561ME10, DD2 K561/1A7, DD3 K561TM2



HapacTalowwii nepenapn ypoBHA Ha
Bbixoge 8 cuetumka DD1.2, noctynue Ha
exon C tpurrepa DD3.1, yctaHoBWT ero B
COCTOfIHWE, COOTBETCTBYIOLLEE NOrU4eCcKo-
My YpOBHIO Ha Bxoae D. Ecnu pukcupyeman
doToTpasaucTopom VT1 OCBEWEHHOCTb
HepocTaTo4Ha, 34ech OyneT BHICOKMIA Ypo-
BEHb, TAKOW Xe MOABUTCH Ha BbIXOOE TPWr-
repa W Ha 3aTBope NoNeBoro TpaHaucTopa
VT2. BKIOYEHHBI B UENb CTOKa 3TOrO
TpaHaucTopa ceetoguMon HL2 HadHer
murate. Npy pocTatoyHOW OCBELEeHHOCTH
YpOBeHb Ha Bxope D Tpurrepa HU3kuiA, cne-
[oBaTensHo, CBETOANOLA BKMIOYEH He ByaeT.

C ycTaHoBKOI Ha Bbixoge
TpyUrrepa BbLICOKOTO YPOBHS

OOMXaloLWeecs 00 BKNOYEHUs OCBelle-
Hus, HO He Bonee 10 c.

Ob6paTuTe BHUMaHWe, Noka He ucTekna
HavyanbHas 3aaepxKa U YPOBEHb Ha BbIXO-
ne cuerymka DD1.2 HU3KMIA, HUKakue
W3MeHeHUs cocToaHusA Tpurrepa DD3.1,
6naropnapa anemexty DD2.2, He moryT
OTKPBITE TRaH3McTOp VT2 1 BKMKYMTE CBe-
Topmon HLZ.

WaobpaxeHHas Ha puc. 2 nedartHas
nnara CUrHanua3aropa OaHOCTOPOHHAR U3
¢donNbrupoBaHHOro  CTEKNOTEKCTONUTa
TonuuHor 2 mm. OHa paccuuTaHa Ha
yCTaHoBKy peauctopos OMNT, oKCUOHbIX

KHHMYHQ* *K SA1

BCTABUB B HUX MUKPOCXEMEI B MOCNEOHION
ovepenb. Mukpocxemy 140¥Y012 B kpyr-
NIOM METaNNoCTEKNAHHOM KOpMyce Nerko
YCTAHOBUTL B NaHenb OJsl MUKPOCXEM B
kopnyce DIP, ecnu ykopoTuts U 0ThOpMOo-
BaTb ee BbiBOMLI. [INA Nonesoro TpaHau-
CTOpa TakXe xenatensHa nasens. Ee ner-
KO U3roTOBWTE CAMOCTOSTENBHO, O0TPE3as
¢parMeHT ¢ Tpemsa rHespamu oT naHenu
LNA MUKDOCXEM.

Mpu HanNU4KUKU NIDKCMeTpa (Hanpumep,
10-16) noporoBbii YpoBeHb OCBELLEHHO-
CTW PEKOMEHAYeTCs YCTAHOBUTE MO
aTtoMmy npubopy. CornacHo pencTeylo-

LWUM HOPMam OH He [ONXeH
6biTe MeHee 5...10 nk. Mopor

Ha4yHeT 3apskaTbCa KoHOeHca- |
Top C6. MNpubnuautensHo 4e-
pe3 10 c (0,7R9-C6) Hanpsxe-
HWE Ha COeAMHEHHOM C 3TUM
KOHOEHCATOPOM 4epes3 amop,
VD3 exone R Tpurrepa oocTur-
HEeT 3Ha4YeHun, BOCNpPUHWUMaEe-
MOro MUKPOCXEMON KaK BbICO-
KWW YPOBEHb. 3TUM TpUrrep
GyneT BO3BpalleH B MCXOOHOEe
coctosiHve, ceetoguogn HL2 &
BoikNno4eH. lMocne 6GbicTpoii
paspspoxm koHpeHcatopa C6
yepes gwop VD4 opHoBubpa-
Top Ha Tpurrepe DD3.1 roTos k
HOPMUPOBAHWIO CNEenyLEero
OEeCATUCeKYHOHOro MMnNynLCca.
ConpoTuBNeHWe y4acTka
konnektop—amutTep ¢oTto-
TpaHauctopa VT1 TeM MeHb-
e, YeM fApYe OH OCBELUEH.

5
T

perynupyioT nonbopkon peau-
ctopa R1, HOMWHan koToporo
moxeT pocturate 10 MOmM, a
R4 TaKKe U3MEHEHUEM COOTHOLLe-
HUA HoMuHanoB R3 u R4. 3n

i I LBa peanctopa MOXHO BpEMEH-
DD* DA1 HO 3aMEHWTb MNEePeMEeHHbIM Ha
Qalcaine 5. .8 470 xkOM, COBAMHWB Ero [BMXOK
- ¢ BoiBoaom 2 OY. Mo okoH4YaHuun
°‘|C2|'° éovnz °'”'°C3 €3 | perynuposku uamepsioT conpo-
R8| |°o1 140 TUBNEHUE Mexny ABWKKOM U
P g - KaxOblM W3 KpaiHWX BbIBOOOB
o DD2 o nepeMeHHoro pesvcropa 1 3a-
L aeon 8w Men—gno‘r ero [BYMS NOCTORHHbI-

a My BANXAALLINX HOMUHANOB.
Ro{_Jo R;‘“-n 80 Hy>XHOIH NpOoMXUTENEHOCTH
VD4oite VT2 | muranus ceetopuopa HL2 mox-

HO pobuteca nopbopkol peawu-
cTtopa R9. HApkocTe BCMbIWEK
33BUCUT OT HOMUHANAa pPesucTo-
pa R10. MNpu ceetoguone yka-

Homuuan peauctopa R1 Boi- |

41 |

6pax Takum, 4ToObl Npy ocBe- !
LLEHHOCTW, NPUHATOR 3a M-  Pue. 2
HUMYM, Q[OCTaToYHbIA Ans

paboTekl 32 KOMNLIOTEPOM, HanpsxeHwe B
TOMKE COEAMHEHWs 3TOro peauctopa ¢
¢GOTOTPAH3UCTOPOM U HEWHBEPTUPYIO-
wium Bxogom OY DA1 6wino paBHO Hanps-
XEHUKD Ha WHBepTupylowem Bxoge OV,
3ajaHHOM peavncTopamu R3 n R4,

QY pabotaer Oea oOpaTHOW CBA3K B
pexuMe komnaparopa HanpskeHus. Mpu
OCBELWEeHHOCTU, MNPEeBLILAIOWER MUHU-
ManeHyl, HanpsXeHue Ha HewHBEepTU-
pytowem exoae Gonblue, Yem Ha UHBEPTU-
pyowem, a Ha ebixoge OY oHo 6nm3ko K
HaNPSXEHWIO NUTaHUA (BLICOKWIA noruye-
CKWiA ypoBeHb). Koroa oceeleHHoCTb
HepocTaToyHa, cuTyauma obpatHaa —
HanpsxeHwe Ha Buixopge OY 6nm3ko k
HYNeBoMY (HU3KWIA NOrMYECKUA YPOBEHD).
Ha exop D tpurrepa DD3.1 BuixogHon cur-
Han OY nocTynaet yepes NOru4eckuii
uHBEpTOp — anemeHT DD2.1.

Mpy BKMIOYEHUM OCBELUEHWA MPOUCXO-
AWT HapacTawluid nepenag YpoBHA Ha
soixoge OY CdopmupoBaHHbIM B 3TOT
MOMeHT anddepeHUMpYIoWen  Lensio
C4R8 kopOTKMiA NONOXUTENBHBIA MMNYNLC
noctynaet 4epe3 amon VD2 Ha exon R Tpur-
repa DD3.1 u HeMeaneHHo ycTaHaBNMBaeT
TPUITep B COCTOSIHUE C HU3KMM YPOBHEM Ha
Bbixoae, aaxe ecnv 10 ¢ nocne yctaHOBKU
Tam BLICOKOrO YPOBHA LUE HE MPOLLIN.

BuiknioyeHne oceelleHnn NpuBoavT K
cnagaiolemy nepenany ypoBHs Ha BbiXO-
ne OY v kK HapacTaLLeMy Ha Beixoge ane-
menTa DD2.1. ChopmupoBaHHblil pudde-
peHuupyoweit uensto CS5R7 umMmnynsc
YyCTaHaBNUBaeT TPUIrep B COCTOSHWE C
BLICOKMM YPOBHEM Ha Bbixoge. Hauu-
HaeTcA muraHwe ceetoauwopa HL2, npo-

konpeHcaTopos K50-35 unu sapybexHoro
NPOV3BOACTBA, KEPAMMYECKMX KOHOEeHCa-
Topoe KM. Buikniosatens SA1 — MTS-102
WU NOA0BHLINA.

BmecTto gmopos KA5226 nopoiipoyt
nobule ua cepuin KAS03, KA510, KO521,
KA522, a BMecto MWUKpOCxeM cepuun
K561 — ux umnopTtHble aHanoru. MoxHo
MPUMEHUTL U MUKPOCXEeMbl cepun 564,
HO noTpebyeTcs nepepaboTka neyaTHon
nnarei.

®dototpaHauctop 2420620, — us
peMoHTHOro komnnekta k 3BM cepuun
EC. lNpw HEKOTOPOM YMEHbLLEHUW YYBCT-
BUTENBHOCTWM CUrHanuaaTopa ero 3a-
meHuT doTopeauctop PCO-1. B kave-
CTBE nonesoro TpaHauctopa VT2 nonoii-
net nwboi na cepuid KN501—KMNsos5 wn
naxe wmowHbid IRF840, Ho cnepyet
YyHeCcTb pasnuyms B PacrnonoXeHum BLIBO-
AOB 3TWX Tpau3ucTopoB. Ha wmecte
mukpocxembl KP140Y01208 6e3 nameHe-
HWIA B Me4aTHOW nnate cMmoryT pabotatb
Oy Ki140yai2, 140¥412 w KP140YO8.
Mpu ucnonb3oBaHuK nocnegHen pesu-
ctop R6 He noTpebyeTtcs.

Murawowmit ceetogvon HL1 pnonyctu-
MO NPUMEHUTL NoBoro TMNa v LBeTa cee-
yeHwss, a HL2 — xenatensHo KpacHbil
NOBLILLUEHHOW APKOCTHW.

[Be npoBoNOYHLIE NEPEMBINKU HEOBXO-
OMMO YCTaHOBWTbL Ha nnare Ao MOHTaxa
netaneir. Ta, yto obGo3HayveHa Ha puc. 2
YTONWEHHOW NWHWer, aomkHa OblTe W3
npoeoga puameTpom He mexee 0,7 mm.
Y1066l yBepeub MUKPOCXEMBE OT NOBPEeX-
OEHWA Npu naiike, OAA HUX XenaTensHo
npeaycMoTpeTb CneuuansHele naHenwm,

O6w, * K katopy HLz*

3aHHOrO Ha CXeme Tuna aToT pe-
3UCTOP [OMNYCKaeTcH 3aMEeHWUTb
nepemMbIYKon.

Ecnu 3arpyska komnbloTepa
npogonxaetcs meHee 128 c, 3apepxky
Hayana paboTel curHanuaaTopa MOXHO
yMEHbLWWTE 00 64 w pmaxe po 32c,
WUCMNONb30BaB BMECTO Bbixoaa 8 cuetymka
DD1.2 ero Beixoasl 4 unu 2.

Yro6bl He noBpeauTe GNOK NUTaHUA
KOMMbIOTEPA, NMepBoe BKIOYEHWE CUrHa-
nM3aTopa v ero NPoBepKY peKoMeHayeTca
NPOV3BOAMTE, NOAaB Ha paskeMm X1 Ha-
npaxeHve 5 B He oT atoro Gnoka, a oT
APYroro MCTOYHWKA, 3aLLUMLLIEHHOrO OT 3a-
MbIKaHWIA,

Mnaty curHanusaTopa NOMELLaT B
[EeKopaTUBHLIA KOpNyc C okHamu ons ¢o-
TOTpaHaucTopa VT1 U Muraiowero ceerto-
avopa HL2. [ing UCKMOYeHWs B3auUMHOrO
BNUSIHWA STUX SNEMEHTOB Ha HUX HAAEBaOT
KOPOTKME OTPEe3KK 4ePHOIA NNacTMacCoBO
TpyBku. CurHanusarTop yctaHaBnMBaloT Ha
MOHWUTOPE KOMMbIOTEPA WK PAAOM C HUM
Tak, 4Tobbl MpAMOEe ManyyeHue akpaHa
MOHWUTOpPA He Nonaaano Ha CBETOYYBCTBU-
TENBHYIO NOBEPXHOCTL (hOTOTPaH3uCTOPa.

MNoaobHbI cUrHanMaaTop MOXHO Mpu-
MEHUTL BE3fe, rme HeobxoaMMo CnepvTb
32 APKOCTLIO CBETa M coobuiatk 0 ee uame-
HEHWW HE TONBbKO MUraHWEM CBETOOMOAA,
HO W pgpyrumm cnocobamu. Hanpumep,
ytobel cpenate paboTy curHanuaatopa
BOCNPUHUMAEMOIA Ha CNYX, BMECTO MUralo-
wiero ceeTogmona HL2 cnenyeT ycTaHOBUTL
3BYKOM3NYyYaTeNb CO BCTPOEHHBIM reHepa-
TopoM. 310 MoxeT Beite TR-1203y (3 B,
20 MA) unu TR-1205y (5 B, 20 mA). [ina
yBENUYEeHUA rPOMKOCTU 3ByKa Pe3aucTop
R10 gonyckaeTtcsa 3aMeHUTb NEPEMBIHKON.

Penaktop — A. Jonruid, rpaguka — A. Jonruid
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NPUKJIAQHAS ANEKTPOHMKA  QPAAMO®

Ten. 608-28-38

Mpuem craTei: mail@radio.ru
Bonpocel: consult@radio.ru

PAOMO Ne 11, 2007

O NEeKTPOHHbIN

KaMepPTOH-METPOHOM

B. KOJIECHUYEHKO, r. CycymaH MaragaHckou o6.

fMpegnaraemoe ycTpoWCTBO NPUroguTCcA Kak HaYMHAaIOLWMM My3bl-
kaHTam-niobuTenam, Tak n npogdeccmoHanam — BCEM, KTO Urpaer Ha
wecTUCTPYHHO!W ruTape. KaMmepToH NOMOXeT HaCTPOUThL ee COOTBEeT-
cTBeHHO pagy Hot. Ecnu Bbl npwo6GperaeTe rutapy B MarasmHe, OH
noMoxer Bbi6paTe akzemnnsp c¢ 6onee Ka4eCcTBEHHO CHAENaHHBIM

rpugom.

l\'amepron BblpabareiBaeT U BOCNPO-
W3BOOWUT 4Hepes OMHaAMWUYECKYylo ro-
NIOBKY CUrHans! paaa 4acToT (HoT), KOTo-
peie NpegHasHaYeHol OAA HACTPOWKK
MepBLIX NATU CTPYH, U ABE OONONHUTENb-
HbIE HOTBbI A1 NPOBEPKK TOYHOCTK yCTa-
HOBKU Ha rpude nopoxkos. HoTel U coo-
TBETCTBYIOLIME UM YACTOTHI NPUBELEHbI
B Tabn. 1 (HynesBoit nan — oOTKpbITas
CTpyHa).

MeTpoHOM UCnonL3YIoT Npu o6y4yeHun
Wrpe Ha My3biKanbHbiX MHCTPYMEHTax gns
3aJaHuA TeMNa WCMONHEeHWA Npouasene-
Hus. [ing ero peanuaaumm 3a ocHoBy 6bina
B3ATa Maes m3 nybnukaumm 3aiuesa A.

"MeTpoHoMm MysbikaHTa" ("Paguo”, 1990,
Ne 6, c. 64, 65). MeTpoHom obecnedusaeT
TakToBble pasmepsl 2/4, 3/4, 4/4, 5/4 ¢
cUnbHBIMKU U cnabbiMu oonaMu TakTa M

Tabnwua 1

Hota k- :r'“: "% | Crpywa | Nan
“NA" Nnepeoii oKTaBk! 440 ] 5
“MU" nepeoit oKkTaBb! 329,63 1 0
“PE" nepBoii OKTassl 293,66 2 3
“CH" Manoi oxkTaBbl 246 94 2 0
“COJb" Manoi oxkTaBs 196 3 0
“PE" manoi oKkTaBbl 146,83 4 0
“NA" cyBKOHTpOKTaBb! 110 5 0

MOXeT 3agasate Temn 140, 120, 100, 80,
60 v 40 ynapoB B MUHYTY.

CxeMa kamepToHa-MeTpoHOMa noka-
3aHa Ha puec. 1. OcHoBa ycTpoicTBa —
MmukpokoHTponnep PIC16F84, paboraio-
WK Mo nNporpaMme, Kokl KOTOPOW Npw-
BeneHbl B Tabn. 2. [lnsa BeiBoga uHbop-
MauuK Ha CBETOAMOAHLIA WMHAMKATOP
HL1—HL16 npumeHeHsl peructpsl DD2—
DDS. YnpasneHwe pexumamu paboTbl
ocyuiecTenseTca kHonkamn SB1—SB3.
Ha TpaHaucTopax VT1, VT2 cobpaH mMuk-
PO OHHBIA YCUNUTENBL, HA MMKPOCXEeMe
DA1 — ¥34, peauctop R7 cnyxwuT ans pe-
rynMpoBKM rpomkocTu. B ycTpoiicTee
peannaoBaHbl pexumbl paboTel: "Kamep-
ToH", "MeTpoHoM”, "OTHOCUTENLHOE W3-
MEpEeHWe 4acToThl".

Ans  wHaMkauun pexuma paboTel
yCTpoiCTBa Wcnonb3oeaHsl 16 ceetoam-
0Ql0B, KOTOpLIE BMECTE C KHonkamu SB1—
SB3 o06pasywT naHens ynpasneHus.
Cxema pasmelleHns aTUX 3NeMEeHTOR Ha
nepenHen naHenu ycTpoicTea nokasaHa
Ha puc. 2. [lBa BepxHUX cBeToAWOAA
3ENeHOoro UBeTa CBEYEeHWA WHOMLMPYIOT
pexum paboTbl ycTpoiictea — “"Met-
poHoM” unu "KamepTtoH”. Jleeas rpynna
W3 CeMW CBEeTOOMOAO0B KPacHOro userta
CBEYEeHUR UCnonbL3yeTcs B 0DoOuX pexu-
max. B "MeTtpoHome” oHa wHouuupyeTt
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Puc. 2

TaxkToBbI pasmep, B "KamepToHe™ — 3BYy-
Yallylo HOTYy B COOTBETCTBMM C Tabn. 1.
MpaBas rpynna cooepXuT LecTk CBETO-
[WOO0B KPacHoro UgeTa CBeYeHua U 0AuH
3eneHoro, KOTOpbIii pacnonoxeH B ee
ueHtpe. KHonka "Temn/MamepeHwe” uc-
nons3yetcs B 060ux pexumax paboTsl.
Mocne nopayv NUTAIOWEro Hanpsxe-
HWA ANA TeCTUPOBaHWA WCMPaBHOCTWU
MWKPOKOHTpONnepa, permcTpoB U CBETO-
AVMOA0B peanvs3oBaH pexum "Geryliero
orHs”. MNocne Toro Kak nocnenosartenbHo
no BCEM CBeToAMOAamM ABaxnbl "npobe-
XWUT OrOHB", YCTPOWCTBO NMEepexoauT B UC-
XOOHbIA pexum — ceeTtopuogbl HL1—
HL16 He CBETAT WM MWKPOKOHTpONnep
HaxoaMTCA B "cnsilem” pexume. Haxatve
Ha kHonky SB2 "BHuM3" BLIBOOMT MUWKPO-
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:100510004€24861F8E2A861E39236E2A9120861F18
:100520008F249120061F922A9120FB8309000402084
+100530008601051604309700383098007620051293
:1005400004309700383098007620081C992A061F32
+100550006E2A86 1FAE2AB61E52238E2A9120861F5F
:10056000AF249120061FB22A9120FD309000402032
:10057000880105160C309700FD309800762005128F
:100580000C309700FD3098007620081CB92A061F0E
1100590008E24861FCE2AB61E6B23AE2A9120861FAG
:1005A000CF249120061FD22A9120FE309000402081
:100580008801051610309700A03098007620051298
:1005c00010309700AD3098007620081C092A061FFA
:10050000AE2AB61FCE2AB61EE423CE2A9120861E0F
:1005E000EF24880108168R1CF32A8B108B17000044
+1005F0000530970048309800762000000530970050
:10060000483098007620A0230B1CF1249C2B912067
+10061000861E08268B010816881C0C2RBB1088173B
:10062000000006309700E330980076200000063086
:100630009700£3309800762040230B1C0A2BIC2BFC
:100640009120861E212888010816881C25268810CA
:10065000881700000730970070309800762000004F
:1006600007309700703098007620A023081C2328A9
:100670009C289120861E3A2B8B010816881C3E2B3C
:100680008810881700000830970088309800762078
:10069000000008309700883098007620A0230B1CEB
:1006A0003C289C289120861E532B8B010B16881CF5
;1006800057 26861088170000043097003830980047
:11006C0007620000004309700383098007620402367
:10060000081C55269C289120861E6C2B8B01081613
:1006£000881C70268810881700000C309700FD3088
:1006F0009800762000000C309700FD30980076209€
:100700004023081C6E289C2B9120861E85288B010E
:100710000816881C89288810881700001030970049
+10072000A03098007620000010309700AD30980072
:1007300076204023081C872B7F30910050200800CF
:10074000990AFF 3019060310A028F F309A0A1A06DA
:0607500003104028080080

:00000001FF

kHonky SB3 "Temn/

Puc. 3

NamepeHve” uwmk-
NMYECKW Nepexnio-
4aT TeMn MEeTpo-
Homa ot 140 po
40 ynapoB B MWHY-
Ty. MHOrokpatHeIM
HaXaTuem Ha KHon-
ky SB1 "Beepx”
NepexoanT K TakTo-
BOMY pasmepy meT-
poHoma 1/4 w 3a-
TeMm — B "cnawmii”
pexum MUWKPO-
KOHTpOnnepa.

B vcxooHoM co-
CTOAHUM HaXaTUEM
Ha kHonky SB1
"Beepx" nepeknio-
4alT YCTPOWCTBO B
pexum "Kamep-
ToH". 3aropaeTtcs
ceetoguopn HLY ze-
NeHoro userta cee-
YeHWs U CBETOAWOL
HL2 "NH91" kpacHo-
ro UBeTa CBE4EHUA.
CwrHan c sbixoga
MUKPOKOHTpONnNe-
pa DD1 (ewiBOA 3)
yepes perynatop
rPOMKOCTU MOCTY-

= ™
— 1

'% :
e

g

¢

koHTponnep DD1 B paBouunit pexum u
BKKOYaeTcs pexum "MeTpoHoM” € TakTo-
BbiM pazmepoMm 1/4, 0 4em cuUrHanusu-
pYIOT COOTBETCTBYIOLUME CBETOOMOAL —
HL1 3eneHoro usera ceeyeHus M HL2
KpacHOro LBeTa CBe4YeHus.

Haxartue Ha kHonky SB2 "BHua" nepe-
KNIO4aeT METPOHOM CHavYana Ha TakTo-
Bblii paamep 2/4 n panee 0o TakTOBOro
pa3smepa 5/4, nocne 4ero ara KHomka Ha
HaxaTue He pearwpyet. Haxatuem Ha

nuT Ha Bxopn Y34, a
C ero BbiX0Oa — Ha AWHAMWYECKY ro-
noeky BA1, 3By4ywT cCurHan, cooTBeT-
CTBYIOWMIA aToi HOTe (Tabn. 1). Haxw-
Mas Ha KHonky SB2 "BHK3", MEHRAIOT HOTY
no "JIA" Gonblioil OKTaebl, panee aTta
KHOMKa Ha HaxaTWe He pearupyer.
lMocnenoBatensHOE HaxaTue Ha KHOMKY
SB1 "Beepx" nepeseper yCTPOWCTBO B
WCXOQHOE COCTOSIHWE.

CTpyHy HacTpausaloT Ha Cnyx Mo Hyne-
BbiM OUMEeHWSM AnA Kaxnoi BuIOpaHHOW
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HOTBI — CAEnaTh 3TO MOXHO AOCTATO4HO
TOYHO. [insA Tex, KTO He yBepeH B CBOeM
cnyxe, B YCTPOWCTBE peani3oBaH pexum
"OTHOCUTENLHOE W3MEepeHWe 4acToThl™.
Y10o06bI NEPENTU B 3TOT PEXWUM, CNEeayeT B
pexvme "KamepToH" HaxaTb Ha KHOMKY
SB3, 3ByKOBOI CUrHan npy 3TOM BbIKMO-
yutcR. B atoMm pexume npoucxoouT
CpaBHEHWE TOHa 3By4allei CTPpyHbl M
YCTAHOBNEHHOW B pexume "KamepTon”
HOTBI. YCTPOWACTBO NpUBAMXAIOT K ruTta-
pe, 3ByK CTPYHbLI NnpeobpasyeTcs MUKpO-
(OHOM B 3NEKTPUYECKMIA CUrHan, KoTo-
PBIA YCUNWMBAETCA MUKPOMOHHBIM YCUU-
Tenem Ha TpaHauctopax VT1, VT2 wu
nocTtynaeT Ha Bxo4 MWUKPOKOHTpoOnnepa
DD1 (BuiBog 6). Ceetoguoasl HL10—
HL16 wMHOMUWMPYOT OTHOCUTENBHOE
OTKNOHEHWE TOHA 3ByYallei CTPyHbl OT
YCTaHOBNEHHOW HOTHL. MNpu ux coenane-
HUM B CEpPEeOUHE NPaBoi NUMHERKU CBEeTo-
avopos 3aropaetcs ceetogmon HL13
3eNneHoro uBeTa CBEYeHWA — CTpyHa
HacTpoeHa TO4HO.

B ycTpo#cTBE NPUMEHEHbLI OKCUAHbLIE
KoHaeHcaTopbl K50-35 unu umnopTHbIe,
koHAeHcaTtopel C2, C4 — KT-1, KA4-1,
K10-17, octanbHbie — K10-17, nocto-

: fiHHbIE pe3ucTopsl — MNT, C2-33,

nepemeHHuiidi — ClM4-1, CNO. Tpax-

' aucTopel KT3156 3ameHumsl Ha KT315 ¢

nobbiM BYKBEHHBIM MHAEKCOM, MOXHO
npumeHuTs ceBetoauonbl KUMNO216-K,
KMNA21B-K — kpacHoro useTta cee4e-
Hua u KMNO216-N, KKWNA21B-/1 — aene-
HOro LBeTa ceeveHus. Keapuessiii peso-
Hatop — K1, PK169 wnu aHanoruuHblii
MMMNOPTHBIA, MOXHO NPUMEHWUTL PE30Ha-
Top ZTT/MG Cc Tpems BbiBOOAMW W CO
BCTPOEHHbIMW KOHOEHcaTopamu, B 3TOM

' cnyyae koHpaeHcatops C2 u C4 He ycTa-

HaBNUMBAIOT, @ CpeaHWiA BLIBOL, pe3oHaTo-
pa coenuHslOT ¢ 06WMM NPOBOAOM.
OnexTpeTHoid  MukpodoH BM1 —
CZN-15E, WM-62A, MK3-332, puHamu-
yeckan ronoska BA1 — nio6as manoraba-
puTHas MoLWHOCTLIO Ao 1 BT u conpoTtue-
neHweMm katywku 8 Om, KHONKM —
MKH-150, Beikniovatens — nioboi Mano-
rabapuTHbiiA. [ns NMTaHKa UCNonL3oBaHa
6arapes c Hanpsxevvem 4,5B — Tpu
ransBaHW4eCcKux aNemMeHTa TMnopa3smepa
AA vnun AAA,

BonelMHCTBO AeTanei pasMelleHo Ha
MakeTHOI NeYyaTHoli NnaTte ¢ UCNonL3oea-
HWEM NPOBOOHOr0 MOHTaxa. BHewHwuid
B cobpaHHOro ycTpoicTea NokasaH Ha
puc. 3

HanaxweaHue ceoauTCcs Kk nopbdopy
pesuctopa R2. MukpodoH npubnuxaioTt
K WCTOYHWMKY TOHANbHOrO aKyCTUHECKOro
cursana w pesuctopom R2 nobusaiorca
CUMMETPUYHOIO OrpaHuYeHusa CurHana
Ha konnekTope TpaHauctopa VT2. Ecnu
npyu HaxaTuu Ha kHonku SB1—SB3
6ynet nposBnaTeCA "Opebear” KoHTak-
TOB, TO NapannenbHO UM cnegyeT ycTa-
HOBWUTL  KOHOEHCATOPbl  eMKOCTbIO
0,047...0,1 mxd.

Or peaaxumn. MporpammHoe obecnede-
HHE HaxoAWTCs Ha HaLiem |
agpecy <fip://ftp.radio.ru/g
kamerton.zip>.

|

Pegaxtop — W. Hevaes, rpachmka — M. Hevaes,
¢oro — asTopa

® | |
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ABTOMAaT cBeTOBbIX 3¢pPeKToB —
npUcTaBKa K KOMNbIOTEpPY

J1. PASAHLIEB, r. Tambos

HecnoxHeiti aBTOMar CBETOBbIX 3(pPeKTOB MOXHO M3rOTOBMUTH,
ecnu gna GoOpMHUPOBaHWA YNPaBASIOWMX CHUIHAJNIOB BKITIOYEHWUA
JslamMn BUcnonb30BaTek NEepPCcoHanbHel KOMNbIOTEP. YCTpoWCcTEO Nnog-
kmoyaioT k nopty LPT, npyu 3TOM anropuMTM nepexksiio4YeHus orHen
onpegensier nporpamma, pa6Gorawowas Ha koMmneioTepe. Moxro,
Hanpumep, 3anycTuTh nporpamMmy GeryiLynx orHe#d Uian, NCnonb3ys
nogkmoYyaemMsiii Mmoayne (plug-in) k NnonynapHoMy Menuanpourpsl-
saremo Winamp, nony4uts "4BEeTOMY3bIKY .

Cxema yeTbipexkaHanbHoi nNpUCTaBku
nokazaHa Ha puc. 1. Bce ee uenu,
MMEIOLLIME CBA3b C MWUTAIOWENR CEeTbIO,
W30NMPOBaHEI ONTPOHaMU OT Lienei KoMm-
neloTepa. 3TO UCKIO4YaeT PUCK MOBPeX-
OeHWA nocnepgHero nNpuW NOOKMYEHUMH
npucTaeku. B Hel uMmeloTcA YeTbipe naeH-
TUYHBIX TPWHWUCTOPHBIX KOMMYTaTopa,
YNPaBNAOIMX YETRIPbMS namnamu (unu
rupnaHgamu namn) EL1—EL4. Wx 4uncno

FU1 2A

3UCTOPLI U TPUHUCTOP 3aKPbITLI, namna u
CBETOAWOL, BIK/TIOYEHbI.

Yaen nutaHus NpUCTaBkKM COCTOWUT W3
owogHoro mocta VD1—VD4, napametpu-
yeckoro crabunusartopa HanpsXeHus
R5VD5 u crnaxuBealowero koHgeHcaropa
Ci.

lMpucTaBka CMOHTUPOBaHa Ha neyar-
HO# nnate w3 GoNLFMPOBAHHOro C OOHOK
CTOPOHbLI CTEeKNnoTeKcTonuTa, uaobpa-

== VD1-VD4
S 2267 I 2%5“
3, a=n {1}

"~220 B"

U1, U2 AOT101A

ut1
7]

¥orpr B4
\Z
DATA1 >

N3
DATAZ2 >

EL1

N
DATA3 o

DATA4 DS

GND H2
Puc. 1

Nerko yBenuuuTb [0 BOCbMU (MO 4yMcny
paz3pRaos WWHL AaHHLIX nopta LPT).
Paccmotpum paboTy ofHOro, BEpXHero
no cxeme, kommytatopa. lNpu BHICOKOM
NOrM4ecKkoM ypOBHE curHana Ha AuvHUK
DATA1 nopta LPT TeuyeT TOk 4epes many-
yaowwmi gwog ontpoHa Ul.1, n ¢poToTpaH-
3UCTOP 3TOro ONTPOHA OTKPLIT. B peaynk-
Tarte OTKPbLIThl U TpanaucTopw VT1, VT2
koMmyTaTopa. MNepBbiiA U3 HUX BKIOYAET
KOHTpPONbHBIA ceBeTtoguon HL1, BTOpoOit
(Gonee MOLWHBLIA) 3aMbiKaeT Uenb ynpa-
BNSAIOLWLEro 3nekTpoga TpuHucTopa VST,
KOTOpLIA, B CBOK 0O4epenb, BKNO4YaeT
namny EL1. lNpyM HW3KOM NOrM4ECKOM
YPOBHE yNpaBnsiowero curHana Bce TpaH-

EL3

EL4

HL4, R18-R21, VT7 VT8, VsS4 !_

XEeHHol Ha puc. 2. Bo uwabexaHue cny-
YaHOIO NPUKOCHOBEHUS K HAaX0AALLWMCH
nop NOTEHUMANoM CeTu petansam nnarty
HeobxoauMO NOMECTUTE B MOAXOASALUWA
KOPMyC M3 W30NALMOHHOrO Marepwana.
Ecnu B kayecTBe X2 NpMMEHUTbL Pasbem
CEN-36F (Takve 0bblMHO yCTaHasnveanu
Ha NpPUHTEpax), ero MOXHO COeAWHWTL C
po3eTkoil nopta LPT komneloTepa craH-
OapTHBEIM "NPUHTEPHEIM™ Kabenem.

Ona nopknwoyenwa namn EL1—EL4
OOMXHb! BBiITe NPeaycMoTpeHsl 06bI4HbIE
ceTeBble po3eTki. MowHOCTe aTKMx namn
orpaHuyeHa [onycTUMbIM TOKOM OMO[0B
VD1—VD4. Ecnu ycTaHOoBneHol AWOAb
YK83aHHOro Ha Cxeme Tvuna, CYMMapHbIiA



5 g7 g D
VD1 KX20o © © ©0 o O
Kahe P —mlbs . M RIo{Jo o J-oR2
3 B » -l Réo—{_}o o{__}oR1
VD3 T cooo cooo
— & » VD5 N
VD4 £ - g o
I cooo Dooo
. g o % o &
HL4 HL3 HL2 HL1
R18 R14 R10 RE
oL Jo883 o552 T To852 of Y b bl
R0e-[_}o VI7  Ri6o{_Jo VI5  Rizo_}o VI3 R} VT1
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/Rvs4 AVS3 %Svsz ZRvs1
oK EL4 o oK EL3 0 oKEL20 oK EL1o
135
O O
Puc. 2

-
-

berymwue orum 1.0

Puc. 3

notpebnsemuiii naMnammn TOK He JONMKeH
npesbilwaTts 2 A, 4TO COOTBETCTBYET MOLL-
HocTK okono 450 B.

MoaxknioYMe NPUCTABKY K KOMMbKOTE-
py W 3anycTWB npunaraemyio K crarbe
nporpammy Swlights, peanuayoulyio He-

CKONbKO aBTOMaTUYECKW CMEHSIOLLMXCA
no Cny4anHOMY 3aKOHy BapwaHTOB
ceeTtoBoro agdexta "Gerywme orHmn”, Ha
aKpaHe yBMOWMM OKHO, MOKa3aHHOe Ha
puc. 3. 3neck B none "MepuaHue” Mox-
HO 3a4aTb WHTEPBalN BPEMEHW MEXAY W3-
MEHEHWAMW COCTOfIHWIA namn (OT Hero
33aBWMCUT CKOPOCTL BuINONHEHWA addek-
T0B), a B none "CmeHa pexwmoB” —
BpeMs Mexay CMeHaMw BapuaHToB. 3a-
nyckaloT apdeKTs HaxaTueM Ha 3KpaH-
HyIO KHOMKy "Myck”.

£
o

JOMUV VA S

WIMHOADIAUE BYHTVLNIUdLU

8E£-82-809 "uaL

ni-olpei@insuos mooduog
ni"olpei@|iew :uaield wendy

200Z ‘11 5N OuiTvd



50

.

NPUKSIAZIHAS SNEKTPOHUKA - QPAAMO®

Ten. 608-28-38

NMpwem crareii: mail@radio.ru
Bonpocsi: consult@radio.ru

© PAAVIO N2 11,2007

# LPT visualisation mxchide

Yacrora kaHanos

L
—

Ans  peanusaunmn
"uBeToMy3bikn”  fo-
CTaTo4HO 3anycTutb
npyu  NOAKMOYEHHOMN
npucTaeke nonynsap-
HYI0 nporpammy
j Winamp ¢ mogynem

| <}

wa.dll. B gwanorosom
OKHE, MOKa3aHHOM Ha
puc. 4, notpebyercs
Bblibpate onTUMasbHbIe
08 Kaxnoro ua 4e-
ThIpeX BUPTYASIbHBIX Ka-
HaNbHBIX GUnNLTpoB
4acTOTy HACTPOMKKM W
YyBCTBUTENBHOCTL, &
TaKke nepwon onpoca
(UNLTPOB W 3a0EPXKY.

O6e paccmoTpeH-
HbIE MpOrpammbl pa-

foTaloT C onepaum-
OHHBIMW CUCTEMaMMN
Windows XP/2000/NT

NKule NpyY HanW4un B
nanke WINDOWS/Sys-
tem32/Drivers ppaiee-
paio_231.sys, OTKpbI-
Bawwero pocTtyn kK

Puc. 4

nopty LPT. YcraHoBka

moayna wa.dll ceognTca K ero Konupo-
BaHmio B nanky Program Files/
Winamp/Plugins. Tlpwn obHapyxeHun
cboeB Heob6x0QMMO 3aKpbiTb BCE MNpPO-
rpammel, paboTalowme C nNpuHTEPaMu,
cKkaHepaMmv W OPYruMK YyCTPONCTBaMM,
ucnone3yowmmm nopt LPT.

Mporpamma Swlights n mogynes wa.dll
6binn paspabortanbl B cpene Microsoft
Visual C++ 6.0, a ppaiBep io_231.sys —
¢ nomousio ytunutel BUILD w3 cocrtaea
Microsoft Windows 98 Driver Deve-
lopment Kit. MNpu pa3paboTke mopyns
wa.dll ucnonb3oeaH naket Winamp SDK
<http://download.nullsoft.com/winamp/
client/wa502_sdk.zip>. PaboTta mogyns
npoeepera ¢ Winamp sepcum 5.04.

Or pegaxuymm. [lporpamma Swlights,
moayns wa.dll, apaiisep io_231.sys u ux
Wmmmmmmﬂv
cepsepe no anpecy <ftp://ftp.radio.ru/
pub/2007/11/ lights.zip>.

Penakrop — A. Jonruwi, rpadika — A. Jonrg,
CKPMHLLIOTH — SBTOPE

KopoBbit 3amMmoOK
Ha MUKPOKOHTpoOnNnnepe

C. KMPEEB, r. Kupoe Kanyxcko# o6n.

YcrposicTBo npefHa3HavYeHo 405 3aluTel NoMeLyeHui, WKagdoB n
ceig 0B OT HECAHKLIMOHUPOBaHHOIO BCKPLITUSA. Bce ycTaHOBKN U KOL
XpaHATCA B 3HEProHe3aBuCUMO NaMaTH MUKPOKOHTpoAnepa.

CHOBOI YCTPOWCTBA CNYXWUT MUKPO-

kontponnep PIC16F628A [1] (DD1
Ha cxeme puc. 1). Nocne noga4n nuta-
HWMA nporpamMma MWKPOKOHTponnepa
HacTpavBaeT ero NopThbi, @ TAKXKe OTKNIO-
HaeT ucTo4Huk 06pPas3yoBOro Hanpsxe-
Hua, moayne LW /3axeata cpaBHeHus,
TalMepbl, KOMNapaTopbl U annapaTtHbii
USART — aTn MOOynM HE HYXHBI ONA pa-
6oThl 3amka. 3atemM HayMHaeTcA onpoc
KNnaBuaTypbi.

Ona cocTouT ua aeyx Yactei. Nepesas —
kHonkn SB3—SB 14 — HaxogwuTca CHapy-
X1 oxpaHsemoro obvekta. Bropasa —
kHonku SB1, SB2 v Boiknioyatens SA1 —
pacnonoXeHa BHYTPU MNOMELLEHWA.
KHonkun SB3—SB13 nepBon 4acTth kna-
Buartypsl obbeanHeHsl B matpuly. KHon-
ka SB14 B maTpvuy HE BXOAMWT, OHa npeg.-
Ha3Ha4eHa ans nepesanycka MUKPOKOH-
Tponnepa B cny4ae kakoro-nw6o c6osa B
nporpamMme, a Takke B Ppaae Opyrux cny-

+ 9 K mpeoxHot

K 866, 14——  SB1 ., OmAp." VI3 * o
DMD;)‘JLGS -~ BUZHA N cuzHanusauuy
Mt ::L eisrsidi VT2 KT3102E.
& | s o R2 10 5 Cfre7Jrorfrect == RE 10K Sz?ﬂl‘_ﬂii']]?_ T
x_] JI S
& xra'”; T = ;_,——'_ 'gz SB4 | SB8_|SB1 |
rae|  IRBZE—T—TS 2
:_fa.m k63 <& SB5 | SB9 | SBi2
= Rt | [rBa—— |
" R4 1k i A (B 2
: vy - Qo |Rastey SE S
KﬂZZEA  (Soscls oS e €T | 86 SB10
K_U /e —&
Rj s | Zafuf"m‘ —I[TJ |_-<'> 5 1 :EE?3|
VTf ko _ | e 1l 7] I
BUZ11A 582 47 47 SB14 4 A
1 Kéwé. 5 Dbt A ?l AT D1
Pwc. 1

yaes, 0 KoTopbix Byger pacckasaHo
HUXe.

KHonka SB1 "OTkphiTk” yCcTaHOBNEHa
BHYTPW NOMELLEHNA OKono Aeepw. Haxa-
TMEM Ha HEE MOXHO OTKpPbIBaTk OBEPb
W3HYTPW, He Habwupas kopa. SB2 — kHon-
Ka rnepeaanycka nporpamMmel; KHonkwn SB2
u SB14 BknioyeHsl napannensHo. KHon-
Kam MaTpuubl NPUCBOEHLI 0603HaYeHnn:

SB3 —"1", SB4 — "4", SB5 — "7", SB6 —
"OTkpbiTh”, SB7 — "2", SB8 — "5", SB9 —
"g",SB10—"0",SB11 —"3",SB12 —"6",

SB13 — "9". Tymbnepom SA1 Buibupaior
pexum 3akpbiBadua 3amka. Koo BeopOaT
noo4epefHbIM KPaTKOBPEMEHHBIM HaXa-
THeM Ha unppoBbie kHonkK. B noaTeepx-
OEHWE HaXaTWA NPO3BYHUT KOPOTKWIA TO-
HanbHLIA CUrHan neesowsnydarens HAT,
yrNpasnsemMoro TpaHancTopom VT2,

MNepen Tem Kak OTKPLITE ABEPL, BBOAAT
YeThIpeX3Ha4yHbIA KOA, C nay3amu mMexay
cocegHuMK HaxaTuamu He Gonee 3 ¢, a
3aTem B Teudeuve 3 C HAOO KpaTkoBpe-
MEHHO HaXaTk Ha KHonKy SB6. Yepes 2 ¢
Ha Bbixoge RAOD mukpokoHTponnepa DD1
YCTaHOBWTCH BLICOKWIA YPOBEHE, OTKPOET-
ca Tpauauctop VT1 w cpaboraer anek-
TpomaruuT Y1, KOTOpbliA NpUBEaeT B OBU-
XEHWE pWUrenb 3amka, CXWMas ero npy-
XWHY, U ABEPb OTKPOETCH.

Ecnu naysa mexay cocegHmmu Haxa-
TUAMMK MPEBLICUT 3 C, TO NPO3BYYNT CHUr-
HaNn C ymeblualowenca Jactoton. 370
03Ha4aeT, 4TO NporpaMma Ha4ana Beinon-
HATLCA 3aHOBO WM KOM HaAO0 BBOOWTL CHa-
yana. Jwop VD1 npegHasHayeH gns 3a-
WnTEl TpaHanctopa VT1 oT Bcnnecka Ha-
MPAXEHWA  CaMOMHAOYKUMKM  0BMOTKM
anekTpomarHuta Y1. Mepen cpabaTtkiBa-
HWEM 3NEKTPOMarH1uTa NpPo3By4MT CUrHan
TakoW Xe HacToThbl, KK W NPV HaxaTun
undposbix knaevw, HO Gonbwein gnu-
TENbHOCTW, YTO CUrHANM3upyeT 06 OTKPbI-
BaHWUW ABEPW.

Korpa koHTakTbl Bbikniovatens SA1
PasoOMKHYThI, 3NEeKTPOMarHWT 3akpoer
3aMOK 4epe3 onpeaeneHHoe Bpemsa (no



ymonydasmio — 12 ¢). 31o BpeMs ycrada-
BAMBAIOT NPV NpOrpaMMUpoBaHUN MUK-
pokoHTponnepa. B nporpamme, Kotopyio
HyXHO ByneT 3arpy3auTe B KOHTponnep, B
none pabotel c EEPROM, B sveliky c agpe-
com 0x06 (cepbman no cyety) Heobxopm-
MO BcTaeuTh 4mcno ot 0x01 po OxFF, ma
pacyeta 1 egwHmnua = 2,5 ¢. MMHUMansHO
BO3MOXHaR naysa pasHa 2,5 €, makcu-
mansHana — 10 muH.

B cnyyae, ecnv KOHTaKThbl BbiK/lQHaTENA
SA1 3amkHyTH, T. €. Ha Bxoge RA4 muk-
pokoHTponnepa DD1 ycTaHOBNEH HW3KWIA
YPOBEHb, TO 3aKPLIBAHWE 3aMKa MPOUCX0-
OWT nocne HaxaTtua Ha kHonky SB14 nnubo
Ha SB2. MNocne Toro kak 3aKkpoeTcs TpaHan-
crop VT1, anektpomarHuT o6ecToumTca M
NPYXWHa 3aMKa BLITONKHET purens obpar-
HO — ABEepb CHOBA OK&XEeTCH 3anepTon.

J[ns OTKpbIBAHWA OBEPW U3HYTPW NOMe-
LEHWS HEXMMAEKT Ha KHonky SB1 n yoep-
XWBAKOT ee A0 cpabartbiBaHua INEeKTpo-
MarHmTa, 0 4em OMNOBEeCTUT TOHaNbHLIA
curvan pauwtensHocTelo 2 c. OTKpbITh
DBEpb W3HYTPU MOXHO B Nio6Goi MOMEHT.
Ecnw oTkpbiBaHua ABEpW HE NPou3onger,
Heobxoaumo HaxaTb Ha kKHonky SB2
(nepe3anycTuTe NporpaMmmy) W CHoBa
HaXaTb Ha KHonky SB1.

Korna neobxooumo CMeHUTL KOf, CHaYa-
na BBOOAT CTapbii TOHHO TaK Xe, KaK 1 npu
onepauvmu OTKPLIBaHWA OBEPW, HO NOTOM
HaXMMaloT Ha KHoNky SBE He kpartkoBpe-
MEHHO, a YAEePXWBAIoT e [0 TOro MOMEHTA,
TMOKa He NPO3BYYaT TPY TOHANBHBIX CHUrHana.
3arem HeoBXoaMMo HEMELIEHHO OTNYCTUTL
kHonky SB6, BBECTW HOBLIl YETLIPEX3HAY-
HbI KOO, W CPa3y e B NoATBEDXAEHWE BBE-
DEeHUA elle pa3 Haxatb Ha kHonky SB6.
Janee Npo3By4MT CUIMHAN C HapacTaloLwen
YACTOTOW, KOTOPbLIA WM3BECTUT O TOM, 4TO
HOBbI KOg, NPUHAT. OH XPaHUTCA B NepBbIX
YeThipex SYeikax SHeproHe3aBUCUMON
namaT MukpokoxTponnepa DD1.

YcTpoicTeo cHabxeHo cuctemoin 6noku-
poBkw. Kaxapiii pa3 npu BBEOEHUWN HEBep-
HOTO KOOA 3aMOK BOCNPOWM3BEOET ABa Cur-
Hana yactotoin 1000 My, »w opwH yacToTom
500 My. OwmBo4HBEIM KOHTPONNEpP CHYUTaeT
HaxaTtwe Ha kHonky SB6 B To Bpems, Korna B
pabounx perncrpax HaxoouTcsl HEBEepPHLINA
KOoQ, W BBedeHue nsitw umdp kopa. MNocne
Tpex owwboK NOApsL MWKPOKOHTpONNep
DD1 ycraHoBuT Ha Bbixoge RA2 BLiCOKWA
ypoBeHb. Npn 3TOM OTKPOETCA TRPaH3NCTOP
VT3, KOTOpIA BKIKOYUT TREBOXHOE YCTPON-
CTBO. 3TUM YCTPOWCTBOM MOXET ObiTk Cupe-
Ha WK y3en No3B0oHa NO TenedoHy.

OQHOBPEMEHHO BKITIOHUTCA CBETOAMOL,
HL1, ycTaHoBneHHbIi HAa NaHenu Knasuary-
Pbi, KOTOPLIN NOKAXET, 4TO ONPOC KiaBua-
Typbl (kpome TymbBnepa SA1 n kHonok SB1,
SB2, SB14) ortknoyeH. 3atem cnepyet
DECATUMWHYTHAA naysa, BO BpPeMs KOTO-
poii pabotaeT TPeBOXHOE YCTPOCTBO W
BKKOYEH ceeToaunopn HL1. B TeveHne atoro
BPEMEHW OTKPbITE 3aMOK MOXHO TONbKO
W3HYTpW. Ecnmn HaxaTtb Ha kHonku SB14 n
SB2 (kHOMKWM nepeaanycka nporpammbl
MWKPOKOHTpONNEpa), To AeCATUMUHYTHbIN
OTCHeT HayHeTcs 3aHoBo. locne naysbl
KOHTpONNep npeaoctaBuT TONbKO OAHY
BO3MOXHOCTb BBECTM KOO, W ecnw oH Byaer
HEBEpHbIM, OECATUMWHYTHAA naysa c
BK/IOYEHWEM TPEBOXHOrO YCTPOCTBA
nosTopuTcs cHoea. M Tak Gyper npogon-
XaTLCA A0 BBEOEHWS NPaBWNLHOrO Kopa.
Kaxpaplh pas nocne BepHOro sBefeHus
Kopa cHeTHmk owmbok obHynaeTca.

[WTaeT yCTPOMCTBO MCTOYHWK MNOCTOAH-
Horo Toka HanpsxeHwem 10...15 B. TNMpwn
OTKIIOYEHI 3NEKTPO3aHEPrm B ceTu 220 B
3amoK npogonxaer paboTarte OT akKymy-
naTopHoih Barapen. Cxema npocTenwero
BapwaHTa Takoro 6noka nuTaHwA nokasa-
Ha Ha pmc. 2. TpaHcdopmaTop T1 noHwm-
xaeT cetesoe Hanpaxexnuwe 220 B go

o AT VDI-VD4 3

15...20 B. MakcumanbHbIil TOK BTOPUHHOW
06mMoTkM TpaHcdopmaropa He OOMKeH

BTk mexee 1,5 AL DA1 — perynupyembiii
cTabunuaaTtop HanpsaxeHws. MaMeHss co-
NPOTUBNEHWE MOCTPOEYHOro pesvctopa
R2, ycTaHaBnMBaoT Ha Bhixoge ctabunu-
3aTtopa DA1 Takoe HanpsXeHue, Npu KoTo-

pOM TOK 3apAOKW 3apAXEeHHON akKkymynsa-
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TopHoit Gatapen GB1 He npesbiwaer
100...200 mkA. Mpw aTom BO Bpema 6onb-
woro notpebnexws Toka, koraa cpabortan
anekTpomarHuT Y1, OCHOBHYIO 4aCTb TOKa
naet akkymynaropHaa 6arapes, 4TO
no3BonseT He neperpyxarts ctabunusartop
DA1. Owop VD5 npepHasHayeH ansa sawm-
Tol cTabunuaatopa DA1 B cnydae oTcyT-
CTBWA HA Ero BXOAE HanpsxeHws.

AxkymynaTopHan Gartapen nonxHa obec-
neymBate Tok 300...600 mA (emkocTe —
7 A-). Crabunusatop DA1 cnepyer ycta-
HOBWTE HA TENnMnoOOTBOA NNOLWAOLI0
30...40 cM?,

KnaBuaTypy MOXHO W3roToBuTb W3
oTaenbHbIX KHONMOK. MoponayT, K npuMepy,
DIPTRONICS DTSMW-66N. Ho moxHO
NPUMEHWTL W FOTOBYIO KaBMaTypy OT KHO-
noyHoro TtenedOHHOro annapara wam
Kanekynatopa. Kak npasmno, MOXHO nerko
NOAKMOYMTL TaKylo Knaemarypy K yCTpoia-
cTBy, cobpaB KHOMKW B NOOXOOSALLYH
maTpuuy. Takke HeoBx0aMMOo BLIHECTW Ha
naHenb knaewarypsl ceetogmoa HL1.

Meezownanyyarens nogonger nioboi na
cepuun 3M. AnexTpomarHut Y1 npumeHeH

OT NEHTONPOTAXHOIO MexaHunama mMarHu- -

TodoHa, HO nogoipet nwoboi apyroin,
nooxodawwmin no rabapurtam M ¢ Makcu-
MasnkHbBIM TOKOM 06MOTKM He Gonee 1,3 A.
Ecnw Tok, noTpebnaemelil anexTpoMarHm-
ToMm, Gygetr Gonewe 1 A, TOo TpaH3aucToOp
VT1 cneayer yCTaHOBWTE Ha TEMNOOTBOA
nnowagaeto 30...40 cm?.

MporpaMMupyioT MUKDOKOHTPONNEP C
nomolubio nporpammaropa PONYPROG.
Bcwo Heobxopumyld wHdoOpMauumio no
cbopke annapatHoi 4actm wm paboTe C
NporpaMmon MoxHO Hanth B [2]. Kogbl
nporpamMmel NpeacraeneHsi B Tabnuue.

MevaTHbie NnaTel 3aMka A He paspaba-
ThiBan, TaK Kak yCTPOWCTBO O4€HbL NpoOCTOe
W MOXeT ObiTb NErko CMOHTMPOBaHO Ha
MOHTaXHOI nnarte noboil KOHCTPYKLMMN.

NWTEPATYPA
1. PIC16F628A — OCHOBHbIE XapakTepucTu-

k. — <http://www.microchip.ru/d-sheets/
40044.htm:PIC16F62BA: 1x1>.

2. Kopabenbumkos E. CamoyumTens no npo- :

rpammMupoBaHnio PIC KOHTPOANEPOB ANA Hauw-

Haowwmx. — <http://www.ikarab.narod.ru/

Kea_20.htmi>.

POKOHTpONnEepa pasmetyeHsl Ha FTP-ceppepe
peaakuw no aapecy <ftp://radio.ru/pub/
2007/11/zamcod. zip>.
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YnoTpa3BykKoOBOM OTnyrmBaTtesb
Kpbic HaA mukpocxeme KP1211EY1

H. HEYAEB, r. Mocksa

M mkpocxema KP1211EY1 npegxasHa-
YeHa ana nocTpoeHuA HecTtabunnaun-
POBaHHLIX MMMNyNbLCHLIX NpeobpasoBare-
ne HanpsxexHus W, B 4aCTHOCTW, OnA
ynpaeneHns MOLWHbIMWU TPaH3WCTOPHbLIMK
Knodamn. OHa CoaepXvT 3a4aloLwin re-
HepaTop, OBa MOLLHbLIX BLIXOOHbLIX Kacka-
na, paborarowmx B npotusodase, n yansl
ynpasneHws. MNopbupas aneMeHTbl BHELU-
HEW 4acToTO3afalowWen LUenu, 4acToTy
reHepvpyemsolx CWUrHanoB MOXHO M3Me-
HATL B LUMPOKWMX Npegenax. Takke npeayc-
MOTPEH CneunansHelil BXOA, ANA BKIKYe-
HWA KU BLIKNIOYEHWA BbIXOOHbLIX CUrHanoBs.
Bnaropaps onwucaHHbiM ocoGeHHo-
CTAM, Ha 3TON MHWKpOCXeMe MOXHO cob-
paTb yNETPa3BYKOBOW OTNYrMBaTENb KPBIC
WnK Apyrux BpPeaHbIX XWBOTHLIX., Takwne
yCTpONCTBA 0OLINHO M3NY4AI0T YNLTPa3ByK
yactotoin 20...30 kl'y B MMNynsCHOM pe-

c1 c3
10mekx 168 10MI|U_:1SB

DD1 K56111ES

Tenb ynbTpaseyka COMNPOTWMBNEHWEM B
HECKONbKO OM, NPUMEHEH MOCTOBOIA yCu-
NUTENb MOLHOCTM Ha cBopkax komnne-
MEHTapPHBIX MONEeBbIX TPaHancTopos VT1 m
VT2. ConpoTuBneHWe OTKPbITLIX KaHanos
atux Tpanauctopoe — 0,05...0,1 Om, po-
nyCTUMBIH TOK cToka — 3...4 A (NocTosH-
HEIA), 12 A (MMNYNLCHBIA).

HanpsxeHwe nutaHua oTnyrueatens
[OMKHO HaxX0OWTLCA B YKa3aHHbIX Ha
cxeme npegenax, notpebnaembiidi TOk
33aBUCUT B OCHOBHOM OT COMPOTUBAEHWA
uanyyatens BA1.

Mpubop moxHo cobpaTe HAa NeyaTHown
nnare, naobpaxeHHoil Ha puc. 2. Ee pe-
NalT W3 CTEKNOoTeKCcTonuTa, Gonbrmpo-
BaHHOIO C ABYX CTOPOH. onbra Ha ogHon
M3 HUX cnyxuT 06wwmm npoeogom. Coepw-
HEHWA C HEei MevyaTHbiX NPOBOAHWKOB,
HaxoAALWWXCA Ha NPOTUBOMNONOXHONA CTO-

VT1, VT2 IRF7309

A

cé

]—-I{ BbiB. 14 DD1

CTOTHasA AuHaMn4eckas ronoeka ("nuwan-
ka") 2M-36 wnu nopobHaa en w3 sncna
COBPEMEHHbIX.

Hanaxwsas otnyrnsarens, nogbupaioT
pPEe3nCTOPLl M KOHOEHCATOpLI 4acToTo3a-
OAl0LWKX Lenen Bcex reHeparopos npubo-
pa, CTpPEMACH NnonyynTe Hanbonee Henpw-
ATHBIA ANA BPeOHbIX XWBOTHLIX YNETPa3By-
K0BOI curHan. [lna nnagHoi NepecTponkn
reHepaTopPOB MOXHO BPEMEHHO 3aMEHUTb
NMOCTORHHLIE PE3UCTOPLI NEepPeMEeHHbIMK.
Ha Bpems noaknioyme napannensHo KOH-
nexcatopy C4 euwe ogvH eMKOCTBIO Npu-
mepHo 1000 nd, MOXHO NOHM3WTL HACTO-
TY YNETPa3BYKOBLIX CUrHANOB W NEPEHECTU
VX B CNbILWLMMBIN Anana3od. 370 acT Bo3-
MOXHOCTb "Ha cnyx” OLUEeHWTL NapaMmeTpsb
MOLYNALMN.

B MOMEHTHI BKIIOYEHWUA W BLIKNIOYEHWA
BbIXOOHBLIX CUrHanoB mukpocxemoi DA1 B
nanyyatene BA1 cnbiwHbl wenykn. Ecnn
XEe 3TO HEeNnpUMemNeMo, TO MOXHO OTKa-
3aTbCA OT UMMNYNLCHOTO pexuma paboTbl

NMPUKNAOHASA SJIEKTPOHUKA

Ten. 608-28-38

Npuem cTarei: mail@radio.ru
Bonpocsbi: consult@radio.ru
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XUME UK B PEXWUME MOOYNALMW HaCTOThI.
3910 noebiwaeT 3¢¢eKTMBHOCTL paboTel
oTnyrueartens, 3aTPygHAR NpUBbLIKAHWE
XWBOTHBIX K YNETPa3BYKY.

Cxema npepnaraemoro ycTpowcTea
nokasaHa Ha puc. 1. Ha mukpocxeme DD1
cobpaHel OBa reHeparopa WMMMNYNbCOB
HW3KOIW 4YacToThl. NpAMOyronbHLIE WM-
MynbLChI C BLIXOAA reHepaTopa Ha 3nemeH-
Tax DD1.2 u DD1.4 noctynaiot Ha Bxog FV
Mukpocxemsl DA1 1 Npy HW3KOM noruye-
CKOM YPOBHE BKJIIOYEIOT, 8 NpW BLICOKOM
BbIK/IOHAIOT CUrHaNLI Ha Boixogax Q1 n Q2
mukpocxemol DA1. MoatoMy ynsTpassyko-
BOW CUrHaN Nony4aeTcs rMpepLiBUCTBIM.

MunoobpasHoe HanpsxeHwe, GOpMKU-
pyemoe resepartopom Ha anemenTax DD1.1
1 DD1.3, noctynaet Ha BXoA, T MUKpOCXeMbt
DA1, kK koTOpOMY NOAKMIOYEHa W YacToTo3a-
paowan uens R4C4 ee BHYTPEHHErO reHe-
paropa. bnaropaps aToMy 4acToTa reHepu-
pyeMbIX MMNynbCOB MOAYNMPOBaHa, ame-
Hasack Ha 20...30 % no nunoobpasHomy
3akoHy. MNockonbKy reHepaTops! Ha 3NEMEH-
Tax mukpocxemsl DD1 pabotaloT Ha pas-
HOW 4acToTe, TO KaXAaa ynsTpassykoBas
NockiNKa OTNWMYaeTCH Mo 4acToTe OT npe-
Asinywen. No MHeHuio asTopa, 3To aena-
eT oTnyrusatens 6onee apHeKTBHLIM.

Ana Toro 4tobbl yBENWYWTE MOLLHOCTL
npubopa 1 NOOKMO4YNTE K HEMY W3Nnyya-

Puc. 2

pPOHE NnaThl, BbIMNOMHEHbLI NPOBONOYHLIMW
nepembldkamun. OHW NponylleHsl Yepes
oTBepcTua, 0603HAYEHHbIE HAa CXeMe pac-
NONOXEHNA INEMEHTOB KDECTAMM.
Mukpocxemy KS561JIES moxHO 3ame-
HuTe Ha K561J1A7. Beikniosarenn SA1 —
nwoboin manorabapuTHeiii. B kayecTee
vanyyatens BA1 nopoiger BbICOKOYa-

‘1‘71‘%“5 T0,1 MK MWKPOCXEMbI, OCTABMB Wb HACTOTHYIO
K BB, 7 DDA MOAYNAUMIO ynbTpaseyka. [1ns aToro peau-
]3%“ Bk SA1 ctop R2 u KoHaeHcatop C2 Heobxoammo
K KP121EYA + yOoanutb, a BolBoOb 12, 13 MMKpDOCXEMbI
RN - DD1 coegmHuTs C 06LLMM NPOBOLAOM.
. | a2 4 Penaxtop — A. Jonruii, rpacginka — A. Jonrwi,
L_C4* | 3 IN = m ¢oTo — asTopa
Lrc| |ovi © MOAY/bHAS PEKJIAMA
Fv Ycnoeus cm. 8 "Paguo”, 2007, Ne 2, c. 11

MUHTEPHET-MATA3WH "I ECCHU"

Mpepnaraert:

— cobpaxHan, B Kopnyce, nnata
MWKPOMPOUECCOPHOIr0 MeTannowucka-
Tena BM8042 — 1125 pyb.

— nporpammatop EXTRA PIC —

650 pyb.
— BHYTPWUCXEMHBI OTNA4MK yCT-

poicte Ha  PIC-kouTponnepax
MICD2-MC1 (aHanor MPLAB-ICD2) —
1600 py6.

— Habop "HYacToTromep 250 MIny"™ —
490 pyb.

— yudpoBas LWKana TpaHcueepa —
750 py6.

— CD-Rom "SMD-2005. LipeToBasn
M Koposas mapkupoeka SMD-komno-
HeHTos” — 100 pyb.

— nabop SMD peaucTtopos TuUno-
paamepa 0805 w3 170 HoMWHanNoB OT
0 Om no 10 MOm, %5 %, no 50 wT. kax-
noro — 850 pyb.

Bcerpa B npogaxe paguotexHu-e-
CKue XypHansl, khuru, CD, DVD, anb-
6ombl cxem, Habopbl oeTanen ana ca-
mocTosTensHoW c6opku, kopnyca, pa-
avoperany, marepwansl v obopyao-
BaHWe Ona nankn.

http://www.dessy.ru

e-mail: post@dessy.ru .

107113, r. Mockea, a/s 10. "Mockin-
TOPI".

Ten. (495) 304-72-31.
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Ten. 607-88-18

NMpuem crareit: mail@radio.ru
Bonpocei: consult@radio.ru

PAOMO Ne 11, 2007

OxoH4yaHue Tabnuus!
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TECISSBERELLE Evna

K174YH17 — pBykaHanbHbi, paccum-
TaH Ha Harpya3Ky ronoBHbIMW CTepeoTene-
coHamu; MOXET BblTb BKIIOHYEH MO MOCTO-
BOIA CXeme.

K174YH18 — paBykaHanbHbliA, 3awm-
LWEeHHbIA OT neperpesaHns 1 3amMbIKaHWin
BbiX0O4a.

K174YH19 — npenHasHayeH ons npu-
MEHEHWA B BbICOKOKa4YeCTBEHHON Tenesn-
3MOHHOI 1 3BYKOBOCNPOWM3BOAALLEH anna-
patype, 3almiuieH OT neperpeBaHus n

3aMbIKaHWI BbIXOMA; MOXET MUTATCA Kak
OT ABYMNONAPHOro, Tak W OAHONONAPHOTO
MCTOYHWKA.

Kd174YH21 — peykaHanbHbiiA, npen-
HasnayeH ana pabotel B ctepeodoHuye-
CKOM WM MOCTOBOM yCunuTene, Harpy-
KEHHOM OMHAMWYECKUMW FONOBKaMWU WNn
ronoBHbIMK TenedoHaMn; BoIXOAHANA MOLL-
HOCTE — Ao 25 MBT Ha Harpyake conpoTve-
neHvem 16 Om.

K®174YH23 — peykaHanbHbii, C anek-
TPOHHBIM PEryNMpoOBaHWEM TPOMKOCTH;
moxeT paboraTte Kak cTepeoycunutens
WK MOCTOBOWM MOHOGMOHWYECKWIA, HArpy3-
KO MOryT BbiTh Kak AUHaMn4eckue ronos-
KW, TaK 1 crepeoTenedoHbi.

K174YH24 — opgHoKaHanbHLIA yCUnM-
Tenk C PErynaTopomM rpoMKoOCTH W Tenno-
3aWMTON, YCTOWYMBBIA K 3@MbIKAHWUAM
BbIXOAHOW Lenu; npegHasHayeH Aans
paboThl B TENEBU30pax, MOHMTOpPax, mar-
HUTOGOHAX U PaanoNpPUEMHUKaX.

K174YH25 — pBykaHanbHblid 4NA MOLL-
HOW aBTOMOOWNBHOW W CTaUMOHAPHON
cTepeoannapaTypbl; MOWHOCTb KaXaoro
kaHana — o 10 Bt Ha Harpyske conpo-
TneneHnem 2 Om.

K174YH26 — ogHOKaHankeHbIA C perynsa-
TOPOM IPOMKOCTH, paccyuTaH Ha paboty B
BbLIXO[HbIX CTYNEHAX 3BYKO3anuChIBaOLLE
W 3BYKOBOCMNPOU3BOAALLENA annaparypbl.

K174YH27 — pBykaHanbHbIA MOLHBIA
yCUNUTENL MOLUHOCTM ONS cTepeoanna-
patypbl.

K174YH29 — pBa HE3aBMCHMMBIX YCU-
NUTENA MOLLUHOCTW; npeaHasHavyeH ans
paboTbl B TENEBM3NOHHOW annaparype.

K174YH31 n K174¥YH34 — pBykaHanb-
HblIE C HW3KOBOMLTHLIM NUTAHWEM, Npea-
Ha3Ha4YeHbl ANA UCMONL30BaHWA B HOCK-
MOIi annapaTtype — kacceTHeix, CD,
MiniDisc npowvrpbiBaTensx, B MynbTumMme-
OWAHBIX AKTMBHBIX 8KYCTUYECKUX CUCTe-
max, NOTEBOOK PC, 6ecnposogHbiX
ronosHeiX TenedoHax; moryt paborats B
MOCTOBbIX YCUNNTENAX.

K1021¥YH1 — ogHokawaneHblil, npen-
Ha3HayYeH oA paboTel B TENEBU3WOHHOWN
annaparype.

KP1054YH1 — pBykaHanbHbiiA HU3KO-
BOMbTHLIA 418 NEPEHOCHLIX Ppaguonpuem-
HWKOB, MarHuToQOHOB; Harpyska —
ronoeHble TenedoHbl.

K1057¥YH14 n K1057¥YH19 — ananoru
mukpocxem K174YH14 n K174YH19 coo-
TBETCTBEHHO.

KP1064YH2 — opHokaHanbHuiA, ons
paboThl B rpOMKOroBOPSLLMX TENehOHHbIX
annaparax.

KP1075¥YH1 — pgBykananbHblid, 3awm-
LWeH OT neperpeBaHns W 3amMbiKaHWuin
BbIXO[A; NpegHa3HaqeH ana paboTel B

NEPEHOCHLIX  3BYKOBOCMPOW3BOOALLNX
YCTpPOWCTBAaXx.
KA1436YH1, OKP1436YH1 "

9K®P1436YH1 — oaoHokaHanbHbie, C OBY-
MA NPoTMBO¢hasHbIMMK BIXOAAMW, Paccyun-
TaHbl Ha NpPUMeHeHwe B TenedoHHbIX
rPOMKOrOBOPALLMX annapartax; no3so-
NAKT NOAKIIOHATE JUHAMWYECKYIO FONoB-
Ky 6e3 pasgenutensHOro KosgeHcatopa.

KP1438YH1, KP1438YH11 — pnByka-
HanbHbIe C MOCTOBLIM BbIXOAOM W YCTPOA-
ctBoMm GanaHCUPOBKW; NpefHa3Ha4YeHbl
ONA NPUMEHEHWR B 3BYKOBOCNpPOM3BOOA-
Lwen annaparype.

KP1438YH2, KE1438YH2-4 — ogHoka-
HanbHbIe, NpeaHa3HaYeHsl ona paboTel B
AM/MM pagvonpueMHMKax, marHuTodo-

Hax W nnerepax, B yCTpOWCTBax ABYCTO-
POHHEN ONEepaTMBHOW CBA3WN, B BbIXOOHBLIX
cTyneHax 6G10KOB pas3BepTkn TENeBn3o-
poB, B NpWBOOAx ManoMOLLHbLIX CepBo-
ABUraTenen, B UHBEPTOPax HaNpPsXXeHUs 1
TOKa, B yNbTPa3BYKOBbLIX YCTPOWCTBAaX;
KBE1438YH2-4 wmeer 6GeckopnycHoe
WCMONHEeHWE.

Cnenyer OTMETWTh, 4TO B Npouecce
Npou3BOACTBA 3NEKTPOHHbIX NpuBopoB
NPOVCXOOAT U3MEHEHWA COCTaBa Cepwi,
YTOYHEHWE OTAeNbHLIX napaMmeTpos,
COBEepLUEHCTBOBAHWE METOOMKN u3mepe-
HWiIA U ap. MNo3aToMy HEKOTOPLIE 3HA4YEeHUs
napamMeTpoB W Opyrue XapakTepucTukun
npeacTaBneHHblx B Tabnuue ycunutenen
MOLLHOCTW MOTYT OTAM4aTLCs OT yKasaH-
HbIX B U3BECTHbIX CNPaBOYHbIX U30AHWNAX.

Martepuan noaroTosun
A. HEGELOB
r. Mocksa

Penaxtop — J1. Jl , rpag

MOAYNLHAS PEKJIAMA

Yonuena cm. B “Pagwa”, 2007, M 2, ¢. 11

Bce ans pemMOHTHMKOB paawo-
annaparypbi! Mukpocxemsl, TpaHamc-
TOPbI, KOHOEHCATOPLI, pe3ucTopskl. Pa-
ovoaetanw M 3anyacTtu. MNoytosas no-
craska. [1ns karanora — KOHBEpPT.

107045, r. Mocksa, ab. suwl. 41.

E-mail: www.S-10mitino.narod.ru

* % *

MeTannomckaTenu: ot NpocToro
A0 CaMOro CNoXHOro!
JJ-Connect Adventure V500 — 2770 py6.
JJ-Connect Adventure V1000 — 4199 py6.
JJ-Connect Adventure V2000 — 6699 pyb.

MabupaTtensHein pexwumM noucka,
Cenekuvna MeTannoe.
MNoppobHee TyT:
://www.dessy.ru
107113, r. Mockea, a/s 10.
Ten. (495) 304-72-31.

* * *

MevaTtHeie NnaTk Ha 3akas!

Paspabotka M wuarotosnesue no
cxXemam 3aKas4qmka.

242600, BpsHckas obn., . [1aTbkO-
BO, yn. lOxHasn, a. 69.

Ten. 89155383045

E-mail: wiw@online.debryansk.ru

* * *

P/petanu oted. v umn. 9000 Tunos,
KHWUMW, KoMnbioTepsl, NO.

Baw kouBept. 190013, C.-NMetep-
6ypr, a/a 93, Kncenesoi.

* * *

Beicbinaem mnouTol paguonobu-
Tensckme Habopol, paguwopetanun. Ka-
Tanor 6ecnnatHeiil. KoneepT ¢ obpat-
HbiM agpecom o6a3aTeneH.

E-mail: ppelecom@udm.ru.

426034, Nxesck, a/a 3503.

* * *

Knuru. Pagnokomnnexktyowme. CD.
Mouton. Kartanor va CD 25 pybnei
HANOXEHHbIM MNATEXOM.

660094, r. KpacHospck, a/a 10159,
“"Dixon"”.




AHTNMOpPaKOHbEp

C. BOHOAPEHKO, r. Kpusovi Por, YkpanHa

K aK W3BECTHO, TaK Ha3biBaemas "anek-
| Tpoyao4ka" — BpakoHsepckasn pulbo-
NOBHAA CHACTb, NPWHLMN AENCTBUS KOTO-
poil ocHOBaH Ha "rnyweHMn” pbibbl
UMNynLCamm aNeKTpuHeckoro Toka. Bpen
OT NPYMEHEHWA TakoW CHacTW OrpOMEH,
Tak Kak B Bogoeme rvbHer 60nbLoe Konn-

Mocne nopgasyn NUTAOLWEro HaNPHKEHNA
KoHaexcarop C1 pa3pskeH, Nonesoin TpaH-
ancTop VT 1 oTKpLIT M 4epes Hero npoTexkaeT
TOK, 3Ha4YeHWe KOTOpOro onpeaensercs
HanNpRXeHWEM MUTaHWA 1 CONPOTUBNEHWEM
peancropa R2. HanpsxeHwe Ha ero croke
He npesewiwaet 0,6...0,7 B, TpaH3ncTop VT2

YEeCTBO MpeacTaBuTeneil XWBOTHOrO  3akpbiT n ceerogvwon HL1 He ceetwt. MNMpw
+
I
|
R2 !
47 x é]
VT1 TR—1203y—|
KoK | e Tees
vD2 KO1026 L./ ﬁ‘ SA1
xs1 1 o "By " 4
“Brop" i Ly
GB1 T
VD1 VD3 g?\ﬂ c1 =chl
KO1026 |KC156A TU.OSS MK _|__
"3azemneHne™ & ? S T

mupa. Npepnaraemoe yCTPONCTBO NO3BO-
NAET ONpefenvuTb HaNM4YMe Ha BOOOEME
6pakoHbepOB C "anekTpoyno4koi”. Pagn-
yC OBHapYXeHWs 3aBUCUT OT MOLLHOCTH
"anexkTpoyao4kn” M cocTaenser B cpen-
Hem 100...150 m.

YCTPOWCTBO COCTOMT W3 OOHOrO WNw
HECKONbKWX OATYWMKOB, YCTAHOBNEHHLIX B
BOJOEME, U CUrHanuaaTopa, Cxema KoTo-
poro nokasaHa Ha pucyHke. OHo dukon-
pyeT Hanuyue WMNYNLCOB HanpsXeHWs
OTPULIATENLHOW NONAPHOCTU B KOHTPONMW-
pyemom BOLOEME WM MNOOaeT COOTBET-
cTByOWMiA curHan. Ha awopax VD1, VD2
cobpaH BLINPAMUTENb, HA TPaH3WCTOpax
VT1, VT2 — yeunurens NoCTOAHHOIO TOKa,
Ha ceeTogmoge HL1 — ceeToBOi nHavka-
Top. Crabunutpod VD3 3awmwaeTt TpaH-
aucTtop VT1 ot npobos.

MCMONL30BaHUK "3NEeKTPOYAoHKW” Ha aaT-
HWMKE MOSBNAIOTCA MMIMYNLCH HANPFKEHWA,
KOTOPbIE MOCTYNAIOT Ha BXOL, CMrHanM3aro-
pa, BLINPAMNAIOTCA W CIMIEKWBAIOTCA KOH-
pexcaropom C1. Tpanauctop VT 1 3akpuisa-
€TCA W HaNpPAXXeHWe Ha ero CTOKe yBenu4u-
Baetcs. TpaHaucTop VT2 oTkpeiBaetcs u
ceetoowog HL1 ceetut.

Jatunk cocTouT U3 AOByX 3NEeKTPOoOoB.
OaHvM fBnNSEeTCA 3a3emneHne B BUOE
METaNIMYECKOro WTLIPA WM MNNacTWHbI,
pasmeLleHHon B61mM3n Bogoema unm Ha ero
Kpato. Bropoi 3nekTpog, OMKEH HaXoaWTe-
CA B BOOOEME B CpegHwx cnosx Boasl. Ero
W3roTaBNMBAaIOT W3 MNAacTMKOBOW ByThNKW,
obepHys ¢oneroid vaM Opyrum npoBoAas-
MM MaTepyanom, u coeamHsioT ¢ bepe-
rom NPOBOAOM B HaEXHOW BOOOCTONKON
n3onaummn. GUKCUpYIOT 3TOT 3nekTpoa No

Ten. 607-89-00
E-mail: mail@radio.ru

npuHumny Gyiika — NPUBA3LIBAIOT K HEMY
amanekTpudeckoin (obssarensHo!) HUTbIO
HeobxoauMoi AIMHBI, HAaNPUMEP, NECKOA,
rpy3, KOTOPLIl pa3MeLlaiT Ha aHe Boaoe-

ma. MNpoBopga oT 3nekTpogoB cHabxawoTt b

pasLEMOM, HanpuMep, BUNKOIW OT Tenesn-
3MOHHOW TEXHWKKM, 1 Pa3MEeLLaIoT B Heaa-
METHOM [1f1 MOCTOPOHHWX rNas MecTe,
W3BECTHOM TOMLKO WHCNEKTOPY pbibHan-
3opa. [na pacwuvpexnn 3o0Hb 06Hapyxe-
HUA "3NeKTPoyaoyKK™ Ha BOAOEME MOXET
BbITb YCTAHOBNEHO HECKONBKO AATYUKOB, K
KOTOPbIM MHCNEKTOP Npy o6xoAe Noaknio-
4aeT cUrHanuaaTop

B yCTpOIACTBE UCMONB30BaHbI PE3UCTO-

pel MNT, C2-33, konpexcatop — K10-17.
Ovoper VD1, VD2 — cepwin KO102,

KA103, KA521, KO522 ¢ niobbiMy GykBeH- ©

HbIMW MHOEKCAMKW, AN MNOBLILEHWA YyB-
CTBUTENLHOCTY YCTPOWCTBA CneayeT npu-
MEHWUTL repmMaHveBsie auwoabsl — [18,
020, A310. Crabwnutpon VD3 moxet
6uiTe NGO ManNnOMOLLHEIA C HanpaXxe-
Huem crabunuaauum 4,7...6,8 B. Ceeto-
avon ANNT307KM MOXHO 3aMeHuTb Ha
KWUNO216-K, ecnv npuMeHUT MUraloLLmWii
ceetogmop, Hanpumep ARL-5013URC-B,
peawctop R3 He ycranwaenuealor. Tpad-
anctop KMN303X asameHum Ha KIM303A,
KM3036, KMN303W, tpaHanctop KT315I —
Ha TpaHaucTopb cepuin KT315, KT3102 ¢

mobeivMy ByKBEHHBIMW MHAEKCaMK. Bui- §

KNoYaTens nutasma SA1 — nioboi mano-
rabapwuTHblid. [WTalOT YCTPOWCTBO OT
Harapeiir "Kpona”, "Kopyna~, 6F22.

Mpwn xenaHnm CBETOBOI CUrHAN MOXHO
0OMNONHWTE 3BYKOBbIM. [lns atoro noa-
KMO4aKT 3Bykomnanyyarens HA1 co BcTpo-
€HHbIM FEHEPATOPOM, KaK MoKasaHo Ha
CXEME LUTPUXOBLIMU IMHUAMMA.

JeTtann pasmeLuaroT B NnacTMaccosom
KOpnyce nogxopsauero pasamepa. Ha Hem
KPENAT PO3ETKY ANA NOAKTIOHEHNA OaTHW-

Ka, BbiKNo4Yarene NMTaHna 1 ceeToavwon, a |

ocTanbHble geTanu yCTaHaenmeawT MEeTO-
A0M HaBECHOINO MOHTaXa.

Penaktop — H Hevaesa, rpachika — H. Hevaesa
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vy
OrHem
A. JIEYKWH, r. Pazans

MHHHaTlCIpHaH enka c "Gerywum
OrHem™ Ha CBETOAMOAAX MOXET CTaTb
yKpaLleHWEM MPasgHW4YHOTrO CTona, rnopa-
[yeT Opy3eil W 3HaKOMbIX B HOBOTOOHWA
Beyep. Ee npuHumMnuansHan cxema nlobpa-
xeHa Ha puc. 1. Ha tpanaucTtopax VT1,

VT2 cobpaH reHepatop NpAaMOYrofbHbIX
WMIMYNLCOB, Ha TpaHaucTopax VT3, VT4 —
SNEKTPOHHLIE KNIOYKM, KOTOPLIE KOMMYTWU-
PYIOT rpynnel CBETOANOO0B, PaCnONOXeH-
HbIE HA MEe4yaTtHoW nnarte B BWOE ENKW.
Hacrtora reHepupyemMsix MMNynsCoB 3aBu-

1
K13102I'M

i i

KI3102IM

HL1-HLZ20 VT
ANZ076M KT3102rmM
Puc. 1

58

110

43

Jé

Puc. 2

CWT OT ConpoTuBNeHus peancTopos R2, R3,
eMKocTn kouwgeHcatopoB C1, C2. TpaH-
ancTopbl VT3, VT4 noakMoHeHb! K BIXOOAM
reHeparopa 4epe3 TOKOOrpaHW-{MBaloume
peanctopst R5 u R6 COOTBETCTBEHHO.
WUmnynbcel reseparopa noOoOYepesHo oT-

b @ mrsé @ Gnel @
s EQmmE @ @ﬁm@"ﬁm@”j
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KPbIBAIOT 3TN TPaH3MCTOPLl. Korna oTkpbIT
Tpauauctop VT3, cBeTAT CcBeToouoab!
HL1—HL3, HL10—HL14, HL18, HL19, a
korga VT4 — HL4—HL9, HL15—HL17,
HL20. Ux nepekmoyeHme co3paeT addexT
"Gerywero orHs”. MutaHue ocywlecTenseT-
cAa oT 6arapem HanpsxeHem 9 B.

Bce petanu, 3a wcknoseHnem Garta-
peWn, MOHTUPYIOT Ha NEeYaTHOW nnate W3
OOHOCTOPOHHE ONLrMPOBaHHOTO CTe-
Knotekctonuta TtonwmHon 1,5...2 Mm,

4YepTeX KOTOpPOW NoKasaH Ha puc. 2.
Peauctopst — C2-23, MJIT, okcuaHble
KOHOEHCAaTopbl — WMMNOPTHLIE, NMOMUMO
YK83a8HHbIX Ha CXeme MOXHO NPUMEeHWUTb
cBeToanoasl KpacHoro upeta CBeYeHwus,
KMNAO21A-K. B kayecTeBe NCTOYHMKA NnTa-
HWMA asTop npwmenwn batapew 6F22
HanpsxeHvem 9 B, HO MOXHO MCNONL30-
Bate Garapel M3 WecTM COoeanHEeHHbIX
nocnegoBarenbHO ranbBaHWHEeCcKux ane-
MEeHTOB Tunopaamepa AA nnun AAA.

3BYKOBbI€ CUrHaIM3aTopbl
BKJTIOYE€HUS U BbIKJIIO4YEHMS

H. HEYAEB, r. Mockea

Hﬁoma BO3HMKaeT HeobxoaumocTb
OMNOBECTWUTL O BKNIOYEHUU U BBIKIIO-
YEHWW PaSNNYHON PaaNO3NEeKTPOHHON
annaparypsl unu ee yanos. CaenaTs 3To
MOXHO C MOMOLLIO 3BYKOBOTO CUrHanm-
3atopa. [lns ero uarotoeneHuns He obsaaa-
TENbHO UCMONb30BaTh AKTUBHBIE 3NEMEH-

C147mMex63 B

Lvor  th HA1
Brcsion Brpmiaax 5-50B
Puc. 1

C1 47T mkx 63 B

—

§ VD2
KC212B

5.508B

Y

Pue. 2

Thi: TPAH3MCTOPLI ¥ MMKPOCXEMbI, KaK 3TO
coenaHo B YCTPOWCTBE, OMWCAHHOM B
cratee A. Kawkaposa "3ByKOBOW MHOM-
katop BknioveHua” ("Paawo”, 2006, Ne 10,
c. 57), BnonHe gOCTaTO4HO aKyCTUHECKOro
W3ny4atens Co BCTPOEHHbIM reHeparo-
POM W HECKONBKWUX AOCTYNHBLIX ASTaneun.
Cxema 3BYKOBOro CUrHanusatopa, Ko-
TOpbLIN NOJAET KOPOTKWIA 3BYKOBOW CWr-
Han, nokasada Ha pmc. 1. Ero nogknio-
4aT K IMHAW NTaHWA KOHTPOAMPYEMOro
ycTponcTea wnn yana. lNpu BrMOYeHUW
HanpAXeHWa NTaHusa Ha4nHaeTca 3apan-
Ka koHpgeHcaropa C1. B aTo Bpems Ha aky-
cTuyeckom curHanusatope HA1 npucyt-
CTBYET HanNpAXEHWe W 3BY4WMT CWrHan,
ANVTENLHOCTL KOTOPOro 3aBWMCHUT OT eM-
KOCTW koHpeHcatopa C1, HanpsxeHws
nutaHna 1 notpebnaemoro curHannaato-
pom Toka. MoCcKonkbKy 3TOT TOK HE NpeBbI-
LWaeT HECKONLKUX MUNNMaMNED, EMKOCTb
KOoHpoeHcaTopa MoxeT BbiTe OTHOCUTENb-

HO HeBonbLoi. ina yka3aHHbIX Ha cxeme
3NeMEeHTOB Mpu Hanpsxenun 12 B ann-
TENbHOCTh CUrHana — NpMMepHo 2 c.
Ecnu HanpaxeHWe NuTaHnsa KOHTPonn-
pyemoro yctpoiicTea npessiwaet 10 B, B
MOMEHT ero nosenexuns crabunmutpon VD1
OrpaHN4MT HANPAXEHe Ha CUrHaNK3aTo-

C147mMkx63B

B gl
VD1 VD3
KC510A + i] HA1 KC510A
VD2 -MTHPM14AX vD4a 5.50B
1N4007 1N4007
A I
1<t =
Puc. 3

C147mMkx63B
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vD1 VD2 vD3
§Kcz1ze AR Ll 5. 50B
t HA1 =L HA2
Bliupmiaax B HPa24aX
Puc. 4

pe HA1. lNpu oTknio4eHun ycTponcTea
paspanHblil Tok koHgeHcatopa C1 6yper
npoTekars Yepea ctabunutpos VD1.

Ona Toro 4Tobbl Takoi curHanwaarop
nogasan CUrHan npy BbIKNIOYEHWN KOH-
TPONMPYeMoro YycTpoOWCTBa, cnepyer
WBMEHWTL NONAPHOCTE BKNIOYeHua crabn-
NUTPOHA W aKyCTWHECKoro nanyusatens. B
3TOM Cny4ae NpY BLIKIOYEHWW NUTAHWA
Ha4yHeTcs paspanka koHaeHcaropa Cl1, Ha
akycTuyeckom mnanyyartene HA1 noasurca
HanpsXeHWe 1 3a3By4MT CUrHan.

Ans nopayv 3BYKOBOrO CUMrHana, Kak
NPV BKIIOYEHWW, TAK U NMPW BLIKIIOYEHWN
KOHTPOAWPYEMOro YyCTPOWCTBA, CUrHanm-
3aTop cnepyeT cobpaTtk NoO cxeme, Noka-
3aHHOIA Ha puc. 2. B aToMm cnyyae 3apag-
HblA M paspaaHbiA TOKKM KoHgeHcatopa Cl
NPOTEKaIoT Yepesa AnoaHbii mocT VD1, Ha

BHELWHWIA BUO, CMOHTMPOBaHHOW NnaTsbl
nokasaH Ha pmc. 3. HanaxuBaHwa He
Tpebyerca, U NpM UCMNPaBHLIX OeTansx v
npaBuiibHOM MOHTaXe YCTPOWCTBO Ha4n-
HaeT pabortartb cpasy. Mpw xenaHun cko-
POCTE MNEepeknw4YeHn\ CBeTOoANOAHLIX
rpynn MOXHO U3MEHWTL NOABGOPOM KOH-
neHcaropoe C1m C2.

Penaxktop — H. Hevaesa, rpagwmwa — 0. AHapees,
tporo — asTopa

wanyyatene HA1 npucyTCTBYET Hanpsxe-
HWE — B 3TOT MOMEHT M 3BY4UT curHan. Ha
puc. 3 nokasaHa cxema aHanoru4Horo
CWUrHanuaartopa, HO OWOAHLIN MoCT cob-
paH Ha AByX BLINPAMWTENLHLIX ONOLAX
VD2, VD4 w pByx ctabunurponax VD1,
VD3. Mpuyem cTabunuTpoHbl HE TONLKO
BhINPAMAAIOT HANPKEHWE, HO W OrpaHK-
YUBAIOT Ero.

MpyvmeHeHne B CUrHanusaTope AByX
aKyCTUHECKMX WM3ny4aTenei c pasHbiMU
napameTpamu No3BONUT NONY4UTL pas-
JNIMYHYIO TOHANBHOCTL CUIrHANOB, NoaaBae-
MbIX MPW BKNIOHEHWUW W  BbIKNIOYEHUN
ycTpoiictea (puc. 4). MNpu BKNOYEHWUN
3apsaHblid Tok KoHaeHcartopa C1 npore-
kaer yepes gwopn VD2 w HanpsxeHwe
NOCTYNAeT Ha aKyCTUYECKWIA w3ny4aTenb
HA1 — 3By4MT CMrHan ¢ 4acToTOW OKOJIO
4,9 klu. Mpw BLIKNWOYEHMW YCTPOWCTBA
paspagHblid Tok koHgeHcaTopa C1 npote-
KaeT 4Yepe3 guwon VD3 wn Hanpsxexwe
NoCTyNaeT Ha aKyCTUHECKWIA Wanyyartens
HA2 — 3ByumnT curHan c yactoton 3,4 klu,.
Ecnu ncnone3osark nanyyarens SMA-13,
To 4acToTa cursana 6yner okono 3 k.

CnenyeT OTMETUTb, 4TO NPW BKIOYE-
HWW KOHTPONWPYEMOro YCTpOWCTBa €ero
HaNpsXXeHWe nNUTaHus nosBNAeTCH, Kak
npaeuno, 6eicTpo, B Te4eHue 1...2 ¢, aBoT
NPV BLIKJIIOYEHW OHO MOXET YMEeHbLUATb-
ca Gonee npoaonNXkWTENbHOE BpeMms.
Mo3aTomy rpoMKOCTb CUrHana npy BbIKO-
YEeHUN MOXeT BbITh CYLLIECTBEHHO MEHbLUE
wnu paxe curHana He Gyner coecem.

B curHanuaatopax nNpYMeEHeHb! KOH-
peHcatopst K50-35 wnu umnoptHbie,
HECUMMETPWYHBIE CTABUAUTPOHBI — Ha
Hanpsaxeune crabunuaaumm 10...13 B,
OHW OOMKHBI BbITE PACCYMTaHBI Ha NpoTe-
KaHue npsmoro Toka. Paboyee Hanpsxe-
Hwe konpeHcatopa C1 pomxHO npeebl-
WaTk HanpaAXeHWe MUTaHWA KOHTPONW-
pyemMoro yctponctea. Xenaemyio onu-
TEABHOCTE  AKYCTWHECKOro  CcurHana
MOXHO YCTaHOBUTb NOAOOPOM 3TOro KOH-
pexcatopa. MNpu HanpsXeHun nuTaHna
12 B n meHee HecuMmeTpuyHbIe ctabunum-
TPOHBI B CUIHANW3aTopax MOXHO 3ame-
HWUTL Ha Niobbie ManoMoLLHbIE BbINPAMMW-
TensHble avogbl, Hanpwmep, KAO1056,
1N4007, 8 CUMMETPUYHBLIE — UCKTIOHUTD.
CurHanwaatopbl NOTPEBNSIOT TOK TONLKO
B MOMEHT BK/IIOYEHWS] VAW BbIKJTIOHYEHUA
KOHTPONWPYEMOro YCTPOMCTEA.

Pegaktop — H. Hevaesa, rpagwra — H. Hevaesa
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YCTPOUCTBO

B. KOHOBAJIOB, r. UpkyTck

'ss. OXpaHHO-NeperoBopHoe

MpepgnoxeHHoe aBTOPOM YCTPOHCTBO NpengHa3HavyeHo AJIA oxpa-
Hbl NnoMeLweHns unu obbLeKTa U pearMpyeT Ha ypPOBeHb LUYyMa B HEM.
rl’pu HGOGXOAHMOCTM €ero MOXHO MCNoNIb30BaTh Kak neperoBopHoe.

CTPOICTBO COCTOWMT M3 aKyCTMYECKOrO
[aTivKa, YCTaHOBNEHHOro B OXpaHse-
MOM MOMELLIEHWI, 1 OCHOBHOIO Bnoka B nyH-
KTE OXpaHbl, KOTOPbLIE COEOMHEHbI Mexay
coboii OByxnpoBoAHOK nuHKMER. MpuHUMN
ero JefiCTBUA B peXUMe OXpaHbl OCHOBAH Ha

xenuna. Ouop VD2 npepHasHaveH onna 3a-
LUMTHI YCTPOWCTBA OT HENPaBWNBLHOM NoNap-
HOCTM MUTAIOLLETO HANPSKEHWA.

Ecnn ypoBeHb Wyma B OxpaHAemMoMm
nometleHun sospactet, D-tpurrep DD1.1
NepexKnioyMTCA, Ha NPAMOM BbIXOOE ycTa-

SB1

HO HaxaTb Ha kHonky SB2 "C6poc”.
MuTaowee Hanpaxexwwe Byaer oTknoye-
HO OT TpuuucTopa VS1 n oH aakpoercs.
Mpn oTnyckaHuu KHOMKW BbLICOKWIA YpO-
BeHb, hopmupyemeblin uensto C7R7, ycta-
HOBUT D-TpUrrep B HyNneBoe COCTOAHUE.
Mpw ncnons3oBaHWKM YCTPOWNCTBEA B Kave-
CTBE MeperoBopHoro HeobxoaMmo HaxaTtb
Ha kHonky SB2 n ypepxuears ee, 4tobel He
BKNIOYMNCA curHan tpesorn. MNpwn 3tom
MOXHO NPOCNYLWBATL CUIHANbI, MOCTYNaIo-
wme ¢ oxpaxsemoro obwekra. [lna nepena-
4K coobLieHuA Ha OBLEKT HAKXUMAKOT Ha
kHonky SB1. B atoM cnyyae guHamuyeckasn
ronoska BA1 wcnone3yetcs B KadecTee
mukpodoHa, © Beixoga Y34 curHan no asyx-
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Puc. 1

KOHTPONE YPOBHSA LUyMa B OXpaHAemMoMm
nomereHun. OHO pearMpyer Ha FPOMKWIA
pasroBop, peskwii CTyk, apebesr crexkna u
Apyrue LWyMbl U NPy NPeBLILLEeHUN 3apaHee
YCTaHOBNEHHOMO 3HAa4YeHWs NopjaeT CBEeTo-
BOW W 3BYKOBOW CUrHansl. Kpome Toro, ero
MOXHO MCMONL30BATH 419 CBA3W C OXpaHae-
MbIM MOMELLEHNEM.

Cxema yCcTpoiACTBa NoKasaHa Ha pmc. 1.
BbIHOCHOW akyCTWHEeCKMA OaT4MK COCTOMT
n3 TenedoHHoro kancions BF1 u cornacyio-
wero Tpaschopmartopa T1. Ha mukpocxe-
me DA1 cobpa+ Y34, a Ha mukpocxeme DD1
1 TpunucTope VS1 — y3en CBETOBOWN M 3BY-
KOBOW wHAwkaumwn. Mocne nopaywm nuTaio-
wiero Hanpsxedmnsa D-tpurrep DD1.1 ycra-
HABNWBAETCA B HYNEeBOE COCTOAHWE WUM-
nNynsCOM BLICOKOrO YPOBHS, ¢opMmupye-
Mbim uenbio C7R7. Ceetoguog HL1 ceetuT,
CUrHANM3MPYA O TOM, YTO YCTPOMCTBO Haxo-
ONTCH B OEXYPHOM PEXUMe.

AkycTnyeckwe curHansl npeobpasyloTcs
TenedoHHsIM kancionem BF1 B anekTpuye-
CKue, KoTopbie Yyepea TpaHcdopmarop T1,
ABNAIOLWMIACA B [AHHOM CNyYae nosbiLao-
LM, 1O ABYXMPOBOAHON TMHWW NOCTYNAIOT
Ha KHOMNOYHbIA nepeknoyatens SB1, nanee
Ha pPerynaTop 4YyBCTBMTENBEHOCTW Ha pesn-
ctope R1, ac ero pewkka — Ha Bxoa Y34. K
€ro BbiXxoay 4epes kHonky SB1 nogknioyeHa
AvHaMuyeckan ronoeka BA1, a yepes KoH-
pexcatop C5 v peanctop RS — Bxopn C D-
Tpurrepa DD1.1. OnemenTtwl RS, VD1 3awm-
LUAIOT 3TOT BXOL, OT OTPMLATENLHOIO Hanps-
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Puc. 2

HOBUTCA BEICOKMIA YPDOBEHb, KOTOPLIM 4epes
pe3ancTop R9 NoCTynNWUT Ha ynpaBnsIoLLMiA
anexTpoa TpuHncTopa VS1 v oH oTKpoeTcs.
Ceetogvwop, HL2 Gypet BknodeH, n 3a-
3ByyuT cwurHan Tpesorn. Ceetogwop HL1
NPW 3TOM NOracHeT.

Ina BO3Bpara ycTpoWcTBa B OEXyp-
HbIA PEXUM HEOBX0OMMO KPATKOBPEMEH-

NPOBOAHOW NWHWK NOCTYNUT Ha TpaHcdop-
matop T1, koTopblii paboTaeT kak NoHWxXalo-
wwin, u npeobpasyerca B aKyCTU4ECKWi
curHan TenedoHHbIM Kanctonem BF1.
BonblWWHCTBO AETanei MOHTUPYIOT Ha
NEYaTHOM nNnare u3 0aHOCTOPOHHE donk-
TMPOBAHHOIO CTEKNOTEeKCTONUTa, HYepTex
KOTOpOW nokazaH Ha puc. 2. B ycrpoir-



CTBE NPUMEHEHbI NOCTOAHHLIE PE3UCTOPLI
MIT, C2-23, nepemenHuiin — CM-1, CMO,
CIl4, okcvaHbie KOHOEeHCAaToPbLI — UMMNOPT-
Hble, ocTansHble — K10-17. Ovop KO5226
3ameHVM Ha avoasl cepuin KOS503, KO521,
K0522, pyop KA2136 — Ha nioGoii BuINpsA-
MUTENbLHLIA ¢ TokoM He mexee 0,5 A.
Ceetogmogbl XenatenbHo NPUMEHUTH
paaHoro useta ceeveHua HL1 — seneHoro
(KMNg24r-n, KMNg24a-n), HL2 — kpac-
Horo (KUMO24A-K, KUMNO24T-K). Mukpo-
cxemy K174YH14 MOXHO 3aMeHuTL Ha
TDA2003, guHamuyeckas ronoeka BA1 —

moban MoLLHOCTLID Ao 2 BT 1 conpotvene-
Hvem 30...50 Om, TenedoHHLI Kancionk
BF1 — conpomvienenunem 50...150 Om. 3ey-
kouanyyatens HA1 — FXP1212, FY-14F ¢
HanpsxeHuem nutanua 12 B, kHonku SB1,
SB2 — KM2-1. TpaHcdopmartop T1 — ot
TPaHCNAUMOHHOrO POMKOrOBOPUTENS, C
TenegoHHbIM kancionem BF1 coegunsior
HW3KOOMHYI0 0BmoTky. MutaloT YCTPOiA-
CTBO OT CTabMNM3NPOBAHHOIO MCTOYHMKA
Hanpsxenuem 9...12 B n Tokom go 0,5 A.
Mnaty ycTaHaBNMBaIOT B KOPNYC NOAxXo-
ofulero pasmepa. Ha nepegHeid nasenu

kpensT kHonku SB1, SB2, ceetogmoas HL1,
HL2, nepemeHHbiii peauctop R1, avHamuye-
ckyto ronoeky BA1 v asykomanyyatens HAT.
TenedonHbii kancione BF1 ¢ TpaHcgopma-
Topom T1 1 koHaeHcaropom C2 ycraHasnu-
BaloT B HEGONLLLOM KOpPMyCce Ha OxpaHse-
MoM 06BeKTe U COEAMHSIOT C OCHOBHBIM
Gnokom BUTOI Napoil NPOBOAOS B 3KpaHe.

MpaeunbHo cobpaHHOe U3 UCNPABHBIX
fertaneii yCTPOWCTBO HanaxXwBaHWa He
TpebyeT, ero 4YyBCTBMTENLHOCTL yCTaHa-
BAMBAIOT pe3uctopom R1.

Penaxtop — H. Hevaesa, rpagwmxa — H. Hevaesa

OVHaMUYECKMNIA PUCYHOK

C aBTOpeBepcoM

A. MAHLOEND, r. Kues, Ykpauna

lNpeanoxeHHoe aBTOPOM YCTPOWHCTBO AWHAMMYECKOro PHUCYHKa
COQEepXUT CBETOANOLAHYIO MaTPULy U y3en ynpasneums. Ero ocobeH-
HOCTb 3aK/I0YAETCH B TOM, YTO C MOMOLULIO BbIK/IIOYATENEH MOXHO
YyCTaHaBnuBars PUCYHOK, pasmMepbi U MONOXEeHUe KOTOpPpOoro M3ame-

HAIOTCHA aBTOMaTH4YeCKH.

pUHUMNMANBHAR Cxema ycTpoicTea
nokasaHa Ha pmc. 1. Ha norvyeckmx
anemeHTax DD2.1, DD2.2 cobpaH reHepa-
TOP NPAMOYrONbHBLIX WMNYNLCOB, a8 Ha
DD2.3, DD2.4 — RS-tpurrep. D-Tpurrepsl

VT1 KT361B

NUHUKM NUTaHuA 4Yepe3 peawuctopel RY,
R10 nocTynuT BLICOKWIA YpPOBEHb, M OH
nepenger B pexuM napannensHomn sanu-
cw. Nlunmn noprta 1—8 paboraioT Kak
BXOAbLl, 1 B MOMEHT OTNYCKaHWA KHONKW

MEHSIOT HaxaTuem Ha kHonky SB2.
Haxatmamm Ha kHonky SB1 skniowaior
WM BLIK/IIOYEIOT PEXMM aBTOpeBepca.

Ecnu BKNKOYEHBI BCE BbIKTHO4ATENN,
KpoMe ogHoro, Ha marpuue obpasyerca
ropuaoHTanLHan OBMXYLWAACA CTPOkKa,
Npuv BKNIOYEHWW BolkNiovaTenei SA2, SA3,
SA4 n SA7 — kBapgpaTbl, pasMepbl KOTO-
PbiX YBENWYMBAKOTCH M YMEHLLUAIOTCS Mo
ee guaroHanw. MNameHnas NonoxeHne Bbik-
nioyareneil SA1—SAB, MOXHO MEHATL Ou-
Hamu4yeckue pucyHku. HeoBxopumyio
CKOpPOCTb NepemelleHns BbibpaHHoro
PWCYHKa YCTaHaBNMBaIOT ABMXKOM Nepe-
meHHoro peauctopa R6.

BonblunHCTBO geTanen, kKpome CBEeTOo-
ﬂHOﬂHDﬁ Marpvusl, CMOHTUPOBaHblI Ha

Puc. 1 DD1 K561TM2

DD1.1, DD1.2 n mynstunnekcop DD3 npep-
HasHa4YeHbl 4R YCTAHOBKU PEXMMOB paboTh
ycrpoiictea. Mukpocxema DD4 — socbMu-
paspagHuiii  peBEepPCMBHLIA  COBWIOBLIN
pervcTp ¢ BXO[AMWU NapasnensHoW 3anmcu,
COBMELLEHHbIMK C Bbixogamu. CeeToauoapbl
HL1—HL16 of6paaylor CBETOAWOOHYIO
MaTpuLy.

Mpu HaxaTuu Ha kHonky SB3 Tpaxam-
ctop VT1 otpeiBaeTcs v Ha Bxog EO Mynb-
Tunnekcopa DD3 noctynaer BbICOKMWIA
YpOBEHb, NEpeBOAsLVA ero BbiXogbl B
BbICOKOMMNEgaHcHoe coctosHue. MoaTo-
My Ha Bxogbl SR v SL perucrtpa DD4 ¢

DD2 K176MNA7

SB3 B paspagbl permcTtpa 3anuiieTtcs
MHpOPMaLMA, HAXOAALWAACA Ha 3TUX BXO-
pax. Korga koHTakTel BblKn4YaTenemn
SA1—SA8 pa3oMKHYThI, BO BCe paspsagbl
peructpa DD4 6yayT 3anucansl nor. 1, u
HW 0aMH ceeTogmon mMaTpuusl HL1—HL16
He ceeTUT. Ecnu 6yaet BkntoyeH nioboii na
BLIKAOYaTenei, To NPW OTNYCKaHUKU KHON-
kn SB3 B cooTBeTcTByOWMIA pa3paa
peructpa DD4 zanwwertcs nor. 0, u Ha
ceeToguogHoin matpuue obpaayertca
CBETALUMACA BEpTUKaneHblil ctonb, aswu-
XYLWMICA cneea Hanpaso. Hanpaenenwe
ero ABMXEeHWA Ha NPOTUBOMNONOXHOE U3-

ABYX MaKeTHbIX NeYaTHbIX nnarax v ycra-
HOBNEHbl B MNacTMaccoBbiii kopnyc. Ha
ero NUUeBor NaHenu B OTBEPCTMA YyCTa-
HOBNEHbI CBeTogMoabl, a Ha GokosoWn
CTEHKE AN\ TONKaTenei KHOMOK, nepe-
MEHHOIO peaucTopa M nepeknoHarene
caenaHbl oteepcTua (pmc. 2). Bece co-
eguHEeHA BbiNONHEHB! ruBkum naonupo-
BaHHBIM MOHTXHBLIM NPOBOAOM.

B ycTpoiicTee npMeHeHbl NOCTOAHHBLIE
peauctopel — C2-23, MJ1T, nepemeHHbIi
Cno, Cn4-1, koHgexcatopst — K10-17,
KM-6. Mukpocxema 74LS257A sameHvma
Ha K555KM11, SN74LS299N Ha
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K5551MP24, K17611A7 — na K561J1A7,
anoasl — mobsle manorabapuTHele MM-
NYNLCHLIE WAW BbINPAMUTENBHBIE CEpUiA
KA521, KO522, KO 102, KO 103 ¢ nioBeimu
6ykBeHHbIMM WHAaekcamu. CeeToguopsl
MOXHO NpuMeHnTE noboro useta ceeye-
HWA, Hanpymep, aenedoro — KWNA21r-n,
xentoro — KWMNA21-XK, opaHxesoro —
KnNg21r-rP. Knonku SB1—SB3 — 6ea
dukcauumn DTST-66, MNkH159 ¢ annHHbIM
Tonkarenem mnu nNnogobHeble, BoiKOYaTe-
nm — SWD4-8,

MuTaoT YyCTPOICTBO OT CTAabUNnanpo-
BAHHOrO WCTOYHMKA HanpsxeHwem 5 B,
noTpebnaeMsiii TOK He NpeBbilaeT 35 MA.

Pegaxkrop — H. Hevaesa, rpagwka — H. Hevaesa,
¢oro — asTopa

Urpa "YpoBeHb"

A. MAMHUYEB, n/o LLlatanoBo-1 CMmoneHckow# obn.

HaBepHoe, MHOrMM 3HaKOMBI UIPbl, 3CTageTsl U COPEeBHOBaHWA Ha
JIOBKOCTL M KOOPAWHALMIO OBUXEHWA C MUCNONL3OBaHMEM CcTakaHa,
A0 KpaeB HanosHeHHOro Bofow. CywHOCTs MrpoOBOro 3agaHvsa —
Aobparsca A0 PpuHKLIA paHbLIe APYrHX, PACNecKas Npu 3ToM Kak
MOXHO MeHbLue Boabl. OnucaHne 3nNeKTPOHHONH BepCHU TaKOW MIrpbi

npeAcrasBneHo B AaHHOW CTaTee.

(‘XEM& WrpPOBOrQ yCTPOWCTBA Nnokasa-

Ha Ha puc. 1. B Hero BxognaT reqepa-
TOp NPAMOYroNbHbIX UMMNYNBLCOB Ha NOrK-
yeckux anementax DD1.1—DD1.3, par-
YUK BEPTUKANeHOro NONOXEeHWA
NOCTOAHHOM MarHure (Ha CxXeme He Nnoka-
3aH) 1 repkoHax SF1—SF4, aBouyHbIiA
cyetyuk DD2, yndpoaHanoroswii npeob-
pasoeatens Ha peauctopax R5—R8 wu
CTPENO4YHBIN MHAMKATOP — MUKpOoamnep-

Ha

DD1.4 6yner HW3KWI YPOBEHb, a Ha ero
BbIXOA€e — BbICOKWIA, U reHepaTop HayHeT
paboTars.

Mpy OTKNOHEHMKM "CTakaHa" OT BEpPTU-
KanbHOro nonoXeHws NOCTOAHHBLIA mar-
HWUT NPUBNMXAEeTCA K OQHOMY U3 repko-
HOB, €ro KOHTakKTbl 3aMbIKAIOTCA W
MMNYNBECEl C BbIXOAA reHepaTtopa nocTy-
naioT Ha exog C cyetumka DD2. Ero Bbi-
X0OHbIE YPOBHWM MEHAINTCA, U TOK 4Yepe3

Mocne nogayv NUTAIOWIEro Hanpsxe-
HWA HA4YHEeTCs 3apsagka koHpeHcartopa C2
¥ BBICOKWIA YPOBEHb HANPAXEHWA Ha pean-
ctope R3 obGHynut cuetumk DD2. Mo-
CKOMNbKY Ha BbIXOOAX CHETYMKA YCTAHOBAT-
CSl HU3KME YPOBHW, TO TOKM, NPOXOAALLME
yepes peauctopsul R5—R8, notekyT yepes
MukpoamnepmeTp PA1 — ero ctpenka oT-
KNOHWTCA Ha MakCumansHoe neneHve
wkansl. Ha Bxope nornyeckoro anemeHTa

meTp PAT. MmukpoamnepmeTp PA1 yMmeHbluaeTcs.
| rm
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Puc. 1

Yem Gonbluee YACNo MMNYNLCOB NOCTYNUT
Ha Bxog C cuertumka DD2, Tem meHbLue
nokasaHva mMukpoamnepmetpa PA1., Ta-
kMM 0Bpasom, Yem aonslie "crakad” Goin
HakNoHeH, Tem Gonbwe "BOAbI U3 HEro
BbITEKNO", a CTpenka mukpoamnepmMerpa
BbINONHAET GYHKLUMWM MHOWKATOPa YPOBHA
HWOKOCTK B "CTakaHe”.

Korna Ha Bcex Bbixoaax cHetynka DD2 —
BbICOKWE YPOBHW, TOK 4Yepe3 MWKpoam-

nepmeTtp PA1 He npotekaer — "crakaH”
nycT. lNpwv atom Ha Bxoge anemenTa DD1.4
YCTAHOBWTCSH BbICOKWIA YPDOBEHb, 8 HU3KWIA
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YpOBEHL Ha ero eeixone 6nokupyer pabo-
Ty reHepatopa. B atom cnyyae garuvk
BEPTMKANLHOIO NOMOXEHUA HE BNUSET Ha
coctosHue cyetymka DD2. YcrtpoiicTtso
OCTaeTCA B TAKOM COCTOSHUW [0 HOBOTO
WrpoBoro uuvkna. [ns noBTOPHOro 3any-
cKa wWrpsl HeoBXxoouMO BLIKNIOHUTE W
CHOBA BK/IIOHUTL YCTPOWCTBO.

Puc. 3 Puc. 4

BonblMHCTBO AeTanein MOHTUPYIOT Ha
nnare u3 OQHOCTOPOHHE (PONLIMPOBaHHOIO
CTEKNoTeKCTONMTa TONWMHOIN 1,5...2 MM,
YepTex KOTOPOW Noka3aH Ha puc. 2.
Jartuvk BepTUKanbHOro NONOXEHUR

My,

(puc. 3) cobupaloT Ha nnactvHe 1 M3
LOM3nekTpuka, Hanpumep, oprcrekna,
TAKOro Xe pasmepa kak W nnara, Ho
TonwwmHoi 3...4 mm. Konbua 2, 5, 6 naro-
TaBNUBAIOT U3 MEOHOI NPOBONOKM OMa-
meTpom 1...1,5 MM, Ha onpaskax Nnoaxo-
AsLLero pasmepa, OCTaBNAA MOHTAXHbIN
“yc" onmuoi 10...20 mm. Ux guametp wm
paccTofaHne Mexay HUMK
Ha nnacTuHe nogbupaioT
ONbITHLIM NYTEM MCX0Os U3
VMEIOLLMXCA FepPKOHOB W
Heo6xoguMMOW  YyBCTBU-
TENLHOCTU datyvka. "Ycol"
KONeL, BCTaensioT B OTBEp-
CTWA NNAacTUHBL W Npu-
knevsaioT kneem “"MoHo-
nAT" MK SNOKCUOHEIM, NPU-
navBaioT repkoHsLl 7 W Npu-
BASLIBAIOT HATLIO 3 K KONbLY
2 cTepxeHb 4 ¢ marHuTom 8.

Mnaty ¥ nracTuHy co-
equMHAIOT Mexay coboii ¢ no-
MOLLbIO ABYX CTOEK U BUHTOB
Tak, 4ToBbl AaTiMK BEpTK-
KanbHOro nonoxeHus Bbin
PacnonoOXeH Mexay HAMK, 1
KPENAT KO OHY KOpmyca NocpeacTsoM aByx
YrONKOB, HAOEThIX HA KPENEXHbLIE BUHTHI
HWKHE CTokW. B kasecTse kopnyca Mox-
HO MCrOML30BaTL NNacTMaccosylo GaHky
NnoaxoadaLlero pasmepa, Hanpumep oT

YnpasneHue npubopamm yepe3s
COM-nopT KoMnbloTEPA

T. HOCOB, r. Caparos

ABTOp paspaboran nporpamMmy M YCTPOMHCTBO ANS ynNpasieHUs
PasnuYyHbIMM 3NMEKTPO- W paguonpubopamMu ¢ MOMOLYLIO KOMMLIOTE-
pa. Ycrposicteo nogknioyailor Kk ogHomy u3a COM-nopros, a ynpa-
BnATL NpubopaMy MOXHO Kak C MOMOLLbIO 3KPaHHbIX KNaBuil, TaK v

BHELHUX [aT4YHKOB.

Xema ycTpoiicTea nokasaHa Ha puc. 1.
Ero ocHoea — mukpocxema 74HCS595,
npeacrasnqollan cobon 8-paapanHbIA
COBWIrOBbIA PErMCTP C NOCNEA0BaTENBHBIM
BBOAOM W MOCNEepoBaTentHbIM W napan-
neneHeIM BeiBOAaMmu wHdopmaumn. Ma-
pannenbHbId BbIBOO, OCYLLECTBISEeTCH
yepea OydepHbit PErMcTp C BbIXOOAMM,
KOTOpblE UMEIOT TP cocToAHWA. WHpop-
MauWoHHBIA CcUrHan nogaioT Ha Bxon SER
(ebiBOA, 14), cuvrHan 3anucu — Ha BXOA
SCK (ewiBog 11), a curHan selBOga — Ha
exog RSK (ewiBOp 12). Ha mukpocxeme
DA1 cobpaH cTabunu3atop HanpsxeHWs
5 B ans nutanusa peructpa DD1.
YCTpOMCTBO NOAKNIOHAIOT K OAHOMY M3
COM-noptoB komnsioTepa. MHdopmaum-
OHHbIE CUrHanbLl NOCTYNAIT HA KOHTaKT 7
po3eTkn XS1, cUrHans! 3annucu nHgopma-
UMM — Ha KOHTAaKT 4, a CUrHansl BelBoga
vHdOopmaLmMn — Ha koHTakT 3. CurHans
COM-noprta cornacHo craHgapty RS-232
vMelT ypoBHu okono —-12B (nor. 1) »n
okono +12 B (nor. 0). ConpsxeHue aTumx

kakao. B 6GOkOBOW NOBEpPXHOCTW AenaioT
Kpyrnoe oteepcTue ans kHonku SB1 u nps-
MOYTONbHOE OTBEPCTME ANA MUKpOaMnep-
meTpa (puc. 4). Ero pacnonaraior Beptu-
KaneHO, 4T00bI MakcumansHoe AaeneHve
LWiKans BbIN0 BBEPXY, W 3aKPENNAIOT KNeem.

B ycTpoiicTee npuMMeHeHbl NOCTOAH-
Hole pesuctops OMJT, C2-C3, noa-
cTpoeyHbliln — Cl3-3, konpeHcaTopsl —
K10-17, mukpoamnepmeTtp PA1 — M476
OT mMarHutodoHa € CONPOTMBNEHWUEM
pamkn okono 900 Om 1 TOKOM MONHOro
otknoHennsa 100 mkA. Jonyctmmo wc-
nons3oeaHue avopoe cepun KO 103,
KAO521, KO522 ¢ niobbiMy BYKBEHHLIMW
uHaekcamu. SB1 — KHONOYHBIN BoIKNIOYA-
Tens ¢ dukcauvein SPA-118A, SPA-118B.
MuraioT ycTpoiicteo ot Garapew Hanps-
xeHvem 9 B — "Kpona”, "Kopyra", 6F22.

YacToTy reHeparopa MOXHO U3MEHATL
peaucTopom R2. Hem Bbilwe 4acToTa, Tem
BoicTpee Oyner "BbinuBaTLCA Boga”. Ecnu
rnocne BKNIOYEHWs YCTPOWCTBa CTpenka
mukpoamnepmerpa PA1 HaxoguTes He Ha
MaKCUManbHOM AeneHWW Likansl, noTpe-
6yerca noabop pesuctopoe R5—R8.
Hanpumep, ana ysenuyexuns Toka Ha 20 %
HEoBX0AMMO YMEHBLLWTE CONPOTUBNEHUS
3TKX peaucTopos Takxe Ha 20 %, coxpa-
HAA HEM3MEHHBIM OTHOLLUEHWE UX COnpo-
TUBNEHWIA.

Pegaxtop — H. Hevaesa, rpagwka — 10. Angpees

YPOBHE C BXOOHLIMW YPOBHAMMW PErMcTpa
DD1 BoiNONHEHO € MOMOLLLIO PE3UCTOPOoB
R2, R3, R5 1 ctabunurpoxos VD1—VD3 ¢
HanpsxeHuem ctabunuaaumm 5,1 B.
CuvrHansl ynpaeneHusi BHELUHWMK Npuw-
6opamu hopmupyloTes Ha Beixoaax Q0—Q7
pervctpa DD1. Beicokmid ypoBeHb paseH
HaNpPFXeHWIO NUTaHUA MUKPOCXemMbI (OKOMO
5 B), Huakuin — menee 0,4 B. 9v curHansl
ABNAIOTCA CTATUHECKMMW M OBHOBNSIOTCA B
MOMEHT MOCTYIJ/IEHWA BLICOKOIO YPOBHSA Ha
exon RSK (sbiBOg12) peructpa DD1.

DA1 78LOS
+ 3[31-1 ; K e 16 DD1
o= B oo =
128 100 mx x 100 mx x
_ ., x16B x16B o Kesie. 8 DD1
DD1 74HC595
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COCTORHUE KaXA0ro u3
SB1IID BLIXOAOB  yCTpO#iCcTBa
—® Kexoay 1 (BbICOKMIA YpOBEHL — 1,

HU3kuMiA — O K NycTo).
Mporpamma, “nepebu-
pas” B paboyem umkne crtonbusl Tabnuuel,
yCTaHaBnvMBaeT Ha BbiXOAax YCTPOWCTBa
COOTBETCTBYIOLME NOTMHECKWUE YPOBHW.
3aneceHHas B Tabnuuy vHpOpMaUMsa aBTo-
MaTU4ECKKM COXPaHAETCH NPV 3aBepLueHnn

=10l

OnpenenurTe BXOAb. CUrHAML C KDTOPLIX
6YyAyT NepexnioyaTs COCTOSHWE BLIXOAOB

Buixog 1 Boixog 2 Buiton 3 Brikon 4 Boitoa 5 Boivog 6 Boivog 7 Boixog B

Bmlmﬂ __]!md Jiul _Jimd _j[md __JIB::Z __I[

Cocrosnue
BHIXOAOB

Orxsocsiae o2 v jed =) je 3] jed 3] o 2] [e2 x| el
MACCHD SWYWAW NACCHD AKTWRW NEFMNA AKYENN NETMRA ARTHN
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Puc. 6

Ceetoavoast HL1—HLB npegHasHayeHs!
ans HabniogeHun 3a paboToil yCTpoIcTea.
Ynpagenexune yCTPOWCTBOM OCYLUECTBNA-
€TCA C NOMOLLBIO pa3paBoTaHHO aBTOPOM
nporpammbl UniCOM. BHewwHwid Bug rmas-
HOrO OKHa NporpaMmebl NokasaH Ha puc. 2.
Mocne ee 3anycka cnegyet Buibpats CBO-
60aHbIA COM-nopT 1 CKOpOCTL Nepeknioye-
HWA BbiXQAOB. B ctpoku Tabnuusl BBOAST
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Puc. 7

paboTkl NporpaMMel M 3arpyXaeTcs BHOBb
npyv ee nocnegywowem sanycke. [na Ha-
MAQHOCTK, B NEBOIA 42CTW OKHA NPOrpaMmsl
NnoAcBeYeHb! HOMEepa BbIXOHAO0B, Ha KOTOPLIX
YCTaHOBNEH BLICOKWIA YPOBEHb.

Ynpaeneune npubopamMmM MOXHO OCY-
LUECTBAATE U C NMOMOLUBIO BHELWHUX KOH-
TaKTHBIX 4aTHWKOB, KOTOPbLIE MOAKNIOHAI0T
K Bxogam 1—3 v nuHUM nutanmua +5 B.
OHK gonxHbl paboTaTs Ha 3aMbikaHue unu
pasmbikaHWe KOHTakToB. Mpumep cxemsl
nogkni4YeHWAa dartyvMkoB NokKa3aH Ha
puc. 3. MNpu HAXaTUW Ha SKPaHHYIO Kna-
BuLY "HacTpoiika BX0O0B" OTKPLIBAETCA
okHo "CornacoeaHue BXOQ0B WU Bbix0goB"
(puc. 4), roe BeIGUPAIOT BXOAL!, KOTOPLIE
6yayT W3MEHATb COCTOAHWE BLIXOOOB.
MMuTupoBate paboTy BXOQOB MOXHO,
HaXWMas Ha 3KpaHHbIe Knasuwm "1°, “2",
"3" ocHOBHOro OkHa nporpammel. B Tex
cny4asx, korga npubopamu Hens3a ynpa-
BNATE C NOMOLWLID NOrvM4yeckmnx YpDBHeﬁ,
cnegyet NpUMMEeHWTL pene, cxema nog-
KNIOYEHWA KOTOPOro NokasaHa Ha puc. 5,
WK TPaH3WCTOPHYIO onTonapy (puc. 6).

BONbWWMHCTBO geTanein MOHTUPYIOT Ha
neyaTHOW Nnare u3a 0QHOCTOPOHHE hOsb-
r’MpPoOBaHHOrO CTEKNOTeKCTONMTa TONWM-
HOW 1...1,5 MM, YEPTEX KOTOPOIA NokasaH
Ha puc. 7. Ha atane otpaboTku anropur-
Ma ynpaeneHus CBeToOAMOAL! MOXHO yCcTa-
HOBWTL Ha nnarte (pmMc. 8), a 3aTtem wck-
nioynTe. Peanctopel R1, R4, R6 moHTKU-
PYIOT Ha BbiBOAAX po3eTkmn XS1.

B ycTpoiicTee NpuMMEHEeHLl Pe3ucTopbi
C2-23, MNT, okCuAHLIE KOHAEHCATOPL —
K50-35 unu uMnopTHeie, po3eTtka XS1 —
DBOF. MNomMumMo ykazaHHbIX Ha cxeme cTabu-
NIUTPOHOB, MOXHO nNpumMeHuTs BZX55C5V1
wnn oteyecteeHHsle KC147A, ceetoamo-
ol — nobeie. MMkpocxemy ycTaHaenm-
BaIOT B NaHenk. [NWTaloT yCTpoicTBO OT CTa-
6MNU3NPOBAHHOrO WK HecTabunuanpo-
BAHHOIO UCTOYHUKE NUTRHWA HANPSXXEHUEM
12 B n Tokom ao 100 mA.

Or pegakywwn. [porpamma UniCOM
HaxonuTcR Ha Hawem FTP-cepsepe o
agpecy <ftp://ftp.radio.ru/pub/2007/11/
UniCOM.zip>.

Penarrop — H. Hevaesa, rpagxa — H. Hevaesa,
GHOTO W CKDMHWOTS! — SBTOPE



YL He cOaBndal0OT TEMNna

atom ropy 4Yucno YL y4acTHWKOB
HECKONBKO YBENWYMNOCE MO CPaBHe-

HUWIO C NPpeabIayLvMn rogamu, M npovuao-
WNo 3TO 38 CYeT pocTa Y4acTHWKOB B

Ukrainian amoteur receiving station
WAZ 18 ITU 29 URDA KRA-02 Loc: KNTABW

Ten. 607-68-89
E-mail: mail@radio.ru

DanmonoHT

nogrpynne paavocTaHumWii C OAHUM one-
patopom. ITO pagyeTt u camo no cebe, u
notomy, 410 y paguoniobureneit Poccum
NOABNAETCA Hagexna NpoBecTv, Hako-
HeL, B CTpaHe I"IIOJ'!HOLI,BHHHF! YyemMnuoHaTt
CTpaHsl No paguoceasum Ha KB cpegm
HEHLWH.

B noarpynne paavocTaHuuin cC

UU-4-88

OAHWM ONepaTopomM Ha Nepeoe MecTo
BHOBb Bullwna AvHa MambapsH (EKEYL),
NUWbL HEMHOro OT Hee oTcTtanu Ceert-
naHa XwtHukoea (RASACL) v Jlio6oBb
Cupopexkosa (UA2FYL), aaHsBwue
COOTBETCTBEHHO BTOpPOEe W TpeTke
mecTa.

B komaHgHOM 3a4yeTe Nyywuin pesynb-
TaT nokasanu l0nua Kanpanosa (RASUFM)
u Enena Lleprosa (RK9UIV), BwicTynas-
wwe Ha pagwocTaHumm UASUZZ. Mpo-
LWNOTrOAHUA Nnaep — KOMaHga pagmo-
ctaHumy RK9SXD — B atom roagy Geina
BTOPOA.

lfanuHa YanneirmHa (RD3-100) okasa-
nack ny4wei cpegy SWL.

Y onepatopoB "MyXCKWMX paguocTaH-
umiA” Hanbonee akTMBHBIMM Bbinv EK3SA,
RKOCWW u R3A-847. OM yuyacTHukam
3TUX COPEBHOBaHWIi — BnarogapHoCTL 3a
TO, 4TO OHM nogaepxanu YL!

rn-::w,%w'

Date Time
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| Caman loHas y4acTHMUa COpPEeBHOBaHuii — AecaTuneTHas AnexcaHapa
Aceesa (UU-J-88) — npunoxuna k or4yety ceoio QSL.

UTtoru copesHoBauuit YL/OM CONTEST (mecTo, NO3bIBHOW, O4KMH)

YL SOAB 7. RK3WWA 83 3. UE3NDG 36 17.  RK9AK 29 | 42. OK2QX 17
8. RK1QWX 81 4.  RK3NWA 36 18. RVICVA 29 | 43. RWOSP 17
1.  EK6YL 128 9. URBGWZ g 5. RK1QxX 33 19. RA3ZC 28 | 44. US0QG 16
2. RASACL 124 10. UTTAXA 77 6. RK3DXS 28 | 20. RV3RF 28 | 45. RVOCD 15
3.  UAZ2FYL 120 11. RZ3TZZ 73 7. UASUWM 14 | 21 RNOJN 28 | 46. RADAY 14
4. RK3VA 96 12.  RK3WwWO 71 8. RzZouzpP 12 22. UNSC 28 | 47. LY2LF 13
5. RA3TYL 89 13. RK6YYB 71 23.  UA3LHL 28 | 4B. UA3UKD 13
6. UNSBV 83 14. RK3XWL 61 OM SOAB 24. RA9ASX 27 | 49. YL2CV 12
7. RUOSYL 76 15. RK3WQ 58 25. EWBCF 27 | 50. RA3VE "
8. RK3XWO 74 16. RK3IMWX 46 1. EK35A 44 | 26. UA3RE 27 | 51.  UN7PKX 9
9. RD3QG 51 17. BRKINWG 43 2.  RW4FX 40 27. EU1DZ 26 | 52. RUSUR 9
10. RKIKWI 34 18. RKO0SzZz 16 3. EW7LO 38 28. RASAP 26 | 53. RWIXB 9
11.  RV3ADL 33 4. YL2PQ 37 29. RN3ZIN 26 | 54. DJIYFK 8
12.  RX9Al 25 | YL SWL 5. RABAFB 37 30. RVSAZ 26 | 55. RASURV 7
13. EUBNN 16 6. RN4AO 36 31.  UAZFL 26 | 56. RN3QNL T
14. RKO0SZZ 16 1 RD3-100 96 7. UASAX 36 32. RU4AO 26 | 57. RKSUAZ 6
2. RAB-013-KR 63 8. UAICUR 35 | 33. UNTFW 26 58. UASWOB 6
YL MOAB 3. R3M-56 51 9. RW3AI 35 | 34. RA3VFF 25 | 59. RvVIUDZ 6
4. Uu-J-88 22 10.  RVOCQ 34 | 35. Rw4PY 24 60. RA3XEV o
1. UASUZZ 173 5. R3M-74 21 11.  UA4PIE 32 | 36. RWICW 23 | 61. UA3UBT 3
2. RKS9SXD 145 12.  RABAAW 32 | 37. RZEMP 23
3. RZouwz 124 | OM MOAB 13. EW6MM 3 38. RAIMX 22 | OMSWL
4. UNBLWZ 123 14.  EWVKR 31 39. RN3RFV 22 1. R3A-847 36
5. RZOCWN 108 1. RKOCww a7 15. RA3GBW 30 | 40. RASJG 21 2. R3D-117 16
6. RZSAWA 95 2. BEwsww 40 16. RN4SS 30 ' 41. UAZFBQ 18 3. R3M-52 10




"PAOUNO" — O CBHA3U
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"OxoTa Ha nuc"” Hayanachb y Hac

50 neT Ha3apn

Anekcarvgp AKMMOB (UA3AG), r. MockBa

CrnopruBHas paguvoneneHrayna ("oxoTa Ha nuc”) Bowna B Hall
paaunocnopt 50 ner Haszaa W ObICTPO 3aBoeBana nNonynspPHOCTB.
Bckope cranu npoBOANTLCH KPYITHbIEe MeXAyHapOAHble COpeBHOBAa-
HUA, a 3aTeM ¥ YeMnuoHaTsl EBponbi. BocnoMuHaHUAMMK O TOM, KaK
HayuHanacsh "0XoTa Ha INC", AEeJSINTCH C HUTATENIAMM KYPHANa caMbli
nepebii yemMnuoH EBpons! No 3TOMy BUAY CNOPTa.

1957 r. B pa3HbiX ropogax Torja eue

Cosetckoro Cowo3a npowni nepebie
COpeBHOBaHUA No "oxoTe Ha fmc”. Ux npoee-
[LEeHVI0 NPeaLIecTBOBaN0 akTueHoe obGeyxae-
HWe B paguoknybax u B adupe opraHm-
3aLMOHHBIX BOMPOCOR, 8 TAKXKEe MONOXEeHWA
3TUX HOBLIX A/1A COBETCKOro pagmocropra
COopeBHOBaHWIl. Mexay TeM B HEKOTOpbIX

A NPUCYTCTBYIOLLME Ha BCTPeYe PYKOBO-
avtenn paguoniobuTensckux obveguHe-
HuiA EBponsl cobupannces gna obcyxneHus
aKTyanbHbix BOMPOCOB MO panbHenemy
passuTuio pagwoneneHrauuv. KMMeHHo
Toroa v BeN0 peLleHo NPoBEeCTU HeMIUOo-
HaT EBponel no "oxorte Ha nuc” B cneayio-
wem 1961 r. Buue-npeswnaexT Leseackoro

Anexcarngp Axkumos (UA3AG) — nepssiii yemnuoH EBponsi no “oxore Ha nuc ™.

eBPONeickx CTpaHax "oxota Ha nuc” yxe
nony4una nNpuaHasve, U Ha KoH(pepeHUMax
1-ro paitoHa MexayHapoaHoro pagyoniobv-
TENLCKOro cot3a 6binu cHOPMUPOBaHEI
OCHOBHbIE TpeboBaHWA K NPOBEAEHWIO No-
pO6HLIX  COpeBHOBaHWiA (4vCno nepe-
[namuvkoe — "nKC”, MX XapakTepucTUKK,
paccTosHWe Mexay "nMcamu” U T. 4.).

Mo npepnoxenuio o6lwecTea "Cnopt n
TexHuka" lepmaHckon [lemokpaTuyeckon
pecnybnuvku B mioHe 1960 r. B Jleinuure
npoLuna nepeas MexayHapoaHas BCTpe-
4a "nuconoeoB”. Ha 3Ttn copesHOBaHUA
npubeino okono 900 paouonioéutenei na
10 ctpaH Esponei. MNocne copesHOBaHWIA
B npekpacHom neconapke Jleinuwura
"Ayan3ee” npoLuna 04Hasn BCTpeya OrpoMHO-
ro 4Mcna pagmoniobuTeneil MHOMMX CTpaH,
KOTOpPaA BLUMNACHL B MPaHAMO3HLIN Npasfa-
HUK. Ha Heil npucyTCTBOBaNM M3BECTHLIE
KOPOTKOBONHOBWKW TOTO BPeMEeHW IJpHCT
Kperkens (RAEM), One Xonete (LA3GT),
AnekcaHgp Towwd (YU1FC), Kapn 3puk
Torm (SM5AZO0), leitHy, Llnara (DJ1NR),
lepman Lpeep (OE1SY) un muorve opyrve. B
am™m gHv B adwmpe pabotana noburensckan
pagmocTtaHumsa (DMOEAM), v kaxabii w3
Y4YACTHMKOB BCTPEYM WMMEN BO3MOXHOCTb
CBA3aTLCH CO CBOEI CTPaHOoA U ropogaoM.

cotaa pagvoniobutenein Kapn Spuk Tottn
(SM5AZ0) npennoxvun nNPoOBECTU NepBbii
yemnuoHat Esponel B CTokroneme.

B sakniovenue Jleiinumrckoro dopyma
pagvoniobutenei coctoanca Hesaboieae-
Mblid Beyep B 6Gonbluom pecTopaHe napka
oTobixa "AyaHaee”, roe NpuMCYTCTEOBano
Bonee TLICA4YM rOCTen.

B 6ecene 3a pectopaHHbiM CTOAMKOM
Hemeukue paJJHOﬂIOGHTEIIH noseganu,
Kak B Hayane 60-x rogos MM nNpuyLina naeqa
"oxoTel Ha nnc”. B rogel BOWHLI MOMCK
nepeaaTyMKoB NPOTUBHWUKA akTUBHO Benw
paguocnyxbbl  KOHTppa3seoku BCex
BOWIOWMX pepxas. [locne OKOHYaHusA
BOWVHbI BCE 3arvxno, U OKa3aBLUMECH HE Y
Aen paauoneneHratopLvky pewwmnuv npu-
pate cBOei npodeccuu ChopPTUBHLINA
UMNynec. BoT Tak U NOSBMNCA HOBLIN BAL,
paguocnopTa — "oxoTa Ha nuc”.

B wectvgecaTele rogsl pagvocnopT
6ypHO pa3BvBancA B Hawen crtpaHe. MH-
dopmauma 0 COpPeBHOBaHWAX MO "OXoTe Ha
AMC” NOABNANACH HA KPACOHYHBIX PeKNaMHbIX
nnakarax. WM Beinnm cnysau, korga Ha
CMNOPTUBHYIO NNOWAAKY ABNANMCE OXOTHU-
KW, B NPAMOM CmbICNE 3TOro Cnoea, — C
opyxuem u cobakoin Ha noeogke. W korga
NOHUMANMK, HTO "KYNWAMCL" HA HENOHATHYIO
peknamy — ynsi6anuce Unu sBopHau. ..

[e6ior Hawein cOopHO kOoMaHObl Ha
yemnwoHaTe EBponbl GLin ynayHeiM. Ha
OmanasoHe 2 MeTpa BCe Npy3oBLie MecTa
3aHANM HalW CrNOPTCMEHBLI: aBTOp 3TUX
cTpok, Wropo Wanumos (UA3AEF) w
Anwatonuit  peumxmd  (UA3TZ). Ha
avanaszode 80 MeTpoB Mbl HE nonanuv B
4HUCNO NpU3epoB, HO NOKa3any BuICOKWEe
peaynstatel. B peaynsrare komanga ©PC
CCCP 3zansna ofwee nepsoe MecTo.
Mocne 3toro YemnuoHara ee npuaHanm
nuoupyioweiil B Espone.

Moaxe “oxota Ha nMc” nony4vna Ceoe
coBpeMEeHHOEe HasBaHwe — CNopTVIBHaA pa-
ovoneneHrauvs. 3To yBNekartensHel Bug
pagmocnopTta. Ero, noxanyi, no codera-
HUIO — HaNPAXEeHHOCTL NPOXOXOEHWA Tpac-
Chl U MACTEpCTBO B obHapyxeHuu "nuc”™ —
MOXHO CPaBHWTEL TONLKO C GMATNIOHOM. %]

BH&!.I.II-'I OHW HEe Tak
YX MHOM0 OTKpbi-
BAETCA KONMNEKTHUBHLIX
PaOMOCTaHLMIA, B YacT-
HOCTW B roCyupexne-
Husix. Cpegn NPUATHBIX
VCKMIOYEHWIA M3 3TOrO
“npaeuna” MOXHO Ha-
38aTh NOSBNEHWE TaKOW
paguocTaHumn 8 OIYMN
"HUW cuctem cessu w
ynpaenexns”. Mges co-
303HWA  KONNEKTMBHOM
pagmocTaHumn  Gena
NoafepxakHa  AMpeK-
Topom HWW A Ka-
33HCKMM, @ Hauanb-
Hukom RU3AWG cran
COTPYAHUK WHCTUTYTA
A Mpaemok (UA3SAQ).
K 30-netvio uHcTHTYTA
Gbina BbINYLLEHA CREUM-

anbHas QSL.

"KonnexktTuska” érynmn HHUCCy

R Y awy,

Onepatoper RUSAWG — lanwna lNycesa w Buxtopus
Muxaiinosa.




"Aomopenoso — 2007"

Bopuc CTEMAHOB (RU3AX), r. Mockea

3aToM rofy AomMogenoBCckuin (Gectu-

gans cobpan pekopgHoe 4uCno
y4acTHukoB — Gonee 600. KoHeuHo,
3aMEeTHYIO ero 4acTb COCTaBUNWU Paavo-
nobutenu Mocksel 1 MoAMOCKOBLS, HO
W B uenom ctpana Gbina npeacraeneqHa
otnvyHo — 54 permvoHa. Ha 3Havkax
$urypmpoeanu noasiBHble oT KanuHuH-
rpaga oo Kamuyartku, or MypmaHcka no
H0XHBIX PErMOHOB CTPaHul. Kak v B npo-
LAbIe rofsl, B rOCTU K POCCUAIHAM nNpue-
Xano Hemano YKpawHCKWMX KOpOoTkKoBON-
HOBUKOB. bBbinu npegcraeneHsl Ha
decTtueane paguoniobutenn Benapycw,
Mongoeul, Nateuw, Jlutesl, fepmannu 1
Kanagwl.

Crano yxe Tpaguumei npvcyTcTBue
Ha ¢ecTveane pykosogutenei odpuum-
anbHbLIX OpraHu3auunii CTpaHsbl, B Befe-
HUW KOTOPbIX HEXOOMTCA Halle ABUXE-
Hue. B atoM rony npuexan pykoBOOM-
Tens QegepansHon cnyxbbl No HAA30PY
8 cdepe MaccoBblX KOMMYHUKaLWMA,
CBFI3U M OXPaHbl KyNnbTYpHOro Hacnego-
BaHua b. A. Bospckos. OH nposeun 3a-
HHTeDECOBBHHOCTb B pelueHuu BoOnNpo-
COB pa3sBUTUA POCCUICKOro paauonio-
GuTenncTea M paguocnopTa, a Takxe
noobeLyan noanepxky B NPOABUXEHUM
NOAroTOBNEHHLIX MPOEKTOB HOPMAaTUB-
HbIX akToB, 3aTparvsawumx chepy
nobuTensckoi paguocenaau.

Opranunzatop ¢ectmeana — Coios
paguoniobutenein Poccun — B ero pam-
Kax MpoBen nuilb Osa “ceBoux” Mepo-
NPUATUA: "KPYINbIA CTON" peruoHanbHbIX
otaenenuit CPP n cemuHap ¢ cyabamu
no paguocnopty. OcrtanbHbie mepo-
npuatua Oblnv  OpMEHTUPOBaHbI Ha
Camblil LUMPOKUIA KPYr ydacTHukose. B
3TOM rogy ocob0il NONyNAPHOCTLIO
nons3osanca TexdHudeckunin KB dopym,
ANS NPOBEAEHUA KOTOPOro MNpULLIOCh
WCNONb30BaTh KOH(MEepeHL-3an BMecTu-
MoOCTbI0O okono 300 usenoeek. Kpowme
TOro, B Nepebi geHs GecTtveans npo-
wnu RRC/IOTA ¢opym, YKB dopym,
MonogexHblin opym, Gopym "OXOTHM-
KOB 3a gunnomamu”.

Ha BTopo# aeHb hecTusans y4acTHn-
K1 "Okkynuposanu” koHQepeHu-3an, B
KOTOPOM [OEMOHCTPUPOBalIUCL BUAEO-
Gunembl 0 pagnonobuTensckux akcne-
AWLUMAX — M NO NPOCTOPam Hailen
PoouvHbl, W B OQanekve yronku Hallewn
nnaHeTsl. BONLLWOW WHTEpec Bbi3aBan
BuoeodUnsM CaMapckux paguoniobure-
neit o6 oAHOM M3 CambiX W3BECTHBIX
KOPOTKOBONIHOBMKOB W3 NOBOEHHOW W
NocneBoeHHON paanoniobuTensCcKoi
koroptel — 06 Anekcangpe KamansarvHe
(UA4IF), koTopomy B 3TOM rogy vwcnon-
wunoce 6ol 100 ner. M ato ocobexHo
NPUATHO — 3HAYUT, B Ayluax Hawwmx
paavoniobuTeneil BoCCTaHaBNMBAETCA
yBaXeHWe K Halleil UCToOpUM.
. . . .

A B nepepbiBax mexagy Gunomamm
paguoniobuTeny NpUHMManu y4actue B
TPaaWUMOHHbIX KOHKYpCax, Cpeau KoTo-
pbix Bbiny OBa cocTa3aHwa (Tenerpad-
Hble 1 TenedoHHbLIe) N0 NprMeMy No3biB-
HbIX papuocTaHumii ua acdupHoin "cean-
k1", MUHM-KOHTECT Ha YKB, ase BuKkTO-
pwHbl (ogHa — pns OM, gpyras — ans
YL) no paguoniobuTensCckoii TemaTuke.
Cocrosncs, eCTECTBEHHO, ¥ TPAAULMOH-
Hel yT6onbHbIA mMaty DXCC — 10TA.
Hy 1, KOHEYHO Xe, BCTPeuM CTapbiX w
HOBbIX Apy3eil  6eckoHeYHbIe Pasroso-
Pbi 0 Hawem obLEeM yBneseHun.

Ha ¢ecrusans sce Gonbuie u Gonblue
npueaxae'r KOPOTKOBONMHOBWKOB C
CeMbAMW. 3TO TOXE XOPOLUMIA 3HAK —
YyneHbl CeMbW MMEIDT BOSMOXHOCTE yﬁe-
[MTBCS, 4TO Aaneko He Bce paguoniobn-
TENbCTBO CBOAWTCS K CUAEHWID MO
HOYaM 33 TPaHCMBEPOM, W XOPOLUO
OTAOXHYTb B XOpowem mecte. Ho oco-
6eHHO NPUATHO, KOrA@ W Y4NeHbl CeMbH —
Toxe paguonobutenn. OcobexHo,
Korga peyb 3axX04MT O AeTsX.

Ha 2-i1 cTpanuue obnoxku nomewe-
Ha ¢otorpadpus Hukonas (RA3SWUO),
paboraowero Ha  decTuBansHoM
paguoctaHumu R15SRR. Cospanock
nonHoe BnevyarneHue Toro, 4to pabora-
eT ONbITHLIA oneparop.

Coecem HepasHo — B siHBape 2004
roga — ero oteu Esrennii Mepsenes
(RA3WC) npueen manekuvka o [sopey
nuwoHepoe k Bnagumupy Mamaesy
(RUSWM) w Hwkonawo Crpykosy
(RX3WH). Ocdbopmun noanucky Ha xyp-
Han "Paguo”, v yxe B anpene Toro xe
roga Hukonai BbICTABWN CBOKO NEpPBYIO
paboty, cobGpaHHyld No marepuanam
XypHana, Ha ropoJCKOi BbICTABKE Tex-
HW4eckoro TeopyecTea. K ToMy BpemeHu
y Hero yxe Bbina 4-a kareropua n cobeT-
BEHHbIN NO3biBHO — RABWUO. Mo cTo-
nam Hwukonas nowna v ero mnanwas
cectpa Onbra. OCBOMB BMECTE C HUM
paBoty B acupe (noka et He Geino ewe 8
NIeT), OHA BCKOpe nony4una Mno3biBHON
RA3WVO.

WayuuB Tenerpacdnyio aabyky, Huko-
nai cran aktueHo paboraTte B COpeBHO-
BaHWAX N0 pagroceaan Ha KB, HauvHasa
RAEM CONTEST 2005 r. Hayan oH
0OCBaWBaTb W CNOPTUBHYIO PanvoneneH-
rauvio, U CKOPOCTHYID Tenerpaduio,
CTan 3aaHWMaTh BLICOKWE MecTa B COpeB-
HoBaHuax. B 12 net Hwukonan yxe
NOBTOPHO BeinonHun Hopmatue KMC, a
ero cecTpa BbLINONMHWNE 3TOT HOPMATKE B
9 net. MNony4uTe 3TU pa3psdbl MM Noka
He yAanock (CAMLLIKOM MoNnogbi?).

W 310 BCE OTHIOOAb HE MeLaeTr
Hukonaio n Onbre y4MTECA B TMMHA3UK C
yrnyBGneHHbiM U3y4eHWEM WHOCTPAHHBIX
A3bIKOB, @ HUKoNalo elle n B My3bikanb-
HOW LuKONne no knaccy popTenvaHo.

Bort Takas y Hac pacteTt aaMeqarens-
Hasa pagvoniobutensckan cMmeHa!

= HA JIIOBUTEJIbCKUX
Ui“_ ANAMASOHAX

CopeBHoBaHUA

B nexabpe aroro roga 6yayT npoxoaumTs
COPEBHOBaHWA Ha NPM3bi XXypHana "Paavo”
Ha auanasoHe 160 metpoe (14 pexabps,
21—23 UTC, CW/SSB) u "Mamamn"
(15 pexabpa, 5—9 UTC, CW/SSB), a B
fHBape cnegywowero roga — “Crapbii
Hoewit rog” (12 swueaps, 5—9 UTC,
CW/SSB) wn "MonogexHoie craptol”
(20 sanBaps, 9—15 UTC, ece Buas pabotsl).

B nonoxeHwa aTx COPEBHOBAHWIA, 32
wcknioyervem “Craporo Hoeoro roga”,
M3MEeHEeHUA He BHOCUNMCH. B cesAan ¢ Tem,
4TO HEe yAanoch (M3-3a NepeHoCca BbIXOAHbIX
[Hei) NpPoOBECTW B WIOHE COPEBHOBaHWA,
nocesilenHsle 70-netvio  gpeidylowei
NONAPHON CTaxLm “"CeBepHbIiA Nomoc”, OHW
6ynyT obbegvHeHsl C COpPeBHOBAHWAMM
"Crapuit Hoewiwi rog”. Papmonioburenu,
npoxvieasiuve 1 paborasiume 3a MonspHeim
KpYrom (HE3aBMCMMO OT HbIHELLUHEro Mx
QTH), no6GaBARIOT K KOHTPONLHOMY HOMEDY,
B KOTOpbLIA MO-NPeXHEMY BXOAWUT Cymma
BO3pacra v ctaxa, ewe "70 net”. 310 paer
[OMNONHATENBHBIE O4KM, NO3TOMY OHU MOTYT
(no xenaHuio) woeHTMdUuMpoBaTs cebs
npu paboTe B KOHTECTE nepepayer nocne

T —r———————

* & Btrat,

_m

0 W
no3bIBHOrO 4yepe3 Apobe covetanme POL.
370 coueTaHne He BHOCUTCS B OTHET, T. €. HET
HeobxoaMmocT mMoaMdUMUMPOBaTL CTaH-
[apTHOEe NporpamMMHoe obecneyeHne, KoTo-
pOe NCMONL3YETCH B 3TUX COPEBHOBaHWAX.

MomMMMO CTaHAAPTHONO HarpaXkaeHWA Mo
MONOXeHWI0 O copeBHoBaHuax “"Crapbiii
HoBwiih roa”, B KOHTECTE Creayiowero rona
BCE Y4aCTHWKW, npenocTaBuBLUME OTHET,
GWZI.YT OTME4YEHbl NaMATHbIM  OUNNIOMOM
"UPOL", noceswesHoM 70-netvio nepeoii
Opeidyrolein nonapHoi ctaHupm “"Cesep-
Heid nonoc”. [na nonyyeHus aunnoma Ha
[OoMaLLHWIA 3apec poccusiHaM Hano B TeYe-
HWe MecsLa rnocne OKOH4aHWA COpeBHOBa-
HWIA NpUCNaTL B penakumio xypHana “Pa-
ovo” SASE — koxeept nog gunnom opma-
Ta A5 C HaanNMCaHHBIM MOYTOBLIM 8APECOM U
C HaK/NBEHHbIMIK POCCUMACKMMIA MONTOBLIMIA
mapkamm Ha cymmy 6 py6. 50 kon. 3apy-
BexHbIM paamon m — SAE (koHBEPT
dopmara A5 C HAANWMCAHHBIM NOHTOBLIM
agpecom) v ogvH IRC. OctanbHbIM y4acTHU-
kam aunnome GyoyT HanpasneHs! yepes
QSL-6iopo CPP. Kpome Toro, no nogrpyn-
nam Harpagamu GyoyT otMeueHs nobeou-
TENW cpenu Tex, KTo xwun u paboran cesep-
Hee MonapHoro kpyra. Mogrpynnel T xe,
4YTO U B OCHOBHbIX COPEBHOBAHWAX.
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Ycunutenb MOLWHOCTU C
0ecTtpaHcpopMaTOpPHbLIM NUTAaHUEM
Anexcangp KY3bMEHKO (RV4LK), r. ¥YnesHoBCK

CUNUTENb MOLLIHOCTK, CXeMa KOTOpO-
ro nokasaxa Ha puc. 1, npegHasHayeH
nna ycunenus BY curHanoe B pagvo-
MoBUTENLCKMX YHacTKax auanas3oHa KO-
potkux BonH 1,8...29,7 My » umeeT cne-
AOyoLMe TEXHUYECKMNE XapaKTepUCTHUKK:

ponxeH 6T 0683aTENEHO XOPOLLO W30-
nvpoeaH ot kopnyca. OTHocuTensHo o6-
wero nposoga "0 B” cnegyer wamepstb
HanpAXeHWs Ha YNPABNAIOLLENA U 3KpaHW-
pyroulen ceTkax. 3ToT NpPoBoA UMEET No-
TEeHUMan OTHOCUTENBHO Kopnyca yeunure-
ns paeHein 900+(220x1,41) = 1210 B.

Cnepom 3a kackapom pasesaskum T1,
C1—C4 BknioyeH GUNbLTD HU3KMX 4acToT
(dHY) c xapakrepucTukoi BatTepsopra,
BbINONHEHHbIA Ha anemenTax C5, C6, L1,
C7 + BxopHas emkoCTk namnsl. Pac-
4EeTHasA eMKOoCTh KoHgeHcatopoB MHY —
67,7 n®. Yacrtora cpesa — 47 Mlu.
3aean AYX Ha yacToTe cpe3a — 3 gb.

BeixogHoi M-kOHTYp yeunurens cocra-
BNAKOT anemeHThl L8, L9, C32, C36. Ha
HW3KO4ACTOTHBIX AMana3oHax napannens-
HO koHgeHcaTtopam C32 wm C36 nogxnio-
YalTCA AOMONHUTENBHBIE KOHAEHCATOopPsI
C27—C29 n C33—C35 coOoTBETCTBEHHO.
Peauctop R27 yctaHoBneH onA 3ambika-
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AN NoBbILEHWA HagexHocTh paboTs
YCUNUTENA TMPUMEHEHD MWHUMANLHO
HeobxoanMMoe KONMYECTBO 3aLLMT.

Maexan ocob6eHHOCTL 3TOro yeunure-
na — 6GecTtpaHchopmMmaTtopHoe nuTaHue
aHoOHbIX Uuenei namnsl VL1, BmecTo Tpa-
OVUMOHHOIO CEeTeBOro aHoOHOro Tpad-
chopmaropa ¢ BeINPAMUTENEM NPUMEHEe-
HO LUECTUMKPATHOE YMHOXEHWE BbINPAM-
NEHHOr0 HaNpPAXEHWA NUTAIOLWENR CeTn
nepemeHHoro Toka [1].

B cxeme ycunurens nsa obLimx nposo-
pa. MNepeslit, 0603Ha4YeHHbIA Ha pyuc. 1 Kak
"0" B, — ons uenei NOCTOAHHOIO TOKa,
nutTarowmx namny. OH ranbBaHU4Yecku
CBfi3a8H C CEeTbi0 NEepPemMeHHOro Toka W

cambiM NOBbIWan 6e30MacHOCTL 3KCnya-
Taumm ycunutens. Ycrasoeka TpaHcgop-
maropa T1 MMeHHO Ha Bxoge yewunutens, a
He, HanpumMep, B LIeny CeTKW namnel, onTu-
ManbHa, Tak Kak 30eCb OH HarpyxeH Ha
4YUCTO AKTWMBHOE COMPOTMBNEHWE BX0da
®HY (50 Om), yTo obecneumsaeTr Heobxo-
AVMYIO LUMPOKOMONIOCHOCTL W OTCYTCTBUE
3aBana nepenartoqHON XapakTepuCTUKW
TpaHcdopmMaTopa Ha 4acTtoTax Bbille
20 Ml'u. Kpome Toro, ynpaensiowas ceTka
namnel VL1 "BuauT” TONBKO akTUBHOE
conpoTveneHne peawctopa R9, yto po-
NONHUTENBHO MOBLIWAET YCTOW4YMBOCTL
YCUNUTENS, KOTOPbIA B 3TOM Cny4ae He
HYXO2eTCA B HermTpanuaauvm,

BxopgHoe conpoTtuenenue, Om . ...... 50 Bropoii o6Lwimit NpoBog — KOPMNYC yCU-  HWA HAa KOPNyC YCWUIWTENs aHOAHOro
ConpoTuBneHue Harpyaku, nutena. 3to oblumid NPpoBOA ANA pagMoya-  HanpsxkeHwa B cnyyae npobos paspenu-
ontumansHoe, OM .............. 50 crotHoro curiana. Bee uamepenns BYHa-  Tenbbix koHgeHcatopos C30 wnu C31,
MowHocTs Bo3byXaeHus, Bt ..., .. 25 npsxeHWi NPOW3BOOSTCH OTHOCWUTENBHO  4TOGLI MCKNIOYMTE NoNagaHve 3Toro
BuixogHan MOWHOCTE Ha BCex kopnyca ycunurens. K Hemy cnegyet nog-  HanpsXeHWs Ha NONOTHO aHTeHHb!. Take
KB guanaaoHax, He MeHee, KIO4aTh U panvioTeEXHUYECKoe 3a3emneHre.  peauctop R27 sawmiuaert BeiXoa younu-
B T ors cmee e e e S, 400 Ha Bxope ycwnutens BKNIOYEH LUMPO-  Tens OT CTaTW4EeCKOro HanpsXXeHws, Hema-
YpoBeHe KOMBWMHAUMOHHBIX KOMONOCHLI PasfennTencHelii TPaHC-  MEHHO NPUCYTCTBYIOWEro B aHTEHHE.
4aCcTOT TPETLEro Nopsaaka, ¢dopmarop T1. Ero HasHaueHne — ranoea- Heckonbko noBbILWEHHAaA MOLLHOCTb
= OB soniiifivsves s e o -32 HuWYecku paseA3aTb (M3onupoeartk) ABa  Bo3bGyxneHwa — HeunaGexHas "nnara” 3a
) KCB B0 BXOOHOM LEnu, He obwmx npoeopa. MNocnenoBaTensHO C BTO-  BBEAEHME B CXeMy yCWnuTens oTpuua-
° [507) < S N, 1,2 pwyHoit o6moTKOWM TpaHcdopmartopa TensHow o6paTHo# cesa3u no Toky (00C),
m MowgHocTs, notpebnaemasn ot BKNIO4YEeHLI kKoHoeHcaTopel C1—C4, gonon- 33 cYeT BK/IOHEHWA B karog namns VL1
Q cetu, He Gonee, BT ... .. .. .1000  HuTEnbHO yBENMuYMBAIOLIME pa3easky, Tem  peauctopa R19. OOC paet mHoro nono-
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KUTenbHbIX 3G DEKToB, TaknX KakK CHUXEe-
HWE TOKa MOKOA Namnbl NPy COXpaHeHun
XOpOLUei NUHEeHOCTU YCUNEHWA, YCTOW-
YUBOCTb YCUITMTENA K NEPEKa4Ke BXOOHLIM
CUrHanom, NpocTpenam namnsl U camo-
B03byxaoeHwio. Takxe NoBLILLAETCHA 3neK-
Tpuueckuidi KNGO ycunurens. YeennyeHuwe
conpotueneHuss peauctopa R19 pno
20...30 Om nossonset ewe Gonbwe CHW-
3UTb TOK NOKOR NPY OAHOBPEMEHHOM yBe-
NNYEHWW NIMHEWHOCTH, HO MOLLHOCTL BO3-
6yxpeHua ycunuTens Bo3pacTter [no
40...50 Br.

Namna MNY-746 vmeeT 3HAYUTENBHYIO
EMKOCTb MEXOY KaTOOOM M HUTbIO Hakana,
koTOpas cHuxaer ad¢eKTUBHOCTL Oei-



cteua O0OC Ha BY granaaoHax. [poccent
L2, ycTaHOBNEHHLIM B LIENW NMTaHWA Haka-
na namnbl, KOMNEHCUPYET 3TK NOTEpM.

Ha snementax R1—R8, C10—C12 un
VD1—VD3 BwinonHeHa cucrema ALC
(Automatic Level Control). MNpw npessile-
HWM MOLLHOCTW OMpEeaeneHHoro ypoBHSA
NosIBNAETCH TOK Nepeoit ceTkn namnet VL1
n Ha Boixoge cuctemsl ALC nosensetca
OTpULATENBHOE HanpsxeHue. 3To Hanps-
»eHwe nogaeTtcs Ha Bxon ALC TpaxcuBe-
pa, NOHWKaA ero BbIXOAHYI0 MOLLHOCTb.
CrabunutpoH VD1 orpaHvMyvMBaeT BbiXod-
HOEe HanpsXeHwe CUCTeMbl Ha YpOBHe
—4 B. 3To coenaHo notomy, 4To ans 6ons-
LUWMHCTBA MMMOPTHEIX TPAHCMEBEPOB BXOA-
HOoe HanpsxeHwe curHana ALC He pomkHo
npeesiwaTs —4 B, 1 B npouecce HacTpoi-
KW CUCTEMBI YCUIIMTENSA €€ CUTHAN MOXEeT
NMPEeBLICUTL ATOT [ONYCTUMBIA YPOBEHb.
Mpwu paborte SSB nonb30BaTLECH CUCTEMON
ALC He pekomeHayeTcs, Tak Kak OHa BHO-
CUT OOMONHUTENLHLIE HENMWHENHbIE UCKa-
xeHua. Jlyqwe opueHTMpoBaTbCs Ha
OTCYTCTEME TOKa YNpPaBnfAoLen CeTku
namnel, Tak kak ycunutens ¢ OOC w Tak
[0CTaTo4HO YCTOMYME K NMepexaske.

Ona obecneyeHns nuHerHon paboTsl
YCUNWTENA HaNpAXEHWe CMELLEHMA Ha
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ynpaensiowleil cetke namnsl VL1 xectko
cTabunManpoBaHo W MNOAAEPXKWMBAETCH C
TOYHOCTEIO 1 %. McTOuHWK cTabmnsHOro
TOKa Ha nonesom TpaHaucTope VT1 u npe-
UM3UOHHbIe cTabunutpoHsl VD4—VD10
obecneuymBaioT Tpebyemylo TepmocTa-
6UNBHOCTE WM TMOCTOSHCTBO HanpaxeHusa
cmewenms. Peanctop R13 — Gannact-
Hbil, R14 — 3apaet TOK 4epes TpaHau-
crop VT1, a peauctop R15 ycTtaHoBneH Ha
CINy4ain HapyLWweHUs NOOBVXHOIO KOHTaKkTa
B NMoACTpoeYyHoM peauctope R16, korto-
pbiM ycTaHaesnveaeTcs Tpebyembliil TOK
nokos. Peauctop R17 orpaHu4mBaer yc-
TEHOBKY HanpaXxeHws CMeLLeHus, 6nmako-
o K HyNnesomy.

Ha akpaHHyio ceTky namnel VL1 Takxke
nopaeTca crabunnavpoBaHHOE Hanpsxe-
HWe nNUTaHuA (Touka A Ha puc. 1). Llenb L4,
R20 npenstcTeyer obpa3oBaHuio napa-
3UTHOrO NapannensHoro KoHTypa, cocTo-
ALLEero M3 eMkocTy KoHpeHcatopa C18 w
WHOYKTUBHOCTK 00KNan0K U BEIBOGOB KOH-
feHcartopa, Haxopasuerocs B ctabunmaa-
TOpe NUTaHWS 3KPaHHOW CEeTKW, WUNn M3
cob6cTBEHHOM wWHAOYKTMBHOCTM C18 1
eMKOCTK KOHAEHCAaTopa, HaxoasaLerocs B
crabunusartope. Bapucrop RU1 sawmuia-
€T 3KPaHHYIO CeTKy M ee Lenu OT Hanps-
*eHus npobos Npy NpocTpene namnsol.

B ycunutene peanvaoBaHa cxema na-
pannensHoro nNUTaHWA aHoga namnel.
CneunanbHas KOHCTPYKUMS aHOOHOro
Apoccens L5 no3sonuna nony4nTts BuIXOa-
Hy10 MoLHOCTE 400 BT Ha Bcex niobutent-
CKMX AManasoHax npw NMonHoOM ux nepe-
KpbITUK. [poccens He UMEeeT NapasunTHbIX
PEe30HaHCOB Hu Ha 0AHOM U3 paavoniobu-
TENbLCKMX OMana3oHOB WK BONW3U HUX.
Ero KOHCTpyKUMS 3aMMCTBOBaHa W3 yCu-
nutens ALPHA-91, a HamMOTOuYHBIE AaHHEIe
nony4eHsl 3KCNepUMEHTanbHO, TaK Kak,
HECMOTPSA HA BHELLHIO NPOCTOTY, pacc-
yuTaTh Ero napameTpbl HeBO3MOXHO. Ha
BY pnanaaoHax yacTe gpoccens LS saambl-
KAeTCA Mo NePemMeHHOMY TOKY KOHOEeHCa-
Topom C30. Pe3aoHaHCHanA 4acTOTa KOHTY-
pa, o6pasoBaHHOro 4acTeio gpoccens LS
v koHgeHcaTopamn C30, C31, HaxoguTcs
B6nman vacrotel 735 klu. [Ana uyactor
suie 14 My ero conpotvenenue nepe-
MEHHOMY TOKY NPaKTUHecky paBHO Hynio.
dunetp LB, L7, C22—C25 zawmwiaer
WUCTO4HUK MUTAHWA YCUNMTENs OT Camo-
Bo3byxaeHnit Ha YKB. AHTunapaautHas
uens L3, C19, R18 aaumcTeoBaHa 13 [2].
Mpubop PA1 wHOMUWpYET TOK aHoga
namnel. KCB-meTp B ycunutene — KOH-
cTpykumm EUTTT [3].

MepexnioyeHre pexuMoB npuem/ne-
pepaya ocylecTBnaeT y3en ynpasneHus
A1l. Ero cxema npueegeHa Ha puc. 2. OH

BLINONHEH HAa Mukpocxeme 1DD1 v anek-
TPOHHbLIX KOMMYTATOPax Ha TPaH3ancTopax
1VT1—1VT6, nepeknioyalowmx pene
1K1—1K3 B nopsgke, onpenensemom
yNpasnamoLWnMMKM CcUrHanamm MukKpocxe-
Mbl. 32 OCHOBY B3ATa KOHCTpyKuma UTSTC
[4]. Npw 3amMbikaHvy BoiBOgoB 1 1 2 yana
A1 negansto unm tymbnepom "Mpuem/Me-
penaqa" nepesiM BKMIOYWMTCA aHTEHHOe
pene 1K2. 3atem, Yepes 3agaHHLIA Bpe-
MEHHOI MHTepBean, BKIOYMTCA pene 1K1,
4yepes KOHTaKThl KOTOPOro Ha BX0g, YCunu-
TENs NOCTYNUT CWrHan OT TpaHcueepa.
MocnegHum BkMmounTes pene 1K3, nogato-
Lee HanpaxeHWe Ha 3SKPaHHY CeTky
namnel VL1, O nepexoge ycvnuTens MoLL-
HOCTH B pexuyM nepenavyn curHanmavpyer
ceetoguon 1HL1. lMpu nepekmioyeHn
YCUNUTENS B PEXUM npuema pene cpaba-
ThiBaloT B obpatHom nopsgke. Takon
nopAack KoMMyTauum naGaesuTt ot Henpu-
HTHOCTBF!, CBA3AaHHLIX C nogropaHvem
KOHTaKTOB pene v OCTaBneHvs namnosl Ges
Harpy3ku (2HTeHHbl) B TOT MOMEHT, Korga
Ha Hee yXe NnogaHo HanpsxeHve Boabyx-
nenus. lMpaBunbHblA NOPAOOK nopa4qn
nUTaoLWmX Hanpnxeuuﬁ Ha 3nekTpoabl
namnel obecneynBaeTcs aBToMaTu4eckm,
Tak kak koMmyTauus npuwem/nepepada
OCYLUECTBNAEGTCA MO 3KPaHHOI CeTke.
HeobGxogvmoe Bpemsi 3apepxku cpaba-
ThIB2HWA pene onpegeneHo HoMWHanamu
koHgeHcaTopoe 1C2 v 1C4. Ecnum B yCT-
poucTee ByayT NPUMEHEHLI pene, ykasaH-
Hble asTOpPOM, Noabop BpemMeHu 3an0epx-
ki1 He noTpebyeTcs.

Cxema 6noka NUTaHWA yCUIUTENs M30-
6paxeHa Ha puc. 3. Pabora Bl He Hapy-
WKTCA npy NioBoM NONOXEHUW BUNKW,
BKMIOHAEMOWN B CETb nepemeHHoro Toka, v
6e3onacHOCTL NP 3TOM HE NocTpaaaeT. Ha
exope Gnoka ycraHoened eapuctop RU1.
MNukoBoE 3Ha4YeHWe HAnNPsXKEHWA B CETU
nepemeHHoro Toka — 220x1,41=310,2 B.
Bapwuctop npoGrBaeTca npu NoCTOAHHOM
HanpskeHun 360 B, T. e. Torga, korga ne-
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peMeHHOe HanpsXeHWe B CeTW MOBbICWT-
cA Ha 16 % W [OCTUrHET 3HaYeHws:
220x1,16 = 255 B. Takve BapvCTOpbI NpU-
MEHSIOTCA A8 3alumThl BbITOBOM annapa-
TYpbl, HANPUMEP, YCTAHOBNEHbI B CETEBbLIX
bunbTpax Ans KOMNLOTEepPoB (“nunoTtax™).
Bapwuctop RU1 Takke cnyxuT ons sawuThsl
6noka nuTaHua OoT BPOCKOB HaNPsXeHWs,
KOTOPbIE BO3HMKAIOT HECKONBLKO pas B rof
B NoB0oi nuTalLein CeTv nepemMeHHoro
TOKa NpW HecTauMOHapPHLIX Nnpoueccax.
Mpu nepeHanpsaxeHWax, KoTopbie ANATCs

[ONW CEKYHAbI, HanpsXeHWe B CeTu Ao-
CTUraeT HEeCKONbKMX ThICAY BONLT, MpM
3TOM Kak MUHUMYM BbIIAOYT U3 CTPOS BCE
Ovofb! BLINPAMUTENSA.

OT NPOHUKHOBEHWA BLICOKO4ACTOTHBLIX
nomex U3 paboTaloLero ycUnuTens B ceTeb
nepemexHoro Toka B Bl yctaHosneH 3a-
WMTHLIA buneTp Ha anemenTax C1, C2, L1
n L2. Bnokupogeo4Hbie koHpeHcaTops! C1
M C2 npoxogHbie, HO BK/IOYEHbI OHW HE
kaK 0BbI4HO, Ha KOPNYC, @ MeXAY HyNeBbIM
v ¢dasHoiM CeTeBbiMW MNPOBOAAMM.

DunbTpaums He yxyaowaeTcs, HO 3aTo Ha
kopnyce 6noka nWTaHWs OTCYTCTBYeT
HanpsxeHwe cetn c uactortoin 50 My,
BbI3BAHHOE EMKOCTHBLIMUW TOKAMMW KOHOEH-
catopos C1w C2, u B camom Hebnaronpu-
ATHOM Cnyyae, Npyv OTCYTCTBUM 3a3emne-
HMA kopnyca 6Gnoka nuTaHus, MOXeT
pocturate 2,07 B Ha 1000 n® emkocTm
6NOKMPOBOYHLIX KOHAoeHcatopos. Ecnu
NPUMEHWTL TPAOMUMOHHYIO CXEMY C ye-
ThipbMA GNOKMPOBOYHLIMW KOHOEHCATO-
pamu emkocTbio 0,022 Mkd, BKNOYEHHBI-
MW Ha KOpNyc, TO Yepes3 ABa 13 HUX, coe-
OMHEHHBIX C HasHbIM CeTEBbIM MPOBOAOM
M LAaccK, NoTeyeT eMKOCTHBIN TOK C
yactoroit 50 My 1 Ha kopnyce nosBlTCH
Hanpaxexwe, pasHoe 91,08 B! Llens R1C3
npeaoTepallaeT NoaropaHWe KOHTAKTOB
pene v BeIKNKYaTenei, NPoOMCXOOsLMX
BCNEeACTBME NnepexoHbix NPOoLEecCoB Npu
BK/IIO4EHMW Bnoka NUTaHKsA.

AHOAOHLIA BLINPAMWUTENL COCTOMT M3
Tpex NocnepoBaTentHO BKMIOYEHHBLIX YM-
HOXWTENE CeTeBOro HanpsxeHws, Bbl-
nonHeHHslx Ha guopax VD11—VD16 un
koHaeHcaTopax C9—C22. Kaxabliii ma
ymHOXuTenen paet no 600 B, n B cymme
nony4aetca 1800 B nocTtosHHOro Hanps-
xeHuda. Peauctop R2 orpaHuudvBaeT TOK
3apAOKKM KOHOEHCATOPOB YMHOXUTENs Ha
8...10 c. [1nA NnaBHOIO BK/IKYEHUA YMHO-
XUTENS NPUMEHEHO NPOCTENLLIee eMKOCT-
HOe pene epemeHu, obecne4nsaloLLee 3a-
nepxKy 3amblkaHus peauctopa R2. Ono
BbINONHEHo Ha anemenTax VD10, R3—R5,
C8 n K2. Konpexcatop C8 — Bpemsnsa-
paowmii. Pene K2 — npomexyTodHoe.
Ceovmm koHTaktamm K2.1 oHO Bkno4aer
6Gonee molHoe pene K1, kotopoe 1 3ambl-
KaeT TOKOOrpaHWYMBaIoLLMA peaucTop R2.
PeaucTopel R7 1 RB orpaHnumeaioT Tok Ha
ypoeHe 45 A npw npoboe unu KOPOTKOM
3amMblKaHUK BbIXOAa aHOOHOrO MCTOYHUKA.
Ouonsl FR307 BuigepXuWBalOT Takon vm-
MynbC TOKa, CropaeT TONBKO NpeaoxpaHn-
Tens FU1 nnmn FU2,

Ha tpavcdopmatope T1 BeinonHeHs!
MCTOMHUMKM NuTaHus +27 B n +12B ana
NUTAHWA OXNaXAaloLWero BeHTUNATopa.
TpaHcdopmaTop T2 nepBoHaYaNbHO BKIKO-
4aeTcA B CeTb NepPeMeHHOro Toka 4Yepe3
TOKOOrpaHuyueawwmin  peancrop R6.
3arem koHTakThl pene K3, o6moTka koTo-
pOro NoAkKMo4eHa napannensHo Nepemy-
HOW 0oBmOTKe TpaHcdopmatopa, 3ambl-
KaloT pe3ucTop.

B uenu nutaHWMAa Hakana namns! ycra-
HoBneH peauctop R10, orpaHnymMBaoLwmnin
TOK, NPOTeKaloLLMiA Yepea HUTk Hakana B
nepBbI MOMEHT MNOCNe Noaaqyy Hanpsxe-
HUWA, KOrAa HUTL ele He nporpeTta. Takas
CXema BK/IIOYEHWA 3HAYMTENLHO npoane-
BAET CPOK XWM3HW namnel. HWUTe Hakana
XxonogHoi namnel I'Y-746 wmeer conpo-
TueneHwe 1,5 Om, HATL Hakana y nporpe-
TOin namnsl — 3,2 Om. CneposatensHo,
nyckoBOW TOK Hakana Gonee yem B OBa
pa3a npeBbIWAeT HOMWHANbHBIA TOK,
neperpyxaeT HUTbL Hakana, paspylias ee
CTPYKTYPY, YMEHbLUAeT CpOK Ccnyx6bl
namnbl. Moatomy nNnNasHoe BKNIOYEHWE
Hakana Gonee yem onpaegaHo. Ero obec-
neyveaeT pene BPEeMEeHW Ha 3NemeHTax
R12, C29, VT1, K4.

Ons NnUTaHua 3KpaHHOW CeTKW Namnbl
VL1 npumeneH crabunuaatop, BbiNoOn-
HEHHBIA NO CXeme napannensHoro nura-
Husa (puc. 4). Ero nporotun [4] 3Ha-
YUTENLHO YCOBEPLUEHCTBOBAH, WMEET



Xopowwuii koadpduumeHT crabunuaauum,
MOXET OTHaBaTk M NOTPeGNATL TOK, cne-
AosareneHo, ctabunnavposats Hanps-
XKEHWE NUTaHWS 3KPaHHOW CETKU U Npu ee
obpaTtHoM TOKe, TEM camMbiM MOBHILLAA
nuHenHocTe paboTel ycunuTens mMouy-
HOCTW. HekoTopas ero HeaKOHOMUYHOCTL
He umeeT ocoboro 3HaYeHus BBUAY
HebGonbLWon MOWHOCTH, noTpebnaemon
akpaHHoW ceTkow. Bapuctop 2RU1
LONONHUTENLHO 3awmiaer crabunusa-
TOp NpW BO3MOXHOM npoctpene (npo-
6oe) namnebi. 3awMTa OT NpeBblLEHMS
A0NYCTUMOro 3HadYeHws Toka, notpeb-
NAEMOro SKpaHHOW CEeTKOW, BbliNonHeHa
Ha pene 2K1. TpanaucTop 2VT1 pabotaer

KaK MCTOYHMK TOKA 1 NOBLILLAET KO3pdu-
uMeHT crtabunusaumun. TpaH3ucTopsl
2VT2 v 2VT3 3aumuieHs 0T npesbilleHus
LOONYCTUMOro HanpsXeHWs 3MUTTep—
6asa puopamu 2VD3—2VD6, a awop
2VD2 nononHUTENBHO 3auMuiaeT TpaH-
3uctop 2VT3 B cnyyae npocTpena namnel.

Tak kak ycunurens paboraer 6e3 Toka
ynpaensouiein cetkn, ero OTCYTCTBME
cnenyeT KOHTPONMUMPOBATL MpuM nogaqe
HaNPSXeHUs Bo3BYXAeHUS, 4TO ABNAETCH
OOHWM M3 YCNOBWIA ANA NUHeHo paboTsl
yeunutens. Mpubop PA2 no3BonaeT KoH-
TPONUPOBaTL TOKWM YNPaBNSAIOWERn 1 3K-
paHHOW CeTok, a Takke KoapOUUMEHT
cTosYel BonHbl. Beibparts pexum uamepe-

HWUS MOXHO nepekntoyatenem SA2 n Tym-
6nepom SA3.

NUTEPATYPA

1. Fonyapenko WU. Nerxmin u MowHIA PA, —
<http://www.dI2kq.de/pa/1—1.htm>.

2. <http://www.w8ji.com/vhf_stability.htm>.

3. loHuapenko U. KCB-metp ans PA. —
<http://www.dIZkg.de/pa/1—2.htm>.

4. Nerpos K. MwbpuoHell KB ycunurens
MOWHOCTH HoBoro Twuna. — <http://
www.cgham.ru/cons_pa.htm>.
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Penaktop — C. Hekpacos, rpaguka — 0. AHgpees

CmecuTtenb ananasoHa 70 cm

Buxrop BACUJIBEB, r. OpeHbypr

:9101' NaccuBHbIA ABOMHON BanaHCHbLIR
CMEeCUTENs NpefHa3Ha4YeH ana pa-
avocTaHumin guanasosa 70 cm. Xopolwo
W3BECTHBl MNpeuMyliecTsa cmecutenen
Takoro Tuna — GONbLUOA AUMHAMUYECKUIA
AWanasoH W Manelil ypoeeHs wyma. Ha
cxeme, m3obpaxeHHoil Ha pwmc. 1, pac-
cMmartpuBaemblit  cMecutens obBeneH
LUTPMXOBOI NHKWE (3TO ero akpad), a
nepeblid kackag YIN4Y Ha TpaHaucTope VT1
nokasaH nuwe ans npumepa. C Hum Boina
DOCTUTHYTa YYBCTBUTENBLHOCTL NMPUEMHU-
ka 0,2 mkB Ha 4acToTe 444 MIu,.

cOenarb OAHO3Ha4YHLIA BEIBOA, O NONE3HOo-
CTK Takoro ¢unbTpa He npeacTaenseTcs
BO3MOXHbIM. BxoaHoe conpoTtuBneHue
cmecuTens no oboum Bxogam — nNpubnu-
autensHo 50 Om.

Mnata cmecuTens us GonbrMpoBaHHO-
ro ¢ [IByX CTOPOH CTEKNOTEeKCToNuTa Ton-
wmHoid 1...1,5 MM nokasaHa Ha puc. 2 co
CTOPOHBI NeYaTHLIX NPOBOAHWKOB W YCTa-
HOBKM aetaneii 8 macwrabe 2:1. Qonsra
+Ha oBpaTHOIl CTOpOHE NnaTtel coxpaHeHa,
OHa CNYXUT 0BLIMM NPOBOAOM WM HacThH
akpaHa. To4Ykamu yBenuy4eHHoro amameT-
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0
—
O
N
e}
w
£ o

Bxon
curdHana

Puc. 1

CmecuTenb BLIMNONHEH HA WHTErpank-
Hoii cbopke VD1 U3 uaeHTUYHLIX No napa-
meTpam yetuipex avonoe LUotkwn, coenu-
HeHHBbIX B KonbLo. KoHTyp L2C4 HacTpoeH
Ha NPOMEXYTOYHYIO YacToTy, B AAHHOM
cnydae Ha 45,1 Ml'u. KonpeHcatop C3
obpasyer Cc BXOOHOW WMHOYKTUBHOCTLIO
TpaHcdopmatopa T1 konebarenbHbli
KOHTYpP, HACTPOEHHbIA HA UEHTpanbHyo
4acToTy AnanasoHa BXOAHbIX CUrHAnNoB.

CurHan retepoaMHa MOLLHOCTBIO OKO-
no 10 mBt nopaH Ha TpaHcdopmarop T2
yepe3 PHY YebuileBa NATOro NopROKa c
4acToTo cpe3a HemHoro meHee 400 MIu.
OnbIT Nnokasan, 4yto Hanuyue GHY B Tpak-
Te retepoauHa ocnabnser HekoTopbie
noBo4Hble KaHanb Npuema, oAHOBPEMEH-
HO HEeMHOro ycunueas apyrue. [oatomy

pa nokasaHbl MecTa YCTaHOBKM B Npo-
CBEpNEeHHbIE 30eCk OTBEPCTUA CKBOSHBIX
MPOBOMOYHBIX NEPEMBIYEK, COEAMHAIOLLMX
cdonbry 06enx CTOPOH NnaTtbl.

IOuopHyo copky HSMS-2829 B kopny-
ce SOT-143 MOXHO 3aMEHUTb YETLIPBEMSA
OVCKPETHBIMW BBICOKOYACTOTHBIMW AMO-
namu LoTkm, Hanpumep, cepun KO922.
Mpu MOHTaXE TaKUX AWNOA0B HYXHO YHNThI-
BaTb, YTO WX CTEKNAHHLIA KOPMNYC O4YeHb
XPYNOK.

TpaHchopmaropsl T1 1 T2 oguHakoBsl.
OHM HamMoTaHbl Ha OTpeskax GeppUTOBOIA
TpyOKM BHELWHWM AmameTpom 3,5 MM oT
CTaHAapPTHOro Apoccens WHAOYKTUBHO-
cteio 50 MklH, paccyYMTaHHOro Ha TOK
0,6 A. ObmoTka 1 BLIBOAB! Apoccens yaa-
neHbl, ero Tpybuyatsliii MarHMTONpPoOBOL

YKOPO4YEH HAa 2 MM C KaX[Ooi CTOPOHBI, a
3aTem pasgened Ha gBe 4acTv ANWHON No
7 MM,

Tpu otpeska npoeopa N3B-2 puame-
Tpom 0,2...0,22 mm (Byaywme 0BMOTKM
TpaHchOopmMaTopoB) cknNaabiBalT BMecTe
W paBHOMepHO cBuBalT. MonyyeHHbIM
XKMYTOM Ha MarHUTONpPoOBOAAax Kaxnoro
TpaHcdopmatopa AenaiT No ogHOMY
BuTKYy. lOTOBHIE TpaHcoOpmaTopsl Npu-
KneueawT Kk nnate, a obpes3aHHble Ao
MUHUMANBLHON ANVHLI BBIBOAL! WX 0OMO-
TOK MPpUNavBalT K COOTBETCTBYIOLMM
KOHTaKTHBIM  Mnowagkam, CTpemsch
obecneynTs CUMMETPUYHOCTL MOHTAXA.

Karywka L2 — Ttunopasmepa 1210
LNA NOBEPXHOCTHOrO MoOHTaxa. Ee uH-
AYKTUBHOCTb MOXeT ObiTb yBEnuueHa Ao
0,18 mklH, konpeHcatop C4 B atom cny-
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yae cnefyeT yCTaHOBUTE EMKOCTLIO 68 nd.

Katywku L1 n L3 — no Tpu BUTKa 3ma-
NMPOBaHHOrO MNpPoOBOAAa AWamMeTpom
0,5 MM, HAMOTaHHBIX Ha OnpaBke Auame-
Tpom 1,5 Mm Tak. VX BbiBOABI OTOrHYTHI
Takum 06pa3om, 4TO pacnonaralTca Ha
OOHOW NUHWMK, NapannensHon OCK KaTylu-
K. Pe3ancTop v KoHAeHcaTopsl — TUMO-
pasmepa 0805 ona NOBEpPXHOCTHONO MOH-
Taxa.

[OTOBBIV CMECUTENE NOMELLAIOT B KOP-
nyc-3KpaH U3 TOHKOIA NUCTOBOK Meau Unn
NaTtyHu, KOTOPLIA NpMNanBaioT No nepu-
MeTpy K donere Ha obpaTHOM CTOpOHEe
nnarsl.

Pegaktop — A. Qonrwii, rpacbuka — A. onrmi
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Boiuncnurenos KCB-meTpa

Koncrantun OCTPOBCKMWUH, r. Mockea

lpegnaraeMoe MMKPOKOHTPOJIIEPHOE YCTPOMWCTBO BbIYMCNSET
KCB B ¢punepHosi nuHUM NO 3HAYEHUSM HanpsXeHWs, Mponopyno-
HanbHBIM aMILTATYRaM Nagarnoweil U oTpaXxeHHoW BonH. Peaynerar
MOXET NoKa3arTh He TONLKO BCTPOEHHbLIA B BbIYHCNNUTENb, HO U YXe
HMELWMUACH B NepegaryMKe WiM TpaHCcUBepe CTPEesIOYHbIN MHUKpO-

amnepMerp.

nes nadHoil paspaboTkm npocta —
MCNONbL30BaThL MUKPOKOHTpONNep ¢
BCTpOeHHbIMK Moaynamm ALIM v LLUKMM gns
nocTpoeHua Onoka wHOoukaumm KCB-
meTpa. Moayne ALN npeoGpasyeT Hanps-
XEHUA NafaioLllein U OTpPaXeHHoI BONH B
umpposyio popmy, eoiducneHne KCB npo-
M3BOAMTCA NPOrPaMMHO, a CpeaHee 3Have-
HWe HanNpsXeHus Ha Beixoae moayns LUKWM
nameHseTca nponopumoransHo KCB.
Mopo6Hoe ycTpoiicTeo Bbino onucaHo
B [1], kak ooMH U3 BAPWAHTOB NPUMEHE-

MUpyeMbIX Ha Beixoae PBO, yctaHaenmea-
eTCH NPONOPLUMOHANBHBIM WX Pe3ynLTary.
EMy e nponopuuoHanbHO OTKNOHEHWE
CTpenkn mukpoamnepmeTtpa PAT.
Pesuctopsl R7 1 R8 — pobasouyHbie. B
pexume KanubpoBKW BbIMUCAMTENA NOA-
CTpOeYHbIM peaucTtopom R8 ycraHasnu-
BAIOT CTPENKY MMKpoamnepMmeTpa Ha no-
cnegHee peneHve wkans. Tenepb B pe-
xume uameperns KCB nonHoe oTknoHeHve
cTpenku cooteetcTeyeT KCB = 10, a otkno-
HeHue Ha 1/10 wkans — KCB = 1. Ecnun npu-
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Tabnuua 1 -
CocToRHKe MEHEHHBI MWUKpPO-
Pexum BLIKNIOYATENA aMnepmeTp uMmeer
SA1 SA2 wkany us 100 pe-
NEHUIA, ANS NPAMOro
KCB PazomkHyT | PazomkHyT orcueta KCB po-
Mpsman BonHa PasomkHyT 3amkHyT CTaTtoYyHo nocTa-
OTpaxennas BonHa| 3amKHYT PazomkHyT BUTL [OECATUYHbIE
Kanu6poska 3amKHyT 3amkHyT JandThie nepen no:

HWA KOHTpONnepa, NporpamMmMMpyemoro
Ha sa3blike BASIC. Ho nockonbky 3TOT
KOHTpONnep — yHWBepcanbHblii npubop,
OH COOEPXWUT MHOTO HE HYXHBIX AN
Buiyucnutens KCB pertaneit u noctpoeH
Ha [OBONBHO AO0poroM 28-BbIBOAHOM
MWKPOKOHTpOnnepe.

Cxema paspaboTaHHOro MHOIO NPOCTO-
ro BelyucnuTens uaobpaxeHa Ha pumc. 1.
MopanHele Ha pasbem XS1 curHansl Upa,
(HanpsxeHne nagawowein sonHbl) U Uy
(HanpsAxeHwe OTPaKEHHOI BONHbLI) Yepes
3awmTHBie uenu R4VD1 u R3VD2 nocty-
naioT Ha NOBTOPUTENW HaNpsixkeHus, cob-
paHHbBle Ha 3anemMeHTax casoeHHoro QY
DA2. Boixogbl NOBTOpUTENEA Yepes crna-
*wmeatowme uenn R6CS n R5C4 coepure-
Hbl C aHanorosbiMu Bxofnamu ADC2 u
ADC3 BOCEMMBLIBOHOIO MUKPOKOHTPON-
nepa DD1. Nocne BbiMMCNEHWIA, HeoBxo-
[AMMBIX B 3303HHOM BhIKloYaTensmm SA1
v SA2 pexume pabotel (Tabn. 1), koad-
PUUKMEHT 3anNONHEHWA MMNYNbLCOB, Gop-

cnegHumMK - pasps-
JamMy  HaHEeCEeHHbIX
Ha Wwkany uudp.
Mpu neperpy3ke no
oaHoOMY unu o6oum
BX0[aM CTpesnka oc-
Taetca y Hynesoi
OTMETKM.

B pexumax mn3-
MEPEHWA HanpsXe-
HUSA NagaloLein unu
OTpaXeHHON BONHbI
NOJHOE OTKJIOHEHWE
CTpenky MUKpoam-
nepmeTtpa (nocne
kanubpoBKKu) CoOT-
BETCTBYET Hanps-
XEHWI0, paBHOMY
5 B — HanpsukeHWio
NATAHWS  MUKPO-
KOHTpOnnepa.

Buiynucnurenes
cobpaH Ha maker-
HOW nnare, 3ak-

Puc. 2

PerneHHoin Ha BbIBOAAX MUKpoaMmnepmeTpa,
KaK nokasaHo Ha pwc. 2. [ns ycTaHoBKW
MUKpOKOHTpOnnepa W cpapoenHoro OY
npeaycMOTPeHbl NaHenu. Ecnv MUKPOKOHT-
ponnep GyaeT cMoHTMpoBaH 6e3 naHenu, To
LNA ero COEOMHEHWA C MPOrpaMmaTopomM
HYXXHO NPEAYCMOTPETH ELLUE OiVH Pasbem —
XP1, nogknouve ero K BLIBOAAM MUKPOKOH-
Tponnepa, kak nokazaHo Ha puec. 3. MNpu
3TOM BCE COEdMHEHWA, COENaHHbIE B COOT-
BETCTBUM C puC. 1, HE U3MEHAIOTCS.

Kogpl nporpammbl, KOTOPYIO cnegyer
3aHecTM B NamMATe MUKPOKOHTponnepa,
npueeneHs B Tabn. 2. Paspanbl KOHGU-
rypaumn (fuses) MUKPOKOHTPONNEpa He-
06x0AMMO 3aNPOrpamMmMupoBaTh Takum
ofpasom, 4Tobbl CTOPOXEBOI Tailmep u
MOHUTOP NUTAHWA BBINK BKJTIOYEHBI, 8 Tak-
TWUPOBaHWE NPOU3BOAMINOCH OT BCTPOEH-
Horo RC-reHepaTopa vacrotoii 9,6 Ml

XP1 "MporpamMmarop”

5 S mosi vec&2——-e8
GND A

1 SH5RES  oND&E

7 I>sck  GND&E

6 Smso  eND&ll 4

Puc. 3

BawmtHoie avoabl P4KEG.8 moxHO
3aMEHUTb 0BbIYHBIMKW CTABUAUTPOHaMU Ha
6,8 B, ocobeHHo ecnu pednekToMeTp
MMEET BEbICOKOOMHbIE BbixOabl. Bece nac-
CUBHbIE 3M1EMEHTBI, KDOME NOACTPOEYHOro
peaucropa R8, — Tunopaamepa 0805 ons
NOBEPXHOCTHOr0O MoHTaxa. Wx ynobHo
BMNanBate MexXay KOHTaKTHbIMU naowag-
Kamu MakeTHoi nnatel. Kvonka SB1 —
nobas ¢ pukcaumeit B HXKaTOM COCTOSHWM.

Barapes GB1 — wecTts coepgvHeHHbIX
nocneaoBaTenbHO ranbBaHWYECKuX ane-
MEHTOB Tunopasmepa AA. lNpu scTpavBa-
HWUW BLIMUCNUTENA B annapatypy, B KOTOPOi
WMEETCA UCTOYHUK NOCTOAHHOIO Hanpsxe-
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Hua 8...15 B, ero mMoxHO ucnonb3oeaTth
sBMecto Barapeu. B atom cnyyae napan-
NenLHO BXOy WHTerpankHoro crabunmsa-
Topa DA1 HYXHO NOAKMNOHUTE OKCUMOHLIA
xoHpaeHcarop 100 mk® Ha 25 B, a napan-
nensHo ero eeixoay — 47 mk® Ha 10 B. Ec-
Nk B annapaTtype UMEEeTCA W HanpskeHue
5 B, ot crabunuaaropa DA1 moxHo oTka-
3aTbCH, HO Cnegyer MMeTs B BUAY, 4TO
KxonebaHWs 3TOro HaNPSXKEeHUst HaNPAMYIO
CKa3blBaOTCA Ha NokasaHusix npubopa.

Pazbvem XS1 — rkeeano ans nogxnoye-
HUA cTepecdOHUYECKoro ayamokabena co
wrekepom guametpom 3,5 mm. Takoi ka-
Oenb okasanca o4eHb yAobHeiM AnA co-
€[MHEHUA BblMMCNMTENS C pednekTome-
TPOM (OATHMKOM HanpsXeHus nagatouien
W OTpaxeHHOI BONH). K ToMy e Ha BeICO-
KOl 4acToTe ayauokabenb WUMEET NoBbl-
LWEeHHOe 3aTyxaHue, 4To u3baenseT oT no-
mex. Pedpnektomerp moxket Geimb noboro
TUNa. BaxHo nub, 4ToBbl €ro BeIXOAHLIE
HanpmXeHWsA HE NPEBLILLAN HanpPsXeHA
nUTaHKs MUKPOKOHTpONnepa. A ucnonsb3o-
Ban MOCTOBOM, ONMCaHHLIA B [2] Ha c. 76.

HanaxwBaHne BBMMCAWTENS CBOOMTCH
K YCTAHOBKE NOACTPOEYHBIM PE3UCTOPOM
R8 crpenku mukpoamnepmerpa PA1 Ha
rnocnenHee AeneHVe LIKansl Npyu 3aMKHY-
Teix BoiknodaTensx SA1 u SA2. Ecnn Her
HEeobX0AMMOCTM W3MEpPATL HaNpPsXeHUs
Ha BXOOAX BLIMUCAWUTENS, BLIKIKOYATENN
MOXHO 3a8MEHWUTHL CbEMHBLIMK NEPEeMBbIYKa-
M (DxamMnepami), yCTaHaBNMBasA UX TONb-
KO Ha Bpems KanubpoBKuM BeIMMCIMTENS.

Ecnn HanpsxeHus Ha BeIXOOaX MMEIo-
weroca pednekroMeTpa MNpPeBLIWaoT
5 B, ux MOXHO MOHWU3UTE C NOMOLLBIO
PE3UCTUBHLIX OENUTENEN HaNPAXEHUS,
YCTaHOBAEHHBIX Ha BXOAAX BLIYMCIMTENA.
Yytute, yto 06a genutens OOMKHbl BbITe
OMHAKOBLIMM.

JINTEPATYPA

1. Kocmiok A., ®apees E. Mporpammupy-
emulit BASIC-koHTponnep. — Paawo, 2006,
Ne 10, c. 36—39; Ne 11, c. 32—34.

2. TonwqapeHko M. AHtenHsl KB u YKB.
Yacte Il. OcHoBel M npaktuka. — M.: WM
PapwoCod, xypHan "Paguwo”, 2005.

Ot pegaxymm. [porpamMma MUKPOKOH-
TpONNepa su-mmmrem KCB Haxoautca Ha
no agpecy <ftp://
ﬂpradlom/mm,fﬂmt zip>

Penaxtop — A. fonrwid, rpaghika — A. Jonrwis,
¢oro — asTopa

PEFIPO

NMpoxoxpneHue Ha KB ananasoHax

rennagwii JIATNMUAH (UA3SAOW), Cepreii BYBEHHUKOB (UK3AAC)

Crarbs pacckassiBaetr 06 0COGEHHOCTSX pacnpocTpaHeHus
paguoBonH Ha KOPOTKMX BonHax. OHa 6bina onybnukoBaHa B XypHa-
e "Paguo” B ¢pespane 1979r., 1. €. 4O TOro MOMEHTA, KOr4a Hallum
paguonmwoburenam 6ein Bo3BpauwjeH guanasoH 160 meTpos u euje He
Bownu B obuxon Hoesie noburensckmne KB awanasowner 10, 17 u
24 MIy (tax HassiBaembie WARC awanasonsi). OcobenHocTy pac-
npocrpaHeHWsa paguvoBONH Ha gwanaszoHe 160 merpos nogpobHo
paccmoTpeHsl B ctatbe A. Bapxkosa (UT5AB), koTOpylO MOXHO HalTH
B Aexabpsckom HoMepe XxypHana "Paguo” za 2006 r. Yro kacaercs
WARC guanasonoB 17 n 24 MIy, To npoxoxageHue Ha HUX BO MHOIoM
61M3K0 K TOMY, 4TO NMPOMCXOAUT Ha "cocegHux™ TpaguunoHHsix KB
Aanana3onax 21 n 28 MIny. 06 ocobenHocTax cnopaguyeckoro E-npo-
xoxaeuus Ha KB auanasoHax paccka3aHo B MIOIbLCKOM HOMepe Xyp -

Hana "Paguwo” 3a aToT rog.

OpPOTKME BOMHBI CYWTAIOTCHA [ABHO

OCBOEHHbIMW. OHaKO, KaK Nokasbisa-
€T NpakTuKa, AAneko He BCe KOPOTKOBON-
HOBUWKM [IOCTATOYHO X0poLo pasbupalor-
CA B BOMPOCAx WMX PacnpoCTpaHeHws.
Llens aToit ctatbn — pacckasats 06 oco-
6eHHocTAX NpoxoxaeHus Ha KB guanaso-
Hax, O METogax ero NpPOrHO3MpOoBaHWA,
NoMo4Yb KOPOTKOBONHOBMKaM WCMONL30-
BaTk cneunduky pacnpocTpaHeHus
KOPOTKUX BONH A9 NPOBEAEHWA OanbHUX
CBA3e.

Papuoceasb Ha KB obecneuvBaetcs B
noaaenswuieM OGONbLWKMHCTBE CNy4yaes
OTPaXeHeM, a TOYHEeEe roBops, NPenoM-
NEeHWEeM BONHbI BHYTPU Kakoro-nubo cnos
noHocdepsl. HanomHum, 410 MoHocdepa
3emnu npepcrtaenset coboit coBokyn-
HOCTb MOHW3MPOBaHHbIX CNoes unu obna-
cTeil (oTclopa U Nowno ee HassaHue),
BO3HWMKLUMX NOL BNWAHWEM CONHEYHOR
paguauvy 1 NNaBHo NEpPEXOOALWMX 0Ha B
opyryio. B HoyHoe Bpems, Korja OTCyT-
creyer uanydenme ConHua, KOHUEHTpa-
LMA MOHU3VPOBAHHBIX HYACTWL, NAJAET, 4TO
NPUBOAUT K OCNabneHuio OTpaxaroLLmx
(NpenomMnsioLWmX) CBOMCTE MOHOCDEPSI.

CreneHb MOHM3aLMKN CYLLIECTEBEHHO 3a-
BUCUT OT akTtuBHocTu ConHua, koTopas
W3MEHAETCA CO CpPEedHMM TEepuoaoMm
11,3 roga (no gaxHbIM, HaumMHasa ¢ 1750 r).
KonuyecTteeHHan xapakrepuctuka 3Toi
aKTMBHOCTW — Yncno Bonkda (W) ceazaHo
C 4YMCNOM MATEH HA BUOMMOIA CTOpOHE
ovcka ceetuna. (RUSAX: cenyac TOnbKO
Ha4YMHAETCH 24-i1 COMHEeYHBIA LMK, Mak-
CUMYM KOTOPOro OXWOAETCs NPUMEPHO B
2011 r).

Cnon woHocdepsl o0603Ha4aTcs
natuHckumm Byksamu D, EM F.

O6pacte F umeerT maxkcumanbHylo
3ANEKTPOHHYIO KOHUEHTPaUMWIO U ABNAETCA
OCHOBHOIA OTpaxaiowleidr obnacteio npu
MoHocgEepHOM pacnpocTpaHeHU KopoT-
KX BONH, BNnoTe Ao 10-metpoeoro ava-
nasoHa. f/lHem ara obnacts kak bbl pac-
wiennseTca Ha aga cnos: F, u Fp. Cnoit Fy
06bIMHO pacnonoxeH Ha BeicoTe oT 150 no
250 kunomeTpos, a cnoii F; — or 300 no
450 kunometpos. MoHuzauws s obnactn F
NOALNEDXWBAETCA B OCHOBHOM 33 CHET
yNeTpadMoNeTOBOI COCTABNAOLWER con-
HeYHOro wmanyyeHus. MHorpa obnacte F

mmeetr auddy3HBIR xapakTep, KOTOpbIA
NPUNUCLIBAETCS 3NEKTPOHHLIM 0bnakam,
UMEIOLMM KOHLEHTPaUMIO, OTAUYHYIO OT
okpyxaioweii. Houblo noHmasaums B obna-
ctu F yactuyHo coxpaxsercs. Beiwe 06-
nactu F anekTpoHHas KOHUeHTpauusa no-
cTeneHHo youIBaerT.

Ha eeicoTax ot 100 go 150 kunomeTtpoe
HaxoauTca apyran obnacTe NOBbILLIEHHON
WoHM3aumm — obnacts E. MoHuzaums ee
MPOUCXOAMT rnaeHbIM 06pasomM OT MArKo-
ro peHTreHoBCcKoro uanyyeHua ConHua.
Houblo cnoii E coxpaHser dacTe cBoei
MOHU3ALMK, HO CTaHOBUTCA B 3TO Bpems
MOpPUCTLIM — HEOAHOPOAHBIM. CTeneHs
VOHW3aUuK cnos E Boile B akBaTopuanb-
HbIX oBnacTax 3emnu, 1 ero oTpaxamLas
cnocoBHOCTL Tam BonbLue, YEM B CPEAHMX
WK BBICOKWX WinpoTax. BonbLuoii npaktu-
JYeckuili uHTepec Oons panuoniobuteneit
NPeacTaensaioT cnopaauyeckue obpaso-
BaHwa B cnoe E oBnakoB NOBLILLEHHOM
noHuzaumm E;-o6pasoeaHus.

Huxe obnactu E — Ha BeicoTax 50—
60 kmnomeTpoB — pacnonoxeHa obnacTs
D. WoHusauus aToi o6nact B OCHOBHOM
06ycnoBneHa pPeHTreHOBCKMM W3NyYeHu-
em ConHua. MoHu3aums makcumansHa B
nonaeHs 1 BuicTpo nanaer, korga ConHue
CKPbIBAETCA 38 rOPU3OHTOM. HOYBIO MOHU-
3aums B obnactu D nonHOCTLIO McHe3aeT.

Bo Bpems CUMbHBLIX CONHEYHBLIX BCMbI-
LWeK yBeNnuYeHWe PEeHTreHOBCKOro u3ny-
yeHus ConHua BbI3bIBAET pe3koe Bo3pa-
cTaHve MoHu3aumm obnactm D. 310 npu-
BOAMT K TakK Ha3biBAEMbIM BHE3arHbIM
WoHochEepPHBIM BO3MYLLIEHWUAM, CNEACTBU-
€M KOTOPbIX ABNSETCA NONHOE HapyLueHue
KOPOTKOBONHOBOW paMOCBA3W Ha OCBe-
LWeHHOI NONOBMHE 3EMHOro wapa Ha
CPOK OT HECKOMBKMX MUHYT [0 HECKOMBKUX
LECATKOB MUHYT U3-3a NONHOro NornoLle-
HuA B o6nactu D.

CambiM pacnpoCTpaHeHHbIM Crnoco-
6om nccnenoBaHus MOHOChEPL! ABNRET-
CA BepTUKansHoe 30HAMpOBaHwe, npo-
BOJHOE C NOMOLLBIO UMMYNBCHOTO Nepe-
[aTtyMka, 4acToTa KOTOpPOro NAaBHO MU
OMCKPETHO U3MEHAETCH B LUMPOKUX npe-
penax. Hawbonee eBuicOkas uvacroTta.
OTPaXeHHan OT CNos Npy BEPTUKANBHOM
30HOAMPOBAHUK, NONYYMNA HA3BaHWE KPU-
TWUYECKOIM 4acTOTbl 3TOro cnos (Tak, Ana
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cnos F; kpuTuU4eckan YacTtoTa 3annceiBa-
ercA kak fyF;). Ha kaxnooin noHocdepHoi
CTaHUWMK 3a CeaHc 30HOWPOBaHUA CHUMA-
€TCA NonHas BbICOTHOYAcTOTHanA XapakTe-
puctuka (BYX), BaxHelwmmMmu napamer-
pamMu KOTOpOW SBASRIOTCA KPUTWUHECKME
4acTOThl W BLICOTHI CNIOEB.

Mo BYX onpepensetcsa euwe oauH
napameTp — MakCUmansHO NPUMEHNMan
yactota (MMN4Y) cnos. MMNY senaertcs
MakCMManbHOW 4acToTON, KOTOpasa oTpa-
XKaEeTCA OT cnos npu MoHochepHoM pac-
NpocTpaHeHuM paanosonH. To paccTos-
HWEe, HAa KOTOPOM CWUrHan nepepary{vka
MOXeT ObiTb NPUHAT NPU OAHOKPATHOM
OTpaxeHWu OT CNOA, HasbiBaeTcs pac-
cTosHMeM ckadka. Ana cnos F; aT10 pac-
cTosHME cocTaenaeT makcumym 3500—
4000 km. OBbIYHO HA MOHOCPEPHBIX CTaH-
umax onpepensercs MMY ons ckadka B
3000 km (MMY-3000-F;). Bce qacToThbi
Beiwe MIMY cnoem He oTpaxalwTcd, a
BLIXOAAT 3a npenensl woHocdeps B
OTKPLITHIM KOCcMoc. MIMY 3asucuT OT Bpe-
MEHW CYTOK, ce30Ha, reorpaduyeckoin
LWMPOTHI TOYKWU OTPAXKEHUA M CONHEYHOMR
aKTMBHOCTW", a TaKKe [0 HEKOTOPO#M cTe-
NEeHW OT BLICOThI OTPaxaloLero Cnos 1 ot
TOrO, HACKOMbKO HWU3KO MNEnecrok aua-

Puc. 2

rpaMmbl HanpPaBNEHHOCTW aHTeHHB Npwu-
XAt Kk nosepxHocTu 3emnu. meetcs npu-
6AM3NTENLHOE COOTHOLLEHWE MEeXAY Kpu-
TU4eckumu Yactoramu f; 1 MMNY ana cnos
Fz:

MMY-3000-F; = 3,5f,F2.

MY, My
J

=
=)
e

/
10 1 N
/

246
Puc. 1

8 10 12 14 16 18 20 22
Bpema, MSK

B obwem, MMY 06biyHO BhILLE B 3UM-
HWe Mecausl, 4em B netHue. Ha puc. 1
uzobpaxeH cyTouHblii xog MIM4-3000-F;
ONs NeTHero U aumHero mecsues 1978 r.
npy cpefgHeil CONHEYHOW aKTUBHOCTM.
JanHble nony4eHsl Ha WOHOChEpHOoR
craduun M3MWPAH nop, Mocksoid.

/2

Ha MHOrmx ctaHuMax B pasnuyHbiX 4ac-
TAX MUPA yXe AnnTensHOe BpemMA BeNeTCcH
BEpPTUKANLHOE 30HOWpOBaHWE WOHO-
coepbl. AT0 gaeT BO3MOXHOCTL CTPOUTL
kapTtbl rmobansHoro pacnpegeneHms Kpu-
TUHeckux Hactot 1 MIMY gna pasnuyHbix

CNnoeB B 3aBMCUMOCTM OT CE30Ha W con-
HEYHOW aKTMBHOCTWM Ha HECKONbKO MEcs-
LEeB Brepeq,.

Ha puc. 2 cxemaTtuyecku n3obpaxeHo
B3aMMHOE pAacnonoXeHWe WOHWU3UPO-
BaHHbIX cnoes F;, Fy, E n D Haa gHeBHOM
NOBEPXHOCTLIO 3emMN U HEKOTOPLIE CHy-
4au pacnpocTpaHeHus paguoBonH B
voHocoepe.

B nynkte B paGotaer craHums
BEPTUKANLHOro 30HAupoBaHusa. Kpu-
TU4eECKNe 4acToThI cnoes
foE<foF <foF.<f. Hacrora f>f,F. cnoem F,
He oTpaxaetcs. [ns nNpocToThl 3[Aechb
Be3fe ynotpebnsercs TepMuH "oTpaxe-
Hue". Ho, cTporo roBops, paavMoBonHa He
OTpaxaeTcs, a NpeTepnesaeT npenomne-
HWE BHYTPU WMOHW3WMPOBAHHOro CNOSi W
Bo3BpaulaetcAa obparHo k 3emne. lNon
[EeACTBMEM NEPEMEHHOTO 3NEKTPHUYECKO-
ro Nona BONHbI CBOBOAHBIE 3NEKTPOHLI B
cnoe NpUxoasaT B konebaTtensHoe ABuxXe-
HWE C 4YacTOTOW BOMHBI, T. €. BO3HUKAET
ANEKTPUHECKWIA TOK, KOTOPbLIA CBOWUM
nonem kak 6bl NepewanyyaeTr BONHY B
obpatHoMm HanpaeneHun. W yem Huxe
cTeneHb  WOHM3auum cnos (T e.
KONM4ecTBO CBODOOAHBIX 3NEKTPOHOB B
envHiue obwvema), Tem rnybxe BonHa

NPOHUKAET BHYTPb CNOS [0 MOMEHTa
CBOEro "oTpaxeHus".
Marepuan nogrorosun
5.CTEMNAHOB (RU3AX)
r. Mocksa




YeTbipe Kynnerta o gocrtyne
Anexkcangp NOJIbILLKO, kaHAa. TexH. Hayk, r. Mockea

Kaeanep ¢ LUMPOKOIA NONOCONA
HEUACR-ERIRUMCR W 204400k,
HAG 2040604,

-Bepmurice
IRUMRCR -EERIRUMCR — KOLENE YRACHES,
dapstiunio XOLEN yahackis .

ObecneyeHne OocTyna K Hemy-Hu-
6yaes — BaxHas ¢unocodckan karero-
pus yenoeedyeckoro obulectea BO Bce
BPEMEHA, NPU4EM HE TONLKO NO CXEme
“"kaBanep — OapbiwHsa". [ocTyn k Teny
yrpaBuTens, Kk 3aKkpomam WUnn K Kopmy
06bIYHO AONONHAETCH AOCTYMNOM K Kyfb-
TYPHBIM LLEHHOCTAM, K NOTpebuTento u k
uHpopmaumu. CeroaHa HacTano Bpems,
KOrga npaBuTenbLCTBA MHOrMMX CTpaH
CHMTAIOT KNI0YEBLIM QPaKTOPOM PasBUTUA
HaUMOHaNbHOW WHGPaCTPYKTYpLl CBA3MU
pacnpoCTpaHEHWE LWMPOKONONOCHOr0
pnoctyna B WHtepHer. lNomumo Bcero
npoyero, 310 NO3BONSIET rOCyAapcTBy
BMECTe CO BCEMMW ero rpaxjaHamu He
TONBKO AOCTWUYbL BLICOKMX 3KOHOMUW4YE-
CKMX, COLMAanbHBIX M HAY4YHBIX Lienei, HO
W NONyYnMTb BECb YyKasaHHbIA Bbille
ocTansLHoi focTyn.

M3BecTHble 3aTpyAHEHUA B PA3BUTUK
COBpEMEHHbIX TENEKOMMYHUKALWIA, CBA-
3aHHbIE C HACHILEHWEM PBIHKOB MOBUNk-
HOW 1 GUKCUPOBAHHOWN CBS3WU, BbI3BaHHI
TeM, 4TO UX NOTEHUMANLHAA KIMEHTCKAA
6asa yXe He WCMLITLIBAET OCTPOro
Aeduunta obCnyKMBaHus U HaXoOAUTCH B
pexuMe oXxuaaHua "4ero-to ocobeHHo-
ro”. Itum "ocobeHHbIM™ 1 cTan WMpPoKo-
NONOCHBIA AOCTYN, NO3TOMY 33 HEro, Kak
33 CNacuUTENBHYIO CONOMKMHKY, NpakTu4e-
CKW OAHOBPEMEHHO YXBAaTUNWCh M Ha
peiHkax ¢uUKCHMpoBaHHOW M MOBUNLHON
CBfi3W, rae B nocnegHue roasl Habniopa-
eTcA ycToiuueas crarHauua. Tam nubo
3aKaH4YuMBaeTcA KNMeHT, nubo pesko
napaeTr ero NpuvpocTt, 4To, B obuiem,
TaKXe CBMAETENbCTBYET O KOHEYHOCTU
KNnueHTckoi 6aabl.

WHTEpecHo, 4TO Becbma 6biCTpO
poctyn B MHTEpHET ctan Npo4YHO acco-
uUMMpoBaTLCA C NbLIM Ka4YeCTBEHHbIM
[OCTYNOM KO BCEM MbICIUMBIM UHGO-
KOMMYHUKALUMOHHLIM ycnyram Boobuue.
Bens passutue |IP-texHonoruil yxe
NO3BONAET FOBOPMUTL O TOM, 4TO LUMPOKO-
MONOCHLIA AOCTYN NOTEHUMANBHO NO3BO-
NAET NONY4UTb BCE MLICIUMBIE YCAYTU B
ogHom nakete. M paxe ecnu cerogHs
4YTO-TO Elle He nonyv4aeTtcH, 3aeTpa
HenpemeHHo nony4ntca. [Mpu aTom
HacToAWMe CTPOMTENW LUMPOKONONoC-
HOro [ocTyna B MUpPOBOM MacwTtabe,
COEMHSAIOWMECH CBA3SNCTLI BCEX CTPaH,
MOTYT U HE NOA03PEBaTk, Kyaa U K Hemy
npueefeT Mx 3Ta BCEMUPHaA CTPOMKA.
Ho, kak WMCTWHHBIE KaBanepsl, OHW CTa-
paloTCH, OHWM CTPOST, OHW NOAKMIOHAIOT,
OHW CMOPAT WM TONKaKTCHA NOKTAMW, U
HecnpocTa, Befb knueHtckas Oasa —
BGapbilwHe kanpusHaa. Tem Gonee, 4To,
"Tonkascb NOKTAMK", KaBanepbl Hayanu
npepnarate e cpasy HecKoNbKo anb-
TepHaTtuBHeEIX cnocobos poctyna no
npoBonam, kabenam u acdupy. Tocy-
0apCcTBO, B CBOIO 0O4Epenb, NbBITAETCH

WHTEHCMPULMPOBATE KOHKYPEHLMIO Ha
cersx gocryna, obewas, B 4acTHOCTH,
BCKOpE NWKBUAWPOBAaTE MOHOMONW3M
TenedoHHbLIX KOMNaHWA Ha TenedOoHHbIe
aboHeHTCKMe nuHUKU. M Tem cambim NuLlb
NOATANKWBAET MOHOMONMCTOB Ha YCKO-
pPEHHOE OCBOEHME LWWPOKONOMOCHOTO
pocTtyna.

Bnpouyem, u obycTpoeHHbIM A0CTY-
MOM ELLE HYXHO CYMETb PacnopaanTLCS,
0[HaKo HEMAano COBPEMEHHbIX onepaTo-
POB CBA3W NoOKa npeano4MTaT o6 atom
He 3agymbiBatbes. B obwem, Haw
"LUMPOKONONOCHLIA kaBanep” Bcepbes
B3ANCH 338 NOTEHUWaNbHYIO KIWEHTCKYIO
6a3y no Bcemy Mupy.

C npyroil cTopoHbl, U "GapbiluHA He
NPOTUB". PbIHKY CBS3W HYXHbl HOBbIE
MCTOYHWUKK 00X0[a, U OHW NMOABUIMCH B
NPOCHYBLUEMCH WHTepece noTpebute-
nei K WWPOKONONOCHOMY AOCTYMy.
BasupyAcb Ha cambix COBPEMEHHbIX TeX-
HONOTUAX, LUMPOKONONOCHLIA [A0CTYnN
cTan MCTOYHWKOM pAoctaekn nwboro
cepBMca VM OAHOBPEMEHHO MONUIOHOM
Ona TaKk HasbiBAEMbIX "KOHBEPreHTHbIX
peweHuin”, oObeauHALWKX pecypc
HecKonbkux ceteil. Bo MHOrom noatomy
6e3 npepocTaBneHuns LWMPOKONONOCHO-
ro AOCTyna OrMeparop He MOXeT Cuu-
TartbCH COBPEMEHHbIM.

A BoT KOoMnaHma eMarketer oTmeyaer,
4YTO MONb30BATENM LWWPOKONONOCHOIO
[OCTyna He NpocTo AenailoT BCe CBOw
o6biuHblE WHTEpHET-gena Ha 6Gonee
BbLICOKOW CKOPOCTW 38 MEHBLLUEE BPEMS.
OHW BbLIXOOAT Ha KAYEeCTBEHHO OpPYroi
YPOBEHb, AEMOHCTPUPYS NPUHLUMNNANL-
HO WHOE NOBEfEeHWe, HeXenu To, KOTO-
poe Obino y HUX BO BpEMEeHa Nonb3oBa-
Hus poctynom “dial-up” (B Hauane
2005 r. KONMMYECTBO “LUMPOKONONOCHLIX™
nons3osarenen CLUA npeB3owno konu-
yecTBO nonb3oBartenei "dial-up”). WH-
TEPHET, KaK U3BECTHO, BLICTYNAET OOHO-
BPEMEHHO B TPEX MMOCTACAX — KakK CETb,
KaK TEXHONOrMA U Kak cpefa ana eene-
HuA Bu3aHeca. 310 cHUMaeT Heobxoou-
MOCTb AanbHeinx o6bAcCHEHU noncka
MoBbix BO3MOXHOCTEN AN OpraHn3aumm
WHTEPHET-A0CTYNA.

Coumonorv Takxe OaBHO 3amMeTunu,
4YTO MONL30BATENMN LIMPOKOMNONOCHOTO
poctyna nposenailnT Gonblwyilo UHTEep-
HET-aKTUBHOCTb W, B 4HACTHOCTW, AEnaiT
Gonbwe noKynok B WMHTEPHEeT-marasu-
Hax. PaHee 310 0BbLACHANN paccnoeHu-
eM COBpemMeHHoro obecTea unm "npm-
yynamu” GoraTteix, HO koraa B CLUA
LIMPOKONONOCHBIM OOCTYNOM OXBaTtuiu
50 % HaceneHus, BOAPYr BbIACHWUNOCH,
4TO HWYEro He uameHunocb. To ecTb
CChINKM HA coumManbHOE paccnoeHne
CTanu yXxe HeyMECTHBIMKW, a TEHOEHUMSA
coxpaHunack. TakuMm obBpasom, okasa-
NOCh, 4TO NONL30BaTENM LWWWPOKONONoc-
HOro [OCTYNa He MPOCTO FEeHEepUpYIoT

Oonsblwe Tpadwuka, a WHTErpupylT
WHTEepHET B CBOK MNOBCEOHEBHYIO
*u3Hb. Pasymeertca, nonb3oBarenu

WWPOKONONOCHOTO AOoCcTyna OeWcTBU-
TensHo cka4uealT Gonble MY3bIKM M
BWOEO, HO OJHOBpEMEHHO JAenawT

MHOrO TOrO, ANS HYEro BOBCE HE HYXEH
wupokononocHslid goctyn. MNMonyyaercs,
4YTO Ka4ecTBO CBA3M WU3MEHSAET U Kaye-
CTBO XMWU3HW, W NCUXONOTMIO YENOBEeKa, U
€ro NoBefEeHMe.

C ppyrod CTOPOHB, MOCKOBCKMWIA
kabenbHbliin  onepatop "Komkop-TB"
(Toproeas mapka “"Akago”) B xoge
WCCNefoBaHNA MECTHOrO WHTEpHEeT-
pPbIHKa BBLISCHWA, 4TO TOHKa 3a CKOpO-
CTbI0 HA MAacCOBOM PbIHKE LUMPOKOMNO-
nocHoro poctyna B MHTepHer cerogHsa
6eccmbicneHHa. C aTuMu  BeIBOAAMU
COrnawalnTcs U B APYroi W3BECTHOMN
MOCKOBCKOW komnanun "KOMCTAP-
Aupekt” (ToproBas mapka "Ctpum”,
noctyn ADSL), o6bAcHAS, 4TO MAacCOBO-
MYy NONbL30BATENIO NOKA BNOMHE xBaTaer
1 MBut/c. YuuteiBas, 4To B CpegHem
aboHeHTsl noTpebnsioT 3 GaiT, komna-
HWK CHUTAIOT ONTUMAaNbHOW ON1F NPOBaA-
[epa, C TO4KW 3peHWUs yO0BNeTBOPEeHHO-
ctn aboHeHToB, ckopocTs 1200 K6ut/c.
MNoBbilaTe AanbWE CKOPOCTU — 3HAUT,
TEPSTHL BBIPYYKY, HE NpUOBpeTan HOBbIX
KNWEeHTOB, — cymMTaloT B "Akapo”. OpHa-
KO Hanuuue pocratoqHo Bonbwoi rpyn-
nel HeTpeboBaTensHbix aboHeHToB (31 %
0T Bcex nonb3osarenew WHTepHera)
NO3BONAET FOBOPUTE O TOM, HTO Oaxe
ckopocTe 256 KBut/c no-npexHemy
ABNAETCA BOCTpeboBaHHOIA.

Cnenyer 3aMeTuTb, YTO ONeparopsbl
noa4ac NpeanoYyvMTalT roBOpuTe NPOo
"pekopaHble” CKOpOCTW gocTyna Boob-
ule, a He anst KoHKkpeTHoro aboHexTa. W
370 B GONbLUMHCTBE CNy4aeB He nykas-
cTB0. Benp kavecTeO AocTyna onpenens-
€TCH HE TOMBKO MCMNOoNb3yeMoin TEXHONO-
ruei, HO »m ucCnonb3yemeim (ckopee,
[axe AoCTYMHbIM) KaHanom ces3u. B
obwem, ckopocTb goctyna B MHTepHeT
HE HABARETCA ONpefensiowmMm napame-
TPOM ANA ONUCaHWS BCEro LWMPOKOMo-
NOCHOrO A0CTYyna, KOTOPbLIM, MOMWMO
MHTEepHeTa unu ronocosoii CBA3KU, MOXET
ObITb, K NPUMEPY, 3arpyxeH OOCTaBKOW
IPTV (pa ewe c nporpaMmmami Ka4ecTea
HD), ansa yero noHagoBaTcs MHOroMera-
6uTHble ckopocTi. Bonee BaxHbIMK ANA
KIMEHTA HA CEroAHsA ABNAOTCA Tapudbl.

Bepp yem, € TOYKK 3peHusa MHTepHeTa,
otnuyaiotcs Mockea, CankT-lNetepbypr n
DNanbHuit Boctok ot BCeit octaneHou PO?
Pa3zymeeTtcs, He CTOMbLKO pa3mepamu
KNMEHTCKOM Gasbl, CKONMbKO Tapudamu.
Ho He cnewwte pyraTe MECTHOro
cepeuc-nposaiifepa WHtepHer, koTo-
pbiii 1 obecneuneaeT AocTyn, — pasy-
MEETCH, OH TOXE XO4YeT XOTb 4T0-TO
3apaboraTte. Ho ona Havyana emy HyXHO
apeHaosathb KaHan y KpynHoro maruct-
pancHOro oneparopa, KOTOpbI Bbl-
CTaBNAET EMY TakKue YCNOBUA, 4TO Npo-
Balnpep NOHMMAET, 4TO OH YXe nonan B
3K30TWMHECKYIO PbIHOYHYIO HUWY, rae
Tapudbl Ha CXOAHBIE YCNYrY pasa B Tpu
BbillE MOCKOBCKMX, a8 CNpoC B passbl
HUXE W3-3a MEeHblUel NOoKynaTenbHoil
cnocobHocT HaceneHun. MNoyemy Tak?
MoTtomy 4To No P® kaHans NocTaBnsioT
0Ba oOnepaTtopa, TOrO0a Kak TOoNbkKo
mexay Mockeoin u MNutepom ux Gonee
naTu, Aa ewe ua NMurepa 3a pybex noyrt
pecatkn kabeneil k rnobansHoi Cetu.
Ja wu ¢ JansHero BocToka pas B fecatb
[eleBne nonacrts MHTEPHET-TPaduUKoM
B MockBy yepes ABcTpanuio, 4eMm no
npoctopam PoguHbl.
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WM He cnewuTe pyrate 0TE4eCTBEHHBIX
MOHOMONUCTOB W Np. — 3a pybBexom
HabniogaeTca Takas Xe cUTyauus, KoTo-
pas pobaenser ronoeHoi Gonu Hauuo-
HanbHbIM PErynsaTopamM pbiHKa CBA3W.
OcobenHo Tam, roe, B otnuydme ot PO,
poctyn B iHTepHeT cTan HauMoHaNbHbIM
npoekTom. CnpasegnuBoCcTW pagu cne-
AyeT OTMEeTWTb, YTO OCYLIECTBNAEMOE
CerofHs yaapHeiMu TeMnamu noakmnio-
yeHue Kk MHTepHeTy BCex POCCHINCKUX
KON — KpaiHe BaXHas 3a[aya, Ho, Kak
3aMeTun opgHaxabel Mayno Koaneo, "B
Kaxaom Aene peleHne — nuilb Hava-
no". W ot toro xe IPTV ceroaHa "HUKTO
He 3acTtpaxoBaH”.

K npumepy, no coobuieHuam Screen
Digest, B 2007 r. konu4ecTBo eBponei-
CKMX NoanucYmMkos Ha yenyru IPTV Beipa-
CTeT NoYTW B [iBa pasa No CpaBHEHUIO C
utoramu 2006 r.: ot 2,9 mnH go 5,6 MaH
yenoeek. OOHOBpEMEHHO [O0X0AbI OT
IPTV yeenuuarcs ¢ 470 mnu go 1 mnpg
eBpo. lNpy aTOM COBPEMEHHBIN PbIHOK
IPTV KOHUEHTPUPYETCH B 3HAYUTENBHOM
CTeneHu BOKPYr HECKONbKMX KPYMHbIX
komnaHuii: Orange, Telefynica, Free
Telecom, Neuf Telecom u Fastweb koH-
TponupywT npubnuautensHo 60 %
esponeiickmux IPTV-ycnyr. Jingepom no
yucny nognucynkosB Ha IPTV seicTynaer
®paHuuMa, y KOTOPOW Ha KoHeu roaa
TONBKO HOBLIX MOAMNWCYWKOB HAa YCIYrv
IPTV 6yper okono MuWnnuMoHa 4YenoBex.
NonyTHO ogWH M3 aHanUTUKOB 3a\Bun,
yTo B NnpuHUune IPTV noka He HacToneLko
OCBOEHO, 4T0Bbl peansHO KOHKYpMpO-
BaTb C KabenbHLIMW W CNYTHUKOBBIMMU
TenexkaHanamn. Ho B ero akTueHoe
OCBOEHMWE 3HEPrMYHO BKNIOYAKTCA Tene-
GOHHBIE KOMMNaHWUKM, HanyraHHble norte-
pei cBoei TpaauUMOHHON ab0HEHTCKOM
6asbl. A HanyraHHble TenedoHWUCTbl —
3TO cepbe3Hasn cuna.

TexHonorus AOCTYNHOCTH
..?aem pselics, 2ge IHOME Gos?
e

L0 A ginka, GONE IO GOk,
Losk sia dapuns. o & Eodeen!

Mouck noteHuwaneHoro aboHeHTa,
ero aapecHoe noaknoyeHe u obenyxm-
BaHWe — WCX0OHbIE JaHHbIe ANd Havana
6uaHeca Ha LWMPOKONONOCHOM [A0CTYMe.
B obuwiem, "6apbIlWHIO” HYXHO HE TONLKO
HalTK, HO W el NoHpaeuTkcA. Pasyme-
eTtcA, "DapblilwHK” GbIBAIOT BCAKWE, NO3-
TOMY MPEenNoXeHWs LWWPOKONONOCHOro
poctyna Ans KoprnopatuBHOTO WM XWNo-
ro/MHOMBUAOYaNLHOTO CEKTOPOB MMET
CBOM OTAM4UA B 4aCTW CKOPOCTEN nepe-
nayn uHpopmauum, obbemMoB ycnyr u
cTroumocT. OgHaKo BO BCEM MUPE COX-
paHsetca obwas TeHgeHuus npepo-
CTaBNEHWA KnueHTtam ¢ nomowpsio IP-
TeXHonoruii "TpoiiHbix naketos” triple
play (ronoc + naHHble + BUOEO).

TeopeTW4eCckn COBPEMEHHLIE TEXHO-
noruKM  yxe no3BONAKT peann3oBaTh
niobbie NpunoxeHus u ycnyru Gnaroga-
pa cneaylowmMm AOCTUXEHUAM, Bonb-
LWMHCTBO M3 KOTOpbIX "npuwno” B kabe-
NV M NPOBOAA U3 PaguOTEeXHUKN:

— BHEApeHWe MEeXaHW3MOB WHTen-
NeKTyanLHO NOACTPOKK XapakTepu-
CTWMK KaHana CBA3M B 3aBUCMMOCTM OT
cocTosHMA duanyeckon cpepgsl (apan-

TuBHas mopynauus — xDSL, Wi-Fi,
WIMAX);

— cuctembl 6ecnpoBOgHON CBA3U
cmoryT ¢opmMMpoBaTh KaHansl ¢ Bapbu-
pyemoi NponyckHOM cnocoBHOCTLIO, 4TO
MO3BONUT  OPraHW30BbLIBATL  NUHMK
CBA3M, CTENEHb ACUMMETPUU KOTOPbIX
6ynet onpepnenateca notpebHocTAMU
aboHeHTOB (BaxHeWwwuin ¢akTop pocTta
cnpoca);

— CTpPeMUTENbHLIA Nporpecc B pas-
pabGoTtke cuctem, paborTalwmx c
BLICTPOI NEepecTpoiKol YacToTsl, agan-
TUBHBIMM @HTEHHaMW W C TexHonoruei
MIMO (Multiple Input — Multiple
Output), 4TO CywecTBEHHO MNOBLILLAET
3¢pHEeKTUBHOCTE MCNONL30BaHUA paguo-
CrekTpa W MO3BONRET CTPOWUThH HOBBIE
ceTu ObICTpee v gewesne.

Cpeau o6LUMPHOro NepeYHs TEXHONOo-
rMA U peleHnii CerofHa MOXHO Bblge-
NUTL NATbL MaBHLIX NMPETEHOEHTOB Ha
npenocTaeneHue LUMPOKONONOCHBIX
MHOOPMALMOHHBIX YCAYT, BHIXOOALWWX 38
npenensl 0PUCHBIX 3O8HUA 1 NMPOMBbILL-
NEHHbIX 30H!

— uwudpoeas aboOHeEHTCKAA NUHWUA
(xDSL);

— kabenbHblie mogemel (DOCSIS);

— CNYTHUKOBas aHTeHHa;

— LWKMPOKONONOCHLIA BecnpoBogHOR
noctyn (Wi-Fi, WiMAX);

— BONOKOHHO-ONTUYECKWE NUHWUK
cesau (FTTx).

LWectoi npeteHaeHT — AocTyn no
3NeKTpoceTsiM. ITO NEPCNEKTUBHAESA Tex-
HONOTMA HaXOOWUTCH B CTAAMKW AKTWUBHOW
pa3paboTky U NepexvBaeT B 3TOM pas-
BUTWW YXXE YETBEPTOE NOKONeHne

MNepeuncnexHHele Boilwe cnocobbl
OTAUHAIOTCA APYT OT Apyra noTeHuuans-
HOW U peansHoM NPONYCKHOW CNocoBHOo-
CThIO M Ka4eCTBOM 06CnyXUBaHWA, apXu-
TEKTYPO, HAAEXHOCTLIO 3awuThl M
ynpasffaeMOoCTbI0, 4TO, B CBOIKO 04Yepefb,
onpepensieT pacxofbl ONepaTtopoB M
croumocTs ycnyr. Mo paHHeim Point
Topic, Ha Ha4ano 2007 r. B MMpe Hac4u-
TeiBaeTcs okono 265 mnH aboHeHToB

Takux ycnyr: u3 Hmx 173 mnH — xDSL, !
60 MnH — KoakcuaneHblit kabenb (cetu

KTB), 27 mnH — FTTX. 410 0 HUX MOXHO
cKasaTtb B [BYX CnoBax?

Tak yx BbILWNO, 4TO B 3NOXY 3NEKTPO-
cBA3K TenedoHHble aBOHEHTCKUE NUHUK
C BUTBIMW Napamu npakTudecku "Bbinu
BCceraa”, u rpex 6bino 3TMM He BOCNonb-
3oBatkes. [paBpa, *pate Kakoro-to
pacwupeHna nonockl aboHEHTCKOWM
NUHUW NPULLAOCE AOBONEHO AONT0, BEAb
B BUTON nape yacTtoThl Bblwe 1 MMy
6bicTpO 3artyxaloT. 3aro B npouecce
6opebbl € 3aTyxaHMeM NOSBUNOCE Lenoe
cemeicTBo TexHonormin xDSL, Bep-
LUMHOI KOTOPOro MOXHO Ha3BaTb CBEpX-
BLICOKOCKOPOCTHYIO LndpoByio aBoHeHT-
ckyio nuHuio VDSL2 (Very High Bit Rate
Digital Subscriber Line), cnocobxyio nog-
nepxusatk ckopocTtu go 100 Méut/c, HO
nuwe Ha paccrosHuax go 300 m (1 no
xopoweit nuHuK). B cBoio ovepens, Tex-
HONOrUA ACUMMETPUYHOro AocTyna
ADSL nony4una pacnpocTpaHeHue B
Xunom cektope Gnaropaps Haunyyiwemy
nokasaTtend COOTHOLWEeHWA "ueHa —
ycnyra” u "OoCTynHbIM® PacCcTOSHUAM B
HECKONbKO KMNOMETPOB. A BOT B KOpPNO-
PaTUBHbLIX peleHusx, rae Tpadwk Bce-
Takm wumeetr 6Gonee CUMMETPWYHBIA

xapaktep, ADSL Becbma 3dpdekTuBHO
ucnonsayetca SHDSL.

Ectb y "cembu” xDSL ewe 6Gonee
"pansHMe pPOACTBEHHUKKU", KOTOPbIX
MOXHO BbIAENUTbL B OTAENbHYIO rpynny
M3-338 UCNONb30BaHWUA HECKONLKO WMHOW
cpenpl nepepaqn. Beob nna opranuaa-
UMM AOCTyna Kak Henb3A ny4yle nogxo-
OAT OOMOBbLIE CETW 3NEeKTponuTaHuA,
MPEUMYLLECTBO KOTOPbIX HEOCNOPUMO.
OHM OOXOAAT NPaKTUHECKW 00 KaXOoro
nomewieHus B nioboi cTpaHe mupa, u ux
vHGPpacTpyKTypa ABARETCHA efBa nu He
camoil passuToi. B nocnepHue roppl
BenyTca pa3paboTku 3TO HOBOMN TeXHO-
noruu, HaswiBaemoil PLC (Powerline
Communications) wnmu PLT (Powerline
Telecommunications).

CyulecTBylowmne TEXHONOrMKM nepe-
L34 OaHHLIX MO 3NEKTPOCETAM KNnaccu-
DUUMPYIOTCA MO TUNY WCNONb3YyEMbIX
NUHWA anekTponepepayn w obnactu
npumeHeHus. MNpuyem NPUOPUTETHLIM
HanpasneHnemM SBNSETCA WCNonb30Ba-
Hue PLC-texHonorun pAna co3gaHus
TenedgOoHHO CBA3M M BLICOKOCKOPOCT-
HOro poctyna B MHTEpHET Ha orpaHu-
YEHHbIX TEPPUTOPUMAX (B OTAENbHbIX
nocenkax W 34aHWax, Ha NpeanpuaTA-
ax). Mo cytu, ¢ nomouwsio PLC Bce nonk-
30BaTenyM COEOUHSINTCH BbICOKOCKO-
pocTHOW ceTkio Ethernet.

HaunbBonee wupokoe pacnpocrpaHe-
Hue B PLC-texHonoruax nonysnna OFDM
(Orthogonal Frequency Division Modu-
lation), koTopas ¢opmupyeT pesynb-
TUPYIOLLWIA CUTHAN MyTEM MYIbTUNAeK-
CWPOBaHWA HECKONLKMX LIMPOKONONoc-
HbIX CUrHANOB C OPTOrOHaNbHbLIM 4acToT-
HbIM YyNnoTHeEHWEeM u obecne4uBaer
OOHOBPEMEHHYIO Nepenaqy AaHHbIX Ha
pasHblX HECYUMX 4acToTax CMrHanoe c
¢azoeoin moaynaumei (QPSK). CerogHs
TexHonorus PLC yxe faet BO3MOXHOCTb
"nopaeatk” Ha gom go 200 M6éut/c, u
naxe B PO konu4ecTBO NOAKNIOHEHHbIX C
€€ MOMOLLBI0 AOMOB YXE WCHWUCNAETCH
ThICA4YaMMU.

Kak otmeuaoT cneunanuctsl, PLC
CTankuBaeTca C pPAnOM ODBEKTUBHBIX
TpyaHocTei. K npumMepy, oTe4ecTBEHHaR
3NeKTpuYeckas nMpoBOAKa cAOenaHa B
OCHOBHOM M3 aNioOMWHWA, 8 HE U3 Meau,
Kak B BoneWMHCTBE cTpaH mupa. Ho tex-
HONOrMe npoaonxaer mnporpeccupo-
BaTb, ¥ HE UCKJIIO4EHO, 4TO BCKOpE OHAa
MOXET BbiTb NpUMEeHeHa ONA opraHuaa-
uMu goctyna B UHTEpHeT, K npumepy, no
BOAONPOBOAHBLIM Tpybam wunu paxe
Mokpoit 6ensesoil Bepeske. U He cekper,
4YTO MHOTUE XY[AOXECTBEHHLIE NPOU3BE-
LOEHWA OMUCLIBAIOT, KaK MOCNE CMeThbIX
cepeHan kaeanepsl B30upaloTCA K
6apbilwHasM Ha GankoH no Tpybam u
BEpEBKaM...

KabenbHoe tenesupgeHue (KTB) nos-
BUNOCb Kak cnocob pocTtaBkyu B Aoma
[ECATKOB, a 3aTemM COTEH aHanoroBblX
TB nporpamm B nonoce 4yacTtot ot 47 Ao
790—862 MI'y no koakcuansHomy kabe-
nwo. bym certeir kabenbHoro TB B
Amepuke npuwencs Ha 80-e rogbl, u
TOrAa Xe Hayanuce pasrosopsl 06
MHTEepakTuBHbIX ceTax KTB, undposom n
uHTepakTueHom TB (iTV). CerogHa ycny-
ramu KTB nonb3yiorca 6onee 90 % ame-
pUKaHCKMX cemeil, Toroa kak B PQ
"HacTtosiwme" cetn KTB nuwe Havanu
passmBaTbCH.



Toneko B 90-x ropax onepatopsl KTB
Havyanu ycrtaHaenueaTtk ycunutenu Ans
paspeneHus NCNoNbL3yemMoro auManasoHa
yactoT kabena Ha ABa — NpPAMOWN U
obpaTtHblii, 4ToBb 0BpaTHLIN Tpaduk He
6noKkMpoBancs paHee YCTaHOBMEHHBIMK
OAHOHANpPaBnEHHbIMU  YCUNUTENAMM.
WaBecTHo, 4TO Takue ycunutenu Heob-
XOAMMO pasmellath Yepes kaxabie non-
KUNOMETPa MU faxe 4Hauwe, noaromy
3ajaYa OKas3biBAETCA BECbMa HEnpo-
ctoir. Tak, B cetax KTB CLUA nosBunca
obpartHulil KaHan B Nonoce mexay 5 u
42 Mly, (8 Eepone po 65 Mrly). Camu
CeTu NocTeneHHo cranu rubpuaHsiMu
ONTOBOMIOKOHHO-KOaKCUanbHbIMKU (Tex-
Honorusa HFC — Hybrid Fiber-to-Coax), a
UX KoakcuanbHas 4acTb MNOCTENEHHOo
ykopoTunace W "BTAHynace” B Aoma,
MWMO KOTOpPLIX MPOXOOAT ONTOBONOKOH-
Hble kabenu.

C TexHM4YecKOi TOYKM 3peHus Beiae-
NWUTb OOMH M3 4AacTOTHbIX KAHANoB AN
nepefayn [[aHHbiX WM € MNOMOLbIO
W3BECTHLIX METOLOB MOAYNALUUKM nepe-
paeatb Mx co ckopocteio 30 MBuT/c no
KoakcuansHomy kabeno no kabensHoro
momema aboHeHTa He cocTaBnser
Tpyna. M aTo o6cToATeNLCTBO M3AaBHA
npugasano CEeTAM KTB opeon
"HacToALwen LWKMPOKONONOCHOCTH" .
lMepBOHaYyankHO Kal3anock, H4TO TakOW
kaHan cnocobeH noppepxusats nwobyo
MBICAUMYI0O MHOOPMALNOHHYIO YCAYry.
OpHako nponyckHas cnocoBGHOCTL
kabenbHbiX WHGOPMAUMOHHBIX CUCTEM
orpaHvyeHa pecstkom MOut/c ua3-3a
MCNoNb30BaHHbIX MHTEpGhEeNCos, aa ewe
Avanasod obpatHoro kaHana okasasncs
YYBCTBUTENEH K BHELWHWM nOmexam.
Bopuba 3a obpatHblil kaHan U ycnyru
nepepayu aaHHbix B cetax KTB yeeH4a-
Nack yCrnexom B KOHLE NpoLWnoro Beka
6naropaps cranpapty DOCSIS (Data
Over Cable Service Interface
Specification), koTtopulii npegycma-
TpUBaeT nepepavy AaHHbix aboHeHTy
no cetu KTB ¢ makcuMansHOi CKOpoO-
cTbi0 Oo 42 M6ut/c (peansHo "3a
BbIHETOM" MOMEXOYCTONYMBOrO KOAW-
poBanus nonyysaetca 38,5 Mbut/c) u
nony4yeHue AaHHbix oT aboHeHTa co
ckopocteio go 10 M6ut/c. Crangapt
EuroDOCSIS pernaMeHTUMpYeT NpUHA-
Toe ansA EBponel pacnpepenexHune 4acToT
npAMoro u obpaTHoOro kaHanoe, Oroea-
pueaeT pabory B nonoce kaHana 8 Mlu.
CraHpapt DOCSIS 1.1 "pabortaet” c
HECMMMETPUYHBIM TPadUKOM 1 Npeayc-
mMarpusaeTt nognepxky IP-tenedoHum n
|P-npoTokona ¢ HedUKCUPOBaHHOM Lnu-
Hoil naketoe. CtaHpapt DOCSIS 2.0
obecneymBaeT CUMMMETPUYHBIA Tpaduk
co ckopocTteio oo 30 Mbut/c. CeroaHs
yxe noseunca DOCSIS 3.0, passueaio-
LKA yKa3aHHbIe BbllUe AOCTUXEHWUS [0
200—300 M6wuT/cC.

MNoBcemecTHoe passuTue LdpPoOBOro
CNYTHUKOBOTO BEeWaHus MNOo3BONUNO
opraHu3oeate cnocob CKOpPOCTHOro
cnyTHUKoBOro poctyna 8 WHrepHer
Be3fne, rne ectb kakaa-nubo Tenedox-
Has CeTb, KOTOPas MCNONL3yeTcs Ans
opraHusauuu obpartHoro kaHana (o6biy-
Ho — dial up). MNpaBna, aCUMMETPUYHBINA
CMYTHUKOBBIA KaHan CBA3W He ABNAETCH
NOMHOLEHHBIM PELIEHUEM — Yy HEero
BENMKA 3afepxKa Mexay "sanpocom” u
"oTeeTom”. OAHaKO CNYyTHUKOBLIM KaHan

CBfI3W [OBONLHO NpUBREKateneH ans
Tex, KOMY HYXHO "ckauuBatbe” Wu3
WHTtepHeTa Bonblune obbemsl uidopma-
UMW — CpeaHss CKOPOCTL COCTABNAET OT
50 po 150 kbuT/c. YkasaHHwM cnocob
[oCcTyna cornacyercs co CTpYyKTypo#
CpefHux 3anpocoB O0MaLIHero nonb3o-
garena: B obuiem obveme Tpaduka,
korga exopsiwmia cocraensietr 80—90 %,
a Bonblas 4acTb UCXOAALLMX AAHHBIX —
ato TpeboeaHne kK WWW- u FTP-cepBee-
pam Ha nony4eHue Tol N MHOM nHdop-
MaLmu.

JononHuTeneHblid BOHYC OT Takoro
poctyna — nNpocMoTR nporpamm und-
POBOro CNYTHUKOBOrO TEeNneBuaeHus.
HekoTtopele npoBaigepsl npegocrta-
BASIOT LONONHUTENBHYIO yenyry
DigitalDownload, korpa npeasaputens-
HO 3akasaHHble Gainsl MOXHO 3arpy-
XaTh ¢ MerabuUTHLIMKU CKOPOCTAMM.

BecnpoBoaHbIA  WKMPOKOMNONOCHLINA
noctyn (BWA wnun BWA) — xopowo
OCBELIEHHAA TeMa Ha CTpaHuuax Hale-
ro xypHana. HanomHuMMm nuwb, 4TO
CErofHa HeT COMHEHWH, YTO CUCTEMBbI
Wi-Fi 1 WiIMAX He Tonbko B30WAyT Ha
BEPLUMHY, HO U CYMEIOT NPOAEpPXKaThCA
Ha He# onpeaeneHHoe Bpems. Mx rnas-
Hoe "opyxue" — cemeicTBa ctaHpap-
ToB |EEE 802.11 u 802.16 (B nepcnek-
TuBe — 802.20) COOTBETCTBEHHO.
3ameTum, 4TO camo Hanuyue craHaap-
Ta yxe Hemano, ubo passuTue BCex Cu-
cTeM-npeawecTBeHHUKOB Gbino 6eccu-
CTEMHBIM W MOTOMY HE CyMeno
NPeAnoXnTh NONL3OBATENAM TEXHONO-
rMYECKM WU 3KOHOMMWMYECKU BbICOKOI(D-
dekTuBHbIN gocTtyn. Ceroagxs xe bnaro-
papa BLJ ctaHOBWUTCA peanbHOCThIO
6ecnpoBOaHOR AOCTYN C MerabuTHbIMU
CKOpPOCTAMM.

B HawW OHWM BO MHOTMX PasBMTHIX
cTpaHax, B 4acTtHocTum B 3anagHoi
EBpone, ctaHoBUTCH "MOAHBIM" cO3aa-
BaTb LWWPOKONONOCHLIA AOCTYN HE Ha
6a3e DSL, a No TEXHONOrMK NACCUBHBIX
ontuyeckux cetein (PON — Passive
Optic Network). Bo-nepesix, 6naronaps
OTCYTCTBUIO aKTUBHBIX CETEBbIX 3ne-
MEHTOB, 3TO BECbMa 3KOHOMWYHOE W
HagexHoe pelleHne, BO-BTOPbIX, He-
CMOTPS Ha BCE W3BECTHbIE YCnexu
cemelictea TexHonoruih DSL cetwu
noctyna Ha ocHose PON ece xe obna-
LAI0T, KakK yXKe yKa3biBanoch, HEKOTOPO
HeonpeaeneHHoCTLIO B 4ACTH AOCTHXM-
MOro KayecTBa, ga M 3a4acTyio noTeH-
uManbHo HecnocobHbl oBCnyxXuTb BCE
100 % nonb3oBarteneii.

B texuonoruu PON wucnoneayetcs
ONTUHECKOE MYNLTUMNEKCUPOBaHUE, H4TO
cHuXaeT kak cebecToMmMocTb TepMUHa-
na, Tak M CTOMMOCTb 3Kcnnyataumu.
WMcTtopua PON Hocut konebatenbHbiid
XapakTep, UMeeT HeCKONbKO KOHUenuui
(EPON, GPON). OHa cBfi3aHa U C Haex-
noi Ha "Bceobuee wWupoKononocHoe
cyactee”, M ¢ HacToiumeol Bopbboit 3a
noseilweHne koadduumeHTa passeTene-
HWUA HA OQHOIN AIMHE BONHLL, U C NOUCKOM
ONTUMANbLHOTO NOCTPOEHUA CeTH A0CTY-
Ma C HauMeHbLUMM HYMCNOM TOYEK cpa-
WKWBAHUA BONOKOH, M C BO3MOXHOCTbLIO
YOEWEBNEHUA TEXHONOTUW  PasHbIMU
Apyrumm cnocobamu.

Bonee "npuBbiHOE” UCNONL30BaHWe
BOJIC gns npenocraBneHua ycnyr CBA3u
06BbIYHO peanua3yeTcs B pamkax KOHUEen-

umm FTTx (Fiber To The x... — "BonokHo
n0..."). B yactHocTK, ynomuHaemas KOH-
uenuus HFC — toxe vactb FTTx.

B coBpemMeHHbIXx TB ceTax ecTb ewe
oauH “rmbpun” — FTTB (Fiber To The
Building — "Bonokwo no 3gaHus”). B
OTNMYME OT COBpeMeHHbIx ceteil HFC,
cornacHo koHuenuwn FTTB, pacnpege-
neHue curHanos no aboHeHTam BHyTPU
30aHNS OCYLLECTBNAETCA HE N0 KOAKCU-
ansHomy kabenio, a No BUTBIM MELHbIM
napaMm C WCNONb30BaHWEM TEXHONOruw
DSL (npeumywiecteeHHo VDSL2).

Cnenyiowuii BApUaHT KoHUEenuun —
Fiber To The Home (FTTH) — npegycma-
TpusaeT poeegeHue BOJIC "no xunea”,
HENOCPEeNCTBEHHO B KBAPTUPY/KOTTEOX.

A yx Tam Ha "nocnegHux meTtpax”
MoOryT ObiTh peanusoBaHbl cambie pas-
AWYHbIE AOMALLHWE CeTW — OT NPOBOA-
Horo Ethernet no Wi-Fi.

K ocTaneHsIM BapuaHTam KOHUEenLUun
FTTx oTHOCATCH cnefyiowme:

— FTTP — Fiber To The Premises
(BOJIC B NOMELLEHMN — WMHTErpanbHbIA
sapwaHT FTTH u FTTB "B ogHOM ¢ nako-
He");

— FTTO — Fiber To The Office {gank-
Heilwee passutue FTTB go kaxporo wa
0¢UCOB, PACMNONOXKEHHLIX B 30aHUN);

— FTTC — Fiber To The Curb (BOJIC
no kabensHoro wkada);

— FTTCab — Fiber To The Cabinet
(noHaTue nubo aHanoruyHoe FTTC, nubo
nansHenwee passutne FTTO);

— FTTR — Fiber To The Remote
(BOJIC no yaaneHHOro KOHUEeHTpaTopa);

— FTTOpt — Fiber To The Optimum
(noeepnenwe BOJIC po onTumansHOro,
TOYKM 3pPEHUA onepartopa, NyHKTa).

Kak coobuwaer TelecomWeb, B Teye-
HWE NPOLWNOro roaa KoNnWYecTeo AOMOB
8 CLUA, nogknioYeHHBIX K WMPOKONonoc-
HOMY [OCTYNYy HENnoCpeacTBEeHHO € NOo-
MOLLbIDO ONTOBONOKHA, YBEAWYUNOCH
gaosoe. B mapte 2006 r. okono 4 mnH
AOMOB Haxopunuck B HENOCPencTBeH-
HOWM 30HEe noAKNK4YeHUA, a 671 TeiC.
LAOMOXO3AWCTB ObiNM MOAKNIOHEHbI C
ucnonb3oeaHuem TexHonorun FTTH. B
HacTOSLLEE BPEMS ITW NokasaTenu yee-
NMYUANCH COOTBETCTBEHHO A0 8 MIH
[OMOB, KOTOpbIE MOTYT BbiTh NOAKNIOYE-
Hbl B noboii moMeHT, u 1,3 mnH peans-
HbIX NOAKMOYEHWIA.

Haubonbwee yucno FTTH-nogknioye-
HuiA B CLUA npuxoauTcs Ha AONKD KOMNa-
HuuM Verizon (okono 900 Teic. KNMEHTOB),
NPUYEM peanbHbIX KOHKYPEHTOB Tene-
¢GOHHOMY MMraHTy Ha 3TOM PbIHKE Mpo-
CTO He cyuwecTByeT. HacuuTeiBaetcs
cebiwe 340 KoMnNaHWid, CpefiHee 4Mcno
FTTH-nogknic4eHuid KoTopbix konebner-
CA OKONO THICAYM, HO KOHKYPEHUMIO
Verizon oHK COCTaBUTbL HE MOTYT,

WUccnepoeatenn OTMeYarlT, HTO,
HecMoTpsa Ha abconTHOe NPeBOCXoM-
cTBo AnoHuK no yncny FTTH-knueHTOB,
CLA umeior Bonee BLICOKME TeMnbi
pasBUTUA ONTOBONOKOHHBIX MOAKNIOYE-
HWIA HAa "nocnenHel mune”. Oxupaercs,
4YTO TEMMbI pocTa amepukaHckux FTTH-
certei ByayT pactu u ganblue, NocKoNb-
KY MaccoBblid noTpebutens HayuHaer
UCNLITEIBAaTE BCce OGonblwyi noTpe6-
HOCTbL B NONOCE NPONycKkaxns Ans nony-
YEHURA CambiX COBPEMEHHBIX MyNbTUME-
OWAHBIX  YCNYyr  pasBneKaTenbHoro
xXapakTepa.
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Mpurnawexuve K TaHuy

Teovuni deise, € ziaiwar orors,

A nacowy i na cehgue sagors,
Aackoi iz gosa £ codok ybegy .
Lopoke — ne bohomie — uncirie € ugy!

"BapbllWHA-KNMEHT" HE TONbLKO BCceraa
npaea. OHa ABNSETCA 3puTeneM B Teatpe
onepaTtopoB W CepBUC-NPOBaipepos,
6o nepep, Heil He OOMH pa3 CNARLWEeT
KaxAblil MocTasBwMK Ycnyr CBA3M, a
notoMm W npurnacut Ha Tadeu. OpHako
MOXET NPV 3TOM W HA MO30Nb HACTYNUTh.

B w4acTtHOCTW, OCHOBHas npu4YnHa
HEN0BONLCTEA KNWEHTOR 3aKNIO4YaeTcs B
HenobpoCOoBECTHOW pekname nocras-
WMKOB AOCTyna, KOTOpbLIE, K MpUMEpY,
YKa3blBAOT B CBOMX NPEANOXEeHUAxX npe-
[EenbHO BO3MOXHbIE CKOPOCTK, 3abuiBas
YNOMSAHYTbL, 4TO MONOca MPOMNyCcKaHWA
MOXET WCMBITHIBATE 3HAYUTENbHbIE
konebaHns B 3aBUCMMOCTM OT KONW4e-
cTBa nonb3osartenei, OAHOBPEMEHHO
MOAKNIOHAIOWMXCA K rnobanbHOM cetu.
He Ttak paeHo aHrnuiickmii uHdopma-
UMOHHEIA pecypc uSwitch onybnukosan
[aHHBIE 0HOr0 MCCneaoBaHua, Cornac-
HO KOTOPBIM MOANWCYUKKM HEKOTOPbIX
WHTEpHEeT-NpoBaiaepoB Moryt ObiTb
BBEfeHb B 3abnyxneHwe peknamon o
"HeorpaHuyeHHblx" Tapudax u noasepr-
HYTBCA B WTOre BHE3anHOMy OTKAlYe-
HWIO 3@ MpeBbilleHWe onpeaeneHHoro
obvema Tpaduka.

B obwiem cny4ae "nonacts” WKMPOKO-
MOMOCHBIM AOCTYNOM MPAMO NO agpecy
ypaetcs paneko He ecerga. B 4actHo-
CTU, HENPEMEHHbLIM YCOBMEM YCNEeLLHOo-
ro pasBepThiBAHUS YNOMUHABLUMXCAH
yenyr Triple Play sBnseTca HagexHas u
macwrabupyemas WHGpacTpyKTypa
[OOCTyna, rapaHTMpyilowlan BbiCOKOe
ka4yecteo. Ho, ¢ OAHOI CTOpPOHbI, NMOs-
BASIOTCA HOBbie ycnyru, Tpebyiowme
6onblwoi nonocel nponyckauua (iTB,
TB4Y/HDTV), a ¢ ppyron — aboHeHTy
Heobxoguma BO3MOXHOCTE NONb30BaTh-
ca Bcemu ycnyramu u3a Habopa Triple
Play OQHOBpPEMEHHO, ANA 4H4Eero HyXeH
3anac nponyckHoi cnocobHOCTKM B KaHa-
ne poctyna. lMoatomy B HacTosuwee
BpeMS Begyluve onepatopsl npeana-
raioT Triple Play noeepx kaHanos co cko-
poctamu 20—100 M6uTt/c (no Hanpas-
neHnio K aboHeHTy), rapaHTUpYILWUMu
BbICOKOE kayecTBO obcnyxuBaHus (cC
nepcnektusoil Ha HDTV wu np.).
Monyyaercs, 4TO CTONbL YCNEwHbIid Ao
cux nop poctyn Yepes ADSL craHoBuTCH
abconiTHO HENepcnekTMBHLIM, U ero
cnegyeTt paccMaTpuBaTh Kak BpeMeHHoe
peweHue. Bnpoyem, HapopHasa Mypn-
pPOCTb FNAacuT, 4TO HeT Huyero Gonee
NOCTOAHHOr O, YEM BPEMEHHODE.

Kctatn, BCce TexHonoruwm, B OCHOBE
KOTOpbIX nexut xDSL, moryt veneitei-
BaTh [erpanaumio noaocs NPonyckaHus,
crnocoBHyl0  yMmeHblaTb  CKOpPOCTb
3arpy3km go 60 % oT pacyeTHOR Benuuun-
Hbl. HecmoTpA Ha BCe NonbITKKM ycoBep-
weHcTBoBaHMa uudposoin obpaboTkm
v3obpaxeHus, paxe "NPoaBUHYTbIA"
ADSL2+ ocTaBnseTr cAWMWKOM Mano
"HapexHon™ nonockl NPONYCKaHWa ONns
npepocTagneHus 6Gonee 4em OAHOro
kaHana B kavyectse HD. CranpaptHoe
undposoe TB moxeT nepenasaTbCcsi No
Takomy kaHany, Ho ana HDTV paxe

ADSL2+ He uUMeeT nNepcnekTus.
Mpobnema ycyrybnaetcs Tem, 4TO Tex-
Honoruu xDSL BecbMa KpUTUYHBL K pac-
CTOSHUAM W HEOJHOPOAHOCTAM Ha
nuHUK, U Npu Bonbliom konuyecTee abo-
HEeHTOoB, 06cnyXuBaembix 0BLWMM MHOMO-
napHbiM kabenem, KayecTBO AOCTyna
MOXET perpagupoBate M3-3a B3auMHbIX
HaBoaok. Takum obpasom, cTparernye-
CKIN MbICNSILLM PYKOBOAUTENAM KOMNA-
HWIA cneayeTr cOCPefoToO4UThL BHUMaHUe
Ha TMBPUOHBIX peleHnsx U3 ONToBONO-
KOHHbIX ceTei u VDSL.

MmeHHo Takue rubpuaHble Cxembl
Tuna FTTB u panee no tenedOHHBLIM
napam — VDSL/VDSL2, HecmoTpA Ha
OTHOCWUTENBHO BBLICOKYID CTOMMOCTB,
cyMTalTCA cerogHs Hauwbonee onTu-
ManbHbIM "KOMMPOMMUCCHbIM" peLleHn-
eM. K npumepy, UMEHHO NO TakoW cxeme
npenocTaBnAeTcA ceropgHa ycnyra IP-
HDTV Deutsche Telecom.

A ewe 3a npaBo cTaHUeBaTb C
"GapblllHein” mHorue "kaganepsl” aKTUB-
HO TONKAKOTCA NokTaAMKU. K npumepy, He
Tak paBHo EeBpokomuccus Bo3bypuna
cynebHoe peno npotuB [lepmanuu,
06BUHWB NPaBUTENBLCTBO 3TOW CTPaHb! B
npotekuMoHmame. HenoBonbcTBO pery-
NATOPOB BbI3BAN HEMeuKWii 3aKoH,
no3sonswowmin kopnopaumn Deutsche
Telekom He paeatb KOHKYPEHTaM AOCTY-
na K ee CTPOSILLENCcA LWMPOKONONOCHOM
CeTu CTOMMOCTLIO 3 Mnpa eBpo.

B cBOI0 o4Yepenb, B BONPOCAX KOHKY-
peHuun Ha cetax cesA3u B CLUA Hauwo-
HanbHble PErynaTopbl COYETaT "KHYT M
npsHUK”. ¥ HUX moHononuctel GoploTes
3a BbICOKME MnokasaTenu B 4acTW npo-
HWKHOBEHWS B 30HE ux 0BCnyXuUBaHUA
anbTepHaTueHeIXx onepartopoi. Korpa
WHTEerpaneHLil Nokasarenk Takoro npo-
HWKHOBEHWUS [OCTUraeT onpeneneHHoro
nopora, perynartop no3sonser MoHono-
nucTy "otnycTuTk” ceou Tapudel. M Haw
“kaBanep” NOBLILWAET CBOK NpPUBNEKa-
TeNbHOCTh.

MHTepHaunoHansHas Tpareaus

Tatsko nychiumie #ens go nee —

A/ &k mpo wybenibo choe,
ROGGpIO KE CANRPUp, KE QLUAST —

%&umwmmmc/

Bpope 6Gbl HapogHas MyapoCTb rna-
CMT, 4TO KTO BapbilLHIO yrowaeT — TOT ee
1 TaHuyet. B ctpemutensHo GopMupyio-
wemcs HOBOM rnobGanbHOM  pbiHKE
CBSI3W, CYLLECTRYIOLEM NoBepx rmobans-
HOW TEenekoMMYHWKauWoHHON wWHdpa-
CTPYKTYpHI, Cnenoe cneposaHWe 3TOW
HapoOoHO MyApoOCTW MOXEeT [oporo
060HTUCHL KaxaoMy onepaTopy.

Bo-nepBbiX, BbIXOA Ha “TaHunnowan-
Ky" cpasy BCcex gelcTBylowux “"kasane-
poB"” ¢ NPUMEPHO OAUHAKOBOW NPOrpam-
Mot "WWMpokononocHeiil agoctyn + Triple
Play” MOXET HENPUATHO YAUBUTL TAHLO-
pOB, NOCKONbLKY OTHLIHE OHM MONaAaloT B
HOBYIO PBLIHOYHYIO CUTYauWio C UEenbim
HaBOPOM KOHKYPEHTOB. Tenepb KaxaoMmy
oneparopy npuaeTca "npucTpanBaTsca”
K NOTpebuTenbCKoMy PpbIHKY, TOE Y
notpeburens (B oTnMuYMe OT NPOLUNbIX
"neduuntHbix” BpemeH) GyaeTr w3 vero
BbIbUpars.

Bo-BTOpLIX, KAk MOKa3blBAET MWpPO-
BOW ONbIT, B YCNOBWUAX XECTKOW KOHKY-

peHuMn cToMmOCTb pocTtyna 6yaer
NOCTOAHHO [AEWEeBeTb, W BbLXWBaTb B
Takux YCNOBWAX ONepaTtopb! AOMXKHbI 33
CYET Kakux-TO AONOMHWUTENBHbLIX YCNyT.
lMoka Xe knaccuyeckMe oneparopsl
CcBA3U (Tak HasbiBaemule "Tenekomsl™) 06
3TOM MPEeAno4UTaloT HE 3aAyMbIBaTLCH,
HO Befb "WWPOKOMNONOCHLIA" KAWEHT
TOXe Korga-Hubyab 3aKOH4UTCH, M one-
paTopsl NpeBpaTAaTcs B MPOCTLIX nepe-
BO34MKOB HYyXOro Tpaduka co BCEMMU
BbITEKAIOWMMK MOCNEACTBUAMU ONA KX
BusHeca.

B-TpeTbux, WKMPOKONONOCHLIA Aoc-
TYNn — 3TO OTHIOAL HE TONBLKO AOCTYN OT
ceTu oneparopa k abodenty. C opgHo
CTOPOHLI, OH O4Y€Hb HYXEH Halwemy
"kaBanepy”, a ¢ Apyroi — OH Xe MeLlaeT
emMy "TaHueBaTtb". Befb OTHbIHE aBOHEHT
nony+aeTr AocTyn KO BCEM NOTEHLManb-
HeIM nocTasBwukam ycnyr. To ecTb
Tenepb Bbl HE O4€Hb-TO W HY>XHbI CBOEMY
aboHeHTY, ecnu He NpennaraeTe Kakux-
TO OpPYrMX MHTEPECHLIX MY CEPBUCOB, M
Bawy GapbiWHIO yXe ecTb KOMY "Hakop-
MUTL" JOCkITa. A KONW Tak, Yepes 3ToT
LOCTYN XNbIHET NOTOK YCNyr OT COBCEM
ApYyrvx NOCTaBLUMKOB, MMEIOWMX YecTb
npucyTcTeoBate B P, a notom m Ha
Hawen nnaseTe. Ha cTpaHvuax xypHana
Mbl yXe pacckasbiBanu o6 ogHOM K3
Takux NOCTaBUMKOB B nuue Skype. A
Beab ewe ecte Google, Yahoo, Vonage u
np. u np. Kcraty, a oTkyga oHyM "ceBanu-
NUCL" Ha ronoBy HawuWM “kaBanepam”?

Jeno B Tom, 4TO, Kak Mbl YK€ roBoOpu-
N1 BblWE, [ONToe BpeMs onepartopbi
CKPYNyNe3Ho cy4utanu Tpaduk 1 BuiCcTa-
BNANW apyr apyry 6apeepsl npu coegu-
HEeHUW ceTeil. [ocTaBLWMKKN Xe A0NONHU-
TENBHOrO cepBuca [OAr0 MbiTanuch
NONY4UTb OT CETEBbIX ONEpPaTopoB XOTb
4YTO-TO 33 CBOW MNPUNOXEHWA — Bedb
fOYTH BCE HOBLIE NPUIOXEHWUS, C OAHOM
CTOPOHBI, NPUHUMAaNWCh Kak AaHHoe, a
ApYyro — reHepupoBanu AONONHUTENb-
HbIl Tpaduk U KOCBEHHO fasanu onepa-
Topam AOoNonHUTENLHLIA Aoxon. Ho one-
paTopsl NpeanoYuTani cyuTate Tpaduk
1 BOBCIO KOHKYpPWUpPOBanu Apyr ¢ Apyrom,
nonpocTy He 3ameuas NoCTaBLIMKOB
KOHTEHTa U NpuUnoxeHuil. Takaa Herub-
Kas cTparerus oneparopoB W BeICTPO
pacTylue pecypcbl NPONYCKHOW cno-
coBHOCTM ceTeil NpuMBENW K TOMY, 4TO
cepsuc-npoeainneps (Skype, Google,
Yahoo...) npuoymanu, HakoHed, rae U kak
6partb OEHLIU C KNUEHTOR, HE BOBMEKAS B
3TOT Npouecc onepatopos. W ewe yrpo-
KawT cpenatek 6ecnnartHelM NpPeaocTas-
NEeHWE Takmx AOXOAHbIX YCNYr CBA3K, Kak
TenedoHun. BoT Tak otpacnesoii busHec
MOCTENEHHO NEPEeOpUEHTUPYETCHA C
"3KOHOMMWKKM Tpaduka”™ Ha “"3KOHOMMKY
cepeuca”, yrpoxas CamblM CEpPbLE3HBIM
ob6paszom npeobpas3oBaTtb CAOXWEBLLMIACA
PLIHOK CBA3W.

Bbl Tonbko Aaiite ceoei "GapbilHe”
BO3MOXHOCTb B3rMAHYTL Ha Npeaioxe-
HWUS Opyrux “kasanepog” Ha ux web-nop-
Tanax, kak bLICTpO ocTaHeTeck B 0AUHO-
YecTBe CO CBOEW NOCTOAHHO YMEHbLLa-
wieinca nnatoil 3a LWWUPOKONONOCHLIA
poctyn. Begw k ycnyram “6GapbiliHn”
Tenepb BCA NNaHeTa — u 9T0 HacToALwan
WHTEpPHAUMOHanNLHaas Tparegus CoBpe-
MeHHbIXx TenekomoB. Hero He ckaxellb o
"BapbilwHAX".

O BpemeHa, 0 Hpasbl... | |



HALUA KOHCYJIbTAUUSA

TABPUJIOB A., TEPECK A. MpubGop
ANA opueHTauuM cneneix. — Pagwmo,
2003, Ne 11, c. 40, 41.

Mewarnan nnara.

YepTex BO3MOXHONO BapwaHta neyar-
HOM nnatel npubopa n3obpaxeH Ha puc. 1.
Ha Heil pa3amelweHsbl Bce neranu, Kpome
doTopeauctopa R1, dorognopa VD1,

Karywku L1 1 L2 HamarsiBaloT npoBoaomM
M3NLWo 0,12 Ha deppwuToBbix (2000HM1)
MarHUTONPOBOAAx: NEPBYID — Ha KonbLe
Tunopasmepa Ki12x8x6, Bropyio
K10x6x4,5. Ha nnare ux 3akpennsioT BUH-
Tamu ¢ raiikammn M2. MNog ronoBku BUHTOB
HeobxoaMMo NMOANOXUTL Wabel auame-
Tpom 10...12 MM M3 anekTpokapToHa unu
WMHOr0 M30NALMOHHOIO Marepuana.

BbICOYAHCKWIA N. MNponopuwo-
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\ HanbHbIA PErynaTop ON19 KOMMNLIOTEpP-
HOro seHrunatopa. — Paguwo, 2006,
Ne 11, c. 44.

Meuarnas nnara.

Ona cHopku yCTPOMCTBA MOXHO WC-
nosbL30BaTkL NNaty, W3roTOBMEHHYKD No
yepTexy, nokasaHHomy Ha pmc. 2. Ha
Hell pasMelLLieHsl BCE AeTanu, KpoMme aart-
yuka Temnepatypsl DA1 1 ronosku BA1.
Mnarta paccyutaHa Ha NpUMeHeHue peamn-
ctopos MJIT, okcuaHLIX KOHOEHCATOPOB

R26

K SA2 (+GB1)
Puc. 1

manyyalowero gmoga VD3, Beiknodateneit
SA1, SA2 n nepemeHHLIX peanctopos R25,
R32. Mnara paccunTaHa Ha YCTaHOBKY
NOCTORAHHBLIX peaucTopoe MIT, noacTpoey-
Horo Cl13-19a, kepamMu4eckux KoHOeHca-
Topoe K10-17 (C1, C2, C5—C7, C11, C12,
C16—C19), KM (C8, C10, C14) 1 okcuaHbIx
cepum TK dupmbl Jamicon (octanesHele).
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Puc. 2

cepun TK cdupmel Jamicon (C1, C2, C4) u
K52-1B (C3), kepamuseckoro KM-6 (C5),
cTabunUTPOHOB B METaNNOCTEKNAHHOM
(VD3) u manorabapuTHOM CTEKNSHHOM
(VD4) kopnycax. He nokasaHHble Ha cxeme
koHpeHcaropel C6, C7 (Takke KM-6, emko-
ctuio 0,0833—0,068 mkd) — BnokMpoBoy-
Hble B LEeNAX NUTaHus Mukpocxem. Mx

yCTaHaeBnMeawT Ha CTOPOHE nNe4YaTHbIX
NPOBOOAHMKOB (BBIBOABI MPUNaveBarT K
Kpyrabim nowankam 6e3 oteepcTuii).

OOJITUA A. YcoBepLUEHCTBOBAHHBINA
peBepCUBHLIA CHeTYMK. Papwo,
2005, Ne 11, c. 28, 29.

MeuarHas nnara.

YepTex BO3MOXHOTO BapuaHTa nedar-
HOM nnatel CYeT4YUKa NpeAcTaBneH Ha
puc. 3. Ha Heil pa3MelleHsl Bce aertanm,
kpome onTpoHoe U1, U2, kvonok SB1—SB5
W undposoro uHoukatopa HG1. lnata
paccyMTaHa Ha YCTaHOBKY PesvcTopoB
MIT un koHpeucatopoe KM. Pesuctophl
R7—R13 (MNT-0,125 conpoTtueneHuem
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Puc. 3

300 Om) npumeteHsl BMecTo Habopa peau-
cropoe DR1. ns nogknioHeHNA MUKPOKOH-
Tponnepa DD2 pekomeHayeTcsi MCnonb3o0-
BaTb 18-rHe3aHyio po3eTky (nasens).

OBPATUTE BHUMAHHE

CAMOXHH N. Lungposoi Tepmo-
MeTp ¢ PpyHKYHer ynpaBneHus TepMo-
crarom. — Paguo, 2007, N2 7, c. 35, 36

(peaakrop — A. donrwii).

B npubope npumereH XK DV-16230 (a

He DV-162330, kak ykasaHO Ha CXeme U B
TeKcTe CTarbi).

Penaxtop — B. @ponos, rpapwka — B Oponos
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DS360 —

reHepaTop CUMrHasoB

C YNbTPAHU3KUM YPOBHEM
rapMoOHMYECKUX UCKaAXEeHUn

B cratbe paccMOTpeHsl acnexkTbi CXeMOTeXHUYecKkoi peanu3a-
yuM, PyHKUHOHaANbHbIe BO3MOXHOCTH M ocobeHHOCTH reHeparopa
ucneiTarenbHbix curHanoe DS360 npowussogcTea komnanum STAN-

FORD RESEARCH SYSTEM (SRS).

NS HAcCTPOWKM TpakToB ayauoan-
I[napawpbl, AONA aKycTUYeckux m Bub-
PAUMOHHbLIX U3MEPEHWUIA N PELLeHUs MHO-
rux gpyrix 3anady tpebyeTcsa reHepaums
CUHYCOMOANEHOMO CuUrHana B 3BYKOBOM
auvanasoHe vactot 20 MNy...20 'y ¢ mak-
cumaneHon 4YucToToi cnektpa. Pop-
MWUPOBaHWE TAKWUX CUrHANOB MOXeT BbiTb
MOCTPOEHO OOHWM M3 METOOOB, KaXOblid
M3 KOTOPLIX WMEET NpUHUUNUANbHBIE
orpaHu4eHns.

Mpu paspabotke reHeparopa DS360
(puc. 1) ucnonb3osaH yCOBEPLUEHCTBO-
BaHHBIA y3Een C NPAMBIM LWPPOBEIM CUH-
TE30M, NO3BOASIOLWMIA NONYYUTE ManbIin
YPOBEHb TapMOHWUHYECKMX WMCKaXeHWid.
DyHkuMK $A30BOr0 aKKyMynsTopa Bbi-
nonHAeT 24-pa3pagHbliii  nNpoueccop
umndpoeoit obpabotkn curHanos (LLOC)
CO BCTPOEHHOW BHYTPEHHel namATbio
¢opm curHanos. Bce TakToBble curHa-
nel, Heobxoaumeble ana paborel DS360,
$opMuUpyIoTCA OT KBapLIEBOrO reHeparTo-

GuUnLTP ycTpaHaeT noyti Bce ocTaslime-
CHl B CUrHane CocTaensaiowme MCKaxKeHui.
CurHan c Bbixoga QUNLTPOB NPOXOOMT
Yepes y3en NnaBHoW PeErynMpoBKK YDOBHA
W NOCTynaeT Ha YCWUNWTENb MOLLHOCTH,
UMEIOLWMIA  CUMMMETPUYHYIO/HECMMMET-
PUYHYIO KOHDUIypaumio U o4eHb Manbiid
ypoBeHb COBCTBEHHBIX WCKaxXeHwit. B
HECMMMETPUYHON KOHdUrypaumn 3TOT

MOHWK B CNEKTpe MeaHapa COCTaBNAET He
meHee 60 pb.

Euie 6Gonbwe pacwwupser awuanasoH
MCNONbL30BaHUA reHepaTopa Hanuuve
pPEXUMOB BOCNPOW3BEAEHUS CWUrHanoB
6enoro/po30B0ro Wyma, a Takke gByx4a-
CTOTHbIX CUrHanoe (CUHYC-CUHYC WAW
CUHYC-MeaHAp), NpUMEHAeMbIX npu
TECTUPOBaHWM NMHEAHOCTU amMnauTYA-
HBIX XapakTepucTWK ayauoannapaTtypsbl.
JByX4aCTOTHbIA CUrHan BOCNPOWM3BOAMT-
CSi B NONHOM [iMana3oHe C perynmpyemsim
OTHOLLEHWEM aMnnuTyn ToHoB go 1:1000
W OWHaMUYECKMM OuanasoHoM, cBoGof-
HbIM OT uckaxenuid po -90 pbH. 310
no3BONSET CO3[aBaTb Ha reHeparope
CUTHaN ¢ HOPMWUPOBaHHLIM 3HAYEHWEM
koadpuumenta rapmonumk ot 0,1 go
100 % » nNOrpelwHOCTLI0 3afaHuA He
6onee 1 %, 4To cOM3MEpPUMO C NOrpeLl-
HOCTbI0O 0OpasuUoBLIX YCTAHOBOK ANA
NOBEPKW WU3MEpUTENeil HenuHEeNRHbIX
uckaxeHuin K2C-57.

leHepatop DS360 — npeanbHblil MHCT-
DPYMEHT 0N aKYCTUHECKUX W3MEpPEeHWiA,
obnafalowmini- NPeUU3MOHHBIMK - MET-
PONOTM4ECKMMU XapaKTepuCTUKaMKn: 4a-
CTOTHbIA auanasoH — 10 mMy...200 kly,
npyM Makcumans-

HOM paspeLue-
Hum 1 mly, no-
rpeLHocTb yeTa-
HOBKW 4acTOThbl
— 0,0025 %, ko-
apPUUMeHT rap-
M O H MU K
(THD) — meHee
0,001 %, pery-
NUPOBKa amnnu-
Ty[bl — B UHTEP-
sane 20 mkB...

40 B. B renepa-
TOpe npeay-

Puc. 2

CMOTpEHEI Ccne-
umansHbele BUAbI
BbIXOAHbIX CUT-
HanoB., ¢yHKUMS
CBUNUPOBAHUSA
(log unulin). Pas-
NMYHbIE TUNBI BbI-
XOAHBIX  pasb-
emoe obecneyn-
BaIOT COBMECTU-
MOCTe C nioBoit
CUCTEMOIA: CUM-
METPUHHBINA 1 He-
CUMMETPUYSHBIIA,
BNC u XLR, a
TaKKe  Onumo-

HanbHO ycTaHa-
= BnvBaemble umd-
POBLIE BLIXOOEI.

pa c yactoToi 32,333 My u HecTabuneb-
HocTbio 25x107°, uto ob6ecneuuBaer
Manyio NorpeLHoCTb YacTOThl BbIXOAHO-
ro curHana.

Ha puc. 2 npueeneHa ¢yHKUMOHANL-
Has cxema reHepartopa DS360. Orcuers
CcUrHana u3 cUrHanbHoM NamaTu Npouec-
copa nocTtynaiT Ha 20-paspagHeiid LA,
obecne4yuBaloLLmii CBEPXHU3KWIA YPOBEHb
UCKaxXeHWid; 3a HUM cneayet ®BY Kayapa
7-ro nopsaka, obecne4yMBalolnin ToHHOE
BOCCTaHOBNEHME aHanoroBoro curHana.
Mpu reHepaumm CUHYCOMAANLHOTO CUrHa-
na nocne [adHHoro ¢unbTpa BKAIOYEH
NONONHUTENBHLIM GUNbTP ansg euwle 6onk-
LIEro CHWXEHWNA YPOBHA UCKaXEHWIA. 3TOT

YCUNUTENL NO3BOASET MNONYYUTb BbIXOA-
HOW cUrHan cuHycowpansHoin ¢Gopmbl C
pasmaxom o 40 B npu ypoBHE MCKaxe-
Huil okono —100 gBH* 1 norpewHocTn
YCTaHOBKW ypoBHA He Gonee 1 %. 3atem
CUTHanN NPOXoAMUT Yepes BbIXOOHbIE aTTe-
HIoaTopsl, co3paime ocnabnexve 0, 20,
40 wnun 60 gb. CurHansl NPAMOYronbHOK
¢opmbl (MeaHap) u cuHxpocurHan ¢op-
MUPYIOTCH M3 CUrHana cnoxHoi ¢opmbl ¢
NOMOLLEIO BEICOKOCKOPOCTHOMO kOMnapa-
Topa. MNpu aTom NogaeneHue YeTHbIX rap-

* 61 — abCoMOTHBIA YPOBEHL HANPSXeHUs
otHocuTensHo 0,775 B (OCT 45.159-2000) —
npumey. peq.

feHepaTop
DS360 BHeceH B [ocynapcTBEHHbIN
peecTp CpeacTE W3MEpPEHU KU MOXEeT
ObiTb pekomMeHOoBaH AN redepauun
U3MEPUTENLHLIX CUTHANOB, NPUMEHAEMbIX
npu MccneaoBaHusx TPakTOB nepenaqu
CWUrHanoe, ycunutenei u npeobpasoeare-
neil CUrHanoB B PaguoTEXHUKE, akyCTuKe,
eubpaummn, a Takke B Ka4yecTee pabouymx
3TaNOHOB METponoru4eckux cnyx6.




N3SMEPUTEJIbHBIE
NPOBOOA

Kabenb namepuTenbHeIi KOAKCHANTbHBINA
BNC-BNC. BonHoBoe conpoTuBneHue
50 Om. PexomeHayemblit gnanasoH
yactot 500 My, Onvua 93 cm

MTHE3OA

[He3ao (po3eTka) C BHYTPEHHUM &4 MM,
C HOMEBLIM COBAUHEHWEM C KOHTAKTHLIM
oTBEpCTMEM @2 MM. [ae4HOE Kpennenue
¢ wainboin, obwan AnnHa 28 Mm

PASbEMbI e BNC
BNC |
BHGOKOH&CTO‘[I%b:_Br BarapeiiHbiit OTCEK Ha 8 6arapeek
pasvembi (o 18 ITy) Tuna AA 1,5 B. [a6apuThi 62 x 28 X 62 M
ANs KOAKCHanbHbIX
Kkabeneii ¢ BONHOBbIM L ' 4 — %
barapeittblit OTCEK Ha 4 6aTapiku
;onpotuaneﬁnem 50/75 Om i ‘ ana AA 1.5 B.
M3K1I YPOBEHb NOTEPb. . v Ta6apuTel 24 x 24 X 52 MM
Pa3H006pa3HOe KOHCTPYKTUBHOE SMA
UCMONHEHWe SMA ShiA
USMEPUTEJIbHBIE LLYTbI < COEOVHUTENU
&

HP-9100

LLyn ocumnnorpacdnyeckuii;

1o 500 MI'y, no 600 B. RBX 10 MOM/16 n
BNC ¢ nuHoM cuuTbiBaHKA ko3thduumeH
nenenuns, Koadhd. genenms 1x10.

OnuHa kabens 1,2 M. Macca 90 r

QJIEMEHTbI )
NMPUBOPHbLIX YCTPOUCTB

» [epMeTuyHbIe KEeUCHI
» Kopnyca

« BaTtapeiiHbie oTceku
« CoeguHutenm

» UameputencHbie nposoaa
« [He3na

« Pasnembl

» UameputenbHbie Lynbl

FEPMETUYHbIE KEMCHI

VHuBepcanbHbie NNAacTUKOBbIE KEHChl

JANA XpaHeHWs W TPaHCNOPTUPOBKK
npu6opos. BoamoxHa apanTtaums
BHYTpeHHEro obbema Kk niobomy Tuny
nepeso3nMoro 060pyA0BaHMA.

Paamepbl KeiCOB (LU X T X B):

357 x 130 x 260 mm 447 x 130 x 347 mm
380 x97 x 265 mm 447 x 180 x 347 Mm

KOPITYCA

Mei npegnaraem ang paspaboTyuKoe
LUMPOKUI CNEKTP HEAOPOrkX COBPEMEHHBIX
NNACTUKOBLIX 3NEKTPOTEXHNHECKNX

1 NPUBOPHBIX KOPNYCOB O6LUEro Ha3Ha4eHus.
BbiCOKOE Ka4eCTBO, NPeKPacHblid BHELIHMA
BMA U HAAEXKHOCTL

BATAPEVHBIE OTCEKWU

seis
bplodyg
038,

PasbemHble
COeAMHUTENH.
Bunka/Poserka.

2 KoHTaKTa. BunToBOE
COBAWHEHUE C

© }

Y3HaiTe 6onblue U camoe HoBOe Ha www.iril.ru/p

3axasbiBasiTe 6ecnnatHbi xaranor Ha CD!

NPWU

WHCTUTYT PAIBUTUA
W3MEPWUTENBHOWN TEXHUKWA

«MIPUT»: Mockea, 1
Kawwupckoe wao
Tenedon/da

E-mail: s
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SQNIEKTPOHHbIX KOMIMOHEHTOB
U TEXHOJZIOTUHECKOIO ObOPYZ1IOBAHMA

15-18 AMNPENA\2008 =
MOCKBA BKroxr 2xemo

www.expoelectronica.ru




3an4acTi ons coTOBbIX TenegoHos.
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Kypcei 0By4eHus peMoHTY COTOBbIX TENedoHOB
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Oco6eHHOCTH: MUHM-KOHCTPYKTUB « ynpaBneHue - ¢ MK uepes untepdeiic
USB 12 M6ut/cek » BO3MOXXHO 06beaHeHne A0 4-X Moayieli ANA COBMECTHOM
CMHXpPOHHOM paboTbl + ranbBaHM4ecKas pa3BA3Ka » macca 42r.

. ; e —
—-{[ leHepatop umnynbcos USBpulse100 « [uanasoH BbixogHbIX YacToT ot 11,6 mly go 100 My .

» Perynupyembie napameTpbi: YactoTa/nepuop, 3afepmKa,
CKBaXHOCTb, aMNAUTYaa

‘ « Amnnutyga curiana ot 1,5 B go 5 B nuk Ha Harpyske

50 Om

» Bugbl curHanos: UMNYNbCHBIA HenpepbiBHbINA,
OAHOKPATHBIV MMNYNbC, OQHOKPATHBIA NaKkeT UMNYNbCOB,
nceBgocnyyaiiHas NnocnefjoBaTeNbHOCTb

+ TexHonorus npamoro uppoBOro CMHTe3a

« [lnanazoH BbIXOAHbIX YACTOT 1A CUHYCONANbHOTO
curHana go 12 My

+ Paspewenne no vacrore 0,2 'y

« Amnnutyga go 10 B nuk Ha Harpyske 50 Om

+ Qopma curHanoB: cHYconga, MeaHgp, TPeyronbHNK
» TexHonorusa npamoro UM poBOro cuHTe3a

=

-T_l'_l_o-noca nponyckanua 75 My e

» Yacrora gucKkpernaayun B peansHom Bpemenn go 50 MIy,
1{ 3KBUBaneHTHana gvickpetnsauua 11Ty

« [lnana3oH BEXOAHLIX HaNnpRXKeHNN

Ao 30 B HenocpepcteeHHo u fio 300 B c npo6Hukom 1:10

« [nuHa namatu 3 Kb

{. [unana3oH uamepsembix yactor go 50 MIy co apaeﬁe?

cyeta0,1¢c, Tcn10c¢c

d » [inanasoH namepnembix nepuogos ot 10 Hc go 268 ¢ npwn
YacToTe cflefjoBaHUA 3aNoNHAICWNX UMNYNbCOB

1M, 10 My » 100 My

« BxopgHoe Hanpsa)eHue o 5 B, makcumanbHoe go 30 B

[- %

W KANECTBO -
NPOOECCHOHANLHBIX CH -
=

_ CEPHSl USB NPUEOPOB TOPT0BOM MAPKM A-KMN"

-
1 952-1714, 115419, MockBa, yn. OpaxoHuknaze, 4. 8/9 @ I"IP "CT

‘®axc: (495) 633-8502 WWW.PRIST.RU PRIST@PRIST.RU [-:-m
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EXCELLENC

by HYUNDAI

N

—

C HosbiM DVD-npourpeisatenem HYUNDAI H-DVD5049-N cepun
Excellence Bbl TouHO 3HaeTe, YTO Takoe coBepLlueHCTBO. CoseplueH-
CTBO KaXJoW getanu B otaenbHocTy 1 Bcero DVD-npourpeisatens e
uernom. CoBepLUeHCTBO TEXHOMOMWIA, (DYHKLMOHaNLHOMo OCHaLLLeHUs
W BENMKOMENHOro ausanHa.

Benb ocHoeHas 3apaya H-DVD5049-N — He npocTo Ka4ecTBeHHOo
BOCNPOW3BOAUTL Bawm nobumble unbmbl U My3biky, @ AOCTaBNATbL
Bam ypoBonbCcTBWe. [Ins 3TOr0 y Hero ectb Bce Heobxoaumoe:
BCTpoeHHsble Aekopepsl Dolby Digital u Dolby Pro Logic Il, uudpo-
soi uHTepceiic HDMI, nopt USB u cnotkl AnNs KapT namsaTv cTaH-
naprtoB SD/MMC u MS.

HeBaxHo, cmoTpute nu Bbl cunbm, cnywaere nn My3sbiky Wnn
noete nod kapaoke, ¢ H-DVD5049-N coeeplueHCTBO JOCTUHKUMO! BPIH/ NOAA/EFFIE 2005

WWW.HYUNDAI-ELECTRONICS.RU
g WHTEPHET-MATA3WH: / HYUNM

www. hyundai-shop.ru ELECTRONICS



